Heterocyclic thioethers as additives for lubricants _ The present
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[err] and phosphorus free additives or additive combmatrons which approach the good antioxida-

tive and wear protection of the zinc dialkyldithiophosphates used to date.
US patent specification 3,691,475 describes the preparation of asymmetrical dithioethers of
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by addition of a mercaptan R'SH to an allyi suifide (RS-CH,CH=CH,). The definitions of
R and R’ include numerous substituents of different structures. There is no description given

the general formula

of a dithioether containing a heterocyclic radical as a defined single compound.
Benzothiazolyl is only mentioned as an example in the sense of an enumeration. The use of
the compounds described in US patent specification 3,591,475 is also disclosed
unspecifically. Their suitability as agrochemicals having antiparasitic properties is mentioned
there. In addition, these compounds are said to be suitable as stabilisers for polyolefins and
also as additives for lubricants.

The preparation of benzothiazolyl dithioethers of formula

>
s (R= Et, tert-but., phenyl, Et;OH, acetyl)

with herbicidal activity is described on page 1847 of the English translation of Syntheses on
the Basis of 2-benzothiazolylvinyl Sulfide, Zhurnal Organicheskoi Khimii, Vol. 2, No. 10, pp.
1883 - 1891, October 1966.
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(R= Et, tert-but., phenyl, Et[err]OH acetyl) with herbicidal activity is
descri bed on page 1847 of the English translation of Syntheses on the Basis
of 2-benzot hi azol yl vinyl Sul fide, Zhurnal Organicheskoi Khimi, Vol. 2, No.
10, pp. 1883 - 1891, Cctober 1966.
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This invention relates to compounds of formulae | and Il described hereinafter, which are
suitable as improved ash- and phosphorus-free antiwear additives and which additionally
have an antioxidative effect:

R, '

N—N

\>— /'\( R, () and Rs/( )\ /\/ .

R,
wherein

R1 is hydrogen or C1-Coqalkyl;

R; is a substituent from the group consisting of C{-Cyealkyl, C5-C12cycloalkyl, C7-C12bi-
cycloalkyl, phenyl, C;-Cisalkylphenyl, naphthyl and C7-Cgphenylalkyl, which substituent may
be substituted by one or more than one substituent from the group consisting of amino, car-
boxy and hydroxy and/or may be interrupted by one or more than one bivalent radical from -
the group consisting of -O-, -NR-, -C(=0)-0-, -O-C(=0)-, -C(=0)-NR;- and -NRs-C(=0)-;

R; and R; are hydrogen or have the meanings of R,, with the proviso that R; is C4-Caealkyl if
Rs; and R, are hydrogen;

Rs is hydrogen or groups of the partial formula

R N-—N

)s\f N o ’4 >, )\/

R,

wherein R;, R; and R, have the cited meanings or have the meaning of Ry;
and Rg is hydrogen or C;-C,alkyl.



the group consisting of -O, -NRerr]-, -C(=0-0, -0C=0-,
-C(=O-NR[err]- and -NRerr]-C(=0-; Rerr] and R err] are hydrogen or have
the neanings of Rerr], with the proviso that Rlerr] is Cerr]-Cerr]alkyl
if R3 and R4 are hydrogen; R5 is hydrogen or groups of the partial fornula
[err] wherein Rlerr], Rerr] and Rerr have the cited neanings or have
the nmeaning of R2; and Rl err] is hydrogen or (JQerr]-(err]alkyl.

-3 - The conpounds of forrmulae | and Il are particularly suitable as
mul tifunctional antiwear addi- tives with additional antioxidative effect
for lubricants, gear oils, hydraulic and netal working fluids as well as
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- ( err] aliliyé agwRll BBt reastshvhey dle s@bsthﬁmg/@BNJ ar@rprsph&r@élfreQr tert-butyl
and al so straight-chain or branched pentyl;, hexyl, heptyl, octyl, nonyl,

decyl, undecyl or dodecyl, typi- cally |sooctyl or tert- nonyl Exanpl es of
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Cerr]-Cerr]bi c%/}cloal kyl are e.g. bornyl or norbornyl. Exanples of

d er r] - Y& PaIfYPMIIRERNIBES phenyl which is substituted by nono-, di- or
trimethyl. Exanples of (Jerr]-Cerr]phenylal kyl are e.g. benzyl or
2- phenyl Et h’XI . ,

xamples of C1-Copalkyl are methyl, ethyl, n- or isopropyl or n-, sec- or tert-butyl and also
' straight-chain or branched pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl or dodecyl, typi-
cally isooctyl or tert-nonyl. Examples of C5-C12cycloalkyl are cyclopentyl or cyclohexyl.
Examples of C7-Cq2bicycloalkyl are e.g. bornyl or norbornyl. Examples of C,-Cgalkylphenyl
are phenyl which is substituted by mono-, di- or trimethyl. Examples of C7-Cgphenylalkyl are

e.g. benzyl or 2-phenylethyl.

In another of its aspects, this invention also relates to compounds of formulae | and Il includ-
ing all cases of isomerism, for example bond isomers or sterecisomers, resulting from the
presence of a chiral centre. These cases of isomerism encompass optically pure enantio-
mers, diastereomers as well as racemic mixtures.

Preferred compounds are those of formulae | and Il described above, wherein

R1 is hydrogen; R; is a substituent from the group consisting of C1-Cypalkyl, phenyl, C;-C1g-
alkylphenyl and C7-Cgphenylalkyl, which substituent may be substituted by one or more than
one substituent from the group consisting of amino, carboxy and hydroxy and/or may be
interrupted by one or more than one bivalent radical from the group consisting of -O-, -NR-,
-C(=0})-0-, -0-C(=0)-, -C(=0)-NR;- and -NRg-C(=0)- ;

R; and R, are hydrogen or have the meaning of R,, with the proviso that R, is C4-Casalkyl if
R; and R, are hydrogen;

Rs has the meanings of R; or is groups of the partial formulae (A) and (B), wherein Ry, R;
and R4 have the cited meanings; and Rg is hydrogen or alkyl.

Particularly preferred compounds are those of formulae | and Il, wherein



I'n another of its aspects, this invention also relates to conpounds of
formulae | and Il includ- ing all cases of isonerism for exanple bond
i soners or stereoisoners, resulting fromthe presence of a chiral centre.
These cases of isomerismenconpass optically pure enantio- ners,
di astereoners as well as racem c m Xt urés. Preferred conpounds are those
of fornmulae | and Il described above, wherein R err] is hydrogen; Rerr] is
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Particularly preferred compounds are those of formula
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wherein R; is C4-Cygalkoxycarbonylmethyl, R is C4-Cisalkoxycarbonylmethylthiomethyl and
R, is hydrogen; or

R is C5-C2alkyl, R; is Cs-Ciaalkylthiomethyl and R, is hydrogen; or

R; is C4-Cgalkoxycarbonylmethyl, R; is hydrogen and R, is C4-Cqgalkoxycarbonylmethyithio-
methyl; or

Rz is Cs-Cyzalkyl, R; is hydrogen and R, is Cs-Czalkylthiomethyl, and

compounds of formula:
N—N

Yl\ /< )\ /\/ (Ir)

wherein R; and R;' are C,-Cgalkoxycarbonylmethyl, R; and R’ are C.,-C,ealkoxycarbonylme-
thylthiomethyl, and R4 and R4’ are hydrogen; or

Rz and R, are Cs-Cpalkyl, R; and Ry’ are Cs-Cyalkylthiomethyl and Ry and R, are
hydrogen; or



R5 has the neanings of R2 or is groups of the partial formulae (A) and (B),
wherein R2, R3 and R4 have the cited neanings. Particularly preferred
conpounds are those of formula [err] wherein Rerr] is

Cerr]-Cerr]al koxycarbonyl nethyl, Rerr] is (Jerr]-Clerr]

al koxycar bonyl net hyl t hi onet hyl and R4 i%-hydrogen; or Rerr] is
Cerr]-Cerr]alkyl, Rerr] is Jerr]-Cerr]alkylthionethyl and R4 is
hydrogen; or Rerr] is Clerr]-(err]al koxycarbonylmethyl, Rerr] is

SRR 8 R A AT o 1)
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C4- Cl18al Koxycar ony t'hi ofre hydr ogen; or
Rl err] d&nerlRyiteiomethdre err]-Jerr]alkyl, Rerr] and Rerr]' are
Cerr]-Cerr]alkylthionethyl and R err] and Rl err]' are hydrogen; or

-5 - rr] and err] arewgl[err] err]al koxycar bonyl methyl, R err] and
Rlerr]" %ﬂaéﬁlé@e@fefﬂﬁ@dweﬁﬁmpa st éermula lire Cerr] -
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are erhy]iﬁoge[‘e‘Pfr] al kyl t hi orret hyl . Especially preferred are corrpounds of

formul a d,'is tert-nonyl, Ry is tert-nonylthiomethyl and R, is hydrogen; or
R; is isooctyloxycarbonylmethyl, R is hydrogen and R, is isooctyloxycarbonyimethylthiome-
thyt; or
R is tert-nonyl, Rj is hydrogen and R, is tert-nonyithiomethyl, and also compounds of formu-
la il
wherein R; and Rg' are isooctyloxycarbonylmethyl, R; and R3' are isooctyloxycarbonylmethyl-
thiomethyl and R4 and R,’ are hydrogen; or
Rz and R’ are tert-nonyl, B3 and Ry’ are tert-nonylthiomethyl and R, and Ry’ are hydrogen; or
R. and R' are Cs-Cgisooctyloxycarbonylmethyl, R; and R’ are hydrogen and R4 and R/’ are
isooctyloxycarbonylmethyl; or
R and R,’ are Cs-Ciotert-nonyl, R; and R3’ are hydrogen and R4 and Ry’ are tert-nonyithio-
methyl.

This invention furthermore relates to compositions with lubricants comprising a compound of
formula | or Il or mixtures thereof in combination with a base oil of lubricating viscosity or
with fuels.

This invention also relates to a process for improving the performance properties of
lubricants or lubricating greases, such as motor oil, turbine oil, gear oil, hydraulic or metal
working fluids or liquid fuels, e.g. diesel or carburettor fuels, which comprises adding at least
one compound of formula | or Il to achieve a friction-reducing and/or antioxidative effect.
Accordingly, this invention also relates to the use of compounds of formula [ or Il as additives
in lubricants or lubricating greases, such as motor oils, turbine oils, gear oils, hydraulic fluids,
metal working fluids, lubricating greases or diesel or carburettor fuels.



wherein R err] is isooctyloxycarbonylnethyl, Rerr] is

| sooct yl oxycar bonyl net hyl t hi omet hyl and R4 is hydrogen; or R2 is
tert-nonyl, R3 is tert-nonylthionethyl and R4 is hydrogen; or Rlerr] is
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seq. (hydraulic fluids).

The lubricants are preferably oils and greases, based e.g. on a mineral oil. Oils are pre-

ferred.

Another group of lubricants which may be used are vegetable or animal oils, fats, taliows and
waxes or their mixtures with each other or their mixtures with the mentioned mineral or syn-
thetic oils. Vegetable and animal oils, fats, tallows and waxes are, for example, palmnut oil,
palm oil, olive oil, beet oil, rapeseed oil, linseed oil, groundnut oil, soybean oil, cottonseed oil,
sunflower oil, pumpkin seed oil, coconut oil, corn oil, castor oil, walnut oil and mixtures there-
of, fish oils, tallows of slaughter animals, such as beef tallow, neat’s foot oil and bone fat as-
well as their modified epoxidised and sulfoxidised forms, for example epoxidised soybean oil.

Examples of synthetic lubricants include lubricants based on aliphatic or aromatic carboxy-
lates, polymeric esters, polyalkylene oxides, phosphates, poly-a-olefins or silicones, on a di-
ester of divalent acids with a monovalent alcohol, e.g. dioctyl sebacate or dinonyl adipate, on
a triester of trimethylolpropane with a monovalent acid or with a mixture of such acids, e.g.
trimethylolpropane tripelargonate, trimethyloipropane tricaprylate or mixtures thereof, on a
tetraester of pentaerythritol with a monovalent acid or with a mixture of such acids, e.g. pen-
taerythritol tetracaprylate, or on a complex ester of monovalent and divalent acids with poly-
valent alcohols, for example a complex ester of trimethylolpropane with caprylic and sebacic
acid or of a mixture thereof. Particularly suitable are, besides mineral oils, e.g. poly-a-olefins,
ester-based lubricants, phosphates, glycols, polyglycols and polyatkylene glycols and their
mixtures with water.



Such lubricating greases or lubricants, netal working, gear and hydraulic
fluids are based, for exanple, on mneral or synthetic lubricants or oils
or on mxtures thereof. The skilled person is famliar with them and they
are described in the relevant literature, for exanple in Chem stry and
Technol ogy of Lubricants; Mrtier, RM7and Oszullk, S. T. (Editors); 1992
Bl ackie and Son Ltd. for GB, VCH Publishers N Y. for U S, |ISBN
0-216-92921-0, see pages 208 et seq. and 269 et seq.; in Kirk-Qhner

Encycl opedi a of Chem cal Technol o fourth Edition 1969 J. Wley & Sons,
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behal f of %’he lnSIHht u%ﬁ ofthPﬂtro eum London, |SBN 0 85501 317 6; Ul mann's
Encycl opséja ngys ghyt® "Conmpl etely revised Edition, Verlag
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m7xt ur esgridfidntre¥@de?s.-Where appropriate, these additives can act synergistically with each other
or with the novel compounds. Such additives are added in the usual amounts ranging from .
about 0.01 to 10.0 % by weight each. Should it still be necessary to add phophorus- or
metal-containing additives, then these additives are preferably added in small amounts, for
example of about 0.01 to 0.5 % by weight.

Examples of further additives are:

Examples of phenolic antioxidants:
. 1.1 Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenal, 2-tert-butyl-4,6-di-

methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-bu-
tyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(a-methyicyclohexyl)-4,6-dimethyl-

phenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 2,6-di-tert-butyl-4-metho-
xymethylphenol, nonyiphenols which are linear or branched in the side chains, for example
2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-(1’-methylundec-1'-yl)phenol, 2,4-dimethyl-6-(1’-



Metal working fluids and hydraulic fluids can be prepared on the basis of
the sanme sub- stances as those described above for the lubricants. They are
often al so enul sions of such substances with water or other liquids. The

| ubricant conpositions of this invention are used, for exanple in
conmbustion engines, e.g. in notor vehigdes equi pped e.g. with engines of
the Oto, di esel t wo- st roke, Wankel or orbital type. The conpounds of
formula | or are readily soluble in lubricants, in netal working and

o Liﬁ%%tﬁv'ﬁ%ﬂ#aﬁsfvﬁ R R BB s b B o e o

expedi enffl y conprise 0.005 up to 10.0 % by wei ght of the conpounds of

formul a referably 0. 01 - refe
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| ubr i carnhismiethyb6meatmgphdnoh\@u-piectyltidométhgl-6-ethytpiedsl, 26editedebyltyiomethybie f or
exanpl e |nloheo hilic solvents, e.g. in oils. They can al so be used

t oget her"W'P ditional additives to prepare a concentrate or a so-called

addi ti ve. _@Hgﬂmgumbhwgndj@lmf add m%dmnuihbmes;m’raaxamp:ecﬂgs -0ttt Hnﬂyldm' ninuthedy-t o the
t b t
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aggi ': ! ve:s(loptyprlrelnoaees dxdg!?@utymyﬂwqu_hmnglzmrdoteet bdiydrt—h;kﬂs)_tyanqtsohpastdlw These
itiv | : | n i .0 n I r
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di spersmytimxypimrgh@dmam ot her extrene pressurg addi tives, antiwear

S o R s B B RO B I 7,200 oS oo, ot
are addeds Hgdﬁohﬂawauﬁbd@@mbmefsamle&gmbrm'ah@uts(@ze%m -4l efhylihbivolyei ght

each. Shou essary to a al - cont ai ni ng

S oo g (- arvanensl £ IO (E it B SEIAPRGBEN A SHADIS Bt | For
exanpl e heflPrbndl), ¥l4'itRioBisf, E%ilbééc\lﬂ?h)ﬂﬂﬂieno Ex anpibese- @ifneiﬂ%—ﬁh@ﬂro&ﬁﬂ'iehylyes

i
are: Exappl es of p%enol I ¢ antioxi dant's: f Al kyl at ed nonophenol s, for
exanpl e ‘-@‘dﬁr tert-butyl-4-nmethyl phenol, 2-tert-butyl-4,6-di-

net hyl p"'l%‘ﬂ\lkghd”en@bfébhérﬂé f&t&xﬁhrpi%ﬂmbmb@ﬁebls(e-ten butyl-4-methylghenol) 2,2
2,6-di-tert- -4-n- uty enol |

2 6. di cyeRbyenats B 4ebu RYRIRNO 8- wpw%é@wmﬁvi&;@&mwmo
R iy by o N T oL e g
br anc hedhylphetrm:) % Roeetylenabis %Qyﬂl-fsnahml@eznobrm -etbwgdpnml#étaﬁﬂgﬁbumphe-
2,4-di m?'foﬂ}'b,z -et@m}hde'ﬁ@i) Qb@-féﬂ%%@l—lt-lséﬂ&ﬁmmb, 2,%”-!%6%&%&&&% (9 rﬁé‘thylbenzyl)—
4-nonylphenol}, 2,2’-methylenebis{6-{ct,a-dimethylbenzyl)-4-nonylphenol], 4,4’-methylenebis-
(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-tert-butyl-.
4-hydroxy-2-methylphenyl)butane, 2,8-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-methyl-
phenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 1,1-bis(5-tert-butyl-4-hydro-
xy-2-methyl-phenyl)-3-n-dodecylmercaptobutane, ethylene glycol bis[3,3-bis(3'-tert-butyl-4'-

hydroxyphenyl)butyrate], bis(3-tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopentadiene, bis[2-
(8'-tert-butyl-2"-hydroxy-5"-methylbenzyl)-6-tert-butyl-4-methylphenyljterephthalate, 1,1-bis-
(8,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis(3,5-di-tert-butyl-4-hydroxyphenyl)propane,
2,2-bis(5-tert-butyl-4-hydroxy2-methylphenyl)-4-n-dodecylmercaptobutane, 1,1,5,5-tetra(5-
tert-butyl-4-hydroxy-2-methylphenyl)pentane.

1.7 O-, N- and S-benzyl compounds, for example 3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxydi-
benzyl ether, octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl-4-hydroxy-
3,5-di-tert-butylbenzylmercaptoacetate, tris(3,5-di-tert-butyl-4-hydroxybenzyljamine, bis(4-



-8 - met hyl hept adec-1' -yl ) phenol
2,4-dimethyl -6-(1" -nethyltridec-1"-yl)phenol and m xtures there- of. 1.2
Al kyl t hi orret hyl phenol s, for exanple

2, 4-dioctylthionethyl-6-tert-butyl phenol, 2,4-dioctyl-

t hi onet hyl - 6- met hyl phenol , 2, 4-di octyl thi omet hyl - 6- et hyl phenol

2, 6-di - dodecyl t hi onet hyl - 4- nonyl phenol. 1.3 Fwdroquinones and al kyl at ed
hydroqui nones, for exanple 2,6-di-tert-butyl-4-methoxy- phenol,
2,5-di-tert-butyl hydroqui none, 2,5-di-tert-any gdro gui none,
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3,5-di-tert- %utl l I droxlyphenylﬁstrgyafbx? Zg CaQ’E{)’(t)dﬁ-tert butkll-4-

hydr oxy gy : nates deffarapIrie d'SCtad“f‘é/; -2R-bis(3p-di-tertspptyl-2-Hydieher ol
and mi xt nsa&yl)maroﬂa{e Gvéété’d’@ I- E)(s telt-b‘im{Hw:ﬁmaiyas bty ePiphasydte &idfes. for
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di sul fi de atis : 'u...g.. , forfqﬁanwed ;%tns (35 dl-tglrt-butyl -hyd ro?clyp-) Y

2,2 netb@ﬁiﬁp@hlas&l&ewsaﬁéﬁyh AbE? udl- ﬂéh&ﬁ@l%hy’ér&ybenzyl)-z 3,5,6-tetrame-
met hyl enebi's(6-tert-but

o o AR G OBt g BBy Sy RN phenol |
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g g g%lpgﬂﬁg:i gz@g(ﬁ/ o?tghrteerc;‘ﬁpztg ﬁlﬁﬁgﬁ@@ gil-tert-butyl-4 -hydroxyanilino)-1,3,5-tria-

2, 2 - et By, deReMhercdpte- ﬂﬁ-bts% Bdluirvﬂ) E14:-hﬁﬁ’d»)y,phenc:'xy)-1 3,5-triazine, 2,4,6-tris-
-eth#ldenegls(Gtert- utyl-4-is
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(2,6-di-tert- hyl enebi s(6-tert - yl - 2- hyI}}c)jhenoI)
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2, 6- bi s (gphettylprEpibnyiy-exBiydnsl1 Qslwaiﬁmy,ta@slméés«ﬂ bhslyi-4PPERRYbenzyl)-
1,1, 3- t?(?s(Sytpé%' r}bs}u)gyl 49hydr oxy- 2- et hyl phkenyl ;Ogﬁt ane, y enzy)
1, 1- bi s(8PYaMraGut yI - - hydr o-

Ey [23rrgt1by_1 @ﬁmﬂb%glﬁor?tefis@ﬂﬁ(éﬂmﬁﬁl@mémbm e:mgtetrsﬁm?lemr@&ybé@iylphospho-
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(3" -ter bw&y&en% rphuf@blmme!?dma@abwlbaaﬂbw By @ ufe}Hylb‘énﬂiﬂMbébﬁ&ﬁw' Jtere
pht hal at e, th | -2 hen é) %
2. 2-bi S(ﬂge galgpmt%lttofg]ﬁsr,npnge x}(?,st%(ybﬂ,érf{; %8%! E roxybenzylphosphonic acid.
i i gl ; (15td Réﬂ(aSrhMtbgﬂierfbid”lY&[é&éﬁ@wmhi?&bﬁ}m?w?e‘}ﬁﬂﬂfl?@ﬂ&?lﬁﬁmdé\ (p)utan&
al o- er I ox e en ent ane -, -
and’ S bhes -t%n%hﬁﬁa‘ggw%qhe@x' pandte. | PrEmYL

3,53, 9,13 Eétéﬁs‘df ropRRRZaEd With@bno- or polyhydric
oct adecyl - 4- mer capt oacetate, tridecyl -4-hydroxy-

3, 5-di -ta@ohobueyl w%hmthm%@m%@b@mt@ol i-octanol, octadecanal, 1,6-hexanediol, 1,9-
tr " (3, Siofhnddidil stRYENS oielY foPrbsiead iRBb&Ry diicd( tiodiethylene glycol, diethy-

lene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydro-

xyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpro-
pane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.
1.14 Esters of B-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid with mono- or poly-

hydric alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexane-
diol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopenty! glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-bis-



-9 - tert-butyl-3-hydroxy-2, 6-di met hyl benzyl ) di t hi ot er epht hal at e,

bi s(3,5-di-tert-butyl-4-hydroxy- benzyl)sulfide,

i sooctyl -3,5-di-tert-butyl-4-hydroxybenzyl nercapt oacetate. 1.8

Hydr oxybenzyl at ed mal onates, for exanple

di oct adecyl - 2, 2-bi s(3, 5-di -tert-butyl - 2phydro- Xxybenzyl) mal onate,

di - oct adecyl - 2 (3-tert-butyl -4- hydroxy g nmet hyl benzyl ) mal onat e, di dode-
cyl mer capt oet hyl -2, 2-bi s(3, 5-di -tert-butyl -4-hydroxybenzyl ) mal onat e,
bis[4-(1,1,3,3-tet

t hyl but %ﬁY‘ﬁfﬁé}‘ﬁﬂl‘Sj'mﬁafm@r 3thaundgcandly 3-thirraptadecanrirtasophwieyanadial drmetiyl- 1. 9
Ar onat i ColbeBafe YOl nfe@iyia LoMdSphd-2)6, E¥idRai& clo[2.2.2]octane.

1, 3,5 tridzr}!Sg 5- d|-teryt_but :.m%‘?] droxy- en(?y )[-2 ]4 6-tri net hyl benzene,
1, 4 bi s(B15Esters efB-(3 axyhif-hygiexyihanyroionicacidyithyreno- o pPiyeydriene,
2,4, 6 ”Sléélﬁﬂss gi(ﬁtﬁrrﬁetpéﬁd letﬁ‘arm' %EPX%P%%&LQ%?Q% heganﬁgl r1'93-‘r§6rpa?ledlol,

conmpoun
2, 4- bi s(eibqumerelvccd,pt Sprapansdivl, deopantyl glygoly thietidthylemsglycol, diethylene glycol,

anlllno) = L LAZ1 ; : i :

> oct y1 HaFEee blyoR pifaetri, tis(hycrpyethvljsopyanurate, N bis(ydioxyetyor

Zi ne, amide, 3-thiaundecanol 3- thiapentadecanol trimethylhexanediol, trimethylolpropane, 4-hyd-
2-octyl -4 B ydr oxyphenoxy) -1, 3, 5-tri azi ne,
2,4, 6- t:ﬁ%fsq‘ 559'51451?05{}5 rﬁ{z’%ﬁtnﬁ #'%‘Eg%j érr‘l%xy) 1,2,3-triazine,

1, 3, 5-t r1.46 Esfersipt.3,5-di-tes A wohet tic\& wm;y@ng-rqtpglyhydnc alco-

20 Do b SR %‘“%"%xy L

1,
tri l'et h

1, 3 5 tretbxlg\qsglm:ol; bztprqpmﬂmhnagr@ﬁr@yl glycol, thiodiethylene glycol, diethylene glycol, tri-
X

yphenyl | Wﬂ v . )
1,3, 5- traﬁggﬂ,‘g%#%" cl ohe ] th%c'fa %gﬁgeﬁfxan%aé%yl\éwuPlg{hgdmfy etl_ijl)oxaml
Benzyl phqba;@Hbiagn@@anpba-t@gmma@ecanol trimethylhexanediol, trimethylolpropane, 4-hydroxy-
di et hyl - phospho- nate,
di et hyl rgg@?rpb?&ﬁh% l%éﬁ% %}%%ﬁ Jf)hosphonat e,
di oct adetyT AB A g 100 ohicasithergt M, N'-bis(3,5-di-tert-
di oct ad - -t oxy 3= I benz osphon | ci um
St o b ST Pelpnﬁﬁ‘eﬁa S RnE R RS G B e U BB Bhon: ¢
acid. 1. dk%nmydmﬁnynnmhmhwémdnérmne N AFrpisEs, B-dhtedratyl4shydesxybhetsyipropionyl)-
4- hydroxli/éjltrea anilide, octyl N

(3, 5-di = eutyl 4- hydr oxyphenyl ) carbanate. 1.13 Esters of
[ err] - (31.58.dAscoehid adid (yilamin ﬁydr oxyphenyl )propionic acid with nono- or

bot aducatrip AmRR Ao Radts: 1 txhrife AR hssPi M ErohsRuRse difog, NAPaHEES
1|, 2;: glr o paurgdi-ptienylemedianting, l\gNyh?]s(h 4-dxhnettln}{p§htw)Lm|nimrgley1eduhmlrth N,lh’yb«s(hene
01 sy A BUTEOR PR R R RS KX ifsametgyenyppbasengstamine,
3-thiau rl'd,ec-alrwblph@?]yl -biphpayitediErsine,| N, Nt-diphretyipHitexgieaddiaininel NiNbid@@-habipr o-

, 4 .
Beter s oty pERena gt RS o aehib BBy Bl Sl St upiy ¢ 1
nono- orNpuHenyl- p}puenydnermldranhm N-( 1emgthyUmeptyl i iphanyip-prenyienediamineo bitayniot |,
1. 2- pr o rBNam BT Rbsmareg e e Banes g AR Bmin Lk GEEH '
glycol , MNN-eit-byd- butyel -gbyayienediantizs diphenylamine, Nrallgidiphdnyamirehgdigopropoxy-
| socyan lghedylamme I@pﬁenyl 1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phe-

nyl-2-naphthylamine, octylated diphenylamine, for example p,p’-di-tert-octyldiphenylamine, 4-
n-butylaminophenol, 4-butyrylaminophenol, 4-nonanoylamino-phenol, 4-dodecanoylamino-
phenol, 4-octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dime-
thylaminomethylphenol, 2,4'-diaminodiphenyimethane, 4,4'-diamincdiphenyimethane,
N,N,N',N'-tetramethyl-4,4’-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane,
1,2-bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-(1’,3'-dimethylbutyl)phenyllamine, tert-



--10- (hydr oxyet hyl ) oxam de, 3-thi aundecanol, 3-thi apentadecanol,

tri met hyl hexanedi ol, trinmethyl- ol propane, 4-hydroxynethyl- 1

- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. 1. 15 Esters of
[err]-(3,5-dicycl ohexyl - 4-hydroxyphenyl ) propionic acid with nono- or

pol yhydric al cohols, e.g. wth nethanol,qjethanol, octanol, octadecanol,

1, 6- hexanedi ol , 1, 9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl
gl ycol, thiodiethylene glycol, diethylene glycol, triethylene glycol,

0E2C! Yl XSRS LSRG st B o

t ri met hyldiphenglpairess, 4 nhiytdre asfov(gﬁmhhgl ldialkylated nonyldiphenylamines, a mixture of
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al co- hoIpyl/lsehegcyldmhehylanﬂrimna)imxt&rtehﬁmdno- aadi aiandylatmbﬁtdﬂWprhenylammes

ol yool . eot Bvery PABERNGELT naep e o hiseine. A PR eyl

pent aer y tkglatdcotert- mJltyI/&(myciylphgr&ﬂHﬁaimes aayiatuve ef raono- und dlalkylated tert-octyl-phe-

L i ot hy MOAATRET Bl oRE AT g g WA N Be SRR s g RRrey & RGRBR:

- phospha+{2,26, G—tettranmtwhpmeuble{ﬁ haxaheihyiznediathink/ bis(g,2]6 $-teframethylpiperid-4-
[err]-(3.8-di.-tert- |,-4- roxyphenyl ) pr.opioni ¢ .d e.q.

N, N - bi s(yg?%&%%-?ef %ﬁ%ﬁﬁt{waﬁﬁﬂ@aﬁtﬁ@p |'191Z '%'gé}m?%ﬁ“@?%rﬁg?ﬁiﬂ"enedi ani ne,
N, N -bis(3,5-di-tert-butyl-4-hydroxy- phenyl propionyl)trinethyl enedi am ne,
N, N -bi s g - 48 t AotV |3 4= hydr oxyphenyl propi onyl) - hydrazine. 1.18.
Ascor bi CM@‘%—%@. Am ni c anti oxidants: for exanple

N, N -di - |Ashppatwpx;rla:rq:mpﬂmmdsghmh astersaof tihpdibropionieacid or of thiodiacetic acid, or salts
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N, N - bi s(tlidevanetyhdlé;ﬁ.w J5-fetaimextiyil-Ericddibydrovey-3,7,10,14-tetrathiahexadecane.

N, N - di cycl ohexyl - p- phenyl enedi am ne, N, N -di phenyl - p- phenyl enedi am ne,
N, N' - bi s(2- naph- thyI ) - p- phenyl enedi am ne,

N- i sopr oExamidlespli @mtal-dea b cfoeexaanple éor chbdr, 8redi met hyl but yl ) -

N - phenyl < p

N- ( 1- et ﬁyl h?&?‘%& 812?‘?9 %g]n{/ﬂf% dﬁer%ﬂVﬁs heﬁ%oé1 fgﬁ]elyﬁaénplﬁ_ rvﬁlicggtobenzotnazole, 2,5-
hexyl - N -dihencgptobemdotriazblen ddorbralkgiberizofriazbies e gewlitdanotzy and thehdsrivhtuesne,

N N d' T, &f 4|§ %-t&ia}@gfbbg”{‘a( .az%l&%]%‘#%ﬁfﬂk@ﬁ%ﬂl&en%ﬁ Q%IX-I l@g}u{] ¢h bases

yl di'phenyla oXY-
N- phenyl -of bﬂmmmleemmletnamlem geT—{bus(E{emeﬂ‘rml)ammdxmlemyhtoh.ymamimd N §2-

Byl 2 nfit At t x@f?ﬂrﬁﬁom&ﬁv&%éﬁz@:ﬂna‘lb@hgﬁw %megﬂf%ﬁé%@ls%ch as 1-(nonyloxy-

4- but yr yIreathyllizehzotdazole,- n(IRauiagethyi)benzotriaaole and- 1d(dd:ycbhe>yjkacybuty9tomﬂtrmol
4- oct ade(‘zg[éoyl am nophenol , bi s(4-net hoxyphenyl)an ne,
2,6-di-te butyl - 4-di me- thyl am nonet hyl phenol ,

4' - di a) nodi#dngzotes aodthe deridatives dmdreafdiop Ie&amplﬂﬂ-drlwi@r aryl)-1,2,4-triazoles,

2,
N, NN, N { e
1 2- bi o] (OSRrRER RS B S R AE LN R Rl aR Ao Aoty - iazole
(o-tol yl jalkoyyaiiyldes, 4Maz[oms(smh 35 1efil roetcxy btbyl) 12, dtrisaglel and acyjateeBtamino-

' 1,2,4-triazoles.

c) Imidazole derivatives, for example 4,4’-methylenebis(2-undecyl-5-methylimidazole) and
bis[(N-methyl)imidazol-2-yljcarbinol octyl ether.

d)  Sulfur-containing heterocyclic compounds, for example 2-mercaptobenzothiazole, 2,5-
dimercapto-1,3,4-thiadiazole and derivatives thereof; and 3,5-bis[di(2-ethylhexyl)aminome-
thyl]-1,3,4-thiadiazolin- 2-one.

e) Amino compounds, for example salicylidenepropylenediamine, salicylaminoguanidine
and the salts thereof.



octyl ated N-phenyl-1 -naphthylamne, a m xture of nono- and di al kyl at ed
tert-butyl/tert-octyl- diphenylam nes, a m xture of nono- and dial kyl at ed
nonyl di phenyl am nes, a m xture of nono- and dial kyl ated
dodecyl di phenyl am nes, a m xture of nono- and dial kyl ated i sopro-

pyl /i sohexyl di phenyl am nes, a m xture ofjsnono- und di al kyl at ed
tert-butyl di phenyl am nes, 2, 3-di hydro- 3, 3-di net hyl -4H 1, 4- benzot hi azi ne,
phenot hi azine, a m xture of nono- und dial- kylated
tert-butyl/tert-octyl phenothi azines, a m xture of nono- und di al kyl at ed
tert-octyl -phe- nothiazines, Nallylphenothiazine,
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gopper, aaphthahate, Skeradducciaicalinbgdrited, fohexalaie datiéospyisuuie ahhydrias, 2ganpl e

- mer capt

' I , 5= di ' [, - .
5 o kyt heADBR Tk EBae SmenabROEDRERE B beBeRaf podinBt becnaian et
4,5, 6, 7- taattdthahaldwine sbits.azol e and 5, 5' - net hyl enebi sbenzotri azol e; Manni ch
b f ' . ' I .g. 1
b5 B e bbby B bRamBel ana 1 - [bis(2-
et hyl hery.l ) &vineoyrese I h%mddnyanzmt'rairyftalmrﬁtic amycmlatkpha)tialaﬁkyriliésemm@h_aaalt@@f ag&g—hlas
1- - ¥ Ybenzojriazale, .1 - - QXYe en riazol e ,an
L Mon P ARk Ak RARGE o ol fRRSRL G SRS, 4G b
deri vat i /EN-bib(x- lyami 4-Bonyl hy2-dl. , 2, 4-tri | es, d
R byt et e R
~[bis(2- & hﬁ‘ﬁ%e’%ﬁ?’éﬁ?%ﬁ‘é’? yI°-’ praynife; ?LI%ziE‘b‘Ieé’;"“é‘I‘ﬂ%SWéIWI"-"E‘F‘%‘,"&%W&oI es
such as hep(aﬁeew-mxgﬁy@mkyetﬁylmwagolirm_zoI e; and acylated 3-am no- 1
2 ot B ST Br Bl e 58pl AP BB s acd par-
bi s[ ( N- mitiahsdtérs or ghesphoBicydcjccpartial resters) @y lzinetdiadkyldithjophoSphates. - cont ai ni ng
het ' . f - hj I 2..5-
i ot capth. 5 SRR ng BingBURIR 1 <RailpleC BN AR ERBEH DA Snestirchates, ca
3,5-bis| aiun? petrdiguirn sxljorjades, abythioshstitutad aliphatit canttoryliclacits, estersef aliphatic
Am no comg&*ggéﬁ?;d@%gg@%g%?hesgglqsﬁps(ér% nepr opyl enedi am ne,

sal i cyl am nogua he” sa ér eof .
e) Glycerol derivatives, for example: glycerol monooleate, 1-(alkylphenoxy)-3-(2-hydroxy-
ethyl)glycerol, 1-(alkylphenoxy)-3-(2,3-dihydroxypropyl)glycerol and 2-carboxyalkyl-1,3-dial-"
kylglycerol.

Examples of viscosity index improvers are:

Polyacrylates, polymethacrylates, vinylpyrrolidone/methacrylate copolymers, polyvinylpyrro-
lidones, polybutenes, olefin copolymers, styrene/acrylate copolymers and polyethers.
Examples of pour-point depressants are:

Poly(meth)acrylates, ethylene/vinyl acetate copolymer, alkyl polystyrenes, fumarate copoly-
mers, alkylated naphthalene derivatives.

Examples of dispersants/surfactants are:



- 12- Exanpl es of rust inhibitors are: a) Organic acids, their
esters, netal salts, amne salts and anhydrides, for exanple al kyl- and

al kenyl succinic acids and their partial esters with al cohols, diols or
hydr oxycar boxyl i ¢ acids, partial am des of al kyl- and al kenyl succi nic

aci ds, 4-nonyl phenoxyacetic acid, al koxys-and al koxyet hoxycar boxylic acids
such as dodecyl oxyacetic acid, dodecyl oxy(ethoxy)acetic acid and the am ne
salts thereof, and also N-ol eoyl sarcosi ne, sorbitan nonool eate, |ead

napht hen enyl succi ni c anh d dec | suGc |n|c
D e iy B Rl L B e R SRR UL,

t her eof , magnesiurh, caldiam ahb@asmdlswlformést ancamhut maghéﬂmn] caidimre amdlbagiumiphe-
Nltrogen q&@%alnlng conmpounds, for exanple: i. Primary, secondary or
tertiary NGfPhatic or cycloali phatic am nes and am ne salts of orga- nic
and |norgan|c acids, for exanple 0|I-soluble aIkylannDnlun1carboxyIates

oxazol i nga.urggd ‘ Aagsmqg%gs Ry a Jaxgwg%ggaonaguggﬂagnmsﬁh.s%a@

Phosphor us-con ng co
aci d par paraffigs, %@uw Qiﬁf"'ﬁmisfﬁlétﬁb@ Qﬂé (gpypean pihndrapesesd @lh.cﬁ"ﬂl-rﬂf aryl ~di-

di al kyl dt.isepies, pmt &ﬁlkylghhlopr@ék»ﬁétés ek ak QInBQ:ué(QWH&?n lsddtfqgfo Rg{ﬁfm

b di t

R N e g P s, el e

f2- sul f ocatebanylybderaen dmnmadmss,aha@lphml ofs, swoh as titodshiosphate/ trigekylves,
o Py 850y TR s SR BRI holeaha g
2-car boxt}nalalayme &al$qt|mm/mytegylpb@pbate amiheaalis obalbyiphospboric agids slick as

| mpr Overt‘ﬁe%ﬁne Eél{ ?Iﬁfﬁsﬁzhoﬁﬁla}qﬂ*‘crm ﬁaﬁb?ﬁftﬁ’t@s, e.g. tris[nonylphen Ill|phosph|te

vi nyl pyrrol i done/ rre ate copoly yvin ? pyrro- ? 8

pol ybut effaky! RS!°§'P“‘WSC AERIOY! %‘PW@‘&eV"&Gﬁ‘ W%P@‘QPGBWW gaH!PhSBYN@?her s.
Exanpl eSnéﬁho@pﬂtﬁte laﬁ)tr@t[lsdﬁ@im?@tﬁloﬂb;ﬂwosﬂﬂétﬂ (oﬂfﬁrhblﬁ?!mékl&hﬁfeny%ibhb?w vi nyl
acetat e éngvggtglgﬁalkﬁ Olo¥1<S>:[ erde %ophosplhn? %or exa ,e [(dusopropoxyphg mo—

napht hal
thloyl)thlo]proplonate or butylene-1,3-bis[(diisobutoxyphosphinothioyl)propionate], trithio-

phosphates, such as trithiophosphoric acid, S,S,S-tris(isooctyl-2-acetate), amine salts of 3-
hydroxy-1,3-thiaphosphetane-3-oxide, benzotriazoles or the derivatives thereof, e.g. bis(2-
ethylhexyl)aminomethyltolutriazole, dithiocarbamates, such as methylene-bis-dibutyldithio-
carbamate, derivatives of 2-mercaptobenzothiazole, e.g. 1-[N,N-bis(2-ethylhexyl)amino-
methyl}-2-mercapto-1H-1,3-benzothiazole, derivatives of 2,5-dimercapto-1,3,4-thiadiazole,
such as 2,5-bis(tert-nonylditdithio)-1,3,4-thiadiazole.

Examples of frictional coefficient reducers are, for example, lard oil, oleic acid, tallow, rape-
seed oil, sulfurised fats, amines. Other examples are cited in EP-A-565487.

Examples of special additives for use in water/oil metal working and hydraulic fluids are:

Emulsifiers: petroleum sulfonates, amines, such as polyethoxylated fatty amines, nonionic
surface active substances; buffers: alkanolamines; biocides: triazines, thiazolinones, tris-

nitromethane, morpholine, sodium pyridene ethol; processing speed improvers: calcium

sulfonates and barium sulfonates;

Examples of fuel additives:



Exanpl es of dispersants/surfactants are:

- 13- Pol ybut enyl succi ni ¢ am des or -im des, polybutenyl phosphonic acid
derivatives and basi c magnesi um cal cium and barium sul fonates and basic
magnesi um cal ci um and bari um phe- nol at es. Exanpl es of extreme pressure

and antiwear additives are: Sulfur- ard/-or phosphorus- and/or

hal ogen- cont ai ni ng conpounds, for exanple chlorinated paraffins, sulfurised
olefins or vegetable oils (soybean oil and rapeseed oil), aIkyI or
aryl-di-_or -trisulfides, zinc dlﬁgwé;dlthlo phosphat es, suc

21 e bi SSENAIYIVERREA JeRcHPRbBHI L HEoRPe A PL ChS BIcAL T EanoRgs Voks' % o
di anyl di 19g940Thebamahginly gabyindemdriigdepagditveedi t hi o- ates, nol ybdenum
hoo phas Gesge Fupl Akl AR oA e SlRERybhed el I BREGHE 11T Cresyl-

di al kyl pdrrmsmbamtspe gc2 dsii-tert-utylphench (asessrbddsalaive)Tpnstdldeabiiveydrpies phat e,

I h d ' f
ety prscEan EN SR RRRar o a0 S MegSly, S TAT AR Pisre st pamseoni « o,
di al kyl qm}nbmthn acids, saliofatess amnmtquanph@smtsn; tispersantas /4. evdrs] ovnipps osigat es,
e.g. tri

Cert - bufpacasr bl RPRCR RRSR, hininiied, euStaRg S SRR FBno- “or

di t hi ophexapipid fasty af:ﬂrarmdesmba-p[o(whens@mmmpylgbmsp@sm:tmmndes, polyether
t hi oyl )thi.o

but y1 encamineEioR e Seiany spinss, AitioneiasoSATPUie Asicarivaives; Aempigers for
phosph atexamp&;ajlog?aﬁamramdm_otsm(p?tpm:; r:ontammgtpor?e_sysy&ne_ _ror:(olyﬁmgteg; Pr?ngf g; a'f) (ra) ,
T i T G N R O

di t hi oc aodammhds. e.¢ esters sf vergetabieoits; bthers] aloohgls dbrtilpvingahd bomtrg,

derivati = l?)f 2- mer capt obenzot hi azole, e.g. 1-[N, N-bis(2-ethyl hexyl)am no-
nmet hyl ] bf Eapto 1 H 1,6 3-benzothiazole, derivatives of 2,5-dinmercapto-1

R T e R T e L e

ol ei ¢ acdlyrol nidratesworgeaiseerexidas; stabilisersl lﬂl@ﬁﬂ@é‘ér anF@Ck%ﬂTﬂlﬁé@ armnnean@xarrpl es

are cit QﬁhéﬂNEE’ntémﬁ'M oun§§ MRhaRt 84 ram@pﬂn@rcaﬁ&staugﬁﬁmb%rs UssPddsribed
wat er/ oi | tg\ wor Ki n dyraullc | ui ds arge

above; etergents as escn ed above; oxygen compounds ‘as described above; cold flow
improvers, i.e. for example pour point depressants (see above), cloud point depressants or
so-called operability additives (OA), which are polymeric multicomponent systems improving,

inter alia, the filter flow behaviour.

Preparation process:

The compounds of formulae | and Il can be obtained in a manner known per se, for example
by reacting a 2-mercaptobenzothiazole of formula

R
3
\ s
\>——SH H—0 R,

S with an alcohol R,

1

or with a reactive functional derivative thereof, or a 2,5-dimercaptothiadiazole of formula
N—N

AL~

with the alcohol of the above formula or with an alcohol Rs-OH or with a reactive functional

derivative thereof, with separation of water, preferably under acid conditions.



Enul sifiers: petrol eum sul fonates, am nes, such as pol yethoxylated fatty
am nes, nonionic surface active substances; buffers: al kanol am nes;

bi oci des: triazines, thiazolinones, tris- nitromethane, norpholine, sodium
pyri dene ethol; processing speed inprovers: calciumsulfonates and barium
sul f onat es; Exanpl es of fuel additivis:

- 14- Such additives are described in Kirk-OQhner, Encyclopedia of
Chem cal Technol ogy, Vol. 12, 1994. They are mainly gasoline and diesel
addi ti vepyafie@l i ne: amnic antioxidants, in particular

par a- phenyl enédi am nes, or phenolic antioxidants, e.g.

2, 6-di -t B mb%nt@np?]@wrate%y Hesfeliowiag Examples: Parts of pakantades aroby weight,
parti cul ghiedd Medliszdthiey! | dene- 1, 2- propane, benzotriazole, EDTA; rust

i nhi bitors, for exanple carboxylic acids, sulfonates, am nes or am ne

sal ts; di sper sants, e.g. esters, am nes of high nol ecul ar weight, Mnnich

bases, bm des boronat ed succini m des; detergents, for exanple fatty
acid am non poI yneric am nes, pol ybutene succini m des, polyether

am nes, | ow P ar weight am nes, ggbtanates, salicylic acid
derivatives; | s ers, AQ S(ewenml o8- chal n al cohol s or phenols

cont ai ni ng polYyet Hyl ene or pol ybutyl en& groups: antiknock additives, for
exanpl e manganese net hyl cycl opent adi enyl tri carbonyl, oxygen conpounds, e.g.
esters of vege g oi ks, sednbRses, al cohols for inproving the burning

behavi our. sel, del s© i gnitigQ igprovers écetane i nprovers), e.g. alkyl
nitrates, ether nitrates, alkylg:'} Bvye e or gani ¢ peroxi des;
stabilisers, in particular for ked die am nes and ot her

N-cont ai ni n u ich act i nt er cept or rust. inhibhitors,
e o P £6 8 ticar dhe. bcdctos Betp %b@h%bv&o o UGG Al el added
descri beg aaéli%\pens@rﬁ)b&sf tifgy of NDS5. e\ge(ose mbl) of zfﬁrc@tmz&hmbre iR 800 NI of to-
depressants cl oud point depressants or. so-called operablllty

ee ab ove ,
addi t i ve@ef‘@%ﬁ"s R | ﬁeéu’fﬁﬂ '{)r?é'f’?téf ﬁ#@tewﬁbbﬁem TEWF@WsO’i iS,skisspivegin i nt er
alia, thsodinl bftfexhh®and@asneddNith 50 MPoERR E3HIUA YK SERSSOIution and water until

neutral (pH 7). The organic phase is concentrated by evaporation and the product is dried

under reduced pressure (110°C/ ¢. 0.02 mbar), giving 235 g of a clear, pale yellow oil of
medium viscosity (96% of theory).

np>: 1.5781; elemental analysis: 64.16 % C (calculated 64.50); 8.62 % H (calculated 8.61);
4.16 % N (calculated 3.42); c. 24 % S (calculated 23.48; problematic determination of S).

b) The starting material is prepared as follows:

tert-dodecyl.SH + ?)/ W tert-dodecyl.s/ﬁ/

20% excess 0
1 g of sodium (~50 mmol) is added to 140 g (2.4 mol) of propylene oxide. Over about 1 hour,
426 g (2 mol) of tert-dodecylmercaptan are added dropwise at 25-30°C (exothermal course
of reaction). The mixture is allowed to react for 1 hour at 55-60°C and the sodium is
deactivated with about 1 ml of acetic acid. The clear, pale yellow crude product is
fractionated under reduced pressure (106-110°C/ c. 0.02 mbar), affording 509 g of a clear
colourless oil of medium viscosity (98% of theory); np>:1.4801.



The conpounds of fornmulae | and Il can be obtained in a manner known per

se, for exanple by reacting a 2-nercaptobenzothi azole of formul a [err]
or with a reactive functional derivative thereof, or a

2, 5-di mer capt ot hi adi azol e of formul a

[err] with the al cohol of the above #6ornula or with an al cohol R err]-0OH
or with a reactive functional derivative thereof, with separation of water,
preferably under acid conditions.

- 15- E%ﬁﬁyé@s The invention is illustrated by the foll ow ng Exanpl es.

Parts or percentages are by weight, unless otherw se stated. Exanmple 1
[err] a) 1 (0.6 mol) of the prodtf of Exanple 1 b) and 1 nl of
conc. sul fur ci a*‘aﬁie a (n@tvsuspe%—on consisting of 105.6 g (0.6
nol ) of 2-nmer ogoenzothl azole in 800 m of to- luene. This mxture is

refluxed in a waterij)f&ator for 1 hour The yellow oil is dissolved in

\>—S n-octyl

In general analogy to Example 1 a), 16.73 g (0.1 mol) of 2-mercaptobenzothiazole are reac-
ted with 19.03 g (0.1 mol) of 2-(octylthio)ethanol [3547-33-9, Phillips Petroleum, US patent
specification 2,863,799, affording 33 g of a clear colourless oil (97% of theory).

Elemental analysis: 60.67 % C (calculated 60.13); 7.40 % H (calculated 7.42); 3.93 % N
(calculated 4.12), c. 27 % S (calculated 28.32; problematic determination of S).

Example 3

N H,S0, conc.
©: Dant I O,l\/s-(n-octyl) HO

s
@: "N\ L, §-{(n-octyl)
H>—s
S +
N
@: \>__ s /Y S-(n-octyl)
s

In general analogy to Exampie 1 a) and Example 2, 16.73 g (0.1 mol) of 2-mercaptobenzo-
thiazole are reacted with 20.43 g (0.1 mol) of 1-octylthio-2-propanol (18915-86-1, Phillips
Petroleum, US patent specification 2,863,799), affording 32.9 g of an orange-brown oil

(93 % of theory).

Elemental analysis: 61.29 % C (calculated 61.14); 7.74 % H (calculated 7.70); 4.15 % N
(calculated 3.96); c. 27 % S (calculated 27.20; problematic determination of S).



500 m of hexane and washed with 50 ml of 2N sodi um hydroxi de sol ution and
water until neutral (pH 7). The organic phase is concentrated by
evaporation and the product is dried under reduced pressure (110[err]C c.
0.02 nbar), giving 235 g of a clear, pale yellow oil of nediumviscosity
(96% of theory). n[err]: 1.5781; elenen¥al analysis: 64.16 % C (cal cul ated
64.50); 8.62 %H (calculated 8.61); 4.16 % N (calculated 3.42); ¢c. 24 %S
(cal cul ated 23.48; problematic determ nation of S). b) The starting

mat er i al giaendsé gpared as fol | ows: [err] 1 g of sodium (~50 mml) is added
to 140 g (2.4 nol) of propyl ene oxide. Over about 1 hour, 426 g (2 nol) of
tert-dodecyl nmer capt a)n(rg' added drjopwi se at 23*30perr] C (exot hernmal course
of reaction). The mnis ts al l Sdenredamit -+ hour at 55-60[err] C and
the sodiumis deactivated with about 1 m of acetic acid. The clear, pale
yel | ow crude product is frac |onat ed under reduced pressure (106- 110[err]C/

c. 0.02 nbar f ordin gof cl ear . L 6SS oi |l of medium
i sconr ey C b Oraona, 22018, ol BOLER SRl

- 16- Exanpl e 2 [err] In gener aI aq@l ogy to Exanple 1 a), 16.73 g

(0.1 nol) of 2- obenzot hi azol e pr reac Ledawigyh 19.03 g (0.1 nol)
of 2-(octylthio) et?cl%r%l [3547£1 ’I—1>h et tr?eoldeuc%] US pat ent

specification 2,863,799], affor ng 33 g of alclear colourless oil (97% of
t heory). El enmental anal ysi S: GOnebdixt¥ C (cal cul ated 60.13); 7.40 %H

E)(r:glbfg %sg %84ﬂ%%9¥§8%5%)m8¥e é?)l é:nlﬂ E?;a%jplés %d 3, 60. ;7 6 4 m&? 45 g r%eer%ag-8 32;
to-1,3,4-thiadiazole are reacted with 208.4 g (0.8 mol) of the product of Example 1 b, afford-
ing 221 g of a clear, pale yeilow oil of medium viscosity (87% of theory).
np™’: 1.5488; elemental analysis: 60.35 % C (calculated 60.51); 9.81 % H (calculated 9.84);
4.44 % N (calculated 4.41); c. 25 % S (calculated 25.24; problematic determination of S).

Example 5
N S-(tert-nonyl) H,S0, conc.
SIS G
S S-(tert-nonyf)
N S-{tert-nonyl}
Q-
S S-(tert-nonyl)
isomer mixture @: \>_ /Y\ S-(tortnonyl)
S-(tert-nonyl)
a) In general analogy to Example 1 a) and Examples 2 - 4, 88 g (0.5 mol) of 2-mercapto-
benzothiazole are reacted with 188.5 g (0.5 mol) of the product of Example 5 b), affording
259.7 g of a clear yellow oil of medium viscosity (99% of theory).

np®": 1.5699; elemental analysis: 64.04 % C (calculated 63.95); 9.16 % H (calculated 9.01);
2.70 % N (calculated 2.66); ¢c. 24.50 % S (calculated 24.38; problematic determination of S).

b) The starting material is prepared as follows:
(tert-nonyl)-S
2 tert-nonyl-SH \/</ —_ o

NaOH
(tert-nonyl)-S

337.5 g (2 mol) of tert-nonylmercaptan and 80 g (2 mol) of sodium hydroxide in 700 ml of
ethanol and 320 ml of water are dissolved and homogenised by heating to 50°C. At 25°C,



Exanpl e 3 [err] In general analogy to Exanple 1 a) and Exanpl e
2,16.73 g (0.1 nol) of 2-nercaptobenzo- thiazole are reacted with 20.43 ¢
(0.1 nol) of 1-octylthio-2-propanol (18915-86-1, Phillips Petroleum US

pat ent specification 2,863,799), affording 32.9 g of an orange-brown oil
(93 %of theory). Elenental analysis:-68:29 %C (calculated 61.14); 7.74 %
H (calculated 7.70); 4.15 %N (calculated 3.96); c. 27 %S (cal cul ated
27.20; problematic determ nation of S).

e oSSR o g sobel ok eSRET SnoBREAPRYC, DBIRL B ey
are read E@chjor R h?BE?.Qﬂdg‘h(’ milky ﬁmu;smfls thee genernitetechy evapeation1The residiier d-
is dissolved with about 100 mi of hexane and washed with 100 m! of water and 3 ml of acetic
acid and again with water until neutral (pH 6). The organic phase is concentrated by
evaporation and dried under reduced pressure (130°C/ ¢. 0.03 mbar), giving 378 g of a clear
colourless and slightly viscous oil (about 100 % of theory).
np>": 1.4985. Elemental analysis: 67.06 % C (calculated 66.96); 11.96 % H (calculated

11.77).

Example 6

H,S0, conc.

N-N S-(tert-nonyl)
s /4 s »\ S + 2 0 { I
S-(tert-nonyl)

N—-N
(tert-nonyl)-S 7 S-(tert-nonyl)
A3
(tert-nonyi)-S S-(tert-nonyl)

+ N-N
7\
(tert-nonyl) ————$ /\(\ oA . D TN stertnonyy
(tert-nonyl) S S-(tert-nonyl)

In general analogy to Examples 1 a), 2 - 4 and 5 a), 105.3 g (0.7 mol) of 2,5-dimercapto-
1,3,4-thiadiazole are reacted with 527 g (1.4 mol) of the product of Example 5 b), affording
580 g of a clear, pale yellow oil (95% of theory).

np>":1.5496; elemental analysis: 60.39 % C (calculated 60.91); 9.91 % H (calculated 9.99);
3.32 % N (calculated 3.23); ¢c. 26 % S (calculated 25.87; problematic determination of S). -

Example 7

N S-(n.dodecyl) H,SO,

HS—s o« o{ conc ',

S S-(n.dodecy!)

-H,0
N 8-(n.dodecyl)
AN isomer mixture
@: >—s ~33:67 [after 1C-NMR]

S S-(n.dodecyl)

N
@i B—s /Y\ S-(n.dodecyl)
S S-(n.dodecy!}

In general analogy to Examples 1 a), 2 - 4,5 a) and 6, 16.7 g (0.1 mol) of 2-mercaptobenzo-
thiazole are reacted with 46.1 g (0.1 mol) of 1,3-bis(dodecylthio)-2-propanol [59852-53-8,



ing 221 g of a clear, pale yellow oil of mediumviscosity (87% of theory).
nferr]: 1.5488; elenental analysis: 60.35 %C (cal culated 60.51); 9.81 %H
(calculated 9.84); 4.44 %N (calculated 4.41); c. 25 %S (cal cul ated 25. 24;
probl emati c determ nation of S). Exanpl e 5 [err] a) In
general analogy to Exanple 1 a) and Exa#@ples 2 - 4, 88 g (0.5 nol) of

2-mer capt o- benzothi azole are reacted with 188.5 g (0.5 nol) of the product
of Exanple 5 b), affording 259.7 g of a clear yellow oil of nedium

Vi scosi tys bgﬁ%’ %fecffrﬁ%?w.’) 95415@] ralfforém?@@ 8 S8 &f aﬁf@%@é bR c)ﬂs(bﬁ C UCFY%%)%

(cal cul ate o H (cal cu ated ‘2. 66)

c. 24. 5(?'9}’6@“%%[]32':\@!%@6@62/4Qa(salcwﬁ@lglf&%&)i %86e/¢e ér(ﬁiﬂﬁ%l@ﬁeéﬁ i) £J0 % Np) The

starti chﬂE\EI&t@H@'Sd)Smp“/oe@gc’a%la@éd Spbbpvs: [err] 337.5 g (2 nol) of
tert-nonyl nmercaptan and nol ) of sodi um hydroxide in 700 m of

et hanol and 320 ml of water are dissolved and honogeni sed by heating to
50C. At 2ahfyd 8C - 18-
93.4 g of epichlorohydrin are added dropwi se over 1.5 hq.ug At 60[err]C,

onc

the m xture is allowed t act for 2 hou &tedddsdaeyi)m | Ky °tRil sion is then
concentrated by evapo on T e fesidy di ssol ved wi'th ahput 100 nml of
hexane and washed vm't 106 m of wat er an _mn_oggec%ceti c

{tert-dodecyl) ———————S S-(tert-dodecyl)
/4 )\ _<:
(tert-dodecyl) —————- :>;o mer mixture S-(tert-dodecyl)
(tert-dodecyl) ~———— /\(\ ’L /\/\ S-{tert-dodecyl)
{tert-dodecyl) —————S§ S-({tert-dodecyl}

a) In general analogy to Examples 1 a), 2 - 4, 5 a), 6 and 7, 38 g (0.25 mol) of 2,5-dimercap-
to-1,3,4-thiadiazole are reacted with 230.45 g (0.5 mol) of the product of Example 8 b),
giving 244 g of a clear, pale yellow oil of medium viscosity (94% of theory).
np>": 1.5396; elemental analysis: 64.04 % C (calculated 64.93); 10.63 % H (calculated
10.70); 2.93 % N (calculated 2.70); c. 22 % S (calculated 21.66; problematic determination
of S).

b) The starting material is prepared as follows:

2 tert-dodecyl.SH c \/</° Igp-dodecyl:S
. + Ci
7—— )
NaOH
tart-dodecyl-S

In general analogy to Example 8 b), 426 g (2 mol) of tert-dodecylmercaptan are reacted with
93.5 g (1 mol) of epichlorohydrin and 80 g (2 mol) of sodium hydroxide, affording 460 g of a
clear colourless oil of medium viscosity (99 % of theory). np":1.4956.



acid and again with water until neutral (pH 6). The organic phase is
concentrated by evaporation and dried under reduced pressure (130[err]C/ c.
0.03 nbar), giving 378 g of a clear colourless and slightly viscous oil
(about 100 % of theory). n[err]: 1.4985. Elenental analysis: 67.06 %C
(cal cul ated 66.96); 11.96 % H (cal cul ated 11.77). Exanpl e 6

[err] In general analogy to Exanples 1 a), 2 - 4 and 5 a), 105.3 g (0.7
nol) of 2,5-dinmercapto- 1, 3,4-thiadiazole are reacted with 527 g (1.4 nol)
of the g_{)%g,g) of Exanple 5 b), affording 580 g of a clear, pale yellow oil
(95% of ry? nferr]: 1.5496; elenental analysis: 60.39 % C (cal cul ated
60.91); 9. 91 %H (cal cul at ed 9 99) 3.32 % N (cal cul ated 3.23); c. 26 %S

(cal cul ated N pr obl emats 1§r Qaﬁde&n of S). Exanple 7
[err] Inge alogyo 2 - 4, 5a) and 6, 16.7 g (0.1
mol ) of 2- ner Cupt (§benzo- 56%’ P"”"Peacted with 46.1 g (0.1 mol) of
1, 3- bi s(dodecyl th| 0) - 2- gﬁanol [059852-,53- 8,
O-(iso-octyl)
D , i l Y3 $
@ >-_ s/ﬁro'( ) . /\S/\ \_40
o] isomer mixture O-{iso-octyl)
0%~ Ofsocty)
a) In general analogy to Examples 1 a), 2 - 4, 5 a), 6, 7 and 8a), 8.8 g (0.05 mol) of 2-mer-
captobenzothiazole are reacted with 23.2 g (0.05 mol) of the product of Example 8 b). 26 g
of crude product are purified by column chromatography over 200 g of silica gel
(toluene/ethyl acetate), giving 10.7 g of a clear, pale yellow oil of medium viscosity.
np":1.56534. Elemental analysis: 58.48 C (calculated 58.69); 7.82 % H (calculated 7.72);
2.44 % N (calculated 2.28); c. 21 %S (calculated 20.89, problematic determination of S).

b) Preparation of the starting material:
o
0 s A
—> O O-(iso-octyl)
2 s \/lL + 0 cl N(E 0—-<:
O-(iso-octyl) VN (2 s

O-(iso-octyl)
9.4 g (0.1 mol) of epichlorohydrin are added dropwise over 30 min to 40.8 g (0.2 mol) of iso-
octyl 2-mercaptoacetate” and 21.2 g (0.211 mol) of triethylamine in 100 ml of toluene. This
mixture is then stirred for 12 hours at 60-110°C. The product, concentrated by evaporation,
is dissolved in 100 ml of ethyl acetate and is then washed with 100 mi water (+
some 2N HCI) and concentrated again by evaporation. Some (c. 11 g) unreacted educt
(IOMA*) is distilled off under reduced pressure (75-85°C/ ¢. 0.03 mbar), giving as main
product 34.3 g of a clear colourless oil of medium viscosity (74 % of theory).
Elemental analysis: 57.22 % C (calculated 59.45); 9.31 % H (calculated 9.54); ¢. 13 % S
(calculated 13.80, problematic determination of S).
*) thioglycol acid ester of branched-chain octanols (IOMA)



-19- US patent specification 3,954,839], affording 59.6 g of an
orange-brown oil (98% of theory). Elenental analysis: 67.06 % C (cal cul ated
66.94); 9.86 % H (calculated 9.75); 2.10 % N (calculated 2.30); 21 %S

(cal cul ated 21.02). Exanpl e 8 [err] a) In general analogy to

Examples 1 a), 2 - 4, 5 a), 6 and 7, 381¢g (0.25 nol) of 2,5-dinercap-
to-1, 3,4-thiadiazole are reacted with 230.45 g (0.5 nol) of the product of

Exanple 8 b), giving 244 g of a clear, pale yellow oil of mediumviscosity
(94% of E%gﬁ@%y)o nferr]: 1.5396; elenental analysis: 64.04 % C (cal cul ated
64.93); % H (cal culated 10.70); 2.93 %N (calculated 2.70); c. 22 %S
(cal cul ated 21.66; problematic determ nation of S). b) The starting
material is prepared as foll ows: [err] I n general anal ogy to Exanple 8
b), 426 g (2 nol) of tertgdedecyl mercapta e react eghoybdeh 93.5 g (1 nol)
of epi chI orohydrin and 80/ g¥(2 npl,) Oo{ Or@a% af fordi ng 460 g of
a clear colourless oil of siedicum vi sco E? St R ory). n[err]:1.4956.

(1so-octy) ° Jk/ :>_ )\ { O-(iso-octyl)
O-Gso-odyl)
i | o)
(‘so-ocw ) \[(\ isomer mixture
o /L
S
o
. /\(\ /\s(\ \—_{
0-
(Lso-octyl o =Z oo
0O-(iso-octyl)

In general analogy to Examples 1 a),2 -4, 5 a), 6,7, 8 a) and 9 a), 7.6 g (0.05 mol) of 2,5-
dimercapto-1,3,4-thiadiazole are reacted with 46.5 g (0.1 mol) of the product of

Example 9 b). 48 g of crude product are purified by column chromatography over 300 g of
silica gel (toluene/ethyl acetate), giving 22 g of a clear yellow oil of medium viscosity.
np’*:1.5224; elemental analysis: 55.88 C (calculated 55.24); 8.70 % H (calculated 8.31);
2.32 % N (calculated 2.68); c. 20 % S (calculated 21.55; problematic determination of S).

Example 11

N O-(n-butyl) HZSO4 conc.
o+ o :
S S-(tert-nonyl)

- Hzo

oy, o
S -{tert-nonyl) S S-(tert-nonyl)

isomer mixture

a) In general analogy to Example 1a), 123 g (0.7 mol) of 2-mercaptobenzothiazole are reacted with
203 g (0.7 mol) of the product of Example 11b), affording 299 g of a yellow oil of medium viscosity
(97 % of theory).

np? 1.5682; elemental analysis: 62.90 % C (calculated 62.82); 8.57 % H (calculated 8.48); 3.33 % N
(calculated 3.19); 21.97 % S (calculated 21.87).

b) The starting material is prepared as follows:



-20 - Exanpl e 9 [err] a) In general analogy to Exanples 1 a), 2
-4, 5a), 6, 7 and 8a), 8.8 g (0.05 nol) of 2-ner- captobenzothiazole are
reacted with 23.2 g (0.05 nol) of the product of Exanple 9 b). 26 g of
crude product are purified by colum chromatography over 200 g of silica
gel (toluene/ethyl acetate), giving 1027-g of a clear, pale yellow oil of
medi um vi scosity. n[err] :1.5534. Elenental analysis: 58.48 C (cal cul ated
58.69); 7.82 % H (calculated 7.72); 2.44 % N (calculated 2.28); c. 21 5
(cal cul ated 20.89, problematic deternination of S). b) Preparation of the
starting material: [err] 9.4 (0.1 nol)_ of epichlorohydrin are added

dr opw se 40. 8 nol ) of N§Q- octyl '(f‘a%{‘y@acet at e*
and 21.2 3“5?6%’% I;Oof Tri g’fésﬁmé’}n ne 1n 100 nm™ of "f%T{Af_e'ne. This m xture
is then stirred for 12 hours at 60-110[err]C. The product StEATeM at ed by
eyapor ahﬁ%‘(z IJnéﬁ) g 'te?tSMnylegﬂ/cldel tﬂtgghmforqfxe &%M&tmﬁ%’%‘i’%& Qeea.,l@pébént theRcaRshed

with 100 % concentrate evapor ati on.
Some (c#9815¢) a'i*}rﬁdé%Pc‘Pécf%Eﬁﬁﬁ"“s(' “@ﬂ/ﬁ‘*ﬁo g & mpSf sqdiushydiopidg |”fb‘?e‘rOf Podaedd
pr essur evdr 15 ndbat@06EW. Tais nixt@)d isrdtiasg for ghaursig absut BB RNdeRckss b-badnd isge0f a

I
Charys HoRBERRGh Ay %ﬂéﬁ'g’s‘?d""?,éﬁﬁﬁi@’a‘bﬁ“%w i0p e a0sO C1FE 5°%°t © 13 %
S

washed with dilute hydrochloric acid until neutral. Concentrating the orgamc phase by evaporafion and

then drying the product under reduced pressure (120°C / 0.05 mbar) gives 564 g of a clear yellow oil of
medium viscosity (97 % of theory).

- np?® 1.4756; elemental analysis: 66.15 % C (calculated 66.15); 11.76 % H (calculated 11.80);
11.30 % S (calculated 11.04).

Example 12

N-N O-{n-butyl) H,SO, conc.
I\ + 2 HO
ns—L S~sn { -

S-(tert-nonyl) -H,0

(n-butyl)-O O-(n-butyl) N-N
}' ’L )\S-{ (n-butyl)-o/\(\s’&s»\s/Y\.O-(n-butyl)

(tert-nonyl)-S S-(tert-nonyl) S-(tert-nonyl) S-(tert-nonyl)

N-N
-butyl)-O
(n-buty) }_S/( s o-(nbuty

(tert-nonyl)-S S-(tert-nonyl)

isomer mixture

In general analogy to Example 1a), 60 g (0.4 mol) of 2,5-dimercapto-1,3,4-thiadiazole are reacted with
232 g (0.8 mol) of the product of Example 11b), affording 265 g of a clear yellow oil of medium viscosi-
ty (95% of theory).

np2® 1.5364; elemental analysis: 58.48 % C (calculated 58.75); 9.75 % H (calculated 9.57); 4.12 % N
(calculated 4.03); 23.23 % S (calculated 23.06).



(cal cul ated 13.80, problematic determnation of S). *) thioglycol acid

ester of branched-chain octanols (I QOWA)

-21- Exanple 10 [err] In general analogy to Exanples 1 a),

2 -4 5a), 6, 7, 8a) and 9 a), 7.6 g (0.05 nol) of 2,5-

di nercapto-1, 3, 4-thi adi azole are reactegd.with 46.5 g (0.1 nol) of the

product of Exanple 9 b). 48 g of crude product are purified by colum

chromat ography over 300 g of silica gel (toluene/ethyl acetate), giving 22

g of a ?Xeareg |l ow oil of nmediumviscosity. n[err]:1.5224; elenental

anal ysi $*¥88°83 C (cal culated 55.24): 8.70 % H (cal cul ated 8.31); 2.32 %N

(cal cul at ed ._BS); c. 20 % S (cal gUlsatdcthody 55;2}?%“@6?%’!{%{?9%9"&eterm nation
\& 1 )

of S). Exa 1 + 2 HO
HS S)\SH

S-(tert-nonyl) - H,0

5b)

- N-N
(tert-nonyl)-S}S/QS»\SH (tert-nonyl)-S/Y\S’Qs»\SH

(tert-nonyl)-S isomer mixture S-(tert-nonyl)

75 g (0.5 mol) of 2,5-dimercapto-1,3,4-thiadiazole and 4.8 g (5§ mol%) of p-toluenesulfonic acid are
added to a solution consisting of 188 g (0.5 mol) of the product of Example 5b) in 600 ml of toluene.
This mixture is refluxed for 1 hour in a water separator and the toluene is then removed by distillation.
The crude product is dissolved in 300 mi of special-boiling point spirit (b.p. 60-30°C), washed until
neutral, concentrated by evaporation and dried under reduced pressure (110°C / 0.05 mbar, 30 min.),
giving 244 g of a clear yellow viscous oil which has a slightly unpleasant smell (96% of theory).

np>? 1.5834; elemental analysis: 54.33 %C (calculated 54.28); 8.73 % H (calculated 8.71); 5.66 % N
(calculated 5.50); 32.32 % S (calculated 31.50).

Example 14

(tert-nonyl)-S N-N H,0,
/A + 8xcess _—
3\ S’k S)\SH

(tert-nonyl)-S
N N-N

(tert-nonyl)-S N- - X S-(tert-nonyl)
Frelde

(tert-nonyl)-S S-(tert-nonyl)

(tert-nonyl)-S ?‘"'{' ';1"'}' . .
:>—s . )\S_S/(S )\S/\(\S-(tert-nonyl) (isomer mixtures)
(tert-nonyl)-S S-(tert-nonyl)

N-N N-N
(tert-nonyl)-S/ﬁ/\S’4 S»\S—S’Q s»\s S-(tert-nonyl)

S-(tert-nonyl) S-{tert-nonyl)

A solution consisting of 104 g of hydrogen peroxide 15% (0.5 mol) is added dropwise over 30 min at
about 30°C to a solution consisting of 254 g (0.5 mol) of the product of Example 13 in 250 ml of
acetone. This mixture is stirred for 1 hour at 50°C and is then charged at room temperature with
sodium hydrogen sulfite solution (39 %) until peroxide can no longer be detected. The acetone is then
removed by distillation and the crude product is dissolved in 300 mi of special-boiling point spirit (b.p.



[err] a) In general analogy to Exanple l1la), 123 g (0.7 nol) of

2- mer capt obenzot hi azol e are reacted with 203 g (0.7 nol) of the product of
Exanple 11 b), affording 299 g of a yellow oil of mediumviscosity (97 % of
theory). n[err] 1.5682; elenental analysis: 62.90 % C (cal cul ated 62.82);
8.57 % H (calculated 8.48); 3.33 %N (ealculated 3.19); 21.97 %S

(cal cul ated 21.87). b) The starting material is prepared as foll ows:

- 22 - Jerr] 433 g (2 nol) of tert-nonyl-glycidyl thioether [for the

pr epar aighQBed) fwgsﬁmw.m ;érﬁa{ed%peg ;g aurfaranéd Grter éZ@chgFe sﬁgﬂﬁatct/o a

sol ution con5| St n Ium $l° roxid but anol
over 15 Of¢mban 3%@'" "é?gr:f%g C?a'i’n"'i‘f"lHF é’ei'%” Ah(PF POtheRY)- 4 hours at about
60[err] @Dzamﬁsnxelemsntal-dmammcsh 169 C ¢ealchinred 84.89); 8l4s v Hi (cakcilated 8.48) 5.5 sddli ti on

of 300 c‘Bate%l%S&‘é? al sh9i & :;OCH,P@HQQ 5§)p| rit (b.p. 60-90[err]C, the product

i s washed w th ute hyd oric acid until neutral. Concentrating the
organi ¢ phase by evaporation and then drying the product under reduced
pressurqag}w%phgrr]c / 0.05 nbar) gives 564 g of a clear yellow oil of
nedlun1V|sc05|ty 97 % of theory). nferr] 1.4756; elenmental analysis: 66.15

% C ( calARtivaelgsls 6o test *hequ't?B'“%qﬁ qreweaiadditive, the ARDM stendary metkod Bal cul at ed
11.04) . 2783-81is applied using a Shell four-ball tester. The base oil used is Stock 305, of Mobil, to

which the compound according to the respective Example cited is added in the amount
indicated in Table I. The average wear scar diameter WSD (in mm) is determined at a 40 kg
load and at 1440 rpm after 1 hour of operation at 100°C. The results obtained are compiled

in Table 1.

Table
Compound of Example Additive amount {% by WSD [mm]}

weight]

base oil - 2.32
1 1.0 0.78
4 1.0 0.78
5 1.0 0.71
6 1.0 0.83
8 1.0 | 0.77
9 1.0 0.78
11 1.0 0.78




Exanpl e 12 [err] In general analogy to Exanple la), 60 g
(0.4 nol) of 2,5-dinmercapto-1,3,4-thiadiazole are reacted with 232 g (0.8
nmol ) of the product of Exanple 11 b), affording 265 g of a clear yellow oil
of mediumviscosi- ty (95% of theory). n[err] 1.5364; elenental analysis:
58.48 % C (cal cul ated 58.75); 9.75 % Hggcal cul ated 9.57); 4.12 %N
(calculated 4.03); 23.23 %S (cal cul ated 23.06).

- 23 - [err]

What is claimed is

1. A compound of formulae
R1

N—N

N ta R
A\ S /4 »\ 3
S R, ()and R,S s S /\/ S ~ {,
s R, : R,
4

wherein
R1 is hydrogen or C1-Capalkyl; .
Rz is a substituent from the group consisting of C 1-Caealkyl, C5-C12cycloalkyl, C7-C12bi-
cycloalkyl, phenyl, C;-Cgalkylphenyl, naphthyl and C7-Cgphenylalkyl, which substituent may
be substituted by one or more than one substituent from the group consisting of amino, car-
boxy and hydroxy and/or may be interrupted by one or more than one bivalent radical from
the group consisting of -O-, -NR;-, -C(=0)-O-, -O-C(=0)-, -C(=0)-NR,- and -NRg-C(=0)-;

- Rz and R, are hydrogen or have the meanings of R, with the proviso that R, is C4-Cooalkyl if
Rs and R, are hydrogen;
Rs is hydrogen or groups of the partial formula

R N—N

s oy R
)\R/\Rz (A) or —SAS)\S/\R/S\& (B),

4

wherein Ry, Rz and R4 have the cited meanings or have the meaning of Ry;
and Rg is hydrogen or C;-C,alkyl.

2. A compound of formulae 1 and Il according to claim 1, wherein

R1 is hydrogen;

Rz is a substituent from the group consisting of C 1-Cyalkyl, phenyl, C;-Csalkylphenyl and
C7-Cgphenylalkyl,

which substituent may be substituted by one or more than one substituent from the group
consisting of amino, carboxy and hydroxy and/or may be interrupted by one or more than
one bivalent radical from the group consisting of -O-, -NR.-, -C(=0)-O-, -O-C(=0}-,
-C(=0)-NR;- and -NRg-C(=0)-;

* [ L L] s *



75 g (0.5 nmol) of 2,5-dinmercapto-1,3,4-thiadiazole and 4.8 g (5 nmol % of
p-tol uenesul fonic acid are added to a solution consisting of 188 g (0.5
nol) of the product of Exanple 5b) in 600 m of toluene. This mxture is
refluxed for 1 hour in a water separator and the toluene is then renoved by
distillation. The crude product is disgglved in 300 m of special-boiling
point spirit (b.p. 60-90[err]C), washed until neutral, concentrated by
evaporation and dried under reduced pressure (110[err]C / 0.05 nbar, 30

mn.), 92% ar, aw viscous oil which has a slightly

unpl easa marf ‘gjé/ge&or }y%lmeﬁr["aﬁT 25834; el enental analysis: 54.33

05/65(();:al Mhmmoasoﬂ&)ﬂzl&?sg%glfyl(itmm R} a@ r&d?o@en 5.66 % N (cal cul at ed .
e

A sol uti® H§%6n5| s{”q'f%s s goyps ﬁVH? B%H%HPHQF&@ Y. vhereip Re. Bs added

dr opwi sendfRehaddtheicitedmeahings; 30[ err] C to a sol ution consisting of 254 g

(0.5 no f f Exanple 13 in 250 m of acetone. This m xture
is sti r%ﬁ%ﬂfor% %R%%EKVEOC and is then charged at roomtenperature with

sodi um hydrogen sulfite sol ution ( 39 % until peroxide can no | onger be
b N R R
R1 is hydrogen;
Rq is a substituent from the group consisting of C 1-Cyalkyl, phenyl, C+-Cqsalkylphenyi and
C7-Cgphenylalkyl,
which substituent may be interrupted by one or more than one bivalent radical from the
group consisting of -O-, -C(=0)-0- and -O-C(=0)-;
Rs and R, are hydrogen or have the meanings of R,
with the proviso that R; is C4-Cooalkyl if R; and R4 are hydrogen;
Rs has the meanings of R; or is groups of the partial formulae (A) and (B), wherein R,, Rs
and R4 have the cited meanings.

4. A compound of formulae | and Il according to claim 1, wherein

R1 is hydrogen;

R, is C1-Cpalkyl,

which may be interrupted by a bivalent radical from the group consisting of -O-, -C(=0)-O-
and -O-C(=0)- ;

Rz and R, are hydrogen or have the meanings of R,,

with the proviso that R; is C4-Caoalkyl if Ry and R4 are hydrogen;

Rs has the meanings of R, or is groups of the partial formulae (A) and (B), wherein R,, R4
and R, have the cited meanings.

5. A compound of formula I’ according to claim 1:

By
\ )\’,s\
SSae:

wherein R; is C4-Cigalkoxycarbonyimethyl, Rs is C4-Cigalkoxycarbonylmethyithiomethy! and
R, is hydrogen; or
Rz is Cs-Cyzalkyl and R; is Cs-Calkylthiomethyl and R, is hydrogen; or

R O



-.24 -

60-90[err] C), washed with water, concentrated by evaporation and

dried under reduced pressure (100[err]C / 0.04nbar, 30 mn.), giving 234
of a clear, viscous, yellowoil (92 %of theory). n[err] 1.5810; el enental

anal ysi s:

54.16 % C (calculated 54.39); 8.49 %H (cal culated 8.53); 5.45

N (calculated 5.52); 31.51 % S (cal cul atamd 31. 56). Exanpl e 15 Anti wear

test:

To test the suitability as antiwear additive, the ASTM standard

met hod D- 2783-81 is applied using a Shell four-ball tester. The base oil

200 5, SO ine e R SRS RSP B b,

respective Exa

e crte e’ anpunt  I'n

g
%

average waathyk@ar di aneter WSD (in nmm) is deternined at a 40 kg | oad and at

1440 rpm Bf 853, AR RS h P@@@ﬁ LAG RAls éé)g[zgw,@m%[f] results obtained are

conpiled in Table I T Conpoun Addi ti ve anpunt
[ % by WED [ mm] wei ght ] base oi l

- 6. A compound of formula IV’ a%cgﬁ%ing tb flaim 1: 1.0

0.78 4 _ W 0 0.78 5
1.0 0”71 R 1.0

0.83 /s\(l\ /f—/\i\o ] " 0.77 9
1.0 R, 0.78" 18~ s 5 ) 1.0

0.78 Ry R, °

wherein R; and Ry’ are C4-Cigalkoxycarbonylmethyl, R; and Ry’ are C,-Cigalkoxycarbonylme-
thylthiomethyl and R, and R4’ are hydrogen; or

Rz and R,’ are Cs-Ciqalkyl, Ry and R3’ are Cs-Cyoalkylthiomethyl and R, and R4’ are
hydrogen; or

R. and R’ are C,-Cygalkoxycarbonylmethyl, R; and Rj’ are hydrogen and R, and R, are C,-
Cgalkoxycarbonylmethylthiomethyl; or

R, and Rz’ are Cs-Cipalkyl, Ry and Ry’ are hydrogen and R, and Ry’ are Cs-
Czalkylthiomethyl.

7. A compound of formula I' according to claim 5,

wherein R; is isooctyloxycarbonylmethyl, Rs is isooctyloxycarbonyimethylthiomethyl and R4 is
hydrogen; or

Rz is tert-nonyl, R; is tert-nonylthiomethyl and R, is hydrogen; or

~ Rais isooctyloxycarbonylmethyl, Rs is hydrogen and R, is isooctyloxycarbonyimethyithiome-

thyl; or
R is tert-nonyl, R, is hydrogen and Ry is tert-nonylthiomethyl.

8. A compound of formula II' according to claim 6,

wherein R, and R;' are isooctyloxycarbonyimethyl, Rs and Ry’ are isooctyloxycarbonyimethyl-
thiomethyl and R4 and R, are hydrogen; or

Rz and R;' are tert-nonyl, R; and R4’ are tert-nonylthiomethyl and R, and R4’ are hydrogen; or
Rz and R;' are Cs-Cypisooctyloxycarbonylmethyl, R; and Rj' are hydrogen and R; and R, are
isooctyloxycarbonylmethyithio; or

R, and Ry’ are Cs-Cotert-nonyl, Rz and Ry’ are hydrogen and R4 and Ry’ are tert-nonyithio-
methyl.s

AL



- 25 - What is clained is 1. A conpound of formnul ae [err] wher ein
Rlerr] is hydrogen or (JQerr]-Cerr]Jalkyl; R2 is a substituent fromthe
group consisting of CJerr]-Cerr]alkyl, Cerr]-Cerr]cycloal kyl,
Clerr]-Cerr]bi- cycloal kyl, phenyl, C[err]-Cerr]al kyl phenyl, naphthyl and
Cerr]-Cerr]phenyl al kyl, which substit.gant nmay be substituted by one or
nore than one substituent fromthe group consisting of am no, car- boxy and
hydroxy and/or nmay be interrupted by one or nore than one bival ent radical
fromthe group consisting of -0, -NRerr] -C(=0-0, -0-C(=0 -,

-C( =0 - NFQg-eﬁr ¢JrOPQSHEeN, chglcpqnp@&sca) compaungial feemuba ol arceiding tercldianie ot he
meani ngs @ixires thetddh, ik BEmBInANA S Rith B%sﬂ:ﬁ*bfﬂxhr‘ié&ﬁ%QfsE&:siﬁd?Wt]w%%ﬂ' If R3
and R4 are hydrogen; R err] is hydrogen or groups of thé partial formula
[err] wherein Rerr], Rerr] and R err] have the cited neani ngs or have

t he neani of R2: and err] s hydrogen. or err]-Clerr]al kyl. . A
conpound B Asrane Wi GEmholde BRI SoivahAte st b cesyng o tor
hydr ogen; migdor ]l aicsordingub stairh demimiktumas théreotpsowgl! eofusthet optipnalf addjtives.]
-Clerr]al kyl, phenyl, Cferr]-Cerr]al kyl phenyl and
Clerr]-Cerr] phenyl al kyl, which substituent nmay be substituted by one or
nor e t han! bASPrecRsStpt inpreving HimrerarpansgpreraitissefilvRiicants ariukbsicatingraseasesand
hydr oxy agrddéls, wrish 8smpride addipige Ida¥t EcaMpdUnH®f tdhdila | or il or mixtures thereof
according to claim 1.

12. Use of a compound according to claim 1 as additive in lubricants, hydraulic or metal
working fluids and in fuels.
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one bival ent radical fromthe group consisting of -0-, -NR[err]-

-C(=0-0, -0C=0-, -C(=O-NR[err]- and -NRerr]-C(=0) -

-26 - R3 and R4 are hydrogen or have the nmeanings of R2, with the proviso
t hat Rlerr] is (err]-Clerr]alkyl if Rerr] and R[errl are _hydrogen; R5 has
the neanings of R2 or is groups of the2parti al ﬁm)g B (B),

wherein R2, R3 and R4 have the cited neani ngs; and gydrogen or al kyl .

3. A conmpound of formulae | and Il according t Rlerr] is

hydr ogermy,sRL&di thd Sis@osyast i tuent fromthe group consisting of Cferr]
-Clerr] ag}‘k_ﬁyll‘ —phen T“%H‘érr] Cl err] al kyl phenyl and
Cerr]- C[err]phenyl al kyl , which substituent nmay be interrupted by one or

nore th I 0-0
rorie RGeS 1§ S0 1 1898 A8 Bb B cles £ O
provi so arnﬁ@grdepqt% rte ]ubrtgal@[cempps@pr@r ¢qrepriejg said repaundase \MQ[l astg theiraise.
hydrogerbo ofﬂ%ﬁn%én' ngs of R2 or is groups of the partial formulae
(A and (B), erein R3 and R4 have the cited nmeanings. 4. A conpound

of fornulae | and Il according to claim1, wher er err] Rl s hydr ogen;

Rierr] i -Cferg]al kyl, which mae/ beli nt up gl vaI ent

radi cal grou congr sting oiq an S- . 3 and

R4 are ve e r'Fear(ii)ngs of szththe provis tht Rlerr] is"
Cerr]- atkyl if Rlgrr] and Rlerr] ar‘é hydrogen; R errR, has the

meani ngs of Rlerr] or IS groups of the partial fornmulae (A) and (B),
wher ei n areparigulamtpRiEriédve t he cited meani ngs. 5. A conpound of fornula

1" acconglifag bRl bMpdunds I'
R: is isooctyloxycarbonylmethyl, R; is isooctyloxycarbonylmethylthiomethyl and R, is hydro-
gen; or
R: is tert-nonyl and R;j is tert-nonylthiomethyl and R, is hydrogen; or
R. is isooctyloxycarbonyimethyl, R; is hydrogen and R, is isooctyloxycarbonyimethyithiome-
thyl; or
R. is tert-nonyl, R; is hydrogen and R, | is tert-nonylthiomethyl.

In the preferred compounds II’,

R: and R;' are isooctyloxycarbonylmethyl, Rs and R3’ are isooctyloxycarbonylmethyithiome-
thyl and R, and Ry’ are hydrogen; or

R. and R are tert-nonyl, R; and Ry’ are tert-nonylthiomethyl and R, and R, are hydrogen; or
R; and Ry’ are isooctyloxycarbonylmethyl, R; and R3' are hydrogen and R, and Ry’ are
isooctyloxycarbonyimethylthio; or

R; and R;’ are tert-nonyl, R; and R3’ are hydrogen and R4 and R4’ are tert-nonylthiomethyl.
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: - A
[err] wherein Rlerr] is err]-C[err]al koxycarbonyl rreth)ﬂl?,b]%é“n] '8
Cerr]-err]al koxycarbonyl.net hyl t hi omet hyl and R4 is hy rogeEBPOj Rierr]
is CJerr]-Cerr]alkyl and Rerr] is (err]-(err]alkylthionet and R4 is
hydr ogen; or : -27 -

Rlerr] is (Jerr]-(err]al koxycarbonyl methyl, R err] iRiEPbAﬂEMEMTME&[err]

is (err]-(err]al koxycarbonyl nmet hyl t hi o- methyl; or L 0 IS
Clerr]-Cerr]alkyl, Rerr] is hydrogen and-Rerr] is 13 NaOV 1933_
Cerr]-Cerr]al kyl t hi omet hyl . 6. A conpound of forfula'l ccording fto
claim1: [err] wherein Rlerr] and Rlerr]' are -

- ; .and Rerr]' |are
8[[2”] -C[Cfre,r:dragé ogéy:@g’?w%??mﬂ' esTollibhe | R[and R4 Lerrd—RA—are hydrogen;

or Rerr] and Rerr]' are (Jerr]-Clerr]alkyl, Rerr] and Rerr]' are
Cerr]-Cerr]al kylthiomethyl and R err] and R err]' are hydrogen; orlR[err]
and R[ er r | Thepresehtanvdntich edlats dk oniscunaery tampiuiagl) anBliiewhichard silldld ds adf €

hydr ogen | e ‘care Cerr] e -

C{ err ]gal kg{ggec%@gén% Ia%g@%% ﬁ# Eidants. t(?rlu%i[cém' FOMRRFIURNS CPTPrISRG compounds Of.
d err] - J eformularylandiyasrwyll aertd thfieusd.' are hydrogen and Rierr] and Rlerr]
are (Jerr]- (err]al kylthionethyl. 7. A conpound of fornmula I' according
to claim5, wherein R2 is isooctyloxycarbonylnethyl, Rerr] is

i S00Ct Y| OXFerHEraHBINMBISEH GHERAYY It idnekRL S i uis| BM?Hr@éJ ind3 1% Rl cbi
tert- n)c/)nyl Etgkeé(rprl]I s tert- nonyl%yhi cl)rret hylﬂnduﬁgrr | sﬁﬁ’;&rgogen;_e_qrc
Rlerr] is {eSb8d ‘EJ')?E%%@HBW?ISH&%?FF ang, it Yipwiof exiaysbgascatalystmpapealibility, also
i sooct yl oxy taw plossphomristiphteht. GRS invention therefore has for its object to provide metal-free
and phosphorus-free additives or additive combinations which approach the good antioxida-

tive and wear protection of the zinc dialkyldithiophosphates used to date.

US patent specification 3,591,475 describes the preparation of asymmetrical dithioethers of

the general formula
SR’
Rs’\r

by addition of a mercaptan R'SH to an allyl sulfide (RS-CH,CH=CHj,). The definitions of

R and R’ include numerous substituents of different structures. There is no description given
of a dithioether containing a heterocyclic radical as a defined single compound.
Benzothiazolyl is only mentioned as an example in the sense of an enumeration. The use of
the compounds described in US patent specification 3,591,475 is also disclosed
unspecifically. Their suitability as agrochemicals having antiparasitic properties is mentioned
there. In addition, these compounds are said to be suitable as stabilisers for poiyolefins and
also as additives for lubricants.

The preparation of benzothiazolyl dithioethers of formula

LS
S (R= Et, tert-but., phenyl, Et;OH, acetyl)

with herbicidal activity is described on page 1847 of the English translation of Syntheses on
the Basis of 2-benzothiazolylvinyl Sulfide, Zhurnal Organicheskoi Khimii, Vol. 2, No. 10, pp.
1883 - 1891, October 1966.



thyl; or R2 is tert-nonyl, R3 is hydrogen and R4 is tert-nonylthionethyl.

. 8. A conmpound of formula Il' according to claim6, wherein R2 and R2' are

i sooct yl oxycar bonyl methyl, R3 and R3' are isooctyl oxycarbonyl net hyl -
thionethyl and R4 and R4’ are hydrogen; or R err] apd.-Rerr]—afe—
tert-nonyl, Rlerr] and Rlerr]' are tert-nonylthi orre}h?ff’l k@'@’lﬂﬂ"ér&ﬂrlﬁnd

Rl err]' are hydrogen; or Rerr] and Regg]' are I """""""”""‘““"‘";
C[err]-C[err]isooctyI oxycar bonyl methyl, R err] and R[err] logen and
Rlerr] and Rlerr]" are isooctyl oxycarbonyl met hyl t hi ,Eor R[err] andF%err]

are Clerry]- rrl Lokao8n |, Rlerr] and Rlerr]' are! hydr,ogen..a,n.d.-RAJ ahd R4
are tertMs

- 28 - 9. A corrp05|t|on Whl ch corrprl ses a conpoétﬁdmof“’f'trr‘rm’ra‘“r“b’r I -
accor di ngHs quthioetars 135 2 es preantsi n conbi nati on with a base oil
of lubricating viscosity or W|th fuel S. 10. A concentrate, which

conpri ses!EhiNEERIGHHERIES 18 6omaPKHNdghich arp sHitablsaeasivirpe anivesr additvesandy | or

Il accor ddriﬁ@x:h@nt@' talIlEBn?eaercom%&m&«%céﬁﬁs%fsaﬁsco‘ﬁ%dun% ab Weli 3810 %fr'n.@@al

addi tives, %cess for inmproving the performance properties of
| ubri cant§°'BF°'~I"\95ﬁ PRE greases or fuels, which conprises adding at |east
one conpound of fornmula | or Il or mxtures hereo‘i—accordl ) to claim1.

12. Use of a conpound aggording to cl al l-a ad)k \&\n Pabri cant s,

hydraulic vvor kilng fd uids anq -ih T\\ae‘ﬁs ’\/5\ (i
\ \ =]
R, (. R‘ 2

R

S . R, 4
are particularly preferred.
In the preferred compounds I,
Rz is iscoctyloxycarbonylimethyl, Ry is iscoctyloxycarbonylmethyithiomethy! and R, is hydro-
gen; or
R: is tert-nonyl and R; is tert-nonylthiomethyl and R, is hydrogen; or
R, is iscactyloxycarbonyimethyl, Ry is hydrogen and R, is isooctyloxycarbonyimethyithiome-
thyl; or
Rz is tert-nonyl, Ry is hydrogeh and R, | is tert-nonylthiomethyl.

In the preferred compounds II’,

Rz and Ry’ are isooctyloxycarbonylmethyl, Ry and Ry’ are isooctyloxycarbonyimethyithiome-
thyl and R, and R/’ are hydrogen; or

Rz and Ry’ are tert-nonyl, R; and R;' are tert-nonyithiomethyt and R, and R’ are hydrogen; or
R, and Ry’ are iscoctyloxycarbonylmethyl, Ry and R’ are hydrogen and R, and R’ are
isooctyloxycarbonylmethyithio; or

R and Ry are tert-nonyl, R; and Ry’ are hydrogen and R, and R,' are tert-nonylthiomethyl.



