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"msc group linking 2 2 lf (8) :
Hy7€g ~ 8 -5 - C C~8-8-CgH

\_/ 8817

5

.. 40 has achieved some commercial importance.
L From DT-A-2814458 are also known lubticant compositions containing a 1,24-triazole derivative of the

" formulas
' R"
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' R N S) R
%0 (S)x

. wherein

-~ x=1-25

.. R./R!'and R" are H, optionally substituted 1-20C alkyl, 2-12C alkenyi or alkynyl, optionally substituted 3-

- 86 12C cycloalkyl, optionally substituted 6-10C aryl, optionally substituted 8-12C aralkenyl or aratkynyl,
' optionally substituted7-20C aralkyl, optionally substituled 3-10 membered heterocyclyl, 2-12C alkylene, 5-
" 12C cycloatkylene or 6-10C arylene, or R can be -(S),R", or R" can be a heterocyclylthic group or an
~-optionally substituted ammonium cation; when R = H, R or R' can also be an organic group linking 2
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wan-be-ferrt;-or Terr] can be g hetgrocyclylthio group or an optionatly
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_Another preferred class of compounds conforming with the formula (l) are pyrimidines having the formula:

S$-8-~-R

(11I)

Yot another preferred class of compounds conforming with the formula (I) are pyrazines having the
formula:-

S-8-R (IV)

R~-8-5 \
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o Alternatively, the group X may be a fused ring heterocyclic group, for example a phthalazine or
" quinoxaline, typically a compound of the formula:
gt e . .
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';""( ):Wb'ar?\e stock an({'ﬁan EP/ Avvi‘ﬁmII conposi tion conprising a lubricating
"';s.;ésasi:fteyl,- u\%: gﬁt 'mg'gs' " BaS€~gtock may be any oil of |ubricatin

7’Sui tabl e mineral oi|y cam ner §20i | or a synthetic lubricatin ) il
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wherein X i$ the same as in the formuia (l) in agueous alcoholic media under basic conditions to produce

U the compound of formula (), and

— {C) recovering the compound of formula () produced in step (B).

.40 In step (A) of the process there is employed an alcohol. Suitable alcohols include aliphatic and aromatic

- alcohols, alcohol ethers, polyols, and the like. Preferably the alcohol is a C1 to Cs alkanol, for example
methanol or ethanol. The acid may suitably be any acid which forms an acid salt, and may be sither a
mineral or organic acid, preferably a mineral acid. Suitable acids are those of the formula HX wherein X is

* halide, for example chloride. Step {A) may suitably be carried out at sub-ambient, ambient of elevated

_45 temperature, preferably at a temperature in the range 0to25°C.
In step (B) of the process there is employed an alcohol, which may be the same o different to the

alcohol employed in step (A). The reaction is carried out under basic conditions, which may be accom-
plished by addition of an organic of inorganic base, preferably an inorganic base, for example sodium
bicarbonate. The reaction may suitably be carried out at sub-ambient or elevated temperature, preferably in

60 the range from 0°C to the reflux temperature of the alcohol. In order to form the compcund of formula U]

wherein R! is R-S- it will be generally necessary to use about 2 moles of the sait of formula Vil, whereas to

* form the compound of formula (1) wherein R' = H only one mole will generally be required.

" In step (C) the compound of formula (1) is recovered. This may be accomplished in conventional

S - manner.
. g5 . The present invention also provides a finished lubricating oil composition comprising a lubricating oil
‘base stock and an EP/AW-improving amount of a compound of the formula (1).

The lubricating oll base stock may be any oil of lubricating viscosity, which may be a mineral oil or a
Ivent refined oils obtained

synthetic lubricating oil. Suitable mineral oils include both solvent extracted or SOl
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of"t.he Process 40. A stirred suspension of phthal hydrazi de (40.5 g,

-phosphwer Us pent asul phi de (42.5 g) at roomtenperature (15 C). The

stenper at ur@ulpbbr: t h&ound¥#4.0%e was observed to rise to [err] during the
~addition. The ni xCalcdateddt.47%en refl uxed and stirred for 20 hours. It was
f“thg/cool ed to [err], treated with iced- water (250 m) and stirred at 80-90
TCTorT2 Hm&ﬂowfrf’dlﬂuhzmem%"ﬂpw ; (B) obHpe Prasp€ent r at ed
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Cldl) iltered. The oI|d vvas washed t ho
A stirred s spensnon of phthalhydraznde (40.5 g, 0.25 mole) in pyridine (1 50 ml) was treated portionwise

. over 1 hour with phosphorus pentasulphide (42.5 g} at room temperature (15°C). The temperature of the

... mixture was observed to rise to 40°C during the addition. The mixture was then refluxed and stirred for 20

hours. It was then cooled to 15°C, treated with iced-water (250 mi) and stirred at 80-90 ° C for 2 hours. The

45 mixture was cooled, acidified (concentrated hydrochloric acid) and filtered. The sclicd was washed thor-
oughly with water and dried giving the product as a yellow solid (45.2 g 93%).

Example 1

0 Step (A) - Preparation of S-n-octyithioisothioursa h)}'drochloride [formula (V)] for use in Step (B) of the
Process

Hydrogen peroxide (30% aqueous, 28.0 g) was added dropwise over 45 minutes to a stirred mixture of -

IR n-octanethiol (32.27 g, 0.221 mole), thiourea (20.1 g, 0.264 mole), concentrated hydrochloric acid (35 ml),
... .56  water (35 mil) and ethanol (500 ml) maintained at 0-10°C. After the addition was complete the reaction

. mixiure was stirred at room temperature for 2 hours during which time a thick white precipitate formed. The

- mixture was filtered and the filtrate evaporated giving a solid residue. This was dissolved in ethanol (150
ml), diluted with diethyl ether (800 mi) and allowed to stand overnight at 0° C. Filtration gave white crystals
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“Hye drochl ori'de Tformula (V)] fogpussag geoBiep (B) of the Process Hydrogen
‘per-oxi-de (30% aqueous, 28.0 g) was added dropw se over 45 minutes to a
stirred mxture of, n-octanethiol (32.27 g, 0.221 nole), thiourea (20.1 g,
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=i et di rigample 3 1 @ith plecderct fapulad), Grangedeoill (5. 54 g; 85% . Exanples 2 and- 3
._:'The f'ol | owi ng conpounds of the forrmula (1) were prepared by the procedure
{--d_es?c‘?q bedmpig4Exanpl e 1 15 except that a pyridazine dithiol prepared in a

~simlar_manner to the pyrimdine dithiol was used in place of the
“pyrim Mr-ﬂwﬁmﬂ%wm«m daraiar o) ff‘iir‘fﬁﬂl"a Stop | (§) of pthe-
noc.tyl_ﬁﬂgi%mple?)- with reference to formula (11), R = n-dodecyl. 20" o
npl.e 4_.Ste A ration f S-n-octyl t hi oi sot hi ourea Hydrochl ori de .
[Torfuia FAGF é‘f’gfjs';é ﬁggraspferees of the P

rocess 25 . The procedure of -
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4 Recovery of

o t =¥ 6 +61 sodi um '
=0l car bonak goififhn %psdalumooug?boﬁg?é @)30'9.”0 B@EQQ) ih @Qtemeb 8 ArohioPW SRk 2
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c £-€ Clvabel ‘anidOupien bienps plotucead yaliowcrfstiis 866 g.lpouy., then filtered giving a

ow.sol id, which was washed with
.,.'.'Companson Tests Aand B

2,5 -dithioatkyl,1,3,4-thiadiazoles of the formula (A) in which R = R!' =

= = np-octyl and x = y = 1
. {(Comparison Test A) and in which R = R' = n-dodecyl (Comparison Test By and x = y = 1 were
"~ prepared by the method of Example 1, Steps B and C starting from 2,5-dimercapto-1,3,4-thiadiazole and the

' appropriate S-n-alkylthioiso-thiourea hydrochloride.

These are not examples of compounds according to the present invention and were prepared for
comparison purposes only.

The identities of the substituents (with reference to the formula ()) and the melting points (where
‘applicable) of the products of Examples 1 - 4 and Comparison Tests A and B are given in Table 1.
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The organic . -
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__Wé{___er -and dried giving the product as yellow crystals (6.56 g, 91 %9 . 35

“Conp arlson Tests A and B 2,5-dithioal kyl, 1, 3,4-thi adi azol es of the formula
(A) inwhich R=[err] = n-octyl gnqmns.ym 1 (Conparison Test A) and in
‘which R = ['err] = n-dodecyl (Conparison Test B) and x =y = 1 were prepared

v the met hod of Example 1, Steps B and C starting from 2, 5-di nercapto-1
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e(sﬂubstltuents (wi tlh refenence.to the forrTuIa (I)) and
{(\where®applicabl e) off Expepledo¥udieserdcyBkahplle 4 anae
‘and..B are given in Tgble 1. {45 50 EP 0294,060 Bl Te(tﬂ’-’é 4 5
Exarrple X (Heterocydle) ' Li MPrjerr] 1 -
“pyrim.dine . r-oc{yl pygipidine n-oq3yli dapithe n-octyl
A Ay L : pyridazine bgqqtaaz $8-61 n- dodecyl
i 4 pht Hal a%l- ng- -piridﬁiﬁi yl |R-eqgpe
134th|ad|azole ngtylz'a 2_22;3{1
n-dodecyl  31-34 15 i" A | adiazqia | B OGY _
5 #A-bliend of the produgts O _1p0O base oil at a -
concen,gratlon of - 0. 1%y c5 gBZE Ex?rmkg%ﬁﬂgg%ém properh LA %ét he bl end were
-t.est.ed using the SheII four-ball test. Thisj{test invplved passing a
::F
A@m.;th 1L he. bl end under test. The initial Seizure Load (ISL), the scar
-"-d_”{g/et er (40 kg/one hour) and the Weld Load (W) were deternined. The
p

TESTI NG Exanpl e

noconventional manner. 30 Exanple 5 The procedure of Exanple 4 was
epedt edﬁﬁmﬂi that the 1, 4-bis(n-octyl dithio)phthal azi ne of Exanple

N A blend of the product of Example 2 was made up in SN 150 base oil at a concentration of 0.1% and'
- 26 the anti-wear properties of the blend were tested using the Shell four-ball test. This test involved passing a
... .rotating steel ball against a triangle of three stationary balls lubricated with the blend under test. The Initial

.Seizure Load (ISL), the scar diameter (40 kg/one hour) and the Weld Load (WL) were determined.

The copper strip rating of the blend was also ‘determined at 150°C after 3 hours in conventional
77 “manner. :
¢ 30
e Example 5 -

" The procedure of Example 4 was repeated except that the 1,4-bis(n-octyldithio)phthalazine of Example
: "4 was used instead of the pyridazine of Example 2.
‘85 . - The results are given in Table 2.

Comparison Test C

The procedure of Example 5 was used except that no additive was employed.

.Comparison Test D

- The procedure of Example 5 was employed except that instead of the compound of formula () there
was used the 1,3,4-thiadiazole of Comparison Test A.

Comparison Test E

The procedure of Example § was used except that instead of the compound ot formula (I} there was
ussed a commercially available thiadiazole ashless EP/AW agent.
50 -
Comparison Tests F and G

The procedure of Example 5 was used except that instead of the compound of formula (I) there was
used different commercially available zinc dialkyl dithiophosphates (1) and {2).
65 '~ Comparison Tests C to G are not examples according to the present invention because no compound
of the formula () was employed. They are included only for the purpose of comparison.
" The results of the four-ball tests and the copper strip rating determinations are given in Table 2.

e nelting points
npari son Tests A -

ife Tod nﬁ?cééirp A 1| 3, 4-t hi adi azol e

tating steel ball agarnst a Trrangre or Three srarronary bal | s Iubrlcated

jerzo s PROPUCHTESTING®T t he bl end was al so deternmined at [err] after 3 hours

- ydrochl oride. These are not exanpl egable conpounds accordl ng to the present .
Jdnvénti.on ‘and were preparedTorTomparTsomT-urposes-prty—fhhe identities-of . ...
tcﬂ



Was ‘used instead of the pyri da2| ne of Exarrpl e 2. 35 The results are
~gi'ven.i.n Table 2. Conparison Test C The procedure of Exanple 5 was used :
~except that no additive was enplepyPsbg gig ggonpari son Test D The procedure of
«Exanpl.e 5 vas enpl oyed except that 1nstead of the conpound of formula (1).
ere was used the 1,3, 4-thiadiazol e of Conparison Test A 46 Conparison

" E OdmpamonTedr e of Exanple 5 was used except that instead of the

“ashl'ess EPedvd@dee bf. ExBi0pI©b wpswsed exvepidimt wo dadifivedvaSeiibleyedr ocedure of Exanple 5 7
-y@s-used except that instead of the conpound of formula (1) there was used - :-
~di-ff@rent ‘commercially available g Eﬁ I al kyl dithiophosphates (1) and (2).
55 ....Conparison Tests C 10 G ar xanples according tg the present.

-;-_%i:»-'nv-eﬂt'-i ony:-becaude no conpourjd of {t he i&.&Mﬁ o¢ VVas| enpl oyed. They are .

“i'ickuded fonly fdr the purpode of | |dopp &% stt:?_?rp dur-ball
s a %gﬁ PPerp kbt ebh det efgi nati pns wr el gi Vegeing Tablle 2. 7 - f
. %1 Corrparl 'SoN 'le%i) L _Thao nrocadudto nf qrsbl.elﬁ néass Used

lat no additive was |enpl Y ogl- .'i,Eoy,h)lbal legt ept Copper strijp 10

Rilocuet e St A= rating
Comp SN 150 - [lewo] | 3 thaar s |k2p casfar (n3g kg Conp
Test € | 40 1130 | 1bo cat 3A Test C Cdnp
= =i 56 K5 170 2PD~Test D
“(t hi adi az{Seap 20| Comptest A | 0.1dosfeli dab? 170 01 ) 1. 70
;"160 S Test D JAt‘liégQiqqolc) hi adii azol] e s
b - |Comp | commerical } o0.1] 70| 1.70 160 3A
Tast E | thiadiazole :
- 5. Example 2 0.1} 60 1.68 160 cat 3A
6 Example & 0.1 ] so 1.55 160 2c
| comp 2z (1) 0.1 | 40| 1.50 130 cat 3A (1%)
Test F . _
~{Comp | zore (2) | 0.1} ss 1.90 150 cat 3A (1%)
Test G

~With reference to the Table:-

cat - indicates catastrophic wear at this load

Copper strip ratings

.- 1A - 1B - Slight tarnish
""" 2A - 2E - Moderate tarnish
" 3A - 3B - Dark tarnish
_ 4A - 4C - Corrosion
" 45 The results shown in Table 2 demonstrate that compounds according to the invention are superior to
‘the commercial ZDTPs tested and are comparable with their thiadiazole analogues in terms of EP/AW and
corvosion properties at the concentrations used.

. Claims
s0 :
1. Compounds suitable for use as exireme pressure (EP)/anti-wear (AW) agenis in lubricating oil
" compositions, which compounds have the formula:-

«8§-X-8-8-R ())
- .
~ wherein
R is either R-S- or hydrogen,
R .is independently either hydrocarbyl! or substituted hydrocarbyl, and

npound of formila (1) there was used a commercially available thiadlazole



5 Exanpl e 2 0.1
6 Exanple 4 - 0.1 50 . 1.55 60
Conp- - ZDTP (1) 40 1.50 130 cat

(199 Test F'30 Conp ZDEBdé’émsomO 1 | Mmmummu ﬂ Cat
3A (1% Test GWth reference to the Table: - cat - phi c
wear at ‘this |oad Copper strip ratings 1A - 1B - Sllght far'n|§'n 2A * 2E -
ModeCamparsay Tass® 3A - 3B - Dark tarnish 4A - 4C - Corrosion 45 The
results shown in Table 2 denmpnstrate that conpounds according to the
mventf'?ﬁ‘ﬂ%ﬁ@"@.ﬂi@ﬁweﬁuastqﬁed eomitaticdddifeTRs employedd and are conparabl e
with their thiadiazole anal ogues in ternis of EP/ AW and corrosion
pr"bpertles at the concentration . Caims 50 1. Conpounds suitable for
use as, 2 = g oil

conpos [prr]-S XSS (1) 55
- wher ei s doBgerareept Ily either -
hygr oc fudp1@ P 0 2@¢i4g60 Bl Conparison.
- Test C} The prpcedure of : [ hab B addi-gl ve was -
enpl oyed. 5 Fpur-ball test ap i Tp| e Prjoduct
Concn pre ) | ert=t ot n/()
[err]/ 3Cdmpur sfkg SMCh$O ( - 40kjg .30 120 cat 3A
16 Test C
Comp Comp Tast A | 0.1 | 60 | 1.57 170 2D
Test D |(thiadiazole)
20 Comp commarical 0.1 ] 70 | 1.70 160 3A
' Tast £ | thiadiazole :
5 | Example 2 0.1 ] &0 1.68 1160 cat 3A
25 -] Example & 0.1 50 1.55 1580 2C
"{Comp ZDTP (1) lo.1 | 40 1.50 .[130 cat] -3A (1%)
Tast F . :
30 Comp ZDdT? (2) 0.1} 55 1.90 150 cat 3A (1%)
Test G '

With reference to the Table:-

% cat - indicates catastrophic wear at this load

Copper strip ratings

1A - 1B - Slight tarnish
2A - 2E - Moderate tarnish
3A - 3B - Dark tarnish
4A - 4C - Corrosion .

45 The results shown in Table 2 demonstrate that compounds ac~ording to the inverion xe superior to
the commercial ZDTPs tested and are comparable with their thiadiazole analcgues in termy of EP.AW and
corrosion properties at the concentrations used.

Claims .
s0

1. Compounds suitable for use as extreme pressure (EP)anti-wear (AW) agents in lubricating oil
composttions, which compounds have the formula:-

_ -8-X-8-8-R (i
85 :
wherein )
R! is sither R-S- or hydrogen;
R is independently either hydrocarbyl or substituted hydrocarbyi, and

60 . 1.68 160 cat 3A 25”"'



SN 150 - 40

1% S o P ;;:Tér?; Hﬂ?lj”ﬂlﬂlllﬂflllllﬁﬂl

T

~1.70 160 3A Test H th| adi azol e 5 Exarrp e"2 *

0. 60' - 1.68 - 160 cat 3A 25 6 Exanpl e 4

C0.T ‘50 X  lcdodprises a hetetbGyglic ring having six atonis(Gf @hictpiwo are nitrogefilaidms( 1) 0

E .40 - 1.50 . 130 cat . 3A (1% Test F 30 Conp

----- ~ZBTP-(-2)2" Compounds abcordings§ claim 1 havipd the formulg50 cat 3A (1% Test G Wth~ -
“Feference to the Table:- cat - indicates cat astrophic wear at this load

. Coppeff strifp$=81Rg8-F0RA - 1B - Slight tarnish 2A - 2E - Moderate tarnish,

3K~ 3B - Dark tarnish 4A - 4C - Corrosi on 45 The results shown in

vTabI e 2 ﬂeﬁﬁ'ﬁ%ﬁ“ﬂ%&aéc‘t’ﬂ%&m@tﬂ}?bﬂﬂﬁds“&'E'E‘ozr‘ﬂl"ﬁg”et‘?}’”?‘?‘f@"ﬁ haviag e Mg superl' of
-t0-~the -conmercial ZDTPs tested and are conparable with their thiadiazole ' =

';;,'_anal 0% es.in terns of EP AW and
wused.."Cl.ains 50 1. Conpounds sui
“(EP)/anti-wear (AW BRgests §m |
have the fornmula:- [err] - S -
““ei'theif R°S- or hydrogen, R i's

OI’I’%I on pr opertl es at the concentrations
a5| for use as extrene pressure

S- R (I) 55 wherein [err] i's

pendently either hydrocarbyl or

-:”_bstyguted hydrocarbyl, and 8 EP 0 294 060 B1 X conprises a
heterocycllc ring haV|ng six atoms of which two are nitrogen atons.

el - 4. Compounds according to either claim 1 or claim 2 which are pyrimidines having the formula: '

S-8-~-R

(II1)
S-S -R

. Compounds according to either claim 1 or claim 2 which are pyrazines having the formula:-

O / N\- s-5-R ()

45 6. Compounds according to either claim 1 or claim 2 wherein the group X is a fused ring heterocyclic
group.

7. Compounds according to claim 6 wherein the compound is either a phthalazine or a quinoxaline.

60

65
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2 .Corrpounds accord| ng to claim1 havi ng -the formula: 5 RSSXSSR 3.
:_Corrpounds according to either claim11 or claim?2 which are pyridazines

having the fornula:- [ERR] 15 @W accordi ng or’
‘claim2 which are pyrinidines #gw ng t erﬂfsor mul a: w'lm"nﬂmmmm
“according to either claim1 or claim2 which are pyra2| *ne§ hhavithg st he

“for nul &: -Cofnpduinlis atbording 1o@RIN06I bictss fxermilar di Nng to either claim1l or claim2
wherein the group X is a fused ring heterocyclic group. 7. Conpounds
~“according to claim6 wherein the conpound is either a phthalazine or a
Tgui.noxal'i ne. 50 65 9 EP 0 294806@ BIR8. Conpounds according to claim6
~of-the forrmula: [ERR] 9. Conmpoungls according to any one of the precedi ng
“claims wherein the groups R are @l kyl groups containing sufficient carbon . '
.at.onms to inmpart oil-solubility. J0. Conmpounds according to claim9 wherein:
~“the groups R are al kyl ontNiNi ng at | east 4 caggpn atons. 11. A
..process for. the produg

R s theisteps of: (A) reacting a thiol of the
“Fornula RSH (VI) wher

_and. hydrogen peroxi de i gueousyal coholic nedia in the presence of a

sal. 4s.0f formula (M1) with a confourfd~oR the formula: HS-X-SH (VIII) 40
. wherein X is the same as in the fornula (I) in aqueous al coholic nedia
}'__-_'__‘_“under ba5| c conditions to produce the corrpound of formula (1), and (C)

' E r| cat icorgainngl sutficiam oarbdni atomsio it sil-suubitity] ubri cating oi | base stock and an

| mproving -
10. Compounds according o claim 9 wherein the groups R are alkyl groups containing at least 4 carbon’

_ atoms.

11 A process for the production of compounds of formula (l) as claumed in claims 1 to 10 which process
T compnses the steps of:
(A) reacting a thiol of the formula RSH (Vi) wherein R is the same as in the formula (I) with thiourea
and hydrogen peroxide in aqueous alcoholic media in the presence of a salt-forming acid to produce
. a salt of the formula: .

NH

1 4

Rl -s-5- c\ . acid (VII)
Niip

-~ (B) reacting the salt of formula (Vi) with a compound of the formula:

HS -X-8SH (Vvil)

| 0 wherein X is the same as in the formula (l) in agueous alcoholic media under basic conditions to
: produce the compound of formula (I}, and
(C) recovering the compound of formula (f) produced in step (B).

12. A finished lubricating oil composition comprising a lubricating oil base stock and an EP/AW-improving
45 amount of & compound as claimed in claims 1 to 10.

13. A 'lubricating oil additive concentrate for use in the finished lubricating oil composition of claim 12 which
comprises a lubricating oil base stock and sufficient of a compound as claimed in claims 1 to 10 to give
" a concentration of from 0.1 to 10% w/w in the finished lubricating oil composition.
50
Patentanspriiche

1. Verbindungen, gesignet zur Verwendung als Extremdruck/AntiverschieiBmittel [(EP)/(AW)-Mittel] in
SchmierBlzusammensetzungen, wobsi die Verbindungen die Formel:

R1:S-X-S-8-R ()

autweisen, worin R' entweder R-S- oder Wasserstoff bedeutst,

10

conmpoynds of formula (1) as clainmed in clai ns ...
ahe as in the fornmula (1) with thiourea

""f*.s‘alt formng acid to produce a salt of the fornula: [ERR] (B) reacting the




A% ampunt of a conpound as clained in.clains 1 to -10.‘ng
tiol1" "additive econcentrate for use in the finished lubric muﬂ“!l u\mm“\
-eonmposi tion of claim 12 which corgyd',%ﬁ,@ épbri cating oﬂl“ S
“sufficient ‘of a compound as clained in clains 1 to 10 to gi Ve & :
~concentration of fromO0.1 to 10%ww in the finished |ubricating oil

~eonposi tion. B@ndBalrgiyl dhEhdde eetwdder MeHdhivaslorsior der Gekaiitgioresh mmenwdssamndiurng
~alt sBExtrendteliokd Ant i verschl eiBmttel [(EP)/(AW-Mftel] in

=Schmi er.dl zus aXweersheterasnciechen Riod ait 6 diosewembaBindebeifedeveli Yickspifaehe sikb Rl -'S - X -
eGSR+ (1) aufwei sen, worin.Rl entweder R-S- oder Wasserstoff bedeutet; - -
=10, . BEP2.0Mabindg@empach Angprugh i deriFomel: g ( ! R unabhdngig. ..

- vonei nander_ ent weder Kohl enwasser st of f odor substituierten
“Kohl envasséts¥oftXdS§rS-Rstellt und X oenen heterocyclischen Ring nit 6

‘Atonen upfaSt, wobel 2 davqn Stickstoffat sind. 6 Ver bi ndungen nach' *
et o1 VABIRORaach ongn e Apeeelel | 80es B B AR e SN e o der
“ArigprUthe 1 oder 2, ngmich Pyridazine der Fornmel: '10 - ~ ~ ~ ~
‘RS S N — n (=17 ...

P T : ~~~R- S .S
LSes-cR(1) 15 2 4R Vet b ﬁd’(m&en na}x el B8em%ler RAnspr Uche smqor 2,

0 Ne~ 5 ~ ~~~~m -

“hantigh Pyrimdine der Formel: ) -20NS S- R*
CTL1V) 40 -
=V -fts- . S - S - R45 6. Verbindungen nach ei nem der

~AnsprUche 1 oder 2, wobei die Guppe X eine konrensierte heterocycli-
L 4. Verbindungen nach einem der Anspriiche 1 oder 2, ndmlich Pyrimidine der Formel:

$-5-R
2 N
) (III)
\ /~S -5 ~-R
N

5. Verbindungen nach einem der Anspriiche 1 oder 2, nimlich Pyrazine der Formel:

(IV)

6. Verbindungen nach einem der Anspriiche 1 oder 2, wobei die Gruppe X eine kondensierte heterocycli-
sche Ringgruppe ist.

50

7. Verbindungen nach Anspruch 8, wobei die Verbindung entweder Phthalazin oder Chinoxalin ist.

55
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_.b-|- ndI ung entweder Phthal azin oder Chinoxalin ist. . 36 ~ ~ ~ ~

SOt et H 11 100 % AR gen nach Anspr EPJM Hfdllﬂlllﬂmlilllllll
-1 11711111 H H| 11 1111 & Ver bi ndungen nach Anspruc

der-Formel: S- S- R1-5- 9. Verbl ndungen nach el nemm der vorangehe deh *
'_.'-A '_sprLB;helerbim\b\gen Grcke Adsptupip@ miiRtichldieydegFampglen it ausr ei chend
~Kehl enst of f at omen zur Verl ei hung von 0118slichkeit sind. - - ~10.
fer blndungen. nach Anspruch 9, wog ingdl G uppen R Al kyl gruppen mit

dest.ens -4..Kohl enstoffato- * . ~~men sind. .11. Verfahren zur ..
THer'$t'el't ung- von Ver bi rndungen deL Formel (1) gerrdg Anspruch 1 bis 10, vvobe|
“das. 26 . Verfahren die Schrittp unfaSt: (A) Unsetzen eines Thiols der.
.,jt::.Fo-r_ mel ASH (VI), worin BagemAS mel (1) ist, mt TR'RI%ehar nstof f und -
S \Msser's idi f g al KdNol i schem Medi um | genwart el ner
stell ull]g el nes Saizes der Fornel: 30. R1S- '€

'?": eﬁ S A Y/ ) S u (B)
““Unset zen des Sai zes BB AN nit eI ner Ver bi ndung der Fornel :
@ XS - 0 S - - Vi) worrrh X gemA8 Formal (1) ist, in w-sserig-

naed k~0ho| I schom Medi um unter basi s¢ E B%_dl ngungen zu ei ner Verbi ndung der
chritt (B) hergestellten Verbindung der

4s 12. Fertlge Schm er~5| zusamenset zuri g, unfassend ein

-Ver bi nglu verbidungerBnakh SqinehiC He? n'votangshenddr) AnshBichis; wobet rdid Gtbglipeini R Kikpig@ppenahit zur

. Ver Wendulagsrelcrhenteltohﬁmmffagmelhm Verlsthangsvan ﬁwwmkamg nach Anspruch 12,
ryeeissend sin Schm er grundcwgem sch und G ine ausr Al chende Menge el ner

. -er.' --O Wl Yagindungen - gck @nspruch Anegrin-dih€mpoents} Alkvigurpgy mit miasiontens ZKahlenstefigie- von |
0,1 b| s l'Gn%‘QEevm [ Gew. in der Fertigschrnier6lzusarn- nensetzung. Reim

11 Verfahren zur Herstellung von Verbmdungen der Formel (f) gem&8 Anspruch 1 bis 10, wobei das
- Verfahren die Schritte umfaBi:
(A) Umsstzen sines Thiols der Formel RSH (VI), worin R gem#8 Formel (1) ist, mit Thioharnstoff und
__ Wasserstoffperoxid in wiésserig alkoholischem Medium in Gegenwart einer salzbildenden Siure
unter Herstellung eines Salzes der Formel:

NH
| 4
Rl - 8§ -5- C\ + S&ure (VII)

NHy

~ (B) Umsetzen des Salzes der Formel (VI) mit einer Verbindung der Formel:
HS-X-SH  (Vill)
worin X gem&B Formel (1) ist, in wésserig alkoholischem Medium unter basischen Bedingungen
2u einer Verbindung der Formel () und

{C) Gewinnen der in Schritt {(B) hergesteliten Verbindung der Farmel (l).

" 45 12. Fertige Schmierizusammensetzung, umfassend ein Schmiergrund§lgemisch und eing EP/AW-verbes-
sernde Menge einer Verbindung geméB Anspriichen 1 bis 10.

13. SchmierSladditivkonzentrat zur Verwendung in der Fertigschmierdizusammensetzung nach Anspruch

12, umfassend ein Schmiergrundéigemisch und eine ausrsichende Menge einer Ver-bindung geméan

50 Anspriichen 1 bis 10 flir eine Konzentration von 0,1 bis 10 % Gew./Gew. in der Fertigschmierélzusam-
~ mensetzung.
"... .. Revendications

1. Composés aptes 2 éfre utilisés comme agents anti-usure (AW) sous pressions extrémes (EP) dans des
- compositions d'huiles lubrifiantes, composés dont fa formuie est :

-8-X-8-8-R ()

12

he Rk nggr uppe i st. 50 * ~~7. Ver bi ndl ungen nach Ansﬁfll’-llilh_ﬁ.‘V\M0“\e

_.\-.Sc'hm ergruncn | geni sch und eine, EP' AWverbes- se-9 de Menge einer

e e



1 Corrposv s aptesz H GQre utinl gss comre agents anti-usure (AW 'sous:
"pr essions extrlmes (EP) dans des conpositions d' huiles Iubrlflant es,

e O T Ter 050 Gk e etBt () i R ST lfﬁlllﬁflll [ ||||

. P-hydrogbne, R est i ndependanment, soit un hydrocarbyle, solt Unt

“hydrocarbyl e substitud, et X conprend un noyau h~ tdrocyql i que conprenant = -
at.ones’ daiaes lerelle R eatsoli BS- soibfudroginazot e, 2. Conposes selon |a : '

ndl’ cati orﬁ ast indépendammppty Seii jlup hydeqcarbyle, soit un hydrocarbyle substitué, et

"Rl - .S - Xcomprengun noyau hétérocyglique qqmprenant.smatpmes dont@gwﬁgg@gs glamesd'azgte.

'I'?Teve*nal catl on 1,ou |la revendication 2 sont des pyridazi nes dont Ia

_ s fPomposés selon I Ia L revepydiggtion 1 dont la formue est .S SR A
C% §§ §§ gn la revendication 1 ou la revendication 2 qul sont
"'yrumﬁ aMformule est: 2058 - S - RIII) ..... 1.--..

@E&Q&aés {. %W?Jeﬂd.éﬁﬁé’nef"&} th %g@d%gno} 29bt sbi d&seyy?Qéllnlaé:@oH 8 anﬁm&lb‘ét S0 ”t

e des pyrazn nes ormul’e-est: 25 .3 .7 UL
V) 46 . 6. Conposes selon |la reyendl {cation 1 ou |la revendlication 2 dlans =
equel- | e groui pe, X est un groupe NG{~rocyclique A groupe cyclique .
ondens6. 7. Conpos6® <@ ers |-a cat’isor 8 <dlrans | eqti{@ | e conpos6 _
st, .#oit une phthal azi ne, soit I noxal i ne. 50 13 ; Conposd sel on
_'evendl cation 6 dont |a formnul t: 5

o (V) 1.5 des groupes al kyI e contenant un nonbre suffi sant
at'orres de car bone pour communi quor un solubitltiS dans |'huile. 10. -
Conposddt s Bpropesésiseloe laaendndicationoinouda hagndication @ guilsont desspyjmidinpedonRa domuyle dits
\oﬂp@s al kyl e contenant au

b GE R s-5-1

e A e ———

(III) R

o 5 Composés selon la revendication 1 ou fa revendication 2 qui sont des pyrazines dont la formuie est :

/ e

n—s-s-)\"

6. Composés selon la revendication 1 ou la revendication 2 dans lequel le groupe X est un groupe
hétérocyclique & groupe cyclique condenss.

7. Composés selon la revendication 6 dans lequel le composé est, soit une phthalazine, soit une

guinoxaline.
" B0
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4 atOrms do carbone. 11. Pro sed6 do. production de oonpose de fornule L
:»solon les.revendications 1 Ate 10, proc6d6 qui conprend les cta -
nsistent It -:: -. . (A) fal rem g4t hi ol de formul'e RSH(VI) dans

%I e ﬁ

I.aquel I'e ReSt le rrBrre gue dans (I') avoc; deo mlmm H“‘
i-'?d 1 eau oxygl nes dans dos mlieux al cooliques aquoux on

acrde fmrrcamt:osélsel& la 8dvéridicekion Braostud fomnutsiast :se do f or nul es R3-

] (vit) - 3-30 -* (A) faire rdagir le tel deforrmle(VII)
Coun: conposs de formuleq as 4 HS-X-SH  (Vill) oae X est ato nume e
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© 77 " 10. Composés selon la revendication 9 dans lesquels les groupes R sont des groupes alkyle contenant au
moins 4 atomes de carbone.

_11. Procédé de production de composés de formule (l) selon les revendications 1 & 10, procédé qui
-comprend les étapes consistant 3 : :
(A) faire réagir un thiol de formule RSH (V1) dans laquelle R est e méme que dans la formule (i) -
avec de la thio-urée et de l'eau oxygénée dans des milieux alcooliques aqueux en présence d'un
ac1de formant un sel afin de produire un sel de formule :

H
Rl -~ § ~8g - c/ . acide (VII)

NH,

" (B) taire réagir le sel de formule (Vi) avec un composé de formule :
"H8-X-8H (Vi)
ol X est le mémse que dans la formule (l), dans des milieux alcooliques aqueux dans des

conditions basigues pour produire le composé de formule (i}, et
{C) récupérer le composé de formule (I} produit & I'Stape (B).

12 Une composition finie d'huile lubrifiante comprenant une huile lubrifiante comme matiére de base et
une quantité de composé selon I'une des revendications 1 & 10 qui améliore les caractéristiques anti-
usure sous extrémes pressions.

. 45 13. Un concentrd d'additif pour huile lubrifiante anti-usure 3 utiliser dans une composition d'huile lubrifiante
finie selon la revendication 12 qui comprend une huile lubrifiante comme matiére dz base et une
quantité suffisante de composé selon i'une des revendications 1 & 10 pour donner une concentration
comprise entre 0,1 et 10 % en poids dans la composition de I'huile lubrifiante finie.
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