
EP 0 294 060 B1 Description The present invention relates to novel
compounds suitable for use as anti-wear/anti-corrosion additives in
lubricating oil compositions, to a method for their preparation and to
lubricating oil compositions 5  containing the aforesaid additives. The
severe demands placed upon lubricating oils by modern internal combustion
engines necessitate incorporation into the lubricating oil of additives of
various types, for example viscosity index improvers, dispersants,
detergents, anti-oxidants, anti-wear (A.W.) agents, extreme pressure (E.P.)
agents, and the like. Generally, each additive agent is employed to impart
a particular characteristic to the base oil so as to 10 afford a finished
lubricating oil composition which is oxidation resistant, stable and
non-corrosive to bearing metals, and which effectively reduces varnish and
sludge forming tendencies and minimises frictional and corrosive wear. The
use of zinc dialkyl dithiophosphates (ZDTPs) as additives in lubricating
oils for the purpose of improving the wear and corrosion characteristics of
the oil has long been known from, for example GB 15  Patents Nos. 957,017:
1,358,478 and 1,565,961. Despite the fact that ZDTPs have been very
effective and very successful in a number of engine lubricating oils, it is
presently considered desirable to reduce the phosphorus content of the
finished lubricating oil by the provision of alternative additives for the
purpose of reducing environmental pollution. One class of compound proposed
for this purpose are the hydrocarbon polysulphide derivatives of 2,5- 20
dimercapto-1,3,4-thiadiazole having the general formula:- [ERR] wherein R
and [err] are the same or different hydrocarbon radicals, x and y are
numbers 0 to about 8, the 30  sum of x and y is at least one, and
preferably 2 to about 16. Such compounds are described in US Patents Nos.
2,719,125; 2,719,126 and 3,663,561. One of these compounds of formula:
[ERR] 40  has achieved some commercial importance. From DT-A-2814458 are
also known lubricant compositions containing a 1,24-triazole derivative of
the formula:- [ERR] 50 wherein x = 1 - 25, R. [err] and [err] are H,
optionally substituted 1-20C alkyl, 2-12C alkenyl or alkynyl, optionally
substituted 3- 65  12C cycloalkyl, optionally substituted 6-10C aryl,
optionally substituted 8-12C aralkenyl or aralkynyl, optionally
substituted7-20C aralkyl, optionally substituted 3-10 membered
heterocyclyl, 2-12C alkylene, 5- 12C cycloalkylene or 6-10C arylene, or R
can be [err], or [err] can be a heterocyclylthio group or an optionally
substituted ammonium cation; when [err] =  H, R or [err] can also be an
organic group linking 2 2 



EP 0 294,060 B1 triazole residues of formula (I) with [err] in the
4-position. We have now found a class of novel compounds useful for the
aforesaid purpose. Accordingly, the present invention provides compounds
suitable for use as EP/AW agents in lubricating oil compositions which
compounds have the formula:- [err] -S-X-S-S-R   (I) wherein [err]   is
either R-S- or hydrogen, 10    R    is independently either hydrocarbyl or
substituted hydrocarbyl, and X    comprises a heterocyclic ring having six
atoms of which two are nitrogen atoms. Preferred compounds of formula (I)
are those in which [err] is the group R-S-, i.e. compounds of the formula:-
15  R-S-S-X-S-S-R A preferred class of compounds conforming with the
formula (I) are pyridazines having the formula:- [ERR] 25 Another preferred
class of compounds conforming with the formula (I) are pyrimidines having
the formula: [ERR] Yet another preferred class of compounds confirming with
the formula (I) are pyrazines having the 40   formula:- 45 50
N Alternatively, the group X may be a fused ring heterocyclic group, for
example a phthalazine or quinoxaline, typically a compound of the formula:
3    EP 0 294 060 B1 N                          (V) [ERR] 15  Furthermore,
the ring(s) may be substituted. The groups R in the formula (I) to (IV) are
independently either hydrocarbyl or substituted hydrocarbyl groups.
Suitable hydrocarbyl groups include alkyl and alkaryl groups and
particularly alkyl groups contain- ing sufficient carbon atoms to impart
oil solubility, for example at least 4 carbon atoms, typically n-octyl or
n-dodecyl groups. Suitable substituents in the substituted hydrocarbyl
groups include hydroxy, alkoxy, acid, 



20     amido, amino and ester groups. The present invention also provides a
process  for the production of compounds having the formula(I) which
process comprises 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 25        the formula: [ERR] (B) reacting the salt of
formula (VII) with a compound of the formula: 35    HS-X-SH   (VIII)
wherein X is the same as in the formula (I) in aqueous alcoholic media
under basic conditions to produce the compound of formula (I), and (C)
recovering the compound of formula (I) 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 [err] to [err] alkanol, for example methanol or
ethanol. The acid may suitably be any acid which forms an acid salt, and
may be either 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 or
elevated 45   temperature, preferably at a temperature in the range 0 to
[err]. In step (B) of the process there is employed an alcohol, which may
be the same or 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 or 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 50   the range from
[err] to the reflux temperature of the alcohol. In order to form the
compound of formula (I) wherein [err] is R-S- it will be generally
necessary to use about 2 moles of the salt of formula VII, whereas to form
the compound of formula (I) wherein [err] = H only one mole will generally
be required. In step (C) the compound of formula (I) is recovered. This may
be accomplished in conventional manner. 55     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
(I). The lubricating oil base stock may be any oil of lubricating
viscosity, which may be a mineral oil or a synthetic lubricating oil.
Suitable mineral oils include both solvent extracted or solvent refined
oils obtained 4    EP 0 294 060 B1 in accordance with conventional methods
of treating lubricating oils. The base oil may be derived from paraffinic,
naphthenic, asphaltic or mixed base crudes. Alternatively, the base oil may
be a synthetic oil, or a 



mixture thereof with mineral oil. The lubricating oil composition may
suitably contain from 0.01 to 10, preferably from 0.1 to 1% w/w of 5  the
compound of formula (I), the remainder of the composition being comprised
of the lubricating oil base stock. In addition, the lubricating oil
composition may contain conventional additives, for example dispersants,
detergents, VI improvers, anti-oxidants, pour-point depressants, or the
like. Lubricating oil additives are generally manufactured and marketed in
the form of a concentrate for 10 subsequent blending into finished
lubricating oils. In another embodiment of the invention there is provided
a lubricating oil additive concentrate for use in the  production of
finished lubricating oils which comprises a lubricating oil base stock and
sufficient of a compound of formula (I) to give a concentration of from
0.01 to 10, preferably from 0.1 to 1%, w/w in the finished lubricating oil
composition. 15     Suitably the concentration of the compound of formula
(I) in the concentrate composition may be from 2 to 20, typically about 10,
times its concentration in the finished lubricating oil composition. The
lubricating oil base stock may be any of the aforedescribed lubricating
oils, but is preferably a solvent neutral oil. As an alternative to
incorporating conventional additives directly in the finished lubricating
oil, some or all of the additives may be incorporated into the concentrate
composition. 20    The invention will now be further illustrated by
referenced to the following examples. PREPARATION OF COMPOUNDS OF THE
FORMULA (I) Preparation of pyrimidine-2,4-dithiol [formula (VII)] for use
in step (B) of the process 25 A suspension of 2-thiouracil (32.0 g, 0.25
mole) in pyridine (150 ml) was stirred at room temperature and treated
portionwise with phosphorus pentasulphide (21.25g) over 40 minutes. The
reaction mixture was then refluxed for 45 minutes giving a homogeneous
solution which was then cooled and treated with iced water (250 ml) and the
resultant mixture stirred at 80 - 90 C for 2 hours during which time
hydrogen sulphide was evolved and a solid formed. The mixture was cooled
and acidified with conc. hydrochloric acid and filtered. The solid was
washed thoroughly with water and dried giving the dithiol as a yellow
powder (28.6 g; 79%). The product was analysed for sulphur content with the
following results: Analysis Sulphur:   Found 44.0% Calculated 44.47%
Preparation of Phthalazine - 1,4-dithiol [Formula (VII)] for Use in Step
(B) of the Process 40. A stirred suspension of phthalhydrazide (40.5 g,
0.25 mole) in pyridine (150 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 [err] during the
addition. The mixture was then refluxed and stirred for 20 hours. It was
then cooled to [err], treated with iced-water (250 ml) and stirred at 80-90
C for 2 hours. The 45   mixture was cooled, acidified (concentrated
hydrochloric acid) and filtered. The solid was washed thor- 



oughly with water and dried giving the product as a yellow solid (45.2 g
93%). Example 1 50  Step (A) - Preparation of S-n-octylthioisothiourea
hydrochloride [formula (VI)] 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, n-octanethiol (32.27 g, 0.221 mole), thiourea (20.1 g,
0.264 mole), concentrated hydrochloric acid (35 ml), 55  water (35 ml) and
ethanol (500 ml) maintained at 0-10  C. After the addition was complete the
reaction mixture 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 ml) and allowed to stand
overnight at 0 * C. Filtration gave white crystals 5    EP 0 294 060 B1 of
the product (46.3 g; 82%), melting point = 77-[err]. Steps (B) and (C) -
Preparation and recovery of 2,4-bis(n-octyldithio) pyrimidine [formula
(111)] A solution of sodium bicarbonate (4.30 g; 0.05 mole) in water (60
ml) was added dropwise to a stirred suspension of pyrimidine -2,4-dithiol
prepared as above (2.16 g, 0.015 mole) and S-n-octylthioisothiourea
hydrochloride obtained in step (A) (7.695 g, 0.03 mole) in methanol (70 ml)
at 60-[err] over 30 minutes. The mixture was stirred at room temperature
for a further hour and then extracted into naphtha (3 x 50 ml). The organic
extracts were washed with water, dried using anhydrous MgSO4 and evaporated
yielding the 10  product as an orange oil (5.54 g; 85%). Examples 2 and 3
The following compounds of the formula (I) were prepared by the procedure
described in Example 1 15 except that a pyridazine dithiol prepared in a
similar manner to the pyrimidine dithiol was used in place of the
pyrimidine dithiol:- - Example 2 - with reference to formula (II), R =
n-octyl. Example 3 - with reference to formula (II), R = n-dodecyl. 20
Example 4 Step (A) - Preparation of S-n-octylthioisothiourea Hydrochloride
[formula (VI) for Use in Step (B) of the Process 25  . The procedure of
Example 1 was repeated. Steps (B) and (C) - Preparation and Recovery of
1,4-bis (n-octyldithio)phthalazine [formula V)] A solution of sodium
bicarbonate (4.30 g, 0.05 mole) in water (60 ml) was added dropwise to a
stirred 30 suspension of the phthalazine-1,4-diol prepared as above (2.91
g, 0.015 mole) and S-n-octylthioisothiourea obtained in step (A) (7.695 g,
0.03 mole) in methanol (70 ml) at 60-[err] over 30 minutes. The mixture was
stirred at room temperature for a further hour, then filtered giving a
yellow solid, which was washed with 



water and dried giving the product as yellow crystals (6.56 g, 91 %). 35
Comparison Tests A and B 2,5-dithioalkyl,1,3,4-thiadiazoles of the formula
(A) in which R = [err] = n-octyl and x = y    1 (Comparison Test A) and in
which R = [err] = n-dodecyl (Comparison Test B) 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 40 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 (I)) and the melting points
(where applicable) of the products of Examples 1 - 4 and Comparison Tests A
and B are given in Table 1. 45 50    EP 0294,060 B1 Table 1 5
Example  X (Heterocycle)                   R          M Pt [err] 1
pyrimidine          n-octyl      oil 2          pyridazine         n-octyl
58-61 10                          3          pyridazine        n-dodecyl
81-84 4          phthalazine        n-octyl    61-64 Comp
1,3,4-thiadiazole    n-octyl         oil Test A Comp      1,3,4-thiadiazole
n-dodecyl   31-34 15                    Test B 20  PRODUCT TESTING Example
5 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 [err] after 3 hours
in conventional manner. 30 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. 35     The results are
given in Table 2. Comparison Test C The procedure of Example 5 was used
except that no additive was employed. 40 Comparison Test D The procedure of
Example 5 was employed except that instead of the compound of formula (1)
there was used the 1,3,4-thiadiazole of Comparison Test A. 46 Comparison
Test E The procedure of Example 5 was used except that instead of the
compound of formula (I) there was used a commercially available thiadlazole
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).
55     Comparison Tests C to G are not examples according to the present
invention because no compound of the formula (I) 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. 7
EP 0 294 060 B1 Comparison Test C The procedure of Example 5 was used
except that no additive was employed. 5 Four-ball test Copper strip 10
Example       Product    Concn           ISL             WL          rating
(%)                             [err]/3 hours kg   scar (mm)       kg Comp
SN 150      -     40      1.30      120 cat           3A Test C Comp
Comp Test A    0.1    60        1.57         170            2D Test D
(thiadiazole) 20    Comp        commerical         0.1    70      1.70
160            3A Test H    thiadiazole 



5       Example 2       0.1    60      1.68       160 cat          3A 25
6        Example 4        0.1   50       1.55       160              2C
Comp        ZDTP (1)         0.1    40      1.50      130 cat         3A
(1%) Test F 30  Comp       ZDTP (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 according to the
invention are superior to the commercial ZDTPs tested and are comparable
with their thiadiazole analogues in ternis of EP/AW and corrosion
properties at the concentrations used. Claims 50 1. Compounds suitable for
use as extreme pressure (EP)/anti-wear (AW) agents in lubricating oil
compositions, which compounds have the formula:- [err]-S-X-S-S-R    (I) 55
wherein [err]   is either R-S- or hydrogen, R    is independently either
hydrocarbyl or substituted hydrocarbyl, and 8    EP 0 294 060 B1 Comparison
Test C The procedure of Example 5 was used except that no additive was
employed. 5 Four-ball test Copper strip 10     Example        Product
Concn          ISL            WL           rating (%)
[err]/3 hours kg  scar (mm)       kg 



Camp           SN 150     -     40      1.30      120 cat          3A Test
C Comp       Comp Test A   0.1    60         1.57        170           2D
Test D  (thiadiazole) 20      Comp       commerical       0.1    70
1.70        160           3A Test H    thiadiazole 5       Example 2
0.1   60       1.68      160 cat          3A 25          6       Example 4
0.1    50      1.55       160             2C Comp        ZDTP (1)        0
.1   40      1.50   . 130 cat        3A (1%) Test F 30      Comp
ZDTP (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 40 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 corrosion properties at the concentrations
used. Claims 50 1. Compounds suitable for use as extreme pressure
(EP)/anti-wear (AW) agents in lubricating oil compositions, which compounds
have the formula:- [err] - S - X- S - S - R   (I) 55 wherein [err]   is
either R-S- or hydrogen, R    is independently either hydrocarbyl or
substituted hydrocarbyl, and 8    EP 0 294 060 B1 X    comprises a
heterocyclic ring having six atoms of which two are nitrogen atoms. 



2. Compounds according to claim 1 having the formula: 5   R-S-S-X-S-S-R 3.
Compounds according to either claim 1 or claim 2 which are pyridazines
having the formula:- [ERR] 15 4. Compounds according to either claim 1 or
claim 2 which are pyrimidines having the formula: [ERR] 30 5. Compounds
according to either claim 1 or claim 2 which are pyrazines having the
formula:- [ERR] 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. 50 65 9    EP 0 294 060 B1 8. Compounds according to claim 6
of the formula: [ERR] 9. Compounds according to any one of the preceding
claims wherein the groups R are alkyl groups containing sufficient carbon
atoms to impart oil-solubility. 10. Compounds according to 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 (I) as claimed in claims
1 to 10 which process comprises 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: [ERR] (B) reacting the
salt of formula (VII) with a compound of the formula: HS-X-SH   (VIII) 40
wherein X is the same as in the formula (I) in aqueous alcoholic media
under basic conditions to produce the compound of formula (I), and (C)
recovering the compound of formula (I) produced in step (B). 12. A finished
lubricating oil composition comprising a lubricating oil base stock and an
EP/AW-improving 



45     amount of a 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 PatentansprUche 1. Verbindungen, geeignet zur Verwendung
als Extremdruck/AntiverschleiBmittel [(EP)/(AW)-Miftel] in
Schmierdlzusammensetzungen, wobei die Verbindungen die Formel: 55 RI -'S -X
- S- S-R   (1) aufweisen, worin RI entweder R-S- oder Wasserstoff bedeutet,
10    EP 0294,060 BillI*Il1Il l1IIll8(                       ! R unabhdngig
voneinander entweder Kohlenwasserstoff odor substituierten
Kohlenwasserstoff dar- - stellt und X oenen heterocyclischen Ring mit 6
Atomen umfaSt, wobel 2 davon Stickstoffatome sind. 6  2. Verbindungen nach
Anspruch.1 der Formel: R-S-S-X-S-S-R :3  Verbindungen nach elnem der
AnsprUche 1 oder 2, ngmlich Pyridazine der Formel: '10 - ~ ~     ~    ~
R S S                                                      (I--I7 ...... ..
.                                   N :            ~~~R - S     -S-
-S-S- R(I) 15 2   4. Verbindungen nach elnem der AnsprUche 1 odor 2,
namlich Pyrimidine der Formel: :     - -20 N S  S -   R *  30 N~~ s ~ ~~~~~
II  IV) 40
(V fts-                 S  -  S  -  R 45 6. Verbindungen nach einem der
AnsprUche 1 oder 2, wobei die Gruppe X eine konrensierte heterocycli- 



sche RInggruppe ist. 50 *     ~~7. Verbindlungen nach Anspruch 6, wobei die
Verbindlung entweder Phthalazin oder Chinoxalin ist. ...55... 36 ~ ~ ~   ~
~     ~    ~ ~ 1-    .;  . 0                     ~ ~~~~~EP O 294 000 B1 I
1 I !I1 II11111 Hll Hi 11 1111 & Verbindungen nach Anspruch 6, ndmlich die
der Formel: S - S - R 1-5- 9. Verblndungen nach elnemn der vorangehenden
AnsprUche, wobei die Gruppen R Alkyigruppen mit ausreichend
Kohlenstoffatomen zur Verleihung von 0118slichkeit sind. - -   ~10.
Verblndungen nach Anspruch 9, worin die Gruppen R Alkylgruppen mit
mindestens 4 Kohlenstoffato- *      ~~men sind. .11. Verfahren zur
Hersteltung von Verbirndungen der Formel (I) gemdg Anspruch 1 bis 10, wobei
das 26     Verfahren die Schritte umfaSt: (A) Umsetzen eines Thiols der
Formel ASH (VI), worin R gemAS Formnel (I) ist, mit Thiotharnstoff und
Wasserstoffperoxid in w~sserig alkoholischem Medium In Gegenwart elner
salzbildenden Saure unter Herstellung elnes Saizes der Formel: 30. R1S- C
S Nre                   (VII) ,              ....... . .~~~~~~~u (B)
Umsetzen des Saizes der Formel (VII) mit elner Verbindung der Formel:
HS-X-SH         S -   - Vi) wormn X gemA8 Formal (I) ist, in w~sserig
alkoholischom Medium unter basischen Bedingungen zu einer Verbindung der
Formal (I) und (C) Gewinnen der in Schritt (B) hergestellten Verbindung der
Formel (I). 4s 12. Fertige Schmier~5lzusammensetzurig, umfassend ein
Schmiergruncilgemisch und eine, EP'AW-verbes- se-9 de Menge einer
Verbindung gemr B AnsprUchen I bis 10. 13 SchmiernladditivKonzentrat zur
Verwendung in der Fertigschmierblzusarmensetzung nach Anspruch 12,
urnfassend sin Schmiergrundcwgemisch und G ine ausrAichende Menge elner
Ker-Oindung gemn B 50     Anspr~chen 1 bis 10 fOr emse Konzentration von
0,1 bis 10 % Gewi/Gew. in der Fertigschrnier6lzusarn- mensetzung. Reim
ndlcations 



-s -1. ComposV s aptesz  H  Otre utinlgss comme agents anti-usure (AW) sous
pressions extr1mes (EP) dans des compositions d'huiles lubriflantes,
compos6s dont la formul est: R--S-X-S-S-R   (I) 12    EP 10 294,060 B1
1111111 Il  lj IlIIsI 111111 dans laquelle R1 est soit R-Si, soft
P'hydrogbne, R est independamment, soit un hydrocarbyle, soit un
hydrocarbyle substitud, et X comprend un noyau h~tdrocyqlique comprenant
six atomes dont deux sont des atomes d'azote. 2. Composes selon la
revendication 1 dont la formule est:
.. .R/ -.S -   S -.X  -   S - S  - R.-;? ~-^ i   . Composes selon la
revendication 1 ou la revendication 2 qui sont des pyridazines dont la
formule est .~~~~~~~~~~ u R;-                            -S-S-R
( I I ) 4. Compos6s selon la revendication 1 ou la revendication 2 qul sont
des pyrimidines dont la formule est: 20 58  -  S  - RIII) .....1.--........
..30 5. Compos~s selon la revendlication 1 ou la revendlication 2 qui sont
des pyrazines dont la formule est: 25 .3   .    ......   ...  . I
(IV) 46  6. Composes selon la revendlication 1 ou la revendlication 2 dlans
lequel le grouipe, X est un groupe h6t~rocyclique A groupe cyclique
condens6. 7. Compos6s selon la revendlication 8 dlans leqluel le compos6
est, soit une phthalazine, soit une quinoxaline. 50 13    ;8  Composd selon
la revendication 6 dont la formule est: ... 5
. j   .. ..... (V) 1.5     des groupes alkyle contenant un nombre suffisant
d'atomes de carbone pour communiquor un solubitltiS dans I'huile. 10.
Composds selon la revendication 9 dans lesquels les groupes R sont des
groupes alkyle contenant au 



mo*s 4 atomos do carbone. 11. Pro sed6 do production de oompose de formule
(I) solon les revendications 1 Ate 10, proc6d6 qui comprend les ctapos
consistent It :: -.  .(A) falre rdagir un thiol de formule RSH(VI) dans
laquelle R eSt le m8me que dans la formule (I) avoc; deo   a thslo-ure et
de I'eau oxyglnes  dans dos milieux alcooliques aquoux on presence d'un
acide formant un 8  afin do produiro uin se do formules R3-    S
acide          (VII) -  3-30 -*   (A) faire rdagir le tel de formule (VII)
avec un composs de formuleq as     ~~HS-X-SH    (Vill) oae   X est ato mume
quo dns la formulo (), dans de e milieux alcooliques aqueux dans des
conditions basiquns pour produire le composs de formule (:), et (C)
r~cup~rer le compos6 do formulo (I) produit A PNtape (B). 12. Une
composition finie d'huile lubrifiante compronant une huilo lubrifiante
comme matibre do base et une, quantitd de composd solon I'une des
rovondications 1 6. 10 qui am~liore les caractdristiques anti- usure sous
extr~mes pressions. *  45  13. Un concentrd d'additif pour huile
lubrifiante anti-uisure A utiliser dane une compositiorn d'huile
lubrifiante finle solon Ia revondication 12 qui comprond une huile
lubrifianto comnme mati~ie clea base et uine quantitiS suffisanto do
composd solon r'une des revendications 1 A 10 pour donner- Line
concentration comprise entre 0,1 ot 10 % en poids dans la composition de
M'uiles lubrifiante finie. 50 55 14    


