Eﬁscrlptlon 0157713 The present invention relates to
novel

addi tives for lubricants, as well as to conpositions containing the novel
conpounds and to a process for lubri- cati ng machi ne parts. Ammonium salts
of "met-hyl phosphoni.c acid suitable for use as anti-wear and extreme pressure

addi tives fgpswaipeiphscible hydraulic gk JJ-H,f]§ are known from EP-A 12, 106.
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ammoni um sal ts of rret hyl phosphoni ¢ acid and to the use thereof as

ng on e ena use e nonoam no or |an1no

tderivative F%“ﬁﬁe‘l‘aélha‘b? yags®ed. Furthernore, anine salts of

phosphor us-cont ai ni ng aci ds of the series of phosphat es, phosphOnat es and
phosphi nat es have
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are even supgldrOiiduiasis respect to the very effective known
t hi aphosphet ane derivatives. The present invention relates to corrpounds of
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a—Chloromethylphosphon1c acids in comb1nation with primary alkylamines,

the alkyl moiety of which contains more than 8 carbon atoms and is
preferably branched, are disclosed as extreme pressure additives in
US-PS 2,858,332. Depending on the end use, the monoamino or diamino

derivative is preferably used.

Furthermore, amine salts of phosphorus—-containing acids of the series of
phosphates, phosphonates and phosphinates have become known from FR-PS
2,132,008, The amine to be used is a phenylalkylamine and the compounds
should be compatible in ocil mixture particﬁiarly with elastomeric

compounds.

Surprisingly, it has now been found that salts of methylphosphonic acid
with primary amines, in particular salts which contain less than 2

equivalents of amine, impart unusually good extreme pressure properties
to lubricants. These compounds are even superior in this respect to the

very effective known thiaphosphetane derivatives.

The present invention relates to compounds of formula I

N OH
CH.,-P * [R-MH,] (1)
3 Nox 2°q



wherein nis a nunber.from1.0 to 2.2 and Ris straight chain or
branched[err]al kyl which nmay be interrupted by 1 to 5 sulfur atons, or Ris
straight chain or branched C8-C30al kenyl. R as straight chain [err]al kyl is
n-octyl, n-decyl, n-undecyl, n- dodecyl, n-tridecyl, n-tetradecyl,

n- hexadecyl , . n-oct adecyl, n-eicosyl, n- docosyl or n-triacontyl. R as
branched [err]alkyl may be 1,1, 3, 3- tetranet hyl butyl,

¢ 1, 3, 3, 5, 5- hexamet hyl hexyl , 1 1, 3 3,5,5,7, 7-oct ane- thonctyI or

1,1,3,3,5, 5 7,7.9,9- decane If Ris [e alken oleyl is
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For exanpl e from branched pri mary al cohol s which are obtained in the Oxo
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for Ris CB-C30al kyl which is interrupted by 1 to 5 sulfur atoms, in
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known methods. Such reactions are described by P.W. Sherwood in the 0il
and Gas Journal, 1949, 71. It is preferred to use mixtures of those
amines which are commercially available under the trade name of
*Primenes". Thus, for example, it is possible to use the mixture
"Primené§>814n" (principally'branched alkylamines containing 12 to 15
carbon atoms) or the mixture “Primené@ JM-T" (principaily branched

primary alkylamines containing 18 to 24 carbon atoms).

K,J - A further preferred value for R is cg—C3o§1ky1 which is interrupted by
1 to 5 sulfur atoms, in particular branched Cg-C3palkyl which is inter-
rupted by 1 to 5 sulfur atoms; particularly preferably R is ~CH;CHz-S-
alkyl (Cg-Ci32), in particular -CH3~CH3~S-tert~CjzHzs and -CHp-CHp-
S-tert—-CgHjg. 'By tert-CgHjg and tert-CjijsHzs are meant a mixture of
different isomers which are preferably characterized in that a tertiary
carbon atom is in the® ~position. "~ The Cg-Cjzalkyl radical can of
course also denote a mixture of branched alkyl radicals containing a

different number of carbon atoms.

Also preferred are compounds of formula I, wherein n is 1.0 to 1.5 or

wherein R is Cjg-C3galkyl, in particular branched alkyl which carries a



o 3 - tertiary carbon atomin the a-position relative to the am no group.
The conpounds of fornula | can be prepared in a manner known per se. The

si npl est procedure conprises reacting methyl phosphonic aC|d of | the formul a
. 0 [err] (1) [err] =

~~~~~ OR with an amine of formula Il RRHR 2 (III) V\hereln Ris as
‘defined above The notar ratio is in particular 1:1 to 1:2.2, preferably
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reduced pressure; upon corrpl etion of the reaction. The amne salt is .

obt ai ned as a viscous._ oi artl ng mat ei_[aha,l S.,6 rg%ln yemoare known
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range is fromO0.05 to 5.0% by wei ght. @bﬁvlrtue of their properties for

ef fecting an enhancenent of extrenQ;HBr. Ssure afidlanti corrosion performance,
the conpounds accor di ng to the i nven®i o Hare suitable as additives for
synt hetic | ubrl cati ng %reases as well as for mneral oil-based
Lubricant s. “ife3? fu?&s %’tm Mormula | can al so be used in nmetal working
oil's. Accordingly, the i nvention al so reFBH"Qs to kukmi eant.s whi ch contain
conmpounds of formula.l..as well. as..to the- use of.:conpoundsof fornmula | as
extreme pressure and antiwear additives in |ubri cants. Further, the
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o for example an alcohol such as methanol, which can be distilled off, for
example under reduced pressure, upon completion of the reaction. The

amine salt is obtained as a viscous oil.

The starting materiels employed are known compounds which can be obtained

in simple manner.

The compounds of formula I are employed in concentrations of 0.0l to
10% by weight, based on the total weight of the lubricant formulation.

The preferred concentration range is from 0.05 to 5.0% by weiéht.

By virtue of their properties for effecting an enhancement of extreme
pressufe and anticorrosion performance, the compounds'according to the
invention are suitable as additives for synthetic lubricating oils or
greases as well as for mineral oil-based lubricants. The compounds of
the formula I can also be used in metalworking oils. Accordingly, the'
invention also relates to lubricants which contain compounds of formula
I as well as to the use of compounds of formula I as extreme pressure
and antiwear additives in lubricants. Further, the invention relates
to a process for lubricating machine parts which are subject to severe
shock stress, which process comprises the use of a lubricant which
contains a coﬁpound of formula I.

Suitable lubricants are known to the skilled person and are described for

example in "Schmiermittel-Taschenbuch", Huthig Verlag, Heidelberg, 1974.



<contains a conpound of formula |I. Suitable lubricants are known to the
skill ed person and ar e'_desCri bed for exanple in .
"Schm ermttel - Taschenbuch", Huthig Verlag, Heidel berg, 1974. 4- In
addition to mineral oils, particularly suitable lubricants are for exanple
pol y-crol efins, carboxylate based | ubri &ants, phosphate esters,
pol yal kyl ene glycols and m xtures of said | ubr| cant s The | ubr| cant
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" Examples of phenolic antioxidants

1. Alkyléted monophenols

L/ 2,6-di-tert-butylphenol
2-tert-butyl—-4,6-dimethylphenol
2,6~di-tert-butyl-4-ethylphenol
2,6-di-tert-butyl-4-ethylphenol (sic)
2,6-di~tert-butyl-4-n-butylphenol
2,6-di~tert-butyl-4-i-butylphenol
2,6-dicyclopentyl-4-methylphenol
2~( o-methylcyclohexyl)-4,6~dimethylphenol
2,6-dioctadecyl-4-methylphenol
2,4,6-tricyclohexylphenol
2,6-di-tert-butyl-4-methoxymethylphenol

) 2. Alkylated hydroquinones
oot 2,6-di-tert-butyl-4-methoxyphenol

2,5-di-tert-butylhydroquinone
2,5~di-tert-amylhydroquinone
2,6-diphenyl-4~octadecyloxyphenol

3. Hydroxylated thiodiphenyl ethers
2,2'-thio—bis(6-tert-butyl-4—methflphenol)
2,2‘Fthio-bls(4-octylphenol)
4,4'-thio-bis(6-tert-butyl-3-methylphenol)
4,4'-thio-bis(6-tert~butyl-2-methylphenol)



2,2 -thio-bis(6-tert-butyl-4-nethyl phenol.) 2,2'-thio-bls(4-octyl phenol)
4,4' -thi o-bis(6-tert-butyl -3-nethyl phenol)

4,4 -thio-bis(6-tert-butyl-2-nethyl phenol) -5- 4. AIkylldene bi sohenol s
2,2'-nethy|ene bi s(6-tert-butyl-4-met hyl phenol)

2,2' -met hyl ene- bi s(6-tert-butyl-4-ethyl phenol)

2, 2' -nmet hyl ene- bi s[ 4- net hyl - 6- (a- nethyTéycIohexyI)phenoII

\2, 2" - met hyl ene- bi s(4- et hyl - 6- cycl ohexyl phenol )

2,2' -met hyl en t hyl phenol)

2,2' - et hyl L noq?butyl phenol )

2,2' -ethyli aeh'emwy(lﬂnﬁ-bds(Q-éﬁrtmylph@nmglphenol) .

2,2 - ethyl | donenbishlind itk (futeyt sini2OPULMYRAGAOL) 2, 2' -methyl ene- b 1s6-

-nethylbenz ) -4-nonyl phenol 2, 2' - net hyl ene- bi s[ 6- {
\é_ mdi net hyt %e}lznyhy&e%Wﬁh%-ﬁBFﬁgl-ﬁ gg—methylcyclohexy )phenol]
- et hyl ene- m'ﬁ(—ﬁeﬂ@lénmuyt4—&eaﬂiﬂ4$L@§’tﬁ.Bﬁ&:)ylphenol)

1, 1-bis(5-t but henyl ) but ane

2,6-di - (3- tg’r% ‘B‘Eﬁ f{ﬁ(;l 'éYzh 8’?\%’%}&-4- met hyl phenol
1,1,3-tris(%2 't-aeitbybamgflbm(4,t$ydl-€beytﬂéuturbbl’mpbphenyl ) - 3- n- dodecyl ner capt o-
@utane et hy e N - hydr oxyphenyl ) but yr at el
di (3-tert- blﬁ?p e%{%igg&e)b('b?%&ngtﬁ Eenbt;%%ﬁh%% opent adi ene

di E2- (3" -te?t ‘patRHLigen: a?@xyest‘bﬁérhwbwwsmn?@rt but yI - 4- net hyl -

phe ny | terephi-bat@iy@endb 15@14 yLm&QWQS )-4-nonylphenol]
1,3,5-tri (3,5 -di-tert-b dro benz

I
0 (55 di o B BRSOy 5 p PR SRy -4-nonytrhenol '™
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2,6-di-(3-tert-butyl-5-methyl—-2-hydroxybenzyl)-4-methylphenol

t hyl benzene

‘1,1,3-tris(5'-tert~butyl-4’'~hydroxy-2'-methylphenyl)-3-n-dodecylmercapto—-
“ butaﬁe
ethylene glycol bis[3,3-bis(3'~-tert-butyl—-4'-hydroxyphenyl)butyrate]
di(3-tert-butyl-4-hydroxy-S-methylphenyl)}dlcyclopentadiene
di{2-(3'~tert-butyl-2'-~hydroxy-5'-methylbenzyl)-6-tert-butyl-4~methyl-
N~ phenyl ]terephthalate. ' :

5. Benzyl compounds

1,3;5-tri(3',5'-di-tert-butyl-4'-hydroxybenzyl)}-2,4,6~t: 1methy1benzene
- ' di(3,5-di-tert-butyl-4~hydroxybenzyl) sulflde
\~; bxs(3-tert-butyl—3-hydroxy—2,s—dimethylbenzyl)dithiolterephthalaté
1,3,5-tris(3',5'~di-te:t~butyl—-4'~hydroxybenzyl) lsocyanurate
1,3,5~tris(4'~tert-butyl-3*'-hydroxy-2',6'-dimethylbenzyl) isocyanurate
“ dioctadecyl 3, 5—dx—tert-butyl 4-hydroxybenzylphosphonate
calcium salt of monocethyl 3,5-di-tert-butyl-4-hydroxybenzyl phosphonate

6. Acylaminophenols

5\* 4-hydroxylauric anilide
4-hydroxystearic anilide
2,4-bis-octylmercapto-6-(3',5'-di-tert-butyl-4'-hydroxyanilino)-s~tri-
azine

“ octyl N—-(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate



1,3,5-tris(4' -tert-butyl-3"-hydroxy-2',6'-di nethyl benzyl) isocyanurate
d| -octadecyl 3,5-di-tert-butyl-4-hydroxybenzyl phosphonat e calciumsalt of
monoet hyl 3, 5-di-tert-butyl-4-hydroxybenzyl phosphonate 6. Acylami nophenols
4- hydroxyl auric anilide 4-hydroxystearic anlllde
2, 4-bi s-octyl mercapto-6-(3"',5" - dl-tert-'bﬁtyl hydroxyanlllno) S-tri-
azine octyl N-(3,5-di-tert- butyl 4- hydroxyphenyl)car bamat e -6- 7. Esters
\ofloh(g S~-dj- Y yg /3 hyde gg%pg Yelf ap onlhc & I d W|th m)nghydrl c or
pol yhydric a :
1, 6- hexanedi $ith ﬁ@‘&?ﬁ&ﬁ{’;ﬂ QFMV“YC{‘HFo%hCEB%Eﬁ'eF\@ gksmadle, wmhemhylanbbnectad-
gl ycol , trieédusbena, gl-ryéssaheamntmbyﬁmbmol tmﬁam@wé%ewyéol diethy~
i socyanur at e, di h]ydrgxyet héhlﬂgal i gdi am de. 8. Esters

8- (5-tert - bul §A°- AE4574¢ PhyA ﬁﬁ% yP?‘b’i"SﬁYUﬁﬁ&“&c|tH‘§Mh¥1’1‘°}’f§ﬁUH3}dr| c or
Yol yhydri ¢ alszehatwaté ordiexdmmslethpilotalted irmioé, oct adec- anol,

1, 6- hexanedi ol , neopentyl gl ycol, thiodiethylene glycol, dlethylene egcoI
triethylene glycol, pentaerythrltol tris-hydroxyethyl isocyanurate or

di hydr oxyet hmmwhmdmxr ~methylphenyl)propionic acid

B- (3, 5- d'"tGW£EhthdUhyéfﬂﬁygf(¥ﬁy QY&)&QEQE&ﬁ%U'@bﬁagkéhﬂigrwf%ﬁaﬁgyhgnol octadec~
N, N -bis(3,5 d| -tert buty %//p henyl propi onyl ) hexanet hyl enedi am ne

K, N - bi s( 3, 52t t b b’Eﬁ“ﬁF‘% h?fcﬁpﬁﬂ PHIEEGA or BYIOGA AT RRISL KSR le n@ i thET the
N, N - bi s(3, 5g]drlcelBrttcibll{yybnéghychmxy@teaythtﬁﬁblonyﬂ'J)shyfh'r@iyﬂfh,ylEi@.ii&’pi:ﬁﬁ:a@é
am ne ant I OX d%nﬁg;d '\9{] y?éxﬁggrcﬁgx | 5dP- phenyl enedi am ne

N, N -di - sec- uty enédr am ne
N, N - bi s(1, 4-di net hyI pentyl) - p- phenyl enedi am ne

W, N-\-jbi S(1 - ef NxhidsMBE M BLaYL darR=DNGAYL BHEELGBh Y1 ) propionic acid

for example,

N,N'-bis(3.S-di-tert—butyl-44hydroxyphenylpropionyl)hexamethylenediamine
N,N'-bis(3,S-di-tert—butyl-4-hydroxyphenylpropionyl)trimethylenediaﬁine
N,N'~-bis(3,5-di~tert-butyl-4-hydroxyphenylpropionyl)hydrazine.

Examples of amine antioxidants:

N,N'-diisopropyl-p~phenylenediamine

N,N'-di-sec-butyl-p-phenylenediamine

N,N}-bis(l,4-dimethylpentyl)-p—phenylenediamine

N,N'-bis(l-ethyl-3-methylpentyl)-p-phenylenediamine

- N,N'—bis(l?methylheptyl)-p—phenylenediamine_

U N,N'-dicyclohexyl-p-phenylenediamine

N,N'-diphenyl-p-phenylenediamine
N,N°'-di(2-naphthyl)-p-phenylenediamine

~ N-isopropyl-N'-phenyl-p-phenylenediamine

; ' N—(l,3-dimeth§lbutyl)-N'—phenyl-p-phenylenediamine
N-(l-methylheptyl)-N'-phenyl-p-phenylenediamine
N-cyclohexyl-N'-phenyl-p-phenylenediamine

o bis-4~({p~toluenesulfonamidophenyl)amine

N,N'-dimethyl-N,N'di-sec—butyl-p-phenylenediamine

diphenylamine

4-isopropoxydiphenylamine



N, N - bi s( Il -nmethyl heptyl)-p-phenyl enedi am ne .
. N, N' -di cycl ohexyl - p- phenyl enedi am ne N, N -di phenyl - p- phenyl enedi am ne
NNl ' - di ( 2- napht hyl ) - p- phenyl enedi am ne
N-i sopropyl - N - phenyl - p- phenyl enedi an ne _
N- (1, 3-di net hyl butyl)-N -phenyl - p- pheny$ enedi am ne
‘N-(I-methyl heptyl)-N -phenyl - p- phenyl enedi am ne
N\ cycl ohexyl =N - phenyl - p- phenyl en' edi am ne
bi s-4- (p-t (i-paaeasi Ffoaphathglicmbsny| ) am ne : o
N, N - di net hyl : ' di-sec-hut vl - p- phenyl enedi am ne di phenyl am ne
4-j sopropo%&fl%ﬂ'el}!nglréarﬁ%%h amel_xe7_ N- phenyl -1 - napht hyl am ne
N- phenyl - 2-assphatied| ditheayrmipe at ed di phenyl ami ne 4-n- but yl anui nophenol
4-but yryl anj-popheaghifpRgaanoyl am nophenol 4- dodecanoyl am nophenol
4- oct adecanoyl am nophenol bi s(4- et hoxyphenyl )am ne
2, 6-di - t er t4 BUE¥AYIARAORREIRH ani nonet hyl phenol ~ 2, 4' - di ani nodi pheny! met hane
4, 4" - di am npdopiRRyinibbRéind] : : :
N, N, N N -teframethyl-4, 4" -di ajri nodi phenyl met hane 1, 2- bi s~phenyl anmi no) et hane
1, 2- bi s[( Z-MF%ﬁaﬁﬁ’élnaW?%‘?ﬁeﬁ?) et hane 1, 3- bi s( phenyl ami no) pr opane
(0-tol yl) bi4greatdddeanoylaminophenol
bis(4-methoxyphenyl)amine
2,6-di-tert-butyl-4-dimethylaminomethylphenol
2,4'-diaminodiphenylmethane
o . 4,4'-diaminodiphenylmethane
A N,N,N'N'-tetramethyl-4,4'-diaminodiphenylmethane
1,2-bis(phenylamino)ethane
1,2-bis[(2-methylphenyl)aminolethane
o 1,3-bis(phenylaminoc)propane
(o—~tolyl)biguanide

bis—[4-(1',3‘-dimethylbutyl)phenyi]amine

w Examples of metal deactivators are:

for copper, for example: benzotriazole, tetrahydrobenzotriazole, 2-mer-
capto benzothiazole, 2,S5-~dimercaptothiadiazole, salicylidene propylene-

diamine, salts of salicylaminoguanidine. -

Examples of rust inhibitors are:

a) Organic acids, their esters, metal salts and anhydrides, for example:
N-oleoylsarcosine, sorbitan monooleate, lead naphthenate, dodecenyl-

w succinic anhydride, monoalkenyl succinate, 4-nonylphenoxyacetic acid.

b) Nitrogen—-containing compounds, for example: -
I. Primary, secondary or tertiary aliphatic or cycloaliphatic amines and
o amine salts of organic and inorganic acids, for example oil-soluble

alkylammonium carboxylates.

II. Heterocyclic compounds, for example substituted imidazolines and

R oxazolines.



Jbis-[4-(1,.3" -di net hyl but yl ) phenyl | anm ne Exanpl es of netal deactivators are:
for copper, for exanple: benzotriazole, tetrahydrobenzotriazole, 2-ner- !
capto benzot hi azole, 2,5-dinmercaptothiadiazole, salicylidene propyl ene- ,
di.am ne, salts of salicyl am noguani di ne. Exanples of rust inhibitors are: :
a) Oganic acids, their esters, netal _salts and anhydrides, for exanple:

N- ol eoyl sarcosi ne, sorbitan nonool eat €, - | ead napht henat e, dodecenyl -
\succinic anhydride, nonoal kenyl succinate, 4-nonylphenoxyacetic acid. b)

Ni t r ogen- Cqijt 8 lpRGr &HRUP @ﬁmg[]eam;aaaa@ @or dwambld:MBhine SEHYER 3hoAL
tertiary aliphatic or c a atic am nes ana am ne salts of organlc and
i norgani c #tPaLc apsd Péigﬁd-l SS?ﬁqs'soI ubl e al kyl ammoni um car boxyl ates. |1.

Het er ocycl i ¢ conpounds, for exanple substltuted i m dazol i nes and

.oxazol i nes osphorous ai-nin ounds for.ex |.e: am ne
Salts of pﬁdssulpﬁ’f(‘)'r‘f‘}é’tﬁt FFIp SRR sefs @ exaﬁ? TWmc%‘r{’f’ﬁi’Jrﬁaﬁgn%ﬁﬁ‘éﬁnds,
for exanpl eulbarates diahciwd peipduilhah esuéfomleéonat es, calcium petrol eum

sul fonat es. Exanpl es of viscosity index inprovers are: polynethacryl ates,
vi nyl pyrrolldone/nethacrylate copolyners pol y- butene, olefin copolyners,
st yrene/ acrBxpmple ' & ; IDEOVRISNALg: poi Nt depressants are:

\Pol ymet hac rp\bhﬁi&haéh}ﬂk@é e%ﬁﬁPF&EMﬁB@n%E&N&E&Y&% £55,0bo1y-

dlspersants/surfactants are: utenylsu00|n|n1des po ybutenylphosphonlc
aci d deri vaUFR%y, °b%fs‘Pc°9P&éﬁ%%’isunfthf§PEﬁﬁW% BeRALEME Ul f onat es and
phenol at es. Exanpl es of anti-wear additives are: conpounds which contain

sul fur - andigr gspher s AN AL 181398 kres UC

v kv/ Polymethacrylate, alkylated naphthalene derivatives

Examples of dispersants/surfactants are:

polybutenylsuccinimides, polybutenylphosphonic acid derivatives, basic

o magnesium, calcium and barium sulfonates and phenolates.

Examples of anti~wear additives are:

compounds which contain sulfur and/or phosphorous and/or halogen, such
- as sulfurised vegetable oils, zinc dialkyldithiophosphates, tritolyl-

phosphate, chlorinated paraffins, alkyl disulfides and aryl disulfides.

Preparatory Examples l-4:

b The salts listed in the following table are obtained by reacting to-
- gether appropriate molar amounts of methylphosphonic acid and primary
amine.
o
o

|



95 sul furi sed vegetable oils,

phosphat €,

Preparat ory Exanpl es 1-4

met hyl- phosphonl c acid and primary am ne

chl ori nat ed par af fins,

al kyl

zi nc di al kyl dit hi ophosphat es,
di sul fides and aryl

tritolyl-
di sul fi des.

- The salts listed in the following table are
obt ai ned by reacti rrg to- gether appropriate nolar amounts of

9 -

-9- Subst anceor nuLa

Properties Table - No. For nu Propert les i fOOH
yelLt ow vi scouj . | substamEp TSSO CH2Nt1+ 2 Toord-3 CH3-\
*  (is03Cl3pa40H21 { LiMauid PO "D 1, A8M™'D Properties yel | ow
viscous 2 —  CHF a [ E| so- C?M KH21 1) .25% Li flyedod J*:&8. 1 27
Paraftin G L m 5)0a 1 caz-P . (;so-a{q,t QW V] SEqs 3 (iso0-C H
NH2J~1 Liquid B \ | OH® Yor ¥ Zecn a4
eLLow viscous Il QR 2 qi 4 n§° - GHBR [
I so- C2ORNH2 11)  igd 1) EE__ED-(1 2)PRIVENE JMT Exanple 5f The weld
| oad (W) and the wear scar dita'meter (WeD) are det ¢r- nined usi hg the Shell
four-bal | machine (J P 239/ 78 Rﬂa eme Pressure and {/ﬁé “ Y1Pcaht Test for
O ls and Geases, Fpur-Ball omne) %13 wlef g 5%
oil
o
30!1 yellow viscous .
3 o, ¥, . L Liquid
3 Nou ¢ [Es0mCyytyyNply s
A 0 yellow viscous
2 e [iso-C. H, ¥H.] Liquid
4 R N [iso- 201215 :
OH
~ U eprvese 8l-‘-R® R
%) pRIMENE J.\;-'r®
Example 5: The weld load (WL) and the wear scar diameter (WSD) are deter-
mined using the Shell four-ball machine (IP 233/73, Extreme Pressure and
- Wear Lubricant Test for Oils and Greases, Four-Ball Machine) as a func-
tion of the concentration of the extreme pressure additive.
WL = weld load: the load at which the 4 balls become welded together
o within 10 seconds
- WSD = wear scar diameter: the average diameter of the scars produced on
the 3 stationary balls after 10 minutes at a load of 400 N.
~ ‘The test fluid employed for testing the effectiveness of the additives
is a mineral oil of viscosity class ISO VG 100. The results are reported
in the following table.
R



~ tioh of the concentration of the extrene pressure additive. W wel d

~lgad: the load at which the 4 balls becone wel'ded together within 10
seconds WBD= wear scar gdighreter: -the average d! aneter of the scars produced
on the 3 statlof}g,r»y ‘bal‘l s after 10 minutes at & |oad of 400 N. The test
fluid enployed Tor testing the effectiveness of the additives is a m ner al
oil of viscosity class | SO VG 100. Thetté&sults are reported in the

_follow ng table. - 10 - Table Additive Concentration W L. WSD
Tafter 10 ninsl (Product No (%by wei ght) - at 400 N |l oad (mm
- Table 1450 1. | 1,0 3750 0.50 1.
2.0 6500 0.53 | 5'0 _ 9500
. 10.0 . 9500 ; e A *
~~~~~~~~ c L M S~. - 11 - 0157731 Patent claims 1. A
~conpound of { gﬂgor.gléla It O Ico;a‘tflla CHi d‘ ?’? N%—lg 19 m (ry o
i i m S
wherein nis %Prgﬁéct m(fjf/:Tbg w§1 h?) d i s NE':{]m_adn (bn'?m)
- . - 1450 —_—
| 1,0 3750 0.50
1 ' 2.0 6500 0,53
o 9500 - —_—
U 1 5.0
1 10.0 9500 —
.\/
w
o/
\'\,-‘;
()
.
[\



branched CS-C30al kyl which may be interrupted by one to five sulfur atons,
or«wherein Ris straight chain or branched C8-C30al keny”“lﬂl"lmmmnllof
formula | according jo €laim1, whereinnis 1.0 to 1.5 of
formula | according to claim1, wherein Ris branched C8*C3bal'kyl® 4. A

conpound of formula | according to claim1, wherein R is branched :
C8- C30al kyl which is interrupted by ormelto five sul fur af¥®Tg315. A conpoun

‘of fornul a pateacanding to claimil, wherein Ris C10-C30- alkyl and has a
tertiary carbon atomin theu -position relative to the am no group. 6. A

conmpound of forrmula IV according to claim1 O If OH CH OH [ H2N- CH
2- CH2- S-terl. ACcdmpdiad of the formylaV¥ wherein n is 1. 7. A conpound of '
formula V according to claim1 0 11/CH €6H -/ * [ H2

M CH2CH2-S-tert.-C H n (V) "Gt wherein nis 1. - 12 - 8. A

conmpound of forrmula | accordi n'g to cltai3n?1, wher{@-mi.tlhe anm ne ddm ponent
used is a mxture of branched Cl2-d Sal ky\[‘ami nes whic® contain a tertiary
carbon atom,in the a-position ound_ of formula | according to

. 9. Aco .
claima, whBiErH thés a?nf‘H’ébecFoﬁf"“b&n%rﬁ"ngs’eG“f’sR snf5ERdeRt 5P2ht Sfched
Cl 8- C24al kybeaticheas Cgbd phalkyinivhich aay cdet idtief rapddoby anemd EivtésvatPOSi ti on.

0. A Tubri cagl, GANLRIY A% 3sCHRWAE Rlid B Mlalche 5 fHaledsd .Cl 21 M 1

2. A compound of formula I according to claim 1, wherein n is 1.0 to

1.5.
/ :
-3. A compound of formula I according to c¢laim 1, wherein R is branched
Cg-C3palkyl.
~ 4. A compound of formula I according to élaim 1, wherein R is branched
Cg—-C3galkyl which is interrupted by one to five sulfur atoms.
5. A compound of formula I according to claim 1, wherein R is Ci10~C30-
e alkyl and has a tertiary carbon atom in theo -position relative to the
amino group.
6. A compound of forﬁula IV according to claim 1
“
. ' A
L H/OH :
CH,-P ¢ [H_N-CH_-CH,-S~ . '
N N I I PLTIM (1v)
o~ wherein n is 1.
7. A compound of formula V according to glaim 1
0
il OH .
/ (v)
. - - -§~- .~C H
o CH3 P\ d [HZN CHZCH2 S-tert C9 19]n
OoH .
wherein n is 1.
W



as extrene pressure and antiwear additives. 11. The d of
formula | according to clai m1l as extreme pressure B'ﬂ@a !"Mﬁmﬁ tives
in lubricants. 12. A process for lubricating machin

subject to severg shobk 'stress, which process conprises adding a conpound
of fornmula | according to claim1l or a g}xture of such conpounds to the

| ubricant. -13- As printed: 0l57 731
ainms 1. A conpound of the formula | O I I/O0H1 CH3-P * "R-NH2] n

wherein n ig, a &uhpBeda EOfrhuba 0 adeckadgl 8 Efaint { AlBBle imhahd aRindcBRChed
CS- C30al kyl whi ch may, be interrupted bg %?e to five sulfur atons, or

wherein R i RPPERT H5§Rt i RaPHEEEFS FaREANSAeES1e04PREH M Ines Whlch SORATR of
formula | atfaertiarg ¢axrbohadtomlin whekeippsitioa. 1.0 to 1 5. 3. A conpound of .
formula | according to claim1, wherein Ris branched C8-C30al kyl. 4. A
“Conpound of fornula | according to claimi1, wherein R is branched

C8. C3al kyl Whicteripoundofr faprudal hypcenrding toi ¢l igul f wheegipnthe 3mige compound
of formula %on@ﬁE:QfsQHnﬁ bonGltakéNok pHehed t; R-¢52 0420308 kilcriBohias a

teniary carbon atomlIn the a-position relative to the am no group 6. A
conpound of? f*§F AT wbaa&m HYy 08 €PSFHRiP20 11 OH CH3-P [ H221-
Q- Sert- 12 251n (I'V) wherein nis 1. 7. A conpound of

f(();r r9TI|J_||18.] v al%cogd]!ubgléa%tgleﬁarltaxém% %]?lompounq_'og formula I aciord%l\l- g_ich_@msl cerr

as extreme pressure and antiwear additives.

o 11. The use of a compound of formula I according to claim 1 as extreme '

pressure and antiwear additives in lubricants.

12. A process for lubricating machine parts which are subject to severe
w shock stress, which process comprises adding a compound of formula I

according to claim 1 or a mixture of such compounds to the lubricant.



OH wherein nis 1. 8. A conpound of fornula | according to claim1l, wherein

thé am ne conponent used is ., mixture of branched Cl Emmmn u\/\/ni_ch
coptain a tertiary carben atomin the a-position. 9. “‘i\!ﬁw Sl rmul a
according to cleai m'l, wherein the aninegamonent used¢ista hixture of
bra;}c?hed .Clt8- C24al kyl ami nes which contain a tertiary carbon atomin the
a-p il e A | ubricant containi ng0#5z®tpound of formula | according to
claim 1l aClabmérene pressure and antiwear additives. 11. The use of a |
conmpound of forrmula | according to claiml as extrene pressure and antiwear
addi ti ves i'n®FUPROURLPftRe fofBula " hr gcess for | ubricating machine parts which
are subject to severe shock stress, wfl ch process conprises adding a -
conpound of formula | according to cldl®H1 or.a mixture of such conpounds
to the lubricant. ..... - As BTt ed: *REX@Mgications 1. Conposes
repondant i la formule |: 0 ii/OH a/H CBH-P [* [R-NL.] (1) 3
\ G dans Jaghielil € nlidé i %ﬁ?‘o%‘iz&a%% fﬁh&%ﬂu Srafidhbd By ddlkyPivhiéh May 6 intSrrupted
rff)ﬂl:new%i is'stiaig zalllﬁ t

represent @y bikk tb 40k Suftlr 286 ; ticREiAbe RarfeHed GLB jalenylqUI €S
event uel | ereeRtorhptued sifafrbliglatcodiding to@ialgl, atherkid isleo®alt re ou R represente un

radi cal al GeAypérepaund ofifo@BAR | ak¢onding to slail. whedefn| Ris banched fpBatiey!-de  f or mil &, cted b
sel on |a rdvansame fqﬁff;imﬂahgcwgaagp'gmh"a@gﬁe@rre'saﬁ"ﬁt?ﬁtﬁ?'gws%qwr"i°§"‘2ﬁ% e y
1,0 et 1 872 ond Qa%gfbéﬂff 0Pl o iRl 1ORndsn HOY Bl G lRnal adernar EsYETS
R 1 epr eseme-piition et zoaj< ifo #8030 ram fie. 4. nposes de fornule |
scion | a ra/Rosthschs eMformullanscdoesisgtolminR 1 epresent e un radical al kyle en
C8.C30 ramfie et interronpu Jar un a cing atones do soufre.

g ' W OH :

kL . - ~ - o -

S/ ) CH3 P\ ] {Hz.‘l .-:12 CHZ S-tert. C12H25]n {1IV)

’ . OH
wherein nis 1.
7. A compound of formula V according to claim 1
- ]
N/
1t OH . W)
CHJ~P\ i [l-!zu‘l-Cl-l:ZCHZ-S--t:et't:.-Cgl-llg]u

OH

wherein n is 1. ) )
. 8. A compound of formula | according to claim 1, wherein the amine component used is a mixture of
bt branched Cy,-Csalkylamines which contain a tertiary carbon atom in the a-position. _ o
9. A compound of formula | according to claim 1, wherein the amine component used is a mixture of
branched C,g-Casalkylamines which contain a tertiary carbon atom in the a-position. )
" 10. A lubricant containing a compound of formula | according to claim 1 as extreme pressure and antiwear

additives. : .
11. The use of a compound of formula | according to claim 1 as extreme pressure and antiwear additives in
: lubricants. : :
bt 12. A process for lubricating machine parts which are subject to severe shock stress, which process
comprises adding a compound of formula | according to claim 1 or a mixture of such compounds to the
A jubricant. ' -

L/ [ET
As printed: -
" Revendications
1. Composés répondant a ia formule I:
~ 0
1 OH
CE.-P e [R-NH.,] (1)
3 \OH n

dans laquelle n représente un nombre compris entre 1,0 et 2,2, et R représente un radical alkyle en Cg-Cqq

o linéaire ou ramifié, qui est éventuellement interrompu par un & cing atomes de soufre ou R représente un
radical alcényle en Cq-Cyg, linéaire ou ramifié. : .

2. Composés de formuie | selon la revendication 1 dans lesqueis n désigne un nombre compris entre 1,0 et
1.,5. '

3. Composés de formule | seion la revendication 1 dans lesquels R représente un radical alkyle Cg-C3q ramifié.

4. Composés de formule | selon la revendication 1 dans lesquels R représente un radical alkyle en Cg-Cag
ramifié et interrompu par un a cing atomes de soufre.
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- 14 0 157 731 o Conposes de fornule sel'on | a*revendi oat 1son*

dans | esquel's R yepresente un radical alig e en CS-C30 et contient un atone
de carbone tortiaire en position ct paB é Z,;aort ‘au radi cal ammi no.. 6. S
Conpose selon | a revendi cati.on 1; en 10330t cel ui qui repond Ala formula
YV 0 lc g_? posefme forgwtl)eo lselec::w| z ;eevnen t:':tlon dans lesquels R représpntp yn #%hﬁkﬂ'mr%eﬂn
desi gne S bl Siotla: venGiI S onTIaCe Lo bt ARdHD T e Jus €1 | espce cel ui
qui repond A a orrru e Vi4,0 11 ~C CH -

* CH N4-CH CH 2-C-tere: -4 - J3 2 2f2- i9
19) Cn) dans laquelle esf gne N CrdncB. . ose fe for sel on
Ja revendication 1 dengcrﬁeqb@_# Iaqcé(r?rf)%a%t-’e sa'rrel (r?emgm%ns {n‘;k mel ang, 5
~a' al kyl am nes en Cl12-Cl15 ramtiess qui contiennent un atone de car bone
terti ai d#as RQudlo % idkdighe l@nonttlre 1.9. Conpose de fornmula | selon | revendication
1 dens | &feeiposémelon lpoaditaionfien Eespitd deh qui edpbndilat@hmatle(: & d' al kyl ami nes en
C18-C24 ram fiees qui contbennent un atone de carbone tertiaire en p03|t|on
a.- 10. Lubrifiants contenanf. des conposes de fornula I selon | Gereet®
wevendication 1 come addi 4 'S a,ntl £s-.et. haute | [
Applicatior. de corrposgés:I 3de.0f ornmul a -7]2 sg ZS)Cr}le a réV'er?ch;lw '
additifs anti-usures et haut® pressi on dens des Iubrlflants /

pour | Uhg,{sf|dq@5||edﬁﬁs@ﬁéagﬁ§mﬂe1 frfachi nes soum ses a une forte cﬁhr ge~ et
a- coups, spCatmae de firaok €5él@cia esvendication D darajlajublda admposintd &rhind Litilideh e@ﬂpesan S5
f or mul adialkgleinioes dnel1y-Grs camifidea nitigantiencant umaterpe ofie tertisire ew posjiios 85 LN
w 9. Composé de formule | selon la revendication 1 dans lequella composante amine utilisée est un mela
\_/ dalkylamines en Cs-C;4 ramifiées qui contiennent un atome de carbone tertiaire en position a.-
10. Lubnflants contenant des composes de formule | selon la revendication 1 comme addmfs antl usures et
haute pression.” - e
11. Applicatior. de composés de formule | selon la revendication 1 comme additifs anti-usures et haute
pression dans des lubrifiants.
12. Procédé pour lubrifier des piéces de- machines soumises 38 une forte charge par a-coups, procédé

w caractérisé en ce gu’on ajoute au lubrifiant un composé de formule | selon la revendication 1 ou un mélange de
tels composaés.




