EP 0248697 Bl Description The present invention relates to the field of
| ubricants and, nore particularly, to the incorporation of fluorinated

okgani ¢ conmpounds into lubricants in order 5 to inprc>ék é?%éﬁ% |
properties of the latter. The use of certain organofluorin va ves

as additives to lubricant conpositions is known; for exanple, the use of
salts of allphapﬁécﬁﬁPﬁégnand of perhal ogenat ed nonocar boxyli c acids has

been described in 10  oheS gt 3iRGEnOL6n 2ndlatel |1§5|ihet Fadie &f
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add\tf ves are npet:haﬂ.oqenaupdrmobasarbanltc cﬁc.’edskajasnbeear ddasu:ei.héd imMhe
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Al though t hese Mhaeinaeedarar@e:ﬁlccmp%uﬂdl Hblectetb SBdnit £ Dilo¥ hdted
di spersant - deter Itives,

g i possi,hle to gﬁaln % brl ant
conQosi ti ons mhF uﬁB § mP@ﬁﬁPE afit i 26e4P pPHpeFPFes® ?%na?%able
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effectiveness int course of ti as now been fou t hat
di sadvant age caflerivatives have the disadvantage of losing their anti-
wear effectiveness in the presence of conventional
additives such as dispersant-detergent additives, either
due to physico-chemical interactions which impede their
20 adsorption at the level of the surfaces to be lubricated
or because of chemical interactions, in partiéular when
the dispersant-detergent additives are neutral or super-
basic salts of alkaline earth metals.
The use of amines or amino alcohols having a
i 25 polyfluorinated chain, very briefly mentioned in French
S ; Patent 1,532,284 and the additions FR 93,239 and
FR 2,102,753 thereto, have been the subject of French
Patent 2,520,377.
Although these amines and amino alcohols, in
30 association with dispersant-detergent additives, make it
possible to obtain lubricant compositions which possess
remarkable anti—wear'properties and a remarkable capacity
to reduce friction, their utilization is frequently
limited because of their high volatility which entails a
35 decrease in their effectiveness in the course of time.
It has now been found that this disadvantage can
be overcome by using, as fluorinated anti-wear additives,



bé over cone by using, as fluorinated anti-wear additives, -2- the
conpounds corresponding to the general formula: [err] in which Rf denot es

a.perfluorinated radical, preferably a |linear or branched perfl uoroal kyl
radi cal containing 5 : 2 to 20 carb@ -atons and, nore particularly,
a linear perfluoroal kyl radical containing 6 to 16 carbon atons, a IS an
.integer from O thelSompoahdsabbyr@sponding to tReegenbrhd @oeiula:but
cannot be equal to 1 if 10 si.rmltaneously is equal to 0 and c is
equal ;jto 1, c is‘an‘integer fromlto 4 if,a, to zero but IS
equal to 2 if ais other than O, mand n éx&\c‘ﬁﬁ ?z’ue..o or

represents an o\%gpﬁgl ty_ s ybsiayutenl yaryl” radi cal, pref epa?bl y a
phenyl radi cal i ch Ps didsubsti Put €d Sor 32&' (léh %_Bx. a}n aI kyl or al koxy
group having 1 to 4 carbon atons, Y repr ts 2

2- hydr oxy- 1- phenyl ghhgh groupi ng, Rl and R‘ 1 which m' n be i dent i cal or
di fferent each

Contai - ing 1 R 20988PE8R aBonbers oY BaPes ?%ﬁ?%a?”hae¥%%eggﬁica'
carbon atons or an optneaxzl oy hatdnclmd perdd uanrplalkydi ratlicftredntainimgr|

whi &b canﬁbe |dent|c§I ?6 %offgé eaacébngs a mord € %ﬁﬁhlﬁrﬁ rogen
a

atom or the acyl radl o atlc oé lip atl ar omat
carboxylic acid, at RLéREAToRe%f ‘%‘H@%I §af1éFF} é’rﬂ!‘t[aél"?’in%eﬁ nd“’ot Her
than -hydrogen or a neapponratdossl, if the total a + m+ nis 30 zero,
el o3t o8 10 2R TRRLGeR $:2A00Re3 19, OpRBkeklBRyMEg0S] If mis
o b is equal to 0 or 1, but cannot be equal to 1 if
10 simultaneously a is equal to 0 and ¢ is equal to 1,
c -is an integer from 1 to 4 if a is equal to zero, but

is equal to 2 if a is other than 0,
m and n are each equal to 0 or 1,
X represents an optionally substituted aryl radical,
15 preferably a phenyl radical which is unsubstituted
or substituted by an alkyl or alkoxy group having 1
to 4 carbon atoms,
Y represents the 2-hydroxy-l-phenylethyl grouping,
R, and R‘; which can be identical or different each
20 represent a hydrogen atom, an alkyl radical contain-
ing 1 to 20 carbon atoms, a cycloalkyl radical
[ having 5 or 6 carbon atoms or an optionally sub-
stituted aryl radical,
R, and R’‘’, which can be identical or different each

25 represent a hydrogen atom or the acyl radical of an
aliphatic, cycloaliphatic or aromatic carboxylic
acid,

at least one of the symbols R; and R, being other than
hydrogen or a methyl radical if the total a + m + n is

30 zero, and at least one of the symbols R’, and R’, is other
than hydrogen if m is equal to 1.

According to the present invention, a single
compound of the formula (I) or a mixture of these com-
pounds can be used. Especially, it is particularly

35 advantageous from the economic point of view to use a



According to the present invention, a single conmpound of the fornmula (I) or
a mxture of these com pounds can be used. Especially, it is particularly
35 advant ageous fromthe econom c poin§ of view to use a -3- mxture
of conpounds havi ng different Rf radicals. In a general vvay, t he conpounds

of the fornmula (]| can ar net ho no for
exanpl e, Frenci® Sgﬁ“‘g@if“gﬁgyal‘f‘@%dgirsft{%?g%&{ "rf&?agt
?3, 170, d_93, 233, 95, 059 HndaZgéﬁér&!ﬁSW&gs wihd compowrds) &fit the 292111&11&94).
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| or dio us
obtai ned. It stfhFFeReh 50?0 hQ?E V\g g‘P‘?Hb?‘EFéP&%ﬁW@H oF
Rf - (Cj:HZCHZI and maﬁbmﬂsohol (I'11) are used-simltaneously, the
condensati on generally | S xture of flu at ed am nes of
the fornulae: [err] Wﬂéﬁ’&?iﬁ@%@?ﬁ (IVyg 5 where [err] is
a perfl uorinat ey redndensabiheni wiih @ne axylbawing ofn + el t Alin athAaWdngd-—al
Rf . Howeygr, ita]Son@bséP! €neifoiigided, to separate these two am nes by

gas chromatography. The saturated amne (IV-a) can al so 30 pr epar ed
sel ectively by using a | B ece¥308t ani no- (Pﬂ)
R,

_ followed by the action of an epoxide on the resulting
fluorinated amine of the formula:
Rf-(CHZCI_-‘z)a(Cl-%CH)b(CHZ)C-NH-(X);[CHZ-(':H-OH ] | (1)

R1 l-m
15 and optionally esterification of the fluorinated amino-

alcohol or diol thus obtained.

It should be pointed out that, when an iodide of
the type Rf-CH,CH,I and an aminoalcohol (III) are used
simultaneously, the condensation generally leads to a

20 mixture of fluorinated amines of the formulae:
: Rf~CH,CH,~-NH-CH,CH-OH (IV=-a)
o ®,
and )
. R’ £-CF=CH-CH,-NH-CH,CH-OH (IV-b)
25 R,

where R‘’f is a pe.i:fluorinated radical containing one
carbon atom less than the radical Rf. However, it is
possible, if desired, to separate these two amines by gas
chromatography. The saturated amine (IV-a) can also be

30 prepared selectively by using a large excess of amino-
alcohol (III). Equally, the unsaturated amine (IV-b) is
selectively accessible by condensing the aminoalcohol
(ITI) with a fluorinated olefine Rf-CH=CH, according to
US Patent 3,535,381.

35 The condensation reaction of the iodide (II) with



al cohol (111). Equally, the unsaturated amne (IV-b) is selectively

accessi bl e by condensi ng the am noal cohol (Ill1) wth a fluorinated ol efine
RE - CH=CH2 according to US Patent 3,535,381, 35 The condensati on
reaction of the iodide (Il) with -4- the arylamne [err] or the

am noal cohol (11]l) can _be carried out in _the absence of a solvent at a
t enper at ure whiehe c AFYdemine Xtii; | orp fthe t apipoalsehel - dFID: eganndke

rlefl léxtl n <[em l]n@eliin:isoiivc\mtlmlh | I&Wt@ﬂ@t&iwﬁt atl gt : a{m:g:ra
aliphatic [err eri]-al coho B i.ng_exanples.o e
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1, 2- epoxybut aneyndeR- Jeqaf)]ayinemnm inert opwbwaidd edeivdh ils 2dyantageicandga

and styrs?e oxi 4&1 edEd 1Prom %ifé‘ﬁé{:?@ of. tgbec_eggibgﬁoivgt h the fluori nat ed

am ne (I I nt errre Iates can arried but | n®varrous ways depend- ing on
the nature of the epoxid® SROVARLLING 5 axampdiasy §4scepexidesidelt s issed,
the operation lﬁoﬁéﬂﬁréabid @RI iRh Owlory éypébiamyr éﬁhﬂleﬁélt @:iﬁl@,,

and, with a 15 uid e de this can be carri.ed out smpe
neat i ng of the RFARYHERB! oRNES, ind-SRaxTRBRRTE: Tnd-SRORYIRRaRe . 1,2~
est'eri fi cati on epoxypdodécane pat @I—epnxpcaﬂadéudnearanddsbirreneod:xam.
corrpound of t Aok L 0

f? carhlf éeg%:gzrﬂrllgg nggs%é'gé g’?%ﬁd %1“‘;09! ?n%?r%tg a ca(r]{) xyI iC
aC| d or a deri vh%t@@“%@lﬁhesf@?M% caprigsl th in various ways depend- V)
where Z represeﬂﬁg bheths SaOuPb NGf €hé Ndpokide il ded B D nbrEiAUR,

cont a1 115 1. iS850 b 01 e Phhe, b<lh B, B i o
preferably 4 toc&2riedbontabgnbubbling oal iimhan (aut@dnlmle,oram avidshata c
radi cal 15 liquid epoxide, this can be carried out by simple heating

of the mixture of the amine and epoxide.

The optional esterification of the fluorinated
amiho-alcohol or -diol to obtain the compounds of the
formula (I), where R, and/or R’, represent an acyl radi-

20 cal, can be carried out between 0 and 100°C by means of
a carboxylic acid or a derivative of the formula:

Ry~-CO-~2Z (V)
where Z represents the OH grouping, a chlorine atom or an
alkoxy group containing 1 to 5 carbon atoms and R,

25 represents a linear or branched, saturated or unsaturated
\s aliphatic radical containing 1 to 30 and preferably 4 to
22 carbon atoms, a cycloaliphatic radical or an aromatic

radical. | |

If an acid (2 = OH) is used, the operation is

30 carried out in the presence of a water acceptor such as
sulphuric acid or a molecular sieve. The water formed can
be eliminated by azeotropic distillation with the aid of
an inert solvent, preferably an aromatic solvent such as,
for example, benzene, toluene or xylene.

35 If a carboxylic acid ester (2 = alkoxy) is used,
the operation is carried out in the presence of a trans-
esterification catalyst, for example sulphuric acid,
p-toluenesulphonic acid or an aluminium alcoholate. An
excess of the ester R,COZ can be used as the reaction



If an acid (Z = OH) is used, the operation is 30 carried out in the
presence of a water acceptor such as sul phuric acid or a nolecul ar sieve.
The water formed can be elimnated by azeotgopic distillation with the aid
of an inert solvent, preferably an aromati c sol vent such as, for exanple,
benzene, tol uene qr ene. If a carboxylic acid ester (Z =
al koxy) is usedsoﬂH@néperatlon Is carried out in the presence of a trans-

est Kelr)lO ficati f)n cat al yst ,If ftha@ @swﬁi&ultabu][ ﬁ%hcaﬁkﬂedp%gol%?nﬁéﬂhﬁheﬂi g
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of a hydracid agaapqr coawinaa ar rtbabp éarbonam:ﬁﬁ§ a4t ééﬂéeseﬁ Le20
carbon atons and sel ect ed re- erab Qﬁ romtri nmet anlne triet am ne,

tripropyl - ani néer@blyy{¥emi tEimethylamingsi drigtdpamidiere. tTAPEOPYIe of
esterification amige)eratibotylanian OWriperttyFdniaiy aﬁ&[lspﬁidlﬂn@f PRHis

al i phatic et her et hyl _eth Q et her er,  butyl
ethgia i sobut yit foFs§ﬁ§ﬁ¥éFﬁ§F&%ni¥yPePSFﬁllgut rﬁﬁ%&eoB it h§
ter nyl et her)BOdNemthamIgEtmIHtg adf pant iad ilphatdcardidrers updt gl ébher,
exanpl e, jget hyl p?lj_l Oétﬂéran(&é‘t{)ﬂ @pr B hés ewq)}h%s therc! di ﬁ{.&g_ies
whi ch can be us Ssi'ble to mention artlcu

butyryl chlori d@t}’@&'pﬂﬁ/lam m’?&r Ry Y| toXk orhfeyl i %&%ﬂ’eﬁ”&l meﬁfimu de,

| auroyl chlori dterlﬂ-aﬂly&ybﬂfdxqr i, a m@wg'@uit&ml ali?ﬁatﬂd: elydebtarben,
pal m toyl chloride, pelargo

d henyl hl | oyl
Shiai de, 20 . suEm BBV EaphRa®' REreuiafe eRiGrine SBanGhiSrerPETuc
2- met hyl benzoyl chlori d@&s ¢mbm@desbaﬁyhcﬁdnzhﬁbraﬂberwhechrcannhennged,

chloridesshbst gk thg QUSRS 4% ' ¥8htY6A Ghodd® et Téhdarly butyryl
chloride, caproyl chloride, caprylyl chloride, isovaleryl
chloride, lauroyl chloride, linoleyl chloride, heptanoyl
chloride, oleyl chloride, palmitoyl chloride, pelargonyl
chloride, phenylacetyl chloride, pivaloyl chloride,
20 stearoyl chloride, undecenoyl chloride, benzoyl chloride,
2-methylbenzoyl chloride; 4-tert.-butyl-benzoyl chloride
or cinnamoyl chloride.
Most of the iodinated derivatives of the formula
(II) are known products, the preparation of which has
25 been described, for example, by R.N. Haszeldine (J.C.S.
Ve 1949, 2856-2861 and J.C.S. 1953, 3761) and G.V.D. Tiers
(J.A.C.S. 1953, 75 5978), and also in French Patent
2,211,430 and in Phosphorus and Sulfur 1984, 20, 197.
Among the compounds of the formula (I) according
30 to the invention, those are very particularly preferred
which correspond to the following formulae:

¥ g
0 | .
Rf~(CF=C ~N- —0C-
(CF=CH), (CH,) N-C,CR-0C-R, (I-b)
cuzcu-oa
1 VR=0
R%
?llll
Rf-(CF=CH “N-(Y) ~
( )b(CHZ)c ,N (Y)n azcu-on:L_u (1I-¢)
CH,CH_OH '

272



(I'l) are known products, the preparation of which has 25 been

descri bed, for exanple, by R N Haszeldine (J.C S. 1949, 2856-2861 and
J.C.S. 1953, 3761) and G V.D. Tiers (J. A_LCgS_ 1953, 75 5978), and also in
French Patent 2,211,430 and in Phosphorus and Sul fur 1984, 20, 197. Anobng

t he conpounds of the formula (1) .accordi ng tq the invention, those
are very parti ctit Ach e sy ofnPch ok &‘ﬁﬁf?d %% 2/h 8" 0} 8 Fihygiagenl ae:

[err] - 6- Ih rklmmcart e Methpl Padiealls sa@iar» tp z'-’epfﬁééﬂltsfiaﬁ adéyagen
atomor a met hy repr ents_an a radi c
contai ning an eV %‘% ﬁb%?r?’g?l%"'a?%oann O "Fit?ﬁ € de¥ie’ From 2rhe

quantity of addeeiV&(s) of the fornmula (1) to be added to a lubricating oil

to obtai ngopti mumeffe % g€ | ht
of the oi andhlgeref er aglhl)l/ae&@eoet \A‘/:eye?f aﬁ%&%x&eg%g o Lﬁé tlvhg)weﬂ‘)g

according to t nddedonteond sﬂ-uBFéFéFécBHy edl 1:°of qm&-é‘trl‘%ﬂ“&"&ducts
:n whi ch tlhe prepfe¢tbvenéssois abubdasef 0L De %ou:mhmsrb) ta ttheb w%.i.QJhtS at

east equa to Yy I | e r

synthetic hydr o%%% Q OJY\P 9)&? t‘%{&eééﬁ% J?%n%"gé n ﬁ?d rB r%e ﬁal oW ng

di f¥erent fami Ia&ltqueoascogdyogl tot ithes ingbp@epnemsqomqaﬁmm ene

gl ycols f('gd et heg Siﬁaﬁsﬁﬂﬁis hekls ﬁf‘%}?fél?réhéf EBBBE%EBHX)Hf' cdil-

pol y- carboxylic aC| g nojioal cohol s or tE'OL% yal coh , t IS enumerat i on
not being |im tPAERIdP the formul g f(Bhard Caﬂtlﬁa%*e fA%H egual to
petrol eum cuts 1tmt!enﬁydwéﬂghthe manuf act ur e of engi ne oils, such as '

"Neutral Solvent™ bases ﬁélsl I#b‘{aﬂ:eg{ anl con ? Y s C%?Jaq_i ngiio t.he

|nVth|on are advantage I on
di sper sant - det esymthetiidi hydeocarbhnasa synthetlc oil belongmg to the

15 following different families: glycols, glycol ethers,
glycol esters, polyoxyalkylene glycols and ethers and
esters thereof, and esters of monocarboxylic or poly-
carboxylic acids and monoalcohols or polyalcohols, this
enumeration not being limiting.

20 If the lubricant bases used are petroleum cuts
intended for the manufacture of engine oils, such as
"Neutral Solvent" bases, the fluoro-organic derivatives
according to the invention are advantageously combined
with conventional dispersant-detergént additives such as

25 calcium or barium alkylarylsulphonates and alkylphenates,

v or "ash-free" dispersants such as succinic derivatives.
The dispersant-detergent additives promote the solubli-
zation of the fluorinated additives in the oil without
adversely affecting the anti-wear properties of the

30 latter and without losing their own capacity.

The addition of fluorinated derivatives according
. to the invention to formulated oils already containing
additives such as zinc alkyl dithiophosphates leads to a
noticeable improvement in the anti-wear capacity and an

35  increase in the loading capacity of these oils without
interfering with the properties provided by the other
additives: dispersivity, detergency and anti-corrosive
activity for example.

The total or partial replacement of =zinc



25 cal cium or barium al kyl aryl sul phonates and al kyl phenat es, or
"ash-free" dispersants such as succinic derivatives. The

di.spersant -detergent additives pronote th_egsq_l ubli- zation of the
fluorinated additives in the oil w thout adversely affecting the anti-wear
properties of the 30 | atter and without |osing their own capacit The
addition of fludithiephogphata: uped A% orathgweart Rddivivet iign formula-

f ormul at ed OIIStibﬁsaﬂdrC£ﬁ%é¢ﬁu1mhduhh§ﬁiﬁﬁ;éﬁgﬂheaalahnbyabkilto 0.2 %

di thi ophosphat es I eads to not | c r ovement e .anti.- wear
capacity and an® 885&“1& §°F"g’p %T%ftct HRQ Hhryen-
wi t hout interf etil.og vﬂalnas hetpr ppestibde ptovnrhnbl’byat hprotbet:.eddl level:

di sper si vsty, dghetgencl,Gly YicheOthOUHEBRCLLYI B (Ripd P! o Thiad Ot 2l

or partial replacenent ol d I'ophosphat e I - wear
additive in fornhtainedowgthothmﬁtepnzenteqneétaddLEhgene oils by 0.1 to

0.2 % of organo-fluori ngpgd qqﬁgﬂﬁq%eaccgm_ﬁg_v@ tt&ddy@ﬂf tigh nepkes it
possible to reagh a grotectlon | ev e#ﬁ ﬂ hnst wear |ch i S equgl to
or superior to tR¥ENGHPY; Fag hhue uged, ehEhehaPsaduiieRISCERRNT

fl used nat ed addzfheesaikebr ddiichisphdephabent iion tabrtibatihg uekllseifdwer as

a replacggent f@étgbﬁ‘.ce 6&5&% gt '&':.%%'é‘is%'?%‘?}%hsé' '61] Y afafdﬂﬁxé’#'é aqfor 10

petrol engines I nes, i'on 1n these oils.
The exanpl es antiipBsiB Ehﬁéﬁ palBow i | | ustrate the |nvent|on wi t hout

i Im ti ngt Iht The percenmaes; 1l RendingdesesoQthiah lﬁl%vb%’lmgﬂatet "
congLant stirr. Epfgingenfigh Vlm%rbﬁjw%ﬂ e PETHERLABBRAES ¥
be understood as being by weight, unless otherwise
15 stated.
EXAMPLE 1 ‘
. At ambient temperature and with constant stirr-
ing, 5.84 g of heptanoyl chloride are added dropwise to
a solution of 21.4 g of a mixture of the fluorinated
20 aminodiols CgF,,CH,CH,N (CH,CH,0H), and C,F,,CF=CH-
CH,N(CH,CH,0H), (65 and 35 mol % respectively) and 4 g of
triethylamine in 100 g of diisopropyl ether.
After the end of the addition of the heptanoyl
chloride, the solution is heated for two hours at 60°C.
25 After cooling, the triethylamine hydrochloride is fil-
o tered off and washed with ether, and the solvent is then
eliminated by evaporation in vacuo. The residue charac-~
terized by infrared spectroscopy (alcohol band at
3,400 cm™ and ester band at 1,730 cm™) corresponds mainly

30 to esters of the formulae:
Gy fcaud—T—CHICH!OCOCGHﬂ
CH,CH,OH
and

C1F1 gCF = CHCHI-N-CHchIOCOCQHj 3
CH,CH,OH

vield : 94 %



a solution of 21.4 g of a mxture of the fluorinated 20 am nodi ol s
[err] and [err] [err] (65 and 35 nol % respectively) and 4 g of
triethylamne in 100 g of diisopropyl et Qeg. _After the end of the addition
of the heptanoyl chloride, the solution is heated for two hours at [err].

25 After cooling, the triethylam ne hydrochloride is fil- tered off and
washed with etk%d@.lhe solvent is then elimnated by evaporation in

vacuo. The residue charfge tgiddefhrdty off rBx&ApBoeal r 98C0Ey11&ké@)0Ibdrand
e e e
procedure of Exsaméandlars gmigontcicn loft ancphdushgiahemixtore eoHffluori-
fluori nated amﬂ%@'énfﬂo&%'gﬁéagf ggéafo 1?13? tion of an industrial

nat e odiols o

m xture of fluort- a amn e formulae: [err] and where
nis equal to 6, 8, 10, 12 and 14 in respective percentages by wei ght of
56.2 % 27.2 % 12.3 % 3.7 %and 0.6 % This m xture, the nean nol ecul ar
mass of which 10 is 510, EbHat:6H08NOHOM,085 nol % of saturated

am nodiols and 35 nol % of unsaturated am nodiols. This gives a yield of 96
% of—a m xture andsi st- ing principally of esters of the fornulae: [err]
and 15 EXAMPLE 3 The procedure of Exanple 1 is followed, but

cn-1 an—1CF=CH—CH2N(cHch2°H,g

\., where n is equal to 6, 8, 10, 12 and 14 in respective
percentages by weight of 56.2 %, 27.2 %, 12.3 %, 3.7 %
and 0.6 $. This mixture, the mean molecular mass of which

10 is 510, contains about 65 mol % of saturated aminodiols
and 35 mol % of unsaturated aminodiols. '
This gives a yield of 96 % of a mixture consist-
ing principally of esters of the formulae:

CnF 2n+ 1CH2CH2—N—CH2CH2—OCOCQH13
. |
CH,CH,OH

and
cn—,1 Fz,.-‘ CF=CH-CH2—N—CH2CH2_OCOCQH1 3
CH,CH,0H
15 EXAMPLE 3

The procedure of Example 1 is followed, but
replacing the heptanoyl chloride by 8.6 g of lauroyl
chloride and replacing the diisopropyl ether by 150 g of
methyl tert.-butyl ether.

20 This gives a yield of 95 % of a mixture princi-
pally consisting of esters of the formulae:

C.F, szH."'N"‘CH:CHgOCOC, 1 Hzg
}

H
and CH,CH,OH

C;F1s—CF=CHCH;N—CH,CH,0COC,,H,,
' .
CH,CH,OH



repl aci ng the heptanoyl chloride by 8.6 g of lauroyl chloride and replacing
the diisopropyl ether by 150 g of nethyl tert.-butyl ether. 20

This gives a yield of 95 %of a mixture prgnci- pally consisting of esters
of the fornul ae: [err] and [err] -9- characterized by infrared
spectroscopy (alcohol band: 3,400 [err], ester band : 1, 735(; Q{]L EXANPLE
4 Exanpl e 3 ischaragtariaad b¥p| RiTRF9% e SPEFLFOSEOPY (A Foho

C7F15- ami nodi ol3, 400 & tpléyedebai@! ar1pr3I®agmipn of the industrial

m xt yre of fluogrmimnodlols defined in Exanple 2. This gives a yield
of 98 %of a m nci- pally consisting of esters of the fornul ae:

Lerr] 10 and [err] W 5 ike :qapamme It Exepbeeingi $heolGsBwed,
but repl gcin ; o
C7F15- gm od?olésr?cg% | va ﬂﬁ%"%&t quant ti gg""{%em%ri‘if E’%OS%E‘H-DII od

of 0Ol eyI chlqride and
the same nixt ur@l@flﬂd\%ﬂfﬁlﬁalt ad xinreod f of luexinated Mpinedio FRye dg; i s
heated to [err]ijd ofxample ope hour. This also gives a yield of 94 %of a
m xture principally co sed pf esters of t a jand
[err] in the formof a tatk FHYEEFq2 Xh%?‘éc?g Pée%mélf ? f'lrar é%ezgrmc

N pally consisting of esters of the formulae.

an 2n+1—CzH4—N—CH3CH3—OCOC1 1 st

: CH,CH,OH
\Q./ 10 and
Cp-1Fan-1CF=CH—CH;—~N—CH,CH,—0COC,,H.;
CH,CH,OH
EXAMPLE 5
The procedure of Example 1 is followed, but
replacing, respectively, the heptanoyl chloride and the
_ CsF,,- and C,F,;-aminodiols by equivalent molar quantities
15 of oleyl chloride and the same mixture of fluorinated
aminodiols as in Example 2. The mixture is heated to 60°C
for only one hour.
This also gives a yield of 94 % of a mixture
s principally composed of esters of the formulae:

C,F1ns1—CaHe—N—CH,CH;—OCO(CH,),CH=CH(CH,),CH,
| ' :

CH,CH,OH
20 ~and

C,.-,F,,.-,CF=CH—CH¢—N—CH,CHr—OCO(CH,)7CH=CH(CH=)7CH3
. CHCHOH

in the form of a dark liquid, characterized by infrared
spectroscopy (alcohol band : 3,420 cm’; ester band :
1,740 cm™).
EXAMPLE 6

25 The procedure of Example 1 is followed, but



spectroscopy (alcohol band : 3,420 [err]; ester band : 1,740 [err]).
EXAMPLE 6 25 The procedure of Exanple 1 is followed, but -
10 - replacing the heptanoyl chloride by_5;§2_9g of benzoyl chl oride and
heating for .4 hours at [err]. This gives a yield of 95 @6of a mxture
princi- pally con of esters of the fornul ae: and [err]

sistin
in the form of EﬁPﬁJFSﬁﬁg ih& oRRPTaReY Y, cbﬂr&r"&éﬁer‘ﬁ’z& QnPrfarlé‘ionY
spectroscopy (athdbelideaadd Reddfnfefolk; 4ehbﬁi:sbaﬂd6017520 [err]) EXAVPLE

[7erlrQ]J am nodi ol s @a?ﬁgﬁpgaugti&?%e%n&qt are ﬁ(yfﬁ]&or r}ﬁaﬁmellgil’gtrﬁ oo‘i’ﬂ%cj"

defined i n Exanphély. C!Pnelpll'-élmcpfoﬁsaenedolfsthevrfgmuéaeﬂ quid, slightly
turbid at anbi ent tenperature. Y| eld 87 % EXAMPLE 8 12.2 g of

hept anoyl chloride are added rrbr tenperature and with
continuous stirring to a sol ufron %Z%tﬂf\&?j 8?8%#?5 m xture of [err] and

[err] fluoro-am nodiols defined in Emmﬁ@.,l and 8.3 g of 20

triethyl a ne i 20 g of diisopropyl ether. The solution is then heat ed
under ref ux fof™% hours. After cool i ng, the triethylam ne hydrochloride is
filtefed off and washed wi tq‘rlHiéfFFféﬁ—CHﬁd‘l—t-%Clﬂ;@e-lOCenmsl s then elimnated by
evaporation in vacuo. 25 THis gives, in the formof a highly
nobil e yell oworange liquid, a m xt ure HfCHPRsters of the forml ae:

in the form of an orange viscous liquid, characterized by
infrared spectroscopy (alcohol band: 3 ,440 cm'; ester
band: 1,720 cm™).
EXAMPLE 7
10 Example 6 is repeated, replacing the C,F,;,- and
C,F,s—aminodiols by the industrial mixture of fluorinated
aminodiols, defined in Example 2. The product obtained is
a viscous liquid, slightly turbid at ambient temperature.
Yield 87 %. |
15 EXAMPLE 8
12.2 g of heptanoyl chloride are added dropwise
at ambient temperature and with continuous stirring to a
solution of 22.5 g of the mixture of C,F,,~ and C,F;;~
fluoro-aminodiols defined in Example 1 and 8.3 g of
&./ 20 triethylamine in 120 g of diisopropyl ether. The solution
is then heated under reflux for 4 hours. After cooling,
the triethylamine hydrochloride is filtered off and
- washed with ether, and the solvent is then eliminated by
evaporation in vacuo.

25 This gives, in the form of a highly mobile
yellow-orange liquid, a mixture of diesters of the
formulae:

CaF17—CaH—~N(CH,CH,—OCOCqH, ),
and

C7F1 5CF = CH—CHgN ‘cHchz—ococ‘H' 3)2



[érr] and [err] characterized by infrared spectroscopy

3,400 [err] absent; ester band present at 1,730 [err]). Yield :

(OH band at
88 %

EXAMPLE 9 5 The procedure of_Exanple 8 is followed, but
replacing the [err] and [err]-am nodiols by 20.9 g of the industrial

m xture of fluorjnated am nodiols defined_ in Exanple 2. The yield of
diesters of theCPRFAGFEELZEE, r PYaninfeared ospectrasoepy, vArand o af 0.2
1 of ethanol, 23,8009caf® 3apseht poreramdy| bapgo it | ¢ angl73og @i Raney

ni ckel suspendeg ETgZO gh f ethanol are introduced into a 1 litre
uto

Hastel | oy C 15

fitted wth a magnetically driven stirrer

devi ce. After cEBAMPBEQS the autocl ave, 19 g of amonia and then 6 MPa of
hydrogen gre introduced d ated ring
3 TRE] SBSeddlfs OV Rxbiplgaldd (P EB1LERER, Bl "N

is then started and mai nt ai

in pressure teases 2

(about 1.5 hour 5¢Planéngutbe Gn%rrsatlﬂeﬁﬁ'ammikqlﬁjdm 2h® [mredthe t h
ni trogen. Afterlﬁahsemam afifkktuke @ﬁt aﬂuﬁirlmewmmlmé he i Ol n

this gives 21 g epfl anm ne_i formof a white
powder nelting 2 12 ? ggﬁ]ylﬁid gékeFﬁlgfa 3ﬁﬂ“i§ % g of
et hydene oxi de are |ntroduced into a 0 51litre Fbstelloy C auto- clave

fitted wth a PTFE liner and a magnetically driven stirring device,

mxture is then heated up tg@,F,,,—CH—NCH,CH—OCOCeH13)2

b,.

10

15

20

25

30

and

cn— 1 an_«' CF=CH’-CHQ—'N(CHQCH3-'°COC.H1 3)2

is 96 %.
EXAMPLE 10

a) 0.2 1 of ethanol, 23.65 g of 3-perfluorooctyl-~
propanonitrile and 1 g of Raney nickel suspended in 20 ml
of ethanol are introduced into a 1 litre Hastelloy C
autoclave fitted with a magnetically driven stirrer
device. After closure of the autoclave, 19 g of ammonia
and then 6 MPa of hydrogen are introduced and the auto-
clave is heated up to 90°C. Stirring is then started and
maintained at 90°C until the fall in pressure ceases
(about 1.5 hours).

- The autoclave is then cooled, let down and purged
with nitrogen. After filtering off the catalyst and
evaporating the ethanol, this gives 21 g of 3-perfluoro-
octyl-propylamine in the form of a white powder melting
at 70°C. |

b) 71.6 g of this amine and 14.2 g of ethylene
oxide are introduced into a 0.5 litre Hastelloy C auto-
clave fitted with a PTFE liner and a magnetically driven
stirring device, and the mixture is then heated up to
75°C with stirring. The temperature then rises spon-
taneously up to 105°C. The autoclave is cooled to 85°C
and maintained at this temperature for one hour. After
let~-down of the autoclave, the product is maintained

and t he



30 [err] with stirring. The tenperature then rises spon- taneously up
to 105C. The autoclave is cooled to [err] and nmaintained at this
tenperature for one hour. After |et-down f t he autocl ave, the product is
mai nt ai ned - 12 - under 133 Pa at [err] zfor one hour, and this gives 77
g of N-(3-perfl uorooctg/l propyl)-di et hanol am ne in the formof a gre sol I d
which nelts at Wpd %)thétpﬂ-ggeﬁuiﬁeropnﬁxaﬁﬁlre ands this| gives

Egp,l 20; Ingoﬁ Qgcg@f - éﬂlﬂoﬁﬂ 2] -g&&mmilé}{ﬁne in the florm g
- u ro m ne yel | ow orange |i qui
ar ep\rjecovered h&) f+‘£ r}é"’ta}ét}%}t tsRt '%h é%{ﬂqar ed spectroscopy, an
OH band at 3, 400 [err] emd'l'he psbeedhaadaﬁ Elxaiﬁtﬂ.éelrj.sarfeldbwedvedzutlo
ccetyl onor el R e b s Rl BiEShilaodole SREVFRCR IS A O
30 g of the m xtinmebfltp@chm{@ﬂ)emerwmbawened24n7E9an9rfe 2 and

5.5 9 15 ofyd 11 &kt é‘eliﬁuiﬁoaﬂeOi:'e@biréﬁéa(?p%hl@hh%b,llalffﬁe@e at
m xture is then heat e

err] . hours. After coolin filt of f
the triethyl an ?’Femh"f/d&(?clﬁ:l -or tBe B&FfpoFBFFF§°Fﬁ89¥0I Vght %Fn ‘g hi s
‘gives’a 95 % ylxewbtibfcm mantuan @stey Ernd &ont| 220 nomdf a2e obsexstet,s of

the for ae: | f Ex le 11
fol |l owe but r(gdr;) gﬁ&é%égcwé%orl#%ﬂé ed cf?/'lpoyl 2moo(ra| de. IES

Thi s gi ves a 96 %yield of a very nobi | e product
1T—(CHZ)3— I HzCHg—OCOC.H“
Y CH,CH,OH
EXAMPLE 11

4.3 g of acetyl chloride are added dropwise with
constant stirring to a solution of 30 g of the mixture of
CgF,;~ and C,F,;~aminodiols defined in Example 1 and 5.5 g
15 of triethylamine in 100 g of diisopropyl ether, and the
mixture is then heated at 60°C for two hours. '
After cooling, filtering off the triethylamine
hydrochloride and evaporating the solvent in vacuo, this
gives a 95 % yield of a mixture principally consisting of
20 esters of the formulae:

CeF: 7CH2CH2-N—CH2CH20COCH3

N | © CH,CH,OH
and .

C;F,sCF=CHCH,—N—CH,CH,OCOCH,
CH,CH,OH

EXAMPLE 12
The procedure of Example 11 is followed, but
replacing the acetyl chloride by methacryloyl chloride.
25 This gives a 96 % yield of a very mobile product
principally c.onsisting of esters of the formulae:
C.F,7CH,CH,N—CH,CH20COC=CH,
N

i |
CH,CH,OH  CH,



pfincipally consisting of esters of the fornmulae: [err] - 13 - and [err]
In infrared spectroscopy, an OH band at 3,380 [err] and an ester band at
1,710 [err] are observed. EXAMPLE 13 5 57.5 g of a m xture of

the fluorinated anmino- a1 ¢c o ho1ls Te+%]' and [err] (67 and 33 nol
% respectively) and then 10 g of 1, 2-epoxyhexane are introduced into a 0.1
litre conical fa®@dk with a condenser on top, and 10 fitted with a

magnetic rod stirrer and heat agf bycraghoch attH,CH0COo0+0H.ure is heated with
stigrjng for 6 hours at [err], and 4 g of the sane mixture of fluorinated

am noal cohol s are then added agai n and heai@hBﬁPE cof® 15 tinued for 3
hours at [err]. This gives 69.5 g of an orange-coloured m xture of the

conmpounds of the formul ag:;. ' he f Vi -qui d
st Torrl 20 pxawpLE it Wpedtdaddhy, e B Bdha e 538 o

am no- al cohol san@idan. esyesfbandlatpbxJl@demanarer ebgarveddced into the
s?ne apparatug gﬁAﬁﬁLﬁxggPIF 13, agg the m xture #ﬁ.then heaggd mﬁ;h
stirring for 3.75 hours err . i S..gives g of, an
orange Iiduid viscous a§%4509 éh%s?swﬁﬁﬁuﬁﬁe?#ﬁ??%rélgPrﬂﬁétéﬁrﬂﬂﬁQﬂ% of
the\formul ae: [@rfohols CsF,,CH,CH,-NH-CH,CH,0H and

C,F,;CF=CH-CH,-NH~CH,CH,0H (67 and 33 mol % respectively)
and then 10 g of 1,2-epoxyhexane are introduced into a
0.1 litre conical flask with a condenser on top, and

L 10 fitted with a magnetic rod stirrer and heated by an oil
bath.

The mixture is heated with stirring for 6 hours
at 105-110°C, and 4 g of the same mixture of fluorinated
aminoalcohols are then added again and heating is con-

15 tinued for 3 hours at 110°C.

This gives 69.5 g of an orange-coloured mixture

"of the compounds of the formulae:

C.F,,CH,CH:—T—-CH,CH(OH)C‘H,

CH,CH,OH
and

o CH,CH,OH

in the form of a viscous liquid at 40°C.
20 EXAMPLE 14 -

24.8 g of the same mixture of fluorinated amino-
alcohols and 9.2 g of 1;2-epoxydodecane are introduced
into the same apparatus as in Example 13, and the mixture
is then heated with stirring for 3.75 hours at 125°C.

25 _ This gives 33 g of an orange liquid viscous at
40°C, consisting of a mixture of the aminodiols of the
formulae:

. CyF17CH;CHy—N—CH,CHIOHIC,oHay
|
CH,CH,OH



- 14- and [err] EXAMPLE 15 26.1 g of the sane m xture of fluorinated am no-
al cohol's and 14.15 g of 1, 2-epoxyoctadecane are intro- 5 duced into the
same apparatus as in Exanple 13, and the n& ture is then heated with
stirring at [err] for 7.75 hours. 3.6 g of "the mixture of fluorinated

am noal cohol s are then added again and heating with stirring is con- tinued
for 2 hours at PBAr] and then 4 hours at [err]. 10 This gives
42 g of a maroon solid product nelting at [err] and consisting of a m xture

of ¢he aminodiols of the é,p,g-m#%—dﬂe*-ni—cwwqmasﬂm EXAMPLE 16 15
21.6 g of 1,2-epoxybutane and 146.8 g of a njxture of fluorinated
am noal cohols [err] (67 nmol 9% and [erFTct' nmol %, in which the wei ght

di stribution of@?’gﬂjﬂ [err] chalns is as follows: 20
[err] : %[e 27.2 % lerr]
10. 15 %[err] : 26.1 93 the| §|a;np mixture of fluo:glgat%lzguu.no-are

Iné roduced Intoﬁac:%héllsl tart Hopl 28 | yo@ qqtz%‘]é d‘dttatc@éaﬁet hare lPliﬁérbme(rj
2t 6783031 or odHGeHs LRy T ”sgn% PRSI A o4 SRRt hoqeid HBen 30
and\beating is misturecds 0t|:hdh5hdam:led wmthoaeirnng at 120°C for 7.75
hours. 3.6 g of the mixture of fluorinated aminoalcohols
are then added again and heating with stirring is con-
tinued for 2 hours at 120°C and then 4 hours at 140°C.
\/ 10 This gives 42 g of a maroon solid product melting
at 40°C and consisting of a mixture of the aminodiols of
the formulae:

C.F| 7CH2CH2‘~N—CH2CH‘°H)C1QH33

CH,CH,OH
and
C,F,,CF=CH——CH,——I:J—CH,CH(OH)C,,H,,
' CHyCH,0H
EXAMPLE 16
15 21.6 g of 1,2-epoxybutane and 146.8 g of a
mixture of fluorinated aminoalcohols C F,..,~C,H,~-NH~C,H,OH
Nt (67 mol %) and C,,F, ,-CF=CH-CH,~-NH-C,H,OH (33 mol %), in

which the weight distribution of the linear C,F,,,; chains
is as follows:

20 CeF13 t 55.7 %
CsFy; g 27.2 %
C1oFay : 10.15 %
CoFas g 3.9 %
2C,,Fyo s 2.9 %
25 are introduced into a 0.5 litre Hastelloy C autoclave

fitted with a PTFE liner and a magnetically driven
stirring device. .
The mixture is initially heated at. 87-88°C for 6
hours, and 3.2 g of 1,2-epoxybutane are then added again
30 and heating is continued for 4.5 hours at 107°C.



- 15 - After cooling, evacuation of the autoclave and topping at [err]
under 133 Pa, this gives 154 g of an orange liquid show ng a slight deposit
at anbient tem perature, but entirely clepg at [err]. This product is a 5
‘'m xture of the am nodiols of the formnul ae:f{err] and [err] EXAMPLE 17 476 ¢
of the same m xture of fluorinated am no- alcaohols as in Exanple 16 and 184
g of 1, 2-epoxydodecane After copdingy AYaMRGIAN, Qf 1the; putoglave andisk
wi th a condensetoppihgpatf 80w whdiéra1389/mi,) cCthod gliveserismdghed®t eth by

an Qi bath, an hxture i s then heated for .3 hours_at r,rl.. This
gi ves 651 g of %r%ngg?uré&g'fiﬁt ﬁg‘%’ﬁ?ﬂ%cﬁ ol l%%t dep‘a?l{:he%f . t[eé'}"r]
and [err] in theefatwre; hmtoenbjvelyscdesr aguidd °Sholihig produgit igemosit

at anbiens temgiiure H¥!tRAt bhEhYAELEE ofl tHECroRRulaes EXAVPLE 18 570 g
of the same m xture of fluorinated am no- al cohols as in Exanple 16 and

144.3 g of styrene oxide are charged to the sane apparatus as in Exanple

17, and the mi xture is then heaféd-Gt-B—LHOHOHM Hh Stirring. The 25

tenperature then rises spontaneously up| oquerr]. The m xture is cooled to
4

[er{]/_; and maintained for one hour at thf nper at ur e.

and
Ch-1F2n—+—CF=CH—CH,—N-—CH,CH{OHIC,Hs
| _
C,H,OH

EXAMPLE 17
476 g of the same mixture of fluorinated amino-
alcohols as in Example 16 and 184 g of 1,2-epoxydodecane
10 are introduced into a 1 litre conical flask with a
condenser on top, fitted with a magnetic rod stirrer and
heated by an oil bath, and the mixture is then heated for
-3 hours at 120-125°C.
This gives 651 g of a mixture of the aminodiols
15 of the formulae:

CoFane y—CsHe—N—CH;CH{OHIC1oHz,
dhiom
and
U | CoerFan—y=CF=CHCHy—N—~CH,CHIOHIC 021
C2HOH

in the form of an orange viscous liquid showing a slight
deposit at ambient temperature but entirely clear at
40°C. '
20 EXAMPLE 18
570 g of the same mixture of fluorinated amino-
alcohols as in Example 16 and 144.3 g of styrene oxide
are charged to the same apparatus as in Example 17, and
the mixture is then heated up to 113°C with stirring. The
25  temperature then rises spontaneously up to 134°C. The
mixture is cooled to 113-115°C and maintained for one
hour at this temperature.



®
b;

- 16 - This gives 702 g of a yelloworange liquid which is very viscous at

anbi ent tenperature but nobile at [err].
product consists of a 78 % nol ar proportj

[err] 5 and [err] and a 22 % nolar proportion of arri nodi ol s of
formul ae: [err] and [erg% EXAMPLE 19 10 g of a mxture
consisting of 4.5 g of ERhEnSH¥ESnt02Q qfsagr%klmmmﬂm% Which

The NWVR anal ysis shows that this
ofg of am nodiols of the formlae:

t he

introduced intoig eyt relsé@usll as:s amﬁénautteﬁ;batatuead B apb@iecClawve is

t heq_evacuat ed

B ey gg@? \(iloﬂbe? e § léllgf gb%%%gggﬁgrﬁ &g)é&f‘{)erfl u.oroet hyI

mxture i s thenofeatd® %inmdlaxt pmopogtion 2f hmﬁlnedaol{;e@f]tharﬁbmﬁmmer
64 g of vinylidene fluoride are then introduced and heating is continued
for 21 hours at [err]. After cdefi- ngczdn-cN-pGlﬂng@gl)-eﬁ!sH: he autocl ave, 146 g 20
of a product are recovered, of which the! %Hanal ysis of the principal

conponents i s agndiol | ows: C2F5I unconver?

[err] where
n =3

\_0.4 %n = 7

\\{.
10
15
L‘:
20
25

: 29.3 %
n=1 : 23.5 %n = 2 : 19.9 % 25

: 0.1 % '
CzH.OH

and a 22 % molar proportion of aminodiols of the
formulae:

CaF2n.1=CoH,—N—CHI(CgHg)—CH,OH

C.H,OH
and
C,._,F,,._,—CF=CH—CH,-—-N—CH(C,Hs)-—CH,OH
é,H.OH
EXAMPLE 19

a) 6 g of a mixture consisting of 4.5 g of
ethanolamine and 1.5 g of cuprous chloride is introduced
into a 1 litre stainless steel autoclave, and the auto-
clave is then evacuated and cooled with liquid nitrogen,
and 246 g of perfluoroethyl iodide and 64 g of vinylidene
fluoride are introduced therein. The mixture is then
heated with stirring for 21 hours at 145°C, and a further
64 g of vinylidene fluoride are then introduced and
heating is continued for 21 hours at 145°C.

After cooling and purging of the autoclave, 146 g
of a product are recovered, of which the GC analysis of
the principal components is as follows: |

C,F;I unconverted : 29.3 %
C,Fs(CH,CF,),I where n=1 : 23.5 %
n=2 s 19.9 %
n=3 H 10.2 %
n=4 s 4,12 %
n=3>5 ] 1.3 %
n==e H 0.4 %
n=17 : 0.1 &

6



- 17 - This product is distilled in vacuo and the fraction boiling at 59C
under 4,666 Pa is recovered. This gives 28.6 of the conpound [err]. b) 4
g, of a mxture consisting of 3 g of et hancié amne and 1 g of cuprous
chloride and then 374 g of C2F5(CH2CF2) ZI ~ar € charged to the same autoclave
as above. Ethylene is then injected for 7 hours in such a way that a
pressure of 2. @hlilda psodacht adisiediatiflded] . inf vacuoet andwthend fpacyiog of

the autocl ave, tog g,recovere qéf 4 63(;]6'g@dlé‘“ﬂew@ei-é&“‘rﬂfl?baiib'égg at

[ err]; under g and consists o
conpound [err]28 ﬁagMﬂﬁ éth%aqmpqmq |Cm satCHEE2) ). 100 g of this conmpound

The mxtire s heatet (0 (ePT M R tiil B 200 Ch g Ol eLhangl  agne
err stirrin e -
are then3 ntro@iide | an 80 ]mgnuf’\gs CURFus rrﬁﬁ?lf’ aﬂg’ \['ﬁ’% tgﬁper ?mﬁge
Lt\te m xt ulr e i s o,reCHER, pA tare eﬂiangeahd:oma:ha! alamed auttecdaver a8 bbowve. 20
er cooling, t
m%éiﬁa@ﬁg ‘ié;g (}J_éxser{_nat L REPY Hohr2 4l BEcHPRCLaRNBRAE S

recovered and tenperature fir th 0.1
litre of 10 %@cpmm dﬁﬁl%%ﬁwqm%éﬁr%s W|th01I|tre
of \uat er and SUbsequentiﬂté:.Om&Sicﬁim{ Qind pHida rng25f theﬁaﬁQQacE&veThehe

resi due |ghs 60. t f d), A6

this am aI colﬂﬁo‘fﬂ"g" P qsdn'? ‘iﬁg'esgﬂéoidﬁ 3’?1 At EQ ﬁﬁl 8 13
and heated up tm&dﬁﬂﬂ%tl’asisrreogveﬁedt hit WeﬂrghsaQISegaandalcms.S\MSth 30
stirring, a m h d

1 hour)g eg:tgéy S:chnﬁo?ﬂﬁi 0;8 n{)cfh éFﬁiﬁ ?!iféﬂaf‘ o UhageR (Qolid

is injec ing a i c2pressure for 4.5 hours.
Thiis . gi ves 72 qekting at Bk’ Gni nodi oI [err] which is in the formof a red

paste. 35 EXAMPLE 29y 100 g of this compound and 100 g of tert-amyl
15 alcohol are charged to a 0.25 litre reactor. The mixture
' is heated to 100°C with stirring, and 61 g of ethanol-
amine are then introduced in 30 minutes, while maintain-
ing this temperature. The mixture is then heated to
reflux and maintained there for 7 hours.

20 After cooling, the mixture is allowed to separate
and the upper phase is recovered and washed by decan-
tation at ambient temperature first with 0.1 litre of
10 % sodium hydroxide solution and then three times with
0.1 litre of water and subsequently topped at 31°C under

25 6,000 Pa. The residue weighs 60.8 g and consists of the

‘ot aminoalcohol C,Fs(CH,CF,),C,H,NHC,H,0H.

- d) 64 g of this aminoalcohol are introduced into
the same apparatus as in Example 13 and heated up to 65°C
with stirring. At this temperature and always with

30 stirring, a mixture of ethylene oxide (4.4 l/hour) and
nitrogen (0.5 l/hour) is injected by bubbling at atmos-
pherié pressure for 4.5 hours. This gives 72 g of the
crude aminodiol C,Fs(CH,CF;),-C,H,~N(C,H,0H), which is in the
form of a red paste.

35 EXAMPLE 20 -

4.7 g of heptanoyl chloride are added dropwise at
ambient temperature and with constant stirring to a
solution of 12 g of the aminodiol from the preceding
example and 3.2 g of triethylamine in 100 ml of acetone.



4.7 g of heptanoyl chloride are added dropwi se at anbient tenperature and
with constant stirring to a solution of 12 g of the am nodiol fromthe
preceding exanple and 3.2 g of triethylamyge _in 100 m of acetone. - 18-
After conplete addition of the heptanoyl 1h oride, the mxture is heated

under reflux for_two hours and then cool ed, the triethylam ne hydrochl oride
is filtered of AEHRF tPRBLetRnAdAItioRpSae heRFaReY] aehinrifeyadths s

fThle reSId due i ls:ﬁrmufedissnbu@édj mxﬁiéb’:créfh@khfaﬁd_ﬁd@e mgiﬁ i laﬁdl th’rehe?
ilitered to elim es.of triet ani pe ori ter
evapgrat i on of SaRLeEnerie, fElethPEERLEE binBbtI SALAE BY e taRedl Ber ]

[err] char act eramiedtlltg suivenédlspevaporabpd bgHdistdliation in yaga®.
[err], e r ' ; Xél}_/ﬁ e C e of
Exarrpl e | S ?flﬁ g’di&"g%tjge% arél %ggéﬁsoﬁge?aﬁg kEOI‘I 3&. 33134?@
benzoyl chl ori cﬁ@lm%n dis &hen fiditezedy tehe b@%éﬁtﬁfth‘helal# tranﬂ

[err] charact ergzfskhypl; amirﬂér d:ocm&iﬂi@scomﬁ‘ter(b&la@oﬁ&:l&ﬁwf[Qﬂ}fe]
ester band at 1,710 [etalﬁi% \VPLE, 22,

3- per f | uor ooct Yt b\ i 1%‘:'%“‘@19%1123’9‘:]6? 9sten of R LaiaL

i nte@duced into the sanme appa- ratus as in Exanple 13 nd the mxture is
heated with stirring at [err] CieT CHGTeareH-Ch—NrHeet—P8 Ef”t‘if

1, 2- epoxydodecane are then added and the m Xt yygd,64 heated at 100C for 6
hours, and a further 3.8 g of 25 3-perfl uorooctyl propyl am ne are then
added and heat'éﬂat&c@@ﬂité’dlecbforlﬁffﬁédi adpdctrdscogy s @I eddahd g af the

am nodi of , 3,360 cml, ester band at 1,735 cm’)). Yield: 98 %.
~ EXAMPLE 21 |
The procedure of Example 20 is followed, but
replacing the heptanoyl chloride by 4.45 g of benzoyl
chloride. This gives principally the ester of the
15 formula: ' '

Cst_‘CHchz)f—CH-C Hg—N—cH chz—OCOCgHs
CH,CH;OH

characterized by infrared spectroscopy (band at
3,330 cm™'; ester band at 1,710 cm™).
EXAMPLE 22
48.2 g of 3-perfluorooctylpropylam.l.ne and 18.5 g
ot 20 of 1,2;epoxydodecane are introduced into the same appa-
ratus as in Example 13, and the mixture is heated with
stirring at 80-90°C for 3 hours. A further 18 g of
1,2-epoxydodecane are then added and the mixture is
heated at 100°C for 6 hours, and a further 3.8 g of
25 3-perfluorooctylpropylamine are then added and heating is
continued for 5 hours at 110°C.
This gives 87 g of the aminodiol
QH
c.F,,(CH,),N(CH,&H—C,OH;,),

in the form of a light beige solid melting at 40°C.



['err] in the formof a light beige solid nelting at [err]. - 19 -
ANTI - WEAR TESTS The anti-wear capacity of the lubricant com positions
containing, as the base oil, the mneral qpl 200 Neutral Solvent and, as an
additive, a conpound 5 accordi ng to'tgg Invention with a fluorinated
chain was determ ned by neans of the 4-ball EP machine from SHELL, the
descri ption of ANUI~WEAR JIBSAS | n t he "Annual Book of ASTM Standards", Part
24 (1979), pages 680 t @HeBBanthewb8s! ddplicty OF CEnSI Uglb%'lféﬂdt Obom2 MM

. dianeter to rotate at a speed of tation of, . 150 [pmon free ot her
bal 1< whi oh ar GBI LG A8 obBPG 35§ O 4 1S AHESTR pBL
| nVﬁst i gat edh AgdoaNeatrdl @SoliferiaNand,appsi anh bgzdélttve; s/ stempaindh
pushes t t hr a N

3¢ N oo Jd NP U S0 Aobnt Ln \PPER B3k LuBtefigfedcRaln

chuck. T anti - i VEness r| cant 1s determ ne ﬁg mean
val ue of the didetsmminest hhaeans ofhddhe: Aznb@:lé &R %“ﬁéhtlﬁﬁeérpmxﬁéEE&H s

after running figfe QaadA tlo%p of which is g-f.%nr eaUkkthe thﬁhanBWokhof
different fl uor| nat ed ad Ves accor d4 o(g'lt%?g’ the i nverktd[ tifi
Te HF L rru RGeS, ¢ Ongi %081 e

under the for mASIMysan
desgri bi ng the prepar atften aésthe:dﬂsjm‘umabédmmmweﬁ bad lassendlenmi n

Tab! e I elv&'n ch fcf"é:r? er%:%ﬁca e Y Pté poy Isg%lagu_% Bft tj_gofol Yo Bat ed

addi tive 1 ncor- ora ed Tn ase ol “Is 1n catecrlnt he second col um.
- 20 - three other balls which are held .1.mmob11e and are covered
by the lubricant to be investigated. A load of 40 or
b 70 daN is applied by a lever system which pushes the
~ three fixed balls against the upper ball placed in a
15 chuck.

The anti-wear effectiveness of a lubricant is
determined by the mean value of the diameters of the wear
indentations on the three fixed balls after running for
one hour.

20 The results obtained with different fluorinated
additives according to the invention, identified under
the form Fx where x corresponds to the number of the
examplé describing the preparation of the fluorinated
additive, are assembled in Table I which follows. The

25 proportion by weight of the fluorinated additive incor-

e porated in the base oil is indicated in the second

)

column.



TABLE | Fluorinated Proportion in Indentation dianeter in additive
% by wei ght mm for an applied | oad of 5

40 daN 70 daN None - - 20 - 1.44 2. 37
(control) 10 F 1 0.1 0. 60 0.56 F 2
0. 67 1.1 F 3 o 0.42

0.50 F 4 0.BABLE I 0.78 F 5
0. 68 .1.08 15 E 6 039
O.Q7jF 7 . 0. 66, ! &
0.7 Fluoxginated Proportion in Indeqyﬁﬁ}on lameter'lgio
0.7 laddiXlive F]11 % by weight | mm for an appli®dAdoad of
0.79 F 1 0. 37 0.77 X
0.1 5 oleo 0.94 F 14 40 dan ™, L 70 dem
0.76 F 15 “ 065 077 2 F 17
; 00 F 19 0. 70| None 1.10 F 18 o 84 1.44" @ 5%
: " : 1.05 H 20
" © 0.59]| (eontrol) g 75 £ 21 " 0. 63
0. %830 The sarfe—rethed—was—gsed f-of dctc.n#uiuu tre—antFwear
effectivgness afglupricant cqnpositgofs ob-| taigegh by addl ng t@, sde m pera
oi | 200 the grincipal convgntiona "addltlves of a categpry SAE 15W0foil
for 35 pet rldf ehgines, wijth the éxceptifon ?-8he zinc|dithtot phosphat e
which is repladegl by a conpoynd according tp the.42ventiop havl ngoa
fluorinated chgin. The princijpal conyentionFI ditives fpr a A@hlSVﬂO
type.oil are a d%te?gent (qver based sul phonat %, a | dispersant
F 5 " 0.68 1.08
15 F 6 " - 0.39 0.61
F 7 . 0.66 0.77
F 8 " | 0.77 -
F 9 " 0.80 -
F 10 " 0.72 1.1
20 F 11 N 0.57 0.79
F 12 , " 0.37 0.77
F 13 0.1 0.69 0.94
F 14 ' " 0.67 0.76
F 15 " 0.65 : 0.77
25 F 17 " 0.70 1.10
g”.l F 18 " 0068 0.90
F 19 . " 0.84 1.05
F 20 " 0.59 0.78 1
F 21 " 0.63 -~ 0.78
30

_ The same method was used for determining the
anti-wear effectiveness of lubricant compositions ob-
tained by adding to the mineral oil 200 N the principal
conventional additives of a category SAE 15W40 oil for
35 petrol engines, with.the ekception of the zinc dithio-
phosphate which is replaced by a compound accordiné to
the invention having a fluorinated chain. The principal
conventional additives for a SAE 15W40 type oil are a
detergent (overbased sulphonate), a dispersant
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- (succinimde) and an antioxidant (aromatic am ne).
these tests are assenbled in Table |1

The results of
which follows: TABLE Il 5

F _uori nat ed Proportion in |Indentati on (iilarlet er in additive % by
wei ght mm for an applied |load of 40 daN™™~ 60 daN 70 daN None
0. 60 1.80 2.10 10 écont rol) F 1 0.1
0.37 - (sucpig@ingde) and anpaptioxidant (aromatigs amipe). The
8- 27 O0.r3d6ults of 4these0t39t§5are agsembled in '].‘alz)le3 8II which
o.g‘a/F 5 follows: . 0.38 - 0.63 F 6
" _ 0. 45 - 0.86 MABLE II " 0. 36
- 0.68 20 F 8 ! 0.41 -
- FE 9 " i 0. 44 - - F10
" 5 . 0|&luorinated Prpportdon inl Indentation diameter in | 346
- 0.66|Rdditive % by weight | mm f£dk 3h applied load Gff9 25
F 13 0.23 . 56 - 10. (fl: il
0.3 ; 0.59 0.75 F 15 40 daN af% 70 daN ]
0. 572 - F 15 o—2 8—82—6+3
- 0.59 30 F 17 p 0. 45
1.84 0. 27 n?ogé_ 0. 45 1.28 F |18 0.5(9 1.80 0. 22'10
0. 37 10 (contzo¥F) 21 0.54 - '
0.77 F 22 O 46 =35 The sane hethod wad al so
used for exam i ng the '
- 1 0.1 0.37 - 0.82
\a_, .
" 0.3 0.37 - 0.86
15 F 3 " 0-37 - 0.86
F 4 " 0.38 - 0.68
F 5 . " 0038 - 0063
F 6 " 0.45 - 0.86
) F 7 " 0-36 - 0-68
20 F 8 & 0.41 - -
F 9 " 0-44 hnd -
F 10 " 0-40 - 0-75
F 11 " 0-36 - 0-66
_ F 12 " 0.36 - 0'69
F 15 0.15 - 0.57 -
" 003 - 0-59 0-75
30 F 17 0.2 - 0.45 1.84
" 0-27 - 0045 1.28
F 21 " 0.54 - _ 0.77
F 22 " 0.46 - -
35

The same method was also used for examining the
anti-wear properties of 1lubricant compositions which
combine the zinc dithiophosphates and the fluorinated



anti-wear properties of lubricant conpositions which conbine the zinc

di t hi ophosphat es and .the fl uori nated -22- derivatives according to the

i nvention,-in such-a way that the contents4f_ zinc, phosphorus and sul phur
are lower than those in conventional oils. The results obtained are
assenbled in Tapble 11 which foll ows, where 5 the anti-wear additive A
is a zinc dial BATINAHIVEHACCPRAIRT RS thhe abnyentimn: Addiguch & waya
zinc al kyl aryl whdthi theéoephteatsTAR Ezint, 1Q>hos horus and sulphur are

LDy, SCT Sy, IR “eabl] SO0 cSRBRPLIAAD, ofte. B roguits

0.41 mrﬂeﬁi are assemblzDNmiTable) IITVmwhiich follows, ﬁhéte
el 200'\3 Of | +Q o @ -gealr/o QadEEE{SLGﬁ A& &%1qc d}ralk9169[16trhri]opﬁos- *
0. 42 ®hate and the antipxidagt @dditive B is a ging alkylarylg 50
20 Control = ZQQN.lﬁ.d%hbs'lpr%ﬁé B 330 0.77 1.97 200N oi | +
1 %of B+O 1% of [err 0. 37 4" o+ [err]
" 0.35 .55 25 —J\'-ﬁe:g%fresults show t hat the
cori‘nat i on of +he—H 'ucri frated—ger-rat-rps—aceor-g-rg—to—the—thvent+of—i t h
zi nc di tyy ophopphates makes it possible taghtain %366{ mtélo'\v/v
zinc content, which have remarkabl e antiiwear prqper
The anti-wear [LI%kRANE ompasitinn f| yprgontent corﬁ%rﬂjsl%d?ﬁﬁ ng tp the
I nvention were|al so tested by nmeans of tpe@ﬁﬁx |y lddye descii bay ddan
"Annual Book of ASTM St andards™ Part 24 dages 594 to ¢01, using an
SAE_L5WI0 typeforT, 1Tn which the zinc difhrophospghate
Controlss200N oil + 1 % of A 1060 0.41 0.90
15 200N oil + 0.5 $ of A 530 0.42 0.90
200N o0il+0.5% of A+0.1% of F, " 0.40 0.60
" + " + F, " 0.39 0.64
" + " + " FIB . " 0.42 0.60
" + +0.2% of Fy " 0.40 0.50
20
Control = 200N oil + 1 $ of B 330 0.77 1.97
200N 0il + 1 % of B+0.1% of F, " 0.37 0.54
" + w3 m F, " 0.35 0.55
_ 25 These results show that the combination of the
W fluorinated derivatives according to the invention with

zinc dithiophosphates makes it 'possible to obtain com-
positions of low zinc content, which have remarkable
anti-wear properties. | '

30 '~ The anti-wear properties of the fluorinated
compounds according to the invention were also tested by
means of the FALEX machine described in "Annual Book of
ASTM Standards" Part 24 (1978), pages 594 to 601, using
an SAE 15W40 type oil, in which the zinc dithiophosphate

35 has been replaced by a fluorinated compdund according to
the invention. After subjection to a load of 250 kg for
3 hours, either rupture of the tool or its weight loss
(wear) is recorded. The results obtained are assembled in
Table IV which follows.



35 has been replaced by a fluorinated conpound according to the
i nvention.  After. subj®ction to a |oad of 250 kg for 3 hours, either rupture

of the tg or its weight |oss (wear) is recorded. -The results obtained are
assenbl@d in Table IV which foll ows. ~ Z3- "TABLE |V Fl uori nat ed
Proportion ‘Wi ght |oss additive (% by wei ght) o Iinng 5
None ' FractureIABRR AM ) F 1 0.22

106 10 F 13 0.23 100 F 15 0.31
66F 18 0,20 . 30 TESTS ON THE ENG NE TEST BENCH
15 Alugginated)  REQRASEIAN for petf el @SS contai jing a

fluori nat ed cofddit e or di 1%% by heidgivent i on, | wasid e ed on an engi ne
t est ben% in ¢om parison.wth a commercial oil]of the sanme categoly,

containing a zinc dialkyl dithiophosphate (anti-wear 20 additivé

normal |y used i§n end¥omre oi |l s). The control oil [gprEjadture commerciall oil
whi ch contai ns i{h&ﬁ@!&éi n to zinc dialkyl dithjophosphate, the other
conventional adiditives entering the conposition pf this type of |ubficant
(detergent, digpersant, anti{ 2o OX1 dant, VIBCOSItYy I nprover, pgur
poiNay depressa t) The oil [=rr] acearding to the invedéion differs|from

t he cont oi | only t he | acement of|the c dial kyl
di thi oph%@ph t!"elo’J 3 % of ,onpoghgg[err] in the oi Ifi)grr] 30

-

The tests were car ri%ed out upder Okh31fol | owi ng cpnditi

| 718 0.20 30
{

~ TESTS ON THE ENGINE TEST BENCH
15 . An SAE 15W40 category oil for petrol engines,
containing a fluorinated compound according to the
invention, was tested on an engine test bench in com-
parison with a commercial oil of the same category,
containing a =zinc dialkyl dithiophosphate (anti-wear
20 additive normally used in engine oils).

_ The control oil (H,;) is a commercial oil which
contains, in addition to zinc dialkyl dithiophosphate,
the other conventional additives entering the compoSition
of this type of lubricant (detergent, dispersant, anti-

25 oxidant, viscosity improver, pour point depressant).

S ' The oil (H,) according to the invention differs
from the control oil (H,) only by the replacement of the
zinc dialkyl dithiophosphate by 0.3 % of compound F, in
the oil (H,).

30 The tests were carried out under the following
conditions:
- RENAULT 20TS engine, type 829/7, having a cubic
capacity of 2,000 cm’, a nominal rating of 81 kW and a
nominal engine speed of 5,600 rpm.
35 - Running in : 10 hours '
o - Duration of the test (after runniﬂg in) s
100 hours without draining
- Power : full load
- Periodic check of the o0il and water



- RENAULT 20TS engi ne, type 829/7, having a cubic capacity of 2,000 cnB, a
nom nal rajing of & kWand a nom nal engine speed of 5,600 rpm 35

-. Running in : 10.-hours - Duration of theqest (after running in) : 100
hours w thout draining - Power : full load - Periodic check of the oi
and water 24 tenperatures, (jnlet and qQutlet) After the test, the engine
pi eces were an%%gp%%s@'&]&f tH$%)o Eur opean St andard MD2A78.

The results are groupgmjﬁeﬁfthée&éstthm@ éngingspiéces were analysed
TARLE V Mexi Mgl pagl fek oo O[Sl ng £ bul§56dn Beanaall 822765 e,

St ons:
8.9 .  land (1#«Bsults are grmped in the 3able which feddewsgrooves
30 5 24.7 25.3 15 (1+2+gpprEVer ni sh grooves 20
6.2 11.1 (1+2+3) . bottom 10 2.1 5.8 20
TOTAL 100 bs. Y 70.]5 HEAT bﬂABILITY TESTS I n
order to estimate their behaviour in ¢orMaxiininons cl ose tjo those exijsting
in an engine, the fluori- 25 nat ed gggﬂgﬂgps 90", i nig t i pventi on
were subjected to a thernogravinetric|analysrs ifn alrFﬂThisEﬁgé?ﬁcorsists
of \sdbj ecti ng gprotduct—sanpte—to o tegnperaturerise (2CAmTUtE)—urder an
air ratgef 10g{duuy @b recording the pgycentage wg ghti | osggs at |200,
250 and ]
' Pistons:
. skirt 10 8.4 8.9
i . carbon grooves 30 24.7 25.3
15 (1+2+3)
. varnish grooves 20 6.2 11.1
(1+2+3)
. bottom 10 2.1 5.8
91
20 TOTAL , | 100 : 63.9 76.5

HEAT STABILITY TESTS _
In order to estimate their behaviour in con-
ditions close to those existing in an engine, the fluori-
25 nated compounds according to the invention were subjected
e to a thermogravimetric analysis in air. -This test
consists of subjecting a product sample to a temperature
rise (2°C/minute) under an air rate of 10 1l/hour and
fecording the percentage weight losses at 200, 250 and
30 300°c.

The results obtained are assembled in the table
which follows. For comparison, the behaviour of the
following fluorinated compounds described in the prior
art (French patent 2,520,377) is indicated at the start

35 of the table. )

ue]
(

CSF 17"’C2H4 -NH-C2H40H

o
N
*

.CgF17-C,H,-N(C,H,0H),



30 300C. The results obtained are assenbled in the table which foll ows.
For conparjson, t he* behavi our of the following fluorinated conpounds
described in the prior art (French patent2§ 520,377) is indicated at the

start 35 of the table. P 1 lerr] P : [err]. -25- P3 : Jerr]
(n defined as in Exanple 2 above) TABLE VI 5 Fl uori nat ed '
Wei ght | oss (%R JomfaBasi-C-H:~N(CH,08h0C 250C. 300C P 1
80 . 94.6 5¥h|aeﬁined as in Exaﬁ%ﬂe52 above.%2 6 96.4 10
P 3/ 43. 8 96.5 7.5
31.5 80 F 2 7.5 30 80.6 F 3
5 16. 6 .48 15 F 4TABLE VI 4.4 15.6
43 F 5 4.8 13.8 28.7 F 6 2.4
18.1 61{2 F 7 6.8 28. 7 80.3 F 8
6.2 5 37. 5| Fluorinatesd 20 F dleight loss (%) af 1 37.5
85 F 12 co%fodhhf3 57 200°C 8B0Fcl3; 300°C 5
17.5 58|F 1 5 17.5 ' 58 F 15
3. 16 _ 4125 F 17 g 20
62 6/F 18 P 1 5 2% 9468. 4 F 2197 9.4
43.8 86]3pF 32 27.% 5 92.6 5 96 . 425
10 P 43.8 96.5 99.9
W, F 1 7.5 31.5 80
F 2 7.5 30 .80.6
F 3 5 ' 16.6 48
15 F 4 4.4 15.6 43
P 5 4.8 13.8 28.7
F 6 2.4 - 18.1 61.2
F 7 6.8 | 28.7 80.3
F 8 6.2 37.5 97.5
20 F 9 8.1 37.5 85
F 12 14.8 57 87
F 13 5 17.5 58
F 14 5 17.5 58
F 15 3 16 41
/25 F 17 4 20 62.5
F 18 5 25 64.4
F 21 9.4 43.8 86.3
F 22 2.5 6.5 25




- 26 - EP 0248697 B1 dains 1. Lubricants, characterized in
that they gontai.n at T east one pol yfl uori nat ed conpound of the general

formula: [err] (1) in which: Rf denotes_a erfluorlnated dj LS an
integers fromO to 10, b is equal to O or f@ but cannot be g gﬁhgg? B

simultaneously a is equal to O and c is equal to 1, c is an integer from1l
to 4 if ais e zero, but is equal t02ifais other than 0, mand n

ar Sjalch $qual 1t,0 Omﬁrh&ca&ﬁseprm&é’fh%& L ﬁﬂ?lch&tsumfé t%ﬁ@agﬁ&t
ra a repr,esents e [0)¢ e ou an
whi ch can be P aI Oongt cﬁqwlé:#]e‘ﬁi/ ’é'é£ ‘Fy %‘E%CP‘H’%; h‘% obBf aFSH?raii

al kyl radical doxmalaisng 1 to 20 carbon atoms a cycl oal kyl radi cal
containing 5 or 6 carbon atons or an optlonally sulgstltut ed aryl radical,
[err] and [err] which can be identical or dlfferentl each represent a
hydrogen atom or the acyl radical of an %l’ 6@]..5 phatic or
aromatic car boxyﬂﬂ'-(tcminig) e¢F=|ca HQDG-IO he synbol s [err] and R2 QQ) ng
ot her than hydrogen o et hyI adi“cél N\hhi.e 8!% h_@ +.m+ nis zero, and
| east one of the synbols R 1 and R2is e z% n‘hyél[.qgen if mis
eqﬁa* to 1. 2. Lubrlcants according to Caiml, my which Rf is a linear

or branched perf] Q3 al kyl radi cal cont ai ni ng 2 tol20 carbon atons. 3.
Lubri cants accordl n o Caim1l or contai ning a m xture of
pol yf | uori nat ed con&inﬂ%W% queﬁi%@adﬁe%a&#%le different.

a is an integer from 0 to 10, -
. b is equal to 0 or 1, but cannot be equal to 1 if
. simultaneously a is equal to 0 and ¢ is equal to 1,
c is an integer from 1 to 4 if a is equal to zero,
but is equal to 2 if a is other than 0,
m and n are each equal to 0 or 1,
X represents an optionally substituted aryl radical,
Y represents the 2-hydroxy-1l-phenylethyl grouping,
R, and R’; which can be identical or different each
represent a hydrogen atom, an alkyl radical containing 1
to 20 carbon atoms, a cycloalkyl radical containing 5 or
6 carbon atoms or an optionally substituted aryl radical,
R, and R’, which can be identical or different each
represent a hydrogen atom or the acyl radical of an
o aliphatic, cycloaliphatic or aromatic carboxylic acid, at
least one of the symbols R; and R, being other than
hydrogen or a methyl radical if the total a + m + n is
zero, and at least one of the symbols R’, and R’, is other
than hydrogen if m is equal to 1.
2. Lubricants according to Claim 1, in which Rf is a
linear or branched perfluoroalalkyl radical containing 2
to 20 carbon atoms.
3. Lubricants according to Claim 1 or 2, containing a’
mixture of polyfluorinated compounds, the Rf radicals of
which are different.
4. Lubricants according to one of Claims 1 to '3, in
which a is zero and ¢ is equal to 1 or 2.
5. Lubricants according to one of Claims 1 to 4, in

LT




4. Lubri cants according to one of Clains 1 to 3, in which ais zero and c
is equal to 1 or, 2.- 5 Lubricants according to one of Clainms 1 to 4, in
-27- which mis equal to 1 and X is a phesyl _radical which is unsubstituted
or substituted by an al kyl or al koxy group having 1 to 4 carbon atons. 6.
Lubricants according to one of Cl ains to.5, in_which the | yfl,uori nat ed
conpound(s) is“Hich & 48 saual tooh & 3f FthFBVﬁ'qua?c%gr M’"F wfii ch
the sum of b +uhsubstitaltdd ok dubstitirtedl bydangalkylooroalkoxyt Qybup

radi cal, [err] ,represents | radi cal contai ning an even nunber of
casﬁgn at ons f&?f#ﬂlqgl lté’ %d’?ﬁ:@gﬂ ar%g%'?sg'sent s an al ighat ic, cycloaliphatic
or aromatic radi.cal Lubricantis | aceerdirgotai mpa eHn€laimsl di ke 15018, in
whi ch the cont gaf; G J A B G TR (9 3ls beasireOs8i¥rkiEd

wei ght and is pre]T era y)qoe;iﬁeen Ol. 05 and 0.5% éss) Lubri cants according
to one of O airfxom tthosge jof Hhe £AMIAR Y | uori nat ed conpound(s) is or are

associ ated with conventional additives. 9. Pol yfl uori nat ed conpounds of -
the formula: R [err] [err] in which the synb L.sd?f, a, b, ¢, n, [err] and Y
are as defined in Caiml. - 28 - 10. Conpdunds according to Caim?9,
in\which Rf is a RE-(CF=CH), (CH,) -N-CH,CH-O0C-R,

CH,CH-OH , - (1-b)

. R“l

N/
) R"l
RE-(CF=CH), (CH,)) -N-(Y) —[CH,CR-OH|, _
cazcazoa

in which the sum of b + ¢ is equal to 2, R"; is a hydrogen
atom or a methyl radical, R"’, represents an alkyl radical
containing an even number of carbon atoms from 2 to 16
and R, represents an aliphatic, cycloaliphatic or aromatic
radical.
7. Lubricants according to one of Claims 1 to 6, in
- which the content of polyfluorinated compound(s) is at
least 0.01% by weight and is preferably between 0.05 and
0.5%.
8. Lubricants according to one of Claims 1 to 7, in
which the polyfluorinated compound(s) is or are
associated with conventional additives.
9. Polyfluorinated compounds of the formula:
!
CHz-CH-OR2
Rf- (CH.CF.,) (CF=CH) (CH,) -N '
( 2°"2'a b_ 2'c \\\(Y)n'(CHz_?H_OR'Z)l-n
. Rll :
in which the symbols Rf, a, b, ¢, n, R;, R, R’;, R’;, an
Y are as defined in Claim 1.
e
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| i near or branched perfluoroal kyl radical containing 2 to 20 carbon atons.
11. Conpounds accordihg to Claim9 or 10, characterized in that they
correspond to the-formula: [err] in which e sumof b + c is equal to 2,

R 1 is.a hydrogen atomor a nmethyl radical"and [err] is an aliphatic,

cyclo- aliphatic or aromatic radical. 12. Conpounds according to Claim9 or
10, characteri A&+ i ffompundfeyaceprdingnyor Ciaim dr rrﬁPa?”"Fég‘r]Rf nifhich
the sumof b + GrdardiabrafcRedNgelrelibrbalkfl £&dicaR tctitddnimslizcab
CORt @i ning an %\éqen nynber_of carbon atonms from2 to 16. -29- EP 0 248
697 Bl As printet M PR rehe 1. Schiernittel, dadurch gekennzei chnet,
daB si e weni gstehs Lomppmdsd acromiing \tey [Qledond dar 14, gharactericedel : R

-(CH Rf - . T A e
EX%Y)(-(CH CI(—I- )q-ﬁfané C}ﬁ.&%‘ﬁ&fﬂ@%n&r\]‘ =4 tel}let h% 1'Enéurljjahl n der Rf einen

perfluorierten Rest darstellt, a sine ganze Zaki won O bis 10 ist, b gleich
O oder 1 ist, jedoch nur gleich. 1 sein kann, wanh tgl ei chzei ti g agleich O
und c gleich 1 ist, ¢ sine 55?1 =§%1)ru(c r&'ﬁ'%zé’fuipcl%j, wenn a gl ei Clh 3 i st,
j edoch gleich 2 ist, wenn a von 0O verschi egrfci-o#, mund n jevveilé g'lbich 0
odéer/1 sind, X einen gegebenenfalls.substit .!'ze,rten Arylrest darstellt,

: 1

in which the sum of b + ¢ is equal to 2, R"; is a hydrogen
atom or a methyl radical and R; is an aliphatic, cyclo-
aliphatic or aromatic radical.

o/ _
12. Compounds according to Claim 9 or 10, characterized
in that they correspond to the formula:
. @ ?“'1
Rf-(CF=CH), (CH,) c-’N—(Y)n— azca-oa]l_n (1-c)
CHZCHZOH
in which the sum of b + ¢ is equal to 2 and R"’,; repre-
sents an alkyl radical containing an even number of
carbon atoms from 2 to 16.
—
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Y den Rest 2-Hydroxy-1-phenylethyl darstellt, R und R, gleich oder
verschi eden sind und jeweils sin Wasserstoffatom einen Alkylrest mt 1 bis
20 Kohl enst of f at oren, ei nen Cycl oal kyl reskgmi-t 5 oder 6 Kohl enst of f at onen
oder ei.nen gegbenenfalls substituierten Arylrest darstellen, R2 und R 2

i dentisch odor verschieden sind und gpwgidgg §69 gysserstoffatom oder den .
Acyirest einer aliphatischen, cycloaliphatischen oder aromatischen

Car bonsi ure darstelit \[/!x%&ei weni gst ens oi nes der Synbole R und R2 von
V\as‘{gjerstoff oder d&H ﬁ’f fest verschi eden i st, wenn die Sumre a+mtn
glerch Null ist, und wenigstens oines der Synmbol. R, und R 2 von
Wasserstoff verschieden ist, wenn mgleich 1 ist. 2. Schmermttel gem B
Anspruch 1, l;ggi denen Rf sin |inearer oder verzweigter Perfluoral kVirest
ist, der 2 bire % MPenst of fatone aufweist. 3. Schmiermittel nach Anspruch
1 oder 2, die e Schiganksich Y, ' et.aVel b gé‘lé‘}‘ﬁ | enen
di e Reste RfaligeveehiFean ;@%.Jehgqgcﬁ%,e‘?a% ﬁ g)le f ac %&eﬁéwﬁl&%ﬁﬂﬁgﬁgﬂg e&i
bis 3, in denen a Null ist und c gleich 1 odor 2 ist.R5. Schmermttel nach
ei nem der Anspruche 1 bis 4, in denen m gl oi ch(x3 _i__@éﬂ X)ei n nicht
substituierter odor, _mt einer Al kyl- oder ALkOXygrupge mkﬂ L-abis 4

Kohl enst of f at onren s‘Gb&‘E"}ﬁh?eﬂ%'Fc ﬁi’t)g@‘t ist. 6. Schmermttel gem BiI)
ei nem der Anspruche 1 bis 5, bei denen die Wil {;@_rotae(p)
Ver bi ndungen(en) ausgew hit wird (werdon) aus demjenigen d&rl-rorneln: R' 0
Rf -(CF-CH) (CH2 ) N CHCH OC-R3 R, (1-b) CH CH OH
21 Rf - (CF=CHinthaltéd! ) c' N-(Y)n - CHCH 0] (1-c)
CHRCH 2 OR inder30- in denen die Sume b+c gleich 2 ist, R'1 ein

Wasser st of f at ofif eickerpediupridvet R dtdastiiti st, R'', einen Al kylrest darstellt,
der .ei ne_ger adg s2a@enzagahkyen GRS I%EY at omen zwi schen 2 und 16 enthalt und R3
einen al i phat i §enEBarsesinl vehi) 't‘s’ﬁﬁ%‘t'iﬁzﬁ‘gi ol fanr. mawh oleielasitics eipien § wdtaleideldet
darstel |t. 7. SCin@iriowails gl 8688 1ol nem der RISTIARERE St WEN @ yon 8 varsghisrien st
der Gehalt an pcinghigegebérenfalissub@ilidran ARGed duveiitgSt ens -0, 01 Gew. % und
vor zugswei se z\{198¢ fiest 2tlydrexwimhedyiBhy barstelingt . 8. Schrmiernittel gema3i ei nem
der Anspruc . %stgf"e;‘?ﬂéﬁgdr?‘@?ﬁh'mé sp@ H‘Sf;:ggﬂ'ﬁ pia r"{%ﬁe{s?ﬁmﬂbﬁmﬁ“g(fmwtmbis 20
kl assi schen sigihdidnteR Arfaitiy gg{eﬁ:j’,ﬁ'a L [ haper  Konenstotfptaden adler #inga raspbraenieien

der Fornel: ) R, _und R’; identisch oder verschieden sind und jeweils ein Wasserstoffatom oder den Acylrest einer
aliphatischen, cycloaliphatischen oder aromatischen Carbonsaure darstellt, wobei wenigstens eines der
Svml_aole R: und R, von Wasserstoff oder dem Methylrest verschieden ist, wenn die Summe a+m-+n gleich
!:;J" ist, und wenigstens eines der Symbole R’, und R’; von Wasserstoff verschieden ist, wenn m gieich 1
Ist.
2. Schmiermittel geméB Anspruch 1, bei denen Rf ein linearer oder verzweigter Perfluoralkylrest ist,
der 2 bis 20 Kohlenstoffatome aufweist. '
3. Schmiermittel nach Anspruch 1 oder 2, die ein Gemisch polyfluorierter Verbindungen enthaiten, in
denen die Reste Rf verschieden sind.
4. Schmiermittel nach einem der Anspriiche 1 bis 3, in denen a Null ist und ¢ gleich 1 oder 2 ist.
. 5. Schmiermittel nach einem der Anspriiche 1 bis 4, in denen m gleich 1 ist und X ein nicht
| substituierter oder mit einer Alkyl- oder Alkoxygruppe mit 1 bis 4 Kohlenstoffatomen substituierter
Phenylrest ist. . '
6. Schmiermittel gemaR einem der Anspruche 1 bis 5, bei denen die polyfluorierte(n)
Verbindungen(en) ausgewahit wird (werden) aus denjenigen der Formeln: ’

R". O
i1 g
1af-(c1-'=cn)b(cuz)c—rlx-cuzcu-oc-tt3 (I-b)
CH, CH-OH
[}
1"
LY
E ?lll1
RE~ = -. - -_ (I-C)
(CF ca)b(cuz)c IN (1:)n ", CE-OH l-n
cuzcuzoa

R A



R CHM -CH k-OR Rf- (CH2CF2 ) (CF=CH) (CH) cN (Y) n- (CH2-CCHOR 2)
|-r. in der die Resté Rf, a, b, ¢, n, R, R, R1, R2 und Y der Definition
von Anspruch 1 entsprechen. 10. Verbi ndun gemi | Anspruch 9, in denen Rf
ein linearer oder verzweigter Perfluoralkylrest mt 2 bis 20
Kohl enstof fatonen ist. 11. Verbi ndungen gemai 3 Anspruch 9 oder 10, dadurch
gekennzei chntca;q, daB ssie der Foqrqrrgl :nRif O RR-(CF=CH '"'b 2-) NC 2CH OCR 3
(1-b) CH CH OAdgnenmliefSummedycgleltepdeR’« einVasesrsteffawntidemen Metbyirgd: R, 1Y, dndnAlkyirest
R' {rgi n Vassef¥ ?ﬂ%ﬁﬁgg@p&?gﬂj&ﬁgﬁrfm .x@gﬁnf"gfg‘gﬂ"mf‘ enithidit ahd o laiaeri sismké’cnei
. . N Rest darstejit. .
cycT0al i phat i SCHEls oGt QUFAL Sinblh deFRadprdchd 1 bis, YSlRiaNgungen gemaB
Anspruch 9 odeérbihBungélrléHigstengEkeEeW B ival Bertugswhiddd zivisthed .65 &rd.%ér betra tpovfuone"e"
Rf - ( CF=CH) b( CH2)8. Sétim(ierinittel gdpha®@einkm mgler Anspriche 1 bis 7, in denen die polvfluorierte(Z) \.reFi:)ndung(en)
CH2CH2OH entsﬁ‘#‘é@ﬁﬁiﬁ?e“iﬁﬁdg@", WB‘"Bgl‘l‘l}&"‘HEc gleich 2 ist und R'"', einen
Al kyirest mt eine?Y'§e7SLELACRAYIRT KSR NI enst of f at omen zwi schen 2 und 16
darstellt. Cains 1. Lubricants, characterized in that 1,"qhey contain at
| east one pol yfluorinated conpound of the generi)mnzmhaoa [err] in
which: Rf denotes a pelyftuors Natee=tadi ¢a4,) a S an’integef of fromO to
1058 is equal to 0 or 1, bhit Tdnnot bePequalctony if sinultaneously a is
equal to 0 and c is equal to 1, c is an integer frdr¥1);,'t(6f*§:¢ﬂ-%'izs) 1equal
to zero, but is equal to 2 if a-is other than 0, m.and n arel each equal to
0 or 1, -31- X represents an optionally substituted aryl Radical, Y

represents t hﬁ d%F qugs%(ﬁlf_s’libpchgrﬁil th QX'R'ZQJLQVQL%inition von Anspruch 1 entsprechen.

. 10. Verbindungen gemiR Anspruch 9, in denen Rf ein linearer oder verzweigter Perfluoratkyirest mit 2
N bis 20 Kohienstoffatomen ist. : :
11. Verbindungen gemiafd Anspruch 9 oder 10, dadurch gekennzeichnet, daR sie der Formel:

R" 0
i 1 fn .
Rf-(CF= ) -N-~ -0C- .
( C*_”b(c*‘z) ¢ -CH,CR-0C-R, (1-b)
CHZCH-OH
]
R
entsprechenden, in der die Summe b+¢ gleich 2 ist, R, ein Wasserstoffatom oder ein Methyirest ist und R,
ein aliphatischer, cycloaliphatischer oder aromatischer Rest’ist.
12. Verbindungen gemaR Anspruch 9 oder 10, dadurch gekennzeichnet, daf sie der Formel:

R'll
. R .
Rf-(CF-—CH)b(CHz)c-lN-(Y);LHZCH—OIJ l-n (1-¢)
CHZCHZOH
W, entsprechen, in der die Summe b+c gleich 2' ist und R""', einen Alkyirest mit einer geraden Anzahl von

Kohlenstoffato_men zwischen 2 und 16 darstelit.

Claims

1. Lubricants, characterized in that they contain at least one polyfluorinated compound of the general

formula:
3!
{X) —(CH,CH-OR.)
) / n 2 R‘Z l-m
RE-(CH,CF,) _(CF=CH), (CH,) -N (1)
(Y)n—(cazfa-oa' 2) len
in which:

Rf denotes a polyfluorinated radical,
a is an integer of from 0 to 10, :
b _is equal to 0 or 1, but cannot be equal to 1 if simultaneously a is equal to 0 and ¢ is equal to 1,
c is an integer from 1 to 4 if a is equal to zero, but is equal to 2 if a is other than 0,
m and n are each equal to 0 or 1,
[
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[err] and [err] which can be identical or different each represent a

hydr ogen atom an al Kyl radical containing 1 to 20 carbon atons, a
cycl oal kyl® radical containing 5 or 6 canb%q atonms or an opt|onaIIy
substituted aryl radical, R2 and- R 2 whichcan be identical or different
each represent a hydrogen atomor the acyl radical of aliphatic,
cycl oal i phatic or aromatic carboxylic acid, at |east one of the synbols
[err] and [err] being other than hydrogen or a nethyl radical if the total
a+ is zero, fypstityted mﬁ@hb [err] and [err] i's other

el hyar ."2624;:@?3??; b °’“%ezéi§'§l crou%?a%’ri B Sy B i b

car bon at ons. s@stitbedpivcradita, accor di ng Claiml , cont al ni ng a mxX

of pol yfluori G"%gP lptﬁhd%ﬂ bet ipignticf O'rdaﬁhm'%b?roéprmn;@rinvm@nmdrﬁ e;thﬂtcyl rAd:ear of
icaci o ) S g @thgrth

;gg;: C?gti g‘ct’g a etpﬁléad cal :f ﬁoﬁ%ﬁnﬁ?\qs z%aronegrﬂ V?‘H %eﬁ?@s%@% Iﬁztgd gﬁ;vgﬁaer:

mis equal to 1 ZiD.dm nts&cc’hrdiﬂi@@ﬂam‘ f6H ﬁtﬁdh AMRiaGiReak Sr didhenEaDhinliotb S Bbical contalmng

supstituted b?tqazﬂratbloylatoms al koxy group having 1 to 4 carbon atons.

Lubci cant s accr:a%r’q ‘béig'g d'%:a: 'at“n’BOfF P%ta!rmg ﬂnmvmn:‘bf mhﬁu%mt?‘f ¢qnmourrda,ttednf
conpound(s) is . a 5‘ n;‘tuh fotr rEu ,%eJ L I n which
the sum of b+c I§|.m fsrié craﬁn";atbyqrmw f a'ﬁéﬁﬁ v r' ééi'éa%k.ch

[err] repr eseist'&smntﬂhkydsub tetly adQikylar Akexy gPdup Ry Nidahbo® mﬁar "Yon at oms
from2 to 16 andf R@flﬂ@ﬁ?@s@mmmealf Floimmt1i to 5, io yhich aliel polvélbdrinated camppomd(s) s or are
radi cal . 7. LERyereddnmehosecbionmuesito one of Clainms 1 to 6, in which the
content of polyfluorinated conpounds is at | east (R"Qlt% by weight and is
preferably between 0.05 and 0. - C ortling to one of Cains

1 to 7, in which the polyfl uor?ré)até%cngh%dﬂ ﬁdtuscg%ragrkn associ at ed wrth( ~b)
conventional additives. 9. Pol yfluorinated corgd Gih@ﬁ of the fornmula: [err]
in which the synbols Rf, a, b, ¢, n, [err] and R.are as defined in Claim1l.
10. Conpounds according to aim9, in which Rf 1d alinear or branched
perfluoroal kyl radical containing 2 to 20 carbon atpnmsgw1 Conmpounds
according to daim9 or 10, chara terlzegcln t hat_ theyl dor espond to the
formula: [err] in which the suhfsf¢ -(YhBH,GHePR], s a hydr ogeffi-c)
atomor a nethyl radical and [err] is an aI| t;uqm cycl o& |phat|c or
aromati c radical .

in which the sum of b+c is equal to 2, R"’, is a hydrogen atom or a methyl radical, R'"", represents an alky!
radical containing an even number of carbon atoms from 2 to 16 and R, represents an aliphatic,
‘cycloaliphatic or aromatic radical.

7. Lubricants according to one of Claims 1 to 6, in which the content of polyfluorinated compound(s) is
at least 0.01% by weight and is preferably between 0.05 and 0.5%.

8. Lubricants according to one of Claims 1 to 7, in which the polyfiuorinated compound(s) is or are
associated with conventional additives.

9. Polyfluorinated compounds of the formula:

- /CHZ-CH-ORZ
\ .
(Y) n- (CHZ-Clﬂ—OR' 2) 1-n
R'

Rf-(CHzéFz)a(CF=CH)b(CHZ)c-N

1

in which the symbols Rf, a, b, ¢, n, R, R,, R’,, R’; and Y are as defined in Claim 1.
10. Compounds according to Claim 9, in which Rf is a linear or branched perfluoroalkyl radical
containing 2 to 20 carbon atoms. :
11. Compounds according to Claim 9 or 10, characterized in that they correspond to the formula:
R", O
REP '
Rf-((:l-‘-Cll)b(Cﬂz)t—t’i-C!!zCH--O(:--I?.3 (I-b)
CH,CH-OH
2y
”
R

in which the sum of b+c is equal to 2, R, is a hydrogen atom or a methyl radical and R, is an aliphatic,

cycloaliphatic or aromatic radical.
* ¢ L M 5§ *




-32- 12. Compounds according to daim9 or 10, characterized in that they

correspond to the fornula: [err] (I-c) in which the
sumof b+c is equal to 2 and [err] represents an alkyl radical containing

an even, nunber of carbon atons from2 to 1%

12. Compounds according to Claim 9 or 10, characterized in that they correspond to the formula:
%
Rf- = =N = -
£-(CF=CH) (CH,) _ :N (Y) —ICH,CH-OH l-n (1-¢)
CHZCH20H
v in which the sum of b+c is equal to 2 and R’"’, represents an alky! radical containing an even number of
PN carbon atoms from 2 to 16.
k/’
—
-
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