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(87) The addition of fluorinated derivatives according
to the invention to formulated oils already containing
additives such as zinc alkyldithiophosphates brings about
a substantial improvement in the anti-wear power and an
ijscrease in the load-carrying ability of these oils with-
out interfering with the properties conferre” by the other
additives: dispersivity, detergency, anti-corrosion power,
for example.

The replacement of all or part of the zinc dithio-
phosphate used as an anti-wear additive in oil formula-

or for hydraulic -power transmitters

tions for internal-combustion engines/by 0.02 to 0.2 % of
orbanofLuorine compounds accordirig to the invention makes

{t possible to achieve a level of protection against wear



(11) AU-B-18101/88 -2-
(10) 602220

which is equal to or greater than that obtained with .this
traditional additive.

The fluorinated additives according to the in-
vention may hence be used either as a replacement for

zinc alkyldithiophosphates in lubricating oils for petrol .

or for hydraulic power transmitters
or diesel enginesLor as an extra additive 1in these oils.

CLAIM

1. Polyfluorinated compounds, characterized in that

they correspond to the general formula:

B
/ CH2"ZB-OR2
RF-CFH-CH ~CH, -N (1I1)
2 7z \\\\
(X) ;= (CRyR-OR Dy
R
in which:
RE denotes a Llinear or branched perfluoroalkyl

radical containing from 1 to 19 carbon atoms,

R4 and

Rz which may be identical or different, each denote
a hydrogen atom, an alkyl radical containing from
1 tor 20 carbon atoms, a cycloalkyl radical con-
taining 5 to 6 carbon atoms or an —optieaati
_Subetitted aryl radical,

R2 and |

Ry - which‘may be identical or different, each denote

a hydrogen atom or the écyl residue of an ali-

. /3
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phatic, cycloaliphatic or aromatsc carboxylic

acid,

m equals zero or one,

<

denotes a hydrogen atom or a 2-hydroxy-1-phenyl-

ethyl group.

5. Mixtures, characterized in that they contain one
or more compounds according to ‘one of Claims 1 to 3 and
up to approximatety 80 % of one or more compounds of

formulas

CcH,CE-OR

~Y—CH_~CH.~ (1v)
Ry~¥~CH,~CH,~N

: (x)m-(cnz?n-oxé)

R

l—m:
3

in which the symbols Rg, m, X, Rq, R2, R3 and Ry
have the same meanings as in Claim 1 and Y denotes a
CFp or CHp radicatl.

7. Use of the polyfluorinated compounds and tne

mixtures according to any one of Claims 1 to 5 as anti-wear
additives for lubricants.
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POLYFLUORINATED AMINO ALCOHOLS AND T.HEIR ESTERS,
PREPARATION OF THESE COMPOUNDS AND THEIR USE AS
LUBRICANT ADDITIVES

The present invention relates to the field of
fluorinated products and that of Lubricants. It relates
more especially to new polyfluorinated compounds which
are usable as anti-wear additives for lubricants.

The application of certain organsfluorine deri-
vatives as additives to lubricant compositions is known;
for example, the application of salts of aliphatic amines
and perhalogenated monocarboxylic acids has been described
in US Patent 3,565,926, and similarly the application
of the derivatives obtained by the reaction of an aromatic
amine and a fluorinated §rganic compound chosen from
fluorinated monocarboxylic acids has been disclosed in
French Patent 2,026,493. However, these carboxylic de-
rivatives have the disadvantage of losing their anti-wear
efficacy in the presence of traditional additives such
as dispersant-detergent additiVes, eiﬁher as-a result of

physicochemical interactions which prevent their absorp-

‘tion at the surfaces to be Lubricated, or due to chemical

‘interactions, especially when the dispersant-detergent

additives are neutral or overbased salts of alkaline earth
metals.

According to French Patent 2,520,377, Lubricant
compositions possessing exceptional anti-wear properties

and an exceptional friction-reducing power have been
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obtained using, as an organofluorine additive, amines or
amino alcohols containing a polyfluorinated chain, and
more especially amino alcohols which can be represented

by the formula:

c H -N-C_H, 6 OH

o’ 201028, NG, (0
R

where n is an integer between 2 and 20 and R is a hydrogen
atom or a hydroxyethyl radical. As stated on page 4 of
that patent, these amino alcohols, obtained by condensing
a 2-(perfluoroalkyl)ethyl iodide with ethanolamine or
diethanolamine, occur industrially in the form of mix-
tures containing a not insigniYicant proportion (most
often from 30 to 50 % by weight) of unsaturated amino

alcohols of formula:

Com1F 201 CF=CHCH=N=C i, Ot

R

(11)

which it is not economical to separate. These unsaturated
amjno alcohols are also obtained by reacting an olefin
CnFan+1-CH=CHz with an amino alcohol R=NH=CH2CHOH

(US Patent 3,535,381).

It has now been found that the fluorinated pro-
ducts obtained by hydrogenation of the compounds of the
formula (II{ or of the industrial mixtures containing
them show substantially improved anti-wear effitacy. It

has also been found that the derivatives obtained by
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reaction of the hydrogenated products with an epoxide and/
or esterification of these products also, for their part,
show an excellent anti-wear efficacy.

The subject of the present invention is hence

the polyfluorinated compounds of general formula:
M
CH CH OR

- 2
~

R ~CFH- CH,—CH )N (111)
(¥) —(CH ('ZH -0R, )

Ry

and the mixtures thereof Wwith one another and/or with up

to approximately 80 % of polyfluorinated compounds of

formula:
B
- CH,CH-OR,,
Rp-Y~CH,~CH,-N (Iv)
T~ o (CBGH=0R,)
R3
in which formulae:
R denotes a linear or branched perfluoroalkyl

- radith containing from 1 to 19 carbon atoms,
and preferably from 5 to 15,
Rq1 and
R3 which may be identical or different, each denote
a hydrogen atom, an alkyl radical containing from 1
to 20 carbon atoms, a cycloalkyl radical containing

S to 6 carbon atoms or an optionally substituted
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aryl radical,

Ry and

R4 which may be identical or different, each dencte
a hydrogen atom or the acyL.residue of an ali-

phatic, cycloaliphatic or aromatic carboxylic

acid,
m equals zero or one,
X denotes a hydrogen atom or a 2-hydroxy-1-phenyl-

ethyl group, and
Y denotes a CF2 or CHp radical.

The compounds and mixtures according to the in-
vention may be prepared from amino alcohols of formula:

RF—CF=CH—CE -NH-CH, CH-0OH W)

2 2]

Ry

or from mixtures of these amino alcohols with one another

and/or with up to approximately 70 % of saturated amino

alcohols of formula:
RF—CFZ-CHZPH

Z—NH-CHZ?H-OH (1v-a)

R,

by hydrogenation followed, where appropriate, by reaction

with an epoxide and/or esterification.

The hydrogeﬁation which Leads ﬁO»the polyfluorin-

ated compounds of formula:
RF-CFH—CHZ-CHZ-NH—CHZ?H—OH (1I1-a)

R

(formula 1II with m=1 and X=R2=H) or to the mixtures of

these compounds IIl-a with the amino alcohols of tormula:
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RF—Y—CBZCBz—NH—CHZ—?H—OH (IV-b)

R)

may be performed according to known methods of hydrogen-
ation, using a catalyst chosen from group 8 metals and
their oxides, preferably palladium on charcoal or Raney
nickel. It is possible to work in the presence or ab-
sence of a solvent, under a hydrogen pressure ranging
from atmospheric pressure to 200 bars (preferably between
5 and 100 bars) and at a temperature which can range from
25 to 250°c (preferably between 50 and 150°C). To
facilitate the recovery of the catalyst, it is advantageous
to work in a solvent, preferably an alcohol and more es-
pecially methanol or ethanol, whose boiling points faci-
Litate their removal.

It is possible to obtain the fluorinated compounds

of formula:

CHZCH(RI)OH

-CFH-CH,-CH ,~N (III-b)
2
R-F 2 \

(x)m-(CHZ?H-OB) i

Ry

(formula III with m = 0 or 1 and X = 2-hydroxy=-1-phenyl-
ethyl) and the mixtures thereof with the aminodiols of

formula:
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- CH,,CH(R ) OH

R=Y-CH,CH,~N (IV-c)
(X)m—(CHZ?H—OB)l_m

Rq

by reacting an epoxide with the amino alcohols III-a or
with the mixtures of amino alcohols IIl-a + IV-b.

As non-limiting examples of epoxides, ethylene
oxide, propylene oxide, 1,2-epoxybutane, 1,2-epoxyhexane,
1,2-epoxydodecane, 1,2-epoxyoctadecane and styrene oxide
may be mentioned more especially. The reaction with an
epoxide may be carried ocut in different ways, according
to the nature of the epoxide employed. If an epoxide
that is normally gaseous is employed, it is preferable
to work by bubbling or in an autoclave, whereas, with a
liquid epoxide, it is possible to work by simply heating
a mixture of the epoxide and the amino alcohol or alcohols.

The products according to the invention in which
R and/or R4 denote an acyl residue may be prepared
by esterification of the aminodiols III-b (or mixtures
of III—b.+vIV;c), by means of é ¢arboxylic acid or of a
derivative of formula:

' R=-CO-2 . ' 1)
where Z denotes an OH group, a chlorine atom or an alkoxy
group containing from 1 to 5 carbon atoms, and R denotes
a saturated or unsaturated, linear or branched aliphatic
radical containing from 1 to 30, and preferably from 4 to

22, carbon atoms, a cycloaliphatic radical or an aromatic

*
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radical. This reaction may be carried out at between O
and 100°¢.

When an acid (Z=0H) is employed, the reaction is
performed in the presence of a water-trapping agent such
as sulphuric acid or a molecular sieve. The water formed
can be removed by azeotropic distillation using an inert
solvent, preferably an aromatic solvent such as, for
example, benzene, toluene or xylene.

I1f a carboxylic acid ester (Z=alkoxy) is used,
the reaction is performed in the presence of a trans-
esterification catalyst, for example sulphuric acid, p-
toLuenesuLphonig acid or an aluminium alcoholate. It is
possible to use the ester R COZ in excess as a reaction
solvent.

When the esterification is performed using an
acid chloride (Z=Cl), the reaction is performed in the
presence of a hydracid-trapping agent, such as tertiary
amines containing 3 to 20 carbon atoms anu preferably
chosen from trimethylamine, triethylamine, tripropylamine,
tributylamine, tripentyyamine and pyridine. This type
of esferification is generally 6arried out in.a solvent
cdnsisting of an aliphatic ether (ethyl, propyl, iso-
propyL,~butyL, isobutyl or amyl ether, methyl tert-butyl
ether, methyl tert-amyl ether) or a halogenated aliphatic
hydrocarbon such as, for example, methylene chloride and
chloroform.

As examples of acid chlorides which are usable,
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butyryl, caproyl, caprylyl, isovateryl, lauro_yl, lino-
Leyl, heptanoyl, oleyl, palmitoyl, pelargonyl, phenyl-
acetyl, pivaloyl, stearoyl, undecenoyl, benzoyl, 2-methyl-
benzoyl, 4-tert-butylbenzoyl and cinnamoyl chlorides may
be mentioned more especially.

Among the polyfluorinated products according to
the invention, most special preference is given to those
in which:

- m equals 1 and Rq and R are hydrogen atoms;

- m equals 0, Rq, Rp and R4 are hydrogen atoms and
Rz is an ethyl radical; or

- m equals 0, Rq, R and R3 are hydrogen atoms and
R4 is a benzoyl radical.

The quantity of perfluorinated product according
to the invention to be added to a lubricating oil in order
to obtain an anti-wear efficacy is at least 0.01 % based
on the weight of the oil, and is preferably between 0.02
and 0.5 %.

The Lubricating oil can be a mineral oil, a syn-
thetic hydrocarbon or a syntheéic oil beLongihg-to the
following.different families: gLycoLs,'gLycoL.ethers,
glycol esters, polyoxyalkylene gLycoLé, their etheirs and
their esters, and esters of monocarboxylic or polycarbo-
xylic acids and monohydric or polyhydric alcohols, this
list not being Llimiting.

When petroleum cuts intended for the manufacture

of engine oils, such as "Neutral Solvent'" bases, are used

.
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as lubricant bases, the érganofluorine dérivatives of the
invention are advantageously combined with traditional
dispersant-detergent additives such as éalcium or barium
alkylphenates and alkylarylsulphonates, or "ashless'" dis-
persants such as succinic derivatives. The dispersant-
detergent additives promote the solubilization of the
fluorinated additives in the oil without impairing the
anti-wear properties of the latter additives and without
losing their own power.

The addition of fluorinated derivatives according
to the invention to formulated oils already containing
additives such as zinc alkyldithiophosphates brings about
a substantial improvement in the anti-wear power and an
increase in the load-carrying ability of these oils with-
out interfering with the properties conferred by the other
additives: dispersivity, detergency, anti-corrosion power,
for example.

The ieplacement of all or part of the zinc dithio-
phosphate used as an anti-wear additive in oil formula-

) or for hydraulic -power transmitters
tions for internal-combustion engines/by 0.02 to .0.2 % of
orbanofluorine compounds according to the invention makes
{t'possibte to achievé a Level of protection against wear
which is equal to or greate; than that obtained with .this
traditional additive.

The fluorinated additives according to the in-
vention may hence be used either as a replacement for

zinc alkyldithiophosphates in lubricating oils for petrol
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or for hydraulic power transmitters
or diesel enginesAor as an extra additive in these oils.

The examples and tests which follows illustrate

the invention without Limiting it. The percentages are

understood to be by weight, except where otherwise stated.

EXAMPLE 1

a/ A 4-litre reactor equipped with a stirrer, a
condenser and a thermometer is charged with 1,410 g of
95 % pure (perfluorooctyl)ethylene CgF47-CH=CHp, 0.96
Litre of n-pentanol, 252 g of sodium bicarbonate and 732
g of monoethanolamine, and the mixture is then heated to
reflux (117 to 121°c) for 7 hours.

The chestnut—-coloured mixture is then cooled to
35-40°C, and thereafter washed 5 times with 1.5 Llitres
of water at 35-40°C. The organic phase thereby obtained
(2,155 g) is then topped in a film evanorator at 85°C,
under 667 Pa, at the rate of 0.42 L/h, in order to remove
the residual water, a part of the n-pentanol and the un-
reacted (perfluordoctyt)ethyLene. 1,306 g of a mixture
contain%ng 78.5 % of fluorinated product and 21.5 % of
n-pentanol are thereby obtained.

Thﬁs mixture is then topped at 50°C on a dis—
tillation column under 1,333 Pa, and the tail product
(1,242 g) is distilled in a film evaporator at 167°C
under 67 to 133 Pa, at the rate of 0.15 L/h. 1,180 g of
a yellow oil are thereby collected as the top product,
whose molar composition, determined by NMR, is as follows:

C7F15-CF=CH-CHp~NH-CHpCHpOH : 88.5 %

»n,
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CgF17-CH2CH2-NH-CHpCHpOH : 11.5 %

b/ A 2-litre stainless steel autoclave equipped
with a magnetically driven stirring system is charged
with 1,000 g of the oil obtained above, 0.6 Litre of 99 %
pure ethanol and 16 g of an approximately 60 % strength
suspension of Raney nickel in 99 % pure¢ ethanol, and 3
purges are then performed with nitrogen under 20 bars and
then 3 purges with hydrogen under 20 bars. The mixture
is then hydrogenated for 12 hours at ?O—?SOC, stirring
at 1,500 r.p.m. and maintaining the hydrogen pressure at
between 8 and 11 bars:

After the autoclave has been cooled and purged,
the catalyst is filtered off and the ethanol re2moved by
distillation. 1,025 g of a pale yellow waxy solid is
thereby. obtained, the GC analysis of whizh yields the
following molar composition:

C7F15-CFH-CHpCH2-NH-CH2CH20H : 64.1 %
C7F45-CHzCHpCH2-NH=CH2CHpOH : 24.9 %
CgF17-CH2CHp-NH-CHpCHpOH : 11 %

By purification on a silica coldmn, the main
product:

C7F15-CFH-CH2CHa-NH-CH»CH2OH
is isolated, which product has the followinn character?
istics:

Melting point: 54-55°¢ .
Boiling point: 2609C under 105 Pa

Senmr (coclz, TMS): s (ppm)

.,



~ CFH-
~ CHpO0H
~ CHpCHpOH
= CHp-NH-
5 - CFH-CH2-

EXAMPLE 2

25.35g of the waxy solid obtained

and 4.45 g of 1,2-epoxybutane are placed

86;9
60.7
51.0
44 .0

27.6

in Example 1-b

in a 0.1-Litre

Erlenmeyer surmounted by a condenser and stirred with a

10 bar magnet, and the mixture is then heated with stirring

fcr 18 hours to 65°c.

The excess epoxide is then allowed
off at 65°C at atmospheric pressure, after
final traces are removed under vacuum.

15 Liquid are thereby obtained, consisting of

diols:

CHZCHZOH
C7F15-CFH-CHZCH2-N\\ |
FH2CH(OH)CHZCH3
CHZCHZOH
C7F15-CBZCBZCH2—N .
C!12CH(OH)CH2CH3
CH2CHZOH
C8Pl7-CHZCBz~N
CHZCH(OH)CHZCH3

20 The 13

main diol are as follows:

CNMR (CDCL3) characteristics

to evaporate
which the
g of a brown

the following

64.1 mol %

: 24.9 mol %

11 mol %

of the
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- 13 -
6 (ppm)
- CH(OH)- : 69.6
= CHpCH(OH) - : 60.4
- CHpOH : 59.3
~ CHpCHoOH : 56.1
- CHa-NT_ : 46.2
= CFH-CHp~ : 28.2
- CHp-CHz : 27.5
- CH3 : 9.6

EXAMPLE 3

150 g of the waxy solid obtained in Example 1-b
and 36.6 g of epoxystyrene are placed in a 0.25-Llitre
seactor equipped with a stirrer, a thermometer and a
condenser, and the mixture is then heated for é hours to
110°c.

171 g of a chestnut-coloured oil are thereby ob-
tained, the main constituents of which have the following

13¢NMR (CDCL3) characteristics:

) | CH2CH20H //CHZCHZOH
C7F15-CFH§CHZCH2—N\\ C7F15—LFH-CH2CH5~N\\
. : CHZCB-4<::> ’ . H~CH,OH
A 2
& (ppm) ¢ (ppm)
Cg¢ ming: 142.1 - 127.4 - Cg ring : 142 - 12704 -
127.2 and 125 127.2 and 125

-CH(OH)- = 70.1 ~CH-g : 65.9
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-CHp-CH(OH)- : 62.4 ::CH-EHon ; 60.9
~CHpO0H : 58.6 - - ~CH2=CHp0H : 58.3
~CHpCHpOH : 55.7 -CHpCHpOH : 55.7
-£H2—N::j D 45.4 -0 N 43.2
~CFH-CHp- : 27.8 ~CFH-CHp- : 29.3
EXAMPLE 4

a/ A 4-Llitre stainless steel autoclave equipped
with a magnetically driven stirring system is charged
with 2,000 g of a mixture of fluorinated amino alcohols
CgF17-CH2CHp-NH-CH2CH20H (67 mol %) and
C7F15-CF=CH-CHp-NH-CHpCH20H (33 mol %), fcllowed
by 1.2 Litres of 99 % pure ethanol and 32 g of an appro- ;
ximately 60 % strength suspension of Raney nickel 1in
99 % pure ethanol. The autoclave is then purged 3 times
with nitrogen under 30 bars, and thereafter 3 times with
hydrogen under 30 bars.

The mixture is then hydrogenated for 6 hours 45
minutes at 70°C, stirring at 2,000 r.p.m. and maintain-
ing the pressure at 20 bars,. After the autoclave has
been cooled, the pressure released and the autoclave
purged, the catalyst is filtered off and the ethanol
evaporated off.

1,940 g of a pale yellow solid, melting point
S1°C, are therehby obtained, the GC analysis of which
gives the following composition:

CgF17-CHoCH2-NH-CHpCHpOH : 65.6 %

C7F15-CFH-CHpCHp-NH-CH2CH0H : 25.4 %
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C7F15-CH2CH2CHp-NH-CH2CHp0H : 8.9 %

b/ Working under the same conditions as above,
but at 1SO°C, the hydrogenation took only one hour and
similar results were obtained.

¢/ Working in a 0.2-litre autoclave and on 115 g
of the same mixture of fluorinated amino alcohols, with-
out a solvent, in the presence of 0.5 g of catalyst con-
taining 5 % of palladium on charcoal, the hydrogenation
was carried out in 4 hours under 5 bars at 50°C, and
identical results were obtained.

d/ 1f, in the same autoclave, the reaction is
performed on the same quantities of amino alcohols and
of palladium catalyst, but in the presence of 75 g of
ethanol as solvent, the hydrogenation is carried out in
one hour under 50 bars, the temperature varying from 55
to 65°C. The results are still identical. This is
also the case when ethanol is replaced by methanol.
EXAMPLE 5

Working as in Example 4-a, 2,000 g of an indus-
trial mixture of fLLorinated amino alcohols of tormulae:

CnFan+1-CH2CH2-NH-CHpCH20H (67 mol %)

Cn=1F2n-1-CF=CH-CA2-NH-CH2CHpO0H (33 mol %)
in which the distribution by weight of the fludrinated
chains is as follows:

n %

6 55.7

8 : 27.2
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10 10.15
12 3.9
- 14 2.9

are hydrogenated for 9 hours at 80°c.
After the catalyst has been filtered off and the
ethanol evaporated off, 1,990 g of a semi-lLiquid, semi-

solid pale yellow product (completely liquid at 45°¢)

are nbtained, the GC analysis of which gives the following

results:
CnF2n+1-CH2CH2-NH-CH2CH2OH : 69.3 %
Ch-1F2n-1-"CFH-CHpCHp-NH-CHpCH,0H : 18.6 %
Ch=1F2n=-1-CHpCH2CH2~-NH-CHpCH2OH : 9.8 %
EXAMPLE 6

A 2-Litre reactor equipped with stirrer, a ther-
mometer and a condenser is charged with 1,200 g of the
product obtained in Example 5 and 309 g of styrene oxide,
the mixture is then heated with stirring to 118°C, and
the heating thereafter stopped. The temperature then
rises by itself to 125%C in the course of 5 minutes.

The mixture is cooled to 168°C in the course of 15
minutes, heating is then resumed and the mixture is main-
tained at 118-126°C for a further 2 and a quarter hours.

4.8 g of styrene oxide are then adaed and the
mixture is heated to 110-115°C for a further 3 hours.
1,508 g of an orange-yellow viscous product are thereby
obtained, the GC analysis of which shows that it contains

only 0.05 % of free styrene oxide.

w2
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EXAMPLE 7

a/ 1,250 g of the product obtained in Example 5
are placed in a 2-Litre rea?tor equipped with a gas in-
let with a dipping tube precedéd by a bubble counter,

a stirring_system, a thermometer and a gas outlet with a
bubble counter, and the mixture is then heated with stir-
ring to 58°C and the gas Line is flushed with nitrogen.

Ethylene oxide is then introduced at such a rate
that only slight bubbling is observed in the outlet
bubble counter. 189 g of ethylene oxide are thereby
introduced in the course of 11 and a quarter hours, the
temperature being maintqined at 60°c.

After the reactor has been cooled, 1,402 g of a
mixture of fluorinated diols are collected in the form
of a yellow oil with pale yellow solid (completely
Liquid at 45-509C). &C analysis shows that this product

contains no monohydric alcohols.

b/ A 10-lLitre round-bottomed flask equipped with

‘a condenser, a dropping fuinel, a thermometer and a
.stirrer,‘and_cooted in an ice bath, is charged with 940 g

iof the mixture of diols obtained above, 197 g of tri-

ethyLamine.and 4.5 Litres of diisopropyl ether.

With stirring established at 200 r.p.m., a solu-
tin of 260 g of benzoyl chloride in 360 mlL of diisopropyl
ether is added in the course of 40 minutes while the

temperature is maintained at 18-22°C. When the addi-

tion is complete, the dropping funnel is rinsed with 140 ml
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of'di{sopropyf ether and the ice bath is removed. The
mixture is then left with stirring for one hour at room
temperature, after which it is heated to 60°C for 4
hours.

The mixture is then cooled to approximately 30°C,
after which the solid (triethylamine hydrochloride) is
filtered off and the diisopropyl ether evaporated off.
1,089 g of a dark yellow oil are thereby obtained, con-
sisting chiefly of the monobenzoates of the initial fluo-
rinated diols.

ANTI-WEAR TESTS

I- The anti-wear power of lubricant compositions,
containing the mineral oil 200 Neutral Solvent as base
oil and a fluorinated product according to the invention
as additive, was determined using the SHELL EP 4 ball
machine, the description of which appears in the "Annual
Book of ASTM Standards", Part 24 (1979), pages 680 to 688.

The test consists in ‘rotating a ball 12 mm in
diameter with a speed of rotation of 1,500 r.p.m:. on -
three other balls held immobile a&d covered with‘tegt
Lubricant. A load of 40 or 70 daN is appfied by a Llever
systém, which pushes the three fixed balis towards the
upper ball placed in a chuck.

The anti-wear efficacy of a lubricant is deter-
mined by the mean value of the diameters of the wcar
marks on the three fixed bglts after one hour's operation.

The following tablelcollates the results abtained
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with different fluorinated additives according to the
inventicen, identified . in the form Hx, where x corresponds
to the number of the example describing the preparation
of the fluorinated additive. A second column shows the
proportion by weight of fluorinated additive incorporated
in the base oil.

By way of comparison, the results obtained with
the following non-hydrogenated homologues are also shown:
I 1 : oil of Example 1-a
I 2 = product obtained by reacting 3 g of 2-epoxy-

butane with 15 g of the oil of Example 1-a,

under the same working conditions as in Example 2
1 3 : ditto, but replacing epoxybutane by 3.6 g of

epoxystyrene and heating for 5 hours to 110°¢
I 4 : mixture of fluorinated amino alcohols used as the

starting material in Example 4-a
I 5 ¢ industrial mixture of fluorinated amino alcohols,

used as the starting material in Example 5
1 6 :° product obtained by the action of styrene oxide

(144.3 qg) 06 the mixture 15 (570 g) under the

saﬁe conditions ‘as in Example 6
17 : prbduct obtained by the actjon of 5.52 g of

benzoyl chloride on 20.4 g of the mixture of

diols obtained as in Example 7-a, but starting

with. the product I5.
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Table I
Fluorinated Proportion Diameter of mark in mm for an
additive %4 by weight applied lLoad of
40 daN 70 daN
None (cont rol) 1.44 2.37
1 0.05 0.85 0.90
H 1-b 0.05 0.48 0.59
. 2 . 0.76 1

':act:

K 2 0.1 i 0.59 - 0.76
et 3 0.1 ; 0.71 0.96
DI H 3 .1 ; 0.55 0.78
Ppre {

4 0.1 : 0.74 0.98
B 4-a .1 ’ 0.51 0.75
:". ‘ .
5 0.05 0.75 0.81
S 0.05 0.55 0.66
!
I6 .1 ‘ 0.68 0.9
H 6 1 0.40 0.52
17 .1 0.66 0.8
H 7-b .1 0.44 0.55

Inspection of these results shows that the pro-
ducts H1 to H7 according to the invention exhibit a dis-
tinctly improved anti-wear efficacy compared with theijr

homologues I1 to I7, whicth have not undergone hydrogenation.
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II - The fluorinated additive H6 according to the invention has
been tested comparatively to three anti-wear additives of the =zinc
dithiophosphate type currently used in hydraulic oils, namely :

DTPZ A : =zinc dithilophosphate derived from a C6 secundary alcohol

DTPZ B : =zinc dithiophosphate derived from a C8 primary alcohol

DTPZ C : zinc dithiophosphate derived from a mixture of primary

and secundary alcohols.

These additives were dissolved at various concentrations in 1
paraffinic oil 200N, then each solution was submitted to the wear test
using the EP 4 ball machine under a load of 40 daN for 1 and 2 hours,
the temperature being maintained at 120°C during the test.

¢ The following table II collates the results obtained. Their
eaee’ inspection shows that the wear diameter for the additive H6 according
to the invention 1s always less than those corresponding to the zinc

dithiophosphates, although the latter were used at concentrations ten

veeert times higher.
* TABLE II
« o ! 1 ] ) !
S !  ADDITIVE |  CONCENTRATION ! DTAMETER OF MARK IN MM !
AL ! 1 (% by weight) 1 1 hour ! 2 hours !
< ! ! ! !
! NONE (control) ! 1.39 ! 1.55 !
. ! ! ! ! !
‘ ! ! ! ! !
! ! 0.2 ! 0.87 ! 1.27 !
! DTPZ A ! 0.5 1 0.61 ! 0.65 !
! ! 1 ! 0.59 ! 0.66 !
! ! ! ! !
! ! ! : ! !
! ! 0.2 I | ! 1.12 !
! DTPZ B ! 0.5 ! 0.92 ! . 1.01 !
! ! 1 ! 0.60 ! 0.66 1
! ! ! ! !
! ! ! ! !
! ! 0.2 ! 0.72 ! 0.74 !
! DTPZ C ! 0.5 ! 0.59 ! 0.66 !
! ! 1 ! 0.66 ! 0.79 !
! ! ! ! !
! ! ! ! !
! ! 0.02 ! 0.44 ! 0.51 !
! H6 ! 0.05 ! 0.46 ! 0.50 !
! ! 0.1 ! 0.44 ! 0.53 !
! ! a ! !
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IIT - The fluorinated additive H6 according to the invention
has been superadded to a commercial hydraulic oil ISO VG 46 at
various concentrations. The anti-wear power was tested on the EP 4
ball machine under a load of 40 daN at 120°C for 1 and 2 hours.

Results are collated in the following table III.

TABLE III

DIAMETER OF MARK IN MM

- n
o

CONGCENTRATION OF FLUORINATED

! ! !
! ! !
! ! !
!  ADDITIVE H6 (% by weight) ! 1 hour ! 2 hours !
1 1 1
; i ; s
! 0 (control) ! 0.62 ! 0.72 !
1 1 | 1
! ! ! !
! 0.02 ! 0.57 ! 0.63 !
! ! ! !
! 0.05 ! 0.46 ! 0.49 !
! ! ! !
! 0.1 ! 0.46 ! 0.49 |
! ! ! !
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

KKAXMEXxx
1. Polyfluorinated compounds, characterized in that

they correspond to the general formula:

R
i1
/ C112CB—OR2
RF—CFB—CH -CH,-N (1I11)
2 2 \\\\
(X) = (CRCR-OR)))
Ry

in which:
RF denotes a linear or branched perfluoroalkyl

radical containing from 1 to 19 carbon atoms,

Rq1 and

R3 which may be identical or different, each denote
a hydrogen atom, an alkyl radical containing from
17 to 20 carbon atoms, a cycloalkyl radical con-
taining 5 to 6 carbon atoms or an —opti-e-Ra-tty-
sab;:Aéa&ed aryl radical,

R2 and

Ry - which‘may be identical or different, each denote
a hydrogén atom or the acyl residue of an ali-
phatic, cycloaliphatic or aromatic carboxylic
acid,

m equals zero or one,

X denotes a hydrogen atom or a 2-hydroxy-1-phenyl-

ethyl group.
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2. Compounds according to Claim 1, in which Rg is
a Linear perfiuoroalkyl radical containing from S to 15
carbon atoms. |
3. Compounds according to Claim 1 or 2, in which:
- m equals 1 and Rq and R are hydrogen atoms;
- m equals 0, Rq, Rp and R4 are hydrogen atoms and

Rz is an ethyl radical; or
- m equals 0, Rq, Rp and R3 are hydrogen atoms and

R4 is a benzoyl radical.

an

4. Mixtures of compounds according toAPne of Claims
1 to 3, in which the groups Rf are different.
5. Mixtures, characterized in that they contain one
or more compounds according to one of Claims 1 to 3 and
up to approximately 80 % of one or more compounds of

formula:

CH, CH-OR
-Y-CH,~-CH, - V)
R~Y-CH,~CH,-N (
(x)m—(cnztlzn-oaa) l-m.

Ry

in which the symbols Rg, m, X, Rq1, R2, R3 and Ry

have the same meanings as in Claim 1 and Y d&¢-9tes a

CFp or CHp radical.

6. Process for preparing the fluorinated products
an

according tvone of Claims 1 to 5, characterized in that

an amino alcohol of formula:



t
I3 Qe

- 23 -
RF—CF=CH—CH2—NH—CHZSH—OH (V)
1

or a mixture of these amino alcohols with one another and/or
with up to approximately 70% of saturated amino alcohcls of
formula:

R, -CF, —CH, ~CH, -NH-CH, EH—OH - (Iv-a)

1

is subjected to a hydrogenation and, where appropriate, the
product obtained is subjected to a reaction with an epoxide
and/or to an esterification.
7. Use of the polyfluorinated compounds and the
mixtures according to any one of Claims 1 to 5 as anti-wear
additives for lubricants.
8. Lubricants, characterized in that they contain at
least 0.01% by weight of a polyfluorinated compound or a
mixture of polyfluorinated compounds according to any one of
claims 1 to 5.
9. Lubricants according to Claim 8, in which the
content of polyfluorinated compound(s) is between 0.02 and
0.5% by weight.
10. Lubricants according to Claim 8 or 9, in which the
polyfluorinated compound or compounds are combined with
traditional additives.

DATED THIS 5TH DAY OF JULY 1990
ATOCHEM
WATERMARK PATENT & TRADEMARK ATTORNEYS
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