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-1- PERHALOGENATED POLYORGANGCSI LOXANES AND THE PROCESSES FOR THEI R
PREPARATICN The invention relates to (per)hal ogenat ed polyorgan05|qua
(PCS) 05 derived from (per)halogenated olefins (e.g. [err]- oIef| é%ﬁp
means of a hydrosilylation reaction, it al;so being possible to presen aid
reaction as the addition of a hydrogenateé silicon compound onto a
hal ogenat ed reactant having one or nore ethylenic or al kynylic units of
unsaturation. Wthout inplying a limtation, fluorine is nore particularly
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anti foanms. Fl uori nat ed The present invention further relates to a process for the preparation

15  of such compounds.

The role of halogens, particularly fluorine, and the carbon-fluorine
bond in providing organic polymer systems with specific properties is well
known in polymer chemistry.

It is known in particular that the effects of fluorination, and more

20 precisely of the introduction of perfluorinated units into polymers, are:
- to lower the surface energies,
- to improve the thermal and chemical stability and
- to impart organophobicity and oleophobicity properties.
This type of functionalization by halogenation, and in particular by
25  perfluorination, has been applied to silicone polymers, particularly of the cyclic
or non-cyclic polyorganosiloxane type, since the 1970s.

Silicone oils grafted by fluorinated units are thus available which
have applications in the textile field as stain or dirt repelients or which can be
used as lubricants, as antiadhesives specific for certain adhesives (silicones of

30 high adhesive strength), as fat repelle;zts or else as antifoams. Fluorinated
silicone fluids can also be formulated with different thickeners to form mastics
or any other sealing and/or jointing materials.

In crosslinked form these fluorinated silicones can be shaped into a
variety of engineering parts by molding or extrusion.

35 For further details on these fluorinated silicones, reference may be




PLERY
siligone fluids can also be fornulated with different thickene#s to form
mastics or any other sealing and/or jointing materials. In crosslinked form
these fluorinated silicones can be shaped into a variety of engineering
parts by nolding or extrusion. 35 2. For further details on these
fluorinated silicones, reference may be -2 - made to the article by
OGEN R. PIERCE entitled "Fluorosilicones" - 1970 - John Wley & Sons Inc.,
pages 1 to 15. A first known strategy for the industrial synthesis of
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catalyzed by sel metal compounds, particularly certam group VIII metals
15 such as platinum. Pt/Sn complexes have thus been employed as hydrosilylation
catalysts - ¢f. patent US no. 4 089 882 (SHINETSU). This synthetic strategy
appears to be relatively complex and hence expensive.
With a view to industrial simplification, 2 second synthetic strategy
has been proposed which is based on the direct hydrosilylation of a silicone
20 containing an SiH unit with an o-fluorinated olefin, e.g. of the type
CH,=CH-Rf, this perfluorinated unit Rf being attached directly to the olefinic
CH by a carbon atom carrying at least one fluorine atom. Here again a variety
of group VIH metal catalysts, in particular those based on platinum, are used in
this hydrosilylation reaction. It has been found, however, that these catalysts do
25  not afford very high yields. In particular, the conventional industrial
hydrosilylation catalysts based on platinum (for example of the KARSTEDT
type) are not very efficient. Moreover, it has been observed that substantial
amounts of by-product are generated, obviously to the detriment of the
perfluorination of the silicones. In these known perfluorinated POS, the radical
30 Rf is joined directly to the Si of the silicone chain. In other words, the linkage
in this case corresponds to -CH,-CH,-(CH,)-, where m = 0.
It is these linkages which are used in patent US no. 5233 071.
They originate from the hydrosilylation of «-olefins. However, to overcome the
deficiencies of the hydrosilylation catalysts nsed in the prior art, the process
35 described in said patent involves cobait-based organometallic complexes
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CH hy a carbon atomcarrying at |east one fluorine atom Here again a

variety of group VIII netal catalysts, in particular those based on
platinum are used in this hydrosilylation reaction. It has been found,
however, that these catalysts do 25 not, afford very high yields. In

particul ar, the conventional industrial hydrosilylation catalysts based on
pl ati num (for exanple of the KARSTEDT type) are not very efficient.
Moreover, it has been observed that substantial anmounts of by- product are
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unit of the forlitkage [osrbridgeajoining §irtos onyhgrﬁrstspgﬂwmgtb@gfuacno
15 consists especially of -(CH,) Z, where x = 2, 3 or 4 and Z = NHCO, NHSOZ,

0,C, 0,S, OCH,CH,, NHCH,CH, or CH,CHOHCH,. The catalyst used is

preferably chloroplatinic acid. This is not one of the simplest techniques as it

requires the prior preparation of the perfluoroalkylated olefinic reactant. This

considerably lengthens the synthesis times and hence increases the cost of the
20 process.

Apart from these linkages whose precursors are perfluoroalkylated
o-olefins of the formula CH,=CH-Rf, the technical literature of the prior art
also describes bridges whose olefinic precursors are of the type CH,= CH-@-
Rf, the chemical bond between @ and Rf being an ester bond. The latter

25 results from the reaction of a carboxyl group with a perhalogenated alcohol,
preferably perfluorinated alcohol, and said carboxyl group is generally the
hydrolysis product of an acid anhydride.

Thus PCT patent application WO 94/12561 discloses POS grafted
by fluorinated units only in the o and «» positions at the ends of the silicone

30 chains. These POS a,w-perﬂuorinated‘ on alkyl ester groups do not exhibit
optimum properties in respect of surface tension lowering or oleophobicity and
hydrophobicity.

European patent application no. 0 640 644 describes perfluorinated
(Rf) silicone derivatives which can be used in cosmetic formulations. These

35  perfluorinated silicone derivatives are characterized by siloxy units D carrying
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second functional unit of the ether-hydroxyl or alkyl-hydroxyl type. The

| i nkage or bridge joining Si to Rf in the first perfluorinated functional
unit 15 consists especially of [err],Z, where x =2, 3 or 4 and Z =
NHCO, [err], 02C, [err]or [err]. The catalgyst used is preferably
chloroplatinic acid. This is not one of the sinplest techniques as it
requires the prior preparation of the perfluoroal kyl ated ol efinic reactant.
This considerably | engthens the synthesis tinmes and hence increases the
cost of the 20 threepliffereststypéyocfi perflucrinatddegrefts,i mo@dyrs whose precursors are
perfluoroal kyl ated [err]-olefins of the formula [err], the technical
literature of the prior art al so descrihes bridges whose ol efinic
precursors are of the type [err] Rf, the chem cal bond between [err] and
Rf being an esterlbond. The telCBETRf results fromthe reaction of a
car boxyl group witth a perhaﬂogenated al cohol, preferably perfluorinated

al cohol , d¥ sai ECRYTBORYT HFoup is generally the hydrolysis product of an
aci d anhydride. Thus PCT patient - applicati on WO 94/1256} di scl oses PCS
grafted by fluorinated unitE5h-yCHITtR® [ err] (G;—TORD]—pBsTtFBAs—RE t he
ends of the silicone 30 chains. These PCS [er],[err]-péerfluorinated on
al kyl ester groups do not exhibit optinmmproperties in respect of surface
tension | owering or ol eophobicity and hydrophobicity. European patent
application~no. 0 640 644 desqw bes perfluorinated (Rf)@gilicone
derivatived which can be used i'n cosnetic fornulations. These 35
perfluorinated silicone derivatives are characterized by siloxy units D

carrying -4 - three different types‘ of perfluorinated grafts, nanely:
Lerr] 05 (CH)—O0——CH,
|
tl:H——-o—-x——R’
15 CH,—O—Y—Rf
3

where R?, R® = alkyl, e.g. CH,;

20 2<i<16,egi=3;1<smn=<6,0<r <50
the number of siloxy units D grafted in this way is between 1 and 200; and
X, Y = single bond, -CO- or C-Calkylene.

A common feature of these perfluorinated grafts (1) to (3) is the
presence of ether bonds within the linkage joining the perfluorinated radical Rf

25 to the silicon. Each of these ether bonds represents a possible point of rupture
by chemical attack, under certain conditions.

This is a major disadvantage of these known perfluorinated POS
because the labile character of the perfluorinated groups is clearly unacceptable
in certain applications.

30 This review of the prior art shows that there are no chemically
stable, halogenated - preferably (per)fluorinated - POS in which the fluorinated,
pendent, lateral grafts result from the hydrosilylation of perfluorinated olefins
with SiH units and have alkyl and/or alkyl ester linkages but not ether linkages.

Furthermore, the prior art contains even fewer disclosures of such

35  POS which can be obtained in a simple, economic and hence perfectly industrial



err] (1) ~(2) 10 [err] 15 (3) where [err] =

| kyl, e.g. [err], 20 2 [err]-i [err] 16, e.g. i =3; 1 [err] mn [err]

; O f[err] r [err] 50; the nunber of siloxy units D grafted in this way is
between 1 and 200; and X, Y = single bond,S-CI} or [err]-al kylene. A conmon
feature of these perfluorinated grafts (1)”“to (3) is the presence of ether
bonds within the linkage joining the perfluorinated radical Rf 25 to the
silicon. Each of these ether bonds represents a possible point of rupture
by chem cal attg&hPPunder certain conditions. This is a major disadvantage
of these known periluorinated POS because the |abile character_ of %Ee
perfluorinated groups i $/ndeedhese cinemsancas| ne ol gha £ssentplppbiestsi ehdbe 30
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-- - the preparation of halogenated - preferably (per)fluorinated - POS, this process
10  being of the type in which at least one halogenated (e.g. fluorinated) olefin is
reacted with a POS containing at least one SiH unit, in the presence of an
effective amount of catalyst, according to a hydrosilylation mechanism, it being
necessary for said process to use available or easily preparable starting materials
and also to be based on a methodology which is simple to put into effect, does
15  not require sophisticated equipment and makes it possible to achieve high
performance characteristics in terms of the yield and purity of the final
perfluorinated POS.

Another essential object of the invention is to offer a
perhalogenation (perfluorination) process of the above-mentioned type which is

20  characterized by excellent hydrosilylation kinetics and by a high degree of
conversion of the SiH units to SiRoRf units, where Ro = divalent bridge and
Rf = perfluorinated unit.

Another essential object of the present invention is to provide a

process for the perhalogenation - preferably (per)fluorination - of SiH-carrying

25 POS which allows the use of traditional hydrosilylation catalysts that are simple
to manipulate and inexpensive, for example of the platinic type (KARSTEDT),
without sacrificing the essential requirements of optimum efficiency, yield,
purity of the final products and specificity.

Another essential object of the invention is that the above-mentioned

30  process makes it possible simply and eéonomically to obtain perfluorinated POS
(e.g. silicone 0ils) which are monofunctional.

These and other objects are achieved by the present invention, which
relates principally to novel perhalogenated - preferably perfluorinated - POS and
to a novel perhalogenation - preferably perfluorination - process by the

35 hydrosilylation of SiH-carrying POS, said process being one of those which
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(per)fluorinated - POS and preferably to provide novel perfluerinated PCS
05 possessing bifid grafts each having one or two parall el
perfluorinated chains, said POS thus having a crystalline character which
makes them parti cul arI y suitable for application as dirt repellents.

Anot her essential object of the inventionGs to provide a process for -
the preparation of halogenated - preferably (per)fluorinated - PGS, this

process 10 being of the type in which at |east one hal ogenated (e.g.
fluorinated) olefjn is reacted with a POS cont aini | east one SiH unit,
in the pr esenceméi‘ ¢ i poasible to phiainsihs ghevement Ig?iééor ding to a

hydrosilyl ation rrechanl The résexhemmmqﬁs&mm x‘fehltessﬁdlsd 6 qpedtalogenated -

avail abl e or ea5| r)ﬁ tartl rrate |aI S aI so to be base(gf on a
net hodol ogy V\hlﬁrﬁ (Eﬁr ‘H“%S‘t e, B/ Y5 COMPIIINE SRS,

sophi sti cat ed eﬂpmfplhawh:g@demhcfoemulab (b))ami ane to achieve hi gh perfornmance

characteri&iics internms of the yield and purity of the final
perfluorinated PCS. Anot her essential object of the invention is to offer a

per hal ogenati on ( oV, i,0 t whi ch
is 20 char act eﬁgz;é‘g% ‘g‘é’@e‘ I@ﬁ%@ﬁ’& ﬂﬁﬁggﬁgﬁ% h| gh
degree of conversion of the SiHunits th Si Ro lunl ts, Were Ro di val ent
bridge and Rf = perfluorinated unit. Anoth@} essenti al obj ect of the

pr esent inven-ti on is to provide a process for the perhal ogenation -

preferably per)fluorination - ﬁo_f Si arrying_.2 PQS, whi ch all ows the
use of tratlitional hydrosily NE1S50; @&y sogjpple to mani pul ate
and i nexpensive, for exanpl ¢ ofl—t f+ni c By (KAR 5DT), without

sacrificing the essential requi rerrent s of optimum efficiency, yield, purity
of the final products and spesiiicity—AnRot-her—essential—obj éct of the
invention is that the above-nentioned 30 process nmakes it possible
sinply and economcally to obtain perfluorinated POS (e.g. silicone oils)
whi ch are nof unct.ional. These and other objects are achi eved by the
present i nkfent i ¥ highi ch rel ates principally to novel perhal ogenated -
preferably perfl ugr gt ed3;aP@SHARA3; a,a2 = 2 0r3; b1, b2 = 0 or 1;

1 < p < 200, preferably 1 < p < 90;

0 <y <10, preferably 0 <y, < 5;

0 <y < 100, preferably 0 < y < 50;

20 where 5 < p +y, + y < 200, preferably 10 < p + y, + y =< 100, and_

[p/p + y + y, + 2)].100 = 3, preferably > 5;
e 1 <p <9, preferably 1 < p’> < 4.5;
o 0 =<y, <1,preferably 0 < y’, < 0.25;
« 0<y <5, preferably 0 < y’ < 0.5;

25 < each radical R!, R? on the one hand is identical to or different from like
radicals of the same exponent and the other radical of different exponent, and
on the other hand is a linear or branched C,-C -(cyclo)alkyl - preferably C -
C(cyclo)alkyl - group or a hydrocarbon group, advantageously an aryl, an
aralkyl or an alkylaryl, these groups optionally being substituted; and

30 .« Gf:

- is an optionally halogenated - preferably (per)fluorinated - functional
monovalent radical of identical or different type in the p or p’ siloxy units
D and/or the two siloxy units M in which it is present,

- and has the following average formula:

35
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to a novel perhal ogenation - preferably perfluorination - process by the 35
hydrosi |yl ati on of SiH carrying POS, said process being one of those which
-6 - make it possible to obtain the above-nentioned novel POS. The present
invention therefore relates firstly to (per)hal ogenated - preferably
(per)fluorinated - pol yorganosil oxanes (P®8) conprising species of the
follow ng general formulae (1) and (I1): 05 [err] 10

[err] (I1) 15 in which: * al + bl =3, a2 + b2 = 3; a, a2 = 2 or 3; bl, b2
=0or 1; 1 [err] p[err] 200, preferably 1 [err] p [&rr] 90; O [err] [err]
10, preferably 0 [err] [err err zp—[»(@ pertRI 100, preferably O
[err] y [err] 50; 20 \ng;re 5]-<£( Jt&]’ +jk[err] 200,
preferably 10 [err] p + [err] + vy [err] 100 and [p/(p +y + [err] +
2)].100 [err] 3, preferably [err] 5; * I [err] p' ]Eierr] 9, preferably 1
[err] p' [err] 4s5wherdher 0] 1{gr=|=p [lejl=]011apdkfer ot 0 [err] [err] 0.25;
“ 0 [err] gg [errlgfeﬁ PRy Qalefibls) sl §A18. 2 throngB3€ he ﬁ@g&al

[err] on the one |s Identical to_or erent f{ygm | s of

the same exponent &#glosye geribese aached dé‘fecﬂ)’ fOF chndirect Fl lc%é? €t he
other hand is a I|i maﬁarloggtg@%%t fesaid mﬁgbﬁ:l o) al ki y - preferably [err]-

[err]-(cyclo)al kyl rou or a rbon .I’OU ge usI an.aryl,
an aral kyl or anAaI“fégiJ ¥§‘r@ﬂfrson8rﬂa g’i‘crni’gﬁé‘ Eﬁnébn and
30 BN C said POS (I) or (II),

10 a Z, being a divalent radical of the formula

—C Hor

where m = 2,

with the proviso that if m = 2, then at least some of the radicals Gf are
15 radicals in which g = 0,

and it optionally being possible for at least one of the hydrogens

substituting the carbons of Z, to be replaced by a linear or branched C,-Cg-

lower alkyl, preferably by a methyl;

A Z, being a mono-, di- or tri-valent radical of one of the following

20 formulae:

.

2
/
0 \O::'.O

O=

® one or both of the free valences of the carbonyl(s) being joined to
30 -Z,Rf and, in the case where only one of said free valences is joined to
-Z,Rf, the other then being joined to a hydroxyl,
.B.
CO——

«==CR’
35 CO——



- is an optionally hal ogenated - preferably (per)fluorinated - functional
nonoval ent radical of identical or different type in the p or p' siloxy

units D and/or the two siloxy units Min which it is present, - and has the
foll ow ng average fornula: 35 -7 - [err] [err] where h =0, 1; g =0, 1; |
=0, and k =1 or 2; 05 Legend: 13he free val ences shown in bold -

t hroughout the present disclosure are those attached directly or indirectly
to the silicon of the POS and | ocated closest to said silicon. [err] with

th i that atgl
€ provi Sgal daPOg ?I st?)?\? o'i’%féo vk ée@ @arfoéfﬁ Blem ﬂéﬁe@ d‘:"sﬁrﬁf in
radical of the for rrulaaldvm@rtée ﬁa{eemrezonm ?W éhﬁﬁoﬁ;?esé)’a Pees 1§fJ°WF4 to,

then at |east sone of. thm' rtﬁé“o‘ﬂﬁh'sthﬁi bRy 1;éined to a Hnest 6fltranchedlTCO-9
(0]

[err] O, and it opti oEéI yy i ng possible r at | east one of the hydrogens
substituting the car ferr] to be replaced by a linear or branched
[err] lowds al kyl, wrRf er Hhhiyl loy lidearedribrhrichee T, iC flowed alked, IiogefaraMyFCH,, di -

or tri-valent radical of one of the foll ow ng 20 f ormul ae: 11
[err] 25 one or bot® of the free val ences of the carbonyl (s) being 10| ned
to
) OH
10
6.

v oo}

15
WE.
v
I
20 - 0
.
0
25
0
30 ™ h = 0in Gf; )

m one or both of the free valences of the carbonyl(s) being joined to -Z,-
Rf and, in the case where only one of said free valences is joined to
-Z,Rf, the other then being joined to a hydroxyl or to a linear or
branched C-Cgalkoxy;
35



30 [err] and, in the case where only one of said free valences is
joi‘ned to [err] the other then being joined to a hydroxyl; [err] 35 -8 -
at | east one of the free val ences of the carbonyls being joined to [err]-RF
and, in the case where only one of these_fyree valences is joined to -Z3-Rf,
the other then being joined to a linear of branched [err] al koxy; and 05
R=H aryl or linear or branched [err]lower alkyl, preferably [err], [err]
10 [err] 15 [err] 20 . [err] 25 30 h=0in &'; one or both of the
free val ences of thg_ carbonyl (s) being joined to [err] Rf and, in the case
where only one of said free valences is joined to [err] the other then
being joined to a hydroxyl or to a linear or branched [err]-al koxy; 35

05

® one or both of the two free valences other than the valence
being joined to -Z,-Rf and, in the case where only one of these two
o valences is joined to -Z,-Rf, the other then being joined to OH or to a
10 linear or branched C-C-alkoxy; or
A

Rb

|
15 AN

® one or both of the two free valences other than the valence e
being joined to -Z,-Rf and, in the case where only one of these two
valences is joined to -Z,-Rf, the other then being joined to OH or to a
20 linear or branched C,-C -alkoxy;
w R* = H or linear or branched C,-Cc-lower alkyl, methyl being
preferred; -
— W being a cyclic or non-cyclic hydrocarbon radical, in particular an
aliphatic and/or alkenyl and/or alkynyl and/or aromatic radical, and W also
25 being devoid of an ether link -O-;
& Z, is a divalent radical of the formula

- U"CnHzn -

ewhere n = 1 and U = O, S, NH or NHSO,, preferably O; and
30 s and Rf being a perhalogenated - preferably perfluorinated - radical and
particularly preferably a linear or branched perfluoroalkyl radical having one
of the following formulae:
=== CqF2q- CF3 where ¢ = 0;
. - CqF.'Zq -H where g = 1;
5



-9 - 05 one or both of the two free val ences other than the wakence bei ng
joirned to [err] and, in the case where only one of these two valences is
joined to [err], the other then being joined to OH or to a 10

| i near or branched [err]-al koxy; or [err]-.igp-one or both of the two free
val ences ot her than the val ence being joined to [err] and, in the case
where only one of these two valences is joined to [err], the other then
being joined to OH or to a 20 | i near or branched [err]-al koxy;
[err] = Hor linear or bwaNR¥SO,[@qFjqdOFer al kyherengthyl andiRvg=pigfaryk ed;

[err] Wbeing a cyclic or non-cyclic hydrocarbop. :adi.cal 1 1A an
al i phatic and/or al kenyl and/or al kynyl and/or glfg)lma F’gb@&??:‘gﬁbé?\%& al so

25 bei ng devoid of an ether link -0-; [errpkybtorgferablya CH;)andnt

radi cal of the fornula [ emi eqrpzﬁeﬂ] 1 and,hgerqe_,, 12nd ¥ i9as Hefirdd
preferably_0; and 30 A and bei ng a perhal ogenated - preferably
perfluorinated - radical and particularly pref egiéfﬁ’%y a linear or branched

perfluoroal kyl radical haiitagthengedit of the fApplicahtn® heverptadiaced dies¢ novelwher e
q lerr] O [err &per)halogenate\ﬁn ¢ {)ree?ergglgrréperjjﬁugnnated - POS by the careful selection of
different species of grafts perfluorinated by Rf, including the following species
_ in particular:
10 - that with an alkylene linkage -(C_H,_)- where m > 2;

- that with an alkylene linkage -(C_H,)- where m = 2, which is necessarily
associated with at least one other species of linkage in a given POS;

- that with an alkylene linkage -(C_H,_ )- (m > 2) extended by a divalent or
trivalent hydrocarbon radical W devoid of an ether -O-, and having one or

15 more free carboxyl ends or bonding with perfluorinated radicals Rf, with the
proviso that if all the carboxyl ends are free on a given graft, then the POS
comprises at least one other perfluorinated graft;

- that with an alkylene linkage -(C_H,_)- (m > 0) extended by W, which itself
forms part of is joined to a cyclic unit comprising at least one divalent radical

20 -O-, this unit containing- for example:
an acid anhydride
and/or an epoxide
and/or a cyclic ether;
- that with an alkylene linkage -(C_H, )- (m > 2) extended by W w-
25 hydroxylated and/or alkoxylated by a radical whose free end is Rf;

- that with an alkylene linkage (C_H, )- (m > 0) extended by a divalent or
trivalent radical belonging to the general family of the radicals W and joined
to or forming part of a cyclic unit whose free valence(s), other than that
joined to Si, bonds (bond) with any radical(s) Z,Rf and/or with alkyl, alkoxy

30 or hydroxyl substituents; )

- that with an alkylene linkage -(C_H, )- (m > 0) extended by a trivalent silyl
radical in which the free valences, other than that joined to Si, bond with any
radical(s) Z,Rf and/or with alkyl, alkoxy or hydroxyl substituents; and

- that with a linkage not containing a divalent alkylene radical but having a

35 radical W directly connected to Si.



10- [err] where q [err] O and [err] = H, aryl or

| i mear or branched [err] -lower alkyl (preferably [err]); and [err]

where q [err] 1 and [err] is as defined 05

above. It is to the credit of the Applicant to have produced these novel
(per)hal ogenated - preferably (per)fluoringted - POS by the careful

sel ection of different species of grafts perfluorinated by Rf, including
the followi ng species in particular: 10 - that with an al kyl ene |inkage
[err] where m> 2; - that with an al kyl ene |linkage [err] where m= 2, which
i s necessarily Zbessciavek®OSN monofuntiéenslizeshby qerfirorinatedi radicals Rf satishie then a

given PGS, - thgy dé@ri]t %aﬂk&bﬁ@?adi%{f&@%ﬁ\ﬁlgﬁﬁk.lﬁ‘i?pl%kerﬁ Heeds Ry &

di val ent or triveﬂ ydrocar bon ra evoid of*an ether -0-, “and

havi ng one or 1€0). nmore free carboxyl ends or bonding with

perfluorinated radi cal sAHf thewpfalftst RflB61 RSP by RE Hale ahé adVantagy BPheingends
are free o Lven g{aft, then the POS conprises at | east one ot her

ag
perfluorindted Gremeally sttles with an al kyl ene |inkage [err] (m> 0)
extended by W which itAabthef omjos adeardtagy of the jgpafteGf acconding ¢b ithe mwertion

For exanpl e antSabt Bg (AR e G0taigeAob R, 1€ 3id of dndiifal ety for Sl 1
that with an al thpsebased ionkdatinupgrsuth @mh?KARﬁTEHTeqwsﬂayAm from thefgct
W th an al kyl onger e ORI nal afhghiig, Btee bERE &€ Sffiticlth Fonomic 12
radi cal bel%ngiﬁ@fﬁ{bﬁ eoneribptingy t0 af sedpftionofn b cPSAPT Ahes novel iperhdpgradtedo or
form ng part of (arfluttinatedy Sliton\BGHSoUndS Gcitrdiap &6 tiie)inv&itea! than that | oi ned
to S, bonds (bond) witR a0y e Ghe fover betause e sticrirt of ti grift acSording’
to the invention affords rapid hydrosilylation kinetics, high yields and high
degrees of conversion of the SiH units to SiGf units.

15 Preferably the monovalent radical Rf corresponds to -CF, -CF,,
where p is between 3 and 20, preferably between 5 and 12 and particularly
preferably between 7 and 10. In practice it is also possible to use e.g. mixtures
of Rf in whichp = 7, 8 and 9.

According to one advantageous provision of the invention, the

20  perfluorinated polyorganosiloxanes (I) and (IX) to which it relates comprise one

or more grafts Gf in which: |

h=0o0r1and g = 1, Z, being of the type comprising a group W
corresponding to a substituted or unsubstituted, saturated, unsaturated or
aromatic monocyclic or polycyclic radical preferably selected from the

25 following rings:
(O ) .
=/

-

30 According to one preferred modality of the invention, the POS are
linear and have the following formula (I.1):

35



30 " or hydroxyl substituents; - that with an al kylene linkage [err] (m
> 0) extended by a trivalent silyl radical in which the free val ences,
other than that joined to Si, bond with any radi cal fsderr]l _and/or wth

al kyl, al koxy or hydroxyl substituents; apg-- that MHIS SHEET HAS BEFN
containing a dival ent al kylene radical but having 4 35 REPLAGEH cal W
directly connected to Si. These novel POS nonof U . ; ‘
perfluorinated radicals Rf satisfy the condition that at | east one radi cal
G in which k [err] 0 is egent in-yh E%,éw T (‘§ibn Al the grafts
per f | uori nat edE\%’)EKH)hé\Pe%HE“a(HV&% g4 RFER%hg [GB > 22dheni cal | y stabl 6]
Anot her nmj or . antage of~the graft®: accordizng to thélinvention is t hat

they can be obtained with the aid of industrial catalysts, for exanple
t hose based on platinum such as t{he KARSTEDI-catal yst- Apar-t—_—fromt-he—ﬂict

that they are used in small anobunts, these catahysts are intrinsjically
econonic, 080 - thereby contributi uggieEzﬁha&ﬂg-eﬁsmqa; t he nove
per hal ogenat ed (perfluorinated) silicon_coirpoundiglaccordi ng to -the
invention. This cost is all the |ower because the structure of the graft

according to the invention affords rapid hydE8kilylation kinetics, high
yi el ds and hi gh degrees of conversion of the SiHunits to SIG units. 15

Preferably the noval ent ot adi cal r nds to [err] where p is
bet ween 3 and 2’3‘%%&3%& y Blgm%oéﬁé{ﬁgﬁﬁg’ and particularly preferably
bet ween 718nd 10. | ncpredctidde=i3 andsprafesdblyet st BL 1t luse e. g. m xtures of
Rf inwhichp=7, 8a A7AC | S}efe b1 R 29V ant-ageous provi sion of the
i nvention, the 20 pgrgf‘?l?gri (riérgfoﬁ}gﬁflbofganosfl oxanes (I) and (I1) to
which it relates conptiPedoididh fBe& drafts G in which: '

o 0 <y, < 100, preferably 0 < y, < 50, with the proviso that if

y, = 0, then d1 and/or d2 = 1;
15 o 0 <y < 500, preferably 0 < y < 500;
oD Gf, =Gf, whereh=k=landg=j=0;
o Gf,=Gf,whereh=g=1,k=10r2andZ, =

20 — C]H_ CO—
COOH
or
s— C[H— CO—
cO
25 l

Even more preferably, the POS (I) according to the invention are perfluorinated
30 linear polymers of the following formuld (1.1.1):

35

TR
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-

h =0o0or 1 and g =1, Z2 being of the type conprising a group W
cofresponding to a substituted or unsubstituted, saturated, unsaturated or
aromati ¢ nmonocyclic or polycyclic radical preferably selected fromthe 25

followi ng rings: 30 Accor di ng to one preferred nodality of the
I nvention, the POCS are linear and have th 3tol I ow ng formula (1.1): 35
-12- [err] 05 [err] where [err] [err]
= methyl, propyl or butyl; 10 [err] c1 + d1 = 3 and preferably cl
=2, dl =1c¢c2 +d2 =3 and preferably c2 =2, d2 =1; [err] O0; [err] +
[err]1; [err] qry. [err] 100, preferab y 0 [err] err] [err] 50,
with the proviso that if [err] 0, OH;erCIdal rf?ﬁ =
[err] O [err] y [err] 500, pre e{bly b Terr lerr] derrl
Glerr]=G, where h=k=1 and g=j éisapeﬂS]Oﬁ—E@v-@)vW%-l k=1 or 2
and [err]= 20 Cq Perrj @OQH%r JCH-]CO[err] CO 25
05 CH, H CH,

where v, ¥,, P, P, and Gf = Gf, or Gf, are as defined above and R= and R,
which are identical or different, are H or C,-C,-alkyl.
- Advantageously Gf is selected from the following list of groups:
10 . .a

—~(C,Hy RS

wherem =22, h=1,g=0,j=0andk = 1;
if m = 2, then g = 1, where W = -(CH,)-,,, and/or provision is made for

15 at least one other group Gf which is different from Gf,, m preferably being
between 2 and 10;
e .b.

o}

]
20 /R——C——-R

—(CH )-——CR
R_{l:l —x

o

25 where:

-h=1g=1j=0orl,k=1andi=2to010;
- R* = H or C-Calkyl;
- R¢and RS are mutually identical or different and correspond to ~(CH,)- .
and i
30 - Rs and R? are mutually identical or different and are OH or Z-Rf, where
Z, = -O-(CH,)~,, s being between 0 and 10, at least one of the radicals R®
and R corresponding to Z,Rf;

35



Even nore preferably, the POS (I) according to the invention-are

perfl uorinated 30 | i near polynmers of the following fornmula (I. 1. 1):

- 13 - (1.1.1.) [err] 05 [err]
where vy, [err], [err] and G = G[err] or [err] are as defined above and
Rlerr] and R err], which are identi cal of 1 ifferent, are Hor [err] -alkyl.
Advant ageously & is selected fromthe followng list of groups: 10

.a. [err] wherem> 2, h =1 g=0 ) =0Oand k =1; if m=2, then g = 1,
where W= [err]_, and/ or provision is made for 15 at | east one other
group G which i s°di fferent fromG[err], mpreferably being between 2 and
10; * .b. O [err] 20 25 where: - h= 1, ,j =0 or 1,k=1 and i=2 to
10; - [err] = Hor [err]-alkyl; _Jaﬁgﬂ aglgs‘?;ekrr] are nutual ly identical or
different and correspond to [err] 230 ~- [err] and [err] are
mutual ly identical or different and are OH or [err] where [err] = [err] s
bei ng betywgen 0 and 10, at | east one of the radicals [err] and [err]
correspondi ng tov[zheerrer']; 35

-h=1m=20,g=1,j=0o0r{,k=1andi=2to 10; and
- R3, Rsand R are as defined above;

— . o 4.
‘10
o)
R6
—temfz;
R'J
15 0
where:
- h=0orl,m=0,g=1,i=2t010,j=1andk = 1; and
- Rsand R’ are as defined above;
20 < e
0
o,
——(CH,)i—@'C—:R
25 where:

-h=1,m=20,g=1,i=2t010,j=0o0rlandk = 1; and
- Réis as defined above; and
« .f. mixtures thereof, .
According to the invention, a subgroup of particular grafts Gf called
30 “bifid grafts” are considered which are very especially preferred for the
remarkable characteristics which they are-capable of imparting to the POS onto
which they are grafted. The invention therefore further relates to POS of the
type defined above which comprise at least one species (I) and/or (II)
substituted by at least one perhalogenated - preferably perfluorinated - radical
35 Gf selected from the following subgroup of radicals:



-14- .c. 05 where: - h=1,nferr]0, g=1,j=0 or 1,k=1 and i=2 to 10;and -

[err] and [err] are as defined above;

1, m[err] O, g=1, i =2 to 10,]

20 [err] .e. [err] 25 le_where: -h=1 mJerr] O,
Kk

defi ned above;

=1, i =2to 10,j =0 or 1 and

= 1, and =" [err] is as defined above;

.d. 10 [err] 15 where: - h = or
=1 and k= 1; and - [err] and [err] are as

g
and

.f. mxtures thereof. According to the invention, a subgroup of particul ar
grafts & called 30 "bifid grafts” are considered which are very

especi al |y prefergpd for the remarkabl e characteristics which they are
capable of inparting to the POS onto which they are grafted. The invention
therefore further relates to POS of the type defigned above whi ch conprise
at | east one species (I) and/or (11) substitut ed{ y at | east one

per hal ogenated - preferably perfluorinated - radicgal ﬁﬁ, & sel ected
the follow ng subgroup of radicals: / T
05 .
memast CHR '—(CHz)}—CR‘
\C ___RH
il
0
10
where:
A Re and R? independently are H or linear or branched C-C-lower
alkyl, preferably CH;;

15

20

25

30

35

A R® and R independently are OH, linear or branched C,-C;
alkoxy or Z-Rf, at least one of the radicals R* and R" being
-Z,Rf; and

s 1= 0to 10, preferably 0 to 3 and particularly preferably 1,

- (ii)
. /
menen CHR' - SiR*
SR
R
where R?, Re, R®, R" and i are as defined above;
- (iii)

RIO
9
- R”

where R, R, R" and i are as defined above, it optionally being
possible for the hexyl ring to be substituted; and

~ mixtures of the above-mentioned radicals.
At this stage of the disclosure it is appropriate to dwell for a

from



- 15 - 05 [err] [err] 10 where:
[err] [err] and [err] independently are H or |linear or branched [err]-I|ower

al kyl, preferably [err]; [err] and [err] independently are OH |inear or
branched [err] 15 al koxy on [err]- Rf at | east one of the
radicals [err] and [err] being [err]; and Ferr] [ O to 10, preferably O

to 3 and particularly preferably 1; [err] (i) [err] 20 [err] 25
where [err] R, [err] and i are as defined above; [err] (iii) [err] 30 where

[err] and i ar emameReh ﬁ@pﬁ@&ﬁﬁ»}dy mtex‘é goﬂ)%#ie!{ O?Q’C%%c&ﬁ Siridds SicE Riinig®

hexyl ring to be substitu xtur ve- tloned r |cals
35 Y doyenion Wiciuis GFPTesBicd e Mo Ralogonaiels peringted 1 80gwel |

for a -16- nRrghig bifid peafRaGEi Suleinedl dbove! Mok Prédiely, ethebifidOGE of
conmpounds accor, d{er&t Elere are those in which the two lobes each consist of a perhalogenated -
05 perfluorinated - radical Z,Rf. These bisperfluorinated bifid grafts Gf are
crystalline and, in particular, impart a degree of crystallinity to the POS which
they substitute. This optimizes the water-repelling properties of the latter,
which thus make very suitable active products in dirt-repelling compositions,
- . inter alia.
10 These bifluorinated bifid grafts Gf can be associated especially with
monoperfluorinated and/or non-perfluorinated bifid Gf.
The POS of this species comprise at least one species (I) and/or (II)

substituted by:
o at least one perhalogenated - preferably perfluorinated - radical
15 Gf of formula (i), (ii) or (iii) as defined above,
the radicals R and R in the formula in question corresponding
to Z,Rf and preferably to:
= 0—C H—C, F,;;—CF, q=0)
20
or
e 0 —C H,—C F,,—H @21)
o and optionally at least one radical Gf (i), (ii) or (iii) in which
25 one of the radicals R® or R is Z,Rf and the other radical R® or

R1 is different from Z,Rf and advantageously corresponds to OH
or linear or branched C,-Calkoxy.
During the synthesis, those skilled in the art are perfectly capable of
controlling the degrees of substitution of the POS of this species by
30 bisperfluorinated and/or monoperfluorinated and/or non-perfluorinated bifid Gf.
It is the intended applications of the grafted POS which determine how these
degrees of substitution should be regulated.
Within this species the bifid Gf with an alkylmalony! linkage (i) are
chosen more especially in practice.
35 All these grafts Gf impart novelty and great technical value to the



the invention which is represented by the perhal ogenated - perfluorinated -
POS carrying bifid grafts & as defined above. Mdre precisely, the bifid &
of interest here are those in which the two | obes each consist of a

per hal ogenated - 05 perfluorinated - ri?ical [err]. These

bi sperfluorinated bifid grafts & are crystalline and, in particul ar

I npart a degree of crystallinity to the POS which they substitute. This
optim zes the water-repelling properties of the latter, which thus nake

very suitable %S.I%ewﬂﬁgﬂ’fé?tﬁe 'htlila g{wt -repel ling conpositions, inter alia.

10 uorinated bifid grafts & can be assomated
especial |y with monopeQn the basis &f @Qdﬂ@fmlﬁﬁm@eﬁm‘@om sespedt of thel RYS The

PCS of this Spaeicding Be idPertion! MBheif FGP'l@Ear{ ?é d&’%@é&fha( {He)POS to
substituted by: .O.,at | .east. one perhal og t ert)uorjinated -

radical 15  Which the inventiopyelg vameal y, bwa tmut(lmpws’ag lgutatiga
above, th@sradamal&g| epoljr(daﬂethﬂ@mém?r oXanes (we%blﬂmeﬂlylalkyl

opti onal 1y o bEbHuASaIPRGIaReY el e *%E ¢ kP lerod e b,

one of the radpemntyk bexylrdic.or [err] is [err] and the other radical [err] or
is diff t f

ﬁ%%bﬁ%%ﬁ%@@ﬁ? PRS Ul bPSPRBE AT IO | 1

art are perfectnd (kigdmaturally b@mem«%sm@dmg\@y dlisyearepoustls of Beerage farawlaof t he

POS of thig spsn BWY??Q 1), npﬂﬁPE:isfe' HOWéveR! 18 saifld Woney’fisq@srsltﬂ@i ed

o oo e bt AL IS NIty Shose. degr boc bof aubercott orshoutd pe.
regul ated. Wthin thisltsshecidere fhdted at all thé POS (1) and ARy inrphreicylar KI.0kage
(1) are (I.1.1), (II.1) and (X1.1.1) according to the invention, contain at least one
graft Gf carrying at least a first perfluorinated radical Rf, and optionally one or
15 more Gf carrying other radicals Rf which are identical to or different from one
another and the first radical Rf mentioned above.
It is possible to envisage multiple combinations of grafts Gf on the
POS of the invention: Gf with Z, o to A and in particular Gf, to Gf,, Gf(i),
Gf(ii) and Gf(iii), these last three grafts being particularly preferred.
20 According to an optional but nevertheless advantageous provision of

the invention, the POS contain, per molecule, at least one siloxy unit

T= —Ek‘s:ioy;]

where R? is defined in the same way as R!, R? and Gf, as given above, and
optionally siloxy units Q = {SiO,,].

As far as the functional characteristics of the products according to

30  the invention are concerned, it is necéssary to emphasize the fact that the

monofunctional or polyfunctional fluorinated polyorganosiloxanes described

above have notable properties of surface tension lowering and oleophobicity

and/or hydrophobicity, inter alia. These properties can be adjusted by

controlling the proportions of grafted or non-grafted units D present in the

35 fluorinated POS. This corresponds to the molar proportions p, y, y, and p’, y°,

25



chosen nore especially in practice. 35 Al these‘grafts G

I npart novelty and great technical value to the - 17- POS to which they
are attached. On the basis of the details given above in respect of the PGS
according to the invention and their graft SG‘, it can be deduced that the
POCS to which the invention relates very specifically, but w thout inplying

alimtation, 05 are e.g. poly(dinethyl, nethyl perfluoroal kyl)sil oxanes
or poly(nethylalkyl nethylperfluoroalkyl)siloxanes where the first alkyl
group is propyly (Ijﬂﬁggym géﬁne]rag(){,é near perfI uori nated PGS
conpounds  of average f {9 @a 2 nfa% have correspondi ng
cyclic conpounds of ave ta “ P at m qu‘l’ S19T 598 (Hnl _ﬂ_gligrantpﬁﬂgqg

cane th\evgr | ﬂb@nﬁatléﬂd Q’E)S)m exhc{mabuil]l htvaa go%dllessahhhq oThisgpreperty cdrd),
refera : u e ho
Bart i cul a)r/ (r. &? aHYalntai;egl}s es??qla a‘hﬁ c?ﬁltpxtlo 1‘5"8@84?’6’}‘ gl ﬁgé%%e I nventi on,
contain at 0beast one gra‘he flabrinated POYaczordieg i the ifivension pen fakedthe fermedf
r adi cal , and (o) ' Rf
whi ch ar e I dent ngbfg% %5(1%‘3&04}15%& tybtr’#%gnag aa%noo é"tﬁ’é fbgm[é]mpn§ gh@g{?ﬁscal
Rf nmentioned abwssins msultmgpﬂem tthe: qr@ssl;nlmngag% lmmt |0p| eyclionBORachainss vist
grafts G on thgeR gﬁlﬁ@udrﬁl’ Z: rgsen[ﬁ”a]d posierr] and in

90

particular [err] to err (rir), these last three

grafts being-particul arl eriﬂ\é‘ff’é‘ﬂﬂ Te ates t° a procesyfop the pgenaganon of
optional bup nevgiliche! kiiar Atogeiaedeopferaablyi (PEOfluctindtéts- POS; Nhich codsises POS

contain, per nolecul .at | ast one siloxy unit T = [err] 25 where [err]
i s defined in tF&® W [err] and &, as given above, and
- A — at least one polyalkylhydrogenosiloxane - preferably polymethyl-

hydrogenosiloxane - oil
- B - with at least one (per)halogenated - preferably (per)fluorinated - olefin
15 which is a precursor of Gf, as defined above and has the formula Gf,:
Z Rf
in which;
< Z,, = olefinic precursor of Z,,
< Rfis as defined above and
20 < m>2inZ,
- C — in the presence of an effective amount of a metal hydrosilylation
catalyst preferably based on platinum.

This is a first method - the most direct method - of implanting

perfluorinated grafts Gf on a POS chain by hydrosilylation. The grafts obtained
25 are alkylene-perfluoroalkyls.

The olefinic, preferably vinylic, precursors are readily available or
easy to obtain.

Throughout the description of the process, the precursor radicals of
the radicals present in the final POS are identified by the subscript “p”

30  following the subscript(s) already indicated.

To obtain a novel mixture of POS in the case where m = 2in Z,, it
will again be necessary to react the oil A with at least one other olefinic
precursor Z, where m > 2, and/or with other precursors of different Gf, as
explained below.

35 Thus, in a second mode of carrying out the process according to the



optionally siloxy units Q =[err] As far as the functional characteristics
of 'the products according to 30 the invention are concerned, it is
necessary to enphasi ze the fact that the nonofunctional or polyfunctional
fluorinated pol yorganosil oxanes descri bed gpove have notabl e properties of
surface tension | owering and ol eophobicity and/ or hydrophobicity, inter
alia. These properties can be adjusted by controlling the proportions of
grafted or non-grafted urnits D present in the 35 fluorinated POS. This

corresponds to inventioy, ake oil dPRIreactB p, y, [err] and p', y', - 18 -
[err] given by fogmul ae. (I nd (l1),detined ve, Lt .shoul N d that
m val ues of 2 or in [vét&r %t %ﬁtr g’ﬂ? e@eﬁhgpg?%geﬂ)l’uw&%lﬁgd uﬁﬁ"%é‘is’t i on
wi || have a good heat elefibiwhich.is Ehipsecprsopeoft Gf cas definad\abovegamlibas the
especially in the cont%ﬁl&p‘t(}@ppl ication as a lubricant. 05

The fluorinated POS according ®o the invention can take the formof oils of
greater or0} esser viscosity, but can al soZtRke the formof resins Q and/or
resins resulting ke t he crosslinking of linear or cyclic PGS chains via
crosslinking functional -grofups whi ch can be present in said POS. The

i nvention further<r elat TOleiHlie PrcEseE 8 Zor t he preparation of 10 cyclic

or |inear hal ogenat e®fis &y ®&ffedlbove@ry ) fl vuori nated - POS, which consists
essentially in reacti ng':%/-éﬂég at | east one pol yal kyl hydr ogenosi | oxane -
= h

pr ef er abl y -pol ymet hy® enosi | oxane - oil - B with at |east one
(per) hal ogHhat ed D preWwith ablegst(queroléfiniof thadommnla ol efin 15 whi ch
Is a precursor of [err] as defined above has the fornmula [err]: [err]
in which: [err] [err] = olefinic precursor® [err],

in which Z,) = olefinic precursor of Z, and Z,, = precursor of Z,,
- B - and/or with reactant B as defined above,
- C - in the presence of an effective amount of a metal hydrosilylation

15 catalyst preferably based on cobalt and/or platinum,

the reaction product A + B’ + D and/or B optionally being brought
into contact with a reactant E:

- E - of the type Z_Rf, where Z, = precursor of Z, and Rf is as defined
above, to form one or more radicals Gf,.

20 In this second mode, at least one of reactants B and D must be used
in order to ensure that the products obtained are novel. In practice this second
mode of carrying out the invention is performed in several steps, the
hydrosilylation of B* being carried out separately from that of the other olefins
B or D. For example, the hydrosilylation of B’ is catalyzed by a cobalt-based

25 product whereas the other hydrosilylations are catalyzed by platinum.

In a third mode of carrying out the invention, the oil A is reacted:
- D’ — with at least one olefin of the formula
Z,2Z,
in which:
30 Z,, = olefinic precursor of Z, and
Z,, = olefinic precursor of Z,,
- C - in the presence of an effective amount of a metal hydrosilylation
catalyst preferably based on platinum,
the reaction product A + D’ optionally being brought into contact
35 with a reactant



[err] Rf is as defined above and 20 [err] m> 2 in [err], - Clerr] in
the presence of an effective anmbunt of a netal hydrosilylation catalyst
preferably based on platinum This is a first method - the nost direct

met hod - of inplanting perfluorinated grapgs &G on a POS chain by
hydrosilyl ation. The grafts obtained 25 are al kyl ene- perfl uoroal kyl s.
The ol efinic, preferably vinylic, precursors are readily available or easy
to obtain. Throughout the description of the process, the precursor

radi cal s of the r‘t%idi-ca)lfshq)mxe Rf, rwlidre Z,| waprde@onio€ 7, dmdtRf isex definedie

subscript "p" o@*’“‘*’“‘ﬁ% Snéﬁﬁlﬁféﬁh&%éﬂeady I ndi cated. To obtain

a novel mxture of P it wll again be
necessary to react thelnjthe segandhanst mlthmodos]@fcnane'mgm@tf thei mventiosy itber

[err] where m prads @F%@rcoﬁ‘étfd&téatqjﬁ %'agfe ég ; Jséi mgéf&r §hése Footseing

expl ai ned hel o of carryin out t he
process a@gord 1“6“%%%08 Cham_s;.glnauﬁgm, e"i‘l‘l‘lﬁ dhe copstituentgleingps Z;, g

[err] with at ,GZ}MRfirBQiuhb@t ﬂm@ted - preferably (per)fluorlnated -
olefin which is prec%rsor [e s defln&(} above as theforrrula

[err]: 05 Suctas, g/\,ﬂ}lgﬂ‘ ¢ PWPRYOn, dorr] =

ol ef i ni ¢ pr ecugkbal piecirsor §f Gf,ate. ]Gf prreﬁbasatddeimd\ﬂﬂneﬂmdeo dedPQ®rr] ne2
inferr], In other words, this consists essentially in reacting:
10 - A - at least one polyalkylhydrogenosiloxane - preferably polymethyl-
hydrogenosiloxane - oil
- F — with at least one halogenated - preferably (per)fluorinated - olefin
which is a precursor of Gf and has the formula (Gf):

15 (pr)h_(zz);_E(Za)j—RBk
in which:
» Z,,is the olefinic precursor of the radical Z,, as defined above, and
« Z,,Z,Rf, b, g, jand k are also as defined above,
» with the provisos that:
20 * ifh = 0, then g = 1 and Z, becomes an olefinic precursor Z,,
*fk=h=1landm=2,theng=1andZ, = Z,,
- C — in the presence of an effective amount of a metal hydrosilylation
catalyst preferably based on platinum.
The precursor Gf, of Gf preferably has one of the following
25 formulae:

@)
/ C ____Rl 0
30 — CR9 o~ - a
CH, CH, )l— CR
C __Rl 1
i
0

35



10, - D [err] with at |least one olefin of the fornula [err] in which

[err] = olefinic precursor of [err] and [err] = precursor of [err], - B
[err] and/or with reactant B as defined above, - C in the presence
of an effective anobunt of a netal hydrosihyl_ati on 15 cat al yst
preferably based on cobalt and/or platinum the reaction product A+ B + D
and/or B optionally being brought into contact with a reactant E: - E [err]
of the type [err] where [err] = precursor of [err] and Rf is as defined
above, to formygpeg:or nore radicals [err]. 20 In this second

node, at |east one of reactants B and D _nust. be used i.n order to e re
that the product$ (%tagfifg’dl F]éenﬂﬁ‘é):& arg; ﬁmé‘i'jiﬂ?qrc@' grﬁf‘%hegeééﬁdlqmea@’
carrying out the i pyefatablynCHg performed in several steps, the
hydrosi |l yl ati on qQf & hi rried out rately fr f the . pther
olefins B or D oﬁe&@ﬁ% gn&%ﬁréd &&gﬂiﬁf@qﬁﬁr%{m@ﬁéﬁ grtl?éfflﬁﬁoﬁé)a y a
cobal t-ba88d 25  Rfy sideast onk of thesadicals R'hand RY beingiZ,Rf;aandons are cat al yzed
by platinum In g thi d fef . [ BV .the oil Ais
reacted: - D [e.r'r]tlwi pﬁogp, ?ggésrtaﬁgrfre%o g‘?‘%‘%‘?‘hﬁ%@?or rrhﬁgl’[ err] in which:
30 [err] #idl efinic precursor of [err] and [err] = ol efinic precursor
of [err], - C Jerr] in the presence of an effectjve anount of a netal

hydrosilyl ati on catal yst preferably based on pl |°num the reaction product

A + D optt+onally being brought intg contact 4 with a reactant

-20 - 10 CHz=CR9——(CHz)i-SiR\
Rll

where R$, R:, R, Rt and i are as defined above; and
15 (i )

RID

CH, — CR’——(CH,%——[:[
11

R
20

where R?, R, R and i are as defined above, it optionally being possible for the
hexyl ring to be substituted. |

These olefinic precursors Gf, of the grafts Gf have one or two

25 perfluorinated groups R, R" (R and/or R = Z,RRf) and are obtained by
reacting:

-+ at least one compound with a mobile hydrogen, consisting of the
hydrogenated radical Z,Rf, i.e. H-Z,Rf, as defined above, preferably an alcohol
or a thiol,

30 ~ with starting materials formed by compounds of formula (i), (i)
or (iii)), as defined above, in which at least one of the radicals R* and RY is a
linear or branched C,-C-alkoxy,
according to a transesterification mechanism.

It should be noted that the olefinic precursors Gf (i), (i) and

35 (11i)) referred to above constitute novel reaction intermediates (nove! synthons).



- FE of the type [err] where [err] = precursor of [err] and-Rf is as

defi ned above, to formone or nore radicals [err]. In the second and third
nodes of carrying out the invention, the grafts & are constructed by

growi ng roots of these grafts, these rootgpheing 05 fixed to the PGS
chains. In a manner of speaking, the constituent elenents [err], [err] and
Rf are butted together. By contrast, in the fourth node of carrying out the
i nvention, a global precursor of &, i.e. [err], is prefabricated and then

fixed to the PQ® follows e rtheprétent investichoRFtRT Telatesabtd addction intepnediateg: 10

- A at |east, 0 ol yal.kyl-hydr ogenosi | oxane - preferabply.npal -
hydr ogenosi | oxa(f%“q-ﬁor@i qa\f)gblg Of%“tghg%@ ?sgﬁ‘géi%’oﬁb%%%ﬁa@é%&ap%g? égégl y
(per) fl uori nat dshvingodtdéashomdofcthe ifallowipg éommdas: of G and has the fornul a
[err]: 15 - [err] in which: [err] is the olefinic
precursor of the&'radical [err], as defined above, and [err], Rf, h, g, ]
and k are @fi so as defined above, wth the provisos that: 20 *f
=0, then g 1 and [err] becones an olefinic pri¢cursor [err], * if k = h
1 and m= 2, then g =1 and [err] =[err], - C [l rr] in the presence of an
effective amount of a metal hydrosilylation cat@ yst mreferably based on
pl ati num The precursor [err] of & preferably/has oﬁ‘e of the follow ng 25

formulae: (if[err]) [err]c%%__CRg H:!)__équr] [err] 35
——— S— (C i
10

I =

C—RgHY
H
0.

15 where R* and R’ independently are H or linear or branched C-C¢lower alkyl,
preferably CH,; and
at least one of the radicals R* and R" corresponds to a linear or branched C-C-
alkoxy, methoxy, ethoxy and propoxy being preferred;

(ii,)
20
R
\ /
e &
CH,—CR ——(CHZ);SLR
N1
R
25
where R?, Rs, R®, R and i are as defined above; and
(i)
R
CH, =—=CR’ -
. =—e
. RY

where R?, R0, Rt and i are as defined above, it optionally being possible for the
35 hexyl ring to be substituted.



-21 - where: [err] [err] and [err] independently are H or |inear or

branched [err]-lower alkyl, preferably [err]; [err] and [err]

i ndependently are OH, |inear or branched [err]-al koxy or [err] 05

Rf, at |east one of the radicals [err] an%[_err] being [err]; and [err] i =
I

0 to 10, preferably 0 to 3 and particul ar

preferably 1; [err] 10

[err] where [err] and i are as defined above; and 15 [err] [err] [err]
and i are as defined above, it optionally being possible for

t he hexyl ring to be ' : f 1Rl I ¥ d he
G vt oot LB bR [l

20 where [err]

grafts & have one or

[err] = [err]

/ uori nat ed tg oup
perduerninatad eracussorr omponnds Ghyof|thisdypolies 18

POty of o

gvbidlefe_ Exe/gr gggﬁg@gﬁ?ﬁ@ﬁg&ﬁ;@@f sgnﬁgkfeeq%mr at&ﬁ;ﬂoﬁﬂdscgése&%d Ni, Pdeor Pgrr],
S [ ve, y

starting mater ilgFgeg?th %&e‘{)?ncgh‘p §an, ef%rlﬁ‘ghgjr{a\?ﬁ"r fatglyst; for example,
defined ab@fre, whichMis alivantageonsdy employed id bmall adiouatss e[gerof thaonief @f 1D tos a

| i near or branc
nmechanism It s

[err] referred dgil). above constitute novel reaction internedi ates (novel

synt hons) .

10

15

20

25

30

35

The methodology determined by the process according to the
invention is particularly simple. The hydrosilylation kinetics are rapid. The
yield and the degree of conversion of the SiH are particularly high. The process
is efficient and economic. _

According to a preferred modality of the invention, the POS with
=SiH units is gradually brought into contact with one or more perhalogenated
or non-perhalogenated olefins Gf,, the catalyst being contained in one or both of
these two constituents POS and Gf, of the reaction medium. This applies in
particular to the perfluorinated olefinic alkylene and the perfluorinated olefinic
alkylene-acid anhydride.

The hydrosilylation conditions selected for the process according to
the invention are conventional and can therefore be determined easily by those
skilled in the art. '

In practice the hydrosilylation takes place in as many stages as there
are different olefinic reactants.

The reaction medium is stirred and heated to a temperature between
50 and 150°C. The reaction takes place at atmospheric pressure and generally
over a period of several hours. The degree of conversion of the SiH units is
greater than 99% by number,

In the case where Gf of the anhydride type are involved, it is
possible to envisage hydrolyzing at least some of these anhydride groups so as
to generate free carboxyl ends, and then esterifying at least some of said
carboxyl ends with reactants of the type Z,-Rf, Z, being a hydrogenated
precursor of Z,, as defined above, and Rf also being as defined above.

As regards the other functional groups of the prelinkage type Rf
which have been described above and which can be carried by the silicons of the
POS according to the invention, they can be grafted before, during or after the
grafting of the alkylene radicals perfluorinated by Rf.

a8

W th



- 22 - It follows that the present invention further relates to a reaction
I nternmedi ate (synthon) capabl e of being used especially in the process
descri bed above and having at |east one of the following fornulae: [err] 05
[err] 10 [err] 15 where [err] and [err]p4 ndependently are H or |inear or
branched [err]-lower alkyl, preferably [err]; and at |east one of the
radicals [err] and [err] corresponds to a |inear or branched [err] al koxy,
met hoxy, ethoxy and propoxy being preferred; [err] 20 [err] 25 where [err]
and i are as defined abpefolmndng 8iaflbe3fentioned as examples of (herPQS whévhecaper r ]

and | are 25 ok U U fig bR 4P B o) BLRERELEDR sl 20
resul ting from *hinaasPQ8 suctsas pohimeethylhydrogenosiloxanes, especially those of the
type:

05 . Me,SiO(SiMeHO) SiMe,,

where ¢ = 10 to 100, preferably 50;
. or Me,SiO(SiMeHO),,(SiMe,0),,SiMe,,
where e1 = 10 to 100 and €2 = 0 to 50; and

-— . ¥ cyclic POS such as the tetramethyltetracyclosiloxane D’4,

10  The following may be mentioned as examples of POS which are capable of
being perhalogenated - preferably perfluorinated - by using the process
according to the invention:

Me,SiO(SiMe,0)-,(SiHMeO)- SiMe,
Me,SiO(SiMeHO)-, SiMe,

15 The POS according to the invention can take the form of pure oils
or else aqueous emulsions.

Thus the invention further relates to an aqueous emulsion which

contains:
- at least one POS obtained by the process as defined above;
20 - water; and
- at least one surfactant.
According to yet another of its features, the invention relates to:
- the application of the perhalogenated (perfluorinated) silicon compounds per
se, as described above, or those obtained by the perhalogenation process
25 disclosed above, as:
- lubricants
- agents for lowering surface tension
~ dirt repellents
~ antiadhesives
30 - antifoams
- oleophobic and/or hydrophobic agents and
- raw materials for the production of elastomers or films for resisting chemical
attack and solvents; and
- a film and/or coating possessing at least one of the above-mentioned

-

35 properties.



and perfluorinated precursor conpounds [err] of this type lies in the
“possibility of using an industrial catalyst selected from conpounds based
on Ni, Pd or Pt, preferably based on Pt. This can be a KARSTEDT cat al yst,
for exanple, 05 whi ch i s advant ageously. igployed in small anounts, e.qg.
of the order of 10 to 50 ppm relative to % e POS conpound in question,
before hydrosilylation (Si-H oil). The nmethodol ogy determ ned by the
process according to the invention is particularly sinple. The
hydrosi |l yl ati on ki neti Ccg; ' : qﬁﬁﬂ ' _ ke

conversion of the SiH a?:é&g r%‘??ﬁfe&ﬁ&y} |g?1r. re} %Se%drjg?ggs%lﬁegf ??I?lﬁgﬁff‘io%nd
economi c. Accor 8PmprisiBga preferred nodality of the invention, the POS with

[err] SiH units_ig @hadualHOS S6iaiaelby ¥ Sroeelas Gefinid dbovee or more
Cont ai ned | n_one. BA0BEEFIeEH 038 ML GBS BHES  Uent s S and [orr] of
contained in on *tuents . an err] o
tlhef reacti IOE Imedi UﬂdPﬁﬂhﬁseﬁﬂﬂﬁemlj carpng:i cul ar to the perfl up(rji nated g
ol efinic al kyl ene a .per. _ SAGEF - B3y e.
The hydrosilyl ati gn%dﬁ@bﬁgné%gﬁgg?hﬁoﬁh@%r géée%ié acctg(r?di rnag to %%e
i nventi on are convedefimsdadbosend can therefore be determined easily by those

20 - skilled in &hepdidaily! dtafté SohboffichGiayd b9 Yetivilenfied L alefBudrinid L n as

many stages as there are er ent Inic reactants. The reaction nedi um
i s stirred-and heat &afli¢als alse angefingd @bevasdtideen 50 and 150[err]. The

reaction tages pl acgp@énaiy BRI GLRS fRicERARMIRI betlel YhadShis- o0 MR
peri od of several hogrs @h%‘ﬂeﬁ? e of ¢ nver?lyg%@g?et he SiH units is

greater than 99% by PErialpgenated - perfluprinated n 8KUDSr of t he anhydride type are
involved, it is possible to envisage hydrolyzing at | east sonme of these
anhydri de groups so as to generate fre&g&aﬁgﬁy ends, and then esterifying
at | east sone of said 30 car boxyl e reactants of the type [err]
bei ng a hydrogenated precursor of [err], as defined above, and Rf al so

being as dg§i neg30MA-F I- SYNTHESIS OF SILICONES GRAFTED WITH
PERFLUORINATED UNITS - CATALYSIS WITH COBALT

20 g (0.058 mol of Si-H units) of the following resin:
(MeHSi0), (MeSiO,,,), 5(0,,ED,

20 in which the molar ratios are D’/T = 1 and Si-O-Et/Si = 2 and the
functionality is 288.5 meq/100 g of resin, 33.1 g (0.074 mol, 30 mol% excess)
or propenyl-C,F,, and 0.2734 g (0.0008 mol, 0.5 wt.%/resin) of Co,CO, are
introduced into a 100 ml reactor under nitrogen.

The medium is homogeneous. It is heated to 47°C in a bath,

25  Exothermicity is observed and the temperature of the reaction mixture reaches
80°C. The reaction is allowed to proceed for 30 min. The degree of
conversion of the Si-H units is of the order of 98%. After 16 h of reaction at
45°C, the degree of conversion of the Si-H units is quantitative. The mixture is
allowed to return to room temperature and 150 ml of methanol are added.

30 There is no evolution of CO coming from the catalyst. 5 washes are carried out
with methanol. The functionalized resin is soluble in methanol. After
devolatilization (90°C, 1 h, 6 mm Hg), 16 g of a resin are recovered. The
extraction residue is solubilized in trichlorotrifluoroethane. The mixture of
devolatilized resin and residue is filtered to give a yellowish liquid, which yields

35 20 g of a clear, light yellow resin on devolatilization.



As regards the other functional groups of the prelinkage type B which have
been descri bed above and which can be carried by the silicons of the POS
according to the invention, they can be grafted before, during or after the
35 grafting of the alkylene radi cal s peééluorinated by Rf. - 24 - The
foll owi ng may be nentioned as exanpl es of” thé POS which can be used as
starting materials for the process according to the invention: * |inear PCS
such as pol ynet hyl hydr ogenosi | oxanes, especially t hose of the type 05

[err] where e = 0, ref [er and
D 4. 10 The nm f
capabl e of bei nmmhmmmb?ﬂf‘e@?b[er MSI nat ed - by using the

process according to the invention The PCS
according to the invention can take the form of pure oi l s"or el se aqueous

enmul si ons. 0%hus };{Q n further ates Gt a | si on which
contains: - at Ieafgltd ox o BMe ﬁ/\)ﬁl\gg. g’%’ Qfﬁ"ﬁ& ~ahdiMe; 20
- water; and - at |east one surfactant r"dquigcto yet lanother of its
features, the invention rel ates to:

10
CéF1s Rf

177.9 g (0.47 mol, 20% molar excess/Si-H units) of CH,=CH-

(CH,),-CF,, (4-perfluorohexylbut-1-ene), i.e. Gf, where m = 4 in Z, 10.5 pl

15 of a KARSTEDT catalyst (11.9 wt.%) and 12 mg of sodium acetate (Aldrich,

99.995% pure) are introduced into a reactor. The mixture is stirred at 370 rpm.

It is heated to 110°C and 25 g of a silicone oil containing Si-H units of the type

RHODORSIL® H68 (RHONE POULENC), corresponding to an o,w-(trimethyl-

siloxy)polymethylhydrogenosiloxane oil = MeSiO(SiMeHO),SiMe,, containing

20 0.015 eq of SiH per gram of H68 and having the formula Me,SiO(SiOMeH),,-

SiMe,, are run in over 1 h 20 min. When the introduction has ended, the

degree of conversion of the Si-H units is >99%. After 3 h of reaction the

degree of conversion of the Si-H units is >99.5%. IR analysis shows that Si-H

units are no longer present. The reaction mixture is constantly homogeneous

25 throughout the hydrosilylation reaction. 168.2 g of a light yellowish oil are

recovered by devolatilization at 100°C under 1 mm Hg. The amount of volatile
material is 32 g. The structure of this oil is confirmed my structural analyses.

EXAMPLE III:
30 )
The same process as that described in Example no. II is used, but
the operating conditions are slightly changed (introduction of the Si-H fluid in
60 minutes, reaction temperature and time: 80° C and 6 hours) and the following
reactants and amounts are used:

35 - 10 mg of sodium acetate



the application of the perhal ogenated (perfluorinated) silicon conpounds
per se, as described above, or those obtained by the perhal ogenation
process 25 di scl osed above, as: - lubricants - agents for |owering
surface tension - dirt repellents - antiaghesives 30 - antifoans -

ol eophobi ¢ and/ or hydrophobic agents and =" raw materials for the production
of elastoners or filns for resisting chem cal attack and sol vents; and a
film and/ or coating possessing at | east one of the above-nentioned 35

groltoef“ oS 25 - :Eor?td.714ﬂlﬁl)!dmeﬁérha§rolfhuﬁl§ﬁtl-wé ﬁ,Smta_mindz,t)) o
irt-repelling conpositiqQh conprising:.,, - as y the
process as defined abovs! @ngq%rgpfgg% é%(z‘i’) ?ﬂi\‘-f‘ | %ﬁf?ﬂﬁ‘é‘a above,
05 - said POS used [506f €. 805 o 6BS¥H) 0fan bil@falié smishiranct i onal i zed by

per hal ogenat ed - perfluori nat s g%‘ G&?Mg‘e i above, * optionally
grafts nonofunctionalized by S&ﬁt‘ﬁé{) hﬁ%@ - ﬁ)ﬁsg‘g‘?’i nated - radicals

al so as ddi ned above, 8arigdfan oil of thestruotural | y ot her grafts functionalized
by groups other than bis- or nono- perhal ogenated - perfluorinated -

groups. EXAMPLES 15  EXAMPLE |: SYNTHESIS OF SILICONES GRAFTED W TH
Me,Si0 (SiMe0), . ((SiOMe,), . ,,SiMe,

(CHy),

10
\(CFZ)G

e
F

are obtained after devolatilization.
15
EXAMPLE 1V:

The same process as that described in Example no. II is used, but
the operating conditions are slightly changed (introduction of the Si-H fluid in
20 15 minutes, reaction temperature and time: 95°C and 3 h 20 min) and the
following reactants and amounts are used:
- 16.5 g (0.044 mol) of 4-perfluorohexylbut-1-ene (Gf;,, m = 2in Z))
- 11 microliters of a 13.6% (w/w) solution of KARSTEDT platinum
- 33,7 g (0.04 eq of Si-H) of an oil of the structure
25 Me,SiO(SiMeHO),(SiMe,0),SiMe,
42.3 g of an oil of the structure

Me,SiO (SiMeO), (SiOMe,), _ (SiMe,

30 (CH),

\(CF2)5

/
F

35 are obtained after devolatilization.



PERFLUORI NATED UNI TS - CATALYSIS W TH COBALT 20 g (0.058 nol of Si-H units)
of .the followng resin: [err] 20 in which the nolar ratios are D/T = 1
and Si-OEt/S =2 and the functionality is 288.5 rreq/lOO g of resin, 33.1
g (0.074 nol, 30 nol % excess) or propenyl niirr] and 0.2734 g (0.0008 nol,
0.5 wt.%resin) of [err] are introduced i a 100 m reactor under
nitrogen. The nmediumis honobgeneous. It is heated to 47 [err] in a bath. 25
Exotherm city is observed and the tenperature of the reaction m xture

reaches 80 [err F% é.E_aaV [ Cl‘kb?Eﬁ"IlfIﬁpechf?oﬁﬂgf U(?‘er}\?gﬁ'hgggegr ee

of COI’]VEI’SIOI’] (0] Hunits 1S

reaction at 45 SCCORDIMNG cTOoTHENINVENTION (Ihe ISESEEGHH QF; §

quantitative. ThRNERAYYW OWEBRENGoOWed to return to roomtenperature and 150
m of nethanol are added. 30 There is no evolution of CO comng fromthe

catalyst. 5 washes are carried out with nmethanol. The functionalized resin
i s sol ubl eg§n met hanol . Tﬁétseﬁa&emkgbsh ofitheobil{ 96foeding .to ExamplesnfhtoldV, 16

0 o8 €5 0 BERYASEEe el OSSP e

filtered to gi vbelawyel+dvamdhd K Gui d, which yields 35 20 g of a clear,

| ight yellow resin on devolatilization. -26 - EXAMPLE |1: SYNTHESI S OF
SI LI CONES CONTAI NI NG PERFLUORI NATED UNI' TS [err] WHERE m > 2 / CATALYSI S
BY ORGANOVEFALLTABLE ATI NUM COVPLEXES Cata: Pt 05 [err]
[err] 10 [epr]
' 0il x ¥y v, (mN/m)
Example 11 50 o 19.6
Example 111 8 42 18.2
15 Example IV 4 46 18.9
PDMS 0 50 21

By way of comparison, the surface energies of polytrifluoropropyl-
20 methylsiloxane measured under the same conditions are 24.2 mN/m for FL 100
SHINETSU and 23.7 mN/m for FS 1265 DOW CORNING.

This ability to lower surface energies opens up avenues for the
perfluorinated POS according to the invention as active ingredients in
antifoams, lubricants, mold release agents and antiadhesives (paper or the like

25 and concrete or stone).

Each liquid has a corresponding number and the perfluorinated oil is
assigned a grade corresponding to the liquid of highest number which remains
on the surface of the mat for at least 30 seconds.

* Tr nt of

30 The oil KP 307 is dcposite& in different amounts on a polyamide-6
mat from a solution in 1,1,2-trifluorotrichloroethane; the mat is first placed in
an oven for 14 hours at 30°C and then placed in an oven for 6 minutes at 80°C
and 4 minutes at 140°C.

35



177.9 g (0.47 nmol, 20% nol ar excess/Si-H units) of [err]=CH [err]

(4- perfluorohexyl but-1-ene), i.e. [err] where m= 4 in [err], 10.5 [err]l
15 of a KARSTEDT catalyst (11.9 w.% and 12 ng of sodium acetate
(Aldrich, 99.995% pure) are introduced intg a reactor. The m xture is
stirred at 370 rpm It is heated to 110[e'r%‘and 25 g of a silicone oil
containing Si-H units of the type RHODORSI L[err] H68 ( RHONE POULENC),
corresponding to an [err]-(trinmethyl- siloxy)polynethyl hydrogenosil oxane
oil =Jerr] containing G, . 015 eq of SiH per gram of H68 and having the
formula [err] [err], are ‘n over 1 h 20 min. Wien the introduction has
ended, the degree of conversion of the Si-Hunits is >99% After 3 h of
reaction the degkge of conversion of the Si-Hunits is >99.5% IR analysis
shows that Si-H units are no | onger present. The reaction m xture is
constantly hono ous 25 throughout mea_hg,L?Lgs-l-LyLa-t-H-gn—peasi- gA—168-—2
g of a ligbs yellsowusb oFi | arewi€royer edwbyh de¢vad atithi zat ioriah 1Q0[emikh
under 1 mm Hg. ThetvapDaspt |of 1ughid | ke mageid al] i19qd2d 9. [ The getd uctjurkiquiid
this oil is confizardd ny $truotural [anabyskes. |EXAVPRE | |j| :nd304The |same 5
process as that |delppm) bed |i (sekxay)l {a (x@conds)i $ wzsedndd)uﬂ tmoocpe)r at (m}ondS)

conditions are anget—(ntroducttonof—the—Sr=Hftuourd—T 60
m nutes, reacti ¢n t7/8fperafure>ahd t{nme: >8®[ert] andl 6 hnrurs) land tthe 1
fol | owi ng react antl408nd agrount80ar el usedt5035 39 - 101lng ofl soditum

2830 g ((.2125%m0l) {of 25Qerfl uor>éﬁexyl but - Bbene ([errf, m
0 ‘&?P@rol ifers>8® a 1% (WV’ s¢l uPPBn of KARé'?EDT pl ati dum -
f 2600H) o anzégl of the %tructuPé [err] >50 :

acetate 1927
2inJerr]) - 1
50 g (0.105 eq

The compositions of the standard grading liquids used are as
15 follows:
liquid 1: NUJOL (liquid paraffin)
liquid 2: NUJOL/n-hexadecane, 65/35 by volume, at 21°C
liquid 3: n-hexadecane
liquid 4: n-tetradecane
20 liquid 5: n-dodecane

Thus the oil of VI.1 has corresponding grades of 2 at 700 ppm of
fluorine, 3 at 1400 and 4200 ppm of fluorine and 4 at 2800, 5600 and 7000
ppm of fluorine.
25
EXAMPLE VI:

87.6 g of allylsuccinic anhydride (i.e. 0.626 mol) are introduced
into a four-necked 500 ml reactor provided with a central mechanical stirrer, a
30 thermometer, a vertical bulb condenser and 2 septum.
The medium is stirred, rendered inert with nitrogen and heated to a
temperature of 90°C and 30 ul (i.e. 20 ppm/weight of Si-H oil) of a
divinyltetramethyldisiloxane solution of a platinum complex containing 9.5% by
weight of platinum with a divinyltetramethyldisiloxane ligand (Karstedt catalyst)
35 are then introduced.



05 82.2 g of an oil of the structure [err] [err] <0 are

obt ai ned after devolatilization. 15 EXAMPLE |V: The sanme process as that
described in Exanple no. Il is used, but the operating conditions are
slightly changed (introduction of the SizHgfluid in 20 15 m nutes,
reaction tenperature and tinme: 95 err] and 3 h 20 mn) and the foll ow ng
reactants and anounts are used: - 16.5 g (0.044 nol) of

4-perfluorohexyl but-1-ene ([err] m=2in Z) - 11 mcroliters of a 13.6%
(ww) solution of KARSTEMTg @.at.50eq FSiHpof 8.poly(dnpethylInethylhpdrogenmwi | of
the structure 2 " . [erk] (o) .
structure [er r]sfi@éane) ol are then run in over 3'K'45 [nél?1§16§3g16 Jhagér}ée?ig 3%52{)%%43&8¥lt er
devol ati | i zat i dseing as folle®s: EXAMPLE V: PROPERTI ES OF THE PERFLUORI NATED POS
ACCORDI NG TO THE | NVENT# LN 4ggSPECT OF SURFACE ENERGY LOVERI NG 05

The surface energies [err] of the oils according to Exanples Il to IV and
of a POS d the pol ydi nePRyP sa1ad Skt perriifg of oe are collated in Table 1

below (C = 4 and d = 6)* avedieFstructure:

3 H,
(CH,), SiOiFi—O)“(Si'O)xa‘si(CH;);
o H H,

7 h after the start of the reaction, the degree of conversion of the Si-
H groups is 99.3%; a devolatilization under vacuum (130°C for 6 hours under
0.05 mbar) is then carried out to remove the excess allylsuccinic anhydride and
15 give 210 g of an oil of the structure

H,
(CH, ), Si08§-0), -(3i-0), ,- Si(CH, ),
H,
20
0

0O

The following are introduced into a four-necked 250 ml reactor
provided with a central mechanical stirrer, a thermometer, a vertical bulb
25 condenser and a septum:
- 43.5 g of the previous oil, i.e. 0.1056 eq of anhydride groups,
- 54.1 g of 1-perfluorooctyl-2-hydroxyethane, C,F,CH,CH,OH (i.e. 0.1166
mol),
- 36.6 g of toluene and
30 - 0.65 g of triethylamine.
The medium is stirred, rendered inert with nitrogen and heated at a
temperature of 70°C for 3 h. A devolatilization under vacuum (130°C for 5 h
under 2 mbar) is then carried out to remove the toluene, triethylamine and
excess 1-perfluorooctyl-2-hydroxyethane and give 83.85 g of an oil of the
35 structure
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10 G| X y [err] (NmMm) Exanple Il
8 42

50 0 19.6 Exanple I

18.2 15 Exanple IV 4 46 18. 9 PDVB

0 50 21 By way of corrpa3 son, the surface energies of
pol ytrifl uoropropyl- 20 met hyl si | oxane asured under the sane

conditions are 24.2 nmfor FL 100 SHI NETSU and 23.7 mNm for FS 1265 DOW
CORNING This ability to |l ower surface energies opens up avenues for the
perfluorinated POS according to the invention as active ingredients in
antifoans, lubricants, nold rel ease aggfts d anti adhesi ves (paper or the
li ke 25 and concrete or stortgx);1 §@§ iy, chuhgaig;ga correspondi ng nunber
and the perfluorinated oil is aSS|gne gr pde correspondlng to the liquid
of hi ghest nunber which renmains on the »urfiage of the mat for at |east 30
seconds. * Treatnment of the mat: 30 The oil KP 307 is
deposited g9 different anounts on olygn1de 6 mat froma solution in
1,1,2-trifluorotrichl oroethane; the st placed in an oven for 14
hours at 30[err] and then placed i 6 mnutes at 80[err] and 4

mnutes at 140 C. 35 * Results: TABLEe2 05 Anount of t with
t with t with t with t wih fluorine/ liquid liquid
liquid i quid liquid PA 6 no. 1 no 0.
o o BRaMeLE | VI ¢ 'SYNTHESIs OF ‘Mono- "°AND  BIS
10 PERFLUOROALKYL MONOMERS WHICH ARE PRECURSORS Gf,
OF BIFID GRAFTS Gf
Reaction:
Cst'r
Q
15 \ o c.r,-,cn,cu,on >>—_-
= y 0\_ Cata: T‘(W)
0 -EtOH
* GoF,
$T17
o
20 Y»—0
= 0
0, L\
CsFyy
25 2018 g (10.09 mol) of diethyl allylmalonate, 2340 g (5.04 mol) of

the alcohol C,F,,CH,CH,OH, 3.8 g (0.016 mol) of Ti(OEt), and 1000 g of dry
toluene are introduced into a 5 1 reactor under nitrogen. The temperature in the
reaction mixture is raised to 95 C and the reaction takes place under partial
vacuum (= 500 mm Hg) to favor elimination of the ethanol. After 5 h of

30  reaction, a furthér 7.3 g (0.032 mol) of :I‘i(OEt)‘ are added. The reaction is left
to proceed for 120 h. Analysis by gas chromatography indicates that the degree
of conversion of the perfluorinated alcohol is 100%. 60 g of neutral alumina
(50-200 pm) are added and the mixture is filtered on board. The light materials
are devolatilized under a pump vacuum (5 mm Hg, 3 h 40 min).

35 A vacuum distillation is then carried out to separate the two mono-



(ppm (seconds) (seconds) (seconds) (seconds) (seconds) 700
>50 >50 1 1 1 1400 >50
>50 39 1 1 2800 >50 >50
>50 36 110 420% >50 >50

>50 17 2 5600 LS >50 >50
>50 7 7000 >50 >50 >50 >50

7 The conpositions of the standard grading liquids used are as 15

follows: Iiquidly ygﬁﬂu édllgﬂ fi n) liquid 2: NUIOL/ n-hexadecane,
65/ 35 by volune a I qui n hexadecane |iquid 4: n-tetradecane
20 liquid 5: n-dodecane Thus the 0|I of VI. 1 has correspondi ng grades of

2 at 700 ppm of

fluorine.

3 at

1400 _and 4200 ppmof fluorine an

4 at 2800,

5600 and 7000 p 25 EXAVRL £y pilie Ghakbobiinkseic i ni c
anhydride (i.e.] a a s m reactor
provided v h a central gecha#%% tfi rrer, a 3;(15 gt herrmrreter a vertical
bul b condenser pnd a sep &lumis stixgzedy rendered ineft with
nitrogen and heated to a té¢nperat of 90 96° ¢l 030mg @gr ]| (i.e. {20
ppn wei ght of § -H o) E’yl tlet ramet hyl di si | oxane sol uti ¢n of a
pl ati num conpl ek cont ai ni ng 5% by weight of platinumwith a
di vi nyl t et ramet iyl di si | oxaneQ i gand (JKarstedt catal yst) 35 are then
i ntroduced.~ - ' o
10
760 g
o O(CHZ)CCF17 >S97%
White solid, m.p. = 38°C
= O(CH, ICyFiyy
2) °
15
IR and NMR analyses confirm the structure of these two monomers.
EXAMPLE VIII: SYNTHESIS OF POS SUBSTITUTED BY
20 MONOPERFLUORINATED BIFID GRAFTS Gf
20 g of dry toluene, 2.15 ul of a KARSTEDT catalyst (11.5% of Pt)
and 42 g (61.7 meg) of monomer (1) containing monoperfluoroalkyl units of
Example VII are introduced into a 250 ml reactor under nitrogen. The reaction
25  mixture is heated to 91-93°C. 4.76 g (53.6 meq of Si-H units) of a silicone oil
containing Si-H units of the structure Me,SiO(SiMe,0),,(SiMeHO), SiMe; are
then run in. The introduction time is 45 min. The degree of conversion of the
Si-H units is 99% after 48 h. This silicone oil is devolatilized at 130" C under 2
mbar for 2 h. 43.6 g of a clear oil are recovered. IR and NMR analyses
30 confirm the structure of this silicone oil.

The Mn of this oil is 49,500 and the % of fluorine is 45.7.

35



-.30- 140 g (i.e. 0.525 eq of Si-H of a poly(dinethyl, methyl hydrogeno-
siloxane) oil are then run in over 3 h 45 mnutes, the characteristics of
said oil being as follows: *Mh =1364g 05 * 0.375 eq of Si-H
per 100 g of oil * average structure: [err] 10 7 h after the start of the
reaction, the degree of conversion of the38i~ H groups is 99.3% a

devol atilization under vacuum (130[err] for 6 hours under 0.05 nbar) is
then carried out to renove the excess allylsuccinic anhydride and 15

give 210 g of an oil of the structure [err] [err] 20 The follow ng are

i ntroduced into a four-necked 250 nml MaSIOSHMeOpsEMeshesiMEst h a central

mechani cal

carried out to renove the toluene, trieth

stirrer, a thernoneter, a verti
septum - 43.5 g of the previous oil, igqe.
54.1 g of 1-perfluorooctyl-2-hydroxyet hgne,

g of toluene and 30 - 0.65 g of txd
rendered ifert with nitrogen aﬁ‘@cfrreét

al bulb 25 condenser and a

. 1056 eq of anhydride groups, -
[err] (i.e. 0.1166 nol), - 36.6
am ne. The nmediumis stirred,
enperature of 70[err] for 3

at

am ne and excess

h. A devolatilization under vacuum (130[er}] for 5 h under 2 nmbar) is then
yl

1-perfluorooctyl -2-hydroxyet hane and give

structure

10

15

20

25

30

35

3.85 g of an oil of the 35

EXAMPLE IX: SYNTHESIS OF POS SUBSTITUTED BY
BISPERFLUORINATED BIFID GRAFTS Gf

86 g of dry toluene and 3 ul of a KARSTEDT catalyst (11.5% of Pt)
are introduced into a 250 ml reactor under nitrogen. This reaction mixture is
heated to 90°C. A mixture consisting of 435.6 g of bisperfluorinated monomer
(2) described in Example VII and 80 g of a silicone oil containing Si-H units of
the structure Me,SiO(SiMeHO), SiMe, (1268 meq of Si-H units) is then run in
over 2 h 30 min. The reaction is allowed to proceed for 12 h at 90°C. The
degree of conversion of the Si-H units is 34.4%. The mixture is filtered on
board at 90°C to give a colorless Hquid, which is devolatilized at 110°C under
1 mm Hg for 3 h 30 min. 485.4 g of a white solid melting at 58°C are
recovered. IR and NMR analyses confirm the structure of this silicone oil.

Me;SiO(§iMeO);s(SiMeO)sSiMe;

CH,CH,CsFyy

EXAMPLE X: DETERMINATION OF THE DEGREE OF
CRYSTALLINITY

The degree of crystallinity measured by X-rays on monomer (2) of
Example VI (precursor Gf, of bisperfluorinated bifid grafts Gf) is given below.
These results show the organization resulting from the particular



-31 - [err] 05 [err] G EXANPLE VI:
SYNTHESI S OF MONO- AND Bl S- 10 PERFLUOROALKYL MONOVERS WHI CH
ARE PRECURSORS [err] OF BIFID GRAFTS & Reaction: 15 -

[err] [err] 20 25 2018 g (10.09 nol) of diethyl allylnmalonate,
2340 g (5.04 nmol) of the alcohol [err], 3.@9 (0.016 nol) of [err] and 1000
g of dry toluene are introduced into a 5 1 reactor under nitrogen. The
tenperature in the reaction mxture is raised to 95 C and the reaction

t akes pl ace under rtial vacuym (Jerr] 500 mmHg) to favor elimnation of
the ethanol . Af Fxgpt%gstﬁwgfreggsalﬂ ’?‘gﬁ’é’ﬁron, a further 7.3 g (0.032 nol) of
[err] are added. The r eBiff¢rential sthémidl dnalysisoperfornfedr orl 2Be samépabghsit aldmy gas

chr omat ogr aphy | 'Q‘{;\% 9&% degree of conversion of the
perfl uorinated g{bg%ﬁm 'S 0 g of neutral alumna (50-200 [err]m are
added and the m xture is filtered on board. The light materials are
devol atiliged under a punp vacuum (S mmHg, 3 h 40 min). 35 A
vacuum distillafion is tghal«asried outl G 3EPGF AhfstdI@ihity APPRal1izatidR |
and bi s-perfluofoal kyl nononers. Conpoynd temperature
Resul ts/ Purity/ Characteristics
CiFaz 68.9% (on sample as such at room
- c( /_‘/ temperature)
10 — 36°C (maximum of the crystallizationm
i peak)
CeFyr
15

EXAMPLE XI: PRODUCTION OF AN AQUEOUS EMULSION FROM
THE POS CARRYING MONOPERFLUORINATED BIFID GRAFTS Gf
(1) OF EXAMPLE VIII

20  XI.1 Preparation
The following ingredients are mixed:

POS of Example VIII: 25¢
AD33: 02g
Imbentin 33: 005¢g
25 Butyl digol: 005¢
BRIJ 72: 05¢g

Water is added gradually and the ingredients are mixed by hand. A
further 5.6 g of H,O are then added and the ingredients are emulsified using a

SILVERSTON mixer. .

30 A white emulsion (dry extract = 37%) is obtained.
AD33 (SEPPIC): ethoxylated nonylphenol with SO, groups
BRI 72 (ICI): ethoxylated stearyl alcohol (2 EO)

GENAPOL X 080 (HOECHST):  C,, fatty alcohol with 8 EO

35



05 [err] 716 g >97.5% [err]

95[err]/0.05 mm Hg 10 [err] 760 g >97%
White solid, mp. =38 [err] [err] 2) 15 IR and NMR anal yses confirmthe
structure of these two nononers. EXAMPLE | : SYNTHESI S OF POS SUBSTI TUTED

BY 20 MONOPERFLUORI NATED BI FID GRAFTS G 20 g of dry toluene, 2.15 [err]|
of a KARSTEDT catal yst (11.5%of Pt) and 42 g (61.7 neq) of nononer (1)
cont ai ni ng nonoper fluoroal kyl units of Exanple VII are introduced into a
250 m reactor en. The reaction 25 m xture is heated to
91-93 C. 4.76 Xﬁgﬁgﬂk&tf&%f Si-Hunits) of a silicone oil containing Si-
units of the structure F@Pranﬁ?%ftFﬁéﬁrerqufﬁle The introduction tine is 45
m n. The degree of conveappmmj‘nitnlws(ﬁweﬁt units is 99% after 48 h. This
silicone oil is devol at Ilzed at

of. a
clear oil are recovered ﬁ\lﬁﬁﬂ% 9@@2"%‘&?"8“1%%?%0??} sgld%&?fre of
this silic@fe opodlyariide (BA) miat) from soldtions di18te8 @0 1& ih trichiovotoifflubtoethanee i s

45.7. 35 - 33 - [e'Th QR for 6 minutes at 80°C, followd! by heat treatment for 4
minutes at 140°C.
- application in an emulsion
— Deposition of 700 ppm of fluorine (application with a guntoa 15 g
10 disk of PA mat) from the emulsions described above.
Drying for 6 minutes at 80°C, followed by heat treatment for 4
minutes at 140°C.
The hydrophobicity and oleophobicity properties are evaluated by
the penetration or non-penetration of liquids of decreasing surface tension (on
15 three drops of liquid).
The POS is assigned the number corresponding to the liquid of
lowest surface tension which does not penetrate after 30 seconds in the
oleophobicity test and after 3 minutes in the hydrophobicity test.

20

25

30

35



EXANPLE | X2 SYNTHESI S OF POS SUBSTI TUTED BY BI SPERFLUCRI NATED BI FI D GRAFTS

G -10 86 g of dry toluene and 3 [err]l
are introduced into a 250 m
is heated to 90 C. A mixture consisting of
nmononer (2) described in Exanple VII
Si-Hunits of 15

2 h 30 mn.
The degree of cg

in over

filtered on boar

react or

under nitrogen.

and

of a KARSTEDT catal yst (11.5% of Pt)

This reaction mxture

35.6 g of bisperfluorinated

g of a silicone oi

the structure [err] (1268 neq of Si-H units)

The reaction is allowed to proceed for
|on of the Si-Hunits is 34.4%

cont ai ni ng
is then run
12 h at 90 C.

The m xture is

at 90[err] to give a colorless liquid, which is

devolatilized at_110 [err] under 1 Hg for 3 h 30 min 485 4 g of a white
solid nelting af }%ﬁ%ﬂr@ﬁﬂ&bx@i@‘y %Qdex r@&ﬁ:\bgi% |f§d%QQpM/ﬁ@| ses confirm
the structure o silicone oil{ Terr] Q025 [err] 30 LE X
DETERM NATION ©F THE @DEGREE OF CRYSTALLI Nb moThe degree of
crystallingsy | (precursor
[err] of bisperfluorinatied bifid grafts G) isggoen bel ow. 3%
These resul ts shew-the—erganizattof—Festtnrg—From-the—partteyl ar - 34 -
crystal structute of samd nononer. |Di fferenti ad/&her mal anal y$i s perforned
on the sane progtuct—atso—shows—a—ctystatrtt+zattonr—peak—05
3 30/70
10 4 40,/60
5 50/50
6 60/40
7 70/30
15 8 80,20
9 90/10
10 100,/0
20 TABLE 4
AATCC oleophobicity index Composition
1 Nujol
o5 2 Nujol (65)/n-hexadecane (35)
3 n-hexadecane
4 n-tetradecane
5 n-dodecane
30 6 - n-decane
7. n-octane
8 n-heptane
35 The compositions are given by volume at 20°C.



Structure Degree of crystallinity/Crystallization tenperature
[err] 68. 9% (on sanple as such at roomtenperature) 10

36[err] (maximum of the crystallization [err] peak) 15 EXAMPLE
Xl': PRODUCTI ON OF AN AQUEQUS EMULSI ON FROM_THE POS CARRYI NG

MONOPERFLUORI NATED BI FI D GRAFTS & (1) OF FXAMPLE VI 1 20 Xl. |
Preparation The following ingredients are m xed: PCS of Exanple VIII:

2.5 g AD33: 0.2 g Inmbentin 33:

0.05 g 25 Bu ool : 0.05 g BRIJ 72:
0.5 g Water is %gé%s‘g%adually and the ingredients are m xed by hand. A
further 5.6 g of [err] are then added and the ingredients are enmulsified

using a Sl LVERS%’@}IJA,%XH. 30 A white ermulsion (dry extract =
37% is obtained. 3 (SEPPI C): et hoxyl at ed nonyl phenol
with [err] groups_BRL1 72 (1Cl): et hoxylated stearyl
al cohol (2050 [ENAPOL X 080 (HOEQHSIWophobi@fik} frdeky| dyedimbobidilth Bude® B5
- 35 - Xl 2 ApﬁLLr‘:.\fan

POS VIII (solvent) 4 1

POS VIII (emulsion) 4 2

10 EXAMPLE XH: PHYSICOCHEMICAL STUDY OF THE POS
CARRYING MONOPERFLUORINATED BIFID GRAFTS Gf (1) OF
EXAMPLE VII1

XiI.1 Wetting of the deposits

15 The utility as a “dirt repellent” in terms of physicochemical
properties can be summed up by the behavior of the deposit towards liquids
(wetting) and its stability over time in contact with a liquid.

Xi1.1.1 Methodology of the study
20 The following simple physicochemical study is carried out:
1* Deposition of the treatment polymer by plate whirler from 0.25%
solutions of polymer. FC 396 (perfluorinated polyacrylate) (Scotchgard®), a
reference treatment, was also studied.
6 families of samples are studied on this basis - the sample “as
25 such” or imitial sample and a sample baked at 140°C for 4 min. These 2
samples are then taken and subjected to:
either a “leaching” test consisting in allowing drops of water to fall
from a height of 1 meter for 10 min (initial and washed, baked and washed),
or an “immersion” test in demineralized water for 30 min (initial
30  and immersed, baked and immersed).
The object of these 2 tests is obviously to find out the permanency
of the treatment.
2* Measurement of the angle and its change over time (0 to 60
seconds) in contact with reference liquids (water and CH,L).
35 Although it is easy to do, we did not recalculate the surface energy



Two series of tests are perforned: - application in a sol vent=Peposition of
700 ppm of fluorine (inpregnation of a 15 g disk of 05 pol yam de (PA)
mat) fromsolutions diluted to 1 %in trichlorotrifluoroethane. Drying for
6 mnutes at 80 C, followed by heat treatngnt for 4 mnutes at 1400 C -
application in an emnul sion Deposition of ppm of fluorine (application
with a gun to a 15 g 10 disk of PA mat) fromthe enul sions descri bed
above. Drying for 6 mnutes at 80 C, followed by heat treatnment for 4

minutes 2t 1401 o gl e BSUCHOBRARLE THE B BLSORNABIEL LifuRl SRELE sBfey ©

eval uated by the penetration or penet atlon of decreasing
surface tensi onis(i3 rfa%fﬁufﬁ‘tl?ﬂté‘é foxr Qﬁp@e SteopheRicity andr MPP%’W@%E@PSW@& e

nunber correspopshicegheo the |iquid of Iowest surface t ensi on whi ch does not
penetrate after 30 seconds in the ol eo cit a.fter tes in
the hydrophobicity testlilﬂ?(? XpEriments owere @J&’ e% Eﬁ%% ‘fr%y hdex
Conposi tiofs i sgrftedPOS off Exanple VIII, FC 396 and the untreated PA66/cﬂ>ﬁﬁolC)5 1

10/ 90

XiI1.1.2 Results
Table 6 shows the angles obtained after 60 seconds.

10 TABLE 6: Change in the angles of test liquids on treated
or untreated surfaces

Sample Contxol | POS VIII FC 396

Initial . : .

15 H,0 50° 80° 100°
CH,I, 30 990 50
Baked .
H,0 50° 100° 110° or 75
CH,I, 50° 80° 50
Initial and washed .

20 H,0 103°
CH,I, 45
Baked and washed .
H,0 110° 110° or 80
CH,I, 55° 60

25 Initial and immersed .
H,0 112°
CH,I, 50
Baked and immersed .
H,0 112
CH,I, 60° or 90°

30



2.
4 .
60/ 40 7
80/ 20 9

20/ 80 3 30/ 70 10

40/ 60 5 50/ 50 6
70/ 30 15 B =
90/ 10 10

- = . . -- | 0
fisce 4 nerco o coproi iy e - Peompost oo RNV

Nuj ol 2
n- hexadecane 4 n-tetradecane 5
ﬂ-ggggﬁgng 50 WHAT IS CLAIMED 18: n- hept ane 35 " decaneTEe
conposi tions are given by volume at 20[err] - 37 - XI. 3 Results TABLE 5
o 1 (501 L Tl gt
(emul si on) prising species of the fojlowing gen rmulae (I)
05 m:
ER')ﬂ(Gt)u 5i0,, RZGfSiO%-EHIfSiOm ’);ioza—-@‘)d(ef) Si0 1,2}
— P ¥y y
0 ——E{’Gﬂ'oa{l—)@z’ S‘O-}—E(R’)ZS;O 3——
. ; i " _
= p' = i y'
(I
15
in which:
« al+bl=3,22+02=3;3,a2=20r3;bl,62=00r1;
1 < p < 200, preferably 1 < p < 90;
0<y, <10, preferably 0 <y, < 5;
20 0 <y < 100, preferably 0 < y < 50;
where 5 < p + y, + y < 200, preferably 10 < p + y, + y < 100, and
[p/p +y +y, + 2)].100 = 3, preferably = 5;
e 1 <p <9, preferably 1 < p’ < 4.5;
« 0=y, <1,preferably 0 < y’, < 0.25;
25 « 0<y <5, preferably 0 <y’ < 0.5;
« each radical Rt, R? on the one hand is identical to or different from like
radicals of the same exponent and the other radical of different exponent, and
on the other hand is a linear or branched C,-C,,-(cyclo)alkyl - preferably C,-
C(cyclo)alkyl - group or a hydrocarbon group, advantageously an aryl, an
30 aralkyl or an alkylaryl, these groups c;ptionally being substituted; and
« Gf:
- is an optionally halogenated - preferably (per)fluorinated - functional
monovalent radical of identical or different type in the p or p’ siloxy units
D and/or the two siloxy units M in which it is present,
35 - and has the following average formula:



10 "EXAMPLE Xl |: PHYSICOCHEM CAL STUDY OF THE POS CARRYI NG
MONOPERFLUORI NATED BI FI D GRAFTS G (1) OF EXAMPLE VIT1 XII7I7Wetting of the

deposits 15 The utility as a "dirt repell epiagmi
physi cochem cal properties can be sumred up, by the beha*"ﬂ"’ﬂ!ﬂmﬁﬂ&)gﬂit
towards liquids (wetting) and its stabil ity over time in=con s
liquid. XIl.1.1 Methodol ogy of the study 20 The foll ow ng

si npl e physi cochem cal study is carried out: 1* Deposition of the treatnent
pol ymer by plate whirler from 0.25% sol uti ons of polyner. FC 396

(perfluorinated pol yacryl ate Scot ch dlern])p re ence treatnent, was
al so studied. 6 famlies of Ies&a%lsstﬁéh)e jt;ﬁ basis - the sanple

"as 25 such"” or initial sanple and a sanpl e baked at 1‘3L40[err] for 4 mn.
These 2 sanples are then taken and subjected to: either a "leaching" test
consisting in al | dwvheredy 5pe bfg ek ik T $.d tnd knlPTHei ght of 1 neter for

10 mn (inpsial andLyeabedhe Treecraldntes WAGWE G boRl < ithiBaEHOR The peiEnt N

mer sed) | The. obj c@sclpmre g ddseyasarhed dersiy BT MTERY rPnte i the
permanency of the tPOStangidcated clddesttorsaidesiliconf the angle and its change
over Lime (010 6R SR Trobila AN Akestiohl S IGIfCWhIAY 99 £ 40etn

[err]). 35 ] i'STeasy nhot” recal cul ate
t he surface-ener gy said POSgI)oroflD; he deposits or its change. The angle

between thgtest |iguhdnARdivaat satidRof teSfolfufaact sufficient as far as the
ol eophobi city and hydrophobicity properties are

~—~C H.

wherem = 2,
with the proviso that if m = 2, then at least some of the radicals Gf are
15 radicals in which g = 0,
and it optionally being possible for at least one of the hydrogens
substituting the carbons of Z, to be replaced by a linear or branched C-C-
lower alkyl, preferably by a methyl;
s Z, being a mono-, di- or tri-valent radical of one of the following

20 formulae:
N e N
0]
g
-
25 C
fl
o)

® one or both of the free valences of the carbonyl(s) being joined to
30 -ZRf and, in the case where only one of said free valences is joined to
-Z,Rf, the other then being joined to a hydroxyl;
B.
LO——
e=CR'

35 CO——



concerned. The experinents were perforned on the foll owi-ng products: the 05

grafted POS of Exanple VIII, FC 396 and the untreated PA66 control. Xrt-1.2
Results Table 6 shows the angles obtained after 60 sec;@mw’lg’ 6:
Change in the angles of test liquids on treated or unt " ”Hfmﬁjﬁ
Sanpl e Cont r ol POS VI11-41- FC 396 Initial “[efr]s %

50[ err] 80[ err] 100[ err] 152 [err]

30[err] 90 50[err] Baked [err]

50[err] 100[ err 110[err] or 75[err] [err ...

50[ err] 8o[ e ]ﬂ]t least one of &sé{f]sr\fa]‘enp of the camr%@stmg fpiped to -Z-Bf |

ﬂg[ [er ]r] Baggfl anfl wandjeih fier¢dse where only one of these free v%e[nces is joifdeto |
err] or err ' L ) rr
60[err] 25 T i K ot other, then, Being jpiged, to a linear “or Btdntned C-C;

112[err] [err] alkoxy; and 50 Baked and
i mersed [gerr] . . . idglerr]
60[ err] or%O[err] 501155 H,arylorlmearorbranchedclCsloweralkyl,pryeﬂbqfrde
-
dw‘..__
— OH
10
8.

o N €O

15
.E,
_C
T
20 O
..
0]
25
O
30 m h = 0in Gf;

® one or both of the free valences of the carbonyl(s) being joined to -Z,-
Rf and, in the case where only one of said free valences is joined to
-ZRf, the other then being joined to a hydroxyl or to a linear or
branched C -C-alkoxy;
35



WHAT IS CLAIMED | S: 1. A (per)hal ogenated - preferabl y=*
(per)fluorinated - polyorgano- siloxane (PQOS) conprising species of the
foll owi ng general formulae (1) and 05 (rr): Jerr] 10

[err] 15 in which: [err] al +bl =3,a2 + Q%FQ; a,a2 = 2 or 3;b1,b2 = 0 or TI;

I
| [err] p [err] 200, preferably 1 [err] p [err] 90; O [er
preferably O [err] [err] [err] 5; 20 O [err] vy [err]mﬂwmg[)ﬂ#m:imllo
[err] y [err] 50; where 5 [err] p + [err] +y [err] 200, pkerer i *
[err] p + [err] + yglerr] 100, and [p/(p +y + [err] + 2)].100 [err] 3,
preferably > 5; 1 [err] p' <9, preferably 1 [err] p' [err] 4.5; * 0 [err]
[err] [err] 1, preferably O [err] [err] 0.25; 25 [err] O [err] y' <5
preferably O [err] y'[err] 0.5; [err] etwtsadi cal R err] on the one hand
is identical to or different fromlike r al s of the same exponent and
the other radical of different exponent, ghon the other hand is a |inear
or branchdp [err]-(cyclo)al kyl - preferably [err] [err]-(cyclo)alkyl -
group or a hydrocarbon group, advantageously an aryl, an 30 aral kyl or
an al kylaryl, these groups optionally being substituted; and [err] G: - is
an optional |y hal og®neRedr -bogh of sheivg frese valeneesr other than. the YAIENCE n tiwm

rm_n?valDent o adi fﬁl ffbe'i@,e ihéPto %-mvaﬁ&rﬁn&eh&s@&mé balyPost of thesé ltwsy .
D o e aigees iatih 0 -2 RE, B il B oo to Ol or o™ "

10 linear or branched C,-C;-alkoxy; or
DY
Illb
15 N\

® one or both of the two free valences other than the valence s
being joined to -Z,-Rf and, in the case where only one of these two
valences is joined to -Z,-Rf, the other then being joined to OH or to a
20 linear or branched C-C-alkoxy;
m R* = H or linear or branched C,-C,lower alkyl, methyl being
preferred;
- W being a cyclic or non-cyclic hydrocarbon radical, in particular an
aliphatic and/or alkenyl and/or alkynyl and/or aromatic radical, and W also
25 being devoid of an ether link -O-;
a Z,is a divalent radical of the formula

- U’Cnﬂzn -

ewhere n = 1} and U = O, S, NH or NHSO,, preferably O; and
30 a and Rf being a perhalogenated - i)referably perfluorinated - radical and
particularly preferably a linear or branched perfluoroalkyl radical having one
of the following formulae:
== CqF2q-CF3 whereq = 0;
== CqF2q- H where q = 1;
35



-+40 - (&) [Jerr] [err] where h =0, 1; g =0, 1; |j = QMUMMEL“&“!!&MIZ 05
Legend: The free val ences shown in bold - t hrou

di scl osure are those attached directly or indirectly to_the silicon of the

POS and | ocated closest to said silicon. {43¢] with the Wﬁf% T HA
| east one radical G in which k [err] O is present in sgi ﬁ”l

10 A [err] being a divalent radical of the formnulal erfr ]
2, with the proviso that if m= 2, then at |east sone of the radicals &
are 15 radi cal s i nemiNRASQp CeFiqd - OFz and wtheopygi 2n@lang BeEndd, pogki bl e

for at |east one of the hydrogens substituting &p

repl aced by a linear or branched [err] | ower al prefera
[err] [err] being a nono-, di- or tri-valent aﬁwb C%g,ﬁ%é

fol I ow ng 20 for nudeNRFSD4 CqlFeq ¢ H 25 [ewlkreoqr& Qran@His @b defaged 1 ee
val ences 06 the carbonyl (s) bei ng jOI ned to 30 [err] and, in the
case wher e%dnl y one of said free valences is JO\""PF@’G to [err], the other

then being join2d to a AyPD®uydordipgits Lladh 1 of the following formula (I.1):

[R ) ), Sio a—-ER (Gf,)s:o}L—-Ez (Gf,)SxOﬂ——ElR s:o ==

10 '

fin&fi“ol?%?&nc@fed Eﬁrdho%’r be

a net hyl;

—_—— !
l—"'"“’ —_ — —_

- ——E(R )2 Si0 }—E(R )c"(H)dz Slog

(1.1)
15 _
where O R, R? = methyl, propyl or butyl;
0 ¢l + dl = 3 and preferably ¢l = 2,dl =1
¢2 + d2 = 3 and preferably ¢2 = 2, d2 = 1;
oOp,p,20p +p, =1
20 o 0 <y, < 100, preferably 0 < y, < 50, with the proviso that if
Y, = 0, then d1 and/or 42 = 1;
0 0 <y < 500, preferably 0 < y < 500;
o Gf, = Gf, whereh=k=landg =j =0;
o Gf,=Gf,whereh=g=1,k=1or2and Z, =

25
w—=CH—CO —
COOH
or
30 —clH-—co —
Co
35 T Replaced
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-41 - "at | east

one of the free valences of the carbonyl s bei'ng-joi ned-te—-

[err] and, in the case where only one of these free valen
[err], the other then being joined to a |linear or branch muwﬂﬁ ‘ﬁ,
a

and 05

R=H, aryl or linear or byanched [err]-I| owerc

preferably [err]; [err] [err] 10 [err] [erf] 15 [err] 20 [err] 25 [err] 30
h= 0 in &; one or both of the free val ences of the carbonyl (s) being

joined to [err]
joined to [err]j
branched [err]-

05

10

15

20

25

30

35

Rf and, in the case where only one of said free val ences is

the o h§5Pé§%@c£3&hQ?oJcﬁfrﬂggofttﬂe?oﬁl)(ﬂhg’fé(xjmxﬂ& ¢.9.8;! i near or

a] koxy;

(L1.1)
R S;O—'(SIO)—'(S'ﬁy—(SIO)—_{_—p—SiRm

l 1 2
CH, CH, H &f CH,

where y, y,, P;, P, and Gf = Gf, or Gf, are as defined in claim 2 and R= and
Re, which are identical or different, are H or C-C-alkyl.

4, A POS according to any one of claims 1 to 3 which comprises at
least one species (I) and/or (II) substituted by at least one perhalogenated -
preferably perfluorinated - radical Gf selected from the following subgroup of
radicals:

= @)
ﬁ Rm
s CHR® —CH, )——CR'
C Rll
i
O
where:
2 Rs and R* independently are H or linear or branched C,-C-lower
alkyl, preferably CH;;

a R® and R independently are OH, linear or branched C,-C-
alkoxy or Z,-Rf, at least one of the radicals R and R" being
-ZRf; and )

& 1= 0to 10, preferably O to 3 and particularly preferably 1;



one or both of the two free val ences other than the val ence _ being joined
to-[err] and, in the case where only one of these two valences is joined to
[err] the other then being joined to OH or to a 10 © -~ kinear or
branched [err]-al koxy; or [err] [err] 15 one or both of t wo free

val ences ot her than the val ence bei ng‘}5o1 ned to [err] U[Mﬂ"ﬂ

where only one of these two valences is joined to [err], ﬂ

being joined to OH or to a 20 | i near or branched [err -afko&y *
[err] = Hor line or branched [err]-lower alkyl, methyl being preferred,
W being a cyclTA¥r non-cyclic hydrocarbon radical, In particular an

al i phatic and/ or al kenyl and/or al kynyl and/or aromatic radical, and Wal so
25 being devoid of an ether link -0-; [err] igd%a divalent radical of
the formula [err] .where n [err] 1 and U=0, S, MHor [err], preferably O;
and 30 [err] and Rf bei ngmespEHRA tfgdg preferably perfluorinated
- radi cal @pd particularly preferably a |i'nedtl or\branched perfl uoroal kyl
radi cal having one of the follow ng fornul ae: [er?hﬂﬁhere g [err] O; [err]
where q [err] 1; 35 43 - [err] where q [err] 0 and Rf
= H, aryl )

where Re, Rs, R®, Rt and i are as defined above;
~ - - (i)
10 R!®

se CHR® CH,): C(
11

R

15 where R?, Rw, R! and i are as defined above, it optionally being
possible for the hexyl ring to be substituted; and
-> mixtures of the above-mentioned radicals.

5. A POS according to claim 4 which comprises at least one species (I)
and/or (II} substituted by:
20 o at least one perhalogenated - preferably perfluorinated - radical

Gf of formula (i), (ii) or (iii) according to claim 4,
the radicals R and RY in the formula in question corresponding

to Z,Rf and preferably to:
25 e O—C Hio—C F,—CF, (@2 0)
or
s O—C H,.—C F,;—H @z1)
30 o and optionally at least one radical Gf (i), (ii) or (iii) in which

one of the radicals R or R is Z,Rf and the other radical R* or
R is different from Z,Rf and advantageously corresponds to OH
or linear or branched C,-Cc-alkoxy.
6. A POS according to any one of claims 1 to 5 which also comprises:
35 - siloxy units T = -[R%SiO,,]-, where the radicals R? of the different units are



or. linear or branched [err]-lower al kyl (preferably [err]) ﬂ/‘ud [err]

where g [err] 1 and [err] is as defined 05 )
above. 2. A PCS according to claim1 of the foll ow ng= f//l

[err] 10 [err] 15 where [err] [err] = methyl, propyl or butyl [ter w ”l/
dl = 3 and preferably cl1 =2, d1 =1 c2 + = 3 and preferably c2 = 2,

=1, [err] [err] O; [err] + [err] [err] 1; 20 [err] O [err]

[err] 100, preferably O [err] [err] 50, with the proviso that if [err] =
0, then d1 and/or jghticallor dlﬁueht Qnd ExrerdeﬁYxecﬁ o fﬂe saﬁﬁqwaﬂseﬁﬁrwtaha (ﬁib%(ré] y

[err] 100 [err] rr = andg =) =70; [err] , Where h
=g=1k=1 or 2(83’]8‘:1213’2@““ P,earqd COOH or 30
-CH CO - [err] 35 optiomally units Q =A[siz%]accord| ng to claim2 of the follow ng

formuila (1. 1 1)7 A process for the preparation of (per)halogenated - preferably
05  (penfluorinated - POS according to any one of claims 1 to 6, which consists
essentially in reacting:
- A - at least one polyalkylhydrogenosiloxane - preferably polymethyl-
hydrogenosiloxane - oil _
— . - B -> with at least one (per)halogenétcd - preferably (per)fluorinated - olefin

10 which is a precursor of Gf, as defined in claim 2 and has the formula
Gf,: '
Z Rf
in which:
< Z,, = olefinic precursor of Z,,
15 < Rfis as defined in claim 1 and

4 m>2inZ,
- C — in the presence of an effective amount of a metal hydrosilylation
catalyst preferably based on platinum.
8. A process according to claim 7 wherein the oil A is reacted:

20 - B’ - with at least one (perjhalogenated - preferably (per)fluorinated -
olefin which is a precursor of Gf, as defined in claim 2 and has the
formula Gf,

Z Rf
in which:
25 <4 Z,, = olefinic precursor of Z,,
< Rfis as defined above and
4 m=2inZ,
- D — with at least one olefin of the formula
z,Z,
30  in which Z = olefinic precursor of Z, and Z,, = precursor of Z,,
- B - and/or with reactant B according to claim 7,
- C — in the presence of an effective amount of a metal hydrosilylation
catalyst preferably based on cobalt and/or platinum,
the reaction product A + B’ + D and/or B optionally being brought

35 into contact with a reactant E:



[err] ‘05 [err] where y, [err] and G = G[err] or [err] ar-‘é\as defined in

claim2 and [err] and 10 [err], which are identicay rent are H
or [err]-alkyl. 4. A PCS according to any one oOf¢ i ch
conprises at |east one species (I) and/or-4#1) substitut ed by Wne
per hal ogenated - preferably perfluorinated - radical G selected f¥

foll ow ng subgroup of radicals: 15 [err] (i) [err] 20 [err] 25
where: [err] [err] and [err] independently are H or |linear or branched
[err]-lower alkyl E prebftlebtype[ZyRf] whees Z] anprefansor of d¢apé Ridstas pefined OH,

| i near or branched [er%ovael lf&’f@fmotgne[cﬁfrﬁlniex%:]c&ﬁﬁf one of the radi cal s

[err] and [err] being and [err] 0 to 10,
preferably 0 to93 and pd prasessaatoprdingfterclainy 710r ghum 8[vghqrqm teioil Peis] 05
where [err] andgdacpge as defined above; -[err](iii) 10

Lerr] 05 - D’ -» with at least one olefin of the formula
Z,Z,,
in which:
Z,, = olefinic precursor of Z, and
o Z,, = olefinic precursor of Z,,
10 - € - in the presence of an effective amount of a metal hydrosilylation
catalyst preferably based on platinum,
the reaction product A + D’ optionally being brought into contact
with a reactant
- E’ - of the type Z_Rf, where Z,, = precursor of Z, and Rf is as defined
15 above, to form one or more radicals Gf,.
10. A process for the preparation of cyclic or linear halogenated -
preferably (per)fluorinated - POS according to any one of claims 1 to 6, which
consists essentially in reacting:
- A - at least one polyalkylhydrogenosiloxane - preferably polymethyl-
20 hydrogenosiloxane - oil
~ F — with at least one halogenated - preferably (per)fluorinated - olefin
which is a precursor of Gf and has the formula (Gf):

@) — @), @), el
25 in which:
 Z, is the olefinic precursor of the radical Z, as defined above in claim 1,
and
« Z, Z, Rf h, g, jand k are also as defined in said claim 1,
 with the provisos that:
30 * ifh = 0, then g = 1 and Z, beComes an olefinic precursor Z,,,
*iffk=h=1landm=2,theng=1andZ, = Z,,
- C - in the presence of an effective amount of a metal hydrosilylation
catalyst preferably based on platinum.
11, A process according to claim 10 wherein the precursor Gf, of Gf has
35 one of the following formulae:



15 ‘ where J[err] and i are as defined above, |t optlonally

bei ng possible for the hexyl ring to be substituted; and g m,!ml

t he above-nentioned radicals. 5. A POS according t 1' Ei}ﬁ"l
conprises at |east one species (I) and/or (J1) substituted byc 26

o at | east one perhal ogenated - preferabl'y4 erfluorinated - radical & of
formula (i), (ii) or (iii) according to claim4, the radicals [err] and
[err] in the formula in question corresponding to [err] and preferably to:
25 . [err] or [err] 30 o and
optionally at Ige?st one radical & (i), (ii) or (iii) in which one of the
radicals [err] or [err] is [err] and the other ragical [err] or [err] is
different fromJ[err] and advantageously corresponﬁs to OH or linear or
branched [err]-al koxy. 6. A PGS according tlo any one of clains 1 to
5 which al so conprises: 35 - siloxy units T = Ceredp®where the radicals
[err] of t@ge different units are 46 i dentic or different and are
defined in the same way ascferr]l d & C especially clainms 1 and 4);
and - optionally units Q:C T C’#q ﬁ71Ad{ rocess for the preparation
of (per)hal ogenated - preferably 05 (per)flu |nat ed - POS according to
any one of clains 1 to 6, which consists essenti |—y—Rn reacting: - Aferr]
at | east one pol yal kyl hydr ogenosi | oxane - prefer%bly pol ymet hyl -

hydr ogenosi-oxane - oi l _

10
where:
s Re and R’ independently are H or linear or branched C,-Cilower alkyl,
preferably CH,;
15 & R® and R" independently are OH, linear or branched C-Calkoxy or Z,-
Rf, at least one of the radicals R and R being Z,Rf; and
a i= 0to 10, preferably O to 3 and particularly preferably 1;
(i)
10
20 /R

9 g
CH,=CR™—(CH, }- SiR
AN
R

25 where R?, R*, R®, R" and i are as defined above; and
(iii,)

R)O

9
CH, == CR—(CH,} Q
30 i

R

where R®, R'®, R and i are as defined above, it optionally being possible for the
hexyl ring to be substituted.
35 12. A process according to claim 11 wherein the precursors Gf, of the



--B [err] wth at | east one (per)hal ogenated - preferabl quorlnated
- olefin 10 which is a precursor of [err] as JM@@

and has the forrmula [err]: [err] in which: [err] = olefini*c p ?’f
[err], 15 [err] Rf is as defined in céTgrml and [err] m> 2 Insfe

- C[err] in the presence of an ef fective 4fount of a netal hydr osi | yl ati on
catal yst preferably based on platinum 8. A process according to

claim7 wherein the oil Ais reacted: 20 - B [err] with at |east one

er) hal ogenat ed er abl fluor ted ebl,
élroectrsorgof [ergﬁﬁspéfh qugor(tﬁrocd ﬁ#u 2 oﬁrﬂggs Jo ﬁ{ Pé}bféfr]_ Z{Rg?r]
I n which: 25 andateembtz}medpﬁrea}:tmg ol efinic precursor of [err], [err]

|s as defined above and_| %felst on om%ohﬁh&\:ﬁ{h %ntobﬂphyhf'cge]lfl ﬁsﬂtxﬁ? dfeiﬂét

one olefin of the fornula nic pecursor
of [err] and [ehyfrogenated %Rf,[ ber H-ZREB aceaydin gé‘h&k’é@ i preferablyt ame B

according §9 cl gicahdlora @101 in the presence of an effective anmount of a
o enti on boducs A" with Maeig et GRRed by bprRsni ot Egh BhS
into contact w oh (@i y &ddfmed ifrclaim 11, in which at least one of the radicals R and R

is a linear or branched C,-C,-alkoxy,

- - according to a transesterification mechanism.
10 13. A reaction intermediate (synthon) capable of being used especially in
the process according to claims 10, 11 or 12 and having at least one of the
following formulae:

G,
15 |
»
/
CH,== CR™——(CH,)—CR’
20 | ¢ —r"

i
o

where R* and R? independently are H or linear or branched C,-Clower alkyl,
25 preferably CH,; and

at least one of the radicals R and R1 corresponds to a linear or branched C,-C,-

alkoxy, methoxy, ethoxy and propoxy being preferred;

(1)

30 /
CH,=CR™——(H, J; SR’

35 where R?, R2, R®, R and i are as defined above; and



-47 - - E J[err] of the type [err] where [err] =precursor of ferr] and Rf
| s- as defined above, to formone or nore radicals [err]. 9. A
process according to claim7 or claim8 wherein the oil Ais reacted: 05

- D [err] with at |east one olefin of the formula [err] im which: [err
olefinic precursor of [err] and [err] = o1%%1 ni ¢ precursor ‘ﬂ\m“‘*“\‘ \“\
- Clerr] in the presence of an effective anount of a rret

hydrosilyl ati on catal yst preferably based on platinum the reac‘t i dn product

A + D optionall.y- Jpeing brought into contact with a reactant - E [err] of
the type [err] e [err] precursor of [err] and Rf is as defined 15
above, to formone or nore radl cals [err]. 10. A process for the
preparation of cyclic or |ihear hal ogenat ed - preferagxl (per)fluorinated -
PCS according to any one of ai-us dr ] hCORgI sts essentially in
reacting: - Aferr] at |east dne polyalk | | oxane - preferably

n with at | east one

pol ynet hylgs 20 hydr ogenosi | oxane - oi
hal ogenat edS preferably (per)fluorinated - olefin vvh?t:h is a precursor of
& and has the fornula [err]: [err] 25 in which: [err] is the olefinic

precursor of the radical [err] as defined above in claiml1, and [err], Rf,

Uhalt ho™"" ¥ “Whelipopa2 sihidiofe o i o pLT bodifbeti ol B =

precur sor [-err]hexyl ring to be substituted.

10 14. A process according to claim 8 or 9 wherein:
. at least some of the precursors Z,, of Z, grafted to the oil A are
acid anhydrides,

. at least some of these anhydride groups are hydrolyzed so as to
generate free carboxyl ends, and

15 . at least some of said carboxyl ends are esterified with reactants of
the type Z,-Rf, Z, being a precursor of Z;, and Z, and Rf being as defined in
claim 1.
15. A process according to any one of claims 7 to 11 and 14 wherein the

reaction between the radicals Z, and Z, is an esterification, Z,, preferably being
20 of the acid type and Z,, advantageously being of the ester type.

16. An aqueous emulsion which contains:

- at least one POS according to any one of claims 1 to 6 or obtained by the

process according to any one of claims 7 to 12, 14 and 15;

- water; and
25 - at least one surfactant.

17. Application of the POS according to any one of claims 1 to 6, or

obtained by the process according to any one of claims 7 to 12, 14 and 15, as:

- antifoams

- lubricants -
30 - antiadhesives

- agents for lowering surface tension

- dirt repellents

- oleophobic and/or hydrophobic agents and

- raw materials for the production of elastomers or films for resisting chemical
35 attack and solvents.



*2if Kk =h =1and m= 2, then g = and [err]=[err] - C[err] in the
presence of an effective amount of a metal hydrosilylation catalyst
preferably based on platinum 11 A process accordi ng to craim10 - -
wherein the precursor [err] of & has 35 jone of the foI

- 48 - [err] [err] O5 [err] 10 where: [errf [err] and [err m‘ﬂﬂmmﬁm
are Hor linear or branched [err]-lower alkyl, preferably [%rr]

[err] [err] and [err] independently are OH, linear or branched [err]-al koxy

LerrT i =0t 28 or of & Sor e Tng iRyl M okt 72ty 1 [ orr)

20 [err] 25 Wné¥ Fteeran qeomling & appOne OF REe} ttaﬁcpr[@mlpeq byrt]le 30

where [err] and i Q@%@Qmé%fdglmgpttbqaallh)én@%ng possi bl e for
t he hexyl ring to SUb@aﬁt 1({21 process according to
claim 11 wherein taﬂ opAk §8F§m[“éﬁ“|"] aggprdipg to claim 16
' 05 - said POS used preferably carrying:
* grafts bifunctionalized by perhalogenated - perfluorinated - radicals as
defined in claim 5,

* optionally grafts monofunctionalized by perhalogenated - perﬂuonnated -
— radicals also as defined in claim 5, and
10 * optionally other grafts functionalized by groups other than bis- or mono-
perhalogenated - perfluorinated - groups.

15

20

30

35



gfafté & have one or two perfluorinated groups [err] (R err] and/or R err]
= {err]) and are obtained by reacting: at |east one conpound with a nobile

hydrogen, consisting of the hydrogenated radical [err], i.e. [err],
according to claiml, preferably an 05 al cohol or i Ferrd

with starting materials formed by conpounds of formul H%]?T @BFENH
defined in claim11l, in which at |east one of the radi Er r]

is a linear or branched [err]-al koxy, according to a transesteri

mechani sm 10 13. R%ONEMUBEN@&QW o éXHM&%Q) capabl e of
e process accor ,

bei ng used especially in't Ing to clains 11 or 12 and
having at | east one of the followng fornmulae: [err] 15 [err] 20

Larr] - over ol R A A e o e T a ol

- yl, prefera rl. ast one o e radicals
[err] and [err] corresponds to a h‘ﬁ-ﬁé&{’#ﬁl’mﬁ‘éﬁe[err] al koxy, nethoxy,
et hoxy and propoxy being preferred; (ii) 30 [err] 35 where [err] and i
are as defined 2hgYg'sGf'OF THE DISCLOSURE:

The present invention relates to chemically stable, perfluorinated,
- . linear or cyclic polyorganosiloxanes (POS) comprising perfluorinated grafts Gf
of the formula

—C HRf
in which m = 2 and Rf = perfluorinated radical:
‘_'(CFz g=1w10 F

with the proviso that if m = 2, then at least one other graft Gf of a different

type is present.
The POS can have e.g. the following formula:

Me,Si0— (lSiOMe)zs——(SiOMe)z—- (SiOMe),;— SiMe,

() @), iy,

C
o S HOooc COOCH, CH,CF,,
0 o
Fj,C(CH),0  O(CH),CF,,

The invention further relates to a process for the preparation of these
perfluorinated POS.
Applications: antifoams, agents for lowering surface tension, dirt repellents,
antiadhesives, Iubricants, oleophobic amf/or hydrophobic agents, coatings efc.

— e —
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50 - [err] [err] [err] 05 where [err] and i are as defined above, it
opti©onal | y being possible for the -- hexyl ring to be substituted. 19& ¢
14. A process according to claim8 or 9 wherein: . at |east some 5P s
the precursors [err] of [err] grafted to he oil A are acid anhydrides, quy.
at | east sonme of these anhydride groups are hydrolyzed so as to generate

free carboxyl ends, and 15 . at least sone of said carboxyl

ends are esterified with reactants of the type [err] being a precursor of

[err] and [err]—and Rf bei g-as definedtin cla .. 15 A process
according to aﬁRbma)miOqgﬁﬂ’(ﬁﬂw% &iwersiag; 'nﬁ_ﬁﬁisrpxamﬂ'mm'et n
the radicals [err] and [erf]™ s an ferificatipphy [erT|Y,preferably bein

20 of the acid type and [err] advantageously being of the ester type.

16. An aqueous enul sion which_contains:_- at_|east one POS according
to any one of clainms | to 6 or obtai ne by the_process according to any one
of clains0¥ to 12, 14 and 15; - vdgt_gr' e_,ﬂq_gig = oty _dapasigpe {surfactant.
17. Application of the POS accord{ng ‘o &hlslone’df %l ainms'? to 6, or
obtai ned by the process according to any one of clains 7 to 12, 14 and 15,
as: - antifoans - lubricants 30 - anti ad{¥ep) ves - agents for |owering

surface tension - dirt repellents
where o0 R!, R* = methyl, propyl or butyl;
10 g cl +dl = 3 and preferablycl = 2,d1 =1
¢2 + d2 = 3 and preferablyc2 =2, d2 = 1;
0OpP20p+p 215
N o 0 <y, < 100, preferably 0 < y, < 50, with the proviso that if
y, = 0, then dl and/or d2 = 1;
15 0 0 <y < 500, preferably 0 <y < 100
O Gf, = Gf whereh =k =landg =j = 0;
o Gf,=Gf, whereh=g=1,k=1lor2and Z, =

20 "'ClH—CO—
COOH .
or
| —C]H—-CO-—-
co

25
|

Even more preferably, the POS (I) according to the invention are perfluorinated
30 linear polymers of the following formula (I.1.1):

REPLACEMENT SHEET
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- ol eophobi c and/or hydrophobic agents and - raw materi al s for t he
production of elastoners or filns for resisting chem cal attack and

sol-vents. -51- 18. A dirt-repelling conpositio

at~1 east one POS according to any one of clains 1 to 6 mﬂﬁﬂ“mm)ﬂmk
process according to any one of clains 7 t@312, 14 and 25, ¢- Bndf ors atr

| east one enul sion according to claim 16, 05 - said PCS used preferably
carrying: * grafts bifunctionalized by perhal ogenated - perfluorinated -
radicals as defined in claim5, * optionally grafts nonofunctionalized by
per hal ogenat ed - perfl uor *NBHSQ, &cﬁﬂal@gal so wherdef 2nédandnRe =it &yl and
10 * optionally other grafts functionalized, q;ﬁfggglumg%gqg éhg‘ge,bl S-

or nono- perhal ogenated - perfluorinated - groups
: alky! (preferably CH,); and

_ ) e= NRS0O7 CqF,q-H where q = 1 and R+ is as defined
- 05 above.
2. A POS according to claim 1 of the following formula (I1.1):

[(R ) ) «S10 _ﬂ_ER (Gt,)Si0,, }Et’(c@s.o,ﬂ—EHR‘Sxo - -7

10 I

I——. — — — —————_I

"/ : - —E(R’) Sio }—E(R )o@y s;o,g

(Il)
15
where O R, R? = methyl, propyl or butyl;
O ¢l +dl =3 and preferablycl =2,d1 =1
¢2 + d2 = 3 and preferablyc2 =2, d2 = 1;
S pP20p+p=21;
20 o 0 <y, < 100, preferably 0 < y, < 50, with the proviso that if
Y, = 0, then dI and/or @2 = I;
0 0 <y < 500, preferably 0 < y < 100
O Gf, = Gf, whereh =k = landg = j = O;
o Gf,=Gf, whereh=g=1,k=1or2andZ, =

o/ 25
= CH—CO — |
L oos REPLACEMENT SHE%%T
" * @ CH—Co— 23 8% | |
Lo L I

| e
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