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FOR, THEI R PREPARATI Gy _ The invention relates to I%s
(per) hal ogenat ed pol yor ganosi | oxanes (POS) derived from

(per)hal ogenated olefins (e.g. [err]-olefins) by neans of a 05
hydrosilylation reaction, it also being possible to present said reaction
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- to improve the thermal and chemical stability and
- to impart organophobicity and oleophobicity properties.
This type of functionalization by halogenation, and in particular by
perfluorination, has been applied to silicone polymers, particularly of the cyclic
25 or non-cyclic polyorganosiloxane type, since the 1970s.
Silicone oils grafied by fluorinated units are thus available which
have applications in the textile field as stain or dirt repellents or which can be
used as lubricants, as antiadhesives specific for certain adhesives (silicones of
high adhesive strength), as grease repellents or else as antifoams. Fluorinated
30 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.
For further details on these fluorinated silicones, reference may be
35  made to the article by OGDEN R. PIERCE entitled “Fluorosilicones” - 1970 -



-2 - John Wley & Sons Inc., pages 1 to 15. A
first known strategy for the industrial synthesis of silicones

containing perfluorinated units consists essentially in "hydrosilylating" a
di hal ogenohydr ogenoor ganosi | ane, such as I\_/ei—l_Si Cl[err] (Me = nethyl), with

an 05 unsat urated conpound carrying a perfluorinated unit and having the
gener al ~ formula CHerr]=CHRf (Rf = perfluorinated unit). The
addition of the silane onto this olefin yields a perfluorinated
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-CHerr]- CH[ er r |coptiijing Sjﬂnims wiithvamed-fluorimated oleﬁn e.g. of the type CH,HCH<RE, hese

{rom the hyet os: ToIET AR Re botnf fad che 0 s cetic Y} bl

defici erici es of atom oammga tanerflecring stoms Hersjagain ahearisty of gsoup, Vilie
process dResl sw ﬁﬁ';f?x(ﬁl"ﬁifn dcs%\z’ﬁi Soft OPBdumR2%PE! used in this

organonetal lic corrpl ex
Co[err] ] err]) (hydrasil VWPEFW“O%& stegn 54’% °!§’F\/"F’} that;these gatalysts doaqt
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of catalyst (1- 28 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 Rf is joined
directly to the Si of the silicone chain. In other words, the linkage in this case
30  corresponds to -CH,-CH,-(CH,)-_ where m = 0.
It is these linkages which are used in patent US no. 5 233 071.
They originate from the hydrosilylation of a-olefins. However, to overcome the
deficiencies of the hydrosilylation catalysts used in the prior art, the process
described in said patent involves cobalt-based organometallic complexes
35  {(Co,CO,, Co,CO)PR,),, where R = alkyl, aryl]). Such a technical proposal



which is particularly unfavorable in terns of the econom cs of the process.
One appreci abl e di sadvant age of these cobalt-based conpl exes is 05 t hat
they catalyze reactions other than hydrosilylation. In particular, they are
capabl e of taking part in polymerization prpocesses involving the rupture of
epoxy rings. This lack of specificity is particularly troubl esone.

Mor eover, these are not industrial catalysts.
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derivatives whi ch Can I.ons
perfluorinated $rogesvne derivati ves are characterized by siloxy units D

carrying 39y three di ffggentrohy Bfite Hkhgds Whk! prénidord afd perfiudfoatklited
o 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-D)-
Rf, the chemical bond between (D) and Rf being an ester bond. The latter
results from the reaction of a carboxyl group with a perhalogenated alcohol,
25  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
chains. These POS a,v-perfluorinated on alkyl ester groups do not exhibit

30 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
perfluorinated silicone derivatives are characterized by siloxy units D carrying

35  three different types of perfluorinated grafts, namely:




[err] where R err], Rerr] = alkyl, e.g. CHerr]; 2 <i <

16, e.g. i =3; 1 <m <6, <p <200, 0<r <50, t he nunber of
siloxy units D grafted in this way is between 1 and 200; and 20 X, Y =
single bond, -CO or (err]-Cerr]-al kyl end.- A common
feature of these perfluorinated grafts (1) to (3) is the presence of

et her bonds within the |linkage joining the perfluorinated radical Rf

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

This is a major di fadvant ageCP —thesa&own perfl uorinated POS

because the | abil e! char acterl of the perfluorinated groups is clearly

unaccept abl e CHYTTO TN appl i cati ons. This revi ew of
the prior art shows that thefe are no chenically st abl e, hal ogenat ed

- preferably. (per)fluori nat €H,0-RCByhiReh conpre @.——e(on’j;ne—@}—(cg-?ne_n and
fluori natecp/q ateral grafts resulti ng;w?rom t he h?/:d'rosi lylation o
perfluorinated olefins with SiH units and having al kyl and/or al kyl ester
| i nkages but not ether |inkages, and on the other hand ot her,

non- per fl uori nat ed funct 'lfnal units capabl e of gi &5 ng them di verse
and varied physical and chem c properties and opéni ng up avenues in
nuner ous applications. 35 Furthernore, .the prior art contains
even fewer disclosures of such PGS whi ch can be obt ai ned
in a sinpl &0 econoni ¢ and hence perféiil_y ingustrial manner .

Under these circunstances, one of t (ehlssEnti obj ects of the

present invention is to overcone this deficiefcy of such ,hal ogenated -
preferably 05 (per)fluorinated - POS and pyerermPyt® provi de novel
perfluorinated POS possessing a first p.eoo__f_Ymﬁf perfl uorinated
functional grafts and a second type

15 ' 3)

where R?, R® = alkyl, e.g. CH,;

2<i<16,egi=31<smn<6,<p<200;0<r<50;

the number of siloxy units D grafted in this way is between 1 and 200; and
20 X, Y = single bond, -CO- or C,-Csalkylene. .

A common feature of these perfluorinated grafts (1) to (3) is the
presence of ether bonds within the linkage joining the perfluorinated radical Rf
to the silicon. Each of these ether bonds represents a possible point of rupture
by chemical attack, under certain conditions.

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

This review of the prior art shows that there are no chemically
stable, halogenated - preferably (per)fiuorinated - POS which comprise on the

30 one hand fluorinated !lateral grafts resulting from the hydrosilylation of
perfluorinated olefins with SiH units and having alkyl and/or alkyl ester
linkages but not ether linkages, and on the other hand other, non-perfluorinated
functional units capable of giving them diverse and varied physical and chemical
properties and opening up avenues in numerous applications. '

35 Furthermore, the prior art contains even fewer disclosures of such



of perfluorinated bifid grafts each having one or two parallel

perfl uorinated chains, said PCS thus having a crystalline character
whi ch nakes t hem particularly suitable for application as dirt

repel lents. 10 Anot her essentjal object of the invention is
to provide a process for the preparation of hal ogenated - preferably
(per)fluorinated - POS, this process being of the type in which at
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i's . characteri el |l ent dro il n kinetics and by a high
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conversion of the SiH units to SiRoRf units, where Ro = dlvalent bridge and
25 Rf = perfluorinated unit.
Another essential object of the present invention is to provide a
process for the perhalogenation - preferably (per)fluorination - of SiH-carrying
POS which allows the use of traditional hydrosilylation catalysts that are simple
to manipulate and inexpensive, for example of the platinic type (KARSTEDT),
30  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
process makes it possible simply and economically to obtain perfluorinated POS
(e.g. silicone oils) which are at least difunctional.
35 These and other objects are achieved by the present invention, which




[err] 15 [err] 20 I n which: at+b+p=3;a=2 or 3; b,p

=0 or I|; z is between 0 and 200, preferably between 1 and 90;
Y[err] is between 0 and 10, preferably between 0 and 5; y is
between 0 and 50, preferably between 0 and &5; and 25 e is between 1
and 200, preferably between 1 and 90, with the provisos that:

[err] if z =0, then 5 <2z +vy, + y + e < 200, preferably 10 < z + y[err] +
y + e <100 and [z/(z + + y[err] + e + 2)].100 > 3, preferably
5: [ er r Jrelates priacipally te nowel <peyhalage9{1ted r prefezably lmﬂuomm nBOStandr

}Vlha“ 0in a} e'r f]ftétaf ﬁ@vea perlhalorggﬂéﬁ‘oznoi {[@rr W@éﬁﬂh@ﬂhaﬁo%r {&slﬁses%g&%pﬁst
+ y[err] + y hydrosilylatien @f<811ngr§3ﬁgg [&Qté,zsmdwmceﬁ g one of

preferably 5; ar}ﬂake1tposs1bléﬁféﬂta1hfﬂ1€aﬁo\@mkﬁﬁﬁhe5nﬁvédPOS([e”] + Z < 100 Io

bei ng ot her_th t t L
<e'9”9p?e A ;‘ nl s agf‘l;geasésent invention therafore Jelates %irstT)IV 5 Pénhalogenated = *

-7 - rei[erabl (peDfluoripated e+ afvlyorganosilotanes 1 (POS). 2F; the following y'

< b, preferably each radical Rerr], Rerr] on the one

hand is identicd™® ?%YWPaFf@m(m om | ike radicals of the same

exponent and the other radical of different exponent, and 05 on the

other hand is a Ilnej;or branche err]- ri-(c aI kKyl—- preferably
r

Cerr]- " r&RY{ GHEER) sibk Gfg;i P Si #R’$10gHeyt0r  an
al kyl aryl, ¥nese gro ol G}H ing s tut edoYs G is

an optlonally hal ogenated - refer[:bly (p )flesorinated - furgtional

nonoval ent radical of identic (CH@Ye—510 [ z' si | oxy
units D 10 and/ or the two siloxy unitsY Mu nwhich it is resent, and
havi ng the foll ow ng average forml a: ()

s o fomd
z ~e' Yy y’

Lty

20  in which: .
« a+b+p=3;a=20r3;b,p=0orl;
z is between 0 and 200, preferably between 1 and 90;
y, is between 0 and 10, preferably between 0 and 5;
y is between O and 50, preferably between O and 25; and
25 e is between 1 and 200, preferably between 1 and 90,
with the provisos that: '
A ifz=0,thenS <z +y +y+e <200 preferably 10 <z+y, +y
+e < 100and {z/(z + y + y, + e + 2)].100 = 3, preferably §5;
a ifz=0,thenS <y + y, + e < 100, b being other than O in at Jeast
30 one of the monovalent terminal siloxy units M;
a ifex0,thenS <z +y, +y+ e < 200, preferably 10 s.z+y, +y
+e < 100and {z/(z + y + y, + e + 2)].100 = 3, preferably 5; and
a ife=0,then5 <y + y, + z < 100, p being other than 0 in at least
one of the units M;
35 e« 1 =2 <9, preferably 1 <z’ < 4.5;



[err] 15 [err] where h = 0or 1, g=0or 1;j =0or 1 and k = 1 or2;
[err] with the proviso that at |east one radical & is present in said PCS
(1) or (I'1), the radicals & preferably being present to the
extent of at |east 60 mol % -7~ [err] Zerr] being a

di val ent radical of the fornula [err] where m> 2, with the
proviso that if m= 2, then at | east sone of the radicals & are
radicals in which g #0; [err] Z[err] being a nono-, di- or
tri-valent radi cal 0ok yhe O(Srlpnéferaﬁ@()< ’, <[ 825} one or both

f)fZ[ EaP(ra] ]I;Fe:n\c;al ?EC s ca%gf\ﬂi%gi%%b bgl ’sjzilc)lzln??efaoval ences i s joined
to 35 . Z@ae:hrl}anical Rﬁ;eRatdneﬁletd)mhami isyidentica dotar diffeyent dxgth; like
cgr bonyl s bei n([jejr {Z)I r(lhec % th%fa’ﬂé fk@ﬁ&bﬂﬁh@hﬁeﬁa&x&%%ﬂéﬁhﬁﬁﬁe&gﬂﬁeﬂ h&d
only one of 03 hese 8 &he qtherhandsisiaslinesr oe branghed C,-C -(cyclajalipt T erf&bhéco‘t her
then being j oined CQ(c’jrdo)dlEﬂr Qrody, 2 AAd, @Eleirﬁﬂ(ypb?raiﬂ alkylaryl, these groups
optionally being substituted,
» Gf is an optionally halogenated - preferably (per)fluorinated - functional
, monovalent radical of identical or different type in the z or z’ siloxy units D
10 and/or the two siloxy units M in which it is present, and having the following
average formula:

(GD —(Zx)h—(zz)g—Bza)j _Rﬂ(

15 s whereh=0Qorl;g=0o0rl;j=0orlandk =1or2;
a with the proviso that at least one radical Gf is present in said POS (I) or
(ID, the radicals Gf preferably being present to the extent of at least 60
mol%; |
& Z, being a divalent radical of the formula

20 _(-CmHZm—)—

where m = 2, with the proviso that if m = 2, then at least some of the
radicals Gf are radicals in which g = 0;
A Z,being a mono-, di- or tri-valent radical of the formula
25 Q.

30 Il

+ 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
35 -Z,Rf, the other then being joined to a hydroxyl;



al koxy; and Rlerr]=H aryl or linear or branched

Cerr]-Cerr]-lower alkyl, preferably CHerr]; [err] 15
oH [err] [err]
9- : one or both of the fre% val ences of the carbonyl (s)
being joined to -Z[err]- Rf ®and, in the case where only one
of said free valences is joined to -Z[err]Rf, the other then
being joined to a hydroxyl or to a |linear or branched
Cerr]-Cerr]-al koxy'b.OS .lerr]. :

0

il

L—

e=CR*
05 ¢ ————
Il
0]

o at least one of the free valences of the carbonyls being joined to -Z,-Rf

10 and, in the case where only one of these free valences is joined to
-Z,-Rf, the other then being joined to a linear or branched C,-C-
- alkoxy; and
e Re = H, aryl or linear or branched C,-Clower alkyl, preferably CH,;
e -
15
wl—_
OH

20 | -EV-NH-CO}-

25 'E"'cﬁ} '

o

30

35 "« h=0inGf:



10 . one or both of the two free val ences other than the

val ence being joined to -Z[err]-Rf and, in the case where
only one of these two valences is joined to -Zerr]-Rf, the
ot her then being joined to OH or to a -9- | i near or branched
Cerr]-Cerr]-al koxy; or 15 20 one or both of the two free
val ences ot her than the val ence being joined to -Z[err]-Kf
and, in the case where onl e _of these t val ences i

j oi ned to -Z[err]-RM ?‘??eo‘y‘P‘ﬂEroftﬂl’Fe eB@?WBC?Sd?fﬁBH cgrgogy_ﬁ(%,betn(g jgmeﬁ -i-

i ngar OL EI” ?;{]Che? g[[ekfh@[ﬁrﬂ&-o?k&Whire i&ﬂy one of said fre&{valeénkestisHofted! tonear
or branche err er wer . a in
preferred; eHig® tgerc%nl Belag ﬁB’r‘?Hchg hydroyl ot 8rlinedrio,) |

in parti cular an branchelliGpGtalkoxynd/ or al kenyl and/or al kynyl and/ or
aromatic rgsh cal, and Wal so bei ng devoid of an ether link -0-; 30
[err] Z[er??gis a divalent radical of the formula [err]” wher e
n>1and U=0 S, NHor NHSOJerr], preferably O and [err] Rf
bei ng a perhal ogenated - préeferably per®QuoNnated - radical and 35
particularly preferably a Iinear or branc per f | uor oal kyl radi cal having
- 10- one of the followng fo ae:

CqF2q - CF3 where q > O; : [err] where q >
1; [err] where g > 0 and Rlerr]= H, aryl 05

or |inear olr0 branched Cerr]-Clerr]-Iower
al kyl (preferably Cb[ cone] 9r bathdof the two free valences otherrthhn the valence oy

and Rlerr] is as defi
E is a nonoval ent fun(r:lfe%cﬁ]ﬁq ra%? cZa’I 8??’(er Fﬁcas%wh(gr? mﬂé’d gflgxescfa.,ag
i dentical or differentvalepges isjoined te -3;RE ﬂrsudthﬁrythunbcmgumanmmﬂli peta ao

si | oxy units NideRr ¥¥hahctield C,SCPﬂﬁéﬁﬁtor and preferably chosen from
A. ' '

t he groups havin
g plS 9

R®
|
—qi
Si <
20 .
» 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
linear or branched C,-C,-alkoxy;
25 "« 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
being devoid of an ether link -O-;
30 A Z, is a divalent radical of the formula

o= U-CpH2p -
swheren 2 1 and U = O, S, NH or NHSO,, preferably O; and

a Rf being a perhalogenated - preferably perfluorinated - radical and
35 particularly preferably a linear or branched perfluoroalkyl! radical having



at |l east one of the follow ng functional groups E[ferr] to Eferr]:

El = 15 I n whi ch: * Z[err] ts defined in the sane way as
gi ven above for & where m> 2; and * Z[err] corresponds to:

[err] 20 [err] where at _ljgast one of the free val ences of
a carbonyl is bonded to an OH, or else these two free val ences
are both joined to the sanme oxygen atom 30 [err]

[err] 35 where the two free val ences of the carbonyls are each
bonded to a one of the following foremilaeor branched Clerr]-Cferr]-al koxy;

«= CqF2q - CF3 where q = 0;
== CqF2q-H where q = I;
«= NRS$O9 CqF,q-CF3 . Where ¢ = 0 and R* = H, aryl

05 or linear or branched C,-Clower
alkyl (preferably CH,); and
am NR7SO; Cq F,q-H where q = 1 and R~ is as defined
above;
..+ E is a monovalent functional radical, other than Gf defined above, of
10 identical or different type in the e or e’ siloxy units D and/or the two siloxy

units M in which it is present, and preferably chosen from the groups having
at least one of the following functional groups E, to E,,:

s E =
15 = )y~ C)pmos ™ )
in which:
* Z, is defined in the same way as given above for Gf where m = 2; and
* Z, corresponds to:
.ae.
20
O
/(I:l
't ~o———
i
25 o
where at least one of the free valences of a carbonyl is bonded to an
OH, or else these two free valences are both joined to the same oxygen
atom;
30 ' .ge.

A0 ——

“co——

35 where the two free valences of the carbonyls are each bonded to a



[err] the free val ence of the carbonyl being joined to a

| inear or branched (err]- Cerr]-alkoxy or else to an OH
[err] 25 where at | east one of the free val ences of a carbonyl
is bonded to an OH or a linear arqpranched Clerr]-Cerr]-al koxy,
or else these two free val ences are both joined to the sane
oxygen atony 30 [err] 35 :
- 12 - one or both of the two free val ences other than the
val ence _ 1mwmlggglﬂgedgi-u?qugogy;z[ err]-Rf and, in the case
where only one of these two val ences is joined to
Z[err]-Rf, the other-¥hen being joined to OH or to a
| inear or branched Cerr]-Clerr]-al koxy; op~85 [err]
05
.5e.
ey -N=C=0
or
0 =W —NH,
&€,

-Ev-ﬁ}

15
the free valence of the carbonyl being joined to a linear or branched C -
C-alkoxy or else to an OH;

.nc.

20 . . o

25 o
where at least one of the free valences of a carbonyl is bonded to an
OH or a linear or branched C-C,-alkoxy, or else these two free
valences are both joined to the same oxygen atom;

30 .ge.

O

35



[err] 10 Rlerr] = Hor linear or branched

Cerr]-Cerr]-lower alkyl, methyl being preferred,

* Z[err] and Z[err] being identical to or different fromtheir counterparts
present in & and descri bed abgye; and 15 * W being as
defined above for &; and [err]” B{err] = amine; Eferr] = al koxy;
E4 = acyl; E[err] = acyloxy; E err] = hydroxyl; E[err] =

trial koxysilyl; E[err] = amde; Eferr] = ester; E[err] = phenol; E[err] =

aryl - al kox ryl o
I tyl s to the credit of ﬁt]e %%fh] %ﬂl? %(J ﬁé?/é’ﬁﬁﬁéé uc tﬁ%%?@é@%%é@éym'
(per) hal ogenated - pref bmaguqmécbm Z-Rfandnin the caseoders orlyconeofethese two

;glrfGICLIO(r)Pngt]ed by thhe ?ﬂ%ﬂ%t@'i flﬂfﬁ{kto angbﬁpeﬂéj(?felgéstosggeorstgcaond
functional group carri eBanl’ hed §i-S4-alkoxy; or bel onging to one or’

nore speci @y which agee different fromone another but in parti cul ar
different fromd& due to their lack of perfluorinated radicals. 25
According to the invention, the species of _grafts G to be considered

In particular are: - those with an kyl ene |inkage -(Clerr]Herr])-
where m > 2; - those with an al k)u_g Jinkage (Clerr]Herr])[err]+2
(m> 0) extended by a dival ent or l\val ent hydrocarbon radical W
devoid of an ether -0-, and having one or 30 nore perfluorinated

radi cal s Rig - those with an al kylene linkage (Cerr]Herr]) (m> 2)
extended elther by Ww hydroxyl ated and al koxyl ated by a . radical
whose free.end is Rf,* oR* 55 My or linear orhraachedaCe@oigwarnalkyhamethyk bemgr yvi ng

Rf ; - those W|th Mkyl ene i nkage -(Cerr]Herr])- (m> 0)

ext ended by, 2 di vl AN W dgptil ¥ ferent frofi thelf Counterpatts present in

- 13 - Gf and déseribed gbeas andf a cyclic unit whose free

val ence(s) ot her ,t ed,to Si, bonds (bond) with any

radi cal (s) [err] waﬁﬂilg?g&f@%daw ?fdrck:}ﬁ %%'9 or hydroxyl

substituents; = tamine; Bg =h aawxw l@|=ena£yl,| Bk ay@cyloxy;eE} HE éwdgoxyt,m >

0) extended by a tr va.I g,c"alestbf' @{gl_ctbhﬁ h n da‘l (s,
ahy radi Cal (s

val ences, ot her than that ] Ol ne%! td S
Z[err]Rf and/or wi t HkeX¥eyH; =a3wloxy; Brs ‘ﬁf@?eémr%st i tuents; and

finally - those Wishoathki FEdiBRfNBE Afplicanttd Have fogabanthesd kisvane

e e S e TR
these grafts pemblanerhandtofdhﬁbreﬁh‘ speeies oﬂg@afmﬂ(ﬁﬁrﬁemmﬁteha)yngf and on the
chem cal ly stablg., hand of at feast one second Thittond P Rup ANAY B9 Qacfar lfrOEAT S

according to the Tnven
belonging to one or more species which are different from one another but in

particular different from Gf due to their lack of perfluorinated radicals.

25 According to the invention, the species of grafts Gf to be considered
in particular are:

- those with an alkylene linkage -(C_H,_)- where m = 2;

- those with an alkylene linkage (C_H,.),., (m = 0) extended by a divalent or
trivalent hydrocarbon radical W devoid of an ether -O-, and having one or

30 more perfluorinated radicals Rf;

- those with an alkylene linkage (C,H,), (m > 2) extended either by W w-
hydroxylated and alkoxylated by a radical whose free _end is Rf, or by W
alkoxylated by two radicals carrying Rf;

- those with an alkylene linkage -(C_H,.)- (m > 0) extended by a divalent or

35 trivalent radical belonging to the general family of the radicals W and joined



that they can be obtained with the aid of industrial catalysts, for exanple
t hose 15 based on plati num such as the KARSTEDT catal yst. Apart from

the fact that they are used in small anmounts, these catalysts are
intrinsically economc, t her eby conﬁglbutlng to a reduction in the
cost of the novel perhalogenated (pérfluorinated) silicon conpounds
according to the invention. This cost is all the |ower

because the structure of the |inkage affords 20 rapi d hydrosilylation

kinetics, high yighds foprMidy pirt G¥Y Efalcoﬁmg%ﬁﬂiésﬁéé”vﬁénéemvg er thaml

units to SiIG units. tice ent ra cal
Rf corresponds toJjoiagdfe Si;fhonds (hond): with, any radical(s)ifaRE apd/ all“’é)’]d
20, preferably betdm@aro'i gmsﬂﬁeﬂgd particularly pref erably between

o ub e o © %5 i it dnend Bk ALY’ 350 Bk gt
%ovihsi on olfs the |sﬂykamdmzh,xntwlﬂch the free fvalemces)aither thah thatgoineditbBiabeadt o
ich it relates

n = Gor 1 and g = At ois: adifsh MR i, plkoxor M Wostiment:
substltut ed or unso@fmallyit ed, saturated, unsaturated or aromatic monocyclic
or pol ycyc 8 t?ﬁnﬁﬁ it 0@ HupgS:
- 14 - ltﬁ&ev?ﬂi%iﬁnkﬁ?@fnﬁfe essen Ve]al(ilﬁear ggg’eér{&;almcysaiw nggs of
the inventi-en i s having a Fadical W direstly cpnwtqdam $i,and & somnzmdmﬁm
radi cal s Ejphi ch 5dcAAfRf. different type and are preferably grafted

the fol | ow g ar oups: _ 0l Tiese &l RorflugFiasted, 1 RE B, U84 a9VaptsgF cHlcheeh y
selected fromt hhemmhllpvmhb groups: 3- gl yci doxypr opyI and
orof or abl y sel sct ed {1 oAEHEE FLpRigvagage o Jhe BrarlhoSAREIE ificiBn's
and/ or an ani nothatithey cancbe gbtaimed Ffith the 3id of ndustrial catalystse fior example those
ei ther frofgt hephl! Gh'biafindhO Wit as the KARSTEDT catalyst. Apart from the fact that
they are used in smafl amounts, these catalysts are intrinsically economic,
thereby contributing to a reduction in the cost of the novel perhalogenated
(perfluorinated) silicon compounds according to the invention.
This cost is all the lower because the structure of the linkage affords
20  rapid hydrosilylation kinetics, high yields and high degrees of conversion of the
SiH units to SiGf units. .

In practice the monovalent radical Rf corresponds to -CF,-CF,,
where q is between 2 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

25  of Rfin whichq =7, 8and 9. -

According to one advantageous provision of the invention, the
fluorinated polyorganosiloxanes to which it relates comprise one or more grafts
Gf in which:

h=0or1and g = 1, Z, comprising a group W corresponding to a

30 substituted or unsubstituted, saturated, unsaturated or aromatic monocyclic or
polycyclic radical preferably selected from the following rings:

~-+ XX

35



NH2- (CH err])[err]-NH(CH err])[err]-; NHerr]-(CHerr])[err]-; 20 -
or fromsecondary or tertiary am ne groups formng part of a cyclic

hydr ocarbon chain (hals), of the formula: [err] i n which:

v the radicals R err], which are identical ,to or different from one

anot her, are 30 sel ected from |in&df -or branched al kyl radicals
having from1l to 3 carbon atons, phenyl radicals and benzyl
radi cal s; v Rlerr] is selected froma hydrogen atom |inear or

branched al kyl radicals [ f R 2 r S
al kyl car bonyl radicals |QP%\/PJ gﬁ' F%m C%c{e%%%ﬁ é@ﬁr%@?c@ﬁﬂ??ﬁg&%ﬂéﬁr or
branched radi calthérefpire:ghatr they1carty Soneapbonorssfunctional radicalss E pihinhy areaof

benzyl radicals i el 2D : : ; :
- 15- ‘ﬂ?ge}? Wiéﬁaarn L})r%‘gfeermbsl%I“%'acftteedd,0 t?osrlr%oéyaur?éts 11;)’ said radlcals[%r r]
the preferred rd¢ingselecteddor example from.the folowing2rpups: cal R21 being a
hydrogen 05 .« an epkpRttiodal @by E, fably sléttdd RomaEe FORGMRE LroEIsny a
nunber equal to 1;3 . aa%/ %ealy vV _a hi/(illro>i¥-funct| onal group
E[err] preferably Sseyeidoxyprepyl and Ae Ai(lg-epoxycyclohexyl)y . o ps -

3- hydr oxypr opyl « andddr ad-isocdime giobp B peeferably selected from the following gesupsot her
functional groups E[err] to E[err], which are e.g. different fromthe
perfluorinated grafts &, offer the possibility of constructing
perfluorinated silicones possessing other functional groups, both multiple
and 10 ried. This is of particular value fromtheé point of view of
adapti ng each POS - specifically to a given applfi cati on.

It is clear that, in view of : . ¢ , the grafts E can
perfldoringted gnt groups, especially
he

in certain cases be precursor

of the type &&. These a en supports for Nhesconnecti on of
radicals Rf or, in other 15 LiTe]s SCH potential pre¢ursors of Rf attachnent
| i nkages (Rf prelinkages), e.g.r ¥ —‘sanhydrides, cNe®oxyls, alcohols,

i socyanat eé etc. Naturally, h¥&8ver, the possi bl e substitutions are
not restri ?ed to perfluorinated groups. It is possible to consi der

fixing any reactive group (crosslinking) to the grafts E.

According to ong %&%’gﬁgﬂm@ﬂﬂw&gﬂg}?%%yeﬁgqggawwe PGS are 20

| i near and have the f OW ng averag
- either from the following groups:

NH,-(CH,);-NH-(CH));-; NH,-(CH));-;
20 - or from secondary or tertiary amine groups forming part of a cyclic
hydrocarbon chain (hals), of the formula:

R2° Rzo

. D

fr
o

in which:
v the radicals R, which are identical to or different from one another, are
30 selected from linear or branched alkyl radicals having from 1 to 3 carbon
atoms, phenyl radicals and benzyl radicals;

v R2 s selected from a hydrogen atom, linear or branched alkyl radicals
having from 1 to 12 carbon atoms, alkylcarbonyl radicals in which the
alkyl radical is a linear or branched radical having from 1 to 8 carbon

35 atoms, phenyl and benzyl radicals and a radical O;



[err] (1.1) 25 in

whi ch: & corresponds to the definition given above where h = g =1
or h =1 and g =0; E = Eerr] to E[err]; * Rlerr] and
Rlerr] are as defined above, preferably net@yl, propyl or butyl; 30

cl +d = 3 and preferably cl =2, dl = 1f1 - c2 + d2 = 3 and preferably
c2 =2, d2 = 1; 1 < z< 90, preferably 1 < z < 50; 1l <ec<
100, preferably 1 < e < 60; 0 <y 10, preferably 0 <y, <5; 35

. 0 <y <50, preferahly 0 .< < 25, .
-16- \ ngéwWéelﬁ?%ﬁ?&”&bPﬁdtlhe PCS (1) according to the
i nvention are v pthefprefersied apdidals iR*cbeing amleghyls,sthe fradital Rbbeiogianhydrogenul a

(r. 1.1): [err , i ; bove
and R- and R-, whi chitggemlﬁdgﬁﬁéig%%{?aclépdéradgﬂ ?2%19 ,t%{%reg Eﬁ@‘r’&eéd“gpg’ A
C -Clerr]-alkyl. and/or According to one variant of the invention,

formula (1.1.2): rr n whi Ch:
as defined above; 208r0Ups: 3’“"""“"‘?@@@?,3‘%3@?0’9‘:9%]0&8)&‘?%* to or

different fromlike radiThése éthert fimactional groufs EXRO'E[)t which dfeed.p] different
defined in claimLy e perfluorinated grafts Gf, offer the possibility of constructing
- perfluorinated silicones possessing other functional groups, both multiple and
10  varied. This is of particular value from the point of view of adapting each POS

specifically to a given application.

It is clear that, in view of their chemical reactivity, the grafts E can
in certain cases be precursors of perfluorinated pendent groups, especially of the
type Gf. These are then supports for the connection of radicals Rf or, in other

15 words, potential precursors of Rf attachment linkages (Rf prelinkages), e.g.
anhydrides, carboxyls, alcohols, isocyanates, efc. Naturally, however, the
possible substitutions are not restricted to perfluorinated groups. It is possible
to consider fixing any reactive group (crosslinking) to the grafts E.

According to one preferred modality of the invention, the POS are

20  linear and have the following average formula (I.1):

[(md,(R‘),.s;o,HER’Gmo,,ﬂz—ER’Esao%e—Enwsiom " (Rz);—Sioz,-E-b—-E(H)az(R’)aSiOuz

the PGS (1)ggre sherg Qydr xy-fuRElioHEE St ﬁvﬁéf&hblgoﬁé&e@ffro&ﬁ‘%é %llgmgggi .

(I.1)

25 in which:
« Gf corresponds to the definition given above whereh = g =1orh = 1 and
g=0; |
» E=E,0E;
« R! and R?are as defined above, preferably methyl, propyl or butyl;
30, « cl+ dl =3andpreferablycl =2,d1 =1,
e €2 + d2 = 3 and preferably ¢2 = 2, d&2 = I;
1 <z < 90, preferably 1 < z < 50;
1 < e < 100, preferably 1 < e < 60;
0 <y, < 10, preferably 0 < y, < 5;
0 =y < 50, preferably 0 < y < 25.

35



or else corresponds to a functional group (E) as defined above,

preferably an epoxy-functional radical; + Rlerr], whichis
identical to or different fromlike radicals of the 25 sane exponent, is
defined in the same way as above; +al + bl = a2 + b2 = 3;
al,a2 = 2 or 3;bl,b2=0 or I|; -16-0 < y < 100, preferably 0 <y
< 10; 0 <p <50, preferably 0 < p < 5; 30 t-he formul a
in which Rlerr] = CHerr]), bl =1 and b2 = 0, [err]

:atné7a;e OH derr] -C[err%'t‘\{’]e%r’%0 er‘{f%?? ygr‘@?ggr fﬁ; I@‘%'g‘?gtil Cg‘et’g‘r E‘?‘g‘{ﬁerrfen;t

| east one of t heperfldoninatel Hicar pdlyareds 6f the fdllowing formlg (LIRE): p = 0 and y =
0 or 1, [err] and the formula in which Rlerr] = CHerr], bl = b2 =0,

05 10 [errl,:ll_gi
y =0and p =1to 10, pref ab sbelng rticula preferred.
&Bles é thfl:s §|

The fol l owigyg ol i goners ﬁmg&xa 1O;e PO§ b\l 2): SxR [err] 20.
|

CI-Is CH H Gf CH,
where y, ¥y,, z, e, Gf and E are as defined above and R= and R~, which are
10 identical or different, are H or C,-C-alkyl.

According to one variant of the invention, the POS (I) are shorter
polymers or even oligomers of the following formula (I.1.2):

s [f) w® Y, Si0 ma-ER'GfoO ﬂ ”ﬁowa'ER )26, S10,,

(L.1.2)
in which:
+ Gf is as defined above;
20 + Ry, which is identical to or different from like radicals of the

same exponent, is R* as defined in claim 1,
or else corresponds to a functional group (E) as defined above,
preferably an epoxy-functional radical;
+ R2, which is identical to or different from like radicals of the
25 same exponent, is defined in the same way as above;
+al +bl =a2 + b2 = 3;
al,a2=2o0r3;bl,b2=00r1;
0 <y < 100, preferably 0 < y < 10;
0 <p < 50, preferably 0 < p < §;
30  -> the formula in which Rt = CH,, bl = 1 and b2 = 0,

COR"
/
Gf: —(CH,);—CH

35 cor"



25 [err] 30 35 -18- [err] 10 [err]

-17 -

where R® and R" are identical or different and are OH, C-C¢
alkoxy or Z,Rf according to claim 1, at least one of the radicals R and R#
being ZRf, p =0andy = Oor 1,
- and the formula in which R* = CH,, bl = b2 =0,

05
cor"
/
Gf: —(CH,);—CH
- cor"
10
y = Oand p = 1 to 10, preferably 1,
-» being particularly preferred.
The following oligomers are examples of these POS (I.1.2):
15 Me
-
Me,SiO—(SiO)—SiMe, -
20
O—CI: T -0
- OEt
O(CH,),CF
25 .
F,,C
T N\ SiMe,0SMe, H
30

35



25
[err]

05

10

15

20

30

35

30

35 19 -
- 18 -
N e
0
A4
0 SiMe,0SMe, ~H

SiMe,0SiMe, —H

F,,C | |
178 —_\_SiMepSiM%_\_OO

F ' . /'—A 0
s —\—SiMe,osmae,—/\—O

05



15 20 [err] 25 Advant ageously G is
selected fromthe following |ist of groups: 30 a. wherem > 2, h
1, g =0,j =0and k =1; 35 - 20-
. b. [err] wher e: 19 -

Fﬂcg CYFI‘I

05

10

15

20

25

30

35

SiMe,0SiMe, —H ;—\__<:—>,0

F,,C
"N\ §iMe,05Me, ~H ——\_OO

Advantageously Gf is selected from the following list of groups:

C.HyrRf

wherem =22, h=1,g=0,j=0andk = 1;

SiMe,0SiMe, ~H —\__OO



10 -h I,m>0,g=1,j =0 or | and k= 1; - Rerr] = Hor
Cerr]-Cerr]-alkyl; - Rerr] and R err] are identical to or
different from one another and correspond to -(CHerr])[err] and
- Rlerr] and Rlerr] are identical to or diffgerent fromone another and are
Zlerr]-Rf, 15 where Z[err] = -O(CHerr])-[err], s being between 0
and 10, at |east one of these two radicals R err] and R err]
corresponding to Zferr]-Rf; [err] wher e: -h=1 m>
0, g=1,) =0or . k=1 and =2 to 10; and - Rerr], Rerr]
and. Rferr] are as defined above; 25 . d. [err] 30 wher e:
-h=0Cr 1, m> 0, g=1, i =21to 10,) =1 and k = 1; and 35 . - Rerr]
and Rlerr] are as defined above; o
-21 - . e. [err] wher e:, i ¢ - h=1 0, g=
1,i=2to 10,j = 0 or | and k =1;and AR'FerTRis as defined above;
and 05.f. mixtures thereofcy ) ——R?

m+2 \RS__CH__R"

o -

- where:
10 -h=1m=20,g=1,j=00orlandk = 1;
- R* = H or C-Calkyl;
- R4 and Rs are identical to or different from one another and correspond to

-(CHZ)' 2’ and
- Ré and R” are identical to or different from one another and are Z,-Rf,
15 where Z, = -0-(CH,)-,, s being between 0 and 10, at least one of these
two radicals R¢ and R’ corresponding to Z,-Rf; '
.C.
6
: ; /R
20 TR
where:

-h=1,m=20,g=1,j=0o0rl,k=1andi = 2 to 10; and
~ R?, Ré and R are as defined above;
25 .d.

;‘ECH 2 w=0,1

30 R7

where: -
- h=0ori,m=20,g=1,i=21t010,j=1andk = 1; and
35 - RS and R? are as defined above;



10 According to the invention, a subgroup of particular
grafts & called "bifid grafts" are considered which are very
especially preferred for the remar kabl e characteristics which they
are capable of inparting to the POS onto _o;_ which they are grafted. The
i nvention therefore further relates to POS of the type defined above
whi ch conprise at | east one species (I) and/or (Il) substituted 15 by at

| east one perhal ogenated - preferably perfluorinated - radical & sel ected

fromthe fol |l ow ngesubgroup of radicals: 20
C-Rerr] ' /
CRerr] 25 0 0
wher e: o Rerr] and Rf)er ndgpendently are H or |inear
or branched CJerr]-Cerr]-lower —(CH, ;‘@'C—R“ al kyl, preferably
CHerr]; 30 o Rerr] and R I ndependently are OH, |inear
or branchedXJerr]-Clerr]- al koxy or Z[err]-Rf, at
| east one of the rggigals Rlerr] and Rerr] being
-Z[err] Rf; and ) ai =0to 10, preferably 0 to 3 and
particularly preferablylim 8, g=1,i=2t010,j=0orlandk = 1; and
- 22 - {1 R9is as defined above; and _
Rl err] ) - CHR[err] -(CHerr])-SiRerr] 05
\Rlerr] - .f. mixtures thereof.

10 According to the invention, a subgroup of particular grafts Gf called

“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

15 by at least one perhalogenated - preferably perfluorinated - radical Gf selected
from the following subgroup of radicals:

- (i)
20 . ' E — R
s CHR’ —(CH, );,—-CR'
C _Rll
i
25 o
where: _
o Reand R? independently are H or linear or branched C-Clower
alkyl, preferably CH,;
30 - o 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

o i = 0to 10, preferably 0 to 3 and particularly preferably 1;

35



where R err], Rerr], Rerr], Rerr] and i are as defined above; 10

R err]

Rlerr] 15 where Rl err], Rerr], Rerr] and i are as defined
above, it optionally being possi bl e for the hexyl ring
to be substituted; and - mixtures of24he above-mentioned radicals.

At this stage of the disclosure it is appropriate to dwell for a

nonent on the particularly interesting species of POS conmpounds according
to 20 the invention which is represented by the perhal ogenated -
perfluorinated - P carrying bifid grafts & as defined above. Mre
precisely, the bifid & of I nterest here are f ose in which the two
| obes each consist of a perhal ogenated - perRl"uori nated - radical
Z3Rf. These bisperfluorinated bifid grafts & are/ crystal line and,
in particular, inpart a degree " CHR ~a-H—(0‘]-']_zt)ySin the POS which 25 t hey
substitute.gdhis optim zes the water-repel ling! progerties of the latter,

whi ch thus nmake very suitable active products in di R-repelling

conpositions, inter alia. These bi fluorinated
bifid grafts & can be associated especially with nonoper f |l uori nat ed
and/ or non-perfluorinated,bifjd G . The POS of this
speci es conprise at | easWhB’i‘?JbsB‘écq‘%gﬁ’( And i avg a5 defined above;  “gypst it ut ed
by: - (iif) o at |east one perhal ogenated - preferably
perfluorinaiﬁd- radi cal ' G of formula (i), (ii) or
(iii) above, the radicals R[errkuand Rlerr] in the
formula in question correspor*&ngci‘iﬁf_(cﬂ2 to Z[err]Rf and
preferably to: _ i - 23 -
-0-Cerr]Herr]- err]F[lerr]- CF3 (g > 0) .

or -Oderr]Herr]- erR] F2q (g > 1)
05 o and optionally at |east one radical & (i), (ii) or

i(lsI IZ% elr P] \Igflhifigd the ot heWh§TER%: K ’é?q?’?. ﬁ;ret Qsedéﬁ‘%ldcg"%e’ te(r)I; °“gﬁ¥?$g$‘lrg]r] i s
different fromZ[err] R possibldfonthieciysxyltiny tobe selwtiometl; and OH
ki 11 ed i n the art Pwes BFfe oSl mesfpiihpicad | "0 the synthests, those
At this stage of the disclosure it is appropriate to dwell for a’
moment on the particularly interesting $pecies of POS compounds according to
20  the invention which is represented by the perhalogenated - perfluorinated - POS
carrying bifid grafts Gf as defined above. More precisely, the bifid Gf of
interest here are those in which the two lobes each consist of a perhalogenated -
perfluorinated - radical ZRf. These bisperfluorinated bifid grafts Gf are
crystailine and, in particular, impart a degree of crystallinity to the POS which
25 they substitute. This optimizes the water-repelling properties of the latter,
which thus make very suitable active products in dirt-repelling compositions,
inter alia. : '
These bifluorinated bifid grafts Gf can be associated especially with
monoperfluorinated and/or non-perfluorinated bifid Gf.
30 The POS of this species comprise at least one species (I) and/or (II)
substituted by: _ _
o at least one perhalogenated - preferably perfluorinated - radical
Gf of formula (i), (ii) or (iii) above,
the radicals R and R in the formula in question corresponding
35 to Z,Rf and preferably to:



10 controlling the degrees of substitution of the POS of this species by
bi sperfl uorinated and/ or nonoperfl uorinated and/ or non-perfluorinated bifid
G . It is the intended applications of the grafted PCS which

determ ne how t hese degrees of substitution should be regul at ed.
Wthin this species the bifid G with an al2By4 mal onyl |inkage (i) are 15
chosen nore especially in practice. By anal ogy with the
bifid grafts & descri bed above, the grafts E can be constructed on
t he same structure. As a resul n ] eous ' characteristic
of the POS according to the in%n@ﬁ?%anegg’% ha ,(th%@corrpri se at

| east one species (I) and/or (Il) substituiyed by at |east one radical E

sel ected 20 fromthe subgroup of radicals E (i[err], (ii[err]) and (iii):
corresponding to the ragdj p@l_ L} Ly and (iii), respectively,
as defined above, the only disq'ﬁév e%%le:quei ng(ﬂﬁét() Rlerr] and R err]

are identi or different and correspond only .. lo and..l i ne or
branched %rr]-err]-& i&g@yqpuonaﬁy at'feast one %dlca‘m (‘5%@0@?%@ ichng E
i mpart novelty and great tanehofithelradiedis ®%tar RS is Z,RfhandBE dthervwadichl Rifey ar e
at t ached. _ Iy ' | ' '
respect of the POS %cglzsg@cfiéle;%t?%%% Zéﬁﬁﬁﬁvggﬁg%&rﬁlﬁ%OW¥ sd%‘
and E, it can be deduced tdfdineamer branched GyrGfalkoxsd POS according to the

i nvention are e.g. pol y(lg?'ﬁﬂ;é 'sg:ﬂﬁl I ; | S

or poly(methyl al kyl m thyef, Wu rogfl}'%g‘;éﬁjl%g? @gﬁgéﬂ%emﬁ% Ql?ll@%gt

i’i! kyl grou?lq s ﬁpﬂé&f}‘gb&h Iqegﬁéﬁﬁ;g,é Flo’étea:hwe POS of ms{;P;c;?;G:t ain
I near perfluori orinated g ot rfRioeina@a oo i . .
(1.1.1) and (1.3 e? nat ur ééy h@v tdt?eicr cycld g GOENS erperﬂxgsrmgf ﬂavelrtﬁe%e
formia (11.1): % mfﬁg‘@? eppficaliony of the btafled FOS Wiict) detePmine B SE. |
| ess t hardegrees of sibstitutivn shquld be regulated. 35 : Accor di ng
to-an optional but never gl i, e P a8 2 1itony! linkage (i) are
-24 - the invent on?&fsn‘ B ety i, per norect ey 8

- at | east 18ne shpseaymongiespeciallydingirasticei | oxy units T = -[Rlerr]Sierr]],
where R err] is defined ﬁj‘aﬁeﬁ@gfm g@ybiﬁa éﬁaﬁ @f,? £béd abtge, e E,af@s]g

gi ven above, - and opt| siloxy units

[SiQerr]. 05 can be constructed @ thg sagle StACHUTE AT drrgsul W@%@%@%f
the products acchidtmesistc®of the POS hétordiny e iHedivéitnan bethidhey domprise at

necessar O STHRE bR shBSed 0 ki b st RS 5e BL % it
not abl e pr @Per t ifeom athe ssubgeonp of madicals |B W), (U )aand dlié) plovtesponding tel/the
cont ol ing t e REHS OF (), WTCid GECHofoeh, °B Fehiiet abp Bt oty
t he fluo ifferenge eing that R candr R4 prmidentiaal on diffesentrangreopsspandranly
a1 95 0R s i o pe bt Y 11 o7 5 g1 e
Zlerr] of & guarantee ththese grafts Gf and E impart novelty and great technical value to

' 25 the POS to which they are attached.

On the basis of the details given above in respect of the POS
according to the invention and their grafts Gf and E, it can be deduced that the
preferred POS according to the invention are e.g. poly(dimethyl,methyl-
perfluoroalkyl)siloxanes or poly(methylalkyl, methylperfluoroalkyl)siloxanes

30  where the first alkyl group is propyl, butyl, pentyl, hexyl erc.

Certain linear perfluorinated POS compounds of average formula
d.1), (1.1.1) and (1.1.2) naturally have their cyclic counterparts of average
formula (11.1); in this case, however, the sum of 2’ + y’, + y* + €’ is less
than or equal to 10, preferably 5. -

35 According to an optional but nevertheless advantageous provision of




the fluorinated POS in question will have a good heat stability. This
property 15 can be advant ageous especially in the context of application

of the fluorinated POCS as | ubricants. It is also
interesting to observe that, in the case V\/gﬁethe fluorinated POS
conprise an am no functional group E[err] a unit D or optionally

T, this is not without positive repercussions on the coefficient of 20
friction of the oil in questlon This again is an advantage whi ch can be
exploited in |ub prding to one variant of the
I nvention, the f{IHnC |éc‘)l(r¢§ %s Sc?ntam, per gl!:li}fs E can optionally be

carri ed by units Mor T.- at least one siloxy unit falsgosilony tunits FOS= afBR®i@).hg t o
the invention caghbRke it Gemtey s AVed Sover
viscosity, but can al so!tgﬁ-(éalﬁ]t%ormo rgggsnfg &?; sﬁed @
resul ting fromthe crosstAkoptipnaily siloxsunitsQ 55 {1 szz]POS chai ns vi a

crosslinkingsfunctional ggquwPss e fafcticHal laﬁaraéteﬁstms of 'thé bmc@mbmlng to
The invention fupther relates to a pracess gbpre%ratlon of

cyclic or I|inear aﬂ‘fﬁ’é‘ﬁﬁ’t@? congemned, 4b11 Ileﬁﬁﬁsﬁ’l ugp the-fact thati the
colnsi FL sI ﬁod emmlhml etional i or mnmgnal fluorinatéd pdlydrgamdsiloxames described

a roge
OF ) oeane - of o abbve! B8 orat' Fo A8, 65 REHUE hehiof oheRg Cind gleophobiciny,
(per)fl uorinat edand/ont dfydrophobicity, interwnlieh iThes prepentiesorcanf bex adjustedhdy t he
f0r2r5ru|_a (Gi@”]éonu%ﬁmrg \t/\l}] t%oporl::ons of grafted r no?-grafgede?mts D pféséht’ inthe

si ns

err I ni c_precursor of
Z[err] and ﬂuonmte&PﬂS .'Bu%lgora@ppmoab@vplarpropomonscy, Bnllh0fs W ¥h at
| east one (per) hghad @nﬂby Y RFRnRe Idéfih@Eibdveuori nated - 05 ol efin

of the fornula Z[err] err|

ol efinic precursor of Z[élsl‘?“lgrh? noted matmvalueg[&wz%ﬁepfﬁfcgu#ag rtg't‘)tr of
Z[err], he ﬂuorinhtedm@Semqaesﬁonamlbhd\&ca iguad hoatustdbility. aThis tpadperty

the reacti of prodic® ia“fné%sg%s ssmarhgy SR 9, Yoreicht. APt Bt e Augringeed
react ant of the POBasbyicapt®f , where Z[err] Is a precursor of Zerr] and Rf
I-;[ 2fr] Zlerr]Z[ e ?]ell;lf nedltalip\“slg) t“é"ﬁ‘?“?‘ﬁ%%a%ﬁ that? eac{tg%lgaéf‘erfrl E1'f E)hrerred
by an ol ef i ni c phetinated: PQS romprise r3n @mm@; fugctional greupdh enod unit D or
hydrosilylation =r Sthii§ & nb iffblt pOsitite répepaRSons @h fBe coefficient of
The precurs ﬁ" G5 o e 15, S, D156 e SR fon e
i ndi cat ed. exploited in lubncatxon.
According to one variant of the invention, the functional group or
groups E can optionally be carried by units M or T.
The fluorinated POS according to the invention can take the form of
25 oils of greater or lesser viscosity, but can also take the form of resins Q and/or
resins resulting from the crosslinking of linear or cyclic POS chains via
crosslinking functional groups which can be present in these chains. -
The invention further relates to a process for the preparation of
cyclic or linear halogenated - preferably (per)fluorinated - POS, which consists
30  essentially in reacting:
A) at least one polyalkylhydrogenosiloxane - preferably polymethylhydrogeno-
_ siloxane - oil '
B) with at least one (per)halogenated - preferably (per)fluorinated - olefin
. which is a precursor of Gf and has the formula (Gf):
35 ' Z Rf



According to one variant, the precursor Eerr] 1is of the type
Zlerr]Zerr], where Z[err] is an olefinic precursor of Z err] and
Z[err] is a precursor of Zerr], and Zerr], Zerr], 20 Z[err], and
Z[err] are identical to or different fromtheir counterparts present in &
and descri bed above. -25- In this node of carrying out
the invention, the radicals -Zerr]Z err] grafted onto the PCS are
brought into contact with at | east one reactive conmpound carrying a
group having at |east one functional group E, so as to 25 produce grafts
-Z[err]Z[err]E in which: In the case where Z[err] of the

a?hlydrl ;:Ie type ?r;ah.l nzolg{ﬁﬂgﬁnli dpl'eéutsor of Z, f#dssi bl e tot envi saget hy](cjrol yzi ng
a east sone o es nhy roups sob as 0 generate free
carboxyl ends, and* sa;@%ﬁp@a €at | east sonme of said car boxyl
ends wi th react agj sarifort atht ;«p!ma[ on¢ (péthhalodenited -bgtdﬁ@ablyhﬁﬂf)ﬁmeﬁﬂétedﬂ -30

precursor o Z[err] , and Rf al so being as defined above.
The éemal ni nﬂeﬁ?gg%’&aﬁ @bf s formpart of the grafts E. |nstead
of or in addintwhicht o t he reactants Z[err]-Rf, it is possible to

enpl oy at |east ong rzac_t 'ol’%mcprecurs&OW%Q carrying a group having at
| east one functional I n anot her variant, the

procedure is to preco%st-r@l,ﬁfmé?yleé‘ﬂaﬂfdﬁl nic 35- precursor radi cal
G [err] andtor Ehprinl meVﬂ}hfeﬂcé of tall S¥felctive dmioBnt BE aRaktal h dros:lylauon catalyst

-26 - B ot e|: words, this variant” consists

essenti al | qu n reackiefegably On PIUTIRM, oast one pol yal kyl hydr ogenosi | oxane
- pL ef er ?bl y pol ynﬁmbweimdm A + C optlona]ly beingmmeght iatd contact with &) ]
with at |east one r er iC
s 05 a precu&g%g&o& @c Q'r‘% ’tWhg o%m} ?’%‘: gﬁ#?’? Z, ﬂfﬁfr}s%

(Z[ err])[err] - (Z[ erddfivedabdve, t@pivergrafteGf|= W]I{femd]or -Z,Z,Z.Rf, i n which:

Z th I

aha 10 S OO Sl BB W @ edlank B fﬁ%?@?%ﬁ'k%%ﬁa‘%‘?ﬁf il néggﬁgove
with the prBviso t hQﬁPablﬂ Oﬁh¥ ﬂ!h@@ﬂ@yﬂlt‘-l:&ﬁ! of the;ROS rip shespressnee PhDs

IEF ecur 50][ E[ err], re%ﬁﬁbf“’rad%éli‘oftthé ?a"ﬁéal@ s&tah| tﬁé¢mﬁ¥ pgsrﬁer I
yar osi 1yl &t on n@se%ﬁe@lnyt%ss& Schpt o falloming the Lsef%m FriEapgicaeed. "0
The precursor G [err] of AGordingftor oke yatias, die bm&tsonrﬁg isfoft the type [Z)yd,ng
Formil ae: whére [Ze "{slah oléfinic precursor of Z, and Z,, is a precursor of Z,, and Z,, Z,,
20  Z, and Z, are identical to or different from their counterparts present in Gf and
described above.

In this mode of carrying out the invention, the radlcals -ZZ,,
grafted onto the POS are brought into contact with at least one reactive
compound carrying a group having at least one functional group E, so as to

25 produce grafts -Z Z.E.

In the case where Z, 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

30 - precursor of Z,, as defined above, and Rf also being as defined above. The
' remaining free carboxyl ends form part of the grafts E. Instead of or in
addition to the reactants Z, -Rf, it is possible to employ at least one reactive
compound carrying a group having at least one functional group E.
In another variant, the procedure is to preconstruct a global olefinic
35 precursor radical Gf, and/or E, which is then fixed to the POS.



C -Rerr] CHerr]= CRerr]-(CHerr])- CRerr]
25 C -R[err]
11

wheré Rl err] and R[efr] i ndependently are ?éor | i near or br anched
Cerr]-Cerr]- 30 | ower al kyl, preferabl R err]
and R err] i ndependently are OH, |inear or branched Cerr]-Cerr]-al koxy

or Zerr]-Rf; and i = 0to 10, preferably 0 to 3 and
_par2t7| _C“| arly pref (er a{al Y Thiothétwords, this variant consists essentially in reacting:

R CH[ e} |at 1@2{ ene polyaliyihydrqgnasilaganer { preferably polymethylhydrogeno-
where Rlerr], Rerrdioxifieersil, Rl err] and i are as defined above; and

i 10
Rer F) with at least one halogepyted r peefergbby (erflanfiated - olefims which is

where R errQs R errg reor Of Ghand hﬁtﬁefémﬁﬁi(@ﬁ)i above, it optionally
bei ng possible for the hexyl ring to be’substituted.

These ol efinic precursors Glerr]. ? i&?&u s & have one or two |
perfluorinated groups Rerr], Rerr ’)E‘R[(ZF P @E‘R[err] = Zerr]Rf) and
are obtai ned by in which:

- ¢ Z,is the olefinic precursor of the radical Z,, as defined above, and
10 e Z,,Z,Rf, h, g, jandk are also as defined above,
+ with the proviso that if h = 0, then g = 1 and Z, becomes an olefinic
precursor Z,,
G) and/or with at least one olefinic precursor E, of E,
D) in the presence of an effective amount of a metal hydrosilylation catalyst
15 preferably based on plaﬁnum.
The precursor Gf, of Gf preferably has at least one of the following
formulae:

@,

20 - . ?
|
: C
/
CH,=— CR——(CH, y—CR’

25 C __Rll
I
0

—RY

where R* and R® independently are H or linear or branched C,-C-
30 lower alkyl preferably CH,;
R and R" independently are OH, linear or branched C -C,-alkoxy
or Z,-Rf; and
i = 0to 10, preferably O to 3 and particularly preferably 1,

35



20 reacting: : at | east one al cohol consisting of
the hydrogenated radical Zerr]Rf, or HZerr]Rf, i.e.
HOderr]Herr](X)[err], Rf according to claiml1, -
with starting materials formed by conpounds of formula (i[err]), (ii[err])
or (iii[err]), as defined in claim11, in-®&i-ch at | east one of the
radicals R err] and R err] 25 Is a linear or branched

Cerr]-Cerr]-al koxy, according to a transesterification mechani sm
As far as the olefinic precursors E[ferr] of the bifid grafts E are
concerned, each @)t hem preferably has at | east one of fornmulae (i[err]),
(iiferr]) and (iiif[err]) corresponding respectively to fornul ae
(iferr]) (ii[err]) and (iii[err]) given in clai m ¥ 13 for G[err], the
only difference being that Rlerr] and Rlerr] are/identical or different
and correspond only to OH or |dpeaccRP fehagRC err] - err] - al koxy.

The presentoj' nvention further Tétates to noddl swathons (reaction

i nternmedi atés of the process described above), eacR'synthon having at |east

one of the follow ng formul ae: 35

- 28 - ’ C
-Rerr] 05/ CHerr]= err]-(CHerr])- err

CI_Q[ R ] where R%, R:, Ro, Rn zEnd i :lre ascﬁgﬁned] ab(ove;[and D 8R|[ 0 |
where R err} anctiil%berr] i ndependently are H or linear or branched
C[err]-C[errg- | ower al kyl, preferably CHerr]; and

at | east on1 of the radicals R err] and Rlerr] corresponds to a |linear or

branched Clerr]-Cerr]-al koxy, net hoxg/, et hoxy and praddbxy being preferred;

15 i —_—
E[err](n_[err]) CH’—CRCI_-F&Férr])-SiR[err]
. Rn

15
where R?%, R, Rt and i are as defined above, it optionally being
possible for the hexyl ring to be substituted.
These olefinic precursors Gf, of the bifid grafts Gf have one or two '
perfluorinated groups R®°, R!! (R® and/or R" = ZRf) and are obtained by
20 reacting:
- at least one alcohol consisting of the hydrogenated radical Z,Rf,
or H-ZRf, i.e. H-O-CH, (X), .., ,,Rf according to claim 1,
- with starting materials formed by compounds of formula (i), (ii)
or (iii ), as defined in claim 11, in which at least one of the radicals R and Rt
25  is a linear or branched C-C,-alkoxy,
according to a transesterification mechanism.
As far as the olefinic precursors E, of the bifid grafts E are
concerned, each of them preferably has at least one of formulae (i), (ii,) and
(iii,) corresponding respectively to formulae (i,), (ii ) and (iii,) given in claim
30 13 for Gf, the only difference being that R and R are identical or different
and correspond only to OH or linear or branched C-C,-alkoxy..
The present invention further relates to novel synthons (reaction
intermediates of the process described abbve), each synthon having at least one

of the following formulae:
35



20 where R err], Rerr], Rerr], Rerr] and i are as

defi ned above; and (iiif[err]) 25

Rl err] CH err]= CRlerr]-(CHerr])

CH err]\ 30 - where Rerr], Rerr], Rerr] and i are as

defi ned above, it optionally being -[@8ssible for the hexyl ring to be
substi t ut ed. One of the major advantages resulting from
t he use of perfluorinated or non-perfluorinated unsaturated
conpounds of this type (Z[err], Z[err], G[err], Eferr]) lies in the

possibility of Ud)dng an industrial catalyst selected from conpounds based
35 on Ni, Pd or Pt, preferably based on Pt. This can be a KARSTEDT

catal yst, - 29 -
for exanple, which is advantageously enployed in siqpll anmounts, e.g. of the
order of 10 to 50 ppm relative to the PGS in questd on, kgefore

hydr osi | yl g{d on (Si-Hoil). —TRe net hodol ogy

det erm ned t he process according 30 t he 05 Aventi on is particularly
sinpl e. The hydrosilyl ation ¢ | CR -e+e(CHypi--CR'he yield and the
degree of conversion of the Si'H are parti cul‘arly\hj gh. The process

is efficient and economi c. Accor@i ng 110 a preferred
nodality of the invention, the PCS containilﬁg: iHunits is
gradual | y brought into contact with one or nore 10g hal ogenated ol efins
G[err] and the olefinic precursors E, of the grafts E. The cat al yst
is contain in one or nore of these three constituents POS, G[err] and

E[err] of the reaghéreRerandi RMindependently are H or lineak for[brasdhed €C tOg

hydrosil yl ation ake ace. | many, stages as there are different
ol efinic react ar‘]?g'?r @a‘ﬁ’ prgfmglyaél'l” an\éThe reaction nediumis stirred and

heated to a tenperature ddeast@ne of the radidalarRi® 26 R'tcoir@pofide to adirecan or

t akes pl ace at i, S d : &Lrrdg.Peri od of
several hours. The gg?ée 6&“@%%@%@‘8&‘%&%@#%“?‘23% &; great er
t han 99% bylnumni{éi) : As regards the other functional

groups E which have been descri bed 20 above and which can be carried by

the silicons of the POS according to the i nvRffti on, they can be
grafted before, during or after the grafting of t al kyl ene
i 1 9 oy |
radi cal s perfluorinated by Rf. CH:=CR——(CH2){51R .
- R
20

where R?, Rs, R0, R and i are as defined above; and

(i)
25 . R
CH, —CR
s (Y
R
30 where R?, Rio, R and i are as defined above, it optionally being

possible for the hexyl ring to be substituted.

One of the major advantages resulting from the use of perfluorinated
or non-perfluorinated unsaturated compounds of this type (Z,,, Z,,, Gf,, E) lies
in the possibility of using an industrial catalyst selected from compounds based

35  on Ni, Pd or Pt, preferably based on Pt. This can be a KARSTEDT catalyst,



The follow ng may be nentioned as exanples of the POS which can be
used as starting materials for the process according to the invention: 25

* |inear POS such as pol ynet hyl hydr ogenosi | oxanes, especially those of the
type: I\/E[err]SiO(Si MeHO) , Si Me[ggr], where s = 10 to 100,
preferably 50;

Me[err] SIQ(SIi MeHO) [err] (S I\/b[err]O)[err]Sl Me[err], where sl = 10 to 100 and
s2 =0 to 50; and 30 * cyclic PGS such as the

tetranet hyl tetr oy %kﬂﬁplbom i3 é’dvantageously employed in sthRB abftlun@WVelld] dfeghe DE
menti oned as exangl es

P abl e
per hal ogenat ed -OTfieTe¢f, ﬁ;m gépﬂﬂ“? I’i?!ﬂqvﬁé?éEF P%W%BOQ’M?OTCW%‘“OSHV@@QES
accordi ng to thgSi-Hvelt i on:

%% 3 H g: g(g: ngagg 3 % 2; ; }@W&oﬂ@yw%%m%md by the process according to the

- 30 - 05  invention is particuldrhs simipleadfhebhydrosilylitiont kidetidsoare tapit. The at
| east bifunctio I hfe:;ﬁ t E

can take the foS'?é Taﬁ@ﬂ}ed %ecc(s)ﬂréém%rsfoh&ftﬁé'?ﬁ-i a(i'frice‘g%r oﬁrﬁ\?a? I an

sai d POS can be i# C!ﬂﬂtmewmﬁmvater Thus t he present i nvent i on

further relates to an aqs‘@;gﬁﬁngdltgpqr §féf&-rw| Odatioy el fise nQb'i_Enuon thd p@ESSt
one PCS as defined ahove S ai hed 8& cess as defi

above; . - SREpmng maH il 15_gry lgtﬁr ?%‘én‘l"l “one or more

ng oils o;l()t he halogemited vlefa Gf) caref ﬂfeeobﬁnmfeemfsmdlz,\{:\nofhﬁelt grafee ELOThe

addition of an g atio yvent ur t

per formance charcg yéf qng"én%nmt(g'rerfg gere ofthese %f?ocﬁqﬁtbt ?dgo(?f ang'%

hydr ophobi city @ﬁrthdamactxqrrmeﬁdnby the addition of selected

surfactants. m,’eg?; [ C

I nvention can be associ a{lgdacuc? drUﬁ o@%n‘?ﬁé}?‘?&fiﬁ%%% y e%??rt]lga\l;?ng

an acryl ate skelag different olefinic-regetantsy -t he synthesis of the latter

natural |y ljgading to an T@uk#dtion. medlum is st1rred and heate&)t@ﬁrtef ﬁéfﬁﬂk'é"ﬂét\\%n

I oni ¢ character emat;]é@ Fﬁ s of .st eneiea % & all

copol yners, can-B T?aFB?P CPI%GFP‘PFRP%C P@Ss ¢t apg generally

invention. 20 over a penod of sevéral heursasHie dégee of leonversion iof ahe SiFPQmits is

conpri se Sa|lflgg? ?6% groups E, this makes it possible to

ensure enmul sifi %e& 3}%"35‘?9"1’3 or conplete salification with

‘a base (COOH groups) or Astwegandsitiee otheifunotional gamipsdi which havgrbeemp described

I n other cages i or&h fene D

sol vents (chohopm}igﬁﬁgﬁa?%?)?n&ﬁ%}%gl ven sc ﬁt%nacet (?Cr %lcte)thére

t hen used investion,s theyy ean he prafigd chefore; sdurmg Of after the graftmg of ‘the
alkylene radicals perﬂuonnated by Rf.

The following may be mentioned as examples of the POS which can
be used as starting materials for the process according to the invention:

25 * linear POS such as polymethylhydrogenosiloxanes, especially those of the
type: '
. Me,SiO(SiMeHO) SiMe,, where s = 10 to 100, preferably 50;
. or MeSSiO(SiMeHO), (SiMe,0) SiMe,, where s1 = 10 to 100 and s2 = 0
to 50; and _
30  * cyclic POS such as the tetramethyltetracyclosiloxane D’4.

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,

35 Me,SiO(SiMeHO)-, SiMe,

n)




The surfactants used for enulsification are ionic or non-ionic with a
hi gh hydrophi li ¢/ hydrophobi ¢ bal ance. They are generally selected fromthe

fol |l owi ng conpounds: 30. et hoxyl ated fatty al cohols

et hoxyl at ed al kyl phenol s et hoxyl ated al kyl am ne salts

et hoxyl at ed pol yal cohol s - M kyl ammoni um salts, etc. 35
According to another of its features, the invention relates to the

- 31 - application of the perhal ogenated (perfluorinated) silicon
conpounds per se, as descri bed above, or those obtained by the

per hal ogenat i on process Hihgsplseady been indicatesdeboveshat the at least bifunstionahROS 05
- agents for | O\AH')'diQIBLHubﬁﬁﬁte&%Sgrﬁﬂs Gf and E can @Hkétthé L2 bf:ai1§ Accordm

ant i adhesi ves, pho and h bIC
Sents 10" 10 gne AResNAOn FEFOL @i POS, AN b CORIRCL PYAeY, o ThbS the
resisti ng c hem Ccpieseit imeiation further relatestb awhgirols dlsperslion which centaiasy

one of the Bhove: niinERaralF BPSpes Brfped WUV 6 obifhenVy B BpRy %, Bboad™'

particul ar pr opertﬂmyeof the perfluorinated (nono- but 15 especially

bi s-perfluori nat Ed%aéff grafts G, the present invention further

relates to a dirt-rep€lling corrp05|t|on conpri si ng: - at |east one
POS as defined abodtdeast opdsurfactast.oy t he process as defined above,

- and/or at-least one empghéioie &Smé%v&%na&ﬂvexer&&ebeem%ﬂxﬂef%haﬁﬁdme

preferably rry| id grafts & bifunctionalized by

per hal ogena ‘gﬂﬁ‘?ﬂ%ﬁﬁqm’éﬁl‘m Solvent. ~radicals as defined in claim

5, * ot her gr aFinshdrmborg)Ct then fhahe Olchamactesistiver inhaterinss-ofor

nono- |. - r. f rd - Qr . defd

above, 25 +liloBlio R hifopoBE rc}%téé“ bt P RolioH S e

per hal ogenat ed - surfactants. perfluorinated - radicals also as defined

above. I at

perf | uori nated PCS T@mﬂﬁ%s@g%ﬂ 3 a&?&rﬁﬁ% tg rﬁl r§ r epel}elnzg ?%t&?“ﬁ&
textiles arb) foeonyentignak fluorapolymers havmg anyjarrylate skeleton, the process for the

synthesis of the latter naturally leading to an emulsxon.

Other compounds of ionic character, such as salts of styrene/maleic
anhydride copolymers, can be used in addition to the ﬂuormated POS of the
invention.

20 In the cases where the fluorinated POS comprise salifiable specific

groups E, this makes it possible to ensure emulsification through partial or

complete salification with a base (COOH groups) or the quaternization of amine

groups. -

In other cases it is necessary to formulate an emulsion. A variety of

25 solvents (alcohol, ketone, fluorinated solvents, ethyl acetate, erc.) are then used
to dissolve the product first.

The surfactants used for emulsification are ionic or non-ionic with a
high hydrophilic/hydrophobic balance. They are generally selected from the
following compounds:

30. cthoxylated fatty alcohols
' ethoxylated alkylphenols

ethoxylated alkylamine salts

ethoxylated polyalcohols

alkylammonium salts, efc.

35 According to another of its features, the invention relates to the.



/ COOH -(CH err])[err]-CH

CHerr] -COOH 35 Perfl uorinated POS which can be used as
anti adhesi ves on paper or

- 32 - ot her substrates, including stone in particular
(anti-graffiti agents), are for exa‘r%‘l‘ethose I n whi ch:

*E= 05 -CHerr])[err] : *oor
E 0 10

=CH err])[err]-Q L] - CHl err. . -

ExaPLES |15 ) iRl pt e R Rlibhenatsd oprfuoritared) silicon. FPRRYIYS ACE dens
units Rf desaribéds mbave, ver thope obtfinddi bk dhe peflialogehition process digtlosed and
Glerr] = avyjearboxyl, and al so containing grafts E

I.1. Synthesis o This synthesis is carried out in 2 stages:
20 - - lubriggpts,1 - preparation of the POS oil grafted by

perfl uori naged uni for &-:fligﬁgiﬂa isig. aci d anhydride units E

- Stage 2 iwzsterii%cecrzlgastio g]o“(,)f e aﬁﬁ%?ﬁg e groups in the oil of stage

1. - 225 . 90.8 m of dry toluene (dried
over a nol ecul ar- sartiadhesiveg, i nt r oduced into a four-necked 250 nl
reactor provided w 'f? a central nmechanical stirrer, a thernoneter, a
vertical bulb con nd a septum The nmediumis
stirred, rendered ¢lnephobiu ard/er hydoophobiagehsat ed to a t enper at ure of

90[err]C. 3fy . raw materials'fdt the pPdarittibh ‘O Wastorhdre Tor foéistthg 'chOmRAP attack
sol ution of a platinum -
and solvents, and
- raw materials for the preparation of a film and/or coating possessing at least
one of the above-mentioned properties.
As regards the particular properties of the perfluorinated (mono- but
15  especially bis-perfluorinated) bifid grafts Gf, the present invention further
relates to a dirt-repelling compbsition comprising:
- at least one POS as defined above or obtained by the process as defined
above,
- and/or at least one emulsion as defined above,
20 - said POS used preferably carrying:
* bifid grafts Gf bifunctionalized by perhalogenated - perfluorinated -
radicals as defined in claim 5,
* other grafts E functionalized by groups other than bis- or mono-
perhalogenated - perfluorinated - groups as defined above,
25 * and optionally bifid grafts Gf monofunctionalized by perhalogenated -
perfluorinated - radicals also as defined above.

By way of illustration, it may be indicated that perfluorinated POS
which can be applied as dirt repellents in textiles are, for example, those in
which:

30 *E =
,OOOH
e=(CH ) ;—CH_
CH, —COCH

35 Perfluorinated POS which can be used as antiadhesives on paper or



conpl ex containing 11% by weight of platinumw th a divinyltetranethyl -
di sil oxane |igand (KARSTEDT catal yst) are then introduced through the

sept um 17.21 g (0.273 nol of Si-H groups) of a

pol ynet hyl hydr ogeno- 35 sil oxane oil of the structure
(CH3)[err]SIO(SIiOCCH3H)[err]-Si (CHB)[err]:3%ontai ni ng

- 33 - 1585 meq Si-H 100 g oil (RHODORSI L[err] H68 from RHONE
POULENC), and 50.1 g (0 139 nol) of 3-perfluorohexyl prop-1-ene are
then run in gradyal |l y_and ) .Sinmul taneous| y, over .a riod of 90

ni nut es. other %bmtemlwrés Aong 0y ﬁé“@!’@?’t(aﬂ?‘ggf ti; a8 orfre iOF h

the degree of O%xampkahoseriaiwhiclRf the SiH groups being only 44% (the |

maxi mumis 50%, a urthé_ 3.2 pl of the sanme KARSTEDT pl ati num

sol ution are added. - 2 h 30 mn after this further
addition, the degree of conversion of the Si-H groups is 49.5% 25.13
g (0.179 ) of allylsuccinic anhyd;{é;p arg then run in over a
period of m nutes. 10 2 g(’ ¥ the same KARSTEDT

pl ati num sol uti on are added . separatel y™43 and 50 hours after the
start of the first introduction). 72 hours after the start
of the first introductiqn, the degree of conversion of the Si-H
groups is 99% A devolati¥i%&tion is then carried out by beati ng up

to 120 C under vacuum (0.01 nbar) to renove the sol yent and 15 excess

reactants.lhis gives 86.8 g of an oil of the stru/c re

Me3Si O (Si )25- (SiOwe)[err] - o Lyl oy —CcH—

(CH err])3 (CH3 20 =R} f6l—cn,—cit-cy, Cerr]Flerr] 0
0 Glerr] 25 St age 2

7.03 g of the oil described in stage 1), partially hydrolyzed and
havi ng the structure KAMPLES -
(Si Owe) 25-(Si Owe) 3-(SiOwe) [err]-Si M3 30

(CHerrD)1 ?rsr] Exﬁﬁ*llfér p 3Synghue_slgsertgf_] )sgl%orn]e oils perfluorinated by units Rf
comprising two types of linkages Gf: Gf, = alkylene and Gf, =
alkylcarboxyl, and also containing grafts E
1.1. Synthesis
This synthesis is carried out in 2 stages:

20 - Stage 1 - preparation of the POS oil grafted by perfluorinated units
Gf, and by acid anhydride units E.
- Stage 2 - esterification of the anhydride groups in the oil of stage
1. '
Stage 1
25 90.8 ml of dry toluene (dried over a molecular sieve) are introduced

into a four-necked 250 ml reactor provided with a central mechanical stirrer, a
thermometer, a vertical bulb condenser and a septum.

The medium is stirred, rendered inert with nitrogen and heated to a
temperature of 90°C.

30 4.8 pl of a divinyltetramethyldisiloxane solution of-a platinum
complex containing 11% by weight of platinum with a divinyltetramethyl-
disiloxane ligand (KARSTEDT catalyst) are then introduced through the
septum.

17.21 g (0.273 mol of Si-H groups) of a polymethylhydrogeno-

35 siloxane oil of the structure (CH,),SiO-(SiOCH,H),-Si(CH,),, containing



COOH 35 E[err] E[err]

- 34 - - 5.24 g (0.0113 nol) of 1-perfluorooctyl-2-hydroxyet hane and
12.6 g of 1,1, 2- trifluorotrichl oroethane are introduced into a
four-necked 50 m reactor provided with a central mechani cal

stirrer, a thermoneter, a vertical bulb -33- condenser and a septum 05
The mediumis stirred and rendered inert with nitrogen, 0.15 g of

pyridine is then introduced through the septumand the tenperature of the
medi umis raised

devol atilizati on1$§5 &ﬁ"é’b?%tg %&%QR%S%H fterﬁoﬁﬁr OGLEHQ et uum

to ][em)ve Ithef s?lrslgarg (&89 matpef 3-perfirpdlsyprop i @ne afdithen Gl &F gladually ddd 35
of an oil o

gIg/GBBSl O (SiOw) [ e ﬁ@%(ﬁgﬁm{tgﬁiw[@ppﬁw Si Me[err]

(CH err])3 (CH2) 3 ( 2#[ bourp) afterr Jthe Isfart of the reaction, with the degree of
g[cg_lr I FLerr §s HOOonversion of the'fiﬁ%@ > be SFonly %](meerfﬁ:lxmum is 50%), a f&'tPer
20 32nd afithe sameiKARSHERRp nmsgltmqnagmd@dt hat the anhydri de
groups have total by Qom%s(ﬁ?m@ﬁ%ﬁéﬂd&e%w &N ersfOof

cnferr]). NWR nal yses copfir ctugpe of |s,J‘unt|Q alized
silicone oil. the si-f £roups is &g% 2{? %m )cﬂ @lyis oS
oi | obtained in theh rd®in over a odofgoﬁ]maggase reS| stance test

The grease si stance of 4th Exa uate

pol yam de- GEQPA 6) mat t? ?e% '\Mg{tmﬂﬁagp W‘i@fr Rﬂbfﬁ’l’gﬂn &5%88‘?‘?9[ I on
of Textil e .Chem sdparatsly (&MS@;hel)rsta&et ﬂncstarttﬁﬁﬂli:@ﬁ'&,mmhdudhmnhnm sts in
depositing drops of stan | as‘Ear[rQﬁt [ )i e ity
on the 30 treated mat g%d’%rreasurl ng t rrttg,\lgfgit%E M&ﬁﬁﬁ ??éop rra?f;\s
on the surface conversmemep?éﬂ-égmnsng%%e A=devolatilization ip ¢hen qamghw

Each |iquid has Reating up to .120°C under vacuum (0.01 mbar) to remove the solvent and

15 excess reactants. This gives 86.8 g of an oil of the structure

Me, §i0 —— (SiOMe),;— (SiOMe),;— SiMe,
|

|
CH),  (CHy,
l

20 O A
T /
Gf '
! E,ae
25 Stage 2
7.03 g of the oil described in stage 1), partially hydrolyzed and
having the structure '

Me,Si0 — (SIOMe),s——(S|OMe)3—( StOMe) 5 SiMe,

30
(CHz)a (CHz)s (clnz)s
C(Fl, .
HOOC
"0 0)
OOCH 0]
35 Ny — / Y d



correspondi ng nunber and the perfluorinated oil is assigned a grade
corresponding to the liquid of highest nunber which remains on the surface

of the mat for at |east 30 seconds. 35
- 35 - * Treatnment of the mat: The oi l
KP 307 is deposited in different anobunts omd4a- pol yani de- 6 mat from a

solution in 1,1,2-trifluorottichloroethane; the mat is first placed in
an oven for 14 hours at 30[err]C and then pl aced in an oven for 6 m' nut es
at 80 C05 ° and 4 mnutes at 140Q[ e

Table 1 10 J. 24%%961%11101 of { Mmel-Z-hmﬁyethanetm %216 g 0f m,zm th
T.W _tg L{ﬂﬂﬁA X dré!ﬁchloroetlidnﬁuhﬂt mtroddcbﬂuhﬂo a fddrqiétlﬁbd 50 thi Geactor

i qui
ho. 5 prided with a copRah daschanieal HHiters) thermodBifa)? vefeh DRtk
(seconds) condenséP@nd a septum. >50 >50
i 05 i 15 ‘1‘@% wdlum is stn‘re& 986 rendered mergggh nitrogen, gg g of
36 1 pyridine is theypGatroduced throughSibe septum and>the temperature>6f)the
17 >50 >50 >50
50 7medmm is rmsé@%%o C. 250
>50 7 20  After 8 hours a deyelatilization; lﬁut‘éﬁse%eutt%hmmw C

gr ad:c Pg I) i qui ds iedeel vaésund Yo remove Eﬁ' §og¢’é§1t and eg%e/s% gﬂif)eaa&ealaldwdﬂghisl Sudsd
paraffin n- hexadecane, y volune, a
liquid 3: l%examggﬁe"é@ OW%&SH“QP“% t et r adecane liquid 5:

n- dodecane Thus the oil of 1.1 has correspandi ng.grades of
2 at 700 ppm of .Mé,&ﬁ)m(S@Me)z,}%;md)sﬁﬁbmm-efsM@or| ne and 4 at
2800, 5600 and 7000 ppm ol‘ fl uoring. |
B amy,
CF
15 ‘ * HooC néoc COOCH, CH,C/F,,
COCH
H‘l N Y J \ T Y}
Gf, E, e _ ot
20 The infrared spectrum of this oil shows that the anhydride groups

have totally disappeared (no more bands at 1780 and 1860 cm’). NMR
analyses confirm the structure of this functionalized silicone oil.

1.2. Application of the bifunctional POS oil obtained in 1.1
25 * Grease resistance test:

The grease resistance of the oil of Example 1.1 is evaluated on a
polyamide-6 (PA 6) mat treated with this oil by AATCC (American Association
of Textile Chemists and Colorists) test no. 118-1983, which consists in
depositing drops of standard liquids (at most eight) of decreasing polarity on the

30  treated mat and measuring the time for which the drop remains on the surface
before penetrating the mat (denoted by t hereafter). Each liquid has a
corresponding number and the perfluorinated oil is assigned a grade
corresponding to the liquid of hlghest number which remains on the surface of
the mat for at least 30 seconds.

35



30 EXAMPLE 11: SYNTHESI S OF A BI FUNCTI ONAL PERFLUCRI - NATED
SILICONE O L CONTAINING GG[err] AND Eferr] 262.5 g of a
m xture of perfluorohexylisopent-|-ene and -2-ene
(derr]Flerr]CHCH err]C(CH err])=CH err] and

Clerr]Flerr]CH err]CH=C(CH err])[err]) in-pdoportions of 20 35 and 80%
respectively, i.e. 0.135 and 0.541 nol respectively, and 7.75 g of a

- 36 - pol ymet hyl hydr ogenosi | oxane (i.e. 0.122 nol of Si-H groups)
havi ng the fol | ow characteristics: *Mh =

3160g, %mgﬁmma -H per 100 g, 05 *
average structure: THe oil KP 307 is deposited in different amounts[@f & Jpolyamide-6ar e

i ntroduced into a four-necked 10Q0 .eactor. .proyided, with.a.central, .

mechani cal stirr'8ft ggmt%é&lﬁﬁ%%a?lzgiq)gp?qoéqm%%a%&h%%gs g pga‘?ggﬂlum

The medi um i s stdnroved,for 44 denesdati30eCt andi then placedipcan aven foe 6t mihutes ah 80 C

t enper at ur f . he@. 100 ppmtotal weight of Si-Hoil) of a 15
0 met ﬁdl Sl o&sgdrtl"elms)ﬁm

divinyltetr ion of a platinum conplex containing
11. 9% by wei ght of platinumw th a divinyltetranethyl disil oxane

| i gand ( Kar st edt € st) are then introduced through the septum
after 30 m nutes, when the degree of conversion of the Si-H

introduced is 79% 262.5 g of adm xture of
per fl uorohexyl i siapeatr | - ene and - 2- ene
(C[err]F[erlr CHerr]CH err](CHerr])=CHerr] and 20

d err] F[ er r'MCH] e+-S=cEHFer+ e+ —r—propp+ti-onrs—ef—20—and—8084
respectively, i. . 5dlwirehl | espeixih vel yt @ith 7. [/5 tgwith
t he sane pol ynet Si lixudde [ léquid 12P ibduicf S - Hiquid
groups) are run r 8. 2 nai rut es} 8oh 45 nj nobess
after the start (skeordedr pdsef¢onds) | (seeands) s| dseednds)

all the Si-H int —of—Rarstedt——Tatatyst—are 25
introduced. 22 H aff®& t he T¥actipn, when the. degree pf 1

conversi on 15 54005 | rodtR%d ik 883%% 7/ g (ile. 0] 056 hol
or 2 eq/residual st Icy%floohex ne>3hd 6.5 pI3Q)f Kaf st e
catal yst are introg dt >50 sep, ur’riggLZ h Efte Tt hesg | as

ou Ois 9P. 9% 72 A

additions, the deg of cjonv | on t Si - 7

f g
devol atilizati ot uhder vacuum? 10 urer 1 |>-E1°for 0 02 h){is

carried out to renove the perfluorohexylisopent-2-ene and the excess

perfluorohexylisopent-|-ene and vinyl cycl ohexene. This gives 90 g .of an oil
of 20e structure The compositions of the standard grading liquids used are as

follows: .
liquid 1: NUJOL (liquid paraffin)
liquid 2: NUJOL/n-hexadecane, 65/35 by volume, at 21°C
liquid 3: n-hexadecane
25 liquid 4: n-tetradecane
liquid 5: n-dodecane
Thus the oil of 1.1 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.
30
EXAMPLE II: SYNTHESIS OF A BIFUNCTIONAL PERFLUORI-
NATED SILICONE OIL CONTAINING Gf, AND Eve
262.5 g of a mixture of perfluorohexylisopent-1-ene and -2-ene
(CFCH,CH,C(CH)=CH, and CF,CH,CH=C(CH,),) in proportions of 20
35  and 80% respectively, i.e. 0.135 and 0.541 mol respectively, and 7.75 g of a



35 - 37 - [err]

EXAMPLE | 11: SYNTHESI S OF ANOTHER BI FUNCTI ONAL PER- FLUORI NATED
SILICONE O L CONTAINING G'[err] AND E[err] 10 17.3 g (i.e.
0.0462 nol) of perfluorohexyl butene, Cerr]Flerr] CH2CH err] CH=CH2,
and 5.7 g (i.e. 0.0462 nol) of vinylcycl ohé3ene are I ntroduced into a

four-necked 100 nml reactor provided with a central nechani cal
stirrer, a thernoneter, a vertical bulb condenser and a septum
The nmediumis stirred, rendered inert with nitrogen and heated to a 15

tenperature of 1p®1§'meﬂl]ymydmgep081bmm (6e. ghitd2vanghtof 08i-Bi groups) )havingathe
divinyltetra- dﬂ%%ﬁt@’iﬁ@&‘ane solution of a platinum conpl ex

cont ai ning 11. 90 platinumw th a
di vi nyl t et r amet hyl d| si | ox%’é? Blha, (Karstedt catalyst) are then

i ntroduced through the segt585eq of81—H6)er1 F 40 g (i.e. 0.084 eq of Si-H)
0X

of a poly(d t hyl , met hyl hydr ogeno- ane) oil are then introduced

over a perl‘gjreof 80 ni nut é§ %mﬁ"aoterl stics of said oil being as
fol | ows: = 3750 g, * 0.21 eq of Si-H per
100 g of oil, *average struggure: 25 [err] 30

When the introduction has ended, the degreg¢ of conversion of t he Si-H

groups is 98.6% and increases to 99 1—2%)8% [O)ACSiGH Yt es. _
devol atilization under vacuum (100 C'under |1 mmHg for 1 h 30 min) is
gﬁr ried out to renove the excess of both rBactants. This gives 59.1 g of an
are- introduced into a four-necked 1000 ml reactor provided with a central
mechanical stirrer, a thermometer, a vertical bulb condenser and a septum.
The medium is stirred, rendered inert with nitrogen and heated to a
temperature of 100°C. 13 ul (i.e. 100 ppm/total weight of Si-H oil) of a
15 divinyltetramethyldisiloxane solution of a platinum complex containing 11.9%
by weight of platinum with a divinyitetramethyldisiloxane ligand (Karstedt
catalyst) are then introduced through the septum; after 30 minutes, when the
degree of conversion of the Si-H introduced is 79%, 262.5 g of a.mixture of
perfluorohexylisopent-1-ene and -2-ene (CJF,CH,CH,C(CH,)=CH, and
20 CF,CH,CH=C(CH,),) in proportions of 20 and 80% respectively, i.e. 0.135
and 0.541 mel respectively, and 7.75 g of the same polymethylhydrogeno-
siloxane (i.e. 0.122 mol of Si-H groups) are run in simultaneously over 80
minutes. 3 h 15 minutes after the start of the reaction, when the degree of
conversion of all the Si-H introduced is 76%, 13 ul of Karstedt catalyst are
25  introduced. 22 h after the start of the reaction, when the degree of conversion
of all the Si-H introduced is 88.6%, 7 g (i.e. 0.056 mol or 2 eqg/residual Si-H)
of vinylcyclohexene and 6.5 ul of Karstedt catalyst are introduced through the
septum. 12 h after these last additions, the degree of conversion of the Si-H
groups is 99.9%. A devolatilization under vacuum (110°C under 1 mm Hg for
30 2 h) is carried out to remove the perfluorohexylisopent-2-ene and the excess
' perfluorohexylisopent-1-ene and vinylcyclohexene. This gives 90 g of an oil of

the structure

35



of the structure 35 -38 -

[err] contai ning 0.065 eq of epoxy per 100 g of oil
(perchloric acid assay). 10 EXAMPLE 1V: SYNTHESI S OF A Bl FUNCTI ONAL
PERFLUORI - NATED SILICONE O L CONTAINLNG G[err] AND E[err]

7.36 g (i.e. 0.0165 nol) of perfluorooctylrethylene, Clerr]F[err]CH=CH err],
and 30 g (i.e. 0.033 eq of Si-H) of a .

pol y(di net hyl , net hyl hydr ogenosi | oxane) 15 oil having the follow ng
characteristics: * Mh 3806 g, * 0.11 eq
of Si-H per 100 ¢ of oil, CH *Clyerage structure:

are introduced into a three- necgg}qgg%o%‘_ée)r?é&%v g&%l)ded with a central 25

mechani cal stirrer, a thernonet ‘condenser .

The mediumis stirred, rendered inert wth rﬂﬁrogen and left to stand

at roomtenperature. 0.075 g of dicob oct dcarbonyl stabilized with
hexane o5 (i.e. 0.25 wt.% Si-H oil s t h&sFibnt r oduced.

The exothermcity of the reaction rlaisesldt hb—tehperature by 10 C 30 over
a short period. 10 hours after the stagiyeof t reaction t he degree of
conversion of the Si-H groups has reached 48. 5% The

pedm = e SERRRBLE ] SPNIBERR F ANCI PR PRGN A, R °
--  FLUORINATED SILICONE OIL CONTAINING Gf, AND E e
10 173 g (e 00462 mol) of perfluorohexylbutene,
CJF,CH,CH,CH=CH,, and 5.7 g (i.e. 0.0462 mol) of vinylcyclohexene are
introduced into a four-necked 100 ml reactor provided with a central mechanical
stirrer, a thermometer, a vertical bulb condenser and a septum.
The medium is stirred, rendered inert with nitrogen and heated to a
15  temperature of 100°C. 17 sl (i.e. 50 ppm/weight of Si-H oil) of a divinyltetra-
methyldisiloxane solution of a f)latinum complex containing 11.9% by weight of
platinum with a divinyltetramethyldisiloxane ligand (Karstedt catalyst) are then
introduced through the septum.
40 g (i.e. 0.084 eq of Si-H) of a poly(dimethyl, methylhydrogeno-
20 siloxane) oil are'then introduced over a period of 80 minutes, the characteristics
of said oil being as follows:

*Mn = 3750 g,
* 0.21 eq of Si-H per 100 g of oil,
* average structure:
25
Jorele
{CH, ), SiO«§i-O) «8i-0), , - Si(CH; ),
H H, '
30 " When the introduction has ended, the degree of conversion of the

Si-H groups is 98.6% and increases to 99.9% after 40 minutes. A
devolatilization under vacuum (100°C under 1 mm Hg for 1 h 30 min) is
carried out to remove the excess of both reactants. This gives 59.1 g of an oil
of the structure

35



I's renoved by devol atilization under vacuumat 80[err]C for 2 h. 35
25.23 g (i.e. 0.01 eq of Si-H) of the partially grafted oil, containing

- 39 - 0.037 eq of Si-H per 100 g, and 1.54 g (i.e. 0.011 nol) of
al Iyl succinic anhydride are then introduced into a 50 m

round- bottoned flask provided with a ¥entral nechanical stirrer, a
thernoneter and a vertical bulb condenser. The nmediumi s

stirred, rendered inert with nitrogen and heated to a 05 t enper at ure of
100 C. 10.6 pl (i.e. 50 ppn weight of Si-H oil) of a

di vi nyl t et ranmet hyl di si | oxane sol ution | ati num conpl ex cont ai ni ng

11. 9% by wei ght of platinumwth d| |3n }faet rarret hyl di si | oxane

| i gand ( Kar st edt cat al ys@.; )’:“sﬁ)ﬁsﬁ@ﬁ ?ugh the septum 10
hours after the addition of g conversion of the
Si-Hgroups is 71.5% 10.6 pl of 10 ar st 8 al yst are then added.
After 24 hoges, the degree of conver n of the Si-H groups is 97% a
devol atilization under vacuumis the arritediout to renove the
excess allyl succinic anhydride. This gi 26.51 g of an oil of the
structure [err] MMHESISO:A Bl FUNCTI ONAL
PERFLUCRI - NATED SILICONE O L BRFAI NGNG G[err] AND Eferr] 25

10 g of toluene are introduced into a four-necked 100 m reactor

provided with a é‘(ﬁiﬁxﬁﬁhd@ﬁ‘@d‘bﬁ&bﬁtﬂeﬂ%go@oﬂf@éﬁﬁlﬁk%l sl tical bulb

condenser apd a septum mediumis stirred,” rendered
inert with trogen and heated to a tenperature of 85 C. 2 pl (i.e

Of 5 Bl At 1 HUM COpg e Cant AR B L "l &t L mth &
di vi nSi t et r anet W%}Zﬁwg’éﬁkﬁﬁ%ﬂ!ﬁahmﬁ Et) are
i ntroduced. 7.36 gXi.¢. (OGS modnof perflgorooctyletlty. IMSK::H’QCHL'&H”
bt her ‘hand 5. 16 R385 . 9.3 & 8F 518 f'd pol Rl ek fydrogéibiRahe)®
15 011 aving the following characteristics:
* Mn = 3806 g,
* (.11 eq of Si-H per 100 g of oil,
* average structure:

20 s gﬂ,
(CH,),SiO?i-OL i-0), ¢ -Si(CH, ),
H C!H,

are introduced into a three-necked 50 m! reactor provided with a central
25 mechanical stirrer, a thermometer and a vertical bulb condenser.
The medium is stirred, rendered inert with nitrogen and left to stand
at room temperature. 0.075 g of dicobalt octacarbony! stabilized with hexane
(i.e. 0.25 wt. %/Si-H oil) is then introduced.
The exothermicity of the reaction raises the temperature by 10 C
30 over a short period. 10 hours after the start of the reaction, the degree of
conversion of the Si-H groups has reached 48.5%. .
The medium is then transferred to a separating funnel and washed
with 3 x 30 ml of methanol. The methanol still contained in the silicone phase
is removed by devolatilization under vacuum at 80°C for 2 h.
35 25.23 g (i.e. 0.01 eq of Si-H) of the partially grafted oil, containing



35 groups) of a pol ynet hyl hydr ogenosi | oxane having the foll ow ng

characteristics: - 40 -

* Mh = 3160g, * 1.585 eq of Si-H per 100 g,

average structure: 05 [err] are then introduced simultaneously
through the septumover a period of 1 h. 139- After 2 h 40 minutes, when
the degree of conversion of the Si-H groups is 54% 8.27 g (i.e.
0.0405 nmol) of 1-allyl-3-nethyl-5-t-butyl phenol are |ntroduced over a

period of 30 mnu . Affer.11 h he de re of conyer.si on the Si-H
groups is total @W&qo@flg-ﬁ iPFE. z@b' ag& 4 \&disenP @ thD ?EF’BVW@‘@ﬁder
1 nbar) is canhydrille @githert trodecsdviato 4 /50 ml fluadottomed flask prssdedowith
err “°58°E§X'NB@E¢%WG e S, 2 HarpORb et o %Aw@beﬁalcon SASEE N ATED
err g

SI LI CONE O L CONTAI NI NG’KHe[medxixmANBuE[ed,r tdndered inert with nitrog& agd héatedtaigne
central nedhan Bafubd 11067 g8l i 050 Somimeigth' g o' e
condenser. 30 dxvmylteuamethyl@s:Mnmohmoatofra pintinnmneamplex icontaining 1h.9%
ni trogen and he e n'wgﬂ, qf(a&&d
ppm wei ght of Si~ q:ef%taof plannﬁﬁx I VI naﬁ“g]rarretgﬁg% x%noe)?zllil e SQ utlor:] of
a plati num conpl fhﬁnﬂgtrgd‘m ithrough hquzy atterthadditign o

di vi nyl t et ranet hidtinng, | B aaaéhxéi‘saéxﬁroﬁdﬁe csm ls 71.5%!f qotmen of

:Dgf, ][ Fﬂgfgg CIPS;S Karstedt catalyst are tﬂ? fdeedhaxﬁerzg‘i Zllmgrs degree o? convergxon of

the Si-H groups is 97%; a devolatilization under vacuum is then carried out to
remove the excess allylsuccinic anhydride. This gives 26.51 g of an oil of the
structure :

(‘:Ha CH, oy,

15
(CH, ) SI04Si-0), J i-0), -(1-0)4 ¢ SiCH,),

CSF!‘I

LS L
Ejce  Gf]

20

EXAMPLE V: SYNTHESIS OF A BIFUNCTIONAL PERFLUORI-
NATED SILICONE OIL CONTAINING Gf, . AND E;

25 10 g of toluene are introduced into a four-necked 100 mi reactor
provided with a central mechamcal stutrer a thermometer, a vertical bulb
condenser and a septum.

The medium is stirred, rendered inert with nitrogen and heated to a
temperature of 85°C. 2 ul (i.e. 40 ppm/weight of Si-H oil) of a

30  divinyltetramethyldisiloxane solution of a platinum complex containing 11.9%
by weight of platinum with a divinyitetramethyldisiloxane ligand (Karstedt
catalyst) are introduced.

On the one hand 20 g (i.e. 0.0435 mol) of perfluorooctylpropylene,
C,F,,CH,CH=CH,, and on the other hand 5.18 g (i.e. 0.081 mol of Si-H
35 groups) of a polymethylhydrogenosiloxane having the following characteristics:



- 41 - propyl ene, and on the other hand 9.74 g (i.e. 0.154 nol of

Si -H groups) of a pol ynmet hyl hydr ogenosi | oxane havi ng the foll ow ng
characteristics: * Mh = 3160 g, * 1.585
eq of Si-H per 100 g, 05 * average structure: 10

[err] are then run in simultaneousl y49ver a period of 1 h 30 m nutes.
4 h 40 m nutes after the start of the reaction, the degree of
conversion of the Si-H groups is 32% a further 2 pl of Karstedt
catal yst are then added. 1 h 50 m nutes after this further addition,

with the degree of convefMmn Bl60tgie Si-H groups being 15 48.7% 10.2 g

(i.e. 0.1 nmol) of allylax lu{qg over 25 mnutes. 1 h

after the end of this 2ndYSh?%§3)E(§?F§Ré eé]degree of conversion of the
Si-His 87.7% 4 pfavrageMRicede: catal yst are then added. After 14 h,
wi th the degree of conversion of the Si-H being 96.5% a

devol ati | :Té)%tlon under vacuum (75 C for 1 h under 5 nmHg) is carried
out tore e the toluene. This gives 34. SCI&' of 20 an oil of the

structure [err] 30 EXAI\{EEI% V%) %S OF A TRI FUNCTI ONAL
GRAFTED SI LI CONE O L CONTAI NI & AND E[ err]

12.3 g (i.e. 0.0275 nol) of perfluorooctyl hyI ene, CJerr]F[err]CH=CH err],
and 50 g (i.e. 0.055 eq of Si-H) of a

LT T P s, gl b Rl 1 R 1
10 fter 2 h 40 minutes, when the degree of conversion of the Si-H groups is
54%, 8.27 g (i.e. 0.0405 mol) of 1-allyl-3-methyl-5-t-butylphenol are
introduced over a period-bf 30 minutes. After 11 h, the degree of conversion of
the Si-H groups is total and a devolatilization under vacuum (2 h at 70°C under
1 mbar) is carried out to remove the toluene and excess
15 perfluorooctylpropylene. This gives 31.71 g of an oil of the structure

CH, jﬂ,
. {CH,;),Si xO-(SI i-0), , < 1-0)z = i(CH; ),
20 CeFyy H
L . ] 1
Gf Eg

25 EXAMPLE VI: SYNTHESIS OF A BIFUNCTIONAL PERFLUORI-
NATED SILICONE OIL CONTAINING Gf, ANDE,

30 g of toluene are introduced into a three-necked 100 ml reactor
provided with a central mechanical stirrer, a thermometer and a vertical bulb
condenser. :

30 The medium is stirred, rendered inert with nitrogen and heated to a
temperature of 90°C and 2.1 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)
are then introduced.

35 On the one hand 28.4 g (i.e. 0.0789 mol) of perfluorooctyl-



- 42 - *0.11 eq of Si-H per 100 g of oil,

* average structure: [err] are introduced into a three-necked
100 M reactor provided with a central mechani cal stirrer, a

t hermoneter and a vertical bulb condenser. 10 The nmediumis
stirred, rendered inert with nitrogen and+#ated to 50[err]C. 0.049 ¢
of dicobalt octacarbonyl stabilized with hexane (i.e. 0.1 w.%Si-H

oil) is then introduced. 10 h 30 mnutes after the start of the
reaction, the degree, of conversion of t Si - H, grou has reached 34%_ a
further 0.049 g Bopyieas At orbeheaet&%mr 5 o B S ofcSiall rpups) ok 4
added. 15  Aft epoljmbthylhydrogesosiioxsie leavingeths ifolowing icherafleristiddas r eached
48.5% The medi um ;i{th_erj@ansferred to a separating funnel and
washed with 3 x 50 m of = #anol . The residual oil, partially

enul sified by methanol, ¥ 3.585leqloflSiA€ger 100 g,

1,1, 1-triflgorotrichl orog € mxture is devolatilized at 90[err]C
under ()5;[ nospheric p%gégg%rgaﬁ?&g’ 53.3 g (i.e. 0.017 eq of
Si-H) of the partially grafted oil, containing 0.032 eq of Si-H 100 .
g, 5 pl of a divinyltetranethyldi sil oxane lution of a pl ati num
conpl ex containing 10.0% by wei ght of platfjnumwth a

di vi nyl t et ranet hyl di si | oxane | i gan@H K8ios(se0),c<saChyst) and 6 g (i.e.

0. 0484 nol ) - of vinyl cycl ohexene are khen introduced into a

t hree- neckeg, 50 m round- 25 bottomed flthsk provided with a central
mechani cal irrer, a thernoneter and a ~vertical bulb condenser.

The tenper at ur e avé themeruaeinisimultaneously odert ® paiigdof 1 & 30mijnutdst o h YOhmiiites

m nutes, the de Notely i t L =.H Qwa | | @s_ .
devol atili zati o%ﬁ&? tﬂé undéfﬁl\%a%gﬁt?ﬁ;n(’ltgg dgbfece)r&rz gﬁi eréfé&'%b%lr@ ETQURS, 81

carried out to rifoye further3d ul of Kasstedtpeatalyss are thenyaddedy | lohSOaminutes after
\égnyl cycl ohexenepisTfirthed aiditioftd with ﬁe(ﬁeg?éé of conveRidn 6f theSi-Rl frétps'being
15 48.7%, 10.2 g (i.e. 0.1 mol) of allyloxyethanol are run in over 25 minutes. 1h
after the end of this 2nd introduction, the degree of conversion of the Si-H is
87.7%; 4 ul of Karstedt catalyst are then added. After 14 h, with the degree of
conversion of the Si-H being 96.5%, a devolatilization under vacuum (75 C for -
1 h under 5 mm Hg) is carried out to remove the toluene. This gives 34.3 g of
20  an oil of the structure

B
(CH, ), Si0«(S{0); 4,3 (0D,  (§i-0) 1 -Si(CHy)y
H
25 CsFys

1 | L H_!
Gfy Ei3

30. EXAMPLE VII: SYNTHESIS OF A TRIFUNCTIONAL GRAFTED
' SILICONE OIL CONTAINING Gf,, E;ye AND E,

12.3 g (i.e. 0.0275 mol) of perfluorooctylethylene, C,F,,CH=CH,,
and 50 g (i.e. 0.055 eq of Si-H) of a poly(dimethyl,methylhydrogenosiloxane)
oil having the following characteristics: ‘

35 * Mn = 3806 g,



- 43 - Jerr] cont ai ning 0.0359 eq of epoxy per 100 g of
oil (perchloric acid assay). 10 EXAMPLE VIII: SYNTHESIS OF ANOTHER
TRI FUNCTI ONAL SILICONE OL CONTAINING G[err], Eferr] AND Ef[err]
271.6 g (i e. 0.609 nol) of perfluorooctylephylene, Clerr]Flerr]CH=CHerr],
and 400 g (ie. 1.16 eq of Si-H of a poly(dinethyl, methyl hydrogenosi | oxane)

oil having the follow ng characteristics: 15 * Mh = 6200 g,

* 0.29 eq of Si-H per 100 g of oil, * average structure:
[err] are intrOdutedlliéq@fgq-ﬁ%{--me(gkﬁd)ﬂ}OOO m reactor provided
wth a central mecpani cal stirrer, a thernoneter, a vertical bulb
condenser and a droppi ng 2%°Tage SHRctyre: " The nediumis stirred,
rendered inert with nitrogen and heated to 50 [err]C. 0.7944 g of

di cobal t octacarbonyl stabilized with hexane ¢j.e. 0.2 w. %Si-H
oil) is then introduced. ~ 8.0 1d mnujes after the start of
the reacti o®y the degree of 30 Clah§is ?‘g??' T‘ggﬂhﬁ‘ H groups has reached
30.4% a further 0.3972 g of di cobgl t acar bonyl stabilized with
hexane (i.e. a total of 0.3 w. %Si-Hoil) is then added. After 1 h,
t he degree of conversion of the Si-H has reached 49. 7% The nediumis

then transferr edarkoin&oaﬁcﬁéﬂrﬂité rw;ﬁmeékeanmm@ﬁm&c%t vided withXa kéhtral of
ovol atiiized at MegABkAl rtpraa hesmomers s vesen! Bfbondesser. | ° 0

10 The medium is stirred, rendered inert with nitrogen and heated to
50°C. 0.049 g of dicobalt octacarbonyl stabilized with hexane (i.e. 0.1
wt. %/Si-H oil) is then introduced. 10 h 30 minutes after the start of the
reaction, the degree of conversion of the Si-H groups has reached 34%; a
further 0.049 g of dicobalt octacarbonyl stabilized with hexane is then added.

i5 After 1 h, the degree of conversion of the Si-H has reached 48.5%. The
medium is then transferred to a separating funnel and washed with 3 x 50 ml of
methanol. The residual oil, partially emulsified by methanol, is solubilized in
1,1, 1-trifluorotrichloroethane and the mixture is devolatilized at 90°C under
atmospheric pressure.

20 533g (z’.e.' 0.017 eq of Si-H) of the partially grafted oil, containing
0.032 eq of Si-H/100 g, 5 ol of a divinyltetramethyldisiloxane solution of a
platinum complex containing 10.0% by weight of platinum with a
divinyltetramethyldisiloxane ligand (Karstedt catalyst) and 6 g (i.e. 0.0434 mol)
of vinylcyclohexene are then introduced into a three-necked 50 ml round-

25  bottomed flask provided with a central mechanical stirrer, a thermometer and a
vertical bulb condenser.

The temperature of the medium is raised to 70°C and, after 1 h 30
minutes, the degree of conversion of the Si-H groups is total. A devolatilization
under vacuum (135 C for 2 h under 6 mbar) is then carried out to remove the

30 excess perfluorooctylethylene and vinylcyclohexene. This gives 49.67 g of an
oil of the structure

35



- 44 - 597.1 g (i.e. 0.211 eq of Si-H) of the partially

grafted oil, containing 0.0353 eq of Si-H 100 g, 30 pl of a

di vi nyl t et ranet hyl di si | oxane solution of a platinum conpl ex
containing 9.5% by weight of platinumwth

di vi nyl tetranet hyl di sil oxane |i gand (Karst'égt‘ catalyst) and 30.4 g (i.e

0. 245 05 nol ) of vinylcycl ohexene are then introduced into a four-necked
1000 m round- bottoned flask provided with a central mechani cal
stirrer, a thernoneter and a V, rt|c bul ondenser.

The tenperature of the nediumis ra| HSO[e%ﬁ C and, after 1 h, the
degree of conversion of the $H;bSi0 |&m),. -él%vs -OA-SmH,I),er 30 pl of
Kar st edt 10 catal yst are then adde Af t 8 Ihcd he degree of conversion
of the Si-H groups is total. Alwal atPN zation under vacuum (135 C for
2 h under 6 nbar) is then carri@do 0 renove the excess

perfl uorooqsy! et hyl ene and vi nyl cycl ohexe®é. This gives 591.6 g of an
oil of the structure [ errl. ] L_cgngaining 0.0213 eq of epoxy

per 100 g of oil (perchloric acid aéﬁay) ‘Eqye 2%3 30

containing 0.0359 eq of epoxy per 100 g of oil (perchloric acid assay).

10 EXAMPLE VIII: SYNTHESIS OF ANOTHER TRIFUNCTIONAL
SILICONE OIL CONTAINING Gf,, E,v¢ ANDE,
271.6 g (i.e. 0.609 mol) of perfluorooctylethylene, C,F,,CH=CH,,
and 400 g (i.e. 1.16 eq of Si-H) of a poly(dimethyl, methylhydrogenosiloxane)
oil having the following characteristics:

15 * Mn = 6200 g, .
* 0.29 eq of Si-H per 100 g of oil,
* average structure:
P g
20 (CH,), Si0«Si-0),4 «Si-0), -Si(CH; )y
bty

are introduced into a four-necked 1000 ml reactor provided with a central
mechanical stirrer, a thermometer, a vertical bulb condenser and a dropping
25  funnel.
The medium is stirred, rendered inert with nitrogen and heated to
50°C. 0.7944 g of dicobalt octacarbonyl stabilized with hexane (i.e. 0.2
wt. %/Si-H oil) is then introduced.
8 h 15 minutes after the start of the reaction, the degree of
30 conversion of the Si-H groups has reached 30.4%; a further 0.3972 g of
dicobalt octacarbonyl stabilized with hexane (i.e. a total of 0.3 wt. %/Si-H oil)
is then added. After 1 h, the degree of conversion of the Si-H has reached
49.7%. The medium is then transferred to a separating funnel and washed with
4 x 175 g of methanol. The residual oil, partially emulsified by methanol, is
35  devolatilized at 90°C under 6 mm Hg for 45 minutes.



35 - 45 - EXAMPLE | X

SYNTHESI S OF MONO- AND BI S- PERFLUORO ALKYL MONOMERI C PCS =
PRECURSORS Gf[err] OF Bl FI D GRAFTS G AND E Reaction: 05

(BRD 1776) [err] 2018 g (10.09 nol) of diethyl
allyl mal onate, 2340 g (5.04 nol) of -t44e- al cohol

Cerr]Flerr]CH err]CH err]OH, 3.8 g (0.016 nol) of Ti(CEt)4 and 1000 g of
dry 20 toluene are introduced into a 5 1 reactor under nitrogen. The
tenperature in the reaction mxture is raised to 95[err]C and the

reaction takes place und®¥.bagtlisr 0.211 eq qefl$inF)=060the npartiglhly tgrafted mil,
el im nation of t&!ﬁtﬁﬁxﬁi@b?:ﬁ%g%f §1—Hl o g, 30 plr SP4 i ;ylt@trzfrh%thﬁﬁfsﬂ@xa%eg

0.032 mol) of Ti(Okt d.” Th
{o- procead for BRYLRN OfhE esx@mmﬁé‘éigé”w\?ﬁamcamumwm

to-proceed for 2

deg{ eeI 25 of divinyRétdmeth silbmieeﬁ Ste@lcathlgsth Qhdi 30.4 09 ¥.£.60. z;sof
neutra

dded h |
boar d. Theu(ﬁ ghtmﬂlapgrﬁrm?g&&e%}?eaﬁr%w&?‘?a nrg H’ﬁ‘urgﬁl}ﬁ@' i

mm Hg, 3 h 40 nibottomed flask provided with/Aa m:ahmedhmwl Istitreryra thermometer and aed
out to separate Jepﬁcaiwlb%ﬁaénser. and bi s-perfl uoroal kyl nonomers. 30
The tcmﬁerature of the medium is raised to 80°C and, after 1 h, the
degree of conversion of the Si-H groups is 94.4%. A further 30 ul of Karstedt
10 catalyst are then added. . After 8 h, the degree of conversion of the Si-H groups
is total. A volatilization under vacuum (135°C for 2 h under 6 mbar) is then
carried Out to remove the excess perﬂuorooctylethj'lene and vinylcyclobexene.
This gives 591.6 g of an oil of the structure '

15 ‘ CHs (o G
(CH, ),S:O-(;-O), :-0), 6 -0), y ;O),,-Sx(cu,),
CSFI'I -
i
20 Gf) Enfe E3

containing 0.0213 eq of epoxy per 100 g of oil (perchloric acid assay).

25

30

35



35 -46 -

Conpound Resul ts/ Purity/ Characteristics

>97. 5% 95 C/0.05 mm Hg 05

OClerr]H err] 1) 0 @)

O CHerr])derr]F[err] 760 -3 -

>97% 10 O(CH[err])C[err]F[err] VWhite solid, mp.
38[err]C | R and NVR anal yses

confirmthe struy LE X HESI S
OF POS SUBSTI TUT‘%MP BB esm*f%}%oéﬁAWQﬂ&ﬁ%@fiﬂ D BY
GROUPS Eerr] = ALKYPMUONGMERIE POS = PRECURSORSGf . OFOBIFIDIGRAPTSene
are introduced :Q@}r%ﬁbgoo m reactor under nltrogen and heated to 98
C 2.2 pl of KA talyst (11.5% by weight of Pt) are then
added. 24.6 g ofReadtiom:cone oil containing Si-H units, of the

structure N&SI QA SiMe[err]Oferr](SiMHO [err] Si Me3 (SI-H content: 11.27 nol

of Si- H kg, i.e. 0.277 mol of Si-H), and 230.2 g (0.222 nol) of the
bi sperfluoroal kyl 25 @rpimener described in Exanple no. 1, in the nolten
state (= 70[err]C), are runin si mul taneously over 2 h 15 grRp. The
reaction is left to proceed at 98 C‘ofor/__ 21 h 40 mno Th egree of

conversion of the Si-Hunits is 79. 050. §rgmanon (0. 361 ) of
al I yl succi ni.c anhydride and 2.2 p f KARSTEDT ,cat al yst -
added. The yeaction is left to at 9glLeriavy f
30 conversion of the Si-H un|t3|sowr I . 50P! ete.
m xture is het er ogeneous. On standing at 25 Cit separates out
cleanly into two phases. The product phase is filter ed on @RBUCHNER
funnel and washed with toluene - o

15 W °\ﬂ

CiFyq

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 miol) of Ti(OEt), and 1000 g of dry
20  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
reaction, a further 7.3 g (0.032 mol) of Ti(OEt), are added. The reaction is left
to-proceed for 120 h. Analysis by gas chromatography indicates that the degree
25 of conversion of the perfluorinated alcohol is 100%. 60 g of neutral alumina
(50-200 um) are added and the mixture is filtered on board. The light materiais

are devolatilized under a pump vacuum (5 mm Hg, 3 h 40 min).
A vacuum distillation is then carried out to separate the two mono-

and bis-perfluoroalkyl monomers.
30
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to give a white solid. Water (= 100 m)

to
nononers.

proceed
35

After decantation,

for

solidis then filtered

is added and the reaction is |eft
17 h at 25 C. Toluene is added to renove the free
t he tol uene phase is withdrawn and the

-47 - off and dried under vacuum-e#6-25[err]C under 5 nm Hg. 465 g
of a white solid are recovered. IR and NWVR anal yses confirmthe
structure of this silicone oil. The nelting point is about 65[err]C
and el emental analysis gives a fluorine content of 53.8% 05

Me3Si Q(Si Me20) [efTT (S Iveo&err] SIVEQ [eTf] S |v}e\ﬁ$4rrj. .

O 5 [err] mpound ExANPLE X| :ReSYRMESF S ysEhanas t et St FTUTED BY
MONGO- PERFL I NATED BI FI D GRAFTS AND BY OOPS E[err] =

PRELI NKAGE G 20 O .__Ql2H,)8;Fy; of |dry tol ue re introduced finto a
1000 m reactor pnder ni trogen and the neggolé X pxg ed to 94[¢err] C.
5 pl of KARSJEDTjcataly ag, g% of | Pt) are d &yi xture
consisting of 57B.5 g . 936 ) of the nonoper f | uori nat ed m)nJomar
described in Exa‘rﬂl)e VIIl and 5.6 g of @ silicone oil

cont ai ni ng Sit units, of t he structure 25

Me[err] Si Q(Si Me[ Me[err] (Si-H content: 11 27 nol
of Si-H kg, i.e. 19?@ 'Si-H), is thenyg in over 2 h. {The
reaction is-left]to procee )CQF" 94 € for 28 g;;a%%m n. The degrge of
conversion 8§ 53| % A furthger 5 pl_.of WKARSEEDIR,cal sl ws881cll. 5% of
Pt) are the%éaddbd a &ﬁﬁzo)&are t to pro%eed for a tjotal

of 69 h 30 min. [The degree ofliconversion pf the Si-Hunits 30 is 73 %
96.2 g (0.925 no| R)of allylsuBcinic anhydfide are then introduced.

The reaction is |eft to proceed for 128 h{ The degree of conversion df the
Si-H uni t s=Ts— 965 %—About—106nt—of—water 1 Xture

Lol o ol | A
al © auucu artdad tric 1
is stirred for :

15 IR and NMR analyses confirm the structure of these two monomers.
EXAMPLE X: SYNTHESIS OF POS SUBSTITUTED BY BISPER-
FLUORINATED BIFID GRAFTS Gf, AND BY GROUPS Ege
PRELINKAGE Gf '

217.3 g of dry toluene are introduced into a 1000 ml reactor under
nitrogen and heated to 98°C. 2.2 ul of KARSTEDT catalyst (11.5%, by weight
of Pt) are then added. 24.6 g of a silicone oil containing Si-H units, of the
structure Me,SiO(SiMe,0),,(SiMeHO),,SiMe, (Si-H content: 11.27 mol of Si-
H/kg, i.e. 0.277 mol of Si-H), and 230.2 g (0.222 mol) of the bisperfluoroatkyl
monomer described in Example no. 1, in the molten state (= 70°C), are run in
simultaneously over 2 h 15 min. The reaction is left to proceed at 98°C for
21 h 40 min. The degree of conversion of the Si-H units is 79.3%. 50.6 g
{0.361 mol) of allylsuccinic anhydride and 2.2 ul of KARSTEDT catalyst are
then added. The reaction is left to proceed at 98°C for 50 h. The degree of
conversion of the Si-H units is virtually complete. The reaction mixture is
heterogeneous. On standing at 25°C it separates out cleanly into two phases.
The product phase is filtered on a BUCHNER funnel and washed with toluene
to give a white solid. Water (= 100 ml) is added and the reaction is left to
proceed for 17 h at 25°C. Toluene is added to remove the free monomers.
After decantation, the toluene phase is withdrawn and the solid is then filtered

——

20

25

30.
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15 h at 25 C and left to decant. The organic phase is devolatilized (5 h

at 120[ err] C under 2 nbar) and 133 0 g of a viscous oil are
recovered. IR and NVR 35 anal yses confirmthe structure of this silicone
oil and el enmental analysis gives a

- 48 - fluorine content of 41%  -47-

Me3Si O(Si Me[err]O[err](SiMeO[err](SIiMO[err]Si M3 [err]
EXAMPLE XI1: SYNTHESI S OF POS SUBSTI TUTED BY MONO- PERFLUCRI NATED

Bl FI D GRAFTS G AND BY GROUPS E[err]= 15, PRELI NKAGE &
775 g of dry t ol Oifrad riedoumier yaguua abd) € amder Prmy Hgi #6514 of a whitecsalid

(c?t aljyst dsol uti gre: ﬂe&@ﬂ&igogz 2hd SONIR! analy swcohiﬁﬂ%e&ue&tu%ﬁpﬂﬁd tgihkﬁfer&ﬂ are
i nt roduce nto.a rea ) xture is
heated to 80[er th? Dislping point is ab@‘(’)tl é{ %tr)ﬂ"g? CE‘Sﬂmga‘&quls gﬁ'@ﬁga Q!IIOBFC epntent
units) of a siliocbs®86.l of the structure 20

MeSi Q( Si I\/eqjgerr] (SiMeHO) [err]SiMe[err] is run in over 2 h. The reaction is
left to proceed at 80 C for 24 h, a further two 0.15 g portions of :
the Pt catal yst MesSiOESiMesMgs( DeQ)ss(Si e@gS&epf conversion of the
Si-Hunits is 69.79% 106 g of @llylsugcinic anhydride and 59 pl of a
KARSTEDT cat al yst solution (Pt CORt
C. The reaction is left to proceedOf or 24 h. The degree of conversion
s 96% The.reaction mxture is deWol at/li

The oil obtgined is washed 6 t}j
Devol atilization is reEﬂ&ed/{E

2 El e
Gfy - |

5 CsFi7 (PHO 127)

- EXAMPLE XI: SYNTHESIS OF POS SUBSTITUTED BY MONO-
PERFLUORINATED BIFID GRAFTS Gf AND BY GROUPS Ege =
PRELINKAGE Gf

20 145.2 g of dry toluene are introduced into a 1000 ml reactor under

nitrogen and the medium is heated to 94°C. 5 ul of KARSTEDT catalyst
(11.5% of Pt) are added. A mixture consisting of 578.5 g (0.936 mol) of the
monoperfluorinated monomer described in Example VIII and 105.6 g of a
silicone oil containing Si-H units, of the structure
25  Me,SiO(SiMe,0),/(SiMeHO), SiMe, (Si-H content: 11.27 mol of Si-H/kg, i.e.
1.19 mol of Si-H), is then run in over 2 h. The reaction is left to proceed at
94°C for 28 h 30 min. The degree of conversion is 53%. A further 5 ul of
KARSTEDT catalyst (11.5% of Pt) are then added and the reaction is left to
proceed for a total of 69 h 30 min. The degree of conversion of the Si-H units
30 s 73%. 96.2 g (0.925 mol) of allylsuccinic anhydride are then introduced.
The reaction is left to proceed for 128 h. The degree of conversion of the Si-H
units is 96.5%. About 100 mi of water are added and the mixture is stirred for
15 h at 25°C and left to decant. The organic phase is devolatilized (5 h at
120°C under 2 mbar) and 1330 g of a viscous oil are recovered. IR and NMR
35 analyses confirm the structure of this silicone oil and elemental analysis gives a



35 - 49 -

Me3Si Q(Si Me20)[err] (SIMeO [err] (SiMeO[err] Si Me3 10

[err] EXAMPLE XI11: SYNTHESI S OF POS SUBSTI TUTED BY BI S-

PERFLUCRI NATED BI FI D GRAFTS G[err] AND BY 48ROUPS E[err] = PRELI NKAGE
G 50 g of toluene and 12.5 ng of Pt 'in the formof a
KARSTEDT 15 catalyst are introduced into a 5 1 reactor under nitrogen.
The reaction mxture is heated to 85 C and a m xture consisting of
400 g of dry t ol fluorene @ntendof 41%. (0.864 nol) of the bisperfluoroal kyl
nmononer described in Exanple no. 1 and 625.06 g of a silicone oil

containing Si-Hunits, of tbhe.structyr ] .

MeSi O(Si Me[err] O [err] 3%%36?2%@% iMeQysSiMesor Si-H units), is
run in over 20 3 h. The reaction i left tjo proceed for 4 h at this

t enperature,_The degree of conve the Si-Hunits is 55% 1901
g of a cl eaqsoil are recovered. 95.6 g (0.682 nol) of

al | yl succi ni ¢ anhydride and 0. 1653 E0JHcat al yst sol ution
(11.5% of Pt) are introducedAd ax000 m reactor. The reaction
m xture is heated to R C arid 95 of th Vi ous 25 silicone
oil containing Si-Hunits (3.412 nol Sl -H uni g re run in. The
reaction is left to proceed at this t|nperature for 4 h. The degree of
conversion -- of the Si-Hunits is p6.3% 500BiBeof water are then
added. The Mtaction is Gfy ~ left to gproceed for 7 h under reflux. The

m xture i s cool ed and devol atilized under 3 nm Hg at(PHQ[28)]C for 4
h. 781.6 g.of a viscous oil are recovered. IR 30 and NMR anal yses confirm
the structure of this silicone oil.

EXAMPLE XII: SYNTHESIS OF POS SUBSTITUTED BY MONO-
PERFLUORINATED BIFID GRAFTS Gf AND BY GROUPS E;ge =
15 PRELINKAGE Gf '
775 g of dry toluene and 0.2944 g of PtCL(PhCN), in CH,Cl,
(catalyst solution: 0.0169 g of catalyst in 1.8429 g of CH,CL) are introduced
into a 1000 ml reactor under nitrogen. The mixture is heated to 80°C and a_
solution of 134.9 g (1.5209 eq of Si-H units) of a silicone oil of the structure
20 Me,SiO(SiMe,0),,(SiMeH0),,SiMe, is run in over 2 h. The reaction is left to
proceed at 80°C for 24 h, a further two 0.15 g portions of the Pt catalyst
solution being added. The degree of conversion of the Si-H units is 69.79%.
106 g of allylsuccinic anhydride and 59 ul of a KARSTEDT catalyst solution (Pt
content: 11.5%) are then added at 80°C. The reaction is left to proceed for
25 24 h. The degree of conversion is 96%. The reaction mixture is devolatilized
(120°C, 5 mm Hg). The oil obtained is washed 6 times with 250 ml of water.
Devolatilization is repeated to give 852.5 g of a viscous oil. IR and NMR
analyses confirm the structure of this silicone oil.

30
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Me3Si O(Si 20 [err] (SiMeO [err] (SiMeO[err] Si M3 [err]

EXAMPLE XI'V: SYNTHESI S OF POS SUBSTI TUTED BY BI SPER- FLUORI NATED

Bl FI D GRAFTS GG[err] AND BY GROUPS E2 (hals) = PRELI NKAGE G 15
93.01 g (0.442 nol) of allyloxy-HALS and 0.4%651 g of a KARSTEDT

catal yst solution (11.5%of Pt) are introduced into a 2000 m react or
under nitrogen. The m xture is heated to 95-98[err]C 949.6 g of the
silicone oil containing Si-H units of Exanple 6, functionalized to the

ext ent of 55% by Me3SiD(SiMez0)a(8deD)ex(SMeOlnSMes oal kyl units
descri bed in Exanple 20 no. 1, are then runlin over 2 h. The reaction is
|l eft to proceed for- 2 h at 100 The ree of conversion of the

| efft to cool and 50 m of

CO,H h at
scous liquid are
&ﬁf this silicone oil.

> Elfe

EXAMPLE XIII: SYNTHESIS OF POS SUBSTITUTED BY BIS-
PERFLUORINATED BIFID GRAFTS Gf, AND BY GROUPS Ege =
PRELINKAGE Gf '
* 50 g of toluene and 12.5 mg of Pt in the form of a KARSTEDT
15  catalyst are introduced into a 5 1 reactor under nitrogen. The reaction mixture is
heated to 85 C and a mixture consisting of 400 g of dry toluene, 874.94 g
(0.864 mol) of the bisperfluorcalkyl monomer described in Example no. 1 and
625.06 g of a silicone oil containing Si-H units, of the structure
Me,SiO(SiMe,O)m(SiMeHO),,SiMe, (1.55 mol of Si-H units), is run in over
20 3 h. The reaction is left to proceed for 4 h at this temperature. The degree of
conversion of the Si-H units is 55%. 1901 g of a clear oil are recovered.
95.6 g (0.682 mol) of allylsuccinic anhydride and 0.1653 g of a
KARSTEDT catalyst solution (11.5% of Pt) are introduced into a 2000 ml
reactor. The reaction mixture is heated to 105 C and 950.6 g of the previous
25  silicone oil containing Si-H units (3.412 mol of Si-H units) are run in. The
reaction is left to proceed at this temperature for 4 h. The degree of conversion
of the Si-H units is 96.3%. 500 ml of water are then added. The reaction is
left to proceed for 7 h under reflux. The mixture is cooled and devolatilized
under 3 mm Hg at 110°C for 4 h. 781.6 g of a viscous oil are recovered. IR
30 and NMR analyses confirm the structure of this silicone oil.

Si-Hunits is conplete. The m xturd@is
t ol uene are added. The nediumis d
110-140[ err] C under 2-5 nm Hg. 755.
recovered. PR and NWR PpCyses”’ co

i rm\henstruct
25 30 0’

Gig (BRD 1778)
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Me3Si O(Si 20 [err] (SiMeO [err](SiMeO[err]i Me3 [err] 15
EXAMPLE XV: SYNTHESI S OF POS SUBSTI TUTED BY BI SPER- FLUORI NATED BI FI D
GRAFTS G, AND BY GROUPS E[err] (hals) = _s509. PRELINKAGE G

5 g of dry toluene and 1.2 ng of Pt in the formof a KARSTEDT

catalyst (11.45% of Pt) are introduced into a 250 ml reactor under
nitrogen. 20 The reaction mxture is heated to 95 C and a m xture
consisting of 20.24 g 0. 02 nDI of the nmononer containi ng

bi sper f | uor oal kyl uni tMQ:{S Metﬂhon( iMeO)5(FiMe0)08Med and 69.15 g of a
silicone oil containing Si-Hunits, of the structure
I\/ESSiO(SiI\/E[err]O)[err](Sil\/EHO)[err]Si [err 0.1 nmol of Si-Hunits), is

run in over 1 h. Afurther 23 g off toluerle are added and the reaction
Is left to proceed 25 at this tQnperature f &zlﬁn. The degree of
conver si on the Si-Hunits | 5. 8% 18.99 ¢
(0.0963 ol ) of allyl cEyCeLs an® 20. 7 of a KARSTEDT cat al yst
solution (11.5%of Pt) are introduced #nto a 200 PH reactor under
nitrogen. The mxture is heated to 9080c. 119. 39 g (0.0715 nol
Eipe
—— GfB .
10 CsF1y . (BRD1784)
EXAMPLE XIV: SYNTHESIS OF POS SUBSTITUTED BY BISPER-
FLUORINATED BIFID GRAFTS Gf, AND BY GROUPS E, (hals) =
PRELINKAGE Gf ) _
15 93.01 g (0.442 mol) of allyloxy-HALS and 0.1651 g of a

KARSTEDT catalyst solution (11.5% of Pt) are introduced into a 2000 ml

reactor under nitrogen. The mixture is heated to 95-98°C. 949.6 g of the

silicone oil containing Si-H wunits of Example 6, functionalized to the extent of

| 55% by the monomer containing bisperfluoroalkyl units described in Example

20  no. 1, are then run in over 2 h. The reaction is left to proceed for-2 h at

100°C. The degree of conversion of the Si-H units is complete. The mixture is

left to cool and 50 ml of toluene are added. The medium is devolatilized for

5h at 110-140°C under 2-5 mm Hg. 755.5 g of a very viscous liquid are
recovered. IR and NMR analyses confirm the structure of this silicone oil.

35



30 of Si-H) of the silicone oil containing Si-H units, functionalized to
t he extent of 25. 8% by the nononer containing bisperfluoroal kyl units
described in Exanpl e no. 1, are then run in over 1 h. The reaction is
| eft to proceed for 1 h at 100[ err] C. The degree of conversion of the
Si-His conplete. The mxture is left -5t0 cool. It is devolatilized
for 6 h at 140[err]C under 3 nmHg. 86.1 g of a very 35 viscous liquid
are recovered. IR and NWR anal yses confirmthe structure of

- 52 - this silicone oil.

Me3Si O Si Me20) 220( Si NEO)N&err] (SiMO[err]Si M3

[err] e3SI0(RiIMe, Cieh{SiMa0),5(SiM e 0)2SiMEeAVPLE XVI :

SYNTHESI S OF POS SUBSTI TUTED BY Bl SPER-
G [err] AND BY GROUPS E[err] (hals) =

nits described in

Exanple 1 X and 3.5 pl of a KARSTEDT st soltion (11.5%of Pt) are

i ntroduced Phto a 250 m reactor_un | trogen. reaction mxture is

heat ed 20 to 90[err]®17cm90ne Ll containfng Si-H wunits, of the
structure Me[err]SIQ(SIi MeHO) [err Si(R/E ]Si Me[err] (0.105 nol
of Si-Hunits), are then I ntrod&&ed over In. The reaction is

left to proceed for 46 h at 90[err] C. of conversion of
the Si-H units is 96.4% The nmediumis tilTzed for 2 h at
200[ err] C under 3 nmm HgGf,127.6 g of a vhscous cleark oi | 25 are
recovered. IR and NWVR angl yses confirm t@gFgtructuie of this silicone oil.
Me[err]SiQ(SiveO[err](SiMeO[err]SiMe[err]

E2 (hals) (BRD 1785)-

15 EXAMPLE XV: SYNTHESIS OF POS SUBSTITUTED BY BISPER-
FLUORINATED BIFID GRAFTS Gf, AND BY GROUPS E, (hals) =
PRELINKAGE Gf '

5 g of dry toluene and 1.2 mg of Pt in the form of a KARSTEDT
catalyst (11.45% of Pt) are introduced into a 250 ml reactor under mnitrogen.

20  The reaction mixture is heated to 95 C and a mixture consisting of 20.24 g
(0.02 mol) of the monomer containing bisperfluoroalkyl units described in
Example no. 1 and 69.15 g of a silicone oil containing Si-H units, of the
structure MeSiO(SiMe,0),,,(SiMeHO),.SiMe, (0.1 mol of Si-H urﬁts), is run in
over 1 h. A further 25 g of toluene are added and the reaction is left to proceed

25 at this temperature for 1 h 10 min. The degree of conversion of the Si-H units
is25.8%. _

18.99 g (0.0963 mol) of allyloxy-HALS and 20.76 mg of a
KARSTEDT catalyst solution (11.5% of Pt) are introduced into a 2000 ml
reactor under nitrogen. The mixture is heated to 98°C. 119.39 g (0.0715 mol

30 - of Si-H) of the silicone oil containing Si-H units, functionalized to the extent of

' 25.8% by the monomer containing bisperfluoroalky! units described in Example
no. 1, are then run in over 1 h. The reaction is left to proceed for 1 h at
100°C. The degree of conversion of the Si-H is complete. The mixture is left
to cool. It is devolatilized for 6 h at 140°C under 3 mm Hg. 86.1 g of a very

35  viscous liquid are recovered. IR and NMR analyses confirm the structure of:



30 0 [err]

- 53 - EXAMPLE XVI|: DETERM NATI ON OF THE DEGREE OF
CRYSTALLI NI TY Tabl e 1 bel ow col | ates the degree of
crystallinity neasured by X- rays on sonme nononers and functionalized
silicones. 05 These results siy@w t he organi zation resulting
fromthe particul ar structure of nononer 2 containing
bi sperfl uoroal kyl units described in Exanple I X.
Differential thermal_ analysis perfor rred on the sarre products al so
shows a cryst al | thissilieomepilak. 10 30
Me;SxO(SMe;O)zgo(SlMeO)s(S e0)20SiMe;
05
Flvcs\/\o
10 . N
H
F
G . Cs 17

E2 hals (BRD 1788)

EXAMPLE XVI: SYNTHESIS OF POS SUBSTITUTED BY BISPER-
15  FLUORINATED BIFID GRAFTS Gf, AND BY GROUPS E, (hals) =
PRELINKAGE Gf
120 g of monomer 2 containing bisperfluoroalkyl units described in
Example IX and 3.5 sl of a KARSTEDT catalyst solution (11.5% of Pt) are
introduced into a 250 ml reactor under nitrogen. The reaction mixture is heated
20 to 90°C. A silicone oil containing Si-H units, of the structure
Me,SiO(SiMeHO),,(SiIMeOEt0),,SiMe, (0.105 mol of Si-H units), are then
introduced over 1 h 30 min. The reaction is left to proceed for 46 h at 90°C.
The degree of conversion of the Si-H units is 96.4%. The medium is
devolatilized for 2 h at 200°C under 3 mm Hg. 127.6 g of a viscous clear oil
25 are recovered. IR and NMR analyses confirm the structure of this silicone oil.

Me3SiO'(SiMeO)15(?iMeO)338Me3
OEt

E3
30 0 )

FnCsC'HzCHz/

|
CH,;CH,GFyy

35 GIp ‘ - (PHO 118)



35 -54 - Table 1

Structure Degree of crystallinity/

Crystallization

tenperature 05 [err] 36[err]C
(maxi mum of the -53-

crystallization peak) 10 . (BRD 1776)

Me3Si OQ(Si MeO)[err] (Si MO 37Si Me3 41. 4% (on sanpl e as such

OEt at room tenperature) 44 C (maxi mum of the

crystallizati on BXAMPLE XVII: DETERMINATION erOQFC] THE CHDEGREE | OF

CH err]CH2C err |¢R (PHO 118)

I\/E[err]S|O(S|IVE[err?]rsEd))‘Ter (SXI\/EO)[err (Si Me )[errt]c err] 41. 4%
Iy

sanpl e as such 20 able 1 below collates the degree inity ‘meagyred )
t enper at ur e) rays on some monomers and functionalized silicones.
05 These results show the organization resulting from the particular
structure of monomer 2 containing bisperfluoroalkyl units described in Example
IX.
Differential thermal analysis performed on the same products also
-~ shows a crystallization peak.
10
15
20
25
30

35



[err]

(PHO 128)
EMULSI FI CATI ON

35
AND
Bl FID GRAFTS G AND

1. The oils of the followi ng structures were
used in Exanples |X

Sanmpl e

55 Cerr]Herr]

Degree of crystallinity/
Crystallization
temperature

68.9% (on sample as such
at room temperature)
36°C (maximum of the
crystallization peak)

41.4% (on sample as such
at room temperature)
44°C (maximum of the
crystallization peak)

41.4% (on sample as such
at room temperature)

53% (after remelting and
recrystallization)

59°C (maximum of the
crystallization peak)

- 55 - EXAMPLE XVIII: SYNTHESI S,
APPLI CATI ON OF POS CONTAI NI NG MONOPERFLUCRI NATED
GRAFTS Eferr] XVII.
synt hesi zed by follow ng the 05 oper at i-rfg pr ot ocol
X, XI and Xl above. [err] 15 Table 2
X y R PHO 105 15
Table 1
Structure
05
CiFyy
‘{; :/—’
— (o]
10 1 BRD 1776)
Me;SiO(SiMe0)15(§iM60)31SiM63
OEt '
O
]
P
15 F;7GsCH,CH; =
o 0
|
CH;CH,;GFy5
(PHO 118)
Me3SiO(SiMe20):5(SiMe0)ss(SiMe0);sSiMes
20
. 0]
\ CO.H.
FITCS\/\ o =0 CO;H
_ o
25 2
PHO 127
CsFiy ( )
Me;SiO(SiMe;0);(SiMe O)s2(SiMe 0),¢SiMes
30 ) Lk(\coza
Fl'lcl\/\o =0 CO;H .
. o
: . > (PHO 128)

amorphous product

35




20 PHO 107 55 15 C2H5 PHO 127 15

55 CHerr]CH2C err] Flerr] PHO 128 15 55
Cerr]H5 25 XVII1. 2. Emulsification PHO | 05 The
followi ng ingredients are m xed: PHO- 585: 6 g AD33:

0. 5g 30 GENAPQOL X080: 0.1g et hoxyl ated Cjerr] fatty al cohol

Water is added gradually and the ingredients are m xed by hand. ‘A
further 7 g of Herr]O are then added and the ingredients are enul sified

using a S| IHXAMPREn xXVIIES SYNTHESIS, A . vBMULSIRICATIONdr yAN®r act

_=526L 3% mean p%&irjpﬁligAggg)g ﬁ(ggg%s CONTAINING MONOPERFLUORINATED
fol | owi ng i ngrec&fﬂ)sgmsﬁfd;ﬁND GRAFESEs£00: 2.5 g 05
AD33: XVIH. 1.0Ph@oils of the RBUlbwingdittiihires were syntHesized by followingEhe) 72:

0.5¢g . Water is_added gradyally.an e ingrédients are

m xed by hdRd. A)Pemtlngpr?tefzﬁlﬁwdmg Wf’gf?f} %Iépg’{liého‘ﬁfdded and the

i ngredients are emulsified using a 10 SI LVERSTON mi xer .

A light brown enulsion (dry extract 31 % is_ obtained. XVI11.3. The

fol l owi ng conmercial peMeatiPilHiA¥al 3i0Meel (3i08e)3Blezst ed in

addition to the fluorinated POp according tO [the i hvention: FC 396 from 3M
and AG 850 from ASAHI . dhe characteristics of "We pipducts tested are given
15 in Table 3 bel ow | y R

Mh %X | uori ng OCH2CH2CsF17
HO |

15 Table 2
Sample x y R
PHO 105 15 55 C,H,
20 PHO 107 | 55 15 C H,
PHO 127 15 55 CH,CH,_C4F, ,
PHO 128 15 55 C Hg

25  Xvil.2. Emulsification
PHO 105
The following ingredients are mixed:
PHO 105: 6g
AD33: 05¢g
30 GENAPOL X080: O.1g
ethoxylated C,, fatty aicohol
Water is added gradually and the ingredients are mixed by hand. A
further 7 g of H,O are then added and the ingredients are emulsified using a
SILVERSTON mixer.
35 A white emulsion (dry extract = 46.3%, mean particle size = 7965



(cal cul ated) 20 PHO 100 0
49500 45. 7* PHO 105

42500 41. 7* PHO 107 55
24200 20. 0* PHO 127
CHerr]CHerr]([err]F[err] 65600

15 55 Cerr]Herr]

FC 396 pol y- perfluori -

acrylate nated .chain AG 850
Cerr]Flerr]  pm)isobtained.  13+*

chai n
characteristics
products 35
XVIII.

(0] e Sﬂlt

4. Appli ca!tHoruoo

** determ ned

15

70

15

5461*/ 53. 8**

42500 -

Cerr]Flerr]

esi zed oils and commerci al
llowing ingredients are mixed:

Two series of tests are perforned:
Deposition of 700 ppm of

25g

- applicati n ol vent
fl uorine (‘% gﬁlﬁ??von of a 15 -di&k of 05
sol utions dil ut eButybdigél:i n trichl.2fgtrifl uoroet hane.

PCS used are PH%&QS,Q 107, 127 ad1gg128 FCy396

enpl oyed i n sol

I on

15

41.

pol y-
acryl ate
Tabl e 3: d obal

C2H err]

55
55

25
7*/41. 1**

Cerr]HS
C2H5

PHO 128

perfluori -

nat ed

57 -

pol yam de (PA) mat) from
The fl uori nat ed
850 are al so

and AG
ng for

6 mnutes at 80 C,

fol  owed by heat treat meWater és added graduallyiand ithe ingredierds are mixed by hand. A

and the Wg:&k %fb

- applicatian i rﬁlﬁﬁexei@”gs?]f)ﬂzo are then ad
quorlne(gg)pllc X%Mvin_ un to a
enmul si ons SCri \QN mggs. 105 and PHO 107.

are also tested in emul SAQE@htbrownemulsxon(

C followed by hgaty brpal Iiﬂali]owmg cotamigrcial ettt

addition to the fluorinated POS according to the invention: FC 396 from 3M
and AG 850 from ASAHI. The characteristics of the products tested are given

15

20

25

30

35

%‘k rraﬂ%dp%& t he

FC 396 and AG 850

exu'aafé&"m RlobGifédiut es at 80

tes ; 1410L falecs: are tested in

products

in Table 3 below:
X y R Mn % fluorine
(calculated)
PHO 100 0 70 CoHg 49500 45 7%
PHO 105 15 55 C Hg 42500 41.7%
PHO 107 55 15 C Hg 24200 20.0%*
PHO 127 15 55 CH,CH,CoF,,] 65600 54.1%/53, 8%
PHO 128 15 55 CoHg 42500 41,7%/41 1%%
FC 396 poly- |perfluori- CaF, - 17%%
acrylate| nated chain
AG 850 poly- |perfluori- CaFiy 13%%
acrylate| mnated chain
* calculated
*%* determined

Table 3: Global characteristics of the synthesized oils and commercial




The hydrophobicity and ol eophobicity properties are eval uated by t he
penetration or non-penetration of |iquids of decreasing surface tension (on

three drops of liquid). The PCS is assigned the nunber
corresponding to the liquid of 20 | owest surface tension which does not
penetrate after 30 seconds in the o?Zophobi city test and after 3
m nutes in the hydrophobicity test. 25 30 35

- 58- Tabl e 4 Hydr ophobi city i ndex Conposi tion:
| PA/ H20 . Qs 0/ 100 05

1 XVIIL 4. Apphcgg?lb 0 5

20/ 80 - Tyvo series of tests are performed: 30/ 70

- applicatibn in a solvent
Deposition of 700 ppm of fluorine (impregnation of a 15 g disk of
05 polyamide (PA) mat) from solutions diluted to 1% in trichlorotrifluoroethane.
The fluorinated POS used are PHO 105, 107, 127 and 128. FC 396 and AG
850 are also employed in solution.
Drying for 6 minutes at 80 C, followed by heat treatment for 4
__ mminutes at 140°C. |
10 - application in an emulsion
Deposition of 700 ppm of fluorine (application witha guntoa 15 g
disk of PA mat) from the emulsions described above: PHO 105 and PHO 107.
FC 396 and AG 850 are also tested in emulsion. .
Drying for 6 minutes at 80°C, followed by heat. treatment for 4
15  minutes at 140°C.
The hydrophobicity and oleophobicity properties are evaluated by
the penetration or non-penetration of liquids of decreasing surface tension (on
three drops of liquid). .
The POS is assigned the number corresponding to the liquid of
20 lowest surface tension which does not penetrate after 30 seconds in the
oleophobicity test and after 3 minutes in the hydrophobicity test.

25

30

35



10 4 40/ 60 5
50/ 50 6 60/ 40
70/30 15 8 80/ 20
90/ 10 10 100/ 0 20 Table 5
A eophobi city i ndex Conposi t -G8 - 1
Nuj ol 25 2 Nuj ol (65)/n-hexadecane (35)
3 n- bexadecane 4
n-tetradecane 5 n- dodecane 30
6 Table 4 n- decane 7
n- oct ane 8 n- heptane . 35
The conpositions[are grvem by Voiumg at 20ferTic
-59 - Hydrophobicity index Composition: IPA/H,0
0 0/100
05
1 10/90
2 20/80
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 5
Oleophobicity index Composition
1 Nujol
55 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.



Resul ts Table 6 05 A eophobicity
4

I ndex Hydr ophobi city i ndex FC 396 (enul sion)

4 FC 396 (sol vent) 4 3
AG 850 (emul si on) 5 _59. 3 10 AG 850
(sol vent) 5 2 PHO 105
(emul si on) 5 2 PHO 105
(sol vent) 4 1 PHO 107
(sol vent) 4 1 15 PHO 107
(emul si on) Results 4 1 PHO 127
(sol vent) 6 3 PHO 128
(sol vent) Table 6 4 1 20 XVII1. 5.
Physi cochem cal st udy 5.1. Wetting of the deposits

The uti |ity as a-—dirt Lgppl lent" in terns of hh\lQI cachem cal
properties @an be summed up by the bmathmafcytlhﬁeﬂ PasdtophoEdids iﬂdqw

25 (V\Btt| ng) nrl | s cf_:\hj | | 1 \L by or

5.2. Met hodol ogy| @t B%e (siuldyon) . 4

physi cochem cal ptugy—+s—ear++ea—oti= H-er+4+—bBepostit+on| of
the treat nent poj Wﬂeﬂﬁoisqﬂﬁh@Ml | er fror 0. 25% sol utidns of

pol ymer. FC 396 (Scotchgardy—aretererce—treatment—iwas—30—atso——]
studied. .. AG 850 (emglsfigmi | i ¢s of sarfples are studied omthis basi 5 -
t he sanpl e {gs SucCH“—or T tia—Sanpt e anmd—=a sqnpt e baked—at

140[err] C for 4 pif[.85fhéselvent) sanmpl es 3are then tfaken and %ubj ected }o:
either a "leachifn % TEsST conmsumg m al T owi ng dropy of _water,_to rall 3

froma hei ght of{ FEfek02r (¢®s3eP)yi h (initi @ and wasted, baked® and washef),
PHO 105 (solvent) 4 1
PHO 107 (solwent) ) "4 1
1> PHO 107 {(emulsion) 4 1
PHO 127 (solvent) 6 3
PHO 128 (solvent) 4 1
20

XVIIL 5. Physicochemical study
5.1. Wetting of the deposits
The utility as a “dirt repellent” in terms of physicochemical
properties can be summed up by the behavior of the deposit towards liquids
25 (wetting) and its stability over time in contact with a liquid.
5.2. Methodology of the study
The following simple physiéochemical study is carried out:
1* Deposition of the treatment polymer by plate whirler from
0.25% solutions of polymer. FC 396 (Scotchgard), a reference treatment, was
30 also studied. | |
6 families of samples are studied on this basis - the sample “as
such” or initial 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
35 from a height of 1 meter for 10 min (initial and washed, baked and washed),



-60 - or an "imersion" test in demneralized water for

30 mn (initial and i nmersed, baked and i mersed).

The object of these 2 tests is obviously to find out the permanency

of the treatnent. 05 2* Measurenment of the angle and its
change over tine (0 to 60 seconds) Lggcontact with reference |iquids
(water and CH err]l[err]). The experinents were perforned
on the follow ng products: PHO 105, PHO 107, PHO 127, FC 396 and the
untreated PA66 control. 5.1.2. Results 10 Table 7 shows the

angl es obtai ned after 6@rsmcbiminersion” testSin deminé@lized wates for 30 mim (initial 35
" and immersed, baked and immersed).
The object of these 2 tests is obviously to find out the permanency
of the treatment.
05 2* Measurement of the angle and its change over time (0 to 60
seconds) in contact with reference liquids (water and CH,L).
The experiments were performed on the following products: PHO
105, PHO 107, PHO 127, FC 396 and the untreated PA66 control.
5.1.2. Results
10 Table 7 shows the angles obtained after 60 seconds.

15

25

30

35



-61 - Table 7 Sampl e Contr ol PHO 105 PHO 107
PHO 127 FC 396 Initial 05 Herr]O 50[ err]
90[ err] 50[ err] 115[ err] 100[ err]
CH err]l[err] 30 70[ err] 90[ err] 90[ err]
50[err] Baked Herr]O ~ 61- 5o 90[ err]
90[ err] 112 110[err] or 75 CHerr]l[err] 50
80 90 95[ err] 50 Initial 10 and
washed %—%}ﬁrr O 100 ' 105 or
70[ err] 103161
(1 point) CHerr]l2 70 92 or
45 45" (n
point) 15 SARRE | Comtrol ojq PHO 105 | FERAQ | PHO 1% 4 oFF 8°
100 Initial | 110 1100 or| 80 CHerr|l[err]
85 5 H.0 90[sprr ] 90°60[jerr]sg° 1159 ni t] al 18§
and imersed | cfi.r IH-IZO 30° . 90° P5 g9o° 50°
112[ err] 1020 8r%1  QHERlferr] 3
90 Baked 50[err] Baked and
i mer sed 25 HZ80 50° 90° %90° 12° 110° or 15%
112 CH propt2  70[ eof | 80° 90° 95° o9&
60 or 90[err] Fabt-e—F—Ghange+nt-he—angles—oet—test—auas5—or
treated or it reptlefitial surf gces
and .
washed
H,0 . _ 100° 105° or 70° 103°
(1 point)
CH,I, 70° 92° or 45° 45°
. (1 point)
15 Baked
and
washed
H,0 100° _ 110° 110° or 80°
CH,I, 85° 90° 60°
Initial
and
20 immersed .
H,0 95° 112° 112
CH,I, 80° 90° 50°
Baked
and
immersed .
25 H,0 : 95° 116° 112°
CH,I, 70° 95° 60° or 90°
Table 7: Change in the angles of test liquids on treated or untreated
surfaces
30 The conclusions are as follows:
* PHO 127 has a very high oleophobicity and hydrophobicity and
remains relatively insensitive to baking and leaching.
* In general the fluorinated POS products according to the invention
(PHO 105, 107, 127, 128) have a better leaching resistance than FC 396.
35 * It is not necessary to “overdose” with perfluorinated groups in



30 The concl usions are as foll ows: * PHO

127 has a very high ol eophobicity and hydrophobicity and remai ns
relatively insensitive to baking and | eachi ng. *In
general the fluorinated POS products according to the invention (PHO

105, 107, 127, 128) have a better |eachinggpesistance than FC 396. 35

* It is not necessary to "overdose"” with perfluorinated groups in

- 62 - order to obtain the hydrophobicity and ol eophobicity
properties. PHO 107, in which y = 15, gives results after baking which
are conparabl e terdehto obtaisy the hydréphobicite randi clesphebicite prepertiesat BHO 897, in

S Li cones o1 FunCrien Y 2 3 PS5 essilis ot SABE sottbage tomReabiB pdfe T
ALKYL UNITS, OF fopetionalizedyiliconerbmrdiningqrrfliorinated mproesier groupsx pr ef er abl y

bei ng O. This type of silicone bifunctionalized at the ends
by epoxide units could be useful for rendering surfaces (wood Uﬁ%oer)

or siliconddypcEXAMPEEs XEX: SYNIHESIS cOF\NO| h&BICO BIF
Preparation of: TIONALIZED AT THB ENDSO8Y EPOXIDE cAND[ PERFLUDR®/

.”ﬁ't Z bdﬁggdgi gI o@ﬁﬁ%@%ﬁé?@&w@?ﬁwﬁ?@wﬁ? S of
Co2CO, (2857 ppmitotal weight) are then added. The reaction " is left to

proceed for_48 h at C. GC anal ysis shows that the denﬁgﬁ#f
conversion of the Vi- eis filtered

g
err K[ errd. i SAcd.0seqt Q. O_go_'ye_
on paper 10 and the Q&Wéﬂ%ﬁ%@ﬁ’% reevaporated off (100 C/ 50

mm Hg). The reaction m xture is distilled under a punp vacuum and 289
g of a colorless liquid 30, éboi-l ing point: 93 C6 mmHg) are recover ed.
The purity is >98 gu. -
This type of silicone bifunctionalized at the ends by epoxide units
could be useful for rendering surfaces (wood, paper) or silicone-type matrices
15 hydrophobic and oleophobic.

Preparation of:

Fl 7C8 |
xsm,osm,

20

__WO

-a- 300 g of Vi-C,F,, (0.647 mol), 250 g of HSiMe,0SiMe,SiH (1.866
mol) and 150 g of M, are introduced into a 1 1 round-bottomed flask under
25  nitrogen. 2 g of Co,CO, (2857 ppm/total weight) are then added. The reaction
is left to proceed for 48 h at 25°C. GC analysis shows that the degree of
conversion of the Vi-C,F,, is close to 100%. The mixture is filtered on paper
and the excess M, and M, are evaporated off (100 C/50 mm Hg). The reaction
mixture is distilled under a pump vacuum and 289 g of a colorless liquid
30  (boiling point: 93°C/6 mm Hg) are recovered. The purity is >98% (GC).
NMR and IR analyses confirm the structure of the product. Si-H content: 1.715
eq/kg (theory: 1.673 eq/kg). Yield isolated: 77%. The following is obtained:

F17C3
35 - \—SiMezOSIMez ~H



NMR and IR anal yses confirmthe structure of the product. Si-H content:
1.715 eq/ kg (theory: 1.673 eqg/kg). Yield isolated: 77% The follow ng

i s obtained: [err] -
63 - - b - 23 g of vinylcycl ohexene epoxide (0.185 nol), 200 g
of the previ ous product (GPE 1218) -(63.84 nol) and 50 g of dry

tol uene are introduced into a 100 m round-bottoned flask under
nitrogen. 10 ppm of platinumtotal wei ght are then added in the form
of a Karstedt catalyst. The mxture is _heated 05 at_ 90[err]C for 24 h.
The degree of conVersi onzgfgt nglqﬁcﬁ}hpl‘@ei spoXide; (01851 od), 500 g ofThe

" ecover ed whose By et pn o b Al coe R ot
s So85 e 3y 10 i s ohetome, GaRk et aitrogem, A pgid G plattiontoear’”
di met hyl di si | oxaweight atetthen added infthe forimofa Karstedteutalyst The mirtade isliteated
15 20 05 40°C for 24 h. The degree of conversion of the Si-H units is close to 100%.
The solvent and excess VCMX are evaporated off. 225 g of a yellowish oil are
recovered whose structure is confirmed by NMR and IR analyses. The purity is
>98%. The a-perfluorinated and w-epoxidized dimethyldisiloxane of the

formula given above is obtained.
10
15
20
25

30,

35



30. 35 .. WHAT_LS CLAIMED | S: 1. A

(per) hal ogenat ed - preferabl er)fluorinated - pol yorgano- si | oxane
(PCS) of the foll [ mul a (I) or (I1): 05 - [err] 15
i n which: ﬂmmm ﬂ“ I|or 3; 0 or 1; 20 Z i S between
0 and 200, preferably bet ween 1 and 90; -04- Y[err] I's between 0 and

10, preferably between 0 and 5; y Is between 0 and 50, preferably
bet ween 0 and 25; and eis betmeen 1 and 200, preferably between 1
and 90, t hat : [err] if z =0, then 5 < z
+ y[err] +y+eﬂ&8’0‘[sh§¥'m(i§ 10<z+y[err] +y + e < 100
and [z/(z +y + y[err] + e + 2)1. 100>3 preferably 5; [err] if z

=0, th 5 , 10 t h t |
one of teﬂe n;ngvgl gnt +tg ;1 ﬁi‘%‘? gn?E@Feﬂglya?pe%d"%"?m]ea polyorgang-y, o,
5 <z + y[err] +siloxanee(ROS)OH the fifllowifng gerietal formulay(Deor (ID): v

05
- . A 2 . . 2a;
ER')‘ (Gt)b(E)p s;ol-g-E Gf Sxom];{-__}z’s SIO,,%'EHR s;o%r-
fas %——Em ) (GO — s:olg]
10
freon Y frmor)faoa] o]
z' _e' y; Y ! _
15
(ID
in which:
e a+b+p=3;a=2o0r3;b,p=0orl;
20 z is between 0 and 200, preferably between 1 and 90;
y, is between 0 and 10, preferably between O and 5;
y is between 0 and 50, preferably between 0 and 25; and
e is between 1 and 200, preferably between 1 and 90,
with the provisos that:
25 A:fz;‘Othen5$z+y,+y+e$200preferably1052+y,+y

+e<100and [2/(z + y + y, + e + 2)].100 = 3, preferably 5;
a ifz=0,then5S <y + y, + e < 100, b being other than 0 in at least
one of the monovalent terminal siloxy units M;
a ifex0,thenS <z +y +y+e < 200,preferably 10 <z +y +y
30 +e<100and [z/(z +y +y, + e + 2)).100 > 3, preferably 5; and
a ife=0,thenS <y +y, + z < 100, p being other than 0 in at least
one of the units M;
o 1 =<2 <9, preferably 1 < 2’ < 4.5;
e 0 <y’ <0.5, preferably 0 < y’, < 0.25;
35 ¢ 0<y <§, preferably0 <y’ <0.5;



30 + e <100 and [z/(z + + y[err] + e + 2)].100 > 3, preferably

5; and [err] if e- --_then 5 <y +y[err]+ z < 100, p being other

than 0 in at Ieas of the units M 1 <z <09,

preferably 1 < z m’m#}!”"!” ,l[ﬁ@ < y [err] < 0.5, preferably 0 < y'[err]
< 0.25; 35 <* < y65< 0.5; each

radlcal R[err] R2 on the one hand |s identical to or different fromlike
radical s of the sane exponent and the other radical of different exponent,
and on the other hand is a |inear or branched

Clerr]-derr] - (eyeaeh mdigal R!, Rcone thehloge dpnd 1i§ identical to or different from like
qerr]-(cyclo)al kyhgicald E)fﬂfé sglﬁi% &g&%entﬁﬂd ﬂfeﬁétﬁéi" ra&fca@f ditfédenBEMlonedt] ﬁﬁ@

groups 05 opt 1 onal stitut IS an optl ona

hal ogenated - pr epértaﬁl‘)&he(@éﬂ“; i3 Q,J}pwézréganchpg,ﬁtq,gﬁaplo)alkyl pr er#ﬂ)’i(ﬁaal ent
radi cal of identi @lcyilo)ikyf erg@ﬁpt Wi aryl) dnh@ralky?lorZan Qi Ltﬂéefesﬁaups

and/or the_ tw silo Its hlch It Is present, an havi ng t
fol |l owi ng % Pééﬂi’iﬁ’ %’k’mﬂlfd 10
-(Z [err])[err]e (ﬂfew}al)[@mhalb( Bhlogerated - preferably (per)fiporated=h funéhmial 1, 9

I:egs'?r oﬁej rz:d?cglr | s pr eg‘cg{&rlr‘rieg%r é%gg%%%t]#i'gﬂ{er}eopiﬂii g)l }gtD !

radical s G pref ena@/pydmwgsmsmmh&mwmhemsqmem and having thestpllowing
nmol % el ra laber ng a divalent radical of the formula 20
where m > wrtht eprovrsothat |f m= 2, then at |east sone of the
radi cal s G‘loare radi cal s i n which = 0; err ZZbel ng a nono-,
di- or tri-valent radical of (Ghe for‘FI'KZa)r(Z;) Q [err] 30
one or both of the free val ences of the car bony r#g joined t

s whereh=0orl;g=0o0ri;j=0o0rlandk = 1or2;
a with the proviso that at least one radical Gf is present in said POS (I} or

15 (II), the radicals Gf preferably being present to the extent of at Ieast 60
mol%;
a Z, being a divalent radical of the formula
TCatln )
20 where m = 2, with the proviso that if m = 2, then at least some of the

radicals Gf are radicals in which g = 0;
s Z, being a mono-, di- or tri-valent radical of the formula

Qe

0
25 /g
e
I
)
30

« 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;

35



-Z[err]Rf and, in the case where only one of said free val ences is joined

to -Z[errjRf, the-other then being joined to a hydroxyl; 35
[err] e free val ences of the carbonyls belng
joined to -Z[ err] wmﬁ m’mﬂ"miulm, in the case where only one of these
free valences is joi*fned to , the other then being
joined to a linear or branched C[err] C[err] al koxy; and
R =H aryl or linear or branched Clerr]-Cerr]-Iower al kyI preferably
CHerr]; [erpr] 15 O—I
0
il
. C
05 R <c
l
o

« at least one of the free valences of the carbonyls being joined to -Z,-Rf
10 and, in the case where only one of these free valences is joined to

-ZRf, the other then being joined to a linear or branched C,-C,-
"alkoxy; and
» R* = H, aryl or linear or branched C,-Clower alkyl, preferably CH,;
. ’
15 ' - —
OH
6.

" - |

25 o)
1.
0
30
s}

35 e« h=0inGf;



[err] _— - 67 -

Trerr- o mﬁ mﬁ“ ”ﬁfﬁ ||°f the case where only one of sai d free

val ences is joi ne -Z3Rf, the other then being joined to
a hydroxyl or to a Ilnear or -'67br anched Clerr]-Cerr]-al koxy;
05 10 one or both of the two free val ences other than
t he val ence bei ng joined to. -Z[err] Rf and, in the case

wher e onIy one of these two | ences is joined t
-Z[err]-Rf, the othér 9N¢HT Mh@ﬁtl}%ﬁﬁ@dab@ce&efdhe carbanyl(s) bemgjomedm-zj near

grt Er aPCPﬁd tC[ er r% Cl erf 1mdi|ih0th¥ ca§H w%nére ont [&Er(%f 4 free valences is jofie8 tgr

oth o e two ree n an al en ei ng
joined to -Z[err]- ﬁfl g&‘é ’Gﬁ&)}"oﬁg‘yﬁo"tyhégemt ffinear or

val ences is joined to brﬂcﬂaedpim salkdxg; ot her then being joined to OH or to a
| i near or ta' nched err]-Cerr]-al koxy; 25 Ro = Hor linear or

branched -Cerr]-lower alkyl, nethyl being preferred,
W being a cycl | c or non-cyclic hydrocarbon radical, in particular an

al i phati c and/or al kenyl and/or al kynyl Yﬁ(\romat ic radical, and Wal so

10
« one or both of the two free valences other than the valence wms
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 Jomed to OHorto a
linear or branched C,-C;-alkoxy; or
15 Al

Rb

|
—S'/
l\ .

« one or both of the two free valences other than the valence mwm
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
linear or branched C,-C,-alkoxy;
25 e R* = H or linear or branched C-Cglower alkyl methyl bemg
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
being devoid of an ether link -O-;
30 a Z, is a divalent radical of the formula

&= U-CpHap -
ewheren = 12and U = O, S, NH or NHSO,, preferably O; and

s Rf being a perhalogenated - preferably perfluorinated - radical and
35 particularly preferably a linear or branched perfluoroalkyl radical having



lr):ijingafle\(;?i ?hce)f f,m‘ml"m ,m”la I"] o N[err] Z[err] is a di vallfg er 1] H2n

. Wtere nL> H or NHSJ err], preferably O and
[err] Rf being a perhal ogenat ed - preferably perfluorinated - radical and

35 particularly preferably a |inear 8- branched perfl uoroal kyl
radi cal havi ng - 68 -
one of the follow ng fornul ae: [err]
above; E is a nonoval ent functional radical, other than &G defined
above, of 10 idwanfahe&llmmng&rm\ﬂaa:ype inthe e or e siloxy units D
and/or the two sil oxy in I ch i §n Kegent, and
preferably chosen fromthe groups F&% C\Pg G‘l{a#t!r%l(gastg one of the
followi ng functional groups E[er™G 25['&'“] whereq By dir]= 15
I n which: * Z[err.]. C@d q\-'T he samphéRyq as @ hN® RraboMe r &
where m > and gg co% ﬁondgst d a{'e}‘[ll_err]
where at | t one of the free val ences of a carWPEbf%‘ﬁh'é’gct Gl
alkyl (preferably CH,); and _
== NR"SOy CqF,q-H where g = 1 and R is as defined
above;
o« E is a monovalent functional radical, other than Gf defined above, of
10 identical or different type in the e or e’ siloxy units D and/or the two siloxy

units M in which it is present, and preferably chosen from the groups having
at least one of the following functional groups E, to E,,:

A E =
o=(Z dyos~ Ldgon
15
in which:
* Z is defined in the same way as given above for Gf where m = 2; and
* Z, corresponds to:
.o,
20
O
A
-ty :
~ C ———
(])I
25
where at least one of the free valences of a carbonyl is bonded to an
OH, or else these two free valences are both joined to the same oxygen
atom;
30 . .pe.
_Lo——
~
cO———

35 where the two free valences -of the carbonyls are each bonded to a.



OH, or else these two free.valences are both joined to the sane oxygen
atom 30 [err] 3 re the two free val ences of the

5
b oes S s or e

the free val ence of* ttfe Car Bonyl' being joi+6-to a |inear or branched

Cerr]- Cerr]-alkoxy or else to an OH [err] 20

linear or branched C,-C,-alkoxy;

€.
N
an\y 0.
05
.5e.
ey -N=C=0
or
10
ey —NH,
.£€.
<
15 ) 0
the free valence of the carbonyl being joined to a linear or branched C,-
C,-alkoxy or else to an OH;
.nC.
20
0]
25 o
where at least one of the free valences of a carbonyl is bonded to an
OH or a linear or branched C,-C,-alkoxy, or else these two free
valences are both joined to the same oxygen atom;
30 .ge.

hO

35



25 ‘where at—least one of the free val ences of a carbonyl is
bonded.to an I near or branched Cerr]-(err]-al koxy, or
el se these two f HI’,”"I"I E "T“ | ences are both joined to the same oxygen
atom

-70 - one or both of thé&@two free val ences other than
t he val ence being joined to Zerr]-Rf and, in the case
where only one of these two val ences is joined to

Z[err]-Rf, the other then bein i.ne to
linear or branched C&r rof‘eﬁfé?"?‘} og gYP%&F %nces offer thap the valence | s ;)
Rlerr] = Hor linear &eingrjoinedad ZiRS and, Ghehe taseomlsere ainky bne n’éﬂme twei ng

P:g];ne[ Lg?r count er parts["g{egéeéﬁwaﬁw&’ri RPItﬂgO{hge Sﬁldlgt Jer ed fﬂ)g{/gﬁand

15 o Wbe| ng as ddﬁmmﬁﬂsﬂoﬂm@f E[err] = ami ne;
E[err] = oxy E[ e]& = acyl; E[err] = acyloxy; E[err] = hydroxyl;
E[err] = tr| aI koxysi Tyl ; E[err] = am de; E[err] = ester; E[err] = phenol;

E[err] = aryl- al koxy; E[err] = aryl oxy; E[err] =
et her - hydr oxy. 2. A PGS accordlm"g to claim1 of the follow ng
average formula (1.1): 20 |
[err] 25 i n which: (€] corresponﬂ?S the definition according to
claiml1l where h =g =1 or '
10
e« R* = H or linear or branched C,-Clower alkyl, methyl being
preferred;
* Z. and Z, being identical to or different from their counterparts present in
Gf and described above; and
15 * W being as defined above for Gf; and

a E, = amine; E, = alkoxy; E, = acyl; E; = acyloxy; E, = hydroxyl;
E, = trialkoxysilyl; E, = amide; E, = ester; E,, = phenol; E,, = aryl-
alkoxy; E,, = aryloxy; E,, = ether-hydroxy. '

2. A POS according to clalm 1 of the following average formula (I.1):

20
[(H)‘,(R')dSiO,&ER’G&O%—ER’B&O%;—EI{RZ&O%;:E(R’);‘“Sioy%ma(k')aﬁomj
’ | an

25 in which:

« Gf corresponds to the deﬁmtlon according to c¢laim 1 whereh = g = 1 or

h=1and g = 0;
o E=E E,

« R and R2 are as defined in claim 1, preferably methyl, propyl or butyl;
30 « cl+ dl =3andpreferablycl =2,d1 =1,

e ¢2+ d2 = 3 and preferably c2 = 2, d2 = 1;

e 1<z <90, preferably 1 < z < 50;

o 1 <e < 100, preferably 1 < e < 60;

e 0<y, <10, preferably 0 < y, < 5;
35 « 0 <y<50,preferably 0 <y =< 25.



h =1and g = 0; to Elerr]; Rlerr] and Rl err] are
as defined in clai "HH HEt hyl , propyl or butyl; 30 cl + dl

= 3 and preferably c c2 + d2 = 3 and preferably c2 = 2,

d2 = 1 1<z« 90 preferably 1 < z & 50; 1 < e < 100,
preferably 1 < e < 60; . 0 <y[err] <1 preferably 0 <y[err] <5; 35
. 0 <y <50, preferably 0 <y < 25, A POS
according to claim?2 of the following formula (I1.1.1): [err]

where y, ylerr], 3z, e, GAPOQaEc&HﬁngS ﬁ?ﬁ]'l‘@ﬂthb'f?ﬂévﬁhg'fémﬁﬁazlqnﬂ

Rlerr]and R err], which are identical or different, are or
Cerr]-Cerr]-alkyl. 10 4, A POS accordlngto claim1l of the
following formula (1.1.2): H:[eF:H]; 1€H, CH, CH,in whi cfH,

+ & is as defined in claig l + R[erl‘ ,. Which i'syidenti cal
to or different fromhke&&ﬂtﬁil@?ﬁ&?—(s Oy—safreSi@9gumemt—SiRs R err] as
defined in @8aim1, 20 el sé ¢ r?espon{js to a fu ctional group
(E) as defined in claim1, CH g%ferﬁbly@n epoxyEfunctlonaFHadl cal ;

+ R2, which is identical to or different fromlike radicals o

sanme exponent, is defined in the same way as in claim1; +

al + bl = a2 + ba'ere?y y2 z, €, GfandEareasd%‘ﬁne@%r@ﬁﬁﬁ’ltHerﬁﬂ@%dkw which

8 : % : éoo_"_ Pt eL%rl ent?/cal or m¥femnt Oare H or C,-Cgalkyl. < 50, pfeferably
10 4, A POS accor_dmg to claim 1 of the following formula (1.1.2):
' i Gfsi i0 ! Sio
Eﬂ @ ), Si0 ma’ER 'Gfs'Oza;_E 3 810 5 (R ),x(GDy, | 12
(1.1.2) .
15 .
in which:

+ Gf is as defined in claim 1;
+ R!, which is identical to or differe_nt from like radicals of the
same exponent, is R! as defined in claim 1,
20 or else corresponds to a functional group (E) as defined in claim 1,
preferably an epoxy-functional radical;
+ R2, which is identical to or different from like radicals of the
same exponent, is defined in the same way as in claim I;
+al+bl=a2+b2=3;
25 al,a2 =20r3;b1,b2 =0Oor1;
0 <y < 100, preferably 0 < y < 10;
0 < p < 50, preferably 0 < p < §;
-» the formula in which Rt = CH,, bl = 1and b2 = 0,

' COR"
30 y

Gf: —(CH,);~CH
11

COR

35 ' where R and R" are identical or different and are OH, C,-C



- the formula in V\,h,,LL,R[err] =-CHerr], bl =1 and b2 = 0, [err] 35
where Rlerr] and Rerr cal or different and are OH,
Cerr]-Cerr] \“‘“L m T\‘ koxy or Zerr]Rf according to claim1, at

| east one of the «and R[err% being Zerr]Rf, p =0 and
y =0 or 1, And* the fornula in which/Rrerr] = CHerr], bl = b2 = 0,
[err] 10 y =0and p =1to 10, preferably 1, - being
particularly preferred. 5. A PGS accordlng to any one of

claims 1 to 4 which conprises at | east  one sp ang%aﬂ’g/ or, I“l)
substituted by alkoxg-0r ZRfcageerding &) slaimel) at least one nd
per fl uori nat ed befn%qZ,RN d ()Saﬂhg,cl-_-q;lof gomthe follow ng subgroup of 15
radicals: — and the formula in which R' = CH,, bl = b2 = 0,

COR"
05 .
" Gf: —(CH,);~CH
cor"
10 y = 0and p = 1 to 10, preferably 1,
— being particularly preferred. :
5. A POS according to any one of claims 1 to 4 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

15 radicals:
- (i)
I
- C R
20 9 a/
s CHR ——.(CI-I2 )rl—CR
C Rll"
Il
0O
25
where:
o Re and R? independently are H or linear or branched C,-C;lower
alkyl, preferably CH,;
o R® and R" independently are OH, linear or branched C-Cg
30 alkoxy or Z,-Rf, at least one of the radicals R® and R being
-Z,Rf; and .

o i = 0to 10, preferably 0 to 3 and particularly preferably 1;

35



[err] 25 ———-Where: - o Rlerr] and Rerr]

| ndependently are H ' ranched Cerr]-Cerr]-1ower
al kyl, preferably ﬁ“ﬂ'”@]“ﬂj{lumﬂ[ o Rlerr] and Rlerr]
I ndependently are x hed B s]-Cerr]- 30

alloxy or Z[err]-Rf, at least oné of the radicals R err] and R err] being

-Z[err] Rf; and oi =0to 10, preferably 0 to 3 and
particularly preferably 1; 35 [err]

where Rerr], R[er(’ﬁ) Rlerr], Rerr] and i are as defined above;

[err] [err]

R 15 where Rerr], R[erlr{io, Rlerr] and i are as
defined above, it optionally being / possi bl e
for the hexyl ring to be subs it“ﬁ:ﬁ.ﬂ(’ and m xt ures of
t he above- tioned radicals. (CHJ'S*R 6 A PGS accordi ng

to claim5 I ch conprises at |east one speC| es iu
and/or (I1) substituted by:

per hal ogenated - preferably perfluorinat ed - radi cal
G of formula (i), (ii) or (iii) according to claim5,
the radicals R err] and ®hererRe, Rn,klh,eRfﬂandmhmasrdeﬁnextabm correspondi ng

- (iii)
R] 0
9
et CHR —(C}i,)r—(:(
. Rll

15 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.

o at | east one

10

6. A POS according to claim 5 which comprises at least one spec1es (I)'_
and/or (II) substituted by:
20 O at least one perhalogenated - preferably perﬂuo;inated - radical

Gf of formula (i), (ii) or (iii) according to claim 5,
the radicals R* and R" in the formula in question cortesponding

to Z,Rf and preferably to:
: wam ) — C, F;i—CF,
25 CHaCFa=CFy (420
or
TOTARSCGRTH (2
o and optionally at least one radical Gf (i), (ii) or (iii) in which
30 one of the radicals R or Rt 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,-C,-alkoxy.
7. A POS according to any one of claims 1 to 6 which comprises at
least one species (I) and/or (II) substituted by at least one radical E selected
35 from the subgroup of radicals E (i), (ii) and (iii) corresponding to the



to Z[err]Rf and pr t [err
o] anE:I op]tionally 4@[’[‘“ ela“lcal G (i), (i?) or (iii) in which
t

30 one cof L tas Rl err] or Rlerr] is Zerr]Rf and the
other radical Rerr] or Rlerr] is different
fromZ[err]Rf and advant ageously correspordd to OH

or linear or branched Cerr]-Cerr]-al koxy. 7. A

PCS according to any one of clainms 1 to 6 which conprises at
| east one species (I) and/or (I1) substituted by at |east one radical E

sel ected radicals 6f (i), (ioand H#Ei) utsspestivelyi aceardingl to e_iar(m)S,, thiei onlyand

(i) correspond 10 1

-74 - gl caf.'ﬂc C?éf’ )that R smd R a(‘-l f?e)nuc?leosrpdelgfﬂe\l}temq acc I(lj(ll ﬁ’él to

claimb5, the onl‘? H and hineas @, ‘é"ﬁ&%h alk@®y-Rlerr] and Rerr] are

i dentical or difgerent aﬂmhémg%ﬁiyaneofclmmsolﬁ‘?%itlﬂalmwmplﬁses

branched Cerr] - C[e - al koxy. A PCS according to any one

of claims ™o 7 wi units conprises: 05 . siloxy units [err] 10

where the radicals R[err] of the different units are identical to or

different from one another and are defined in the sane way as

Rerr], RR, & or E above; and tronalll units [err] 9.

A process for the preparation of gﬁl og %d - preferably

(per)fluorinated - PCS according to a laims 1 to 8, which

consi sts essentially in reacting: 20 A) at | east one

pol yal kyl hy’cﬂ ogenosi | oxane - preferably pol ynet hyl hydr ogeno-

si |l oxane - oil B) with at | east one (per) hal ogenated - preferably

]Sgﬂrm ;u?g Fgﬁ re]d) l eftire radicals R® of the dﬁperen% uditd eciﬁrenucal?o ogmﬁagntk@&mt he
one another and are defined in the same way as R!, R?, Gf or E above; and

« optionally units

15 . Q=[sio,,]
9. A process for the preparation of (per)halogenated - preferably
(per)fluorinated - POS according to any one of claims 1 to 8, which consists
essentially in reacting:

20 A) at least one polyalkylhydrogenosiloxane - preferably polymethylhydrogeno-
siloxane - oil
B) with at least one (per)halogenated - preferably (per)fluorinated - olefin
which is a precursor of Gf and has the formula (Gf)):
Z Rf
25 in which:
» Z,, = olefinic precursor of Z, and
. Rfls as defined in claim 1,
C) and/or with at least one (per)halogenated - preferably (per)fluorinated -
olefin of the formula Z,Z, ,
30 in which:
» Z,, = olefinic precursor of Z, and
» Z,, = olefinic precursor of Z,,
D) in the presence of an effective amount of a metal hydrosilylation catalyst
preferably based on platinum,
35 the reaction product A + C optionally being brought into contact with a



Z[err] Rf 25 I n which: Z[err] = olefinic precursor of

Z[err] and Rf* i's as defined in claiml1, C) and/or with at

| east one (per)ha e“r ably (per)fluorinated - ol efin
of the fornula Z| mﬂmcmmﬂﬂ ‘“‘ in Whl ch: * Z[err] =
olefinic precursor Z[errM afd * Z[err] = olefinic precursor of
Zlerr], in the presence of an effective anount of a netal

hydr05| lyl ati on cat al yst preferably based on plati num 35

t he reaction product A + opt i onal bel n ought i nto _contac

reactant of the t ypEeagian r"f e Wf‘e {&hte? Z fn%‘l \gé‘f' fs gﬁtd
Rf is as defhedubdveno ftg iGfe=0ZaR fmd%rizp[,Rfr] Rf and/ or

olzglezﬁ:qu precur ng) 8?5% a‘ﬁlal‘t’y“ rﬁ@‘f"?f&aﬁ act&;\gy agkgfﬁg{ﬁ é‘%@'ﬁg‘% %’sm %ﬁ i on

by the = SiH of theci;ﬁﬁlemfhydeoqﬂyhﬂen(bgtbé EESIH)GfthePQSmt}lepresmqw
accordi ng t?scl ah 9 Vme%ei)t%cessaccqrd*nigtotcﬂ R Ghelesr Elerr] is of the type

Zlerr]Z[err whére Z[err ni c recursor Jof 9&
Z[err] is a precurﬂtﬁrpﬁu@feﬁgﬂso Aheitype iy, WhHeEe 2, is 2n ﬁmﬁwg[sewﬁzare

i dentical to or d Z, is 4l preBuirStit of Q) mahbezr Otmt ngt%r@tmﬁaﬂ fonof
and descri bed abov a&gfted onto

- the radicals
the POS are broughslfr MMCW%PE%"&%&“H
conpound catrying megmditals grafied|ones thed@S hrenbroughtahtoocontaet with at least E,

o ciaimb &0 10 wAr bagE E”Im‘r@{ afing = giom tvine gL ofi SERESHAGRANF 10

Z[err] grafted ontE tshasmprod)lceagmftaez,czzE anhydri des, 15 at

| east some of thg ge anhygw l#grtgcm&rg)by;@ heRipS t0 generate free
l'east so

car boxyl ends, f sai'd_car boxyl ends
esterified: o at least some\of the PreqUEWES a1 of &% M e‘?‘[ Arare agidy;
being a precursor gfin g and Z[err] and Rf bei ng as

e Hur by smeofabe sl ol S SRR g TR e
12. A processcirboxylendsrandar ati on of cyclic or Ilinear hal ogenated -
thien Y (Pol 3?@%%@@%&%@%%%@%%9@?@&“% "l cast. one . .
pol yal kyl hydr ogeno#i eithexrwith reactahtsrofithg type| Z,Bf, 4, heing agweaursor of Z;, and Z,
YT 1 St e - oP R lachaFn S £ cenat ed - preferably
20 * or with at least one reactive compound carrying a group having at least
one functional group E.
12. A process for the preparation of cyclic or linear halogenated -
prefembly'(per)ﬂuorinated - POS according to any one of claims 1 to 8, which
consists essentially in reacting:
25 A) at least one polyalkylhydrogenosiloxane - preferably polymethylhydrogeno-
siloxane - oil
F) with at least one halogenated - preferably (per)fluorinated - olefin which is
a precursor of Gf and has the formula (Gf,):

30 EH— @) T @R ],
in which: ]
o Z, is the olefinic precursor of the radical Z,, as defined above in claim 1,
and ' .

e Z,Z,Rf h,g,jandk are also as defined in claim 1,
35 « with the proviso that if h = 0, then g = 1 and Z, becomes an olefinic



a precursor of & and has the formula (Gf[err]): [err] I n which:
Z[err], is the olefinic precurs\}l“of the radical Z[err], as defined above

At e

h the prowsothat if h=20, theng =1

and Z2 becores an ol efi i © precursor Zerr] ©)
and/or with at | east one oI efinic precursor Eferr] of E, D) in the
presence of an effective amobunt of a metal hydrosilylation catalyst
preferably based on g@gtl m 05 13. A process according to claim
12 wherein the pred¥ serr] of & has at | east one of the

fol | owi ng for nmilG)e:and/or w1tl(at[larst bae olefinic precurfarrE Jof E, o where

:anlre:] a?ESI R[ er ré)el ngﬁéj)ende tl i‘f &‘t&%ﬂlé'cuv%raﬂ'l&ﬂﬁagf Qﬁ%w&g&%ﬁ %a(agsgrr] -
i ndependently are Qeefetablye onplatimomed Clerr]-Jerr]-
al koxy or é[ser r ]1-3Rf an lprocfss accordm&t(ﬁfbéd#ﬂ‘ﬂ‘}@ whereifl: ﬂx@'b?é&is%?'ﬂf Qftaf 3

and particularly prefera
has at least one of the following formulae

@)
10 . C —RY
CH,== CR—(CH,}—CR’
C Rll
o 1l
15 . o
o where R* and R? independently are H or linear or branched C-C,-
lower alkyl, preferably CH,;
20 o R* and R® independently are OH, linear or branched C-Cg
alkoxy or Z,-Rf; and '
o i = 0to 10, preferably O to 3 and particularly preferably 1;
@)
: - . Rl®
25 Y /
arn &
CH2=CR—-(CH,){&R\
T Rll
30 where R?, Rs, R, R" and i are as defined above; and

35



[err] 30 _ where Rlerr], Rerr], Rerr], Rerr] and i are as
defined above; and [err]

bei ng_possi bi ¢ fﬂIIIIIlLIMIJIIIIFII‘IIIJ o be cubstituted. 10 14 A

process according*to‘cla 13 wherein the-pflecursors G, of the
grafts & have one or two perfluorinated groups Rerr], Rerr] (Rerr]

and/or Rerr] Zerr]Rf) and are obtained by reacting

at | east one co(r)q)ound with a nobile hydrogen consisting of the

hydr ogenated ra o) Z[err]Rf, i.e. HZerr]Rf, according to claim1,
preferably an 15 al cohol or a thiol, with starting
materials fornmed by conpounds of forrrula(l[err]) (ii 10 or
(iiif[err]), as defined in cl A1, Iqh at one of the radicals
Rlerr] and R err] |sg |neaF|ch)r b¥arched r]-Clerr]-al koxy,
according tQ a transesterification nechanism 20 ‘11 A process

according to any one of claims 9 to 14 wherein the R olefinic
precursor E[err] of the graft E has at |east one of fornmulae (i[err]),

(iiferr]) and (iii[err]) corresponding respectively to fornmul ae

(iferr]), (iif[err]) and(|||) |ven|n cl aim err the

only difference being th¥herrR rl}“”aﬁﬁ andci ate %‘ré"ﬁ%n{h"(‘fﬁi it % Peing

and correspond olgﬁsgibjé)f(,%@ﬁe,dylﬁﬁ &ogésﬁﬁgﬁﬁgémd Cerr]-Cerr]-al koxy. 25

tonecially 16 TRETOM A ech”ees‘é“a"é‘&?r 20 BaR 15 RS R pRELAI'88of the
grafts Gf have one or two perﬂuonnated groups R®, R" (R* and/or R" = ZRf)
and are obtained by reacting:

-» at least one compound with a mobile hydrogen consisting of the
hydrogenated radical Z,Rf, i.e. H-ZRf, according to claim-1, preferably an
15 alcohol or a thiol, '
- with starting materials formed by compounds of formula (i), (ii)
or (iii)), as defined in claim 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.
20 15. A process according to any one of claims 9 to 14 wherein the
olefinic precursor E, of the graft E has at least one of formulae (i,), (ii,) and
(iii,) corresponding respectively to formulae (i), (i) and (iii)) given in claim
13 for Gf,, the only difference being that R* and R* are identical or different
and correspond only to OH or linear or branched C,-C-alkoxy.

25 16. A reaction intermediate (synthon) capable of being used especially in
the process according to claims 12, 13, 14 or 15 and having at least one of the
following formulae:

30

35



t he process according to clains 12 13 14 or 15 and having at |east one of

t he 10 foIIo ”m' g (iferr])
|[ ﬁglre}oendent ly are*H or mﬁ'” "Lr anched (%[ger r] OC[R[ere: ]r] | Z‘Q,er Rerr]

al kyl, preferably CH[err] and o at | east one of the
r adi cals Rl err] and R[err] corresponds to a linear or 15

branched Cerr]-Cerr]-al koxy, nethoxy, ethoxy and propoxy being
preferred, (il(’)ii[err]) [err]

05 /

C Rll
|
N 0
10
where:
o Re and R? independently are H or linear or branched C,-C-lower
alkyl, preferably CH,; and
o at least one of the radicals R and Rt corresponds to a linéar or
15 branched C-Calkoxy, methoxy, ethoxy and propoxy being
preferred;
(i)
R
/
20 CH,=CR——CH, }; SiR'
N
R
where R?, R+, R0, R and i are as defined above; and
25 (i)
CH, — CR’ RY
—*—e (Y
1
30 . R

where R°, R, R" and i are as defined above, it optionally being
possible for the hexyl ring to be substituted.
17. An aqueous emulsion which contains: :
35 - at least one POS according to any one of claims 1 to 8 or obtained by the



where R err], Rerr]l, Rerr], Rerr] and i are as defined above; and 25
(iiferr])

3
L oo MR 5 R 1, o
17.

substi t ut ed. *An aqueous emAdsi on whi ch contains: 35 - at
| east one PCS according to any one of clains 1 to 8 or obtained by the
process according to any one of clains 9 to 15; - water; and

- at | east one sur . 18. . [ cation of the PCS
according to any’ Oé{@ﬁ%sg%qmémtga%og? OBFlm"@S@P‘PH bt ai ned by the process
according to any owategfand| ains 9 to 15, as: - antifoans -

| ubri cants - atle@Pbh LavES - agents for |lowering surface

tension 10 - . dirt repellents - ol eophobi ¢ and/ or hydrophobi c
agents and 18. . ravxmcéﬁ%loi they POShacoerding ¢ iaoy one of| cdaimsnk te 8pror
films for rgasi stdmngdlgirt'ma‘; 3 ?tgﬂc . 19.

A dirt-repelling conpositi Orfocv\%slsgtr:]cog%%?ﬁs g@glﬁsnl lﬁﬂs‘%@ﬁéggt one PGS
according to any QM| aims 1 .to 8 or obtained by the process
according to any dubricintscl ains 9 to 15, - and/or at |east one

emul si on accordi_ngmg?q}fh%i 17, - said PCS used preferably carrying:
* bifid grafts & ¥ onal i zed by perhal ogenated - perfluorinated - 20
radi cal s as--def i-neagents fort laweritg surface tension * ot her grafts E functionalized

by groups qgher _t hfif rBieffenfe’ NMONO- . per hal ogenat ed -
perfluorinated - groups as defined in claim?7, and . * optionally

bifid grafts & - pbicapdior ihydeophobip @gents aabnat ed -
perfluorinated - masmakhals fSOthe prodictibs ¢f efstohRi drfitnts>for resisting chemical
attack and solvents.
19. A dirt-repelling composition which comprises:
15 - at least one POS according.to any one of claims 1 to 8 or obtained by the

process according to any one of claims 9 to 15,
- and/or at least one emulsion according to claim 17,
- said POS used preferably carrying:
* bifid grafts Gf bifunctionalized by perhalogenated - perfluorinated -
20 radicals as defined in claim 5,
* other grafts E functionalized by groups other than bis- or mono-
perhalogenated - perfluorinated - groups as defined in claim 7, and
* optionaily bifid grafts Gf monofunctionalized by perhalogenated -
perfluorinated - radicals also as defined in claim 5.
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Société Anonyme: RHONE POULENC CHIMIE

POLYFUNCTIONAL PERHALOGENATED POLYORGANOSILOX-
ANES AND PROCESSES FOR THEIR PREPARATION

ABSTRACT OF THE DISCLOSURE:

The present invention relates to chemically stable, polyfunctional,
perfluorinated polyorganosiloxanes (POS) comprising on the one hand
fluorinated lateral grafts resulting from the hydrosilylation of perfluorinated
olefins with SiH units and having alkyl and/or alkyl ester linkages but not ether
linkages, and on the other hand other, non-perfluorinated functional units E
capable of giving them diverse and varied physiéal and chemical properties and
opening up avenues in numerous applications.

Examples of these POS according to the invention are those of the
following formula:

CIH’
(CH,), SiO 2-0),, 1-0),, —(5'1-0 -Si(CH,),

L J L1t ]
Gfy Ejye Ej

According to another of its features, the invention relates to a
process for the preparation of these polyfunctional perfluorinated POS.
Applications: antifoamé, agents for lowering surface tension, dirt repellents,
antiadhesives, lubricants, oleophobic and/or hydrophobic agents, coatings efc.



