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COMPCSI TI ONS CONTAI NI NG C4- SWALLOW TAI L SI LANES Fi el d
of the Invention The present invention relates to

woonslo73haior ochem cal sil anes contai ning two PCT/US2005/045326

perfluoro-1lower al kyl groups or "tails" in close
proximty to one another, called "swallow tail™"

sil anes. The novel silanes are useful as easy to clean
t r eat GOMPOSITI ONTAEKN] |SILANES
ceramcs, ceramc tiles, glass, glass surfaces, and
the like. The novel silanes are nore effective in
creating high oil and pRiEsf thePavdntioh surfaces
conpared to single group or single tail silanes of the
same | ower nol ecular tail size. Background of the

| nveny) ?&F@t Weﬁg&f{&acc@é o%%@?l%?&h%ﬁﬁcal“’? Ane§<9<gn\%’ f’ﬁ‘mg two
conmere 5 Loat render vari ¢

paiﬂhloroall@d/eii\@lkyr grogpsdrl "edils" &ﬂdoiecprﬁxlﬁmyde oﬁé hsdther, called "swallow
desirabl e properties thereto such a soi | repellenc
tadlndilanss| Thepeved silanes arsrusefve At ey 1 ErFarbieatmarss o salﬁ@e@us

sitthidg) f@tt e)!amgzzﬁ cgrggfgtg g&aﬂ; s Ige sk, Nast k@4e! K lihe like. The

group have at’ing substrates 1n
nGBl 2il4Es akgiore Wffesti’id cicating bighmil70@ Ve, remﬂﬂ:n’emfalcar compared

in S 3,492394: 23.23 d US 6.

1o, 3408TF BEIYP oF i) eo%ﬁ 8ﬁ4‘1‘?§|"f§‘|‘3 ﬁg‘%”?’f'& ‘%‘?%?%ﬁaééa‘ﬁ EE%? ng at

| east 4 carbon atons in the quoroaIkyI group have

been described for treating hard surfaces, such as

gl ass or ceranics i Backzroundof figzinvestian 225, 187, and

EP 1, 225,188. Despite the many known fl uorochem ca
conpositions to provide repellency properties to a
subsFhatehemlval nsutintds e svdllkroty ahdieairmecially ﬁhd’dﬂo coat or render

further conp03|t|ons that may, have jnproved injti
VarEays ISP Rsales ot lo pst WAEE reRRlamd |an<i mrowév stherfesirable prOPemes thereto

s@rﬁgblke\t?élledcz%gﬁl shilge1sRpel | ency properties |ast

onger rading conditions. Accordingly, it
is dEhlorcu:bbmlcabsthommdb slancdtaving ad:tﬂzrpwlscarbcnmtcmp abthe

MR LaPuE Baih thgf dhen e Bt eealils Ssrges it sTh7! (s
5,274,159; US 5,702,509; and earlier in US 3,492394; US 3,423,234, and US 3,442,664,

In addition, fluorochemical oligomeric silanes having at least 4 carbon atoms in the

fluoroalkyl group have been described for treating hard surfaces, such as glass or ceramics
in EP 1,369,453; EP 1,225,187, and EP 1,225,188.

Despite the many known fluorochemical compositions to provide repellency
properties to a substrate, there continues to be a desire to find further compositions that
may have improved initial repellency properties and/or that have improved durability, i.e.,
the repellency properties last longer even under abrading conditions.

Accordingly, it is desirable to provide a coating composition capable of providing
a highly durable water, oil and/or stain repellent coating on a substrate. In particular, it is
desirable to provide a durable coating wherein the initial, repellent properties are
substantially maintained, even under abrading conditions. Further, the coating
compositions preferably can be applied and used in an environmental friendly way and can

be produced in a reliable, convenient and cost effective way. Additionally, the coatings
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desirable to provide a durable coating wherein the

initial, repellent properties are substantially
wodoabzd7ned, even under abradi ng conditions. FRET/82005/045326

the coating conpositions preferably can be applied and

used in an environnental friendly way and can be

produced in a reliable, convenient and cost effective

desisgbly Aavit 2 Eenskdurgbilityragainsb@xpagiye & UValkgh), ivathe rapclisaey
prrgééprgP Jld ht sﬁgs%rﬂﬁiﬁlye El%ﬁé"{r}llgc% t&p rb 'ICQUV li %/ht eFulttltbemore itis

ency ‘proper substantra
ddgfratsle m(@lﬂsmr@tlt:ﬂlylbl’edrlcghﬁngsIﬁupm’neulanwhen irdnspsrent substrates such
desirable to obtain optically clear coatings in
asassjarq o tiated Withyihe ;Sﬁ'inéﬂstméﬁbst rates such as gl ass
are to be treated with the conpositions. Summary of
the I nvention In one aspect the present invention
prOV|des a fluoroch ont ai ni ng one

@‘roﬁ(’fﬁfé ﬁg ?%f-@? vfe ] r%v;dg 3 RFOI‘(OI Slerr\}\ﬁ%lrc&m osition

cdrﬁalmagbne nompenddianed of thepfemulal; where p is 2 to 5; R
it oger s or eat BieChmifOES LIz @ BN EH SO SR a:
g%ﬁ%ﬁvgrﬁz(M§eachﬁn%2ﬂdﬁnﬂy O Fz(p%m{’v‘ﬁfn"é_g 1%2'&3 58 | ?
as defi neRIISaivaéJCzaﬁdHlemaQaR/hgroumhen Zis H a group
Yo 20, and Arart MR i Bes. T & second

aspect, thes RREARHUS thdfoemtlad(Cy HQJ, ))d—QSSQYb, in whichm’ is 0 to 4, X
fluorochem cal conposition as above described wt

organi ¢ s6IQsSrar NI apg QignSl NH(GH 95 -h r (GH )t %@doﬁ{%‘%ndeﬁned
and/ or di SRGLSHIHIG Riok, 5%15 H J%fbﬁﬁoﬁﬁl@?gﬁn&% -(ERB)y-Si(Y)s;

present invention provides the abo desc
f 1 uor ochemtiical incagepaii to 20n amd ¥ ipAdydrolyseble goauppounds
of t nea ge%cr)n alis%e(lztl the %e@égtqg\\lgnrtibg ilgcllllxc?es a fluorochemical composition as
above described with an organic solvent in an amount sufficient to dissolve and/or
disperse the silane(s).
A third aspect of the present invention provides the above described
fluorochemical composition and one or more compounds of the formula II:
M®R")g(V)r-q an
wherein M is selected from Si, Ti, Zi, Al, V, Sn, and Zn;
R" is a non-hydrolyzable group;
Y is a hydrolysable group such as OR, OCOCHj; or CI;
qis 0, 1or2,and
ris4, 3 or 2.
A fourth aspect of the present invention provides the combination of one or more
silanes of formula [ and one or more compounds of formula II with an organic solvent in
an amount sufficient to dissolve and/or disperse both components.

The present invention also includes methods of treating silaceous substrates by

applying to at least a portion of the surface of the substrate a fluorochemical composition
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wherein Mis selected fromSi, Ti, zi, A, V, Sn, and
Zn; R' is a non-hydrolyzable group; Yis a
whyasotiyrsabl e group such as OR, OCOCH3 or C; PCT/BSDN5/045326
or 2, and r is 4, 3 or 2. Afourth aspect of the
present invention provides the conbination of one or
nore silanes of fornula |I and one or nore conpounds of
cdnteinig @an¢ br mivtehsilanesosffamida § ethd; @ptionatlyame amowont compounds of
suﬁ%iﬁient to .di ssol ve and/ or disperse both
fogshidhiransoreae spYetent i nvention al so i ncl udes
et hpriScdMipdsitRAt bNMthe PrdsertaRVNtiSH AR éffitieht 404 FRBIYd 610and water
to at |east a portion of the surface of the substrate
repeldntsofoo sitieerius alirfacssprush a$ smdantcaraniag cetamiotileagndglass. They
silanes of forpula | and { | ne_ o e ..
duidB Stneat o Sl PR 1o, Bl PG indie YUEp g G anes and
corapERANE pérfditante fohRrMices @8tsilamese Mhi @BmPOEtiGd dre beb3tantially free
and effective oil and water repellents for siliceous
offilicreghsmical gempends shat ehminateslaydydiom divgarganismeand-atg
. ] ' Il QL Ll :ber :
AR gt LE RN B TURS B in A LR 0y D PLIBIRNNE A bascd on
buiblimablatitsscopaiding atorger paflpeddadtedogroucBaid). | anes. The

conpositions are substantially free of fl hem -
conp%f{?ﬂﬂgrqvw{ygmomwfiw%aﬁa& meafegials ﬁ%fa?fgﬁ%ﬁagrmta moiefies.
TRAE s&tSdEnIBhRNSy Gé’élﬁdléjl%r}ﬁﬂhﬁ)‘i‘é@c"tﬁ%ﬁﬁrﬁh%?{ompounds. It has been

sustainable vis a vis matéerials which are based on _
repoitédithagcetacpesilewnoctyhtantpining comeeunsis mayiend tedtiedccumulate in

AR i LB L B Bl B om

flgsrotRediadl tcd mpblhd¥n Rk ¥xa8gE,38€ LS Patent No. 5,688,884 (Baker et al.).
perfl uorooctyl -contai ni ng conpounds. It has been Lo
As apesuitetrereriag desire Ig7 Hupraner cQréHRBIHE CoMPeHHens whigly are effective in

oA TR EUI Akl Moy o o
bedyn@reluding ghanetidencysofithe tomposittdreamdd &l degradpibempre dudtgr
exanple, see U S. Patent No. 5,688 884 (Baker.et al.)..

As a trx%@;neftsdﬁwe#@ fusrarhgisl glaf%x_alsfqgfam PHGRENE BIYERT o ﬁv&wh
cGRIR PeiflobRMI ARIAT Gh&f E:§85dd48 bidlogic, thermal, oxidative, hydrolytic,
and photolytic conditions found in the environment, will break down to various
degradation products. For example, compositions comprising perfluorobutylsulfonamido
moieties are expected to degrade, at least to some extent, ultimately to
perfluorobutylsulfonate salts. It has been surprisingly found that perfluorobutylsulfonate,

tested in the form of its potassium salt, eliminates from the body much more effectively

than perfluorohexylsulfonate and even more effectively than perfluorooctylsulfonate.

Detailed Description of the Invention

The fluorochemical composition contains one or more silanes of the formula I
R¢SO,-N(R)(CH3,)CHZ(CHam)N(R)SORs (1)
wherein Ry is each independently CpFop+1, where p is 2 to 5;
R is a C; to C,4 alkyl or an aryl group;

m and n are both integers greater than 0;
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provi ding desired surfactant properties, and which
elimnate nore effectively fromthe body (including

wo bweoestdency of the conposition and its degr apet/Usmwos/045326
products). It is expected that the fluorochen ca
materials of the present invention, which contain
perfluorobutyl noieties, when exposed to bi ol og

t her mal , Z))(Si mgpunef thieyfeimallgit(Co Hzam Qg ja iich ' is 010 4, X is

condi ti ons t
to vario Ssé)egra%% Qon%@m 'Foorr g(a%,bi’nﬁ%ls%gwgﬁned

conposi t i #Hdse;CAAR SR 10g, vmmfz i$CH .ahtoyp siihé dovardlaCH,),-SI(Y);;
m)letles are expected to degragde, ‘is [M st to sone

extent, Ul 5 #eiISEFT elol 19e30 ARLY dbabyfolisrlR Si¥Psal t 5.

It has been surprisingly found that

perfl uorobutyl sul fonate, tested in the formof its
potassiumsalt, elimnates fromthe body rmuch nore

effective rfl uqQrohex fognate and even

of f oLkS %ﬁéorpgl%ﬁbﬁ nartigh SBupy (SHPF ST, e ST g Sferent.
TEEF&TLORRY! Rhy EAS dofMaaD2I5QArbbAGtdrhg! %ﬁ@ﬁr@%lﬁ% kach has 4 carbon
conposi tion contains one or nore silanes of t

bl a | RESC2- N(RXCnH2n) GHZ( Q2 MR ) SR (1)
\ghte Llengt?xe %qvlse Sélg%%l}%f fo%? g Ey?xg teh%gc%:g{a: rﬁg sgnrl glgj\’gl‘? ne(‘eé Crl?'om l1t06

ardl i€adat itdgBit RGArISto®. eat er than O Z |s a group of the
fornul a: i (Y) to 4, X

i
i s ) Thestegn "Nllﬂy]arﬁcf?e@“% as l@(V@)a\H (cahzjl atomsﬁnd lp@ll@v fos gxample,
mRtHisora& efined above; and R is Ror, when Zis H a
up o? the formula -(CH2V-SI(Y) 3; . n' is an

i nt e@‘bas tearh "aryl'omedhs aamdori{aticsgraumwhcals yhehll evhiehais pnsubkituted or

or.oal kyl sul f onam do s (RF S be the

Sigied ¥t S or B e P OB ok Al s Argbors B
al%m?y 581 RUNcAbH EomB Wald) Ve@ 88, Mhl@ﬂ)c Brdhas iddot AyMORy, amino,
atoms. In the above silanes of formula I, one

nignozod itheeliite. Hado mldaslka}r\submteqéii aferpsefered.o 6 and n as an
nt “Hhe a{;ove s]1anes one embodiment has R defined as independently -CHj or -
CH,CHs.

In the above silanes of formula I, n' may also vary from 1-10 and in one
embodiment may be 3.

A hydrolysable group, Y, in the silanes of formula I may be the same as defined

“for Y in the compounds of formula II below.

Representative fluorochemical compounds of the invention include, but are not
limited to, [C4FsSO,N(CH)3;CH;],CHOCH,CH,CH,Si(OCH3s);,
[C4F9SO,N(CH);CH,],CHOCONHCH,CH,CH,Si(OCH3)3, and
C4F9SO,;N(CH);CH,CH2CH,;N(SO,C4F9)CH,CH,CH,S1(OCH3)s.

The fluorochemical compounds of the invention may be prepared by known
methods. For example, [C4F9SO,N(CH);CH,]);CHOH may be made by reacting two
moles of C4FeSO,NH(CH); with either 1,3-dichloro-2-propanol or epichlorohydrin in the
presence of base. [C4FoSO,N(CH);CH;,,CHOCH,CH,CH,Si(OCH3); can be made from '
[C4FsSO,N(CH);CH,],CHOH by alkylation with CICH,CH,CH,Si(OCH3); or by
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The term "al kyl"is defined as having 1-4 carbon atons
and i ncludes, for exanple, nmethyl or ethyl. The term
wO aooglo’37means an aromati ¢ group such as phenyl pehiusivos/e45326
unsubstituted or may be substituted by one or up to
five substituents such as al kyl, as above defi ned,
al koxy of 1 to 4 carbon atons, halo, e.g. fluoro,
alkylhtisrowith abytehldridpfolloyed by hydmsilaton witht H§iGnand iethanolysis.

ReAboABE Yol SO RCED (et b T RO GRS Views

d4pmm@ﬁ5‘3tdlyz 2@WCQNHC}@'@'Q@{2$I (DGH]; above sil anes

al so vary froml 10 and in one
enboﬂhmmpqsm@nmﬁ th;: prwmywmtwabaklngmg ene §t mpye Qrggnic

f f th
LR A BB P A 89
dibdogh® t@ﬁ?él?@ﬂ rﬁt@ﬂe ds@lt@lm@ﬂ metenudd 1 i optiotatly iaamixture bfihe silines with
are not limted to

orfecrrusEenEry Bt famutdlidspibpideloes) 3,

SR A S A SR MR vl

asThethfnalcatlemio isopad paaoclyRetonebssuoh ag dvetanewe nteitlor ethyy kdgene; esters

‘Eggg@%gw%%k%%‘ e, Fﬁésm@'&%%&&er Rpdipgepyleneglycol
m@&ﬁ&hﬁe%}: NH(CH) 3 with either

-dlchloro 2- propanol or epichlorohydrin in the
pr eshﬁbe floprophemaical composition of the present invention, one or more silanes of

PO CaR oSN 9 SRS B SRRy BT oy "

d CH2CH2CH2SI (ﬂ(kl?)] R byal kKylation with allyl(II
chloride, foll owe €{ r03|lat|on with HS d 3 and

net hanol y\yh@“em@éa%sql%ﬁﬁe i Disdp i Yo ade wi t h
et L

[ CAF9SO2 “rocHesi (ooH3) 3. The
conposi t i ¥iis ohydrblysghlegemp; i nventi on may i ncl ude one

or hore or%aonl or 2, and
ris4, 3 or2.

In the combination of silanes of formula I and compounds of formula II, the
combination may be a mixture or a condensation product obtainable after a substantially
complete condensation reaction of said one or more fluorochemical silanes and said one or
more non-fluorinated compounds of formula II. By the term "substantially complete
condensation reaction" is meant that the reaction is either complete or at least 80% of the
hydrolysable groups in the mixture have disappeared, preferably at least 90%. Completion
of the reaction can be monitored through the use of infrared spectroscopy and C*-NMR.

In a further aspect, the present invention provides a composition comprising a
condensation product obtainable after a partial condensation reaction of said one or more
fluorochemical oligomers and said one or more non-fluorinated compounds. By "partial
condensation" and "partial condensate" in connection with the present invention is meant
that some of the hydrolysable groups in the mixture have reacted while leaving a

substantial amount of hydrolysable groups available for a condensation reaction.
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sol vents. The organic solvent or blend of organic

sol vents used nust be capabl e of dissolving one or
wonee/0s3Thanes of formula | and, optionally a nPEL/USBOD045326

the silanes with one or nore conpounds of formula II

descri bed bel ow. Suitable organic solvents, or

m xtures of solvents include aliphatic al cohols, such
Tyaécaliy Hpartihl, coatl¢rasatsimeans that @qdam RO%ok prefaratdy stilshst38%, more

thyl. et hyl Kk t
praBERBIE S5 TR Sl S BieSt P40 SR
Coggg}%gltl(g{regétmnopyl enegl ycol nononethylether (DPM. In
| uorochem cal conposition of the present

| nveThq temm "lmdeolmabirogreu@'i ingaBaRecHpN Mathihe areﬁemweﬂéon refers to a

mbi n f
gr@? }&?ﬂt}%r qls 1r?c;?ly vé%g?gei% ﬁf ﬁﬁ@g&g@g&r{% 1&.; ﬁ% @%J)rlsgnder
apﬁtoprlate, cofllitios oSRhich ilcapable Bf hycﬁolgrzmgnnﬁyldmpqummtﬂ @nditions,

group; Y is a hy drolﬁsable rou 2, and
therepys yielding o rorppound, WHER Ao AL élﬁdfagmélg |Ca?ﬂ$§sf8\°n reactions.

A%BM@CJ) WSQRHQMZ:%C Of bdsR 5[1-He9u§ (!o'n ftoRs, ’ﬁgheﬁgﬁh%

ure or a condensatlon pro uct taln
preéeheer ofanethes tamiensdtioy catalypst, stah as&ﬂmmmuhdn reaction

S nmore fl uorqchem cal n id
one Dy i otk Y 20 8 B sa syl BREe s Boefaily capable
of By dbdMih e iiber §ﬁﬁ'§{)ﬁi{i§ béditlorsOfR leRArBple @RE&IR AL SMbasic aqueous
reaction® is nmeant that the reaction is either

copditionstseclvthabthe Iflwaechgoizpbeligomer kgripastigipats|ie cefrdsugasionn

t i %1 h di d . Q
rebelipt et ecrreni 1 o0 BRRRAE RFlen BB FidlRbls Seid PRy biblc of
urldefzoitiecontiensafibrbreactichgesich as sitinyl giadpsL13- NVR. I n a

further aspect t he {%resent invention provides a

conpesAmRleTy fwanlysableprouns dneludeshalogsas sycdicschlorine, bromine,
102%% %‘r gﬁgﬂnger, Q%?g gf"‘ou'B@[(‘[)Ra(lwh%&:nx‘ij Rnr%ﬁe's&ﬁs h Wér'a%l gioup,

preferably containing 1 to 6, more preferably 1 to 4 carbon atoms and which may
optionally be substituted by one or more halogen atoms), acyloxy groups -O(CO)-R"
(wherein R" represents a lower alkyl group, preferably containing 1 to 6, more preferably
1 to 4 carbon atoms and which may optionally be substituted by one or more halogen
atoms), aryloxy groups -OR" (wherein R' represents an aryl moiety, preferably
containing 6 to 12, more preferably containing 6 to 10 carbon atoms, which may be
optionally substituted by one or more substituents independently selected from halogens,
and C, to C4 alkyl groups which may optionally be substituted by one or more halogen
atoms). In the above formulae R', R", and R" may include linear, branched and/or cyclic
structures. Specific examples of hydrolysable groups include methoxy, ethoxy and
propoxy group, chlorine.

The non-hydrolyzable groups R" may be the same or different and are generally
not capable of hydrolyzing under conditions for condensation reactions, e.g., acidic or
basic aqueous conditions where hydrolysable groups are hydrolyzed. The non-

hydrolyzable groups R" may be independently a hydrocarbon group, for example an alkyl
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fluorochem cal oligoners and said one or nore

non-fl uori nated conpounds. By "partial condensation”
wa@pahe/opzmg i al condensate" in connection w th ther/us2005/045326

present invention is neant that some of the

hydr ol ysabl e groups in the m xture have reacted while

| eaving a substantial anmount of hydrol ysabl e groups
graws iplrcﬁhiablyffmm a-conberaems endeferdtabove by Bi arainlagyl ggoup also as

arélal ensate neans that at |east 20% preferably
de @§§Ff more preferably at |east 50% of the

hy dredpysaiiafvOEauMRtestdfRompblihds@f %x‘tﬁﬂl’zﬁ ﬁl)flﬁéluﬁéifetrﬁﬁléthoxymlane
condensation reaction. The term "hydrol ysabl e grou

tetraethaxysidanei (FEON) trhethyltrigthaxysitanci(N/ $)oﬁlmeéh>éd1§th0esy%1ane .

er, i l.ngstly capable of undergoing
(ngdﬁdgﬁ\ﬁghlgﬁxyrlégg?te n%glﬁn (éér appropriate conditions or
whi Cthéd @nttaRadh@r edndeyshtiohyprodugt ofvilanesaqifompula &ted compounds

conditions, thereby yielding a compound, which is
ofcfgmgp & r@@y el BTH@in r@@gw@f@gﬁ gssls lfl%@{qu gzan amount sufficient

to%ﬁ’ﬁéﬂ@%@&%ﬁoﬁ[}&@ tions include acidic or basic aqueous
con

tions fonally in the presence of another
con dﬁmélgman@bﬁéqmpqundmﬁh toa@I) Sre frommboutd0:0Mied :99; a preferred

hydrol ysabl e_gr ou may be the sanme or different and
ra ¥ %MQ§;9 Ig)o?% of hydrol yzing under appropriate
condivhkRNBe cdrbinS¥RH T sBant3dE fordfull&li SndéonBRBhs @ﬂ@ﬂﬁéﬂlﬁ Misa
condi tions, such that the fluorochem cal oligoner can
rﬂ%ﬁb@‘

cqodmsanorpmoémtnthe oeadbe produet is ebleinabledy regcging ponpets and
188?13/03@5[*%1@}1‘%% (P)% nl% n"llép 1%1 hytﬂr Ola%ﬁln? 1yod8%tqs g g%@fsc%densate or

0 &én eac

alﬁal’ﬂa@ﬂ@ﬂy aQFubsthisial E(Xrﬂm@te&ﬁ)ndénsbtj&f pﬂoylsa i Borgedups
i ncl ude hal ogens such as chlorine, brom ne,_ iodine
f I uoFeRolycomiensatioqt wagtion iorenvepisatis carind opthy Bitng @eétamng

cdn%&?x'ént@ +<Xl{ &%ﬁugolvgﬁt‘&fr%ﬁm atqe%@év{ﬁ#ﬁﬁtm]e $Pth® prd¥Bic of

erab car bon at
swﬁﬁxtlemwadtéryo leffestiiydtdl ysi ddht)hydrnb'sahle gmups ﬂ’défﬁgﬁbty the amount of

|
whepvEbbe RS Ghdnd 2B R by b0 ik drtel Sy et igferably
betwbéh ﬁanm")@ b9 redi i Al additioh Qo Qvafe@rdi’l%gzﬂ{l@ﬂﬁm@@nw{a"br base

may optionally be substituted by one or nore hal ogen
ca@almhqulépsdfmlyly@mg@s -OR'1(wherein R'lrepresents an

aryl Orgalmectééid (%teﬁys?s 1nciu§§e acetic acid, citric acid, formic acid, triflic acid,

perfluorobutyric acid and the like. Examples of inorganic acids include sulphuric acid,
hydrochloric acid and the like. Examples of useful base catalysts include sodium
hydroxide, potassium hydroxide, sodium fluoride, potassium fluoride and triethylamine.
The acid or base catalyst will generally be used in amounts between about 0.01 and 10%,
more preferably between 0.05 and 5% by weight of the total composition.

The composition of the present invention, comprising the components (a), (b) and
optional crosslinking agent, and/or the partial or complete polycondensation products
thereof, is generally applied to the substrate in amounts sufficient to produce a coating that
is water and oil repellent. This coating can be extremely thin, e.g., 1 to 50 molecular

layers, though in practice a useful coating may be thicker.
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containing 6 to 12, nore preferably containing 6 to 10

carbon atons, which may be optionally substituted by
wWor@6or3Tmor e substituents independently sel ectedr/UsmNg/045326

hal ogens, and G to C4 al kyl groups which nay

optionally be substituted by one or nore hal ogen

atonms). In the above fornulae R, R', and R1" may

i nclSuiebleisnbsirateshatisa bel traated oy a partitylarlye effeptiva ey with the

Specifi.c.exanpl.es of hydro | e.qrou ' . .
ARty ol BB S G pPHbe PG R G ieg St ixcure, of his
inPéHtoR YAkl G /B btk ReHa0HHpSa HArd Slrfackehdt pecferabl 1Ak groups capable of

di fferent and are generall % not capabl e drol yzi ng

8

f h
reagiiggrvidowdifiotnased epndepiate raicmﬁlymé%f@mdc;ﬁ&s%@?@i.n,clude Ceramics
cly di 1 | it s
org sV o ARicTes i B s AR K B KGR Ppiposition

Oﬂmpltéikﬂit hdepﬁmﬂ&rﬁr?yidag lvatkr aad ob oepefientuatifipthesoaniitamples

. an al kyl group, prefera from1-4 carbon atons a .

ingli RO DRIV a5 for el RIS SH BT GO RO R, various

pa?l@ ¥¥G vEfﬁ%leFE udBERRS ARG dr Win@ERR), @825 fand QERAKE SSerfdinel pottery
ormula (I If I ncl ude tetranet hoxysil ane,

matetialaet hoxysi | ane (TEOCS), nethyltriethoxysil ane

MT . di hyl di et h il .
Lot r HMgAhBLOF Py Bl ST RECEdhe rreded Bremmlepgirentve of
soan@ASIe ASALLY QleaRdWIEgEd toQhe 6il had RateP fepkNériburd ofthe treated
conpounds of fornmula Il may al so _contain organic

susfarese hhesealgsiabie properipbats maintained Aetpie e¥igne¢dgxpasure gr use and

SRS g R R 8 e an
oHt@itr;%c_DtHr@gkh&hd\?ﬁﬁp(fsﬁli(ﬁl@ oﬁllcfhi.?c ilQe@n. Where the ‘

conbi nation of silanes o ormul a | d. ds of

f or e &ffqt thestr%etreaﬁ@zﬁéawraf?, B%&ﬁ{?é@gw%? FRRpR g, preferably
inRhOflof a%o%h@écﬂ@%sﬁioh%s HRRREEDSIVESIs & NS MeSsuBRehte. The

an optional crosslinking agent. Typically, the

ameuant bf Gnorociponics] dosipasipian ta b caatadceriba sebstrate will generally be that
ati on

o B BB B00A i STRGL T GRREI A  conin
h&AY /080 hlc¥ntaé dngRAv i EistiNed Wt NG dt MeasS8GAC, lafi a contact angle
with n-hexadecane of at least 40°C , measured after drying and curing of the coating.

Preferably, the substrate should be clean prior to applying the compositions of the
invention so as to obtain optimum characteristics, particularly durability. That is, the
surface of the substrate to be coated should be substantially free of organic contamination
prior to coating. Cleaning techniques depend on the type of substrate and include, for
example, a solvent washing step with an organic solvent, such as acetone or ethanol.

In accordance with a preferred embodiment, compositions for application to a
substrate are prepared by diluting a concentrate comprising a solution of at least 25% by
weight of solids in an organic solvent, by adding to the concentrate an organic solvent or
mixture of solvents.

A wide variety of coating methods can be used to apply a composition of the
present invention, such as brushing, spraying, dipping, rolling, spreading, and the like. A

preferred coating method for application of the fluorochemical composition includes spray
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conponents in an organi c solvent preferably at room

tenperature, in the presence of sufficient water to
webdosor37hydr ol ysis of the hydrol ysabl e groups. PCT/US2005/045326

Preferably, the anmount of water will be between 0.1

and 20 % by wei ght of the total conposition, nor e

preferably between 1 and 10% bly ght. In addition to
appxlactaemn Anubstgterto beepated oargiapicallnbe dOItWCttfhwéh dher tsgaying

fe d...Ox
corpar e Boar Gravegire LFEFHL- B8R 251G ot BTN "R forppvely. e
miRBirél carP8Y dgplied Psiib¥iates et die ﬁﬂ:@leitb@ ald tléﬁ}peﬁl(tﬁﬁbf &8 eRimple
i norg anlc acids include sul phuric acid, hydrochloric

betwsed @r@ anth &50°Ck Shisgx efpareelasrintgeest for inslystaial progpgtions where e.g.
h
o538 MY Y e B0 SRR B SO YR ucion
lirCFéllowing apslicandmthystrearéd dubgrene can beydrirel andedredrat ambient or
anount s bet ween abouj 0% referab

clgy@iefdenPoalLe. Sréc 290 Eytwé&%gﬁfﬁn%?or@ﬁw BHiflent 16 dry and cure.

ARGHRARY hPéth il SHEwRR ARRE bl P&htbntl (he ceatﬁfgea&nﬂo@m%ﬂ%@rbe cured
conprising the conponents (a), (b) and opti onal

byunadiatwm(e @ byagens of HVdiradiatdrs, qdasdr; at.) ora manrpar &newn per se,

cond satl roducts t r
aeBFAITER 16 R RS copHOSRE rhes SUARR ol Brsdgess may also
re@iiROHESsRingQ8p 10 Ferth A exicessdtefialand oi | repel | ent.
his coating can be extrenely thin, e.g., 1 to 50

nol ecul ar | ayers, though in practice a useful coating

may be thicker. Suitable Pt that can be treated

in a particularly effective way wth the

f 1 uarsiessanhaaiscaoradosll parts) percentpgessiatigs, telte in the examples and the

fl uorocheni cal condensate ture, |nve tion
rest é (hsdweeifipationaare Y W&whﬁ@n 5?%@@&%9& tﬁmﬁamp es were

H?Eflﬁé(ﬁ bRy RiRsbIE rffb‘n*fpgerﬁ?a(}’ @f?erﬁlcglf su Fﬁ‘é‘rg kg add f‘oli1 ekdifple, Sigma-

uorinated condensa Particulariy preferred
AKlribk Coatpesy,iMidwedleec Bisonss, amebygheasysthesized byigonventional
articles can be effectively treated with the
m?#‘ﬁéﬁr ochem cal conposition of the present invention to
provide a water and oil repellent coating thereon.
Exanpl es include ceramc tiles, bathtubs or toilets,

Prgpagateons¢id el s SENECH;) CEBREHQR t i on gl ass, various parts
&f agé gnaec"?(ggl %&h%'& b%?to}nhﬁ)omn’ilf ﬂ%%ko 'ﬁtt@ﬁ mcars‘ﬁfrg),'heating mantle,

ranm ¢ or enane
condenser, nitrogen inlet, Dean-Stark trap and thermometer was charged with

C4F9SO,N(CH3)H (313.0 g; 1 mole),as prepared in U.S. Patent No. 6,664,354, Example 1,
Part A, which patent is incorporated herein by reference, dimethylformamide (100.0 g)
and heptane (40.0 g). The mixture was heated to reflux and dried by azeotropic distillation.
The mixture was cooled to about 30°C under nitrogen purge, and NaOCH3 (30% in
methanol; 180.0 g 1 mole) was added. The mixture was heated at 50°C for one hour,
stripping off methanol under vacuum from an aspirator. 1,3-dichloro-2-propanol (65.0 g;
0.5 mole) was added to the flask and the temperature was elevated to 80°C and held
overnight. The ensuing mixture was washed with DI water (300 mL at 80°C) three times

and the remaining organic layer was separated and dried in an oven at 120°C for 1 hour.
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Treatment of the substrates results in rendering the
treated surfaces less retentive of soil and nore

wo eadiobyric] eanabl e due to the oil and wat er repelt/Uswns/045326

nature of the treated surfaces. These desirable

properties are maintained despite extended exposure or

use and repeated cl eani ngs because of the high degree
Amdlysituofabe Fastlyingfyelldne brovemsadid wasrdoasistenswitlan be

0 ' t e conpositions of this invention.
lf%€k€¥&§§ﬁ9?%§ﬁ ment of a substrate, the

fluorochem cal conposition, preferably in the form of

a solvent conposition as disclosed above, l'ied

Progration L HStr B0 d'sSOMCHIIH LGROCK O i SRR,

conppsi tion,t .

C o b PR BRSOt PR LS b reing mante,
coBféiskr) @itz ﬁhlét§D‘6@t Starlatab aid themnxﬁhétemms chagdedawith

coatln haV|ng at 2Q0C a contact. angle_w th EIStI|

FHaICHpLHOB G © sehd molgomh hxlﬁghyé fionh 5o
a\)aﬂ%ﬁé( ﬂgﬁcﬁgﬁ?%wﬂ&h 'hﬁﬁ%ﬁulék@é?l H{u‘?@w@é ﬁé%% eddndi N9

curin e coatl ng. Pre erab Y, strate
ap@hﬁmlndtebesmg ebmagribbwas emaped yiingtheleaosiprigiapi Themofture was

copleditp Atfaind) Qe eiassi b €4 g P SRS pF s

aclRSWERLAIED ThE nfiRREEHas R ddo 78°6 R aittdRh fyr fo iRfirRfA clear,
organi c cont am nati on prl or to coati ng. Ceani ng

slightin pélipye produgtcanguasin Anhlysis pp theafrodugb was eensisiang with

PN LR N R R B Rl T

accordance with a preferred enbodi nent, conpositions
for application to a _substrate ar

Prgparation@f EC-@onl&aReYQNC zﬂ&}i@(ecﬁzéxﬁo Q?%r%ﬁ%s at
| eas él%'ge/ (h%’c)f(e bt oRbmSR0 HE fabk ARePHERRS Fmélo Ih¥§pfg'mantle

by a e concentrate an organi c sol vent
comdaiser, altafgeﬁ dhlete Desn-Starkvirde anvbtheshgmettr wasathanggdeitthods

(CGRRORE R Calrd Bt 2B S ey By CHo0.0
a\faﬁﬁﬁlé Mm &%ﬁﬁaﬁ!dHGh I@Iﬂ@aﬁl&% W1 End HepRdnef(20. 0%9i TR3hixAFe was
met hod for —application of the fluorochenical

he@\tﬂdpxbéi)@"icdmdﬁn@pud@@n sqwalsnaplm ihe heptene was serpetadawsingithe Dean-
i T
mbxQure BRidthe228 &) 50°6! b1 hadd utﬂbxymtrbgﬁl Methanol was stripped using a
rotary evaporator and CICH,CH,CH,Si(OCH3); (59.4 g) was added. The mixture was
heated to 75°C under nitrogen overnight. The ensuing mixture was filtered, and stripped of
solvent using a rotary evaporator. The mixture was further distilled at 180-200°C (at 0.1
mm Hg ( 13.3 Pa)) yielding a yellow viscous liquid. Analysis of the liquid was consistent
with the structure [C4F9SO,N(CH;3)CH,],CHO(CH;);Si(OCHz3)s.

10
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m xture can be applied to substrates that are
preheated at a tenperature of for exanple between 600C
w@neheABNEC. This is of particular interest forrPCT/US2005/045326
i ndustrial production, where e.g. ceramc tiles can be
treated i mMmedi ately after the baking oven at the end
of the production line. Follow ng application, the
Prépa‘raicﬁfbeTL&aSSaslatlmscan be dried and cured at anbient or
el evat ed tenper to, 3 C and for a
Test sluqps A aample a?;ﬂns%@ntp&faéwg%xe@% ST propared by
coﬂ%‘uk P Yok hero %}ﬁ)‘éﬁﬁ%hs li$t6RinEAMe 1 fd@%tﬂépﬁf‘ith@g% HCI (1 0 g) and
corrpo ition may cured by irradiation (e by
etieinolU®8iC gladi ators, a laser, etc.) in a manner
per se, depending on the type and presence,
respectively of an initiator. The process nay al so
Cdjg@ﬂE/P Fedt JHDUtiosBi Ng step to renove excess naterial .
LES Unl ess otherw se noted, all parts,
ThecFasehelatjers wergisprayed ente pro-gleansd, wkawné@rywmwéﬂ%@vaﬂable
#&h S&Hﬁx??ﬁiﬁétflbﬁaﬁkfﬂgrlﬁ{ﬁ) Q%g%ﬁﬁ't&ﬁgeraﬁqu af4 tatd f £0
used I'n e exahples were obt ai or "are avall abl e,
mb/mimugener al chem cal suppliers such as, for exanple,
Sigma- Aldrich Conmpany, M I|waukee, W sconsin, or may
be synt hesi zed by conventional nethods. Preparation of
C&%&%WZW A three necked round bottom
S ted with a stirrer, heating nmantl e,
cond‘éhm@a,tedﬂubstmjwcmlt@tted {De their Stagic lcontraatpam versus water and
her.,nonet er was..char th CAF9S
nhefPee s ng PR v EReT FCHY 7 QB0 opind Beach FD

goBgrs
TlEé(éisz ®nlact BRlés Were WiaSlted Béford (“irﬁualm; ﬁﬁmedhategdaﬁw Gbiakion

reference, dinethylformm de and hept ane

(“eﬁq abragion”yiead pftsnheing Gpesaddar b@lgws fceifﬁ%{aﬁ%lr{daf&ﬁr it

trg%mglfteﬁg%%glo?h %v%% éclrlgatéée(ﬁ nl;)hlfpégueg'r%%)% % 2}%8{1 %gluEspof 4

mbRuFaidts anti8e fbpgrt&d mdegjeenéBabdeltled. The mi xture vvas
heated at 50Q0C for one hour, stripping off nethanol
under vacuum from an aspirator.

TiblS1 KGR B P ERRAPRS 1 (EParRh Gomparative Example C-1.

knovvn

Example | FC-1(g) | FC-2(g) | TEOS(g) | MTEOS | DDS(g) | FC-3* (g)

No. | (®)

1 1.0

2 1.0

3 0.5 0.5

4 0.10 0.9

5 0.10 0.45 0.45

6 0.10 0.45 0.45

7 0.10 0.90
C-1 1.0

--- indicates none added

FC-3 is CgF;7SO,N(CH,CH3)CH,CH,CH,Si(OCH,CHj3)3

11




0.5 nole) was added to the flask and the tenperature

was el evated to 800C and hel d overni ght.
worossorEivas washed wi th DI

The

ensui ng

wat er (300 nmL at 8EOMYS2005/045326

three tinmes and the remaini ng organic |ayer was
separated and dried in an oven at 1200C for 1
hour. Anal ysis of the resulting yellow brown solid was

Tabin2. Gangart Anigtes i degFesdRNyaREhdsaritH Exangesr lat 7 end

of FC

Copaant

SRS §

N( CH3) CH2] 2CHOC( O) NH( CH
t hree necked round bottom 500 nL

T TEgatple/ Nd.€d

condenser, ni

rogen inlet,

M Th a stiTCBhtactemilé MatéAdNaBecane (°)
Dean-Stark trap and

t hernonmet er wi

(2N

o8

hs chalgeal with

[ CAHBSADRISEMB) O

HAfRCHOHtreatment

M o W,
O—vo—o

avail able fro

\ &V,

L a) and e+ 1d
nmell

h'si gn8%r i ch,

1 +
C LU UTIT

M| weld

e, W)\

5905862

m xtupe was h
was removed u

cat ed gp@eappr oX

fa)

I mat elp/$90 g of
ot ark trap. The

£LJIYVU. U
The

&t er §3760

i xture

was céoled to

5i ng the Dean-
300C HM640CN( CH

i 2) 3Si76(3H2CH3)

3 (74.%/63

and + her o Ay ~
armg (Y1 ©T Ul v

m xture was hq

hoe—AFf ot oKt
DS Ul

C TUOUS (g
pat ed cg)WSOC ur

+ 4 A el el
cludatl T duUu

der n;‘gtoz%'éen fo

e—Fh
16 95/60

hourss A clea
Analysis of t

, sligwéy vell

OW pr @gusyt ensu

ansistent with

ed. 98/60

[ CAF9$C2N( CH3

ne product was

CH2] 210RA5( O) NH(

|l e 1

CH 2) F§/Y00CH2CH

3)3. 95/55

Dronar ot 1+ ~»  ~
T EpPalatT Ui U

[ C4AF9SCOR2N( CH3

orp] 289384 3¢

i (ocHZ83 3 At

hr ee 92/59

necked;round
stirrer, heati

Hot t oM G3Pgy ML 11

ask Tifglgd Wwth

ng mantle, con

enser, nitrogen

a 95/58
inl et

Dean-Stark trap and thernoneter was charged with

[ C4

i el AT MR 8 D00 BP

4

ag‘gg’%fi ggqudf‘fn%}r)%oe plete description of the

m@hgRAuRl a8l ushof ik compk@ton ¥ the avednti@nt Sing fdfy émBodiments of the

The m xture was heated at 1000C under aspiration

inyeptiomean hp madp avithept dapartingdron Hs\seitgag seppetod thsagpention, the
R4l afherddP! € 30% i n nethanol)

in\\?\%rgfog %’Srei%ggrﬁgﬁ%ensw ng m

for 1 hour under nitrogen.

Met hanol

ture was heated
was stri

at 500C
pped usi ng

a rotary evaporator and C CH2CH2CH2Si (OCH3) 3 (59.4 Q)
was added. The m xture was heated to 750C under

ni trogen overni ght.

and stripped of

12

The ensuing m xture was filtered,




solvent using a rotary evaporator. The m xture was

further distilled at 180-2000C (at 0.1 mmHg ( 13.3
w®a)0p/0y37e$ di ng a yel | ow vi scous |iquid. Anal ysper/of2005e45326

liquid was consistent with the structure

[ CAF9SO2N( CH3) CH2] 2CHQ( CH2) 3Si (OCH3) 3. Prepar ati on of

Test Sol utions Test solutions for Exanples 1 - 7 and
WEipami i ve Exanple C- I were prepared by conbining 1.0

g. of the conpositjons listed in Table 1 together with
37% M (ﬁ%@g%fﬁama SRRSO SBMEIHE Coati ng of Test

Sol ut i ons,nLhe nisilapel bf hefsmied:€ sprayed onto
pre-cl eaned, white sanitary ceramc tiles (avail able

f rom Sphi nx, MESNEMC.HRCHECaldaaNRISOFom (1)

tenperature, .at, a rate pf about 1.Qut. nt act
Angl e l\/ba%%ﬁ“é‘ﬁ&“t’seﬁ‘f ‘Qq%gﬁqc}égtlf%gg@@mgésre%é?%t(fcgm ed
for thei R gat| ® COAkAGr aRBG @fouper sus wat er and

n- hexadecane using an A ynpus TGHM goni oneter (O ynmpus

Corp, Porfpandnpesbeth miggerstgreatst Ban £ cont act angl es

wer e nea e ST IF~3 ) SN P 1 1250 /8- Ll =) -

abr asi onszg{'sa?g%r%ga f(r?%\egflogﬂm}l} é"n%zmw gﬁhié‘yvé%%g{eésow HX
for 16 hdsOs Stoyr NI ¥dHQ! is-C{AINE(CHE),- or &t 40d Rimd asskefined

ot herwi se i ndi cated. The val ues. reported. are the N qs o
val ues ofabﬂv‘?fé’ﬁa% S At Qvhsh ‘5?’5 aréﬁ?ﬂ?fgtae ?"WEBg#@E@n"SKY)%
(Tabl e 2)y isad g E@&ﬁsto%nﬁr)@?dﬁﬁtéfgo@shtﬂe roup.
C8F17SOZN(CH2CH3)gCH2CH2CHZS| (OCH2CH3) 7, Tablge 5

Contact Angles in degrees for water/hexadecane for

Ex I - 7 Co .at | .Ex le G| h b .
S Tl A R AR ST SR T

g.description of the manufacture and use of the
conposition of the invention. Since many enbodi nents
of the invention can be nmade w t hout departing from
the $pirij BRPoSIEORBcRdihPR AIMHED WIRRein Zhie -ORYSAY)Qin which Y
resides in the clains hereinafter appended. WE CLAI M
is independently -Cl, or a C;-C4 alkoxy group.

4. A composition according to claim 3, wherein Q is -(CHz)y-, where n' is 1 to
10.

S. A composition according to claim 3, wherein Q is -C(O)NH(CH,),- where
n'is 1 to 10.

6. A composition according to claim 2, wherein Z is hydrogen and R' is

-(CH)q-Si(Y), in which Y is independently -Cl, or a C, to C4 alkoxy group.

7. A composition according to claim 2, wherein R is -CH3 or -CH,CHs.

8. A composition according to claim 2, wherein the sum of n and m is2; X is
O, and Q is -C(O)NH(CH;);-

9. A composition according to claim 1, comprising one or more silanes of the

formulae [C4FySO,N(CH);CH,],CHOCH,CH,CH,Si(OCHs)3,

13



1. A fluorochem cal conposition conprising: one or
nore silanes of the fornul a:

WORRB@A7INR) (CnH2N) CHZ( CnH2m) N(R 1) SO2Rf (1) wheeBUS208/045326
is each independently CpF2p+ i, where pis 2 to 5; R
isaC to 4 alkyl or an aryl group; m and n are both
integers greater than 0; Zis rmig)of the formul a:

[%WMX@zW@QNHCMMHz&(O@ tandd, Xis O S

cdis QIR U S LE R BGReRSITRL 7] g oup

of theforrmla-(CHZV—Si(Y) 3, n'" is an integer of 1
to 20, and Y is., bl A
accol®i n ICBmBP%l cco%éf@ eP‘gf %Qlilﬁf Cgmj_)fl(f:lgrgrpgg%ml%solvem.

is1lto 6. 3. Aconp03|t|on accord| ng to_ cI a|m2

T et s aiog W hebin BB RERCE M oo,
etﬂé‘rcﬁ’étgﬁé"& dsRr C(Jr%'rﬂ"x?ure Wealgin Qis -( CH2V' Wher en
5. A conposition according to claim 3,

V\,her ?Z n QA'C§ gl@éﬂ\%c%lg%/ c\,’l‘ﬁlﬁ{ ? mﬁhér%o?nph@mé%ne 8r mre

conposi tion aCCor ing to al m 2 erein
comybuadeot thetorRuld: s -(CH2V-S| (Y), inwhich Yis

i ndependent |y to C4 al koxy group. A

conposition aclxlg?‘cpﬂ&g?”t o claim2, wherein Ris (ﬁb—B or
- CH2CH3.  Bheréin 0 1P &3 chd R0 B HOSIAT i L A1, 81, 8hand Zn;

wherein the sumof n and mis 2. Xis O and le

- C(O) NH( dd' Byawnchydrolgzablsogroerion according to claim 1,
conpri si nglsogﬁyd)mlynnglggrsolu{oanes of the

qis0,1or2, and
ris4, 3 or 2.

13. A composition according to claim 12, wherein R" is R.

14. A composition according to claim 12, wherein Y is independently -Cl, or a

C,-C4 alkoxy group.

15. A composition according to claim 12, wherein M is Si;
R" is -CHj3 or -CH,CHj3; and Y is independently -Cl, -OCHj; or
-OCH,CH;.

16. A composition according to claim 12, wherein compound of formula II is
tetramethoxysilane, tetraethoxysilane, methyltriethoxysilane, dimethyldiethoxysilane, or

tetraethylhexyltitanate.

17. A composition according to claim 12, wherein the weight ratio of

compounds I to II are from about 100:0 to about 1:99.

14



formul ae [ CAF9SO2N( CH) 3CH2] 2CHOCH 2CH2CH2SI ( OCH

3) 3, [ AF9SO2N( CH) 3CH2] 2CHOCONHCH2CH2CH2Si ( OCH3) 3, and
WEAHIB2N CH) 3CH2CH2CH2N( SO2C4F9) CH2CH2CH2SI ( Qe 182005/045326

10. A conposition according to claim1, further

conprising an organic solvent. 11. A conposition

according to claim 10, wherein the solvent is an

al coltol , ,ek:hmposiﬁext awverdimg ®sti@m, 129 wharem sheuwaghithaticeof .

PRI v C%%@R%s%ﬁaﬁb?b"l e for mil &

wher ei n M i s selected fromthe Si, Ti, Zi, A, V, Sn,
and é; a. non- droI zabl e %roup Y is a
hydr ysa‘ﬁl 05%‘8?}5103 '01“381“13 SN8nd r is 4, 3 or

2. 13 A@pm&%bmumwmmnﬁaacl aim 12, wherein R
is R 14. A conposition according to claim 12, wherein

Y i s independ eKiSW-N(ﬁ)(Cnbizn)QP@(CﬁﬂznéNk% *§Odtrou p(I) 1 5. A

conmposi ti on._ac r.di n ;. R
is -CH3 oyner °acgh‘a‘&‘9e’?c% i e %éﬂdvevﬁ?rf%? 13 “’5 S00
or - OCH2GE a &fto &, ARVIRR 9N bhydRraupgor ding to cl a| m 12,
wherei n conpound of formula Il is tetranethoxysil ane,

t et r aet hoRyad parebothintpgars grcalehdry i | ane,
dimet Y1 ) & REKKRdr o mat{?jd,ng?nbjsa/ gw}m [9HEh iy is 010 4, X

17. A conposi accor erern
wei ght r aikiOy Safr Ni@ap@@nsl—@(O)NH (OH - er £(GHY)aband R 1043: defined

Lo aoout 499 A0 & FOTIELY) 80 2ot R oL Bl s
about  50: Gk 4infl3eLs 113:P0and Y is a hydrolysable group;
(b) one or more compounds of the formula:
M(R"4(Y)rq an

wherein M is selected from the Si, Ti, Fi, Al, V, Sn, and Zn;

R"isR;

Y is independently -Cl, or -a C; to C4 alkoxy group;

qis 0, 1 or 2, and

ris4,3 or 2; and

(c) an organic solvent.
20. A composition according to claim 19 wherein p is 4.

21. A composition according to claim 19 comprising a condensation product of

components (a) and (b).

22. A method of treating a silaceous substrate comprising applying to said

substrate a composition according to claim 10.
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19. A fluorochem cal conposition conprising: (a) one
or nore silanes of the fornul a:

WORRG@B7INR) (CnH2Nn) CHZ( CnH2m) N(R1) SO2Rf (1) wherer/nsins/045326
i s each independently CpF2p+ i, where pis 2to 5 R
isaC to 4 alkyl or an aryl group; mand n are both

i ntegers rea han O; roup of the fornula:
Cm-g'ﬁ'] ?c{(y} tgeating aﬁﬁ}cgﬁuslﬁu%ﬂgat@cqlgpqs1ng<ap;§y1@g tassaid
s&%tr&'é'a%ﬂ%p&mén SXCQ}(N‘? {Qhidd g, or -(CH2),,-, and Ris

as defined above; iIs Ror, when Zis H a group
of the formula -(CH2)n -Si (Y)3; nlis an integer of 1
to 20, and Y is a hydrol ysable group; (b) one or nore
conmpounds of the fornmula: wherein Mis selected from
the Si, Ti, Fi, A, V, Sn, and Zn; R" is R Y is

i ndependently -C, or -a G to C4 alkoxy group; q is
O, L or 2, and r is 4, 3 or 2; and (c) an organic
solvent. 20. A conposition according to claim 19
wherein p is 4. 21. A conposition according to claim
19 conprising a condensation product of conponents (a)
and (b). 22. A nmethod of treating a silaceous
substrate conprising applying to said substrate a
conposition according to claim 10.23. A nmethod of
treating a siliceous substrate conprising applying to
said substrate a conposition according to claim 22.
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