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WO 2006/ 079516 PC1l7EP29061006636 | A. Bi nder
Conposition The present invention relates to a binder

WOeMp836i on, particularly to an aqueous bi nd€d/EP2006/000636

conposition for use in 5 paints or inpregnation

agents. Paints may be broddly considered as conprising

three ingredients: a binder, a solvent and a pignent.

The binder, in general terns is afilmformng

component 10 whi ch, & Fgadear Campesakd ool vent, forns

the vehicle for dellvery of the pignent to a chosen

substrate. it is wuniversally accepted in the art that

The choécenof ihivederiorn nralpaest wanadebindene crmmpsdftion,
|es of the paint, , 15 Decorative

the p er ain
BETSACPIRE Badetl O AAPEPHAsSITAR GHIOTLHE tasetbe in
patieikaged  sbh-abe 2TWhs g tare used to protect

out-door surfacesS such as concrete or facades from
rain water and atnospheric danage. Paints that are

rep%F%enF pa|§ bgﬁ?ggsesﬁéﬁgeﬁggﬁasg lEE%* rgiﬁéw ERESe

ﬁmg&bﬁlm@st hea |bhiedeANt i CEBLOB8HON Ad Nt @ligmle&ed The
a wde variety of 25 applications_to Erotect t he
?&E@ﬁrat ekl f [IFRVGHY oLiSFHS  Ch8 Stch1ipHi nfOFRiRgsFomponent

aililed Séweﬂ{ﬁ; frith ShP BHIUBht, Ol ¥y C@Hét wﬁtlb% for

prII’TEF IS uUusua mn| stered as a thin ayer of
@edlwanyveotoé;thmgpiman*subm rat e:hcremn exbspkatehot It 1is

rol.l ed s f or the, heavy, stee ct| n..30
BT IS Arer v "SR Ynd £Fk; EBAE, el (Pibite of pinder
gened abbyntbl@st edegBrhifie Wwsirig @ﬂtmeﬁr@p@ﬁeﬂ@sﬁ e®f the

and i medi ately
paint.

Decorative paints may be solvent based or waterbased; in
this latter case, waterbased silane emulsions are used to
protect outdoor surfaces such as concrete or facades from
rain water and atmospheric damage. Paints that are used
for these purposes include long lasting water repellent
paints, dirt repellent paints, antigrafiti paints and the
like.

Anti-corrosion paints are used in a wide variety of
applications to protect the substrates from corrosion.
One such paint is a so called shop primer. K A shop primer
or pre-construction primer is usually administered as a
thin layer of protective coating to a substrate. For
example, hot rolled steel for the heavy steel construction
industry (such as the ship building industry) is generally
blasted on-line using automated procedures and immediately

coated with a thin layer of shop primer.
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coated with a thin layer of shop prinmer. W

16 PCT/ EP2006/ 000636 2 An effectiv
w%?oﬂ%%ggcﬁ % 061000636

oul d possess the following qualities:

an adequate shelf |life and pot life; - Be easily
sprayabl e, particularly inthn layers; 5 - Dry
reasonably rapidly; - Ofer good corrosion protection

Q th atfon - o 99RGuTBC R §&d s I @Fest #BGC0OwWing
%‘nl\b?g‘lféggﬁér eS%V(\REf hp? Een%\%\:/el %lﬁna an cuttisﬁg
gpanattiess which the substrate may be subject to; 10 -

Wt hstand the heat and str of . t he j d
cuttrnd{%‘b%racﬁiaﬁf%q%m Stl'heg‘ﬁfzu]blsﬁer Ia%[“ed/ﬁé)sd gg'f%;ubj ect
to; - Ned ddipduse-fieadld, hezaridsaldinliyndmedhdimg.ayers;

operations such as the rel ease of noxious funes 15
et c. - -DXY feeag@ralabia®tdiXio further coatings which

may b | o &b lhdsubstrate;
“over cg% a%%l?%/&hc%%pﬁﬁ )G/I%éo%éf@{a%der knovvnui ns trhae ©

art i-s @fsétigadd megieaniialderesiForansanypl e,

EP- A- 346385 di scl gses a pajnt onposi_ti co b Si ‘

a si i 3Pk bdg’é:t?rgfeﬁf@er,ﬁbhg r'equi rggﬁfﬂ%@.gﬁ%# Btting
vol ati | go&ephVEMS - wEEAET Bhé Ysulbs ©ra e man\be culejeat to;

per spective, the use of volatile sol vent% I§8“ 25 Eal nt a
conposi Wi thetandultiendieri a8d VT T H68I3F6 e WFing an

02/ 2274§ @Egngm 8%@95%?695(1' $H25€ tHd MBEubELPEEEYSmay be
for ste }1, ased on water baseé1 sol ubl e al kal i
silicatesbject to;

- Not introduce health Thazards during welding
operations such as the release of noxious fumes
etc.;

- Offer compatability to further ‘coatings which may
be applied on top thereof, referred to as

“overcoatability”.

One type of binder known in the art is a silicate type
binder. For example, EP-A-346385 discloses a paint
composition comprising a silicate based binder, Dbut
requires the use of volatile solvents. Generally, from an
environmental perspective, the use of volatile solvents in

paint compositions should be avoided.

US 6,468,336, WO 02/22745 and WO 03/022940 disclose primer
coatings for steel, based on water based soluble alkali

silicates.

EP-A-1191075 discloses a water soluble shop primer
composition having a binder comprising the reaction

products of at least one omega-aminoalkyl trialkoxysilane,
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trial koxysil ane, WD 2006/ 079516 PCT/ EP20061000636 3

at | east one strong acid and at | east one conpound

having a trial koxy or alkyld?alkoxy sil ane and an

epoxy group as termnal groups. This binder is used

ah Aehststonsorpiomeny awifd sandwat ohpastnonsy soeppunfe having

second.conponent_.conpyf. Si.n 5 finely divided zinc.
A1 ERGGYH THe Go A I HESE Rivoui RGP 4T o RO He TOUP a8
carReshti grolipshe water vhaged ardukkds javel ditle Wstponent
of wvolatile solvents, it has been found that such .
PEi AeltyOl CORRPESHGOSYSERE  t EAR FECPEANERERORH taCOMPrising
ti i.stering after the shop priner is
gg%%g%a?ggg%%?hzghcﬁaint system sui tabl e for inmersion
service and inmersed in water. This is a significant

|lemfor_the ship _building industry., It is-0one
8%?‘%5}&;@ s §FSenBbdi MERES of POHE p igghre G11%E  the
EBMBBEH @A ohO RdheSwathe ey NBRdi enad RrAJIlEMBhandse of
provi de a bi nder conposition which contains few or no

volatiile swvleerts andtr dlRedbeche Hoendr éh@d ofuch primers
; \ W e ;
ghjvét gé%%‘:g l%ngf i ggnfrﬁ‘a’lg{)e%g{%'rg%nt@%e L HELIE .éﬁs%’?ﬁg%ble to

ccor toa présent inve
bhéseeringpraftded tdre aghepuspbimder iconposirtoateds with a

claimed in the acconpanying clains. According t .
PAAPor YAt SUbFABLS: RETpr S 14Ty cREF BhOFNBRg igmersed
Rhowi&es-a method ofs  Rr _%qgrﬂi&a&ﬁltolpﬁaﬁfémc f¥r the ship

Eolyneric compound, a pain
uilding industry.

It is one of the objects of embodiments of the present
invention to address the above mentioned problems and
provide a binder composition which contains few or mno
volatile solvents and reduces the occurrence of blistering

when overcoated and immersed in water.

According to a first aspect of the present invention there
is provided an aqueous binder composition as claimed in
the accompanying claims. According to further aspects of
the present invention there is provided a method of
preparing an oligomeric or polymeric compound, a paint
composition, a two-component paint composition, a siloxane
polymer composition and a binder composition comprising a
siloxane polymer as claimed in the accompanying claims.
Further preferred features of the aspects of the present

invention are disclosed hereunder.
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sil oxane polynmer as clainmed in

acconpanying clainms. 30 Further preferred features of
t he aspects of the present isavention are disclosed

her eunder. WD 2006/ 079316 PCT/ EP2006/ 000636 4

2?&%&3{’,‘1& the bb&?}%f A0 41O S i8N an anti-corrosion
anti-corrosi oii” pain Bi nder conposition, nore )
pat hitc ulbd nideran cantdos iddomosi owrgr | wertpgudBrdynden anti-
conposi,tion. Preferahly, .the binder conposition,.i
£8Q6E854 OFai PTLBPH &R C]B?‘r?)g%]ft Somool gy y,rbxlﬁsqf?%bly’
Rinaden, GImosi tb@Pok St dodecakat iare paiudoudi ngaint binder
conposition. Preferably, the binder conposition is a
POOPSSHICA®@pai nt  bi nder conposition. Aternatively,
the 10 binder conposition is a water repellent

I npregnati on agent binder conposition, preferably for
texifidrabdr  wathe ubgndeBurdonposhiéipol Virera zdecorative paint

rocess, nmononers of general . forpula,l_and aof ral .
RiPAeTa QORRIT Ghafkent s 16t Pt Ymerhg ooroder  fgpppyditon is
e iihanYasinthishetar n@os i tlomcelxbersidtanesly, the
condense and rel ease al cohol, R33COOH, R34COCH or,

Wdnsler Treepdsddtion IR8300GESIRIANGIH Bt idiRieInah P agent
epay at e sual.l y dist] sheagtd Qa11 )
%ﬁﬁfﬁaéﬁ?ﬁéﬁgﬁggﬁkaéﬁ)%é%ﬁﬁl rgﬁﬁiFk§§%é§5||y mﬁthuge

[-0 20 Si-O Si-] backbone. Accordingly, Rl (and R' if

present) _should be chosen to be an% sui tabl e noj et Ygeneral

WIS toRs PPhYRehOFF PRz REUiPTy pf'Geeed 5t an
Fdvaniiapeors pate Jdrkigehdrio agsetwiafarror g ifuchpmssent)

the chem cal properties of R (and R8) as well _as

wadnimemiap i 1¢ ediy@s s e e dete bk es ydreearbyloxy
QE?W%eQQéx&”EXlEﬂgsp9££EHéﬂ§e and release alcohol, R*3CO0H,
R*COOH or water. The alcohol, R*COOH, R*COOH or water
may be separated, usually distilled out of the reaction
mixture to leave the polymer product generally with a [-O-
Si~-0-Si-] backbone. Accordingly, R (and R® if present)
should be chosen to be any suitable moiety which allows
this polymerization to proceed at an advantageous rate
taking into account factors such as the chemical
properties of R' (and R®) as well as steric properties.
By chemical properties it is meant not only the potential
of Si-OR' (Si-OR®) to undergo hydrolysis and therefore
polymerize and liberate alcohol, R*COOH, R*COOH or water,
but also consideration should be given to other chemicals
present in the reaction system and an R* (R®) group should
be chosen which does not preferentially react with these

other groups under the reaction conditions, thus avoiding

polymerization.
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of Si-OR'" (Si-OR3) to undergo hydrolysis and therefore
pol ynerize and |iberate al cohol, R33COCH, R34COCH or

WORE06&079516but al so consi derati on shoul d be gi v@ETIEP2006/000636

ot her chemicals present in the reaction system and an

R1 (R8) group should 30 be ch§>sen whi ch does not
preferentially react with theSe other groups under

the reaction_conditions, thus avoidin i ]
BeE§REAPZYY i &n. 190ChsE0ABTS e BP300641908696005 leaving

558{1 rablg, hd SE&PﬁsgeodSlﬂ.%%x;igl@ Fip i Si@ 990Peant that
eaving droup. By thé tern good | eaving group, It is
thantR'Othagroutheh& Ogoagt cepetest joodtehédgeyi ovhen it has

tabili wh |t has, d ted f the.sili t
SRRk e FLRns o R ARERE bR OB S L heSoBelhR
that RO- is a good |leaving group. By the term good

| eavi ng gr oup,, it is nmeant that the R8O group has )

Boefcsablyet e dcathasen vi#gh | EhaasR Qreph$t 8d 9PLsmleaving
i ligLon 0 ' | b 1 c

KSRy BOOhy T "D Lhatlig 0rgtp, A ODLECHRSRE chat

phef ®°abl yyrdws shabaryawd egnatgeoidb stabdil ipyvefwieml gyt has

l.ess  than or ual ,tq 14 (neasured.i,n, H2O at 298K
Hepopsed: onon ] 54 J655q ety o "HiGpa . Fgs bodnd.
Preferably, R and/or Rx is any Cl1 to Cl10 bival ent

organic bridging group. Preferably, RX and/or Rl is
Mﬁgéﬁéﬂééntha]flg@ cctefaf pémless dfpmlqy| egeal to 16, more

e, -a'.. kK e l.kyl e or
PFSEOrELENG. 1805 KRS BN NSNS Olodt flterably less
taast one depdaloges ripdli qaleawstidaidn ihe Hyooupt 2W9BER3 may be

di reqtl bonded to an roup, it should be
cons%.de ed as good leaslen% gr%ups.

Preferably, R* and/or RY is any Ci to Cip bivalent organic

bridging group.

Preferably, R* and/or RY is independently selected from
any alkylene, alkenylene, alkynylene, aralkylene or

arylene group, or any combination thereof.

By the term at least one nitrogen radical within the group
-NR?R® is directly bonded to an R* group, it should be
understood that the said at least one nitrogen radical
referred to may not only be the -NR’R?® radical, but may
alternatively or additionally be present in the R? group,
the R® group, or both. For example, if R? or R® are
selected as -RY-NR'RY, then the at least one nitrogen
radical referred to may be -RY-NR'R" radical in the first

or a succeeding -R*-NR'R" group.
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, but may alternatively or additionally
present in the R2 group, the R3 group, or both. For
exanple, if R2 or R3 are selected as -R'-NR R', then
the at |l east one nitrogen 30 radical referred to may

%&f- R@% BUiadinedl bR tReubkr st yhekea gUcceeditige cyclic
“W. N group. WD 20061079516, PCT/ EP2006/ 000636 6
Eomonientavai deorosilef WoubtC (WHRT e/ Riti §5t ReagfclIghat one or
fragnmen f fggmul 1, -CLO - it ] t
Bt Bre e B aHy 75 By &iang' pePelEogbrhEs Rhted a
fQiTEE: agrevsl i Sudi ogpasucthéhajraups gropiR - AR 2RR'R" may

-NRVR may 5 independently be represented t .
fadanendgntivh ke Fﬁpréﬁﬁﬁtﬁgs%fgﬁ%,%%‘ﬁ s{}EOné:hést’ 1n
E@% | &astaONne Qif]t e didi gl eyt ndh drimitrogen
- being directly bonded to, the group R2 may be
reytiesdnt eilthyn f cheulgrovin 1WRTHe hedmy "@lkeckly bonded to

"al kyl ", as used herein_unl of.herw i ned,
rt%eatgé%dlf%s% af“ﬁVaESd RYErSE glr%%g n E)pag &%@ﬁ%a ggli: ng

strai ght, branched, cyclic or polycyclic noieties or

combi nations thereof and contain 1 to 20 carhon ato Srwi
e dreipt v' alk'o o “@keoh' atBHELS H LR e‘Fg‘&ﬁﬁls {UEGEESS
%[e]fﬁrféi,bogeﬁéegg eotidd @&@rﬁgSE%éfbént a@1iGRNRONbeing
atons, Yyet nore preferably 1 to carbon atons. These
reachiaciagtst, meyrdrectopti onardlicubst i tRRBEXG AT a ROHDFBSS OF

erdin bt S AT Bl one
%ﬁéfééd‘aﬁrb{{lmﬁ&@r a; 29rFdd beokd] eaate imdepenslehy|f to 8

represent hydrogen, aryl or alkyl, and/or he
iGRIRTLpREENBY ShHdLdr Medice RIGGERIY JsuFBh%r carhpn atoms,

YetPYmsband HerdAahkyl sStho¥Anga BN PEtoms. These radicals
may be optionally substituted with a chloro, bromo, iodo,
cyano, nitro, OR'Y, 0C(0)R¥®, C(0)R*, C(0)OR”, NR¥R*,
C(0)NR*R?*®, SR?”, C(0)SR*’, C(S)NR*R?®, aryl or Het, wherein
R?® to R? each independently represent hydrogen, aryl or
alkyl, and/or be interrupted by one or more oxygen Or
sulphur atoms, or by silano or dialkylsiloxane groups.
Examples of such radicals may be independently selected
from methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, 2-methylbutyl, pentyl,
iso-amyl, hexyl, cyclohexyl, 3-methylpentyl, octyl and the
like. The term ‘“alkylene”, as used herein, relates to a
bivalent radical alkyl group as defined above. For
example, an alkyl group such as methyl which would be
represented as —CH;, becomes methylene, —-CH,-, when
represented as an alkylene. Other alkylene groups should

be understood accordingly.
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Exanpl es of such radicals may be independently
selected fromnethyl, ethyl, n-propyl, isopropyl,

wOorzobns7yils 25 i sobutyl, sec-butyl, tert-butyl, PCI/EP2006/000636

2-nmet hyl butyl, pentyl, iso-anyl, hexyl, cyclohexyl,
3-nmet hyl pentyl, octyl and the Iike. The term

"al kyl ene", as used herein, rel ates to a bival ent

radi cal al kyl group as defined above. For exanple, an
fahaytegmot)plkanhleis aBt hgedwhechineurdlaeegoto hydrocarbon

res econes t hyl
FE0 G350 BAvERo, Y by SREEE T L PY R RE eI B, NG doubile
Bbﬂabd bei tiides st oDsh ac C Wrdiiad, V\@ym%{ O?)Q‘Slﬁolycycllc
PCT/EP2006/OOO636 The term "al kenyl!, as used herein,

m%m;é@smrhwr@eaa%ﬁmﬁ SRR FRA iPRRining from’ 2 to
gvel, borprséz% bl M&ﬁ&%ﬂ dﬁuf&'oe 1 O@Q%bolﬂe'é‘goms, more

stra| branc cyclic or polycyc noi eties or
pnaﬁenablynﬁrbmeﬂecb &ndacbnhaatbng, fs@mﬂl tiore pgeferably

ar.bon ato erabl to 10 carbon onyg, .nor
fo o re PP e Yafobra det ety e, $B'E carbon
PEEHE! aﬁ?h}és e2 rhaléa@@r hay akoBhriyablmyr supkehienakblywdth a
to_4 carbon _atons. These radi cals may be optiagnally

BYgserY Lt ed qmtqrca hhaeBRy| . i@dcr o, C¥RBRD, Hddo: OR™,

SuRe b Biof LRI et FES
@KOD—ER V\mh:t%)rlngﬁﬁs tcaﬁgzzregcget |m]mmdenm % to 'R* each
HRBERRaRERtt by TRRE s PPFoPY ERYSEN GRS PEh i ongndgeT be

DMte%!rh@E@do'b I W18 ik RSB mPSr EYBPRLES a@bmeYClhr by
radi cal s may De independently selected from al kenyl

gidaps Picl déél\kikfll)ﬂlloéflanﬁl groEpra: (aefyamples - of such
Pgaﬁc§i¥emape£%n¥ %EX& s%i%%%@%pE%gﬂ alkenyl groups

cyc cycC eny cycl ohexeny
1ncmudpenyhny2 bubﬂﬂyﬂ Zimephpben&lbut@mwtenyl ‘hexenyl,

#éﬁ@%ﬁ?ﬂﬁ fé%Qfozropg fnylc§%¥é%&%gfﬁﬁnylcyéiopentenyl

cyclohexenyl, 1l-propenyl, 2-butenyl, 2-methyl-2-butenyl,
isoprenyl, farnesyl, geranyl, geranylgeranyl and the like.
The term “alkenylene”, as used herein, relates to a
bivalent radical alkenyl group as defined above. For
example, an alkenyl group such as ethenyl which would be
represented as —-CH=CH,, becomes ethenylene, -CH=CH-, when
represented as an alkenylene. Other alkenylene groups

should be understood accordingly.

The term "alkynyl", as used herein, relates to hydrocarbon
radicals having one or several, preferably up to 4, triple
bonds, being straight, branched, cyclic or polycyclic
moieties or combinations thereof and having from 2 to 18
carbon atoms, preferably 2 to 10 carbon atoms, more
preferably from 2 to 8 carbon atoms, still more preferably

from 2 to 6 carbon atoms, yet more preferably 2 to 4
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be represented as ---CH=CH2, becones ethenyl ene,
-CH=CH, when represented asgan al kenyl ene. ot her
al kenyl ene groups 25 shoul d be under st ood

accordingly. The term"al [ u . i, :
P "Bt o Breboedy DY pay B [BECIOREELY: substituted
sevier ab, Hy@f@nabl yhuprop Hroti plisddondsandei mgtro, OR™,

strai ghy,, branched, cyclic gt polveyclhic 30 njetiRs
cﬁC(:Q))n?r;zltomati%f%)l% er edt (AR havi AG it om Zq(&% B srY,

Caf (?P@Rat, oS, REEbgTeablayA t@- 1Peear harrat MR mepe R?’ each
preferably from2 to 8 carbon atons, still nore
piedepabiigntly omebres it ahydiogesns, ayet Myt e lower alkyl,

GO ate i SRl R e IR, oFc T oAy o Sulpbur

sabshé | ubed byd\ﬂdé??]é@ndﬂ)&df??iaézkgﬂsﬂﬂpxhnerr@rdtmm, Examples

cyano, nitro, ( , , .C (O C (R%Z

NRR3ReuCk (BRAROBRE6 8@27}“%:( @@@%péexl%}qmé%g,c e el
i n; hyesal Sprd denblyp 1,

SR hetbete mibRAe Biymah, Sprotsngadenispery

| ot eynupt edobyptynyglor hemwlygéhdortgal phijke. at onghe term

0 silanog,or dial kyl sl gro anmples, of;
sﬁ%ﬁ%Yﬁg'@3?5'na?sbeu¥ﬁ§6p§§%§§?ry g%?%E ednpbone bivalent
akkunyhlr adkeals idduisleast Gynihedprbpyryl , Foopexgyble, an
10 butynyl, pentynyl, hexynyl and_the like._ The term ted
"Bl RYRVH 6REOUEL s 1R (PR FEPIYL oPRIGE (1P i ) ERPTesente

radi cal=cy K u hoed _abeve. i exappPégented as
8¢ a?kﬂjl y%?%%‘?;éﬁugﬁﬁgﬁgﬁ{”ﬁ?hw Wi oh ot o paresented 2

r epr esdriyeylens .- C-CHOthetoned kamyyepleendgrouRsc- | Shpehd  be
as 15.an i\lykynyl ene. O her al kynyl ene

hezesihed, a2cioatls

The term “aryl” as used herein, relates to an organic
radical derived from an aromatic hydrocarbon by removal of
one hydrogen, and includes any monocyclic, bicyclic or
polycyclic carbon ring of up to 7 members in each ring,
wherein at least one ring is aromatic. These radicals may
be optionally substituted with a hydroxy, chloro, bromo,
iodo, cyano, mnitro, ORY, OC(0)R¥*, C(0)R*, C(0)OR?,
NRZR*, C(0)NR¥R?, SrR?’, C(0)SR?’, C(S)NR*R*, aryl or Het,
wherein R to R?’ each independently represent hydrogen,
aryl or lower alkyl, and/or be interrupted by one or more
oxygen or sulphur atoms, or by silano or dialkylsilcon
groups. Examples of such radicals may be independently
selected from phenyl, p-tolyl, 4-methoxyphenyl, 4-(tert-
butoxy)phenyl, 3-methyl-4-methoxyphenyl, 4-f luorophenyl,
4-chlorophenyl, 3-nitrophenyl, 3-aminophenyl, 3-
acetamidophenyl, 4-acetamidophenyl, 2-methyl-3-
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and includes any monocyclic, bicyclic or polycyclic

carbon ring of up to 7 nenber; in each ring, wherein
at least one ring is aromatic. These radicals nay be
optlonally substltuted with a hydroxy, chloro, brono,

pheiltr o, GRIGEhUE-SREGNEPOPRYL,, O O omethyl-4-

af)#l%g)%%l C(\(/\),i)wer el n %193 to%@g(pgae?h |ndepeng!§ﬁ?la@chyl 3"

aepinepdrinyiy drlodemroxamenyrl | AweretddydH4 -tad/corydieenyl, 1-

SRR ano  SPOHRERIDY o1 | EoTRL G oI EBnb] g SrRechyl-3-

%ﬂﬁ&d—qdh%mh , be eiéﬁka@ﬁﬂdzeiﬂdmtwlsel ect egl d it hoxy-2-
phenyl, p-toly 4- met hoxyphenyl, 4-(tert-
)Yéhenyl t%tmmomam‘ihﬁb&y phenyhdanyl, biphenyl,

S e Tl TR B

2aret hylari%lWi)eZOO@.@?%%. PﬂétéﬁtPZ(}fhﬁllé]QéBG% a blvalent

acet.am_i dophen - 3- am nophe
SEHA - SR e AR IR AR Ry | SruRte, an arvl
%r%utpd'ﬁéﬂﬂybs %héiﬂ}ln‘)@ﬂf@w wouidh)ﬁg Oi‘eﬁPQSEM{:ed as -Ph,
h 4- hydr oxyphenyl, 1- naphthyl, 2-naphthyl,
becmien?o pheniakendy| ; PE mamﬂsgﬂn 3rem$@1¢ed1apﬁt Ia,ﬂ arylene.

?e?h;%%ﬁ %ggr%\ﬁp any L%féﬁnéyl too enant rﬁg,ly'

anthryl or acenapht hyI and the l'ike. The term

i{ﬁ ylene", as used herein, relates to a bival ent

TR BT YRRt bYp" agsdamese dotve. FotakSanbPe @ g¥oup of
¥ AP kg h-asyphenyl Wi 1OH dahe aryl have the
represented as -Ph, %ecorres phenyl ene, - \IA/iwy

seye seerrihasaan dafijiingte. above and may be attached to an

adjacent radical wvia the alkyl or aryl part thereof.

Examples of such radicals may be independently selected

from benzyl, phenethyl, dibenzylmethyl,
methylphenylmethyl, 3- (2-naphthyl)-butyl, and the 1like.
The term “aralkylene”, as used herein, relates to a
bivalent radical aralkyl group as defined above. For

example, an aralkyl group such as benzyl which would be
represented as -Bn, becomes benzylene, —-Bn-, when
represented as an aralkylene. Other aralkylene groups

should be understood accordingly.

The term “Het”, when used herein, includes four-to-twelve-
membered, preferably four-to-ten-membered ring systems,
which rings contain one or more heteroatoms selected from
nitrogen, oxygen, sulphur and mixtures thereof, and which
rings may contain one or more double bonds or be non-

aromatic, partly aromatic or wholly aromatic in character.



ot her aryl ene groups shoul d be understood accordingly.

T rm"aral kyl" as used herein, relates t
w%$0%6/§'§95i2n o %carﬁ%;zg?‘agqoomﬁ
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formula al kyl -aryl, in which al kyl
have the sanme neani ng as defined above and nmay be
attached to an adjacent radixml via the alkyl or aryl
part thereof. Exanples of such radicals may be

Io c 0 pheyied fused.
en?@ﬁ%t%ﬁé&% Iﬁg?hy %hgﬁg_%%gFE;fz 3- llic on fuse

(E&Gmaph‘ﬁ-lq,tl”) batglip aniemsifiad. Irearelﬂer nis optionally

aralk | ene’, .as used hereln I b

T CUEeF kY gPBEp @5 d“%.ne§“%%§3§hg %ég%gP%? feieh
Qihlftf al kybnel oud ts4ch @so bembwlerWaCXﬂ&y]y\DUWUJ.bh alkyl group
represented as -fin, becones benz glene

MeEBf esdmald abeanCREHPRYL Lvie. SQR t%ﬁ%ﬂ'k?FenEeﬁWbﬂﬁEed .
egxﬂare n, %{St8§¢ acgendh ryly. CTB?RUernt(bﬁbR WhERZR?,
S [

i nclu four-to-twel ve- qgnbered 9
R§/6 fo$R27,t@(IOerSR freohecd®) NRAR Sywhewein $° to RY
h ri

ferao PR ) PR B a St R (e Efer aliev)

afeh Wit CA1 ky1 Ngioyi €981 B Mayp rise 06p trbsrea o béebdoidsted or
or be non-_aromatic, gartl aromatic or wholly 1ud
drominated andetired el gobe/ Hrosugrm “Het’ "thus includes

ré?3%§goo 1906%1|c OPEPusegﬁg Syéﬁﬁgﬁlﬁﬁﬁeée azetidinyl,

clic, Dbicyc Each "Het" group
|mem~oh@m‘_h]er ei hmidasplidnal HpdodyBst i thvushydly, onexagolyl,

npre sub tuents sel ect d from _hal o ano,
oxO*F B al kyl O3t 2H° %yl gr%ﬂb %o%%y tse€¥£%81a201y1
opti Apal{y, subskatriggdonyl ] er ntnaaeﬁlasolgapr i negyridazinyl,
beI L\;\?@(R 9, OC (O R26, C (O R21, C(OQR22, NR2OR

iyl sR27, PEFOFSRanydr qsmmlvmere.ﬂumlmyl

f%aéﬁil?gffﬂyi”dﬁﬁfﬁgffaiﬂyiepfﬁ§f§£oﬁyﬁr0&&@ Biybratinyl .
Substltutlon at Het may be at a carbon atom of the Het
ring or, where appropriate, at one or more of the

heterocatoms.

“Het” groups may also be in the form of an N oxide.

For the avoidance of doubt, the reference to alkyl,
alkenyl, alkynyl, aryl or aralkyl in composite groups
herein should be interpreted accordingly, for example the
reference to alkyl in aminoalkyl or alk in alkoxyl should

be interpreted as alk or alkyl above etc.

Preferably, each R' group is independently selected from

hydrogen or any C; to Cs alkyl group.

Examples of suitable RY groups include hydrogen, methyl,
ethyl, propyl, iso-propyl, butyl, iso-butyl, sec-butyl,
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(which al kyl group itself may be optionally
substituted or 10 term nated as defined below). The

WOot20061079546t " t hus i ncl udes groups such as opt iPoTEP2§06/000636

substituted azetidinyl, pyrrolidinyl, imdazolyl,

i ndolyl, furanyl, oxazolyl, 1isoxazolyl, oxadi azol yl ,
thiazolyl, thiadiazolyl, triazolyl, oxatriazolyl,
thiatriazolyl, pyridazinyl, 15 norpholinyl,

pertmodity,, psmawd ny P -mghhwdreeptyl i shoierdy i ngentyl, 4-

' hdi I r i pe ' I Ltutio
R R Ry P ARl p D eRBEh I Loy e PUBSALLEL ! Oy,
vhellehapplopri alEe;:mﬁli one meﬂ:@lﬁ 011: ﬁﬂ‘@ifdmt]e,rNoat du;n:yryl,
20 "Het" grou may al so he in.the formo n oxi de. }
FSFfQHQrQ%G@&g'ce of dgﬁﬁ&?rﬁﬁgyhefeﬁﬁﬁgb tgiaIKQFPuP 15
%h&%ﬁ)éhdeﬂtﬂﬁ?é’dele%\éh ol Alyoddh COHMAS) L@ HAOUBS alkyl

5 herein shou be |nterpreted1aqc0ﬂdingly, for
oxanpl.e More afraferedloo @dad Bn isniimstepepdentla iselpcted

| koxy. houl be interpreted as_alk or alk Ve
BroR reR2Bety el ot e Rt ey Ve Brovps.
mekectmrbf&mn130 Byahogen ier @whéd ko nktailkydroup or an
%roup. Exanpl es of suitable Rl groups include
FAYogEFOURet hyl , ethyl, propyl, iso-propyl, butyl,
i so-butyl, sec-butyl, % HT 2006/ 4) 79516 PC
TI EP2006/ 000636 tort-butyl, pentyl,
Preferiaply pert yleast menbylofperte| graupseRAypr- Fénthyd ,an R?
%¥pio entyl, nmethyl-cyclopentyl., hexyl, cyclohe,s 1,
oPHﬁﬁ, acetyl, propionyl, butyryl, trifluoroacetyl.
Preferably, each R group is 5 independently sel ected
from hydrogen or any ClL to C4 alk rou

I . M
preferahly,, «wmeh RR |QrPHBeG@ndb%%?Qe’g@?%&lédSrefﬁle&r’ﬁed from
hydr ogan- - by diRIid,  SidBrly1 Pr Aty 10" oy 19 OUBSo-propyl,

butyl, iso-butyl, sec-butyl or tertiary butyl group. In a
particularly preferred embodiment, each R* group is

independently selected from hydrogen, methyl or ethyl.

Preferably, each R?**® group is independently selected from
any of: hydrogen, methyl, ethyl, propyl, iso-propyl,
butyl, iso-butyl, sec-butyl or tertiary butyl group. In a
particularly preferred embodiment, each R* group is

independently selected from hydrogen, methyl or ethyl.

Preferably, each R* group is independently selected from
any of: hydrogen, methyl, ethyl, propyl, iso-propyl,
butyl, iso-butyl, sec-butyl or tertiary butyl group. In a
particularly preferred embodiment, each R?* group is

independently selected from hydrogen, methyl or ethyl.

Preferably, each R® group is independently selected from

any C; to C4 alkyl group or C¢ to Cijp aryl group.



Most preferably, each R is either a nethyl group or
an eth group. 10 Preferably, at | east one g ¢%§06/000636
&5
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group i s independently selected from 15 any of.

hydrogen, nethyl, ethyl, propgl, iso-propyl, butyl,

i so--butyl, sec-butyl or tertiary butyl group. In a
particularly preferred enbodi nent, each R4 group is

i ndependent |y sel ected fronrhydrogen met hyl or

sbBy pre’aoaﬁmrw abhyh ®AclrR3® grdupnieprpdenbhdemalpcted

sel ected fro yl. t
BESPY | Y s R oB‘}?I hyflbut 17r%yl Sopr%g;w jésé(gé%éﬁ}{/} patyl,
el 10Ut ¥bcObatpl, | neartpary i emltarﬂl y phefgir edr benzyl
enbodi nent, each R33 group is mdeggndgqng seI ct ed ch R°
DroMDSydr 0§Bn a rRAIHYIClHRehhyPreber Brd 8&9 ch R_C

I I t r Y o®f ethyl.
Rrafsndl hAdEREITE SeIRSisr! SRo AR o8 o
i so-duty>l, sec_-butyl. or tertiary butyl group. in a

particularly preferred enbodi nent, each R34 group is
30 i ndependently sel ected from hydrogen, nethyl or

ehlera Tyef esabh Y RZ €geBuBd i oupdésenfidepbndserieyted from
sel ected rom any Cl to C., alkyl group or CGto Cz3

ar(yd= erfbup WO 2006/ 079516 PC | EP20061 000636 12 Most
preferably, each R5 group is independently selected
fromany of: nethyl, ethyl, propyl, iso-propyl, buty

IT3D- @u@dntmﬂ-dnﬂwylpreﬁerredy ebukupy?lllmephenﬁ o¥s benzy(C =0)H

5 roups In a particul arly refer ed t L-ab1
Woup IS n%@ﬁ@ﬁlﬁem P; FE%F% F%’{rﬁ@%nﬁ] dt referably
eécﬁr}ﬂrlses at least one N-formyl terminal group, that is at

least one >N-(C=0)H terminal group.

Preferably, each R} group is independently selected from

hydrogen, methyl, ethyl, propyl, iso-propyl, butyl, iso-

butyl, sec-butyl, tert-butyl, -(CHp)N[(C=0)HIR", -
(CHa) oN[ (C=0) CH;3]1R", - (CH;) pN[ (C=0) CH,CH31R", -
(CHz) pNH[ (C=0)H], - (CHz) pNH[ (C=0)CH3], .
(CHz) pNH[ (C=0) CHCH3] , - (CHz) N[ (C=0) H]CHs, -

(CH) pN[ (C=0)CH3]CH3, where p may equal 1, 2, 3 or 4.
Preferably, p=1l, 2 or 3, more preferably p = 2 or 3. In a

particularly preferred embodiment p = 2.

In a particularly preferred embodiment, each R} group is
selected from Thydrogen, methyl, ethyl, propyl,
(CH) N[ (C=0)HIR", - (CHz)pN[(C=0)CH3]R", -(CHz) NH[(C=O)H] or
- (CHz) NH[ (C=0)CH3], where p is as defined above.

Preferably, each R® group is independently selected from

hydrogen, or any Ci1 to Cg alkyl group. Examples of



Preferably, each Rz group is independently sel ected
from 10 -(COR4. In a particularly preferred

WOoeHssIPTENt, Rz is a - (C=OH group. The nonoRET/EFR006/000636
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general formula | preferably conprises at |east one
N-fornyl termnal group, that s at 15 | east one
>N-(C=OH term nal group. Pr e]T3er ably, each R3 group is

|nd dentgy sel ected from hydrogen, nethyl, ethyl
%@&09- § 58 prFRYRS kAL u4%0¥3u$ut 91|re s@@tbwf%tr!@ed to

WPN[ ( C—O)t%%f?:2\/\/@&:&1‘(?’;I ;ﬂx%\réfe/ O)Jdg—&d)—ﬁ?% butyl, iso-

pNHE ( ©=OiRl, butyR) pNH ey CHYutyl, tertiary butyl,

SRy (T Gt iy Sy, & maghyL pencyl,

EByeflepablityl , pﬁﬂetl&lofcﬁclé'@érﬁ:ﬂ ef BeRBLY Eyclgh@ky§ More
particularly preferred enbodi nent p=2.71n a

Bgle%ie&'i‘géﬁfl ry G eRr eéréﬁﬁod-rsnemdelé@eﬁeml}gr gaﬁ;epged from

( %b%ﬂ(g%) %\Ncqge%_lz?'e}\#%iséb uﬁ,\?r ol preferably,

eaCH2) PNHEErGuD) Hi s orindper(dait)IpNHseCe0Led3] frahens/drogen,
it defhgwg above. Prefgﬁﬁbly, each R8 roup i's
Eiénds s OFERVdd O SIMEVHy Groyds & cted yagglants

ah&rleogr oup MdSAANB-eF @ 2 7981

PCT. TP2006/ 0006367 13esglro¥gb| ?%@g%guﬁl?'ﬁétﬁ&r g methyl

gFEeURoPTT 88t FiteYdd greuphydr ogen, nethyl, ethyl,

propyl, iso-propyl, butyl, iso- butyl, 2 nethyl butyl,

3 nethyl but yl , tertiary butyl, pentyl, 2 nethyl

Brenples3 mét h)‘Bhllﬂﬂﬂﬁ.}d 2% W@kb)&bspe&hy:lludé but are not

met h | tyl I | ohexyl
%gg Egﬁer 5By, %éfé?s)ﬁ%ﬁ%pgp % elx% Cﬁgegtpl?f;pyl iso-
§3bpﬂ¢dﬁd®m hySB 198851 OF t &RY- ﬁgt{zf Bkl HRpenty1,

Mor e preferably,
hexyl, cyclohexyl, heptyl, octyl, vinyl, phenyl, 3-

glycidyloxypropyl, 3,4-epoxycyclohexyl-ethyl, 3-
methacryloyloxypropyl, acetoxy ethyl, acetoxy methyl,
mercaptopropyl.

In an alternative embodiment, each R*? group may be
independently selected from hydrogen or any alkyl,

alkenyl, alkynyl, aralykyl, aryl or any group having the
general formula V:

3
\_

where R is defined as for R* above.
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each R8 group is independently selected from hydrogen,
nmet hyl , ethyl, propyl or butyl groups or branched
variants 10 thereof. Most preferably, each R8 is
either a methyl group or an ethyl group. Exanples of
sui tabl e R9 groups include but? are not restricted to;
hydr ogen, nethyl, ethyl, propyl, iso- 15 propyl,
butyl, isobutyl, tert-butyl, phenyl, cyclopentyl,
hexyl, cycl ohexyl, heptyl, octyl, vinyl, phenyl, 3.--
ghyGicdaxy prapyl . r3, 1 4- epeuyeyelahaxylseeiits Bron any Cs
nmet ha. cryl . ayl . oxypropyl, acetoxy ethyl, acetoxy

et hy ro 20 In t|ve 31 .
enboanenEﬁ %ﬁ%&4 g%%ﬂ may b%QE%lgggg dent?aCh R s
selected fr ro any a

Pk prdegF y fﬂec Pnbﬁvl %yugrhgiliipg%ﬁpe group.
general formula V: 25 ----N Rai V where R3' is
defined. as for RY above. 14 Preferably, each R1 is
|ndependenLéy sel ect ed frgg1any r, to C6 al.kylten, e
FEEUP L Pr efodr alsivytabdeh isroyprlepierlentd y sel ectrd not
fromany Cq or a..kyl.e: e group. Exanples of
seisttabilce elf7 T og rowpy liemel, uder tidte nar, e pratt v 1kest kBinct @extydene .
propyl ene, butyl ene, pentyiene and hexyl ene. Exanples
of suitable groups having the formula V include 10

but. are not restricted to pir,ricine and pyrcllidine.

E&%ﬁ@ﬂ%@'foe§§btébie9§96BPbSkkﬂgﬁﬂﬁmﬁﬁgtk%rﬁ@hgcbeqnclude
from any o hydr ogen, hyl , ethyl, propyl,

bﬁ% ag%o%%k’restrlcted to piperidine and pyrollidine.

Preferably, each R® group 1is independently selected from
any of: hydrogen, methyl, ethyl, propyl, iso-propyl,
butyl, iso-butyl, sec-butyl or tertiary butyl group. In a
particularly preferred embodiment, each R® group 1s

independently selected from hydrogen, methyl or ethyl.

Preferably, each R’ group is independently selected from
any of: hydrogen, methyl, ethyl, propyl, iso-propyl,
butyl, iso-butyl, sec-butyl or tertiary butyl group. 1In a
particularly preferred embodiment, each R’ group 1s

independently selected from hydrogen, methyl or ethyl.
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butyl ., iso-butyl, sec-butyl or tertiary butyl group.
In a 15 particularly preferred enbodi nent, each R
WOgpr@ini9i1e i ndependent|ly sel ected from hydr og@QT/ERRA06A00636
or ethyl, Preferably, each P, r'c:up is independently
sel ected from any of: hydrggen met hyl, ethyl,
propyl, aso-orocyl, 20 Duty i So- butyl sec--"' butyl
or tertiary butyé group. in a partjcul arIy preferre -
eneﬁeuraﬂehr BhcR greueelecteﬁd@%eﬁd@rtimgea gEPER /f =
dro 0 2515%}@ 07 | E 1,
benla%g%&ef é?g%P¥Edlf é%%ec?%% argﬁelr- By
é]ﬁéil]@gl%nogrmmparyhe@r&]p i s independently sel ected
fromal kyl, al-kenyl, alkynyl, aralkyl or an aryl
group a Preferably, each R7 group is independently
éféryssl&roghcﬁnmo f@u§61§I k¥lgeferd@dirily geDepted from
ere ore, in the fur%her alternative enbodi nent,
eman@ieso Gf apkefleore@lRenyloggouPncl ude but are not
restricted to - 10 (C=0)-NHCFH3, -(C=0) --NHCH2CH3,
- (C=0) - NHCH( CH3) CH3, ---(C=C) 1\ HCH2CH( CH3) CH3,
ThEFe¥ oNEIC( Ghi3)-8e fuﬁF:)@ﬁ@)r Ml EckiAeHIy 2, empoddnent, examples
- i Pr
% ey-‘fexm(irz Cﬂ?r@'QPSPFEFélsgéI %}uteat”ﬁ ﬁ?CgZFEStrlcted £e =

'(Edél?eﬂg énf | y—s(@—%ﬂt—%ﬁ{cfrf e, any. (2o} Snie Gl kith ene- (c=0) -
group referably, ‘each R33%1 s i ndependent |y sel ected
NHGHh@IMCHBC@Tz,C&(@F@I—Mé (§Holup. - EapteeCHICHa) 2, - (C=0) -

BHRADLS FO2of LR 0o pieqbul 219, B8 1ESHS e o

Preferably, m= 2 or 3. Mdst preferably, in = 3,

Pr ef er abl or 4. More preferabl
AR O RN
to Cs alkylene group. preferably, each R*? is

independently selected from any C; or Csq alkylene group.

Examples of suitable R*? groups include but are not

restricted to ethylene, propylene, butylene and pentylene.

Preferably, m = 2 or 3. Most preferably, m = 3.

Preferably, g = 2, 3 or 4. More preferably, q = 2 or 3.

In a most preferred embodiment, g = 3.

In another preferred embodiment, g = 4.

Preferably, each R' and R"Y are independently chosen such
that the group -RY-NR'R" is repeated no more than 5 times
between the silicon radical of general formula I and each

terminal -RY-NR'R" group.
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at the group -RY-NTRVR ~' is repeated ho nore
than 5 tinmes 30 between the silicon radical of
general fornmula | and each tegmnal -:tY-HRVRW group.
WD 2006/ 079516 PCTI EP20061000636 16 Preferably, each
e i p ypeh
RPQQ@eE%#@?S re;égzglafﬂégeén}g& YR eg?ﬁa ﬁlﬁi%?enhléﬂttly cl%s(\)éir? such
t hbaski Itih@orgrmm ce’-OR E‘Qénm akepeatmfianb mmd-eeaﬂ’fan 4 times

PR RBh o ERct Ty ERORATiCtn o HA-anf) gripiia T and each

- RYrARYRW LR -naYelt @dome. nore than 3 tines between
the silicon radical of general formula |I and each

term nal - RY- NRRW gr oup 10 Preferably, the nononer of
OBREE8Lab ey MU Sgh € &

radi cal %B%m)r lé"aﬁ#‘e d] RI eéget %Bﬁ%g%ﬁd%ﬁ;?%g Chosen such
r’@l@la’catbe mmoelppr—éfyeNRBR 'iessepbated Onoi twoegerthan 3 times

L C st . pref er abl than 8_nitrogen

%I ca%!I1 tH%SSEEéﬁBFe§aE#C§hr £ blg@nr?&ﬁ}}oﬁﬂﬁnq'ﬁé\/i%gand each
gteeﬁtanﬁﬂlasum‘tm"gwlgréﬁ@_t may be used include, but are
not restricted to, any of the follow ng:
N-[3-(trinmethoxysilyl)propyll-formam de (CAS

& B84/ 1- : ftLEe j | v} ] .
%Jﬁa ST m@%@%\hég@ﬁé%ﬁ%%&ﬁ YR PPYE ] c80cains less
Nefen (16r miltawiorn) etadddaldy- [Boxfé rbeehexysivy| LesepwWtan 12

[\li_ij‘[)trz'fn(?én%rg %%gﬁ?ﬁ{?%l e{ flﬂlﬂ?r]%g%lr%tzegglgly less than 10 nitrogen

radicals, most preferably, less than 8 nitrogen radicals.

Examples of suitable compounds having general structure I
that may be used include, but are not restricted to, any
of the following: N-[3-(trimethoxysilyl)propyl]-formamide
{CAS RN:[88542-71-61), N~[3-(triethoxysilyl)propyl]-
formamide (CAS RN:[76524-94-21), N-[2- (formylamino)ethyl]-
N-[3-(triethoxysilyl)propyl] -formamide (CAS RN:[112096-
22-71), N-[2~ (formylamino)ethyl]-N-[3-
(trimethoxysilyl)propyl] -formamide (CAS RN:[112119-91-21),
N-[2- (formylamino) ethyl]-N-[2-formyl [3-
(triethoxysilyl)propyllamino]ethyl]-formamide, N-[{3-
(triethoxysilyl)propyl]-acetamide (CAS RN:[17053-34-8], N-
[3-(trimethoxysilyl)propyl] -acetamide: (CAS RN: [57757-66-
11, N-[2-(acetylamino)ethyl]-N-[3-
(trimethoxysilyl)propyl]- acetamide (CAS RN: ([28353-43-
51): 3-ureidopropyl-trimethoxysilane (CAS RN: [23843-64-
31).



10

15

20

25

30

(trinmethoxysilyl)propyl]-formam de (CAS
RN: [112119-91-2]),

WO RBAI(er nyl ami no) et hyl ]-N-[2-fornyl [3 25  PCT/EP2006/000636

(triethoxysilyl)propyl]amnno]ethyl]-formamde, N-[3-
(triethoxysiIyl)propyl]-acet? de WAS RN: [ 17053- 34- 8],

N [ 3- (trinethoxysilyl)propy ?]acetan1de (CAS RN:

%57757 66- 11) iz-- acetylam no)ethyll N
llﬁ@ml?f%?ﬁo%;sﬁ}l%?% 6p9P1PP°‘é€@FaWHén€C$SnRRP [§§§§§t14§e e

fﬂgﬁg& ﬁﬁ%%&% Sfkidt oorh e Bl A Rteq o @y

&& anheesoblostiihabinetbpipoiirtbokasi hgngef€Ad| RN: [2031-67-

SLLY T chbnetay I e PRl 88, onanyt o R 218229030-61)
H@kﬁ!kﬂé@hh ¥§1Léﬁée (CAS(ds [203kG7-- 6] )[18166 37-51),

di met hyl di net {Sllane WAS RN [1112-39-6]),
pekyltriethoxysilane (CAS RNAS[ 18166RN37-5]), [2943 -75-11),

CA: : 43-75 -
%ﬁ%ﬁ%ﬁ-??ﬂ&g?ﬁo@ gﬁ%( (CA [ 96-- -2 072 R ]
glyCLdyuoxyptopyl) trnmethoxysnnane (OASSFI RN: [2530-83-

L Bl bl SE R B P oo

3@E§T¥|d'eih i#%ltrl N ) 189 BPrddnodrsifane  (CAS

4- epox cyclo nethoxy3|lane (CAS Fitt
BE388 04 3]) [ZB9I€5lebpoxycycloh@xﬁB)4eﬁ@@WYCy01Ohexyl)

%Fhﬁ%g% gi%ﬁg e 3%&@82_7%3’884&\@1‘% 2-(3,4-

épﬁx&byb&bh@kﬁl)l—éﬁﬁyﬂ.%$eahlox[{§ﬁilaﬁe0] (0CAS RN: [10217-34-
V|nylnet _hyl di met hoxysi |l ane (CAS RI FT: [16753-62-1],
(nethacryloyloxypropyl)-- trimet hoxysil ane (CAS

{? L2P30etBexikll c 2768-02-71),
y Eac?y? X?oxy%?gpyl) télethoxy3|lane (CA& RN:
v1ny1tr1ethoxy311ane (CAs RN: [78.08-01),

vinylmethyldimethoxysilane (CAS RN: [16753-62-11, 3-
(methacryloyloxypropyl) -trimethoxysilane (CAS RN: [2530-
85-01), 3-(methacryloyloxypropyl)-triethoxysilane (CAS RN:
[21142-229-0]), 3- (methacryloyloxypropyl) -
methyldiethoxysilane (CAS RN: [65100-04-17), 3-
(acryloyloxypropyl)-triethoxysilane (CAS RN: [21142-29-
01), tetraethoxysilane (CAS RN: [78-10-4] ),
tetramethoxysilane (Cas RN: [681-84-5] ),
acetoxymethyltriethoxysilane (CAS RN: 5630-83-1), 3-
mercaptopropyltriethoxysilane (CAS RN: 14814-09-6).

Preferably, the oligomeric or polymeric substance is
derived from at least one monomer of the general formula I
wherein the at least one monomer of general formula I is
at least 1% by weight of the total monomer used to produce

the oligomeric or polymeric substance, more preferably, at
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20 [21142-229-0]), 3-(methacryl ayl oxypropyl) -
net hyl di et hoxysi |l anea (CAS FIR [ 65100-04--1]), 3-

WQ 2O6A71951 oxypr opyl ) -t ri et hoxysi | ane (CAS RN: PCT/EP2006/000636
[21142-29- 01), tetraethoxysilane (CAS RN. [78-10-4]
tetramet hoxysil ane (CA, RN [£81-84-51 25
acet oxynet hyl tri et hoxysil ane WAS RN: 5630-83-1), 3-

: p ropyl tri oxysiJ.an - ,14814- Q9-6),. o
Ig'rr%sg?atbs%;,gghe&% gtpo'ne}#lnl%lfzLJ eorsgé\ﬁgﬁe%'llg’su St g%g%)tl s10% by
dexigied. from at | east one nononer of the general

formula 1 30 wherein the at | east one nononer of

general formula | is at |east 1% by weight of the

ot o FEBIOPEr tised d 11 gunesitice  dhe QbiEpield C Albstance is
pol yneric substance, nore preferably, at WO
Y b e pEL TLEPPD0BPO0063eMeL8 dfeddte Sangradei fghmula I

?ﬁ%ﬁ%fr (ﬁéfggé% gﬁﬂ%éggg_dggyagg(% joht.o 2 ef erably,

i g ric or yneric s nce i f or med
fromat |east one nononer of the general fornula I

ich c rises at |east one N-fornyl_group. .
g]rreeffg%?g‘?rﬁf'th D1 | YorAFHT p%‘fy:g?hg“%“f}t%ta?%t’r@ce .
et ffoomaht | eaght 0BReN"BBABRErObE hei0QR8IAal formula I
formula I 10 and one nononer, nore preferably at

jaauk t ORQOMABPBAES sMefe Phefgsabiyl atodegiss Itwo mmomers of
Qﬁﬁ%gj Pa1t ]k?qﬁ?ric or polyneric substance is
for eas

rom at one nononer of the genera
formula I 15 which conprises an N-fornyl group and at

| east one_nonoyrer, nore_preferably at | east two .
Mo e 774 'gEIH%raF-E%’PﬁEFE Pr. Pelamerds pulsiance is

FrGUTET £ €0l at POEYEET bie SHBBbABEE oifS the TRGJrAM Armula I
| east one nmononmer of general formula | which
GO sexompridgor |yl Fdlgrniyl argroup and at least one

monomer, more preferably at least two monomers of the
general formula II. Preferably, the oligomeric or
polymeric substance is formed from at least one monomer of
general formula I which comprises an N-formyl group in an
amount 1 to 99% w/w, more preferably 5 to 80% w/w, more
preferably 10 to 50% w/w, more preferably 15 to 30% w/w,
most preferably 15 to 25% w/w of the total monomer used to

produce the oligomeric or polymeric substance.

More preferably, the oligomeric or polymeric substance is
formed from at least one monomer of the general formula I
which at least monomer of the general formula I comprises
an N-formyl group and at least two monomers of the general
formula II, one of the at least two monomers of the
general formula II having g = 4. Preferably, the
oligomeric or polymeric substance is formed from one of
the at least two monomers of the general formula ITX having

g = 4 in an amount 1 to 99% w/w, more preferably, 10 to



20 anount 1 to 99% ww, nore preferably 5 to 80% w w,
nmore preferably 10 to 50% w w, nore preferably 15 to

WOo3200Gompss nost preferably 15 to 25% w w of t RETEBLb/000636
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nononer used to produce the oligoneric or polyneric
substance. 25 More preferably, the oligoneric or

pol yneric substance is for d fromat |east one

nmononer of the general formula | which at | east
ABRoME W, ofmaree Rreskerdblvor MM atd 86#pmi/wesmoar preferably,

Bnaral ey Wi Bt en PRE B LY T BT B Manokars most

prefbkeaBlyges®r ab fes¥ukewl lohavhryg €ota?. mdmehkerablyed to
the_ oligoneri¢ or polyneric_substance is formed from
BhadyfFe g%@ qt 1peHericwBr nBROMBEE 16T Sthetgarer al

formula Il having g =4 in an anobunt 1 to 99% w w,

nore preferably, 10 to WO 24) 06/ 079516

Post ARZGEEred0636 thd dganew i , onopelpmeficabupstidfee is

9 W, r r ef er abl 40 t0_80% wW w, note
S8HA Wethn T3 U S MomitSr P BRap peheBaLo tesmpila T
whichf abe 1edst roMWNMRondsRY: t 8f PLREUCQerhdLa]l formula I
ol |8or_nar| c or polynmeric substance. Mst preferably,

PREPEI P8R N-dorguly eraup s kd ant el pastf swaedonomers of
ghel e@sler@ne FMVAMES %#,:ﬁﬁeg%%e%ﬂefé%ﬂg%gs# W Rnomers

at | éast one nononer e general for
eénpenewslafotawfiendfl hgrong, gard4at andast skewond of the at

s of 10 the neral fornmula _ll, gne_of the at .,
TBEEF e ToRoHErs S51 tgengrRe Rl FOFER AdyicRgPg Lsing an
dpoapd @esacorRd Ofgddip at ptedstahip, NOpRAES _619trzol;n€-§ic or
general formula Il conprising an epoxy term na
Brouperbrefdragiiafice his ofpyosdr ifram thel pesond of the at
sHbsta ' d_fr t n the_at 15 | east
PSR nSnbREPR oty Sk, BerSR R SoP gt chp Eaing an
epoxy teemrminel ggawupn dnm amuaiolnto V9% r H9e N@f®, more
preferably 5 to 80% w/w, more preferably 10 to 50% w/w,
more preferably 15 to 30% w/w, most preferably 15 to 25%
w/w of the total monomer used to produce the oligomeric or

polymeric substance.

Preferably, the ratio by weight of the at least one
monomer of general formula I:the at least one monomer of
general formula II is in the range 1:0.1 to 1:10, more
preferably, in the range 1:0.5 to 1:10, more preferably,
1:1 to 1:8, more preferably 1:2 to 1:6, more preferably
1:3 to 1:5, more preferably, 2:7 to 2:9 and most
preferably, about 1:4 in the oligomeric or polymeric

substance.

In a particularly preferred embodiment, the oligomeric or
polymeric substance is formed from at least one monomer of

the general formula I which at least one monomer of the
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preferably 5 to 80% ww, nore preferably 10 to 50%

e preferably 15 to 30% w w, npDst prgljr [
W(fllgo\/(s{{slgwgg{ w w of the total nonomer used to Cg[r@g%g%m%“

the oligoneric or 20 polyneric substance. Preferably,
the ratio by weight of the atzd east one nononer of
general formJIa |:the at | east one nononer of general

LD, bRyl 17 ARG b Wl mtctD, ana ot

plrﬁsﬁf a’bd\rcy moihof:hetre bf8 tma)rgermzﬁﬂerﬁdnhyulla 21Xp one, of the

nore ,pre.ferably 3t 27to

A LHRF Frosyo 159@9@?5&9 i S ol
Oa[nd)oé.yEEE:bﬁd S4bshance. Badth &n@%lbh@ﬂé@é' B the general
prefterred enbodi nent, the oligoneric or polyneric

ik e ILs dasmmd imonaat SPeEst ttﬁ@lrmilonﬁ?ow whgge the

S d s BeSe el 0ue o Shea it ; e ter oy nflgridi? 88 che

CpE 5 SEarmdt & oL nybmgrdsps and Natforingdsigriomp: one of the
mononers of the general fornula one_of _th

hl at _
|¥asteqp REAOREFEMSES g8fie PERSF B miPE I oh A E’é‘v&ng A=
aé‘ds%c%‘fﬁpngfc’flfﬂgea%t 1828t R MABRBRESs Ofoft N@he general
general 5 for a |l conprising an epoxy ternnal ,
gfcmrpllxaner &It hecommtller(gJy aRi glepoxef thermingbasgreN® 1S

neral a
I\@lf% W%ob]ﬁ e oal‘nqehe ng{) Igag?bnﬁ{v\c}oséen%noﬁertg §O more
gerefatah Dy nthathe havigey 19 <dh: 35a33eton800ﬂ0t e &5, more
| east two nononers of the general 10 fornula

W@@Wahneﬁbﬁy P D Gt o 48 Ty 8PS 4Bl Fq B0, vet
aﬁE&féré%ﬁolﬁgth%Qngé 48 €4, omoreg MefRrably to 25

|nt e range to780:10 to 35, nore
and in a particularly preferred embodlment, the ratio is

approximately 20:60:20.

In a particularly preferred embodiment, the oligomeric or
polymeric substance is formed from at least one monomer of
the general formula I which at least one monomer of the
general formula I comprises an N-formyl group, and at
least one monomer of the general formula II, which at
least one monomer of the general formula II has g = 4
where the ratio (by weight) of the at least one monomer of
the general formula I comprising an N-formyl group:the at
least one monomer of the general formula IX having g = 4
is preferably 1:0.1 to 1:50, more preferably, 1:0.5 to
1:10, more preferably 1:1 to 1:8 more preferably 1:2 to
1:4, most preferably about 1:3.

In a particularly preferred embodiment, the oligomeric or
polymeric substance is formed from at least one monomer of

the general formula I which at least one monomer of the
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preferably in the range 10 to 30:40 to 80: 10 to 30,

yet nore preferably in the range 15 to 25: 50 to 70:
wWOoRSod/ar92% 15 and in a particularly preferred PCT/EP2006/000636

enbodi nent, the ratio is approximately 20:60:20. in a

particularly preferred enbodi nent, the oligoneric or

pol yneric substance is formet from at | east one

nmononer of 20 the general forrmula |I which at |east

oareerawhorfierrmfla he geomepalsdor am aNt+ feompti eown and  at

or nyl ou and east one o f e .
%\Lﬁq'l%t? al® nﬁrﬂﬂﬁ% ‘%1 Eh S 19Tt %ﬁe m%%orr:!:eir1 of TR 23t
oeNer abnd %&%ﬁefl ohaﬁhé Federshef rivita r 2t i ag by terminal
wei ght) of the at |east one nonomer of 25 the gener

¢poxy| grpupongierst nghanrrEier AY grobghtheCht © eea%‘% least

prefergb r oéf h%b 1%%8‘?5:%0?2 bre eragavé&gpﬂlslﬁg ish N-

flodtlyl ntg‘:ﬁnmﬂfm abklty ledsto 4né nmusmoquse:ef erfablthel : general
to 1:4, nost 1;;referabl abou

berrntal &4 yIpyeRer edt ﬁﬂbﬂ?irerﬁpo’f%egjéf)}lﬁoﬁesrl prgferably

Pobywr'@osqbsﬁoancﬁo'x% f?f@f@réb@{ﬁ at] | @ast @e1:10, more
nononmer of the general fornula whi ch at | east one

maﬁmaabbif iLh@ wxgoa@iomgsgepve;fﬁgabhxoé1@@@639 12, most

raI nprises an N-fornyl group, and at
?r%]R% o r o? the general fornmula Il, which at
Ieast one mononmer of the general formula Il has a

term nal _epoxy _group where_ th 1|o t) of .
TRe2aParddstu 5 rdive Hl%ﬁﬁi%?e%fe é t]f‘%r ﬁ‘EIléoi“er s O
ﬁ@ﬂyﬁléﬂ.eg s%slﬂ:ancfeoriy | fS{‘ﬁé@ E:k}%matatl ERSds©NEwo monomers

nononmer of the general forrmula Il having a term nal
epoxsheyr geperslprisfmrls yII]: @&tosleast: 50, fippe of the at

Eggfsgr %xk/)vloymo%lo%e%st %fl t%l% g'é?l al formula II having q = 4,
and at least a second of the at least two monomers of the
general formula II having an epoxy terminal group where
the ratio (by weight) of the first of the at least two
monomers of the general formgla IX having g = 4:the second
of the at least two monomers of the general formula II
having an epoxy terminal group is preferably 1:0.1 to
1:50, more preferably, 1:0.5 to 1:10, more preferably 1:1
to 1:8 more preferably 1:2 to 1:4, most preferably about
1:3.

Preferably, the oligomeric or polymeric substance is
formed from 0.1 to 100% (by weight of the total monomer
used to produce the oligomeric or polymeric substance) of
at least one monomer of the general formula I.
Preferably, the oligomeric or polymeric substance is
formed from 1 to 100% (by weight of the total monomer used
to produce the oligomeric or polymeric substance) of at

least one monomer of the general formula I. Preferably,
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preferably 1:0.5 to 1:5 nore preferably 1: 0.7 to 1:2,
10 preferably about 1:1. in a particul

nost
W8P embodi ment, the ol i gomeric or  pol ?@?%006/000636

substance is fornmed fromat |east two nononers of the
general fornula Il, at least2a first of the at 15
| east two nononers of the general fornmula Il having q

= 4, _and at .| east lieastoANey £ 5 t
B3R oREFEOBF e ©Fg é’%’& S’grl%@tl%r %ﬁ%@%ﬁ%ﬁaﬁ%g an epoxrom °
16091 N2l Grdumiher ethéheotali nofbyeneiugied tof Pheduce the
first of the at |east .two _ npnoners _of _th e
pblaGRaTie RE/PROVESELA SHRSEBRORY 96 BF TRACK: Ofgalpnoner
LYO IRNUYEBISOf tbengeaeral frfeReérablly, hew nglagomeric or
epoxy termnal group is preferably 1:0.1 tao ]( 50, . ht of
polemprétesabbyante0if formedofraBré pPef8P&bI(pyivpight o
to 1: e preferabl 52 : t f enaklomeri
kBgut EoTRs. BEpRefertErd the Sl B, haaterte o
subgienee | subbeaned)from Oatd toedd%qrsy wsingmewnf of the

the tot al dt d the al i i :
Senewadi ¢ UMt EhceT - of LI ST rokoner LGPOPRESC  OF
%%?. al-if0 rs‘Engacaﬂcégstf%fx%@b ley-omt e 10kiog@wemisc (By weight
(0] u

neri c substance is formed from1 to 100%{1% )
Wi gtite oftotthd tmomdmeronused UxederegupPoddte PhiIOmMeTic O

SLSHEe RERY) CpRiht CElal] dle lasipone or cne
ORHRT5 1o AGTIEP2006 100063 er2dIvhe othgonmediigoperic  or
oL, SaBTLance | PR (O % B MR wesone of
Qi JORRS G oﬁho%%&r*béﬁer LSegubghansLda@ie attheassligemeric or
nononmer ~ of the general fornmula |I. Preferably, the

@dlgmeric @ubstance) of at least one moénomer of the
general formula I. Preferably, the oligomeric or
polymeric substance is formed from 10 to 70% (by weight of
the total monomer used to produce the oligomeric or
polymeric substance) of at 1least one monomer of the
general formula I. Preferably, the oligomeric or
polymeric substance is formed from 15 to 60% (by weight of
the total monomer used to produce the oligomeric or
polymeric substance) of at least one monomer of the
general formula I. Preferably, the oligomeric or
polymeric substance is formed from 15 to 40% (by weight of
the total monomer used to produce the oligomeric or
polymeric substance) of at least one monomer of the
general formula I. pPreferably, the oligomeric or
polymeric substance is formed from 15 to 30% (by weight of
the total monomer used to produce the oligomeric or
polymeric substance) of at least one monomer of the

general formula I. preferably, the oligomeric or

polymeric substance is formed from 15 to 25% (by weight of



5 polyneric substance is formed from®6 to 100% ( by

wei ght of the total nonomer used to produce the
woabéagoessi ¢ or pol ymeric substance) of at | ea€t/BErPe@e6/000636

nononer of the general forrmula |I. Preferably, the

oligoneric or polyneric subégance is formed fromO_i

to 99.9% (by weight 10 of th& total nonomer used to

produce the oligoneric or polyneric substance) of at

teast tobel nonomemenf uswl denemalodugenultiel  oligomeric oOr

Pr ef bly, th [ j [ i
PRTHERELF o ST EE05 (0 vl G oo £ e oGP ofREs bE  ehe
H6edrs0 poeofute the oligonmeric or 15 polyneric

substance) of at |east one nononer of the genera
formula |I. Preferably, the oligoneric or polyneric

§PQ§%§QB§ i s taemed:f EARLLOCt 00 £0% 6hymeel ght sabsthhee is
fotal rondfer used to produce the oligoneric or
poryheri cEeusd afeem of dto | 888t Ome mevighdér of tiHee 2¢otal
eneral formula_l. Pref.erabl the.oli ric_or .
%BPV%H cU§Ebst EﬂcepfgdPSFmeéhFr or%ligo?%'ifgs% P%y polymeric
webghtnek) bife drotialagmnaernesetet oopr gdneeal h€ormula IX.
oligoneric or polyneric substance) of at | east_one .
RERBAEALAY , t hEhegeRAAGPMEBLFul 8T . PPAYTErS v Sugsance  1s

BLEGRR! | Eo0hedS AU MBI | & SYBRL AMGE hiedlgiedsl rofe 13otal
0 o (by weight o the total nonomer used to

poodnee t heedl | gomepirodoce paheneold.gomestiance) ofocdymeric
I f_th | f la |,

BREREARRR). e fol | Gtfor 2 GPOUORFY nf | Suskatafogmde I1-
borredabion 183nko 3A%goherwei gl 0fpod9midie d otsalbstance is

nonomer used to produce the oligoneric or ol ynerijc
Subshamcefoonedt fremst1®n&omh@brer(bof Wﬁbghger%fr afhe total

[BEEHSR, L B SRl 08, GBI o oL U tomert.c
20D6+070e%] 6 FFCHEPRONS! 06 3Bonomer of general formula II.
Preferably, the oligomeric or polymeric substance is
further formed from 30 to 90% (by weight of the total
monomer used to produce the oligomeric or polymeric
substance) of at least one monomer of general formula II.
Preferably, the oligomeric or polymeric substance 1is
further formed from 50 to 90% (by weight of the total
monomer used to produce the oligomeric or polymeric
substance) of at least one monomer of general formula II.
Preferably, the oligomeric or polymeric substance 1is
further formed from 60 to 90% (by weight of the total
monomer used to produce the oligomeric or polymeric
substance) of at least one monomer of general formula II.
Preferably, the oligomeric or polymeric substance is
further formed from 75 to 85% (by weight of the total
monomer used to produce the oligomeric or polymeric

substance) of at least one monomer of general formula II.
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23 the total nononmer used to produce the oligoneric or

ric substance) of at | east one nononer 6#
W(gg(qu%51§ o ngT PB0s/000636

rmula 1 5 Preferably, the oligoneri

pol ynmeric substance is further forned from'1l to 99%
(by weight of the total nonoaer used to produce the
ol igoneric or polyneric substance) of at |east one

naner. of general faor Kl o Prefglakl-Y e t Rebstance is
%Il%leggr Iblg' "or tgl& y%?‘id(;&ug?%éé ar?ge ?’fs? %ﬁl %uFt her _fsor med
fFuehert ERR%J bfrowi ght lehsthevwotménomenenbevised geseral
produce the oligoneric pol yneri ¢ ., subst.anc 0 ‘
[ex818ne Thononef* ‘aFeﬁ%ﬁb{ al FoF mﬁcjal.gqnf?rl r g%rer gﬁﬂymerlc
%ﬁ%s@aﬁ%‘éﬁeiéc rd YFRbiC SUBShamceofs tHalr therleast two
ormed from10 to 90% (by weight of the total 15 b
momomersusell genpraduderindaoloker B GMpBIty el Eo 90 (by
subst anc f at a MNP L le e Tl ic
I""Ie.lg&"%r @%?srtgbﬁ %Oétaﬁe%n%ggener | %rtopgﬁr%?ehﬁe? Sibst ar?? e T
ios falherid osulpednios 38nbo£208 (U i Obyt weight of
total nononer used to groduce the_oligo i

ric_.or .
sEIey nEOta o0 MOEREEENcBFeHf P | RERIUCHe HbhorgNeric or
Sl {fOr Bubatadce) Pr&f erabkicohhe &f i goiEer he Orleast two
pol ynmeric substance is further fornmed from50 to 90%
(Mopnonsnghtheofincheensral fomwddeTIused to produce the
oligoneric or polyneric substance) of at |east one
nononer of general. fornmula I X 25 Preferably, the .
QlreRyvRitisy or fid yrolriigomsithist anoe igolymertiker urstamhce 1S
from50 to 90% (by wei ght of_the total. . non r_use
RF B cE t ﬁ@eolai%]&?@% éojd"rd%l 9?%??%11:35%38%%678?30?{ & ang
g leasy P@e?@ﬁ@ﬁgblyfb_e@%éﬁl 150pAHl 808nby dry weight of
refer ab?y, he ol i gomeric or polyneric substance is

3thd ubtihderf ocompod Foherr5 t oPBEIRTAYLYei file oplifemeric or

H&gf§meric substance is present in the aqueous binder

composition between 6 and 60% by dry weight of the binder
composition. More preferably, the oligomeric or polymeric
substance is present in the aqueous binder composition in
an amount between 6% and 50% by dry weight of the binder
composition, more preferably, the oligomeric or polymeric
substance is present in the aqueous binder composition in
an amount between 8% and 40% by dry weight of the binder
composition, most preferably, the oligomeric or polymeric
substance 1is present in the agueous binder composition in
an amount between 10% and 30% by dry weight of the binder

composition.

According to a second aspect of the present invention,
there is provided a method of preparing an oligomeric or

polymeric compound as claimed in the accompanying claims.
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the oligoneric or polyneric substance is further
formed fromat |east two non rs having genera
formula 11. Preferably, the oligoneric or polyneric

an is rmed froma fjrst of t at least two 5
TR GRer G 150 an RS, 67 CEOR and/ox
Wt ey abé PEmbHEAt BY ahn{O RRIBILAUS &¢ o a%r,ggﬂ?% é;g%nple,

0

oquﬁgFriq or polyneric substance) and from

Fﬁf i@l BE- the total nonomer used to produce the

oligomeric or polymeric substance) of a second of the

at least two 10 nononers having general fornula I1.

Prsfferaiily;, t hehel | Bover i cemovab! yagehe SWosialeRd S water.
nt_.i.n the aqueous bi nder. conposition between 1%

g%%¥%£?h%Y7meep#%Pérﬂﬁ%P%ﬁ&mégﬁny%ﬁﬂﬁﬁhﬁm@§9m§ryses at

Ueiaglt! 6helnldindi NderpLOfROghy ON pRr eﬁ%—abk&n&lﬁf agent

oligoneric or polyneric substance is present I'nthe

&GRS IS S5 ndemlxdomsosot | watieet e @tanik®(% byedralcohol.

' h i nder Qsi tian. r refecahly, )
?ﬁE&% Fg%ﬁ%rﬁ%g%rQEOF§§§EF8DEE§§§F§%%%Q? Sp?e%@ﬂglﬂﬁ point
oife d@seoustimmdel 0000POginkhearkd 2@ tan 1Q¥0URy beimeeN re) .

% and % by _dry weight of the binder conposition,

F&ShA é(r'ang,e tHe HFSePRe ARlpMghedisc any C1 to Cg
subshance ipsy in e . aq %ggﬁ:b' e si.tio
in an annunteﬁgfﬁgg%'85?§ng§48%o y dé@gmé%gﬁgggflﬁhéﬂmy G
bPnfer aleompdsi t iBrammiest @f efeiabbye bhelebikgomrid @lcohol

megj.c 2 ubstance is present, in the aqueous
%lhﬁgg@éco#bl%si F%n lflﬂ% aﬂe%%ﬁﬁ?e‘get%eﬁ“ei 3®phancl,
bpodryppamiogdht ofitdhel biaRderth& ORI .t i Obreferably, the at

least one alcohol is added together with the at least one

monomer of the general formula I and the at least a second
monomer having the general formula II, or alternatively,
an at least one alcohol/water mixture may be added to the
at least one monomer of the general formula T and the at
least a second monomer having the general formula II.
Preferably, the at least one alcohol is present in the
reaction mixture in an amount between 1 to 40% by weight
of the total weight of the at least one monomer of the
general formula I and the at least a second monomer having
the general formula II. More preferably, the at least one
alcohol is present in the reaction mixture in an amount 5
to 25% by weight the at least one monomer of the general
formula I and the at least a second monomer having the

general formula II.

It should be appreciated by one skilled in the art that

the above mentioned preferred features with respect to the
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According to a second aspect of the present

30 thﬁée is provided a nethod of preparing a@CT

“Kbymﬂg % ¢ or pol ynmeri ¢ conpound as cl ai ned
acconpanyi ng cl ai nrs. WD 2006/ 079M6 PCT/ JLP20

i nventi on,

Pﬁ006/000636

O NW@86

25 Preferably, the rel eased &fcohol, R33COOH, R34COCOH

and/ or water may be renoved by any nethod,
ka5 exambhel sheit| banidarly Ruefler abby, tHeh
renmoval agent conprises water. Preferably,
removal agenRt-further conprises at |east on
Preferably, the RLO - renoval agent conpris
m xture of water and at |east one al cohol.
Preferablly, idtepat(il)edskeshdlAevt AaSSBPB

such as,
copricnal R°O-
t he R10-

e al cohol .

es a

BRFIRS between

' 0 of h 0 0
BBLnL o ed e SRl DR AR AP oL FOPaBs oace ot

eampeisaftgre&beaimlloo@r efret a60SC . t hBoat pe
al cohol is any C1 to C6 al coho

agerebéy, step

sui.t apl
Ad)| §a§ﬁso@éa§lecé‘ﬁola CPRRPHAE G bSFHgEBtEPQét ?’P@t § €.
to nethanol, ethanol, 15 isopropanol, butanol and the
l'ike. Preferably, the at |east one al cohol is added
Pm@éehabl\mthtlueheraaclteam afhestaBnoddy) ofakfe gdR&alat 2

formula |l the at lLeast sggoRd
Fﬁ@gﬁ&%&%ﬂef PR | b4eor a t%gnatlve: %ﬁgg¥kggg¥' Eae
@8 ctliephotak¥et lads Xatr @ rraeymperaldmheel betmeen201@PC and

| east one nononer of the general fornula

dt t
6836t a MVndPEEREFBP Kavitif t KE2GEME al t?%?%mﬂ%ﬁae at a
eﬂ%:%&%@@be“%Fet%&eénea%tm@“ea%'d?OWOO S preseiferabihe the

tion mxture I1n an anmount between 1 to 40% by
wesiagiiti orofi st mtadtysdedmei ght of the at | east one
nmononer of the 25 general fornmula | and the at |east a

second nononer having the general fornula Ii.

prefrrattiys, thiee abateBpét 0OB6mprises any suit

Mor e
able catalyst.

Preferably the catalyst comprises a transition metal ox

group 14 or 15 chelate compound. Preferably, the catalyst

comprises a transition metal or group 14

or 15 organic

chelate compound. Preferably, the catalyst comprises a

transition metal or group 14 or 15 alkoxy chelate

compound. Preferably the catalyst is water

soluble. More

preferably, the catalyst comprises a transition metal or

group 14 or 15 poly-alkoxy chelate compound.

The catalyst

may Dbe stabilised by an alkanolamine derivative.

Preferably, the catalyst is selected from compounds of any

of the following: titanium, zirconium,

hafnium, tin,

antimony or germanium. In a particularly preferred

embodiment, the catalyst comprises a water

soluble alkoxy

. titanate, zirconate or stannate compound stabilised by an

alkanolamine derivative. Most preferably,

comprises an alkoxy titanate compound.

the catalyst
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al cohol is present in the reaction mxture in an
anount 5 to 25% by weight the at | east one nononer of

worhew/ogenieral formula | and the at | east at seCDR#2006/000636

nononer having the 30 general forrmula Il . It should

be appreci ated by one skill in the art that the

above nentioned preferred features with respect to the

WO 2006/ 079516 PCT/ EP2006/ 000636 26 R10-_ renpval

Exeparnles ni 0hr | §uappPyet o Crhel¥strondnNRIEe r it (RTM) .

Aol er all e 18P ot akePoRkaceadli avErRTEC  (RTM),
tenperature between 5.. 0C and 90C. More preferably,
cineper¢)al ik esval kel eat fzom tEtperent Mat eyween 10C and
60C. Most preferably, step (i) takes place at a
tenperature between 20C and 50C. Preferably, the

BRSO Pf ShEPréhddidkeskb astacé at 18 sebpebbéupE in a
between OC and 90C. Mre preferably, the reaction
nange b sl bt the tehpel ki by O bR LAY and  60C,

Most preferably, the reaction takes place at a

t enperature between 20C and 50C. Preferably, the
Peatéiainlys cheakpaedionstBkekepdllog irhetlatptgsence of a
conprj ses any suitable catalyst Prefecably the .
Rt & é’t“r?d?rp???ﬁggget r%sﬂﬁ&ﬁtrre?}é? &) 8¥o$§1614r8‘r"‘°t1°n
ﬁﬁ@@?&?teﬁm&m-y?rﬁ{@f?ﬁ' Bajubecsatdnitises at least
conprises a transition netal or group 14 or 15 organic

e caeldt e conpound. Preferably, the catal yst

conprises a transition nmetal or group 14 or 15 al koxy

chel ate conpound. Preferably the catalyst is water .
Bobkablablihr eheppifl eddhistert Hes qatedgrst tonphéswsagtion in

transition nmetal or rou 4 or 15 poly-al ko .
Shoreonpotad o ere R arsdust ‘EnBop PoE¥%he reaction
mixture to between 6 and 1, more preferably, between 5 and

1, and most preferably, between 4 and 1.5.

In one embodiment, the pH adjuster may comprise the acid

R*3CO0OH generated during the reaction.

Alternatively or additionally, the pH adjuster may

comprise the acid R**COOH generated during the reaction.

Preferably, the at least one acid is any suitable organic
or inorganic acid. Preferably, the at least one acid has
a pKa in aqueous solution at 298K of less than 5, more

preferably, less than 4.

Preferably, the pH adjuster is a strong Br@ensted acid. By
strong Br@ensted acid it is meant a Br@ensted acid having
a pKa (in aqueous solution at 298K) between -12 and -5,

and preferably between -10 and -6.
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W%ﬁ@?m@s ¢ he fol | ow ng: titanium zirconium

25 may be stabilised by an al kanol am ne deri vati ve.
ferably, the catalyst is selected fromco ,ﬁgds

2067000636
tin, antinony or germanium In a particularly
pr eferred enbodi nent, the ca&Bal yst conprises a water
sol ubl e al koxy 30 titanate, zirconate or stannate

%9%%%@1%@? | bsedalyt@abnadhfrananamige dafuvdeiveay be a
Most preferably, the catalyst conprises an_al koxy

weaknaﬂ@ etz 1 GAD B0 0677 IBUBeEHSER25 58 (F) bggmeant a

BERRAILE s L B e A 290

@;@ﬁcme@l alsl )anﬂ/wﬂoablaﬁdf mefémhbignbb’awehey+35and +5
Preferably, the reaction takes place at a. suitable pH
ina range to suit the stability of the binder.
Brefrerallly, e R2alkaet bakescdacesi athe poeablee of
a pH ad] uster operable to adjust the pH of the
reaction 10 mixture. Preferably, the pH adjuster

npri-ses n c r r t
SRS & o pBaERp B At fant, BhF Ay it (DRcIMe buc are
sidhtf | eleertritecad) ust ame piff dhe héoldawingn dbone or in
m xtyre to between,6 and 1,  nore preferabl bet ween .5

&MOLRALAR oS PTBE ef e IR C bR T G PREET 7 g Rl ic,

%Qﬂh@ntsué&%zw | st 8ilc , MRE iGN isiadilke, &@‘di‘ochlorlc,
3CO0H ‘gener at ed 'dur i ng the reaction, 20

,suleﬂnmm/,a whosghidtitd onaHitricahe l}ﬂlflé?dj ustret pgroacetic,
rrset Il L
q%%?ulr%nel‘fée’r a% Cé%tan z?ﬁ% %}sag%tsg% r? S ?lg:gl %Ilg any

sw tabl e organic 25 or inorganic acid. Preferably, the

at |east _on h K | n
K BF |1@§f‘§ttaﬁclage 5?1?:9,&@? 2 Iftejgrllje’ggée 3? %trl oadcf‘ittlonally

comprise at least one water stable Lewis acid. Examples

of suitable Lewis acids include but are not restricted to

LiCl, FeCls, ZnCl,;, CaCl; and the like.

The components of the second aspect of the invention may
be contacted in any order. For instance, the at least one
acid may be firstly introduced to the silanes and then
later to the water or the water/at least one alcohol
mixture or, alternatively, the silanes, the at least ome
acid and the water or water/at least one alcohol mixture
may all be introduced at the same time. Beneficial
results may be achieved by adding different amounts of the
at least one acid at different stages of the

polymerization reaction.

Additives or stabilising agents may also be introduced

during the preparation of the binder. Examples of such
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aqueous sol ution at 298K) between -12 and -5, and
preferably between -10 and -6, WO 2006/ 079516 PC
| EP2006/ 000636 28 Alternatively or additionally, the

pH adj ma a ak. cid, By meak
BAEAE i (s 108 st L AR L sty sitica

cS @ ramlmmﬁgolagem Ir PHPerhet veen -5 and +10,

and preferably between +3 and +5. ti Preferably, the

at |l east one acid is water soluble. Exanples of

a st en [ u r s
D T EePoRips Bl o £T ! HRepl | EfoRihel Badllly jthe w0
carovadt | agent ortm ccheacether pmgme(ﬂnentsbutymi an alternate

f%@’lrogﬁlﬁq r[_IaI Ortl‘h.sul o Cﬁ‘“%spﬂs =3 %%’&%r o rleﬁy, are

ddddiotaceld r'o -weﬁéiﬁ&ﬁéyl £gBhE., trd féU%cher alternate
met hanesul fonic acid. 15 The at | east one acid may

ﬁﬂt@dﬁéﬁ%l yaoﬁraqm@no@afl m}ne congredientts | sast mimed with

acl ds | ncI u%ﬂc;‘gﬂt ag?&ll res Ire:ﬁit é%tﬁdgu%{i ghg llgggts,()f S

2mQ@radica®k?. and t he Ilke. 20 The conponents of the
second aspect of the invention may be contacted in
any order. For instance, the at |east one acid may be

fibest +ambRa1 od¥ced dondihe $1kaBas fl’iwccséﬁnanliﬁbﬁr Wwaler may

the water or the water/at |east one al cohol m xt ure
&e renforeed vat yatm@pberaﬂesresaerat ofreagidegnera®Sium. The

m Xt ur ed “{r?ﬁ@ él%% m JtWragog:}g dnllﬁfeiarf’g:les agqsgl%o%ell as atter

Bemgflietiiddn of hydrolysis of the silanes. The evolution of
hydrolysis of silanes may be followed by any conventional
analytical method such as gas chromatography, infra-red

spectroscopy, Raman spectroscopy or nuclear magnetic

resonance.

The amount of removed alcohol, R*3COOH, R3*COOH and/or

water may be determined by any suitable analytical method.

The amount of R'O- and, optionally, R®0O- removal agent
used 1in the polymerization reaction may be adjusted in
order to reach a desired final solids amount after the
distillation process. The weight of the alcohols may be
replaced by the same weight in R'0- or, optionally, R®%0-
removal agent during the ©process or, preferably,

substantially after completion of the process.
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agents nmay al so be introduced during the preparation

of the binder. Exanples of sugbh WO 2006/ 07-9516

PC T/ EP2006/ 000636 29 include but are not restricted

tﬂcé@£h9h§3h03h|hﬁ%rdSbEb%ét §Qt§heaPEbE@ﬁE‘@ﬂvéﬂ%EBﬁ there
fers. one enbodi nent of the nethod includes

a%alféll n@rpﬁédﬁdo asr padvsl ggwppsitivche opherising a binder

R EOREr Sn AP BAethLdl 16 PoeRRAMRR g " TS

renoval agent. In a further alternate enbodiment, a

fr ction of the |ngredients are mxed with th Ri o-
TR Pk Y ok o e BaSehe Siddcdse (freosapive or

lﬁ%@ébem{ré pEiet esmmal 587 wake@NYepFIIH, aR-4CHe11ent

and/ or water may be perforned at atnospherlc pressure

o@amﬁerf%cggmrﬂfh@ angholadadey, stiapredoaicagnt legents for
st age ter conpl et

hjﬁ?g §S|§gof8§ﬁe Igﬁfis’The EVB|UFFBﬁgg?nL agents for

hyelxoi yeks of silanes may be foll owed by any

conventional analytical nethod such as gas

chromat ography, infra-red spectroscopy, Ranman

SPEEEEPSBOPY OrthICl QRN APRINEEI C o T €93, t3RANG-& 50020 paint.

The armount™ of renoved al cohol, R33C00H, R3' COCH and/o

M%ﬁemblﬁe ﬁbﬁepmlnédi@yaargrzsmn,aM@@rmrqfeawly a shop

m)va Ig?’l aarz;tgug% (1J li[yh oﬁeo]‘r%ﬁ £ hd I{;Q%g%t i bie paint

nﬂs @ewaﬂdabledsh@p primer.

According to a fourth aspect of the present invention
there is provided a two component paint composition as

claimed in the accompanying claims.

The two component paint composition may further comprise
one or more of the following in either component: non
conductive pigments, thickeners, rheological additives,
colloidal silica, coated colloidal silica and/or at least
one silica sol. Preferably, the first component further
comprises one or more of the following: non-conductive
pigments, thickeners, rheological additives, colloidal

silica, coated colloidal silica or silica sol.

Examples of suitable non conductive pigments include
titanium dioxide, red iron oxide, calcium carbonate, talc,

aluminium silicate and yellow iron oxide.
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optionally, R8O - renoval agent during the process or,
preferably, 30 substantiall% after conpletion of the
process. WD 2006/ 079316 PCT11°EP2006/ 000636 30

According to a third aspect of the present invention |
Preferabd vpr dlialetiva paipenedhpP3iitofOFPPSLtsiong Gpmprises
bi.nder_ ..conposki{pn_as ' hp ot a nyj ‘
Arai e TRE ot iy pefaRaEiatY, | bR G epR dibonent: 1
deqnaldrv.e OPrefddlely) vehpahtt leash amewdtidler is present

repellent, dirt repellent | nt _for concrete and
flac dd&s ST GIFH B Hge Mt Heab I3 ddbrif o dretween 1
wald syowa er chepeklefeid@entss f@he tB¥bhACEompBnent. More

Preferably, the paint is an anticorrosion paint. i
Prsiferablly, t hbepaitnt legss prneredildere psefdiagsnt gin the
sho rimer. In an_especjally. p d ,enhqdi L,
e g alnane Y s  PRLFeEls LA TR0, of the
Arourdiytaspeet thé sbeopdesenponavent i oord herefdmsably, the
provi ded a two_conponent paint conposition as, claine

d. .
it tiRestc cCOMpaRyt Her clai RESSSBETRE (W6 St fioRanfRnt 10
GAMPERLEALN BB 1967 GRIPEGFE ofONEnd! Y udighbieof the

ow ng in either conponent: non conducfive
Eeagpment s compiovienrier s, Mbebl qpiekdrakldri i wde at least one

Sl 6 i oML LI FHERAN S B pmount

fBetvRein 290C0aRpAI S8630NEE OrtH®r e1ef e ghel | 6 Nnghe second
non- conducti ve
component.

Preferably, the at least one filler comprises a mineral
filler.

Preferably, the at least one filler comprises one or more
of the following: iron oxides (other than micaceous iron
oxide); natural and precipitated barium sulphate, barytes,
blanc fixe; aluminium silicate, kaolin, kaolinite, china
clay; magnesium silicate and magnesium hydrosilicate,
mica, talc, chlorite, tremolite; silica, surface treated
silica, amorphous quartz, crystalline (quartz, fumed
silica; aluminium oxide and hydrate, bauxite, calcined
bauxite; calcium magnesium carbonate, dolomite; mnatural

and precipitated calcium carbonate; aluminium silicates,

feldspar; nepheline syenite; calcium silicates,
wollasionite; =zinc oxide; =zinc phosphate; graphite;
bismuth vanadate; 1lead chromate; silicium carbide;

zeolites; pyrophyllite; glass flakes; iron phosphide;

nickel phosphide; hollow spheres; and aluminium. Also
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pi gnments, thickeners, rheological additives, coll oidal
silica or silica sol

L1 . coated coll oi da
W@gﬁ@%&ézof sui tabl e non conductive pignents RGILERRY /000636

30 titanium di oxide, red iron oxide, calcium
carbonate, talc, alumniumsi2licate and yellow iron
oxi de. WD 2006/ 079516 PC7'/ EP20061000636 31

Ero%fs‘?.mkél Y arkheotWRr CORRRIENEs Pab Nt fdinpasidd,on carbonates,
onprises at |least one filler. Preferably, the second

cdipordms i oxidesonder varpgdpErgbl y, the at | east one
filler is present in the second conponent, preferably
in an anmount between 1 and 99% of the dry weight of

tphe FReee1s, CONpaRent .sddume]l  prafmgratsnt, t lomprlsesst zinc.
one filler is present in the second c nenty. .k .
Rt oFI20 “4A0 80% BFCERBE Gy RGN BiUEASE zinc

%%ﬁ%"dfié’.@?”%tnc MpsGadr eber aplye thet.at peaserabdy, the
I'TTer I's present i'n the second conponent .in 10 an

animmtihesnesen30imnthe0seepnehecwpyngeFghtt 8P gfount 1 to
gond conponent . most. oreferably, t IhcRe M

A oPrl CChrocky: PRIPRE' SLoTALsnpamnds CoRBZhAE, o
hataramme, anthd0amd ihemgemeighttlod semombogrponent in
conmponent. 15 Preferably, the at | east o filde

EShp AOEE.Ly 29 ndral 808 1 ¢Er C efiﬁVab‘T’?/];a?e%eoéflt Flégstsecond
Wb b CORRIS G5 MO LYY Ene2@:i0k the pobbemtngn the
i Torr oxi des (other than m caceous iron oxide.); : oy
redanad comp@rent pinagedapaEntimuitph&08, Harytedry weight
bl an¢. fixe; alumniumsilicat aQ|.iJx, in.ehdezi :
c‘?ﬁ ngheclsa%ﬁorffggﬁgléapaﬁg{él%l'i ca]tﬁgsgn frFéa%ger]f]éjLg)iq‘ulylm e 8
hyesosht | oAt ehe Beesndt abmponbhor iihe ant eewwlit; &0 to 50% of

silica, .surface treated
the dry weight of the second component.

Preferably, the two component paint composition comprises
a colour pigment. Preferably, the colour pigment is
present in either the first or second component in an
amount 0.1 to 50% of the dry weight of whichever component
it is present in. More preferably, the colour pigment is
present in either the first or second component in an
amount 1 to 15% of the dry weight of whichever component

it is present in.

Preferably, the second component comprises a conductive
pigment. Conductive pigments are known to improve both
anti corrosive properties (by electrically comnnecting zinc
particles with the substrate) and arc welding properties.
preferably, the conductive pigment is selected £rom
micaceous iron oxide, ferro alloy, di-iron phosphide,
copper flakes, nickel f£lakes gstainless steel flakes,

aluminium flakes and the like. Preferably, the conductive



25 silica, anorphous quartz, crystalline quartz, funed
silica; alum nium oxide and hydrate, bauxite, calcined
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natural and precipitated cal cium carbonate; alum nium

silicates, feldspar; nepheli ge syenite; cal cium

silicates, 30 woll asionite; ZPnc oxi de; zinc

phosphate; graphite; bisnmuth vanadate; |ead chromate;

Blomenimisapriegent zeolthe‘s§eogyudo;§4¢qume@t Ginasg amount 60
a 0

Shenms, “Enar e Rl etony SE N Sogarg65 gibbithe . more

B@éﬁEEﬂb&@lOOﬁﬁ@G c6ﬁdpoﬁ$ﬁblepﬂgmentheisfqmﬂééent(ﬁln the

sul phat carbonates, silicat oxides an

SERBER: COmmBREEy d i O o EOBSReRE CHRpFFesreioht
3ifN¢he BeRBoeledlbynehife zinc is present as finely

divided zinc, zinc flake, zinc powder or zinc dust.
Preferably, the zinc is present in the second

PRERGASALY. 0 ARLTHIS | redfoonddt O pLife M ¥oBedthiOh  may

€ Secon nponen © Mof 8 pr e
;ﬁueshetr mn@lﬁeseee@ﬂdammaeﬂl@mtmesl%m a@lamitﬁ-%éﬂtllng,
of t he dr t of the second conponent. Mre )
REpdngtRy 1hitEetiiiy Sageatant THEEhdAAGUGRF OF wetting

%ggggent |n an anount 30 to 60% of the dry weight of
e second conponent. Most preferably, the zinc is
present in the second conmponent in an amount 40 to 50%

BB ER Aol AT compoRbRt  Baent LONBALT] oRoLYmeTs  or

hgaabxyes_hya C QU 1pis@ePol Ly ablent hgseql othey are
56 ment _is present in either the first or second

SRERLY re%e%lan@aht apounto BHoEef 2hewdvy Qfei Ghe dry
QElPﬁkCh%Yert %np%%%ntcoh>oh%n&feiﬁiﬂne Nedfy®ition, more
preferably, e colour prgment is
preferably, up to 1% w/w of the dry weight of the two
component paint composition. Typical anti settling agents
are clay type materials like Dbentonite, glycerol
trihydroxystearate, polyamides or polyethylene wax; when
used they are preferably added in an amount up to 4% w/w
of the dry weight of the two component paint composition,
more preferably up to 2% w/w of the dry weight of the two
component paint composition. Typical wetting agents are
ethoxylated alcohols (e.g. the product with CAS RN=68439-
45-2) .

Optionally, the two component paint composition may
further comprise suitable anti-corrosive pigments, such as

molybdates, phosphates, borates or zinc oxide.

Optionally, the two component paint composition may
further comprise suitable catalysts. Preferably, the

catalyst comprises a transition metal or group 14 or 15



present in either the first or second conmponent in an
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conmponent conprises a conductive pignment. Conductive
pi gments are known to inprove3both anti corrosive
properties (by electrically connecting zinc particles

wWiidn dthe suhpbliakie) aBdedegaBll (i Rhedr eREE1YSS. cdfprises a
Preferably, the conductive pignment is selected from
i RREusOn r oReead deot f ¥Rl | by, @F - i¥on PrEpHF dechelate

C ak ' fl S i S I sy
R Re Bt Sy A PR AL € o el & Efansition
aosrchict | e \WGr2fo6/ AO516r PCLEl EB2G0&y00@GEE atz3 compound.
pi nt is present in the secqond conponent i.n.an
a‘?ﬂgﬁtrﬁ?r%fyt 0 2% o?aFﬂgyﬁFy e ghY"gE?rt hégcgé’é%rﬁ:f More
1y MoEBe RI@LENER! Yoondiel SandactirkespLEBBNmdt®l or

present in the second conponent in an amount 40 to
oW theodriSvepintalisony ¢helaie crrmRoMydnerthe catalyst

gﬁ%%onqkiy'stgggl&@g co gggﬁ%pagﬂkaﬁggggghgioqﬁgpyvative.

her” conprise suitabl i vesS suc
antefacdhly Ngthe dedoabhests, id bekentead Hgentcoompaisids of any

I nhi bitor or tting 10 agents. Typical thickenin .

P! PaSied? FOLATENS YRRty B,  cin,
R LNOSP POF Y NBEShad@R. Usedrd hey aprtPEef£FBP| Ypreferred
added in an anount up to 2% w w of the dry 15 MEI%_

t
#nkorkinept cobpeneatapEEht COBRPSES] 6n WaksTe soluble alkoxy

‘%f%éﬂgg y’ZEP?ERaégb%4“%%%;5Q$$d5%q8§$%¥ %géﬁ#ﬁ%%?ﬁ)by an

conponent” pai nt “conpositi pica
agBrrsolatne| dertiypeivateri aost! i feeberdloly t ethe catalyst

gl ycer ol .
comprises an alkoxy titanate compound.

Examples of suitable catalysts include but are not
restricted to TYZOR LA (RTM), commercially available from
DuPont, or VERTEC XL175 (RTM), commercially available from
Johnson Matthey.

Preferably, the mixing ratio, by weight of the components,
between the first and the second component lies between
1:20 and 1:0.05, more preferably, between 1:10 and 1:0.1,
most preferably, between 1:2 and 1:0.1.

The two components of the two component paint composition
are preferably introduced to each other substantially
immediately prior to application of the paint composition
to the substrate; preferably, less than 2 hours before
application, more preferably, less than 1 hour before

application, most preferably, less than 30 minutes before
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when 20 used they are preferably added in an anount up
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pai nt conposition, nore preferably up to 2% w w of
the dry weight of the two copgponent paint
conposition. Typical wetting agents are ethoxyl ated
al chhoI St the product with CAS RN=68439- 25
]%E'tl onaffi§, WR tc'\%“pé’alr?ﬁ‘&'?‘enf"rﬁal pyeferably mixed

Q:@Q&?detxl riBY td Yiddher conprise suitable
anti-corrosive pignents, such as nolybdat. es,

phosphat es, borates or zinc oxide. 30 Opt i onal | y, the

AR SOTRS0E e A GO A0 a4 1By S U onne

eeiptd segodpbsafsbhi omr@t albebtveghoup7d¥ oOlankb V\DO% more
2006/ 079516 PCT/ EP2006/ 000636 . 34 chel at e conpoun
P&y, t hetugen y40%:oapfi sed%a FRANSNe$on m%@rably

Vet 354 %dlé_r)@g.ganl c chelate compound.

Preferably, the catalyst conprises a transition netal
or group 14 or 15 alkoxy chel at e conpound. 5

h | | ubl .
pre err%%lis’t er?éc";ccetdiaa?/ 3 %?Ppter 33 uar]%st:\/?cE%?POrﬁa]tta]ron 18

@bp]gfemth ar sbbpotaral kexycehebateo camound. dhg f£ilm.
cataly may be stabilised by an al kanol am ne

&’éfrqf\%ﬁk\lé’ TG efubFy 15t mresend yit Fhesdryctfdd o lepfween
QRPN O] a@%ugpigrg?ﬁ%ﬁl%%é?%@ﬂ bkt %’Pﬂd“%% and most

zi rconi um , tinony or germani um
paretfiegdldid Yoepmvefeer r5é)®  agrb Gditmioyt wetilué te atfa byt dry fllm.
conprises a water soluble al koxy titanate, zirconate

or stannate conpound stabilised by an al kanol am ne

deidoratim¢e tVRstririef efados dheHat@dlaidnt invention there
is provided a siloxane polymer composition as claimed in

the accompanying claims.

Preferably, the monomer of formula I is at least 10% by
weight of the total monomer used to produce the siloxane

polymer of the fifth aspect.

Preferably, the monomer of formula I is at least 15% by
weight of the total monomer used to produce the siloxane

polymer of the fifth aspect.

Preferably, the monomer of formula I is at least 30% by
weight of the total monomer used to produce the siloxane

polymer of the fifth aspect.

Preferably, the monomer of formula I is at least 50% by
weight of the total monomer used to produce the siloxane

polymer of the fifth aspect.
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15 conprises an al koxy titanate conpound. Exanples of

suitable catalysts include but are not restrj
ok Risufpleonao

(RTM, conmercially available from
or VERTEC XL175 (RTM, conmercially available from 20
Johnson Matthey. Preferably, 8he mxing ratio, by
wei ght of the conponents, between the first and the
second conponent |ies between 1:20 and 1:0.05, nore
preferably, between 1:10 and 1:0.1, 25 nost
pPEééea@b')'lY bébee arorionemndf 1 formulgh @k vics cohpdigasits 5% by
of th n palnt comQsiti.an r ref.era
i ATTD wg 3%@236%; he?ngﬂ%stan 9aFg f%é%é) %?yg 1{oxane

pmbbyméﬁ apptheatiovhohspbet pai nt conp03|t|on 30 to
the substrate; preferably, less than 2 hours before
appl i cation, nnre preferably | ess than 1 hour before

aﬁ@éféﬁab@g A, fdassid heh 39 Bul&sst 10% by
before WO 2 0 9610 795 1 6 PCT/ EP2006/ 000636 15

apel obat odn thEhetavwl cooponent ssade tor afradilsly phaediloxane
toget her [ to. ._Preferably, the percentage w, w
é%??%@egfgﬁhgﬁ?mglggﬁp%ﬁ%ﬁ?g 5 paint conposition are

bet ween 70% and nore preferably, between 40% and 20%

and nost referabl betmeen 35% and 2596 Preferab
aFFef TRk Ymotﬁﬁr r ApbEEyh FE 1g03dp Qﬁﬁt%S% by

awéHQﬁEr@Eeﬂﬂé‘%Héﬁitﬁoﬁﬁéaiaug%? &bl@rodﬂégf¥ﬁ@l¥lloxane

zinc dust is present in't dry | m between 80% and
19¢lywer pfetheablfthetspent60% and 20% and nost
preferably between 50% and 30% by wei ght of the dry
film 15 According to a fifth aspect of the present

| Preferablyhette mpnpned defl fPosmbxare pel wirerleast 30% by
conposition as clained in
welght of the total monomer used to produce the siloxane

polymer of the fifth aspect.

According to a sixth aspect of the present invention there
is provided a Dbinder composition comprising a siloxane

polymer, P, as claimed in the accompanying claims.
Preferably, the polymer P is a copolymer.

Examples of suitable R groups include but are not
restricted to: hydrogen, methyl, ethyl, propyl, iso-
propyl, butyl, isobutyl, tert-butyl, pentyl, cyclopentyl,
hexyl, cyclohexyl, heptyl, octyl, vinyl, phenyl, 3-
glycidyloxypropyl, 3,4-epoxycyclohexyl-ethyl, 3-
methacryloyloxypropyl, acetoxy ethyl, acetoxy methyl,

mercaptopropyl.

Preferably, the at least one side group or terminal group

of general formula III is present in the polymer in an
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fifth aspect. Preferably, the nonomer of forrmula | is
at | east 15% by weight of t total nononer used to
produce the siloxane 25 pol r of the fifth aspect.
Preferably, the nononer of formula is at | east 30%
ErouRdi ghetween he - Pdt 4o ndnoeET @d@d:qrb prétgee pesent in

Q' Mﬁ f the fifth aspect. 30 Preferably,

tsclﬁJ %agr%ﬂer 0 or mul” is at |east 50% by wei ght

of the total nonomer used to produce the si'.oxane

pol yner of the fifth aspect. WD, 20061079516

56\31%5 d%&ea 3‘66#)& eRgbFy det REOHBN Gerteminal group
for n@éﬁefél' $ortul@aSET P BY pMeigait oh tHhe tﬁéﬁi(mer in an

mononer used to produce the siloxane polyner of the
faimauntadprivreers (Pr eteb[LyS ks wodopen chdoatuirredent in

a 00/ wei ght of the total nononer used
ttglepﬁ)é&ﬁert e €71 °6xane pol yner of the fifth aspect.

10 Preferably, the nononer of forrmula Il is at |east
15% ght. of the total nongner used to produce

%E?’qaééaﬁe thiv et edBtt RBSf SLOR JEEEEL OTPried @i ity 9roup
meigﬁ?ﬂeﬂgi Q%rh@ﬁ@ﬂfkil1b5ﬁ¥eééﬁ§t1§0%ﬁﬂy;ﬂ%ﬁymer in an

of the total nonomer used to produce t
gimcaxeh éoetpedepndl . lofta He deof téi abpmetradiosor dhirgsent ain the

i)'o)itymea}:s%ea{:ctkbcgnet he present invention there

Preferably, the at least one side group or terminal group
of general formula III is present in the polymer in an
amount between 0.15 to 0.8 per silicon radical present in

the polymer backbone.

Preferably, the at least one side group or terminal group
of general formula III is present in the polymer in an
amount between 0.2 to 0.6 per silicon radical present in

the polymer backbone.

In one embodiment, the siloxane polymer P may be made by
reacting the side groups or terminal groups of an existing
polymer. For example, a siloxane polymer having omega
amino groups may be acylated to produce a siloxane polymer

P of the sixth aspect.

All of the features disclosed herein may be combined with

any of the above aspects and in any combination.

Examples
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i s provided a binder conposition conprising a siloxane

mer, P, as clained in the acconpanylngﬁﬁhgéggvmmn6
suitable R groups include but are not 25 restricted
to: hydrogen, nmethyl, ethyl, pgopyl, iso- propyl,
butyl, isobutyl, tert-butyl, pentyl, cyclopentyl,
hexyl, cycl ohexyl, heptyl, octyl, vinyl, phenyl, 3-
gl yci dyl oxypropyl, 3, 4-epoxycycl ohexyl-ethyl, 3-
netdpargtbyveoEypmphyl 1 &8etamg & hyl, acetoxy met hyl ,
30 ner capt oprop Preferab t one.side
g?BﬁBaB?gfgﬁniéﬁ gHIFRe of geNeEgr?%B ngFfl¥g9pr°pyl]_
PresRahia8 (BRsPRNYME520-9u-¥0 2006/ 079516
PCT/ E220061000636 _ 3' anount between 0.01 to 2 per
sPPB ebnar &fi cht (Prietdeyvisd Inlherepvidermback 277.8 g of
P a e I 0 gr.Qu t
oEepL o dptnath® fie (Prith: o5 ShELIEE R, FifpPheuce cor
pb8yrer exaess anﬁ)unétlh:wl vveéorﬁaﬂé t and, 5 gdrarsill | cé  then
radi cal present. in the poly ckbone. Preferably,
{feeReraEad: ST oraciarotD DRt e ParSis iy 10 of
general fornula. Il is present |n the polyner in an
anDunt betmeen 0.1 to 1 per silicon radical present in
t HESDABR U REE BHE delels per@pabpl: the at | east one
S r r rup Ni of, _
W&PQJ& ggggntéf rfl.ga!np%l )&}ne ﬁz Af@fxﬁ;‘gi% {%8 8%%1] ~N-[3
0(ﬂﬁlmetﬂoﬁyseny$pproppllaﬂonmamxmesenucms tRE: [112119-91-
p Lﬁger backbone. Preferably, the at |east one side
g$ p or termnal group 20 of general formula IIl is

psgsent in dhe polymg in an y-[2-(formylamino)ethyl]-N-[3-

(trimethoxysilyl)propyl]lamine and 50 g of ethyl formate
are heated at a temperature of 78°C for 2h, excess of
ethyl formate and ethanol is then evaporated under vacuum

to furnish Silane-B.

Preparative Example 3 (Binder 1)

35.8 g of Silane-A, prepared as described in Preparative
Example 1, 35.5 g of 3-glycidyloxypropyl trimethoxysilane,
108.3 g of tetraethylsilicate and 1.75 g of formic acid
are stirred. 478.9 g of water is then drop wise added
during a period of 45 min while the temperature is
maintained below 35°C. At the end of the addition, the
temperature is raised to 50°C for 15 min and is then
raised until distillation of the mixture of methanol and
ethanol, the distillation is stopped when the temperature
of the reactor reaches 100°C. For indication, a volume of
c.a. 190 ml is collected in the distillation trap leading

to a weight solids of Binder 1 of c.a. 16.2%.
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side groups or term nal groups of an existing
pol ynmer. For exanple, a siloxgpe pol ymer havi ng onega
am no groups nmay be acyl ated to produce a sil oxane

olyner P of_the ix/Lh aspect.. 30 Al of the features
a B! "mﬂm with any of the
aAOME §SBECHSS: RiHh i) %9&!’6%1”&!;' QRs i 8Bl 6% VYo arative
1000

2006/ 079516 PCT/ EP200 636 38 Preparative Exanple
Exeglhe? A) 42 B eparhit 3 ol yeidylemeoropyl trimethoxysilane,

Eqég’s%% &%@%?Aé%&%@éét? féﬁw 6je (C?ﬁ formic acid are

&t(ﬁrre&ihcﬂ(yﬁld;yéﬁ peopy) |Sselpiner e @il . th 96 ®0 . 8 e hyf water
for te are allow to r@gct at . room tenperature for

tRSR e §Topr VBRI 24 dPRaturiRg & RFfoIOq sOfhéR min while

Qilﬁ’otéﬁﬁérélﬁﬁ?é &C YR 1105 f A BB1 Sl 3BeA, zehQ the end of
Preparative Exanple 2 (Silane B): Preparation of

SihearrRA@L g e 2- ther nﬂnnambmeehys] rRig®d to 50°C for 1h 15

é{k’[ﬂ[ r%#lég %ﬂé‘ﬁ e 0%% [ g.g):ig.gégion of the mixture

N1 Zne if tosmayl aanﬁo)aehanbl Nthé distillation is stopped when
rimet hox¥3| | ylI') propyl ]am ne and 50 g of ethyl
t BEMRREARBEEed 4t FhenpERAEEPE ofepglSFor HAf°C. For

@iﬁ.&ﬁatﬁfon et By k,of QkJaRt S a@d?et hamoly Sléh%%ll ted in the
evapor at ed ‘under vacuum urni sh Sil ane- 58

Pregtairlalia tieorExanqib e 18adiBhgdéo B B8&ighy eblSibaweE Ainder 2
eRar s ed a8 éj%?SCI‘I bed in Preparative

Preparative Example 5 (Binder 3)

40.06 g of Silane-B, prepared as described in Preparative
Example 2, 35.45 g of 3-glycidyloxypropyl
trimethoxysilane, 108.33 g of tetraethylsilicate are
stirred. 1.86 g of conc. Sulphuric acid in 553.9 g of
water is then drop wise added during a period of 45 min
while the temperature is maintained below 38°C. At the end
of the addition, the temperature is raised to 50°C for 20
min and is then raised until distillation of the mixture
of methanol and ethanol, the distillation is stopped when
the temperature of the reactor reaches 100°C. For
indication, a volume of c.a. 200 ml is collected in the
distillation trap leading to a weight solids of Binder 3
of c.a. 16.0%.

Comparative Example 1 (Binder 4)

1071.4 g of 3-(triethoxysilyl)propyll-amine, 295.9 g of

methyl triethoxysilane are stirred. 2180 g of water is



Exanple 1, 35.5 g of 3-glycidyl oxypropyl

trinethoxysilane, 108.3 g of tetraethylsili
W‘i?“?%%sb{ formc acid are stirred. 478.9, g%@a@;{m%“

10

15

is then drop wi se added 25 during a period of 45 mn

while the tenperature is nmai#fai ned bel ow 35C. At the

end of the addition, the tenperature is raised to 50C

f ehed Saol afikd Sa888A auaiagd aUnsddish SoE! hat i10n @fn while
the m xture of nethanol and ethanol, the distillation

| 5het SEPPETRAvGT his t Bapatained Pelow t4A°Geabtothe end of
r h F i ndj ] 0 f. Cehonl

 ERE RRatbetn, [ Bhe, EhEREpPlroCY, %%%Er-a PhgBgorar 20 min
wenghtissdthats mhlgéddmmthhﬁdxsﬁnlﬂitﬂ&ﬁ MD the mlxture of
20061079516, PCT].EP20061Q00636 p atlve Exanpl e
ASEERRQLr Sheyilistildetaonade 8 s H%sE?WB@Hature
|6fPEEEa&ébb%%r B aﬂoﬁé:3ﬂbfﬁ1ndlcatlon, a volume of
3-gl yci dyl oxypropyl trimethoxysilane, .29.2 g of
tetractb(Pshli éat ecihacked gnotheodhﬁ‘élééaalanetsap leading
spjirre 0 | | 8 g of

E% ? Qe1&¥ﬁ gogég% 8Es%§%%§€ ??%g a. ngﬁgod of 45

m n mhlle the tenperature is naintained bel ow 35C. At

t he eg f t he addition, the t eratpre | raised to
sHeet bP 1 {AWiBI RFOTRLSF sAF Rt r oP%Prﬂ“?‘F ormulations:

distillation of the m xture 10 of nethanol and

ethanol, the distillation is stopped when the :
t enperat ure of tHiedesactt@® |eachdd llGas wWtér zinc dust
i ndi cation, alvolume of c.al 240 m is collected|in Wt
the distillation trap |eading to a wei ght solids of °
Bexglesl@ 10f ¢. a, B1Ad8% 101| Prepaidirove MS0@anpl e b 19.4
(Binder 3) 40J06 g of Silane-B, prepared as descyi bed
in Preparative 59.6 21
Example 2 Binder 2 Sikron M500 20.3
59.6 20 .3
Example 3 Binder 3 Sikron M500 22.7
50.8 26.5
Comparative Binder 4 Zinc 25.2
example 1 37.0 oxide/Bayferrox
130BM/Miox
7.6/7.6/22.6
Table I

Sikron M500 (RTM) is commercially available from Sibelco,
Bayferrox 130 BM (RTM) is commercially available £from
Bayer, and Miox 1s a generic abbreviation for Micaceous

Iron Oxide available from Kirtner.
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Exanple 2, 35.45 g of 3-glycidyl axypropyl

trinmethoxysilane, 103.33 g of tetraethylsilicate are
wWO0200t79316ed. 1.36 g of conc. Sul phuric acid i RCPER206000636

of water is then drop wi se added during a. period of

45 min while the tenperaturg is maintained bel ow 33C

At the end of the addition, the terrperature is raised

to 50C for 20 mn andlsthen i sed [
TSt | $RER | REGRSEhe I xtGHE L f’?e&fa et h ﬁ%ﬁ ng were then

?&gﬁ&%te&hs gl %Jﬂjé%ﬂéﬁ‘ ts at @Rﬁé’e]&‘hﬁﬁmekﬁﬁon test. A
enperature of the reactor reaches 100c. For
vhguaht iospea tiohunet othe aexazmi% W@Scc‘iheélct%mfﬂrﬁd out,

t distjl i O a din olids of
ﬁd’é?s’éﬂ:%fo%l “é{ﬂli%.% %E)I rrpara fve J]a:;a\ir?rpl Ie f
(Bi nder 4) 1071.4 g of

3-(triethoxysilyl)p nnle;aang__ggg_gﬂ9_9;__q§§€%$ﬁrfﬁf___
triethoxysilane are| stirreGur2®go g of Mt &S SESTOL
2006/ 079516 PCT/ EP2006/ 000656 40 then |dgope W se adde@dfter
during a period of | h 15 min while the tenperature is

mai nt ai ned bel ow 44C At the end of theO‘a@J:M:@abwlgt he

ture |c rglc Fa RﬂP.fnr LU n1” s lHCH

|t enperaty
E?if”‘%‘@éleuﬁtll di stil ‘é{%tﬁhno?/‘lth‘éuﬁ?xtur G‘B?aS et hanol ,

E#Sm pitarion 15 ﬁleﬁﬁﬁdzwﬁaufge teppesature of
eactor r eaches C. For indicatiop, a volume of

Exampléoe m is col Wn:thmlnl 24theudSst|I @ePdn trap

|l eadina anah calide ~f P

1o > UIHUCI I C. d. 9U. 770
ggmﬁﬁggﬁﬂvﬁow ng ex iW’ngéna?g BPUERop prPPr%F
tonpghat hons:  Binder w%Fillers wt% Z nc dust w%
Exanple 1 Binder 1 Sikron MpQQ 19 4
Table II

General procedure for the preparation of preparative

examples 6-16 (preparation of binders 5-15):

Silane A or Silane B (prepared as described above) 3-
glycidyloxypropyl trimethoxysilane and tetraethylsilicate
are stirred at room temperature. A water solution
containing the acid(s) followed by the silica sol
(Bindzil® CC30, Eka Chemicals AB) is added to the stirred
silane mixture during 30 min while the temperature of the
reactor is maintained below 32°C. At the end of the
addition the temperature is raised over a period of c.a.
100 min until distillation of the released alcohols
starts. At that time the temperature is stepwise raised to
maintain a continuous distillation during typically 2
hours. The amounts of components added are displayed in
Table III, which displays the relative weights of the

components in grams.



59.6 21 Exanple 2 Binder 2 Sikron MO0 20.3 59.6 20

wahobrBPR, © ° B nder S Stkron Wo00 227 90-8 wmhandonnosss

-------------------------- Conparative Binder 4 Zinc
25.2 exanple 1 37.0 1 oxi de/8Bayferrox 130BM M ox
7.6/7.6/22.6 Table | Sikron MO0 (RTM is

qqﬂréciﬁ I y aval | abl e from Si bel co, 15 Bayferrox 130

BM_(RTM rcially available from RBayer and :
M ox i|s a g=ner| d abbréviatidn for M cacgous |lron Final
bxi de |avai | abl e flrom Kartner.| WD 206/ 97956 solid

Prep P@indet EP2006| (00636 Epodyl | Tirethgop pri|ers gsSilgk §cl osed| contents | Final

Ex# | n #Taljl eal Wwemse tlhenne gvekoogt gxdornd HS@bjlectled tBOa p (%) PH
peekfrmrersion tjest. A Visual. inspectijon off the
pxanplles wag then carrijed out|, thel resullts ofl which

6 are shd@m9s h . Tabl|e51.98 [C103.99 62.4eeks 4 mrersi gn609.8 | 16.9 | 2.71

7 aft®r | 89&r coati ng53=9- 107.8|_ 2.2 Ex%tﬁpl e 1. @Zﬁ'ﬁi 1 17.1 | 1.66

8 £~ 7“°”§1§°>0 - txag'.s? 21049 n 24 hogiRs |[Cood | epa@ple17.4 | 1.57
B w th 4| hours od | Conpdrativel withiln 24 lhours

9 Pod@ 150.2 | 132.9 | 406.2 | 6.59 - - 2077.1| 16.5 | 3.82

10 9 52.4 - 52.4 | 104.8 2.3 - 17.9 | 643.2 | 15,5 | 2.79

11 10 51.8 - 51.8 | 103.2 2.3 23 | 179 | 650.7 | 156 | 1.69

12 11 52.4 - 52.4 | 104.8 - 23 |179| 643.2 | 159 | 1.71

13 12 | 22.4 - 23.6 | 74.9 - 49 | 106 | 3532 | 169 | 09

14 13 - 46.4 | 41.8 | 125.5 2.1 - 85 | 691.8 | 15.8 | 4.11

15 14 - 459 | 406 | 1242 | 21 2.2 8.5 | 699.1 15.2 | 2.31

16 15 - 46.2 | 41.8 | 125.5 - 2.2 8.5 6925 | 16.6 | 2.28
*. Prepared as described in Preparative Example 1
**. Prepared as described in Preparative Example 2

5 Preparative examples 17 and 18 disclose the preparation of
binders 16 and 17 in which the released alcohol is not
removed.

Preparative Example 17 (Binder 16):

10 25 g of Silane A, prepared as described in Preparative
Example 1, 25 g of 3-glycidyloxypropyl trimethoxysilane
and 75 g tetraethylsilicate are stirred at <room
temperature. 1.25 g of formic acid in 294.5 g of water is
added to the stirred silane mixture during 30 min while

15 the temperature of the reactor is maintained below 32°C.

Preparative Example 18 (Binder 17):




exanple 1 - - --- - ------ - --- Table 11 Ceneral

procedure for the preparation of preparative 10
WOeReMiPHs 6- 16 (preparation of binders 5-15) PCTAEP2006/000636

------ Silane A or Silane B (prepared as descri bed

above) 3- glycidyloxypropyl tyjnethoxysilane and

tetraethylsilicate are stirréd a roomtenperature. A

ga_ﬁter SQ%Ut Lon containing the acid(s) followed by the

9 i €a Yol 515298 Fuwi PYEParedo asekaceherpedl nasfrerarative

addadt he I I : [l hn i .

whi | elti)etzt'errgggergtﬁgg g’f lgtqﬁzgl%gc ofgpglng?ﬁ%g%% Siians

weicbw 3200.9 At teraetdvdfsitlicataddi éren tdidirred at room

tepperature is ra sed over a period of.c.a. O m
SRR i Dot T R ﬁ%ﬁ&?sz%'lgt%r?g.water
5 Als tdtiled it® tHe i@ Bais BeAvs iRike®B 0 Onin while
H_E{??tal n a continuous distillation during typically 2
LeMRRF A dhe giRfsiat s sadped taiasast mlaed2°C.
in Table SIl, which displays the relative weights of
the conponents in granms. 25 WD 20061079516
RER1EPZD0 61i00RERESs 4e Talgmwedidnts larfd nadlatsioré chmounts of
Prep..Bi nder .Si | gne Si| ane, Epoxy tetraethyl Silica
EERES SRR B oA B0 GRS GG e He SOt
10 sol H2OpH - - - ---mmmmmmame i 6 551.98 . |
51,98 103.9 2.1 -~ 609.8 16.9 2.71
Table IV

[;

Binder | Westmin Tale de Luzenac | Zinc dust | Zinc
Example Binder#* weight* | D30E* 10MO* Larvik* oxide*
4 16 51 26.5 - 225 |-
5 17 51 - 26.5 225 |-
6 2 51 - 26.5 225 |-
7 14 51 26.5 - 225 |-
8 12 51 26.5 - 225 |-
9 12 51 21.5 - 22.5 5
Comparative
Example 2 4 51 - 26.5 22.5

*Relative weights in grams

The paint and film properties are disclosed in Table V:
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52.4 104.8 2.3 17.9 643.2 15.9 1.71 L _ 13 12 22. 4
23.6 4.9 4 9 10 6 353 2 16.9 0.9 14 13 46 4 41.8
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ancord |

castt—ar{ UIIUI S renoved—Pr Pdiat Ve
Lgl (Bi nder 16): 10 Zg%oof Si | ane Afprepar ed as

figscribed 11 Preparai,lzog Exanpl ¢ 1255 |g of 2

B- gl ycidyl ojypropyl trinmethoxysilane d 75 g

@t raet hyl sili i cate aP@Qerred af réém tenperafure
25—gof —fgrm— cu..lu 2945 g7of ter 1S5 ggged 1o
1§e stirred|silane ni @ Ure during 30 min whilé Tg t he
{emerature|of the rs@ggor is maintatned bel ow 32C.

PreparativelExanple 18 (Binder 17). WD 2006/ 079516—PC

——

QQ“Z@(E&Z)O( 636 43 ZQOQ of Si.lazael B, |preparz&tas
°°"I‘h”cup'o‘r_ P TPE °J‘:le'presents the time during which the

*_

viscosity remains low enough to allow application by the
means of airless spraying.

**. The stable reactivity represents the interval during
which the binders show no decrease of reactivity during

curing.

The blistering was determined as follows:

Panels coated with formulations made according to the
examples were over coated with a suitable marine epoxy
topcoat like SigmaPrime available from Sigma. After 6
weeks of exposure in humidity cabinet (40°C, 100% RH), the
blistering is identified according to ASTM D 714.

(10 = no blisters, 0 = biggest blisters, D = Dense, F =

few) .

All formulations based on Examples made according to the
invention show no (or few) blistering. Comparative

examples 1 and 2 show excessive blistering.



Exanple 2, 25 g of 3-glycidyl oxypropyl
trinmethoxysilane and 75 g tetraethyrls.ilicate are

wobéwa7esieat roo_nt tenperature, 1.25 g of forgirEramicd00sss
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and in 294.5 g of water 5 is added to the stirred

silane m xture during 30 shin while the tenperature

of the reactor is maintained Pel ow 32C. Table IV

di scl oses the ingredients and relative anounts of

P& ntSaanples A ifkerengrf cofpar@tice segitdvityramfe the
I j tr LN T e en [ st ,_dZinc
SR Bl o fad S0t PV IBRE, apfad  cne
formulations -are- oved 1oattd2wiil?2a Smore- watek/ Sdnsitive

sytem 9(ddnedcdr By 28vaiPable - from™ SigmaCoatinygs BV). The
----------------- Conparative Exanplé 2 4 51 gG. 5

ressl teparkn diisad agsidytitns Talplgr 3Fs The paint and film
properties are disclosed in Table V WO 2006/ 079516

PC f1/EP20061000636 44 Table V Water doubl e rubs

gfebdre R (dvdrecttadl evirgaaidusidorerEXX@OR14@ 034 hour s

(hours)* (nmonths)** - -

Blistering after 6 weeks
Example hum.cab

10

8D

8D

8D

10

10

Comp Ex 2 oD

SigmaWeld MC 8F

O] O N o O

Explanations of the results:

The difference in blistering between overcoated binders of
the invention and comparative binders are shown in Table
VI. The binders made in accordance with the invention
show little or no blistering when overcoated, whereas the
overcoated comparative example shows large, dense

blistering.

Attention is directed to all papers and documents
which are filed concurrently with or previous to this

specification in connection with this application and
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time during which the viscosity remains | ow enough to
allow application by the 5 ne&ans of airless spraying.
**: The stable reactivity represents the interval

dfifg  wieh tddi ndey s ghewigo desgpaseieh with  this
reactivity during curing. 10 The blistering was
depesif ieat ken f olkindwsthearens easst odf wedh foieh PERsFS and

sgg ' r J%{g d with

gﬁgﬁl a %q%ggi%gcégé%ygg opé%%%mﬁﬁséqéﬁg%a rﬁ%é

avai l able from Sigma. After 6 weeks of exposure in

hum dity cabinet (40C, 100%.,RH), the .15 Dbl.istering.is_..

i dentz’r*]fﬁleﬁ?%ac% di ﬁ@tflaeﬁsﬁ?\‘%)lfﬁﬁf_ln( fgu,_s n%pecgflcatlon
2}%§éﬁﬁ§in& = bhygeshcbbingitysngD =chense, F dB¥drac€0 and

formulati ons based on Exanples made according to
tdmaWim@%htiamndwnﬁN|ail(opffeg£eb|$§¢3§i,q; any method or

FTRRESE X6 GEXRIBSER 7ol B A ThER oobegy gepination.
seecépe dombéneamndeasofwheiceratsehsast vebypeofoft tmich features
di fferent binders based.on fornyl ated am ne, the.

 FRM Pt $ 6PRS ke PRFURLLY et ¥ F % nor e wat er

sensitive

Each feature disclosed in this specification
(including any accompanying claims, abstract and drawings)
may be replaced by alternative features serving the same,
equivalent or similar purpose, unless expressly stated
otherwise. Thus, unless expressly stated otherwise, each
feature disclosed is one example only of a generic series

of equivalent or similar features.

The invention is not restricted to the details of the
foregoing embodiment(s). The invention extends to any
novel one, or any novel combination, of the features
disclosed in this specification (including any
accompanying claims, abstract and drawings), or to any
novel one, or any novel combination, of the steps of any

method or process so disclosed.
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top coat, a waterborne epoxy called: Aquacover 200 and
400 5 system (Conercially avail able from Si gnaCoati ngs

WOBWG6/079316é results are disclosed in Tabl e VI. PTaHEP2006/000636

VI (overcoated with Aquacover 200/400). 10 Blistering

after 6 weeks Exanple hum cat} 4 10 5----- -- D
---- 6 SD 25 P . _ . --' - 8 10 9 10
Co Ex 2 D ---------

S Sigraaveld MG ftE

20 Ea-planations of the results: The difference in
bl i stering between overcoated binders of 25 the .
LaveAl GEUAHSc dpRder | (eMBPRAELSNaf®Ts dWARALRETANMPT1S1ing

: ' [ CCO L, t [ t iL,an
Shoq e ls, S B L OeA L Eothlq BipR ls 1east
bhe mowmemesabé&d theogpaeabtilvéoemadpl &:shows | ar ge,
dense blistering. 30 Attention is directed to all
papers and docunments which. are filed concurrently
with or previous to this specification in connection
Wth this apgk}i@cat i on gnd \\Q 20061079516
PCTI EP20061060835:S146 R -NR'R™) 4-n

where each R! group is independently selected £from
hydrogen, alkyl, alkenyl, alkynyl, aralkyl, aryl or -
(C=0)R*? group;

each R*) group is independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl or aryl group,

each R? group is independently selected from hydrogen,
alkyl, alkenyl, alkynyl, aralkyl, aryl, R%* or —RY—NR.VRW
group;

each R® group is independently selected from hydrogen,
alkyl, alkenyl, alkynyl, aralkyl, aryl, R?® or -R'-NR'R"
group;

each RX group is a bivalent organic bridging group,

and wherein each RY group is defined as for R* above,

each RY group is defined as for R® above,

each R" group is defined as for R?® above,
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whi ch are open to public inspection with this
specification, and the contents of all such p s an
QeAEAlS are i ncorporated herein by refer enggﬁ?@zg\?qo%%%
of the features disclosed in this specification

(i ncl udi ng any acconpanyi ng cisi ns, abstract and

drawi ngs), and/or all of the steps of any nethod or

RIS S Qi g6} » RARY Cfﬁﬁééfﬁbéﬂk Y be the group
3gﬁ%$%§&ig%, %%§@§%? conb?%gtions ere é?pleast some,
ofRSHRAIRY eatamdes ed€handi’or andpsr ar & nutasal | ythen  itself

excl usi ve. ch feature diwgl os in tRiS vow :
SRR (PRcl OB ‘r@ﬂ‘ﬁ%y agggrrpa_:@iﬁ]é%l aifRouP  being
ahsidAcdd arb drad1gPharnayike Eepbacedebyesaht ethat i glicon
features serving the same, 15 equivalent or sinmlar_

1)
pradiocel of crnesgdr eferypuld afePndt foFh ST R*-NR'R
UDLESS URLESEL Ya SLELRM O NELYS € o SR nd@ULIE, R*, &Y or
disTrios el Ts  one exanple onfy a generic series of
exfUitvad et sel estaill &rofnedtydregen?0 altkerli, nvaskitémnl i salkynyl,
not restricted to the gdetails of the foregoing
0t e tEYLl Fhe®? Rei%R ext ends to any novel
one, or any novel conbination, of the features
di sclosed in this specification (including any
aRt drfpant@TY R1 @itns,(CaP3tPREt and drawi ngs), or to any
25 novel one, or any novel conbination, of the steps
of any nethod or process so disclosed. WO 20061079515
R@1&rd EP2606/ 0B363Grotp GlsAl NBideperstpreolys béebeeted from

conposition for a [ conpri sjng | an aqli rig
olancgswﬁ%rpe At el ¢ of anlrionﬁéiwr%’ist arglifd o aryl
ngpgE! of the general formula |

each R® group is independently selected from any alkyl,

alkenyl, alkynyl, aralykyl or aryl group,

wherein when R? or RV is R? and R® or R is -(C=0)R*, R® and
R’ or RY and R" may together form a cyclic group such that
the groups -NR’R® or -NR'R" may each independently be

represented by the formula VI:

vI

where R3? is defined as for R® above, wherein R! is a
fragment of R*? and wherein R® or RY are selected from
alkylene, alkenylene, alkynylene, aralkylene or arylene

and form the remainder of the R*? fragment,
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(RO-) "'S,, (-Rx_NR2R3) 4-sa | 10 where each R group
i s independently selected from hydrogen, alkyl,

WOR0H4R9HS al kenyl, aral kyl, aryl or ~- (, g=0) REI/EFRNGH0636

each R' group is independently sel ected from hydrogen
or 15 any al kyl, al kenyl, alkynyl, aralkyl or aryl
group, each R2 group is independently selected from
hydkgggn al kyl, al kenyl, alkynyl, a.ralkyl, aryl, Rz
Qi 3r group; 20 each H3 group is independently
sel ected from hydrogen, alkyl, alkenyl al kynyl ,
aral kyl, aryl, Rz or -R--PIRW group 25 each R '
Yhetp1rs o bl 4 enener §aRFOIBRi dgidigagr dubthimnghe group -

Nﬁeﬁe'fé %&Rg as dstq)efdrpefg g§ogr' 0 above, each

O group is abov each RW group
is defined as for R3 above WO 2006/ 079516

IE 2006/ 000636 4 wher.ei n and/ or
E PendEREty Ch&Tt ﬁ’é’ greup < Sﬁgz éﬁ’g%é’&}’v Reing formed
§96fnor0 Ryccagoghepyw t g€l fat i ndgpendsnd | no@meRY- Ny  the
the -RY-NRRW group being repeated no nore than six
geResapefaeEny tahéIS| licon 5 radical of general fornmula
I and each term nal -R-NRVRW group, wherein a
termnal group is defined as R2, R3, RV or Rw being
sel ected from hirfoegesi (akkyl, al kenyl, al Egnyl,
aryl, aralkyl or an RZ group; 10 RZis -(C=O R4 or
-(C=O)-(RS, where each R4 group is independently

wAkeet &AJH ORY is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R*

group, where R* is defined as for R*®® above,

each R’ is independently selected from hydrogen or any

alkyl, alkenyl, alkynyl, aralkyl or aryl group,

and g = 1 to 4.

2. An aqueous binder composition according to claim 1,
wherein the aqueous binder composition is a paint binder

composition.

3. An aqueous binder composition according to either of

claim 1 or claim 2, wherein each R® group is independently

selected from -(C=0)8H, - (C=0) CH;, - (C=0) CH,CH,, -
(C=0) CH,CH,CHj3, - (C=0)CH(CH3)CHs, - (C=0)CH,CH (CH;3) CH;, -
(C=0)C(CH3) 3, - (C=0) -0OCHs3, - (C=0) -OCH,CH3;, -(C=0) -

OCH(CH3)CH3, -(C=0)-0CH2CH(CH3)CH3, - (C=0)-0OC(CHj3)3.
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hydrogen or any al kyl, al kenyl, al kynyl, aral kyl or
aryl group, 15 each R5 group is independently
selected fromany al kyl, al kenyl, al kynyl, aral ykyl
or aryl group, wherein when R2 or R is RZ and R2 or R

is -(CCOR4, R2 and 20 R3 oPYRV and Rw may toget her
forma cyclic group such that the groups - NR2R3 or
4NRvRn nmeyqeanis | ndépdadentdoyndoes i triepr esent@diryg t heo  any
formula VI: 0, -N 52 VI, %glwhere R32 if defineg %s
POPCRIBBOvE Miher&iST RE i'92% "F1U4Tent f of S R3S 4ndormula I
whepel BeR3a0r 1 RYsar gnseheehbedyfir eBrmahkyl §hgup.

al kenyl ene, al kynyl ene, aral kyl ene or arylene and
formthe remai nder of the R32 fragnment, 30 WO

006/,0795 EP; 0006 49 . =1.to 3,
éherégh é%§$%§%% o%ég%? roéﬁ%%¥§&%&ﬁn\M??ﬂ?fé%ﬁggrgap any
prAR2RINnGS cdianect [nhdaridiesbricrian Z goduperibesubstance is
8%% omeri__c or pilyneric subst ance further Dbeing

89 IFronfé sagggyﬁfmpgpog@r|@gsghgngeﬁsﬁ@%e;ormula 1
Daxi-Bgnt hee ganeralsf ob AUl aohbmel0 JRBRN A £oRW1a 1 is

4-q Il where each Re is independently selected from

hydrbegedt orl Oanpyal kghghal kehyltheal kphpll, mpabkyl, used to

ﬁééhuo% Eﬁg;£%15%ér group, where R34 is defined as for
aBove, :

6. An aqueous binder composition according to any
preceding claim, wherein the oligomeric or polymeric
substance is further formed from 0.1 to 99% (by weight of
the total monomer wused to produce the oligomeric or
polymeric substance) of at least one monomer of general

formula II.

7. An aqueous Dbinder composition according to any
preceding claim, wherein the oligomeric or polymeric
substance is present in the aqueous binder between 99% and

1% by dry weight of the binder composition.

8. A method of preparing an aqueous oligomeric or

polymeric compound comprising the steps of:

1) contacting at least one monomer of the general formula

I:

(R'0-) nS1i (-R¥*-NR?R?) ,_,, I



15 each R9 is independently selected from hydrogen or
any al kyl, al kenyl, al kynyl, aral kyl or aryl group,

WO2200b/a795161 to 4. 20 2. An aqueous bi nder conPEIRF200$/000636
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according to claim1, w aerein the aqueous binder
conposition is a paint binderg, conposition. 25 3. An.
aqueous bi nder conposition according to either of
cl.aim1l or cla kgnz wherei,n ea

("Hfdpendentty Rsel SEPER fA8m L %%épe@d%q%lﬂg/ ceghed from

“hytdeederCH2 G 1- (Q{Q)e OH2LHr Py (C ( : -
(y(C_O) S 9?'3 d?‘nué ( an@l(ﬂi'zl CH%)[gﬁ or
-@}@),R- S(ma@,-ocmcm (C=0 - 30 OCH(CHS ) CH3,
- (C=0) - - OCH2CH( CH3) CH3, (C—O OC(C=13)3 50 4. An
aqueous_bi nder _ conposition according to any
praade dk g grdcaipm imhenéepehdientbposel eetegefeonl hydrogen or
forrrull% c rlsesu%_ Ieast one N--fornyl termnal

I TR RE SFAYRY to
any preceding cI aim the oli gorreri c or polyneric
substance 2.5 derived fromat LLeast one nononer of
t9RchyeRer Arduwr milsa indebendentivie seldaast dmem hydrogen,

I L T

pdourer . 6. An aqueous bi nder corrp05|t| on according to
any preceding claim wherein the oll honer'.. or
pol yneric substance is further forned fromO0.1 to 99%

(éb\bﬁ’\’ekghtgﬁuplS1tshelﬁ85ﬁéng€‘ﬂ9f§ r é‘é“flT é?} PEQdRCe L BRogen,
ol i goneri c or po yneric su ance east one

wddofter eflkgawdr al alkyoyihul eandlkyl, aryl R* or -R'-NRR"
group;

each R* group is a bivalent organic bridging group,
and wherein each R’ group is defined as for R® above,
each RY group is defined as for R? above,

each R" group is defined as for R® above,

wherein R? and/or R? may independently be the group
-RY-NR'R" and each R' and/or R' can then itself
independently be -R*-NR'RY, the -RY*-NR'R" group being
repeated no more than six times between the silicon
radical of general formula I and each terminal -RY-NR'RY
group, wherein a terminal group is defined as R?, R3?}, RY or
R" being selected from hydrogen, alkyl, alkenyl, alkynyl,

aryl, aralkyl or an R® group;

R? is —(C=0)R? or -(C=0)-OR%,
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(. An aqueous binder conposition according to any 20
preceding claim wherein the oli oneric or F oly

WO0sNBS1s ubst ance is present in the aqueous bPCIIEP2006/000636

bet ween 99% and 1% by dry wei ght of the binder
conposition. 8. A nethod of preparing an aqueous

o' .igoneric or 25 polynericsgonpound conprising the
steps of: A contacting at |east one nononer of the
general fornmula |1: WD 2006/ 079516 P(T/ EP20061000636

er ch ar [ S Inde | ected fro
%g\ré%ge%,a 4 klea TR 14 &ﬁ@?ﬁg{&?éﬁ% SF@FC&F@- e
bedropeR drgraatip; abkgbchaRegyoypaikynnptepandeRifly or aryl
sel ected from hydrogen or any al kyl, al kenyl,
SRRyl , aral kyl or aryl group, each NO group is
i ndependently sel ected from hydrogen, alkyl, alkenyl,
al kynyl , aralkyl, aryl, R or -RT.NRVRW 10 group;
each B gwowpi isi nitedepeienylsecketeeteflr ofndiydeoyerglkyl,

I | K ' | K | Kyl . R RY | 3R
%g%£n§}gu8iﬂ¥éyggcﬁxgé&aﬁgbg F%y& §%§5Pént ggganic
bridging group, and wherein each if group is defined

as for Rx above, 20,each jf group is defined as for

rhezgd e Wherc R RAFgROUBS| B” d8id fed oFis B oiSR3 (§56VE,, R” and

eLel pv ngi R3 i nde ent t 0
3G o0f R ang X eppuchBroreRiPY. bictc! R ol hon that
theéepegndens| y-BR*RFt ¥xr | #RAR" hmayR eNM0 Dndepehdeémgly be

2%%%%%%%tg% ggr%h%p%gf%u a;bqgs bet ween the silicon

N -

where R?? is defined as for R* above, wherein R* is a
fragment of R3*? and wherein R® or RY are selected from
alkylene, alkenylene, alkynylene, aralkylene or arylene

and form the remainder of the R?? fragment,
m=1 to 3,

wherein at least one nitrogen radical within the group -

NR’R® is directly bonded to an R® group,

and, optionally, at least a second monomer having the

general formula II:

(R®0-) ¢S1 (-R®) 4q II



10

15

20

25

30

radi cal of general fornmula 1 and each termnal -O.

VRW group, wherein a termnal group is defined as R2.

R3, gV or 30 RWbeing sel ected from hydrogen, alkyl,

al kenyl , aikynyl, aryl, aralkyl or an R group; if is
_(C=0)R4 or -(C=0)-OR 5, WD 2006/ 079516

PCT/ E. P2006/000636 52 where each BY group is

wheepe et | §° SE$eahdépbnd&mthydr&gkﬁcmmiaﬁyom]hyurogen or

Grdopt | & T noBpraiet yo LEVREL e Frhiiny AFRYT OF - C0=0) &

gh-keny! wh@'r%yif’f"1 a@rcﬁelﬁ(ﬂﬂed)ras'irﬁ/dr groupsowWaerein V\,hen
R2 or BY is RZ and R or Rr is -(C=0O R4, R2 and 10

R3 or RY and FT may together forma cyclic group such

P ggpégggﬁ?{QHﬁﬁﬂ)represégtegw%BteﬁMlggrnul§%roéen N

WRky15 whéreyR32ailkydefli nadaaskyflobrRerghogyeoupher ei n
BY is a fragnment of ;E32 and wherein R3 or RY are
sel ected from al kyl ene, al kenyl ene, al kynyl ene,

ahal kylenecer sarylene and formthe renainder of the
R32 fragnent, 20m=1 to 3, wherein at |east one
nitrogen radical within the group I1IRZR3 is directly

ggggﬁ%.;gﬁgﬁerqﬁgégﬂx%%ghgnghd E%QS%EEXy at l%é%tf%moval
agent, the R'0 removal agent comprising water; and

ii) reacting the components in (i) to form an oligomer or

polymer.

9. A method step according to claim 8 which comprises the
further step 1iii) removing released alcohol, R*3COOH,

R*'COOH and/or water.

10. A method according to claim 8 or claim 9, wherein the
reaction takes place in the presence of a pH adjuster
operable to adjust the pH of the reaction mixture to

between 6 and 1.

11. A method according to claim 10 when dependent on claim
9, wherein the pH adjuster comprises the acid R*COOH or

R’*COOH generated during the reaction.

12. A paint composition comprising a binder composition as

claimed in any of claims 1 to 7.
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general formula Il: (R'CG) Si (-R9) Il 301 In, where
each R is independently selected from hydrogen or any

wOo006/@7P516al; . e 1S't,. al kynyl, aral. k_}+'.r PEIEH200606M00636

- ~"~-n)R 34 group, where _mis defined as for R :,

above, 5 each R is independﬁntly sel ected from

hydr ogen or any al kyl, al ke al kynyl , arai k_yl or

aryl group and p 1 to 4, 10 MAth an RHO- renpval _agent

bhe Bppronal Pymaﬁsmwr arpeEAinggERt ClphB RO MEREEAR the

égfﬂE 88 EEE?Q '€y ﬁ%EEf'%aé@&cgifﬂcéﬁé decorative or
onponen ? orman oligonmer or polyner. 13

ﬁroEecnmvhoﬁalﬁtepomposudmng.to claim8 which

conprises the further step lal.) renoving rel eased

al cohol, 3000H, R'4COCH and/or water. 20 10. A nethod
QCOAdpEQntocéinﬁthgleh sbabmadngwWher eiBhbReofr eagtinon2 or

takes place in the presence of a pl-i adjuster,

epei@bl &3t 0 ‘éﬂ@?@@&nt heheH RAinthe ¢@ERASIIALOThi »itSur &y o anti-

, 25 11. A nethod according to claim
?§£§§ggvg g Hent on claim 9, wherein the p[-{
adj uster conpris. s the acid R' COOH or R34CCOn

enerated durln he reaction. _12. A paint c sitio
Srphi SPAEta BITRRT CObRFEPEALES T80 EMai Pt 1A BRy 12 EO

ok, Cl ghdBednt Orie \691%&06/&ﬁ%%%§tﬁo£/ EE300<§/ %%1@4 shop

13 A pai nt composition according to claim
phémern t he

16. A two component paint composition comprising:
i) a first component comprising a binder composition
as claimed in any of claims 1 to 7; and
ii) a second component comprising at least one filler
and/or zinc and/or zinc oxide and/or at least one

conductive pigment.

17. A two component paint composition according to claim
16, wherein the at least one filler is present in the
second component in an amount between 1 and 99% of the dry

weight of the second component.

18. A two component paint composition according to either
of claim 16 or 17, wherein zinc is present in the second
component in an amount between 1 and 99% of the dry weight

of the second component.

19. A two component paint composition according to any of
claims 16 to 18, wherein zinc oxide is present in the
second component in an amount between 1 and 99% of the dry

weight of the second component.
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pai nt conposition is a water based silicone decorative
or protective paint conposition. 5 14. A paint
conposition according to either of claim12 or claim
13, wherein the paint conposition is an anti -
corrosive paint. 15. A paint %%nposition according to
any of clains 12 to 10 14, wherein the paint
¢dnpdsi tioncemspenset dabl et shoproprtien. a@@orAin\go to any of
quponent ~pai nt nposition c fir
coﬁﬁgﬁbnﬁ6 o rﬂgfngwgeﬁﬁﬁaergggnﬁﬁ%lgF&ﬁ% 18" 4s onductive
@r@m%miIibapyeéén@|@dﬂ%het@eEon@niﬁmﬁoﬁtﬁ@CQﬂdan amount
component conpr|3|ng at least one filler and/or zinc
&FEMGEzi A 6kPde 2dnd/ 8 athPeadtYoneeigbhdueti viere second
ngg%ggn 20 17. A two conponent paint conposition
accordlng to claim 16, wherein the at |east one
filler is present in the second conponent in an
unt between 1 and 99% of the dr ht of.
2ot Tt SHBRTNE55 I81hA FRBCESHEORENFCPREALRS o any of

carpesi tidn ACLYf divRgré on ethBeperebnehabMil@ @6114s of the
wherein zinc is present in the second conponent in an

&MSURCTHONREEN PR AR COTRCST tilve dme Weitgisen g%t mad 10%.
second conponent. 30 19. A two conponent paint
conposition according to any of clains 16 to 18,

wRer @nn azjuro uaXxisdd dxanpr ggdntmam ddmeo ssieciand conpenenirom a
i n_an anoynt between 1 an 9% of the dry weight of
8°§§6oﬁ%ngﬁﬁﬁ6ﬁ-n&° ‘wWo conponent pai nt
conposition according to any of clains 16 to 19,
wherein the ag 1. east_one cgnductlve pignment is
pr esent in tﬁeosée%lnﬂ'l’coﬁﬂﬁoﬁ@mtml n an anmount between
1 and 99% of the dry weight of the second

where each R' group is independently selected from
hydrogen, alkyl, alkenyl, alkynyl, aralkyl, aryl or -
(C=0)R*? group;

each R* group 1s independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl or aryl group,

each R? group 1is independently selected from hydrogen,
alkyl, alkenyl, alkynyl, aralkyl, aryl, R* or -RY-NR'R"

group;
each R’ group 1is independently selected from hydrogen,
alkyl, alkenyl, alkynyl, aralkyl, aryl, R* or -RY-NR'R"

group;

each R* group is a bivalent organic bridging group,
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conponent. 21. A two conponent paint conposition
according to any of «clains 16 to 20, wherein the
percentage w w solids of the two conponent paint
conposition are between 10% and 10% 0 22. An aqueous
s1101 3Re pol yner conposition derived froma nononer
of general formula Z2 (RC IP®N( RN2R3 7a T 15
where each R groug i s independently selected from
Apdr ggencial kyEh Rkignyip abkyayglnedras kyt @f Wbove,
(Cn) 3:i .~, ~ group; 20 each R33 group is

i ndependently sel ected from hydrogen or any al kyl,

abkkenyl gabikyni yideardbkyls ofoAary! @pup, each R2
group is independently selected from hydrogen,

aY¥'al:2zy , aryl, R'"" O ..~~_ ~f}{ alkyl, 1

al kenyt , yl, . ' 25.9roup; each tR3 group is
indep%n&%ﬁ%ﬁ%néil%%E%QF$1%%1%@5r%§éﬁ¥““hlkyI,
a....'renyl, alkynyl, aral]cyl, aryl, R or group; 30

each R group is, a bivalent organic bridging group,
%@?reh‘ﬁ a Wht? TR M dach ™Y reweres dgeftilved tas fiare | 'group

AL TP T T L
independently bee. - é-groRlp arhed earh-MRVRANdyretp Pbeing
£é$ga€eg:Ané—jﬁofel than six times between the silicon
radical of general formula I and each terminal -RY-NRYR®
group, wherein a terminal group is defined as R?, R, RY or

RY being selected from hydrogen, alkyl, alkenyl, alkynyl,

aryl, aralkyl or an R% group;
R* is -(C=0)R" or -(C=0)-0R®,

where each R* group is independently selected from
hydrogen or any alkyl, alkenyl, alkynyl, aralkyl, or aryl

group,

each R’ group 1s independently selected from any alkyl,
alkenyl, alkynyl, aralkyl or aryl group,

wherein when R® or R' is R® and R? or RY is —(C=0)R*, R? and
R® or R' and RY may together form a cyclic group such that
the groups -NR°R’ or -NR'R" may each independently be
represented by the formula VI:

N o
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I rideps _.den,: _y tie -PIOR . the -R-N VR

group b ei n<. . " repeated no nore than six Lines
between the silicon radical of general fornmula 1 and
each termnal r up, wherein a t CmLr_3: " :Z~

group Sis defined as R2, P3.°’or being selected from
hydr ogen, al kyl, - Ikeny) , k nyI aryl, r*alk or an
R group, R\le - 10 - —G) --OR , where each

p . de S >£ ed fro hydr agen _or
shped AT AR aw‘yn orbERgr . el R956s %
grradpene a£C RPY éﬁdﬂﬁh&kelfsrﬁn@@p@ﬁdgaélyeﬁebﬁgaeﬂrom
trci , a*_all-,y'i, alken yl, aikyny , a:cal.c | or
ﬂ%wlgﬂéupalZSHMﬁépévna%ﬁ&ﬁYﬁzn@n RriPd kR1gRE Rr @KYﬁene
P. a 3 er fora a
cygl¥%g%;§gﬁer%@%ﬁ teg 8?03%? g'??%iéégéﬂé] NR'R,, may
each |ndependently be represented by Me fornula Vi:
'J RZ7 wher=. R3 is defined as for Wabove,
Rherél f°R&’is a fragment p32 and wherein R3 or R are
sel ected froma kyl ene, al kenyl ene, al kynyl en_e,
aral kyl enee or arylene : 5 and fr:rn”, the renainder
gherkaénp.at fregmenone @ﬂirogﬁ@\Mﬂﬁ%ﬂ&ﬂant@%EttbﬁegrOUp -
troge t 1e p I1t=R?R3 is
gllhr%c%lgqo[) d%tgbf\cl)%oarpndé} groaa{)oél éfroél N, she nonomner
of fornula | is least 5% by wei ght

wherein, the monomer of formula I is at least 5% by weight

of the total monomer used to produce the polymer.

23. An aqueous siloxane polymer composition according to claim
22, wherein the siloxane polymer composition is further

derived from a monomer having general formula II:

(R%0-) 451 (-R®) 4-q II
where each R® is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (C=0)R*
group,
where each R* group is independently selected from
hydrogen or any alkyl, alkenyl, alkynyl, aralkyl or aryl

group,

each R® is independently selected from hydrogen or any

alkyl, alkenyl, alkynyl, aralkyl or aryl group

and g = 1 to 4,
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of the total nononmer used to produce the polynmer. 15

23. An aqueous s:il oxane pol yner conposition according

to claim 22, wherein the ail oxane pol yner

conpositio'n A further derived froma nononmer having
general forrmula M 20 where eath R' is independently

sel ected from hydrogen or or -' (C=(7) Rn any
alhleyleinal kehygl meidreyr i pifl , foamubd KAl . isaryt dreasp, 1% by

25 .wh h sS i s i ndependent | | d f
coger “or "y APk FOTBEEnYIoC IRy YT Aty PoGHTe -

aryl group, each R is independently selected from
hydrogen or any 30 al kyl, alkenyl, alkynyl, aral.kyl
ot -afyl Yreplandigderl” ¢oma9s 5Bl oherdinpr itsHercnpaormErloxane

roul & |1, § iy % i ght, of the total .
BonaeP L&y BBl N G ol Yod e, Bl Serminal

birnder ocompasirtilofcconpri 4IIg a sil oxane polyner. P
conprising au. |least one side group or te_mna_ group
of general formula Il1l: -RX--NR 2R3 Il 10 where R is
sel ected from hydrogesfr3al kyl , al kenyl, ratkynSi |.
a-ra_ky': aryl, Id or -Rr-Nf VPW' _coup; Ry is

sel ected from hydrogen, al kyl, al kenyl, a-ikynyl,

Lkyl ca::yl. ".ror -R...R"R' group; R
%ﬁ%gégn oréénige%FF ﬁﬁngfﬁpgbppxgifgﬁﬁérefﬂﬁ%§6h Rlkenyl,
giaypyils debilmed, asrfor, RX above!-NR®@"egebufR; group is
defined as for R2 above, each RWgroup Is defined as
for R3 above,

R* is selected from hydrogen, alkyl, alkenyl, alkynyl,
aralkyl, aryl, R®* or -R'-NR'R" group;

R* is a bivalent organic bridging group,
and wherein each RY group is defined as for R* above,
each RY group is defined as for R? above,
each R" group is defined as for R® above,

wherein R? and/or R? may independently be the group
-RY-NR'R" and each R’ and/or R"¥Y can then itself
independently be -R‘-NR'RY, the -R*-NR'R" group being
repeated no more than six times between the silicon
radical of the siloxane polymer to which the side group or
terminal group of general formula III is attached and each
terminal -R*-NR'R" group, wherein a terminal group is
defined as R?’, R’, RY or R" being selected from hydrogen,

alkyl, alkenyl, alkynyl, aryl, aralkyl or an R? group;
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wherein p" and/or R3 may independently be the group

25 -P,"-N"R'"" and each R' and/or R' can then itself

i ndependently be -R -T4R Fti h'" ' group repeated no

nore than six tinmes between the silicon radical of the

si | oxane polyner to which the side group or term nal

group of general fornmula Ill 3% attached and each 30
termnal -F<'"'-NR R' group, wherein Ye i:~ a termnal

R’ ps group) RS odef jnew) ax°R, H3, R' or RL' being

sel ected from hydrogen, alkyl, alkeny, alkynyl, aryl,

aral kyl or an R group; RS is (GO ar n~ where each

M cGEOUR 4 S, | petﬂ_dcgﬁly- el r hydrogen..or

any al k)%al,élai Efgqﬁvi, a yni?, §§Ei§g_e}29fémgrlygr yﬁo('glg]gcrtoeudp, Erom
aackoRengroupans hhdgpendaritdnylsel #ctedyfr omrangyl or aryl
aI%&I, al kenyl, al kynyl, a al kyl or aryl group,

wherern when R2 or RJ is R and R or R' is -- (GO

R4, R anc:d R or Rv and Rs °~ mmy together forma

cyclic group such that the groups -NR2R3 or --NRvVR''
fiafledth 9mlependentidemanderplesentledtiey t heofiormyl aalkyl,

i ofu1-N is _defined as for Rx above,
Asr YA RE ] PAGTAL 61 BYVand Wievei n Ra or R

are selected from al kyl ene, al kenyl ene, al kynyl ene,

aral kyl ene or _aryleng 20 and formthe remai nder of the
ﬂp‘?rlegﬁg At RwhéFeBn at Feaytd d{?eorﬁ t ogén T&HR&', R® and

WP tHiNRY hen gr QURn, ¢ 14R2R3LL s dhLgct 3; 'h th
group. 25 %5. Azbi}l,wder con‘positlion a)cée%?g%ﬁ Itog‘lpglnsa&r%l that
phe whepebs -NR°R° or =-NR'R" may each independently be

represented by the formula VI:

N vI

where R’ is defined as for R* above, wherein R® is a
fragment of R’ and wherein R® or RY are selected from
alkylene, alkenylene, alkynylene, aralkylene or arylene

and form the remainder of the R*? fragment,

wherein at least one nitrogen radical within the group

-NR?R’ is directly bonded to an R?® group.

25. A binder composition according to claim 24, wherein
the siloxane polymer composition is formed from at least
10% (by weight of the total monomer used to produce the

polymer) of a monomer of general formula I.



t he sil oxane polyner conposition is formed from at

| east 10% (by wei ght of the total nononer used to
wonoegleesiet he pol yner) of a nononer of gener alPCTOEFPI06000636

1. WD 2006/ 079516 PCT/ EP20061000636 60 26. A hi nder

conposition according to eithgr of claim24 or clam

25, wherein the polynmer P further conprises at |east

e side group or terminal_group, of general formula, .
2%- &i Diptegndamagit \ob | RCRHERAAERt 16 Wiife ot Lain 24
éfo@l%?i‘ﬁf oSN Qherdii MY poBykenylh @lioHwvH . cangkk¥bs at
or ar rou
leastyong_ si%e group or terminal group of general formula

IV:
-RY0 IV

where each R!® is independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl or aryl group.



