A Bi nder Conposition The present invention relates to
a bi nder conposition, particularly to an aqueous

whremderseconposi tion for use in paints or inprepCEHEPING000636
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agents . Paints nay be broadly considered as

conprising three ingredients: a binder, a solvent and

a pignent. The binder, in general terns, is a film

form ng conponent which, together with the sol vent,

forms the vehicle foh Bihderrgomposheipnignent to a

chosen substrate. It is universally accepted in the

art that the choice of binder in a paint can determ ne

ey @Prddeetpr opeehtesnofrdhecai fb . a Dederdad veomposition,
pai nts may be sol vent based or waterbased; .in this

| RRT Bt CehaElY whPe PPast e anBiBAGT s FOARCsEE 108 Yo USe in
t S as concrete or facades

Pé%%ﬁ?%éi ﬁ#&%eﬁ%@ﬁ?ﬁmas% e??'c damage. Paints that

are used for these purposes include |long |asting water

repellent paints, .dirt.repellent, paints, antigrafiti

p§$W Sa ¥hgoefi RO | -Ccoélrsrlgﬁ% p&nt 50513515%18 three
| Ingrafidenvari &f ypahaepn! i gatdonserd® Rt egt phgment.  The
substrates fromcorrosion. One such paint is a so
caindershop! peereral. pesRdp prS nér BFlm forming component
re- constr [ riner . i adpl pi st d

FIESCRD, SIS HaR PELER, chs Wik combals il Afre cor
edahpveryhatf r ohéegistresit f bo téhechesey stwEmtrate. It is

nstr ' . . .
CSnf%e%ééifQ accepted in the art that the choice of binder

in a paint can determine many of the properties of the

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:”)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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i ndustry (such as the ship building industry) is
generally blasted on-line using automated procedures

wapaelomasedli atel y coated with a thin | ayer of SPOPEP2006/000636

primer.An effective shop primer shoul d possess the
following qualities: - Have an adequate shelf life and

pot life; - Be easily sprayab?e, particularly in thin

| ayers; - Dry reasonably rapidly; - Ofer good ,
aor r e§fentpret eshopn gmindie shiosflidat posseesf efhgodgpllowing
mechani,cal resistance; - Not interfere with the

Wit S5id cutting operations which the substrate may

be subjgsteton adMiidsé agidelhel heatamddost restepf the
wel di ng and cutting operations that the substrate nma .
be subjBeteadily Nerayapledued’ MGt st dshtirt#geTs

meldLngD99e£§%£§§§bf§cPa§§di e rel ease of noxious

fumes etc”.; er” conpatabi lity to further coatings
whi ch neffee gppli edronsiop pheteotionetertled swbgtrate;

"overco bility" . et of _Dbi r._known in the

art is §%£?Fi€3¥% ??éga%%ﬁggr?e%%?ggﬁgﬁble,

EP- A- 34385 dised 0585 a paicht cenposiwdlotimpnpeandi ngcatting
silicate based binder, but requires the use of _ .

vol ati | epespieans whigheFhe| §UPEEBRTEnI@RVPRORHBABGF TO7

perspecii Y« L8 USR Ofc¥P! &ldd esBPLYENE i fhe welding and
cutting operations that the substrate may Dbe
subject to;

- Not introduce health  hazards 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, but
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,



pai nt conpositions shoul d be avoi ded. US 6, 468, 336, WO
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EP- A-1191075 di scl oses a water sol uble shop primner

conposi tion having a binder cqonmprising the reaction
products of at |east one onega-am noal kyl

trial koxysil ane, at | east one strong acid and at | east .
one teapbunbehsfiregga acidalaesk atorl @Ay | el kegound having

i | .mi_nal . '
N

systeimal hgrsesond thipohendecoipriusedgifii ackyrdivicdagonent
zinc . Although the use of these known bi nders all ows

t%e 2oRPOSFPTBANEBELEYAEPEr bASefCERRCt AUEPRHERE FREDTising

usen@fyvel @t §bg sehuents, it has been found that such
prinmers have poor |ong term performance and are

susceptible to blistering after the shop primer is

o) coated with a_ paint s syitahbl e f ' [

AFROEE himefeBd P WAPY TR, " RskF T adaBls  cne

peobesi £ 0ont ke e pwhtet dbagedndiisl ryhudt aveidnelnf use of

t he. obj ects of enbodinments of_ the present inventugp to,
primers

bRt 2551 € hé ABERESrent Fortéd pPBBLer®HIt probi d'c

b}hf‘@'@r Moﬁbhgo%&*}ﬁ CBefeBLALAS! QWP 2P lddd®inie to
sol vent's and reduces the occurrence of blistering when
ovkisbaredgaraf temertded shopaterinsiccosdi ogerecatedrsiith a
QSQEE %&s%@%rg&aegglén¥89t&%ﬁeEg§%% service and immersed
in water. This is a significant problem for the ship

building 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 no
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 ag 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 asgpects of the present

invention are disclosed hereunder.
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is provided an aqueous bi nder conposition as clained
in the acconpanying clains. According to further

w@azpents16©f the present invention there i s proRCHEP2086/000636

met hod of preparing an oligoneric or polyneric
conmpound, a paint conposition, a two-conponent paint
conposition, a siloxane polyner conposition and a

bi nder conposition conprising a, siloxane polyner, as

Fraifeeably  t hehacdumskaryi AgrePal REOR FUrt heR FEtler¢ddrosion
features .of; the S .Qf th S I j {—
&agglosedgﬁ%?guﬁ%%&%%%gFg%abl3F9%ﬁe%%%ﬁgg¥9%%ﬁ§gs???oﬁantl
icoradsditi - poinesi aipsi nbihdadercarpmeodiitdron, mRyeferably,
particularly an anticorrosiqn priner_paint bindernt binder
Ao IRRE  PFEFRPEBLY O™t he Shi rftfer 28HPEEFtLI 7S an
PNt binder conposition. Preferably, the
bi nder conposition is a decorative paint binder
conposition. Preferably, the binder conposition is a

otecti.ve paLn Is C AR ter ' 3 :
&#@ %ﬁ%ﬁgybo%%%s?%gg%&i§%§@ﬁ§%§ﬁ$%pe Igngﬁkkﬁ%ﬁﬁve paint
iBRIRgNat bvo ePEeNdn bi Rdefecabbpsi then bipdeireraptpodigrion is
textile or, wall use. During theigﬁlgheriﬁgfion . the
B R C g AN o fOIRMRE AFOTRATLT ECT - arfd bF RheY &Y/
fkﬁrrmg]fi édwﬂdgl@fcﬁ?% )a PRAYEEr+&SellEnt s BbySe BBl agent
the silanol’s, hydrocarbyl oxy or acetoxy sil anes
dointtns eamb s ease rif ebhicth LRIBEOGEX tR3FoQEH vl use.

wat er. The al cohol, R33COOH, R34COOH or water may be
separated, usually distilled out of the reaction

rrb%ﬁitx@ tehd epveyhbeipakyorr process, gemeraldns wotth general

fofmula I and of general formula II (Lf present)
polymerize i.e. hydrolyse and the silanols, hydrocarbyloxy
or acetoxy silanes condense and release alcohol, R*3COOH,
R¥*COOH or water. The alcohol, R3*3cooH, 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-1 backbone. Accordingly, R' (and R® if present)
should be chosen to be any suitable moilety 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 8i-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.



Si-O Si -] backbone. Accordingly, RL (and R8 if
present) should be chosen to be any suitable noiety

wokiocln7eid ows this polynerization to proceed aPCHREP2006/000636
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advant ageous rate taking into account factors such as

t he chem cal properties of R15(and R8) as well as

steric properties. By chem cal properties it is neant

not only the potential of Si-ORlL (Si-QR8) ,to underé;o )
B finak sy an tHer ehesen psbighethzé &nd-| iferatgod leaving

ohol , 30REH, 4(@%—50 y oPutnal $@ 4 t that
I:':1oslll%l'era Ton sh(;Cu be qgi vieﬁg'\?%ﬁ%t %gr %hem%cass mean @
priss erto+ ngtrbepr éact | gnody snemoatd cans iRID{IR 8) whenp it has
shoul d b hosen whi ch, does not preferentjally react
v@?@ﬁﬂ%‘ge&ﬁlﬁe&%r C TR HeP rMEEET ort S XSS
t hus avoi di ng polynerization .Preferably, Rl is chosen
such t hat R108i§ a good | eaving group. By the term )
ioef ¢ealving Br obp, choses might %thﬁ’&t R Re REO2 900 leaving
h od nqﬁ?et' t ghi Lt i departe DM that
tgﬁ%o Ii]g’gn a orﬁl’ %roﬁv\,ﬁlggh iliéaﬁgl%bo%%%ﬁ?rg erliasbﬁ?/é,é R8 a
ishehséen suolhpt tais RGOAI remeid d eavalnyl DtyupheBy it has

the termgood | eaving group, it is ant that the R8
R HES 00N Cor G TESL AT §5 e i4C s Bottia
departed fromthe silicon atomto which it was bound.

Mol ecul es having a pKa of |ess than or equal to 16,
mbe bepubéer oV §ngl esPKehart otesguhhaproors.egusdt to 16, more

preferably |e h r_eq o_l14. fne ed. |
a?rig%ﬁbb%ﬁy g%S%o?@?rge?gdggjgaﬁgogé ?éavﬁ%&g%%g%%&y less
Peieder & yegilangy o4 Rgnéssanyd Ciin tB,C1@thi ¥28kNt may be
Oégr?gliglered as good leaving groups.

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

bridging group.

Preferably, R* and/or R’ 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 —§R2R3 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.



bridgi ng group. Preferably, Rx and/or Rg is

i ndependently sel ected from any al kyl ene, al kenyl ene,
wa@bdognydsene, aral kyl ene or aryl ene group, or aPgI/EP2006/000636

conbi nation thereof. By the termat |east one nitrogen

radical wthin the group -NR2 is directly bonded to

an Rz group, it should be understood that the said at

| east one nitrogen radical referred to nmay not only be
e - NRER3 aneidaice bf mslpuditver WheTgel ¢ or 1S thé cyclic

%ﬁ@%ﬁ’ Pgrxgﬁfée’o fl rF]\)St(B?RRZ grQURe Lhea B Gh&UPone or

exanpl e are selected as
1&&%@W%EN%hetMénahﬁeRétoke&§tandeRﬂlhﬁm@emqgﬁﬂhﬁﬂ formed a

referred to nay be - RY- NRVRW r adi cal first v
ST G ONRY - NERTRW %r et o R S holkv® may
%@péﬂdéﬁti){/"ebéy@eb%efs@ﬁ@@mbﬁftlﬁ@rHUkﬂuYh VI, thus, in

C(OR3 i's meant that oné or nore of the R2 and
Ruch &Rvse@daRWp have l@@%th@mef@fnﬁ@eaaEyéﬁﬂétgPﬁﬁpnltrOQQn

%ﬁgﬁé d;W%Félgeq#%br Hggdﬁgy fﬁ%g$¥§a&ﬁgesFly bonded to

|tfh§t@:l‘b@psm7emwy e &teﬁr@ﬁntm@em/f fichvenudta V@ast one
nitrogen radical within the group - NR2R3 bei ng
directly bonded to the group Rz may be represented by

fﬂ'iémizérl}(l aTRe er iRl ks opgllsabkibreiasuseds otherwise
herei n unl ess ot herw se deflned rel ates to saturated

r@@fmaﬂbomerladesalts: beahgr@teél gydrogegivoie 2 @it 12 being
L PAIMFLC| EPLEES SYeraivpat Bae LRt et gBecios o
C@éxbl@ﬂn@t@ﬂﬁs Imféidw’ﬁf&ﬁablqon]:ah@l 81 to 20 carbon atoms,
preferably 1 to 10 carbon atoms, more preferably 1 to 8
carbon atoms, still more preferably 1 to 6 carbon atoms,
yvet more preferably 1 to 4 carbon atoms. 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?®, srR?’, C(0)SR?*’, C(S)NR*R*®, aryl or Het, wherein
RY” 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 —CHjs, becomes methylene, -CH,—, when
represented as an alkylene. Other alkylene groups should

be understood accordingly.
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carbon atons, still nore preferably 1 to 6 carbon
atons, yet nore preferably 1 to 4 carbon atons. These

WO 206024586 may be optionally substituted w th aPCHEP2006/000636

bronmo, iodo, cyano, nitro, OR19 , OCC(OR 20, C(OR 21
, C(OOR 22, NRR3R24 , C(O NR 25R26, SR27 , C(O) SR 27
, C(S)NR 25R26 , aryl or Het,7v\,herei n R19 to R27 each
i ndependent|y represent hydrogen, aryl or alkyl,

aie drete Vaitlkeenytipt ecashyusrte Torraist.e ®pdafeas dro sSigrRgarbon
at or .by silano or _dial kyl-sil
é?%ae—lss &}a}/%luncgr] ?%%i%ralssevneaﬁ/yélb’e ps?r%ﬂéég:e%dl %ﬂ?‘% to 4, double

sRiretd ed Yaieng metdidighet, hybranchedpyl cyesbpr opyl ,polycyclic
n-butyl, isobutyl, sec-butyl, tert-buytyl, . .

AHATHADRY | COmPenRyions sgbsﬁﬁ?jf RBRyCOnEFAAdRgk fito™ 2 tO
ﬁéﬁ%?iﬁbeﬁmé’ﬂom@,‘:t YrepBfabhe 1J keo The &¢&FPOn atoms, more

ene", as used herein, Telates to a bival ent
ek ftalalh ki ram oclipt@s8 dedilen albowe. Foilbxaepe eprgherably

kyl oup_.such_as_net hyl_ which I epy esent ed
?s i\gfil—l%;r %%%% s? {“ﬁyl geet, W@E-%&%\f%g%%}&p%sgﬁt e4g carbon
asc e alkydenerad bel s ahdsy | 180 eogt Dotesl Bhoshiss betuted with a

under st ood accordi ngly. The term "al kenyl ", as used 19
RFEI Y Y el afB4OES - hy dviRI bon1PE8r cal Ya i ng™dheCor OR -

RV A2, Pr & @abhy up (g ok, dowRPRBONdS (AR, SR,

straight, branched, cyclic or polycyclic noi etjes or .
aOimi SR | 00y HNRERS , andvdomizai Betng Wheme2nt & 18to R?’ each

RSSO ELIBLY 21040, LRI 8L OB TP S /or e

pief &ralbed bP BneabRomoREOMBygret crorsulglelerabiys 2 or by
to 4 carbon atons. These radicals may be optionally
ssibkane yted wiglkylsiloxane groups. Examples “of such

radicals may be independently selected from alkenyl groups
include wvinyl, allyl, isopropenyl, pentenyl, hexenyl,
heptenyl, cyclopropenyl, cyclobutenyl, cyclopentenyl,
cyclohexenyl, l-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, Dbeing straight, branched, c¢yclic 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



hydr oxyl, chloro, brono, iodo, cyano, ntro, OR
OC(OR 20, CCORZ21, CCOOR 22, NRR3R24 , C(ONR

WQBRB0B795168R27 , C(O SR 27 , C(S)NR 25R26 , ar yPCDEP1406/000636
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wherein R19 to R27 each independently represent

hydrogen, aryl or alkyl, and/qr be interrupted by one

or nore oxygen or sul phur ators, or by silano or

di al kyl si | oxane groups. Exanples of such radicals my,
beathele perdant | JhestertadicdDniay k@ﬁypp*gigﬂéélh’néllbégltUted
vinyl , _al L.sop [, enyi ex . 19
H%h%én?hﬂi%ﬁﬁ%g;o%gg§?¥’c%%?@%ﬂtéﬁM%? c§g¥%8énF€ﬁﬁ?' OR™
cyclof®¥enyl ¢ (dygiopenylq) R*but em®r?°rR?4, ~ C(0)NR**R*¢, gR?,

2- et hyl.- 2- but en i soprenyl, farnesyl, geranyl,
get@h ger%gﬁ)l\ﬁ%gﬁshe 4¥e. OFThESt er B Ieaé‘nﬁengo, Ryg each

usedepeh@bRr 1 el Ad®tedthd Rivabeeh ragdial &t kamer alkyl,
group as defined above. For exanple, an al kenyl group
seef/as dchehytenhiphedolyd &Re r Ofr db@fR e @XFgENCHEICHSUlPhur

g?ﬁgrgg S %‘.;rh ny! g:[‘f%ﬁl(-& %Q&i’al 8 ig%gc;;ag%le ggrgcgqﬁ ANpvamples

enyl ene. her enyl ene group
upfler stehd asdocdilpgl mayTheet et miéakkynykly aseleetted from
herein, relates to hydrocarbon._radicals having one or

SRVEYRYL praferabfy tRFTHWS SHPTHile bORERY HeingProrarayl,

SbhglePi, Ppanehads, cyabifnPl PEhYCYEhEC MRkELI €S @he term
conbl nations thereof and having from2 to 18 carbon
atahkynpiehef abl §s2 used0 barbon,at sesatesreto a bivalent

pr.efer abl rom-2 to 8 carbaon il
Fenstan FLERE, ¢t o SR BT el o Rf examole, an
paekenabl ywrduoo doet bas athyayl Whdss naslilodhl semayphesented

opti onal | bstituted with a hydroxy, chloro, brono,
i gglo —Cag%%oskl)'lqéqzb%su @jsgﬁ\gnylene, y —CE)((?&i , when represented as

an alkynylene. Other alkynylene groups should be

understood accordingly.

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, 0C(0)R*, c(0)R*™, C(0)0OR?,
NR?*R?*, C(0)NR*R?*®, sSr?’, c(0)SrR*’, C(S)NR**R?*®*, aryl or Het,
wherein RY 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-fluorophenyl,
4-chlorophenyl, 3-nitrophenyl, 3-aminophenyl, 3-
acetamidophenyl, 4-acetamidophenyl, 2-methyl-3-



OC(OR 20, C(OR 21, C(OOR22 , NR23R24 , C(ONR
25R26 , SR27 , C(O)SR 27 , C(S)NR 25R26 , aryl or Het,

wob@eeTIsIR19 to R27 each i ndependently represePCT/EP2006/000636
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hydrogen, aryl or |lower alkyl, and/or be interrupted

by one or nore oxygen or sul phur atons, or by silano

or dial kyl sil oxane groups. Exanples of such radicals

may be independently selected fromal kynyl radicals
i@@EU@@l@@mgﬁyY},prop?nWEthloﬁa@@$F9p gfyhy|, 3-methyl-4-

p xynyl ,and.the,l] m "al kyny + 3=
a%ﬁ%ég%hﬁgggfn, r%lggéégt% %5gpxgp§%%§?édicaé'glEgﬁgfhyl 3
gamijpoplkenel | nedhgioveyphenyexakpherhah-4aFkydybxgpbepyl, 1-

such. as et hynyl which would be .represen S - X

pRcBRERY L hzn%Tré?Féf}thb, %@W@%ﬁg&@&?@gﬁs an 2 eyl -3-
abkyAYL €08t BT , al kynylens-graupataPoyl d Be6-dimethoxy-2-
under st ood accordingly. The term™aryl" as used

heerehhhyt el at esataadydaogamhchvadi cal dedamel, f r ombaphenyl,
a i roca by re e r ,
i%@%ﬁé%shg%g’mﬁéﬁﬁﬁy%z?rdgﬁgﬁﬁég%P po?égyc f% %g?%dn The
r tagmof aip,/Teng” nerier asel aedeir Ngrelberei ntat d eddtvalent

one (ing is aromatic. These radicals may be opti nall%
stBetfre ;@HY%AEHOHPh98rQﬁ§}n€HIGPBYebroﬁBF esggple, an aryl
C¥A80Q %'utclho’a%ﬁen iR 12 Qyoufd BB Zeprddddidd 28s -ph,
,mﬁm4,QQRZ%%,SW7,QQ$5§,QSW
2bpeonear phegy ldete, whdrei nwRe9 trepR2Repgeld as an arylene.

RRBE"GEDS ke SEESRETLyXdRoEn AL Bl otet ity
atons, or by silano or dialkylsilcon

The term "aralkyl" as used herein, relates to a group of
the formula alkyl-aryl, in which alkyl and aryl have the
same meaning as defined 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 like.
The term t“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 heterocatoms 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.



groups . Exanples of such radicals may be
i ndependently sel ected from phenyl, p-tolyl,

wa2emenisxeg phenyl , 4-(tertbutoxy) phenyl, 3-metPgI/EP2006/000636

10

15

20

25

30

- 4- met hoxyphenyl , 4-fl uorophenyl, 4-chlorophenyl,
3-ni trophenyl, 3-am nophenyl, § acet am dophenyl ,

4- acet am dophenyl, 2-nethyl - acetan1dopheny| ,

2- et hyl - 3- an1nopheny| 3- et hyl - 4- an1nophe

Then K61 nErHEThemaly, be z&toalpﬁmcﬁyras Ja‘Fh’ %eﬁm fused.
I OX, enyl th ¥%ﬂﬁg¥1 t 11

ﬁ%% hyl , -napﬁfé?ﬁe, %agﬁﬁ%o %ﬁnap t hyl ? tonally

-Sabs thoeed - fgphohyl , 06- andrm- n$s4 selected from

6- di met hoxy- 2- na hth trah ht h

DRy | CYBFBheMit %he%’éﬂt hﬁﬁwery ﬁaf éwﬁéggnaap]ﬂwllylgmup
%!ﬂfgyt rlecsléllﬁie bEheobgiHh @!Lﬁf' %st?@tﬁb@&d dier eeftminated as
relates to a bivalent radical jary Cégrogp as defi ped

a@@@@ne¢bﬂméxaﬁp|@R an 8FYP) §f oup CMeR as EH@ﬁQB—whléﬁi R™

%g& Eﬁpr nt Cﬂ% 'ZPhorb%‘Cg’E\ﬁ{ &I A, o R27
n repreéen "as an "aryl ene er arylene gr oups
&hﬁﬂhdlﬂ&ep@maeﬁtbpdrepresdmmghydra@enteanylaoalkywer alkyl
as used herejn, rel ates a group of .the . fornula,.
aﬁﬁ@%c%r?fky}ngﬁﬁFthgfﬁég %ﬂ% y?pﬁéQQa%ig g4pgtituted or
”@Qﬂhﬂﬁa@édd§§'@@91§8&V§e§8ﬂ ”Hﬁh@eté£ﬁacﬁéﬁ”t@haﬁ includes
adj acent radical via the al kyI or aéé part thereof.

Exawgpes cﬁuemchE%aducmﬂgom@Qlwe i B seﬁ@éﬁﬁﬁy azetidinyl,
sel ect rom benz henet h [
ﬂr? l§¥g%thyPXda§ ol 2 napXF%qu) E%J+QE§ahd tﬁaZOlYl’

|i£@xa£h£ylern1"akaﬂkahenﬁi as UhedzhEyELn rehabdsazolyl,
to a bival ent radical aralkyl grou as dfflned abov% .

Feriazolyl, oxatriazolyl, hiatriazo pyridazinyl,
morpholinyl, pyrimidinyl, pyrazinyl, quinolinyl,
isoquinolinyl, piperidinyl, pyrazolyl and piperazinyl.
Substitution 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 R' groups include hydrogen, methyl,
ethyl, propyl, iso-propyl, butyl, iso-butyl, sec-butyl,



exanpl e, an aral kyl group such as benzyl which would
be represented as -Bn, becones benzyl ene, -Bn-, when

wo epsesens ed as an aral kyl ene. Ot her aral kyl enBCYEP29p&000636
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shoul d be understood accordingly. The term"Het", when
used herein, includes four-to-twel vemrenbered,
preferably f our - t o- t en- menbered ring systens, which
rings contain one or nore heteroatons sel ected_from

ierlogaryxygentyiul phurcEnd Rsiturbs eheresayl peatyl, 4-
1 y C or Ql or

B TLPBR TR Ol Sheaterr TS s e

checestiecyThe rifugmsylst ens aweyye nonpeypplipoylbi cycbutyryl,

or fused. Each "Het" groug idggiified herein_is .

dpti bHEToACRBE i t ut ed BYSBFEARHY nor eS8GBst i Fuent$FOWP 18

SN éﬁbéﬁéﬁ@rﬁéiéc@d@ﬁﬁroﬁih%&ro@éﬁ,okoﬂﬁy alkyb ¢, alkyl
(which al kyl 'group may itself be optionally

st t ut¥orer preferabled ascheRi ney bedeppnéraply selected

0O R,20 R @) , 4 O
Jih, BREPITh R o) SRS R SRR Witk o Py P50
ReJs eaphciradapendenridch represeeti thydr agemethayyl gooup or an
| ower_al kyl (which al kyl group itself may be
optivha¥¥yY Bubstituted or terminated as defined bel ow)
. The term"Het" thus includes groups such as
optionally substituted azetidinﬁl, pyrrolidinyl, ) .
i P eBevalply, | Atoll@asts ammydf Skez@nEUPS Rx a0l ,is an R
oxgd& zolyl, thiazolyl, thiadiazolyl, triazolyl,
oXar’? azolyl, thiatriazolyl, pyridazinyl, norpholinyl,
pyrimdinyl, pyrazinyl, quinolinyl, isoquinolinyl,
. i di nvl Lvl . -
pﬁ@S%égéng: %%L%?%ﬁygﬁgﬂﬂnpigea%%égén&ently 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-propvyl,
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 Cs alkyl group or Cg to Cip aryl group.
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Substitution at Het may be at a carbon atom of the Het
ring or, where appropriate, at one or nore of the

whedenoatons . "Het" groups may al so be in theP¢DEP200§/000636

an N oxide. For the avoidance of doubt, the reference
to al kyl, al kenyl, alkynyl, aryl or aralkyl in
conposite groups herein should be interpreted
accordingly, for exanple the reference to alkyl in
am noal kyl or alk in al koxyl should be interpreted as

K Or al ve #
IR o CRRERTFSESL! CEEEH 3 ori 10t ontn ey T o (eLected
aﬂﬂqﬂ ghQupof Exarmﬂhg& ofeShylabh_:e:cRﬂylgr oups-bmobyde butyl,

hydr ogen, nethyl 0 i.s0- prop tyl
St e s il o) EBEORNFY 3R PP bren Yor penzy1

Frmigy! - p%@lt W §rf@&@l/érlﬁeﬁrb)fbrréd retdvd inRerd Yl each R®
cycl opentyl, % | -cycl opentyl, hexyl, cycl ohexyl,

fayrang 1sacuetc§¢perpieemﬂamaelemﬁe;& yizom meutngr s @iyl -
Preferably, each RL group is independently sel ected

from hydrogen or any Cto C 4 al kyl group. Mre

preferably, each Rl is independently sel ected from

hydr ogen, nethyl et.hyl, rop I but oups. st
kR e§BRPRR | 9TAUN o lﬁ@?ﬁ? é&iﬂg@y G Nbced from
etnyk) ©oup . Preferably, at | east one of the groups
R2 or RB is an Rz group . Preferably, each R4 group is
i ndependent|y selected fromany of: hydrogen, nethyl,
rllqyla’ ;parrqcpflclzulallrs’loﬁ} p{)gg)_éle:\fred embodiment, R* is a - (C=0)H
group. The monomer of general formula I preferably
comprises 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, — (CH,) N[ (C=0)H]R", -
(CH) pN[ (C=0)CH3]R", — (CH,) pN[ (C=0) CH,CH31R", -
(CHy) pNH[ (C=0)H], - (CH,) pNH[ (C=0)CH3], -
(CHy) pNH[ (C=0) CH,CH31, ~ (CH,) N[ (C=0)H]CHs, -

(CH2) N[ (C=0)CH3]CH;, 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  hydrogen, methyl, ethyl, propyl, -
(CH2)pN[ (C=0)HIRY, - (CH2)oN[ (C=0)CH3]R", -(CHz)pNH[ (C=0O)H] or
- (CHy)pNH[ (C=0)CH;3], where p is as defined above.

Preferably, each R® group is independently selected from

hydrogen, or any C; to Cs alkyl group. Examples of



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

wo soosntspendent | y sel ected from hydrogen, net hpET/BP2006/000636
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ethyl. Preferably, each R33 group is independently

sel ected fromany of: hydrogen met hyl, ethyl, propyl,

i so-propyl, butyl, iso-butyl, éec butyl or tertiary

butyl group. In a part|cularly preferred enbodi nent,
e%Bhtﬁégegrﬁupgﬁ@upﬁdepenaedelbeEIG@Medrkﬂowmestrlcted to

bl.y, h
PUsEoagly TR S S PSS Oto SRR SR cao-

net byl , @t hyiethpl opydty 1,503 prnmmﬁyl bbﬁﬂzl Issekaita\&y butyl,
sec-butyl _or tertiary butyl group. In a artlcularly

pl?%lﬁafi ed? eWBbRY reRERERACH3 F@@U@yé upeRsYindépagEbEt pentyl,
S@:{/@I} Rggnf:f/?@m hrdnogen, JTelanlar %féj%}dl ffé&?é }?Q@/]% More

each group is independently sel ec
@rafgyebiyoupach 6 taor@m Oiar yindgppemucdidty selected from

P P ity P2 “EBngie. SHPopbt S Pa0: pt digTe BRFGRZably,

|S@ehuUV| gﬁ@@pbdky|1nﬁ%bbh@éMtQ9IYéel@@@@d|:Eﬁx@eﬂﬁﬁkogen,
In a artlcularly greferred enbodi nent, eac .
E}?&S]up eshy de@é%?éi‘at Py Sttt grorpenerebhgnched variants

ety fPrefﬁgg? %ﬁ%ﬁa gr | spé ndgpe Iy
sel ec?%d from C—Ojs kﬁ?a %gt? cuI ade gg&?e]?réad methyl
eodd neint an Rethgl agr¢@=O) H gr oup. The nononer of

general fornmula | preferably conprises at |east one
N-formyl term nal group, that is at | east one >N

(B=bider npnal sgiesdPle 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.

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:

where R*' ig defined as for R¥® above.



Preferably, each R3 group is independently sel ected
from hydrogen, nethyl, ethyl, propyl, iso-propyl,

whedogl79sieobut yl , sec-butyl, tert-butyl, - (CHXPEP2006/000636

10

15

20

25

30

[(GO H]Rw, (CH)PN[(CO CHB]JRW - (CH2)P [(C=0O
CH2CH3]Rw , (CH2)PNH (C=OH,, -(CH2)PNH (C=0O) CH3],

(CH2) PNH (C=0) CH2CH3], - ( PN [(C=O H ]CHS,

(CH2) PN [ (C=0 CH3] CH3, where p may equal 1, 2, 3 or
FprefpmsfdyablgachpR, I sorimglenemdenirlet eidRGrst fooprany Cs
Yo /B2 Rephlular | yoprgl o ed mhodiinns, b sade 180 s

a cul-ar preferred enbodi nent, each R3 group is

siel ateadidmdng malragen] fivetrhydny euhgl, Cprabyylene group.
(CH2)PN[ (CEOHR W, - (CH2)PN [(CO CH3]RW, -

(CHR2)P H[(CO H] or - (CHR)PNH (C=O CH3], where p
ISP 1def | nad ahomapIR efét abfyougachimBl @ioupous are not
i ndependently sel ected from hydrogen, or any Ci_to C
egtieicpdue mEemplene of S Eie REHNeEE igrd ffsylene.
but are not restricted to hydrogen, nethyl, ethyl,

propyl, iso-propyl, butyl, isobutyl, 2 nethyl butyl, 3
Metdamldaut g, stdtcbibdey dududs, hpening , tRendompiulpe yinclude

3 methyl pentyl, 4 nethyl pentyl, . cyclopentyl .. nethyl

T GoRmet TR R AT RS 0 sty

R8 group is independently selected from hydrogen or

any Ci to C4 alkyl group. Mre preferaply, each R8

gfoup feriheepehtenniyivel evbedifenm hjdregernlsethg chosen
et hyl opyls@r butyl groups or branched variants
t?1Ser_ei)(?£(5)l\/JEt:)Ré{ItL P‘pr‘eferably, each R8 is either a nethyl

group or an ethyl group.

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

group, and

each R’ group is independently selected from hydrogen or

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

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. 1In a
particularly preferred embodiment, each R’ group is

independently selected from hydrogen, methyl or ethyl.
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Exanpl es of suitable RO groups include but are not
restricted to: hydrogen, nethyl, ethyl, propyl,

WO s@poosyé , butyl, isobutyl, tert-butyl, pentyPCT/EP2006/000636

cycl opentyl, hexyl, cyclohexyl, heptyl, octyl, vinyl,
phenyl, 3- glycidyl oxypropyl, 3 ,4-epoxy cycl ohexyl

-ethyl, 3- nethacryl oyl oxypr |, acetoxy ethyl,

acetoxy nethyl, nercaptopropyl . In an alternative .
@Mﬁﬁﬁn&hkx,e@%ﬁﬁRiaySﬂhﬁQﬁﬁﬁkﬁﬁiauhxﬁﬁﬁﬁﬁﬁlgroupr then R

sel ected from hydrogen ar_an | Kyl 8 ke Ky
aral yR F?eﬁgﬁFE%Y ‘%ﬁ%ﬁ% ﬁgépndivﬁéL@e%%%§F§?érg%*ﬁynyl'
ViraMAgr e R3h issvdefgmeag .as for Rx above. Preferably,

each R31 is independently selected fromany C3 to C
al kyl ene group. Preferably, each R31 is independently

f : |
ﬁ%@%%%é@ﬂ & %"ro%eai§yhﬁﬁépgﬁeéﬁtl§x%r&e@ﬁ:éﬁ from

1 groups incl but are not restricted to
pEropyd.ete, CoudYkeheor pahkghehegaddo hexyl ene. Exanpl es
of suitable groups having the formula V include but
are not restricted to piperidine and pyrollidine. In a

fiHdherorad t ermathy erenbiosh NRBNteriZt MYy a@tisodheegbpseramples
as -(C=0-NR 6R7, wherein each R6 group is

|l epRmkRIE Sy Rel@auid FsmuiRiiderf st BRy BPRGFicted to -
a{d‘:ed‘)y—!NH&kay”y'(gEé? é‘iﬂhbﬁhf&h ,ar ¥¥c% PURHen e, Raeh RZ(c=0) -

group i's Trdependently sefected from hydrogen or “any
aNHGH, CH (altls 2OHY , , — BCKYNYNHG (GHAl:ky - (6FOar-JIl(CHREHp) 2, - (C=0) -

N(CH3)2, —(C=O)—N(iPl")2, —(C=O)—N(CH2)3CH2, —(C=O)—N(CH2)4CH2.

Preferably, each R’ is independently selected from any C;
to Cs alkylene group. Preferably, each R*? is

independently selected from any C; or C; alkylene group.

Examples of suitable R3?2 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, g = 2 or 3.

In a most preferred embodiment, g = 3.
In another preferred embodiment, g = 4.

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

terminal -RY-NR'R" group.



Preferably, each R6 group is independently sel ected
fromany of: hydrogen, nethyl, ethyl, propyl,

w0 s@eprwpyl , butyl, iso-butyl, sec-butyl or terPCT/EP2006/000636
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butyl group. In a particularly preferred enbodi nent,

each R6 group is independently selected from hydrogen,

methyl or ethyl. Preferably, é&ch R7 group is

i ndependent|ly sel ected fromany of: hydrogen, nethyl,

ePﬁ?ﬁerQbéyyleth)$N0@yd RBueyk, mnﬂnﬂﬂnqéntbpcehusgh such
r ry..but wln_ a artlc larly e red
EBbS RE olle Ens f® rRRpbRde i JnBif obhen 4 times

fbetrwlayzdr m@en,smﬁtda)y:l widietdly loPredesadl YeoihuR® kSand each

sel ected_as idrogen group, then R7 is independently

sEFE@F@@lfan@§¥EVIgrQPRenyl al kynyl, aral kyl or an

aryl group. Preferably, each R7 group is independently

selected fromany C _to C e al kyl or al kenyl group .
TBéEéE@&bly»naamthﬁt@md al't ereatindepemstitignt chosen such

exA I% edQ{ oru%f c(ar e WOUQS mclgﬁlaelt_nlut are Irllgrtl 3 times

res

bétﬁkeﬂH@HécblihGH& radG=Q)- dﬁ{&éﬁg¥ﬂﬂ}t69ﬁ%§a I and each
(C=0 I\é - (CO -N (CH2CH3) 2, -(C=O- N(CHs)

oter EE@} ﬁ g{@;&@) N(CH 2) BCH2, - (C=0) -N

(CH2) 4CH2 . Preferably each R32 is independently

selected fromany Cto C5 al kyl ene group. Preferably,
eﬁéﬁfgsablz,|hUepmaUemeryoﬁegenEEdlffonmamy € evnCdins less

e f suitable R32 groups
|nc %dg% (ﬁﬁégﬁﬁnrgé %teﬂofﬁ @Fﬁ§@§ﬁ31Ypﬂﬁﬁﬁ%nEhan 12
kxuiyirﬁ@énamdd@@a&)ﬂ engrdrFFabhN1vMEsd Hnah - 1008 trogen

preferably, m=
radlcals, most preferably, less than 8 nitrogen radicals.

Examples of suitable compounds having general structure T
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]l -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)propyl]lamino]ethyl]-formamide, N-[3-
(triethoxysilyl)propyl]-acetamide (CAS RN:[17053-34-8], N-
[3- (trimethoxysilyl)propyl]l-acetamide: (CAS RN: [57757-66-
11y, N-[2-(acetylamino)ethyl]-N-[3-
(trimethoxysilyl)propyl]- acetamide (CAS RN: [28353-43-
51), 3-ureidopropyl-trimethoxysilane (CAS RN: [23843-64-

31).



Preferably, g =2, 3 or 4. Mre preferably, q = 2 or
3. In anost preferred enbodinent, g = 3 . In another

w@e@beresedd enbodi ment, q = 4 . Preferably, eacPCREPZNE000636
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Rw are independently chosen such that the group
-RY-NRVRW i s repeated no nore than 5 tines between the
silicon radical of general fotfula | and each ternina

- RY-NRVRW gr oup. Preferably, each Rv,and Rw are

i Frepeheie ne F ysehbrlehe scembewads t v iR uper e NRyRywFgure IT

repeat 6d N e d han. A, dd mes, Detpeen the aidigaa to, any
radi ca f "genéra ornmula | and each termna
- &tY- NRYRIG gt owpng Preéehabtyieeackhy R/lamd ROIASrBN: [2031-67-

i ndependent!|y chosen such that the group_-RY-N [

rebbat e R T kTR oo e et th8N5i|i5¥E¥5-§9-61>'
rl@@k{lﬁtrﬂétﬂéﬁﬁéﬁiaﬁ@f nul a dcaand eacknt.ermnalfi1g166-37-51),
- RY-"NRVRW gr oup. Preferably, the nonomer of gener

a
for vl briethoxes htaness t hafiCA% nitroB¥n radi c&R843-75-11),
e han itrggen radj S _Ore _
ot ovatagaliat e et AR < AR e oot el A
pt ¢l et iy Voxiesspyhpnt Biméthoges Iacke calSAS EXANpl e$2680-83-
suj tabl e conpounds havi ng general struciure | that Uai2602
b2l Used™ (ALY Gy L BHYPEPRY hdT CFeSERPEYRH 30 AR§° ofNin -

fphlow ng: -1 dyfard ] R i1 CAS
]‘?'% AN olej\l(%rﬂ[é;C F&Lréﬁ[ds 3 )e)f:!h)yN etloxysilane
(RN et hoxysi | yI289r-&®HY] - f or mam dé-(8AS-RNoxycyclohexyl) -

SO EoRbRyaT Py oL B e 0 (OALAY)  2- (3.4
[ 838096y c28héky) ) rebhyl t 21 e€hoxydyl Bamao)(cashyry: - §10217-34-
57,
Vinyltrimethoxysilane (CAS RN: [2768-02-71]),
vinyltriethoxysilane (CAS RN: [78.08-01),
vinylmethyldimethoxysilane (CAS RN: [16753-62-11, 3-
(methacryloyloxypropyl) -trimethoxysilane (CAS RN: [2530-
85-01), 3-(methacryloyloxypropyl)-triethoxysilane (CAS RN:

[21142-229-01]), 3- (methacryloyloxypropyl) -
methyldiethoxysilane (Cas RN: [65100-04-11), 3-
(acryloyloxypropyl)-triethoxysilane (CAS RN: [21142-29-
01y, 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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(trimethoxysilyl) propyl] -formam de (CAS RN
[112119-91-2] ) , N- [2- (fornmylam no) ethyl] -N

wQ 2006079596 [ 3- (triethoxysilyl) propyl] am no]P&r/Bpiop6/000636

-formam de, N - [3- (triethoxysilyl) propyl

]-acetam de (CAS RN: [17053-34-8] , N - [3-

(trinmethoxysilyl )propyl ]-ac%%anide: (CAS RN

[57757-66- 1] ), N[2-(acetylam no)ethyl]-N[3-

(939t ROy SV yWeighopyMerecerafcdablyAs &\ least 10% by

[.28353= 43- 5]), 3-ureidopropyl-trinethoxysilane (CAS
RN:" 123843-64- 3]) .Exanples of suitable conpounds
havi ng general structure Il that nay be used incl ude,

t are t restricted to, any of the_ follow ng: )
AT b e | YRR (hogaokmensy Substance s
di shdwy | gi-omt hexyehkanentChSnBMerd b2 139-&dleral formula I
hexyl tri et hoxysilane (CAS RN [18166-37-5]),

JRGR G EEPBKSST | dinel fHS @e NY-20u3ny7s -adgup pheny!

trinmet hoxysi |ane (CAS RN: [2996-92-1]), 3-

(gl yci dyl oxypropyl) -trimethoxysilane (CAS RN

Em@es 1%11236)0,2&&34(%153/@0'»%5&:'0&?/pdspgyﬂlx)ljzméﬁidjloxgﬁ]béswﬁce is
) - - . 3- ci OXYypro

%Iﬁ%l dﬁ[a?lﬂo%sgﬁﬁﬁ% E’Eﬁs“‘%%&ﬁséﬁ é%fel];gfzg-r?% formula I

@ Pexy cehenexy| horeebbylrbh-bRi @ty sidane kil mdNbmers of

[3388-04-3]2, 2- (3, 4- epoxycycl ohexyl) -ethyl

tietFRNGA Y aferpdas 3N [10217-34- 2]), Vinyl

trimethoxysi lane (CAS RN. [2768-02-7]),
vinyltriethoxysilane (CAS RN: [78.08-0]),

Warne netdfédalney hoxysi bangohGASCRNr P2 IdubstBance is
formed from at least one monomer of the general formula I
which comprises an N-formyl group 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 II having

g = 4 in an amount 1 to 99% w/w, more preferably, 10 to
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(et hacryl oyl oxypropyl) -trimethoxysilane (CAS RN
[ 2530- 85-0]), 3- (nethacryl oyl oxypropyl)

WO poosetdsoxysi | ane (CAS RN [21142-229-0]), 3- PCT/EP2006/000636

(et hacryl oyl oxypropyl) - nethyl di et hoxysil ane (CAS

RN: [65100-04-1]), 3- (acrylo¥loxypropyl)

-triethoxysilane (CAS RN: [21 %2- 29- q),

tetraet hoxysilane (CAS RN. [78-10-4] ) ,

t 0% anévhoxpsiel arefEeCAB1RN: 20680 S0%|w)jw, more preferably,

aget Ryl triethoxysil an CAS RN: _5630- 83- L 3
n%‘?c%ﬁg‘%?’%yw Fi etfﬁ%%/siﬁrae(r%ee (aéié’ ’RN5%14§34?70%%? 6y"/W, most
Roedbeadibyy B 0bi GHEIirtwOlo POLNARHd:SUbRbABRBrI Sused to
deriyed fromat K | east one nononer of the general

R ARG | TR ef i Fomersl @t oF deRtyviel arovidprarte gener al
formula | is at least 1% by wei ght of the total

nononer used to produce the oligoneric or polyneric

st ancefenabéypr her alligomatiieastr 586 bynewi ghtybsoarce is

b at . |l east . 10% by weight ._Preferably,_ the
gﬁ%%%%%r#%b%raﬁoﬁﬁﬁéFi8n§u%§F§m%¥i%?f?ﬂgnﬂﬁﬁ$%ﬁ&aformU1a I
lvtaisdh oreer muRe ohet heofléneral of OrdAY a den®hzgh formula T

conpri ses at | east one I\I—forny:a@%roup. Preferably, the
YT ET ¥ Pof9rBYicosaBBt a ied fleased fwonmmenomers of

| @85! gane- APNeRRh, O iie r ok a4l and op

nnnon%r, nor e preyérab y g?ﬂfeastgg%g%ﬁbﬁéﬁggé %ygtﬂgnomers
gehegenefal nivanila Mrieapief egabl 4, ahe ol sgoomdi 6fothe at

nerjc substance i or ne ro east _one ..

Fﬁ?ela}’st b(t) stf dfmqfltl t

morioner 0t THEOREHRrar FT ngFReF it A bApF T seQRRising an
Mﬁdﬁﬁy|t@fﬁﬂﬁaﬁndg@bub@asﬁr%$%rably, the oligomeric or
polymeric substance is formed from the second of the at
least two monomers of the general formula IT comprising an
epoxy terminal 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.

Preferably, the ratio by weight of the at 1least one
monomer of general formula I:the at least one monomer of
general formula IT 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

pbreferably, 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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nmonomer, nore preferably at | east two nononers of the
general fornmula Il. Preferably, the oligoneric or

w@ologesi€ substance is formed fromat | east OPEI/EP2006/000636

nmononer of general fornula I vvhi ch conprises an

N-fornyl group in an anount to 99% w w, nore

preferably 5 to 80% w w, rmrez%referably 10 to 50%

w w, nore preferably 15 to 30% w w, nost preferably 15
taerRses W \zﬁomﬁmJﬂJae rotadmproiaeter apseld-forpybdgwouthe and at

CLLAGPLLS B BOUIPLE SIPeLalcey MERDLE! S0, of cae

alt | Basdt obRoMRBaBREref ofhgecgerenalf oirmumg ad h/ammgaq = 4,
| east nmonomer of the general formula | conprises an
Netdr ay Begeadp ofndhe  2eakeetho tHENBRECHSSE (qfe the general

afgﬁwﬁéﬁ fls?mf of heAat ﬁé%ﬁﬂnéﬁ“gggﬁﬁmﬁﬁére the

t € genera ornu all having q = . Préferably,
t:i*mtnbl gdover iveightpol yireche s@bstlamxse: i snkormegbifiepmot the
one of t t Wo_nonagner f. the -gener al
(et | Fofttfolq Bl ReE BanaCifo i Seg oy ypne of the
@Eel@é§£etﬁ6| MonbRekr890% WeterBUr & qriefler ail Yhawlhg oq = 4:
80% w w, nore preferably, 40 to 80% ww, nore
pﬁtefséﬂ@m@/ 050 e 76% W)—lﬁﬂsﬁosﬁwcpr BPBPEBKY 55Tt Fhesogeneral

wfgkﬁﬁ heI&ptaé?ﬁggfggﬁ%ﬂgggatQﬂﬂﬁ%ﬁucﬁekm§nal group is

I'goneric or nce. st preferably,
thecbbigoher ia ahepatymesi & sobdtarice ts Hor néd tfa omd, more

at | east. one nmer of the general hgrwl i ch, at

enet e Yo Bt o e gle%e‘f% 3Pophuics 18 c&ﬁ‘p Qe3d more
apr-DeELLBYY ghoupe AR deasd twvospoRENBDS ofo tHe 30, yet

general formula Il, one of the at |east two nononers

more preferably in the range 15 to 25: 50 to 70: 15 to 25

and in a particularly preferred embodiment, 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 II 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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of general fornula Il having q = 4 , and a second of
the at | east two nononers of the general fornula l

W@ vpTsieng an epoxy term nal group. Preferabl BCT/EPI®06/000636

ol igoneric or polyneric substance is fornmed fromthe
second of the at |east two nopnoners of the general
formula Il conprising an epo termnal group in an

amount 1 to 99% ww, nore preferably 5 to 80% w w,
generpilef Boabhya 10l t cobP¥iwen, amr dficameilabpyors,t cand at

0% w nost preferahly .15 %o, W t .
ﬁ‘&ﬁe%’ﬁ%e&“ Htodf eyttlhee é??égégri#%ﬁu%%ﬁy%r ?Jghwh at

sdhstanee rideihrraldy . cHheamalrad Borweilghttbfhdshes dterminal
| east one nmononer of general fornmula, :the at | east
EROXNO IR oWhgeRetde AR a(PY Meightineh ahge at least

- 0. . 10, pr | Y foiriufiBe f arggpki®ithd Oan N-
%P%O%Hérlg?ée%r e?%?ggley,g%l?élﬁ%lo 1:08, um)re pr ef g%blly gt1: 2
tforiyd, gebepptekerabl yldastt ek Spomomerpr eferdlpey, general

2:7 to 2:9 and npst preferably, about 1:4 |j . he :
orgbitar | £ omaicR o SUbSHncBSoHk S| LA TS STl
ar.ef &y ed enmpogdhmentord heydigemant c aropal ygerit:10, more
substance is forned fromat | east one nonomer_ of the
gerediexalflor hAG 9 whiketh @toneayteiniiononet- bfto 1:2, most

t hegeneral f 1, conprises an N-fornyl group, and
a- (?éfsatb%tx/\oa%rf{@ﬂr#o?rle'rls' of the general formula Il, one

of the at |east two nononers of general formula Il

R 0. el B aRepld oL e Bl et d o noric or
LRI 97 QUBsWhsEE tRe formed from at least two monomers
of the general formula II, at least a first of the at
least two monomers of the general 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 formula IT 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 T. Preferably,
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ratio (by weight) of the at |east one nononer of the
general formula I conprises an N-fornmyl group: one of

W b@oarIsheast two nonomers of general fornul a PCT/RP20061¢0636

g =4 : a second of the at |east two nononers of the
general formula I conprising an epoxy term nal group
is preferably in the range 5 fo 60:15 to 90: 5 to 60,
nore preferably in the range 10 to 35:30 to 80:10 to
86 whAigopesfier abl yalymar G S NG 39 derpgdghropg> to

0,,.yet nore pref bl y.i &ﬁg@ t P, 25:
ﬁ§°%035&5W?%%§?a%§ ?hgatégﬁ i%ﬁ%ﬁr y g%e er?gdBrOégce the
embedneeAt, oirh@olgiiediics sappraxicent elfy a2018@:s20 onlen mpnomer
particularly preferred enbodi nen t ol Jgoneri. L.

P& yhsy | Terirat aﬁ@ém}liaf Srmed ]?ef%%aatfhleﬁf e at‘ﬁe one i§ofteric or
ﬁgﬂgﬁ%&i%; Sl cgener als froyeld ehrowhiec it catl doeasitoyo miglrht of
nomer o

the general fornmula | conprises an N-forny|
gheuptoand amohemst onesefionoperPEddudr dgeer HLIWRHRAL OF

|1, which at | east one npnoper e er Mul@
PPLHES T = z‘f“xlﬂ%a e ggtigg(bgé%%e?gh gofﬁltjrﬁéeﬂ?%t ©
leasi-aane fenomEs of .t he gerefedtalilormul Bhé codpgosiergc or
an N-fornyl group: the at |east_ one mgnoner, of_t

OGRS IR Ch A HTEhen 108 Jar dranyy ot (Y peetont

50, gore, oref Q5 £9 pirbAucDrendr efigbablyic or
%t\i %%gtl):tgjt%&r eﬁ%re é:rragsy 1:2 t%rl:zl,c nost preferablé
alodytmelriz:  lswles Yeandte )culodr | gtpr dtestedoR@boBPREREr tHE the

Ol Joner i ce0r, PALYTENi ¢ supsLancg,i5, forBd \yi9Bderic  or
polymeric substance is formed from 1 to 99% (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 10 to 70% (by weight of
the total monomer used to produce the oligomeric or
polymeric substance) of at least one monomer of the
general formula TI. 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. Preferably, the oligomeric ox
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 TI. Preferably, the oligomeric or

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



the general fornula | which at | east one nononer of

t hegeneral formula | conprises an N-fornyl group, and
WwW@eoobozeste one nononer of the general fornula |PCT/RP10061000636

at | east one nononer of the general forrmula Il has a

term nal epoxy group where t rati o (by weight) of

the at | east one nononer of t‘he general fornula I

conprising an N - fornyl group: the at |east one

Miromeotefl t eongaeer aluskdr niba Profagengthet ephi gemeric or

epax r.oup i referably 1:0.0 1:
SRay PR R RS oTsrdrer e, Hofoner, of the
Lidnamrle fywefieraldy 1:0.7 to 1:2, nost preferably

about 1:1. In a particularly preferred enbodi ment, the
ol igoneric or polyneric substance is fornmed from at

! AP TONHTRL S o i dhfegenerdd fmphadrid, dlbdedste is
a first of" the at | east two nononers of the general
formiier | Eoraeidngfgom 4 | tandP R | (Gast waigbeomi ofthehetotal

at |least two noners_of the general. I 1. hayi :

AIPEPVKy 18 nat® griotp-Wier e %e %%’%ﬁ%%%/@mél)@h?%{ég%nerlc
tdiedddrsde 0f of hetatl ebheasbnewmomoneerss ofertdinlgehermbla IT.
formula Il having q = 4 :the second of the, at

. | t .
tRERFRIRIAEY s oFDE heO LFRTRF1F or Ol PPHYREHT Ny %ﬁg%}f)%’%}e 18

t ] i S ferably dg9. :
pﬁe#r&e%l giroqjih%(()El Sf?%ﬁlﬁo?bmﬁe@pg{g erg\ig;éyg/h’i:ml)éfo til:e8 total

muoeopeief engddly Qo2 poodude ndse peeiepmdtjcabent podymeric
LAt 05, L900%! L GBS st Fobiute 1.
DAOF®Fably, the oligomeric or polymeric substance 1is
further formed from 10 to 90% (by weight of the total
monomer used to produce the oligomeric or polymeric
substance) of at least one monomer of general formula IT.
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 is
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 IX.
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 1is
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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used to produce the oligoneric or polyneric substance)
of at | east one nononer of the general fornula I

woe@bereind y, the oligomeric or polyneric substBCI/EP1086/000636

formed from1l to 100% (by wei ght of the total nononer

used to produce the oligoneric or polyneric substance)

of at |east one nononer of tH& general fornula I
Preferably, the oligomeric or polyneric substance is )
frrefedablom 5 the 10@0%gAmenisi givr ofPal@arscal swdrdimerce 1S

ed.to oduc he oli ggonerj.c '
SRS PHEE EDot PR Jin RISt PR Sheran
Roefenabl 1.t he pkegepebie, ortihel yokei gemstbst ance pelymeric
formed from6 to 100% (by wei ght, of the tatal nononer
FI0S LRSSy odficef AL itgERerd ¢ Tor ol 9%\%? © s@bst aficdfy two
gronf%tmé S&£ ?ﬁgngFHQWorﬂﬁlltaheIﬂeﬂﬁr ah faidai@ 0. to 90 (by

referably, Igoneric or polymeric substance is .
foeringdt fofornt®e Tdtm1om@kndy weedhto afraduce dikg oligomeric

nmono used to produce, the_ ol ryc.or.pel yneric. .
oKk S of 5P8F53§?66n8n§0£§#£ﬁ%9 ¥§e3génég§{w%lght ot
fiafduladal  Roeloaieabl wsetihetsl | gosehce otheol yhkgomeric or

substance is fornmed from1 to 99% (by wei ght of tEe N
stlamarsifonsbgsaaced pPbdifee SERETE | gomerlie Gt least two

%r%ﬁ?%f% HANRS 1 &odRASt 1ane monomer of the
genera or

mula I” . Preferably, the oligoneric or
pol ynmeric substance is formed from 10 to 70% ( by

LG L1 2l IOROIEL Moot L QD1 GREE. N gance 1
t oint heacoenrpiadud asTadar | comPoei et ahl petiken 1% and
ol i goneric or )
99 %, more preferably between 1% and 70% by dry weight of
the binder composition. Preferably, the oligomeric or
polymeric 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 agueous 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 aqgueous binder composition in
an amount between 8% and 40% by dry weight of the binder
composition, most preferably, the oligomeric or polymeric
substance is 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.



pol yneric substance is formed from 15 to 60% ( by
wei ght of the total nononer used to produce the

w@bkiogomsié ¢ or pol yneri c substance) of at | easPCDREPR2006/000636
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nononer of the general fornmula | . Preferably, the
ol i goneric or polyneric substggce is fornmed from15 to
40% (by wei ght of the total nononer used to produce

the oli ric.or polymeric _substance),;of at |egast one
ORGREF ABEVt herHRenEPLPaR Bn G4 OROL Pty EPaRl y K RHO8  and/ox
owhgerehhy e RUNGRIA Gy Uhst ancends, fOEARAET 0mL15 L m1 e,
30% (by_weight of the total nononer used to produce
tﬁéSBF%(ééﬁéPPe or polyneric substance) of at |east one
nononer of the general fornmula | . Preferably, the

ol igonmeric or polyneric substance is formed from15 to
2Boe{byabiiyght thiet heR'Det alremavarter awget: t ocpnpdusest hgater .

[ ' r pol i c _substance) of at |east one
CLLRERLLE, o AOLYET C S aneelegl BB O rice ot
Ol goBveIdrte OR1pBhYMES i C P%%Q%E@B@?é't Zil:ﬁé”hhéi fORA T agent

from1l to 99% (by weight of the nononer used to
pFTHREES Ehe %ol PgBRBrECc OO patsmernd sabsilense) @fie ablcohol.

I n r ral_fornul | . Preferab .
tﬁgé%??g%l i ohe aS%%ﬁ%% c!)%%bgggﬁgghi 3,3 ﬁ%?lﬂhg point
fof nedessomthano IWO(DY wedghired the tobadl PRNOBREssure) .

a8 BP0 e Ol gOTEr L o1 Rolyrer ¢ substance) T
Fipienatl e ST o PRLMEE LR R 4 e o
to Cg alcohol. Examples of suitable at least one alcohol
include but are not restricted to methanol, ethanol,
isopropanol, butanol and the like. Preferably, 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 I 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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nmononer used to produce the oligoneric or polyneric
subst ance) of at |east one nononer of general fornula

w0 aos@resier abl y, the oligoneric or polyneric SPOFEP2W0€000636

is further formed from30 to 90% (by wei ght of the
total nononmer used to producegthe oligoneric or
pol ynmeri c substance) of at |east one nononer of

gneral fornula II, Preferahlly,_ the oligoneric._or. 8n._
Bo0y e bRl [TEUPCRYY PO Red BT onis0 JE 6L R0
Rhowaighlgeef: the total nononmer used to produce the

ol igoneric or polyneric substance) of at |east one
nononer of general fornula I1. Preferably, the

i i~C, or y [ S Le fur JRI pet
?%bn1g%&¥§hgdﬂf yngéigﬁgg%fﬁ?ﬁggt%?aﬁ'ﬁ%%%%%%ﬁised teoweeIl
pradugsl t9EP®] | gaoeei prefepabyyer stepulish ate&pesofolace at a

| east one nononer of ral _f | a .. Preferabl
ERTRGRGRS (28 bl Sher | @Lublt noe M5 T GG ey, step
fanmed dom1ERd &85 attitgite Bletiiken Cloalc RRIEDTEOC.

used to produce the oligoneric or polyneric substance)
of at |east one nononmer of general fornula

ISt %13}%' ythghq%eoa{d.tqc@)[ﬂeré)f Qi ROl YIBf | ¢ JURSTENCE at a
i's Turther formed Tromat | east tWo MONOMETS havi ng
genereata thorenubatween ProgiCerad y 90Pe ol Mgoeepirefgrably, the

pol yneric sugstance is formed froma, first,_ of the

DeRt iR ORaHorate gBherhl CPBPREELFE. (RESCThoaR C and

HHdo, 90 by Wej @it efbithe s alrdutame UsREst ®lace at a
produce the oligonmeric or polyneric substance) and

freomert twr80%g byeari FR°Gf ik VU - nondieelesdlyo the
prreoadcuccieoxg hies OC'A@aol'E% a&. of

Preferably, the catalyst comprises any suitable catalyst.
Preferably the catalyst comprises a transition metal or
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  be 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, the catalyst

comprises an alkoxy titanate compound.
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pol ymeri c substance) of a second of the at |east two
nmononers having general formula Il. Preferably, the

w@bkiogomsié ¢ or pol yneri c substance i s present PCI/EPI®06/000636

aqueous bi nder conposition between 1% and 99 %, nore
preferably between 1% and 70%5by dry wei ght of the

bi nder conposition. Preferably, the oligoneric or

pol ymeri c substance is present in the agueous bi nder

Ezappdies orphet SiebFBl and @b B Tar y 1RELGAE of YER  (RTM),

DI RgRl- GUTRQS! Lian1 MBEe BLEhEr BRbYnt! NCaRd | GRERIFKE OfRTM) ,

pol'ymeric substance 1's present 1 n the aqueous bi nder

compesidiiadnyi mvarni laindentt rost weodmse¥ dad tBe%-by dry

wei ght of the binder conposition, nore preferably, the

ol igonmeric or polyneric substance is present in the
ahiydah < amesiitdron dieamiamrnit hetaeiamni@% ail in a

40% by dry wei ght of the binder conposition, nost

piesiosy 451 puitthahst isfedrdiid Yoo Hhdhmdrindetubst ance i s

present in the aqueous binder conposition in an anount

bet ween 10% and 30% by dry wei ght of the binder

cogiesidilon. Aocorehaigidn takesoptiaaspent tife mresence of a

present, i nvention, there is provid a net ho .
BYepafPHGtER ofF E?C%S’r %&%%r%gecoﬁ%ou% gée reaction
Gliaidiad i n bheraceppanyineg ¢ ahdBus Peef ebably sebheit least
rel eased al cohol, R33COCH, R34COCH and/or water nmay be
rgrpvieidby any net hod, such as, for exanpl e,

distillation. Preferably, the RO renoval agent

conprises water. Preferably, the RLO renoval agent

frd heralslonprtisespat adjuster is present in the reaction in

an amount sufficient to adjust the pH of the 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*}COOH 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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| east one al cohol. Preferably, the RIO renoval agent
conprises a mxture of water and at | east one al cohol.

woe@berend y, the at | east one al cohol has a boPCT/RB2006/000636

poi nt of |ess than 100 OC (neasured at 105 Pa
pressure) . Preferably, the afy | east one al cohol is
any Ci to Cs alcohol. Preferably the at |east one

al cohol i,s any C.alc es .af UI tabl e

étltleéﬁlﬁﬁéyal%hahgﬁﬁepﬁa %ut %‘;(eenﬁ%t R e%a¥obe @

W@é.ﬁka@%ber%ttnﬁ‘cﬁcld SO opadIe| prpshaned asdat he liskeneant a

Preferably, the at |east one aI cohol is added together

Brflenshedatadishshagmo rordher (bR eAECgEReFRILULSPRUISE |298K)

the at. |l e S n F [ he -0 ral

POTHAR (15 B8 aiiPer ALl Daly L ARy P R 293,

/ wat er mxture may be added to the at Ieast one

nononer _qf the general fornul a Idand th%
FEEERT ARIone hAH d§3SHre OFEn&Cad £ Hal

Preferably, the at | east one al cohol is present in the

reaction mxture in an anmount between 1 to 40%b

Wedagrimt] et @ﬁesuéttablﬁ;eiaghtleaﬂihen@t Cles s elﬁelhéﬁoﬂ?éﬁt are

of the ner %Ie {:nul

se .
FSTom&F hé:\%lcng % hé gene¥alacpjgor it Oﬂgg%ng 59Bfe or in
Ricafieiadion £ heoghi & pasicaie, a'pm@iomsc pr eseniin tealic,

reaction mxture in an anmount 5to 25% ht_th .
aftaMOéb}é% oﬁﬂ)&%ﬁ&mrgld%tewrg BIC1 i1 R peLoTic,
HEmnQer having t hesgener a&riﬂ&@ﬂ"@acetlc,

It thouI be “appreci ated by one skil Ted in the art
tn’rmihanesulfonlc, trifluoro methanesulfonic acid.

I‘I rSO U.% e

The at least one acid may alternatively or additionally
comprise at least one water stable Lewis acid. Examples
of suitable Lewis acids include but are not restricted to

LiCl, FeCls, zZnCl,, 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 one
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



the above nentioned preferred features with respect to
theR1O renoval agent simlarly apply to the optional

wRBsemsval agent . Preferably, step (i) takesPEi/BE®0&000636
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a tenperature between 00C and 900C . More preferably,
step (i) takes place at a tenpgrature between 100C and
600C . Most preferably, step (1) takes place at a

te rature between 20Q0C and 500C . Preferably,. .the ‘o
 SRETPER BRtofes (o) ~fakes CpPacboafod Loanper Sidige, silica
bebweenal@Cranaifg0egentbr erpprakeeably, the reaction

takes place at a tenperature between 100C and 600C .

Most preferably, the reaction takes place at a

t gRer ahys &1 RS Wk 2096 Ci.BPr abla t he "
reaction (lsslcat al )e/d;fed. Pr Z@gi?}g%?y,lr% 1(;%;:% a?f?ﬁl’f@h the R'O
coeppiveds agsntsutbalthe cstladystngPedfenably Irhean alternate

catal yst conprjises a.transitign tal or group 14 or
1%@9_@95‘?8&0 %ntflllglnt?fser ﬁﬁay,m’c cé‘lgﬁ%ﬁst' : any, are
caggedseso atheamdoli eRmRal Qe OUPN14 OfudbheFJaNiternate
chel ate conpound. Preferably, the catalyst conprises a

t PERSALMEA el FRCigraupoisthe inamadheptehetng emixed with
CQHEO@QQL ?% %%%@m%?ééga a%ﬂéﬁ 58d&8t%% %ﬁh¥p%§st of the
More preferably, the catalyst conprrses a transition
nehgkediegteup 14 or 15 pol y-al koxy chel ate conpound.

The catal yst may be stabilised by an al kanol am ne
derivative. Preferably, the catalyst is selected from

CORpouRGRvRI1 any 8fcbhelf olRFawddg; RI4BHUMBnd/or water may
zirconium hafnium tin, antinony or germanium In a
phetp@gﬁ@ﬁmydpﬁgféﬂmgﬁpheric pressure or under vacuum. The

removal may start during the mixing stage as well as after
completion 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, R?**COOH and/or

water may be determined by any suitable analytical method.

The amount of R'0- and, optionally, RP0- removal agent
used in 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.



enbodi nent, the catal yst conprises a water sol uble
al koxy titanate, zirconate or stannate conpound

wae@bior4ssed by an al kanol am ne derivative. NMoSPCT/EP2006/000636
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preferably, the catal yst conprises an al koxy titanate
conmpound. Exanpl es of suitable3%atalysts i ncl ude TYZOR
(RTM , commercial |y available from DuPont, and
VERTEC (RTM) , comercially avail able from Johnson
MAEEREGI DBy EPePaliy £l REPEEAC OitoEakESSFRAcd yiendion there
suit apk-gvRHEN @ r%%ﬁ%ttoc%%.bsﬁ%@oﬁtagbhbyﬁsghgth% binder
bi nder. Preferably, the reaction takes place in"the
peewengatypnaagHiadiinetieinopbeabteonpandjinugt cllheémpH of
the reaction m xture. Preferably, the pH adjuster
conprises at | east one acid. Preferably, the pH
atthestearints pagsert dny theceradbised idi Br@®UBkcorative or
sufficient to adjust the pH of the reaction m xture to
b@FRE@ﬁtévﬁn@aﬁqtrﬁﬁ%hpﬁéfé@&@%ﬁrQﬁﬂ¥%ﬁﬂF5 dhgtlrepellent
apgs gpst e sand I
e R R i oy o PoaoBly Rz ofpitn poents for
RBBG00H gemer atisdodur i mglike rwateironrepkfiéenat i welents for
%é additionally, the pH adjuster may conprise the acid

a Senerated during the reaction. Preferably, the
at least one acid is any suitable organic or inorganic
acid,_ Preferably, the at |east one acid has a pKa in

abf8bG%2RbYut i oAt 2TERtof [Ess @han BLigpswosion  paint.

ppe I 4. P Y, ' r
PLELLERLYY, B8 bt sp TSR nbe BERROHUELS' o onoo
primer. In an especially preferred embodiment, the paint

is a weldable shop 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.



strong Brensted acid it is neant a Brensted acid
having a pKa (in aqueous solution at 298K) between -12

waeaeAH®51@and preferably between -10 and PCT/EP2006/000636
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-6.Alternatively or additionally, the pH adjuster my

be a weak Brensted acid. By mg?k Brensted acid it is

nmeant a Brensted acid having pKa (i n aqueous

solution at 298K) between -5 and +10, and preferably
bBregenakly anghes twer efasixaisignt tPRITE Femeesbhéonaci@mprises

Igtm@ggstsgg%bl llean’pI efgﬁé%%g é?oaéeégg t ﬁ@ﬁonent is

acrdsrnclu are no res any o
fal powteg,. alrareatablly,came nat i brest osme cfiateti ts present
propionic, butyric, oxalic, g?lon succi ni c,

gttt SJP?cseSSPﬁl EOMPPRRRE; Ry EEﬁPiﬂ i ef pRRPRE, between 1

PEAaPBoLI &r NiHd | Gry PRELGht! Bl L@ QACRIAE, component.  More
nmet hanesul fonic, trifluoro nethanesul fonic acid. The

aPrE§@§@bblﬁe dgiel miy Eeast navievefylber adai t Popapny in the
e t. ane ter bl.e o
és Coﬁ‘n su%?’tbllen Lﬁ% %.mggl:ﬁ betlvfevgéi %ut %gfie 8n00 of the

rasyr wetlgtitt ofLittle Jedrl fdcherGall 2vMand phefkirkbly, the
The conponents of the second aspect of the invention
nay B§a§6nP§@téﬁ¥¥?%uﬂF(ﬁ%ﬁﬁenﬁ%ﬁn|E%?aﬁ%@on@héoﬁponent in

|§ﬁ3tan%11ﬁ1tacbgtwé¥nb%d ' éﬁ&' ¥ontspdyged g, thei /ght of the
silanes and then later to the water or the water

| easondnecapapent mi xt Mostor prafesebdyi vete tde least one

L h i d h
S| 2??5t1} :Q?égﬁggsgggﬂ gcgﬁéﬁﬁﬁﬁﬁéhégﬁg%% in an amount

Ibétwééﬁed4@lt dfe FHo® tdfirechBengficiabigiesulds rae beecond

achi eved by adding different anmounts of the
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 dquartz, fumed
silica; aluminium oxide and hydrate, Dbauxite, calcined
bauxite; calcium magnesium carbonate, dolomite; natural

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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at least one acid at different stages of the
pol yneri zation reaction. Additives or stabilising

w@ae®enwsmey al so be introduced during the prepeCHEP®NG/000636

of the binder. Exanples of suchinclude but are not
restricted to colloidal silica, silica sols,
antifoam ng agents or buffers. One enbodi nent of the

met hod i ncl udes addi ng_t he. R1LOrenpval ent to the
Possiblegr edenpEhern AAMal 187 nat e?fb%g?‘%éﬁ’ tfrFoonates,
3iihanes And QLel. AURNLSmadartly, are added to the

removal agent. In a further alternate enbodi nent,
a fraction of the ingredients are m xed with the RIO

r empval ent d then added t t . :
e, THES e al QM R YT R #C
AL PRY bernperiorpedsanhtatawspieely grisssiede zinc,
or under vacuum The renoval nay stg{ult duri

n t he
midngfiekge asinfel POWESRf 08 ZHADI SUSEn of P?f;‘?&%ﬂé%ys the
ozf'rgcbeisc‘i‘l%?é]%ec‘n Tﬁhetﬁéog%bﬁa ebmpyaeokySnS #f amount 1 to
SIJ] Yy e 11;O:|L owe

anes y any conventional anal yti cal
et shod £s uche asimaswehpbimt ofr dey, seadRd- reqgponent . More

spect roscopy,, ,Raman spectrosco or I g i £ i
RO T o1 Perened o ool S SreltarpbSoent dn
R4 Cd anrd/ 9p wed e omayobe et edrynedebyhany Suithabl second
anal ytical nmethod. The amount of R1O-, and, optionally,

ReGDoRemval Mpnet RESECT#OIYie BHRyMEMTats oR T CERES o the

S ano
of the second component. Most preferably, the zinc 1is

2%%:(? dagé>ﬁér?éaj?% 2%8{ %g_r ahBuheash adexyd egk fimal ary weight

present in the second component in an amount 40 to 50% of

the dry weight of the second component.

Preferably, the two component paint composition comprises
a colour pigment. Preferably, the colour pigment 1is
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 connecting zinc
particles with the substrate) and arc welding properties.
preferably, the conductive pigment is selected from
micaceous iron oxide, ferro alloy, di-iron phosphide,
copper flakes, nickel flakes stainless steel flakes,

aluminium flakes and the like. Preferably, the conductive



distillation process. The wei ght of the al cohols nmay
be replaced by the sane weight in RLO or, optionally,

woBDsemsv@l agent during the process or, prefeP@DEDR2006/000636
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substantially after conpletion of the

process. According to a third g pect of the present
invention there is provided a gaint conposi tion

conprising a binder conposition as defined in the
a@%@ﬁﬁﬁﬁyiﬁgpéﬁﬁ?ﬁﬁ irhehpaFRECRHY CREPARG Rat Br 2apagBgunt 60

SEL %%@e Seconat by Q\fel 1L EGF | ¥§ p%'e@on%.ucc!bn? dll@:i@! More
repellent, dirt re paint for concrete an
fpraﬂesablypreghet|mmndmmmﬁvef(pigmmhtw ir euted@ort in the

t I I, ent f t
P Bdn ey TP RERE Al B s S B (Alor et Bh 06 Fhe dry weight

Poef ehabk¥cohbecembbhehs.a prinmer, nore preferably a
shop priner. In an especially preferred enbodi ment,

the paint is a weldable shop primer. According to a

f@%E&Bngf’_EﬁCt ehet e Ry eseft, . AYENt 1,90, ﬁ@erSOhéPs:Ltlan may

vi de t wo conponent palnt conposition
|ﬁurhheaccompamyengumtabma addheitres suahoasnhnp&%séttllng,

C osition further conpri se one or

PSRy B I GABRES r oo niTREPeEoE 0¥ wetting
pygerpLS, thickeners, rheol ogical additives, colloida
silica, coated coIIoidaI silica and/or at |east one

silica sol. Preferably, the first conmponent further

CHPBSLRES, YA NP, Sobley T oLhgt WOlke  porymers o
aﬂﬁﬁtbxgsthymlleedahlose polymers; when used they are
preferably added in an amount up to 2% w/w of the dry
weight of the two component paint composition, more
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 bentonite, 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



silica, coated colloidal silica or silica sol.
Exanpl es of suitable non conductive pignents include

wao paoao7asme di oxi de, red iron oxide, cal ci um carPONEPEI6/000636
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talc, alumniumsilicate and yellow iron
oxi de. Preferably, the two conggnent paint conposition
conprises at |east one filler. Preferably, the second
co nent is a powder. Preferably, the at | east one
ff Ft?scﬁm§ﬁﬁhdir1tﬁﬁ?@%ﬁ%ﬁé“coﬁ%%néﬁﬁ?lm%ﬁeﬁ%ﬁp9lses a
| Brafs2ERAT Retweencl agdogB% oh the dry weighhief chelate
the second conponent. Mre preferably, the at | east .
ofiempphhdr | Srpfexebilyi nthhecesedndtcoppomenesi A &gransition
bet wee and, 80% of .the wei ght of . the
2@%%%% cgﬁboﬁgﬁﬁ%)wb?é pp%feggglfgﬁ¥ﬁ§7atcﬁgggFeongompound‘
f PkbEerbblpr esend | matthdyseconils Corparant kplaplanount More
bet ween 30 and_60% of the dry weight of the second
cBhBORERP VMo Hreaed by, Coer dFoF edsttioms ¥iiqmermptal or
pg@éﬁﬁt1unokh§53§89§daﬁﬁgﬂ NeAk1hR2RoAIBUAL . PeIReR 4 a1y st
40 and 50% of the diry weight of the second conponent .
Praver dbdy, sttedidtideghst byne &l | exlkzonpramsiess a derivative.
] | fille Preferably,., the.at |east one filler
RS REaL e hr ROFEIaRE: i FOTRGhPgL TP oBRPUBgS of any
(ofheehthatiofi et @ays ih@andxingde) zifabufiah, anBafnium, tin,

preci pitated barium sul phate, barytes, blanc fixe;
afBR-HPE¥ sPFi cHEEMARABI-n, k&BI i Ai t BArEACHA2ELYy; Preferred

negnegiMenel | ikeatl & And ymanesimydros, Lilcat gy ffh gay1x
talc, chlorite, trenolite; sillca, surface treatlelg]l aLroxy
titanate, zirconate or stannate compound stabilised by an

alkanolamine derivative. Most preferably, the catalyst

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



silica, anorphous quartz, crystalline quartz, funed
silica; alum nium oxide and hydrate, bauxite, calcined

wWh2wxi0t%16 cal ci um nagnesi um car bonat e, dol om t BCT/EP2006/000636
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natural and precipitated cal ci um carbonate; al um nium
silicates, feldspar; nephellng syenite; cal cium

silicates, wollasionite; zinc OXIde zi nc phosphat e;
graphite; bisnmuth vanadate; |ead chromate; silicium
céPElH@at%QEI|te§ﬂ“byF@ﬁhyFPWP@ne@Fﬁssa¥¢zﬂaﬁﬁfﬁﬁﬁhiy' mixed

pEB@QEhgg pAkggekopﬁgéphlde hol | ow spheres; and

al um nium sopossi bl'e are other famlies of
sul phat es, carbonates, silicates, OXIdeS and

na ate erably, the se ond ri ses
PRareEERI G LEhS' BlitentiGer BTN BolRtBoBE kng TR Bhponent
dpanﬂed Zddpodd tion | algre ZiBELPOUElEr m% ZI Begdusioes, more
Pr ef er abl the zinc is gresent in the second

CBRPEAEADLYn aRehemnt 40%0 DU A% he ANG WEiSght DSREerably

t ngd-g0 nept.. More preferably, the zinc is
B§§§§%8|g5thgﬂgeggnd conponent in an anount 20 to 80%

of the dry wei ght of the second conponent. Nbre
|nc sent in the se

rab t he pr .

ﬁJéﬁHVn aft ﬁﬁuntti§0 g&YOeoWEF t R y \%é’f”ﬁﬁt“&flon 18
t aﬁpweandt@ormors%tstrlé{t&%t pref@iadd y.td heozhNCai SAry  £ilm.
present in the second conmponent in an amount 40 to 50%

of-’rﬁﬁ@rabgzw\euzgmc slugthelsepopacrbnpondie dref &idpl petween
t Bge o) [ gol qur
p?gﬁen réf 2@%‘? &%%{1 fag%%iééﬁpv?%nrgn{@{ sélgéeggm’ ?L#d most

eptbéerabéybeSWeen segonddcdopobgntveigh@inof the dry film.

According to a fifth aspect of the present 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
welight of the total monomer used to produce the siloxane

polymer of the fifth aspect.



amount 0.1 to 50% of the dry weight of whichever
conponent it is present in. Mre preferably, the

W@ i0eM795pé gent i s present in either the firstPOIEP2006/000636
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second conponent in an amount 1 to 15% of the dry

wei ght of whi chever conponent it is present in.
Preferably, the second conponént conprises a
conductive pignent . Conductive pignments are known to
i mprove both anti corrosive properties (by

eb%@f@rﬁ%h!yy Q:Qf@erﬁ$f1{5&gef' B¢ Ry Glespiv &g tra leas‘% 5% by

substrate) arc I ng properties. Pre
cordobti w& ﬁﬂgﬂeh@tat &ehemEeduEanuﬁcpme@useithe siloxane
oxi i ron, _phosphi de, copper fl akes,

nPSEgP %Fé§e§%§t§¥ﬁng§ SPPELI f1akes, al umi nium fl akes

and the like. Preferably, the conductivepignent IS

present in the_second conponent in_an ampbunt 60 to 20%
o?r?ﬁérEPQYMEﬂ%Wﬁ RANQHRE seEofarEBipodéntls M eleast 10% by

pef ghablos ﬁﬂEEEQEQHChbﬁgm@kgﬁg tng%gé%§&%%e gp%h%lloxane

second conponent I n an anobunt
wepghmeof of hehsefafidhcespenent. Optionally, the two
conmponent pai nt conposition may further conprise
sui tabl e additives such as anti-settling, defoaners,

t PrekenabByyagemes mdrlsiied NG DEbORUDE Wt LiNGB0EBASE: 15% Dby
Typi cal thickening Eents are acrylate polymers or

hygi-gky ety Ithe| FoFakempapyaer ssefhd? ueeededey thee siloxane
%Sﬁgfna@ xfaéﬁsdfa@tﬂnagggget up to 2% ww of the dry

wel ght conponent pai nt conposition, nore
Preferably, the monomer of formula II is at least 30% by
weight 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 binder 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, wvinyl, 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



preferably, up to 1% ww of the dry weight of the two

conponent pai nt conposition. Typical anti settling
wW@a@nhDs5a¢ e clay type materials |ike bentonit ePCI/EP2006/000636

gl ycerol trihydroxystearate, polyam des or

pol yet hyl ene wax; when used t?ﬁy are preferably added

in an anount up to 4% w w of e dry weight of the two

conponent paint conposition, nore preferably up to 2%

WAROBREt fRe tatepnned 6P thePewsédipeRefePdiak present in

Cc 0S).ti ' wetting agents are ethoxyl at ed
a cohé#%i’@g?ggg%%g%?éduct With CAS RN=68439- 45-2) .

Optionally, the two conponent paint conposition may

further conprise suitable anti-corrosive pignents,
SHERteEaRtrybileeet 8 S5 2ReRr O herBirae, orow

5 Opti aldpal t A6rhiDa CETRONBAT pPAEBHLCAFPOShE | YDIRMEr in an

further conprise suitable catalysts. Preferably, the

canghpst beswpensds 08 thaansit ivgr nethliceor Hréupaiqpsesent in

;§§€:%§?§mggn88?gﬁ0ng(eferably, the catal yst conprises

I'on ne or ‘group 14 or 15 organic chel ate
compound. Preferably, the catal yst conprises a

transiti nmetal or group 14 or 15 al koxy chel ate,
cBRBOBRBD P ofBFaBIty oS e %8 y%Jt3¢ sIh@fRr OF o BRdnal group

10 Mete gurRffiabkyrmtine qatrl yst peaBRhESES, atheaRyihin®Yy in an

nmetal or group 14 or 15 poly-al koxy chel ate conpound.

TheouvatabpsweanyObé §pabi Pesedibyjcan zbpRasslaprgsent in the

derivativ ferably, the catalyst is selected from
cgé%gﬁ%gsggFE%§§80f the follow ng: titanium

zirconium hafnium tin,

Preferably, the at least one side group or terminal group

15 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

20 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

25 reacting the side groups or terminal groups of an existing

polymer. For example, a sgiloxane polymer having omega

amino groups may be acylated to produce a siloxane polymer

P of the sixth aspect.

30 All of the features disclosed herein may be combined with

any of the above aspects and in any combination.

Examples



antinmony or germanium In a particularly preferred
enbodi nent, the catal yst conprises a water sol uble

W@bdenysté t anat e, zirconate or stannate conpouPdI/EP2006/000636
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stabilised by an al kanol am ne derivative. Most
preferably, the catalyst conpégses an al koxy titanate
conpound. Exanpl es of suitablée catal ysts include but
are not restricted to TYZOR LA (RTM , comercially
avai | abl e from DuPont, or VERTEC XL175 (RTM ,
CORmBLELRL LY axahbabl ¢ [semdehngson Matthey.

Prefterably, the ntxng ldLrU by—wei ght of the
cBnppaeat$pnbeKWEemﬁIEné|rAt ard 3tHersethoadyedipineatopyl] -

es bet wee 2 re preferably, between
ﬁﬁmﬁﬂagg gcés %NSEQE%%Q ggb?iP bet ween 1:2 and
159314 Ghe ft ViD- coMuaneitss ofy 1) %dp&flci]%‘h’@rﬁn@aﬁ"ﬂﬁ 8 g of
osition are preferably introduced to each other
595 yantfioamafs rﬁﬁ‘i}ll%&@"\] BPi searcs &iplreeni bemperahure for
PRORT ORERAsE | M | Ol SURBERALE’ BLe STAMol ©Be  then
than’ 2 hours befof e Icatron, nore preféra
t aapdravad baﬁerevappumcablﬁﬁrnﬂ@BtSDI&ﬁeFBbly, Iess
than 30 m nutes beforeapplication. The two conponents
are preferably m xed together prior to use.
Preégeabtyvel RRaRLIEEN! a1 4hW gplids of the two
conponent pai nt _conposition are petween 70% and 10%
nﬁrépgréié@ablgf bt Ve 20%(Hnd 220Fpravdambsp) ethyl] -N-[3-

EL%Q{?B ?%%T%gﬂg %fgdf 2 TaE] e allys akken 14891991

50 g of N-[2-(formylamino)ethyl]-N-[3-
(trimethoxysilyl)propyllamine 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%.



applied to a substrate it cures to forma dry film
Preferably, zinc dust is present in the dry film

whedsems180% and 1% nore preferably between 6BOH/BPZH06/000636
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20% and nost preferably between 50% and 30% by wei ght

of the dry film According to,g fifth aspect of the

present invention there is provided a sil oxane pol yner
conpositiqQn as clained in the acconpanying clains .
PFEERPLBLYVE: FXampdendr (BENES la | is at | east 10%

b I ghtoof ot okal cet :
s%rggagﬂ %%Iiﬁggngfhfhgggpggﬁﬁag%ig?%g%gggera%Fy?gfﬁgratlve
nBremel cof , f d2nil @ lof S -atlyiceadvtl oxsropwieitgtitmesfhotdyesilane,

t I n r. used.to.produce the .sil axane nmer_ of .
t B8 71 Bn oks ety 2o S B BrG e, REhandngr o8t Hehe goid are
| statkrkdast .20% by weinght sefphieitotak dmanomsin .8sed 40 water

produce the siloxane polyner of the fifth aspect. .
Pr&f &5B AT ePeViBRomIdSsf FWHiRL o2 | PrEigd |afastd 5pder while

bynwei gt s dis t 92 Lausse sducqt
siloxanegbof§ner of tthP?%?E gSpecf%grg§e§éb f,hﬁﬁg end of
nmohemeddaft ifoor, midbe |denimermttumasts 586 byedwetghb06€ fthe 1h 15

t ot al omer . used_to produce.the sil ne_ pol of ,
(et PFEh HUpBAED BRAPERabY -t G HoNoHer BF 9br hlifamixture
| bfi methan@astankD% thanel ghthof a1 beil vhed ofongNBoksed when
to produce the sil oxane golyner of the fifth aspect.

PEBEer dMpedaaltfonoper hef omaackom  ikeaghesasi098¢, For

b!ndication, a volume of c.a. 240 ml is collected in the

distillation trap leading to a weight solids of Binder 2
of c.a. 16.9%.

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



wei ght of the total nononer used to produce the
sil oxane polynmer of the fifth aspect. Preferably, the

worewenesiof forrmula |1 is at | east 30% by wei ghCT/BP20061600636
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15

total nononer used to produce the siloxane pol yner of
the fifth aspect. According tq,a sixth aspect of the
present invention there is provided a binder

03|t|on conpri si_n si,| oxane

et R DR SR GERGTE & RO HYAT BEarty TS hpin while

p@hé”&bﬂ%éﬁé@t&@DQ&yﬁﬁ&ntﬁ%ﬁ@ﬁl%%ﬂgw3¥45@b|%tR¥he end of
groups include but are not restricted to: hydrogen,

nmehRypddathyn, phepyempesepropylis batged rtgoﬁ@t"sal for 20 min
t Ly e I clo c e
hg%? Eg; % eﬁ Q%Xse en lé%%tlff%%l%% %&ygg% @i;ture of
3e4hapoxycyt¢ﬂe0|'m)sytlllald'1:)ﬂon 1% sedhaed yiogh oxypr eRwoerature
acg éy et hyl , acet oxy neHHﬁ nercaptoprog yl .

EPgbMPAGHRE Aeadies Gi fPTr BRPLERCE@RNi AaVolume of
gEOHP QBOgeﬂﬁrﬁg ten ekl bnl $hlr 88 %Elﬂ%tﬁgﬁ QQ%&HQeadlng
i n ananmount between 0.01 to 2 per si |con radi cal
pkesanwveightheopaotignef Banﬁbnné.OPreferabDy7/the at
| east one side group or term nal group of genera
formula I'll is present in the polynmer in an anmount
behwe€oloWdnoekahpheks skki66nshaedi paimptesepiul 8tibhs :
pol ymer backbone. Preferably, the at | east one side

group or termnal group of general formula Il is
present T Uhe TR yaEy ({5 & Fillers wt% Zinc dust
wt%
Example 1 Binder 1 Sikron M500 19.4
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 zZinc 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 is a generic abbreviation for Micaceous

Iron Oxide available from Kirtner.
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anount between 0.1 to 1 per silicon radical
. backbone .
WG e@e/0grsoap or tern nal

t he pol yner

Pref erably,

present in the polyner

0.8 per silicon radical present
backbone. Preferably, the at

term nal group of general fornul 11

e p@ﬁ@@ErPﬁﬁmﬁﬁsawéﬁntdbéFﬁﬁéﬁ 0. 2"t

Hold

one rrent

si | oxane pol yner

Ee si | oxane pol yner
hﬂ&ﬂkﬂnglmhpestdengmdhp@h©rexémﬁﬂﬁﬁl“Gﬁbu

PR PO i 15 O G T b By

the at
group of general

present in
| east one

f or mUPGI/EP1006/600636

in an anount between 0.15 to
in the pol yner
east one side group or

TePener

&é&e then

BS5ERtehn dhe Pel Rk bagkdeston | Best. A

exa

P of the sixth aspect.

P ma

be nmade by
e@fcgﬁrled out,

ol ymer
ategIp

to produce a
of the

features disclosed h

rejin a2=1Yi be conbin pl At

t he above aspects a

din aﬁ?w%ﬁﬁ%lnatloﬂz iy
Exanpl esPreparati ve ([Exanple 1 (Silane Alkest

Preparation of Silane AN - [3- (triethcxyS|IyI)
propyl] - formanm de (CAS RN: [ 76524- 94- ]owerqg§¥hpq;

of 3- (f et th\IC| ] Y nr.opal]

aof
Y fmersion

after

e’ﬁF}F@‘FP]f%r%'at e are al ijﬁrrje%gf it “rcoglm‘q gr;'pl)e?iju?:a

T‘gl;a—%?ﬁe FXCESS of guiiinidromtowy et handis then
evapor at ed under vad

uumto furnish Silane-A

Prepaskt i ¥e Exanpl e |Wi{Shimred Bigurs Good

Comparative within 24 hours Poor

example 1

Table II

General procedure for the preparation of preparative

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

Gilane A or Silane B (prepared as described above) 3-

glycidyloxypropyl trimethoxysilane and tetraethylsilicate
A water solution

the

at
containing the

(Bindzil® CC30,

room temperature.
followed by

is added to the stirred

are stirred

acid(s) gilica sol

Eka Chemicals AB)
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.

of the released alcohols

100 min until distillation

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.




Preparation of Silane B (N [2-

N[ 3-

W 108018101~ 2] )

N[ 3-
et hyl
2h,

(trinmethoxysilyl) propyl]
50 g of N [2-

(fornylam no) ethyl]
-formam de) (CAS RN

(f or nyl am noPQBEP300§/000636
(trinmethoxysilyl) propyl] amne and 50 g of
formate are heated at a

{enperature of 780C for
excess of ethyl

format e and et hanol

s then

evapor at ed under vacuumto furnish Silane-B.

FFeph

@affle Exanple 3 (Binder 1 ) 35.8 g of Silane-A
I . . !

P roed—m Pre'ﬂgl—an-w;—Exan 135 3 Fna
? of tgl IyC| IoI.yI o:(ypropyljT t79r§r|] tPo;(ysi | ane} %OS. 3 g off g
radgt Qyl sifl i e 0 orm c agci.g.are inal
F;re: szFnF?r d.%?f‘78. ‘g”g ofE%J\/%gt e?t.rfl tglgt ng%d qpsd/vi sg' céddeqlo Co?;e;ts F":
* durfng a*periad o SIRES i SR || A“Y e t'énper aturle 8 ° P
mai nt i ned bel ow B50C .| At the end of the| additi on,
trre-t e iosieti~t 560G for—t5mmmancgA
6 hen rla 520 [unii || A1 B 1% Pon b1 the mixture pPoos | 169 | 271
7 rretdwg;@w* et hapga.otheomsst i blatiop.2 s| stoppededniz.1 | 1.66
tthe t peratiure o the reactor reaches 100 QC Eor
8 ilndTcdt Pdr® |a vol Lirkd-9f| 03.8 | 190 m 2i%s [oll ectd99.8 174 | 1.57
trireg dijst 1 atizg e s Bort rghtTsotTd f
9 Bi nder| 1 of c1.5g.'2 lg.ggf%rPr %‘gr at(?u'ég Exampl g 4 (B?%gfe;l 216'5 3.82
10 ) 49. 9§ g20f |Si Laneg-83.4pr ¢pag8ed 23 descri bed7inl 643.2 | 15,5 | 2.79
Preparfative lExanple 2 1 42. 3 g of 3-glvycidyl oxypropyl
1 4r it@eth&lyi|l ane, | F1982 §09P | eBribiet hitSi ¢ b o0 | 15.6 | 1.69
2 Qg oo prmic acigh AT E grred; 27250 YE 643, i 71
12 Sulb‘r;htjrlgg'ﬁci d in| 66 ?8 (1:16%5'%3 wat er 28717976432 | 15.9 | 1
13 12 | 224 - | 236 | 749 - 49 |10.6| 3532 | 16.9 | 0.9
14 13 - 464 | 41.8 | 1255 | 21 - 85 | 691.8 | 15.8 | 4.11
15 14 - 459 | 406 | 1242 | 241 2.2 85 | 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

10

15

binders 16 and 17 in which the released alcohol is not

removed.

Preparative Example 17

(Binder 16):

25 g of Silane A, prepared as described in Preparative

Example 1,

and 75

temperature.

25 g of 3-glycidyloxypropyl trimethoxysilane

g

tetraethylsilicate

are

stirred at

room

1.25 g of formic acid in 294.5 g of water is

added to the stirred silane mixture during 30 min while

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

Preparative Example 18 (Binder 17):




wo bweordiof the addition,

10

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

while the tenperature is maintai ned bel ow 350C . At

the tenperature i s reCHEPRIDE000636
5Q0C for Ih 15 min and is then raised until

distillation of the m xture of,_met hanol and et hanol,

the distillation is stopped wién t he t enper ature of

the reactor reaches 100 OC . For indication, a volume
ofoc.%. 024 ans Bol REERersh &he dfisqimilest i b Bugparative

I ' to,a i ght l+d . B [ f-C.a.: 9 .
R P e
peapar €t as addestetbhedthyl Pibpanbei veardexanpkér2zed 352845 room
g.0f 3-glycidyloxypropyl trinethoxysilane, 8.33 of
EBIREFATTERT) Cacs by BYs oG, S Bea5iotioddd > & of water
Stikphdciee. @ol @hien s32r2d9 safl awat 8 xitsreheRirdheP 30 $8n while
added during a period of 45 mn while the tenperature

i ShRatRTRPKEGUBE| 6% 8BE rapcths éAdmaintaénaddbelow, 32°C.
the tenperature is raised to 500C for 20 mn and is

then raised until distillation of the m xture of
nBabdrofVaddseflbarsl thehéndiretiikhati and seinopped swhemts of
the.t eratyre of the reactor reaches 100 0C . For
iHEFEE?E6ﬁWP e§o?uﬁ@ gfae.a?oﬁﬁérﬁFlV§ E¥PIREEed i n
the distillation trap leading to a wei ght solids of
Bi nder 3 of c.a. 16.0% Conparative Exanple 1 (Binder
4Tablg73V4 g of 3- (triethoxysi lyl) propyl] -anine,

§s5—9—gof Binder | Westmin | Talo 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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met hyl

i sthen drop wi se added during a period of
wokiobe745ne t enperature i s mai ntai ned bel ow 44CHEP100€000636

end of the addition, the tenperature is raised to 600C

triethoxysilane are stirred. 2180 g of water

lh 15 mn

for 20 mn and is then raisedégntil distillation of

the m xture of ethanol,

the drstillation is stopped

when the tenperature of the reactor reaches 100 0C .

For

i ndi cati on,

a vol une

of ¢

.a .

1600

m is

cphbested in the distillation trap | eading to a weight

solids of Binder 4 of c.a. 30.7% The follow ng
gxanpl es ar g ofVasdraouble rotys dftgrmyl Rbt kfes| : stébld eactivity
$i kron MbOO |(RTM is commercially availgblead‘ro e
difs@reRle Bayff errox 240986 (RTM) i |dheder ci dngnths)
qvai om Bayer "MoxX T§ a genefic
dbbreviati on for M caceous Iron (Qxide available from
H& t ner. The Ishop pri w230 as di sclijosed in| Table H were
t ed—and—subj-eectedto- a6 Wweek—+rrershon
tjlest. A vi suyal inspec?t?j(m] of the |ex | es was ten
dafried our,| the resu of Whi Ch aigeg Shpwn in jabl e
jl: Table 11| General procedure fdr the preparation of
qr&par ati ve |exanpl es >2%®B (preparjati 8n of binderi

9 —Si re—A—e+—SH-gneB{prepared-—as—deseri k‘éed
gbbve) 3- gljyci dyl ox;?pgqg)yl tri mgt hokysi | ane and
tIESmpiEyASi[icate aceEd i red at| rogm tenperatigpe. A
vater solutilon containing the acild(s) followed by the

skti cBhesolpdiBi hdfel (ré¢pE8thtdkalehenimal sddB)ngs which the

added to the stirre

viscosity remains %ow 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 1like 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 accoxrding to the

invention show no (or few) Dblistering. Comparative

examples 1 and 2 show excessive blistering.



silane m xture during 30 min while the tenperature of

the reactor is maintained below 32C. At the end of the
W@esn7emn t he tenperature is raised over a perPCUEPR{006/000636

c.a. 100 min until distillation of the rel eased

al cohols starts . At that ting the tenperature is

stepwi se raised to maintain a Continuous distillation

during typically 2 hours . The anmounts of conponents

ad8edSgfe &hepl Hpéderanrasl eof| | WakRi chsSenspltayd thheof the

r gl at] [ th ongnt s I Ta wel
[ BAZELYentel W A00ts | [HAUPONCR D FOrB Bibed IO RS, che

Pfepantédtasndesard bader ncaepdr atiche abExernd ew2t8r sensitive

P Li les 17 and_18 discl th
oFEPaFatFon ot SBEARRFECLEPRRY TR LR N GHOCRESTeP00s G0 400

5 akgebeh i(®@onirdieMvedvaiRAd attoe EXgaRt8aldings BV). The

(Binder 16) : 0 25 g of Silane A, prepared as
deseulbedarg PiepapgervancRahpreVi., 25 g of

3-gl yci dyl oxypropyl trinethoxysilane and 75 g
tetraethylsilicate are stirred at roomtenperature.
1Tablg ¥E (buvemcoaseddwinh284udcgver AA0£00%.added to
the stirred silane m xture during 30 min while 5 the
tenperature of the reactor is maintained bel ow 32 0C .

10 Preparati v EXanple 18 (Bl N0e[ Blterid e €] B ,
prepared ap described in Prepara#%%@ Ef§ﬁ$FEﬁ%é@$25 g
of 3-gl yciHyl oxydexsmpplet ri net hoxysi | dnamaad 75 g
t et r aet hyl pit+eate—are—stirrefl-at—room-tenperature
1.25 g of f8rmic acid and in ZQQ.S g of water
5 8D
6 8D
15 7 8D
8 10
9 10
Comp Ex 2 oD
SigmaWeld MC 8F
20

Explanations of the results:

The difference in blistering between overcoated binders of

25 the invention and comparative binders are shown in Table

vVI. The binders made in accordance with the invention

show little or no blistering when overcoated, whereas the

overcoated comparative example shows large, dense

blistering.

30

Attention 1is directed to all papers and documents

which are filed concurrently with or previous to this

specification in connection with this application and



Is added to the stirred silane m xture during 30 mn
while the tenperature of the reactor is maintained

whedoen7B2 0OC . Table |V di scl oses the ingredi ePCHEP2906/000636
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rel ati ve amounts of paint exanples 4 to 9 and

conparative exanple 2 . Table %V *Rel at.ive weights in

grans. The pai nt and filn1propé ties are disclosed in

Table V : Table V : The pot |life represents the tine )
duRifel WhRER t HePSR ScOE? t y REHEIGs HARRSTTIER t o eHthow this

an%%f?iEQEiBM,tQﬁufeeﬂé‘goﬁﬂ%ﬁ§§so§pr i Nguch” pdders and
St

e reactivity represents the I nterval during which
t Sechinades sashomnnordecatadehefeiraboyi vefgrenceng
curing . The blistering was determ ned as foll ows:
Panel s coated with formul ati ons made according to the

exanphes W echy¥erfraies WiifcPosedt abl ecirps | Rpei@iYation
topcoat |ike SignmaPrine available fromSigma. After 6
wéérsludingposah¥ i naRGRMARRY1Bgbi netaimg 0C abstgart  and

et D) S8 211 (OB | LhEC BERRLC 08 I SHlRoa ox
DpnéeesE sofdﬂscloﬁédf(manﬂbﬂicmmbims@dinnaﬁxanph@ination,

made accor di tqQ the i_nvention shog'ggﬁlor e
n

bFISPRFi 5§ %%ﬁﬁ&ﬁaﬁ\mp%ganﬁ$ege§s H Wech features

ex6838¢VetBbEShekl Adrlalsgeekbeudi{Eerences of water
sensitivity of the different binders based on

fornyl ated am ne, the
Each feature disclosed in this specification

(including any accompanying claims, abstract and drawings)
may be replaced by alternative featuyes 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.



formul ations are over coated wth a nore water
sensitive top coat, a waterborne epoxy call ed:

wowaomses 200 and 400 system (Conerci al |y avaPdEHBP®06/000636
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from Si gnaCoatings BV) . The results are disclosed in
Table VI. Table VI(overcoated4%Ath Aquacover 200/ 400)

Expl anati ons of the results? The difference in
blistering between overcoated binders of the invention

arative binders are shown in Table VI. The

bi nders nmade in accordance wth the invention show
little or no blistering when overcoated, whereas the |
over csat agdueonpalaiiosy gLl SHwsIPhr e, PajEhs e COMPT1S1Ng
bl i stek] tent i ' ir al r d
b omEnp Bt BT, oy e R A (o R Frdifitar teast
poed | noisoher t bf stispegefiecal | Hormuwlachnecti on with this
appl i cation andwhich are open to public inspection
with this specification, and the contents of all such
papers and docunments are incorporated herein by
reference. All of the features disclosed in this
speci fi cati ofR@MePadirRg-M¥HR Aceonpanyi ng cl ai n#,
abstract and drawi ngs) , and/or all of the steps of
any method or process so disclosed, may be conbined in
aflyegc@nbicaahi OR' exeepp cdxbi natdeamsnddrerley at skkasted from
some of such features and/or steps are nut

I
REPESEGR: EdR *eatiiiEmilscl a%&anvﬁrth%afgyw aryl or -

sp@gbjkﬁab&%ﬂpgincluding any acconpanyi ng cl ai s,
abstract and draw ngs)

each R*® group is 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—I\TR‘VRW
group;

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

each R* 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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may be replaced by alternative features serving the
sane, equivalent or simlar purpose, unless expressly

W@ @bemsos her wi se. Thus, unl ess expressly st atBCI/EP2006/000636

ot herw se, each feature disclosed is one exanple only
of a generic series of equivajent or simlar features
The invention is not restricted to the details of

t he foregoi{g embodi ment (s) ., The invention extends
tReFsimovR]  GRel/ Br  dny HeVel 1RERBPREENBHY oPSt hEhe group

f eat yregvdi sglpsedatn this speg)bicatdion &dncl Yy irsels
any acconpanyi ng c?alns, abstract and draMAngs), or to
anydepsmdennty obeanyRIeNRIR c onttibeat i -0 ~-NB/RT hegsteps being

of an t hod or ro%iss so .discl.osed. CLAINS 1 .. An 15
éaﬁ%%%ge i mdfer osﬁFﬁbnsﬁgi gl Pnt PEGHSFFsi figSanStiicon
Ok 4 QDRI | ©FOr g BT E6rmubst ancend ocard fuexmiaial eart-NRR"
one nononmer of the general fornmula | @ (R 5 3 v
1w (WIRRT RIR2RB) Rernihet cokaeh F gebipefisas RY, R, R or
[ n c fr ogem, &l Ky nylL;
é?gsﬁgﬁgga%%?Eé?%&agggmofggi = 'R%gu{rdup%lgg%%fﬁsélkynyl'
gaowD, | srahkepeodesmn | B sptcegt;ed from hydrogen or any

al kyl, al kenyl, al kynyl, aral kyl or aryl group, each

R2 group is independently selected from hydrogen,

akkyls -afdeamutt oal kyayb,) -aral kyl, aryl, Rz or
- RY-NRVRW group ; each R3 group is independently
sel ected from hydrogen,

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

group,

each R® group is independently selected from any alkyl,

alkenyl, alkynyl, aralvkyl 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"Y 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 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,



al kyl, al kenyl, al kynyl, aralkyl, aryl, Rz or
- RY-NRVRW group ; each Rx group is a bivalent organic

wheiodgiases gr oup, and wherein each Rg group i s BEF/EP®A6/000636
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as for Rx above, each Rv group is defined as for R2

above, each Rw group is defin as for R3

above, wherein R2 and/or R3 may i ndependently be the

group -Ry-NRVRW and each Rv and/or Rw can then itself
ifdepenéenily be -RY-NRVRW, the -RY-NRVRW group being
repeated no nore than six tlrres between the silicon

radi cal of general fornmula |I and each term nal

vwemmmgr dge,s bwtereei mi treeemi nafligabupiithigefiiedgroup -

I d f hyd
2@%2%3 15 Qéﬁ?f:%&é'aé,?ﬂ)aﬁaggésﬁgca?a%’?orll%mor yaLo%gngr oup;
Rz is -(CCOR 4 or -(CO-0OR 5, where each R4 groupls

i ndependent |y sel ected from hydrogen or ang al k

arkengligomekyaypr, p@%&mﬁ§+00$ua$gﬁn@?oﬁﬁr h@écﬁeﬁﬁg formed

gflg oS {:Pd%'d%%vl Yo el %thgaé O'M'yméﬁgﬁ{ér hav:l.ng the
enyl, kynyl , "araly yI or aryl group, wherein whe

Fﬁemrﬂ/ FerzlantIR2 or Rv is -(CCOR 4, R2 and R3 or

Rv and Rw may together forma cyclic group such that

the groups -NR2R3 or -NRVRW may each i ndependently be

represented by t(réofpram-&’Yl:, where R32 isrdefined as

for Rx above, wherein R4 is a fragnent of R332 and

wherein R3 or Rg are selected from

where each R® is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (c=0)RrR*

group, where R** is defined as for R33 above,

each R’ is independently selected from hydrogen or any

alkyl, alkenyl, alkynyl, aralkyl or aryl group,

and g = 1 to 4.

2. An agueous 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)H, - (C=0) CHs, - (C=0) CH,CH;, -
(C=0) CH,CH,CHs, - (C=0)CH(CH3)CHs, - (C=0)CH,CH(CH;)CH,, -
(C=0)C(CH3) 3, - {(C=0) -0CHs, - (C=0) ~OCH,CH3, -(C=0) -

OCH (CH3) CH;, - (C=0)-0CH2CH(CH3)CH;, -(C=0)-0C(CHz3)s.



al kyl ene, al kenyl ene, al kynyl ene, aral kyl ene or
aryl ene and formthe remai nder of the R32 fragnent, m=

wa2i060781¢ wherein at | east one nitrogen radi ceCT/HP1006/600636
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the group - NR2R3 is directly bonded to an Rz group,

the ol igomeric or polymeric sypstance further being

formed fromO to 99% w w of af | east one nononer

having the general fornula I1: where each R8 is,
iﬁdepgﬁderﬁw%@ ecPeBIEF onCRYBPSEACEr ARFAUKYrg to any
a%%@e%ainé!%XQth MR @Y ImHomdLS5Y éésgégu@ormula I

ere R347is defined as for R33 above, eac [
i nidepehdeat by $ebett edef NoArhWudi ogenmonradngraikyl ,
al kenyl, al kynyl, aralkyl or aryl group, and q = 1 to
4 . 2 . An aqueous binder conposition according to
cbai mah , aeseid t bénagueodsmpiosder oaonastddtdihg S 8o any
pai nt hi nder _cqnposi tion., 3 . An aqueous bi nder )
CBRBESPLTEN CAEdBY dithf 1V WKL Of O | BP HYRSHEC cFHPRT2nCce 1s
» aebereln reamh Bz 186QUPohe mBﬁ%ﬁ%Ed%@tkﬁeéggﬁ%Eﬁq ff9ula 1
-(CEOH, -(COCH3, -(COCH?2CH, (C=0 CH2CH3,
- V2O LR CHel)atH3l eag C-OhEHRCHPTHE) O3, 9@l CfoHBuBa I is

A A Ay S el BRE. e

agueausebthdepotompesi tion according to any precedi ng
claim wherein the nmononer of general formula I
conprises at |east one N-fornyl termnal group. 5. An

agueoys, bi nder conpeshiben aceddiRd oh® Weording 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 binder compogition according to any
preceding claim, wherein the oligomeric or polymeric
substance is present in the aqueous binder between 29% and

1% by dry weight of the binder composition.

8. A method of preparing an oligomeric or polymeric

compound comprising the steps of:

i) contacting at least one monomer of the general formula

I:

(R'0-) uSi (-R*-NR?R?) 4opy T



preceding claim the oligoneric or polyneric substance
is derived fromat |east one nononer of the genera

wo eooaovEm1d wherein the at | east one nononer of POERR2086/000636
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formula | is at |east 10% by wei ght of the total
mononer used to produce the pghynmer. 6 . An aqueous
bi nder conposition according to any precedi ng claim

wherein the_ oligoneric or polyperic substance is
fwﬁ?ﬁ& 5 Fed rorﬂr(?uf’tolsgg%]%%?p% Srtlvr EReecbed) from

nﬁgaﬂsgeﬂ$eda11@ypr OdICEIE OLNGYMEAI C QEaPRLYIBrALy1 or -
subst ance) of at [ east one ‘nononer “of general formila

| (C=O¥R’” Aprcaxpueous bi nder conposition according to

any preceding claim wherein the oligoneric or

pol yneric substance is present in the aqueous binder
betukeR*d98rand 1% Hyddpendeinghty ofelidwedd nlesm hydrogen or

conmposi tion. . A_nethod of preparing an oligomeric
O?H§0F5k¥ﬁkcaig Bund2eEMBY Lsi AL REL sPEpRT Y IFOyP,
contacting at | east one nononmer of the general fornula

I ¢ (R10O)n6i (-RX-NR2R3)4_m I where each RL group is

i AdeBerRfengkgupel et dddapemdepdiogenclatckefl, atdenylydrogen,

a [, , anryl _or - (C= 3 group; each R33_y Ve
g%gugyfsEgﬁ%%%%%ﬁe%?¥9nléVec%5%£%§%h1%§@4 ge%‘oﬁ”ﬁnyR'_NR'R
abkylp; al kenyl , al kynyl, aral kyl or aryl group, each

R2 group is independently selected from hydrogen,

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

group;

each R* 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,

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

aryl, aralkyl or an R% group;

R® is —(C=0)R* or - (C=0)-0R%,



10

i5

20

25

30

al kyl, al kenyl, al kynyl, aralkyl, aryl, Rz or
- RY-NRVRW group; each R3 group is independently

wa@edoentsas f r om hydr ogen, al kyl, al kenyl, al kynpeT/EP2006/000636

aral kyl, aryl, Rz or -RY-NRVRWgroup ; each Rx group
Is a bivalent organic bridging group, and wherein each
Rg group is defined as for above, each Rv group is
defined as for R2 above, each Rw group is defined as
for R3 above, wherein R2 and/or R3 may independently

be the gro - NRVRW and_each n
M (Sidbertiont T5oTe - K7 NRURRP S ERe Ty N £rom
My el nex r&:%ﬁaémynp ADkenthanadkynyinesrediwden or aryl
the silicon radical of general fornmula |I and each

tE19¥mMal - RY- NRVRW group, wherein a termnal group is
defined as R2, R3, Rv or Rw being selected from

hydr ogen, al kyl, al kenyl, al kynyl, aryl, aral kyl or an
Reajr oRD; gRoupS I c;sm)iapandentm-@)eJ@:zt@dm@r@n e@sly Ralkyl,

I.s I ndependent | ected fron1 drogen or any
%ﬁsﬁf)y]m P&ﬂvﬁfﬁm ,y L%/p group , each
R5 group is independently selected fron1any al kyl ,

al kenyl, al kynyl, aral kyl or aryl grou mhereln mne
REVQIEIR, WRETRAR a0 FQ ap ﬁ?f pd }GC:CG) 4 1SRy (GRPIRS oR - and

and ogel her a foyGl iC UR sl Nebeh that
e g}gﬁﬁég%NﬁgRggg % H&%E&?nay each C%L ependenﬁ%y be
the groups -NR’R® or -NRR" 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 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?) 4—q II



represented by the formula VI: where R32 is defined as
for Rx above, wherein R4 is a fragnent of R32 and

wWob@se793163 or Rg are sel ected from al kyl ene, PEI/KP299$/000636
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ene, al kynyl ene, aral kyl ene or arylene and formthe
remai nder of the R32 fragnent,.,m= 1 to 3 , wherein at
| east one nitrogen radical mﬁ?%in the group - NR2R3 is

directly bon%&d.to an_Rz group, and oEtionaIIy, at
|éac¥e aesebomd rsnoRICPRRISRE HheSgeREFaS f&ioMI lydyogen or

: r h I.S..d.nde |y df hydr oges 34
ST ) ekl RS ARG A e C9Rtos
- 6) R Bdene kY, ishdeéiRBd bs deofti REd advicor R33

above, each R9 is independently selected from hydrogen

or any al kyl, al kenyl, al kynyl, aral kyl or aryl group

agde-d R°1 10 4ndeﬂeh@e@1'&l?1c%el@@@é@| fagenthfddogen or any
optionally an -R80O renoval agent ; and ii) reacting
takebnpahlegl i nalkynyd. fa¥adlanl oPF goet SFOWRI yner

9 . Anethod step according to claim8 which conprises

the further step iii) renoving rel eased al cohol,

R33ECAPH: R34&€0OOH and/ or water. 10. A net hod according
toclaim8 or claim9 , wherein the reaction takes

pl ace in the presence of a pH adjuster operable to

afli Bt ahh*eH obnbla1r eRfHOnk A X Eok®11ly an -R%0 removal

agent; 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 iii) removing released alcohol, R3*3cooH,

R3**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*CO0H or

R**COOH generated during the reaction.

12. A paint composition comprising a binder composition as

claimed in any of claims 1 to 7.



10

15

20

25

30

between 6 and 1 . 11. A nethod according to claim10
when dependent on claim9 , wherein the pH adjuster

w@eepnises the aci d R33COOH or R34CO0H gener at BOI/EPR00610P0636

the reaction. 12. A paint conposition conprising a

bi nder conposition as clained jn any of clains 1 to 7

.13. A paint conposition acc 4'ding to claim12,

wherein the paint conposition is a water based )

di3.i domaidee sramrosd tgrorprasteasntdivie gl ritladdhposi tWiprein the
14iﬁ%r)5$$8{0€9§§|1éog %%E%Edb%%eBpé@ﬂﬂaghéﬁdéé6¥éﬁive or
61 Tl 37 whefefn the palnt conmposition Is an
Frdeartiosd v ipad dompldsitAqeai nt conposition according

to any of clains 12 to 14, wherein the paint

conposition is a weldable shop priner . 16. A two

CIUITP AN &Y 1 a1 BSOS | L GRIMRIG SN Eidhdr @of I¢Bdim 12 or

conmponent conprising a binder conposition as clained )

iclaimy df3 cl alherein othe apaint) gowpeshdleBnpdfiend anti-

conprising at. least one filler and/or zinc and/or zinc
&?%ﬁ%ﬁkﬁa%ﬁt1ea5t one conductive pignent. 17 . A

two conponent paint conposition according to claim 16,

wherein the at |east one filler_,is present

0 the
storfl ReHPbnERFPPALEAORNMEEHTO e Re &P 1a’%§ﬁd|039%q%fmfshe12 to
0y Wehieidf the SE5PRH COImMIneNtion 18.s Al WReldable shop

conmponent pai nt conposition according to either
primer.

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.



of claim16 or 17, wherein zinc is present in the
second conponent in an anmount between 1 and 99% of the

waleopsessght of the second conmponent . 19 . A t MOI/EP2006/000636
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conmponent paint conposition according to any of claims
16 to 18, wherein zinc oxide é§ present in the second
conponent in an anount between 1 and 99% of the dry
wei ght of the second conponent.20. A two conponent

pai nt conposition according to any of clains 16 to 19,

@reAnt%Beq§ﬁ§&ﬁ§ﬁ:?ﬁﬁn&pQQH&Hé@%ﬂHﬂNE%BOfé&ﬂﬁe@@”&ny of

i'n the secon onponent 1 n an anount between 1 and 99%
ocﬁlaites driy6 wesioght 9 pf vtltm:esm:orwecoa'porﬂeeﬁst 2ne Acpmguctive

ToP0°5D, “ngP eI ne: ertln SIS v eBPPRENES “Fhelt yamount

C@@ﬂﬁ@@ﬁt pai s coppsidi Ortl'ﬁareciif?{t\/\/a;%lig?l@% aﬁd tb% second
22. A sil oxane polymer conposition derived froma
NePBRRRECRE - general formula | : (R 10)nSi

(- RX- NR2R3) 4- m where each R1 group is independently

sel ected from hydrogen, al kyl, al kenyl, al kynyl,
aZhlk&Itw&rwomponemﬂzgaﬁﬁs<gmmm@iﬁinﬂ1&éﬁb{ﬂim@ tg any of

ﬁ@ﬁ;gdigt% ;eol ect ed froorgh%dr Igcger"bor ag /c"ﬁ iid% 8f the

I ’§wb ndemrgoaent | Fa_@ﬁ{: egbfod { ENOHYAF 0068t wabkYT 0% and 10%.
al kenyl , al kyny aral kyl, aryl, Rz or -RY-NRVRW

gr oup;
22. A siloxane polymer composition derived from a monomer

of general formula I:
(R*'0-) uS1i (-R*-NR?R®) 4on I

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 -R'-NR'R"

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

group;

each R* group is a bivalent organic bridging group,
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each R3 group is independently selected from hydrogen,
al kyl, al kenyl, al kynyl, aralkyl, aryl, Rz or

WO BRIV gr oup; each Rx group is a bival ent PCTEP1006/000636

bridgi ng group, and wherein each Rg group is defined as
for Rx above, each Rv group is defined as for R2
above, each Rw group is defi med as for R3 above,
wherein R2 and/ or R3 may independently be the, group
2RV- NRYRWian @aedc R Ryrand/ 1sr Rfiiead enehortBejgbove,

i ndependently be -RY-NRVRW, the -RY-NRVRW group being
repeated no nore than six tlmes between the silicon
@ a’ ghogpnesabickonedl as| fandreatoter ni nal

- RY- NRVRW gr oup, wherein a termnal group is defined
as R2, R3, Rv or Rw being selected from hydrogen,

Rva | ;@ tYkoragal &ydve®r an Rz group;
gzaiglydspt %%ﬂé %So@@iﬁaigf%) -aOQS?rV\/nere e%ch R4 group is

[ ndependent I y sel ected from hydrogen or any al kyl,

al. kenyl kynyl,,, aralkyl roar e
tig et ﬁ%deﬁ‘é%é’ﬁu Laralt ihde hdaieLy kf:’l‘}‘131 e grou
alfrenrlirY abkynyl eacwrr aIRP(yI ar[d,aﬁyl gt}“’oup:a,n V\/nerle'nn itself

when R2 or Rv is Rz and R gr Rv.is -(G= % anb.
RAdnpsRAseid R Ray r%gé‘iﬁﬂ@r fofFhfa & Rr offF eing

t ﬁ%?, PScR2R3 05 sARVRW pay eﬁéﬁween the silicon
epe e l:

nt y be represented by the forrmula VI:
\tlanherael R8Z igerisfdlnefomsuiar IRemxboeachwealinags 78 -NR'R"

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>,

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

group,

each R® group is independently selected from any alkyl,

alkenyl, alkynyl, aralkyl or aryl group,

wherein when R? or R’ 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:

N vI



fragment of R32 and wherein R3 or Rg are selected from

al kyl ene, al kenyl ene, al kynyl ene, aral kyl ene or

waegbemsi@nd formthe remai nder of the R32 fr apemERP20061000636
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= 1to 3, wherein at | east one nitrogen radica
within the group - NR2R3 is digectly bonded to an Rz
group, wherein, the nononer of formula | is at |east
5% by wei ght of the total nonomer used to produce the
pol ymer. 23. A siloxane polymer conposition according

t | 22, wherel )y the 5l a | ymer _conpQsition
igh E?tﬁZr%é%rlvé' ré%%§§ﬁL%§n§§Oﬁ§Viﬁge§8ﬁ8rgl 18 a
f raghank| of Rfferemcatferdd@n K°i odeREngentd & set &Lt £6bm

fr drogen. or any al ky|, al kenyl, al kynyl, aral kyl,
o P OHE L B oY kv mir B babRa kB GpBuRY, 3tvLene
| aflepesdanthy sehachedrf HeMAYIRTIGH Oy al kyl |

al kenyl , al kynyl , aralkyl or aryl group , each RO is

i ndependently sel ected from hydrogen or any al kyl,
al kenyl  jakkynyl, aralkyl or aryl group and g =1 to 4
,Wherein, the nononmer of fornmula Il is at |east 1% by
wei ght of the total nononer used to produce the

A bi nder coggosition conprising a

pol yner. 24. ng
s‘f"ﬁll%ﬁﬁﬁﬁ B&I Y\RASE PRe cBhpFPerRgradiraas wishd isitee group -
aNRUP Qk BRAEMAk BoRkRgOk JeReRal rqula |l

TR roR ey il

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

of the total monomer used to produce the polymer.

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

derived from a monomer having general formula IT:
(R%0-) 481 (-R%) 4q II
where each R® ig independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(Cc=0)r3*

group,

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

group,

each R’ ig independently selected from hydrogen or any

alkyl, alkenyl, alkynyl, aralkyl or aryl group

and g = 1 to 4,



where R2 is selected from hydrogen, alkyl, alkenyl,
al kynyl, aral kyl, aryl, Rz or -RY-NRVRWgroup; R3 is

wa@edoentsas f r om hydr ogen, al kyl, al kenyl, al kynpeT/EP2006/000636
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aral kyl, aryl, Rz or -RY-NRVRWgroup; Rx is a bivalent
organi ¢ bridging group, and m@g&ein each Rg group is
defined as for Rx above, each group i s defined as

for R2, above, each Rw group is defined as for R3 .
AWaSESiRhertdier RONGAEForoR3 fraUlAdepEndeht By beSRe 1% by

r Lt §
B G Py o Rl e O REdR o s Rt
repeated no nore than six times between the silicon
radi cal, of .the sil oxape polyner.to which.the side
FBugt P Lear: FarP s hgon bt &P op it hOFrRe) golvmer, 2,
atbmshediagd seached £f Nbaal iB¥ WG gbeup.erhiersdi ngPoup of
term nal group is defined as R2, R3, Rv or Rw being
sgfeered FPomLhgdEdgen, al kyl, al kenyl, alkynyl, aryl,
aralkyl or an Rz group;Rz i s - (GO R4 or - (CO
-OR 5, where each R4 group i s independently sel ected
from hydrogen or aRy-NR’Ry|, al kenyl, al kyfdyd , aral ky
or aryl group , each R5 group is independently
sel ected fromany al kyl, al kenyl, al kynyl, aral kyl or

ayMbr8r odp, whergénewben RBrem RiyHsofénandaRRy0r Reélkenyl,
is -(CCOR 4, R2 and R3 or, Rv and Rw may together form

a2 tyrnyve, grosapkelechatidt RheogrdupdR UR7 - NRVRW

may each independently be

R’ is selected from hydrogen, alkyl, alkenyl, alkynyl,

aralkyl, aryl, R®? or -RY'-NR'R" group;

R* is a biva;ent organic bridging group,

and wherein each RY group is defined as for R* above,
each RV 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'RY and each R and/or RY can then itself
independently be -RY-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 -RY-NRR" group, wherein a terminal group is
defined as R?, R?, R’ or R" being selected from hydrogen,

alkyl, alkenyl, alkynyl, aryl, aralkyl or an RZ group;



represented by the formula VI: where R32 is defined as
for Rx above, wherein R4 is a fragnent of R32 and

wob@seT931RR3 or Rg are sel ected from al kyl ene, BCREP2006/000636
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ene, al kynyl ene, aral kyl ene or arylene and formthe
remai nder of the R32 fragment ggwherein at | east one
nitrogen radical within the group -NR2R3 is directly

b ﬂded to.a roup, 25. bi nder conposition
accojr%ll ngc (g %%_Zﬁ‘cakﬂféi’n the siloxane pol yner
conposition is forned fromat |east 10% (by wei ght of

the total nmonongr used to produce the polyner) of a
nBREREr GRCHendtal FIURII alg %demem@@*@ ycoﬁgégpt:edn from

aﬁ9@£e BY - %ﬁyeﬁlﬁfflcl ah o2 12{ dne %AI”@( Nor aryl

he polyner urt her” conpri se
ggnqppor term nal group of general fornula I'V: where
each R10 is independently selected from hydrogen or
any al kyl , alkenyl , alkynyl , aralkyl or aryl group

.each R® group is 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 RV and RY may together form a cyclic group such that
the groups -NR’R’ or -NR'R'Y 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.
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26. A binder composition according to either of claim 24
or claim 25, wherein the polymer P further comprises at
least one side group or terminal group of general formula

IV:

-R*0 IV

where each R'® is independently selected from hydrogen or

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



