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COVPCSI TI ONS AND SEALANTS MADE THEREFROM BACKGROUND
wb398klsbsagal ants are used to provide |iquid anedcgaseays31108
barriers in various applications. Such applications
i ncl ude bonding of dissimlar materials, sealing of
expansi on joints, assenbling curtain walls and side
wal | s, weat herproofing, constructing roofing systens,
and sealing the perinmeters around doors, w ndows and
ot her buil ding conponents (i.e., perinmeter sealing).
[ 0002] Seal ant conpositions can be of the one-part or
two-part variety. Misture curable, one-part seal ant
conpositions generally contain end-capped pol yuret hane
prepolyners and, usually, a curing catalyst that
pronpbtes a cross-1linking reaction between the
prepol yners when the seal ant conposition is exposed to
at nospheri c noi sture. Upon application under norna
conditions of tenperature and noisture, one-part
seal ant conpositions react to form tough, pliable
el astoneric seals. [0003] Seal ant and coati ng
conpositions desirably have a conbinati on of properties
whi ch render themparticularly suitable for their
i ntended applications. Such conpositions should be
abl e to be packaged in sealed containers or cartridges
and stored for relatively |long periods of tine wthout
oFRIEOBNABER COBEOSETIBNS AN Sl NG S(MADE TEEREFROM
cross-linking). Wien applied as a caul king seal ant or
coating conposition, theyshaginiprma relatively
tack-free surface soon '§¥;ergberﬁg appl i ed and exposed
to atnospheric noisture, and should cure wi thout the i
jooo1fjor mat i Iyalanaf arbubéd esprovidei liyuddh and gebabbariersta yazious dpplications.
uch conpositions shoul d adherg t enaci usl¥ in
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asseni%g#gfée\%ﬁgg nw;a'rﬂ%ragg :s?]cg: Wﬁg, @é%t%%pﬂioﬁé; cH b Y oofing systems, and

st eel aces.” The sealant or )
sealirOftel pginkdtert hevweldr dbrs twihdowh and tliea\beildingf ¢aripments (i.e., perimeter
~elasticity and flexibility to withstand expansi ons and
sealingdnt racti ons of panels, etc. with which it is
associ ated during tenperature variations that result

[OOO%}r om cld map %o&gﬁgslggﬁs cANGet ;ﬂ%et :Bg&g% S Bo-her C@a?ilety. Moisture

hat cause pan w th whic ssociated to flex
curab®, ohwips#t. schl@f0bimeeltion: gehanily sewbiardndanppabpelymgthane prepolymers

conpositions typically are based . socyanat e-
and, usually, a curing cata){lr))/st that gromotes a cross-ﬁgkmg Peachon tbetween the prepolymers
when the sealant composition is exposed to atmospheric moisture. Upon application under

normal conditions of temperature and moisture, one-part sealant compositions react to form

tough, pliable elastomeric seals.

[0003] Sealant and coating compositions desirably have a combination of properties
which render them particularly suitable for their intended applications. Such compositions should
be able to be packaged in sealed containers or cartridges and stored for relatively long periods of
time without objectionably "setting up" or hardening (as a result of cross-linking). When applied
as a caulking sealant or coating composition, they should form a relatively tack-free surface soon
after being applied and exposed to atmospheric moisture, and should cure without the formation

of bubbles within an acceptable time period. Such compositions should adhere tenaciously in the



term nated prepolyners. In sone cases, such prepol yners
are fully or partially end-capped with silane groups.

wo RodERelal . seal ants nade with prepol yners t hatr/isv@/031108
been 100% end-capped with silane groups are not
sufficiently flexible to sustain |large joint novenent.
Accordingly, prepolyners that are end capped wth a
conbi nati on of silane groups and ot her groups,
particularly aliphatic al cohol groups, have been
devel oped. Although sealants made with prepol yners

cured Bale BaYVRiRCARIBNEF SRABSI sWiH 4% 18 LRPAINAINUM) cBhcretd, af3€ble and steel
and aliphatic al'cohol groups have enhanced . o
surfackse Tibbiskalent, ortcheting inght eured stateesheyldehavelsaffirieny clagtciky and flexibility

o wEhReH PR b i PRSP ST R B g during

temp@raRAe ¥hfatidR NYi'rEiEtdiR BlimaHE Bh R8s, anl %o Gafhs@hs Wihd®RfRces that cause
strength when exposed to these weathering conditions.

panelstwith whichlitis@ssneties to dlsk ©r biishges can be attributed to
reversion or degradation of the polyneric chains that
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terminafell ipppolyREE: If ARREBased, shicldhiepbigiress &t ¢@ipbr partlally end-capped with

_ cappers_can degrade during storage, particularl \(/)\hen )
silane grpupadIn genetl.giealpets madasvit preplymerstthafake beagr &t prghcapped with

..._Seal ant _conposi i on wi t h re 0S .
sitang (oS e, S BRP R0 A sl Al o B e Accordingly,
prepsignibrsatiae . aré (9@6¢apped avith ngymbinktibs ofeslanabgreupo ahdvether groups,

_new seal ant conpositions that provide _elastoneric )
partiepdarlys aliphatici plsplrlegroursat e brgnsdayisiapedy . Allgpgh sealants made with
I r 0S4t i . . ]
pep B9 0T OIS L8 004 8 ST B tcont rovms
have | SNWENEH QL BIRY] 1thddeesqalaeaie movenikebntprhalkdemch and yellow when
prepol yner conposition for preparing. a one- part,
exposedi 1 tegFreme iy eadieEing capdifiens abihigh hgat grghcraat%@,a@rmol&nged exposure
. of ' r.epol |t 2 :
to UYGtaRiods, Sk IPRRE 0P A (P rsmB WAEh 5xBli| i phese weathering
condigioff OMahiy BT thasgintdsmabie dhahyasroah harmsuiporpgab yewtrsibinat degadation of
end- capped with silane groups or a conbination of

the pelymsrie chipuihst asdresarf 1o d5pied elsBbs that have been
derived from an al cohol and an anount, referred to

erein e 16 | [ £909L - a1l d-
[OOOSE’r ef er glf)kfeyl?d?ﬁ‘ gﬁgrcggrr]étg f“?s%‘i“é%ﬂ’éf* : %g?ogﬁrr%l ecaf}jar bv%? gfhai‘:ml yen
cappedfwitle siépHatiaalcdB0lend Uappess tamndegrade during storage, particularly when exposed
to high heat. As a result of such degradation sealant compositions made with these prepolymers

lose their mechanical strength and are, thus, less desirable.

[0006] Accordingly, it is desirable to have new sealant compositions that provide
elastomeric seals with improved weathering stability. New prepolymer compositions that have

enhanced heat and storage stability are also desirable.
SUMMARY OF THE INVENTION

[0007] The present invention provides a prepolymer composition for preparing a one-

part, moisture-curable sealant, adhesive or coating, and a method of making such prepolymer

composition.
'



end- capped prepolynmer is fornmed by reacting a
hydr oxy-term nated polyneric material with an aromatic

raahLeferably, an aliphatic isocyanate to prewirAR2é4/031108
Wgrzg%&rsilgr%gr havi ng terninal NCO groups, refer?ggﬂ?o /

hereinafter as the "original" NCO groups. The resulting

pol yuret hane prepolyner is then partially or fully

bl ocked or end-capped by reacting the prepolynmer with a

sufficient anbunt of a silane end capper to provide a

pol yur et hane prepol ynmer in which 50%to 100% of the

ori gi nal NCO groups are capped with silane_ groups. )
[000BP009] The tpheéymersesapsision comeprisee patojyspthane prspobyaify that is end-

capped with silane grqu the. i

cappgg ﬁ’ﬁ&h?—'} iSFPIPY Of & c%)lng%nga;:ﬁion ao&ﬁsblﬁﬁg gl?)%k)% gﬁ‘% F%%%@?Eg groups that have

beenaz#e‘fﬂ@@ ol aR hR¥ASGNE anGEIREE irtfefod eOhRtinaftagasam Gxcess, of aromatic
of unreacted aronatic al cohol and the pr efgﬁlege lzl?)OO The silane

r.

alcohdlo Pecferbie shavromatit kisoheldis| aymalecylar yaigh s than

end- capped w t.h sil gne qrqQups . . .

e S S S5 T G BRI il i

aromPERE] é’!jeﬁé}alflg, BX 8BSt fiscayaimed iocpmivitiehoprepalythea having terminal NCO
mer

pr epol at is fully end-capped with a conbi nEit,I on
groupd, =ifdreude tghexgprafiands dho matigial aﬁ]@@] @ogsgude resulting polyurethane

ternatively, .the prepol r_that | j b .
PTePRA] 1EE éspé’@B R,%tfqllltysqr! fﬁhg %gor%(% or eﬁ%&aépéedr a%:e'tagt'aﬁ%nthte#)rg%olyr.ner with a
sufﬁ@#ehtpﬂﬁ?drﬁ o2l GARRY eddcdbpér BrReEAE @ polynddthateqsrapolgmer in which 50% to

al cohol to provide a "conposition conprising an excess

100%fof treamginat N{C Q@ groaips angcb2ppgsh wio FYARET9UPEt i s end- capped
with a conbination of silane groups, aliphatic al cohol

d aro i ¢ al cohol ol ewith sil . th

o008 o oo B Uiy i A5 Rl eph by, s o,

prepSIyRI4PSs MR SSmbiBal eth wistifickemt aimquhabf che atonpdtiol alcphdl e provide a
absence of an aromatic_al coho] to gro epol

i de a r
compdsition erapribingap eXFew pihunyeacteth HORBEF & og@l @ ﬁéareﬁloqgrsmer. In those
roups, and aliphatic. . '
caseqpRiee BFRRrTS © R EAE Sep RS s B bl (RO gfher may be
reacte@ ¥R 556:A8 AMc6h 5 Srodfdear omgivsitioalcomprikingad ekémss of aromatic alcohol
end- capped pol yurethante regol yma{q, &00191. Deependi ngnd i
and. aypoepolmmerpibeb ntdgeendroangss h Bub e RERNER 61 Siere: Bigpay nd aromatic
W.th silan . OWPS, I : j ) it
atcofy' ol AR TP SR ISl 59508 Eol 908 i Bane sro

may WeGRMYATRAtH & AlsHAGRDhET il therpre¥nte ofikouro6S46 bigol te provide a
of the level of the original

I roups in th . .
ol pmEarTE RBCeX a1 e AT bRl P A PEBRBIT ! 5 gapapped with
R 2 ' BRE Shchhd1rSidsaNBternatively, the

s corgh B TSP EHE 2 T RL R B aRT oicehd b Bpsr QRtematively, i
prepSI9Rier aRRGS pattlaly endRapHbAOASE ke RERIPYSADY HLBAtEd with an aliphatic
alcohol in the absence of an aromatic alcohol to provide a prepolymer that is end-capped with 2
combination of silane groups, and aliphatic alcohol groups, and then combined with an aromatic

alcohol to provide a composition comprising an excess of aromatic alcohol and the end-capped

polyurethante prepolymer.

[0010] Depending upon the percentage of NCO groups that are end capped with silane
groups, the level of aromatic alcohol that is combined with the silane-capped, polyurethane
prepolymer is from greater than 0% to about 65% by mole of the level of the original NCO
groups in the prepolymer. Thus, since the aromatic alcohol will react with NCO groups that are
not end capped with silane groups to provide a polyurethane prepolymer that is end-capped with



both silane groups and aromati c al cohol groups, the
excess of aromatic alcohol in the conposition is from
than 0% to 15% by nol e of the |evel afctoid86n8h108

“Kﬁéﬁﬁgﬁgﬁps in the prepolyner. [00111 The present

i nvention al so provides seal ant conpositions and

coating conpositions that are nade with the present

prepol yner conposition. The seal ant conposition and

coating conposition conprise the present prepol yner

conposition, and a catalyst for increasing the cure

rate of the seal ant .co sition or_the coati.n . .
both cBlpeSEPNBh 2 EPBRE| JEooh oW At TEETp @S EPBRtic alcobol in the

comﬁcoléfufogel% Aol t%fﬁlaﬁ‘ o6&t 5 ‘Bgriﬁolfe'Jf g revEIRd e Rpadal WCO Reoups in the
séadlant “conposition conprisés one or nore of an
prepaglllﬁeﬁi on pronoter, a rheology nodifier, a noisture
scavenger and a UV stabilizer. [0012] The present
[001§r epol yner conposition, sealant conposition

and... .
oat | n_gThq; oppﬁggxitt Wﬁ?ﬁ%ﬂ/ e ?erERYé vaeg_g?lﬁlétr i %Oénposxtlons and coating
com;}%ts%hts oY ard 38 %tﬁ%é Weﬁ?geﬂéwﬁé%ﬂo%ﬁioﬁs TRMREealftcomposition
0 conpositions that do not cortain excess aromatic
and edatiafofompHisitioneaingiss thhgiresent prepolsnerbgompasitianyraad  a catalyst for
. curing the present seal ant copposition have excel.l en
imcrehh ik G T GRGM B CUBROSEON i (1 BPRG P TR e Tefrebly, e
AN rRC&InR s a9biakiSing fBREAUSHidHMY, Bleealant composition
Sealagg%&eﬁ%n}@ee, té[ﬁe 1g?'e%ol ymarr a%d seal ant _conposi tions
compafsed buee prmerentf ah ndlssidngompter. ieoleay masiifierng glojspure scavenger and a
friendly. DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 00131
éhzﬁf'esent invention relates to prepol ymer
conpositions and to seal ant conpositions and coating
[00150NPOSI ThNSre6HP bidpoRndr NeopIpesiEih, Meahat yomnposition, and coating
conposi tions. PREPOLYMER COVPOSI TI C]\IL_OOM I n aone
compmsitienthave fraproved swethenng pebiditys heat st EtpndodVystgnlity as compared to
conposi tions wth .inproved stor pahL | Lkl es.
comipRRBBE i B B SO E PO RE Ao Le SeeBEDTRE SHufs, e formed by

moisRTOPRGAL tHR et sedlft Qofpdsition haveieRcallentmeehanéiat prapetties, such as
a pol yur et hane prepol ynmer whose termnal ends are

high feldrgptiem dlovappddlusi eperexeglient gihesian. gRsapseothey;arp sglvent free, the
onbi nati on of sil ane ' :

orep SRR ol BBy S SRR ity eny
al cohols, or one or nore aliphatic alcohols, or a
conbi nati on PETANEDDESGRPTIONOR TEIHROVENGNGNone or
nore aliphatic alcohols. The prepolynmer is nmade by

reacting a hydroxy-term nated polyneric material. with
[001%n i so"g%rlﬁﬁsént nYEPR delates rte p BISPREFIE h SPTPRRIYPTHG o sealant

compsoRs aft cota%gg %Hrgﬁostiﬁﬁ{sec%ﬁmriyﬂg th&piebddt Beepolymer compositions.

PREPOLYMER COMPOSITION

[0014] In one aspect, the present invention provides prepolymer compositions with
improved storage capabilities. Such prepolymer compositions comprise an amount of unreacted
aromatic alcohol, referred to herein as an excess, and a polyurethane prepolymer whose terminal
ends are fully end-capped either with silane groups or with a combination of silane groups and
end capping groups that have been derived from one or more aromatic alcohols, or one or more
aliphatic alcohols, or a combination of one more aromatic alchohols and one or more aliphatic
alcohols. The prepolymer is made by reacting a hydroxy-terminated polymeric material with an
isocyanate to provide a prepolymer chain having NCO groups at the ends thereof. The resulting



4 WO 2005/ 035616 PCT/ US2004/ 031108 pol yur et hane
prepolynmer is then reacted with a sufficient anount of

i .end- capper to provide a pol yurethangct/us2004/031108
Wgrzg%gﬁgﬁér in which from50 to 100% preferably from 70
to 100% nore preferably from85 to 100% of the NCO
groups are bl ocked or end-capped with a silane group.
[ 0015] Suitable hydroxy-term nated polyneric materials
for preparing the present silane end-capped,
pol yur et hane prepol ymer include, but are not limted to

di, tri, and tetra functi,on polyol s, includin
polypsihpae Wé?POBGP‘ideSt,%%éF%? ‘é(?tk pd IS‘S}}ﬁéée,n? B { & ﬁo%xl/aé’les?ndﬁcapper to
f15th&%in WWRh GForBEtoNYEIREX el GElY PFord M to 100%,
pmvgﬁé Pgéy}é%?ﬁgg%g%}lﬁée}gmchgen hydr ocar bon. [ 0016 y ) )
morcSprieferitile fipal §8tid1d OO afl the AHED roups sre hloickiefeor end-capped with a silane
pol yet hyl ene ether dials or triols, polypropylene
grouRt her diols or triols, polybutylene ether diols or
triols, polytetranethylene ether diols or triols, and

[001%I ock C%%w&o@—te%Hﬁﬁte@B&Ul}‘&tx@ﬂﬂmhfeﬁ@lsSfor pEPardhg the present silane

ui tabl e hydroxy-term nated pol yesters include any .
end-dappedyppliuesthineairepblpobyashude, bysraepaetdlimited i plolty. Fulstera functional

cids or an rides (for,exanpl.e., adipic ' o
polycaﬁtlﬂélpgeggw%g}qr P2 yoisaﬁalyﬁﬁﬁf,gqlgoysh AT %ch};)%l%%s comprising
two t{rgg(%je 2_19&!1%&9? %fo@;ﬁs drae dmalore st BansHeaRBAMMBArdcarti@neat er

, preterably over 2.3. Polyl actone contai ning
hydroxyl groups are also suitable for maki

. ng the . .
[0014]r epol ySratableppelyptben didly ap@n@iekip%luéalzﬂ%&eta%sale &thgr diols or triols,

triql. 01,.8 i tab i | :
polyrbitei PERtRl 2 T BF Bk R Ak Br 166! P8 etrgmethylene cther
diols BYicIE, @nd Block icBpdIgaetsf shisl dibBeny ddle, met hyl acryl ate,

nmet hyl net hacryl ate, ethyl acrylate, 2-ethyl hexyl

acrylate or the m xture of above. Suitable polé?ls )
[001Yonpr i stwighblevyderyrsruinaing apyRSiFrsgr Hﬁ%%a%lay oXy-fexmiied polyester

ar, branc . hal il el I : :
prepepogh BpRoedy a4 L35 B ARBGERE Qo B ML AH ang phitalic anhyride)
and polgdl¢dewhihyibahyenal e sibtality by dreopolyesterqurpsolyie0 isofreater than 2,

Preferably the polyol has a wei ght average nol ecul ar )

H
preferablyRYCrot. 3 PolylaStO¢ COnERBIDBHIOREY EigHED A1% AP SURRlE T making the
to.. ! it is preferred that

prepc{]lﬁ'ggr, Bﬁlﬁﬁ%gﬁkygﬁﬁgﬂ?gﬁ@%@m ecul ar wei ght of

from2,000 to 8,000. For prepolyners that are wused to

[0o18TBke cGatitablg acoMip@slyoisinsindé hydrexyirteienated polyatryldie Acrylates
ol have a wei ght_ average

inclusﬁ? :béhep'e get ipiied g uty@cmg_meﬂ\g\ﬁagrg{ate, %;/ee ﬁgl%thrggzl‘y?gtg,l eat’tgyl acrylate,

2-ethylhexyl acrylate or the mixture of above. Suitable polyols comprising two or more

hydroxyl groups and a straight or branched hydrocarbon chain include hydroxyl functionalized

polybutadiene. Other suitable polyols include polycarbonates having hydroxyl groups.

[0019] Preferably the polyol has a weight average molecular weight of from 500 to
18,000. For prepolymers that are used to make sealant compositions, it is preferred that the
polyol have a weight average molecular weight of from 2,000 to 8,000. For prepolymers that are
used to make coating compositions, it is preferred that the polyol have a weight average weight

average molecular weight of from 500 to 4000.

[0020] The isocyanates that are reacted with the hydroxy-terminated backbone polymer

are organic isocyanates having 2 or more isocyanate groups or a mixture of such organic



[0020] The isocyanates that are reacted with the
hydr oxy-term nat ed backbone polynmer are organic

w0 20GYRERL €s having 2 or nore isocyanate gr OURSTAS2804/031108
m xture of such organic 5 WD 2005/ 035616
PCT/ US2004/ 031108 i socyanates. The isocyanates are
aromatic or, preferably, aliphatic isocyanates.
Exanpl es of suitable aromatic di -or triisocyanates
include p,p',p"-triisocyanato triphenyl nethane, p,p'-
di i socyanat o di phenyl nethane,
. naphthal ene-1,5-dii.socyanate, 2,4-tolylene .
isocyinkies cJlm ifoeyanptes are gropnadieordiprafstaplh aliphatin isopyapetes.e sExamples of
. thereof .. Exanpl fer i b G SOC '
suitab B REaric KGR SR ShuBLS' ELAE, BRP I clyo BROIANGS! Hhane, '
diiso@¥dnafC Mivhahd, metdne]l xdphttatenklies-diifocyhfifde 12,4%bBlene diisocyanate, 2,6-
pol yur et hane prepol ymer may_ be prepared by m xing the
tolyleppafidsegyansiay andt wiKtinss |therest. o Fefagp rfrfcpr.%fé@giaﬂm fic 1socyantes are
S t ' re4:a r
isopt{ R ke Rl B R SRER A Lo T o R ERAR R b ot
if the tenperature of the reaction mxture is raised
[0021]0 a hi Dhepolinesthanapiepelynico magibanptearediby anipieg aichwiroxy-terminated
bet ween 60-100C. A stoichionetric excess of the
Polymeloagh REEABIG ORIt et b 2phiant (HBPYENYG RBe PARwure, although the

spee G b g A Pt FBE B NS G foaction e s aised

to a higleer tetperhinte, $o1 exampls; apgbperaiagebetseen 60T B0°Cr Amt&ibhibmetric excess
100% prefergbly from 70 to, 100% nore. prefer fraom

of thiyGoqs3nble GO AeR° BETIES BE! B 2oBT R ane PP Hs eSS e eroups.
are bl ocked or end-capped with silane groups. Exanples

[oozzli}‘ sui tabd Rastid ARRpSIFRIRE Hﬁmg@%%m oy R upg’ tl e RaPRl with silane

mted to, silanes “corresponding to t ormul a 1.
cappibig WEEntRD G RB)SD(IRAP0Ys, piefaretly fRIm 7@ pr E¥Batmoteypteispbly from 85 to

100G Einalh of B GaeBeLiPEaRE R e TRt ARk SR s Sbee L it flene
grou;%?n ‘Eﬁmg?es%?@vﬂ[h@le fRade %ﬂp@é&ﬁ@‘lbohﬂ& but @Rt GaRe08 Rilanes

ere and R6 are H organic noiety, and R7 is
corre@bndidg tothpafoimuladi ety. R2 represents a |inear or

branched al 1 agi.cal ntaining | to 8 carbon
atons. R3 %bﬁgg%n?gbgwg al kyl ngloup. R4 = -CH3,
ng%e(é}% ’cﬁﬂ'g]ireﬂwsefrhg g%%ﬁﬁ%%n& E@qufp@eiﬁh%t?@ c%/cﬁl)glip oast{cl, Indlor aromatic

hydrocarbon radical containing 1 to 10 carbon atoms, a second -Rz—Si(OR3 22RY), or -
CHR®-CHR®COOR’ where R® and R® are H or Ci. organic moiety, and R" is Cii0
organic moiety.

R’ represents a linear or branched alkylene radical containing 1 to 8 carbon atoms.
R’ represents a Cy. alkyl group.
R*=-CHs, -CH,CH;, or OR’.

[0023] Examples of suitable aminosilanes corresponding to formula I include N-
phenylaminopropyltrimethoxysilane, N-ethylaminoisobutyltrimethoxysilane, gamma-
aminopropyltrimethoxysilane, gamma-aminopropyltriethoxysilane, and the reaction product of
an aminosilane (such as gamma-aminopropyltrimethoxysilane, gamma-
aminopropyltriethoxysilane, gamma-aminopropylmethyldimethoxysilane) with an acrylaic
monomer (such as ethyl acrylate, butyl acrylate, 2-ethylhexyl acrylate, methyl acrylate, methyl
methacrylate, and gly-:dal acrylate).



phenyl am nopropyl tri met hoxysi | ane,
N- et hyl am noi sobut yl tri met hoxysi | ane, gama-
wShARREQRY! tri met hoxysi | ane, PCT/US2004/031108
ganma- an1nopropy|tr|ethoxy5|Iane and the reaction
product of an am nosilane (such as
gamma- am nopr opyl trirnet hoxysi |l ane, gamma-
am nopropyl triethoxysil ane,
gamma- am nopr opyl et hyl di net hoxysil ane) with an
acrylaic nononer (such as ethyl acrylate, butyl

[OO??fétr %;?t by t hyI hexymé% ébafﬁtegug d%?rﬁz?pg{’%gagt gthwaction product of
a n%pc%? ogﬁQ'@lﬁu q/ rh&?&?é:g}eg’lw i@@%&oﬁﬁ%ﬂc@%ﬂh QB®Ysilane with a

sul e silanes iInc ner capt osi | ane, the reaction
secqndaexuemtinef a nmercaptosilane with a nonoepoxi de, and
the reaction product of an epoxysilane with a

d 002 h .
(003357 Y o YRR 8 PR AEs PO aaeey PP SEY e sifulsied. polyurethane

prepd fﬂé}k YAEK S RESvYRI the KROBEE, b%tﬂﬂs Pt&tt No§@%27972?2 3,692357, 3,979,344,
Pait 3,627, 722, 3,632.5 344, ‘and

and 4,222,229,25@chhreahccapeataddmrqnmbm'@drehefr ei n by reference.
[ 00261 The resul ti ng silylated, polyurethane

o) 5 % Bt pRiotateth P Loty ahpolifhebcr e dhet THbined with o
sufﬁ@ﬁ:ﬁt %iﬂo)éh@hﬁ@n ANl & @uﬁ& orT Biei-8dC AP kinfeadtedei. &N non-silylated, NCO

al i phatic al cohol, or, pref erabI?/ an aromatic al cohol,
groups. aTha:e}mhcpiacamhe oh diphate alshe anroﬁmfﬁr@blaa @shepmatipcilcohol, or a

comggp?%ﬂ 8{0 é&%gra B’IP h%rtloly}?gp a cop ig and ofﬁ% %lahﬁégt?%elgsléols The fully-
blocié@q;&mﬂﬁnar eepbBRérb) lcec laig prapou;hn@ Wheve Iscbag;@ugg @kPF00% blocked

conbi nation of silane fgrou ps and al cohol groups is
w1th@ihm snbue \gmums ona soimbingtiempl silABGrEIOWS 284 ahmbﬁlagruoéps is combined with

a sufgilﬁleng ﬁlaao cg! Ovaﬁtgﬁ%%a @Fﬁ’gﬁ ég BFOV&%&? ;ﬁgio ﬁ%?é tl%a Il%mpnsmg an

end- @dp@g@t hélyaleeRRe! prep¥liyhenakldy  urk&tedC QFRAKID i MEbHIRY abSitonally, the
rise a small anmount, i.e., |less than 5 %by nol e of

onp
commsitgqnnmam@@ cogrpsisps weall ﬁmea@& &@-» a¢ss phan P Jedhiewieda of original NCO

grougs € 32% rgglétglgflgl %{&oﬁ?lelD #@éq%%{j %ﬁeaiéllggvcgflr \Prﬁga%’tedt N%O groups, the

silyl@b® pROblynir &6 Shall Wwita Pd‘v@ﬁ@ﬁ aleot)] Grbfekablyvth &Forh&ic alcohol, which is
Y reg{hgr than 0% to 65% by nol e of ?ﬁe ori gi nal NCO

g
greatgr 81apD% rio & pp |HW¢ of HxtherignalpCihaioups Thibs, pqlwerethane prepolymer.
agount of unreact QL . 8XGess ar t coh
Thus gguqr{l?\hrﬁ g (\)Jﬁ{)eagte 06 SAEES faIOélljlﬁatl oF gg}o(le fn the resvgl&}nk é;ng(g}smon is from
great@b’ﬂﬁﬁ'()l% @b 16BEbPhiole BakhINEZEIGAIONES foupdih prel polyatihane prepolymer.
re-po
Preferably,pthe yamount of unreacted or excess aromatic alcohol in the resulting composition is

greater than 2% by mole of the original NCO groups in the polyurethane prepolymer.

[0027] Preferably, the aromatic alcohol has a molecular weight less than 2000. Examples
of suitable aromatic alcohols include phenol, 3-methoxyphenol, 4-methoxyphenol, nonylphenol,
meta-cresol, para-cresol, 4-chlorophenol, meta-hydroxybenzaldehyde, ortho-
hydroxybenzaldehyde, para-hydroxybenzaldehyde, hydroquinone, 1-hydroxy-2-propanone, 3-
hydroxyacetophenone, and 4-hydroxyacetophenone.

[0028] The polyurethane prepolymer that is partially end-capped with silane groups is

reacted with the aromatic alcohol at 80°C for 90 minutes to provide a composition comprising a



Preferably, the anount of unreacted or excess aromatic

al cohol in the resulting conposition is greater than

0 < e of the original NCO groups in the pctT/Us2004/031108
“Kéélgﬁ?e hane prepolynmer. [00271 Preferably, the

aromati c al cohol has a nol ecul ar wei ght | ess than 2000.

Exanpl es of suitable aromatic al cohols include phenol,

3- met hoxyphenol , 4- et hoxypbenol, nonyl phenol

nmet a-cresol, para-cresol, 4-chlorophenol,

nmet a- hydr oxybenzal dehyde, ortho- hydroxybenzal dehyde,

par a- hydr oxyhenzal d e, i hone

. | dehyd hydr o .
silang. %Wf-%i‘@ﬁgﬁ@g é;,gp%e_d, W&% egrggﬂgwgﬁ g{ld 2p excess of aromatic
alcoflY %@Ha@i%@%?ﬁt@@@lgﬁretﬂagg%ﬁépo Ve elay 4§ @EARANG end-capped with silane

préepolynmer that | artiall'y 'end-capped with silane .
grou@k dsipeackezl withamt aliphati¢ hicohel ar arenibénaion gifoin aliplgtic andran aromatic
90 m nut rovi de a conposition copprisin

°§S Lo ‘ c & v Va\i? olyurethane
alcobelost (4561 ETPEY/ BEPEEY/ 10 RIPHR s 1 SPREPANY T CHET RS & Poiyur
i d kY SLARBI 2L OO MAB EroBsl afd alcohol groups. In

Comgé)(%g%g{hg?&g@ggg{??gappglecohoI . Al tgr nat i \}el y?rt Ee & .p X
thospirlsyanced heiree firrgpepolymer isHAD% endseappedith slage gEppear 2 combination
of si%n%%&és%ﬁglq%&xﬁﬂ&?@aéq%g{ﬁ%ﬁg%, %c}%&%?rgxlnlgvzgg Ec:l('%r%bined with the excess
ofﬂﬁﬁﬁ@%&ho%ﬁ%ﬁ%ﬁﬁnggoc for 90 mnutes to provide a

conposition conprising an pol yurethane conposition

that is fully end-capped with a conbination of silane
(0028} oups &mdioaklintibe compesiison also comprises hEAHEESCHFAERr Which may be

t,h repol yreer i.s 100% end- cappe | ' g r
sac SRR SITRR. R 8 SRR g AR orcpotymer
comPoRHidS, 4rBe PRyWITREthOBKiIRG, COopRIHeHinttdx yil@ep X camettyldisilazane,
aromatic al cohol without heating. [0029] Optionally,
paratofene osplfenyli deecyansts dBAPPL s@éueaen@nlgqqmat%cﬁ)aﬂge%phenﬂ methane

.._wWhi ch e .added aft ' ‘ :
s el PR S BUREFLVED, T BREH e Ua TG Bmer pretratly
0.1 t6 Q0PN Shdrk PrefaaBly\d. My 3% et hoxysi | ane,

nmet hyl t ri net hoxysi | ane, hexanet hyl di si | azane,
tol uene sul fonyl isocyanate (PTSI), toluene
i AN AIQA TR BPORERINY et hane  di i socyanat e
(MDI), and polynmeric MDI. The noisture content of the

epol yaeL  BLErSrabl X | i Wil £ RTR] E5 ARSI f
[oofif SPPLY B an sy SREY e sl iy e BB e [BL58 Bidftion or coating
compotetidie rwidsp aimprise thy @sewht iprspeitrhan cpmposides ad a curing catalyst.

seal ant conposition or coating. . conpos).ti

RIS i | .
Suit _ s cetabysisr ke @i 5‘@?‘}/ n@l"‘ceé%}ﬁsp it }ngﬁ\/\lgh %11' ste, and dibuylin
bis(a%&%a%gtoﬁg{eﬂ yst.

[0031] Preferably, the sealant composition or coating composition comprises a
reinforcing filler. Examples of suitable reinforcing fillers include, but are not limited to, CaCQOs,
fume silica, clay, talc. Preferably, the sealant composition also comprises an adhesion promoter.
Suitable adhesion promoters include, but are not limited to, aminosilane and epoxysilane.
Optionally, the sealant composition comprises one or more of, a rheology modifier, 2 moisture
scavenger and a UV stabilizer. Examples of suitable moisture scavengers in sealant composition
are, toluene diisocyanate (TDI), diphenyl methane diisocyanate (MDI), and polymeric MD],

vinyltrimethoxysilane, methylirimethoxysilane, hexamethyldisilazane, paratoluene sulfonyl

1socyanate



Sui tabl e curing catalysts include dibutyltin diacetate,

di butyltin dilaurate, and dibutyltin

bi s(acet | acetonate). [0031] Preferably, the 01/031108
WQ&?{’ﬁ&g?Gﬂ%/on or coating conposition conprises g@ﬁb@ib

reinforcing filler. Exanples of suitable reinforcing

fillers include, but are not limted to, CaCO3, fune

silica, clay, talc. Preferably, the seal ant conposition

al so conpri ses an adhesi on pronoter. Suitabl e adhesion

pronoters include, but are not |limted to, am nosi | ane

and epoxysilane. ~Optionally, the sealant ¢
[OOBdi)rrpr i sd@hemompopitigny @re(prepegedrhgaxgw JTERO & compo@ltlon with the
tHiéveRr - ThX anRifsisotonducted under
remgng tﬁlgﬁ FP(]}I?it E&%%%eg\ggsn%g%ﬁfageﬂé [ ant con‘posflglsgn

condfibns WRIcHeRicE ieSlevalanpineistarelin thednipheay Themsefermnte catalyst and other
'l socyanate (MDI), and pol yrrer

desixabteydcmpomenthoxg sitl 2RESIORBIPNALED Mﬁ%%’s@’f: Rytore.

hexanethyld|3|lazane paratoluene sul fonyl isocyanate
( P : ()

conp05|t|on W|th the reinforcing filler until a
[0033pTOgENaUE fEalhticombssitanireaede Tued tai sdehPri bondoRuldipgy highways,

bndﬁ%?%k&oggﬁiéorﬁwﬁéggqﬁa ucﬁgtlgsatcgfs %ttﬁmg; %§&u5ﬁhcauons etc.

i rabl S Deachigsll 6n bohdatndth, tlwr present sealant
135&&@ e%&?i}?%& for %Xgln 16a

%‘d”%% APPLTCATI ON OF THE SEALANT ,
com! b chidvRERIeRt m@mgamdume meptals, anasties rissi Bl mﬁﬁyal& vinyls,

used to seal ond buil di n i
paxmem@zt@ 5 eoud BhssonHOgES, THtbley ST RIARY e ElaE mposition may
£l Le i B | ar
be ap 18 éfrllgsg?ist%z}\?ﬂ%{ fh?é?k ek h@ﬁ‘éaulﬁhggun mm

for exanple, be sealed or bonded
with the present sealant conposition in rléude cenen 4 onto
[0032pNt ai NiThg qoamgmmnposmmahsy bp pppltede 2 YFass y@?’?@“g or poured on

materials, vin nte aSises,
the sephvar enheAdacioss i Ere0 Rl A g b o2 LA
conposition may be applied using standard eqU| prent ,
such as a caul ki ng gun or gXARIPI[E®34] The coating
conposition may be applied to a surface by spraying or
poured onto the surface and spread 0ss.the surface ..
[0038]t h a riielfelowing Gk araples pigifPLRUTBRSFF eElupSzatigm gady and ¢ ot intended

to limit the scope of the invention as defined in the claims which are appended hereto.

Example 1: Prepolymer Composition

[0036] 782 gram of polypropylene glycol diol having an average weight average
molecular weight of 4000, 118 gram of diisodecy] phthalate (DIDP) and 51 gram of toluene
diisocyanate (TDI) were reacted with stiring under nitrogen with 0.04 gram of
dibutyltindilaurate at a temperature of 75 to 80°C. After the theoretical NCO content of about
0.7% was reached, 43 gram of an aminosilane (a reaction product of
aminopropyltrimethoxysilane and an ethyl acrylate) was added to the reactor. The reaction
continues until the free NCO content is below 0.05%. 3 gram of nonylphenol was then added to
the reaction mixture along with 0.02 gram of dibutyltin dilaurate. Reaction continues at 75°C
until % of NCO drops to zero. 3.3 gram of vinyltrimethoxysilane (a moisture scavenger) was
added at the end of reaction. The resulting prepolymer composition had a Brookfield viscosity



[ 00351 The foll ow ng exanpl es are for purposes of
illustration only and are not intended to limt the
S 0f the invention as defined in the clali 06031108
“K%ﬁﬁggﬁg&nded hereto. Exanple 1: Prepol yner Cg§§g§$aion
[0036] 782 gram of pol ypropyl ene glycol diol having an
aver age wei ght average nol ecul ar wei ght of 4000, 118
gram of diisodecyl phthalate (DI DP) and 51 gram of
toluene diisocyanate (TDI) were reacted with stirring
under nitrogen with 0.04 gramof dibutyltindilaurate

at a tenperature of 75 to C. Al.ter.the theoretical .. .
of abpai3 st ot Gookhe Bioo iR PrbHabe PipofPach fibgyition is below

m nosi | tpon product of
40&@%’%%%?8%%S’?éri%lr}él?gé%éi | ane and an ethyl acrylate) was
added to the reactor. The reaction continues until the
Exanhple@: Nd@epolymsextComptsitiow 0. 05% 3 gram of nonyl phenol
was then added to the reaction mxture along with 0.02
[0037r am ofgedi by | dfi polgpropyicat eglyRdadivl dravimgntan nanesagset Weight average
oy e otgnyon hren  ebeae B it g ivosen
molegilprve! tHOXYSH |
th Blod Bene i Ihet HtfideNSF RSEROI AME the theoretical NCO
with 6 Bt BY, SrulBaBIOR o1 chfn i ty 9 WO 2005/ 035616
conteRCHFUSA0 Y 534 108 ofachbud3 I0u006F epsaminpsife, (aTreaction product of

Brookfield viscosity of the prepolyner,c osition is .
minpRETHENOOOURS 48] ah S JFRURES A SR e ssgyt,* ghe reaction

Pr YRS %2,@ [ 1§.0m: lo 86810 &f hEIPYhemen added to
connﬁ‘llesg%}nyg;l%o? avi@f}%&n{'&éﬁl@é&\}&@%@ V\//gi gh aver%d%glpﬂr%ol ecul arn
the rovetigtmigfurd.0@activh Fohtituey andSC st HhorfoNeQd iTops dg #aee: 4 gram of

. were reacted under nitrogen, with.0.06.ara . :

viny BRgRE R (BoRrEe st g ean s atdrs 2opRal Sepetion,  The resulting
prepotlyrﬁgrr &l ;ﬁﬁktoﬁlﬁg a BRHdI8TRId @iﬁcc@ﬂ? W aBeri 3%000pk @agsPel, THSBrookfield
gram of ‘an am nosi |l ane (a reaction product of .
viscositnohihp pegppl yméretripositien isdhedova AB, 080 cpg #fiar oae b’?ﬂéﬂiél)f agiRs-

added to the reactor. The reaction continues until the

. free NCO cloynt ent, i s bF| ow 0.2% 11 gram of nonyl phenol
Example 3¢ iy eRQHZRET P PRI act i on ni xture. Reaction

continues at 85C until 9% of I\fOOdro to zero, 4 qram.
(0038  vi A& rgF%tq’fo??’sYPTOQﬁ%’n? ab %‘?lsfjl??é’aé’%éﬁg%‘fe)m%o\%g@ ight average
dedei 495 4 83GdfphdidRe [ESsHyhhaAE webé RAGNY @Aer nitrogen
mo}eggrrpogl' toé}ﬂﬁ)ggr}jg Br oo%fglfael d \I/)i scosity c})’fhhabout 32,000
with Op% gtan? oF. difitgltiBlidaichte et . temperature of 85°C. After the theoretical NCO

content of about 0.85% was reached, 34 gram of N-ethylaminoisobutyltrimethoxysilane was

added to the reactor. The reaction continues until the free NCO content is below 0.2%. 11 gram
of nonylphenol was then added to the reaction mixture. Reaction continues at 85°C until % of
NCO drops to zero. 4 gram of vinyltrimethoxysilane (a moisture scavenger) was added at the
end of reaction. The resulting prepolymer composition has a Brookfield viscosity of about
38,000 cps art 25°C. The Brookfield viscosity of the prepolymer compostion is below 45,000
cps after one year shelf aging.

Example 4: Sealant compositions

[0039] Sealant compositions were produced based on the following formulation.
Materials % by weight
Silane and nonylphenol endcapped 27.04

10



viscosity of the prepol yner conposition is bel ow 40, 000
cps after one year shelf aging. Exanple 3: Prepol yner
ng%qggag&on [0038] 876 gram of pol ypropyl ene pEyeet004/031108
ia avi ng an average wei ght average nol ecul ar wei ght
of 4000 and 75.4 gram of isophorone diisocyanate were
reacted under nitrogen wth 0.06 gram of
di butyltindilaurate at a tenperature of 85C. After the
theoretical NCO content of about 0.85% was reached, 34
gram of N-ethyl am noi sobutyl trinmethoxysilane was added
to the reactor. The reactjon con%)i nues until the free
NC@IEHﬁ%ﬁ?PHCBOWeWWe 12 % 3m of nonyl phenol was
then added to the reaction m xture. Reaction copiinues
atPlagicizen{Santioizer 160NCO dr ops to zero. 4 gram of
vi nyl trimet hoxysi |l ane (a noisture scavenger) wag, added
atCoatesl presipiteipd eelaiam @R ee resul ting prepoly
conposition has a Brookfield viscosity of about 38,000
cp($lakme¢nkaZCR)The Brookfiel d viscosity of the prepol ymer
conpostion is bel ow 45,000 cps after one year shelf
agloned groambtadcidm cBdwbaiet conpositions (0039] SHhl ant
conpositions were produced based on the foll ow ng
f qEiPfleki100) Materials % by weight Silane and
nonyl phenol endcapped 27.04 10 WO
2Q854R86616PCT/ US2004/ 031108 Pol yur et hane prepdt.gners
(Exanple 1, 2, or 3) 17 Plasticizer (Santicizer 160)

CoghofriRe@ekiXilaaé e 108 ci um car bonat e40 (Hakuenka CCR)
10 Coated ground cal cium carbonate (H -P.flex 100) 4.3

Cod Afrfdptopyltrimothoxysilane 0.08
N-ethylaminopropylisobytultrimethoxysilane 0.5
Dibutyltindiacetate 0.08

[0040] The sealant compositions were prepared first by mixing the polyurethane

prepolymer composition of Example 1, 2, or 3 with plasticizer, calcium carbonate and colorant at
75°C under vacuum for about 60 minutes to reduce the level of moisture in the system. All

silanes and catalyst were then charged to the mixture, and mixing under vacuum continued for 10

minutes.

[0041] Each of the three sealant compositions prepared as described exhibited excellent
stability upon being stored in sealed container at ambient condition for more than one year.
Cured sealant developed a Shore A hardness of 20 after being exposed for three weeks at 50%
humidity and 25°C. No cracks or chalks or any other indicators of reversion, 1.e., degradation of
the polymeric bonds, were observed in the sealant upon being exposed to UV light in Xenon
Wertherometer for more than 4000 hours. Shore A hardness was still maintained at about 20
after 4000 hours exposure to UV light. In addition, sealant made with prepolymers of examples
2 and 3 gave excellent color stability after UV light exposure.

[0042] All sealants also provided excellent physical properties. Skin formation time for
all sealants is about 60 minutes. The extrusion rate of the sealant is about 20 second for 20 gram

of material at 60psi. Tensile strength at break was about 150 psi, elongation at break was more

11



Vi nyl trinmet hoxysilane (A-171)I
Ar ni nopr opyl tri not hoxysi | ane0. 08
wo\08t/msk M nopr opyl i sobytul tri met hoxysi | ane0. SCT/US2004/031108
Di butyl ti ndi acet at e0. 08 [ 00401 The seal ant conpositions
were prepared first by m xing the pol yurethane
prepol ynmer conposition of Exanple 1, 2, or 3 with
pl astici zer, cal cium carbonate and colorant at 75C
under vacuum for about 60 m nutes to reduce the |evel
of noisture in the system Al silanes and catal yst

than 0% A€ BT G b 0T, Kb Ren S Afo B} Bl dtBH hdhesion to various
substrdtE £ Sudeal ivhina My RS, tbndrstepviaphced, asi wicker i bed

exhi bited excellent stability upon being stored in

seal ed contai ner, at anbi ent constiggggor nore than ?Ee
[0043)car . Thnsethessalpher Walins 6pBROUIBHIhAPTFAFH ARNRAtign hpye excellent

Shelfgfnf%’e%% éfl%%]eg? Z@ E@g%& g?wrta%g or agyh%%h%?’d?% C e{t%tng&éwgp stand joint

movdngantr & 11 shiinleand gisaipan atuing) hate exdeHepoteptiering stabiittyg upon exposure
wer e observed in the seal ant 0 bein% exposed to W

to UY gt a2 st SKdimie ies FRese oot AEREBRATATATEE- hour .
Shore A hardness was still maintai ned at about 20
after 4000 hours exposure to Wlight. In addition,
seal ant made with prepol yners of exanples 2 and 3 gave
excel l ent color stability after WIlight exposure.
[00421 Al sealants also provided excellent physica
properties. Skin formation tinme for all sealants is
about 60 minutes. The extrusion rate of the sealant is
about 20 second for 20 gram of material at 60psi.
Tensile strength at break was about 150 psi, elongation
at break was nore 11 WO 2005/ 035616 PCT/ US2004/ 031108
than 500% tear strength was about 40 pli. Al sealants
al so gave excell ent adhesion to various substrates,
such as alum num gl ass, concrete, vinyl, steel, and
brick. [0043] Thus, the sealant or coating conpositions
of the present invention have excellent shelf-life,
have excellent flowability for easy gunning, have good
flexibility to withstand joint novenent, do not shrink
and gas upon curing, have excellent weathering
stability upon exposure to LTV light, and give fast
skin time after exposed to the atnosphere noisture.

12



12 WO 2005/ 035616 PCT/ US2004/ 031108 CLAI M5 What is
clainmed is: 1. A prepolynmer conposition for preparing
wo8alsARkeignd coating conpositions, conprising BET/US2004/031108
prepol yners conprising term nal NCO groups that are
end-capped with silane groups or with silane groups
and al cohol groups, and b) an excess of unreacted
aromatic al cohol. 2. The prepol yner conposition of
claim 1l wherein the unreacted al cohol has a nol ecul ar
wei ght of [ ess than 2000. 3. The prepol ynmer conposition
CL@Mt(glaiml wherein the excess of unreacted aromatic
hol in the conposition is fromgreater than 0%to
15% by nol e of the end-capped NCO groups in the

WhathEengheaes:. 4. The prepol yner conposition of claim3
wherein the excess of unreacted aromati ¢ al cohol in

the composition is greater than 2% by nol.e of the. ..
1. end mappEeeNGURASHIBIOT HepHInNE SSRABRATRBnE Sompgiitions, comprising
prepol ymer conposition of claim1, wherein the

copposi %38;311)%;’%’%% P&ﬁpﬁﬂ@?%ﬁﬁﬁﬂ%@xg@»ﬁﬁs AHat WA @AGIcBShed with silane

al iphat ein the excess of unreacte

groupt bipRah kidari! ggolslani aicohel grougsosid i on is | ess than the
excess of aromatic al cohol in the conposition, and
wherein the excess of .unreacted.aliphatic al cohol in
t hB) conP®s¥EsD "rnéealcﬁegsar?rﬂ%ﬁ é%hrﬁ’;‘/ nmol e of the

end- capped NCO groups in the prepolyner. 6. The

. Pr lrﬁ&% biitieon oPklathal Whdre Beaidtedctainiboliolthas a molecular
2 10(8‘@/?%%%? e Ncogléjlpolulpso are end-capped with silane

weighnof lessthamd0@y oups and wherein from0%to 50% of the
NCO groups on the pre-polyner are end-capped with

3. g{ @g&%qiegg | E:cg gg%?%gt%df (?)folfgéﬂlg%%gﬁéglgt% I%%%et%% igg D.@%h@ted aromatic alcohol
in thAEOHBbdiforPRrRh bRBRE Hen AERNIFY, By thotepPihegnd gappadNCOZEroups in the

prepolymer.
4. The prepolymer composition of claim 3 wherein the excess of unreacted aromatic alcohol
in the composition is greater than 2% by mole of the end-capped NCO groups in the

prepoloymer .
5. The prepolymer composition of claim 1,

wherein the composition further comprises an excess of unreacted aliphatic alcohol,
wherein the excess of unreacted aliphatic alcohol in the composition is less than the

excess of aromatic alcohol in the composition, and

wherein the excess of unreacted aliphatic alcohol in the composition is less than 5% by

mole of the end-capped NCO groups in the prepolymer.

6. The prepolymer composition of claim 1 wherein from 50% to 100% of the NCO groups
are end-capped with silane end-capping groups and wherein from 0% to 50% of the NCO groups
on the prepolymer are end-capped with aromatic alcohol end-capping groups, or aliphatic

alcohol end-capping groups, or a combination of aromatic and aliphatic alcohol end-capping

groups.

13



WD 2005/ 035616 PCT/ US2004/ 031108 7. The prepol ynmer
conposition of claim1 wherein from70%to 100% of the

woVeht/88s014PSs on the prepol ymer are end-capped pgiis2004/031108

si |l ane end-cappi ng groups and wherein from0%to 30%
of the NCO groups on the prepolyner are end-capped with
end- capped with aromatic al cohol end-cappi ng groups,
or aliphatic al cohol end-capping groups, or a

conbi nation of aromatic and aliphatic al coho

end- cappi ng groups. 8. The prepol yner conposition of

claiml wherein fram8Q%to 100% of .th yp 0
7. tAe @r@@mﬁwgnem?e%ﬁédw e @PW?@%%%@%;P&%@&CO groups
rebsegf Yot 9%.: -af % to 30%
on SRR MBS LT Qe 008 SRk
of theANGORLioupsalon ahe brepelyther appendicauped prith end-atpipstavitlc aromatic alcohol
[ .a combi nati on ,of

end-cERRoME oD R 8 AL RIGTACTE! S GBIt FAEB%, 01T P g B ofromatic and
aliphaﬁgglo%lg‘w&ﬁ@g?g B gl tion of claim1, wherein said

conpos onprises a noisture scavenger.

10. The prepol yner conposition of claim$9 wherein the
8.  nhs prepelsnavcempesitivs of elaiy tleshéreinirom 87 o lR% of the NCO groups
on et S B St ae sy wherin om 0% 10 2%

UEO8n ShY HRPYymes Ay et HHpel Tath end-Odppea&vith aromatic alcohol
Ofmdggpggﬂfaﬁat% (T%I?,Ily{jdi phenyl n%tp&ane dii s&psanate )
end-c4pilg) groaps) opaliphatici adcdhobend-¢appivg groaps|oy eegorekingsinsy ¢ff yamatic and
. . f.or_ preparing .seal ant and coating conpositions,

ahpha@Bﬁ}?Pﬁ@i??&":&?p'Bg&%llpfmers conpri sing terninal NCO

groups that are end-capped with silane groups or a
9. COEDLARLIRRertonipobi®iBe dITcRiRS] aRbersinofid tempbAHdiD further comprises a

groups, and b) an excess of an aromatic al cohol having
moistureweavghgeraver age nol ecul ar wei ght of |ess than 2000.

wherein from50%to 100% of the NCO groups on the

ol (S are -C i Si . - i na
to. orEERebR arebais ShRGE ol pe R R RTs selected fiom
the globf coREERRY WIBAAYHRIDAGsiRAPP et rimahoyeilire, dezahethyldisilazane,

end- cappi ng groups, and wherein the excess arouatj.c
paratolileppheulionyl t secxeamsodF THhn tPReRe o HICERAT il chphepy! methane
diisoc%%%eowgnedﬁ%lyﬁﬁ%m capped NCO groups in the

11. A prepolymer composition for preparing sealant and coating compositions, comprising

a) prepolymers comprising terminal NCO groups that are end-capped with silane

groups or a combination of silane groups and aromatic alcohol groups, and

b) an excess of an aromatic alcohol having a weight average molecular weight of

less than 2000.

wherein from 50% to 100% of the NCO groups on the prepolymers are end-capped with
silane end-capping groups and wherein from 0% to 50% of the NCO groups on the

prepolymers are end-capped with aromatic alcohol end-capping groups, and

wherein the excess aromatic alcohol in the composition is from greater than 0% to 15%

by mole of the end-capped NCO groups in the prepolymer.
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preparing a prepol yner conposition; a) reacting a
wOassasydier m nated pol yner with an organi ¢ i SOPZaANSL@4/031108

have 2 or nore isocyanate groups to provide a

prepol ymer conprising term nal NCO groups; b) reacting

the prepolyners of step (a) with silane cappi ng agent

to provide a prepolyner in which from50%to 100% of

t he NCO groups on the prepolynmer are end capped wth a

silane group; c) optionally reacting the partially

2. S ARERCA S pRARAFE - BESEREb ROl or 5

conbi nation of an aromatic al cohol and an aliphatic
alaf oholredcting b byt ytrpolajedrped yraerewith ep oF ganey iso¢papatediave 2 or more

. partially end-capped with silane grou artially
isocyznate FapR AR & Prpplgmey P%laﬁe.sma?ef%‘%iﬁcﬁg s

prepol ynmer of step (b) or step (c) with a sufficient

agount _of . I, [ I OV :
gﬁ‘p rctiAg the;‘rg?éﬂ%ﬁﬁﬁ ré &oa% (g}rv] a&?%laglggﬁ & h@;g%%fg?b provide a

conposition co |S|ngeaful
prepobmgtr am wénahefemaf0%atm hdi% of dhe DG grougs omtke prsphlythepfare end capped
.. claim12 wherein step d conprises reacting the
with ailape,E"MBY that is partially or fully end capped with
silane group with a | evel of alcohol, said | evel being

fgpm g @(ﬂaﬁ? b 8Rg 9% f L8 kilme @ﬁﬂ-@aﬁﬁed&h@pdlﬁmeﬂ oios‘t? (b) with an
or1gi na groups in the ‘prepolynmer. 14. The net ho S
aromagif: addohbinat 2liphaicelephoher i doarhnaswppiireg ageatic plgehelmd an aliphatic

oo Gy USROS S % TR RN o
partia®y EhP@pbBiAtth GlcoBbIetpsar onat i ¢ hydrocar bon radi cal
containing I to 10 carbon atons, a second

-R2-Si (OR3)2(R. 4), or - CHRS-CHR COOR7 where RS _and R6
afle H wact@ig eoprgpelymenof step, (barmg step (@ With apsuffipightnpmount of an

sromafiFiokp! TSRS AP ot BEPheftd sHRBRSHg™d BAEURL eapped O
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13.  The method of claim 12 wherein step d comprises reacting the prepolymer that 1s
partially or fully end capped with silane group with a level of alcohol, said level being from
greater than 0% to 65% by mole of the level of original NCO groups in the prepolymer.

14. The method of claim 12 wherein the silane capping agent has the following formula:

H-NR'-R%-Si(OR*),(RY) 1

wherein R' represents hydrogen, a substituted aliphatic, cycloaliphatic, and/or aromatic
hydrocarbon radical containing 1 to 10 carbon atoms, a second -RZ-Si(OR3)2(R4), or —
CHR’-CHRCOOR’ where R’ and R® are H or C;.¢ organic moiety, and R’ is Cj.j
organic moiety,

R? represents a linear or branched alkylene radical containing 1 to 8 carbon atoms,
R? represents a Cy alkyl group, and
R* = -CHj, -CH,CH;, or OR’.
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the reaction product of a nercaptosilane with a
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a secondary amne. 16. The nethod of claim1l
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avera Iecﬁ}1 i ght of from 500 tot 18000 #ﬁ Th§ 4
SaMELaHY OIHPP Fgp TEY AR ALOBTARY [P fighe: (g repction product

of aﬁohrﬁﬁiélsﬂine\’\@s}lﬁh%.noicrhgﬁs mioRBfher, 29@% F’éb&lan-gh QhéBeAQbnObroduct of a

claim 12 wherein the aromatic al cohol is selected from
merceh®sijaneupith & oresbspaxidy, edd theeeastion Broduchebapsperysilane with a secondary
4- met hoxyphenol , nonyl phenol, neta-cresol, para-
amMiNgr esol | 4- chl or ophenol , net a- hydr oxybenzal dehyde,
ort ho- hydroxybenzaldehyde, para hydroxybenzal dehyde,

16. NYTRO SHEHYANGY, cldir Y2 Rudédkir tHY H’ﬁﬁéb%n@nnmated olymer has a weight average
3- hydr oxyacet ophenone, and 4-" hy roxyacetopphﬁérﬁone 19. gh &

moleThlar weighbdf B6mcI0Qitenl 8300xher ei n t he amount of aromatic
al cohol that is reacted with the silane end-capped

17. pr lg)om%g;% aolf %ﬁ&q@‘%e?gl}l %e %JQUQ %c%g?l%% %(ﬂg(pul$ élght of less than

ori
2ooo[ret hod of claim8 V\,herel n from 85%to 100% of the NCO

groups in the prepolyner are end-capped with silane
groups, and wherein the anount of aromatic al cohol that

18. | sTheamqthed Wi takirhd 2svhara Sidzoambisdalcphal yisrselasiade from the group

conm?{{gf (ny éuo}l S f gr’%@géﬁaﬁg 4 1?%5{ %ﬁh@ 1; %&P?%ng?d]le n%ta-cresol, para-
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polynmer is reacted . with_an_ aliphatic isqcyante.
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hydrosgyepasbdehyde, pofregymme; -hydnxy-2-propanone, 3-hy oxyacetophenone, and 4-
hydroxyacetophenone.

19. The method of claim 12 wherein the amount of aromatic alcohol that is reacted with the
silane end-capped prepolymer is from greater than 0% to 65% by mole of the original NCO
groups in the prepolymer.

20.  The method of claim 8 wherein from 85% to 100% of the NCO groups in the prepolymer

are end-capped with silane groups, and

wherein the amount of aromatic alcohol that is reacted with the silane end-capped
polyurethane prepolymer is from greater than 0% to 30% by mole of the original NCO groups in
the prepolymer

21. The method of claim 12 wherein the hydroxy-terminated polymer is reacted with an

aliphatic isocyante.
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22. The nethod of claim 12 wherein the aliphatic
i socyanate is i sophorone diisocyanate or dicycl ohexyl
woRhbsnesic4, 4' - dii socyanate, or a mxture of PEOAISRE03081108
di i socyanate and dicycl ohexyl nethane- 4,4'-
di i socyanate. 23. The nmethod of claim 12 wherein the
hydr oxy-term nated polynmer is selected fromthe group
consi sting of a polyether polyol, a polyester polyol,
an acrylic polyol, and a hydrocarbon chain conprising
2 or nore hydroxyl groups. 24. A seal ant conposition
22. COMREISAAG 8 cRiP1OPIhNERI thE ANPRMclikyakBERE is%?l?&ohé diisocyanate or
prepolynmers conprising termnal NCO groups that are_|
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. Silane groups, anpd.al cohol -derived end capping groups,
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nol ecul ar wei ght of fromb5,000 to 60,000, and ii) an
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pronoting cross-Ilinking betweén the prepol yners when
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.moi stuyre. 25, Th eal.ant conposition of claim24
cha%@pgrilﬁngﬁ@rgy&%gﬁ%yllﬁqggm ed aronatic al cohol in
the conposition is fromgreater than 0% to 15% by nol e
24. Of Atg16NGhnsRRRRE cDEprigihgups in the prepol ymer 26. The
seal ant conposition of claim 24 wherein from50%to
100% of the NCO groups on the prepolyner are
ena) cappeEPRIYIeT SPMppBlieh ¢oBRPPINEg gr oups and wherein
from0%to 50% of the NCO groups on the prepolyner are
end- capped w ' . Iaéy..”- ' D :
al i phat |Bc a%%ﬁ%]%gﬁ%%%%%&r% ar o’%ggf @%;@gﬁ}%o%%%ﬁngﬁéap ped with
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27. The seal ant  conposition of cl,gi m 24 wherein from .
70%to 100% &#PPillge SREIDSgr¥penofaids REPRIENES IAYF & &yeight average
end- capped w i i | S,gnd wherein
from0%to %&g}g@&?ﬁ%hﬁ%%ﬂ%?%@g%b?ﬁg, a|cl)liraepol ymer are
end- capped with with aromati c al cohol end-capping 17
11) an excess of an aromatic alcohol , and

b) a catalyst for promoting cross-linking between the prepolymers when the sealant

composition is exposed to atmospheric moisture.

25.  The sealant composition of claim 24 wherein the excess of unreacted aromatic alcohol in

the composition is from greater than 0% to 15% by mole of the end-capped NCO groups in the
prepolymer

26.  The sealant composition of claim 24 wherein from 50% to 100% of the NCO groups on
the prepolymer are end-capped with silane end-capping groups and wherein from 0% to 50% of

the NCO groups on the prepolymer are end-capped with aromatic alcohol end-capping groups, or

aliphatic alcohol end-capping groups, or a combination of aromatic and aliphatic alcohol end-
capping groups.

27.  The sealant composition of claim 24 wherein from 70% to 100% of the NCO groups on
the prepolymer are end-capped with silane end-capping groups and wherein from 0% to 30% of
the NCO groups on the prepolymer are end-capped with with aromatic alcohol end-capping
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woarosese s and al i phatic al cohol end-cappi ng gr@pR004281108
The seal ant conposition of claim24 wherein from80%to

100% of the NCO groups on the prepol yner are
end- capped with silane end-cappi ng groups and wherein
fromO0%to 20% of the NCO groups on the prepol yner are
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groupd, 61T £liPhaii€ aRddoRbhdbRbing Atoups)dr £RImbERAPH NG F6OUAS and aliphatic
29. The seal ant conposition of claim24 further
alcohed gpd-capming groups-nforcing filler. 30. The seal ant
conposition of claim24 further conprising a noisture

sc . The
25, £ ST cofbon TP o ORATE AP B 89 90 3 88 Cg sonps on
the pecpBD@Bert 4re Bnd-0aAYed SVithOsiRhe andeaipdh g/ pRLPS AP GkteirDfom 0% to 20% of
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_ ! i on | g _ : ! Canrl -
aphGEL D090, o 205,20 LUNSr AR B! NE B aconcl e
cappidgefags. nol ecul ar wei ght of from 1,000 to 20,000, and
i1) an excess of an aromatic al cohol, and b) a catal yst

for pronoting cross-1linkin et ween t he pr.epol yners

29 wiér searant compPHEon e%ﬂﬁas?f% gsﬁwa' COTRRIHREY fet%f%a‘%l%ﬁﬂﬁrer ic
noi sture. 18

30.  The sealant composition of claim 24 further comprising a moisture scavenger.

31. The sealant composition of claim 24 further comprising an adhesion promoter.

32. A coating composition comprising
a) a prepolymer composition comprising

i) prepo]ymers comprising terminal NCO groups that are end-capped with
silane groups or a combination of silane groups and alcohol-derived end
capping groups, wherein said prepolymers have a weight average

molecular weight of from 1,000 to 20,000, and
i1) an excess of an aromatic alcohol , and

b) a catalyst for promoting cross-linking between the prepolymers when the coating

composition is exposed to atmospheric moisture.
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