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priority under 35 U S.C. 119(e)(l) to United States
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20, 2004 which is incorporated herein by reference in

its entirety. FIELD OF THE | NVENTI ON The present

invention relates to organi ¢ conpounds useful for

t her apy. and¢ 0ATED POMRRESSIBLE SBESIRATEY i n

particular to inhibitors of | AP proteins useful for

treati ng cancers. BACKGROUND OF THE | NVENTI ON

Apoptosis or pro hS, a genetically

and bi ochem cal | ‘ Feﬁl ”&i\? Nth that plays an
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expressed ubiquitously in nost adult and fetal tissueS

hydro{lﬂgﬁmr@fleésthmﬂgra@d aoyeranmt79(6563): 349), and is
overexpressed in a nunber of tunor cell lines of the"
NCI 60 cell line panel (Fong et al, Genom cs, 2000,
70:113; Tammet al, din. Cancer Res. 2000, 6(5):
1796). Overexpression of XIAP in tunor cells has been
denonstrated to confer protection against a variety of
pro-apoptotic stinmuli and pronotes resistance to
chenntherapy (Lacasse et aI Chcogene 1998
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9(7):2826). Smac/ DI ABLO derived peptides have al so

been denonstrated to sensitize a nunber of different
wotrewesmicagl | |ines to apoptosis induced by a vacTaS008046172

pr o- apoptotic drugs (Arnt et al, J . Biol. Chem,

2002, 277(46) :44236; Fulda et al, Nature Med., 2002,
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mechani sm by whi ch M.-1 AP produces an anti-apoptotic

activity is in part through inhibition of caspase 3
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. embogiments are distnguishelelrqra fesml ddoorarel avilh I %ede%'IQ{hsAajoSth%
5-member aromatic heterocycle |ncorpora I ng
heteroartons N, Oor S and is optionally substituted
with one or -nore R7 and R8,groups; Qis H alkyl, a
carbocycl e, a heterocycle; wherein one or nore CH2 or
CH groups of an alkyl is optionally replaced with -0,
-S-, -S(O-, S(O2, -N(R8)-, -C(O-, -C(O-NR8-, -NR8-
C(O-, -SO2-NR8-, -NRB-S2-, -NR8-C(O) -NRS-,
-NR8-C(NH)-NR8-, -NR8-C(NH)-, - C(O-O or -OCO-;
and an al kyl, carbocycle and heterocycle is optionally
substltut ed W|th one or nore hydroxyl aI koxy, acyl

.

o o o o e



Ris Hor R and R2 together forma 5-8 nenber
heterocycle; R2 is al kyl, a carbocycl e,
wa@20botied yl al kyl , a heterocycl e or het er ocycl pdEUE30D5/046172

each optionally substituted with hal ogen, hydroxyl,
oxo, thione, nercapto, carboxyl, alkyl, haloalkyl,
al koxy, al kylthio, sulfonyl, amno and nitro; R3is H

like, mrwrabk)alremlt/en]rwhdalya&aktﬁtthé ek&sdloWstjl‘fad:mlsammra:ted typically in a

or and R4 together forma 3-

r oxyl
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droxyl, am no, , carbocycl e, carbocycl oaFkyl,
presemnrhm&mlohoal kyl oxy, car bocycl oal kyl oxycar bonyl ,

et erogycl e, , heter cl og| het erocycl oal kyl o or
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subs@REBMEYSARRLKY layes ¥ BRE YRl LAY Coatings can be applied to
carbocycloalkyloxycarbonyl, het er ocycl e,
commesg;blgg@stjatasyp anryeiwrredytclk:bmé,ajlsugly aarathickness suitable to
e C ycar bonyl .j substi tut
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carbocycl e or a heterocycle; and wherein one or nore
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carbocycle or an optionall ?éésubst ituted heterocycle;

appliggip gemsse wrwd\iéar@éerf% asubstraten sy thespresentgnvention
can ptrB\ﬁdé'Fé(&%oﬂrln |édb$guﬁqé‘re provided conpositions .
npri si ng ounds of formula | and a carrier,
[001@ I uentn one emquumemt oflthe prextentinvasitient thefcdating composition is
i nventi cfgef;tt here_is. pr owpged a met hod of inducin
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aspect of the invention, there is provided a nethod

for inhibiting the binding.@t an | AP protein to a
caspase protein conprising contacting said | AP protein
with a conmpound of fornmula I. In another aspect of the
invention, there is provided a nethod for treating a

di sease or condition associated with the

overexpression of an I AP protein in a mammal
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Ris H alkyl, a carbocycle, a heterocycle,
carbocycl e-substituted al kyl or heterocycl esubstituted
wabdogh7asiner ei n t he al kyl, al koxy, carbocycl e ap@r/us2005/046172
het erocycl e are as defined herein. Acyl groups include
al kanoyl (e.g. acetyl), aroyl (e.g. benzoyl), and
het eroaroyl . " Al kyl " means a branched or- unbranched,
beingstzdsedairethedotal meaghircd tredlcdating, cahgesition tcab(kyapgllied to the
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welgrﬁrﬁféﬁf&@{t dr@ér"ﬂb sbRen@xanpl e "al kyl am no”, the al kyI

portion may be a saturated hydrocar bon chai n, however
[0016d] sO i iﬁbemei@s amsaust as edethpareic andans @mtlbgmommsﬁ@ns in

whlct‘biwletqaé uu(glo%" aénqrgﬁ%sg ndlé q{ghﬁﬁna yHNyz]:ter ﬂn ‘QS%'QPP percent
basis! FOPFRPY Ithams@we\@;ht pie‘ﬁéérhwfyde calier @dﬁ‘n‘;ﬁ'rlseé Waterblltri)él
n-pentyl, 2-nethyl butyl, 2-di met hyl propyl, n-hexyl,
remamdﬁéph eﬁ@ﬁt'?ﬂ corprsai Iags marbm welgmqeaéfpﬁr\)tlorgm%é@lwnt .
typicﬁlé,l aI Lﬁ(%blg ?Bgr eE lpr%é?ibl{ E)‘e%z? t@éﬁﬁl osn\beg@ﬁt:]%@ch Based
on théydstehwai@hmamé aiReidg lcahfgfo@h@ngeaimmng mmwnenamdnybl,uds) the

et hy 1- ro I SOprop 1 opro
watersrgey SBF}H”SEF O(m BGPV‘I 0 \91%/@?}% weioht Eércegh B&Q'?%‘Utf&f“ abOUt
0 anple two, three’
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[0017Ai f f er &éhe. coEﬁaganeed efcxdingttpitie presemt éyveotibmsan comprise a

d i
polyupiEts yRPefivn By PoRurRERYe TR ang! ToHnS BputaRlar iR bR is
compafibil with aguedisdtdtaposiiics, caHIbeQmdd insadcbditice with the present
am nosul fonyl, al kyl sul fonyl am no, aryl sul fonyl am no,

invengian neRs@nb 6aTIpatibibli preblents. sbwitalle p@byretha@@ Festys inglude those

om SRR B Bs-Rr LA TR PP R Pnae
polyol,Gi pslyethe et bcylklest@r ta pwmctd‘rbbnatléydrwtym‘ﬁﬁbyh ,polyurethane a

trityl oxymethyl, propionyl oxynethyl, am nonethyl

polyugg%a [FoRY HBTIA. 2 Ralyaief aﬁpxangmﬁ}%%qutures thereof, an
I
ocd SHYG RIYFAL AT BBy B SAERR AP Bop W oo
optionallya paiymmf_}/! Examptesof metchipinctiotdl onatestlsyhclude dimethyl
propi%rﬁiﬁ%%&% b%ﬂln(o)gozoancié g%bmegé%f{rhﬁlgrgpbnswgf may be suitable for use
in th%p@%moddamﬂg%ﬁmds)non% -Hadeasme PxyeIdPatandNG. MB2089 481,
he al k group nmay al so be substituted with a
whlcfttsrlb@w@raée@bampfermlmr@m i ncl ude cycl opr opyl net hyl ,
| ob

_ 4[0016(;:]%' ghE&(é{]%bﬂﬂlfﬂn&rﬁ%%bg%ﬁpﬁéﬂtnﬁeh%ly% Cngrr}aessa g}]o ecular
weighteiveydge ofpatdeydt, 10,000, such agentigdst 25f@()(ylsuglﬁ @y p$00, 900 or

Substituted al kyls i.ncl ude sub%éltuted net hyl s e.
higheiret RIPAYrBEINASRTEEINIL Cedainehhedimants bap ey auliper of
less thg ab%Hp%O# %%‘yl@@sma'ﬁéﬂ&)% HERUB- Ie@lﬂgﬁla%%upé iR film-

st t ut e group 1 nclude groups such
formihgqbotymyethahq IreSIpnmgeerraW bresieak yntbetoplatiog igan amount greater
tetr dro X t hyl acet oxynet hyl ,.
than e AYP O] RERRDT SUEF elarkateRTan YR veiant preent, and
less thah BOXYBhNYErceRt, W"Wéuﬁlﬁﬂ Fg)é’rﬁgnﬂ Qélﬁg%a%b on tt‘i‘éﬂt 'af‘@olld
neans theé group - wher el n is Hor al
aral kyl . A parti cuI ar amdine is the group
-NH-C(NH)-NH2. "Am no" means primary (i .e. -NH 2) :
secondary (i.e. -NRH) and tertiary (i.e. -NRR) am nes.
Particul ar secondary and teftiary anm nes are
al kyl am ne, di al kyl am ne, aryl am ne, di aryl am ne,
aral kyl am ne and di ar al kyl am ne wherein the alkyl is
as herein defined and optionally substituted.
Particul ar secondary and tertiary am nes are
nmet hyl am ne, ethyl am ne, propyl am ne, isopropylan ne,
phenyl am ne, benzyl am ne di net hyl am ne, d| et hyl am ne,
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Organic Chemstry", J . G W MOre, Ed., Plenum
Press, New York, NY, 1973, Chapter 5, and T.W G eene,
w0 Reveeti ve Groups in Organi c Synt hesis", JohPCEAS®Y5/046172

and Sons, New York, NY, 1981. The term "protected

am no" refers to an am no group substituted wi th one

of the above am no-protecting groups. "Aryl" when used
weight afrtee curmﬂsccpmmtg Foraxahipss, the Waigrascent GRFEIE X6h be

aromati c et her or not fused having the nunber
betwgen rt%;\ %@Wé%ﬁe@hat ed or if no nunber is

si gn I ar I.
[001%}eougsq’fgr%gep nIE/ |tn]r§ eﬁﬂﬁ%ﬂ'ﬁeﬁ% rédn@f’frtfurﬁéélrc])g %‘r, o
polyestayht pelgethets, p@t}d:atﬂmtdteé<®o(mmdes mpdgaa’sg}anbc?od'gﬁﬂb@gh be

em. s e abl e

adde?f@s%]??mak %)Aéqqna%ntéw %Pg?rf'qnsgfrshewlyur@nget ptsgeedpn Suitable
di ang}r?oi@ryfg?%opr%gEgiﬂ@%{?%é&ﬂhﬁd@ﬁé‘jn%tﬁwe rgﬁ@lf't‘%n%ters and/or
copolyimass Wit viey angphamdrsyrepa@dahraligh esabistdrt pedyrherizdtiosen,
sutal B3 B e SRk S s
anhy(fi@gs, %ﬁw@ﬂtcﬁto@até]c@lhdﬁ'ahd rAbKERSMclidri a@ﬂ@'ﬂ%%l&h’d§ Other
alkox benz car boxy, protected carboxy,
Su'taelarrséuaymim ytm%t@rcme@realobany@émgsp resiper fox grample,

_ Y, Y. Y, ect ed
aon P A v T A b G o
[oo2ayl kyI Smhbamalttags obate&ybseranut’@uld‘ncmyd) #itlude, a colorant. As used
sul onyl am noal k het er ocycl yl sul f onyl am no

here'ﬂe%@rtﬁfﬂ}c et f@ﬁ?%%ﬁt‘héﬁpif@ﬂce Kt dneasie egior apgipr othgr

opaci‘?} Qﬁ(ﬂ/og bﬁté?%ls%féﬁéﬁédtq théBEm snﬂeﬁ € TiEt dggnt(chp be added to
d/ or nethyl ene group in these substitue

the C@@tytg in Etrtyrswtaélesﬂwhst sualt asldisctdie pastiaied, ailsp@rmrms aslutions

d not d above f the term"su stltuted '
anc/ iR Ep A TG GBI hona MBS ool S caraats ean be SSed in
the cuat(d@éfqh@tmyént%@moﬁuch as 2-chl orophenyl,

2- bronmpophenyl , 4-chl orophenyl, 2, 6- dlchlorophenyl
[002Y 5. di Exp RelagANts Bciids paMmentpisyasland tints, such as those

used 5 L SEAPRSTY, o PABBF M o R rrs Assocition

DCI\./BQ)féhsmeld)pbepﬁblamlededt|¢entpo|$&|r,c]>n§ flﬁﬁﬂoa&@ﬁ may mcIu?e for example,

a flneg“& Egi[erg%;% ;s er(tjy rg/%gphulgl Sucu@g%ﬁ&e}yqarblcggfgie??he conditions of
r r i

use. Wéﬁl@%ﬁ?@anb@& AnidoF Lﬁ@gég@%gplt%’nm t r@%‘ﬁ I?fleb It Biond

ni t rophenyl gro p suc
aggb@yaa&@henyl group, for exanple 4- cyanophenyl a nono-

[002% 4d' ( ﬂezﬂlgﬁﬁn?s 593/%3 %H%e’cr%ﬁ]po% tions mch e, % n¥e|z not
hmnteé‘téléﬁ?b@i&@ﬂld)@&ﬁt@ydrudé @rﬁ’é’ﬂtﬁﬁ?@%onoazo disazo, naphthol AS,
3- (n propyl ) phenyl and he li a nono or

salt tme(@a@}ﬂw@az@pagwoq@nsgwgm complex, isoindolinone,

sonchf S EE BANeeTa RL Rt e G R one

dlketcﬂayertdiwwnbdﬂlenwmnétgo(alﬁﬁrﬁqm&me) mhemMthrone, anthrapyrimidine,
3- et hoxy- 4- nethoxyphenyl and the

but ox R rphen
f'avafrthtpé‘e Byrah ¥ Qﬂ?tgmtbé'ﬂtbfﬁﬂ% IREMEL triatyigamenium,
qumog gﬁrcﬁ@é EE?;‘theneﬁ Bpﬁ&%%ﬁ%n&?é@?@ﬁﬁﬁt??é@ Qt84Bm dioxide,

di (hydr oxynet hyl ) phenyl or (protected

hydr oxynet hyl ) phenyl such as 3-(protected ‘
hydr oxynet hyl ) phenyl or 3, 4- di (hydroxynet hyl) phenyl ;
a nmono- or di (am nonet hyl ) .ghenyl or (protected

am nonet hyl ) phenyl such as 2-(am nonet hyl ) phenyl or
2,4-(protected am nonet hyl ) phenyl ; or a nono- or

di (N- (et hyl sul f onyl am no) ) phenyl such as
3-(Nnethy|su|fony|antno)) phenyl . Al so, the term
"substituted phenyl" represents disubstituted phenyl
groups mhere the substltuents are different, for

o,



met hoxy- 4- benzyl oxyphenyl , 3-nmet hoxy-4-(
| - chl or onet hyl ) benzyl oxy- phenyl, 3-nmethoxy-
wd2qobATiskdr onet hyl ) benzyl oxy -6- net hyl sul f onpdT/US2005/046172
am nophenyl groups. Fused aryl rings may al so be
substituted with any, for exanple 1, 2 or 3, of the
substituents specified herein in the sane nmanner as
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in &4, CU
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referepéar t Acedrdingbymriste teninvention has |beea|deacmiumi incterms of “an”

aqueqlf EielirBiany™an folskdil OfF of Gite 20iaaus pbidtbaes andior
coloratiietgh Be %Eean‘&rﬁﬁarw angSnuiehe M Eohfifatidn &dtﬁef‘é’émﬁé‘ﬁénts

of ring A and is shown for positional purposes.
descriggdthesein siandibesichaerordingrg the peesantingertiarf. Alse, gs uaps

v i W ERRY T ipkenl R R ki, b o

: homopmpgmees BAd @opolomerefthé peefid ‘PeBB réfers tdawth& Bbre R7 and
‘Rs are both H In another enbodinment, ring Ais the

Eg. In another enbodinent, ring Ais Hg and R7 is H Q
is H alkyl, a carbocycle, & heterocycle; wherein one
or nore CH2 or CH groups o} an al kyl is optionally
replaced with -0, -S-, -S(O-, S(O2, -NRS8)-,
-C(O-, -C(O-NR8-, -NR8-C(O) -, -SO2-NR8-, -NR8-S2-,
-NR8-C(O)-NR8-, -NR8-C(NH) - NR8-, -NR8-C(NH)-, -C(O-0O
-OC( O-; and wherein any of the foregoing alkyl,
carbocycle and heterocycle |s optlonally substltuted



al kyl , al koxy, acyl, hal ogen, nercapto, oxo, carboxyl,
acyl, hal o-substituted al kyl, am no, cyano, nitro,
wamoabne4and guani dino. In a particul ar enbodirEMUS2QI/BI6172
a carbocycle or heterocycle optionally substituted
wi th hal ogen, am no, oxo, alkyl, a carbocycle or a
het erocycl e; wherein one or nore CH2 or CH groups of
an alkyl is optionally replaced with - 0-, -S,
-S(O-, S(O2, -N(R8)-, -C(Q-, -C(O-NR 8-,
-NR8-C(O) -, -S®2-NR8-, E , - NR8-C(O) - NR8-, :
NR8- -
10037 e, OIS DD B P e el bt o e
presemnm\cﬂmabhyandmsmm mitemﬁed tbhxdﬂ&tti&@ﬁclo@ﬁﬁem},cmmrd?)tb{é :
rcapt o, carboxyl, al koxy, al koxyal koxy,
‘nveqﬂﬁaroxyalkoxy al kyl thi o, acyl oxy, acyl oxyal koxy,
al kyl sul fonyl , al kyl sul fonyl al kyl, al kyl sul finyl, and
aIkyIsquinyIaIkyI In a particul ar enbodi nment, Q is a
carbocycl e or heterocydXANEelLécted from the group

onsi s |n 0 ereinnis 1-4 for’
1003gJ 75 P Satihid CoBlifes 117 ¥ pFparest DL yirips éha CoippaesS shown
in TaBle NR8 or CR?R? Wis O NRg or CR7R7; and R7 and R8
are as defined herein. In a particular enbodinment Qis
any one of Dila - m wherein RB is Hand R7 is selected
fromthe group consistiﬁﬁ gg q F, d, M, nethoxy,
hydr oxyet hoxy, net hoxyet cetoxyethoxy,
nethylsulfdﬁymun1Bbmb@uls£mQQIMHdee, paenyl| sHithle | Sample
nmor nhol in-l4-Ma) | n24giot|hed (gpant i ar_gmbodi regal O 7$q)
Polyrgthanen a |p&7 ¥ clil ar- enbodi memt ©is| Hd Whi ch-1s| -
D'SQ¢fF\'Q‘F1f||tcd at_the 4- n sition{with R7. In_another
g°'§‘é{F #ul ar| erbod| 347 Q |6§4E’)| d Whith i2QubsBFBut pd5%t5
'Sr‘b@.r;'o% 5O L'XE th R7Z ! X1 and - X2 arle each
_gfdsg]d'énédendert I1y (b br 1693 1 1§ 8Zal itHl ar ¥rBodi At , | X525
PoldliBthAie aT ¢ OHU ot r pat-tet-ar—efpedi-rept—X
Disp&tslon@ ar e both S. I'n ot | partlcular enbodi mept ,

DefSameérds S Wi [525X2 iﬁ§.7(9). I _anotherparticutar—— —
hodimentt— Xi— ik Owhille X2 is S_Yis a hand '

Wh;f"(:lﬁ?‘R?)n Oc6r § wierdinhis 8 P'add R7 is H -
Bmaahdgen al kyl, aryi-, aralkyl am no, eoyl am no, =

rinsl ANvg by

Grédh FRFam g, —aratkKytaf-fo;—atkoxy—afy ~BF —— —
aral kyl ox Ln_al partiqular eTbodlnent¢®§ ils (CHRY7) n,

Reyigy S: wherein p is 1|or -2 ahd R7 ils H: hal @38k, | 2500
gkl —aryl — aral kyl dmino_arylanilna, al kyl ani np
Bmgﬁg.kylan1nof'alkoxy, aryloxyjor "aral kytoxy. Im a -
Sdﬂmﬁtlcular grsodi ment, |Y I-s CH2. --I'n Ja partlcuLar =
dirmentrgdss 1 H—apasteu Fr reRt—Y—+s—a
DHN%%P ln 4 Jgptlculér ngg ?nenp%g i %Iig s CHR?Y
Eqm@ﬁbﬁi%m 1&18r I1WIQ3xy]-01ﬂ@r xahgl eﬂér@zylb@cyo | 1.0a 0

_e_gbg_dL_m; is 1 and Y ils CHR7!wherei R7
al cular enmbodinment nis 1 and Y is CHRY
Aqér%ém Lr?ﬁ%fﬁ f ?l?gfls'%{?ﬁon@;mfc@\s exan‘pl e b:enzyl amhno

3c5he§5l9 RebeoDalt ik, ERBHLTRAL, I n another
‘Aebbied @fQZQ‘E@%IJ@H t, frdm J‘:é{ne $n r R and R2
targeblies 9fRr0483 Bredh memﬁxrpﬂd Rustled, 14 par ticul ar
Se:rmSmrceezaz 3817 fd liht, frdin APE@dliéthdd] RE. enbodi ment, Ri
amdsmw; OZPRtH3646 IBiop tlack i, MBRIFEG IhdUsGies it @ parti cul ar
" SIYBAN IR, froRi DaanGheRcat, GgmtAPerIndwriss, anc7- nember ring.
I n another particular enmbodinment, R and R2 together
forman 8-nenber ring.. In another particul ar

enbodi nent, R and R2 together forma 7-nenber ring
while Y is S In another pgyticular enbodinment, R is
Hwhile Y is CH2. In another particular enbodi nent, Ri
is H while Yis S In another particular enbodi nent,
Ri is H while Yis O R2is alkyl, a carbocycle,
carbocycl yl al kyl, a heterocycle or heterocyclyl al kyl
each optionally substituted with hal ogen, hydroxyl,
0Xo0, thlone ner capt o, car boxyl, aIkyI haloalkyl,
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group consisting of t-butyl, isopropyl, cyclohexyl,
tetrahydr opyran-4-yl, Nnethyl sul fonyl pi peridin- 4-yl,
wa mbé/ethy4dr ot hi opyr an-4-yl, tetrahydrothi opyr arrCi/yd2043/036172
which the Sis in oxidized form SO or SQ2),
cycl ohexan- 4- one, 4-hydroxycycl ohexane, 4-hydroxy-
4- et hyl cycl ohexane, |-nethyl-tetrahydropyran-4-yl,
Poly@fﬁtb@l%@%ﬂ%@ $1, but-2-yl, phenyl and

roo3gh Y S B ezl d'sg%rsagtﬁ W%%g%‘}f?by?{tﬁr&%&#‘gvﬂ%%ﬁQﬁﬁel
equup@EdtvatH ethyatr tieymaBodpl¥| coldendePand njgeh ﬁl@b@ﬁih MBRb:3 g
pheny In a particul ar enbodi nent,

polyteagaﬂ'témwﬁ ether glvenlseld endrsdhengiesioration TERATHANE 2000, and
50.7 A HABRYERIENERR 53 oy HaPLTSE 28 ol Bl

diisocyendtesivde adted nyer 10 amatel ésligvasd b 85612 @meael Be keldte
% Iln a artlcular enmbodi nent R2 i s oriented

and 1S LH Shaitp B The Feaction %ﬁﬁ?i"?ﬁimﬁﬂ te &Gl ddeereaction

tempa¥atiiB wis GBS toSRPCsh t'F\etd?)‘?tt %gﬁﬁ?& 'uﬂﬂl th&séc@ah‘ate

or alkyl optionally su stltute
equivaleat weidht was RS0anther439. égyﬁlhmthﬁlolpmmoﬁlcﬁamd was added to the

reactlff B8R ¥k Epalelv e red FBldRa syivendle fauielént weight was
2094 enbodi nent R3 is H or nethyl, ethyl, propyl or

|sopro$xl In a particularly particular enbodi nent R3
[0040] s H of heErsiytant preduchined Reoligacontent af 83 Aivorightearcadt

B :
meabBpF il nd DR, e BT A0 Ryl poiom
avaagaradpamarwe@@toémmyﬁiWEﬁHFRB i s hydroxyethyl. In
00412 otheg &gﬁsdi nt R3 is oriented such that the am no
[00413ci g, & V8 PERRONHGE 2t HRiC Wap addesenes 88 misutes to a
solutlél’ﬂ@f L9 g0 - R R whtr %@@fgﬁ%cﬁytdaém Hﬁ’ﬁgté%dgp%ﬁ%S??dgn

4 together with the atons
d Imetbyl$tbarlféta@itloe plitring dtr2 13Cpaami atcaCampre iba diliretticaRgalwnckeaction

flask HRARE M ba RS SIEERshen Badesr ey frBreinie ane
conddrset], Th¢ dRpeadich F@npér@ﬂ%@{erfﬂ% %uam%nféN géh@:yg}.g reécf'ﬂnon

an enbodi nent, R’ H. I n anot her enb nent
contenis' WQrsgétwérurﬁ'bnmewdenee Shidooygaite, waambma@ bg FTIR.

I mhodi t
(00428 OPTAE skl A S 5 SKBRGLIE L
thermbglaﬂjmaydqlndelmsaroancﬁh ka(tené@arbfw?sterlsucﬁawbegmb@te;aabled C and

cl oa car bocycl oa oxycar bon
methyﬁs{"éffg%tm?@” t@?W@ﬁdPE‘é’l"é?lb}’ %@FEF%%?@la@QPkyI oxy or
[00431et er an@ﬁ'dﬁﬂe‘?@%ﬁ @\%Q%P?/Alrds‘@%‘?ﬁ&tt%f 985 Waigky L)ercent
car bocycl oal kyl", carbocyc

(measgisedrefconmah@y aixM@aCbmwquoHﬁelde\nmqmiymf 144 centipoise using a

#2 soREE R e ey Rkr Ry T e P %lnga%%%‘tt?t’mfém”

meq baistly, Agi0ees ,26hwégaMél,m@fﬂfycétwypketeﬁé Qeﬁ . ofﬂb hSS'wen
al koxy, amno, imno and nitro; : toge

percentAnd & Weight yerageamolasulat ve&t@iaid)f@éﬁ»ﬁfim Dawa R4' are
i ndependently H, hydroxyl, am no, alkyl, aryl,
aral kyl , cycl oal kyl cycloalkylalkyl, heteroaryl, or
het eroaryl al kyl wherein each al kyl, aryl, aral kyl,
cycl oal kyl, cycl oal kyl al kyl , heteroaryl and
het eroaryl al kyl is optionally substituted with
hal ogen, hydroxyl, nercapto, carboxyl, alkyl, alkoxy,
am no and nitro; or R4 and R4' together forma
heterocycle. In a particuli®- enbodi mrent R4 and R4’
together forma heterocycle, for exanple an azeti dine
ring, or a pyrrolidine ring. In a particular
enbodi nrent R4 and R4'" are both H In another
particul ar enmbodinment R4 is methyl and R4' is H In a
particul ar enbodi mrent one of R4 and R4' is hydroxyl
(C}D WM|Ie the other |s H In another enbodlnent one

r—



particul ar enbodinment R6 is nmethyl and R6' is H In

anot her enbodi nent R6 and R6 are both H Conpounds of
WOtZdoes/07né48nt i on contai n one or nore asynmetri ¢ PCArUsA5/046172

atons. Accordingly, the conmpounds nay exist as

di astereorrers enantionmers or mxtures thereof. The

the onpounds may enpl oy racenates,
POIygl}{%g‘?g'?Z[Z &g 2gnantl omers as starting materi al's or

[0044 i nt enmpdemae@ di$PRSIOArBREE ik CIATRINAH p#@ d"FachB vessel
separated by chromatographic or crystal ation
equinpadhi stigeirithermogoupigaendsnser enmmtmgeasmmwtbemu 3g

polytéﬁgﬁ’\r ﬁﬁ&g%@gg&?@e asﬁ%@w?é‘ﬂue?@%ht QE rga@(?(ﬂgolpwnder

the debignRtion TERATHANEM@000N4 514, @mtélhﬂélpw;ﬂéﬁc acid and heated to
60°C %%fl urations are within the scope of the invention.
| 702 %aﬁqpé’@lf%ne digssuanaistwas AR 1& mirhies fwlewedchy

637.51g\heethp|eetﬁ9 deecgﬂeé“%n@}@f STB%M@EH%Q&Y@H@ qggon gyothermed
to 72?@, TIRe reactRm terpmnaituF@wasealaed de80tC bad th@b@ht@ntd Werstirred -

ounds f th |nvent|on have t
until t‘gngb%?%an]ager px\w} WVEIgHhWAS | 3Q- en p4.0y dlmethy@proplonlc
acid Was aBded Réthe reB@tlorRﬂais ﬂ@c&?teﬁfs%é‘t% Qﬁ%@urﬁ@ﬂwe ispgyanate

herein. In a particular enbodinent Qis a car
equivglerd weighd vesy C’é)%ptl onal |y substituted wi t h one or

h | Kk h ,
[00455(]Dr € cgsﬁbgéﬁ of t‘ﬂ é)’ve%s; o@%’nﬁ Y% 'tergﬁ?% 4§ of aélvgﬁ%tgnen
addealmvepa|16nainh}ess$ﬁmtbtaJ§@dt|@rabbm¢9@ c%noﬁEe@Wa‘t@rnQB gqad:plc

bl tltuted? &eroc cl e wherein one or nore
aC'd@ g&idsranda{ Q12 dimeihy| ethgpel amine s}urmr@ataaé@nmam@ ah25°C

and 5‘1§ rgm lﬁ(ﬂylmdﬁ@gﬁﬂgn I}'égﬁgg f?@e@unp%ﬁ%@ g?hﬁﬁ%dou ble
pntched\ﬂade)g NH)reNFmé}mocoNB& ﬂ(d\lbbndens@( Orh@displersiéh ﬁ(rﬁ%eratu re

rticul is aryl or heteroaryl

' t
after lgbst adifion Y284 ke ﬁjﬁe I&ggﬁr??mc@ﬁéntﬂw‘iﬁ‘@rsé'”f@ﬂdﬂﬁ&yp evidence of
|socy@r|\é<tbé|wasad>ﬂﬁé@ﬁ\yed 9({‘)t|TIR h‘?hggcﬁé‘pergﬁrn faniféfed ‘fgrat}%}(y

ani no, cyano, i no, guani di N6 an opti on
eqUngaéwihtaJﬁfé'defc ﬁrﬁﬁﬁwou@eocommpt aodal regeisabsThé dispdrsion

e A 1T T 48 e
distillatisnO) - S( 02, -N(R8)-, -C(O-, -C(O-NR 8-, -NR
O SO 2-NR 8-, - 88@- -NR 8-C(O-NR 8-,
[0046? Ng( 8) Tr@g ml qumgethang;dvg&e@mpbhad a gpl@s.qco:(nte)}_nt of 37.48 weight
I
prsap O by 6 ORI PERBLIRDh R BTEN) S
using ot & spipdiecatyao, rpat, layi acmlcbnbey\t ofa(D @O@yﬂéd@&m,’g adse content of

nerca hal o- substi t ut ed
0.247 g BaRey R 50 ST Y Ko povre o Bvighmpreent and
a weigttrdvie @ho@@b@lwwt&7@7 f heter oaryl
go}gtl onal | y substi d wt hat% (foén al kyl', al koxy,
al koxyal koxy, cyano. In an enbodinment Qis Ilia to Els

' d n are as defined herein. In a
Poly R oty

ment Qis IHg. In a particular

[0047pn‘oodi Wcﬁmﬁeﬂhdr@ mwersidﬁ @w@@rﬁb@dﬂe@rbf@%%mngqhbs
c, He
folloqug laglregman@mlxmgehé @aﬁp@umgfvalﬁP&Rﬁ@éhtﬁﬁﬂs have

g N NI

IV R2 is al kyl, a carbocycle, carbocyclylal kyl, a
het erocycl e or heterocyclylalkyl each optionally
substituted with hal ogen,- Wydroxyl, nercapto,

car boxyl, al kyl, al koxy, amno and nitro. In an
enbodi nent when conpounds of the invention have the
general formula IV, R3is Hor nethyl, ethyl, propyl
or isopropyl. In an enbodi mrent when conpounds of the
i nvention have the general fornmula IV, R4 is nethyl
and R4’ |s H. In an enbodlnent mhen conpounds of the

oy o o o



prodrugs where applicable include known
am no-protecting and carboxy-protecting groups which
waoaroes/0abesased, for exanpl e hydrol yzed, to yi elRECTVUS2005/046172
par ent conpound under physi ol ogic conditions. A
particul ar class of prodrugs are conpounds in which a
nitrogen.atomin an amno, amdino, ,
watel GO FiG{ANY AXRIITHE TOTERYAT KTRATAUOR: 16 AT BRI RHOPLEX
VA 281 9ulyiryRiéBEth tatb R thaling s SwBigmt 9XdehPbbiyd tRE latex | »
al k)lg)l cygr gonyl (-CO-R g??goup\,/v bagﬁ gl kgxy%%yb@g%e Aelatex in
wate(,-coprarcially@vaighle xyah Kphmabkdkiaaar Beayts by weight PLASTHALL

BSA SLGTPEE T S5 RRie S SnE RRE comeidll A S8 RaT e P
Hall %gmpfaay;nub@n bPWighkt RMNZZrinah Rabipaneer .| and

are the sane or different and are H | ower al kyl,

aziridinyNpropipraiRy, copyaniallyavsilabiedroraMiginia Chenyicals) 2 parts by
, ' | i _the nj : i f th
weiaR bt T DOH MG ont BBl B s b

RHOPBLEXh@RI 708cthidkener, toesrhe ialgravatanie diomtl Rodne apd eRRked

éleacti t he ?orrpounds of the invention described
[0048hove Igh TlcWrimpERasRY I e iplaNag teamsid Pelyurethane

. : . _ i
dispe D o et B E OBt foten d farthl 41w
impelerthiade. eAdditive amdunte rgscpedfieddntTaibie &, wedsdrelyiadged under

cataffy ARG o 5 e HRDN 1o PER BB RR L PEUHEE A Hesh o
a clegh kéveptide. TRe PESUIiINY EatiREWaPBRW #ESqHMBtERr )

p-ni trophenoxy acyl, dinitrophenoxy acyl,
aPPTCM"DéF%SpEéﬁ@NSS RIES/Ito applicatian. uor ophenoxy acyl . The

eact i I . ther,m,c d are carried t
(00491075 SBufe 1 40 et B R Gy S EeT oBBIEd B e Proam
usingt  DENOUBI SEOSRI-526 H\elaR gravity Hing $sapglLiy aakepsemisti ed

out in the presence of an inorganic base such as
pressYeR/ADRStLAY CEP bARRIOAERS 35 ARAIBAAR ALl Al thisknes of 10-50

i 893 W 9%, S 15 SR
suctiorsfegdggum dtedd psi. TBENEDR /B4, cdated wite Satpples 1kmd 2987e

' t o, PCT blicati W008465 th
ashed Rir F BRI Ao b oA ? SauCHERdoR 1O jindes abAee'F.
EVA fdant Beatedenth S&inplesP5klabe Bladd £REROHASK:Plor 1B ML at

dinclude the foll ow ng: COATED COVPRESSI BLE SUBSTRATES
ambigntemperatyrsean e fond [uiootes atHE0PT e i faanv epatedwith

| ' trates.
 SamiE S SRR CRH BLOEARE RASi & SHIH rlBE rperae
and cueectfdr &l minuted @t180°Fh an aqueous pol yuret hane coating
1005y oy P e RERBSTE VR Ipawivad dheigsiogiia delaratior 1 mital adhesion
accord 4t 388% [ QQR%?H_%@ rﬁbgﬁﬁjed rB?]t:g‘Q?%e o 1-5,

~adding color to polyneric o inic Toam materi a
with sbeingaetaklony o adhesioy landcebeing npEY#Y of adimasiorhaVie coating was

atso LB B B S AR e B PR S oo
relatiVenamidig\et 100T 5! 10Vd 4R dofding W@A@Wﬁ&é’td@gggﬂﬁg-g% The

col orant throughout the foamed nateria
coated fpamenas remerad ffomehe dumiditothambemanmbtesteced post-humidity -

G r i bl fagctuyrers.often desire to use a
- adheSBTBEERAI & ACT RS TR B HuGhainh 2l EESOR avasviopdpyred oh a
appearance of the footwear. Each sole or mdsole is
of ten produced by adding a colorant prior to, or
during, the casting stage-&#-the foam In order to
utilize colored foam sol es or m dsol es, footwear
manuf acturers typically needed to create and stock a
significant inventory of shoe soles and m dsol es of
vari ous col or and size depending on the specifications
of each product. This can create a significant
war ehousing difficulty and/or fabrication expense.
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[ 0005] An enbodi nent of the present invention provides
an article of manufacture conprising a conpressible
woubstraas e and a coating on at | east a porti oRCDUSEID&8/046172

conpressi bl e substrate conprising an aqueous
pol yur et hane resin having a hydroxyl nunber of |ess

t han 10 and col orant. [ 0006] Anot her enbodi nent of
the STRE 5P SSaRt TIVERAIF@AOHP OSSO B onfarast Lty bistering

r bS Lng. t, | east a portion
2o R et vy Dpa® BBt bR o8l R stied on -
scalegsiOy 10 vithanwistergigifrbquérny of Derbeqy] Mediire Depte (9199
M d.th %9 a ? Q/coloraﬁ} [0007] Another enbodi ment of

edig MY EREE). MRREMON rind Rede BNive! oG- 6r saaarefars ta the

ize TP P | 5 : I Sd | nNg.to at |east
S eI 78 17 he o Rhe ™ B P oplsvfthg
microgemRso i is ibbistedogpisilsiertg the naketoys apdlpyogretiasly detiiriglarger
asth{ﬁ‘u?!hﬂgr fea%}é%%@xyl nunber of less than 10 and a

ol oran 8] Yet another enbodi nent of the present

[0051] nvent Tioa coatnyg Was afsd AR Wﬁ?ﬁd‘?ﬂ%*@g@?ea ata

, foam substrate having an exterior surface at
180° angle inp Ibpckwatdscand tawardsoditéatign domapprekintatalycmieanimite.

: enbodi ments of the present
Chang oS n et 1 e Shrhe SERE BN, sisoi it alitey. The
resultslef thei ghidverdedoEbBAL tERs DESERbWA iINabROL0] The present
i nvention provides a conpressible substrate, coated
with a coating conprising an aqueous pol yuret hane
di spersion and a colorant. It has been observed that
the coatings of the present invention can be
substantially flexible, such that when the coated
substrate is conpacted, folded, creased and/or bent,
flaking, peeling and/or cracking of the coating is
mnimzed. [001 1] As used herein, the term
"conpressi bl e substrate” neans a substrate capabl e of
under goi ng a conpressive deformation and returning to
substantially the sane shape once the conpressive
def ormati on has ceased. As used herein, the term
"conpressive defornmati on" nmeans a nechani cal stress
that reduces the volune, at |east tenporarily, of a
substrate in at | east one direction. Conpressible
substrates can be coated with coatings of the present
i nvention on any nunber of exterior surfaces. Coatings
can be applied to substantially all of an entire
exterior surface, or any portion of any nunber of
exterior surfaces. In certain enbodi nents,
substantially all, i.e. 90 percent or greater, such as
95 percent or greater, of an exterior surface is
coated according to the present invention; thus, these
enbodi ments are di stingui shed fromfoam decorated with
| ogos, designs and thelike, in which a relatively
smal | area of the exterior surface is decorated,
typically in a predeterm ned pattern. For exanpl e,
substantially all of an exterior surface that is
exposed in the finished article of manufacture can be
coated according to the present invention. [0012] As
used herein, the term"coating" nmeans a material that
fornms a substantially continuous |ayer or filmon a
substrate. Coatings can be applied to conpressible
substrates to any desired thickness, such as a
t hi ckness suitable to achieve a desired nechanica
property and/or visual effléet. In one non-limting
enbodi nent, the coatings nay seep into a portion of
the surface of the conpressible substrate, for
exanpl e, into the pores of open cell foamat the
exterior surface of the conpressible substrate while
mai ntaining a coating on the exterior surface of the
conpressi bl e substrate. [0013] For sone applications,
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may be desired to apply a priner to the exterior of

the conpressible surface before applying any coati ngs.
waExmpte43pri mers i ncl ude epoxi es, epoxy pol yanr@eys2005/046172

pol yol efi ns, chlorinated pol yol efins, vinyl polyners,

pol yur et hanes, al kyds, acrylics and/or polyesters, and

the like. In other appli ions, a protective. |ayer
such as a seal er can be to the exterior

Co@iMb T aCCEOAFHAR COoatl nhgS. |MRsIRANEE (0ot My de- Alexibility
Sarppiet ect i veypand/ or adhssed |y aeskbiet i | gking SUCh as a

Sampleatar | coadheef 0014] Ceati ngs cas be gppliged as [@ No visual
monocpat or applied as ong layer inja nultiplg | ayetng
coati ng system having two|or nore | gyers in whicdkiegqodss
coat may or mayinot contaijn different conponent ofadhesion

wll be appreciated that the coatings of the pregéegein
i Lon-—ar o hy ayer‘l ohtd the substirates then H’R?B"cance

Samﬁh?ch may> 57! not “have | ot hef* coating§V5ppI|edN°;$§'

t hereto, and are not applied as a | am nate nor §g§"1 los
they applied to|rel ease paper and trlansferred tg hg$mf
substrate. Thus| the presgnt inventifon can pravy Range in

reduction in labor tinme. [0015] In gne enbodi epdpeQiance

Sampleé presemteti nventi or, the¢ coati ng ¢onposi ti 0N 1 Ko visual
substantially splvent-free. The term "substant|i alcbting
sol vept-free" ag used here¢in nmeans tihat the coarackigg, loss
conposi tion confains | ess|than about 15 or 20 jwefaghesion
per cent organic sol vents, |preferably | ess thar 9’ fGE@

S 3 wH-h merght per-centhei-ng—based

am -
otal %ai Bt | t he coatihg conposition to bela éﬁﬂ .
to the substrate. For exahple, the ¢oating cowp@%Jﬁ gi

may cpntain fromzero to 2 or 3 merqht percent QrQanké,
solvents. [0016] The term "aqueous" jas used herg@pmame

Sampre&ns| dodtd Agoecpnposstiong i n which|the carrier fdwid
of the cMup®sit|on is predon nantly|water on admehghkms
percent basis, |.e., norejthan 50 wei ght per cenbfadhesion

the cprrier conprises water. The refai nder of |térehange in
carri compri-sesless than 50 weight percent |ofRpagreece

- Samglgyy ey N°m§&§m?a ly I®ss than 25 wei ght percent Nbvsum
preferaﬂv ess| than 15 wei ght percent. Based '°$

total | wei ght of| the coati hg conposition (incluqf@
carriper and soljds), the ter may onprise fro §

20 to about 80 weight percent, typicaity rTonraDOUL du
to about 70 wei ght- percent, of the total conposition.
[0017] The coatings use& A@ﬁﬂ |ng to the present

nvent npr. ure er sl on.
10052010 AR BERTAIERE: e SR thSLcBE EYALORR R instinty
coated @ithahé bbatirvgst ¢t eawsr@gsr Q0 BRPS 4 bDEﬁamp%m tk?pé'r%@ﬂ of the flip
accordance wth the pr esent i nvent i on, absent

flop wap Rpaedpyith the Wemtme@nﬂ ahe eerpainger isfitsnnoatass i Hae flip-
f ]

fops (0 SRR LML 230 RO YL AELPAL i Bl

[0053]ool yetTrmerﬂlpdlopelcxba&tdamth Saplys ar dandiewer @Qie)‘riﬂ@rﬂ@ll

ur et han urea, a polyam ne, oIefln
tested by P et o o kP ot e eels” Pridried of Babaurscs day.
[
" ea‘:“%%. R Rortish B B AP Mty B6a1680An £5HRBIE By Fas
notablufdmedtﬁamtd:\’elmebtetmmloal Seissrdlruai@hedeﬁmcb the portion of the
“a o Propjoni 6 Aci but anoi c aci d. Some exanpl e resins
ip-oB BBy e o Pl S0 G5 et e hordops i are fft impated.
conpositions are described in U 'S. Patent No.
5,939,491 , which is incorlforated by reference herein.
[0018] In one non-liniting enmbodi nent, the
pol yur et hane has a nol ecul ar wei ght average of at
| east 10,000, such as at |east 25,000, such as 100, 000
or higher. The polyurethane resin in certain
enbodi nents has a hydroxyl nunber of |ess than about
10, such as Iess t han about 5, such as Iess t han about

-— fF£ " r I 1 T I Y



between 20 and 80 wei ght percent. [0019] In one

non-limting enbodi nent, di and/or thfunctional
w@znygh7iess pol yesters, pol yethers, pol ycar bonae@B1S2005/046172

pol yam des, epoxies and/or vinyls can be added as a

partial replacenment for a portion of the pol yurethane

di spersion. Suitable di and/or trifunctional acrylic

resins can include unsaturated acrylic nononmers and/ or

The pegisaryidha fligrfiapsaoned wﬁh&%ﬁdeﬁﬂm%d!d Metahgw any loss of
adhes‘?dﬂ‘%ﬁ%gﬂargcg% | on%ﬁ a8 ts%?bﬁg We\é?ﬁﬁeﬁoﬁg\% N3 s&fls of
pr O nct 10

mncro@dﬁt}l@rhzﬂl@ﬁg a pileydfuass Ih@h82 réh d@b@bse@ndsdmé@frmﬂmébmon
ids and al cohols. G her suitable resins include
of therﬁ%ﬂ%&C%%W&M@@p@ﬂ gisynejfshomeany loggiohadhegien, maintained

/ r acrylic/ pol yester
Coatmﬁ‘ﬁ@d? and Id(%gé%% ?%B%B? C%Eg(ag{c‘)(at i ngs of the
present |nvent| on al so include a colorant. As. used
herein, the term"colo t" ns any substance that
i nparts col or and/or OEEQMSQQE ty and/ or other visual
[0054Ff f ectsddliohBRr eBRRASLIAIBvalitie GRLALARGICHDR Braftfgoes

o the coating in any suitable form such as discrete
were maskedpHithdiappe ridiedn¥A femnunudenesamrkmiea‘dedmﬁ) isapropyl

I f |
scond ) Be SRLBRERY SRl RS by BB 54 pRRoBure of
Exambréoeﬂx}smgxla@wwpalss g0k sahdeliredent A4QPRRIrsLO dhRBedda dry film
such as those used in the paint industry and/or

thlcknﬁﬁ%%a 2 milg.néhexsfoes were I%ﬁ%ﬁ"a@ﬂ@ﬂ'élt%St%@%é’Y&étrhn@ﬁhem fora
I C

perod G Lcf R suBiSP o2t LSS oSBPREIMANS, TRy ggetons o

the shselsmdatpmvémoa\tdfd withitise coatmingﬂ Baple 4eketabisealindeansttaan

|t|ons of e. A colorant can, be organi c or
the ur fEted KBETay T coting peianas 2ahesionGua e neinieaty.
[0055] 0022]Affé§'6tﬁi8eern6h9ﬁf‘d?tv§ea‘%n9/1@5h6’é %%fﬁlaé‘éaffﬁﬂﬁé St
I ncl ude, but are not limt 0, carbazol e di oxazl ne
reSlde@tlab\eamg@rmachlraz@nd maabad wathdasm deterghtholheABasised shoe

iso G LA B PP PASH G PRISHIGY LORolEie coseo

sect.onbbhaieowmmﬁ\oawer@ouéudwwdearﬁ)@rrmbﬁrﬁi@e cOSeHRB8ons of the
di ket opyrrol o pyrrole, thioindigo, anthraquinone,

unwasheg rone, ant hrapyri m di ne, flavanthrone,
pyr ant hrone, ant hant hrone, di oxazi ne, :
triaryl carboni um qui nopht hal one pigments, diketo
pyrrolo pyrrole red ( ERABOPILEd' ), titanium

[0056g: gﬁ;ﬂfVé éabrggqog& Hwepo%lt ur(gzst heIge7owas Egﬁt ttoear sr,rg\oe-
manuﬁa@f@fn@hé@nggabﬁé/re if \QQ@ mco%%oem&y§%rét%)p§%eb% ts €

not limte hose which are sol vent ‘and/ or aqueous
exammias@@ coating &% S@m&e 3 wasapplind diragdly to thenEVAI fdam substrate,

B L SR A S F

wﬁhst@di@tﬁ@ﬂgdrsmftt@sh@e faVrigeeon probieSBNitRUt ERoWR nghﬁéi%ﬂ loss
or water mscible carriers such as AQUA- CHEM 89 ‘

of adhesiene lass Af (cpatingintedity, ¢raekNOOsRESENg.| nc., CHARI SMA
COLORANTS and MAXI TONER | NDUSTRI AL OOLORANTS
comercially avail able from Accurate D spersions
di vi sion of Eastnman Chem cal, Inc. [0025] As noted
above the colorant can be in the formof a dispersion
including, but not Iimted to, a nanoparticle
di spersion. Nanoparticle dispersions can include one
or nore highly dispersed nanoparticle colorants or
colorant particles that prbduce a desired visible
col or and/or opacity and/or visual effect.
Nanoparticl e di spersions can include colorants such as
pi gnments or dyes having a particle size of less than
about 150 nm such as less than 70 nm or |ess than
30nn1 hbnopartlcles can be produced by n1II|ng stock

.



2003/ 0125417, which is incorporated herein by

reference. Nanoparticle dispersions can al so be
wQoooelemmess by crystallization, precipitation, eaI/| 8206646172

condensation, and chem cal attrition (i.e., partia

di ssolution). In order to mnimze re-aggl onerati on of

nanoparticles within the coating, a dispersion of

resin coated nanoparti clegaMepeb®e used. As used

rein,_a "dispersion of resin-coated nanoparticles"”

[0057 if ers TP Bravitshnuocepteh 5YA midsaiecof two DABpestmes were
coatdy SHIHARD. d.ﬁé’ﬁéﬂ?@ir%ué”ﬂo% %‘P%‘h éoc %&XW haten%ﬁe %hsnls c| e first

nanoparticle and a resin coa
formEmMplveasdprooecsd bpadding wsgrofﬁﬁﬁﬁlﬂdnﬂ@rﬂcﬁ%ﬁ[é bﬁ(ﬁ@rsskﬁﬂ%gltatlon
Ser

hods f §| themare identified in U S.
toa Rfﬁ_w'?%? 0b A3 42" PRy ehanesisRaragn Aaed 24 g (Z‘GIMbodAmme
(0058 | NCOMROL e BRMEIoRYdsThBHTHES by 8fing. 5310, o1 blyg nano-
pigmenogispatsiedtpalpuretheme awyicmiatettdie peémixiyre of 37.0 g of
polyg Bl R SherS e e 3ha S ERmoR™Ae 1 T8 plgumano-pigment
dispérge¥@ Bchllb coltthmdRaP bEikRES bﬁ'}ﬂéﬁpg ;?'?goec‘r’nbl' Q)'P\Sb)I Q%ng charge

produce one or nore appearance e Such
A. ag identifiadiinclable damitb st nwtes bitedain a stahless steel beaker The pre-

oA SR o ARSI pE IR I A a oo 1

mlnuwd amd trhasfgered&ddn fbuon@ék RRAEIHIttoRd fiest e@xﬂﬂP&?Wﬁth QRS
tovide other perceptible properties, such

over ?%E’c?‘tfgﬁfoi:oﬁ @fee'e¢tfprac tRSAPe Rk e NTgb raNskR rmmen

I i r shift,
almoSpRere IR, SAGBRTI 00828, RESUHER SuRE) e o1
MIC%ELU@ZER amdawas aideditbfties Bask. aligé esmpévsdirel of tis! or

t co itio entified in U S. Patent
”"C%ﬁﬁﬁg@gw S0ubieRda HEF. (e Pvarbaatemuas inieBep by adding
Charbe®ias intifieldan anefe 3ABHLWEQBY 5 Wmﬁut%fa{o%g; on.of Charge D,

ositions can include tran parent coa
also Qﬁgg) ifigd igyFathe 8i cThe lemperatare df tiel rieaatiore cmtmkeal torsi6r@, The

i B OBl 50 Al BT 8 S0k

viscosipguwbt 87faqpsm a refractive index differential wthin
the material and not because of the refractive index
differential between the surface of the material and
the air. [0027] In certain non-limting enbodi nents, a
phot osensiti ve conposition and/ or photochrom c
conmposition, which reversibly alters its color when
exposed to one or nore |ight sources, can be used in
-the coating of the present invention. Photochromc
and/ or phot osensitive conpositions can be activated by
exposure to radiation of a specified wavel ength. Wen
the conposition becomes excited, the nolecul ar
structure is changed and the altered structure
exhibits a new color that is different fromthe
original color of the conmposition. Wen the exposure
to radiation is renoved, the photochrom c and/or
phot osensiti ve conposition can return to a state of
rest, in which the original color of the conposition
returns. In one nonlimting enbodi nent, the
phot ochrom ¢ and/ or photosensitive conposition can be
colorless in a non-excited state and exhibit a col or
in an excited state. Full col orchange can appear
within mlliseconds to sevegal mnutes, such as from
20 seconds to 60 seconds. anpl e phot ochrom ¢ and/ or
phot osensi ti ve conpositions include photochrom c dyes.
[0028] In a non-limting enbodi nent, the
phot osensi tive conposition and/ or photochromc
conposition can be associated with and/or at | east
partlally bound to, such as by covalent bondlng, a

. N T o




of the coating. Exanple photosensitive conpositions
and/ or phot ochrom c conpositions and nethods for
worals/myetdhem are identified in U S, Applicati arc1iBeszed/046172
No. 10/892,919 filed July 16, 2004 and i ncor porated
herein by reference. [0029] In general, the col orant
can be present in the coating conposition in any
anmount sufficient to inpart the desired visual and/or
color effect. The col or afpgpgy; conprise from1l to 65
wei ght percent of the. present _conpositions, such as
f r om 38Blue Napovkgroént DhsnecsaatPalyurathame 8&yleCeptingper cent ,
with weight percent based on the total weight of the
conposi t i 6harge[00030] The present coati ng conpositions
may al so optionally include gther i ngredi ents such as
PigmenoBspéisitkéinsludieytrendietr s, ul tra-vi ol et (139)0 @bsor bers,
Polylrietiahe/siteaPret poginsar” pl asti ci zérs, surfactaeiesg | eveling
Methgpeethacryrehesi on pronoters, fheol ogy nodizbioa s
Mon&butd etred ofpfopglehd giEolStabi [T zers (HALS), ggidy Wwet T 1 ng
agents in a total amount of ¢p to 80 wei ght percent
based on TRerge@ al sol i d wei ght percent of tThe coating
conposition to be applied to|the substrate. Suitable
Watdi! 0SS-TT NKers Tnclude carbodf | m des,” azi b_r@)egs,
Mel am nes, Di soxazolldine, aci d-catal yze
Tormar dehgfgge cand/ or T socyanates. vater-based
carbodi i nides may be preferred in sone applications

SodiRGREEsUIEY J0 Mot contTibule a signi Tyl amount—of
Ferr&fs%ﬂh&nﬁﬂ's\’:ﬁé\és tothe Toat Iy CUIIpUbI T HL‘ q V\.’IBII d

[ OSS- NMKer IS UbUU | |. | D CTITI d.l | | | 1T JAalT
Watér ! Y PP 9%y | o
dllUUlll U| Up l U d.UUUl C)U VVUI dlll lJCI LaCIIl y UctS.,u UlT UT1TT

4. e lat. 4+ b 2117
Lot ar ‘:ﬂJI Ha eDJITI UI e oua l:u buallllg LUUOJ.J

Addi ti onar—opttonal coating additives include odor

0°/ﬁbbf§1’hyd5‘é’d8fé’>ﬁdte rofs—whi-ch—fpart—a—dest+retd-—odor—to
Watelrhc coatt g —andt Oi’ i mt Ui"ndFSi red OdOI’S1 —em
gdeveloptng—over—tre—bxanplhe cdor eff ct cohpostHtioens
gm‘éﬁaz 5{5}9% fs &re;?a% (é%xﬁlgg Qfg /§’ (5’5l Hng%r 45.0,g of
pmnalélﬂl 129 9@@@& 6’6g% béEB§ &lns,

commégiaf/eRsRbRAbE.Po t&s &1430MNnd. ITRE Histde & 9 &Tﬁ% OOOI' fop Rburs. The
progre€$ 6@t miBIBGNASIbAitaRd GRAMeEQARY ths SisBR Gbédrd@Bsdipitk apd SEdRMg the
decrease ingsdrbdrite asaedeleodth oa00Ineattiveing thg 0035 of Belt@iring, 200 g of
additiopgjiwageh ves edsiatl engeedenpaifestithe inaedsngd @isonsity @themuxtere. The mixture
was fillegsgtrplegbriamicren &eltbRato empredieslasrdesds: fTae erofiewt hassminorolatile
content ﬁfa?t58éhhance st ai n r eS| st ance of the coating. In one

t ur.e- enhan

ACFleC was oq] ced bg iXi g n sol ar% S? ir-stirrer,
therm o i ? 9 Atro i gi h nﬁsg xt é/)ql Eg’téﬁ’j E ﬂ%hén:?wgalttywas
azeotro |xtu thde;ﬁn 55 hittbden B ll< 2 2'-dipyridyl
and 6. ﬁb'bﬁ‘dfo@ rt(@(bbtvb@ m@FeCH?J@EJt)S tfelHRiktu@Swhie §1‘a th %&b laflet.
30.4 glpeattbiednet@ehyi bi@orfde 8las Whe Bdde® mhgﬁtxtu-r@ﬁhne mamtalnmg the nitrogen
blanket. 68 2rodreeniraaicaerylateaimdi®e . 0ayglyatdigli isdpuop yt ditet werardde taalel edhition
funnel aod sraeged ol itrggeoderp 6 siitutesprigie Addiwns iThe t69.2f d nkmathgrrylate
and 2 eﬁft/%dyh'ﬁw‘zﬂv' &iReC wasl thier Pgded to 1R zagplian flgsk dnd dhefrbisttteaveis hgated
carnRAY . Wit TPl racRCEAROTTL CRO 4 SATREISSUARTIZSPS aidgene wor

charge tlgp %\9%\‘? p Eﬂe Wfth B‘rﬁ’ '””Iteﬁ’c Th (650)MA

and t25? ne weﬁ% é ) h gg eé g tamnga?O Ch

reactio eac ours an vernight
én% YAes ct. xyuef to;é tﬁ.ﬂﬁerwégg °°§|ue%§§ﬁ§ﬂ° Tieced

under
Qbtafy& acuum

througM\@%ﬁ& of Habheds th:%Frf% thé‘réf&g
yieldin§ @ Resinl dTbs kpdomebodi ment, the texture enhancer can
g i ncorporated within the pol yurethane resin itself. For
? Polyueatbampluesa pepadines s probaded Wi d fouri nepradotindbdittar @83k equipped with an
electrohis ¢emipestigerprobe, meshdnivel giobrycongédsanendcanedisg msed. 269.8 g N-methyl-
Exanpl es i ncl ude pol ytetranet hyl ene et her glycol
conmmerci al l'y avail able ungzé _the nane TERATHANE 2000
fromlnvista, Inc. [0033] anpl e conpressible
substrates include foam substrates, polyneric bl adders
filled with I'iquid, polyneric bladders filled with air
and/ or gas, and/or polyneric bladders filled with
pI asma. As used herein the term"foam substrat e" means

R 1 T 1 T e 1 I e S o o



foam neans that the foam conprises a series of
di screte cl osed pores. Exanple foam substrates include
weuioystigsrne foanms, pol ynet hacrylim de foans, PCT/US2005/046172
pol yvi nyl chl ori de foans, pol yurethane foans,
polypropylene foans, polyethyl ene foans, and
oleflnlc foans. Exanpl e pol yol efinic foans include

pyrroh d yéwéyeﬂtybm@hacrfwﬂ & &tEMA) 438 . 7faobmesh datmddriamic acid (DMPA),
t2h2 g atr Wyl Qayreg Apd £ 3 griutylated hydrermatugne were stirred in
haevmgsa e rug“'&P ?E %fe&rsswﬂddéao Eypely(Btiene axigeh
1,100 h I n Cua }?’e anate gggse &Pd ?@N %%QW%%QI%%%@DC |
methaﬁzt %seﬁkfedw/r@w@éth‘é?adéwnf %SHB al Ery ot

géﬁ e is0 an te an ‘f erature of
the mixEANWENREA 58y & oBRI¥SESHBTFEES Rlurs. g'bu a% ’% d over a
ten min&fe@RtiSy. Othe Sdsaiisy @R SATAIWR tdeAtifRA %9@ﬁar§é‘ @5 @epa 4 263.3
g water] et Toaitnetgsthaioldntie, P35 athahddrsind szqag’bt h&€Were
heater to®0tth eTheoepities sinositiGubstideatifedlay ChBige 80VMAHE A%@ladded to
Chargedhzidi thryreayiipiointdtre @as nesenso roBxaeppeeatc® aTha¥ohardgubCadsiaihite
emulsighavith @n @eig p/@j%ofgéﬂazyli?,rng(flelgw(gpos@naft&m gentipose, apbat 1.8 and a
nonvolaliigreaiepf ot 8&¢¥ng, di ppi ng, screen printing, brushing or
rod coating. In sone enbodi nents, the coating i's :
0059pPp! | bam’
[ };ur agaég]?offt g%@nl%ér]@sr’g Vf)?é E%&e{sﬁad}gg Q% l?? !g?hjpam midsoles,

as desgnibediimExample E,eusmguthmDEiVSBLBlmﬁ genl aho cargPat 140 abr #0
ur f ressi bl e substrate. [0035]

minute¥d B bR il e BB BRI Bc s g1own I Tabié 4,
the resBULGelaNCRIISRY aRIBTRIH £ WRY aﬁ%éﬂé‘&ﬁd”a%@gﬁfemgly rheology

fabricated product conprising a conpressi
optimizaftpsy wag éitigtada non- limting enbodiment, the article

of manufacture can conprise footwear and/or ‘a footwear

conmponent. As used herein, the term"footwear"

i ncl'udes shoes, includi mgagd etic and sport shoes,
FeR-s—and-wonen.s_dress shoes, nen's and wonen's

fataylation hoes | SHAeISHOsHAS [sHOEE! Adwagal 4 ,Pdshtllmitiitnd0 Days
flip flnnc, Hoots__including work hoot ¢, AsiitesioofBlistering

Aluminpig JigEgste or ¢ k) felare shoes, “sligpers amd the Bi/kKe. As
Formulgioty perein_liSAeeYt er m " f dot wear conponent” i ncl udes

Blue Napg/Pigaiept or  &MA feAmof f dot wear 5i ncl uding a 5710

Dispersedifusathpte |sheatt rat e. Exanpl e footvveTr conponent s
Acylici nel ude soles, nmidsoles, lupper materials and Iiners.

M dsol es and sol es can conprise an ethyl ene vinyl
acetate foam [0036] A .ﬂgﬁrei n, unless otherw se
expressly specified, s such as those

o Zi?%*?’”?#é??ﬁ@@[ﬁ%ﬁmﬁﬁ?wﬁ‘ﬁ%ﬁﬁ3?‘998’?&2@4@“6 -

dlspersv% 2t"é'F'1n1%IGQsQ ORBODILEES IV>02alp€peand 4y gmjlmbto‘miromlc

urethafERORIHET aFrab ok hPloRhEHE rkBanRachiie Wanproduces

by addsigtbeliagretimmnts shdwr; & Tabl@rﬁ inaRd ordérededchbbd €8 %%Fr?éck
Accordingly, while the invention has been

q $nts
roun %@&EP 'BébeﬂH'DP@Pmﬁthoan elgglronigiemperaiuleyprobe hmeehamidal
stirr It e agueous pol yuret hanes and/ or
o gg?%?rgrﬁ?ﬁ?aanhgée}ﬁ‘ggéaméi mlarly, any nunber or
conbi nation of other conponents described herein can
be used according to the present invention. Al so, as
‘used herein, the term"polyner" is neant to refer to
prepol yners, oligoners and bot h honmopol yners and
copolynmers; the prefix "poly" refers to two or
nor e. EXAMPLES [ 0037] The foll owi ng exanpl es are
intended to illustrate various aspects of the present
i nvention and are not intgmded to linmt the disclosure
or clains of the invention. EXAMPLE 1 [0038] Sanple
Coatings 1-7 were prepared by m Xing the conponents
shown in Table 1. TABLE 1 1 CARBODI LI TE V02-L2, from
Ni sshinbo Chemcals 2 Air Products MD 20 Def oaner




3 OneSource, 9292-T1467 whit
I ndustries, Inc.
w0 ewsARSB | ndustries, Inc. 5
green tint, from PPG I ndustr
9292-R3817 red tint,
OneSource, 9292-B3546 |l anmp b
| ndustries, Inc.

—reaction-vessel equipped-w-t

4 OneSour ce,

from PPG | ndustri es,

8 DOMWANBLEMG from Dow Chem cal ,

——QEGA—ndust—H—es—LneTPet?Am—%Hme—Di%peLsLan_l—T_LOQBg]
Pol yur et hane dFER@F¥PBIE Yeiase aeatey charging a

e tint, from PPG
9292-1.8843 blue tint,
OneSour ce,
ies, Inc. 6 OneSource,
Inc. 7
lack tint, from PPG

f

h-stirrer thernocouple

9292- (BEBBS2005/046172

rom

condenser rogen inl et
polytetranethylene ether gly

with 1010.3 ¢
col sold under the

T@m&namar ion TFRATHANF 7000

and_50.7_ ¢ 18.33g

BHB@PWP@@@ éYﬁ onic acid an

Dibgtypsinahilawatedi | socvanat e was

heated to 6089 336.7 ¢

added over 9®1d nut es

BétglatesvipydrdxytoB®6e2 g net hyl e

t hyl ketoneOd¥idg 1.51 g

dibutvltin dilaurate. The rdg

action exothernmed to 63

C.

The reacti GmargeBper at ure was
contents were stirred until

rai sed to 80C and the
t he i socyanate equival e

Compggiton®ds 1380. Then 39.4 d di net hyl ol préogi oni ¢_acj d
was added to the reaction fllask. The contents were
stirred un€hdrgé Be i socyanate equi val ent wei ght was
2094. [0040] The resultant product had a solids

Compbsitin ©f 83. 4 wei ght percent (neasured.gday one hour
at 1100C), an acid value of [2 1.20 ng KOH g and a
wel ght aveg e o0l ecul ar wei{ght of 14971 1 n THF.
[0041] 1552.0 g of above prepolynmer at 76 C was added

over 25 m mgtuepet 0 a solutid

n of 2259. 94@ gle-1oni ze

water, 40.6 g adiprd acrd di

hydrazide and 5Z2.2Z2 ¢

' Bl pedtéeptomdd dyas@-di@matexgihedsyniang , dttriketh@T3-and-@at 500
rydokyetaxgsthoxyiditiorisHgatinsanai2 adbanptnpfil 28kyr@qui pped
: , 2Wertn-3felfis(P esocyadetomt)d -Aspyedyeldhaybarded stirrer,
*2{diraprelgelaRIeBY afifaleondenser . The di spersi on t enper at ure
after this addition was 360C. The reaction contents
[0061)er e SIIrhérged\ wabistirre@ it HedfRikeardf hésteg Yeaabmpdasture of 90°C
observed FTIR [0042] This_ dispersion was
for 30@@%%@'&{9@@ was IaQQRd theopiduigi and thegpixiyrewas held at
o | n |
90°C (REDTRRANE. RonBRe € 57 DS e ihe MRGT GiThaL R
90°C fea80meinotesd The plastocimodiis tirdthate aoryldtdQvts] a dhsk Bluasifuid with

anon\(%@g@i@g&n hg?}?%@orlﬂiggfurgg ﬁabé?ffor}s / WE'f?g:deer cent

[0062}/' scostHe/fikd! cdithozRidBhi W §I@nH§dj MGtha fo Iﬂ‘PIrﬁ‘;S’éll%rBtad@o
pm an acid content of 0.171 nmeq acid/g, a base

attachedrip @ntaiog rENPRMSmeas Ehe po!yupeﬂhane gispersien padi dual

carbogﬁénrdélm\/,ér%ﬁ% A@e $§‘§ 46?%{# %géi ifj'x %? M%#g@%%cg% ¢ent

He minutes

underwt&’ﬁieﬁuﬁrﬁtsbe@e Dihepaixiire vas ﬁl&@é&}hrBQ@WUB@X)@ﬁ@Iyester
di spersion 2 was made by charging a reaction vessel

m“'t'f'@ﬁfﬂﬁ'}srﬁ%ﬁ%"f%aQqa”rféﬁeptﬁﬁl@r nocoupl e, condenser and
itro 7,
[0063& col havi ng]tgaéwnuéb esﬂ:tﬁ%a\?lg‘?/\gf’%?tégoﬁ 'teabou %O%%sg%%{%tes as
descnbedm Emmptbazl qhatCIoeredTﬁFb%Ter\feﬂtﬁﬁﬂad ddad ddigesion and
| ol propionic acid and heated to 600C. 965.3 g .
accep %bé% Wﬁwﬁ%ap ARRtied gt seuderIVgs spmovedTant tie coating.
- foll owed by 637.5 g nethyl ethyl ketone and 4.34 ¢
di butyltin dilaurate. The reaction exothernmed to 720C.
The reaction tenperature was rai sed to 800C and the
contents were stirred untidq1he isocyanate equival ent
wei ght was 923.5. Then 114.0 g di net hyl ol propi oni c
acid was added to the reaction flask. The contents
were stirred until the isocyanate equival ent wei ght
was 1430.2. [0045] 15 12.2 g of the above prepol ynmer
at a tenperature of 750C was then added over a 16
n1nutes _span to a solutlon of 2201 9 9 delonlzed

. -~ N ] T T 1



and 515 rpmin a cylindrical gallon reaction flask
equi pped wth baffles, double pitched bl aded stirrer,
wa tesmoeeupl e and condenser. The di spersion t ePBUSZ0E/@16172
after this addition was 400C. The reaction contents
were stirred until no evidence of isocyanate was
observed by FTIR This dispersion was transferred to a
[0064] ask &ukéreRs Bavidulararstddifm@hts éhﬁfﬂ@@rﬂﬁﬂn@na&%@ﬁﬁ& cribed
and a receiver. The dispersion was heated to 500C
aboverenRurPases, of ilkesteationat wilae @Mdmt t:.o H@lse\sdsdlledyn theecanti that

rumethS LABIdorhaBERbs B o bISERE AL PR e rRBE ket
depaftio ftmﬁ theinveatiod 240 @ejineirBieodddctided\disfrsi ty of 1450
centi poise using a #3 spindle at 60 rpm an acid

-cantent of 0.240 neq acid/ g, a base content of 0.247
nmeq base/ g, a residual nethyl ethyl ‘ketone content of
1.16 weight percent and a wei ght average nol ecul ar
wei ght of 77274 in DMF. Pol yurethane D spersion 3
[ 0047] Pol yur et hane di spersion 3 was produced by
serially adding the follow ng ingredients and m xi ng:
35 parts by wei ght DI SPERCOLL E585 pol yur et hane resin
havi ng 40 wei ght percent ionic dispersed pol yurethane
resin inwater, commercially available from Bayer
Corporation; 16 parts by weight RHOPLEX VA 2 1 13
pol yvi nyl acetate | at ex havi ng 55 wei ght percent
pol yvi nyl acetate latex in water, conmmercially
avai | abl e from Rohm and Haas; 7 parts by wei ght
PLASTHALL BSA butyl benzene sul fonani de pl asti ci zer,
commercially available from T The CP. Hall Conpany; 1
part by wei ght XAMA2 tri nmet hyol propanetris
-(B-(Naziridinyl) propionate), commercially avail able
fromVirginia Chenmicals; 2 parts by weight
carbodiimde; 1 part by weight propylene glycol; and
0.5 parts by wei ght RHOPLEX QR 708 thi ckener,
comercially avail able from Rohm and Haas. [0048]
Sanples 1-7 were prepared in the follow ng manner.

Pol yur et hane dispersion 1 or 2 was agitated using a
pneumatic rotary air stirrer and a lowlift inpeller

bl ade. Additive anounts, as specified in Table 1, were
serially added under agitation. The m xture was
filtered through 18 TXX pol yester nmultifilanment nesh
into a clean receptacle. The resulting coatings was
allowed to equilibrate for approximtely 24 hours
prior to application. [0049] Sanples 1 and 2
identified in Table 1 were spray-applied to EVA foam
using a DEVILBISS SRI-625 HVLP gravity hand spray gun
at 29 psi inlet pressure/ 10 psi air cap. The coating
was applied to a dry filmthickness of 10-50 m crons.
Sanples 3-7 were spray-applied to EVA foamusing a

Bi nks Model 7 suction feed gun at 40 psi. The EVA foam
coated with Sanples 1 and 2 were flashed for 10

m nutes at anbient tenperature then cured for 10

m nutes at 1400F. EVA foam coated with Sanpl es 5-sl ab,
6 and 7 were flashed for 10 m nutes at anbient
tenperature and cured for 5 mnutes at 1800F. EVA foam
coated with Sanpl e 5-nol ded shoe m dsol e was fl ashed
for 20 m nutes at anbient tenperature and cured for 5
m nutes at 18C0F. [0050] The coated EVA foam was then
tested to determ ne the initial adhesion according to
ASTM St andard D3359. Adhesj,on was neasured on a scale
of 1-5, with 1 being total 1oss of adhesion and 5
bei ng no | oss of adhesion. The coating was al so
applied to EVA foam and placed in a humdity test
chanber calibrated at 100%relative hunmidity at 1000F
for 10 days according to ASTM Standard D2247-99. The
coat ed foam was rermved fromthe hum dlty chanber and

a4 r g, ' L L D | S oy A FN"T=R A



according to ASTM Standard D714. Post humidity
blistering was neasured on a scale of 0-10 with a
whtdoshaweing frequency of Dense (D), Medi um DenBser/($40035/046172
Medium (M, Few (F), Very Few (VF) and None (N). The
0-10 scale refers to the size of the blisters wherein
10 is no blistering, 9 is blistering visible with a
m croscope, 8 is blistering visible to the naked eye
WHANS eLagvepsivel y getting larger as the nunber reaches
O . [0051] The coating was al so applied to EVA foam
and manually flexed at a 180 angle in a backwards and
fo1rvvar(1\rs directjon for approxinmately one nmi nute.
Change rha%'ﬁ%e‘?flrfﬁﬁ@éf,acﬁufﬁsPQ@pﬁglnﬂhe crack severity,

was visually ed. lits of the
above-descri bed Hgg%'g%asruylgﬁ({)e\i%%fjn Table 2 . TABLE 2

EXAVPLE 2 [ @0s2iltinGomnatieastld portvaiof & ebrhpieRsibld@isbstrate
com rrgfﬁs of _EVA f oam were npartl,al |y coated with the

REBEYY A 2aUpous Ry wethaneress hgying adyydmyhpumber obless than
10, ap0atecisrapt. the flip flop was coated with the sanple

coating and the renmai nder |eft uncoated. The flipflops

coated with Sanple 1 exhibited a "soft-feel” tactile

prnoper touched. .[0053] .The flip-flops coated _
R2Oh sThs8ds WP ol dat ey L vherBinievoesnbnumper s
less theabi. ng t hem for two consecutive weeks for a period of
6-7 hours a day. In each case, the portion of the
flip-flop that was coated with a Sanple coating was
ngt abl I e ortiagn. Less dirt '
adher ot o e O RS TR T Rbls B aeBaragnane has a
molegier \Baigpt ef atdeastrigs0@mhan the portions that were left -
uncoat ed. The portions of the flip-flops coated with
Sanples 3 and 4 did not show any | oss of adhesi on and
the cog@hé Retidia ' | Icigof i £t | ng,
novever - i PLRLRRCLL b oA, kB BRI B
substpaiialyisehyent-fier devel oped in sone areas. The portion of .
the flip-flops coated with Sanple 1 did not show any
| oss of adhesion, maintained coating integrity and did
nbt deViet aftickd 6f MbRuMCRITE : i
Sectjons of comercially gg?ﬁﬁ@re 0 -tltﬁ%?glhg%%m,&'ses
aSpeB’Pgﬁ%e(‘ét?BQB’%&O@- masked-of f with tape. The EVA foam
m dsol es were cleaned with isopropyl al cohol and the
coating of Sanple 4 was spray applied according to the
p#.oc edUneadiclecofanphefatture onglaih &, HREHAiBkSSsStial cHakt
com %}'{ierg. %Mq%4mF for 10 minutes to a dry filmthickness
PGyl 2 Riplosensitive,ranapesitien ARdRE alnhptadksemit by
compuosiag.ng themfor a period of 3 nonths fromsumer to
' early fall on a nearly daily basis. The sections of
the shoes that were coated with the coating of Sanple

: al | h h n- d [ 5.
e o tele o BaRARUet AEGa N B ABe ain g o by
comp¢iabandibt photobheenigebipesRibneassoGRedHREa %@n\%&?&ﬁ@ﬂ)r

into a standard residential washing machi ne

polymgrie matefia] ®f @ Redyreereakle camgonashed shoe al so

‘ mai nt ai ned coating integrity and adhesion in the
coated sections. The coated sections of the washed
shoe were visually cleaner than the coated sections of
t he unwashed shoe. EXAMPLE 4 [0056] EVA foam coated
with the coating of Sanple 7 was sent to a
shoemanuf acturing facility where it was incorporated
into a prototype shoe. In this exanple, the coating. of
Sanple 7 was applied dire@3l-y to the EVA foam
substrate, using the DEVILBISS gun and cured at 14Q0F -
for 10 m nutes. The coated EVA foam wi t hstood the
rigors of the shoe-fabrication process wthout show ng
any visual |oss of adhesion, |oss of coating
integrity, cracking or peeling. EXAMPLE 5 [0057] The
previ ously uncoated EVA m dsol es of two DADA shoes



coated with two different fornulations of tinted
pol yur et hane di spersions. The first formulati on was
w@emdutwd by addi ng 10 g of al um num tint pastBCTUOSN5/046172
slow agitation to a prem xture of 73 g of pol yurethane
di spersion 2 and 17 g of carbodiimde. [0058] The
second formul ati on was produced by addi ng 50 g of blue
- nanopi nt ..di sperse ol yur et hape acryljc colorant to
a%pr em'gP)ﬂ(rht“%Lﬁ'rgg‘‘8f0[F WWQ@QB?‘Q{%O‘%'U? Et WE?\@'&I‘W@P%‘W%VG
compRAick dhddophAtaE et Bb&BosiliBA iHbtRaBERAIBNIFBENA to a polymer
di spersed acrylic col orant was produced by ‘making a
and/qre! ¥nenie matern) of eipalymerizaide gempoasni.dentified in
Table 3, with a Cow es blade in a stainless stee
beaker. The preenul sion was then recycled through a
MOCROFTHE RIEIR dVindaHUfacttireBofXISinP $1 whéreid heddisia®s prsthlices a
transferred to a four neck round bottom flask equi pped
- metallicshe8A- over head stirrer, condenser, electronic
tenperature probe, and a nitrogen atnosphere. Charge
B, as identified in Table 3, was used to rinse the
M1CROFTHE RIrAER ofi nehnudsctaddsiccidion § hwhéteasthe ddiging further
tenperature of the m croemul sion was adjusted to 3
CO”WEﬁggafﬁéuﬁ%@QﬁﬁP?%htion was initiated by addi ng Charge
C as identified in Table 3, followed by a 30 m nute
addition of Charge D also identified in Table 3 . The
t diper dherastide of eanuéaatuieoof dlaior ¢asbereirothet@@tingierther
final of..the latex was 7.24, the nonvol atile
CO”“%Eﬁ?@ﬁ%ﬁbﬁ@"%@?éies%' ®r ookfield viscosity was 87
cps. TABLE 3 1 Pignment dispersion was prepared by
nixing’45£§g of Acrylic 2, 473 0 g deionized water, 45
01¢. of TPRtath¢le chmasnufactons efullzimn hewherein thedcortiog farther
/ Vi Jrean di aneter of 7 1 m crons,
Conw%%gﬁépgﬁg?%@gg%%?ﬁ%ﬁﬁé Tom Potters d ass, Inc The
m xture was mlled at 5,000 rpmfor 6 hours The
prggrezg of .the mlling was nonitored by neasuring the
vilsi bl dNggstigle of pranyfagtvieofaiaim bowheienytherorarres sihise
' qgﬁﬁg t nm During the
SUbStclr:éb}Sr se J@?E@eﬁiﬁeﬁiérﬁ\gy&lz(g%%&%@fgéﬁgt i onal water was

added as needed to offset the increasing viscosity of

t mxture.The m xture was, filtered through a 1 .
ritdr on  PEAITAE! MarHAWE helaif) Solhere Dot essbl
substh@e coniiises Ittt Pagent ent of 7 58% 2 Acrylic was
produced by m xi.ng 20 Oy magnesol and 120 Qg tol uene
ina?2liter flask with air-stirrer, thernocouple and

azeotr gpj LSt [ et T ] r . t
C a5 et 10 e B AL AR B M BE bl el Bl
comprises ethyddredviapichqetdteyoati@r a ni trogen bl anket 7 5 g of
2,2'"-d ipyridyl and 6 1 g of copper (0) powder were
added to the m xture while naintaining the nitrogen
bhankerndrcid oP AU UBIATAP Ik &l PR ral SO
added to the m xture I'l'e maintaining the nitrogen -
manubhcinteeis fasvear gnben ayfbotwdamaopharenand 20 Og gl yci dyl
i sopropyl ether were added to an addition funnel and
sparged with nitrogen for 15 mnutes prior to addition
The. 162 replassibw ; L porti
i sopr opKI ngFt)her vvaim{sﬁrﬂé g%@é??%%ﬁ%tﬁgg)cr?%%%b%éagﬂmon of
the subsiratedhaiceeting comprisiegtardaquaefsipdlyurethaneCevhdravirea

= sol.i e 7% 888 EG(550) MA and 250 0 ¢
hydrolxxll rb@ﬁ%ér\/@ﬁgg%“%?]g@dg?ia&r??oa[gﬂi\'/ri on funnel and sparged
- wWith nitrogen for 15 m nutes The 888 3 g MPEG 550) VA
and 250 0 g toluene were then added to the reaction
over 30 minutes while main€4i-ning a 700C reaction
tenperature The reaction was heated for 6 hours and
then cool ed and stirred overni ght under a nitrogen
bl anket The reaction m xture was thinner with 500 g of
toluene and then filtered through a cake of magnesol
to renove the residual catalyst The sol vent was

o, ~ A I L



1,100 4 g 4,4 -met hyl enebi s(cycl ohexyl isocyanate) was

added over a 15 mnute period 481 8 g butyl
worzstdaessgl at e was used to rinse the addition POmSsk005/046172

contai ning the i socyanate and the tenperature of the

m xture was then held at 900C for an additional 3

hours. 642 5 g butyl acrylate was added over a ten

m nute period The resulting conposition was identified

as Charge A In a separate flask, 4,263.3 g water,

12¥8.7 gt cmhprdssivhasobarataef chimb 79 Mme‘?éihgﬁgégipﬁg&hane has

nd 42.1_% et hyl enedi am ne were heater to
a'“ékﬁ%ﬁ&Wﬁ@ EfrRidea$ti16h0Q@s i dentified as Charge B

Charge A was added to Charge B and the resulting

niégure was cooled to roomtenperature. The fina

pri&ductTheesorapmsisisibhe SUBEt&itE B Biair 13N whel i

b é?TZH alBroo#fieId vi-scosity of 800 ceﬁ*gggﬁégsagkbﬁ

subsigntialigSolveRlyree nonvol atil e content of 28.4% [0059]

Each of the formul ations was spray applied to the EVA

foam m dsol es, as described in Exanple 2 , using the

D0 LBITSS @mnpraaslibkwstﬁrttraairl]e ame;aﬁnﬁg[ \gllqgré’m e BSloRsHd

ed.to . det erm ne adhesi on an istering. As

Conugﬁ%%ﬁﬁ%ﬁg¥gﬁ¥%cﬁpgmPﬂ%“?%suIts were excel | ent,

al t hough sag was an issue and, accordingly rheol ogy

o%tinization was initiated. TABLE 4 EXAMPLE 6 [0060] A
: c&dt i nd NesepYRRsibie swbstratelef UginmRj whersTn 848 spedfial effect -

I [ rsion 2 with.12.40 CARBODI LI TE '

com g e S ERFeg s e SRl 2 et AR REYDicat o
compositianbeaker. The photochrom ¢ urethane acryl ate was

produced by adding the ingredients shown in Table 5 in

the order described to a four neck round bottom fl ask

egpi ppg bR ; e merat ur e probe

mechani gg}%gﬁr?érhélrﬂ%%g%%ggines%gr&dn ﬁg’ W@%ﬁefrh%'e Colorant produces
a metellistaheeMABLE 5 1 Bl ue phot ochromic dye

3, 3-di (4- net hoxyphenyl )-6, 1

1,13-trimethyl-13-(2-(2-(2-

hgalr oxyee ey} it i .

Lndeno[z,1-??“?%&?%%%??g?§¥%;rén g*fwhenmnthecoanngfunher
composgeaterture-anhanges- i socyanat onyl ) -1

-pentyl -cycl ohexane 3 2-(d icaprol actone) et hyl

acrylate [0061] Charge A was stirred in the flask and

h24t edThe campesgsii@subsrat ST or ' il
compBsas a&)dedmiiﬁo the nixture and the .r@%rging%%éaH@@rgfer
OMPERSHE £FAPFHMIH 6088 linkBfr ges C and D were added and

the m xture was held at 900C for 30 m nutes. The

phot ochrom ¢ urethane acrylate was a dark blue liquid

Wa-h alhearopessibie sobsteate of ol m/wm@aﬁuhé@oaﬁnglmgr
0062]..The final conposition was blende

- OUF . ,

compr\f;w shé)rggggr\#ch‘t OE“Rﬁ%F'Per bl ade attached to an air
driven rotary stirrer. The pol yurethane di spersion and
carbodiimde were blended as a 40:60 ratio. M xing was
pex f ori&carpprespible sibmitats ofintién 17owhieeineiod domPRERSble

' Lt ure j red throu 18 TXX pol yester
- Sme%u@%%ﬁ'%r?e%n%%#'ﬁcﬁ%dgs‘ég85ﬁ?93éﬁept acl e. [0063] The
coating conposition was spray applied to EVA foam
§§bstr tes as described in Exanple 2. The coated

bst r'AEFOMYNREBPlect Rsbete atilein 3, whdreis taptembeessible

u Tﬁﬂﬁ£ : plied |ight source was renoved

S bs“%t?gc?n)t e 5&%&%%‘64] Wher eas particul ar enbodi nents
of this invention have been descri bed above for
purposes of illustration, it will be evident to those
skilled in the art that né¥erous variations of the
details of the present invention nmay be nmade w t hout
departing fromthe invention as defined in the
appended claims. WHAT IS CLAIMED IS: 1. An article of
manuf act ure conprising: a conpressible substrate; and
a coating on at |east a portion of the conpressible

I o S



10, and a colorant. 2. The article of manufacture of

claim1l, wherein the hydroxyl nunber is |less than 5 .
w@B200@hBeex ti cl e of manufacture of claim1l, wherci/oSAb046172

pol yur et hane has a nol ecul ar wei ght of at [ east

10, 000. 4 . The article of manufacture of claim]1,

wherein the coating is substantially solvent-free. 5.

The article of manufacture of claim1, wherein the

col orant conprises a special effect conposition. 6.
THS. ar tlingIGENRrensihier ubstiate of claiml i Bhewgireths olefimie foam
i QTR i tion includes a photosensitive
comp?%%%()e@ﬂl%%@@kl or %Sf%%}&'ochr om c conposition. 7. The
article of manufacture of claim6, wherein the
sitive conposition and/ or photochromc

phot os ) ! . :

cé¥pos ﬁﬁ&@wea@%&%gatw Haign 624 whereinthg eampressible
subsPAeY 8B tbtwEdr 8bhflonght @ Pol ymehzabl e conponent. 8. The

article of manuracture of claim6, wherein the

phot osensi tive conposition and/ or photochromc

c osi,tiopn is at |least partial ound to a pol yner .
o o R lherarogtife & camesabls s auPte: sBmEprisng applying a

coatirﬁﬁ@ﬁﬂ@@ﬁion %oml-ﬂf'@.ir@réri ?%@e&fs M?&n%?gr*érr%sﬂfhﬂiﬁé ?ﬁ.droxyl

erein the colorant produces a i ¢ sheen.
numberhef dgssitbar 18fansem odlatanite abfeast aipertion eflibe eomprassible
v subst?&?ti ng further conprises a texture-enhancer. 11. The
article of manufacture of claim11l, wherein the coating
further conprises a carbodiimde cross-linker. 12. The
of manufacture of claim1l, wherein the coating

articl

far't he?hééﬂ?}PP‘é@é claim oo furier €OMREiSHRRIYIDE 2 Argnemiager
directl fo 81 ExBlip BT AOPE Bl Sl syothleGibr i gpgping the
coatimd osmgositbh. f oam 14. The article of manufacture of

claim1, wherein the conpressible substrate conprises

olefinic foam 15 . The article of manufacture of

clkai m I; ;

Ty e [ RO it 90, Rt o A R 2 EE DG fayer
over gl laash a poriiparcéithe comting caropesitén.manuf acture is

f oot wear and/or a footwear conponent. 17. A

conpressi bl e substrate conprising a coating on at _

| 8ast @hponéthed optialrB0S WhetdiAltle cOMPrex@®é Blbstrate comprises

conpri sing an aqueous pol yur et hane resin having a
Openﬁywﬁa%ﬂwﬁmﬁ&el dPamess than 10 and a col orant.18. The

conpressi bl e substrate of claim 17, wherein the

pol yur et hane has a nol ecul ar wei ght of at | east

&gelOOO.A fQﬁtweﬁln eonpupenk $bg1miss1g)3‘ I&Tam eulbétralbai;:alvinb7an exterior

erein t oating i.s substantially solvent-free. 20.

surfacia! (Egnnabaltronted w2 6eaing CarmpiR g 8 cAiREPE n t he

col orant conprises a special effect conposition. 2 1.

The conﬁ)r essi bl e substrate of claim20, wherein the

speci af hefaweaceerppsnentof dlainl 3t eehereiphtbe avetisg comprises a

Ltion:.and/ or a photochrom c conposition. 22. The

po"’“ﬁ%ﬁ%&ég@b%&é&gubst rate of claim17, wherein the

col orant produces a netallic sheen.

36.  The footwear component of claim 34, wherein the coating is

substantially solvent-free.

-26 -



23. The conpressi ble substrate of claim 17, wherein
the coating further conprises a texture-enhancer. 24.
wa bmeoomsps essi bl e substrate of claim 17, wher ePCI/UR®05/046172
coating further conprises a carbodiimde cross-Iinker.
- 25. The conpressible substrate of claim 17, wherein
the coating further conprises an odor effect
caibosi Theofoot@dar Chimeparaem iof s&Himl 33, suhesdin atve fxfm eLBEIAte
17 erein the conpressible substrate conprises open
COMPRL3qs ﬁ{W'B:PO%P'osed cel| foam 27. The conpressible
substrate of claim 17, wherein the conpressible
substrate conprises ol efinic foam 28. The conpressibl e
suldst r althe fobtwéati comgnestief elamt3Te whieedin e ofefiald foam
conpri,ses ethyl|lene vinyl acetate foam 29. The
Com%@%ﬁééi‘?ﬁ?@'%iﬁ%‘%ﬁﬁe of claim 17, wherein the
conpressi bl e substrate is a footwear conponent. 30. A
met hod of coating a conpressible substrate, conprising
ap¥-yi ndesartielgtdf mpradaptose of Greimohwyheseinghacolgaetossn the

y, esin. having a hydroxyl nunber of |ess

fo”n?ﬁéﬁﬂ%gbgﬁgﬁ%agéégFHht to at least a portion of the

conpressi bl e substrate. 3 1. The nmethod of clai m 30,

further_conprising applying a priner layer directly to

2Ot FEHOTRRIEFRBIS SHDSIRE ob sl Mhereiobe catasant s in the
form B BHanbBaARrR ¥il coating conposition. 32. The

nethéw g? cF%%ﬁ?gﬁFn?urther conprising applying a

protective |ayer over at |east a portion of the

coating.,.c sition. 33. T nmet hod of claim 30,
wdr ei ﬁ’}eﬁgg%%ﬁegbme@t Qﬂggat'ma% wirpinitar solpent ig é the
form @hd/reinophARRAGISSéksidPam 34. A footwear conponent,
conprising a foam substrate having an exterior surface
at least partially coated with a coating conprising a

| . f oot t of claim34,. .
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substdintipky all ohan 8htireldieemaPtUade 6OIMBLIRMreSdible! sfﬂb@\rgfeg?

~wherein the coating is substantially solvent-free. 37.
The footwear conponent of claim 34, wherein the foam

syhstr j .0 8, The . .footwear. .

cubetr 148 GHRELSAS bl b AP ngTh FERATRY o ot
to subgiaptiallyesl eftanyémtite externbl aurdcat & th8 Zomphessitslkistbetrafe.

manuf acture of Caim1l, wherein the colorant is in the

form of a nanoparticle dispersion. 40. The

caapr eghiclibSwedbebindbReAf o@l%iirmsk?wh\éfftﬁfa %é‘c&%g}gsils applied to

colorant is in theﬁl?orm of a nanoparticle di's
substantiallyralbof theextatior sorfpoa émt inex@bsachwBdn thehfeobiveart demponent
: A, ieS he form of a nanoparticle dispersion.
'S aséf%tﬂ%:ﬁ@tgﬁ@%gfd manuf acture of Caim1, wherein the

coating is applied to substantially all of an entire

external surface of the conpressible substrate. 43.

The conpressible substrate of Claim 17, wherein the

coating is applied to substantially all of an entire

external surface of the conpressible substrate. 44.

The footwear conponent of C aim 34, wherein the

coating is applied to substantially all of the

exterior surface that is exposed when the footwear
conponent is assenbled into footwear.
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