CERTAI N CHEM CAL ENTI TI ES, COWPCSI TI ONS, AND METHODS
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whi ch is hereby incoiporated by reference. [0002] This

invention relates to chem cal entities which are

inhibitors of one or nore mtotic kinesins and are

useful in the treatment of cellular proliferative

di seases, for exanple cancer, hyperpl asi as,

restenosi s, cardiac hypertrophy, imune disorders,

fungal disorders, and inflammtion. [0003] Anong the
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in the treatnment of cancer are associated with
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treating cellular proliferative di seases, and for

treating disorders by inhibiting the activity of one

or nore mtotic kinesins. [0007] Provided is at |east

one chem cal entity chosen from conpounds of Formula I

R Formul a | and pharmaceutically acceptable salts,

sol vat es, chel ates, non-coval ent conpl exes, prodrugs,

and m xtures thereof, wherein R is optionally

substituted aryl, optionally substituted
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[0014] Also provided is at |east one chemcal entity
chosen from conpounds of Fornmula VII(Fornmula VI1) and
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time in a chemcal fornmula, its definition on each
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ot her occurrence. [0024] The foll ow ng abbreviations
theframpudation. Mhisds tynicallydioaa el melaeilagaeven ol gersants AAc

= acetyl BBoocc = t-butyl oxy carbonyl BBuu = butyl

-- = cyclo BZZ = carbobenzoxy = benzyl gxy.car yl
OB S SRS ot b a SMERG Heethy S RREE RIS s
PR CREnThetl €hboRPRtdEmEe1 IEMA 6,100,990 Méscribe the use of anhydrous

azodi car boxyl ate DI C = dii sopropyl carbadiimde DI EA =

gyRswa diGasO). apythstipyzealiten sugivap molecular sieves, orthoesters such as

o TR 0 B G, bl Y s, wa

isétyhhated. enyl met hoxycar bonyl GC = gas chromat ogr aphy

HATU = O (7- Azabenzotri azol -1 -yl)- 1,

1, 3, 3-tetranet hyl uroni um hexaf | uor ophosphat e HOAc =

acetic acid HOBt = hydroxybenzotriazole LAH = lithium

al um num hydride Me = nethyl nesyl = nethanesul fonyl

NCS = N-chl orosuccinimi de Ph = phenyl Py = pyridine rt
roomtenperature sat'd = saturated s- = secondaiy t-

tertiary TES = triethylsibhyl TFA = trifluoroacetic
acid THF = tetrahydrofuran TM5 = trinmethylsilyl tosyl
= p-tol uenesul fonyl [0025] A dash ("-") that is not
between two letters or synbols is used to indicate a
poi nt of attachnment for a substituent. For exanple,
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[0030] "Acyl" refers to the groups (alkyl)-C(O)-;
(cycloal kyl)-C(O-; (aryl)-C(O-; (heteroaryl)-C(O) -
wa@p@s(haser ocycl oal kyl )-C(O) -, wherein the gr owr/'Uszoos/015724
rough. t he carbon
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group of the fornula (al koxy) (C=0 - attached through

coplseniegrive RyTithéeneridd cWPOrePRidehe al koxy group has the
i ndi cat ed nunber of carbon atons. Thus a G -C
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-NH2. [0033] The term "am nocarbonyl” refers to the
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and optionally substituted heteroaryl; and Rc is

chosen from hydrogen and optionally substituted Cl1-C4
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acgjlégl}lm O (phenyl), -N(Cl-C4 alkyl)C(O(C, -C 4
I y ’y -N(Ci -C 4 alkyl)C(O) (phenyl), -C(OC 1-C4
al kyl, -C(OC 1-C4 phenyl, -C(OC 1-C4 hal oal kyl,
00 Sa)q@ 19, abveydl, ot SERGipoGAdlbkyd )b Smﬁ@htenyé) ffective
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antifduHe bbfineh NY systens wherein at Ieast one ring is
carbocycllc and aromatic, for exanple, fluorene. For
exanpl e, aryl includes 5- and 6-nenbered carbocyclic
aromatic rings fused to a 5- to 7- nenbered
het er ocycl oal kyl ring containing 1 or nore heteroatons
chosen fromN, O and S. For such fused, bicyclic ring
systens wherein only one of the rings is a carbocyclic
aromatic ring, the point of attachnent may be at the
carbocyclic aromatic ring or the heterocycl oal kyl
ring. Bivalent radicals formed from substituted
benzene derivatives and havgng the free val ences at
ring atons are naned as substituted phenylene
radi cal s. Bivalent radicals derived from unival ent
polycyclic hydr ocar bon radi cal s whose nanes end in
"yl by reanaI of one hydrogen aton1fron1the car bon
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[0044] "Protecting group" has the nmeaning
conventionally associated with it in organic
waysherie, i.e. a group that selectively bl oCRET/OR®ODO15724

nore reactive sites in a nultifunctional conpound such
S$tll¥%ﬂ£‘~'&—g]&?eﬂ?‘iiﬁ’r‘@@g]‘—1'reacti on can be carried out
sel ectively on anot her unprotected reactive site and
[O(ﬁ gfecﬁtlﬂee oB Y Rndeifloh Q$% |1denkﬁ?y reﬁg&%dstﬁ‘tglh%ts 8. binder
ectl e reaction is conplete. Avariety of
comtpot;1aoms cugptagmiog pslyarees bivsind logkdyzitde cakermiicester gronps.
Greene and P. G M Wits, Protective Goups in Organic

nt hesis, Third Edition, John WIey ons,

[0qT5d do3s a pthar qbiecting g b%tl%%%&lﬁt@ﬁetnﬁ-fgy t%F%%f%t%c@fm ations
ustng?h@t%\}eﬁ %Bfﬂlzé:r@r exanpl e, a hydroxyl protected form

IS where at | east one of the hydroxyl groups present

in a corrpound is protected with a hydroxyl protecting
[0@I6) Uthesdotjestives ha‘aﬂba&ﬁsnei g the heesent éachiive ofja stabﬂlzmhimndm

sim/larly be, prot e& el 0045% het er ocycl oal kyl "
con@o%%forélsgph@} antpylant coping ‘W@%I%al ly with 3 to 7

ri ng) bR m&e@ltyawﬁgle% LB@Btd&sCaldon atoms in

addition to 1-3 eteroatons I ndependent | y sel ect ed
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conbi nati ons_conpr one_of the fo [
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for exgiken écaﬁpdtmab enfsddiifdes] el rhmt@agelem& tion
assi-gned priority 1), 2-pyrrolinyl,
2,4-imdazolidinyl, 2,3- pyrazolldlnyl 2- plperldyl
r iper
[0(%07& Tﬁ‘x% dbﬂ%kt’vesr %1% Es%argée{‘d tzlgq)é%s’ﬁtﬁfe %p ?gt{oé d&y anltlf%llant coating
co&mﬂmnpﬂemmpyhngnd 3- nDrphollnyI (nunber ed wherein the

oxygen I S assi rit 0046] As used herein,
" noddll 92§ @r{noqengyglrcg%aéfaorg Hﬁé’éldF’ﬁ CENP-E activity as
a digyegh1 e 20 BEcER Ty WASRAUTVBe b moREstiBSRH §8eAd fr8@Sthe

one Chem cal entity described herein, relative tothe
act | w gx;oupfcom@g@f itrong o altmelme@ ‘@torgame aghaes Befproaromatic

The chan e vity or a
decr eag FOBRM %\%1?1?‘81“1‘1? C\ég”gm%%i/es ks %tujey h%?eo i rect
I nt @)y agt hifo@bnt he chem cal entity W|th CENP- E, or due
to the interaction of the conmpound with one or nore
other factors that in turn affect CENP-E activity.
DdtaipdAPesttiptigmefithe Fayieptiory| " i ncl udes the groups: -S-(
optionally substituted (C1-. C6) al kyI) -S—(opti onal |y

[Ofi]g?ﬁzlgll ! lrjbg?en%rg d d]gclg ? Ip h(ggf]%%lfl)s/ gtﬂﬁlttﬁt e dgclmgano amines,

heté%oatr@xheﬁaf Gl Rk YéompduABs; Cands Whrbadiithides Gk USRS 1il & Staliloss to
Cl1-C6 al kyl su fanyl 30048] The term' sulflm%
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heteroaryl), -S(O-(optionally substituted

[00BY] &5 &Wd%l ¥at1d bindsd, asS(s@l héx@ﬁlt is‘%ﬁédﬂt ﬂ1a$ tResdobblyhRd binder
am no 0049] The term "sul Cglﬁﬁ;bl ncl udes the

go 13{1@135513H0 fog(l@t) acid @mm u‘g,n@dggxtqad to e OOH, and

otlgeé( %Ic%?%us%tﬁn%l Zgﬁu SU CQHI ?ng’hsl%f oar ;ﬁflfedh%ﬁx y)SIS may be

cataB(zeR) by Ok | preaddcy Sﬂ hattalsutf@mdhat escmoyioh oalditisley in coating
-S(2)-(optionally substituted al koxy),

comgEePiHpt | onal |y substituted aryl oxy).
-S(2)-optionally substituted heteroaryl oxy),
-S(2)-(optionally substituted heterocyclyl oxy); and
-S(2)-(optionally substituted am no). [0050] The term
"substituted", as used herein, nmeans that any one or

. nmore hydrogens on the designated atomor group is
replaced with a selection fromthe indicated group,
provi ded that the designated atom s normal val ence is
not exceeded V\hen a substltuent |s ~0X0 (|. ., =0)
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NHSQ2( G - C4 al kyl), -NHSQ2(rhenyl), and -NHSQ2(CG -C4
hal oal kyl ). [0053] The term "substituted al koxy"
w0 edosns048® al koxy wherein the al kyl constit uenPCT/ﬁ82005/015724
substituted (i.e., -O(substituted alkwéewher
[0020] 8¢ Pocgk ]é‘?ﬂel&i Hi5i terry e Ry a}ﬂlﬁwewé i GRRPIBINE two or
m&@ rd?fféréﬁ't‘iﬁoﬁﬁnéﬂ?: ﬁn(?ts5 Thé veBXMRLES incHRlel Sridbirdd bF EOS Pmers.
atons are repl ace by a substituent independently
chosen from -Ra, -OR b, O(O C2 al kyl ) O (eg

AR s R PR ) B B L i

ofVHcIrgg cambﬁéﬁﬁérs&lsﬁﬁil i el Ehven’dﬂﬁb Bﬁ:ludégﬂlbat m@)/lﬂﬁmmi“ﬂdzd fdacrylic
CONR bRc, - OCO2R , - 0CONR bRc

aciINRETOR o acrmb&@@ﬁaamym@e@m 5ie, acdopifies.- b risopraeludes

alk cgﬁ@%@va’cw osen i’r oml% p?%c%%ﬁ%; dseﬁg%%vl Plut e OP%} acrylic

maéldeydrs atepils® ielddeds le&tnplelstcﬂ‘dlsaﬁui/ Iacryhm thamptrieemnalclugde, but are
substituted hetero Rb_is chgs
nof ST S0 SIRBISE PR A e Y ST rhY Acryiate, propyl
ac !&ét htbﬂ{ﬁ (iic?ﬂé’tla t-@t'ﬁsjl Q&Sfla%n @leé%utf_‘yy Q@Ey'lattéltlegthylhexyl acrylate,
eteroaryl; and Rc iS5 chosen from hydrogen and
cyolohexy a|a¢1y1a3eu bphdnylit asdyl@e, @4oetyk yecrylaibe Qellsda@wethyl acrylate,

ti onal subs I tute o] uns ti t or
by, HEB’E? | <% glﬁ&%t |1}g]f%8' \/\ftf)ﬁyon%mul% L}chaCl ate,  2-
m&B&yetN acBilaté, MI-BRthok %bylt ateylhe, hﬁd@&?ﬁ@ﬂﬂﬂém}églycol acrylate,
sel ect ed fronC) C4 al kyl, aryl, heteroar

-C
2- qthgxy@h}d acwéqt@rqﬁ]aqwdw@}y_l@@gwc@mrylag 81@4%1?1 gpr@@ q{ypethacryhc

amq%% n%ltl%e‘%&gﬁla]t (#@I 1@9&&%1?&% Cgﬁogfll\ﬁ%&lacréiat%f -butyl

mahqutyl-aNL-IQ butyNEtHBch/ 1t lopt ):)(1@1 ﬁ‘nethaai}l{gtb )2-ethiHeG]-rB4hacrylate,
N(Ci-C 4

cmfoa@kxh gﬁgﬁﬁmateacﬁwg%’%réﬁg Wh m%ﬁ {%@h P, eemiate, 2-
métﬁixﬁ: 8 Ak Ak late s S2Rhox C&ﬁ{o@r@eﬂl@cﬁla@é Wéthoxy%ﬁe&g‘ﬂycol

CCi4 kyl)
methl&dffyl@geg Cagl 4gedth@<|y¢thyl @WM@nd‘]yﬁroxyM( p}o@ylmeth)acrylate

hy%a()%slj%pc&g ( C;;]ileﬁ@qcryla ]ﬁer’}' C%ﬂgheﬁh{é a):r&ﬁ% ( pl’ﬂ.’ ' ethyl

méBh@datey | hsobmloXﬁeﬂﬁ)fcrﬂh&W OtheP2fseful Cé{hl_’;\lehichl)ly unsaturated
SC2( phe “SO2(C-C 4 hal oal kyl ), -SO2NH2, - SORNH( C
MANOMAETg i ]@i\u;e neogetRi-elyrdmpthylether ke qugylg]tq()ppy(propylene

gl\é(%!?s%étﬂﬂtgm% )acﬁgtgt ie?f%feg}]y&o Elglr)lg Sﬁ&?ﬁc)rylaﬂe 2k acid,

méthadrylid kaaid;" 2 drutox@ethgptdcoylate] yeratohst amdl gl(ethylene glycol) 2-

Ct PO B BTk e Ieae 2DenD BRI fiobad e rdimethy!
acgsjcljiélzc%gd)z %f_{dﬁﬁéﬂl?l‘éﬁﬂl(ﬁ B SAdY, ﬁ(&ﬁxﬂleﬂ’lgﬁ!mm@r@h}ﬁ Ql(lésaﬂa.crylate

where X i s ‘an |nteger , SucC
etidi®, ghadl phq:nyéxealnml @;ylates ethatryehglycaluplsmyt ethed ragthaylate,

2(?&?@8 gx}osngh }{gérfé Yk} %crxla%m%ggﬁ(gﬁgmmoenee n}éthy? tfAls-3-

methotBaiillate ed- (ﬁbﬁt@l@)&ﬁﬁé&?%?}/ Imethit- o, &eﬂralhb@o@frﬁupl acrylate, 3
(substit ut ed al kyl) - wherein the group is

trig(rimestiad sitaxydshly] p@pmle@wru@tm tiglie peid e thame-2cheeenig peid.
functionality and wherein substituted refers to al kyl
wherein one or nore (such as up to 5, for exanple, up

[0022]3)heh yely g enoingeTe) aire cbﬁ@lbfmeedecbwrdl sub S i thakenhon-acrylic
|ndependentl chosen from OR

ethyl R ]@un@étu@ated ngﬁlyplénégupﬂcgpe}ﬁes (§b|_{£5e ngfﬂl?}l @8 be tailored

bygtlﬁ@ RihgicBSnWhER S bP c&ﬂ@ncﬁﬁe gﬁg r gt %f pdsﬁ%lagi‘éaemjt@t R€ hydrophilic or

drogens are repl aced I ower - al kyl ~ group,

NRbRc hal o, cyano, ni t ro, -COR b, -CO2Rb, -CONR bRc,
-0C0R b, -OCO2R , -0CONR bRg, -NRcCORb, -NROCOZR ,
-NRcCONR bR, -CO 2Rb, -CONR bRc, -NRcCORb, - SORa,

-SO2Ra, -SO0 2NRbRc, and -NRcSO 2Ra, where Ra is chosen
fromoptional Iy substituted G -C alkyl, optionally
subst it ut ed aryl and opt| onal I y subst ) t ut ed

o, o o



conmpounds of Fornmula I-XI1 exists in various
tautoneric forns, chemcal entities of the present
w0 poosntd4am i ncl ude all tautoneric fornms of thePCT/US2005/015724

conmpound. Cb ounds of F | a IXIII al so i_ncl udes
hyé' PBIC TEBEFE Q{?&?PSS’%%V%P%Q SARORPIEEIND ats%fﬁ EXamples of
4 oSHEMiE %m%ﬁ% tﬁ+ e3pQlmkher Rﬁe,e%%hubﬁ“{ﬁaﬁ&@ byt are ot
|nc ude, but are n |nPte3'to conmpounds of Formul a
linhitedl fol meﬂ esikts pichrasatgltacetate] yinat pegpiaiate vﬁn@d r’csltyrate vinyl
t her eof . . Phar naceut.i cal | e bl e
be s HAE SEroqtibre: (e oRa Rk e aRa, el d-n-propy!

mAERE, pHﬁ&Jp?o@@' ﬂ1§leat§ Olgy. erﬁého@'@ﬂly@trﬁﬁeat@ OfuEAYAleS®Es such as
conpl exes, "prodru and m xtures thereof. In certain

dimethsHifmantate, dm@yg éwp@l@msdldenr@pylb@@nﬁéfeeudmsgmepyln fyrperate,
soh i Py EIES S Sy IREREERER Bhals o BRE, SEPouy
acBNEMIRAN Svifyl pyrdtdoid, caaﬂlayryaﬁﬁmmet.abl e sal ts, solvates,
chel at es, non-covalent conpl exes, prodrugs, and
m xtures. [0059] "Pharmaceutically acceptable salts"
[0923d | Thgeacryis binder ofothe [inyantien may beap (31 41dt for iZacacgelii polymer
a ydrochl orat e, phosphate, diphosphate,
b“ﬁ&ﬁ%d@?%naﬁgg%%%1fate sulfinate, nitrate, and like
salts; as well as salts with an organic acid, such as
nalate, mal eaye, funarate, tartrate, succinate,
citrate, e, met hanesul fonat e,
p-t ol uene hydr oxyet hyl sul f onat e,
benzoate, sali‘cylate, stearate, and al kanoate such as
acetate, HOOC ( h- COOH where n is O- 4, and Ilike
salts. Simlarlyo pharmaceutically acceptable cations
i ncl ude, but are t limted to sodium potassium
cal ci um aluninuqy [ithium and amonium [0060] In
addition, if theconpound=gfn, Earmula [-XIII is
obtained as an ac¢id addiiion salt, the free base can
be obtained by basifyi ng*a®8Pution of the acid salt.
Conversely, if the product is a free base, an addition
t ar ri phask u I ptab
g, B e 4 by e ST The piganosin!
(nieﬂsscrylateapcﬂgmmblammammgdwﬂmlmbiﬁem‘gamdylt gseatgronpst Hispecially
ion Wth cordance with copnventi
prPEESur e 1 ofBy B B RARP TS OPSDH RO balser
triZIRYRAVIES ) athpaRs ski | | ed jhaudde art W'tlluheﬂﬁﬁﬂgmmé@l)acrylate
various synthetic methodol ogies that may be used t

dl};dreau@mh}’i@ﬂwlfm%hlﬂcpﬁ@ﬁ,naceut i cal I}]h@é’kb@?‘é}ﬁlséylé@mhﬂ%%ﬂate
t ed fall
wigppipP AL Co R R B AR LA RO 2

ester or am de derlvatlves of the conpounds of Formul a

|-XI11. The term "prodrug" includes any nmpound t hat

[002] ohes aarydismpelimeer oPdgh mfl 49 -Dxpsent WS T ERAES bY
t -

P e on e T S Rl 3R non
actyili membm«:rs tleat @t t@polymoenvable, thaﬁmmeﬁpmfﬁcelmndmbrsldmve been

derlv f functianal %roup _(Sjﬁh as ? coh ofﬂ ;
disgAveHed it Be el it PRECHORBITRAS TG ot aofumigts P tepresen
1n§é?1'ﬁ%n@ Relife R (e 1yntd %ﬂf Qﬁifrblﬁed ﬁo@eﬂ@@%ﬁs%lﬁﬁﬂ@ﬁbﬂﬁy and

thorough di scuSsiion of prodrugs is provided in T.
cradkgesistancenwhile r@eigingacceniaplel vatgs cwsliidtyel Del i very

Systens, Vol. 14 of the A.C.S. Synposium Series, in

Edward B. Roche, ed., Bioreversible Carriers in Drug

Desi gn, Anerican Pharnaceutical Association and

Per gamon Press, 1987, and in Design of Prodrugs, ed.

H. Bundgaard, El sevier, 1985, each of which are

I ncorporated herein by refegence. [0062] The term

"solvate" refers to the chemcal entity fornmed by the

interaction of a solvent and a conpound. Suitable

sol vates are pharnmaceutically acceptabl e sol vates,

such as hydrates |nclud|ng nDnohydrates and

. F A/ ——t . o, Y M




91: 357-66 (1997)) discloses expressed Xenopus CENP-E
in E. coli and that XCENP-E has notility as a plus end
\N@BMEUUEd)nDtor in vitro. CENP-E See, PCT Publ PCHUSZN5/015724

(005 dlieelon opby iAo R SRRIRER 08 PO e gpixure of
mdfdldekd BiSthé PRk otfla?rerélrﬁﬁtzé\l%lgﬂrﬁ@ Ebl@meﬁ%&’fﬁf& inB @t keatalyst

as nodul ating one or nore of uman mtotic
uskignasi né veebec suethétio praqsirey §é@h ap), Blutpat pelymrization, bulk

pofirpdge etfistR B RAT AhEH: LR RoRYdiShERERER) dsing

mdtRERIPE- b hed eiidelPyisddeihahease)lh pRejaking a(@atndcSnposition
Patent No. 6,544,766, which is_jincorporated herein by

fropme fllag @ﬁmslymem 45 (dzantaggons to g o corplymer gath, an organic

c n L
solf GhEld (e EEPRAS (B et LR RIGR Lol Phr s gt i

dekieibds no ymplef ehe nodjtionKpélyBeisamn hefiodPat éntk Nolymerization

6, 355, 466, whi ch is incorporated herein by reference);
mediefl- (see, U.S. Patent No. 6,387,644, which is

i ncorporated herein by reference); Mwpl, CWrp, Kinl-3

(see, U. S. Patent No. 6,461,855, which is incoiporated
(00251 dixamiplesr aff wweinh cs:egam«us@ixante S@éudepmmaublhyémcm@nmuch as

BUAHE NI R TR S —

estohy fldh ia§ ethIC QERSE ahe dauhe ra@d:tﬁ]te chdSIﬁﬂ@ stemcée)lso;an@yt Pﬁﬁﬁ’)hol and
U S. Patent No. 6,617,1 15, which |

(see, S
butyh @typb@ﬂs atbets ek as dioggne axigpiarimdiofurag oand ketopes FaenpEethy]
[ e [ |
ot il St pfl FbO] Relth e SRRRLS AE SATLARG Nnbr in
cokibirasion, particularly a human ki nesin; or fragnents
and variants thereof. The inhibition can be of the ATP
hydrol ysis activity of the mtotic kinesin and/or the

[007 8] Ot Cde3RABIE o1 E QI ATBF Eight @tcﬂl'e\/ddﬂatesc%jé@lﬁrhfé@ﬁs tihhe range of
mtotic spindles are disrupted resent

fraom v 80 ito EOQxB@Qélmgf@rabbhfrbmtl@s@Odﬁ 168800 in tmmé ofrinetghi-gverage
si ns n articul ar n
m‘ﬁ?‘ﬁ‘i i ﬁ”seighftorT%O Yr %rattcr)r%oltlgh Egglgﬂ 2‘? 5 gts ? 8@8% n%as create

diffictiftics ¢h foriiat nbahat écating Thes.chis kigh resltddlareseights result in
conposi tions and met hods described hqrein can differ

long, iptREWined dnobvmen ¢hajnsshat ¢ BOURBEPIIOPIOPEEY a8 §4KdR Vicous

soﬁﬁ hedat Iﬁe%ﬁ% 'b% Qb d ORith SQGLHAD Righ 2R é"&;atﬁl% '5};&1 &fod Results
ncer, hyperplasias, restenosis, car t rophy,

in Iarﬂmrfﬂnﬂdzcmﬂng efs lofv\un@bdcuhh wergﬂte pslyawds gaﬂer@]rmat}mmwmulﬁple

[0076] Accordin rese entlon FOVI es at
COpERERPHIONE ﬁ%ﬁh@%ﬁdeeﬁmsttﬁa {GHielar PGS b BURILOGR Froperly.
Tt SRVt douf ﬁfaﬂtﬂe@lécoﬁ@ﬁomysﬂlﬁﬁ&ybf @lcbyolgaee Rtiaherange of

salts, solvates, chelates, non-coval ent conpl exes,
20prto dmgspnmmsmt%@wdtmem@w lesoHaneh,000Ripsi Jo achieve this, it

tituted ary 1490 t t.
B R D
of ¥roh$5 t&@%rbywﬁﬁ)gla desit@blySidiy df egesTody vagitonal |y
substituted | ower alkyl; Wis -CR 4-, -CH2CR4- or N
R3 is -CO-R 7 hydr ogen, optionally substituted al kyl ,
[ I e y [
OB PRt DR R Bl A8 M8 908 of
hy%lyz&breyﬂgmgepolgmeo bﬁﬂexrsadutdwspedmﬂty foubidylnmkikydrylaRopalgmers,
hydr ogen, hydrox I ||y sub t t.ut ed

and sopigreg | These B@W%@&ﬁé&?@&%@ OSBI"rlteép@%H%z#‘WO amines,
substituted lower alkyl; R6 is hydrogen, optionally
substituted al kyl, optionally substituted al koxy,
optionally substituted aryl oxy, optionally substituted
het eraryl oxy, optionally substituted al koxycarbonyl -
optionally substituted am nocarbonyl -, optionally
substituted aryl, optionally substituted heteroaryl,
optional Iy substituted heterocyclyl, or optionally
substituted aralkyl and R7 S optlonally substltuted

L T Y 1



(Formula I'l') and pharmaceutically acceptable salts,
sol vates, chel ates, non-coval ent conpl exes, prodrugs,
wa@pasmobur es thereof, wherein R, R3, R5, R6,PENUSA05/015724

are as described for conpounds of Formula | and. .
(3hbetaioarqratic; sAREEr orf&ie v IYHERE)-t 13Ky %t e?aaﬁefng,es (e-g.
. ' jtuted | ower al kyl, nitro, cyano,
du&?@?@g@%#g%u#@§%§l, or halo; R 2 is hydrogen, halo,
optionally substituted al kyl, optionally substituted
amno, optionally substitut.ed sulfanyl, . opfiopally . .
(o0 drioraipeabambis o R o &E%?(?f%%@i%% Wagein Ris a
czqetcgnﬁk Iy aSERSSAIEH! 86 ahedrfr 8 ¥EbsYituted bry@ Rirb@al Bmples of
substituted Heteroaryl oxy; and R 3 is hydrogen, acyl,
triogenonehdsphitasb stsefalit e wiptdlirers Bstudenauty asubeati digeigd to,

: 0 al o, hydr | .nitraq,. tion -
iRt Ea s TR £ Srip YRGB, Aty pbosphite
tricdtiphssphftonisodeeqiphophial kiylisoprapylphosgiiteonyPreferred triorgano

optionally substituted aryl or optionally substituted
phesphitewate iiethylphowphte tHPROGMPhatRYHE; FHEHPHoRPhIes

hydrogen, cyano, nitro, or halo. In soneenbodi nents,

Rl 1 is chloro or cyano. [0088] In sone enbodi nents, R
[0031] Triopgdnoamirey of tisiniventtonchave wr faamkbxisN ofieramnd isya Cs to

supstituted. |l ower al kyl, or optionally sufstituted, .
C1@ﬁﬁ<ﬁt a C}fcﬁoaél.@f ore%@a)r( ﬁéﬁl?gs,tl?%% a{yi1 gE. s eﬁx?rp}e)lﬁ,? 09 triorgano
amliRP OB Yas IsEBRIRRY liASLAR. bhif 1 dié URKOIHERIORY | B¥¥epylamine,

cylobutyl oxy, and cyl opropyl oxy. In sone enbodinents, .
tritRitglaingnd, owerethylpoiog, ( stieHylsipg, op digotylamig, 2 piisooctylamine,

Ltrifluoro-] - hyl -.et hoxyy ' SRL200 s,
1 AL S AT SRR e e
rilQpaging ahé tridihdaimenot - O- (CH 2) nNH2 or - O (CH

2)ANH(CH3) wherein nis 4 or 5. [0089] In sone

enbodi mrents Rn and R 2, taken together, form an

i St | e b ' 0, i .

0024 gRELLE APt AESRRHENF 6 DeREE DRy o 5o
mdnaigetdemg domtaimiag ne titydgenedomx y Esampleh ydf elrdeto aneynatic ragnines

In sonme enbodi nents, R and R 3, .taken .t ogether. for
useffl 85 ETBAL Yy MEURE: PRLPEPCaPBOEY IF 18 BPonarar Sary a5
tridZing- Al eRpRB HRIPOMDMRIRE 8miRdis Y6 AR Indtigketivines! hetuding

form an opt[onaILy.subst[tuted.carg;%égllc or .
buhedtdingitadctoivényl ippitjding CObejtuied pyB e Mgyl Byriqng | s

hydrogen. [0091] In sone enbodi nents, R and Rn, taken

together, forman optionally substituted carbocyclic
[0633] NBLRE QY ey Lot by. eny pliticulir theorgndt B2 beliakdnthat the

together, forman optionally substituted parboqycli . )
trigiganreplesplijes fréorenagmings. agt NICFPAERARYIN HRRps cangict as F:or N:
LeSHPBhdek .u?ﬁg t&&éé&pﬂéﬁ)hliteé ol Qé’tdl?]cﬁh 25 OrHINAT SddvBads Vnd as a

ring 1s topned; e’ g., wherein the phenyl ring is o
basgtvltieatht yricgist arhinee dr hétaroatdmeaticarityoghinneempounds can function

4- oxo- 4Hqui nazol i.n- 3-yl ring.is forned . Q.. wherein_
SIS PnBRYE T L AgPE SPITBREI | SIS SPRa ARRRErp dheymore

gggggg@ t&phRedd- 0X0- 4Hpyridopyrimdin- 3-yl ring is
eﬂf%orne , g%g?} wherein one of R, S, T, and Uis

nitrogen with the others being -CH and wherein the

i.dine ring.is optional subst it 10 . .
OB0F B8 Ph0d SRR LRSIl L8R3 over
niteEIER MBS eREd @Jaﬁ‘i-ﬂﬂ@l ) 1Tt is(aFaiyreftective IsJabéf@r for the silyl acrylate

|y acceptable salts, solvates, chel ates

har maceuti ca ) € ,
POEBWCQWI infke piEhpIceRES, Wiy SBQBRdng (NG ithioae) — a worst-case
Co}hg&agé, wherein R2, R3, R6, R, R , and R 3 are as

aesertbed for compounds of Fornula I1. [0093] Also
provided is at |east one chem cal eéentity chosen from
conpounds of Formula FV(Fopgula IV) and

phar maceutically acceptable salts, solvates, chel ates,
non- coval ent conpl exes, prodrugs, and m xtures

t hereof, wherein R2, R, Rn, Rl12, and R13 are as
descri bed for conpounds of Fopnula Il1l1. [0094] Al so

oy o o o e g, " o



and m xtures thereof, wherein Rl, X ,W R3, R4, R6,
and R7 are as defined for conpounds of Formula | and
wob@sai4R and R5, together with the atons to MII/UR2005/015724

t hey are _bound, forman option stltuted 5- 7
IOQ%éﬂrﬁ?@peﬁnﬁ@t‘@?rec%n% %P% MYt ?aijé% e %WPHH}GU g sEhiizing
f n
an@foufag[? ﬁé%@éﬁ(%ﬁﬁﬂintggggﬁ 1?%&9%"?2 F:{u%g}l%)ﬁ]ugg @lgér'f?nusaﬁmde is the
chexptstdnadidearsiufignentutsed 1rngntrf@llami|my1ts rtymgalkyrat 8ptaSomab.1 y
substituted piperidinyl ring. [00103] Also provided is
at | east one chemcal entity chosen from conpounds of
[003%] M loRe Brefbired BRhbadihtht, anblefh of BRSPUitELAld Mitrogen bases (e.g.
acceptable salts, solvates, chelates, non-covalent

pyndﬂnﬁpl exedkylpnigslugese wad # thureabiizesr ectuchypeblend @u act
oyl oM Sha ) RGBT B o o

bicidedB Such whirgprotheyntan etab@lltljnd'as feeniim agompinatombl yyridine and
substituted 5- 7 nenbered geter cle which opgﬂonallgand

trigfhyipherphifaeindiemgle PwonrmeEiep 5f lm%maw}-w 8 Y
BESWHE Tas el of N hRtsRliAeR b
bu&ﬁf’@%& ?Eﬂéssglr gﬁédt%{bgc%ggwg gor m anasoptl gna%ly SHBHIZEES) can be
combhetlitd ptce/ddezsbm@ﬂglsﬁw]alothtazol 4-yl; an optionally
substituted | Hbenzoi m dazol - 2-yl; an optionally
substituted piperazinyl ring; an optionally

0@1@@%6&@%&@069 Rl 1nw1|1tldﬂ Ag; these BiviOPthofahdya R-N=C=N-R,
substituted | H I mdazol -4-yl ring; an oPtlonaI

wheshBtis the wend esadiffprsnt and equal e Cp o Cosalkyl §¥Pl‘ﬁﬁr”édi eyl or

sl 5 BRI LS5 O RO o

lmﬁfeﬁetptl@ﬂﬁy@l@h&)@lcaﬂﬁdd\ﬂaﬁé@ 1 3:bettatreﬂ1ymkyh)cmbaduhmnte 1,3-di-p-
exes rodrugs, ,and m xtures th e wher ei n
tolyleangodrmidests (G- IR yieMIAPTORK  detthIERTOp bhig nplaafH&@R%qsl 3
SR Fhoiimida K PRofERaRt AfTodithdifle
dl%%ﬁgg%gﬁéhﬁgggﬁhch €h85%3§§ at?gghed f&rnlan ° o8 e
digyptahexkarpodiihsies.t uted 3- to 7- menber ed het er ocyclic
ring. [00106] In some enbodi ments, R2 and R3, taken
together with the atons to which they are attached,

[0638;] 0 APoRRhiLeNR): by dSiyasdink Wbeds & stillide the ipeioBkable polymer.
erocyclic ring. In" sonme enbodi nents, theY form an
Degicicarite pwwntbf yrgd 11 (he Pal7 Puchl as SOUIBY SUlBEe, Noleqular i5¥Es. Ok &lay,

m n I
RISy Lot FREGE EAFPS RS oup PRt process.

Depehdiag 08, the Sietaat e;sndmom Ctémpére’tmte mmmmeu@s ploysoatlygbsorbed
and m xtures thereof

wagtecaiis bejselpared tesk uaren% L?a(éfgmoka@&g ﬁaﬁydroléiﬁa v@%lg%ipfﬂmdes
Chg'}l Lfag?/ Neac Q\q’ﬂﬂémhshgg eRnk QEehital 1eaf:9(5ﬂ7\7vfi‘thsiﬁg’i§ﬁ1'ré Wt Bversible

0XxO0- | ro- 2H qui nazol i n- 3- vyl
and abuws did-quiposizioh |tqnm®nydun admgh degree of stablhty over a long period of
4- oxo- 4Hpyridopyrimdin-3-yl ring. [00108] Al so
HmS ovided is at | east one chemical entity chosen from
conpounds of Formula XII (Formula XIl) and
pharmaceutically acceptable salts, sol vates, chel ates,
[007 -Avov exasmnle ¢ obph egabodigmiger wgeful aky the xPiRsead mvention is

L N

ureaC-THis nﬂf&ée%-cbﬂﬂéﬁfhg poetdienn thdnseR o torfmsharenbpideahabthlility
substituted heterocyclic ring; in each case, provided

of thedhindgr/paits N, then R5 is not hydroxyl or optionally
substituted amno, and R6 is not optionally
substituted al koxy, optionally substituted aral koxy,
optionally substituted heteroaral koxy, or optionally
substituted am no. [00109] bn certain enbodi nents,
-X-N(R2)- is -C=N; and X taken together with R3 forns
an optionally substituted heterocyclic ring, including
but not limted to 3H [I, 3, 4] oxadi azol - 2- one;
4 5 dlhydro oxazole t hi azol e; i m dazol e;




benzam de N-( 1-{4- [2-(1-Acetylam no-ethyl)-1-
propyl - 1H i m dazol -4-yl] -benzyl}-3-
Woyesaxos4pr opyl ) - 3 chloro 4 PCT/US2005/015724
sopr opoxy-benzanm deN-{]| - (,8-chl aro:i
[0%%&@%@}{122@1; ))f g@nglw:x}hog Wd?’eo%lﬁig/ 1 po yrglerlc binders by
me%ﬁ%ﬁ’(?@n fhfh@ AR’ TRROFRERE %F’dféestablhzels is combined at from 0.01 to 20

trifluoronethylimdazo

Wehth -pal]cplﬂrbaded] o1 thel polyresrplifls, preferpbydkym frloiey8.0 weight percent.
ano- 4-

ThRI-SEarbl Zgr n%ay[ pe g%cf grlltﬁrﬁe?ﬁwonaﬂf ﬁlg)bm%etrh%}l ﬂlrectly into the final

coat;ngﬁ folhiadibh i Hbﬂéé@the%teﬁbﬁﬂzers MeP ¥ be incorporated 111to or onto the
ydr oxy- propyl ) - 3-cyano-4- |soprop o_g benzam d
he

polynfer bqul:(ogc Bit ﬁamcg,b]ijyll_ngnz_ahon or by another suitable method The
[ . d| n V. n :
1nc§]r;§cﬁ of ales%zlb%lg%os)z(y lt(le/ﬂlz%g rrﬁ’{% g%ﬁ%& ?_Q%Jh%to minimize the leaching
ouf 8f thd st%bﬂizyf fromrthe edativik compesitisopr opy! -
1H i m dazol -4-yl] -benzyl }-
3- hydr oxy- pi Opyl ) - 3-chl oro-4- i sopropoxy-benzam de N-(
[0(]4.1g Ahe[spablizpr A@é’tk}ﬂ upadl oy wgtpn with one or more stabilizers known
h
d
ox&)?h%g g]iﬂﬁé@gguﬁml J:(la'tlgg rf%%llmgatgm may D[ClIJuOdreb l_m’c are not limite
to ]orﬁﬁirhlydre ebhﬁn@e}s heliaraniddaABSuch as rosin or functionalized rosin (e.g.

N-(2-(2-am -,-2- t hyl onyl ani
b o B BB b 460 2l in ages,
I 4
plﬁﬁ%&l{s d?g@ﬁéin)g %eﬁﬁ ﬁﬁl@rsu’rtﬂé?%%p@ﬁ%éggﬁrﬁ&m&e(e .g. Cuyy0), and
orgabietdiiiocitles. i avikdawo lin theyarf] -
benzyl } - 3- hydr oxy- propyl) 3-chloro- 4-(2
rifluar 1rreh - et hox benz

[0(&42(] i h@zst@,?lﬁ%qqungﬁxl Ay chg}][s %gf used r][o fd Sricate self-polishing
mei'nn{eA' H%T)ﬁ[ﬁﬁthﬁmfsm fazolerdl;, ZrcabR¥iohdiale oRnyddf ReREM} marine

cyano-4- i sopropoxy-benzam de
anmfoomall{t 4pa[i12t mcem}sndelredettmwe & Hungtipsz of -they apount ed Zpidrelyzable

ropyl )
mq}lopﬁ ﬂtey lﬂgé]i’ yﬁng?ﬁd g)agq’atet t%ﬁ%p@ggngﬁ%gﬁ%oqg &Iid( Claims
seahibindrdadny sifyl ubidytatd espoysihers; tba@egxtycammyﬁ )11-1133 ¢hkosen: that
4-(2,2,2-trifluoro- 1-nethyl-ethoxy) P
thwsqpprpnc@gr@mfdh@ c;qqqoadg@[qeheszqn chemlcal taﬂoung the polymer so
th%] iPYd ée%cﬂwgl' g\kz%%@géhz ‘Je%]e%'fgflt% Eéﬁ%{s%%xaéﬁtytg}the polymer chain at the
aM{/(vG’a-tfﬁ Andifhed. h"j?h@mvmak dimky yleahiwly)attacked by seawater allowing the

pobmq%-fat? (ﬂmé@ﬂ %59 X%@ \%alt%)'[s]ohg%en%/ﬁawater swellable. This weakens
th@h?yrb?[yzg’d CUARE iSRRG )éﬁaﬁ‘ﬂf- afbt8hat moving seawater is able to
4- (8-acetyl-i mdazo
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10-J ( XSpaipatafide] G‘Bl}@nazhvn‘éti’rﬁ% Sur@rod 5Yasddivad phdatgl } met hy
1019 - I oprhacatiypy @pipinjer 4vith 0% Cug® hpd é?/hgzhl)loniya}‘rbmm de
105 Cf‘(b@fr@aﬂﬁ[vé) Polymer with 50% Cu,0 and 5% magnesium sulfate.
106 3- (Eﬁﬁ{ (PoAmbr PRENI0%B CREW laha@BYN@lRe BYlderet hyl ) p

of70 IOY( a&ﬂve?tphwn%r '%M{h)w%ﬂl REAFVFGIGuEtherReN { (1

v 6 L6 LAY E R RNMIEATE NP salt.

10}4‘9 [ ?(El% a oxy ith 50% CuaO and 5% molecular sieves (granules).

enzam
3- Cyano- N-((15) 3- hydroxy-1-{[ 4-(8-net hyl -5-0x0-5, 6-di
hydr oi m dazo[ |, 2-c] pyri m di n- 2-

yl') phenyl ] met hyl } propyl ) - 4-{4 | - net hyl et hyl ) oxy] benzam
de

3- Cyano- N- ((15) - 3- hydroxy-1-{[4- (I -met hyl - 3- oxo- 2, 3-di
hydro-1 Him dazo[l,2- ]imdazol- 6-yl)phenyl]nethyl
}propyl)-4-[( 1-nethyl ethyl)oxy]benzam de

o~

ES

=
%.
I~




hydr oxybutyl } phenyl )i m dazo[ |, 2-

]pyridin-8-}'1]-2-propenoic acid N-{(16)-1-[(4-{8-[(!
W@ER0034A A300- 3- 0X0- | - propen-1 -yl ]im dazo[ | PCT/US2005/015724

J2-a] pyridin-2-

yl } phenyl’) met hyl ] - 3- hydr oxypr opyl } - 3- cyano- 4- [ (

1- et hyl et hyl ) oxy] benzam de

N-[(15)-1-({4-]8-(3-Am no-3-oxopropyl)imdazo[l, 2

a] pyri di n-2-yl ] phenyl } net hyl ) - 3-

hydr oxypr opyl ] - 3- cyano- 4- [ TABX h§1 et hyl ) oxy] benzam de

3- ChlisgoeitINRGLib (Eélatl\ﬂe- to{lhiial Bischdity) perSFimet (Wedksl dazo|

1, 2-a] pyridin- yI ) phenyl ] met hyl } - 3-

—Nydunaeypr opy I-ret hy[ et .hyl ) oxy nzam de
R&l(m@)-ﬂ{“ (23 bh| or b- §- et Ryl hitdaro Fﬁ D- 8 ’
pyrogsti h-25 y| ) phenyd ¢ met hyl } - 86 * * *

1b{yqr6<sx5yprp4:)y ) +.8- cyanot 4.4 (| - net hyt.et ﬁyiz.@my}.behzam e
183 Yoo 1 (| 8- | L.4{B-FHupre-4{[2- (] * * B
1da NYeeXY~1- rethyl etshyl) = 1{ met hyT -+ T H i#=r ai dazol - 4~
5 I[SReY ! Faef nyd ) § 35 By dr oxypi @py| [-4- | (T met hyl et T} o
1FY[PEIsPM AE] S3ENT0fo- 441 | 62 * * * *
1.7 412008 OXY - .ijb ($sNMET Ryl T m«dazold , ¥- « * *
1511; ¥Edoi T 72 Yk 27 pyT [ diny [ rerhyh} Ry =4[ (T~
tig)() t{lgyl yIpergamde 8- G or;o = ¥

W N
1

b

=<1t 5(8methytimida

yc
Canﬁ]éJ[sj di g{lw?/y), i;yﬁlsgﬂ@%%%'@ﬁ%doe} gan%¥l zl’f as a[n(effectwe
stabill zef fo‘lf 'du%@(c'on{alrﬁhg?zhﬁﬁ/é(ﬁﬂﬂwéd) tol otie tchiydiddtes.
H i m dazol | uor ophenyl }nethyl)-3

- hydr oxypr opyl ]-4-[(1-nethyl et hyl ) oxy] benzam de
Ex@ehd D o-N-[ ( 1S)- 1-( {4-[2-( 1,1-dinethylethyl)-I
-methyl - | Himdazol -4-yl]-2,6- difluorophenyl
[OOGB;tIhﬁlf))H@Wm@)sdﬂhp}ey meﬁ)@yﬂebaléd bfd tested in the same manner as in
1msth|ethy| z{am %S-Chloro-l\l-[(l
Emplq%zRewfé@E? ltl di‘met hyl et hyl ) - | - net hyl - |
H i m dazol -

1y1']gﬂ‘8&§51} )%% §rx’i}}f @&B’éﬂdlzo/ﬂ’rtﬁ' met hyl et hyl ) o
] )Po

) I 4pg1p }gﬁt Clll O, I3% 15?1?1hoirorre diisocyanate and 3%
11. 3hy(f|0 9?;r\@'51}/¥é)‘%ﬁuzpp %g/q_'cg %‘Plﬁ%% \éQ{ﬁngn%ﬂﬁ‘y @mc oxide.
3-Chloro-N-((!I -{[ 2- chI0|O4 (8-nethylimdazo[l,

] pyridin-2-yl) phenyl ] met WBLEZLL hydr oxypr opyl ) - 4- [(
1- et hvumnw ooy (Hedaivare dutig \éﬁmﬂtmwﬂhm%\’\)ee&s)
b2} Gtitabi| O 8- chl of oif m daFo[; 1, 2% 7 8
yri (fispas Vlbn enyll] net hyl } - Hydroxyprapyl )} 4- [ (
11723990 &t Kyl ) oky]lbehzAni*de] * i * *

132ChI @O N-f (LRAL 1 [- 212, 52-3li f 1%80il024- ( St Byl mi dazol |
112- [ 1990 i dP-h- 2-30 ) [pRény| 12et h }- 34 hyldt axibrlopyl ) - 4-
[ ( 1-nethyl ethyl)oxy] benzani de 3- Chl or o- N-( (I

Cdnclus{oﬁﬁ “Tahel sebiliAng 8Fee bh yiidyadothayd [chrbdefiin] duyis ifdilrer Eelyﬂil)ned

t hyl hyd 1)- 4-
ki ﬁyﬁtw%@m@ééiﬁﬁr°py el

3-Chloro-N-{(1S)-1-({4-[2-(I
JI - di et hyl ethyl)-l-rrethyl-l

EI—I-i | dazol - 4-yl ] phenyl } met hyl ) -
—w@ﬁé@yl am no) - 3- oxopropyl ]-4-[ (I -met hyl et hyl ) oxy] ben
e 3-Cyano- N

(I S)-2- -[2-(1 ... .
[0(167&.%faywmgmpﬁes it ppaced b vt Fllezﬁf‘we]l’bﬂ’é]ﬁ‘ﬁ‘s}l-nl
Ex (1 |p8p eny uétrsna%}eoghgar 1é)lnTyftbiealm no}nmet hyl )ethyl]-4-[ (I -

hyl et hyl ) oxy] benzam de 3-Cyano-N-[(I S)-2- {4-[2- (
1 1-dinethyl ethyl)-1 -nmethylg 1H i m dazol -4-yl]phenyl}

{
|

[(ethyl am no) car bonyl ] am no} net hyl )ethyl]-4-[(l-nmeth
et hyl ) oxy] benzami de
[(IS) 2(Amnosu|fony|) l-({4-[2-(I,I-dinethylethyl)

(
Y



Monoam ne and quat ernary anmoni um conpounds have been
described for increasing the storage stability of
wa@niosfiodh@nt pai nts contai ning binders wth orpemnosiooyd15724
functional groups in WD 91/14743. The conpounds
i nhi bit paint gelation caused by using antifoul ant
124gefEempprativodolunet widghpeérisqhoyngiisocyanate.
1212| t @opyure vo8ni%ailm- d@}’@l heredcazhasiigyé’)- as mari ne pai nt
bi nder and biocide in US 5,1 16,407. [0005] U.S.
Pat ent Nunber 4, 376, 181 di scl oses the use of hindered
phenol s, such as 2 TABLEtQrt - butylphenol to reduce
the viscosity increase observed in the storage of
Vigdid RS HeIRAD §111@19Wﬁb& it9 p&uﬂﬁ@l{w &Qxbde and
trrorgagotT Ny contar m YTTETS )UDbJ‘1r|azoIe
Phi jagla40!| €, | aRd be%zotﬁlazope def i Vat’i ves®hdve been
19escriged (1| US| Ratenis Numdgr 13, 7785 508,4 gnd
1924394 1 (85| SL.ADj 111Z€r$10] @nt|i ioulant paints
contal N ng _unsaturated aci d annhydri des. These
derivatives prevent the increase in viscosity observed
whe :;e antifoul ant paints contain copper conpounds.
@%@@&7# Anot her met hod of stabil i zat i on i nvol ves
renoval = or blndlng of any %ﬁ@ éhe fornul ation. .
[0068] I'he SollQpping spmpley Hiees T PHCs B iesied i Lie S8 miznger b in
ERLER RS AN T aph. et hod 15 1o add an
ani'c or inorganic dehydrating agent. U S. Patents
Nunmbers 6, 458, 878; 6,172,132 and 6,1 10,990 descri be
13t1he Posen@afwitndtidr DdsydppsulcatiEalitile, 19¥ntinebkicle at 70%
sod@Qhbhd 884U as nol ecul ar sieves, orthoesters such as
met hyl orthoformate and net hyl orthoacet at e,
orthoboric esters, silicatgapigngsi socyanates.[0009]
us Pat\ﬁ@épsﬁ_y Jf{%ao %ﬂéiatlgn?ﬁ)q{ﬂtﬁﬁﬁ’lstcbﬁtyﬁ'%@l ?ﬁn@(W@ék@} ively

—tn g gna Wa TS Ol genydrattng agent

ki pganotli n ] dul ant palﬁts t & inhi’bit @he
W'ls ass fyiancngase.s Th U5 Patent s1.p, | 3dL, fals
2, 1237 5,232,4937 5,185,033, 5,1 1Z,397; and

98, 47 :

C%%ﬁ‘ﬁlo%% (Ber G L B0 P E b )ENR et cose Formulation
1094ﬂﬁb6ﬁwcwmﬂéoetﬁagnlve to increase storage stabllity

by renoving noisture in paints containing zinc

pyrithi one and cuprous oxide. [0010] A problemwith
E ar sieves and nost dessicants is that the

bi nding of water is a reversible (equilibrium
[0Q69 déresfollcﬁhhng samiples everhprepaicd pind ?S@g in He spapeepanngr as in

bou anoynt i.s N avai l able to the system
T%%rdﬁsﬁ@a%e Ofﬂi’?én&%l’t}y??er bi nder. [0011] Chel ati ng
agents have been used to stabilize antifoul ant paints
14S0Nt@LH u%)r ydlsqﬁel Rh ¥65 @LO 81d b lditheth@igiyesxinkl 1
140233 (%gﬁw cﬁ?m&h@ltﬂg o, eN81ded, PYrid@s At skigich as
14‘%e oaﬁp isre)sPol F&f‘fﬂ (3 %a@ﬁetd)ﬁfﬂei';% F I 1§1rﬁ1lheet§tracetlc

, OXi NES,

o) Y€ er.eqf , and

14(4 ga(?;logl tléf@) Gﬁglﬁ% ‘E ‘rlﬁgﬂ aﬁ%’s 5 L%Q%?‘]Tfa}%e

145 sd@dymsr Wikl pR4 Pl of coating

14p§odﬁﬂﬁﬁ@@wﬁ%é@ﬁdéuowwgﬁ9éBﬁﬁ@ﬂﬁﬁﬁkrfouIant agents are
added to the paint. [0012] Each of the present
approaches to the probl em of poor storage stability
have shortcomngs related to inconpatibility,
volatility, poor efficiency, or some other problem
For exanpl e, hydroxylam nes and tributyltin oxide,
effective stabilizers for triorganotin
pol ynmers/ paints, were found to be ineffective as
stabilizers for silyl acrylate polynmers. [0013]
Surprisingly, several other conpounds have been found
to be effective stabilizers for polymers containing
hydr ol yzabl e carboxylic acid groups. These novel
stablllzers |nclude trlorgano phosphltes triorgano

1 . " o




tris-(trimethylsiloxy)silyl propyl nethacryl ate,
tiglic acid, and trans-2-hexenoic acid. [0022] The
wa@eooglii@4mononer (s) are copolynerized Wi t h onePCT/URIN®015724

non-acrylic ethylenically Tn ted nmononers. The
properties. of the copolyne B ai | redé$ t he
choj ce&/isgasity Retlg (Relag Visposigy ppisTimeWeghs) 1 o

Igﬂj&@ﬁdphp hygrophgllc mrhydsophoblc natEFegof t he

_copoli¥ner_By—chai-ce—af —coRpRORBI( §)—used-Exanpl es of
efl—i-n—formng-the-copehyrpr—et_th

1428809 o’ ilnclu e, hlt nr& | iy tled—tol ‘j’i..y|

1631|5168 K2dh A< i nyl ceinfejgyinél pgépiggng, vi nyl

Ihtit VP8 o 3-2 'n§/L behz tjé, mal eilc astler & clu‘_ﬁ als

1645 Nl ply) 16l dat o, i et By @mtéﬂ ' $otl

1l ] 148ili ddfprlogyi Imdifealt 6.9 tlrfbx ethyl

nal eate, funmaric esters such as dlnethyl funarate
Codtletioyn! Thianwleadre alsdieffeeipveopatilifansrar at e, di i sopr opyl

fumarate, styrene, vinyltoluene, al pha-nethylstyrene,
ExNMubtedigret hyl acryl am de, N-t-butyl acrylam de, N-viny

pyrrolidone, and acrylonitrile. [0023] The acrylic

PV HN

O o A e e F 35 4
Exmnpkﬁ?ekﬁmﬁsanbmdumnmﬂhbbﬁé acrylic polynmer is an

organosi lyl (meth)acryl ate pol ynmer contai ni ng

hydr ol yzabl e organosilyl ester groups. Especi al |y
150" efpRtyed vAkes 6% ican®l 59 I3 (diBichonagyutBb ikRtaal 3VNBPT.
15020I0‘iJ é&mﬁ@% lduzbf b Ky, 'cﬁé;lcl/dh(e h&haGiMIdR RS 5% ZnPT.
15 gnc PL(J) érrv#l ﬁ?? | (ﬁi {) Y54 § I'lﬁ [éﬁeﬁ 15erbodiimide, 5% ZnPT and

|pheﬁ3? et hydcryl at e,

pheny ﬁ%?hy S|Iyl(neth)acrylate triisopropylsilyll

(met h)acryl ate and tr|b3%¥ F (meth)acrylate. [0025]

The acrylic pol in esent ipvention is

or eparVia 2] i) 4R? atgvem SeOH{Y D Jvnf Wegkshy t h

1Pt eImifial Mis¢le bt yL%nl cal L Y. uhs ||$ atled®n n?‘r%I 8

Ipnontql8 thdf gr é-Scapdl li>zghi28 tlhérlewi 2 |Spdcilf i ¢
1fMBnbnEMe Havé Hedd di ddoverldd |t 8-0d ddeflul20 d 2.7
18ynt h8sP ziind-3t dr gdl vinBris |orl-6hilgHer ipdl% nenst aof 3
present invention to provide a polynmer with inproved

CopeRBRht iDHsySeteRybenboilnmidé bexfoid dffegtivaigl icthagkesence of Cuy0,
resi stance, while retaining acceptable water
ZnglsadfinG t y. [0026] The random copol ymer bi nder can be
obt ai ned by pol ynerizing the m xture of nononers in
the presence of a free-radical olefinic polynerization

Ellnlilgior or catalyst using any of various synthetic
res such as solutlon polynerlzatlon bulk

Q)

e atlon IS|on |za and/ o
(0B Tk to Gavinaismeles yees Babared AER IreenduLic ame TSR
Ex\ﬁﬂn &l Y RS&fks R hB%nahrablenePr eparing a coating
osition fromthe copolyner, it is advantageous to
dllute the copolynmer with an organic solvent to obtain
16d polyyree wwithd % tli 3 didyalohegylacrbahingide emd 5%i Ssad$ine3l 1 fFom
Rohii snd Hbasl S desirable to enpl oy the sol ution
pol yneri zati on nmet hod or bul k pol ynerization met hod.
[0027] Exanpl es of useful organic solvents include
aromati ¢ hydrocarbons such as xyl ene and tol uene,
al i phati c hydrocarbons such as hexane, cycl ohexane,
and heptane, esters such as ethyl acetate and butyl
acetate, alcohols such as isopropyl alcohol and butyl
al cohol, ethers such as di oxane and tetraliydrofuran,
and ketones such as nethyl ethyl ketone and net hyl
i sobutyl ketone. The solvents are used either alone or
in conmbination. [0028] The xpesirabl e nol ecul ar wei ght
of the acrylate copolyner is in the range of,6 from
1,000 to 200,000, preferably from 10,000 to 150,000 in
terms of weight-average nol ecul ar wei ght. Too | ow or
too hlgh nDIecuIar MEIght copolyners create

. —



[ 0038] Carbodiim des act as dehydrating agents to

stabilize the hydrol yzabl e pol ynmer. Desiccants
weerosanishy used in the art, such as sodi um sul PEL/@S$2005/015724

nol ecul ar sieves, or clay, work by physically

absor bi ng noi st ure. Th|§¥¥%L%JﬁeverS|ble wi librium

pr oced&scopitn Rate ARelative RdnidinlYisgestyhperi TimsrdVeeks)

ID¥ dripeel Nisarle &nd dar dtidn)], $hylsi &alll y6absof hed fatler

l1ean bd0Teel dadeéd [batk li 1% [t he dy$Ht%em lidadi de tio L1

hydrol ysis. Carbodiirnides chemcally react with
Cof®luSibyf Bicythshegfieniwdiintidasttibiiredbihder ivcsbpatibld with SeaNine
s1jrreversible and allows the conposition to maintain a

hi gh degree of stability over a long period of tine.
Ex&%Bﬁpﬂ exanpl e of a carbodiimde useful in the
invention is dicyclohexylcarbodiim de. Upon

th water, the [
Wﬁi‘i‘h B e BB el sp Rl S sl B S RAR Y an
Exh@pfels. t Resulte pRAAGAn il Fasitabi | ity of the
bi nder/ pai nt.[ 0040] The stabilizers of the invention
can be conbined with pol ymeric_binders by nmeans known
17iln Polynagrewithpo &uonf Yo gnotaxedes argh 10 bLaEQAZ0le o i ned
178t Pobmd vith $8% 20,0e] Yhizinsexiden and3¥eld3 bis(Timetpdsilyber
solids, padbdiimbley fromO0.1 to 8. 0 weight percent. The
178t ag@bllnp@ffatm@yl’dbﬁnm wigld 50%0tCu, 8, $efoutincooxidd, ahdd%bl,Bder
r ety trinitRylting) éarbaliingigatiqlg formul ation. Sone
17@1f @nylﬁér%ﬂ{ k@R rcslzaayo%lzee Redd, REOB R RbRGpYINtaebiimide.

17&Nt @gyilﬁer% 1Y 56 Cth%@ enging cﬁ{u{er 8% dhfk@b 1 ca1bod111n1de and
poly gg another sui tabl e
(5%

17;?2?? Poreartvlsfl 1 3 (? L'o%(?c{e a%&‘%?’l@ﬁ?é%g%%@ﬂ&ﬁﬁdlﬂ
fron1 he P @ﬁf% 6%?7 é) 004 o g stapili
17y oyt A)&Wﬁ Dol T graBbhond®

spa@pﬂm@éks known in the art. CIher addi tives in the
coating formulation may include, but are not limted
to, one or nore co-PABBE and/or additives, such as
Visasity Ratio {ReletiveoodhitizbWiscosiyn péieligie (Yetekb) r osi nat es) .
I@Q’ tmﬁmal’ad i tives |i ngl ude,pigngnts, corgapi c| dyes
ryl ngvisgent s ApLestIC|zers* dilspersing agents
1f/ill | er975 t hi ot rogit lagentls,3Di bcidels % g 70uP0)l and
162gRNI B6T0- i loci dels? |asl.knovid i |n el ard . LD®4 113Th
1gBabi ized |bi nder ¢onpoditi ofis may be fised t'o | *
17abri care slelfé polishi ng/ marise @i f ol ant2.pal d$.| I n
1g8ner adseo t hie ey osiian fat®e bfi.@ seld - pol.d shinyg pari np
1apt | foghant| pai nt #s lcomsidered t¢ be & funétipn*of
irhe aﬁ%mﬁt 6T7hydrpiyzabje npnojrers i h the| pod ypers
ndeed, Patent 4,593, 055, which discloses and
ColicRs S1 tﬁfneﬁ{mlypl BrvdliMidashy lifi"éo? @P%M&ﬁhﬁhde are as
teaches 5, "I'ines 43 et seq hat
eﬁkdm@umﬂmmmmmxwkm@mdmmeber05|on rate relles on
chemcally tailoring the polymer so that it is
sel ectively weakened at certain points pendant to the
Ekgﬁk%ypg chain at the paint/water interface. These weak
“Tinks are slowy attacked by seawater allow ng the
pol ymer to gradually becone seawater sol uble or
[0673) VBhieeln]l swimg| satppke. waprspanehiwskisstedhan thy daoe yzgger as in

E)%ﬁu&)&é? @/ﬂ&chg 8}8?[68{1?1’68’]\%; Sag(? er?Tﬁfi g%(a%@ t\é’%etsg \%%s {%ﬁ/ éc{](gut at 60

°Cﬁﬁﬂg§ﬁléﬂ£ﬁﬁ§ﬁj§gﬁﬁﬁme [0043] The toxicant used as an
antifoulant 1n the coating conposition of the present

i nvention may be any of a wi de range of conventionally
known toxicants. The known toxicants are roughly

di vided into inorganic conpgunds, netal-containing
organi ¢ conpounds, and netal -free organi c conpounds.

[ 0044] Exanpl es of inorganic toxicant conpounds

i ncl ude copper conpounds such as cuprous oxi de, copper
pomder ~copper thlocyanate copper carbonate, copper

o,




| unps or gels before 8 weeks. 6) Continue the test for
8 weeks. 7) Judge based on a Pass/Fail criteria of no
W@ RG0sn10ago or gel ling. AU viscosity neasur enment BCTHERI05/015724
done at 25C using a Brookfield RVT visconeter. Note
that an asterisk in the tabl es bel ow indicates that
19%the Rediymérecogediniag 3¥nh3 Digrdaliprglearhoddmidte vi scosity
was not possible. Under these conditions, a
tributyltin copolynmer pa ?i ter 8 weeks at 55 C
This increase in wscosnt%')sfl %t°the tributyltin

copO&Mé‘@[tqulbqasmﬂd@totlmt&l V@s%bﬁt;f)f shelf life at room
t

at ure anrm 1L1 aml e of

p |Ig ] ph Mdlljr et Hu| \l| 3 4"1 r-r5\ 0541 Ao 831'\[ hyl

bsY.T"i M EH N I b

medh cHyHate)—+n SO—w % Xytene—sot utTonm was conbi ned
with each of the following |listed stabilizers. The
ChRhepmt age of stabilizer and other additives is based
on the wt charged to a 50% bi nder solutjon. The
Thestebiliriae efeqs |og diggelohererh cpbadivpids vag cpafimreds Acpighesr
ta%omalggtes and eval uat ed using the descri bed
atCelerated test. The results are shown in Table 1.
1.1 (Conparative) Polymer with no stabilizer. 1.2
Polymer with 5 % Triethyl phosphite. 1.3 (Conparative)
Polymer with 5 %bistributyltin oxide (TBTO. 1.4
(Conparative) Polyner with 5 % butyl ated hydr oxy
toluene (BHT). 1.5 (Conparative) Polyner with 5
%hydroqui none. 1.6 (Conparative) Polynmer with 5 %
| sopropyl al cohol (I1PA). 1./(Conparative) Polynmer wth
5 %thyl acetate. TABLE 1 Viscosity Ratio (Relative to
Initial Viscosity) per Tinme (WeksConcl usion:
Tri et hyl phosphite (I D#1 .2) stands out as the best
stabilizer in this test group. Exanple 2: [0057] The
foll owi ng sanpl es were prepared and tested in the sane
manner as in Exanple 1. Results are shown in Table 2.
2.1 (Comparative) Polymer with no stabilizer. 2.2
Polymer with 2 %tributyl phosphite (TBP). 2.3 Pol yner
with 2 %triphenyl phosphite. 2.4 Polymer with 2 %
triethyl phosphite (TEP). 2.5 Polynmer with 1%tri et hyl
phosphite. 2.6 (Conparative) Polymer with 5 %triethyl
borate. 2.7 (Conparative) Polyner with 5 %
di phenyl net hyl si | oxane. 2.8 (Conparative) Polynmer wth
5 %triphenyl silanol . 2.9 (Conparative) Polynmer wth
5 %ethyl acetonate. 2.10 (Conparative) Polynmer with 5
% zinc oxide. 2.1 1 (Conparative) Polymer with 5
% itani umisopropoxide. 2.12 (Conparative) Polyner
with 5 % zinc pyrithione. Conclusion: Wthout a
stabilizer, the polynmer gelled in 4 weeks at 55 OC.
Tri butyl phosphite and triethyl phosphite are the two
best stabilizers in this group. Exanple 3 [0058] The
foll owi ng sanples were prepared and tested in the sane
manner as in Exanple 1, with the nodification that the
pol ynmer used was
pol y(tri phenyl silyl met hacryl at e- co- net hyl
met hacrylate) in 50 wt % xyl ene sol ution instead of
pol y(di phenyl nmet hyl silyl nethacryl ate -co- nethyl
nmet hacrylate) in 50 wt % xyl ene solution. The results
are shown in Table 3. 3.1 (Conparative) Polynmer with
no stabilizer. 3.2 Polymer with 2 %tributyl
phosphite. 3.3 Polymer with 2 %triethyl phosphite.
3.4 Polymer with 5 %tripropylamne. 3.5 (Conparative)
Pol ynmer with 5 % zinc pyrithione(ZnPT). TABLE 3
Viscosit Ratio Relative to Initial Viscosit er Tine
Weeks Conclusion: The contref did not gel after 8
weeks, but the viscosity had increased by 10 tines.
The best perforners in this group are
triethyl phosphite, tributyl phosphite, and
trlpropylan1ne Exanple 4 [0059] The follomnng sanples




Exanple 7 [0062] The follow ng sanpl es were prepared

and tested in the sanme manner as in Exanple 3. Results
wa@e®sshawn in Table 7. 7.1 (Conparative) PolynrCT/NB1005/015724

no stabilizer. 7.2 Polymer with 2%

di et hyl hydroxyl amine and 3 % ZnPT . 7.3 Polymer with
Wlia{ th‘?%ge and 3 % ZnPT. 7.4 Polynmer with 2%

methyl1 m dazole and 3 % ZnPT. 7.5 (Conparative)

1. Pol )Anﬁabnhztmbm%rdqoatmmn &ori use naamalsl -Souab ToatiDARIORPYising:

\/sc Slt Ratlo ive t.0 11l Viscosity) per

Ti m§l éiHT ai;ﬁle OTRBTE b{rgiafs d initial

vis %9@' dlyto Qf) peRRh B} whight, Badd onlthé B1n5515éb116§250ff0[1@ 61 190
cps in Exanpl'e 3 -an indication of poor stora

stabtliziors| setegtedflran SieaBpyn cBWisHBE 9%¥OngnPIPhB$Pht“ﬁég’émtgé%‘? s
were carri e PT to ensure
?eﬁb]i“%[erzo (%?O%gégqltmd\)%g C@%ﬁe gl\?/cgf %‘gfrr% (gmlffﬁg%rrpat ibility
of Zn conpounds. Exanple 8 [0063] The follow ng
sanpl es were epared and teste n.the sa nner as
2.in Bhghnbelizgd @ngQIQP%ﬁ“éms 6@&%“’1 Wieiihesagl Digdar is 2
Eiyer with no stabilizer. 8.2 Pol ymer
(méf?%@@ﬁ@é%\g I‘Hlldl r11e (Conparative). 8.3 (Conparative)
Pol ymer wit h 3% Cu2Q, unst abi | | zed 8 4 (Conparative)

;. POLATEL M 0,80, 0 S0ANTS O Byfrts

bu§ie§1s(§é&l§&ﬁb&ﬁld MﬁaerPol ymer with 2% ben20| c acid,
unst abi I'i zed. 8.7 (Conparative) Polymer with 2%

ben20| c acid, unstabilized. TABLE 8 Viscosity Ratio

( Rel s¥a%1lt1£ lbnﬂ&& @(lfnl%s?t?&f'&ft c)fannole(w hdi el Sstagigsﬁ{%% %?ng

Cbnc sion: scosity o u
php§ihyee f:mﬁﬁns’le) trlsthahzlhesblﬂib P (Qﬁ’([plmp}shl(a, tringdpleephite and
3500 cps) .- an indication of significant noist air
migREesheEofur | ng storage and handling. As a result,
there was no significant viscosity increase after 8
weeks; however, the starting viscosity is
5.un ac’ﬁmmted:inlhmd bEx&npd)mp@ﬂ'{l@D@“AqlalﬂfhbVvﬁlgllellbw%@‘loé&ﬂml agynes
were prepared.and tested in the sane manner as in
CO%P%B&“ DYIRBUNTt s are shown in Table 9.9.1 Pol yner
wi th 0.9%pyr|d| ne. 9.2 Polynmer with 0.9% pyridi ne and
50 % Cu20. 9.3 Polyner with 2.0% pyridine_and 50 % .
6. Cu2 3 hegstabilsdyhinder gpmpositiguginaingl WoesHysaid betotoprpmaticy

iy ol eat ey ] ﬁ@%@ﬁ%‘% HPBEE i ne anc

3 %2|nc OXI de. 9.7 Polymer vvlth 0. 9%pyr|d| ne and 50%

S ety WSS TR

% RYt hdib&and 50% CuZO and 2% TEP. 9. 11
Coﬁ%jmegm?’ fo % 0. 5& 6yr| %Il ne and 2% TBP and 3% zi nc

OITB.dI ne. TABLE 9 Viscosity Ratio (Relative to Initial

CI ea ?e;,stt%%]af gehllééebﬁpxgqai)ﬁéml?tggnc 3 ggre&)} sa1c‘1% staﬁlg%!il)c%mgrlses

0.VE y.0peRRhEsy WesRY Bhsed Wl thebinber JoYids. dl ne- St abilized
polymer is conpatible with ZnPT (9.4 & 9.5), it is not

W|th Cu20. Exanpl e 10 [0065] The follow ng sanples

a ‘o
ExarBre o AR bERbEd b of dIRng B RE 85 bfle wiorgano
lﬁgﬁlﬁ%&ihatalt wajt dreltyomaniviakdinG il @URErodrOmatiFoltypgen covnpdund.
50% Cu20 and 5% 1, 3-di cycl ohexyl carbodiimde (). 10.3
(Conparative) Polymer with 50% Cu20 and 5% sodi um
I %)gg%; r wth 50% Cu20 and
looé% ﬂrrll‘ﬁ“rg%h}%gncé%%t at e. ﬁftiox%%@%%ggt [ ve) Pol yner with
50% Cu20 and 5% nmagnesi um sul f at e. 6 (Conparative)
Pol ymer with 50% Cu20 and 5% sodi um sul fate. 10.7
(Conparative) Polynmer with 50% Cu20 and 5% cal ci um
chl oride. 10.8 (Conparative) Polymer with 50% Cu O and
5% dodecyl sul fate sodiumsalt. 10.9 (Conparative)
PoI ymer WI th 50% Cu O and 5% nol ecul ar Si eves

—AEmL ™~ AN NS e ~—~

P T oy



Conclusion: Triazoles are also effective stabilizers.
Exanpl e 15 [0070] The follow ng sanpl es were prepared
war@stieted i n the same nmanner as in Exanpl e 3PCRES2M05/615724
are shown in Table 15. 15.1 P% ymer with 50% Cu20, 5%
, 3,8dPEG e @ﬁ@@f%ﬂ?&éﬁf PugRRle PHKIS5 06 ZNPT.  15. 2

PoI éﬁ&%g%,
di cy ohei%?gggé% ||n1d%ﬂ%%gégﬁygﬁ%QHdTgmgd%gfyﬁ%PrnKne
Wi t h 5@%@1@1@ selseted fidm ‘dille(gycuipoiwmyﬂnm:oﬁmdrganv @hcpsp&%;s
ZnPT and 10% zi nc de Concl S|on ;
ot bor B HERAEH BEeB T uRL R R TR s S A bpfiingses:
O ZnPJp@nd ZnO Exanple 16 [0071] The foll ow ng
sanpl es were prepared and tested in the same manner as
i n Blaspeetidoul@dsul ts are shown in Table 16. 16.1
Polymer with 3% 1, 3, dicycl ohexyl acrbodiimde and 5%
SeaNi ne21 1 from Rohm and Haas. Concl usi on:
11D cyriendigixfolladecdamidp icoingesigdmbf ¢lhize tl), bilrten shid antifoulant
conpatible with SeaN ne 2 11. Exanple 17 [0072] The
COPGIISBW O WeHilce andieteanisbepsiehioside t ested in the sane
manner as in Exanple 3. Results are shown in Table 17.
17.1 Polymer with 50% Cu20 , 10% zi nc oxi de, and 3%
12benZHtereimizfmluhmt dohtidg Pompostiompf ﬁaiﬁo% Quer pomp)%izg ouie or

and 3% ,3-bjs(trinethylsil rbodll
G5 BT O o PHE PON T e o USRS DI giganic
' it 'thﬂ?d)t&( i€ havptd)Ylastidiydry, dlS ersing agents,
@@igﬁgx??ﬁ?n§%§%é3 ﬂ %ﬁ%rﬁmnth 5096EL © %096
bigdides, oxpisides aad 9%5@@1uosgﬁ@a<‘o@9md@%r bodi i ni de. 17.5
Pol ymer with 50% Cu20 , 10% zi nc oxi de, 3% dii sopropyl
carbodi i m de and 3% zi nc-onmadi ne. 17.6 Polynmer with
50% Cu20 , 10% zi nc oxide, and 3%
N- ( 3-di et hyl am nopropyl) -N -ethyl carbodiimde .
17.7 Polymer with 50% Cu20 , 10% zi nc oxide, and 3%
1- 3 di cycl ohexyl carbodiimde. TABLE 17 Viscosit Ratio
Rel ative to Initial Viscosity) er Tinme (Weks
Conclusion: |,3-bis(trinethylsilyl) carbodiimde, and
di i sopropyl carbodiimde are as effective as
di cycl ohexyl carbodi i m de. Exanple 18 [0073] The
foll owi ng sanple was prepared and tested in the sane
manner as in Exanple 3 with the exception that the
accel erated stability test was carried out at 60 0OC.
Result is shown in Table 18.19.1 Pol yner containing 3%
1~-Di cycl ohexyl carbodii m de Tabl e 18 Viscosity Ratio
(Relative to Initial Viscosity) Conclusion: The
stabilizing effect of dicyclohexyl carbodiim de was
confirmed at the higher tenperature.Wat is clained
is: 1. A stabilized binder conposition for use in an
anti-foul ant coating conprising: a) one or nore
hydr ol yzabl e organi ¢ binders; and b) 0.01 to 20
percent by wei ght, based on the binder solids, of one
or nore stabilizers selected fromthe group consisting
of triorgano phosphites, triorgano am nes,
het eroaromati ¢ nitrogen conpounds, and carbodii m des.
2. The stabilized binder conposition of claim1l
wherein said binder is a (neth)acrylic copol ymer
bi nder. 3. The stabilized binder conposition of claim
2 wherein said acrylic copolyner binder is a
silylacrylic binder. 4. The stabilized binder
conposition of claim1 wherein said triorgano
phosphites conprise triethyl phosphite,
tripropyl phosphite, tributyl phosphite, and m xtures
thereof. 5. The stabilized binder conposition of claim
1 wherein said triorgano amges conprise tripropyl
amne. 6. The stabilized binder conposition of claiml
wherei n said heteroaromati c nitrogen conpounds
conprise pyridine and pyridine derivatives. 7. The
stablllzed blnder conp03|t|on of cIa|n11 mhereln sald



