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[0001] This application clains priority to U S
wer@viosszenal application No. 60/ 736,289, fil edP®DUS200&044650

15, 2005, and U.S. Provisional application No.

60/ 817,019, filed June 28, 2006, each of which is

i ncorporated herein by reference inits entirety.
BACKGROUND OF THE I NVENTION 1. Field of the Invention
[0002] This invention relates to novel inhibitors of
type | receptor tyrosine kinases and rel ated ki nases,
phar REESIVIER BLIGWY METHAD, E@MQSWQMM&’RIM
and nethods for preparing these inhibitors. The

UQFIQ THEE e treatnment of
yperpr 'Pg?gtlveﬁg?gggggﬁp such as cancer and
i nfl anmation, in manmal s and especially in humans.

Thersaplgstic éwher@s of pelyGirsteae sthepssing and eelws']yrerlﬁéewsp@relcurrently
i.nase..f

oFEBL O LNECSREK 06 R BRBE 0 e of oo

m(cwam stiffnerB3 u(xpm)streagm Eerisbe stiamgsih) dm@qtne\m@mmes and heat

oS35 G50 BE0R P 5y B I Componen

reSthiless.i 1Sgey for (é&h.ﬂnp(ez Q02) Paltm 16693,832.135 Th €szkameich illustrates

g r rane coprotein rece
o P APRRG Sahrelfs ERae! aradii GBimePatier SEERAE: Jepsig prenetn,
imApadt rstrewgthJ and Izrdsdsg valuien @haﬂ anasuperibn tcackdretspmdmg velues for the
rec%gt?rs contain an intracellular active tyrosine
“RPR i n with the exception of ErbB3, whose
ki nase donai n does not exhibit enzymatic activity.
des;mssﬁbeptodnst dpplicstiorts @xtthemﬁiplastlarremggwqbtre tthat dhig lhesin be
t he 0 to I o
B8 ot AR e Dbl S, ot RRbiS Sl s fibended, o reduce
oﬂditeccftlx;bcﬂmﬁfsl askcanatekbwuhrpodbf(atyﬂmareelwptesmsbTob«ﬁa-ytn‘ne &ther) resins

er .of different nones. and bi ndin
bl ey i presfdes ot RAaHEo AreR e, and the
pbl?(dr?&né@thétﬁfdsﬁﬂn@& ih&@pbnatedand Batded ]ﬂ@éi‘@tedﬁﬁlﬂiaﬁﬁnan dThus, one

osphor, t n the. i ceII | ar
PG B rRFeRaRRS of B HERVIRGS efftakiering it ToGieEPBibe Fefuoval of
vbmane empohbias dithgEehBkibRcksr aRadple] M@ SKiPRaS®o. 3,633,880 to
domai n, these receptors. nust_ heterodinerize to licit

Newmpark ofeseribesnan grsadandhgt teluses lomsnts & alipmatefe compress and

d@&ﬁﬁﬁr&@i Yhé Q€A SHebetyO libBiatihdt ®olg@é eécthpslichiseraaat a plurallty of
si gnal i ng cascades |nclud|ng t he ras/ra?/NEK/NAP

Ve RS 91 TIRRYS therklapiieaeqraponenisn af's @nptipg @eﬁwﬁﬂ U.S. Patent

NEPENd 6 AR2 WG Rmb@&%ﬂda al, ed%&ﬁ:@éﬂ an séifaRidnN§rocess whereby a
intracel lul ar signa domains differ as to what

PBb‘Phﬁb)Q%nea‘i‘tbefd‘@FlF‘\}&f‘t?é‘ é%%ugdeg YAFYYTe PHAE m/wsmg &4th another
s both cell proliferation and cell survival through
I nhi bition of apoptosis. [0004] Several investi\gators
have denonstrated the role of EGER and ErbB2 in

FofAtERR 06fOd40RHB ROl (@@dﬁ%éﬁl% resins, Hp Hpwtieg in the phenol
nfdridmdRe MwhiEM GE| oxitiaiRIPIpo N1 3 2the ﬁpfh@flene ether).
et al, Adv. Cancer, Res. & 000) 77:25-79; and nes and
Oujosiferous; yBpREesRiiBpiYe . 2.8cdimethydohen 0!1 19’9“9’@51?:1814911 as  2,4,6-
t;ﬁ% so@@rrﬁwems%uah; r&6R6d b ?j)aﬂ%le{ﬂméhlfaﬁ@ﬁ Scedures

evel S of constitultively active
ahais:smlad froUh% Pwegtl A@nhsatlcmr Ba@tca@and‘év Hﬁd20%@211657 Al to
(EGPE S [ R GeR, THELEREL B R e IRR IR dofvnt of 2
i n other human cancers |nclud|ng colon ovary,
bl adder, stomach, esophagus, Tng, uterus and
prostate. ErbB2 overexpression“has also been
correlated with poor prognosis in human cancer,
i ncluding netastasis and early rel apse. [0005] The
type | tyrosine kinase receptor fam|ly has been an
active area of anti cancer research (Reviewed in
andelsohn and Baselga Chcogene (2000) 19 6550 6565;
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upon exam nation of the follow ng specification, or

may be | earned by the practice of the invention. The
w@edwanssges of the invention nmay be realized apdI/US2006/044650
attai ned by neans of the instrunmentalities,

conbi nati ons, conpositions, and nethods particularly

poi nted out in the appended cl ai ns. DETAI LED

DESCRI PTI ON OF THE | NVENTI ON [ 0021] Reference will now

be made in detail to certain enbodi nents of the

ention anples of which are illustrated in the
pQB'Z?i?FL“ Sy B’E"Fﬁﬁ‘i}ﬂé?e Hced bysplysnt mysification eethods described
in DVS:rRatan N, 14, 90870t Hdnkedijsn conj unction with the

enuner at ed enbodlnents it wll be understood that

he e not tended to |imt the invention to those
geﬁtﬁ%‘f]ﬁ’r‘fé r?‘th]ro torredueing rthe ypdor 1k palvi@niensnether) resins and their

biehids AEEOpdI9stgRYE hadbberdot a%ﬁr}ﬂﬁt'eﬁﬁl% to @Rﬂé{&&sg&d @%%ess %ﬁ%ﬁ reduce

eq U|valents whi ch may be included Int
ﬂ%ﬁhe o eE et extmdsck 15 aFor example, BY:St Petept Aarss, OU;@6 to Bopp

dedoribke the Uditiéh 8F Larkbiylic RERIDAR g@ﬁﬂynl@éggsdéurbn&extmsmn In

materials simlar or €equivalent t escri
thad r efsiencsh eqruded | relists weel subjectieclpr groded doofthéihedor, but no

&
A L AT 4, £, S,
Egyanean Patent Nﬁ’e 480,246 tof Bapypeeti Hhcd‘n‘spnbm iditidd ef @Trbb‘)@hc acids
r _contradict
OFQ ﬁrgielg ﬁlurﬂ&t d‘%k‘ﬁ‘g dcgﬁr{b?not eé"&“ SHPRAE n%%the resin (i.e.,
ad tlms of twater @s&g@xhﬂémdbmﬂmhgdf rthe] uBalting’ witbe vipdf @long with

p i.on con 1ol 2] DEFI NI TI [ 0023]

ok TP sy yP P 100q Thet Srfther ares pariso sy ramckmed with

r¢dunmarthe rle\tﬁ aﬁ bhmdalmhq:mmnnm\t&bﬂﬁt Avyybt @66thBPEkample, U.S. Pat.
whereji n the

[ tQ t bon at
%ﬁ/ PR & a?asa‘&?f%s ?‘f’ ﬁ‘%le? ﬁxgﬁ%?glbtliﬁdéoof polyphenylene ether
anch d.dﬂmerl dcanfdryed/\ptblbstgwfeae Gh afixerudeDFithldeaduendest, dddeshtionally

$$ IkyI rougs i ncl ude, but_ are not
e f‘e"é"? Rﬁ?t % s %ﬁe‘)e RbERgA or(aphosphigspemppgund) and/or
wiitqb ro pyé e((mumfr, The mmih ex le?&lﬁ): ,Ka%aﬂ{rQQYl al. (Jatdnt indicate

th b&&éﬁé&gﬁ@ﬁg§ ng \éogi%é]zeﬁw thefeﬁpgg]n r(my Bg requcgyfcy]evels as low as

250024t (gersyifljon. 2- but yl (s-Bu, s-butyl,
- CH( CH3) CH2CH3) , 2- et hyl -.2- propyl (t-Bu, t-butyl,

[n'zgr(dngFJ g’grz/e ﬁ%%@%@%g ng%gtécﬁ:pHél} ag fggzq(@q)(aglng and panels

f(ﬁCﬁ-t[ﬂc)rﬁﬁ:blléZ -mtnfﬁbxl?.y kheze Rethylins (o héddBor2QEleHS)of further reducing the

levgﬂef;\f&f?tll Eﬁ( Qﬁ%l%a@lyqﬁ%& pnq)i po)ggt[r}rl;ﬁ:ng rles-nlas In particular,
th(ereCEﬂZ Ehi{eei3bEiiéthBds ot cb {mc{m% q’?%@f%&\e level of
), 3- hexyl

he?%@ﬁgfﬁHégggf%ﬁyééﬁE%ﬂyI-2 pent yl

(- C(CHs) 2CH2CH2CH3), 3-net hyl - 2-pentyl (- CH(CH
BR)EFHDESCR IPAIIOBHSF THE MEVENTIdNpent vl
(- CH(CH3) CH2CH(CH3) 2), 3-n®t hyl - 3- pentyl (-

TF(X @@M?@E% eg¥l§1cg§ B ﬂ;{ﬁv@e% By method of preparing a’

p@{n@bﬁblz@ﬂ-l( @h‘@r?s)ng 3fo’ﬁmdhg’mpdsllyhmeﬁ bluntWy rhelCkhédding a composition

oct Iopropyl cycl ohut yl,
°°%’)‘yqu‘ 95% ?1y<ar§‘§P r?&?%ﬁ %F'@ﬂ%}ﬁt §hd aarrrbexdicoasid yqoncentrate
ey Bng zﬂn éntiraate b'la’lckydmprhﬂ % HABFHoHiY BlIeHrddiB@ and" polymer
branched- chai n nonoval ent hydrocar bon radical s of one

to six carbon atons (e.g., C -Ce alkyl), wherein the
al kyl radical may be optlonally substituted

i ndependently with one or nDre substituents descri bed
bel ow. [ 0025] The term "al kenyl" as used herein refers
to linear or branched-chai n nonoval ent hydrocarbon
radi cal of two to twelve carbon atons with at | east
one site of unsaturation, i.e., a carbon-carbon, sp2
double bond mhereln the alkenyl radical may be
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[0032] By way of exanple and not [imtation, carbon

bonded heterocycles are bonded at position 2, 3, 4, 5
wW@r00G/08#30 pyri dine, position 3, 4, 5, or 6 ofP@EI/US2006/044650

pyri dazi ne, position 2, 4, 5 or 6 of a pyrimdine,

position 2, 3, 5, or 6 of a pyrazine, position 2, 3,

4, or 5 of a furan, tetrahydrofuran, thiofiiran,

t hi ophene, pyrrole or tetrahydropyrrole, position 2,

4, or 5 of an oxazole, imdazole or thiazole, position

r%.4 ar 5 qf % I sQxazol e, ggrazole or isothiazole,

BULPEYpg LEgrs agjition temperapire,or aggslitingdgmperaturenf apout 30 to

abbutarrsezeti di ne, position 2, 3, 4, 56, 7, or 8 of a

qui noline or position 1, 3, 4, 5, 6; 7, or 8 of an

|squ|noI|ne Fur t her exanples of carbon bonded

Qfreriegriments; insludes 2-qeyrosifion epayed dythe aaqtlyod, dytl an article

cOmpHEing Yho c&n&éﬁthcﬂy lare éese%{gé(gﬁ.zae@gﬂ beééwpyr i dazinyl, 5-
pyri dazi nyl, 6-pyridaziny pyr| m di nyl

r|md|n rimdin yrimdinyl, 2-
D@f \é:JEW‘HS%@F THE é}WENTPQN 6- pyr azi nyl ,
2-thi azol yI 4-t hiazolyl, or 5-thiazolyl. [0033] By

Otua)bnﬁlfodeﬁﬁ&ffpﬂs% ARehodod £ ﬂeP’Aﬁ@é h QBIyrnkr B1OGE o ﬁ% formmg a
et Ies are bonde osition 1 of an aZiri

Pg bypalpkacading ﬁcﬂorlmqs@mnzcwmseng egoly(arylene ether);

p31Ly@t‘yyi‘<=.an@l |eﬁﬁ al 'E‘aﬂﬁﬁ@h@ adill 5FR irgt'en‘é mgmkm d%o ﬁtﬂ&ite blend
3-i m dazol i ne, pyrazol e, pyr azo I ne, P, %ol

cemprising ¢ rhoxyHF geid efrproungi qméraamlweer rqsctoh:evmg a glass transition

tenfSiPAtRCor ‘Jilfhélﬁﬁ?t | oﬁerz&gf bE Iag&lt o a%) ut %?aggglgfeltt}“é gourse of

i soi ndol I ne I ne,
egendivey reacdvclz obe rcﬁucb}g: ahbolconir&:ntrﬁiﬁmrisl dforwlatile impurities in

pé@@rﬁgﬁé )éfheﬂ/églggen ROy e(?spgﬁé g{r%% £ lir?\?eﬁ.lf%ggégwdetqmmed that
wibypamhyl of almel rﬁetpoqierkmlmnylm 1h@03#] arEheffelive for reducmg the

cod% ?{Jﬁ% réﬁ)é ngic’r used Fo‘jﬁengdnﬁu?lh%lﬁqa &Lle( ﬁ@pgaprlggéqs a(re diminished
(ireni &Eyryne( ands ﬂ)lﬁﬁledﬁ:friceﬂgajtﬁbllﬁ\f@? mcEéﬁ@ﬁﬂ)' \Qﬁergfheﬁfl)‘,lll@kg%hlelted in
a S SucC as

‘ieP?ﬁaf 8‘an?‘6 ”EE% ?W“‘y%ﬁ‘e an’éFﬁ?Ppleaﬁﬂ arfigle| Rlder nppy3pyrchase a
p&b&@lﬁﬂétﬁbﬁl}ﬁﬂ%&h@blﬁih ‘ha¥ngURedsthRNE! aﬁ‘ldr@ﬁl@ﬁe @anentratlons '

b % gﬂ%e%{) as defined above substituted Wt
et Brbtieyh tbiseEsn ?‘ﬁf‘ 48 Pé@’aa%mn@a B mOEieag;ﬁheghqﬁnal and
stfeet @x@sy halddy lon! %ih@lﬁhé PG edeéomg%%eg» FRIBE & rone, thereby

het er oar al kﬁyl s such as, but

‘“858&%‘85y?%§l“|‘+§ﬁ“°"ﬁy? gorenengnd falpenpcin| thee ifigode] mifided article
relivie) "tbetiRd 0cyredspbadikk! ‘cofSent@Gdnd1€ L] @xenﬁﬁ@&a‘g‘éﬁ abgl),(/tarylene

)e as ef i ned above) substituted

etﬁg"b é’Pg’é lﬁ%‘? -e By qddinga gelativrly smpb\aeountof it emboxylic acid

diRbRrA6 )ﬂ@édﬂb@h Ihal

fetaets sttt s iy SRR s

the o it ??ﬁ/dfl T aR9Y nebtayl a [moldey Jitiglet draving styrene and toluene
oYtk [ al | t.

oo ol O EEE JEAE A TRALP Uy L B e

nqippRlyyto( pardies dehe rfermatrtietes. C@muqnﬂl@spody(ammmr ethyt)}’ppllystyrene

ble é'%lab
c?f:gl ggdl aﬁI;§/dI ﬁ%av%& ‘?ﬁo ?gep gﬁ S%{I%B‘ER blr?Bfls limted to,
cyclo pyl met hyl . [0038] "Substituted al kyl" as used
T}FFEP%IWF?"Y@‘% P@ef)ou@ﬁ ig| thg|methodvnhayhcamperiser repeating structural units
hWVl Qe mAllPNS are each independently replaced with a
substituent. Typical substituents include, but are not
limted to; F, d, Br, I, CN, CF3, ORR R O, =S =NR
=hT(Q (R), =N(OR), ‘N+(O)(OR)3 =N-NRR , -C(OR
-C(=OOR, -GEONRR 1, -NRR1, N RRIR', -N(RC(=OR ,
-N(R)C(=O OR', N(R)C(O)NRlR‘ - SR, -OC(O)R,
-OC( O OR, -OC(T:O) NRRL, - CB(O)Z(CR), -OP(O (OR) 2,
-OP(OR) 2, -P(O(OR) 2, -P(O(ORNR IR, -S(OR
-S(O 2R, - S(O2NR, -S(O(OR), -S(O2(OR5 -SQEE0O R,
-SC(O)(P Oand SC(O)NRR' vvhereln each R Rl and R’

o o



NRL5C( =NCN) NRI 6R17, NRL5CC=NCN) R16, (Cr C4 al kyl ) NRaRb
and NR15C(O CH2OR , [0059] or R3 is a 5-6 nenbered
whedoenssyrl ic ring containing from1l to 4 het ePOHUS2IUB6/044650
selected fromN, O S, SO and SO2 and substituted with
-M-M2-MB-M4 or -ML-Mb, wherein ML is G -C al kyl,
wherein optionally a CHz is replaced by a C(=0O group;
M is NRe or CReRf; MB is Cl1-C4 alkyl; M4 is CN,
NReS( O) 0- 2Rf, S(O) 0-2NRgRh, CORgRh, S(O) 0-2Rf, or
C%ZRf, and Mb is NReRh, wherein Re, Rf, RB and Rh are
d
Wi Jt

ndent | i -C 4 alkyl, or Rg and Rh together
he nit omto which they are attached form
a [5- nbered fing optionally containing 1 or 2
addi ti/ormat—Yet eroatpns selected fromN, O S, SO and
Sae g nitrogen atom present is
ofti ed with a G-C 4 al kyl group and
whi ch \ki y optipnally have one or two oxo or
thi [ ; [0061] Z is selected from[0062]
and'\#%utomer itherepf; [0063] WaAnd V are independently
oL ) SO2,| CR7TR8, CR8R9 or C=0O, [0064] W2 is
Oor S [0065] Y is S, SO SO, CR7CR8, or CR R9,
[0066] provi ded that when Wis O NR6, S, SO or SO,
heegin \for seacR8 Reuciumd! [WOR5 Zdachhzh iy mde;QndHE@ haog&O pffary or

%%MI%E (IWl éﬁbb‘eg; e(é;g%rr‘]’ﬁ%? ﬁg’g Sa’i‘gs‘?@’agfyé phenyl, C,-Cy,

halmdlskp'ar@e@id tyydmydmgexy drr@ t€ Hmawfgidmdarbmiw&vherem at least two

ca% H%d or b Fi uns turated cycl oal kyl
ur a? &d 58?‘“% f g‘ ‘%e’&ﬁ‘g U EE AtoFEs é‘f’%é‘?@? ¢ is indgpendently
hmpgam kmlogm;tmmayym séwhe@acytﬁi Isudyl O[-Ci» ammoalkyl C1-Ci2

EEVBEYE) bl P e o Elonpyihocamvion or Cr-Ci

hhlehgdmamb@xb’ry%he&ﬁd ah 2ERE AGVCLahah W&m@rs% é}Qlte' ailalxl}fgen and
substltuted Wt h o e_.or nore gZ(ou ps i ndep en dent

XL RSt rB‘nﬁ”&&Sm Rdimsgereach| &yis, m81h|2(b ﬁyql eael) Kynyhydrogen or
nfbﬂtylr dh edofiRe eRBbEindrk,ythe BORK My AR Ltff % .% (3:6- -dimethyl-1,4-

lllr ated and partially unsaturated he ero

Sieng stlardinitsy Foroxample.dhe poly(amtepe emremm;sbe smaolaolymer of
Zg(&iQ)eﬁiﬁphe%@? B]e5 pawazfa Hﬁﬁ&ﬂﬁt bx efliibhd! gﬁ@m B¥bolymer of 2,6-

fluoromet hyl, fl uoronet uor onet
dmthylabmﬂ%etaﬁ%xe 3 %zr.uaethy nol r(e?er pely(2,6- danyﬂhal kyttphenylene
thet-85-2o9. 5. Ay R3
RT I TR T
ttached forma 3 to 6 nmenbered carbocycli c ring;
TF iy] arrx ned ethefw rrwegpmpfa?feog@}pcute;dwymg]axpmalkarl-kgmtpmmg end
g@lub@),ydypxoailii Yotuted ifanlrioPsbsMorPRY the "I’llyh%xy E&IJP r8 sgq"requently

cycl oal k saturated or partially unSa
PIST E &%’Fwet YerhgagqujnenedlIMDEDend gipyisalkypjtally obtained from
rd-aﬁlﬁR?[S %i&?(bglr%s t}ggfll\l&ﬁiéf}aﬁ{éfﬂ)hdgh@ﬁ&%ﬁ%ﬁ%(% Mct’ is present. The
pelyardpra sther\maypoyurthe, forrmmfsg(l@rmlym@( @ MepdlGEREG,a grafi

« %ﬁﬁ%é?mégsg V\Eg} ot Sg'mﬁ?%‘fwleﬂ 26 kablriatxbns comprising at

leastiopeyaf thefpeegoingy| , heterocyclyl, cycl oal kyI al kyl ,
aryl, aryl al kyl, heteroaryl heteroarylalkyl and
Inheﬁ@remawéral kﬁ@ I tifuted with

nor e g%r oups | n%cgg(eaﬁ}élgﬁ% e%gjekg ? 4y fé&oreﬁm? xapped poly(arylene
ﬂhﬁD@@@WS foymulay| kenyl | alkynyl sat urated and
partial ly unsaturated cycloalkyl, saturated and
partially unsaturated heterocyclyl, cycloal kyl al kyl,
cyano, nitro, trifluoronethyl,, difluoromethyl,
fl uoronet hyl, fluoronethoxy, difl uoronethoxy,
trifluoronmethoxy, azido, - NRLSSO2R16 - SO2NR15R16,
-C(OR15, -C(OORL5 , -OC(OR15, -NR15C(O OR 18,
-NR1I5C(O R16 , -C(O NR 15R16, -NRL15R16, -NR15C(O NR
16R17, -OR15, -S(OR15 , -SM2R15, SR15 , aryl,
arylalkyl heteroaryl heteroarylalkyl and

. o r r\r\—)r\1




-NR14C(NCN) NR 15R13, -OR 15, aryl, heteroaryl,
aryl al kyl, heteroarylal kyl, saturated and partially
wapmansaset ed heterocyclyl, and heterocyclyl al kpeT/Uus2ed6/044650

wherein said aryl, heteroaryl, arylalkyl,

het eroaryl al kyl , heterocyclyl or heterocyclyl al kyl

rings may be further substituted with one or nore

groups sel ected from hal ogen, hydroxyl, cyano, nitro,

azi do, fluoronethyl, difluoronethyl, trifluoronethyl,

CEL |, al kenyl, al kynyl, saturated and partially
nsdturated cycl oal kyl, saturated and partially

unsat ur at ed heterocyclyl NR15R13 and OR15 ; [0079]

whessin A isRbe ra$1éu1umdﬁmandmhydmchmﬂ[ydﬂefbrq:rolﬁ{ylﬂﬁb phenolhy is 1 to

P00 AN s ad brbitacoBPlsar ¢ al 1y

unsaturated cycl oal kyl or a saturated or partially

| ring, wherein said alkyl,

and het eroc¥cl yl portions are optionally
{(th one or\ nore groups independently

yano, nitro, trifluoronethyl,

f I uor onet hoxy,

\-tha, trlflu romet hoxy, azi do, oxo, ORa,

. NRaeRH NR3CC2R RaCORb, SO2NRaRb s SRa, SORa,

SO2R ' =ORa/ CCEOOR, OC(=OR (=0 NRaRb,

~0) NRbRc; [0081] R15, R16 and

R17 are independently Ht al kyl, al kenyl, al kynyl,

het er oal kyl , het eroal kenyl, heteroal kynyl, saturated

“merquaeidhaddc)arwn&aéﬁz'alkeﬁh ¥6d logehdb M SJr
d_he eg)r ocyc ° cyc?oal K %Eonary Cr-Cz

a@: tba unsaH r at i
a{r ﬁ?ymlm 'he eFeahygroxyalkes gdhepyhl €yCy dmaloalkyl C-Ciz
hh&b&[rbﬁlﬁ&&,y baldyyt,, Nﬁl@lﬁﬁ!réba?é’_s}lgxflvm&elfl klEE‘?f t]wo ':arbon atoms

al k nyg cycl oal kyl, heterocycly
e&’?{r%{ \1 %‘Pgﬂi‘l an @P‘ég%laiﬂms h@ldeﬂma?{lybalekgh occanrbnce of 72
indep&idestig! M&&bééﬂ %51% 6Pt Pi%!r& Yo U&SE?&&%‘?@ haRB€ c-cpy

f(groups |n enden Iy sel ect
a*amegﬁv iz varidenyly C; (Flehélogﬂdyke(hyclz hydrocarbyloxy, or
ches, £ herh m&h RA [at
h é§oa Z ty ur g&ﬁérgﬂldéggﬁﬁﬁw %Ih%%% ur a? aq" i€ the halogen
iese ¢ rgysf angltl}q likey e isrloteraplont P0;@gd K. isoxayppitidagroup selected
&£5IgaRb, - NRaORb, NR CO2R , NRaCORb, SO2NRaRb, SRa, SORa,
SZ2R, S-SR, C(O)RaC( =OQ)ORa, OC(OR 3, C(=ONR
aRb, NRaC( =O R b, NRCC—O)NRR =O NR aRb, and
C(=0) CH20Ra; [0082] or anR?two of 5, R16 and R17
together with the atomto ich tfey are attached form
a heterocyclic ring optional u—ecntaining one or nore
iti G Cz S SO SOz
Ys optionally

sel ected from oxo, halogen al kenyl , al kynyl ,
saturated and partially un~aturat=d cycloalkyl
saturated and partially uRsat ur at eB heterocyclyl
cycl oal kyl al kyl , cyano, nitro, trifluoronethyl,
whireinuB! osredi kG, alkj'lu (delﬁshﬂ&yéachf 1hd@;$éﬁﬂ€ﬁti59¥é’lected from the group

uor hox rifluyo oxy, azidaq, ary ORa,

ol RAIORRY moliab s LTl o g st R YICOOH), and
anaind; dret whaeitcy s aldisdlent bﬁﬂ%&he@fed%and R15 toget her

with the atomto which they are attached form a

saturated or partially unsaturated cycl oal kyl or

saturated or partially unsaturated heterocyclyl ring,

wherein said al kyl, cycloal kyk and heterocyclyl are

optionally substituted with one or nore groups

i ndependent|y sel ected from hal ogen, cyano, nitro,

trifluoronethyl, difluoronethyl, fluoronethyl,

fl uor onet hoxy, difluoromnethoxy, trifluoronethoxy,

azi do, oxo, ORa, NRaRb, NRaORb, NRaCO2Rb, NRaCORb,

SOZNRaRb SRa S(Pa S(IR S-SR, C( O)Ra C(=0) ORa,

~N\ O~ ~NFN ~\ R v ~\ O~ 1 A IFNS 727 7\ R IFAa r—-



al kenyl , al kynyl, saturated or partially unsaturated
cycl oal kyl, cycl oal kyl al kyl, -S(O p(al kyl), -

WLy pBRL3R14) g-aryl, aryl, arylal kyl, heter oB€HUS2006/044650
het eroaryl al kyl, saturated or partially unsaturated
heterocycl yl, heterocyclylal kyl, -O(CR 13RM g-aryl,

-NR 15(CR | 3R14) g-aryl, -0(CR 13R14)g-heteroaryl, -NR
| 3(CR 13R14) g- heteroaryl, -Q(CR 13R14 )V-heterocyclyl
or -NR 15(CR13R14 ) g- heterocyclyl, wherein said al kyl,
al kenyl , al kynyl, cycl oal kyl, aryl, arylal kyl, '

hetervaryl, hetregoaryl al kyly, gheterocyod 4 \and R7
,htHr cycl yl al y'é ortions| afjelopti onal | I

cHut edwi r S, I ntlyqg ¢
sél ected from oxo,/ hal ogen\ cyano, nifr i |
trifluoronmethyl, difluoronethoxy, tridl giyr nmet hoxy, RS
azi do, -NRL3SO2R18, -SCaNR15R13 , -(( 5,
-C(O OR15, -OC(O R15, -NR1I3C(OOR 18, -NR13C(OR 15 ,
whietdth NRLaIRL RE, areNRIhRdleperldRh 15543 isti
NACNY MR I9RIS - ORi5, gf&lgeéﬁgt Roththe group consisting of
hydroeen puq Cifa2 alkyhr yi al kyl, saturated and partially

unsaturated heterocyclyl, and heterocyclylal kyl, and
T eFoty(arydcteletBe| may #a0s dofithberddvetalekiblecular weight of 3,000 to
4B$h§roar I al kyl_, het%roc§c!ylhor heter oc egglal_yl
{080 ¥y nE mialf (HeRold @Bd i veteBb avaress pivbe arnweight of 5,000 to
80J00URSmMBE | B debnfiA Qb 3ELPGheahi¥ ! Eﬂf&’ﬁato%}iﬁl%p usiH% tn'ifﬁlodisperse
ronet hyl,

azido, f uoromethyl, difluoronethyl, tri
palyrR{preneastadayds, aastiaeny|divisst bemdeae gehdt paTQ iaalllsgmples having a

. . r d partiall
USRI S RALPR DY oy S Ot Pt lpye cthen) may
haye anRBitiad intritefe vikeosity o 0.83 thad.6¢ erdecilitesopernitahid (dl/g), as

.al eyl L. het er.aal.kyl., heter kenyl
ot Loy 55 SR LT e e
visposityadtkthe ,ﬁot)dam?ne&dhﬁlb plp'sf ltd abhpountinad lblﬁﬁht 86 other components

e vl .aryl.. ar eteroaryl, i
RGBSk e Vs i ST ety FhiR reschnencp 30% higher
afterucorop@tnidingy, At bieht weft golptalyténe ethéd) uesiasbhbink, different intrinsic
f|U0.0nEth§§ 5, NR15R16, NR150R16 , NR15C(=0) OR
ol

VISEOSIRIBEY RS §¥%6, SOPNRLSR16 , SR15 , SORL5, SOR2RLS,
C(OR 15, C(=O CR 15, O(OR 5 C(O NR 15R16,
ThRrpEDstyGridRistd Ri theNREHGHINEp N et e drall9 cDRbHSnEYePdating units

ol erejn _said al.kyl | kenyl , al kynyl_,
dipvedt B ShroiRCE B Bup Dol e SPRFHgPRe CPesmscsn teat 30
wieighe pemoeot yf repmatihg uaity ldatikyd frohebst@Rl YThé@Brene content of the
substituted with one or

eroaryl al kyl. are.optionall
ol SR o{ Yetefit ABl: 7 Eiant epicent ol abkks0 Vst percent,
atclpastabouti 80 oeight pyitcentlak Ry aboat 8y Rxlght pRERMO Y kY least about 98
saturated or, partiall

et eroal kenyl , het eroal kynyl_, y .
IR Rt o o Rl i tatons, omisa e HOypercents i, he
polysigtene ahyd bb el BEA6y6lysthrend! YWher ke BbK¥yrededBARAEY less than
IWt e]{gglﬁ%%/rl ax';g)l%]r’ trifl uo;réf:rret hdofzéy, di f "'uor onet hoxy,

s OGP FERTAINE YN EPRYA] remrstyiene iemAy Pe a random, block,
of Erafiy cpelymydr, of Gtrene WRHhOR1Bast VR DR @op&i&éﬁ&@l%&?mﬁ such
NRISC(O R 16, SO2NR1I5R16, SR15, SOR15 |, SO2R15, C(OR
8% 801 %ﬁl&% anothenaliegny! prpregty mRNaBRL 6. & NRipbenB)thydstyrene, para-
mbfIstyreNRL G5 1 itfibd ke 16, ¢ i
S SN G o Al B, Wi

i
8 100
isBPRFER BT Bis AERridst Fop Gbamale] the/polytsrcoe tray be an acryloniaile-
ey | r . CR7 = .
ORISR SRSl kP o A5 v

provi ded that when Wis O NR§ S, SO or S then V

is CRBR9, and [00120] when Vis ONR6, S, SO or SO,

then Wand Y are each CR8R9; [00121] each R6, R38, R8a
and RO are independently hydrogen, trifluoronethyl,

al kyl, saturated or partially unsaturated cycl oal kyl,

saturated or partially unsaturated heterocyclyl, aryl,
aryl al kyl, heteroaryl, heteroarylal kyl, or

o, o o



is optionally substituted with one or nore groups

i ndependently sel ected from oxo, hal ogen, alkyl,
w@bdogngd3p2 al kynyl , saturated and partial |y unseeT/Ds1006044650

cycl oal kyl, saturated and partially unsaturated

het erocycl yl, cycl oal kyl al kyl, cyano, nitro,.

trifluoronethyl, difluoronethyl, fluoronethyl,

fl uor onet hoxy, difluoromnethoxy, trifluoronethoxy,

azido, aryl, OR15, NR15R16, SR15, heteroaryl

| kyl t ylalk het yialkyl
sk s SPOTacH e erinAE e Gred @ an gobolymerizable
muinbh@y tor fcfrlrufar bloek Mdpolﬁnéﬂ UGh oMY Ritfbodfrhatel WEDMion of the

élorone X di f) uor omet hoxy, trifl uoronethoxy;
pg] ISté'Bene fr c CO@(J@} ene m@vg,@mlly, be partlally or fully

h Skt d). CRI &8 h
g o q%% B35 R« SRR moromer
the. ng(pim aboug| Yy Weight Rerosrit of repeating units

déilnkémﬂjom §@Pé1'1rea§1§(§j aBBubO?ﬁttFaa{tJoé g@s\?giﬁ&?%)?l%ent of repeating units

cycloalky , cycl oal

era@) %?@qug m_m)lgate@glﬁne a‘rhyltema f‘lylloalk klylbqulhelt wilbhe yhderstood to

I u rtia nsat ur.at ed
ldﬁg%d;e{ gé’x; C+ﬁ+ﬁ¥hg1tbg($%(c Er@t}lgfql& etrF&oEf& Qﬁﬂ)‘%blﬁlf jc’ grrﬂglal teleblock
strygrase Cpa}ga:qsmyeor@ujdqty -oﬂtﬁR pbBRtyieae helyele ataylic, syndlotactxc or

158{}“3?1% %@B%?gé%g{}f% t?x@ le) e?&r%quﬂ]gg%érbﬂg%e%oq%ﬁt%pe (ie,itis

ne] Rlé’ﬁtﬁlllneaommﬂcrysta;&lmeoal Iﬂ]bne &ﬁyﬂodlrﬁfr;tj &iekycblystyrene comprises

(Yo} £ro yl.al k etero
tﬁgqmgr o% Oﬂsgﬁg i por P P%n ng g |t Cﬁ-‘{/“%‘ﬁﬁ%t‘? t§¢lestpd from
hewopolgstgrepes, no rebbgr-avghifieh depapdornty S elyReatphd-Rthylstyrene

<SR REER sofp 1Pl b o gt Senketsomsmat block

copBBRhERSE M@rene%@)% u a@é@}h@?& E&nﬁ%%g% I31a5,corrmlﬁnatxons thereof.

1N%ﬁ%:{"@9#5§?d18‘§§%‘%% heﬂl)c( orrgraft Ofbkfsbberamydlﬁer and a

hdmbpolsyiche. Bféﬂ:xiié(kx)ﬁlbberh&bﬁfﬁé@rﬁdlﬁét}h'&lles, 186 ¥héw e 9s ﬁfgﬂ-lmpact

tiall t ted het I
pZie P 19 commorinbp B L weinbt paroent dolystyrene

arf¥ gbodik )b abbrat1orweiahd grkatt pofﬁh?ard%ﬁéc{vﬁh g effectlve 1 content of
heteraocycl Ialkél rings na urt her substituted

abguf hlogh OMbrie“yr olfisse ﬂg}é‘ﬁt@ﬂdlﬁﬁ@ rmciystygess, are commercially
avaydblexag) forcexaﬁgle QiEH Q89RHAQ Geﬁ*llalg;f’ E&I[E'FA Ftastlcs' and EB 6755 or

A&%;ﬁﬁomngggﬁpsdgtg%h%ﬂo;gﬁf 2%/: y unsat ur at ed

- cycloal kyl, saturated and partially unsaturated

Inhefecenbyé; i

fnar eeetléxgdy 12‘#3; tmgggﬁgn%rﬁgflﬁk 3‘3@15% (?J%x]e_gd%? p%_\éded in the
UL "?‘6‘2;%? H %/thls t‘ﬁfé PEQdYREOf B PRRficshcerhpsjsing enelt kneading
tha tpobA BBk rcOstherR aB Atk ?b?@ty?énep apdyd éldni( pIENS sl @ﬁe‘gﬁier may sell

Ecloalkyl or satura arti al unsatura
Sufy driirrats| blendido awraolden, w dndt—k9¢adsayoivmh|a<yhrbanpulc acid

coRBERFAE Yinl WregaltionO BSr %&dg%:] ﬁg‘y xtl ei?egt If)tr gt eenqm\)%xment the

r nore groups i ndepen
P‘%i%(?ﬁ’g%‘w etherd and thy P(lesmqﬂﬁfﬂlf@ prayidedhinl the form of an intimate blend
th&’t' ik |tH@b%EﬂYi+ a Plf""’?%‘[%g; H‘I Ht%{egﬁg Eﬁé( ésb(lg(arésge ether), the

di fl uor onet hoxy, t azi

Polyshysne, [\mbcarmmwmd Nmkl susb? MRafsh ex&‘ﬂ@le Sdsic acid,
gh?t%ig aﬁlllgg Rn%ilﬁ%&g@d‘%% l@b i d%hg?a&: a&%%& ﬁcbb ffgtﬂcomc acid,

R15 R16 and R17 are independently H, alkyl, alkenyl,
al kynyl ., heteroal kyl, heteroal kenyl, heteroalkynyl,
saturated or partially unsaturated cycl oal kyl,
saturated or partially unsaturated heterocyclyl,
cycl oal kyl al kyl, aryl, arylal kyl, heteroaryl,

het er oaryl al kyl, or heterocyclyl al kyl, wherein said
al kyl, al kenyl, al kynyl, cycl oal kyl, heterocyclyl,
cycloalkylalkyl aryl arylalkyl heteroaryl

o, o



[00150] In certain enbodi nents of conpounds of Fornmula

I, Ais S [00151] In certain enbodi nents of conpounds
wo@RFosst a | , Bis a fused 6 menbered aryl rP@mUS2006/044650

[00152] In certain enbodi nents of conpounds of Formula

I , Bis[00153] In certain enbodi nents, Formula | has

the structure: [00154] wherein R, R2, R3, G A E and

n are as defined above. [00155] In certain enbodi nents

of conpounds of Forrmula I, Bis a fused 5-6 nenbered
cheteroaryl. ring., | n, particul ar epbodi ments, Bis a )
“Fﬁ"g‘é% ity gidc Pﬁg’ﬂgkyﬁfg@i %]%N\ %f%?é?%?ﬂd%rﬁ@bwwtofdhe foregoing
acidsymdnabsnisihati@isiiér@of. , InPoreSerhBéHiméht, lthe HEIVER| 12

nbodi ments, Fornula | has the str ucture:ﬁ P&%&isgi cther) and the
PHNEVES dge, PrRyidegdn the form pf fnqintimate blendddiat iethe product of a
paRexecont A0 el ufealingithe | 18R Fak Nas

the struct uﬁ%: 00160 l.\%herg%p%, %@ewd@éi?fygyﬁeﬁlg to form
an, intinatg blends anbstears strippingthedntimpte Wend. aTine pothadylaendther) and
1R pPRHE e e ForpFol eqpl ar

enbod nent s o?lroé dl%ﬁgﬁ Jgee,%o utf%}y&%&g%bil?%ﬁttggt 1153?{3 product of a
PYsicespe Foroprising r makt ykneading sthe epcdpfaederder ethef)) Qi Polystyrene, and a

' ' - I f 2 gr. —
U1y gy o S s 8Bl o

blepdurated or partially unsaturated cycloal kyl, CN,
trifluoromethyl, difluoronmethyl, and fl uoronethyl.

I ' . but.are not limjied to,
The B8Ry Ring Tty i A bOSaEe BV 58" Rall T a1y Fech®fat %t about
1QiHQ 4o abeutdP: 19 cMGtin yhis ra@ide, theividigldrratie iyl be at least about 20:80,
i LLLQT e @ fl. thyl . .Exanpl es of R2
ot e BT W0, H0flo MiHAh MR ke, of2 BRRHE A Wiy e apely about
8GR0 palnt ¢addullstingn s weighe datiy pbhgiaryldne diiidrf lan® teTpbR¥yrene, any

' and.fluqronethyl.. [00164]. I n ot her
P A herpy Y e SRR (g pangeniicyis papioded:
enbodi nents, R20 is H [00166] In particul ar
Theriverthet momprines melt Knf@as 2] compaostiomiconpmsing thenpsly(arylene

[ kyl n.parti.cul ar enhodi nents, Rl .
et}E%rg’Hlﬂoﬁzr gﬁg{sﬂ&g [%@1&8 aﬂ}%xyglg 4 ncoé’l’fﬁrgg%%ﬁe nfEe, %XV& acid
carcpntraly cORpaisks/in idtinnzga bIdInd l.doﬁrptreh@a‘d 't:mﬁ%ﬁlidc_ L) t(:bt%pghnd and

. e 1 . rticular enbo nts,
» PELBr Bpinthiihe 4 BB Phnuiof Senbrahioof 3 kb igpiperature of
abenbdditorebowt 15°COMspandss SfitabRy fod baepafifoiaf ihAAIE WeddVia melt
one. enbadinent, at | east one of DI, D2 and D3 is N
g‘i‘?é]‘cléﬁ PLEXAER O WRsFRIE mak, &= Brpburyanixer @nd desingle-screw
or@tiRsORRY Extiudt@s 16 &ne Enfddihed) m2d kialink! doht gs u?ing a twin-
nt o

t 00173 ach R19 d
S MR e T S ER e g
carbaxiylie eldor 20,00, datbokyRé l!iémy&nh?@ttid’é aﬁﬁ%})ﬁ’é cBBbEHA ddds and

ang‘ngaé‘%{at d cycloal kyl, "CN, trifluorome

v onegrab Pl rastist sueh, aspfamprample, Ridic acid, acetic

aci, ohiedcit ®ut A, &altRic detd) id i ' .
Cl?iﬂdzﬁ al koxy, gam%t. ed aqr pdgir(_{l}cgﬁ%é %ﬁ%’z?taﬂgg}tcggid’ capric acid,

laynie peidy yTistioagid palmitigacidesteayic, acil, foleio neidetimolbic aaitd linolenic
{d, UgCRIKBLANE: id! I LBt 21:S

sl | GE RN iCeartoR e d4ics BSRIABLE B0 BRIRE fia, RAB1iE acia, m-

tolyig t Reidi ap-teluaerpheids op-cRizobenzsic [80d,75h-dhioroberzaic acid, p-

' . 19| -C.alk or_hal.ogen .
Chg’dgretgi _cul a:aér(%( ?rr%%@ﬁ%%%l%@nﬁ%f& iqgengip h%fl“}’ pybromgbenzoic
acigh 0-ni0OLFGIoiParidi ouhdrobenaipheid, piifrobenebisdeid, AR acid, p-

i t he compounds of Fornula | are L
hy?&’%@?’e‘%% rg%ﬁﬁwg%h‘p%‘b e iaan) poenzaicacid, or apinppepoideeid, o-
groups El, E2, E3, E4, E5, E6g E7 and E8:E/7 E8 [00178J
In certain enbodinents, E is selected fromthe groups
El-, E2 and E3, and j is O or 1. In certain
enbodi nents of the groups El, E2 and E3, Rl2 is
hal ogen. In certain enbodi nents of the groups El, E2
and E3, R19 is selected fromH, hal ogen or CpC al kyl.
In certain enbodi nents of the groups El, E2 and E3,

o~ o .

~ -~ a1 " o o o o



[00197] - Exanples of ORL5 when R15 represents a C -C6
al kyl group substituted with one or two ORa groups and
weRooremsesent s H3 CpC al kyl or benzyl include BEHBUS2006/044650
(CH2) 2q -, CH3CH2Q(CH2)2qgq -, HQ(CH 2) 20,
HOCH2CH( OH) CH2O-, CH3CH( OH) CH2O-, HOC( CHs) 2CH20-,
(PhCH20) CH2CH2O-, and (PhCH2) OCH2CH(OH) CH 20-. [ 00198]
Exanpl es of OR15 when R1S represents a G -C al kyl :
group substituted with -OC(OR include - O(CH2)pOC(O)R

is.Hor GC-C6 alk
paﬁ@?}; aorlge%‘iﬁ‘pl% WQEO&FWYZWO)W é@‘!?@g] acid, methyl
bﬁmwmcﬁs daﬁemvhﬁeﬂuwd iShenylB@tyE6 QBidS cmogmgﬁylﬁh{%c acid, lactic
tituted wth - R include -O (CH2)p

er efl‘HL%b €02qicq  AFif: RaMedPanGis C Beid) kymhenAlpropanmc acid,

cRREépHeYIBhtAY A TcRIS, SbofndiEHadl ted O
Eﬁaﬁ eg of OR15 V\,f;sen R15 1r eSr eg:gﬁf(;’% % %CER;I ﬁorfgomg acids,

Yfggieé P <he foregeing;acifs, spd Mrulike &Ildd@mlﬁn(tt@im th@Ra Suitable
p‘d@%ﬁ&ioﬁylﬁb h&dg- 'aﬁd ‘%ﬂﬁ (B?de's Sfuﬁa i 15&1?)?1(:&?%)@@{(} a'cgﬂ%l g'lcarboxyhc

exanple is

agiden otRkes po h% 3@1(@‘ a@b amhidridegr th@p-‘ﬁ,uh&:lu(hmg,eﬁbr example,
. ca S | 1 i i 3ci d
nYHIthh i §Ba dc‘&fr{ J:'gad l&lgt_%)u id, e;ighce 579111 Ql ei é_&—\)'i%n , fumaric

a[lldozglzf}lalmanpﬂeslscphmm adidn ﬂéﬂsﬁohtlaﬂngmm,s baorﬁbglﬁﬁnc acid,
Q
TR e Rl i A gyl e, o

itlete fraegtang laS’IdHt mhyﬁhdlﬁ G{] ﬂiﬂﬂ foreymdﬂ?aﬁbs rethﬂtrdi‘ﬁlﬁﬂhz&loihs thereof.
erocycl e havin ni t rogen
I‘i"ﬁen%ﬁg%ﬁﬁ%g S B oer S corpE oo i R,
Parti cul ar e_:xanpl es of ORL5 include (CH3 NC(O CH20O-,
€) CisiR @sed Npi2E Qatha@lic awidl cbﬁ@éﬂﬁ&}e bxanpglass ahnsition

5. wh R15
e o e eyl PR e My S IRt s range,
thd‘@ﬁ:&l tfanﬁlti'o& témPerafiffe Bﬁtl'f%riﬂelﬁﬁg ?én?pér%?@ﬁgg EP bl %add Bbut 50°C
yl.._Particul ar exanpl e ude ’
ot ét g‘iﬁ %Jﬁ(& EHos ahdepst @ber2} GEC( GlHWABHB thif 0aRB4 the glass

trEXAAoHh RmRrattRle:
group subst tut ed%\?\nﬂ?lﬁﬁét&ﬁ%) i nc{naﬁee.q@ ?@Qﬁ&l{(mﬁbor up to
abe rI&5TC.por wp to ebewtd] A Cand uRio aibeut hEEYENSaiAblY pbly‘ﬂ’ier resins

mg(ué%glfglls lé)é%.mésl q?%sgﬂ:&ge "f‘&l% or‘Rl( gg'g%/ }Qrﬁigoaga%o%u reasms fatty
acidy, qugy(ﬂhﬁm}a)@yes[@@m&}ropﬂm epory r&fMS pHeasliti&ins, rosins

aﬁcgﬁsascﬁgv%&ges terg?ne RS }{lﬁ}a% L{g 3 ur?%%.'@é ut egmtlmqhgqeﬁf

is .1-6 and Ra and Rb are |ndependently Hor O C6
SH‘FQ@‘P polpstyeanes inelude thasengsiseribes! aboyEHR mnﬁbwlﬁdnﬁﬂfe polymer

0 a R15 represents a
re[gﬁlksgxﬁ ro@épgglu oly uﬁﬁé?wﬂ?ﬁmg mw&%qhﬁf&gen%begular weight of
abaot (1PG0 o NRaa( @NR@R(B'CMEI giass nits. 1WathilRahRNAnE) Meeweight

R H, C1-
a&q?%q'ﬁglggﬁh% é l%? énagl %%q)leasggb%ha&%oragﬁ@gﬁgsg%ts5 Adso within
thierapae.ctlie tretightopcige thaleculgr dreiht ity B {1p @8 @Bo@t VP00 atomic

£X . Particular exanples of
mgtfi‘g“ h%d &ﬁ{?bww&"ﬁ‘%“@“%s and O [ 00207]
Exanpl es of OR15 when R15 represents a 5-6 nenbered
Theetesing bydioicarbon rvgpxfidy understood Ry mikeh @ Eithpe@ GORE, of carbon

arrcf 9‘2&}1}# %}1@- %ﬁ&%lecﬁd onak%xy st I ulétsf gcsrwI t@;’(])e]_?c(ﬂ)ﬁgcrystalhne

|nclude pyrrolidinyl, plperldlnyl and

tetrahydr o2H pyranyl ring opti onaIIy substituted with
-C(O (G -C6 alkyl), oxo, G-Cg alkyl, -C(ONC 1-C6

al kyl)2, -SO 2(C-C alkyl), and -C(O CH2Q(C - C6

al kyl). Particular exanpl es include [00208] Exanpl es
of OR15 when R15 represents a heterocyclyl al kyl group
i nclude CHetcyc)( CH2)p wherein p is 1-6 and Hetcyc
represents a 5-6 nmenbered heterocyclic ring having 1-2
r|ng mtrogen at ons and optlonally substltuted W|th

~ o o o o

o o o s o o



A particular exanple of R3is EtS-. [00231] In certain

enbodi nents, R3 is hal ogen-. A particul ar exanpl e of
WR0785430Dm de. [ 00232] I n certain enbodi ment SPCTRBS1086/044650

-C0aR15 . In certain enbodinents, R15 is a 6 nmenbered

heterocyclic ring having one or two ring nitrogen

atons (for exanple piperidinyl or piperazinyl). In

certain enbodi nents, the heterocyclic ring is

substitut ed mnth G -Ce. alkyl (for exanple nmethyl). A

rtic r .exa R3 is -

“gaf‘lc r@?ﬁ%ﬁ’r&e‘i" nﬁ‘lsﬁ’her[BGB’%}@]WWSd@F gffinvaxes, and combinations

tiegrbeli ments, R3 is a substituted or unsubstituted G -C

al kyl group. In certain enbodi ments, the al kyl group

Siﬁ ub t%}utgd with ORL5, wherein RIS is Hor (G-C6

al R@‘F’ YUQEarday repigs - webidgl rljphang é\ﬁélfoc@@ion Ceesins,  hydrogenated

Hpkatlc) & drotarbbn alekink) al {d 0
agg ha Lcl: eﬁX/_ (OCH2 2o an’z‘j a_1§1§e[t géi'Hxlnﬁ{lc ngOZ gthon Eesgig&r, thgdrogenated
Hemeds d{gyc}rgcaab@ OBsuisk y reyclogliphgsic | hyderdagtion  resins,

h?@%ggﬁt{f@d]t Syclddliphahi & yfkglnsg r &%ﬁ’oﬁgéﬁ‘&é’p}% k& ¢ %y&%c%rbon resins,

In certain enmbodi nent (

hygnegenatedbagyclaaliphaticisramatie shydrosgbom clesids, h902igBhated aromatic

hgﬁr%)giﬁ‘lbtﬁﬂ ?56%1?53“ pW@rﬁm%sﬁ%C%&p}ﬁaehg%ﬁw%gwmns and rosin esters,

hphggenatech resinsRas! roslri—bstcrsﬁianc(ﬁnaﬁukqsl of two oefiodd fhereof. As used

ezhpdi | k ticul
hE 1 TeRieeng S b lerirting B, it PR oS, Rsindes funy,
sebseatialy.alhy rl;alrtlajbo iydeagonated i, Wetiatde Garmrahe restns include

0] avln one or. two [ Qat.ons
UL A SRR K0k, o rlie, MRt edevcloaldiatie depins, and
hmgdlam]ammatlhdi}ﬁmmlﬂﬁy&lsirﬁ Halv&@ hﬁ&oﬁatﬂc%‘iﬁenﬂ'@ﬁ' about 1 to

d i ttach th | k
bl Yy R b T TREVS sosin S He Feaed ot an SHmgrsed ester or
anydR@ei wsiig) decthdiR2RTdwrt fin GRE tai, N SFROGLARBE San Bi%w&e @nhanced
R%“: C»NR 16Rﬁ @ﬁ g%n certain enbodlnents RIS
PRIPETIS A 775 “n‘g‘b?p bedimept. the hydsocasgom resjn in a hydrogenated
afardticdyldescacboaniekias SditdBie h?dijobkiiﬁoﬁ rédids dre Qo?rﬂﬁ’erga}\'ﬁ available

m%g aSé certain %§%§%|ne nts, is a-NR

A7 ’o?fﬂ' §kapRlen §ewS@r0&PE&g\@un@9ms,aﬁa BIFR resins

awildbR &dm Egﬁdrn%blwcﬁérﬁlbﬁ Obx"nb nAﬁk@m@Oziﬁ@ 'Sﬁ'i*Ek%%TER@
are tached %o% heterocyc

rosht © ﬁ‘éﬂ fyAigY @maAg%ltaaY?d Lonpany| @f:ﬂmnf rSéfﬁMRES@

p@p&r&na@é@iﬁﬁ | e§renaedURSpdNS! Felink ddnﬂy{errr%e'ﬁg r;ﬁﬂe‘ﬂhh@ Ybsif'Qvailable
r.aZIn ri.n In certain enb

Sdhf ?a% Fomrap YR VAIAGR! WdCﬁYCVaMkIWE® rosin esters

a\B&l&bleC '&'oﬁ{ &Xﬁﬁﬁ' EheRicaf3ChAp Lﬁ'}dl Wou ca%)? Sromatic

enbodi nts is a heterocycl
TESIRS | &X l@l—&?lp FAdt M?Y’V\P@%E IﬂEb@@l mrpamj phemﬂy:c msms and
DERTOEYIERE de'l'ﬁ%ﬁfeﬁ& Y edsiufs fdvﬁﬂaﬂiéVgB& HRTN %ﬂén‘h{:ﬁg %Q)énpany,

atom and opti onal | ng a second ring atom select

EASIMTM @R rstips, RI %QDEE arreunm@m@umu ahOOREGALREZ®
h}idi‘oé‘&%ﬁe@' rl‘y@lma@i%%éma@ L @ %v%llat%?e g?fgt Fastpag}Chemical

heter océv i C ring contal ning
Compagt;e ISSIHS@MK&bEOﬁamd Guhiyemt lﬂ'}mﬂnlmlt h?ompany,

|
Plga?gg?gg@f :\4 r?gdy er el n%o%%‘e’?ﬁ“ é?sl"éﬁ nrOQWSOGP‘ilre’ﬁ’tsgl esters
avafablg f@m@ab@rwcﬁlmh&ab@ynipaﬁy,rdong)erﬁeﬁHﬂét{éWesms available from

Nﬁlhé%‘%@éa@ r(llyonip ﬁ%g‘dlﬁigﬁazc%p%ﬁop ! et , azg)mg/ Cs/Co resins, and

|soaxazoleyl or oxadlazolyl In a partlcular

enbodi ment, the heterocyclic {Q}g is furanyl. [00242]
IncatwneMmmnmns M is , CH2CH2 C(O), or
CH2C(O) . In particular enbodinents, ML is CH . [00243]
In certain enbodinents, M is NH or N(C, -C 6 al kyl).
In particul ar enbodi nents, ML2 is NH or NMe. [00244]
In certain embodi nents, M3 is nethylene, ethylene or
propyl ene. [00245] In certain enbodi nents, M |s SORf

7~ P~ N R IS ™7~ N 7~ N RIS s P — o mNNA IS S



group. [00258] The conmpounds of this invention may

possess one or nore asymmetric centers; such conpounds
w@anw7ossoef ore be produced as individual (R)- BCT/US2006/044650

(S)-stereoisoners or as m xtures thereof. Unless

i ndi cated ot herw se, the description or nam ng of a

particul ar conpound in -the specification and clains

is intended to include both individual enantioners,

di astereonmers m xtures, racem c or otherw se, thereof.

Accor di.ngl hi s .i nventj so i.ncludes all such -
HEGRRPER, L Chrimant Sevlablorerc MRS ZeonipdPd. CLEARON®
hdragtenabreseheatinPuadasledrn YRisrf the conpounds of

this invention. [00259] The term "enantiomer" refers

to .two. Stereoiso s pof a conpound which are ) ) '
SpgpblE u%gtyi 3 1 eder, foF APy it agifle PalRiiRescid,Thgaric acid,
isosteatic g afRAMRE "adEl Bélfeni® Ridatéroft AR Tntanic acid, and
|s§nens whi ch _are not mrror imges of one another.
copuatPRLBEF@Thave different physical properties, e.g.

mel ting points, boiling points, spectral properties,
Saitsble gatydldind Bflude) @68t anTHe, Qﬁemyr&%s,%olgé%pﬁéﬁe%? 'Uhylene-
vJnt/entlon may, al so exist in différent tautonerit

rAcetals, Fopplymats hapdy iGombinationgp thereod. wilphpre tembodiment, the

pSIYORENGE allb®-denyRy bbRBthylthe Hafin®a &/@1%}19_9?&;&’ molecular weight of
"tautoneric fornl' refersS to structural |soners of

abgut 5 3bREt 40-8Q0 alemin mpse unity. e Wa thiny Bris rasige, the aveight average
mloRVuBREH GY¥htiaky bE o dii
( al.;1 0 knog\/\?ﬁ .as")lc pr g{) (t)(%:?&ooﬁli% g@{ﬁgﬁﬁ%{% legnljaqtg’de f about 20,000
APRNGr BBAY e¥RifSons Vina OfE geabodimat, dher pelymer stesin a®mprises a
) ’ A : . . . ! |
eSOl L SRR B Bl SRR ARE s LT o s
300,00Q ptomgit miRs unstsdambya doweatensing polye®@behE Hamingheweight average
i n, e, st.ereochem stry of
el S e AR08 ap PG o0 S B FRREH ™ hen ol
st ereoi somers are contenpl ated and included as the
Seitahle nalyssters inplude.fpe axample, tkeroadensation chplysitrization products
£ i al i r [ epresenting .
oF L &3l RS 5, AP P S ABRESBH DS
dibasis geidsfineldentpr gatinplsd terpPBREN] a¢id, sdghthaldn atid, phthalic acid,
: : - ' i.on al sp.incl ydes .
ARSI, bineb el MEBAEANESL3E LS i convar
aqithar fetrabiydraisophthaticc epridbl ¢etsaiytimpfhatinc haddnp hydaaphthalene
: The ph . £ Jtical ly accept ahl.e" . .
dlikn i%gg%cesgctqﬁ’at Eﬁ%eg g%?f Cﬁ%%y?ﬁg &SthosTY Pg?f’%?p‘glcarboxyhc acid,
cystonstitldishebogilierncid) Llptarivddaid, ebadic,oddigicerid, \pimwlid Beithalonic

h ' [ ri;si.nqg a f ation, and/or th
o Rl OASE! FORSEASTIENSL000R SORTL AL B iRk Froror
Syitdbde silipbate dislsoirichidepfoorexamppd, esthglenonglyesl pipglene glycol,

n | equl es and ound.of the invention.
SR T AL R T AT
L,&fpentanediol,m 1,6¢hekanedial] edicthyond opairel,, B4R§AGhexanediol, 1,4-

thanol .. O, ethyl acetate, acetic acid, and .
c@f%hgﬁ%?egw%nqlh enet(%’FWf h%}?ﬁ?‘gt el-$yogtanediol, o 11Qedecangsliely 1.12-
dotleesreedidle diethybinie YUl ifeihglendt @lycol,00e@Rk hene glycol, and
(%ﬁgarnac%ﬁtlc |1y acceptabl e prodrug"” is a conpound
CPRYPMEP BECbnver t ed under physi ol ogi cal conditi ons

or by solvolysis to the specified conpound or to a
Sitebiarefbewopalginess andedy, afreefahpleOposyehaMRAbtNI6ne, ethylene-
tBFr,@drug‘% ncluq§ conpounds wherejn an am no_acid

FVYREYSPE SORY YRS PolKInyHiens lyprifdgging combinatioas thereof.
two, three or four) amno acif residues, is covalently

j oi ned through an am de or ester bond to a free am no,

hydroxy or carboxylic acid group of a conpound of the
present invention. The ami no acid residues include but

are not limted to the 20 naturally occurring am no

aci ds comonly designated by three letter synbols and

al so i ncl udes phosphoseri ne, phosphot hreoni ne,



or gal acturonic acid, an al pha hydroxy acid such as
citric acid or tartaric acid, an amno acid such as
W@s@ans43e2 acid or glutam c acid, an aromatic arCTIUS20061044650

as benzoic acid or cinnamc acid, a sulfonic acid such

as p-toluenesul fonic acid or ethanesul fonic acid, or

the like.[00271] If the inventive conpound is an acid,
the desired pharmaceutically acceptable salt nmay be
prepared by any suitable nethod, for exanple,

tr tnment of .the free acid with an i norganic or
ST PR basinsd R clor GrATaRiPt BiSPEEriondr Giehiosdss attes, bisphenol F

dighwdidid e efhB)'S 8pd:8F MRFFoWlct hvﬁlykaé}}clcﬁféﬁar?é Iﬁi‘(l)ilg Sﬂ%{)lger of the
netals such as |'ithium sodium” potassium g
freBQIng nePEYafeiRs #3d sombimstions r therdof. baﬁsetabw poxy resins are

cbrﬂﬁieb@ﬂly a0£11z&91é"9§' for & Eﬁﬁpd@@eﬁé"%ﬁ% %95 D.ER. 317,

Iannnnlun1 2-hydr oxye anmoni um

EB hORA _\]Eamz)l amnen i ERON@ENh @7?1 | edlh yfr?mn Z}d(vla ECBeml cal; and
n t r
AW!ZM# Gt éfiri & ABiPg Sp&i; gt}I eﬁ?rﬁlg'éﬂe sats ©

salts nol et es for exanple,
those salts forned with pr ocal ne, qui ni ne and
Snitahle phegrelicosesinsninclysiey §0rs@¢anabl¢,ommﬂaw¢sinsb aasot résiis) @henol-

f%ﬁigﬁ%ll&&’tz Eefszrgs g{oYrSia@? pakféégi L&aqgé éflgilesrtﬁlﬁg%gﬁehqrﬁ@ol -formaldehyde
ﬁgfurgbmba)dlyﬂhskphencl podgmeishenid ScthbiRa®dns thereof,

such conpounds whi ch are not necessarily

SR EBEE hh & 3bdiX &F&Qﬁ’&éq{l&uﬁ@ for ’ex%ﬁ e\#(t}}lg?ll &)1%15? ﬁum;rosms‘

useful as interned ates prepari ng
wesd e Bydrogeented tasins, msw oster§,amndsepdiadtiong thereof,
enanti omers of compounds of Fornula I . [00273] The
SBRIE Mrpbrly fdtrisOfhcRIISO FENEX, ;
mour%s of the cr esent | nv nt| on glr:% pll%k% ,(Eodlg}ners of

alPBa‘PH’(%% PabmeEy hfé delimonene: tﬁmenb@eﬁdctemﬁszat arom@aticimodified
tefiing ré&i N Bn@tEmb 'n@fé??afe@é gan atom having an atomic
mass or mass nunber erent fromthe atonic nmass or

? nunber usually found in nature. Al isotopes of
Iﬂ} hagyiata resinsanelnfe rfor praraple, hemepalyinkiseand epolymers of alkyl

O afmitam metrb bt 4 el
( o nv%ntl on, and their uggitﬁﬂ%rﬁﬁ a?l% 189 opegy’i ?t%a?thg geovlate,
Wﬁb@?%@f%taéélthqwhkﬁ conmpounds of the i nventl on
lnclude i sot opes of hydrogen, carbon, nitrogen,

TiRX y@Bdk yl e Hsd B
e S st Lol e 5 SR OF Ry gerns or

thimly@%roresgz @put §5@ abgnt 853grelght 1ea¢ent rod tmgaiarboxyhc acid
duddl nbas%at&;pth@&biay weidif! S SWithi
O acabls BSOS ) MEE? i
aboygfapees.ih EB desin ameunsmey be at teast aboyb 50 Welght percent or at
leskt Sbbatbsd | {
ec: ar bon- 14WW&t JII{ gtolleggtggogﬂr é@&eéw or t éil trh ¢ polymer
regg amaynt Wﬁ’&r‘ﬁ% foprbonh 80 (’!I‘@!@‘(t tpatsieht, oy up Foabdnetr S weight percent.
AEH i ch as_deuteriu
i Qﬁ Hih lt'l?_% ol xtalr'lgébe ?Yécgér?g)ﬁﬁxct#er g%ﬁ undS %lavgthtttga‘égle at least
abogt; UP we@tmemmg ras st deastrabau 4 15i Welghapnrberttyar(cbtlg carboxylic acid
V- I e reduced dosa
cep RS SR B 18 o b Clel R HaRoah Tt ig ot 40 weighe
peggent; \avsim e alout F.?(stprghn pememt i hgoms einbpeincitClhe &arbbXQic acid

F I osi tron ssi on
copheate ShnBifhs ot 2 3504 i HriehE betestt e HebgumIsHn and
abonchﬁoI@rabput 46 wietglit patceyt dfahe be&ﬁoﬁﬂw dsmpbuddre

present invention can generally be prepared by
foll owi ng procedures anal ogo to those disclosed in
the Schenes and/or in the Exanples herein bel ow, by
substituting an isotopically | abeled reagent for a

noni sotopically | abel ed reagent.[00274] METABOLI TES QF
COVMPOUNDS OF FORMULA | [00275] Also falling within the
scope of this invention are the in vivo netabolic
products of conpounds of Fornula I descrlbed hereln A

o o .

T



PdCl 2(dppf) 2, Pd2(dba) 3, a phosphine Iigand and a

base in a suitable organic solvent such as THF, DVE or
wa 2dooesms02 | N one exanpl e, the coupling reacti oPCT/BS2006/044650

acconpl i shed usi ng Pd2(dba)3, X-PHOS and Cs2CO3 in THF

and heating to 65 0C. Schene 2 al so denpbnstrates the

preparation of C1linked conpounds (7). These anal ogs

can be prepared from conpound (6) by palladi um

nmedi at ed cross-coupling reactions with boronic acids

r..Qr tin compounds ysi st andard Suzuki or ) i
G5 or SMPEARG, LGRS ) PORTSTATeRR £ the teatsaniic acid
coinfblutst; hibeecatbdx2 &izjd Sehedrate Rlrthes tdodip?ied ahOMBtive selected

towarc\?s‘i ."N-1 nkeq" qxazol i ne-qui nazol i ne conpounds
QAL  ehilizers @ aFE‘geaﬁ 48¢the ProrerEng . aidg c dlamengetandants, drip
réteddants, suclédtingi 81\E® c i G0 sui e.

anj | j c|Giting dtéﬁg pr esen[bggergf e«gﬁﬁg@fgn%@ﬂga@ewé Pigments),

2) .
Particy a?":ﬁ’]sf)Soﬁll-garﬁlker% SRviagt ars arechmtioslssy dpanl absw 3! eeinforcing
_ . e _ re (10)
filleRAGInduRL B AULY ggtgh)%lrf%i‘%-%ége%%l(erg%lﬁ A ¢ ?é)%blﬁgsz,eén]ﬁé)xldants,

can be prepared cyc I our ea
agiirsiaic\aggniscblewiing @aentsf and ovismpdscthetepf.t rWatn agbloéng agent is

fnBldRME SR Wil bt T ueous . NaCH dn THE 11 12 =
© 1? e " H ér_él@aglyrﬁea%t%@gsggl?? ﬁ‘@n%gt%%“ﬁég#&ﬁ%% the Garboxylic acid
comygREaF apdrstinated jdnly duriag essubseqsyph titietd-forafing Btep! heguitable

i ' ' f the present ..nyentjon .
ICRANE PacHit M40 16: byl cliioRir Bfoxisg 60l Remegmas: acia-
cgbprgte Hased- cithpownds I - smotyj—aqu'thb?g OBérngzd( ol md dlrﬁebicarbonate,

W .suitahl e ,ani | ne under standard
h%‘%ﬁg%‘?ﬂg ctcs)%ldlﬁl%‘i on?“ oéghydfgélg’ri be Y PN e e Mydragodicarboxylates,
dihydroiodediezinpreibaed 1&)mpokliks 0 %@ €inid®| drivafBles QMHQféazﬁaoxylic
a[%é)_ Eﬁ\%rbafs%bsgfj{’ ted with various Ra groups, wherein

D s REECH RPN PG %S ESnBEL rso s Plewimgpagents are
deunbed Sonrxanyle, o MigderdHISticS FaehEIBPedth,! DcdRfw-Hill, Inc., Mid-
Ogogl i qg tIhe opt i.onal fggﬁt%tl on group can be renoved
Giogsh 1287 e VObware S UM lagPalfifoht: #n¢d MeBHPatent Nos.
4,608,8760 Ruriat al.a4.86p)126Q6 Hafgba8, Q%SAHZetor%a% KL, 4 438,223 to
H roup4%£ g_gd”rpound ( 12) can be coupled wth a sui’tdblé
PiRhI 4 AEHP e RE Qwiendn 43R e dwnter o Baged 52tk &esto Burnell.
THS CalBox {182 668 Ringet@iséif Maf ReReAN Blo%ﬂh%%généuﬁg &ample
or._acetone to provide conpound 13. In 0On exarrpﬁ e, 7
w ?féc%ﬁ‘?&‘?lgf% Bigdias the parbordicait crupowd, ifstangh@sdigRicasmpose
to@iaa%eodu&tﬁwaudﬂgtﬁt&a&dd/&&hy?n (Eib%dgH can be used in
0 as bee

place of RI5-X it the alco n converted to an
activated | egvin roup, such as a tosylate. In yet
THS SPRER o PO CORREE dhsk P Rypepl &y Blonding the carboxylic acid
conmtind ithei dolyradt reif ol aidEptiday B&ﬁé%féfgﬁ@{eg ondifions capable

t sunobu .condi ti ons, such as DI AD/ n T
OTpPEPi e 2R SHBHAPIE. | danei snbalimente nielf bB2E6l Sohprises melt-
kiRadlingUé calbesyle: A8ENRdcarhd 88ab) )i i
LLntermedi at esy(2a) and (26) sui ?aﬁ?‘éﬁagﬂo%lt%ﬁ%erﬁwm that is above
the, Alafsekansitipn fSmger¥Hen OF anqltiag temperatlsy of rthe pedymeetesin, and
belthe e thefd# Heddtfpdsiton R er AT (G | l.aple or

known in the Iit%r at ur}e, c?r can fgjé@%)éfé%)g’)ri%qac ‘g"?‘ﬂ%%“é‘d-
Tskil ed.in the art by standard procedures. Phenol (14)
Resrr BEHS Acic goRentiatg e be ned 1nyam aonit of dxbut 0.5 to about 40
pafth USY ORdigHt GRe AN Barksl By RBBHA 1Sl r

xanpl e KZ% NaE| or »CSZ%S (?tﬁ tgggiéﬁgé)?)ﬁgg’ag%‘%cemeﬂ and the
Polystyrenf  SVithinathispranges thel earbexsdict avih epatentret: smount may be at
ledt Q¥OEIE bREs GPWRE LN gne e L e

phenol (14) ?}g r e%g’t %%%% azg’éz%%tp ﬁ%ﬁgf"lvi’/elé@g‘gf 2t lrestpbout 8
4-fl uoronitrobenzene (16) in fshe presence of CS2COB in

DMF at 80 OC. The nitro group of conpound (17) can be
reduced to the desired aniline compound (2a) using
standard reduction nethods such as Pd/C and H2, Pd/C
and hydrazine, Pt/C with NaOH and H2, Zn/AcOH, Zn/ NH
4C 1 or Fe/HOAc. In one exanple, the reduction is

acconplished with Pd/C and H2 (40 psi). Wen R2 is a

~



CsF in DW. Reduction of the nitro group to yield (29)

i s acconplished under standard reaction conditions.25
WQ@20x659302 Br Scherme 11 [00291] Schene 11 il | usPCHUSR0E044650
nmet hod of preparing aniline (2h) suitable for use in
Schenmes 1-4. According to Schene 11, acid chloride

(27) is reacted with 2-pyridone and a base to yield

ester (28),. for exanple with Et3N in DCM Boronic

acid (29) is prepared fromthe hal o substituted fused

het er ocy.cl e 5) "hy standard conditions, for exanple

6‘35 ?’P’e‘%‘%/‘ﬁ{étnt‘&ﬁ?ﬁ"h‘%d@ﬁ 1aRge, th taheyeiigtagidkeoncentrgnamount may
bbyipRo GbbS30 FEIBLNEhR B ubSo bR Rk i |

zél%ipg g}\f%g%}'gunder pal | aggi umugegli af%etd cr os?gg’c‘%%ﬁ’ ggﬁgm fbout 10
PaBHaY - for exanple Pd(OAc)2, PPh3 and di oxane, -

and heating to 50 OC (Tatam dani, H ; Kakiuchi, F.;
IChaidatiin tdl. theY Solylafltne 2804), Be ﬁ&?&%liegg,g 2?% el ddrBkylic acid

nitro conmpound can be reduced under _
CRBIFEIC HIS SIMRRSEGT Bay emiogaHerfrtber eameprisesoneairhibe additives

kA6wAThNRe tddl forl tHefidprastie ; ipgh o
[00292] Scheme 12 sdr%)pvvs a&%ggg‘ég g%%delgg’r {u%gge"%%ple’ stabilizers,
n&ﬁ‘p‘@lﬁ%& agentEopPiRgPRing wiler diamearatardastnddiip aetardmits, nucleating

§ -0 eofd ' enzo ri nd, R3.is .
B R ool Bokfudthy 808wl ST ERRACE RARREE Al Gie.
fillegsy haying pn aspaes patiol Bs§ 0RRPPPUGE)) erinfddinghfillas, acomatbtogd fillers

: Id A ( f [ whereiin and A and
(@, PRERNLY, SRTRMEIIC ot i B, UG sl agents,
blaytingagents,and mixturps thexdofig t he formula: H N - vT
[ 00295] The conpounds of Formula | nay be prepared
ISR s h i or, b t hods
anal ogous tﬂge?tﬁg?g E%%\?\)ﬁﬂ?%éﬁg é\gr]}%? g{f%wtfslsl ﬁé’%ﬂ%‘?t y free of
t Pﬁlyg%ylgpewtb@é- mit [Fodthep fenphasimentn ghe orapmanytis afid concentrate is

s W opri fi.NG4. [ 00296 a) reactin conpoun )
8‘5%“?5‘3‘?% ge%? Fﬁ) P%’Hﬂ?‘q?%ozg’% a‘]v‘dﬂsfﬁ S’“§’8ﬁlﬂ5’bﬁ‘t§‘?fd?‘b€f ca °"Yﬂ? acid
conneniratg ig Ristantially e 208dlyestemhi ch Z represents a

| eaving atom or group; or[00299] (b) for a conpound of
IFmBUL | ' [ S i.nQ..a C ound of . .
ForEu Dbt il BB 4 SRR B BIRBE Sending it «
Spesiiiq engyen sPRymptionmf dbont 8xawpbeut! DG kibd)at-Katraser klogram of
in% i M0, & WM onmpound,.af fornmul a
1 (i;r:'l%ie @?e(.r)lﬁl gﬁﬁeé;ﬂéll'r? rs] Cefgcg\ﬁg}rlé},gg&gln UIDHON” 15 Segrhegp as the amount of
CRSED SeAvdredto Mupenss anit quantityarfahb eesic trpogin dn ektrir@erttad is, the
v [ ar.oup. 0 \Vbr e .
el e ] 56 Ut By 0030 RSt o enry
cqseption gnay goletermindd By rdividing the pomar éaist@ied [HI03@2xtruder

A f r nul wherein R3.is -NHRX
ok 3 ST AT 3, B s At oo
rapge.niblesspecificeensrgyngorsumption spay e ng roap R &fW-h/ke, or up to

I . rein hsNH2 with an al kyl ati ng agent )
oot SHWHREL & b 0 s e o] ool egouan Sampumption
inghe pbawt fange,deisi peasiblestotdbesis ah iftiHatalyaemtledGeih Chinpsition yet

. 0] l is.al in oup such as hal ogen group, )
L Bromaciiefn tbe BidhPuR 2dheliors mipgouedpe gejcentration
off styranecambotiret milystyrene!ldecdmpbisfien Prétfuctss in@l‘hﬁnﬁ? &1 gxample,
tog&lS IS .as gfinedfor Formul a | reacting a :

5??@’968%@ ﬁ@{ Begrssustirepe duBeiand styrenedrisien R3 is an
i odide group with a conpound having the formul a RL5NH
Inj onet kmbpdiesencmehfkmeadial | theicompositiohYsdeudng &h extrl%der, and the

i | j gand: or. [ 00304 e) .for_a conpound o

AR s 4, B ne R mited siabiercos Sbosk Tieq Rhews 6@seconds.

Formula I, reacting a correspppdi ng- conpound of

Formula | wherein R3 is an iodide group with a

conpound having the fornmula R15B(OH)2 or R15SnBu3 in

the presence of a pall adium catal yst and a phosphi ne

ligand; or [00305] (f) for a conpound having the

Formula | wherein R3 is ORL5 and R15 is al kyl,

al kenyl, or al kynyl, reacting a correspondi ng conpound

" ~a - o ~a -

o
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[ 00322] Another class of separation nethods involves

treatnent of a reaction mxture with a reagent
wa@aedoeossm to bind to or render otherw se separBi/ESA06/044650

desired product, unreacted starting material, reaction

by- product, or the like. Such reagents include

adsorbents such as activated carbon, nol ecul ar sieves,

i on exchange nedia, or the like. Alternatively, the

reagents can be acids in the case of a basic material,
“gﬁﬂg |Qlthe case %f an acidic material, bindin

FEIL B 108G HieROTysHYieRs grsidence, timg Mgy hegtrefonabout 30 seconds, or

up;@d) eabbity @ Schebad)rer spab aﬁauwm\@ec%la@ Sr up to abo t 5 seconds.
idiogn extraction reagents ( Xf the

iquid/li
l?’?(i%renf G@%g%‘]ce%“éc‘?% peoredagnds dpr P&Q@Phetbhadém)lsmg the screw

alrae] By adlfl
rofaﬁl\l? &;{quf% i ﬂ% ggﬁsﬁ'?e,ﬁer\g? lalﬂhgbﬁigtg%? tpgﬁ dgﬁ%ﬁ{lmlﬁ,l% the extruder

lepgh RAl¥stynepe addition aad shehexindiei Polystyreseresislente time may
f | t h
beASeARR e f20L:8m IHnF§ alaﬁﬁl Czlg nlcl\&ogg rtr%rr%eg}%éag%z pigment

stability of materia
coRgEntath testhedolysioeno inleteand thére réqokdlng recaicehtratbnl of the tracer

qh@ gﬁﬁdép e n lj kely to. achieve .
e SHears edd seegggfﬁﬁ%%?’ ?fq%g%w]le %& %‘feé&ﬁé&ﬁ e s data,
thﬁrrwm resédepge tinwe caoiwrcataathtedsing kmndard mekithérdatadal techniques.

di astereoners on the basis of thei r phyS| cal chem cal
InWink feRiHREREn D BRI skilled

the art. Such &s by %ﬁﬁgﬁgﬁBgra ?j%ﬁ ???8%PP%W%rlwﬁhan

exé"l“?%‘t acpmptzangcmﬁrsgrmmmgnm@ncami besesmphhake@ s¥¢tion; and melt

t
T TR ————
miging segtipy, Maddmg:tlwnmllysﬂyréme and thehdaitedxydidacld enderfbld o the

extad& c‘fct%ﬁs%le | &P E’x%sii]rs{ %Egsrecéti(alag% yggt{'q% g? b}egs_e,cond mixing

separating e dirastéereo
se¢tyodr ol yzi ri g) the individual diastereoisoners to the
correspondi ng pure enantioners. Al so, sone of the

Lnpventipn ma
i PR . 8 LSS50 R TRy o vin
ext;-gdgb Qm}e@aﬁghpaatlo dﬁ/Dt b sbdum\ﬁettt labout EHawhe@NENS théQistance

HPLC, col
befi3 85 FRRRREEICRudot RRaBin find dhd Blend drchiige lefhaion. and D s
thesensnidgn scrravvlcyamctee Bithin ﬁustaﬁge,qhs edTRY LADRah ®e QBteaét%Gut 10.

of, the em c,_mXxture usin
S PN W
abewst fange vesdlouind go hg exfifestivdtd sllow Entida’ BMAERg oPthe polystyrene

cmggzn%nql vhil %rn)(l t%%@@ﬁentq%ggﬁmf |sgr|relneét(1)r[] OWJe!p%ym the resin
ble@dr d‘rlatdnganqe (1Batbjeed ﬁ*&(@ly@ﬁ@n@%ﬁmﬁﬂ%ﬂb& afil BleHd ﬁﬁcharge

loc% 8’9 raelauo ounds 8 the jnvention can be separated
S OI°ATHE By e centpiline adtthe @olysheengdinkeg portiand the end
of ﬂwrmmdemdlefplate nThe sele@<dighBRPRY deferithddbyMHeMiSRLEAYE the tips
of&on‘goundls and fégar ation by fractional crystallization
tHef Pﬂ?f‘hg (2) formation of diastereoneric
conmpounds with chiral derivatizing reagents,

In vopasmaliddiment, thbeotippsitioneRrRes, bIBAELAC ARKEAS leRfud®, GhE each
aration _ofthe

e B i S0 S s
to ub@ketr IZﬂ‘PU abo&‘@ﬂdd 128 $rans86n texﬁgh’ﬁtlﬂs e({fe@l%hﬁ%lﬁﬁée\ﬁ intimate

al ytical Methods and Pharnmaco [rving
b‘@% ﬁ%é{rthmaals rapge.ceaich Ibakkle!lempbmturﬁ rﬁbyr/\bé(at leat1:098) 30 °C above
[ 00326] Under nethod (I) diastereoneric salts can be
formed by reaction of enantiggerically pure chira
bases such as bruci ne, quinine, ephedrine, strychnine,
a- met hyl - b- phenyl et hyl am ne (anphetam ne), and the
like with asymetric conpounds bearing acidic
functionality, such as carboxylic acid and sulfonic
acid. The diastereoneric salts nmay be induced to
separate by fractlonal crystalllzatlon or |on|c

T o o o, o " o g, o



and malignant cells of other proliferative diseases in
whi ch aberrant tyrosine kinase activation occurs; (3)
w@eo7osasor s that proliferate by receptor tyrosPEEUS2006/044650

ki nases; (4) any tunors that proliferate by aberrant
serine/threonine kinase activation; and (5) benign and
mal i gnant cells of other proliferative diseases in
whi ch aberrant serine/theroine kinase activation
occurs. [00335] In one enbodi nent, abnornmal cel

According, this invention provides

' Wi
t}%gglﬁﬁgdgérgftgﬁég{ﬂef?éur@a rfelsP Withiphis sangs, eenk brres éfrmpﬁgature may
bk leator%mll()bm %ﬁ@de Hnie 9; tr%&?@gf@%&r# U CgRtJ efrH)erature in the

conp05|t|on of this inv ntlon
gepilews iimpte hlending yet suhiegizexformatioh ofigyrmeead toluene.

T‘Hﬁ s 23tion BAESke OCORL G nard BB Plend iR dermined
agroeding do CeSENT E 1646 indriclc &ng standadClesd meaddfor KRS Hnment of

h. I
ofire A el A AR it pfoloof o

fall opi an tubes, carcinoma of the endometrium

Tbereds mm@ulaﬂmdamm zzm tieaoien ofMmodt of agdiiddi d¥ahe poly(arylene
kin!s Di sease, cancer oPl

Cc (0)
o6 MR Binchland: ' Brod R el Forsnizaie taahe oapams used to
faym thegobmaodiémt Witeh @l’ﬁmglé\-@ﬁeﬁv &ftwih8crielyd@hdedisaRbd Ifor melt

r ,of the rat roi d gl and, c ncer of the adrenal
Il t1E comBart o S Camadisats foay di added; ife Ay @rdfraor in any
pesitiareas hgtds anfigtiinate Heas Isaﬁoﬁméém ﬁﬁéne &hbOtfen? th&p bl Barylene

Bl o LB G TS ot andenthe satoiic acid

cagentratenia, ordar € MURENRE thb &hérﬁmlstre.%l Yh ,shéa%oﬂe@@i‘@ wWich the
primar

centr nefvous system ( :
p?lﬁ?ﬁﬁ?g ‘?)Qbf*ﬂ PXYIG aciq ﬁ?ﬁﬁegtratﬁraﬁﬁ Wbsﬁ“é?g t§ti oma,
pltUltary adenoma, or a conbination of one or nore of
Int bree Embedjaieng uhanﬁaho@ Qﬁ@ﬁe‘f]c Hﬁnde@!ﬁféﬁlhg %)é&ner blend. The
sHaghates to amg% ceut i orrp03|t|on
Haisi i iy Fr R, P vainte, el igliiey. Ateisiose fqamh ek musiony single

lapdsto b.nd emnalkilaer Shebe lektr@s16R N Hi %X@ls%ﬂjl RIS Sex'txﬂglldﬁeqn]ectlon
lﬂl seas@gor tlhe treat ment of pai’n in
SWprPridiae, pulusianecamprgssion atdldioe; thermobumingfpressure

fo&nmy,”rhmﬁorﬁfmg h@cﬁﬁzﬁ%ﬂﬁmgﬂ%ﬁf‘?daﬁf‘moﬁﬁ ' Sal?’eaétﬁbodlment the

net abolite, ghar maceutically accep ta
ShﬁP‘&&r P tcﬁ’é‘}PéﬁF cXHysign p‘l’fa?h'b??éh {fhre@mo;/y(awé@pt ethew)/polystyrene

confpdsitRins thORZMBh mtiRildyRy
(ﬁm{ ﬁ%‘g nf'sor c{he treatlrreyr%t %géélg;bﬁ?{ﬁg%r{g(e%?g@eﬁ cé)?e javer, a first
daysF disposed on; e sudrosaf the foamerhoome layer, and a second

urﬂ'@ﬁﬁéd hoer absvsed onhainbthef AR OF hP iRk %{:neer 1]@9@9( R muqtllayer

a therapeutically effective anoun

argaﬁi)éiﬁlﬂseg‘ll I35, domexaanie, $leérﬂbﬁ@tlbmg)parml$ Ginatemobile interiors.
THeR PéBﬁ'cht‘i(% 1soﬂesléhﬁédmfl§rg lé'icbr‘ﬁ lel Yn %%Eﬁa% ? Hg?g%][l?aggp|]§os Ip

r od rug%t ereof 1 n conbinat oh W
209e 06V 3D 1% apd rIB) 8905/[19%239]Azmewanmgmmm 2l, I 2eOSE4A0031 to

VP2 A1 SR R AR T e

alt Fer mlpdémfyamed kxyer amd emfoamed dﬁyeesbmlagme lpPéif(ﬁfneHhEnd each
net a Ite

t | vat
“p ar rrac Eﬁﬁg %uBE‘e nﬂ aBI Ch Fecd ra ﬁ?‘%%ﬁeu‘bf ihﬁefP%‘GFd layer by
thml duging witice lh.ot weillldry Ag ae@meubhm@@er itRrunfbAA&f MyelBiay be

LGB B8 155 o PR S W b o

conprises adm nistering to sai.d mammal a
therapeutically effective anmount of a conpound of the
present invention, or a solvate, netabolite, or

phar maceutically acceptable salt or prodrug thereof in
conmbi nation with a pharnmaceutically acceptable
carrier. [00341] The invention also relates to a
pharnaceutlcal conp03|t|on for treatlng a dlsease

o o, S




inhibitors; [00351] (ii) cytostatic agents such as
anti estrogens (for exanple, tanoxifen, torem fene,
wo adoonsdene, drol oxi fene and i odoxyfene); estrPQENS2006/044650
receptor down regul ators (for exanpl e,
ful vestratrant); antiandrogens (for exanple,
bi cal ut am de, flutam de, nilutam de, cyproxerone
acetate and CASCDEX(tm
(4' -cyano- 3- (4-fl uorophenyl sul phonyl ) - 2- hydroxy 2-meth
trlf uoro th oplonan I|d HRH
Hgtelrln g%%eﬁ" I'St's fzﬁf 8%1%1‘2{’ the B‘? ‘gaé‘é"é‘r &iers, may be
snhmumbmls]ylc@x&ubwsﬁ{&iahﬂhate@ EPERBIAEAS héiGhele é&m@io%
megest r ol acetate) aromat ase inhibitors (for exanple,
astr etro ol e, .vorazol e and exenpestane);
Tuﬁ‘?m 08‘8\9 ‘? WRCPY &%EWP%SfSFH‘H%HeEYr fram thsrtplymer blend

cmmtmkmgﬁ)lr sAlsmnm ttli@ée&bdk i R8€6oriRntrhtS:
176325 y(§004/ 018%896 and 5054/“6{ 6%5&%@grld ma
S‘P‘%GE‘B’E er ‘S*feaéléﬁ% (i KT 5P to SmBibecelmer blend, without

an &E&Sﬂxé@lihté 5Rp oPxeMRlLandRARl AR AL @bx’ﬂ@ﬁﬁxd A0 BbdRhRate. In one

rrarl stat and 1 nhi bitors of urokinase

ergbadaby e SEbPRHICo Rl bpEbiay i Dranayed. PO085Sde (Gxiryder as

désl&hb@d h&s .
factor antt Bod F‘ée?“ﬁ“ﬁr Con b B R B B B P8 Hirdbapine e

polyBler dilengh| eFort e ther pR2hethmayoeyptayadirestuimgdetion molding
téﬁﬁ?ﬁ@yﬁhyﬁxm Nt %x?c% %Eénlr?erdb qlmb %?Iamgped%/ cIe{eux %%a Patent

farnesyl transferase 1n FOSTE
A?Ph?ﬁ@nl MNe: bWV %43§.4a 4dr tmededeionti ale kInnamee embodiment, melt

kﬁ{&g&ﬁ&? g%tl %&;eng)% 31}1% églglé etn%;S dS){hg gﬁ)Oégilc ac1gaconcentrate

cqmrelsseg hhelt @Mﬂgmrﬂa Encsxthuder compsing -atmixdng section, and wherein

thgg%?&rtg@%%p&l?%g g[%(lh)ll aze)%l %Qn,ﬁ&%? %xgrgce Lclzl Icglngentlééuare added
torthe lentrydaripstyganu Dﬁmmmmgﬁls&ﬁbme?f &d @ﬁl?qd&luhfn@ﬁltﬁ&éﬁdmg the
- uor enyl)-7-(3-m

3-chl or
R O Y A
mih kinbadiog svithfant d’l@ruﬂbﬁ&(ﬁhﬁtﬁ&ﬂg BBt RGLPh second mixing

i nhi bi t ocyte growth factor
seriih Yherah iR BiGnRe i SHE o rsmops et to the extruder
ummmﬂlestlmhnﬂﬁng he@tﬁ)rdlaﬁdhﬁﬁéiéinl the arbox i 86 concentrate is
(fdug t%tl on éOO /0116710; [t (v) antiangi ogenic
2Cg§a P RHVAE PoYasragRt f th fs. LR Seqtioacangd gpstream of the
secast nliging sedivnhel i al growt h factor (for exanple, the
anti-vascul ar endothelial cell growth factor anti body

ong V(gtlc gh;eg gg\p AVASS-:_EU g‘sq E%%ql% an gtn 3%1‘8 chg gggtpoggsg?ntrations of
pcﬁyitﬁ@ﬁe !ﬂﬁcdﬁﬁ)&?ﬁi(ﬁﬂﬁﬁﬁuc@ﬁd M@p%%‘rﬂé’r%’iéﬂd angl one Wﬂﬁent the

ther nechani snms (for exanple, |inomde,

oL PRR £93p CiEts iRm0 AR Anabe RSy Silion by

wegnt, Ebawh bh'thertstaaﬂm@ﬂgcbfoﬁieaﬁm%er bRAA55H bYé kmbodiment, the
ascu ents such as Conbretastatin A4 and
oo} L R eBckn et /36 bt 1 par per million
b)&%l@ﬁﬂ,@ﬁsed\kﬁ Be 40ta120¢i g, gﬁ%r b¥Rd01/ 92224, WO
02/ 04434, and WO 02/0 213 0356 (V||) anti sense
%her des tfor exa those mhlch are directed to
hETRATYERE 15 & gt 09‘5 RERATIngs 2| Relymes (denda nepmprising: melt
knaading raaSomprﬂEi@fﬂ $6mprikAG3D Z)l)l}/(é&:ylehe %@l'i@ Ebﬁ'bﬁ% dlmethyl-
1:?%R chesf i ncl udi ng for exanP appﬁ
g ?‘@a?%&g hep dnitsan e pRlndyress s e&?dafrem hanpélslstyrenes rubber-
aberrant BRCAI or BRCA2, GDEPT (genedirected enzyne
pro-drug therapy) approaches guch as those using
cytosi ne deam nase, thym di ne ki nase or a bacteria
nitroreductase enzynme and approaches to increase
patient tolerance to chenotherapy or radi ot herapy such
as nulti-drug resistance gene therapy; [00358] (ix)
interferon; and[00359] (x) inmmunotherapy approaches,
|nclud|ng for exanple ex- VIVO and |n vivo approaches

- o - - a
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[00371] Pharmaceutical formul ations of the conpounds
of the present invention nay be prepared for various
wo oures93end types of adm nistration. For exanpPE&l/Uus2006/044650
conmpound of Formula | having the desired degree of
purity may optionally be m xed with pharmaceutically
acceptable diluents, carriers, excipients or
stabilizers (Rem ngton's Pharmaceutical Sciences
(1980) 16th edition, Gsol, A Ed.), in the formof a

hilized formylation, a ml]ed powder, or an
ohgBRY 2o B8P mebrRop Aliatn iy rgeocpohimet dogy copolymers of
styiretiengndita asijugated tReme Mytrigenakd tﬂ]@cl@!@@%&lpﬁﬂeﬁt 8f Blrene and a
and at .the desired degree of purity, wt ] .
CngPtSfiogﬁeBS’l egd a?flf’élib‘g%%ﬂr’é thereqferdnd p. earboxsdicr peids concentrate

cbithisipCar @Rirh&R¥| Bledd cbRpHRhEMY i i
concentrations an?oygd.ﬁThegpFP%$&¥%2€?g?%8F§$?%%gsnan&hon
terapIAREe pai & meltingt tsmppraturieced aboutsd0 andatidue 175°C; wherein the

n i Qn _of nd, .but may rapge from about 3 .
PpOREE L) B sBleoel AR ot Aol B EIGber ixepr: oty acids,
pokyokefinsi pdb!a&iemnﬁwmibpelgyﬁxers}'bgqiﬁelmmbﬁédcpélﬁréﬁlﬁytid?ﬁ thereof: and a

. e Sl ng _conventil o I ssol.utl on and m XI ng . .
oBESR0E Aol My B ik P et st sluaric acc,
adipie acidc onglixunddpindléie detds Santaricnued! piRRaY 28id2Hdphafllc acid,

t onpouynd .(e.g.,,.CO X WMth a . ) L ]
M8l bR SQMRNE 5o, ot BB afion sodngiveranivnd.faconic
acide oitdic iasid] ilgdaltssecdf ithe ﬁr@éﬁﬂé‘@éi&s,se@hlggﬂaes' & fhlaeforegoing acids,

%esegc%.og gge git re excipients. [00372] The
aﬁ FeTRURYPRE tierSod to T a@Rlyrast bsad pi ent used wil |
depend upon the neans and purpose for which the
Qpenpobodineht tikea pnatbeditofi prepaingdn pslyhRt e Pdnfstising:  melt
edients .are o nerah&y.sele ted_based on sol vents ]
recogni-z &4 BY g%?s‘?é’ 5118 pRopt 20 ttReabaut 80 pags by weight of a
pOIgtARknt cetie) @0 riphistiige?,6dimeth31-TRINPRdnyldn@ dRGSHALs, about 20 to
afe§§olvenés ar.e. non-toxi c aqueous sol vents such as

Mt eFV DS P Y CIgh 21 BOlystyrene \selrcted: fiom Atastis harpemelystyrenes,

- rubbechiddefiédpaigétoreneSunt 36IBirRHBROHRr&?] MRS UL 5‘?4 A%‘i‘t 20 parts
bv\/ater,t ef han I,lpropéleneng%éfol, pol yethyl ene glycol's
Y &veehit Pipcarppylsesid sopce  CoIpRYising e ietgmatedient comprising -

afn el &blabodl BSIGAiSht F@EENLESSa olThdt RRES h@\ﬂgg lass transition
stabilizers are. nontoxi c to reci 0]l ents at the (iloéages
e ABTF eRtar Helting tenpirgyea of abdul 460 udeativuf fl655CS udirein the

p&ISTRE %E’ilﬂaE@mpﬁéeltsr gt ﬁogrﬁ%l?stt fhe q{aggpgian d%%ﬁ;aéfﬁﬁaﬁ& molecular

antioxi dants I ncludin corni ¢ aci
weiebt erfy abouted.008utch ahguto 300,060 yatdinie thydshenizy | or a low density

i Loy i, de: ium.,chlori,de;

PATBMIAE R XL S RS oy o sbo
43,009 ptagricyetss pnita) eohodmbiabtion theerefhanbatsiue h5as ab®itB0 weight
r I . chol: resarcinal: cygl ohexanol ;
peel G0 uPRSHE s BB 5hERREBL T SHRL A BiAT L potymer
blepdn Imbrrembodinesi, duepdly(aoyivinegthet) @ad tig SS19dthene adGRovided in

thﬁiﬁg?rglg BER Rt e tgegr'r@ﬁ@? ris Ohe | UG 02 brodsss comprising melt
kipatling thg bply(arylend ether) andithopagitgeensuch as gl ycine,

gl utam ne, asparagi ne, histidine, arginine, or |ysine;

Gha: s | sacchari des. and ot her carbqhydrates

O BEDARNGH i€ Bol e HdTherta B gny phie BRur drserbed methods.
Theypolymes bisndapaEBiv a siligaicoate tration DFGBOSES td"BHL 1 §lparts per

trehal ose or sorbitol; salt-form ng counter-ions such

as sodium netal conplexes (e.g., Zn-protein

conpl exes); and/ or non-ionic §$rfactants such as

TWEEN(tm), PLURONICS(tm or polyethylene glycol (PEG.

The - formul ati ons may al so i nclude one or no're )

stabilizing agents, surfactants, wetting agents,

| ubricating agents, emnulsifiers, suspending agents,

preservatives, antioxidants, opaquing agents,

glidants, processing aids, colorants, sweeteners,

o,
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nonool eate. The aqueous suspensions may al so contain

one or nore preservatives (such as ethyl or propyl
w@2iwasssybenzoat e, anti-oxidants (such as ascPCDUS2006/044650

acid), coloring agents, flavoring agents, and/or

sweet eni ng agents (such as sucrose, saccharine or

aspartane). [00380] G ly suspensions nmay be fornul ated

by suspending the active ingredient in a vegetable oi

(such as arachis oil, olive oil, sesame oil or coconut
nﬁhk%igr“;n m.neral oil (such as liquid paraffin).

1oy JYelgE AT Shaenf GougerBatiomehiakowt 7hitelabehdS0 parts per

nmdllientbysuisi htabadeaemnas tothlaw SieREs BhE %)Blyg{er% | al cohol .

Sweet eni ng agents such as those set out above, and

fLavarin ents may be added to provide a pal atable
8¢ Zﬁn%&dgﬁgt?tg}si Bh ?“‘Fﬁ%%mé’sﬁlﬁssar PP’gfﬁ“ser rklgnd preparsseby euy of the
ativetdescritddirhétbodf an anti - oxi dant such as: ascorbic

acid. [00381] Dispersible powders and granul es

I tabl.e fqr, preparat.ion of an agueous suspension by
O?‘E 5“‘3’881‘?‘?’3# sfca&m"é(iw GEldefoRcrRirale, ommTisings alaut\s to about 85

weeipht @dicent of agedrbexylid héldacohpR@ls hAd Boutestdhout 85 wei ght
preser vatl ves.

agent SUSB ndin? agent and one or nore
PRTFiaBY & 8 @Bé‘i’s YT SRViRet B #lgSsadeRsisonnempgmeedbng melting
teB RGeS Catiye B0 id | bROS nLi gned S
above. eAdd:ijtt.i onal {iilgﬁgibﬁgr?t Q s%cﬁﬁégﬁé%&gg%nh’i ﬁ"ﬁ ,carboxylic acid
cqmpRHyd; #g cirig eeiflomind gtheg palysier neeginalis celeetedr €98 tpolystyrenes,
. hy 2038 : ' sitiong of the .
e e A RARY o A T ARy Gome Wess,epony resins,
phengligirgsins, Wisinsophy rphiasdenmayives @rpeagefcsinke adiylate S66hs, and
-0l.J ' r \arachi s, oi.l r,a m.neral oj]J, such as
cc?le?lﬁétio\éﬁptﬁé}elo?lq ullg A P?(?lﬂ’legg the sarh ¢ geidypgmppund s citric
acidiesnd tiguipolyher eswin I35 fsgleomdagent fofipolLtyrdiRE, rubber-modified

. r - OCCUrrin ums such as .gum acaci a
p(ﬂé? j!g ulrln‘%f P %%Acéaﬁit%gle'ﬁ%g H’rcgl‘io ° AP FopHuagienstaeof. In one
ensashmenst, shy acatieanylic| @id tdoinpouss i rcrie’ addy hhdlthe BfnSer resin
cogxﬁﬂs\ée% lfl(;rgm flattty%/%a i ds and hexitol anhydrides (for ,
exanpl ¢ SOrBPTEHYIFBRJHVEE &) WHReC BYRIaeR Aqleylas: weight of about
2,000 tdhebsai3P0EMOt dteiniE aiags Gnitd.t Ih sh@)éh%eai:ﬂeﬂtd&e%#gﬁc acid
[ nmonool eate. . The enul si ons y

ethyl ene sorhita ) C
COQﬁJs‘%'gég%F‘é‘?‘% a @eé‘?‘i ﬂ?%@ony‘i“leﬁfﬁém FRIMBIARES 5y losedensity welyethylene
hasfrgna sveipR0&HgcSiiollqsaldWeight ¥F BoIRS,066 t6 UbBL 28,860 atomic
Inm%gp.gmgeten%ggpgggnts such as_glycerol, propylene

GTYESE L 8P eTedtRe e feEbaxylic aeidorsmpoand isrsifriaeid; and the
potynératsin @otpbisbLANEthyRhEVRIYY abdtME copbigiRF.I N and/ or
col oring agent. [00384] Suppository formul ations nay

I, I xi ng the active ingredient with a

T PR Bty PR PP anE Rl o Badmiging snrmples
ordinary tenperatures but liquid at the rectal

EXANMES Urte CONMPARATIVEEEXANMPLEBIIt4i n the rectumto
rel ease the drug. Suitable excipients include, for

THR l-yet hyl.ene.gl ycol s. .
oo the PlooBllo 8L LAY i bt g their wse

to prduge dheeennegntzatione . Eloliufe&; aﬂ(}istp@ﬂe withedpiexigi@hs intimate blend

r r ornul atir.ons containing In

Ofgg [ ﬁlgﬁé tg%gﬁhaglda@ﬁs ee‘ﬂ%‘gsfsedﬁ“élﬁ‘(ﬂ 'such carriers as are
_known in_the art to be appropriate. [00385] Topica

Fiyeo cHiif aacid rroncenfrdtesa svere quemarediusinge ties cog@bfer$itind amounts

r i1l yegQl:ut i 0ns Of syuspensj ons,. may . )

P T 0 o SHE AR Bl S PERGEaiy its Juid obtained from
ingredient with a conventional, topically acceptable,
vehicl e or diluent using conygntional procedures well
known in the art. [00386] Conpositions for transdernma
adm nistration may be in the formof those transder nal
skin patches that are well known to those of ordinary
skill in the art. [00387] Formulations suitable for
i ntrapul nronary or nasal admi nistration have a particle
size for exanple in the range of 0.1 to 500 m crons

. e ~ A




containing materials useful for the treatnent of the

di sorders descri bed above is provided. In one
wepdvomsasent, the kit conprises a contai ner conpeCT/B51906/@44650

conmpound of Formula I, or a solvate, netabolite, or

pharmaceutically acceptable salt or prodrug thereof.

The kit may further conprise a | abel or package insert

on or associated with the container. The term "package

insert is used to refer to instructions custonmarily

n commer ci al packages of therapeutic
ot POSDREHE oMt Prar HAGHHBRT OB IABITL KNG & mumber average

mdnéﬂuwtw&gﬁt ofUHRAE 72,006 A8Sni AAMNindts a3l 200 eight average molecular
contrajndications and/ or war ni ngs concernin the tae

weieht \pd rabotb 2AHE0P i atoiomass smlw,noluweeermd\ﬂemolz@n @272 from
No¥R & hellic20H ISP REEL S0 PUve BLS ds?tgfgbi%et%l?ne hayine a density of

conmposition conprising a conpoun
abpyit 9-9% 098 emramapee roillihter,e ofelttr@pcmlnseﬁsmmt ArR3UL.s obtefia as Gl
2§54 ! r 00395 n_one enbodi the kit
UI}% ﬁ@?ﬁ éﬁoong rclﬁisegnsxczh Céb% c]enlhr I;:s were {:%IBP%und%d using a 30—m1111meter
digoretei @'Ier(!tatmg UdHy 1hturméxlaﬁ9,| ByinbSréW esirudeal SFhe total extruder
etc. .The contaj ner nma

i hl i t er
1ol REE D77 i Elerd T Bty i e POLBHTaRS. DI, g both) was
acpiedstnl the flifse bmalt (Eﬂeétb thisay, Bed ditdc R W48 thdabd FOHAHLRG. The
for r,eo ich is effective for

sl et RMGE' 1)5id G amithont (3 poinsbiiout wis wsey speed of

300 rcﬁaﬂnor&nphrl’fﬁijlu&a@n@ STIRY fde@ REHRREND Were plficated m a mixing
t he, contal her may be an i ntravenous sol ut

seé:ﬁgrrlrg?caged\}péﬁ\e thgetgegq I@ﬁé 12 5ceaw: digpletery from the feed inlet. A
vérit pegeidiated MhReliatdly naes | ®is n{l%égggctlgllf' Snldl bpdFad at ambient
further_conprise directions for the adm ni st raton
PIERRAIE o iU brennsratimey afipH areghs Wasfseprttesié'ﬂfc thevzmaumndent was.
F
o PR SR o T e o AT Bt nclgpascas
(krEe} #hselute pressuze. se@@mnpwar smnqﬁeﬂ et pfenetmuanou fim tfeéndrical
or t
P A B o A Rl e P S Bt et a1 on o
the first and second pharnaceutlcal conpositions to a

Coraprative jBxamnbes e represent OB |wdightandgineblends of poly(arylene

a he dellver
RGOy, DTS Lo G an
withoyt steany stripajne| ‘.égnplgg otere ckinpouatedi usixgal eoanmmber diameter

d d h
clefOté{gigtsa €s o?’?le N gh '{ %erg‘gr i é‘i“%8fr9 &Hgltgt%[ ﬁ{cgﬁ%eéggngth was
97 smm. Aﬂ"he)p@l‘mmwlemth chm’h ;wl}@tyrena and' dakbcﬁdyﬁé aBﬂCdif any) were all

I t ack ndustr
adgrk;]& %lg ?lée ﬂ?ég lfri‘trr@llrjgné orelﬁng \c{:\‘!ll: g{q% &h ?)Rg T, YAS t3¥
sam%@gwelfemmded at 489 klk!grams/hfﬁmo(’jﬁ ?ﬁdﬁ/ﬁﬂu@ et la screw speed of
308 {5 ek inTE BT, mhe' 484, PR e plastioated in & mixing
sedecm beateid ng tlld’l&gdmylSetWEeﬁ Meankr adiaReiers FBRONRE Feddlinlet. A vent
%?ﬁﬁg: yhe d es .can .be adnini stered. [00398]
cCorar ng 1o & g% EIHP RPHNE sgetign and joperatedaframbisntupressure.

Watfey Wae m;gectede fdraspne sfahfpiés RAbAIRA thi Wk 24§ QH@Q'LH}QmQtfers from
erein; and optionally (b)

cont ai ned
the, 3{?‘% H‘qﬁ ot &iTREPR G "I‘Ajdéﬁ%‘@é JRtKiMhar dereeuunt yent was located 28
didmetetsl Réhahe €Ratinled 884 WAS LBEMAtedEHELM § ﬁ?o g&ﬁé‘ ﬁ_(pPa absolute
har maceuti cal formul ati on conprises a secC & 8
Yien gt herbsreb teamnsratureawas $6) e 2R0.GAS0f 29(itand & 160€ ifori 100, 50, 30,
Alternatively or additionally, the article of
manuf acture may further conp ce a third container
conprising a pharnaceutlcalIjiacceptable buffer, such
as bacteriostatic water for injection (BWI),
phosphat e- buf fered saline, R nger's solution and
dextrose solution. It may further include other
materials desirable froma comercial and user
standp0|nt |nclud|ng other buffers dlluents

r r\r\r\r\r\1 e
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conpounds of the invention.[00406] In the exanples

descri bed bel ow, unless otherw se indicated al

wao eqopessiures are set forth in degrees Cel si usPCT/US2006/044650
Reagents were purchased from conmercial suppliers such

as Aldrich Chem cal Conpany, Lancaster, TCl or

Maybri dge, and were used wi thout further purification

unl ess otherw se indicated. Tetrahydrofuran (THF),

N, N- di r net hyl f or mam de (DWF), dichl oronet hane (DCM,

di chl et han t ol uene, di oxane and 1, 2-
fC‘F /ﬂg‘; Eeﬁ%‘?é‘ %\&?E E¥c s’ifé@e# rHRDQSHIONE verg tham gemelted and
réeRlud 6 (Withsutans s'tkéﬁﬁijst@ﬁ)phfgc& é’cﬁﬁ'ﬁoﬂ 9P404d Ia%r on a < smgdle-screw,

reacﬁ.ﬁl ons set forth bel ow were done genera

ORIy srEevp diasiete Bsabender @@@-ﬁleb Furginggat 0 mt&th)na per minute and
HalleD Srh piru t gledln i gn

a Haliel % S[Hal? déj%gé(f’gg . ?@# em%)ell tizy% (%Tpllv were extruded

irftp mbéwgn\haymgrngbtbagulazegbss-ﬁmlohhiailm%hﬁledy 6f histut 30 millimeters by

GBS P Bt B 8y SRRl s o e

cmhpmt@gmmysmm stipin® W3 UBed! dRr SWABLiRBcted at a location that
havi ng_a_silica gel

act ur.er
Wb P R e oot Pelfeciel €2h arvaign of dbiiony mizime
NVR spectra were recor ded on a Varian instrunment
Espeplesi Ind 1Htlstx-‘di)é) rédﬂhusnbiﬂ-d‘ﬂl\d%rﬁﬁh@ﬂi\feaemlﬂeﬁ{%tﬁl zﬁﬁ@d darboxylic

2SR - DMBO sol ut.i on orfed in

Usi NG c% F"gf xgpgeﬁgxétagy%ﬁg 5&813@8 that payld l\mgrﬁpared by a
pqma_saﬂlatrpmtchpﬂes alﬁre-bibndé&cdirﬁp@sﬁﬁ&ﬂof§3&9 leh@&m&? and polystyrene,
tabbrr evi3 [ ﬁ? si ngl et d (doubl etf), tp

Dep Tepielts Rey F‘g les)oth?fr CQBPYIAESH AR PrepsErtiogolas | extruding a

- shadet dﬁrubio&hﬁé arﬂfart(dl’@Ubﬁﬁimﬁfe grisohes@lo Geupld Sgse-compounded
cSonst an iven, are reported in Hertz (f .

g{lgﬁfﬂ 1E)§}1melﬁe% ag oncentrate A. Example 2 is a 96:4 blend of pre-
cdiipduhdéd diommpiditvelE Rmih B WA herate Y. i e 785 D%071d blend

‘?.é‘?fﬁﬂnﬁaﬁlfeffb%m‘a&vsﬁ;qasm B 8ad Woagenirato A fixatde diiaa 96:4

blghd &f] R4 poShed! Honf a f
d*tg Ig}Qano p4 nitr oF) h &a@afi%ifeNEkﬁFp%e% ﬁnfif%crn}%%m ’Amswn
o b Examales Aot wereithe sian sofiose fcrreCc(rm@nr@mge Eﬁa&ﬂples 1-4.

mmol ) and di net hoxy- N, Ndi net hyl net hanam ne (29.6 ni,
S@Qéherﬁ]ﬁl t))lubﬁs Ieh)%lﬁ #ickakR sadPldbelcetdnifed By d&@tgvmg 1.00 grams

(+ g)tlo re wa concentrat ed under red
6r u n é’g'ﬁf Lend; in 39 enillilitsrreetham dntefPlak standard solution

.C(ﬁ\@istithff V@Smfzwlhtérb lFUkare $it 1506 amiHilir\BF Iahx%%att% hic grade
th acetate. The filtrate was concen a? 8
?ﬁ‘f ‘?m? ed d’y Lﬂi”é’é‘sWﬁ% thepy iinjeetgd vintoha iAE98%nehass spectrometer
ippedreih b QI DY Pt
equel%rfegw soI id. [ Oofig]cwsbt?%plg%q F’r%%??’g?? 9ut0§ Je/%to? and DOS based
Kfmf tation, ni g conceyisgitenrofsixrpaaand lvene lwisfﬂmnmmphrﬁbagamst the
krdwiDEodefiRatdfn & ddcdnés yéeﬁcélyéklkﬁgge%% R tolgF%%%r)% Sapressed

. SN-di net hyl f or mam di ne
in wijts R \pagts dper okl Hen c(npmarlbo Nveéglt,o begedi on rtis¢ haﬁb lwefght) of the
coffsositdn. uxed for 10 hours under a hydrogen atnosphere.
The hot solution was filtered through Celite and the
filtrate was concentrated under reduced pressure. The
The. Jeghlts, vaesended yigr dlablezld indienteli tiat oreoxteusiom es groby(arylene

e e N

Cofgirgm(%@aﬁ ootz I‘QImemﬂﬂﬁ y btargngo| aveh h SHOth attieneotflhesydeniration of
3-p -hydroxy-2-metr iyl propan-2-yDthiourea : To a
cool ed (-10 0C) solution of t4y ocarbonyl diim dazol e
(221 g, 1.1278 nol) in THF (1.5 L) was added slowy
via cannula a sol ution of
N - (4-am no- 2-cyanophenyl ) - N, N- di net hyl f or mam di ne
(201.6 g, 1.0712 nol) in THF ( 1.5 L). After stirring
at -10 OC for 25 minutes, a solution of
2- an1no 2 nethylpropan I ol (120 g, 1 4 nDI) in THF

I NN o s o N a AL



yl oxy) phenvOqui nazol i ne- 4. 6-di am ne [ 00420] Step A

Preparation of 2-nethyl benzord]thiazol-6-o0l : To a
w@omemh3(2 78 0C) sol ution of 6-net hoxy- 2- met hyP@OENE2006/044650

s[d]thiazole (0.861 g, 4.80 mmol) in dichl oronethane

(10 m.) was added BBr3 (5 nL of 1.0 Msolution in

di chl oronet hane). After slowy warmng to room

tenperature and stirring for 16 hours, the m xture was

cooled to 0 OC and sl owy quenched with nethanol (20

reaction. m xture was warnmed to room

p?’}é)sn%‘{‘?‘h % A% TEHEASED AR SRTHIESIon: aRdi&ven dimvekdhe metystirenc from the

;Zfﬁ:& ot or é"‘a?‘h?ﬁ‘é?‘?“éé‘é’f‘ﬁ?yf’@‘;‘?*‘ﬁﬁﬁﬁﬁ%‘%éﬁ% o iRl e woula

fmnce)qu 8 Qucredse the telepe Apd siyrenpichnesnémtions dComparison of
{veat r i de the
MBS o S B o
% r"r)ftPCSaPPIér(EX[ dbarn thIe(EJB 2),Tael thiat $tgrene was reduced
% epsk n tRe procedyre
SRS, BTSRRI Lo RO i Bpon o
C@fnpgra(%pf@na}gmh 3[ Wil Kaawples 3cxin,d WCAzRCIha( toludtieZv s réduced from

38 gpln') ée%§ Cﬁ)egy }_égpgl’v@gé ég Ngzl W%]M?%d g;, a(xggst:?répe §vas reduced

frgm1-$06 pmnsg Es 2) tel) 165 PpRb(Ead 3) kil 196 pph (B%) 4).7. 65 (d,
IH, 8 Hz), 7.50 (d, IH, J-2Hz) 7.10 (dd, IH J =8
Thle 12 Hz), 7.00 (d, IH, J = 8 Hz), 4.07 (s, 2H), 2.76
(s, 3H), 2.20 (s, 3H), 1.28 (s, 6H). Exanple 5
Ne-(4. 4-dinethyl oxazolidin-2-ylidene
') - N4-r 3- net hyl - 4- (qu| feh¢.A d-Conc. B | Conc. C | Conc. D | Conc. E
yk>xy) phenyl ) qui nazol { ne- 4, 6-|di am ne [00422] Pr epar gd
CasieNdd nsbwy the proceggre farExanpigati—usin
qui nol i nmb6 )gl in plac j@f 2- e 1t yl bem?g[ d] oxag%l 5-<1I2.5
MS—APCL (4} 1 z- 491 (Mtl) detlected; 1H NVR (400 MHzS
PolVERTSas) (DoY) 54 (s, | 905 8. '845(dd |8 =5 H5Q 2Hz)|,54
8.48 (s, IH), 8.25 (d} IH J|= Hz)805(d,IHJ9
LI:DPE(}b&Q (s, IR, 7.827(d, THs5 J 8 kgh, 7 6Pt thiyg

= Hz) 7.56 (dd, 2H5J:9H253Hz) 7.4%(dd
9 52y 7 16 (dl o 314 2 k) |7 90 (d,
9 Hz)1 4.08 (s, 2H) 2.21 (s, 3H), 1.29 (s,
anpl e
T@B2(4 4-di et hyl - 4. 5- di hvdr ooxazol - 2-yl ) - N4- (4- (i soqu
i nolin-7- yI oxyV3 met hyI phenyl ) qui nazol i ne- 4, 6 di am ne
[ 00423} Prepared—accor 0 *m_ pracedur
Exanpl e 1 using i soqui no F:n- : Kze & Ex3 |[CEx4
2- et hyl benzol d] oxazol -5tol . MS APCl (+) Mz 491 (Iw+l)
COMRENENT AMORNID0 |sz 5 DMSO- d6) d 9. 58 (s A
9.18 (s, IH), 8.49 (s, IH),841(d,IH)5 04(b.

o — NG
[y d iy (o]
EIII II

;_I

P(ﬁ a éh &/V ||_|) T \b H ) = 0!‘( ||| 81
(et yfine 829(’ "R (dd, 2, 7.24 P, 1+ |70
71') (d AOR (q 2 5 2.20 |(s5 3H), [1.29 (S

P‘émtyfeE?(éﬁhyr)e 7 N6-14. 4-dj ¥t hyl - 4.3 di hvdi{@exazol - P39
_p- Nd- C3- et hyl - 4-f qui nolj n-7- S
Ciri®A¥idpeRYT ) quI nazol T nep 4, 6-dranine {0042
accor di ngﬁ?o the procedure for EXdanple 1 Ll-l
go-poHn-7-0ol in place of 2-net hvl benzo[ d]loxazol - 5¢ ol .
StRAm ABBPIRE Vaier o1 Mkl )-det ect ddt  1H NVR-{ 400 MHE1
DVSO-d6) d 9.59 (s, IH)5 8.81 (dd, IH J ¥ 2 Hz, 5
drb)A@bégs (s, TH, 8732 (@, IR 8 Fz)y 8104 (br—p5;

IH5 8.02 (d, 1H J =09 o) 7.89J(br. s 1K), 7.84 (d,
HH; =9 Hy—7-66(d IH J =9 H7) 7. 43 (m_ 3H5
716(d I H, J9Hz)5709( IH, J =2 Hz), 4.08 (s,
2H), 2.19 (s, 3H), 1.76 (s, . Exanple 8

N4- (4- (benzo[ d] t hi azol - 6-yl oxy') - 3- net hyl phenyl VN6- ( 4,
4-di met hyl - 4. 5- di hvdr ooxazol - 2-
yl ) qui nazol i ne- 4, 6-di am ne[ 00425] Step A: Preparation
of benzofd ]thiazol-6-0l : 6-nethoxybenzo[d]thiazole
hydrobrom de (1 00 9, 4 06 mml) was d| ssol ved in

AL +




yl carbamate : To a sol uti

on of tert-butyl

4- hydr oxypyri di n-2-yl carbamate (4.12 g, 19.6 mmol) and

wo 2607089302 2- net hyl -4-nitro
in DM (40 nL) was added

After heating to 65 0C for 64 hours,

benzene (3.34 g,
K2CO (4.06 g, 29.04 mmol).

21. BCTisd0p6/044650

the m xture was

cooled to roomtenperature and poured into ice water

(200 ni).
times mﬁth et hyl

TR

acetate.

ed under reduced pressure.
aphed (20% et hyl
rOV|de the product (2.03 g,

The conbi ned organi cs wer

acetate in hexanes) to
[00436] Step E

The reaction nm xture was extracted severa

e

The resi due was

GmepBptwpn of
4- f2 et hyI

UI ULI ot f _t+taort hILL\II

4-ni trophenox

yspyridin:é-arnine : To a

e (:%m I‘f‘ft}fi Qrb@ﬁ 12r ophenox

g, 2.90 mmol) in dichlorag

bamat e (
ns added

yypyridi n=2-yl car
met hane (28 nL) w

1--0
TFA

Peé-coinpourfetiaT. B{.ir ri ng at
hours, the reaction nixtu

for—o
bd under
Ict t hat

.Loom tefpperature

re was concentr at
Hde—the-—ciude prod

\\A S

Chségt§#¥%j

YRR

uri
Preparation of 7-(2-nethy

fication] [00437]
| - 4- ni tr pphenoxy’

Step F:

H i m daz

of

Totad Paiyfynyladice¢her) (vat%) sol
4- (2 nethyl 4- nltrophenox

uta on of | 70

y)pyrldln 2 am nej (0.71 g,

68.97

hanao

68.97

%tﬂ%o;&g}a&rﬁa%)b ht-orotret

satu 3 (25 nl)
chl or oacet al dehyde (1. 14

LILA ™2 \L\J
ol | owe
g, 7.24

P

dde

/ VLA MO OO
jb‘g 29.5
'TnDI) After stirr

29.56
i ng

Tatal Comie Addifertia) ure for 1
diluted with water and di

the m xturggwas
hane. Th

6- hour s,
chl or one

e aqueous

1.48

T §LP F%% tracted—wth
conbl ned organics wer e dr
reduced pressure. The res

+ K
ret-hare—-and-—the

concent rat €d under
chr omat ogr aphed t

dialbl ~Ar
L-].L CTITOT O
i ed and

i due was

VRIATHES hdNor EERUDED 1

RIBBORy [00438] Step G Py
4- (H 1 m dazo[l, 2-alpyri di
npthvlhpn7pnan1n9 - To a

as sticky yell ow
N of
y V3-
of

g, 78%
eparatio
n-7-yl ox
sol ution

Toluené fmarmy | - 4- ni.t ropheno
(0.59 g, 2.19 mml) in et

yyH i md
hanol wa

a3d[ |, 2-
added p

~

5 al | adi um

al pyriding 16

on

S6R&ERAPpY- 116 g, 0. L 1

tenperature under a hydr ¢
solds—were rempved hyfil

“T?Bﬁ bal |

i
pon for 1
The filt

Aft f t
6I I%OUF S,

tration rate was

-
I'U{

e

concentrated under reduce
under hi gh vacuumto pro

»&xplessu

 Bxahd so
product (

| Exi¥ i ed

i de the 0.51 g,

Ex.4

COMPOSETION t € Toam 1004
N4 - (4 kalnldazo[LZ a]py

+ hyv] 4 rl

30]

atiomnmof
et hyl phei

Step
idin-7-y

hvdr ooxa

T Prepar
| oxyV3- n

P@é{ aﬁ%l%"f ?‘hsr)zip%‘”?m ani ne
4- (H imdazo[l,2-a]pyrid

vde) -?-Vfl
xture of
V) - 3- et h

yl benze

“To a m
n-7-yl ox

Polystyreae (fhvi4 g, 0.518 m
cyano- 4- ((dinethylanino)

ol ) and

[=(3- _
am no) phenyl ) - 3- (|
o 0471

hyl ene
W

_hy

Cth’ﬁé cf ““““““

lbclllylpl opart 2 y
acid (1 nU

et
)t
it

After stirfi

(0151
Was adde
oom t enpe

LBLIL i v

e (2 n)

d-acetic
rature f

-

DI

opropyl acet a
Stegmistnpping Weteatpsvver e a
yeIIOM/soIid was col |l ect

he m xturle-and Tt h¢

D

To a
1M

tration.
g—A—TFHR{

C UI' this—product
&gﬁ ﬁ% Sy chioride (0.

g, 0./922 nmol ) 8nd Na

(2.8 ni of 1 Msolution)

After dtirring at room

tenperature for 30 m nutes,
m xture and it was ext r act ed
The conbi ned organi cs were
The sol ution was dri ed,
reduced pressure.

bri ne.
concentrat ed under
residue was triturated w

provi de the product (0.10 g,
APCI (+) mz 480 (N%I) det ect ed;

~ - a Va

SR AN~ 1/ \ N -

wat er was added to the

ﬂ%th ethyl acetate tw
ed with NaOH ( 1 M

filtered, and

The yel | ow

th ethyl acetate/ MIBE to

1H NVR (400 NHzZ5

N1 ~~

ce.
and

449% as white solid. M5
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Exanpl e 14 N4-f4-(Him dazori.2-a]pyridin-6-yl oxy

") -3-net hyl phenyl VN6- f 4, 4-di net hyl -4. 5- di hydr ooxaz
W@®@bLe02/05Bouii nazol i ne- 4, 6-di am ne [ 00450] Step APCT/US2006/044650

Preparation of

2-chl oro-5-(2-tnethyl -4-nitrophenoxy)pyridine : To a

suspensi on of 6-chloropyridin-3-ol (3.37 g, 26.0 mol)

and K2C3 (7.19 g, 52.0 mol) in DVF (200 nL) was

added I-quoro 2-met hyl - 4-ni trobenzene (4.44 g, 28.6
fﬂﬂ%ﬁ o er heating to 50 OC for 16 hours, the

8 xture was cooled to roomtenperature and
poured into water and extracted with ethyl acetate (2

Céhe. Higgbwoy gani ¢ | ayer wag -washed \Wwth bring,-dried 4
over NaZSO'fiItered and concentr ated under reduced

. €5SHt-€ the-groduct as yellow il [00451]
8?)'"@0‘1@56;%‘( ?on of - - 90 96
5- (2-net hyl -4-ni trophenoXy) pyridi n-2-amne| : To a
Psoatarhpoundet C. Ex. 4 90 96 -- --
2-chl or o- 5 (2- nethyl 4- niit rophenoxy) pyridine (1.13 |g,
402 XPHOS (0 097 1g. 0. 205! mmpl ) Pd2dba

150sT IdTBSS‘é‘s‘Wl) i) THE (32|nl) was ldded LHN
(8.53 nm, 8.53 mml ). Aftler heatihg to 65 0C for 1

Tht;ullel}I(hglemB)ether)e(mMQ cogleadd7t o r pesRt enperg8 o€ ands7 2o

stirred for 16 hours The rrixture was conclentr at ed
1004 not h l_in etlhvl

T§%%?a@é9&?% pr o\ THEUFEEUK §d%%t (ngégbé: §%@99 31.00
00452] Step C. The title conpound was prgpar ed

Tatak Gitgicririd 6Wt%e procedul &.3%0r Expoghe 10 JUEOOQ 1.02
5-(2- nethyl 4- nltropheno y)pyr|d| -2-amng in place of

NS AR

T8tal BLPEL(NS A 4 i tToptenoxy) pyrterfsa—afr-re—NMs—AR
(1) n??(uéé)(w 1) detecf{ed: 1H Nvgz7?4oo. NFE, DVBO|ds78
dqm (s, 1H), 8 45 (s, L H). 8.2l (s, IH|, 7.91 (4,

VQIQATPLE@ @ . BXTRUPEDY| 73 (br. &, IH), 4.66 (m 20,
RYBﬁ@N( , IH), 7.55 (s, IH, 7.15 [(dd, IH),l 7.00 (d,

4.07 (s, 2H), 2.27 (s, 3H), [L.28 (s, |6H). Exanple
1RKL(

Talueng (ppda2or i , 2- alpyri di B- 7- yl oxly¥3- met hyflyshenyl )- 61 (
2 nethoxyethoxy)quinazol n- 4- an1ne [0045~J Step A

Y7 on of —qui nazol Tigg4, 6-di A fe—of
améﬁr%’gIh - hydroxybe pzo Zgaci d (|L9. 64 g, Klfé ,196

1,3 -5-triazine (156 g 192 muol) and Dl[erldlne 9

T o5 <

inL, 92.4 mmol) were heated to 60 OC i n net hanol (60
niL) for 2 hours. After cooling to O C, the m xture

While thé linvehtion hi§Be&DHERrivES vMﬂxsfé?é;engte Btaﬁ@l ge,;ﬁ%t Qﬁgé)éfglent it

dri.ed a mto pro
B Sy o5 nOAEAET o thears B uies hopes ey e odd and

¢€ht M &t
:ggrhyn azglﬁ?ége eZB%B dt:ugéldﬁf(og glegrfe?ﬁsaﬁl%reof 1&%%%&%)%?5%fmm the scope

fiyRysngan( Is@dgdition) mgpy mqlﬁm@nh@wdmb tadd @9 adiitra particular
sifotibsliod anétdRale tlfeofeaghllﬂgy ot thf‘fl{/x\ferntlgg %Irl](?.lt %ﬁ)g%mg from the

tenperature, ice g) "was s
esseial sepertnsient. o T qllﬁ”é)rﬁﬂé(ﬁ piterxted thasthé mh\tmned ,notds Nizglited to

thﬁmpge}&gr%%?rge utg(?gv(lq%éde% ng%éto CB% %?c? g% carrying out

th $Jpyentiaqng byt Bipt Qteepv@lt]ld?r B’[dhllrmlllldmalbfembodllments fallu%lg within the
sc 6-y] acetate : To a solution of 4-
épggggﬁq #ﬂg@g%kﬁﬂ% acetate (12.0 g, 58.8 mmol) in
t hi onyl chloride (50 nL) was added DMF (0.5 nL). After
heating to 90 OC for 3 hours, the reaction m xture was
concentrat ed under reduced prgssure and azeotroped
with toluene to provide the product ( 11.8 g, 90% as
off-white solid. [00456] Step D:. Preparation of
4-(4-(H i mdazofl. 2-alpyridin-7-yl oxyV3-
nmet hyl phenyl ar ni no) qui nazoh n-6-yl acetate
hydrochl ori de: A m xture of 4-chloroquinazolin-6- yl
acetate (930 Ny, 4.18 nol ) and

”~ Y e



concentrated to 0.5 nL total volume. The resulting
sol ution was used w thout further purification.
WO 0105305t ep F: Preparation of PCT/US2006/044650
(EVN-f4-r4-(Himdazofl, 2-a] pyridin-7-yl oxy) - 3-
met hyl phenyl am no) qui nazol i n-6-yl ) - 4- (di met hyl am no) bu
t-2-enamde : To a cooled (0 0C) sol ution of
(E) - 4- (di net hyl am no) but - 2- enoyl chl ori de
hydrochloride (O 122 g, 0.664 nnDI) mas added dr opw se

tio H i m da
Ael‘l 1;19e P]at§n ’IQ)%EV) a%vph((,atlons an ot[ner references are incorporated herein by

réfeﬁehyéphmaylehqwtﬁazol i ne-4,6-diarnine (0.127 g 0.332
mml) in NMP (1.5 nL). After stirring at 0 OC for 2
S rate nm.) was added to the
%*P’t%“'% fﬁcm%segqlﬂFéS‘ﬂsarFa‘?élr“SMs"%f(l%er gedrointy; and dhepghdpoints are
c@ﬂbhﬁb&&ﬁh&é}{btﬁ&ﬂ The conbi ned organi cs were dried
over Na SO and concentrated under reduced pressure.

The re was, ¢ghr gnat ogr aphed
ThaEsh grtﬁ?rg?rﬁ’én@/ hméﬁgﬂné ) ShNi-and-sipglar refeentsiin the context of

dmcnbir@t}fehﬁvaftmt(@ﬁpe@ﬂa@l e, thd Q%texi\@f Eél fo(l&)vu{g aaﬁl? are to be
éﬂ det ect% 1H NVR (400 MHz
sgge? do CPYST. ath dhe agulpq_pnq]the-,plpﬁa} unjesg @tlQemwmeHndu:ated herein

od clHZx)ly cZnﬁarthf:t@d b%"bom]ext( %rtlﬁél) it Zhozhgd Elgr)thér_}? d'%)t =4 that the terms

‘159253 ” “%ecesd< dﬁndﬁw lilge hergmrég no'ademte(w orflet, quanﬂtﬁ dﬂampartance
b\hizﬁilt}%& I—EE;& us&d td h'?stm@m% ohd ’eéér){lznt‘]fr&;ﬁl)ﬂ%ggr ’Ilq'l% nﬂ}gdlﬂzer “‘about”
uqqgl(ﬁ{ cpppfqﬁtogag& a qgarmtpyq'mdlqswﬁ -oftive steted rmtodz)éigﬂ lhaghe meaning
dictit PY{! ne

A Pr gjpgrtat:s%% o (t‘? r)é{rmpﬂgeno# eSJn &feen[p ‘] aaSOSFated with
megsugernent afitbepaticelar ewftizy)3- d] pyrinid n-4- ol (3 0 g,

20 nmmol) in glacial acetic acid (40 nL) was added

bromne (6.3 g, 39 mmol ). After heating to 80 OC for

1.5 hours, the reaction m xture was cooled to

roont enperature and poured into saturated NaHCCb and

ice. The solid was filtered, washed with water and

dried to provide the product. [00467] Step B

Preparation of 6-brono-4-chlorothteno[ 2. 3-dl pyrim dine

: To 6- bronothieno[ 2, 3-d]pyrirnidin-4-ol (3.0 g, 19.7

nmol ) was added phosphorus oxychloride (5 nlL). After ‘

heating to 80 OC for 1.5 hours, the reaction mxture
was poured into saturated NaHCO 3 and ice. The solid
was filtered, washed with water and dried to provide
the product (4.06 g, 83% as brown solid. [00468] Step

C. Preparation of N (4-(Himdazofl, 2-alpyridin-7~yl ox

g )-3-

met hyl phenyl >6- br onot hi eno[ 2. 3-d] pyri m di n-4-am ne :

To a solution of 6-brono-4-

chl orot hi eno[ 2, 3-d] pyrim dine (0.569 g 2.58 nmol) and

4- (Hi1mdazo[l, 2-a] pyridin-7-yl oxy) -

3-net hyl benzenam ne (0.60 g, 2.51 nmmol) in

di chl or oet hane/i sopropanol ( 11 nlL) was added DI EA

(0.44 nL, 2.51 mmol ). After heating to 60 C for 64

hours, the reaction mxture was worked up with

i sopropanol / di chl or onet hane. The organi ¢ sol uti on was

dri ed and concentrated under reduced pressure. The

resi due was chromat ographed (gradient 0%to 8%

met hanol / 7N Nf A/ et hyl acetate). The crude product was

purified further by reverse phase liquid

chr omat ogr aphy. MsS ESI (+) 0%5 452, 454 (M+ 1 Br

pattern) detected; 1H NWVR (4 MHz, DWVSO d6) d 9. 69

(s, IH, 863 (d, IH J =7 Hz), 8.52 (s, IH, 8.10

(s, IH, 7.94 (s, IH, 7.82 (d, IH J =3 Hz)5 7.78

(dd, IH, J =3 Hz, 9 Hz), 7.59 (s, IH5 7.16 (d, IH J

=9 Hz), 6.96 (dd, IH, 2 Hz, 7 Hz), 6.63 (s, IH, 2.19

(s, 3H) Exan'ple 19
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m xture was poured into water and extracted with ethyl
acetate (2 X). The organi c phase was washed wi th HC
W@ 20dy/059302 sat ur at ed NaHCC>3, dried, and concenPCHUSH06/044650
under reduced pressure to provide the product (2.09 g,
81% as red-black solid. [00478] Step C. Preparation
of 5-f2-rnethyl-4-nitrophenoxy ")benzordloxazole: To a
sol uti on of benzo[d]oxazol-5-0l (1.50 g, 11.10 mol)
and | -fl uoro-2-nmethyl-4-nitrobenzene (1.89 g, 12.21
qﬂgﬁgsjn DMF was added cesium carbonate (1.81 g, 5.55
‘and pot assi um carbonate (2.30 g, 16.65 nmmol).
After heating to 50 OC for 16 hours, the m xture was
1pour edmietiod ofgfepingla @]S’m%&rﬁﬁdsﬁ%d’“&)&pﬁkﬁ%l acetate

(3 X). The conbined organics were washed w th bri ne,

|ed and gance trated under reduced pressure. The
n&@éldﬁ@ ﬁﬁpdﬁ B (30% et hyl acetate in
hexanes) to prOV|de the product (1.69 g, 56% as white
apoly(atylen6@tizg), Step D. Preparation of ‘
4- (benzo[ d] oxazol - 5-yl oxy) - 3- net hyl ben2enam ne : To a

9 5- (2- et hyl - 4-ni t r ophenoxy) benzo[ d] oxazol e
? y%%&&ﬁzgﬁq_ nmmol ) in ethanol was added Pd/C (0.130 g

0.122 nnDI). After stirring under hydrogen atnosphere
a fcarboxglig) gcidsconchmtrate xompeisingsarf intingite $leidded rﬂ;ﬁ-tsmg a carboxyhc
0 .

to pr V|de the pr

aéglél lg%%r/l?t)g%d\%? %g)rdfﬁﬁ] xf r@%lagli p %ﬁ t@nsppggtgmﬂagﬁe@f a melting
tmmMMMmMMmOm&mH%%nmuneM

4-ch] oroqui nazoJin- 6-yl acetate (10.0 g, 44.9 mml)

mk. of 7N solution in methanol) were

tﬁ??ﬁprggﬁﬂg ééﬁgk t“’ "1 hour. The reaction m xture was

concentrated to about 3 nm and triturated with diethyl
2ether to vm@t:hqdh ef laidudy Wherblh ghe FOW)(aBtericabther) and the

p(éﬁ‘r?é Q%p%‘%%é F t It?gtle afrqq?)ngg% g{) fabout 90.10.

solutlon of 4- chIorqu|nazoI|n 6-ol (1.00 g, 5.54
3.mol ), tr ifhRangthod nefsplaimd, (MhetBing theScdrBoxyii acnartﬁ‘maentrate is
Igﬁ%hg{ in di hIo t ne
PR AR ARt of S Bt B+ STR Y o isterg e LOY gy weight
togal °§t®éporh'(9¢3)lenwth€t) asd therpohystyatne.oom t enper at ur e f or

16 hours, the m xture was concentrated under reduced

4.pressur e. ThBemé@sl BbecvRs €N RIR ogr[eagglegge}:g' O% ed cornpnses

acetate in hexanes) to provide t
repeaiing srugiirgl andts having o Benult ep G N-f 4- fbenzor
d] oxazol - 5- yl oxyV3- net hyl phenyi y6- ( 2-
net hoxyet hoxy) qui rgzol i n-4-amne : To a sol ution of
L ch] or 0- 6- (Z- met hgxyet hoxy) qui nazol i ne (0.199 g, O0.83

-yl oxy) - 3- net hyl benzenam ne (0. 200
opropanol (2 mL) and DCE (2 ni).

C for 12 hours, the m xture was
reduced pressure. The residue was
saturated NaHCCh and Et OAc. The

xtracted 2 x with EtOAc, the

ase was washed with brine, dried
(‘Na2SO ), filtereedand condensed. The residue was
chromat ographed to provide the product (0.100 g 27%

f e AP m,z 443 N%
W‘%“Z‘%“écf"éﬁ% %%30 ng??/sd% Jasiers e'sté' (hglogepy primary or
segpnylgry( €1-Gif) alkgl, 50,-Cs; atiihoal& I, (S3 hydroxyalifyl, g;mm 1, Ci-Ciz

4H), 7.52 (dd, IH, 7.26 (m IH 7.10 (m 1H), .9f,
(d, IH), 4.30 (m 2H), 3.76 ® 2H), 3.36 (s, 3H),
2.24 (s, 3H). Exanple 22

N-f 4-f benzo[ dloxazol - 5- yl oxyV3-chl or ophenyD- 6-f 2- net ho
xyet hoxy' ) qui nazol i n-4-am ne [ 00483] Prepared
according to the procedure for Exanple 2 1 using

| -fluoro-2-chloro-4- nitrabenzene in place of

I-fluo ‘ro- 2 nethyl 4- n|trobenze pe, mnth t he exceptlon

o a1
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: A 100 mL, single-neck, round-bottonmed flask was
charged with (2)-N - (4-(benzyl oxy) py

w@aiono39l ) - N, N- di net hyl formarni dine (7.66 g, BOI/0S2006/044650
mol ), hydroxyl am ne hydrochloride (2.40 g, 34.5
mol ), propan-2-ol (33.3 m), and THF (5 m ). The
reaction was heated to 50 OC for 7 hours, then
concentrated. The residue was titrated with Et OAc/ THF

and filtered. The filtrate mas concentrated and
Q provide the product

h d |
h%lgaltgyf QElf‘(glz tfir%f:alrl{)g & }ohgflg)‘g:gybg 1exynwherein at least two
cakbGiy Srufyd seParate the Bal%é&ﬂi laAd %'xg%eﬁr'sat%grﬁ}é bhdl 'eQ&} % is mdependently

h %l fl ug}agacetl c. anhydri de

Haaed s PTHRATY AoPesPneary df1-Cr) allyl, (QPCIz ammoalkyl Ci-Ci2
h{dieR kxyae{rrldle | r rr
om0 S S A, ..
h SBY%C%‘/lexmvhqrn@ At dedsh twovesbarh efome mepedtcathd hdlegen and
okBRattgRs Was stirred for 12 hours. The reaction was
concentrated to about 15-25 ni, then poured into 400

mL of iced 1 MNaOH_ The m xture was stirred for 1

Shour. The Thegngthedgf glaimd, sdierain theepalyoylbec ttber) pmprises 2,6-

dimdihy1at 4-9R E»@g@ﬂ Midifd hexanes, and dried under high
vacu}fjmfgren hour ‘teo provi de the desired product.

[00497] St Sp D: Preparatl on of f1,2.41triazolori

, 5-al pyri df-Prethpd of glamypl ,n‘l!hefsinn@leelqhﬂ@wlene ether) comprises an

eridoekighedd b;@da?rénéle MR SRS th 7- (benzy] oxy) - [
2, Z%i?rl gzo gﬁ?yrl dlgrc11|§@(3 2(%¥V|, 14.2 mol ), Pd/C
Qéva 56 g, 0.710 mmol ), and THF (125 nlL). The reaction
Shstirred under an at mosphere of hydrogen for 16
hours, then filtered (G- paper) and concentrated to a
whibreireQsis theiresien of & deonby@rid, iRy oPbbRhFARAShARE v is 1 to
1(ﬁ)ol I ecfhdf’dﬁ filtration to provide tﬁe deSired
8 ] Step E: Preparation of tert-butyl
3 chI oro- 2. 4-di fl uorobenzoate : A 125 nlL, singl e-neck,

roundzRot t omedfil ask s charged with di-tert-butoxy-N
' 48._2rr1, 201 mml),

S xtracted with Et OAc, and the
conpi ned orgakic phase were washed with saturated
NaH{OBZand bri #é, dri filtered and concentrated to
provi de the desired prgbluct as a gold oil. [00499]
Step F. Preparation of tert-butyl 4-(fl,2,41triazolo p

wheeial gagin odmme?lcgr bﬁZy\é%mdelbérﬂéﬁ)ﬂ)Zhilbg&{ Q:bi%&%? Seconfary C,-Ca

al%‘l?lﬁ'oré %% ovqkfyp (rgftiéﬂ}yé%?@’a tolopberyl, €185 balealkyl, Ci-Ciz

hyﬁchﬁrb@ldm az oL e, 5a1@hwxrobﬁ+bprozy0\lvhér9m1atlfeagt %@%grb%amms
seID C]%ﬁl um ca(gbonate 0. 413 %
Ko t‘f fhey halogen ppd GXyggn %‘“Frea‘tcé'dof@r@@C@@ff r is Independently

hylimiges, hilbgen, PRimes bhisecdndgred-ef, Hg}ﬁdbggi;{lk;alk@go%l);yl C1-C1z

'l ected by filtration

yfisyilkedyr oetar Gty HalonHyLis CirCe adwaiacadtiadso or Ci-Cr
haldh@écaribero! eﬁvh&ﬂn@ 01EAPAG/ R e

desi re%lﬂﬁgr oguct [O%g & St eg%%@&gr e&glﬁ'a{ ?Xxlage %ﬁe ﬁalogen and
°x21g€(“f qroms, s il 49 6"%‘“[32005 a‘é@[ﬁy‘ﬁ RGAppidg gi‘cmmselected from

>-3-chl oro-2- fluorobenzoic acid : A 25 m flask was

charged with tert-butyl

4-([1,2,4]triazolo[l,5-a] pyrigi n-7- ,

yloxy) 3-chl oro- 2-f | uor obenzdat e (0.060 g, 0.16 mmol)

and di chl oronethane (1.6 ml). The reaction was cool ed

to 0 0OC, and 2,2,2-trifluoroacetic acid (0,50 m, 0.1

6 mmol ) was added. The reaction was stirred for 20

m nutes, then warnmed to anbient tenperature, stirred

an addltl onal 3 hours and then concentrat ed to

1 .



di spersion of NaH (0308 g, 12.8 nmol ), and the

reaction mxture was stirred at roomtenperature for
wa@Qomosasdes. 5- Fl uor oqui nazol i n-4(3H) - one (1. OPQI/US2008044650

nol ) was added and the reaction m xture was heated at

80 OC for 2 hours. The reaction was concentrated and

the resi due was suspended in EtCOH (75 nL) and then

filtered through G-/ F paper. The filtrate was

concentrated to afford the desired product as a yell ow

solid. [00511] Step B: Preparation of

4-chl or 0- 5- (2- met hoxyet hox®8) qui nazd3 ne : Prepared

according to the nmethod of @ o/ 15 usi ng

5- (2- met hoxyet hoxy) qui nazol i p in place of 4-

hydr oxyqui nazoKn- 6-yl acet aj

Pregaratjion gfy T Y

: Prepared according to the/nethod %f Exanpl e 24 using
4-ch|oro-5-(2-nethoxyetho%ﬁﬁquinazdiine in place of
4-chl oro-6- (2- net hoxyet hoxy) qui nazoline. M5 APCl (+)

wite i 48. ik CME)) alkgt;erRt-RE.aré QAeH 3depBichal,| QAR from the group
ccoqsou38§8$gre ahég %éggared according to the .
GEE WG RECEBRUSC PEi2vAiR, Byeresy)VEarPioRylic acid, and amino;

alSOVREBLT Y Gbla JANR AR Sl BAGKERAUND OF THE | NVENTI ON
Ther nopl asti ¢ bl ends of poly(aryl ene ether) resins and

pol ystyrene resins are currently produced in |arge

vplaines and ar g dqinghly val pesi\for theyr bal ance of 7
rdbe ties in qui g stifffn Fs i mpaqt ﬂtr ngt h, T
i stre el ectr pertiesg head ¢
i Stance. So roperties of the bl\enf] can Be |
RS

ek

superior to those of either conponent\rgsi/n al one.
See, for exanple, U S. Patent No. 3,383,435 to Cz
which illustrates blend flexural strength, flexura
whemin B, ambRpravs savie indepngélly 5Q8&Ed Grovh 1B Brbup consisting of

[ t_ strengt and hardness val ues that are superior
B anBl 0 4l Many

orresp i val ues for the conponent resins.
possi bl e product applications for thernoplastic resins
7-require t Whe netbod efichirhel, fwigeinfthe pylyoBi&et dRMAGE at least 30

iderable effort s been expended to reduce
w%%g{;;? %8%%2@%%261%%%% é%v&d 9 SEEME( ar yl ene et her)
resins. Poly(arylene ether) resins are typically
8.synt hesi z&Heimethhd off ekémce, ofhendnrthé godystyreh@ali selected from

' h I h '
PR EfS oo G tedesam sne Pt methgtstrene

copplymrers,tdockechpodyruére of dtyrens arghbd ycﬁxﬁ?gfdtétln @ieft,Wfdrogenated block
of vol atl

ER/ . t he .renoval I
copBiyts DR SyiofE HAEH cBfielieq LRI, S G Rafing Berepty,

No. 3,633,880 to Newrark descri bes an extruder that
9.incl udes Ehemethedtef glaimr hatvelieyeinotier psls(aldne ether) and the

MRERERL 8RS pi es| r l.i ber ating volatile
P corrponent.sf) oglgd(fr daﬁlpﬁrﬁrg | t‘?/P%? ! té’@ﬁtl‘}nl?l@g‘}uﬂ?ttlé tL%l%‘\’FBJCt of a
Proesss gonptising medtipeadingshe pelyéarglche ethenani ks pblySyrene.

Patent No. 4,746,482 to Ribbing et al. describes an

Xtrusio | yphenyl ene ether resin
O ol t Knaadaaiod WIPEERE B RBRCRE RSiaRyens i) and e
polysbrere arceptonidedriot ther fosmuofan ditimaterbleny Bk Vié aky bedfict of a
I ins J.& i riti,es in the phenol pononer,
e rorES it mleh LB VS phDei e 5ial cBerpbstrene, and o
caphokyliaragide nempotmet sele@ddr frbmar adipic ARYY %Idtzﬁﬁ: aBid{ Realonic acid
2, 6-di met hyl phenol nononer, h as 2,4, 6- ’
trimethyl ani sol e, may be substantially reduced using
- particular distillation procedures as described in
U. S. Patent Application Publication No. US 2004-021
1657 Al to Ingelbrecht. Alternatively, the build-up of
such inpurities in the recycl ed sol vent of
apol y(aryl ene ether) process may be reduced by sol vent

~ a2 2
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phenyl ene ether units. For exanple, the poly(aryl ene
ether) may be a honopol yner of 2, 6-di net hyl phenol

W@ 2002/0593pn1 y( 2, 6-di met hyl -1, 4- phenyl ene et her ) PCHUS2006/044650
copol ynmer of 2,6- dinethyl phenol and
2,3,6-trinethyl phenol (i.e.,
pol y(2, 6-di net hyl -1, 4- phenyl ene
ether-co-2,3,6-trinethyl-1|,4-phenyl ene ether), or a
combi nation thereof. The poly(aryl ene ether) may

sSomri se uI es having am noal kyl - cont ai ni ng end
g‘ﬁﬁ(?}d m]v balicarqig malei¢ @gid eitrasopia arid.piagonioacidp citric acid,

hidrated \3TthE Yor@ oM -acitlsS Sl d%ﬂH?BI‘ He 3k
t et r anet hyl di %hegoqw none}Jr % %‘riﬁ{gpaéﬁfyam SSMRjnations
thsggofi ned from reaction ni xtures i n whi ch
tetramet hyl di phenoqui none by-product is present. The

1poly(aryl eme aidifid omall?r? i nwh?ﬁ: i Qﬁgn&frll\_ggrylene ether) and the

honopol ymer ; acoog t copol
P‘P‘é{ﬁ‘é(FF‘é‘F argpraviged an tho forny mfran amnmt Iblemd thetrid tiat prodsct of a
FRERY doth
P bod ne*‘n*%‘ﬁ% “*eﬁe'é{ea?m? R Bryhe Seiting e Biffsomenc to form
an Hingadp pleadpen ms@mlmtﬂn@m)nmambm@dt he
formul aQ(J-K) wherein Qis the residuumof a
1pnohydri ephediaidtl P |
e%OO Tor e _spe ecifica ﬁ C%m g @%9{1&%&9%%%%&1% af‘f‘d °Pﬂ1é’°“"d is
efted framfe ‘Fﬁfwc@éwr&né K&eCofcagboixglic acld pehytiitesy
hal ogen, primary or secondary C -Cl2 alkyl, CG-C 2
13ni noal kyTheGh ﬁ;bdhafiemal ky)
haI %ﬁl kyl, 81 812 hydr ocar (é gg?@%g&m%%yg&%md compound is
t 9‘8?’0‘85 BiA a53ds supinisi agidaelutane acidywlipia ebidnmationsid, maleic

csae Paiddree biig, PAMAGS
each occurrenge of %(Zzﬁ{]gsﬁ%}g%en ﬂsey Iﬁlﬂ%}o ecrlfh gmmoglumnc

aqidy igasthylghutarier geidy acomitom deidy C(Dlacmllz alildgynlta,coﬁ‘ib- £32, citric acid,
REMEIPE e Rt o S IHA e B Hing dpyisTsR combinations
thﬁ@"tfihydrocar byl oxy V\herel n at Ieast two carbon atons
separate the hal ogen and oxygen atonms, and the like; m
14s 1 to a t 51,2 g el ect.ed

from wher 2? ﬁ gﬁ%ml%g %dccléiﬂ Vﬁl@%% Ea%'@x §A¢h acid” compound
COMPRIESSE fHERFi(. sel ect ed fromthe group COI’]SI sting of

hydr ogen, hal ogen, G -Cl12 al kyl, hydroxy, carboxylic
1:ci d (- COPhR , mahed ¥ BRimand g e

group sel ect ed fromhe?erPnPR%ﬁ%ﬁRg ch ?813’%“% #8in®Hls a glass
transHigRd FEPRTatyre o8 p aveldol fomperathes lgssotbpn ooepiabtd HEpeot

hydrogen and C -G 2 al kyl. The pol y(aryl ene et her)
16ray have ghaupd . 3,00

0. 000 gr ane peﬁéd %Y.Qﬂﬁgpln%}{%géf que ?r rg 15 S ?e(%e% from
PORILEEReSar hygrpegrbonyf wax @9 OhYdIO%bQXG) Oregllnﬁm I fattﬁsamds polyolefins,
polds Rl ko raph

nonodi sper s@%‘g%s?ﬁ gﬁg&gg} hggar;]gésrpets 5tV Sn"\ér?gﬁﬁ?%fl fgtivatives,
teIpERs Essinsgadrylate ei0s amdosdhipdtams lzareafy a concentrati on

of 1 mlligramper mlliliter of chl oroform The
17po| y(aryl ene & ) a [ trinsic :

vi scosity of Oétgg&t(z)fméym}lﬁ ge \Qﬁ; tbgr gﬂ )gl?ezgn{e(s}ﬂ fgprises a
homo FrRhving Bl weightoaverage mokculan Mteugﬁt dfraboin $000 to about
300i0008bhic thassdffdned as the intrinsic viscosity of the

poI y(aryl ene ether) prior to conpounding with the

ot her conponents of the conposition. The viscosity of

the poly(arylene ether) may be up to 30% hi gher after

conmpoundi ng. A blend of poly(arylene ether) resins

having different intrinsic VI2<‘9.“,OSI ties may be used.

The pol ystyrene used in the nethod is a pol ynmer

general ly conprising repeating units derived from

styrene. I n one enbodi nent, the polystyrene conprises

at | east 30 wei ght percent of repeating units derived

fromstyrene. The styrene content of the polystyrene

nay be at Ieast about 50 vva ght percent at | east

~ o~ T o, ~N/N .



lauric acid, nyristic acid, palmtic acid, stearic

acid, oleic acid, linoleic acid, linolenic acid,
weyookssanecar boxyl i ¢ aci d, phenyl aceti c aci dPCHES206/€44650

acid, o-toluic acid, nmoluic acid, p-toluic acid,

o- chl orobenzoi ¢ acid, mchl orobenzoi c acid,

pchl or obenzoi ¢ aci d, o-bronobenzoic acid,

m br onobenzoi ¢ aci d, p-bronobenzoic acid,

o- ni trobenzoi c acid, mnitrobenzoic acid,

g-ni oben oicfacid, salicylic acid, phydroxybenzoic

18ci d, Thenmgthed; of claime i1y whereini the pehmesrcrediai epmprises a low-density
pBlyetHylHRERLRhE 2P Gefhht %%Jg@%%fé&é%%é&ghﬁ of about 5,000 to about
-m et hoxybenzoi ¢ aci d, p-methoxybenzol aC|§; met hyl

48,000 atemiganess wditset hyl val eric aci d, phenyl butyric

acid, chloronethylbutyric acid, lactic acid,

1di ni t robe j b, [ bu [ [ . .

phenyl pr oggﬁo?%ag%?d?@tﬁ%rg’pkg%%lgu?%ng?lgm ae(r:irggl,n comprises a
homealystyréans kiyingg aveaght avistage maoleowlay wieight af iabsyt 1,000 to about

[ t f ' ' | L ke, an
OO S b e s, A b Bl BoL A e average

I nat1ons thereo
mpderularhyel shidefabpur 5,609 ta atsiut 48,000 asmhioxydss anici ds,
tricarboxylic acids, other polycarboxylic acids, and
2enhydri desdheseréa orNGhidd N9 wihkas | gnizc
acid, succinic ngcl}l; d, gfluitl_llgrlncwa?g?erér,l etgngi”%rgo;c Cl d?&ﬁaf?nccemmte
ceippEsesnghiont d Sdej apouf Bpravdightapsrdent pitthalpplyn&rirdsin and about 5 to
b aathabi, | r Lic acid bronmoglutaric
aacid, d?%eﬁ%%ﬁ%ﬁagg%f%ﬁg%&g?a%€éﬁfﬁ¥?ngtid, citraconic
acid, itaconic acid, citric acid, hydrates of the :
2{or egoi ng He arethegh iof delpige sl.ovherein ftbe ecpabonyligcacld, concentrat
c&ABri SAMHYRR 6D D AbbheE £ Qi | €
ca?%oxyl.i c acid conpounglgélclgﬁgl%i%gtegfq@%tcuﬂ arcﬁeg{& af;ﬁleabout 15t
abit ey eighispercens efithercattioxybiartidrophippuadi d concentrat.e
has a glass transition tenperature or a nelting
22 enpamat Hethodl of R 30 yRer@POHle 14BGxyIY ta@idﬂ cbgéﬁﬁ{rate further
range, the glass transition ;pnperatur% or the nmelting
cerappessan pdditivs slected fropnsgtabiligens: mebbD @lease agenth,gaetessing aids,
ARCYLARAG, db rathrdaBRS - Wi thin this .
range, the gl gg Str anéf‘?q?%%&%e glgtrggyﬂg‘g?er% ﬁgioﬁ%}tf’ipﬁﬁtlculate
fiflessp evinfoneing fillerp econguatiyealblbers, AtioaElanty; auti-stavicadpents, blowing
qéggganghﬂygn&gmggggt_1GOQC, or up to about 155C
ui tabl e polynmer resins include, for exanple,
ol ystyrenes, hydrocarbon waxes, hydrocarbon resins,

2%-at t Jhganethod phflgin df wherejpthpaonmositiohl futhepoimprises an additive
SERRAKY HoBS 5taBilizBRERRNA FelbLR F BB My i
derivatives,b?erpene r%sinégégﬁfgf%?%uﬁggpégih%%amaﬂhnm’dnp

rety ARt atdertinghageatss Ushleckisre 9o rgaisy pgtieslatenfillerdgreinforcing

fl1bQs ' (o)VI-CS e_ el t ol ymer
o Ao o Bl A0l Rk i s, ana
mgxturesdbergef ecul ar wei ght of about 1,000 to about

300, 000 atomic mass units. Wthin this range, the
24ei ght  aveaLaogelid b .i hg2sdia :
L%,éooo, ataom c msshﬁt%fmﬁs‘gﬂéﬁeﬁmeb? %rlﬁéx)ﬂg:ngéé? ‘lt%%éémrate 18
supstaghally free afpolytandens ethenlei ght may be up to about

200, 000 atom c mass units, or up to about 100, 000

28t ONTGe WRFBoSF d18im TNEhi Rl ol DY F&%ﬁgc ristSblending with a
uny er st OOd to nean a wax COITpOSG SOl e (0] caronon an%

SRSFILI Rfeoge Fonsumiptian [of ahgut 9.4 dp bauivBRdelawatt-ler, pef dilogram of
inBxa®bRngM crocrystal | i newaxes, polyethyl ene waxes,

Fi scher-Tropsch waxes, paraffin waxes, and

combi nati ons thereof. Suitablg,hydrocarbon resins

i nclude aliphatic hydrocarbon™resins, hydrogenated

al i phatic hydrocarbon resins, aliphatic/aromatic

hydr ocar bon resins, hydrogenated aliphatic/aromatic

hydr ocar bon resins, cycloaliphatic hydrocarbon resins,

hydr ogenat ed cycl oal i phati c resins,

cycl oal i phati c/aromati c hydrocarbon resins,

o " - o - I



Sui tabl e acryl ate resins include, for exanple,
honmopol ynmers and copol yners of al kyl (nmeth)acryl ate
worenwene3s2 such as net hyl acryl ate, nmethyl net hBCT/YER0€044650

ethyl acrylate, ethyl nmethacrylate, and the Iike. The
carboxylic acid concentrate may conprise about 15 to
about 95 wei ght percent of the polyner resin and about

5 to about 85 wei ght percent of the carboxylic acid
conmpound, based on the total weight of the carboxylic

cid concentrate. Wthin the above ranges, the pol ynmer
Pesi A EBEIMOdRLAHE b fuyrthes comppsingshaniae ghe pplmeeomposition
uBing2ht 1286 bndhRstho® QeliRicdN o PR zatiBh, Btnisfds faR0 E;(trusion
70 wei ght percent; and the _polilmar resi'n anount nay be ’
single lvabent mobilexsr sheetsatrasian, fils exigusion,atyofite Sfrusion, injection

oYRUGRL LRAY GRAk; el OMG1d; b0e s

carb xyFol%cl}: aci H‘g?g%ggﬁ}%ba&ﬁo n?ssrrg‘yxéé&]gggtﬁg%%‘f%%% prossure
famning; Iyghdrofoening, vacuum firmiieg sihd fbom madlSingei ght

percent; and the carboxylic acid conpound anmount may

obe up to apgut igh r oent -up_t bout 4

wei ght per cent.r,néécﬂ)lp H’ﬁg@ t 'glaa od ’Sgh\%é%"gh%m(ger cEntE t?'ﬁ polymer
compogitibp dicomprisest lestrudingony | leastattirde cpuig@ntlerat ether)/polystyrene

out. 85 wei ght per.cent, of the
SEIRLLISE (B8t & B1BEO P iRt he SRt faretier o first
ugfoanird byebdispbsal auiaheconfimenak the fraeedndadilaRet] and M second

BRI B Wlther SRl B e HEPET o e, ™

conprises an additive selected fromstabilizers, nold
2B¢| eddw metbnd of claimdewdierein siid melf kraadingebhapogGirgiene ether), the

AivsRré 9 S .eat | ts, WV bl ocker . .
PUYSBrER AL a g UTLE S SRR et B G Kpeadine with an
exiridlesr sofiprising 4 irhixérgs sheticdng garain vaepda t the apdl(akdese ether), the
0 rneinf.orcing fillers, canductive fillers
bR AR e OB A Rt Sie 41050 4 i mpler tpsiream of
tlenmixong damios, anti-static agents, blow ng agents, and
m xtures thereof. Wien a bl owi ng agent is enployed, it
il I table.to.the.conditions qf fqrnmn
e SHeEEhARLY TRl T SR Pl BRI IS e atpte e, the
pdlysiyrepea agd bhe qachuixybie tacidl eefa@ntrategeah@ises Shélt Aabaling with an
i ts_i-ncl ude. for. I '
<R AR G, B St B cion: heri e
pelyipplend $ﬂm):2|iqnmembmryrdm’ aia@eiddéd m??ithr upstream of the first
%%%;mgﬁ%é;?anﬁy%?era@%gtﬁg é:?ﬁ%%ﬂug%n i ?cro%cgntltalte ?s added to the extruder
ddwhytdeanowfithedritnoixingdh st andDPstidisn oBhe sé¥ndSnixing section.
. derivatives of azodicarboxylic acid. O her cl asses of
| ow S . | cas._specific blow ng agents are
3§'esc;[i'i%e ,ﬁg’tgr Og%gaﬁ%f g’, wﬁlﬁr y dtz"f’npcg?"gg jc@miposition has a toluene
cameptrhiagre df abowWt caabdiit |15, pdrtscper ivlHen 6¢tvadigtit, 6829 on the total
Vo 66, Nunber 11, pp 184-188; and U. S
dﬁ?’gﬁp s°&9‘§?'3%‘}??? Py pun et al., 4,369,126 to
Bat hgate, 4,425,442 to Sato et al., 4,438,223 to
3Hunt er, 4, Theaneied pbclromilamdierein BielpdlPdiet enlpositiin I8ds a styrene

- raael | . The .car hoxyl. cid
"‘?%"ﬁ%%%‘%‘ of dfe ]’?rﬁ‘; ot {30t nf &%ﬁ}?gb%%ﬁ*@ﬁh jgsed on the total
weightof the pithgmerciompositmal d i s used as the carboxylic

acid conpound, it can thermally deconpose to yield

roduyc ' ' t and carbon di oxi de. The
e b R A Bl RO o R ety

bl endi ng the carboxylic acid conpound, the polyner

resin, and any optional conpopgnts under conditions

capable of forming an intimté blend. In one

enbodi nent, nelt bl ending conprises neltkneadi ng the

carboxylic acid concentrate conponents at a

tenperature that is above the glass transition

tenperature or nelting tenperature of the polyner

resin, and below the thermal deconposition tenperature

o a1 o



according to ASTM E 1640, which is a standard test
nmet hod for the assignnent of glass transition

wao esopessiur e by dynam c nmechani cal anal ysis. TPEr/ES1086/044650
no particular limtation on the order or node of
addition of the poly(arylene ether), the pol ystyrene,
and the carboxylic acid concentrate to the apparatus
used to formthe polymer blend. Wen a single-screw or
twi n-screw extruder is used for nelt kneading the
conposi tion, the conponents may be added in any order
it kneading aepsmRrasBPnLOMpIINGSs an i nti mate blend is
formed. In one enbodi ment, the poly(aryl ene ether) my
aRIaE eshe IS} 6ipding N&- Dk SBHIVI, £ DRedNEH N thifits:
carboxylic acid concentrate in ordér to mnimze the
ath?rrml stress, and shear stress to which_the

yrorgnesdecteifrgm homerplystyrenss irgbhesmecdified pelygiveenes, styrene-

alhalB6thSRtyiréhe dopoBRgers M186k BB lymbR &R é&‘gﬁ ated diene,
conpri ses shaping the pol yner bl end. The shapi ng I%p
hydspeepated, glockicepolyrerp pE ,sfyymm and; & equii vgpteddienpsanghcombinations
th@ade exd rusi on, single layer and nultilayer sheet
extrusion, filmextrusion, profile extrusion,
i nj.ection nol di n%, bl ow nol di ng, . pul trusion,
2 BHRPIUE e CRBFANTHE CATPRIISBE BR HAtiTeate plead samprisingni ng,
hydr of or m ng, vacuum form ng, and foam nol ding. In one
aepd1oftiefRedin HaltigSH PS8 rSisRIONC MY RE% XhIHEIAR Rhpalature of
| east three poly(aryl ene ether)/polystyrene -
apepd ite jaBpt 1 B Lorvheaeimthenokyraer resini 15| selestadbfioni nolystyrenes,
v FoTpe Yo BaYe] ) ISt oa I rgqi 0
D R aoL s Chrecrbde! UMD R BOGBRERS Fbivesters,
ersagraxydresinss phernlicaresinise rosing drac eosii detigatives, terpene

thyer
ﬁ@g?g$ﬁﬂ y |t r..articles are usefu
ngs,’ 0 eégﬁ%ﬁé,‘%%éﬁﬁﬁnggggﬁbgﬁéﬁﬁgﬁels for autonobile
interiors. Their fabrication is described, for
acsesRivlic acid gupResleseteptech fromumlania peid. Nssinig eid, glutaric acid,
/ 1 . d . . t A hi. . .
e R 3BT S o i 45, DN ecthtalic acid,
tgplthaligpeidi bremiagiutc apd, 2idosthyldmedc noidUchiiageniet acid, . itaconic
r d , f u ers e .

B SRUETRLE 1yl SR rorbile 2005 ESBIES OFUR Al acias,
agd semyinativhy theredfani nated to a surface of the foaned

| ayer by thermal fusing with a hot roller. As another
t& ¥ PA ol cbpeanssl | ayers may be pre-formed and

am nated to the surface of a freshly extruded foaned

| ayer, by hotnmelt adhesion. As another exanple, the
3dnf odBtpthadeiRsspastig apdymerhlendcomurisingineous| v

coextruded and |l am nated to each other via hot nelt
nadhlasdading aldnpaithovdonpiisagd d concentrate may be

prepared separately fromthe pol yner bl end conpri sing

i t. ternatjvel the. carboxylic acid concentrate
a%%utpﬁ S aarrbg 3{ %(yn | gnbyawg'igggo%e)?( P%&'&a&’leﬁﬁ athaﬁg FQB’(H"VI%%Q%“‘W]'
ltdaphenylanedtiicrunitsl to form t he pol yner bl end, w thout

an internmediate step of cooling and solidifying the

b l.jc dogONcentrate,. one .enbodi nment h .

800 o)1t ¢ 288e S oREER, b, Betebl f cpolVeienn selegteh om atactic
hemtopulistyrass dabber-hedifiel potystyaatks] fivl @ehbiARio! tRédof, and

fed directly to an apparatus for shaping the pol ymer

E he thod enpl.oy direc . .
B8 1o SR by W T (BB R R o By gy comprisn an
intenateibbadd, cohgurisenganpl e in | nternati onal Patent

Application No. WY 0243943 Al t,0 Adedeji et al. In one
enbodi nent, nelt kneadi ng the “pol y(aryl ene ether), the
pol ystyrene, and the carboxylic acid concentrate
conprises nelt kneading with an extruder conprising a
m Xi ng section, and wherein the poly(aryl ene ether),

t he polystyrene, and the carboxylic acid concentrate
are added to the extruder upstream of the m xing

. Y Y L




EXAMPLES 1-4, COVWPARATI VE EXAMPLES 1-4 These exanpl es
illustrate the preparation of carboxylic acid
w@eonncesnat es and their use to reduce the PCT/US2006/044650
concentrations of toluene and styrene when a

preexi sting intimte blend of roly(arylene ether) and

pol ystyrene is reextruded. Five citric acid

concentrates were prepared using the conmponents and
anmounts presented in Table 1. "Citric Acid" refers to

agnrhygéqus citt%c acjd obtaingd fromCargill. N
P J3 19 rBRUY 8p oY RERE pErognt at ack9lXmAlo Fesifb g kingr ergless transition
téiaperRGird of WYRRALRY SERPEaARE SFUARYL YOOI a@éutgpéw’b; wherein the

72,000 atom c mass units and a wel ght averag
PRbIesEyTesin wemgrisesof hewapolgstarede Chavingyiac webgls anerdge, molecular

i DOWCHR( om Naya Chem cal . )
“%E%QDPEP(%P gﬁter 51 ng; oyvg%)ﬁs(ﬁoya STy eTRYT &RUSHQGihdoy density
pabedivigneohavai t WeighR - HeBigegmatecpbir wiighi bt tabbut 3,000 to about

[ ol nt . of about 1230C, obtai.neq as G 2024A

4@8&%& v M OF ARe H?tfdéitglgr%raé‘gconpounded usi ng

a 30-mllineter diameter co-rotating, fully
abeutelSnesthiont) 50 weight pereent ekt cabexylicTadd tcotmplousd tomphsing citric
ak@ngth was 977 mllineters. Polymer resin (i.e.,

pol ystyrene, LLDPE, or both) was added in the first

barrel (feed throat), and citric acid was added at
tErmed pelynehblendnpl es were extruded at 15.9

ki | ograns/ hour (35 pounds/hour) at a screw speed of

3300 rmeahébg ofRlaifl S Ehdrbthe &BMMfyFeEQ e‘ffé)%? Igﬁc? ! eZpolystyrene

were plasticated in a m Xxing section cat

aree groyidede indled formaref an istimete dieadethet ds fthemrodwect fefed process
' i ' Latel,y. after. this
o o hE RO BRI b O Ehiie” 1e
tenperature of all barrels was set to 170C. A vacuum

3%ent AwBlymst hlead prepagrdibethemaethodof ¢lhien fleed i nl et and

was operated at about 15 kil opascals (kPa) absolute

3pres supﬁwrgpgrégatp;@yaee@@}nme%@tw §f A8k géj zed to form

cylindrical pellets about 3 millinmeters In dianeter

nd gbout 3 mllineters | ong. Conparative Exanples 1-4
B?'e pr &%‘ﬁf/‘“ﬁbﬁ?&d Réﬁpgmdf%&ﬁﬁ?etbv%ﬂ%am 3dol y(aryl ene
et her) and pol ystyrene, conpounded with and w t hout

38itric aciThe poigmet thilergindf Widio85, B4GASN =S (1LY BShcentration of
a 30-mllineter dianeter

BT £S,08, conpounded. usi n

aTo-r o?’a?bloﬁl E} ?5 i ﬁgg Vail mlﬂ’roﬁes@hg'ﬁﬁht 0 A-sbepRs\CceRifign of about
7 b abait dl5Ogetts peie milliondiyhweizht, baded®n thE Bt WelgtIof 1R folymer
bl%wer), pol ystyrene, and carboxylic acid (if any) were

alT” added in the first barrel, which nmeans the L/D for

PS in the extruder, was 31. The sanpl es were extruded

3%t 1%naariicle pogrpansd yote (i@bogoficldiai Beur) at a screw

speed of 300 rotations per mnute (rpm). The feed

onp . ; ' [ I XI. N ection
4?00a?§ |ﬁeﬁﬁgﬁpgggéhége§meéhn?a§ 8ﬁfﬁ% rameters from
the feed inlet. A vent was |located imediately after
4}-hi sAmiaxtielg cemprisiag theolypwsr htead oficlaimisient pressur e.
Water was injected for sonme sanples at a | ocation that
4mas A dotisle COMpAERERhEpSIyMP Bldniortagd 3l et in a
region of additional m xing. A vacuum vent was | ocated
4 8 dianﬁger fromthe feed inlet and was operated at
Hbouf PEPRYIG AS consentiats CoRIpsising: e pressure. The
barrel tenperature was set to 220, 280, 290, and 3100C
for 100, 50, 30,and 0% PS, respectively. These
pel l eti zed conpositions were ghen renelted and
reextruded (without any steam stripping or addition of
citric acid) on a single-screw, one-inch screw
di aneter, Brabender extruder running at 120 rotations
per mnute and a barrel tenperature of 3000C. Rather
than being pelletized, sanples were extruded into
ri bbon havi ng rectangul ar cross-sectional dinensions

o " - e~ . g, . . “Alz



3. The method of claim1, wherein the carboxylic acid
concentrate is present in an anount of about 0.5 to
W@bwans9302 parts by wei ght per 100 parts by wei BET/USTDED44650
of the poly(arylene ether) and the polystyrene. 4. The
met hod of claim11, wherein the poly(aryl ene ether)
conprises repeating structural units having the
formul a wherein for each structural unit, each Z1 is
i ndependent |y hal ogen, primary or secondary C -C 12
alkyl, G-G 2 amnoalkyl, G-G 2 hydroxyal kyl,
ahﬂ%%? fto atmut 85 vogightaereept of Tearborylisatid @@mngmro% yndor
G - Cl2 hal ohydrocar byl oxy wherein at |east two carbon
RS RPRRGALS WhgitapReaR ﬁ@ﬁ%gé?nreﬁhoﬂﬁin@@d 188¢ Bransition
Z2 is independently hydrogen, hal'ogen, primary o%
tegapeaiaieroy a@neldng temhpsraturf bt Sdkmakadut (7 5°C1- C12
hydr oxyal kyl , phenyl, C1-Cl12 hal oal kyl, C1-C12
44y dr SRBLRYLRAYe 0l cShecfira JIRUHRYAY Ocarbyl oxy wher ein
at | east two carbon atons separate’the hal ogen and
oxygen atons. 5. The nethod of claim1l, wherein the
wheliel| tiegrboxyke peid compepnd isitriz gid; and
di met hyl -1, 4- phenyl ene ether units. 6. The nethod of
whiRidM the PAIGHEE Nrebide i WeVdefddy IR L%lpﬁ?%n&g nﬂ%é@é'b&? waxes,
end- capped_ pol y(aryl ene ether) having the forhula
hygrgcacpomrasins; fty acids; pelyotefingupelyesters, flueronglmiers, epoxy resins,
\ e o : | oy _100- :
pltqém@l? Qllregrrllrjlls’a&\’/\%%egr é?% dlg)gc @occuirvrke?e’nf:ﬁléﬁe&ge Eégﬁsf 2‘ Cryiatg “sins, and
combiapiéerschetegf.-hal ogen, prinmary or secondary Cl-Cl2
al kyl, Cl1-Cl12 am noal kyl, Cl-Cl12 hydroxyal kyl, phenyl,
451~ Ciie RabBRIIIY doid Condehtatditicpiiar 43y | oxy, or C -Cl2
hal ohydr ocarbyl oxy wherein at |east two carbon atons
gﬁpar%%e t he halqgen and oxygen atons; each occurrence
wherespthe carhoyulie actd somponYd ogkle acihiagden, primary or
secondary C-C 2 alkyl, CG-G 2 amnoalkyl, CG-GC 2
whyioxiel polimephesil is cdlebitd HamOabkivpolysiyrénks, rubber-modified
Q& rocarbrlo&y, q@ﬁCl-%%é hal ohydr ocar by] oxy wherein
POIYSIYEERED SHREEPCAMBURPGPIATE CORYYFSTe 2R eOTHEINgHRRS thRrFoL.
oxygen atons; mis 1 to about 200; and Kis a capping
4@r oup sel aheedrboxghivhedeoncdiiratesofGlaifm 43,kyl ; R2-R6 are
each independently selected fromthe group consisting
r e i - €12 .al kyl. hydroxy,
wBrell e B8 Pimprnd el S Bl s
di val ent group selected fromwherein R7 and R8 are
wherein ithel pploymes mesin emhprisesk homopolystyneupaviam si weight) average
- G Al net hod of.. claim 1,
et o of Ao 7000 @ dbtlu 100,00 GpMEC AR Ftter gnt
ercent of repeating units derived fromstyrene. 8.
4The TBe KyRosylicagd goncentipterafictrini3, pol ystyrene is
sel ected from honopol ystyrenes, rubber-nodified

whelelBthecBRRy1ié hoit RBAmALAN & dRIWHEtufene copol yners,
bl ock copol yners of styrene and a conjugated diene,

gé%ro enath bl ock copol.yners of sLéLene and a . )
wgiei, 056 BOISHE ESna s AIRESR | h JeWosieasibh eplvsthylane hayving a weight
avezigradoletulat weiphi of ¥Whtak 8i000tb bR A0( VARt Sbi8initsand

the polystyrene are provided in the formof an

intipate blend that is the product of a process
4$,*orrp 8 CH; Oﬁgfct aq 83‘&‘?%5aker?g°§émﬂ3ar yl ene ether) and
the pol ystyrene. 10. The method of claim 1, wherein
whhbeirpiblecadioxl ke acidtcharpuad ik dift Jeal; wadyr ene are
provided in the formof an intimte blend that is the
product of a process conprisig? nmelt kneadi ng the
poly(aryl ene ether), the polystyrene, and a carboxylic
acid conpound selected fromadipic acid, glutaric
acid, malonic acid,succinic acid, phthalic acid,
mal ei ¢ acid, citraconic acid, itaconic acid, citric
acid, hydrates of the foregoing acids, anhydrides of
the foregoing acids, and conbi nations thereof. 11. The

o,




pol ystyrene, and the carboxylic acid concentrate

conprises nelt kneading with an extruder conprising a
worRoorfsp38ect i on, and wherein the pol y(aryl ene BCTE83006/044650

t he polystyrene, and the carboxylic acid concentrate

are added to the extruder upstream of the m xing

section. 29. The nethod of claim1, wherein said nelt

kneadi ng the poly(arylene ether), the polystyrene, and

t he carboxylic acid concentrate conprises nelt

neadj.n i th an extruder conprising a first m xing
WEGER b bolimer BnGRm s o Bulens oAV AReRE capohier

pol y(aryl ene ether) and the polystyrene are added to

t he extruder upstreamof the first mxing section; and
wherein the carboxylic acid concentrate is added to

t he extruder downstream of the first m xing section
and upstream of the second m xing section. 30. The

met hod of claim 1, wherein the polyner conposition has
a toluene concentration of about 5 to about 15 parts
per mllion by weight, based on the total weight of

t he pol yner conposition. 31. The nethod of claim1,
wherein the pol ymer conposition has a styrene
concentration of about 75 to about 150 parts per
mllion by weight, based on the total weight of the
pol ymer conposition. 32. A nethod of preparing a

pol ymer comnposition, conprising:nelt kneading a
conposi tion conprising a poly(aryl ene ether) _
conprising 2,6-dinethyl-1, 4- phenyl ene ether units; a
pol ystyrene sel ected from honopol ystyrenes,
rubber - nodi fi ed pol ystyrenes, styreneal pha-

nmet hyl styrene copol yners, bl ock copol yners of styrene
and a conjugated di ene, hydrogenated bl ock copol yners
of styrene and a conjugated di ene, and conbi nati ons

t hereof, and a carboxylic acid concentrate conprising
an intimate bl end conprising a polymer resin having a
glass transition tenperature or a nelting tenperature
of about 30 to about 175C;, wherein the polyner resin
is selected from pol ystyrenes, hydrocarbon waxes,

hydr ocarbon resins, fatty acids, polyolef ns,

pol yesters, fluoropolyners, epoxy resins, phenolic
resins, rosins and rosin derivatives, terpene resins,
acryl ate resins, and conbinations thereof; and a

car boxylic acid conpound sel ected from mal onic acid,
succinic acid, glutaric acid, adipic acid, malic acid,
mal ei ¢ acid, fumaric acid, phthalic acid, isophthalic
acid, terephthalic acid, bronoglutaric acid,

di methyl glutaric acid, citraconic acid, itaconic acid,
citric acid, hydrates of the foregoing acids,

anhydri des of the foregoing acids, and conbi nations
thereof to forma polyner conposition. 33. A nethod of
preparing a polynmer blend, conprising: nelt kneading a
conposition conprising about 20 to about 80 parts by
wei ght of a poly(arylene ether) conprising

2,6-di nethyl - 1, 4-phenyl ene ether units, about 20 to
about 80 parts by weight a polystyrene selected from
atacti c honopol ystyrenes, rubber-nodified

pol ystyrenes, and conbi nati ons thereof, and about 5 to
about 20 parts by weight of a carboxylic acid
concentrate conprising an intimte bl end
conpri si ngabout 15 to about 85 wei'ght percent of a

pol ymer resin having a gl ass qlsransition tenmperature or
a nmelting tenperature of about 100 to about 1600C;
wherein the polynmer resin conprises a honopol ystyrene
havi ng a wei ght average nol ecul ar wei ght of about
2,000 to about 300,000 atom c nmass units, or a |ow
density pol yet hyl ene havi ng a wei ght average nol ecul ar
wei ght of about 5,000 to about 40,000 atom c nass
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