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€ss In |cate
followg ok ey be ledrredbinmracticalof deeriavedtions set fort h in the

fall ow ng specificat ached clains e .. .
ar{B? ﬁlx | lﬂ&wsgﬁgerwﬁgtmchﬁ%; (\E gﬂ H@’ﬁ@%‘pﬁﬁﬂﬂé gHaqtﬁlgs of ingredients,
reactioh @BARLEnda4d & fo?ﬂ‘l Usedipank Qpecﬁfﬂﬁhfm h&EDIBRhd M6 td BShddRstood as

measur ements. At the very least, and not as an attenpt
beingtmodiiied in alhnstaapgs|tyshe teom “eboutfi eAderdinglyeurtess indicated to the

I val h
e S e SR 0 P PSR
claimB %r&&t%i‘ﬁ&hﬁﬁﬁoﬁd"thhﬂ 185 v zﬁ% déﬂbﬁdﬁﬂgf’@@ﬁ 118 stad@pbddvéddion found in

cant digits and sg ordi nary roundi n?
their te@pqmﬁlwq tieséing p@gg}remp@w At ‘pb@fvgﬂgle@ adaet azpn at@(n@t@ 1mit the

h I
opi 055 5 LSS et Sy
pararBétBsdsi sbtlfoeﬁh iand claials SEUlJﬂdfat leadtde cohsttued dmtight of rtlmnp,lraber of

defi ned herein. Representat | ve exanpl es include, but
reporggdesignificant digitg and by apRlyingprdinafy &pypding techniques.

CY, I n
e[l[(l)ﬁgr’r oy afe?é}gl gcln%raﬁ%% WI{ Wﬁ%% faf o 511 alf@feﬁlg)r!ﬂémted
alkylf mbatuswetdmyaloerkyb selystiheel] het¢roayadaikyd haibstitutedayy) @r(ﬁubstltuted

st B B8 RSB 2L A N S e o,
form?Dé Qéeﬁ@{ cﬁé&éﬁyﬂca&b&ﬁ{)@eldﬁ@kﬁﬂ@thytwbo@pp beoyl, behydsrbonyl, and

hanyl ; ~ et hany propanyl s such as propan-1-yl,
theﬁkcopan 2-yl (|sopropyl) cycl opropan-1-yl; butanyls

@Egﬁy“ﬂ&a@a a ﬁef rs ;5? Q gé@n B dﬁ%mc@é@%ﬁ%@y Fﬂaln or %P’Cllﬁ allﬁyl group

derlv%B bE lﬂﬁé’l‘e)novapdﬁdn@ IhydidBen étomyﬂromarsﬂlgﬂ@earbd)mﬁom[ (ﬁ‘ZA:}arent alkane.
" refers to an unsaturated bra

Typieal raékagmlt grewps inclyde, byt ae aohiimeyipd toy Ft?@ﬁnﬁla\?ﬁﬁayl propauyds such as
prop%r%-?a/%%{ g@%r—%g[eﬁ?@égp%ﬁptﬁl&ggﬂa ORL1: BEAnhY shiifas iy,
butan-2-yl (sec-butyl), 2-methyl-propan-1-yl (isobutyl), 2-methyl-propan-2-yl (+-butyl),
cyclobutan-1-yl; and the like.

[024] “Alkenyl” refers to an unsaturated branched, straight-chain or cyclic alkyl

group having at least one carbon-carbon double bond derived by the removal of one hydrogen



WD 2006/ 020767 PCT/ US2005/ 028549 atom from a single
carbon atom of a parent al kene. The group may be in
weibdsanotshe cis or trans conformati on about tReTASAEH28549
bond(s). Typical al kenyl groups include, but are not
limted to, ethenyl; propenyls such as prop-
atom |fro@r[1a kin¥le, ca{EHdﬁthorh €A parei alkeFHeO FI'h3 gﬁﬁlp| m¥y b &l dithk the cis or

1p 2- en- cl opro
tr ans&ye ogrpplign @o@hthe fi}/’llbleﬁl%&ﬁ)yl “s‘ypé@é hlkagylt%@unwéﬂuqi@» Ppt are not

hmlt%fjtro ?h ﬁ,%rg]i)éﬂygs lg'% E%h 19§nQP B/ L tprcgﬂ] en: 22 %Yi)rop -2-en-1-yl (allyl),

prop-mdhlée-ﬂzl Bycldbpmp ]1-—(}&1 1 yhu:tyeioﬂr,oﬁ-Qdere h—yZ tyllte;nyls such as but-1-en-1-yl,
cycl oput-Il-e n

but- 1§ b eraetieylspr@pelnert?yf DR G PRl a2
buta—?@bcﬁgﬂ- B ttinta-23_@LKORY | o BloBHP1 -BAS - }flr@ao%ut-tliénzﬁ%lc arbon

atons a i n of her errbo iments, from car
cyclobhtipris3-djed2by1; 'andl Kexike. ﬂmf)@tasn t:rob@dlmamScal alkey] grrapdagRfrom 2

represents . al kyl bstitute k tltuted

to 206?@1"8&? anadglﬁﬁ’ékﬁ%teﬂ’t%g eF‘SE\?Z ?%%’/?n Mt i 1 ut ed
arppbs] OfAlRbBStdeterd RCh rabi@memaw%regl edpPesaBits dﬁfanm d;ubstrcuted
herei'n. Representative exanpl es include, but

alkylj subbtitatpdicycloalsl, mabejituted Mg@cyc@aé,lﬁé,xw stﬁu{eg)@y'}?lr gr substltuted
h
heterP el e%éﬁﬁ)( Xé 82 8%%91115 %(\%gzgéﬁtapk o5y @g f‘ﬁggﬁg 6\51}3 Qfégﬂog élmlted to,

Oarfra er e
methdef, ietiesty Nsropoxy, b[lﬁ)%?,] cycl%hk)yyﬂoxyl; eﬂidsths like. a saturated or

unsat ur at ed, branc strai n
rol¥80h ‘o ”Hs#‘?rﬁjpaaﬁ R0 &@%xéﬁiﬂsw 1t
deﬁnggﬁellgﬁplrogen atomfroma single carbon atomof a

rent al kane, al kene or al kyne. églcal al kyl groups
[ nEﬂZG]ﬂ e Albyt” rafees togt saturited veghsaiyrat fompchecbtsﬁgalg t-ehgghor cyclic

monqvalieﬂtt BY%F%B‘S% 2%” Idemé?f@?/yq%? Beﬁg(%\’%? Xéﬁ)n %gep aPon? ?l%fﬁ a single

carbét 2Bm! Gf%rb'a?en‘f hikaRé, QBceRe Sﬂalkyﬁé g@idal/hlkyl groups 1nclude but are not
cyel oprop-| -1 - I; cyclo en-1

llmltpql tsp ety ej_hx,ls suqus@l:@ny]net elwl etmmy;,,ugom%wcg@s propan-1-yl,

prop%n-?ﬁ;r hcyF%Brogggtlag é’ﬁoigll i -&E%P%J 1@%%@? pllopyi -en-1-yl (allyl),
cycld}ﬂbp h- eﬁﬂl-f,f}' E&Glolbmp D ere D-yZ pydp-1-Znsteyihylopgt-pp- Lyl;elmtg]ls yilich as

- 2-en-

o bl 2 e o Shid
but- %Xr? ll%ﬁ"ﬁu’c 1 &‘FZ %I%)Q-mithéyﬁljgﬁ quérf’léjyi ?bug Qféﬁ llyV !bu -2-en- 2hy1 buta-1,
3- d1én-k@1 bhfh213]5 (Ifdfif—)ZJtyigrcgrmld)lallltklydaﬁ-1+yita csrplebuﬁl-ca-Bl-xl i nt ended

cyclaia ardien T B 1-Hr b Suh I pre T R ity g B ke
Ca[ bom GTRE oM Q‘H&’WSrs sPERERIy HeYdeado MiBudd grﬂﬁifsﬁla@ﬁigﬁﬁ degree

ca carbon bonds, groups haV|ng one or nore triple
or 1eaalrd£csmmramnbm gronmhaem egtpb@wslmmglmgarhmc@arb@%b@f s, groups

hav1gg g%ee@; gty u(%) é@éel cag on- gﬁhop at{ ah bo n ? g@ gfﬁlorm‘fﬁeecarbon-

carb8x B6 RS RPoupd h4 @i mix turésl of @ﬁlgle., dou’tiﬂéi ané{ alpty eurbon-earbon bonds.

used. In certain enbodinments, an al kyl grog QI S
Wi o 0ic70 ofsrHOn Y B PRt SRR G W SR and

Yyl ar [
e L pre S5 IRl SRRt MR, fon BB G BpAL A TRom 310 20 Sarbon
atom§ uhsttet vinbodiamntoan akfkgreup coryprisey froupl MHRdarben NRdRdand is

ere each Rd is independently chosen from alkyl,
fefe@@fb@ta}stadp‘é’ﬂr dlkghgrouRsy ¢l oal kyl , ~substitut ed

[029] The term “substituted amino” refers to the group ~NHRY or -NR*R¢ where
each R® is independently chosen from: alkyl, substituted alkyl, cycloalkyl, substituted



7 WO 2006/ 020767 PCT/ US2005/ 028549 cycl oal kyl, acyl,
substituted acyl, aryl, substituted aryl, heteroaryl,
weubsitneer ed heteroaryl, heterocycloal kyl, subsriusaosd28549
het er ocycl oal kyl , al koxycar bonyl, and sul fonyl .
Representative exanples include, but are not limted
cycloalikyl, dcylesubytitatedraoyl, am, hybsitityd aiy, I’nﬁtemhryl substituted heteroaryl,

heteré%}i«;gfh{%l e h%@ﬁ%t?%ﬁyﬁgglgl?gge{ 9}11) %/1# @,ﬁ%ﬂnylangqpéesentatlve

exan@f@ ihdMedd, bif@are hOARhite S| Aidyily larﬁi%t)%@t gl%tlgrla{rﬁ‘iﬂbcﬁl
O 2R where Ris an al kyl, substltut

(l-m@hﬂsthb/t)amm (W@lIOb@X}R))(metlwl)meOt (welohﬂeﬂ)éq:thyl))mhmal kyl ,

u tut ubstituted heteroaryl group as
(Cydg% rJQ’a"W g’l“?l a&%ﬁ? e@%ent ative exanpl es include, but
ar[em tSui fehyle et to ae&dwdl SB{O YR WWherER BY ns a!mc&p amisututed alkyl,

opyl sul fonyl , butylsul fonyl, and the like 31]
substl“fwmcvﬂyqﬂkylr @%bét@tq%waem%mﬂqy 1, SEhf e eor rszubs;f,matﬁd heteroaryl

srou il e S HaSh, A EF STl pra ATl Bl B4 kPt o
methglatl$driyl, tﬁt}gdisuﬂ&hﬁg pmpylsulf@f[yb tut@sulfball, ned thedikei n.

[ | b |
+ o05 P et iy e Bl D Rpere Bitos Eu pribeied ako,
subst'i%erMlc?élbilk %/.lsubst%h@edtﬁb@erbé%ﬁ)alﬂg@%%stltélé 1@'2,%’(%rtsgﬂt3sglfélﬁ5§heteroaryl

to a fadica wher e IS a
groupikgdfined eroin |Rm®dn1@w¢ ociniplds, m@u@ts it are edt limited to,

{ | tituted
mett P ERSE YO RRIRY), o R S, SHBP BBt e
>qﬁmz)] ESul eIV eers ol b ratfiéal nsR Whefé Re¢ladt Skylreidayititéd Akyl,

ethylthio I thi o, butylthio, andthellke [033
subst!tt)a‘te@y,ﬁglpalkyle ﬁl&sgtu(tqﬁ }gp@erg%g;ﬁqaufyétsg@stmtg@ arydr substituted heteroaryl
o L SRR XL Bt LU B o,
ethyltifio, qm@yﬂd&w bg@tthmahﬁdmhérhkm a single carbon atom of a

parent al Kk ? Typi cal al kynyl graups incl uﬂai,n but

NIOTR] A el b,y MISaR R PR ehed gy -ohain or cyclic alkyl
grou;gfémnglaﬂd@as@ 1?4 caglﬁ’(frp@argoly {Illpiﬁ B(clng cf%ﬂgé/cmfy ﬁxle%’lﬁpvﬂ%f gne lﬁydrogen

atomlﬁdm a sirnglecnarbml ahorawﬁa@armmlkyn&a Al y@idayaiyynyl @rowp itdede, but are

s S 480 SAUAE ESE B S B ETRE g e o
but- ltﬁﬂl%}@'but-l}\“ﬂ% 3- R&pgﬁﬂﬁ JALYIOSRT RO Nk, n CEkBH SmbBdinktits, an alkynyl

ou wheré Rand R are |ndependentlg/
grou}@h@s‘gmnﬂrtoﬂﬂm@pn gtoms andiy pothes ebedimgnisafremid,to, 6 carbon atoms.
G ituted heterocycl oal kyl ,
@ lggloa)r(eglillﬁ%qélrﬁyesf&% :ﬁ%ed heteroaryl group as

d e[fOB a]e d“AI’ﬁﬁfoearBonyrl’f rdfélts rt@ﬂlalghyupRC@)NRR” wiRgeR had RMatd
njtrogen atomto attached form

mdenméers}y Ghepe frm évér@%rr, |aB<yé> rsulaq%%t?ql 91£1H>’]e aubfélfté%@gféqaﬂlsyl
subsﬁﬂu{ég%ete;@@l]oalk?f )éﬁbstlﬁﬂgcpgﬁgﬁ%f Elﬁasuéfcedqu‘#erg%rg}egi%ﬁg 8¢ defined

carbocyclic arodatic rin or exa
hereihj axyopitionaltyi RgamsyRT eopethen emlhl the nﬂtrogaazstbman avhicmB and R’ are
ar ona napht hal ene,

attachqgﬁg)oc%%lg :qgmt%quheéq:rpﬁy thg ﬁ)g substltute e%)rocychc rings.
[036] “Aryl” encompasses:

5- and 6-membered carbocyclic aromatic rings, for example, benzene;

bicyclic ring systems wherein at least one ring is carbocyclic and aromatic, for
example, naphthalene, indane, and tetralin; and

tricyclic ring systems wherein at least one ring is carbocyclic and aromatic, for



tricyclic ring systenms wherein at least one ring is

carbocyclic and aromatic, for 8 WO 2006/ 020767
wWOCTie3ee05/ 028549 exanpl e, fluorene. For exaRpIAIS2005/028549

aryl includes 5- and 6-nenbered carbocyclic aromatic

rings fused to a 5- to 7- nenbered heterocycl oal kyl

ri ng cosxaaipiy, ﬂgm%nmr nore heteroatons chosen from N,

fuse cI| rng syste
For emﬁgr Wb’ﬁ‘?i}igﬁﬁwé 25¢ Grpem ?fﬁggar g%ﬂ’ ig &F%‘%’é&‘%p}gé thsed toa5-to 7-
mem@ér@@’ﬁ@tbfbcyélbﬁlﬁyl 3% oRAIhg Plor %&@E&%%Mo% f%mtl\h@ and S.

carbocyclic aromatic ring or the heterocycl oal kyl
For sp¢nipseBibicycanting sydtensl whereinmaty dnearfitisenisgsi it atcedpocyclic aromatic
zen ri.vatives,and. ha

ring, B%%r%m};\tg (‘é]ln’é hgﬁgae tsthg ﬁ%@f’%f ﬁ}?e o r}rwvggclﬁgﬂec ﬁg’cer%tcycloalkyl

ring. "Bi¢thle B dicBk YanRAtfrona @L&@ﬂh@edd@dmé&ﬁcaerﬂ‘va@ms wAd ‘ﬁahﬁg the free
pol ycyclic hydrocarbon radi cal s whose nanes end

valenceggtringateraserg apmed apsibstitjad rhgayleng weiclso rﬁwz}%@ﬁéacha@ﬁ derived
omﬁgg)gle neb&Y a%‘ﬁf, &g&%&%ﬁg&g&%&ﬁr&hdl%‘%&e%ﬁgdbﬂi by remaval of one

€ correspondi n

hydrogediatmh from e carboim aoht With tigs foeeovalérich atdmmmﬂi byteﬁldm‘g "-idene" to
atta%hnent is termed paphthylidene. A«yl

the ngfpe 81 fhsicoupORPiAg dnpyeles @fdrcab iy P t%groxup t“ﬂth two points of

attacl}BRERNO %?%Ed n%ﬁﬁ@&%ﬁé YASE HoRederD 8!)(% ¢ Elgdgﬁ%atsi&a@%ﬂaﬁ in any

nore c aromat ' ring$ |s
way Wih he@mﬁlo@pm’tel}adafmd below rIgI;cnc'ehé on@euinbien@rbdcp@ic aromatic

. system.i et er oa defined here
rings (Y R WAR ARy loppist rping§ e of Bl g M S5 RT peteroary,
not a1 kasldeBih@VRerkid. Whi ch one of the hydrogen atons bonded

to a carbon atom typically a term nal or sp 3 carbon

at[98Y] i ‘SAnyiabindc e ‘aralkylh refers 4e gn agycho plkyirgr,gpp i) which one of the

hydr(%e}élzaﬁr{%y ﬂ)ch?l%ﬁ (!t;(ﬁ % F(%Aa# % 9&)&'021595%&3%@ 226 c%gbqtn atom, is replaced
with B ph Bsdupetiypical a&ylﬁ&@h@t’@)&bﬁmbmlﬁc bht alsel not limited to, benzyl,
2- nagﬁ;h yl et hen- 1- napht hoben

2-phenyjethair b Renl(gﬁpﬂ@wﬁwl ﬂdymapaﬂalmﬁbylb ?ﬂ’éphthﬂéfhén' v,

2L IS ML IR ADELGPLESHSy s Enel st
specilfio atleil traieties ateddicnded, she mmeaciahat kyyllalkpnyl) prydalkeryd, and/or
oSS Mo e S S BBE S st o
the aﬁdaﬂylt Qlﬁeﬁ’ﬂ Yk alkyﬂyl @b fet§ R tHREr{1ERyPObup C3Bbe Scl (5‘-)) and the aryl

Aryl oxycarbonyl™ reféers to a radical -
moiefpheandier(CR2d)s chosen from aryl and substltut ed aryl as

L LBl PP L OECE P LRy rom

aryl dd¥shbstitideg ave as HefirRidhefen.br eakage of chem cal bonds
and is not limted to chemcal or enzymatic reactions

or[%bha@@rbwl”ﬂﬁgéo@Pé@fl%}“pﬁ@} cated by the context.
g\z@zﬂp{gﬁgﬁ Eﬁ?&r@oq raﬁ{cﬁyc(?@pglﬁnd chem cal name

chem ca ructure I's determ native of .
t hEp4ilflenClebye”atfetshte besakpgeusftheriival borelsiand is mottinitedgo ohemical

o ey b ey S SR e T

[042] When the chemical structure and chemical name conflict, the chemical
structure is determinative of the identity of the compound. The chemical entities of the
present disclosure may contain one or more chiral centers and/or double bonds and therefore,
may exist as stereoisomers, such as double-bond isomers (i.e., geometric isomers),

enantiomers or diastereomers. Accordingly, any chemical structures within the scope of the



may exi st as stereoisoners, such as doubl e-bond
isoners (i.e., geonetric isoners), enantioners or
wdizestreewoner s. Accordi ngly, any chemni cal strueCuomss005/028549
within the scope of the 9 WD 2006/ 020767
PCT/ US2005/ 028549 specification depicted, in whole or
specifigatipardepictdd; tn wholeloair paet, withfai rglatise canfigarampassmpdsk all

ross R e SR R P ! Butin e
stereSiS i@ Val) PRt oah (g DBERndQEMy (Rrd) enarIRABBCANF Ak ¥r
. _pure, enantionerically pure or diastereonerically .
diasteseqragricahyl perea And enastipmerp andsterceispworiemixtursisx Enagsmeric and
sere OB QR B e S ROTE R P BB FStercoisomers
usingstpdredirseoRiiguesws ichigal S@taEsAd feokiifesRItRVOh thdiliBdd artisan.
syn}‘gers]é's techni ques wel| known to the skilled
arPt3larf-0 m‘?s eohprsursinfdediiaregot limiter geieptigshisomers of
compBRhds dfFokRd1al0r-2Bhhte@land g@fé@{?ﬁﬂ;es 115210 lﬁ?ﬁfbsg ];'Fuati ns, the
Formula |, racenates, and ot her m xtures ereot PR
singl¢ ¢rogtometsiatdiastesgonmdng i.es optdatlyeantivd fopmercn bk obtained by
di astereoners, i.e. ,. optically active forms, can be
asymigs{; syafens of b rshluties B% S FRoriRElS: Sesylylionabibg Ficsmalss can be
accothPlBheAGBFELATle, BB bntiORa1 YhethdiR sLEE SIEQRICALAR the presence
acconpl i shed, for exanple, by conventiohal nethods
of a respding sgent,yos chfdmategramyy, iging, Her qxagypdme ehirad high-pressure liquid

| vl nt, or ghr t ogr aph usi n for appl e
R N SR B S BT e
formsc@k vignand sadd dorinis) Bf cEBFmRBUNGEh dbubiebollsa WheRGokfhuds of
and E- fornms (or cis- and trans- forns) of conpounds

Formyjarl|ex it il varipsnigytomppie fermso thsatipel enifies ggherptegent disclosure

ind“‘géf%?"ﬁﬁ“’"&“\é%myéfth?gélﬁﬁ@nidf fornms, chemical entities

e present disc nclude all tautoneric
f 404 dFhetniieal eatipesotdhe progbht distlesire adchatet biiti S netflinhise] to

compR R AREETR oI A ST atcally ap AR Y

PharrA4ce81aR9 a8 cdRILIS fdrs be Ak coml B@ﬁd@%&iﬁéﬁilﬁ?éiﬂk Yngﬁﬁfé%%ﬁ?alcéuﬁcany
forms of the conpounds recited herelin include

accepiabde sedis capl vates, trystabformp (intliiding abtysjorgled andtcdahratesy shelhtes, non-

farnms (incl uding polynorphs, an | at hrat es),. chel at es,
coval PR P AR R T, & S g g, B SBinpouns
describae hefn arkfin GRIfoih Of FiHRREEHEBAIS adcbRtalsle BRIGU Hishce, the terms
descri bed herein are in the form of %har maceutical ly
p

“chemicelaptifn) ands'shensicalqatities” alsgeencempass phameasretidally aedepizble salts,
> . i ean al o
e T T e
chied5t ekhe taon“drland avferLionid ¢heddcal phtigirfogaed Bthe coordination of
m Xt ur es. 45] The term”chel ate" refers to the
a COMQERY 03 MEHY 190 AtHEP KIANPFF) PABScoor di nati on of a

c ﬂm)fﬂu nﬂleltltgnﬁ“ﬁ@lt-@(ivaieﬂpccﬁﬁ IFMpfe% '%orfﬁé Sﬂerﬂigjﬁl%ﬁﬁ/ ifo%g(% by the
The t'erm "non-coval ent conplex” refers to the chemca
interagnon ofa @npwohdoyd tahethen molecwde tibereimé cavatarbondts mnfbrmed

betw G R GRS GO GG FHHOP LD GPEP SR R AP honeh van

der WeRERhR¥RtibAY) h‘f‘%g&?b‘éi{diﬁgb hRSIBcYRhticdBteraddahsS(also called jonic
i nteractions, hydrogen bondi ng, and el ectrostatic

bonding}.er acti ons (al so called ionic bonding).
[047] As noted above, prodrugs also fall within the scope of chemical entities, for

example ester or amide derivatives of the compounds of Formula I. The term “prodrugs”

includes any compounds that become compounds of Formula I when administered to a

10



[047] As noted above, prodrugs also fall within the
scope of chemcal entities, for exanple ester or
wam@®2aeri vati ves of the conpounds of Formul aPCT/USR®5/028549
term "prodrugs” includes any conmpounds that becone
conmpounds of Fornula | when-admnistered to a 10 WO
patiefi00.8/ Q.?&Y B1étab6llé H%@Qo@ﬁ{g%‘%odﬂét ERBhplel ogprodk@rinclude but
nmet abol i ¢ processing o he "prodrug. Exarrp es of
are nfatrlﬁm’mbt@ aqetAte desmaies tand heryontstant likke dedvatiyes atfmnatienal groups

and n t.e and |ike.d vat i ves of
(SuChf un(rl:% 51grnoaiflangl;;nflogr élp% 1%1&%003?03%5 %roﬁ i ne groups)
I noggie ol ﬁﬂﬂve@é” el the bomp&ihd]forth&l E}eﬁhmlnteractlon ofa
"sol vate" refers to the conpound forned by t

solvephingk eqmpeyngs Shitable pelesies aaahamasagivaln acosmabbtﬂozevates such as
t | cept abl e sol vat es,
hydrsuéﬁ{% %ﬁjdra es d{&lcaglglﬂﬁ h arrz%%%ohydr ates and
hedioh thoaatié sefe1{s @l 8 kovdban dt‘tadtmfeﬁt bettvecratvooatahnent

t t 050] " " f t
E HES LR S s Pt P S hbil ky T refers to o o o
sglyfpte @zl/cwan&w%wg ﬁ)t £enlBlel Bpu&éauﬂ%d @Jli%ﬁ%ﬂ fidt aromatic)

cycli'c al’kyl group. Wiere a specific level
cyclig alkyl growp nWiherd anspeaidiedevel hesanratercis antgnded, the nomenclature

“oyelgfkfd b g Byt fReda TR cupt bR Shs e oyt are ot

llmlt@r RUpSupeddriked ffonoBydtotEbsne AfaldButaby, Jyoldpedes, cyclohexane, and
ycl opent ane, cycl ohexane, and the |ike. In certain

the llg%@me%m@lquﬁgergyéh@@[cpgaﬂkyé BUp camhe be1cgychglkyl, such as, for
g?alq;%?ﬂ)al ycluch as, for exanple, C3_6 cycloal kyl.
¥ sease refers to any di sease, disorder,
c o042} i ‘Griseasy efesrto amy disedses disbmlar, cohdifah, sympromest indication.
re Jo any, turaII occC or synthetic
I AR R S SRR @le%? magrogglgeular
9 i
T e e O il one
or m@rpd»ﬁpohhmml tehetiaaaz e salstances wponefliel did engyme acts are referred to
« st for which the enz Y- ST .
subst R 1P VBN e Py RRRIer S 2SR bR, B site” or “catalytc

dom#HR ek i}y mek 07y ABS a&tdn rﬁé&&n@l@éul%tﬂiﬁ@@i&@bl@ g4/akcle fibers.
structures such as nuscle fibers. [054] "Extended

r eli064k e"Extantded seleasetenferg éo dospensformathap prsvidesfor the delpyed,
slow%? lo@é’r 61‘10% o?‘(‘i%?e cgﬁ@}[‘uoﬁ‘s R 6195 ugils 05‘ g&{tﬂe&g{%%yéggﬁhe chemical

nuous al ned release o
ent1t1embfﬂhbgﬁeserit d1sh;ﬁ>spfeesent di scl osure. [055] "Hal ogen" or
"hal 0" refers to_a f]| bro j odo

| oro,
orBeRl ‘s op Rl Lt to SRS TS BroBIS, ppiodo Zroup.
er“}?é%eﬁ chm 5@ pocyclic rings containing one

for éxanp romlto4 or in certain
en:’&otm ?mretrﬁ)pra‘drarmnatm an@yocleliceringst amtaiingsme drrmoore, for example,

0, and th the renaln ring ato r bon

and b1 GG oot BB D AR g EORoh I GHES Gposen from

nore, fQroexf®)|vich fhe8hdintn@ rthg 85md Peing 84rbah;Mind

enbodi nents, from1l to 3, héteroatons c osen from N, _

0, blgy@CQetmthloalkyl rings containing one or more, for example, from 1 to 4, or in
certain embodiments, from 1 to 3, heteroatoms chosen from N, O, and S, with
the remaining ring atoms being carbon and wherein at least one heteroatom is
present in an aromatic ring.

[057] For example, heteroaryl includes a 5- to 7-membered heterocycloalkyl

aromatic ring fused to a 5- to 7-membered cycloalkyl ring. For such fused, bicyclic

11



the remaining ring atons being carbon and wherein at
| east one heteroatomis present in an aromatic ring.

wpQeo6l02¢06r exanpl e, heteroaryl includes a 5- t®BCT/US2005/028549
7-menber ed heterocycl oal kyl aromatic ring fused to a
5- to 7-menber ed cycl oal kyl ring. For such fused,

heter&rfMiSld §sterhd Wieke2 881540 66 theRnbk Q&%@Q@ lofe 8Pf8Bre heteroatoms, the

heteroaryl ring systéns wherein only one of the rings
pointef attadhmenbmay be aw}e/w betrsaromeaticoing ortthecychusillit rigg. When the total

attagh t .nma t he .het er oar t] j
mmt S AT Dl i i kst A ROE T o ool no
adjacaiit@d®nt Bndthe. Met@tpaenbodiet, By taeldsuniber bhS%ad O atoms in the
het er oat ons are not adJ acent to one anot her

hetereasyk ZIpWD ivbEIHEHES 2. {heeria anberdimsets, be t@ﬁ’dﬂﬂﬂ%}f af 8rgd O
atom%: fh t@ng Sronpﬁ{c f?:%c)r?l:le% 19(#%{) tl'ilfﬁt 7 Anp1088F h%ter&ﬂesl groups include,

er of S an
but aﬁMmlmdttanammMecbﬁhmttm hinkegk @ositiomatsigned @rthynl )12-pyridyl,

3-pldsh TR, 24 R SRR B A B SABYHRYe IpoBr RGP 23

pyraz%ﬁﬁglgﬁ @qnﬁﬁdzgf1h§l}’1séﬁazoﬁn§l}’6){a@bﬂmyl tﬁraﬁ&l’iﬁ}ﬂ’ythladlazohnyl tetrazolyl,
3-pyrazi nyl 4- pyrazi nyl

thiengl, herpzpthmphgmyﬁyﬁ;rarﬂf,l B’Jepwfumnw hymzongldgzolply}, apdsilingl; |pyr1dlzlny1

i R B AR B Pl RN g ot v

from RERARND h&BloaRY Fadidalt wiosk naResn &t wrayly by removal of one hydrogen
benzoi m dazol i nyl, indolinyl 3/r| di zi nyl triazolyl,
atomdtdon 81 aigin wighthe fige yplenc@nege named by adding "-idene" to the name of the

0 t. [
o FPARACE SR gl
pyridytid@e. dlederbaryl’ does hobyncosipassair owérlamwnh] yoil egéefinedtabove. In
fromthe atgmwith the free val e %Oﬁ?nnegl&q% 1
certagyRInpRIMentgdisioroaryl SN FAROC GO griv 91831}!}8 gpyrrote,
benzgfgliotﬁ)?é ?)eﬁz%‘flﬁrﬁ lmdcﬁe grldﬁlepé[ﬁlhgﬁﬂe ﬁﬁl‘aﬂibléﬂotxazdl%yrazme

attac a pyridylidene. Heteroaryl
benzdﬂnmotwtsommtmﬁa&ha}mle auéthiagplesi t h aryl as defi ned

peltERbs ergPRY U B CHORANG oy o gyl ¥l i which

one &QH@E? hﬁ&ﬁs bHRRA S HeaABon b tRhicalyra ehinfigial or sp® carbon atom,
qui nol i né, imdazole, oxazole, pyrazine

is repleverovith ahetbraryl grounz 3V lere sprck Ak neotetigsdre mitandet.dhe
nomb bR SR on IS, SRR 8 50

certadl &Hﬁocﬁﬁﬁﬂt@ Ctht Betaroayldliyl g’.ibmantbem el 3Q/mambenedilm’atoaoylalkyl
sp 3 car bon ato is rewced Wi ter

|
e.g., recalianyluatives yk:maxe fifohdpioas i oo S de 40 meppbered
and tﬁ]lg f%% ltfﬁ(ﬁetg FS%!) lﬁﬁ&%ere&ﬁét&%&?[e yl al kenyl,

et er yny i's used rtain

entﬁj@] rrBlyt“heteltobﬁcleIkﬁ? msamy:irm lalsjriglaaliphpticring, bisuallyewitly 3 to 7 ring
30 nmenber ed, heter obar yl al k

atomsy SRR Ry oc oy e de b FEaPo A eneagenty
sele&@%ﬁo&%x&@eﬂ@ﬂﬁﬁr £ nigBgerd Q?w@ﬁ{a?&&ﬁbﬁﬂbtldﬂélc@ﬁl‘pn@@@ abRast one of

ménber ed het eFoaryl
the fotegbimgdistecdadahi y$itable hreterneyctoadiyh gtoelpamcbwax fog exampje (as

S B ol e Gy SRR, 24

2,3 Ibﬁ%%n@ﬂf 'Itﬂn)éerld;ﬁJ Rpipefdfi] spiperdsyend zsﬂ,lb]fpafzmﬁnmorpholmyl
fi t rogen, as combi nati ons con?rl Si ngi | east
groupp eregfiso Qm@mmate@énﬂgdlnéﬂéﬂwh%lw a polinyl (numbered

whel54 81 OCXI&&P@ LY ned pRUAR, 1NCE WG rutd Plet &Y AR 38R0 includes ring
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nunbered fromthe |inkage position assigned priority
1), 2-pyrrolinyl, 2,4-imdazolidinyl,
wa 2806ppe7@zol i di nyl, 2-piperidyl, 3-piperidyl, PCT/US2005/028549
4-pi perdyl, and 2,5-piperzinyl. Morpholinyl groups
are al so contenpl ated, including 2-norpholinyl and

systel%s REBsRifREd With ohB BREFesko (WORHLHAdS O %B&ﬁﬁeﬂt§ Such as piperidinyl
assigned priority 1). Substituted et eroc

N-oxigdesmorphelingle-oxi 1-pzoﬂﬂhmpmmmvmfl@@b$mommhnyl

AT 34 DD B S el Bl oy

nucleophiphaid inylhdds- oxdgda, suth axchlbrol Biodt® LAY, kA lodadlkoxycarbonyl
1, 1-dioxo-1-thjo rphollnyl [060 LeaV|ng grou

R’
(o pesiery), pgloxscap.hesylogydapy enp abfleoremethangrylionyloxy, aryloxy

h
R e L T G S v
(d061], “Spetonndy )or “eptionably craedns rilydt themﬁ)yd:cpmm;ly dessyibaixeyent or
mrcm@s%j}gcaeiuﬁ?a? BEt hag e;%cgghéle%%the d%scnp¥1on (mch?des instances where the

eventMr@ndhﬂﬁ%ﬂdé] (ﬂ%ﬁtrs QXY hr@fﬂn@@s indfcH e elvéﬁ"thoei R&1]

"QOptional " or "optional E% means that the subsequently
dd8ezl bé’éna@wﬁtm@ily aggeptagles trefitseo ppyroed omes@owbte bya

e tion inc
rogul B Aeep RO kS - ARRLC Rt BE P T U S Rracoveta o
otherigenshilg Fecb fifiz&@MsHatmalopsiafot use[if) 62imalHaad AreepdrtiGdhdyin
acceptabl e” refers to approved or approvable by a
humapgq| at or y agency of the Federal or a state governnent

? r 8%3 c%ﬂﬁcaﬁg §cce§ﬁ?[é@ﬁg P&iﬁ@ @4 .sal?{af‘{f E%r%&%?féét%

i ze ar macopel or use 1 n aninmals
pharmza:tetlﬁm]l]yalk:bqptahhe aﬂdﬂrﬂn&sse[s&@ 3he d@[’rad pharenatologichlyactivity of the

e GO S S o S e S STR OB i

such W&S&l&@ﬁd’@%ﬁﬁgf&ﬁk a@ﬁt sMhdr a@fd, hit8c aR@rRkphoric acid, and
onpound. Such $Salts include: (1) ac¢id addition salts,

the hk@ rombernvidtwith engeejantids sushds aceficcdvid propyetrio aditl draxenoic acid,
acid, hydrobrom ¢ acid,.sulfuric. ni.tric acid .
exclofitisrbiranaer: Sl ide Preiis i S able e BrRefaveeinic
acid, atilid acRlyfileisadid, Fluntri@sdid, tafddrdPicid)ic@rid atid, bémeyiRReide 3-(4-
aci d, i’ cl opent anepropionic acid, glycolic acid,
€

hydrqyyberzoy]) benzpic peidtcimnagys acidrarusielie agidi methgueselfenie acid,
cou i R 1280 ERURM AL RSBt LT

benzdremAfonic add,di- cldombameﬁesaﬁbﬁhp aoiEln delaplethalenanlfonic acid, 4-

anesul foni ¢ aci nes ic a
toluelieszl{]f eRig &R BQ%QHOF%%%BI%?G} 4-mpet v@w&%?t ?anﬂe%t& ~PRfn] carboxylic
e
acid %ﬁkghept&ﬁgéﬁ?héfﬂé%féﬂhﬁ?%’%?%a%%‘.tﬁ%wt B S iytacetic
acid, M sutfarip haid sglidonnd aridglutamic acid, hydroxynaphthoic acid, salicylic acid,

stearlalaﬁ 0%%%% glldo%]%ot & Iél(%ﬁ)é:(@ E%gqnlalﬁﬁ gvrhgg)é ai:i%ic pa}'gtio%’present in
the phreht®RiniPouds eiths idfephced w h k] idi)e %Qﬂllta% mésl idn, an alkaline

| auryl sulfuric acid, g uconi ¢ aci d, glutam c aci d,
earth figii 05 Y ﬁhmnmau@n,@é iceprdinates Fithi an creanic bassisuelr ascethaniogamine,
dlethanocigrpﬂn%i 1 e'f)hrag I%Hﬁjnef, @grgﬁ{hyﬁghuc%hrgez b %éxarlegﬁ{ﬁg da&n\anﬁ@hke

ei[obgy ‘fmnamﬁeaﬁ@ﬂﬂybyce@tdﬂiw ﬁimplﬁft, ca@n@ or adﬁhvﬁﬂltk adfbrs to an
metal ion, an alkaline earth ion, or an alunmnumio
exmpéqnt,c(@gllgqu afiuyantithat cghb%@cggwséerg%’géa subaget.4egether with at least one

chem®dal @Ht@y%ﬂﬂéepresent disclosure, and which does not destroy the pharmacological
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di et hanol am ne, triethanol am ne, N-nethyl gl ucam ne,
di cycl ohexyl am ne, and the like. [064]
wORhwrozerseut i cal |y acceptabl e exci pi ent, carri BCTAIS2005/028549
adjuvant” refers to an excipient, carrier or adjuvant
that can be admnistered to a subject, together with
act1v1? thef@$ indRGonfRBWEEH adiithisteyedih dob& d%fﬁ’cﬁ@fﬂtto deliver a therapeutic
|sclosure and whi ch does not destroy the
amo%‘h é%@é@‘ﬂf@a 13 WD 2006/ 020767 PCT/ US2005/ 028549
| t : 39 te
G008yl T ERtic R oo a0 S WG 3 dRLE Bl gt Becipien
or canrbe Wu:tﬂnmziuum gt lefsd 664 clichinedl Iﬁaﬁ@lﬁflthrqbrbsbnadﬁelbh&b hsi%admlnlstered.

. o a djluent, uvant, excipient or
c iB?‘?CJer Bﬁogﬂléwﬁ? F e dediiive s a ; B!l Yeﬁfchwe grmpyed that
requlfkrs QS RRELOAhFIPRHAR thSb&HTD ghﬁfu@é & ther é{é%:allf 'ﬁV? \c/%mpound.

refers to a derivative of t herapeutic
Prodwgsrpamhrecbhahmacalegyjealiyasactive natnisfooverted to rllhe/\pa:rbntru:otripeund.

o HundPORRRE ~1EE TR S aleGing eBhp ISR nsed ygask a

functlofbl dro@® W £8rund1BRIPSI R Blts HOARPRED a %ﬁ]g For example the
"Pronoiety" refers to a form of prot ectl(?gygroup t hat

prompjeiicagdeditiaghodes khedrug vigdondishihatprs eleaned by pnzammtiogr non-
HB& erts the drug into a prodrug. For
enz CeIﬁPAn% Z{%%@X pronoi ety can be attached to the drug

VI [96830 niPtstpctidpegroms’ Hefdrm\ae@‘ohyng OZHL0R itlgat Grhen @ftached to a
enzymat,i c rrean in vivo. [068] "Protecting group
reactivg ip 8 molggule piasls. sdueas GRBTeVRAE i éwcamaclﬁwnl%s ¢f
(113 I
prck B9 SR ONR Il R SGALE HRRBve RAE PCRIai Chemi,
(Wilayy 2l jed. 1991) bed Houisdn chala‘ @empatdmh of Sypthetie Organéc Methods,”

vols. J: 8RR WushHR{S e TTS0RL Remstaebeil aftaaiinatcerembroues
includ& ble#s not lidaks to, Yordyl,ebw, Wif@oRBH, %éﬂ§yl ﬂe?l%}l'o%%%ﬁ)onyl

5 Re resentative am no protecti ng{ r ou incl ude
(“CB&b tarbbutKydaraanyl € BopDs iphethdoBi yTTME?), 2 iowdedutyl!

canf G ¢ BTk A R Biceg b e, gidorypprionha)
fluorétryiméthpoRydasthdngl (“FM(DG’I’I)? fitlof @pythyl dxyolSohyl (f WVIOE) 2dnd the like.
substituted trityl groups, aIIonxycarbon

Reprqsp%p%y%mo@g?&& gl@gﬁwnc](u gmlje not 11m1%éd to Qc]-nose where the
r Y,

hydrd%g é? 1§teg%1§rva.lé:9};§&’eg?% Egp lr/)alrteélgsggity%éng l‘ggg% lirlpcgl e}théé‘? as yell as alkyl
ethergy rtetrahgdropymnyle&ﬂhdrs; trislkplsidyl witerseartdredlyl bﬁaelnsoxy group is

ei r. Iated or, al kyl ated_such as benz

e R R R R
that &%&ﬂ%ﬂﬂ%?%@r M!)reerfyhﬁfx?l oﬂﬂh‘eﬁ&lkz\’éﬁhﬁs\’lh pROtRRE SARP @elng the
et hers. Protei'n kinase, Ki nase,

pllosphmmommmn k| nase refer to any enzyme that

A R g AT

constitQe? hton$ i8spades BIBEois618ES it b rAftror $@BESs of Rath &héﬁa@iﬂ%ptwally
in the arrangenent _of the constituent atons in space.

activesprg tagied o gpansiomess, %i?deSt@FP@lﬁfolerﬁ i A st mEehineRase Pl enecpnother

arete E&G&L§t¥reoi§8ﬁ1% & are terned "enantioners," and
reol somers that are not mrror images of one

ar[OV Her“Subject” includes mammals, such as humans. The terms “human” and

1n3/se re?’er to any enzyme

“subject” are used interchangeably herein.
[072] “Substituted” refers to a group in which one or more hydrogen atoms are each

independently replaced with the same or different substituent(s). Typical substituents
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are ternmed "di astereoi soners." [071] "Subject”

i ncl udes mamual s, such as humans. The terns "human”
wanae/0261bj ect” are used i nterchangeably herei RCT[USZ®@®F/028549

"Substituted" refers to a group in which one or nore

hydrogen atons are each independently replaced with

includd)®us@agRotkmfled fe LRNLRSUDSL OJEORES)-SRTY pECak
Substityents 14 WO 2006/ 020767 PCT/ US2005/ 028549
—NRTRch Gbi&; s bt¥sar(dsnde N e dSEY, -XO, =N83, =Np-—N3=€3(0).0,

SRS o ol MR @O,

—OP(@%%%;“) mmﬁbog (SR, O%:gc?g; 4%(0)14@31?24 -C(0)0,
QRS AR P R MR &3 “Nhca N,

T W@%‘%gég@ S S SEAES nd S

each NRS‘&S(e@)ImQBGy a NHB B, €acH R} ah&B3’ aramutlepSidontg Byduogers alkyl,

R TIR SEMA TR O ST e

cyclo@lk)jfl cr&bﬂ@e‘iérb&l %llegu&ﬁbﬂted &cXdhetekollle 3/1 Sdétb?béryyhﬂﬁntuted heteroaryl,

, Su bsti E Utj g 35
heter@a,r@laﬂwétS@b&ﬁlémtR@rhete@abéalkyluﬂg& 8y0|—63|6@¥1?9r O RGAR™ o optionally

tLt t I
R ot BAE N BRI L5 R g R B G
cycloh&(e@aﬂ&ﬁ&ubﬂhtﬂﬁd t:}m@ieltetoallaﬁ;%haaﬂaﬁli%r tsﬁlmhh:ed hmﬁohryﬁ kiegs; and
;3 t o, which are attach formo

R™ apgh ReY arp yzdeemea%hmygen aligh viriie @iixlp EWétSBP%ﬁ‘PtR‘} ﬁryl

ol S SRS £ et neniady a2

substﬁhteyilcyclahgtérpalky]b hemtaarﬂ,dsubstychted hateydaaylklydterosnybékyl tou Bldd;tltuted

e B T T B KOS ey fo i R
R3¢ aREHBLRAT ftm oRY Gﬁhio}éié}%%ﬂéﬁefr@dll@ﬁréﬁ*osﬁtﬁ@ﬁ%?r@l@ﬁé&é@bikyzi heferoaryl,

substituted heteroarylalkyl, "or optiona R35 and
or suRgButed heterveryl wingh Inmrtmmem@énnmt@ mt@@ammme RB Brogrdic nitrogen

may ES%LQ‘_}S 1tiuue(6c'1t b %ﬁgrqu%{{gigrgog(gg%%tomﬁ éc% ?%ﬁ Re? ?0%6%@01%1@/ Jll’trogen oxide.
Suipy8] tmtcedlain @hodmhstlts, sibigisuted AryCid @bﬁltﬁféﬂ@ﬂtmﬁSnclude one
a tertiary amne or aromatic nitraogen

or m@mw thefollewingisphstiprant groupsrla (udyén-s a{kd}rx@ub%lwéﬁi Akyh&1s
alko§ LS RPAARTRTY RIRLHEICNCRX! B, [ IR] NsSRIbRTD

nts ubstit Ut ed’ar 'subst |
—NRFP@(@)E%ir ;. anyll mum Coi arymr(e; 1@hetexberyl slbgithted Cs.1o heteroaryl,

NG R O o Al
—S(0)z Qéﬁti% t(u?ii(f NB@)?(@) R N@W@O)—B@@O@ IQRAYDINRPRY, -

C5-10 35 10 heter oaryl,” substit ut ed
NR”CL{S)]NR Bt 'carshrGNR )Im El} 35 cmmy;l,@@@)smmted Cs.5 cycloalkyl,

Cos h%% @%@%@ﬁ é}(?%'g%ed gégiﬁgg(}éyélalér% def%%%lZOH

%N%rt&%%ﬁi’oodnﬁ%t%@bmw aryﬁdlﬂ@f{l e@ﬁNRBﬁﬁtﬁiBa ﬁ%ﬂ)arylalkyl
CS 8 cycl oal k d substituted -8 cycl oal ky

includg oge premeredy %ﬂ f@élpwyng m@ﬁ@ﬂ%@lﬂpﬁ Bt @d B@scgs alkyl C1.3 alkoxy, -

(=] 3KY| 5r @S fined r$3074] In certain
S(O)glﬁiéog k{@@i s’ubC ftgt@g %ﬁyl qdb antd substituted
—NRPfei(eyfo%,r@J 3big¥, substituted alkyl, subsututed Cs.0aryl, Cs.1o heteroaryl, substituted
Cs.10 heteroaryl, ~C(O)OR*®, -NO,, ~C(O)R®, ~C(O)NR*R*, ~OCHF,, C1.3 acyl, -SR*’, -

S(0),0H, —S(0),R*, -S(0)R*, —C(S)R*, ~C(0)0’, ~C(S)OR*,
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i nclude one or nore of the follow ng substitute
groups: F, d, Br, Cl1-3 al kyl, Ci1-3 al koxy, -
WOLWeANMRE3R34' NR33R34, -CF3, -0OCF3, CN, NR35SPOr2R3®5/028549
NR35C( O R33, C5-10 aryl, substituted al kyl,
substituted C5-10 aryl, C5-10 heteroaryl, substituted
3€@ & ¥ramy O&HN@@}W@ —CINHNRETS, R33, cycloalkyl, and
NR33 R34 F2, Cl acyl -SR33, - S(O 20H,
subst @)pgggggcloal l@smgzﬁne (00, - S) OR33, 15

V%é%}@é%é@%&éw@%ﬁ%c%ﬁ%@@% PR A

following suBs:ﬂigSté |g§wgleﬁblg&nso§ryeﬁtns Hf?ﬁ/lsumeutddaOs mubtdneerrgi HSR ,Cla
STk NS o N Bh ot PO CFor NBuie RupatyR (ROR”, o
aryl, ﬂgogg@%g @35110 %g?)(ﬂeter%lﬁ%g %ﬁé 3@6@_ ktﬁ&& —CsO)OR3 ~NO,, —

C(O)E, EC(O)NIESR *, GOEBF, RIS 2RO HNREEDS RS‘XO)&? 10

-Css Q(PSQ?Z&F(%?‘R?“ TRRe PSR R e Rk NRER", and -

Sy, as-defic 2 hd
C(N S)§O il @cg%%'m Cl(ﬂg)ﬁgﬁé’d 8(?%)0%1:1 M}l'cl:(as dgs% gin.

E@ (j;lmpqg@p@mbo ResRBaikenyh includes )one or more of the
ot MR i 5, P A o,

Cs.10 ﬁ%ﬂﬁmmmblsum&d lesti4 Hédﬂéreﬂi‘yhldgg rytlohlkel, slldﬁﬁtubﬂbCpg cycmaﬁcyl
oW ng. substit e gro
cyclobgseralievialied, and. S%b%ﬂtwﬂ cy! hef?groéhi%alkygﬁsgﬁﬁﬁﬁy@am@s 10

3 Z ]cygijoa kiﬂrﬁ&ﬁ&% s%/tuvieu %&%&f%ctﬁ%g‘%g‘;ﬁ%ﬁ%ﬁfbﬁhnd that,

wherncadmhiotsetrat e sklibj eat foy kreatargch @s@se,lwm kedst one of the clinical symptoms

oo G45EDS 108 SN ALEL , 8008 IRLNSE ek LR oo, o

AGRUNthe ©fhefipeAAAY Bfedth@lamouresanad shEhLen e dmpound, the
Symsubj ec{3 fgr ptreat;yalng a di sease, or iia?tCI.‘LjII)eas,tgone of the

diseas¢,idnjorddr, andriqutspmptonsfofsheifisenss er disorgdes 6pveaity of the disease,

ient to affect suc 9
asoril, G Mg B 1 P LRl e AL e
and/GHTRe!Reigh€ 8fth¥ siibjedd epBO HEdted. OAn afsropriap athodnt ihhay gwen instance
di sease, disorder, and/or synptons _of éhe di seas

can e reahilyeappareat ierthesy sl H%atheuagéﬁé:émbl?j? Qﬁt%vna“é?ﬁ 6P‘1tme

of the disease or disorder, the age of the
eXpeis’}{%ﬂ{a?tgﬁto be treated, and/or the weight of the

S um78§:t “Tieatie”tor éaeamentArof appdispast at disardeurefers to argsting or

gi ven instanc an be readi | arent to those
ameléquqlqnge@glis?psp sorder, ¢f at éegﬁta%}eé}/fal?g @g}lc‘ea# YRR %B,);hsease or
dlso{dgf“ trédﬁ% ﬁeﬂipﬂgk @Fa{&h&h‘n@'& dideddeB Hisordef @ lahast@he of the clinical

any di sease or "di sor der refers to
sympiome sﬂf B d@eaﬂe or dmtdenrraducn@ the dﬁ@é@m@@nt of 8 disgene, digprdag or at least

one thgg F]dlélf)a SV@Q{P&?% %célts:%sgé %8 dﬁcﬁl Ssg(a(g[{e developing a

disedb D BfdBFder BF atdbast &ﬁ’ﬁdf t@dﬂ@lnﬁéal tsﬁﬁp’@hisﬂjf @&hsea&ydmhmmm of
a di sease or disorder, reduci rég t he devel opnent %
“Tream@ayé‘tre@tr@m”cp&o refergio inkikgngdhedisease Re ’éPlidﬁYa éherp ysically,

(iR et IMRibH8f a physical
(e-gy %‘cg@ 16{{8 oale%f 2di cgs%le%u‘tﬁg ?}%‘gg)tgfenggglﬁi@foij%ﬁcallg d(g Ige%\;’aeogt iibntBfa p ysica
paraf@RgrQbr b, &ld 1ﬁh1®ﬂ|at Rystonhe phyidal paineea séhidr may sortgatiscernible
to the subject. Further, “treating” or “treatment” refers to delaying the onset of the disease or

disorder or at least symptoms thereof in a subject which may be exposed to or predisposed to
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"Treating" or "treatnment"” also refers to
i nhibiting.the disease or disorder, either physically,
wO0eow/020%t abi | i zati on of a di scerni bl e synpt onPCT/US2005/028549
physi ol ogically, (e.g., stabilization of a physica
paraneter), or both, and inhibit at |east one physica
a dlseﬁ?er SHBSREer ¥t tholBY tHéi@Eu‘tﬁ’&:t do&afh Petddxeridee bR Gisplay symptoms of
subject. Further, "treating" or "treatnment"” refers to
thed@@ﬁﬁ?TQQOKME onset of the disease or disorder or at

R T

discld3G, UBRNObrR2:8 e Bodin@his @d g mresedi discldaire enlebe tibsoribed, it will be
t hat suq ect does not  yet engfrlence r di sp

understpeg il is ot infraded odiais thyrenghodypends o thsmseﬁé?( 1361 QsHEegto those

descrmehlerrﬁgmnkf%ts"aﬁc?th'e Qogt\%{? refek@ic8 APaHbORReRLs ¥ tﬁer}%esent disclosure
present di sclosure 1e certain enbodi nents ‘of the

is int@rded emeowet slidroatives, mpdificdimnsemd cbiadlenistas widyl beljacluded within

the GO S50 ¢ B criecRBba bR Gt Bops % el by the appended

 clain@escri bed enbodi ments. To the contrary, reference to
enbodi nents of the present disclosure is |ntendeq‘,g‘
cd089] antthe sperification snsdhe prrepiieshdaimsn theaingulaifermss s an,” and

(13 ? d t f t h
the” g PR KGR e Shep? Bchut} BRe SRR, |1
t o8 e pEiREpotihad @IBFor{rﬂ&ﬂ] cah be hamed aﬁd:mﬁmba’ed anthamehnner (e.g.,

t he appended cl ai ns, _t he ar fq
using GHRnDIAOV EeS. wsypawame@f %@nhﬁiﬁ%%é Fheateofpbgiampte, the
l.6gw 1y dictates other ] \ghe conpounds of
ornula | can be naneds nbé#éd in the manner
(e.g., wusing ChenDraw U r|da908truct =Nane
al gorithm) described bel% >\lsor exanpl e, the
compound: S/ v N 0 N>S i.e., the conpound
according to Formula | whgeg R3 is
3- phenyl i soxazol -5-yl, L iN&/Co alkylene (i.e., a
coval ent bond), Wis hydrog Zis
3- nmor phol i nopropyl, and Qi i ophen- 2-yl can be
nanmed
N- ( 3- nor phol i nopr opyl ) N-(4-(3- phenyl i soxazol 5-yl)thi
azol -2- yl)thi ophene-2-car hoxanj de

SN
., thi€OBBARAS AGOTITNE 1O HOTRERH VHINRHO 3 ey fiagaral Sy Lis Co
alkylene (i.e., a covalent bond), W is hydrogen, Z is 3-morpholinopropyl, and Q is thiophen-

com

2-yl can be named N-(3-morpholinopropyl)-N-(4-(3 -phenylisoxazol-5-yl)thiazol-2-
yD)thiophene-2-carboxamide.
[082] Likewise, the compound:

i.e., the compound according to Formula I where R3 is benzofuran-2-yl, L is Cy alkylene (i.e.,
a covalent bond), W is hydrogen, Z is 4-(4-(2-hydroxyethylcarbamoyl)piperidin-1-yl)-4-
oxobutyl-, and Q is thiophen-2-yl can be named 1-(4-(N -(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)butanoyl)-N—(2-hydroxyethy1)piperidine-3 -carboxamide.
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i.e., the conmpound according to Fornula | where R3 is

benzofuran-2-yl, L is Co alkylene (i.e., a covalent
woam@)020M7i s hydrogen, Z is PCT/US2005/028549

4- (4-(2- hydr oxyet hyl car banoyl ) pi peri di n-1-yl) - 4-

oxobutyl -, and Q is thiophen-2-yl can be naned

1- [)()§3]( N’rf)ﬂdécbﬁ% Qlabt’ GHe-cRethlchl &itA¥ BMosén from compounds of Formula I:
t i ophene- 2- car boxam do) but anoyl ) - N- ( 2- hydr oxyet hyl

) pi peridine-3 -carboxam de. 17 WD 2006/ 020767

PCT/ US2005/ 028549 [ 083] Provid is at | east one
chem cal entity c %ﬂn fr co unds of Formula I:
R3"L NO ~-NOQ or and

phar maceutical |y accept bl oIvates, chel at es,
non- coval ent conplex P dr and m xtures

t hereof, wherein R3 i chosen ron1h@%mmth)alkoxy

am no, substituted am no, and Ar; Ar is chosen from
cycl oal kyl, substituted cycloalkyl aryl, substituted

and ;ﬁﬁbfﬁaceﬁ‘@aﬁgfﬁé‘&}’){able ANe SWaR] dHdlagsd, ﬁ@{—@é\&i’eﬂt’ E@mbleké% prodrugs,
hosen from Q0- C4al kyl ene, substltut ed Cl- 4al kyl ene,

and ml@@@emme@ véheedin NH- (00) and

- (£D- Chal k en s. dr n,

ool ey HTon SR ke g, By R s A, nd 9!

S uRsisichédefdrone Mfdl&ﬂkﬁ{éubstﬁtﬁteﬂk@@l&i@lkﬂa by, subﬁif@lf&ﬂ intylitietbroaryl,
het er ocycl oal kyl , substituted aryl, heteroaryl,

and sub%ldlsﬂb%tweﬁéﬁ‘@m%ﬁfyl Qis chosen from al kyl,

SR I YOS e AR vl gl o

subst | t@% -l %C bgglgg,fgﬁé){/(t,,opnd substi t ut ed

het eroaryl; ’and s chosen from al kyl and substituted

al Wyis chodeh tHont hedrpgay h51@§a1kﬁa§ubehmfed@11t}s @pldaﬂayalshb!sututed
substi t ut ed ridin-3-yl, L is a covalent bond, Wi
3- et hwy;g}pgﬂvﬁ/ hemgocypg)agg{”sgli;,s&qtqtgd heterorydlopley, aryl, substltuted

pyri di n: when Ar is

pyri di n%rif[’ élﬁm{vﬂ?ﬁgar@ %rﬁ%ggﬁdﬂ%g%lé’ is chosen from
be@4y thossw frein dlkileshibbigtnedl alkyl plyeloelkiyl sybstinded cycloalkyl,
iyl ceonelpER b Gadyab ek gRT arbrgniad a3t

2- 0X0- (ﬁet&lﬁgx?/f’%ﬂ@ﬁ’és‘{ﬂtdtedWtéx%a@fl/%h@gen Z is nethyl,

then Qis n pheny Wis chosen from
2- 7 dychostrefginaiyl ehd yutistinmedialkyl, and

with i R OPERBny | 2 16 Methyl . then Qs not

wheP¥)ik Gpt’ibn%ﬂy lsulS%‘fmﬁedprﬁE{h-Qy)ﬂl it covaleht bond, W is 3-methylphenyl, R’
is optionally substituted pyridin-4-yl, then Z is not methyl;

when Ar is pyridin-4-yl, W is hydrogen, and Q is chosen from benzyl, substituted benzyl,
phenethyl, and substituted phenethyl, then Z is not chosen from lower alkyl and
substituted lower alkyl;

when Ar is 2-oxo-(3-hydroquinolyl), W is hydrogen, Z is methyl, then Q is not phenyl;

when W is chosen from 2-(cyclohexylamino)pyridin-4-yl and 2-(cyclopentylamino)pyridin-
4-yl, Ar is 3-methylphenyl, Z is methyl, then Q is not pyridin-3-yl or 6-methylpyridin-
3-yl;

Ar is not substituted pyridone or benzoyloxypyridine;

when either R! or R? is hydrogen, then Ar is not 4-pivaloyloxyphenyl;
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Ar is not substituted pyridone or benzoyl oxypyri di ne;
when either RI or R2 is hydrogen, then Ar is not
wa-2picxadwyl oxyphenyl ; 18 WD 2006/ 020767 PCT/US2005/028549
PCT/ US2005/ 028549 Qis not a heteroaryl, substituted
het eroaryl, heterocycl oal kyl or substituted
Q is e hdreeyarylpaibkytuteddenpodrsl, Rgteegcloslkyitsr eubigingedhétoreycloalkyl

chosen, from S and N, fused th an aryl, substi.tuted
ar%?fnprﬁ@géansar fpore %‘?terQEFHWFHB%‘%‘cﬁ% gAY yrsehivAth an g

uBstitRB bl Hevd 1. 3r | then Ar is not

phsen§/I 4- 1rrryzt oic))/ enymg@%dZ%%?g&%ﬁ%dxyphenyl; when

when4g isj lgwptyalkyiuomwmonpholmcmrw ghemar isomd phéhyl,st-gdiongdenyl, or
or ﬂgt h%{lwﬁd le s phenyl substituted with one

chl oro, fluoro, chloroor t-butyl,

whent A€ psaqaﬁayn Dlis 2 BEANH: boAd &, M@amgen blsméthEyI RHE W mﬂﬁﬁm

Lis a covalent bond, Zis opyl  and Qi
1 suhepted mgblcnﬂ@mathcgifrywwlhyéngaloro,tﬂmo \Ahiogocrrcttbutyl then Q is not
1‘&&8 egIf [084] In certain enbodiments, R3 is Cl.8
0X cb85] In certain enbodinents, R3 is Ar wherein

WhenAAir 1Is g-rehagpherdyt, dnis ayolaahtdyond, Z Mﬁpyltantl €rlisayslanal2kyidroxy-
sub tlté@ed aryl, heteroaryl, and substituted

é%f%h’éaﬁny then 6?“%4‘3’@8}&‘351 n embodi rrents Ar is chosen
” @?Fu%tcb&éih%ﬂlbéfr%ﬂe ?§1§3§5U@Stdlf< het eroaryl.

certain e rren S, [ chosen from
pt{@&@r]l Inehain tem.bedhrrpflmmskl is Abwhm{rbz}st Isicbpdearfr@n yycloalkyl,

Substifﬁ@%ﬁ@% B} 5P Flrshbiecd y@r Tyt pbshelioh bbfetoprdy
yoBéli n- Iﬁ'c}z‘ﬂtam rembbdm[bnﬂs Wris et frbllﬂtsﬁgstﬁh’ﬂéﬂ diviadd ¥bstituted
thlophen 2-yl, substi t Ut ed t hi ophen- 2-yl,

heter#yophen- 3-yl, substituted thiophen-3-yl,

4- i |yl . 5] Q
0B 2 b MR ool SNBSS SO R,
benzdbjitopaed-§lyl, sébstimytécabﬁizjb[b]t}ﬁ(o{ﬂ&hﬂ i pj&1d4n-!2y_3fl asubktytited pyridin-2-
napht hal ene- 2-(3! substi tuted napthal en-2-yl
yL, pypidn-ivhysebsiituted BytidinAovd BYdi0g: xh subsfifgtedipytifiagt-yl, thiophen-2-yl,

substfutsd fi B%l%rg %1' éqé%ﬂéﬁ%d %‘ﬂtﬂﬁﬁl’cééi thioph&i-8iy1Yefs8x £yt stbstituted

enzod &titut
4-iso8azplydj ﬁ}sdxazobl‘}l- ﬂlbﬁitbedieﬂomeb'il r3-Fyrezolyl, subst1tuted 3-pyrazoly1 4-

DyrZg i th A SOl PRl o BB R ARAISE ALY, 23-dihydro-

1 4-bE19§)%lo>dlmscﬁ rsh@étﬁut‘éﬂb@dﬂlﬁ?msl’ 4BEnodidxnR8SN ¥ 4-aRydro-2H-1,5-

phenyl, substituted phen 4- T soxazol yI',” Substi tuted
benzoﬂdlomaiml,wubstﬁutp@ amw@m ZIéMSInqntzedlev@bpm 7 sbenedthiazol-2-yl,

I
substgy R PR Ritineor 22y B YRR I 0 BFSitseq ekt BRR2 L
%8%] t UlﬁlQ;@rtalh%ﬁﬁ)@ﬁiﬂlﬁ@ifs 24 chdsO8Bbml phesi] §u’:!isf\tuted phenyl, 4-
ments, when Ar is a substituted radical

1soxaész1a{hﬁuléstltut§<ij6sfthamlﬂd Sp%ﬁwlyl sssituted 3-esgxazolyl, 3-%yrazolyl
subst4héfrc]=:§g> an_}'il 4- WH%M % t Ie ?ggﬁ%(gl&y gen ?_&3{1—? }HE £ substituted
benzsfubmt2-ylit ed 3- pyrazol yI substituted 4-pyrazolyl,

e [((:)'8&]’ Itnhc%rtain embodiments, when Ar is a substituted radical (for example,
substituted phenyl, substituted 4-isoxazolyl, substituted 5-isoxazolyl, substituted benzofuran-
2-yl, or substituted pyridin-2-yl, substituted 3-pyrazolyl, substituted 4-pyrazolyl, etc.), the
radical is substituted with at least one substituent, such as one, two, or three substitutents,
independently chosen from halogen, —CN, —OH, —-COOH, -NO,, C;_s alkoxy, substituted Cig

alkoxy, Cy.g alkyl, substituted C;.g alkyl, Cs_jp aryl, substituted Cs.; aryl, Cs.1o cycloalkyl,
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radical is substituted with at | east one substituent,
such as one, two, or three substitutents,
wonadspesmdent | y chosen from hal ogen, -CN, -COH, PCDDS2005/028549
NC2, Cl1_8 al koxy, substituted Cl1-8 al koxy, Cl1_8
al kyl, substituted C1_8 al kyl, C5_10 aryl, substituted

substifed @5 a %A:loaﬂ@l 1,19. g@M@dngmst’dtltuté&C\/‘Qlﬂﬁﬁﬁ]/ @Zgﬁﬁﬁnyl substituted
PCT/ US2005/ 028549 substituted C5-10 cycl oal kyl,  Cl-8

Ci. sSglﬁnvhﬁybstmg%gml%?esja@f%arb@nﬁ aHpstituied (g sgmeQCﬁshonyl Crs
f
alkylGt %ar ES dsuP&&ut%gst s tch?Yégrb@y%ﬁﬁﬁJ, 8 ‘%ug%)aosubg"clﬁl?ed Cis

ony am’nocar
sulfoﬁiﬂk@ll kYl carbmyj substitsted € i tlkybdriOhyB Cs.1o heteroaryl, Cs.10

| kyl bo sul fonyl, substituted C1.8
CYdOEﬁP$@ E%L n@@ﬁypgﬁp’ bnyl, substituted CL 8

al [b?(*) © arﬁi%@bﬂun efrbodindnel ev'h@fi‘AY'ls a Kfsifited radical (for example,
cycl oheteroal kyl, and Cl 8 8 al koxycar bonyl

substifeted phenydrsbstithied tsisoxaaelyl, Anbstisnted &iteseralyl @dosﬁ%dc%pyrazolyl

for .exa eny
subst&ut]eg élxp&’f%%%))ﬁ sugﬁtglg efitbgltigo%ﬁjrgg E qkérzsuﬁ&ﬂﬁ{edkgf ? %Ilé 8tc.), the
radic-iPYutaAfhyd with %tﬂé&dt ioh&l ve@tidety Blam(ﬂs)dne, mbst ﬁhteﬂ:tsaﬂstltutents,
benzof uran- 2-y or substituted pyrjdin-2 etc.),

indepepdently£8pecal frcrra mesihesyi EhFeBORER n&?th}’leaegktylo%@n
It
dlﬂucﬁrﬁgz%ﬂgkg,:%ﬂug%ﬁ%hﬁh 1?'&81’01’&6 xgs(&efhgaﬁﬁné %%ﬁyl SHoSied

rom net nitro,
phenyieidypholipnehyly inetieyiesudfonyldarfd —b(é@{—iﬁfe@HQxy :

:J[{IQ%/]U oﬂlgcg%t%;llyelmhotéi{i’lig% i g%ggaﬁ?rémg%i ei\’h eil,’q%{ﬁ CII%Odlments Lis -
NH- mgw&ﬁ%‘é’émﬁ%s a@%l@d%'@ne thd9dik cbreycertain

rments, L is a covalent bond. In certain

enfioed] rﬁﬂmestalnl_ermlmdlmm (VCighos¢mfiemdiydragie, ]gylb@qlwubﬁ;tguted
tached t he core). [092] In certain
alkyleﬁ%gm%ﬁ@goghmlis W’i’gg‘é’ﬁmfg%m hydr ogen, al kyl, and
[_*@)93] t Utieria@l divodirhénts; €Y isahbscpnisa laIKB}'l]tsﬁbstWtbd; alkyl

drogen. [093] In-certain enbodinents, Is ch
cyclq‘a sgbs;qtuted syidealkyly szl s@sp‘(ly}ted argg&, GetsE jand substltuted

het substituted cycl oal kyl, aryl, substituted aryI
CTREY iroaryl, and substi t ut ed heteroaryl. [094] In
cefoval n Brdepdineznclim@ts, X shbsem fioromamnypdigalytloalkyl, substituted
cycl oal kyI substituyted nocyglic | o
mOH?ﬁYﬁB%?Yﬂ padlody pPnocyhs b st W%%Cﬁ@@%‘fyyﬁc i‘zlﬁé eroaryl, and
r stituted nonocyclic heteroaryl.
Subsﬁ%gg]lﬁﬁ{&gg}c?%g%m%odl ments, Qis chosen from
" mof09SY clri cert@hn &ﬂbmiymbmtal(k}d qhosmnﬁn@mmmmclm?m gxslloagkyl,
cl oal yC ar |
subsgpeR s h Py RTE Mohteihr Ca ebvh iR RSetc Caao
aryl, Ahos YRt 4 YheeroaBMmY &libiniied HInbSIcHE o}gmeterbﬁ@m I'n

certain enbodi nent's, Qis chosen from C5_10 nonocyclic
hef96dar ¥ ertafrembagtieents, @ echesroligal Gseo Donagyclic heteroaryl, and

oar rtain enbodinents, Qis chosen
Subs??’%‘?‘f{ ‘%“Whi @E}B@te d phenyl, furanyl, substituted
fu @wl m:waqhaﬁwdlmsw@,s@ iig ¢Hoeeh frymlphleeylysubstituted phenyl,
cyclopenten subst.i tuted

cycl opent enyl .
furaml ORI B IA oY oSSR Sclopgaisn) gibstinued
cyclgpe%’?etibf, lf-it-lg&aéollyﬁ QB ALY 4-isoxazolyl, 5-isoxazolyl, substituted 5-isoxazolyl,

thiophene-2-yl, substituted thiophene-2-yl, pyrimidin-2-yl, substituted pyrimidin-2-yl, 5-
thiadiazolyl, substituted 5-thiadiazolyl, imidazolyl, substituted imidazolyl, 3-isothiazolyl,
substituted thiazolyl, 3-pyrrolyl, and substituted 3-pyrrolyl.
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t hi ophene-2-yl, substituted thiophene-2-yl,

pyrimdin-2-yl, substituted pyrimdin-2-yl, 5-
wohbwdrensol yl , substituted 5-thiadiazolyl, im #dgazmisyios/028549

substituted i mdazolyl, 3-isothiazolyl, substituted

thiazolyl, 3-pyrrolyl, and substituted 3-pyrrolyl. 20
V\EO%OGTPGQWB Fupbotss 65 ghesn dron toaihehe and stitimted

thiopR&odi ments, Qi s chosen from thiophene, and
substituted thiophene. [099] In certain enbodi nents,

\M{@ﬂ9]Q Ih serain ehdbodinuknty) whad Qads a(s&b@u‘.ute@ wRdl | éé B l@@bsututed
ICal IS

) hi o bstitu etc.) the ra
aioph s R R HREH. 86 Mleab Cobie SUBHA wEhet lssawn sesticuent
h 8déh p en
suc ane r% fg&i& or gfrﬁegl Fﬂﬁﬁgﬁ%ﬂ@%%{i%ﬁﬁg&&ﬁif chgﬁ‘ﬁ%@q la%yf: IBQI% nitro, Cy.4
acyl, Gy Sukiapyl, angh€.culfpnygl,| Immyam emboélmdnm, whenmd Iarmbldtﬁuted radial

(e.g., \Q‘El?sgi ?eécli,] tZuo%h%u bst #)%#Létgg B |e c. )é‘.Ex% ra%hqah gv,us?x ‘tﬁﬁ}éh with at least one
substﬁmﬁamtsubluﬁsa&le\j\lt\if@ o2 thre@ afstifiBsts, ingkpRhid OSC?ILHA}P] #SCl, methyl,

0 two, or three substituents, i ndependent | osern
cyang;, Bg,ito, regthangsybgny], acetyhmad tmpmethyk r o,
I Ayl . 100
OISR ELAnKhooBSR) p U ALY by A ddimns 2
Subﬁtmbdhmwreﬂbbdlnents Zis substituted | ower alkyl.

s at ast one chemi cal entity chosen
[ &éﬂﬂ 5’5?)‘6 aB castroge r?g?rawﬁll entify ¢hosgy fram compppglsofR
Fonna@[(Fornula 1) and pharmaceutically acceptable salts,
sol vates, chel ates, non-coval ent conpl exes, prodrugs,
and m xtures thegfeof, wherei® Ar, W and Q are as
descri bed for cd%ﬁ of Fgrmula I and A is chosen
from al kyl ene, subs|itu ene, al kenyl ene, and
substituted al ken ; anpd and R2 are
i ndependent |y sel hydr ogen, al kyl,
substituted al kyl, cycloa]kyl, substituted
cycl oal kyl , heterocycloalwyl substituted
het er ocycl oal kyl , aryl RéubsRZt u@ﬂnﬁl{ , heteroaryl,
and substituted heteroaryl or and t oget her
with the nitrogen to which RL and R2 are attached form
ri ng._chosen f om cycl ohete alk I substltuted
and o e NG e RIS e Felipioh Chelaiee mofsovRlewhcemplexcs, prodrugs
and mivetiRE GRNA0T; wﬁ&éﬁ)&h o, @ (% &lens @E‘é‘éﬁ%&rﬁﬂtcﬁ Ip@‘ux'lcf% df I'lh%f‘rﬁﬁ‘la I and
fron1a|ky|ene and substituted al kyl ene. cert
eAbis ahoshfiom alkyleng sobwsituted @lﬂryltn@aaimpgehemd substltuted

1, 4- buBlY(%ﬁﬁgne, arq-(CH2),,; (C=0)-
R' and R? are independently selected from hydrogen, alkyl, substituted alkyl,

cycloalkyl, substituted cycloalkyl, heterocycloalkyl, substituted
heterocycloalkyl, aryl, substituted aryl, heteroaryl, and substituted heteroaryl,
or R! and R? together with the nitrogen to which R' and R? are attached form a
ring chosen from cycloheteroalkyl, substituted cycloheteroalkyl, heteroaryl,
and substituted heteroaryl.
[0102] In certain embodiments, A is chosen from alkylene, and substituted alkylene.
In certain embodiments, A is chosen from 1,3-propylene, 1,4-butylene, or —(CHa)-(C=0)-

wherein the carbonyl is attached to -NR'R? and wherein m is 2 or 3.
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wherein the carbonyl is attached to NRIR2 and wherein

mis 2 or 3. 21 WD 2006/ 020767 PCT/ US2005/ 028549
wpQawBRoAn certai n enbodi nents, R1 and R2 are PCT/US2005/028549

i ndependently chosen from al kyl, and substituted

alkyl, or Rl and R2, together with the nitrogen to

V\ATloq;d)B Rﬂn@aﬁalﬁx’%mb@maéntsagﬁ afd RF @fdlh@eﬂéﬁﬁ@ﬁl‘y&hb&n from alkyl, and

cycl ohet er oa q)( n 0104] In certain g
substiaiiedntiokar & and R éﬁ‘%@@ﬁmﬂythéwnm SiicER gogiRogpe attached

foml%ql?%}ﬁ)légafc 5, foﬁgtel%g%l% or Rl and R2, together

ro en ch R1 and R2 are attached
f qon04] rinredyin Iembodiinéﬁ)s ®y ahd Rémrmaéﬁeyﬁenwymgose[nmﬁ]cl g alkyl,

and sg]';,gc it éa@ﬁlﬁg‘ﬁ aﬁrﬂfi/ﬁ tcli%qgl?eg g‘]“ﬁhg regliollgg]?d PN ¥d R are
attaciRh Mrﬁc%& @ﬂgcﬁ?@h&&gﬁkﬁﬂn with the nitrogen

atomto areatachedforma
y[|0ﬁ©$]| d[mertalwbﬁwpdtnumﬁﬁ Rynd & jacti indepepilqlyi i, from Ci.4 alkyl.

TS S BT b . 1 SRR ST SRR o which

R! arti@Sdrk hﬁi&@d RPNyt dIRlifd, BebstihRddgihrdlidireepipatidiine, substituted
enbodi nents, Rl and R2 together with the nitrogen atom

piperidineufarertane, Rubsiiiaekazepane, Pinesasies Suhstimted PHBPIBHBFI rﬁomhg;]me or
substrtjﬁ{!:% m([rgﬁ(gﬁ;e [flovided is at |east one chemcal entity

osen from cofpounds of Formula Il1l: O Ar N WS A

Rl[OIITOH2 ml%aftmmlembloklhﬁemm R ' phd RTacgether eathl the attogpn afoheto which
, solvates chel a non- coval ent conpl exes,

R' arrglr%dqtrgggac ed fRrHa o nt‘f’i Ed% | wherein Ar, W and Q
19%] ?ﬁ%ﬁ%ﬂ lée@f ol PRAHA %nt?cgf cﬁ@é’eﬁ"ﬂﬁ &orﬁﬁ&md@\of S

ch se roma | ene, substituted al kyl ene,

Formall&Bhyl ene, and substituted al kenylene; and RL and R2
together with the nitrogen to which Rl and R2 are
attached forman optionally substituted 5- to
7- menber ed cycloheteroalkyl ©ng which optionally,
includes 1 or 2 A i tignal /iLa;atons chosen from O,

ni

S, and Nin the rin [\ﬁ Oﬁ}] certain enbodi nents,
R1 and R2, together e rogen atomto which
Rl and R2 are attache foré%a pyrrolidine, substituted

pyrrolidine, piperidine, stituted 22 WO 2006/ 020767
PCT/ US2005/ 028549 pi peri dj azepane, substituted

el
azepane, piperazine, suﬁsrwiﬁzd(p(i)&%ﬁgﬁ)ne,

nor phol i ne, or

and pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein Ar, W, and Q are as described for compounds of Formula I and
A is chosen from alkylene, substituted alkylene, alkenylene, and substituted
alkenylene; and
R! and R? together with the nitrogen to which R! and R? are attached form an
optionally substituted 5- to 7-membered cycloheteroalkyl ring which
optionally includes 1 or 2 additional heteratoms chosen from O, S, and N in
the ring,.
[0109] In certain embodiments, R! and R?, together with the nitrogen atom to which
R! and R? are attached form a pyrrolidine, substituted pyrrolidine, piperidine, substituted
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substituted norpholine ring. [0110] In certain
enbodi nents, R1L and R2 together with the nitrogen atom
woaooshieets7 R1L and R2 are attached form a nor pheCrms2e0§/028549
ring. [0111]] Provided is at |east one chem cal entity
chosen from conpounds of Formula Il1l: Al NO >N Q.
pipergifeCrizgppne, ((Gbufed Repiit, pierazideasdbyituadiihiperazine, morpholine, or
bStﬁlg nmac 0&1 cal l y acceptabl e salts, solvates, chel ates,
su 85\5@? "®8npl exes, prodrugs, and nixtures

t r[Q[ Bf . In\6Be4ig8 'eﬁlbf}ﬂmfb‘ﬁ% R! @ﬁ@Ra%r%@ﬁr%PMtQ?ﬁje ﬁlﬁg%en atom tg which

) rgpounds of Formula | and are as SCr i
R aﬂﬂ& a@@ﬁ%ﬂp@@r@wam@mmﬂm ringd wherein p is chosen

frg d nfrom and 1. 112]
| 1OTLH, Fovidhfis of 1 chEmERLGERy AR o3l ostiouptero?

Forma]adi[lq is 0. In certain enbodinents, p is chosen from
2 and 3 and q is 0. [0113] In certain enbodi ments, p
is chosen fromand 3 and dis 1. In certain

enbodi nents, p is g isjll. [0114] In certain
enbodi nents, the coffpod N) @mula | is chosen from
any of conpounds | d |n Tabl e 1. and/or Table 2.
[0115] Provided is at |eadd e chem cal entity chosen
from conpounds of Forrrula] R4 ENO N~Q o~ I W

S ~ (Formula V) and phar n(@%@:)g%cal |y acceptable salts,
sol vat es, chel ates, non cqQyal ent conpl exes, prodrugs,

and m xtures thereof mﬁFZ aln Q are as
tpulg

descri bed for conpounds of wherein E is

and phiragesuticalyuéRpbrlsklyd, soivars) Q:héM’fb‘étﬁdnUéoQ/Qlent complexes, prodrugs,
Cl- C4al kyl ene; and R4 is chosen from hydr oxy, al koXy,

and ngmupﬁ thesef, wilipret AnenshQ 47§ #fodesgribed for compounds of Formula I and R!

and R? are as described for compounds of Formula I and wherein p is chosen from 2, 3, and
4 and q is chosen from 0 and 1.

[0112] In certain embodiments, p is chosen from 2, 3 and 4 and q is 0. In certain
embodiments, p is chosen from 2 and 3 and q is 0.

[0113] In certain embodiments, p is chosen from 2 and 3 and q is 1. In certain
embodiments, p is 2 and q is 1.

[0114] In certain embodiments, the compound of Formula I is chosen from any of
compounds listed in Table 1 and/or Table 2.

[0115] Provided is at least one chemical entity chosen from compounds of

R4 E O
N
T e
W S Z (Formula V)

and pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes, prodrugs,

Formula V:

and mixtures thereof, wherein W, Z, and Q are as described for compounds of Formula I and
wherein

E is chosen from Cg-Cgalkylene and substituted C1-Cgalkylene; and

R*is chosen from hydroxy, alkoxy, amino, and substituted amino.
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WD 2006/ 020767 PCT/ US2005/ 028549 [0116] In certain

enbodi nents, R4 is al koxy. [0117] As used herein, the
wohaessieeds7entities of the present disclosure cRAT/US2005/028549

i ncl ude pharnaceutically accept abl e derivatives or

prodrugs thereof. A "pharmaceutically acceptable

de(oil V61t n\eert&in epitddirbights, REfiealkotyo any appropriate
pharmaceutically accep table sal t, ester, salt

of
od0bH1] Ay cstherein dhe sheaicn) cuaheseit thecPosat Aipelogite gan iclude
h t“
SRR i BT OGNS Bl
derivdiiveemtgrydrop” refels teart gp,prc@rxatuphannabeunéallyrwcqutaiﬂe setlt, ester, salt of

an esﬁﬁrgﬁlﬂ%érsﬁ}’@}?q? rat%é)t% ul JV¥T|1| a]rqeﬁ)g}pg)iél V? }tli]és present ngClOSUI’e that,

uponRBAYiStAtRRI tb lal¥bRkt, I@paest ﬁ@bldﬁ{g tirb&F RfindiRRtly, a compound
present disclosure when such chemcal entities are

of theypiresent diselosuiret ci?astloylﬁniyé@voreé dﬁnvewamﬁné pbcydrags m]udg thege that

I st
increfgb HioaPRpiiY REMSBERTREHRIe! 5 BE RIERE SSRGS ubs syt
chendi®f PR ke SEAPNIEI tha éilb}HcQ |f@g§x@ﬁipldil§§fmlij’v¢1ﬁ§ B oraglyrch
as the brain or Iy system relative to. the

admipigtesstt cosprayipd 0 bRsER {?@éﬂsee&mbﬁé [fedhedelpods O iwhéch sphance

dehv?rlyQ%Sp o?%fgl? @%Hﬁ?ﬁoea?bﬁg)%?cgﬁgﬁng%éﬁﬁ?ésﬂt ashéf]fé%%teg%}dﬂ gxhlgmphatlc

systeg, relativerte tiod pzﬁ'emtmpbeies (Hrﬁdr@@@ canGhtlede @eromtmgswhtaa a group that
i nclude a ggpl et t hat nodifies t

enhapegg SARGAUS SHUDHELE PF F98YE HERSPOHERQHER F@rﬁ“&ﬂ%@’rﬁe}f PRRppded to the
strucg.ﬁe Bpﬁoﬁﬂﬂé@(ﬁ) ngpr@m gs EMERhEIRYe £PRANGES tﬁati@nodlﬁes the

therapeutic effectiveness of the parent conpound
ADNMB 1ab8§>rptmn,cxhstrlbuimore nntmilmh‘smasd extretdmalf theparert égmppund and

he present .disc e.can modi fied b ppendi ng
thereyy Sp B PR ik s REFE Pl L Emmicht et ve
bi @108] Eﬁder@frpﬁ%dduﬁénts chglitan@ditiel 6athe PRt dsdeavdIcan be
in the art and include those which can increase
modisied by gpperidingyenpsenripts Pactionalties t@,ep]@zppcg ,s@p@g{edadploglcal properties.
Such Igg@ giuegt{‘r%gta e I?I%Q{}x ﬁst%% %rg glgdeln?rﬁgp 'ﬂ%&g lgvlha ({aﬁ Mherb4s8 li:)[oq!)glcal
penetratidiciasea gﬂfleﬂ lbidld)gmlaltcolfnghﬂtmmtadmfh rk biood} ]lymphbtyc system, central

injection, alter netaboljsm and alter the rate of. .
nerV@g@JC'sg,/étpm@pp mtcmgeg?ra] %V%%%}%E?&F%@A fltyctﬂ @Hp\gﬁfelmlmstratlon by

1njec?8f1'?1tlﬂe?ﬁlefbfb0h§ﬁ Qfdeﬁt%f‘fhe%té%k osisforcan be nodified to

itate use in ogi cal assay, screening, and
anEOl;lQ] ] qnmm oubddmeSscthemiatiettiticaof fepresent disdpsveecan be

o5 w5t AL B Sl o PSR

modm%g’af)ﬁé' a8 ihQud@gdd dxbRbR, Q&Iv%ﬁkﬂng@o S8 oRéntiice binding to physical
radi ol abeling, " affinity | abeli ng@ tor fl uorescence
a

surfacemmchmg bedd3 2 0]raysh eninedifyiapte faciiate fletepieonugh anby radiolabeling,

sure possess i hhi.bitory activity with at |east
afﬁnbtxizﬁoﬁgg Lﬂrlfﬁogsaalcgﬁaz%eﬁ%g An ATP-utilizing enzyme
r ef@Pe] UheitaBitivs of tatpresshidiyiesire pdrsess nlibitay aoniv1ty with at
phosphate group from an ATP_nol ecul e to, a bionole h
leastsape A B uiliping eessincor é&?%ﬂ%}ga&néwna%ﬁﬁﬂt%én ghzyme that catalyzes

the tﬁé&g eg B{ 3 glééssgg?tgg% Ol‘h Q l’ﬂ‘emof%l:‘ﬁle ?_c?}@ bE)‘i’ﬁolnl:du‘T@ sef aE 9 protem or

ases, |nases I nases can
carbalijdiat. Exataﬁkes of Aﬂ“o?l—utﬂlzng emaynred inalnde,fub tuei ot hnniaée(s

and human 0 ses. 24 . . . : .
synthetases, hgn%ses an k1nase Iﬁﬁe l%mases can be animal kinases, including mammalian

protein kinases, and human protein kinases.
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WD 2006/ 020767 PCT/ US2005/ 028549 [0121] Wt hout being
limted by theory, ATP-utilizing enzynes can be
wonmicewd by conpounds structurally simlar tecrhs2005/028549
phosphoryl - cont ai ni ng conpounds that serve as the
substrate for the phosphorylation reaction. For
exAhpl leWithoutlwing lihityd by thiebay A{TBrcpﬂlzn?gSemﬁmes tdnrtst ihbibited by
omai.n. of an

compe Bt SR B3, o RSP BB R B enPovnssbpigere s the

substiit& ehir figh pl{ogﬂ%lahﬂn EREl. 'FRERAADRERE R tyrIlE %1‘ compounds can
entities of the g/ﬁesent di scl osur e’ exhi bi te uman

bind B e astiveisite o5 eatplyHr pmeinyofaotA TR-tijlizii® ¢2AineRmdtthémby prevent
are anong the | argest and nost functionally
subs |t€gl?l§§ggene famlies. Most of the over 500 human

pr[6122]rinkenzia emboalndigs, chericsl engities Stpe piaasitld¥scRisure exhibited
nes .in ich the catalytlc domains are related in

humaéléﬁé Wcl%n%f‘ﬁcﬂn ibiteryaGHEty. Mbst  hunan  protein ki nases
A1) H:bRin KR BEAHARA OIS RO R T MRy B38SE gene

on the deoxyri uence
familirs ndlast p Ethe iosteni(0f ivmthnasoteinases belong to a single superfamﬂy of

enzy%gsﬁlgﬁﬁg%%al E%?}%J R de end%:ia%gc? {Q;)stecelﬁqggégleigtgfcgpﬁ Most human
protelél KiA&es &an, fultkér Kl Cl\%c:ﬂn{é' RASLm&br QO?%KE:%}:d offfle

(casei n ki nases cont ai i n

deoxyripapelpic aei )9equwrhomqg®@edemﬂedwaﬁe‘dyﬂ< GSK3

t CLK STE
oo 4RGN 2N REAE by BP0 PEHhe PERTSE T ),
PKGZfroteliti kinses), PRIC (fryteisiinge ki) kagess), CRN¢ealéih kinases), CMGC
(contélgi%gofipne ki nase |jke). [0124] The AGC protein kinase

evciielsppden). MARK (miezn antimem), ASK3NEHeogen synthase)
and %DBZ Q&@ﬁ(lll(l Sr%g)’élg"[‘%@mm]@fb%s ﬁgr%a ﬁt&%ﬂ%l'ﬁ ??Esand-gt]eerile 20

protein

klnase}D)JQK(meSnm‘Aqn@B@ZAMEKLW@IOMMSBYRI@ GSK3- a,

oL R AL seOte sy BEB AR a 88 Koa i 1> AURORA-A,
MSK'l mcﬂsmep'/@im( PAGKL, PRAPIARIEK 1 ﬁ}d@ﬁ% kinet&KThe F&%ﬁc n{}ﬁﬁﬂeln kinase

prot éi n kinases. The TK protein kinase

famlly mméﬁlq@ﬁmmmhn&L@BKZEmeE—mKS IINSRKZL(GSK3 -0,

AR M L, 0 ARSI AV v

kinas fa’ﬂmli}anc][uaésztﬁ]% WEFKEIMAPMPI@CPEIKI taBKOf PRAR, and c-TAK1
present disclosure exhibited sel ect | VI]%i/]I for oné or

prote%?l@Sﬁ% othsi TR profigddnasqianidy eludes thoiABLY, £ TR, A, HCK,

h [ c e r
ISR e O T A S e S i R SR ppoein
kinase feenityf intlndesf RAKOWirotgindeindsei N ki nases: AKT1, AKT2, AWP

CDK2/ cycl i nA,

CORBBT e afitsHotigabenitissgal e st Eneigeaine weibitecksplagivity for on

or moF éél%tm%mg%}&@%’gre&@vlty 1'%/%;%&1%% E%% b %T!:ﬂ_erla}x%ze’ntltles of

the pm&scbéur@a'@blt@d sdledtiive astiyity Pkt ledROG0f tRSKRovwGiYiprotein
a5, S BT MR R EACRARE GRS
CDK2/yclinfK€HEK 1, CHEK2, CK2, DYRK2, EGFR, EPHB4, FLT3, GSK3- o, GSK3-B,
IGF1R, INSR, KDR, KIT, MAPKAPK?2, MAPKAPK3, MET, MSK2, NEK2, P70S6K 1,
PAK2, PDGFR- o, PDK1, PIM1 kinase, PLK1, ROCK2, RSK2, SYK, TIE2, TRKB, and
ZAP70. Certain chemical entities of the present disclosure exhibited selective activity for
AKTI.
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25 WD 2006/ 020767 PCT/ US2005/ 028549 [0126] Cheni cal
entities of the present disclosure can be prepared by
worbttsmderenel | known in the art. [0127] Chem cRCT/US2005/028549
entities of the present disclosure can be prepared
fromreadily available starting materials using the
f [[0%261Clganied @htitiest dfabispr@isht Bisclostis s be piepivet bygethods well
eci at ed that where typical or preferred process
know@dﬁ #i%#bns, such as, reaction tenperatures, tines,
my ?Zf]att,‘lﬁe%ﬁcé?fenﬁﬁ’&%faﬂé s iERkde cBY Fégﬂég%d fﬁ‘ﬁ@readﬂy
gi ven,” ot her process conhditions can e use
availahl¢ sglsmgtmﬁ@mlseslsg tlnbéh)wm@ gartera) matlooudiabd pmv;edmys vEmgill be
gwhgv¥he rea Ls or Ivent us ﬁg“ but .such . ;
apPreCisie Priot 1%“% BEOHIEL Hé‘&’ewoﬁ} fougiSPPLE: FoRCtiffp tegpneratures,
timesDholetatibHef re@@éﬂtﬂsé%ﬁl@ﬁp@%@%@ date @sven| Gh&rocess conditions can
Addi ti onal | as Wil be apparent to those skilled in
also hwe@\ﬂpleswﬁwm Sé%ﬁ%d Reactpe eendidgongmemperryrithiibe reactants or
solveﬂ?&ds%a,slﬁ{%uéh o%gﬁ\égp I:eglcl%r &&%&Aé&b%lsé rhﬁg edif l&fésm{ %5? utine
underigol ng- undesired reacti ons e protecting
ophngmnmmgm&ﬁﬂmwarlous functional groups as well as

ondltlons for protecting and deprotecting
pipif@g AdioRA 35K b CHPBATSat @rthOspskilled i Bigrrt foRegtional

el 5 AP0 AT R L AR ] R 8 goin
undemeduwtuons CStgatbleqarSy:mﬁlt@gbups fBr garfwslistiingutiondlgiroupdidseyelas
nces cited.therei

suitalg POaiqHS Rt DORGHDE 10 GEHFe Ertiig Iortiuls o diop roups are well

knowall ift O I RorGRAmPRMdh &8 frofictinfBfRps aﬂerd%kcrﬁﬁati@lrsw Greene
Accordingly, if desired, such conpounds can be

and Gy pWhisy Popteqting] Grroaps asOrgsuicSysthesisct sBisios, John&Vilewd Sons,
1999,3?{}%'%&9%%& c&%%ér@'ﬁer s or diastereomers, or as

oner - FChed m xtures. All such

st[etzdi F&ﬂﬂiﬁfrﬁore ad‘lﬂnﬁmﬂ et ofithd preeat. 4ib€lb&eE cardédhtain one or
included within the scope of the present_ disclosure,
more GRSt o SHOSHNF I B8R, Shph CETBpIcE 7 Berarepared g solated as

pure ﬁgfebfépﬁl%snl LA ﬁwﬁ%ﬁf SRhtiofaR 0?913‘3{6%?1{6?9 Fgé %?reofsgﬁer-

exanpl e, opt i Ca active starting nater
enrickédemenses.eAtlisueh stemgxsnﬂnsrsy\mid erkichedhmixtutieh eheeardf are included
racem c mxtures. of such c unds can

w1th1€I élgegsré:ggc% Ig{ tga %{F‘g?rﬁghs ciqspre R]&lﬁifl cghergmerlg icatg <$ nﬁlhre stereoisomers,
and eRREIRBHRAIBPMYrcof, € b8 brep8RA ¥inBIfor 8 Se i chilieadtivk Gtarting

[0130] Ceneral synt hetic schemes and specific reaction
mateale poetetessalgsbisie tezagmtemﬂémowhemlmrt ehlt¢rhatesly fradetngc mixtures
esent di scl,osure ented Jin.the react

of s FRbndh 55 e BU Pt AR ko o b T35 b hspaphy

chiraBREbllin@Sigeits hitethenigsent di scl osure can be prepared as
illustrated in Schene 1 bel ow. Reaction of an

apft Ypr Gence! yyrshefia schemesiensl Heefin steetionprofpoistused to prepare
chenf IS o8 SRR AL B8 Bl oy
Exanig@&prodided Bardih;, Metzer, J. V., Thiazole and Its
[ 9 and re erence ci ted

Derf@'ﬂ%veﬁr@e?%ﬁﬂﬁaﬁg%%égg BIESEY (e logie an beRropaedas flsated in
SchefR¥ 1HePIW."REABBn BF 2 %r@ﬁ@eft&@ shi¥®ut8d c-bromoketone 4 with a thiourea 5
. can provide aminothiazoles 6 or 7 via known procedures (e.g. Hantzsch, A. R., et al., Ber.
1887, 20, 3118; Metzer, J. V., Thiazole and Its Derivatives, Wiley, 1979 and references cited

therein). Bromoketones of structure 4 can be prepared by bromination of the appropriate o-
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26 WD 2006/ 020767 PCT/ US2005/ 028549 net hyl ene ket ones

al so via known procedures (e.g. Langley, W D. Og.
wepeme/02082, 122; Corey, E. J. J. Am Chem SoeCTA82005/028549

75, 2301; King, L. C, et al. J. Og. Chem 1964,

3459). Thioureas of structure 5 can be prepared from

methy1Bfe RAGARHRINI: REovATRBedirés (isrg]omlgw FEHUOES SyL. q@hz ap2;
reaction with thi og%%ﬁsjgene fol'l owed treatnent of

Corel',t‘fe er@ht@h@n Sl SAR3OR; Iémgoh@,,etreéabﬂrgrcwrm H964, 3459).
e R AL TR B RO SRR ES hkl

procddﬁfv’s odueh fab egaciddwith klaostos Qéhe\/ﬂ)ﬂmed-w\ﬁéﬁmen&ﬂtﬁéi@@ﬂtm g
or reaction wth_ benzoyl |soth|ocyanate fol | oned by
chlorg@,vmkbalﬁ@@p@k yegption W]ﬂpé Gfisobfriogfanats ,f@]éq%bweprotecuon with
| .
BT ARS8 SR i Y
LaweXsonSs Eagcﬁm,wrrrgaoglbn Mpthshmto}éSotﬂiocanate ffollavesshiyadcadic hydrolysis.

PP OB U LRy st e AP ey pation of 6 with

the aﬁ;ﬁ idtb Bgent RN ZAT PhBSe & féréqee%lﬂ?g‘r BF s@dydsatieBr, I, mesylate,
er standard conditions wth the appropriate aci d

or trlﬂaﬂe)m de reduanmawylmoramtbl thecﬂppmbm@d@hofdaun@r reductive

amln% bcf‘% Eilﬁggont&? A,%gpw;b agol‘es E B\Pi Hgagfltb%lr?%z %?rhstaéiﬁlard conditions

with eHeRipgpriatetrct chlorddel yalrﬁb)t}m@ adie bt cdr5o:8/lis acidapBidrilead provide
provi di ng conpounds of Fornula |. 0132% Solid phase

the ames&ébla%me%phm%@gls piorpala. deligtipeg $afﬁth§yﬁpa@§r1§te Z-X

sl SRS TR o 0 1

di [9¢B2isSwlal flmeercattion mxthogdlegy ]h@e&heme;level?bpeﬁl for @Ihthe‘sis of
em_1998, 63, 19
amlnaﬁl&@%aﬂ?éha%anicwwed b IO BChepiARRGS of the

t N Q
aso s AU AT Nl AR i o A
acylation R3-L N O X--NH2) NNQ WS WI'S 6 8

[0133] Chemical entities Qf the present disclosure nay
be prepared by the procedgg¥§mil

R3-L\ 0
T bromination

w~ Br
4
B v sovaton ot
NH, ——  NH — j[:gk—NH T s}—N
! s ) W Y

7

> I
l Z=H A(ylation' alkyla’uon/

O
R acylatlon R3-L N
e
W wo S

6 8

[0133] Chemical entities of the present disclosure may be prepared by the procedures

in Scheme 1. The requisite diamine starting materials are either known or can be prepared by
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in Schene 1. The requisite diamne starting materials

are either known or can be prepared by 27 WO
waQes/eee767 PCT/ US2005/ 028549 net hods known PaTHUS2005/028549

art. Alternatively, chemical entities of the present

di scl osure maybe prepared by routes described in

meth S8 1 ndn thY &0 NALtemABvERhBRicAT &ities Jf thePrdsBt disclosure may be
procedures 1n Scheme 1. Conpounds of structure 7a

preparodhle wutesidgscaibod i Sehemesd Aleobpls i Fraythetaepagidayjp difeprocedures
in Scﬁém?ll k%}%)%lglg @orfos%ltu erneper ]9@ eac%u%gﬁ ‘Hﬁed r%sﬁlsﬁﬁﬂé& alkylene

pro ectrn SUC rIrTe
or alledyleaé gebubPcqir Kb\/prd&cted Immm%cohbbpmte@tmg gro@() —@)CQ asr

protected with an amine protectin (? 5
trimeAibhg Shsacaiagd eprewdds c%ﬁwgw}} %6% g Qgrotected with an
amm@%ﬁﬁ@t&ﬁl[bﬁgoufgr ea smfal}ﬁe Bx a ?91' ?t&hﬁ%?loﬁ $a¥15@{y1 ro?%ﬂléﬁ%rotectmg

ntal n 'y clea I nker enoval
grouphaghek sph@phmsb ipolynuar oesy cadainipg eveaidly ctaapahle disk®, Removal of

e o e e o B e B R B be ovaizea o
prov@la léxﬂbaﬁylrwn@aﬁmssml lar carfgett@arn@@hhy@im t@(hﬁ}ﬂétﬁ{é(@%ﬂdsal

of structure can be acylated or protecte fol | oned
Altetygtivedy, @cethlyﬂcp@ﬂsy@ﬁ structuee ‘Hr eani bgeacyloted o @g@qugd followed by acid

ating,agent s a ed. v
hydrdfgt S bl Hcndd 15 25uP 0 BEertl EPEhEid bpmeparcd via
alkylliﬁorﬁ@ﬂ’hnﬁlﬁotﬂhﬁ‘é‘z@l@ li2s fﬂ’%hi)ablﬁolg ofl mlﬁiriev &3 cﬁﬂbmatdomphelfledﬂi)&eductwe
pro riate amne W t car pon conpoun
amingfiqry pithe appropriats @mingwith rrbed compeindy;l Sr?r %’8 &Eﬁ'&?ﬁ@ of the
appr%g;lr tﬂﬂlﬁ@%vl’&fsc u.lﬂﬁs Lf a8 %ah BE Pfaﬁ'ﬁbl‘il@eﬂ' into amides,

amat es, eas y acy Atton with th e appropriate
carbanates bi mgasa’gye mntyﬂ;ati‘om vpittothie dppmpmje acdstingdgeRsrtoptayidtecompounds

of F ol O&E }Jnl(gc; (s? m de es\é%afa su %l ! OE%} @)telgrg{z]ﬁdtﬁ gﬂq ovqueoﬁ. 5 ormula 2b.
Reddclfi‘ée SRRHHBA 'uﬁhg t1d %Mﬁt@dldéﬁ?ﬁ@@ﬂtet&{e @f Kﬂd’l@.ﬁbl@ Withithd

he approprialte al'kyl” halide, for exanple, can
apprmrm dkyletmhde,sfoncxaﬁmlmﬂaa pravids) aneinereafi Resmyila ILc Adtgangtively,

t dISC osure
chengig)sob T hepRath BRERrE kAT bEBSpEsT BRraiahl BRI AP me
appr6]ISHH?@Mﬁﬂ1‘é with &mpRMas 106r RhctidhefaApisPRsiritearaifiervaithnalkiiating

latin agents 11. In reactions of .conpounds 10,
agen1s111 éndeafgonmfrm@n%m@s Y}, 1 candi 1dgvpndi s @ Bigtecting group, an
7

oasfil bSOk ERIRYSE ALK AEACE 0 B 0 tpgBsi o
ammo‘shlﬁﬁﬂwwre(ﬂs fequipedioipevido ogmpontds of Fétonma2® 2baandh,

and H Schene 2 28 WD 2006/ 020767 PCT/ US2005/ 028549

~NH acyl ation Ar\ _N-N, G hal ogenation Ar\ N G XL-X Ar

G WS or WS or WS al kykgidgezs H protection

sul fonylation W 9 OH 9 OAIT X 12 oxidation 1 1

R1NH2
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O Ar~, NNG RINH~ Ar\ NG acylation ~NN-NQ S WS S L.

then reduction 1 I O-Ra RI.NHRL'N CORb 10 13
weoeubdemngiéat i on 2a C Rl= H O hydrol ysi s al kyl aPCowSRD5/028549

(un)substituted Ar~N AR . N alkylene \NQ -NH WS A

WSIaIkyIationILORl"S(IRb RbO'RaORb Ar N )~ 1|1

N 7b Qogl NHL Ao GAR ZNOT @ prat ectiyng
fﬁ N"ﬁi@ or [ YRy [F8R90 | BHof a -LesJHtu Al
up 2c °Rb =4 s%bétlt g]‘?y ou\p\i[%liﬂ] Qikyigtigh) n Es>*N
a

am des PSFYEr mul 2 | $can alternativel % be prepared as
Shown in Schene’3. Esters of structure 14 can be 12
transformed iata.the carboxylic ac:lAﬂ% by, for

exanpl e, aci 3 or base hydrolysis e coupl i ng, o
usi ng met hodsakn th skial eg in art a@
utilizing the a g}gneprl at qgﬁ‘] ne c lnl(ij ¥ i ﬁy_aé'fﬂdes Ig\g—N
Formul a 3a. erfe 3 Ar Nten Ar Nw WNO C N-N

'-N QMRzNH\Nk%ﬁF%CH?LﬁMS (CHOP S l(CHOP C=0 C=0 ,11
Cc0 ORb OH Rt-N 4 15 3a [0135]rR'Preparation of R "COR'
certain compoundst®of Formula V may @ ter natigdnpige  2a
prepared asy& in Schenme 4 Reih Rb is a

subst i t uent gr%ﬁp, such as ﬂ'fyl%?\l\,@euha{gugsu&t@d al I f]\
cycl oal kyl fii tuted cycl oal kyl Wé‘t’@‘?ocycl oal k \>—N

substi t ut ed hetler)oﬂw:l oal kyl, aryl,
alkylation I
L N
/I\ 0 RY" TSO,RP
RPO™1>ORP An )j\ 2b
R® j: \>_N
7b W
i1 R
G= or a protecting group N
\\ Q 10 or 11 RV T“R2
= H or a substituent group ‘ 2c

Rb a substituent group

[0134] Certain amides of Formula IV can alternatively be prepared as shown in
Scheme 3. Esters of structure 14 can be transformed into the carboxylic acids 15 by, for
example, acid or base hydrolysis. Amide coupling, using methods known to those skilled in

the art, and utilizing the appropriate amine can provide amides of Formula 3a.

Scheme 3
Ar N Q Ar Q Ar Q
\[S\>_']'J\Q t \>_N/U\ R'R®NH t \>_NJ\
(CIJHz)p - (CHz) (CHz)p
(|)=O C 0] C O
ORP OH R1.N\R2
14 15 3a

[0135] Preparation of certain compounds of Formula V may alternatively be prepared
as shown in Scheme 4 wherein RP is a substituent group, such as alkyl, substituted alkyl,

cycloalkyl, substituted cycloalkyl, heterocycloalkyl, substituted heterocycloalkyl, aryl,
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29 WD 2006/ 020767 PCT/ US2005/ 028549 substituted aryl,
heteroaryl, and substituted heteroaryl. Hydrolysis of

woanpoaemds of structure 4a can provide aci ds BET/US2005/028549
structure 4b. Preparation of am des 4c may be

acconplished by reaction of acid 4b with an am ne
Sub“’l’i‘ﬁag F‘ry%vt@%%%ﬁ/ deshwbsiityted Heteooaryl diydnolysis bficdrhgowmidt of structure

ReAE 4id@dg lp.=N O. dr.ql ysi s EI NNoOo
4 Célg%f orr %1%%@% Jrep ﬁtl%orﬁ/anﬂae%/ % m@?LHI%\/aC\PQF’@l'S\Led by
reactipl b{acid Wb Zvitl 4 andiae AhdetGtanHAHIBhditiBn PSR P RS Wh tlk art,
certain enbodi nents, chem cal entities of the present
di scl osure exhibit ATP-utilizing enzyme inhibitory
activity. Thus, one inporstcﬁg%euse of the chem cal

entities of the present present disclosure includes
the adm nistration of at |east one chemcal entity of

the present disclosure to a subject, such as a human.
Rbo\”]:ﬁ s radn’\}(%lstﬁyalbiyﬁd’l HeegBEes \t 0 & r estimidenel Lorat e, -
g edico-iNtea iskof~acqlli ripgy—fetyce—the—dev Qp’rre\I \>_NJ\Q
I
r at | east one of V{’heS z

ofvorS at), | east one of °t i%i cal synptons ofQ o
redugg ﬁwe ri sk of devel opin

clinical synptons of diseasé€s or conditions regul at &
by ATP-utilizing enzynmes, such as, protein Kkinases.

[Bé%?lp For exanple, unregulated or inappropriately
hIYrOpFbtcsprlapsewisie certain ginbgditnests, theerical wplifiesadfable present

. : Y ' g abnor.mal,. cel | ul ar
i O PR AL bR, BB AR STER, off Bvopmn e of e
chemikgl ggEBeHmﬁth@jfﬂe;{erE pl‘bsﬁ’fth%ldﬁhﬁe?ﬁdﬁl;ﬂésﬁﬁ& E&%ﬁn‘i’sﬁration of at least one
.indi r.ect or exanpl e, y failure o e proper
chemlgag I,?fl{lg’l otjﬁ%%p]rgﬁqng ﬁg%;urg t(bi‘ gihiegh, wickh ag@hum@m.aTbi@ adfaristration
serves@y @ff@ét?amélﬁ)rate}{%@sde‘?ﬂ& riS/ & a'caﬁigﬁlg 31%919& tﬁe(r:) Fle\be)llopmlt of gy at least

i nappropriate activation of t hzyne;
one of fhejelinicq) sparntonisar, @fredycedhd ridsofafevglopitistor heleh@lone 8F 8@ clinical

Feipating in.the transduction of signal upstream
symptéif ég%gﬁs‘?se%{?ﬁ%&“?ﬂ%mﬁgf@% TR aglizing ghymesofichismotcin
kinasek.nst ances, selective inhibition of the action of a

protein kinase can be expected to have a beneficial

edbfl ek Forexamgle, nerealaied 9r inapproptiatiely lglopriteir kirhise 4d@ity has

: el tes to,nmethod of  treating a
been 1BPESAH inthafy AR bR B BB ER I incs oy Bhegphered o
inappropriaely highambdteinfiBascuitiVity ¢anthride ZMIER di@ &tiﬁ_&iirégﬂ?,eﬁ'ﬁ €Xample
b f.ll ncl ﬁlgﬁ for exanple, those where the ATP-utilizing ’
y failurg nf fhe Byaper confak raechpnismg of & pegieinikinpse.reldteds foprxample, to
mutatié® ' : : ot i se dnvolved in the

2ROy 8 A e Bin R AR Bk P bt 6 gronger
producgiog @&sgokines aregrowiinfaetotsoalsentisipatitehia thefriRdSctRmef signal

ful in treating diseases regul ated b rotein
upstred G davasiiryied eitgieut inaser il of tges iseiancas ssdensivs inhibition
of the ddfich e e prdtein l@ﬁ%@%%l?be EApRcb @t PWe A D AEAG Al Sease

cl asses: cancer, 3 ‘
[0138] According to certain embodiments, the present disclosure relates to methods

of treating a disease regulated by at least one ATP-utilizing enzyme in a subject. ATP-
utilizing enzyme regulated diseases include, for example, those where the ATP-utilizing
enzyme participates in the signaling, mediation, modulation, control or otherwise involved in
the biochemical processes affecting the manifestation of a disease. In certain embodiments,
the methods are useful in treating diseases regulated by protein kinase enzymes. Protein

kinase regulated diseases include, for example, the following general disease classes: cancer,

30



WD 2006/ 020767 PCT/ US2005/ 028549 aut oi nmunol ogi cal ,
nmet abolic, inflammtory, infection, diseases of the
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entities of the present disclosure my al so be useful
woanostokeret r eat nent  of tuberous scl erosi s conmpPexX/US2005/028549

[0142] Chemical entities of the present disclosure nay

al so be useful for the treatnment of other conditions

(g0p41] Clivnbisatemiitissyofdhspese) distioshy dayglsohetusafid fordhe treatment
limted to, rheumatoid arthritis, osteoarthritis,
of tubekes AEler9sisGosPIek- her oscl erosi's, vein graft stenosis,

. o \ .
ﬁﬁg%ﬂ% NG iR ghﬁ%%s%ﬁ(ﬁ;%@t%gén? dgeRblre ?ﬁms? 5o usefi? $8:ah€ treatment

| asi a, ructive pu y di sease, _
of othzs eonditioss, (eign infaminatoryodiseesel; olchygling budaengeliniied tog theumatoid
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prote@#‘?in@&g,' {1t R0RkidRES, 30@HbAA s8GRMhreoRRR@RIsER bRd/bPBual specificity
effecting conbination therapy. Chem cal entities of

kinagehe present disclosure are also useful in conbination
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i . . i - . b
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daunorubi ci n, bisantrene, mtoxantrone pIrar uby i Cl

3, 7 -gimpeshylganthipg) s0gBbieinnidagbraiidelrorubiein, hisepiest mitoxantrone,

p1rar%é%g,§ﬁ.q%ﬁ% g’alrd’ﬁ%lfg }?ﬁrﬁuﬁ%nn% ?ntmeoglﬁﬁtgﬁy%ydﬁamggﬂ-%\?ﬁ?}?{}?l}flo-13-
deox@llDdlaﬂIodg-cai\rﬁﬂﬂ)ﬂlZlﬁﬁ arathydin, gAaMbRAX ¥idafideMENIOTSS5, and 4-

azi r| - | sul hon I -daunoruh| cin. [0146] An
demeé%?é%p’ﬂ m%‘i@%gi@;é 4aél%q%wé oBY L SHHReTCIR S [ !
t it
A oL G S 3 LA 1
I\/L[&Il‘gll]EP(aVEilm!f@)rote@@m@ﬁjﬂnﬁstmhcésddﬁut mtection finkitddeto lactacystin

I3 i, t [ mi.crotubul e-stabilizing agents include
andl\}rsfgﬁfﬁtla&rgf H%)r ndesine sulfate, 3',4'- didehydro-4'
- e pag)] ﬁ(alﬁiﬂ?ésVdﬂ?ﬁl@fo@lkﬂﬁ@ﬂnﬁﬁﬁtbfkﬁmcg&ﬁﬁﬁlé)éﬂllblhzu{gmgéﬁfé'1Hclude

dol astati'n, m vobulin isethionate, auristatin,
paclitaxslayiadesine sebied @6 1lidaysmed 4d®xy-Srnafinalenkoblasiie, docetaxol,

i YIS I ST A B8 SERER0, prassos

vinflundis, bed BIVSISSEIMOXYpr opi onyI
exo- benzyl i dene-chartreusin. [0150]

ﬂ%‘f%% SSeXFDLGSPf depeisomepase ditabitaers afettppetecan, bycaptamine,
n
irinotPeaOf RS ¢ REOXHEpioi. 33 ONBE e VTIdeiE chliensin. |
k |[ﬁhﬁ)é§ IiftRbikors ofikipasesT mubkved iri mitotic prpsession Iﬁhdﬁidle) but are not
ors bub-1 and. jnhibit ub- Rl 151
timited R} if b st e e ip PR gl ke Kinasen S BLIRN A Hiipuler

inhibith¥é o® PTRONU fih@Hor 8 hubSIUEHY igh®itcR 1o Bub FIN698,
RVASKRAS GEMR3 1, and | NX3001, and antinetabolites

s U@k 1] sAnspediferativanagents inehides antisegzef RINA and M4 todigbmycleotides
' f ' . .
s EERAY SOUIE R APRLERN Gy LSRRIt pgetabotcs e

as enddﬂﬁbﬁéﬁaﬁ@oﬁ@%%b)ﬁéﬁt@ét@un dek it i E%E GrimeRlald, tﬂh@%ﬂaﬂme
em tefur, tiazofurin, decitabine, nolatrexed,

capecgpbipg.¢galocifabipgrcykarshine oafasgatp, @xtahl?;n@gocbmmrhwﬁr@tq miaurexed
paltm%gfd' bad¥at a596he0 &J&ﬁ ﬁg,%ha&r&&g Hoh 'easkéads?lm%ﬁe

ef apeuti’c agents c agen
r @011 50?1] Sotaopds oefmtcmobledaltambod;anfgetedctbérbpemp agérfts tichide those

et cel ec i fic nmonocl onal antibody. Exanpl es can
theragstif desiis WthE RYHEEPLOBIC agFRlF aF Bickwtones atiached fria venger cell

specﬂfé $Ietarget29&ﬁsﬂé|@1‘ﬁc ﬂ)nal%ﬁbo?% @@sﬁan%%ﬁﬁ&ln%qﬁmber of

but are not |mte t o, Bexx tuzumab
referepegsr(Eaptise apd Vee Riteh 2005 MNevbEngid) MeABISEIG2182)G4d include, but are

.bevaci zunab (avasti n) borI xa
Gy S KN e
bevaclAu® (hvastn)) boREFondb, ritider ences (Krause and Van

Etten, 2005 New Eng. J. Med. 353,172184; Brown and

Sd33] Some specific examples of tyrosine inhibitors can be found in a number of
references (Krause and Van Etten, 2005 New Eng. J. Med. 353,172184; Brown and Small
2004 Eur. J. Cancer 40,707-721; Fabian et al. 2005 Nat. Biotech. 23,329-336) and include

imatinib (Gleevec, STI571), gefitnib (Tressa), BMS-354825, PKC412, PD 0173074, SU5402,
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2004 Eur. J. Cancer 40,707-721; Fabian et al. 2005
Nat. Biotech. 23,329-336) and include imatinib
wodwanew; ST1571), gefitnib (Iressa), BMS-3548%/US2005/028549

PKC412, PD 0173074, SU5402, 34 WD 2006/ 020767

PCT/ US2005/ 028549 M.N-518, CEP-701, SU5416, erlotinib
MLNCS B, @:@Fﬁm Sr5498 Jorlotth %g(?éeevﬁy@mloeg bc’rﬁ;% é@fh%ilb (SU11248),

OW 2016, EKB-569, ZD- 64 vatal ani b (PTK- 7

GW- AM@KB Z@ﬁmﬂ@dlvwam (Pw 78'@36Mm2313547AEEHB§258 OSI-
930, })?)%130 Qﬁﬁ%ﬁ)em fic exanples of serine/threonine

i nase in ors can be found in a nunber of
r g0es4rsese épb@iﬂ@ﬁﬁm@les 3k serdfo@éreblivg kDaSCinhibiRys de found in a
Strategies 445-454; Fabian_et al, 2005 Nat.
numbsy of gsd¢rences (bzbmss 6t alR0odd e Blige M@W&ley Strategies pdfs-454;
Thar I
Fabldaﬁfe\é al, gté}ﬂzf y‘rihé‘{lkg Gect] he 3@9?@5%%%0&%%@% 2004 Bty
AntidaBeey-Thsr. 40 06)3-1 IZDCS @od irtchrie bCAED0R2Nimited tal A4V,333531, sorafenib

AT bfoR oy se B viadD, Syt g, a1 ddBoor, uwcor,

VX6g@gaLpg§g73but are not limted to, 17- AAG and 17- DVAG
[6156 Exanpl es of histone deacetylase inhibitors
i Ol tirlebixamplesofcheabshork piotesn inhdhitousincRis, busrenot limited to, 17-

i i rivatives, Baceca, CBHA, CHAPs,
AAGHRAIT ]gl‘g(gh CS- 00028, CS- 055, EHT- 0205 FK- 228,

FROlS@%}&meﬂﬁgtoné‘m&tﬁase i Bitito 9 nc IV BubdR Jot limited to, MS-
NSC- 3852, PXD- 101, pyroxam de, SAHA derivatives
275, Abb®rapisifisiipay eivesi RAcked & BHALIAR S Ghipanydggin, £6§300038CS-055,
| ¥ i f r
i S e AR A e e L e
PXDLkmapyrbmarmde[ PAHB dérmativdsnsubataodohyelindannt atidetapedisadine, VX-
closure are directed to nethods of treating
563, Eﬁ‘ ghulaning. o subj ect comprising the step of
adii 57 SERIhEIEs &fatheSH MaBSbrasd MAMAGH REIEE Wt are not limited to,
treatment, ‘a therapeutically effective amount of at
lonaﬂamalst one chemical entity of the present disclosure.
nt s sease be regul a by .at
| S SR e ey e S8 lor e sy feuftas of
treatllﬁg Aassse ifaIhBelt WnERRHIRILEAED SRadnEbisteringdo RY¥UIHBE, PMmeed of such
nmore ATP- utilizing enzynes. In such cases, t r eat ment

treatipenty ftheeapsBlesdly iteeliveameant ebat 1¢aﬁbq>rtforélema%ﬁmﬂ§t0£ therpgesent
d1scl utré1 %%B%‘ét gl‘ffol ﬁ{?rﬁ% f ecﬁgeaé’e caﬂ%@?%u%%% oﬁ% ?%%{19 Rq"P-utlhzlng

e present
enzymla hudih ds pxbe:nakinase tQertain difas@rcanbe eeg%Tal?edejr bheoémgore ATP-

enzymes, e than one npound of .the present
utiliZgH TGS ol R FECh TEABRETE aﬁgls digeseidiiorder gpn pekde

adm@ﬁgeoggf ftﬁér@ﬁéu 1051373 skl éllrl@%?t%@éb’ T2Bst oh® vlﬁ&']ucg &M of the present

ments o e present disclosure are relate
discloetrdthd s inbfbitsitikhadsivity g o orl rearstA BivetildiRg endynies) mgnore than one

comEURN Y gt Seeao T Ay s PrEp PG S e o g eren
ATPLUMNZRigtedyy. the method of

[0159] Other embodiments of the present disclosure are related to methods of

inhibiting at least one ATP-utilizing enzyme, including for example, a protein kinase. In
certain embodiments, the ATP-utilizing enzyme can be inhibited by the method of
administering to a subject, at least one chemical entity of the present disclosure, or a

composition comprising at least one chemical entity of the present disclosure.
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adm nistering to a subject, at |east one chem ca

entity of the present disclosure, or a conposition
woanprieeicng at | east one chem cal entity of thecpruss®an2gs49

di scl osure. 35 WD 2006/ 020767 PCT/ US2005/ 028549

[0160] In certain enbodi ments, the present disclosure

r efl046@sIntcortas tehbaddinodnts, i Ii’.reatenﬂ@lsdﬁﬁrél tdlategionget@OaydfEnhibiting

ATp Rl el SN E By eOafioas S o AR miiiripe comgne with atleas
one cREBEANENtHY SEIhe edsent ATssutd. | ATP. Reigke %g%fntqéﬁgﬁ&lﬁ@@

phosphot ransf erase enzynes that cata
phosphobapHeriays enayess Biat eat zﬁ tljg [pbasphntyllaiml of atbjological molecule by

e A R S R R ALt
exan@ien tyrehasses lighsed pariskinaes @érlttﬂﬁ 8fethdds of MebréRhh@edoRfe are

useful in inhibiting

resent disclosure are
useﬁlﬁ) Frblﬂlg}hﬁm}é’i piglemn }élﬁ%%ﬁ?é@}/m% gnclpgling forfexpmpiea thsl fellowing protein
kinask %h&msnﬁmlokﬁﬁ PRERsE %@ 1ﬁ AR, BB /cyclina,

ki ndse,

CDK oyl ﬁHEIGJ, CC]%II-]EKZ CK:BEKYRI@KEGFRYBRHB4EEE1R3 ERKB4, GSK3-B,
1R R R e AR A gl e kaapa0ssic,
PAKEDGER-o, PRI, PRIMLiddseags 1, Riddio, ‘?@KﬁIEZSﬁ‘KKB and

Tl E2, TRKB and ZAP70. Certai n nethods Ir eserit
ZAPY). Lartsinumethadeoithe prasentrlischisintsi are m;fwlrﬁrinhlpmg 14]K"Bbma

pﬂgﬁ SSO%:IEF;%htt%I & (%5 tﬁg {)regﬁﬁfgl S{ll‘l?-“f é:%g eﬁi?tg §glﬁ p1t ATPsutilizing

enzyﬂwsvﬂhm@r@p@@éht $irh liSihGlor Sefhnisin, FROATRY & mﬁﬁlﬁﬁa@' do@ehindd i@ a biological
E%ﬁjoglcal sanpl e such as a cell, cell cul ture, or
sampie§urh s a e¢lb Fé‘éﬁulﬂﬁfzw@maﬂ ihareat; kippwied mirtesial shtained from a
d C
mamlggfne%péxn trtg‘lf:et% fﬁfséﬁég)‘;i}c%ﬁr?l&ﬁ% @% {%@% ?én%?l tea?stacl)r' o\‘ﬁ?ér bo%y Rids or
extra¢th dreemff;; contaiedi wigtdn eredgeﬂt ar lb(ﬁmgeﬁlh ph?srlcab Quifysbrt. An&ertain
In certain _enbaodi ments, an

T A N T ST
embodirg@ii¢l e &’Pﬁ-u‘hﬁzﬁﬁ%@ﬁﬁ @ﬁﬁ?ﬂb%gﬁlﬁtze dd}§ealt b (jﬂg(lnjfi%ﬁ' ng

enzgge may not regul ate a di seaSe or disorder 62]
Ade |A¢g01dmng toghermethods oﬁhetphmemrchmmaj aslehaone & TPantilizing

eGSR SR P R o

In vszrAEH&ﬁﬁhﬂhg? ehAYBies @an bé thhiidé@ b hBmitibtdtoh 1Bro8 PR Yd’[ﬁe% a‘iﬁ'ﬁsmg
be i nhi bited by adm ni stration through routes and

compggpﬁ@s cwg@ ati Q@ﬁ‘gor@(thmﬂcgi erjitn of the psesenirdisadorang. cBdr in vitro

systelﬁgtc'ohﬁécﬂ%:e{rpﬁTp-ru%?&ﬂé e%zﬁrﬁé %?tﬁ ¥ leaﬁgorng :%[jvﬁié:ta&ﬂtﬁy 8{ the present
discldsesian divdudzh &meﬁahplemdrhb{nm@ lighRl RAEBEVr collib®ih®8 Wa@ent and an
ATP-H%I ncl ude, r exanp conbining |iquid reagents or

P PMTE @ﬂl{ﬂpalmﬁ ofifhe present disclosyrg gttaghegrie a solid support.
The A@flﬂﬁﬁﬁzc}ﬁg g%gg@dana f@%ﬁ@ﬁﬁ@ Pregén%% s%isolé{n% cahﬁog%t;&tqctw in any

a soli 1'ZI N
appropuatp davide efchtadsan pfﬁm@mhrmin&o graphy mlnmn ebmm:roarta@(; b edcrofiuidic

deic AR A SomehE B s Al s e o prtorm

blochglﬁiﬁapﬁal}%ﬁssé‘ééa@|s@1te€n1n§ran€ttﬂ@ﬁk@ppr opriate chemical or
bi ot echnol og paratus used to perform biochem cal

ah@lg3d il certpity @}AEO@mee‘énphagma@ﬂudcal lsemipokitiong GBS prequnt
discloiiﬁrr trﬁ‘é}poe a'@mglsp?encf orallgp %%{e%raqij};, By 1nhafa9ngg1§ra§1, toplcal?y, rectally,

resen
nasally, buccally, vaginally, via an implanted reservoir, or by any other appropriate route.

Pharmaceutical compositions of the present disclosure can contain one or more
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di scl osure may be adm nistered orally, parenterally,

by inhal ation spray, topically, rectally, nasally,
wouewak0%7 vagi nally, via an inplanted reservoPCT/US2005428549

any ot her appropriate route. Pharnmaceutica

conpositions of the present disclosure can contain one

pharn®ceiiilafly A6ceplAbFDRBIAZ0 16 SorbCmbISHERRAO#R$APOf the formulation can

pharnaceutlcally accept abl e vehicles. In sone
be adpmdmttephmam@cqur agteptatde Acdsnbhsesiop huffers to prhance the stability

o b B AETR B Bl RSP PP hhensy
inclu@REaBetgheots, ifteacdRhéots] Mirhsnidus, Thearheycilapdntesnteicalar,dstra-
used herein includes subcutaneous i ntracut aneou

arteriplpinterpwmeuisl. intrstearabatgrathecal, mtraesional. apd HFraqaﬁtai Fection or
1nfusf%{1tt§ h#n | nterasynovial, intrasternal, interathecal,
|onaI and intracrani al injection or infusion
t e{o hﬁﬂ-]dﬂ@@rtalh @itﬂi»éﬂimientsg ecthpounds dtsoldisafdahﬁrsin can bp delmcksed orally.
di scl osed herein can.be delivered ora . . Suitable
Suitapis degagerantse SorruRl APERS BN RE PRI ti%ﬁofﬁaﬁfe?ﬂgs fompounds,
but g%&?alﬁpéaﬁQ%Yglerorﬁ ba rﬁg E@Wﬂ%ﬁ)f a cgﬁ{é:OGﬁl‘ﬁér%iograﬁ‘aﬂﬂf BRIYIReight.

a conp ram of
Apprbpmye vlmagbﬁt can bagp thman@t@f P ot é@@ snng@av 49d thdessef campeunds

s 3575) SR o B e G BB Pl AR g o
plasniEDS A subjRit Dbsag@fan@@gmmeadnytmmmeaaﬁanafm@ known to those

subj ect. Dosage ranges can be readily determ ned by
skilleggn esst.known to those skilled in the art. [0165] A

S RAEL S 47 ST 1 AR by A0y Bnshahton, o
multiplesdppliotibng fhyessained rélyase onby obtexdled lsastalnedarbla'asd: ,aasey other
or_any other _appr o'# gqt e intervals and/or rates of
aPPTQ@aE‘a@EGWE[I%)?EB% rigie i ©f25entiti es of the present
@‘i é@’jséﬁ&ai%glh BB e LSSRY Blstd dYécIJsQre%ﬁ‘ bk Rssdydin vid-®bnd in vivo,
esire erapeutic or prophylactic activity prior
for tneo;lesimt theeptitc arpeophylactionetivity pEior to @mmpmts: usenn glappaals. For

exanfe, 1 SHCRFOG CUURDBUAL OPoTRIe S EURh B CURhah LA BiecgR

compFRERIoR &d R8st d1§é16§i1r§@[@é&ﬂ@iﬁath(ﬁ1 &f sﬁ&i@ I:(brﬁp‘?odndﬁ is effective for
inhibiting the activity of certain ATP-utili zing

inhibétinegy tive sctivitit qf@attalnqﬂéﬁ-uflﬂé%lgg CRAYECH 0L Eaang at @@éfrﬁfheéjllsease
ent h I
Chetalé;ﬁfo i?lre%g tg% fesBlt e fec\séié‘i a%?]) ﬁ@ﬂstﬁdg?(ﬁté)bogneiffﬁgvve and safe
usm%‘fﬂﬁﬁial ﬁn}b&él&lyﬁemé\ Ahﬁérapawitcal(c;ad:ﬂfgcueé flewt dfaeledstame@heraical entity
ast one chem cal entity of t he esent discl osure ..
of the gresent liscasties Gan csEURRSHD IR, Pl i%@?féﬁ%l%ﬂcu fenetit without

caus}%g%ﬁ{)ét%nﬁ’éﬁ %&?ﬁé{m < Zr&?tg%g cﬁémﬁﬁlaéﬁhh@é oft B¥ bﬁé‘s&ﬁrt disclosure can be

ntitres of the present
deterthised asing etamc&md plearmededuticali preckdusss mgd sarabrizadily ascertained by the

BT T .
Chexjﬂﬁcfay\ﬁﬁﬁwﬁ BXiHe p?&gnﬁdiﬁl@ﬁ%dnfexﬁfbﬁﬁﬁgh {h8rdpbetic indices in treating
e

rapeutic index. Chemical entities of the present
diseases ahddinordersafhe dpsaige of ficgmpeunsreffe present ﬁms@é@ﬁcwsure can be

treatin ases an dIS e f
withhih G e fEespaeare P abiTtu iy RERE0fa b e orno
toxidyt hi n a range of circul atl ng concentrations that

include an effective dose with little or no

[0167] When employed as pharmaceuticals, chemical entities of the present

disclosure can be administered in the form of pharmaceutical compositions. Such
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toxicity. [0167] Wen enpl oyed as pharnmaceutical s,

chem cal entities of the present disclosure can be
wadnicreetser ed in the form of pharmaceuti cal PCT/US2005/028549

conpositions. Such 37 WD 2006/ 020767

PCT/ US2005/ 028549 conpositions can be prepared in a

compmiimﬁﬁ caEhd prsparedin ambier RRAKNBGAUS e hafhhceafiehl @&MAind can
onprise at | east. one chem cal entity of the present

commsg et lsatione chamisal enphzefibe igssnt disclosiisosi ti ons of the
t r
P00 AL A RO B IR P s
therapdrgicpll e sffettivd iammhinisafrae |eastrodie chdsmicabﬁttlty)aﬁthe present disclosure, and

at leas phar %%?rﬁ%(%?gnai l ll%fﬁ%é&p&ﬁ)@ age!,}.]t?clt\a/ S L eg i nacpec)lélftfo(r:lg Iof the present
dlscws@?é édn%@itlo)ﬁaﬁjﬁ BRhpER aateahtea@afonaﬁwn%&hd STBRRE.d At

enhances the t erapeutl c effi cacy of  one or nore
therapénsiei e(fﬁ¢acemf pn¢ esmote chemicpt endidies ofithe piresentr disclsre. For example,

such 8?915‘@&%@ 081? ¢ h co eggﬁeuf g%g(?ya?tﬁ ert&!?rgaé tg!ﬂt?cﬁeesl ?%he present

discl6HuSEChpeffsctively 1ﬁéréz§%@ﬂg tHepMsih coRREirAg SRhOtAHEPRunds. Without
concentration of the conpounds. Wthout being:limted

beingoimitedby {heorp eeriaim corpprymdisan degicase dreedpgsadatien of the chemical
e SEBAUBHLEN SR SIS i A6 bl HIEo 08 P88y, o
withihahd Ib'lesrp:h a@am,m compuurideican inbeeapd ths Ijlsmsnﬁ&bhaeritratlon by increasing

the alpqﬁ)g&oun ﬁgﬁ%ng E Cég]glﬁ?geﬁs%rgl%teg‘lpgai S}’H@gg;c{?%%ll compos1t10ns of the
preseﬂ?&‘éél@éﬁ@ et él@@inc“d@%ﬁdltlgﬁ‘aﬁ rtl'i@&;%'ﬁhb G8lntCAIPAS nbiRA, Of ‘
present disclosure can al so I ncfude additi onal

admmis@mddedtaata digeaseor tlisandenr e nor mal ly administered to
In certai

di d
DR TR R RS i BN s P SR inglp gy Teast one

chenﬁ’éal Eﬁtﬁ%tof eipresnedissladur@Mid dtfeRf oddRIdRI@S Bferapeutic agent
di scl osure and at | east one additional therapeutic

apprepyiet for gipstimgroombanation therdnyet i ng conbi nati on t her apy.
[ &Tp%g lltn gﬁg%b%ﬁﬁﬂgltgggéerﬁ{caf %IW(?% Q&gdu(fedgﬁé: sitﬁﬁls %P%e present

disclewhind cvnsiecsdeginiseral @ oralnaties. Théeomprgitisisican bs pespareién a manner
gpepar ed in a mnner well known in the pharmceuti.cal

well gpqwiy e phamseppticabarhind eascomprse et em chgpuicglypngiy of the

presenb iscIBEES SR s eS Bstdthents,! ddr %%oﬁyppﬂ% gFe'gEIﬁ dlsclosure contain a
conpositions o e preséent disclosure contain

theraphﬂrcahp affecttazlelamoaﬁf afctt least camahﬁmoaf erdity bﬁ’dnstpre:snm disclosure,

whlcﬁ 83% Mqr }CQJXIFDS,IIH%GQ]? i te%%{elps{?cg é’e gygmo&lm q)t?,at least one

add1t€cfnfaﬁﬁkfa¥)€ut?d"£§éﬁf afd a @&ndbfeaasﬁo&m 8f atdeisht bh@Prmaceutically
therapeutic agent, and a suitable anount of at |east
accemdde pkeipient soBs tpaprbylde ﬁ@&e{m &t proest eidpiisirationdo asulject

@ngfS%rg% 7&1? @g}%{s A Oqerh%eﬁg éﬂ scgi]o t %g} :Drlreeg{e(a tg compositions that
contadh S lies At e digedehiteof @@ or endze BlRMSicall edfifies dfthe pRedit distlosure

as the active ingredient, of one or_nore chem, cal
associpfed Witharmageatighllysesnptaieserciiene Infealdng aeriwn grappsitions of

the pp&@%t%‘f&hkec d H1i3E %p%d?é?llt Ea%h@leﬂ%%l 1 C%C%Eﬁetp&tl%eed by an

I'n conposi tions resent
exciperit] Maanlchxgédad/nthm suchn chlelemhn’e«rhnvbetlh tlanfoem@if piceprule, sachet, paper
di |l uted by
or other container. en the excipient serves as a diluent, the excipient can be a solid, semi-
solid, or liquid material, which acts as a vehicle, carrier or medium for the active ingredient.

Thus, for example, the compositions can be in the form of tablets, pills, powders, lozenges,
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exci pient, or enclosed within such a carrier that can

be in the formof a capsule, sachet, paper or other
woanmicanemer . \When t he excipient serves as a di | BemUS2d08028549

exci pient can be a solid, sem- solid, or liquid

material, which acts as a vehicle, carrier or nmedium

sachdt€lcadHess, al@ilts\/ SuspBeNi&d] entlsiond,RUBitiohganéXwips eontiihing, for
corrp05|t|ons can be in the formof tablets, pills

examplsadions 1 7o/te 98 rf?glééwelght et lasteme shypirabenfitioss %WS’?M@SC]OS‘HG
usmé %?%%Rlec %{d;har& Lishih 5 pstilés.PENS i ons, emul sions,

syru S con i ng, for exanple, from
1%0tl®2]9m°46:réparmglaghmpoﬁ1tlan it exmdde m:nasmiyemnuﬁ Itheeautilvb icempound to

of the present dlstosure usi n S0
provigds thepppeerggieRariicle sizs prigsto ciog‘%{g?g tlhﬁelé% grﬁﬂe%ts {f the active

com&ﬁﬂﬁ ASinkA18Ble, tht ab@R &%ﬂ%ﬁ&ﬁﬁﬁﬁh%l&@aﬂbé mill&Ptoddrii@e size of less
conpound to " provide the appropriate particle size

than B60 oresht. off tlordstine ngmpard iowater S@ln’gke’dilﬁ oattisle gige ¢anee adjusted by

nd | insol.u ctiyv onent

mitiig g it RARE difrio g it BeFomhIidf el Fo fRARO SO
t h 720BxMBSIBs of fuithble eR€ibien iBEHPH 'l;b’ﬂ’darb Sottidiited to, lactose,

ubl'e, the particle size can be adjusted by mllin

dextno@e pu@fomal sorkitgh infaaniipldstatches gum@ﬁaqlfn c@k@m B]’flﬂéiﬁ’lhé‘iea f&ﬁm tes,
0
N

modHledregslodexsand)icéltdloseiramatet, tsgtup, &tchnetlhglsqel]glﬂse aSame apmposmons

can %gi:ugngﬁ;’ &I?:fq%gg chﬂng@ggr?c% gliqCQ' as tteﬁggrg;gg%rétﬁ}lpl@sgeargte and mineral oil,
% AeXEdntdfuch hyl- and
Wettf?lg %&lftg Segrﬁﬁé\}g%% ky p: xﬁcg tpﬁis%m % fobd¥tich as met yl- an

propymmmyﬂolemtespmemmmg agsntal anyl flavoting égenltsu t@fpf@msiltmjls of the
pres%r& El?stc qﬁgq%fc?pl e gé}gﬁﬁéstec{m |et§ :p?&l ! qel%%]g tsgﬁamee 1 81[121&%;63 release of

the RHGEH: edlilirn‘ta 8RENIRENIBEATYNS0 $1h53§i1bjrb‘ét lﬂieélhyloymgl’jﬂocedures known in
propylhydr oxy- benzoat es, sweeteni ng agents, and

the drt. avori ng agents. Conpositions of the present

di sci
cul 0 Shs SRePR bR (A Eh Gt stk ot YK Eli s osge
fornﬁfeﬁ@fd(ﬁd@ dvnsdifiag) fonetample)®. smijtetg dftheagpiveymgrgdient. As used

procedures known in the art. [0174] Sone co oS o h
heregy, “piHedespas fms greder &BhYélcé%\hdlﬁ%fe?e Suable p {?Df osages tor
humdf §1?%§cﬁs L (?ﬁlerelﬂﬁtgrrgﬁs egh Lﬁﬁ%%ﬁ‘ﬂaﬁiﬂ@a pfe@éteﬁﬁﬁi@@ bant#y df active

the active 1ngredient. used herein,
materi.ﬂh bilcﬂmég{eplfodumsthe ldeélmdsthdzrqa guhy sffect) inws@nosaﬂoet%lth a suitable

RTCAEACHIE TN N T TR

comp&%ﬁ@ﬁs%{m& s @lkbiokivre @fn BE FirviRlatétih Shulaploaib e fafes) The
0 produce the desired therapeutic effect, in

amoassoftha chepricalientities afithe pissent dishkosyra dlaticar e cainbingd with other
mat@}?h%'ﬁeﬂn ﬁrl%gerurucga{gﬁ%g (§ S}irogadé ﬁ%ﬁl‘tmh?%@@% &)?éél ) Cd[lsclosure in a single

dosERToRE whlP bs?zld@p&mmgmpml thé pltgect asdihe pﬁﬂfcum nﬂ&ale of administration.
anount of e chemical entities of the

i 961753 0n éha reatmoghot Biscegntherueh! RRERFS L Rk rerfat dislapge oan be
11181?1% b oLAgh g%elf{:ﬂe%tlé‘agﬁmfﬁc{l% zﬁﬁ@fﬂf gvﬁﬂpﬂ%%'d&ﬂs%a wdvRE that the

Sent dirsciiosurein a sing osage formw il vary
amdiapente bempeaid atdlftﬁnsteb@cbwill tmerbtdriméneglaryta phylsmanngdhe §ght of the
admi ni stration. 8175 In.the t

relogE iTeaTS g e B e npieaenbe AFEEt Rt bR ot

administration, the actual compound administered, the age, weight, and response of the

individual subject, the severity of the subject's symptoms, and the like.
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adm nistered in a therapeutically effective anount. It

wi || be understood, however, that the anount of the
woanoaemd7 adni ni stered will be determ ned by aPCT/US2005/028549

physician, in the light of the relevant

ci rcunstances, including the condition to be treated,

t h[é)laﬁ]oE@rprqmung solid campasitims avdhoas, tabilbte, the puaclpal active

1ngregl];err{F Iﬁl%@ Ay %;qeﬁ@%gfc Eﬁcﬁgﬁgpgegt@ffo{rg %ggh rdi0 it Tation
compdtioaGbnRisydPheBzenasie hb@urkiok & coRBoid &Q@@b&g&ﬁ ©resent
PCT/ US2005/ 028549 [0176] For preparing solid
disclesgip oihen srferriogém these prebiraiationisemppsitiengrsl homageneous, it is
t [
s R SN B 10 Sy SRS 5Bl oy o
compmaitioai maynige mamlyrmgénv&ledsmmeqﬁalt}eefm‘cuae u‘mmimag@l fafnststich as

ent present__ di scl os \Wen referring . to these
tablefs, B ARG PaRElSR Tonildi R BRELlaton @a& Vidgd infaunit dosage
form§BAHk. esérh)%d 65V @ntAAHE HofD tfoﬂ é(aﬁilbfeo 8 rlsrﬁg t&Y R ¥he

throug out the conposition so t hat the conp sition
therapeytichBy effedtive gompouaidiidbelpiesend peegeraldiselasfifeect i ve uni t

O, 0 P B ok B BB B Bt
can H4Q5a©E or Baleﬂﬁs@éorhﬁtﬁnay@@ $18ide lalaegiag@ tf@f\ﬁe af QYA the Advantage of
from for exanple, 0.1 ng to-2 g of t

prolonged agient iFen prample.ftee tableé orpithsen ﬁqm@flsq wnmre@éme and an outer
I 77 I

dosof S350l SRR Eog PRS0 ) BRSHS BBl The

compbn%ﬂﬂs eanbesepamtedisy oAttt layer dlid @érmvesStd restaikindgativnin the

provi de a dosage form affording the advant age of i
Stomaqlbfmsiﬁgeéraltéleq DBFF. COPRONERARPRE, mﬁaﬁfemEO&gP dto ug; qr|to pg delayed in

releaS§@ MR Vb3 6y 3R aﬂe@ {s ARDRIYSPRY s e%?etr MNay &0 %tm S, s1llch materials
conponent, t atter being int orm o ope
include e mutriber oSﬁpoﬂmnencTa”u:edstamd migtmgEorfgol snaarachis wﬁpwchtrwerials as

nteric | r that serves to resist

shella%’§ éﬁ?}ﬁlﬂa&ﬁcgﬁ%{’%ace %mach and pernit the inner

c O{moa]eme fi§ui® BSinsiin bkdh ﬂl@%&nfxﬁh@n&ié(lﬁ%wﬁme%t Hfacleane may be

ayed in release. A variety of materials can

111001@9@@?& @r adriistiefior piadly loapy ﬂ@eQﬁwnG@@WWCO@ﬁ@WUOﬂS suitably
ﬂavongof eLIr s g%%elolrfsc(%r oqlesu%%en%{g% ran%f aﬁgreﬁ ulsq?nas (glf ecﬁﬁ% oils such as
cotto‘ﬁh‘&moal(; sese@b ysil @Jccmttaiﬂ,, oﬁpéiinﬁﬁd)ﬂ 1k 28 agehkiad end {iRdld8]

The 1 ciwd forms in which the conpositions of the
Phanﬁﬁ%eé‘élﬁ% vghisksosure may be incor porated for

cl 29

SR EAS SRS ol S pOB BELAR, BAUEHE oe

to any phpemsewita]ly amxtpfabb\,sahge:ktaﬂmlltsuf an $stwr ¢dothetidetigatoie f a
ed oil, sesa oi |l ,. coconut

comltgygﬁ@? slge] Hcrgste‘gg Ps;,ulradglatE jupQa p Mragpwq %Fec1p1ent| is capable of

provﬁfﬁ?g' RRESWileedy or\’lﬁﬁ'ﬂréatl?sa iRl dﬁhe‘ﬁ%@&nh@ls@lbghre @r an inhibitory
har maceut i cal |y accéptable derivative or prod rug"”

active ecieeab@htet @ resigueptharent clétaniped cbfysual@ deratesios psedregs include those

ester er,or.of her. derjvati Ve
that ]@8%%%8 %Wv?lkgqu 8§ ha‘]nl:?@f ?.Pgﬁlre% of ﬁglprese ocﬁsclosure when such
compshind8 bt adadihiOteredQo 8 ni2ehpl, €81, bylaHo®aRahl Raldf administered
providing, either directly or |nd|rectl , .a con?ound

communﬂﬁ@ bp mesereadidl ahspihed rneto dlre Blaod, rhi vmlqlbfrrshan%i gliyary of the
pare ctog'&)%l.lh& fo a%xofo ap%qn}ls%e%gf ;Tr Et)ﬁ@ %piu? dr B}Inp%la!ﬁpsystem, relative to

es or
the parent species.
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that increase the bioavailability of the chem ca
entities of the present disclosure when such
woanpoemds are adm ni stered to a mamal, e.g., POY/US2005/028549
allowing an orally adm nistered conmpound to be nore
readi |y absorbed into the blood, or which enhance
de[bil S@Ern o@ftalhlmmborlﬂmﬁm, acmepablenfdrrhalatiohinateniglscah be nontoxic to
npar.t e. the brain or | yrrphati C system
feclp}eéﬁséw g Bees @R C%‘&F’é‘ﬁ%“‘%é@#’g%}’ 40 WD 2006/ 020767
PEH 1520 QeHAE 8RR dinh 3 Q]phbl%aﬁc@ﬁﬁc%l PorBPRsIEhSpresent
acceptable fornmulation materials can be nontoxic to
disclosaug gmnsm@xraformnbltldn m@gﬂ%ﬂqﬁ modifyiast maintanisgQfpresgadng, for

n _ce n enb t ce
exaﬂ%g%ﬁg/]sql{l Q§H© l 1y, VéSCBf‘lg]S gﬁ%ﬂr gblglé,l goqgrpg A é’ﬁ %%%%ﬂl}:yﬁ stability, rate
of didserutidh @k téléhsﬁﬂid%ﬂpﬂbﬁ off sEnet@ib ofi th@co sliticai Mheestainr

preserving, fo exanpl e, the pH, osnolarjt ) )
embq;ding@rgg,, sluytab ) i@mqlgnoné@qt@mals }ngb{dgnblg,afeynoté]% ed to, amino acids such
S Y,
as glzg&g 2 F}{t& olr?eo&rS%Qllagfg% Jarg 1?12%%6 Tl}%fnheg 512%19 Cg‘gﬂ@g a{?ﬁwf(i@ilaﬁ@%@oh as
ascoﬂb&fzto&i Bodlﬁﬁ‘tmﬂiﬁiﬁmﬁssdluﬁuh)tchdsgeﬂ-sfulﬁtﬂ;lbtﬂ'felmsuchas bmram bicarbonate,

Iude e not limted t no aci ds
Tris- B i, GHovEAon  OERARAF A0S SRUTAF et uel b gl o
glyciﬂ@ Blafih P%&lltsssucﬁ% bt9§ﬂ69&ﬁ5rﬁ1r1%lﬂ@tpaa€§tlc e%?d:(Elf’T& %Ginglexmg

um s Ite, or sodium hydrogen-sulfite;
agen$uwbh ascaffprmmt polybmy]@mg]mr@ betaeyelodd@irin, d;w@hrogm@rgpyl -beta-

T A O e
otherSalYdH ?ﬁﬁ@és%ﬁbﬁ‘ﬁs élﬁéd’s@%@rﬁi&e dk HQXtﬁEPWtem% QU¥ &defifin albumin,

agents such as caffeine, polyvinylpyrrolidone,
gelatiedraimoyadogbdsating; wolmlpgrf@wpng phd dﬁ@tm% ageyis! erdelgifying agents;

hydrmﬁcg lg%lgﬁ%f:%/ salglg tash &?lgé{gglﬂéﬁ‘?l og),)ét ofefnhlar Waight polypeptides; salt-

formBR RAAKALAS Sifchsd 6Bdia; BlebE0OsBes W&%nzaﬂkordﬁmchldﬂﬁlﬁ benzoic
proteins such as serum_ al bum n, &Flatln or

acid,| sah%ﬁ@gﬂcnb dutrwgasaleeh@eﬂwbalceh%m Hiparren. proRipasepen,
chlor gxfpgl ey \s/oir a%yc{r ér/IJo %%1? B&?)deeh%qq{éég%{%}rch\%% gké{ﬁ? rp?op%t‘l’eﬁm'% glycol
or pdigdthyaeny glglecﬂ supat ztlcolfo(hsr dtich gs anuniterdr eorbitely csilspaﬁdmg agents

sodi um pr.eservatives such, as B& q%lgonl um chLyorl h
surfasEARisATOVCtHeS BNl 9 PRuroRigsal BUsors BRBRRRDAI such as

RIGICKIGHaBEL; stabili

o0 T A, SRSt
enhagtingepents sywhoysshiense gl spritol; tomicity Eyhanbink @g@tgﬁ;ﬁb@s alkali metal

i PG DA 5 T L B Fll lelga syt
exmgént@ lHA/RR bﬁﬁma@&fﬁcaﬁéﬂﬁ@ab@ MReSuMAS’s PH&rYrﬁt@&hﬁhESm&tb@ﬁ 18t
pol ysor bat e pol ysorbate 80, triton,

EdlttomerR r@emnam, ed eMatch Prblishing Cempayl (1999)-oxapal ;
SO m élZLLﬁJX c ﬁg&l&lﬁﬂ%ﬁ@% ??8? }glég%lgzméﬁégﬁgﬁ%o%om ion can be

deteffBinddl by bak bl@iﬂéd irStHe birt dspeditiguipon fop exaasie tira iateinded et of
manni tol, sorbitol; dellverg vehicl e dilu
¢

e Tagios AN ATIoBRa i HEUELR B S LT ATREDIE, Retnington’s

Rem Ph C k @ infl
Pha eut&%?] ﬁglreigces sz)bp?? h}g%&:ﬁ%ﬁ fﬁ%ﬁ?ﬁ%ﬁ? sﬁ%@npo%ﬁioh) i y influence
the ﬁt@lﬁ&]] stats, stzﬂﬁh’@; fateecsfbm dhorelease, artvkeratepifiimmivo clearance of the

harqueutlcal osition can be determ ned by one
antigdies dhs Rresee d ‘a?F SY€pendi ng upon, for exanple the

i nt ended route of
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adm ni stration, delivery format, and desired dosage.
See, for exanple, Rem ngton's Pharnmaceuti cal
waehmrnees;7 supra. In certain enbodi ments, suchPCT/US2005/028549

conpositions may influence the physical state,

stability, rate of in vivo release, and rate of in

vi \4 83 perninenedtodiments, dkr priroetyeshiste artvarrer @s e pharmaceutical

' - / 767 PCT/ US2005/ 028549 . :

compsEn Rl bE cifidh At AR DL R e i R in gergin
embariimeitga suitableehicloa @dirlee 8in BOWMES for i BctfmD plRi b 4ibA saline

agueous. Qr. non-aquepus, i n nature._ For exaone, in
solutfogF AR el FEHT R fluig, passiphbivepipatentedevigy otber mpterials common

in cofiBsiAnRE ?ﬁrefl{%fafl !a&ﬂnﬁ'ﬁgtfaﬁgn BYea 0 Q1 (?:cﬁ)n Sl ﬂeﬂg‘alol’lwuffered
~solution or artificial cerebrospina u.é, possibly
saling appgalliserenxetiwith s¢ruot dlewminet-efurthesexempiay vehioles. In certain

T A AR S NP 5
buffeniof PHSIEH W8, 3 HhetTE fRfBer BHipHSE s@BRONIr A it k@ sBifirte ireof. In
certain enbodi nents, pharfaceutical conpositions

certaggytodigaents,i byt dre psegfto pHintainsh@c@npasiticacat physological pH or at a

. e > i ch n rt,her conprise
s SR o SRR AT O 32,
enosH Iniareaintuitodirsenty, @hasRdedtRal@iniioditiont BEthe present
. _.conposition at physiol Oﬁ(iic,al pHor at a slightly
dlsclqsagg nrhq’se ?gfié"gq peg;en};ﬁ,r@. e,]\lvgrypﬂp pﬁy@g@an)dgqegm cpmpesgions can
e sl Pl 5854y SO AR O BLIRG AL s oy, T
prepassicmaifeuc pharmacenicaitpdcceghbly eontpoditiorstifi@tithin the skill of the art.
e i.nents,. co sitions can, be selected for .
" RSF IR G i SRR By R GUGHRAREn d g bt prssent n
concértiafibns thbiCdre 88cePtaBlel tY theld¥@ of REBRASALAN Ir%er%ﬂ?g}ﬁbodi ents,
pharmaceutically acceptable conmpositions Is wthin Itnhe

whengiarqniteralf adntiaistration is gesinplateds e theainsuterbatpomitidrscan be in the form

o s RS ORI Mo RIS boResag e one chmica
entityesithepebéradiselvsudewak bt diitho@HaafionEinthsrapeiMd@Bents, in a
parenteral administration is contenplated, a S
pharmarsptigsdlyiarecptabip vdiele. o ether epdodimertis afvshiele fof parenteral injection
. . : | C | S._Sol uti gn
can AR PSS L AR By GGG S,
with greslenit atiesstlons additiomd] terapeutit hfemutis fdhuldt@nal a sterile, isotonic

) i j i cal | |
souri R RN B E sl e b RS b S T e iioncan
inclu@ASRAp M Aonilalehd j ' kit lald -
nclu Bl TUPER Al ARGl e o AR g,
such gl igjsictablermaicrospheries, dio-aradibdeipartitles, patimeaiveoagduhdssuah as

polyebd i BRF DTy ol poeI o sPese, o PP e cepalled or

sustai@B® esIéd¥e BF the cohPoRNBSNBE Brekéift ArscRRIRAFIER 84h BB be delivered via a
i.nclude encapsulation of at |east one chem cal entity

depotgpjeetien. dnesenin caibodinents. énplantablerdragidelivery deyides agn be used to
introdélgfe g%@?hl‘fnc{%ﬁh ﬁp Iggr[t %?%:log{ér%'tg gk%;ivg%slg%eal (gta a;st :bc lcg %Vithin a target

C conmpounds suc
organpot gl specifficsitaeiitliin heaalgears Hodposones, that can
provide the controlled or, sustajned rel ease of the

c dRPR B certaip smbprisiaty 2 gharasatiical smprositioarsan he forgulated for
i S bSapSRl sALSEL A PSR i oyivona
least orpemdiditonal thtrapeutiveagants oarploafodmolatedlae apirgpewder for inhalation. In

sure to trgl?at.pl as of a subject, Wlthltntha tar

di scl . et
certain embodinien s, an inhalation solufion comprising a compound of the presen% disclosure
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organ, or to a specific site within the subject's
body. [0186] In certain enbodi nents, a pharnmaceuti cal
woanagiter on can be fornul ated for inhal ati onPCTMS2005/028549

certain enbodi nents, a conpound of the present
di scl osure, with or without at |east one additional

with SIh@ft]fi’cﬁﬁ b lest S RAditi&R] tRBafclfi bRt 86 BSfoPmBlaiedpeHe propellant
for inhalation. In certain enbodi nents, an inhal ation

for aegedol teloierys dimthes |em§>0d1r@@ﬁm selntionsrcan he ngbizsd¢ In still other

e R R OE PR AT QPR BER Byt o

can bé aBrobsliZea ofmipiriesd firtplmomirppelideant for ae r os ol
del i ver I n ot her, enbodi nents, solutiagns be

ndBL8 T1AB gertaip embpimenis, &s eonseraplated that famy %‘fi%%§an be
adrmff@f@ge%r cﬁralgyr Iﬂr&értglhleﬂﬁ)oﬂfm 2116 o@ﬁﬁ bfth@?re@énttd*i’s%losure with or

resent I scl osure can aero olized vapor i zed
w1tho‘um at ][eadt ona additictell theeapenti¢ @geavyhat canderadaiinistendsoataliy var be

formglaﬁ.ﬁml O(Qrtr c{&? tgz?r%ﬁrtshc]%tﬁtof om’; &T@%&&%@ﬂ?%dm%of solid dosage

form§ QIHH%Q Reb19E aﬁcf‘@ap@ﬁl@sc' elﬁ‘ﬁotl‘i’ér%ﬁib@ﬁiﬂﬁe%ts Wichpku®¥ mabé b ed to
| east one additional therapeutic agent that can

releamjtha actm«aepoetmormfahe iorm@@ﬁloben thegegion af gm;tfcnn‘@ptmal tract where
t r riers.c rmrl |y u
bloav&fla@glgr @(émlzfegla P, safﬁ%mlg ?%%l&[tlépgrﬁ ﬂlgggdsju |89 other
embddimehts &t lﬁﬁﬂlﬁﬁl adBitioBal agefiAas bk énolwdedhie tliéeﬁangmladom tm famhtate
rel ease the active portion_of the formnul atj.on i nh
absmrp@gn oh thsfeopmpeuphaf the pmsg@tqlwgqsu{er or aRk pgditional erapeut1c agents
¢ D oRE SR Y RhETIGw melting point
i i L
waxds?@é:‘gfetabl’b&nhdﬁlbhcama lsuspgading egmtd) ¢ablgiclisigegrating ageats, and binders
formylation to facilitate absorption of the conpound
canwem%ye&r esent disclosure and/or any additional

ﬁfl B’ﬁh‘lt dﬁ&aﬁgﬁﬁﬁoﬂlmélﬁﬁ Q PR SSEHAINCEMPbIiGeH &ft the Breséiit
al diments, diluents, flavorings, low nelting

dlsclpmrn tan inabude pn vﬁ"gcetva lsjuentisy lo€ chamipaliegtifiessof theiRyseend disglosure,

s S B P B A0Sy B RS

pharPRBEAREIBKAIcERbIE QB]E&@&I suitfBle &fr thdv@anifeaentof tablss) bscar@in
can incl'ude an effective quantity of chem cal entities
embedimehts, i dissohvingl thecdrlsisrie sterilg Waito pr QietRRRIORE{alY Whigle, solutions

can l?eglgrgﬁgrg& %n' 1911'11 <lloste Ii*gﬁr? pﬁlucteh‘riggla&rﬂﬁhlmér@sr §ui%‘t?f$ Hic@pl\éﬁtﬁ Bhclde inert

armacedutti ca accept abl’e vehicle
dilugitd, badd B cfamunh baboraielfsadiur mrbﬁnatmlbectasboﬂate taetdse, ar calcium
enbodi nent s, by di ssol vin e.tablets in terJ(

phositer O CAing PP Al 2 B RG-S P Gt pecgls such o
magHés%ggbﬁgra'tensﬂéQﬂlé 3H4@8LlOrm I n certain enbodi ments,

e excipients Include inert diluents, such as
c al[ @i 89l eartatmetieo dimenlis tire faqioapobdesingywibielse e account the

phagggg%lgggucsﬁargqrgﬁler% g’LéA r?gt Cﬁ?ﬁmlgaﬁ glit?t&eg %rg th%ﬁgslernlg%lsﬁgg ﬂ{ré and/or any

difi8 kSerSdtefc ASentdMARE phitMasdutidslafotposition ke, aﬁlcértzm’l
addi 1%{1 r%}é% I ?en certalﬁn enbodi rrentsp the frequency o

embddmnamgs w011nlctaa k:en agminisierthe pEMPOREIONIFHH ﬁé@&&eﬁ%fqaehed that

ers ent | Iy
B o O 5y I o
or nldfe HERs RATENRES 0f e not conpais ite samelaﬂ&nimt ofithe drdreepentlcally active

compound time, or as a continuous infusion via an implantation device or catheter. Further

refinement of an appropriate dosage can be routinely made by those of ordinary skill in the
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enbodi nents, a clinician can adm ni ster the
conposition until a dosage is reached that achieves
wohaeosthesicr ed ef fect. The conposition can be PCT/US2005/028549

adm ni stered as a single dose, or as two or nore
doses, which may or may not contain the same anount of

art. Edi%xhﬂﬂpreaﬂﬁtﬁpblﬁ&ially effedtiveamotatspad Repitnen®candre desermined through
conti nyous infusion via an inplantation device or

use of apprapuste deseriepRanse difi nenent of an appropriate dosage

(09D G5 e sBE e A2 R PR ambcutica

comxitivplcen be heac&pﬁlmitln: khdwn efefleds,ieve omatiyy thiirgughridjection by

. mens can ter through use. of a ri.ate

intra{F g0t B T D e oe RER A

intraf@stu@ar Ofntra bl R, ShitAkeAA, Ritrabbieal PhahfREabAl dltes; by sustained
conposi tion can be in accord with known methods, e.

releagy syisteyns qubygmghntaﬁp@ deviens. By certain embedisnests, the composifions can be

admlpﬁ%elr%cf)@ ! % i éec%lr | cu{;&‘%ﬁ{l&?w{)%%{uf@%% 09%9 ﬁﬂgﬁéﬂﬁﬂa}lfm device.

| Nto18aY nedektain, embvkdragag, tied corﬁ}ﬁosithﬁlroahébs Iadmahstemdﬂmlly via
by sustai ned, rel ease systens or by inpl an]tsat ion
impleriigiQTea) A IAmBBRE. 5P A A 8P HERARDTORTHEE %Wﬁa P1itp Bipéchcthp desired
n by
com;lgb%fnggﬁé%}%régeﬁtﬁgcéﬁ%lr@ﬂa}s;b}eg tgbsg)‘rf]lsé ewegfé p%ﬁﬂ%e'd TI?Hﬁka){n
embaBmeatswherb aol iimplantsatiom &ewcmmme&i theodevomicabbe 1mplanted into any

i 5 S Lt e AT BB B S s

bolug%bgﬁqmogg)gmﬁl%@@aﬁ{mthe present disclosure has been
absor bed or encapsul ated. In certain enbodinents,

vvhBHQ2]aIn ¢emtpireembadimentsidtsanebei desigahlelto usea Rhevmacsuenh
com]&(gpt %ﬁp@%&%&gﬁ?&%@?}ﬂﬁ% 8§ ﬁ%tpggslﬁeteél%/cﬁgslﬁ? 1thod’rg)9ﬁhou?gtqeast one
addifibrE ek HeBES Szenh 9 b ex AVo GRAKEN oY szﬁﬁi’ﬂb I’UeHE rtﬁtues rand/or organs
%192] I'n certain enbodi nents, it can be deS| rable . to
that Gaie beep Framaried ion & 81bject BFRFIPPEGIdA adBAPRICEIG! gomposition
compriein Q(glm%unggﬁ tlﬁ’éﬁ%fe% ﬁgblﬁgﬁrg Sl or \Witﬁ(l}ht%f 164k R4l difbnal
eas one erapeutic agent, in an ex vivo
therapetiesigent; afteewhich ke, cetls)| tissyestand Hu ergaan aitiecsnbsmgmbf implanted
that have been renoved froma subject are exposed to a
badeH@r%é‘@ﬂ?qtcal conposi tion conpri SI ng a conpound of
BO g?ﬁﬁﬁna@éﬁﬁbﬂﬂﬁ&sni@ﬁ Qc&ﬁm \A;l)re%nt' ERsufR@n take a
It t herapeutic agent, ich the cells,
fornt sustablbsfomrdll buccxat @amtemlen&saﬂbymém teptal agshiastration, [pg@orm

Phar eutical compositions
Smtab@%@?@& B“St Lf’ﬂ yb‘{h@églﬁil °35I?I§°‘};l $$Ufe can take a form
suid 1@4{] Thb @6mpPéAionstf EcpresdRf iR ElbAIr8can, MBERIred tb@@jr@;ahted ina
or rectal admnistration, or a form sui tabI e fo

packeefrdissiensar e vien s canreatain pemorgRotegildosageiams T@i@&l}lg the active
1ngr%(£§r}tc o%(':é(t o({l 3 eg{m% Hgﬂq@ SR c%lﬁﬁ%ﬁédjﬁfmg@ﬁb ioh§ for

n a pac nser eV|ce
admhﬁgfat@ﬁn cont a| n one or rmre unit dosage forns
cont ai ni ng the active redi ent .

di $Qk954 The auantity ef & . SRRy H’ég‘rIOF‘HE Fsaized fprdhe
treatiént oA PARESES ntiffdn can vary depending on the compound, and the condition of

the subject to be treated. In general, daily dosages can range from 100 ng/kg to 100 mg/ke,
e.g., 0.01 mg/kg to 40 mg/kg body weight, for oral or buccal administration; from 10 ng/kg to
50 mg/kg body weight, e.g., 0.001 mg/kg to 20 mg/kg body weight, for parenteral
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[0195] The quantity of a conpound of the present
di scl osure required for the treatnent of a particular
woanwioeoen can vary dependi ng on the conpound, PanaS2dee/028549

condition of the subject to be treated. In general,

dai | y dosages can range from 100 ng/kg to 100 ng/kg,
admigisgratior) 26d fivgd 605 tz 16Q,009/ kg fdradyal wetingtittratfonror adminigtation by

buccal nistration; from10 ng/kg to 50 ng/kg body
lnha]ﬁié‘i’rg?ﬁlflS@ﬁ]@tlono 001 my/ kg to 20 my/ kg body weight, for

pa[:%‘?%]eéé’rltalﬂ %h%cglqglﬁ/tlg; Zcﬁg gP 26t Hﬁ%ﬁ@{-ﬂe%%f‘ %omposmons of the

ni'stration; fromO for  nasal
preseati disclosure gen bel admmmﬂmm mm‘amedmelbyse systlsnats aIn @ntapr embodiments,

nsuf f | 0196 tain c ti es of
the R Gal rtbie BT Wb aracin it e e gres BY oS frakibfese
admidlis&rati &S Unahishbdeindéht] thé SHicpiiesl eatitiSusithe ﬁ&ﬁ'erft Qls@RSEre can be
systens. In certain enbodi nments, the chem cal

admléwtqr@d der el tysice perdaydindnss peedayan be del i vered by
g;@&g?ﬁfﬁ?&ﬂéﬁicaﬁ% gf;i‘ng'ss aﬁﬂfﬁ;} e?xlg ghg&lg c!n{]bé Efa%tlcf'ed with a number

of diffeiat dsdgelcems, wiich astnbeadapteded prdvide mﬁameﬂ and/onextended release
per daé and, aing per day [.0197] The che
e’y

of 2 EaRqUPE ADER OFadpiruRHP. dﬁ%mgwéswwé@ne)ﬂaeﬁeew release
t
dosff gy 4 0 L LRL A0 80 LR A Gl

releasd campaitpo andi/ouﬁmct\ne,adn caarsusthistd adlease puEpacnitriscated

sust ai ned and/ oy exte rel ease age forns
Drep AR BB PSS Ao o oTRRe ] TG Uhreg opmotic
delivétsiRietts] BideRitle %élyﬁl'e%atrfcéé QABRIKIO PR Hick BRALRRE/ Dflurality of
structure, an oral Sustained rel ease punp,

tlmeéﬁb@&elmﬂ@‘@aa@cpsnpﬁ‘éé%ﬁm fogms, conpound-rel easei ng
lggfge%arﬁﬁegs ofccggg%er I (1{ ﬁ%@ %né’@fé?e%%e &gfr&)&shge form used, the

comﬁchfnﬁsl shdtEmPsHityioTes thepebee axsclasm’e uarabe f@‘(ea@éd from the dosage form
tinme-rel ease pellets, and osmtic dos e forns.

overaagateaﬁ@%germ af fienes Ja cextate embpwt% S P %fai sage forms
o AU ROAB) U ST, OO o

periadiosfag Eaﬁtmemrabht&ns aim oeﬁhmmdﬁb@dpmntsnﬂhe ektenderkreldase dosage form
certain en‘g

odj nent s, ai.ned rel ease aral dosage
can TG & CORRABPRR ke DI ARG FOre G S BEP PR gk g Present
dlscl%Eur@ 1&%&9&&% &tfa uBRcPOES %‘fﬁlox&ﬁeﬁ eASH 6L Such as MEEAsOSeveral

'east several hours. In ceftain enbodi ments the
hourexhewthecbm@demsl@s,dbs suptaifiedirmieassamalptasegediorm cempevideta controlled

t hera eutlcall ffectiv ratio 0
and (R EREE B Eioh o AR FRel R R TRRLF Sl 35 2o TR e
presédis1dstil if Aigeslagied bOLsudfect.i e, such as at |east

sever al hours. In other enbodi nents, the sustai ned

r e @994 Dosage founaeumpriing QarPIsHioNs aed ﬁh“-‘él%}ﬁQ eafifigep! thppresent
diSCl%gllﬂ%t ?I'P &Hﬁﬁ’ﬂ&%@% (Qe?ﬁaﬁatlﬁﬁr\;a@egﬁﬂﬁg fg l@ft&?c% ei’ agf or once
SRDUNE - Of I SC

a conpound resen sure’ |
per gdyasma of a subj ect. [0199] Dosage fornms conpri si ng

conposi tions and chem cal ties.of the p
di §3094 fixemplary B%Sasﬁ%nﬁ?%@éP@gaéfH ign Arel Qepey i%grgnthe potency

of iR ¥6thpBiind 5Othe BXAPR! Bscldstel ButR@h r&l% Rfm 0N1GRg tPE0 @Y the

compound per kilogram of body weight. Dosage ranges may be readily determined by
methods known to those skilled in the art.
[0201] Also provided are packaged pharmaceutical formulations. Such packaged

formulations include a pharmaceutical composition comprising at least one chemical entity of
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[ 0200] Exenpl ary dosage ranges for oral adm nistration
are dependent on the potency of the conmpound of the
wonres®e76di scl osure, but can range from 0.1 ngPCO/UR00628549
of the conpound per kil ogram of body wei ght. Dosage
‘ranges may be readily determ ned by nethods known to

the pieB& Qisslokhreeshd iRstidigiond for ubidg Gl cofppeitiohay tré&dh amal (typically
packaged pharmaceutical formulations. Such packaged )

a hunpasy patieal) Breomaembriimentpiihe maracions afe foprgpS thejRhigrmaceutical

cors 85 R e T OATRs SHH gfhone

ATP-amitizing ehiryuined, isa¢isasf aotunumi prgtefthidnasenfoo skdrmple AKT1,rART2,2AMP

. manmal (typicall n pati o 0
Kinasgrib i AURARA U YRS LI b nf Dy geveliaf Ry, crExe, ck2,
DYRmaF@‘F‘R? whieal 1. $9NAoRE L eRK0 HGEAR, ANPRIKBRE KIT, MAPKAPK?,
suffering froma di sease responsive to inhibitfion at

MAHReSRK 3,0MBT, MBE2, NBK 2 PGS @R EyiAK 2, ARGFR<:, RDKIRRIM1 kinase,

r ' LDAas f e e AKT AKT2, ANP [ .
LK bk R A KB ol Pt O RS o P e
inforfaEl fol¥dmplYRKBatidetbRhe dRIB, pritides, of¥SlaBel in a packaged
GSK3-( 3, IG‘—pl[fQ, INSR, KDR, KIT, MAPKAPK2, = MAPKAPK3
pharmeceutisgbormulgicn, Browsbing, inforkatiompeyrmelide fpyexamplaiticacy,
ki n . PLKI . , | . . -
s 35 G, TG SR gy DY D BByt g
the pRxaitpédtical or@updbhent or health care provider, or as a

| abel in a packaged har maceutjcal fornul ation. . o
Pr 0202} @hq{@lcalrﬁng%ﬁ%@)f tgﬁ pFFé?/midhi?hﬁH@ cpp be assayest @ vitro and in vivo,
B optiRRAY iAo hQHVi hdedh ajbas F
o e o A o B A PR S1eCAl Ay A0S L Bh Syt For
exanpfig imeie ssaya lcat be nseddb determing 20 theOndmingAtatien of @ presific

of th resent .di.scl osure can be saved in . wvi .
comiapny 3y 4R DrntepT o & rer e St EfubSints kB herapeuti
efficdy? RINehAGH eftitRGldrhd preftint BfscloSurtis&h Alko BelBrAGiistratedad be effective

exanple, in vitro assays can be used to determ ne
and saffecudieg anaeded mpdelsHstPom of a specific conpound of the

pr di scl r I ' '
o PP 1% A aR e oo dpi Rl BB o g R SARAM Hme
preséd displogse provdils theppuiitte mpfiak ot eaubhnpsubstaatia doxicity eToxicity

effective and safe using ani nal nodel st ens. 203
of chemi¢al epfatiqs ol Hrcapreseat dISCIORER SHERR ﬁ%mvﬁ%&%@%kg 0s e]

pha fac&tﬁ&l{ﬁ}?%gagregfapa R&n b@ﬁ%&i‘ﬁp&sc%aﬁﬁém}"ﬂh@ sRilIe hRan. The dose

erape enefit w thout” causing substantial .
ratioth@xiexnttyxic ink therdpgutioéffeh énthe terapatti¢ index.oln ¢ehiain embodiments,

cherBaRate R Bep o CEQeae B o ppgchRyg B ABABhSic indices in
trea L @isNRd dbrdedds icetthif Enblobingeiis, t@&s?ﬁﬁ@f a doadgoand of the

ween toxic and therapeutic effect is t . i
preseiiteliszfpsutei can ba sashin & range of eirenlasingsaneannegon thaherhibisy therapeutic
entitjes .of. the present disclosure can exhibit
eﬂkﬁ%%Wﬁh@PﬂFﬁfrHP@ﬁﬁ?ﬁérapeutic indices in treating
di seases and disorders. In certain enbodi nents, the
dosage of a conpound of the present disclosure can be
Exawipd¢si n a range of circul ating concentration that

te éi‘?égjﬁﬁ ;Enh%%{ﬁ&%y bt fhe p?é‘sreﬁtctﬁ'éa’os‘&f-et dan ok FutRS d@find¥by reference to

the following examples, which describe in detail preparation of chemical entities of the
present disclosure and assays for using chemical entities of the present disclosure. It will be
apparent to those skilled in the art that many modifications, both to materials and methods,

may be practiced without departing from the scope of the present disclosure.
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Exanpl es [0204] Enbodi nents of the present disclosure
can be further defined by reference to the follow ng
wexersphes; whi ch describe in detail preparati oRCOfUS2005/028549
chem cal entities of the present disclosure and
assays for using chem cal entities of the present
di 60N the exdainpslelI thEARIBHEY abPeitRDE havd the ff@ildvﬂn%
the art that many nodifications, both to naterials an
meanimgsh &tian abbneyyation ipnetciefived) itlias s genetelhnaacepigd fegpinghe
scope of the present disclosure. 46 WO 2006/ 020767
PCT/ US2005/ 028549 [0205] In the exanpl es bel ow, the
AcOfol | owi ng abkegyi@adi ons have the foll owi ng neani ngs.
If an abbreviation is not defined, it has its
Atm gener al |15 acd¥®ptR¥Sreani ng. AcOH = acetic acid Atm =
at nosphere P :-%j@l? ' tri phosphate Boc =
ATPtert-butyl o%/ﬁgg?skl)ony nggtg broad BSA = bovi ne serum
Boc al bumi n =d =ertdmityletycbebonyDal t on dd = doubl et of
doubl et s = NN-di net hyl f or manm de DMSO =
br i nethylSul %% Ye DIT = (R R)-dithiothreitol EDTA =
BsA€t hyl enedi anp RgtLdchaReBluhGnaci d ESI = el ectrospray
ionization EtOAc = ethyl acetate EtOH = ethanol FMOC
d = fluorenyl ndaublstycarbonyl g = gramHO =
D hydr ochl ori c id h = hour HEPES =
4 [4-(2-hyar ox9% (Fﬂ/l )-1-pi p erazi neet hanesul foni ¢ aci d
dd HPLC = high gaibi@ofasgsetsi qui d chromat ography HTS =

hi gh throughput screen Hz = hertz i-PrOH =
H sopr opafiol N, N-dimethylformamide

DMSO = dimethylsulfoxide

DTT = (R,R)-dithiothreitol

EDTA =  ethylenediaminetetraacetic acid

ESI = electrospray ionization

EtOAc = ethyl acetate

EtOH = ethanol

FMOC = fluorenylmethoxycarbonyl

g = gram

HCl1 = hydrochloric acid

h = hour

HEPES = [4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC = high performance liquid chromatography
HTS = high throughput screen

Hz = hertz

1-PrOH = isopropanol

J = coupling constant

kDa = kilodalton

K,COs = potassium carbonate

L = liter

LC/MS = liquid chromatography/mass spectroscopy
M = molar
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J = coupling constant kDa = kilodalton K2C03 =
pot assi um carbonate L =liter LM = liquid

wohowrmatwgr aphy/ nass spectroscopy M = nol ar 4PCWDS2005/028549
2006/ 020767 PCT/ US2005/ 028549 MeOH = net hanol MgSO4 =
magnesi um sul fate Mz = negahertz ng = mlligram mn

¢OH nj nut e= rerﬂthmlq)lIlllter mm= nillineter mol =
I'1'inoles iAol ar MS = nmss spectroscopy
MgS6‘ mz = mass to arg 11'1%? nM = nanonol ar NVR =

MHznucI ear #agngkgdheftesonance NaHCO3 = sodi um

bi carbonat e NaQH = sodi um hydroxi de NW =
mg N- et hyl pyrr’é‘l‘ilaliaﬁbne psi = pounds per square inch RT
= room tenpegatiire S = Si ngI et t =triplet TCB =
trough circulating buffer THE = tetrahydrofuran TFA
mL = trifl uveroamdlilieracid TLC = thin | ayer chronmatography
TVMS = tri rrethYﬂS| Ie¥l W = ultraviolet v/v = volune to

min

mm

vol une
mmol = millimoles
mM = millimolar
MS = mass spectroscopy
m/z = mass to charge ratio
nM = nanomolar
NMR = nuclear magnetic resonance
NaHCO; = sodium bicarbonate
NaOH = sodium hydroxide
NMP = N-methylpyrrolidinone
psi = pounds per square inch
RT = room temperature '
s = singlet
t = f{riplet
TCB = trough circulating buffer
THF = tetrahydrofuran
TFA = trifluoroacetic acid
TLC = thin layer chromatography
T™MS = trimethylsilyl
uv = ultraviolet
viv = volume to volume
W = watt
ne = microliter
uM = micromolar

Method 1

General Procedure for Solid Phase Parallel Synthesis
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W= watt L = mcroliter M= mcronolar Method 1

Ceneral Procedure for Solid Phase Parallel Synthesis
wa200602@806/ 020767 PCT/ US2005/ 028549 H N R3- LPOTRS32005M28549

O HN2 NNT I A\ / - - NJ~NNAQ ZSWSWSZ

[ 0206] SynPhaseTm am nonet hyl ated (TFA salt) | anterns

(60 units, 2.28 mml) were Elacedlnaplastwl_ 0

ot ai ner H2M00 th aRta ﬁgg 2kl oped to nJ\
(50_’m_)}’_'?l R0 )i n. Arrm%rgo V\TS

be 1Zot I i azoPe 1-yl 6xy-tri s(¥i net hgl am no) phospWonl umZ
hexaf | uor ophosphate (1512 ng, 3.42 mmol),
(3-fornyl-1-indolyl)acetic acid (720 ng, 3.42 mol)

and206] r8yaPhageBé ammdiﬂmlzmted (PRO saty), larﬁerﬁs (6tohnitsy2.88 mmol) were
added, foll owed di i soprqp

placed iga plasi¢ gontatper Qo et o0 e AR et aml@ﬁt@ﬁgg i) for
30 m{rS R &M & beRBlri ﬂg@-ltf‘@xﬁ ﬂrigéﬂn?let\l’@ﬁnﬁﬁéﬁﬂ@s‘éhoﬂiﬁﬁl

anterns were vvas MeOH (100
hexafiigroptensphadé ¢hs ]dlrmg)e?z Aamend(B (X fcxmylﬁtl)ldolvhmtld apidd720 mg, 3.42

mmolf 30 15T P P8R QLT 54 B o 5dd, i ihARe

duso%%g{]'leﬁl?hrnlﬁéi@lh 90381, 6WasnRbBC THe t:dShtéim&l vﬁ&st S}ﬁk&yévdﬂﬁght at room
with a plastic frit and allowed to swell in

temperafreragd dfenl]iw@h&m@qu 3emovetl) Thie)lantarne weppveshed g\tl‘@n DMF (2 x 100

S REE G RTE N R ST -

temp Wehe equi pped with plungers and caps, and were shaken
over ni ght at roomtenperature. The |iquid was
r e[@@O"é]drhealautemewraaplam@ tistsevifia8 aids (0342 mwpel)(ip egchygpt. Each

o R T B PRy

mixtieEDNIBBEOHAG VIana ke ) Th8 apBropAate amite(3)42vamoddmhedbotame-
each syri Syringes were equi pped wth plungers

pyridareocosaiex (-’gﬁdn&ér‘b? whwketere pddadi tg fechatyringg npyringes were equipped

with Rglngg a%{,i: %55 g@cﬁw%ﬂ%l%n%%ané}lﬁqp%wgﬁmg ITﬁQh idSwvas

remo¥ed,in@ tigBhRaReVdrd wasHdd wikh DM@« 10 eax) ;eme@H ﬁOamL) and
sol’uti on of ZO%E eridine in DV for

dichlatornesianet(8 k)l miyrthen atlpavetlitey SNle Chlemmﬁé@nee{h@ nﬂﬁe FMOC-

1sothch§%1%tc%¢5|zge- ZE%IQZ‘% g) \?ﬁs)ga%.pgq, t02€‘6. gﬂ?ﬂ%eu%gﬁﬁge%fwég e/&ulpped
with RIS ALY Caps, aﬂ_d]ﬁlefd sHblkéh VR Eni iR DM REh teﬁ’l’}ﬂrettllfte Taeliquidswvas

ver € washed with DMF (2 x 10 nL), MeCOH ( a
remayied,ndrtamiantearseverg wesha! with DMIh &hx dp n@d M?&LH dpa@hh pd

B SR TRRL o PR RS ol 20y Bl 0o

mL) for 20 min at room temperature. The liquid was removed, and the lanterns were treated

N—Z

again with a solution of 20% piperidine in DMF (10 mL) for 20 min at room temperature.
The liquid was removed, and the lanterns were washed with DMF (2 x 10 mL), MeOH (10
mL), and dichloromethane (3 x 10 mL), then dried under vacuum at room temperature.
[0208] Each set was split into 3 subsets with 3 units (0.114 mmol) in each subset.
Each subset was placed in a plastic syringe (50 mL) with a plastic frit and allowed to swell in
dioxane (10 mL). The appropriate bromomethyl ketone (6.84 mmol) was added to each
syringe. Syringes were equipped with plungers and caps, and were shaken overnight at room

temperature. The liquid was removed, and the lanterns were washed with DMF (2 x 10 mL),
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Each subset was placed in a plastic syringe (50 ni)
wth a plastic frit and allowed to swell in dioxane
WO 2006120767 The appropri ate brononet hyl ket one (8C8BA4S2005/028549
nol ) was added to each syringe. Syringes were
equi pped wi th plungers and caps, and were shaken

MeO®VE0RhD)) ind@dichlotimeth&E8 At ), tdedrddaiider Wtum at room
removed, and the |anterns were washed with DVF (2 x 10

tempggapure.49 WO 2006/ 020767 PCT/ US2005/ 028549 MeOH (10

V00 e AR B Moot by POy Hlop finb B (one
unit phirstell) bnd geatbdivith SOISTHAcHGbmepahy pr00pMl peteveil)d6e2 h at room

(one unit per well) and treated with 60%
tempttamrs;. ot ke F0Ved T VRS- {13y veelhcoptent g Fxtracted

with Wpcﬁﬁt@{h#,a%etaﬁp% (%B@ FiﬁJe}[ %fl)sb 1ﬁtl¥)§ gﬂvl%q} Jﬁtr}g&{l temperature.

ne well ‘con
The fesikidg satition fromteach oell @ﬁa@@rahstbteéd tw.i 94-déep veell palypropylene plate

for 16hat roomte erat resul tin utio
and qopgeRtRiRdnde] Yaqe. { %ﬁf‘&n @Ewa% 9%?4 i MeOH (100

nL) zﬁfﬁll t}(é%[eﬁgxy }Fﬁ?[rlg%ﬁéetg%r (@66l ruF? n’fﬁ@%l:é%?@% gﬁﬁﬁgeﬁé&q@bdg were

removed, amd tltter ta‘ahﬁdated bdlidliebidGes wébdried B0chiim td leevedlydteehloric salts
was centrlfugt; the liquids were renoved, and the
OfthﬁP’é@Pb‘?tF@% SHRINGSr esi dues were dried in vacuum to

ég}’ T‘ﬁ@&ﬂh&?[ﬂtéﬁr&@la&éamﬁi@s B GiUfRq Nk alivBe 6t e

a The crude I nternedi ate am nes were
dlchMrm@hmdNLMdancmxlamrtantﬂe (2di t50 pkpofedlowad by addition of N,N-

aisopi . BFEb RERAETh Do ity ety e ik 459 g 057 mmon

The fBABYion BRGurk Ris dRRAERIEH 362 R 61 féoﬁttblepelaetré fhe2dndvrBthed under
The reaction m xture was nni ntai ned for h at room

vacuparbe asultiag reseduectaschisiobvgt g D@ |(20Q/laTe)tﬂm1 sulpgeted to HPLC
200 L d
o A B D 3 M U7 e

the desired acyl at ed products. Exanple 1
N- (4- (3, 4- D met hoxyphenyl gthi azol -2-yl)-N-(3-norpholin
opr opyl ) t hi ophene-2- car d [0211] A mi xture of

N R B-Dinfetn SR RS Y- NEBREOYIG ih6prbopithibphene-2-

TTOT") arna (o- Nor praorTn-4- y| propyr)-tnrourea (ZUs
ng,. 1 nmmol) in dry di ox okdiffidel ) was heated at

Eeg(iggﬁgfﬁlorgﬁmgp og gﬁg t h ég&irxbﬁg}agxtyﬂ er Wﬁt@i@n ne r@g& mg, 1 mmol)

and %@%@ltﬁ@@l%r@ﬁdﬁ@ﬁ&fré@@% %é 1 thi¥dB 2 dfy dTbxdne!(€0 &fL) was
he crude dm not'hi azol di i sopfopylet hyl ani ne
heat¢cb@zeflyx Br 1hgand tban gooled kg mnetftmpatab@mﬂvapﬁta@pn gésqlyay

hIor th e(3 m.) was maintai ned
provéqed]t%%?ﬁun'fr{oﬁ%glro 1%Ft° & ?ange gp'rhe reaction mxture was
NeA| RahBduredf (heagtide arhinethiesld, NiNglisegbpylethyiasmine (522 pL, 3

di Seol ved d fied by
mmoté iﬁcgzégopléggcaéwgphtpﬂ@e 62%3 P&gi:rilé’l@ll%})rﬂé éﬁéﬁl@%&t@%eartw (§j| mL)

was %1031%51%&9 aﬁ%&nct&%s%této?%'hﬂ MRAGERtiod ixture was concentrated in
vacuo, the resulting residue was dissolved in DMSO (2 mL), and purified by HPLC (Method

Y). Fractions containing the desired product were combined and concentrated in vacuo. The
residue was dissolved in MeOH (1 mL) and 1M HCV/ether (50 mL) was added. The resulting
precipitate was filtered and dried in vacuo to provide the title compound (382 mg, 75%) as an

off-white solid as the hydrochloride salt. LC/MS (ESI) m/z 474.3 [M+H]. HPLC retention
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resi due was dissolved in MeOH (1 nL) and 1M HO / et her
(50 n.) was added. The resulting precipitate was
woizbdemred7and dried in vacuo to provide the ti PC®US2005/028549
compound (382 ny, 75% as an off-white solid as the
hydrochl oride salt. LCM (ESI) mz 474.3 [ MH]. HPLC
time (Meethot iAQr= BGQMZEIH)NMRQWSCE’ wzegﬁ/ Qﬁ§534(91 (ut,I2¥B), 3.23 (m,

2H), %%?)T(nggbla, 378 3 4 HHD), ér’}gés (3&{), 3.854s, 3@,{),429 {ﬂqr d34l|)= 1‘22{ Hg, 2H), 4.44
@, J=é 73 ﬁibzﬂ)% 68 (c( = 533&1'%3 %51§577£35(%J 443 490}118,81'1?)0'7 4}31 J=18

Hz, 181)475&(ddl,H)-82 28sz¢IH),J7:684(d7J—43 @Pl]zlle)l,H)B(E’ uY), (98 (d,J=4.9
Hz, 110 1.8 Hz, 1H), 7.53 (dd, J= 8.2, 1.8 Hz, 1H), 7.68
; J= 3.4 Hz, 1H), 7.73 (s, 1H, 7. 98 (d, J= 4.9 Hz,
1H). Exanpl e 2
N- (4- (Benzof uran-2-yl)thiazol -2-yl)-N(3-norpholinopro
pyl )t hi ophene 2- carb oxarEX@mpl{?MlB] A nixture of

N-(ARBE iiBonEnd)

rm[@lz)3 JA nﬁilxpurd obxwmzéﬁ&nnxyl)vm&oh@a&ﬁﬂoﬁ (239 ﬁ{g Wmh6l) and (3-
%\ and then cooled to roomtenperature. oration
morphplis; 6rX}éﬁ?PY&'@wa%(2% 818, d mymeal) anflryctionans &1 Qa wgs heated at

reﬂu}i? gc%rg;ljhe g%léll co'(deﬁ&& fdonft o vk &%}#ﬁelt%h %{V alls'n& &‘{ é;[gsglviz,nt %rovided the

cmdmminpt@udlezastdmdmtasmeﬂar bonyl chI oride (220 L, 1.5

[ chl o ane (3 mai nt d at
OB 41 e, SR Gk g merna R SRRy R G RE 522 L. 3
mmoglcliéigg%[%%@&chﬁoigi%{bndeﬁﬁgbn%ﬂ Slu§ I%?I#Jél?j hg%clﬂglﬁiél‘ijé({ﬁl\%\éﬁ§ énL) was

maintgjned af Femm tml@rafmtfan H ng Théreeadiém midunevod goncengrted in vacuo,

ot PR OB A NS W, bW g v

Fractéushd @Ontaiblig the asdlieurp@odu@f feteohifdmasd cohddhatRd uao&icuo The
dried_in vacug to provide the title conpound (30

residiszygs AsSOYES BMCQHIE D6 M lletien (A LNy ddiisds ARG resulting

s S 824 1 gl Gl e g s

off-wihite s@li] as the élZdchlﬂBriddDSalﬂ. LC/MB (B8)),m/4.454.3([M+HE HPRC IZtention
7.18 (dd, J=5.0, 3.8 Hz, | 7.37 2H) ,

time (Mbihog ) 3 iy 1Y NAGR (34 Mitz, G5-DI) 5 239 REDr 5374395 (brm,

10H)3g.'§%§ g‘%mé ¢ 285, 71%dals 2 st 3.8 mb) 87 39 (hSam), 187 (m, 2m),

7.67 (& (B),Nb8(pfad] 7 mSp0, dpyH),- TH), 8.0pHédy/1=t N0aL.4IH211),)8.29 GphH).
ne-2-carb oxam de [0215] A m xture of
2- br onpacet ophenone (60 ng, 0.3 minol) and

(3-norpholin-4 yl-propyl )Extamégygea (61 ng, 0.3 mmol)
in dry ethanol (3rrL was heat ed at refluxfor 10 mn,
) hpling DN -éd-phenylthiazod-@ad¥ i

el %IS)S' i ’ff’ GRS RaREE (e Ip——
yl—pr%ﬂ} tﬂlhdu&@pg@ RYg, Q)tﬂ\‘lhﬂﬂ) iR&Ir{ ét%nd; b3 n&)@vmhﬂed ﬁ?ﬂ:ﬂuﬁ for 10 min,

hi'ophene car bon chl ori de
coolqdéaéwn@ e eratureea ncwﬁraﬁ@@m@ducatThed@mltlmrdac wtag suspended

in dlC%YO%‘r gqegﬂ{ﬁe (§ Qlir} fOQR)%%%Ef 1R S(fjdltlcpn IA§ ,ﬁ@dnsop?opy?e%lyylgmm% (105 pL,

0.6 mmol) and thiophene-2-carbonyl chloride (34 pL, 0.32 mmol). The reaction mixture was

ne- -ca boxamide

maintained at room temperature overnight, then concentrated in vacuo. The resulting residue

was dissolved in DMSO (1.5 mL) and subjected to HPLC purification (Method Y). The
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was di ssolved in DMSO (1.5 nL) and subjected to HPLC
purification (Method Y). The 51 WO 2006/ 020767
WOCTI6SB05/ 028549 resulting free am ne was dPesmiSH®E/028549
in MOH (1 nL) and 1M HCl/ether (50 nL) was added.
The precipitate was filtered and dried in vacuo to
resulfing {reel emiteewas dissolvedipde@i (bmLigid ds HOl/ethéf (Sotmnl)ewas added.

sol.id as t hydrqchl gride salt. LG M (ESI) m 3.
e Bigpigior Sy Aol 68 4 P S iowl Ui e Somedia 67 g as an
off-wii@1¥B1i€ adthe hydrochloride salt. LC/MS (ESI; m/z 413.9 [M+H]. HPLC retention
. N (4-(3-Cnhl orophenyl)thiazol -2-yl)-N(3-norpholinoprop
time {MethedbireAd8 misar boxani de  [0216] A ni xture of
3-chl orophenacyl brom de (467 ng, 2 nmol) and
(3-norpholin 4-yl-propyl)-thiourea (407 ng, 2 innol)
in dry ethanol (4 m) waxswgiled at reflux for 2 mn,

cooled to roomtenperature, and concentrated in vacuo.
4+(3-Chlg Dthia DeNe(3cmerpholingprepyl)thiophene-2-carboxamide

d. A y 5 - o VRS . - - f .

L A AT LSk Y 2 S o

4-yl-propghileioered (4Gt ingn¥ nnodi) mrdrgethed@q4 iml) WaSheatad 3t.reflivefor 2 min,

coo R b o S B S TBRI A U uspence

in diéiB&rotHéEnan¥es nil]) TSI WeRtthyi the EMBR S NIN-dRRGrSpiMRPhGthe! (954 L,
HPLC purification (Method Y). The Tresulting free

3 mragh #nel thépphenesohspedyl ohlavisied! ¢k D). 5 ol MMOEAetidranixture was

iR St 5l BEL BB 5 B e
was dissodved i0 MBI (8 enB)dnddubjgcted & HPUComblfiestche(M&héd Y). The
LC VS (ESI) mz 447.9 [MtH]. HPLC retention tine
resultl%frﬁ% g wasissgler an wlyand 1M HCl/ether (75 mL) was added.
A~ (.5--Chl ' -2 ' - - -
e A AR 2SR U T w o
off-whitersohid as the hrydivichioaide kilo dH@MS (BOT) mét Héth® fel-HH 2 HAG.C retention

. . 1,nol nd (3-norpholin-4-yl-propyl)-thiourea (61

tlmeﬁ%ﬁ[,%thﬁg]’f‘ rﬁ%’rgg)mlpn dry ethanol (3 nl) was heated at
reflux for 10 mn, cooled to roomtenperature, and
concentrated in vacuo. The resulting residue was

suspended i n di chl or onet HewampgleSnl) fol | owed by the
| A of . N N dj | sobropyl e yam'n

3403140

- - ¥

nmol ). The reacti on m XtdagBoxsmsideri nt ai ned at room
tem%eratur,e overni ght, then_ concentrated in vacuo.
Thi

FEsbimeixRye pE Irlrgaona-ehletodhinphen-a-ybvesiaope §7 g, 0.3
B SUI BpH B GPE0 RRTH ) g e
heateliMt Hfuixefoh &0 nfiboole}l tovasonattagdratiiecandr @atgitiagidan wasio. The
resulifga sSiaa o8 2ushepassin el rstaan Bl Iored by the addition of N
s AN 0 4D oS R Rl GTHE 02
mmol). The reaction mixture was maintained at room temperature overnight, then
concentrated in vacuo. The resulting residue was dissolved in DMSO (1.5 mL) and subjected
to HPLC purification (Method Y). The resulting free amine was dissolved in MeOH (1 mL)
and 1M HCl/ether (50 mL) was added. The precipitate was filtered and dried in vacuo to
provide the title compound (61 mg) as an yellow solid as the hydrochloride salt. LC/MS

(ESD) m/z 453.9 [M+H]. HPLC retention time (Method A) =2.93 min.
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WD 2006/ 020767 PCT/ US2005/ 028549 Exanple 6 Met hyl

4- (2- (N-(3-nor phol i nopropyl )t hi ophene- 2- carboxam do)th
woOaawl2dryl )b enzo ate [0218] A m xture of PCT/US2005/028549

4- (2- brono-acetyl)-benzoic acid nethyl ester (77 ny,

0.3 mmol ) and (3-norpholin-4-yl-propyl)-thiourea (61

mg, 0.3 nmmol) in dry ethggampiel6 L) was heated at

reflux for 10 mn, cool ed to roomterrperature and

I
e e
and (Bamrphatined-yhprophisiofrea 6 bmgy 0.3 cirhol) irdéry(cBnb] (0mBRwas heated
e R S o LR o toom
remdﬂ—é“@aé' s@éb’éntdbﬂ‘ th &@ﬁl'o%iﬁetﬁﬁl% (@nPIHIbNSKHed ??E%@ii(tﬂm of N—N

d subjected to HPLC purification (

dusoprepyibiﬁllyhgmfler dO5ah, A muw])dind sippleseZncavbail ell?or@ (34aitld 0.32

tat
S R b R R T
conc&RRARAURA Gado? TRY YesaRing Resdie-wddl digsoBet ludD&&S@ lie5 mL) and subJ ected
hydrochloride salt. LCOMS (ESI) mz 472.3 [ MH . HPL
to HRLLS pyificgtion i(M@t}ppj@f)h ddee AY suting fogs Apige wag gﬁ.ﬁcplgedpn MeOH (1 mL)

and 1§Z[ %ﬁqlﬂﬁ §ﬂ 1?% %e?i Hﬂl R{egﬂg{]ﬁ&te was filtered and dried in vacuo to

provide thititle dmnfoup& tf)zt high pheanef-2hita ls&nlodwmthd aydjocidagile galt. LC/MS

t f - (et hyl d d 77 :
@stigms 4ot sl b Ehatisnbem ios LHERGH A 350 ABur ca (61
ng, 0.3 mol) in dry ethanol (3 L) vvas heat ed at

reflux for 10 mn, cooled to roomtenperature, and
concentrated in vacuo. THExamgdelti ng residue was

suspen [ ' hIoronet 3 L l. e
St o athElarn iz B ARl i ARSI
mol ) and t higgfipAoRnepopyDEIYphenblDédrioxadiled , 0. 32
mol ). The réaction mxture was mnal ntal ned_at

ek hAanehayof Mg(mhylepp@ﬁxymm@mbm@a (7 Amgabegnmol) and (-

morp-a[wﬁn-4- —pééé}’;f“gthl(fiﬁréegﬁﬁ éﬂ%so §j] (ﬂ n at H}:ﬁgn%}) \?as_'%kted at

refluk €5l (X hiig cbsled toaﬂaibﬁEten@Sradlrs Samﬂ%enbentratw&! GHva(c:ho niDhe resuiting
1M HC1/ et her (50 nL) was a deg Oéf) Egem ate (\g&ﬁN

remdnp Fes Feseaisd i ARBPTPROGaRTIG D) foloBs ditiqn -

s TS 0y O s iyt 02

mmdl)st’ﬂrttrcmlohlnmu(r&/mab othigk)ined & r@%@mpermv@n&t then

oo e T B B b Y B

to H]’FZL@ ‘aﬂﬁc:%lo A(hMéihé'ﬂz-'Y NOXNAfLi10R5 8O MRire Wl diGolved én MBUH (1 mL)
3-nor phol i n-4~yl - propyl ) -thiourea (122 0.6

and lﬂvﬁtﬂlgll/ﬂherdﬁQ mi)oxasraddeds Thiepregéntareweseiltered a@,dﬂs@ in vacuo to
provit b AROLSTLEFH 5399 %6 97 8R4Rhite solid as the hydrochloride salt. LC/MS
(ESD m/z 472.3 [M+H]. HPLC retention time (Method A) = 2.72 min.

Example 8
N-(4-( 2,4—Dimethoxvphenvl)thiazol—2—v1)—N-(3-morpholinopropvl)thiophene—Z-

carboxamide
[0220] A mixture of 2-bromo-2',4'-dimethoxyacetophenone (156 mg, 0.6 mmol) and
(3-morpholin-4-yl-propyl)-thiourea (122 mg, 0.6 mmol) in dry dioxane (5 ml) was heated at
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80 Cfor 2 h, cooled to roomtenperature, and
concentrated in vacuo. The resulting residue was
weoeus@aed i n di chl oromet hane (5 nL) foll owed BgTHISE005/028549
addition of N, N diisopropylethylamne (209 L, 1.2
nmmol ) and t hi ophene- 2-carbonyl chloride (96 L, 0.9
0° OBl h, cddled toaasinl tanpéfamw fa8d Verceiated &i viedo.aThe esnlting residue

t enperat ure overnjg then concentrated i cuo.
was spprended i dlpbl@roz%ha@a 5 i Tollaees pade @ﬁ%%}g@ Nﬁ‘?s L)
dusoﬁtggﬁaﬁ 1a?rﬁ¥1§gze()9g% E'e'i'-&nﬁms‘i‘)f néi'st%%@h%{él Z(-ngﬁw cl\ﬂbndg (53 uL 0.9
mmo]l)MTHi@lréa&tlbﬂa mixthee whe mwaenimmalicke doonT tmnmﬂonemWaﬂ@tMsn

conc%{glﬁ,t&%[}ﬁ gaé"@g;ﬂgﬁi%@gﬁﬁ O\y%s\?glgsa ve uéﬁ)l\{[ﬂg é f) and subjected
to HPIXEp@¢fd8oh @Meﬁfé@Y) h@eV@ult(r%%ée eIHu%e QVEQ dfsscﬁl%d’ﬂn MEBE{1 mL)

retention time (M

and 10 ﬁ;:lwan & inhd pia pgkle)i ¢ nne(cipltpuqevgmﬁl@mdaapdl d@dym y&gio to

thio car xam
providé e i o B LA i D RIS TP 8 o B Dol BOE [ oCms
(ESI)OmI& 47980 1\)I+H;1 dHPECrfEﬂéﬁﬂ'kﬁﬂ tife 4Mythogr/opy 2 B1 nkihour ea ( 122
0.6 mvol) in dry dioxane (5 m) was heated at 80
Cfor 2 h, cooled to roomtenperature, and
concentrat ed in vacuo. The resulting residue was
suspended in dichl oronet hane (5 nL) followed by the
addi tion of N N dii sopr oﬂf,alam[ﬂypam ne (209 L, 1.2

b pRgliy ARAGTE @ﬁphe_ne—k
terrper ature overni ght t&@goxﬁﬁﬂ@ent rat ed in vacuo.
The resulting residue was dissolfved in DMSO (2.5 nlL)

an®28 libjenixede of Zrmen:lp(afphfemdsspxml Snlethog-ygne (fHe mg, 0.6

0 AR TR ShRIAL D BB o s

heatdd 4t '86Y € G0N H, dholeddo irdbrif dhbiseritare, ﬁl{chnd@ltfalﬁefd ihlvfablﬁ) The resulting
compound (155 as an off-white solid as

th
residpg Hes euﬂpemdedené loromethges (5(1BK) §OllﬁWfd by 1h61ad[dmlﬂ of Np-c

diisopft oﬁfé&l@?{%@h@{bd ﬁhlg‘%’ﬂﬁn@%nd?y@g%hﬁmz c%saﬁ%é:g}ﬁlfa% O L. 09

mmdY). (The eastiohehiknepwapyajithinepitenem 2erperbioxao cts ght) 228]
A m xture of

concontggshis- Yaces Therpplting fordng vas disiofyed RS Q) P> imE frgigibiected

! MeOH (1 mL
to H?%C r}r)%lﬁﬁﬁat n(l\%tlg)ldﬂg}r) O%I;/ﬁ%g%ltﬁ?% lerreee zémme was d1ssolved in e|O) (1 mL)
and 1M Hi@}jethei‘l (6&&[16 w5 adilgd. s ph@an@tb ms Bleer g? it drgedhm vacuo to

prov‘p%éb 5 qtl%—ﬁg{l]?cggglt({f ?ﬁ ?ésg:%xﬁ%fé %sagt %18 zxagro ﬁhl%nde salt. LC/MS

nHP(L@ﬂ&&l ibR kil tllide 2.98dglint i on of
(BST hgl\%%?{ gg%?g%yl et hyl amtlne 1( 2\(,)%&’1 1. jZ'rlerrrml ) and

t hi ophene- 2- car bonyl 54 V\D 2006/ 020767

PCT/ US2005/ 028549 chl ori Eigl& 0.9 mmol ). The
reaction m xture was main Hed at room t enperature
over ni giw-¢4- (tshmatmﬂcﬂmﬂvmlEﬂpVﬂﬁzt@&thhﬁhﬂ-Zr—ﬂW—G ng

resi due was di ssol ved i n DVSO 1(1
morpholinopropyDthiophene-2-carboxamide

[0222] A mixture of 2-bromo-1-(5-methyl-1-phenyl-1H-pyrazol-4-yl)-1-ethanone

(167 mg, 0.6 mmol) and (3-morpholin-4-yl-propyl)-thiourea (122 mg, 0.6 mmol) in dry
dioxane (5 ml) was heated at 80° C for 2 h, cooled to room temperature, and concentrated in
vacuo. The resulting residue was suspended in dichloromethane (5 mL) followed by the

addition of N,N-diisopropylethylamine (209 pL, 1.2 mmol) and thiophene-2-carbonyl
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m.) and subjected to HPLC purification (Method Y). The
resulting free amne was dissolved in MeCH (1 nL) and
walhidbeéwtr her (50 nL) was added. The preci pi t aPETES005/028549
filtered and dried in vacuo to provide the title

compound (193 ng) as an yellow solid as the

chlorﬂﬁé@@?ﬂ' O0irgiaon S ahk reab@rb@ﬂtﬁ%'&as%ﬁnﬁﬁféd%t fd%ﬂemﬂéfﬂt@

retention time (Method B)

overmgt(tsthm CPIGATTHOP HOYAPHY - T\hue(msua@agwdu@wvﬂs lewly@%ind%w@@ (2.5
mL) ?‘H%“I)H {egzcg IHP%é/IIJI).r fh tafl 5’1!1 ﬁ\llgthod Yc:}ar[}ﬁg )r(easmtln% fie%za%ﬁl)e {as dissolved

in MébH T(D E’ﬁL)| anﬂalM HCg)Séfhed (SﬂMhL) wad !ikidéﬂ)ﬂ“ﬂe preéiphap one filttfed and
nmo

d“ed(“s VﬁWH m\ﬁdmthwmﬁ rce@ypyndf {P3 me’é &S p1 2911% soligl 45 thﬁBYérochloﬂde
2
i LAY 1288 Lotk WEBCHEGh e Bl 22 mi

vacuo. The resulting residue was suspended in
di chl oronmet hane (5 nmL) f IIovvg3 by the addition of
N, N-di i sopropyl et hyl am n 1.2 mol) and
1 1Jth€ophene-2-
room t enper at ur e
overni ght, then concentuatb@&ﬂmLﬁacuo The resulting

e %&é@ﬂg{? §§? lb\é(}e{rq?-k/gé %ng nyﬁhZe{Hr‘ %1;@[1{1-6%%) ﬁ?egtlgéjmg, 0.6

mmoiF)r(ll BT e 8. cthmsd) a\ﬁﬂ% -Mdi*plﬂ(ﬂfﬂ:ﬂ §lLprosbyl)-atnidurkh( HZLthI & immol) in
was ad preci pitate was filtered and

dry dgmaeq (3 mlh‘a@i}@afeé %BWP fr 3 heopled @ reoghisHRsERtgpRndrppeentrated

ooy SN 00 RS pINCOSIEIER s 1) o e

addlt((MactﬂNN &)isoprop¥1ebiylarhime (ED%winl 162 fridnol) and thiophene-2-carbonyl

N- ( 3- Mor phol.i nQp thlo hene- 2- car boxam d
chlorfds, (Rt gt 0. ATRTPAHPAZOK QT WoL e BOAIER A SO0 Srageratice
over@%ﬁto fifdh anééﬁnta{%ﬁ iR 'b&’éﬁ%d’ﬂﬁ@rebﬁluﬁg ?éﬁ?iu@ was dissolved in DMSO (2.5

yruvic acid was utilized |ve
mL) 2ad $ebj é}:tard)noﬁm(ﬂ pmpﬁmrpn Meilhodhen &t@-r@%ﬂimg@m apipe [fyag dissolved

b SRR o 0 R AT B S5 ed

driedBlatud@SpreVidls elevatt dompdihd (320rthg) dsahlogveiitbyolid as the
N, N -di i sopropyl carbodii m de (314 L

hydreeenidesaltrill/ MSe( Eﬁé)sm(ia‘}f)ﬂt%lil\%ﬁl aHPLQGﬁﬁemé?Fbgbmﬁt(Me@Od B) =
255for 20 min. A portion of the aforenmenticoned m xture
Bo L, 0.02 nmol ) was added to a sol ution of
2- am'no 1,3,4- thiazole (2 ng, 0.02 nmmol) in NWP (100
L) and reaction m xture was nai nial ned at room
tenperature overni ght. THEap 12| ng reaction mixture

2-(VEEVEILG A G bR UL bl BBk Afto) SR04 AR AR 30
coupl ed product (1.1 rrgﬂ-mb@:dmlg_wm sh oil as the

HPt Zzi%é;ggrtdg{getp |tﬁ%prf’ﬁﬁlaaﬂ"ﬁ%]al %%rsnl_p)l gé‘%rd' %?Oﬁ_l Ii\éll-a'._(!,]id was utilized to

give 2-(N-(3-morpholinopropyl)thiophene- -2-carboxamido)thiazole-4-carboxylic acid.

[0225] A mixture of the acid (990 mg, 2 mmol) and pentafluorophenol (368 mg, 2
mmol) was dissolved in NMP (8 mL) followed by N,N’-diisopropylcarbodiimide (314 pL, 2
mmol). The reaction mixture was maintained at room temperature for 20 min. A portion of
the aforementioned mixture (100 pL, 0.02 mmol) was added to a solution of 2-amino-1,3,4-
thiazole (2 mg, 0.02 mmol) in NMP (100 uL) and reaction mixture was maintained at room

temperature overnight. The resulting reaction mixture was subjected to HPLC purification
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Exanpl e 13

N-(4- (3, 4- Di net hoxyphenyl )t hi azol -2-yl)-N(5-norpholin
wopewstogo st hi ophene- 2- car boxam de [ 0226] A m xPATAISEF05/028549

N- (5- bronmopentyl )phthalimde (1.49 g, 5 mmol) and N, N

di i sopropyl ethylamne (870 L, 5 mml) was dissolved in

(MetﬁMDZI % prbyidé alel Rwesh &%ple@l‘ifr&ﬂfét (INErdeP49a browanish 6B the

he reaction m xture was stirred at roomtenperature

mﬂumﬂeetﬁﬁeg*mt LORMSH(EShaw/zh68 di [t Bl S1RVS retpntiaartzge (Medpod B) =
292 1hg filtrate evaporated. The crude product was

riturated fromEtQAc, filtered, and dried in vacuo to

provi de the al kyl ated norpholine internmediate (939

ng) as a white solid. The internediate was di ssol ved

in ethanol (20 ni) thenExp@Rlest with hydrazine

W44, g—]‘li‘lﬁéh yphetyJiiRlzb1-2 VHENL (S 366 i LiHbyHY BeGShene-2-

Heated at rux 101 Z 11, c00l ed TO Toom tenperature,

and the formsd preci pltataebammﬂeltered The fiItrate

wa, ent vacuo the .re u
i ST R SRR R
diisobf IeEFEI'IHme (@70 uL, 5 mmol) was d1ssolved in NMP (2 mL) followed by
-fl"'uor enyl et hox carbonyl ) -i sot hi ocyanate (872

morpalomnmfﬁ?p)ulxﬁes mewd) Ta rescieumetwg v arstied phiegmaiemp

over?lggtp fjrrrleed ﬁﬁrgévg%ata I’wsatss ?ﬁter C%&%E? gkr?attf(e g"dﬁ%a\{&f [ Hhe gg@e product

was bMtﬁlﬁtedFﬁdihe Et(dAEl efil{edd} ahd dBedinnmibho to bvide €t dkylawdmorpholine
tenperature for 30 mn, and concentrated in _vacuo.

intermgdiafed939 Me) gs p &gy @ehwedmg%q%a wiak digsRIRpd ioteaneh 0 mL)

then gx%gteg% @g%uo ) gﬁfbﬁt g éﬂ;r 89 Binbh! Eh¥Rachdd hBHEd WRGeated at

refluk £6:52 hjooopled| to nope mﬁny;be)dtthreoambﬂie f@8ed prepipiE8efvanfltercd. The
ﬁltr%q. %lasg%l%gnt?eﬁgc@m%gﬁ% Sa%i Ittg: rs%ug 71]fsf§§g gfrag Idlr']sgol%gd }nhc%loroform (5
mL) %HH%&J& %Hé’ﬂt)\ﬁm"ﬁf@fiﬁm&‘@@lrﬁ&ﬁ&ﬁy@ﬁirb%ﬁbllsothlocyanate (872 mg,

phol i nopentyl)thiourea to provide the tit
3.1 mmnbdllnndea(cmoﬁ nyigureawasmekasnddes soctnh temeratpre foc? lbsthen

concgr%at%mﬁ%gg @g%,{ﬁs%lu g 01l_1| F\3vLa(s'? dlssglvg(ﬁ] I ]8{(‘)&4 (gemﬁv%tegfég v@h

plpehlchlﬁl@é €12 1§, @Y frin@d 1), Gtifted atrodrtepyéritude {of 30 Iniphanlydonsanated in
Z0

thiazol -2-yl)thi ophene- 2-carboxam
vacug, Fﬁhmﬁu lrkgfreSsz'e%wagﬁl?ﬁ%%Ye@Sp dichborppethang v ﬁaﬂb a{l&é@ f]Brmed

prec%awgsssfg g%dd&?in”cﬂc II% lrvg o F[ g § ?1?1 étﬂm?&}ourea (287

mg, Sﬁ%p)eg aycflroevxﬁloamaﬁ)gnnmsolﬁhen concent r ated i n vacuo.
T [ D 076
PR a2 dotordihesadhe HoedBie BRoheeome LB b (3

dimé{haxafgﬁéﬁﬂT)ﬁﬂlaﬁgan?a&eg&éd %ith-1-6 tlﬁ@rpﬁ@ﬂ?(ﬁﬁhfy?ﬂ Q6urkef to provide the

e resulting resi due was di ssolv In wat er

title aompovasi(@d mig) 45 aéadtless trie filran &C(SYESD miz)502.3 [MhH]. HPLC
gil\gz ()—Iand extracted with
reter&"(?ﬁ‘%?dﬂéﬁlﬂ Ré=( The conbined extracts

were dried over MgSO4 and concentrat ed to provide
1-(3-(2-

Example 14
N-(3-(2-Oxopyrrolidin-1-yl)propyl)-N-(4-(3-phenylisoxazol-5-y)thiazol-2-yDthiophene-

2-carboxamide

[0228] A mixture of 1-(3-aminopropyl)-2-pyrrolidinone (560 pL, 4 mmol) and
benzoyl isothiocyanate (536 L, 4 mmol) was dissolved in chloroform (3 mL), stirred at

room temperature for 30 min, then concentrated in vacuo. The resulting residue was
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oxopyrrolidin-1-yl)propyl)thiourea (638 ng) as a pale
yellow oil. [0229] According to the procedure in
waxerspher6l, 5- (bronpacetyl)- 3-phenyli soxazol e PGEAIS2005/028549
reacted with
1-(3-(2-oxopyrrolidin-1-yl)propyl)thiourea to provide
dissolved it icd)lhoentmtmle(m @3 (LD, Feateg)at 85° @ ford Brth@ssorchhtratéd inMtacuo.

The r(eﬁygp%é:%% wag%i lpﬁcql]m \Eg(t%dgx?aksgeé \?V‘]:.ﬂ?l r(]itlclh(l)oromethane (2x30mL),
then Dhist (Wit 2 B NGO Xy Pt aiel WATVdi %Eﬁlgfoﬁc%r%ing ¢ '(;ﬁ)zokhi)? THR'

phol i nopropyl)thi ophene-2- carboxam
combiiied axitractsfvepe driefl Wh@g@ﬁmandtcpmemratcddo providg, 1-@-(2ol )

oxoplidinlay e e w5 *; Ceared with
t o2yl Aedokding ftﬁth@‘b@&eﬂure@n Bxample)l, 5aBfbnidacétyBB-phenylisoxazole

roomterrperature fo . The reactlon m xt Ure was
was 1gaied itk dt@ c(2rqxop%%1m-é rd)prenyliizigwes improgide th@atitle compound

(1.5 SELERELAGA it i TG e e 208 TR R g e
(Methat Che3.5%min. fi cati on. [0231] The aforenenti oned
et hereal solution of acid chloride was cooled to -30
C, and an ethereal solution of di azonmet hane (25 ni,
25 mmol ) was added dropw reacti on m xture was
stirred at -30 C for addltloRaI 30 min, and then at 0O
M@M@Mﬁmﬁmlﬁ-@@-%___p_m&mw haléniprapelithiophene-2-
vacuo, and the resultin | wag dissolved in THE (5
m.), cooled to 0 C, andggﬁﬁé%‘iﬂé!éﬁ IS th 48% HBr (2 nl)

d r[wms& miXtuee 6ERG61diABhEk yiticttRiovasd (1514, bresloBtan@ NONE or
neutralized with saturated aqueous NaHCOS,

20
diisopiepictiiaioe 6 Winks 6. 3dneRloras fsHiAS i B2 dihdoneethanertid mL),
treatddQFRL [11?&13? E%l%ﬂhg (116%3/ % %%V) g:llc? S8k 188 §%1pe%]c9re for 2 h.
concentrdte provr de

I'n vac
The rEadl'roﬁnmxthltré Rab et?hdgﬁttrztfteok oyacu 6l aned gheyﬂe);wltlh@ Eﬂ s (eitr%ct@) with

el |l ow sol i 0232] According to the ocedur e
etheri(F0 Eﬁén%ﬁleesu:?emetae? WanIepaye d@nél%‘ﬁ?%g‘%)ﬁb%@%}|s%l’ without any further
pumﬁ%a’bf(l)ﬂ et hanone was reacted with

(3- mor phol i n-4-yl -propyl)-thiourea to provide the
t i [I0R21] "Ehmqfommd:n(ﬂn@l atipprea solatiowbHadid slslotithe was coaled to -30° C,

LC.NMS (E A75. HP t ent i )
and o Eh ) St of 43 Amean (o e 2 el Yo 0Bt ise 7 The
reactioe HhiGR0 Qs O28&ra -30¢¢ ‘f‘or(aﬂd{tx%l(nﬁlgoriﬁﬁlh YhBiHeR ) 1D YK . bThe

anmoyl ) phenyl ) t hi azol - 2-yl)
reactigppirbire Wop eapeehirated bprersne-anddle tssdiingpd evap dixsglvedin THF (5

( i ¢ acid
), RS e MDA N I o6 TR e it was
stlrredias 80C @20 MinlHeufrdlized)witleetureee hgebou® NaHCO;, then extracted with
-dii sopr opyl carbodiinmde (64 L, 0.41 mo|)
dlchlgm&ghang d X399k gbhe ombinsd qiganiglayers were dried over NaZSO4 and

concentrated in vacuo to provide 2-bromo-1-(2,6-dimethoxypyridin-3-yl)ethanone (1.1 g) as

a yellow solid.

[0232] According to the procedure in Example 1, 2-bromo-1-(2,6-dimethoxypyridin-
3-yl)ethanone was reacted with (3-morpholin-4-yl-propyl)-thiourea to provide the title
compound (1.9 mg) as a colorless thin film. LC/MS (ESI) m/z 475.1 [M+H]. HPLC
retention time (Method B) = 2.87 min.

Example 16
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stirred for 10 mn at 0 C, then for an additional 30

mn at roomtenperature. N, N di nmethyl et hyl enedi am ne
w03606r30760. 41 nmol ) was added, and the reacti ORCWIUS205©028549

was stirred at roomtenperature for 3 h, then

concentrated in vacuo. The resulting 4-(2-

br o pRacelt plopibtetidi4dinéthylcam 1 hy DEHZAI -
di sSorved rn dry et hano “and use |nne rately

in the next BHAE

gﬁ%gﬁhylngl o eﬁ%%ﬂ] oilgaéetglﬁ?eg&&vg\ggl (ritte %néld\l() (4¥ r%mol) and

pentaﬁaomphahﬂ (75mg; ¢ 11 prongly ivps tissalvedeia THF (lom@y,iad cobled to 0° C.
tiitle conpou film

| or | hi
NN despopHep oz S48t BL) %ﬁfﬁnﬁ}mﬁﬁv&f@%‘fﬁéﬁ ) B dapfin mixture was

(R t room t ture. N,N-
e R R ST Gl 1) i spemaemeenav

dimethytethydejetifindao (364ng,| 0.4henmt)yyaceided, and tharepGREGhixture was

st ¥ FR SRyPEEHE e bribet ot inapio- B HRG e 25
brombch%QFNO@eﬁQmétQQIaﬂﬁﬂo)etﬁ?l%lb&%ﬁ%d@)(vas@ﬁ&blv’e@ fh @fy ethanol (4 mL)

dr ous The reaction m xture
anduﬂ.aélmmﬁdlﬂ@&’latthfrmweapé%er ature overnight, filtered,

fil

g@a{s% %&éor&&x Itt%t&l\é\%%c%ﬁlgr% g,F( gfg 1I ﬁé&%&%@gac}gﬁ)—N—S}

(d1m@tﬁ¢la1)ﬁh1rm)éthyl()ﬂsn§on@£mtddé®vas Eéz&ltd’desfiltls Cﬂ-ﬂfor%h@hﬁ& -A-prbpyl)-thiGB-ea to
was conbined with a solution_o
proviggshe titlgcogppaand (@3 mg) as giqeloriegshin @ nIrI\EéW @%JA@Z 5368 (),
pﬁag f 1 h, th
HPL{%%%%@# ra nge%h%\ga %ﬂgu::si glr.le was di ggol ved in
water (3 nmL) and neutral i zed vvith IMHCI. The m xture

was extracted with Et OA%K& and the organic
| ayer was dried over concentrat ed in vacuo.

e edd-2- &rﬁbﬁalﬁﬁﬁ) thidzoRA4 1 Bhenoxy)acetic

vvas conbi ned with phenylt rlmﬂhyl armoni um tribrom de

0.14 The r eag t ted at
BREITS T e b G
hydrb)@ﬁ@@tbpliéﬁbﬁe oV grm fito]) Wh@@lsmmaﬁtaéabw(mﬁ m/Ia)pﬁﬂlow'Eﬂ@y
resulting residue was dissolved in water (15 g
additéon of:anhidrows KaCls €H) ®r/dmempbind b zeasetl%mwyre Fpsitred 3 room

temp%?a@fxo.tje %@gm?éhg e Ethd ﬁf%_r'(ﬂtrx\@ rv‘?ag dbh trQ’eé in M0 @B Gesulting

oncentra I n vacuo e cru et one was
residde @9 ldiseolvied irddiyx ahieqR And.){ dndrd porfia bfj)he dbtainettselution (3.2 mL,

P RO R -
reactﬁgﬂjllnl ﬁghﬁa JEAGGLIRE aftothtfetiptturl st €8 tBén &Acbnt42¢d th vacuo.

to roomtenperature, then concentrated in
The waciue waEhiéssobsd irt wmtgr Grmblp alaima’mhmﬂmﬂe IMAEE]. The mixture was

susp r.of orm, L ollo
extrazti e b Al (S A Bt oo GRS g0y and |
conc%ﬂﬁjatt‘:(ll1 PPReese TRe 6D aEM o mhﬁéllvg@ i BAFI(36 I3 3nd amottjon of the
he reaction mxture was stirred at room t enperature

obtafn@d seltinn (5.2 ne . donmehtwastcegmbined with phenyltrimethy ammonium

tribromide (93 mg, 0.14 mmol). The reaction mixture was heated at reflux for 1 h, cooled

and stirred at room temperature overnight, then concentrated in vacuo. The resulting residue
was dissolved in water (15 mL) and extracted with dichloromethane (2 x 30 mL). The
combined orgainic extracts were dried over MgSO, and concentrated in vacuo. The crude

bromoketone was dissolved in dry dioxane (1 mL) followed by the addition of (3-morpholin-
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i n vacuo. The resulting residue was dissolved in

AcOH water (1:1, 5 nL), heated at reflux for 30 mn,
woaaledot6d r oom t enper at ure, then concentrat edPCI/US2005/028549

vacuo. The resulting crude product was dissolved in

DMSO (800 L) and a portion of the obtained sol ution

4-yl- ﬁr%@?lf)-lthlou&a QBEmEN@M13 nwasl). ST Redtie thixtilPhs@s heated at 80° C for 1 h,
urification (Method Z) to provide the tit]le coppound
coolqdzo Zoqry yeraRerafurey i |caneeniiaisH Bheasyos dhe eesultinens! ljlothlazole

was giqs}g 488 1@%%5%?%%5&6 BLERILREI by hAEHENVEERGE B) =
iisopbogle(ty e mmuqus amiotbjret hinplypHeapbpolicaialde 2y .- 022

mmo%)L %@traqcé%g%llﬁn * H%ﬂ (?pa;} g‘[nm;f %H?*}Bf ?@gﬂn G%hcln concl,ntrated

in VaBIYdj r%&%@lﬂtlﬁ?l‘&ﬂdu@ Svad d1s§013ed ﬁﬂQJ;()HWer (1:1, 5 mL), heated at reflux

- hydr oxyacet ophenone g, 7.3 mmol) was dissolved in
for 3a@enm®916(d1to @ocvm;empmmmvéun lsonegapted envastioadhy gesyligg crude

ot 3508 e LI DSBS Bycion 0 .

0.03% hendl) Wh ﬁib?edfaﬁtoqmpﬁrﬁﬁdaﬁdn (MetshadLZQ to phevidertas title detgpound
resi due was dissolved In THE (20 nl) and a portiQ

(2.4 mgpavbelpries agsrpiqus solidy LI/Mp (BS1) m/zmed 3 [Mg%ﬂmﬂl’ fetention

LRt hyl ammoni um tribrom de (1.05 g, 2.7
ume%psoalﬁme reaction m xture was heated at reflux for

1 h, cooled, and stirred at roon1tenperature
overnight, then concentr hn vacuo. The resulting
resi due was dissolved in {"é’ ¥5 n) and extracted

Wi th di Nghgagggh%ﬁx[a%uﬁo% @%heﬁﬁﬁtlﬁﬁiﬂﬂmﬂgﬂl{gam c
| ayers over Ny and concenirate
vacuo. The r gpetpholigoprapybtitioplaes?-carnd samide ssol ved

I RN TR TN T TR

mdelgaﬂaimhycnoﬁyaéletophmmb Xt b1 Duines) ¢addisghlvéd ﬂﬂacamm J100 mL)
e reaction mxture was heated at 80 C for, 1

folloptsd lbe@ddising of erlnideensdt2GQd Y gefiy@pellTbe sAsten gwéfure was stirred
at ro&li]letgmﬁ%%gﬁg [){/ég‘{i ?ﬂ t f gkr/eg?%hﬁa nt1h<:(r gggt{ﬁgécﬁc%dg&gin%%u&ﬂ?he

resuldigld :r?ﬁcﬁﬁdvﬁshdibsblivedlm ?Cbm(i’nyﬂletahgi haoitim (f5Re ohta@ed solution (7.4
mo and t hj ophene-2-car bo chlorid 4 L .2
mL, grfghinoli s s tvw@whwfrml%tﬂ%a@%m Eetﬁélaﬂ%ﬁl 0%0% %%mmol)

The ?éacﬁ?rpﬂﬁ)ztﬁfspﬁz{sq{eﬁfeﬁ’at }dIBR foiCOR %Bkﬁa&rﬁijsu('rﬂ’éd\r%‘?_‘% teht}Rrature

resul ting resi due was dissolved in
overhght elnbnactonCMakaabanfvacuCB () hmasultmg ®¢Sedjle vaasdlissohed in wates 15 mL)

and %?f" EﬁcgngY‘]ﬂbglhE]P;‘?ﬁ {s‘ggl \ée g Hﬁgl\é%oﬁ%ﬁ( ?9&5 lv&)ere dried

overMBS OF Akflcdn@entkdd i%gfam mﬁﬁﬁﬂ Jmﬁ’@ﬂfoﬂﬁﬁ&ﬂ)ﬁb@@gﬂ{’eﬁolved in
purification (Method Z) to provide the title conpound

cqloxesler@;i ), andeeportion shthaselupiem (smls B4l gumelgras combined with (3-

morﬁ%oﬁm—é%%]é%&)gﬁ%ouma l(ﬁ ﬁl%t gt %n%‘ols '”['B% rbbR A xfile Fadheated at 80°
C fot1 (hgcddl’ec[ 413& Beneditbam-tenydritute calbﬁhg]ﬁ- ’gﬂejl k:bn@ptreﬂeé jrPvacuo. The
resuﬁgltg res(;c)l(lijl(-*;mwasos?urs)lge?nrzlefi1 ?1? gry)cﬁlorl)c?tro}rg I(6n()eO pL) olilo oxg g]y agdltlon of N,N-

diisopropylethylamine (52 pL, 0.3 mmol) and thiophene-2-carbonyl chloride (24 pL, 0.22

mmol). The reaction mixture was maintained for 30 min at room temperature, then
concentrated in vacuo. The resulting residue was dissolved in AcOH (5 mL) and heated at
reflux for 30 min, cooled, and concentrated in vacuo. The residue was dissolved in DMSO

(600 pL) and portion of the solution (200 pL, 0.035 mmol) was subjected to HPLC
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[0237] A mixture of (3-alanine t-butyl ester
hydrochloride (1.09 g, 6 nmol) and N, N
wdizosopewpyl et hyl amine (1.04 nL, 6 mMmmol) was dPesmISH®E/028549
in chloroform (6 nL) followed by the addition of
N- (9-fl uorenyl met hoxycar bonyl ) -i sot hi ocyanate (1.67 g,
purlﬁ@aﬁﬂﬂleethM) torfﬁzaﬁtld: the tilexdotipeun® .S trg) aea yéilowmln) amorphous

erature concentrated, and the re t
solidy ETNIGESRam 8oL SIDEHTY BN Ergerih (g (YghpbRa Byl Hin
addition of piperidine (1.1 nL, 11 nmmol). The
reacti on m xture was nai nt ai ned at room tenperature
for 30 min, then concenExahpk 19n vacuo. The resulting

resi due s, di.ssolved jn dic Ito.rone hape (.3 , and
hexane (3e-FA-WESS .“' = #e was
filtered aggpetdiRi ifeddRéiT@arbbRemidd our ea
(1.1 g) as a ye OWSOI m xture o

1- [023He4n zruﬁmr@mf &ﬂakahim}bmr}d nsielt lmlmocm(m@ (1 98®, Agpmal) gnd N,N-

N R T T

the a@diué'ﬂigfNl(9fﬂ&?exﬁ'hhbtﬁbiﬁ@%ﬁﬂyhﬂlhwﬂﬁme €l. éigm tnmdl). The

. The reacfion mxture was heated 0 Cfor 1.
reacthm mlablrewas sthmd Yoeeriemparamre for I ac @mlcerlth'céeci and the rggplting

s ORI T . .

moDoThé fdaasdh) meltteivig midihtainad |t iour empbraairt doro8 @ nrih, AbéH
(95:3). and MeOH. Pr oduct ract | oq onbi

f wer e ed,
cone jpnagusy 1he oH e Tegidus By S0 FedBr ighipmomicfians (3 mL), and
hexa%%@p%&dgg%i "@%ti?%#?d }%@Hﬁ@tg ?{Jﬁg ff gt'ﬁz%egleandtdﬁ%ﬂ AR to provide
the tldonea{hi gyad £y{]W®0salig) as an of f-white solid. [0239] A

Enlﬁ)ég%A?%lXﬁlggEMF-j}t heé&rf{]p aﬁé-g)ﬁ%bgeé% -ﬁi}? g%,ﬁ%r{gg,el 5 mmol)
and thed )ﬁﬁo&rea ﬂreﬂar@ﬁﬁbavev@% S $ g'rﬁﬁ@l) ifhs @lisdol/Bl @i &nyfldS\Siané 3 mL),

by addition of 2-t |oghenecar bony
follogkd by adl@tlomef)Nu\I diisapropudethylamine (2oeakt | éﬁnrnpkhmeer%son

i PR 0 T T B R0 M
residG® RS Bisk@t&tlinl dhldtaﬁ)blﬁa (3 Hie) an@putifiedby fleshi (ﬂinemmgraphy (Teledyne

Tsco GarHTIDRL) BHpRBIRGGUIe b SIS AGREL A Mgnd MROR. Produc

fractﬂ)%§ 'vxre? clcﬁﬁlﬁlqe équtM%B{“arat%@ TPLRG0, B8Nean E%A@&@m‘lﬂ washed with

ng ester was I SSO ved [
5% aquxéusr}a}ntogr a0l shireh then dined beerdVigH0;. 40oncedtration insacua prgvided

at. r erature 6 200 / 020767
the aﬁ@?‘?tglé gﬁr&g}z@a)l@g anf‘bf?"‘%e concentrated i n vacuo,
gﬁﬁggg hESHE b BEmp&aIdAHE aﬂﬁﬁilgédowi)ﬂeﬁar‘é@%&fet@% mg, 0.41

the carboxylic acid nyg) as a yell ow sh
mm(ﬂ))imdjN N-6idstpropylathlemine (310 phet- hoimolpwep disee}vebipdy chloroform

(1 oo Sl Y P L3 oS B R R R0 i Dl e

react"i’&gin'iﬁt@ﬂ% wis if¥ad¥ate iih & BRERRMYE WJﬁQﬁiakl’@@b@er(?ﬁEW 140° @) for 10 min.,
nmol ). The reaction mxture was maintained at,ro

coolcd;th@pmttgmpera‘mre 20d gprcentrpfed igvasye tT}Eﬂ’Few r@Sld@e @@s dissolved

in DW @O8ﬁ§n§ﬁ g&l? ﬁ&g Oﬁﬁggb %hh??%g%é?&&%?? ? ggl‘gtgtllcgﬁ c@ntalnlng

the desired product were combined and concentrated in vacuo. The resulting ester was

dissolved in the mixture of TFA/dichloromethane (60:40, 10 mL), stirred at room temperature
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m xture was mai ntai ned at room tenperature overnight,
then concentrated in vacuo. The resulting residue was
wdizesakeed i n DMSO (200 L) and subjected to HPRCI/US2005/028549
purification (Method Z) to provide the title conmpound
(1.8 ng) as a yellow sh solid. LM (ESI) mz 509.1
for 3@ Wi congipi@tedan aaguopthen ithrere§ulindiedid@ was driddimyasno to provide

the C%ﬁ%’ggicﬁ‘”&léént%ai A Yelarsh aolidan- 2- y1 ) t hi azol - 2-y1 ) thio
p r[em]ZA nEiRfubOsBE deil %Eéiﬁydd)a%bﬁ@(llsglrﬂ%xﬂ% ﬁmdmpa&ﬁm de

e procedure in

2%{%?11 According to t
penta%b aenl § 1o §-¢ anpabives disselved wr ghlosgfoym (égnle}fo\lylawed by
add1t1t§)fh(aogﬁ\§,§1f ?Elgo Zgé}g?agﬁgémgﬁ% (4‘? KL, é)l 4 Eimol) The reaction mixture was

mainsaliedhit gcmmemﬁa@fm lfmﬁ?smmdn )tlmnmdr?gr tzmja)naﬂe 0. Omnmbl)v\m added to
acteqd wt |1 C ane stir
a SOI‘ft%c;’é‘rﬁftnéFFﬁéPH’t”g? B4t ) Bk @i pho v vzéwactlon

mixtirB s MFSQ¥E 9t 1oBrd '\@Q?eraﬁﬁg o%érﬁx%h\e thep dc'oﬁce]rMaﬁl@% ShART ‘The

The resulting preci ate was filtered and dri ed
resultipgigsidue wap d(svcplde;:l n DMSO (200 pL) and subjected to HPLC purlﬁcatlon

N- (3-am nopr apyl.) - N-(4- nzof ur an- 2: yl.).t hi.azaql 5 2-
ovethid 2 BTR38E AR chimngud €656 P o FouRe iR by o
509.1 0248]. APICtbidhBorPfimb (WeBBUTS P35 8palied above (77 ny,

0.2 mml) and N, N- diisopropylethylamne (139 L, 0.8

nmmol ) was dissolved in chloroform (2 nL), and a

portion of the solution #gg) Jer200- 02 mol ) was added

to a solution of 1l-acetyl-Is BiSi pecotoyl chloride (7.6

ng, 0. DAcetN-(3-(N-HIgenzbairan 2200thigzol-2hd) thiophth G-

m xture was nai nt ai ned at roomtenper ature over ni ght.

). The reactRoxs LORMIDipgridinedrcaibe g

t t F2at 84,

ey i ?%133@%@88%&%@?%%%%% (R PRty ttegnic acid
tert-baitydl estwbwes:ﬂrm&fchme&lﬁmctq:mbuﬁyl S-ENH(@r(béridbtinad 2 Z))thiezol-2-

o B B SRR 455 e A hrometan
(3:2)! dtiRed GVRS o tbnfplerature 305D i) cofoéRRE® irdvacub lihMissolved in MeOH
2006/ 020767 PCT/ US2005/ 028549

and trqated-v(itie IVIGGH ethero Kheyesmitinzaregipijaty wis fifered apg dged ingyaguo to
ol BT C0} RSB, DRATDE 2 RSB Samic

(220 thg)ds awmdlite sehdl  tri s(di net hyI ai ni no) chl or ophosphonl um
perchl orate was di ssol ved i

(7 , 0.02 n
( 20842 Amw%mﬁemmrmﬁ ahgrye 617 mg, 0.2 mmol) and N N-
s laetrhyl 7
diso R PO (0 e Yk ol i A oo L), g
portiéof 86 solution (20OuINO(E- mmol) was added to a solution of 1- acetyl 1son1pecotoy1

chlorgi&?é_g ép ! Op(i;@%(@mcégngcg? éi)?ﬁm (g&béLy rihﬂhl a(%g)lg n&l& wag E]ntained

at rod %’erﬁﬁeﬁ‘%fe%{femléﬁtuf el“%@%a&fohrrﬁlﬁﬁlr@\}vﬁ RRMAIREPA" I@Bﬁirt@mperature
overni g resulting mxture was subjected t

overrhEiLtthu pomqenmue@ m Yaveohdte Bsulting p‘tsmdned@%tdmsotwedlne DMSO (200
uL) and subjected to HPLC purification (Method Z) to provide the title compound (4.5 mg)
as a yellowish solid. LC/MS (ESI) m/z 537.1 [M+H]. HPLC retention time (Method C) =
3.44 min.

Example 21
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compound (3.2 ng) as a pale yellow solid. LG M5 (ESI)

mz 523.5 [MtH. HPLC retention tinme (Method C =
wa@.206/000717 Exanpl e 22 PCT/US2005/028549

N- (4- (Benzof uran-2-yl)thiazol -2-yl)-N-(3-(4, 4-di hydr ox

ypi peridin-1- yl)propyl)thi ophene-2-carboxam de [ 0244]

Accor di ny-(e(Beheofarnce diytkiarzel- EXBMPAP- (I Piperidin-1-

3-anmino-1-p oeanol vygs transforned into the
am notr i azmwwm}%nd

t r[@@ﬁﬂdA%lkﬂlréLM’ 1- ﬁﬁfn@ﬁfo foRiddcRY 308, .02 mmol) and
) thi asol g %

4- ("benzof ur an- 2-yl) ol - 2-yl 0) pr opan-1 - ol
tris(dém&hyhgl)m@)shmmphmnhenmm peatctdgraten(@ thg,dr Grinhwd) was disdoived in

v S5 st 2o, STQL 820l SRS 1991 rumon

The dadetoRi nihirk KRk malﬁhlwdi hﬁ@&h&%ﬁ&aﬁﬁa fbr Qo xﬁn@emm

was di ssol ved orof orm (32 ) e reaction

ammmrxapmla@wa@ené@ﬁl@@-zv-pﬂ)@q@pb%gmo B aioraids (gt mgp.02

L R T ——
resulﬁ@ﬂdxtgf@b%&fgb}ﬂ:c&yl tQEPLA mifichtich (Vietaph Z) ecprobiaeythe title
ri dae

chl I The _react]i
comwn@&% %ﬁ%&) as ﬁ aleelPBaTe LOARS (Bsh W5 5aes [37%6@/ Bt retention
time@/l Cﬁ int hen cooled to roomtenperature. The
g so utlon was washed with water (2 x 30 inlL)
and concentrat ed in vacuo. The resulting residue was
di ssolved in DMSO (2 nmL) _and ified by HPLC ( Met hod
X) to provide the am de F p"FS%Eas an off-white

rmol ) was d| ssol¥im cool ed

@245’} Ag@o%gl &8 F%%%rq%@dﬁﬁcg%% r ]Fe f3'ﬁ¥10 qBH%An%? Wﬁs

at
transfcﬁﬁiéﬂluﬁﬁ tliﬂ aqhmromama& Whichﬁzﬁé dﬁsollve@m :lT-EmDH! aad tregted withdM

h, washed with wa x 30 m.) t he azeoi gPe%
HClgjhertornspyign é- (ﬁz(bsznzgﬁlrmil ﬂ)éhlb?foé@rbd%mtf}ﬁ’ rgea- {9l (437 mg) as a
wh1tér§o?l a%ttﬁ?hgcﬂﬁcﬁl&?&éjéé | oil was used in the next step

out er purification. 62 WD 2006/ 020767
PQDZHJS]ZAOﬁb@ﬁ'BMQle aﬁrﬁﬁdtﬁ]azdlmhﬁirgd:ldmedd)mpam@ above (423 mg, 1.36

mmq%}dgl%ﬁn Blfs?tggleﬁgflfsa]gl)g%tagmﬂ.ﬁgﬁ4 pﬁlng% olil)yv(\j/erlsaélssolved in dry

chloﬂxfd}liﬂjpﬁﬁﬂf apy k&ichyh AR Wwadthehted n 8 pPa¥Bkn vA&E] at 80° C for 30 min
di ssolved 1Tn NW (200 L) followed by the addition-of 4

and ohohmsll tecodratersperatze.  Nid-Ditsapropplathytamdne (o0 vy, 6.12 mmol) was

T e T
reactBdOM B 1@ -wasTirBditetl in AiRcrowale dyenvi@six agsies 25018 120° C) for 45 min,

reacti on m xture was _nai ntained at roomt enper at ure

then goelediqyrpom terwRTasPi Fhcagsuyna-letion was Fiaghegyvithgvater (2 x 30 mL)
o B 8 S5 LR B 8B )
purifiei nHPDG (Metigod Xptohprovi@ the @niib (3d hmgxsarpdiE-widte solid.

[0246] A mixture of the amide (318 mg, 0.83 mmol) and N,N-diisopropylethylamine
(432 pL, 2.48 mmol) was dissolved in dichloromethane (28 mL), cooled to 0° C, and treated
with methanesulfonyl chloride (192 pL, 2.48 mmol). The ice bath was removed, and the
reaction mixture was stirred at room temperature for 2 h, washed with water (2 x 30 mL),
then azeotroped with toluene (2 x 20 mL) to provide the desired mesylate. The residual oil

was used in the next step without further purification.
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N- (4- (Benzofuran-2-yl)thiazol -2-yl)-N(3-(2-(hydroxyne

thyl)pyrrolidin-1- yl)p ropyl)thiophene-2-carb oxam de
wpQadpomecordi ng to the procedure in Exanpl e ROT/US2005/028549

1-ami no- 3, 3- di et hoxypropane was utilized, replacing

the HPLC purification with flash chromat ography

el[0247)dn Wigldve H@k@ﬁ@éﬂlﬁﬁraﬁb@ ik tufeost &@I@bﬁddﬁeﬁgoﬂdhydrate
triethyl am ne, provi de N-(4-(benzofur

hydraghloride é?zmg, 0. Zym}m&wpé NeNdliigenerypthsiaining ﬁgc&}h Orfemzod)yas
d1sso$ﬁzef a@g@@a%ﬁo&\éﬁ tgfthé th? gon of %%%Lleéﬂ?f’élh‘\‘}ésoﬁh@ freaction

di oxane
mixtuge Wae dlaimalﬁedl‘at raonh tdmvbrkiGid @steltmght( Fherkglutiers wasidedntedhand a

J d d.th
solutigiof Riqmem Preprp v s daranmgh T oGP L Sl S iig e
reactl‘l%h h&ktutd 89s HaintBR atS3bhAGhRFatWd dveWRER! thed I@ﬁnﬂQ@JBy)H?LC

ayer was neutralized with saturated aqueous
(MetlszZ) toxprovads the dekitdd eouhled pralugt (90t me) as amffmumb@ LC/MS

(ESDJB%?@ﬁgr f&@é‘gf ts%igﬁlg%‘iglétlé"elﬁﬂgg g}’[atll\‘ﬁg??(gggmm, 99% as

an off -white solid. [0250] A m xture of the al dehyde
(8 ng, 0.024 mmol) and (S)-(+)-2- pyrrolidi nenmethanol
(12 ng, 0.12 nmml) was dEXa@p é’é in 1, 2-di chl or oet hane

g i)l.Q-i;4-hhfn@$g%§ﬁ$lﬁyla5&9ﬁbmh Y! flﬂ’ e rg@hl?%)gf%ﬁﬁhgf-

e 1T eactil O TTl X
mai nt ai ned at r adpropyijhicphene2fcarbdxamidehen

ggﬁ%&gg]: r ct:q%rj@hg ﬁlf%céup?% II.?I'E )1rr1 %g{lnﬂq el rélglslrllcgrﬁé JERoxypropane
was ?tﬁ%gtﬂeﬂgglﬁg it ﬁpﬁcg%ﬁﬁéé:{hinev%}?ﬂasht&ré?ﬁé{ phy éluEad Wah

O provi the title conpound (1 ng) as a
EtO Athexaye hixiures obnmnlngmmetbﬂm)nemqpr%@e -(Avilaanzofipane?-

ol B B Bt 43 MRt G

f ojoh 99y AGoREIoR @4 Bbsackiab(880 nig) 1.P8hh@ol) idioxans Epaipdrabyooled to
the General Procedure for Solid Phase Parall el

0° C@dtlﬂasﬂ@/qtmrt(ﬁ sal)nyasorddpds Thesice b veas 1pPE¥ebddhe sraction

mlxtgl%(ag sI slt1rre Ilé)rgp{a{é%pgéﬁffg\%ﬁ%g dgl}moé B@%&; dith R RPIPRE) B

extranéH/\Mﬁﬂ'Q@t’éf. O824 8eouf dbleewis hatitdvBzddRlrith @Inm(ndrmﬂubdamé\l aHCO3 and
In/Z retention HPLC nt hesi

extrogloCgHh C{OaR )Y 16 - IheEaHORG LGRS JoRTeauaF G399 pyeragSOs and
conc%gﬂgd §> p6g€r1ﬁﬂﬂya{ldéﬂ'k;g§ (‘7’33 BQO% OBPRBVE IWmtcARaa de

[0250] A mixture of the aldehyde (8 mg, 0.024 mmol) and (S)-(+)-2-
pyrrolidinemethanol (12 mg, 0.12 mmol) was dissolved in 1,2-dichloroethane (500 pL)

followed by treatment with sodium borohydride (1.1 mg, 0.029 mmol). The reaction mixture
was maintained at room temperature for 1 h, then concentrated in vacuo. The resulting
residue was extracted with DMSO (250 pL) and filtered. The resulting filtrate was subjected
to HPLC purification (Method Z) to provide the title compound (1 mg) as a pale yellow solid.
LC/MS (ESI) m/z 468.3 [M+H]. HPLC retention time (Method B) = 3.08 min.

Example 24

63



2-(2-chl orophenyl)-N-(4-(4- Exanple

met hoxyphenyl )t hi azol -2-yl)-N-(3- 486.3 2.96 A 1 or
waunoglhdicnopr opyl ) acet anmi de Met hod 1 PCT/US2005/028549

2- (3-chl orophenyl)-N-(4-(4- Exanple

met hoxyphenyl )t hi azol -2-yl)-N-(3- 486.3 3.08 A1 or

no[loﬁﬁb]lehﬂ)ﬁQ lowing) eoompoanildiéstddeinlRablell were prepared by the General

3 [ .0 opyl ) - 4- 5- anmpl e

ProcdfuFck So8A BB PeES GMests Mrffiod By TS BasTy mopeedures a

exenplifiv@ iribd etampPles, %idiﬂingttMéMp}ﬁ}@gtmgg}ﬁd&r(ﬁs.( 2, 5-
Exanpl e di met hoxyphenyl ) thi azol - 2-yl Jt hi ophene- 2-
460.3 2.99 A 1 or carboxam de Method 1
N- (4- phenyl t hi azol -2-yl)-N-(3-(pyrrolidin- | - Exanple
yl) propyl )t hi ophene-2-car boxam de 397.9 2.88 A 1 or
Method 1 N-(4-(4-nethoxyphenyl)thiazol -2-yl)-N(3-
Exanple (pyrrolidin-1-yl)propyl)benzam de 421.9 2.96
A1 or Method 1
N- (4- (4- met hoxyphenyl )t hi azol -2-yl)-N-(3- Exanple
(pyrrolidin-1-yl)propyl)thi ophene-2-carboxam de 428. 3
2.92 A1 or Method 1
N- (4- (4- met hoxyphenyl )t hi azol -2-yl)-N-(3- Exanple
(pyrrolidin-1-yl)propyl)furan-2-carboxam de 411.9 2. 86
A1 or Method 1
N- (4- (2, 5-di met hoxyphenyl )t hiazol -2-yl)-N(3- Exanple
(pyrrolidin-1-yl)propyl)benzam de 452.3 3.00 A 1 or
Met hod 1
N-(4- (2, 5-di net hoxyphenyl)thiazol -2-yl)-N(3- Exanple
(pyrrolidin-1-yl)propyl)thi ophene-2-carboxam de 458. 3
2.98 A1 or Method 1
N-(4- (2, 5-di net hoxyphenyl )t hi azol -2-yl)-N(3- Exanple
(pyrrolidin-1-yl)propyl)furan-2-carboxam de 442.3 2.92
A1 or Method 1
N- (4- (4- met hoxyphenyl )t hi azol -2-yl)-N-(3- Exanple
(pi peridin-1-yl)propyl)thi ophene-2-carboxam de 442.3
2.95 A1 or
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Method 1 65 WO 2006/ 020767 PCT/ US2005/ 028549
HPLC Conpound Nanme m Z retention HPLC Synt hesi s

woinw/ktshod Met hod (i n)

N-(4- (2, 5-di net hoxyphenyl )t hi azol

LC/ MB
[ MeH]

PCT/US2005/028549

(pi peridin-1-yl)propyl)benzanm de 466.3 3.06 A 1 or

Met hod 1 N-(4-(2,5-di net hoxyphenyl )t hi azol

Exanpl e

(pi peri di n-1-yl ) propyl ) t hilpehe- 2- car boxami de 472. 3

-2-yl)-N-(3- Exanple
-2-yl)-N-(3-

KI—?JZ IZ\ZLSOtrjl IV?:]nOO ; | ) t hi az bIG/RESy HELE I
: met hoxyphen i arz 3 .
(pi per i Compduyd Nanégyl ) %/ur an- 21 cankox g }et tﬁ(%s BE?QEE(? ; Synthesis
A1l or Mthod 1 [M+H] ethod " Method
N-(3-(azepan-1-yl)Ypropyl)- N (4:nheny| hJBFW)! D
N-(4-@xmehosyphenybibsiezald-oB-2420. 3 3.12 A 1 br Methpd 1 | Example
dimethyl(S~(8 auwpbelimbpydpypbeipyanyidnr (4] phEhyl | hi 2851 -p- A | Lor
Exanpl e yl)thi ophene- 2-carboxani de 4P6.3 3.11 A 1 ofMethod1
2-(2-dMBdrBsteknd1)-N-(4-(4-
meth y@ﬁﬁmglyl)tt\]).g[ opyl ) - N-(4{phenyl t hi azgl - p- Example
morpl’f&iﬁl%g{o% D¥dekdrhiian- 2- car boxarmi de 48033 3.99°A 1 o 1 or
TN 3-(azepan-1-yl ) propyl ) - N-{4- (4- Exanpl e Method 1
thox ||| azot=2= yl ) benzranrde #5633 tI—A 1T T
Izngh‘ﬁlbg U%% lﬁﬁe@an 1-yl) propyl)-N(4-(4- Exanpl e | Example
(H‘é(P?B%’ 2-yl )t hi ophems-2- %66.3{3.06 A{lor
morplaﬂlmoemaﬁ%ﬁﬁr@ée Met hod 1 Method 1
N (3-(azepan-1-yl)propyl)-N (44(4- ' FExanple
N-(3-(ri¢thpbeympidpsopy ) iN-&261,52- y1 ) f ur an- 2- caf boxami de¢ 440. 3| Example
dimetBoXghénill)thiazoINByDloahzdmids- ( 3 454.3 3.02 A 1 or
- (azepan- 1-yl ) propyl )-N-(4-(2,%- Exanple Method 1
N-(3-(diethylamino)propyl)-N-(4-(2,5- Example
S;r;;e(;c)t::;;;g?enyl)thmzol&—yl)th10phene—2— 4603 .99 A 1 or
Method 1
N-(4-phenylthiazol-2-yl)-N-(3-(pyrrolidin-1- Example
yDpropyl)thiophene-2-carboxamide 397.9 2.88 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3- Example
(pyrrolidin-1-yl)propyl)benzamide 421.9 2.96 A 1or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3- Example
(pyrrolidin-1-yl)propyl)thiophene-2-carboxamide | 428.3 2.92 A 1or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-(3- Example
(pyrrolidin-1-y)propyl)furan-2-carboxamide 411.9 2.86 A 1or
Method 1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3- Example
(pyrrolidin-1-yl)propyl)benzamide 452.3 3.00 A 1 or
Method 1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-y1)-N-(3- Example
(pyrrolidin-1-yl)propyl)thiophene-2-carboxamide 458.3 2.98 A L or
Method 1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3- Example
(pyrrolidin-1-yl)propyl)furan-2-carboxamide 442.3 2.92 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3- Example
(piperidin-1-yl)propyl)thiophene-2-carboxamide 442.3 2.95 A 1 or
Method 1
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di met hoxyphenyl )t hi azol - 2-yl ) benzam de 480.3 3.18 A 1

or

Method 1 N-(3-(azepan-1-yl)propyl)-N(4-(2, 5-

waxensphere7 di net hoxyphenyl ) t hi azol - 2-yl ) t hi ophe ReT/2:52005/028549

486.3 3.12 A 1 or

car boxam de Method 1

N-(3-(azepan-1-yl)propyl)-N(4-(2,5- Exanple

di met hoxyphenyl') t hi azol - 2-yl') furan- 2-| 44PL€ 3. 06 A 1
or carboxam de Method 1 LCMS | | etention | HPLC Synthesis
N- (3- (4-empoyndpNgBleazi n- 1-yl ) pf 01@/'%- N- (fine EXPiWRRkIfod | Method
E’he[].yllihl azol - E-yl ) benzami de 4piIMiH], 53 (finh OF Method
N o WAl L) Vil 1 I L= O )= 1T\ (4= EXdITpl
N{¢‘§ﬁéf}’§}ﬁ‘?ﬁ%ﬁ’n@§ﬁ d¥iENere. 2l %ﬁbp;aﬁﬁ 427, 1,2, 4pEXemPle
(piperidiy-T75) npigl o 2006/ 02D 78P-PT/ d005| 028549] L OF
L MS HPILC Conpound Nanme 1n/Z Fetentijon HPLC Synt hes Meth(’dl
N-(4-Q2Mrdimethoryphertyhdd a2 N-@Gri n ’ Example
(piperhdif-3-yl)promtliyibphauer2agdrboxbmydg pf offid.) - N- (403 Exanphe | 1or
phenyl t hi azol - 2-yl ) furan-2-carboxam de 411.1 P. 42 A [Method 1
N-(4-@"5-diMedt henyl)thiazol-2-yl)-N-(3- Example
(pipe iﬁ-‘i;?fl)gq-r X PNERYdRhRaazol - 2- 4493 N (32 04- Exampl €| 1or
muet h““ Lpgraam n-1-yl) propyl)bephzam de| 451. 1 2{55 A 1| Method 1
T 1V THhIU L .
1;;&@;%{@%@%&%F114é1%}|§ﬁ“)‘4ﬂ|‘1‘|a%1°|zlbzl';] . %}h@%N- (344 Pragple ]f’;imple
i perazin-1- L 2-7
1 or Earphmmnri de ?\//b\2 ELgD}I/ )"t opnene; 2 [ AMGthOdl
N-(3-faz¢ppn¢ byhpropphyifelanyithiaadtad-- 2-y1 ) - N (3- (4 Example
yh)thioptehg2piagexamide 1-yl ) propyl ) f lr 426.2- EX%SrbI el A 1or
carboxam de 441.1 2.45 A 1 or_|Method|1 Method 1
N-(3-Dzéfml 2y Bp@ipyBpihoxphhigtifiiayslti-az ol - 2- yl ) - N- (3- | Exanpl ¢ Example
yl)furan-2-carboxamide 410.3 3.03 A 1or
Method 1
N-(3-(azepan-1-yl)propyl)-N-(4-(4- Example
methoxyphenyl)thiazol-2-yl)benzamide 450.3 3.11 A lor
Method 1
N-(3-(azepan-1-yl)propyl)-N-(4-(4-
Znaiglc;);ynlzgélyl)thiazol-2—yl)thiophene-2- sses | 306 R ?’;imple
Method 1
N-(3-(azepan-1-yl)propyl)-N-(4-(4- Example
methoxyphenyl)thiazol-2-yl)furan-2-carboxamide | 440.3 3.02 A 1or.
Method 1
N-(3-(azepan-1-yl)propyl)-N-(4-(2,5- Example
dimethoxyphenyl)thiazol-2-yl)benzamide 480.3 3.18 A 1or
Method 1
metoryphershissel-ylybiophere 2 Example
carboxamide 486.3 3.12 A 1or
Method 1
N-(3-(azepan-1-yl)propyl)-N-(4-(2,5-
dimethoxyphenyl)thiazol-2-yl)furan-2- 103 | 3.06 A ?’:;mple
carboxamide Method 1
N-(3-(4-methylpiperazin-1-yl)propyl)-N-(4- Example
phenylthiazol-2-yl)benzamide 421.1 2.53 A lor
Method 1
N-(3-(4-methylpiperazin-1-yl)propyl)-N-(4- Example
phenylthiazol-2-yl)thiophene-2-carboxamide 427.1 249 A 1or
Method 1
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(4- et hyl pi perazi n-1-yl ) propyl ) benzam de 481.1 2.61 A

1 or Method 1

WOR(06/00®765- di met hoxyphenyl )t hi azol

-2-yl) - N ( 3- PEXAISPI068/028549

(4- met hyl pi perazi n-1-yl ) propyl )t hi ophene-2- 487.1 2.55
A 1 or carboxanm de Method 1
N-(4- (2, 5-di met hoxyphenyl )t hi azil g’y ) HML(B- | Exanpl ¢
(4-net hyl pi perazi n-1-yl ) propyl > Rretéftiorp| HPOCA| Synthesis
or car HoXBRPR NElifod 1 WZ | gme | Method | Method
N- (4- (4- met hoxypheny!| )th| azol - 71M4)H]N-(%l-ni ampl e
N_(3 %4)]7]%{1!1 1p ée‘fyil HY}L @l)m l 'I ~Tleldal DUORAl TIT U H#Z0. S Example
phenyjthiazpls 'é’) iulf E%?‘ﬂb@?yphenyl thtalo| - 229F) - | Exédhpl el o
__l&LQS_unr_phoJ_u_rprgfyL;_benmmd: 472 312 90 A I or Method 1
N-(4-fmsthgxyphenyl)thiazol-2-yl)-N-(3-(4- Example
methyipippigsinol-p)grepyDbemgathisiey pheny| | t Alako| - 22.95)-N A 1or
Exanpl e (3-nor phol i nopropyl ) bgnzam dg 456.3 P.81 A 1Method 1
N-(4- Qt—mMibhﬂﬁeﬂ;yl)thlazol 2-yD)-N-(3-(4-
methybiptralik- Rpikid Al azol - £yl 3 meg byl - | Exqpl g Example
Carbo)gt em)r nopr opyI ) benzam de¢ %55 1312.880A | ot 1 or
Method 1
)/ ||y| thiazo—=2=yt A\

Ee(ti : W %iyg?”% (gé 1) benzam de 456.3 b 81 A | Example
P P ’l‘?o]d p py 441.1 | 245 A |lor
carbokgraifle 4. et hoxyphenyl ) t hi azol - 2-yl ) - 4t net hyl - | Exanpl €Method 1

N (3-morphol i nopropyl Ybenzam d p 452 312 .85 A or
N-(4-{As9-donethoxypiend)thiond B 16@-PCT/ US2005/ 028549| LC/ M| Example
(4-mdtiBfifipGanipelsphipiNayigbehnddideet ent i| oASHPLLC S0l hesi s A 1or

[MtH time Method Method (min Method 1
N-(4-22,§Xiahandkyphedyhmmioxyphemd ) {hi azol 1 2-yl ) - Ny Exanpl e
s PRLADALL TR phesam de $63.1 2 R A
carboxammide 7.1 2.55 A 1or

Method 1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-y1)-N-(3- Example
gi;rgloe)gﬁﬂ};erazm-l-yl)propyl)furan-Z- 4715 2,50 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)cyclopent-1-enecarboxamide 428.3 2.73 A 1or
Method 1
4-chloro-N-(4-(4-methoxyphenyl)thiazol-2-yl)- Example
N-(3-morpholinopropyl)benzamide 472.3 2.90 A 1or
Method 1
3-fluoro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N- Example
(3-morpholinopropyl)benzamide 456.3 2.81 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl- Example
N-(3-morpholinopropyl)benzamide 452.3 2.88 A 1 or
Method 1
2-fluoro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N- Example
(3-morpholinopropyl)benzamide 456.3 2.81 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-4-methyl- Example
N-(3-morpholinopropyl)benzamide 452.3 2.85 A 1or
Method 1

67




Met hod 1 N-(4-(4-nethoxyphenyl)thiazol

Exanpl e
wa4m6R2@678 A 1 or Method 1
N- (4- (4- met hoxyphenyl )t hi azol

-2-yl)-3-

met hyl -

-2-yl)-5-nethyl -
N- ( 3- nor phol i nopropyl ) f uran- 2- car boxam de

PCT/US2005/028549

Exanpl

e

N- ( 3- nor phol i nopr opyl ) f uran- 2-car boxam de 442.3 2.84 A

1 or Method 1 HPLC
N- (4- (4- et hox henyl )t hi azol - 7L§jl SN fetentot2"THELC | Synthesis
mor phol § WBB?‘H@ i ophene- 2- car W%an daifléd4. BV A Method
1 or Met hod 1 [M+H] (min)
"""" H)=IN(3-—EXanpte
‘2‘303’”1‘\6 N rﬁgfhgc?éﬁ“ iﬁhl&‘ﬂ gb’ﬁq c a?, géxfm de, 447.9 2,98 pExample
-moyp mowpx@l&e . ) A 1or
Ne(3-nprpholinopropvyl YN (4-n-1 0l yl thiazol-2- Method 1
N-(4-(rmethpsprheps) thiagal byl anmg®yk28| 3 2. 88| A 1 or | Met hod| Example
N-(3-mopholipoopy Hyuncheaibeias)id¢ 1, 4] d#433 nf 6 2.78 A 1 or
yl)thiazol -2-yl)-N(3- Exanpl e Method 1
N-(4-(empihokypiepyiphiazot hiyDhmetyR- car boxanj de 472. B 2. 72 AExample
N-(3-tho ohNEﬁrb )fliran-2-carboxamide 4423 2.84 A 1 or
N-(4-(4-ch oro 3-ni trophenyl)thiazol -p-yl)-N([3- Method 1
N_(4_@x§g§l {,lw&%lr_@_%% {é}) thiophene- 2 car boxajm de Example
morp hene-2-catl §c 4 3 i A 1or
N-(4-(#-¢hlorophsnybthigZol-2-yl)-N-(3- Example
morphelingpropy ithinnkessycpbenginideni azol 4991 ) - N-98- Exarpl e| 1 or
mor phol i nopropyl ) t hi ophene-2- carboxan de 442.8 2.95 AMethod 1
N-(3-thorpholiMeprhpyl )-N-(d-~g-dol {lhiaxcd2ophenyl ) t h| azol - 2- y1 ) - N- ( BExample
yl)thi@lﬁﬁ@fla:arbmamhﬁl i nopropyl ) thi ophgr&s 2} caz.B®xam dea 1or
439.1 2.73 A1 or Method 1 nethyl Method 1
: FOpyl JThiophenef Exanpl g
Iy\i)gl EEW%H@L& H6 4-yl)benzoate 42.3 r2m83 A 1 of Example
morpholinopropyl)thiophene-2-carboxamide 472.3 272 A 1 or
i3 propy p Method 1
N-(4-(4-chloro-3-nitrophenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 493.1 3.03 A 1or
Method 1
N-(4-(2-methoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 444.3 2.78 A lor
Method 1
N-(4-(2,4-dimethylphenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 442.3 2.95 A 1 or
Method 1
N-(4-(4-cyanophenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 439.1 2.73 A 1 or
Method 1
methyl 4-(2-(N-(3-morpholinopropyl)thiophene- Example
2-carboxamido)thiazol-4-yl)benzoate 472.3 2.80 A 1or
Method 1
N-(4-(4-(methylsulfonyl)phenyl)thiazol-2-yl)-N- Example
(3-morpholinopropyl)thiophene-2-carboxamide 492.3 2.48 A 1or
Method 1
N-(4-(2,4-dimethoxyphenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 474.3 2.81 A 1or
Method 1
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N- (4- (4- (et hyl sul fonyl ) phenyl )t hi azol

Exanpl e

waameR 2648 A 1 or Method 1

N-(4- (2, 4-di net hoxyphenyl )t hi azol

-2-yl)-N
( 3- nor phol i nopr opyl ) t hi ophene- 2- car boxam de

PCT/US2005/028549

-2-yl)-N-(3- Exanple

nmor phol i nopr opyl ) t hi ophene- 2- car boxam de 474.3 2.81 A

tc;)lrvs mt;t hod I 66 \ADQOObir{UZO/O{JQpFﬁ)}%rSQU%@E@ 0p8549
LC Conmpound Nane ml Z re n i B ;
[ MtH (CorophentBenet hod (nin) m/z r&%‘?"sy ﬁftffd Sl\y{‘;tt‘l‘;s;s
N- (4 (benzof ur an 3- yI )t hi azol 7{M+)H]N ( Ihirsxan% e
4R 2 092
N Gonb o G SRR e e 2 eprboxan e 5209 ple
morphelingpropypthephepméngibpramidsol - 2f AN | 3-2.Bkanpl eA | 1or
nor phol i nopr opyl ) t hi ophene- 2- car boxanj de 447. 0 2. 83 mMethod 1
N-(4-@-adrloropdrtyt)thidzol-2-yl)-N-(3- Example
morpiMlipdplodyDthi aphepdi@ayibpkithiaizol - 21 y4J7.0N- [ 3-2.8xanpl eA 1 or
nor phol i nopr opyl )t hi ophene 2-carboxan) de 447.P 2. 95 AMethod 1
N-(4-(3 6Hloro rgl@%lézol 2-y 1)% -(3- Example
morp ?ﬁ r&.lﬁﬁ{‘ %Qarﬁ 1) thiazpl g2 ylig (B- 1 or
[ nopropy th| ophene- 2t carboxafr de Method 1
Ny @THEP HB‘M EET SUK). 5 \E E N Y S Example
morplgﬂh)npamz hiop nwrwa kit cof bt fre 598, 5| . 90 Al 101
or __Method 1 N (3-norpholinoprépyl)-N (4-(pyridin-3-| Method1
N-(3-mogrholivoprpby)-IN-Gl(yridingd-) t hi ophene- 2- tar boxan] de 415] Example
yDthidzo82-ytHiopheneMbtdrbakainide 415.1 1.92 A 1or
N- ( 3- nor phol i nopropyl )- N (4-(pyridin-4- Exanmple Method 1
N_(3_I\fllo}§}fa,qlﬁglg}lop§1)y¢ Z4.{yyggﬁhegle 2- cafboxam fle 415.1}1.93 A| Example
yl)thl%lrzrgﬁﬁ %elin;"ne- -Eatb .«?' i nopr opy{3 1N (41.68hi pphep- 211 o
Ex’e} hi azol - 2-yl) t hi ophene- 2- car boxam de 420{ Rfethod 1
N—(3—ﬁ'iourp“ho'ﬁnopropyl)—N-(4-(pyr1d1n-4- Example
yDthiazol-2-yl)thiophene-2-carboxamide 415.1 1.93 A 1 or
Method 1
N-(3-morpholinopropyl)-N-(4-(thiophen-2- Example
yD)thiazol-2-yl)thiophene-2-carboxamide 420.3 2.69 A 1 or
Method 1
N-(4-(5-chlorothiophen-2-yl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 453.9 2.93 A 1 or
Method 1
N-(4-(5-chlorothiophen-2-yl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 420.3 2.65 A 1 or
Method 1
N-(4-(3,4-dichlorophenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 482.3 3.13 A 1or
Method 1
N-(4-(4-fluorophenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 432.3 2.78 A 1 or
Method 1
N-(4-(4-(difluoromethoxy)phenyl)thiazol-2-yl)- Example
N-(3-morpho11nopropyl)th10phene-2- 479.9 293 A 1 or
carboxamide Method 1
N-(3-morpholinopropyl)-N-(4-(2- Example
(trifluoromethyl)phenyl)thiazol-2-yl)thiophene-2- 482 3 .89 A 1 or
carboxamide Method 1
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Met hod 1

N- (4- (5-chl orot hi ophen-2-yl)thiazol

- 2-yl) - N-(3-

waxensphlere7 nor phol i nopr opyl ) t hi ophene- 2- car boxaRCUAIS2005/028549

453.9 2.93 A1 or Method 1

N- (4- (5-chl orot hi ophen-2-yl)thiazol -2-yl)-N(3-

Exanpl e nor phol 1 nopropyl) t hi ophene- 2F cgppexam

420.3 2.65 A1 or Method 1 |LCMS| . ton Synthesis

N- (4- (emppwn Baggheny! ) t hi azpl Mzy| ) - Ny € 3- Method

mor phoI i nopropyl )t hi ophene- 2- calMdXHn d?ml 3 A
N-(4- Qg‘%or?ﬁh tjm T:(I?il yI)- N[ 3- Example
morphgl rcm ‘ﬂ}%%(grr de? 1 or

1 or Method 1 Method 1
N—(4-&4-difm¢rqp@bmylﬁbmm&e2-mbw1bheny )t hiazpl -2-yl)} Example
morpiélindpropyPihadphang 2 epstloxamidephene- £250.3179. 2.920 93 1 or

car boxam de Method 1 N-(3-norpholinopropyl)- Method 1
N-(4- @1‘6@10911eny1)th1azol 2-y])-N- £3— _ Example
morp &lfnogfogﬂg@ﬁ(%h@ﬁf RI¥%hhidai azol - 2519 ) [ hipphen 1or

IMggr boxam de I\/Etl hod{ 1 69 WD Method 1
LUIUI UUJI ULOJ'—!-U | IVD CLC CUUIT

N(gﬁé? %PIP@(I % 1? hGiSgushesis [MH time Example
(tri u%%% YeRReRYDRIAgL- €, RBH g3 h| azsis 2- 31 or
2-carhoxamifes  nor phoI i nopr opyl ) t hi ophene- 2t car boxafri Method 1

432, 3 2.83 A1 or WMethod 1
N-(4-@-flaerpghenybitiiazob2epRBAt ) t hi azol - 2-yl ) - N- ( 3- Example

morphalinppmipyhthisphere-Ptdattophande- 2- car #2xam de2.860. Al or
1 or Method 1 N (4-(3-bronmophenyl)th|azol - BMethod 1
1 L ophene- 2} car boxa
( ?ﬁﬁ‘féﬁfyg) nﬂ&ﬁﬁﬁbhmﬂﬁéﬁ yg%%%aonln opme Example
yl)N ‘gﬂ ?l o .Pé’,gﬂﬁp % 4843 | 3.16 1
carbox RO 4-(4 ) ) o
Method 1
N-(4-(3-cyanophenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 439.1 2.72 1or
Method 1
N-(3-morpholinopropy!)-N-(4-(4- Exampl
ntylphenyl)thiazol-2-yl)thi ne-2- pe
Ic):r t‘)cz)f ;)ami cifﬁ)thmzol yl)thiophene 4343 356 1 or
Method 1
N-(4-(4-(diethylamino)phenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 485.5 2.15 1or
Method 1
N-(3-morpholinopropyl)-N-(4-(4-(pyrrolidin-1- Example
yDphenyl)thiazol-2-yl)thiophene-2-carboxamide 483.5 2.72 1 or
Method 1
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 474.3 2.59 lor
Method 1
N-(4-(benzo[d][1,3]dioxol-5-yl)thiazol-2-yl)-N- Example
(3-morpholinopropyl)thiophene-2-carboxamide 458.3 2.73 1or
Method 1
N-(4-(benzo[d]thiazol-2-yl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 471.5 2.80 1 or
Method 1
N-(4-(3-methoxyphenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 444.3 2.75 1or
Method 1
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(trifluoromethoxy)phenyl)thiazol
2-carboxam de 498.3 3.15 A 1 or

Exanpl e
wOR(06/0@8%f | uor ophenyl )t hi azol

-2-yl ) thi ophene-

Met hod 1

-2-yl)-N(3- ExanpCe/us2005/028549

nmor phol i nopr opyl ) t hi ophene- 2- car boxam de 432.3 2.80 A

1 or Method 1
N-4-(3-met hyl'benzo[ b] t hi ophent Z-le gt higppC 2- Exanp| e
yl) - N-( 3- mor phol i nopropyl ) t hi oph 2-reféiftion SHILEA [ISynthesis
or carGurpenieNMwehod 1 m/z time | Method | Method
N- (4 (3 cyanophenyl )th| azol - 2- y[Y-HE](|3- %ml e
anr-opya 2 N 1 hn\/arm' dgg o429 =79 Ia
T TTOPOT ULy ||| \Jp‘l‘l\.,ll\., = u.,u oA TT ODI. [L Z. T2\
N'(3'T°@%°E%?H§%ﬁ’l N cﬂF(?B nor phol i nopropyl )| N- (4- (4 Exanp| Bxample
nitroppery)iuprdyy)thiophensr2-2- y1 ) t hi opheyer 2+ 48¢p 3 B. 58 A [L] or
carboxpmidar boxam de Met hod 1 Method 1
N- (4-(4-(di et hyl am no) phenyl )thi azol -12-yl)-N-| 3-
N-(3-msephpliropromyl pNeW(nagirthgiyt-pt hi ophene- 2+ car boxajm de Example
y1)thigk852 31 )2hidfhefie-2-rbd¥ainidd 1 4643 | 3.06 A |lor
N-(3 rmrp ollnopropyl) N-(4(4(pyrroI|d|n- I - Method 1
N-(4 hlazol 2 . Example
morp@f 11’725% (}g }?xkalhﬁ' ophenezgr gar boxggr de 483 5| 1 or
N- FR‘?P bﬂv%“hﬂﬁl&g% hi-azet—2—y—NA3—Exanpt :glethoil
N—@-%mg lﬂfa&e £l o 2-carboxanj de_ 474.B 2.59 ASXampie
morpholigepiosyhiben Bﬁrgl;e fcarbogamlde 499.1 2.46 A 1or
N- (4- (benzo[d][1, 3] di oxol -5-yl}thiazo|-2-yl)- Method 1
N-(4-Bybdiblydro-213-bemzopbipl A fdagreppyV-) t hi ophene- 2- car bpxani de Example
yD)thif82312N43-A 1 or Method 1 6 5 Y or
morpRphdhonERlabit2 aabxdmde) ¢ hi hz803- 41 )2 (31 Eanp| £
mor phol'i nopropyl ) t hi ophene 2-carboxanjde 471.b 2.80 A
-G- E le
N- (4 of gh“&i? Z ’f{ki?a_zoﬁl% P01 - p- N (35 s&xaml 1>(<)a;mp
morplm} H qu' 1|‘5 %ene 2- car boxam de '344. B 2. 75 A
1 or Method-1 Method 1
N—(4-(4-methoxyphenyl)thlazol-2—yl)-3-methyl- Example
N-(3-morphohnopropyl)thlophene-2- 4583 281 A 1 or
carboxamide Method 1
2,5-dichloro-N-(4-(4-methoxyphenyl)thiazol-2- Example
y1)-N-(3-morpholinopropyl)thiophene-3- 512.3 306 A 1 or
carboxamide ' ' Method 1
3-bromo-N-(4-(4-methoxyphenyl)thiazol-2-yl)- Example
N-(3-morpholinopropyl)thiophene-2- 5773 .86 A 1 or
carboxamide ' ' Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)-5-nitrothiophene-2- 489.1 " 86 A 1 or
carboxamide ' ' Method 1
5-chloro-N-(4-(4-methoxyphenyl)thiazol-2-yl)- Example
N-(3-morpholinopropyl)thiophene-2- 477.9 .95 A 1 or
carboxamide ' ' Method 1
. Example
5-acetyl-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N- 486.3 769 A 1 or
(3-morpholinopropyl)thiophene-2-carboxamide ' ' Method 1
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Conpound Nanme m Z retenti on HPLC Synt hesi s

woRrbdsmdovet hod
ni trophenyl )t hi azol
2.69 A1 or

(mn)

-2-yl)thi ophene-2- Exanple
carboxani de Method 1

LC/ M5 HPLC

[MH tine

459. 1

N- ( 3- mor phol i nopr opyl ) - RETArSE®S/028549

N- ( 3- nor phol i nopropyl)-N-(4- (nagg@gﬁ eNHRL.(Exanpl e
yl )t hl 2 %{ t hi ophene-2-ca ' dﬁet&ﬁfon:% HBIOCA Synthesis
or ‘me u A€penzof uran- 2 hi azghe 2- yM)eﬂN;({ B-Method
Exan'pl e mor phoI i nopropyl ) t hi op 61]2- CALRe* 3
I\I—_b(r;irﬂi"i\{ 64 -Hétﬂé :p F%_tlypl azpl - 2-yl) - N- (3- [Exanpl e| Example
b opy %‘1‘? ophene 2-carfpyan de 9@9. 1 2A46 Al or
cat O’EL"‘ 38 I\/Et hod 1 "N-(4-(3 ,4-dihyfiro- 2Hpenzo[ b]| [ 1, 4] | Mothod 1
W@WW|Q \/I\th|a7n -2-yl)EN(3- 486.3 2.[/6
N- -npetgpxyphe iaﬁ@pﬁ‘hﬂwr) t hi ophnne- 2- clar boxamide Meth
(methylthin)-N43 eporphplinappepyDéfiiephengd ) | @zy a% N (3; o?ijmple
2-carbpxamisiee  nor phol i nopr opyl ) t hi ophéne- 2- oxam d‘é Method 1
449.1 2.59 A1 or Method 1 ctho
N-(3-thbipholidopiBsyIpKy@Lenyl ) thi azol - P- yT') - 3-met hyl - EXanple
(niftudbolrdHPLRESIRBRI P ehioBLaRNENE- 2o 498-3 2.81 A 1 or Example
carbofaﬂﬁ@@xam de I\/Et 482.3 ~ 3.06 A 1or
-di chI or o- N-(4 (4 nmet hoxyphenyl )t hi azol - 2-| Exanpl [eMethod 1
IIUI YO+ l.I I%,l thII“ ophene 512 3 13- 06-A1
g:gg_%gﬁ% %lawtéhgl& T ciyl- Example
oot Or§ gﬁl‘&f’ F(YA)- H-nyepkokyphenyl ) thzloI - 2949 - Exa)s[pl e 1o
¥R4e nor phol i nopr opyl ) t hi ophene-2- 522.3°2.86 A 1 or Method 1
carboxan de Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)isoxazole-5-carboxamide 429.1 2.58 A 1or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-3,5- Example
g;rrrée;t)}:;ll-lli\;—e(3-morpho11nopropy1)1soxazole-4- 457 5 262 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-4-methyl- Example
i\z-r(g(;xma(;ggghnopropyl)-1,2,3-th1ad1azole—5— 460.3 260 A ! or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-2,4- Example
(c:l:rl;)ec:)t)lgrlr-lli\jl-e@-morphohnopropyl)th1azole-5- 473.1 2.59 A 1 or
Method 1
4-chloro-N-(4-(4-methoxyphenyl)thiazol-2-yl)- Example
N-(3-morpholinopropyl)picolinamide 473.1 2.83 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-y1)-3-methyl- Example
N-(3-morpholinopropyl)isoxazole-4-carboxamide | 443.5 2.59 A 1or
Method 1
6-chloro-N-(4-(4-methoxyphenyl)thiazol-2-y1)- Example
N-(3-morpholinopropyl)picolinamide 473.1 2.80 A 1or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-1-methyl- Example
N—(3-morphohnopropyl)-1H-1m1dazole-2— 4493 262 A 1 or
carboxamide
Method 1
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N- (4- (4- met hoxyphenyl )t hi azol - 2-yl)-N- (3= Exa

nmor phol i nopropyl ) - 5-ni trot hi ophene-2- 489.1 2
wonroazewxanm de Met hod 1

5-chl oro- N- (4- (4- met hoxyphenyl )t hi azol - 2-yl ) -

N- ( 3- nor phol i nopropyl )t hi ophene-2- 477.9 2.95

npl e
.86 A1l

PCT/US2005/028549

Exanpl e
A1l or

car boxam de Nverhod 1
5-acetyl - N- (4- (4- met hoxypheny! )k&iMSg Synthesis
Exanpl €onf@umk Nmmei nopr opyl ) t|hi oghen
486.3 2.69 A 1 or Method 1 71 MD+ENQ
PCT/ US2005/ 028549 | C/ NS HPLC-Conpound ¥
4,5-dighdererNli(brtd-mmtieoxgphenydéhiazol iy H ti ne [Met hod N Example
yD-N-(GrneypholibpprenylNs¢thiagalerdet hoxyphepiyly) thi azgl - 2-yI A= | 1 or
carboxExddpl e  N- (3- nor phol i nopropyl ) thi ophene-2 522. 3 2. 96y fethod 1
A 1 or carboxam de Method 1
N-(4-QEhdhbdyphetipimpolenyl)iisazol - -yl ) -5 Exanpl e
. s ; : Example
trimethy BN Y It dthRO1idpf MRBeko18BPT PPY) ) 1 hi ophene-| 490. 3
carbo n.?ggA 1&1& ﬁgafpgggambgg Met hoch6f)-5 2.83 R 1 or
- nor phol i nopropyl ) - N (4- (3t Exanp| e Method 1
Lt vy £1 iy ot gl N\ a b oo el N\ 4 o 25 A ! PN
L SURZACAR YL L =AU AL CHyrr "ty a0 - 2=y JIUTImOpPIneTie- £-
etyl 323 (&rnaprpfol i opr oY MGHSRS A el et pd! 1 Example
carboygrido)taazhle-AhMeldA ) t hi azol - 2%‘10)- 1 et 1 - | ExAnpl gl
N (3-norpholinopropyl)-1H-pyrrple-2- W41 1°2 72 A1 Method 1
ethyl bgreﬁn&én@e@-(@et hod 1 Example
morphdipdprogyitbidphrypenyl ) t hi azol - 2'%&6)3 N ( 35 g&xapml 1 or
carboxamiidbyhiaast-gipiyltjricatexazol e- 5- car boxan) de '429. L 2.58 Py o041
1 or Method 1
N-(4-(biphenyl-4-yl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 490.3 3.20 B lor
Method 1
N-(4-(5-methyl-1-phenyl-1H-pyrazol-4- Example
yDthiazol-2-y1)-N-(3- 4943 | 272 B |lor
morpholinopropyl)thiophene-2-carboxamide ' Method 1
1
N-(4-(2,4-dichlorophenyl)thiazol-2-yl)-N-(3- 1o | 308 o |} ample
morpholinopropyl)thiophene-2-carboxamide ' ) Method 1
3-(2-(N-(3-morpholinopropyl)thiophene-2- Example
carboxamido)thiazol-4-yl)benzoic acid 458.3 2.50 B 1 or
‘ Method 1
N-(3-morpholinopropyl)-N-(4-(3-0x0-3,4- Example
dihydro-2H-benzo[b][1,4]oxazin-6-yl)thiazol-2- 485.1 2 49 B 1 or
yl)thiophene-2-carboxamide ' ' Method 1
N-(3-morpholinopropyl)-N-(4-(3-phenylisoxazol- Example
5-yDthiazol-2-yl)thiophene-2-carboxamide 481.1 2.94 B 1or
Method 1
N-(3-morpholinopropyl)-N-(4-(5-(pyridin-2~ Example
yl)thiophen-2-yl)thiazol-2-yl)thiophene-2- 4975 255 B 1 or
carboxamide ' ' Method 1
N-(4"-methyl-2'-(pyrazin-2-yl)-4,5'-bithiazol-2- Example
y1)-N-(3-morpholinopropyl)thiophene-2- 513.1 270 B 1 or
carboxamide ' ' Method 1
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N- (4- (4- met hoxyphenyl )t hi azol
di net hyl
wa 2006002076z ar boxam de Met hod 1
N- (4- (4- met hoxyphenyl )t hi azol

-2-yl)-4-nmethyl -

) -2-yl)-3,5- Exanple
-N- (3-nor phol i nopropyl )i soxazol e-4- 457.5 2.62

PCT/US2005/028549

Exanpl

e

N- ( 3- nor phol i nopropyl )-1, 2, 3-t hi adi azol e-5- 460.3 2. 60

/l;\I- (1402 4c‘ar ngam ﬂe I\/lte; hgd T LGNS HPLC
- (4-met hoxyphenyl ) t hi azol - , n i
di et hflonmpouddMamhol i nopr opyl |) t Ki/azql r%ft%ﬁé%?%%d QSK,II;];;S&S
Al or car boxarri de l\/bt hod 1 [M+H]
4-chloro-N-{ hexyphenythi-azgl Qm;'l?) Exarpte
2-(5-(QTA3 Bl ot V@ o ﬁﬁflgér i naji de 4793.1 2.83 A 1 or| Example
carboxgtifhethiazol- 4-yl)th10phen -2-yl)acetic 4779 048 B 1 or
acid N- (4- (4- met hoxyphenyl )t hi azol -R-yl')- 3- met hyl -| Exanpl [epfethod 1
N- ( 3- nor phol i nopropyl )i soxazol le- 4- cariboxani de 443. 5
N-(4-(@-%oré-31methylvhéhythidzol-2-yl)-N- Example
(3-mo%lﬁ)hh6§r epyithibphdrenBtibyyphiaey! | t4s2a2 | - 3—@5 ) -| ExBnpl fel or
- mor phoI i nopropyl )picolinamde 473.1 2.80 A 1 or{ Method 1
N- (4-(;%_54l Qﬁ’r ;(f%thnazrc])l PN Example
yl)t -| Exanpl
morp}ﬁ-h gpr%}rl 8?| nopropyl ) - 1H-| m daz%ﬁg)g %@3 2. 6§HR 11 >
or catboxahmi-deMNethod 1 72 WO 200641020767 Method 1
N-(4-@riirsyosphepsBivazol-2sNHPL C Conpounld Narme nif Z Example
morphodinepropyhfurapr Ceahaxdiides [ MrH "é% e Vet MethBd | 1or
(min) 4,5-dichloro-N(4-(4-nmethoxyphenyl)thiagol - Method 1
N-(4- @&m‘aﬁhﬁn-wl)thilhmlsz-gmml i nopr ppyl )i slot hi azol - 3- Example
morplﬁ)lﬁoﬂroﬁ yiI0thraA-2-caboxaaidsoxani de| Magsd| 1 2.89 B 1 or
4- (4- et hoxyphenyl )t hi azol -2-yl)-1| 2,5- Exianpl e | Method 1
N—(4-(benzofuran— -yl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)nicotinamide 449.1 2.55 B 1or
Method 1
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)cyclopentanecarboxamide 460.3 2.73 B 1 or
Method 1
N-(4-(3,4-dimethoxyphenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)cyclobutanecarboxamide 446.3 2.60 B 1or
Method 1
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)cyclobutanecarboxamide 426.4 3.08 A lor
Method 1
N-(4-(3,4-dimethoxyphenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)picolinamide 469.5 2.44 B 1 or
Method 1
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)picolinamide 449.1 2.83 B 1or
Method 1
N-(4-(3-(4-chlorophenyl)isoxazol-5-yl)thiazol-2- Example
yl)-N-(3-morpholinopropyl)thiophene-2- 515 1 390 C 1 or
carboxamide ' ' Method 1
N-(3-morpholinopropyl)-N-(4-(3-phenylisoxazol- Example
5-yl)thiazol-2-yl)furan-2-carboxamide 465.1 2.85 C 1or
Method 1
1-methyl-N-(3-morpholinopropyl)-N-(4-(3- Exarple
phenylisoxazol-5-yl)thiazol-2-yl)-1H-pyrrole-2- 4783 294 C 1 or
carboxamide ' ' Method 1
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trimet hyl

2.83 A1 or carboxam de Metho

d1l et

hyl

- N- ( 3- nor phol i nopropyl ) -1H pyrrol e-3- 469.5

wa-2004/0e86mor phol i nopr opyl )t hi ophene-2- Exanpl ePCT/US2005/028549
car boxam do) t hi azol e- 4-car boxyl ate 410.3 2.39 A1 or

Method 1 ethyl 3-nethyl-3-(2-(N-(3- Exanple
nor ghol [ ngp; oEyI )tlhi ophle;g 2- 46&. 3 Z.ﬂ%@@glﬂcl or
car boxam do)thi azol - 4-y ut anoat-E Vet tibn | HPLC | Synthesis
N- (4- (BrPPRAALNENE) ¢ hi azol - 2-yi ﬁ (13- @A Method | Method
mor phoI [ nopropyl )th| ophene 2-cal )] d 41180 33.20B
_ T ethyt= 'phCIryl'll_I'pylaLUI'4'
4- (% mt#fghb'l‘f ?pbkﬁ N (3 Aé% . 72 B 1 o Example
CcarboRggH 61?1? P’foclﬁ?%ghene 2- car i de2 t hod 1or
a N Mb m@g 4Qi1yildl )oIﬂChg(l orophenyl )t hiazpl -2-yl}) - N-(3- |Exanpl ef Method 1
N-(3-medp e M t hi ophene- 2- car boxanji de 481.]9 3. 08
(triflugrogethybihiaepl-2-yl)thiophene-2- 406.3 ) ‘B %lxamp le
carbox@n(i@e ( N- ( 3- nor phol i nopropyl ) th 0|c9héne- 2- 'SElxaan e Moih d1
car boxani do) t hi azol - 4-yl ) benzoj ¢ acid 458.3 2.50 B 1| "°H°
othyl PN BeshPhoRopRpyHILRIBEAAPT PPYT) - N (4 (3- gxo- 3, 4-
Example
carbox® azol-4-yl)isoxazole-3- _
carbmg}laﬂ ro- 2H benzo[ b] [ 1, 4] oxazi nt 6¥A/I) thhi @0l - 2- 485. 1| L or
4 B 1 or yl )th| ophene 2 car boxarri de Methqd 1 Method 1
HEP-W-N-EP-N-C Wl 0 WD N Y A B As ] BN VN1V N - W_SVZ_ T W_N | | VY a¥
||U| |\|-\"|‘ \\J p||C||y| T OSOUATIZOT u\urm'l A2
120 pil py%b P phene- 2-car boxami de 481. 1 2.94
CarbOXfl j(0) t(I]1 -thia azo -2- thlazo e— 465.1 299 B Example
4-carbRgmidéor phol i nopr opy! ) - N- (4- (5} (pyri di n-2- Exanpl e 12
yl ) t hi ophen-2-yl)thiazol -2-yl)khi ophgne-2- 497.5 2. 55
2-(N-(B-rtorpholimaprdpyXsnoplendt hod 1
carboXsn{ido - NEtHiydol-2-y filiyzdAgun- 2- yl ) - {ﬁ%' -hit ol|- 2- Example
carboxix@a®l e  yl ) - N-(3-nor phol i noprpp )Qt hi o e-[2- Bis, 112
2.72 B 1 or carboxam de Method 1 73 WO 2006/{020767
N-(3-thehblpfdiiY) 948039 O/ VB HPLC
morpholinopropyl)thiophene-2- Example
carboxamido)thiazole-4-carboxamide 487.1 249 B 12
N-(3-methoxybenzyl)-2-(N-(3-
morpholinopropyl)thiophene-2- 501.1 239 B Example
carboxamido)thiazole-4-carboxamide ' ’ 12
N-(3-chlorobenzyl)-2-(N-(3-
morpholinopropyl)thiophene-2- Example
carboxamido)thiazole-4-carboxamide 5051 2.59 B 12
N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-2-(N-
(3-morpholinopropyl)thiophene-2- 515.1 2 46 B Example
carboxamido)thiazole-4-carboxamide ' ' 12
N-(5-ethyl-1,3,4-thiadiazol-2-y1)-2-(N-(3-
morpholinopropyl)thiophene-2- Example
carboxamido)thiazole-4-carboxamide 493.1 2.46 B 12
N-(benzo[d]thiazol-6-y1)-2-(N-(3-
morpholinopropyl)thiophene-2- Example
carboxamido)thiazole-4-carboxamide >14.3 242 B 12

75




Conpound Nane nfz retention HPLC Synt hesi s

Met hod Met hod (mn)

[ M-H

i me

wa-20w0ee6( N- ( 3- mor phol i nopropyl ) t hi ophene- 2- ErampiSe005/028549

car boxam do) t hi azol

-4-yl)thi ophen-2-yl)acetic 477.9

2.48 B 1 or acid Method 1
NF(4-(4-cnloro- 3- net hyl phenyT)[t hi azol]- Zgpl.¢- & Exangl e
( 3- nor phol i nopr opyl ) t hi ophene- ZLGQYISC XRPnten462p3.3- |Mynthesis
B 1 or CusimddiName tie ., | Method | Method
\- (4- (3, 4- di et hoxypheny! ) t hi az[M=l-H]yI) 'ﬁfss- anpl e
mmr nhaol i RO anvl ) Ub”l_am de—468-3 254 D(mlnu Met huu 1
N-(3- CRF-‘B@@O h’hﬁnﬂ 'zéﬁh@xyphenyl )t hi dzol -2-yl ) - N- (3-| Exanpl gl?: i
morphﬁbmpmewl}’fblﬁpbw 3-f ur an- 2- car boxafpde 459,13 2.]48 B 1 |orXampie
carboxpptihythiazolawd-carbOB@RIAST ur an- 2- y|l )t hi azol - 2-yI )|- N-(3- | 12
Exanpl e nor phol i nopropyl ) furan-2-carlboxani dg 438, 3
ethyl 22(28Q-@-3-atorpitlinopropyl)thiophene-
2-carbbk Ao RERAZEIE UL @iibckaytlidd)thigod! - 4550 N ( % @Exan‘pl ﬁ/e Example
_yl)aé‘@gtpho I nopropyl ) ni coti nam de @4 :L3 2.558B 1 |or t hior
1 N- ( 4(34d|rrethoxyphenyl)th|azol 2-yl)-N|(3-
N-G-( || 'u;f II]ﬁg{) Lﬂen%lwgsl ycyctopentanecar boxam de
morphgl IZE h%rt % Example
gPneth g{nenyl ) t hi agcd503 yl ) -2(( 3-| ExBnpl e,
Carb(”%?ﬁ}l ‘i’? 1??% e 93!0}‘@%‘ Sobut anecaf boxami|de 446.3 2. 60 B I
or Method 1 N-(4-(henzofuran-R-yl)t¢ hrl azol-2-lyl )= N-(13-
N-(4-(Bsezofiiren-2rd)thiaedl: @b (2 cycl pbut anelcar boxani de_426| Bxample
oxopyBol8inAl -§1)prop il funand2-tarboxamide 436.3 3.65 C 13 or 14
N-(4- (3, 4-di met hoxyphenyl ) t hi agol -2-yl) - N- (3-] Exanpl e
N-(4- mhaoylytﬁmb])pygw (e de 469 52044 B 1 pr Methpd
0XOp 1Pﬁ'n % 70fgABnZ2y | ) thi azp 2 | N‘&%' EX&TT’D' e| Example
carbofg% opr opyl ) pi col i nani de 44@ 19 2 83 or 13 or 14
N-(4-(benzofuran-2-yl)thiazol-2-yl)-1-methyl-N-
(3-(2-oxopyrrolidin-1-yl)propyl)-1H-pyrrole-2- C Example
carboxamide 449.1 3.69 13 or 14
N-(3-(2-oxopyrrolidin-1-yl)propyl)-N-(4-(3- |
phenylisoxazol-5-yl)thiazol-2-yl)furan-2- 356 C Example
carboxamide 463.1 ' 13 or 14
N-(3-(2-oxopyrrolidin-1-yl)propyl)-N-(4-(3- |
phenylisoxazol-5-yl)thiazol-2-yl)thiophene-2- 1 359 C Example
carboxamide 479. ' 13 or 14
1-methyl-N-(3-(2-oxopyrrolidin-1-yl)propyl)-N- |
(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)-1H- 476.3 356 C Example
pyrrole-2-carboxamide ) ' 13 or 14
N-(3-(4-methylpiperazin-1-yl)propyl)-N-(4-(3- 5 |
phenylisoxazol-5-yl)thiazol-2-yl)furan-2- 4783 255 C xample
carboxamide 78. 13 or 14
N—(4-morpholinobutyl)-N—(4-(3-phf?nylisoxazol— Example
5-yl)thiazol-2-yl)furan-2-carboxamide 479.1 2.92 C 13 or 14
N—(4-rr}0rpholinobqty1)—N—(4-(3-phenyligoxazol- 1 508 c Example
5-yl)thiazol-2-yl)thiophene-2-carboxamide 495. . 13 or 14
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Met hod 1

N-(4-(3-(4-chl orophenyl )i soxazol

_5_y

) thiazol

-2

waxzenspler67yl ) - N- ( 3- nor phol i nopr opyl ) t hi ophene- PETA$2003/028549

3.20 C 1 or carboxam de Method 1
N- ( 3- nor phol i nopropyl ) - N (4-(3-phenylisoxazol - Exanpl e
S5-yIJthiazol -Z2-yl')Turan-2Z-cargoxam de 4ppp.d 4. 85 C 1
or Method 1 1-nethyl - N-(3- nor|dh6MAdprapvioh - NPt 3-Synthesis
Exanpl €ompound Name m/z tim of Method
phenyl i soxazol - 5- yI ) thi azol - 2-|yINI+Hij py_{rﬁ&e})‘e- é\’[ Hg 3
174 Wo—20061020767F
N-(-(getylappopr 4 & M5 HPLC [Corpourid Narme i Z )
dlmeth@mbﬂnwmhlwwwmpn@e@ [ MrH dgore [Mebhyd Net hgd | Example
carboxamiidg 4- (2- (N-(3- nor phol i nopr opyl) t hijophene- 2- Exanp| Borld
car boxam do)t hi azol -4-yl )benzolic acid 458.3 2.47 B
N-(4-@J4- dlli:y?tﬁmﬂpﬂenyljkbtgﬁol -apipRNaB+ nopr _opyl )-N-(4
2-oxdpiyfrofididor- angmbpylhthidpha#od- 2-yl )t h ene- 2 Exlanpl,e | Example
ﬁarbo%l hoxam de 4%%1 .51 B 1 or |\4é73 1 e]tlhyl 13 13 or 14
(2 (N-(3 nor phol | nopropyl )t hi ophene- 2
-G poxam d UXagote- 3= Exanpt g
N-(4-(3 &g Uﬁeﬁi?ﬁ? 7‘” (?’ Method 1 2- (N-(3 —
(4-met i RS PRPR 487.1 | 232 B |
Carbmeaémé xam do)-N-(1, 3, 4- th| adl az ol -2-yl|) thiazolle- 465.11
2. 22 B Fxanple 4-carboxam de {12
(piperitm-h gl mropyb)hidpl{enkiZacaoboxdmidy t hi 4261 e 4-2.@63. 9 2B38 B3 .14
Exanpl e carboxam de 12 N-(3-] nethoxyphenyl)F2-(N-(B
N-(4-(31-8Rh X9 PRaRYtiAZY 2PENES2-  Exanpl e Example
i i 2- ' 5023 | 2.75 B P
morpholinopentyl)thiophene-2-carboxamide 13 or 14
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(2- Example
morpholinoethyl)thiophene-2-carboxamide 460.3 241 B 13 or 14
N-(4—(3,4-dimethoxyphenyl)thiazol-2.-y1)-N-(3- 404 5 Example
phenylpropyl)thiophene-2-carboxamide 465.1 . 13 or 14
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3- Example
(diethylamino)propyl)thiophene-2-carboxamide 440.3 3.05 B 13 or 14
N-(3-(1H-imidazol-1-yl)propyl)-N-(4- |
(benzofuran-2-yl)thiazol-2-yl)thiophene-2- 1 279 B Example
carboxamide 435. ' 13 or 14
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4- ,
methylpiperazin-1-yl)propyl)thiophene-2- 1 2 68 B Example
carboxamide 467. ' 13 or 14
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3- Example
(piperidin-1-yl)propyl)thiophene-2-carboxamide 451.9 3.07 B 13 or 14
N—(4-(be.nzofuraln-ﬁ‘—yl)lt]ihlaz<‘)21-2—};)1)—N—(4-1(-i 4683 301 _ Example
morpholinobutyl)thiophene-2-carboxamide . . 13 or 14
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-~(5- E 1
holi I)thiophene-2-carboxamid 4823 | 3.16 B S S
morpholinopentyl)thiophene-2-carboxamide . . 13 or 14
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car boxam do)t hi azol e- 4- carboxam de 487.1 2.49 B 12

N- ( 3- met hoxybenzyl )-2- (N- (3

waunoglhdicsnopr opyl ) t hi ophene-2- Exanpl e

car boxam do)t hi azol e- 4-
N- (3 -chl orobenzyl)-2-(N-(3

PCT/US2005/028549

carboxam de 501.1 2.39 B 12

nor phol 1 nopr opyl ) t hi ophene- 2- Exazﬁbe HPLC
car boxa(g;i do) t hi azol e- 4-car boxan{J@ Q%efendiond BIPIZC | Synthesis
N- (2, 3 WES[b] [ 1,4] i SHn-6- ¥inle 2-|(Method | Method
( 3- nor phoI i nopropyl )th| ophene- Z[MEiﬂn Gnm)
al u""au € arboxaptde—515—1 A6—B—12
N-(4- [yﬂf léz(ﬂf##? (Bizol - yl%i ( N- (4 Example
p eny Sy PETEfhene- 2- BA4 60 B 1 130r14
car hnxam do) t hi azol e-4- car hoxam de A 3.1 2 46 B 12
N-(4-(ReitzoburzoPelflithipgad A-yI-N/ ) - 2- (N-| 3 Example
propyltinoplsnki2ropbaopylide hi ophene- 2- B3&a%pl ¢ 4.34 B or 14
car boxam do)t hi azol e- 4- carboxajri de 514.3 2.42 B 12 7]53
N-(4-($Cn P61 O ALy bz %Q285A9 LC/MS HPLC |[Conpoun
morp ﬂspr%ﬁzthﬁ)tpﬁéﬁmemﬁﬁ ¥t hesi g4 1 MrH)2 49 el Meghod| Example
mn) N-(3- carbarmylpnenyl)-z-(l\l-(s 15
— ot ||u ) anpte
N-(4 4,6 E%IQ %ig of lzéi’?'? b(gxa szg 00. % 15 B %2 Example
morp ’HQPIOEY CEPOXYMSfol | nppfopyl |) t Hi'&phene- 15
2-car hm(am r‘lr'\\.f hiazole-4-carbo nnri do)t-hiazol-1 550 3
N-(4-@, e dinptimwanyidin-34yljthipaele-sbeN-1 p Example
(3-morphaBinpprepyiythiphénenicabdwymideny | )45 N- ( 2.87 B 15
nmor phol i nopropyl )t hi ophene-2- Exanpl e
N-(4- @@[?@ﬁ@[{hﬂ@umm@.&o@a 4- car boxam de 550.3 2.30| B 12
morpiStin QIHER Zubbkidhicezo! - 2-3003 N (.62~ Exampl el Dxample
oxopyrro d| n- 1-yl ) propyl ) furan-2-carpoxam de| 436. 3
N- (4 lﬁnazo 2Jyg)nN2(
r iazol - - Example
morpfaﬁlgﬁy& 855%‘&?1%"“12 ﬁﬁ’g(’ﬁ?‘ gﬂa) t hi )p%iene- ?24@%. 9| 3.8 15
Exanple
methyl 6-(2-(N-(3-morpholinopropyl)thiophene- Example
2-carboxamido)thiazol-4-yl)nicotinate 473.1 2.50 B 15 P
N-(4-(1H-indol-2-yl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 453.1 2.93 C 15 P
N-(4-(7-methoxybenzofuran-2-yl)thiazol-2-yl)-
N-(3-morpholinopropyl)thiophene-2- 4843 2.94 C Example
carboxamide ' ' 15
N-(4-(5-methoxybenzofuran-2-yl)thiazol-2-yl)-
N-(3-morpholinopropyl)thiophene-2- 484 3 303 C Example
carboxamide ' ' 15
N-(3-morpholinopropyl)-N-(4-(5-
nitrobenzofuran-2-yl)thiazol-2-yl)thiophene-2- 499 1 3.09 C Example
carboxamide ' ' 15
N-(4-(4-(2-
hydroxyethylcarbamoyl)phenyl)thiazol-2-yl)-N- 5011 217 B Example
(3-morpholinopropyl)thiophene-2-carboxamide ' ' 16
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car boxam de 13 or 14
N- (4- (benzof uran-2-yl)thiazol

-2-yl)-1-met hyl -

wO3eqe22am60pyr rol i di n-1-yl) propyl)-1H pyrrol e- 2PC2A82M5/028549

3.69 C Exanple

car boxam de 13 or

14

N- (3

-(2-oxopyrro lidin-1-yl)propyl)-N(4-(3

phenyT1 soxazol -5-yl ) thiazol - 2-yIP\&f ur angpPrd63. 1 3.5 C
Exanpl e carboxani de 13 or 14 Mn?’! retention | HPLC | S :
TN ynthesis
- (2- oxGpoyrrovnddiamd - y| ) propyl ) - time _ | Method | Method
phenyl i soxazol - 5-yl )th| azol 2-yﬂMfHﬂc rt?rﬁﬁj 24 479.1
N (4 (446':9 - E/\uupi > carbexamde—313—or—t4+—Fret h)i —N—3
B oxopyr ro | -N
morphplinqetIpeaEham: %Ikybt%sgﬂgﬂﬂgr dzol - 2-yf1)-1H 476.3 3.|56ample
N—G-“@E&‘dﬁﬁ?@ﬂﬁ%?ﬁﬁée 2= car boxani|de79%4 or 249 N{(3 B 16
carboxagddaret hyl pi p erazin-1-yl) propyl ) - NH{(4-(3
phenyl i soxazol -5-yl)thiazol -2-[yl )furgan-2- 478.3 2.55 C
N-(4- gﬁi{g@ﬂiy&arbhﬁfdygpﬁéﬂyﬁgnﬂzbl-mylﬂA
N-(3 Hol HiekHehy ) - N- (4- (3-phenyl ils ol - mpl |eExample
carbox%rn\léie)th' azol - 2-yl) furan-2- car QoXdhi’dg 4 %79 4.92°C 1316
or 14 N (4 m)rphol [ nobutyl ) N (4-(3- phenyl i goxazol -
N(4( npic é) )CI:I ié”l aLLII-L yt)tt 88278;&5-6;6”00 am de
(dlmetb@ﬂfué6%8%@?8‘%‘&%&’25@%’&%1%&& Co%g;grd Eﬂjée m z Example
2-y1)-N-&3-wrphalingpiogy & [ M+H MetHBd Net hBd | 16
carbox@piidg  N- ( 3- (di et hyl ani no) pr opyl )-N-(|4- (3, 4
di met hoxyphenyl )t hi azol - 2-yl )thi ophene-2- 460.3 2 61 B
N-(4-(BXanpl e carboxam de 13 or 14
(dimethyladrif Sprbpdicamahoxypivasyihiddol-azol - 2- yl ) - N- (3
2-y1)- stmpmsm@bf@mt leh@aopyl ) t hiziptene- 2:0%472. 3 B. 11 ?gample
carboakfAP! € carboxam de 13 or
N-(4 (3 4 di met hoxyphenyl )th| agol -2-yl )-N-(3
N-- (E et ||y| prperazim=t=y)propyt)thiophene-2=—487. 1 2. 32
hydroxyprop bamoy?)pgeny?)nl]nazola yl?lN 18 5151 291 B Example
(3-morpholinopropyl)thiophene-2-carboxamide ' ’ 16
N-(4-(4-carbamoylphenyl)thiazol-2-y1)-N-(3- Bxample
morpholinopropyl)thiophene-2-carboxamide 457.1 222 B 16
N-(4-(4-(dimethylcarbamoyl)phenyl)thiazol-2-
yI)-N-(3 -rr_10rphohnopropyl)th1ophene—2— 485.5 238 B Example
carboxamide 16
2-(4-(2-(N-(3-morpholinopropyl)thiophene-2- Example
carboxamido)thiazol-4-yl)benzamido)acetic acid | 515.1 222 B 16
N-(4-(4-(4-methylpiperazine-1-
carbonyl)phenyl)thiazol-2-yI)-N-(3- 5403 201 B Example
morpholinopropyl)thiophene—Z—carboxamide ' ' 16
N-(4-(4-(morpholine-4-carbonyl)phenyl)thiazol-
2—y1)-N-(3-morpholinopropyl)thi0phene-2- 5071 .37 B Example
carboxamide 16
2-(3-(2-(N-(3-morpholinopropyl)thiophene-2- Example
carboxamido)thiazol-4-yl)phenoxy)acetic acid 488.3 2.58 B 17
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N- (4- (3, 4-di net hoxyphenyl )t hi azol -2-yl)-N-(3- Exanple

(pi peridin-1-yl)propyl)thi ophene-2-carboxam de 472. 3
wa266/0B0763 or 14 PCT/US2005/028549

N- (4- (3, 4-di net hoxyphenyl )t hi azol -2-yl)-N(5- Exanple

nor phol i nopent yl )t hi ophene- 2- car boxam de 502.3 2.75 B

13 or 14 HPLC
N- (4- (3, 4-di net hoxyphenyl ) t hi qdeF™MSyi ) cbiioR| EPA! |esynthesis
mor pholComnamgiName ophene- 2- c4r bB&ani| de 4460 3 MethbdB Method
13 or 14 [M+H]
3. —reth 1 Hthigzol -Z-y')(-ll}l'n)ﬂ Exanptre
3+ (2p C—T((%HB‘%WPX EPX gquxe%e %ar bdxani de |465. 1 404 B 13 Examo]
Cafboxaml 13404508 IERANSIC | ) thisazgl - 2- glep- NH( 3-B xample
acid Exanpl e (di et hyl am no) propyl )|t hi ophgne- 2- carlboxam det”
440.3 3.05 B 13 or 14 N (3 -(]1
2-(4-(2-N+3 -tz pholihoptopph) dypgphend{ 4 xample
carbox@hedw)tfianobd-2)phbrdxlg)aaztid ac2d y| )|t Hi88Bhene2258 435. 1B2. 79]]37
B Exanple carboxam de 13 or 14 4 )
3-(4-(R %zh%am{n%ﬁy@y Y3 pHERS- Qzlol) t ﬁ,— yl g] N ( g ( 216_ 1 269
i opherje- 2- : :
ca?go aﬁ%hﬁéﬁ? 4%} Heng a/)éd %@Jﬂ%&y 003 60 5 17ample
N (4- (benzofuran 2-yl ) thi azol 2-yl)-N-(3- Exdnpl e
i i a 2 odrbhovyaes AN AL
(G S BR O PR Exampl
1me AR BIPPEX P ATy DI i F-12-31k)s N (4-30Exanpl g Xample
(3-mowpbpinentppyd Bhiophgnetd-esy ide car boxani|de 468.d 3.01 B 18
13 or 14 N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(5-
N-(4-(B@npl e nor phol i nopentyl )t hi ophene- 2- car boxgm de
(dlmetﬁ§1%1r§n etla@x*?g thidzb1-244)- W0 2006/ 020767 Example
(3-mr% 9 FA8.0.bitbs keGabS | COound 2&e | 28 | 13
et entl on Synt hesis tinmg Method Met hod | [ M-H]
(4( ||) I\|'\'-|- {benzofuram—2=yt)thrazot=2=yt)=1F(3
(dlme %}t HTW% ?Qz%ﬁ ﬁ?&boxasnfsdse 4452' 311 4.160 g Example
(3-momh@ ?IHQ %@P%Wezz GATPORAHIDI - - 1) - N 18
propyl thi ophene-2-carboxam de 369 1 4 34 B Exanple
N-(4-(4-(2-
(dimethylamino)ethoxy)phenyl)thiazol-2-yl)-N- 501.1 991 B Example
(3-morpholinopropyl)thiophene-2-carboxamide ’ ' 18
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(2-
hydroxyethylamino)-3-oxopropyl)thiophene-2- 4423 393 B Example
carboxamide ' ) 19
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(2-
(hydroxymethyl)pyrrolidin-1-yl)-3- 4823 362 B Example
oxopropyl)thiophene-2-carboxamide ' ' 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-
(dimethylamino)ethylamino)-3- Example
oxopropyl)thiophene-2-carboxamide 469.1 2.93 B 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-
hydroxypiperidin-1-yl)-3-oxopropyl)thiophene-2- 4323 3 54 B Example
carboxamide ’ ' 19
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13 or 14

N-(4- (5-met hyl t hi ophen-2-yl)thiazol
waxensphlere7 nor phol i nopr opyl ) t hi ophene- 2- car boxaRCUAIS2005/028549

S2-yl)-N-(3- -

434.3 2.78 B 15

N- (4- (6-met hoxypyridin-3-yl)thiazol-2-yl)-N(3-

Exanpl € nor phol i nopr opyl )t hi dphene- 2- ggrrhoxam de

445.1 2.42 B 15 o LC/MS retentlon HPLC | Synthesis

N- (4- (CotrpdiundtName/pyri di n- 3- yI )0 azol g2y ) Mbthod | Method

Exanple (3- mor phoI | nopropyl )tr{ﬂ\@bﬂb e- uifif" B¢ hoxam de

4751 2 87 B 15 N-{A-pcvelop eft-y-hi-gzot—2 H=N(3=
N-(4-(psgs 9é1215’9ﬁﬁ?ﬁ91‘2' \ﬁo@}@TFu cp?}ene 2-car bOil(cll)Ti de\
hydroxyeibyB(rethg)amning)-3N. ( 4- cycl ohexyluspiazol 323yl )| - N} 3- | Lxample
oxom%xléthw@ennﬁrq@rhﬂxa opyl ) t hi gphene- 2- car boxani de 19

420.3 2.80 B 15 net hyl
N-(4- (lﬁcr(zaﬁfr&gﬁ-ggd)ggaaxd;dmylaNp(r3dbisK;—t Hi opheng- Exanplle . |
hvdroxdet: 3 iogheyeé-pni ot i.nate 4 1 2.50,B 13xample
o %( T ) paf/{f)) e 2-y|4)82%-(3-§ an| eOB 19

rmr phol | nopropyl )th| ophene 2-dar boxam de 453.|{1 2.93|C
NG ﬁ,@ tﬁlaédiﬁ‘ﬁ Sjﬁ«?ﬂ fe-ir A 64 C- |Example
(plperaél(lg = F}BBE%; WARENC457.179% 2.95 B 19

I\L(A ("'_\- t hny\lhnn7nf L an 2 ul )H"'I azdl—2 ‘y’l )
N-(4-(herzofipres- Bﬁé)ﬂillﬁ ﬂﬁ‘}l@h (@phenje- 2- 4d4.3 3.039 ¢
(d1metEx]amy¢c@eth@H(r@@}mlM1 483.1 304 B Example
oxoprdpyl)Bhinplrqph@-tatopraopgd ) - N- (4- (5 19

ni trobenzofuran-2-yl)thiazol-2-yl)thijophene-2- 499, 1
N-(4-(B e&%ﬁﬁa@ higzolcBylhoxe de 15 N-(4-1(4-(2
(meth ({ (ggghpgmmb) ghenyl )t h'4a62901| -12- y3| 34 N- 50%. 1 | Example
oxoprgpyhth @B ML &boxa rrr1de ' : 19

i nopropyl ) thi ophene- P-carboxamde 16 78 WO

2006102076+ M/"‘"""‘" 049 tEAVBHPEC—Compound
N-(4- (e a2 -YUDIERR - S XU MB( e¥lnt hesis [MH time Methoflg,. .o
hydroWyﬁ@Hdm(W P OW‘ZPB Jupphehe- 1 46831 336 B [ 7
2-carbeaBiisl i noet hyl car banoyl ) pheny| )t hi azpl - 2-yl )} Exanp %
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-
(dimethylamino)pyrrolidin-1-yl)-3- 495.1 2.95 B Example
oxopropyl)thiophene-2-carboxamide ' 19
N—(4-(benzoﬁlran-2-yl)thiazol—2-yl)—N-(3—((2,3-
dihydroxypropyl)(methyl)amino)-3- 486.3 393 C Example
oxopropyl)thiophene-2-carboxamide ' 19
methyl 2-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yDthiophene-2- 4703 3.62 C Example
carboxamido)propanamido)acetate 19
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2- Example
carboxamido)propanoyl)piperidine-3- 509.1 3.40 C 19
carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-0x0-3-
(thiazolidin-3-yl)propyl)thiophene-2- 470.3 398 C Example
carboxamide ) 19
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N- ( 3- nor phol i nopropyl )t hi ophene-2- 570.4 2.09 B 16

car boxam de

woOR(0b/0ed6( net hyl car banoyl ) phenyl ) t hi azol - 2- yl ) PCT/US2005/028549
N- ( 3- nor phol i nopropyl )t hi ophene-2- 471.5 2.29 B

Exanple carboxamide 16 N (4-(4-(2

(di net hyl am no) et hyl car banoyl ) plg S)tlﬂmzﬁl -| Exanplie

2-yl) - 5 3- mn@m i nopropyl )thi EB% é-rétendidfl. SHPIAB [BSynthesis

16 ca : E4- (4-(3- z time | Method | Method

(di met hyl ani no) pr opy! car baroy! |) BFERY 1)) t Giggzol|- Exanp|l e
N-(4-( %&bﬁ%gzl a%m%_fy_@\pggpyl Jthropheng-2- 5427132097 [B
morp I&O-g-aOrX ? §§{m; Codlehdta( 4 (3- . Example
carbo OXypro carpanoyl ) phenyl )it Hi6&30l|- 23y15) - N 5C5. 1 19

*19° B Exanpl e

(3-morohgl inopropyl )t hi ophene-2- carbgxan de 16
N-(4-(Rerzefuyran-¢ i Wairesh ZoWeny (4Ei azdl - 2-y1)|- N- (3- Exanpl e
cyanogthylfmsthiyheminpyd-) t hi ophene- 2- arjpgxari dg 457./1 222 |Bixample
oxoprdyl)thibghen¢-2-qadborantigd car banoyl |) phényl|) t hi ‘azol|- 2 19

yl) - N- (3- nor phol i nopr opyl )t hi gphene-2- 485.5 (2. 38 B
N-(4-(b&0RIren-2 SR HXAD-HENLB - (3- _
(hydrogyfnfthyBpipBridid- 119 abol i nopropyl)) t hi ophene-2- Bxanpl e | Example
oxopr(‘%@@?rﬂéﬁgggg-@'\{a?ﬁ@%%i?é' yl ) benzani‘@6Padet 3edbacild 5¢5. 1l 19

. 4-(4-(4- met hyl pijperazi ne- |

aar hams L\ haormyvl \+ h o A1 Lo NERWE BAY NL £ D A0 2 1 n
1'(3',(%23';% %Of“ﬁ?}}'gﬁy@ﬂ@ggépyl ) thi oph(\ene- 4- car boxdmi de 16
yDthi P¥-4"4- (nor phol i ne- 4- car bonyl|) phenyl|) t hi azol|- Example
cayboxznydg)pmpe@om%am@m%ﬁ@rbwhﬂ hi G3Aéng- 23-627. |1 2C37 B9
acid Exanpl e carboxani de 16

2-(3-(2-(N-(3-norpholinopropyl))thi ophjene-2- Bxanpl e
N-(3-(8 acbamadopshaplidinalz ol)-34excp}apeBnaxy) acet|i ¢ aci d |488. 3
N-(4-(BerBfiBard-Z-yl fhi¥§d120 ae2-PQT/ 005/ Q28549 LC/ MY Example
Car(bo,(gﬁﬁgg Corrpgzﬁl(lj m%ﬂ%hg%?et ent i or?ld LG 6\%%&1esi S Sj 19 P
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2- Example
carboxamido)propanoyl)pyrrolidine-2- 4951 3.34 C 19
carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-oxo-3-
(3-oxopiperazin-1-yl)propyl)thiophene-2- 481.1 395 C Example
carboxamide ' ' 19
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2- Example
carboxamido)propanoyl)piperidine-2- 509.1 3.59 C 19
carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-0x0-3-
(2-phenoxyethylamino)propyl)thiophene-2- 5179 411 C Example
carboxamide ' ’ 19
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)propanoyl)-N-(2- 553 9 3.29 C Example
hydroxyethyl)piperidine-3-carboxamide ) ) 19
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[MtH tinme Method Method (m n)

3-

(3-(2-(N-(3

- nor phol i nopropyl ) t hi ophene-2 anpl e
woantshasxam do)t hi azol - 4-yl ) phenoxy) propanoi ¢ 58@T&S2006428549

B Exanple acid

2-(4-(2-(N-(3-norpholinopropyl)thi ophene-2- Exanple

car boxam do)t hi azol - 4-yl ) phenppx t iIEPRCI d 488. 3
h%%)ﬂﬁgp

2.58 B 17 3-(4-(2-(N-(3-norp
anpl e Capnid Namehi azol - 4-yl
2.60 B Exanple acid N-(4-(3-

MtAo
+H]

rpsttionhi Te0E
XY ) RisP aNOVEe IR

hael o

bR el gy Pheny oz

- 8ynthesis
. Method

min
=S st

(isobutylgl, reosRdETS iop - i Example
yl)amitrsl(n)-@qxq};gog};b)thiophene%gmx%%gg ef 2572et boxani@e |18 C 19
(di ret hyl am no) et hoxy) phenyl )thiazolt2-yl)-N_501.1
N—(4-(]f{gnﬂﬁ:lllﬁn%ﬁbiaEOI-Z-YI)-N-(4-(4-(2—
(dimetHyBmimas ehsl)pipepizoryiyDthi ophener 2; boxa,de [L8 Example
oxobutyHthtbphénel Bcarboxamide 3573 %9 ¢ 19
g‘dln[rethh%lxam po) propoxy) phenyl )t hi azo] -2-yl)-N 515. 5
N-(4-(bpiZofutdn:2- z'tB{a‘zol-z- ) N~(4-((2,3- _
dihydr 3 %’?’rﬁbf‘?ﬁ yfl?a%{i%’ilt)“g' &Jhene- Zg(t):oa}gboan%Se 18 c Example
oxobutylyhiApRARE 45 RS xy) pheny! ) { hi azol | 2-y1 ) -Nf 501. 1 19
N T
methyl 23 en YYWHZBptreneq 2- car bpxam de 18 E 1
yl)thiopepd-2¢ daemrefoidaibutznaphifielaceizis] | 2434-3 - - (36( 2 C 1; ampe
hydr oxyet hyl am no) - 3- oxopropyl|) t hi ophene-2- 442 3 3|23
N-(4-(BnExRmL B y]) 8z D3 3 Ne4-{65-
methylpyradn(Renaehyaing)=4¢l ) t hi azol 2-5;3511 ) (?{-522 o |Example
oxobu @ﬁ%n_rﬁ??éﬂé@-tcgbﬂo)(%{cfem i din-1-yl)~3>7482. .62 B 19
sz\n‘l e oxopropyl)thiophene-2-carboxam de 19 N (44(b
SR ZO0Ttf “I'n"_ 31 F=2=yH =13 —=(2
Eygo%ﬂ%% ﬂlﬁq};’ébfgég‘r@@n@ﬁ%{é 469.1 5.93 B Exampl e Example
s o] o)) yphenge- 2- car boxary d20.39 3.42 C
oxobuly)AORSBer A SRTHORATES 19

[ )thiazol -{2-yl)-IN(3-(3

hydr oxypi peridin- 1-yl)-3- axopropyl)tihi opheng-2- 483

2

N-(4-(BerBéfuBarE-ahpiiazol-2-yl)-N-(4-oxo-4-

)

(piperidin-1-yl)butyl)thiophene-2-carboxamide | 479.9 |  4.26 C ?;‘ample
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-

yl)thlopheng-Z-carboxam1do)butanoyl)p1perldme- 5735 337 C Example
4-carboxamide 19
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-((2-

hydroxyethyl)(phenyl)amino)-4- 531.9 397 C Example
oxobutyl)thiophene-2-carboxamide ) ) 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-oxo-4-
(2—(pyr1dlr.l-4-yl)ethylamlno)butyl)thlophene-Z— 5171 301 C Example
carboxamide 19
tert-butyl 4-(4-(N-(4-(benzofuran-2-yl)thiazol-2-

yl)thiophene-2- Example
carboxamido)butanoyl)piperazine-1-carboxylate >81.2 4.30 ¢ 19
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car boxam de 19 80 WO 2006/ 020767 PCT/ US2005/ 028549
LC M5 HPLC Conpound Nanme m z retention HPLC Synt hesi s

PCT/US2005/028549

woObddlo2ei6me Met hod Met hod (m n)
N- (4- (benzof uran-2-yl)thiazol
hydr oxyet hyl ) (nmet hyl ) am no) - 3-

-2-y1) - N-(3-((2

) 456. 3 3.43 B Exanpl e
oxopropyl )t hi ophene- 2- car boxa rgz?%ls:) HPLC
N- (4- (benzof uran-2-yl )t hi azol Nrdtantidii 5 (EBPLC | Synthesis
hy dr ox§emRouRd Name) - 3- 0X0pr op) ?VI ophegge2- | #&8héd | Method
3.06 B Exanple car boxam de 19 [M+H] (min)
N(4 %—g b 1Z Ll%g 1a2 yl \(jli&(gé]-ur 2=yt =1 (3-0x0t 3-
(pyridi jﬁ% fatih eBE?boxaTi d63.467. 130405\ B o | Example
cafboxw {d8- (benzof ur an- 2 yl)thiazol 4 2-y1)- N (3-((2 19
(dimethyl anino)ethyl) (methyl )am no)-8- 483 113 04 B
N-(4-(terzoforaa-2-yRthinzobHy)tRi(étFrene- 2- car bokam de 19
(methyNulféaylliedaod- liyBrt-2- y1 ) t hi azol A 2;%& )1- N (3 C Example
oxobutyhidpheha22 (catoRythilei no) et hyl ) [aniTio) 1 3- 289 1 3.04 BI19
Exarrpl e oxopropyl)thi ophene-2-carboxam de 19
fert-bu - Zga AT ST (7 ST (3 (T3 ,
yl)thlo ‘% a 1& blgt ghﬁﬁ rog%/l2)t hi g%gene- "668- 3 Example
-ylcar te ¢ e |19 19
3-y r(‘i(benzofuran2y|)th|azol 2y|)-N—(3 (3
m nn\ n\/rrnl i r~I| B \1! A 495 12 94 B
N-(4-(E¢ opyxelish ’é‘ér Y Rrehd) Z 4 car boxani de 19
N-(4-(bengatucare?rzbthigze ﬂl)yhﬂwhﬁnsz?m 125yby- I\ (336(2/3- ¢ | Example
carboxaiinfdedr oxypr opyl ) (net hyl ) ami no)|- 3- 486. 3 3. 23 |C Exany 18
oxopr opyl ) t hi ophene- 2- carboxani de 19| net hyl
methylZ~ gﬁgﬁ%{%n&bﬁm -yNthiazdt-2} ) t Hi azol -2 yl )t hi gphene- 2-
yl)thio gmﬁgxaguge;)@mh@yl PR idmear 05I % rq paggﬁ‘i do) acgt at &xample
A-carb lat% 4- (b enzof ur an-|2-yP¥yt hi azot*- 2 19
yl7) thi ophene 2 Exanpl e
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)butanoyl)-N- 5371 3.46 C Example
methylpiperidine-4-carboxamide ' ' 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(4-
(N,N-dimethylsulfamoyl)piperazin-1-yl)-4- 588.4 392 C Example
oxobutyl)thiophene-2-carboxamide ' ’ 19
ethyl 2-(1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)butanoyl)piperidin- 566.4 431 C Example
3-yl)acetate ) ' 19
ethyl 2-(1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)butanoyl)piperidin- 566.4 494 C Example
4-yDacetate ' ) 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(4-
(diethylamino)piperidin-1-yl)-4- 5515 318 C Example
oxobutyl)thiophene-2-carboxamide ’ ' 19
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2- E 1
carboxamido)butanoyl)pyrrolidine-2- 509.1 3.43 C 1;( Ampe
carboxamide
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car boxam do) pr opanoyl ) pi peri dine-3- 509.1 3.40 C 19

carboxam de N-(4-(benzofuran-2-yl)thiazol

~2-y1)-N-(3

woanw/03076¢t hi azol i di n- 3-yl ) propyl )t hi ophene- 2- PEAT@S3005/028549

3.98 C Exanpl e

PCT/ US2005/ 028549

carboxam de 19 81 WO 2006/ 020767
LC M5 HPLC Con'_pound Name In/Z

ret enti on HPLC Synt hesi s [I\/H-H]mtl ne | Mggprod Met hod
(mn) N (4-(benzofuran-2-yl)t 1 4etéhtioht (APLC | Synthesis
mor phoCPmRognd;NaRopy| ) t hi opheneM® 46842 3. T1&hod | Method
Exanpl e car boxam de 19 [M-+H] (mip)
zof af= r||' Zot= 2=yt =32
metllllyl Q"h R EE 1 DRI 25 hxanpl o |
yhthio 5pyl ) t hi ophene 2- car boxari de4465. 133876 |C 1@ | txample
carboxppide)pHaRySIRYFrahdine-groptioRsEl - 2-yI ) - i (3 - (3 19
(hydroxynethyl )piperidin-|l-yl)-3- 496.3 3.66|C Exanple
N-(4-(oonapfuomy 2 Yl Hhisphend)- N-@ardekarti de 19| 1- (3
(3-oxopiphkakih- (Hybbuawl)thiephere-2} ) t hi azql - 5 ﬁl hgﬂher e- 2% Example
carboxEb@depl € car boxam do) pr opanoyl|) é E) dar boxyl|il®
510\.3 3.62 C 19 aci d N(3 -(3 -acetclm dopyrrlol i di n-| |
N—(4—(%\£é 'noé o%é%;ﬁﬂ'ﬂﬁ obuty -N- .
) Be ) 1zol -|2-yl )th ophene-|2- 509.
¢ gbe%’z.o R U N B 19 4gol(d B C ]’?‘;‘ample
CArvoXamRE 4- (benzof ur an- 2 yl ) thiazdl -2 yl )t hi opherje- 2-
carbox nov| ) a\Vidl: olidine-2-1495 1 3134 C
1-(4- _(Ita(%l?ﬁnéofuw-gyyb)ﬂsw&ﬁr de
yDthionhgne-3-pashexsmidalpumnpy)Mn(Zaz ol -|2-g¢h )~ N ( %-%x 3- ¢ |Example
hydroxy8thyKpipepdmasi-errtiexahlige opyl ) t Hi opheng- 2-7481.|1 3,25 |d9
Exanpl e carboxam de 19
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-
yDthiophene-2-carboxamido)butanoyl)-N-(2- 5672 325 C Example
hydroxyethyl)piperidine-4-carboxamide ' ' 19
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-(2-
(methylsulfinyl)ethylamino)-4- Example
oxobutyl)thiophene-2-carboxamide 5023 3.24 C 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-((2-
hydroxyethyl)(pyridin-4-ylmethyl)amino)-4- 547 1 2,98 C Example
oxobutyl)thiophene-2-carboxamide ’ ’ 19
N-(4-(benzofuran—Z-yl)thiaéol—Z-yl)-N—(4-
(cyclohexyl(4-hydroxybutyl)amino)-4- 566.4 495 C Example
oxobutyl)thiophene-2-carboxamide ) ) 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-((2-
cyanoethyl)((tetrahydrofuran-2- Example
yDmethyl)amino)-4-oxobutyl)thiophene-2- 549.1 4.02 C 19
carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-oxo-4~
(2-(pyridin-3-yl)pyrrolidin-1-yl)butyl)thiophene- 543 1 391 C Example
2-carboxamide ' ' 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(1-
hydroxypropan-2-ylamino)-3- C Example
oxopropyl)thiophene-2-carboxamide 4563 3.34 19
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1-(3

Exanpl e
WG .20/000769 car boxam de

N- (4- (benzof uran-2-yl)thiazol

-(N-(4-(benzofuran-2-yl)thiazol

-2 yl)thi ophene- 2-
car boxam do) pr opanoyl ) pi peri di ne-2- 509.1

PCT/US2005/028549

-2-yl)-N(3-0x0-3

(2- phenoxyet hyl am no) prgpyl )t hi ophene-2- 517.9 4.11 C

Exanpl e carboxam de 19 1-(3|-( I\M ( BIPLC
enzof uran- 2-yl ) t hi azol - LC/MS retentlon HPLC | Synthesis
yl )t hi meménﬂ%ﬂ%oxam do) pr gpaiéy | ) - 5Bethod-|2Method
C Exan'pl e hydroxyet hyI ) p| per| diMrEHB czra(rrg arfi de 19
WO—20061-020767 UUJI §28549 VEHREC
N-(4- (t)ﬁ’fnt ot Hiazel3-yEN, 51 HRLC Synt hesi s [M-H tipe
methoyystiydamipe)- —&&opr@mf 10p ene 456.3 359 C xample
carboxgide. (benzof ur an- 2-yl ) t hi azol -{2-yI')- I (3 19
(isobutyl (1, 1-dioxo-tetrahydraqthi ophgn-3- 572 .4 4 10 C
N-(4-(Borezofilran-2 -yl laadoh @) vl BbxGpifwpyd )|t hi opheéne- 2- carlboxani de
3-ylmékBylayino¥-3 {(dxepapl/l) thaoph2nag-2) t hi g zgrlﬁ %- yl) - 3 (4-|(4-42- | Example
carboxagiidet hyl am no) et hyl ) pi per azi - I'-yt") 14- 2.3 2.83 ¢19
Exarrpl e oxobutyl)thi ophene-2-|carboxam de _ 19
th N 3 @:SEQ&IZUFI:?%)HJ"-??: gzol-[Z-ylI) -TF (4- (( 2,]o-
;ri)ethighégz _g prop ng} %bgm no)j- 4- 500. 3 3. 32 |C Exangl e ,
2-car boxam|d me I Example
Cafgo"f 5{"%/913 )BQ’HQE‘?BF &n-2-yl) tHi §%é%-z- !%érrpl e ¢ |10
car ?hl ophene 2- car boxami do) butlanam dq) acet at § 484. 3
3 67 C 19
N-(4-(herzafurre Azbihinzod-22v 1y N-€hi azol -|2-y1) - N (4- ((5
(isoindudinkBypsBr@opropg)hipptenet ani na) -4y 1517. 9 2. 57 C o | Example
carboxaxdd®pl e oxobutyl )t hi ophene- 2-car B'oxa i de 19 19
N- (4- (benzofuran-2-yl)thiazol -2-yl)-N(4-(1
N-(G3-((, fd%ﬁ%zé fhet Mhﬁ’tfﬁ %) @4 4 8- 318- 42 C Exanpl e
L 11?5 1 oxam de Example
4 é_gégé)g rﬁlld‘é §’y]in)ﬁ{1| azol -RAME- N (8-Bxo-[4- C |19 P
npl prperidin-1-yl)butyl)thi ophene-2-cdrboxam |de
4499 -4-26-C 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-
(cyclohexyl(4-hydroxybutyl)amino)-3- 55 3 355 C Example
oxopropyl)thiophene-2-carboxamide ' ' 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-
(methyl(pyridin-4-yl)amino)-3- Example
oxopropyl)thiophene-2-carboxamide 489.1 3.20 C 19
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)butanoyl)piperidine- 5235 347 C Example
3-carboxamide ' ’ 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-0x0-4-
(pyridin-2-ylmethylamino)butyl)thiophene-2- 503.1 308 C Example
carboxamide ) ) 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-0x0-4- Example
(thiazolidin-3-yl)butyl)thiophene-2-carboxamide | 484.3 4.03 C 19
tert-butyl 2-(4-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2- Example
carboxamido)butanamido)ethylcarbamate 333.2 3.91 ¢ 19 -
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1- (4-(N-(4-(benzofuran-2-yl)thiazol -2

yl )t hi ophene- 2- car boxam de) but anoyl ) pi peri di ne-

wWa@ .2806/00txanpl e  4- car boxam de

19

523.5

PCT/US2005/028549

N- (4- (benzofuran-2-yl)thiazol-2-yl)-N(4-((2

hydr oxyet hyl ) (phenyl )am no)-4- 531.9 3.97 C Exanpl e

oxc(Jbut()k/)I ) T hi ophene- 2- car boxanj 138{,1}}[599 HPLC
N- (4- (benzof uran-2-yl)thiazol} -|Nefehtiond- #FPLC | Synthesi
(2- ( pyaniponnd Namet hyl anmi no) but Wt Hi ophsde-|2vietiba: |1 ﬂlzthisés
3.01 C Exanple carboxan de 19[Mt-&Ht- bk
(S)—N—(%r-g(e% éﬁ{rr(il _&B"nzo'_ﬁ_r ?)r_‘.]gg@y' Hhi-azet=12—yt) thijophenme=2=
- Bengoiragy’ %ﬁﬁ% g Ai8x api do) but anoyl ) pi per azi jne-
(hydroxymethybisslelindr¥)-49 83 WO 2006/ D29i76y [PCH/ 4352005/ czss%‘ample
oxobutylJthivBhederZcabdiseiftl Name i Z fetentijon HPLC [Synt hesj
[ MtH] tinme Met hod Method (nih)
N-(4-(bBhAofurhh@ryiythiazal2-PHN-f4-hi azol  2-yl ) -IN- (4- oxo 4
(isoindd1RY2 Bl NoRobityTRtibyhangi2ao) but y| ) §1|]1' pphengs2- 5031 3 Byample
carboxamii¥anpl e carboxam de 19 : o 19
[\I—(4I-(Ibenlz9fura\n.-2-y! )thiazolt2-yl)-N(4-(5
N—(3-acéié‘fr_iﬁgﬂ@s}'(l}{ﬂ'-%ﬂ-@kﬁ%gﬁfaﬂ-’z'-' yi)f4- 5924 406 [C Exanp| €
- OXGDUTY. L gphene- 2- carboxan dg, 19 | t buf y! Example
Yl)thlazi’f?i/b %9 %pf%e%ﬁ o(’fxﬁrrné%q 2-yl )t hi ?260 -P- 450 B 1200r21
yl )t hi ophene- 2- car boxam-do)butanreypy+r+rot-dii—5842
T-acetylNo(3-@-Ek theprafurag-3 Ythisahan | 19~ N-| 2- (3
yDthiopheoe@sattwspypidoopropylipineridine-d- oxoput y| ) -3 44 c | Example
carboxdxhidé- (benzof ur an- 2-yl ) t hi azol {2-yI') t hi ophene} 2- 523} 50 or 21
3.39 C Exanple carboxam de 19 nethyl
N-(4-(bEntdnfabEX-fhthbeszpyyna-2-y! ) t hi azol -2
(piperi&ih-)ltﬂz?}%ﬁﬁﬁﬁ&)ﬁ@bﬂ%hﬁjﬁhgﬂé@ut apoyl) bi pgt i di he- 538/ Bxample
carbox anpl e~ 4-car boxyl at e {1923 . 20 or 21
- { ;(l\l—(4-(benzofuran-2-y| )t hi azol -2
\L t —anhbena=—2- o L RN [T At =
N—(4—(@%%i‘a;lwil}cff)l&liaLZOtE—Iyljm-Ty-l(E-u) butanmoyt ) ¥IN—537. ¢ 3. 40 C
(dimethylamino)butanamido)propyl)thiophene-2- 497 5 3.04 C Example
carboxamide ) ' 20 or 21
N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2- Example
carboxamido)propyl)isonicotinamide 489.1 3.12 C 20 or 21
N-(3-(4-acetamidobutanamido)propyl)-N-(4-
(benzofuran-2-yl)thiazol-2-yl)thiophene-2- 5115 399 C Example
carboxamide ' ' 20 or 21
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-
hydroxy-2-(hydroxymethyl)-2- Bxample
methylpropanamido)propyl)thiophene-2-~ 500.3 3.30 C P
h 20 or 21
carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-(2,5-
dioxoimidazolidin-4- Example
yl)acetamido)propyl)thiophene-2-carboxamide 5243 3.57 ¢ 20 or 21
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-
morpholinopropanamido)propyl)thiophene-2- 595 1 303 C Example
carboxamide ' ) 20 or 21
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nmet hyl pi peri di ne- 4- car boxam de
N- (4- (benzof uran-2-yl)thiazol

19

-2-yl)-N-(4- (4

woORpdd/doset hyl sul f anoyl ) pi perazi n-1-yl)-4- 588PATRSAD5M28549

Exanpl e oxobutyl)thi ophene-2-carboxan de 19 et hyl
2-(1-(4-(N-(4-(benzofuran-2-yl)thiazol -2-
yl )t hi ophene- 2- car boxam do) but i MEPLAI - 566. 4
4.31 | )acetate 1 Hév Iretention | HPLC | Synthesis
2 (1 (598 W‘J‘%(l%%‘ﬂgof ur an- 2-y1) %nzcl -2%me | Method | Method
yl )t hi ophene- 2- car boxam do) but|a i p@ﬁiingii n- 566. 4
N-(3-(N-4 b&niafﬁ% 1281ttt ¥611 cetare w
yl)ghi%@g 4( "“ey} g’ s 22 |0|) ; 5%‘5.29_1 T g_7gsg ¢ Exanpl|[£xample
I’n-1-y - : . C np
dimeth égltu?%{' aOtT%Q ipcar boxani|de 19 200r21
__+(_4_(_N_§4§b€_n_z_gj_u_x_an 2-yl)thiazol-2 vyl )t higphene-2-
N-(4 (@P&ﬁﬁF%n' yazohrdb b@t@noyl )pyr rol i|di ne-2- [509. 1
morphghm@cetan@d@p@mbtshmh@@ 34 WD 20044 Q24 76é|aoz Example
carboxP@ideUS2005/ 028549 LC/ MB HPLC {Conpdund Name |I{n/ ZC 20 or 21
retention HPLC Synthesis [MH] tinme (Method Net hod
(S)-terf-Buty) 1-(FENEML(bdnofmdde( 4- (benzZof ur an-[2-yI') thijazol - 2
yl)thla%l)i b @RiRege-2- 524|C3 3. 98ECdE ng 3B3cdr bad atle 10 Example
boxGA @gz@rp&d@{e@zr@g ki diiné38-3car b atle
carno 14 %S go ur % | azoI 2- yI ) - N (4- oxo-|4- 220123
1_(3_% déOHlé g‘ﬂ?%) Uut yl } - Gpuene Z—GJo o oF
yl)thiohqnig- %afBﬂ’F OISRy wrls%%o) 4ogxoljut glgp- N| ¢ | Example
car Oxeﬁ“‘é%enzof uran- 2-yl )t hi azol - 2-lyl ) t hi gphene- 2-| 469. 1 |22 0r23
3.21 C Exanple carboxanide 19
ethyl 13G(@N-(ANHeaz¢foemzbithaao22y| ) t Hi azol - 2
yDthiophgriel2-ophexmnide pasgyb)aprtidimp k-t a%%b) -|N- %2-0 Exanpl.e | Example
carboxRlate oxyet hyl ) pi peri di ne- 3-car o ’dg 56702 3. 35°C 192 or 23
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-
hydroxypiperidin-1-yl)propyl)thiophene-2- Example
carboxamide 468.3 3.03 ¢ 22 or23
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-
(2-hydroxyethoxy)ethyl)piperazin-1- 5411 273 C Example
yl)propyl)thiophene-2-carboxamide ) ’ 22 or23
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-
hydroxyethyl)piperidin-1-yl)propyl)thiophene-2- 496.3 3.04 C Example
carboxamide ' ' 22 or23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(2-
cyanoethyl)piperazin-1-yl)propyl)thiophene-2- 505.9 311 C Example
carboxamide ' ' 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-
(hydroxymethyl)piperidin-1-yl)propyl)thiophene- Example
) 482.3 3.00 C
2-carboxamide 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-
(dimethylamino)pyrrolidin-1- 4811 273 C Example
yl)propyl)thiophene-2-carboxamide ’ ' 22 or 23

88




1-(4-(N-(4-(benzofuran-2-yl)t

hi azol

-2

yl ) t hi ophene- 2- car boxam do) but anoyl ) - N- (2- Exanpl e
waypdiemzymt hyl ) pi peri di ne- 4- car boxan de 567. 2 3PE/US219/028549
-2-yl)-N-(4-(2
(et hyl sul finyl)ethyl am no)-4- Exanple

N- (4- (benzof uran-2-yl)thiazol

oxobutyl) thi ophene- 2- car boxam|de 502 3gP1dd4 € 19
N- (4- (benzof uran-2-yl)thiazol 4 3./MS Ny-étdnfié | HPLC | Synthesis
hydr oxGemppupdNameli n- 4- y| et hy| Méi no) xds 5‘1Méth8d 98Method
C Exan'pl e oxobutyl )th| ophene- AMEEDb o x ﬂlﬁ)e
rzofuran ez ot L-'y'I )']'\I'(
othiyl 1(@;@ %‘ﬁ@fe qurap g @Qﬁ& %152‘ qnino) - 4- |566.4 4/25 C | .
yDthiopheagp) @rb%‘saaaé@yrqnmp@ﬁﬂ AE=2 caphaxam dgel9| C g
carboxoda(m (benzof uran- 2-yl ) t hi azol 42-yl) - I\ (4- ((2 220r2
cyanoet hyl) ((tetrahydrof uran-2- Exanple
N-(4- (b’én)zﬁﬁtﬁitj!é)yﬁtﬁ;&;@)&%lm@e@h(ﬂyl ) thi opheng-2- 5491 4.02 (}33 1
hydro cHaPBYBPRoPel)thiophene-2- xample
c;boxﬁf benzo uran-2-yl)thiazol - 4)(7?)3 N (2O&xo- 4- C 22 or 23
(pyrldln 3- yI)pyrrolldln I-yI)but)I)thloprene-
T 3 oXam de
I\Hl(drlefﬁﬁt Bifu b 2%r,1 P%E opg [2-y1) - N' (3 -(1 Example
othty E 5?8 %‘H LYo 4965333, 34 G2xapl &€ | gy 0 53
2-carb ®pyl ) t hi ophene-2-carboxani de 19| 85 WO
2006/ 020767 PCT/ US2005/028549 | | C/ MS{HPLC Corpound
N-(4-(benrefumiz2nditiazdldnyMN-G-Bydt-hgsi s [ NFH timg Met hod
methyleéthmalo)gymakidin-1- _ 5 O? 1 é&.lO C Example
yl)propylfiliopharzbtarbaxenidy| ) t hi azol -[2-yI')-N- (37-(2 22 0r23
rret hoxyet hyl am no) - 3- oxopr opyl|) t hi ophene-2- 456. 3 3.|59
oy Aei @Qﬁ?% S mh%%é%g L)~ I\P(?» f urjan Exampl
d! - - xample
yl)thlo lt-f %Bﬁam no;b %p}ﬂ répyl )thl% 4477, 9 Q. 84 1B or 23
rrple carboxamde 19 net hy| (3 -(N-(4-|(b
anzof ur.an }
(S)-N-(4- tﬁ’énébf‘ﬁran-z-ﬁ)fmazo - -y1)-ﬁ-(3-(2- b
(methoxymethyl)pyrrolidin-1- 482 3 398 C xample
yl)propyl)thiophene-2-carboxamide ' 22 or 23
N-(3-(3-acetamidopyrrolidin-1-ylpropyl)-N-(4-
(benzofuran-2-yl)thiazol-2-yl)thiophene-2- 495.1 .99 C Example
carboxamide 22 or 23
ethyl 4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)propyl)piperazine- 595 1 393 C Example
1-carboxylate 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-
(morpholine-4-carbonyl)piperazin-1- 566.4 3.02 C Example
yl)propyl)thiophene-2-carboxamide 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4,4-
dihydroxypiperidin-1-yl)propyl)thiophene-2- 4843 2.95 C Example
carboxamide 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-
(tetrahydrofuran-2-carbonyl)piperazin-1- 5515 3.05 C Example
yl)propyl)thiophene-2-carboxamide 22 or 23
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yl )t hi ophene-2- Exanpl e

car boxam do) pr opanoyl ) pyrrolidine-2- 510.3 3.95 ¢ 19

woantwozyicat e N-(4- (b enzofuran-2-yl)thiazol

- 2- PCTASR{03/028549

(i soi ndolin-2-yl)-3-oxopropyl)thi ophene-2- 500.3 4. 27

C Exanpl e carboxamide 19 N-(3
-((1, 4-di oxan-2-yl ) et hyl am noé_l-(f HPLC
oxopropyl ) -N-(4-(benzofuran-2 MR nEétbntion 4 BWPBC3 | SInthesis
C ExanbP@PoyRq Namohene- 2- car hodBifi de 1fme | Method | Method
N- (4- (benzofuran 2-yl) thiazol 4 AMH] \I-ggﬁlin?
®)-1- _|2 Lil.i yt)ammo) =3 . 55T
il %@WE FE‘# ﬁ& g dphene- 2- car bokani de 19 Example
yl)thio o5YWN1 hi azol {24951 - N (312 C |
methylpm@ e ByRY andlew ) ani no) - 3{ 489.1[3.20 C Fxanpl e|** "
oxopropyl )t hi ophene-2- carboxam de 19
1-(3-(NH4-tbeppbfin(ghthsfzal-2n- 2- y| ) t hi azol - 2
yl)thiophenet-cxpliemaer @)paiphDpamoldiid ut aggyll) pi pepiydi me- 523. Fxample
2-carbexaide Exanpl e 3-car boxam de ' ) 22 or 23
N-(4 (benzofuran 2-yl)thiazol 42-yl)- N (4-o0x044-
%@:_é Kenyé)ﬂ%tm%] BifidYel. BT yT|) T hi ophene-2- $03.1 308
- Example
enzo @ﬁﬁ% Qﬁ?nﬁ?ié%eol 24968- N- (326x044- C 29 or 53
(f hi a7n| din-3-vI )Y but vVt hi Cp!“er‘.c 2_ ¢ ar boxamde—484-13
methyl-G5(N(4-hengefupanpiy}) fiazol-2-
yDthiophgne-3-parbaxantidopeinyhaiReddipe e Hi azgh- 2 yh)thi gphepe- 3-Example
carboxyhe 2 3. 91 C Exanpl e 22 or23
car boxam do) but anam do) et hyl carbamate 19 86 |WO
(S)-1- C{@ﬁ(zo Aeofulae DL IRRAAGILD28549 | LC/ MS |HPLC Corpound
yl)thio #bb oAb pRpyHENS-Synt hesi s tijme Mathad Mgt hgdixample
dimet 011 {Re)-carboxamide ' : 22 or 23
-N- 4- (benzofuran 2- yI )th| azol -2-yl)-N-(4-[(2
N-(4- (benvzoi?u‘fé‘ﬁ Q-y‘l)tHlaiol R Ny A 944§ 385 CExanpre
(pyrrolidin-1-ylmethyl)piperidin-1- 535 1 2.85 C Example
yD)propyl)thiophene-2-carboxamide ' ) 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-
oxopiperazin-1-ylpropyl)thiophene-2- C Example-
carboxamide 467.1 2.91 22 or 23
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)propyl)piperidine-2- 3.05 C Example
carboxamide 495.1 ) 22 or 23
ethyl 2-(4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)propyl)piperazin-1- 539.1 391 C Example
yl)acetate ) ) 22 or 23
tert-butyl 4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)propyl)piperazine- 5532 3.43 C Example
1-carboxylate ) 22 or23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-
morpholinopiperidin-1-yl)propyl)thiophene-2- 537 1 27 C Example
carboxamide ) 22 or23
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oxobut yl ) t hi ophene- 2- car boxam de 19
N- (4- (benzofuran-2-yl)thiazol-2-yl)-N(4
woiewinawli n- 2-yl ) - 4- oxobut yl ) t hi ophene- 2- 514PBTAIS2B5/028549
Exanpl e carboxam de 19
N- (3-acet am dopropyl ) - N (4-(benzofuran-2- Exanple

yl')thiazol - 2-yl)thi ophene-2-c aL dHP1X6.3 3.50 B
20 or 21 retention | HPLC | Synthesis
1- ace_t‘}?mNO'(“Bd NAme4- (benzof ur an®2y| ) t hi@gol | Reethod | Method
yl) t hi ophene- 2- car boxani do) pr oY beggiynel 4- 537/ 1

A4

N—(4-(tﬁ113' %thr.uc %Wf?%ﬁz‘abl 'S(?"'rqgi"lz'olz-)z?I | t N (3-(3
(dimetyl'E? }z)_pip_ s g Y i d yl) - (3 | 5 xample
yl)pro%)@o@e@cawa@xl%&ioE‘Z‘Qim dg) g{)og%mztl“ ophEner 2- 52313 or 23

N (4- (benzofuran-2-yl)thiazol42-yl)-N-(3 -(4

N-(4-(Hedzofitany2-ghihirapb2HyBAdB-d2) pr opyl ) t hi pphene- 21 497.5

(hydro3mikthd) fyxatipinel - car boxani de 2( gég 21

yl)propygfﬁiélﬁxeﬁbarbaﬁfouammez- yl )t hi azol - 27yl
489.1 3.12 C Exanpl e

Example
tllzlb'gghe 1e-£ 22 or 23

N-(4-(% égféﬁ%% 5 g%%&!—' NN gﬁz% T ﬂfé‘z‘ or 21 [N (3
hydroxyethylpi eridin-135y ?@éfﬂ\i gk, t-l49@ H o324 | Example
Carboxgng?anpl e car boxam! gé 20 o?/ )21 e 511.93. 29 or23

Ne(4-(bhenzofuran-2-viYthiazol \

2 vl L2 (7D

N-(4-Corpte G- 2YDHYOLAPRERIGIG: 2- Bxarpie|
(hydmmﬂi‘yz;iwﬂi%ﬁh’f‘?ﬁwpﬁww hages2] 58053 3.303 C 2dxample
2-carbowanfide car boxamni de ' ' 22 or23
N- (4- (benzofuran-2-yl)thiazol -[2-yl)-N(3-(2-(2, 5-

N-(4-(S6r2% Rirad-213; ):é.lﬁ)il-ﬁﬂgl)')-N%“(Z;@;. 57 C Exanpl e
hydro¥vh&R$Hsk io[# %ﬂﬁ@ e-|2- carbaxangi.de 20 21 Example
g_zarbgilﬁgﬁggg% of ur aﬁ%- y}ltl t hlpazol - 243%8)3 N ( '-133 B 22 or 23

nor phol i nopr opanami do) propyl ) tihi opherje-2- 523.1 3.03 C

Evyannl o o
arl T O

car-boxamde20—gr—21 187 WOT2006/ 020767
N-(4-(brugp A '&%&%@Hmc Conpourjd Name i z

hydroxygygkigiar -Yiprep 4543 | 3.00 p |Dxample
carboxamide 22 0r23
(S)-N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-
(hydroxymethyl)pyrrolidin-1- 4633 3.09 B Example
yl)propyl)thiophene-2-carboxamide ' ' 22 or 23
N-(3-(4-acetylpiperazin-1-yl)propyl)-N-(4-
(benzofure_tn-2-yl)thlazol-2-yl)th1ophene—2- 495.5 298 B Example
carboxamide 22 or 23
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)propyl)-N,N- 5515 339 B Example
diethylpiperidine-3-carboxamide ' ) 22 or23
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-
hydroxyethyl)p1perazm-l-yl)propyl)th1ophene—2— 4975 270 B Example
carboxamide 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(2-
methoxyethyl)piperazin-1-yl)propyl)thiophene-2- Example
. 511.5 2.82 B
carboxamide 22 or 23
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[MtH] tinme Met hod Met hod

(mn)
N-(3-(N-(4-(benzofuran-2-yl)thiazol

-2

weRddshnaphene- 2- car boxam do) propyl ) -1, 5- ExanpPeT/US2005/028549

di met hyl - I H pyr azol e- 3- car boxam de 505.9 3.75, ¢ 20 or
21 N-(4(benzofuran2y|)th|azol [)-N(3 -(2
ror phol 1 noacet am do) pr opyl ) t hifophe 2HHEIC. 5 3.02 €
Exanpl e carboxam de 20 or 21 I(@f‘rl] ebteRtibl ! HPLC | Synthesis
1- ( 3- (Noppoupd Namer an- 2 yl ) t hi 888 - 2- ylytohi ()Maﬂgd}g{ethod
Exan'pl e car| boxam do) propy! ) py r[MTth nemanfal boxyl afe
I\(Il’(‘:ﬁ(ggg éll) LL f%ggf? e)th azol -2
(diethy; 123’ BB WH%‘) prapybdgi per pdizne{ 3- BI95. xample
2-carbéxagyd ‘C Exanpl e carboxanmi de 22 or 23| ethyl 1-(3 2or23
- (N-(4- (benzof uran-2-yl )t hiazgl -2
1-(3-@{4—(@zmmz—gl)da¢zlob2am do) pr apyl ) pi peri di ne{2- 5243
yDthiophehe-Acdraphido)peapybaXy | at e 22 % 9 C Example
methylbigefidinkenzaboaaiide- yl ) t hi azol - 9?)- W (303 22 or 23
ydroxypl perl d| n-1-yl) propyl )th| ophene-2- 46§.3 3.03 C
N"(4'(HZZ {ﬁ’ gﬂ%@g 9| 2-yl) -\ (3-(4-(2
dieth et YL Ty
e e BePafi w2n5 da120%2 13 © | oy
le vyl) propyl )t hi ophene- 2- car bojam de 22 or 23
(R)l I\L(Aéfl ?};527%1%% ﬁﬂjga:\{gl azol-i2 y!) .L(S (4 (2
DRI ¥ ‘A | ) prlopyl ) t i ophene-{2- 496.|3
yDthioghene-2ecarheaxamido)peenryboxah %@-22 k233 | 3.06 g | Example
2-carbdkylig-acienzof ur an- 2-yl )t hi azol -[2-y[ Y- N (3" -(4-|(2 — |220r23
cyanoet hyl ) pi perazi n-1- yI)propyI)thicphene-Z- 505.9
1-(3-(N-( ﬂibéﬁzﬁﬁﬁﬂph@l)ﬂﬁ@idmxam de 22 or
yl)thlo 1-eaBgimiasibrapipljchiidaect-- r%') N‘ ( 3 4 Example
carbo oxymet hyl ) pi peridin-1-yl)ip é}ﬁl )th| He- 482. 32 or 23
C Exarrpl e 2- car boxam de 22 or 23
- ue“" "Fa 2 aun-/_ yH=N3—(3
I(\CThge( 6;,‘70’51 P&{}ﬂ; %ﬁ?ﬁ @i nfl 1 2[73 C Exgnple  |p oo
28 b
yl)propyl)thio Q)(Eene-Z carboxamide ar boxant ds3822 |or 2284 B 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-
(methylsulfonyl)piperazin-1-yl)propyl)thiophene- 531.1 313 B Example
2-carboxamide ' ' 22 0r23
Example 25

Characterization of Compounds

[0252] The following analytical HPLC conditions were used for characterizing

chemical entities of the present disclosure. MS ions were detected using a Sciex API-100

electrospray single quadrupole mass spectrometer interfaced to the HPLC system.
[0253] Method A: Phenomenex Chromolith SpeedRod RP-18¢ C18 analytical

column (4.6 mm x 50 mm); flow rate = 1.5 mL/min; injection volume = 15 - 20 pL; mobile
phase A: 100% water, 0.1% trifluoroacetic acid (TFA); mobile phase B: 100% acetonitrile,
0.1% trifluoroacetic acid (TFA); gradient elution from 5% B to 100% B over 4.4 min, with a

stay at 100% B for 1 min, then equilibration to 5% B over 0.6 min.
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88 WD 2006/ 020767 PCT/ US2005/ 028549 LC/ MS HPLC

Conpound Nane m Z retention HPLC Synthesis [MtH tine
wokRbdsmdoet hod (mn) ethyl PCT/US2005/028549

1- (3-(N-(4- (benzofuran-2-yl)thiazol -2

yl) t hi ophene- 2- car boxanmi do) pr opyl ) pi peri di ne-3- 524.3

30384]QViE@d1B: ePhedatreney Chfomolizh SpecdRod RP-18e C18 analytical

N (4- (benzof uran-2-yl)thiazol -2-yl)-N-(

colump (4P 530y i WPl How 13t ) Io} Bbymin; H}J%W@W@ﬁane 748 -303ul¢ mobile
phase §; RO Rlfer 0 RHBERASCR (s mobile phpep B: 1% acetoniie

0.1% terﬂhwoaceﬁicaﬁidi(qmr gﬁﬂigdt dlutloryfrmrsoppl th 16D %B emer-4. 5 &8n,5vith a
rboxam d

stay atnmwa%@rnlzm S a1yt o7 Bayes ORI (3 (N

s am epkaisigkl o Ghednaoid, Sy

columﬂ;(4 E-nirﬁl-xl(1 3 mhﬁnﬂoﬁmataﬂ'— P25 ydLynki; amed:t}o?l volume = 15 - 20 pL; mobile
phase § A QO%;%%;%E&%@ ‘Era r@g&%m d:g)é&) Q’lg”o %)P 21%{1{3 %Lés%lly 1%0%5215c%tomtrlle
0.1% %@h agétlc(akaﬁd‘ﬁﬁﬁy gfgld?envélhﬁ&i ﬁéﬁ' 5% B/do)mbb/&ﬁn@@r 4.2 min, with a

oxymet 1 din-1- : C Exampl e
stay ay100pé Bt ) trdin dbhee@ulﬂaramrbtméé/anyeﬁQ 80n1n23

(b Tad SiloSiue ey HBLGm e Gt stetol Guritying gmica

enuuegoﬁﬁﬁrﬁi?és%nt&@éwﬁff@m de 22 or 23 et hyl 4-(3 -(N-(4-(b
.enzof uran-2-yl)thiazol -2

y (925 b2 OAERRI ARG e Iy st G0aRR e 0%5e1); flow rate =
45 mlr@_ner& "(‘185:9’0 q]ﬁngﬁ ZZC ?F_)box gggﬁasé%ng)ocﬁlvt/aje 2 .1% trifluoroacetic acid

(TFAJ; %Hbﬁl@ QhhdRe:4r00e8 Ko, pqw@:rm— bradffbeldtidn B3m®% B to 90% B
anpl e yl)propyl)thi ophene -carboxam de 22 or 23
over90-r(1m~(benzofuran 2-yl)thiazol-2-yl)-N(3-(4,4

@%5%&@&@8? [ I\q\/IE’J-Packydﬁg oen 8) coﬂln%? Pﬁ]ﬁmzx 148 ﬂm% flow rate =

36 mL/min; injection volume = 1.5 - 2.5 mL; mobile phase A: 100% water, 0.1%
trifluoroacetic acid (TFA); mobile phase B: 100% acetonitrile, 0.1% TFA; gradient elution
from 0% B to 70% B over 70 min.

[0259] Method Z: Phenomenex Synergi 4pm Max-RP column (10 mm x 50 mm);
flow rate = 6 mL/min; injection volume = 100 uL; mobile phase A: 100% water, 0.1%
trifluoroacetic acid (TFA); mobile phase B: 100% acetonitrile, 0.1% trifluoroacetic acid
(TFA); gradient elution from 5% B to 100% B over 6 min.
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car boxam de 22 or 23
N- (4- (benzofuran-2-yl)thiazol-2-yl)-N(3-(4
woOreaderraémgdr of ur an- 2- car bonyl ) pi perazi n-1- 551. BCBUS2008028549
Exanpl e vyl ) propyl)thi ophene-2-carboxam de 22 or 23
89 WD 2006/ 020767 PCT/ US2005/ 028549 LC/ MS HPLC

Conpound Nane m Z retention HPLC Synthesis [MtH tine
Met hod Met hod (min)

(R) - 1- (3- (N- ( 4- ( benzof uFXAMPIE2Y ¢ hj azol - 2
yl') t hi ophene- 2- H@SMPM&P:X%EBwﬁszs#S 1312¢C
Exanpl e nethylpyrrol 1 di ne-2-carboxam de 22 or 23
1-(3- (N-(4(benzofuran-_z-yl)thiazoI-2 o
2O TR BoR SRS, Sl R LBy bk pifontor o TS
of an Aﬂ“Mtﬂizﬁkg%ZﬁﬁM rsach & a/protdin Ribase, 2un in an off-chip mob111ty—sh1ft assay
yl )t hi ophene- 2- car boxam do) pr opyI rroI i di 19[%
formag 5216 f@@%ﬁﬁﬁrc{éﬂ eﬁEﬁ"’EfoRW%be(’ZZ‘“BF SBPIof E ase HI'S screen on
2
s el E e e T RAOAT pﬁf%g?t:%.aa%de endepg oy the

proteil kﬁﬂas@.l@damb kan ba:datmy¢chb3eo®29kdied23 the( a8} asipait3of a typical assay
4- (b enzof ur a

develqgyenh s nd OB U et BB OB e e igidgntifiegfom the
currerﬁ%?émtjzlbe ng LerBddnyg :Pidéﬂtf?ile'lf%ﬁ? D?g@t@ﬁm ﬁ%lﬁ&ﬂi’a%e @libsBates, or by

of uran=2-yl )t hi azol
other gpticalle ingtians accylbtnétmt}lb)fwﬂ(berl di n- I- 535 12.85C

A SRR Ul B 2L S KT o for

Cahpé}WPS RS0 adérbfldidics bpd’t&ﬁmlséd {oi a@;ﬂjﬁﬂé‘[‘l’.- PdiGihefer2u@d t€Cassay other
car boxam de 22

anpl e or
protemlqr@s?a\ﬁapm dstermired byong Sl§/1|115>i1 Hi ths 8it. 2
yl ) t hi ophene- 2- car boxam do) propyl ) pi peri di ne-2- 495.1
3.05 C Exanpl e carboxam de 22 or 23 eth
2-(4-(3- (N (4} (benzReagtiom 2-yl ) | hi azo| -2

Concentration
Inhibitor concentration 10 uM
Enzyme concentration 0.9 nM

Substrate/Peptide Conc. 1 uM
ATP 50 pM

Reaction Properties

Inhibitor Volume 5 uL
Enzyme Volume 10 pL
Substrate Volume 10 ne
Termination Volume 45 uL
Reaction Time 3 h

Reaction Temperature 20-25 | °C

Sipper Properties
Initial Delay 20 sec
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yl) t hi ophene- 2- car boxam do) propyl ) pi perazin-1- 539.1
3.21 C Exanple yl)acetate 22 or 23 tert-butyl
WO-20@/0N6( 4- (benzof uran-2-yl )t hiazol - PCT/US2005/028549
yl )t hi ophene- 2- car boxam do) pr opyl ) pi per azi ne- 553. 2
3.43 C Exanple 1-carboxylate 22 or 23
N- (4- (benzof uBaffer2- yl ) t hi azol - - ¥0) - N-48- ( 4
nor phol i nopi peri-di-n—3-—y-prepirthipphene- 2- 537.1
2.72 C Exanp Samplgr hoxani de 22| oP-23 ND
2006/ 020767 57028549 | L V5| FRZ;-1.c Conpound
Name ml Z ret ent{{a%?él LC Synthesis | \/I+9|]C ti me Method
Met hod (m n)
N.(4_(benzof ran-2-viYthi-azel-2 y!) J- (3 (4_(2
(di met hyl ai n{ no) etWFWﬁlber azip-1- 5p4.3 2.71 C
Example vyl) yIyThi ophene- 2 cgrboxagg.de 22 or 23
N- (4- ( benzof bgg 2-y1)thi azol - -vf%)- (3-(2
(hydroxymet hyl ) pyrrolidin-1- 468.3 3.08 B Exanpl e
y|)propy|)th nnhnna 2. car hoxa“ de 22 o+ 23 ‘
N- (4- (benzof Uir a§9§P§/P)’QHﬁrQ%I SRyl )N (3-(2-(2
hydr oxyet hyl ypipergigidsad1yT) Pr opyispt Thypgene- 2- 496. 3
3.14 B Exanple carboxanmi de 22|or 23
N- (4- (benzof yr an- Zlydtyddeizazol - 2-§000 I\I—V(Q’Bts-(S
(hydr oxymet hy)-pi-peridi-r—t—yHpropy phene- 482.3
3.05 B Exanple  2-HSHHRSRAni de’ 222 yom
N- (4- (benzof gran-Zzyl cj.‘;dté|4a20| - s Nfogs( 2
(hydr oxymet h I)plperl n-1 vl)nropvl t hi ophene- 482.3
3.13 B Exanple 2-carboxam de 22 or 23
N- ( 4- ( benzof ywan-—2—y)thigzel "I‘ N—3—(3
hydr oxypyr r ol i d.IraSjEr?rfmﬁrBsm ) F%!Bﬁene- 2-| 454.3 3.00
B Exanpl e carpboxam 22 0r*23
(S)-N-(4-(benzofuran-2-yl)thiazo I 2- [)-N|(3-(2
(hydr oxymet hyl ) pyrroBlwti n- 1- 468.y8s3.,09 B {Exanpl e
nhhana-2_ carhnvam nln 22 o+—23
yl) propyl)t hitephene Rogarpexantde:
Data Collection yes/no
CCD1 no
CCD2 yes
CCD3 no
Inhibitor
Concentrations
Inhibitor: EDTA
100% 20 mM
Inhibitor Staurosporine
50 % 32 nM
|
Pressure Driven Flow
Pressure -2 psi
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N-(3- (4-acetyl pi perazin-1-yl)propyl)-N(4
(benzofuran-2-yl)thiazol -2-yl)thi ophene-2- 495.5 2.98

wa 2806anwiee  car boxam de 22 or 23 PCT/US2005/028549
1-(3-(N-(4- (benzofuran 2-yl)thiazol -2
yl )t hi ophene- ropyl)}-N_N-_551.5 3.39 B

Exanpl e di et hyI pEB%erﬁra?S% 3-cdr bokarfi @8 242 or 23

N- (4- (benzof uran-2-ylI)tThiazot=2z2=yt)=N(3—=(4- (2

hydr oxyet hyl ) pi perazi n-1-yl ) propyl )t hi ophene-2- 497.5
2.70 B Exanpl e carboxam de 22 or 23

Hg?ﬁ%}&y ‘{]";?géfjnﬁs? %‘gzbﬁ# Ziftlist 1}‘&%{5’5’5’;"&1}% f(aghglﬁ%géwr%lmpshcable

for dev2ldpRndRarid@niing an GBI DX A% REn® pré@in Bhad@sine th
2006/020767 PCT/ US2005/ 058848 ™ L VB HPLE (i5ing {he, Galiper HTS

250 sypig®e m z retention HPLC Synthesis [M+H time Met hod
Met hod (m n)
N- (4- (benzofuran-2-yl)thiazol-2-yl)-N(3 -(3
(di et hyl am no) pyrrolidin-1-yl)propyl)thi ophene- 509.5
2.82 B Exanple 2-carboxam de 22 or 23
1- (3-(N-(4-(benzofuran-2-yl)thiazol -
yl )t hi ophene- 2- car boxam do) propyl ) - N Exanpl e
nmet hyl pi peri di ne- 4-carboxam de 509.1 2.93 C 22 or 23
N-(4-(b enzofuran-2-yl)thiazol-2-yl)-N(3 -(4
(di et hyl am no) pi peri di n-1-yl ) propyl)thi ophene-2- 523.5
72 C Exanple carboxamde 22 or 23 (R)-1-(3
N-(4-(b enzofuran-2-yl)thiazol -2
t hi ophene- 2- car boxam do) propyl ) pyrrolidine- 482.3
6 B Exanple 2-carboxylic acid 22 or 23
3-(N-(4-(benzofuran-2-yl)thiazol -2
t hi ophene- 2- car boxam do) propyl ) pi peri di ne-4- 495.5

K PW< ' N
- = -

8 C Exanple carboxam de 22 or 23
4- (benzofuran-2-yl)thiazol-2-yl)-N-(3 -(4-(2
i met hyl am no) - 2- oxoet hyl ) pi perazi n-1- Exanpl e

~zZN
NS
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yl) propyl )t hi ophene- 2-car boxani de 538.3 2.84 B 22 or

23 N-(4-(benzofuran-2-yl)thiazol-2-yl)-N(3 -(4
woOneislwomal f onyl ) pi perazi n-1-yl ) propyl )t hi opheRreT/US3b5/428549

3.13 B Exanple 2-carboxam de 22 or 23 Exanple 25

Characterization of Conmpounds [0252] The follow ng

anal ytical HPLC conditions were used for

characterizing chenmcal entities of the present

di scl osure. MS ions were detected usi ng a Sci ex

Reagantt r onRezgent Nasxe ajc e Mamifa¢taresP| C Gatalogh | [ WDE3)| Storage:

ARl - 10 el ectrospra?y stAghe—guatdrppote—rass
Met hod| A: Phenonenex| Chromnlith SpeedRod RP:18e (C18

Asppetyt)cal _colum (B.6 nmx 50 m h)764073w fate =|1.5,
%é%n i nj B¥34%n vo Q?@Pﬂﬁeﬁg Ingo|1; O?%P:i l ¢ phade 2?:8 C
L water, 0.1%trifluoroacetic ag¢id A) | nobille

EnPA@s€ Alét@ﬁ%}%l Hnjtrile, 0.1%¢trifluoroacetic jacid
n(%gA); gr adi ent 1gjliut on fUpstate% B o 1HEUMG B| over 4. 4-20°C

W th aacts\teay at| 100% B for 1 mn, then

. O O—A AL
||| =

S ot-att+ot lU :)/o over 06 mmn[ 92 WO ZUUps32U 70/
ubs ? USp0054 [ D254%;.WBithad B Phenomenex 20°C

Chr ono |th Rod RP- 18e C18 anallytical col ubm (4.6
mm x50 flnwr.ng—]__'-'\ ./ f—i-Afecti-en—voHure

Coentob - 20 L: mobjle |ph A 100% 0/1%, = | - 0
i £ 1 upr oHBEOSROTIE; d| ( TRAYPIOHRSHT | eo \AﬁtggémB Ab/%g 20°C

Inhéiéé onltrlle, 0.1%trifluoroacetig acid (TFA);

Bgffaldl ent BEEPESqfeérom 5% B to 100% B over 4.3 mn,
with a| stay at 100% B fGaibiochenn, the¥?133%i Ili B#&%%ijon RT
Compeneggis B overast)7 nin [0255] Met hod C. Phenonenex

Chronot I%Jiﬁgﬁﬁggglg) Jéa?bé nal }/t39q_gl33 Gobsumm (4. RT

mm x 50 ow rafe ; Injectilon volune

= 15 - |20 Lpvmebi | e phaseslénaloo% waD8#418 0.{1%- RT
triflugroacetic acid|(TEA); nobile lphase B: 1100%

acet onilt r Trigon XOOQ% grifl Lﬁjgmacet i g a@36|87( TRA) ;- RT
ar-adi emn ol 1t .

gr-ach

H—ei4 A—froetm5% 0—1606% 2T IT, Qo
with a| st ayB§ 100% B folfs‘&mf’n n, thel”%‘\ggg%i ili brat | pre ~3°C
‘-—t*o—ﬁ%—é (e BndfsN| [ 0256] 'he TglTow ng preparaf ive .
HPLC net s were used fOilbjdkddiyi ng z3sdeBcdl 1542 | 2-8°C
entities ofRdagentp)resent di scl osure: [0257] Net hod K

YMNC-Pack ODS-A-C—18—¢

= 45 FrL/ErpﬁA (lorﬁl\&tl ;huﬁl e :ImZA Lﬁvﬁ%%y ’ eI 3))\215 ad,lb\?{T

1009 wat ffiuoroacetic acjd (TFA)[, nobile
6%%% acgegﬂnl t Chlipger Techl %0cTFA; 7600801 ent nél ut i 2R 8°C

from O°oB to 80% B aqver 90 mn. [OR58] Method Y:
Vl\lr‘.P rk QbS A f" 1Q anl i 2N

goT arrnt

= 36 nl/ni ﬁNIiIﬁ} ectijon vol !...1x ’JT.’S’@%'Q’ i r"?:)vbi d;ﬁ{T

phase—A o/ ter, [0719% trifruorpacetic Cld (TFA);
nobi | e phégg :Ef‘:E !LU%% acet ogiohai | €, A%sggAa{ gsadi ent-20°C
g

el ution salt
Nas;VO, Calbiochem 567540 183.9 -20°C
b Calbiochem 35675 | 306.1 | -20°C
Glycerophosphate
MgCly 6H,0 Sigma M2670 203.3 RT
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from0%B to 70% B over 70 mn. [0259] Method Z:

Phenonenex Synergi 4m Max-RP columm (10 mm x 50 nm;
wohaw/mete= 6 nL/mn; injection volune = 100 LpCmmisedos/028549

phase A: 100% water, 0.1% trifluoroacetic acid (TFA);

nobi | e phase B: 100% acetonitrile, 0.1%

t['O{ZS&*]ggl([)ef)J/iageng reagetlts Wéfggie%@ﬁa@in}gnhe pleuiongly desaibed Yuffers.

0 o B over 2006/ 0207Q7 .
AO2p4) @&M@%Slsﬁ@f?eréﬁﬁwﬁpéwz@rmse dppreoppiiping 2AQ mnol 1M

HEPE@-:&SV% [z%?@i} PR & it kOoMiongo H{Lo&fel%% E§Ad §1§(P177é3§11,t d8,0.

ent and p ate preparation
ADR63it Al2i 32X Bgzyenz Bukfer @hﬁhna&smrmam@ypdxmmg@e 177 408 i1 of

2X Mg afier ) Bour aEd M S SR G 61 0Pt RR R R gL of 1 M
Mgchpb@ts%m f mﬁMBZ§1yé@fogﬁ@spgate1 GOSN P 0BEMASE VO, 0.254 mL

m crof |l uidics system OW ng paraneters are

of€2%Bbbﬂd@mw,%ﬁlﬁﬁé3lpkéb§ﬁn ki nase used and can be

t 28@@ :gzg Eybs‘%r% B kﬂgéﬁ ﬁgﬂ*mg rv%ag Peateddy c%ﬁ{btmlﬁé 137408 mL of
2X Mz{é@d?lBu(ﬂ?r lm%wtmtatoe 1 umebepaae-bie ahdleTd. 511 @il offr}Fm t he

curren |terature

CHRBAT Adl S Boatnation e eabeon S 5IergiedRy COBHERE 7005 mL
of 2X ’P‘)gigtek ‘B%?ﬂe{f 93830E (26 ]ﬁgTAnaﬁJ’(fiiéfM%ﬂ of0861] The

tabl'e provides typi screen assay
p@Qﬁ&]sAéF@B Epﬁenmlutatrewﬁsaneparedjay t@ebinigd 2350l of 2X Master

a5 HSLEBORIELSR S0l 0. SRR ATy oA SE pagso.

and 1da;y74plﬁg}§zlg' Iled in the art. Reaction Concentration
I nhi bitor concentration 10 [LM Enzyne concentration
O[O26AMA ByssErongh solmig weeprepared by ceimbinimer. 5 oLgWipeptide-X, and

rLE es Inhibitor Volume 5 gL Enzyne
29995&%?%1(3?8135@9% ubst rate Vol ume 10 gL Term nation
V 290 A4R0@L Asas/@aff@@omneﬁ was PrepRed dlyicombien® 201 Sind. of 2X

-25C S Pro ertleslnltlal Del ay 20
Master Buffer, and 18108 2 mL of y sec

[0271] Assays to determine the kinase inhibitory activity of chemical entities of the
present disclosure were performed using a Caliper HTS 250 microfluidics device, Greiner U-
bottom assay plates, a Multidrop for transfer of reagents, and Biomek FX (AMNCBMO03)
software. Initially, 2.4 uL of a 1 mM solution of a test compound in 100% DMSO was added
to a well of the Greiner U-bottom plate. A single Greiner U-bottom plate having 24x16 wells
could include multiple test compounds. Next, 40 pL of 1.06X Assay Buffer was added to
each well of the assay plate. Using the Biomek FX, 10 uL of 0.5 M EDTA was added by the
span-8 to wells, indicated as 100% Control and 2.4 pL of 100% DMSO was added by the
span-8 to wells, indicated as 0% Control. Using the Multidrop, 10 uL of 2.5X Enzyme
Buffer, followed by 10 uL of 2.5X Substrate Buffer was added to each well of the assay
plate. The total reaction volume in each well was 25 pL, and the concentration of the test
compound was 10 pM. The assay plate was incubated for 2.5 hrs at 20 °C to 22 °C. After
the incubation period, using the Multidrop, 45 pL of 1.55X Termination Buffer was added to
each well of the assay plate to stop the reaction. The inhibition of the ATP-utilizing enzyme,

such as a particular protein kinase, was determined by measuring the ratio of the peptide
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94 WD 2006/ 020767 PCT/ US2005/ 028549 Buffer 20 sec

Sanple 0.2 sec Final Delay 120 sec Dye Well Dye 0.2
weeane/03eti pt Properties Electrode 1 -250 Vol t SPCT/US2005/028549

El ectrode 2 -2000 Volts Electrode 3 -2000 Volts

El ectrode 4 -250 Volts Laser Properties yes/no UV no

substratBé! BhddpRoryidRél fodba e dabh Wellloff e a¢ ste uEERtheOalifsCEr'S
yes C%Daryr% I‘Imﬁhi bit or Concentr at ?%/np; I f}iﬁ;i@bi tor:
250 syseBTA 100% 20 nM | nhi bi tor Staurosporine 50% 32 nM

e Drive . : - ' e s
D53 bRt B B S35 B ol SN s nome
greater [RA6R%e Fipend Ragahs sieanattivity farthe pofleibn of prétminately inactive
followi ng table are generally applicabl or, .
compoygisly Eprope AynAERSt dri 1Y Zhe WPSTSCYRR RO cipd g getive. The use

of threddi@hng skl AR Efid $fehfd oRbdrPhlve HlethoRR? deMaidpotiiial hits
among targets. The three-sigma activity, as well as the mean population activity, can be
different for each target enzyme. This method has an expected false positive rate, from an in-
control measurement process, of one in one million. Compounds were considered to show
selectivity between a primary target and one or more other targets if the activity (e.g. %
inhibition, ICso, K3, ECso, etc.) for that compound against the primary target was significantly
different than that for the other target(s) within the error of the activity measurement.

[0273] Each chemical entity listed in Table 2 was tested for protein kinase inhibitory
activity according to the biological assays and definitions of protein kinase inhibitory activity
as described herein. For each exemplary compound listed in Table 2, the inhibitory activity
for at least one protein kinase according to the biological assays and definitions of protein
kinase inhibitory activity as described herein is indicated. The human protein kinase or
kinases for which a compound exhibited selectivity as defined herein, is also presented in
Table 2.

TABLE 2

Compound Activity
N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3-
(dimethylamino)propyl)acetamide GSK-3-a
4-((4-(4-methoxyphenyl)thiazol-2-yl)((tetrahydrofuran-2-
yl)methyl)amino)-4-oxobutanoic acid DYRK2
N-(3-morpholinopropyl)-N-(4-phenylthiazol-2-yl)acetamide GSK-3-a
4-((4-(2,5-glime.t;loxyphenyl)thiazol-2-yl)(ﬁlran—Z-ylmethyl)arnino)-4- AURORA-A
oxobutanoic act GSK-3-a.
4-(buty1(4—(2,5-dimethoxyphenyl)thiazol—2-y1)amino)—4-oxobutanoic acid AURORA-A

GSK-3-a

N—(furan—2—y1methy1)—N—(4-(4-methoxyphenyl)thiazol—2-yl)thiophene-2-
carboxamide AKT1

99




WD 2006/ 020767 PCT/ US2005/ 028549 Reagent Reagent Nane
Manuf acturer Catal og # MWV Storage- 4 sipper 760077

woe3nea2@ali per Tech. Inc. - 2-8C LABCH P 0266 PCEUAYIUS/028549
Akt | / PKBal pha, Upstate 14-276 - -20C active Substrate
1528 Peptide 2 BioPeptide - -20C Da Control

Staurospori ne Cal bi ochem 569397 466.5 20C I nhj bitor

Buf fer HEPES (freq® dridochem 391338 238.3 RT Activity

Conmponents acid) HEPES (Na Salt) Cal bi ochem 39[1333
N-ethykRY(4: 4@ Ger] giaz M4 fpropibilamidie i t on X- 100 Si g

yeele $ VA Ié}ugma AosppropiglamiB! L3 (Q el andrﬁm
(ethy (7 *-'Lwa.“‘f L 8. Joi&DIA (0.

A-{ethy é oA a? R aealﬁll’lnéo)Reg)éent ﬂ% |%er "h. IP &K2

760050 nla-2 AANR 1 TEA RF—ATP
R o e S R e AR e Y
oxobut@lippdéhem 567540 183.9 - 20C Cal bi ocherm 35675 308 152

-20C d ycerophosphate
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-((tetrahydrofuran-2-
yhmethyl)propionamide DYRK2
4-(benzyl(4-(4-methoxyphenyl)thiazol-2-yl)amino)-4-oxobutanoic acid DYRK2
4-((3,4-dimethoxyphenethyl)(4-(2,5- dlmethoxyphenyl)thlazol -2-
yl)amino)-4-oxobutanoic acid GSK-3-o
4-((furan-2-ylmethyl)(4-(4-methoxyphenyl)thiazol-2-yl)amino)-4-
oxobutanoic acid DYRK2
4-(benzyl(4-(2,5-dimethoxyphenyl)thiazol-2-yl)amino)-4-oxobutanoic
acg?l ’ AURORA-A
4-((4-(4-methoxyphenyl)thiazol-2-yl)(3-methoxypropyl)amino)-4-
oxobutanoic acid DYRK2
4-((2-methoxyethyl)(4-(4-methoxyphenyl)thiazol-2-yl)amino)-4-
oxobutanoic acid DYRK2
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N- (4- (4- met hoxyphenyl )t hi azol - 2-yl ) -N-(3- nor phol i nopro

N-(3- HAH© IN-(4- tﬁ ge-DaXiThAR- 2 fhiophene-2-
car(boﬁ uorg&%?? (( ¢ hoxyphenyl )tzﬁ%&Zzo 2-yl)-N{(3- AKT1
rmr phol | nopropyl ) benzam de AKT 1

N-(4- (% "* )}B'lNirij'I? “C'OX '2) llj 'Nd(ﬁu' —2=y)=N(3=morphyt T nopro
t

m"f}?’h@r o SRS opy! ) - N- (4- phenyl t hi azol '%K)Tl
I )b@nzam dp AKT 1
N-(4-(Schlopghiopher-2-yhrgied2iAbDr@py| ) - N- (4- phenyl t hi azol - Zi(yl“
morphbidenapytjtiiepliiEL-carboxamide AKT1
N-(4-(3,4-dichlorophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-
2-carboxamide AKTI1
N-(4~(4-fluorophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
carboxamide AKT1
N-(4-(4-(difluoromethoxy)phenyl)thiazol-2-y1)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1
N—(3-morpholinopropyl)-N-(4-(2-(triﬂuoromethyl)phenyl)thiazo1—2-
yDthiophene-2-carboxamide AKT1
N-(4-(2-fluorophenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-
carboxamide AKT1
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N- ( 3- nor phol i nopropyl ) - N- (4- phenyl t hi azol - 2-yl ) benzam
de AKT 1

wa@-20mst02¢167 N- ( 3- mor phol i nopr opyl ) - N- (4- phenyl t hPaTmiS2@5928549
| ) benzam de AKT1
4-chl oro- N- (4- (4- net hoxyphenyl )thiazol -2-yl)-N(3

nor phol 1 nopr opyl ) benzam de AKT 1
3-fl uor o- N- ( 4- (4Cueigvexgphenyl ) t hi azol - 2-yl ) - N- ( 3-Activity
nmor phol i nopr opyl ) benzam de AKT1

N-(4-(3M-didlubrbphredyiphippdiedyl) N- fﬁl—mmhoﬁnwrﬁpﬁ)thwphwe' N-(3-
2-carboR@hfaaol i nopr opyl ) benzam de AKT 1 AKT1
2-fluoro- N (4-(4-nethoxyphenyl)thiazol-2-yl)-N(3-

N-(4-(3H5bh3 érﬁ@ SRYIARNE ng,h&*ﬁa 1)thiophene-2-
(4 g ?!A t%oxyph}gﬁyl -rOPY)- Aflolr)ret ﬁyl N (3
carbox AKT1
nor phol | nopropyl ) benzam de FLT 3

NGl %fmrﬂwk!}- S R T T e
yDthiopQepes 2168998 amidtopr opy| ) - N- (4- phenyl t hi azol - 2- yl furaﬂgél
- car boxam de AKT1

N-(4-(3NEfotoptrnsl) thiavel-BolyNHE myporphdlinepripyDihivphene23- npr phol i n
carboxapidepy! ) f uran- 2- car boxam de AKT 1 AKTI1
N- (4- (4- met hoxyphenyl )t hi azol - 2-yl ) - N-(3-nor phpl i nopro

N-(4-(32fkthyiHertl E]th{é é|11 ﬁ?ﬂﬁ%g? EggRKz éoi YD |
nmpoun Cltivity KT1
morph(ﬁ@?ﬁ ?iﬂ oxypheny azol 2-yl)-5- et hyl - Nt ( 3- AAKT

Ny RO B SR G P BT CDE g DO RgT | (3. AR

carboxgpidghol | nopropyl ) furan-2-carboxanm de AKT 1 N-(3 GSK-3-0.

- mor phol i nopropyl ) - N (4- phenyl t hi azal - 2-yl )t hi pphendId
N-(3-rrmmﬁmdmap‘noﬂ}al)AKQZ'EI:(4-pentylphenyl)th1azol 2—yl)th10phene -2-
carbox®hidé- ( 2, 5- di net hoxyphenyl )t hi azol - 2-yl ) - N-(3- AKT1

nor phol i nopr opyl )t hi ophene- 2- car boxam de AKT 1

N-(4- (%%éﬁfﬂgmm?wnﬁp%YQ%ngl - 2 yI ) - N- (3- nor phol i nolgrr1

morph oropl%en)?/ﬁt hi azol - 2- yI ) - N-(3 nor phol| i nop§X§

N-(3 m).'orﬁhohnof)' '6\13'};13 N’ (4- (41 (p%’é 1dfn9fyﬂ15henyl)th1azol 2-

yDthiophene-2-carboxamide AKT1
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1
N-(4-(benzo[d][1,3]diox0l-5-yl)thiazol-2-y1)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1
N-(4-(benzo[d]thiazol-2-yl)thiazol-2-y1)-N-(3- AKTI
morpholinopropyl)thiophene-2-carboxamide
N-(4-(3-methoxyphenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-

2-carboxamide AKTI1
N-(3-morpholinopropyl)-N-(4-(2-nitrophenyl)thiazol-2-yl)thiophene-2-

carboxamide AKT1
N-(3 -morpholinopropyl)-N-(4-(naphthalen—2-yl)thiazol-2-yl)thiophene-2-

carboxamide AKT1
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N- ( 3- nor phol i nopropyl ) - N (4-p-
ene- 2-
wa 2ddeteansi n- 6- yl ) t hi azol -2-yl ) - N-( 3-
nmor phol i nopr opyl ) t hi ophene- 2- car boxam de AKT 1
N-(4-(4-chl oro-3-nitrophenyl)thiazol

tol yl t hi azol

_ -2-yl ) thioph
carboxam de AKT 1 N-(4-(2,3-di hydrobenzo[b] [
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-2-yl) - N-(3-

nmor phol 1 nopr opyl ) t hi ophene- 2- car boxam de AKT 1
N- (4- (2- met hoxyplemgopmti azol - 2-yl ) - N- (3- mor phiol i vty
pyl )t hi ophene- 2-carboxanm de AKT 1
N-(4-(bbhAofurb2-24yljthiaed FR/ PN B ot ptiokinoprogylythjophierfed2~
carboxamgehol i nopropyl ) t hi ophene- 2- car boxam de AKT 1 AKT1
N- (4 (4 cyanophenyl )t hi azol - 2-yl ) - N (3-norphol | nopr opy
N-(4- (4 @n Zg{l AKTI —net hyl _
morph m enz@at Ie) t hi ophene- 2- car boxpm d)gtty
henryd l. II yl ) = I’\ B ( 3 -
N-(4- (3pﬂ5§1%é40r% ]I ﬁmﬁi‘r‘?{@ﬁﬁ"ﬁ)% %gaym B'L(3AKT1 AKTI
morphqhnpntopzl)ﬂmnhm%ﬁﬁ PERERAC) t hi azol - 2-y1)-N-(3 - KIT
nor phol i nopr opyl ) t hi ophene-2- carboxam de AKT 11105 WO
N-(4-(2606/op pAdA-A-PETSZDHAOLB549  Conpound Activily  AxT)
morphdinogrophBihiaphenap-carboxamide KIT
-yl)thrazol-2-yl)-N(3-norpholinopropyl)thiophene-2
N-(4-( A\?i {%%m tﬁﬁd:o}lZ- y1)- ?gmethyl-lN 3- N (3 )
h {@s0l - <Y nor phol i nopgRP1
morphlip ﬁl oxarﬁ% de AKT1
R0 hef hi =N—S=TrorpholTopro
2,5~ dlcb\"}’? H‘@ @erﬁgthgfypgxgﬁ)é}éﬁgglﬁo gzeJylAﬁ'@l N- (4- (benzo pC 122
morphcrlb]opmpé( thaophbs ne rc)af e 2-yl)-N-(3- D
nor phol i nopropyl )t hi onhpnp 2-carhoxanmide AKT 1
3-bromis- N34+ mudtiadxiypberydyyinzol R- NGy r i di n- 2-yl ) t hi azol - 2351
morphylitipeqplydttserhenedrdachoxminite AKT1 ZAP70
N- ( 3- mor phol i nopropyl )-N-(4-(pyridin-3-yl)thiazol -2-yl
N-(4-(4 W&Q?ﬁﬁb%yﬁfhla‘%i[ﬂyl)-ﬂ hoxpabldep gyclin E ZAPT70
mtrothytpgén PLABRLAARART OPY! ) - Al (4 (pyr i di n-4-yl )t hi afol - 27T
ene- AKT1 carboxam de KIT FLT-3
5-chloro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1
5-acetyl-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene-2-carboxamide ZAP70
5-bromo-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3- AKTI
morpholinopropyl)thiophene-2-carboxamide 7 AP0
N-(4-(4-methoxyphenyl)thiazol-2-yl)-5-(methylthio)-N-(3- KIT
morpholinopropyl)thiophene-2-carboxamide ZAP70
N-(3-morpholinopropyl)-N-(4-(3-(trifluoromethyl)phenyl)thiazol-2-
yl)thiophene-2-carboxamide AKT1
N-(4-(4-methoxyphenyl)thiazol-2-y1)-l-methyl-N-(3-morpholinopropyl)—
1H-pyrrole-2-carboxamide AKT1
N-(4-(4-methoxyphenyl)thiazol—Z-yl)—N-(3-morpholinopropyl)isoxazole— AKT1
5-carboxamide AURORA-A
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N- ( 3- nor phol i nopropyl )-N-(4-(thiophen-2-yl)thiazol-2-y

| )t hi ophene-2- carboxam de AKT1

wOR(0b/0e& 6t hl or ot hi ophen-2-yl)thi azol - 2-yl) - N ( BET/US2005/028549

nmor phol i nopr opyl ) t hi ophene- 2- car boxam de AKT 1
N-(4- (5-chl orothiophen-2-yl)thiazol -2-yl)-N(3-

nor phol i nopropyl ) t hi ophene- 2- car boxam de AKT 1

N- (4- (3, 4- di chi or 6pm@AYNYt hi azol - 2-yl ) - N-(3 Activity
-porphol i nopropyl )} thigphene 2-carboxam de AKTI]
N-(4-(ferpethuyppenybiteiprniryyl) 8 B dimsthy2 Ny (3 - N- (3 ZAPT0

morpholipepspenliisraprdpytdartimxepiidne- 2 car boxami de AKT 1

N- (4- (4- (di f 1 uor omet hoxy) phenyl )t hi azol - 2-yI ) - N (3- BT
nor phol i nopr opyl ) t hi ophene- 2- car boxam de AKT 1 KIT
N-(4-(Ahﬁahm§3ﬁagllﬁmmgpﬁ H=rheth =10 423 i Srhhd 4R mﬁt hyl|) phepxpro
1,2,3-thfaia38RL5- Grbdahlilié OpLen_e' P carboxam de AT L . PDGFR-a
N- (4-(2-fluorophenyl)thiazol-2-yl)-N(3-norpholji NOPEPP 4
yl )t hi ophene-2- carboxam de AKT1 106 WO 2006/ 02 0765
PCH-USR2005/-028549——Compound—Act Ly YRK2
N‘“‘%‘?@ h‘(’@’?ﬁg&’ﬁhﬁ@@@ﬂ%hﬁ ‘;iftﬁfha;%\]'cﬁ- yl ) - N- (3- nor|phol i no
morphgligorrpyy Khiggentecartoxamidox ani de AKT1 PDK1
N- (4- (3-brrmophenyl)thiazol-2-yl)-N (3
4-chloravdir (gH@Hmetbprypbyhy thibogileyig-N2(3sar boxani de AKT1
morphbligchropyl phallinamjpteopyl ) - N- (4- (4- (trifl uor omet hoyy) pharyri
)t hiazol -2- yl)thi ophene-2-carboxam de AKT 1 |N-(4-(3
N-(4-(3 I MRS BAGIHiAZH1 B4A)-3 40 dth)1-NF3 -3 .
hi - | aene- 2 car boxani de AKT1 ZAP70
morphgTHERGMQRRSARY ot ARE DYRK2
Thbl4+ b b 29 o1 + PN | Lo BERWE HAY N (2
M. I [JI TCLHIT £ 1 1. AL T NV
6-chlo 'N&@a@rrﬂ%} OEEREUBENEE 2 Bar boxani de AKT 1| zap70
morphRiip ._r?@{l Blﬁlg?yl ) thi azol - 2-yl) - N-(3-nor phol ijnopr gRyry
L)thi ophene-2- AKT1 carboxam de GSK-3-a KIT
N-(4-(#ngghomypperyDitiazal-Spp)- ] ~nhéthivd-N 43 -peorplydlimoproply))t hilazol - 2-
1H-imydayolei2egiemnaniide ar boxanmi de AKT 1 AKT1
N- (4- (4-(di et hyl am no) phenyl ) thi azol -2-yl)-N(3- AKT1
4,5-dichloro-N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-(3-
morpholinopropyl)isothiazole-3-carboxamide ZAP70
N-(4-(4-methoxyphenyl)thiazol-2-y1)-1,2,5-trimethyl-N-(3-
morpholinopropyl)-1H-pyrrole-3-carboxamide CDK2/cyclin E
ethyl 2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazole-4-
carboxylate AKT1
ethyl 3-methyl-3-(2-(N-(3-morpholinopropyl)thiophene-2-
carboxamido)thiazol-4-yl)butanoate AKTI1
N-(4-(biphenyl-4-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2- AKT1
carboxamide
N-(4-(5-methyl-1-phenyl-1H-pyrazol-4-yl)thiazol-2-y1)-N-(3- AKT1
morpholinopropyl)thiophene-2-carboxamide
N-(4-(2,4-dichlorophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene- AKT1

2-carboxamide
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mor phol i nopr opyl ) t hi ophene- 2- car boxam de SYK N-(3

- nor phol i nopropyl ) -N-(4-(4-(pyrrolidin-1-yl)phenyl)thi
weaz2ml6/020%F ) t hi ophene- 2- car boxam de AKT 1 PCT/US2005/028549

N-(4- (3, 4-di met hoxyphenyl ) thi azol -2-yl)-N-(3-

nmor phol i nopropyl )t hi ophene- 2- car boxam de AKT1

NF(4-(pbenzo[d] [ 1,3]dioxol-5-yl)thiazol-2-yl)rN(3-
i nor phol i nopr opylQdniyiospdene- 2- car boxanm de AKT 1 Activity
N- (4- (benzo[d]thiazol -2-yl)thiazol -2-yl)-N(3-] AKT1

3-(2-(NABLABYhbIasHropjthivbheaapietieb@aadddtiamvlde N (41 (3 AKTI
yl)benzongegc[@xyphenyl )thiazol -2-yl)-N(3
- or phoI [ nopropyl )th| ophene 2- car boxam de AKT [

N-(3— 11” 0 3 | trophenyl ) Thi RZol Ak ¥
benzo[b] SR}P‘ '%1 8&% ?l‘{ 113 S &ﬁyl )t hi az 2-yl)

| -
t hi nnhpnp 2 carboxan rlo AI(T 1 107 \AD-2006/02076%

N O

N-G-mpwholisonosy 286k G -Pheanpwame Ay Ihigg2- | AKTI
yDthioplepa-2¢dadrozemidean- 2- yl ) t hi azol - 2-yl ) - N- ( 3- mor phol i nopr o
pyl )t hi ophene-2- carboxani de AKT1

N- (3—mNr;(h4)~11ﬁép1ﬁSpylp-mD(4 -(Soflyeidink-)-yhihaophlen-2-yl) thiakbl 3- AKTI
yD)thioplRheRlaktxan@@y| ) t hi ophene- 2- car boxam de AKT 1
N-(4 (3,4-di hydro 2H benzo[ b] [

N-(4' nfetﬁ'*} 13 92182 ?’h)stﬁ‘&tﬁ 24 yNL N (3- ART 1 AKT1

h 0 e-2-carboxam de KI'T
morph@’(’ @H? hreopyrlgdog‘g ‘{/‘]ﬁ)th. azol - 2-y1) - N-(3 | AKT 1

hnl Lnonronvl Yt Ao WL T

2 G- mb@ﬁﬁewyaﬂ%thgﬂpﬁm%zﬁbo ey | (3. AKTL
Yl)ﬂllophﬂnpﬂ'rﬂ)ﬁqui’@ﬁﬁﬁﬂyl )t hi ophene- 2- carr%fzam de AKT 1 Ak
2,5-di chl oro-N-(4-(4- et hoxyphenyl)thiazol -2-yll)-N-(3

N-(4-(4- chiﬁﬁfcph-@het]nﬁph@:g}bth)&zbl-@gh)eﬁie(33 carboxam de CDK2  AKTI
morphSindpespy Rhibghend-2nmituxasideeny| ) t hi azol - 2-yl) - N-(3- AKT1
nor phoI [ nopropyl )t hi ophene- 2- car boxam de ZAP70

N-(4- he tﬁ&%{)]lyi FN ol -Z-yT)-N-(3-nor ph(l I NORKQT1
mo(rpl(l ropyl)%y'&hz% 13@'”“ #l)op?ene 2-car boxam de KIT FLT-3
N-(4-(3,4-dimethoxyphenyl)thiazol-2-y1)-N-(3-morpholinopropyl)furan-2- ‘ AKTI
carboxamide

N—(4-(benzofuran-2-yl)thiazol-2-y1)—N-(3—morpholinopropyl)furan-Z- AKT1
carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-morpholinopropyl)nicotinamide AKTI
N-(4-(3,4-dimethoxyphenyl)thiazol-2-y1)-N-(3- AKTI1

morpholinopropyl)cyclopentanecarboxamide

N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3- AKT1
morpholinopropyl)cyclobutanecarboxamide

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3- AKTI1
morpholinopropyl)cyclobutanecarboxamide

N-(4-(3,4-dimethoxyphenyl)thiazol-2-y1)-N-(3- AKTI1
morpholinopropyl)picolinamide

N—(4-(benzofuran-2-yl)thiazol-2-yl)—N-(3-morpholinopropyl)picolinamide AKTI1
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5-chl oro- N- (4- (4- met hoxyphenyl )t hi azol - 2-yl)-N-

nmor phol i nopropyl ) t hi ophene- 2- car boxam de AKT1
wo-200@2¢167 N- ( 4- ( 4- met hoxyphenyl ) t hi azol

nor phol i nopr opyl ) t hi ophene- 2- car boxam de ZAP70
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5- brono- N- (4- (4- net hoxyphenyl )t hiazol -2-yl)-N(3- AKT

1 norpholinopropyl)thi ophene-2-carboxam de ZAR70

N- (4- (4- met hoxyph€amippuhdazol - 2-yl ) - 5- (et hyl t )i o) Atigity

3-_KIT norpholinopropyl)thiophene-2-carboxam de ZAP70
N-(4-(BH¢-8hlonephphyl)isorapelepy])ihidol-2-y{)3N-(3- AKT1
morpholihdprpsdphiopheicR tarpdramyilg t hi azol - 2-

yl )t hi ophene- 2- car boxam de AKT 1
N-(3-hbip s lifbp Dy DO B PYed 11‘!%;@&%81 54 irﬂ dzol-20R}Ah: NH( 3 AKTI
z_éarbREg%Z Ipl nopro;éyIE % rrol e éar bo>r<5§1}m de AKT 1

4 | net hoxyphenyl )th| azoI 2 yI ) - N-(3 rmrpl’ol i nopr

Lemetly S 3o oA P B0Lr GRS R MTAER 2 fly | AKT]
Y)lﬁnpmk(- A henyl ) t hi azol - 2-yI ) - 3, 5- di met hyfl - N- ( 3-

ZAP70 rmrnhol L nopropyl )isoxazole-4-carhoxam deg KI T
4-(2- (I}(-l(3'-morpholmopropyl)thlophene 2-carboxamido)thiazol-4- AKT1
yDbenbbi 4eifd4- met hoxyphenyl )t hi azol - 2-yl ) - 4- met hyl - N-{( 3- nor p

hol i nopropyl )- ZAP70 1,2, 3-thi adi azol e-5- car bgxam de
N-(3-1H Silrﬁ)prd:ﬂyf -N- 4I€Pﬂ:fﬁ%romethyl)thlazol 2 l)thchFhene-Z- AKT1
carbos¥ndides (4- met hoxyphenyl ) thiazol - 2-yl di met hyll - N- (3

- m)r phol [ nopropyl )th| azol e- 5- car boxam de PDK1
ethy % PSOBV pﬁgrh,i %—é 1&‘ #érﬁldo)thlazé’l AR
yl)lso’ﬁ-z?lﬁ yphenyl ) t hi azol - 2-yl ) - 3- net hyl - N-|( 3-

7AP7() oY | pholinopraopyl)isoxazol e-4-carboxam dg DYRK2
2-(N-(8-raorpbelinorrqpyl)thiophenpraxsatinzapida) AN-41344-thiadiagol. | 3- AKTI1
2-y)titade ko4 -canbopdoidenopr opyl ) pi col i nami de AKT 1

N- (4- (4- met hoxyphenyl )t hi azol - 2-yl)-1-net hyl - N-|{( 3
2-(N-(3 HR6P AN opedty DI bphehe 1 dafb dxamd ) -N-(haszoPZanm de |AKT AKTI
yl)thlaéoleﬁ' Sir6a5i8e N- (4- (4- met hoxyphenyl) t hi azol - 2-yl ) - N- (3
N-(3-methoxyphenyl)-2-(N-(3-morpholinopropyl)thiophene-2- AKTI1
carboxamido)thiazole-4-carboxamide
N-(3-methoxybenzyl)-2-(N-(3-morpholinopropyl)thiophene-2- AKTI1
carboxamido)thiazole-4-carboxamide
N-(3-chlorobenzyl)-2-(N-(3-morpholinopropyl)thiophene-2- AKT1
carboxamido)thiazole-4-carboxamide
N-(2,3-dihydrobenzo[b][1,4]dioxin-6-y1)-2-(N-(3- AKT1
morpholinopropyl)thiophene-2-carboxamido)thiazole-4-carboxamide
N-(5-ethyl-1,3,4-thiadiazol-2-yl)-2-(N-(3-morpholinopropyl)thiophene-2- AKT1
carboxamido)thiazole-4-carboxamide
N-(benzo[d]thiazol-6-y1)-2-(N-(3-morpholinopropyl)thiophene-2- AKTI1
carboxamido)thiazole-4-carboxamide
N-(3-carbamoylphenyl)-2-(N-(3-morpholinopropyl)thiophene-2- AKT1
carboxamido)thiazole-4-carboxamide
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nmor phol i nopropyl )i sot hi azol e- 3- car boxam de ZAP70
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- nor phoI i nopropyl )-N-(4-(3-phenylisoxazol -p-yl)thi
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N-G- (%gxopmarﬁﬁdmn%vgwebﬁ%f%ﬁyﬁ}%’ﬁ e B e Bt e ARTI
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N-(4-(Bel¥d thnl {dol-2- yﬁt‘NJ@ (2-(hydroxymethyl)pyrrolidin-1-
yl)prop}gf f}ﬁ&?‘%pfft) de

gﬁ, 2-car boxam
€nzo uran y

AKT1

nmet hyl a

1)t hi azol - 2-yl ) - N- (3- ( 3- (‘di
N_(4( m 61—9#- UIII

AT oxyethylpiperidin-1-
oDy ma&s %ﬁ?ﬁ -GAP Aoty Rip
AKT1

'—r

AKT1

hene- 2-

an- 2-yl)thiazol -2-yl)thiopf

car boxam dO\ propvl)piperidine-3-car hn\(\/l
N-(4-(Bengafutdneg fhinzah2 3y Ny BHB dpdroaysthypipgidinlhy
yl)pro;grl)ltlﬂopshehe -2AtsiHoxagtidepr opyl ) t hi ophene 2- car boxam|d
N- (4- (benzofuran-2-yl)thiazol -2-yl)-N(3-(3- (N

Tr Exy‘bﬁﬂ

AKT 1

N-(4- (l?éilgb!fu?éileﬁ ZI}IHE&)ODYI}HPNL(@L(E (Eydromamethyl)pmendm—1-
2-yl )t h| azol -

AKT1
AKT1

=Y
l. IUU

2- car boxanmni
yhpro %@6§E nzo uran
N-(4- ( '11az éj

2-yl)-N-(3-(3- (M
ﬁ% % g@u(?’b}g@or%yg%mfﬂn\}\o 2006/ (

yDprogy é?%% JudCompound Activity tert-butyl
1- (3 (N-(4-(benzofuran-2-yl)thiazol-2-yl}thioph

2076 Tl

(S)-N-p(penzafaran S ethtepb2-oPyN e ol i di n- 3-yl car ban
(hydr0(<ﬁileﬂﬂ5'1014yrfd@mNym)pmpymmbghehﬁéz@rbolawg & N-(3- (2
(et hoxymet hyl ) pyrrolidin-1-yl)propyl)thi opheng

N-(3- (@)é ?g)erazm- —yl)prop 1)-N-(4 (gbenzofuran-Z-yl)thiazol-Z-
yl)thlo Sehdgt dopyrrolidin-1-yl)propyl)-N-(4-(
-2-yl)thrazol - AKT1 2-yl)thi ophene-2-carboX

benzofu
am de

1-(3-(N: -(4-(benzofuran-Z-yl)th1azol-2-y1)thiophene—2-
carboxamido)propyl)-N,N-diethylpiperidine-3-carboxamide

AKT1

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-hydroxyethyl)piperazin-1-
yDpropyl)thiophene-2-carboxamide

AKT1

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3 -(4-(2-methoxyethyl)piperazin-1-
yl)propyl)thiophene-2-carboxamide

AKT1

N-(4-(benzoﬁlran-Z-yl)thiazol-Z-yl)-N-(3-(3-(diethylamino)pyrrolidin—1—
yDpropyl)thiophene-2-carboxamide

AKT1
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et hyl
4-(3-(N-(4-(benzofuran-2-yl)thiazol -2-yl)thiophene- 2-

wOKTeh20mar boxam do) propyl ) pi perazi ne- | -car bBgyIUS2@®5/028549
N- (4- (benzofuran-2-yl)thiazol -2-yl)-N-(3-(4-(norpholin
e-4- AKT1

carbonyl ) pr perazi n-1-yl) propyl )t hi ophene- 2- carjboxam de
N- (4- (benzof ur an€amyplophdi azol - 2-yl ) - N- (3- (4, 4-|di hykhtiyity
ypi peridin-1- AKT1 vyl)propyl)thi ophene-2-carhoxam de

1-(3-(NN4 {(Berd B Q@@L uilatiiazbl 2i-yljthiophaie-2- y1 ) - N- (3- (4- (tletr alydrl
carboxa@fi¥BPspdt)-Mdethylpiperidine-4-carboxamide
car bonyl') pi perazi n-1-yl ) propyl )t hi ophene- 2- carlboxam de

N-(- Ot oTig D S ol SRR A S epefidig-Y ) ([T OPRaTel
yDpropdXpiop Srfﬁ'%fgfrs%apn&’lds}- N- net hyl pyrrol i di ne- 2- car boxani de

1-(A-(N-(A-(bhenzofuran-2 vl Yt hi azal 2 vl Vi b o
....... LT LB %Y A% zZ—yr)yormryu ClIT= >

; 24y : %@P@%epdi ne- 2- car boxjanmi déﬂ(Tl

qarboxmﬂh}p[ropyl)pyrrohd1ne-2-carboxyl1c acid .
1- (3- (N (4-(benzofuran-2-yl)thiazol -2-yl)thi ophene- 2-

1-(3-(NAKT(bénzotaahaxgythide)l@-gphiophyme21 i di ne- 2- car boxy| at &KT1
carboxdi'ﬁﬁb)ﬁrcl)\{yl)i)iperidineA—carboxamide
%I-I( 3-(N-(4-(benzofuran-2-yl)thiazol -2-yl)thi ophene- 2-

N-(4-(0Pho faran SRy kA 01, 2107 BE PRYA 1 P RREHS Afns)-22r Doxy at e AKT]
oxoethl ﬁ;{gﬁy e ALyt 8261 - 2- y1) i ophene

carbovam doalnronvb ) AR db et el mage ool 1odld - L
N-(4-(b,‘é@@”fﬁfé‘ﬁli-ﬁjt’hi’dﬂii-'yI)-N‘-’(3T(4‘-'(fﬁ€th'§}1yshffe4ﬁ;}1)‘f5i§e‘r‘éz'ih‘?1-‘ > AT DO
yDpropxbthiephseerZorthozamidey | ) t hi azol - 2-yl ) - N- (3- (2- (pyrrol i di

n-1- AKT1 vylnmethyl)piperidin-1-

yl %pr opyl ) t hi ophene- 2- car boxam de

N- (4- (benzofuran-2-yl)thi azaol -.2-yl)-N(3-(3-o0xopi peraz
in-1- AKT1 vyl)propyl )tlﬂ’f"’d'bﬁ&% - 2- car boxam de

1- (3- (N-(4- (benzof ur agefu¥lr) ARk ol - 2-yl ) t hi ophene- 2-
AKT1 carboxamn do) propyl) pI gerl di ne- 2- car boxam de, 122
\\I2 24) OBle2UTie 7 adueitesiof tosnapgeummuospgodirgriped gy pgassessed

. et hyl 1y g . -y

ma nuglt_beglgf(%ga(yﬂ_bél ihctsg 8161%18%1 in %lﬁ a? )ﬁoiutmﬁls gozr ()clcil_lsz{nﬂ%dfhl?ué Sf]eennoé _11m1ted

to, hurrt?sm 1{% ﬁizra}?ﬂbb@mﬁﬁm@r ogl}d anditpastaried cell linds paaiths from
ert-buty

standarAAch(eﬁ-b(ankq sichge ThoAmeaisen Typg ERius Sollsctinm @i MED) Cells

.AKT1 ¢ ' ' i R .

s BT RSP PR s 6 b
assayirfd @#lulagbetivity. - AKT 1

ORI R oo s iy B L3S A Gl o ratig sy
using t@%gpgélﬂﬂ%]@g%@@a@t, L dpiueneg] Fed-MVIPNORBA)II NHOPYE FE52B,

oxa
K562, and others). The cells are plated into 96-well plates in appropriate cell culture medium

from suppliers such as Gibco, BRL at an optimal density for each cell line (typically 1000-
2500 cells per well). Cells may be stimulated to proliferate with growth factors and/or
cytokines. Cell viability is measured using Alamar Blue™ (Biosource International,
Camarillo, CA). Typical controls for inhibition of proliferation include but are not limited to
paclitaxel and doxorubicin (Calbiochem, San Diego CA).

[0276] Compounds can be tested for induction of apoptosis in target cells by
measuring Caspase 3 induction using the Promega Caspase-Glo 3/7 Assay System

(Madison, WI). Caspase 3 induction by compound can be compared to Caspase 3 induction
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N- (4- (benzofuran-2-yl)thiazol -2-yl)-N(3-(2-(hydroxyne
thyl)pyrrolidin-1- AKT1
weeRd@roapyl ) t hi ophene- 2- car boxam de PCT/US2005/028549
N-(4- (benzof uran-2-yl)thiazol -2-yl)-N-(3-(2-(2-hydroxy
et hyl) pi peridin-1- AKT1
by Vehiﬁ@%(gy,qmd( D Sb)?_h@%ﬁﬁkﬁﬁz rlzg@%_tds@ﬁ?mdm such as L'Y294002
. - (benzofuran-2-yl)thiazol-2-yl)-N(3-(3-(hydroxyne
(Calbioghsm Spn Péegod CAVI - AKT1 (et ’

102020 B R s RO GHEE B forastiyity by aspessing their
phosphbil‘y)}’alti)olm st??st Lﬁ;ln’fg- ﬂﬁehrﬁqﬁ;i such as Western Blotting and solution bead-based
yl) pr opy i ophene- 2- b '
assays. \R USRS S0 ESPUYRDED )Y fipm S ALLEHT) RRASALLTASE SRipse
(S9) an?%tﬁeﬁé ?f‘ﬁ}e'fg&ﬁﬂ?soﬂc)eﬁﬁt@ﬁﬁéﬁ%ﬁﬂ (oRhgmigs, T LRrdGOxartReptimum
' - -(benzofuran-2-yl)thiazol -2-yl)-N-(3-(2- AKT 1
density(day te teptee tithl dopyponnd Fati2r24ihapry then pysed i signdard hypetapip lysis

ani_de. 0
ot 588 ot PRI, S FRE TN BRAE
Nonide% ?Mb ) THVeENISF 2R o éi6 Thhibithy Coukesl) €ac# P336aT7 W Naysatdecan be

(3-(N-(4-(benzofuran-2-yl)thjazol -2-yl)thi oph - 2-
centrifyyget and the supgzrnatant used for eith%a/r 12unning SDS/PA&E) or a{sgéjssi?lg %hgspho-

proteing %51?18 X200-A9%R E@a%g}lt)s ahi Dbl PRI R 1 06 aska§ &0 @Miifinex,
AustinNFX#- (benzof uran-2-yl ) t hi azol - 2-yl ) - N- (3- (4-(2- hydr oxy

et hyl ) pi perazin-|- AKT1 . . .

ﬁp;’éﬂ ayy N @5 ﬁg%l_cgl_e@gp%g(fath? Pesent disclosure are tested in cellular
prolifeg.l;d](%é l'a§%§% ég@%gﬁ%&%@r ti‘m B2bit A W) vANué Besé Arah Dr BRI GX 0
microydlppr opyl ) t hi ophene- 2- car boxani de

mqg? %gfqengefz 8{#1{:1 %Fél%ik%%ﬁﬂésaozchhé %re&l:r}t ‘dcfoRndedind sl Y Bfhction
of apo%tbéiﬁ’ PRYde: LAORRRBILA- Mt ¥alik s 23 oNeqR4668020d6Holar.

CT/ US2005/ 028549 Conpound Activity

)Rk(TBi( N- (4- (benzofuran-2-yl)thiazol-2-yl)thi ophene- 2-

car boxam do) propyl ) - N- et r%/’iaé‘?%grzf‘di ne- 4- car boxam de

N- (4- (benzofuran-2-yl)thiazol-2-yl)-N(3-(4-(di ethylam

I no) pi peridin-1- AKT1

3(/I ) propy! ) t hi opHBrdyeXengoraft Tumer Models

- (N (k- rafa & ' ' —

B ol deang st sk orotepu tnarones 1

weeksadd on Day 1 of the study.

T T

serial é}?érﬁﬁl{lgﬁn‘&ﬁfrh‘dgginﬁaﬂtkd blYcamabourtyyvith @ faniedt (Idinre on the

am no) - 2- Al
animatsxight fghly. ohvweora wiere moyitored brige Veekls gad then slaily anthelt yolynes

approached 80-120 mm°. On Day 1, mice were randomized into control and treatment groups

with tumor sizes of 62.5-196.0 mm® and group mean tumor sizes of 91.1-155.3 mm”,
Recorded initial tumor size and body weight of animals.

[0282] Treatment: Control (no treatment). Vehicle control, (30% CAPTISOL® in
water), 0.2 ml/mouse, i.p. twice daily on Days 1-10 (b.i.d. x 10). Chemical entities of the
present disclosure, 150 mg/kg/inj, i.p., twice daily on Days 1-10 (b.i.d. x 10). Paclitaxel, 30
mg/kg/inj, i.v., once daily on Days 1, 3, 5, 7, and 9 (god x 5). In all groups, the dosing

volume of 0.2 or 0.3 mL/20-g mouse was scaled to the body weight of each animal. Animals
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N- (4- (benzofuran-2-yl)thiazol -2-yl)-N-(3-(4-(nethyl sul
fonyl ) pi perazin-1- AKT1

weeRd@roepyl ) t hi ophene- 2- car boxam de Exanpl e 27 PCeiuS208/028549
Assays [0274] The cellular activities of the inhibitor
conmpounds descri bed may be assessed in a nunber of

were waigh@ydailyont Daysd -Skihkh erice weekip uatil the Somplegen bﬁﬂlecséldl}’s
i ncl ude, but are

d
Moritofstbls U e AP EITEIgh 0 P R AR R M el

'3b %Q&l?qﬂlﬁﬁfnwﬁ Langard wigh 1ts%6§1%srﬁ Ye&dthad th'Eﬁﬂedetermmed
can Type Culture Collection (Bethesda, M).
endpoiaivet(i 580 ym1yaflibp tinetie ndrwins (BT E) Hraaghmonsa vay ca&qullﬁé%%by the
or kinases are also suitable for use in assaying
followipg FURIQR" act i vi ty. [0275] The compounds can be tested
for activities in ce hd];nﬁﬂlvofhﬁﬁ@t_lkpn assays using
target cells (el§E, PC3, MW4-11,
RS4: 11, H1299, H526 K562, dhd ot hers). The cells are

where 1P4rEt1§ gx¢r@§s@d %@dé{@ Endpodit &8 lunkt BRRMEAY, kAl ehe alitroept] dndrm@ is the
medi umfrom su iers such as G bco, BRL at an opti

slope dfdhsiling obtann@a@h linesir | regression o pilegirpysorgisg.- tum%@r% ta set.

T LR 0 4018 s
and thoBBRH Qhsetiting o‘NsaﬁaﬂiorﬁlthetTMlﬁ]Bdmﬁaﬁw peezelet ¢henattaiomaht, of the

Canmarill o, iC controls for inhijbi
endpoip wliner SRS et seAch SRCETGBEIY PP 8 | TE Value equal o

o SR NI 4 et oo

of the diffophosbaween ther g vaeds of thy gravpasu r i ng Cas pas e 3

i nduction usin the Pr aeGIo 3/
SR rhesgimca SBrecH Y RO RSaToR T PO DR R pich
i4PBPREE adrdafiflett cl)%‘fbam to the control

define %ﬁhP %ﬁ%%gmp%/rﬁuégzoosl 028549 by vtgte(ﬁjlpcl e (1% DVBO)
group:and to known apoptosis inducers such as LY294002

(Cal bi ochem San Jﬁg IC C‘@) [0277] Intracellular

si gnal i ng protei ca”r]{ be assayed for activity by
expresS&BI@HRY4) @r b€ pérceRNQSFRE Mkedith AT Esdfahesontsil grpup:

techni ques such as Western Blotting and sol ution

bead- based assays. Reagent sTta neasure

phosphoryl ati on of Akfe @TBT‘PPEA@@O (T246), GSK3beta

(S9) and others were from Bi osource I nt er nati onal
where{ TaTRédiAd PTEEH a tr&@mbkst @bug, [e= apdiamTiE ferentrgl grawp.be

treated with conpound for 2-24 ho t hen sed in CR) of

sI02R ST teatnyqss taswyi ceugonrdal regiession @rﬁﬂcﬁ%” i @fS’&?”( )o

T

voluni® ¥63@céQbnsdcyt ¢ @sastiedmdnts du:rmlgtth@ ¢angsacotthel Sﬂlﬁﬁ and equal to or

T TN —

tumor%ﬂ;trf@ts Q%X'tﬁlﬂl 85 Sink3Udt B8ee HRGcRaEF@MesdséRemts dungidx course of
Aust I n, ) .

the study.

[0286] Other embodiments of the present disclosure will be apparent to those skilled
in the art from consideration of the specification and practice of the present disclosure
disclosed herein. It is intended that the specification and examples be considered as
exemplary only, with a true scope and spirit of the present disclosure being indicated by the

following claims.
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[0278] Certain of the chem cal entities of the present
di scl osure are tested in cellular proliferation
wagemy0@ms descri bed herein and exhibit an | C58CYAIS®5/028549
| ess than or equal to 30 mcronolar. [0279] Sone of
the chem cal entities of the present disclosure are
tested for induction of apoptosis in target cells and
exhi bit an EC50 val ue | ess than or equal to 30
WHAT ky €LMIER} IS: Exanpl e 28 In vivo Xenograft Tumor Model s
[0280] Animals: Female athym c nude mce (Harlan) were
used. Aninmals were 9-10 weeks old on Day 1 of the
1. At ledyt.onp ORSibalTukityr chosfeBomivampauedsl A OFHHSIL was
mai ntai ned in at hym ¢ nude m ce, by serial
engr af t ment . n@l I mpl,ant eoﬁubcut aneously wth
tunor fragment (R t he nimals right flank.
Tunors were nonitored Neekl@ and then daily as
their volunes appr 801120 mB. n Day 1, mce
were random zed int'd control Zand t (Batmaal) groups
Wi th tunor sizes of 62.5-196.0 mmB and group nean
tunmor sizes of 91.1-155.3 nmB. Recorded initial tunor
slze an é_ﬁt%hiﬂéﬂes rodrugs
and phagipf s PR AR, s, G oy o e P SRS prodngs
andmu@&x%ﬂ}ﬁﬂc(ﬂ\)/heram water), 0.2 m/nouse, i.p. twice daily

g f th
B axdipendiamitydin! lidn Aneg PRy T a‘éﬂﬁf bR o 'y

1, sudd I, h 1,
9&1 1@03%%135@1 c(leohlk’?l sﬁbs%@&ted ?@Maﬂl&yﬁl?@gn% gtuzu(l;ﬂgd drg 5c)ﬂ]el;oary

In al Ian@smspmtecklteeerdw ng "vol une of 0.2 or 0.3

b B I TSl gt

wer e ;Jép&é then tw ce weekly
unti | he ch)nrr(gﬁbp ‘%ﬂ( Z( O?udy Moni tored the
Y9 da] Fr¥m adgﬂrdé%fﬂ Ehall ol csgssmlﬁte@mkyu oycloalkyl, substituted

observati ons

ani mal s. 3] Each anj mal _was
eut ha ru:wleeﬂky\lh beteiocgclpalsyl mlmoqm@ afieyb aylesubstifutpd

endpoi nt 5 to endpoint (TTE
forpe %rg'&ﬁgg@gfm eqﬁr%&g pﬁe foll gvm ng ( )
ﬁ%@éhb@éh fr&ﬁ Bikyl, |saBstutee alkyn 'cwloamylum)stlwtdd cyclvalkpher e

IS exBresse& i n days, endpoint_volu

i s theyrlonetreiyl, sHpriitEed @@%tergaru@ﬂea ge'tﬂi’f‘szt?(}l%ry’

obt ai I Ptn@ | 0g-transforned
t unor e?%%l’ glg(fg{bg{é@%dq%he%t’anset is conprised of
the dhos@itfrarh alkyl ahd substinaed akyleeded the study endpoi nt

volume and the three consecuti ve observati ons that
with therprenisastthaty preceded the attai nment of the endpoint

when q% Sitfon Iﬂﬂbdﬁg 1d§9313ﬂ)tL s@aohalhtroRadpoisitmathgiphenyl, R’

SSi gne e equal" to the last day of the

Sit @ﬂum(aﬂil@ sdwm)ted ﬁmdlhégwlathkn Zds notiaethgkpl oyed to
when gp 18 pyr1 m 1 %gsnh}tdrgg%%? &nd Q is chosen from benzyl, substituted benzyl,
phenethyl, and substituted phenethyl, then Z is not chosen from lower alkyl and

substituted lower alkyl;

when Ar is 2-oxo0-(3-hydroquinolyl), W is hydrogen, Z is methyl, then Q is not phenyl;

when W is chosen from 2-(cyclohexylamino)pyridin-4-yl and 2-(cyclopentylamino)pyridin-
4-yl, Ar is 3-methylphenyl, Z is methyl, then Q is not pyridin-3-yl or 6-methylpyridin-

3-yl;
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of the difference between the TTE val ues of two
groups. [0284] Treatnent efficacy was determ ned from
wounwro2growt h del ay (TGD), which is defined aBCrhs2005/028549
increase in the nedian TTE for a treatnent group
~ conmpared to the control group: TGD =T - C, expressed
Ar is nphsubatpmfedqryrideneorfensetesperidine: he medi an TTE of the

| g , = pedi
when G35 &by B2 B tBiroedl ot Scs B AR e e o r o)

Q is nd@adi¢rodrPl Sfijstifit@iticteodryly Biyte RySI0alRAl drisabstitegd dsisiaefcloalkyl
(PR) or conplete regression (CR%HF'Sf the tunpr _in an
APFRTISING Qnepr Prere BB9AEIs chagen oS andi Nprflsqdsvitihen awl,

I : [ >onsecuti ve
ﬁ@géﬂgéﬁghﬁgggﬁP%XE%g]ggggﬁggg%%?ﬁskgﬁgtudy, and equa
when Z @& lower gikgladré-mbiphnlid®@r&pyigtBert dr isomd pbenyipt-metfoxyplengl, or
&ggee qsasure nts. In a CR response, the tunor
Ghraethoxynbewyli han 13.5 mB for three consecutive
when ABRIHAFEN TSis Aol entbded, O Ardden of RRSA, Wed W [ Hgia)]
O hér enbodi nents of the present” disclosure will be
aupstitoted with ereovethexy, medayl, dhiprphBucge: chigreps t-butyl, then Q is not
coqijﬂe£§tion of the specification and practice of the
ﬁPS &nf"Gi scl osure disclosed herein. It is intended
when APRt4-ibietyphesilf 1. al dovhleaisbndx A iPpepylaeda® iisi-cened-mgiroxy-
exenplary only, with a true scope and spirit of the
preRdnenydithen %fslamet bereggni ndi cat ed by the follow ng
claims. 126 WD 2006/ 020767 PCT/ US2005/ 028549 WHAT IS
CLAIMED I S: 1. At |least one chemcal entity chosen
2. fAvkesonpohemsaletifosfroldim 1 whe®in IR 4 coxledt-batdz
(Formula I') and pharnaceutically acceptabl e salts,
sol vates, chel ates, non-coval ent conpl exes, prodrugs,
3. AP CRSnicRENEO] of KIS Blvieldi 1 & QRS ERO)L. 0M
hydr oxy, al koxy, am no, substituted am no, and Ar; Ar
is chosen fromcycl oal kyl, substituted cycl oal kyl ,

a substituted. ar het er.oar vl £ tat

4 eVl Gy RS B B Lo S PRGRUPR! ¢ Efony.
substituted Cl-C4al kyl ene, -(CO-C4al kyl ene) - NH
(CO-; and -(CD-C4aIkerne)%C:C»-' Wis chosgn from

5. hédileagieme chamal eatikyof iy \ans of elgitenl 9 & yihereiy & daiky | |
substituted cycloal kyl, heterocycl oal kyl, substituted
het er ocycl oal kyl, aryl, substituted

6. At least one chemical entity of claim 1 wherein the compounds of Formula I are

chosen from compounds of Formula II:

@)
Ar N ‘/u\
T oo
W S ,?
1-Napo
R R (Formula IT)

wherein
A is chosen from alkylene, substituted alkylene, alkenylene, and substituted

alkenylene; and
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aryl, heteroaryl, and substituted heteroaryl; Qis

chosen from al kyl, substituted al kyl, cycloal kyl,
weubsiteet ed cycl oal kyl, cycl ohet eroal kyl , substriusaos/d28549

cycl ohet eroal kyl, aryl, substituted aryl, heteroaryl,

and substituted heteroaryl; and Z is chosen from

R 404l R 20 %&paﬁienﬂme@btal fitytn hydvigbiy anm, qmlbmedsﬂkyhat

wh t [ tituted L
v al SetoBoRoTAVES SRRy RSO B e nal | o
S ubst ﬁét&%g)gzlwlgyl dz*r?l 4u’b3é{s1tutédhﬁﬂ getbl%aﬂ@tanﬂ%hﬁéﬂtute&\ﬁ@t@ro aryl,

hydrogen, and Qi s Lchosen
f r om (bxem zatld, R%nogsrhmmnﬂeﬂhe netrggh to wﬂmélrﬁe‘tmR apdttached form a

bstituted pheneth t
Z|u k?/ | 1l‘ué‘§ gl:?o sglg gg?qe(fyﬁ{ bate{ogﬁg sgbaﬁtgd \ﬂ% gﬁﬁe o];lkmulstgf/éﬁfyl
2- ox oz Byt RAtRebH) . Wis hydrogen, Z is methyl,

then Q1is not phenyl;” when Wis chosen from
2- (cycl ohexyl am no) pyri di n-4-yl and

1 GRS PR ol i b gom sbotn e
substitufdd dli18ne3- y! or 6-nethyl pyridin- 3-yl; 127 WO

2006/°020767 PCT/ US2005/ 028549 Ar is not substituted

pyri done or benzoyl oxypyridi ne; when either Rl or R2

d luifhrdh UL QUL YRI® MBLpro b, 14-

8. ﬁ‘gtlelagti%%grg%lééah?&@%ggl?m?uIWedr het er oaryl , Bprofy
bmybnbahe{ﬁﬁwp}@Hkxybn@mmambsnusmbea het er ocycl oal kyl

conprising one or nore heteroatons chosen fromS and

N, fused with an aryl, substituted aryl, heteroaryl,
9. A l%‘épéﬁe' %1@5@&1 BR&S ro@ akyone df%galm\Ml aB 84 licgeih OMes ctasbryfrom
or ol i nopropyl, then Ar is not phenyl,

hydrogén,l:{ﬂdyhcm;lphb&'uwt@d elkyl. 2, 5 -di met hoxyphenyl ; when Ar is
pyridinyl, Lis a covalent bond, Z is hydrogen or
nmet hyl, and Wis phenyl substituted with one nethoxy,

10.  RuG @n&éﬂeﬁﬁ@al chii V\%@f@lalrﬁmvﬂ[@ﬁh Wibhygdrbgent hen Q i s
not nethyl; and n Ar is 4-t-butylphenyl, Lis a
coval ent bond, Z is propyl and Qis 1-cyano-2-hydroxy-

11. tgﬁq % gfe éél%1 1% %gﬁw cif%laﬂﬁ% \&% 5199§é‘cor§pouﬁﬁs bEBSkmPABare

aim1 erein I's a coval ent
chosenPedel comBouris df@aﬁhulaﬂiﬁ cheni cal enti ty of claim1
wherein L is -NH(C=O-. 4. At |east one chem cal
entity of any one of clains 1 to 3 wherein R3 is C1_8
al koxy. 5. At |east one ch cal entity of any one of

claims 1 to 3 wA e| . 6. At least one
chem cal entlty of ei n the conpounds of
Formula | are co ounds of Formula I1I:

R1 g N ~ R2
(Formula IIT)

wherein R! and R? together with the nitrogen to which R! and R? are attached form an
optionally substituted 5- to 7-membered cycloheteroalkyl ring which' optionally includes 1 or

2 additional heteratoms chosen from O, S, and N in the ring.

12. At least one chemical entity of claim 7 wherein the compounds of Formula I are

chosen from compounds of Formula IV:
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Ar NO N>--NQ WS AN R R2 (Fornula Il) wherein

A is chosen from al kyl ene, substituted al kyl ene,
wabkbwrgowne, and substituted al kenyl ene; and BeB/USED05/028549

2006/ 020767 PCT/ US2005/ 028549 R1 and R2 are

i ndependently sel ected from hydrogen, alkyl,

substituted al kyl, cycloal kyl, substituted cycl oal kyl,

het er ocycl oal kyl, substituted heterocycloal kyl, aryl,

substitut ed agé(tl, heteroar, and substituted

het er oaryl , r d R2 tlogether with the nitrogen
to which R1 and |ar aclkigd forma ring chosen
from cycl ohet er oal , sShbstituted cycl oheteroal kyl,

heteroaryl, and substi{Qteg, heteroaryl. 7. At |east
one chemcal entity of cfaim6 wherein Ais chosen
fromal kyl ene, and sub$CFQ)ed al kyl ene. 8. At |east
one chem cal entity of cliaim7 wherein Ais chosen

from 1, 3-propyl ene, 1% SN.‘let wogglg?gm( CH2) m (C=0 -

and wherein mis 2 or e chem cal
entity of any one of clains 1 to 8 wherein Wis chosen
from hydrogen, alkyl, and substituted al kyl. 10. At
wherein pshosendrar @nd.cald 4eandiq iy chgses fignhy andherein Wi s
hydrogen. 11. At |east one chem cal entity of claim®6
wherein the conpounds of Forrmula | are chosen from

13. AeMHaswIdThehidabentisy af ¢lhim 12wheretd\p isehii@n fgrS 243 mnd Rrand q is
R2 (Formula 111) wherein RL and R2 together with the

0. nitrogen to which Rl and R2 are attached form an
optionally substituted 5- to 7-nenbered
cycl oheteroal kyl ring which optionally includes 1 or

14.  Atahdi dricahamidabemitpbboisine hd sbarein pin diose framd ad; handiels 0.
ring. 12. At |east one chemcal entity of claim?7
wherein the conpounds of Forrmula | are chosen from

15. QRS hefidaPEmity df bMim 12 wherein p is chosen from 2 and 3 and g is 1.
16. At least one chemical entity of claim 15 whereinpis 2 and q is 1.

17. At least one chemical entity of any one of claims 6 to 10 or 12 to 16 wherein R! and
R? are independently chosen from alkyl, and substituted alkyl, or R! and R?, together with the

nitrogen to which R! and R? are attached form a monocyclic cycloheteroalkyl ring.

18. At least one chemical entity of claim 17 wherein R! and R? are independently chosen

from Cy.4 alkyl.

19. At least one chemical entity of claim 11 or 17 wherein R! and R?, together with the
nitrogen atom to which R! and R? are attached form a pyrrolidine, substituted pyrrolidine,
piperidine, substituted piperidine, azepane, substituted azepane, piperazine, substituted

piperazine, morpholine, or substituted morpholine ring.

20. At least one chemical entity of claim 19 wherein R! and R? together with the nitrogen

atom to which R! and R? are attached form a morpholin-4-yl ring.
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129 WD 2006/ 020767 PCT/ US2005/ 028549 Ar 0 ,,~ CN ~-N
Q S(CH2)p I (C0a NR ~ R (Formula 1V) wherein

wo 20®/eémsen from2, 3, and 4 and g i s chosen PCOMIS2005/028549
and 1. 13. At |east one chem cal entity of claim 12
wherein p is chosen from2, 3 and 4 and q is 0. 14.
At | east one chem cal entity of claim13 wherein pis
chosen from2 and 3 | east _on

21 dtene S Oty of Bshestaimst o 30 MbeER AsfF hogep om
substmﬁfkfjaré% g&jvﬁos‘cﬁté&hetér@m}/ﬁt | east one chenical entity of

erein p is and g is 1. 17. At |east one
chem cal entity of any one of clains 6 to 10 or 12 to

2 Ao cheatsT e Lo o) BT AL s ISRyt ey
substmﬁbd PhdnyE beﬁ‘io‘[ﬁ]ﬂﬁ@ﬁheh% “Yhkwdatifitedbeshz 6B | thiophait- B%ﬂ f}gﬁhdm 2-yl,

form a nmonocyclic C¥C ohet er oal kyl ring, 18. At |east

substitgedpyidinmled) P}éﬁlﬂn"ﬁ stubgsitalefpIIdeylePYFidi-dayiasukstitifed
nt J 2.
pyrldln—ép gle E'H%pm 4 yléﬁ@gﬁ@@egftgfogg%n%iﬁ tﬁlob%é;l—'a\’/ﬁg rsgllggr’%ltg?@ c()]phen 3
yl, 4- 1s&23zol3@@ﬁb§tﬁlﬁteﬂ\ﬂ4t1kbﬁah@1yl l5|-1tsd$>mgellyl attesnitiited SWiscohzdRyl, Arpyrazolyl,
are attached f rma |d| It ut d]e b d
SubStl'ElﬁW poraEPivh 4-p§5§1 1 %Hbﬁ Eﬁff?%ﬁi%ﬂ% Sheeh- Kl Substitute
napthal%ﬁ- 2 ézf3 c°f1'ﬁ9 'f&%@&zoﬂmﬂ?u 1, AbRRHRE Q@dlh?%sf I b Rfdioxin-

mor ghol i ne (bstituted norpholine
6-yl, 3 mdlhydraaH-Aﬁ—Henmhompm-ﬁ-th mubaaﬂmtahﬁﬂ@hxﬁm@%il Arbegzodioxepin-

wher. ei n t he t.0
731, b PRL dh s CRTERLHAl 2 o NP a P et
benzofﬁﬂ-aﬁ@_ 1130 WO 2006/ 020767 PCT/ US2005/ 028549 21. At

| east” one chem cal entity of any one of clains 1 to 20
wherein Ar is chosen from substituted aryl and

;ﬁttblStslt E)H { ceh%rxggal %5%87 vﬁﬁ lclan%%Q v@ﬁerélﬁ g Qﬁb% r e plé‘;&h?/l

osen

substltﬁt’é@ %hdaﬂylll tZedoplre iy, sub ﬁ&md Hb]; d)hilz@lph 6ris@eagblyl, subsitited fed
benzo[ b] t hi ophen- 3- yri din- 2- subst | t ut ed

isoxazelyh Baiyrazely Subﬁwiieé ri’-’}fﬁa%ﬁ’llyl %BH@%%I% FERSpYS Pﬁfaéoly
4 ridin-4-yl,
benzo@%‘l%o%kén-%%ﬂ)? Ft,ltﬁs%%l %(%Hdt%eidz %i ophen- 2- yI :
t hi ophen-3-yl, substituted thiophen-3-
24. At least one chemical entity of claim 1 wherein the compounds of Formula I are

chosen from compounds of Formula V:

O
s
o) I \>_'TJ

W ° Z (Formula V)

wherein

E is chosen from C-Cgalkylene and substituted C1-Cgalkylene; and

R*is chosen from hydroxy, alkoxy, amino, and substituted amino.

25. At least one chemical entity of claim 24 wherein R* is alkoxy.
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yl, 4-isoxazolyl, substituted 4-isoxazolyl,
5-isoxazol yl, substituted 5-isoxazolyl, 3-pyrazolyl,
weubsitest ed 3- pyrazol yl, 4-pyrazolyl, substit BCEMS2005/028549
4-pyrazol yl, napht hal ene-2-yl, substituted
napt hal en-2-yl, 2, 3-di hydro- 1, 4- benzodi oxi n- 6-yl,
26. &H‘E%tt bh# El?é?m@al%nﬁfgfdf QAhPode 4f @&ﬁisoldtoobﬁl Wher6inyQ js chosen from
4-di hydro-2 benzodi oxepi n-7-yl , subs% % ﬁ
alkyl, s@swmwdwlqﬂmyzlmalicys swhstingen eycigailal, apyly pubstituted aryl, heteroaryl,
d sub gﬂzgkhlazol 2-yl, substituted benzothi azol -2-yl,
and su Y4 5 and substituted benzofuran-2-yl. 23.

At | east one cherri cal entity of cl aim22 wherein Ar is
chosen from ph t ed

27. éhb@%tmepb@male@é%%f&? i%wﬁgs% 5i OSé%é 'SOX g%}}/%

S 1% Bé’cft@té@h)d lic aryl
cycloall&Xf %}’l}?itf;{é %l Flo%o%glté I%?élbﬂlkyldfﬁfggﬁr)%}fzcgl& )ﬁ/ﬁr u nocyclic aryl,

heteroaﬂyl:mndfsubsmm@imbnocamuc ketbrorivl.ut ed benzof uran-2-yl. 24.
At | east one chem cal entity of claim1l wherein the
conpounds of Fornmula | are chosen from conpounds of

28, K@réaw cﬁﬁe\éheﬁcal éﬁNt}Q)f difth 27 whereliiQas dhosemfremeCsy, monscyclic
chosen from CO- 4al kyl ene and substituted

heteroagl,-agd sibspitgpdmonprycliRsichet®eaEh f rom hydroxy, al koxy,
am no, and substituted amno. 25. At |east one
chem cal entity of claim?24 wherein R4 is al koxy. 131

29.  WDIRA0QHEQROAGEE] BETY iSANAS2O2BEEM QA6 choken fremsphepylle substituted

o Lo SR o0 2t e, L LT 1S 25 0,
substmh&f%;ciotap%tl%gylcﬁl SRR ! sutRfidited £isBREANML ReboraAy], substituted 5-

d substituted heteroaryl . 27. At |east
1soxazcﬂ>y19thui]ﬁan¢: adyl, e:nbstiﬂyte@fhmplaangé pmyem@m}@ ,sgbs@ﬁggql;gynmldm-
cI i C cl.oal
291, s-ex}ec{%%‘fﬁ bSiarg Sbiadteny i GBS bR TRAREAS -
isothi pshigtdaraasatL 33Rto bﬁlﬁ' shUsItRﬁ*:e&El-’I@meﬂJ c
BOtlmﬁg%e?bgry 28. Xt Ieas?mone chenmical entity of claim
27 wher ei n Q is chosen from C5_10 nonocyclic
erpar fs| fiobh thioph d
AShE08ren Bl RUTREL A Y SIBAGE AL fodehridh tophone, an
Subﬂn@ﬁdﬂb@ﬂ@ha Q is chosen from phenyl, substituted
phenyl’, furanyl, substituted furanyl, cyclohexyl,
substltuted cycl ohexyl, cyclopentenyl, substituted
ﬁ{}:}é‘l ¥ of GMBRM tbl{%eﬂleilelh siexengiotind is an
31 IS%ﬁgﬂ% fﬂdég&??¥8§gg 50 I soxazol yl,
inhib1téﬂtbf@plba@ta}n2 -NTP-uskitisg enayned t hi ophene- 2-yl
pyrimdin-2-yl, substituted pyrimdin- 2-yl,
5-t hi adi azol yl, substituted 5-thiadiazolyl,
A@bgé’s% Shy Ehen‘ﬁé'eﬁ%hﬁt‘ytﬂf %Fﬁlﬂnrﬂlméwthe a- ledsB@ﬁdﬁAﬁEOitl)hlzmg

stituted thiazolyl, 3-pyrrolyl, and substituted
enzym@ ispghios@l from a human protem kinase.

-

33. At least one chemical entity of claim 32 wherein wherein the human protein kinase is
chosen from AKT1, AKT2, AMP kinase, AXL, AURORA-A, BMX, CDK2/cyclinA,
CDK2/cyclinE, CHEK 1, CHEK2, CK2, DYRK2, EGFR, EPHB4, FLT3, GSK3-0, GSK3-B,
IGF1R, INSR, KDR, KIT, MAPKAPK2, MAPKAPK3, MET, MSK2, NEK2, P70S6K1,
PAK?2, PDGFR- a, PDK1, PIM1 kinase, PLK1, ROCK2, RSK2, SYK, TIE2, TRKB, and
ZAP70.
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30. At least one chemcal entity of claim29 wherein Q
is chosen fromthiophene, and substituted thiophene.
wQ@2006AR0162ast one chemical entity of any one oPCTIUAR209S/028549

1 to 30 wherein the conpound is an inhibitor of at
| east one ATP-utilizing enzyme. 32. At |east one

34, Yh8gsEahe @Rbdita eBfity®lf dlaith 33 wiftesig ki Huneinairolepisihaserie AKTI.
ATP-utilizing enzyne is chosen froma hunan protein
ki nase. 33. At |east one chemical entity of claim32

%g?ﬁsk%%&er ehh%iglfk nasléwl?ekﬁh%é(ﬁ nk%f Eﬁ&?ﬁ@@ is chosen
from tHeRER1poMSds sefforthGRDRRAb Iy € hndiés IICHEKM CHEK2, CK2, DYRK2,

EGFR, EPHB4, FLT3, GSK3-a, GSK3-(3, |IGF1R [INSR, KDR,

KIT, MAPKAPKZ MAPKAPK3, MET, MSK2, NEK2, P70S6K1,

DGHeiRal @mddtfibn cBinMlisihl: RekEst JBb SharntEebdialliRate2ptable

36. 2@("‘“% £3, TRKB, IPanolnCZA RIEL R 2?06/ 020767 Ykt
vehiclePaHd VBREBH DS ASfective, angunt eﬁ@tleash enc¢hemied leniéfitafepy epe of

g g\SS wherein the human protein kinase is AKTL.
claims 340 3t | east one chemical entity of claim1 wherein

t he conpound of Formula | is chosen fromthe

conmpounds set forth in Tables | and/or 11 A ) )
37.  pHemhaveacitied] connpien plotlaigbifp whergig therat |1%léts<fned51?émlca1 entity
is pres%)rﬂgé glgéﬁkl)%ll C%#ec‘é{vefa)fb Itgeglcrg?%élﬁ Fb&t%le%'t oft e:?st oneh célsease chosen
from t@h§ AR aje&ivh, b@tecﬁaﬁ“thﬁny, rhaemardid arﬂhautlﬂ;&nﬂlnph: s:éErOSEZ didbhtes,

harnaceutlcal conposition of cla|n136 wherei n t.he at
diabetif gelinopawe. SHETH: éxaﬂametpfsyboweé dseaicerehal divcife bt sebtc

shock %@&C&M{&%f I%'é%ftllibe nfyrafc vislp s%nﬁﬁ%'cﬁ:ﬁha@tfls 8ézehRasdborrhea,
i sease chosén” from ansp ant rejection,
Alzheiast’'s disehse, Phikinson selisvateostdmeaetproteétion Mrmgucbb@otherapy, ex vivo

scl erosji s | abet di abe iCc reti nopat
selectipmpT Gyt BW‘%R??E FolpiogRE Mpgeter biteanuett yRp T Rrion.
leuken$ig PlahCer, SQ5 isdabtd) USmesli BRAES §lalBtha, Dasteriaiafctiont, iral
gravis, psoriasis, dernatitis, eczema, seborrhea,

infectighsz ﬁmg@bmf@tmng é)ag@ dlsmpkthgg,rp®s@(, §g@@'@etﬂgs§1§mﬂ%’e@pqcleroms

otection duri
vein e FbispR Gt AP O HRAEE B oty KR kB LA AR, Chroni
obstrubf@d fiknbh@af si¥easy, athitition of ukslogiaal daangedue wdisses repair, scar
di sease, corneal disease, glaucom, bacteri al
tissue formation.omeindyieaking, PRHRQIREY Gaease.MeaBiapm; FAIRqui degeneration.
heart di sease, stroke, obesity, endonetriosis,
at herosclerosis, vein graft stenosis,
38. PThé¢ plaramtanihl cz)nmoesmh ef claing BAf whcsremmawg is q;hoeen fiom at least
chronic . obstructiyv

o o LB S S GRS SRR ol S ERAoote

carcmBﬁleal’nElan&ﬁ Ieoldrb&EMBnEQRT dHH SihceVRIFRSLIVRARICE, Mhg cancer, renal-cell
honary di sease, neopl asm and nacul ar degenerati on.

carcmﬁﬁha fﬁyﬂ)lqhﬂamph@dmmsiaﬂe centepord pansreate cencgr.iganced tumors, hairy .
erein cancer |s .chosen frao e

el I Bl SUSRT DR Bl hans Bl ol nd neck:

squarrﬁ)rﬂlgl QOB LA cRE, nfcMEdtiRGBmal cHIE Fil@h&&ﬁiglkﬁi'ﬂlymphamm metestatic breast,

mel anoma, c¢ol orectal cancer, col on cancer, g? tl
breasttaldanncardlmmga edvansed melaggmacpgnereatic, gastric, non-small ce lung, small

)

cell lung, renal cell carcinoma, various solid tumors, multiple myeloma, metastatic prostate,
malignant glioma, renal cancer, lymphoma, refractory metastatic disease, refractory multiple
myeloma, cervical cancer, Kaposi's sarcoma, recurrent anaplastic glioma, and metastatic

colon cancer.
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carci noma, thyroid, |ynphoid, prostate cancer and
pancreati c cancer, advanced tunors, hairy cell

woOenlemv@m; el anoma, chroni c myel ygenous | eukeRC&US2005/028549
advanced head and neck, squanous cell cancer,

netastatic renal cell, non-Hodgkin's |ynphona,

39. MBladhhahdceutitad a&hposﬁlirﬁﬁﬁilalﬂlm eharetn caneer, is ablosen dieh at least
nmel anoma, pancreatic, gastric, non-small cel] |un

onc of breasticaness] Ing aanger, RIRERIEL ENICTh AV BT FGECeTy BIOSBiFCalg Fenal
cancer,r,?gp?rag {nﬁl b Bl Co 1A H{E@}Iﬁﬁ{a élﬁré%ﬁ@%ﬁl?ée? and Kaposi’s

ronks renal  cancer, nmphorma, refractory
sarcom@et astati ¢ di sease, refractory rrul tiple nyel ong,

cervical cancer, Kaposi's sarcomm, recurrent
anaplastic gliom, and netastatic colon cancer. 133

V@e%gﬁ{lgc%gﬁ@ﬂ BpbHSADORIARBIA Wheddn caittlr is chosen from wherein
armaceut 1 cal conposition of cl'ai m 38, wherejn cancer
cancerllschdsels B atdenstiene] efa Slardian satsprop (@paesarcame flbrosgRema,

oo SIS SP S 65 Sh, SRAS Gl SR 205 R s
Lung: Ef'dn@f% g"éﬁic%ﬁ?omcﬁfﬁé a4 eaReusfvally Ctﬁrﬁﬁifemnmm ﬁnall eﬂﬂj undifferentiated

Kaposi sarcoma. 40, The. pharnmaceuti cal
frge cofl, kabTNGTOTIARENEAT GEPSBIOH SCERBSEH, PoBH BB Seoms
lymph§ ang 31‘%1 % n%art]&%%nfa{'tgmaa%l %?@e?fonﬁn Batointe§ifatt A6phagus

angl osar cona rosarc 6I’TH

(squari ABDEYERE A610.0) Wlend dafpisamas dmm)ayosatyoomm lynapheireo sipereah
fibroma, |ipoma, terato

(catcingunas TGO GBS CBIE AUFERT (P B P R B o,
glucaggﬂgllnfaf%{ ﬁ'{i{g‘r&t & mnbﬂrtgﬁlof;seidarpo@ﬁ?w?@(ﬂﬁ& i1EieAgdma, hemangloma

veol ronchi ol ar) carcinonmg, br onchi al adenonm,
lipom# aktifiiyromd, fthnbmm)alargﬂﬂmmhi Garnocpscinemas, t@wiar adenoma, villous

s e
tumort&é?’ﬁx%‘ﬁ[@fonﬁ] ORRHRomb i) Bladistpdanetha (squamous cell carcinoma,
ef o

osar COmR), pancreas ( duct al adenocarci noma
transﬂortaih b¢lhmnong q;k@a@ﬁgmlpmna ga@gt‘,a’pq»{éﬁgloc%rgm@}%§aacoma) testis

unors, . Kar
(semnyqrﬁfbrtght H&J%&?’ cg?)neﬁ% 1%?1{%} étgﬁfgggrgamﬁ%&%ma sarcoma,
mterst&ﬁdi QB0 ¢ adcfioR fiBronia, fibtcadermte) admorrmlt(bld tursors lipomesyaliver:

hepatqiadldroer SO T SIOHSFIEHERH, BEPAGBNTS Angiosarcom,
hepat%ééﬁBBQ TBenolfY lﬂ%ﬁ]aﬁ%mnﬁl ?gﬁj@ lostRBELnY Sdbnd @)aﬂéammmg;e Il

transi tiona car Ccl nonm,
ﬁbrosaﬂﬁﬁﬂpﬁfahgmtrﬁ})roup hizsdcatoma, abmﬂmmm@]iwmgamm malignant

SRR T e
chord.b{élltae&%dcﬂ RronRl(bstERhEHpMBus ckdRBRbertizh blﬁadmnm;ra

homat oi d tunors, liponmm); Liver: hepatoi ﬂ?al
chonc(rbmmommhaudmmmﬁbxmm;teo@wgteawguaaé graa} pRdlymors; Nervous

systemgm%@gg%ﬁéﬁ %‘ oo grraéﬁlnﬁ‘la <R FhL Geteltd RForAfiaE Afhinges

I 'C sarconm '(0St eosar COng) ,
(rneni‘nﬁm’n‘?aS MM Posartdhiag Ql@dihatfmb)t bragn (astsdscrymgmag mmdulloblastoma glioma,

ondr osar conm, Ew ng s sarcomm, a
ependymetig lﬂeumné@lal [p%&lem%ﬂllom$t9% g HtPg%a]ég dﬁ%&éﬁ%{ﬁ?

schw ant C mo (%g QhiAgN®R ors), spinal cord, neurofibroma, meningioma,
nma( st eocart | agln us exostoses) beni gn

glion) E&délﬁﬂ)jl Gynemasgimbitam Gerelpmetrih darcimpRia), i cBBREcervica
carc1r?c?r}1§ %rg-tlgrﬁgrec%rn\%cﬁ% lgsm ngva%%s (o&a%gg E:afcmomav[ggrgus

cystadenocarcinoma, mucinous cystadenocarcinoma], granulose-thecal cell tumors, Sertoli-

Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell carcinoma,
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system skull (osteoina, hemangi oma, granul oma
xant homa, osteitis deformans, neninges (ieningiona,
waoremiergdwsar cona, gliomatosis), brain (astrocyPOmaS2005/028549
medul | obl ast oma, glioma, ependynoma, germ noma
[ pi neal oma], glioblastoma nultiform
intracpithélgil denitiongl, Admpearcincmapfivsaragme, snelamnha)stagm (clear cell

caringhaEBRHR o) EITS. BORO ) co e D G AL e

falloplﬁl?ﬂﬂggr@&r&h@{naf A RTEL bl@@d[ thyelbid8ieas (acGRIURAMMIC], acute
pre-tunor cervical dsplasia), ovaries (ovarian

lyrnphcblasncriomimrrps,ahmmcl pexdisrloden s, mayalopraliferaiygsliseases, multiple
elo % SRR Ao RS G A b P

[mahghﬁ{tqylﬂgﬁﬁ SkMam@B@nmﬂﬁm&ncmhj basalrcfelllrwrmnorﬂza 4q1‘1féﬁlous cell
20067 0 PCT/ US2005/ 028549 intraepitheli

carcinemp.dL#DR%’S SAFERBCEPIE ABTRIASHE NP Vs Hp@awngmaaaﬁlmoﬁbmmaa
a qguanous cel |
keloidt JHbRiG EhERor il pan EEhEl O Roma o
r habdomyosarcoma), fallopian tubes carcinom);

Hermat ol ogi c:. bl ood eloid. | kema cut.e and . -
41. c’ﬁh%ﬂhaé]ngac%lﬁﬁléon}py% ? Iglélltnil gg,l wherein: L!cclﬁ%sgﬂﬁle chemical entity
is presrer%t]nf?irﬁ%ﬁa}’ﬁduﬁt Ei?olﬁgg‘fcﬁ théW@du%@ﬁﬁh'afIﬁfl%tl Qs GRasREosis complex.

ma, myel odyspl asti'c syndrone),
Hodgki n' s di sease, non-Hodgki ns's | ynphoma [ malignant

I homa] ; N mal.i.natrre :
2. AR B o8 PE el ¢P TSR cRAREafALlast one
add1t1§tﬂ1'l SRMEbeuli®hesmt Shpredrasd fog effeding dohﬂﬁﬂiﬁmn&]mamrm
der mat of i broma, kel oids, psoriasis; and Adrenal
gI ands neur obl astoma. 41. The pharmaceuti cal
I
4. CRERBRkT:Gilefte, hitoBhysor MGk R Bha ok A Bdionsl
therapte{ittec agesﬁaamapnam foa eﬁ'acttu@’dorrﬂﬁnattlobehﬂaw ischeseodiam estrogen
npl.ex. 42. The %ar maceut i cal ?%osu ti on, of 16 af
receptssmdﬁkal%?é% CYBRIRE/ST R ageafés%ntbﬂfé” B 8GR oot eyele
check@& n%ﬂ)ﬂ?df{o!rsc a 8 eﬁ? H{h%lfdr@trﬁorfogfonﬁf dR®blhrgeted therapeutic
I'nat i on 43. The pharmaceuti cal

agent; oyrpsisé kinase mhlbdibESL mrmz-ﬂmemaﬂ Kingase thhihtitorss histonggisacetylase
addi.ti onal, ther a

[ a t:
inhibifgrs,diep§ shock B’f%?“i‘l f‘i’q ﬁ‘8 eﬁygg sgés%% ﬁ lrnfct))%&gst rogen
receptor nodul ators, cytost at| c/ cytotoxic agents,

anti-proliferative agents, cell cycle Ié}gckpoin
44. | u?hmbthodroitrem @é@ﬁ@%ﬂlw}?ﬁ i aptisnt ings treatment

antib t.ar
comf i BREACAAE e bR LR Sy AT e R et
chemﬁhﬁér@iﬂﬁoﬂﬁﬁ}&ﬁie}dfa&ﬁnslmﬁwltors heat shock protein
inhibitors, and farnesyl transferase inhibitors. 44. A
met hod of treating at |east one disease in a patient

| 'Th%qﬁ%h&i ?f:’ &Frhﬁéf FALARhe a@l@ﬁ@% lbhé ciGnidsidntitysik %féseﬁt ih@n

erapeutically effective anount of at
amouheaﬁctl(va ¢or thheredtmant ie latpatlyntaff atlepstome distass| chpsan flon;l gransplant

tejectipte oteATIE R BRIty s ol SAgbd bRt di8dak,

retind thg/t Renhi ‘iﬁflﬁfﬁﬁtatow‘b@vél&ﬁde@ﬁ réhl dikedse aﬁcﬁleﬂlﬁ,eseﬁusem lupus,
& én fromtransplant rejection, osteoarthritis,

d1abetdsen|¢1htu@J wysthehta g, peoriesipdermetitisr spa, sboblgaed lzheimers
dlseaaq, ?gﬁ{il < nrsecﬁsa ageg Ipta {nhé/ell p%gtyegtg&l dﬁrﬂ'f c%g%{h%ﬁa%gb&"ﬁbo selection or

sease Xla, septic's
ex vivo purging for autologous or allogeneic bone marrow transplantation, leukemla cancer,

ocular disease, corneal disease, glaucoma, bacterial infections, viral infections, fungal
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di abetes nellitus, nyasthenia gravis, psoriasis,
dermatitis, eczemm, seborrhea, Al zheiner's disease,
woandeimewn' s di sease, stemcell protection durPagusS2005/028549
chenot herapy, ex vivo selection or ex vivo purging
for autol ogous or all ogeneic bone marrow
infectibh@ Mgt aRtak, soke,|obuiinreadomaricss, athemsulearsis;l veiaasaf} stenosis,
corneal disease, glaucoma, bacterial ecti stsrhcw ral

peri-anastoapatic prasthetig StqROS1SyPY OS EED DS W Chronic o trve
ulmoﬁ%&/ (H%%Qeo 2@1@5& gt néuﬂgl@gltcbl%ﬁl Q%ﬁé to Shsa&Apair, Thf Hshe

metriosis, atherosclerosis, vein graft
formatiome rvvzmmﬂ healjigg pulamastyatisease npomsinenid cagnlaf degenertionss,
prostate hyperplasia, chronic obstructive pul nonary
di sease, inhibition of neurol ogical danage due to
46. VITRSHRHARA CTaim 36 2WhéremSdaBeerfiOEHBREN §Om avdeasrorteaslgliohlastoma,
pul nonary di sease, neopl asm and_ macul ar_ degeneratj on.
ovanan@ancméarn@t mmeroﬁnctqnsﬁtmlwmw depatecellay C@rslneﬁss?éﬁlanoma
m_ at b, th
ol 58508 ol O OBh O e AL LA GEMBRR i

lymphoad, @tdmn@cancéﬁgbmmc calmk aidesdcal tlﬂﬂm,elia,lrycmll dxfukem1a
cancer, digestive t ract, ng C

melangmacshamis MyCHZERRUS, eulqe% V:l\,pceél ngc{ aép@enlgﬁgg?lnous cell cancer,
metasf&?i@ %IﬁfflEélF nSfY 'ﬁb%gkm%q%ﬂpﬁ@rﬂa tdi'&?srt'f?tw 184k, %r@e@{ ddenocarcinoma.

oni ¢ nyel ygenous | eukem a,
advanaeﬂ/malaﬁdmhqmdcmmmb gestie, ogsambluslldetg, smalceld lung, renal cell
netastatlc]%fnal cell.,. non-

carcnfygig AP GO B T ERlE e IO A RIS D gyt gioma.

renal Eg‘ﬂCé[n RAEphoRAN Rl Eme@BRtit dikeasdOR A0l mGkiple hyglgma, cervical
smal I ‘cell lung, renal cell carcinoma. various solid

cancet, Iaposi)s sprspmiapleeunyns hasplastiged igmeaandomppgatieedon cancer.
mal i gnant glioma. renal cancer, |ynphoma. refractory
net astati c di sease, refractory mul ti pl e nmyel onma,

47. Cah¥ingdhod SRUGRI46, KapRsi cacseis chogen froacatrleashbne of breast cancer,
anapl astic gélona and netastatic col on c?ncer

lungs PG PRS2 DO Lo YATIED NS RIS AT TP ERRGE A rpgHs cell
canceial oSﬁg{onf&nﬁle%oBEeﬁaﬁkreﬁﬁ‘@Eﬁ{cer ahd RYpG2AS8coma.
cancer, ‘ovarl an cancer, prostate cancer,

renal cancer, squanous cell cancer, glloblastona

nel ano cancer Kapos
is. TELEIOR. BAOGLER LG CaNeel AN KNS OeRREOTP: e
sarcotf'ﬁta LEASTrQRB, Abrosartéhsl &b dondR5A08Ma,(13BAr0SRA); ﬁﬁ?ﬁoma

brosar coma, rhabdonyosar cons, Ilposarcona)

onma,
rhabdbtr@bdxanf}bwma lipdma eratomay birng: hrgmc&]pgmc cq_rgmgma (squamous cell,

B

(bronBBiblar) @EGRGRANSORAM hderdineg @dr&ﬁma (ljmpllitﬁha @hamdromatous
carci nonm, bronchi al adenoma, Ssarcomm,

hamagthoradmesaibdigma; Ganteioepinaliserfiages (SSH%HOUS "B Eieinoma,
t. |
aden%&gch%og{& P g&ﬁ%ﬁgﬁkqonﬁs %%g%r i 8) Qt%%él‘?}ﬂﬁ‘p oerfi!i l%frﬁﬁfl&hﬁ‘ o,

leiond @dr@cbrﬁé))ﬁpanckgaﬁpdmmadeﬂoeamny)ﬂ&lamsuhmjma ghwegemsna, gastrinoma,
uct al "adenocarci nonma, i nsul i noma, onoma, ..

carcigid (G RSTPOY GGGl AT, TR b B o L, Grgofibroma,

ﬁbro#n?i% Qﬁgﬂ?@w?lttg&@l%%r&%mas TR adRR&hE, f\hl‘l’dt@ @enoma, hamartoma,

arge bowel (adenocarci nonmas, tubul ar
leiong@dardBenitoutihay sracid bivoma (adeavrardieeras, Wiley' s)trqlm[@)iphroblastoma]

e BRSBTS R vl g
carciAdtfla, Waeh fardifAttd 'R Stae]hdenedircinb APsardongd) SﬂeﬁtisQBﬁhinOﬁial

teratoma, embroyonal carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell
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carci noma, adenocarci nom), prostate (adenocarcinoma,
sarcoma), testis (sem noma, teratom, enbroyonal
woanwinowa, teratocarci nona, choriocarci noma, BaTASHMS/028549
interstitial cell 136 WD 2006/ 020767 PCT/ US2005/ 028549
carci noma, fibroma, fibroadenoma, adenomatoid tunors,
carcindrh®GTHRdma Lfibreidentipaidendmatpiienatons bombg Livear lipatomes) |

hol [ ' , .h t obl ast [ ;
(hopatpashiaia SR IGTR): CHEBABRRAIHERE RPBIR S RO e M BRTLT i
hepato?lélglﬁ%e{%&ﬁ{t, eﬁ’e?ﬁa{n%afﬂﬁ?&, Bonk! SHQ3RAiE WRemARdSt@RARbma),

rous histocytofma, chondrosalcoma, Ew ng's sarconm,
fibrosaredthg naalignantyfipbiorastoesdome, dhandrosdrtonsa FydRa)s satega; pakgnant

| omm,  nal | t giant. cell .t . ch
lymphga R BRT DL P el PR TR b AR B en pmor.
chordih, QB8R on rSHABESR ARG exeRRe), Vaigaldhhideoma,

osteol d osteoma and gi ant cell tunors; Nervous
chondmpdasterma, sherdrompeibserma, dstaeichefiteniig anglrgiﬁmcg],lfﬁl,mors; Nervous

xant osteiti f LNOESail: i NQi .
s P eab g O, LD TEO i
(menill[igi_&ﬂbj Iflbﬂiﬁ%ibmia)_ng :g'liomatosisg ﬂJ[e?ﬁd fy:{mtmytome;mbmdhblastoma, glioma,

pi neal ona], i obl astoma_nul tiform . )

ependpNPESRITEHINTA [pRgaLomad rElahirsieE wpelfitorsh Phgedinfrpgtioma,
schwalilQH§ r}kﬁlllc%llast(}ﬁlqu rcéﬂgenftpa'l ﬂﬁﬁorgf,)ﬁ nal S, bl FiBna, meningioma,

neni rgroma, gl r'oma, sarconm); necol ogi cal : uterus
gliom4,eatoma);rGyalecdagicalnoter)s, (endanwitnial (carstng cergiz (esriisatn,

. pre-tunor cervical dsplasia), ovaries.(ova
carcinpig CPIRORROT St G0 BB ara AT SRR
cystac%ﬂééa?%ﬁm&%ﬁim stadbndbattiAs e}, Remaloseehdcal culitimors, Sertoli-

ertoli- Leydig cell tunors, dysgerm noma, malignant
Leydig eelhtusmay, dysgarminopsg mahignant sepioma) rEiviadpgramous cell carcinoma,

R
carcin®fHAa SR MoG S bdll GREiBHMA Botryoid aywointh (Bmbnonal hebdmyysaicoma),

rhabdonyosarcona , fallopian tupes, carcjnona); .
Slopiocr o bkt S b P Soghnd hronicl acute

C ' u J ' u - re itinl
I s 5 PR PSR B, i
myeldind, hiypl@lyspysicamdrome) Hullgkpl adiséase, pndiwighins’s lymphoma

_Hodgki n' s di sease, .non- Hodgki ns' s | hona mal i
[maligTR BRI HEPBHRT AP B Lo b pomey T MO Ll
carcifofial Kﬁn%ﬂ)@i’s ?ﬂé‘(ﬁﬂ& WSol6LAYsplaSid fdvilAiPdmal@idd®ah, dermatofibroma,

sarc¢ond, noles dysplastic nevi, 1ipoma, angioma,
keloidbepsuatasisj dndohdrenal lgbindsdwurgbdastdnagsi s; and Adr enal

gl ands: neurobl astoma. 49. The nethod of claim 44,

wherein the at | east one chemical entity is present in
49. aMheaRRHN ofdidifrdd, Whetdin tehe 1dastamierthahidahermity it present f an

tuberous sclerosis conplex. 50. The nmethod of claim

amouatiefigotive furthe beasies! iRG RatiARtAT SERSFUTGCIGEOSISERIPIGhe

addi tional therapeutic agent appropriate for

effecting conbination therapy. 51. The nethod of claim
50. A4ThehBeRbdobehich 44, fherstcompeisiag dilnimsteding dtdeaspeng ddslitional

agent appropriate fqor effecting conbination therapy
therapaitic|9ge #PPIOPHRIE o1 queeﬁns @%‘8}(3‘96‘?0 §tors,

cytostatic/cytotoxic agents, anti-proliferative

agents, cell cycle checkpoint inhibitors, )
51. ariphieagethed bfclainhi4bh inheresn Sa_mb ﬂlfdci_lsiﬁ) ¢ adiionabthprapgnigergent
apprcgp?i%{ea o? g ﬁlac%ing 891 Ic’n’atitoX {}%%Apl}%s §.328% Bom estrogen receptor modulators,
cytostatic/cytotoxic agents, anti-proliferative agents, cell cycle checkpoint inhibitors,

angiogenesis inhibitors, monoclonal antibody targeted therapeutic agents, tyrosine kinase
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137 WD 2006/ 020767 PCT/ US2005/ 028549 inhibitors,
serine-threoni ne kinase inhibitors, histone
wdeeam@kyicase i nhibitors, heat shock protein PCT/US2005/028549
inhibitors, and farnesyl transferase inhibitors. 52. A
. nmethod of inhibiting at | east one ATP-utilizing enzynme
inhibitdts BefitbilRedninokipadesninpitorachibtohs deicttylse mhitiers bbjteshbck
at. | east one cheni cal entjniﬂ .of any one of clains 1 to
proteingnhibigors;mpd fﬁ@?%glga%ﬁfel@ﬁ%ﬁ ){%tQTMer ein the at | east
one ATP-utilizing enzyne is chosen from a human
protein kinase. 54. The nethod of claim53 wherein the
52.  hurranthodef @hibiking asleast sne AdPeutilizingnanayme in a Aubjgct cAMprising

.ki nase L, .A - A y [cyclinA .
AdmiERIRG (PAfe FEDIERERE: OreFREsioT 05 SR eEFRImEb g3

FLT3, GSK3-a, GSK3-b, |GF1R, INSR KDR, KIT,

MAPKAPK2, MAPKAPK3, MNET, MBK2, NEK2, P70S6K1, PAK2,
53.  pitemethodiciaim 33 whetkinthe at lepit kne ARBeKIlizifSREZYmS ¥ehosen from

Tl E2.. TRKB, _and ZAP70. 55. The nethod of claimb54
ahumv%lé)rrgﬁelﬁl 1ﬁ%s’ehurmn protein kinase is AKT1. 56. A

packaged pharnaceutical fornulation conprising a

phar maceuti cal., conposition of any .one of. clains. 36
54. 43 edethotbekuim shestsm e PHEGaR REOLIB KHBST e R AT,

SAxLT ﬁ@i@ﬁ aghik) TR Stllin G2 C R /BpHiRk! CREK,
AKT%’f cl al rﬁsg’sz%/%équgji nt gg’i nstruct oﬁ%algl%ébf or B%leli ng
CHEKBeCRRAD WRES EIGFR, BP6 0 §LTB oGSK3-ot, (G843-b, I6dt Re VSR, KDR, KIT,

virr R SRR S8R SER P PR AR P,
PIM IPRa4REeE] | EOCKDORRKLAS VRN TOE2, TR BN 4ad 2M¥EI0RI N sai d at

| east one ATP- utilizing enzyme is chosen from AKTL,
AKT2, AMP kinase, AXL, AURORA-A, BMX, CDK2/cyclinA,

55. L ickled A ga S gt R ot g FR AR TE T
MAPKAPK2, MAPKAPK3, MET, MSK2, NEK2, P70S6K1, PAK2,
PDGFR-a, PDK1, PIML ki nase, F’LKl,_ROCK]é,1 RSK2, . gYK, .

56. TI4epackpepdphammacoiipald ormation o isE AR AT icEh foppgpition of

any 031? iroﬂ':'ll%ﬂﬁé o3 ﬂdﬂh%ﬁ?@% géi\ﬂﬁ)ﬁﬁ' BnositiBAS 18NS AdiBmal.

I'ng enzyme is 2006/°020767
PCT/ US2005/ 028549 60. The use, in the manufacture of

a di canment for treatin . least. o i sease .chosen
7. § D wochpieg ey Gl [ Rbion BB Shirmop o1 isTerh RE ARlr B g o fo
using¥ht BhirtiaSeutftWl ddnP RitRalte bres Spatidhihefefig frofli A8i8Eds6 responsive to
retinopathy, asthma, inflammatory bowel disease, renal
inhibiticgend deastoaehekP-atiligvgeheymshock, | upus, di abetes

mel litus, nyasthenia gravis, psoriasis, dermatitis,
eczemn, seborrhea, Al zheiner's disease, Parkinson's

58. di BleAsRkafed iheddeutitad f@aiulian @l tialig 5¢ weieedih exidpyleagone ATP-
__Vvivo selection or ex vivo Eur&i?{]g for aut o'UQIg(gﬁj\ or

utilizing ergemeiicchoserelipmrdlow! 1 2RASpAME HnpssnaXL, A -8, BMX,

CDK2/cyclinA, CDK2/cyclinE, CHEK 1, CHEK2, CK2, DYRK?2, EGFR, EPHB4, FLT3,

GSK3-0, GSK3-B, IGFIR, INSR, KDR, KIT, MAPKAPK2, MAPKAPK3, MET, MSKZ2,

NEK2, P70S6K 1, PAK2, PDGFR-a, PDK 1, PIMI kinase, PLK1, ROCK2, RSK2, SYK,

TIE2, TRKB, and ZAP70.

59.  The packaged pharmaceutical formulation of claim 58 wherein said at least one ATP-

utilizing enzyme is AKT1.
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| eukem a, cancer, ocul ar di sease, corneal disease,
gl aucoma, bacterial infections, viral infections,
woumgakoienf ecti ons, heart di sease, stroke, 0beBCTAS2005/028549
endonmetriosis, atherosclerosis, vein graft stenosis,
peri-anastomatic prosthetic graft stenosis, prostate
60. hyRemR, ¥ iR, matufaire of @lﬁ&ﬁfdaﬁiehuffer fredting e ﬂc;asmm&hsmse chosen

Fom ot rgton. SHATSE o ARG S GRS osi, dabtes,

d1abeﬁg{e%p}?ﬂ['t%ya3% I éﬂrfﬁe riedt al?%%e?&‘igea'g@cile'ﬁﬂ 613@5&%%&%{ Qébtic

entity of any one of clains
shock] Iupas,3habetel mélhims uspastfent giavis, GRomdses; denmatisisceszens, seborrhea,

ORI PN e P
selectiH ARG} ;Hllr@hg FY ok d)OBs o Bl GRABB bon€ Alafo@takplantation,
cancer, colon cancer, digestive tract, |ung, cancer,

leukemes ghnacs dculea distaseneorneah disedse, glaycprshbacieriah infegtiong, viral

T L G S R

vein @i 3RE6Hs @%ﬂd&n@ﬁtdmﬁ&@iinos&ﬁh@gﬁéﬁ&tmeklh prasfta:lerhyperplasm chronic
metastatic renal cell, . non-Hodgkin' a %@(P

obstrygsiva SuRenETY disense,, inbipeiegiot  aawRireiaak famdas dvedn ishedgpair, scar

[di&asd AP, land Hakulatd tion, of

tlssu&%hﬁi& céIWIO ﬁ&ﬁﬂl ﬁulf&g@fy d‘&’?;%r cl r%ma agar |aolLlJ§l o) efl%ra o8 0

at leattumerchemival ¢nt;bjr of ayedned clames Ase 33.i ¢ prost at e,
mal i gnant glioma, renal cancer, |ynphoma, refractory
metastatic disease, refractory nultiple nyel oma,

61. C efﬁé' 38 bf c1aRN 86 ivhel@P BflceBis TA6SeA MM AtEI6ABE bRAOBT glioblastoma,
anaplastic glioma, and netastatic colon cancer. 62.

ovarigineangsip breastalanéen @lliommal edraingmackapafose i @RCiRpHAm ra¢lanoma,

f br east I

ol 20 8o SRR AT, R A ALRARSR R i

lymphéidaprestatecahéer C}@dﬂ@%ﬁuc cdilcto bl amtanmmons; hairp oel] leukemia,
pancreatic cancer, and Kap03| S saré 3. The us &1

melaggma|chramcyehigons ipukamise pdvagcedhsad And pesly squameys eell cancer,

¢ > Breadi&alth

meta&ﬁt?%%ﬁ%lsagga?%%ﬁa é’l{TH‘ posar cg%é e&%ﬁgg R%éa?{ habd onyor%aaumnoma

advahded m@simonta, pMeaticeg:Btrmmon-lsma@ nelbhmgpsm@bmlblung, renal cell
.carci noma uanous d| fferenti.ated

carcig@nt, Va7 RO & PyElomy PeBRghf pERE ﬁ%%}“am glioma,

renal®ay &P 1 ngfnpﬁ&ﬁQ NeRLAbA hetGhittd A1SHBe, refPAcRt Mudliplo 48R, cervical

sar co | ynphona, ¢hondr onat ous  hamnart onm,
cancergKopdsé$ savomma, Gagirreot atapksiinglioma sod metasitic sqloarasnesr.

cell carcinoma, adenocarcinom, |eionyosarcoma, 139

WD 2006/ 020767 PCT/ US2005/ 028549 | ynphoma) stomach

62. ( C’Pﬁ&ﬁ%mlalﬁlmﬁlﬁ%m ¢Bb@TY 1503EE GOM) at IRBNGTeas Dreast cancer, lung
(ductal adenocarci noma, insulinoma, glucagonoma,
cancgamlpten@hgancglapwrm qgn@q;mpgatep@p%srpng CaRGer,SgHYNOUS cell cancer,

; , , fib
ghoql% Odlényon&m} a??%%r%%grcg#éneg%gﬂg Kat%%uﬁos;r a enoma\I rom).

vi |l ous adenoma, hamartoma, |ei orryorm) Ceni tourinary
tract: kidney (adenocarcing

63. t uhbP LSecictas Os oREeID CQW?ngg]i’ﬁfen ﬁPEh%é?ﬁSE?ne Girgifgesarcoma
(angf%ggrcblrﬁg tfhﬂo&a? d8§1gbsa? , 188%rconiA ek drd) #hatid8hdyoma,

car ¢l nonm, endcar ci n . prostate (adenocarcinons,
fibrosie,; hpasm),,teﬂaMa iu(lg:ebmndmgmlc earainoma, (squamsns gelh ainditfer entiated

smaﬁ g glggregftg%atlzf?r%g E:gl agenocar%{]n%grlla ,Ca \Ee%llar?gi%hcﬁigfa‘f‘)oﬁﬁnnoma,
bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, mesothelioma;

Gastrointestinal: esophagus (squamous, cell carcinoma, adenocarcinoma, leiomyosarcoma,
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carci noma, fibrona, fibroadenoma, adenomatoid tunors,
i poma); Liver: hepatoma (hepatocellular carcinom),
wohaelsangicocar ci noma, hepat obl ast oma, angi osar cBa®BUS2005/028549
hepat ocel | ul ar adenona, hemangi oma; Bone: o0steogenic
sarcoma (osteosarcoma), fibrosarcoms, nalignant
lympHoia§ Sefhabh BdagGiérAsEymphuig 1€s@ayeammapangicas acmbma,
mal | gnant | ynphoma (reticulumcell sarcomm), gyltlgle
adenopgreinowe, inawlirioghta SHICAERAMACRISTINOTHY FACIHRKY HBIOES,

sarcorﬁ%tlcggl%g/ ol ﬁe%r” gg%St % Bfnb ] | cREUAY ('ﬁﬁa sk ?&%@ b&F&! gn

rna; Gnar ond’ r orryxo

(aden@t&tcﬁxmrﬁlaso ﬁibiﬁltwadamtheg Ivﬂkbtls a‘@lnbmamnmmeﬂ'tonh@ llclamsoma),
ystem sku

ST T T e T —
leukelﬁﬁz,' Blwdc%F Gh R Tha ( a2t 881 Sakcinbindl tharkARhAIOGEY It @fcinoma,

ast onm, I omma, ependyrmma ger m noma
adenoppiimesdlad pad statg |(a®bb@g¢1mma saicpimpy tepfis (seminoma, teratoma,

e e R R
carcin®BiAl fiBicHHR fibrdhklbiRa, a8eHoReE] ke Hg@Inggj Livk:: hopaomsa

(endonetrlal carC|nona) cervix cerV|caI carci nong,
(hepamcelhﬂ@rmarmmw)i émla%%a&m%l}a phlagoma,angiogreoma,

hepatgc%ﬁlﬁ o QB ol e rh%ﬂiscm%l%}{ﬁf Bor cf%g‘t@{)%éﬁx §5?c éﬁ%]@sfégétﬁ’coma)

adenocar ¢i nonma ose- tunors
fibro sSﬂ:btnal maligeyd figroue histdoytontas chahysgeravimp Rwinginbargrma tmalignant

tymphoaRs GORAHB FPAFRE SOy FOMPLe SHERBEar e Hgia gant cell mor
chordf)h{aoés@éo% oﬁﬂ(@ﬁé&éﬁﬁtﬂé@wu@ 2x6LORY, b&RLH chrb@FoRid) 0N,

ce carci nona, botryoid sarcona (enbryona
chondrblalbsimmtygﬁm)ndmm)&oﬁbfoma opeaid ostebme a8d ganhestpmors; Nervous

systerghg%lh (8Ttgor5%,d}eénangl)?§};%g%glég{r{ae)%%l q(rréam(ogféﬂc hdreon 1ans, meninges
(meninéf&ihoﬁ%hirfgldsﬁ%ﬁm g‘laoﬂ%tﬁélgpbﬁiﬂ (faﬁ[fcaiytdtﬁa @&h@iﬁﬁs‘@lastoma glioma,
tiple nmyelom, nyel odysplastic %%ﬁﬁrone

ependﬁmxgln@ gernigpme dpiacalpdal, Bb@iglkst%a syl phodendpgliniaht
schw%\ﬁlrong}a %Dhﬁ@oﬂla %g%lgip?l%caré ﬂﬁ?co aﬁ&froﬁﬁjo{na meningioma,

squandus °c ar posi

glionfB2§£€01Ra); Gyhedlchycadwaaiis endembetrial cqmrrama}amgnvm@emcal
dermat of i broma, kel oi.ds, psoriasis; and Adrenal
carcigg}liagh @se- -tumeqrceRiicd deplasia)g Oygries (ovarian carcinoma [serous

cystadenocarcinoma, mucinous cystadenocarcinoma], granulose-thecal cell tumors, Sertoli-

" Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell carcinoma,
intraepithelial carcinoma, adenocarcinoma, firosarcoma, melanoma) vagina (clear cell
carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal rhabdomyosarcoma),
fallopian tubes carcinoma); Hematologic: blood (myeloid leukemia (acute and chronic], acute
lymphoblastic leukemia, chronic lymphocytic leukemia, myeloproliferative diseases, multiple
myeloma, myelodysplastic syndrome), Hodgkin’s disease, non-Hodgkins’s lymphoma
[malignant lymphoma]; Skin: malignant melanoma, basel cell carcinoma, squamous cell
carcinoma, Karposi’s sarcoma, moles dysplastic nevi, lipoma, angioma, dermatofibroma,

keloids, psoriasis; and Adrenal glands: neuroblastoma.
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