THIAZOLE BASED INHIBITORS OF ATP-UTILIZING ENZYMES [001]
This application claims the benefit of U.S. Provisional Patent Application
number 60/608,834, filed September 10, 2004; and of U.S. Provisional
Patent Application number 60/601,266, filed August 13, 2004. Each of
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[0021 A g enzymes catalyze the transfer of a phosphate group
from an adenosine triphosphate (ATP) molecule to a biomolecule such as
a protein or carbohydrate. Examples of ATP-utilizing enzymes include, but
are not limited to, synthetases, ligases, and kinases. [003] Protein kinases
encompass a large family of functionally and structurally related enzymes
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. obesity, inflammation, cancer, and rheumatoid arthritis. Deregulated protein kinase activity
and over-expression of protein kinases has been implicated in the pathophysiology of a
number of important human disorders. Furthermore, genetic mutations in protein kinases are
implicated in a number of disorders and many toxins and pathogens exert their effects by
altering the phosphorylation of intracellular proteins.
[005] ATP-utilizing enzymes, such as protein kinases, therefore, represent a broad
class of pharmacological targets of interest for the treatment of human disease. The
identification and development of compounds that selectively inhibit the functioning of ATP-

utilizing enzymes is therefore of considerable interest.



by numerous factors, including growth factors such as platelet-derived
growth factor and insulin-like growth factor-1, and this activation involves
WORHKASAIN of P13K activity to increase the levels of its prodi§cy US2005/028549

phosphatidylinositol (3,4,5)-triphosphate (PIP3) and the subsequent
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Loss-of function mutations in the PTEN gene are extremely common among sporadic
glioblastomas, melanoma, prostate cancers and endometrial carcinomas, and a significant
percentage of breast tumors, lung cancers, and lymphomas have PTEN mutations (Cantley
and Neel, Proc. Natl. Acad Sci.USA 96,4240-4245 (1999); Luo et al. Cancer Cell, 4,257-262
(2003)). Mutations of PIK3CA which encodes p110a catalytic subunit of class 1A PI3Ks
results in activating mutations of PI3K (Samuels et al., Cancer Cell 7:561-573 (2005)).
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therefore, selective inhibition of one or more AKT isoenzyme may be a

(groductive approach to cancer therapeutics. [008] Blocking of the
WORIRI T hathway could inhibit the proliferation of tumor cell8@HYS2005/028549

sensitize them toward apoptosis. The resistance of many types of cancer
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Thus the undesirable proliferation and survival of normal cells and tissues may result in a
number of disorders, such as disorders of immune cells associated with prolonged expansion
and survival of cell population leading to prolonged or up regulated immune response. For
example, T and B lymphocytes response to cognate antigens or growth factors such as 11-2
activates the PI3K/AKT pathway and is responsible for maintaining the survival of the
antigen specific lymphocyte clones during the immune response. Under conditions in which
lymphocytes and other immune cells are responding to inappropriate self or foreign antigens,

or in which other abnormalities lead to prolonged activation, the PI3K/AKT pathway



lymphocyte populations responding to inappropriately to foreign antigens is

a feature of another set of conditions such as allergic response and
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proliferation, hyperplasi and survival of normal cells in which the PI3K/AKT
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W is chosen from hydrogen, halo, alkyl, substituted alkyl, cycloalkyl,
subsil ey TP-utilizing enzymes, such as protein kinases, therefore, represent a broad

class of pharmacological targets of interest for the treatment of human disease. The
identification and development of compounds that selectively inhibit the functioning of ATP-
utilizing enzymes is therefore of considerable interest.
[016] Provided is at least one chemical entity chosen from compounds of Formula I:
ey
R%” N
Ty
S
Z

W (Formula I)

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

R is chosen from hydroxy, alkoxy, amino, substituted amino, and Ar;



cycloalkyl, heterocycloalkyl, substituted heterocycloalkyl, aryl, substituted

aryl, heteroaryl, and substituted heteroaryl; Q is chosen from alkyl,
WQIBMtEE alkyl, cycloalkyl, substituted cycloalkyl, cyclohetefdalkyf2005/028549

substituted cycloheteroalkyl, aryl, substituted aryl, heteroaryl, and
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3-yl;

Ar is not substituted pyridone or benzoyloxypyridine;

when either R! or R? is hydrogen, then Ar is not 4-pivaloyloxyphenyl;

Q is not a heteroaryl, substituted heteroaryl, heterocycloalkyl or substituted heterocycloalkyl
comprising one or more heteroatoms chosen from S and N, fused with an aryl,
substituted aryl, heteroaryl, or substituted heteroaryl ring;

when Z is lower alkyl or 3-morpholinopropyl, then Ar is not phenyl, 4-methoxyphenyl, or
2,5-dimethoxyphenyl;

when Ar is pyridinyl, L is a covalent bond, Z is hydrogen or methyl, and W is phenyl

substituted with one methoxy, methyl, chloro, fluoro, chloroor t-butyl, then
Q is not methyl; and

when Ar is 4-t-butylphenyl, L is a covalent bond, Z is propyl and Q is 1-cyano-2-hydroxy-

prop-1-enyl, then W is not hydrogen.



and instructions for using the composition to treat a mammal. [019] Also
@rovided is a method of treating at least one disease in a patient in need
W

PAEIPE&Atment comprising administering to the patient a thBfBEAHYARES40
effective amount of at least one chemical entity of the present disclosure.
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[023] “Alkanyl” refers to a saturated branched, straight-chain or cyclic alkyl group
derived by the removal of one hydrogen atom from a single carbon atom of a parent alkane.
Typical alkanyl groups include, but are not limited to, methanyl; ethanyl; propanyls such as
propan-1-yl, propan-2-yl (isopropyl), cyclopropan-1-yl; butanyls such as butan-1-yl,
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
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cyclobuta-1,3-dien-I-yl; and the like. In certain embodiments, an alkenyl

group has from 2 to 20 carbon atoms and in other embodiments, from 2 to
W& 4MIBAafoms. [025] "Alkoxy" refers to a radical -OR where RGEBIEEEH 8549
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heter%{ﬁ;%ﬁl;ﬂi&@a%ﬁ’ﬁe‘&%elli)é?ﬂ.t' :R%Bf%s'é(llrtﬁ¥&é%k{pq&' %ﬁ)ﬂude, but are not limited to,

1,3-dien-1-yl, but-lI-yn-I-yl, but-1-yn-3-yl, but-3-yn-1-yl; and the
methgk, FHRSPTREORSHY IRy i Eebmudmyintedee li%snclude groups having
anyseurea 1Rsiovalehsatusaiione headitaUES(gVinexE abielyIBoIFlés as
defi c%rbon.-carbon bonds, groups having one or more double carbon-carbon
cling Harse,lﬁroups having one or more triple carbon- carbon bonds and groups
hal@2d] milikel’ of &ingle a datuibitedod wripiticatdo hreasbedh borigbi-giarer cyclic

moncﬁﬂ%ﬁ?l{l%l%‘éﬁlﬁgééﬁ&giﬁt%{%ﬂ9@9@%&1&%’@8&@@%0 E@f@ﬁ%ln from a single

enyl;" and "all%?y are used. In certain embodiments, an alkyl grou

. ) p
carbosopfpAis warant aborrcalisar Aitehagian biRisebMbYHRERISISk At are not
1imitSH PR iEBS1H e A0 Shaaiihetamstanglispreierseddn aspademer-yl,

alkyl rouaakg_w Trl1e erm"s bs}iltytied r%m_ip_o'r'l_r _fef's '%c()) ttf_ é{ﬂlﬁ @ll'ﬁ E}d
Propy- SRR SR AFERS e acly RERs indeperidaitly cRoseh fForh: aikyl, stibstituted
cyclopliog; byaldajity byslisupi2 i WD 12006/020767, POP/2S2003/028@5Fuch as
butaﬁ?)f@{ﬁ’%%)f&n@&s%h,%B%tﬁgﬁgr@gaﬁuﬁw,ﬁmﬂw.tﬁ%am bRl RABHutan-1-yl,

substituted heteroaryl, heterocycloalkyl, substituted heterocycloalk%,
but-IaokydaPéryeradn s direregryReR:dsitzhivh RkAriies hdiited; Blit e buta-1;
3-didaot imitachio, Mimethiamniebaethyiethylasyiclebdi- (Ewglylethyl)amino,

cyclohexyl)(met I)aamino, (c ci?c:h @( ttg amino, . . .
CYCI%%%%@'@%%Q@% Fing %l% uet%' .'%§ ]lg%fgﬁy%"}?é and %ee}l%(aedical

-S(0)28R WhetterR ity iy kpsolistiflyddtetidgr to include groups having any degree
or level of saturation, i.e., groups having exclusively single carbon-carbon bonds, groups
having one or more double carbon-carbon bonds, groups having one or more triple carbon-
carbon bonds and groups having mixtures of single, double and triple carbon-carbon bonds.
Where a specific level of saturation is intended, the expressions “alkanyl,” “alkenyl,” and
“alkynyl” are used. In certain embodiments, an alkyl group comprises from 1 to 20 carbon
atoms. In other embodiments, an alkyl group comprises from 1 to 6 carbon atoms, and is
referred to as a lower alkyl group.

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



substituted cycloalkyl, substituted heterocycloalkyl, substituted aryl, or

substituted heteroaryl group as defined herein. Representative examples
WORHILRIZ* %80T are not limited to methylsulfonyl, ethylsulfonyl, pr&$yiSitfgRyL28549
butylsulfonyl, and the like. [031] "Sulfinyl" refers to a radical -S(O)R where

cycloBﬂ?l?ﬁbﬁMbw%g&lﬁ@ﬁ,aﬂ?’ﬂ; seblatity }’Elé%@ﬂlﬁ)&yﬁ%ﬁglﬂtﬁgd heteroaryl,

heterocl%/éc(zloalkyl, substituted aryl, or substituted heteroaryl 1%rou

as _
heter Qi RAY RGBS KBS RRTasvE Al ERIGe Bl rafsHBPIMitdtpRscsentative
exampleshytsuifénltethylsn(fimitepropyiauing hrbiy) sufingl g tiadikd. [032]

- Sulfanvl’ refers to a radical -S ere R is an alkyl..substituted alkyl,
(e e e R RS
(cyclaipsti{ nep eastoaryingibapgike defined herein. Representative examples

inghade, bytatanetinited P metvife), thilthia KaRwiie, fuidied alkyl,

and the like, [033] "Alkyny!" refers to an unsaturated branche .
substigpish YRy b e Ry IetTash TRy STRstBteharsh Bt RsiBtr hpieroaryl
groupbandkflesiy adrbiy. tHReperasenaltivk anarhyiisoige udel dn ormet Sindgiedaarbon
. ical.alkynyl.grQ include, but are not limited
et R B s s
ad0Blil- 1 ywhigy! brefars ie 3 sadisat-S(Ryhae Bis arealkylognaghituted alkyl,
substRIMQPEVAISANSy 125 BN BAUR ERFHAN, 2102t AP, FPRB AN heteroary]

other embadiments, from 3 tg 6 carbon atoms. [034] "Aming" refers to the

groun a3 dehnrg eregssReRpcBRibo AR e Brbar RN Where
methRantiR,anhyisdépshdentylshidssh taylsyfinghendale/lilsubstituted alkyl,
S itute cloalk bstituted heter loalkyl, s it rvl,,0r
o e IR ke B R S R AR Y b el MBS A o,

substiatiedisae vt thswhnibytad agsmaeyapithyR sbdtiuigrbaratiitfod fored heteroaryl
groupPhdaerBfietRIeRY Clicptestthatitt ed Rl rorveiad Bas 210361 ifMed to, methylthio,

encompasses: 5- and 6-membered carbocyclic aromatic rings, for

ethylthio, RERY IS, BRETHHS, R4 ARG &/ tems wherein at least one ring is
caitBiyclia gy aedaticofan wexampliediaphthade seaigdacieniand cetiadiatkyl
icyclic ri V. erein.at | rng.is.car i
erou B Bl B B PR e varogen
atom fparchainglsraaxenena 8 drivarrms 1kyan dbmivakBlsyad] cenpe japiude, but are
not liﬁf@éﬁﬁgf:eﬂ%f}lﬁ%;&ﬁﬁs@u@l &5 preprpshed hetsrosyclaalkyliingynyls such as

containing 1 or more heteroatoms chosen from N, 0, and S, For such
but-1rymehyy bidy g Ly HemsiHe S AT e orE iy SRR B EBYE, A &yl

groupshasata 2ing?2 therfioin hofmstanh haenhenanbedaintiesc firdpacy/ ai® aspboatigoms.
rir@ﬁ{ the heteracycloalkyl ring. %&v%_@zt radicals formed from substituted
benzene dAérlvatives and having the free
[035] ““Aminocarbonyl” refers to the group —C(O)NRR’ where R and R’ are
independently chosen from hydrogen, alkyl, substituted alkyl, substituted cycloalkyl,
substituted heterocycloalkyl, substituted aryl, or substituted heteroaryl group as defined
herein, or optionally R’ and R’’ together with the nitrogen atom to which R and R’ are
attached form one or more heterocyclic or substituted heterocyclic 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



valences at ring atoms are named as substituted phenylene radicals.

Bivalent radicals derived from univalent polycyclic hydrocarbon radicals
WOHYSAHEfdes end in "-yl" by removal of one hydrogen atom ff&rH {ja005/028549

carbon atom with the free valence are named by adding "-idene" to the

name of the,aorcegpgreing univalent radical, e.g., a naphthyl group with
two points of attachment is termed naphthylidene. Aryl, however, does not

For e’é%B}ﬁp%fé’% iBP]da‘\‘}‘E?Iép%ﬁ%ﬁ?%%%ﬁﬁﬁ@@r&iﬁ/F}@@ﬁ’éﬂ%fé‘?%@ﬁﬁ@éo a5-to7-
memietohhedencr] datine o froreLakno C el it aro o atsigs dadssedmitNaO, and S.

For s{HREYCIgl atomaltic g, the tesuling, g system i heteroatih 10k,
aryl, as defined herein: | %T'A}yﬁaﬂﬁn& aralkyl refers 10 an ac%(ilc

ring, Hikyplaimbapatasimetnomeoberw thy dedymydioarobendcassntbatisieregpetoalkyl

ring. BNGRN B lBEMRLRH8R3ARIRRA AT b dRZERIACEH ML BRARN HOUR: free
ical arylalkyl groups include, hut are not limited to, benzyl,

valen;e}g) ﬁ@ﬁi}%fﬁ%ﬁﬂ 3 Qgﬁﬁéirﬁﬂ éﬂ]i’éﬂfﬂw ﬁgﬁﬁ'llﬁ}}ﬁ’@fﬁﬁﬁls‘ Bivalent radicals derived
from Bnbeqlbilyelante/hyRoraivhyletizen-kiybsoaphisioheniy!-yl" by removal of one
2-naphthaophenylethan-1-yl and. like. Where specific alkyl mojeties are
e e e L L S e e Sy e’
the nae ¢f theeprapanomdiod weralons redivadl kyg.gpoarety Es(a@6evat) wrglamkpts of

Hridnt I0eAKANYhANSNYERE 2 hBweleby Qfdhenandalioth SEQUE CRRPS, i
attac (Cl-nltog and the glr)gl %ﬁoiet cg%S;ti)}é (C6-20} [038] "Aryloxyggrbonyl" rlclep?ﬁe)rlsn w

way With hieroarye fpasRNRiRsH RelSendLattrdh? &gt MRicseaBatatels grpmatic
rings asfiefihedtharedterf330joNananatiefais i ehihecsaitiaglritd Oystdfdlheteroaryl,
not "(%targ)gé}{;lr%ﬁg to the radical -C(O)OH. [041] "Cleave" refers to breakage

¥ chemical bonds and is not limited to chemical or enzymatic reactions or

mé&hahistaviatteds elcarjkindiceliad toyehacroliteticyiorepminetibish one of the
hydrdggﬁrﬂigﬁlme‘i@@ chphsmieah nametelictnthachepicalIhuabie iSreplaced

terminative of the identity of the compound. The chemical entities of the

with ap ek @roRI SR AR AT RSRYART OIS BraidFe RHiALP QM ILRISH dPo PERE
2-phdgtedBaantt fherefnsaylsnay - axist asphthstoishyielsnaplahsastiaubigtbond

i i.e., geo ric_isomers ntiomers, or diaster. [s,
2-nap glﬁ(l)@ |ﬁ(§lf§i,_'%9h§/lan}%rﬁ |C%1Zr?fuﬁégfjar%%§@%>ﬁ m%%é%%%ﬁo r%ﬁ(e)[%e\l)\% Where

specifio@HEDOPERIPCTIISOBEI0he Benenséaiticaisk depidtadyinlonpleanior
arylaR§Hy ViR R deBlVE GANEGHRERR RRCAMPABHA RAGSIE SDANOMELSA0, c.g.,

stereoisomers of the illustrated compounds including the

the alkanyl, el ea miatre R e sl LEIRPB SRR, R rtoh bR Ayl

moiefEgnte d@sigreomerically pure) and enantiomeric and stereoisomeric

miﬁgg S- naf]gicorcgr r.icgznapdre%etreg%g iz??a'&%'&?—@f%?.ﬁ%s—ﬁav@h%?erigslgllxéecqléx'gg% from
the component enantiomers of stereoisomers "using separation techniques
aryl apdciubatisyathasisatedtfiigddstaiall known to the skilled artisan.

[039] “Carbonyl” refers to the radical —C(O).

[040] “Carboxy” refers to the radical —C(O)OH.

[041] <“Cleave” refers to breakage of chemical bonds and is not limited to cheﬁical
or enzymatic reactions or mechanisms unless clearly indicated by the context.

[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, aﬂy chemical structures within the scope of the



[043] Compounds of Formula I include, but are not limited to optical

isomers of compounds of Formula |, racemates, and other mixtures
WoeERY P those situations, the single enantiomers or diasterBSHEFSIP028549
optically active forms, can be obtained by asymmetric synthesis or by

specifieaQbHIgepRtHaeiFARARIBSSIFRRROWIAN ALK LACRIEIES AR ompass all
.@r%:om lished, for example, by conventional methods such as
possi ‘EQ#Q

QST AR S Ereeiegs S dhe LR R sratersurr dRektggta s
sterecisintgrical ixpmp forncteig] bighpiréssly euigy shaohikkmatiegapaye(6HPLC)
. it] la. | include Z- and E- forms (or.
s SO, SO MALIIEH s 8 2
StereoisRISHITBS I S SN R Paxistd intodhe aermRgrmesiefvionsrsiosyigapisomers

using 8BHAIE O thenRigsenb:issiossiahiRcludenaliirUtQRIEURJRMS BletbEiled artisan.

C und. [044] Chemical eptities of the present disclosure include, but
i) ﬂ%&?@ﬂ%ﬁa PR aéﬁl&%ﬁﬂﬁ Yt el nER Seentieal jpomers of
compaeeéptdifierfordad thareoftcR haddcauticallyaahepiab|&faioys sfttidons, the
. 1.C rec in.nglyd ically acceptahle sal
DR SR e SR s R e Ry
asymmgHiccpshssischplesselutinn afuls regramaisauResehetienfofiheairegmates can be

accon@NBRSHNTEN ExatliB16 OFRAAR B SIRTGHOBA RYEIR A MLt I9HNah the presence

¢ gh?rmaceuticall cceptable salts. Hence, the terms_"chemical entity" and
of a reRg i} A B GBS AT AL AP ERRIC ISP BRI S lcnua
chronswbg@tedydh8tate’ cnbmanoaledditom plexgeuptsdriifsrranth hixtiirés Zf04h] E-
T rm.” el ical entity formed by,the coordination
forms O S S SRaHa ot

Formujpphexisialantasinmplentorsrsie e drranitehrantiep firfhedmsyertiglisclosure

includet@rastivmetia eamperned-asghanather molecule wherein a covalent bond

is ormed between the.compound and the molecule, For example,
céﬁ%ixgl’gﬁn LRI SR RTGReR R RhEhyardgued to
compbyombhindg Fanchelke ¢ trostall plrteracticins izl scceptidde doimsihackiof)). [047] As
. ithi : mic it or .
P e B R cuicaty

acceptablp spiisdrplyateservsies arpcinshuling » eharpatsraedcdnipuiesdschelates, non-
covaldrRIEBHIBIEX EPr SEtTR | Sied 9l k0. Ped ehWVES 2 ARGIAZAY @ abodiments, the compounds

PCTIUS2005/0285 atient, e.g., upon metabolic processing of the
doserlggd RERS LR 1BE B H SARIHSTHERIEA e e oM en W el dorms
“chenfarah aw,tﬁhdnﬂémh@ma@%esﬁatmaimﬁmhﬁa mtiomatgroogly ésueptade salts,
solva ARG ratine L iie.campouds Shi iRk, [048] The term

"solvate” refers to the compound d by the interaction of a solvent

ahera orhisoigra. “‘shelatse iséimte sharehsmaral setitiridarmescbr phalsieordination of
a comPRas, SeafoydRieeinEHgipesimenohydrates and hemi-hydrates.

[046] The term “non-covalent complex” refers to the chemical entity formed by the
interaction of a compound and another molecule wherein a covalent bond is not formed
between the compound and the molecule. For example, complexation can occur through van
der Waals interactions, hydrogen bonding, and electrostatic interactions (also 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



[049] "Bond" refers to a covalent attachment between two atoms. [050]
"Cyano" refers to the radical -CN. [051] "Cycloallcyl" refers to a saturated

WO PeERNIfted (although not aromatic) cyclic alkyl group. WhBFd A 1984878549

level of saturation is intended, the nomenclature "cycloalkanyl" or

._"cycloalkenyl" i d. Typical cycloalkyl groups.include, but are not
po O BT A S8 Al B e o
are nehlitaited i acelgte. tfestiree, pnddenoasersdiiAesiiévey cibBitkgtignaligroups

(suchGRhRBHeBod Shiirel 3l SR ASo o e BP ortr: A gycloalkyl. [052]

"Disease" refers tg any disease, disorder, condition, symptom, or
indiéRhorl DfOBET ERXAe TrEtE ortha Ay RRARIPEREG A (P iR of a
solvemaﬁﬂaammlﬁqmlmdslﬂiﬁtahie&@me@s&cbmmgcmﬂa@gglyo@épm{&i @oI_h&Es, such as
draS taiIX SimQre orhle s specifically, .0 or more biochemical reactions.
by aT%é sfz}gstgﬁcesnt?p ﬁr%ﬁlcﬁi#%egﬁgV%g tggts are referred to "substrates,"

folWfich Brendnzgiers poasessteniptpduiienbhiivesbitvactigansite," or

"cpsabitic- AR efERZ¥ MRS SR AISEeNCt on macromolecular structures
such as muscle fibers. [054] "Extended release” refers to dosage forms

thid Provide fratseldarisisdo asruated R upsirrir g athoued f) fsomatic)
cyclididegingioupL3yhesusipidtl o tdealsef ehtinattheiniaadndaditids abthenprassnt
« ' re. [055] "Halogen” or " " refer 0..chlorg, bromo, or
ore o O Sl el ST SRR TR S IR B o
limitqd dnagupe Arrdscedieaitiielerrensnm ehsldoviararmprdophaians. kydobesane, and

the 1RSI 10 RROCHBAEN e 6 Aol DRI BRSED 981 e, for
with the remaiping ring atoms being carbon; and bicyclic heterocycloalkyl
exampie, Cro RSHRHEYSne or more, for example, from 1 to 4, or in certain

erfirRjindisafcimetce &) hoteisatamdicirdes edralitdh, Gyaptbs, withdietion.

reppaiingti omshei r J | Qnhe heter '

bt Ll biee S S e R
substqmpgeeibprsadhuhedde pellsagely ekorataie tiray eatdtizes aBwecoy lase sissiBenally, one

or mE¥BRRKAHOA ELA SN TURedhbRISHSICuAdn W AP/ BRAARS acts are referred to
PCTIUS2005/028549 heteroaryl ring systems wherein gnly one

“ » A of the .
SUbSIFAS AR GrBLIHRORS REEEFSHILAEHEC B SttatithiBit fagrpgatalytic
domadih the&heterearamatic sngontheayoleally sing:titsenmthatotaisaeibes.of

S & in. the hetes roWn exc. t t

M R R AR S
slowesh @ Gatarpadd edimdteps RN GO RaUneYcothEstRinedastears of the chemical
entitiCPOR PR R IRIAIBUMber of S and 0 atoms in the aromatic

heterocycle is not more than 1. Examples of heteroaryl groups include,
[055] y“Halogen” or “halo” refers to aFf)luoro, chloro, %1% 0,0 iso 0 group.

[056] “Heteroaryl” encompasses:

5- to 7-membered aromatic, monocyclic 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

bicyclic heterocycloalkyl 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
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but are not limited to, (as numbered from the linkage position assigned

(grlorlt 1), 2-pyridyl, 3-pyridyl, 4-pyridyl, 2,3-pyrazinyl, 3,4-pyrazinyl,
®finyl, 3,5-pyrimidinyl, 2,3- pyrazolinyl, 2,4- |m|dazoI|r\ﬂﬁ“Uszooy028549
|soxazoI|nyI oxazolinyl, thiazolinyl, thiadiazolinyl, tetrazolyl, thienyl,

heteroa r!lZOtr#;s)l r}ﬁr{rﬂr\ég’ﬁ r?]ra{rl]o exrﬁzOg;:ﬁgg:hfq%r:%%%gg%%én&j ﬂ{b‘?é’ wayéroatoms, the

point sf@aashmwhwmcﬁmmdmmr@mmem rdiestcet Shgeryodanlipd ringhivigst the total
numbbBEIRTO3Rd RAiSAS WHRSERAMES19RGUR ex¥beRY 1SMEyehakrNRINEIEIRS!

atom from the atom with the fre€ valence are named by adding_"-idene" to H
adjaceRbin ARRABPHRE- JorFEEABhERRP dHRASN R "BTEOH Pyri 5?&#&53%% the
heterdW®1RR6p Bimitackindahia. ahpwda&hwkﬁﬁbodﬂﬁiﬁmamb dotes mohesroaiSpassO
erlap with aryl as defined bove ertain 0 @qg} rsy tud
atomsglrré)u¥l s can téct 1086 ¢ é:rﬁ/tladnﬁgmt 10 e(inegj;l)y?%? enezot ?cl)tg’? tggrr%% Remnas,

but atigaret dfawides! inderenplaind fmﬂhﬁwrﬂeﬂkﬁﬁ@] ﬁ@élé%)%a%}@d@%@ﬂﬁél) 2-pyridyl,
3-pyrREMZPINRDIE 21X RISyt ARGl ANd libﬁ%ﬁlﬁd{@ﬁf;k ﬁggefmmikw 3

or heteroaralkyl refers to an acyclic alk Igroup |n

D3Tac g HOHHELEH R e o NN DA RSP BB torazoly
thlenﬂammﬁt@di@hdﬁyﬂeﬂlmrﬁﬂ \Nﬁiilzafhﬁeyhafgﬂzgrmmﬂamiheyh sphdifiglatkylidizinyl,

triaz Ietles ﬁ@g‘ég{]de the %Z%?ﬁ ﬁ%ﬁ#%%g@ﬁ&%%@nﬂtvalem radicals derived

oary In certain

from smb@l@nﬁbm@om mm@amemm@ﬁoe@anrb W'Prorgnenahebensihydrogen

atom RRIGT O VIR vith- the RE-AIkRAYL AlkamiQrifadavhenaigindf {hehe name of the
heteroarylalkyl can he 1 to 10 membered and the heteroarzl m0|§}¥?can be

correspanding YA HrEITRk SarHIPIBSE] BT IR BB S THAZRRE 15 2
pyrldijlf@ﬂeauﬂbatlﬁafmgidesmaﬂytﬂdﬁh@m srrongriatomish egyltasrdafjredlehsy® In
certalfl em%” 3‘t°m%s'%%d942{9% 1 fchi% UetasesiemindrRandis o s ad- e
gen, sultur, and nit g%rn 53 Well'as combinations comprising at least

benZché)phemeng@r@m@bamélfsmmlﬁétmé%%%I@?‘Ia@%ﬁﬁ@’razme
benzd)@ﬁ:ﬂyﬂﬁe fgoﬁé%@'&fﬁﬁaﬂb‘l@%@&ﬁ?@ethe linkage position assigned

prlorl 1) 2- yrr0| I24|m|dazoI|d| yl,..2, razolldln erld

5 oS0y TR SRR 672 BHREAY wﬁ?ﬁ% BiAg: bcpg%‘ﬁe%ﬂsé) in which
one dfahéamﬂfa@d afmﬁmdjﬁgdédmmmm;ﬁl o, Fypieablydimrh{manieretcarbon atom,
is eSS QXYASRIASSINGA I B SHbpliuieRbelearuciRali:

§5Int udes rlng 2005/028549 systems
n01ne:1wﬂ)@mwté@lt®m¢n§ln}é<@?}’ﬂn bﬁéemaxs(ka@sewbmyqr@eseﬁmﬂﬂu@ml igyeRchsn

ceﬂaﬁi%%%ﬁﬁhéﬂfg)%m&ﬂquﬂw @Kfﬁ@aﬁb@%ltm&k}@wh@fé%arylalkyl
1,1-dioxo-I- thlomorphollnyl [060] LeaV| ﬁ;g?rou% fers to_an atom. or a

.8 BoatkenpaBleny Al b RASPHY A% HRtRsBRTa e RCRFb o H SgRDered
and tﬁ%@ﬁt&&ﬁ@mb&mﬁ&m&mﬂﬁimﬁnba%d@cwﬁghyl (e.g., acetoxy),
PR ReOK oSy R TIPSR Mo WAGSH AMIPYo 7 ring

(e tnitrophe ox oxy et drox amino, and the
atomkeomman@epﬂemrz Gﬁfm@ﬁmwlnrﬁé@lﬁ@lﬁﬁat H@ﬁ%@é@%ﬁt@%@&%@d
selecPRLH oxygen, sulfur, and nitrogen, as well as combinations comprising at least one of
the foregoing heteroatoms. Suitable heterocycloalkyl groups include, for example (as
numbered from the linkage position assigned priority 1), 2-pyrrolinyl, 2,4-imidazolidinyl,
2,3-pyrazolidinyl, 2-piperidyl, 3-piperidyl, 4-piperdyl, and 2,5-piperzinyl. Morpholinyl
groups are also contemplated, including 2-morpholinyl and 3-morpholinyl (numbered

wherein the oxygen is assigned priority 1). Substituted heterocycloalkyl also includes ring
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circumstance may but need not occur, and that the description includes
instances where the event or circumstance occurs and instances in which
WM Hoes not. [062] "Pharmaceutically acceptable” refer§$3/85p16vetFs+0
or approvable by a regulatory agency of the Federal or a state government
ek ligted in the WS, Pharmacopeia of other gensrally, recognized o
sY8 elp%armacop_eia or %s% %%ﬁ%nﬁ@?@% Orﬁg)r(é(_%a tic gr ﬁllcrﬁu%%h%%cg Tf)géﬁ eridinyl
N-oxidep gienplelisidally Gddeptamie-ddhicaierhrliayd andl d choxsolmieermrholinyl.
phasmpceutisally araaPtabia ARthALROSS8 33888 ABRIEEbeing displaced by a

armacologjcal activity of the parent compound. Such salts include: (1)
nucleg]@i]dﬁ i%&giggﬁ

R § gz With 1R SRIScRIRS. Shereaandyarise i e ony!

(e.g., hg/eimbﬁom'mmda@ﬁgﬂammox&trbmypbmmm&@mﬁnmeﬂj}garﬁbxy
(e.g. DHRREW 8&8%@?&&9&;%‘?&%1 il Jﬁ%%%ﬁ’r?é’ﬂ%ﬁb‘f acidyexanoic
acid, cyclopentafiepropiortic acid, glycalic acid, pyruvic’acid, lactic acid,

mEl6hic aElatisnelinic" artianaiiaiicerdns falldhe aehscawenihcdserdibed eyt or

circurBish &tHf R6iEh RRAZRIEREIE, SndHiyHioWbanzoM) iReRERICiAGh CHRABIC the
acid, mandelic acid, methanesulfonic acid ﬁthanesu fonic acid,

event PLCHRIMSIARCS RETHE AR SHYEFD IR SthichLBE RS 48R3 PBenzenesulfonic
adieh-clikhrabenzanesiljfentemaide’ 2ratephtb algresaifonigppoidalile by a

regulag‘?ly}? Qg%%oglo%%d 1%’1“&%%&‘%5%8‘&%% | mt or listed in the U.S. Pharmacopeia or

-met 2.2.2]-oct-2-ene-I-tarboxylic acid, glucoheptonic acid,
other 3%@%&5?@9@%7@% ripdpeRRiAdes e s antaiarpasligae dwetigierlyaory|
humagyllfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic

aci tearjc acid, muconic acid, and the like; or (2) salts formed whep an

o D RS H SATEE OGRS kST ARy o Lt
pharmenewtigal graatkptabie taldi it po absalin éhedetiridmarancaliogiial aciomtyost the

: ) io.b : : : fe .

P e e N e
such aphydraghlontfcagiy deckprapnel e seipishiiigreib it oaids Medephadgerid, and
the hlt@f%%lfﬂﬂﬁl@%% @fg%ﬂu\é@[l%]stgﬁlp?@aj%;@tﬁde%mﬁj %ﬁ%‘ﬁ@ﬁfb (?cﬁ&l,m@ﬁﬁnoic gcid,

ogether with at least one chemical entity of the present disclosure, and | |
eyelofgHERSEE RRIE ek &}Yﬁ?&bﬁaﬁ%am@@g}&a@%%& i Suceinic
acid, Paly usagm@e@&ﬁm _mnté\rin/athdremft_aﬁtda‘simmitdxieqim baradininigieBe@in
hydroglgﬁgﬁz% esHR 98'&1‘,"8[&%&%%%%&{&%&‘5@% piss] E%%tﬁ%gﬁ%‘élﬂc [98a)

h e vehic ju

armaceutically acceptab é" refers to a diluent, adjuvant,

ethanegulisreistaeif chieriamerdisitinie Radi Sy dnepmBrnentidpectrebresent

benzﬁ@ﬂﬁ%ﬂ[? é%liégm;‘fﬂhi?ﬁﬂ%ﬂrze{%@]f?rﬁ?q{digfZﬂ%ﬁt&@ﬂ@ﬂl&%ﬂ?@a@f@ﬁ— )
ergpeutically efreclive mpound that r Ires ransformation within the _.
eSS At S HRYARB Ay BTN PO Pan Poms cappi

acid, phechesologieally iBratiive]prigicoivvaridddmtithyparetitt and) patiady bylhcetic
acid, ISR SISES JR.EIRNT00 RRIGSHRG AP RN WASRHETE 902 TBARK Ac acid,
stearic acid, muconic acid, and the like; or (2) salts formed when an acidic proton present in
the parent compound either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline
earth ion, or an aluminum ion; or coordinates with an organic base such as ethanolamine,
diethanolamine, triethanolamine, N-methylglucamine, dicyclohexylamine, and the like.
[064] “Pharmaceutically acceptable excipient, carrier or adjuvant” refers to an
excipient, carrier or adjuvant that can be administered to a subject, together with at least one

chemical entity of the present disclosure, and which does not destroy the pharmacological
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functional group within a drug molecule converts the drug into a prodrug.
For example, the promoiety can be attached to the drug via bond(sg that
U

WQRHE2Ed by enzymatic or non- enzymatic means in vivo. [J88]/US2005/028549
"Protecting group" refers to a grouping of atoms that when attached to a

activil§ QNS AIRYR A AMAICOHE MARRBUH S QLR ISR ERUMherapeutic
xamples of protecting groups can be found in Green et al., "Protective
amoug;Bf {he FPORGHARE Chemistry,” (Wiley, 2' ed. 1991) and Harrison et al.,

"GosmentimahahSithaticganiteMenaesreiali 4-@1eRMnYilesma cipient
o car%gp%,i 97 .-189991).3R§§3re5§ntatlv‘amlnofé)éotectmg groups include, but d
T cartid WOHIMHEY 15, F8PhTAS SEERCAHARISPORL B PIsERIA S iR 18 AdirBred-
("CBED), f&tdﬁnt@’(yw&aamm (i@bta‘t)y@rt_rﬁeﬁﬂnybsgibﬁu(ﬂﬁﬂﬁ'éff&etm ethiytsilydd that
requift PRGOS FRRm AN e ?&@%{%H&@Qh%‘%% agr%aﬁ' é%@éf@%b%}xgound.

9- fluorenylmethyloxycarbonyl ("FM , hitro-vera xycarbony

Prodrpgggenchg phagnaeolireicalizpracivramid egavestsdiotemairgtsaprmeldde,
bybaye natlimitestio réfaseonietbEpRYEEaXY SroMPiseineh cylatsthatk a

alkylated such as benzyl, and frityl ethers, as well. as alkyl ethers,
o A S Ay P £ TSR ETHoIE Shee P AR Bedprwtamle e

promédetysati bintisehtd ol theumegnprdteid (Ditzs el celen tedny @nzymtc traton-

enznyQPcSHl%QM?ﬁ%\Bﬂe or more hydroxyl or phenolic groups in proteins, ATP
b%iq{]ﬁgéthe phosphoryl-group donor. [070] "Stereoisomer" refers to an

istA8} thAT eleriagRePafelshcina sTOming ebremsdhtabenaiaspeddo a

reactiSSGHRRIS UNERSIRBE RO JINBEES Prenaisatie rand apficalngativeare
termed "enanti%m(;.rs," nd_stereois m‘%rs that are not mjrrar images of gne
feaun :

Protecg RIQURS S8 S SPEShAkrs PIFSTVE BRRS [RtigREC Chemistry,”

ie tertied

(Wilemffiredi3 9903 rabHamismsetHhe tErmp¢hdimarnt S isubjecesaieMstds,”
vOls.'ﬂ!@@ﬁ%%ﬁwaﬁarg&s,[%%hiﬁﬁét'tka&égaigma@&ﬁggﬁd&mg 06s
or more hydrogen atoms are each ‘independently replaced with the Same

includs, htereriad Batsbion SronybieentelibdfiinnrstilvbenzdoBrozptpaycarbonyl
(“CBPG, /S 06RI0280AF (MEluete, hithausRaylimitadso, X «rRadnykily0,

h @) 33,855;}%, -S-, =l -E}é\i/;%/'t.:tytgg&- X3, -CF3 -gN, -OCN, -SQCN,
ctbancS IO LN 3: T3 Ay e oSt AR e o
fluore:yB(E)BREI RO JEMO(D)(ORER)DYIOR@NORBI(ORDI;), and the like.
ReprefehtIRH: %@?Ré%megf%% el UNRAIR or I to; HUIRRTe the

-NR3SC(_dSNR 3R34 NR35C(S)NR 33R34, -NR35C NR 33)NR 33 R 34,
hydroxy gyoyp) ireitbrrseylaed o RigRisd s as ensykand fitdsthesyrsyelng alkyl
ethers,3¢@RABophRISy 1 QAT dsNgRpEN oMy ad alBgemheach R33 and R34

arl_%gbﬁiep‘%?gt%mIXipngg,Qg%ri]ﬁe%Lk,ylénd “human protein kinase” refer to any enzyme
that phosphorylates one or more hydroxyl or phenolic groups in proteins, ATP being the
phosphoryl-group donor.

[070] “Stereoisomer” refers to an isomer that differs in the arrangement of the
constituent atoms in space. Stereoisomers that are mirror images of each other and optically
active are termed “‘enantiomers,” and stereoisomers that are not mirror images of one another
are termed “diastereoisomers.”

[071] “Subject” includes mammals, such as humans. The terms “human” and
“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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substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted

WesHeterdalkyl, heteroaryl, substituted heteroaryl, heteroaryf&k{}fS2005/028549
substituted heteroarylalkyl, -NR35R36 -C(O)R35 or -S(0O)2R35 or

mclu@éo%%@ (?/Pgﬁﬁna{éq %34*09_%%3& With e g y?gm WC@@; and R34 are

orm one or moré cycloheteroalkyl, stbstitufe dheteroalkyl,

—-NR %&gro%@ I’ or&¥pstidted GRlerQEN rmfENami RSN @nd-N36-Ake —S(0):0,
—S(O)EGQD%@@ﬁgVﬂ%S@DJO?LKAbe? %fi‘tlﬂﬁ @Jgo?tﬁrﬂraugfﬁﬁ%ﬁ@%rv'

u | Nyja cyeloa Su | C a.
or R B M e ol NS B
-C(S)@mé?oam%@ma{ﬁaﬁéymrsﬁmﬂmazm?éxem?m bmﬁﬁeﬁ“any R35

R nsnit 33
—C(Ngttglﬁéﬁ orm on Vﬁﬁmﬂci)?e cyﬁgfﬂiﬂgt@r%kxl substétift% cyclﬁﬁ teroa Where
each KdteinstanandsntiigdtalneennetehoRry rARES. e I o alkyl

substi@lﬁuarylwn IRgIOnHamate suylog@]dmys%sﬁmmtgf%am%h @&Iﬂ)glkmoéﬁbsmuted

ms to e corres ing nit oxiae nce
eyl e SR CEAS LR AR e R LRY SFRGT EE BR Egferoacy
hetemsamamwmmeumdgwwmemgreumé5K36c+cB@)RFSaoarks[%hﬁmntqmonany
R 2RNM G2l O a%(%(m@%%ﬁééﬁ}%ﬁ%% E%e&%ﬁon%'& more

-NR355{0)2R33 -NR35C(O)R33, C5-lo aryl, substituted C5-lo aryl
cyclohetesradieyl, sitsstintied s cirbetorendkshiyptereqolorsPsieied bempe’zhrmgsa and

R* an€@ (OINRIBER4AndeMel Bgafebdna ety IRBRitnR(@ARGH] arS DR Beted aryl,

oo A S DR oo e

substiutzstityioboh G8:éhiydldattorhayB-Sibstaredyinioatipltyl i sulrstilatey G3s8bstituted
heterQEIREREN 5%%@9%@%9&1&%'&%@%411 mtﬁ%@mt%g@g%mg%swhwh R and

substituté and substituted heteroarylalkyl include one or more
R’® agstatiachsitblomg aifatimesgrotpetrelk By sehstiaieg cxclaheirioalkyl, heteroaryl,

or sulsstEN B&%Rﬁf‘yl‘ NB@@ Ra4erfan er%ﬁl%n&[\i NBrﬁé@(Qﬂ?rféQﬁ aromatic mtrogen
NR35C(0O)R33, C5-lo aryl, substituted alkyl, ubst uted C5.10 aryl, C5. d
ey QA PO TEG CE1E BRSO NG Oy fem oxide.

-CIOPIRBEER34|n @EbHEANE 13 byl BRESy 8(@)%%1@8(@%1 include one
or morR GPREF n%&?ﬁgi%s&{é’ﬁp 9}@9 R33piT 9{1%2—931@&1 alkyl, Cy.3

FCTUS2005/0g854S NR35C(OJNR33R34 Ndésc; NS
alkoxxnrSCQURBNR 3383 3-8 chdivatQfFEandCubRut @@8 cycloalkyl as

-NR¥efiasg Heein, £9}715];1UB SRERM @{npﬁ@m@ﬁﬁ?‘h&éﬁﬁfgﬂt%d@lﬁwtm@kdﬁﬁeteroaryl,
follo Qg{gﬁ -3 alkoxy, sNR33R34
~COIR e éﬁ@ﬁeter&@?ﬁg ‘%éﬁgﬁto 28> RiR33R34 CN,
—S(ORQE, -sas)zlétFS(qx)R?ssté’gmewgemsmaa%ﬁemiﬂ@é@b@mﬁ‘@a‘ -
NR35€§§1QI@B MCRH0 E?&ﬁi Rk SHbS L 85 ﬁ%f‘%ﬁf QakY 1tu‘Ee(<@&;OR%%10alk 1
CORDS, -C Q?QBBR?A 03ch 2 G5 aryl, -5(0)20H, v

Css hg@?gmlkgk@mggbstltuted Cs_g heterocycloalkyl, as deﬁned herem

[074] In certain embodiments, substituted arylalkyl, and substituted heteroarylalkyl
include one or more of the following substitute groups: F, Cl, Br, Cy.3 alkyl, C;3 alkoxy, —
S(0),NR**R* -NR**R*, —CF3, ~OCF3, CN, -NR*’S(O),R*,
~NR**C(O)R®, Cs.10aryl, substituted alkyl, substituted Cs.1o aryl, Cs.1o heteroaryl, substituted
Cs.10 heteroaryl, ~C(O)OR™®, ~NO,, —C(0)R*}, ~C(O)NR**R**, ~OCHF,, C.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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-C(S)R, _C(0)0-, -C(S)OR33 -NR35C(0O)NR33R34 -NR35C(S)NR33R34
and - C(NR35)NR33R34, C3-8 cycloalkyl, and substituted C3.8 cycloalkyl,

WQ YR8 herein. [076] In certain embodiments, substituted BkERR005/028549
includes one or more of the following substitute groups: CI-8 alkyl,

3 | €3] -¢ $§fﬂ_o yl, SLDb: Fgﬁgd siQ=ar a a
- f?é_ }éﬁieet%{roér&ﬁs%gt'tuted%%fg eg oaryl),%%-Sﬁ c?§8§lﬁ§?} c')5uﬂtg}s’!ﬁt?tljtgd
substigused Eyel6¥k9t kpl@sHetdeshheirineyl, and substituted
C&{@'@fﬂet@ﬁ?@mﬂﬁlgg{b@&ﬂ@ﬂﬁ@]giubgﬁ%@ed@ﬁ%hgﬁbﬁfwm y neftestiie
amount" refers to the amount o ompeound that, n gdministered iga
folloveing; SHOYFHB BRI GreeALe sy A ookt oﬁﬁb&f@f@e@ﬁeﬁs&ﬁﬁoﬁmﬁo 5 Crs
alkoxg) SSHEB,ANRISBrde £, Fyfitieqito aﬁe_:&tgsubmffsmmﬁ’ foRNRE QIEDRSS, Cs-10
aryl, SIBRUAREIT 2 ’%92%}:1Jﬁk‘?éi%‘?&i%%‘éﬁﬁﬁl’%&ﬁ%%'ﬁa I SERHEP, -NO,, -
3

pending on.t ompound, the" disease, disorder, ang/or s&/prg}gggms of

C(O)RAa AR RisorSrHEayErin A6 HeSHRaedd, —(dkker; 2
e e oo
and/orihe,weight o ubject to be treated. An approprigte.amaqunt.in
AN G R e TR e M o e
cefpable of deteiménztiatithyntoyinstionpérhenyhtionudoy 8he Treating v bihe
fouo&%eaéma%%h{’é gre%p%t.sé?gs%l%{rl? RYYRLIGIRFS [iRyieBinNg.o0 ANRHRIAING 2 ) aryl,

iséase, disorder, or at least one of the clinical symptoms of a disease or
Cs-10 bpteyerayLradhatinteh € riokeseramyirifearurienlkel, gibsidured Caniedpalied.
cyclogét%ﬁiélﬁ?iﬁﬁiyl?éﬂfjp@ﬁﬁ%ﬁﬁi@l@%ﬂ@ﬁ@t&biﬁiﬁﬁmﬁﬂ,r@ﬁﬂﬁm@ﬁh@rﬁin.
evelopment of a disease, disorder or at,legst one of the cljnica
syl}%? ms%(g‘lefﬁgeﬁfécé% eegg%tggrﬁlgﬁuélrt ré L?&Sr?& %artlgﬁug# 8§3e(i8151|%%u§d that,
whenoﬁsmsewradimmmﬁgmmﬂm astatng aflikeastimcat WQM dﬁca@isi@akeymptoms
of a HRAUAST aidSRAING FIIERMEHCA SIPIRIAIR IR NN HAAIG BRI, or

isorder, either physically, (e.g., stabilization of a discernible symptom),
sympisysidleg ichnsanecabinpiiotisrraraphysr AP denrids, o WsroaRgund, the
disealBhiiiR8deast DoEspRYiAL BatEY WiRhWIERiRaYeRGiRerdisee thiliscmdhe
. subject. Further, "treafing" or "treatment" refers to delaying the opset of the
disorger-andiqf SYuNPaR %%t I ‘3%%%%%@%8%9%2@88#%0524&%% W %ﬁem%fted’
and/dvehexpeishd ¢f the pubjlispedadttoald] VW 2008/pdaEGInount in any given instance

o1y ' | SRNBPHOR AN B Ea8R
can bﬁ(%%ﬁ%%%%%[gﬁgg ﬁogﬁplgﬁ gﬁrrgg%lr%?s{%ﬁgthe ollfste]zase orr disorder?{O?g] ©
experaesi@ies- will now be made in detail to embodiments of the present

digplpsureTWhilsccastaiteambatinemts ofstaeaseaantdiselgste willbing or

described,.it will be understoaod that it isft t intended to I@mnifirsth§al isease or
ameligrating haiseass HEop gk R AR S A S e e ST B B SRS
disorderfhedoointgahy, riskev noguiviegabdiséasentisof due plreséaﬁ!tstjiml@ilﬁbé dinical
symg iend \:@sﬁﬁggg B@Hﬁﬁ%ﬁé&‘f‘%@dﬁ%ﬂ%ﬂ%@?}%@él ROLPRIRNLS 830G B at least

Included within the spirit and scopé of the embodiments of the present =
one qfi Mm@"d§ﬂ@ﬂiﬁﬂsw the @ﬁp@ﬁd@dlisorder, or reducing the risk of developing a

disease or disorder or at least one of the clinical symptoms of a disease or disorder.
“Treating” or “treatment” also refers to inhibiting the disease or disorder, either physically,
(e.g., stabilization of a discernible symptom), physiologically, (e.g., stabilization of a physical
parameter), or both, and inhibit at least one physical parameter which may not be discernible
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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claims. [080] In the specification and the appended claims, the singular
forms "a," "an,” and "the" include plural reference unless the context
WR AP W tAtes otherwise. [081] The compounds of Formula 1'2al H?005/028549
named and numbered in the manner (e.g., using ChemDraw Ultra 9.0
. StructzName algorithm).described : ec .
« dise g B o Y Whabtoms of
the dlmﬂi@@@ol-&yl, Lis Co alkylene (i.e., a covalent bond), W is
Rx(dg@?emegelk_%&mmg@#mamgw& iamlé@li%teiﬁpb@me%mlmﬁmmmed
) -(3-marpholinopropyl)-N-(4-(3-phenylisoxazal-5-yhthiazql-2- . s
dlsclwmﬁiosﬁa}?equ?&%?ﬂr&&%sgﬁt TR %S@@%%ﬁﬁ%ﬁ&%@%ﬂkf% will be

under§dot 11 @t isenpthataadad o tichithe kirig dinFemtmnefabievphesenRBsslosure to those

enzofuran-2-yl. L | Y ' .
ST 8 SR INEEE (o AR W DR
is intepdegtienog dherseivemieadt 4 (b AFSRRIEHLS A i Be|ipeluded within
the sptRiiaPBEsRs SaathaxBaIRRRKBNAM Nt widsnuRt Wi nipaedibe theciiended
oxamide. 17 WO 2006/020767 PCTIUS2005/028549 [083] Provided is at

- claimy 551 one chemical entity chosen from compounds of Formula I: R3.LN 0
Wi@s(Hormtite Bpacidigianmackiticgipeabaplzble, Saitsingllzatisohisidite.” and
“the”rfoc % ev}glll%gi & Qh%é 1889 ﬁ{élg,énté%&%%%?&&&%r@@lfemfe'“ R3is

chosen from hydroxy, alkoxy, amino, substituted amino, and Ar; Ar is
cHOSah froe egrpemags ofi Btk Spa Sampmetyind pyepbsted yrthe manner (e.g.,
usingh@lerBRly Bnghibituinchhaley epdtithnly eRsRRABELGOIoAallarigne, the
substituted C | -C4alkylene, -(CR-C4alkylerme)NH- (C=0)-; and
compAER: C4alkylene)(C=0)-; W i$E %osgnﬁ%hy%rogen, halo, alkyl,
substituted alkyl, cycloalkyl, subg#i &gd
(@) N/ S

Q7N
N\

i.e., the compound according to Formula I where R? is 3-phenylisoxazol-5-yl, L is Co
alkylene (i.e., a covalent bond), W is hydrogen, Z is 3-morpholinopropyl, and Q is thiophen-
2-yl can be named N-(3-morpholinopropyl)-N-(4-(3 -phenylisoxazol-5-yl)thiazol-2-
yDthiophene-2-carboxamide.

[082] Likewise, the compound:

o

Qj\( oA
P~ S //j/
N’kN HO
S
\ /o

i.e., the compound according to Formula I where R? 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-hydroxyethyl)piperidine-3 -carboxamide.
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cycloalkyl, heterocycloalkyl, substituted heterocycloalkyl, aryl, substituted
aryl, heteroaryl, and substituted heteroaryl; Q is chosen from alkyl,

WQIBMtEE alkyl, cycloalkyl, substituted cycloalkyl, cyclohetefdalkyf2005/028549
substituted cycloheteroalkyl, aryl, substituted aryl, heteroaryl, and

s jtut ryl; is.chosen fr and substi i
R D At A AORTE o A H S ommuta
covalent bond, W is 3-methylphenyl, R3 is optionally substituted
pyridin-4-yl, then Z is not methyl; when Ar igyyridin-4-yl, W is hydrogen,
and Q is chosen from ber.@zyl-, ubstituted bdhzyl, phenethyl, and
substituted phenethyl, then Z is potyaaqq from lower alkyl and
substituted lower alkyl; whe @-0x0+(3-hydroquinolyl), W is hydrogen,
Z is methyl, then Q is not phenyl; when ¥/ is chogamfiemn)
2-(cyclohexylamino)pyridin-4-yland 2-(cyclopentylamino)pyridin- 4-yl, Ar is
3-methylphenyl, Z is methyl, then Q is not pyridin-3-yl or 6-methylpyridin-
and pBayinAueiginaisatstitaidd mitidspky dehehebitoxypyridivaentitempltzes. Rrodrugs,
and ngnisAYALgeNAngRAr is not 4-pivaloyloxyphenyl; 18 WO 2006/020767
PC'[I.U82005/b28549 Q is not a heteroaryl, substituted heteroaryl,
heRers SRRFAIEBIr ISt U FHDERISHRATRISH ARy e T more
hetgrRaipseechosesyileanS antMidhusedwihlian amyll, suhstititadsilyheteroaryl,
heteroaryl, or substituted heteroaryl ring; when Z is lower alkyl or
3-morph8ﬁ§§§’5€%ﬁ%&2ﬁe%rﬂ% l?)t phenyl, 4-methoxyphenyl, or
2, 5-tirctetsmxioetp:Guabnylanés pdtmidd (Cis Gaodkdkne bGratCaadylene)-NH-
hydrogen qr methyl is,phenyl suhstituted with one methoxy,
yarog %(?=83-' Nd € )% all?ﬁs:lr}%@{é—a - y

methyl, chioro; flaoro, chloroor , thén Q is not methyl; and when Ar

is Hrt;OuhpiRineRyin hishe avalent, bkt satstpiepyhigll isoalkyl, substituted
1-cyano-2-hydroxy-. prop-1-enyl, then W i t. hydrogen. [084] In certai
embodimentss 1% 151%?-% (Qfelg%l/l.qf%gg? fﬁl%gﬁakllr% &m é’g?r%[ﬁ)é?{fs??é ?él%&?mted
wherein Aryis bétesenhomdtydhstitkied efloserritbd cycloalkyl, aryl,

supsituisdeab-neiRt b AR RUDRYIIEHIBRIerD30YsdREk ey cRIAIN,

embodiments, Ar is chosen from substituted aryl and substituted
heteroanAY FrEarPalrki sUbRt Bt i batriedtds 8k SHPHHRIRA 2yl

substitute@feheiyl, and substituted heteroaryl; and
Z is chosen from alkyl and substituted alkyl,

with the provisos that

when Q is optionally substituted pyridin-3-yl, L is a covalent 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 2-0x0-(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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benzo[b]thiophen-3-yl, substituted benzo[b]thiophen-3-yl, pyridin-2-yl,

substituted pyridin-2- yl, pyridin-3-yl, substituted pyridin-3-yl, pyridin-4-yl,
WQIBMHGEE pyridin-4-yl, thiophen-2-yl, substituted thiophen-2Kf;T/US2005/028549

thiophen-3-yl, substituted thiophen-3-yl, 4-isoxazolyl, substituted

Q is OIRRAZYNly D Ie0saTR hstRsiit el RiisP@RI AN %&Wb@rﬂaaéﬁw;@ﬂoamyl
3-pyrazolyl, “4- pyrazolyl, substituted 4-pyrazolyl, haphthalene-2-

R SRR RS S Sy DM ST R By S et
2 &HMYMM},U&WM@XII&i&i}&b,sﬁtﬂt&ihﬂéfbaﬁ#}hﬁg,benzodonepll‘l -7-yl,
tuted dro-2H- 1 5-ben zogiox in-? |az 2-yl
when B R oS MR RS R heny, o
bé’rﬁ&m&ﬂ@yﬂ{@&@q In certain embodiments, Ar is chosen from phenyl,
when SUPRIYIRE:RRANY, fcﬁ@eﬁzgukds%tﬂ%a?égén%?mw , a1

substituted 5- |soxazolyl pyrazolyl, substitted 3-pyrazolyl, 4-p razonI
< BEHE R 826 e BN o R SPlOSPef KBt EP BT 2K r SR G s ot

[Oﬁﬁlﬂylpaﬁtﬁln embodiments, when Ar is a substituted radical (for

Whensérso El?’b tUtfiphe%Va Ubt%tu ﬁsl%géazl X[e pyrlctjéﬁgg ?-hydroxy—

xazoly enzo uran- YT, or Sab
sﬁ%ﬁlt@d)&ﬁgﬁ@%lwn@@byﬂmw4 -pyrazolyl, etc.), the radical is

l{gﬁﬂﬁ‘ite%v\@éﬂa?}h|&ﬁ§%@ﬁﬁeﬁ%@%ﬁ'{§@ﬁ gSMRB)@jS one, two, or three
substitutents mdependentlychosg:n from halogen, -CN, -OH, -COON,

E1-8RIRTRINSTBROMITEI R By e Ayis shpssiiier eyaoalky;
sub stﬁﬁeﬂlﬁ&}daﬂd}h&iiﬂdt&dk@ﬁtﬁ@(ﬁayylﬁfeﬂ@mﬂoalkyhubgtiﬂl@c?ﬁ)ﬁﬁfeﬁ@?67

S2Q05/0 8549 = bstlt teg&fr 0 cyc l,,.C 8 Ifa vl
e R s e

hetermhmuted amino, CI 8 amlnocarbonyl substituted CI-8 aminocarbonyl,

]1]@@7 alkylearhenylamirgisuhalinied éﬁb&ﬁ'hﬂﬁ%ﬁ@ﬂﬂ%ﬁﬁéﬁuﬁéﬁ%henyl
substituted CI-8 sulfonyl C18 alkylcarbonyl, substituted CI-8

|
ben R SPG Xo5 e ORI o eI S pyricin 2
yl, pyﬁl&mxyqarhabgﬁnﬁmmdmrtam @mdadm@mtsuwmane@rpyrmﬁubsﬂtutﬁdphen- -yl,
I bst tit lyl
o LG S U ST e, g

4- 1somm%ﬂhﬁeadqxeﬁ9bﬂu rathspityted Ssisosarglet pymansoly substiuted 3(3611%(15’1 4-
pyraz§¥5hSE‘IBB%%&M?}’%QQ”E@H@%I%@ UCHLRERRE. ﬂﬁgﬂuﬂéﬁhﬁeﬁ 2,3-dihydro-

substitutents, _in pendentlg chosen from methoxy, Cl Br, nitro meth){l

A-bepzadioxipafierl, SIS thosd a0 rdRemdigTctorh oty dro-2
benzadiRtoyatring, plﬁlﬁﬁiyht&ﬂl B%lﬂil@dirpm&‘ﬂyl sAveroalnedpid- TFIﬁtHﬁﬁEStHf@ﬂ}ll—,Z-yl,

substl%utef‘d%g%zo tinl zo'l blgngoﬁﬁl%gng) 81 suqats L %sd%coz\lﬁqjl? il @

rtain em |ment wherelnt e carb onyl'is at¥ached to
théoﬁﬁﬂazo|@@@r@}n[umm@ntaamém@b@mﬁwn\mh@yhégbﬁtww phenyl, 4-

1soxawog%tﬁlllfé@1 Andsabiiuted orliodiyin K@it RAdImeNt, YWsrazolyl,

substlrt]utedg pyrazolyl, 4-pyrazolyl, substituted 4-pyrazolyl, benzofuran-2-yl, and substituted
benzofuran-2-yl.

[089] In certain 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;.g alkoxy, substituted C;g
alkoxy, C;.g alkyl, substituted Cy.g alkyl, Cs.jo aryl, substituted Cs.;o aryl, Cs.i cycloalkyl,
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[093] In certain embodiments, Q is chosen from alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, and
WRJIBUHHEE” heteroaryl. [094] In certain embodiments, Q is chESERUPAM/028549

monocyclic cycloalkyl, substituted monocyclic cycloalkyl, monocyclic aryl,

substiﬁﬂ@at@‘sjﬁ%%%ﬁgﬁgxg Hﬁ%"éﬁlf E%E}’ftﬂ&ijc%lg Qﬁﬁ%ﬁ?? @}%@9@% substituted

heteroaryl. 1095] In certain em odiments, Q is chosen from monocyclic
C1.s setfinyly piRadtice asuibsitredmiBrRsEhen e he ityied Sikyrrivereheryl Cis
alkylc@t%&%rh mwili,nw bebituitaaONPENSlicaHoiamio, IRR ALY MGy G Sulsstituted C g
teroaryl, and substituted monaqcyclic C5-lo heterparyl. [096] In certain
Sl o S B Re T b A T e e T YR
cyclobetbsiitlkyld amd kb eyalkoF8attmhgieroaryl. [097] In certain embodiments, Q

IS (glagFen {Fom R BYlhSHRLTWEd e s WA LR SIEHEA foF ¥ nple,
cyclohexyl, substituted cyclo};%ill, cyclopentenyl, substituted

substigyiad phtehyivastiyied bliaosiadrt tabsutet 22 by agokdasfiuted 3-pyrazolyl,
substMata%%é?isgmb@{Wutéh ipphena-drd, A bstibiethikiophadier2-yl, etc.), the

. pyrimidin-2-yl, substitute rimidin-2-yl, 5- thiadiazolyl, substitut .
T A S e e A T N S
indeptinidaaiyl cBasynr Higin anettsmys UtEJRS: mitrol yh Ay MBSO 6)0207 67

diﬂﬂ%&ﬁé&ﬁ%@%ﬁ@&%ﬁ%&%&hﬁ%ﬁﬁ@?& DQRIMEHISiRQ IS LRI B ted

thiophene, and substituted thiophene. [099] In certain embodiments, when
pheny @%&W%&P@ﬂ?@db%ﬁ@m T ﬁﬁﬁ’éne, substituted phenyl,
etpopthie 1adisakis ubstikiestsyitiss leaslendsubstiiuensisuchadinaets, L is —
vo, or three substituents, indepepdently chpsen.from Cl-4 alkyl, halo,
NH-( m%)éiw eﬁ%{/’l,t fﬁ“sﬁﬁglni/ ,%%%ﬁ pﬂéﬁ#g}%,ﬂ%cé’é? ain embodiments,
wiieP2Q imaceudisticutbodiatials, (W qs, chusstitiien thidisisenealkyb s fagstituted

alkyl.pﬂ?g&lta%ce}ﬁﬁ@d'iﬁgﬁ%[ Ky Sy RSHiMIRA with at least one substituent, such

as one, two, or three substituents, independently chosen from F, C|,

médYl cy/arfsriBm ﬁmb?%ﬂ%géﬂf&‘i‘ﬂﬂ?%@é’[ ,agfﬂ’tWBﬁ%?ﬁ%ﬁ.a[wa] In
cycloaBHAImdthatinanisakkis, suistitisetuaddirin tettesargniatiintesnisitetis
subitituted lower alkyl. [0101] Provided is at least one chemical entity

heteragiyden from compounds of Formula IIl: N O Ar SAN Q W A

[094] In certain embodiments, Q is chosen from monocyclic cycloalkyl, substituted
monocyclic cycloalkyl, monocyclic aryl, substituted monocyclic aryl, heteroaryl, and
substituted monocyclic heteroaryl.

[095] In certain embodiments, Q is chosen from monocyclic Cs.1 cycloalkyl,
substituted monocyclic Cs.o cycloalkyl, monocyclic Cs.jo aryl, substituted monocyclic Cs.1o
aryl, monocyclic Cs.1o heteroaryl, and substituted monocyclic Cs.10 heteroaryl.

[096] In certain embodiments, Q is chosen from Cs.1o monocyclic heteroaryl, and
substituted monocyclic Cs.1o heteroaryl.

[097] In certain embodiments, Q is chosen from phenyl, substituted phenyl,
furanyl, substituted furanyl, cyclohexyl, substituted cyclohexyl, cyclopentenyl, substituted
cyclopentenyl, 4-isoxazolyl, substituted 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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R1' R2 (Formula 11) and pharmaceutically acceptable salts, solvates,

chelates, non-covalent complexes, prodrugs, and mixtures thereof,
WOHEAAYAY W, and Q are as described for compounds of ForffafAUSAM/0&8549
is chosen from alkylene, substituted allylene, alkenylene, and substituted

alkedBjlede canaiiRdnandiiizaxs iaprsde HdyselrpRchE ORI NHageRd
thiopﬁ&%!’ substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocycloalkyl,

substituted heterocycloalkyl, aryl, substituted aryl, heteroaryl, and

sUBStutdy ssEitiroambotirRntsnwIRE deatribithttderaiicd gei. GubkithtRIL

tmopm@,B@b@fmmgﬁ@lqyipemﬁtﬂm&bmg@Jsmy&%ts{?%ﬂin%%%g%% t,

h cg/cloh teroalkyl, heteroaryl, and substituted heteroaryl. [0102] In certain
sue aerﬁB%’aE%"ér%‘sf CR RSB snirdaRrRirn i h et s et & aiiefiehdialp, nitro, Cra
acyl, Gentaiif@mbaddﬁamuwomh hﬁ‘ieérﬁzilﬁfﬁrﬁb%ﬁfﬁfw@ﬂﬁhélghy%ﬁﬂﬁﬁﬁ&ed radial

< =0)- rej arbonyl js attached to -NR1R2 and wherein m
o S B DTS ) " e A ot st ome
substighiapfe sii¢lbATOIRITER R Sizre snbititeedaritijiairodentiyoraatioyfrand?, Cl, methyl,
cyanos BasHitts thalinh RuRdngNG R 73,1188 RSNty ihe nitrogen to which Rt and

R tached form a monocyclic cycloheteroalkyl ring. [0104] In certain
erﬁ@é@ﬁ‘éﬁ?&aﬁl 8%‘?32‘%?@%@&@ irerdsdn Fairrein smhadiments, Z is
substigutbdtioedaliy’S alkyl, or Rl and R2, together with the nitrogen to which R1

angh B3 8 vaitached f manacyclic C5-10 cyclaheteroalkyl ring.
[O%OS]ﬁn certain em o%grgg%%s&ﬁ&naxr%deﬂ%gégel?ﬁ%ne%é)r%8%1)? %ﬁ%@sgﬂffrom
Form‘é?-g:alkyl. [0106] In certain embodiments, Rt and R2, together with the

nitrogen atom to which R1 and R2 argyttached form a pyrrolidine,

substituted pyrrolidineﬁr erigine, subgtituted piperidine, azepane,
substituted azepane, pipe'liazir?,_sws’tﬁﬂm@d piperazine, morpholine, or
substituted morpholing,ripg=~[&107] |n certain embodiments, R1 and R2
together with the nitrogén atom to vhich R1 and R2 are attached form a
morpholin-4-yl ring. [0108] Provided is at least one chemical entity chosen

from compounds of Formula Il = WINSAN
P kA RIE Q(F ormula II)

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? 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 —(CHy),,-(C=0)-

wherein the carbonyl is attached to -NR'R? and wherein m is 2 or 3.
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W R2 (Formula 111) and pharmaceutically acceptable salts, solvates,
chelates, non-covalent complexes, prodrugs, and mixtures thereof,

WOHEAARYAY W, and Q are as described for compounds of ForfitfAUS3Ay/9x8549
is chosen from alkylene, substituted alkylene, alkenylene, and substituted

@%ﬁn%% LA HMS %ﬂtﬁemtﬁﬂ% %t&gggnégrggymﬁbs& MRy, and

hed ofm an .op tionally substituted 5- to

subst’éy@é Is8egha IPyI %m’g&wﬁ%&etbstm@l @ma&@lf%wh%&naﬁ% are atached
form H%%Eﬂi%ﬁc@}@m{é%m@yﬁl@d Nin the ring. [0109] In certam

bodi s, Rl an r with _the nLtr wh|c
T(q Efﬁ‘éﬁg@m& dgﬂél ?)% uBrsetliﬁ Bél dite, plp%rrl e aliyl,
and ssbttitated; 220 mbma%mgammmwmag@a fipeidnB, and R2 are
attacRAHRI ﬁ%&%@%ﬁ?@&zﬁ)%@%h%{@ﬁﬁwqﬂé%‘ bstituted piperazine,

morpholine, or Substituted’'morphqline ting. [0110] In certain embodiments,

RIMNEIRAnGgE iR cIRAdHBAIEOG A g BmAtS WHW“@QM@?&@““ Ciaalkyl.
at{mbepl foRBeanospIMNrettsind. 40 RE) Brevided ithahio@siopss atom to which

egnlcal entity chosen from compo ds of Form [: NO Ar C
R'a %% BN B %)Eilrﬂu’lg u?/‘)“é‘hadp%y“ macem%gﬁfllglélgés?gﬁwl%ed
piperghits, &ﬂpalesmelweé azopaneypipntzoeplebdtymbipgsziagdroirhakge, or

substmﬁéﬁ%o efeln Arlgemd Q are as described for compounds of Formula |
and R2 are as described f r compounds of Fonnula Il and wherein

p EABketnirsHAR Snbedimeaitay Paod et vidniha nifFpgsy fiom to which
R! n@qﬂhme@[ﬂmwmﬁ&saﬁﬂs@haﬁgmtmm@ 3and 4 andqis 0. In certain

RSB AT e S BT eeial o

Formataliddiments, p is 2 and g is 1. [0114] In certain embodiments, the
compound of Formula | is chosen from any of compounds listed in Table
1. and/or Table 2. [0115] Provided is a&)least one chemical entity chosen

from compounds of
Jor

W
|

-Nar2
R R (Formula III)

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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Formula V: R WIIS}- N Q * Z (Formula V) and pharmaceutically acceptable
salts, solvates, chelates, non-covalent complexes, prodrugs, and mixtures

WoeER Y Herein W, Z, and Q are as described for compound® 6T GRS+

and wherein E is chosen from C0-C4alkylene and substituted
piperi@in@,"ﬁb’ﬁéﬁ@,eé}ﬁﬂqw isEhase éﬁ@fﬁz@{eg r@%t%@d%i@e@ﬁﬂe%@ holine, or
b t'SutbatltUte %ﬂlno.. 23 WO 2006/020767 PCT/US2005/028549 [0111(% In
substifils iW%W?B UfnEhEs, R4 is alkoxy. [0117] As used herein, the chemical
eriflié8]of theqpreisemhishetinsmire Rannin Blédeydiharmias estinalyseaceptabdewhich
R! anggivée}g\é%&{e@r%%%s rﬁQ ﬁ&gnﬁlf hrarmaceutically acceptable derivative

or prodrug” refers to any appropriate &llg'rmaceutically acceptable salt,
e &r} KhityPwdedsient Inpgrane cetwinal ontdtheheleriviatimecofmewndpofind
Form@hthis present disclosure that, upon administration to a subject, is capable
of providing, directly or indirectly, a compound of the present disclosure.
Particularly favored dgfivatives and rmugs include those that increase
the bioavailability of the ¢ al enti of the present disclosure when
such chemical entities ar adr%ﬁ red 8 a subject, for example by
allowing an orally administered C% ﬂ%;md to be more readily absorbed
into the blood, or which enhance dgli R/ of the parent compound to a
biological compartment, such as t(@%@)g or lymphatic system, relative to
the parent species. Prodrugs can iRgclude derivatives where a group that
enhances aqueous solubility O&Etiv\eﬁ%\m@wﬁﬁlﬁqgm the gut membrane
and ]in%r?gg%ﬁgggutoatpce ﬁt&lctugca of Formulae (1)-(V). Other prodrugs can
PIREHS &SROSR At RRHIRL S, AP T B S ta e i SrRIfs s> Prodrugs,
and mipéuzgsofiene ety exeiationyref @herp asaiuscaheddion deamebithés elf\F enhalademd R
r ' i [ [ eftain
and RGNS _&9@%9&5@%@@3& 19L I RAEN O &gﬁg}&n H BN H8i2 3, and

embaodiments, chemical entities of the present disclosure can be maodi
4 and gyisehasARifigahrBPiate functionalities to enhance selective biological

propenjesin Setehinmacibaations aesikanaseh it dhens and4nglededose certain
emboc\{\lllqliggtscaniin reasefrbiol%gicgl pe etr.atbon into a given biological
compaf‘t?ngn SN 26100t ?y?‘ﬁgﬂalﬁc system, central nervous system,
td MdAHash eratan iamlityn¢ntrgasechohehilityto2adiodh3adidinistiatibnebitain
embodHiEGHAN, ALMELERglism, and alter the rate of excretion. [0119] In some
embodiments, chemical entities of the present disclosure can be modified

td YA ditatdn restiinsabefiments dhe seranpmag, efftremaly dits showsaofeom aapy of
compdsundifiicatiaons TablénchHdeodaaBagple, derivatizing to effect or enhance

A P R s 5 TSR

Formula V:

R4 O
Y E N )J\
A\
o I > nQ
wo S
(Formula V)

and pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein W, Z, and Q are as described for compounds of Formula I and

wherein

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

R*is chosen from hydroxy, alkoxy, amino, and substituted amino.
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affinity labeling, or fluorescence labeling. [0120] Chemical entities of the
w &resent disclosure possess inhibitory activity with at least one

Hoe(t7fdg enzyme. An ATP-utilizing enzyme refers to an eRZyHIERY028549
catalyzes the transfer of a phosphate group from an ATP molecule to a

bi?(gq%ejcﬂ% Q%&H{R}&;&P@qgm&wrme. Examples of ATP-utilizing

enzymes include, but are not limited to, synthetases, ligases, and kinases.
THEW AR decusad aeimithe) dirmied cpitisainbthsarmsratdisdrstamcrnisdade
pharndt AN REUKHDbId MRERS s \MPrda O RELETT PA THASZORIAZ8H4 Acceptable

. [0121] Without pbeing limited by theory, ATP-utilizing enzyme n
e B SmTAOTAS SRS ATt AR Rl st o
an esgorhydutelsdiaitspovetsitderivabstrefie fonthevpdagphorylztion tisdtiore that,
upon GGG S UGS AILY §L‘EH§£&9WCH§@%M} 19 HRRAGHYS 88 Abound

catalytic domain of an ATP-utl izing enzyme and thereby prevent 'substrate
of thepsesart Jirebosune-cBastindanp daviereAd ciratirsAuhptrdragsipe pidssthose that
incresliseiRBicrexbilay JTuRash@retel tiitRs® Mhipieaciviloddt2den such

Prqgtein kinases are among the largest and most fynctionally diverse, gene
chemjgl SN A% AT BT B U Eet (B PP S IHE (4 S ATElo
admisisprarethnoityrefiuah zy bres dmevkadi thab scabaly it ol trm dilvo dretreaidddrhance

delivé&%ﬁﬂg%%gt%ﬁﬁ%{&rdw §%M€E&l Q@Iﬁjmﬁ%gﬁ% WiEtERREor Iymphatic

grouped Into seven'major groups based on the deoxyribonucleic acid
systefiy tgf@d@éh@@ﬁgmcgwgg.i SRTIEY SR dgsiiie derivatives where a group that
enhaf6ai iR a G RydaPaRNe RPN kibAsE e AR GnbnTLHiO g BAnded to the
roteip kinase A), rotein kinase G), PKC (protein kinase C) ..
SRy I S H b LML A A A G Ry s
ADMEy(@hsedB@mmdﬁm@imemmwm@mmmd/mnwmKﬁtbgly@tﬁg@ncsynmdeend
thereBY Sttt SCME il HNASES) v les AR QA ¥saBlmigrile 7, Sterile

11, and Sterile 20 Icinases), TK (tyrosine kinases), and TKL .

(kL8 FarssseimeEnodiognis e @@%ﬁﬂ%ﬁﬁﬁé&@ PEFRRYtifselqeye can be
modifikd By ApEAd Agp AP AnéioMBKS, i Ekbdn B/ ey B Bit lodidsPproperties.

and SGK1 protein kinases,. The CMGC protein kinase, family includes.the
Such AR A A e BT T DR By RIS R S e e R g g
pene®@3Bm 16 8-giveBBi6] agichP@Buparmt i AP ap W twid, KimaislesficTisten\patral

nervég{%\%eﬂﬁ,%%éf’émy Jpfludas e DARKhM éﬁﬁ%ﬂg?o Sitdretindrhifofion by

~_ PRAK, and c-TAKI protein kinaseS. The TK protein kinase family includes
injectiqwlen meBROHENEAICTHCA RS RKITORCK, PDGFR-a, LYNA,

SY1 endS Rimpraitiodinase schbnd Rl Entiretedd thinasseiardlicinalutdem be

.PA%Q rotein kinase. [0125] Certain chemical entities Pf the Lresgnt

y . h

mod e 5 R BRE P QISR T3 h e S e B R oG uch
modifeletitnityas mslidfinga trermipleClhrtanticheticeffesitniesnbince binding to physical
surfaces such as beads or arrays, or modifying to facilitate detection such as by radiolabeling,
affinity labeling, or fluorescence labeling.

[0120] Chemical entities of the present disclosure possess inhibitory activity with at
least one ATP-utilizing enzyme. An ATP-utilizing enzyme refers to an enzyme that catalyzes
the transfer of a phosphate group from an ATP molecule to a biomolecule such as a protein or
carbohydrate. Examples of ATP-utilizing enzymes include, but are not limited to,

synthetases, ligases, and kinases. The kinases can be animal kinases, including mammalian

protein kinases, and human protein kinases.
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the present disclosure exhibited selective activity for at least one of the
following protein kinases: AKT1, AKT2, AMP kinase, AXL, AURORA-A,

W/ EY2/cyclinA, CDK2/cyclinE, CHEK1, CHEK2, CK2, DRERRIP2005/028549
EGFR, EPHB4, FLT3, GSK3- a, GSK3-0, IGFIR, INSR, KDR, KIT,

MARKAPK AL A BEAPHRi MY ESI2 ANk i &REPLEREBRsd by
a %[;K , PIthIﬂaS. , PLKI, ROCK2, RSK2, SYK, TIEZ, TRKB, and
COmIp g R S A CHE MR AR R TP R B ERsenPunsia-tBfesgrve as the
substgdtelthtbeautivithfaylAidR IrAbtMO POOEIARHTE SRCTNIS? 0052854 Dounds can
: ical entiti esent disclosure can be pre d
B e el Lo e R A A T B prvn
substggisdhirdingcan be prepared from readily available starting materials using

theofiewying @enerammeiadsanemkiReartiat{t o ihbe aRRIesiRIsL IR hibited

where .tlmical ohﬁ{gerred rocess conditions, such as, reaction
1 1mnase

humaféﬁ%%%ratures, 3 Rofs 58S of reactants, solvents, pressures, are

gilel2jtRertpinkéssconditionmgalre hispdendavitfiassiotinisecaiaiashe
amilREakH it ry. with the ¢ r solvent used, but such
T B PO B el
enzZymagitithiv Bifdhtht setalviedqomeie meaplrsad iy sagumme pandpisarenteo Moscuman
proteiskitiegkin tha Qfﬁhé@rb_‘éeg‘}tliﬁﬁadi ﬁi@f%’ gxgﬁepgmiﬁybg%&%?%ad ry to

revent certai ional groups from undergoing undesired reactions.

deoxy%lﬁ?gblfgebcrg elct{#g%g&}%ﬁ%%g%’lc ggﬂ%@%ﬁﬁfﬁﬁ% }l}g%&fa%é‘%%u as suitable
(Calciuaﬁgﬁimnéﬁnﬂmtsmdm prudeiiepinissing Garlicclading CHoAdbgsaipKiase A),
PKG g{g‘ﬂt&fﬂ 0 et 'iﬁ’{o‘?éiﬂrﬁ&'%e'l‘z‘\j/\‘}%%é%f @Eﬁ}g‘%&ﬁ%ﬁ%@gﬁ CMGC

lescribed in T. W. Greehe and G. M. Vuts, Protect roups In Ofganic
(contaiping 6OK GyettmrinendrrWMARK Soitegenomtivaind hefisTKAdadyenaen synthase)
and CORr@D(Q120)RUARRE)) SEE (hemited : sealf.\iyé‘a?stgét@}ﬁ&??dseéﬁdg iﬁﬁ'@ﬁha 'Srerile 20
. C ain one or mare ¢ nters. Accordingly, if desired, suc
k‘nas%sﬁ%lg%z N %a%eép%?gdurﬁﬁg@ﬁ?&]ﬂ‘% 4P Efdrecisomers, i.e., as
inﬂN{RjﬂdaTwAﬂBmmm(mmmfmnﬁ}émlpd@smemMrmmh@URORA—A,
MSKﬂ] M§f€§ﬁb§@ﬁ1 ﬁ]ﬁ@? 'ﬁﬂﬂeﬁidaé@fﬁ%f&g % ﬂlﬁﬁyé?sf’ﬁ% réhﬁ(%e rotein kinase
“included within the scope of the present |sc[105ure, unless otherwise
famﬂmr&a@&aﬁ%@&éré%ﬁ%%h O udipfix GRS IhBréBE 2aR B 3-¢,
GSKaoB?wamdl, rSiBg, P8 WM%?@WQCQJW%P@S&:FQQ Hﬁﬁ%‘?e@;a'?&r CAMK protein
.___stereoselective reagents,well- the art. Alternatively, racemic
kinasd B T A AR R G e Shedy KBk i
proteipdfinageshide atsgrapbiy, kutise fresidhimgeige tis AL, FLIIFYN, HCK,
INSRGEFEBERY BPRIGECN e PREARA ROGRIIG fRA P&%iﬁ”ﬁ‘i?é‘sg'ss. ] QOJppIeRALS

. chemical entities of the present disclosure are presented In the reaction
kinase fpilydacipges PAK?2 protein kinase.

[0125] Certain chemical entities of the present disclosure exhibited selectivity for one
or more protein kinases, where selectivity is as defined herein. Certain chemical entities of
the present disclosure exhibited selective activity for at least one of the following protein
kinases: AKT1, AKT2, AMP kinase, AXL, AURORA-A, BMX, CDK2/cyclinA,
CDK2/cyclinE, CHEK1, CHEK2, CK2, DYRK2, EGFR, EPHB4, FLT3, GSK3- o, GSK3-,
IGFIR, INSR, KDR, KIT, MAPKAPK2, MAPKAPK3, MET, MSK2, NEK2, P70S6K1,
PAK2, PDGFR- a, PDK1, PIM1 kinase, PLK1, ROCK2, RSK2, SYK, TIE2, TRKB, and
ZAP70. Certain chemical entities of the present disclosure exhibited selective activity for

AKT1.
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Examples provided herein. [0131] Chemical entities of the present

disclosure can be prepared as illustrated in Scheme 1 below. Reaction of
WQ 888 Hately substituted a-bromoketone 4 with a thiourea BCTAp2005/028549
provide aminothiazoles 6 or 7 via known procedures (e.g. Hantzsch, A. R.,

etrgh 2 BEOndBRA1 eRbiBdsISF M7 ELerk é{sci[)@{ﬂé%lﬁl%dp{ﬁ)ggﬂ%@t%%ﬁmds well

lley, 1979 and references citéd therein). Bromoketones of structure 4
knowpdp ¢ Bfepared by bromination of the appropriate a 26 WO 2006/020767
P Q0273 2051028 546t es et e peckeio AR s1aiseetankbO pr8 e defbiefebdily
. ngley, W. D. Org. Syn. 19 122; Corey, E. J. J. Am. Chem. Soc, 1954,
availpF GG e iR e g T e WA be
appregtaeﬂﬁlﬁh@t%@rﬁb@m@parg@femdm@m@spdhm siplnesvisakriowtemperatures,
timesPAANBIHIRS cTHERBRISACTIAMNI - LBIARROSASHS IR IS Ry HEABMINE s can

the resulting chloride with ammonia, reaction with FMOC-isothiocyanate
also bR HStieenls HRiBrETEcRSH Rtn Rpdirnsentitient o pirgtsthe agtents or
solvefio i dinysdetpootaiitionsand tudaadialinedbylaiyeBasd s eagantbProutine
onii reg&(‘g}ign v(\)/ictgdb%rS]zoyl isothiocyanate followed by acidic hydrolysis.
P mgrepargttlon of compounds of structure 7 may also be accomplished by
alylagdmdigionedlytas apPropriverrabtetitowitkidies -thgwHerenvéstional
proteéﬁﬁé' BEbEHR lfﬂa?%%e@a@ Fool p@@éﬂ U tald ﬁﬁﬁ@f@ﬂeﬁ rgY@lﬁg q{'&ﬂ\‘ﬁldergoin g

alkylation with the appropriate aldehyde under reductive animation
mldes&i,#

FERSTOPAMTHURR AR B IAA E PR B & UL B iRng! eraHasAg well as
suitabdenditiitisnsvith theteing phid it peitbcligr et caldh dubt acitlgrupariexybl
acid.anhydride to proyide the amidothiazoles 8 or compounds of
koo £ BB S A S e W e
and Go PvitNmep cBrmprsting Sob et iU $aj0¢ Sp1 Getid Fhakditeaciohn Wiley & Sons,

1999 MeihedeloguharhesrGeveloped for synthesis of aminothiazoles such as
7 and can be applied for the Prep‘a,ration of chemical entities of the

diE g rEvhamates AR RR! RRUTTE O phepresenf disagreprsLg Ontds 08 or
more tBir)] Salterne Acddaiinglyrafmiediiat) 30 cOhpoiBredh Hepuepardd©r isolated as

ffrmation HZN R3'L !\fﬁac Iailion RI3-L N NH%.-I\{H XS NH xS-N~Q S.ZZ W
pure s 1as

36{0/0280?1?1‘2, éﬁ_‘ aaﬁkl{/l alﬁbﬁl% ke%%(l)(})/ €rs Or Creomers, or as s reoisomer-

enriched mixtures. All such stereoisomers, and enriched mixtures thereof, are included
within the scope of the present disclosure, unless otherwise indicated. Pure stereoisomers,
and enriched mixtures thereof, can be prepared using, for example, optically active starting
materials or stereoselective reagents well-known in the art. Alternatively, racemic mixtures
of such compounds can be separated using, for example, chiral column chromatography,
chiral resolving agents and the like.

[0130] General synthetic schemes and specific reaction protocols used to prepare
chemical entities of the present disclosure are presented in the reaction schemes and
Examples provided herein.

[0131] Chemical entities of the present disclosure can be prepared as illustrated in
Scheme 1 below. Reaction of an appropriately substituted a-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 oi-
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1 O R3L N acylation R3-L N NHZ -HIkQ W SW S 6 8 [0133] Chemical
entities of the present disclosure may be prepared by the procedures in
WM The requisite diamine starting materials are either “nbWH28¢& 40
be prepared by 27 WO 2006/020767 PCT/US2005/028549 methods
nown jn the art. Alternatively, chemical entities of the.presen discll r€nn.
methy rﬁengvge{oneg a?so ngmwn glﬁiee u esgg.r‘gl;. C%né%g, é}{} A%O?Sr gé]"gi' 8?%322,

ay be prepared by routées described | may

Coreyaféphrbd\vin heprosd dRSY, ifd SEHEmKingJerfpatirdsoPeguehera. 4864, 3459).
Thiok W68 derlftutD %HWB%%%@M@H{%%&MI@&%& ARG ISAREUP) -

can be protected with an alcohol protecting group, such as trimethylsilyl,

Procefies o A AY RIS BRI R SRR ARG RS LY RS OH IR EE Rith
chloridn veithi aenpretectiegegralpiti N @S 4stkibeyapaeniyl @k ed by deprotection with

. tert-butvloxycarbonyl, or the prategti up,may. be.a soligd bhase. .
B T A R AR BTl i on i

Lawepienét irigetb @p reamiiprovitebennmpbisetisiocyanasn srlovethbyeeidigihzdredysis.

PrepaPiA¥iHlSrcRIROBYHh A9 BNHRE RO 2l cABNS: talsigimadd B dig1ationaling with
agents 11. Alternatively, acetals/ketals of structure 7b canﬁﬁe a }/I%te(} or
gslé, 1, I, mesylate,

the an A ORRREY IRl By i frSis, THIaVite BEmpst

or triffdteylatingagéntt vielatianasien witpiepasprbyiéataiidetinle ahdenirdinitizeles
.12 Preparation qf amine C lish re ive nay

S ot S A0 B T S AR

with threapipersiiaacidraiieridrhcedinppinad orApsheayligacith b yesiisrépraeqyide

the artliRBFALASs $BIRIYMBIRDHAS YRR ACYALPR I LIS RRIRERPs ¥R priate Z-X
acylating agents to provide compounds of FqQrmula 2a, or into

alkylaifig AeehidR 815 meanrBin PARE IO PRSATE SO S AGE B B drmula 2b.
R¢olLg2iyv8 didiphiancesition hetoduipgiatasideh yide doket doesyorthesis of
. alkylation with the a i lide, vide, :
i B R A e B A SR s o e
discleiexd dsenefenrxbaple fevaady Fefucthal - didpgiSrhemhid %Bp propffle
amine with compounds 10 or reaction of the appropriate amine with
alkylating agents 11. In reactions of compounds 10, 11, and 13 when G is
a protecting group, an additional mgétion followed by acylation
sequence to attach the -C(=0)Q group to the aminothiazole core is

,.Lrequired to provide gompounds of Formula 2a, 2b, and H. Scheme 2 28
R T@Z%MG%%B?R&CT@%ZOOSIOZSSM acylation ~N,~ N G halogenation
WAN-NX-TXATYN G- g,
4
formaton  H,N " 3-L N lation R3-b~ N i
ormation R®” acy R3"
rTle —_ ITJH —_ Jvl\\>—lTlH —_— | \>—T Q
z s 2z wo S g woS g
5 7 I
l Z=H A(ylation' alkylaticy
, 0
Rgij:N acylation R3'L N J\
| S—NH, — Jvl\ S>—N7 @
w S>— i w 3>_H
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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:II-N NH alkylation WSH L or WS or W S | protection L i sulfonylation i 9

WQLWAIBA’AT O rIN'~Q W L then W S AW S A reduction | | oljcﬁ@ﬁﬂwzsm
R1'N"GOR' 10 13 sulfonylation 2a hydrolysis rR' = H O alkylation 4 R'

gl RN AT S0 o SO B
prepam@ﬂ@crmgqgr@@qm@eém Brreme RoAfEakols T By betspatest vigpthe mRpredures

in Sc%eﬁiébﬁti@gfgﬁ)gmig@ B}%%Léﬁ?ﬁtﬂmzﬁ%%% @fal?amw@té\& ?iﬁl@dﬁ%@'t‘ﬂﬂté@'ﬁlkylene
e prepared as snown in cheme of structure can
or K eh 1O G BSOS TS0 B S AR R g S s

mmehysdmtysthcﬂwﬁlated (V) lpﬂgyndm nonmpetindd svkiami® io-t0¢sO Xiidedrvtetkasl with an

amin o%ec% § Ilzm%heﬁpgé oﬁr%l&ez PJR\@(&?}I%%&Q(%%%:PQPH@pﬁ%tGCUng

eme >- N R'R2NH Ar~S'N
grou;(@qy}p: @H]gﬁpl@a@p@b@gigsm contalnlng a readily cleavable hnker Removal of

the alcohol protecting group, can provide compounds 9. Alcohols 9 can be oxidized to
provide carbonyl compounds 10, or can be transformed into the alkylating agents 11.
Alternatively, acetals/ketals of structure 7b can be acylated or protected, followed by acid
hydrolysis, to provide compounds 10. Alkylating agents 11 can also be prepared via
alkylation of aminothiazoles 12. Preparation of amines 13 can be accomplished by reductive
amination of the appropriate amine with carbonyl compounds 10 or by alkylation of the
appropriate amine with compounds 11. Amines 13 can be transformed into amides,
carbamates, or ureas by acylation with the appropriate acylating agents to provide compounds
of Formula 2a, or into sulfonamides via sulfonylation to provide compounds of Formula 2b.
Reductive amination using the appropriate aldehyde or ketone, or alkylation with the
appropriate alkyl halide, for example, can provide amines of Formula II. Alternatively,
chemical entities of the present disclosure can be prepared by reductive alkylation of the
appropriate amine with compounds 10 or reaction of the appropriate amine with alkylating
agents 11. In reactions of compounds 10, 11, and 13 when G is a protecting group, an
additional deprotection followed by acylation sequence to attach the —C(=0)Q group to the

aminothiazole core is required to provide compounds of Formula 2a, 2b, and IL

Scheme 2
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ORb OH Ri.N,R2 14 15 3a [0135] Preparation of certain compounds of
Formula V may alternatively be prepared as shown in Scheme 4 wherein
WRHIS/828{stituent group, such as alkyl, substituted alkyl, cydiGANk2005/028549
substituted cycloalkyl, heterocycloalkyl, substituted heterocycloalkyl, aryl,
A9 WO 2006/0204R7 F&CTIU82005/02854%rsuq§titut§d aryl, heteroraryl,
Iajs}dmubsimﬂgﬂ hete O%N’ﬁyd?ﬁﬂ?éﬁ‘itﬂtcon?ﬁ)b}nds of stfictdre QWN,G
w ﬁrO\ilide acids, of sticitre nlhb. ng,gﬁégtggn otvaniides 4c mbsy#e -~ H
gccemplished by reagtiorPof acid 4b with an arqipe>'<under standard  ,
conditions known to thqgse in the art. Scheme 4 11 RbO O EX~N O
hydrolysis HOVEX¥R® formation Re2NUE N | W B¥HOS |0l XS~-N [ll~~~
ZW Z 4a4b 4c [Q136] In accordance with gertain embodiments, ghemical ©
entities of the prese tyisgfgsure RRKiit ATP p{\'ryz_i,mgaenﬁfﬂ@“'|nhib@ry}_;\r”\q
activity. Thus, onewv p‘é)rta'_nt use oht¢he chemiical eftities of the present A
present disclosure includes.the aahiitration of a}yllﬂast one chemical R1,;11\C0Rb
entity Qf the; present digglosure to a sgbject, sucﬁ;as a h' aga,fo'g)mg.?n_ 24
administration servesﬂo arrest, ameliorate, reduCe the risk of\acquiring,
reduce the devel§i¥f&nt of or at Ieasalkm‘enc@Qe;%lljinn;gbas{i@égﬂptomﬁr of, or j\
reduce the risk ohdevgloping or at least one of theslgfieneal symptom Ioﬁ—rf Q
diseases or conditiohs%egulated by ATP-utilizin enzymes, such a9, S A
protein kinases. BGlS?] For example, unregulatgdao}‘ |r'1°§ppropriately higlg,rll\so b
protein kinase activit Rab@en implicatedm"ni)any ﬁ\seases resulting 2
from abnormal cellulagfunction. Unregulated S)}Ta{;pprépriately high
pfbtein kinase activity can arise eitteandirecty or indirectly, for example, by
G = aihar&'SrHEfEcRIP contro;mgqhaﬁisfnétf: a proeib-kinase, related, for
Re = HOXAERIRcIOgrbBMtation, over-expression or inappropgate activation of the
RE = 2 @M gRLDY over- or under- production of cytokines or growth factors
also participating in the transduction of signal upstream or downstream of
the protein kinase. In all of these instances, selective inhibition of the
aditdan 4f Geprareimiizasd Bambdacip eatedttobtivel p ivepefieiatieffebiown in
schefd 3PEORIO O GE" Q‘Qa%”BQ‘B@fﬁﬁﬁﬁe&%@%@%‘r&%@ﬁé'zlE‘_%l‘d"S?igtB§,tﬁ>r

methods of treating a disease regulated by at least one ATP-utilizin . ,
exampiesyaeié i hasaledNTR- AHlidn guRlipme LIt BdaesEs tAdhne sighed in
the aRXMARIGL RS ELWhsH R IR hRiwll Zingrenaymaidasticipaiesdn the

signaling, mediation, modulation, control or otherwise involved in the

biochemical processes affecting the manifestation of a disease. In certain

embodiments, the methods are uSehénre §eating diseases regulated by

protein kinase enzymes. Protein :

Ar o Ar: 9 Ar N 0
\[N\>_NJ\Q \[N\>_T/U\Q R'R®NH I %TJ\Q
S Sy — S (CHap S (CHo)p
ORP OH ri-Nege

14 15 3a

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

cycloalkyl, substituted cycloalkyl, heterocycloalkyl, substituted heterocycloalkyl, aryl,
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kinase regulated diseases include, for example, the following general

disease classes: cancer, 30 WO 2006/020767 PCT/US2005/028549
WQbMiAfological, metabolic, inflammatory, infection, diseasBSBPa05/028549

central nervous system, degenerative neural disease, allergy/asthma,

substifirigibgghdsitroagaseldabizalion] HASBERNCPEID I FaLowBaEIahRW structure

' ' eing_ limjie theary, specific examples of diseases
4 °?Im§!§}%§§r%§ngi%ﬁ%ﬁdi’fg%?eg%r 1 B PR RS ARt by
reactigRcpfdeidriinsptbroraieinkomdsstsendtndtiondidunsateigvarthritiss st il art.
sclerosis, diabetes, diabetic retinopathy, asthma, inflammatory bowel
disease such as Crohn's disease, and ulcerative colitis, renal disease
cachexia, septic shock, lupus, diaksdeaedb|litus, myasthenia gravis,
psoriasis, dermatitis, eczema, seborrhea, Alzheimer's disease, Parkinson's
disease, stem cell protection during chemotherapg/ﬁ]igé Vivo selection or ex

Rbo . 5 . .
yrgingJfor ahndrmg@u@maﬂi Keic bpne mairadhtrapgpiantation o
\[c]:ldeu W3 ﬁﬂcluﬂing, but not i edgﬁ Mé@\myelmd IeiTkemia,%ﬁroﬂﬁN NJ\Q
m‘Q//eI0|d legkemia, and acute Iyniﬁhoglaszc leukemia, cancer incClugin ut}

not liffited to, breast cancer, lung carer, colorectal cancer, ovarian ~ 4c
cancer, prostate cancer, renal cancer, squamous cell cancer,
gtl&ﬂgi ma, melanoma, pancreatic cancer, and Kaposi's sarcoma, ocular
 diseaSe, LORTRHIARSR AL Ao dietal shrseisehentifiralaf foetiomsnt
dlscloz;;tga{hﬂfggoﬁﬂ?ﬁwﬂh@ﬂﬁg(&tﬁEfl&e.iﬁﬁiﬂim hesitity e ’Tt@fﬁg,‘ %ﬁgﬁft{tﬁ)ortar% use of the
hemi@NSIAFEIEIPSIS Yain graft stenasis, peri-anastomatic prosthetic gra
e Stenosis, prostate %@%gfgfaegacgéﬁ?r%%%eé%@é it Bd?ﬁ%ﬁgﬁla%%%l,ea“ one

chemiqﬁh?&’fjgfpgﬁh@mg@ééqqﬂm@gg due@ctjmb aepdinmsaar Mhsuedministration
serves iRrmadiommMeideeadnG RUIRANGF Xc‘éféﬁf%%e ré@ﬁ@lﬂ%{]&e%ﬁlg urlrzliernt of or at least
IS

one of?l?ege 1eration. [0139] Chemical entities of the present disclosure are

parTCtAy TS ehor redirsdhe skaidsvrieniagmer sleareonstdfiftiredinical
symptamsgiibiigestamer ovatinonsangalatbiesh TRAGEI RIAXMRHIA! GHEIRO WA ein
hepatocellular carcinoma, melanoma, colorectal cancer, colon cancer,
digestive tract, lung cancer, renal-cell carcinoma, thyroid, lymphoid,

Ald'enntamplndipeaseetedoordnepnerdiselyed ghimotsirhiinyiseelbtivity has

been infiHearatR; 1A ARBaeh HRBIGAY BN SRAUSIGHKaTIR: ﬁﬁl\égﬂ%edtﬂﬁggu?aqu or

: neck, @ﬁa%us cell cancer, metastatic renal cell, non-Hodgkin's
AP GPER onTAe hRAPASEA R ASH HRe 480 Arisn BrhrE disrRtY aevaditeatly, for example,
by failuneltd;‘nbmonmimomﬁﬂﬁngaligﬁiﬁnmafﬁfﬂlt@lﬁ Ikluagi:, sanal el ungniaeal,

: C . various solid tumors, multip yeloma, metastatic
e Bl R R et Hesastadr
productipgafeyidiactonemmtiplectye imaartniesgsinabs, icapdsitcattoipaal
upstreal@ GH BORERRRBIA U INOR AR RS EH S £ION ?ﬁ#&&éeé?&%ﬁ%ﬁﬁhib@m

articuﬁq’relé%/r, cancers that maybe treated by chemical entities of the presen

of the 451N Q1 PP RGBT AL RGP FREd o oS BlaeR RisbfEect
(@ngRrisArmomiingfibresaticombdtialan)iRSHEeMal {8SHE NS to methods

of ﬁeatmg)ﬁogﬁs%agg%ggﬁ%é{g g]yaatfiggg o%’ellg?m%’cilizing enzyme in a subject. ATP-

utilizing enzyme regulated diseases include, for example, those where the ATP-utilizing

kinase

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,
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teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiated
small cell, 31 WO 2006/020767 PCT/US2005/028549 undifferentiated

W8 ¢ddenocarcinoma), alveolar (bronchiolar) carcinomaP brgHeH%/028549
adenoma, sarcoma, lymphoma, chondromatous hamartoma,

autoi%%ﬁﬁﬁmg 'f%ﬁiain%f%[%‘ciﬁﬂ)ﬁ%ﬁ&%a% ,%?%‘Ei%&?)‘&%%ﬁl@y £ 36l GAIEINANIous

enoca cmdma, elomyosarcoma, ymp oma. stomac carcmom'a, .

systegy fipaiteratierorayed sfsersm) s A Rs Ay A R gl QEFBRT s aPeRGHrallarization,

vasudfipehiBan) 2aiHAL0NAN an @ A& IR MWV iGaIci MR UMBESd KRBSHS specific
sarcoma, leiomyoma, hemangipma, lipoma, neurofiQroma, fibroma), large

exampls O e g SR O SRS O e R M gmes,

includiejorayspia) Ejenitonyivmepdracitikidmeyn{add nodaicin omitipiikrlsrosis, diabetes,

diabe%mgﬁﬁbgﬁ%gp%myﬁhﬂmm? b&%%ﬁ@se%@ﬁé @?&H‘E@gease, and
us cel

squamol carcinoma, transitional cell carcinoma, adenocarcinoma),
ulcergiipe eabititatiaribdiieino Aishsere SRREY TBeFk [WeHREARsee rardliias, myasthenia

gravi€PANERASGRGHN Sz A ITFINAMAI AR RHOCA GHARAPSAIERBIAs disease,
interstitial Cell(%?r.cinog%a, fibroma, fibr,oadeelnoma, adenamatoid.tumors

stem gl ey e e A CHABRECRILIAF ESISHENEH oHERYRE S sHglozous
or allhgquwigkfdaammrmgmswmaphdpak@uammwegomaphelhai’agﬂdmai,cute
myel I8rl]@ul&§1t§£%1%% %%(%&ﬁﬁ%ma%@[mml%ﬂ%ﬁﬂ& cancer

' brous histocytoma, chondrosarcoma, Ewing's 'sarcoma, malignant
includipgdrmat disvitedun CERashFEBRsE) IR RPN RRAMSRTERL FRIIRGHaR gl AR CRRTPS
prostAtMahSOFERIN Bartie QG HARTYHE A 08HROE AT IATAIRIE SXORIAGES) paabigiic
chrodrgma, chondroblastoma, chondromyxqfibroma, clsteoid o%te(%ma ang .
cane AR AR RIS Ly Sl SR AR e ections,
viral gréwetilommaimgnttinfectoostbiist difermasislmeviingits mémrmgiomsia,
atherggfgfé%gig,s%ﬁ? E%th %MGQ&%@MM&&UB%&% Q}Qﬂ %U&Q!%%E tate

loma, ependymoma, germinoma [pinealomal, glioblastoma multiform,
hypeipligaeiiaroin ORISR AR Y SisfaptadibE b AbReHEalogifd dymage due to
tissuS RPN, Gohd tRSW eHRRAINeh, et Mdedhamaeycdsiage Gyoptalagiaatular
uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor
degengIRlil| dsplasia), ovaries (ovarian carcinoma [serous
cyBadehctercicaheatitinscifithesprystaiddindoanciompidriralauly sectub forl the
treatr?gﬂttgm%ﬁ’e?‘ﬁ{é%hh@: Gti)"gt %%l ﬁUﬁﬂﬁ&aﬁ%ﬁQE{%ﬁ‘%ﬁlefﬂ%&%{‘éancer, breast

eratoma), vulva (squamous cell carcinoma, intraepithelial carcinoma,

cancefeleRRBALTHAIFRICHIOREr isRROCAHEIAR SRS OBHTA (R el ezt (rticer colon

canc&J BRI CRIECAIGID 0RAde) PénkRiceHAGRINBMIE MHYRAM Al mphoid, prostate cancer
rhabdomyosarco a()gchaléeo ian tubes cargi 0 a}% Hem atoIo iCé blgr%cg

and RaRCreRS SR AL A R R n PR PN T R ORI g SRS,

myelghennis lgndpmoiey tidvenkahtiead mykivpko kfprative tistases emultigisatic renal cell,

non-%l}r;c%gm@ﬂ%%}’a?Ql?e%&&ﬁyyﬂf&m%réi%ﬂ&a%ﬁ?fﬁﬁ% RRRHCHAIDR S ma,

phoma’ ignant ymfhoma]; Skin: malignant melanoma, basel cell
panceastisn et qeaniawdl cell dueinait cRATIRS: KAk caHheaTriBaERAqyaTprstitolid
tumog thul oM RNgieMactermateliaior)an Keloids, giafiasis dndmderelaiphoma,

lands: neurpblastoma. . . .
refragtory metastat?c cﬁsease, refractory multiple myeloma, cervical cancer, Kaposi's

sarcoma, recurrent anaplastic glioma, and metastatic colon cancer.

[0140] More particularly, cancers that may be treated by chemical entities of the
present disclosure, include, but are not limited to: Cardiac: sarcoma (angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma,

teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiated small cell,
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32 WO 2006/020767 PCTIUS2005/028549 [0141] Chemical entities of the

(gresent disclosure may also be useful for the treatment of tuberous
WQAMNBLIEEdmplex. [0142] Chemical entities of the present disBobiRAM{)?854°
also be useful for the treatment of other conditions (e.g., inflammatory

undifEIFGRARRId Tishekig, MA@ Raldimifes 0o ERRUMBALRIL 1 25 BE S oma, bronchial

osteoartbritis, endometriosis, atherosclerosis, vein graft stenosis ) )
adenqing, SaCaRIn HIRP oGP Far U A s e B PR, GRiBpiRtstinal:
esoplalgsty (fivenpubnaribeyrdineane adesotiasiacinhjbdiom gdsaetomindipabhoma)

tadi repair, scar tissue formation, Wo ealing..

stom R0 M B SRS LR Ao,
insuliggptargiucignoret EArEierparestiovddetnms fyhesiéasinerapoptissipoma,
hemaRBiBMRAAYIHRE Ao NIBRAIBS Tib RAN NBeELH I ERGRIHARS RIAGTI RISt

as anl'@nmunosupprﬁssant), macular de er(lggra,tion and septic_shock.

( : .
adenqgpn, IS AR DA ARG AR ol QBRI SETPLOMAYARYSEE RN for
(adenther¢isatmeWibhdiseasefapddidiact dyiah uymehbmiteldike miadl Batditeaind uretha

squal ' 8 pat'lii ses, t 1i ki esagit' I ate
s e B R O R A8
(adengRiBRinnASn EAreO B fRslée (AFERINOBIAPEEHIIAG STPTol R bEaEBOBYYe
teratdtélaﬁﬁﬂ@ai??aﬂwiefamrﬁﬁﬁagégr%&ﬁ@f?%?sﬁﬁdmga&f&ﬁ%]@g@iﬁfmg&, _
erapeutic agent appropriate 1or efrecting compination therapy. emjca
fbrol o OF R B T RE A L RERRIP A OF B G R o,
cholakgmwarthenapehiticatgidmsand apiesatoanaberittncl hdasadeskiled inrthhagioma;
_ . : N
Bonegats}!xggé%%aQ'E’(L%l%OLS9&%&8&&%@8&@%@%&3@;@S&Jl%%%%a‘@%&g19%%%%%%

asedon the particular characte r’ugs‘ e cancer _
chonqroesivasinavBRnElieitisarapalines My prbosi| (F /iewircehesaieomaptmultiple
myelaatai;@?m@{aag st i&l&?l/lttd%ld?l&lafﬁoﬂ(a;[ Hﬂ%ﬁ%@%&@%@i?ws |
modulators, cytostatic/cytotoxic, agents, anti-proliferative agents, cell cycle
exo R S SRR A L L PRI AP RBNG ISP e oofcoma and
giant teelj ctetbthiepeatcsggents skyilb e dirg Serimdnpitona, gerindetheganirtkoma,

o L T R B A R B P

al entities

(astrospiem; HiedBaesiomal Bio@ei ArendsmeRtEsENRRMS tiERMOmafaphjoblastoma
multifS#Aob GBS Aloay O staticiaYsata XIct BB MM -Cs Al ipratly . aaR ) Sspinal

and cell cycle checkpoint inhibitors include, but are not [imited tg, sertenef,
cord, R A Ok ST SR e R ST et
carcimfmm mstine;edi’lhml- m&mlpre@ummhmicﬁﬁémlﬁ_sﬂh)e pmmdwo{aﬁz_mian
carcilg’&i%ﬁ%'sa%ﬁl& Ozl [eRIaR AN o G S H USRS IMBEOSH IR IS R R e cat

trofosfamide, nimustine, dibrospidium chloride, pumitepa, lobaplatin,
cell tappes Reriolirbydiayerh Nerpiat i SEeRmoma axbsiantitrsatoma), vulva
(squathr @ RHIEGIshIRSR(2 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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33 WO 2006/020767 PCTIUS2005/028549 methylpyridine)platinum,

benzylguanine, glufosfamide, GPXIOO, (trans, trans, trans)-bis-
WORMNHEAEAE-1,6-diamine)-mu [di- amine-platinum(I1)]bis| PCT/US2005/028549

diamine(chloro)platinum (ll) ]Jtetrachloride, diarizidinylspermine, arsenic

trifyiae e aerYiAmIRG YR ALERM) iy ISRV NERIYB e troatment

zocubicin, idarubicin, daunorubicin, bisantrene, mitoxantrone, pirarubicin,
of tubsrieyfdeleyarissieP Shrubicin, antineoplaston,
3'{deam P @hliaoot Sedaexerd Odyshoveynearalsadasaysisful for the treatment
annamycin, galarubicin, elipafide, MEN10755, and 4- .. )
oo S S AR BB B S5 A o g eid
arthrifis) extamapleriisadndooxitriastivathelesclmosisumeiisgisdiparaenina J0sanptomatic
X BRIAS RLBEALSGROMmE IfyaibSINEldR; D ubaia iRl bulsddarpaiasystin
prostcand_ LN-341 (Velcade). %?48 Exa’rnplesl_ofmicrotubu?%ﬂ _ ,
psoriagigitRBIIHAR BtaBHIelesAERliSHIRLG NG th RSy TR S%H HtggrBation, wound
healirfillfaigtigldscRideRRy difldnnsieoxy by wid isueats ikdebiasti) actanstakobacterial,
., rhizoxin, dolastatin, mivohulin isethionate, auristatin, cemadatin, ..
v SO B S Bh RLATRE A BRI LB oLy Siise
neoplexanrRiesiviowpaisonser sespliititojsctire (GpoletaNIDASHprapiRagY), macular
degelIRRIST AR RBE AR, B-ethoxypropionyl- N | |
3',4'-0O-exo-bénzylidene-chartreusin. [0150] "Inhibitors of kinases" involved
in Wit plsgresdisntfesidhpiresreteciomtinray AiibRO RS ErAlb e
treatrSiIR oL lahibitatedaf POl )iket kivekestéR ki nivdadit an tagibitoss of AKT
PLK-1), inhibitars of bub-1 and.inhibitors of bub-M. [0151] "Antipraliferative,. ..
proel i AR e A A RE BT e e S gt Speriicy
kinas@ﬁl39, ODNG698, RVASKRAS, GEM231, and INX3001, and
a”fUT'@ii?QR'E&%aﬁ&’ Qﬂlb%ﬁiﬁ{yﬁg@mﬁrﬁamf&m tegafukiRentas alin Ao flbhst one

ridine. tiimetrexate, fludarabine, cafzgcitabine, galgcitabine, cytarabine

chemigahenite, 46 dhe RBRIENS GifEIos WAt tioRRt eRE A PHRRPO KRFT At e

appré{aiLfi JRctiabioembalatiex atkrpeyn-Glisaxesl, ainidasalfitie pdsa} disclosure are
EX les of mopoclonal antibody targeted therapeutic.agents in

150 AR SR L N DB A At i L s A6 A person

skillesitiachedtoverukhe kel kospieetiic whishgerdanaimsiad agsisciondf be useful

base@BHRRN Y FXRAMPIES.CRRRG UL a-wimbenal Jeferenreidyanamand
Van Etten, 2005 New En%. J. Med. 353,172184) and include, but are

not
chempthasaP@ise AL Pressaily (Reepiny e RRGTAREE RIS, . %9&%%%% are
not 1i2&fbd ks \eigpenabetprastividilates,ayibstiiioxamnotikib 3 Somernspeoifiderative

examples.of tyrqsine inhihitors can be found i number of refere
sy L Al N B R Ry S B Ry
targeBimh dilerapOutiE apedtsCamosing 8izase niubitensisaréteathzoosIN kin B tabipitors,

histofia dessersias AR e de, I ahiniR (IReN eoniBitdre/ dld 9afiniD (rasTadase
BMS-354825, PKC412, PD 0173074, SU5402, i .. .
inhibitors. Chemical entities of the present disclosure are also useful in combination with

radiation therapy.

[0145] Examples of cytostatic/cytotoxic agents, anti-proliferative agents and cell
cycle checkpoint inhibitors include, but are not limited to, sertenef, cachectin, ifosfamide,
tasonermin, lonidamine, carboplatin, altretamine, prednimustine, dibro- modulcitol,
ranimustine, fotemustine, nedaplatin, oxaliplatin, temozolomide, heptaplatin, estramustine,
improsulfan tosilate, trofosfamide, nimustine, dibrospidium chloride, pumitepa, lobaplatin,

satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-aminedichloro(2-
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34 WO 2006/020767 PCTIUS2005/028549 MLN-518, CEP-701, SU5416,
erlotinib (tarceva), CI-1033, CT2923, sunitinib (SU1 1248), GW-2016,
WRRMOABY67D-6474, vatalanib (PTK-787), AMN107, ZD6474, EHRPEH5/028549
OSI- 930, AZD0530, AEE788. [0154] Some specific examples of
methyipsiAediupeiinad|nase;mbiess aanbetauaddn R GeMBshTIeier§aGE S bis-
hJack élet al. 2004 [l?{!iug Disc Today:Ther Strategies 1,445-454; Fabian
N S A RN P S e S ey
Jtetra¢hdoridadivairidic '13713_Bcrlzﬁliri|€‘lﬁ&éhl@&g@ﬂddﬂﬂq}@dﬂé:%w%igg;l@gmyf&?mdecyly
Y- _ . [OScovitine -
7 S D G e
pirarupicif, piagffih valehedr sramhicimn mitbieoplerice, Bricarsinotdimicephwlino-13-
R AR P et i R
include, but are not limited. to, - . AN-9, apicidin derivatives, Baceca,
deme@%’ﬁﬁé}?ﬁ}i\’ﬂ‘s?%ﬁ?é% 88’&'%7 E‘%t-lﬁéﬂ%]f’%ld%?%@?oa FK-228,
FIRR146BA3, 3 2P 7t HIYP@:id 2ctiBithbBLMMGEDdIE 03apdS4nBR52,
PX13- j ivatives. iJohydroxamic aci .
e S B N B B ctacysin
and M%ﬁéﬂa@éﬁﬁﬁ@@%rs include, but are not limited to, lonafarnib. [0158]

Cpotiaig] @Rbﬁ@immlﬁtﬁmﬂéSﬁﬂ%ﬁﬁ%ﬁ%@ﬁﬁ&@%ﬁﬁ%@?ﬁ@ﬁ@ﬁds

. treating disease jp a lect comprising.the step of administeringto a_-
Pad“%’aeé}evc%‘?ﬁ%neees e e A SEBANT AR S Bi{ Bp ROl
rhizojgastadassathe micabahititis ethtbeapremetttatisctemudotin, OPRI GBSO ARNENERLA76,

vinfluidiSeasesal Rg/egulated by at least one ATP-utilizing enzyme such as
aﬂ‘prétein kinase. Certain diseases can be regulated by one or more ATP-

ulifiZthy SeRyefaeRles of torsisomesatriahi e JenaEenngd kunasrmire,
irinotéosiy deb@amm'l i Bift%hﬁﬁy@x{kiﬁb@@gtﬂi,?ﬁl@%ﬁﬁmw%ﬁmeh'ﬁ%%ﬁ%éﬁﬁﬁ% one

c ical.entity of t resenft. disclosure that inhibits the activity of one or

i 2SR G mar SLFUHE PSREOUAR BEHplSEaR no
limiteditg|oghibstoahef einr@adtiresespobitdting ibftBelbilvs tines el ffBIdqt in particular
inhibiftlE HBIANG L aRE IO ARINGL STRRHIMHS AL e present disclosure

are related to methods of inhibiting at least one ATP-utilizing enzyme, .
indlaidg forietiisretizeatatn inriades antaensmihth safieNe aligonucleotides
such ZSI@3UEHZIODHGDEIRVCASR AN)iGitad 1 thadrtkedoaf Adnainisterinei®fsuch

subject, at least one chemical entit %{?th. resent disclosure, or a ]
5 e TR SR ST BN ARCHIL Sy BT oAE sdgorsbine
capecifiibitss grdo@tabine, cytarabine ocfosfate, fosteabine sodium hydrate, raltitrexed,

paltitrexid, emitefur, tiazofurin, decitabine, nolatrexed, pem- etrexed, nelzarabine.

[0152] Examples of monoclonal antibody targeted therapeutic agents include those
therapeutic agents which have cytotoxic agents or radioisotopes attached to a cancer cell
specific or target cell specific monoclonal antibody. Examples can be found in a number of
references (Krause and Van Etten, 2005 New Eng. J. Med. 353,172184) and include, but are
not limited to, Bexxar, trastuzumab (herceptin), cetuximab (erbitux), ABX-EGF, 2C4,
bevacizumab (avastin), bortezomib, rituxan.

[0153] 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 (Iressa), BMS-354825, PKC412, PD 0173074, SU5402,
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WO 2006/020767 PCT/US2005/028549 [0160] In certain embodiments,
the present disclosure relates to methods of inhibiting ATP-utilizing
WR KMt tivity by contacting at least one ATP-utilizing enzyrh& THAZALS/028549

least one chemical entity of the present disclosure. ATP-utilizing enzymes

ingl D erase enzymes hosphorylati
N e By L Dge e gL ook MK Fe T 245),
GW-205tFtd-Aq%R Gaisihit evaiglerib (RATEdESOs ANENINE, EPeHEtaCEER-258, OSI-
930, Agasess anddfingges. Certain methods of the present disclosure are useful

in inhib'ﬁting protein_kinase enzymes, including, for example, the followin )

pritLit] IRES SRR SXAR PP OfRerncARferBing ddnase inhibjesrean ke found in a
numbBMX r&&idiey ivhm EDHK 21 cyolin DregHEKI Todd iR Be 3¢t EpYR K A445-454;

. EGER, 4. FLT3, GSK3-a, 5SK3-0, IGFLR, INS KIT

Fabiag L R AR R 2 e Ak EAE B St ERger Rev

Anticoerripes; A0K13 AN lindseclpdadrt pre axdiREd 2o SYK 33838 ITracgenib

(BAYART.90BB)! Poleidine of tha pueseM4lisaasure e ysRiibio1, UNCo1,
n

inhi i%AKTl. [0161] Some methods of the present disclosure can be
VX6iik fibit ATP-utilizing enzymes that are present in a living organism,

SUEN 35 & raampiaab tiontadheckiprattiimingibitbsdmple sunh ae acadimield to, 17-
AAGHHRY S 9 £xEact thereof, biopsied material obtained from a mammal or

extracts thereof, and blood, saliva, feces, semen, tears or other body fluids

or[@hapd dixanmiss o Chistansedpsvrniles ivhibitersdpelodadts arprgtidaited to, MS-
275, ANRPOkLiHIER dBHY RAROH R SCRMA T Crulllzing RRATYABEI £20IRBIE ES-055,

disease or disorder and in other_embodiments, the ATP-utilizing enzyme
EHT02 nEkragtidis d Hhsdds S oMarddr fP Ao 1é2 W bbrditMS iR Rods G 852-
PXDihel ppesexdrdide]| SN FEA atcdedti vaspsAidranilbhndrormmyonech tabedinhibite & X -
563, %%%’B%ﬁg}iwfﬁh at least one chemicgl e_n_tity of the present Qisclosure. In

vivo ATP-utilizing enzymes can be inhibited by administration through

rolA&8 74 Férasinlyscrippeib Hensdrrsa IRy batosase Bisle.dneraie alos igated to,
lonafiipgpresent disclosure. For in vitro systems, contacting an ATP-utilizing

enzyme with at least one chemjical entity of the present disclosure can

indflg8) fSP%mB%?égﬁ%fﬁm@thaafaSFé’é %F%&Fﬁaﬁﬁ?@ei F%&@ﬁéah?ds of
treating disgnsA fiPaustiligieg @mnzynsén gk eraponfipduiridl st the poesauttj etscloseed of such
treanfSRACHSELIOL SR SRR TEATRITEIN SPUE D SOMPAHR] Blesent

) the bresen ISCIOS r_e can be pontacte In any approprlate evice su as
disclegyrgffiltyosnecmhediraphy. eclisense sankeaasrdgted h@dRamenidiBeutilizing

enzyBSSRY¥IPIAIE pRE1SIN R ARBr AN IRIm HRANEAE A BIGGENARIPBY SRDFRidse ATP-
used to perform biochemical analgsi assay, screening, and the |i

. n ke.
utilz] g ARG RS IS P e AP 5 AOLHRS SRR
admipreseng ﬁ?heiapanﬁmﬂybﬁ"mﬂv&rﬂstmﬁdqf ratl ﬂyggaxmte}raﬂycgjpﬁﬂmkaﬁtbﬂ present
disclSRRDnRRIGA M rt%%tgé'é{vi%aéf%'%{e BUCCAlYA Y3 ﬁ%{ng & olantese than one
reservoir, or by any other appropriate route. Pharmaceutical compositions
compelkobiEsanesHat bisthes en wheiriincope riperadmhibits at least one different

ATP-utilizing enzyme.

[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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WO 2006/020767 PCTIUS2005/028549 pharmaceutically acceptable
vehicles. In some embodiments, the pH of the formulation can be adjusted

WA YR aceutically acceptable acids, bases or buffers to eRfidAERMY028549
stability of the formulated compound or the delivery form. The term

PTEIHET ah 3ertEREMBHIM AEUARSRURAHIANGOYR < THACY RNEMRAs of inhibiting

intravenous, intramuscular, intra-articular, intra- arterial, interasynovial,

ATP “.n??é%&%ﬁ%fﬁﬁ?e?&%‘éa VifiriRiBR At aav s e aRaAfiishleast
one cteohiit wesrfOT6US traseniailiselvdiveimertsyCompoundsHdisalorett herein
i I itable dosage ranges for oral inistration can
B puincy ha s e TR B Bl B R o
transigriing 4 Rhosrhate ararpotigmoand\Id kitsiaien SR Ui kvahgrrnzimesdprlide for
examBPRSBYRH SN PribE 18008AELS BRI RIIEBYANIHDSA0SE Alsclosure are
Fom o.%nds adm%ered can be adjusted to fgrowde an equivalent molar
usefuqﬁ]alr‘%i)fy PP B A e PSS g foE e 198l R fRle King Brotein
kinaseeadjyndetaiiNed KT 2 etviiRl &iknsaA KT thasR GRiled BV aCTIR /6] 1AA,
USRI R84el [ 0 jti ' inistration, by,
CDK%?Iti le a Iicatibﬁgﬁgy%%ﬁm%%%%%%le ﬁ?ﬁrs e’ SK3-,
IGF1Re B3R, H&%ﬁﬁ%é%%%ﬁammmw@hwm% POBEK1,
PAKZL; PERGERL €eibes) obthvel nepsentsisclosie RaN ReesSeyRd NG RREBIN g

ivg, for. the desired_therapeutic or prophylactic activity prior to therapeutic
2P e AT USRS PO e e NaBt RS A e
whethet Sdmenistthtidncdithegpestic dootopoterchinbehes piesenhBis AIRIRHEing

enzyrReSORIPREHRN A HACRAIRGUAGS SltSCRVE L RNIINA R PN I gicar
certain ATP-utilizing enzymes or treating at least one disease. emicar
samplgfigEadp #dl preld suiturscRrstirsach thareplbeielsivd satarial ebtainedidutive

mamiAAtbs@ferdésingeasvi ahmorelsysiem FefedhRiRRR UGB S iacH ¥8 HPaRi 8 or

at least ane chemical.entity of the present disclosure can, in certain
x| N 4 P LET 55 ORI R ARPERB AP gatain
embotamieitis, FoXidiBrwilchiegroalantitiesrefubeeprdieatdisciisi@canddea other
[ i ] ' rocedures and can he readily
e L e
thl 7 udiecendivg totthe methers picthsdugrseadipsloansn titenstiahe Aldsutilizing
enzynfiSiR SerRERRQXbibdohigh arpRaviic AicasIIUEAING SisraprS@R%isclosure.

. di ers. The dosage of a compound of the present present disclosure,
In ""’%g‘nci%gé“@%ﬂ%s B SREIRA AR %%R%@ﬂmﬁgttﬂaﬂﬁemeravfﬂ%]&wng

compolbienyithriplesorgres leexicitye (BdGTdal\dneityarfifilo yeckas diriotaceuticals, vitro
e S S TSR S
discloppq pasinghsiefos ggample, combining liquid reagents or combining a reagent and an
ATP-utilizing enzyme and/or compound of the present disclosure attached to a solid support.
The ATP-utilizing enzyme and compound of the present disclosure can be contacted in any
appropriate device such as an affinity chromatography column, a microarray, a microfluidic
device, assay plate, or othier appropriate chemical or biotechnology apparatus used to perform
biochemical analysis, assay, screening, and the like.

[0163] In certain embodiments, pharmaceutical compositions of the present
disclosure may be administered orally, parenterally, by inhalation spray, topically, rectally,

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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compositions can be prepared in a manner well known in the
harmaceutical art and can comprise at least one chemical entity of the
W‘gﬁ?@@ﬂ?‘ﬁ&%losure. [0168] Pharmaceutical compositions of th® pFEeA|P3/028549

disclosure can comprise a therapeutically effective amount of at least one
pharrr? %%m{gglll;ngg\éﬁg%ﬁ]ee V%[?SIE?‘Q'[ ISSCcI)I?nSeuﬁ[e b%%gm%;[l{se aﬂg?te%@?of the formuylation can

pharmaceutcally acceptable vehicle."Pharmaceutical compositions of the
be adjpséstntithseionacswios b attepaecmmdsr beses tadatifue forraeaasibastrbility
of the! RFLENHRAGMMSuREsARRUI S HICatYL! 988 RLMBRRAREANISAL QIO Bl

' the present disClosure. For example, such compounds can-enhance the
includePHPEHARGOML ARG AT NS ETRITEE 6t (REBRUSENE uISEIB SIS B> ire-
arteri@ffeatinshhindee asitigsthe 4| dstaaibebse fitati e wfalhendoimpauads] Wjtetat or
. .beip limited by theory, certain compound can decrease the degradation of
infusign hnlque?. " . . - .

fiie Chemiical” entities of the present disclosure prior to administration or

difibéirdmsporinethieogismmia, epmpihidstlisslaseddiecsanamn 86 dpibimied orally.
SuitaSRUNGERASR J0erblaz A sAnEeRHRlio R IpRIRRSH e Bt @RS s PHRNBMpounds,
compounds in the gastrointestinal tract, Pharmace&tlcaiﬁﬁegm%osi%%n%of bt
but eeperalieSHhTARSRISET - LRt 6 OB AL AR tREF P ORITAGERE thF e
Apprépfidie dosdpesadmisustened-in decst 26 dis 608 engy dlig ardicthd d069 plivcenaimds
.embodiments, a.pharmaceutical compositi ' .
s B R AR b A i e
plasmiefapaiticchg Bresagp propracertdestrdiiingtombmairadedn porrap those
skilleSQ@ &9300diments, chemical entities and compositions of the present
disclosure can be administered by oral routes. The corﬁfgsiti ns can be

prEPrRk AT 0 DR AR RIROAT AR e Sl AT Rl auon. by
multihrappleatibien siyonstsihedickhentibyfdhergiesenttaiseibseasdnosameother

em odirpent co os{tion o[t e present disclosure contain a
approl%na € 1Nierv. a A T rates of reicas

erapeutically effective amount of at least one chemical entity of the o
prE&Eeft didutotcrbeniitivstoEthe becre s Hslasime2pobR BsEaRit e itro and in vivo,
for th@sepey icaly slfectiveamouatiohatlagshoneadditipaat dhrepautimmals. For
agent, and a suitable amount of at least one B%aréa%ceuticalg/ acce tat#e
examglei Hlerit &8558 o BRaRA At Lor RIS e Sa AT IS T A %&E?& '
compl®indLd Sbepresatratiszioniscalrtherbdserttalisd ssche argpdinatt ésletfective for
.. .. comppsitigns that contain Ive jngredi :
L S A DU S RV OR isease
Chengihahentitiesvéahy presetdislasxerrenlsmbmarmepsaahtedin sEsrbifapf safe
usind BRIRIASABHAISG\IsMEE . Ahgaaliverparg digsiicandaseabwddadthvas chemical entity
excipient, diluted by an excipjent, or enclosed wit%in g:élch a %:arlgiel‘rx}gtat thout
of the gpPBE B Pal BASEHE TP eP O S B RIS G o
causitiiesaksipigil sexies aT exibiteof, diveresdipieiticaf be aostiol depldssutidan be
or.ligyid material, which acts as a,vehic i ' Vv th
et T B e by he
skilled bisisamilEhpdosdantiobeevepstosis wotbepprupgrsiect is the therapeutic index.

CherhiCal ILpaR03/ARS éflt%ent disclosure can exhibit high therapeutic indices in treating
diseases and disorders. The dosage of a compound of the present present disclosure can be
within a range of circulating concentrations that include an effective dose with little or no
toxicity.

[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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sachets, cachets, elixirs, suspensions, emulsions, solutions, and syrups
containing, for example, from 1% to 90% by weight of at least one

WRAHEH &htities of the present disclosure using, for example’ SHY $185/028549
hard gelatin capsules. [0172] In preparing a composition, it can be
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ent1t1&%ﬁﬁ%%q9§§lpam?o£ﬁ%%rqbsQlﬂﬁﬂﬁ%t?@cﬂ)g%J%HQ%%O?{%&Q@B}Q%& or

quick, sustained or delayed release of the active ingredient after

within thaiRlasragio 65t HHR SUBROCLEY Sk HIGYIAT PR CAaRIPBSRAGRIH #H OfhRydRCreasing
the atidrpdbd @MeapvRRsitiansaldit presemildiscloprer-crR e éar uHRIedtiBns of the

unit. dosage form, each dpsage containing, for example, 0.1 mg to of
e A R e C B e
adlnilphwmhtwuﬁstaed@mdeJas gn@tary dosages folr human s'ubjects

:L[? RIDPLMARMAS GG COMARIRG AR LBIEHNAR QIATNEE at least one

active material calculated to produce the desired therapeutic effect, in
chemjgad satfion! WitPacsentaBRs19sHE RtaiUses) exeasldrionibstapaltierasii/or
approp@istéaiol dffeatal o ehthadioiemtsagpmpositions of the present disclosure

c mulated in multiple dosage forms. The .amount.of the chemical

o DR B R R Lo AR TRED i e precen
disclmt@datéaa_mdnﬁgiapmsﬂticyacgmw@q@@uwmpm#b;ﬁﬁmas bé uhemmééma manner
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and the particular mode of administration. [0175] In the treatment of

presetlisdes¥ite icrBf FRROSIIREtH reABRP LIS R e RiepentirRlARYS copf3in 2
therapetiRiABCeHeyLifactive TN dhwihbeidaleistood thopiRyear: Hialldsere,

. amoynt of the compound administered will be determjped by a physician
i RS A EE R LR L “POACHS DA Y GHRLD Bt fsst one
additimat@lyerﬁr@mggcntomé gﬁwjmblnimaunhofhe lauugh@@mmdut_ically
acceRBTUNISIRIRGy 106 200 WAIAR (RDELFESRANRE R NEniREviANA] Mg%gs-eme

severity of the subject's symptoms, and the like. 39 WO 2006/020767
P& Vd Smperghadiments of the present disclosure are directed to compositions that

contain, as the active ingredient, of one or more chemical entities of the present disclosure
associated with pharmaceutically acceptable excipients. In making certain compositions of
the present disclosure, the active ingredient can be mixed with an excipient, diluted by an
excipient, or enclosed within such a carrier that can be in the form of a capsule, sachet, paper
or other container. When 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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[0176] For preparing solid compositions such as tablets, the principal
active ingredient can be mixed with a pharmaceutical excipient to form a
WS AR S mulation composition containing a homogeneous Rfik{lirg¥pa28549
compound of the present present disclosure. When referring to these
e a 0 e it | t -act
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erwise compounded to provide a dosage form affording the

than 2R syl b pASIYRyRRMRINSIS it SedstasniyilcriReraBYEF S £ap be adjusted by
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being. i e form of an envelope. aver the former., The two. ¢ onents
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dextrtive, stornsssabigemaitriiielj strecloonponemdaradsiimapiidapbatee alginates,

traga?%ﬂ%ﬂe 5@1&&8&&9%@&%}&i&?&%@fs@alﬁn%m&é%gﬂ%mbﬁd%@
ea

for stch entéric layers or coatings, such materials inclu number of .
modifigry RystRdareitiasa Al IHiRtEr S SFIHREHI AT SIRS BT g aRositions
can hﬁﬂﬁi@ﬁfﬁfﬁbﬁi@@h@b@éﬂﬂiﬂ@ﬁ@@ﬁ@@@ﬁ@@al@ﬂ@n&ﬁlﬂu@fmminmﬂ oil,

which the compasitions of the present disclosure may be .incorporated for
R st e e
propfitydresiysyeupsatas mosscoinglegusise rsibiisy cuntliwrored ConoiHswied the
presée RIS RlGRUSH 83 SaManReS oAl @ea%meeo&pmgeﬁg{s%o&waqu@ge of

well as elixirs and similar pharmaceutical vehicles. [0179] As used herein,

the agtiyhingrrsieniriiss deaitaplion sl bR FERg PrRIShyes known in
the apharmaceutically acceptable salt, ester, salt of an ester or other derivative
ofa ¢ ound of the present disclosure that, upon administratiqn 1o .
e o e YT e delog B S PU AN b aosage
formptikb duementdistlusgrdacamiplibidrinattide wktabatte omesidigat. As used

hereﬁb,erﬁ%' &’ééﬁ@%ﬁ&* sUel deTvales By BIQLEOsHne MR tRose uthigly dosages for

increase the bioavailability of the chemical entities of the present . )
humepsybiaste W hsHEReREM|So ERU R b ComAtRIatr I RACteTRURS araa Y glactive

matcd 2 Wild: RRearal yradiniateded rapimgapaditodiR adreseacliyl @bsdrbeduitable
into the bjood, or Whé

e B e,
compasins pdtlesphSen GiN081620 16T BETIISed 0510k diagofomms. The
amofiSl e BRadIme Qﬁ%:t?e%%f?e%?e@%ﬂ?&k‘?éf%hf@ AGfials SR HamARicHitether
materials and therapeutic agents to produce compositions of the present disclosure in a single
dosage form will vary depending upon the subject and the particular mode of administration.
[0175] In the treatment of disease, chemical entities of the present disclosure can be
administered in a therapeutically effective amount. It will be understood, however, that the
amount of the compound administered will be determined by a physician, in the light of the
relevant circumstances, including the condition to be treated, the chosen route of
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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recipients at the dosages and concentrations employed. [0181] In certain
embodiments, a pharmaceutical composition of the present disclosure can

WAt ¥8hulation materials for modifying, maintaining, or prBS&fUitRy 418549

example, the pH, osmolarity, viscosity, clarity, color, isotonicity, odor,
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suspending agents; surfactants or wetting agents such as pluronics, PEG
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shellap gsitpl adieihady pnd bitlelsditgetats; excipients and/or pharmaceutical
aO\!HYé‘ﬁ%ﬂB‘i‘%ﬁﬁ@%ﬁﬁs% WAL AP RGeS o LB pRANR 1Bsure may be
~ Gennaro, ed., Mack Publishing Company (1990)). [0185] In certain
incorpprpfsdifRb At NS BHIoR ArPhapmR Blifeare SRS P AoH SRS BRIVHERS FHifY
flavobsd epeupkliraldoudier il defiRndiogs UpanflinorxBeanleibes RiendembIouir dich as
" adm&nisli‘ration, delf'verx for,Ena.}, and destire dosa%e. See, for eci<amE)lle
OO ERITgtoiT S Pharmacstticat seidiiegs, Stip?d TR c&HAIR Ehibodiments,

pharmsactutioahpekitiees may influence the physical state, stability, rate of in

Vi@ ?b?%?ué’&{jh@@?n%mgﬁ%’&%%@m QLIBG:BNRQMNET A NG RIERE efers
disclosure. 41 WO 2006/020767 PCTIUS2005/028549 [0183] In certain

to ang piseaiasentisatierprrniaRls ettcrstsr cattieh 3 ssihamriid drebyative of a
comRAMPOS iR HLABNRAieHIdehRAGHSOUP O NBATRAGHEAHS th NAltikReftOls capable of
amgriI(5 , in certain empodiments, a suit%bl% \ﬁehicle o,[ 8arrf'er canb

£EX € . ..
. hibit
provﬁlgl% (et jdelé?% ly %rhl)r/lSI 6?88?& 4 %%W Qund o the present disclosure or an inhibitory
active metabolite or residue thereof. Examples of such derivates or prodrugs include those

that increase the bioavailability of the chemical entities of the present disclosure when such
compounds are administered to a mammal, e.g., by allowing an orally administered
compound to be more readily absorbed into the blood, or which enhance delivery of the
parent compound to a biological compartment, e.g., the brain or lymphatic system, relative to

the parent species.
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solution or artificial cerebrospinal fluid, possibly supplemented with other
materials common in compositions for parenteral administration. In certain

WRAMHEMEALs, neutral buffered saline or saline mixed with seF§Y SiB0MH#P8S49
are further exemplary vehicles. In certain embodiments, pharmaceutical

CQIRRS IS AN BHIBE dikis M TREAIRb /iR RS RIRERI OUAEb OhBdkic to

to 5.5, which can further comprise sorbitol or a suitable substitute thereof.
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pharmaceutically acceptable compositions is within the skill of the art. .
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l0-erodible particles, polymefic compounds such as polyacetic acid or
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en be deliyered via ot injection. In certain embodiments,
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a pharmaceutical composition can be formulated for inhalation. In certain ..
POlySORSERIAN PRYYSRTRGHA SOk 31 thepriseningideritine cOAtAsE Hlichd e apals stability
enha#ﬁﬁ‘ﬁé apenadditpnalsthesep eriticraen tosadthe dbsmvilal agenss awltly pouldd metal

. for inhalation. In certain embodiments, an inhglatign solution comgrising a. )
e A
exciRETH BEI00PHIBEBAS inithadjwvithis (Rattatsonisd haisAaticbFebesse, 18
Editi%g,ebmﬁ?‘&&ﬁé‘i’é{ﬂé&?ﬁ@ﬂéﬂ'ﬁhﬂlﬂiﬁﬁ&l@&BJ&K sph delivery. In other

embodiments, solutions can be nebulized. In still other embodiments, b
soltichs, Tpswieis aringimenisotherRiireal BhtRacarHa! GRIBRRATLton can be
deteﬁiliﬁﬁg?ﬁb%ne skilled in the art depending upon, for example the intended route of

administration, delivery format, and desired dosage. See, for example, Remington’s
Pharmaceutical Sciences, supra. In certain embodiments, such compositions may influence
the physical state, stability, rate of in vivo release, and rate of in vivo clearance of the

antibodies of the present disclosure.
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can be aerosolized or vaporized for pulmonary delivery. [0187] In certain
embodiments, it is contemplated that formulations can be administered

WM OR Certain embodiments, a compound of the present didtdétPa R840
or without at least one additional therapeutic agent that can be
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in the,.compounding of solid dosage forms such as tablets an .
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. f re of tahlets. In certaj mbodiments, by.dissolving the tablets
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prepacitiGNET ﬁ@ﬁ?ﬁﬁﬁﬁ'&éﬁﬁb%% BP0 ggﬁqﬁﬁfgﬂg ASAIRIGRPINR S, the art.

lactose, or calcium phosphate; or binding agents, such as starch, gelatin,

or LR 7RI ARRRTE R ECSRIT LT RGBS SASPS I SERAHE
concentistiontaieat| BkE8Rickppbitaio dmkiedonadisnibeationuencyralit esibg dilents,

t into account the. pharmacokineti ameters of the chemical entitie
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entity3HBistelthairRBRAstigblkaLosagRisJSaGhed foat Aghisyes, the
desired effect. The composition can be administered as a single dose, or

pharmaceyficallyaesertiileyehifilen Malher sHRPAoReEMaiN sl S Panenien rection
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. implantation.device or.catheter. Further refinement of an appropriate .
R SR B T oo
solutiopsraryrarsery rd S kogsiotsuenbedirents shapibatime rgpticaicaliyposition can

includf IR AU E ANEhELBHOENSGR M REHS SFRINGR IBROHA 8 Fith an agent,
appropriate dose-response datagé%)l%] In certain embodiments, the route

such g5 e, BFE S RiRTFHRCRIG QAT RRANIATER FOBR Rt Sha vt
polyaégtinvieidhetadgglolioratyl, byaisalht ijestoR)Yhat can provide the controlled or

sustained release of the compound of the present disclosure which can then be delivered via a
depot injection. In certain embodiments, implantable drug delivery devices can be used to
introduce a compound of the present disclosure to the plasma of a subject, within a target
organ, or to a specific site within the subject’s body.

[0186] In certain embodiments, a pharmaceutical composition can be formulated for
inhalation. In certain embodiments, a compound of the present disclosure, with or without at
least one additional therapeutic agent, can be formulated as a dry powder for inhalation. In

certain embodiments, an inhalation solution comprising a compound of the present disclosure

42



intravenous, intraperitoneal, intracerebral (intra-parenchymal),
intracerebroventricular, intramuscular, intra-ocular, intraarterial, intraportal,
WQ2Ht/4t848dnal routes; by sustained release systems or by infiftAfHa6YR/028549
devices. In certain embodiments, the compositions can be administered
.. D blusi'ctinorc&) inuously by infusio ' ' '
e e R L
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[0189] In certain embodiments, the frequency of dosing will take into account the

pharmacokinetic parameters of the chemical entities of the present disclosure and/or any
additional therapeutic agents in the pharmaceutical composition used. In certain
embodiments, a clinician can administer the composition until a dosage is reached that
achieves the desired effect. The composition can be administered as a single dose, or as two
or more doses, which may or may not contain the same amount of the therapeutically 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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administration. In this embodiment, the chemical entities of the present

disclosure can be administered, for example, twice per day and, once per
W29 9819#] The chemical entities of the present disclosure caR(gUS2005/028549

practiced with a number of different dosage forms, which can be adapted

art. FOREQVIOR.S Es&ﬂi@a@y%ﬁétﬁrwﬁﬁaﬁhmpé SOSRRQNBE sRemRRal through

administration. Examples of sustained and/or extended release dosage
use of HRREOPIERGRIECHuteaRO M6t dAtited to, beads comprising a dissolution or
diffopen IHetenst cabposien2 A b sl ieiakwiabaustdisgidatersetical
pump, enteric-coated, preparations, ¢ ound-reJeaseing lipid. matrices,
com R S P e B A e A 1 < I g S £
intrammmeinﬂ@eﬁdmgdlfﬁmtbwrpbtyh(mmmhmmaitityagmbn@z?@mi&g@r,
intrarRGYEIE-ARR 2IG dasagRIA M IRIRGIRHRI3.2HINE SRS B G dSHThed

of sustained release oral dosage form used, the compounds and |
releassiRERIaoR BY P 3resem drydfssurs carabR FRRAtEP RSt SoguRajRons can be
admif@éteredusf BeheXigecashperiodtbfitngy hydanaivgrobbdundnislasitstaindevice.

re al dgsage forms can provide a therapeutically effectiy t.

iGEsb s SR e i e A
impldwsafisninfoenatembotinmentsrtheotiieApdreisaseatiord gatorhidahe desired
comp¥ A e Prsiant dheiareriicatbe slfective Lrpcentiaton 0 a wasBRaNd of

the present disclosure in the plasma of a subject for a prolonged periqd of
embaghsgentsi st astiaaten drins AP & AR EhRS, tHeIRbS ey a0y

suitabBierse«sabensageddetivean qirthd dRsired Ritdled earigl diffasiant timed-release
concen%ration of.a thFEaQeutically effective amount of a compound of the

bomsproers%on { %?:Poss%drrglﬁl] el;:())leisma of a subject. [0199] Dosage forms

cofApfiz]rig cerapusitibpdimedtaricnie dectrsitablofteespraskermasaiiztire
comﬁ%ﬂi%‘ﬁ 9&%@&@%@@1&%@%% B SHAR B IaE exAmBlen WiGE BEfeast one

“day or once per day. [0200] Exemplary dosage ranges for oral
additipial (RSTRION G P8 TpBTleH BHAREPRTENEYT SKARP Kofilsu HEBPYRaY or organs
that RFeSBEéCisalesulcButcamiangestapbied Mg hathmeguidieongpogidiond

er. kilogram of body yweight. Dosage ranges.may bg readil termined:

com R RN T SR e ot [OU P ALSE L S Bt
therapeetiagechpredrenadechithd felinulisiorsagiehopaaragesuhsanuatiyigplanted
back NEIER aparmaceutical composition comprising at least one chemical

entity of 45 WO 2006/020767 PCTIUS2005/028549 the present

didHb 23 & BarmRHTRH S AT RIS TGRS AP EU RO RS A ST SS e g take @

form(tyipigisidyfoa SramBicpatipaintershme Ambpidihentsetilednsinictiois ae 4dbrm
i RIS R RSBl et s o 2

as [ sthahproteimiiieases fohereasledisipsumxican iAdsrrednheerarsated in a
pacﬁpa%'é’%' P KA QU dnP KAy inkt @E’,Eéélf&ﬂ%t%ﬁg the active
ingredient. The pack or dispensing device can be accompanied by instructions for
administration.

[0195] The quantity of a compound of the present disclosure required for the
treatment of a particular condition 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/kg,
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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DYRK2, EGFR, EPHB4, FLT3, GSK3-a, GSK3-(3, IGFIR, INSR, KDR, KIT,
MAPKAPK2, MAPKAPK3, MET, MSK2, NEK2, P70S6KI, PAK2,
WOBKERYZSPDK1, PIM1 kinase, PLK1, ROCK2, RSK2, SYK, R{ELSERIRE28549
and ZAP70. Also provided is prescribing information; for example, to a
admiRRHSAGAT RRAHELA® PIRYIRET, 038 AARTELIN ARACKAARRRIAMACRHARN by
. _formulation. Prescribing information may include for example efficacy,
inhalefien gb igsfefiRmistration, contraindication and adverse reaction
infoegliaepeitainengidal dattRhamniacetdieat HsorbatomdbiEdhigaeitiieal of the
reseR AN ogﬂ}é‘%a%r sent disclosure.can be g F“i‘é{aesd 10 i, and 10 VO, 10, diments
Preschetermme an op?imlzent]r'nerapeutlc or propﬁy ac?icyactlwfy prior to"use in ’
the chyrbjeetsnHtiesefdhamecsentdisctssay sanbelsielivardddyletel misteinddattionse

admiﬁ‘QEHﬂl%f?‘ﬂPfhﬁf&n%%ﬁhfﬂ&nQ% QH&&B@EQF éﬁﬁt%@éﬁﬁk%?&!%%&%ﬁx;e can be
.combination of such compounds exhibits therapeutic efficacy. Chemical
admipistrred. P pRRleirarsIRss daY aad SR B@rdgﬁhonstrated to be effective
- anp) se1f¢ Thinghamiivell onmided sfdiemes¢aRoRtlbisdaesinddeihal@d with a number
.therapeutically effective dose.of a.co und of the present disclosure
of a R o e e e S R R R rgrotease
of a astyeprivad unttiesadfadoipisissivndisionmplesceirsbeadecd renider axsmged release

dosa?éfiﬂﬂ%qné’ﬁa@ﬂ%ﬁe&@%t @fﬁﬁ%ﬁ%‘?ﬁé‘&g Sélﬁﬂ??sﬁ?gag Ws%ﬁﬁféﬁi B?Gi?ﬁé}sion
he skilled artisan. The dose ratio between toxic and therapeutic effect is

releagfg %H@%%Elﬂi@ﬁ(& ERIHERER A Al BBt Sl ase AEaP e TIIGES 6P R
prep{heioan] chaghosukrehn eiilipphhicuiesty dugip therbpetditngderssirosmotic

. treating diseases and disorders. In certain.empodiments, the dosa fa.
e T s e e o L T e o
time-gelgeenpellivip enak esthibitslesegapermis efficacy with limited or no toxicity.
SX@% RP2UHE Dhadispenisabiie JraseRhiFIRSELFANBR urthRh used, the
efine

reference to the following examples, which describe in detalil
compoLy aRe A UTRAUHABATIRE RIS et LS clBLE fal b Bare P Iy i datee form
over diiagaiidical ehbiesnel thecprese shftistiorune, dhyvilided ralpasentliidosage forms
can 3RS RELILIRRAL RLIMANIBRG AN 00,000 G RSIEl Alitiosure over a
memo S, mfy e prgc%ce without departing from the scope of the
periogreSenledis sosup hasryy @ zegsin2otberipenttUbp ousroRdIspafg yspes form

can gRFEXABIERRE R delaying ARk eyirliana ey 8RR SRIIWIRDOf the present

meanings. If an abbreviation Is not defined, it has its eneral%bacce ted

disclpfagnighe RLeSP-OL AHICI A PO ARSE SRR AT BRoa FaHb& i Toast several
hourélifhesphaimiBaihretes]theydesyeat beleyte oral dosage form can provide a controlled

and constant concentration of a therapeutically effective amount of a compound of the

present disclosure in the plasma of a subject.

[0199] Dosage forms comprising compositions and chemical entities of the present
disclosure can be administered at certain intervals such as, for example, twice per day or once
per day.

[0200] Exemplary dosage ranges for oral administration are dependent on the potency
of the compound of the present disclosure, but can range from 0.1 mg to 20 mg of 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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br = broad BSA = bovine serum albumin d = doublet Da = Dalton dd =
doublet of doublets DMF = N,N-dimethylformamide DMSO =
W sbifoxide DTT = (R,R)-dithiothreitol EDTA = PCT/US2005/028549

ethylenediaminetetraacetiic acid ESI = electrospray ionization EtOAc =

the pr%gg}ﬁ 3&% 8‘&% droch sﬁml’b@s % %EEEO£SHS¥ABEEEBH>$XC[%QPQMa&ﬁa1 (typically

oric acid h

a hun[an(paﬁya%xl,remm): rpbRiiEmbstheiasteife ners frppinathfgpharmaceutical

comp@ﬁﬁf@%%&'%ﬁ%rmmm Fdiseasdighpliiave h@lﬁﬂﬁﬁiﬁeﬁ aHléast one
ATP- & ertz.i-PrOH = isopr % IJ = couplin const nt kDa = k
uline SRy RS SERAAS 4 AT Pie LR Eﬁfamg ograp y mass’

kmassmﬁmmapmmwmm@mwmmam@w@mmwmm CK2,
KON el Hosh scppasen iy o ComeistEmInanc,
MAPKAPK3 MET, MSK2, NEK2, P7OS6K1 PAK2 PDGFR—OL PDXK1, PIM1 kinase,
PLX1, ROCK2, RSK2, SYK, TIE2, TRKB, and ZAP70. Also provided is prescribing
information; for example, to a patient or health care provider, or as a label in a packaged
pharmaceutical formulation. Prescribing information may include for example efficacy,
dosage and administration, contraindication and adverse reaction information pertaining to
the pharmaceutical formulation. ‘

[0202] Chemical entities of the present disclosure can be assayed in vitro and in vivo,
to determine and optimize therapeutic or prophylactic activity prior to use in subjects. For
example, in vitro assays can be used to determine whether administration of a specific
compound of the present disclosure or a combination of such compounds exhibits therapeutic
efficacy. Chemical entities of the present disclosure can also be demonstrated to be effective
and safe using animal model systems.

[0203] It is desirable that a therapeutically effective dose of a compound of the
present disclosure provide therapeutic benefit without causing substantial toxicity. Toxicity
of chemical entities of the present disclosure can be determined using standard
pharmaceutical procedures and can be readily ascertained by the skilled artisan. The dose
ratio between toxic and therapeutic effect is the therapeutic index. In certain embodiments,
chemical entities of the present disclosure can exhibit particularly high therapeutic indices in
treating diseases and disorders. In certain embodiments, the dosage of a compound of the
present disclosure can be within a range of circulating concentration that exhibits therapeutic

efficacy with limited or no toxicity.

Examples

[0204] Embodiments of the present disclosure can be further defined 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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mmol = millimoles mm = millimolar MS = mass spectroscopy m/z = mass
to charge ratio DM = nanomolar NMR = nuclear magnetic resonance
WRHNEBE'Y sodium bicarbonate NaOH = sodium hydroxide NR¥3/LS2005/028549
N -methylpyrrolidinone psi = pounds per square inch RT =room
s—sm et t = triplet TCB = troygh circulati
218% tH“uran es P %uof&lgcg %Og%ll L%revfﬁuofls TR fonz%mg
meanmg:e maw@bmylarlmswnﬁefhméxlw has-itsizraereldt wmm%mﬁaélﬂg-
volume W = watt L = microliter M = micromolar Method 1 General
Procedure for Solid Phase Parallel Synthesis 48 WO 2006/020767
AcOBCT/US2005/0288502¥ H~ HZ ~~ Rs Wg/ Z R3 WJ~IO [0206]
Atm SynPhase= amutaiogihgtated (TFA salt) lanterns (60 units, 2.28 mmol)
were placedin a Iastlc ainer (100 mL) with a cap and allowed to
AT swell in NMP (56 S%r%B Rehi% mixture of
Boc penzotriazole- 1fytéol3uh’l§€@iﬁqé?h§lbdmlno)phosphonium
br hexafluorophosphatg (1512 mg, 3.42 mmol), (3-formyl-I-indolyl)acetic acid
(720 mg, 3.42 mmol) and 1-hydroxybenzotriazole (280 mg, 5.7 ramol) was
BSA added, foliowedi9y RENEEHR ARk thylamine (1190 L, 6.84 mmol). The
d container was shaleletovernight at room temperature, and then the liquid
Da Was removed. The lanterns were washed with DMF (2 x 100

dd = doublet of doublets

DMF = N,N-dimethylformamide

DMSO = dimethylsulfoxide

DTT = (R,R)-dithiothreitol

EDTA = ethylenediaminetetraacetic acid

ESI = electrospray ionization

EtOAc = ethyl acetate

EtOH = ethanol

FMOC = fluorenylmethoxycarbonyl

g = gram

HCI = hydrochloric acid

h = hour

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

Hz = hertz

i-PrOH = isopropanol

J = coupling constant

kDa =  kilodalton

KoCOs = potassium carbonate

L = liter

LC/MS = liquid chromatography/mass spectroscopy
M = molar
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mL), McOH (100 mL), and dichloromethane (3 x 100 mL), then dried under
vacuum at room temperature. [0207] The lanterns were split into 6 sets
WGBTS (0.342 mmol) in each set. Each set was placed iP§plases/028549
syringe (20 mL) with a plastic fit and allowed to swell in a mixture of
MeOBMF/EtOR=(3:1 ndé&Hmbgl The appropriate amine (3.42 mmol) and borane-
yridine complex (318 mg, 3.42 mmol) were added to each syringe.
Mgs@‘)‘/ringes were er&é%lﬁéﬂlg\q/vsfﬁ%fﬁngers and caps, and were shaken
MHzgvernight & roomegahgrezature. The liquid was removed, and the lanterns
mg Wwere washed withfdME,(2 x 10 mL), MeOH (10 mL), and dichloromethane
. (3x10 mL), then allowed to swell in dichloromethane (10 mL). FMOC-
mn jsothiocyanate (8%8%g, 2.05 mmol) was added to each syringe. Syringes
mL were equipped withilpkingers and caps, and were shaken overnight at
m FOom temp=eratureﬂlThg liquid was removed, and the lanterns were washed
with DMF (2 x 18'm 1'51 f\‘;IreOH (10 mL), and dichloromethane (3 x 10 mL),
mmothen treated witmallsoiolgon of 20% piperidine in DMF (10 mL) for 20 min
mM at room temperafiie,, i liquid was removed, and the lanterns were
treated again with a solution of 20% piperidine in DMF (10 mL) for 20 min
at room temperdfifé SPPABIIRY was removed, and the lanterns were
m/z washed with DMiaég % ¢Ramgk kablleOH (10 mL), and dichloromethane (3 x
10 mL), then driggl gn%?a{rvacuum at room temperature. [0208] Each set
was split into 3 Subsets With 3 units (0.114 mmol) in each subset. Each
NMRsubset wa¥ placaitieeapiesitisyerogen&0 mL) with a plastic frit and
Nap@tpwed toswellggy;digapadddmL). The appropriate bromomethyl ketone
6.84 mmol) was added to each syringe. Syringes were equipped with
NaO],ngers and caipdimduipxigdiaken overnight at room temperature. The
NMPliquid was remoMethetindpghednaiesns were washed with DMF (2 x 10 mL),
psi 49 WO 2026/020367dP%1'/U§29(1)gé 28549 MeOH (10 mL), and
dichloromethan® (%“x% mﬁ?),at%en ried under vacuum at room
RT  temperature. [02001 THapartems were distributed into a 96-deep well
s polypropylene pgﬁ{glépne unit per well) and treated with 60%
TFA/dichloromethane (400 L per well) for 2 h at room temperature, and
the solvents wefEREfmoved under vacuum. The well content was extracted
TCB with N,N-cimethytagdtanidribfdurfer well) by agitation for 16 hat room
temperature. The resylting solution from each well was transferred to a
THE 96-deep well poﬁ%)?%géﬁg%%a&ate and concentrated under vacuum. The
TFA residue from eafivetberstdissdlved in MeOH (100 L) and treated with
TLC 1M HCl/ether (38th 1)y IhaRiaigdesaentrifuged, the liquids were
removed, and the precipitated solid residues were dried in vacuum to give
MS hydrochloric saltdSlde intermediate amines. [0210] The crude
UV intermediate amines/iggse dissolved in a mixture of

\7A% = volume to volume
w = watt
ne = microliter
pM = micromolar
Method 1

General Procedure for Solid Phase Parallel Synthesis
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dichloromethane/ N,N-dimethylacetamide (2:1, 150 L) followed by addition
of N,N- diisopropylethylamine (13 L, 0.076 mmol) and the appropriate acid
WRRAAGEYE057 mmol). The reaction mixture was maintained FSrZUy 25028549

room temperature then concentrated under vacuum. The resulting residue
was dissolved in DMSO (200 L) and subjected to HPLC purlflcatlon

Method Z) toig¥ovide the desired a&&'ﬂ prod cts. Example3 ]%?
Imopropy% g%_éme-

ﬁ (BTDlmegEfE ph ﬁ

J)thiazol- ZVV (3-|m0r
2- carboxamide [0Z11] A mixture of
2 bromo-I-(3, 4 dlmethoxyphenyl)ethanone (259 mg, 1 mmol) and

I-@xo thlo re 1) i
63@163%0 reflux frﬁetﬁzc%{lg%?coo 4 j::)alﬁg%}%lngt@bge{% z:‘Jir]e3 émb)were

placeEuapoteatmcoﬁmnp@rﬁﬂ q&oﬂd@uﬂh@ e aedaainedi sy orecHs e DINHR §20gmL) for
30 miP2AZhAmiXbre S he S yde amy migmiﬂeﬂyuﬁimmymmmme

522L,3 mmo%and 2-thio henecarbonyl ch orlde %} m (? in
hoxaHIBHORRUENE 13HES: ke RN ML NPT Liame 342
mmolﬂaﬁdeaﬁymbxybetmetvimmmenﬁgtéd imnvalg woasthédet Utihgrresiou Was
dusoprop] qetﬁdlr!ln Pn'\efl @QJ& rﬂl‘}i §£1 d R{Jr Ie’?}%/ '6&? &1%6@&%@8%1{@1 cﬁ&%‘é’rﬂsat room

desired product were’com and concentrated in vacuo.
tempélfhmwem&maquﬁmwws M@ (ﬂhﬁn_ly@tﬁm_s. MeROTAcksdrv(Bb BIME (2 > 100

ml), m%gpaﬁé %E? eeAnd RIS SRILAL e(;vgq Gheresl and dred IHYACKRLRm at room

provide't ‘compound (382 mg, 75%) as an off-white solid as the
tempéigélcsehloride salt. LC/MS (ES1) m/z 474.3 [M+H]. HPLC retention 50 WO

2006 030MEN Rty FRB04028R4S M%M@hﬁ&s“(b%@ﬁ&rﬁ&l) fiehtMBet. Each

(DMSO-d6) 6 2.36 (m, 2H), 3,04 3H

st i lgpl So7oR (8 4288 (20 1y h 4B SO & A
mlxuﬂre'ﬂolﬂDMFVEt'DBD(Bdl JH 8114)-1 T H.d-b)pﬂ.(ﬂﬁlé(ﬂd agring. 3 .420nkirpl) HpdhdSuid:
pyrldt.ne ﬂzﬁ'xgeé éﬂ)S 339:9 Am St %rg Aﬁﬁe&lt'peZcﬁ%y(ﬂnée ?s‘}l,rhlée} Brd gcftupped

N—Z

Hz, 1H). xam

with Nmm@mpjna@}mf@g@g}@m% @pﬁﬁgﬂhtemperature The liquid was

remoQRIORYY tHIPRRRNRsAveRERRRideiiG3Ra! & m'mnyeOH (10 mL), and
1-(benzofuran- d‘%I) -2-bromoethanone (239 % 1 mmol) a

dichlererptbimed3y K B BybLtHien R wrsai oy el e 8?%&?8&%50(’12&% HMOC-
1sothi’8é‘§aﬁ§@t@ﬁ7§tmr§fﬂm§ Qﬁr;i(h) Wﬂg &iﬁ@éﬂ%@ﬁﬂlt@fﬁ@m tepnipEatiee equipped

Evaporation of solvent pro e crude aminothiazole orless 0|I
with pI8RgeTA ARELGAPS: (?flfﬁ P%eéaié "‘f\ﬁﬂf’%%“p‘?opﬁ‘ ycﬁ“mln%

remolvc& ananbh m&ﬂﬁhmhmhedbmﬂymmﬁmﬂa (EZﬁlL) MVe@HOlPimL), and
S HEEIEDS 35 TR PR P
mL) for 20 min at room temperature. The liquid was removed, and the lanterns were treated
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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and the resulting residue was dissolved in DMSO (2 mL), and purified by
HPLC (Method Y). Fractions containing the desired product were
WRIMBI@d4nd concentrated in vacuo. The residue was dissoRfel {{ G40
(1 mL) and IM HCl/ether (50 mL) was added. The resulting precipitate was
iter, iad.i rqvid itle co 0%) as
MO L o TR R D s AR
tempeIEp.retention time (Method A) = 3.02 min. 'H NMR (500 MHz, CD30D)

B hdd A G MRl LA By e e
. U, o, Z , . m . m, . S , . , J=.0.0,
unit pf.wﬁ% o teedyed ity QO%;.oo?)li& @lemﬁgﬁ%w@ﬁﬁ@mﬁlﬁ% 2 h at room

tempétafBrh) arghibbsopres|vikd 4ephmrd indzol-2yiihicphenelPecatboxansidgtracted

. A mixture of.2- oacetophenone (60.mg,.0.3 mmol) and
it e e R 2R o A S e
The gadtheateldiendiitm foch Ovedinyas toledasadims RrissmaB patidpropylene plate
and ORABERRAERIRIRVAEURm] NEHESLING BSIHYE IR AUSREALES VY in MeOH (100

dichloromethane (3 mL) followed by the addition of . o
L) aqdnreriseprdby  dnbiahsither (T 1L A heminiearies rropHuseds the isgHgs were
remo%BIIAHE (R4 pedptatdimelld Fhadeackern Midyie WasumainiMead ald@sic salts

temperature oyernight, then concentrated in vacuo. The resulting residue
Ofth‘?/\f%%ﬁﬁmg fﬁ%%@fb@fl.S mL) and subjected to HPLC purification

(IV[@!:hIﬁj ThernedﬁiﬂﬁMOWMﬁﬁs?md' fdisSoedbin28mttureslting free
dichlggﬁiﬂgtﬂxﬁé/%?@&{ﬁ%w@%ﬁl{&egﬂ agh INHGHRRAHP QRPN N-

~ ded. The precipitate’'was filtered and dried in vacuo to provide the title
diisopepppistirtrreredds adah- G-wred sibthe %ﬂ@r?@fd%‘tmfﬁa@%ﬁ? (&ARismmol).
The daShbAgi i3S Hiintaiie@ fetentian-dimeadMeinperéierdc68d@irated under

Example 4 . . . . . .
vacuRic s FIABEHENSHAEABsohRE (3 PSR RO MBS eieeing B BB C
purifeaiond§ARAGT. Yeopxtwidecthd-dédvedpiogtway bovducide (467 mg, 2 mmol)
and (3-morpholin 4-yl-propyl)-thiourea (407 mg, 2 mmol) in dry ethanol (4
ml) was heated at reflux for 2 min, cooled to room temperature, and
concentrated in vacuo. The resultf¥pFBBI&Je was suspended in
dcoremeiiacd i vpheiitned B additigidrpholinopropyl)thiophene-2-

ofN,N-diisopropylethylamine (554 L! 3 mmil) and thiophene-2-carbonyl
chloride (160 L, 1.5 mmol). The ure was maintained at room

terfiprHturerivensighig-tromoeh¢artditec oty bbaesutidg Yesgidenmol)
and g@gﬁ-@g@g@%ﬂ&%ﬁ&ﬁmﬁessyl@,eﬂﬁfm? HPLG (musagﬁ@(gw ml) w

as
e resulting free amine was dissolved in MeOH (2 mL) and

heaterhatieflratier s and theacapisddo rorey raus Rt SV EY MBASa RS ReEn
proviReUAdR RRVAda b e 1epsIeRdse3siT. mg) as an off-white solid as the

AR Bis g s AR A AL O S R Ml Ts22 L, 3

mmol) and 2-thiophenecarbonyl chloride (220 pL, 1.5 mmol) in dichloromethane (3 mL)

was maintained at room temperature for 16 h. The reaction mixture 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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Example 5
) (4-(5-Chlorothiophen-2-yl)thiazol-2-yl)-N-(3- morphollnopropy thiophene-
W 2%5

BYX&Mmide [0217] A mixture of T/US2005/028549
2-bromo-I-(5-chloro-thiophen-2-yl)-ethanone (72 mg, 0.3 mmol) and

time (RHEARNOIN-A 30-RrAPYRr RO PG B 3 BYal) Harlry. slmﬁoi}(ﬁ Bh3 (m,

was heated at reflux for 10 min, cooled to room tem erature, and

2010), 3 49 & 48 d P 7 el Y ?e%?d@e%s%ﬁéﬁbh@eﬂ‘rrﬂz 1 Hz, 2H), 4.44
(t, J-Jdu:blur@mamam@ s foflpvetiby 1hs additrenof) NLINHZ 1H), 7.49 (d, J=1.8

0 thyl (105 1., 0. I)a\drl%tﬁ’nhﬁrsT rb I loride
Hz, 1@4%%’@@%”% ﬁeﬁ%aﬁ[{ n§rf€|%x 4t ?Foiﬁy gé)eg J=4.9
Hz, 1@mperature 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 addedE’FHélHFe%lpltate was filtered and dried in

N-(4-B¢AZ6 uR VTS TR 61 QOMMPINUIhifel P g)i A6 130 el iopHich 82 (oAb oxamide

IR s o o ke e o a2y oD and (-

morpExamhiEl-Giviethythiourea (203 mg, 1 mmol) in dry dioxane (10 mL) was heated at
reftudtf N Gha@R AR IBRYBIT RGNS AL ARAKBIIAN T¥az R AIBENER e

ate 0218] A mixture of 4-(2-brorno-acetyl)- ben20|c acid methyl ester (77
crude gminothiagaliasd Qe SHolin-4-yl-propyl)-thiourea (61 mg, 0.3 mmol) in

drjoethg na 3t waﬁmamnw@mtﬁgmﬂ,&mmopﬁqi?ﬁﬂ@rmme (522 pL, 3
mmofgeanﬁei%ﬁ r%hgng C%%%epﬁil E)%fjdm y?ﬁ)%%ﬂow eré%ggl htlrrllgdl %?qurenw (3 mL) was

uspende oro ane he al 10N o
mainigiessb Oy RSREIE 0B 01 Fis otpatichthippiueas wb@rtx;dteﬂ lorietesuo,
and tK8%ckulin? r BN INE LEACHANTNIS Y351 Eﬁﬂrﬂ? LC (Method Y).

temperature overnight, then concentrated in vacuo. The resu ting residue

Fractigns Ghaiifea Shersikrses' eresor ke cQumintd dndboamicetipiatiationo- The

r651d1(M\eH§Qﬂs¥dlv'EH&rfMélDHqfrﬁ(t)ﬂdihm eMamﬂAsﬁ@kvexd) M efkladddsal. ) TeBesulting
3C1/ as added, The itate was fllter ddrl d

P B T BB W) G 0% SR M) as an

off-whifd r%sdtﬂmﬁdéesbil'ﬂm@ﬂﬁ@df( E&Y) he)MS E%WEHHHF&M&EntHHR@EtenﬁOH
tlmeé et dA‘g =2e80, TN ‘E@MR'E Bé\'ﬂﬁﬁ?cmo '\? §2.39 (m, 2H), 3.17-3.95 (br m,

enzoFbl11,41dioxin-6-vl)thiazdl-2-yl)
1OH)rﬁof'rﬂ)Nb%roﬂr%ﬂ%tﬁ%bHe%(édee(r’ﬁé&rﬁuaéﬂfoﬂﬂg]%%(m.@ﬂf7 57 (m, 2H),

7.67 @G4BTy Eneiioxy BlienasHAm)ideod (a0 9 -0-Bonmelandi38.29 (s, 1H).
morpholin-4-yl-propyl)-thiourea (61 mg, 0.3 mmol) in dry ethanol (3 mL)
was heated at reflux for 10 min, cooled to room temperature, and
concentrated in vacuo. The resullihgniptedlie was suspended in

d lﬁw 8 fﬂ/fﬂ?ﬂﬂ%’ﬁ%&% WIE%H§M$n%ﬂQQEQQl?%%yﬁene-Z-carb oxamide

[0215] A mixture of 2-bromoacetophenone (60 mg, 0.3 mmol) and (3-morpholin-4-

yl-propyl)-thiourea (61 mg, 0.3 mmol) in dry ethanol (3 mL) was heated at reflux for 10 min,
cooled to room temperature, and concentrated in vacuo. The resulting residue was suspended
in dichloromethane (3 mL) followed by the addition of N,N-diisopropylethylamine (105 pL,
0.6 mmol) and thiophene-2-carbonyl chloride (34 uL, 0.32 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
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diisopropylethylamine (105 L, 0.6 mmol) and thiophene-2-carbonyl chloride
(34 L, 0.32 mmol). The reaction mixture was maintained at room

WOAMSAI e overnight, then concentrated in vacuo. The resuffnf Y&318t/82854°
was dissolved in DMSO (1.5 mL) and subjected to HPLC purification

resulﬁmoeﬁﬁéaﬂa}fﬁnxh@ageﬁsﬁan&&rm@ﬁmﬁw%ﬁf@w@%@&ﬁéé% Wadded.
Th 1M.H,%:I/ethFe6r\/i(§O r?r.lftgﬁ}/[v?:d%a ded. The precipitate was filtered and dried in

° RISERARE Prsvineet PO 7S PRYYES G B/ MemepeBnd 4/ tg) as an
off-winyersalidorsd shjtdioCiMS d¢EaE) M/ XMR2(BSM 1iAd. 41 B oQVELEN i GiPlil0actention
time (MEIGY &) = 2420 Example 8 N-(4-(2

-Dimethoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-

carboxamide [0220] A mixture of 2-bromo-2',4'-dimethoxyacetophenone
(156 mg, 0.6 mmol) and (3-morphsiisufsid-propyl)-thiourea (122 mg, 0.6
ol).in dr dioxart\,(SmI was heated a /(_)2077

coﬁl%ﬁﬁdtediﬁummfc&-&ﬁiemh@lrbﬂidﬁée Way mg,menﬂﬁdl)'n;nd (3-morpholin-

4-yl-15¥8‘p3|1?f~%@&5 65 {H%,) iqg%ﬁqép%rg:g‘@%gfﬁﬁ&%% eatedbat reflux for 2 min,

diisopropylethylamine 209 |L, ene-2-carbony

cooleghip PRI SGHICT W epimbRoNasBtraisetiB Y MeBaurEhr s mEna apsiretesomspended
in didEIREiBiRQBKIIYHEIIBRBA 69ARE BHARShIBMAGURLEHS- 685 HHNTERRIdYSS4 nL,

was dissalved in DMSO (2,5 mL) an bjected to HPLC purification
5 R A L STIRO SIS L e RARE A, MO R it wes
maintbindd Gt/stber GOHperbiunasvaddebk, Tha peacipitatediasviittese T lancbdiienljmesidue
. DOV il ' h
ves OB AR ST 0 SR il e
resulmfwm@ waq displsdim %@H (2 mL) and 1M HCV/ether (75 mL) was added.

The ﬂi@éﬁamm;ﬂﬁ%faguﬁdl\h&?(& %?ﬁb’ﬂ§@%@iﬁieﬁtﬁ@lﬁ'ﬁﬂ@é@h@>ﬂdﬁihimﬂ%) as an
- carhpxam ixture .
o L o ARG Ay o CBD 47D 6 i dipbetntion

time (Btetorp Holir-2.94-priopyl)-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 di&¥#ppgI&thylamine (209 pL, 1.2 mmol)
ROd-{BphRR6tRi6pHAY. AiREd61 IS NN QB AHMihb B FeRA i SPHEHES-
was maintained at room temperatuie over,ni%ht, then concentrated in
vacuo. The resulting residue wa 2 DMSO (2.5 mL) and
sultj2tiéd\ ikifatdop fication! (AethiodoYthidiencZylt)ngfaeermniiGengal.3
mmoﬂ'ﬁﬁa'@-%%}ﬁ%f?m(wﬂﬁﬁo&ﬂélr‘gtﬂ%ﬂg'E’é?%ﬁé?@. MBS 244edn g (3 ml) was

precipitate was filtered an ed in vacuo to~ provide the title"compou

heated) g5 ¢ffgy derdf sritvRReledlio eetheenpsraktifottd seneepeatd in vacuo. The

resulting residue was suspended in dichloromethane (3 mL) followed by the addition of N,N-

diisopropylethylamine (105 puL, 0.6 mmol) and thiophene-2-carbonyl chloride (34 pL, 0.32
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
(EST) m/z 453.9 [M+H]. HPLC retention time (Method A) = 2.93 min.
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(ESI) m/z 481.1 [M+H]. HPLC retention time (Method B) = 2.94 min.

Example 10 N-(4-(5-Methyl-I-phenyl-IH-pyrazol-4-yl)thiazol-2-vl)-N-(3-
WORSSABRAYpropyl)thiophene-2-carboxamide [0222] A mixture Bf T/US2005/028549
2-bromo-1-(5-methyl-I-phenyl-IH-pyrazol-4-yl)-1-ethanone (167 mg, 0.6
mmol) and (3-morpholin-4-yl-pro %lmzk gea (122 mg, 0.6 mmol) in dry
dloxane (5 ml) Was heated at 80 C h c

d|Eﬂiﬂ@8?'R%ﬂﬁﬁﬁe@mt@fﬁiﬂ@fhwmﬂ)eﬁﬂﬂwQﬂl@fmethyl ester (77 mg, 0.3 mmol)

and RSB SO U Db eSS RSO P LR ) e

at reﬂwaﬁmmeucemﬂhtmmmmmmmpmmwmmgm tﬁéﬁ resulting
es1d1fe GEOIG I YA G ERSAENS. ﬁ?éz%ﬁc}%& dslvRAIRIAMEPNE-5

L) and sub ected to HPLC purification (Method Y). The resulting free

dusomﬁnm]@twélérmggéik%% Rie oD and iR sercta bR stienysdd rL, 0-32
mmoBdded (I prasiRiaie wasiiiersd e rdﬂmémpafaﬂ@rabpmgm tltlﬁeﬂtle

com nd (193 an yellow solid a
concRRIE R 4SS TR LSRR M A TNb 0 517 i ubjected
to HPECapupifcation (Method Y). The resulting free amine was dissolved in MeOH (1 mL)
and 1Nr&§c9{}8{19 C(b'aqat%w&s 'éla@eﬁﬂé/Bm&@fx&tmgphﬁe@d\éawm Rrythioto

hene-2- carboxamide [0223] A mixture of
prowéeﬁhemaq qsnez%wa%rylg thﬁe%rwff wthitintid @ed sy drshieritsyiiie 7-C/MS
(ESDEz 46 mmebrnddBinnagbafisndimmrytbthiotengd 22dng, 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 dlchloromethane (5Em_l)1idl¢dNed by the add|t|on of
N,N- dllsr A-eauanyl

temperature 'n‘ 3 ' Ll ; ultlng residue
anzilgwl\mktm@ M&O}(@s&ymba@@;dyw@nb&@ﬁiﬁb@puﬂgmmmol) and (3-

Iti di
morpi}ﬁ)/le Wéﬂ%‘é)ﬁ’ (&)ﬁﬁ)’&%& adaé’d %V zre)cjli)? Vee\(?lvalg1 m anaSLgrle At
reflux dicubtOtoprosedéethe tidenc senpruatd €3 zodngyx@@@amﬁwm@gmmgwung
resm{?éf GJQ&M%EQ%@@ f GRS ESY Eﬁ%%ff%\bﬂd Pk saBREARHRA-

5 min. Example

dllsom%"?é‘ﬁ)ﬁ]@f}?’é’ﬁﬂwﬁdﬂ’re(hé @%}bmﬁ;ﬁ}alghqge@-garbonyl chloride (34 pL, 0.32
mmdﬂy.tmeImhzryﬁﬂweI@aéxﬁ@m@mweo{m%ﬁ@awwngmtgﬁ then

conc ﬂ?rg% ulgelegcgc))( eI?es}dlﬁntggggﬁagr%\égc scslo Vel B%t?l 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 (72 mg) as an off-white solid as the hydrochloride sait. LC/MS

(ESI) m/z 472.3 [M+H]. HPLC retention time (Method A) = 2.72 min.

Example 8
N-(4-(2.4-Dimethoxyphenyl)thiazol-2-y])-N-(3-morpholinopropyl)thiophene-2-

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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give

2-(N-53-morpholinopropyl)thiophene-2-carboxamido)thiazole-4-carboxylic
WQL3%%3] A mixture of the acid (990 mg, 2 mmol) and pentBfiddrdpanass+

(368 mg, 2 mmol) was dissolved in NMP (8 mL) followed by

80° CNelY Z(H IYRER ¥$%&84Bﬁlﬁé?a€ﬁﬂe4 !mdo'céngéﬁjf}a'zgﬁqrf %@ﬁ'@ n m@(%%l‘f@ residue

maintained at room temperature for 20 min. Aé&grtlon of the

was SH?EF@FF%WM@@%%?FB%@@ mlg) dollavrst v é‘é&&&i’{b(’g@e%tlon of
diisoptopyitBylathitret(pqle. (2. m:&g?aﬂdrﬂﬁbpﬁe?i&@daw@ﬂyl ahldridaqienl., 0.9

re was maintained at room temperature overni ere
ol AT B g I PR L LR FEAoF L 00 JaD bt 67
conceACAHA $2 005102884 sty ock idytovmodiskm thed de $0EE Odidpiatorendistibjected
fo HP(LlclﬂHﬂhé'a?a%rP@i@ﬂiéﬁ O 2P B e JHL, h ﬁﬁ%@%ﬁ%&@f&@@ﬁW@H (1 mL)

M+H]. HPLC retention time (M 2.22 min. Example 13

and IM(Izls%ﬁeahgrﬁ?&ﬁ&Mﬁ%ﬁg}sﬁa%? PIOPRAS Wft?rE‘HS ppd dried in vacuo to
prov1@@m9tﬁtﬁp$t&ﬁ§oan@€€m0>fﬁ§)I%dﬂgzﬁﬂw@\ soirduretes hydrochloride salt. LC/MS

| de (1. d N
(ESI)dns%éygp%}%eﬁqg%%{?lﬂg% ?_I?t mmo él‘ r\]/e i Rikie (2 mL)

followed by morpholine (870 L, 5.5 nunol) The reaction mixture was
stirred at room temperature overnight, the formed precipitate was filtered,
and the filtrate evaporated. The crude product was triturated from EtOAc,
filtered, and dried in vacuo to pro¥idia®ealkylated morpholine

INtesOVEsipieo(BRf Fop) Bshe WhitepsrlidlE beairspsnaptiatervlal- g hodydad we-2-

ethanol (20 mL) then treated with I]}/drazmﬁ hydrate (155 L, 3.1 mmol).

The reaction mixture was heate r 2 h, cooled to room

terméﬂdtmmlamtmé mmadéimhatHWQsméfédﬂ)ﬁﬂ@nﬁm (489 mg, 0.6
mmoPAHEF HRyAcU ﬁ%‘ﬂ&i}%ﬁﬁ&@bﬂ@ﬁ%@% Wmﬁl\(ﬁ? Hloxane (5 ml) was

chloro orm( mL)f ollowed by treatment with

heateg 40BfIl 61 Mie AROAGL S BBATHFSRABLY &t P87 AT S I Rfiefy THy resulting

res1dﬁ@&¢&@§h§@léﬁdéﬂ m@mmmm%t(M)tmﬂpWﬂigetﬁ@raaditlmeMN N-
concentrated.i |n 0. The, resul | dISS t

duso?ro g %af mbrllﬁ I(GI?IGZ Lélg]r%nr%o F:rneed a r((jloomy e‘%%élr%@%e Ip T 0.9

mmoB0 e ramhoommﬁ@ratmaammammed' h@@@gutnnw@me@wa@lﬂﬁs@l%d in

concéﬂmlt%@m ihane o mbiya %geg?guf@WQQ diREpHRIABNRS (oS %L%%d subjected

dried in vacuo to provide 1-(5-morphaolinopentyl)thiourea (287 mg 121
to HRLGRpsifcoiend MsHBAd 09 -sdits, 1esadi e ffeam'getmﬁéhﬁ?%veemwo (I mL)
and IEKMIQtﬂerZﬂIIMQ-\iza@aédéﬂmﬂib exyEbany \ethdlaneduad derctéa waitho to

holi t the itl 1.
T R e

(EST)Miéthisd B M5 HRLE xetanplenttdéme (Method B) = 2.94 min.

Example 10
N-(4-(5-Methyl-1-phenyl-1H-pyrazol-4-yl)thiazol-2-y1)-N-(3-

morpholinopropyl)thiophene-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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N-(3-(2-Oxopyrrolidin-l-yl)propyl)-N-(4-(3-phenVlisoxazol-5-VI)thiazol-2-VI)t
hiophene- 2-carboxamide [0228] A mixture of

WQ 1% propyl)-2-pyrrolidinone (560 L, 4 mmol) and benzd§T/US2005/028549
isothiocyanate (536 L, 4 mmol) was dissolved in chloroform (3 mL), stirred

s O AR I B i
overnéglticéramarenicrrira{edri yaneatdaearesslintoiesitnaves dsebrafap WSO (2.5

mL) afRCHM;ERR B IHHING pRAIRURIVAEMLERAIVES! ITmaian Al washaditas dissolved
dichloromethane (2 x 30 mL), then basified with 2 M NaQH and e Lract d
BFei: UGB aP

in Meffh lichiar HEYthogd S m L eascasiditsin dReahipstdalre P IETS
dried MgaQib an ghoeideticaidd compouite(19Bri2) as an yellow solid as the hydrochloride
ralidin-1-yDgr, hiour 8 S [loywQil. .
o SEREESRY e SR el gL 328k
5-(bromoacetyl)-3-phenylisoxazole was reacted with
1-(3-(2-oxopyrrolidin-I-yI)propyI)tE%gggqprovide the title compound (1.5

as a colorless thin film. LC/MS (ESI) m/z 479. + 0 i
e g e Tl A S

«Morphalinopropyh-Ng thiophen- iazol-2-

N-(4-(2,6-Dimethoxypyridin-3-ylihidoakdide N-(3-morpholinopro

pvixthi ene-2- car ide ' e -gime

D S e A e b ragaleions oo
mmoly4b6disasl fedi nrmoD-ancHdroembatin favinppifeateensat{ RS chibreel) in
dry d(é)@glé (S 317WRheaRd st E’@d(lafcfp@m 1R01RE RISk hperathe rfea¢ieAcentrated

mixture was concentrated in vacuo, and ta,e r sultinﬁ oil was Tn)itro ted antt)h the

in Vaghfer (AR ECSTHE WAL SHERTRE D eI T NS Ste
additivitha 0t bl fisoiheppettifitationr. (O2B1]L,The aford)rexntithethetectaakbonyl
solutien of agid chloyi ed 19 -30. - '
o B e A R R e
overnigRtuteew agnsenisated isoacuor BrrantEngoesithicatiesfisrohr aBMPR (2.5
mL) gﬁ@sﬁﬁﬁgﬁw_‘ﬁﬂmlz 5@ &ﬁ)‘ﬁi@@ﬁl&i '?Wﬁo gd-rYV.aqtlﬁy @gﬂﬁh;g RGO ¥asssolved
) iIssolved in mL ), cogled to , ang treated with 48% HBr (2 mL)
in ML ARSB e ML H MRS V) S 0 R0 AP SO Ve LTBELnd
driedvitithr=zaiolitatprb eigleehel siiadd @R A €3O g tacimvitff-wit e ethdiee (2
X o0 mpL). | rganj re g 3 -
hydr%%gr%gﬁi_ A g%-i%ellﬁc(%@gj %%t%l?)% é%%?ﬁ-ﬁﬂ I—ﬂsfé %f%ﬁt%ﬂzt%zl(m%od B) =
2.55 misomo-I-(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)-thioure &5 PRIGidé the title
2-(N-(3-Morpholinopropylthiophene-2-carboxamido)-N-(1.3.4-thiadiazol-2-yl)thiazole-

4-carboxamide

[0224] According to the procedure in Example 1, 3-bromopyruvic acid 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 pL) and reaction mixture was maintained at room

ternperature overnight. The resulting reaction mixture was subjected to HPLC purification
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compound (1.9 mg) as a colorless thin film. LC/MS (ES1) m/z 475.1 [M+H].
HPLC retention time (Method B) = 2.87 min. Example 16 57 WO

WO 91562023767 PCT/11S211115/112854 9 PCT/US2005/028549
N-(4-(4- (2 (Dimethylamino)ethylcarbamoyl)phenyl)thiazol -2-v1)-N-(3

(Metlﬁo 2%' R r(c)i 9 Q&P go Bro ’%E’fl és%s rl%%v%?sﬁ) oil as the

oace enzoic acl

tnﬂuﬁ@ﬁ@éﬂft@@?é@ﬂeﬁ@ﬂ@@ﬁ@ @afﬁﬁ{hw\vﬁb digdheatantippl Hipe A§thaddB) =

222 #ipled to 0 C. N,N'-diisopropylcarbodiimide (64 L, 0.41 mmol) was added,
and the reaction mixture was stirred for 10 min at 0 C, then for an
additional 30 min at room temperature. N,N dimethylethylenediamine (36
mg, 0.41 mmol) was added, andmauqﬂeﬂm mixture was stirred at room

RPN ol R ehHRROLAL eSS DS e ING At hene-2

bromoacetyt)-N-(2-(amethyta i ved m
ethanol (4 mL) and used immedﬁ!ﬁ@éﬁﬂw&next reaction. [0234]

gqmaﬁpwﬁﬂm&reﬁ)%dw%fmg@ﬁ%ﬂ%phmg&m@ma@cg,txslhhin@) and N,N-
imeth mino enzami was ted, wi
diisopgopy] ?Bﬁ?}w&- e HTBH? a%si[ yedna MRSl skt
morpaslmeejﬁmqsrs thifi ﬂimol)CFMﬁc(Eﬁt)xmimﬁﬁe B4d/btidkdldPloCmaenpenture

overrg'é?]g B 3 reg %alt@ Qv‘agﬁ‘?#l‘g ld the ﬁltrate evaporated. The crude product

moprony thiophene-2-carb

W@fﬁfbﬁﬁmw\%)ﬁﬁé%&@}&béﬂéd aipfyedsproridadhe alkylatagmorpboline
1nter1l%2ﬁﬁ€@@t@§ﬁéﬁ%@alc—jwﬁl% @aiml)me %&M@tﬁ%@@@b@ﬁ@t&l@ﬁa&mo mL)
mm Wwas dissolyed. In ace aadiuon o
e RIS 1 R G 75 ol T T AT h A et 2 et a¢
refluxdion? terypdedttorecove taightrdifteseah dithe ﬂoaﬂﬁtiat&m@@wcaerﬂk@ted ifhe
filtral NG4S ol%ef’le OEQHQQ \éfc% “zﬁq&’ %Eﬁﬁl qég\iﬂig)@ﬁked@s"oméa’lﬁr&ﬂlgroform &)

portion taine ation (3.2 mL, I.03 rninol) was combined with a

mL) efigniend by raamEvig N @ﬁﬁ%ﬁlﬂ%ﬁ@ﬁ@%@ﬂh@%&&b@ﬁ%ﬁiﬁ%m&
3.1 rﬂmm&dat%mﬁ@hm@metmﬁfﬁma&wal RoiiashpaearEated in, m@uo

The residue was in water (3 mL) a d n h 1M
concHHEAIFHIR @ WS %3‘5 éf&daltﬁuﬂ% Et ,&%Sffi)v E%g%org 3%?’&5%
pipedidiad @idr Mg 6 Qnandl),coiroshatatesio memqw@tuﬁméacﬂEUmmc@vbasncentrated n
vacug'S%ﬁLyF%g gfes(%%@%asaags&wm&%f&mmwaé ?garﬁ&%med

4 mmo s combined with phenyltrimethylammonium tribromide (93

precipigpte wasfikrsed 'M‘é%&éﬂﬁW?ﬁ%@t@?é’Wﬁsdﬁéa&%%ﬁéﬂh?%?%ﬂ)té&&% (287
%%)S&Hrﬁﬁeﬁb{}mmatﬁmpg&gg@lﬁvermght then concentrated in vacuo.

Inegssyiing e was dispiverl Bl (15 .1 gyected wir
dimethoxyphenyl)ethanone was reacted with 1-(5-morpholinopentyl)thiourea to provide the
title compound (1.5 mg) as a colorless thin film. LC/MS (ESI) m/z 502.3 [M+H]. HPLC
retention time (Method B) = 2.75 min.

Example 14
N-(3-(2-Oxopyrrolidin-1-yD)propyD-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)thiophene-

2-carboxamide

[0228] A mixture of 1-(3-aminopropyl)-2-pyrrolidinone (560 puL, 4 mmol) and
benzoyl isothiocyanate (536 pL, 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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combined organic extracts were dried over MgSO4 and concentrated in
vacuo. The crude bromoketone was dissolved in dry dioxane (1 mL
WOABGHEWHY the addition of (3-morpholin 58 WO 2006/020767 PCT/US2005/028549
PCTIUS2005/028549 4-yl-propyl)-thiourea (28 mg, 0.14 mmol). The
dissolPRFTIPBORIXN R HASAIQBMERHA, %&Qtéaf&@shc £Q0IG¢) {Hems%&m%@iw@awo

then_concentrated in vacuo, The resulting crude aminothiazole was

The resfiog et dHedRP L AiSTRrgHHieuB BIanfbHBRRSS By hetisipremReigne (2 x 30 mL),
then Iﬁmﬁpﬂow}emmaﬁmﬂ (ot lex@-2:unelhadidhibiophangnd m@m&i@ forigle

24 L mmoI .The re Ixture was str at roo perature
Comb§n6%8 mlar? Str?énecoﬁ?:%r?tr aﬁéé%p\?acﬁo eenreasu(ﬁ Fggllén \g? § )
oxopyfisdishied Yreopdikicar¢a (638 me) aheateld meltefiusilfor 30 min, cooled to

rOpINISMRIGUEE: (R CROCENHRIad I NARHT, glﬁﬁr@ﬁb@é@@iS'qﬁenyhsoxazole

product was dlssolved in DMSO (800 L) and_ a portion of the obtained
was r%%‘fEﬁf’oW‘&do E; 70@%@m%%w@aﬁ}@&&al%I@M@fﬂyﬁﬁe%Ht& RRSAERgund
(1.5 rdg)tasprovide dhethittefiiom par/vis (Z3Img)zay o. coMAess anDphaustinlitime

(Metlk)%/Mg‘ (§§& Hi 488.3 [M+H]. HPLC retention time (Method B) = 2.58
min. Example

N-(4-(4-(2-(Dimethylamino)ethoxy)phenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene -2- cquaqgfﬁmifga [0236] A mixture of

mL) foIIowed by addltlon of anhgﬁrboﬁahéfiﬂi@S (10 g 73 mmol) The
i a r Qom temperature pyern ht |Iter nd
th@%l@tm %%&r%r 0% §tg (? ggc&&loxymc {% «’:l('.:l(ij ‘gﬁ IT%I elq’l\?

e was concen‘trat In vacuo e res mé resiaue WaS dissolved

diisopropHEtiPoming £h8lampbrchramel whsalissal velunon2Aighiatoethiang (61mL),
treate/ AN R WIth RBRIBYUGT IR Iwhm{ﬁea%r@oﬁﬁ&ngezammﬁrz h.

The reaction mixture was heated at reflux for 1 h, cooled and stirred at

The rpaGHoRIFHB RIS IS RRSTERICHEY 23R ane dhsdsrine 8ilvRs radeIRg with
ether (@8ichie) V= digroheshinuatepitdan bhdaniiexdractre skl step without any further
punﬁgjaqb%lomethane (2 x 30 mL). The combined organic layers were dried

over MgSO4 and concentrated in vacuo. The resulting crude bromoketone

waddiskdiveafiemsntimesriiosaloluting af serdshletitreves gvotedronB0° C,

and afl-dthe A1 NESHCONARIREFh AMitkh 632 5D By FRPYHaH 6P (<] Mo
0.11 mmol). The reaction mixture was _heated at 80 C for 1 h, cooled, and

reactigh PR IS JEHR TSR htdRe GUerAdHEtRah Conte R e it AeboloFRd The
reactirasuifiigreestidusivastsatspendeachis diy didassttrin(6vhy tloved by THF (5

mL), %1 Q&’ POCBC X C‘a&gll{% e%%l%%@nﬁﬁé é%%ni%r%‘rg A2 ) '?‘Hg reaction mixture was

thiophene- chlori Y6 reaction miture

stirregyaisOfaifaritanies awmaﬂi%ﬁdrz@@m ft@wrp%ﬁw@oweﬂ aEreithenea ipcted with
dichl ¥RFHGhINE (PSR IR e Sitiie WaBiALRAIVAd dNAGP W thd PAvbhRAleD AN

reflux for 30 min, cooled, and concentrated in vacuo. The residue was
concqﬂ‘ggmgéla Yﬁc&m‘@@romde 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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(600 L) and portion of the solution (200 L, 0.035 mmol) was subjected to

HPLC 59 WO 2006/020767 PCTIUS2005/028549 purification (Method Z)
WeMeéothe title compound (0.8 mg) as a yellowish amorph8Gd/atte>/028549

LC/MS (ES1) n>/z 501.1 [M+H]. HPLC retention time (Method B) = 2.21

min EXRMPIS ettt iAoy AR Y IRIoPhenR-¢s.

carboxarrido)propanoyt) |per|0|ne S-carpoxarmide [u23/ A mixware ot

(3-alanine t-butymoygpieling

d'@@@@3%{'ﬁ{b&tﬁ@m@%dﬁbaée@mm@sa@iasakw%@ omQrmfm) Ba
mL) followed %Y the addition

pentafupoRBRa T e L PN e fifsel s TB S g sogisd to 07 C
N N’Jdiﬁﬁﬂﬂﬂpylbﬁtbedlwﬁﬁcﬁﬁédlht fobmtewipevatuwdifor 2nld, tbemeasitratstxand was

stirre r}epr?6U|tlngatWL{EeW?§rQ§ %Bl ?gﬂgl %%ﬁ gc?o%ljn)tg?ﬁg&‘%}y Wt'on

|per ine (1.1 mL mmo e réaction mixture was maintained at

dimethydethidenpdienine (36 3eq it imemoboree Addadail e tercting FadiwiRgvas
stlrreﬁeaci'%tﬁﬂ\f@ﬁlgé?m%ﬂ@ @ﬂcﬁh@{%}ﬁmﬁfﬁe@lﬁq@cﬁndTB@W@mQ)

was added, The formed preci was fil red rie
brom gt e L S TPty Todes KA SRS Bfasol (4 mL)

and uie(lidhenxivitehnia? the) idlremorthan-I-one (360 mg, 1.5 mmol) and the

(IR RARAGRL8 HE drdgtit h R Ve OB RyipR Eane
(dlmmlﬁlmﬁyé&mﬁamm@wa&c@a\f@wé%seoeywlfﬁ ﬂoetreayfaa@ﬁourea to

proweer'aﬁea%@&iﬂﬁd{ﬁlﬂ@ 3T H@%w@ea)rr@@@uﬁ Was, disSoe dEsTy Moz 8B [M-+H].
3 mL) and purified sh § matography (Teledyne Isco
HPLG pioniEen 7)%&?%1 IR of chloroform/AcOH (95:3) and

MeOH. Product fractions were combined, concentrated in vacuo,

dissolved in EtOAc (25 mL), waspe 9‘*?#% 1@% aqueous NaHCO3 and
brlne then dried over MgSO4 Conce ratlon in vacuo rowded the
g R DI hi; 4-yDphenoxy)acetic

compound the mlnohlaol preparg@llabove (140 mg, 0 41 mmol) and

N,N-diisopropylethylami OpL,41Im ) |ssolv ry

chidrordrit TS RIS ngﬁ% Ry %tﬁ%@ éwfbpk?e%ecar% ?%ﬂorlde
hydrddaésbpdetone (0]}, ’kaemmaﬁtmasrﬂlxwl"eevbas anfadlmétﬁmralﬁu&&iwavé by
add1t90\ﬁegf(£ﬁﬁgdf%%\glgm Va\gjo %g:}n o @‘HQ re&qgﬁgﬁ&t{gg@z@ g@ﬂ?ﬁ[@g{ﬁ%om

and concentrate e resuiting residue was dissolved in DMSO

temperggTE)cAREighsjdtietr o TP L HlirteatiBhcQnetnbated iEyacHgnsbe resulting
residGOWAIING olheadasiieghREaguGhVE e Qrpbiied m@@amemmqem

Lon ST o5, LS O I TR, e
react THXEROGHHO 286¥Ained at room temperature for 1 h, then concentrated in vacuo.
The residue was dissolved in water (3 mL) and neutralized with 1M HCI. The mixture was
extracted with EtOAc (10 mL), and the organic layer was dried over MgSO4 and
concentrated in vacuo. The crude acid was dissolved in THF (36 mL) and a portion of the
obtained solution (5.2 mL, 0.14 mmol) was combined with phenyltrimethylammonium
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 orgenic 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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for 30 min, concentrated in vacuo, then the resulting residue was dried in

vacuo to provide the carboxylic acid (163 mg) as a yellowish solid. [0240]
WAL DS the acid prepared above (159 mg, 0.4 mmol) andPCT/US2005/028549

pentafluorophenol (74 mg, 0.4 mmol) was dissolved in chloroform (4 mL)

4-y1-J R, B0E %qggofonégpFP@ey@@&%ﬂmﬂﬁr@%s HRABDRYY o 1 1,

reaction mixture was  maintain at room temperature for 20 min, then a

cooleddPRsIER BIMPCT DeHRTA FaReSEER b Vacusiu bR SFRiERE SRR g poghiazole
was siipeRded m@@lkmcﬁhk@m{qevo(;m@ Bﬂbv&%ﬁﬂ)i}&&ﬁiﬁﬂnw was

maln ai at ro ratur ove ht the ent a
dllsonrﬁByresg]ﬁ% eggd'g“ W%% sso?valn r(é Smgncf ?e%] fo L, 0-22
mmohlPLEe peaificationx (Me thatsHirtd provide mnmmwﬁmm thig. @mg‘)ca@%mrated

in vaé{%'o"iﬂ’ié'}éaliﬂnEQ MR.EERN 801908k Mdﬂﬂfxx'a?elrgl reteniien), iiRed at reflux

0 min. Example 20 1-Acetyl-N-(3 4- benzofu
for 39%@,_%%2@ r?%tﬁé‘ﬁﬂﬁéwr& shen concentrated in vacuo The resulting crude

prodirRexankdeIeiaRyhiReridioe A-F andaxpenite KIAAd beinedisglicishg200 L,

d
003 A P T PP o O 48 i g W8 ¥Shnpouna
(2.4 Wm@pmmlzssammudomr@pmévb‘éﬁﬁéﬁé ki BSFalMeEdte HINi retention

ﬁme @{mﬁngﬂﬁ (3:2), stirred at room temperature for 30 min,
concent d in vacuo, then dissolved in MeOH and treated with 1M

HCl/ether. The resulting precipitate was filtered and dried in vacuo to

provide Example 18

N-(3-am o) y ~(4- ofuran-2-yDthi zoI- -yl)thigphene:2-carboxan
e (220 o R DA IR
above (77 mg, 0 menpluiliannrepbt

y¥4aR dissabweck . eineat 91%(120 h)ylaél‘ﬂo%d%q{ym&ﬁﬂ?fdé‘@w@?@ 7.3

5)1 O L, 0.02 mmol) was addedto a SO?@'[IOH of 1-acetyl-isonipecoto
mmeo,

WoditordsongeeteRhRnoR) hee HidrBTBIeR @m§seﬁﬁ%drléla%%%ﬁnﬁ1§89énm
folloW@&W&ldklﬂde)f&&ﬂQQﬁ‘btﬁ'KEe@me VEsNighbl). T]h]@r&aﬁbﬁnmmmtrevas stirred

was maintained at ro rature, o ht then co n
o o R P IRt DL LS EASC GO LY dhgo. The
resulsngjeniddeoveiRliSguedcatidif (A8 thdd ?;I)d@ pmmwh@wbtébmbwﬁaon (7.4

mL, %W %@%‘?JJQW% &%ﬁ%@ﬂﬁ&%@%@&ﬁﬂk tiRBCg 2.7 mmol).

retentlon time (Method C 44 min, Example 21 61 WO 2006/020767
The ysaetionapiydsye yashated at reflux for 1 h, cooled, and stirred at room temperature

overﬁig{ﬁ (Ben zofiteitrated Jih vaiod T Nedt(Be( pipiidinds dissolved in water (15 mL)
and %{ ct c‘? naﬁ*l Q%ro%é I%at% Qnea%d&a}_,ryofﬁr%l rab necf' Slgamc)i%}’%so\{rere dried

pI perldlneproplonlc ac
over MgSO, and concentrated in vacuo. The resultmg crude bromoketone was dissolved in

dry dioxane (25 mL), and a portion of the solution (1 mL, 0.11 mmol) was combined with (3-
morpholin-4-yl-propyl)-thiourea (21 mg, 0.11 mmol). The reaction mixture was heated at 80°
C for 1 h, cooled, and stirred at room temperature overnight, then concentrated in vacuo. The
resulting residue was suspended in dry chloroform (600 pL) followed by addition 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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tris(dimethylarnino)chlorophosphonium perchlorate (7 mg, 0.02 mmol) was
dissolved in NMP (200 gL) followed by the addition of

WR2RPHEY8Fopylethylamine (17 L, 0.1 mmol). The reaction miRGFEURHYS028549
maintained at room temperature for 20 min, then N-(3-

puriﬁanwWQdW%(ﬁ%@%@é%%af%%w!m%&a@aey-&ls%famgei%ous

~ (7.7mg, 0.02 mmol) was added, and the reaction mixture was stirred at
solid. iperattre Net iRt nEReCuRisgtiondine Misteedided - MBt-c
purification (Method Z) to provide the title compound (3.2 mg) as a pale

yellow solid. LC/MS (ES1) mlz 523.5 [M+H]. HPLC retention time (Method
C) = 3.15 min. Example 2 %Xan@de Eg
N-(4-(Benzafui3niN~(dhiBenasifaryl Mhiarali2yy =|

vI)propyI)thiogmgngﬂME%q 3[ﬁ éi_’lp ‘ ‘ relipgish R (;dure in
Example 19, 3-amino-T-propanol was fransformed into the aminotriazole,
w3 T enisduroed BralmopthwplredesdydachiariiR (- other ¢aproq@d NN-
diisoﬁdﬁéﬂ&ﬁ?hl%@fﬂﬁr; emZ?];ldHiggé%erl Olﬁizg@@)w@pamh?}{hmafm @l ,l)/\fbitewed by
solid as the hydrochloride salt. .mixture of the notriazo
the o RS OT 0 PO SRS (9 G RO G © BEncD. The
reactibn@nbisftewethyisibd)acetamideiéadus &7 3 pnroijentstdis solddakinesitting
.. chlorofor ] I | " d e
resi O D o S AR DB AGRRAF YRl
mmoRy, b iewssion PtHIR MRS 7RG 26 PO THiFENSFAE il ed0 fBiBwRe by
concARRNPY Zctidionheneaatipudkahlords Mlbe&i%mmmo ﬁgﬁ%ﬂ?n)’ and
mixture was irradjated in @ microwave.oven (max. pawer. or .
hexatgi LA RGO 1o ET RN "o e AL R W & provide
the thivashe 1 \iitk) wederc{Bw 301idL) and concentrated in vacuo. The resulting

:gfp&%@iw@ﬁq?{?&%%?‘ggxﬁr%g%%é&% nel ppyfiemay. HERAMAIRED %)mmor)

rovide the amide an off-white solid. [0246] A mixture of the
and theriievsarerpredganm 6 DA meNN-mReprapy dalstie dudigxay@ mL),
fouomwdm%rfldiﬁsﬁb@ﬂiaiﬁml m%mﬁﬂléztaam L;,DL,CD.(S@(iliﬁelﬁ. @hélfgiiction
. treated with methanesulfonyl chlori 192 L, 2.48 mmol). The ice bath.
ity s VA e B S S e P e L o ine
residfer?ab dssived ivithleattnr(2 @ 8L phefialepfiegedhnithaisigrapbyfheledyne

- | - | . h roauc
T ——

fractipTWEISeomb s d1 9ongen matpd iy aquey igiotehax Eier Mttdgkn, ashed with
5% agisbHeNifcopatd prmenanahskaie/byvestipridedcemanidR immohoanadyided

N,N-diisopropy| th)éamine ( vili'o'z amol) was dissolved in NMP (200
the a’ﬁfﬁlcfgﬂé‘%\%ﬁ %é&ﬁ@ Jaitd §T Rerﬁg%c:ular sieves. The reaction mixture
wgomaintainedchat ioneopet diommovetinayolc Phepsotdtibovedd 40 mg, 0.41
mmo?)egr?@ﬁ,%—ﬁﬂgo%mpylethylamine (710 pL, 4.1 mmol) was dissolved in dry chloroform
(1 mL) followed by addition of 2-thiophenecarbonyl chloride (430 pL, 4.1 mmol). The

reaction mixture was irradiated in a microwave oven (max. power 250W, 140° C) for 10 min.,

cooled to room temperature, and concentrated in vacuo. The resulting residue was dissolved
in DMSO (500 pL) and subjected to HPLC purification (Method Y). Fractions containing
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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solution of the mesylate prepared above (0.2 mmol) in N1vIP (100 L) was

added. The reaction mixture was maintained at room temperature
WM then purified by HPLC (Method Z) to provide the dBSiFE2005/028549
coupled product (0.4 mg) as an off-white solid. LC/MS (ESI) m/z 484.3

for SdMﬁIHkéﬂe&%&@&iﬁlaﬁﬁmMQﬁé%s@]}% {r?sﬁcclfﬁgy\;fs)@g%ﬂl;ﬁl\%%c?g |to rovide
nzQ iaz ydr metllyl)pVrrolidin-I-
the Ca&h gﬁlj’t‘ﬂ% Lgé] ne2-tafnc qL%%é% F[Bé%] According to the procedure in
EXaR40k A Sniktaraiobts; 3aiicpheparpdopiaive (WEsm]igetmepleind the
pentahll?dr B%‘é n@}%g“’ quﬂﬁﬂ)f) @&E@gféepcp%%ﬁgi%%% ﬂgﬁ‘?&Wby

mlxtu es containing 1% triethylamine, to provi hzofuran-2-

additignRfaidN zcgnmrey:ér@r@%wpﬁe 699 il PreAETRI}arbsEsRrHe B Briure was
maint@ffrvdhite-sshicte R4 9hAc ol D maf tﬂﬁ@@%@ki&g@muﬂ, PommeldIwas added to

a sol 8§§e"&%ﬁ°dg§$%f%2€'eo%éna%ﬁ%nﬂg it B g ke

mixtugrmperatriredioe 3o tmnpditmedratithe etheniglo) thein) candegxatad tedvaditiv. The
result‘ﬁﬁ%t%sﬁﬂg PG H&V@MQH RPN %@ )]?L%% %ﬁ%ﬁ%ﬂéﬁé@% %1“]9@ 1ﬁcat1on

O3 and extracted with ether (3 combined organic

(Methaglééf\ﬂ,@f@‘eﬁt‘e&l@m}ewaﬁ@e}m%a8@3&%@%5?&@%%»5%% e m/z

509.1(7\5-AY, 8% ascan@fiftinbitRisalish (9250146 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 L) followed by treatment with
sodium borohydride (1.1 mg, 0.028ampie| 20T he reaction mixture was

maintained gkt
resulting~resid

resulting filtratet}4 igle 7) to prowde

thpoutte]cgaammg 1 m@a@mlmm&ﬂp&ghd (&QM&(&SBW&A%{& acid

o L s b Bt ) xS

yDthigpHeaisie - _bwboeqmabﬁpedpbicﬂnba@ewemﬂlﬂ@hoaedmfod SufidPHdd@horomethane
(3:2),Rarale Lﬁé@&&%%{ﬁéé{l&mg%Ds%ﬁbﬁ”&ﬁ&%ﬂ&&@é@{ﬂ%QH&%@& Kxenelitdreon

in the examples, utilizing the appropriate starting materials

and trfe@é/wﬁv BEY RS0 BB RSBl S RIBPIAtE FRAS Tikiored wﬁﬁ@dﬁa vacuo to
provitNANE3mA RIS NP syatTasis- I M) divieMerashiviehocttarboxamide

(220 mg) as a white solid.
[0242] A mixture of the amine prepared above (77 mg, 0.2 mmol) and N,N-
diisopropylethylamine (139 pL, 0.8 mmol) was dissolved in chloroform (2 ml.), and a

portion of the solution (200 pL, 0.02 mmol) was added to a solution of 1-acetyl-isonipecotoyl
chloride (7.6 mg, 0.04 mmol) in chloroform (200 pL). The reaction mixture was maintained
at room temperature overnight. ). The reaction mixture was maintained at room temperature
overnight, then concentrated in vacuo. The resulting residue was dissolved in DMSO (200
nL) and subjected to HPLC purification (Method Z) to provide the title compound (4.5 mg)
as a yellowish solid. LC/MS (ESY) m/z 537.1 [M+H]. HPLC retention time (Method C) =
3.44 min.

Example 21
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(min) N-(4-(4-methoxyphenyl)thiazol-2-yl)-3,3- Example
dimethyl-N-(3-morpholinopropyl)butanamide 432.3 3.05 A 1 or Method 1

WO YLMBIBPhenyl)-N-(4-(4 methoxyphenyl)thiazol-2-yl)-N-(3- B&AfH5ra05/028549
morpholinopropyl)acetamide 486.3 2.96 A 1 or Method 1
2-(3-chloroghar
486.3 3.0 or morp 0 mopropy ace amide Metho
N-(3-(diethyla¥HBS AR mILoIRrepgl fygpho ne-2- carboxamlde

dummx%]mmxmﬁz@tgeﬂmm&%ﬁ@r@g A(]ZQﬁM@lUmdil
iet 5: EX

s Y O R 9 R .08 o) wasilipgheeti
NMmelow%bﬂmm@d@W RL-{igaiy it Eiemipte(17 L, 0.1 mmol).

The r@&[&ﬂﬂﬁ%&%‘l@&eﬁ%ﬁﬁéﬂw@w%é%ﬂ%@rﬁ%ﬁ ém%d\/{ﬁiﬁ 0ghdn N-(3-
-(4-methoxyphenyl)thiazol-2-y I)H A - Exampl

amm?agﬁpaﬁhm tybsrapiBazahities Fjgpkete efhgeride (7.7 me, 0.02
mmol) WAs(4ddethad prarybtiom nolk Axd )W s(Sifedapdem temperature overnight. The

rralidui 1 pr th oxam 2 92 Al
resultgg TRtre me%% su c)(ta rﬁﬁﬁ%ﬁa{};ﬁz ll'gb cﬁt @ﬁa% ﬁl%?to prov1cPe t'ﬁ/leett%
pepwdcﬂmnmgilbpm}léfm]éﬂwsehﬂad;@fm @&Im/%é% 5 OV inddiPL.C retention

time Wh%%gmgtfmghenyl)thlazol -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-yl)-N-(3- Example
(pyrrolidin-1-yl)propyl)thiophene-Bxcanpdxamide 458.3 2.98 A 1 or Method

1 N_Q\AI g 83%%8%99%(}{ -%Yf?itzt‘z'%‘ﬁ v%)le H. ﬁ £ ééilmgroxvplperldm-l-

vDpropyDthiophene-2-carboxamide

[0244] According to the procedure in Example 19, 3-amino-1-propanol was
transformed into the aminotriazole, which was dissolved in i-PrOH and treated with 1M
HCl/ether to provide 3-(4-(benzofuran-2-yl)thiazol-2-ylamino)propan-1-ol (437 mg) as a
white solid as the hydrochloride salt.

[0245] A mixture of the aminotriazole hydrochloride prepared above (423 mg, 1.36
mmol) and N,O-bis(trimethylsilyl)acetamide (674 plL, 2.73 mmol) was dissolved in dry
chloroform (32 mL). The reaction mixture was heated in a pressure vessel at 80° C for 30 min
and cooled to room temperature. N,N-Diisopropylethylamine (1.07 mL, 6.12 mmol) was
added, followed by addition of 2-thiophenecarbonyl chloride (945 pL, 8.84 mmol). The
reaction mixture was irradiated in a microwave oven (max. power 250W, 120° C) for 45 min,
then cooled to room temperature. The resulting solution was washed with water (2 x 30 mL)
and concentrated in vacuo. The resulting residue was dissolved in DMSO (2 mL) and
purified by HPLC (Method X) to provide the amide (347 mg) as an off-white 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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(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

WSS -yl) propyl)thiophene-2-carboxamide 442.3 2.95 A Yo Kf2{its@285+°
65 WO 2006/020767 PCT/US2005/028549 LCIMS HPLC Compound

izl é%%éﬁ‘é%‘%“é’y&enw%%%%?%%%%f B g o

hy&oebﬂsmuﬁm)er%ww@&mm dagpronteltaringdtouls 0-2 mmol) was
dlssol%ﬁ"lﬁmWl@@ﬁl}}ﬁbﬁﬁﬁdéﬁﬂi}zﬂe%d&d\ér{%f Examplecular sieves. The reaction

) eridin-|- Nthiophene-2-carboxam 72.3.3.03 A 1
mlxtu% afirgua‘%/#gﬁg ghgﬁ%g%’%u}rﬁ y‘fﬁﬁ %bqe e so utlon was ecan eg and a
soluti(mipé ticimatsylgseqped fuedraiRyea b xaumicle 1411581\3}2 (QQQNJL))WZWI added. 1The
reacﬁbkﬁ%asé&l%%ggm%qu&awr&%rmaﬁgme SRR REYHReRZaBYderL.C

420.3 3.12 Al or
(Methqd(@(&zéffaﬁdf-mypiéﬁw)im(wlﬁﬁéﬁma%ﬁzn%rﬁw%fﬂwhﬂe solid. LC/MS
(ESDYhhisphe et 2iEprboxamigr 42 3idd dvisthal AYetb®d hin.

N-(3-(azepan-1-yl)propyl)-N-(4-phenylthiazol-2- Example

yl)furan-2-carboxamide 410.3 3.03 A 1 or Method 1

N-(3- (azepan 1- yI)propyI) N-(4- (Ex&miqo‘xé

Meshag1 M&Br@ﬂ@@@&éﬁﬁ@éﬂ@ww@@lEkﬂnpﬁmmO -3,3-diethoxypropane
was utilized, replacing the HPLC purification with flash chromatography eluting with
EtOAc/hexane mixtures containing 1% triethylamine, to provide N-(4-(benzofuran-2-
yl)thiazol-2-y1)-N-(3,3-diethoxypropyl)thiophene-2-carboxamide as an off-white solid.

[0249] A solution of the acetal (880 mg, 1.93 mmol) in dioxane (5 mL) was cooled to
0° C, and 1 M HCl/ether (8 mL) was added. The ice bath was removed and the reaction
mixture was stirred at room temperature for 30 min, diluted with ether (100 mL) and
extracted with water. The aqueous layer was neutralized with saturated aqueous NaHCO3 and
extracted with ether (3 x 30 mL). The combined organic layers were dried over Na,SO,4 and
concentrated to provide the aldehyde (735 mg, 99%) as an off -white solid.

[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 uL)
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 (ESD) m/z 468.3 [M+H]. HPLC retention time (Method B) = 3.08 min.

Example 24

63



methoxyphenyl)thiazol-2-yl)furan-2-carboxamide 440.3 3.02 A 1 or Method
1 N-(3-(azepan-1-yl)propyl)-N-(4-(2,5- Example
WS henyl)thiazol-2-yl)benzamide 480.3 3.18 A 1 or M&EhQEE$2005/028549
N-(3-(azepan-1-yl)propyl)-N-(4-(2,5- Example
dlr[rmemxmh mw»hfagz@éﬁpdﬁm RRERE TOR -3 weke ﬁewe@@maé@eﬁé@al

Pmcey e 0%39;13\] Henyt) ﬁnazo %ﬁiﬁgﬁﬁ %%gbgr)fgrﬁﬁ? EERrBRhRRTadures as

exemMéihddnlthN ofQufrbleetiyliziner trinpbydppiap epdtidd nExataple
phenylthiazol-2-yl)benzamide 421.1 2.53 A 1 or Method 1

N-(3-(4-methylpiperazin-1-yl)propyl)-N-(4- Example
phenylthiazol-2-yl)thiophene-2-carboxamide 427.1 2.49 A 1 or Method 1
66 WO 2006/020767 PCT/US2005/028549 LC/MS HPLC Compound
Name m/z retention HPLC Synthesis [M+H] time Method Method (min)
N-(3-(4-methylpiperazin-1-yl)propyl)-N-(4- Example
phenylthiazol-2-yl)furan-2-carboxamide 411.1 2.42 A 1 or Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-(4- Example
methylpiperazin-1-yl)propyl)benzamide 451.1 2.55 A | or Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-(4
methylpiperazin-I-yl)propyl)thiophene-2- Example carboxamide 457.1 2.50
A 1 or Method 1 N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-(4
methylpiperazin-1-yl)propyl)furan-2- Example carboxamide 441.12.45A 1
or
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Method 1 N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3- Example

(4-methylpiperazin-1-yl)propyl)benzamide 481.1 2.61 A 1 or Method 1

WR28(P2878imethoxyphenyl)thiazol-2-yl)-N-(3- Example
(4-methylpiperazin-I-yl)propylthiophene-2- 487.1 2.55 A 1 or carboxamide
Method 1 N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3- Example
(4-methylpiperazin-I-yl)propyl)furan-2- 471.5 2.50 A 1 or carboxamide
Method 1 N-(4-(4-methoxyphenylyiitBbl2-y1)-N-(3- Example

PCT/US2005/028549

morpholmopropyl)cyclopent [-enecarboxdmide 428.3@8Pi3A 1 or Methdd 1
4-chloro- § lrsYé)henyl)thiazol R Mdeention | HPLC | Synthesis
N-(3-mor nzamide 472.3|2 %ﬂl Or Migitleod || Method | Method
3-fluoro-N- (4 (4 methoxyphenyl)thiazol-2 yli -N-"Exiamgidn)
N-(4-(@meohpkpiihenhiiise:2zahritla-456.3 2.81 A 1 or Method 1 Example
dimetyIAHB-rmstipb)isioerst)ihtataniie 3-megthyB2=Bxamplé.05 A 1or
N-(3-morpholinopropyl)benzamide 452.32.88 A 1 pr Method Method 1
2-(2-chlenamerniuN 44r(éthoxy§henyl)thiazol -21yl)-N- Example Example
methopaphgRyhIRBRITIYNBEAZamide 456.3 2.814&4.r Method 1 A |1lor
mofphﬁl’(laom%ﬁ%?ﬁaﬂéﬁyl)thlazo| 2-yl)-4-methyl- Example Method 1
mnrnhnllnnnrnn”')upr‘l_ul||:U|\, ‘T\J2 J 2 85 II_\\ 3 :}F !\vllcthud 67 ‘VA’C
2- ('fhc E g &E ﬂ]}ﬁﬁ% 5/028549 LC/MIS HPLC|Compound Name m/Zxample
22 s mo ar <ohhesi [M+H] time MethabBlethod.(8in) A 1or
P PI N-(4 a met%oxyphenyl)thlazol 2kyl)-N- EXample Method 1
N-(3-(dlethylam1no)propyl)—N-(4—(2,5- Example
dimethoxyphenyl)thiazol-2-yl)benzamide 454.3 3.02 A 1or
Method 1
N—(3—(diethylamino)propyl)—N—(4‘—(2,5- Example
dimethoxyphenyl)thiazol-2-yl)thiophene-2- 460.3 .99 A 1 or
carboxamide ) ) Method 1
N-(4-phenylthiazol-2-yl)-N-(3-(pyrrolidin-1- Example
yl)propyl)thiophene-2-carboxamide 397.9 2.88 A 1or
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)propylthiophene-2-carboxamide | 428.3 2.92 A 1or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-(3- Example
(pyrrolidin-1-yl)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 1or
Method 1
Example
N-(4-(2,5-dimethoxyphenyljthiazol-2-y)-N-G3- | ,co 3 | 505 A lia?
(pyrrolidin-1-yl)propyl)thiophene-2-carboxamide ' 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 1or
Method 1
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(3-morpholinopropyl)benzamide 463.1 2.69 A 1 or Method 1

N-(4-§ﬁénethoxyphenyl)thiazol-2-y|)-5-methy|— Example
WR2e8eHHSHolinopropyl)furan-2-carboxamide 442.3 2.78 A 1 oP GHAPIY3{028549

N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl- Example

N=(S=morphotinopropyt)furan-2=carboxamide 442-3 283/ or Method T
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3 ES%EMBIe Lotention | HPLC | Synthesis
morpholiG@prBpYNthRIPAEne-2-carboxamjde™#4.3|2. 78, Ael of WYiaHwl|1 Method
N-(4-(4-chlorophenyl)thiazol-2-yl)-N-(3- ExEYh (min)
N-(4-(siphelimerippybimanhane2igathexam|de 447.9(2.98 A 1 of Method|IExample
(piperﬂzihﬁ&rpgmbpyl)eaﬁgmi)du-(4-p-to|y|thiazcI-%Emnﬁples.% A 1or
yDthiophene-2-carboxamide 428.3 2.88 A 1 or Method 1 Method 1
N-(4-(Rlg 42 Skdiyehreabhdthtipl12410id%i(8-6 yl)thiazol-2{yl)-N-(3- Example | Example
(piperitior Fd)ipwprditiishliopkeheatbosahisam|det47.2.3|2.72.831 of Method (11 or
N-(4-(4-chloro-3-nitrophenyl)thiazol-2-y1)IN-(3- Example Method 1
N-(4-(@brpinetiopsobehilspmeaie22ddiidxam|de 493.1|3.03 A 1 of Method {1Example
(piperijipal(zlineanpfisHerd/HearRerensdg)-N-(3} Exfble 298 A |lor
morphalinopropylthiophene-2-carb e 4144312 78 A 1 ot Method 1Meth0d 1
N-G-(Reenam diniemiipNadyn s szl - (- ple Example
yDbe linopropyl)thiophene-2-carboxam de&ﬁ 312.98-N or| Mefhod 1 1
N-(4-(4 c"'—'ncgh““.‘,f\'?‘t“iazhol 2&9 N-I—Epxample I];/Iethocil
i)gii%ﬁﬁgﬁ%%@@oﬁgr)%‘?%l-caar oxamide,4391[2.73 A1 of Method 1 Tompe
ylI"4-(2-(N-(3-morpholinopropyl)thioppene- Example Method 1
N3-GS PR IS IR -4 7 23 2. 80 AT or Method 1 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 1or
Method 1
N-(3-(azepan-1-yl)propyl)-N-(4-(4-
Znaigt)c;);yng&e;yl)thiazold-yl)thiophene-Z- 4563 3.06 A ]f);z;mple
Method 1
N-(3-(azepan-1-yl)propyl)-N-(4-(4- Example
methoxyphenyl)thiazol-2-yl)furan-2-carboxamide | 440.3 3.02 A lor.
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
I(firSetﬁ:ﬁ%ﬁeil}?g?tﬂggﬁ—);—iﬂ()?hgii)shene—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- 4703 3,06 A ?’;imple
carboxamide Method 1
N-(3-(4-methylpiperazin-1-yl)propyl)-N-(4- Example
phenylthiazol-2-yl)benzamide 421.1 2.53 A 1or
Method 1
N-(3-(4-methylpiperazin-1-yl)propyl)-N-(4- Example
phenylthiazol-2-yl)thiophene-2-carboxamide 427.1 2.49 A 1or
Method 1
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N-(4-(4-(methylsulfonyl)phenyl)thiazol-2-yl)-N- Example
(3-morpholinopropyl)thiophene-2-carboxamide 492.3 2.48 A 1 or Method 1
WR28(H2 A7 8imethoxyphenyl)thiazol-2-yl)-N-(3- Example

PCT/US2005/028549

morpholmopropyl)thlophene 2 carboxamlde 474 3 2. 81 A 1 or Method 1

028 pournd
Name m/z retention HPLC SyntheS|s [M Ilﬂ:t’M@ thAgbdin | Svnthesis
N-(4-(be RPN RIS 201-2-y1)-N-(3- EXHHEle | time | Method | Method
morpholinopropyl)thiophene-2-carboxam dBVES .}3 2.Q%un} of Method |1
N-G-0i-fe(@yiapheny)ipiapoh 29 )N-(3- Example Example
phenyhidsphbingdpfopyiRhieploenerdearboxamidetd44.1.9/2.83.421 off Method {11 or
N-(4-(3-chlorophenyl)thiazol-2-yl)-N-(3- Eixample Method 1
N-(4-@anptiotiypbrophiftiioph2nd)-Ne@riibxamide 447.9(2.95 A 1 o Method [IExample
methymmﬁéﬁﬂowmmbﬁmiﬁ%zol-z-yl)- N-(B1Exampl.55 A 1or
Saenh hiophene-2- ‘... ide 470.312.99 A 1 off Methad iMethod 1
ARG -2- Bxample Example
methylpiprrazind-y ml’ﬁwm(%ozbea xamide 41547192 A 2.6p Méthochl |1 or P
Carbo’f\i‘r@dﬁ\orphollnopropyl) N -(4- (pyr|d|n 3 Example Method 1
"th:'”c! 2 . thiophen Hde-415-1-1-92-A-1-erMethod-1
E—e(t‘}llyl - eEm @w I’%_- Q Egﬁ;q Example Example
carbo ne-g- carboxamlde 413411193 A 2.46 Method\l | 1or
3 morphollnopropyl) N-(4-(thiophen-24 Example Method 1
N—(4-&2@Eﬂﬁ%‘ﬂfo¥%ﬂ@8"ﬁﬂﬁzﬁ%—@?&@'ge 20320 AT Or Metod I | Example
(4-methylpiperazin-1-yl)propyl)benzamide 481.1 2.61 A 1or
Method 1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3-
(4-methylpiperazin-1-yl)propyl)thiophene-2- Example
carboxamide 487.1 2.55 A 1or
Method 1
N—(4-(2,5-d.imethoxyphenyl)thiazol—2-yl)-N—(3- Example
girrgl:;gﬁﬂgerazm 1-yDpropyl)furan-2 471.5 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 1or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl- Example
N-(3-morpholinopropyl)benzamide 452.3 2.88 A 1or
Method 1
2-fluoro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N- Example
(3-morpholinopropyl)benzamide 456.3 2.81 A 1or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-4-methyl- Example
N-(3-morpholinopropyl)benzamide 452.3 2.85 A 1or
Method 1
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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
WR2B2MI6rothiophen-2-yl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 420.3 2.65 A 1 or Method 1

PCT/US2005/028549

N=(4-(3,4-dichiorophenylthiazol-2-y1)-N=(B- EXamp{e gpL.C
morpholmopropyl)thlophene -2-carboxam|de 233,43, At Mpihed ISynthesis
N-(4-(4-f BFBBMMNBEC” 2-yl)-N-(3- Exaniipte time | Method | Method
morpholinopropyl)thiophene-2-carboxamid ke 2. {8in) of Method|1
2-cyany-M-{4-@@ifliscioxypHeaxi)ihenytki20l-4-yl)- Example Example
(B-motp{Bimyrphylifteprepithiophene-2- 479.9 Z@S]Ayl[‘orzwrbo amide |1lor
Method 1 N-(3-morpholinopropyl)-N-(4-(2- Example Method 1
N-(4-(@riflathormphepyptiema)tRiabob-2agtilophene-2- 48§2.3 2.89 A|1 or Example
N-(3-mamb&ﬁhmwbﬂqm@@grb@@am%/ozofﬂ%@T/usﬁoﬁs/oz 8549 LCIMIST
HPI C. Compound Name m/z retention HPL C Synthesis [M+H] time Method 1
N-(4-(ramtherehsssD hisaphei3-meshobhe yl)thlazol _N-(3{ Example| Example
N-G W&w&aw Fﬁeﬁﬁ%%ﬁf}a}%xam de'dd3 3 3f2 Bt éx Lof Méthodjt! of
1Example
1or
A Method 1
han é v “Example
NI
P (tgiﬂﬁorgi’g'ﬁhm%)pheny )thlazolnz yl)thiog héﬁg194 83315 Allor | b d 1
N—(3—ﬁ&ﬁfﬁ%ﬁygﬁyiylﬁqgq)ltolylthlazol—2— Example
yl)thiophene-2-carboxamide 428.3 2.88 A 1or
Method 1
N-(4-(2,3-dihydrobenzo[b][1,4]dioxin-6-
yDthiazol-2-y1)-N-(3- 4723 | 272 A ]f)éimple
morpholinopropyl)thiophene-2-carboxamide 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-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 444.3 2.78 A 1or
Method 1
N-(4-(2,4-dimethylphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 4423 2.95 A 1 or
Method 1
N-(4-(4-cyanophenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 439.1 2.73 A 1or
Method 1
methyl 4-(2-(N-(3-morpholinopropyl)thiophene- Example
2-carboxamido)thiazol-4-yl)benzoate 472.3 2.80 A lor
Method 1
N-(4-(4-(methylsulfonyl)phenyl)thiazol-2-yl)-N- Example
(3-morpholinopropyl)thiophene-2-carboxamide 4923 2.48 A 1or
Method 1
N-(4-(2,4-dimethoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 474.3 2.81 A 1or
Method 1
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N-(4-(3-fluorophenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 432.3 2.80 A 1 or Method 1

WR2s%:Methylbenzolb]thiophen-2-yl)thiazol-2- Example PCT/US2005/028549
yI) -N-(3- morpholinopropyl)thiophene -2- 484.3 3.16 A 1 or carboxamide

athn 1Nl (A AN_NL2_ v arn

la

2| al-2
IVICLIIUU L INT(5 \\.) byallUpllmlyl}LlllC‘.LUl Z

yl ) ™ \\) (-
morpholinopropyl)thiophene-2-carboxam|de(/348SL|2. 72 A. il .
N-(3-moiebuipryprd gyaume-(4-(4 pentylphenyitiriaz hl- i ﬂnopgﬁlng Sg,_[lzttl;‘?(;s
Example 484.33.56 A 1 or carboxamide M&HEH|L (1
N4 (%ﬁﬂdﬁ@igwmaepmﬁwazm =Z-yIN-(3- EXample Example
morp KB BRIRIRrRNOBRaRR-AreRl0Xam|dos485.5/2. 15 481 of Mettiod 11 or
N-(3-morpholinopropyl)-N-(4-(4-(pyrrolidin-I- Example Method 1
N-(4-(2hetherofiibngpahid-w)ibigphens-2-carboxamide 483.5 2.72 A [ or Methp#Example
morpﬂﬂ}ﬁﬂa@o@ﬂmf&tblﬁe{wﬂmﬁybﬂxmm&-yl)-I\JI-(34’E9ampl@.83 A 1 or
morpholinopropyl)thiophene-2-carboxamide 474.3|2.59 A 1 ot Method 1 Method 1
N-(4-@~¢iiobepirald)ihididib ol b friazol-2-yl)-N- Example Example
morph@inprenvltbiorhsyltAioplhenentideaarboxgmidé-258.3 223 A 1 or Methqdl Pr
N-(4-(benzold]thiazol-2-yl)thiazol-2-y)-N{3- Example Method 1
N-(4-(hrovpsbiihopber Sy prated-2 8 d%amide 471.5[2.80 A | or{Method 1| Example
morphQliepsamduiieyp RAZEADIGH-N-(3 EXEriple 299 A | lor
SreE | 2. 6-444.312.75 A 1 of Method- %’Ietho‘i L
-(3- xample
yl)thlazor-gg-el?glophene- -ici:r)gﬁ?ngll 05/028549 4"[?./{\”\> HFiL9% A 1or
Method 1
N-(3-morpholinopropyl)-N-(4-(pyridin-3- Example
yl)thiazol-2-yl)thiophene-2-carboxamide 415.1 1.92 A 1or
Method 1
N-(3-morpholinopropyl)-N-(4-(pyridin-4- Example
yl)thiazol-2-yl)thiophene-2-carboxamide 415.1 1.93 A 1 or
Method 1
N-(3-morpholinopropyl)-N-(4-(thiophen-2- Example
yl)thiazol-2-yl)thiophene-2-carboxamide 420.3 2.69 A 1or
Method 1
N-(4-(5-chlorothiophen-2-yl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 453.9 2.93 A 1or
Method 1
N-(4-(5-chlorothiophen-2-yl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 420.3 2.65 A 1or
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
(mﬂuororpethyl)phenyl)thlazol-2-yl)thlophene—2- 482.3 589 A 1 or
carboxamide Method 1
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Compound Name m/z retention HPLC Synthesis [M+H] time Method
Method (min) N-(3-morpholinopropyl)-N-(4-(2- Example
WoRPpAENYHthiazol-2-yl)thiophene-2- 459.1 2.69 A 1 or carboX&rhitig?005/028549
Method 1 N-(3-morpholinopropyl)-N-(4-(naphthalen-2- Example

K:)E:io(tgui-z-yfi)thiupi|c||)|?1-2-t,o|u boxamicde464-3 S.é}’:) Il-\IiIP‘i‘I(l::V‘I thod
-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3- Ek&ii . :
morpholiGepesynthRpAne-2-carboxamide ¥4, 3 3”%“,‘2%2,3“0 ﬁé’gﬁf@ Lsﬂiﬁ‘fﬂf
N-(4-(4-morpholinophenyl)thiazol-2-yl)-N1(8VEhple(min)
N-(4-(9rbropReRyORMHLPRENR-3carboxam(de 499.112.46 A 1 of Method I Example
morpH¥Hopobdinidpheti-Rhemsotahlided] dioxepspd- Examse A 1 or
yhthiazol-2-yl)-N-(3- 486.3 2.76 A 1 or Method 1
N-(4-@rargifblorophepyl)thiapblehgipadoxamide Methqd 1 Example
morphd{de{Repyiditnpyhecine-2-yixboaaolideyl)-N-(34B43mple 2.90 A 1or
morpholinopropyl)thiophene-2-carboxamide 449.1|2.59 A 1 ot Method 1 Method 1
N-(4-(S-patopopiestind Xipitrsiyd)tiiabel32-y1)-3-mdthyl- Example Example
morphqlizopieRyhéMepprasydeHBsHeRtde- 458 3 2819 1 or3d¥rboxamide | 1or
Method 1 2 5-dichloro-N-(4-(4-methoxyphenyl)thigzol-2- Example Method 1
g;l(gl'l‘% TRREIRABE Bﬁb‘ﬂ%ﬁfﬁ ghlo hene-3- 512.3_3.06A 1 or carpoxamidd Example
_Calqﬂqﬁﬁm SI%‘YQPB?BWIHW gﬂf‘&ﬁ@ﬁ‘ﬁ nylxhigzol2-yP-1ExampleA 1or
8rphollnopropyl)thlophene 2-522.832.86 A1 or carboxamide | Method 1
N-(4 élﬂlll 1_0 en III EIU _ -I IIyI}LIIIGLUI r-a _yl} N \ = EAallllJl ] Example
morp}ﬁprﬁgdogﬁé} -_ _C nd% 2-48P.] A 1 gregarboxargide | 1.
met oxyphenyl)thlazol 2-yl)- Example Method 1
N7WLE ; T 4779295 A or carboxamide
e ﬁi*ff‘ffp“fﬁéﬁﬁ‘??h“i’hi?éﬁfi% : Bxample
carboxamide 484.3 3.16 A 1or
Method 1
N-(4-(3-cyanophenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 439.1 2.72 A lor
Method 1
N-(3-morpholinopropyl)-N-(4-(4-
pentylphenyD)hiazol-2-ytophene-2- ssns | ase A | Tmple
Method 1
N-(4-(4-(diethylamino)phenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 485.5 2.15 A 1or
Method 1
N-(3-morpholinopropyl)-N-(4-(4-(pyrrolidin-1- Example
yl)phenyl)thiazol-2-yl)thiophene-2-carboxamide 483.5 2.72 A 1 or
Method 1
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 474.3 2.59 A 1or
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 A 1or
Method 1
N-(4-(benzo[d]thiazol-2-yl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 471.5 2.80 A 1or
Method 1
N-(4-(3-methoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 444.3 2.75 A 1or
Method 1
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5-acetyl-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N- Example
(3-morpholinopropyl)thiophene-2-carboxamide 486.3 2.69 A 1 or Method 1

Wa 2%00829606/020767 PCTIUS2005/028549 LC/MS HPLC CoRfpgHmtf0s/028549
Name m/z retention HPLC Synthesis [M+H] time Method Method (min

L _hroma-Nofd -t A4 mathasanalaam N\l o - Al
- oo-IN=(F=(F—mMetnoxXyprenyrmiazor

Lo WALV
=y Xem

. : L ,
N-(3-morpholinopropyl)thiophene-2- 522 |32 OBIS, 11,%%;1)%\{%@ aFIFEC Synthesis
Method Tawmppyandi¥aineyphenyl)thiazo|-2-y125 time | Method | Method
(methylthio)-N-(3-morpholinopropyl)thiophéMe-HExampig; 3 -carboxamide

N-(3-ATPRoASPRO nglydgpI(pd 1 N-(3-morpholinopropyl)-N-(4-(3- [Example
tropkis H&azol-z-yl)thiop}'rene-z- 482.3 3,06 A|1 or Example
nitrop. ( 1 or
carboxGasixamide Method 1 N-(4-(4-methoxyph‘é?%/l5th azo?é-yl)-l-mé?hyl- Method 1
Example N-(3-morpholinopropyl)-1H-pyryole-2- 441.1 2.72 A|l or
N-(3-maarphodmiste pybtho A nhpld:dem2thoxyphenyl)thjazol-2-yl)-N-(3- ExamﬂSiample
ylthiazvdrphd)ihepiomehscabpskerbdearboxamiflezB 1 .58 861 orf Method 1 1 or
N-(4-(4-methoxyphenyl)thiazol-2-y1)-3.5- Example Method 1
N-(4-@imeafiylan-23/hbiasiesihsPrdp(@isoxazole-4- 457.5 2.62 A 1 ¢r Example
morpheditentanybgivltaeet 2 e amidethoxy phd?fithjazot-041)-4-methyl- | 1 or
Example N-(3-marpholinopropyl)-1,2 3-thiadiazolg-5- 460.3 2.60- A1 of Method 1
N‘“‘@&%’?ﬁ%&%ﬂb@ﬂé@@zﬁﬂ:zayé)r-ﬁﬁ@hoxy Jhengllth azo|-2-yl)-2,4- Exam pfecample
morpholinopropyl)thiophene-2-carboxamide 499. 2.46 1or
Method 1
N-(4-(3,4-dihydro-2H-benzo[b][1,4]dioxepin-7- Example
yDthiazol-2-yl)-N-(3- 4863 | 276 A |tor
morpholinopropyl)thiophene-2-carboxamide Method 1
N-(4-(2-chloropyridin-4-yl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 449.1 2.59 A lor
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl- Example
N-(3-morpholinopropyl)thiophene-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- 5993 286 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 2.69 A 1 or
(3-morpholinopropyl)thiophene-2-carboxamide ) ) Method 1
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dimethyl-N-(3-morpholinopropyl)thiazole-5- 473.1 2.59 A 1 or carboxamide
Method 1 4-chloro-N-(4-(4-methoxyphenyl)thiazol-2-yl)- Example
WR2P8eHHHSHolinopropyl)picolinamide 473.1 2.83 A 1 or Method ¢ T/US2005/028549
N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl- Example

od

N-(3-morpholinopropyl)isoxazole-4-cart xanuue A 35pie? A L or et
1 6-chlorg-N-(4-(4-methoxyphenyl)thiazal EXamBiRion | HPLC Synthesis
N-(3- mofgﬂmﬁﬂﬂﬂ VBB olinamide 473.1L 2BFA 1 orgMathodl fiethod Method
N-(4-(4-methoxyphenyl)thiazol-2-yl)-1-met Mpigiin)
5-bronhd-{S-(HofphatthopyppyhyDitdinidazglg-2- 442.3 2.6 A1 or cg rboxamideE .
N-(3-nvephotitopTopplith Rg06/620767 PCTIUS? %%038 349’%&9%/%, HPLC | RTe
carboxa@idsound Name m/z retention HPLC Synthesis Method
Method 1
Methad (mm\ 4 '% dichloro-N-(4-(4-methaxyphenylithiazol-2- Example
N-(4- (§}r£1q hossielpyiyBothiazole-3- 513.1 3.00 A | or cafboxamide Example
gn:;trtl‘)}f\lﬁ 1Rl 13WWWBWBF@HQBFH%ZO -2790-3.2,5- Bxgmple A 1 or
tAHRHASI1-N- (3 morphollnopropyl) 1H-pyrrple-3- 469.5 2.83 A 1L or Method 1
cang)iam:u» M hnA 1 ethy. 2 ( N (3 mofpholinopfropyl)thiopliene-2-
?;gl‘m B higole-4 carjorylate 410.3 2.39 A J or Methotiaumpic
carbox ﬁ]f %?B ﬁy 11an ghe; orphaiadpropylpleephene-2- 466.8 or
B69A1 or carboxamldo)thlazol -4-yl)butanoate Method 1 Method 1
N-(4- (M%ﬁw AR GR Y g ST Exgmpte
- -carbdxamjde 490.3/3.20 B 1 of Example
N GRHRDBIRAR IGBRAIE : Carbtramde 1903320 8 1y | P
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)isoxazole-5-carboxamide 429.1 2.58 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-3,5- Example
(c:l;rrrée;t}lilz;ll—lli\;-f-morpho11nopropyl)1soxazole-4— 457 5 262 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-y1)-4-methyl- Example
i—r(s(;xmatl);lia(lilghnopropyl)-1,2,3-th1ad1azole-5- 460.3 .60 A 1 or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl1)-2,4- Example
(c}l:;;)e(‘,)‘c)}(lzrll;li\;—e(3-morphohnopropyl)th]azole-5- 4731 259 A 1 or
Method 1
4-chloro-N-(4-(4-methoxyphenyl)thiazol-2-yl)- Example
N-(3-morpholinopropyl)picolinamide 473.1 2.83 A 1or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl- Example
N-(3-morpholinopropyl)isoxazole-4-carboxamide | 443.5 2.59 A 1 or
Method 1
6-chloro-N-(4-(4-methoxyphenyl)thiazol-2-yl)- Example
N-(3-morpholinopropyl)picolinamide 473.1 2.80 A 1or
Method 1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-1-methyl- Example
N—(S-morpgolinopropyl)-1H-i1nidazole-2— 442.3 .62 A 1 or
carooxamide Method 1
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Method 1 N-(4-(5-methyl-I-phenyl-IH-pyrazol-4- Example

lthiazol-2-yI)-N-(3- 494.3 2.72 B 1 or

w HEfASbropyl)thiophene-2-carboxamide Method 1 PCT/US2005/028549
N-(4-(2,4-dichlorophenyl)thiazol-2-yl)-N-(3- Example
i i i . %ﬁ%ﬁé—hﬁethod +
3-(2-(N-(3-morpholinopropyl)thiophene-2- IERAVEPI e . .
. 3 . . tent PLC | Synth
carboxa@o)tnarbNayigbenzoic acid 498.32750 Br‘it%ﬁl gth‘i\%e]thod g;;thzﬁs
N-(3-morpholinopropyl)-N-(4-(3-oxo-3,4- | Eidriridle (min)
4,5 iy EHeRIb ﬁé‘ﬁ ARESsYAIayo2- 485 1242 B or
y1)-N- fﬁl‘(i‘s : lyb g1Method 1 A Example
carboxdfBrenorpholi opropyl) N- “(4-(3-phenylispxa23H Exanmple! 11\/10211 i1
5-yl)thiazol-2-yl)thiophene-2-carboxamide 481.1 2|94 B 1 or Method 1 etho
N-(4-(hlthxipheiinomapo)-Nyi-(2pyridin-2- Example Example
trimethy)tNoBhenrphd)ihipzopPy IHyophens-2- 4%%53 h; % é) cprboxamide -
carboxteiied 1 N-(4'-methyl-2'-(pyrazin-2-yl)-4,5"-bithiazol-2- Example Method 1
yl)-N-(3-morpholinopropyl)thiophene-2- 513.1 2.72 B 1 or catbhoxamide
ethyl 2MEHBebFHNIQORBEGHRONEPIRET/USJ005/028549 LC/MSIHPLC Example
carboxgavdedbint Nerthearhoxdasation HPLC Synthtdd [M+2Pfme Method | 1 or
Method (min) ? ("_) (2-(N-(3-morphalinopropyl)thiophene-2- Example Method 1
ethyl 363?‘%‘9(513?11% &¥0l-4-yl)thiophen-2-yl)atetic 477.0 2.48 B 1 br acid Example
moll;P BPRY gfzzsﬁﬁ r0-3-methylphenyl)thiasd-2tyl)-NeExampleA 1or
car O’t Sﬁﬂk § BW\?(S’BWene 2-carboxamide 462.3 3.06 B 1 or MethgdMiethod 1
N-(4 he unE liIIUI\ I%(IG.LUI L yl) I .I \O' CAAITIPIC Example
morpho gn Eé‘ipy i 1¥1§ NS 41%§d§ 2.58 B }9@:3 3.20 B lor
Method 1
N-(4-(5-methyl-1-phenyl-1H-pyrazol-4- Example
yh)thiazol-2-yl)-N-(3- . 4943 | 272 B |lor
morpholinopropyl)thiophene-2-carboxamide Method 1
E 1
N-(4~(2,4-dichlorophenyl)thiazol-2-yl)-N-(3- 1o | 308 S
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 1or
: 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 42 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-~ 497.5 55 B 1 or
carboxamide ' Method 1
N-(4'-methyl-2'-(pyrazin-2-yl)-4,5'-bithiazol-2~ Example
y1)-N-(3-morpholinopropyl)thiophene-2- 513.1 979 B 1or
carboxamide ' ' Method 1
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Method 1 N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3- Example
morpholinopropyl)furan-2-carboxamide 458.3 2.48 B 1 or Method 1

WR2PA6HEH26fU an-2-yl)thiazol-2-yl)-N-(3- Example PCT/US2005/028549
morpholinopropyl)furan-2-carboxamide 438.3 2.89 B 1 or Method 1
N (4 E]belnzsfuranl)Z yI}LhIaLUIdL yl) N (3 t;ﬁﬂ/&g % ]@lﬁ.n
morpholinopropyl)nicotinamide 449.1 2. :
N-(4-(3,@dmmthodﬂﬁhlm!yl)thiazoI-2-y|)-N-(:91/Exa\r:1L|% ﬁ?:le NAPC | Synthes's
morpholinopropyl)cyclopentanecarboxamit®#88.3 2 {38 1 or Method| 1
2-(5- (2\'(1&*(361&0%@{@{99 1F5WeARI2<-YI)-IN-(3- Example
carboxARIRRMIRCBIAPYHEVERsaDasBRXamIde, 446.3 2.60 B 1 of Method 1 Example
acid  N-(4-(benzofuran-2-ylthiazol-2-yl)-N-(3- Exdrfigle| 248 Lor
morpholinopropyl)cyclobutanecarboxamide 426.4 3.08 A 1 orff Method 1 Method 1
N-(4-(N-didih 4-chiizrathpbeipighid)biazel 2y1)-N-(3- Example Example
(3-morplosihopirupyidthidijicnti?acaitedaide 2 .44 B6R.3r Meti3cebl B Lor
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3- Example Method 1
N-(4-(Faérpinatihopyohsiydioiaahidd 499(3-2.83 B 1 or Method 1 Example
morphnlipppgopliviorephényl)isoxazol-5-yl)thidzAoB-FExampies B |lor
v)-N-(3-moarphalinopropythiophene-2- 5151 3.20.C 1 or ranga;deM
N-(4-(éAiseethacyabenhimrIptopyNNE-(3-phenylisoxazol- Ex ample Example
morphs?lwﬁmaazsh)@sﬂyr&raﬁﬂ%%a%@ﬁam|de 46‘ 1988 d 1 drfethdd 1 1 or
\I N Q mnrnhnhnnnrnn\ll\ N-¢ \_'_ \ E Xamplc Method 1
Sy ok S by [
2006/020[76 TIUS2005/038549 Method 1
N-(4-(benzofuran-2-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 1or
Method 1
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-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-yl)-N-(3- Example
morpholinopropyl)picolinamide 469.5 2.44 B 1or
Method 1
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)picolinamide 4491 2.83 B 1or
Method 1
N-(4-(3-(4-chlorophenyl)isoxazol-5-yl)thiazol-2- Example
yl)-N—(3-rporpholinopropyl)thiophene-z— 5151 320 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- Example
phenylisoxazol-5-yl)thiazol-2-yl)-1H-pyrrole-2- 4783 2 94 C 1 or
carboxamide ’ ’ Method 1
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LC/A/IS HPLC Compound Name m/Z retention HPLC Synthesis [M+H]
time Method Method (min) 4-(2-(N-(3-morpholinopropyl)thiophene-2-
W ZUR{PH"Tarboxamido)thiazol-4-yl)benzoic acid 458.3 2.47 BPLHUTAMP B+

1 N-(3-morpholinopropyl)-N-(4 (trlfluoromethyl)thlazol -2-yl)thiophene-2-

[ Example carboxamide 406:3 2.5 BT Method 1 ettiipr ¢
5-(2-(N-(3-morpholinopropyl)thiophene-2 LC/MS | | o tion | HPLC | Synthesis
carboxahRIIRAELNARNSisoxazole-3- Exa nﬁ@ carbogyyiate 4 Mfetnd thod
Method 1 2-(N-(3-morpholinopropyl)thio pHAEE (min)

4-(2-(Sadaxaplidindprobd dnibiadiezal-2-yl)thiazole- 465.1 2.22 B Example | Example
carboxdsnatbpkanutid-yDbaniNid 2eaidorpholinopropyhgdoghere4 B 1or
carboxamido)-N-(thiazol-2-y)thiazole-4- 4#63.9 2.38 B Example Method 1
N-(3-neanpoXamjgepyd-N-(8-methoxyphenyl)-21(N-(3 ‘ Example
(riflugrpspsHoibibirepylytiidgaehene-2Example| 406 3 251 B 1 or
carboxggitexamido)thiazole-4-carboxamide 487.1 2.49 B 12 Method 1
N-(3-methoxybenzyl)-2-(N-(3 marpholinapropyl)thiophene-2- Example
ggﬁf Dk RRIRAR SRR A BiSRAIER 50 1 2.30 B 12 Example
o Mo gBEAZSXMS Riorpholinopropybthiopheneez- Exampe | 1 or
é’e} joxamido)thiazole-4-carboxamide 505.1 2.59 § 12 N~(2 Method 1
2 (NG “h 0 ro ? umz" &-vh) ;%'F N
b h E
Zaza;fg%_ ’[hlaz lalﬁocar xafr%ﬁoe 515. 866 B 122.22 B xalr;ple
N-(5- ethyl 1,3,4-thiadiazol-2-yl)-2-(N-(3 morpholinppropyl)thigphene-2-
2-(N- (ghmlpﬁgh%@gﬁﬁ IGepHIRZale-4-carboyamide 493.1°2.46 B|12
carboxbniRR 2QleiBR0E Y-k (@ morpholinopropyl)thiophene-p- Examplesxample
63. .38 B
carboxamide 12
N-(3-methoxyphenyl)-2-(N-(3-
morpholinopropyl)thiophene-2- Example
carboxamido)thiazole-4-carboxamide 487.1 2.49 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 >05.1 2.59 B 12
N-(2,3-dihydrobenzo[b][ 1,4]dioxin-6-yl)-2-(N-
(3-morpholinopropyl)thiophene-2- 515.1 5 46 B Example
carboxamido)thiazole-4-carboxamide ’ ’ 12
N-(5-ethyl-1,3,4-thiadiazol-2-yl)-2-(N-(3-
morpholinopropyl)thiophene-2- Example
carboxamido)thiazole-4-carboxamide 493.1 2.46 B 12
N-(benzo[d]thiazol-6-yl)-2-(N-(3-
morpholinopropyl)thiophene-2- Example
carboxamido)thiazole-4-carboxamide >14.3 2.42 B 12
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carboxamido)thiazole-4-carboxamide 514.3 2.42 B 12 75 WO
2006/020767 PCT/US2005/028549 LC/MS HPLC Compound Name m/z
WOHMBARIPLC Synthesis [M+H] time Method Method (min) PCT/US2005/028549

N-(3-carbamoylphenyl)-2-(N-(3 morpholinopropyl)thiophene-2- 500.3 2.15

[a) 4L [l

D FEvamnla ~avhhaosromaial o\t ool A _por
D TEAAITTIIC T LarbuAdl muuunazZuic===cai

hoxamicde 141_1?11&
2-(2-(2-(N—(3-morpho|inopropyl)thiophen}‘LC/MS tenti HPLC | Synthesis
2-carboXGemoynid 26ma -carboxamido)thiauwe 550 3262 B BiembiE g{ethod
4-yl)acetate 12 N-(3-(methylsulfonamidq) PHEAN-2-(Naia)

N-(3- cg?pgﬁ{&,%ﬁlﬁm{ pylpqehene-2- 550.32.30 B EXample
morphSBHBBYGHVIsiRlREMe24-carboxamide 12 215 B Example
carboxBir(#dhanzeluran-and)hiadel-2-yl)-N-(3-(2- X angle 12
oxopyrrolidin-1-yl)propyl)furan-2-carboxgmide 436.3 3.65 C 13 or 14
ethyl 2N242(osh@etucaphatidiirezyl)PighHené3-(2 oxopyriolidin-
2-carbdxyhpdopibdpHecetdx4tido)thea.q- Exar$g593 carboxgmidg 13 gr 14 Example
4-yhadetdtt-(benzofuran-2-yl)thiazol-2-yl)-1-methyl-N 12
(3-(2-oxopyrrolidin-1-yl)propyl)-1H-pyrrole-2- 449.1 3.69 C Example
N-G-(ewtboleatfinenslonhenii-G-Gkopyrrolidin-1-yl)dropyl)-N-(4-(3
morphg BPRARRRAPNESARAaz0l-2-yI)furan-2- 46353.56 C £3emple B %ample
Carbox@&%%&%%@?[é B?r FXNHLE(2- oxopyrrolldln -1-yl)gropyl)-N-(4+(3
phenylisoxazeol-5-y ..h.ﬂz“' 234} L. Biopherg-2—479-1-3-59-€ ':AL%.“ﬁple
N-(4'(§ 1n f’fﬁ' i?é %PA{' B - (2- Q%g § olidin-1d)propy)eN | Example
OxOP f phe og’(% mzcﬁ% 3]56 T Exanjple 13 or 14
N-G- (i %'awo i
oxgpy\E? é‘_—‘ le%pyl) N-(4r(3 Example
carbodd - )thlazol -2- yI)furan -2-4788 P55 CEfmple © |13 0r14
car:)oxamlde 13 or 14
N-(4-(benzofuran-2-yl)thiazol-2-yl)-1-methyl-N-
(3-(2-oxopyrrolidin-1-yl)propyl)-1H-pyrrole-2- 3 C Example
carboxamide 449.1 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- 1
phenylisoxazol-5-yl)thiazol-2-yl)thiophene-2- 359 C Example
carboxamide 4791 ' 13 or 14
1-methyl-N-(3-(2-oxopyrrolidin-1-yl)propyl)-N- ,
(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)-1H- 356 C Example
pyrrole-2-carboxamide 4763 ’ 13 or 14
N-(3-(4-methylpiperazin-1-yl)propyl)-N-(4-(3- . 1
phenylisoxazol-5-yl)thiazol-2-yl)furan-2- .55 C xample
carboxamide 478.3 ) 13 or 14
N-(4-morpholinobutyl)-N-(4-(3-phenylisoxazol- Example
5-yl)thiazol-2-yl)furan-2-carboxamide 479.1 2.92 C 13 or 14
N-(4-morpholinobutyl)-N-(4~(3-phenylisoxazol- Example
5-yl)thiazol-2-yl)thiophene-2-carboxamide 495.1 2.98 C 13 or 14
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N-(4-morpholinobutyl)-N-(4-(3-phenylisoxazol- Example

5-yl)thiazol-2-yl)furan-2-carboxamide 479.1 2.92 C 13 or 14
WRZpseHHSHolinobutyl)-N-(4-(3-phenylisoxazol- Example

5-yl)thiazol-2-yl)thiophene-2-carboxamide 495.1 2.98 C 13 or 14 76 WO

PCT/US2005/028549

2006/026767 PETUS2605/028549+LEMSHPLGE tun“' Namem/Z
retention HPLC Synthesis [M+H] time Md&@@’lﬂet}ﬂﬁmm HPLC | S .
g ) ynthesis
N_'(B'(d'@hmmQ{@W)'N'(A"_(?’A m/z time Method | Method
dimethoxyphenyl)thiazol-2-y1)thiophene{2M&HLB P. 64, By xample
N-(3-(GR R T o Ph 24- (N3, 4-dimethgxyphenyljthiazol-2-yi)-N-(3
dimetHex PR 5@?’ 1&3)4 @ﬁ@ghene -2-1472.3 3.11 B E%iam le Example
carbox@atiexamide 13 or 14 N-(4-(3,4-dimethd xyﬁ?e%yl thidZdl-2- I)-N-%S 13 or 14
(4-methylpiperazin-1-yl)propyl)thiophene;2- 487.1|2.32 B Example
N-(4-(s Addinsamce fiRoyljifiddelL(SdiRethdxyphenyl)thiazol-2-yl)-N-(3-
(2-oxolﬁyammm—(pj@mﬂdml]ﬂ;dk)pmpyﬂlhiophene-2417:§1|§)0 xamjdg 472.3 2;66 B f3ample
carboxgride N-(4-(3,4-dimethoxyphenyl)thiazol}2-yl)-N-(5- Example 13 or 14
morpholinopentylthiophene-2-carboxamide 502.3/2. 75 B 13 pr 14
N-(4-(Ridgiaetharvichrox) BrersRaz -Gy 1)-N-(2- Example
(4-metipdpippspaBetnyl)mRipAkhezhess foxamide 4608 2.410323 of 14 B ]f;‘amll’f
carboxqmifles 4- dlmethoxyphenyl)thlazol -2- yI) -N-(3- Example o
nhnn\/l rnn\ll\fhlnnho o2 Calrbnv ide-465-1-4-04-B-13-or14
N-(4~( ‘g g@f ?«‘[521 ?ﬁ % g 1% Q_gg_ Ex B Example
(piper h;)/' hikS)pro |oph oS hmide 44p.3 408 B 13 or'14 | 13 or 14
—(A- IIIIIU LUI ﬂ){ | N_ 5_
N (4 s F} C gheéne-2 %2[79 Bfxanjple g | Example
morph -~ : 13 or 14
xamlde 1 or 14 N (4 (benzofuran 2-yl)thiaZol-2-yl)-N-(B-(4 or
1467.12.68 B Example eE ple
: Xam
2-yhthnazol-23y4:N-(B- Exmp 13 or 14
N—(4-(3,4-dimetboxyphenyl)thiazol-2.—yl)—N-(3- Example
phenylpropyl)thiophene-2-carboxamide 465.1 4.04 B 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- ’ B Example
carboxamide 435.1 79 13 or 14
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4- .
methylpiperazin-1-yl)propyl)thiophene-2- 2.68 B Example
carboxamide 467.1 ' 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—(benzofuran-2‘—yl)thiazol-2-y1)—N—(4_1- Example
morpholinobutyl)thiophene-2-carboxamide 468.3 3.01 B 13 or 14
N-(4-(benzofuran—2-y1)thiazol—2—y1)—N—(5-. Example
morpholinopentyl)thiophene-2-carboxamide 482.3 3.16 B 13 or 14
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(piperidin 1-yh)propyl)thiophene-2-carboxamide 451.9 3.07 B 13 or 14

E{B enzofuran-2-yl)thiazol-2-yl)-N-(4- Example
M3sHBAAGbutyl)thiophene-2-carboxamide 468.3 3.01 B 13 orf £4/US2005/028549
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(5- Example
morphotinopentyf)thioptene=2-carboxamde 48233 {ppa 3 pr 14 77 WO
2006/020767 PCT/US2005/028549 LC/MBGHMS] Comnpaint R?ﬁ{ﬂ@rr/éynthesis
retentiorjQMPCUNhFRIER [M+H] time MpthBYZMethogn(@in)| Method | Method
N-(4-(benzofiuan-2-yl)thiazol-2-yl)-N-(3- EX¥KiHE | (min)
N_(4_(ga%aﬂﬁ@mlﬂm%a§pg#kpqugxam|de 45.14.60 B 13 or 14 mole
phenyiNrépyiyenzsionare 2y tuazele-yl)-N propydamphene-Létarboxanide 3 L 11) 4
4.34 B Example 13 or 14 N-(4-(5-methylthiophent2-yl)thiazgl-2-yI)-N-(3-
N-(4-(katarofileanoyPiiotinapReydy)fhiophene-2-carboxamide 434.3 .78 B 15 Example
propylNepiienm2ibrmkypymiddde-3-yl)thiazol-2-yl)-N-§89 Exampte34 B 13 or 14
morpholinopropyl)thiophene-2-carboxamide 445.112.42 B 15
N-(4- (N:(mt@ﬁbmm@mayoﬂm@ml@w)lmhw 21y)-N- Example Exampl
ple
momhfélﬂ?@rﬁﬁﬂﬂﬁﬁ%ﬁvﬁt?ﬂ%héﬁw%rboxwﬂéé-ﬁ?b 12815 B 15
N-(4- r‘\/rlnnpnf\/lfhm7nl 2-y/)- I\I (3- Examnle
N-(4-(Grrehe wr%}%mﬁ WildRam|de 406.3(2.63 B 15 Exampl
. ple
morphﬂhe}p_gwg 33%91? ?Qf 'f‘?BONa@ldﬁxamp e 445 ? % 2 B 15
mida 4202 n D E raathagl
N—(4— E |u|| |u%§ gLﬁI§PI1 thl R III-\;(C U J nreu Iyl Exam l
i3 pie
- 2. B
(3-mopphg 01 zo 4 Qlic):oy%ma]te 473.1 g%f B 87 15
N-(4-cyc¥open PRRE - EXdmpie —
e BT Ao U ophse 2 baoxaride 4934 2.93/G:35 | p | Example
N-(4-(7-methoxybenzofuran-2-yl)thiazol-2-yl)-
N-(4- ig%;é PRAUDRPIORMYIHOphene-2- 484.5 2.94 C Example carboxami j% |
morp meshesndensebdsamayl)thiazol4208- | 2.80 B ;‘amp ©
N-(3-morpholinopropyl)thiophene-2- 484.3 3.03 C Example darboxami id
methyl 6-(2-(N-(3-morpholinopropyl)thiophene- Example
2-carboxamido)thiazol-4-yl)nicotinate 473.1 2.50 B 15
N-(4-(1H-indol-2-yl)thiazol-2-y1)-N-(3- Example
morpholinopropyl)thiophene-2-carboxamide 453.1 2.93 C 15
N-(4-(7-methoxybenzofuran-2-yl)thiazol-2-yl)-
N-(3-morpholinopropyl)thiophene-2- 4843 .04 C Example
carboxamide ’ ) 15
N-(4-(5-methoxybenzofuran-2-yl)thiazol-2-yl)-
N-(3-morpholinopropyl)thiophene-2- 4843 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- 501.1 217 B Example
(3-morpholinopropyl)thiophene-2-carboxamide ) ) 16
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N-(3-morpholinopropyl)-N-(4-(5

nitrobenzofuran-2-yl)thiazol-2-yl)thiophene-2- 499.1 3.09 C Exam

WRIMHRANde 15 N-(4-(4-(2 hydroxyethylcarbamoyl)phenyI)thlléﬁ'E)!{)I?}Sﬂ‘}5|\‘?28549
501.1 2.17 B Example (3-morpholinopropyl)thiophene-2-carboxamide 16
78-WO-2666/026767-PCTHIS2005/028549EMS B Cpmpourd
Name m/z retention HPLC Synthesis timé-f/&tod gnj)wllilhit@l Synthesis
N-(4-(4-CompqitsliRseaeyIcarbamoyl)phenyBtfiazol-Z;yls EXaviBod | Method
N-(3-morpholinopropyl)thiophene-2- 570 4B/ 16gatpoxamide

N-(4-(4¥24-(4- (methylcarbamoyl)phenyl)thiazol-2-yl)-

momh&inﬂadﬂﬁgr@i}@aﬁmnwﬁﬁmag@pﬂyw1 52.29 BlExample ¢arboxamide .

N-(3-niphblighddréBidimephytantino)ethylcarbamsyipheny Ritidzol; Exdnple | P

carbox2myideN-(3-morpholinopropyl)thiophene-2 528.3 2,08 B 16 carboxamide

N-(4-(4-(3- (dim ethylamino)propylcarbatoyl)phenyl)thiazol4 Example

N-(4-(2{phetiz(Banborpbyipopropthinridgheie-2L 542.3 2109 B 16 carboxamide

N-(3-morphelingprapshskigniegspicarbamoyl)phenylifiazdl-2-yyiN- 5[15.182.21 gixample

carboxpigdple (3-morpholinopropyl)thiopheng-2-carboxamide 16 16

N-(4-(4-carbhamoylphenythiazol-2-y1)-N-(3- Exampl

N-(4- @n@rpholmopropyl)thmphene 2- carboxa |de 457.12.22 B 16

Rl » [
_yb)c;x TR BSARShfiene-2- 485 238 B E'xample 16

cart carboxamlde 16

N-(4-(4-3-

(dimethylamino)propylcarbamoyl)phenyl)thiazol- Example

2-y1)-N-(3-morpholinopropyl)thiophene-2- 5423 2.09 B 16

carboxamide

N-(4-(4-(3-

hydroxypropylcarbamoyl)phenyl)thiazol-2-yl)-N- 5151 291 B Example

(3-morpholinopropyl)thiophene-2-carboxamide ' ’ 16

N-(4-(4-carbamoylphenyl)thiazol-2-y1)-N-(3- Example

morpholinopropyl)thiophene-2-carboxamide 457.1 2.22 B 16

N-(4-(4-(dimethylcarbamoyl)phenyl)thiazol-2-

y1)-N-(3-morpholinopropyl)thiophene-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 2.22 B 16

N-(4-(4-(4-methylpiperazine-1-

carbonyl)phenyl)thiazol-2-yl)-N-(3- 5403 501 B Example

morpholinopropyl)thiophcne—Z—carboxamide ) ’ 16

N-(4-(4-(morpholine-4-carbonyl)phenyl)thiazol-

2-y1)-N-(3-morpholinopropyl)thiophene-2- 5071 237 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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2-(4-(2-(N-(3-morpholinopropyl)thiophene-2- Example
carboxamido)thiazol-4-yl)benzamido)acetic acid 515.1 2.22 B 16
WR249(%204methylpip erazine- | carbonyl)phenyl)thiazol-2-yl)-NSBUSAR ¥ 028549
2.01 B Example morpholinopropyl)thiophene-2-carboxainide 16

N=(A=(4=(morphotime=4-carbonyt)phenytthiazot HPLC
2-y1)-N-(3-morphoIinopropyl)thiophenejizlﬁmz PUEESANRPLC | Synthesis
carboxa@mnﬂl@a(ﬂe(N-(B-morphollrc;p hthioghigee-2-faxaeRle Method
carboxamido)thiazol-4-yl)phenoxy)acetiq A¥ #8853 2:5)p 17 79 WO
3-(3-22NGRIRBioRko RIS ARARIPRHRAZ LCTMS HPLG Compoun(d Name ni/z
carboxsgiersi@ii d4ELAL Byhthiesis)piidpdrdbione Met5|8g i\/lEthog 6gn|n B Example
acid  3-(3-(2-(N-(3-morpholinopropyl)thiopheng-2 aa : 17
boxamido)thiazol-4-yl)phenoxy)propanoic 502.3 2|64 B Example
2-(i—(22@%(&1ﬂ§@0hmphmbrmpmpiwnh@phen 0-2- Exam ple2 . Example
carbox papidoXhiariyiidrbledopypivetiongidcetiq adftf488.3 268B 17 17
-3-(4-(2-(N-(3-marphalinopropylithiophene-2 : :
3-(4-Ccbckanabynapery) ﬁ@‘%ﬁ%@y?propzahmc 502.8 2.60 B 1 Example [acid
carboxm@qﬁk{@@hrﬁmﬁ phenyl)somzol{2-yD-50 515.5 B30 B ‘fxample
acid Example (3-morpholinopropyl)thiopheng-2-carboxamide 18 [N-(4-(3-(34 7
’H'mof.h"'am...u,m..u,\,)phenyl)th:azo! 2--N-504-1-222 B-Examplte
l(jhgnei lam ollno(g) Igth tha?z% -2- xamide 18| N-(4-(4-(3 Example
(3-morithi] mo la gh C{%)I J-yhIN-5515.522381 B|Exakhple | 1g
-mor PK prog%% |op?1ene- -carboxamide 18| N-(4-(4-(2
N-(4 GuwleulyldnmIU)euloxy)pnenyl)mlazm Z-yI)-N-50[L T 22T B EXampie
(dimethF1IRRERNRUNARNPRUN RN 415 "'Nbox amide 18 Example
(}mmgﬁ ﬁ%@?@ﬁgiﬁﬁ@imma@e@ts@xﬁﬁfﬁe@- p S0L1 1 2.22 B lis
ydroxyethylamino)-3-oxopropyl)thiophepe-2- 442.3 3.23 B Bxample
N-(4-(4-(3-
(dimethylamino)propoxy)phenyl)thiazol-2-yl)-N- 5155 231 B Example
(3-morpholinopropyl)thiophene-2-carboxamide ’ ) 18
N-(4-(4-(2-
(dimethylamino)ethoxy)phenyl)thiazol-2-yl)-N- 501.1 291 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-yl)-N-(3-(2-
(hydroxymethyl)pyrrolidin-1-yl)-3- Example
oxopropyl)thiophene-2-carboxamide 482.3 3.62 B 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-y1)-N-(3-(3-
hydroxypiperidin-1-yl)-3-oxopropyl)thiophene-2- 482.3 354 B Example
carboxamide ) ) 19
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carboxamide 19 N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2
(hydroxymethyl)pyrrolidin-1-yl)-3- 482.3 3.62 B Example

WO A§thiophene-2-carboxamide 19

PCT/US2005/028549
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2 (dlmethylammo)ethylamlno) -3-

—469:1-2:93-B-Exampte—oxopropyfthiophene=2-carbgpppiEe 9
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-C/MS | |\ ion | HPLC | Synthesis
hydroxyGipeiguad Wpgwwxopropyl)thiopheri®/2- 482 .33 54 B ki@hude Method
carboxamide 19 80 WO 2006/020767 PAMIH2005/928549| LC/MS HPLC

N-(4-(GeREBRAER Naye: Dy A SIG NI {2 LC Synthesis [[M+H] timeg Method
hydrox ﬁ&pgén@ﬂiﬂ))ah‘ﬂ%ﬂ}enzomran -2-yl)thia gké_él) N-(?-ﬁgZ B Example
oxopropydBxyeityd) anaiyhamiae)-3- ' 456.3 3 . X%mp e 19
oxopropyl)thiophene-2-carboxamide 19
N-(4-(BéniZbfbenzpfyiamiol2hydr DB Did2¢3-(bis(2-
hydroxiydigyyeingl)dronoy:8poRdprmbyhthlophengsz- 486.3 3.96 B Example | Example
carboxegamidexamide 19 N-(4 iazol-2-yl)-N-(3-oxd-3- Exam Ol
iperazin-1- -2- amide 4671295 819
N-(4- (b@qub@mz%m% VA DB ARN3(3-((2 Example
(plpera(dmﬂeoﬂgwmﬂaﬁa ?Eiﬁ@ﬂ‘f?ﬂ%%ﬁ’i‘b‘)i% wed7doneEEmple B |19
I’hnvanmrln 190
N-(4-(g. i3 %ﬁyézgg N-(3
E 1
(dlmet '@&ﬂ f lJaniino)-3- 469883.04 B Efd4mple B Xample
oxopro 19
ro Y ]ﬁlophene )éaca oxamide 19
4= CIIL T éﬁl Q- gzyh)-N=(3=(3 ydroxypyrrofidin-
- eﬂ [f \T)mm %tgf?o 4%8 3 3.36 B Example 2-carboxamide 19| Example
(meth 469.1 | 3.04 B
oxopr é"@@a@ox Slﬁ'fi’@@ -2-yl)-N-(3-(B 19
|methylam|no)pyrrolld|n 1-yl)-3- 495.1 2.95 B Example
N-(4-(BZPRTRRYNIDI9DRRRE E Xt Rxesle 19
hydroxypyrrolidin-1-yl)-3-oxopropyl)thiophene- 468.3 336 B Example
2-carboxamide ' 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-
(dimethylamino)pyrrolidin-1-yl)-3- 495.1 905 R Example
oxopropyl)thiophene-2-carboxamide 19
N-(4-(benzofuran-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-
yhthiophene-2- 470.3 362 C Example
carboxamido)propanamido)acetate 19
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yhthiophene-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- 4703 398 C Example
carboxamide 19
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N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-

(2 33

dihydroxypropyl)(methyl)amino)-3- 486.3 3.23 C Example

WO MSthiophene-2-carboxamide 19

methyl

PCT/US2005/028549
2-(3-(N-(4-(benzofuran-2-yl)thiazol-2 ylthiophene-2- 470.3 3.62 C Example

carboxamido)propanamido)acetate 19 HPLC
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2 yI)twk% ZeRMMAIYAIE HPLC | Synthesis
carboxamf BRI Bhiperidine-3- 509.1‘3(%0 ¢ 19igRrbokamigded | Method
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-0l8 3] | (min)
N-(4-(ftmzzidhiaina23y ey phiDpkdae-2- 470{3 3.98 C [Example darboxamide
morph¢¥n8 3 W 2ROGIDDONBIEIRELF/ USZOOS/OZZSQ@% 3LCI/ M§ EPLG Corppou nexample
carboxpaide m/Z retention HPLC Synthesis [M+1-1]time Method Method (mih§
N-(4-(benzofuran-2-ylthiazol-2-yl)-N-(3
N-(4-(bsrphenpc: 30 prebenthopiEi-2- 46B.3 3.75 € Example | carboxaride
cyanoetleyINIatrEDADHRMSA= 2-y ) thiazol-2-y1)-N} (3462 1 376 c |Example
oxoprogy hiopRAGHtYarAMLIS3- Example 19
oxo“r“@'l)*hiq“*‘.cne 2ecarhaxamide-465-1+3-76-C49
PSS e AR 1 ﬁg&%ﬁ?@ﬁw-(& 3 (hydroyymethyl)piperidin--y}):3-
(hydroi piperidin. Lyh)-3- : xample
oxopropyDRIBHIRNG- xample. 0xp ropyl)thiophpné9@-2atboxamide 19 C 19
P Iz - enzofuran-rﬂ-y thiazol-2 yl)thiophene{2- Examplé
1_(3_(1@%@%%@9)69{%%%%99[@|ne-3-(,dr poxytic 51073 3762 C|19 acid
yD)thiophéae(3-acetamidapyrrolidin-1-yl)-3-oxopfopyl)- Example
carboxbhifirdiBaaRsARyRtlitiaznkavihiePhne8:3509.1 388 C Exawple | 79 P
acid carboxamide 19 1-(3-(N-(4-(benzofuran{2-yl)thiaZol-2
N-(3-(3-acetamidopyrrolidin-1-yl)-3-oxopropyl)-
N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- 509.1 398 C Example
carboxamide ) ’ 19
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2- Example
carboxamido)propanoyl)pyrrolidine-2- 495.1 3.34 C 19 P
carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-0x0-3-
(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-
carboxamido)propanoyl)piperidine-2- 509.1 3.59 C ]1—3;{ ample
carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-0x0-3-
(2-phenoxyethylamino)propyl)thiophene-2- 517.9 411 C Example
carboxamide ’ ’ 19
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)propanoyl)-N-(2- 5532 329 C Example
hydroxyethyl)piperidine-3-carboxamide ) ) 19
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yhthiophene-2- carboxamido)propanoyl)pyrrolidine-2- 495.1 3.34 C

Example 19 carboxamide N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-ox0-3-
WOWREBI&Fazin-1-yl)propyl)thiophene-2- 481.1 3.25 C Exampl& T/US2005/028549

carboxamide 19 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2 yl)thiophene-2-

Exampte—carboxamido)propanoytpipendine=2- 5094p$,e9 T 19
carboxamide N-(4-(benzofuran-2-yl)thigZbC2¥H-Ne(Zeaie13{ HPLC | Synthesis
(2-pherfesappennshag)ropyl)thiopheng-2-%7 9 4.%inte Expvighod | Method
carboxamide 19 1-(3-(N-(4-(benzofuran-£* T)Wiazol(&in)
N-(4-(bAEDIRPREPSFaarBsapnydejopanoyN-(2- 558.2 3.29 C Example
(isobuty i IoxyR YR RipgadineosearBoxamide 19, 82 WD 2006/020767 Example
y1)aminBYSBokbp2BY 2GRN cL oM BobddthideCa mpound Name m/z tetention HF.C
Synthesis time Method Method [M+H]{(min)
N-(4-(bbirtdf(ioen2efUhinly Bl p2 ok 2-MA)CA-(3
(dimethiohiny)¢lispivroatatrdryldirbthiophen-3- 522.4 4.10 £ggxamplec | Example
oxobutyl)thininsnedxephoppmiflephene-2-carbgxanide 1p - - 19
N-(4- (benzofuran 2-y\thiazol-2-yl)-N-(4(4-(2-
N-(4-(beawenBtrapicimi HireriAf-(Gipa- 552.3 2.89 C Example Examo]
dlhydfoe%m )PREIN ﬁB“? f'boxamude 19 | 5003 | 3.32 c |
°X°b“tﬁl@‘éﬂo®¥é‘i‘?? %zol 2y)N-(4(2.3-
f'll"f\v\ll’\v'f\h\l lllllll D QO 1N o B Il
methy 1S/ | ||\.,u| {Hll\ébl 2\JUU 0. 02" C EXAITIPIE B |
o) IdE AR elyls | 367 C xample
yhhio ?ﬂe E(g‘[‘%enr% Utan-2-y ﬁ@zo? Example 19
N-(4- o8 | ulli,a ;ﬁ@tﬁfgi&& lez gamlo Jacetate|[484.3 3.6/]C 19
methyl Pﬁrﬁ BYr4n¥hb) 'QZOl y1)-N-(4- (551 79 3.57 c Example
oxobutyl)thiophene-2-carboxamide ) ) 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(1- 1
hydroxypropan-2-ylamino)-4- 342 C Example
oxobutyl)thiophene-2-carboxamide 4703 4 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-ox0-4- Example
(piperidin-1-yl)butyl)thiophene-2-carboxamide 479.9 4.26 C 19
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)butanoyl)piperidine- 5935 337 C Example
4-carboxamide ’ ’ 19
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-((2-
hydroxyethyl)(phenyl)amino)-4- 531.9 3.97 C Example
oxobutyl)thiophene-2-carboxamide ) 19
N-(4-(benzofuran-2—y1)thiazol—2-yl)-N—(4—oxo-4-
(2-(pyridin-4-yl)ethylamino)butyl)thiophene-2- 517 1 301 C Example
carboxamide ’ 19
tert-butyl 4-(4-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2- 5812 430 C Example
carboxamido)butanoyl)piperazine-1-carboxylate 19
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methylpyrazin-2-yl)methyl amino)-4- 517.9 3.57 C Example

oxobutyl)thiophene-2-carboxamide 19

WR2PRBH96furan-2-yl)thiazol-2-yl)-N-(4-(1 hydroxypropan-2-yf4hi{Hgje43/028549
470.3 3.42 C Example oxobutyl)thiophene-2-carboxamide 19

N={4=(benzofuran-2-yf)thiazol-2=yt)-N-(4{0X0-4- EXai$§.C
(piperidin-1-yl)butyl)thiophene-2-carbox ah@%)&é@@& LHPLC | Synthesis

1-(4-(NS» Jfﬂé?%‘i 12-yl)thiazol-2 time | Method | Method
yl)thiophene-2- carboxamido)butanoyl)plp%ﬁg- 528him) 37|C Example

N-(4-(béncoraexanmidaidzdv-14peneobisesa-2-yl)thiazol-P-y1)-N-(4-((2

(pyriditRgcynyeiiivb{plostwyhmiophehes31.9 3 976y I_:Ixamplf0 4 C Example

carboxafteutyl)thiophene-2-carboxamide 19 ' ' 19
N-(4-(benzofuran-2-ytlriazol-2-yl)-N-(4-0x0-4

N-(4-(bg@gpiridin 4y lieiradbiiid 8t ithiophene-2- 517.1 3.01 C Example

(methylsatsondrdelul tetbutyl 4-(4-(N-(4-(benzgfuran-2-W)gazql-2 ¢ | Exemple

oxobutyl)thieplaise2xanaaxentidty C Example - 19
carbhoxamidoloutanovpiperazine-l-catb wy!ateﬁgﬂb 93 \WO-2006/020767

tert-butpc{{y @4 kerashgand; )éhF‘ﬂg Co mpound Name m/z retention HRLG

Yl)thlo@ﬁﬂﬂw%s‘i?‘{ﬂ?@ﬁ}‘lﬂ?@% O4 (migr2 | 4.07 c |

t(ebenzofuran 2- yI)thlazoI 2 yI) N -(4-pxo-4
- \p A= ||| c l |cu |||| )Hut%l i lcllt =2=503-1-3:04 \,Edepie

NG tam -3y)fhiazol-2-4)-N-(4-(5

N-(4- (b Example

carbox ;Hg n | y) 4 592.4 4.06 é@(émple C 19
oxobutyl)thlophene -2-carboxamide 19 tort-butyl

methyl 13- K'N“-kﬂ {(BERZSRHAD2 oW AS D 2-

yl)thiophdhiophaResKasatouaniep)pusanappyr %%@1 81% 07 ¢ EX%ET‘IplE Example

4-carboxylggrbamate 19 N-(4-(3-acetamidopyrfo =1-y)-4-0 obu yl)- 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophgne-2- 523 5 3.39 C|[Example

1-(4-(N-(4-(benzofuran-2-ylthiazol-2-

yD)thiophene-2-carboxamido)butanoyl)-N- 46 C Example

methylpiperidine-4-carboxamide 5371 3 19

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(4-

(N,N-dimethylsulfamoyl)piperazin-1-yl)-4- 538 4 3.92 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-yDacetate ) ’ 19

ethyl 2-(1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-

yl)thiophene-2-carboxamido)butanoyl)piperidin- 566.4 424 C Example

4-ylacetate ' 19

N-(4-(benzofuran-2-yl)thiazol-2-y1)-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-

yDthiophene-2- Example

carboxamido)butanoyl)pyrrolidine-2- 509.1 3.43 S P

carboxamide
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carboxamide 19 methyl 1-(4-(N-(4-(benzofuran-2-yl)thiazol-2
lthiophene-2-carboxamido)butanoyl)piperidine- 538.3 4.02 C Example

&’@8?6’39%& 19 1-(4-(N-(4-(benzofuran-2-yl)thiazol-2

yl)thiophene-2-carboxamido)butanoyl)-N- 537.1 3.46 C Example

PCT/US2005/028549

methytpiperidime=4~carboxamide 19 HPLC
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4- 4.C/MS retentionm[ HPLC | Synthesis
(N,N-dnﬁ‘é‘ﬂﬁ‘)ﬂ_ QHHQMB&peraz[n-l-yl)-m 5BBZ 392 G EXampfethod | Method
oxobutyl)thiophene-2-carboxamide 19 gthytHI | i)
methyl == N-(deibameainranifniatoiazol-2-
yl)thiophhéophene-2- carboxamldo)butanoyl)plJefgiglé% 566.4,4.31 C Exza:nple Example
carboxaniljajtetaieoIDpettoli #Axd-I Ldfdelds(drenzofuran-2+1yl)thiazol-2- 19
ylthiophene-2-carboxamido)butanoyl)piperidin- 566.4 4.24 G Examplég
N-(4-(bbydyeioetatd-$DtHib¢d L DomedR(famxa-9hthiazol-2-yl)-N-(4-(4
(3-oxogifiethgiarhivbipipélibiephepy-2- 551.5 3.18 g Examples 34 c | Example
carboxggéityl)thiophene-2-carboxamide 19 19
1 (4 -(N=(4-(benzofuran-2-yl)thiazal-2 yl)thiophene:2- Example
N-(4-Qamideatriophiisaimyfranaed-¥od 1 3.43 d 19 carboamide 84{WoO |
(4- g’enze 4 PhIS2BOI0FBE2S |C/MBe9RLG Cammounl Namne m/"g‘amp e
car OX?@R |on HPLC SyntheS|s tlme Method Method [M+H] (min} methyl
/1 Il\ nnnnnnnnn A\ hicsrnhaen _ oA N faYo WPl
1_(4_ _ kofurcn \") | 1} g Lllla.l_UI L yl} I||U|J|ICII L JZH.O .JO U
yDthio _ ar e]e r)ﬁaﬁ&}‘?u a 3){ yrrolldlne -2-car Joxgla3t5e 19 c Example
hydrox é ¥ -N-(4-0x85¥-2 : 19
-ox razm -I- yI)butyI)thlophene -2- 495.1 3.34|C Example
1—(4-N—%ﬂg@@%ﬁﬁaﬁi}yl)thlazol-} :
yDthiophene-2-carboxamido)butanoyl)-N-(2- 5672 395 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 >02.3 3.24 = 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-((2-
hydroxyethyl)(pyridin-4-ylmethyl)amino)-4- 547 1 .08 C Example
oxobutyl)thiophene-2-carboxamide ) ) 19
N-(4-(benzofuran—2—y1)thiazbl—2—y1)—N—(4~
(cyclohexyl(4-hydroxybutyl)amino)-4- 566.4 4.95 C Example
oxobutyl)thiophene-2-carboxamide ) ) 19
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-((2-
cyanoethyl)((tetrahydrofuran-2- Example
yl)methyl)amino)-4-oxobutyl)thiophene-2- 549.1 4.02 C 19
carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-ox0-4-
(2-(pyridin-3-yl)pyrrolidin-1-yl)butyl)thiophene- 5431 391 C Example
2-carboxamide ) ’ 19
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(1-
hydroxypropan-2-ylamino)-3- 34 C Example
oxopropyl)thiophene-2-carboxamide 456.3 3. 19
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N-(4-(2-aniino-2-oxoethylamino)-4-oxobutyl)-N-
(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- 469.1 3.21 C Example
WRAPSHRAMede 19 1-(4-(N-(4-(benzofuran-2-yl)thiazol-2
yI)thlophene -2- carboxamldo)butanoyl) N (2 567.2 3.35 C Example

PCT/US2005/028549

hydroxyethyt)piperidine=3-carboxamide]

HPLC
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2 LC/MS retention | HIPLC | Synthesis
yl)thiopHetraoraihdRamsido)butanoyl)-N-(28¥&ampleime | Method | Method
hydroxyethyl)piperidine-4-carboxamide % YoHbs C(afin)

N_(4_(g\éﬂfbf@1gﬁzpf§453ﬁa%dll)zrygsz@sz):_N-(4- 2 (methy| sulflr_lyl)ethylamino)-4-

metho;@@'ﬂ@l&lﬁﬂ@-ﬁ&ﬁﬂmt@}@)tﬁwﬁmmpheneigéc?l‘t oxay Igg 19 C Example

carboxhhidig benzofuran-2-yl)thiazol-2-yl)-N-(4-((2"™ | 19
hydroxyethyl)(pyridin-4-ylmethyl)amino)-4- 547.1 2.98 C Example

N—(4—(lmrablﬁ1y¢)1¥ﬁ@ribthmcﬂ-2a(bd)fﬂ(ﬁﬂ(fera_@

3-ylmeshyhbineizdforan2pyiiitierdlereyD-N-(4 | 4779 3.84 c | Example

carboxggyidl®hexyl(4-hydroxybutyl)amino)-4- 56p.4 4.25 ¢ Example 19
oxohutylthiophene-2-carboxamide 19

rri)eEIEYIN -(@-(Deki repantorgmRisDBiszgl 2N - (4- @ cyanogthyl)((tetrghydrofuran-2-

ythio gre %/ h Iamlno -4-oxobutyl)thiophene-g- 5 4.02C19 | Example

cargo"&%}‘gé? & %el u%an 2-yl)thiazol QZI@ N-(4- %%81 4- (2-(pyri | 19

carboxyiate yI)pyrrolldln I- yl)butyl)thlophene 543.1 3.21|C Exampleg

7R N firan=2=yljthiazol=2yt)-N=(3=(
I(\iIsgin e -2°y1ly- ppg - QF8 g?@ 3 3.34|C Example Example
C

carboxgmggopyl th|o h &-2- carboxamlde 19 [85W08 211)1)62320767 19
PCT/US211115/112854 9 LC/MS HPLC Compound Namé m/z

N-(3- ((ﬁmfmﬂflgjygmﬁm%djwm time Method Mgthod (min)

oxopr pengedireriay Bhpaako)-N-(3-(2 , c Example

yl)thiom%ﬁmzmﬁiwiﬂmﬁde -3-oxopropyl)thiophen ndP-356.3339 C Example | 19

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-

(cyclohexyl(4-hydroxybutyl)amino)-3- 5523 355 C Example

oxopropyl)thiophene-2-carboxamide ’ ’ 19

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-

(methyl(pyridin-4-yl)amino)-3- Example

oxopropylthiophene-2-carboxamide 489.1 3.20 c 19

1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-

yDthiophene-2-carboxamido)butanoyl)piperidine- 5935 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-o0xo0-4- 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- 1 C Example

carboxamido)butanamido)ethylcarbamate 3352 3.9 19
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carboxamide 19 N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(furan-
3-ylmethylamino)-3-oxopropyl)thiophene-2- 477.9 3.84 C Example
WRAMHRANde 19 methyl 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2 PCT/US2005/028549

yl)thiophene-2- Example carboxamlde)propanoyl)pyrrol|d|ne -2- 510.3 3.95

)ulldLUl-"-yHPt@ (i
soindolin-2-yI)-3-oxopropyl)thiophene -2- 600N | 27 (o X ampigpr.C Synthesis
carbox&ipidpormd\N@EN€1 4-dioxan-2-yljmeM¥laminqlmde | Method | Method
oxopropyl)-N-(4-(benzofuran-2-yl)thiazq 4.3 3 §gi6) Example

(S)-N-(M%@f%@&%%-é @m%gmqg 19-L(F-(@enzofurap-2-yl)thiazpl-2-yl)-N1(3
(hydroxﬁy@c@ﬁgmmlhyqrgwbutyl)am|no) -3- 5325?4’1 $355 C ijggnple C Example
oxobutyD¥BRsHaddthiepherenzdarboxamide 19 ‘ ' 19
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3|(methyl(pyridin-4-ylyamino)-3-
N-(4-(bé82 220 -Gl fihxianopiz-ybd(édpyl)thiophene-2-cqrboxamideg 19
(isoindolhﬁ@(&l)%—()b@hutyﬂ)ﬂa’nmwmﬂaz0I-2 514.3 4.28 C Example
carboxapijliophene-2-carboxamido)butanoyl)p|peridine-|523.5 3.47 C Examg 142
3- carboxamlde 19 N (4-(benzofuran-2-yNthiazol42-y)-N=(4-0x0-4

N-(3-acgi mBRHEAtRIophenk-2- 503.1 3.08 C Example | Example

p
Yl)thlaz%h?oﬁ&ﬁﬁﬂﬁl%@? ?ﬂ’?ﬁéﬁ‘i furan-2-yl hl‘é?z%?-z-yl)-r%r-?ﬁ -0Xp-4- Exan@e or 21
T ty azolidin-3 hiophene b6 H84-3-4-03-C-19—tert=hutyl

-ace )thiopheng-2- 555.2 3.91 C Example,
1

Yl)%uo %%Mﬂﬂt RoR Ao B6 WO 2806/020767 20 or 2]
Ao US2005/028549 HPLC LC/NIS Cpmpound Name /A/ fetention HPLC
N-(4- (bel’{ Ut 'Kzf')thﬁ%ol"f&’b’&ll'%e'@uu 1
(piperidin-1-yl)propanamido)propyl)thiophene-2- 315 C Example
carboxamide 5235 20 or 21
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-
(dimethylamino)butanamido)propyl)thiophene-2- 497 5 304 C Example
carboxamide ’ 20 or 21
N-(3-(N-(4-(benzofuran-2-yl)thiazol-2- 5 1
ylthiophene-2- 489.1 312 C xample
carboxamido)propyl)isonicotinamide - 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)—Z—. Example
methylpropanamido)propyl)thiophene-2-~ 500.3 3.30 C 20 or 21
carboxamide ‘
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(2~(2,5-
dioxoimidazolidin-4- . 5943 357 C Example
yl)acetamido)propyl)thiophene-2-carboxamide 20 or 21
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-
morpholinopropanamido)propyl)thiophene-2- 595 1 1303 C Example
carboxamide 20 or 21
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[M+H] (min) (S)-N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(2
(hydroxymethyl)indolin-l-yl)-4- 544.3 3.85 C Example

WoRBHy)iiophene-2-carboxamide 19 PCT/US2005/028549
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4
(isoindolin-2-yT)-4-oxobutyl)thiophene-2-514.3 4.28 G Example
carb_oxaEide 19 !é;ﬁ-acetamidopropyl)-@@%%r 2 AkeR-| EK@NRe| Synthesis
yhthiazo -QWBWB W _carboxamide 426‘2%%.50 Bt28®r 21Method | Method
1-acetyl-N-(3-(N-(4-(benzofuran-2-ylthiaz& 0 | (min)

N-(3-(yHhiGphenb:2aelryOianzioledpropyl)pipetidine-4- §37.1 3.44 € Example

yDthiopbeheapaithe 2auidOpragsid-{fenzofuran -Zydgfgaz.ol-zgﬂ%N- 3-(3: Example

dimethygdih Eigazolphpressberamidls) propyl)thioghéne-2- 5235 3.15 [C Exampl20 or 21

a (lgarhm(amidp 7(1;@'; ?IiITgN-(A-(th7nfuran-2—y|)thia' 0l-2-yI)-N-{3-(4

N-(4- @Fﬁfé@ﬁm aEatdnilodYgopd)thiophene-2- 497.5 3.04 € Example

morphelipga Qoéﬁrﬁﬁ’}ﬂfhﬂp(@‘m?(ﬂ-(benzofug@p_@_-y )thiagel-2 C Example

carbox, 20 or 21

Bphene-2- 489.1 3.12 C Example or

C"r“"""r“i"'"‘“ro“"I}liscfﬁicct‘*:amidc 20-6r2%

§‘T’>’t1§?az‘@§§§§ é@%b'*‘fg%u é’qarr%r"?%gwﬁw)-N, @i || mxampe

b [era0 (Vg VN @iﬁg_-zz_gé‘)& ne-g- 5 3,29 £XBxample

car OXcarbo a 0 or121 N-(4- 0(—%Er,gof%urzsm-2-y|)thia2.o|—2-y|)-N- 3-(3 22 0123

LGN PR 2= Exampte ) ,

yhthiopheHViRIaRaNamIde)Bropysiienagnres2-(500.3 3.30 C 20 or 21 Example

carbox&afaexamide N-(4-(benzofuran-2-yl)thiaolP31)-N-(33942,5- € |20 or 23
dioxoimidazolidin-4- 524.3 3.57 C Example

ethyl 1y3a@etemisiypsapyhtbiophensi2acarboxamide 20 jor 21

yl)thiophéde(Berrrbinranideyhydpsplprydidd-23-(3 0 Example

carboxgharpholinopropanarnido)propyl)thiopher e-%z-ASES.l 3%)§ C Examf):le 22 or23
carboxamide 20 or 21 87

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-

hydroxyplpendln— 1-yl)propyl)thiophene-2- 468.3 303 C Example

carboxamide 22 0r23

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-

(2-hydroxyethoxy)ethyl)piperazin-1- 5411 273 C Example

yDpropyl)thiophene-2-carboxamide ) ’ 22 or 23

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-

hydroxyethyl)plperldln- 1-yDpropyl)thiophene-2- 496.3 3.04 C Example

carboxamide 22 or 23

N-(4-(benzofuran-2-yl)thiazol-2-y1)-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-y1)-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- 481.1 273 C Example

yDpropyl)thiophene-2-carboxamide ) ' 22 or 23
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WO 2006/020767 PCT/US2005/028549 LC/MS HPLC Compound Name
m/Z retention HPLC Synthesis [M+H] time Method Method (min)

WREP8eRY A (benzofuran-2-yl)thiazol-2 PCT/US2005/028549
yl)thiophene-2-carboxamido)propyl)-1,5- Example
dimethy-tH-pyrazoete-3-carboxamide 5659375 € nﬁﬁn él
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3(L.C/MS | | ¢/ tion | HPLC | Synthesis
morphofwaperndidsmopyl)thiophene-R- BVES 8.0, EXaMflsthod | Method
carboxamide 20 or 21 (S)-tort-butyl 1-(3-(NI{#benzgfign-2

ethyl 1YIRIBBHRRAENghExAmple
yl)thio PRI NEEIRHY) PO ligiperdiearbonylate 538.3 3,53 C 42 or 23 | Example
carboxj&e(t% (N-(4-(benzofuran-2-yl)thiazol-2 : : 22 or 23
yl)thiophene-2-carboxamido)propyl)pipefidine-3- 495.1 3.02 C Example
N-(4-(learhixemitdey DhaizdB2ethyINARZI4(N-(4-(benzofurpn-2-yl)thiazol-2
hydroxyBipévisherieyuatdxbinidensrapy|)pipefidipg 3- $24.3 3140 € ExgmplgExample
carboxemwdoxylate 22 or 23 N-(4-(benzofuran-2-yl)thiazal-2-yl)-N-(3-(3 22 0r23
hy(hoxypiperidin-I-yl)propyl)thiophene-24 468.3 3 03 C Example
N-(4-(hemsdisanidey DibirzoB 20N dRirant 2-yl)thiazol-2-yl)-N-(3-(4-(2 el
ethyla’ﬁaﬁvéRBR%ﬂ%&kwéfB{Wﬁ?ﬁé(} DIARREIL 1 573 € Example c |
2-carbQRiIR N\ thiophene-2-carboxamide 22 of 23
N-(4 ”enz_nfnrnn 2 \ll\fl’\l’\"g v-NA3-{4 (2
N-(4- (he“"(’b‘ll{/d%“h ?' ) ‘Y}T) rcﬁ%ﬁfwa‘ hkne-2- 496.3 3.04 C[Example | a0
methyl tam ﬁb 1, _ xample
yl)prop g a}ﬁ 1622 QI 23 Na(4-(benzofurani2 3 Hiazol-24}-N- 3-(442 | 79 or23
c,%/ oet yl)piperazin-I- bpropyl)thlophene 2- 505.9 3.11 C Example
tert-bu ‘(5“{&{1‘ %ZF &éﬁ%o‘ft?raﬁ"i“_‘y‘k zgiwantZ-ynthiazol-Z-y1)-N-(3-(4
yD)thiodMEAEOX TSR Hgﬂﬁlg})ﬂi% pihihiophene: 482.3 3.00 C Example| Example
ylcarbat boxamide 22 or 23 4- (benzofurcln-szs-?/lf[hl zoi"-f-%ll)-l\l—(\?- 22 or23
(S)-N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(2- L
(methoxymethyl)pyrrolidin-1- 3 398 C xample
yl)propyl)thiophene-2-carboxamide 482. ) 22 or23
N-(3-(3-acetamidopyrrolidin-1-yl)propyl)-N-(4- - ,
(benzofuran-2-yl)thiazol-2-yl)thiophene-2- 2.99 C xample
carboxamide 495.1 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 or23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-
(morpholine-4-carbonyl)piperazin-1- 566.4 302 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)propylthiophene-2- 4843 5.05 C Example
carboxamide 22 or23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-
(tetrahydrofuran-2-carbonyl)piperazin-1- 5515 305 C Example
yl)propyl)thiophene-2-carboxamide 22 or 23
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(dimethylamnino)pyrrolidin- 1- 481.1 2.73 C Example
I)pro yl)thiophene-2-carboxamide 22 or 23 88 WO 2006/020767
Wo9(957605/028549 LC/MS HPLC Compound Name m/z ref&dtiBpP9pPess+o

Synthesis time Method Method [M+H] (min) ethyl 1-(3-(N-(4-(b

enzofurar-2-ytjthiazot-2 ytjthiophene-2-garboxanfidgjpioeypiperidingF3-

524.3 3.36 C Example carboxylate 22 crlﬁ;ﬂMS retention | HPLC | Synthesis

N-(4-(b&rBRpBREONMMiazol-2-yl)-N-(3-(4 W2 time Method | Method

hydroxypiperidin-l-yl)propyl)thiophene-2} %gbﬂl@ﬁv)ample
(R)-1-(SaTh@iapueofianc? 38 tiNatbi(benzofurgn-2-yl)thiazol-2-yl)-Ni-(3-(3-(N
y)thiotitiaretabudaypyolpliciy)-yh propyl)thi )phg 5&3? 324 € Exampl b Example
methylgyoaibiinedica2xaniR® N-(4-(benzofuran thiiazol-2-yl)-N-(3-(3-(N 22 or 23

methylacetamido)pyrrolidin-I- 509.1 3.10 C Exam le
1-(3-(NHypfopyphiophend)thieaabékamide 22 of 23 tert-putyl
yl)thiOQI@B%&%WBW?&Q)HMMW' 481.1 3.04 C ];;amgée
2-Carbfy$)’@ﬁi'é‘|§hene-2-carboxamido)propyl)pyrrolidin-3- 553.2 3.44 ¢ Examplg <~ °"

2 an-2-yhniazel 2y hN-E-2
methyl(n@H{Bi ﬁ‘mhlﬁ? 123 28 € Example
;’l)thlgw g’w )E’ISBMH R of 2mas (3 (3-acstamjdopgrrolidi Ex?l?gge
-ear yI) N- (4 (benzofuran -2-yhthiazol-2-yl)thiophene-2- 495.1 2.99 ¢
methyl |uu1\ |||u 229 Lo thytA(3=(N={4={benzofuran-2-yt)jthiagot-2
Dth Li) Q&% r%,&%? gg@{ piperazine- 5_25.1 3.23 C|Example Example

Za?rbéi? ene rboxy ate benzofuran A2Pthiazol-23)-NiB-(& | 22 or 23

morphollne -4- carbonyl)plperazm -I- 566.4 3.02 C Example
(S)-1-CLNCRVSHPReAR s ERmRsmIde 22 of 23 ‘
ylthiophene-2-carboxamido)propyl)-N,N- 20 C Example
dimethylpyrrolidine-2-carboxamide 509.1 3 22 0r23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2- |
(pyrrolidin-1-ylmethyl)piperidin-1- 285 C Example
yl)propyDthiophene-2-carboxamide >35.1 ) 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3- e 1
oxopiperazin-1-yl)propyl)thiophene-2- 2.91 C xample-
carboxamide 467.1 ’ 22 or23
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2- |
yDthiophene-2-carboxamido)propyl)piperidine-2- 51 305 C Example
carboxamide 495 22 0r23
ethyl 2-(4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yDthiophene-2-carboxamido)propyl)piperazin-1- 539.1 391 C Exam12)136
ylacetate 22 or
tert-butyl 4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yl)thiophene-2-carboxamido)propyl)piperazine- 5532 3.43 C E;amgl;
1-carboxylate or
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3~(4-
morpholiqopiperidin-l—yl)propyl)thiophene-z- 5371 579 C Example
carboxamide 22 or 23
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N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4,4

dihydroxypiperidin-I-yl)propyl)thiophene-2- 484.3 2.95 C Example
WRIMBHRAN de 22 or 23 N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(B{4/US2005/028549

(tetrahydrofuran-2-carbonyl)piperazin-I- 551.5 3.05 C Example

yhpropytthiophene=2-carboxamite 22 qr 23 89 WGgRe/0P0 767
PCT/US2005/028549 LC/MS IIPLC retf H{Wﬁméyﬁm SIFRI0MPOSHAthesis
Name SFomporndi¥amethod Method (minfY= time | Method | Method
(R)-1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-[MFHI | i)

174

N-(4-(o¥hiioRphene; Birakhmamda@aayi-N- #95.1 3.1 C Example
(dimethylaihidp)etioyigise2adarboxamide 22 or 23, , 4 5711 C Example
yhprop#btBiO¥beh¢bnadinamideyl)thiazol-2 ) ’ 22 or 23

ylthiophene-2-carboxamido)propyl)pyrrolidine- 481.1 3.04 ¢ Example:

N-(4-(b2raioxadidiii2zot-23 dtdK2=(3-(N1(4-(benzofuran-2-yl)thiazol-2
(hydroxpipicibyhemedidarboxamido)propyl)pyrrolidiges 496.33H26 Q Examnple Example
yDpropglihieihgiate-gaksramistethyl 1-(3-(N-(i-(benzofuran-2-yhthiazol-2 | *2 2

N (4 ( a‘[% z@tg*a%%l %91 \ é_ 2 be lzoflran 2‘ VVVVV .U-\J-l- CATHTIY
Wﬂ : -2+yhthiazol-2

EZrdl:fg;( QBFRé?ﬂéh? SarbBRAHUB)HR B’S’;‘T)% - 5098.3 3|20 £@xample B E;amgge
o hylpyrrolldlne 2 carboxamlde 22 o1 23 or

r\n—pr\ 1

N ( .\. -r fbenz %Elé QL_ L‘u.ﬁ HN=(3=(2 (pynuigdin-l-yime hytpiperigin-i-
I dm y Qéql@hene-z-car oxamide 22 or 23 | Example
(ZZarb)f\r%i LpE uran-rg- y1)-N-(3-(3 $3dBiperadaitd B 27 or I2)3

1-yl)propyl)thiophene-2- 467 1 2 91 C Example carboxamide 22 or 23

N-(4-(DEhotuca - ﬁoﬁm%@ﬁ sryRnagol-2
(hydroXVRRiRRNRRSARA DOXPRISA)ERINRIPe Idizﬂgei - 495.}_{3305 C ExgmplaExample

2-carboxamide 22 or 23

N-(4-(benzofuran-2-ylthiazol-2-yl)-N-(3-(3-

hydroxypyrrohdm— 1-yl)propyl)thiophene-2- 4543 3.00 B Example
carboxamide 22 0r23
(S)-N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-

(hydroxymethyl)pyrrolidin-1- 468.3 3.09 B Example
yDpropyl)thiophene-2-carboxamide ) ) 22 or 23
N-(3-(4-acetylpiperazin-1-yl)propyl)-N-(4-

(benzoﬁlrgn-Z—yl)thlazol-Z-yl)th1ophene—2- 495.5 298 B Example
carboxamide 22 or23
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-

yDthiophene-2-carboxamido)propyl)-N,N- 5515 339 B Example
diethylpiperidine-3-carboxamide ) ) 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-
hydroxyet'hyl)p1perazm—l—yl)propyl)thlophene-Z— 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- 511.5 .82 B Example
carboxamide ) ' 22 or 23
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carboxamide 22 or 23 ethyl 2-(4-(3-(N-(4-(benzofuran-2-yl)thiazol-2

él thiophene-2-carboxamido)propyl)piperazin-I- 539.1 3.21 C Example

JAYARE632 or 23 tert-butyl 4-(3-(N-(4-(benzofuran-2-yl)thiaZ§iTFUS2005/028549

yl)thiophene-2-carboxamido)propyl)piperazine- 553.2 3.43 C Example

t=car bu;yiat_e 22 or 23 N=(#=(benzofurap=-2=yhthigzog gy -Ni(3-14
morpholinopiperidin-1-yl)propyl)thiophern/d£/B8Y 11 2. [2{e [Ekalec Synthesis
carboxafritepeuns Xanag) WO 2006/02076 PYCTIUSZQR5/02354fhdd0/MFethod
HPLC Compound Name m/Z retention H F[Mf*g)}n hegisiohM-+HH] time
N-(4-(0eibaaMotyomhdninn-Nrfdd(eofuran-2-yl)thiagol-2-yl)-N+(3-(4-(2
(diethylshmesiyyarsiimet yipipeybaitophdn?4.3|2 2%&9% E Kan?gel B Example
2-carbodniafeyl)thiophene-2-carboxamide 22 of ' ' 22 or 23
N-(4-(benzofuran-2-y|).thiazol-2-vl)-N-(3- 2 (hydroxymethylpyrrolidin-1
1-(3-(MN4 6B (B 10T B ExayipliaghbPopyl)thiophehe-2-carljoxamide 22 or 23
yDthiopheue(BearotiamidoyprenaboN2-yl)-N-(3-(2-639 1 2.93 Example
methylpipgrisipetivepshsiaanide -yl propyl)thiophene-2- 496.3 3.14 B |[Example | 22 or 23
C ((‘F)Fh(g;mld(—" 22 or 23 N- (A (I;\éﬂn7nfutan 7-\/|\fh|n r0l=-2-v[}-N={3-(3
N-(4-(Gerzn 91%1&»19%&3@#81&11 r&‘byl)thlophene 482.3 3.05 B Exam
.3 3. ple
(dicthyiey RGBT 22 P YRR ot uran 2y bthiazat 23y ) -N-(32 | SA2mPle
?ﬁi‘}ﬁ?oxymethyl)plperldln 1 yl)propyl)th|ohene 482.3 3.13 B Example| “~ "
HeE > = ar=2=yt)thiazol=2=yH)=ii=(3<(3
igRhgRe-2F 454.3 3/00 B Example Exampl
R EATOX 7 ﬂ)enzofl 1af32-31)thiaZoR0-y)IN-(B(2 | 23 or 53
(hydroxymethyl)pyrrolidin-1- 468.3 3.09 B Example
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-
yDthiophene-2-carboxamido)propyl)piperidine-4- Example
carboxamide 493.5 2.88 c 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-
(dimethylamino)-2-oxoethyl)piperazin-1- 5383 5 84 B Example
yl)propyl)thiophene-2-carboxamide ) ) 22 or 23
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-
(methylsulfonyl)piperazin-1-yl)propyl)thiophene- 531.1 313 B Example
2-carboxamide ) ’ 22 or23
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-18e 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 clution 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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yl)propyl)thiophene-2-carboxamide 22 or 23
N-(3-(4-acetylpiperazin-1-yl)propyl)-N-(4

WORRYBHIFAR-2-yl)thiazol-2-yl)thiophene-2- 495.5 2.98 B Exampfe/US2005/028549
carboxamide 22 or 23 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2

z&% QF M&ﬁb%’@rméﬁm}@ﬂg@ﬂﬂ)ﬁ%ﬂh §§@eﬁl§o§%ﬁ§@@ Pleanalytical
iethylpiperidine-3-carboxamide 22 or 23

column@ 4 teBh2 T M -0t ke F2ly IR @ niyzction volume = 15 - 20 pL; mobile
phase RYd t?@% Q’s’%ﬁé}g@gﬁ/@%{ﬂl{\lﬁ?ﬁﬂﬂﬁﬁl@ Phﬁizﬂ?,]ﬁtr?‘ﬂ)ﬂzlﬁlﬁsm 09 YWl&onitrile,

., carboxamide 22 or N-(4- eno,ura--yot'zo-- -N-(3-(4- . .
0.1% tHHIAREIRFEHR APHERSZNY- B0 STRR BRERRZ LEHIS: é"éﬁi%&ém vith a

stay atd@isoBufoile Ahpth2d QiR 6320 BaveOI TUB2005/028549 LC/MS

1 Nam o ; M
U‘E%éﬁ%l%%ﬁ%%q El ﬁeﬁ%g‘%{%&i&;&%@ﬂgé it ggé@ﬁ) 1_%'8_!]8?& YRSytical
columiclibthyrtarmiri) pymmslidinwisphrob §yiiopie iricsnms o e nA9laiL; mobile

phase A-CRIG QR0 1 3du drd Rl didhamzofuaibZe Y Hhia 79l 400% acetonitrile,
. yl thlophen_e-é-_carboxam|dc%prop )-N- 509.1 2.93 C Exgyﬁ)le . .
0.1% Qﬁwﬁﬁygﬁcﬁﬁg ﬂTgfrbcﬁ?ﬁ fae eglvztlé)lnzfgom 5% B to 100% B over 4.2 min, with a

stay at?dM@Wf&fﬁﬁ;ﬂﬁﬁ@tﬁ&ﬂﬂhﬂdd)r%@«B over 0.8 min.
t inp)piperidin-1-yl lophene:2- b .
o R R R B Sy O S

entitieylyfilophenea dtsglasuegnido)propyl)pyrrolidine- 482.3 3.06 B Example

| ZBSESQJ’ME&QS'%ZWégPa]clé%ﬁél(ﬁ'@?@%%ﬁﬂfﬁﬂg%()’%ﬁi@?@b@ mm); flow rate =
yhthiophene-2-carboxamido)propyl)piperidine-4- 495.5 2.88 C Example

45 mIdaviposeinTienzm b TaLSe AL SR PR A ARSI . (b fpHlpproacetic acid
(TEA)AHBsHR}RANR)-2ooxp atieybinipesaaineh DB8; Fa 84D dxasapiem 0% B to 90% B
over 90 min.

[0258] Method Y: YMC-Pack ODS-A C-18 column (30 mm x 100 mm); 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 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 6 min.
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yI)propyl)thiophene-2-carboxamide 22 or 23
-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4

W?rﬁ YR0dffonyl)piperazin-I-yl)propyl)thiophene- 531.1 3.13 B E&AHpra05/028549
2-carboxamide 22 or 23 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-100E3ERRsHay single quadrupole mass
spectrometer interfaldas tA TR BiRliAng\Bieaym{@ ASSivslethod A:
Phenomenex Chromolith SpeedRod RP-18e C18 analytical column (4.6
mm x 50 min); flow rate = 1.5 mL/min; injection volume = 15 - 20 L; mobile

pHaSSNThobwlowinepoasipmfdsrerbe fecasrepriand Rigisikr pivagton for a HTS

of an APPHACAINIIMN D i il preasatiGRsK (T mgtrdianb HabonaRif: assay
5% B to 100% B over 4.4 min, with a iﬁ% at 100% B f ﬂ&ﬁﬁﬁse%‘ﬂs screen on
formaty L PTG PO WGV O BRI 2 RS BOBEIB AR T

a Callﬁemmamwau{@mﬂﬂ ethe doBoRhenparrenetz€ ro deplithdent on the
proteuf% &d R&s% ga% gé‘ ﬁﬁ&%ﬂ%ﬂ&é"&o&ﬂg‘ﬁc{ﬂeﬁ R 2P a@fﬁ)‘t flow af assay

/m|n |nJect|on volume =15 - mobile phase AI 100% water,

devel qpmentpioRstsaiirEERMPT Ay RARtife %ﬁa@@twﬁﬁ%’é&\%ﬁﬂﬁéd foythe

currenvlﬁk‘?&[ﬁf’i‘@%'ﬁs%%@rﬁ]ig'ﬁb@f@&gqm@w%&@ﬁhﬁ%@r&ém1@@%&3@&&@@ or by
min, with a stay at 100% H’eﬂ‘&ﬁv‘é}%m then equilibration to 5% B over 0.7

other ?ﬁﬁ%%}é%@]‘%ﬁ%‘?@e x Chromolith SpeedRod RP-18e C18
afeigti¢arhedhiowig Gahimpxoﬁmdmrtb)pifd:ai/\scmen:a$®mﬂrmnntehﬂepn'mpriate fora
calipef Y250 RicialB Wig ARG 45 JA0Vouater, Igaljaﬁiéféflly%gé‘%@%sﬁigther

bile phase B: 100% acetonitrile; 0.1% trifluoroacetic acid (TFA)
Protelgllﬁéﬁéﬂ% WWW%@YW%GWB%%W min, with a stay at 100% B
for 1 min, then equilibration to 5% B over 0.8 min. [0256] The following
preparative HPLC-methods were-used-for-purifring-chemical entities of the
present disclosure: [OZS?]H\‘?\%‘EHSBX YMCLPack QDS-A €-18 column (30
mm x 100 mm); flow ra@oncéﬁtmhbmn Inj ction vplume F 2 mL; mobile
phase A: 100% wate s J./Uclslribllélﬁ) gag tic dbii)lo (FFARObile phase B:
100% acetonitrile GBIC_thO t?ﬁi\ gradient elution from 0% B 1o 90% B over 90
min. [0258] MethdENzy¥MCoReaR@DS-A C-1B8%olurfY(30 mm x 100 mm);

flow rate = 36 mUTRYIRRAFRVRIERHR = [1-5 1 Z.9 Mintmobile phase A:
100% water, 0.1% _trifluoroacetic acid (TEA); mobi e B: 100%

acetonitrile, 0.1 o4 TR, gradient eIutlon fromS(Sb/o B #™0% B over 70 min.

Reaction Properties

Inhibitor Volume 5 uL
Enzyme Volume 10 pL
Substrate Volume 10 pL
Termination Volume 45 pL
Reaction Time 3 h

Reaction Temperature 20-25 | °C

Sipper Properties
Initial Delay 20 sec
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[0259] Method Z: Phenomenex Synergi 4un Max-RP column (10 mm x 50
mm); flow rate= 6 mL/min; injection volume= 100 L; mobile phase A: 100%

WOHRG 819 trifluoroacetic acid (TFA); mobile phase B: 1009P5dEYSANE28549

0.1 % trifluoroacetic acid (TFA); gradient elution from 5% B to 100% B

over 6 min. 93
ATP-Utilizing E

VL 48o/020/7/6/7 PCITIU
zvme AQQQ\IQ [ﬂ?ﬁﬂ]_Th

5 20%5/01

followin

LY

{1 nrnr‘

xample 26 HTS
>dures describe

the reagent and

I%?eparatlon fora H

TSO4f a

n ,&‘T‘P

utilizing enzyme,

such as a protei

following provides-an-HFSpreteceHer+u

NKidIoeleyn In an off-ch

p mublll

ly-Suift

assay format. The
kinase HTS

Al

screen on a Cal

[alla¥alkal
LLRLINAY BN =)

aVdalSaYl
POTOULCTIT

iper HTS 250 microfluidics system. The following

parameters are

kinase used and can be

JependddyoMide protein
determined by onﬁigrﬂeﬂ—m-the—an—o\vpa . 5say development
process. For example, the peptide substrate used can be identified from
the current literature, by screening a peptide library of potential protein
kinase substrates, oTqay; IPEEFaRIADIE means pecepted in the field.
[0261] The folloing table provides typicgl screenlassay parameters
appropriate for g Cahpé?lF‘P?rSd?Sb microfluidic sy¥RM Lised to assay
AKT1. Parametdrs use@@mﬂother prommoklpm can be determined
by one skilled in the-art-Reaction—Cencentt Hahipitgr concentration
10 M Enzyme cmcent%ﬁ&gﬁd\é%M Suhs rme%apt 3 Conc. 1M ATP 50
M Reaction Properties IBbitodd/élume 5|L-Eitzy ‘llslume 10L
Substrate Volu 10t+—TFermmationVotume 45+ Reaction Time 3 h
Reaction Temperature 20-25 C_Sipper Properties Initial Delay 20 sec 94
WO 2006/020767 PATST00BALREA9 | yes/no
uv " no
Blue yes
Red no
Data Collection yes/no
CCD1 no
CCD2 yes
CCD3 no
Inhibitor
Concentrations
Inhibitor: EDTA
100% 20 mM
Inhibitor Staurosporine
50 % 32 nM
L
Pressure Driven Flow
Pressure -2 psi
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Buffer 20 sec Sample 0.2 sec Final Delay 120 sec Dye Well Dye 0.2 sec
Script Properties Electrode 1 -250 Volts Electrode 2 -2000 Volts Electrode
W23 %blts Electrode 4 -250 Volts Laser Properties yes/nd GV HE Beds+0

yes Red no Data _Collection yes/no CCD1 no CCD2 yes CCD3 no

Inhibitor Concen ratlonsBaIWﬁ’mﬂmlrEDTA

00% 20 &/

Droccl

Staurosporine 5 Dri

Inhibitor
re -2 psi 95 WO

2006/020767 PCT/U82005/028549 Base Pressure 2 psi [0262] The
reagents and buffers listed in the following table are generally applicable

fp2deyelbping gadsranningran HtSl S8 TAbL& %%Te%tggﬁéﬁlﬂ?ysﬁpphcable

20767

ng the Caliper HTS S stem 96 WO 2006/
for ey 8 1 i DRI A 18 FiFAEE e s ffr HTS

250 systpmy- Storage 4 sipper 760077
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FS266 Caliper Tech. Inc. - 2-8C LABCHIP 0266 Enzyme Aktl/PKBalpha,
Upstate 14-276 - -20C active Substrate 1528 Peptide 2 BioPeptide - -20C
WOYEBHET Staurosporine Calbiochem 569397 466.5 20C  InBbRASEIRE8S40
HEPES (free Calbiochem 391338 238.3 RT Components acid) HEPES
(Na Salt) Calbiochem 391333 260.3 RT DMSO Sigma D8418 - RT Triton
X-100 Sigma T8787 - RT BSA Sigma A8806 - 2 - 8C DTT (Cleland's
Calbiochem 233153 154.2 2 - 8C Reagent) EDTA (0.5M) Sigma E7889

Afa RTCoating Reagent Qafiper Tech. Inc. 760050 /a%- 8 6N HCT _
Reagant 115838 M AT NBARIAFIETha AR H1| S o Storage
7 5@, ' A0 183°9-20C CalioghgiyRo0/5 306.1-20C

cerophosplrseadgClz gHEalBigrTadwl 2670 P03.3 RT 97 WO 2-8°C
LAB@H020767 PCTIUS2005/028549 [0263] The folf%lihg réagents were
pyeRared uStpyEREBAISNAQUESTY described buffers.
En B Upstate 14-276 - -20°C
active
Substrat 1528
st Peptide 2 BioPeptide - -20°C
Da
Control .
onHo Staurosporine Calbiochem 569397 466.5 20°C
Inhibitor :
HEPES (fr
Butfer (free Calbiochem 391338 238.3 RT
Components acid)
HEPES (Na Salt) Calbiochem 391333 260.3 RT
DMSO Sigma D8418 - RT
Triton X-100 Sigma T8787 - RT
BSA Sigma ARB806 - 2—-8°C
leland’
DTT (Cleland's Calbiochem 233153 154.2 2-8C
Reagent)
EDTA (0.5M) Sigma E7889 n/a RT
Coating Reagent .
oating Beas Caliper Tech. Inc. 760050 n/a 2-8°C
3
6N HC1 VWR JT5619-2 n/a RT
ATP disodium Sigma A7699 551.1 -20°C
salt
NazVO4 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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[0264] A 2X Master Buffer solution was prepared by combining 200 mL of |

M HEPES, pH 7.5, 2 mL of 10% Triton X-100, 20 mL of 10% BSA, and 778
WORCY %17 [0265] A 2.5X Enzyme Buffer solution was preparB§H}/S2005/028549

combining 177.408 mL of 2X Master Buffer, 0.887 mL of 1 M DTT, 0.089

T ey ST

3- fIﬁcetaéﬁ%ﬂhospha , | )
4@%8 At Master BiHifer sy utorenparresx e st Bintt W ot ke
HEPESSRT S Dntasnbovingliba 20800 20fmd XoMase BBAffend0788 i lo OFIO.
ptidez%,.and 176.521 mL of H20. [0267 55X Terminati uffer
TOAEA L% Bt Bt i dhionuss pientted b e PR of
2X Magter Shudifor\ BETALarid &86234 ndl,080 20 of OB N TR Bifféd sdhueibh M

ipy r b D,
e AR R S R e

of 62.8 191 PAZ¥ RS- 9r! F@ZG@% mip GFrough solution was prepared by combining
q&266)f Repsidesbhsanct BiFRS. bolutibd Xy Masteni3dltsrc(aialh 1706208 mL of
Ass ff ution was prepare combining 205.1 of 2X Master

2X Maétﬁﬁerl,l %%rd%{gﬁﬁﬂ m wgf@& f’(ﬁ‘ﬁg?%?ﬁ%nsga:ys 'o%le e?“n?%glt e kinase
inoORGTOx AcitiyTefohatiicaBufiisslofitnevps eseprreisbloserbipirg 762.05 mL

of 2X RENUIMEGUSIHY A Galipey SIS EPEAMIG8kidiesHe Wesr,Greiner U- bottom
assz%(flates a Multidrop for transfer of reagents, and Biomek FX
(HIARRE BVIS Bl rianaigs PTanatsh LY SHRPLIREISA oRk (kg X Master

BufferCOMNROLETDIE 1OBWTIAYISESS wds efitted otaiagveligehthe @reihesfU dast@MSO,
late. A single Greiner U-bottom plate having 24x 16 wells could include
and 10&%& %%%@'compounds. Next, 40 L of 1.06X Assay Buffer was added to
o N BythErasshypgiztien UsingrenerBideiaiemiiniee . 5otlo & RPEBIFAS, and

2’999_gvgﬁ addeahythengpap-8 to wells, indicated as 100% Control and 2.4 L of
100% DMSO was added tgrthe span-8 to wells, indicated as 0% Cantr

¢ l.
USHEIne Miteeirbisay SriGr seRtieR R or et rofowRE By 201 orols & 2X
MasteSBhgH s BuFeowad asitiagdtio each well of the assay plate. The total

r ion volume in each well was 25 L, and the concentration. of;the. te
A AR SRR el R A A OB ot e
presenp i osier v iprtiamieth pénripa Gadiner iHEWA A drigrofigidies deie, Greiner U-

bottord ESRINALAR BUuieiias,added iorpashenaihnf tha Rssavpiaie(oniopEngo3)
reaction. The inhibition of the ATP-utilizing enzyme, such as g particular
softwaseofiRlNaset WhoHabmYhsatwiomabadrit gtmeeand B e {9&%@%@ added

to a w¥MQ2R0CIRRNAET-BSHbi PRAOS Q8R40 Geubsiratdtaphgsiptiaylaie4x 16 wells
could prod Ctn];?ﬁt?paig tc]e\é\‘éeclcl)rcr)lfptcpuenggsﬁ/egtl? 4&8 H irgg FB%%%SPS%? -lrlﬁerz \57V(e)15 added to
each well of tlrlle assay plate. Using the Biomek FX, 10 pL of 0.5 M EDTA was added by the
span-8 to wells, indicated as 100% Control and 2.4 uL of 100% DMSO was added by the
span-8 to wells, indicated as 0% Control. Using the Multidrop, 10 pL of 2.5X Enzyme
Buffer, followed by 10 pL 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 uL 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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[0272] Compounds exhibiting an activity for a particular target ATP-utilizing
enzyme greater than three-sigma from the mean activity for the population
WO BYHfiRately inactive compounds for the same target ATBGHFZR1GY/028549

enzyme were considered to be active. The use of three-sigma statistical

limits, represent [ far ri ia] s
st B B B e
250 systeamn be different for each target enzyme. This method has an expected

felse Pesitiyi hate daiBiandAn GRARY MRASHADER! RIQLEISTRPRANRINkwIRyme

million. Compounds were considered to show ﬁflgctivi be weena . o tive
greater %‘ﬁﬁ%"f&?’&%ﬁ&‘&rﬁ]&%}l?ﬁ%Pé’téYhté(rff’éré“&Q‘iP AR RAS e
compoufiifisiomel Snos 14igECSIP-ettlizfog tretyownwoundmidarst thdgaetisaey The use
of threeé%f ?%W% 1&5%2Fiﬁ%ﬂg%§"&%ﬁ%§"5%§éﬁﬁattlf\% EHé’c}R}H %Jﬁ&%ﬁ)ﬁ’ﬂm&tﬂaﬁhﬂs

e activity measurement. [0273] Each chemical entity listed in
among tRpgsits.2 Thesheeredeiop prote kah 26dl irhibrers 2 BePHAHCBATHN Y Yo AReDe
differerRIRIPBICR! @ssavs Addefiniinnshotiniaiain dipased THiGitpsyiAes vitie, dHm an in-

described herein. For each ,exempl}%\)l/é)co ound Iiated in Tabl?dzfet € show

control MEAASHEFPERERIRF Sy St PESILANE PHOYER KirAERACESrAIAG TS HE Biologica
selectivagptssaqrtl Oafimitigna gt paodeine kinasednitiisit dryzattifithaactiziyrioad 7o
inhibitiOg T SEhqicated, - i KIDAse Al KIDASASdREWNISE denificant]
mhlbltl?:%’mfdg] Odsr%q’%%i?é%@@%%? Igé%%%g%}hereiﬁ : ii%nals%épregsented S?ngm oy
different dlma that A [te gt@@ﬁsﬁ;gg@ ﬂéﬁi\i’ﬂﬁhe error of the activity measurement.

44Rsclireathaxyrhany ez H-Paple s tested for protein kinase inhibitory

. (dimethylamino)propyl)a etamide%%% -3-a . e ..
it S CRLR, PR AHATOE A LB gy kinss inbibioryackivey
as descyisietiaydjamitue)edebxobniphojcanipoDiydliged in Table 2, the inhibitory activity
‘ N(3 morpholinogr Q'Nr' Y '&?m@@f@ﬁ) GYARCHI AR GttoRsd protein
for at 1%8&2?(3%% F{%lgt%o%(ggp 8%ﬁ§1%azpl-‘2-yl)(1%I1ran-2i¥1&|$n§ethyl)aminQ)-47
kinase mbiRORM At i taseiibedipoiksgngicated. The human protein kinase or
kinase< P Yl (- CPoarinath @xuphenyiiRiazaty’ay R imea hérexo b diseqpteaaitied in

AURORA-A GSK-3-a
Table 2N-(furan-2-y|methyl)-N-(4-(4-methoxyphenyl)thiazol-2-yl)thiophene-2
carboxamide AKT1 99 WO 2008/8B0A62 PCT/US2005/028549

ampa-ael

N-ethyl-N-(4-(4-methoxyphfyexhifiazol-2-y1l)propionamide DYRK2  Activity
4-(ethyl(4-(4-methoxyphenylthiazol-2-y1)amino)-4-oxobutanoiciacid

N-(4-(D¥Bi§Rthoxyphenyl)thiazol-2-yl)-N-(3-
(dimetlylBrndiprethblagstenidthyl) (4-(4-methoxyphenyl)thiazol-2-yl)amino#K-3-¢.

4-((4-(4-methoxyphenyl)thiazol-2-yl)((tetrahydrofuran-2-

yDmethyl)amino)-4-oxobutanoic acid DYRK2
N-(3-morpholinopropyl)-N-(4-phenylthiazol-2-yl)acetamide GSK-3-0.
4-((4-(2,5-dimethoxyphenyl)thiazol-2-y1)(furan-2-y1methy1)amino)-4- AURORA-A
oxobutanoic acid GSK-3-a,
4-(buty1(4—(2,5-dimethoxyphenyl)thiazol-z-yl)amino)—4—oxobutanoic acid AURORA-A
. GSK-3-a
N-(furan—2—y1methyl)—N—(4-(4-methoxyphenyl)thiazol—2—yl)thiophene—2~
carboxamide AKT1
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oxobutanoic acid DYRK2
N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-((tetrahydrofuran-2-

WOsMetRIpropionamide DYRK2 PCT/US2005/028549

4-(benzyl(4-(4-methoxyphenyl)thiazol-2-yl)amino)-4-oxobutanoic acid

4-((4-(4-methoxyphenyl)thiazol-2-yl)(3-methoxypropyllaming)-

DYRK2 4 ((3 4 dnucthu;\ypl|C||Cthy=)(4 (L S5-dhirreth IU)\ypIIUIIyI) hiazot=2=
yl)amino)-4- oxobutan%ﬂﬁqlﬁgK 3-a Activity
4-((furan-2-ylmethyl)(4-(4-methoxyphenyl)thiazol-2-yl)amino)-4;
N-ethylaXqautanoscharigpbeYiRRiazol-2-yl)propionamide DYRK2
4-(benzyl(4-(2,5-dimethoxyphenyl)thiazol-2-yl)amino)-4-oxobuthnoic acid
4-(ethy IR @R yphenyl)thiazol-2-yl)amino)-4-oxobutanoic acid DYRK2

4-((3, 4@@9@@(@@@@@3@){@Klzmethoxyphenyl)thlazol “2-yl)amino)-4-"

oxobutapgio apigthoxyethyl)(4-(4-methoxyphenyljthiazol-2-yl)amino)-4-| ~ PYRE2
oxohutanoic acid DYRK2

N-(4-(44u %BMR&%)m@ms&ﬁﬁeﬁﬁﬁﬁﬁ%@%ﬁ%%o) 4-oxobutanpic agigh o

yDmet

rn (benzgsl\cg@n“’ém“ eaphemhiters-aimstamis e AT

A s ORI 02y 2P

yl)arm 8}!\1 Al gg Ig! GSK-3-a

4-((4- (4 methoxyphenyl)thlazol -2- yI)(phenethyI)amlno) -4- oxobu#anmc acid

100 WO 2006/020767 PCT/US2005/028549 Compound Activi

’fmyw (G e Ry PR B pAa0y pfazol 2 y‘E
oxobutlhbRKid\-(4-(4-methoxyphenyl)thiazol-2-yl)-N-methylacetaniid

acetamide
DYBRKRK2

4-(beniyi@:@,ﬂrtﬁiﬁ@eb)dsdwwﬁymmwi&ymwﬂmpmoxgmm)propio)q

amide

acid DYRK2 N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopfopp}JRORA-A
DYRK2 phenoxyacetamide GSK-3-a .
4-((4-(INepéthoxyptboyhptienyhniax S e rismblahlinopropyl)acetamide
oxobutBoRKRiN-(4-(4-methoxyphenyl)thiazol-2-yl)-3,3-dimethyl-N-(3 D
morpholinopropylbutanamide DYRK2
4-((2-maefhostishsDretg it xnhsaiskiAsRERABRRN Ay 1)-N-(3- oY
oxobutgngigtsihopropyl)acetamide BMX RK2
2-(3-chlorophenyl)-N-(4-(4-methoxyphenybihiazet2-y-N-3
no)-4- oxo’Butar{O’lc acid DYRK2
a-GsohaifhbrmpphspaceRIite ty Rk ™ i
4-((4-(4-methoxyphenyl)thiazol-2-yl)(imethyl)amino)-4-oxobutanoic acid DYRK2
N—(3—(diethylamino)propyl)-N-(4-(4—methoxyphehyl)thiazol-2-y1)—2-(p-
tolyloxy)acetamide DYRK2
4-((4-(4-methoxyphenyl)thiazol—Z-yl)(phenethyl)amino)—4-oxobutanoic
acid DYRK2
N—(2—methoxyethyl)-N-(4—(4—methoxyphenyl)thiazol-2-yl)acetamide DYRK?2
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-methylacetamide DYRK?2
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N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3- CASPASE-7
(dimethylamino)propyl)benzamide CHEK?2

WR2P86(0{&thylamino) propyl)-2-fluoro-N-(4-phenylthiazol-2- ARFE/US2005/028549

yl)benzamide CHEK2

N=-(3-(diethytamino)propy=N=(t4=phenyithiazol=2=yf)furan-2-cart

oxamide
AKT1 Compound Activity
N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3-(dimethylamino)propyl)-2-
N-(4-(4@ntB10yfiberpvizzahte ] KB -methoxypropyl)propionamide DYRK?2
N-(4-(2.5-dimethoxyphenyl)thiazol-2-yl)-N-(3- CHEK2 AKT]
N-(4-(4(eiateeryRirembybiams/tRHibhNefemanplinapriie))-2- DYRK?2
phenoxpqga@idthylamino)propyl)-N-(4-phenylthiazol-2-yl)thiophene-2¢  GSK-3-a
carbhoxamide AKT1 i -
N-(4-(4omethsperrieavidibigan ki rChe el BB A& ny hthiadoV R K2
2.vNhanzamida CHEK?
N s S B Sgpreny
(o~ NA4-(4,5- yphenylthiazel-2-  pygri?
morphi’yg;g A -célrt-%%%l?r%de AKT1 Y
2-(2-01%@‘2@‘ R Ry N S ORI thiazot-2- yT)benzamide
h tamid BMX
fotp Nf)( - 8%“?/?5%%10)%ropyl)-N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-2-
2-(3-chYorOphén Iy QUE Zﬁf&lﬂﬁ(%&ﬂyidfﬁﬁé%ﬁiwﬁk@@767
morphdTiadp OR/yedad9 Compound Activity DYRK2
N-(3-(diethylamino)propyl)-N-(4-(2,5-dimethoxyphenyl)thiazol-2
N-(4-(2/PREReamiae s ithiazol-2-yl)-N-(3- CASPASE-7
(dimeti¥itan(digBrytamirayaraiid)-N-(4-(2,5-dimethoxyphenyl)thiazol-2t ™ ~ppis
yhthiophene-2-carboxamide AKT1
N-(3-(dih{édphaenidisigoplyD-2HEN oS-Iy Hralldimyithitrsopy | thiophene-2t AKTI
yl)benzeamibxamide AKTI N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3 -(;)yrrolfaﬁ[ff:]i(2
ylpropyl)benzamide AKTI : :
N-G-@ealaminsirssypheytibenitiamynd Byiordroxeamide | s pry
vl)propyl)thiophene-2-carboxamide AKT! :
N-(4-(hpedimethemphopidbitnpiz s 2By eiamPIBapy ) furacHEK 2
fluorobenzamigdeamide AKTI N-(4-(2, AKTI1
2N r‘limnfhnx\lnhnn\ll\fhia—lnl 2. vy DN N2 I“"i’i’G{idi"‘n-i
A= ' T \=4 ]PIIUII]IILIII-MI_UI — yl} LI\ \\) \Py CHEK2
N-(4-(2,5-dimethoxyphenyl)thiazol-2-y1)-N-(3- AKT1
(dimethylamino)propyl)thiophene-2-carboxamide
N-(3-(diethylamino)propyl)-N-(4-phenylthiazol-2-yl)thiophene-2-
carboxamide AKT1
2-chloro-N-(3-(diethylamino)propyl)-N-(4-(2,5-dimethoxyphenyl)thiazol-
2-yl)benzamide CHEK2
N-(3-(diethylamino)propyl)-N-(4-(2,5-dimethoxyphenyl)thiazol-2-
yl)furan-2-carboxamide AKT1
N-(3-(diethylamino)propyl)-N-(4-(4-methoxyphenyl)thiazol-2-
yl)benzamide AKTI1
N—(3—(diethylamino)propyl)~N—(4—(2,5—dimethoxyphenyl)thiazol-2—y1)-2— CHEK?2
fluorobenzamide AKT1
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yhpropyl)benzamide AKTI N-(4-(2,

5-dimethoxyphenyl)thiazol-2-yl)-N-(3-(pyrrolidin- | -
WORBBMHiophene-2-carboxamide AKT1 PCT/US2005/028549

N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3 -(pyrrolidin- | -

yhpropyl)furan-Z-carboxamide AKTI
N-(4-(4-methoxypheny{dmagaizdyl)-N-(3-(piperidin- | - Activity
vDnronvDthiophene-2-carboxamide AKTI N-(4-(2

N-(3-(diedpyiatate) Bransih ey 62-2-gimeteexpmpenditaipzahZropyl benzamide
Yl)ben%&me N (4 (2 5- dlmethoxyphenyl)thlazol -2- yI) N -(3 -(piperidin-1- AKTI1

carbhavAanmad

AKTI1

T %ne e

yDthio ffturan: ?carboxamlde AKTI N-(3-(azepan- 1

LA

N é‘é%%“%%FWWWKAW%@%W?%u%‘o'%aene 2| axm

carboxamide AKTI

NN PR IREEIET BlREAIZ-YUran-2-carboyamide
yl)prop%i{én; 1\1\50 006/020 TIUS2005/028549 Compound |Activitk KT1

N-(3-(azepan-I-yl)propyl)- N (4 (4-methoxyphenyl)thiazol-2- yl)benzamide

N-(4-(Akatthdk{gHarpazbLYDRIMVI N (dhdiathoxyphenyl)thiazol42-
yhpropsjtiogitene-2-catoaxaridde AKTI AKTI1
N-(3-(azepan-1-y1)propyl)-N-(4-(4-methoxyphenyDthiazol-2-yl)furan-2-

N-(4-(4anbthxesyphenXKihiaL3- B2 g@nyn Dl ptopydb(dp() furan-
2-carb@xgiimiéthoxyphenyl)thiazol-2 yl)benzaniide AKTI AKTI
N-(3- (azenan 1-vpropyl)-N-(4-(2, 5 -dimethoxyphenyl)thiazal-2¢

N-(4-(34 berypheaptikirnbe- K- R-@edigiant-| -yl)propyl)-Ni(4-(2,
yhpropy. h’?ﬁﬁ@%henyl)thlazol 2-yl)furan- 2-carboxamide AKTI AKT1

= lazol-2 \/1\hn*\7nm|rlo

T2 TIToT

N-(-Chifl ; AN pvrhliding - b
yl)pmpéémloﬂ %82615 %fzéﬂHEKz FBWSKHA phenylthlazoIEyI)thlﬁq{Tl

nnnnnnnnnnn I\I (A g '1 PP AY TIPS I G o |
N-(4- (2"5\‘c’hhlet 3 ”y{a‘fi’e’ﬁyi)‘%ﬁih‘zél ) PIRY t’s Upy ol i e yyrigites
yl)propyl)furan-2-carboxamide AKT1
N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-(3-(piperidin-1-
yDpropyl)thiophene-2-carboxamide AKT1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3-(piperidin-1-
yl)propyl)benzamide AKT1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3-(piperidin-1-
yl)propyl)thiophene-2-carboxamide AKT1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-y1)-N-(3~(piperidin-1-
yl)propyl)furan-2-carboxamide AKT1
N-(3-(azepan-1-yl)propyl)-N-(4-phenylthiazol-2-yl)benzamide AKT1
N-(3-(azepan-1-yl)propyl)-N-(4-phenylthiazol-2-yl)thiophene-2-
carboxamide AKT1
N-(3-(azepan-1-yl)propyl)-N-(4-phenylthiazol-2-yl)furan-2-carboxamide AKTI
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carboxamidew AKT1

N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-(4-methylpiperazin-I- AKTI
WORMEBM5Enzamide CHEK2 PCT/US2005/028549
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-(4-methylpiperazin-1- AKTI

yhprepyhthiophene=-2=carboxamide tNSR

N-(4-(4-methoxyphenytjhipaahd-yl)-N-(3-(4-methylpiperazin-l-| AKT Activity
yhpropyl)furan-2-carboxamide MAPKAPK-2 CHEK2 N-(4-(2
N-(3-(aZsminnethDryqud Ny Hid4 ohathaxypieagdinedtdiperazin- |
y)benzaghigkopyl)benzamide AKTI N-(4-(2,5-dimethoxyphenyl)thiazol-p-yl)-N*8T1
-(4-methylpiperazin- | - yl)propyl)thiophene-2-carboxamide AKF!
N—(3-(aﬁmfkwmﬁﬁy%%mﬂ?@%})ml@%@methylpiperazinll- AKT.
yDthiophepgogprepsAmderboxamide CHEK2 103 WO 2006/020767 Tl
- PCT/A lQ?ﬂﬂR/02Q54Q f‘cmncund I\C%i_uih,'
N-G-(azqnon hhBIRBRPsReRy ftrrAIBRS Y fefyShiazol-2-yD furan-2- .
carboxagiifle 1 o linopropyl)cyclohexanecarboxamide AKTI
N-(A-(4-methoxyphenyhit '_ o2y =N (S folimopropyhcygiopent- 1
Iy‘gfe'ézgfer%\a‘%féfﬁi DR A e ey ) thiazoh-2-y1) Akt

morgholinopropyl)benzamide AKT1

N-G3-(a2 5% nopropyl)be

AKT1 4-fluoro-N-(3-morpholinopropyl)-N-(4-phenylthiazol-2-yl)

N=(4=(4= ] (YU 28] P rATIAR Wm zamide
yl)thioiﬁ?égl%?%ﬁm&%@n%pholinopro}gll)-N-(4-pheny|thiazol-2-yT%benzamiDIE

enzamide

N-(3-(a28pdh- NyFprepranaiinepeopyii¥thégpasyitiaizaeEaghenzamide AKTI
2_carbolamaiByl-N-(3-morpholinopropyl)-N-(4-phenylthiazol-2-yl)benzamide AKT1
4-chloro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3- :
N-(3-(4rnspiytpipe proipy )ydnzapyllNA K Phenylthiazol-2-yl)benzamide AKTI
3-fluoro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-
N-(3 —(4nmnﬂhd1ﬁi]mpmwl)bé)pzapyildé\lﬁ(ﬁ-menylthiazol—2-y1)th10phene- AKTI
2-carboXapdida-methoxyphenyl)thiazol-2-yl)-3-methyl-N-(3- CHEK2
morpholinopropyl)benzamide AKT] :
N-(-(‘punetbrpipseginrimtbipsayheNyifthsn Siiagalg ) furan-2- AKTL
carboxaBASNYlinopropyl)benzamide AKT1
N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-(3 -(4-methylpiperazin-1- AKT1
y)propyl)benzamide CHEK2
N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-(3-(4-methylpiperazin-1- AKTI
yDpropyl)thiophene-2-carboxamide INSR
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-(4-methylpiperazin-1- AKT1
yDpropyl)furan-2-carboxamide MAPKAPK-2
CHEK2
N-(4-(2,5-dimethoxyphenyl)thiazol-2-y1)-N-(3 -(4-methylpiperazin-1-
yDpropyl)benzamide AKT1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-y1)-N-(3 -(4-methylpiperazin-1-
yl)propyl)thiophene-2-carboxamide AKT1
N-(4-(2,5 -dimethoxyphenyl)thiazol-2-y)-N-(3 -(4-methylpiperazin-1- AKTI
yDpropyl)furan-2-carboxamide CHEK?2
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N-(4-(4-methoxyphenyl)thiazol-2-yl)-4-methyl-N-(3-
morpholinopropyl)benzamide FLT-3

WO 248887 (4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)benzamide ZAP70

PC

T/US2005/028549

N-(3-morpholinopropyl)-N-(4-phenylthiazol-Z-yl)furan-Z-carbox
N-(4-(2,5- dlmethoxyphél’lyk)llmam 2-yl)-N-(3-morpholinopropyl)

amide AKTI

)

uran-etivity

N-(4- }(ﬁr ¥¥g§?§¥ A OI-635 I) N-(3-morpholinopropyl)furan-2- AKT1
morpholifosy 8 %6“2 %)6/020767 PCTIUS2005/028549 AKT1
nnnnnnn N2
- UTTITYUUT1 I"'\bl.l N l.l II LIIIMLU ~J III:;LII L\ \\J
N °X%Pu1% P s e e
R (‘Fmethoxyphenyl)th.azm 2-y1)-3-methyl-N-(3-
4-fluotO N 4”&'&9:’&’18% EIETaIE I8, A KTT
morpcl)l H({ d WH ?Elt [-phgﬁg}?thlazol 2-yl)thiophene-2- caboxamigg
AKT -(2,5- dlmethoxyphenyl)thlazol -2-yl)-N-(3-

N-(4- (mﬁf&ﬁ@kglﬂﬁ?é@ﬂymﬁmt@pg:&@rﬂmﬂmﬂ%ﬁ%ﬁubenzamide AKTI
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene*
4-metRRACNH®XAsR IR MGPilopyl)-N-(4-phenylthiazol-2-yl)benzamide AKTI
N-(4-(4-chlorophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophgne-2-
4-fluogah@Xamigediabpropyl)-N-(4-phenylthiazol-2-yl)benzamide AKTI

N-(3-morpholinopropyl)-N-(4-p-tolylthiazol-2-yl)thiophene-2- car Joxami&%
N-(3-magcitiol o@E-¢Ry3) dh(Amisanitbihdfl; 2]diddinzemylikhiazol-2-yl)-N-(3- AKTI
morpholinopropyl)thiophene-2-carboxamide AKT1
3-methyli-(3-sHePBoERAREIMENY) tHinhengdihipael2-yDbenzamide AKTL
marpholinopropythiophene-2-carboxamide AKT1
4-chlope-pi-(4-ransthapmbsyyiihizaro2yPNNEEmorpholinopropyl)thiophene-
morpholnou Ry hhgRZARIdS  N-(4-(2,4-dimethylphenyl)thiazol-2-yl)-N-(3-  AKT1
morpholinopropyNthiophepne-2-carboxamide-AKTH
3- ﬂuo ) s )
morph ﬁpﬁwwg%iﬂ@w K (%T ﬁorphollnopropyl)thloph( ne-2-)
N-(4-(4-methoxyphenyl)thiazol-2-y1)-3-methyl-N-(3-
morpholinopropyl)benzamide AKT1
2-fluoro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)benzamide AKT1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-4-methyl-N-(3-
morpholinopropyl)benzamide FLT-3
2-cyano-N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-(3-
morpholinopropyl)benzamide ZAP70
N-(3-morpholinopropyl)-N-(4-phenylthiazol-2-yl)furan-2-carboxamide AKT1
N-(4-(2,5-dimethoxyphenyl)thiazol-2-y1)-N-(3-morpholinopropyl)furan-2-
carboxamide AKT1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)furan-2- AKTI
carboxamide DYRK?2
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carboxamide AKTI
methyl4-(2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4-

WO AN zoate N-(4-(4-(methylsulfonyl)phenyl)thiazol-2-yl)E(T3S2005/028549
morpholinopropyl)thiophene-2-carboxamide AKT1

N4 (2 A4
™

4-24-dimethoxyphenyhthiazol-2=yh-N=(3-
morpholinopropyl)thioghgRgodt@rboxamide AKT1 105 WO 2006/02@¢vity
PCT/US2005/028549 Compound Activity

N-(4-(4MrtHbamtofylathi3zpl s dl-@ssiBenorpholinopropyl)thiophene-2x 1
morphotndiorapi)e ankrdarboxamide XIT
N-(4-(2-chorophenyl)thiazol-2-yl)-N-(3-marphalinopropyl)thiophene-2-

N-(4-(4cmbggmmﬂkmgzol-z-yl)73-ﬁqe’thy1lN-(3-
morpholjnepraryhHEBHraMRNEEBISE.y1)-N-(3-morpholinopropyl)thiophene-22 K11

carboxamide AKT1 N-(4-(henzolblthionhen-3-vhthiazel2-vH-N-{3

R e T s

carboxaN@t‘é@morpholinopropyl)-N-(4-(pyridin-2-y|)thiazol-2-yl)thiophene AKTI

2_
earh
A\ %8

avamida AT
N-(4-(23-dimethoxyphenylthiazol-2:y1)-N-(3- : :
momhﬁg} r@%@%@ﬁ%p}/ﬁ%@a&%@n-3-yl)th|azoI-2-yI)th|ophene -2- AKT]

Teyetin
N G- @R R R R RS T O ey b piRRRend-2- AKTL
2-carbo%r%ﬁi%amae i?#ﬁ AKT1

N-(3-morpholinopropyl)-N-(4-(thiophen-2-yl)thiazol-2-yl)thiophehe-2-

N-(4-(F-BHRPRRUA S b L-(A - Copisigrionhesbyl)hiaphb-)-NA(3-
carboxsnaeeholinopropyl)thiophene-2-carboxamide AKT 1 AKTI1
N-(4-(5-chlorothiophen-2-yl)thiazol-2-yl)-N-(3-

N-(3-nitptpolseppypyNtiiophehdddsatidyydihideheier2-
caycboxﬁsirlﬁéle(fﬂ,4-dichIorophenyl)thiazol-z-yl)-N-(3-morph0|inopropyl)thilophent‘e\zKTl
2-carboxamide AKT1

N-(4-(2B{diligditobroptibilitienineyy i@ ahdrishdNrdpropyl)thiophene-2-
morphelambpsenyitibigntpnc-R-¢arbax@idsromethoxy)phenyl)thiazol-2-yl)-N-(3KT1

morphalinopropyl)thiophene-2-carboxamide AKT1
N-(4-(4-chloro-3 —n1trophenyl)thiazo1—2—y1) -N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1

N-(4-(2-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-
2-carboxamide AKT1

N-(4-(2,4-dimethylphenyl)thiazol-2-y1)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1

N-(4-(4-cyanophenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-
carboxamide AKT1

methyl 4-(2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4-

AKT1
yl)benzoate
N-(4-(4-(methylsulfonyl)phenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1
N-(4-(2,4-dimethoxyphenyl)thiazol-2-y1)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1
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N-(3-morpholinopropyl)-N-(4-(2-(trifluoromethyl)phenyl)thiazol-2-
lthiophene-2-carboxamide AKT1
WRE2PR(F28drophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophe H&E2005/028549
carboxamide AKT1 106 WO 2006/020767 PCTIUS2005/028549

Compourd-Activity

N-(4-(3,4-difluorophengythjpoak®-yl)-N-(3-morpholinopropyl)thi
2-carboxamide AKT1

—=—

pheAetivity

N-(4- 0.
arbogmfisﬁ%rziﬁrﬁg&ﬁmb)ﬁr@leqshmmwl}fbml@fgnm%op rene-2.

N-(3-marpholinonranvD=-N-(4-(4-Grifluoromethoxdphenvbthiazal-2

N-(4- (WWH&IP&H@)ZI’&%B&% a%(ﬁ\ﬁqphohnopropyl)’tﬁwphene -2~

cat OXW'@F(B quorophenyI)thlazoI -2- yI) N (3 morphollnopropyl)thloph ne-2-

\lnmu

N-(4-(3=¢ éhi’ 'én 'ir)ol"' 4 B&ne- "’“ ‘1’10‘1 gﬂé' 'ﬁﬂji’di"” Roybiftazpt=2-yh=(3-

b -ca oxami AKTI
car Oxeﬁm(él (3- cyanophenyl)thlazol -2- yI) -N-(3-morpholinopropyl)thiophene-2-

ALLT A

N-(4-(b€ TR RR 2NN (3-
mo(rp}(l tb]‘tﬂf %@Q%pyga%gﬁ 1Q@rgtylphenyl)thiazol 2-yhthiophene-2aoKT1
carboxamlde KT1 N-(4-(4-(diethylamino)phenyl)thiazol-2-yl)-N-(3- AM

N-G-mp B RIsRepg DYRTuoR) elaen 2> Gathaxaside yiiophene-2-
carboxa{}h@emorphollnopropyl) N-(4-(4-(pyrrolidin-1-yl)phenyl)thiazol-2 AKT1
yhthiophene-2-carboxamide AKT1

N-G-mbrfAdBabrdspgtpokyplenidithbadftaiadp e (thiophenc-2- AKT1
carboxanadeholinopropyl)thiophene-2-carboxamide AKT1 CDK2/cyclin E
N-(4-(benzo[d][1,3]dioxol-5-ythiazol-2-yI)-N-(3-

N-(3-mowpiptiviropropyltifofheidncdhbisephidtey Mkipphene-2- AKTI
carboxaya{de(benzo[d]thiazol-2-yl)thiazol-2-yl)-N-(3- AKT1 morpholino fro KIT
yDthiophene-2-carboxamide

N-(-mqrphgBogrerdyDhéhy el 2y e iror DIMRBSRSH M thiop eeng-, ..

CarbOX%IEQPooxamlde AKT1

N=(3 mnrnhnllnnnrnn\ll\ N-(4-(2-nitrophen :!\th:azol 2. vDhiephare=2=
N-(4-(:ghiege é“ﬁf § 17tfuazol-§ YD-N-(3= 0 FHETEE
morpholinopropyl)t 1ophene -2-carboxamide AKT1
N-(4-(5-chlorothiophen-2-yl)thiazol-2-y1)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKTI1
N-(4-(3,4-dichlorophenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-
2-carboxamide AKT1
N-(4-(4-fluorophenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-
carboxamide AKT1
N-(4-(4-(difluoromethoxy)phenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1
N-(3-morpholinopropyl)-N-(4-(2-(trifluoromethyl)phenyl)thiazol-2-
yl)thiophene-2-carboxamide AKT1
N-(4-(2-fluorophenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-
carboxamide AKT1
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N-(3-morpholinopropyl)-N-(4-(naphthalen-2-y1)thiazol-2-yl)thiophene-2-
carboxamide AKT1 107 WO 2006/020767 PCT/US2005/028549
WYL Activity PCT/US2005/028549

N-(4-(benzofuran-2-y1)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-

carboxamide AR T N=-(Z-(2-morphofinophenytthiazol-2-y1)-N-(38-
morpholinopropyl)thiophamgedmhrboxamide AKT1 Activity
N-(4-(3.4-dihydro-2H-benzao[b][1,4]dioxepin-7-yl)thiazal-2-y)-N(3- AKT1

N-(4-G shéifinotioriprapyiarsicie-D-carposinlirormpyl) thiophene-

2-carbopupdd@-chloropyridin-4-yl)thiazol-2-yl)-N-(3- AKT1 AKTI
L _______marpholinopropyDthigphene-2-carboxamide KIT

N-(4-(3grpaophra SRRyt Ad I h e mgRRsR X fophene-2- AKTL
carboxagjifleholinopropyl)thiophene-2-carboxamide AKT1

die

2,5hu ehlore-N-{4-(4 n"fheﬁ'“heﬁ“ll)lthia =2=v 'N'é%i )
SR USSR
Yo om0 -N- 4 -methoxyphenyl)thiazol-2-yl)-N-(3- AKT1

AKTI1

@3t o RIERE %5 i Ophono-2-
N-(4-(3:1 t;? Syl i Z012 )ﬁlﬁ:g@y ﬁﬁ%@%ﬁ%ﬁ%ﬂfgp ene

carboxaii -methioxypheny inopropyl)-5-[ZAP7@KT1
nitrothiophene-2-carboxamide KIT FLT-3
N-(4-G Béﬂz&ﬂﬁ%ﬁ&&%ﬁﬂwml@zﬂbﬁwﬂ-(3
morphdb{m%mﬁfw iophfts@easboxamide AKT1 AKT1
5-acetyl-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-
N-(4-(3ropapbpliaopyanyNihipgheNet 2aatphotanoiste AR Ophene-2- AKT1
carboxdmbdemo-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3- AKT1 GSK-3-a
morpholinopropyl)thiophene-2-carboxamide ZAP70 KIT
N-(3-mbisfieféopedpyXyPhehibeandpen)DB{amet R AvhidiopiSuedT
carboxamadpholinopropyl)thiophene-2-carboxamide ZAP70 AKT1
N-(3-morpholinopropyl)-N-(4-(3-(trifluoromethyl)phenylthiazol-2-
N-(4-(hy(tisdheniaombandhinmed AudN-G- AKTI

morphqijnepanyieinerRhsHeryaE 8185 1)-1-methyl-N-(3-morpholinopropy S YK

1H-nvrrole-2-carhoxamide AKT1

P A A e S L B AR A B L

N‘(3'Wﬁ%@ﬁi’éﬂ?@%ﬁﬁéﬁ%ﬁﬂﬁS}-igi%T)l-ND(%h?HgH)tHg\ﬁ%'&r'opyl)iso azole;

i - AKT1
yDthiopheaer s raBikaiide AURORA-A
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1
N-(4-(benzo[d][1,3]dioxol-5-yl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene-2-carboxamide AKT1
N-(4-(benzo[d] thiaqu-2—yl)thiazol-2—yl)—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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108 WO 2006/020767 PCTIUS2005/028549 Compound Activity
- 4-%3—methoxyphenyl)thiazol-2-y|)-3,5-dimethyI-N-(3- ZAPT70
ASHBAAYpropyl)isoxazole-4-carboxamide KIT KIT PCT/US2005/028549
N-(4-(4- methoxyphenyl)thlazol -2-yl)-4- methyl N-(3-morpholinopropyl)-

= -5-carboxamide PDGFR-a FLT-3 DY[RKZ

N- (4 (4- methoxyphenyjﬁhipaaha yl)-2,4-dimethyl-N-(3 Activity
morpholinopropyNthiazole-5-carboxamide PDK1

N-(4-(bengpfarentd-()aaneitRox) pNeAytirbdimsipmylifhiophene-2-
carboxamtsipholinopropyl)picolinamide AKT1 AKT1
N-(4-(4- mpfhnxvnhpn\/l\thm7n|) yl)-3-methyl-N~(3- ZAR70

N-(4- (%ﬂ't?r‘tﬂhﬁii‘ﬁ@ﬁpﬁ % A-Rsffoxamide DYRK2

momhoéftﬂﬂw&ﬂ(mheﬁf‘eﬁnf) ERYfhiazol-2-y)-N-(3- ZAP70 ARTI
nnnrnn\ I\ nnnnn
r1j1-0(4 éi‘ﬂpgﬁg%%ﬁo E;gatzkgfuﬁeﬁml) P5a ]t%qul\?l ?’meogphollnopropyl)ﬁKTl
P Phiga 26188 hFhoxamide A KIT
- o LGN TG ghthazot2-yt-N=(3-
Eéfpli . %ﬁ) 1o 43 Tnd jgj;%rboxamlde ZAP70 AKTI
methoxyphenyl)thlazol -2-yl)-1,2,5-trhnethyl-N-(3- KIT

N-(4- (4%96@3&% H&E DllaZd1Py. &;{PL@%@@QXW% CDK2/cyclin E ethyl
morpho?ikBbfSpR inapropthiephene-2-carboxamido)thiazole-4 carboXyicré
AKTI ethyl 3 methyl-3-(2-(N-(3-morpholinopropyl)thiophene-2-

2,5-dickRidoNa@idn)HemsalyShyl) bl thaaate AKIN-(3-
morphdXr{dpfbipiiehigphendtBiazdsXam)ife (3-morpholinopropyl)thiophene-2- ARKL
carboxamide N-(4-(5-methyl-I-phenyl-IH-pyrazol-4-yDthiazol-2-yl)-N-(3-

3-bromARSF(4-terpititixypropy)itianehend)2atboxamide "AKT1

morphdlisdp(epylificisphentrdrsartsaznideyl)-N-(3-morpholinopropyl)thjophefér 70
AKT1 2-carboxamide

N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)-5- ZAP70
nitrothiophene-2-carboxamide 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-y1)-N-(3-
morpholinopropyl)thiophene-2-carboxamide ZAP70

5-bromo-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-

. . ; AKTI1
morpholinopropyl)thiophene-2-carboxamide 7 AP70
N-(4-(4-methoxyphenyl)thiazol-2-yl)-5-(methylthio)-N-(3-

holi 1)thiophene-2-carboxamid KIT
morpholinopropyl)thiophene-2-carboxamide 7 AP70
N-(3-morpholinopropyl)-N-(4-(3-(trifluoromethyl)phenyl)thiazol-2-
yl)thiophene-2-carboxamide AKT1
N-(4-(4-methoxyphenyl)thiazol-2-yl)-1-methyl-N-(3 -morpholinopropyl)-
1H-pyrrole-2-carboxamide AKT1
N-(4-(4-methoxyphenyl)thiazol—2—yl)—N—(3—morpholinopropyl)isoxazole- AKTIL
5-carboxamide AURORA-A
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109 WO 2006/020767 PCT/US2005/028549 Compound Activity

3-(2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazo1l-4- AKT1
WOEBMARYE Acid N-(3-morpholinopropyl)-N-(4-(3-ox0-3,4-dihydF§- B SRR 428549

benzol[b][1,4]oxazin-6-yl)thiazol-2-yl)thiophene-2-carboxamide

N-(3-morpholinopropyl)-N-(4-(3-phenylisoxazol-5-ylthiazol-Z- AKT1

yl)thiophene-2-carboxdasidgpound Activity
N lgmorphg!in'\nrcn\/!\ N (4_(5_(nyridin_7_\ll\fhinlnhpn_?_yl)fhinz nl-2- AKT1]
N-(4-(4 KYpheny =2-vD)-3,5-dimethyl-N-(3-
morph%ﬂ P, % 47Q)e-4~ amide .. . ZAP70
R B P AR AT 2O e S ithiazol-2-yl)-N-(3- AKT1 KIT

innbapna2 h

A PR L V1N parbhosamaiA~
MotPRoHOPTropytntopRene——-CartoXamae

- Ao oRi R AN 2 SRS Gpidaliazak4- AR,
e Il

1,2,3-t] ;
N-(4-(4-chloro-3-methylphenyl)thiazol-2-yl)-N-(3- AKT1 FDOTR
morpholinopropyl)thiophene-2-carboxamide DYRK2

N-(4-(Neithdry YRS YDA @inceitiyI N3 AR TL

morph&MRIBINDRRRY M SRZMBideide PDK 1

N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)juran-2-
4-chlodKN(scerhnumongphenyl)thiazol-2-y1)-N-(3-
morph&litéiheyplcraindtrydgthiazol-2-yl)-N-(3-morpholinopropyl)furan-2- AKKIT1

carboxamide

N-(4-(Nri4tiospzbosd)ib2aydjiiatB ndibMd-{8-(horpholinopropyl)nicotihamidg, .

morph@kpprapyigexazgierdtharbgraenghthiazol-2-yl)-N-(3- AKT1 DYRK2
e mcg}g)(glopr%pyl)cvgﬁ%anecarboxamide

~chlonq-Nr{h (- tReroRl AR ZoMD-IYRE(3- AKTI ZAPT70
morphpkinomenybBieRidebutanecarboxamide AKTI

LS A S Ny =~ g B~ L B A Soa i A AR e Mt W e B

N-(4-{benzofuran-2- 0l-2-yD-N-(3- AKT1
N S SO SeAs FfagRormmolmorrory -
e B e

1H-imidagp es- henyl)thiazol-2-yl)-N-(3- AKT1

AKT1

| HEW- NN Nicaalintnanal
4,5-dic

merpheting '.‘fﬁ’éﬂé%i“” e '%jze%az DN o 1
r(4- -2=-yDini -2-yN)-N-{3-morpholinopropyl)picolinami
morphljl%%@%% B 20%%% Ig[?jfbszoosmzsmg Compound Acti\(/ju%?mo

N-(4-(4-methoxyphenyl)thiazol-2-yl)-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 AKTI1
ethyl 3-methyl-3-(2-(N-(3-morpholinopropyl)thiophene-2-
carboxamido)thiazol-4-yl)butanoate AKT1
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-yl)-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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N-(4-(3-(4-chlorophenyl)isoxazol-5-yl)thiazol-2-yl)-N-(3- AKTI
morpholinopropyl)thiophene-2-carboxamide

WR2P8HHHSHolinopropyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-§ a0 05/028549

AKT1 2-carboxamide

LA

1 IIICI..I |y| I\l \\.) |IIUI|JIIUIIIIUpIU|JyI) I\l G \O [JIIUIIYIIDUXd.LU o yI

Jthiazot=2-
AKTI yl)-1 H- pyrro!e Teaipewamide Activity
4-(2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4- AKTI
3-(2-(Ny(3baozpickeigpropyl)thiophene-2-carboxamido)thiazol-4- AKT1

yDbenzdic(8idorpholinopropyl)-N-(4-(trifluoromethyl)thiazol-2- yI)thlophpne -2-

AKT1_carboxamide Pthvl

N-G-m BrARAbHACEreRyrsimele 2k - TI
benzo[‘t;] %@;&g -6- XQFB% %thlophene 2- carb(r)xgé%meldo)thlazm i AKﬁK
2- (I\I (Q mnrnhnlmnnrnm:l\fh.onh ne-2-carboxamide-N-4-3-4-thiadiaze)
N-(3—mgagl?<P @%ﬂﬁé@- ; - #ﬁa)éazo‘[-g-yﬁt‘ﬁlazoiﬁ 4 e AKTI
yl)thmpf‘e(‘?\? e fBWgI’I gpropyl)thlophene 2-carboxamido)-N-(thiazol-2- AKTI
N -my e A XA a2 Diliophen-2-yhhiazol-2- AKTI
y1)§h1g;>m%0 m(fa >§§% gk@ly& 1rrﬁor r? p?é‘pyﬁl%.o‘f‘i‘ﬁgne 2- AKTI
oxamld |azole 4- carboxamlde
N-(4'- Sk ’E 4jd\bf¢ﬁlggg[@191mp(r3)_pyl)tn|ophene -2- AKTI - AKTI1
morphO(fﬁf birgele- dapeshaxammide
chlorobenzyl) -2-(N-(3-morpholinopropyl)thiophene-2- AKT|L
2—(5—(ZQWI(QI‘@W%IM%RJW&FW%b0xam1do)th1azol -4- AKTI

yDthiopi=R B-diayetioberro[b][1,4]dioxin-6-yl)-2-(N-(3- AKTI
morpholinopropyl)thiophene-2-carboxamido)thiazole-4-carbox

a}nide

N-(4-(ANebeaitBAnie Biiphagithid Dy D-PHIN-(3-morpholinopropyl)thiop
morpholifdiiropyihbicrhiie)thimrbieatnedeboxamide
N-(benzo[d]thiazol-6-yI)-2-(N-(3-morphalinapropyl)thiophene-2-

hene-AKT1

AKT]I

N-(4-(Ghrbioethmidupiiarbibiaebbpidhide AKTI]
morphalifgpeaphhfIREly()-2-(N-(3-morpholinopropyl)thiophene-2- AKTI
carboxamida)thiazole-4-carboxamide 111 WO 2006/020767—
N-(4- (e dimebosmbondibiaehzpin A hatipppropyluran-2- AKTI1
Carbox%“(@?z -(N- (3 morpholmopropyl)thlophene -2-carboxamido)thiazgle- AKT 1
- r nv:arn| J L I 4 LClLU 5 AKTl
I;fg‘ogﬁlxgﬁ%?ﬁ%ﬁﬁa e SR BNREBI 3oy hiophond:
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-morpholinopropyl)nicotinamide AKTI1
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3- AKT1
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-yl)-N-(3- AKT1
morpholinopropyl)picolinamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)picolinamide AKT1
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2-carboxamido)thiazole-4-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-oxopyrrolidin-l- AKT1
WORMEBIAItTan-2-carboxamide PCT/US2005/028549

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-oxopyrrolidin-I- AKTI

yhpropyfthiophene-2-carboxamide
N-(4-(benzofuran-2-yl)it@mnplednd)-1-methyl-N-(3-(2-oxopyrrolid|n-I- Achivity

vl)propyl)-1 H-pyrrole-2-carbhoxanide

N-(4- i 132Q12-yD- i -5- -
mo(rp ﬁ?&%}ﬁ 8@?;%%%%@%@ 2-B-phéhylisoxazol-5-yl)thjazol- AKT1

N-=(3-(2-oxopvirolidin-1-vDpropvN-N-(4-(3-nhenvlisoxazol-5-vhthiazol--AKT]

12\1-(3-bm2q§;, @@&q&ﬁ@@%ﬁ%ﬁi&?Jifalgﬁ's'oxaz\dl-\s-ﬂ)th'ie{zol-Z—yl)furaﬁ-’ T AKTI
~CArDQERTUER/1-N- (3-(2-oxopyrrolidin-1-yl)propyl)-N-(4-(3-phenylisoxazol-5- AKT1

AL

Nthhvia—=al 9 v\ 1 11 vl D aAanviaav, s al
1_ e _I.JI'L' H'fll' EII\.lLE' _' A & AT _&_ h 9
yl)rflthth/r_;gEzz: i_%%)(%ﬁ ¢ gg‘i’n’{}l-yn%?épﬁ 5 -&%%ﬁﬂlen)?l}%toi%zz%l- - AKT1 AKTI

)ﬁ lazo ran-2-carboxamide

4-(2-(1«3;%4135%95989}1& B g,w)ﬂﬁag)%éﬁepil@&ﬂ&%%%ﬁm%@iazoi-é-yiifuran-éAKTl
yDben Td.;garboxamide
N-(4-morpholinobutyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2- AK[T1

N-(3-nYbHeRAS PRy DX H A oromethyl)thiazol-2-yl)thiophene-2- AKTI1
carboxbh{@diethylamino)propyl)-N-(4-(3,4-dimethoxyphenyl)thiazol-24 AKT 1
yl)thiophene-2-carboxamide

ethyl SN24NZHdionetibbnyphugryy)hiiphohe-3-tpNeButd doydpyrodtidin-1-| AKTIAKT1
yDisoxpbplofytitiiopylette-2-carboxamide
N-(4-(3.4-dimethoxyphenyl)thiazol-2-yl)-N-(3-(4-methylpiperazin-I- AKT1

2-(N-(Hypeoplydlinrmheyitiziantnsxarideoxamido)-N-(1,3,4-thiadiazol- AKTI
2-yDthrazeleg2aahestragdophenyl)thiazol-2-yl)-N-(3-(piperidin-l- AKT1
\/I\nmn\/l)fhinnhpnp-?-rarhm(amirlp 112 \WQ 2006/020767

L4

2-(N-(peeprokel oS Ay PSRt AEtpitgo)-N-(thiazol-2- AKTI
yDthiagplerd-sarbgamiflicy phenyl)thiazol-2-yl)-N-(5- AKTI

nhalinon vMhionhoanoe 2 _carbhavamiAn
oo

R e -
AP OXoTpholinGeth

forp sthyhthiophene-2-carboxamide

N- G- e T S R Y S R S e i S S E AT PTOPy IO TeTTe= 2o 77
carbo%ﬁﬂoﬁﬁf e boxamide

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-yl1)-2-(N-(3-morpholinopropyl)thiophene-2- AKT1
carboxamido)thiazole-4-carboxamide

N-(3-carbamoylphenyl)-2-(N-(3-morpholinopropyl)thiophene-2- AKTI1
carboxamido)thiazole-4-carboxamide
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N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3- AKTI
(diethylamino)propyl)thiophene-2-carboxamide

WR28¢9397fMidazol-1-y1)propyl)-N-(4-(benzofuran-2-y1)thiazol- BCARF005/028549
yl)thiophene-2-carboxamide

~ N LA {I~ £ e WO PN B 10 DAL /D /4 +1 - - 1 AL Loy
N=(A=(DenzZoturan=2=y1)thiaZoi-2=-yT)=-N=(o-(#=metnylpiperazim-I- ARTI

yl)propyl)thiophene-2-ceipsanude Activity
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(piperidin-I- AKT]
ethyl 2-gz)pze@%Qﬁhi‘ggfpéné@mmd)@mmne-2-carboxamido)thiazole- AKT1

4-carboxpuziqerhizsfirdnryagatidsiazol-2-yl)-N-(4-morpholinobutyl)thiophene-2-
AKT1 carboxamide

N G oAy 3 A RS RORBSER o pene T

N-(4 /hnnl—lnfnrgn 2\ : thien AT

N-(4- (bﬁ%é ntﬁlazof RN R Hophene-2 A

ylprop 131 ?Ben%%%rannﬂ ;?I)thlazol 2-yl)-N- propylthlophene -2-carboxamide AKTI
__|\| oJ.l_ U LITO |_--)|| __r\ll

1;);1 cfﬁﬁ%?fﬁ’ ﬁn T gt‘h )ztm% N gkcﬁafr‘g%)é( Jﬂ ara AKT1
(4-( methoxypyrldln -3- yl)thlazol -2- yI) N -(3- AKTI

N-(4- (b@f%'&ﬁﬂ?diﬂ@@ﬁﬁﬂh&m@ﬁ%nﬁlﬁ&&yp@x {98 % opyrrolidin-1- AKT1

yDpropMy(#rZ0rRimethaxymuinine3-y1)thiazol-2-yl)-N- (3 AKTI
morpholinopropyl)thiophene-2-carboxamide

N-(3-(2Nokdsxebonantyiiyaagy)3b)-M-(3-phenglistirambpyilitivpbbne-- AKBKT!1
2-yh)fimeardoabaiganidd WO 21)1)611)21)767 PCT/US211115/112 8|54 9
Compound Activity

N-(3-(2hbxémoyobdidialithigrop by (B mepylativopasyjihivphene-2- AKTAKTI
2-yDthiogHsoxedrigpoxamide
methyl6-(2-(N-(3-marpholinopropyl)thiophene-2-carboxamido)thiazol-4-

1-methy)¥-(3 gm@ﬂm@1m4ﬂ)propyf)-N -(4-(3-phenylisoxazol-5- AKT1
yDthiazqlidod)- @fo??ayboi’ﬁla{@l‘ilﬁorphohnopropyl)thlophene 2- AKT 1

nzefuran ’) \ll\flma-;nl 2.3\ N

y}l\l \\.4 II_\\l\

N-(3-(4+4B p%\qé &‘ét@o%?ﬂ}’& oXazol-5- AKTI
Yl)thla%ﬁﬂ(%%@f?ﬁéﬂm%ﬁ?ﬁé?f%ﬂﬁ in-2-yl)thiazol-2-y)-N-(3- AKT1
N—(4-n{6'crlrnoi%=()rf‘)({%ﬁ%}@fi&3 Ag'ney sgﬁgkz'g (5T ym'ﬁ1azol 2-yl)furan-2- AKT1
carboxamide

N-(4-morpholinobutyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2- AKT1
yl)thiophene-2-carboxamide
N-(3-(diethylamino)propyl)-N-(4-(3,4-dimethoxyphenyl)thiazol-2- AKT1
yl)thiophene-2-carboxamide
N-(4-(3,4-dimethoxyphenyl)thiazol-2-y1)-N-(3-(2-oxopyrrolidin-1- AKT1
yl)propyl)thiophene-2-carboxamide
N-(4-(3,4-dimethoxyphenyl)thiazol-2-y1)-N-(3-(4-methylpiperazin-1- AKT1
yl)propyl)thiophene-2-carboxamide
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3-(piperidin-1- AKT1

yDpropyl)thiophene-2-carboxamide
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N-(3-morpholinopropyl)-N-(4-(5-nitrobenzofuran-2-yl)thiazol-2-
l)thiophene-2-carboxamide

AKTI

WRE2PR9(%220hy droxyethylcarbamoyl)phenyl)thiazol-2-yl)-N-(3- ARGH{US2005/028549

rorpholinopropyl)thiophene -2-carboxamide

’\I (A (4 & IIIUI |JI IUIII IUCLI IbeCll UaIIIUyI}lJI ICI Iy ) hiacui-z-yi)-k\i-(& AKTl
morpholinopropyl)thioplagResgrchrboxamide Activity
N-(4-(4-(methylcarbamoyl)phenyl)thiazol-2-yl)-N-(3- AKT 1
N-(4-(3M@mhnmwhmﬂﬂﬁw¢éﬂeyﬁ-¢éﬂ§examide AKT1
morphohia@p¢atyDitdaplethgtarearieysahyidarbamoyl)phenyl)thiazol-2-yl)-N-(3- AKT1
morpholinopropylthiophene-2-carhaxamide
N-(4- (31‘4 % h%ﬂd%h&?ﬁﬁb?pYWd&rbamoyl)phenyl)th|azol 2-yl)-N-(38KT1
morphofipoet! BOFRS A SBIIRKRIIEne-2-carboxamide
N- (A (A (Q h\/drnY\mfnn\llnapbamn\ll\nhnnul\fh:a7n| 2 vV N (2 AKTY
N-CH-G SRR eyl O oniaropy D Eioptene - ™ AKTI
car OX"N“@FM carbamoylphenyl)thlazol -2- yI) -N- (3 AKT1
N—(4-(b' rahelng ? | uu"""u"i" -2-carboxamide ARTI
(iethylan 1%%? ﬁ% %‘ anyhthiazol-2-y1)-N-(3- AKT1
opy |op ene- carboxamlde
RTRL Py IRIRE A AaEgeKamdo thiazpl-4- ARITT
yDthiop @gpll,q,g WO 21)1)611}21)767 PCT/US21[1115 /112 8
549 Compound Activity
N-(4-(0h A ftTnaiaviperagmer (cahawhppeyhimazol-2-yl)-N-(3- AKTAKTI
yl)propsiRmbshiaepropthigaigne-2-carboxamide
N-(4-(4-(morpholine-4-carbonyl)phenyl)thiazol-2-y1)-N-(3- AKTL
N-(4-(barephedinapydyib HolopiyERs-Beariperidmide AKT1
yl)prop2HBdcbiibhé2mantpdminleropyl)thiophene-2-carboxamido)thiazol-4- AKT1
yhphenoxy)acetic acid : :
N-(4-(8x(@ fasgn-yhibiphbthoDrdp(thiopheHackutiiibicaraefhiazol-4- AKFTL
carboxayfsteenoxy)propanoic acid
2-(4-(2-(N-=(3- mnrnhnllnnnmn\/l\fhlnnhpnp 2-carboxaniido)thiazol-4—AKT1
N-(4- a%ﬂ%ﬁ@ﬁ@%ﬁéégﬁ@a‘&@'y )-N-(5-morpholinopentyl)thiophene-2- AKT1
carboxamgleo (1v-(3-morpholinopropyl)thiophene-2-carboxamido)thiazpl-4- AKT1
vil\nhenoxAprepanoic-acid
N-(4-(lg0 vazol-2-yDN-(3-phenylpropyhithio AKTI1
car(bo;ar?ﬁ) 3(5?%% %GY t“ﬁf/%r%:ngaég&yﬁnﬁﬁgnﬁﬁ|azé’ hf ﬁ) N- -(3- AKT1
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-propylthiophene-2-carboxamide AKT1
N-(4-(5-methylthiophen-2-yl)thiazol-2-yl)-N-(3- AKTI1
morpholinopropyl)thiophene-2-carboxamide
N-(4-(6-methoxypyridin-3-yl)thiazol-2-yl)-N-(3- AKTI1
morpholinopropyl)thiophene-2-carboxamide
N-(4-(2,6-dimethoxypyridin-3-yl)thiazol-2-yl)-N-(3- AKT1
morpholinopropyl)thiophene-2-carboxamide
N-(4-cyclopentylthiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2- AKT1

carboxamide
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morpholinopropyl)thiophene-2-carboxamide

N-(4-(3-(2-(dimethylamino)ethoxy)phenyl)thiazol-2-y1)-N-(3- AKT 1

WOHBHBRAGbropy!)thiophene-2-carboxamide

PCT/US2005/028549

N-(4- (4 (3 (dimethylamino)propoxy)phenyl)thiazol-2-yl)—N-(3- AKT1

arabalinarne

|||U|p||U||||up|upyl)L||IUpIIUIIC 2-carboxamide
N-(4-(4-(2-(dimethylangiggpbhwand/) phenyl)thiazol-2-yl)-N-(3- AKIT1  Activity
morpholinopropvl)thiophene-z-cayboxamide :
N-(4-cynlqlethydihzatol@nyD-Pi thismeoipolinoreeRyRthipahsngetnylamino)-3- AKHET1
carboxagyxlsropyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-ythiazol-2-y)-N-(3-(2-(hvdroxymethyNovrrblidin-|
methyl G- {Ny5: 300 pgRIPRIDHERBES Heaf A RRIdO)thiazol-d- | AKTI
Yl)mcotmw (benzofuran-2-yl)thiazol-2-y1)-N-(3-(2-(dimethylamino)ethyllamino)-
A.avonronvhthionhepnae-2 a:’u"xam:uc
N- (lj (lﬁ d@e%fﬁﬁ?ﬁﬁg%%ﬂy%gzg 51?/75’ §°@ (W)y(%l)r thio Pﬁgﬁ& in-l-yl)-3- ARTL!
car OXa(S% ropyl)thlophene -2- carboxamlde
_ & \Nﬂ_ “4 ARTT AKT1
chfpt(mq% }%)gé ?ﬁ %‘g&ﬁé{bﬁ rogl)thlophene 2-carboxanide 115
20 7 PCT/U82005/028549 Compound Activity
N-(4- (5'Hé'tﬁc9§yﬁ?éi’fi’6ﬁﬁaﬁ -2 DAY NS EbIS(2-hydroxyethyl)am|no)-3 AN
morphdRIPRBYDIRIRPRERS: X GarbRxaMKle
N-(4-(benzofuran-2-y1)thiazol-2-yl)-N-(3-o0xo0-3-(piperazin-I- AKT1
N-(3-mAprembPrapleNe(2-Calinsaamidduran-2-yl)thiazol-2- AKT1
yl)thioptede (Peazeduratic®-yl)thiazol-2-yl)-N-(3-((2- AKT1
(dimethylamino)ethyl)(methyl)amino)-3-oxopropyl)thiophene-2-
N-(4-(%§2Hoydmigetiyltarthenzdiohenydiinid 2 D-y Bk (3-(methyl(2f AKTBKTI
morph@hvetprdpyhitiodetifalriad)esanxdgropyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3 -(3-hydroxypyrrolidin=l-yl)-3- AKT1
N-(4- (%k@mmnghmﬁleﬂea@emmWathlazol -2-y1)-N-(3- AKTI
morphedigQpieRs BWQW%?@WN (3-(3-(dimethylamino)pyrrolidin-I-
=2-carboxamide
N-(4-(Uae g ratrmay! F%i%ﬁ?zé’ 'gY M 3 AKT1 AKTI
mmph%lhﬁ&?@f“f??ﬁ%ﬁiﬂiﬁﬂﬁ" YITAMRIHE)- 5 oxopropyl)thiophene -2-carbgxamide
N - i e R R T L S AR S AR 2 AR T AR
morpholinopropyl)thiophene-2-carboxamide
N-(4-(4-(3-(dimethylamino)propylcarbamoyl)phenyl)thiazol-2-y1)-N-(3- AKT1
morpholinopropyl)thiophene-2-carboxamide
N-(4-(4-(3-hydroxypropylcarbamoyl)phenyl)thiazol-2-yl)-N-(3- AKT1
morpholinopropyl)thiophene-2-carboxamide
N-(4-(4-carbamoylphenyl)thiazol-2-y1)-N-(3- AKT1
morpholinopropyl)thiophene-2-carboxamide
N-(4-(4-(dimethylcarbamoyl)phenyl)thiazol-2-y1)-N-(3- AKTI1
morpholinopropyl)thiophene-2-carboxamide
2-(4-(2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4- AKTI1
yl)benzamido)acetic acid
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oarboxamido)propanamido)acetate

1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-y1)thiophene-2- AKT1
WQ2aPBHRAMtdo)propanoyl)piperidine-3-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-0x0-3-(thiazolidin-3- A

PCT/US2005/028549

KT1

W) P2 Y ! H|
yhpropyhthiophene-2-carboxamicde

N-(4-(benzofuran-2-yljthiagehdw/!)-N-(3-morpholino-3- AKT1 Activity
oxopropylthiophene-2-carboxamide
N-(4-(4Hdteipipfurame- i antenolphanrdig agol-drah ddt) (methy|)amindT1

morphoiGPiosdthappbenyd)thiesshexrmedearboxamide
N-(4-(benzofuran-2-yDthiazol-2-yl)-N-(3-(3-(hydroxymethypipe

ricin-- AKH

N-(4-(+marpbrbipsobyhth ylhiBEatnasN-(3-
morphoDERIRPY k’b‘éﬁ’%ﬁl R ERRILS0l-2- yI)thlophene -2- AKT1

novi) ll‘\nl’lt‘hr\ln 2 ~ar

AKT1

2-G-C-N S Eye }ﬂ%B@Y}gﬁ%ﬂﬂ?ﬁ%ﬂ?—ngg’&g Si% ?&? WBehzofural

Yl)PhenWPﬁ&%‘f ac thiophene-2-carboxamide 116 WO 2006/020767

DCTLH IC")f\n

2. ARTT

~ ”“ enc-2 carboxamido)thiazol-4- AKTI1

3&1&%@9 Ep Sheon ¥°Pa‘( F)Jﬁnazol 25@1)tﬁ%br?enéazzo AKT,1
yJP gmldlo)propanoyl)pyrrolldlne 2-carboxamide
7@ #b R AER YA bkt sy td-0parnerazin-I- AKAKT1

X ébgylg arboxamide
yl)phen 1

-(N-(4- (benzofuran -2-yl)thiazol-2-yl)thiophene-2- AKTI

3-(4- (2W@mﬂﬁla{@@%9mﬂw@m-zaﬁwbmhﬂaazol -4- AKTI
y1)phendk{dptapazatisant 2-yl)thiazol-2-yl)-N-(3-ox0-3-(2- AKT1

phenoxyethylamino)propyl)thiophene-2-carboxamide
N-(4-GLATdMré{reniofrapeylthéazbidagdiflagheh€32- AKTI AKTI
morphatarmeap)dopploperbehrbotamidgdroxyethyl)piperidine-3-carboXamide

N-(4-(benzofuran-2-y1)thiazol-2-yl)-N-(3-(isobutyl(1.1-dioxo-tetiahydrot
N-(4- (#(Mmm@m@m@y&hmﬂp@eexa OheidsPERs-2- carboxamige  AKT1
morphalinaptRr SRR SIROSRIUAT-N- (4-(4-(2- AKTI (dimethylamino)

ethyl)piperazin-1-yl)-4-oxobutyDthiophene-2-carboxaride
NG et ﬂozpmﬂﬁam Bge WiNpgal DD AKT
morpheliRgRFeRY BT B thy HReTFAB). oxobutyl)thlophene -2-carboxamide

hyvl 2(4-(N_(4 (ba

N-(4-(4-2 (etralmet\hytam'ino\)e\‘h'c;_f};)uﬁﬁtenﬁ)ﬁﬁazgf ?)W—Ltgypl'c”c 2RI ARTI
morpholinopropyl)thiophene-2-carboxamide
N-(4-(benzofuran—2-yl)thiazol-2-y1)—N-(3-(2-hydroxyethy1amino)—3- AKT1
oxopropyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3 -(2-(hydroxymethyl)pyrrolidin-1- AKT1
yl)-3-oxopropyl)thiophene-2-carboxamide
N—(4—(benzofuran—2-y1)thiazol—2—yl)—N-(3-(2-(dimethylamino)ethylamino)— AKT1
3-oxopropyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3 -hydroxypiperidin-1-yl)-3- AKT1
oxopropyl)thiophene-2-carboxamide
N—(4 -(benzofuran-2-yl)thiazol-2-y1)-N-(3-((2- AKT1

hydroxyethyl)(methyl)amino)-3- oxopropyl)thiophene-2-carboxamide

115




carboxamido)butanamido)acetate
é[{enzofuan -2-y1)thiazol-2-yl)-N-(4-((5-methylpyrazin-2- AKTI
W?f?ﬂ‘? HYi%mino)-4-oxobutyl)thiophene-2-carboxamide PCT/US2005/028549
N-(4- (benzofuran -2- yl)thlazol -2- yI) N-(4- (1 hydroxypropan-2-ylamino)-

I\I/'I'I

AKH—4=oxobutyhthioptrene=2-carboxamide
N-(4-(benzofuran-2-ytbiapetnd/l)-N-(4-oxo-4-(piperidin-I- AKTI  Activity
yl)butyl)thiophene-2-carboxamide

N-(4-(benga ot (wethiesal2nyD-piEidbis2-Yudmisshaiaminox-Pr AKT1
oxopropyAithiseheneAtarRaseMiNseridine-4-carboxamide
N-(4-(henzofuran-2-y1)thiazol-2-y|)-N-(4-((2- AKT|

N-(4- (bW% %91%#?&?}1%%48)@1 %ﬁu@ﬂmﬁfﬁﬂéne 2-carboxamide AFKT!

yDprop o?ftﬁ%ﬁ?f’Z‘-%}mHFazol 2-y1)-N-(4-0x0-4-(2-(pyridin-4- AKT!
\l|9m1nn\h|| nnnnnnnnnnnnnnnnnnnn
N—(4 (bJ / %\?bi A{l U % (o1 uu/\alllluc J.J.l VVU LUUUIU: U707 AKT].
Actl
dimethyl pp }8 00
ot ‘&ﬁ% (it n"% G,

car oxamldo)butanoyl)plp erazine- | carboxylate

N-(4- (bé 35 ﬂ'é‘&ﬁ%ﬂ[ﬁz‘oﬂﬁ‘?ﬁ??@@gﬁe{‘ﬂ OX0-4-(pyndin-3- AKTT * AKT1

(methyl‘ 6‘9@%‘?&2 168HBRXINILBoxamide
enzofuran 2-yDhthiazol-2-yl)-N-(4-(5-(methylsulfonyl)indglin-I- AKTI
N-(4- @¥Hz6f9f§?ﬂ2uyl)€ﬂi9ﬂﬂezl9r)2mm@@wﬂﬁ<§%&hﬂt&in- -yl)-3- AKT1

oxopropy(fnidbiHberanfisanmadyl)thiazol-2-y1)thiophene-2- AKT1
carboxamido)butanoyl)pyrrolidin-3-ylcarbamate

N-(4-(bbh£4 fiBancRiditioroyPoyit i1 3y (B 4 dnaityldyiheipeiidifatant 2- AKAKT]
yl)-3-oxdittupghiidephtinieghenboXararioxamide methyl
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yDthiophene-2- AKT1

N-(4- (bcazbﬁnamm)hhtw\@yz)ﬁibéﬁd%é(—743carboxylate AKT1
dibydropyareRvimsendismman) 2 yerseBriypheptaraboprrde

methyl R QAR aR TR AKTI

carbox s @ﬁ?ﬁﬁ%&%ﬂ?ﬁ?ﬁ@rﬁzm I yI) 4 oxobutyl)thlophene -2-carbpxamide

f "I ’) {1 {A {N-{4 h lll-un |||aL§| L yl)ullupllcllc L /'-\ Il AKTl
iagiocfcgf ?‘bﬁ” rléfl ‘i} acetate ethyl
C(AP Wa(ﬂ uran yﬁmla yI)thlophene -2- AKT1
N-(4- (b‘é‘%fz‘é A S R Aoy A lidin-3- AKT1

yDpropyl)thiophene-2-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-morpholino-3- AKTI1
oxopropyl)thiophene-2-carboxamide

N—(4-(benzofuran—Z-yl)thiazol-Z-yl)-N-(3—((2-cyanoethyl)(methyl)amino)- AKT1
3-oxopropyl)thiophene-2-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3 -(hydroxymethyl)piperidin-1- AKT1
yl)-3-oxopropyl)thiophene-2-carboxamide

1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKTI1
carboxamido)propanoyl)piperidine-3-carboxylic acid

N-(3-(3-acetamidopyrrolidin-1-yl)-3-oxopropyl)-N-(4-(benzofuran-2- AKT1
yDthiazol-2-yl)thiophene-2-carboxamide
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N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(4-(diethylamino)piperidin-I- AKT1

[)-4-oxobutyl)thiophene-2-carboxamide

w3

AW (benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1 ~ PCT/US2005/028549
carboxamldo)butanoyl)pyrrolldlne -2-carboxamide methyl
-HA-(N-(4-(benzofuran=2=yhthiazot=2=ytthiophene=2=AKTM
carboxamido)butanoytgusfilighae-2-carboxylate Activity
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-0x0-4-(3-oxopiperazinil- AKT 1

I-G-(NyfjHberiphiopbehe R arbbRamifiophene-2- AKTI
carboxafgifp)pcrmyl P oxobdeariAt)AEXSiSutyl)-N-(4-(benzofuran{2- AKTI
_yDthiazal-2-yl)thiophene-2-carboxamide 118 WO 2006/020767
N-(4-(pegiuspdos)inesid-vomydume ARigropiperazin-1- AKTI
yl)PfOP}i)tlal?RPmecBe??ZBﬁﬁ%ml‘%ey|)th|azo| 2-yljthiophene-2- AKT1
hllfnnn\ll\ N2 hvudrasevethvilnineridia i
”.npcn |un te-o-Caf uU)\c U
iago(iffi??% i 1:\41 _\@f tgi%@% el hiophene-2- AKT1 ARTI
ReR o ?RI ahyaroxye yI)plperldlne 4 carboxgmide
(oo - U ARy ) NyIRMINOAK T1
hoat é
enzorur n-4- AKT1
i ﬂ@ﬁé Qarboxamlde AKT1
PRI Wﬁ—rN ) Db dysiohaidmART 1
hydroxybutyl)amlno -4-oxobutyl)thiophene-2-carboxamide
N-(4-(bBhEA fREN20YH e Zoy 21320/ 2-§Hobs (HH({ - Ak d - tetrahydrot AKTI
hiopherC$ay19aitib{{etradprdrgiytanphetpnretaybiaminide 4-oxobutyl)thigphene-2-
carboxamide N-(4-(benzofuran-2-y1)thiazol-2-yl)-N-(4-0x0-4-(2t(pyridin-3-
N-(4-(bBiicb imyAyDlidiinzdl-3)bLNyifthidplene-2-carboxamide AKT1
(dimethylitoetoirape@ihthiabol-2x8pnii3ticpleredypropan-2-ylgmino)-
carboxa{dd 3-oxopropyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-yl)thiazal-2-y)-N-(3-(2-methoxyethylamine)-3—AKT]
N-(4-(bgpe dhierel 2-oA Dbk a- AKTI
dihydrqyypr WPXH@W%%?&PEWW@W?W%‘W}Q%mo 3- AKTI
: Pé%@zYQ %? é’l}%ﬁ’% a2 AKT! AKTI
ﬁByF)pyrrolldlne 2-carboxylate
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-((5-methylpyrazin-2- AKTI1
yl)methylamino)-4-oxobutyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-(1-hydroxyprop an-2-ylamino)- AKT1
4-oxobutyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-oxo0-4-(piperidin-1- AKT1
yDbutyl)thiophene-2-carboxamide
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKTI1
carboxamido)butanoyl)piperidine-4-carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-((2- AKTI1
hydroxyethyl)(phenyl)amino)-4-oxobutyl)thiophene-2- -carboxamide
N—(4—(benzofuran—2—yl)thiazol-2-yl)—N—(4—0x0—4-(2-(pyridin-4— AKT1
yl)ethylamino)butyl)thiophene-2-carboxamide
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N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(isoindolin-2-yl)-3- AKT1

oxopropyl)thiophene-2-carboxamide

WR2049(094%ioxan-2-y1)methylamino)-3-oxopropyl)-N-(4-(benZofdf&§2805/028549

AKT1 yI)thiazoI -2- yl)thiophene -2-carboxamide

N_(A

™ \hr \UCHLUIUIaII 2= yI)LIIIolLUI 2= yl) N= (6 (LyLIUIInyI\LI- AKTT

hydroxybutyl)arnino)-3easepsapy)thiophene-2-carboxamide Activity
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(methyl(pyridin-4-yl)amino)-3-
tert-butKTH-Okdpropyiophehzlthitaolokabibionimn 2006/020767 AKTI
carboxfadi)bSRo0sIEBGagIneIntghwFd At ivity
1-(4-(N-(4-(henzofuran-2-ylthiazol-2-y1)thiophene-2- AKT|
N-(4- (beamﬁaefam%d}m}t DaVidthexe-AAmsiditiie AKTI
yimethylaminalwssiihippbegt ﬁ%‘&%"\}ﬁ“ﬁ (4-0x0-4-(pyridin-2- AKT1
mur'\n\hl |hl|\fh|nnhan
I\B(i E’Wﬁo a%" QET-% % Sfi%ﬁifrﬁfrﬂglz%ld‘n 3- AT AFTE
y 6’p ehe- f caol?)(oxamlde tert- butyl
tert- bu é‘n‘éc%u%' e d ‘2391}[1{{615’15‘3%1 ART AKTI1
carbox ate
-(4- (benzo uran- 2 yI)t |azol 2-yl)-N-(4-(2-(hydroxymethyl)indolin-
N-(4- (méanﬁaa@ﬁfeﬁeﬂywm@mx%eﬁ BERESTuran-2- AKT1
yDthiaASE-DaNZEheERN22:HIBIa2RIa8-Y1)-N-(4-(isoindolin-2-yl)-4- AKTIL
oxobutyl)thiophene-2-carboxamide
methyl N-(3-@tgtr(bideprapd) Ny(iribesizpiaiicphenstazol-2-y 1)thiophene LK T1
carbox i dd)eathoyppipdeidine-4-carboxylate
1-acetyl-N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKTI
1-(4-(Nc@tibxaritio)propybipecidirebtbizphoratnide AKTI
carboxin{de(betasieN-2ythtiipizsHaiyeNcesb@&piptidin-I- AKT1
yl)propanamido)propylthiophene-2-carboxamide
N-(4-(tugap{ren otz iR, DR A-RLAS=(4- AKT1 AKTI
dlmethﬁ’éﬁﬁ%&mﬂélﬁﬂmm%ﬂamdbw iQpfse-3-eaSsam e
-(3- iazol-2.vNthinnhana-2 AKT!
ethyl 2 by, nq‘dd m& < -é/ mlgmh%-y‘l)fﬁwp'ﬁene 2 AKT1
Cafboxﬂn(léo(l’f"éféaf’é{ BB AR PPSby1)-N-(4-(benzofuran-2-yl)thizol-2-
ethyl 21 m'éﬁ%’ O e 5 ) thiophene-2- AKTI
carbox %\‘R(% P(’%\( Zotufan 11—)251}/ ﬁul% -@ &I%lo) ?é Rydroxy-2-(hydroxymethyl)-
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-(4-(diethylamino)piperidin-1- AKTI1
yl)-4-oxobutyl)thiophene-2-carboxamide
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1
carboxamido)butanoyl)pyrrolidine-2-carboxamide
methyl 1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1
carboxamido)butanoyl)pyrrolidine-2-carboxylate
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-oxo0-4-(3-oxopiperazin-1- AKT1
yDbutyl)thiophene-2-carboxamide
N-(4-(2-amino-2-oxoethylamino)-4-oxobutyl)-N-(4-(benzofuran-2- AKT1

yl)thiazol-2-yl)thiophene-2-carboxamide
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2 methylpropanamido)propyl)thiophene-2-carboxamide
Q’(ébenzofuran-2-y|)thiazoI-2-yI)-N-(3-(2-(2,5-dioxoimidazo|idin-4- AKTI
W?Bﬁ ¥3ti¢do)propyl)thiophene-2-carboxamide PCT/US2005/028549

N-(4- (benzofuran -2- yl)thlazol -2- yI) N-(3-(3- AKTI

=2= Xamide 120{WO
2006/020767 PCT/UR26ap8iaib49 Compound Activity Activity
N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-y1)thiophene-2- AKT1

1-(4-(N-€artexanfidaipleyyiliazeldinbinontiansy?azole-3-carboxamide AKTI
carboxanidoXhermailrih2-hydrazsinl)pneridine-3arrbpxamide

morpholinoacetamido)propylthiophene-2-carbhoxamide (S)-tegt-butyl

1-(4-(N-{ 4§ b%%ﬁ{@@n%ﬂf@ﬁl&ﬁzﬁﬁ‘ﬁm%@eﬁ)%|ophene -2- KT1 - TAKTI

carboxagaify %%ﬂ%‘)p%&%Wg}‘f%ﬁfﬁ%%%%raféafbmml

-(4- n7nf||r9n 2 vN\thin
N-(4-(b - -2 a,’a%éei_g_ ég}g‘fh}ﬁ nﬁé Eh};{lammoﬁ AKT1
4-oxobuty }{N IQB' Vi égn%-ﬁ)thlazol 2- yI)thlophene -2- AKT1 ‘

N-(4- °"” “°" ”a{’ N- thyl)(pyridin-4- AKTI
ylrgetgb E@ﬁg{ J;Tj gﬁg}}%n(ghydgc(&yplp%ndm I- AKT1

p opy t |o rboxamlde

N-(4- (bé\hiﬂf&?ﬁpé%ﬁfﬁ{éﬁ)ﬂQIW?WK#WdNﬂﬁéx%(‘lz (Z2- AKT1 AKTI1
hydroxyWATPEMSHRXISIBY IRIReRFReAyDEBYDIRiIRIRNene-2-carboxgmide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(2-hydroxyethyl)pipgridin-I-

N-(4-(b&ebfurxhiyopyhiauephenpR-calimxamide AKTI

cyanoethiy(f(enzofidasTuayhhjaiznbBsipig8)(4-62 dbyayiddiophpise?azin-l- AKT1
carboxahjdkopyl)thiophene-2-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(hydroxymethyl)piperidin-|-

N-(4-(beiebfurghsropyhitimopRenid-H-thyoxartideyridin-3- AKTI
yhpyrralidin{babrotbshiorhpesidzearbopamids-(3-(dimethylamino)pyrrblidin-I-

AKT1 vl)oroovl\thmnhpnp 2-carhoxamide ethyl

N-(4- (bfn(@iwam%ﬁféﬁlz@ﬂﬂ Aoyt biby dyptRoReRG: AR AKTI
3- OXOPwﬂé@eéﬁﬁhﬁ?ﬁs ‘gwe 3- carssifz(ylate N

-’Sﬁl-lé ' -y )’E’h.azm 2-y1)-N-(3-(3-(N- AKT1

NG (b%ﬂ?oﬂﬁ‘éh“i-ﬁ)fﬂ%b‘f T Y D R Y SRS A ISR | AKT1

oxopropyl)thiophene-2-carboxamide

methyl 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKTI1
carboxamido)propanoyl)pyrrolidine-2-carboxylate

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(isoindolin-2-y1)-3- AKT1
oxopropyl)thiophene-2-carboxamide

N-(3-((1,4-dioxan-2-yl)methylamino)-3-oxopropyl)-N-(4-(b enzofuran-2- AKT1
yDthiazol-2-yl)thiophene-2-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(cyclohexyl(4- AKT1
hydroxybutyl)amino)-3-oxopropyl)thiophene-2- -carboxamide

N—(4—(benzoﬁJran—Z-yl)thiazol-2-yl)-N-(3-(methyl(pyridin—4-y1)amino)—3— AKTI1
oxopropyl)thiophene-2-carboxamide
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N-(4-(benzofuran-2-y1)thiazol-2-yl)-N-(3-(3-(N- AKT1

methylacetamido)pyrrolidin-I- y1)propyl)thiophene-2-carboxamide 121 WO
WOMB2T967 PCTIUS2005/028549 Compound Activity tert-bEifyl/US2005/028549

1-(3-(N-(4-(benzofuran-2-ylhthiazol-2-yl)thiophene-2- AKT1

carboxamido)propyt)pyrrotidin=3-yicarbamate
(S)-N-(4-(benzofuran-@urhffasdl-2-yl)-N-(3-(2- AKT1 Activity
(methoxymethyl)pyrrolidin-1-yl)propylthiophene-2-carboxami

1-(4-(N {B¢Babatamidd piraid?raDyiordispy-Rt-(4-(benzofuran-2-yl)thiazagh KT
carboxapidp)bptghenidpiReridizechfiggherargilethy

4-(3-(N- (4 (ben7nf||mn 2-yN\thiazol-2-yl)thiophene-2- AKT1

N-(4-(bengofarni hoReRY i or AP RS AKTI
YlmethYWPADCBEH% hf%ﬂ) Fﬁfla?’?a%dﬁ -(3- (49(nzorphollne 4- AKTIL

rb honvDNninarazin. 1 vDnranuyibMthionhen

I;S&t(;%? Baéﬁ??{p%ﬁgﬂ @G‘% I u \)Jd..?" ](%ﬁ- | y\%j}\rg;;‘r;lcpendlr-l AK‘?FTl

?prlfﬁhloﬁﬁene- -carboxamlde

P——— ci%tﬁ M@%ﬁ'&{z" 1 E@h ﬁg}%li R PR Apdroruran-2= AKTT AR T1

carboxa lophene-2-carboxamide
3-(N-(4- (benzofuran -2-yl)thiazol-2-yl)thiophene-2- AKT1

(S)-N- 4? ﬁ%émfgf?)@ k25100 NUQDAREIZoRARRAKANHERin- AKT1
_;1) 4(_ Hﬂ%ﬁ{@@ﬁé@?ﬁé@@r&y iazol- Zdydll)thlophene 2- AKTI
carboxamido)propyl)pyrrolidine-2-carboxamide methyl

N-(4-(béniNatAabemzahoen-AyNtiagebiadd) thiophpae-2- AKTI AKTI1
oxobutyithophenso)pitadimyidelidine-2-carboxylate methyl
1-(3-(N-(4-(benzofuran-2-yhthiazol-2-yl)thiophene-2- AKT1

N-(3-acctrinddeprigy) pioits pirenine 2 cd)thisgtaie v thiophene-2- AKTI
carboxai8ide-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKTI
carboxamido)propyl)-N,N- dlrnpthvlnvrmlldmp 2-carboxamide

1-acety NNA b tlranctoyan RixDenazpl-AyQdeeRbsodin-1- AKTI AKTI
carboxapiaiynpI SRR AR Breph R ene-2- carboxanllnde

N-(4-(benzofuran- 9 \/I\fhmvnl 2-v}-N-(3-{3-oxepiperazin--—AKT
N-(4- (%E?glmﬂ%lg %nﬁa/e(plpen&ﬁn 1- AKT1
yDp rc’pillfé‘“(@ar@é'n 1‘}' c?lr-’%‘-yl)thuophene 2- AKTI
N (- e ans ‘i/l')’t'hﬁ%dlt’it’}‘?l‘)-'ﬁ-@—‘(zta'””"a"”uc 122 AKTI
(dimethylamino)butanamido)propyl)thiophene-2-carboxamide
N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1
carboxamido)propyl)isonicotinamide
N-(3-(4-acetamidobutanamido)propyl)-N-(4-(benzofuran-2-yl)thiazol-2- AKT1
yl)thiophene-2-carboxamide
N-(4-(benzofuran-Z-yl)thiazol-Z—yl)-N-(3—(3-hydroxy—Z-(hydroxymethyl)— AKT1
2-methylpropanamido)propyl)thiophene-2-carboxamide
N—(4-(benzoﬁlran—2—yl)thiazol—Z—yl)-N-(3—(2-(2,5—dioxoimidazolidin—4- AKT1
yhacetamido)propyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3- AKT1

morpholinopropanamido)propyl)thiophene-2-carboxamide
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WO 2006/020767 PCT/US2005/028549 Compound Activity ethyl

2-(4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1
WRIPHAMedo)propyl)piperazin-1-yl)acetate tent-butyl
4-(3-(N- (4 (benzofuran -2- yI)thiazoI -2- yI)thiophene-Z- AKT1

earhn

PCT/US2005/028549

Car UU/\u.l|||uU)|J|U|JyI)|JIpCIdLIIIC I Cal UU)()/IC(IE
N-(4-(benzofuran-2-ykthiagetddy/!)-N-(3-(4-morpholinopiperidin]
yhpropyl)thiophene-2-carboxamide

|- AlKEtivity

N-(3-(NM4(dbtnenfofurayD i 2oy Dtyipme®(2- (2- AKT1
carboxaidlitngphyaibriho)ydinyiibipefdarazsinprepibrirspidene-2-carbo

N-(4-(benzofuran-2- vl\th|a7nl 2-v)-N-(3-(2- (h\/drnY\/mpfh\/I\n\/r—

AKT1
amide

N-(4-(benrafergmgrabiamielotrel heN@eiroxamide

morpholineacasuRid &P@Wﬂﬂ&%? 3: %ﬂf\‘l”t%“tiiiz hydroxyethyl)pip

AKT1 \ll\nrnn\ll\fhlnnhnnn 2carhax

oot

bridin-1-

rltlﬁryl/?n%thyl)plpe

e

. KT1
bridin-[-

1-G- CN' { uGi"u"GnUi""" “"T‘ﬁ”ﬂrl‘ft ;r&%j? Ulyuruxymetnyl)plp
carboxaKPEli) 9

ridin-AKTl

AKT1

Z%%c?ﬁj yl thlazol 2-yl)-N-(3-(3-hydroxypyrrolidin-I4
ethyl 1-

V! é%fﬁﬂl‘ﬁ 5= CRRRB8IIYOR thiophene-2-
carboxa%)(iwg eb[ Z?@m} ft% )y|)1'o -(%n?Z AKT1

ydroxymet yI)pyrrolldln -l- yI)propyI)thlophene -2-carboxamide

AKTI1

N-(4- (oMt 3tidaACER RIS Sz Ny YNIBo@Alirb4 ipaziditran-2-yl)thiaz
yh)propyhihiepiieRe: adhaxaimide

1-(3-(N-(4-(benzofuran-2-yhthiazol-2-y1)thiophene-2- AZ-T1

ol-2- AKIIL

N-(4-(bearbfixamtig)ptomsd)-BN)-de(Bryipifletidine-3-carboxamide
hydroxydetbx(Petindipiperziyhthidroboyithienens-Loayentsgeday ) pipg
AKT1 ylhpropylthiophene-2-carboxamide

AKTI1
razin-I-

N-(4-(bbhaf{iven2oflldne 2oy iR 2 3-(A Rizdmx ptheinésadiipip
Yl)PTOPﬂKmPWBWO%?Bthm@ﬁ@ﬁ% 2-carboxamide

ﬁigé@ﬁ%@ 16

s
Zfén“&?mpound Act|V|ty

AKTI

brazin

methylacetamido)pyrrolidin-1-yl)propyl)thiophene-2- carboxamide

AKT1
yDpropyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3 -(dimethylamino)pyrrolidin-1- AKT1
yDpropyl)thiophene-2-carboxamide
ethyl 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1
carboxamido)propyl)piperidine-3-carboxylate
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3 -(4-hydroxypiperidin-1- AKT1
yl)propyl)thiophene-2-carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-(N- AKT1
ethylacetamido)pyrrolidin-1-yl)propyl)thiophene-2- carboxamide
N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-(N- AKT1
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carboxamido)propyl)-N-methyIpiperidine-4-carboxamide
ébenzofuran -2-yl)thiazol-2-yl)-N-(3-(4-(diethylamino)piperidin-I- AKT1
W?I%B? B3Mtiophene-2-carboxamide (R)- 1-(3 PCT/US2005/028549
-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1
earboxamidoyprepyt)pyrrotidine=2-carboxyticacid
1-(3-(N-(4-(benzofuragenyhéiadol-2-yl)thiophene-2- AKTI Activity
carboxamido)propyl)piperidine-4-carboxamide
tert-butfll {4 iidheblbmmatuythiay bitidaghLid-y i opheamiethylamino)-2- AKTHKT1
carboxagydelhydnibeyaahdingBlepiammphene-2-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-y)-N-(3-(4-(methylsulfonypipdrazin-|

STt

(S5)-N-(4xfbrn B Pﬁ%‘ﬁﬁ%%-@c@r%%mlde Example 27 Cellulap Asseﬁ?ng
(metho’f@?‘?ﬁ]mgw 1diar ey Bﬂﬂ‘?@hﬁﬁ%?ﬁ??%ﬁﬂ?ds descrl ‘ ed maybe

N-(3- (3c?é'1‘F§aﬂ?? ‘i]L?B BE}FH?' RO Hﬁ?ﬁ?’ R Gt BEbharal 58N m
2- yl)thl%%lﬁ%ng d‘i?& ErBEY cell lines avallable from standard cell banks such as

ethyl4 3‘%\1&5# "gj Hﬁnf b‘ffl'i_"a%b‘ff ib‘t’l{ﬁdﬁfé’fl@ﬁmﬂ MDY Celis genetioghli;

kinase or kinases are also suitable for
carboxyi gl)(%%Illular act|V|ty [0275] The compounds can be tested for
N-(4- (b@hﬂéﬂ’d&?l'ﬂ AL gr Seayspusiine-iarget cells (e.g.; LNCatkT1
carbon %p Rip3nirng S;érﬂ;&xzi‘xﬁa&% H526, K562, gnd others).
he ceIIs are plated into 96 WeII plates in appropriate cell cultule medium

N-(4-(beprofaraPlieyp sich B3-S0 BRE4 atieyiaptipigkddnsily for each cellARE1
yDprop{ypitahed£00:22664haals per well). Cells may be stimulated to| proliferate

with growth factors and/or cytokines. Cell viability is measured|using
N-(4-(btantarB12:eTiBu<byiba HRehétttnbidCfrmxillo, CA). Typij:al coftkeld
carbonybpipbitiiiod -of propEddiiontipatadtedsbexaaidet limited to paclitaxel and

doxorubicin (Calbiochem, San Diega CA). [0276] Compounds dan be
(R)-1-(BeQte i thancicnion tyAtpredia-iki @8H3by measuring CaspasB B!
carboxgridedirmiding - metbylyegidingp5aiResure Assay System (Madison,

WI)_Caspase-3 induction \/ nnmnmund can-be-compared-to-Cgspase3 T
1-G-Nridudssrofow oy Diiarere 6 &7005/028549 by vehidle (1%

varboxew@%ﬁr%w&\ﬁm&o s(féﬁ fters such as LY294002

Calbjoehem-San eg0 EA) Htolas Stgrating protems Taiag
methyl S ' a(:tgi 8tz Vi %%5 TngaLzO‘It%éd? lﬁgsp?](‘;'rﬁylatlon states Using
e

carbox?ec DRI _stecr?{ tlng and solution bead-based

methyl 1-(3-(N- (4—(benzoﬁ,lran-Z-yl)th1azol-2—y1)th10phene—2- AKT1
carboxamido)propyl)piperidine-2-carboxylate

(S)-1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1
carboxamido)propyl)-N,N-dimethylpyrrolidine-2-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(2-(pyrrolidin-1- AKT1
ylmethyl)piperidin-1-yl)propyl)thiophene-2- carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3 -oxopiperazin-1- AKT1
yDpropyl)thiophene-2-carboxamide

1-(3-(N=(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1
carboxamido)propyl)piperidine-2-carboxamide
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assays. Reagents to measure phosphorylation of Akt (S473), PRAS40

(T246), GSK3beta (S9) and others were from Biosource International
WORKHYARNECA). Cells at the optimum density can be treated ¥ifitHUS2005/028549

compound for 2-24 hours then lysed in a standard hypotonic lysis buffer

(5OmMM-Tris, pH-7-4,250mMNaCt, SmVEDTA, S0mM NaF, ImV NavO3,

1% Nonidet P40, 1ImiddthponRoche Inhibitor Cocktail, Cat #1836 W@jvity
Lysates can be centrifuged and the supernatant used for eithelr running

ethyl 2-GRG/ONGH maseesiigypiiosanb2 pldteivrhenmdbead-based reage 11
carboxagridereryhgiperarita e etd assay system (Luminex, Austin, TX).

r0?78]_(‘prm|n of the_ chemical entities_of the nresent-disclosura-are-testad

oo ot tHOGTOOTT Y

tert-butyl +4RcNr( m@%&%@%@&%@%‘?ﬁ@?&% “and exhibitjan 1C2FC1 L
carbox%g%)péggy %F@HE&I F@@@Xm?é?omolar - [0279] Some of the chemical

- B ,,se 10S |_ |c testea n.u teyction—of-ap JpLuulA T1
h{)(io(b é(’@’ E‘F}éﬂg_ _Er Ef& valu %Ogs orggrdgal to 30 icromolar.
ylprop n VIVOX)%eI”IOPQI‘aft Tumor Models [0280] Animals: Hemale

N-(4-(b ,5% b _Ny(ge_l@_ _eu ATmats Were 9-10° Wegks Ol R
(dlgne(th % aﬁ?gﬁ%&@& em E%%eﬂy@%%d@ﬂﬁumor was

malntalned In athymic nude mice by serial engraftment. Animajs implanted

N-(4- (e P HIRRE R SRR ggﬂ@rmmy@&wﬂétﬁwmﬁrmls right flamk.T1
yDpropyHRREshWRLS Mipbdeieddyvice weekly and then daily as their volumes
approached 80-120 mm3. On Day 1, mice were randomized into control

N-(4-(brAgdofeatient) griaups 2 withNu(Bae €2y dibf 2B §dpifendn® knd| groupAKT1
yl)prophivpheier Sizabefddide155.3 mm3. Recorded initial tumor sjze and
body weight of animals. [0282] Treatment: Control (no treatment). Vehicle

N-(4-(beontibia(B oo TARPISDYINA Gviatdydmeympthplmeidianice faily ohKT1
yl)propplthsoplicdgiRiadrioxamidhemical entities of the present disclogure, 150
mg/kg/inj, i.p., twice daily on Days 1-10 (b.i.d.x 10). Paclitaxel,

30
N-(4-(hengrEran- 2w ShigectRy oAy 1wl xyms Ry BoigsH S5 L In fail grols
Yl)PmPﬂ%lHBEM’@%%ﬁﬂWé’ﬁtéléeor 0.3 1nL/20-g mouse was scaled to|the body

wmnhf of each animal-Animals-125 WO 20061020767

N-(4-(gs fb‘ }& 25 (PMT g@acggwﬁ””gl%‘g 11 5, then twice We%ﬁlgl

yhpropyhf t 8’6 il ﬂ%e study. Monltored the study dally and made

anmmalT
endpoint
vas

N-(3-(4'-%éﬂﬂb?b’e%ﬂi‘-q -W%QB-%Q%‘{Q&BmHﬁ%%%@mW VOIjme) IRK T1
yl)thiophene-2-carboxamide

1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- AKT1
carboxamido)propyl)-N,N-diethylpiperidine-3-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-hydroxyethyl)pip erazin-1- AKT1
yl)propyl)thiophene-2-carboxamide

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-methoxyethylpip erazin-1- AKT1
yDpropyl)thiophene-2-carboxamide

N-(4-(benzoﬁlran-2-yl)thiazol-2-yl)—N—(3—(3-(diethylamino)pyrrolidin—1 - AKTI1
yl)propyl)thiophene-2-carboxamide
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=in where TTE is expressed in days, endpoint volume is in mm3, b is the
intercept, and in is the slope of the line obtained by linear regression of a

W‘R_)ﬁ’-({?ﬁﬁg?ﬁmed tumor growth data set. The data set is compRSEQSEPR028549
first observation that exceeded the study endpoint volume and the three

endpoint volume. Anigrgispbahdo not reach the endpoint are assigneckivity

toRsecttive-observations thatimmediatety preceded the attal%)ment of the

TTE value equal to_the last day of the study (60 days). The logrank test
1-(3-(N-agoenmpifuyent 2oyAitiainzad-theldigaifleanec?: of the difference befween‘ifel 1
carboxaffifde)hped)oN twethyiiperifprsadtcpreattgificefficacy was detefmined from

-

N-(4-(oeppptiapn e Rerl robh A E i BB BB B TeD=T-CAR ]
yDpropydypierberrid-a3R*3ridea percentage of the median TTE of tHe control

tumor growth delay (TGD) _which is_defined as the increase-in-the-median

=7 3gmun: UTGCD=TTCCx100 v'.ge.m: 1= fnediém HEFforatreatmentg
(R)-1-( C%;gé@ﬁ‘?‘( ﬁ"ﬁjfj'é@ of fo[@ﬁ??%?nﬁeétment may causg partia

?‘
carboxapido DX nY BHT B UBGpIcte Pagrasaion (CR) of the tumor in ah animal. In

EERZH N Sy {}ﬂaz'si.ggggm‘fo' Spyor tess ot its Day T Volumegiry
Carboxam_go)gp%%;qefﬁ |¥§' QasUIL .guring the course of the study, and equal
to or gr than 13.5 mma3 for one or more of these three

N-(4-(bBIC AR E iR N1 2R TERP@RE (20@ Malp)e2Is Tess than 138K T1
oxoethﬁggi?effgﬁimrﬁ?l%%?g j¥gHaRASLIAMSRISdLring the course of the study.
[0286] Other embodiments of the present disclosure will be apparent to

N-(4-(bEheseuskilledyTimibeoad-FON qansidatatigivaishelyppcification and pratckidd
yDprop@hihiepiesent sifsiestiidedisclosed 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. 126 WHAT IS CLAIMER S 11£5§0mpound of F I :
1d§0mpound of Formula IV: N O Ar
~~-N Q (CH2)p (C=0)g RI.N.R2 E’
Cellular Assays

[0274] The cellular activities of the inhibitor compounds described may be assessed
in a number of assays by those skilled in the art. Sources for cells include, but are not limited
to, human peripheral blood mononuclear cells and transformed cell lines available from
standard cell banks such as The American Type Culture Collection (Bethesda, MD). Cells
genetically manipulated to express a particular kinase or kinases are also suitable for use in
assaying cellular activity.

[0275] The compounds can be tested for activities in cellular proliferation assays
using target cells (e.g., LNCaP, HT-29, U87MG, PC3,MV4-11, RS4:11, H1299, H526,
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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and pharmaceutically acceptable salts, solvates, chelates, non-covalent
complexes, and mixtures thereof, wherein Aris selected from aryl,

WQIBMHGEE aryl, heteroaryl, and substituted heteroaryl; Q is sBfeEFHS1#8540
cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted

, ! sed
by vemﬁ%@w % ﬁmggé A heiereandn aed subsiise

R2 are independently selected from hydrogen, alkyl,
(CalbiochyatfiatcRialg] CAytloalkyl, substituted cycloalkyl, heterocycloalkyl,
W}%&%&@Iﬁ&?@@%ﬁlﬁg ptyins Uhstiitechgedlfohaitvigyy andssing their
substituted heteroaryl; or.R' and R2 t er the nitro 10
phosphorylation §tpfes 4Fingf {%m@lfgr%cg ﬁ%(ggc %srrér\g #rrclgtm Teydo ﬁ%igroa\‘éeF%hbased

assays. Ribsiintet eyclohmstpluatiydryletemafyhkia(id 3 HRUE4hekeGar ﬁSIﬁibeta
(S9) and$ '%%E‘EQJ'“P n}ém?’Bf'os%ﬂgcé I&Qﬂla&dﬁgz@a%la-l;ﬁﬁ) compodedof taiPplimum

wherein p is chosen from 2, 3 and 4 an 3. The compound of claj

density zmm@m@eﬁwemmdzf%r%%mra 1. Lysadhi eoTpdRrLASPRIgMT fysts
buffer (‘ﬁfdilﬁM"TﬂslﬁthOﬁﬁQimﬁwm FaM BIsrd, Sohive NarioudNe oG %

S

centrifugbd eid WéangR2attoy etiedrioittittee nitwige @E@Mﬁlﬁmﬁﬁs&ﬁﬁ P@ﬁ?ﬂéo
protemg {8 B%%éar%&@ YErQliding  SURBLIHESLRY fAliciRex AIDE HUAG sFutbaiituiatinex,

Ine, azepane, substituted azepane, piperazine, substituted
Austin, pT@@Fazme morpholine, or substituted morpholine ring. 8. The compound
?Mrb%i]m%fmetﬁiﬂlv\m&&a @gﬁt&emﬁh ;sk@asﬂtmgemmmmmnn cellular

Wand R2 are ttachea] orm a ﬁ%nn 9. {Lhe 9k 30
pmhferélré% ?%H%Pé ARG %%rghn oM au s{l fitea*dryt, a s 1955 tﬁstltut(gliéq1
mlcronttdheroaryl 127 10. The compound of claim 9 Whereln Ar is chosen from

EB%@’:} Hﬁg Ahenyh hanaeliiophiesear dsqubstiuigdested for induction
nzolh]t en -3-yl, pyridin-2-yl, substltutedﬁyrldln -2-yl, pyridin-3-

of apoge%tlmté%eﬁ)?ﬁ]éﬁﬁgdﬁx ifohn-B S0 St mﬂﬁﬁﬂ%bfot?ﬁ?o‘ﬁﬁ% °1 -
substituted thiophen-2-yl, thiophen-3- yl, substituted thiophen-3-yl,
4-isoxazolyl, substituted 4- isoxazorll;\fl2E 5- |s onI substituted 5-isoxazolyl,

3-pyrazolyl, substituted 3-pyrazoly yI substituted 4-pyrazolyl,
naphthalene-2-yl, substituted napthalen 2 -y,

2,3-dihydro-,4-benzogiQxiny & o BRI r Models
2,3-dihydro-1,4-benzodioxin-6-y [—dihydro-2H-1,5-benz dlox]?% Xl’ 9-10
sﬂ%@b{%@@%sdﬁﬁfa?&Z‘TJPJPSCB%H‘%H}B%HHYIWIWBE%%? prere

weeks w@gﬁtmgyilb@flﬁglgtaapl -2-yl, benzofuran-2-yl, and substituted
benzofu T e comppund of claim 10. wherein f b
oA S R B R o R g S AL TR by
serial cﬁrx@mﬁamylAsuMmmpﬂ@atsdﬁabcﬁmnsowmmm tengsragseest ﬁ}xr@% iypn the

an1ma|g AN, SRR ARWAGY heR 7R Ay inai dSHPafitiéadvolumes

ofuran-2-yl. 12 The compound of claim 1 wherein Q is ch%sen from
approacked GomdABeyeNc ﬁéta%}yméﬁmagﬁ@&f@amd into control and treatmieit groups
3

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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monocyclic C5-10heteroaryl. 13. The compound of claim | wherein Q is
chosen from phenyl, substituted phenyl, furanyl, substituted furanyl,
WRZHENA substituted cyclohexyl, cyclopentenyl, substituted PCT/US2005/028549

cyclopentenyl 4-isoxazolyl, substituted 4-isoxazolyl, 5-isoxazolyl,
were wéﬁﬁggt&gﬁ z0ly| o RPRRG K ﬁtﬁkg%Gﬂ{ﬂQ@f&r@“aIeﬁmdy

yrimidin- yI substituted pyrimidin-2-yI, hladl? [, substituted .
Monltoﬁfiﬁ?&‘oﬁ%)ﬂaﬁm R Biotle SRidiRpEas |?H|’>6‘é’2'6*f§7‘|a ?‘cl’)sy SRR CL AP RRited

Ebms;lﬂaéixrammhylmmhmaedlaapwwwastnfmmpgpmﬂcﬂeubamd
endpmanﬁgﬁTéteu tIC ﬁ:oﬁa%nn%%n?otgflzo a5 g %Zéoqké%%w}ﬁgu@%%?cﬁ%éby the

mposition comprisin ast one pharmaceutically
followiggegpasible vehicle, and a therapeutically effective amount of a compound

of claim 1. 16. The pharma@ggtlc(@hglgmmﬂgﬁegf_ogalm 15 further
comprising at least drietag appropriate for

effecting combination therapy. 17. The pharmaceutlcal composition of
where Tlinis k& pvbeslrisday stdedsviohsduarichi mé?aﬁbtﬁlﬁlﬁg’é‘ﬁfcﬁlﬁp%‘&r@tég the

slope oﬁo{h%fﬁﬂ%'%@tﬁﬁf@@'ﬂ?ﬂ%&?%@@ééﬁ)ﬁrﬁsﬁQJ%&?UQEQ@ feeeptefowth data set.

modulators, cytostatic/cytotoxic agents, anti-prolifer Il cycle
The dasharidSorRETRRISHORS %ﬁgfiaije?wggfambﬁ‘?afse’%ﬁ%ﬁﬁ‘saé %ﬁ (M la“e volume

and théafﬁln%@@éheéametﬁlrbamﬁﬁxdgﬂommlmmdﬂeﬂybﬁm&;cwlmbethtamlmt of the
klna e inhi |t cet |nh| or F ue equal to
endpouillj;I ﬁ’% &lg}g hﬂ Xcﬁ%ﬁ c? %m% 83@? %&3?‘98& R B8IN a1 q8 1t

amesy trans efase INnibitors. 1 ompound of claim
the lastwiagrefithe mm@mim) i@eﬁhg@@fﬁpﬁm oruanoied 1opRakers Reiggnificance

of the a@e@&y&e&m@h@%%mmw Qb&iaim 11 wherein Ar is
3-substituted isoxazol-5-yl. 21. The compound of clzaumé1 }1 %ﬁ\s S hich is
A0BRGhITOREA Ekgo P LESTRBBEEP BY (ALK SEURETERE 1S
definedhipplanceyboistiastitite thiphen: Radin23t Frecomppaned tf Eaignntrol
selected from:

Eroup: . -(3- (dlethylamlno)propyl) -N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)benzami
de =T- C

expresdd mh(GiSH ¥R '5‘Bmégﬁé%f%@&&iﬁﬁ@m@@pﬂ&nﬁm&@b&pymhIOphen

e-2-carboxamide;

N-(4-phenylthiazol-2-yl)-N- (3/(%B)I|d[ﬂ-1(§‘/lgpﬁ%yl)th|ophene -2-carboxami
de; 128

N-(4-(4- hen thiazol-2- (3 trol Iy DR mide;
where:\[_ (erf é‘tE gi%g?{e%féﬂ%%% %ﬁ’ eér%]l :'gjlzﬁﬂl ggrgg%%? ene 2
-(azBokAmeigleient may cause partial regresszon (PR) or complete regr esszon

the mmOI(éln(%m@l? EQ%VBP%XQ}Q@%BL@ W N3 P¥TralidiB-$odsPreb iras ‘135@31’ b
VolumeM@®aﬂﬂwmmﬁ@%Wﬁwﬁ$ dugingthe (RYRO RG-S BYaHaLIR T

greateldﬁpan 13.5 mm?® for one or more of these three measurements. In a CR response, the
tumorgrl gg}%s dlﬁn%ethoxl%o 1%9%9 63r|e<32 c%l)lsem@\(g ¥nre%|§1qlr%r!1¥11)t8 r&{RXD&iPeD&ﬁﬂse of
the stully(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3-(pyrrolidin-I-yl)propyl)furan-2-
b diments of the present disclosure will be apparent to those skilled

V\ftégggfget I‘o?(r{/lp elr@ thsie?zol eZprl) N-(3- éplperldln I- ¥I)prog3/21t 5ptpene -2
in the grirfrornagieideration of the speclﬁcatlon and practice of the pr: closure
dlscmé\éc(ﬂél%lﬁ dipstaenddaenybthisgicAiviribi (@x(nirerigiled tyé) poopidyoahaami

dicated by th

e S T B 25 B SR B sty
follovén2-chibaxamide;
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N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3-(piperidin-I-yl)propyl)furan-2-c
arboxamide; N-(3-(azepan-I-yl)propyl)-N-(4-phenylthiazol-2-yl)benzamide;
N-(3-(azepan-1-yl)propyl)-N-(4-phenylthiazol-2-yl)thiophene-2-carboxamid
e; N-(3-(azepan-1-yl)propyl)-N-(4-phenylthiazol-2-yl)furan-2-carboxamide;
N-(3-(azepan-I-yl)propyl)-N-(4-(4-methoxyphenyl)thiazol-2-yl)benzamide;
N-(3 -(azepan- |
-yl)propyl)-N-(4-(4-methoxyphenyl)thiazol-2-yl)thiophene-2-carboxamide;
WHAN(Baxd@n 18y 1) propyl)-N-(4-(4-methoxyphenyl)tbiazol-2-yl)furan-2-carbo

ide; )
°°(‘“E‘é“6‘§r?f|F§7|‘5fﬁ‘#'8‘pI}’|) N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)behzamid

'&I;'l’ gpan- bUQpropyI) N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)thiophene

-2-clirboranitie; Q

N-(3- (a%ep?éﬁ yl)propyl) N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)furan-2-c

arboxamide;

N-(3-(4- me(ﬁmﬁm@razm -1-yl)propyl)-N-(4-phenylthiazol-2-yl)benzamide;

N-(3-(4-m thylp erazin-l-yl)propyl)-N-(4-phenylthiazol-2-yl)thiophene-2-car

boxam|d8 N @9 (4-methylpiperazin- | -yl)propyl)-N-(4- phenylthlazol -2-yl)

aEH aceu 1ca %@:lecll) le sa(lﬂé (s%lwtgéh&xyg’s]en%xllto@a ezrglcgm% CXGS 3 41’;’;1%911:62
@Qgﬁgggﬁ -y prop enzanud

N 4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-(4-methylpiperazin-1-yl)propyl)thi
rlél éelﬁc %daip'xy&p%l Stl'lcut%d arylth:teroz(lryl( and subthEtle% hetgrloary y )p py) I

. N Qis(¢biecet ooty p&myliﬂhtamh&eyby&bi&;ﬁécmﬂaw@wammwda@ ropyl)fur

" arclebgtowesbphiayl substituted aryl, heteroaryl, and substituted heteroaryl;

-« Nfdad ReaimciexsRhe ORARAN Ry (AriA RtV RRIAZI MR 0Py )

bedﬂﬁﬁmmgycloalkyl heterocycloalkyl substituted heterocycloalkyl aryl substxtuted aryl,
Peridizan RRapd) BRIt S: e ity hrw Ok,
i:B H%ﬁ% %fc()lgha T?ﬁ szgcycloheteroalkyl substltuted cyc oheteroalky etcroaryl
T‘g(sﬁ met t%)??/ enyl)thlazol -2-yl)-N-(3-(4-methylpiperazin-I-yl)propyl)
*furain splegiedforedniel®;and 5; and
«N-44s (Asmethoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)cyclopent-l-ene
carboxamide; o .
2. Tho comporg et e hdwisiynin ebspt e -2201 ANnd2i8rpholinopropyl)benza
3. ThEUSIBound of claim 2 wherein p is chosen from 2 and 3 and q is 0.
o oSt S e phenyithiazol Zy) s FmorpholinopropyDbenza

5. Th&b@p(dmhethtai(yphengdn)tlplamlnaqﬁ-s-methyl-N-(3-morpho|inopropyl)benza

6. Thec mpound of claim 1 wherein R} and e inde end tly chosen fro C4alkyl,
5 HUOrO-N- -(4-(4-met oxypheny lazol-2- SlR'l (‘3 morp olinoﬁopyl)benza

7. Thpmqj@pound of clalm 1 wherem R'and R?, together w1th the nitrogen atom to which R' and R, are

:fxtgsctltutgﬁlﬁpane, piperazing, s w[ﬁ]ﬁp ]l)lpe fggpﬁmﬁgtp ?L\ngrm d’@:"ﬁ%rgﬁm benza
8. Thocoyaend (e - Frreltbroin/R e ) tticthe vty i@ ematpin ol nbiskob b Bfae
amorp oli

attacl}?ﬁ in-4-yl ring,

9, ThMA;(&umetbﬁxym Reepdii hin il Fran ety MN-431rasd phlineanapybiigran-
2-carboxamide;
N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl-N-(3-morpholinopropyl)furan-
2-carboxamide;
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-ca
rboxamide;
N-(4-(4-chlorophenyl)thiazol-2-yl)-N-{3-morpholinopropyl)thiophene-2-carb
oxamide;
N-(3-morpholinopropyl)-N-(4-p-tolylthiazol-2-yl)thiophene-2-carboxamide;
N-(4-(2,3-dihydrobenzo
[b][I,4]dioxin-6-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-



carboxamide;
N-(4-(4-chloro-3-nitrophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-
2-carboxaniide;
N-(4-(2-methoxypheny!)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-ca
rboxamide;

N (4 (2 4-dimethylphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-c

10. Th né o?clal in Ar hose henyl, substituted phenyl, benzo[b]thlophen -3-

yl, sub& c@f‘i’ Gyamf@l@ﬁ gy N taneiRbalinopsoRihaRheng ikarb

pyrlanX@mjﬁjﬁdld’-m%myﬂbsututed pyrldm 4 -yl, thiophen-2-yl, substituted thiophen-2-yl, thiophen-3-

yl, subdi@eNb{@hero?phatin FHoplraifeispse %b?amm@ma%m ;’sﬂ YoprEaely!:
§

3-pyr olyl substltuted 3- pyrazoly 4- pyrazolyl substituted 4-pyrazolyl, naphthalene-2-yf, substituted
napth% -yl 2.3-di o-1.4-be Eﬂ@oxm 3 1, substituted 2.3-dihydro-1,4-benzodioxin-6-yl, 3,4~
o A A e RSO R GNU A2 very Dk (eSS BRI PR i a2 -

yl, sulﬁﬁth?e@aé’ Xﬁdﬂjdﬁ yl benzofuran-2-yl, and substituted benzofuran-2-yl.

11. The cg‘rlaégdédg) gltrl;]lcféxv%erelry /Q;dl]sl% g)slen2 fX)ll)n I\Lé ymobarg\?tlel(ri] %&%M&E@&gpo ne-2
substifift 15 isoxazolyl, substituted 5-isoxazolyl, 3-pyrazolyl, substituted 3- pyrazolyl 4-

pyrazdwl(éu(;bﬁmmmpwaza’w])ibnaife}aaagzb)l-NnQSumeﬁpkdﬁﬁmqﬁmyl}mlophene -2-carb
;30,}‘;33 ﬁg‘@%“‘c‘;?ﬁ ﬁﬁﬁeny HRBOT S N rRGhopropy NiRlophane-2-carb

oxamlde N-(

gr‘a:y yclomglﬁ?Qstltute@z%Wexyl cyc mﬁlm stll“5 %Z{cyﬁgg? eny?ﬁggt)g}zsg%wa%

substituted 4-isoxazo QEI 5-isoxazolyl, substituted 5-isoxazolyl, thiophene-2-yl, substituted thiophene-2-

y1, pyi¥n{din(bgn 2ad k] thiapiyanidnyb)iiazei2yblyN (Bsmorpiolindprapyhthiaphene-
substi@tehithigxzntpiidieisothiazolyl, substituted thiazolyl, 3-pyrrolyl, and substituted 3-pyrrolyl.

14. THY c@lgear@bpélsxqpf@w&em &ks(ewagi Rr2aYhipiazel2adithiarhanepRerarboxa

mid e,
ﬁferﬁpemﬁﬁﬁﬁfﬁﬁﬁﬁﬁ%n n)?f*?i'?;?n‘?fﬁ*ﬁ‘ﬂ?%ﬂ“%?}mﬁ?ﬁ%ﬁé%&%
16. TN s(@mvorpfiolnoTe \rikdithet apithrisize kOspi o phiiveabUatsosia

agent ﬁpmj%prlafgénr effectmg com matlon erapy.
17. TR {RriRER BNl DeRFeRY): Bi-(ArithDphennad)ihiazoind w)ihiepliengelicagsox

approgm‘d@)r effecting combination therapy is chosen from estrogen receptor modulators,

Cytostgji 1 C Sﬁﬁ]ﬁ
inhib :g Z& %ﬁﬁrﬁlb(@?%ﬁg‘g‘[ 2@%%@!1? a ts t%sme@ﬁ?iﬂﬁéf@ em;ﬁegmegorrll?ﬂe
kinas rdeacetylase inhibitors, heat shock protein inhibitors, and famesy! transferase
inhibibdr{4- (5 Chlorothlophen -2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-

2-carboxam
18. T % tl 8 wh 3 and . .

lﬁc(ﬂn E’§“4T a%ﬂ]oxyp rem)?lffhlgrz’o? E-yl)-N-(S-morphoI|nopentyl)thiophene-2
19. Thgg_qulgmthqﬂ gtaim 11 wherein Ar is substituted phenyl.

20. TR LAHRENFAMERR-A-YRiAZR 2N (RenrRbalnppentyl)thiophene-2-carb

oxamide;
21. Thy qompeudRE RO HhERRf e 2ot-PasayNersstlorgholinopropyl)thiophene-2-c
22. TRY BIXEHINESE claim 21 wherein Q is thiophen 2-yl or substituted thiophen-2-yl.
- T%égﬁé%&l}ggg at]rgrll)gle)lterg@dzg!)g yl)-N-(3-morpholinopropyl)thiophene-2-carbo
«N- M(i%(dﬁwmmmﬁﬂwHwﬂhemyl)lﬁhiamdyﬁhyh)yll)ih(&qhbvpheimmpmpyl)thioph

LENe: garb(i)xam 4 cthoxyphenyDihiazol-2-y1yhiopheng 2-carboxamid
(B@rrgorp]hy flﬁlgcb yl? %(%25 &ﬂtc??(gl?ng 3)/5 S‘ﬁcényf)%hllggoﬁnﬁ yhthiophe

oneNz(Jbal]rij@am@Lyl) -N-(3-(pyrrolidin-1-yl)propyl)thiophene-2-carboxamide;
N-(4-(2-fluorophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carbo
xamide;

N-(4-(3,4- difluorophenyl)thiazol-Z-yI)-N-(3-morpho|inopropyl)thiophene-z-c
arboxamide;

N-(4-(3-bromophenyl)thiazol-2-yl)-N- (3 morpholinopropyl)thiophene-2-carb
oxamide;
N-(3-morpholinopropyl)-N-(4-(4-(trifluoromethoxy)phenyl)thiazol-2-yl)thioph
ene-2- carboxamide;
N-(4-(3-fluorophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carbo



N-(4-(4-(diethylamino)phenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene

-2-carboxamide;

N-(3-.morpholinopropyl)-N-(4-(4-(pyrrolidin-I-y1)phenyl)thiazol-2-y1)thiophe

ne-2-carboxamide;

N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2

-carboxamide N-(4-(ben zo[d] [ 1,3 1 di oxol-5 -yl)th

2 yn2 tI}I1 (%3 mor hol |nopro yI thlo hene-2- carb(%amlded

NI\M (benezo TLiA1F: Be] v (’Ist?fﬁ'a?zd A RHS" O IBRBYINSETEBYfithiophene-2-
o catlioxanidiexyphenyl)thiazol-2-yl)-N-(3-(pyrrolidin-1-yl)propyl)thiophene-2-carboxamide;
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amiéﬁ(z 5-dimethoxyphenyl)thiazol-2-y1)-N-(3-(pyrrolidin- 1-yl)propyl)thiophene-2-carboxanilde;

N 3- morphollnopropyl? N-(4- gn hthalen-2-yl)thiazol-2-yl)thiophene-2-carb
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N-(4-(4-methoxyphenyl)thiazol-2-yl)-4-methyl-N-(3-morpholinopropyl)-1,2,3
-thiadiazole-5- carboxamide;
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N-(4-(4-methoxyphenyl)thiazol-2-yl)-2,4-dimethyl-N-(3-morpholinopropyl)thi

azole-5- carboxamide;

4-chloro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)picolin

amide;

N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl- N -(3-morpholinopropyl)isoxa

zole-4- carboxamide;

6h| N-(4-(4-meth henyl)thiazol-2-yl)-N-(3- hol li
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* iz bid-2ebaxiayhibiezol-2-y)-N-(3- morpholinopropyl)cyclopent-1-enecarboxamide;

« 4.0:RGRIRrEr M- (At ?ﬂ%ﬂ;ﬁ%ﬂﬂﬁ&)ﬂ)}ﬁ'ﬁz(@"rgabﬂﬂahlﬁéﬁré’ﬁwm%ﬂﬁpropybISOt

hiazole-3- carboxami
. N3(ﬂ“(’4°r?{éfrf65€9‘i§h‘§ﬁ9’lﬁ1‘ﬂ3§k‘ﬂz2' vy @-morrbtHy R bisAsiStinopropyl)
'|H'@y(iﬂﬂl&‘h%xﬁﬂéhﬁ)ftﬁmaryl) 3-methyl-N-(3-morpholinopropyl)benzamide;

S R K 9B SRR B Role 4 -carbox

. 3Jm(ethyina%(&)@ﬂe(&mwphmmepmpyﬂ)mopmwmmﬂ)tammie‘;lm|azol-4-y

. Dhutano
4- h 1 hiazol-2-y1)-N-(3-morpholi b id
°N: (4‘y ?P)lphzngﬁ metl] thiazol- ) mlﬁo )mcgrpnﬁ%r n%B‘r"é’S’y&t %E?}rglneé 2-carbox
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thiophene-2- carboxaniide;
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phene-2-"carboxamid
. 2 c@rbztm%sﬁﬁ%mmﬂhamwmwméﬁé@mxmﬁﬁl&zamt-iil)thiop
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myl)thlazol 2-yD-N-(3- morpholmopropyl)thlophene -2-carboxamide;

N-(4-(benzofuran-2-y 3)thlazol -2- yI? -(3- morphollnoproEyI)furan -2-carboxa
mRﬁ“é“ (benzo[blthiophen-3-yDthiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
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N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)cyclobutanecarb
oxamide;
N-(4-(3,4-dimethoxyphenyl)[hiazol-2-yl)-N-(3-morpholinopropyl)picolinamid
e; N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)picolinamide;
N-(4-(3-(4-chlorophenyl)isoxazol-5- yI)thlazoI -2-yl)-N-(3-morpholinopropyl)th
|ophene -2- carboxamide;
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- N4(benzabsan-ayihiazolipyip MdHa eyl diarepybisophe
nel\-lz(é -morpholinopropyl)-N-(4-(2-nitrophenyl)thiazol-2-yl)thiophene-2-carboxamide;

e  N-(3-morpholinopropyi)-N-(4-(naphthalen-2-yl)thiazol-2-yl)thiophene-2-carboxamide;

e  N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carboxamide;

¢ N-(4-(4-morpholinophenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
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carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-I-methyl-N-(3-(2-oxopyrrolidin-I-yl)propyl
)-IH-pyrrole-2- carboxamide;
N-(3-(2-oxopyrrolidin-I-yl)propyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)fur
an-2- carboxanilde;
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N (érl (3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3-.(2-oxopyrrolidin-I-yl)propyl)thi

oﬁﬁ@‘n@ @eta%m@fﬁiﬂézol -2-y)-N-(3-morpholinopropyl)-5-nitrothiophene-2-carboxamide;
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« N44B{2: 6N netimoshgpyphein! Brthir bIN i (Slinvorghybiisolbramgiithiophe

« N8y SRENOXATVES 1y thiazol-2-y1)-3-methyl-N-(3 holi i le-4-
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H-é¢mtlatedugbithiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
N-(4-(7-methoxybenzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thioph
ene-2- carboxamide;
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N-(4-(5-methoxybenzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thioph

ene-2- carboxamide;

N-(3-morpholinopropyl)-N-(4-(5-nitrobenzofuran-2-yl)thiazol-2-yl)thiophene-

2-carboxamide; 135
N-(4-(4-(2-hydroxyethylcarbamoyl)phenyl)thiazol-2-yl)-N-(3-morpholinopro
pyl)thiophene-2- carboxamide;
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e  N-(3-morpholinopropyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)furan-2-carboxamide;
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N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-hydroxyethylatnino)-3-oxopropyl
)thiophene-2- carboxamide; 136
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-(hydroxymethyl)pyrrolidin-I-yl)-3-
oxopropyl)thiophene-2-carboxaniide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-(dimethylamino)ethylanuno)-3-
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mfAS S 8¥6propyl)thi ophene-2-carboxarnide;

« N2(renzohuansz-y)ihiagek 2yt xbbAdn{tapthud(-(reihamine)eibytandin

)ﬁ;gﬁlﬁﬁé EXG)IE I]}? |aZZO(_: ryi%)é\ral‘or?%gg‘.‘OPhene-fz-Carboxamido)thiazole-4_

droxypyrrolldl n-1-yl)-3-oxopropyl)thiophene2- carboxaniide;
gﬁgﬁg@fh‘f%‘é 2B AR E S R SRR BYR R 1) -3
- oxopropyf}tmophene 2-carboxamide;

. NIft(%bhéﬂz’bmmh%lyiﬁhmowymy(@((@%ﬂ#ydr@wpﬁemy@(ﬂﬁhyl)am|n

0)4PBRBIABpyI)thiophene-2-carboxamide;

. 1 ﬁimx(ﬂy&wafmnam&yﬂmpmy Jthiaphanepasathiexantido)propano
ylypiperididerBiacdridoxdimidaide;
NMs(bﬁpxzp&%naaax&aaﬁ;@zpb?zylmpe;’ar%prgbﬁsm%@@B SRR

eFtﬂchxﬁﬁh[hlﬁxaml e;
11 tI)'lg()! ! fuarz% glaﬂ}\]aéorlnozr&{lghlr\lloérop L[i)opgelrELOZ ca?tzg(?cg (P ¥Q¥QZI(9E Qene-
N 4- f 2-yhth [-2-yl)-N- 2 hyl hyl

. 6@5 bwenzof;#ggéylg2z’(taﬂgig’am%é oplggp)gl tlﬁgglr;gee 5 cszlir)b(ci;gz?riu(}g))t%mzl(gg 21 3-0x
N (ﬁ enzofuran-2- -yl)thiazol-2-yl)-N-(3-(3-(hydroxymethyl)piperidin-I-yl)-3-

* xSRI hemerRobemyoxaithidghene-2-carboxamido)thiazole-4-carboxamido)thiazol-
1-t3NR¢eE benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propanoyl

. )pmgldﬂlgﬁy&uﬁ&{bﬂ&yjﬂh@@lﬂ,’l (N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazole-

4-carboxamide;
e  N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-oxopyrrolidin-1-yl)propyl)furan-2-carboxamide;

s N-(4-(benzofuran-2-yljthiazol-2-yI)-N-(3-(2-oxopyrrolidin-1-yl)propyl)thiophene-2-
carboxamide;

* N-(4-(benzofuran-2-yl)thiazol-2-y1)-1-methyl-N-(3-(2-oxopyrrolidin-1-yl)propyl)- 1 H-pyrrole-2-
carboxamide;

e N-(3-(2-oxopyrrolidin-1-yl)propy!)-N-(4-(3-phenylisoxazol-5-yDthiazol-2-yl)furan-2-
carboxanilde;

e N-(3-(2-oxopyrrolidin-1-yl)propyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol)-2-carboxamide;
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N-(3-(3-acetamidopyrrolidin-1-yl)-3-oxopropyl)-N-(4-(benzofuran-2-yl)thiazo
[-2-yl)thiophene-2- carboxamide; 137
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propano
yhpyrrolidine-2- carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-o0x0-3-(3-oxopiperazin-I-yl)propyl)th
iophene -2- carboxamide;

%}/ﬁp —Q%Ofur?érr}ogfg I) hl ;Z>r%|p)?l)¥\ll) -'?3p -phény 1sox%lb§) XSE’]Q&)@ r?)pﬂ-poyl

4 benzofuran-2-yl thlazol 2-yl)-N-(3-0x0-3-(2-phenoxyethylanuno)pro
. |)t éggwéﬂghzl_pwé%};(im @pyl) % %4 (3(phenyllsox2(1201p yl)thla)z/ol 2¥/1)furan Z)p Py
fbenzofuran 2-yl)thiazol-2-yl)thiophene-2-carboxamido)propano
. yl)ﬂN4(®omydmbyem%ﬁrmémhML@x@mib%anm :2-yDfuran-2-carboxamide;
Ny 164@(%%% HReA YO hiazelRayl );J\&-((?s(mlq%'@yibaqg%&é%t@mé{mmop

" hen-3- -yl)amino)- oxopropyl)thlophene -2-carboxamid
* NXAivbetbyrmanzopyihh ol 2-giyathpavphepy DA thy kPO ethsARsrarde:
o Ziflek 5 4= xRN IPRDSBE2 26RK0@X 8IS Y rrolidin- 1 -yl propyl)thiophene-2-
N-d@bienidefuran-2- yI)thiazoI -2-yl)-N-(4-((2,3-dihydroxypropyl)(methyl)amin

O)I\f]' (4(:)()§le(}J r?l l}ﬁhlognherlh Lfaz ?Q)qrﬁmji ethylplfr_)lerazm i- yl)propyg)tblo hene-2-

uran=2-yljthiazol-2-yl) 5 methylpyraZin-2-yl)methylam
fIO 4 oxobutél)thlophene -2-carboxamid

N AT A NP3 AP S AR e ot

. bUﬂy@t—kﬁ@pﬁﬁﬁEGQypﬁaﬁh&Xﬁmldeyl) N-(2-morpholinoethyl)thiophene-2-carboxamide;

j -E ?%ﬂ%o u%aQ AHNAZ O 2R X0 S RIRG N L ouhthiophen

oXami
°I -(M-(Nc(y- Qb@mﬂjvé)nﬁﬂl)j}b)fﬁ(éz(bﬁz@\i)ﬁnréﬂﬁéﬁ?@@zcwma?md@ﬁ)ma’ﬂ@%ﬁ’)
-p'B?(Ad(%L%z%fu%rE’%ﬁm&ng y-N-(3-(4-meth lp1 erazin-1 yl) yl)thxo hene-2-
sﬁ-b@l furan 2- yI)thlazoI -2-yl)-N-(4-(( { ydroxyet g(phef ylanhiflo)-4-
ty thi arbo
LS Ao 5 R L S RS RATRISE b
otyly{ﬁfe@h@néu@n @aﬂgmm}rﬂd@' -N-(4-morpholinobutyl)thiophene-2- carboxamlde
te'ﬁ?ﬂ@f'ﬁie ﬁly{tNoghe(pg Qﬁﬁg%g}rk ?r)‘lgt@' %&L}%Méﬂ?&%ﬁﬁ%&%e-z carboxamide;

carboxamido)butanoyl)piperazine- I-carboxylate;
°N M‘ttﬁéﬂf&ﬁﬁ%ﬂwlw}rma&lewkwwa-@walwwmlﬁelwhﬁé%ﬁwaﬁﬂmﬁm

oylMt@m%%&h&@@ﬂx&mjﬁﬁhiazol—lyl)—N—(3—morpholinopropyl)thiophene—Z—
Na(alrt(darem'z@furan -2-yl)thiazol-2-yl)-N-(4-(5-(methylsulfonyl)indolin-1-yl)-4-ox

0 thé/ I%Ben%qgnazopg l:ip&a([_snrgo(zi\'phol1nopropyl)th10phem—l—Z—carboxamlde
e  N-(4-cyclohexylthiazol-2-yI)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
« methyl 6-(2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4-yl)nicotinate;
e  N-(4-(1H-indol-2-yl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-carboxamide;

e N-(4-(7-methoxybenzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
carboxamide;

. N-(4-(5—methoxybenzofuran—2—y])thiazol-2~y1)-N—(3-morpholindpropyl)thiophene-2~
carboxamide;

+  N-(3-morpholinopropyl)-N-(4-(5-nitrobenzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamide;
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tert-butyl 1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
carboxantido)butanoyl)pyrrolidin-3-ylcarbamate; 138
N-(4-(3-acetamidopyrrolidin-1-yl)-4-oxobutyl)-N-(4-(benzofuran-2-yl)thiazol-
2-yl)thiophene-2- carboxamide; methyl
[-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)butanoyl)
piperidine 4-carboxylate;
4( (N (l?ienzoftyranbz yl)}hlglzoll % g/l '{hzlogr%\?%e -2- cgrlb%x%mlgt%)b%aggyl
) b'{[i% Xll Il{’)()é(mca IX a& e(l:rgcr) en B i y morpholinopropyl)thiophen
N-(4-(benzofuran-2-yl)thiazol-2- yI) -N- (4 (4-(N,N-dimethylsulfamoyl)piperaz
*n ﬁL—Lfs,Fﬁ A2 @R@Bmy%ﬁpd%@ﬁ@;@%pwaﬁqi&yl)@{H?fmorpholmopropyl)thlophene -2-
2 LA U benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)butano
« Y)pipesidiragioghacetatgicrsthylazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-
2 Serbeaaid¢4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)butan
. oy})p‘“@ﬂwd&héﬂwmﬁmblcarbamoyl)phenyl)thiazol-2-yl)—N—(3—
Nn(&i(ﬂnmnamﬁpyanﬁapyé)thiamb&aﬁ)dbd-(4-(4-(diethylamino)piperidin-I-yI)-4-ox

I e- 2- car box
%{%Mﬁj lmertlhyl “““"ﬁz"ﬁﬁ,tiy t; ”ix‘l?ﬂ%’c’)% Aene- ﬁl)caréoxamldo)butanoyl
)p rrolidine-2- carboxamlde methy

1 XA *Q‘?é?%f&%‘ﬁaﬁ"%ﬂﬁﬂ a%‘lxﬁ“g}mﬂuc’;aﬁéﬂ & RPB LRI RV

)pyrrof‘ Ine- 2-carboxylate;
* NN44(Herirpfordnbonylyitiadicl-2D iRt iduhetndp(SpXbiopbera2irriby Rinigel) thi

09}1@{@ %‘n@éﬂg%ﬁ{m phenyl)thlazol -2-yh)-N- 33 mor holmoprop Dthiophene-2-
Ncé4b62aarmno -2-oxoet ylamlno) -4- oxobuty) N-(4- (benzo uran-2-yl)thiazol-

A T R R R TR
-) N{Qé%dr@ky&ihgrbpmelﬁdmeaﬂégmb@ﬂaﬁmﬂéyl) -N-(3-morpholinopropyl)thiophene-
1-#RRer e nzofuran-2-yl)thiazol-2-yl)thiophene-2carboxamido)butanoyl)

. Nﬁ(@m@ﬁ@@@yﬁﬁhy@@ﬁ%fglmﬁl;@ﬁf b@(&mlﬂ&@ -morpholinopropyl)thiophene-2-
Ncedib(Jbetiizgfuran -2-yhthiazol-2-yl)-N-(4-(2-(methylsulfinyl)ethylamino)-4-ox

U/ HIHER] &1 D e-2-carboxamido)thiazol- enoxy)acetic aci

Lgyﬁ)gnz%?franﬁz rf/g?th|az’:1’3‘{II-]§i{1§Ir)l N-(4- b((2 h;d)rtcr)lxyeltﬁyyli) Fl)lyl’ldl)ljl) 4 g/lme?hy
) érﬁﬁr{a)(_lﬁ_ _(?b%m%ﬂﬁr@%&ﬁ@?%ﬁ%ﬁ%ﬂé@thlazol -4-yl)phenoxy)propanoic acid;
. N?(‘@#(@QW@H@&@W&}%@Z}%M%M trloxalaamlid-nydsrndybaning)-

4- oxobu Dthiophene-2-carboxamide L
NECe ((t%en Pé%h‘ﬂl SRS tﬁ‘t(‘(éa&l/ SHOBTRY B ART PGS 32

. y|)ﬂ‘l’(@tmy’d)&ﬁﬂlﬂmﬂ)ylamlno)propoxy)phenyl)thlazol -2-y1)-N-(3-morpholinopropyl)thiophene-2-~
carboxamide;

e N-(4-(3-(2-(dimethylainino)ethoxy)phenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-
carboxamide;

e N-(4-(4-(3-(dimethylamino)propoxy)phenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-
carboxaniide;

e N-(4-(4-(2-(dimethylamino)ethoxy)phenyl)thiazol-2-yl)-N~(3-morpholinopropyl)thiophene-2-
carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(2-hydroxyethylamino)-3-oxopropyl)thiophene-2-
carboxamide;
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4-oxobutyl)th iophene-2-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-ox0-4-(2-(pyridin-3-yl)pyrrOlidin- | -
yl)butyl)thiophene-2carboxamide; 139
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(1-hydroxypropan-2-ylamino)-3-ox
opropyl)thiophene- 2-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-methoxyethylamino)-3-oxopropy

I) ene-2- carho amj
tﬁ&@ enZOf Tis) %gﬁﬂg@gﬁﬁ-ﬁ y?)(ﬁl(l(?r(?u?fmeﬂfaylgﬂ?ﬁm f¥lamiihd)-3-oxoprop
yl)th |0p ene- -g?ésg%aqndeﬁggt@%w oy -

EAY . iazol- ByrRR ylamino
car’ﬁg}% H&o‘ﬁppreé'f)ar%ﬂ/ 132/1%ro1|d|ne 2-carboxylate;
N N44benzshonarrDyiljtoizz el X-y)Na@-Gspincalin2sy1-3xonopropyiaiosh
erfetxxgardsoxamide;

« NG @Azsixan-grymehylaqing) 3yaxananyhaNa#hapzafuran-2-yl)thi

L

azobZepiitihiophentd-arodamide;
Nodbenzaluen pyezoh2.Y) <mag§h9%¥g196 By haming),.

Cgp@gp;,ggy )th |ophene -2- carboxam

(benzofuran -2-yhthiazol-2-y (3 (methyI(Pyrldln -4- I)amlno) -3-0xop

I'O éﬁl& %yl&%}aﬁ&é% d\é( -0x0-3-(piperazin-1-yl)propyDt 10phene -2-
1-(4- (N 4- benzofuran 2-yl)thiazol-2-yl)thiophene-2-carboxamido)butanOyl
)pwéhﬂ)mgogu@aib@j(lamﬁé y1)-N-(3-((2-(dimethylamino)ethyl)(methyl)amino)-3-
NSRBI SRS ﬁi‘fﬁ?ﬁé‘?ﬁ‘&fl? -yI)-N-(4-0x0-4-(pyridin-2-ylmethylatnino)but
ythiophengs2n Canpdmxasntg)-N-(3-(methyl(2-(methylamino)ethyl) )-3-
N{zrigtserizidfentenc 2-giittnaroia-y|)- Ee(4yoxom4-()t,hirglzn(())lﬁjirﬁ-g?;ll;%utyl)thioph
efl@(&'(%%%mlgﬁvhlazol 2-y1)-N-(3~(3-hydroxypyrrolidin-1-y1)-3-oxopropyl)thiophene2-
tetkdbuityhdded - (N-(4-(benzofuran-2-yl)t |azoIp2 -yl)thiophene-2-

(%‘b@ mlc;;gggﬁﬁ mldzﬁﬁ%é\]cé P@P%tgﬁy(aim (h r(5(§<1§51r551etr){yl)3ndolln 1-yD)-

4 oxobutyl)thlophene -2carboxamide;
‘;6 g‘g‘ %Wmﬁ? A S BRI RAREBRIS ) thiophe
oxa
N-(33a&%mm@pﬂ)ymhéﬂbémlzwmmezydétmmﬂmmmgpmemrb
oxEfRamide;

|-acetybdi3(iN-{4 fhenaniuian-23) tiaaak3naihiophepe)rsaeaezamido)
pregwydyeipdeidine-4- carboxamide;

« N benzgiiian: ;?156113339%9{53@(9 Mt RSB ARaNamIINRN0
pyl)thiophene-2- carboxaniide;
N-(4-(benzofuran-2-ybhthiazol-2-yl)- N (3-((2-cyanoethyl)(methyl)amino)-3-oxopropyl)thiophene-

2-carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-(hydroxymethyl)piperidin-1-yl)-3-
oxopropyl)thiophene-2-carboxamide;

1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-y)thiophene-2-carboxamido)propanoyl)piperidine-3-
carboxylic acid;

N-(3-(3-acetamidopyrrolidin-1-yl)-3-oxopropyl)-N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
carboxamide;
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N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(dimethylamino)butanamido)pr
opyl)thiophene-2- carboxamide;
N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-cabboxamido)propyl)i
sonicotinamide; 140
N-(3-(4-acetamidobutanamido)propyl)-N-(4-(benzofuran-2-yl)thiazol-2-yl)thi
ophene -2- carboxamide;

RS Bl e ROl Z R S B R

nrepanamido propy &-2-carboxami
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)th-@ﬁh@@é}éb@nzg&ﬂg@ﬂa@ﬁd@’ol -2-yl)thiophene-2-carboxamido)propanoyl)piperidine-2-
NEBNIA St benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)-
115dipatiayraib- ﬁ)ﬂ’ﬁb&@iQ‘@l’)Q&f(bQ%(amlldq;henoxyethylammo)propyl)thlophene 2-
NegbBendnfuran-2-yl)thiazol-2-yl)-N-(3-(2-morpholinoacetamido) propyl)thi
0 |
o By iasts DTSR S

amido ro I rrolldlneZCarbox
ﬁé’ggﬁ) (zl)g g%%%ﬁggla%o Rt |b 0exr(fete LS G TN %%ﬁﬁ)pl

erldlne 3 carboxamlde ethy

(;gj ﬁgsgl hidﬂaﬁ*aﬁ &Q%%bq%%]{ﬁmﬁbﬂgﬁ‘é@eéﬁfmé)wﬂpyl)p|
periding?2- arbo 'Cf’a]foxa

N @mﬁmmm&ly@mﬂam}-ﬁ—w)(@l%B%@hywhm&ypﬁpahdbmhr}d)mopyl)thlo
pﬁé’r‘?ét—’élﬂiiaﬁ’b??kazrﬁi‘dé’xa““de

N4 (BenealiuranyBrylibiazal-R-y-t3nldrat@-byaraxyathexy)ethyl)piper

azkedutylyprapyhthiophenei@scarboxami de;

Ngﬁ)%@%ﬁf La{‘;% m%ﬁj R &Jk NS N A NG VA BB Y Rr
ne-2- carboxamide;

lGenzalen ez & e et

NH{d-(Nanzbforatined-ghitazol-2-y)aNpid 42 (yeiroamapthylipingsidinided)pro

psissdhe-2- carboxamide;

N{4s (enzaiiaransduiaibiazal- k- DlG(dimgpavipminmpysrolidin-1-ylpr

opybitiniopkieren2-2 cartigxantide; ethyl

le@@(i%ébg zQPl?ran Qf)l"w%xazol ))tlmﬁl;(ql oy 11)](9-?&1‘3 yl)e aorr)L(uafo uty) BNC)]QIE
aj 1de

tert-butyl 4-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
carboxamido)butanoyl)piperazine-1-carboxylate;

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-ox0-4-(pyridin-3-ylmethylamino)butyl)thiophene-2-
carboxamide;

N —(4—(beniofuran-2—yl)thiazol-2-yl)—N -(4-(5-(methylsulfonyl)indolin-1-yl)-4-oxobutyl)thiophene-
2-carboxamide;

tert-butyl 1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-ylthiophene-2-
carboxamido)butanoyl)pyrrolidin-3-ylcarbamate;

138



carboxylate;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-hydroxypiperidin-l-yl)propyl)thio
phene-2- carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-(N-ethylacetamido)pyrrolidin-I-
yl)propyl)thiophene-2-carboxamide; 141

N-(4- (benzofuran -2- yI)thiazoI -2- yI) -N-(3-(3-(N-methylacetamido)pyrrolidin-I-

LY th| ene-2carbox
A o o e e
rrolldln 3-ylcarbamate;
73§ éﬂééﬁkﬁaﬁ@rwﬂwraﬂmzzlﬁrmh(@%@%@%Wﬂhwwﬂmaqﬁw
yI)propy tﬁldphene 2-carboxamide;
* N{B+{Ql et Siarmifiopy2 rditlizedhzhprb pyheid-{4dibenpofoyamdythiazol-2-y 1)t
h|6‘ﬁﬁé‘ﬁé’@2‘dt?ﬁrb6%@?ﬁ‘id’é‘ sethyl
o 4-(BeANoéfirdhenzofurnzd-ylyiniazol-2 v NhigRhsnardnesihasamido)prapyl)pi
perazinghicptiyeytaterxamide;
eQﬂy(Q‘?'[‘%PSW%(&QQJFDr‘QZ?l L 2( S naRholine 4 AV RiRsraz
n t—gj).pg@gy thiophene-2-carboxamid e
Q fbenzofuran -2- yI)thlang l2h yl)- I}I2(3l Qﬂ 4}9|hyéjroxyp|per|d|n -l- ylgg)rop yht
hl 9 ﬁ QJASB? (Ela(réb&)%%,ﬂ%{gn yDthiazol-2-yl)thiophene-2-carboxamido)butanoyl)piperidin-
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(tetrahydrofuran-2-carbonyl)pipe
rayﬁtgbynwpwy})wmﬂh@@l}%éjﬁéﬁéﬁmlammo)plpendm 1-yl)-4-oxobutyl)thiophene-
(RT3 YE- (benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)prop
« yI-N-(Methydpyoralial 1-piedRasarb ayalstiblee-2-carboxamido)butanoyl)pyrrolidine-2-
1-¢3hNem@denzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)p
) yrﬁ@ﬂ-@nﬁ(ZTI@QﬁQQ@i@G&%;Q-yI)thiazol—2—yl)thiophene-Z—carboxam_ido)butanoyl)pyrrolidine—
methybdxB:+EN-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)pr

Dpyrrolidi rbo
W P Z‘f‘“(‘ (%e%lz% Egaer‘lleé“y%%l%% efgf)lﬁehyé)tﬁl% }b hg?%l%:lo)pr
2 erldlne 2- carboxylate;
e AR AT IR R SR bAoA oesh
)-N N dlmefhylpyrrolldlne 2carboxamide;

NJ#(Betzofnrati2eythibizetl 2-yDEnpiB(2 X parhokididdyinretiiyNit?peridin-I-
yIfBFéWBW’?‘BEH%H&“Z SarBBRA e

« Ni(44(bemzoturanranp)ihinzaadt2-yhiiddS oxepipatagibulaybyprepyl) thiophe
nduZresydsbylininpgidine-4-carboxamide;

« 1BcdNb{dARenzoliman: sy )iNiazel 2 RRENR A Ha R ABIdRIRIRRYIRIR -

eridin®eoRamide;

e N-(4-(benzofuran-2-yDthiazol-2-yl)-N-(4-((2-hydroxyethyl)(pyridin-4-ylmethyl)amino)-4-
oxobutyl)thiophene-2-carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-(cyclohex yl(4-hydroxybutyl)amino)-4-
oxobutyl)thiophene-2-carboxamide;

¢ N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(4-((2-cyanoethyl){(tetrahydrofuran-2-yl)methyl)amino)-
4-oxobutyl)thiophene-2-carboxamide;

¢ N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-ox0-4-(2-(pyridin-3-yl)pyrrOlidin-1-
ylbutyDthiophene-2-carboxamide;
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carboxarnide; ethyl
2-(4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl
)piperazin-I- yl)acetate;
tert-butyl4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxanildo)
propyl)piperazine- 1-carboxylate; 142
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-morpholinopiperidin-I-yl)propyl)t
hlophene -2- carboxamide;
f %@xm@ﬁﬂ%ﬁﬁ%ﬂ&z‘/& G SRR R T RO SIS

n-1-'yl) propy’l )thiophene-2-carbox amide;

* NN (erebianahyDuydthiaz0l-D-GHANntd gty dra Ry ietapigry iRy pr
ofyHi8ptiene-2- carboxamide;

o NN4+(benzafuranyBiyibiaza)-R-pl) k(33 (A yciaxysbxshpiperidiphbgir
opybthioptrene-2- carboxamide;

« Na{4r(penzatuan2:yhthiazoldyiN-{8aBHtdroxymethyl)piperidin-I-y1)pr
opyHiRaepbpRe=dodaikXaRdarboxylate;
N:(4-(benzofuran-2-yl)thiazol-2-y1 2-(hydroxymet eridin-1-yl)pr
Ogy l?a eurglaen %t 1%2 fai q_ dﬁ & 2130111&%11(1 h]){q propym{l (%Ilp g
N-(4- benzofuran 2-ylthiazol-2-yl)-N-(3-(3-hydroxypyrrolidin-I-yl)propyl)thio
ppéﬁé(( e a2 y)hylammo) 3y0)x0prgpyg 22 (ben¥£) ran-2- yl)thl.’yngZ by)
(SN BEnBrIFAR- Sy ) thiazo1-2-y1)-N-(3-(2-(hydroxymethyl)pyrrolidin-I-
- y|1§ﬂp€(py1t()thnzgﬁhgm;@£¢arm& -@rfvigldohexyl(4- -hydroxybutyl)amino)-3-
NRRAPALEtOMBBEraARIHN B pY!)-N-(4-(benzofuran-2-yl)thiazol-2-yt)thiop
. hW@L‘-afem%@mmﬁihzol—2—yl)-N—(3—(methyl(pyridin-4—yl)amino)—3-oxopropyl)thiophene—2—
1€8¥Na@débenzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)-
N I utan iperidirie-
Qéb&}e R S W@?ﬁnaz(aafﬁ;aa;g;@&ﬁy5’5.‘5%ﬁaz?n“| Sior
op hlophene% carboxanude Loyt eth n butvDthiophere:
gﬁg&%oé‘fﬁﬁnan b L1 (e 5 N AP NS BN o e E BTV
opyl)thlophene -2- carboxamlde
. Nlfz(%ﬂ@n%mﬁxadymh?aﬂwztww‘(@h(wd:lé‘n%wa‘ﬂ&mswrr&?d%n l-yl)pr
o INRBBAENe-2- carboxamide;
« 1-(@-Ne(2(BeNzaitrane Rughythidroiar thivphlene 22 -carboxamido) propyl)-
N asietipipHanidpehyisakanide;

Nxﬁ‘}d(b@%@fwfﬂﬁ@zwmﬂlﬂ@b%w& M-(B(4digthdamine)ripgndin-1-yl)prop
yl)ihiophighieplerearbakanmid

. N-(4-(benzofuran—2—yl)thlazo]—2—yl)-N—(4—(1s01ndolm—Z-yl)-4~0xobutyl)thlophene—Z—carboxamlde;
+  N-(3-acetamidopropyl)-N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-Carboxamide;

o l-acetyl-N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperidine-4-
carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-(piperidin-1-yl)propanamido)propyl)thiophene-2-
carboxaniide;

e N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4- (d1methylammo)butanamldo)propyl)thlophene -2-
carboxamide;

e N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl}thiophene-2-carboxamido)propyl)isonicotinamide;
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(R)-1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-y1)thiophene-2-carboxamido)prop
yl)pyrrolidine-2- carboxylic acid;
1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)pi
peridine-4- carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(2-(dimethylamino)-2-oxoethyl)p
iperazin-I- yl)propyl)thiophene-2-carboxamide; and 143

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(methylsulfonyl)piperazin-I-y1)pr
OMQE@@%@%WS%WH Xb% <’?ﬁ@°é‘6m&oﬂ¥i'aaa?‘&d‘ |°8Bta%tad

. NP(M(@@zdfm@th{prh@h%y!hr&ZbKBZhwifqW(%}ébdﬂmeihytwﬁrﬁo)propyl)benza
m\mglylpropananudo)propyl)thlophene -2-carboxamide;

- Nxi3s(dimettpaminaipianyh ailaerqeaN-f-phaayithiazal-2-yl)benzamide;
Ny(Betiattiylanpiio)iorbpyd 2 Na{dbpivédrylthiazol-2-yl)furan-2-carboxamide;

Nni‘h ée%z%%m RNz 2N Simetaping)REghs2-fluo

3 ‘}3}2 i d'methOXV.%hy‘?Q PRt S A S DR U

NE(3: al%thcy?lra%lno)propyl) N-(4-phenylthiazol-2-yl)thiophene-2-carboxamid
L) Ngé@}ﬁkgpgfuran -2-yhthiazol-2-yl)-N-(3-(2-morpholinoacetamido)propyl)thiophene-2-
NSERe48YAS amino)propyl)-N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)benzami
o d&S$)-tert-butyl 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
N Bodiatdglemmriv)prelsyar-RiceaepyBigiimethoxyphenyl)thiazol-2-yl)furan-2-
. Cq[@é@miaﬁﬁzofuran—}yl)thiazol-2—yl)thiophene~2—carboxamido)propyl)piperidine-3-
N &8bdi@tiaylamino)propyl)-N-(4-(4-methoxyphenyl)thiazol-2-yl)benzan-iide;

N &5 qﬁsg'ésé'?m@r?;&{f;m) NildR2 Aimethoxyphenyithiasasnyladioso

N 3(4(%2523218{52 IQ?/P)?KQIE(X% yl)gil1 (32('35 h%lgpo?(gg%)é}!ldpp\eln%l))ptl!.cl)lpaﬂl%)ct)llngpg{clr)lgenzan”
N-@-félethylamlno)propyl)-N-(4-(2,5-d|methoxyphenyl)th|azol-2-yl)th|ophen
. e-E:@E@@g;@gwﬁg}é;yl)thiazol—2—>/1)—N-(3~(4—(2-(2-hydroxyethoxy)ethyl)piperazin-1~
NX2RIREPRRIS OGS AP S pyrrolidin-I-yl)propyl)thiophene-2-carboxamid
+ €; N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-hydroxyethyl)piperidin-1-yl)propyl)thiophene-2-
Nx(atb(#am@moxyphenyl)thlazol 2-yl)-N-(3-(pyrrolidin-1-yl)propyl)benzamide;

NMA‘&EEH%B%YPQ%MQW@ﬁ?WW&@aﬁewﬁ%@rmmmeeamﬁaﬁi
-Cashoxaniee; N (4 (4- methoxyphenyl)thlazol -2-y)-N-(3-(pyrrolidin- |

_yl U bOX iperidin- ro iophene-
1 Dy MR D>
mide;
*N- gi%%‘(.gbséll R HEEOXYBHERYtHIZOH - HRI A HTER Y- Y BPEYHHReBRRS 2
carboxamide;
-N-étlaa(lzlﬁidwﬂeﬂw)@qﬁh@n%)flhiaéml=2éy])hNP(@nWmemn@®&pmwmﬂﬁém@-
caftfeRataitle;
N-{def4vanesheayphsmdiniazgineyly Ny(@-(pingtidini yybosopyiliinopiene-2
casboxamide _ - _
N-{¢h2R-dinsthoxyprhspviihazel-2 0N 3:aiRaudin:dsyhnropy)benzami
€yD)propyDthiophene-2-carboxamide;
N-j(,4?(2%-(§lim[;ethoxyphenyl)thiazol-2-y|)-N-(3-(piperidin-l—yl)propyl)thiophen
e-2-carboxamide;
N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3-(piperidin-l-yl)propyl)furan-2-c
arboxamide; N-(3-(azepan-1-yl)propyl)-N-(4-phenylthiazol-2-yl)benzarnide;
N-(3-(azepan-|-yI)propyI)-N-(4-phenyllmiazol-Z-yI)thiophene-2-carboxamide
N-(3-(azepan-I-yl)propyl)-N-(4-phenylthiazol-2-yl)furan-2-carboxamide;



144
N-(3-(azepan-I-yl)propyl)-N-(4-(4-methoxyphenyl)thiazol-2-yl)benzamide;
N-(3-(azepan-I-yl)propyl)-N-(4-(4-methoxyphenyl)thiazol-2-yl)thiophene-2-c
arboxamide;
N-(3-(azepan-I-yl)propyl)-N-(4-(4-methoxyphenyl)thiazol-2-yl)furan-2-carbo
xamide

% epan LY 5 et meen g, 2 enzarid

met oxyphenyl)thlazol -2- yI)thlophene -2-carboxamide;
g@lg’gzérééfhW;ﬁ%‘i’%‘ﬁ?ﬂlw(244?2*‘5‘76?rﬁéfﬁb‘?%?ﬁ%%‘t‘?ﬂ%?@%ﬂ?%@@&
rboxamid
. N(@B-Me&@hm@ Painhikyd}argipiN)c NI 4npiieryttitiabol2ld)benzamide;
NY(2R{RYhGiPRARpérasrsrYIsropyl)-N-(4-phenylthiazol-2-yl)thiophene-2-car
« baxamidgseaNidsnidomatn -yDpropyl)-N-(4-(benzofuran-2-yl)thiazol-2-ylthiophene-2-
ylp#gerariide-yl)propyl)-N-(4-phenylthiazol-2- yI)furan -2-carboxamide;
N eQﬁy % @ ?@8’%&%&){&1}}9'aﬁ%?llla%o}’g'I}l)t lolglélle_ne ? -carboxamido)propyl)piperazine-1-
" ylpipgsazi; -yl propyl)benzamide

g ety poropyini
? iy o0

bxamide;

methoxyphenyl)thlazol -2-yl)-N-(3-(4-methylpiperazin-1-yl)propyl)fur
. ar{\_lgélc@pb@)farmehl)thlazol -2-yD)-N-(3-(4,4-dihydroxypiperidin-1-yl)propyl)thiophene-2-
N> @%“afmethoxyphenyl)(h|azoI 2-yl)-N-(3-(4-methylpiperazin-I-yl)propyl
. )bHF’(Z&mtd&',uran 2-yDthiazol-2-yl)-N-(3-(4-(tetrahydrofuran-2-carbonyl)piperazifl-1-
NY4R(or 8 thiapbenoxyptierattsiazol-2-yl)-N-(3-(4-methylpiperazin-I-yl)propyl)
. th@BﬂjQ@@V?@Q@J&gmmjg@i)thi:’:lzol—2~yl)thiophene—2-carboxamidp)propyl_)—N—
N+(da{h-elinaethmxypbhamdithiazol-2-yl)-N-(3-(4-methylpiperazin-1-yl)propyl)

N RS ok e highoae 2 stemidepronibpmpline 2.
ioﬁif(;{a;%ij&ﬁy&ﬁmm.aﬂwy DS
4 ﬁﬂ%?ggyllrﬁ(ﬂﬂ(@ htisbrypRehyiitrh2obmiphhc(Bambrtslinemopylybetina-
O MORTOITOBOBY ) N (1 Dby TiazoL oy phetsamde;

<4l 5 I roRyd) thi mide;
Ng’fﬂ&%ﬁ%ﬁ%ﬁmﬁ%ﬁeﬁ?ﬁ%ﬁbﬁ%‘;ﬁ%@eﬁm

gh%?g ?\10 ra("4 rﬁ%[llﬁ?l)%]’yp 2’%}% :51('%16 gzlﬁl?s’f Fgﬁe o?)nr%py %Xr??lélde;

e Mid&-(N- (Af -(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propy!)piperidine-2-
3-?&55?(‘?—%9(34-(4-methoxyphenyl)thiazol-2-y|)-N-(3-morpho|inopropyl)benza

« Migg; 2-(4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperazin-1-
NyBa¢damethoxyphenyl)thiazol-2-yl)-3-methyl-N-(3-morpholinopropyl)benza
« M€ty 4-(3-(N-(4-(benzofuran-2-ylthiazol-2-ylythiophene-2-carboxamid 1
2 flugthikd. (4 methoxyphenyhthiazol- 2y N (S-morphomoRropy NBenza
mide; 145
N-(4-(4.-methoxyphenyl)thiazol-2-yl)-4-methyl-N-(3-morpholinopropyl)benz
amide;
2-cyano-N-(4-(4- methoxyphenyl)thlazol -2-y1)-N-(3-morpholinopropyl)benz
amide;
N-(3-morpholinopropyl)-N-(4-phenyl{hinzol-2-yl)furan-2-carboxamide;
N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)furan-2-car
boxamide;



N-(4-(4-methoxyphenyl)thiazol-2-yr)-N-(3-morpho]
inopropyl)furan-2-carboxamide;
N-(4-(4-methoxyphenyl)thiazol-2-yl)-5-methyl-N-(3-morpholinopropyl)furan-
2-carboxamide;
N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl-N-(3-morpholinopropyl)furan-
2-carboxamide;
_ morphollnopropyl) N-(4-phenylthiazol-2-yl)thiophene-2-carboxamide;
: Nz{ SRR Bheh RS 2 SR GO BB 2
-car oxamlde
. N 44(M@m@xy@hém21):ﬂkﬂazbﬂz3wé) {-(B=mby pholmoropydithiophene-2-ca
?ﬁya)gnophene 2-carboxamide;

. Nﬁ44§$&ﬂmwhwmﬂamqlrwd>=&=(%mmhmmmwwmpﬁ@mh%@a@z
oxarmigkanidy-(3-morphol inopropyl)-N-(4-p-tol yl
thﬁ?‘&?lb%n@&ﬂ&ﬂ&"ﬁﬂ%ﬁ%@ %Q@Q-%-h%ﬁ%h?l) ltE] oL t?%n)%glgll)thophene—Z—

lQ)é]ﬁ-cﬁ yl)thlazol -2-yl)-N-(3-morphalinopropyl)thiophene-2-
carbox .
G e e e T R e
2-carboxamide;

. N?%%?ggfﬁmfpﬂémm’rﬂa}iwzw% fvdseRIBRIRORMSEBPY HRRTeMhIEReRERS2-
rbC boxal (=N

» NN44(hérdifmetiryiphenyl)thin20i2cH)Nik@amorpholindprapithiopicie- 2 -C

artsEexAMS;

N(@4}ﬁﬂ@ﬁéﬁyﬂﬁg&yfy@z&ybM@dmgmla@mawmwm@nhene -2-carbo
Xaﬂljmd@,y e-2-carboxamide;

4- RIRAnoRipRYniophans: A eAbOXAMIdN ARGl A W benzo
atgr(b&(ﬁuzg et y(PSLE FPCY; F;\?ﬁen yhth mzol-g-yl) I\iljz Br?n}%orp|cl?i€‘>1o)}i|

nopro thlophene 2 carboxamide;

*N- &3 r:gﬁgze@ gR xéﬂﬁtﬂléi&l‘*ﬁ"&”ﬁ“ﬁ SR BHHRAREB Y Hthiophene-2

blpe
-carboxaml

°N gﬁg@gg@mﬁ -Bpipelal o) 2Ly By ARy bbb prepythimptrebisiorkeae?-
0 114dae;

« N{44Leinarapreyd)ira zoj 2ryip-N-(3-marphetingpremihthiophengid-pease-2-
oxarhedanie(4-(3-

. chiprephenyhithiazalRzybrbly$erghelioriaRy thioRke NS d:-cARaraRide -

, carboxamide;
N_#}?_: %i%}dlzﬂyurg f)%:%%hf—lzlg)tk%% ne—2(car oxagnhdo y;l)’]rglpylS)RIyn)l k}xolgg?)gro ine-

N 3 -morpholinopropyl)-N-(4-(pyridin-2-ylthiazol-2-yl)thiophene-2-carboxa
% (berr;)zofuran 5) yl)rt)l}{a)zol 2( yl)(RyG (4- (dlg(h)ylanuno)plpe)l{u)im 1 I;/)l)propyl)thlophene 2-

N-(?’sr-morp%(’)llnopropyl) N-(4-(pyridin-3-yl)thiazol-2-yl)thiophene-2-carboxa
* midke:1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2- -carboxamido)propyl)pyrrolidine-2-
N-‘("’E%Pﬁﬁﬂﬁhopropyl)-N-(4-(pyridin-4-yl)thiazoI-2-y|)thiophene-2-carboxa
« MIdEs-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperidine-4-
N-¢@bmenptolinopropyl)-N-(4-(thiophen-2-yl)thiazol-2-yl)thiophene-2carbox
a”ﬂl“i’«? benzofuran-2- yl)thlazol -2-y1)-N-(3- (4 (2-(dimethylamino)-2-oxoethyl)piperazin-1-
N~{#ptopsiMasptbie phamwiyhiibjazel-2-yl)-N-(3-morpholinopropyl)thiophene-
2-carboxamide; 146 N-(4-(5 -ch | orothiophen-2-yl)thiazol-2-yl)-N-(3 -
morphol inopropyl)tbiophene-2-carboxamide;
N-(4-(3,4-dichlorophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-c
arboxamide;
N-(4-(4-fluorophenyl)thiazol-2-yl)- N-g:jgnorphollnopropyl)thlophene -2-earbo
xarrde;
N-(4-(4-(difluoromethoxy)phenyl)thiazol-2-yl)-N-(3-.morpholinopropyl)thiop
hene-2- carboxamide;
N{3-morpholinopropyl)-N-(4-(2-(trifluoromethyl)phenyl)thiazol-2-yl)thiophen
e-2-carboxanilde;



N-(3-morpholinopropyl)-N-(4-(4-(trifluoromethoxy)phenyl)thiazol-2-yl)thioph
ene-2- carboxamide;
N-(4-(3-fluorophenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carbo
xamide;
N-(4-(3-methylbenzo[b]tbiophen-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thi
ophene-2- carboxamide;

N-(4-(3-cyanophenyl)thiazol-2- Ig-N-(S-morphoIino_propyl)thiophene-,2-carb
0 ﬁ'ﬁénzofuran—%yl)thlazol—2—y1)— -(3-(4-(methylsulfonyl)piperazin-1-yl)propyl)thiophene-2-
oXa

4
C nlide. . . .
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. e'ﬁf&%&?ﬁ(qmid Ipropyl)-N-(4-phenylthiazol-2-yl)thiophene-2-carboxamide;
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. NMa(%ﬁ%%'{g@%ll‘z‘?ﬁflﬁQé’l?{;';li%‘alhzr%ﬂ}kéﬁjm%R&Q@&P&&Mﬁi&iOphene-2-

carboxani

* NN44 & AnefityaipBenythiary i A drysepin 2-yDermes Siepama- (3-
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« Na44 L methaxyphaamyl)thiazol-2pyN-G-methidiMi(3popshalinopkspyl)thioph
eng-2- carboxanilde; 147 . : . -

R s s s et

0 M@,Q—db@tﬂ)mmm@’thiaml-2—yl)-N-(3 -(pyrrolidin-1-yl)propyb)furan-2-carboxamide;

- 3-Rremehlndx (drmairxsrs i higzRlan) - nanrhalironapyihieph
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* NXZ4A2nidtmeRgprEm R b2 -N-@emidishotRepr B8 Atrothiophe

« NENZALCAPA¥AABEE phenyl)thiazol-2-y1)-N-(3-(piperidin- 1-yl)propyl)thiophene-2-carboxamide;
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.e']@-'(%i&%’g&%ﬁnllﬁ%p 1)-N-(4-phenylthiazol-2-yDthiophene-2-carboxamide; _
5-bromo-N-(4- 4-me%'hoxyphenyl)th|azoI-2-yI)- -(3-morpholinopropyl)thioph

* eT&-Q=(apamt ey D-N-(4-phenylthiazol-2-yDfuran-2-carboxamide;
N-(4-(4-methoxyphenyl)thiazol-2-y1)-5-(methylthio)-N-(3-morpholinopropyl)
thiophene-2- carboxamide;
N-(3-morpholinopropyl)-N-(4-(3-(trifluoromethyl)phenyl)tbiazol-2-yl)thiophe
ne-2-carboxamide; 144



N-(4-(4-methoxyphenyl)thiazol-2-yl)-1-methyl-N-(3-morpholinopropy!l
IH-pyrrole-2- carboxamide;
N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)isoxazole-5-car
boxamide; N-(4-(4-methoxyphenyl)thiazol-2-yl)-3,5-dimeth
yl-N-(3-morpholinopropyl)isoxazole-4- carboxamide;
N-(4-(4-methoxyphenyl)thiazol-2-yl)-4-meth yl-N-(3-morpholinopropy
1)-1,2,3-thiadiazole-5- carboxamide;
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L DR P RE RSN DA ReIR B RgRIRRY Picoln

o NN43(hapethoxhpheny Nta2oldanpihayme i)k z(B2ybbpivalindspropyl)isoxa

2%9(34(3.2&: algq ZEBJSIp 1)-N-(4-(2,5-dimethoxyphenyi)thiazol-2-yl)thiophene-2-carboxamide;
6- chloro- - ethoxyphenyl)thiazol-2-yl)-N-(3- morphollnopropyl)gcolln
. amréfe(azepan 1 yDpropyl)-N-(4-(2,5-dimethoxyphenyl)thiazol-2-yl)furan-2-carboxami

Nﬁ%(éamaﬂ}w@m{lyl}tty%g&&y&)ﬂfmﬁmmz(%mmm@anopropyl) 1H-im

idazole-2- carboxamid "
*4.5: @iéﬁfﬁ?@W‘é’&rﬁWﬂéﬂWﬁ%hgﬁ ST BiER A S SR RS BTSSy iso
« thiazole- ﬁctﬁﬂmﬁkﬁlﬂld@l)propyl) N-(4-phenylthiazol-2-yl)furan-2-carboxamide;
lé| 3”0 gxy )%2%%: Iclaqu glg)(} h\ét%ytlg[{)]e%tlg -1- ylgpropycbr@hgalrlxgﬁ)ﬁp ropyl)
. etNy(lézw((anéﬂmcnmfphﬁDﬂh@mbbyl)tﬁt@pﬂ‘}emhzlmmﬂ%)(dmmmmié‘zlel’éeﬂf@@arbox
yISFELOBRF:
.3- memwn%tﬂzx%%maizphwnwt&whm@m@mﬂieavb@mm@mwﬂm;
utanoate
S By RS Er B2 o
« anidée(2,5-dimethoxyphenylthiazol-2-y1)-N-(3-(4-methylpiperazin-1-yl)propyljthiophene-2-
N-{@b@aREthyl-I-phenyl-IH-pyrazol-4-yl)thiazol-2-yl)-N-(3-morpholinopropyl)
. thiophene@n&GasRXeMIARazo1-2-y1)-N-(3-(4-methylpiperazin-1-yl)propyl)furan-2-
N<(Ab(02<@4nizlh:hlorophenyl)thiazol -2-yl)-N-(3-morpholinopropyl)thiophene-2-c
3 (2 (mrge%oxyphcnyl)thlazol -2-yD-N-(3-morpholinopropyl)cyclohexanecarboxamide;

3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4-yl)benzoic
. ad\&(ﬁl -(4-methoxyphenyl)thiazol-2-y1)-N-(3-morpholinopropyl)cyclopent-1-enecarboxamide;

oN- A%rmgmttalmm&w}ﬂ&&ﬂa(ﬁzem@ &@hﬁ&&o%hbﬂﬁmmﬂﬁ}ﬂui@]ﬁxazm -6-
ylhthiazol-2- yl)thiophene-2-carbg xa

N 1(%%:‘&%8%85?6’6%3%&‘(& 3SR l%)(’)l(lﬁ%rf’%y VRIS EE2-yI)thiophene-

«2-@arbexBM@ajorpholinopropyl)-N-(4- phenylthlazol -2-yl)benzamide;

N- £3fm,m gi'no g?mpmpg)  PyHdinz 2 thigplen: sy thiazol-2-yl)thiop

*hene-2- car oxa
N-{GmestimpiRiofueme »iN-G-phpay 8iidsithfaddtegzgiide-(3-morpholinopropyl)thio

ph?%t yl %a(p%WQEopropyl) N-(4-phenylthiazol-2-yl)benzamide;
2-(5-(2-(N-(3-morpholinopropyl)thiophene-2- carboxamldogthlazol -4-ylthiop
-heﬁc?l%y%éztr@ %moxyphenyl)thmzol -2-y1)-N-(3-morpholinopropyl)benzamide;

o 3-fluoro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)benzamide;
e N-(4-(4-methoxyphenyl)thiazol-2-yl)-3-methyl-N-(3-morpholinopropyl)benzamide;

o 2-fluoro-N-(4-(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)benzamide;
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N-(4-(4-chloro-3-methylphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophe
ne-2carboxamide;
N-(4-(3,4-dimethoxyphenyl)[hiazol-2-yl)-N-(3-morpholinopropyl)benzamide;
N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)furan-2-car
boxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)furan-2-carboxa

mlkd@»m -methoxyphenyl)thiazol-2-y1)-4-methyl-N-(3-morpholinopropyl)b id
N-(4-(benzofuran-Z-yl)thiazo -%-yl) Ny(3 morph%llnlop%os)),/ r?lnc%%aemlde

* NE ANtk yRemyl) thie bl-20yN-Rrrswhd ieetnbpressyliiey clopenta

. n@ﬁ@r%mjﬁ’(%ropyl) N-(4-phenylthiazol-2-yl)furan-2-carboxamide;

N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)cyclobutan
&\g (%mﬁéhoxypl}ggyl)th?gz)ol 2-y1)-N- (%/rzlorpholmopro%yl)furaan cgr)l/)gxe}/rmde

. NP(44(aenaﬁ&uyatmwl)mtamﬁzwtm&shmmph@&m@myh)ﬁmmétanecarb

Xn (25;1 B B S P TS B R s st
. e N -M=nierzoferaittayd)thidrdiR )N morhobnophopyl)picolinamite;
Nr\(‘ls(?a gﬁgmg %ps.w SRRV IR R&Y DN S mespholinopropyl)th

IOp ene- car oxamid e,
. Nlﬁté“rf?o?ﬁHt‘fllh@pf?&afwtNa(al-(%yBﬁé@n@&@kmxsoymmlazbﬂnﬁymﬁ%ar

. b@?(@midﬁathoxyphenyl)thlazol 2-y1)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
1 Smethyl-| g3 morphollnoprogy(lg N-(4-(3-p hen)(llsoxazol -5-yl)thiazol- -2- -yl)-1
c I

il pg/ O] ¢h Ba?%&éﬁ%f’d[é yl)- morpholmoprop Jthiophene-2-carboxamide;
* 42023 INefBhntinsphelinopopybithitiploe netRidashaxaidatiiazsl-4-yl) benzoic
a(ﬂ N
IR R NS s st
xamid

etlﬁﬁS("(?h{Ri"(é HSRIRsb R Ryt d R RespddhRattritazshaamiso
. X&EO‘QQ&HW}Q@X&&M}MZO! 2-y1)-N-(3- morphohnopropyl)thlophene 2-carboxamide;

O PP RE R AP 2 caazel>

yI thiazo e
* 2N (B-mrenpifictivisiirepyd) ihidplienericbasboreitido)ht-Ahiarahiyd) thiazol

erﬂ&ﬁ}‘pép Igiemorphohnopro ybhthiophene-2-carboxamido)thiazol-.4-yl)benzoate;. N 4-(4-
Ne@fmetﬁmxymanad% BaAM 2B RTPROIOR G INARIERS2 Sopas RGO

4 carboxam
N L R T —
. h@j@@zc@aﬂg@ﬂbﬁd@ol 2-yl)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
« Nig qelsmpgnmtam Gar h,gmga@&pyoyyh IRROROR-2- SRR IR,
azpgAhaian é@[m Z ﬁﬁﬂ@pheme 2-carboxamide;

[b111[1 4]dioxin- 6 QB morp hollno ropyl)thlophene -2- carboxamldo)th i
azo 4- _( e_:g%l r[bghl yl) hiazol- yl) -N-( morpholmopropyl)thlophene— -carboxamide;

. Nh(&ebhsdhmoéwhmeha@bdp&wﬂ {NHiBshpiphictiplepeapydiibiepkiene-2-carb
. oxanida ‘)r‘;p"ﬁ%g‘%%&g]“’ 99 xam le; b %Ué%l)th opheng-2-carboxamid

[d]thiazol-6 3- mo opropy xamlao)thlazole
* - N-Ehrisshieiaopyl)-N-(4- (pyrldm -4-yhthiazol-2-yl)thiophene-2-carboxamide;

+ NCEsRERAAMRAS RN SERAIAR B R OHAR e Zshashoxami

o)thiazole-4-
. -(4-(5-chlorothiophen-2-yljthiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
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carboxamide; ethyl
2-(2-(2-(N.-(3-morpholinopropyl)thiophene-2-carboxamido)thiazole-4-
carboxamido)thi azol-4-yl)acetate;
N-(3-(methylsulfonamido)phenyl)-2-(N-(3-morpholinopropyl)thiophene-2-ca
rboxamido)thiazole- 4carboxaniide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-oxopyrrolidin-I-yl)propyl)furan-2c
arboxarnide;

 NNU{5Senkofiorh-gibilazol- 29 NI B@iokopyerolidineepp Bramiaiisphe
NRed AR iazol-2-y1)-N-(3-morpholino iophene-2-carboxamide;

) N%(_ézl‘fn(gg{r-?zoﬁ%raﬁ%-yyﬁthia{zzo -l)zz\;/ISB-l-m%]toﬁyl-llj\rl? %l-)(tg-gxopyrrolidin-l-yl)pro

. py])(_Lg:H;ﬁwmwj)%wmjaé?-morpholinopropyl)t iophene-2-carboxamide;

« NeZa(@-aRysrlicinghndiprapyordl4(3p heppbsoxassltmpibiazol-2-yl)fu
rafrdoxaartoxamide;

. N(3; 2 oxopyrrolidin-d ypreayl:N- (4 (3 Rhsnviisexasalisylihiazalsgalite:
iophene-8- carboxamide; . _

« 1 Na@tRe=(BhERYDStiAEy HD BT N-C-yIppr i PR PR KR F B REYBIS -y ) thia

o ZQ =ditTul Tﬁ?z@-@— f smorpholinopropyl)thiophene-2-carboxanilde;
Nﬁé&g%ﬂsﬁrﬁ%n-l-ylgé@?ﬁN-(4p_-(3-pF1e%/_I)isoﬁazol-S-yI)thjg;ol-2-y|

. )fM(QPWR%ﬁHéZ,%%G )-N-(3-morpholinopropyl)thiophene-2-carboxamide;

. NNéb'?gwmlﬁeﬁl’awwl)eMt(&(&mﬁmdimwehﬁmmmgmwmm-z-carb
oxarvngi@nide;

. Nﬁ%@&m@%&iﬂ%my&%w(ﬁs@:@hfﬁs};gu§mm§a¥mma;@Jeaaagamahene-2
-car

arboxamide; . .
« N4 emyradhaneprepsiyont-pA izl et Gk HEANRRRRE B28 tsidphen
e-ZX RS BBEmide:;
« N4 B3hdimethnoyphershita oty Nod¢ 2hdyapyrecticirhdphysio pyl)thi
- ORREe. 2L CRIBONR! iﬁea-u:géﬁggﬁ A SRRzl k(3
-(4-met yﬁ’plperazm- I -y(l)propyl thiophene-2- carboxamide; ,
« N U434 imdnopimarivhignl 2o 2 N s g et s e gysthrspndn
.e'&@M&@ﬂﬁ&%pynwm-(4-(p_yrrolid'm—1-yl)pheny1)thiazo1-2_-y1)thiophene_-2-carboxamide;
R SRR EU R L R DA B M
«N-(de{lapsnzotiuraprdoybithigaala2eyD-Ni-{Betdiethdaminaprbpphthichfarmsamide;
argoxamide, i 3-( j -N-(3-morpholingpro iophene-2-carboxamide;
'H-tll)\lrﬁ d%&f%@i%éé%ﬁﬁ&‘? “benzo u(rsan-zgly}l)lthigzgf-l.)?_tt‘yl tliliopzhen%-z-cgrb
-oxpirthd@ meNofdptiseyivbiuriA-2O YR iaeatlphe ey he it eramife: |
.'yl}e 991}{)') mﬂ%}? ?I;N— @-r(ggmgn%;l)thiazoli- Dthiophene-2-carboxanude, N-(3~
N-goi@ﬁﬁdéﬁiu@ngwﬁémm%wNr{ﬁdmﬁegmﬁmﬁww@y*ﬁhmhene-2-c
arboxamide;

S i i i arboxamide;
"N- P R RIS Az o2 R BRI B Aol btyiiophene-2.-carbo
xanides-No(gh¢Gnephetihitiioptien-2uyfthomielmpprgpylihiophene-2-carboxanilde;
N33 morphalinopropy DN PheRs 28 AgxAmIgey ) N-(3-
N-élzﬁﬁrmﬁahéwﬁmgmn&%%m%aﬁyl)-N-(3-morpholinopropyl)thiophene-

2-carboxamide; . . . .
. N-(4—(2-chloropyrldm—4~yl)th1azol-2—yl)-N-(3-m0rph011n0propyl)th10Phene'2'carb°xamlde’

. N-(4—(4-methoxyphenyl)thiazol—2—yl)—3-methyl-N—(3—morpholinopropyl)thiophene—Z—
carboxanilde;
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N-(4-(2,6-dimethoxypyridin-3-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophe
ne-2- carboxanilde;
N-(4-cyclopentylthiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carboxami
de;
N-(4-cyclohexylthiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carboxami
de;
meth(ylG (2- N 3- morEhoImopropyl)thlo?hene -2-carboxamido)thiazol-4-yl)n
ICQM gligloro -(4-methoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-3-
N-(4-(1H-indol-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carbox
aﬁaﬁaémo -N-(4-(4-methoxyphenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-
°€4bf’7af?f8?hoxybenzofuran 2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thioph
. e%{@(@&ﬂﬂ@x&m«tdﬁ)thlazol 2-y1)-N-(3-morpholinopropyl)-5- n1troth10phene~2 -carboxamide;
N5(4{ n?\jap i%b nzof -2y tlg N-(3-mor p linopropyl)thioph
ene: (:(rgﬁ{éog Sxoxyp enyl)t ()l 8]%(?\} %¥n2)rp (§l3nopro y) %Qn 9

N-(3-morpholinopropy g -(5-nitrobenzofuran-2-yl)thiazol-2-yl)thiophene-
) %éfﬁtéss(grﬁ& (ﬂ% methoxypheny thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2- carboxamlde;

o N4 tdod ey droneyatbydearhamneyphenybthiagatdophi\nBopereholinopro
pyBtheaphidne-2- carboxamide;

o Ny4A 41 (2= I - lino
G ot s
hel\%'l4 (4 gﬁ%ﬂ)ﬁéﬁﬂ%@"ﬁ% I?ZP(trl (I)E)brllea yl)p%lér/);l)tbl:g 1?%3? EFOB}/ (E)b&llo de;
« NA4444(Re(alimapibnyiammino)etiylcarairoyBpiany jthieaoH 2Lyl 3-
mEBREFi%opropyl)thiophene-2-carboxamide;
. N1(141(44(136(5353991’45%1@@93&)@fﬁPML@ﬁmﬁm&ﬂmR@W@@m@@%%%Wn{ﬁe
thO“nO I thlophene -2-carboxamide;
5

(gjgf/’é% OBy AT B A Sy mﬁ%ﬁﬂt{ﬁlﬁfﬁhﬁ%"ﬁpﬁl?ﬁ’éﬁ% olinopr
opyl)thlophene -2- carboxamlde

l{b Xa%%%@ﬁﬁ?lﬁﬁé?ﬁﬂkﬁr&ﬁdl&% NeEzmerphplinsroproby P ihieprelse:2-

oXamidi

. NN4444(dnm®tmﬂaanlbammmhew&)ﬂmammBﬁi-eliv(cﬂnfmbphahmqnéapyl)th|o
plféresamidgrhoxamide;

o 2-44ARr 6N (@-praigai PR Ao phanes 2:63 ool opibiazaldsyl) benz
amldo)acetlc acid;

B; bg4(14 M. ﬁ‘@ﬂﬁfﬁ?ﬁﬁ%&?&fﬂ%& I- léarﬂﬁtHWﬁ%W%‘iB%’f?m SR8 Hdorpholin

opropyl)thiophene- 2-carboxamide;

. N-Q&b{ﬂ%ﬂdﬂdﬁmm@wmmbﬁw3%%%?&121%20&719@00@%6#9%#?@propyl)

.th i@-@h@ﬂﬁé&b Qﬂﬁt&gﬁmm;} yD-1-methyl-N-(3-morpholinopropy})- 1 H-imidazole-2-
2-(3H@AMdS3-morpholinopropyl)thiophene-2carboxaniido)thiazol-4-yl)pheno

Xyiiékmﬁm%ﬁp SN Comerpelioprsbieigls 3t
id;
2 R RSBk RGeS Ay

ox;‘;’)racenc acid;
* 3-¢hy2-(N-(3muiphoinapiupghthieherieanddelivxairitio) thiadetd-y ) phen
. 0’9&9{99.%@9&93.%9& -(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4-yl)butanoate;
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N-(4-(3-(3-(dimethylamino)propoxy)phenyl)thiazol-2-yl)-N-(3-morpholinopro

pyDthiophene-2- carboxamide;

N-(4-(3-(2-(dimethylamino)ethoxy)phenyl)thiazol-2-yl)-N-(3-morpholinoprop

yhthiophene-2- carboxamide;

N-(4-(4-(3-(dimethylamino)propoxy)phenyl)thiazol-2-yl)-N-(3-morpholinopro
pyl)thiophene-2- carboxannde;

g e 0L 2 merpfomopro

o NN (Benapfuraneayylthigzobizyi)iNa3-2yhydioxyethyliaspinn)diopepsapy|
)tbithokwmee2- carboxamide;

- Nz (Benzofiranrayhihias0)- %;Mlxlz%l HaRakhyEEeyms vl Ry alidifndsy!)-3

- oxopropyl)thiophene-2-carboxamide;
o N3 (DA TSR AR RS S ArRE aNApA FTE PitAS mino) -3-
 0X0preRMIHIRPRSNS-R-@aanseaNidRy dlo2H-benzo[b][ 1,4]6xazin-6-yl)thiazol-2-
Ny{Mhitrbercttraip-@2midthiazol-2-y1)-N-(3-(3-hydroxypiperidin-I-yl)-3-oxoprop

y'PJE g&%ﬁﬁn?opﬁ)% % lgglﬂlenyhsoxazol 5-yl)thiazol-2-yl)thiophene-2-carboxamide;
(benzofuran-2-yl)t |azol 2-yl)-N-(3- (y 2-hydroxyethyl)(methyl)amino)-3-

gr Wﬁm@lﬁ maﬁﬂaeyl)thlophen -2-yhthiazol-2-yl)thiophene-2-

B8KZ6furan-2-yl)thiazol-2-yl)-N-(3-(bis(2-hydroxyethyl)amino)-3-oxopr
. OW{M%MEﬁQpﬂm@&m@ﬁa{ﬁmeblazol -2-y1)-N-(3-morpholinopropyl)thiophene-2-
NefRerRigefuran-2-yl)thiazol-2-yl)-N-(3-oxo-3-(piperazin-l-yl)propyl)thiophe
. nQ=%‘—(§be@§§1mﬂ>qgﬁnopropyl)thi0phene—2—carboxamido)thiazol—4—y1)thiOphen»Z-yl)acetic
Neati(benzofuran-2-yl)thiazol-2-yl)-N-(3-((2-(dimethylamino)ethyl)(methyl)a

0 a .
R PR Ml otmomonythopene 3 carbesamice,

. 0)51346%,6@@9%@';@Myam@holmopropyl)benzamlde
Nﬂzx(@emquan@@&cy;dm@gpi ALk BehRo BYSHORIFHRI Rl Yadeo x0T

A)thlophene -2- carboxamide;

(@éﬁ?&‘f%ﬁ}@@ﬁfﬂi&zﬂ M- Sﬁmr_;(lg)l(go€mﬁ¥8fhran -2-carboxamide;
. ylmqudmﬂﬂﬁ)ﬂi pxopapynphoephepeRicaibaxarnide;

N-(4- ( ofuran-2- azo -yl) d
D s e R STt
« 1 3B Md(inethooiheanbBithia NI yixtibplrenm isassoxamidOsrofsin0

y%kﬁ%ﬂ&!&%&n %%5}9?&%{‘@@_1\1 -(3-morpholinopropyl)cyclobutanecarboxamide;
-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-oxo-3-(thiazolidin-3- y(PpropyI)thlop
. héﬁ@-@ 4-dimethoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)picolinamide

e  N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-morpholinopropyl)picolinamide;

e  N-(4-(3-(4-chlorophenyl)isoxazol-5-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
carboxamide;

e  N-(3-morpholinopropyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)furan-2-carboxamide;

e 1-methyl-N-(3-morpholinopropyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)-1H-pyrrole-2-
carboxamide;

e 4-(2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4-yl)benzoic acid;

N-(3-morpholinopropyl)-N-(4-(trifluoromethyl)thiazol-2-yl)thiophene-2-carboxamide;
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carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-morpholino-3-oxopropyl)thiophene-
2-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-((2-cyanoethyl)(methyl)amino)-3-o
xopropyl)thiophene- 2-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-(hydroxymethyl)piperidin-I-yl)-3-
oxoprop ZIgthiophene-_2-carbox;;1n lide; . . _

: 1?(‘aégggr-(lgtel_‘dHéﬁ%?B?&HQ%‘%ﬂ’ﬁﬁ‘?é?fBWﬁ%/ﬁTFﬁ%’ﬁﬁé‘??ét-‘ﬂ?é'fﬁ6‘9(‘5%?6‘83‘&'0pano
yI3p|peF| iIne-3- carboxylic acid;

* N2(@{(G-acatzmridopyridiidimeicytyabosapiopiijIN-{4b{iskarebiurahizojdithiazo
- S2hsiiBRene-2- carboxamide;

« |-3aiNs(drlbrnzofspnyBrithiazel-Boyi)ihiophana- 2-caihpxamnido)papanioy
Dpyrrolidine-2- cathoxamide; . . . .

T e Rk ke oo e
-yl)propyl)thiophene-2- carboxamide; 153 . .

. 1-1‘(23(53@- B,ﬁgb'@ﬁ%ﬁh?rém‘-@:Wﬁﬂa&?fp?%ﬂ%iﬂﬁ‘ﬁ%%%?ﬁb%ﬁi?dﬂfﬁbpano
yljpipéfiding-2- carboxamide;

o NN43(enzofunan2ZNAjthiarol Rrydpiib{BepkarE2(Quprenidydimdamiino) prop
yIyeRhefHEtfe-2- carboxamide;

« 1184 Ndflptrprftanazayhidiagek 2vBthiophanepsarheyamido) propano
yI¥abmideokidoeplthypipendiae-3-carboxaniide;

- Ni{4s(benzoiuran: g:ylhiazgl - N KRR hobrei@20: IR ARYASRHRIRR.-
haaﬁby%m@o)-& oxopropyISthlophene-Z-carboxam|
N- 4-(benzofuran-Z-Yl)thiazol-2-y|)-N-(4-(41-é%z)(qligyee_5hc)glr%miar£ g)ttr}}] alI%)lie[_{le_razi

" n e SR oAl B & e BSRRIGEToP
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-((2,3-dihydroxypropyl)(meth

. y|)\égﬁi%l)gmﬂkmt&%ﬂmdmw%wea—carboxamido)thiazole—4-
NSEBERISfuran-2-yl)thiazol-2-yl)-N-(4-((5-methylpyrazin-2-yl)methylamin

» 0)ethylOXChRIGY)HHophenerZpepihoHarhicke?-da{d{benzbhuniv2-y
) iR iAeRdoNbzek A YURSREE XY propan-2-ylamino)-4-oxobutyl)thiophene-2-

. CQ‘ﬁt{@)éﬁ@&w@ﬁlfonanﬁdo)phenyl)—2—(N-(3-morpholinopropyi)thiophene—2-carboxamido)thiazole-
N44atbenzafiran-2-yl)thiazol-2-yl)-N-(4-oxo-4-(piperidin-1-yl)butyl)thiophen

-e'ﬁf(cf-{&%o 5‘9;{9- : Dthiazol-2-yD)-N-(3-(2-oxgpyrrolidin-1-yl)propyl)furan-2-carboxarnide;
1-(4-(N-(4-(benzo uran-2-y|3't |azol-2-yIO)P’E iophene-Z-carboxamido)butanoyl

) pi]bé?i@m'eoflu@a%bbﬂawﬁﬁé:yl)*N-@ -(2-oxopyrrolidin-1-yl)propyl)thiophene-2-
NA@ERG uran-2-yl)thiazol-2-yl)-N-(4-((2-hydroxyethyl) (phenyl)amino)-4-

. ombuty&){himphaqﬂ)@ism oy M6k y1-N-(3-(2-oxopyrrolidin-1-yl)propyl)-1H-pyrrole-2-

carboxamide;

e N-(3-(2-oxopyrrolidin-1-yl)propyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)furan-2-
carboxamide;

¢ N-(3-(2-oxopyrrolidin-1-yl)propy!)-N-(4-(3 —phenyli soxazol-5-yl)thiazol-2-yl)thiophene-2-
carboxamide;

¢ 1-methyl-N-(3-(2-oxopyrrolidin-1-yl)propyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)-1H-
pyrrole-2-carboxanilde;

e  N-(3-(4-methylpiperazin-1-yl)propyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)furan-2-
carboxamide;
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N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-o0xo0-4-(2-(pyridin-4-yl)ethylamino)b
utyDthiophene-2- carboxamide;
tert-butyl4-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
carboxamido)butanoyl)piperazine-I carboxyl ate;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-oxo0-4-(pyridin-3-ylmethylanrino)but
yl)thiophene-2- carboxamide

(ben fur | [fonyl)indolin-l-yl)-4-ox
objylylﬁr uelch 1e1t é Calél; d}/sczx ert %%i) ‘rl?zo %%uranx cargI xamldé/
. (M—(Nz@}q(b@nz@ﬂykhlﬁ.@ Sﬂ)phmz@ogay}m}myhgqu%)thiophene 2-carboxamide;
Ce}ﬁtl?)g @&lg@)fg’ H)WI ﬁodédd%%é(ﬁg%ﬁ%g}%ﬁazol 2-yl)thiophene-2-carboxamide;

acetami opyrrolldln -I-yl)-4-oxobutyl)-N-(4-(benzofuran-2-yl)thiazol-
at%] 66145?@‘2“%%@&% ~y1)-N-(3-(2-oxopyrrolidin- 1 -y)propylthiophene-2-
BOEMASIN-(4-(benzofuran-2-yl)thiazol-2-yl)thiopheue-2-carboxamido)bu
. taNdyl)@@@ﬂdlm-yph@ﬁl’bmxgdel)lB43 -(4-methylpiperazin-1-ylpropybthiophene-2-
1-fEbmeEdtbenzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido) butanoyl
. )'IN (HI@WMIHW*%H&A)@&HM@WN% -(piperidin-1-yl)propylthiophene-2-carboxamide;
N-fs %benzofuran -2-yl)thiazol-2- ylil é’x‘ﬁ E]N .N-dimethylsulfamoyl)piperazi
); (3 4 &Bgﬁ?p}%e?éBWgﬁ%l %)e H) ﬂ[ﬁ gm(gﬂﬁ} thlophene—Z carboxamide;

o 2- me44béhlzc(ﬁ&fébenzmuﬁanzzylylbthﬁaaﬁﬂagayh)ﬂmmw;@na@ﬂaﬁbaxamwmmtano

I??C tate;

e B peamn R oaene B ssboramic,

. utﬁl‘(@}ﬂﬁ?@@"lﬁ]ﬂ-%i}a@@a’lél\l (3-(4-methylpiperazin-1-yl)propyl)thiophene-2-
NSERBEAYEfuran-2-yl)thiazol-2-yl)-N-.(4-(4-(diethylamino)piperidin-I-yl)-4-

) Ombutyé)ﬂ'(bmBh&ﬁl}&)‘tﬁl'ﬁ%l’b@(ﬁﬂl(d&plpendm 1-yD)propy!)thiophene-2-carboxamide;

& ’}Qén rf% '&?i@%ﬁ’ 2 RnIeRhSRe AR RORmido)butanoy

I)py rooxami

. m@thyli4@4%Nﬂ(nfbeﬁmmlnaneEM)IW&@ohozpyb)tmgphﬂn@i@bambxmmﬂ)ibut

- ANQYDRYHANILING 4t ﬁ%
Ia

XL%I% y1)-N- 3 -morpholinopropyl)thiophene-2-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2- yI) -N- 4 -0x0-4-(3-oxopiperazin-1-yl)butyl)thi

*0 %h@, ?dwwa}‘ﬁfb@?) yDthiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
N2 iho-2-0xoethylamino)-4-oxobutyl)-N-(4-(benzofuran-2-ylthiazol-

. 2 yl-}ﬂ’-]mph@ne-l@-}a@aFb@ka‘ﬁﬂﬂworpholmopropyl)thlophene -2-carboxamide;
24'%%@?%9%’1@@1%)’?%@ %%XQQBW(%&&C%QQQS%QO)bUtanOY'

ydroxyethyl)piperidine-3-carboxamide
. 1 (Izﬁlt‘pd ?42(B‘éﬁﬁzm%ﬂwwmi&éwp@l}ﬂﬁﬁ%mﬁ@gzﬂé%ﬁé}wmmﬁtanoyI

. ) - INI'—(Z( 1H-indol-2-yl)thiazol-2-yI}-N-(3-morpholinopropyl)thiophene-2-carboxamide;

e N-(4-(7-methoxybenzofuran-2-yl)thiazol-2-y1)-N-(3-morpholinopropyi)thiophene-2-
carboxamide;

*  N-(4-(5-methoxybenzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
carboxamide;

¢  N-(3-morpholinopropyl}-N-(4-(5-nitrobenzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamide;

e N-(4-(4-(2-hydroxyethylcarbamoyl)phenyDthiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-
carboxarnide;

*  N-(4-(4-2-rnorpholinoethylcarbamoyl)phenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
carboxamide;
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hydroxyethyl)piperidine-4-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(2-(methylsulfinyl)ethylamino)-4-ox
obutyl)thiophene- 2-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-((2- hydroxyethyl)(pyrldln -4-ylmethy
[)aniino)-4- oxobutyl)thiophene-2carboxaniide;
N-(4-(benzofuran-2-yl)thiazol-2- yI) N (4 (cyclohexyl(4-hydroxybutyl)amino)-
4- oxobuty thiophene-2- carbox holi thiophene-2-
Nl\ﬁébgbagﬁgeg)}mcarﬁaﬁmm% - -y5 M\I (GRS ER e Bh Groturan-2-
yl)methyl)amino)- 4- oxobutyl)thlophene -2-carboxamid

* NNA4(HerZdfurdplovimperanynieiobkyaa 2 pytitn-3-y)pyrrolidin-I-yl
)DURARHBEREREL R 8?68%&%?6%“‘*3

« NN44{bepzofusaniandiaiagotebyte NyfB{Ihycndyprdp@an-2-ylamino)-3-ox
oprepyYinteneeoshagrbenthrmiaide:
« Nnd4daleenzefuias2pyiitiaze gt N @2 198tRQxyeshy aRyRe) yB Ry pRkRRY
) thimo ke ee2- carboxamide 155

( nzofur -IN- uran-3- thviaming)-3- rop

ylgsh4%ﬁceaﬁt? y@a? oxalr?ﬁ e; )%r%{(\e)f?‘[g Ig‘ P me? le%rg A R

1 (\B@(P(I4((4u(ft§émkemwwm}&\mbww%méﬁm@r@ﬂkmpmPyl)th1°Phene‘2'
ca‘%%@éﬁ\‘fﬁo)propanoyl)pyrrol idi ne-2-carboxyl ate;

. N‘144(@eanzafufcaﬂrarw)ﬁhtamravisdl)cw%béb&ﬂiradmﬁzwlme@m@ﬂmyé)mé@i@;

R e G WP RRt
iazol-2- yl) th|o hene 2 carboxamlde

* N XS H%?SRE?P&H"'Z‘ AR BRI RE S 2 R arsR BRI o) -
3-BXOpT8pYi)thiophene-2-carboxamide:

. N%43(@echzﬁfmmﬂ;y¢)hhmm1@l}dwé@ﬂ(meﬂ@dﬁpyﬂdiﬁrﬂ)y@)amm}@aﬁiﬁo

prgf@/ l&? %_I%QI%T%B%F ne 2-carboxamido)thiazol-4-yl)phenoxy)propanoic acid;
1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)butanoy

. |)ﬁﬁéﬁ&%@m&@%{j@ﬁw@mlophene -2-carboxaniido)thiazol-4-yl)phenoxy)acetic acid;
N444(bﬁ@z@m&snznywm@mh&uém&rwﬁeﬂd@ymnmmwmwmmmd;

yI thiophene-2- carboxam

*N- 4(@§@MP%W‘2WI)‘E?%’BBTyép{}?j’wt?if%% A SRR B RRIG IS
ene-2- carboxamide;

*texXt: Htﬁ%’@—{(KU(NLXMWWWWtﬁ‘é&}d?l‘/{ﬁﬁ?@wﬁ@ﬁ@pzo_pyl)thlophene- -
cafBBREHIYS) butanamido)ethylcarbamate;
o  N-(4-(4-(3-(dimethylamino)propoxy)phenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
carboxamide;

e  N-(4-(4-(2-(dimethylamino)cthoxy)phenyl)thiazol-2-yl)-N-(3-morpholinopropyl)tbiophene-2-
carboxamide;

e  N-(4-(benzofuran-2-yDthiazol-2-yi)-N-(3-(2-hydroxyethylamino)-3-oxopropyl)thiophene-2-
carboxamide;

e N-(4-(benzoftiran-2-yl)thiazol-2-yI)-N-(3-(2-(hydroxymethyl)pyrrolidin-1-y1)-3-
oxopropylthiophene-2-carboxamide;

o N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(2-(dimethylamino)ethylamino)-3-
oxopropyl)thiophene-2-carboxamide;



(S)-N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(2-(hydroxymethyl)indolin-1-yl)-
4- oxobutyl)thiophene-2-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(isoindolin-2-yl)-4-oxobutyl)thiophe
ne-2-carboxamide;
N-(3-acetamidopropyl)-N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carb
oxamide;
- acetyl N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)
pr]&é W@ﬁ@fmé’, &Dtba%’o%(a‘ﬁ%@—@ hydroxypiperidin-1-yl)-3-oxopropyi)thiophene-2-
NSPCBERYEfuran-2-yl)thiazol-2-y1)-N-(3-(3-(piperidin-1-yl)propanaxnido)pro
« pyiithiophenesg2-2caxbexamideN-(3-((2-hydroxyethyl)(methyl)amino)-3-
Ntserizbiertenc 2-gdtaiazede2-y1)-N-(3-(4-(dimethylamino)butanamido)pro
- pmmi@gn%ﬁégawp%mm%—a—(biS(Z—hydroxyethyl)amino)—3—oxopropyl)thiophene—Z—
N t3btifddébenzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)is

R e B T N B S S o1 2ty
ophene-2- carboxagnld f;ﬁ@j‘?&‘ﬁ’)(ﬁ@g %‘*Pii?d‘}‘a VQYQHWP Wﬁﬁ‘é’tﬁ/
X % ) )-2-

metﬁ@ﬁ?&ﬁ%{l enlgj%))p%%?py ﬂlophene 2-carboxamide; 156

. Nw{ﬁ@mwﬂymﬁ “Dipiyteiczol-2-¢3) Ne(B4(2-(RsBudhoneisiidBzolidii4 -
yI RO P HHRSBHEIE- 2-carboxamide;

- N1 oenzertiuaan-2ryh) ihiaz ghaNyh) -N-{SHSyparpmiingpropaspaiPyl)thiophene-2-
dopbopyiithiophene-2- carboxamide;

« N{GA R Renzofyran:4-y! rmipbzca{l)a@mﬂh%sepgrwn%wdo)propyl)
1 5xdﬁmﬁﬁbyhdbhenayra&ai>@ sarbo xamide;

N I£I4 égtzeerrlégffligt? -ﬁ -)%é IP%O} %I_-)(p (I\£ g di % roxyg ngllig}?ne%e})aagggg e[opyl)thio
ftboxamide;

(S) tert utyII (3-(N-(4- benzofuran 2-yl)thiazol-2-yl)thiophene-2-

oS BT RGN A RO A mee epano peridine. >
fﬁ&f (ﬂ enzofuran-2-yl)thiazol-2-yl)thiophene-2-earboxamido)propyl)pi

. pdﬁ(ﬂﬁiﬁ(@@@@@&ﬂb@)@é}ﬁh@@i -2-y1)-N-(3-0x0-3-(thiazolidin-3-yl)propyi)thiophene-2-

etRyRYSMEt4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)prop

oyl)pjpemgﬂﬂ&‘@mc.ﬁ?bmtﬁayl) N-(3-morpholino-3-oxopropyl)thiophene-2-carboxamide;

phf éh@bgirr%%%%%( %gﬁ@gﬁz{g{)%@ (|\£ gya oeﬂ?’%{%&?lﬁ%ﬂn IOX(?E opggm& ene-

(4 (benzofuran-2- yI)thlazoI -2-y1)-N-(3-(4-(2-(2-hydroxyethoxy)ethyl)piperaz

y?w Héﬁ@l?—é@rgdﬁéﬁﬁa@roxymethyl)plperldm 1-yD)-3-
N Ry hfu‘r’henezz-)?ﬁ%(i’éaz"é‘fi% -y)-N-(3-(4-(2-hydroxyethyl)piperidin-I-yl)pro
« pyIHRiOplretenZofoantioyathiae:2-yl)thiophene-2-carboxamido)propanoylpiperidine-3-

carboxylic acid;

e N-(3-(3-acetamidopyrrolidin-1-y1)-3-oxopropy!)-N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
carboxamide;

e 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propanoyl)pyrrolidine-2-
carboxamide;

¢ N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-0x0-3-(3-oxopiperazin-1-yl)propyDthiophene-2-
carboxamide;
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N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(2-cyanoethyl)piperazin-I-

yl)propyl)thiophene-2- carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(hydroxymethyl)piperidin-1-yl)pro

pyl)thiophene-2- carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-(dimethylaniino)pyrrolidin-I-yl)pr

opyl)thiophene-2. carboxamide; ethyl

[-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido) propyl)pi

. el(ll-dﬁ;l@[({gé_t- Fﬁﬁﬂgﬂﬁ%yl)t}}{a)zola—yl)thio;))/h)ene—Z-Qarboxamido)propanoyl)pipggding—%—) PIP
Ng?r -((’t()aenﬁ%furan-2-y|)thiazo|-2-y|)-N-(3-(4-hydroxypiperidin-I-yI)propyI)thio

. pM&b@n@&p@gﬂ%@ola—yl)—N-(S-ox0—3—(2—phenoxyethylamino)propyl)thiophene—Z—
NEfZRER %G furan-2-yl)thiazol-2-yl)-N-(3-(3-(N-ethylacetamido)pyrrolidin-1-

« YReopyhiibophens 2yoaibaxamigesphene-2-carboxamido)propanoyl)-N-(2-
Nhgd=ChenindieirardReyithibeebiriyl)-N-(3-(3-(N-methylacetamido)pyrrolidin-I-

. yl%p P eQEQ}QBD—%— '%2:991[9- ¢ —lgj— sobutyl(1,1-dioxo-tetrahydrothiophen-3-yl)amino)-3-
teg %}b(ﬁo@leﬁi&f@@agmﬁ?ﬂ-ai%h?gzgI-2-yl)thtiotph)énet-Z-I():arbo%miido))
ropyl)pyrrolidin- 3- Icarbamallt% 15471 - noyethyDpiperazinl-yl)-d-

* (S P S5 SR RRSE i
yI)propylsthiophene-2-carboxaniide; N-(3-(3-a_cetamidopylrrolidin-I

. _ = i ._ ¢ 11 _) i i .
e@ﬁ%ﬁ%%lggﬁgég@ﬁ%ﬁ@%ﬁﬁ%%@@df/?)ﬂﬂ@ﬁﬂé‘ﬁ@ hezsdtamide;

« 4384 Nbdeedbenzofureina-yithazol2-ybtyipphsne-Poardadeaineied) propyl)pi
peravindbieRitheytateexamide;

« Nnt4a(bnzeiurangnliiiazal-2-y) Nn(3rédsproprnbolingndraarhenyl)pipsiasgis-
n«iaryl)mﬁipyl)thiophene-?-carboxamide; _ S

- Nia(henzoluran-gyhiiiar oine-usN-i3ed dainveoaymingsidind-yhnronh.
thiophene-2- carboxamide; ‘

* N Betizbtaratirnhthibizeil 2-yIneriBne 2 tepaririforenard paasbiper
aZMRIiso pyl)thiophene-2-carboxamide; (R)- |

« -(Br{M(Anebenzafunanieyhthiaz ol 2/ epRena denylamino)-4-
-cextiusd iiidepopyiyRramidehylpyrro lidine-2-carboxamide;

« 1-@BcdNsbddhenzolmanzsryliniazeb s Winigpnene-dsarRaxamitmmiguyh,-
yreadbdiaende; carboxamide; methyl

Nl 2 ARG & carboramicolpropy ey
e ﬁ%a&@ig SMiBHSerazine-1-carboxyl ate; '

methyll-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxaniido)pro
. p)}w‘«é) E‘aﬂ& lér_arz:Z—yl)thlazol-Z—yl)—N—( ,—oxo—4—(pyr1d1n-3-y1methylammo)butyl)th1ophene-2-
C amide;

*  N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-(5-(methylsulfonyl)indolin- 1-yl)-4-oxobutyl)thiophene-
2-carboxamide;

+ tert-butyl 1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
carboxamido)butanoyl)pyrrolidin-3-ylcarbamate;

o N-(4-(3-acetamidopyrrolidin-1-yl)-4-oxobutyi)-N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
carboxamide; )

« methyl 1-(4-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiopheue-2-carboxamido)butanoyl)piperidine-
4-carboxylate;
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carboxylate;
(S)-1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)prop
y)-N,N- dimethy Ipyrrolidine-2carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-(pyrrolidin-I-ylmethyl)piperidin-I-
yl)propyl)thiophene-2-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-oxopiperazin-1-yl)propyl)thiophe
ne-2-carboxamide;

. 1-g}s‘ggﬂl(ﬁ%‘tféFPZBﬁj‘rérY-IZ,tﬁﬂ5%26@?%%16%&?@@%%@%&%0)pro pyl)pi
e LRGSR Eu e

» ethiyl2<pda¢3a(ien(Zy(bBiazo a4y tonaraldeythidphene Reanbioxamido) p
ropsAYBipEhicarere- At peapisie:

- e EVIA AN (et onzafrann2u)iaaelpy) ieRbentdpathoNaBIdan-
prapybeiperazine- I-carboxylate;

. N.'&%‘(Q%ﬁ‘éﬁ%%&(@é&é‘l&ﬁ Ao B A R ORI A W RBNAE.
hlqgﬁg&gﬁ - car oxamldre;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(2-(dimethylamino)ethyl)piperazi

n + &W@,ﬁ%@é@;& éz_)(?aﬁ%})o]gxglfﬁ}d@;e&%]gmno)p1per1Xm- 1 vyl)—lg—

N-(4-( &nzoturan- -yT t(hazof-’z-yl)-N-(3-(2-(hydroxymethyl)pyrrolidin-I-yI)pr

0 py%ﬁ%ﬁk@m;r@aﬁb@xgmﬂ@jyl)thiophene—Z—carboxamido)butanoyl)pyrrolidine—2~
N-@ @anLBturan-2-ylythiazol-2-yl)-N-(3-(2-(2-hydroxyethyl)piperidin-I-yl)pro

. p%&mﬂph@ﬂﬁ=@b(6afmmaﬁm'@ﬂ?);thiazol—Z—yl)thiopheneAZAcarboxamido)butanoyl)pyrrolidine—
N4afbenlsfuran-2-yl)thiazol-2-yl)-N-(3-(3-(hydroxymethyl)piperidin-l-y1)pr

.0 Wjalqmmﬁziﬁﬁﬁggﬁﬁm—ﬁ(4—oxo—4—(3—oxopiperazin— 1-yDbutyl)thiophene-2-
N-<{dodenaefuran-2-yl)thiazol-2-yl)-N-(3-(2-(hydroxymethyl)piperidin-I-yl)pro

pylthiophene-2- carboxamide; A .
R e o o
phene-2- carboxamide; . .

"(SLEPL TR R e e RS Folcin -
yhpropylitticphene-2-carboxamide;
*N-[34dNdédbyipiieraziniidybprichyl)hont(benzbiuramdbped r 2=y ) thiop
hear2oedybBipsHdife#-carboxamide;

« |- (B=(Nekdribrana afynamadolb)hjarol-2-yithigphenehgarbaxarmaiderpiRpbhdle-
,N2-chetbwahpdperidine-3-carboxamide;

NAAARRNZAHERD-SMIIRZOh 2V h- RSk R UYDRIRASAZIRs) )P
ow&iﬂg@mm&&%&mMﬁr?iée;( (A ST S L UMM IS
Epyjﬁgg%%‘éa”fn d%i‘éﬁ%%'ﬁ%%‘ki&';é%ﬁe‘}(y % et e hyhRipgrazin-l-yhpr

e N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(4-((2-cyanoethyl)((tetrahydrofuran-2-yl)methyl)amino)-
4-oxobutyl)thiophene-2-carboxamid

. N-(4-(benzofuran-2—yl)thiazol—2—yl)—N—(4-oxo—4—(2—(pyridin—3-yl)pyrrolidin—1—yl)butyl)thiophene—
2-carboxamide;

¢ N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(1-hydroxypropan-2-ylamino)-3-oxopropyl)thiophene-
2-carboxamide; :

¢ N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-methoxyethylamino)-3-oxopropyl)thiophene-2-
carboxamide;
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carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-(diethylamino)pyrrolidin-1-yl)prop
yhthiophene-2- carboxamide; 1-(3-(N-(4-(benzofuran-2-y
‘Dthiazol-2-yl)thiophene-2-carboxan lido)propyl)-N-methylpiperidine-
4-carboxamide;
N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(diethylamino)piperidin- |
-yl)propyl)thiophene-2- carboxamide;

. (F¥‘§ {4 g%qumr(ﬁéi%fmhﬁ%ﬂ)%@a-%Jgh)*ﬁﬁ*fébﬁéﬁ&?ﬁ%ﬂ*ﬁ@%ﬁﬂﬂ&)’ﬁr?op
ylfpyrro ine-2- carboxylic acid;

« 18N I(4B{peazotrar-R2ayRiiideabR2yi)thioplent-2-carboxamido)propyl)pip
eﬁmm%@@%}wolidine-2-carboxylate;

« Nnf4a(brRzaftranydnhiniaz oy DN dod-1 21 dimeianingeiaxoethyl)
pigesazinide;yl)propyl)thiophene-2-carboxaniide; an

_ ﬁ%@? DRI DN maisiTenviperezin

pﬁg)g 1 gar boxamide. 2 he compound of claim 1 selected

NI\@“ ‘ﬂ”@f enﬁgﬁ@j@éﬁiéﬁ?‘/?ﬁhﬁy S-MEBHBIMBBPERthiophene-2

_carBos:

. N1{4%6@%%?&)@19@1@1élzﬂl)rﬂﬂ)ime@dkﬁmﬁhéwBpﬁe@ﬁ)ﬂ%mh@iﬁﬂ@aﬂ%
oXafifEudgsg

« N1(B+mophehnaprapyhhMi{biphanyithirzob 2ayidiaicpbenendybpifeoxasdde;
Ncggbg3angids;lorophen yl)th iazo

. 1'Q:Ml()éé}liggfmp.m9”ﬁ%fgwjﬁni@m%{?ﬂzr&mmwQﬁiino)butyl)thiophene—Z—
Ne(a4b(>5aﬁhﬂarothiophen -2-yhthiazol-2-yl)-N-(3-morpholinopropyl)thiophene-

ide;
4 MF A s s Gl 2 e isp el 2o

2"3‘ %3 ﬁyﬁrﬁ‘b g}]ti %J’dﬁ'ﬁiﬁ??‘@%}fﬁ‘fﬁ’f@’l‘#yl) -N-(3-morpholinopro-
pﬁ%ﬁ%lop A0

. N(@mﬁ(mmeﬁlh@x?ﬂhév%tﬁiabdﬁ%y%(w@mmﬁbh@nﬁ@mwrﬁh ophene-2
CmRafmmhene -2-carboxamide; I

. NN&mwﬁbﬁhmpm&dﬂﬂk@phewﬁiﬁmazﬂkwwﬁamwmmmheﬁeﬁde;

3 -2- b
NE ?l{ Ceta yFliOB)ﬁleny eﬁ%/or%{%’l 24y3}f5\'ﬁ|z§lz% thlﬁpﬁ f 2r(r:f‘chrcf) ac[ﬂl nopropyl)
oth|bp1qeh§-@r@af{)m;mfd@n -2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperidine-4-
N-q@bRBFp#olinopropyl)-N-(4-(5-(pyridin-2-yl)thiophen-2-yl)thiazol-2-yl)thiop
« hanes 2psashexramin@iazol -2-yl)-N-(3-(3-(piperidin- 1-yl)propanaxnido)propyl)thiophene-2-
2-¢htbBamdepholinopropyl)thiophene-2-carboxamido)-N-(1,3,4-tbiadiazol-2-
yl)lth bé@ér?zéur%@ﬁ%mg%t 1)-N-(3-(4-(dimethylamino)butanamido)propylthiophene-2-
#Andgnethoxyphenyl) hlazol 2-yl)-N-(5- morphollnopentyﬁthlop%ene 2
-carboxam L
"N Iz‘ﬁéNosz*o%w%aivaﬂﬁ A BBy R S ey TR A By S 5t
« hioptienec2acatioxanide)propy!)-N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
N-{abxaadinethoxypyridin-3-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophe
« NE€x2%-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-hydroxy-2-(hydroxymethyl)-2-
methylpropanamido)propyl)thiophene-2-carboxamide;
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carboxaniide;
N-(4-(4-(2-(dimethylaniino)ethylcarbamoyl)phenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene-2-carboxamide;
2-(4-(2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4-yl)phen-
oxy)acetic acid;
N-(4-(4-(2-(dimethylamino)ethoxy)phenyl)thiazol-2-yl)-N-(3-morpholinoprop
yl)thiophene-2- carboxamide; '

. laghi
31/3 3%5%&%%%%&%%&%@)%&%@ Mliggboxamido)propano
- |-Bc@tylehbd@ri2(db(hientofunan-2-GhtlvproliRpytvephone 2 Dabdkaniido)p
ropyipptpeticine-4- carboxamide;
« Nx4s(benzefuranz2:)ihiagr2-yhaliR«{S A pipsridintd pyblpne paaansisgo) aro
p)slgfkuaphemazarﬁﬂéboxamlde

Nﬁ‘} (R,%QZZ Jyaa@g. %lelzh : -§_é4)d\'m() (4 4-dinydraxyRipgsidindsyDpropyht

xaml
4- ben of ran-2-yl)th -
o|6§ zofuran-2-yl)t |azoI 2 I 1azol— 2 g)ﬂ\l/drox methyl)pyrrolldln -1-yl)pr

N = iopherie-2
goxa dgpr%p%l)p)éro ?j}%newcaeri ylate;

e 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperidine-3-
carboxamide;

e ethyl 1-(3-(N-(4-(benzofuran-2-ylthiazol-2-yl)thiophene-2-carboxamido)propyl)piperidine-2-
carboxylate;

e  N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-hydroxypiperidin-1-yl)propyl)thiophene-2-
carboxamide;

e  N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-(2-hydroxyethoxy)ethyl)piperazin-1-
yDpropyl)thiophene-2-carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-hydroxyethyl)piperidin-1-yl)propyl)thiophene-2-
carboxamide;

o N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(2-cyanoethyl)piperazin-1-yl)propyl)ihiophene-2-
carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(hydroxymethyl)piperidin-1-yl)propyl)thiophene-2-
carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-(dimethylaniino)pyrrolidin-1-yl)propyDthiophene-2-
carboxamide;

e ethyl 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperidine-3-
carboxylate;

e  N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-hydroxypiperidin-1-yl)propyl)thiophene-2-
carboxamide;

e  N-(4-(benzofuran-2-ylthiazol-2-yl)-N-(3-(3-(N-ethylacetamido)pyrrolidin-1-
yl)propyl)thiophene-2-carboxamide;

e N-(4 -(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-(N-methylacetamido)pyrrolidin-1-
yl)propyDthiophene-2-carboxamide;

e tert-butyl 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxaniido)propyl)pyrrolidin-
3-ylcarbamate;
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(S)-N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-(methoxymethyl)pyrrolidin-1-
yl)propyl)thiophene-2-carboxaniide;

N-(3-(3-acetamidopyrrolidin- 1-yl)propyl)-N-(4-(benzofuran-2-yljthiazol-2-yljthiophene-2-
carboxamide;

ethyl 4-(3-(N-(4-(benzofuran-2-yhthiazol-2-yl)thiophene-2-carboxamido)propyl)piperazine-1-
carboxylate;

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(morpholine-4-carbonyl)piperazin-1-
yDpropyl)thiophene-2-carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4,4-dihydroxypiperidin-1-yl)propyl)thiophene-2-
carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(tetrahydrofuran-2-carbonyl)piperazin-1-
yl)propyDthiophene-2-carboxamide;

(R)-1-(3-(N-(4 —(benzofuran—2-yl)thiazol-2lyl)thiophene-2 -carboxamido)propyl)-N-
methylpyrrolidine-2-carboxamide;

1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)pyrrolidine-2-
carboxamide; '

methyl 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)pyrrolidine-2-
carboxylate; :

methyl 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxaniido)propyl)piperidine-2-
carboxylate;

(8)-1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propy!)-N,N-
dimethylpyrrolidine-2-carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-(pyrrolidin-1-ylmethyl)piperidin-1-
yhpropyl)thiophene-2-carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-oxopiperazin- 1-yl)propyl)thiophene-2-carboxamide;

1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperidine-2-
carboxamide;

ethyl 2-(4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperazin-1.-
ylacetate;

tert-butyl 4-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperazine-
1-carboxylate;

N-(4-(benzofuran-2-yi)thiazol-2-y1)-N-(3-(4-morpholinopiperidin-1-yl)propyl)thiophene-2-
carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(2-(dimethylamino)ethyl)piperazin-1-
yDhpropyl)thiophene-2-carboxamide;

158



. N-(4-(benzofuran-2-yl)thiazoi-2-y1)-N-(3-(2-(hydrox ymethyl)pyrrolidin-1-yl)propyl)thiophene-2-
carboxamide;

e  N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-(2-hydroxyethyl)piperidin-1-yl)propyhthiophene-2-
carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-(hydroxymethyl)piperidin-1-yl)propyl)thiophene-2-
carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-yI)-N-(3-(2-(hydroxymethyl)piperidin-1-yl)propyl)thiophene-2-
carboxamide;

e  N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(3-hydroxypyrrolidin-i-y)propyl)thiophene-2-
carboxamide;

e (S)-N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(2-(hydroxymethyl)pyrrolidin-1-
yDpropyl)thiophene-2-carboxamide;

e  N-(3-(4-acetylpiperazin-1-yl)propyl)-N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-
carboxamide,;

e 1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyi)-N,N-
diethylpiperidine-3-carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-hydroxyethyl)piperazin-1-yl)propyl)thiophene-2-
carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(2-methoxyethyl)piperazin-1-yl)propyl)thiophene-2-
carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-(diethylamino)pyrrolidin- I -yl)propyl)thiophene-2-
carboxamide;

e 1-(3-(N-(4-(benzofuran-2-ylthiazol-2-yl)thiophene-2-carboxaniido)propyl)-N-methylpiperidine-
4-carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(4-(diethylamino)piperidin-1-yl)propyl)thiophene-2-
carboxamide;

e (R)-1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)pyrrolidine-2-
carboxylic acid;

e 1-(3-(N-(4-(benzofiiran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propyl)piperidine-4-
carboxamide;

e  N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-(2-(dimethylamino)-2-oxoethyl)piperazin-1-
yl)propyl)thiophene-2-carboxaniide; an N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4-
(methylsuifonyl)piperazin-1-yl)propyl)thiophene-2-carboxamide.

25. The compound of claim 1 selected from:

¢ N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carboxamide;

e N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carboxamide;

159



N-(3-morpholinopropy!)-N-(4-phenylthiazol-2-yl)thiophene-2-carboxamide;
N-(4-(3-chlorophenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
N-(4-(5-chlorothiophen-2-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
methyl 4-(2-(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4-yl)benzoate;

N-(4-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)thiazol-2-yl)-N-(3-morpholinopro-pyl)thiophene-2-
carboxamide;

N-(4-(2,4-dimethoxyphenyl)thiazol-2-y1)-N-(3-morpholinopropyl)thiophene-2-carboxamide;
N-(3-morpholinopropyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-yl)thiophene-2-carboxamide;

N-(4-(5-methyl-1-phenyl-1H-pyrazol-4-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
carboxamide;

N-(3-morpholinopropyl)-N-(4-(5-(pyridin-2-ylthiophen-2-yl)thiazol-2-yl)thiophene-2-
carboxamide;

2~(N-(3-morpholinopropyl)thiophene-2-carboxamido)-N-(1,3,4-thiadiazol-2-yl)thiazole-4-
carboxamide;

N-(4-(3,4-dimethoxyphenyl)thiazol-2-yl)-N-(5-morpholinopentyl)thiophene-2-carboxamide;

N-(3-(2-oxopyrrolidin-1-yl)propyl)-N-(4-(3-phenylisoxazol-5-yl)thiazol-2-y-1)thiophene-2-
carboxamide;

N-(4-(2,6-dimethoxypyridin-3-yl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
carboxaniide;

N-(4-(4-(2-(dimethylaniino)ethylcarbamoyl)phenyl)thiazol-2-yl)-N-(3-
morpholinopropyl)thiophene-2-carboxamide;

2-(4-(2~(N-(3-morpholinopropyl)thiophene-2-carboxamido)thiazol-4-yl)phenoxy)acetic acid;

N-(4-(4-(2-(dimethylamino)ethoxy)phenyl)thiazol-2-yl)-N-(3-morpholinopropyl)thiophene-2-
carboxamide;

1-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxamido)propanoyl)piperidine-3-
carboxamide;

1-acetyl-N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thiophene-2-carboxaniido)propyl)piperidine-4-
carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(3-(piperidin- 1 -yl)propanamido)propyl)thiophene-2-
carboxamide;

N-(4-(benzofuran-2-yl)thiazol-2-yl)-N-(3-(4,4-dihydroxypiperidin- 1 -yl)propyl)thiophene-2-
carboxamide; and

N-(4-(benzofuran-2-yl)thiazol-2-y1)-N-(3-(2-(hydroxymethyl)pyrrolidin-1-yDpropyl)thiophene-2-
carboxamide.
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