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syndrome-associated capillary hemangioblastoma. There are currently more

than a dozen VEGFR2 inhibitors in clinical development for anti-angiogenic
therapy (Paz and Zhu, Frontiers in Bioscience 10:1415-1438 (2005)).

[0009] Another member of the VEGFR family, VEGFR3 (also called Flt
4) has been identified as a lymphangiogenic growth factor receptor which play
a key role in the growth of new lymphatic vessels (lymphanigiogenesis).



[0017]-Xis -S, -N(R5)- or-O; [0018]Z. and Z are
each i ndepeﬁo_luent ly -N(R5) - (CH2) g, -0, -S, or a
direct bond; [0019]Z2 is - C(O) or C(S) [0020]l mis
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DNA synthe51s after viral infection by inhibition of essential S-phase initiating

activities, may disrupt the virus fife cycle by preventing virus replication. This
same principle may be used to protect normal cells of the body from toxicity of
cycle-specific chemotherapeutic agents (Stone et al.,, Cancer Research,
56:3199-3202 (1996); Kohn et al., Journal of Cellilar Biochemistry, 54:44-452
(1994)).

[0012] Finally, while overactivation of RTK signaling pathways is often
the underlying mechanism for cancer, impaired deactivation of RTKs such as
the impaired down-regulation of RTKs via ligand-induced endocytosis or
impaired negative feedback loops, may also be the cause of some
malignancies. Another strategy for use of the molecules discussed herein
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-C(0)OR12, -C(O)N(R12)2, -C(0)SR12, or -N(R12)S(0)tR13
(wheret is 1 O 2); [0026]1R3 is hydrogen, hal o,
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-SR12, N(R12.2, ) -S(0)R13 (where t is 1 or 2),
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af d forman optionally substituted
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consi sting of*yptional |y substituted al kyl, optionally
substituted alf%enyl, optionally substituted al kynyl,
Etlonally substltuted cycl oal kyl, optionally
pEEett ed cycl oal kyl al kyl , optlonally substituted
aryl, optionally substltuted aral kyl, optionally
substi t ut ed het erocyclyl, optionally substituted
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. substituted straight or branched al kenyl ene chai n;
significant suppressive activily of delayer type hypersensitivity (DTH) without inhibition

of humoral immunity in mice by oralsadministration. The most active compound was 2-

(m-hydrocy-phenyl)imidazo[2,1-b]benzothiazole.

EP 0082712 disclosed the novel 2-phenylimidazo{2,1-b]benzothiazole compounds shown
by Formula (II) and the salt thereof, a process of producing the compounds, and the
pharmaceutical compositions containing the compounds. D3 further disclosed that the
compounds suppressed delayed type hypersensitivity reason, and were useful as
antiallergic agents, antitheumatics, therapeutic agents for autoimmune diseases, and

suppressants of rejection after tissue transplantation and skin graft,



[0035]. each R 12 is independently selected fromthe
group consi sting of hydrogsn, optionally substituted
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-Z17273R4 i's -0C(0) Cl- 15, then y—ntﬂ‘)'be met hyl ,
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accept abl e salt thereof. [0044]1n one enbodi nent, the

Q0Ifhound owdi lista sisigle bond of double bond;

{0017} X is -8-, -N(R%- or ~O-;

[0018] ' Z' and Z3are each independently -N(R®)-, -(CHa)q, -O-, -S-, or a
direct bond; : Y

[0019] Z2 is -C(O)- or ~C(S)~;

[0020} m is an integer from 1 to 2;

[0021] n is an integer from 1 to 3;

[0022] each q is independently an integer from 1 to 4;

[0023] R® is hydrogen, halo, hydroxy, optionally substituted alkyl, or
optionally substituted alkaxy:;

[0024] each R is independently selected from the group consisting of

halo, optionally substituted alkyl, optionally substituted alkenyt, optionally
substituted alkynyl, opfionally substituted heterocyclylatkyl, optionally
substituted heterocyciylalkenyl, opticnally substituted heteroaralkyl, optionally
substituted heteroaralkenyt, -R°0OR’, -R°SR?, -R®S(O)R® (where tis 1 or 2),
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pharmaceutically acceptable salt of the conpound of
formula (1), In one enbodi nent, the coﬁpounds provi ded
herein is a solvate of the corrpound of formula W In

v €oeAkesh ment, the conpounds provided hereip c‘rﬁm@ouwoosm
hydr at e of conpound of fornmula (1). In one enb

t he conpound provided herein is a prodrug of the
compound of formula (lI). [00461Such conpounds can bind
to one or nore kinases with high affinity and nodul ate
their activit In certain enbodi ment,, such conpounds
-ROeR B IR m%ﬁﬁ -RPENS ORI d)mdiﬂﬁ@:(eﬁlﬁ" nRﬁa(r@ffa” hﬂss

I ,ESS

Ho0I0RE I ER R CeBRIA S BOCHNG i NGz
1Rte( nW@; -RPQIOMRA TENRRM), AL RS S@))BRE mﬁd(sssﬂa

i fic subset klnasgs

LR et (R8 S<q>@ORoﬁwhﬁredwgﬂh@rmas@%%@)tw edwberebis 1 or
rR%)IN(med;(m@rSﬁﬁs 1359 ﬁ@@(@ﬂw@m&mmkt he

bed h
IR SIbL RICIIRE (Whmbds dpridd. RESERIMHRNGHORR ) miwdasre t is
Por hénmésgo)tumqwaémw)z (Wh@r& pmanﬁf Rehw)cy@im

h d.k
DB BR: N GG RSRHE TR INR b SBE ArEhR C()SR®,
WWR%WO@NWQEWRQU (RRONETROSRANRIICISNIRT 3! od

R ANE PN bers Eytgﬁebnﬁﬁgﬁ(@hagoﬁ SRNB R BSGE (SR,
WQG{@stemcmRﬂ)cﬂq%eR@oc R?)hﬁﬁ@@quép;&:al ly

HERIEIR e e RS- %‘é@@@e@%a*&i RSN -
RISRMNE) -RENRHRPIR” -Ré@{i:o ROOROPRE_RECEYIREHE)R?,

e dl
SR BRB ato s J‘é@% TRec %'p%‘gi‘c%@et en
-Rfen0)RICMNRHOR™ Q?%GI@)RQC[@N@@U cmscpdn:&yﬁ?ec

L R R s ST st S S I @)%gges or
SHEEROMRIS( Nﬁgg@r@@gﬁlgm Sea@-ﬂgﬁmﬁg af fected by

protel n ki nases (PK relat ed ‘e or nore

%R%@R anbha’eah) Nﬁ] gdq%eases or disorders
%ude W t kallmtatlg%m ] A). Cancers,
Oﬂg ludi ng, ?1% ifdinAeegNentyse ({tﬁ?’ |f@”hHWW§eP| palog piro,
®aviol yptionayhsubstituted wlionhaRAx.SH1ar é!‘*l’(R’2 OF\N"W [Where t

PO B e R oA i s i oy

(ndrere tnid ocrel)j | ung cancer; gastrointestinal tract
cancer ri ¢ _canc

|
BRRECLS, .l RSl dogs piades R ol e
JOREr -SRKceN(R'Gp) IBICIRIE(wWhencEs,1 6x2), abgpm‘? CAO)OR™,

%Zeg fﬁﬁ&e/ ggé ?Eognggﬁgé‘{@ 4338‘?‘ {1%2{ east

0027l ne ceRY laseleehedéromfthé heoupt mmsimﬂmbptwagllw albstituted

R Pl RleeSRAET hat R0 SRl P BefRroar.
Qntlomvaﬂy stbsiituterhoydoalkyl| oplioiliygubstinded cacloalkenyl and
SPtRANNY sQBQﬁEEecP er, prostate cancer, penile cancer,

ur et hral cancer . éurologlc tunors; endocrlne

[RB3H| as s, ealte R i indepandsntlyi hydiogen, Sratptionklly subsiitsted
ochronncytona adrenal cortical carcinong,

par at hyroi d carci noma and net astases to endocrine

gl ands. [0049] Further exanples of cancers are

basattell carcinoma; squanous cell carcinong,

chondrosarcoma (a cancer arising in cartilage cells);

mesenchymal - chondr osarcoma; soft tissue sarconas,

i ncluding, malignant tunmours that may arise in any of

t he nesodernal tissues (nuscles, tendons, vessels that

carry blood or lynph, joints and fat); soft tissue

sarcomas i nclude; alveolar soft-part sarcoma

angi osarcoma, fibrosarcoma, |eionyosarcons,




it
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enbodi nent, the leukem a is mast cell |eukem a.

anot her enbodlnent the di sease is systemc
mastocytosis. In yet anot her enbodi nent, the disease

i s myel odyspl astic syndrome (MDS). In sone

enbodi ments, the malignant tunor is a germcell tunor.
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[ 0064] I n ofie enbodi ment, such additi ogi
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nteral, ora or intravenous ge ivery
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matter described herein
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[o055]) C) Inflammatory diseases or disorders related to immune
dysfunction, including, immunodeficiency, immunomodulation, autoimmune
diseases, tissue rejection, wound healing, kidney disease, allergies,
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may be attached to the rest of the nol ecul e through

any two calbons within the chain. [0080]"Al kenyl ene"
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R’,%%B%Q?' |y substituted al koxy" refers to the radical
"109120PCT/ US2007/ 006613 17 having the formul a

OOBETIWher ei ﬁ:oﬁwpas:tmswtd mettdds foobreating betiseddeydomprising

AREn5 45 &k S B o o P o M B8 ractor

wesater (SCHRR ()Immmmgmpamatarspmd@ seredt. yinodne

SRS A0 o U RS0 B, TRl B £184 Bl
earcinume.e lhsonlie eamblodmmrm rthe lcanter ipIsendliecel! ltag oaxicet, or
Qrt%}%\;éﬁ e%ée}y Ib\r%glg- 2 yny ene ,:Jt?:_etéj_qst;ena)%lggé @:ro&agé ¢arcinoma. in
yeimnathgnhgingnd |m¢rdntheasqnvﬂr énenddretrial kymyererie aniothar

ogﬁ'n@ﬁlt @%‘ggnéeq %pﬁoﬁ\ﬁsqn%&hé;}b@rﬁ%%ﬁkﬁ ti‘:g gHg |s 2

¥ two carbo M no'
ignaplduo, Reg mgmatnl@gfoumugaanmtm am@luhemmanand

ﬁ"} (ﬁ’l}g aminﬁ‘geé?ﬁﬁg&%n\f grlé{%ﬁnla? 5¥ﬁte%ye[ enou

Opt on trtute am no ers
@UKam'%éﬁ\M#avulmgomﬁeem@@qi\«m@t maiﬂlkem@rlemaaim"éwkemna In

Qﬁ&ﬂﬁe?fen%ocﬁrﬂ@nf"thé‘ﬂ%eﬁ%':QQ%tb%néHﬁ%idéyiBﬁg ﬁ-l gé/t' atrgﬁher

defined herein, [0084]"Anti-cancer l%ents refe
gmbedireenh &g tﬂ@ga%% lfgmyesldwsetasbc syndeme (MDS). In some

éﬁ%@iméﬁi@t the MalgRAMILARY is 8Ydri &AL ¢n 28B8MHs?
%.g§V|nca al kal oi ds such as vincristine,

i dhe parm el tumenisseTpinstas appT dyrgsstin@nys. In yet
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-973 th | .g.., d bi
BB o s e o b ST EEas pere
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bERGE RATBMAR Epcll B et B & iR Enpoynd arg prpvites
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redni_nust i ne or none
HEHSBEYS s (iR P SnoiRer SMediite At GRlcHRERS s bvarian
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Fix ne o Fot ei hase
embodiment, the disease is sarcoma. In other embodiments, the canceris a

malignant fumor, or a hematologic malignancy such as leukemia and
lymphoma. In some embodiments, the leukemia is acute lymphoblastic
leukemia (ALL). In another embodiment, the leukemia is chronic
myelogenous leukemia (CML). In some embodiments, the lymphoma is T-



i nhi bitors, /inhibitors of pro-inflanna%gry cyt oki nes
(e.g., anti>TNF nol ecul es, TNF sol ubl e vweceptors, and
IL1) non-steroidal anti-inflamratory drugs (NSAI Ds)
VEute7/a891r ost agl andi n synt hase i nhi bitors (e.RLT/US2007/006613
chol i ne magnesi um sal i cyl atlé, salicylsalicyclic acid),
COX-1 or COX-2 inhibitors), or glucocorticoid receptor
agoni sts such as corticosteroids, nethylprednisone,
predni sone, or cortisone. WO

2007/ 109120PCT/ US2007/ 006613 18 [0086]"Aryl" refers to
cgll lypamaefinanatheiembodimaytsiperdispaneds dtinpathit east
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chremicessinaphiliscderkemian(GRlay | In sema e il thwnahgnant
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tio stltute as defined herein.
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thgmomé‘?éﬁve EﬁBFder' i$ |of?t5bé’ch%| MY&?OFl@i‘BS@' as defined

above. Both the al kyl and aryl radicals nmay be
[8p$$lonal | Wgﬁwrtmnﬁ@mddﬁeﬁmsﬁeaﬂﬁ@v@ 7 disease comprising

ddRHeXS koal ditlect IFhEES Hétedf ot BELEHVESMGANES  a Fit-3
nnnocycllc or bicyclic hydrocarbon radical consisting
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©rge emBryigsnshihe cg%@rclﬁ sRakceliyiee gy o breast cancer. In
Smet eRbedimeARS td Bdheer@ébﬁﬁﬁy?%nt AFHER R RERematologic
adamant 2].oct ane

rpeb@@qn%wr@w{ %PEW? ank draplors. 4nanati ergpodient, the
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SH5Bv eriman the il B gelfaniopeBipys o ML or is
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lympﬂmbwwcdeulmsmm @hdtBech pduiedemphbbiastialeukerphade dnother
b%bo%lrﬁgr?tn the H:sor (98 W }n@%'loc%sptastic syndrome. [n yet another
embodiment, the disease is an immune system disorder and/or inflammatory
disease. In another embodiment, the immune system disorder is systemic
lupus erythematosis. In another embodiment, the immune system disorder is
inflammatory bowel disease. In another embodiment, the inflammatory bowe!
disease is Crohn's disease and/or ulcerative colitis. |n another embaodiment, '
the immune system disorder is chronic obstructive pulmonary disease.

[0060] Compositions and methods for treating a disease comprising
administering to a subject in need thereof an effective amount of VEGFR- '
modulating compound are provided herein. In one embodiment, the disease
is cancer. In ancother embodiment, the disease is carcinoma. In another
embodiment, the disease is solid tumor. In another embodiment, the disease



chloronethy}, trifluoronethyl and

1- chf or o- 2-f uor oet hyl . [0093]"Fhloalké;yl' refers to

an al kenyl group in which one or nore of the hydrogen
ve o/ 1@n® repl aced by hal ogen. Such groups i ngirid2e07/006613
1-chl oro- 2-fl uoroet henyl . i18[ 0094] " Het er ocycl y1"

refers to a stable 3- to 15-nenbered ring radica

whi ch consi sts of carbon atons and fromone to five

het er oat ons sel ected fromthe group consisting of
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triazinyl, triazolyl and 1,3,5-trithianyl. WD

2007/109120PCT/U82007/006613 20 [ 0095] " Het er oar al kyl "
refers to a radical of the fornmula -RaRf where Ra
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is an al kyl radical as defined above .and Rf is a

het eroaryl radical as defined hereinL;The al kyl

radi cal and the heteroaryl radical nay be optionally
wolbebAadoydeed as defined herein. [0096]" Het er g9ty 006613
refers to a radical of thegornula -OR3Rf where - RaRf

is a heteroaral kyl radical as defined above. The al kyl
radi cal and the heteroaryl radical nay be optionally
substituted as defined herein. [0097]"Heteroaryl"

refers to a heterocyclyl radical as defined above
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to an anount, concentration or dosage of a particular
@@%’ﬂtsconpound that achieves a 50% inhibition of a

fgaserRl T ewerb%enpmo.a&rﬁs&ém&ﬁ Brévided hexrem idrer ati on
neasured via any the in vitro or cell base

BRAERAGRIUICHLY BREPIABIBITRY Selele P 3o ST BESH G Bateot, may be
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cORpbLORE, whB(arENOR)IEWd for @B41) pRREmic, NidRiGoNRenteral or

-NCRx) C(J) ORx, - N(Rx) C(J) N(RY) (Rz), - N(Rx) C(J) SRx,

-Si(R13, -N(Rx)S(0)2fr, -N(W S(0)2N(RY) (R9,
-S(0) 2N(RY) (Rz) , -R(0) (W2, -0P(0)(Rv)2,
-C(I)N(Rx) S(0) 2Rw, -C(J) N(Rx) N(Rx) S(0) 21r, .
C(Rx) =N(ORx), and -C(W=NN(RY) (K ), wherein:
[00102] Rx i s hydrogen, alkyl, alkenyl, alkynyl,



i

[00104]RI'~and Rz, together with the pitrogen atomto
whi ch they are attached, form a heterlocyclyl or
heteroaryl ; [00105]R N is al kyl, al kenyl, al kynyl,

vedy 8d09addiyd . cycl oal kyl al kyl, heterocycl yI PCT/US2007/006613

het erocycl yl al kyl , aryl, argl kyl, heteroaryl, or

het eroaral kyl ; [00106] 1r is al kyl, al kenyl, al kynyl,
cycl oal kyl, cycl oal kyl al kyl , heterocycl yl,

het erocycl yl al kyl, aryl, aral kyl, heteroaryl,

het eroaral kyl, hydroxy,-0Rx or -N(RY)(Rz); and J is O,
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I's al l\’{ al kynyl cycl oal
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Rz iner §had. by]»:&,oﬁ\%ta?écpﬁf Yéhicl8lcoh@ofy |ﬁ%hé'd‘é\ébnce of morbidity or
[00112] each i S i ndependently hydrogen, alkyl,

Mok, al kynyl ,
DETAILED DESCRIPTION
[0074] Provided herein are imidazolothiazole compounds of formula (1)

that have activity as protein kinase modulators. Further provided are methods
of treating, preventing or ameliorating diseases that are modulated by protein
Kinases and pharmaceutical compositions and dosage forms useful for such
methods. The methods and compositions are described in detail in the
sections below. '

A. DEFINITIONS
[0075) Unless defined otherwise, all technical and scientific terms used
herein have the same meaning as is commonly understood by one of ordinary
skill in the art. All patents, applications, published applications and other
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cycloalkyl,(@ycloalkylalkyl, het er ocycll,

het erocycl yl al kyl, aryl, aral kyl, heteroaryl, or

het er oar al kyl ; -- (00113] Rand Rz are each i ndependently
VR WOHYERO ol kyl, al kenyl, al kynyl, cycl oal ky|PCT/US2007/006613
cycl oal kyl al kyl , heterocycﬂ?l heterocyclylalkyl,

aryl, aral kyl, heteroaryl or heteroaral kyl; [00114] RY
and 1122, together with t he nitrogen atomto which

they are attached, forma heterocycle or heteroaryl;
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[0079] "Alkylene” and *alkylene chain" refer to a straight or branched
divatent hydrocarbon chain consisting solely of carbon and hydrogen,
containing no unsaturation and having from one to eight carbon atoms, e.g.,
methylene, ethylene, propylene, n-butylene. The alkylene chain
may be attached to the rest of the molecule through any two carbons within
the chain.
[0080] “Alkenyiene” or “alkenylene chain" refers to a straight or
branched chain unsaturated divalent radical consisting solely of carbon and
hydrogen atoms, having from one to eight carbon atoms, wherein the
unsaturation is present only as double bonds and wherein the double bond
can exist between any two carbon atoms in the chain, e.g., ethenylene,
prop-i-enylene, but-2-enylene. The alkenylene chain may be
attached to the rest of the molecuie through any two carbons within the chain.
[0081] “Alkoxy" refers to the radical having the formula -OR wherein R
is alkyl or haloalkyl. An “opfionally substituted alkoxy” refers to the radica!
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zinc; andfother netal salts, such assgdi.um hydr ogen

phosphat e “and di sodi um phosphat e; and™al so i ncl udi ng,
alts of mneral acids, such ashydrochlorides and

“%?qﬂyf@ém and salts of organic acids, such asPCT/US2007/006613

acetates, lactates, malates!’ tartrates, citrates,

ascor bates, succinates, butyrates, val erates and

fumarates. [00120] Phar maceut i cal | y acceptable esters

[ ncI ude, al kyl, al kenyl, al kynyl, awl, het eroaryl
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[00125] " SL{L,_fi de" refers to the radi cal('havi ng the
formula' - SR wherein R is an al kyl or hal oal kyl group.
tionally substituted sulfide" refers to the

W%Eﬂ(’&g #914aving the fornula - SR wherein R i s aRCT/US2007/006613
optionally substituted aI kyl® as defi ned here| n.

[ 00126] As used herein, "substantially pure" neans
sufficiently hom)geneous to appear free of readily
detectable inpurities as determ ned by standard
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[00129] 1t i nder tood that the compounds
provi ded he"rs‘é‘f"ﬁ% %‘EWP SWehiral centers. Such

[orBdhl centldeteroeyclyit refereid Hetatild - (R 5ahefBered ring radical
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[00131] As used herein, the term"enantionerically
pure" or "pure enantiorrer" denotes that the conpound
conprises nore than 75% by wei ght, nore than 80% by
wei ght, nore than 85% by wei ght, nore than 90% by
wei ght, nore than 91% by wei ght, nore than 92% by
wei ght, nore than 93% by wei ght, nore than 94% by
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WO 2007/ 109120PCT/ US20071006613 26 [00%32] Where the
nunber of any given substituent is not ‘specified
(e.g., haloalkyl), there may be one or nore
WEOET1098nt s present. For exanple, "hal oal kylFCTmB82007/006613

include one or nore of the Bame or different hal ogens.
[00133]In the description herein, if there is any
di screpancy between a chenical name and chem ca
structure, the structure preferably controls.

any

RS a5y Sl b oy Bl RS oo
systemunans the hitlogahast sifae b%rﬁ§ in the ﬁ’é?téﬁb'c?cﬁ%mg Sh&ten
n _usa reco ed abbrevi ations
FHiREMAEDEohHipRaNodres; henaiaan atemey sespiorate.
e T ) AT A N o
1 Peysligdigesystensay bpcitashed [tgo‘lssg]a:n structure

|ar@cmetbmaiomme¢aﬁban d@@ﬁmﬁ:chfreeulﬁ ?ﬁQhS &@&gx{;@f a stable
dOUbl Eﬁ@g@ﬁ%§9ﬁ§wduﬁgmagcwﬂw(qmggglnd@de.-s- or a
[ 00140] %%rldﬁ'uyi.@z@bmﬂ,rbet%@dazolyl, benzindolyl, benzisoxazinyl,
benzol4,6limidazo{1,2-alpyridinyi, benzodioxanyl, benzodioxolyl,
benzofuranonyl, benzofuranyi, benzonaphthofuranyl, benzopyranonyl,
benzopyranyl, benzotetrahydrofuranyi, benzotetrahydrothienyt,
benzothiadiazolyl, benzothiazolyl, benzothiophenyl, benzotriazolyl_,
benzothiopyranyl, benzoxazinyl, benzoxazolyt, benzothiazolyl, p-carbolinyl,
carbazolyl, chromany!, chromonyl, cinnalinyl, coumarinyl,
decahydroisoquinolinyl, dibenzofuranyl, dihydrobenzisothiazinyl,
dihydrobenzisoxazinyl, dihydrofuryl, dihydropyranyl; dioxolanyl,
dihydropyrazinyl, dihydropyridinyl, dihydropyrazolyi, dihydropyrimidinyl,
dihydropyrrolyl, dioxolanyi, 1,4-dithianyl, furanonyl, %uranyi, imidazolidinyl,
imidazolinyi, imidazolyl, imidazopyridinyl, imidazothiazolyl, indazolyl, indolinyl,
indolizinyl, indolyt, iéobenzotetrahydrofuranyl. isobenzotetrahydrothienyi,
isobenzothienyl, isochromanyl, isocoumarinyi, isoindolinyl, isoindolyl,
isoquinolinyl, isothiazolidinyl, isothiazolyl, isoxazolidinyl, isoxazolyl,
morpholinyl, naphthyridinyl, octahydroindolyt, octahydroiéoindolyl, oxadiazoiyl,
oxazolidinonyl, oxazolidinyl, oxazolopyridinyl, oxazolyl, oxiranyl, perimidinyl,
phenanthridinyl, phenathrolinyl, phenarsazinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, 4-piperidonyl, pteridinyl,
purinyl, pyrazinyl, pyrazolidinyl, pyrazoiyl, pyridazinyl, pyridinyl,
pyridopyridinyl, pyrimidinyt, pyrrolidiny!, pyrrolinyl, pyrrolyl, quinazolinyl,
quinolinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuryl, tetrahydrofuranyil,
tetrahydroisoquinolinyl, tetrahydropyranyl, tetrahydrothienyl, tetrazolyl,
thiadiazolopyrimidinyl, thiadiazolyl, thiamorpholinyl, thiazolidinyl, thiazolyi,
thiophenyl, triazinyl, triazolyl and 1,3,5-trithianyl.
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[00141]mi5(an integer from1 to 2; [00442]n is an
integer fromlto 3; [00143]each g is independently an
integer from1l to 4; [00144]R i s hydrogen, hal o,

W20 BI¢1200pt i onal |y substituted al kyl, or optromasioyroossis
substituted al koxy; [00l145]8ach Rl is independently
sel ected fromthe group consisting of halo, optionally
substituted al kyl, optionally substituted al kenyl,
optionally substit ut ed al kynyl, optionally Substituted

het erocycl yl al kyl tionally subst i t ut ed
AR?%Yr obycl w%tpmﬂky ‘spfare fael ppdicabef thedfognula -R.R; where R,

ie %h%lﬂﬁrrﬁhiﬁélll?%? Wh ? oég%ﬁﬁ} sy ﬁé’tep@érgf F%{ i1 58 Wefined

ere 1
hemsiy, R17|)‘? aloRpiipal eroamb@g)claz may-we op kTR IR7

s&q&ég%d ANRGANGZ4109120PCT1US20071006613 27
“R60(S) OR7, - R6C( NR7) OR7, - R6C(0) N( R7) 2,

[0088)( S) N( R ateraaraioni; jetereton radie(cd the RITRIACAR,R; where

%ga tﬁsfe;oa% %éﬁé @%@éﬂﬁ%ﬁ%ﬁ The a‘iigﬁt(-QMchiQ d the
I-Bteroqmlg(a@i)cgugm N@ pppgn@l}mgut@stttuﬁegl as defirmd herein.
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b bR G EOx B 2oty aigdinzopy s
thtc(mx)awma;aﬂnywm;ml or N(fR12) St( 0O)R13 (where t is
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thotty 2): L e Samad ERiEto BliBdiralFt X Bpuaary
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- wherein -RaRe is a heterocyclylalkyl radical as defined above. The atkyl

radical and the heterocyclyl radical may be optionally substituted as defined
herein.
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[ 00150] each R6 is independently a difect bond, an
optionally substituted straight or anched al kyl ene
chain, or an optionally substituted straight or

wquﬁh@gzal kenyl ene chain; [00151] each 127 i
i ndependent | y sel ect ed froral(l ) or (ii) bel 0390%2007/306613

2007/ 109120PCT/ US20071006613 28 [00152] (i) R7 is

sel ected fromthe group consisting of hydrogen,

optional Iy substituted al kyl, optionally substituted

aI ken optionally substituted al kynyl, optionally
ﬁ/t ut ed' 1Syt referin an eprauntatancestiation tout:leslage of a

@éﬁﬁ &ﬁér’%k%dﬁ%bouﬁ%ﬁeag %‘?:H%(/e§ “a’b§(5% ttHf\ %ﬂﬁ@u;cy A ma
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s J@Nmthﬁ)zgﬂrﬁ:@??tﬂ orﬁgﬁgggﬂggug%gngl LdRc)th(fi]
Bﬂ“‘@é@ FIgQﬂQ“"’F@”&P"PIdependent ly selected fromt he
{ t |
gmaun; °°B£°’.R§A§ ﬁgd&fggggta{kggt@querﬁp df ! cx,opt I‘Hﬁﬂ c.f)}éo%ﬂ(ylalkyl
E ?'F!ﬁ%{ eaefarﬁa%w lkypanbramefikyl, ﬁﬂb@tqafylt@rdheteroaralkyi

moabgp! kyl ,ROMd RH%Jré)éa&HbﬁdéééHo%ﬁtlﬁerb&?déw LkyK Hikenyl,
tional l upstituted aryl, optionall'y subst ty cF
SIUTRD Bycitakyh Rupips Iy RYeN; helete YR iestpeygiyialkyl, aryi: aralkyl,

hptaroasd, lof rﬁﬂ@f@brélldjﬂedr het erocycl yl al kyl, optionally

tutegdyhet d t [ b tituted
REL o o) R PR dh @i e Siiceabisaciouviion they are
strhaiuect dofm anhétbrogeiylior n@mww Bg of opéI I OPEI | yI

tute k su |t ted al kenyl ,
@lb%%Lal I yasuﬁgkf‘i 8 Lﬁ(ﬂged‘ygl% L CVGB:ﬁ Ma‘l’“}’%@ﬂ%ﬁéw& ut ed
bytalrowcilhlw hetegmoymhddlkyd aq&b,&aratldy{ Wmhﬂ%m‘*ﬁ{‘ﬁ“"ﬁ“

a S on itute
@’%PE& OBy 1ol ShemE A LB HEREM Sy RtoEaky
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ﬁ@é&gara kyI %g%rﬁl @pgpg \#gosgﬁi ituted

190808D)] (i) Umeﬁﬁlmnen&se SHSEBRRlY tesmibal m&b(e not
% }_{,H% ﬁl?%ﬁgr]s@%# Haft thg%lﬁg&?ﬁ&f’oﬁ dan gg:olzlr on any carebon of

the alkyl aikeny: or alkynyl group

[00108] “Optionally substituted aryl”, “optionally substituted cycloalky!”,
“optionally substituted heteroaryl” and “optionally substituted heterocyclyl”
refers to aryl, cycloalkyl, heterocyclyl and heteroaryi radicals, respectively,
that are optionally substituted by one or more substituents selected from the
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Rl may not be hydroxyl, nethoxy or nethoxycarbonyl;
WO 2007/ 109120PCT/ US2007/ 006613 29 [001261] (iii) if
-Z1Z27Z3R4 is -NHC(0) C(0)ORp, where Rp =H, nethyl, or

veb Bathmosilien R1L may not be nethoxy; [00162] (i \Qcﬂrlfszommaﬁm
or

-Z1727Z3R4 is -CH2C(0) ORp, where Rp =H, nethyl,

ethyl, then IRL may not be nethoxy or ethoxy;
[00163](v) if -Z1Z2Z3R4 is -0C(0)CH3, then RL may not
be methyl, nethoxy or ethoxy. [00164]1n one

enbodi nent, the conpound is a single isoner, a mxture
qu%mmlﬁlngaofrmﬁenmdo nhaipalial, d)rhloaikmml,sazudn snwnal @xo,a

T A e e

bef@wwla!évb |hnter9aal detemecalyl da‘rcnlax aBl NIREGRE), sRY BRY, -

Ao a S RAIPRE BN AR, I AIER 2R GRAL ki i
@forﬂdrthQC((Jblji -Rﬁoa@)c&abeafmemm(m&bo@mf dls)Sll?‘
R e R P R B R TPS  hor o
«rl% N(RI)YoEh S ,oR”SHB‘”ho n‘g‘gd(mi‘)sj(fo)ﬁm rﬁ”u(?f)s(opmmmw)n-
@*“E‘?i’)?% PRSPl B R b S iR
H@(Jmmmameqw I-B“GtR"aENG(dR‘é)tarai mm)mmwr(mn
WRErdReny! ring. [00167]In one enbodiment, R4 is

optlonally substituted heterocyclyl or optlonally
98991 t ut egapbReivindgpeadedntiy albylenararabtiesctaondas
bed T S
(3701 200  ERER 0T RuBBeRhey TR SR WED. Mol
Eweﬂwi heaterocyely!, heterosydylatiylirarg etallsyl sebtectart,
rgmr v ted al kyl, optionall
%ﬁtjl tute cl og?hy?'smgﬁtil(% ally su)t;st it Et ed ar yIy
EPﬁfl &hal | yR' u%gtiqyt @wm@lbvm&mmalk&&wmlmamﬂ y
e
B R, b R R B el ot
F098 1Bkt er oeapar'?s Iarr@e@an@l@ﬂ%:d hydregepnaliyh a*harwi alkynyl,
n
gydwaﬂ cy&lbhiidang), HORARc! | iR c§ d‘E'?et et e kyn1

nber ed optlona Iy substitute
Retereabar mskeroaralkyls 512 menbered optional iy

pohgs) t ut edtz*@ﬁ@ke%rry leachdidndehtly h%?dgénab&gi aﬁlze% !

| ect ed r pore nitrogen fur or .
?'EVBWe%%a@ﬁ«éwtﬂoam'aW dl%emb’ﬁ dieterocyeiaing, sy, aralkyl, ~
ﬁem&a@utoemmmwwl [00168] I n anot her enbodi nent,

5%1 2] sel e&t" andfFEZo togethe \Itrvgwt)hé: glrigrsolgse-‘:tnI antgmotfo which they are
attached, form a heterocycle or heteroaryl; and

[00115) Jis O, NR*or 8.

{00116} Unless stated otherwise specifically described in the
specification, it is understood that the substitution can ocecur on any atom of
the cycloalkyl, heterocyclyl, aryl or heteroaryl group.

[o0117] “Oxo” refers to =0.

[00118] "Pharmaceutically acceptable derivatives” of a compound
inciude salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters,
hemiacetals, hemiketals, acids, bases, solvates, hydrates or prodrugs thereof.
Such derivatives may be readily prepared by those of skill in this art using
known methods for such derivatization. The compounds produced may be
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[ 00169] vvheE_gi n, each Rl is independent{y selected from
hydr ogen, hal o, optionally substituted alkyl,
optionally substituted cycloal kyl, optionally
W& A58T10010ed aryl, optionally substituted het erqreys2bylopesis
and optionally substitutedZeteroaryl. [00170]1n
anot her enbodi nent, R4 is selected fromthe group
consi sting of: O\ - rNS, HN111 ,NRL 4°14.1
HN-oHN Nand ...S, N, R N, RW' '
administered to animals or humans without substantial toxic effects and either

are pharmaceutically active or are prodrugs.
[00119] Pharmaceutically acceptable salts include, but-are-netlimited-te,
amine salts, such as. N, N-dibenzylethylenediamine,
chioroprocaine, choline, ammonia, diethanoiamine and other
hydroxyalkylamines, ethylenediamine, N-methylglucamine, procaine,
N-benzylphenethylamine, 1-para-chlorobenzyl-2-pyrrolidin-1'-yimethyl-
benzimidazole, diethylamine and other alkylamines, piperazine and
tris(hydroxymethylaminomethane; alkali metal salts, such as
lithium, potassium and sodium; alkali earth metal sélts, such as

barium, calcium and magnesium; transition metal salts, such as

zinc,; and other metalt salts, such as 1 sodium
hydrogen phosphate and disodium phosphate; and also including,
salts of mineral acids, such as hydrochlorides and
sulfates; and salts of organic acids, such as acetates,

lactates, malates, tartrates, citrates, ascorbates, succinates, butyrates,
valerates and fumarates.

[00120] Pharmaceutically acceptable esters include,
alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyi, heteroaraﬂ{_yl; cycloalkyl and
heterocyclyl esters of acidic groups, including, - carboxylic

acids, phosphoric acids, phosphinic acids, sulfonic acids, sulfinic acids and
boranic acids.
[00121] Pharmaceutically acceptable enol ethers include,

derivatives of formula C=C(OR) where R is hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cycloatkyl or heterocycly!.
Pharmaceutically acceptable enol esters include,
derivatives of formula C=C(OC(O)R) where R is hydraogen, alkyl, alkenyl,
alkynyl, aryl, heteroaryl, aralkyl, heteroaralkyi, cycloalkyl or heterocyclyl.
001221 As used herein and unless otherwise indicated, the term
‘hydrate” means a compound provided herein or a salt thereof, that further
includes a stoichiometric or non-stoichiometeric amount of water bound by
non-covalent intermolecular forces.
[00123] As used herein and uniess otherwise indicated, the term
“solvate” means a solvate formed from the association of one or more solvent
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[00171] and (e_ach Rl is independently sel/@cted from

hydrogen, hafto, optionally substituted "al kyl,

optionally substituted cycl oal kyl, optionally
WQG@%”H‘}?’Gﬂed aryl, optional I¥ substituted het ECTAIPRI0YHN06613

and optionally subst i t ut ed2het eroaryl. [00172]1n

anot her enbodi nent, the conpounds provi ded herein have

formula (1), wherein R4 is selected fromthe group

consisting of: 31 R1IRio Ro RioFoo\r-,N 0.NS, NO

HORLATOARBLAR phelinsd tLROR T HadeRastn epger
W@ﬁst(gt%dm@hmydr@iﬁ dihyalratg, kwwrat:eute&wmtc?ﬁl kyl,
081240, | s aeniicn 881 AR P BRLI A fer.
mﬁtam@zgﬁrbumneem moR siepshyrgrogessesalriothervise awhkeﬂted) to the
HH8loBRiatl it BBl Roterstisely SF01R i of i Sshpound.
“Enpotiucera prdmu'gstthharbﬁcﬁbtucélW&ﬁblwmﬁ@md is modified
R Y T AR N —
Ehekprodrug maebe mleeql;nﬁrtb alfet thes rﬁaa]@h@lmabihnj olﬂthe transport
rﬁﬁgr oggﬁmi Bﬁ#?é‘]@ tofm% ke%'ﬂ&ﬂ%dﬁg or lﬁzflqltg Bl |mprove the flavor
of a drug or to alter other characteristics or properhes of a drug. By virtue of
knowledge of pharmacodynamic processes and drug metabolism in vivo,
those of skill in this art, once a pharmaceutically active compound is known,
can design prodrugs of the compound (see, e.g., Nogrady (2005) Medicinal
Chemistry A Biochemical Approach, Oxford University Press, New York).
(00125} “Sulfide” refers to the radical having the formuia'—=SR wherein R
is an alkyl or haloalkyl group. An “optionally substituted sulfide” refers to the
radical having the formula —SR wherein R is an optionally_ substituted alky! as
defined herein. :
[00126] As used herein, “substantially pure” means sufficiently
homogeneous to appear free of readily detectable impurities as determined by
standard methods of analysis, such as thin tayer chromatography (TLC), gef
electrophoresis, high performance liquid chromatography (HPLC) and mass
spectrometry (MS), used by those of skill in the art to assess such purity, or
sufficiently pure such that further purification would not detectably alter the
physical and chemical properties, such as enzymatic and biolagical activities,
of the substance. Methods for purification of the compounds to produce
substantially chemically pure compounds are known to those of skill in the art.
A substantially chemically pure compound may, however, be a mixture of
stereoisomers. In such instances, further purification might increase the
specific activity of the compound.
[00127] Unless specifically stated otherwise, where a compound may
assume alternative tautomeric, regioisomeric and/or stereoisomeric forms, all
alternative isomers are intended to be encompassed within the scope of the
claimed subject matter. For example, where a compound is described as
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[00177] 1 p anot her enbodinent, Rl is ~R6ORIN(R7) 2,

wherein i{R6 is a direct bond, an optﬁgnally substituted
strai ght or branched alkylene chain or an optionally
waolbRbhbited straight or branched al kenyl ene GhRaifyino6s13
20071109120PCT/ US2007/ 0066133 32 [00178] two (R7)s
together with the nitrogen atomto which they are
attached forman optionally substituted heterocyclyl

or optionally substituted heteroaryl; and [00179] Rg

is an optionally substituted straight or branched
hbkinpeme afttaiortaatoraeriofdrmsnitlis intendest thatitrebsthrtaugimers be

kenyl h 00180] | th
ShrabPASRT BT, T\ “(ap [ 0018 L where K i< -0(0)-

[QoaR8R) cr, ThQEELR) gidrpour{dsHRpiib{CHeitrmay be enantiomerlcally

E%@? g%(%?ﬁg S(E&E%rglgl roélz @Zs%_ﬁ?@qlc r@% ) ﬂ_lNﬁ%nggquQ amino

6ig(repid0e’) ductoresidubs realy bizosfdzithie® €8] dr DeforM:  TheS-,

fiﬁ@%&fﬁ%‘s St EP T A5 ToeiBlen Radiergly L. When

notisperitiah theyresiduenisde L forrmmAk asediherdel() 188 tevid "amino acid”

T T T

S wdesfigticatiod. NEhee designatiom id'" ;maaedimg smoehinouaaid designation

Pelo R 519" e b Felio ® megriilicor eigBgg. e

Hesignatibn Pai} posymdmg aptansinaldcid dedighatiart &z:igakil@p) refers to a

SAELPOB! ok 2L DAL S AN a B LOFRL Y pgypood

treRgtiral-c@Risrs of MiRtaN@ounsé @rovRiSd hateim endy isdgrgor 2)

8%? bon olfu:(@'\(f) %gisgt(‘.l% %%5%% rﬁ'!ethte art Wil rgFogsli;ze that

Pccmsqrem ofa zo:moun@eipdtso[é?itfwn ﬁeawwent foneernpounds that
d

ghe§@&§%ﬁe§iﬁgae9 9@ Higfét AR du&fgkﬂoﬂ lth &Hﬁ:mnh%% (S)

&IBstituted al kynyl, optionally subst | tut ed

gotakep! kyl g |§%'b@nﬁ‘{dél‘sl%595tﬁétttﬂb%n&?/&l ﬂg lll@k—:-h)ﬂereln may

optiohally substituted ar tion stitut

spalawy Fhir %Jp'-ﬁﬂs?fér I@U%%‘faltcﬁﬂ@ﬂs ﬁ@@%@?@ltmf the (R) or (S)

eeﬁf.ggmahbu M%&'Hé% ﬁﬂx@u@é gieye! ylal kyl, opti onal ly

t ut ed_ het éroaryl dotlonallal substitute
(S)-, or (D)- and (L)-isomers
may be prepared using chiral synthons or chiral reagents, or resolved using

conventional techniques, such as reverse phase HPLC,

bar al lgntlcagh@ctwe (+) and (-), (R)-an

[00131] As used herein, the term “enantiomerically pure” or *pure
enantiomer” denotes that the compound comprises more than 75% by weight,
more than 80% by weight, more than 85% by weight, more than 90% by
weight, more than 81% by weight, more than 92% by weight, more than 93%
by weight, more than 94% by weight, more than 95% by weight, more than
96% by weight, more than 97% by weight, more than 98% by weight, more
than 98.5% by weight, more than 99% by weight, more than 89.2% by weight,
more than £9.5% by weight, more than 99.6% by weight, more than 88.7% by
weight, more than 99.8% by weight or more than 89.9% by weight, of the
enantiomer.
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[00188] each,R13 is independently selected fromthe
gr oup consigling of optionally substituted al kyl,
optionally substituted al kenyl, optionally substituted

wah kooydor2e0pt i onal Iy substituted cycloal kyl, qeih@Bdhkdssis
substituted cycl oal kyl al kylzg optionally substituted
aryl, optionally substituted aral kyl, WO
2007/ 109120PCT/ US20071006613 33 optionally substituted
heterocyclyl optionally substituted
heterocycl aIkyI optionally substituted heteroaryl

&bt i ong{}’westbsmmfmré& e civensubstijuentip oobspedified (e.g.,

) T AR s o
-Trdenlby NM iRglydRrnE of mene of thengam RYGitferent halogens.

rggagsP) N(R Wséi‘%oﬁ%ér hwa tqé‘ taU? %déc?%rll% between a

substltute opt | ona y su [
BRTAl mwngl%@tqhmrm@al stTucjurl theoptruasues preferablyt canttais!
| kyl
Sl |y “Sub el 3¢ Sblavi e T oR T bidte Bl argups,
amirg pridsand ether pyrrweygtm.tameunlﬁeﬁ mcb@qtedwtherwuse in accord
h'tﬁ@iﬁbbmrﬁéﬁ%hé@t@@056&&9 %}5&4.- +tf’dﬁ§yb[)tﬁ%°fu@ﬂgl-lbé

ﬁubst jtuted het eroaryl and lp I ona stitute
SruPi§sion Ry | 'qumlge i Nemghe a&mdaeemeﬂpchﬂr 1872/ uor o,
byoap.o4mt hyl , ethyl, hydroxy, methoxy, diethylam no
or carboxy [00191 In one enbodinent, g is 1-3. In one
enbodi nent B:q i SAMPRUNDS 4. |n one enbodiment, Kis

podsect bevene [e@i%'&ﬂ“eﬂt WE c@ﬁ?@@h&? 'Eﬁ'ovna%éi sc;lre §f fortlila (1):

anot her enbodinment, X is - wher e

hydr ogen or | ower }ﬁ% anot her enbodl mant, Xis
-0-. [00193]In gpe efibod t,b(Rzarzzzs- i s - NHC(0) NH-,
- NHC( 0) N( CH3) -, - N( CH3) CR)} R~ C(0) kP , - NHC( 0)

- NCH2C( 0) NH- . In one embodi ne N is

-NHC(O0) NH-. [00194] I n anot her \g t,;pﬂ%)\}ﬂ ded herein

‘e

is a conpound of fornula (la): ereln the vari abl es
0436k def winedeial sewher e herei n.

[00137] bond b is a single bond or double bond;

[00138] X is -S-, -N(R%)- or ~O-;

[00139] Z' and Z° are each independentty -N(R%)-, -(CHz)q, -O-, -S-, or a
direct bond;

[00140] Z?% is -C{O)- or —C(8)-:

[00141] m is an integer from 1 to 2;

[00142] n is an integer from 1 to 3;

[00143) each q is independently an integer from 1 to 4;

[00144] R® is hydrogen, halo, hydroxy, optionally substituted alkyl, or

optionally substituted alkoxy;

[00145] each R’ is independently selected from the group consisting of
halo, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted heterocyclylalkyl, optionally
substituted heterobyclytalkenyl, optionally substituted heteroaralkyl, optionally
substituted heteroaralkenyl, -R°OR’, -R°SR’, -R*S(O)R® (where tis 1 or 2),
-REN(R")2, -RECN, -RPC(O)R’, -R®C(S)R7, -R8C(NR7)R7, -R®C(O)OR?,
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[00195] I n- anot her aspect, provided herein is a
conpoundiof formula (la): WO
2007/ 109120PCT/ US20071006613 34 0 REGNAN H H  wherein

wdeodragdiap! es are as defined el sewhere herei perus2007/006613
[00196] I n anot her aspect, pgovided herein is a

conpound of forrmula (I11): RII in (I 1)

[ 00197] wherein [00198] Xis -S-, -N(R6)- or-0O;

[00199] X1, X2, X3, X4 are each independently sel ected
from-C(R16)- - C(R16) 2-, %{ZO-,
RAC(SPOR’ priAa (MRT) ORA: -RIE (BINERDH aR°E@NIR ML RIANRIN(R),,

%éﬁwﬂﬁ%*‘ﬁ&ﬁ*ﬁ-aéﬁ‘%%”ﬁ% BBRRASE XS
Mberedllsadtcr:r(ﬂ)fm(@yt&(ﬂﬁel(lwhbw tis 1 or 2),
-RSS(O)tN(Ff)N(R?)z (where tis 1 or 2), -RES(OWN(R"IN=C(R");,
-ROS(OXN(R)C(O)R® (where tis 1 or 2), -RES(O)N(R")C(O)N(R), (where t is
1 or 2), -RES(OWN(RY)C(NRIN(R), (where tis 1 or 2), -REN(R7)C(O)R®,
-REN(RTIC(O)OR?E, -REN(R7C(O)SR®, -R®N(R)C(NR”)SR®, -R®N(R")C(S)SR?,
-REN(RTIC(O)N(R")2, -REN(RTIC(NRTIN(R");, -REN(RT)C(S)N(R),
-REN(RT)S(O)R? (where t is 1 or 2), -REOC(O)RE, -REOC(NR")R?, -R°OC(S)R®,
-R°0OC(OYOR3, -R°OC(NR7)OR®, -R°0C(S)OR?, -R*0OC(0)SR®,
-RPOC(OIN(R),, -REOCINRNIN(R),, -REOC(SIN(R ), -RPORN(R")2, -
RESRZN(R")z, -R°N(R)R®N(R")z, -REC(O)REC(O)R7, -R°C(O)R°C(S)R’,
-RP°C{O)RYC(NR")R’, -RPC(O)R’C(0)OR’, -RC(O)R°C(S)OR’,
-RP°C(O)RPC(NRTYOR, -REG(O)R®°C(OIN(R),, -REC(QR®C(S)N(R )2,
-REC(O)RPC(NR"IN(R")2, -R®C(O)R®’C(O)SR?®, -REC(O)R®*C(S)SR® and
-R°C(O)R°C(NR")SRS,
[00146] each R?is independently selected from hydrogen, halo, nitro,
cyano, optionally substituted alkyl, -OR'2, -SR'?, -N(R'?),, -S(O)R"® (where t
is 1 ar 2), -C(Q)R, -C(O)OR'?, -C(O)N(R'?),, -C(O)SR™, or -N(R'®)S(O}R"?
{(where tis 1 or 2);
[00147] R3is hydrogen, halo, nitro, cyano, optionally substituted alkyl,
-OR™, .SR'" -N(R"%),, -S(O}R'3 (where tis 1 or 2), -C(O)R'?, -C(O)OR'?,
-C(O)N(R'?),, -C(O)SR'2, or -N(R'>)S(O)R'® (where tis 1 or 2);
[00148] R* is selected from the group consisting of optionally substituted
alkyl, optionally substituted heterocyclyl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, optionally substituted cycloalkenyl, and
optionally substituted aryl;

[00149] each R®is independently hydrogen, or optionally substituted
alkyl;
[00150] each R® is independently a direct bond, an optionally substituted

straight or branched alkylene chain, or an optionally substituted straight or
branched alkenylene chain;
[00151] each R’ is independently selected from (i) or (i) below



optional Iy substituted alkyl, optionally substituted
cycl oal kyl ,{ optionally substituted aryk, optionally
substituted heterocyclyl, and optional Iy substituted

webaFAddYd ;. [00201] each RI6 is i ndependent | y &l €&Sh&Mhose13

from hydrogen optional Iy sybstituted al kyl,

optionally substituted cycloal kyl, optional I y
substituted aryl, optionally substituted het erocycl yl,
and optionally substituted heteroaryl; and [00202]n,
R6, Rl, Rz, R3 are defined as descri bed above for
{53l a (1 )(r,) R’ oesetchﬂ fromi thel grolip copsisting of kydimgenf

f
RpAPREIY sbARGEg gl B ubSATRI LB ey °
aubeiitutesl alkyay!t optienallyfsubsiiDted cycloalkyl, optlonally substituted
P 5
AL T A S VR Y
@ptlpnantatmiﬁzdl hesteragyclyi optienaliymdistituted hiebarocyclylalkyl,
er el

SRR SN Sl Bl S BB o
Ransstied héiewe (Ri3s Rogethbawith the atoam ¢o whith ey a% attaehed

aen %‘?’W‘“é%ﬁﬁ@ﬁéﬁﬁ RIS SN a Dy Pyt peteroany
Mé&l pr &%Fi id dntdpmreiently sekectarhfrormitieafrolip conbisting o;’

: ] R5
%E}ﬂi@%@l;{y jlé%é%kg%aw Ww suL%tﬁaPe'Q]_ a%ikeny! opﬁona’%
substituted alkynyl, optionally substituted cyc!oatkyi optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heterocyclyl, optionally substituted heterocyclylalkyl,
optionally substituted hetercaryl and optionally substituted heteroaralkyl;
[00155] each R® is independently an optionally substituted straight or
branched alkylene chain or an optionally substituted straight or branched
alkenylene chain;

[00156] each R is independently selected from the group consisting of
hydrogen, optionally substituted alkyl, optionally substituted -alkeny, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally substituted araikyl,
opticnally substituted heterocyclyl, optionally substituted heterocyclylalkyl,
optionally substituted heteroaryl and optionally substituted heteroaralkyl; and
[00157] R™ is independently selected from the group consisting of
optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted ary!, optionally substituted aralkyl,
optionally substituted heterocyclyl, optionally substituted heterocyclylaikyl,
optionally substituted heteroaryl and optionally substituted heteroaralkyl:
[00158] with the proviso that,

[00159] (i) if -Z2'Z%Z°R* is -NHC(0)Bu then R may not be ethoxy:
100160} (i) if -Z'Z2Z°R* is -C(O)OR,, where R, =H, methy!, or ethyl, then
R1 may not be hydroxyl, methoxy or methoxycarbonyl;



[ 00210] X2 i f -0- or -8-; [00211]where ﬁach Rl is
i ndependent hy-'sel ected from hydrogen, halo, optionally
substituted al kyl, optionally substituted cycl oal kyl,

WHbLeOAGby substituted aryl, optionally substidpitSehrnessis
het erocyclyl, and optional I3 substituted heteroaryl;

[00212]and the remainder of n, R R, R2, R3, R5 and X
are as defined above for forrmula (1); [00213]as a

single isoner, a mxture of isoners, a racem c mXxture
of isonmers, a solvate, a hydrate or a prodrug, or as a

pmshpceut (ipifl-y' ZzeRbiANIC NN OR, coherd ﬂg&}ﬂ]rhé’thrl, or
anot her aspect, provided herein is conpound of formula
Frﬂﬂ’a‘%—‘“ ?UG‘P?PGQ’T?@WNBZOOMOO%B 36 (111a)

whegiR) ff - #i wRseROEd, methyl, or ethyi,
%(Iﬁggi ]ere Ee?ei EWEgnggbdliﬁﬁggQéR@f enbodFprniﬂt |:net vl or ethy]

ou Ry PRk Meineer @ @thegYie fornula (111) wherein

Y0oties) - N-  quchf X2 222°ROts. —OOECH, I B hiesy AEDOE niERYI,
conpounds provi ded herein have formula (111) wherein
ﬁfq‘gﬂ’&f BREREYi ndependent |y sel ected from hydrogen,

feU1apr opth enaldrybediRmitthb Dmppieid i8leksihgleli98AER]d mixture
anpt her aspect,.the conpaund is of fornula (111

ShEPEITS 7 SESADIceRONIRA RO Rt ST 9 Selate i oo or
hysHapgriteutically, adidptdble @gRMRereapt i onal |y substituted
f&dﬁ)é's] i OR].'_% bn_eSe%lgédimNeg’t%]t%?ezc’ompsoﬁJ%rdt p;]rlogid)e:tli_lgergmgrae t
pharmaceutically acceptable salt of the compound of formula (1). In one
embodiment, the compounds provided herein is a solvate of the compound of
formuia (1). In one embodiment, the compounds provided herein is a hydrate
of compound of formula (). in one embodiment, the compound provided
herein is a prodrug of the compound of formuia ().

[00166] In one embodiment, the -Z'Z2Z°R* group is attached at a para
position on the phenyl ring. In one embodiment, the -2'22Z°R* group is
attached at a meta position on the phenyl ring.

[00167] In one embodiment, R* is optionally substituted heterocyclyl or
optionally substituted heteroaryl and other variables are as described
elsewhere herein. The substituents on R*, when present, are selected from
one or more, in one embodiment, one, two, three or four groups selected from
halo, optionally substituted alkyl, optionally substituted cycloalkyl, optionally
substituted aryi, optionally substituted heterocyclyl, and optionally substituted
heteroaryl. In one embodiment, R* is 3-12 membered optionally substituted
heterocyclyl, wherein the hetero atoms are selected from one or more
nitrogen, sulfur or oxygen. In cne embodiment, R? is 5-10 membered
optionally substituted heterocyclyl. In one embodiment, R? is 5-12 membered
optionally substituied heteroaryl, wherein the hetero atoms are selected from
one or more nitrogen, sulfur or oxygen. In one embodiment, R* is 5-6
membered optionally substituted heteroaryi.

[00168] In another embodiment, R* is selected from the group consisting
of.



il

is 1or 2), -C(0)R12, -C(0)OR12, _c(P)NR12)2, _
C(O)SRlZ( or -N(R12)8(0)tR13 (wherelt is 1 or 2);
[ 00220] each R3 is independently selected from

Wiy 9P HR20 hal 0, nitro, cyano, optionally SUbZﬁéf/ﬁEzﬁ%mosms

al kyl; [00221] I n one enbodient, the conpounds

provi ded herein have formula (Il), wherein nis 0-3.
In one enbodi nent, the compounds provided herein have
formula (11), wherein nis 0. [00222]1n anot her
aspect, provided herein is a conpound of formula (1V):

WO 2007/ 1091 / US2007/ 006613437 [00224] K( ;S)

“(CHAI M . - (§F12 g Q'SCF *40(0),
(CH2)qC(O)NH\(_ )(C
H2)qg... or Ject hatg; 02?5] X i s - (*R5) - or

-0-; [00226] 1|s-C(R10) or -N; [00227]X2is-0-
or -S-; [00288]Y |(51°)bD -S— -5(0)- _-5(0)2-,

- N(R14) - : - C(0)- s 229] p is an integer
fromO to . 02 ea@hdq i lidependent |y an i nteger
from1l to 4;°700231RL i s i nd@pendelr'Piy sel ected from
hydr ogen, hal o, optionally

[00169] wherein, each R is independently selected from hydrogen,
halo, optionally substituted alkyl, optionally substituted cycloalkyl, optionally

substituted aryl, optionally substituted heterocyclyl, and optionally substituted
heteroaryl.

[00170] [n another embodiment, R* is selected from the group consisting
of:
RQ ST ORY R pe R 1{,’N
O~/§S/§HN éo-.N)—é
10 R1°
U’% , S / g HN é li}— S
R10 R10
\(_S—g Z_S—g Z—S—é '>— 3
RO U,
\!/s_é g A \ g \\ % ?fxs
HN..S X
R1O
[00171] and each R is independently selected from hydrogen, halo,

optionally substituted alkyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted heterocyclyl, and optionally substituted
heteroaryl.

[00172] In another embodiment, the compounds provided herein have
formula (1), wherein R* is selected from the group consisting of:
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substituted- al kyl, optionally substituted cycl oal kyl,
or optionally substituted aryl; [00232]R14 is
i ndependent |y, hydrogen, optionally substituted al kyl,
wpltzb@naddy substituted cycl oal kyl, optional | Yperms2007006613
substituted heteroaryl, optgonally substituted aryl,
S(O)tR13 (where t is 1 or 2), -C(O)R12, -C(0)OR12,
-C(0)N(R12) 2, or -C(0)SR12; [00233]R15 is
i ndependent|y, hydrogen, halo, nitro, cyano,
optionally substituted al kyl, optionally subst ituted
cycl oal kyl , optl onawby ﬁubstéﬁ,ut ed h@ber%
optionally su ted a - SR1 ,‘\’¢N4(R122
) S(0)tR13 (vvhere R§ rs)}oLr'/Sz,)

L (0) N(RL2) 2, SR12, ﬁmms 0) Rl?(\l\/\heret
is 1 or 2); [%334]§md the rRerrmJgder B R..R2, R3, RS,

R12, n13 rs and i ne f(ﬁ10 >gr_uel a
(1); [00235] as Sj m e i rs,
or as a racemc %’(t u%e 8 |so%re|?r§ ofF as & 9ol vg?e

or as a prodrugye OrRas @ophaﬁfmcgml c,@loly accept abl e

salt thereof. 6] I'n enbo 4)‘1_;.51 al kyI
or -S(0)tR13 whefe S or } S 8
one enbodi rrent 4 i 8 -metdyl, eth IN or>-S )f*'RlS

where t is 2 I s qet 39( R0 3;]::' n Rlhot her

enbodi merftt oVi rein fcgrrul a
(1V) wher eﬁwf%_g - X2l sH68. |
anot her efbay’nent., Flowhouhds provi des hell‘? n shave

formula (IV) wherein R2 and R3 are i ndependently
BOredt ed facdnehplRI§émindeptodenthosriccted from dybrdenuhelp,

E&Walﬁls}%"stltuté/g)aﬁ(%ypllgﬁélﬁpg\.ggtlﬂﬁég%%@Qﬁ@{?bptlonally
substituted aryl, optionally substituted heterocyclyl, and optionally substituted
heteroaryl. In one embodiment, R'® is hydrogen, alkyl, haloalkyl or haloaryl.
In one embodiment, R is hydrogen, methyl, tert-butyl, trifluoromethyl or p-
chlorophenyl. In one embodiment, R'® is tert-butyl.

[00174] In one embodiment, R* is
R10 R0
Wﬁs_
O/ 3
{00175] where R'° is as described elsewhere herein. In one

embodiment, R'? is alkyl. In one embodiment, R is hydrogen. In one
embodiment, one R is alkyl and the other R'® is hydrogen.
[00176] In one embodiment, R? is

Xf}e-_

N
[00177]  In another embodiment, R" is -REOR®N(R)2, wherein R® is a direct
bond, an optionally substituted straight or branched alkylene chain or an
optionally substituted straight or branched alkenylene chain;
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38 [00239]4n anot her enbodi nent, con‘pﬁnds provi ded
herein havﬁeforrmla(l\/) wherein R2 a R3 are both
hydrogen. [00240] I n anot her aspect, provided herein is

\i’o%b‘ﬂ?@iﬂfj of formula (IVa): R z2 Rt.Z3" ***%JCT[USZUDTIOOGGIS

[00241]or a single isoner, g mxture of isomers

racem ¢ m xture of isonmers, a solvate, a prodrug or
as a pharnaceutically acceptable salt thereof, and the
vari abl es are as defined el sewhere herein. [00242]In
anot her aspect, provi ded herein is a conpound of

[0S #8) a tvoR )s tpgetheBwith the sutm;gesm atsnn‘&rwhmhrthsy Eree

SRR o DA oS HE S Bl ST gl B

hh’mrmr&rl anlder e the vari ables are as defined el sewhere

()br EI)?T)E (Ji@g244%p{] ot h%ﬁﬂ@?%? stréngingor\ o] %ﬁeg alkylene chain or
an optionally substituted stralght or branched alkenylene chain.

[00180] In another embodiment, R' is

[00181] where K is -C(O)-, (CHa)e-, ~(CH2)q0~, (CH2)qO(CHa)q-, -
(CH2)qC(O)-, ~C(O)NH(CHy)q-, -C{O)NH(CH2)eNH(CHz)q-,
~(CHZ)qC(ONH(CH2) ¢, -O(CHz)gm, ~OC(O)-, -OC(O)(CHz)e- or a direct bond:

[00182} Y is —O-, -8-, -S(0)-, -S(0)z-, -N(R™)-, -C(H)R"®-, or -C(O)-;
fo0183] p is an integer from 0 to 2;

[00184] each q is independently an integer from 1 to 4;

[00185] R"is hydrogen, optionally substituted alky!, optionally

substituted cycloalkyl, optionally substituted heteroary!, optionally substituted
aryl, S(OxR" (where tis 1 or 2), -C(O)R'?, -C(O)OR?, -C(OIN(R'®),, or
-C(0O)SR'?;

[00186] R'® is hydrogen, halo, nitro, cyano, optionally substituted alkyl,
optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally
substituted aryl, -OR™, -SR'?, -N(R"?),, -S(O)}R" (where t is 1 or 2), -C(O)R™,
-C(O)OR™, -C(O)N(R"Y)z, -C(O)SR™, or -N(R'3)S(O}R" (where tis 1 or 2);
[00187] each R is independently selected from the group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionaily
substituted alkynyl, optionaily substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heterocyclyl, optionally substituted heterocyclylalkyl,
optionally substituted heteroaryl and optionally substituted heteroaralkyl; and
[00188] each R™ is independently selected from the group consisting of
optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyi, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally substituted aralkyl,
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WD 2007/ 109120PCT/ US2007/ 006613 39 [00245]wherein K is
-0(CH2) g-, '4CHO, 10-, -(CF12)qO(CH2)qg- 6r:[00246]p is

an integer fromO to 2; [00247] each q iS independently
o 2003hedes from1 to 4; [00248] X1 is '0(R15chﬁ%sn@%mmm
[00249] X2 is -0- or -S-; [03250]Y is -0-, -S-, -860 -,
-S5(0)2-, -N(R14)-, -C(N)R15-, or -C(0)-, and mis O,

1, or 2; [00251]R15 is independently selected from
hydrogen, hal o, optionally substituted al kyl,

optionally substituted cycloal kyl, or optionally
Sofianallyauhstitntgd heteyoerdyIRoptiorsaliyrsdis ttutketh hbterocyclylalkyl,

' | it Ut | e OPL | |
SR e T ieR HelatoaHP B B hspBhBiroatay
texespar yi In apbitenaodirBAL, IR'US pdictiantyl, FCORRIFNR,, -
-Q(0)R12, - ((0)ORL2, -C(Q)N(R12)2, or -C(0) SR12; 2
ROCLGRIRLER OR @R eRUBRINGR ) v RPogeNRIsRINRT L T O,
cyano, @ptionall Y sub?t ituted al kyIT, optional | ¥
FIEHQRUNGR )RS/G!Fbairlklﬂ C,"((i)}l*ll(lt _ {Ri(b% Sﬂ&{ﬂ"l itsgt Ggagensglitzionally
SRR 2 Bt GRBY ofBiied plketit, Poignativ g bptisss akymy,
opii@)RIULSHTEEY Ny EbakFl, opGoRaIBRIbstinted yBbakG(dhyI R13
Easidly sdibytadh o0 ol BBl UGy G 5okl pibentures
eteroexsiy, spﬁ@ﬁalyissnbaﬁutecﬂhaﬂexﬁ%cﬂ;l?ky!i Splg@fjaﬂlyts@bsﬁtuted

. a,solvate, a rate or a
%?%3%’8’ méarf ng:ggﬁgyhéa@%g@éé? ihg‘tﬁrwr azlﬁﬁve pt abIy e salt
ta9deehf . [ b0eBSEMbitoehe R dsiiladraytmomot heetieyi oy digdroxy,
RIS L AidtRYBhiinS BY Bafolipul @ (V1) 40

[00191] ~ In one embodiment, g is 1-3. in one embodiment, qis1,2,3o0r
4, In one embodiment, K is a direct bond.

[00192] In one embodiment, X is -S-. In another embaodiment, X is -
N{R®)-, where R® is hydrogen or fower alkyl. In ancther embodiment, X is ~O-.
[00193] In one embodiment, -Z'Z2Z8- is -NHC(O)NH-,

~NHC(O)N(CHjz)—, ~N{CH3)C(O)NH—, —C(O)NH~, -NHC(O) —,
—NCHzC(O)NH-. In one embodiment, —Z'Z?Z*~ is ~NHC(O)NH-.

[00194] In another aspect, provided herein is a compound of formula
(la):
g /‘/Ra
-~
Ry \Nw%
H . e RO
N S
N=C T 4—-—(R")n
X =

wherein the variables are as defined elsewhere herein.
[00195] In another aspect, provided herein is a compound of formula

(ta):



[ 00257] eacIQ q is independently Ito 4; (00258] Yis -0-,
-S-, or [00259] Rl is optionally subst i tut ed | ower
al kyI [ 00260] R14 i s hydrogen, optionally substituted

W@y, or -S(0)tRI3; [00261]RL3 s | oweg gﬁfs%ﬁ%%m

and [00262]t is 1 or 2. [0Q¢63]1n another enbo
t he conpounds provided herein have fornmula (VI):
[ 00264] wherein Kis -(CH2)cr; [00265]each q is
i ndependently 1 to 4; [00266]Y is-S-, or -N(R14)-; and
[00267] R14 is hydrogen, optionally substituted | ower

al kyl, or -S(0)tR13 (where t is 1 ome2). [00268]In
anot her enbodi nent, the conmpoundszpfipvi ded herei n have
formula (Via): K-NY (VI a) [00269] RY% single

i somer, a mxture of isonerB; ragem c m xture of

i soners, a solvate, a prodrugl As a
pharmaceutically accept > t hereof, where the
vari abl es are as Rd:ﬁ _E\Alnere her ei n.

I ment

H

T

wherein the variables are as defined elsewhere herein.

[001986] In another aspect, provided herein is a compound of formula (11):
RO
/.
=
~ ]r-(FU In
RA__N

) CRVY l /}-4)(
xit'__'}j\ i “ ‘_R3 N
\x1 . )

)
[00197] | wherein
[00198] X is -8-, -N(R%- or =O-;
[00199] X', X2, X3, X* are each independently selected from -C(R%)-, -

C(R"%z-, -N-, -N(R®)-, -O-, and —S-, provided that no more than two of X', X2,
X* and X* are heteroatoms and wherein no two adjacent X's are both -O- or -
S-;

[00200] and each R is independently selected from hydrogen, halg,
optionally substitutéa'-a!kyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted heterocyclyl, and optionally substituted
heteroaryi;

[00201] each R'® is independently selected from hydrogen, optionally
substituted alkyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted heterocyclyl, and optionally substituted heteroaryl; and
[00202] n, R% R', R?, R3, are defined as described abave for formula (1);
[00203] as a single isomer, a mixture of isomers, a racemic mixture of
isomers; a solvate, a hydrate or a prodrug; or as a pharmaceutically:
acceptable sait thereof.
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[00270] I p anot her aspect, prow ded tterel nis a
conpound_of formula (VIl):

2007/ 109120PCT/ US2007/ 006613 41 [00271] or a single
WoRBioorm M xture of isoners, a racem c m Xt wegaxboo7/006613
i soners, a solvate, a prodrg.gg, or as a

phar maceutical ly acceptable salt thereof, where the

vari abl es are as defined el sewhere herein. [00272]In

one enbodi ment, -Z17273--R4 is -NHC(0) NH-R4 or

C& NHR4. [0027 n anot her aspect, provided herein

[og conpolﬁ!r@?%ﬁn'}c@mmmt the cwpourpdmrm]ctﬂd hersimbhes
foﬁﬁﬁ%’(ll)%ﬁb?@u\‘ hgs @f3.i Iﬁ%ﬁ%’;éﬂb@dlw he dOipdtintisdrovided

i soners, a solvate, ug,

harsiheRworewla Q')a%‘éﬁﬁlab‘l ig Gs3 t thereof where the
9820801 e5 R dhdifierleibBEna S MG V!é%f)ag@lﬁ’lag
f IcallTy ac

Interest are ar maceu

- f&érf’l»'{?a&fﬁ)\)ﬂé?f@m Rﬁ@nd Giaseriadeptindenty edleltrmdsfmm hydrogen,

ﬁ&é'dﬂ%‘p‘ﬁgnﬂlﬁg@d&ltuﬂeﬁ%@ ?ﬂg]salts esters, enol

et hers esters hydr at es, and pr odr ugs
9p2961e conﬁﬁb@ﬁﬂbeﬁéwt,uy@vw@dmmem[netazcmqwmemmdmﬁformu!a
penpl ary conmpounds are provided in Tables A B and C

elow. Table A
]

R10
x?;:
[00207] wherein:
[00208] X is -8-, -N(R%- or -O-;
[00209] X'is -C(R'%)-, or -N-;
[00210] X?is -O- or =S-;
[00211] where each R' is independently selected from hydrogen, halo,

optionally substituted alkyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted heterocyclyl, and optionally substituted
heteroaryl; '

[00212] and the remainder of n, R%, R', R?, R3, R® and X are as defined
above for formula (1);

[00213] as a single isomer, a mix{ure of isomers, a racemic mixture of
isomers, a solvate, a hydrate or a prodrug, or as a pharmaceutically
acceptable salt thereof.

[00214] In another aspect, provided herein is compound of formula (llla):



Conpound . R4 -Z3-72-Z1- 1V D2 -NHC(0) N( CH3) -
/| Th - CH2ZCH2CH2N ) C-3M5'N. - - -. _o/\ -C(0) NH
/-Th - CH2CH2C(0) NO
WO 2007/109120 PCT/US2007/006613
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RO L4
2 \ R
SN
R10 f X
=% Pyt
2 ,—R3
X'}' N/U\N o
H H ,
{llta)
[00215] wherein the variables are as described elsewhere herein.
[00216] In another embodiment, compounds provided herein have
formula (Hl) wherein X' is -N- and X? is -O-.
[00217] In another embodiment, compounds provided herein have

formula (lll) wherein R? and R® are independently selected from hydrogen,
halo or optionally substifuted lower alkyl.

[00218] In another aspect, the compound is of formula (lil) wherein:
[00219] each R?is independently selected from hydrogen, halo, nitro,
cyano, optionally substituted alkyl, -OR", -SR'?, -N(R'2), -S(O}R'® (where t
is 1 or 2), -C{O)R", -C(O)OR™2, -C(O)N(R?),, -C(0)SR'2, or -N(R'?)S(O)R"®
(where tis 1 or 2);

[00220] each R? is independently selected from hydrogen, halo, nitro,
cyano, optionally substituted alkyl;

[00221] In one embodiment, the compounds provided herein have
formula (I}, wherein n is 0-3. In one embodiment, the compounds provided
herein have formula (i), wherein n is 0.

[00222] Iin another aspect, provided herein is a compound of formula
(vy:
RD
7
A K\N
2
R‘io ) ! N>,’—x @
10 y
\2‘\.‘IR Q Z .L....R3 N P
‘x1’ N)J\N 2.
H H
(V)

[00223] wherein:
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7 -CH2C(0)NH C \ OCH2CH2NO E3
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[00224] Kis -(CHz)q, -(CH2)40-, -(CH2)qO(CHz)qy-, '(CHQ)FC(O)‘, -
(CH2)qC(OINH(CHg)y-, -O(CHy),-, “OC(O)-, ~OC(O)CHa)q- or a direct bond:
[002285] X is -8-, -N(R%- or —-0O-;
[00226] X' is —C(R"%)-, or =N-;
[00227) X2 is ~O- or ~8-;
[00228] Y is ~O-, -S-, -§(0)-, -S(0)s-, -N(R")-, -C(H)R"%-, or -C(O)-;
[00229] p is an integer from 0 to 2;
[00230] each q is independently an integer from 1 to 4:
[00231] R'® is independently selected from hydrogen, halo, optionally

substituted alkyl, optionally substituted cycloalkyl, or optionally substituted
aryl;

[00232] R is independently, hydrogen, optionally substituted atkyl,
optionally substituted cycloalkyl, optionally substituted heteroaryi, optionally
substituted aryl, S(OXR™ (where tis 1 or 2), -C(O)R'?, -C(O)OR™,
-C(O)N(R),, or -C(O)SR'%;

[00233] R'® is independently, hydrogen, halo, nitro, cyano, optionally
substituted alkyl, optionally substituted cycloalkyl, optionally substituted
heteroaryl, optionally substituted aryl, -OR'?, -SR'2, -N(R'?), S(O}R"® (where
tis 1 or 2), -C(O)R'?, -C(O)OR'?, -C(O)N(R'?),, -C(O)SR'?, or
-N(RS(O)R™ (where tis 1 or 2);

[00234] and the remainder of R®, R?, R®, R%, R'2, R"™® and X are as
defined above for formula ();

[00235] as a single isomer, a mixture of isomers, or as a racemic mixture
of Isomers, or as a solvate, or as a prodrug, or as a pharmaceutically
acceptable salt thereof,

[00236) In one embodiment, R* is alkyl or —S(O)}R"® where tis 1 or 2
and R is alkyl. In one embodiment, R™ is methyl, ethyl or ~S(O)R™® where t
is 2 and R' is methyl.

[00237] In another embodiment, compounds provided herein have
formula (IV) wherein X'is -N- and X? is -O- .
[00238] In another embodiment, compounds provided herein have

formula (IV) wherein R? and R® are independently selected from hydrogen,
halo or optionally substituted lower aikyl.
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[00239] in another embodiment, compounds provided herein have
formula (IV) wherein R? and R® are both hydrogen.
[00240] in another aspect, provided herein is a compound of formula
(iVa):
RO
d
=~
S “‘ K\N
sk O
| />,—x Y
2 o3 N
2 e
RE\ZS/Z\Z1 o
[00241] or a single isomer, a mixture of isomers, a racemic mixture of

isomers, a solvate, a prodrug, or as a pharmaceutically acceptable salt
thereof, and the variables are as defined elsewhere herein.

[00242] In another aspect, provided herein is a compound of formula
(IVb):

RO

/T\ <

o N
RL__\ ™
/>—-X S\ﬁ‘l’
o AN
) e
R\NJ‘I\N .
H H ,

[00243] or a single isomer, a mixture of isomers, a racemic mixture of

isomers, a solvate, a prodrug, or as a pharmaceutically acceptable salt
thereof, where the variables are as defined elsewhere herein.

[0G244] In another aspect, the compound provided herein is of formula
(V):
K—N Y
i p
1 N>,,x
10 I
R AN
x P TR

W)
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0 -NHC(O0) 1--- \ -OCH2CH2NO \ ---i| (FZ /- , -N
"t

HC(O )NH i~-- \ -OCH2CH2NO \ --/ F300
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[00245] wherein K is —O(CHa)q~, ~(CH3)qO-, —(CH2)qO(CHy)4- or
~(CHz)q-;
[00246] p is an integer from 0 to 2;
[00247) each q is independently an integler from 1 to 4;
[00248] X' is ~C(R'Y-, or —N-;
[00249] X is —=O- or =S-;
[00250] Y is —=O-, -8-~, ~S(O)-, -S(0)2-, -N(R“‘) -C(H)R"-, or -C(0)-, and

mis 0, 1, or2;

[00251] R is independently selected from hydrogen, halo, optionally
substituted alkyl, optionally substituted cycloalkyl, or optionally substituted
aryl;

[00252] R is independently, hydrogen, optionally substituted atkyl,
optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally
substituted aryl, S(O}R™?, -C(O)R'?, -C(O)OR"?, ~C(OIN(R'?),, or -C(O)SR'Z;
[00253] R'® is independently, hydrogen, halo, nitro, cyano, optionally
substituted alkyl, optionally substituted cycloalkyl, optionally substituted
heteroaryl, optionally substituted aryl, -OR'2, -SR'?, -N(R'?),, -S(O)R? (where
tis 1 or 2), -C{O)R'?, -C(O)OR'?, -C(O)N(R'?),, -C(O)SR™, or
-N(R'"?)S(ONR'? (where tis 1 or 2);

[00254] and the remainder of, R?, R%, R'2, R*® and X are as defined
above for formula (1); as a single isomer, a mixture of isomers, a racemic
mixture of isomers, a solvate, a hydrate or a prodrug, or as a pharmaceutically
acceptable salt thereof, .

[00255] In another embodiment, the compounds provided herein have
formula (VI): ‘
—-N/—\Y
N/
RE__N
R{° | X
SN Ne
XESNTONTTY
H H
(V1)

[00256] wherein K is —O(CHz)q- , {(CHz)qO-~, or ~(CH2)qO(CHz)g-;



%

-NHC(O)NH-I,/C\ -OCH2CH2NO \ --i F8 =NHC(O)NH C\
C. C
WO 2007/109120 40 PCT/US2007/006613
[00257] each q is independently 1 to 4;
[00258] Y is —O-, -8, or -N(R™)-;
[00259] R'% is optionally substituted lower alkyl;
[00260] R is hydrogen, optionally substituted lower alkyl, or -S(O)R"?;
[00261] R*3 is lower alkyl; and
[00262] tis1or2.
[00263] In another embodiment, the compounds provided herein have
formula (V1):
[00264] wherein K is ~(CHz)q-:
[00265] each q is independently 1 to 4;
[00266] Y is —=O-, -S-, or -N(R")-; and
[00267] R™ is hydrogen, optionally substituted lower alkyl, or -S(O)R"®
(where tis 1 or 2). '
[00268] In another embodiment, the compounds provided herein have
formula (Via):
| K-—va
/
R NQ/
[ )—x
NN
(Via)
[00269] or a single isomer, a mixture of isomers, a racemic mixture of

isomers, a solvate, a prodrug, or as a pharmaceutically acceptable salt
thereof, where the variables are as defined elsewhere herein.

[00270] In another aspect, provided herein is a compound of formula
(VII):
K—N A
./
RA__N
[ X
= N/}/
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[00271] or a single isomer, a mixture of isomers, a racemic mixture of
isomers, a solvate, a prodrug, or as a pharmaceutically acceptable salt
thereof, where the variables are as defined elsewhere herein.

[00272] In one embodiment, —Z'Z?Z°-R* is -NHC(O)NH-R* or
—C(ONHR".
[00273] In another aspect, provided herein is a compound of formula
(Vlia):

K—N/_\Y

hN—
R NQ/
5 d@a
F«.ﬁ N x |

[00274) or a single isomer, a mixture of isomers, a racc-_;-mic mixture of

isomers, a solvate, a prodrug, or as a pharmaceutically acceptable salt
thereof, where the variables are as defined elsewhere herein.

[00275]) Also of interest are any pharmaceuticatly acceptable derivatives
of the compounds disclosed herein, including without limitation salts, esters,
enol ethers, enol esters, solvates, hydrates, and prodrugs of the compounds
described herein.

[00276] Certain exemplary compounds are provided in Tables A, B and

C below:
R‘I

J ),

R4_23_22_2‘l
Table A
Compound No. | R” 27207 - R'
D2 -NHC(ON(CH;)- /N
~CHoCH,CHaN Q
— n__/
Q
\N/
El 7\ -C{ONH- 7\
Q N -CH-CHC{ON Q
N_/ N/




le (at 6 position) R.‘(at5positiort)Al HHHA2 FH
HA3 M HHA -OHHHA5 -0CF13 H (_
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E2 i, -CH;C(O)NH- 7\
:OCH,CH,N e
\N ./
E3 CF o
3 -C(Q)NH- /~ \
. )\Y'-ez : ~QGH,CHoN o)
\ g
E4 -C(O)NH-
-OCHgCHgN[ j‘c:u
N1 N
N
) g
Ci
F1 © -NHC(O)NH- 7\
[ “OCH,CH,N 0
0 N/
F2 -NHC(O)NH- 7\
_ ~OCHZCH,N o
\_/
F3 0 - -NHC(O)NH- 7\
< OCH.CH,N O
5 N
F8 -NHC(O)NH-
N ) -OCHchzN/ %
— /
'S~
)o% £ o
‘.N.-— N N
N W | s
he!
RP R
Table B
Compound No. R® RE
Bi3 /7 N\ B
-OCHZCH.N o}
2 2! \ /
Bi4 -C(O)YOCH,CH; H




A

HA6 --bli--\0 ./ H
-0D-1201-12N0 \ ./

H
H
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Ra

A7 rTh -N N\ ..
H 82 - OC12Cl- 12N( CH2CH3) 2 H

H Bl Q
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Table C
Compoun | R® RP (at 6 position) | R®(at 5 position)
d
Al H H H
A2 F H H
A3 Me H H
A4 -OH H H
AS -0OCH3 H H
AL
= % i 2
AT / \ '
E—N T H H
n__/
Bl QCH-CH N/ \D H R
2CHN
B2 -OCHzCHgN(CHgCH;); H H
B3 H
—OCHgCHzN/ ) H
B4 / \ H H
~OCH,CHN N—
N/
B5 H H
’?3/0 NH;
L]
B& HN H H
L'
e)
57 QOCH>CH,CH N/ \O H H
-OCHRCH,CH;
N/
B8 OCHCH,CHN S H H
-OCHCH,CH
N._/
B9 / \
'OCHchchzN\ /N"""- H H
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H B3 -OCH2CH2r) \ H H B4

Q. -001-1 2CH2NN-

\__ / HK 85 Nuz HHB6 "Mlirn G) H(H 87
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B10 7\ H H
-OCHZCHchzN\ /NSOzCHs
Bi1 H H /N
-OCH,CH,N O
Bi12 H / N\ H
“OCH.CHoN o)
el CH,C(O)OCTLCH; 5§ H
Cc2 - CH;C(O)OH H H
c3 CH.CHL,C(O)OCH,CH, H H
ca CH,CH,C(O)OH q 3]
s 7\ H H
~CH,CH,C(OIN NCH,CH;
N _/
C6 H 0
~CH,CH,C(O)N
o7] 7N\ H H
~CHaCHC(O)N o
\_/
Cg8 ~CH,CH,C(O)N(CH,CHs),
co N\ H
~CHaCHoG(O)NHCHLCHoN o
__/
C10 7 H H
~CHaCHaC(OYNHCHLCHN
Ci1
'CHzCHzC(O)NHCHZCHzNQ H H
Ci3 CHCH,C(O)NACH,CH;N (B, H
Ci3 H
-CHZC(O)NHCHgC‘HzN/ \O’
\n__/
ci4 H H
~CHzC(O)NHCHRCHN
Ci5
-CH2C{CINHCHCHaN H H
¢16 “CH,C(O)NHCH,CHLN(ED; a3 H
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- OcH2cH20H2N/ / ThO \. __ H H 88 rThs - 01- 120H2N___ /
\_ HH(B9 Q -00H2CH2CH2NN- \ i H(H WD
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C17 /7 \ H H
~CH2C(OIN NCH3CH4
Nn_/
C18 / N\ H H
-CHLC{O)N o}
\N_/
C19 - H H
-C(O)NHCHZCHgN/ \o
\n__/
C20 H H
-C{O)NHCH,CHzN
\
cal -C(O)NHCHgCHgNQ B H
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[00277] Exemplary compounds provided also include:

3-(2-{4-[3-(5-tert-Butyl-isoxazol-3-yi}-ureido}-phenyl}-
benzo[dlimidazo[2,1-b]thiazol-7-yl)-N-(2-morpholin-4-yl-ethyl)-propicnamide;
3-(2-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-phenyl}-
benzo[d]imidazo[2, 1-blthiazol-7-yl)-N-(2-piperidin-1-yl-ethyl)-propionamide;
3-(2-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-phenyl}-
benzold]imidazo[2,1-blthiazol-7-yI)-N-(2-pyrrolidin-1-yl-ethyl)-propionamide;
3-(2-{4-[3-(O-tert-Butyl-isoxazol-3-yi)-ureidol-phenyl}-
benzold]imidazo{2,1-b]thiazol-7-yl}-N-(2-diethylamino-ethyl)-propionamide,;
1-(b-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(4-methyl-piperazin-1-yl}-
benzol[djimidazo[2,1-blthiazol-2-yl}-phenyl}-urea;
1-(5-tert-Butyl-isoxazol-3-y1)-3-(4-{7-[2-(4-methyl-piperazin-1-yl)-
ethoxy]-benzo[d]imidazo[2, 1-b]thiazol-2-yl}-phenyl)-urea;
1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(2-piperidin-1-yl-ethoxy)-
benzoldlimidazo[2,1-bithiazol-2-yi]-phenyl}-urea;
1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(3-morpholin-4-yl-propoxy)-
benzold]imidazo[2, 1-b]thiazol-2-yl}-phenyl}-urea;
1-(5-tert-Butyl-isoxazol-3-yl}-3-(4-{7-[ 3-(4-methyl-piperazin-1-yl)-

“-propoxy]-benzold]imidazo[2, 1-blthiazol-2-yl}-phenyi)-urea;

1-(5-tert-Butyl-isoxazol-3-y1)-3-(4-{7-[3-{4-methanesulfonyl-piperazin-1-
yh-propoxy]-benzo[d]imidazo[2,1-blthiazol-2-yl}-phenyl)-urea;
N-(5-tert-Butyl-isoxazol-3-yI)-N'-(4-{7-[3-(4-ethyl-piperazin-1-
yhpropyllimidazo[2,1-b][ 1, 3]lbenzothiazol-2-yl}phenyljurea;
1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(3-morpholin-4-yl-3-oxo-propyl)-
benzo[dlimidazo[2,1-blthiazol-2-yl]-phenyl}-urea;
3-(5-tert-Butyl-isoxazol-3-yl)-1-methyl-1-{4-[7-(3-morpholin-4-yl-propyl)-
benzo[d]imidazo[2,1-blthiazol-2-yi]-phenyi}-urea;
1-(5-tert-Butyl-isoxazol-3-y1)-3-{4-[7-(3-morpholin-4-yi-propyl)-
benzold]imidazo[2,1-blthiazol-2-yl}-phenyl}-urea;




H H C2 - CH2C(0) OH H H C3 - CH2CH2C(Q) 0CH2CHB H H C4

- CH2C H20(0)OH H H C5 rTh

- OH20H20( 0) NNCH20H3 \ ---/ H H CB /

WO 2007/109120 PCT/US2007/606613
47

N-(5-tert-Butyl-isoxazol-3-yl)-N’-{4-[7-(2-morpholin-4-yl-
ethoxy)imidazo{2,1-b][1,3]benzothiazol-2-yl|phenyljurea;

1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-morpholin-4-yl-
benzo[d]imidazo[2,1-blthiazol-2-y!)-phenyl]-urea;

N-(5-tert-Butyl-isoxazol-3-yl)-N'-{4-[7-(3-piperidin-1-yl-
propyhimidazo[2, 1-b}{1,3]benzothiazol-2-yilphenyllurea;

N-(5-tert-butyl-isoxazol-3-yf)-N'-{4-[5-(2-morpholin-4-yl-
ethoxy)imidazo[2,1-b]{1, 3]benzothiazol-2-yllphenyljurea;

2-(2-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-phenyl}-
benzo[d]imidazo[2,1 -bJthiazol-7-yl)-N-(2-morpholin-4-yl-ethyl)-acetamide;

2-(2-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-phenyl}-
benzo[d]imidazo[2, 1-b]thiazo-7-yh)-N-(2-piperidin-1 -yl-ethyl}-acetamide;

2-(2-{4-[3-(5-tert-Butyl-isoxazol-3-yi)-ureido]-phenyl}-
benzo[dlimidazo[2,1-blthiazol-7-yl)-N-(2-pyrrolidin-1 -yl-ethyl)-acetamide;

1-(5-tert-Butyl-isoxazol-3-yl)-3-(4-{7-[2-(4-ethyl-piperazin-1 -yl)-2-oxo-
ethyl}-benzo[d]imidazo{2, 1-blthiazol-2-yl}-phenyl)-urea;

1 -(5-tert—Butyl-isoxazoI-3-y|)-3-{4~(7-hydroxy-benZo[d]imid azof2,1-
blthiazol-2-yl)-phenyi]-urea;

1-(5-tert-Butykisoxazol-3-y1)-3-[4-(7-meth oxy-benzoldlimidazo[2,1-
blthiazol-2-yl)-phenyl]-urea;

1-(5-tert-Butyl-isoxazol-3-y|)-3-{4-[7-(2-diethylaminoc-ethoxy)-
benzo[d]imidazo[2, 1-blthiazol-2-yl]-phenyl}-urea;

ethyl {2—[4-({[(5-tert-Butylisoxazol-3-y!)amino}carbonyl}amino)phenyl]
imidazo [2,1-b][1,3]benzothiazol-7-yl}acetate;

3-{2-[4-({{(5-tert-Butylisoxazol-3-yl)aminojca rbonyllamino)
phenyllimidazo[2, 1-b][1,3]benzothiazol-7-yl}acetic acid;

pyrrolidine-2-carboxylic acid 2-{4-[3-(5-tert-butyl-isoxazol-3-yl)-ureido}-
phenyl}-benzo[d]imidazo[2, 1-b]thiazol-7-y ester;

ethyl 3—{2-[4-({[(5-tertﬁ8utylisoxazol-3-yl)amino]carbonyl} amino)phenyl}
imidazo [2,1-b][1,3]benzothiazol-7-yl}propanoate;

3-{2-[4-({{(5-tert-Butylisoxazol-3-yl)amino]carbonyl} amino)phenyl]
imidazo{2, 1-b][1,3]benzothiazol-7-yi}propanoic acid:
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3-(2~-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido}-phenyl}-
benzofdlimidazo[2, 1-b}thiazol-7-y})-N,N-diethyl-propionamide;

2-(2-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido}-phenyl}-
benzo[d]imidazo[2, 1-b]thiazol-7-yl)-N-(2-diethylamino-ethyl)-acetamide;

2-Amino-3-methyl-butyric acid 2-{4-[3-(5-tert-butyi-isoxazol-3-yl)-
ureido}-phenyl}-benzofdlimidazo]2,1-blthiazol-7-yl ester;

1-(4-Benzo[d]imidazo[2,1-b]thiazol-2-yl-phenyl)-3-(5-tert-butyl-isoxazol-
3-yl)-urea,;

1-(5-tert-Butyl-isoxazol-3-y1)-3-[4-(7-fluoro-benzo[dlimidazo[2,1-
blthiazol-2-yl)-phenyll-urea; and o

1-(5-tert-Butyl-isoxazol-3-yi)-3-[4-(7-methyl-benzo[d]limidazo[2,1-
blthiazol-2-yl)-phenyl]-urea.
[00278] in one embodiment, compounds and compositions provided
herein are effective in methods of modulating the activity of the platelet
derived growth factor receptor (PDGFR) subfamily, which includes PDGFR «,
PDGFR B, CSF-1R, c-kit and Flt3.
[00279] In one embodiment, compounds and compositions provided
herein are effective to moduiate the activity the fetus liver kinase ("flk")
receptor subfamily, which includes kinase insert domain-receptor fetal liver
kinase-1 (KDR/FLK-1), flk-1R, flk-4 and fms-like tyrosine kinase 1 (fit-1).
[00280] In another aspect, compounds and compositions provided
herein are effective to modulate the activity of the "HER" feceptor tyrosine
kinase subfamily, which includes EGFR (epithelial growth factor receptor),
HER2, HER3 and HER4.
[00281] In another aspect, compounds and compositions provided
herein are effective to modulate the activity of the insulin receptor (IR} sub
family‘which includes insulin-like growth factor | receptor (IGF-1R).
[00282) In one embodiment, compounds and compositions provided
herein are effective to modulate the activity of the vascular endothelial growth
factor ("VEGF") receptor subgroup.
[00283] ~In one embodiment, compounds and compositions provided
herein are effective to modulate the activity of the fibroblast growth factor
("FGF") receptor subgroup, which includes the receptors FGFR1, FGFR 2,
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FGFR3, and FGFR4, and the ligands, FGF1, FGF2, FGF3, FGF4, FGFS5,
FGF6,and FGF7,
[00284] In another aspect, compounds and compositions provided
herein are effective to modulate the activity of the c-Met receptor family.
[00285] In another aspect, compounds and compositions provided
herein are effective to modulate the activity of the Abl protein tyrosine family.
[00286] In one embodiment, compounds and compositions provided
herein are effective to modulate the activity of the fms-like tyrosine kinase 3
receptor kinase (FLT-3 kinase).
[00287] In one embodiment, compounds and compositions provided
herein are effective to modulate the activity of the Src subfamily, which
includes Sre, Yes, Fyn, Lyn, Lck, Blk, Hek, Fgr and Yrk.
[00288] In one embodiment, compounds and compositions provided
herein are effective to modulate the activity of one or more kinases selected
from the group consisting of sterile 20, sterile 11, sterile, the camk sub family
(calmodulin regulated kinases and related kinases), the AGC sub family
(protein kinase A, protein kinase G and protein kinase C), the CMGC sub
family (cdk, map kinase, glycogen synthetase kinase and clk), the sterile 20
sub family, and Frk, Btk, Csk, Abl, Zap70, Fes, Fps, Fak, Jak and Ack, (and
their respective subfamilies).
[00289] In another embodiment, provided herein are methods of using
the disclosed compounds and compositions, or pharmaceutically acceptable
salts, solvates, hydrates or prodrugs thereof, for the local or systemic
treatment or prophylaxis of human and veterinary diseases, disorders and
conditions modulated or otherwise affected mediated via kinase activity.

C. FORMULATION OF PHARMACEUTICAL
COMPOSITIONS
[00290] The pharmaceutical compositions provided herein contain
therapeutically effective amounts of one or more of compounds provided
herein that are useful in the prevention, treatment, or amelioration of protein
kinase mediated diseases or one or more of the symptoms thereof.
[00291) The compositions contain one or more compounds provided
herein. The compounds can be formulated into suitable pharmaceutical
preparations such as solutions, suspensions, tablets, dispersible tablets, pills,
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capsules, powders, sustained release formulations or elixirs, for oral
administration or in sterile solutions or suspensions for parenteral
administration, as well as transdermal patch preparation and dry powder
inhalers. Typically the compounds described above are formulated into
pharmaceutical compositions using techniques and procedures well known in
the art.

[00292} In the compositions, effective concentrations of one or more
compounds or pharmaceutically acceptable salt, solvate, hydrate or prodrug is
(are) mixed with a suitable pharmaceutical carrier or vehicle. The
concentrations of the compounds in the compositions are effective for delivery
of an amount, upon administration, that treats, prevents, or ameliorates one or
mare of the symptoms of protein kinase mediated diseases.

[00293] Typically, the compositions are formulated for single dosage
administration. To formulate a composition, the weight fraction of compound
is dissolved, suspended, dispersed or otherwise mixed in a selected vehicle at
an effective concentration such that the treated condition is relieved or
ameliorated. Pharmaceutical carriers or vehicles suitable for administration of
the compounds provided herein include any such carriers known to those
skilled in the art to be suitable for the particular mode of administration.
[00294) In addition, the compounds may be formulated as the sole
pharmaceutically active ingredient in the composition or may be combined
with other active ingredients. Liposomal suspensions, including tissue-
targeted liposomes, such as tumor-targeted liposomes, may also be suitable
as pharmaceutically acceptable carriers. These may be prepared according
to methods known to those skilled in the art. For example, liposome
formulations may be prepared as known in the art, Briefly, liposomes such as
multilamellar vesicles (MLV's) may be formed by drying down egg
phosphatidyl choline and brain phosphatidyt serine (7:3 molar ratio) on the
inside of a flask. A solution of a compound provided herein in phosphate
buffered saline lacking divalent cations (PBS) is added and the flask shaken
until the lipid film is dispersed. The resulting vesicles are washed to remove
unencapsulated compound, pelleted by centrifugation, and then resuspended
in PBS.
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[00295] The active compound is included in the pharmaceutically
acceptable carrier in an amount sufficient to exert a therapeutically useful
effect in the absence of undesirable side effects on the patient treated. The
therapeutically effective concentration may be determined empirically by
testing the compounds in in vitro and in vivo systems described herein and
then extrapolated therefrom for dosages for humans.

[00296] The concentration of active compound in the pharmaceutical
composition will depend on absorption, inactivation and excretion rates of the
active compound, the physicochemical characteristics of the compound, the
dosage schedule, and amount administered as well as other factors known to
those of skill in the art. For example, the amount that is delivered is sufficient
to ameliorate one or more of the symptoms of protein kinase mediated
diseases. C :
[00297] Typically a therapeutically effective dosage should produce a
serum concentration of active ingredient of from about 0.1 ng/ml to about 50-
100 pg/ml. The pharmaceutical compositions typically should provide a
dosage of from about 0.001 mg to about 2000 mg of compound per Kilogram
of body weight per day. Pharmaceutical dosage unit forms are prepared o
provide from about 1 mg to about 1000 mg and in certain embodiments, from
about 10 mg to about 500 mg, from about 20 mg to about 250 mg or from
about 25 mg to about 100 mg of the essential active ingredient or a
combination of essential ingredients per dosage unit form. In certain
embodiments, the pharmaceutical dosage unit forms are prepared to ‘provide
about 1 mg, 20 mg, 25 mg, 50 mg, 100 mg, 250 mg, 500 mg, 1000 mg or
2000 mg of the essential active ingredient. In certain embodiments, the
pharmaceutical dosage unit forms are prepared to provide about 50 mg of the
essential active ingredient. |

{00298] The active ingredient may be administered at once, or may be
divided into a number of smailler doses to be administered at intervals of time.
Itis understood that the precise dosage and duration of treatment is a function
of the disease being treated and may be determined empirically using known
testing protocols or by extrabolation from in vivo or in vitro test data. It is to be
noted that concentrations and dosage values may also vary with the severity
of the condition to be alleviated. it is to be further understood that for any
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particular subject, specific dosage regimens should be adjusted over time
according to the individual need and the professional judgment of the person
administering or supervising the administration of the compositions, and that
the concentration ranges set forth herein are exemplary only and are not
intended to limit the scope or practice of the claimed compositions.

[00299] Pharmaceutically acceptable derivatives include acids, bases,
enol sthers and esters, salts, esters, hydrates, solvates and prodrug forms.
The derivative is selected such that its pharmacokinetic properties are
superior to the correspo.ndir'lg' neutral compound.

[00300] Thus, effective concentrations or amounts of one or more of the
compounds described herein or pharmaceutically acceptable derivatives
thereof are mixed with a suitable phammaceutical carrier or vehicle for
systemic, topical or local administration to form pharmaceutical compositions.
Compounds are included in an amount effective for ameliorating one or more
symptoms of, or for treating or preventing protein kinase mediated diseases.
The concentration of active compound in the composition will depend on
absorption, inactivation, excretion rates of the active compound, the dosage
schedule, amount administered, particular formulation as well as other factors
known to those of skill in the art. ' _ _
'[00301] The compositions are intended to be administered by a suitable
route, including, orally, parenterally, rectally, topically and
tocally. For oral administration, capsules and tablets can he formulated. The
compositions are in liquid, semi-liquid or solid form and are formulated in a
manmner suitable for each route of administration.

[00302] Solutions or suspensions used for parenteral, intradermal,
subcutaneous, or topical application can include any of the following
components: a sterile diluent, such as water for injection, saline solution, fixed
oil, polyethylene glycol, glycerine, propylene glycol, dimethyl acetamide or
other synthetic solvent; antimicrobial agents, such as benzyl alcchol and
methyl parabens; antioxidants, such as ascorbic acid and sodium bisulfite;
chelating agents, such as ethylenediaminetetraacetic acid (EDTA); buffers,
such as acetates, citrates and phosphates; and agents for the adjustment of
tonicity such as sodium chloride or dextrose. Parenteral preparations can be
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enclosed in ampules, disposable syringes or single or multiple dose vials
made of glass, plastic or other suitable material.

[00303] In instances in which the compounds exhibit insufficient
solubility, methods for solubilizing compounds may be used. Such methods
are known to those of skill in this art, and include, but-areneotdimited-to, using
cosolvents, such as dimethylsulfoxide (DMSO), using surfactants, such as
TWEEN®, or dissolution in aqueous sodium bicarbonate.

[00304] Upon mixing or addition of the compound(s), the resulting
mixture may be a solution, suspension, emulsion. The form of the
resulting mixture depends upon a number of factors, including the intended
mode of administration and the solubility of the compound in the selected
carrier or vehicle. In one embodiment, the effective concentration is sufficient
for ameliorating the symptoms of the disease, disorder or condition treated
-and may be empirically determined.

{00305] The pharmaceutical compositions are provided for
administration to humans and animals in unit dosage forms, such as tablets,
capsules, pills, powders, granules, sterile parenteral solutions or suspensions,
and oral solutions or suspensions, and oil-water emulsions contai'ning suitable
quantities of the compounds or pharmaceutically acceptable derivatives
thereof. The pharmaceutically therapeutically active compounds and
derivatives thereof are typically formulated and administered in unit-dosage
forms or multiple-dosage forms. Unit-dose forms as used herein refer to
physically discrete units suitable for human and animal subjects and
packaged individually as is known in the art. Each unit-dose contains a
predetermined quantity of the therapeutically active compound sufficient to
produce the desired therapeutic effect, in association with the required
pharmaceutical carrier, vehicle or diluent. Examples of unit-dose forms
include ampules and syringes and individually packaged tablets or capsules.
Unit-dose forms may be administered in fractions or muliiples thereof. A
muitiple-dose form is a plurality of identical unit-dosage forms packaged in a
single container to be administered in segregated unit-dose form. Examples
of multiple-dose forms include vials, bottles of tablefs or capsules or bottles of

pints or gallons. Hence, multiple dose form is a multiple of unit-doses which
are not segregated in packaging.
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[00306] Sustained-release preparations can also be prepared. Suitable

exampleé of sustained-release prepafations include semipermeable matrices
of solid hydrophobic polymers containing the compound provided herein,
which matrices are in the form of shaped articles, e.g., films, or microcapsule.
Examples of sustained-release matrices include polyesters, hydrogels (for
example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)),
polylactides, copolymers of L—glutamic acid and ethyI-L-glutamate, non-
degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid

-capolymers such as the LUPRON DEPOT™ {injectable microspheres

composed of tactic acid-glycolic acid copolymer and leuprolide acetate), and
poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl
acetate and lactic acid-glycolic acid enable release of molecules for over 100
days, certain hydrogels release proteins for shorter time periods. When
encapsulated compound rémain in the body for a long time, they may
denature or aggregate as a result of exposure to moisture at 37 °C, resulting
in a loss of biologica! activity and possible changes in their structure. Rational
strategies can be devised for stabilization depending on the mechanism of
action involved. For example, if the aggregation mechanism is discovered to
be intermolecular S-S bond formation through thio-disuifide interchange,
stabilization may be achieved by modifying sulfhydryl residues, lyophilizing
from acidic solutions, controlling moisture content, using appropriate
additives, and developing specific polymer matrix compositions
[00307] Dosage forms or compositions containing active ingredient in
the range of 0.005% to 100% with the balance made up from non-toxic carrier
may be prepared. For oral adminiétration, a pharmaceutically acceptable
non-toxic composition is formed by the incorporation of any of the normally
employed excipients, such as, for example pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, talcum, cellulose derivatives,
sodium crosscammeliose, glucose, sucrose, magnesium carbonate or sodium
saccharin. Such compositions include solutions, suspensions, tablets,
capsules, powders and sustained release formulations, such as,

implants and microencapsulated delivery systems, and
biodegradable, biocompatible polymers, such as collagen, ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, polyorthoesters, polytactic acid and
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together with another pharmacological agent known in the general art to be of
value in treating one or more of the diseases or medical conditions referred to
hereinabove, such as protein kinase mediated diseases. |t is to be
understood that such combination therapy constitutes a further aspect of the
compositions and methods of treatment provided herein.

1. Compositions for oral administration

[00310] Oral pharmaceutical dosage forms are either solid, gel or liquid.
The solid dosage forms are tablets, capsules, granules, and bulk powders_.
Types of oral tablets include compressed, chewabie lozenges and tablets
which may be enteric-coated, sﬁgar—coated or film-coated. Capsules may be
hard or soft gelatin capsules, while granules and powders may be provided in
non-effervescent or effervescent form with the combination of other
ingredients known to those skilled in the art.
[00311] In certain embodiments, the formulations are solid dosage
forms, such as capsules or tablets. The tablets, pills, capsules, troches and
the like can contain any of the following ingredients, or compounds of a similar
nature: a binder; a diluent; a disintegrating agent; a lubricant; a glidant; a
sweetening agent; and a flavoring agent.
[00312] Examples of binders include microcrystalline cellulose, gum
tragacanth, glucose solution, acacia mucilage, gelatin solution, sucrose and
starch paste. Lubricants include talc, starch, magnesium or calcium stearate,
lycopodium and stearic acid. Diluents include, for example, lactose, sucrose,
starch, kaolin, salt, mannitol and dicalcium phosphate. Glidants include, but



¢

1 (5-tert=Butyl -i soxazol - 3-y1)-3-{44%-( 2- pi peridin-1-
- et hoxy)C -benzo[d]i m dazo[ 2, 1 7( PLe d
b]thI azol - 2-y1] - phenyl } ur ea;

WO 2067/208120- But yl - i soxazol - 3-y1) - 3- {447- ( 3- nor gHEVUI0W/006613
| - pr opoxy) - 56
benzo[d]i m dazo[ 2, 1-b] t hi azol - 2-y11- phenyl}-urea;

1-(5-tert-Butyl-isoxazol -3-y1)-3-(4-{743-(4-nethyl -pi p
erazin-1-y1l)-

propoxyl - benzo[ d] i m dazo[ 2, 1- b] t hi azol - 2-y1} - phenyl)-u

ar%er% Ilmlted to, colloidal szhcon dlomde Disintegrating agents lnciude
- Butyl -1 soxazol

crpgsgq:mfpﬁl‘g@pésgdﬂpr% sodium staré/h glycol(élte alélmc(g'cuge corn s?ar%h
pt{t%*o Qfa?&‘? XYeritBR i GhethyiBeliarRk? adaPaid cadxythethyicpihdose.

cm::(rmgtagentsmqwde Jox gxample. ey qfthe approvest eeftified, yiatey;

s&gﬁaﬁ id & ldys? %*&Eé%/ lfi%?@&fz ahd rv\éager insoluble FD and C dyes

! enzot’hi azo
susy on Bluryina; hysitatee ﬁ@gﬁgx)\mg a{gﬂll;s insluds: SHRIPFS.-lactpse:

n‘%’m%stgr% ﬁﬁ%ﬁl sweetenm agents such as saccharin, and any number
enzo o[ 2, 1- b] t hi azol

ofssm@ytdmd fianoys- iFsaveiing a@ﬁ@i)ﬂ%‘é%ﬂﬁ%&ﬁ"&’ﬁ srsagisAjrom
gfl&pé/r?a synthetic blends of compounds which produce a
nzor azo[ 2, 1-b] t hi azol - & ur ea
pleasan §¢FS€MISUP§®{5@ZOI 3-y1)- 3 { lF f(% i@?‘éﬁfbﬁ"‘mﬁ'
%iloﬁét{épy\%ﬂmg a ents mclude propylene glycol monostearate, sorbitan
Z0 Im dazo b] t hi azol 1 A‘
menapleal dmlw}pnp gporg:lwl)atqémg mgro(%ehy a]aluHa fther.
Bths ttc-coatrlﬁtgsai?glude fa aclc]!s fats, rva_xes :-l‘.hellacI T’»lmmomated shellac
nzo - 2- -
ot et Stk i) SRR e ARG frose.

s%amrﬁ [cfé}tb@igikﬁ Wlyelulkbhparethlenslylypbietn0d and eallulose

5 te
atepi{tltmlae -isoxazol -3-y1)-N1-{417-( 3- pi peri din-1-

o1y pi m difsedlZadmipjdtiatidhtis desired ahelcopagounsheaylt her ea
H{p(lglepe]pta %%9955tig8g§Wro??if fr 9 ﬁﬁ% 3?5120 n%?‘{)' ] rnent of the

dton@bhmﬁc)n gxample, the composition can be formulated in an entenc

e

compound in the intestine. The composition may also be formulated m

gozﬁﬁ‘?{e?ikh%l 48 ledudci or gL uch ihddedhérft2 - mor phol i n4-yl

arni de

-mo(sm( 443- (hanthe dosage unibferrvis Bcynsula, it FaBIcoptAR. N

CH‘%!%T a? matgg%loi:f th? %liot\fhel a quu;d carmz' such as a fatty oil. In
addition) gosrgs: unit iwms can contaln varlous other n?atg ls whlc% rXodtfy

?\_e(ghgis‘}cél%o&# oF fhd aBYhYé uhROMRebmple, Yoatings ¢¥lsugbeand other
enteris[atjants.d Ans[mPpeinds gamAlse-Be sdministessd #5)9 cpmpgnent of
%h @&Fyéﬁsﬁ%ﬁ?{“@%p, wafer sprinkle, chewing gum. A syrup
Butyl - i Soxazol 1)-3-(4-{742- ha}/ g 2
maxm epntaim jn addilign to the actwe compounds, sucr se Qs H swBb ening
%QM{ &G 2Rk hrosdardtivés1dyéd bhd 2aRiings)abid fenenyl ) - ure
IQOS'»"ﬁlsr t - BUthR active maierigls pan alsq be mixed W Ahes At S
Haagfidls vihich do not impair the desired action, or with materials that
supplement the desired action, such as antacids, H2 blockers, and diuretics.

The active ingredient is a compound or pharmaceutically acceptable



i

b] t hi azol - 2-y1) - phenyl Fur ea;
-(5-tert- QButyI i soxazol - 3-y1) - 344- (7{met ho) y- benzo[ d] i
m dazo[ 2,1- bithiazol-2-yl)-phenyli-urea,;

WJO% jy Butyl -i soxazol - 3- y1) 3-{447- (2- di ethyhaTPIRo6613
OoXY) -
benzo[ d] i m dazo[ 2, 1- bi t hi azoI 2-y1l-phenyl)-urea;

et hyl

{244- (([(5-tert-Butylisoxazol - 3- yDam noi car bonyl } am no

) phenyl] imdazo [2,1-141

dethvRe0a dhdredt ak désHibAFRERNS ri %her c)oncentr ations, up t? I.about

44- % { R5- tert But'y |1 soxazo am nol carbo
%ﬁ%z%w ahbaf H@z@ﬁtwem@]ememm@nb@mlw 7-yllacetic
031%3 Phar@b{éé&lﬂbgﬂwsc é‘ﬁ%@%‘iuér% uﬁ& hn tabi?ts are

urel

tﬂB‘%%F]Sr H(bd'&ti'g{% diu%']'tﬁhéizgéggmﬂpg agents: colorlng age@t&;jlavormg
iretd farld WefimigeRteritl! Ehicixedba TauBRTLREG BARY')

am no) phenyl )
e[fﬁefic-@ﬂing SFE@F]E”@I mtwf stogiech esjshand dissolve or disintegrate

iRt héufrhl &l5alf<§mé Redotines ORflrcdaldd RO LFRELNR ¥ dsed

am no

t?hﬁeé%ﬁavé % iferest iavers ohphamnaceusichlly apcapdalle scibdtances
a%;@:ﬂéﬂ 1@%&?@5’%@%@@&@@&% e%%ed Bblets which hawe been

443-(5-tert-Butyl - |soxazo pheny
F’&Pl%ﬂ'ﬂ?’l‘ﬁ[@rﬁ'ﬁﬂ&wf@b{ﬂ cqating) - rwumpm earhptessed palets

a”rélﬁoﬁﬁpressed tablets made by more tha one ccsm%rreg'lsu%k%ﬁie ut%zmg

g_g tert-Butyl i soxazo
tﬁ%nl%z'zéfmfﬁﬂ g9 ?cq&%?l?'ﬁu%lbgtamemrewwydn%rttwbdm%onng

t@medfsed in the ab%vé\'@oﬁggéﬂfﬁ{é“yha@%ﬂé hfigaci d
SM%L% ?@t ert - bm%&t!; soxazol

pre)d m?rﬁpf?&ﬁepzatﬂetﬂ SHoaretatzdymalinte
dompressed and chewable tablets, Flavonng and vaeet%mng ﬁgegt %re

e@P%Af ??HZS% Lﬂ&g]%?&gﬂl%i?n @f é:gexlrvgél%l tablets and lozenges.

(09171t er t -\Btil oms@a@.@a fo%xla.c@&éaazeshy Qbmttbﬁé‘ ZShklons,
m daz a[é)Z 1- .blthi a Fur ea;

Si'sf’%“? PE- gltong & QEEFX%‘g%ﬁl?U%@QPWWﬁQ%ﬁFPmbenzo[d]|
nunelefierli/ésdentl@rhhuiéé@nd%ﬁ&)feﬁé?ﬂb'rérbﬁraﬂeni %At PBmM

oynds and ¢ rovi ded herein
i‘%‘? %CEEE? [T Adbrelt o tRBa chq%,go wample; ¢l and
syhepsp| Btrellsionslare gitidergsibint Waten o Wateemesit. or ( PDGFR)
foam |y, C ncl udes R CSF 1R
GO % ks Sl o Ve R heamaeIC bR
Rirmdmesepticalty acreppatde |céer¢brlaelsedrin @!Imrefrfc&mlel Stﬂvérﬁs Syrups
it f et us rKi nas
R e anEfraR Aol Yidebfeif G B s sbperose. and
rmﬂmmmtarrea gpesprvitiven| Ahisraulsionna setwb-H e SYdterh)in which one .
S kln se. 1 (flt-1).
SR G iad 1T e tocn ol HoBEleRInh PR Butther b
magettically acceptable carriers used in emulsions are non-aqueous
liquids, emulsifying agents and preservatives. Suspensions use
pharmaceutically acceptable suspending agents and preservatives.
Pharmaceutically acceptable substances used in non-effervescent granules,
to be reconstituted into a liquid oral dosage form, include diluents, sweeteners
and wetting agents. Pharmaceutically acceptable substances used in
effervescent granules, to be reconstituted into a fiquid orat dosage form,
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C. FORMJCATI ON OF PHARMACEUTI CAL OSI TI ONS
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RATBpInetidcaljiose PrdroxyriqrylBsinyiesiosesand ed her ei n
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ni mal supj ect nd packag individually as is
bR SRR Taer hedplngnge g eghiofp i uad EDTA
phachahemowdaqmtauswm@fud@ahymém U blgathier_ediL¥s and
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[ 00306] Sust ai ned-rel ease preparations can al so be
prepared. Suitable exanpl es of sustained-rel ease
preparations include sem perneable natrices of solid
hydr ophobi ¢ pol yners contai ni ng the conmpound provi ded
herein, which matrices are in the form of shaped
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non-toxi c composition is formed by the incorporation
of any of tthe normally enployed exci pi ént_s, such as,
for exanpl e pharmaceutical grades of nannitol,

WwaehPaGe26t ar ch, magnesi um stearate, tal cum li‘c%l/ﬂléib@/%ﬁsms
derivati ves, SOdI um crosscagpnel | ose, gl ucose, sucrose,
magnesi um car bonate or sodi um saccharin. Such

conmposi tions include solutions, suspensions, tablets,
capsul es, powders and sustained rel ease fornul ati ons,
such as, inplants and m croencapsul ated delivery

[@%ﬁf ae Cgﬁ&@tgg@g rﬁ%@ghgus BE I‘H%tr:bpinﬁxs@&ll ¥FB&erile

agen, ene Vln acet
apokyas Byuﬁlme@ntmningqlwaﬁlwewmpwn%l‘y’l %?ﬁ%é@t rapde of

a%ﬂléysﬂ‘% lbﬁ ﬁﬁ?ﬂteﬁeﬁmoﬁﬁngﬁﬂgrasstewﬁt usr oily solutron or

ara se conpositions a known toO hose
ssnlspéh@dnmntmemuran active matqu@hml%&t@'é a§mﬁ§@§$wdﬁ§rﬂ%+§/ce the

d%g{}{aglpﬁ.,a%lééb%e&%% 00% active ingredient, in

cer nts out 0.1-85% typi cal!y about
[O&323% [Oemw}brﬁkﬁeaea:desjgng@fqydge@lsa systemic administration.
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rﬁ.ﬁ'ﬂBQP er vddied 5 ge%d?mn%te%ﬂﬁfe@%lé ftile. It |s

acce erivatives thereof as described here
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anot hat macol ogi cal "agent known in ner
testing postogals s VP rapRiatioy TEera /8 r"”"f?o?fe’”df’t’? fist &@Eﬂe Lo be
RSteARALE A nEPRBtibhO BRD rd%%&@é Saded rhay @mamg@mtrsmeragasof
protei n kinase nedi ated di Seas
iedeividuss teRiad. 4t o B8 dutRar parereinackibpt fos AyiRarieuter,
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reat men I ovi (O] | S or
ANV Ao 100320 B B RS RRE T ot A1e heiseleerypistering
f@f SupdivRg ﬂﬁ adhingsttation dfithe Ifdii'md[‘éréormqland tbiatsﬂi@e
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RN Ry Aot peL PR Harpre® rpnday B aridde pot intended
&Rnalhe sb@ﬁ@ﬁgﬁﬁecﬁﬁé of ¢t emnebufcdmmiayomm
enterjc-co
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SRR A A B e o
hOfdikt jof lﬁacﬁerst analuding diok: irdended triaslef eradmlatﬁtf@ﬁ@nﬂ@ the
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caps troches and t i ke can
contantmlmfyiscﬁuffucrmtffer amahngatmgthemymnt@msaf t% rpodiHas and

gﬁs\ﬁ e'{@,,_l, Eal é{éﬁmn%dbl nder; a diluent; a

egra agent; a |l ubri cant a gli dant a
sweet eni ng %genthlﬁZW powdars agent .

[00335] Of interest herein are also lyophitized powders, which can be
reconstituted for administration as solutions, emuisions and other mixtures.
They may also be reconstituted and formulated as solids or gels.

[00336] The sterile, 'Iyophilized powder is prepared by dissolving a
compound provided herein, or a pharmaceutically acceptable derivative
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[ 00312] Exa C‘pl es of binders include m cCocryst alline

cel l ul ose,~gum tragacanth, glucose solution, acacia

muci | age, gelatin solution, sucrose and starch paste.
woanriieare s i ncl ude talc, starch, magnesi um oPCTAISZIOWAICE13

stearate, |ycopodium and stkaric acid. Diluents

i nclude, for exanple, |actose, sucrose, starch,

kaolin, salt, mannitol and dical ci um phosphat e.

didants include, but WD 2007/ 109120PCTI US2007/ 006613

56 are not limted to, colloidal silicon dioxide.

thdrsdM iy fs%ithE& ﬂﬁé‘ﬁts THIC L8108 GnA G ToALIR Sinl @&fpisAtvhih

sodi Um st'arc ycolate, alginic acid, corn starch,
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xa%gﬁ‘ég&ggwtﬁ ! F#ﬁ@d fh é PEWAEBE NERcibikHts! q‘?at nf'lév be

prove certitied water sol ub
us@l inolud®,dyes, nixtures t h@@étﬁse &ﬁfb'ﬁi-tféiﬂctpﬁ%&q}'ﬁilsé"“p-

xg\l?olagglcgnﬂy c%gépsaa%geo ﬁghbﬁé&ﬁlﬁﬁﬂoo@)&ﬁﬁ GPBED)

ncI‘ sutrose, | acto nni t
oantha‘nsultabl%awte AThRyselyent @amc!sp gentelta kaiffen, sushas

| nc? r%:rginat ur a %%ﬁ\l’;‘g?h&gpl{atéw ggher’:étﬂ*%uﬁé} I@WH © those of

s extract fromplants such as

sfullun the andatstypicallyi ebgubmﬁrajmkboﬁybaﬂmemt%weﬁﬂtWL?@eof
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coatings Inc e fat ty aci d waxes

cgnm acsnglernagecd 05100 g, 400-590 g, d9e5aR B1ch B9-250 mg or
h@e)‘?:ﬁ- EitilpiB 88@5@&5@& thBdidiSound. The | oph!llzed powder
ydr oX yT ){

['ul ose; sodi um car boxynet hy] cel | ul ose,

- Geol %ﬂ%@ niedgr pBBropfe canditions, sHajsas atébawe“C to room

t?ﬁ%’ . [00313]If oral admi nistration is desired,
ound coul d be FrOVIded in a conposition that
lpmmct s iReeprsiitutian of this lyophilized maxyderyyith water for injection

@BQ RS ffrﬁfulﬁi@*[@r%setlh %a?&'f@ﬂﬁ'édn‘ﬁﬂzs@@ﬁohe For reconstltutlon
ornmulated I n an _enteric coating. that é@ @
gowder is

ahauidrp® yng. AR 583 Mg Praheut 8r%%§&°
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dgRandsihstineselef PRt RUCH ARGt FR oF SRl
daBRdired. it can contain, in addition to material of
th b [ h fatt [ .
I neagdlozlso ypeo;??@éc% ‘ﬂ"f%%’fﬁ?%rg&\iugon?; ﬁ vgrl gugl
Lgbbm mat eToplcal whxml‘ea‘l.racé bnephh@dt_ pbydEscebed mnﬂ*wﬂ?cﬁeand
SRB: el 0B, Beuhod e e L i dBpgreon.

@fuiigasiponent  ohndmare fomiulatesiuspereanos), gedy,raiptmentter

Kl i g, . J
SBUGEAE e RISHE oo 55 BBHSERY! hdurdd AU, e
acdsoby, irigations,ssprags) sgmositpdes drahdages; degvabpatches or any

B b dnyiptiats Snat o oriodl ABRYANOR"C0 707 npai

[doa38ksi r eThectdropounds oF phammtwlaﬁy glaeptabisienvatives

bRl B A5 g M g o Wbt on )
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e actirve irngre .
pnmfdedw ins0RIALIGH Phlanmeummtmqﬂmwbtaemm@rtmﬂ%%ch as
included in tablets are binders, lubricants, diluents,
di sintegrating agents, coloring agents, fl avor i ng
agents, and wetting agents. Enteric-coated tablets,
because of the enteric-coating, resist the action of
stonmach acid and di ssolve or disintegrate in the
neutral or alkaline intestines. Sugar-coated tablets
are conpressed tablets to which different |ayers of



suspensi ons, _sol uti ons and/ or suspensi ons

reconstitut@d from non-effervescent granul es and

ef fervescent preparations reconstituted from

v SRENRSSENt granul es. Aqueous sol utions i nC'#tﬁ‘?uszgo‘%fou(ms
exanpl e, elixirs and syrupsy Enul sions are either
oil-in-water or water-in-oil. [O0318]Elixirs are

cl ear, sweetened, hydroal coholic preparations.

Phar maceutical ly acceptable carriers used in elixirs

i ncl ude solvents. Syrups are concentrated aqueous

solutions of a sugar, for ex | e, Ct ose

IR gRES| 1 SUBH BeseRa TS BATRITe SR FIRar Wil RRalEhave
diXFlefirsi o |9dY han@Emidrahs 8r le‘ssdhélﬁ)ﬂo&ﬁiérdnﬁs the form of
smal | gl ohul es throu hout angﬁher

[BP34%aceut [ FPYPRLE 5%%‘3 W'@quﬁg@&al?f’t@mﬂ%l ons
Fficafion aslittoaistdritepitalsapphittitien fdltrﬁgsm aﬂt:xsm@cftms
preservatives. SusFenS|ons usge ﬁﬁ ceuti cal | A1 4
REEpRBEH SUhA5IRITR §VaqBr e Tama o BESe FIEAMS e lotions an

Bhapphsion t@&hé eyaiaor ﬁ%elsféthét mﬁﬁéspiﬁaﬂamﬂlcatlon Topical
non- ef f ervescen be r%f nst|t éag'%nto a
aqrginigiraion is @aggfd'aplpg#,{or t’ﬁ@ﬁﬁ%@“?ﬂu RRRYan Bher s
MIrmtéﬂdagtoag@ Ryes dridudciRec bt fd?&hh%iaﬁ@ﬁ:ﬁiﬁrﬁbie% Nasal

used in efferyv scentlgran tq,.be

bst
SULATES §1 B TE ISP QUL A anG Oh I R BisEYog A Stier
A R QRCI¢ dpaNI2 X (pidrits T8niansd bd adonigiteredaci ds

an sour of car.bon di oxi d Col ar fl [
8840 °ar o TP RUERT. dartsiaTibe Tolsbisd o ppa e se,
rﬁw@%&ﬂoﬁ@ubmaa aisiMO1 Ude1 phhyisatohit, sclwidrist, @H abedutyd-7, with
al cohal éhﬁyrup , Exanpl es of preservatives include
YWRICBPPIE SAS hyl and propyl paraben, benzoic add,
SOdI um benzoat esand Glomhoubltloﬁsafmlcﬂhenfoums-dqueous
ui d tilized in emul sions include mneral oil and
Bﬁ@géﬁ"bil. Exanpl es of enul sifying agents include
@eaazll n, ac:‘nlmerafomeeagramcanlrﬁstrabmnt such as tepidal application,

ﬁ%ﬂ%@%&?ﬁr@% gﬂg rﬁgayéé Qtﬁ]tc ¥ %oéslgla c@ﬂtemplated herein.

eackhaxy et Fpk esam;nlleaw,anpacemhc;ai tipame formis fove@galm and
%@\@%&rat%rjn g%nxte%té!%%bﬁggltér?ecst gﬁés@i\gg a%HCcEBI%?T for systemic

enin agent
aﬁﬁelctarﬁwtabastaipoamaee areysed barein m&an a@lldsa@@ﬁamrrfnsemon
e ttﬁé‘ ﬂecﬁtgﬁ\%ﬁlch '?ﬁél%' g?s@ﬂ { 568y Fﬂ tiree e /P Se or

sor bi t an nonool eat e, |et ene nonol aur ate and

rmrgvmémﬁypl@s@a"mrwerépﬁwca!lmaﬁlﬁeén%e'sent%c| ude

Phéfmscéu%en@rdceébfab?&Je.absta?»ﬁéé§@ﬁz;z%a iR aée@ns@b;sa@u@ﬁes are
I ncl ude sodi um bi carbonate and Pﬁglun1car %Qate
e

bases Phychiglesand agentado saive dre MRIng BPiRtc S XeEPies phbpses
Wl e 88¢bEHETtREBbrontd/EiB, giRbskimigsiaiing Satttevof .

Flavorlnﬁwg ents incl ude nat.ur al flavors extr%cted

Enqiwweé g gearand apprgRgate mpfiiEsefiNaners dgrand
RS OHTRED alidRd USEmMBINRKBAS afthed AeidusSIgasERt iad be used.
0320] For a_solid dosage form the sol on
5@@5&% oS 11s MG RA @ SHPoRs RS el ghegmaceti and wex.
R%@%I@ﬂp@o@ltd)rﬁe@mgyrbegbwia%fédjéﬁheﬂ <Y mecanﬁp&e%tsed nhéthad or by
I N a ul e Qr u
S o e ical Wbt bl At sHPROTBY o AbPUIE Py

memy di | ataisistei i @p@mfefs for esdtaladminidtyation are manufactured

ceutica acc d [ler

&5 Pt ACS Rl pBren Pl iPAR apfu the same
Mﬁl&adlimlstfer fonwaions for qual édorinistraties.ol i d or al
formul ati ons may be prepared by dissol ving or
di spersing the active conmpound or salt in vegetable
oils, glycols, triglycerides, propylene glycol esters
(e.g., propylene carbonate) and ot her such carriers,
and encapsul ati ng these sol utions or suspensions in
hard or soft gelatin capsule shells. O her useful
formul ati ons include, those containing a conpound
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propyl ene E'ycol and et hanol. Metals ipcl ude,

di (I ower akkyl) acetals of |ower alkyl \al dehydes such

as acetal dehyde di ethyl acetal. [00323]In al
wertbodionent s, tabl ets and capsul es fornul ati orFECTHES200T606613

coated as known by those ofésskill in the art in-order

to nodify or sustain dissolution of the active

i ngredi ent. Thus, for exanple, they may be coated with

a conventional enterically digestible coating, such as

phenylsalicylate waxes and cel |l ul ose acetate

phihaate. 2. 11,6t hStind@ReILAd C%?HFSQHio?néJ”S

00324] Par ent er adm ni stration, genera
[e0Shct er iAdiveipgradientsinsavided Meseinsanche aﬁguu@tqved by

%P.%ﬂé‘i‘i‘ @ggeé L@%ﬁssbg%a%ﬁwygg}dgg tRhErLRBH ﬁﬂewts%ose

erein. Injec I'n convent onal
of ordipaneskithy thesaiti fixamples mqlm or suspensi ons, those

q%% hgeaé s iﬁ‘sssﬁé{e?ﬁ'r@osf 03 a‘ieP:i Wd) 1996 5995 By 809 i 1598,123;

to 1 nj ‘'emul’si ons. Sui t
aendc# pDBﬁﬂQ §r6374 533 %ﬂéﬁrﬂ&ﬁ W'b767s%.l1ﬁﬁé54ﬁié%&ﬂ%§é3

SRIREL e moneiom,  ogoe ey

W|P22,366n5872, 89 hd7. 9805dht 5,953,856 -6.84P 83QuBid8753
e%‘t‘??bﬂ%c&%g?“@ 35 oWBHghNg A4 @fﬁﬂ'eﬁ%é“( igRd egﬁ'ﬁn 561 6'119,961.
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lﬁE%fp?E'/&]edj'FéE( Sty é??ﬁéﬂc@u rﬂrglogﬁééfé *EI’H‘@ ﬁ'ﬂ bé u%E@ 3b Provide

n one e I ntent np03| i on
glewatontrolieddaleasenf angueonsrearting mrw"ﬁnts using, for
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excl pi en n one e od| ment, the agqueous (WO
BDGaRID IRIPETANES S 90 IAtG B IEmS (T NANGr GRABES dissapartiles,

IR/ hhierdiphicred Bod E&ABI na‘tlﬁnctﬁére‘i'jm@ %k@iﬁﬂé thd Besired

aqueous sol ution, cont ai ns about 0% o
HARARE DIOTE P InGORSPET oS iialS ropolled rdRape Farmugations
Koo & BHasetoff stURREA sﬁmﬁiﬁ ehe afilHelidiag thosodesaritied herein,

l eVEFﬁea@ﬂi ®F g§f4d§f°ﬁ'ﬁ§3ﬁ‘huﬁﬁ%<§1v§'é§8 %rtlﬁ(%rﬁ[l)'gwdeg herein,

WDSMT sed an o%nmiled—reréaeé mﬁrmaneuﬁcaj products have a common

5‘?%{& éﬁgéﬂa %tgf%fl ﬁ"%jé{l/’\[}qe %hﬁ? LG B%n-controlled

tﬁdn.aﬁ"emarm dld&yﬁlip,rtheplmtbﬁ an ppfimally designed controlled-release

‘8 p;/ﬂet h(tyflf ﬁ%te B’ ﬁ{‘ Fe‘?ﬁ‘n %%8%%%#&; é’“%lmum of drug

ﬂﬂﬂ’sﬁanw beivng empmeat&mrewzmetrat thecopditjore frsa minimum
qtl)fl? Bftlﬁ'nléb bﬁ#@a ntggég e g@ﬁﬁ‘%ﬁ% }eﬂ formiliti clude

Oona C yners suc as
emndgdlagtwfty of thar drug, radw;ad dosagp frsquam}y |lang inerapsed

I
Gl AU pEIRES I it MoRfidifa 2o£ER8 foffiations can be used
tchatfctshe time of gpsebyl ation arathsosharerteristsnpsuttas blood
omleycﬁ{x yhﬁ? Rﬂhﬁ%l FRBY treNSoc FFERECHTRis 0 Sitfverse)
copo yIers, ene/ et acrylate copol ymers,
effaglsene/ vi nyl acet at e copol ynmers, silicone rubbers,
RIS} ot MihosIddhtNes rofd? rf@ﬁﬁufa‘tiBHF are @@sgj’d&qbeiﬁltlally
hyl ene, vin ride, vinylchlori
rﬁipaw ﬁa@ﬂwmrpﬁ/gwl (éﬁtvee mgéed!enwhatjemneﬂﬂ pradyses the
I
: er'g%ﬁ ﬂﬁe Quﬁé %mél:f r ub @HBQN aR@lchRtilYbR Release of other

pi chl orohydri'n rubbers,
amapins of drtmyto e tmﬁawﬁ'yﬂ%ﬁhemp%lﬂmrem@plﬁwlﬂfﬂc effect
BU8F ah Y¥ardBdd BLESY oF tikRY NAl FHBF to Mafhtain this constant level of
et hyl ene/ vi nyl oxyet hanol copol yner, that is insoluble
in body fluids. The conpound diffuses through the
outer polyneric nenbrane in a release rate controlling
step. The percentage of active conmpound contained in
such parenteral conpositions is highly dependent On
the specific nature thereof, as well as the activity
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[ 00329] Exarlcpl es of aqueous vehicles ing¢glude Sodi um
Chl oride Injection, R ngers Injection,\]lsotonic
Dextrose Injection, Sterile Water Injection, Dextrose
warmtoMenrat ed R ngers I njection. Nonaqueous paCaEnisesmElooss1s
vehicles include fixed oil $60of vegetable origin,
cottonseed oil, corn oil, sesane, oil and peanut oil.
Antim crobial agents in bacteriostatic or fungistatic
concentrations nust be added to parenteral
prepar ations packaged in nultiple-dose containers

q&séasfi Qh@hﬁi@h&&rbecﬂé?éégeﬁ Cfnﬁftﬁé* tb8hge fOANAY 4 rate
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“baWﬁl rr@n@@@ﬁbgua@ﬂwt@f@m b@mg meﬁamb@ad anseemete@rfmrmthe

ude S og%u%%(}ﬁ% egglr’f? é@i%?%rsﬁe&aﬁgﬁgg gﬁ‘s@?%g Ib} various
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I
e
l@@qgwﬁepr ﬁg‘lﬁﬁm@dﬁzﬁ of adginigisationfn m;e&mbwmemca puEp may
U TIPS L St TR Bt o
ahataer Wb@ﬁﬁ‘l‘%’“\/é DER @geaﬁale@éausum ea@ aced in proximity
dIMAE A5dYapELic ?é'rggt t%' s raqLifinglonhy2s tfl'a‘étléﬁ 'o@ thed BydtBmic
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under st o reci'se osage and ura on o
terrelymen: and ethyieng/vinylpxyethanol copalymesathgg is WQEL@E in body

fnds me%tﬁstuﬁgmm :ﬁaﬁ'cﬁff&é&s' Hrolig e 8P pb

protocosor extrapo ation fromin vivo or i VltrO

mesbraaedn a) Fﬁ‘ﬁ@et rgipsopolingtsier. Thapereeniags of aghve
iﬂ@?&ﬁ&n%’%rﬁﬁﬁleﬁqﬁ s@icﬁ%é’r@hﬁér& E&néwh&%lsﬂlgﬁ@%ependent on

Ny |V|dual treated IS to be further understoo

gaific R thareef I"%ﬁ weligsdbe nesde of fhe sukieshe
reglnens shoul d be adjusted over tinme according to the
i ndi vi dual need and the professional judgnment of the,
person adm ni stering-or supervising the adm nistration
of the fornul ations, and that the concentration ranges
set forth herein are exenplary only and are not
intended to limt the scope or practice of the clained
formul ati ons. [00334] The conmpound may be suspended in
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63 thereof, .in a suitable solvent. The sol vent nmay
contain an @xci pi ent whi ch inproves the( stability or

ot her pharmacol ogi cal conponent of the powder or
wEsRPahdi1b¢t ed solution, prepared fromthe pov&iusiooroossia
Exci pients that may be usedgi ncl ude, dextrose,

sorbital, fructose, corn syrup, xylitol, glycerin,

gl ucose, sucrose, hydroxypropyl-beta-cyclodextrin

(HPBCD) or other suitable agent. The solvent may al so
contain a buffer, such as citrate, sodium or potassium
phosphate or ot Rer sTahgdtet Eormolxtionso t hose of skill
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B © qeolf hod sttt ubBsoBa’ Sinsiens. B iSsve-

tzagetzel lposiomesalsbyh dettemor-tagietetd Mogionads, may also be suitable
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SEPRRRb Rty R PRy TYELLRRY BY Breiaféf eboraing
omethoeds atewn to Tweser gdlidd intbe rari t Brieflyrlipodemes such as

! . [ re for as
3R bk PUSBESTME e SR ReBRARE 3Ly B (Bhur 88
phosphatidyl oholnesand bsgip phoepbatidyl setine €2:3 malar eatjo) on the

OlASq mpd gt L : [
53R L 4 PRgR D kosolliion 474 cOtbo DR R SRAAR 16 Bhhonate
buﬂem @Imlaﬁbpg civalentniatiops r(aasons ap@@d;agymeﬂask shaken
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FRERAR IR By M S0ORRY, SRt CaRPhaticg Wfemove
uppwmﬁu!@wd chieprunRd, Wlieteﬁama@erdnfugﬁﬁeaeam@thﬁn mslspended
froegadm nistration to the respiratory tract can be i n
the form of an aerosol or solution for a nebulizer,
as a mi cr ofR-RVALUAIIONPF THEAGRIMITY OB ToHR QQMF@UNDS
conbination with an inert carrier such as WO
2007/ 109120PCT/ US2007/ 006613 64 | actose. In such a
[B0381] t he Fiptdadghysiolegicak phatmascisgical and bipsheri¢a)

proediirédnate boaikibié ﬁ:ﬁ'&e‘sﬂ'@‘th@%dﬁﬁé@ﬁ@s © idbASS thEsdthd
m crons., £0034% The colgr%ounds may be formnul ated faor

PaREFSRpiolQgiFal Aot UEeR Heakelpetive YRoRyIale e apvyIof kinases.

gmlsm: at i OTSLIdP: éd?s%y§%élué@ Gl’oﬁHﬁaQM%léTmﬁﬁéaI #9¢8Ds a86ich as
Ccreans nd | otions

he form of gels,
i L PRIV B UPERBORoTL RS AR, TeraRGes0s ARIAZation
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SERE T Slimar b1 ol Mg asBRmigy 7 ol 31 2002), s
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nd al ane.or i nation th ot her . .
R C .t 16F 1 ouoRef PSP BR oV plamT aF A mergialy available
Gsbre, . g1 Eyenbrk (@084 HapdstensblayiAioTischrpealtindustees, yMentor,
those intended for ophthal m c use, may be fornul at ed
as 0.01%- 10%isotonic solutions, pH about 5-7, with
appropriate salts. 5. Conpositions for other routes of
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adm ni strati.on [00342] O her routes of adm nistration,
such as topﬁ cal application, transdern{l pat ches, and
rectal adm nistration are also contenpl ated herein.

wWPR4dley exanpl e, pharnmaceutical dosage f O ds@do7/006613

rectal admi nistration are rggctal suppositories,
capsules and tablets for systemc effect. Rectal
suppositories are used herein nean solid bodies for
insertion into the rectumwhich nelt or soften at body
tenperature rel easing one or nore pharnacologically or

énebgﬁgtﬁénclﬂggﬁ Qﬁé . ! [a?tg CEhS Prg%\glfoﬁﬁfs%hgt ne I,é\‘l’atick

actept ces Ut |ze ‘'n"recC pPpPoOSI
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f@p@#ybwm@ﬁm dnuidgdigpensing idnep mobpatlamse ariddinal esadifigs of
BB eraots BTG EoReY SPpiHRLlor AL SR TBese confimpace
aysterras moynne high thraggiputrendofapiclistadsin as wedl asna highedegree
SR PR B e AUBIRBAL B P s provice
drsaikech grotohelstigpiraridusieigh throoghput syeteins s J‘prwes fdr excaripde,
s ol cto Wbk 0E) UAo AP BB oty o
qeiacting the Mullqtloacﬁmurmmbhmmdtgandriﬁnwgt aed trankike.
514855 35t St EAHERROR BRulen Akl AL .
M&emmﬁkﬁ?mwﬂﬂm isvassasged diyahasppoofatitedassaysi Any
SaBoRep Qgsse@rgra%ﬁdasgx CARLOLMBAVER' §23 SdRAIS RbmBYane

es that r e
@#tgphamhwlatipmafﬁsam rapeptomamr@gphnmlaxw asaaye in intact
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3986Y 399351 7052 687, Giraptes 18 ICHBSENT Pﬁmogzp@s INVISZEG U,
Biog8éy IAsuBele? aff 88s. 20039, 66, S, 739, 108,

[00355] In addition a variety of cell based assay methodologies can be
successfully used in screening assays to identify and profile the specificity of
compounds provided herein. Cells useful in such assays inciude cells with
wildtype or mutated forms. In one embodiment, the wildtype is a kinase that
is not constitutively active, but is activated with upon dimerization. For
example, the mutant FLT3 kinase is constitutively active via internal tandem
duplication mutations or point mutations in the activation domain. Suitable
cells include those derived through celt culture from patient samples as well
as cells derived using routine molecular biology techniques, e.g., retroviral
transduction, transfection, mutagenesis, etc. Exemplary cells include Ba/F3 or
32Dc¢13 cells transduced with, e.g., MSCV retroviral constructs FLT3-ITD
(Kelly et al., 2002); Molm-13 and Molm14 cell line (Fujisaki Cell Center,
Okayama, Japan); HL60 (AML-M3), AML193 (AML-M5), KG-1, KG-la,
CRL-1873, CRL-9581, and THP-1 (American Tissue Culture Collection,
Bethesda, MD); or any suitable cell line derived from a patient with a
hematopoietic malignancy.



5,891, 474, 5,922,356, 5,972,891, 5,980, 945, 5,993, 855,
6, 045, 830, (6 087, 324, 6, 113,943, 6, 197,(350 6, 248, 363,
6, 264, 970, 6,267,981, 6, 376, 461, 6,419, 961, 6, 589, 548,

wo Sb3a@3s 6. 699,500 and 6, 740, 634, each of WrGhRab® 006613

I ncorporated herein by refggence. Such dosage forns
can be used to provide slow or controlled-rel ease of
one or nore active ingredients using, for exanple,
hydr opr opyl net hyl cel [ ul ose, other polynmer matrices,
gel s, perneabl e nenbranes, osnotic systens, nultilayer

ER3h0T°. 1 EOARUAGH TR, 1RO SEOSANGY s
pigofficeotly mhitait ;eqegtcmtpmrrta IgnasesSuAterm’écanlt inhibition of a
. . 0se_ 0
RSl RS oL BB LBt e A By 00
Ak elhrqnecambbéimmtdtﬁwcmebmtch darh arhibis Sgtzfvéwmlltman ICs; of less
fg\%h'tr d?:\grtc?gPZﬂg Ré/n%ﬁg {J%i t 'PS%S'&?%OL%%‘E"&O 10 uM, in
ethememigsineot, fesmiﬂmmthdiea; thlaarmﬁmm\cerlestshhtan 50 nM.
?%Q%F@g‘sﬁetﬂjgg nccag%% tﬁral fﬁ %@gt&t&ﬁr BhkiRation as te the in
voaefiectivehassl efdbe cpmpoandt |®ﬁhler faaterdi laeiwrt metgg:ra;ntsuca as
STpEAET i MopPRANBIMAL g AL RS S Moo
tﬁnmmut@fu&amesuctdmmage@y ehaktlers cohpednd elithaswer 1Cs to
%‘tétolﬂswvé‘ t‘ﬂ‘ég@ Mrﬁg QS&p%%hdvﬂath 5 hﬁg{heﬁqéso in one

dosage re it ncrease
%@hpﬁlr@ﬁﬂie a ¢¢madlamd thaﬁ lnhlbltﬁ activityds adhuralstered ata dose

. t t
e R e R RIS L0 < Oty oS 80 T
¢)§9@X53%ﬁfefttﬁe|-'aswg and can thus affect the occurrence

pbssmde ( ecgﬂpﬁﬁ’\é‘eé@@,}ﬁﬁ'ﬁ%f Slsd bd QQ%eSIA\%S%sm% phage display

controlled rel ease ons are
Pifusion prpteins expesethoa thr nutesisufeag of th plme head, for

EXUH B @dihg ahNBHiniR) 9&;%]8(# é!h@%f?gtépﬁ@ ddige r‘ﬁﬁ? sk@t‘elm as described

thera eutic effect and con

indr %%\%'é ebel. ot"t‘f%frB'ﬁ'}ﬁ?GﬁP’s 8ps é-’r&(@ 320-38). ntrblisrannﬁ@@ch employs
4 %Mﬁtpe@'ﬁoh 'Bﬁﬁcﬁﬁ@ %Eééy & d@t%%mé et He?ati@&f%itspé‘feé c@r'?lpound of
ugggggtgﬁ)ta Bg{;l@n %u?pregéer&eas a fus:oneprro%e?n gﬁ'tﬁé g:.lptatt:e of the T7
bacteriophage. The assay uses phage tagged with a kinase of interest and
an immobilized bait which are combined with the compound to be tested. A
test compound which binds to the kinase directly or indirectly competes with
the immobilized bait and prevents the binding of the phage-tagged kinase to
the solid support. If the compound does not bind to the kinase, the tagged
phage can bind to the solid support through the interaction between the
kinase and the immobilized bait. The results can be read out by quantifying
the amount of fusion protein bound to the solid support, which can be
accomplished by either traditional plaque assays or by quantitative PCR
(QPCR) using the phage genome as a template.

E. METHODS OF USE OF THE COMPOUNDS AND

COMPOSITIONS
[00358] Also provided herein are methods of using the disclosed
compounds and compositions, or pharmaceutically acceptable saits, soivates,
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rate that will replace the amount of drug being
weeiehelismed and excreted fromthe body. PCT/US2007/006613
Control l ed-rel ease of an achi ve i-ngredient can be
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condi tions or conpounds. [00348]In certain
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6, 060, 082, 6, 048, 736, 6,039, 975, 6,004,534, 5,985, 307,
5,972, 366, \5, 900, 252, 5, 840,674, 5, 759[542 and

5,709, 874. [ 00350] I n one enbodinent, |iposomnal

wiHspenmsiens, including tissue- targeted |i PSSPfTRS007/006613
such as tunor-targeted |ipagsonmes, nmay al so be suitable

as pharmaceutically acceptable carriers. These may be
prepared according to nethods known to those skilled

inthe art. Briefly, |iposornes such as nmultilamellar
vesicles (MV s) may be fornmed by drying down egg

FORRBAGPEMG ufngs. BinBhandblbiRsts RfRfbg Yo tunPieres,
imer angipgenesin Toiked edeseterinal tumgtéosphat edgggf :Lgdt .
PP38R° shak Bkt sE e Bl ROBFRIRMeted sArEdTeSThe
oslenbaicoga estelgeniasarcoas) @@Femgpggﬁmgggaeipggmmd BRDEFR-
(RUPREY Mha RS B GB JRrRR BSvtaRacdpPta tugpors
ineEdEQVWENDS nalistet] iswatiartdmpls, Haposis satcoma,
BARIMRGPLNE S mBRGioBARSASE fffuding VEGFR3-mediated

hemangiosarcomas, lymphangiosarcoma including VEGFR3-mediated

lymphangiosarcoma;

[00361] ¢) myeloma, leukemia, myeloproliferative diseases, acute
myelogenous leukemia (AML) including flt-3 mediated and/or KIT-mediated
and/or CSF 1R-mediated acute myeloid ieukemia, chronic myelogenous
leukemias (CML) including Fit-3-mediated and/or PDGFR-mediated chronic
myeloid leukemia, myelodysplastic leukemias including Fit-3-mediated
myelodysplastic leukemia, myelodysplastic syndrome, including Fit-3
mediated and/or Kit-mediated myelodysplastic syndrome, idiopathic
hypereosinophilic syndrome (HES) including PDGFR-mediated HES, chronic
eosinophilic leukemia (CEL) including PDGFR-mediated CEL, chronic
myelomonocytic leukemia (CMML), mast cell leukemia including Kit-mediated
mast cell leukemia, or systemic mastocytosis including Kit-mediated systemic
mastocytosis; and

100362] d) lymphoma, lymphoproliferative diseases, acute lymphoblastic
leukemia (ALL), B- cell acute lymphoblastic leukemias, T-cell acute
lymphoblastic leukemias, natural killer (NK) cell leukemia, B-cell lymphoma,
T-cell lymphoma, and naturali killer (NK) cell lymphoma, any of which may be
Flt-3 mediated and/or PDGFR-mediated, Langerhans cell histiocytosis
including CSF-1R-mediated and fit-3-mediated Langerhans cell histiocytosis,
mast cell tumors and mastocytosis;

[003863] 2) Nonmalignant proliferation diseases; atherosclerosis including
PDGFR-mediated atherosclerosis, restenosis following vascular angioplasty
including PDGFR-mediated restenosis, and fibroproliferative disorders such
as obliterative bronchiolitis and idiopathic myelofibrosis, both of which may be
PDGFR-mediated;,
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procedures are available for testing the conpounds to
identify thse t hat possess biol ogical tactivities that
sel ectively nodul ate the activity of kinases.
W 2deetech assays i nclude, for exanple, bioGghefise®bnoss1s
assays such as binding assays, radioactivity

i ncor poration assays, fluorescence polarization

assays, fluorescence resonance energy transfer (FRET)
based assays (see generally dickman etal., J

Bi onol ecul ar Screening, 7 No. 1 3-10 (2002)), as well
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Wit h ggcptgrtl nerization. For ‘exanple he mutant FLT

KPMAs BESPATHPBEEIRY: acti ve via i nternal tandem

[dughlcatl om Rut;ati ons or p0| nt nutations in the

activation eI |l s include those

§8¥73ded thf’gﬁ'@ﬁ "[l:e'?%g&%g ?'F% patient sanples as

[oesr3jas ceé) shdmm@uuﬁrﬁ@ routi ne nol ecul ar bi ol ogy
ques t ransducti on,

[%Jﬁgﬂ‘gf ectib %fh%u"{%%ér{é%\ﬂs?‘%?@” YExempl ary cells

foos¥side BaBFBhemwba&é& weddise sulbfastiyced with, e.g.,
WS °\or Hl THeaS ST UER pelddes-Sre Y T Gy Lyn, Lok,

Bentek, Fgkayaivak, Japan); HL60 (AM.- M3), AM.193

(AML- MB), KG 1, KGla, CRL-1873, CRL-9591, and THP-1
(American Tissue Culture Collection, Bethesda, MD); or
any suitable cell line derived froma patient with a
hemat opoi eti ¢ mal i gnancy. WO

2007/ 109120PCT/ US2007/ 006613 69 [ 003561 -In sone
enbodi nents, the conpounds described herein
significantly inhibit receptor tyrosine kinases. A
significant inhibition of a receptor tyrosine kinase
activity refers to an 1C50 of less than or equal to




an imobilized bait which are conbined with the
conpound té\be tested. A test conpound{which binds to
the kinase directly or indirectly conpetes with the
wdBRideiped bait and prevents the binding of phgrsz007/006613
phage-tagged kinase to thessolid support. If the
conpound does not bind to the kinase, the tagged phage
can bind to the solid support through the interaction
bet ween the kinase and the inmobilized bait. The
results can be read out by quantifying the anount of
fusion protein boun o, olLid u rt, Whi a
[9B73E c o TR K&k %& gﬁﬁ‘h’%"‘hgygd# d%‘&a é?ﬁ% ?ad}d
thr ARV S ELRABLY OPCR) usi ng the phage genone’ as a

THE COVPQU
[ af T A3 A b@gse]sm%qutzsmo@@csrﬁsp SPRSISHRg H@PFR?&%*E‘

driveaishérilb T, dictiié a9 ehdosehrunds and cmrposntl ons, or
phar maceuti cal |y acceptabl e salts, . solva

BT 1001 AP BaTDINRBE BRI mm@@m ragufﬂi%%) Kipgges and

bRRE$Rinasksy; the treatnment, prevention,
anelioration of a di sease or djsorder that is nmedi at ed

[893%Hherw§3tﬁﬁfpé§9e%‘ B @ei n ki nase activiy or

[004B13" mrﬂ)smcwo%fub%&mgze&g Ghagikiisdeglycbgen are
nmedi ated or ‘otherw se affected via protein kinase

systhelpsg kingse and @lke and Van Etten, N Engl J Med
(2005) 353¢2): 1¢OMBINABONTHERAPY and Hunter, Nature

2001) 411 355- d P L P
[gaog;sg?,}) 339 %H@%ﬁfmorecgﬁgﬁl Ewe%“tgﬁ@%ﬁa%%%ﬁ fpipe art that
pSUHR, doPesreeprodrugs and pbasmavelticdly sicthptable

tAB Q¢

limtation 59].1), carci noma ncl.ude Kit
%%rfvatw@%&ov'é%&g’ P?:ﬁ ﬁ@ﬁ%ﬁ B'&%@?ﬁﬁ%‘t‘ga °T%?€F%%Snéﬁg
RAANRADHS TontaifingtthaseeomipoLALS CeaTha umad mn aaddarveriety of

SiPbeBHB s Bl Bt AF B e Gl cor

nhu@lm@@bemmmzhtedf logratn isithé wse g cBB(EéIBndedlsatrmts prodrugs

| le]|

o phaaar FIoR. ErABEPI R PP A o quteh iR in Eoplftion
with @ﬂ@bﬂ\&tﬁe&ﬁarm’adeuﬂwiga@lﬁfsd ft?dhaltredltmams;d fltlhg?/r oi d

am |ial medu

ﬁﬁggg‘gf’&°8§ﬁ'8l‘ﬁ6‘%§°§§%%ﬁg egr ;mt hyroi d carci nona, Y
mlsashyr oi th one armmthrnentzlamhwgidarqnakamawew%ﬁ@él agents
t
AR 06 S5k o Y S atony s
MSIMI: ar ci TorEcompeindtaheemposiian Prevded herincincer

H&Wﬁ'&é‘ﬂ el ngéﬁﬁ‘@gtl a8l fefivatReitALRA: STBY betiministded

ance astric cancer, gzast roi ntesti nal
ammdmneqyam with mrecs'ttpnair akerasrainistiatienof @oegnmore of the
f;{,élggggt i t-medi ated G ST and PDGFRa - nedi ated G ST;
ancer, colorectal cancer, pancreatic cancer,
fan386] col | RhareiassHtcal KepRasiians e iaigiger COMPpEREHayided
Bgre% Hgl #h‘é Qh@&ﬁl‘?rac‘é@[ﬂféﬁﬂe déﬂ%lvectﬁbl'ed?aﬁﬁ@ bne or more of

i nc di ated renal cell cancer, cancers of
threabeys ﬁ@@ﬁi&ﬁﬁ;ﬁ'?@ REaVidefkar i an cancer i ncl udi ng

KbdzsBfdi at edsaproided’ gf@oﬁ%a%fo@ﬂh@veﬁw t&&t fraBaiadr, prevents

endonetri al cancer |nclud|n

& eneet oidhe SYRRIPMS: BF PF3H atgg Ig@g;phcg tga§ p? cangerand related

'd‘gédé@'s%d':&h:so&téi@ dorieRiny %@l : drﬁ’iﬁ@ﬁ@ﬁﬂﬁdﬁ@t aubjdetdasiced
cancer, pros e cance cl udi n

reeehiaf anaahe MR SRR daFiaged herein, or
@%Tmﬁéaﬁ@ily%o@p%@ detiativies thersafowiis onealrudereganti-cancer
Ki t - nedi at ed senmi nonmas, dysgerm nomas, i ncl udi ng
9N di at ed dysger mi nonas, mel anoma i ncl udi ng

PDGFR- nedi at ed nmel anoma, netastases to the bone

i ncl udi ng CSF- 1R-nedi at ed bone net astases, netastatic
tunors including VEGFR- nedi ated tunors, stromal

tunmors, WD 20071109120PCT/ U82007/ 006613 71
neuroendocrlne tunors, tunor angiogenesis including
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[ 00363] 2) (Nonrral ignant proliferation di eases;

at heroscl erosi s i ncl udi ng PDGFR- nedi at

at heroscl erosi s, restenosis follow ng vascul ar
wangiraptiasty i ncI udi ng PDGFR- nedi at ed r est enoBCEUSHAT006613

fibroproliferative disordefs such as obliterative

bronchiolitis and idiopathic nyelofibrosis, both of

whi ch nay be PDGFR-nedi ated;, WO

2007/ 109120PCT/ US2007/ 006613 72 [00364]3) Inflanmatory
~diseases or disorders related to i mune dysfuncti on,

| munodef gCi enpiag pmmnc@#qtaercommme

dlseases ti ssue transp ant re ectlon
[09887]t - ver Stasting Matarigleds &e AvithasierarirRies RrYidgd herein are

ei é%ﬁab@ﬂérh@o?ﬁ%lﬁél%&ceé Bb’{ﬂré]' Iférakgre ﬁrb@@dllres (e. g-

betes, sar col dosi s lergic rhinitis, .inflammto
Mbmnduaee@cé @f’gwbtﬁfietng(lVoﬁﬁﬁé‘"@ﬁ% ddgehafizms; %’gﬂ’%( é" €
(1%%{2;)] If EQU%I Yrﬁéﬁ{?ié?‘néeu N%?Bm)h B¢ Sphferéialifavailable

oart ritls eunat oi d arthrltls
carspounds s usadwﬁw%ﬁ&@rrmﬁ@a@@% uinigss tbepyipadidisted.

ol ﬁs%ﬁp%ﬂ@#ﬁé‘%ﬁ%ﬁ%ﬁﬁwﬂw
exsrirhentseal mdeccate@n Prolon3big) nyclear Branalis raserae(NMR)
SAEF L% A p iy Afaecion i et gpsponet
Sigroficatd ppemke aweﬁm@dgte@tamdawl%ﬁllwgclvﬁe a'émbw P&P"Oé?ns and

nﬁﬂﬁ@ﬁﬂé aémgie%td | dtidien; trﬁﬂetkhneésﬁe& fn &gﬁlﬁbbt b & W6ad

th
Sngighs memsau&rir&% arlfasjlramrtﬁcfﬁg 92?%«3 %&r ﬁﬂu'ent(ﬁ}:@‘we to
té{?{rﬁe{rgyi Rnde ﬁ_ox@}ég@&%&mmg ebﬁg%m@)@mmm@h

at ne te one or nDre
eldadraspeay iqmimlcm (&Sl E’@S§|‘Snﬁc§fér which We R[9S %ﬁ' PH G’Ut

rin'?i'aH?B HasLERgsT l?étl’l.ﬂWéﬂgu %Y@W'sel gHadeldohditidie

et deri ve r owt

t PDGE
(ewpartmpgmam@ﬂs e el aciBhdtRL recegqjgﬁé,@ed e%sﬂgl\fgnan
v\%ﬁg dimt %nd[&ﬁlﬁﬁﬂk 'zlhsm&ﬁfdfﬂﬁfdﬁfaﬁh@%@tﬁ&fdrﬁied using

ﬁ@k@b@g&;lgrﬁﬂl(\ég@ | moohLs SUW@R{S&dyaﬂ Pﬁtogﬂlo(Stsll et al.
OFF-tSheml QQ&'@Q’B$_) The i nsul in receptor (IR

(Y5751

esas o ndgratocbint i allowniragso tiibar 85k Blodtons of
dufstiRlents! bﬁ\amr'\banabwf&hﬁ)déﬂiﬂe&mmabfaimrieymissmle only if
-su%%ggcf' trzgutlons resuﬁ u(n M?atgle %gmp%rﬂnld\gunder standard conditions.
[00389] it will also be appreciated by those skilled in the art that in the
process described below the functional groups of intermediate compounds
may need to be protected by suitable protecting groups. Such functional
groups include hydroxy, amino, mercapto and carboxylic acid. Suitable
protecting groups for hydroxy include trialkylsilyl or diarylalkylsilyl (e.g., -
butyldimethytsilyl, &-butyldiphenylsilyl or trimethylsiiyl), tetrahydropyranyl,
benzyl, and-thelike. Suitable protecting groups for amino, amidino and
guanidino include t-butoxycarbonyl, benzyloxycarbonvl, - ' Su:table
protecting groups for mercapto include -C(O)-R (where R is alkyl, aryl or
aratkyl), p-methoxybenzyl, trityl Suitable protecting groups for
carboxylic acid include alkyl, aryl or aralkyl esters.
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[00375]8) The Abl protein tyrosine subfamly;
[ 00376]9) Th_g Src subfamly, which incl(qd.es Src, Yesl,
Fyn, Lyn, Lck, Blk, Hck, Fgr and Yrk; WO

WwO0F7408220PCT1US20071006613 73 [ 00377] 10) Fri;@T,gﬁ

2697
Csk, Abl, Syk, Fes, Fps, Fak Jak and Ack, (and t AR

respective subfamlies); [00378]11) A kinase sel ected
formthe group consisting of prostate- derived sterile
20, sterile 11 and sterile 7; [00379]12) the cam

ki nase subfam |y (cal nodulin regul ated ki nases and

RS A B8 e e LT e v
sgl;_diHr)dmg eeciw)iqﬂgﬁﬁtl;\aﬂﬁeh leire M@ﬁlmimtvm tel thpze Bkill@dNBLNATt@Rd as
ERBHESd pefi The e SBtap arhpe s gt Th SRt
Greed; TQY. and MBein¥tete; PadettvesGuepisab| @rgderd Spnthes’s

BRETE PR RT: Py LR P hcte compounds. | tan be
[063dli n a @hedef vadinetyyskif inctbetsrhetuld sasie aspertaintvwdich

h ey . .
e 4 BRI ERR: A hRRTFIETRBEAR o RGNS o cach
SairgooeLn aals;qrebser_r;rMQ;_ﬁsu pstisdentg sareselgohed fragecenpanénts as
RERRSTRLBe VB S FaRaBH S g R Ui Ak
rategiais inteohetintes) i spwiderdired pdbductsn scekrding tocgthesmaes known to
tbgg‘%gght&]??@:ﬁ@mq%}%pt , such additional

maceu agents I'nclude without linmtation
1403921 cancehlsagbwtlidye apparent that e apmpoongs paevided herein

dRNPRALTHE FLRMBIE RonfIPRSE ' €2 6Lk hatibRidls aRbiror
diastereomers. ' :

[00393] Compounds cof formuia (I) may be generally prepared as
depicted in the following schemes, unless otherwise noted, the various
substituents R*- R®, X, Z', 2%, Z° and R? are as defined in the Summary
section,

GENERAL SYNTHETIC SCHEMES AND EXAMPLES

[00394] Various embodiments are further illustrated by the following
synthetic schemes and exampies, which should not be construed as limiting in
any way. The experimental procedures to generate the data shown are
discussed in more detail below. For alt formulations herein, multiple doses
may be proportionally compounded as is known in the art. The coatings,
layers and encapsulations are applied in conventional ways using equipment
customary for these purposes.

[00395] The subject matter has been described in an illustrative manner,
and it is to be understood that the terminology used is intended to be in the
nature of description rather than of limitation. Thus, it will be appreciated by
those of skill in the art that conditions such as choice of solvent, temperature
of reaction, volumes, reaction time may vary while still producing the desired
compounds. In addition, one of skill in the art will also appreciate that many of
the reagents provided in the following examples may be substituted with other
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k14

pharmaceuti cally acceptabl e derivative thereof, may be
admi ni stered sinmul taneously with, pri or(_k to, or after

adm ni stration of one or nore of the above agents.
wWERGaddrkiar maceut i cal conposi tions contai Ni NGca/US2007/006613
conpound provi ded herein orpharmaceutically

acceptabl e derivative thereof, and one or nore of the

- above agents are al so provided. [00386] Al so provided

is a conbination therapy that treats or prevents the
onset of the synptons, or associated conplications of

QARABRS rexR@nte! Séé,de.?i, TR, AAfkH i%ﬂgé? rﬁﬁe‘ggg)f’c' éﬂgé}ﬂistry,

%,he a&raipﬁ' stration to a subject I'n nee

nedo conmpounds or conpositions disclosed herein,
GENERIA! SPERHESIS BF UKE A BERRARRAS 08L& 4 ves thereof,
with one or nore anti-cancer agents. ~ WD

2007/ 109120PCTI US2007/ 006613 74 G PREPARATI ON OF THE
COVPOUNDS [ 00387] Stargcpg materials in the synthesis
exanpl es provi ded her i e either available from
comerci al sources ©f Wagliterature procedures (e.g.,

Mar ch Advancg&mgg-a-n-i-e_ct;e.nd st r wi--Raqett0/S—0
Mechani sms, and Strudeliese. ¥8992) 4th Edy; Wley

el sci en‘\;;\%_;t New York). Al comercially available
[ @q-&?éunds AN s Maks formad: a the areatiooatfiilsocyanato-
intaheedistb N RIIMINER by heiatbatio fth %n@lﬁ% B RrivEe b4 8al
I?s:?gtog_gef ahoratories) was used In a experi ments as
THRHELPEG® BTt fitgrorpintes) sag betachievashyiameaction of the

coNBRpongiagtamineed@ivaase e eilcheBitdeey vié‘f@@ :Eﬁopg@gg r“‘]égémcn

IN t t LS f t Kk t t
o Y ERR P RS Rk oTATRIB &1 Tt Pinelly the asaetion ipisfivechat
ofs,arsd aWbweq t&wa%.%@'r@bmtten{;ﬂéaitr ovér n "lf"glf]h% %ol\'}%nt may

plet; br s road si ngl Chem c s are

nul gi b sing .
therh BRIremoyed st hegepuliing risture syorystelized dn acsuitable solvent

systeha ol BYambleamy| deiafeesol ution mass spectra (M5)
re.obtained as el ectrospray ionization (ESI) nass
i 2, " UieEmesiate (g deen eraciedmitaty appPRdANY

substitutetahilits idegivapiesk ' hhds
ili v &@Trﬁﬂﬁé%oﬁ%@ﬂbﬁ%@.ﬂﬂqﬁic s

(acetonitrile/water, 0.05%aacetic aci
performed using Vari amsz@wsterrs and col ums. Fl ash
chromat ography was perfor using Mirck.Silica Gel 60
(230- 400 nesh "T"br‘l'%ﬁ_g—standardli‘b&i Il et
at (1978) J. Ongu) Chem "2%82¥S3) [tbos'igg t is
understood that in the foll ow ng description,

IQOSRBI nat | Sreneasally tiisseomespongirgnidboyanede idebivatve(1)tid feacted
wiARIE hESrdoPatRY 36 s | | Yved inSUED

contr | Eﬂ? ons #esaﬁtsﬁgieés é@?ﬁ%@#@% Yé &S‘ntaﬁiﬁ"e atan
elvatrrhiameeiadire; ok reaction 888pidallwallbwabito skie at 50°C for

k i, j t he, that | th
10 8 S B0 AP EamBIon S bR il by Silken s removed
ane flae mriviuse pUTBeP bURLARY need to be protected by
CRMVERBIGR & OREEL rBTAOGIEE - SURRWE WicL | opal O 0ubs

i ncl ude hydroxy, am no, nerca d carboxylic acid.

Sui t abl e protectfi ng_gr oupswd@ia:Rydr axy i ncl ude
trial kylsil y|a4@#L.a|“1‘<“'§/‘1"°s°r“7 vl (hg.
t but yl di net hyl &i |*\(2| =4 - butyTarphehy sﬂ@r‘“
trinmethylsilyl), étrahydropyranyl, benzyl, and

i ke. i rotecti toups for. am no,
1003881 1o nSReat BRSNS PloiBEs i ainp of Lawesson's
reaserny bxgeneriabydwesSsionzhieagahpisaiderid toghe rseatRg fiPsa in
mercapto include -C(0)-R (where Ris alkyl, aryl or
aral kyl), p-nethoxybenzyl, trityl Suitable protecting
groups for carboxylic acid include al kyl, aryl or
aral kyl esters. 75 .



[ 00390] Proteeting groups may be added or-renoved in
accordance with standard techni ques, which are
wel | -known to those skilled in the art and as

wiesayiilach herei n. The use of protecting groupg 2007006613
described in detail in Geenn, TW and PG M Wit z,
Protective Goups in Organic Synthesis (1991), 2nd

Ed., Wley-Interscience. [00391] One of ordinary skill

in the art could easily ascertain which choices for

each substituent are possible for the reaction

oIl 511@"11?8 aﬂéafc@iaﬁfhe%ffétﬂmq ?(MQI ﬁﬁ}aelﬁqurhpmgsly&mﬁd,ubmselvent
are selecte romc onents_as, i cated in e
rejpeved SR ing %‘f[%l’@‘?‘ pgﬁﬂeiw%&gt tached to
SYNRAESIS DFNSeIHstrBTED UREABRMS&ees 3and/ or fi nal
products according to sch s known to those of
ordinary skill in the @9&392]AI30 it will be
apparent that the conpoun provi ded jher gijn coul d
exi st as on@*orNFEcEF8 eners—thak*ls 'Ff@sﬂv’er S,
(‘gr di asieysmers. [6032‘@ mpounds of
de

enanti oners and/
formula (1) may 'bBe generally prepared picted in

[60%00f 0! | OW.NULIHRASE Srodd Ay Delidriiricsk preVi@st tHat® does
various substituents R3, X, 'Z1, Z2, Z3 and R4 ar%.as fth
ngbEPREIN repcive PYMATK IOy SEERRIHY AMPRERATS $plstion of tne

Eﬁlgn%' iRRAALMRB IS iseadnsli 1A BSluELR of
cfgﬁrét er lﬁ#ﬁ@?ﬁ?ﬁb@ t he %%]@il oW ggﬂignt het i c.schehrgwaszt

carfgserppedkalfhenresraine drByatye. F agrusg s hea
goed d\ﬂe?lﬁig'{lﬂ A&Eéftdt‘.‘ﬁung 1 eooin mﬁhbmu@a m_rmeu:iechudgﬂtarm the
generate the data re discussed in nore detai
BERS Fadep Wil BT Dh cHEPEY oTaant s S ouk Maly
v%h Qﬁﬁ)@'?jﬂdm_ pél rl mag@gg)@:gryiﬂﬁét@%rjds?\}mmt_ edn Puhﬁ?aim of the
e coatings, |ayer ncapsul atjons _are applied i.
BV TP RISy PIGEPT BV S bR Clrr MY (o SR REYS
snwaogaszs?d LEPArdxBime s s 015086 EtORtear thbasm et sy sesu) | bgd
in an i Jlustrative manner, and jt,.|
GRuf e of BeeaEazo 0 R Bri2g fedh SN OARLES
gseenedof description rather than of limtation. Thus,
it will be appreciated by those of skill in the art
that conditions such as choice of solvent, tenperature

of reaction, @olunes, reaction tinme may vary while
still produci#g the de&ired conpounds. |n addition,

one of skill the ap® will also__%b‘ Chat e _t hat* many
pr dieNdeidHi n t hélhg exanpl es may

of the reage i
be substitut e wth—oether—7®sui t abl e reagents. See,
e.g., Smth & March, Advanced Organic Chemi stry, 5th
ed. (2001). GENERAT SS¥YfrHESI S OF UREA DERI VATI VES -
SCHEME 1 ACI)(C1 C 0 C R4-NH2 Tol uene, 0 C(1)

[c0401] Appropriate 2-Amino-6-hydroxybenzo derivatives may be
prepared according to a slightly modified literature procedure by Lau and
Gompf: J. Org. Chem. 1970, 35, 4103-4108. Generally a stirred solution of
thiourea or urea in a mixture of ethanol and concentrated hydrochloric acid
was added a solution of 1,4-benzoquinone in hot ethanol. The reaction is
typically stirred for 24 hours at r;:om temperature and then concentrated to
dryness. The residue is triturated with hot acetonitrile and the resulting solid
fitered and dried. The free base is obtained by dissolving the hydrochloride
salt in water, neutralizing with sodium acetate, and collecting the solid by



[ 00396] Certadfn ureas may be forned viat e creation of
i socyanato- N.nternedi ates foll owed by t reaction
with aniline derivatives. The initi al creation of the
WEpmy/asato i nternediate (1) can be achi eved \Hcarus2007/006613
reaction of the correspondi?’g am ne derivative in dry
toluene at 0OC via the dropw se addition of
trichloromethyl chloroformate (1.1 eq). Typically the
reaction is stirred at 0OC and allowed to warmto room
tenperature over night. The solvent may then be
filattore d The destiting estripoung isuséd belove sy fsintthkiceh@sbBnding
?%gs%ﬁ vent system for exanple ethyl acetate.
ftermedi at e (1) may then reacted with an
GENERAL SENTHESIS Ob BENEZOTIREZAN Isbergerdowiievee to form

PP} | G050 HelRabliidtye Arinerbishoug AtpH 2 ABPanat ¢

hrziothiazeled-pL and 2-aramotbehatthiazelns-aRRIre Rioh#h&ldially available.
substituted aniline (leg) dissolved in toluene at an

el evated tenperature, THe reaction |s p| cally
allowed to stirpg HFoT thrgg _LQ hours. After
conpl etion of the rex gh, the sols ~f enoved and
the m xture purified by HPLC C(]\IVERSI ON (]: UREAS TO

THI OQUREAS - SCHEME 2 RA-N N A A A A (3) 77 toluene

[amnau he r eHue twom deMt%sttaaﬂQl@Gmdthon%nB%lfy avdiaBle (2-

e nmoved | n vacua d the thlourea
pur| f e qgﬁlaéfg; %OPWF@?J@ -egnag phtgined by
SchEercof 3 ~-methoxyaniline with ammomumthnocyanate followed by

demethylation with boron tribromide as outlined in the scheme below:

~

/@\ _ NHgSCN s <
T B HOAC | ,\3’>_NH2 and D>—NH,
N

&)

BBry l BBry l

CH

. .
—NH; s
HO’Q:N <I |\f>—NH2

Ester substitutions on the benzothiazole can be obtained by
cyclization of (4-amino)-phenyl acetic acid with ammoniumthiocyanate

followed by methylation with the dropwise addition of concentrated sulfuric
acid in methanol as outlined below:

COzH
(n
NHsSCN  yo.c
\>—NH2
Brz| AcOH
NH,
* HO,C N
M
2! \> NH, —JeOH _MeOH eQ,C 3 NH
H,S0, s> z
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X4-N-C-0 Dimethy Incetam de (1)80 C overnight
[ 00400] N substituted ureas nmay be generated, provided
that R does not contain reactive primary or secondary

veoreqiesosifeeneral |y a solution of the correspongitgsgrooesis
i socyanate in dinethylacetam de is added to a solution

of a correspondi ng N-al kyl benzenam ne derivative, and
the m xture is heated at 80C overnight. After cooling

to roomtenperature, water is added and the . m xture

is extracted with EtOAc. The conbi ned organi c phases

GENERAS BEHTNES IR OB HENSYL déhl@ﬂTlOE@LS@E&E? um sul fate,
and evaporated. Purification of the product nmay be

acconpl i ghed by FI ash chromat ogr aphy (for exanple V'/@——a‘
e

|I|ca g I gnd u3| anes, Ogpf)? Et O0Ac as the
i em) HaNEEK BENZOTHI AZQ
OXAZ&E DERI S SCHEME 4 X= P

[ 00401] Appropri ate 2- Am no- 6- hydr oxybenzgg atiNes
may be prepared according to a slightly nodi
literature procedure by Lau and Gonpf: J. Org. Chem

[00704] 35, 4TBE-ptadact c@emrfddwn drcih ltsbhéﬁxle‘é‘li Hhd 8Ms Aacted
u m Xt u et hanol and
With 236 B Mok hrTre disseRredinibgnolansspioain hested
tD reflie pyemiginto iehe aohﬂgz mh theAdooldd'® O‘Q’t&ﬁ{ ARY rbét -Water ba
o rs m t epperature an
UPUEIO0UE! Lhleq BY yAGwIEitadin. . B8P eAeS Under vacum
\mth Fa@atQEBWQdudhmaydnEtsOmtédl |l e and the resulting

éEhé&Jhéé@%ﬁgn%qgro(ﬁﬁ‘dgw%he free base is obtained by

di'ssol'ving e salt in water,

neutralizing w ium acetate, and collecti }re
solid by WO 2 109120PCT/ U82007/ 006613 78 ¢ &
filtration resu

i i on. It nd is used belBl to
formthe cor pond gmiﬁp : i vat | ve. RAL

SYI\ITHg | &1 NZOT Hi. AZ Batisy NGOMERS -
[ 00402] T enzot hi azol e i®oners s elllow (2- ani no-
benzot hi azol - 4- ol andi kfHed EB¥hzot hi azol -e-ol ) are

[ee4adr ci al Ayy atemidaad transifibh metal-mediated reactions as indicated in
i, ii, or iii may be used to reduce the nitro group to the amine. Sulfur-
mediated reductions or any other reduction methods known to those skilled in
the art may also be used to reduce the nitro group. Typically, ammonium
chloride and iron powder (i) are added to a suspension of the intermediate
from Scheme 6 in an appropriate solvent (isopropyl alcoholwater (3:1Nor70
% ethanol), then heated to reflux for 3 hours to overnight with vigorous
stirring. The resulting mixture is filtered through Celite, and the filtercake
washed with hot isopropyl alcohol (150 mL). The filtrate is concentrated,
poured into saturated sodium bicarbonate, and extracted 3 times with
dichioromethane. The combined organic phases are dried over MgSO, and
concentrated 1o give the reduced intermediate. In an altemnative reaction
sequence where R1 group is modified into a solubilizing group in the final
step, a suspension of the intermediate from Scheme 6 in ethanol can be
mixed with tin chioride (ili) and heated to about 95°C overnight. The mixture
is then diluted with water, pH adjusted to about pH8 with NaHCO;, and




[ 00403] The two derivatives that are not ,comercially

avai | abl e (2-. am no- benzot hi azol -5-0l ahd

2- am no- benzot hi azol - 7-01) can be obt ai ned by
oy edorzetizoon of 3- met hoxyaniline with PCT/US20607/006613
amoni unt hi ocyanate fol |l owes# by denethylation with

boron tribrom de as outlined in the schene bel ow

Ester substitutions on the benzothi azole can be

obt ai ned by cyclization of (4-am no)-phenyl. acetic

acid w th ammoni unt hi ocyanate foll owed by nethyl ation
eWtested thréedpoes withdlichlommethanen Féet comdisided wrgaric phases

i & i | ow. ,, WO . .
Pt Bttt il o B ksl apetpsraegate
GHNERAL ANERE CAODPVING REQEMES 6 SCHEME®404] The product of
the reaction fromschenes 4 and 5 is reacted v%th

' - br onb- 4- ni t r oacet gokert&ne di ssol ved i anol and
typically heated to uxRovssrdi ght . Th lution is
then cooled to 0C ree=—véater bath xt he product
i ng under
l sol at ed. GENERAL
N SnCl2. 21-120,

Et OH [ 00405] Any standard trangiNgFon netal - nedi atAed
reactions as indicated in )
A. To form the urea, a suspension of the intermediate above is typically

reacted with an appropriate isocyanate in toluene or an equivalent aprotic
solvent and heated at 40-120°C overnight. The reaction is quenched by
pouring into a mixture of methylene chloride and water containing a little
MeOH and neutralized with saturated aqueocus NaHCO; solution. The
aqueous phase is extracted twice with methylene chloride, the conibine_d
organic extracts are dried over MgS0, and filtered. The filtrate is
concentrated and ethyl ether added to precipitate the product. The precipitate

is collected by filtration, washed with ethyl ether, and dried under vacuum to
give the free base.

/—-E-"'R1 7 ) g
R4-COOH N 5 EDCI, HOBt . N
- . | .
= P8 DMF )y ~ N,}-—S
: N 4 {
NH2 ! = R r|q ] o

RS
B.

B. To form phenyl amides as shown above, generally, an appropriately
substituted carboxylic acid is reacted under HOBt (1- hydroxybenzotriazole
hydrate) and EDCI (N-(3-dimethylaminopropyl)-N-ethylcarbodiimide
hydrochloride) conditions in anhydrous DMF with the appropriately substituted
benzo[dlimidazo[2,1-b]thiazol-2-yl-phenylamine.



i, or iii gay be used to reduce the nitro group to
t he am ne. | fur-nmedi ated reductions oft_any other
reduction methods known to those skilled in the art

waneai@azobe used to reduce the nitro group. BRhGabdMessi3
amoni um chl ori de and ironsgpowder (i) are added to a

- suspension of the internediate from Schene 6 in an
appropriate solvent (isopropyl alcohol/water (3:1) or
70 % ethanol ), then heated to reflux for 3 hours to
overnight wth vigorous stirring. The resulting

aYNEHESES OB EfHER BERIVATRESUSBHERKIG €, and the filtercake
washed with hat isopropyl alcohol (150 nt..). The
filtrate is frated, poured into saturated sodlum

bi car bonat e, /a0 extra ed 3 ti &l
di chl oro . The;; {Ba Wga% £} phases d‘(ﬁd \_ gp
over %S& d coﬁcentrat Wme—t‘he—r—ed

k ] late. In an alter e reaction s g)en%e
wher group is nodified o a sol ¥ZTNg group
in the final step, a suspension off ter rredhagt %02 Ny,

from Schene 6 in ethanol can be m xed W|tht|n 5 P
chloride (iii) and heated to about 95C overni ghtNgsi%?g:S R
mxture is then diluted with water, pHadJustedbt 2q
about pH8 with NaHCO3, and WO

2007/ 109120PCT1US20071006613 80 extracted three tinmes

oadsidi chl GEﬁEHIIbQﬁé behBf FOBHASE =28 Git ﬁ épl% 3:ate

d &
i e S PR o L0 e e T SR
ﬁbﬁhﬁe&d&bbtldhaIly/‘tetrﬁ'@utﬁ/pérﬁtﬂchﬁuﬁ%rﬁ@idea ﬁ%sélfs{b%hgl%n% then

nt gve is typically react
AeaSed S BRERICOE sARH Bours ariinicine action éveomaletmas
e LS e e et il e
u e

'ﬁf%a\ﬁ"ét '@ﬁﬁ% to éﬁgg mﬁt% ntl BRPRgtiag PregipitataioH
c@ﬁﬁﬂ@élﬁ&f vadurea filkrdtionssridid ﬁ@dnmﬁmﬁ@l ﬂ%sultm?
"stgl EP EF 8HS %51 se %33 extracted tw ce

met Nyl ene “Chl of tR ﬂtﬁpo P EQURIPH AR iacurertar asmidear e
dgrivative ae rdelmg:?e@l lraBdhén“Je:”ﬁbeG éﬂd' hg a;ItlehﬁétﬁIees n?hetttc :-‘?equence

er_.a o._pre itate

R ARERh BEA S HREY i? SSlmfia e 8 i e wiemtar amide.
fgﬂsﬂf@& SEHEVEERR hD@tNtsecFARmmme SUBBTR UENBGSHREVE 10

sy e, SRR i BT R LB £ o

P@ﬁﬁ'%?@/ﬂhﬁd”@éiﬂ@bejﬂmﬁa&z@d rimgcteay bERtj(sted by using the

AR AN ot s
REhiSsnedts Skoffet thensedomdanyelicization EWp witt b-bloeno-4-

NRARICRIS I@rﬁirbé @dPehid 8, ‘?Qduct’on of t{te nlgl’té%gfo&m (fchemmy 7) and

I azo

bené?ém% m dazo[ 2, 1-bith
°968 Pé@ﬁb?ﬁmewwee@ehme@mmau@g iEEHRRdiate
My e/ AT NES withShiBNin® tdbtoduce the amide analogs as shown below

which can than be reduced to amine analogs,




i

[ 00406] General |y the benzyl derivative is reacted wth
the appropriate chloroal kyl derivative itn dry DM~ To
this mxture i s added potassi um carbonate and

wotoonadiky tetrabutyl ammoni umiodi de. The susPgp ?ﬂo@fﬁo%sls
I's then heated to 80-90C fog2 5 to 8 hours or until the
reaction is conplete as determ ned by LCVS. The

m xture is cooled to roomtenperature, poured into

water, and allowed to sit for 1-3 hours. The resulting
precipitate is collected by vacuumfiltration and

dri ed under vacuum ‘The r@gulting internediate after COgH
reduction may then be _coufil,ed to a urea or am de )

derivative as depicté n Schems 7 or 8 1In an "
al native synthet £ g€quence, I s derivatizati on

oc rs after the ¢oupkéng step t ormthe urea
: L ~GC FOR ADDIING
sué’sh @HEME 10 [ 00407] Thed ng
carbon £hain of the subst Lt uent on heH ert‘.zo port| on
of the inidazobenzothi gzolke ri pgmﬁmk/ be adj usted by

usi ng the appropriate 4=am T Fo pkrenpk: car boxylic acid
thi azol e POrmation (Schene 5

i zation step with 2'-brono-4
S rrEBHFﬁ)*Masre t|on of t he nigt?
group (Scherre 7) fapd-touplihg a e A
ur mg"he resul ting | nt [@
=t am ne to produce th’é alﬁh deﬂ anal ogs as
shovvn 6‘W whi-ch can then be reduced to am ne
anal og s WD 2007/ 109120PCT/ US2007/ 006613 82

[006%18] Al t Alterativelyy at te pdiet pladymthexis 8 [B-(#e 8- sHenyl)-

b I P B hinzot7h asgpteas piown belavs the supespsion

Heacalate may @@sﬁ@@ﬁtﬂddmtlmiltmatm@mm thenreacttadvitd lhb amine
t

b Basste, GRS 8 b Ol

Ry bﬁf@%@metwsmﬁam afforceah yaumarﬁméesumnaftémahcaaoupsed

Rl A 1 SuifIBblibiy BBb Ao SOUMR LA Ly VAL the

appropriate 1 socyanate r od
GENERAL SCHEME tALTERI\IATI VE UREA %ERI VATI VES - ONRR?
SCHEME 10 ﬂhosgene, CHCI In(R4) (135)NH, T In
Rt NANN wher is r al kyl |
N E;._P— y N R7- NH-R7
/@IN), THFH0 » EDCI . Hot l())j},
OZN 02N
‘}"Z”WR? 1. BHy-Me;S/THF R
n 2, Raney Ni/H; "\]“'R?

or

3. SnCl/EtOH ' ) 0
QIF}S
HaN ' .
Tolueng i




[ 00409] To i ntroduce variations on the R4 position,

ureas nmay be_prepared in the foll ow ng nner: An
appropriately substituted

wenao[iddizei dazo[ 2, 1- b] t hi azol - 2-y1] - phenyl am giergshoor/006613
eq.) is dissolved in 10 nL s@protic solvent (for

exanpl e, anhydrous CHCI 3) and cooled to OC. D phosgene
or any phosgene equivalent (1.5 eq.) is added and the

m xture stirred for 3h while allowing to warmto room
tenperature. After evaporation of the solvent under

GENERAL FcHEME FARAL TERRAFNE UR%A%E%WT%eJaQ%Q%n%'%

anhydrous INF, and 1.4 eq. amne IS
m xture stir é na 1between 25 C -125 C overnight. The® 3
[}

solvent is rat ed 1UB|9t§‘JsE %ﬁ% and the crude NQ
product pur iz iced by O q >—8
” m& 5- TERT- ngﬂ ( NEWE EROML3- N

YL | SOXAZOLE- stH.or oYy ] NH*"/

[00410] 3- Am no-5-tert-butyl isoxazole Rga tol uene and
CH2Cl 2 is cooled to -20 C. Wien the tenperature

A e L A
PEP@EFr N theiede wmrraanmf-eeAb\a@prcamatelmwestutated 20C to

f t
S SIS ALY I Eohanabiind Plleh 365 s BhBH IR0 mL
PRRCISGENY (iop Fxaipial anpyiras GHCLS ol abdlerditocdt® - 80%
Dﬁ:ﬁfb)é@éh@ d‘r%anHo%@ené %%i'v]a]lérﬂ é %ré% Samarl e ﬂi)e mixture

F%(lts of "t he Conpounds provi de erelrn can
%f Froyhilgy éll?‘f‘"ﬁﬁ I8wam i rqons lerapergtnec Afterasiagpration

mhtetse;:\féra@nlaas QabiRR At Q@°@Stt‘%el%%fduké‘%g d'ib%g)eﬁ in19mL
%’3&78}4” nde{ist ood that th oregm ng det

P ?l 2 ESnPaMHD® iyadsiethand dheymixtues aﬂlryed at
it o 1% ARl T
%rﬁcgﬂ]% "'Id% BﬁUﬁtsP‘{rE P§9 osed enbodi ments wi |l I be
apmmﬂom oFtsheeevﬁrkAfd-GdrédT-B@ﬂnt@@x e FROTB.S

_ﬁuflcatlons |ncll=|q|ngW| t hout I|mtat|on ose
I

PO R B REHFMEM st ruct ures, substituents,

der| vati ves, t er medi at es, synt heses, fornmul ations
and/ or net hodﬂbﬁgh‘w ovi ded heret ma %e made
wi t hout departin & om the—spir+t an é’g t her eof .
U.S. patents and publications referencéd herein are

PAtWpor at Edminorietest-butybis okaAMBLIf $olEXAYVBLE CHLCl, is cooled to
ol

E_B ( ?ATER%qu?ifn}psebatxzeoLeafhea <Nc? I\%Agngtﬂgsqene is added in one

RELHAN.4 81096l pedtinuedriopHRG°0u REdeth@anmios dtohidne is added

ir?f}%ﬁ%ﬁvg?ﬁgﬁﬁ BsteaJt %ogqﬁeﬁgﬂaﬂ Fhé& reaction mixture is strirred

0 minutes at 2%"0 to -15°C after completion of the addition. The reaction
is monitored by TLC: TLC should indicate ~80% isocynate formation.
[00411] In certain embodiment, acid salts of the compounds provided
herein can be prepared by addition of acid', including excess acid, to the free
base prepared as described herein.
[00412] It is understood that the foregoing detailed description and
accompanying examples are merely illustrative, and are not to be taken as
limitations upon the scope of the subject matter, Various changes and
modifications to the disclosed embodiments will be apparent to those skilled in




b] [ 1, 3] benzot-hi azol e, 2-am nobenzot hi azole (751 ng, 5
mmol ) and 2-Prono4' - ni troacet ophenone (1.22g, 5 mmol)
wer e di ssolved in ethanol anetheated to reflux
woesxiighto The sol ution was then cool ed at roQ¥s2007/006613
tenperature for 24 hours. Tdae precipitate was

collected by filtration, washed w th nethanol and

dri ed under vacuum [00414]B. To prepare the

2- (4-am no- phenyl )i m dazo[ 2, 1- b][1, 3] benzot hi azol e,

the internediate fromstep A (428 ng, 1.5 mmol) was

He &k, a‘S‘%ﬂg 3:?1 ges %ﬁﬂﬁb&l‘ﬂcéefbdss W&ﬂﬁ% vﬁdh%?h F?r'mtaﬁ&ﬂjtﬁo%e

|t was a i'ron powde

reé%t@pgawsth@mmwﬁb%tﬂéﬂum ﬁ'élb?rtlibtefaiﬁefﬂwl\gﬁweﬁ‘ 'ﬂfﬁrmedlates
s%'ltﬂ 8ﬁ@hfart|%ﬁ%an b@s of sé g‘?o\flﬁé’&hb%?n a8y be made
confirne

n was a he m xture and

wathpum@par@ns St the pRighere ﬁp@?%iW@Of THeS. padentsiang e
eﬁi‘?:lngﬁ"%%é?gn% no etlr'i at P\'&oﬁimafé@%lﬁ%fé\‘%ﬁesever al

rreso sso e all ‘organic 'material.
The filtrates were evaporat ed and azeotroped with
toluene. The resulting gtkafA ggided to cold saturated
NaHCO3 sol ution (20 nL) and sonicated. The suspension
ExaMPUE Mo tRRERAIRATIGNPDR Mr(S-taRT-BUBGLISEBa80L-Brd )rié staazede. 1-
Bllds3lesNzepyAzei-LaideeeNuRECHCompowad Al precipitate

[dddiBEr ed andryasheduhe rht%@iateﬂie(tlf h.ltrtobﬁte ﬁﬁ)uﬁﬁd &o[2,1-
concentrated and purified via Flash chromato

bl[m;lbyrmotblaﬁpwe@wmlr@bgwqhmolq 1mpcs m@03 @Wai@mmo-

4t Hﬁr&a‘cbloepfféﬂaﬁ%g"l B 5%&%%?%@&01&8@ il 8irRnGEghdheated to

S
l”%étgﬁre?ﬁ"iefgplwsﬂ i @@@@Mm was thgncgesled @t (gandgmeerajurmior 24
hbﬂ rdTeThY Ip@@&pﬁé‘ﬂe%éﬁ@oﬂ%‘?ed‘ BRtiRAtbA, Washé@wifhyRethihoPand

The resulting suspensi on was concentrated and purified
dyipd yndes NagHYBymat ography (CH2A 2 / MeOH). 1H NMR

[6dA@BP- d6) B FobPepsie tﬁé’)&%ﬁa%r‘&phe%rmldazo[z1
2007 109120PCT/ US200Q7/ 00

bild, 3] @Bmzotﬁtq;.'ge{ dhe {iprmec g’éle'(e’fagr?'\ ”2) A7%%%8 Erfﬂ 13531111190 yas
prépark)as &5 ijéﬁsnoﬂfnﬂ iso rd’pyi élcoﬂbi) ,anbi@ol‘iﬁvéESH)ieé&Bn

p#)wﬁgrl(ﬁig ey gmn&cgg ﬁ\euﬁvépngﬁ Rggte\getgere 15)? %r%lght

vﬁﬂﬁﬁgﬁﬂh@ﬁtﬁhhg azobmléﬂ,ona;fcthe z@éatm wés boafirmed by LCMS

BB iy Srdar S EE AR S  plRia LS ol S b pr Al

TeRNehekipiase d@socrdllbetédl by fitrafisn Bndlwhéﬁed with severat volumes of
soxa

heRap! & G356 o Briduin S0, TS Hikisk el shosatisand

#zBEStrbped YatH tdkidre. Tite ngeultirdy diRvas added to cold saturated

NSIE RISl Pt b i sbREXRAS) 16 ¥lpeiion ratrdiilied aftn

toEShe attbaentrdped. [“Etammmmltmm@ idue was triturated with CHCl;, and

e RISy b s L SR\ uRr e ichy. Fha Mifarpdvisd 01
aunRe(TBeIEand pudfied vialFpsh gh@mgtogmhy @)I-QQC([Z;/ 5 PhiMeOH /
0852,%%)1@ 7.9 (m 311); 7.6 (m 2H); 7.4 (s, 1H);

6.7 (S, '1H); 1.4 (s, 9H); and [ Conpound Ad]

[PO&IBIO0] 1- ( - {Ter prefpars the ttiseempoeng. 19 sesRErsiomst fexy -

ﬁﬁ@%& d#ﬁzsgéialmgbtrhgaé%' m%y&ﬁ]é dvaqawb%«,r}&%xaﬂae -3-

lacpgyan’,at@ (Q%{ mg, 1.5 ngnal) i mej_lpgleng cBloq'lge vgepq; hegte,q;l t9590°C for

t%'d)h JrE0 AR uﬁlﬂg s@éﬁ@ﬁ&%n@va? E@P&?ﬁrﬂtﬁda% purified via Flash
1-(5- TERT- BuTyL I SOXAZ
mwmyquﬁgﬂw Mﬁ&?rpie) 8 9.65 (s, 1H), 8.9 (s,

| AzoL- 2-yL) - pHENYL1- UREA; [ Conpound A6]



‘- . suspension 0

[00421] A. Preparation of the internediate
6- nor phol i n(-4»-.yl - benzot hi azol - 2-am ne:{ To a sol ution
of 4-N-norpholinoaniline (1.789, 10 nmol) in acetic

W6 heb7addzgL) was added NHASCN (2.28g, 30 mml%C'li[ﬁbZOOWOOGGIS
smal | amounts several timesg After stirring the

m xture for 30 mnutes, a solution of bromne in
acetic acid (1.6 g in 5 nm) was added to the m xture
and stirred overnight at roomtenperature. The m xture
vvas then heat ed at 90C for 30 mnutes, and then was

PUSE €TSS B840 BB G TR et P

‘Ufl);@ns& (sgma-s;)eé 3/\&r SHJr LedBESHEBOavaHyr concent r at ed

st opr onle BrbR ittt e e OB hor own

a;mmdneﬂal;snmogpnsw 2-potidcdd rizotita egles By gyBliLdtidnheith 2-

h | h -
PR Ter s e, Blcke et e SlRe
isoxazaie icayanbteound\Ded O dOAREHATE44BRea i X664 8 At C.

BOEPo. o: TP Lhf sk e oe-tari7 Guoro-henrridlimigazor2. -
midnazqﬂwyi)mmtmmea (LIC-MS YESHct3tean-ad)*t Corfpannd A2

PR TS5 A SO OB AL LA ot

hittiazoritghinteng-wes; hO-MS E&BS1py4S @S h[Compound A3)

G 5 R S B e -
trengogdimideaols, 1¢]f¢‘ﬁmﬂﬂbbhm34]—wea A ANBRR 2CIDCls)  10.0 (s,

AL LGy ke ATHER ST B 5.5

&iRce2113H204 (8. BIDGNdIWEnpotsid A#h et hanol (10 nl) was

d at th t
08B0, 7 | e B P IR P ethBRy £ ot o a0
benzpidimidazel2, h@]wmm vidposmdEutes; SHus"dMQ ganethsabkd,) 8.3

@ﬁ%zbqagﬂdéﬁfwaﬁﬁw gﬂ-ia? sé &%f@i%ﬁ% ovep %25@1%”%1 4 (s,
Yohclarpaewed Abhe residue was purified by Si02-Flash

XU P QQP&EBXRHﬁbﬂ%F“ﬂﬁ‘M-é%W ' b@tf 23 QhyFNt S
MORSHMEN 419 ERNHE RIMIBARS ff\«?nz%:b.a v luREA;

[CRAR8LIRdG RQ;?para on of the itle corrpoun
the interpediate in Step B (O 110 0.3

N was AdBEPasation pt thejptamrediaie §z“é’PEf?ﬁQ“§'0‘i:yEm at e
&&z@ﬂﬁagol-@-aiimml To arsolitidnléf 4rh) mafshdlipabafineq 1 I7ef U‘PG

R e R (AL e goed BPEER A5 Rt roal msrhan

dryoGhi3sdveasltinads, okﬁéogﬁmabyham:mrmrwmmﬂébyé solution of

FERIGE o350 430308 i 5 aer esedss Simitus and sfired
aveBAightl atirabre terBbleraidee 0T el mixtile wastRel Aeatt@ St 90°C for 30

@ﬂ@%&i temd1 &begsvgaﬁgpy?le7 0 rgel{cra;ge? gﬁfl‘éﬁtuﬁt@%i@ﬂ@;i and

the( Bxtractediinrgs tineexaito IGHiQ&gl) Tie tdrbirlett orgahid piiseendere

I Arehas0r Aot dmnssr TR eidie whsgaded 30
rplr.@gidloé"d HG andmewteslizedvitresatucatet eNEI—IGDQ toaiee ptbrbwatsolid
i 6- nor phol i n- 4-yl benzot hi azol -2- yl am ne was
(1”5543: §‘t uef%/()j with

1804221 net hyBpiRyepamstioniofyhs inteGnédiateo 7hHinapuiolid-4-giR{d-nitro-

. _ : 7 .
g rnioagpf2 1 P1E SpheogHglbie; ' e B Indighogiate from
11-1), 7.05 (dd, 1H), 5.86 (s, 1H), 3.250 (t, 4H,
2.62 (t, 4H), 2.38 (s, 3H),1.36 (s, 9H). [Conmpound A7]
WD 2007/ 109120PCT/ US2007/ 006613 87 EXAMPLE 3:
PREPARATI ON OF
N- ( 5- TERT- BUTYL- | SOXAZOL- 3- YL) - W { 447- ( 2-
MORPHOLI N- 4- YL- ETHOXY) | M DAZQ 2, 1- u] [ 1, 3] BENZOTHI AZOL-



in water, neutralizing with sodium acetate, and
collecting the solid by filtration. The{ product

(2- ami no- 1, 3- benzot hi azol -6-01) was obtained as a dark
wohbignbdiag was pure by LCMS (MrH = 167) and

COUAA g (78 %, NVR (§QMBO-c16) 57.6 ( W?"lusi 077006613
6.6 (d, 1H). [00426]B. To prepare the |nterned|ate

2- (4-nitrophenyflimdazo[ 2, 1-

b] [ 1, 3] benzot hi azol - 7- ol ,

2-am no-1, 3-benzot hi azol -6-0l, (20.0g. 0.12 nol) and

bR G o 65 THCR BT Poned AubagSiophelPng 8547 0. 1.4

mves|ivghtcomiired 0 ethiaanl (1@smihand teatesiot reﬂ@:@ovarnéght The

EET s iy B8 Yy B R e S s Closol Y e

ethiylicetate a(The(@d(att was concentrated and purified by SiO.-Flash

BrbhHEgRELY Wi 6: “&bﬁfal@%ﬂ%ﬂe@‘eweg 3@ gt g7
((a:wsogds;%a 10(s 1H), 8.9 (s, 8.3 (d 2H, 8.1
{ogggég] C Qgrleﬁ?g of 4- (?( rﬁor&h'_glin -y?mg gaz%[@ 1-

i1, B}bmtmhudazm-mmﬂ)he&tymwe A-rhidunietofdhe intermediate from Step
81626048 85785 aind ek PEL (Y o6 9,65 hithG) I elhahSi (10

miL) mesHerated atD62 av@riight [Qormpletionaif heredctidnavas confirmed

oY HEM e dn R nlEio §5RSR A micvaloinale e brEVEs 30

adjoktedYodhhising HaturatichiaHEEDp hoHithen eytactel|tordectimes with

ShSH: U ol Sy el it ol ovlr Ml Gl

@mwmcbdme r@sidué avastpuirdied Dy 8iQpflakh canpirettegraphy using

ST AE SRS RSB SIREL Al 0112

Bbwm.. The resulting precipitate was collected WO

E8424y1 091 2BP PR MR Hle BB \%C%(slj%éér%i&?gf the

ri ed under vacuum rrredl ate
I@tﬂrmﬂﬂlatmn%ten& b%309,20.3 mmphr wap hddepinjterkbofyl) isokdzole-

pirTyRRRPITOSE B, Pl MR, TS Ol ok i
gve;wg(}'g Cg:gplegor;_g@f (hp regq):on VA5 qqulrrj_ngi y7L(gM§@| Affgq)removal
gf 'FH(zsthelr@swué @aé gu rifi&d) by‘élé e¥ I'?'Eﬁ‘urorﬁaﬁ)‘g déBhf'ﬂs ihg

e inter
m_e@'zaqﬁy{eym BCR a¢e>a|s eglgem;ﬁ)tg gglﬁ(t!pe tttleI compound as a solid (0.042

@ nos) p“@ﬂNMRW(ﬁ?éQi 8-9-30b1, ki8] PHAZQIAHLL A%y, 716d &, 21,

suspensi on of {
ﬁéﬁdﬁcﬁ%s.@w Tel s )27 04- (@ 1 Ho-HREris) T RidR0 6] 2HL-D19

4H§3]'pg@§gt§}q)azol e (3.87g, 9.1 mol) in 100 nL
|sogrop al cohol /water (3:1) was added anmoni um

Bl de (E Ob(Fg‘t‘e'?bUW"ﬂﬁ(%la?%'a%w)T&%Wp(ﬂﬂﬂ@*h(@l!@ﬁfaglﬂ 1-yl)-
Bé)fﬂow]mhdazoﬂ‘ q-HIRRND. ﬁ?pﬁ@@!ﬁﬁ%ﬁ? QVésopr%%fal'éH(m a manner

ove ht with_ vi gorous stiLrring, ['etion of

St ot RS ABreRERb thatyn BtarsA, ¢na°mh;@!tm4ewm§zothlazol-2-
ﬁleu@é Qﬁés@llﬂ%ﬁﬂﬂe@%!ﬁ@-@-ﬁ{&h !Bﬁbefréilﬁ-el _GIRM S3-WBAzNRRIRBHA2-

wth hpt i S al cohol 1( _ The'filtrate was
FN s MV {CB L S8 BT, 755 Ii andie, BH).GT-REIr 0D,
v@attaezmomgctdl mm ‘ﬁﬁbg& amﬂ ﬁézsigdam%(:arago(ga ng? n%gﬁlo (t,

extracted | 'or onet hane 0
6Hb631§% (bﬁé@eg :We(lsei”ﬁﬁ |1é’c§ @v@H)J\WPW &éhcent r at ed
to give the product as an orange solid containing a
smal |l amount (4-6 % of starting material. (Yield:
2.75 g 54 %9. 80% et hanol /water may be used in the

pl ace of isopropyl alcohol /water - in which case the
reaction is virtually conplete after 3.5 hours and
only traces of starting material are observed in the
product obtained. NVMR (DMSO- d6) 8 8.4 (s, 1H), 7.8 (d,
1H), 7.65 (d, 1H, 7.5 (d, 2H), 7.1 (d, 1H), 6.6 (d,




¢

[00433] G Alternatively, Conpound Bl nmay -be nmade by
taki ng the iinternedi ate from Exanpl e 4Btand reacting

it with chl oroethyl nor phol i ne hydr ochl ori de under
wobdueans described in Step C. [00434] H. PCTﬂmumwmmms
N-(5-tert-butyl-isoxazol -3-g#1) - N -{415-(2- nor Phol i n-4

yl -

et hoxy)i m dazo[ 2, 1-b] [ 1, 3] benzot hi azol - 2-yl | phenyl }ure

a hydrochloride, a conpound having the general formula
(1) where Rl is substituted on the 5 position of the

e R

none in Step AA. 'H NWVR (DVM5O-d6) 8 11.6
[0ba26]1H), A. 78 Thae, ibtdrmedidié (Damidddl,3-BebdothmzoltEgl was

qrﬁjaare%fj %%@Odm A%Oa ésﬁlgzlgl %’[‘?g l&g%&jg) |:Jr7 A&E %tbé/7 Lau and
GompBHY, CB’gBGh(s-m 13D, 35 32103-#110&H)T o asﬂﬁed$oltﬁid)1 of thiourea

LI M Y W,

hysdrechlonc acid was added a solution of 1,4-benzoquinone (21.6 g, 0.20

'§t°ﬁ>}'a cq?ﬁng‘r?@igt %Bﬁ’lﬁ%[u nﬂleBE % hl W4 o%%"%%% é‘%{pgf gggbsuéleroom

tepstrature pand tigert lkenbemizated| tazdrlyeess arfhengesidoe wad tritbrated

T BT A Bl D APB A R e P

(5?5 msft ﬁloxy?ﬂﬁ %%?Qﬁ?a}g%:bebg&ﬁd éaé(zdlss?[&m%[a hydrochlorlde salt
icealep, i@ratizingawith sgdivie asgtitel afrcbpwe@éna tb@ Isgtuil by figration.

Pﬁ@g&%&h%ﬂ? 11§ eambih.éfbs%oomﬁ?gfoméan%'&JQ@%%@% that
was rpure P PwrLCMEo (MeHae 180mane ipdRat U¥ields HERO Ha 478 o o NMR

{9 ur. The precipitate was
&Jll?ltgg{ éﬁ) ange\f/\a:%'g vviétjrﬁt?dl hl or omet hane. The solid
98428)us penBedl'd prepsre the ndeNedboRR(H-oittaphengbinvidaro(2,1-

St t I
Sl ?%W O 12 oD and
w@q@m}#mthpewpehﬁn@n@(wrmﬂb‘@n %r@dﬂlsgnlmd iTog mL
ﬁﬁéﬂ?ﬂ%ﬁ@ 'Flg §e05fd '%ﬂ?&ehﬁgﬁptﬂéﬂhf& Wa%'ﬂw@ﬁ chleEﬁo 0°C

0 8%-Br to 105

| H20 was heate Cin an oil
N ipe-watar dathpnd the peodust weasoreliateddabyaspur fi it{ﬂimn After

?&)’ﬂ? LRGeS @acJJPﬁ’ V\F?f dJC@é ttﬁ&‘?nt\é’ﬁﬁe&@‘cé ﬁz‘é igd by

at1 on: and washe acet one filtrate was

siFopbRRvdINMiAaZelR . -Aila Flendctuarel- =qb was isalaied gs a yellow

§HRC Field: htﬁ'% (&6 bp )RR (DRAS QMBS 5'\%58.,4 ﬁnda 9 gs 1H) 8.3 (d,

concentr at ed ive a white solid
FU@M@S]M £5) t'feﬁt( bl 7. &xHI o B- %CCM}'DN {416 (2 mor Ph
floaBeft- Y| - C. To make the 7- 2—morphohn-4—yi-ethoxy -(4-nitro-

th d 1b th I) ft
Bhal %{ecﬁ"%za?fﬁ[ebm PR R

ﬁﬁr%\ﬁhn%% ﬁmaazé{m—b h |3}M‘éﬁléi:tlﬁ|ﬁ20l“ﬁbh‘@§ odes .6 b ol) Wad

BYSPE d‘é}%kérv M? Eolg%sw @évas ?d%gdm%%#éu@

§§%on5t§§4 (IQ , B mmbl 138 etf Ghidrobbhyl Bropshdimhe H#ﬂ)roclﬂoﬁ@e (4.65

t

é 33 r@%' zaﬁ eq% apg %Dﬂonéw tetftbsiv%g)gﬂm'@wm (qé Ck?é £, 2

ol NH*H)E*SUS[p@@BWﬂs ﬂ?&ﬂ&e&t@&%@bﬂc for 5 hours or untul complete
I soxazol 347-(2-norp

y (L%Mgr tThf-.a lure was cooled%room te{npera re, poureg mt% 800 mL
Qialer yhidnd idauef o, stahd fidr, Bhben ZDhd resstxtting?p neic]pitaten Walsu:rwected
a was prepared in a manner described in Steps A - E,

but in which 2-brono-3'-nitroacetophenone repl aced
2-brono-4'-nitroacet ophenone in Step B; 1H NWR

(DVMBSO-d6) 811.1 (br, 1H, 9.76 (s, 1H, 9.34 (s, 1H),

8.76 (s, 1H), 8.01 (s, 1H), 8.05 (d, I H), 7.79 (d,

1H), 7.50 (d, 1H), 7.37 (t, 1H, 7.32(s, 1H), 7.27
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WD 2007/ 109120PCT1US20071006613 91 in manner
described i'‘a Steps A - E, but in which'Step Bis
carried out in the foll ow ng manner: A m'xture of

Wb sey/i@1fenzot hi azol e- 6-carboxylic acid et hylpcgsis8§o7/006613
(0.889 g, 4 mol) and 2-braso-3' -nitroacet ophenone
(1.220 g, 5 mol) in DVE (15 L) was stirred at room
tenperature overnight. After the renoval of DM,

2- met hoxyet hanol was added and heated at 140C for 4
hours. A yellow solid was fornmed, which was filtered,

W%B&%Wfﬂﬂ?a@éméﬁ@Hr@&%nﬁéﬁkﬁ%%e‘fh? g';ig gq%d Eg% F’P?fr

vacuum (0

mmphcei"@w&etW) Zamtre@hepw)lmiaaz@[@m -bi{HB]behzbit{iazole)
wh ca?rie'iz?oﬁq'ﬂtholﬂ%f ergﬁggélﬁ?n 12?%Id ?L%%l EQS @’Z@%M& o4
((Ql\/lﬁ@-é &\/R'V' (sstHD 8[Cvielp @M 08 BLd] 2BXNBUE, T), 7.7 (s, 1H),

r w@ﬁ?%@ Y3 AT B2 7. (2. DI ETHYLAN

¢ITROXY- 1T3IENMeDhMuDAZ®e{1ma7 (2-morphoi|n-4-y!-ethoxy)—2 (4~

2 %W’é PR L PRRaPHRA Jo Filspandleh ét 7.2

ermfmjiﬁeﬁml—)ethnwhze@m|tre{qr{enyaqnmelaz@[tzm b 03Bk rdotHis2ohe

S0 €120 90 i 500 IR il uge paded

a@mqmuma;‘dmm f%ﬂ@@, BeI4 mihdmmhq:ammﬂ(ﬁ@mg ®0.1 mﬁol)
The SUESeidign WAR MERGH I I‘ifﬂlﬁc %v%rrﬂfgﬂ %tﬁ%ﬁc!ra%s S fsg and

reaction mxture was hea ux f
THBRletipn @ldle reagtion| wassconfirmeddmpb EMSur Fhe Thistuse Muts filtered

tW?éud’rPQF—zﬁ@ laQhk & ?ﬁe@%ﬂr; V%%_'ngh%(ﬁ Qit R ls]o%(y%;’f:@g_' C\%bi (150

adﬁuste t 0 approxi nat e e organi
Bkt r Abedifraterwas Wlﬁ@tmwdﬂteahgﬂoama@l}eﬂ@&ﬁ the: oxgBal

?3@@; b?g Vé‘b{)@tﬂ g*laxtlingate? %ogW%@g@s%”gﬁﬁkgﬁé&Qﬁi é’gmes with

GRIgEEREIRNSY T%cvwbmwgaﬂ@ ﬁhwswp dKied1oEd MgSO,4 and
chriventraiid td givélthe b?&dﬂtksvﬁ?'or%ﬂ gr d§g8ta|n|§gga sma\l

5-tert-but oxazole |soc ana
ﬂuﬂ%@t‘é&y ?%ﬁl’\%(“@'&%\ahl ?'dn n'2 A 14 © aﬁﬂ%a@thgooﬂwater

rﬁagﬁeaﬁssmrﬂherm@@é bﬂ@oM@%yVéfcbﬁbleﬂba@Hr L Which ke the

nove the resulting m xture was

BRGT bMRaly BDmelkst Mier 815 hersiansoye tesos of Strties
rBatoid ard bbseRedah m@pr@&@bbfbn(éd MMRIDNSWd,) 5 8.4 (s, 1H),

044 |
808 U 680G T 20, 711 (B B.etby.1 (, 2H), 3.6
(bﬁrzw)[ Q]](ﬂ,gaqo[z 1- bl t hi azol - 2-y1) - phenyl kurea (0. 25
%56 ) fromStOA_E B, 2-diethyl am no- et hanol -
(F0e892° o B: 4 RTHISCTe! 1S PRGOS G- Foamio-
pﬂ1é31ymmidhzb[2 Tiﬁ'fm(:qwhiotmo@ gm@g @o%H%d:Péh?é-ten

d||s ro azodi ca Iate
5(51% ﬁ»@ 34spe ﬁp§ %g gﬁ mrpaly in {Myene was heated at 120
°2D6\7érb@&2 UFP@TrbHSQGc@WaQQﬁMhQQ b%tpdtﬁg? thﬁ:r@ Rliupe Sf

After solvent was evapor at he resi due
Eﬁ% $h1gEB g SeMA npENE T el MddTatiaiged with
satmdmté&@t;béa@s SRIMCONEGI0LiON O THe Aefddous Hias@ RSO R tEd

fractn \‘\g’ ci_g('bédwg neutralized with saturated
SapthvIehs chigrifes the semitingq erganipextpactswere gried over
m@sa; (imde‘ﬁitew&r TiigSatenta < 086EHFALE tb BBoG MEn bg:uéne and

d solid. 1H NWVR 3).. 9.3 (br, 1H), 8.3
ot iy R SRl rol Lhb T g Yorbionypr 2 sl e wrecipfate
wasiGollatted Hy filtFatR, (ishitiwithyety( dther land dridd BAdéSvacuum to
1H), 4.09 (t, 2H), 2.91 (t, 2H), 2.67 (q, 4H), 1.37
(s, 9H), 1.07 (t, 611). [00444]D. The free base from
Step C (0.020 g) was dissolved in OH2C12 (0.5 nL) and
to the solution was added dropwi se 1.0 M HCO /di oxane.
A solid was forned and the solvent was renoved to
afford the hydrochloride salt (0.020 g). 1H NWR
(DMSO-d5) 5 10.1 (br, 1H), 9.67 (Ix, 1H), 9.24 (br,



suspensi on of . the internedi ate
2-(4-Nitr oplﬁenyl )imdazo[2,1- b][1, 3] beﬂzot hi azol - 7- ol
fromExanple 3B (1.00 g, 3.2 mmol) in DMF (15 nlL) was

dedRi@assi um carbonate (1.38g. 10 mmol) anghpus2007/0066
‘?‘g chI oroet hyl ) di et hyl am neghydrochl oride (O. 85 § 9

4.8 mmol ) was heated to 80C overni ght. Conpl etion of
the reaction was confirmed by LC-Ms. 80 niL of water
was added to the mixture, filtered and washed wth
wat er and diethylether to give the first internediate

G 0 oo Daspactcle hcbanianih! i, S (OHSRTRE s @i .9

@i‘ﬂtpd) Y ?@%Hat I?%@dd { ?rb')a waaHpobded (@nthy, 751 (d, 2H),

re was

AN o N = AR R G B Y
%‘gétq‘ it c}f@l%’nt NMRf o) 5 606! ), ¥, @@whsm) 7.59 (d,

t he reactlon was confirmed

B89 (4300 T) 226 KIID3 6k REDa8 REUPe! i 1ol 2H). 3.76
h hed with hot

Tt%'g r%egh @é?ilf) \eegs(ha%cgg(sggg%\é\atsoet h\(/evI sol u?i on and

[08432F gani €. |Fa:yéhe weeparatien of the dracidpgdde salinW-(@rtpddutyl-

d
R e N G QRRBIRIR A oBoX iSO RERNC
b]ml S]srwotidazot2y hehéatered hgdroghlopideg thaises bage was

é%%éﬁ?g uq %%Wre%‘%@%ﬁj%thvene Cth( 8e aond 1 ml methanol A

ut yl'i soxazol ' SOC nmol )
aolgtichef ndadt HEM ln/\athyl giber (D 1/expiowas a@qiﬁdjs!zgm;s@owwed by

C Ay d
RORBRB RN Sl PO ftoto Tag cofacidatsy MaBIshERTSY
santiifugativniardbasshed prthorthubsher ®. give dha hydwehlaridpsalt.
L 0
(g ° 56 (88 b)) WER 0l 411 B 1R 68 (G #DP0.26 (o
gH)e8.Bhdsf 1HRI7. 93 M,uﬂtl) [FCterfroudld), 32§3 (FRihd 2@ &didé), 6.53

(Pt oo 6ol SOEERF 2SR b BB [Retorgy 41020 (m

2pYr 030i(af @H).r acti ons were conbi ned, the acetonitrile

méfover%éﬁﬁﬁgﬁgghpgﬁlﬁ%¥ 09 §ee%§ﬁﬁ gaso the

riegoddigie frpooBxaFle 4B@ndgrpeting i Wiy Juoimstiayl w@ﬁapw
?“884%%"5% dé’reé&{dutkk?r% dé!acﬁbéafm éte.Pc

1-(5-tert- But%/ I soxazol y1)-3-{447-(2-piperi
@0043a] y| - eﬂ‘ho%Qﬁ ~tert- utyl-lsoxazol 3-y|)-N'-{4 [5- (2—morpholm-4 yl-

%Mﬁ:g%ﬂ%@%ﬁp %ﬂ% §2§1 2yg&ﬂer§;}eﬁ¥é Waﬁﬁmonde a
TempaIrghaEng thg gege fqrenulq(.i) where; gsu@ﬁ,tutegzl thhe 5
&%fgl%zn &f)tge zrlg)Q:h(:‘?mPlWas p?eQal(éE{Qn tAémarne? Yestribddin Steps A-

AHpyt usieg thg cw!pza_i_o@prq@uct%mnq@%h@zgéﬁhol W(lth 2-bromo-4'-

(RS 1 Sop Y MR OYSO NS 19,1, 870
etz Brb6 (br, ‘1H) 8.64 (s, 1H), 794( 2H),770 (s, 1H) 756 (d, 2H), 7.45

Y 2 11@&0“@;“&'@*;&00*9%% Fpaionten,

B. 85 (s 2HYH) -307(s83HY:d C-MF: EII 581 ( #H)tﬂpompwct%

48 (id, : dyi)-19+-E4- —yl-
35%473(55 i€ tﬂ’(?% rt?u%&ll .§&az¥a¥§ Y- N ga 61@2 ni'd?'bhonn 4-yl
zmmg:xmmsae:oiz 17b1[ﬂ)31b@naqth(agoi 3 lphqnﬂ re@ hy@ﬂthorlde
[[ERPRUUMS B42] was also prepared by first preparing the benzothiazole
starting material, § methoxy-benzothiazol-2yl-amine:



Y

EXAVPLE 5: PREPARATI ON OF
(2R) - 2- AM NO- 3- METHYL- BUTYRI C ACI D 2-
( 443- (5- TERT- BUTYL- | SOXAZOL- 3- YL) - UREI DO] - PHENYL) -

w6 A ldpM DAZ( 2, 1- B) THI AZOL- 7- YL ESTER [ CoppeHRehB8des13

[ 00449] A. The titI e conmpoungwas prepared in a manner
simlar to Exanple 3, but where the phenolic urea
(0.125g, 0.3 nmol es) was dissolved in anhydrous DVF (3
m.). To this solution was added potassi um car bonat e
(0.082g, 0.6 mmoles) and the Boc-L-valine

N- ¥droxy ccinim

Th
Hied ol viegare 1 SIRrPRIpEr K DRE kAT N sty
nﬁ‘a@ﬁéntT@h@iusb@nﬁbmrtﬁqsvméil’nexy-@&ehwb-lﬂgoerda (d.822g, 10 mmol)

urified using HP W t e, appropri ctions
R 8 M8 B Coves cOHed froRbes & wtifgn aEEradR (1ze o
1r1erﬁHr{dlj AN G /i o8l tribinfeTe netBand oUB! & pBRbd oﬂﬂdrﬂ! heinutes. The
solution treated with 4 MHC in di xangégnk%{ V% ;
F@@@m\gés@F‘"ﬁHJO'B%@%F%?EW”h&’BP%@g‘ RAfest o 5001'8 °
rEd'"Fﬁ?a? fcﬁRﬁfétTl?]&%C Ollméd pleefitfd WasTieras asdReghbdavitd to

ryness e soli

SeeroTea0s: FhessAgovRDSeEINdes in savralrkNaHARe TN o

i3ty w&ﬁ'&-‘l%l?f THExdaet was iificbifyeh YGSOhhpd icdBcentrated
preci pitat the addi tgon of ethyl ether. NWR

to Pispa wviste s2lid . 7169, 95%, 111); 7.7 (d, 1H); 7.6
[6@437?11) To prdpare 4 Q-Jmﬁwoﬂﬁenzb‘thlazal 2ol dTo AHuspénéion of

5(( @etg%ybqngat&mzolb%ol !ar[r@q\;g 15 %ik%&%%éﬁwzol F‘%’G m%@ to

105 éC "WEH il b%ltmfclnaf 0 heur SRfids the 3SActidd Was icBoRretté-room
car pox ic acid
tgnmegm thernresipitgte. was salested by fitratian 2psd WeghR( yjith
RNSRE. gﬁh@gﬁt@é‘@l[v?aésﬁ&?@&h%ﬁ%&t@sNﬁHO@%rmidﬁracted with
u3|n 0C rolil ne ro Cl NI

EMJ%@ Pﬂ%‘\‘%‘lﬁ'ﬁ‘y F Mg a0 OT}SQEE,@\%T%V%E white

élo'h(j QTmI' BsHgh.- | SOXAZOL- 3 YL) - 344 17-(3-

, LOQ'&?EJ PHEhé't(}\thegg%\é)RE%?ﬁL@%*ggw{?%ﬁ%ﬂﬂwgﬁgH -

¢#88 ﬁuaz?atr@ﬂ Aﬁl ﬂb@ﬂmm| \aqmph@ap@u@a tydirb&iloride 2-

rranner descri be but |

amina:pbagrethiarel-ard éfi%m t%er%?}lsa%@e %ﬂdtfﬂ"%”'“g%e method
g&f&i&@d:r H*|4 MM‘H’([@M@@J%% . 15§b:emg 925?1NNR m)(;mesabrsm)
m)(s P17 B (dm;' 7(77%«1 egd s 3, %552( dg gt 317H)13 (# o‘w) 6.53
%d@m)l b (t 52#3)4 3(@8 (rih"@H%”@ 88 ({ t2H) 28065 (@, ZHY B.554Hrh, 2H),
53((,“(,:;5”} 611 l-g &C'MﬁE%QWﬁ &6 9'_%ompoulv§ B‘f’:ﬁI

o1l ERT- Y[ -4-yl]-
ff’“‘@f £, Bl i DA i

) AR S TPA -2y e bR A B IREzpared in a
FfepimRe wedcided u{ Q%@QAA E, TLtR QBcHe 2 idi8miod alitredistbphenone

3-chl
méméq 2?%65928?@t%aﬁ?ﬁhgmwbﬁrﬁpﬁm E NMR.(DMSO-ds)
BAkef (Bﬁdhﬂt)eg Dwgm Emwmbc (é’z&t@ﬁsfrmes, 1H)68 rmt(ks) 1ARS8.05 (d,

Susp end 1 on was

S 2001 o eRRNAT ) oh T TSR B RS 89988 110, 655
{s, birpmg-gh ghbes, O?QQFQﬁFQI-()OB_é%Qt @HY 3B TR IH), Tm4 (m, 2H),

suspensi on was heated to 80C ‘over nj ght .

he
r’n%ﬂt(ﬁ @Hhabchﬁc%ﬁl MiePGlo m@da%a% he cr ude
RigAdept pU"Kf' ey :F;swéﬁ -8y x@ﬁba@lw) Wetdd] hleunga-
gel  usi n? JI thanol helx '(tf)? %Beﬁg %r le ared
YeidsPelal ThaTrenzeihiadsisr aoo YigargiHarSle T Ry PreP
pi perazin-1-y1)-propoxy]-2-(4-nitro-Pherw )-imdazo[ 21
1-b] [ 1, 3] benzot hi azole, the internediate from Step A
(1.37g, 3.5 mmol) was suspended in DMF, and to the
suspensi on was added tetrabutyl anmoni um i odi de (0.150
g) and 1- nethane sul fonyl piperazine (1.20 g, 7.0
mol ). The suspensi on was then
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WD 2007/ 109120PCT/ U52007/ 006613 95 heated to 90C
overnight. @fter the reaction was conplieted the

m xture was poured into water, and filtered. [00454]C.
wi®boohgedsd i on of the nitro internedi ate frompggaR@ 708613
the amne: to the suspensiagn of the internediate from
Step B in isopropyl alcohol (45 nlL) was added 10% HCI,
(5 M) and iron powder (1.82 g). The suspension was
heated to reflux for 2 hours and the conpletion of the
reaction was verified by LCM5. The m xture was

e e BRIR S BB B BARH SRR e ot e
fglitlxg;}zqingw ma’amtaaarggz aﬁimt\t(xiaan of _Eaa{niagtanﬁamleTmbﬂkylm z]ac:d ethyl
it S84 Bnt mphne 3 PieansattarcelosHeohe (12208 Snanon
ih WE:(PSU?WEIging;gd;ﬁit;?mr\;e?piemt?m ovarhighty Afies thedicetioval
G, Zoetin Y RIRRE) Bes adapd R} Rdlen & 10§ gors Rours. A
mbgmdiﬁﬁwﬁt gor&tdfm wl'ﬁ(;]h Wae Fﬁecgte.vmsmmdoﬂitm?ﬁaqmi afd e SI/
sy Ak e R R e radly, ircist ay
& DFBQsc 1B), 898 (§51H) 18164 6,5 g()sB.TD!—N% 181) 88 (19, (5,138}), 7852(dd,
{9, 748 . 0, 35 €. 63 arg et e o1 .
érg)ékg%)ws E%sﬁ. Mfw| lsma)._;[canﬁac(uumu mg?] 1.3 (s, 91- 122
3 e Lol Lowing compounds, \ dei Nalhgs o.
R e e
%\g‘gﬁf— (éegfert -Butyl - i soxazol - 3-y1) - 3- (447-(3-thi onp
pophst]i n- 4- W.- To a suspension of the intermediate 2-(4-
b > 3 . ) ] |
T L
frenoblid) ethandl (49, miLHvas addedGnQikiH077 #0om353npnoljars! heated
-7 : i
etk s nfes oL s ke 16 e re JUBRANAERNAE |
pEcipitbly _Ic)r_rr;ﬂrdygmd;a]ally. Thg reaction mixture was heate to. reflux for 20
R e iRt & QL) Ricth acmblnane vid spign iy
Fodredntidy;argl geytralized mith] 19%agNaOHsand pgljustedto m
P o P T g s e e
ethyiznatateX8Dml X 36 - Erdractewere drss #¥gT MgSOs and concentrated

: L ARBSREY ) L] | M DAZO
F’;é'?ylrﬁ%' %s Erlligﬂﬁg;%- 75- y OACETATE [ Co‘ppound CA](
ag48B] A Fo be apuispensionalils itaimedate from Step A11.00 9,
ERmhe) i PrPeRohD) WaS aubed YPREEbUGligiadole-Yiocyanate
2007/ 109120PCT/ US2007/ 006613 96 a sol uti on of Erggbpcs
(2660¢1 3.9 AmRY nd Heateddodefik %fn&jﬁé@ aar%@?ra‘t & g¥er:
@%ng%éﬁoﬁ gg a%&ﬂibnltwﬁwv%ﬁfﬁ&qﬁncms' @; e‘l(’)t)é gmggi Waalcémlpved and
. . . nmo an -, . g, 11140 n..
bt fesBina M e oRop G ingpetnanoLpnicas sk (o'Give
ﬂméairaﬂintérheedlaiwbmtsbnms.1oe@md'o)andft he reaction
mxture was,stirre Tt r te erat.ure rS.
Wi {300 G TovaSlufien 8P TTb Rt Rl prindati] haroxy-
&édkm]i&ﬁﬁbﬂo{atﬁb]ﬂ!}ﬁﬁkm-ﬁm)&he;ﬁ!yﬂ-urea {0 125ng 0,86 Inomol) from
ecl.pl t at S. CO ect | , .
Riee e 2 AeRinocrSip 00, 8e ERHAN ephinbag b dbonine
@b vestd)&. promobtin I3/ 6 mbiwss! drdpp¥i e shiufior8ef diisopropy
azodicarboxylate (0.162 g, 0.8 mmol) in THF (3 mL). The mixture was stirred



1H NVR (DMVBQ-c16) 5 7.51 (s, 1H), 7.40 (br, 2H), 7.24
(d, 1H), 7.07 (d, 1H), 3.50 (s, 2H); L I\/IS ESI 209
(WM [00459]B. To prepare the internediate nethyl

w2k BRIpenzot hi azol -6- yQacetate, 2 nL congl¢sab@Rossis
H2SO4 was added dropwi se tapa solution of (2-

am no- 1, 3- benzot hi azol -6-yl )acetic acid (7.89 g, 37.9
nmol) in 200 nL net hanol and the reaction m xture was
heated at 50 C for 90 mnutes. After evaporation of
nost of the nethanol, dichloronmethane (150nlL) was

1080 ReltporeRy UGt Bt ek LGS tblindd, Tk Efiye wes

plmntﬁécbbya pedpeaative Hil?da_Cb((gm coluent elating wﬁhrMeewlﬁﬁcn edntaining

G055 SR, B b BTaB HFRhE RS e slefeEiin

Fatbdated NahHE O Bolidiopband Eﬂirac&dZWutlﬂ d:HaI:I& ,Ex?raa& \Welre dried

Sy eSchemstiadcehanibp.gie titbtodist M3, oM cock)

52.64br, 1H), 8 3 (br, 1H), 7.83 (s, 1H), 8.81 (d, 2H)_ 7.56 (d, 2H), 7.47 (d,
DL PRSI GRS ATt e AR iy 8'517&%;'45"‘%%7 @
4@) aﬂBszJQ}S),biemgt BHazol - 6- ypacet ate (6.26

d t 8.7 o
(laed 1 Bl ol 68 Bestinspaion et (AL G hes st %ﬁc’%ﬁ R CH.Cle
{{mf tnilZ)tﬁ:wf@theﬂsmeﬂ:dro;ﬂﬁs(ﬁdﬁ@dv?apﬁ:&enﬁd M Bt ldetatk. b solid
| ratl e ano a | € n [
vag e pr RS Seheht bits Teniued e G Ins 4t hiorige sa
£0.020 ) N\R NM@WOL‘B'&? 5070. GS(br 1), 9B 73Br( th), 2129 (br, 1H),

3%4(5(3}”%3 @, 35') (;76%&03”% %Zwéél(dsgg‘) (fr@ﬁo]('-d;?i 1H), 6.53

[(H046] 4[24 (Tozmleezequnybl-[)21 £9 (ammpmnqrwmmy dazo[ 2, 1-
EFH?% ] benésreg azok g Jtacet ate in di at ed Ba2 T

e of ?,qna lﬁﬂ action sequence or ompoun oa
Qbﬁpi@‘&g%rgwf %Hgnn@aﬁcﬁatbﬁlémﬁdm@mml)nuaﬁ?ﬂz A yI | acet a

. Lo, n or
biinberastyizzob gt Hom Bxamets SR g Meh IR OMELLS mb)

hestatticat p&assivhocaohaty 61.38\ddn0inomal) atndl’(Qldl')loro—

el B pE TS b e T (e B B r s negiss 1 Bb-c
andrrﬁ@mhlcwmﬁmtbartﬁ thS Péadtion, was dotiirengt-bwas-Rid. LB0 Al of
about 7 w.th, 10%.sodi ous

h
BSOS ehah 1 PR ANSHCr THECRT B MR AU WE ISt ned
dicglayletheexd gact hewaskintemestiatears 4S8y aplikl. The yellow solid

g R rOTed e KB B 4Rt difaqas 19 0. 06

mreoi) gt 80% étbanmle(3pehwaas @dddd anddhe waigture viaer eelted to

?%f tg‘l&ggf qﬂ%‘ ﬁfﬁ/ﬁa %P/E{?"@éé)“ 483" elé@ an'ﬁ_i wg§ agided and

t}m nmikflre Eo#ﬁh&eﬁﬂ to2rlel)‘lux7at 4900 fot H)houis 6Capthie8bh of the

sppcliormiopaimetsy LGNS S bemithias et g micure

bhtdllﬁat@cﬁcp Thedhregipitated wae flﬁérefd iyd whghéd with hot ethanal.

%g\]t nr%?%cgﬂléut"?gi ﬁ%c%i’egntat e so |%Rza%tdr}hgzo%armcylld earcv%sa

extractedbuiltly IGH,C!s eryadriddoserddg 80 afd oéilﬁegt,ra‘&dao@\lﬂ the

5ot B bR s A TN oF | A Shpen St i Shpodd

giteemediatel (dr0&d, ﬁr@mmvk)amtn‘meme Homal) hasprdithdc§-ters-

gﬂgﬂ%@%ﬁ%&%@gé %te (%861(% 8 )%Gé;‘n%lw a&‘%\@g{ggétl%n was
7.90 (d, 1H), 7.80 (d, 2H), 7.53 (d, 2H), 7.47

(d 1H) 6.53 (s, 1H), 4.11 (q, 2H), 3.81 (s, 2H),

1.31 (s, 9H), 1.20 (t, 3H); LG Ms: ESI 518 ( MtH) 4.

EXAMPLE 9: PREPARATI ON op

2-(2-[44([ (5- TERT- BUTYLI soxAzoL- 3-

YL) AM NO| CARSONYL} AM NO)



it

98 [ 00464] To prepare its sodiumsalf: to a solution
of 2-{2-[4 Q([(S tert-
but yl i soxazol e- 3-yl ) amlno] car bonyl ) am no) phenyl j nj dazo

wo do07Mdolide - 3] benzot hi azol e-7-yl | aceti c aci d pc@k3@7/006613
0.27 mmol) in MeOH (20 nl) s9and water (1 nL) was added
sodi um net hoxi de (0.017 g, 0.031 mml). After MeOH was
evaporated, to the residue was added EtOH, and then

was evaporated for three times to give the product as

a white solid (0.112 g). 1H NWR (DWMBO c$5) cs*

12835 1205 ok, 5q b Yl adeiee iy iR water

With mekthadol| and YidsifieAlVPtdtuifted RREFABATO ON éFaﬂltl‘BL The

244-0[ (5- TERT- BLI TYLL SO Y
SRR TS P BReD e Witk CPACH kDS PO Were
OB PIRGBANEAT BvE MBSO hd SdndePirébsd 1 give tins Apalrmotibet

sk el oithe AP ek B Pa Y oRERE Ao HELE (C18

d&ﬁluﬁtmeéiuﬂn@wu@t wsswoelgcmemdosatawag (B@s%lmma) arhe

soI ut| am no n aci d 0. 0pPq.

ghiial Fooitrspaaaney. R S8300e féhRvid g Skracted
wmetomcagl et exirefcts 'Afat'@dnédi! evadMigSOyambsoremlatédth give a
tF? coLﬁI {’)%&’gﬁs removed and the reaction ni xture was
white sQE 49- tenperature for 4 hours. Water (300
[Ifo)msyas ad BedTHeocdrhpoumdd bxslewl weieopvegabad moitie umanner
a% nt|I p§|5 The resulting yellow precipitate

i

88533/ [tration, washed wth water and
IMT] and'letﬁl-tect-Bmgileisoxmlw?wWSt{ﬂ [PA@5pipafidinet-yl-ethoxy)-

e%ﬁ?ﬁm Fagpld. 1 it 2 W bphéarthyeafidibphugg Ty nuR

12 .682.9 (br, PH), 8.2 (15, (iH), 284 (ev e}, SR, R0 7VEN(D), 2H),

A7 dendat 207t K. 50 (S0afithe-ae ! FOTRAS 21 201 (210,

b3zt 45 21063 Gy BHpr DM 21H))1,. 32 (s719H)o [Campoane B3H2 SO4

e

ﬁyepemoﬁyﬁbéﬁﬁq[dmldﬂamtmIlab]thnazuwhd}qphel(na]EOrefa_Dlyca'ndh!orlde

STV B B2 1. 80 £ pa I ot e d B ALY Ze b, 7.0

(4, o r7eree{datd), ¥ 220(l )1 HaB.0add e tHR R8T Iie, Thl)),(t’-lu‘rﬁa(t)/\ﬁlﬂ) 2.87

[ Ak ohHe b 2 B STIEHE Dbl Rebnaompaqupe B4]
EXRiviPOE & : PREFARATEON OBC(2R)62-AMIND-&-MEJHYL-BUTYRIC ACID 2-
CO[2 45 TERTBUTY BHEOXAZObr DY LHUREIDG]-PHENVL-d

BENZQIRIIVBBAZO2HBINRIAZDGRY LESTER (ISompband B4,
gﬂ'&mgib 15 2%7Tﬂ|'é|lm§ %oﬁ%o%*ﬁﬁwaggéepg‘reﬁsin(asﬁaﬁh'ér sitnife? to

Exenste 8, bmbW@ﬁéEp meeptnem@hpmrea @dihe eoiggnmlegmq gissolved
iH aﬁﬁso&]%w'dw (@@ﬁgi zl'&tﬂ?% kdhtibhGHCA NI ST Bbradsitind Ba@RMate

noate: A m xture o
$0.082g 9 fonmAe bt %%!—\@Iw)hbmﬁmav@"w%éﬂ &

ﬁilmaléﬁo hef ddMior! BRs étlﬁf@é‘ overm%ht at room temperature and then
bronb- 4' - ni t r oacet ophenone

&6@6?%@%&@%4‘35(5155“‘%‘39% ‘F@E’t‘@ﬂs gtﬂ"@%ﬁ ésme)rHﬁbC with the

Fw@pna‘eey@clne% e6liddedaThies WRe c@ﬂbéﬁ%t@d tB)dryness and the
tration, washed with ethanol, and

\V%*‘CLUU"I‘IQ ggligdizsoived ipoefhiapok angdne aﬂ)t’élemt@a(t%d M@quwb'du in
WoxHeNYm L?Ngg?\éi’ﬁélegvgg@éf e Bdé‘brotgc 3573; é@ui‘%hs c8mblete by

%r(\j 2| 1 FISCOPY, %@ ﬁq}u@was §oéger(tfaHza§|19 dnmg RS ﬁ%ohd was

382 (N%ber [00468] D. To prepare the internediate

et hyl 34244-

am nophenypi m dazo[ 2, 1-b] [ 1, 3] benzot hi azol - 7-yl | pr opan
oate: A m xture of nethyl
3-[2-(4-nitrophenyl )i m dazo[ 2, 1-b] [ 1, 3] benzot hi azol - 7-
yl ] propanoate (6.01 g, 15.8 nmol) from Step B and



WD 2007/ 109120PCT/ US2007/ 006613 100 [ 00470] F.
Preparaﬂorﬁ of 3-{2-[4-({[(5-tert-butylisoxazol -3-
ypam no] car bonyl ) am no) phenyl ]

wandazelia 1-b] [ 1, 3] benzot hi azol - 7- yl } pr opaneicea@siosioss13
To a suspension of ethyl o4

3-{244- ({[(5-tert-butylisoxazol - 3-

yl ) am no] car bonyl } am no) phenyl j i m dazo[ 2, 1-b] [ 1, 3] benz
ot hi azol -7- yl } propanoate fromStep E (3.00 g, 5.6
mmol ) in THF (30nL) was added |ithi um hydroxi de

SRR v et b
premartategmy ther additien ohety emeroNM*ﬁéBM%pﬁé a‘ig@eﬂi‘) 7.8
(s ﬁ‘ﬁbﬁﬁg‘?auﬂdﬁhﬁé%v‘?ﬁé@% @, fzw)drw 1097 4%, SB):18.5 08,

rmsd col l'ec

1H); Bt3 &, 0); ARakhddnid (rmﬂ@a hAds.YRL.0 mdﬁ‘g%. df-MS:

Egp?&( g#umwlth P205 to give the product as a white
or3a W51 g, 99 %. 1H NVR (DVBO d6) 5 9. 66 (oo
004501 9. 21 (s, BH)In sM@anessimilEy to SteypA @S)myrol

%gg@p acui 7&—%%5-@&3&% H%ﬂxéﬁml R -ur&déﬁpﬁényl}l-l'b

bﬁhﬂq{dllrﬁldﬁt)[%&b]mm%ﬂl)qster[\Wrbﬁﬂ?o” ) Besorpigiae N
h@&o@&f&cﬁ i nerped s aali- o L mbrisedurBel n Step F

EXANPRRR: ?’[rn%sme A AEAERT BTV T{g\%@ Eké_’-?.{.;-n.{s.
MORBHQY INtpY L~ e@xaéﬁn&ogm&%ﬁ BTHIAZQL52-YLI-
PHENY L HUREA HYDROGHLORIPE; [Ca 1759 (1, 24,

[0%4?51 (t, AH)Thd 188 chpod.waspeREed i thBREBAMRATIENIDR in

2-{443- (5- TERT- Bur et L- REI D*
Exm)& B, put 'Et‘éfj'fﬂgh %ﬁ?' Eﬁ%@?‘ﬂnoo SfpRoW ﬁ@&%ﬁ @tka D
FW&l;#-gTﬁ%rBﬁéﬁﬁ%N@ g2plc. | O%WP&(CMIW&W@(&MH ), 7.87
i‘at'e %4 ni tro-phenyl)

(Saéiri‘t)oF@ﬁﬁ td, @4 PoF B9 (b RHY 4216 THLF-88451 14 I3%

gfd a@a’l@@ﬁﬁzﬁtmo@qelz&%e,w(@owj I2C5 R Gringl BB IB01 (m,
br onp- ni tro&ﬁet qQphenone were conbi ned

2Hi '2—3ﬁeﬁ5h85'<‘9 SO IEHRY SN HEd at 40C for 24 hours.
WRILIEOR: WrEMRATIHNEGHTYEAER TWBUTYLIS OMAZ O -3-TMp-3-(4-{7-

[318-METHANESUAF DRVLIPERAZIN-1 ML) IAROFQ@XY]S hours,

ésmz@m?mm@m BT HRAZENO2-Y) P ENYL)HAREA. fCgmpound
uum to produce a yellow solid. [00473]B. To prepare

rg%%zh[‘é]e | iRadonspai ERIRREME (s enjore-propomy2,4h i

| c acid eth
RRINgT)y lﬁ&!ﬁcﬂmlm .@ﬂo@miameM| lmtam@daaiaé@m &xprwle 38

(b%ﬁgymd%ﬁﬁ'ﬁﬁ R d%s%%rné]gp %)1%1? m@sdé%eﬁbf&ﬂﬂ@és added

petassiuancaengtee (A2t oul e h@xpmﬁ@@wmane

Gt L8 BT OEER O b st oo e

sone
Tis haxore wEsecandentratedssd ginéssiany dhe w@pr@ﬁgct purified by

Fs[:‘once § gt é% ”?h ?ngllgleﬂ%elﬁ§1 f etrbrolRexarde 10.440

ound, a mxture o
$$%)|nterrred| ate fromStep B (1. 51g 4. 48mm|) and

BRhEn, - PULHS - $ AEEXAIALOhAORANLE 1 (BAAe BBl

over ni

nﬁspemmmdnyfbfprowmf%@mltrwrw@dm@ﬁ*?é?iz dyP lit mnz?ﬂgam‘e
ﬁ{e%hg%‘%e"#@nﬁt}eg%t%?@m irhibptviasagsenrsiadMF, and

d undef high vacuum t

tyﬂny: suspens(an was agdedge@@eutylfmmmumvéﬁy? E@)g@ ghagd 1-
O7 0tnmbh) , THe dudpithsiokHvas then

%@a%&”'{éﬂﬁ%ﬁéﬁz@ﬁﬁa 7.55 (d, 2H), Fﬁg‘s (s,

4.37 (q, 2H), 1.36 (t, 311), 1.30 (s, 911);

LC I\/S ESI 504 (MtH). [00475]1D. The internediate from

Step C underwent base hydrol ysis as described in

Exanpl e 10F to produce the carboxylic acid.



[00476] E. Sodi um
2-(443-(5-tiert-butyl -isoxazol -3-y1)- urél dol pheny1} -
benzo[ dl i mi dazo[ 2, 1- b] t hi azol e- 7- car boxyl at e was
W epei®ghe N t he manner descri bed in Exanpl e %nggﬁgoﬁm
the compound from Step D; Xkl NVR (DVbO-cl 5) 5 8.67 (s
1H), 8.47 (d, 1H), 8.10 (dd, 1H), 8.87 (d, 111), 7 78
(d, 2H), 7.67 (d, 2H), 6.55(s, 1H), 1.31 (s, 911);
LC- MS: ESI 476 (M+H)+. [ Conpound C27] EXAMPLE 12:
PREPARATI ON (]g
L B P T v g Yo IR S rP kP g ity s
p@qrsﬁmgmtnzandzﬂlthENYwREA [ Conpound C5]
[b6sxkg 7] A. (:..FO F%r?@é&ﬁtioﬁ%ﬂﬁe nitrg infermediate from Step B to the
3-{244-(([(5-tert-butylisoxazo -
mingnitadhe SHBRERHSIR 6f i-/ng intermediate from Step B in isopropyl alcohol
o r noi c
ST o eEaes o 1R (R Y gRasil A dar 82 4P T8 S
suspeasioncwas heaiedriatrafiex fus2 aq@r@'.dand the completlon of the
raEfor! W%%t\@ﬁflé?‘ HWVR?EIQIEV 1'?’hé\rm lﬁhf%/ %@rﬁﬁ@%d Fd%ashed with
hydr ochl ori de .
methpacbans £zt rThfziﬂtretmvas@pacemtgg peueddniensHtyirated
Scifth B1EdrbbNBR: dndBifractéd the BHEELAR! dihibbmotlbhe M2Tield:
and the mxture was stirred at roomtenp atur
"oQQrQ #i@AMOifhe reacti on was quenched with 60 rrL
[W@J} t her 'F‘i‘ébal‘ét@heof"éﬁ‘é tlﬁé’ 'cbg'ﬁygr Iﬂgblfo bid Fnrté’ltrﬁé’cﬂate from

washed with water and under vacu

e Hepfowapsligiaieed mecfﬂpisﬂttm vias added 6ete§d:tutr1-8(qxaml¢ -3-
iSocythate (0 aBH @VE ¢ %§b @ tfe %xﬁﬁe \Aﬂa'é')hea%cggo féflux]fU}

11 1
a;nmfox'gnaéglsf(%?'om Th;e awd@oprod%tzvaq pynf%'i) b sssh 1H)
chréhatdaraphly vanesilicd &h 532@% %Et%an@lllﬁ@!\/( \mth @'Q%

Gebidrtings, kel ﬁwagpdem 55 % 5oBe fs. 1HY: 8.0
e s ek 1. 30 Ao
4 iisoatly 58 . BY: A . ; 25 66 Tar. 1415, 9F5R41 (br
[06956)8. 71 Es Thkl“ﬂnlloﬂlr@&c(rﬁ é\xﬁﬁhs‘we%&de if tﬂé%n{dime?"')
c%%cnb%g d%%}_%‘? %9-5 B t%.lqﬁrr(}ar{heﬁgpro ru@tg sgoPgé?m a@p;)e in Step

B.24 (s, 9H), 1.17 (t, 3H). 100479]C. The foll ow ng

A ng TRaTRGRA P A atr P PRl

mppexy)ebmo[dinnpimb[me -t Ad)--yl]- phdryiiianicae 'HTRMR (DMSO-

th
GImaSpent o8 CUIRSTL B0 6:30L 5, 455: PORELRSL 48 WS 7.
(pm?zt@om (- ‘Mcﬁﬂo(aw-t)i feompolin@BgllandN - { 447- ( 3- oxo- 3

T ’Yff‘ P BT SRR PRy
Z@%ﬂgwago{% Jalthiaizal-Ri-p Dvmd)-d83a; 5'H . NIBR( Gnetbiinel-d,) 8 (s,

v i1 g0 gt ol 1o

C(é(sm)*} 23 4m & aa)(s BHY31.Bt(n, 24); 1.3.(6891HD;, [@édnpound Bg]

B L(E"ﬁbkl?*ﬂr TN 6 FE Wz &R fEreR BN aE s

\{Lg R miimey] SR PR TR
i no

BPHR )i i %az %[02 PieRAre1the BERyBediate, &2-amipppBdieyrptiviazol-6-

yacktic Nk, (DMSO-d5) 9.56 (s, 1H), 8.90 (s, 1H), 8.66

(s, 1H), 7.89 (s, 1H), 7.85 (d, 1H), 7.79 (d, 2H,

7.52 (d, 2H), 7.45 (d, 1H), 6.52 (s, 1H), 3.52 (m

4H), 3.50 (m 4H), 2.94 (t, 2H), 2.70 (t, 2H), 1.30

(s, 9H); LC-Ms: ESI 573 (M+H) +; [ Conmpound C7]

[00482] 3-(2-(443-(S-tert-butyl -i soxazol - 3-y1)-ureidol -

phenyl} -

benzo[ d] i m dazo[ 2, 1- b]th| azol - 7-y1) - N, N-di et hyl - propi o



i
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[ 00484] 3-( ;(443-(5-tert-buty|-isoxazé1<3-y1)-ureido]-
phenyl} -

weengpildom dazo[ 2, 1- b] t hi azol - 7-y1) - N- ( 2- pi pecirdismodess1s

| -ethyl)-propi onam de hydreg¢hl oride; 1H NVR ( DMBO- d6)

8 10.04 (br, 1H), 9.70 (br, 1H), 9.36 (br, 1H), 8.72

(s, 1H), 8.29 (t, 1H), 7.88 (d and s, 2H), 7.76 (d,

2H), 7.53 (d, 2H), 7.42 (d, 1H), 6.50 (s, 1H), 3.39

(m 4H), 3.95(m 4H), 2.77 (m 2H), 2.47 (m 2H), 1.69
a st blorafel € .305LyTh 1L adeermumti nehsCGidided dropwise over
ﬁhﬁ%ﬁgﬁﬁi&% (aminophanylacetes88%7.66 e S B8l Fan

|41, d . ' ' 13-RY0PCO| Aftrraditi

e R A L R A v v VG 35) o0
was tompléted, the)cold brth (was rempved apd (the reagijon gipyre was

1 . . d h
sté%d’ agl_}%qﬁ (l%ﬁ'xp%[etujr%')fﬁrsz (@%ré. I_I)\flﬁ.%rg(go(@?L)lzvba’@%&%bZd to”t e
mibiure2 Fllovazct (by( modiey , cagbesatenpintipH 5. 8- Bhegeph{ting e F’W
pr%&%i%g{%gséclcg%;(:{ggnﬁy"'}i!trakoﬁ?mkghe@ ith Wal? drid e, and dried

U QBRI 2AthARD( & ghee the graduct 3 ¥eew-selig()Yigide 7 fi7 9 (82

%Shenyl - .
enzo[d]i m dazo[ 2, 1-b] t hi azol - 7-y12

%mg(gR)% %wsm@m b ggdﬁli&.g&@ % ﬁ?@%%&@i@@% ;&gmm,
2398 k., dhhe. ), o. 1M, 8. |

[0%:4%5:] (d, ’3L13?'|; To %%gﬁﬁrzdhg:ﬁ@rraggwga (éwml é&ai%i_n%%ie(r%'g)tﬁiazol—&
ol 4 el 0 8 ket o

agdnpd.denzethiazokdeyhacetic naaide (7 $9nid. aB7 o A0 mL

| aci h j ' o . At
nr?etggﬁ«gj'%%E@e{%%%%egﬂﬁ%rgg&%% \o’iﬁaét%d at 50 °C for 90 minutes. After
eyhpanition] ofninst\df} thei mejhanol, dichloromethane (150mL) was added

h [ 1 1- . 3Lber i blution. Th
=Be 4% , BTREDE e ‘aitdigS SREC ALl NiahiE O soRiton. The
apulests t phhash avasexiradted Wﬁhr@lgb@mﬁg"%rﬂﬁ I°6a/q“?i% extracts

v@eﬁrletcsorﬁ‘ﬁ‘i%dpﬁﬁgaro%gr MydADE dFRNstiiceRfatdd Reglve thépanpict as a
VENBUARIT (6251 4437 (%)-1'6F NMRUGMS Qg of -54-G 1§ erta Spr 2H)
?’gg‘ﬁ%{lﬂﬂ 79 I 359 (5 20 3815 LC-MS: ESI 223 (M+H)".

. 7-y1) Nié—rmrpholin-my
[bessd)y| ) - aCetBmpiwang theoiteoradiae MeMMR-(DVEO d6) 5

1RosRetfimidddorz 3-8 &ftfen h%%zo?gZﬁ dctate 1 EnixBrd Of riathy!
?Zggmlr?i? ,&%gﬁ@@ébig{y%épgété .(ﬁgaﬁ igm%@z’hgn?l)?rﬁgiqr%mow-
%ﬁ}’aag%bo%%ﬁmége??ﬁﬁ&%,% ol absdiukd etifandi kB0 nid.)98as

' Co d CL3 )
hEBSaT DO forstR heutser yggnpv; ggﬁ%w&]zfe{m%@y%“?ﬁie& Ri6] -

@gr%% b ashed with_ethanol, and dried under vacuum to give the product as
d 2, 1-bJth | -7-y1)-N-(2- - ]-
yelmib;’é et %@e%w% Bk (2 ot/ 483 807 Db e 4. 21

0) lor i de; BB.(s, 3H):
Rt e L U A A e e AR A
LE)MST E8E 368 @ity 2H), 7.72 (d, 2H), 7.48 (d, 2H),

d, 1H),-f. (4. i 71-

o 1 T ot
631, Abknzgtinzebindaceiate intermediate; 2 mixture of nfethyl |
LRSS RAnAdsPr  mf1esibeRsihlazbRPyRasktate 1600w, dadbinmol)

benzo[ d] i m dazo[ 2, 1-b] t hi azol - 7-y1) - N-(2- pyrrolidin-1-
yl -ethyl)-acetam de hydrochl oride; 'H NVR (DVBO d6) 5
9.95 (br, 1H), 9.70 (br, 1H), 9.26 (br, 1H), 8.67 (s,
1H), 8.35 (t, 1H), 7.90 (d and s, 2H), 7.78 (d, 2H),
7.54 (d, 2H), 7.46 (d, 1H), 6.53 (s, 1H), 3.59 (s,
2H), 3.34 (2H), 2.86 (m 6H), 1.80 (m 4H), 1.30 (s,



benzo[ d] i m dazo[ 2, 1- b] t hi azol - 7-y1) - N- (2-di et hyl am no-

et hyl )-ace(am’ de hydrochloride; 'H NVR (DWVb0-d6) 6

9.85 (br, 1H), 9.65 (br, 111), 9.18 (br, 1H, 8.70 (s,
wd 20br 10082049 (t, 1H), 7.93 (d and s, 2H), 7. 73’(1([%82%06613
7.54 (d, 2H), 7.48 (d, 1H),976.53 (s, 1H), 3.61 (s,
21-1), 3.43 (m 2H), 3.14 (m 6H), 1.30 (s, 9H), 1.18
(t, 6H); [Conmpound Cl16], and

[00492]1 (5-tert-butyl-isoxazol -3-y1)-3-(4-{742-(4-eth

yl - pi perazin-1-y1)-2-
@&@tleﬁhw’ql@rm:ﬂhwhate q85.3p3 gl m]mmo@znletﬂaw}m Bdilﬂ'm’)'v) as

@é%d%@SO%&r%Hgﬂs( bp\glyR gg-lD’\g\?gg %@rld%%,ﬁycéa@lw?gadded
and stifed®at 05,°Clbler i Eiﬁﬁ Tk r@éﬂlon Kfv@i&&cpg’ﬁ)v{ﬂ{ Yv@%rdgoo

g_ 4. 55
r%- )a?EngC og:m%’q;:tang OOg\Lglapqahth@ | w@s edjusted Hahout 7 with

10%B7sddiu 2 THe aqtido &%@B%f ygikf
.Oﬁ439c§3 1rIT tr?a)g{?abut yl al soxg[zo %{ﬁcﬁ?g’ nmor pho
lp Io&o%;ﬁtrzar@x &re gempined organic extracts were dried over MgSO, and
conagdntaled. 1The [rést@ﬂn@@%?solbhéﬁ%l in ééﬂl% Eg(rlué( %‘hg%ﬁaet}énd

%e(da\ég‘gapg ovgmlghbtosf(grm§ yqllnm solid vpb:c@dﬂaszﬂl;ereﬂ @Band
dribd Ri'bwe Ehébr&difbt a%";')alloﬁr s%’fud((é 551§')53 %)S%WRﬁ%ASO de) &

%ﬂéi %645%('@ 2"rHe £9 (|dH§HD»97 60 B0l 6@ (ch 2Hd 6. 1on(sa2H),
mmmqrzﬁ) 479%s (BBHERS 3L € RRSAEENSSA P P 2PN ©

W th tert-but'yl-isoxazo

rei doé é-ﬁe?fmfﬂéﬂ%t‘t!ﬂ semaauag.2a mixlehobetbyb[2#(dea
ammﬂheﬁy@mldaié[gm B)f 3R hzbitia 2y - K@édﬁqaﬁe 7.1 mmol)

{.)gg '?,ﬁd% substituted am nes. corre pongi
"’H'i}g Pty Feisogy aratpisaxezeledd 4@ 9.r8-6 emehrin @Iuene (80 mL)

w@@ﬁéai@adatl MR
o 109120PCT/ USZOO7%006E}4€p{%%pttate was collected by filtration,

Wih eibey. poddiied wideyvacuxdeaivethe produet dovhitbeolid

e U AT T LT LTY

TR Sso Dy TE0Kck BH). TAP. (b2 B (53 {3 7147 (e 1H0LB 63
®, Oﬁ) 11 t?‘DZH}? 361 (3, Fi')Hg §3’5§H§ %36%%)3@H}89%%”531 518

( H)zH) 3.82 (m 411), 3 57 (m 211), 3.35 (m 2H),

EXaMbLE: PABIARATIGN of S2-{ I ({[t5Rr-HoTvL RBRALME) 4
\v%tmo]&gwggﬂrﬂ]h AMINO) PHENYL;‘lme%?(QaZZ‘é - }gl ?}]BENZOTH!SZ?L-?-

| e- 7- car boxyl
R4 o ber P ﬁ“ﬁp%r{s*‘%ﬂ Hj?s‘%z" A Gt o savezond-
y&mrr@@l\@ﬁodﬁyi} éi‘mﬁo)BplﬁéﬂW] ittiflazd}2 A6k] ﬁa]blalﬁ):otrﬁaz?& 7(.8

V@'é"be% 9394 F;ga%\é)}ré %—Eﬁ 8§ 95§ B(Eém% :g) gg, 't'IgIF vgqslydded

lithigr Hydrogieke, manditydrate QD66 g, 26 n«irﬁbg%Hh 152nﬁ6~éf8r The

%%tro@%%%é"?ggé&g %grhdﬁg?perature v

ver mé% Aﬂer
epggqmipa c(fm-:BF (tﬁetee:ruedmstryixture@viﬁtz]@d:udiﬁlem %Wﬂ@%oqqq 8hi8tion
i azol.e-7-carboxylic
(’é*'uﬁy‘?‘?g E%gvr?s%h ’f‘eé %‘54%?% rﬁ%?o%’ﬁ?'&?q' w@h waler
ami@t eVBOdd) ec‘aurltﬁ)el?va(dmum Giith, P.2s88 ghws theldnbdudt aéwh&e

s%t’l&h ?%%9?%?6’) i) N%%SQ/{SZ% aggg% 174 10g! Wy, g;sbs (ﬂi;-l) 8.94

(.14, 6H8 @&L1H), 39@7(5( H)Y2ZHRD (3, 0), (1180 2] 2H)Y 7084 ( cmzH) 7.45
(&111394} 61533 fs, (134, 972 (s, S MPa0RE! olf 1. M@Eél%&??l&-km

[00498]2 (413-(5-tert-butyl-isoxazol -3-yl)-ureido]-phe
nyly imdazo[ 2,1- b][1, 3] benzothi azol e-7-carboxylic
acid (2-diethylam no-ethyl)-am de hydrochl oride; 1E1
NVR (DVBO-d6) 8 9.8 (br, 1H), 9.62 (s, 111), 9.13 (s,
1H), 8.98 (t, 1H), 8.74 (s, 1H), 8.55 (d, 1H), 8.07
(m 211), 7.77 (d, 211), 7.53 (d, 2H), 6.51 (s, 11-1),



i

[ 00600] 1- (5-tert-butyl-isoxazol -3-yl)-3-(447-(pi perazi
ne- 1- car bonyl) - (
i m dazo[ 2, 1-b] [ 1, 3] benzot hi azol - 2- y1] - pheny1} - ur ea

de, 1H NMVR (DMVBO d6) 8 9. 63 1
v{%%mh%l 06 (br, 211)(, 8.546 )(s, 1H) , 2(3.819 ??:M%i%‘]gmo“”

1H), 8.04 (d, 1H), 7.80 (d, 2H), 7.69 (d, 1H), 7.55
(d, 2H), 6.52 (s, 1H), 3.73 (m 411), 3.21 (m 4H),
1.30 (s, 9H); LC-Ms: ESI 544 (MtH) +, [ Conpound C24];
and

[008641] 1- (B: rerptre;bammfssmzsgw fo ¥ kbidohdst 2- (AR {(BYient-

58 @%ﬁ%é‘e%ea;&@%ﬁﬁg]%%?bdwaéﬁ“}lé’cﬁ‘afogénwm%mzmr 8813111
mdwsmdﬁ)/[}acéﬁb 8(:!6 km 13lgH)o ?nﬁﬁ g?m o {Qe %g_)%,d

tle)rﬂ r%) wés ggc]i%%, sog}qfn mptbg(lge (Q pjl)'( g @ Qﬁ;‘l (rgnol)l Hfter
I@e@iﬂ (vats eddporateq6id the régﬂiue%vgéaééed Ef&)H éngE%& '\i‘tlgs

r)o@ggiws rESI |@5g558to g:vgbthe prodq;%(t)gg a whlte solid (0.112 g). 'H
rNMFS (TR -BhIT. B’Lﬂl BOYATG. . %IbrNﬁ’Hg ﬁ%‘t%sf L 7 AR A

ETHYL- Pl PERAZI N-1-m) Pnor'r YLIT m DAz
HAxSL3H), Aoy gﬁsﬁs I—N‘DR@@‘L@RBBE 123@0%)1 D ]

EXOwH 10 PREﬁE@@ﬁéN%B HYL 3- UTYLlSDXAZOL-3-

WhARINGIEARBYRVI Awﬁﬂes 7 1

e ik et
i a rea from Exanpl e

@82%5?28 mfgi )Tzq m%l?ﬁ% ?“ﬁ)"léﬁ_fme&k'afﬁ@o@-@gvpﬁkﬂ a-berzothigzol-6-

yapdesaZoid alds @ sHlinesh of br%H%é/QQ% ZPrin -ﬁ*dFmUac'éh}. aci

toreflux hours. Tereactlon

heat
S S Eniie, 05 5 Bt 8 sslkdion -6 STUSARRGPYYBIaRaNels acid
(d00sg) 60.8dnaiol )y aRNHRSTN 6.1 @, ﬁgn Mo H% 120081 acetic goid

s basi fied wi th saturated solution an
et BriSR B B 128 P BlRiA ieucold e Tt bBIrREwved and the
res gée mlﬁ)ﬂt'é ALt Yﬁd%td‘bbﬁﬂteﬁ’(p%ra%@% @‘ngrs Watei-r (3%0 ml.}
conc I e cgog roduct, was gurl fied
R G648 B ivkies folpweB i, Gabanate Lrgbpbl 5. The
rhe?lﬁng/yie}lb\w' prlécﬂttﬁféi‘\?ﬁé @du@é’cédfb?l qum %sﬁeg v%@/Qvater and

ano acetate gradi en he a

qHhel BNE Ao St A Tl nmlet 43425 45,06 dreuMR
(DMMPOVE) far eesﬂqsae *HHb (?549 (s, 1H4;13é7 (SbL{ ZeIEI 723 (d, JrHa)z? rQG (d,
11-?)3/% %J h éﬁ-l ;?525%6—[ ?vglap wut(h solvent LC—Mg Egl 523 (M+H)".
[bd4ek] 3] benz ot pﬁs?tﬂirrn% théhmﬁ%@éwameﬂ:&?sf(i%l gstaVas
g gs% n drlc L ne %ﬁabout band met hanol
BB e Iy ProbanBRRD. 2 ity potseriried M s ot aRdRS o
dIo@wM&et?I ausolunonfof BQZéahhﬁ-1 GlbészbIE%@L@—y*l)ﬁaopéﬂélcaac}d

a r,ne er..eva
RIS £ R I8 B P gl BRtRrGh 1D wEhand the reastien

ralnwraasaseskiwd at etdme Itempegatuﬂs cﬁ\hﬁ' iﬁtduﬂiﬁer@a@oraﬂ&’q' dfnost

B Sotsint Hofarduhan1oa0i,) e #d% nd Shergins e

neuirplized sdth(shtu@idd NaHQB; 6diutibhl) THe. sricosis phake v?as,‘So

Nﬁctegi"\%ﬁ ?%ﬂl%%t&g%%%venbﬁmeq igértn{: extg%ts q_@d ,é/er

BGzendvercentraiad 20five 1100 ARMPCT ALF2004 /5008 69.362Q7 68 %).

" MEEOG1 L R B 208 G 11 T 1M, 5.30 (or, 24, 368 G,

3H)43- OB MORRIEOLT It 2HYL - IRR(N?S’LESBEBEWDH)M DAZQ 2, 1-a] r
ui Azot . - 2- nj PHENYL) - UREA [ COVPOUND D2] AND

1- (5-TEN-r-BuTn-i soxAzoL- 3-v0- 3-{447- '

(3- MORPHOLI N- 4- YL- PROPYL) - BENZ( D] | M PAZ( 2, 1- 131THI AZ
OL- 2- YO PHENYOUREA [ COVPOUND D3] [00503]A. To a
suspensi on of

N-(5-tert-butyl-isoxazol-3-y1)-N. -{4-17-(3-

nor phol i no- 4- y1- 3- oxo- propybi m dazo[ 2, 1-b] [ 1, 3] benzot h
i azol - 2-yl ] phenyl lurea (0.38 g, 0.66 mmol)from Exanpl e



[ 00506] 3- (5~tert-Butyl -isoxazol - 3-y0-1-net hyl - 1- (417-(

3- nor phol i r{ 4-yl - propyl)- (
benzo[d]im dazo[ 2,1-b]thiazol -2-yl]- phenyl yur ea

wydéealies i de; "H NVR (DVBO-do) 5 10.7 (br, 11L_&TM§O§7J006613
(br, 1H), 8.81 (s, 1H), 7.9 (m 2H), 7 88 (d, 2H)

7.49 (m 1H), 7.38 (d, 2H), 6.50 (s, 1H), 394(m

2H), 3.76 (m 6H), 3.30 (s, 3H), 3.09 (m 4H, 2.77

(m 4H), 2.08 (m 2H), 1.28 (s, 9H); and
1-(5-tert-Butyl -isoxazol -3-y1)-3-{417-(3-norpholin-4-y
[0096Fpy1) - C. To prepare the intermediate methy} 3-{2- (4-

ARES eV HE0L R Eiaaror %p@p@@pgtreiaﬁb i raof

mhylmz-amﬁo{m behkbthidkol8- )ﬂ)g)éoééﬂaaté 8¥s(g 41V@mmo|) from

§E‘BWA% %PWN /ﬁgg‘gg%e&%e (3. 148 Qs 550 11}11)10!)31 gt(;solute
gthardH{15BmL3 was h6atsd 2 99%d Br 18Houre: R‘{Eép%#% 8]\«%,6?

ﬁr@wﬁﬁﬁe}%ﬁ%’ PQM&&:@ E@%an%%( ﬁF;(CBdFIGF!i PERET Blcuum
Nd’%‘{he H AZé(gd% A SALIE P 0, 35,20, MYRDMSO-ai) 5 9.05

oty ©4RHoB5d7(draH), LeHantill.9M (d, 1H), 7.45 (d, 1H),
B605(s! 8HY - @@by(lt 2!-‘5)0&86'83; t- ey e él%%ﬁ% @?beXzothl .

r’b eridi gropy im dazo
03661 i pheE&rdﬁé@a RS ERApNediatecethgl 34244- 0. 63 Mol )
amlﬁﬂiﬁd@gzrﬁid)az@[? 1 Qﬂ!’ﬂ@{]ﬁ@iﬁ’f&tﬁfa mE_:- Wér&?ﬁ%%% tek-Andfeure of

SO .0 f S8H3/ THF in THF (10 Xture was
RN 3ot aRicpheny i idRa2. b1, Slkerwsthintmisyliropancate

qaemtgu, 96. Bi\ﬂﬁnél@TrOﬁOEEéF?B%nd thﬁri?émﬁﬁde @@ﬂ b0 s é?g 80

HF sol uti on was ad he te

m 1. M
'?’5?"1%59 ?'8‘@”9‘3 L} wig hpatesh atd0 Waﬁqu'lBathd The reaction
WasRWenehad ditH 400 AL Jé?ér'égd %jeﬁ‘ﬁ_ @%I?P&ngﬂa{g%%drpa\ba pH

roomgte rature for m X € WwWas

YWP$ Roiusted ie @H°Nb?l@ﬂﬁs%ﬂdwmmfmfextﬁ‘@cawqust ghase was

ehtedd ] SR t

o & %2&"@%3‘ AR EmBIRA Gt SRR Wefaried
g'ﬂ%gﬁﬂ WNEanised h i Besiwin pipsychiver peunmred dyddash

QI‘Bongatagl&th%nﬂEEiﬂ@Q Qlel d&iRY |a°(§-q ﬁ@wﬁ@f‘al@é@ﬂﬁg&aa@dﬁrad ient

Eéf\ riate fractions were coll ected

G BRIt 55 f yellow s@lichs824 g 68.%). 'H NMR (CDCly) & 7.86
et ousy(dj sev;azsb 8: ), s {h4Ta) 32 REMIHIZE Ysi@Y b

yl)

L PPAEL2BL S Z8IBL 2. 3.98 (oA FTteaH01 205 3HY, LOWWR: ES!

EBI\BM—H;;’) 8 9.54 (s, 1H), 888(3 1H) 867(s 1H),

1 7..88 7.53 (d

[é?_t'?gs]? 45 %_Dd A Wur oggt]ﬁ}(;ILS [aﬁ-anynqght@wt)lmpq;azofa 05
Hlih, 3Pk zothifdo Tyl )Ridbandaie (3. 80 g, 10.4 mmol) from Step C and 5-
tert-butyl-3-isocyanatoisoxazole (2.08 g, 12.5 mmol) in toluene (80 mL) was
heated at 110 °C over night. A precipitate was formed, collected by filtration,
washed with ether, and dried under high vacuum to give the title compound as
a white solid (5.056 g, 81 %). '"H NMR (DMSBO-dg) § 9.62 (s, 1H), 9.08 (s,
1H), 8.70 (s, 1H), 7.91 (s, 1H), 7.89 (d, 1H), 7.79 (d, 2H), 7.54 (d, 2H), 7.46
(d, TH), 6.53 (s, 1H}, 4.06 (q, 2H), 2.98 (t, 2H), 2.70 (t, 2H), 1.30 (s, 9H), 1.15
(t, 3H); LC-MS: ESI 532 (M+H)".



it

(m 4H), 1.30 (s, 9H): 13C NMR (DMBO d6) 8 180. 55,
158.75, 151( 65, 146.97, 146.42, 138.99,( 138. 38,
130.52, 129.59, 128.77, 127.27, 125.58, '124. 70,

wid S0098991213. 37, 108.58, 92.81, 65.28, 57.96, p34vi%3007/006613
28.72, 24.93, 22.55, 20. 2499 15.53; LC-Ms: ES1 557

(I\/H-H)t [00508] The free base was dissolved in 2 nL
di chl oronmet hane and 0.5 nL nethanol. A 1.0 M solution
of HO/ether (0.4 nL, 1.2 equivalent) was added _
dropwi se. After standing for several Mnutes, a white

| N ed with
T Ve Si“gjgaﬁ‘gér&%?ﬂﬁ’&“{@ o W‘*’E‘B*a’f‘%@uct 2s a

rpoicarPany b amiep)ghenyl] ipidaee{2nfviilt m&%f)lagob'fﬁ
&[ﬁmﬂ;b‘i}noic%&ﬁ 64 éﬁ]@pengroﬁoofgeihyliﬁ ~[47 gg -t bv.ﬁ%’ﬁs’ogggé -3-
%mr_pE}carQoqyﬂ}qrmnoMenyﬂmglagﬁﬂZ [1,3jb thhqa ,

) ngo Ebéoal% f?%n(fﬁe%A@_l'_?S oég:b’% miardl) mPrH oML v\;laaggadded

peroRfdermonplysiatex1.42819, 34-pmef) g 20 mi. water. The

el YT S AP AL i ovoratn

ARHeous|Phesesea acidifiedputhad 0%nHEt solution
tbflﬁ-i ente wm@ é‘tﬁi@ W fdd? cofsdibd 69 TRRSIDA, Washed with water

and ether, and dried under vacuum with PzOs to give the product as a white
sofid (2.791 g, 99 %). "H NMR (DMSO-ds) 5 9.66 (s, 1H), 9.21 (s, 1H), 8.68
(s. 1H), 7.90 (s, 1H), 7.88 (d, 1H), 7.79 (d, 2H), 7.54 (d, 2H), 7.46 (d, 1H),
6.53 (s, 1H), 2.85 (t, 2H), 2.62 (t, 2H).' 1.31 (s, SH); LC-MS: ESI 503 (M+H)".
[Compound C4}

[00471] G. The corresponding sodium salt of the product in Step F was
prepared in the manner described in Example 9B; 'H NMR (DMSO-ds) &
12.2 (br, 1H), 11.2 (br, 1H), 8.88 (s, 1H), 7.9 (d, 1H), 7.81 (s, 1H), 7.5 (d, 1H),
7.46 (d, 2H), 7.21 (d, 2H), .49 (s, 1H), 2.9 (t, 2H), 2.45 (1, 2H), 1.29 (s, SH).

. EXAMPLE 11: PREPARATION OF 2~{4-[3-(5-TERT-BUTYL~ISOXAZOL-3-YL)-UREIDO]-

PHENYL}- IMIDAZO[2,1-B][1,3]BENZOTHIAZOLE-7-CARBOXYLIC ACID ETHYL ESTER
[ComPOUND C26]

[00472] A, To prepare the intermediate 2-(4-nitro-pheny!)-
benzo[dlimidazo[2,1-b]thiazole-7-carboxylic acid ethyl ester, 2-amino-
benzothiazole-6-carboxylic acid ethyl ester and 2-bromo-4'-nitroacetophenone
were combined in 2-methoxy ethanol and stirred at 40°C for 24 hours.
Formation of the intermediate was confirmed by LCMS. The reaction was
heated further at 140 °C for 18 hours, filtered, washed with ethano! and dried
under high vacuum to produce a yeilow solid.

[00473]} B. To prepare the intermediate 2-(4-aminophenyl)-
benzo[d]imidazo[2, 1-blthiazole-7-carboxylic acid ethyl ester, SnClz-Hz0
(6.770g, 30 mmol) was added to the intermediate from Step A (2.2049, 6
mmol) in ethanol (40mL), and heated to reflux for 20 hours. The reaction was
quenched with water, neutralized with saturated NaHCQ, and extracted with
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»y

i m dazo[ 2, 1- 141, 31benzot hi azol - 7-yll-acetic acid: To a
suspensi on of nethyl

[ 2- (4-Ni trophenyl )i m dazo[ 2, 1-b][ 1, 31benzoth| azol - 7-yl
wagt/aleeef rom Exanpl e 8C (4.51 g, 12.28 mol Jpcirfusidtfooss1s
(60nm.) was added LiOH H20 ¢@. 727g, 65 mmol) and water
(30mL). The m xture was stirred at roomtenperature

for two hours. After renoval of THF, the aqueous phase
was acifidfied with 10% HCl solution to pH 6. A yellow
solid was collected by trituration , and washed w th
wﬁgera il Snafl otHf, ’frhs %x%fﬁ&ﬂWﬁ% %é& o%Pﬁfl?@‘bdZéﬁd g,

98% . 114 NWVR ( DMSO- d6)

eowncratee!zmwe@ wl%sawww&ofﬁ%) 43 (d, 1H) 3. 56
@472}"') [@0513&11,% aé ﬁP@ﬁﬁ’é bQﬁlpBDn&hﬁnhﬁu?é BRficAhermediate

oI|n - nitro-

o203 (LBAE] 4 46THas s Siadt by Hsaovaneirisorzoime
(9@7%4@%& i Qeee@ oﬁntgﬁégfﬂégtgd at T oldinid¥k THe

oom a:g:)er ature wa
fornatian wé tivg Reodusd plesmenfirmed dyHy3-848.b dbeintedpitate was

T T
smduperaggmrsqyd (Ri245 ¢ s99. ﬁ%r)pﬁtu NMR ((DIVISQ-dy)/a% Qa@deZH),

t tar
SI0G A B 78 RO P IR 0BV & Pl 3l s @
PHE@.pB (&t ‘é—I)Nds?:ZCrI |20t dBGof, IH), t130 (0 ®H)WeERHAS: WSt 1504
]L and dried under vacuumw th P205 to give a
t/?@ E)w solid (0.908 g, 86%. 1H NWVR (DWVSO-45) 5 9.05

[09478)H) , 8D31THelintenA)gdigtelfforhditep ﬂyndmt base Tildrolysis as

degtrst n ElamiottOR e oy Beigs °° (T

[09¢86Iedi atke $xp¢u(nz2n§ér[|§l~(<5kﬂen-wtyil-lsexami-)3ryl) -ureido}-phenyl}-
béhsGafnkiakol3h i RfesatdtoBiibicAnas BRESMEAT RS mafindr

suUsSpensi on_o

qmmq in-Exapnple BB, using tfmcqmaéwlq froenStspdPi HRME 2,
¢3 9'86’7¥4}11-r|rffahﬁ1gﬁ 03%5(019 1%2)3548‘?‘38 ha },%.78 d

dro
3UD ﬁBrﬁd HBPQS%/&%QH)nﬁ‘HF(S( QH}U}C MﬁdEShé'ﬁSl(M*\lvﬁs
?g Cfor 4 hours. To the reaction was
care ?Ié dropped 10% HCl (15 nL) and stirred at room
ExAMBLR{ dF BREBARATION DR NS TERT-BNTY L 1RQKAZEIL-3-¥ ) - {4{7-[3-(4-
EEHY(-BIPERARINHICTR)-3rRkceRReRGI WP ARCE R, IcRH G 3B ENBQ TiHIRACY-2-
YeFHENSRbREACICempegngV€f] MySO4, and concentrated to

owna yel powrsal sldiht;onVE? @@ﬂ?Lé{R@J@PﬂQE{;ﬁé’%&QQZV §06613
Lﬂ00512] The r¥.;el | ow solid was suspended in nethanol

RYMOIcaRanYBaminqiebeny tisdazaiy-pll bREAenzothiazre)-Tret ) .

iﬂ'ﬂ:ﬂ'ob@ﬁ@fcl Aid Mowh E&arrw 18P30lead dgu Vw&iﬂ n’ﬂo?glﬂil) ?gemré WmL) at

h i |t

Eafé%é%maﬂanu?%{vaaﬁspe%ﬁé&dam?ﬁ&tqnatnomv&wcwwg{wﬂmrde

hedi@chRrideg 0pY TBlg c0. Qaﬁnﬁal d tLhy ar@gwauﬁan\ék%wra& (0.122
zgh

g,_ﬁ % r%\n'%) (%ﬂf&r‘lﬁjmng 1é16L(rd1 eélp;lptpg igbsipb_) wgsgagded and
{He mibithire Ra85tifred atpomAehipeliture byer n'ﬁgﬁﬁ The réddtion was

el 0 B8 Parbtlaf Pebindte s Palacked B altblon washed

pitbdvater and eitther, landrddichl widedeasaliin witts PpOe WQ% the grbguct

$8 30 S {07 e b BIAIPH N BN B, 5 36, {88 6 1H),
8185, (s7 1817, 1.88380 1K), 288 (d,/1HY 7(70 (RIdH), 7.855(d QH@?’HM’S (,
7.49 (d, 1H), 6.53 (s, 1H, 4.01 (m 2H), 3. t,

2H), 3.54 (t, 2H), 3.41 (m 2H), 3.18 (m 4H), 1.30

(s, 9H); LC-Ms: ESI 545 (WH). [00514]E. The foll ow ng
conpounds were made in the manner described in Steps A

- D above, using the appropriate amne in Step B:

[ 00515] 1- (5-tert-Butyl -i soxazol -3-y1)-3-(4-[7-(2-piper
idin-1-yl-ethyl)- imdazo[2,1-b][1,3]

benzot hi azol - 2-y1] - phenyl }urea hydrochl oride: 1H NWMR



111

[ 00518] 1- (§ tert-Butyl-isoxazol-3-yl)- (’\314 (7-nmor Phol in
-4-yl net hyl -

wortmazehd 1- 141, 33benzot hi azol - 2-y1) - phenyl Fuicaas2007/006613
hydrochl ori de; IN NVR (Dvs@»«d6) 6' 10.7 (br, 1H), 9.58
(s,1H), 9.09 (s, 1H), 8.68 (s, 111), 8.12 (s, 1H),

8.01 (d, 1H), 7.73 (m 311), 7.48 (d, 214 6.46 (s,

1H), 4.39 (s, 211), 3.88 (m 2H), 3.66 (m 211), 3.22
(m 2H), 3.10 (m 2H), 1.24 (s, 9H); LCMs: ES! 531

GN&F@ 50 [(&oniHY H, overiapping with so!vent) 2.89 (m, 2H 71
gé?]égﬁ?@ %{)ﬂg& AN s vt SN eéo it
[umdsgzo[ 2, B. 189 bﬂep’ﬂr@%@%%éﬂ&#d@é&t Rhe EY&d’dHf?ﬁ"Stegn A jwas

Fédr oth orl de: 1H NVR ( DMSO- do 11. 5 &q
watfg)t;r; ; :g%zgfr dﬁq):nbgd WEg?mp@_@F 8 I-Q MB (DN§SO~85)0$
351( 1) gﬂ 3 19413 12*'1),3%'#)1 Ic lﬁi)?( 8 (%%Ps 2H),

g 39 (s
ﬁ)%(dﬂbﬁ (~§>1 (dripH). 7 45 (a\u HB@47 Lsmlbﬁ 4 B3 (n552H), 4.05 (m,

LA 35 Rr0RiBd-29b
005 (E tert- Butyl(ml 58(|3-1><)a;o4(§ 9"'} 3217 (t( '?HBI peri din
4§?lmgt hy - Tihgifaldowing, cpjmc[mctg]were made in a manner simitar to

2L bl Eplach 1)&%9?\4;&2.% mhfmﬂéf;@mrgé d df a%@%ﬁd

O d
’g‘% %‘%) and é‘ Ns"'é‘@vlﬂé“mmﬁeacq@seandma)hvdromlo(de aaliwas

;sr,ep%bﬁd tnﬁt‘%drﬂe n?éﬂﬁera%tﬁ%c('“ﬁ Wiepig 44 (s, 2H),
40 (m 2 m 511), 1.45 (m
[%Pom]l 37 (Va5 @ﬂl‘?“WL@DWO@Sﬂ%M-{ WA toxor Epigsoisint 1-yi-
Ll

é%km%?&*ﬂdﬁiﬂé%%m e, (S,
NI RBVIS@ 4N E-268xX8- Hrib P09 {SHRoBSE (snkld] 2.90-(8 31FI17.86

2P 27 Y- (de'ﬁg'\‘kga,ZW % 570%?(?% 843 &, 118, 3.41 (m, 4,

suspension of
%8?3 1iddbx 225 (tszlylba"rrﬁf&él]fbafbohﬂﬂ}(mn%) preenGel PHYi lda:M$: ESI
Qfﬂ(MbMﬂ fldispaidicagol - 7-y1} propanoi c acid (0.504 g,

) in CH2A 2 was added 1.0 M sol ution of oxalyl
[991’%% de i N-(EHedrbutybispxazolfnd)-NoH G a-rgrpbelino-a-yl-3-oxo-

A e T R
Ha8 Batidl PR .1 HNS- ‘T'ﬁ)f?pﬁﬁ)l R.89((8, ), 788 (4 h1aHm7XTEBJ(d: 2H),
B2 (8! 215, e8481d [ 67 Ea%zfguﬁl d@é@@(mmﬁ 29

reactlon was guenc bas f|

afilh B &t u?h’ﬂe’!}:”%ﬂ(ﬁﬁ) skCHM$ :JBS! SAH(MXH)" at@emndundec?]

e INB0 B S(C IR, U Bkl S0 %’?%dﬂﬂﬂ*’%q e
‘HEB 0%31 @ﬁ%?a\fbblﬁlﬁﬂsthwrmpmmwe Hrmvrm:

(@!;\nsbuédgltﬁ WD%BVQ-%I'@z@éQF“’ﬁ) 3%5)\@ ﬁﬁ’}_sf)élfzd( %fggH) 776
(g 8k, (78531@) 2Hy, 7735«d 1'2H)6 57 (%3 h()dS 25H)m, sn—ma 94l (m, 2H),
2o (m32§-ﬂ 6®0&%H£31 o8 (eite Epoléﬁp‘éﬁl‘:é TI N é:gg

D] I S'U@!ig]l "tﬂl{tsd-lfcpcazot- -yl)-ureido}-phenyl}-

ezmwmﬁwah Eidggogﬂd}{hf&%@t%yib 5t pidnatie
&8i(

f\ysz O] 'ﬂ#%okhyMRéDMS%@i g, (@4)29@:@ (br, 4, DT Ybr,
N@sscbqs@m dgizp (%01 70é2 gae ¥n@l¥F2HZOZ ?'i‘ﬁ& dﬁﬁk “HQV(‘d 2H),

t (1- dr ox nzotria
')Ag%é%g )1 ﬁréw) P ED&HI -1 B 2H), 3.77 (m, 4H), 2.88-3.07
(o, @) g 4B {rm oM R P23 (é\ltm)hget&azbseﬁd iggyde
hydrochl ori de, 0.338 nol ). Affer 20 m nutes
triethylamne (0. 354g 0.487 nL, 3.5 mmol) was added
followed by the addition of the am ne internediate
from Exanple 3D (0.394g, 1.50 nmol ), the reaction was
allowed to stir overnight at roomtenperature. The
solution was then poured into brine, and extracted
with ethyl acetate and then CH2A 2. The conbi ned



[ Conpound EZ2] [00524] C. The follow ng conpounds were
prepared in\the manner described in Ste(p A using the
appropriately substituted carboxylic acid in place of
wheoaaediee aci d: PCT/US2007/006613
[ 00525] 2- net hyl-4-trifl uoramet hyl -thi azol e-5- car boxyl i
c acid {4-1742-
nor phol i n-4-yl - et hoxy) - benzo[ d] i m dazo[ 2, 1-b] t hi azol -2
yII phenyl yam de; 1H NWR (CDCI3) 7.8 (m 3H); 7.6 (m
7.4 (d, 1H); 6.9 (d, 1H); 4.3 (m 2H); 3.8 (m
blm 1 (m(zzthl)[s (S-tart(rmt :Zt&xam yiCoraes)shersl}-
005 -C Iorog er_1[y§ ¥ -t hi azol e- 5-car box
rbzo({g u@l 2, aj:]thl zol-7-yi)-N- (2 pupe idin-1-yl-ethyl)-propionamide

WHrBBHio'nBe"f 1§r§ gisﬂaszaﬁhwggy%ﬂ %4"'[]:93492729 Folbt h'l-929|362(br

W8 B A R e s i e 1¢|)and7s ol BTl 8.7 5343, 3H),

MQ (§H)IH) 69/;0((911@1;33 3?@ m& %ﬁqﬁéﬁ&@%ﬁ%zlﬁ 9 47 (m,
EATMOTHIF.27 (s and m, 1OH), [Compound C10]
Di
'?*’“?%"’ﬁonniéﬂ?ﬂf FoNERt i G- Siklaokphanvl,
benaqlglmiheac|2, 1M@Zq|@oﬂbbl:(?dpﬂf?llqi%5)ﬁ ﬁtwl)—wm:@nam@e
o h t
T s
), c&agar(s.b'ﬂd)u&ﬁiﬁaﬂtib e7.8€ (dsindgs, 2H), 7.78 (d, 2H), 755 (d, 2H),
hglehaMs 4 henyl )i g
?4%2? L@ gglr?zot F]Mi e ahgﬁh%ﬂggmf?% [ gp 5 S}/ﬁfﬂ%@é?ﬁ-g_oo
goubsh), tzjﬁéaHD,stQéthé*) 1.665@8]2A) r!éﬂc(@nﬁkiacna?»omplound C11y;
( DVBO- c16) 8. (s 1H) ; 8 0 (d, 1H; 7.8 (m 3H);

(d, 2H); 7.3 (d, 1H; 7.1 (s, 1H); 6.8 (s, 2H);
(00486 2Hp; (24{43[3(@tent|-l)utywsgxaqu Bab-vyeidal-phemyl}- 4H) ;

i%rg%é 4 tert Bugﬂfi kl édlet?ylammo -eth )%roPionamlde
ycmqq:bHLr : "HNMR (DKASC? ds) c5' 95 (br, 1H}, 9.64 (br 1H), 9.25 %/br
mg Eﬁ/ég %F@%@étlmﬂ)tf‘gé’s‘z(ﬂgarﬁf% 'éH)pED%V@} pash e?ztjs_ggi'

3.3 (ds JHYHP 46882 1K), 3. 34 (m, 21H), 288-3.08 (7 88t)( 2. 5 2H), 1.24 (s
45 {10 G Potadnd @21 ([ boind F2y o L
0og8nkof 1, B)- dTb&&lwu;vgcgamwdwvmmdﬂ ima magnnestsigitar to

$ié Albdt replacing the pro ano:c acnd W|th 2-[4-{{[(5-teri-butylisoxazol-3-
benpzo[ i mo azo‘c[’ Ph p hi_azol n [ ({Kl urea’ ip

!}gmgwq)rﬁhegayb]mujago[i 'B ﬁg]mzotmagol('fnyl}acetlc
a5l frt?m&:'.)(éﬁ’lpl%"@A afid st(r@ th%"ﬁpprép@at@:ﬁy subdtitutdd dnliflks. The
f%%@%ri?&dtvs w%|'°r%ﬁ%wa%pr@aﬁq l%mF@]Fﬂn?fzd%ﬁﬁf’Bﬁd in
Ekbfle BF: et hoxy) -

[00488] 2-(2-{4-[3-(5-tert-butyl-isoxazol-3-yl)-ureido]-phenyl}-
benzo[dlimidazo(2, 1-bJthiazol-7-yi)-N-(2-morpholin-4-yl-ethyl)-acetamide
hydrochioride; *H NMR (DMSO-ds) & 10.76 (br, 1H), 9.65 (br, 1H), 8.24 (br,
1H), 8.70 (s, 1H), 8.51 (br, 1H), 7.81 (d and s, 2H), 7.76 (d, 2H), 7.50 (m, 3H),
6.50 (s, 1H), 3.90 (m, 2H), 3.76 (t, 2H), 3.59 (s, 2H), 3.40 (m, 4H), 3.14 (m.
2H), 2.99 (m, 2H), 1.27 (s, 9H); [Compound C13]

[00489] 2-(2-{4-[3-(5-tert-butyl-isoxazol-3-yl)-ureido}-phenyl}-
benzo[d]imidazo[2,1-blthiazol-7-yI)-N-(2-piperidin-1-yl-ethyl)-acetamide



s

benzo[ d] i m.dazo[ 2, 1- b] t hi azol - 2-y1] - phenyl}-urea; 1H

NMR (et hanol-c!4) 8.4 (s, 1H); 8.2 (s\. 1H); 7.8 (m

4H; 7.4 (m 4H); 7.1 (m 1H; 4.2 (t, 2H; 3.7 (m
wlgor/2osP2o(Mm 2H); 2.8 (m 4H); 1.2 (m 2H). [peanmesrdossis
F8] Bi ndi ng Constant (Ka)Mpasurenents for

Smal | - Mol ecul e- Ki nase Interactions [00532] Met hods for
nmeasuring binding affinities for interactions between
smal | nol ecul es and ki nases including FLT3, KIT, p38,
ABL, VEGFR (al so KDR) and EGFR are descri bed i n Fabi an

%dﬂch(&%w\ﬁw foﬁi% %Cﬁi?er 8 %ﬁgé 8§50 (%ésTF?}ggHSnbbr,

Ch I'S I hcor por a
&HD 03644s) ﬂﬁg@ 47 ﬂ$§*'b,f7 ﬁﬁddand S(lZiTBségz (slp@EDf7.4Bt(¢, 2H),

i 0K 838 G 805, ARV 38 .02 AL 88, 201 .

one e assays in

QHblhﬁé (hurddh), Ri2daise HMSorspathdaSi4lusi ons to T7

RRARE e B CHeEro flip R v BrepRaRgR L =

baape{diirigazi2d -ijthiazes? -alm-(zmpmlldmeldylﬁathymacetam|de

AR EERRIR M we) 2o SBTRAIES. ol B &020 or

W) h8.6ds] tARIE.85 7 d H)] B.80d daaml &Mer‘n’tm o, rzdaH)n@ 5t4dd 2H),

E%f‘a"'*' S G At pePaS A hATETRD: 2o PRcafla 8 . am,

tlnB(Itse%t)l [Gorappped C15hr ough the interacti on between

L N e R TR

beuno[dﬁlm|d$m3[§dl—bm1lalqﬂpbyt) N-\(\kHd(Ehhylsrrmw—ettM)-sdmarrmje

FHARENERcH R0 (IRl 4365 RS S areo o o

UBﬁpBH’Ue(s TH) dggerin 1y, Vied @fdnds t3H07.Thal, 2H), 7.54 (d, 2H),

LI B B AP By o TS iR B T BB 9%

Shpporis (ltﬁld{)aa[iﬁbnmled @tSlaahdinct i on of test conpound

i G e e

byo&él%i]mrmqmaﬁmmzo[?ﬁ mhfaﬂOl-Ehd}} pmﬂrmi)aunaadwd@eweeﬂe H

B L AL

auat (dhelHe3Bs eant1H)i ndieng, Qb‘i)v'.é.GBs(deItl) t7o5@(d, 1H), 6.60 (s,

350742565 AbberF odsnd onRRs 15 § SpERssH A . ok Soo

&, 2hi)t ¢.37a(su @6l at.854h @HY; | [CampdendlCi@l,amdand ar e

YR PSRt LA PR A 4ot 2-onc
lstipprimidazef2 el b 3thengotiiagn gy lltpbeoy}-urean' i ORARAPMSO-
Qﬂg é(% €, W-l ?83&" %ﬁ)hstéa@% WMJ 7 887d ﬁﬁp ngf(%Sﬁfi}SzTB

|sso n co n val'ué o
IQ,OEIM Taﬁﬁl (o 4314}!- 7.4t fddskht §. 533 isdﬂhig }BEI5c2H)iBHS (M, BH),

o A
Teortsdi af t  rroudderfolievingreosnrindsovereanade én eeannensigdar to
%ﬁ%ﬁg‘lﬂ it %plé@_t@%%r&ﬂaﬁ@é %Q.dfﬁ\gﬁ‘h Ps{ﬁ- £ 5|—te?t915|§'tgi Lis8R8£b1-3-

aneous tunors I n

S
ryi)cterelc}cérniw}tbmm%dhrmd@zai%&bﬂthmpwilsﬂbMﬁr@c!d from
f

eccg 1;?:%8'%% i ee{lp,ﬁr{gﬁbg%w&%tm% dnfifles. The
I@@é’iespﬁaéﬁg\mfd!@c'ﬂ@f'dﬁ splie Wege peerared 1o theimangerdescribed in
EsRinspikldm G 100 pg/nL streptonycin sul fate, 0.25
pg/ m_ anphotericin B, 2mM gl utam ne, 0.075% sodi um
bi car bonate, and 25 pg/nL gentam cin. Tunor cells were
mai ntained in humdified atnosphere of 95%air and 5%
CO2 at 37C. The cells were harvested during
| ogarithm c phase growm h and resuspended at a
concentration of 5 x 107 cells/nL in 50% Matri gel
matri x (BD Bi osci ences) and 50% PBS. W4-11 cells (1 x



tetrazolium-salt reduction cell-based assay. In viable
cells, thig colorinetric assay can neasure
m t ochondri al reduction of a tetrazol i um conponent

wdVBedi/1dotie0 an i nsol ubl e formazan product. PCT/US2007/006613
[00536] W4-11 is a well-chagsacterized Flt3-dependent
human cell line contain internal tandem duplications
(ITD) found in patients with acute myel oid | euken a

and whi ch express constitutivel y active FIt3 receptors
(Yee at al. Blood (2002)100(8) :2941-2949). This cell

noums]vvaz uz-€d- [qumtwuwm@mtdzer- l)Lurteydcqf He@1} imidazo[2,1-
CEBRBBIFARRSHST ARSI AL el i
Wdrdchlwﬁde(WNMRQ!Msqua) & ﬂbsqwsmb @%%scqm)fg'wt(e 1H),

rify the test corrg s ability to inh
I Bodhrd. B G AFSQESRdS! T, AMA{TORFIARED Td. 217,56 (3

PAple s34t VB & t 7 cubat
W L1y The. corhour d‘s'”egi’d.’é? i, fED, S2SP Q0. 2LC4B8I L 2H), 397

(ﬁ% Hr ?h@s@é’”r b&-MSt B 988 c,(M‘i'ﬁ'Bu-r{&O"ﬁPde@dgher ein,
fobaget h caz%el | 336-8rtDubAiare - YLB - ed Q;I'}’I Wag?o[z 1-

Titer 96 Agqueous "Nonr ad |oact

54
éfﬁ?ﬁeéﬂzath'%’ lax/seRrbpxy! @o%@qi](mpqridleé -vlset\nw@wriat ed
Wdr&@hl@ﬂ@eﬁﬂ| NmROfUMW-BSIAﬂ oLB/E Wﬁg fg’% s, TH),

ated at 20,00 ceI

wer e pl

%r@lal(t W)Rﬁme (i 10859 (d et Hin8.99 éme 8MDo T8 (g1 2t ma@ (d,
ey, eu@e ka/ 1), euxﬁ erﬁgzmﬁtsose§ upny, B85 (@, Qﬁa)vﬁbb (%5), 1.80
300u| ene pl ate, e negative con

DA B0y R, T 50 S bth LOLMIS) Gk SR AGENY s Ghommaund C20];
poownnal CRARqS, Q—t@:&%‘(ﬂtﬁ%ﬁéz%hgm &@;&a\fﬁ\emu}' G%Qa%[z 1-

in assay) and titrating

@Bh»g%wqtﬂlaéeﬁ '61038?9&3({1? 6‘&@ (%Pbrr@kﬂlmnhsl @hm—amﬁe
Wdréuﬁlbnﬂé om mm (Bﬁiéo QQHPOM‘P gFéaaﬁg 3@259 24611,

transferred s and t’hen

33?@: ('F ri‘"@o/@é’@(s( f18||3 596(951Hbr8 PRHETVRED 17.78dH| 2H). 7. 8Eyd.

(‘%Og J]Oé %007/)09661?3 oL 30%%  2H), 2.00 (m, 4H), 1.31

hBba M DreaPrPrEg &N was thawed in a
[ua@sg;at h. zrms (sﬁemtﬁl—@éd@é@i-BWt‘ﬁmd&}Qﬂ%yt}om?iﬁSQo[Z 1-

St nasitetsle dred bRl iacd i SatbopBineetdsamaRl ot
H@PodiTotige N SHINAR CIMBO-Fhus sﬁéig:rAbﬁW@eﬁggl 1\44); :gg’fél» gé}] A H),
SERIbaH 8 kb Ik ?év('yéﬂe S ©F7 Gon @b 737 (en26h, 6840,
TR S P EEr Bt oL oy g g1 £ O
[oemsasent s1 -K&@N@u%ﬁsdﬁazbﬁ-siyl)t-mg-%% yl-pigerazine-1-

nt S%é’g’ﬁ?é %Sﬁ’ﬁ“&@g‘"?y‘f\l\%%ﬁé PBM and 100 nM and

EnYlirairea bydieghloride;
“PaNMeR mmtp%w N7 (Br,md)Ng, Asay gLé" 27Kd GHMB 84 (s, 1H),

S20L! P BIZYMPRY M L B 2ocra kbt e i Shl. B s
1H), 3 54 (m, 4H), 3.16 (m, 6H), 1.37 (s, 9H), 1.33 (i, 3H); LC-MS: ESI 572
(M+H)*; [Compound C23];

[00500] 1-(5-tert-butyl-isoxazol-3-yl)-3-{4-[7-(piperazine-1-carbony})-
imidazo[2,1-b][1,3]benzothiazol-2-yi]-phenyl}-urea hydrochloride, 'H NMR
(DMSO-de) & 9.63 (s, 1H), 8.10 (s, 1H), 9.08 (br, 2H), 8.76 (s, 1H), 8.19 (s,
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1H), 8.04 (d, 1H), 7.80 (d, 2H), 7.69 (d, 1H), 7.55 (d, 2H), 6.52 (s, 1H), 3.73
(m, 4H), 3.21 (m, 4H), 1.30 (s, 9H); LC-MS:; ESI 544 (M+H)", [Compound
C24}; and

[00501] 1-(5-tert-butyl-isoxazol-3-yl)-3-{4-[7-(4-methyl-piperazine-1-
carbonyl)- imidazo[2,1-b][1 .3]benzothiazol-2-yl}-phenyl}-urea hydrochloride,
"H NMR (DMSO-dg) & 10.8 (br, 1H), 9.63 (s, 1H), 9.22 (s, 1H), 8.72 (s, TH),
8.13 (s, 1H), 8.00 (d, 1H), 7.72 (d, 2H), 7.62 (d, 1H), 7.49 (d, 2H), 6.46 (s,
1H), 3.33 (m, 4H), 3.06 (m, 4H), 2.74 (s, 3H), 1.24 (s, 9H); LC-MS: ESI 558
(M+H)" [Compound C25],

EXAMPLE 13: PREPARATION OF N-(5-TERT-BUTYL-ISOXAZOL-3-YL)-N'-(4-{7-[3-(4-
ETHYL-PIPERAZIN-1-YL)PROPYLJIMIDAZO[2,1-B][1,3]BENZOTHIAZOL-2-
YL}IPHENYLJUREA HYDROCHLORIDE [Compound D1]

[00502] To a suspension of N-(5-tert-butyl-isoxazol-3-yl)-N'-(4-{7-[3-(4-
ethyl-piperazin-1-yl)-3-oxo-propyilimidazo[2, 1 -bJ{1,3]benzothiazol-2-
yliphenyljurea from Example 12A (0.17 g, 0.28 mmol) in THF (10 mL) at room
temperature was added 2.0 M solution of BHs/Me»S in THF (1 mL). The
mixture was heated to reflux for 4 hours. The reaction was guenched by
dropwise addition of 10% HC! solution and stirred at room temperature for 15
min. The mixture was basified with saturated NaHCQj; solution and was
extracted with dichloromethane. The combined organic exiracts were dried
over MgSQ4 and concentrated. The crude product was purified by Flash
chromatography with silica g;el using a 30-100% hexane/ethyl acetate gradient
followed by a 0-20% methanol/ethyl acetate gradient. The appropriate ‘
fractions were collected, combined, and concentrated to give free base, N-(5-
tert-butyl-isoxazol-3-yl)-N'-(4-{7-[3-(4-ethyl-piperazin-1 -yhpropyllimidazo[2,1-
bl{1,3lbenzothiazol-2-yl}phenyl)urea. The free base was dissolved in
dichloromethane (about 1 mL) and methanol (a few drops). To this solution
was added dropwise a 1.0 M solution of HCl/ether (1.3 equivalents) and a
precipitate was formed. After evaporation of the solvents, the residue was
taken up in ether, filtered, and washed with ether to give the product as a
white solid (0.011 g, 6 %). '"H NMR (DMSO-dg) 5 9.6 (s, 1H), 9.07 (s, 1H),
8.69 (s, 1H), 7.92 (m, 2H), 7.78 (d, 2H), 7.54 (d, 2H), 7.48 (d, 1H), 6.53 (s,
1H), 3.50 (4H. overlapping with solvent), 3.22 (m, 6H), 2.75 (m, 4H), 2.10 (m,
2H), 1.30 (s, 9H), 1.24 (t, 3H); LC-MS: ESI 586 (M+H)".
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EXAMPLE 14: PREPARATION OF 3~(5-TERT-BUTYL-ASOXAZOL-3-YL)-1-METHYL-1-
{4-[7-{3-MORPHOLIN-4-YL-PROPYL)-BENZO[D]IMIDAZO[2,1-BJ THIAZOL-2-YL]-
PHENYL}-UREA [COMPOUND D2] AND 1-(5-TERT-BUTYL-ISOXAZOL-3-YL)-3~{4-[7 -
{3-MORPHOLIN-4-YL-PROPYL)-BENZO[D]IMIDAZO[2,1-B] THIAZOL~2-YL]-PHENYL}-
UREA [COMPOUND D3]

{00503] A. To a suspension of N-(5-tert-butyl-isoxazol-3-yl)-N*-{4-[7-(3-
morpholino-4—yt-3-oxo-‘propyl)imidazo[z, 1-b][1,3]benzothiazol-2-yllphenyl}lurea
(0.38 g, 0.68 mmal)from Example 12C in THF (10 mL) at room temperature
was dropped 2.0 M solution of BHz/Me,S in THF (1.6 mL). The reaction
mixture was heated to reflux overnight. To the mixture was added 10% HCI
solution to destroy excess BHz/Me,S, quenched with CHzCl,, neutralized with
saturated NaHCQj; solution. The organic tayer was dried over Mg§0, and
concentrated to give a mixture of two compounds; methyl-{4-[7-(3-morpholin-
4-yl-propyl)-benzo[d]imidazo]2,1-bJthiazol-2-yll-phenyl}-amine and 4—[?—(3-
morpholin-4-yl-propyt)-benzo{d]imidazo[2, 1-bjthiazol-2-yi}l-phenylamine.
[00504] B. To the mixture was added toluene and 5-tert-butyl-3-
isocyanato-isoxazole (150 mg) and heated at 110 °C overnight. It was
quenched with CH;Clz and saturated NaHCO3 solution, The organic layer was
dried over MgS0, and concentrated. The crude mixture was separated by
Flash chromatography with 0-10% MeOH/CH.CI; as eluant to give two

| compounds: 3-(5-tert-butyl-isoxazol-3-yl)-1-methyi-1-{4-[7-(3-morpholin-4-yl-
propyl)-benzo[d]imidazo[2,1-b]thiazol-2-yl]-phenyl}-urea and 1-(5-tert-butyl-
isoxazol-3-yl)-3-{4-{7-(3-morpholin-4-yl-propyl)-benzo[dlimidazo[2,1-blthiazol-
2-yi]-phenyl}-urea.

[00506] C. The corresponding hydrochloride salts were prepared in a
manner described in Exampie 3F:

[00506] 3-(5-tert-Butyl-isoxazol-3-y!)-1-methyl-1-{4-[7-(3-morpholin-4-yI-
propyl)-

benzo[d]imidazo[2,1-b]thiazol-2-yll-phenyl}-urea hydrochloride; 'H NMR
(DMSO-ds) § 10.7 (br, 1H), 9.31 (br, 1H), 8.81 (s, 1H), 7.94 (m, 2H), 7.88 (d,
2H), 7.49 (m, 1H), 7.38 {d, 2H), 6.50 (s, 1H), 3.84 (m, 2H}, 3.76 (m, 6H), 3.30
(s, 3H), 3.09 (m, 4H), 2.77 {m, 4H), 2.08 (m, 2H), 1.28 (s, 9H); and
1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(3-morpholin-4-yi-propyl)-
benzol[d]imidazo[2,1-blthiazol-2-yl}-phenyl}-urea hydrochloride; H NMR
{(DMSO-dg) & 10.4 {(br, 1H), 9.64 (br, 1H), 8.1 (br, 1H), 8.70 (s, 1H), 7.91 (d



i

83 ++++ + +*++ B4 ++++ + ++++ 85 ++++ + +4-1- +++ B6

+H++ + +++ ( ( :

WO 2007/109120 PCT/US2007/006613
108

and s, 2H), 7.79 (d, 2H), 7.54 (d, 2H), 7.45 (d, 1H), 6.53 (s, 1H), 3.93 (m, 2H),
3.73 (m, 6H), 3.09 (m, 4H), 2.78 (m, 4H), 2.1 (m, 2H), 1.30 (s, 9H).

EXAMPLE 15; PREPARATION OF N-(5-TERT-BUTYL-ISOXAZOL-3-YL)-N'-{4-[7-(3-
PIPERIDIN-1-YL-PROPYL)IMIDAZO[2,1-8]{1,3]BENZOTHIAZOL-2-YL]PHENYL}UREA
HyprocHLORIDE [Compound D4]

{00507} To a suspension of N—(5-tert~butyl—is‘oxazol-3-yl)-N’-{4-[7-(3-oxo-
3-piperidin-1-yl-propyl)imidazo[2,1-b][1,3]benzothiazol-2-yi]phenyljurea from
Example 12C (0.36 g, 0.63 mmol) in THF (10 mL) at room temperature was
added 1.0 M solution of BH3/THF in THF (10 mL). The mixture was heated to
reflux over night, but LC-MS showed the reaction was not complete.
Therefore, additional 5.0 mL of 1.0 M BHs/THF solution was added and
heated to reflux for 8 hours. The reaction was quenched by dropwise addition
of 10% HCI solution and stirred at room temperature for 20 min. The mixture
was basified with saturated NaHCOj3 solution and extracted with
dichloromethane. The combined organic extracts were dried over MgSQ,4 and
concentrated. The crude product was purified by Flash chromatography with
silica gel using a 0-10% methanol/dichloromethane gradient. The appropriate
fractions were collected, combined, and concentrated to give free base, N-(5-
tert-butyl-isoxazol-3-yl}-N'-{4-[7-(3-piperidzin-1-yl-propyl}imidazof2,1-
bl[1,3]benzothiazol-2-yilphenyllurea (0.182g). 'H NMR (DMSO-ds) 5 9.54 (s,
1H), 8.88 (s, 1H), 8.67 (s, 1H), 7.80 (s, 1H), 7.88 (d, 1H), 7.79 (d, 2H), 7.53 (d,
2H), 7.45 (d, 1H), 6.53 (s, 1H), 2.75 (m, 8H), 2.05 (m, 2H), 1.67 (m, 2H), 1.47
(m, 4H), 1.30 (s, 9H); *C NMR (DMSO-ds) & 180.55, 158.75, 151.85, 146.97,
146.42, 138.99, 138.38, 130.52, 129.59, 128.77, 127.27, 125.58, 124.70,
119.05, 113.37, 108.58, 82.81, 65.28, 57.96, 32.90, 28.72, 24,83, 22.55,
20.24, 15.53; LC-MS: ESI 557 (M+H)",

[00508] The free base was dissclved in 2 mL dichloromethane and 0.5
mb methanol. A 1.0 M solution of HCl/ether (0.4 mL, 1.2 equivalent) was
added dropwise. After standing for several minutes, a white solid was formed,
collected by filiration, washed with ether, and dried under vacuum to give the
product as a white sotid (0.120 g, 32 %).

TH NMR (DMS0-ds) § 9.6 (s, 1H), 8.05 (s, 1H), 8.70 (s, 1H), 7.92 (s, 1H), 7.9
(d, 1H), 7.78 (d, 2H), 7.55 (d, 2H), 7.45 (d, 1H), 8.53 (s, 1H), 2.74 (m, 8H),
2.05 (m, 2H), 1.65 (m, 2H), 1.5 (m, 4H), 1.30 (s, 9H); LC-MS: ESI 557 (M+H)".
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EXAMPLE 16; PREPARATION OF 1-(5-TERT-BUTYL-ISOXAZOL-3-YL)-3-{4-[7-(2-
MORPHOLIN-4-YL-ETHYL)- IMIDAZO[2,1-B][1,3]BENZOTHIAZOL-2-YL]-PHENYL}-UREA
HYDROCHLORIDE [Compound D§]

[00509] A. Preparation of the intermediate methyl [2-(4-nitro-phenyl)-
imidazo[2,1-b][1,3] benzothiazol-7-yll-acetic acid: To a suspension of methyl
[2-(4-Nitrophenyllimidazo[2,1-b][1,3]benzothiazol-7-yl]acetate from Example
8C (4.51 g, 12.28 mmol) in THF (60mL) was added LiOH-H,0 (2.727g, 65
mmol) and water (30mL). The mixture was stirred at room temperature for
two hours. After removal of THF, the aqueous phase was acifidfied with 10%
HCI solution to pH 6. A yellow solid was collected by trituration , and washed
with water and dried under high vacuum with P05 (4.249 g, 98%). H NMR
(DMSO-dg) 5 9.02 (s, 1H), 8.27 (d, 2H), B.09 (d, 2H), 8.88 (s and d, 2H), 7.43
(d, 1H), 3.56 (s, 2H).

{00510] B. Preparation of the intermediate 1-morpholin-4-yi-2-[2-(4-
nitro-phenyl)- imidazo{2, 1-b][1,3]benzothiazol-7-yi]-ethanone: To the
intermediate from step A (883 mg, 2.5 mmol) in DMF {14 mL) at room
temperature was added N-(3-dimethylaminopropyl)-N*-ethylcarbodiimide
hydrochloride (0.767 g, 4 mmol} and 1-hydroxybenzotriazole hydrate (0.540g,
4 mmol). After stirring for 30 minutes, morpholine (1 mL) was added and

- stirred at room temperature for 5 hours. The reaction was quenched with 100

mL of water, and the precipitate was collected by filtration, washed with water
and dried under vacuum with P,O;5 to give a yellow solid (0.908 g, 86%). 'H
NMR (DMSO-ds) & 9.05 (s, 1H), 8.31 (d, 2H), 8.12 (d, 2H), 7.94 (d, 1H), 7.88
(s, 1H), 7.43 (d, 1H), 3.87 (s, 2H), 3.56 (m, 6H), 3.48 (m, 2H).

[00511] C. To prepare the intermediate 4-{7-(2-morpholin-4-yi-ethyl)-
imidazo[2,1-b]{1,3]Jbenzothiazol-2-yl]-phenylamine: to a suspension of 1-
morpholin-4-y1-2-[2-(4-nitro-phenyl)-benzo[dlimidazo[2, 1-b]thiazol-7-yI]-
ethanone (0.905 g, 2.14 mmol) in THF (30 mL) at room temperature was
dropped a 2.0 M solution of BHs-Me2S in THF (5 mL), and then it was heated
at 80 °C for 4 hours. To the reaction was carefully dropped 10% HCH (15 mL)
and stirred at room temperature for 10 minutes. It was neutralized with
saturated NaHCOj3; and extracted with CH.Cl,. Extracts were combined, dried
over MgS8Q,, and concentrated to give a yellow solid,
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f00512] The yellow solid was suspended in methanol (30 ml) and to it
was added Raney nickel (~1.0 g wet). The reaction mixture was shacked
under hydrogen (50 psi) for 6 hours. It was filtered with Celite and washed
with methanol. The filtration was concentrated to give the product as a solid.
H NMR (DMSO-dg) & 8.40 (s, 1H), 7.85 (s, 1H), 7.82 (d, 1H), 7.52 (d, 2H),
7.40 (d, 1H), 6.61 (d, 2H), 5.19 (s, 2H), 3.58 (t, 4H), 2.85 (t, 2H), 2.56 (t, 2H),
2.43 (i, 4H).

[00513) D. The coupling reaction was performed in the manner
described in Example 3E to form the title product and its hydrochloride salt
was prepared in the manner described in Example_sF; '*H NMR (DMSO-dg) &
10.8 {br, 1H), 9.66 (s,1H), 9.20 (s, 1H), 8.71 (s, 1H), 7.97 (d and 5, 2H), 7.79
(d, 2H), 7.55 (d, 2H), 7.49 (d, 1H), 6.53 (s, 1H), 4.01 (m, 2H), 3.77 (i, 2H),
3.54 (t, 2H), 3.41 (m, 2H), 3.18 (m, 4H), 1.30 (s, 9H); LC-MS: ESI 545 (M+H)".

[00514] E. The following compounds were made in the manner
described in Steps A — D above, using the appropriate amine in Step B:
[00515] 1-(5-tert-Butyl-isoxazol-3-y!)-3-{4-[7-(2-piperidin-1-yl-ethyl)-

imidazo[2, 1-b][1,3] benzothiazol-2-yl]-phenyl}-urea hydrochioride: 'H NMR
(DMSO-dg) § 10.0 (br, 1H), 9.68 (5,1H), 9.24 (s, 1H), 8.71 (s, 1H), 7.86 (d and
s, 2H), 7.78 (d, 2H), 7.55 (d, 2H), 7.49 (d, 1H), 6.53 (s, 1H), 3.52 (m, 2H), 3.33
(m, 2H), 3.17 (m, 2K}, 2.92 (m, 2H), 1.77 (m, 5H), 1.45 (m, 1H), 1.30 (s, SH);
LC-MS: ESI 544 (M+H)". [Compound D8] '

[00516] 1-(5-tert-Butyl-isoxazol-3-yl)-3-(4-{7-[2-(4-ethyl-piperazin-1-yl)-
ethyl]- imidazo[2,1-b][1,3]benzothiazol-2-yl}-phenyl)-urea hydrochloride: 'H
NMR (DMSO-dg) & 11.3 (br, 1H), 9.64 (s,1H), 9.14 (s, 1H), 8.69 (s, 1H), 7.96
(d and s, 2H), 7.78 (d, 2H), 7.51 (m, 3H), 6.52 (s, 1H), 3.75 (m, 4H), 3.21 (m,
8H), 2.53 (m, 4H), 1.30 (s, 9H), 1.27 (i, 3H); LC-MS: ESI 673 (M+H)™.
[Compound D7)

[00547) F. The following compounds were prepared in the manner
described in Steps A — D above, except that at Step C, a two-step reduction
was carried out in which the reduction of the nitro group occurred first using
SnCiz-H20 in ethanol heated to reflux for up to several hours.This reaction was

followed by a second reduction of the amide to the tertiary amine with BHa-
Me>S in THF,
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[00518] 1-(5-tert-Butyl-isoxazol-3-yi)-3-{4-(7-morpholin-4-yimethyl-
imidazo[2, 1-b][1,3}benzothiazol-2-yl)-phenyl]-urea hydrochloride; H NMR
(DMSO-dg) & 10.7 (br, 1H), 9.58 (s,1H), 9.09 (s, 1H), 8.68 (s, 1H), 8.12 (s,
1H), 8.01 (d, 1H), 7.73 (m, 3H), 7.48 (d, 2H), 6.46 (s, 1H), 4.39 (s, 2H), 3.88
(m, 2H), 3.66 (m, 2H), 3.22 (m, 2H), 3.10 (m, 2H}, 1.24 (s, 9H); LC-MS: ESI
531 (M+H)". [Compound D8]

[00519) 1-(5-tert-Butyi-isoxazol-3-yl)-3-{4-[7-(4-ethyl-piperazin-1-
ylmethyl)- imidazo[2, 1-b][1,3]benzothiazol-2-yl]-phenyl}-urea hydrochloride:
'H NMR (DMSO-dg) & 11.5 (br, 1H), 9.71 (s,1H), .32 (s, 1H), 8.77 (s, 1H),
8.25 (s, 1H), 8.06 (d, 1H), 7.82 (m, 3H), 7.56 (d, 2H), 6.53 (s, 1H), 4.39 (s,
2H), 3.65 (m, 4H), 3.38 (m, 4H), 3.15 (m, 2H), 1.30 (s, 9H}, 1.22 (t, 3H); LC-
MS: ESI 559 (M+H)". [Compound D9]

[00520] 1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-piperidin-1-yimethyl-
imidazo{2,1-b][1,3] benzothiazol-2-yl}-phenyl]-urea hydrochloride: "H NMR
(DMSO-dg) 6 10.5 (br, 1H), 9.79 (s,1H), 8.44 (s, 1H), 8.83 (s, 1H), 8.29 (s,
1H), 8.13 (d, 1H), 7.87 {d and s, 3H), 7.62 (d, 2H), 6.60 (s, 1H), 4.44 (s, 2H),
3,40 (m, 2H), 2.95 (m, 2H), 1.84 (m, 5H), 1.45 (m, 1H), 1.37 (s, 9H); LC-MS:
ESI 528 (M+H)". [Compound D10]
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EXAMPLE 17: PREPARATION OF MORPHOLINE-4-CARBOXYLIC ACID {4-[7-(3-
MORPHOLIN-4-YL-3-OX0-PROPYL)-BENZO[D]IMIDAZO[2,1-B] THIAZOL-2-YL]-
PHENYL}-AMIDE [Compound E1] A. To a suspension of 3-{2-[4-({{(5-tert-

butylisoxazol-3-yl)aminolcarbonyllamino)phenyllimidazo[2, 1-
bj{1,3]benzothiazol-7-yl}propanoic acid (0.504 g, 1 mmol) in CH,Cl, was
added 1.0 M solution of oxalyl chloride in CH,Cl; (2 mL), and followed by
several drops of DMF. After it was stirred at room temperature for 2 hours,
solvent was evaporated. To the residue was added CH,Cl, and morpholine (2
mL) and the mixture was stirred at room temperature for 2 hours. The reaction
was quenched with water and CH,ClIs, basified with saturated NaHCO;
solution, and extracted three times with CH.Cl,. The extracts were combined,
dried over MgS0O,, and concentrated. The crude product was purified by Flash
chromatography with 0-10% MeOH/EtOAc as eluant to give the product as
white solid (0.128 g). 'H NMR (DMSO-ds) § 8.61 (s, 2H), 7.89 (s, 1H), 7.86
(d, 1H), 7.73 (d, 2H), 7.583 (d, 2H), 7.45 (d, 1H), 3.62 (m, 4H), 3.50 (m, 4H),
3.44 (m, 8H), 2.94 (m, 2H}, 2.70 (m, 2H).

EXAMPLE 18: PREPARATION OF 2-BENZO[D]ISOXAZOL -3-YL-N-{4-[7-
(2-MORPHOLIN-4-YL-ETHOXY)-BENZO[DJIMIDAZO[2, 1-B] THIAZOL -2-
YL]-PHENYL}-ACETAMIDE;

[00522] A. Benzo[dlisoxazol-3-yl-acetic acid (0.260g, 1.47 mmol) was
dissclved in 10 mL of dry DMF. To this solution was added HOBt (1-
hydroxybenzotriazole hydrate, 0.238g, 1.76 mmol) and EDCI (N-(3-
dimethylaminopropyl)-N*-ethylcarbodiimide hydrochloride, 0.338g, 1.76
mmol). After 20 minutes triethylamine (0.354g, 0.487 mL, 3.5 mmof) was
added followed by the addition of the amine intermediate from Example 3D
(0.394g, 1.50 mmol}, the reaction was allowed to stir overnight at room
temperature. The solution was then poured into brine, and extracted with
ethyl acetate and then CH,Cl.. The combined extracts were dried over
magnesium sulfate, filtered and concentrated to a solid. This was purified
using silica gel chromatography, with a gradient of 0-10% methanol in CH.Cl,.
containing 0.1 % triethylamine. The appropriate fractions were collected and
concentrated. The solid recrystallized from methanol, CHyClz, ethyl acetate.
The resulting solid collected by filtration, and dissoived in methanol- CHoCls.
[00523] B. To this solution from Step A was added 3 mL of 4M
HCl/dioxane, and the resulting solution concentrated to a solid. This solid was



++++ + ++++4+++ CLO ++++ + ++++ +++ ClE ++++ + ++++
++++ 012 ++§4_ + ++++ +++ 013 ++++

WO 2007/109120 PCT/US2007/006613
113

dissolved in 3 mL of methanol and ethyl ether added until a precipitate
formed. This solid was collected by filtration, dried under high vacuum, to
give 72 mg of the hydrochioride salt; "H NMR (CDCls) 7.8 (m, 3H); 7.6 (m,
oH); 4.2 (m, 4H); 3.8 (m, 2H); 3.2 (s, 3H); 3.0 (s, 3H); 3.9 (m, tH); 2.7 (m, 2H).
[Compound E2]

[00524] C. The following compounds were prepared in the manner
described in Step A using the appropriately substituted carboxylic acid in
place of the acetic acid:

[00525] 2-methyl4-trifluoromethyl-thiazole-5-carboxylic acid {4-[7-(2-
morphoIin-4—yl-ethoxy)-benzo[d]imidazo[2, 1-blthiazol-2-yi}-phenyl}-amide; 'H
NMR (CDCl3) 7.8 (m, 3H); 7.6 (m, 2H); 7.4 (d, 1H); 6.9 (d, 1H); 4.3 (m, 2H);
3.8 (m, 2H); 3.1 (m, 2H); 2.9 (m, 2H); and [Compound E3]

[00526] 2-(4-chioro-phenyl)-4-methyl-thiazole-5-carboxytic acid {4-[7-(2-
morpholin-4-yl-ethoxy)-benzofd]imidazo[2,1 -blthiazol-2-yl]-phenyl}-amide; 'H
NMR (CDCly) 7.8 (m, 2H); 7.9 (s, 1H); 7.8 (d, TH); 7.7 (d, 1H); 7.7-7.4 (m, BH);
7.4 (d, 1H); 7.0 (m, 1H); 4.3 (m, 2H); 3.8 {m, 5H); 3.0 (m, 3H); 2.7 (m, 5H).
[Compound E4]

EXAMPLE 19: PREPARATION OF 1-(2,3-DIHYDRD-BENZO[1,4]DIOX|N-6-‘|;L)-3-{4-
[7-(2-MORPHOLIN-4-YL-ETHOXY)-BENZO[D]IMIDAZO[Z,'I -BJTHIAZOL-2-YL]-PHENYL}-
UREA; [Compound F1]

[00527] A. The title compound and the compounds listed in this Section
A were obtained using analogous procedures and reagents as described in
Example 3E using 7-(2-morpholin-4-yl-ethoxy)-2-(4-amino-
phenyhimidazo[2,1-b][1,3]benzothiazole and the appropriately substituted
isocyanate:

[00528] Title compound: 'H NMR(DMSO-dg) 8.7 (s, 1H); 8.0 (d, 1H); 7.8
(m, 3H); 7.5 (d, 2H); 7.3 (d, 1H); 7.1 (s, TH); 6.8 (s, 2H); 4.4 (s, 2H); 4.3 (m,
4H); 4.0 (m, 2H); 3.7 (m, 4H); 3.3 (m, 2H); [Compound F1]

[00529] 1 ~(4-tert-l3utyl-phenyl)-3—{4-[7-(2—morphoIin-4—yl-ethoxy)-
benzo[d}imidazo|2,1 -bjthiazol-2-yl}-phenyl}-urea; 'H NMR (DMSO-dg) 11.3 (s,
1H); 8.4 (s, 1H); 9.2 (s, 1H); 8.8 (s, 1H); 8.2 (d, 1H); 7.9 (s, 1H); 7.8 (d, 2H):
7.6 (d, 2H); 7.4 (d, 2H); 7.3 (d, 2H); 4.5 (s, 2H), 3.2 (m, 2H); 1.3 (s, 9H);
[Compound F2] 1-benzo[1 ,3]dioxoI-5-yl-3-{4-[7—(2-morpholin-4-yi-ethoxy)-
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benzo[d]imidazo[2,1-blthiazol-2-yl]-phenyl}-urea; 'H NMR (DMSOQ-ds) 8.5 (m,
3H); 7.8-7.6 (m, 3H); 7.5 (m, 2H); 7.2 {m, 2H); 6.9 (m, 2H); 5.9 (s, 2H), 4.3
(m, 2H); 3.5 (m, 5H); 2.7 (m, 5H); [Compound F3]

[00531] 1-{2-methyl-benzothiazol-56-yi)-3-{4-[7-(2-marpholin-4-yl-ethoxy)-
benzo[dlimidazo[2,1-bjthiazol-2-y{]-phenyl}-urea; *H NMR (methanol-dy) 8.4
(s, 1H); 8.2 (s, 1H); 7.8 (m, 4H); 7.4 (m, 4H); 7.1 (m, 1H); 4.2, 2H), 3.7
{m, 5H); 2.9 {(m, 2H); 2.8 (m, 4H); 1.2 (m, 2H). [Compound Fg]

Binding Constant (Ky)Measurements for Small-Molecule-Kinase
Interactions

[00532] Methods for measuring binding affinities for interactions between
smali molecules and kinases including FLT3, KIT, p38, ABL, VEGFR (also
KDR) and EGFR are described in Fabian et af (2005) Nature Biotechnology
23 (3): 329-336, which is incorporated by reference herein. By testing across
a large class of protein kinases, specificity of the kinase inhibitors provided
herein is also determined. The components of the assays include various
human kinases expressed as fusions to T7 bacteriophage particles and
immobilized ligands that bind to the ATP site of the kinases. For the assay,
phage-displayed kinases and immobilized ATP site ligands are combined with
the compound to be tested. If the test compound binds the kinase, it
competes with the immobilized ligand and prevents binding to the solid
support. if the test compound does not bind the kinase, phage-dipslayed
proteins are free to bind to the solid support through the interaction between
the kinase and the immobilized ligand. The results are read out by
quantitating the amount of fusion protein bound to the solid support, which is
accomplished by either traditional phage plaque assays or by quantitative
PCR (qPCR) using the phage genome as a template. To determine the
affinity of the interactions between a test molecule and a kinase, the amount
of phage-displayed kinase bound to the sclid support is quantitated as a
function of test compound concentration. The concentration of test molecule
that reduces the number of phage bound to the solid support by 50% is equal
to the Ky for the interaction between the kinase and the test molecule.
Typically, data are collected for twelve concentrations of test compound and
the resultant binding curve is fit to a non-cooperative binding isotherm to '
calculate Kq.
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[00533] Binding affinity values are shown in Table 1 beiow and are
reported as follows: “+" represents binding dissociation constant (Kd) value of
1,000 nM or higher; “++" represents binding dissociation constant (Kd) value
of 100 nM to 1,000 nM; “+++" for represents binding dissociation ¢onstant
(Kd) value of 10 nM to 100nM; and "++++" represents binding dissociation
constant (Kd) value of less than 10 nM.

In vivo study

[00534] Representative compounds were tested in xenograft mouse
modetl in order to evaluate the in vivo activity at 1, 3 and 10 mg/kg against well
established subcutaneous MV4-11 tumors in female athymic nude mice.
Xenograft were initiated from MV4-11 human leukemia cells cultured in
Iscove's Modified Dulbecco’s medium supplemented with 10% heat-
inactivated fetal bovine serum, 100 units/mi penicillin G, 100 pg/mL
streptomycin sulfate, 0.25 pg/mL amphotericin B, 2mM glutamine, 0.075%
sodium bicarbonate, and 25 pg/mL gentamicin. Tumor cells were maintained
in humidified atmosphere of 85%air and §% CO; at 37°C. The cells were
harvested during logarithmic phase growth and resuspended at a
concentration of 5 x 107 cells/mt in 50% Matrigel matrix (BD Biosciences) and
50% PBS. MV4-11 cells (1 x 107) were implanted subcutaneously into the
right flank of each test mouse and the growth of tumors was monitored.
Twelve days later, on Day 1 of the study, mice were placed in eight groups
each consisting of ten mice with individual tumor sizes of 126 to 221 mm®>and
group mean tumor size of 174 mm?>, tumor volume calculated as a product of
widthxwidthxlength in mm of an MV4-11 tumor. The test compounds were
formulated for dosing at 10 mlL/kg and were administered by oral gavage
(p-0.) once daily for twenty-eight days (qd x 28). Each dose of drug was given
in a volume of 0.2mL per20g of body weight (10ml./kg) and was adjusted for
the body weight of the animal. Each animal was sacrificed when its tumor
reached the predetermined endpoint size of 1000 mm?® or on the last day of
the study (Day §9), whichever came first. The time o endpoint (TTE) for each
mouse was calculated from the following equation: TTE(days) '
=[log10(endpoint volume in mm?®-b)/m where b is the intercept and m is the
slope of the line obtained by linear regression of a log transformed tumor
growth data set. Treatment outcome was determined from tumor growth
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delay (TGD), defined as the increase in the median time to endpoint (TTE} in
a treatment group compared to the control group expressed in days, or as a
percentage of the median TTE of the control group. Figure 1 shows median
tumor growth curves generated from the in vivo experiment which
demonstrates that a representative compound provided herein produces
dose-dependent antitumor activity.

Celiular proliferation assay

[00535] Cancer cell viability and proliferation can be evaluated using a
tetrazolium salit reduction cell-based assay. In viable cells, this colorimetric
assay can measure mitochondrial reduction of a tetrazolium component
(MTS) into an insoluble formazan product. _

[00536] MV4-11 is a well-characterized Fit3-dependent human cell line
contain internal tandem duplications (ITD) found in patients with acute
myeloid leukemia and which express constitutively active Fit3 receptors (Yee
et al. Blood (2002)100(8) :2841-2949), This cell line was used to determine
the ability of the compounds provided herein to inhibit FIt3 in intact cells. The
RS4-11 cell line, which expresses the wilid-type (WT) receptor, is also used as

- a control to verify the test compound’s ability to inhibit the FLT3 receptor

containing the ITD mutation. MV4-11 cell proliferation was measured after 72
hour incubation with the compounds provided herein, and RS4-11 after 48
hour incubation with the compounds provided herein, in both cases using a
standard MTS protocol (Promega Cat #5430 “Cell Titer 96 Agqueous Non-
radioactive Cell Proliferation Assay”).

[00537] MV4-11 cells were plated at 10,000 cells per well in DMEM
medium with 0.5% serum. RS4-11 cells were plated at 20,000 cells per well
in RPM! with 0.5% serum. The compound plate was set up by aliquoting into
coiumn 1 of a 96 well 300ul polypropylene plate, the negative control (DMSO),
aliguoting into column 12 the positive control (an internal compound
previously shown to have an IC50 of 64 nM in the MV4-11 assay) and titrating
the test compound in serial dilutions into columns 2-11.  An aliquot from
each well of the compound plate was transferred to the plated cells and then
incubated @ 37°C in 5% CO- (for 3 days for the MVV4-11 cells, 2 days for the
RS4-11 cells).
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[00538] MTS tetrazolium compound (Owen’s reagent) was thawed in a
HoO bath. 20 ul of MTS tetrazolium was added to each well of optical plate
and the cells were incubated @ 37°C in 5% CO: for 2 hours. The absorbance
measured at 420 nm using Spectramax Plus 384 Absorbance Microplate
Reader by Molecular Devices.

{00539] Cell proliferation values are measured in terms of concentration
of test compound that achieves 50% inhibition of cellular proliferation
compared to control (ICsg) and are reported in Tables 1 and 2 below as
follows: “+" represents ICsp values of less than 10 nM, “++” represents 1Cs
values of between 10nM and 100 nM and “+++" represents 1Csg values of
greater than 100 nM,.

Table 1
Compound No. Binding Assay Cellular Assay Binding Assay Binding Assay
FLT3 Ky (nM) MV-proliferation | KIT Kg {(nM} CSF1R Kq4 (nM)
‘ _le_Q (nM)
At ++4 +
A2 +4++ +
A3 A +
i Ad e +
AB5 ++++ +
AB ++++ +
A7 4+ +
B1 o + e +++
B2 ++++ -+ ot ot
B3 ++++ + ++++
B4 gt + T
BS e + +++ +++
BS ++ + -t
B7 bt + +++ ++
B8 ++++ ++ +++
B9 4+ + +++
B10 ++++ + +++ +++
B11 ottt + +++ ++
B12 +oeteot + - ++
B13 ++ -+ + +
B14 + S + +
C1 bk + ++++
Cc2 bt + ++++
C3 ++++ -+ +4t +
C4 +4+++ + ++++ 4+
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Bindiné Assay

Compound No. Binding Assay Cellular Assay Binding Assay
FLT3 Ky (nh1) MV-proliferation | KIT Ky (nM) CSF1R Ky (nM)
ICs0 (niVA)
5 +4 + 4+ +++
C7 +dd + ++4-4 ++
C8 b + 4 et
C8 +4+ + ++++ ++++
C10 ot + e opeb
C11 e+t n R -+t
c12 ey + i +++
C13 ++d + ++++ +++
C14 ++++ + ++++ .
Ci5 ++++ + 4 Sk
Table 2
Compound No, Binding Assay Cellular Assay Binding Assay Binding Assay
FLT3 K4 (nV1) MV-profiferation | KIT Ky {nM) CSF1R Ky (nM)
|C§D (nM)
c16 ++++ + +4+4++ + 4+
C17 Fbtt + e +++
Cc18 b+ + bt +++
C19 +4+++ + 444 4+
Cz20 ++++ + +4-++ +++
C21 e + ++44 +++
C22 ++++ + et +++
| c23 ++++ + ++++ +++
1 C24 4+ + +44+ +44
1 C25 ++++ + ++++ +++
C28 hopefe o + Ftt -+
C27 e + TR ot
D1 bt + ++++
D2 -+ ++ et +++
D3 L e + ++++ +++
D4 -+ 1+ +++ +++
D5 ++4+ + 4+ 4
D6 ++++ + s +4+-+
D7 +4++ + -+ F+++
D8 Ft ot + e +4++
Do 4+ + et +4+
D10 ++++ + ++++ +++
E1 ++ +++ + +
E2 et + +++ +
E3 + +++ + +
E4 et ++ +4 ++
F1 ettt + b+ ++
F2 e o + ++++ 4+
F3 4+t + ++++ +
F8 +++4 + +++ ++4
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The embodiments described above are intended to be merely
exemplary, and those skilled in the art will recognize, or will be able to
ascertain using no more than routine experimentation, numerous equivalents
of specific compounds, materials, and procedures. All such equivalents are
considered to be within the scope of the claimed subject matier and are
encompassed by the appended claims.
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What is claimed is:

1. A compound of formula (I),

R3

2 /-
R4—-23/Z\Z1’/\ 1 RIm
N ’t‘)_ /RO
N~/
N%XD_(RUF'

wherein

bond b is a single bond or double bond;

X is -8-, -N(R®)- or [[-]] -O-;

Z' and Z’ are each independently -N(R’)-, (CHy)q, -O-, -S-, or a direct bond;

Z* is -C(0)- or [[-]] -C(S)~;

m is an integer from 1 to 2;

n is an integer from 1 to 3;

each q is independently an integer from 1 to 4;

R is hydrogen, halo, hydroxy, optionally substituted alkyl, or optionally substituted
alkoxy;

each R' is independently selected from the group consisting of halo, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted heterocyclylalkyl, optionally substituted heterocyclylalkenyl, optionally substituted
heteroaralkyl, optionally substituted heteroaralkenyl, -R60R7, -R6SR7, -R‘SS(O)tRS, —RGN(R7)2, -
R°-OR OR > -R°CN, -R°C(O)R’, -R°C(S)R’, -R°C(NR\R’,
-REC(OYOR”, -ROC(SYOR7, -REC(NRHOR”, -R°C(O)N(R"),, -REC(S)N(R),, -RCNRYN(R ), -
REC(ONRHR'N(R™,, -RC(0)SR?, -ROC(S)SR?,
-REC(NR")SR?, -R*S(0)OR’, -R*S(O)N(R )2, -RES(O)NRINR )., -ROS(OWNRIN=CR,, -
RES(O)YNRHC(OIRE, -RES(O)YNRIC(OINR,,
RES(O)NRHCINRINR ), -RENRTIC(O)R?, -RN(RT)C(O)ORS, -RN(R")C(O)SR?, -
REN(RHCNRNSRE, -RENRC(SISRE, -REN(RYC(OINR )y, -REN(RICINRINR ), -
REN(RC(SINR,, -RENRNS(0)R?, - -°0C(O)RE, -RSOCINRNR?, -R°OC(S)R?, -
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R°OC(O)ORS, -R°OCINRHORS,
-R°0C(S)OR®, -R°0OC(0)SR?, -RPOC(OIN(R ), -REOCINRIN(R ),
-R*OC(S)N(R"),, -R°ORN(R )z, -RESSRN(R),, -REN(RHRN(R),, -REC(O)R’C(O)R, -
REC(O)R’C(S)R7, -R°C(O)R’C(NRR’, -R5C(O)R’C(O)OR’,
-R°C(O)R’C(S)OR’, -R°C(O)R’C(NRYOR’, -R°C(O)R’C(ON(R ),
“R°C(O)R’C(SNR ™, -RC(O)R’CINRIN(R ), -R°C(O)R’C(O)SR?,
"RSC(O)R’C(S)SR?, -REC(O)RC(NRT)SR?, -R°OR’OR > -R*C(O)R*NR R N(R ), -
REC(O)R®NR")R°OR” and -R°C(O)N(R )R 'OR 5

tis1or2;

each R?is independently selected from hydrogen, halo, nitro, cyano, optionally
substituted alkyl, -OR'?, -SR'?, -N(R'%),, -S(O)R?, -C(O)R'?, -C(O)OR™,
-C(OIN(R),, -C(O)SR'?, or -N(R'H)S(O)R";

R?is hydrogen, halo, nitro, cyano, optionally substituted alkyl, -OR"?, -SR'?,
NRM),, -S(OWR", -C(O)RY, -C(0)OR'?, -C(OIN(R'?),, -C(O)SR'?, or -N(R'*)S(O)R":

R* is selected from the group consisting of optionally substituted heterocyclyl, optionally
substituted heteroaryl, and optionally substituted aryl;

each R’ is independently hydrogen, or optionally substituted alkyl;

each R® is independently a direct bond, an optionally substituted straight or branched
alkylene chain, or an optionally substituted straight or branched alkenylene chain;

cach R”is independently selected from (i) or (ii) below

(i) R7 is selected from a group consisting of hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heterocyclyl, optionally substituted heterocyclylalkyl, optionally
substituted heteroaryl and optionally substituted heteroaralkyl, or

(if) two (R")s together with the atom to which they are attached form an optionally
substituted heterocyclyl or optionally substituted heteroaryl.

R? is independently selected from the group consisting of optionally substituted alkyl,

optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,



+++ ++ 119 The enbodi nents descri bed above are
intended to be nerely exenplary, and those skilled in
the art will recognize, or will be able to ascertain
using no nore than routine experinmentati on, nunerous
equi val ents of specific conpounds, materials, and
procedures. Al such equivalents are considered to be
within the scope of the clained subject matter and are
enconpassed by the appended clains. 120 What is
claimed is: 1. A conmpound adR2fornula (1), R3 ,Z2\(R1l
R4-Z3 Zi-b MR NRL )n \ wherein bond b is a single
optionb iy shibstitutkdulytiealkplabkyl, XpsonaBy subshfuRsd arylp pptidqnally butwbtuted aralkyl,

Option_%éy gu%%g'é?edj&t%a&%?]gg Ié)?)tq 5 g%u ot It tgd_ }?Ie&gg%iclyéélg(ﬂ (_}]iztio%élly
substi'éugdsbetetoa’ryl and optionally substitute;d heteroaralkyl;

each R’ is independently an optionally substituted straight or branched alkylene chain or
an optionally substituted straight or branched alkenylene chain;

each R'? is independently selected from the group consisting of hydrogen, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted
heterocyclylalkyl, optionally substituted heteroaryl and optionally substituted heteroaratkyl; and

RB s independently selected from the group consisting of optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heterocyclyl, optionally substituted heterocyclylalkyl, optionally
substituted heteroaryl and optionally substituted heteroaralkyl;

wherein

"optionally substituted alkyl", "optionally substituted alkenyl" and "optionally substituted
alkynyl" refer to alky! radicals, alkenyl radicals and alkynyl radicals, respectively, that may be
optionally substituted by one or more substituents independently selected from the group
consisting of nitro, halo, azido, cyano, cycloalkyl, heteroaryl, heterocyclyl, -OR”, -N(R")(R®),
-SR”, -C(HRY, -C(DHOR”, -C(HIN(R")R?), -C(J)SR”, -S(O)}R" (where t is 1 or 2), -OC(HR”,
-OC(HORY, -OC(IHN(R'R?), -OC(J)SR”, -N(RM)C(HR™, -N(RIC(DHOR*, -NR*CINR"(R?,
-NRH)CE)SRY, -S8i(R™)s, - NRT)S(ORR™, -NRHS(0):NR)R?), -S(ORNR’)(R?), -P(O)(R"),
-OP(OXR")z, -C(IHIN(RMS(0)RY, ~<C(HN(RHN(RHS(0),RY, -C{R*)=N(OR"), and
-C(R"H=NN(R*)(R"), wherein:

R* is hydrogen, alkyl, alkenyl, alkynyl, cyctoalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, aralkyl, heteroaryl, or heteroaralkyl;
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substituted heteroaral kyl, optionally substituted

hRY &rddraad kaehyhdepeRBOMRY hydrBEB1 ARy, alR&S(.IkRG], cycloalkyl,

SR TR DB T T S, T
- RO&AdN) MobketherPwith ﬁi@@ﬁtﬁ)g@ﬁ Bioh?io Wﬂ@ﬂh@? A Mathet2form a
R6C( 0) N{ 127) R9N( R7) 2, -R6C(0) SR8, -R6C(S) SRS,
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tthXORB‘@(lC%)%@'R?}( NR7 R7) 2 %@@2:( @%la hg@gg@@lyl
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-R”C(J)@Be BHdEMIR)(BS) S CEUSRY, o%SiGQHRo Geshere h&l 1cpr 2&.4 @C(J)RX
-R”OQQ?EQg@E'(@Q@%)Q‘ “ﬁ@%@jﬁgd I@E{%}gﬂ)fg‘R%N(R%E BOR,
-R'NRHCENRR?), -RNRHCSRY, -R"Si{R™)3, -R"N(R*)S(O),RY,
RINER)S(ORNRNR?), - R*S(ORNRY)(R?), -R°P(O}R ™), -R'OP(O)R"),,
RUCHNRHS(0)RY, -R"CIIHNRHN(R®S(O)RY, -R"C(R*)=N(OR*) and
-R'C(R*=NN(R"(R?), wherein:

each R" is independently alkylene or a direct bond;

each R" is independently alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, hydroxy, -OR" or -
NR)RY;

RY is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyelyl, heterocyclylalkyl,
aryl, aralkyl, heteroaryl, or heteroaralkyl;

each R" is independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl, or heteroaralkyl;
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Opuonﬁg)( Lib %:‘“1%)?1“91 kyl , optionally substituted heteroaryl
a"’Ui'm@ﬁHlly%ﬂBétitMedS atl@ﬂdyl"trufe@;to hebditArf dHekyiaul® R R, where R, is an
(i) two (R7)s t%ﬂether with the atomto which they

Optwnatl)éswtlt&tq#é%w 3R als 28 eptignedly sybssiged avkit ed
h%%ﬁ’aq%zgzhbﬂutﬁéd Ratﬂo%ﬁtgt vreﬁetisbt%t 'rtatw%f BRUBIRAL YRR, where R, is
1S | epen dent | cted fromthe group consi Stl ng
an Optamakbptubotﬂatekiyaﬂsfﬂj bgt Rg lsltaedptatﬂayy sultspttutetdrt@tdrgaryl

o BB G TuET R b r Bt ¥ RSB RO whee v,
is an o@ubllﬁlllytsubmte?/iﬁkﬂatngytdaét iﬁycbptloﬁﬂl): skmlatthted w&lsﬁlﬁmﬁnﬁﬂ

ar ti ona substitute a |

cumsnallyubiged ﬁﬁ?ﬁl’@l’laﬁcﬁbﬁ’f’%ﬁé? %yadgtfg {ihe dpradla RR. where
R, is ah%aaww%hyétlattwtlkyloa% RO e dptDHAB éuBkﬁtﬁt@d h@t%ﬁfc?@l&&"

and optionally substituted heteroaralk each

Ror 4 ingle, @tét@em@m pynixfrophstaesdmers @trgftemlta mésfurstaf gieggpisomers,
a solvgt%,b ?{)%Eb‘f? ?knéﬁ%lag 1cgltf5?%& aﬁgwggalpﬁ&fﬁpal ly

ral enyl ene chai n;
each R12 is |ndependently sel ected fromthe group

sting of rogen, opticnall bstituted al kyl,
oo The s St s delna Rty See TRl |y substi £ ut ed
al kynyl , optlonally substltuped cycl oal kyl,, optionally
substltuted cnysam yl al ti substi tut ed
aryl, optionall}-<u stltEZEgzﬁfalggﬁ[:z%glonalIy
subst i t ut ed heK@ﬁ@cdeww optianal Iy substituted
het er ocycl yl al kyl ptlonally substituted heteroaryl
and optionall i Tut ed (5ralkyl and
R13 is indepe select nlthe group
consi sting of O tlondtly substltd?éﬁ al kyl, optionally

swhakint tca k' alskRapbndeaidy k@BMd ok utpaﬂbgémth@]@ é\ttlfmw substituted
0 tlonaIIy substituted cycl oal kyl , ti onal

alkyl, §EFE$§1@||Y sibsttugsdcayelqpikyl, apwtally @thsrl gryl, gletwatlt sithsttuted
al kyl, optionally

hemﬂg %%EmgB b@ﬂﬂg5§?§§€ 1J1€%téﬁ’aq.gt’tﬁ:cr)nally substituted
heheﬁmdyobylalkyl optionally substituted heteroaryl
and optionally substi t ut ed het er oar al kyl ; wherein
"optionally substituted al kyl", "optionally
substituted al kenyl" and "optionally substituted
al kynyl" refer to al kyl radicals, alkenyl radicals and
al kynyl radicals, respectively, that may be optionally
substituted by one or nore substituents independently
selected fromthe group consisting of nitro, halo,
azi do, cyano, cycloal kyl, heteroaryl,
het er ocycl yl, - N(RY) (121), SR', -C(J)1r, -C(J)012x,
-C(I)NR)(W, -C(J)SLr, -S(0)tier (wheret is 1 or
2), -0C(J)R" , O0OC(J)OR', -0C(J)N(RY)(12z), -0C(J) SE,



C(RX)=NN(R)!') (W, wherein: 12" is hydrogen,

al kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kyl al kyl,
het erocycl yl, heterocyclylal kyl, aryl, aral kyl,
heteroaryl, or heteroaral kyl; 123 RY and Rz are each
I ndependent |y hydrogen, al kyl, al kenyl, alkynyl,
cycl oal kyl, cycl oal kyl allcyl, heterocyclyl,

het erocycl yl al kyl, aryl, aral kyl, heteroaryl, or

het er oar al kyl ; or RY and 12.", together with the
nitrogen atomto which they2are attached, forma
het erocyclyl or heteroaryl; ftwis alkyl,

al kenyl , al.kynys® Cﬁmioahwyl cysﬂbah@ylalkyl

het er ocycl'yk,_MHetero yl a aryl \fw IkyI

het er oaryl , er ar g IkyI
gal kyl

al kenyl ,  al Imy HNan | kyc? N Kyl

heterocycIX %erocych*bal pyl, aralkyl

het er oar yI§ het ro&? | k Kf?fﬁr
-N(R31)(1e) ; - ional ly
substituted® , or’?g\lll‘wl s%itu% tg
cycloalkyl optlonally substituted het eroaryl " and
“opt i onal | §9subBli t pioed A& eréfbycRP1" mief er to aryl
cycl oal kyl , erocyc and h roaryl iC
respectlvel g @»Ly e by one
or nore substPtuedts s§|ec ed f om f He gr

consi sting of 15ro halgm haloalky¢ haloalkenyl

azi do, cy®ip, 0, i 0 aIkyI al kenyl ,
al kynyl, cy | k ycC o kylhl heterocyclyl,
heterocyclyi g heNegbOar , Nhegy er aral kyl, -RuORx,

- RUN(RY) (Rz), ORuC(J)Rx -RuC(’J)ORx “RUC(J)N(R)) (122),
-RuC(J) Sl V, -RuS(O)tr mhere t is 1 or 2), -Ru0C(J) R,

- Ru0OC(J) ORx, - R"OK RY)(RR ‘ﬂaocu)sw

- RUN( Rx) C(J) Rx, )C(J)O
-RuN(R))C(J)N(RY)( "RuN(Rx)q SRx, -RuSi(r)3,
- RuN( Rx) S( 0) 21r, “N(Rx)S@D ON(RY) (Rz), -

RuS(0) 2N(R) XR5, - RuP(08Rv) 2, - RFOPOOXRY :

%H%%@? %E@ﬁ& %’R aﬁdeﬁfﬁ%}ﬁg‘%(\f?(%’\'% %% nov\ﬂio %ptional VA Sqr')stituted

alkyl, Bptidnally betspendesytionkal, bylianty @lﬁbsatmd #¢lt ofttomdlly substituted

IS i.ndependent|y aI al kenyl, al kynyl ,
hetemEng’lé‘gé Rpiionagly é?Q?HF“&V{%W%W Het er ocycl yl |

heheeaygLyl al kyl, aryl, aral kyl, heteroaryl,

het er oar al kyl , hydroxy, -OWor - N(RY)(12z); R
is alkyl, alkenyl, alkyny, &1 oal kyl ,
cycl oal kyl al kyl , heterocy , heterocycl yl al kyl,

aryl, aralkyl, heteroaryl . op-hgteroaralkyl;
each Rx is independently hydogen, alkyl, alkenyl,
al kynyl, cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,
het erocycl yl al kyl, aryl, aral kyl, heteroaryl, or
h%@rreﬁlq{]allskﬁfyjdrogerlzﬁky] haloall@Yo@Hﬂoﬁr?l aF @h&@ﬁﬂ{w is hydrogen, methyl,
i ndependent I'y hydrogen, al Kyl, al kenyl, al kynyl,
tmrb@ybuéhmmynahﬂympoakkwﬂ@nﬂypr heterocyclyl
pg%%ﬁyo%ylalkyl aryl, aral kyl, heteroaryl, or

eroara
—
><(>a—

-



RY and 1r, together with the nitrogen atomto which
they are attached, forma heterocycle or heteroaryl;
and J is 0, NWor S; "optionally substituted
al koxy" refers to a radical having the formula -OR
wherein Ris an optionally substituted al kyl;
"optionally substituted aralkyl" refers to a radica
of the formula -RaRb where Ra is an optionally
substituted alkyl and Rb is an optionally substituted
aryl ; "optional ly subigei tuted heteroaral kyl "
refers to a radical of the fornmula -RaRf where Rd is
an optionally substituted al kyl and Rf is an

R bL SRR O LT Ut 21 Rprein G ez is NG MER T OO
-C(O)Ntré)f 00 ) -CRajl, m&tsgc@@Ntﬁs)attgst(Iﬁplalmﬁ C(S)-, -C(8)0-or -
dalk and Rd is an optionally substituted
OC(S)cyeql %‘h |Is/ s méﬁmndently hyd@s@n @rrfaqtuoglalbms@stitmfl akkyl; or
wherel i3 2 E2 R RULICQF S RISECR G- BRI hitrabdtf ol AADD
or

substifkediatkyhn optional |y subst ituted heterocyclyl;
a single stereoisoner, a mxture of stereoisoners, a
racem c m xture of stereoisoners, a solvate, a

hy dTR @mdund o PORIMBCRHEmAH Y bAS § @RIAO béndSAUIX fshet eof
2. The conpound of Claim1l, wherein R4 |s sel ect ed

fromyin rTh O N (R10)04 ,)0-4 10-4 r.. .R14)0-4
e
0 e byt of IRk RrgE0s Bk EREENE berc

heteroatyk gelectaalpfrdro thad grgrupsmnsnsilmgmfewmlyn/ﬂ eatikydinyloptrinodialy], pyrazinyl,
[ | bstit ut i [yl
pyrrolgh Bt firdty Y g &R R B atus BRo T BBt 9EY ! Y

6. The compound of Claim 5, wherein R' is

g—K—NQY

where K is -C(O)-, -(CHz)q-, (CH3)qO-, -(CH2)qO{CHa)q-, -(CH>){C(O)-, -C(O)NH(CH,),-, -
C(O)NH(CH2)]NH(CHz)q-, -(CHz)(C(OYNH(CHz)q-, -O(CHz)g-, -OC(O)-, -OC(O)}CHz)q- or a
direct bond;

Y is —O-;

p is an integer 1; and

each g is independently 2 or 3.

7. The compound of Claim 6, wherein the compound is selected from the group
consisting of:

2-Benzo[d]isoxazol-3-yl-N-{4-[ 7-(2-morpholin-4-yl-ethoxy)-benzo[d]imidazo{2,1-
b]thiazol-2-yl]-phenyl}-acetamide;

2-Methyl-4-trifluoromethyl-thiazole-5-carboxylic acid {4-[7-(2-morpholin-4-yl-ethoxy)-
benzo[d]imidazo[2,1-blthiazol-2-yI]-phenyl}-amide;



wherein R4 is 125 RIR1IOR1IOR10 R10 RIOR O, N .----
NN H-N, ;, o ORMRMRMm ,H" RMRM N /\r_.-N St%
wherein, each Rl is independently selected from
hydrogen, hal o, optionally substituted al kyl,
optionally substituted cycl oal kyl, optionally
substituted aryl, optionally substituted heterocyclyl
and optionally substituted heteroaryl or wherein R4 is
wherein Rl is hydrogen, alkyl, haloal kyl or haloaryl,
or wherein Rl is hydrogen, 128thyl, tert-butyl,
trifluoronethyl orp-chlorophenyl; or wherein R4 is
2-(4-Chloro-phenyl}-4-methyl-thiazole-5-carboxylic acid {4-[7-(2-morpholin-4-yl-

ethoxy)-benzo[d]imidazo[2,1-b]thiazol-2-yl]-phenyl }-amide;

and a pharmaceutically acceptable salt thereof.

8. The compound of Claim 2, wherein the compound is morpholine-4-carboxylic acid
{4-[7-(3-morpholin-4-yl-3-oxo-propyl)-benzo[d]imidazo[2,1-b]thiazol-2-yl]-phenyl }-amide or a

pharmaceutically acceptable salt thereof.

9. The compound of Claim 1, wherein R*Z°Z2Z'- is R*N(R*)C(O)N(R®)- or
R™NR>C(S)N(R®)-; and each R’ is independently hydrogen, or optionally substituted alkyl.

10. The compound of Claim I, wherein the compound is of formula (I):

RO
/-
2 \.l\ .
. 5(R )n
R2
N
| X
Xt o F N>’E
XZI._;)\ I_R3
\X1 N/U\N N :
H H
(I)

wherein:

X is -S-, -N(R")- or -O-;

X', X%, X3, X* are each independently selected from -C(R'%)-, -CR'",-,
-N-, -N(Rlé)u, -0O- and -S-, provided that no more than two of X! X2 X3 and X* are heteroatoms
and wherein no two adjacent X X2 X3, and X? are either
-O- or -58-;

and each R is independently selected from hydrogen, halo, optionally substituted alkyl,
optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted heterocyclyl

and optionally substituted heteroaryl;



126 3. The conmpound of Claim1l or 2, wherein
-Z21227Z3- is -N(R5) C(O)N(R5)-, -N(R5)C(0)-,

-C(O)N(R5)-, -0C(0)-, -C(0)0-, -N(R5)C(S)N(R5)-
-C(S)N(R5)-, -N(R5)C(S)-, -C(S)0- or - OC(S)- and each
R5 is independently hydrogen or optionally substituted
al kyl; or wherein R4Z3Z2Z1- is RAN(R5)C(0)- or

RAN(RS) C(S)-, and R5 is hydrogen, or optionally
substituted al kyl. 4. The compound of C aim 3
wherein bond b is a double 138nd and X is -S-.

5. The conpound of Claim4, wherein R4 is a

f dagke R.‘r‘hiaﬁmepmdontbsmkecmm byidrogere pponally selistttathlkyl coptionally

subsidy SRR SPUEpR, P R onel b 55 gy na

opt1onhlm5t Sdahied heRydagz0l Y1, i soxazolyl and isothiazolyl. 6.
The conpound of C|a|m5 wherein R is Y\ (4 where K

or a single steyegisomer, @ mixtygof sterﬁmq‘@ a racqngpyixtprecof fgemxsomers a

R L

-O(C}Q)q- -0C¢(0)-, -0C(0)(CH2)qg- or a direct bond; Y
nt e d each JS i.ndependent |

ol i coftolind S A e 86 ey SROERSH s AR 12

conpound is selected fromthe group cori sting of:

2-Benzo[ d] i soxazol - 3-yl -N-{4-47-(2- \olin-4-yl-etho

Xy) - benzo[ d]i m dazo] 2, 1- \\-rwRUn

bi t hi azol- 2-yl]-phenyl}-acetanide,;

2-Methyl -4-trifl onethyl-thlaz | ex5xcar boxylic acid

{447- ( 2- nnrpholln- = & ho zo [d] imdazo

[2,1-Db]thiazol - l gmgny *de;

2- (4-Cnhl oro- phenyl Nret Nyl
acid ,
{447-(2-morphol i n-4-yl et hoz -benzo[d]i m dazo[ 2, 1-b]th
i agQl=2-yl kphenyl | - ami de; nJ a pharmaceutically
acceppabl e salt thereof. 8. The conpound of
CKas m—,ZN(RhemeJm t he compound is

g @%ﬁ 4-carboxylic acid

f% 5rBRO n- 4- y1- 3- oxo- propy1) - benzo[ d] i mi dazo[ 2
)‘B{@] bbhpazol - 2-yl | -phenyl | -am de or a pharnaceutically
accept abl e_sal t t her eof 9. The corrpound of

Qvhgrareach R?\Pm@rléd@pemwgmcteql FordnidrepoejoieRE)nallp substituted

alkyl, Eétgls]o gbg%trlhlfeop Fig:ﬁlg?l? ﬁ%@ll?@ﬂsﬁt%@ﬁypﬂ%yly substfgted
heterodyvdy] @odpptiomd!lp fulGtiitat Hefervdrgl ei n t he conpound i s of :
fa%rdqyel: Iaem(a%nld)ef ofn, R%, R', R%, R? and R are as defined in Claim 1;

i azol e-5-carboxylic

or a single stereoisomer, a mixture of stereoisomers, a racemic mixture of stereoisomers,

a solvate, a hydrate, or a pharmaceutically acceptable salt thereof.

12. The compound of Claim 11, wherein R' is independently selected from the group
consisting of halo, optionally substituted alkyl, optionally substituted heterocyclylalkyl,
optionally substituted heterocyclyl, optionally substituted heteroaralkyl, optionally substituted
heteroaryl, -R°OR’, -R°SR, -R®S(0)R?, -REN(R"),, -R*C(O)R’, -R*C(S)R’, -R°C(NRR’, -
ROC(0)OR’, -R°C(ON(RHR'N(R "), -RSOC(O)R’, -RC(NR)OR’, -R6C(OINR),, -



wherein: Xis -S, -N(R5)- or -0-; .2, 73 X X-, X4 are
each independently selected from-C(R )-, -C(RL0)2-,
-N, -N(R 6)-, -0- and -S-, provided that no nore than
two of X', X2, X3 and X4 are heteroatons and wherein
no two adjacent -X, X2, X3, and X4 are either -0- or
-S-; and each R is independently selected from
hydrogen, hal o, optionally substituted al kyl,
optionally substituted cycl oal kyl, optionally
substituted aryl, optional IIZ9substituted heterocyclyl
and optionally substltuted het er oaryl ; 128 each

RENRRIGONR®, LRGP BNt RISIEFBI(ROL eﬂéﬂ@@mgﬂmpqe OROR, -R"-
optional Iy substituted al kyl,, optignally sgbstltugeg

OR N@;pj QONR N(Bt)R)NeR I)%( B lﬂ]z@DR fN(Re)R @Ry bpd -FpCIOMNRINR OR’»
substituted heterocyc and optionally substituted
Wherelﬂeteroaryl or a S|ngle st ereoi somer, a m xture of
Frq?bsoners a racemc mxture of stereoisoners, a
va a hydrate, or a pharmaceutically acceptable
S@Jch R einégpfendehily aTiectcanpcangptiohal §i sabstitidd swdightei branched

alky]ewq@}a A2y m%gonalg’ subsme%)s%m%{nt 01)d)ranRyﬁ(I §ll§engl§lﬁf9@lp; or

- Slch RX% ih&ep e@denﬁf; sel§cted from (i) de/ga@rb%i@ach Rl is
i ndependent | ected fromh en, hal o, optional

SR t s seleded éplv@;;he ZIGHP FoFisting 0§ @ge@luﬂwnel)bc substiteied akal
oton B LOROULH PR b 0, S0 OB O AR SNt
optionaliydsublstituted mwelnalkylalidy], npti@allmubsﬁmwd%yhnph%&y eul:astuted aralkyl,
optiongl‘f; isurl])gt%uj[eﬂ hge%cr}pcljyi, optionally substituted heterocyclylalkyl, optionally
substituted heteroaryl and optionally substituted heteroaralkyl, or

(ii) two (R")s together with the atom to which they are attached form an optionally
substituted heterocyclyl or optionally substituted heteroaryl;

R® is independently selected from the group consisting of optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalky!, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heterocyclyl, optionally substituted heterocyclylalkyl, optionally
substituted heteroaryl and optionally substituted heteroaralkyl; and

each R® is independently an optionally substituted straight or branched alkylene chain or

an optionally substituted straight or branched alkenylene chain.

13. The compound of Claim 12, wherein R’ is -R°OR’, -R°SR’, -R°S(O)R?®, -RN(R),,
-R°C(O)R’, -R®C(S)R, -R*C(NRNR’, -RC(0)OR’, -REC(O)N(RIR*N(R"). -R°OC(O)R’, -
REC(NRT)OR’, -R°C(OIN(R),, -REN(RYC(O)RE, -REOR’N(R),, -RESRPN(R )1, -
RENRHRNR ) -R°OR’OR, R°OR’N(R )y, -R°C(O)R"NR IR 'NR )y, —

R°COR'NERIR’OR’ or R°C(ONR R OR”;



or a single stereoisonmer, a mxture of stereoisoners,
a racem c mxture of stereoisoners, a solvate, a
hydrate, or a pharnmaceutically acceptable salt

t her eof . 12. The compound of C aim 11, wherein
Rl is independently selected fromthe group consisting
of halo, optionally substituted al kyl, optionally
substituted heterocyclyl al kyl, optionally substituted
het erocyclyl, optionally substituted heteroaral kyl,
optionally substituted hetdansearyl, -R60R7, -R6SR7,
-R6S(0)t128, -R6N(R7)2, -R6C(0)R7, -R6C(S)R7,

- RAIGENRRY Bﬁndepeﬂﬁzﬁ(lfa)l dRZct bomh Gh @ptibkaTly kRBktniédStyaPght or branched

alkyle%R&ta%( @%5}7 ﬁglona A Ogézs ralgg%{g%ﬁgc%%zﬁkeny]ene cﬁam and

ﬁmeb'hlag QALK E%%lﬁ 110 aIRQro QR%QA@BZ%& from the group
0) RON( R7) R6C(O R9N R7 OR7 and
consrstu% lgodmgqn)q:l@@p@l @trt@t]eﬁ allgyl, |ogt1qna,ﬂy sggbstltuted alkesiyk [9ptRenally

substlﬂélﬁeglsap&ﬁgﬁ ggt%st'{alr]gl rg%ﬁtute%ccé?g)%{l}g 86{1?11%% gnﬁ%ﬁh{qé/d ca/cloa}kylalkyl

optionaldy substtuted asylbq:ttmhalt)embstimmﬁ gi‘ulk}d)roﬂur)mibzrmdstﬂhﬂeé hytbmayclyl,
opttonery i"‘%ﬁ% ?;\%l,meteroclycly ﬂs E@r%)gife)gg}géuggit@g %81];9]21? W@r‘%&%{?ﬁaﬂy

substi®fSeftdanglkAl hydrogen, optionally substituted al kyl,
optionally substi tuted al kenyl tionally substit ut ed
ipaihe

adndymiyan attgghed slaably yo Sgisamne ﬁ@ma f Bﬁmrwn optignally sehstiputed
t optionally substituted

hetemg ,&rg’g‘{"?‘%ﬁg%@fﬂ?ﬁ%ﬁeﬁrﬁgd aral kyl, optionally

substituted heterocyclyl optionally substituted

h ocycl yl al k nal.l y substi t I |

b bR eGinkiR Rt F Rt P gipli et Gipnaa Bt

(ii) two (R7)s together wth the atonRQo whi ch they

are attached forman optionally su ﬁted

het erocyclyl or optionally substit te het er oaryl ;

R8 is independently sel ected R om4 group consi sting

of optionally bstituted al kylj 2pb(onally
substituted al ke Répt i bstituted al kynyl,
optional 'y subst®t yt ed cy Io Ryl , optionally

substituted cycl of g optlonally substitut ed

aryl, optionally sub tlﬁhted aral kyl, optd onal |y

substi t ut ed het er ocycl yl , ﬁﬁgronally substituted

het er ocycl yl al kyl , optionalTy” substituted heteroaryl

amch pgle eeeeblsymst) hsiiktund efthtdredi smoas,al rlkgeimic anixture of stereoisomers,

s GEC L5 MSCBERSEILL Y BB 0BL LGP SUPSC1 Lt

substitut ed straight or branched alkenylene chai n.

1 The conpoun a|n112 wherei n R

Bt eprmoRas o P T R RASEOTIREE DRSS R,
-R6C(NR7) R7, - R6C( O) OR7 - R6C( 0) N( R7) RON( R7) 2.

-R60C(0) R7, - R6C(NR7)0R7, -R6C(0)N(R7)2,

-R6N( R7) C(0) R8, -R6ORON(R7)2, -R6SRON(R7)2, -

R6N( R7) RON(R7) 2, -R6OR9 7 6 976 SZ_

R, -RORN(R)2, -R C(0)R N RIRN(RY2~ -
R6C( 0) RON( R7) RIOR7 or - R6CR R7J)RO OR7 ; 130

and each R6 iB\i ndependent | yjla gi¥ect bopg! an
optionally subéFuguﬂed r_gg or branched al kyl ene
chain, or an 1 ndLl ituted straight or
branched al kenyl eng clyai n; and R7, when attached
singly to an atom is each independently selected from
the group consisting of hydrogen, optionally
substituted al kyl, optionally substituted al kenyl,
optionally substituted al kynyl, optionally substituted
cycl oal kyl, optionally substituted cycl oal kyl al kyl,
optionally substituted aryl, optionally substituted
aral kyl, optionally substituted heterocyclyl,
optionally substituted heterocyclylal kyl, optionally
substituted heteroaryl and optionally substituted




RR (Illa) or a single stereoisoner, a mxture
of stereoisoners, a racemc mxture of stereoisoners,
a solvate, a hydrate, or a pharnmaceutically acceptable
salt thereof 15. The conpound of Claim 11, wherein the
conpound is of fornula (1V) 131 (I'V) wherein: Kis
-(CH2)g-, -C0), -(CH2)(10-, -(CH2)qO(CH2)Qq-,

-(CH2) qC(0) -,  (CH2) qC( 0) NH( CH2) g-,

-Q(0) NH(CH2) g-, - 0(CH2) g-, -0C(0)-, -0C(0)(CH2)g- or a
direct bond; Xis -S-, -N(R5)3 or -0-; X1 is -C(R1)-,
or -N-; X2 is -0- or -S; Yis -0-, -S, -50)-
-S(0)2-, -N(R14)-, -C(H R1%¥Y) or g is an integer from
1504 plsanlntegerfromOtoz RL is

i Hd¥5¥ndent 1y sel ected from hydrogen, halo, optionally

sthpt(cm}qe;d(lj@:b)k;(szggtl (mqbll ﬁ@gﬁst (@pqgegqogycl oal kyl

t titut
(CHzi%s@(ﬁws%%Erﬁaqr,¥ PG O e AG (OB DNE Heb riayiirect bond:

ik aIN Hpsbl tuted cycloal kyl, optionally
u stcipt ut c?shet eroaryl, optionally substituted aryl,

sgb)sRLG(R YOPO)R:2, ~CQ(0)ORL2, -C(0)N(1212)2, or
gfos) 8 RI5 is independently, hydrogen, hal o,
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R' is independently selected from hydrogen, halo, optionally substituted alkyl,
optionally substituted cycloalkyl, or optionally substituted aryl;

R' is independently, hydrogen, optionally substituted alkyl, optionally substituted
cycloalkyl, optionally substituted heteroaryl, optionally substituted aryl, S(O)R",

-C(O)R'2, -C(OYOR ™, -C(O)N(R'D),, or -C(O)SR'?;

R is independently, hydrogen, halo, nitro, cyano, optionally substituted alkyl, optionally
substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted aryl, -OR'?,
-SR"2, -N(R"),, -S(O)R", -C(O)R"?, -C(O)OR'?, -C(OIN(R'?),,

-C(O)SR'2, or -NR™S(O)R;
tislor2;and
or a single stereoisomer, a mixture of stercoisomers, a racemic mixture of stereoisomers,

a solvate, a hydrate, or a pharmaceutically acceptable salt thereof.

16. The compound of Claim 15, wherein X' is -N- and X* is -O- .

17. The compound of Claim 15, wherein Y is -N(R'*); R is alkyl or
-S(O)R™; tis 1 or2 and R is alkyl.



C(0)SR12, or -N(R12)S(0)tR13; t is 1 or 2; and

or a single stereoisoner, a mxture of stereoisoners,
a racem c mxture of stereoi soners, a solvate, a
hydrate, or a pharmaceutically acceptable salt

t her eof . 16. The conpound of C aim 15, wherein
X is -N and X2 is -0-. 17. The conpound of
Caim15, wherein Yis -N(R14); R14 is al kyl or
-S(0)tR13; t is 1 or 2 and R13 is alkyl. 132

18. The conpound of C aim 1132 wherein R14 is nethyl,
ethyl or -S(0)i R1l3; t |32and R13 is nmethyl. 19. The
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wherein K is -O(CHj)g-, -C(O)-, -C(O)NH(CHz)q~, ~(CHz)40O-, or
'(CH?.)qO(CHZ)q’;

\

p is an integer from O to 2;

each q is independently an integer from 1 to 4;

X' is -N-;

X2 is -O-;

Y is -O-, -S-, -N(R'%)- or -C(H)R -,

mis0, 1, o0r2;

R' is hydrogen, optionally substituted alkyl, -C(O)OR'2, -C(O)SR'?, -C(O)NR'? or
-S(O)R";

R" is hydrogen or optionally substituted alkyl;

R'? is optionally substituted alkyl; and

tis 1 or2;

or a single stereoisomer, a mixture of stereoisomers, a racemic mixture of stereoisomers,

a solvate, a hydrate, or a pharmaceutically acceptable salt thereof.

20. The compound of Claim 19, wherein the compound is of formula (Va):



R15 is hydrogen or optionally substituted al kyl; R13
is optionally substituted alkyl; and t is 1 or 2;

or a single stereoisoner, a mxture of stereoisoners,
a racem c mxture of stereoi soners, a solvate, a
hydrate, or a pharmaceutically acceptable salt
thereof. 20. The conmpound of C aim 19, wherein the
compound is of formula (Va): HH(Va), wherein Kis
-0(CH2)g-, -(042)g0-, -(C1-12)qg-, (CH2)qg_ or
-(CH2)gq0(CH2) g-; each q is l38dependently 1 to 4; Y is
-0-, -S, or R4 tc. is hydrogen, optionally
substituted | ower al kyl, or -S(O)tj{? is | ower

alkyl; and t is 1 or 2. vconmpound of
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XC(0) RO N(R79 OR7 or

N(R)2, -R O)NQ(RN(R)Z
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21. The compound of Claim 19, wherein R is halo, alkyl, -R‘OR’, -R°N(R),, -
R'C(0)OR, R°OR'OR’, R'OR'NR),, -R°CONRR'NR,,

RCOR'NRR’OR or R°C(ONRR’OR; and

R’ is hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heterocyclylalkyl, optionally substituted heteroaryl and optionally

substituted heteroaralkyl.

22. The compound of Claim 21, wherein R!is fluoro, methyl, ethyl, hydroxy, methoxy,

diethylamino or carboxy.

23. The compound of Claim 1, wherein the compound is selected from the group
consisting of*

3-(2-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-phenyl } -benzo[dlimidazo[ 2,1 -b]thiazol-7-
y1)-N-(2-morpholin-4-yl-ethyl)-propionamide;



3-(2-{443-(5-tert-Butyl -i soxazol - 3-ye-ureidol - phenyl | -
benzo[ d] i m dazo[ 2, 1- b] t hi azol - 7-
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benzo[d]imidazo[2,1-b]thiazol-2-yl]-phenyl}-urea;
1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(3-morpholin-4-yl-propyl)-benzo|d]imidazo[2,1-
b]thiazol-2-yl]-phenyl}-urea;
N-(5-tert-Butyl-isoxazol-3-yl)-N'-{4-[7-(2-morpholin-4-yl-ethoxy)imidazo[2,1-
bl{1,31benzothiazol-2-yl]phenylurea;
I-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-morpholin-4-yl-benzo| dJimidazo[2, 1-b]thiazol-2-
yl)-phenyl}-urea;



N-(5-tert-Butyl-isoxazol -3-yl1)-N1-{447-(3-piperidin-1-
yl -propyl )i m dazo[ 2, 1-

b] [ 1, 3] benzot hi azol - 2-yl ] phenyl | ur ea;
N-(5-tert-butyl-isoxazol -3-yl1)-N {445-(2-norpholin-4-y
het hoxy) i m dazo[ 2, 1- b][ 1, 3] benzot hi azol - 2-yl ] phenyl
}urea;

2-(2-{443-(5-tert-Butyl -i soxazol -3-yl)-ureido]thenyl}
-benzo[ d] i m dazo[ 2, 1- b] t hi azol - 7-

y1) - N- (2- nor phol i n- 4-yl - et Hgb) - acet ami de;
2-(2-{4-[3-(5-tert-Butyl -isoxazol -3-yl)-ureido]-phenyl
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b][1,3{tRnhteitntDaytiphen @l dnyd;) - ami de;
1-(5-tert-butyl-isoxazol -3-yl)-3-{447-(4-ethyl -piperaz
i ne-1-carbonyl) -
benzo[ d] i m dazo[ 2, 1- b] t hi azol - 2-yl kpheny11- ur ea;



1-(5-tert-butyl -isoxazol -3-yl)-3-{447-(pi perazi ne-1-ca
rbonyl) - benzo[ d] i m dazo][ 2, 1-

b] t hi azol - 2-y11- phenyl | - ur ea;
1-(5-tert-butyl -isoxazol - 3-y1)-3-{4-[7-(4-net hyl - pi per
azi ne-1-car bonyl) -

benzo[d]i m dazo[ 2, 1-13] t hi azol - 2-yl kphenyl}-urek and a
pharmaceutically acceptable salt thereof; or selected
fromthe group consisting of:
1-(5-tert-Butyl -i soxazol - 3-138) - 344- ( 7- hydr oxy- benzo[ d]
i m dazo[ 2, 1- b] t hi azol - 2- yephenyl kur ea;
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pheny]"-] drdl 3- (5-tert-butyl -isoxazol - 3 yl) ure| dokphenyll
benzo[ d i m dazo[ 2, 1- b}thl azol - i este

21 {353 Boyl-soxazBlrpi)- %»Eaﬂrrheﬁl mmemoaﬁklwéﬁ[@ limigazal2,1-
b}thm%oqlzg;}lj BEQ@F}OIL%al b] t hi azol e-7- carboxylic acid ethyl
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b][l,3ﬂazeg£o(%lliiaénél%)ﬁ?gc%ta%é;b] thi azol e-7-
| 3-{2-[4-({[(5-tert-Butylisoxazol-3-yl)amino]carbonyl }amino) phenyl]iimidazo[2, 1-
b][1,3]benzothiazol-7-yl}acetic acid;
pyrrolidine-2-carboxylic acid 2-{4-[3-(5-tert-butyl-isoxazol-3-yl)-ureido}-phenyl }-
benzo[d}imidazo[2,1-b]thiazol-7-yl ester;
ethyl 3-{2-[4-({[(5-tert-Butylisoxazol-3-y[)amino]carbonyl} amino)phenyl] imidazo [2,1-



carboxylic acid; and a pharnmaceutically acceptable
salt thereof; or selected fromthe group consisting of
1-(5-tert-Butyl-i soxazol - 3-y1)-344-(7-net hyl -benzo[ d] i
m dazo[ 2, 1- b] t hi azol - 2-y1)- phenyl]-urea;
1-(5-tert-Butyl-isoxazol - 3-y1)-344-(7-fl uoro-benzo[d]i
m dazo[ 2, 1-b] thi azol -2-y1)- phenyl]-urea; and a
pharmaceutically acceptable salt thereof 24.
The conpound of Claim1l, wherein the conmpound is
N-(5-tert-Butyl -isoxazol - 3-137
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24.  The compound of Claim 1, wherein the compound is N-(5-tert-Butyl-isoxazol-3-
y1)-N'-{4-[7-(2-morpholin-4-yl-ethoxy)imidazo[2,1-b][1,3]benzothiazol-2-ylJphenyl } urea.

25. The compound of any of Claims 1 to 24 for use in treating a proliferative disease,
wherein the proliferative disease optionally is acute myeloid leukemia, chronic myeloid
leukemia, thyroid cancer, stomach cancer, gastrointestinal stromal tumor, colorectal cancer,
prostate cancer, breast cancer, ovarian cancer, pancreatic cancer, lung cancer, non-small cell lung
cancer, lymphoma or myeloma, acute lymphoblastic leukemia, myelodysplastic syndrome,

myelodysplastic leukemia, small cell lung cancer, glioblastoma, melanoma, renal cell carcinoma,
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endometrial cancer, idiopathic hypereosinophilic syndrome, chronic eosinophilic syndrome,
systemic mastocytosis, Langerhans cell histiocytosis, Kaposi's sarcoma, multiple endocrine
neoplasia; or

for treating an autoimmune disease, wherein the autoimmune disease optionally is
rheumatoid arthritis, lupus or multiple sclerosis, thyroiditis, type 1 diabetes, sarcoidosis,
inflammatory bowel disease, Crohn’s disease or systemic lupus; or

for treating an inflammatory disease, wherein the inflammatory disease is ulcerative

colitis, allergic rhinitis, asthma or chronic obstructive pulmonary disease.

26. A composition comprising an effective amount of a compound of any of Claims 1 to
24 or a pharmaceutically acceptable carrier, excipient or diluent; the composition optionally
further comprising a second therapeutic agent selected from an anti-proliferative agent, an anti-

inflammatory agent, an immunomodulatory agent or an immunosuppressive agent.



