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[0004] Disregulated activity of the receptor tyrosine kinase of the
platelet growth factor receptor (PDGFR) family, as one example, has been
implicated in various proliferative disorders. Gene amplification or
upregulation of PDGFR occurs in patients with gliomas or sarcomas (Kumabe
et al., Oncogene, 7:627-633 (1992), Ostman and Heldin Cancer Res. 80:1-38
(2001)). Constitutive activation of PDGFR-a has been found in patients with
chronic myelomonocytic leukemia (CMML) (Magnusson ef al. Blood
100:1088-1091 (2002)). Gain of function mutations and small deletions in the
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FIt3 ligand is found in the serum of patients with Langerhans cell histiocytosis
and systemic lupus erythematosus, which further implicates Flt3 signaling in
the disregulation of dendritic cell progenitors in those autoimmune diseases
(See Rolland et al. J Immunol. (2005) 174:3067-3071).

[0006] A third member of the PDGFR family, colony-stimulating factor-1
receptor (CSF-1R) (also called macrophage colony stimulating factor receptor
(M-CSFR) or fms) is expressed by many carcinomas of the breast and human
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tract, pancreas bladder, kidney, endometrium and m Kaposi's sarcoma.
VEGFR2 is also highly expressed in certain intracranial tumors including
glioblastoma multiforme and sporadic and von Hippel Landau (VHL)
syndrome-associated capillary hemangioblastoma. There are currently more
than a dozen VEGFR?2 inhibitors in clinical development for anti-angiogenic
therapy (Paz and Zhu, Frontiers in Bioscience 10:1415-1439 (2005)).

[0009] Another member of the VEGFR family, VEGFR3 (also called Fit
4) has been identified as a lymphangiogenic growth factor receptor which play
a key role in the growth of new lymphatic vessels (lymphanigiogenesis).
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a cure or palliative for these diseases. For exanpl e,
(m) viruses, such as human papilloma virus, disrupt
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[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



I mpai red negative feedback | oops, may al so be the

cause of sone nmalignancies. Another strategy for use
wohod7hesrol ecul es di scussed herein WO 2007/ 109220/US2007/006613

PCT/ US2007/ 006613 5 therefdre is to repair and

pronote any exi sting nmechani smfor down- regul ating

RTKs. [0013] In view of the large nunber of protein

ki nase inhibitors and the nmultitude of PK-nedi ated

proliferative, inflamuatory and i mmune function
thiirefrae ds to tépmirand paomete: ang eixitinggmackanism for dovde

nq%ﬁeégpcaa@ées of conpounds that are useful as PK

I CHIR K “and thus in the treatment of PK related
[oggspas es, |?sfieifi/$>w§@mgg¢m?wer SHYVDIERY kird¥elidhibitors anld the

npounds_for use jn nedical treatnent, armaceuti ca

Mugiibesi afiRifeneshate s ajiye. 'n@am'a@tpﬁgaﬁaém&w%fwﬂon

dliieadbgdthere /An @Rkl ektingHedd {pidvitie Rbvéli dIassss & €
provi ded. In one enbodi nent, the conpounds for use in

cepwosoApdbat arenasefHbasEthbdditars anddhus én the treatreent of PK

- - =72 ~f. b~ R4-z3 "ZI \ ~RmRo N
relBlegHyRparer A disthsS e BR  uner ein [0016] bond b is a
S$IMMARYond or double bond; [0017] = X is -S-,

- 5) - -0-" i ]
o) sorcaTpoppaator ust ifitgfed JE8REARL pparmacgyfica)
cbmmsit[da?]éﬂd ?Qatths%s fb(r@hgd olatinG(tse -a;ctiyib?&ﬁﬂﬂiin? d&lgn?ellular
L om 0 . . niI1s n,nte rom

g3 of Rfafiet, Sr€ provided thethd Sribdifipah She EpfRchindg for
ude i BR23bmBosionscHmbeTBthddd provivet hspain driviedoshlla (1):

substituted alkyl, or opti o:{]al |y substituted al koxy;
[0024] each Rl is indgpen ly selected fromthe
|

group consi sti ngé-ofs” 7 b(Rz)m .
N—\ § | \4——(R1)n
%
)

[0015] wherein
[0016] bond b is a single bond or double bond;
[0017] -Xis -8-, -N(R%)- or —O-;
[0018] * Z' and Z® are each independently -N(R®)-, -(CHy)q, -O-, -S-, or a
direct bond; ‘ . N
[0019] Z? is -C(O)- or —C(S)-;
[0020] m is an integer from 1 to 2;
[0021] nis 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 alkoxy;
[0024] 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, -R°0OR’, -R%SR’, -R®S(O)R® (where tis 1 or 2),



hal o, optionally substituted al kyl, optionally
substituted al kenyl, optionally substituted al kynyl,
wopte7aogd2by substituted heterocyclyl al kyl, opt pamaiskoo7/006613
substituted heterocyclyl al kenyl, optionally
substituted heteroaral kyl, optionally substituted
het er oar al kenyl, -R6OR7, -R6SR7, -R6S(OtR8 (where t
is 1 or 2), W 2007/109120 PCT/ US2007/ 006613 6
R6N( R?) 2 R6OROOR7, -R6CN, -R6C(O R7, -R6C(S)R7,
1RbOR O qeamRZRﬁc PR Rﬂeemmm R,

%%3@3 ”‘R”S@ﬁmf‘% s SR e enh
6
m; PN R RELHORR! RiCs)se
R%’ (@D)QR?Mbe@tlsﬁsouZ -RIS(OUN(R)2 (where tis 1 or

o T

-RT&QW(R\IQ@(@IR R RS 7 e S (NI DE(@INR e (Where tis

1{%}:( %@ﬁ@%g@(hﬁg%@%@%% Lis RN SR o)Rre,

-RW WQ@WN(WRU@WSW’) RURRDCRIRDSR®, -R°N(R")C(S)SR?,

5"??3?‘ %@@%&W%&oﬁ@%ﬂ%@%‘% BN, "

(wirefeX AR 6R8 ) OISR
%N%R% ‘EQSZQC(NR%NWLQ{S@&O R R6(g%(c IO ﬁﬁ%%@

MB@N{ % -RENR %)F(%%@ZZRB o )I'\RZ)RW@Rg

% % eﬁﬁ@@ Rgﬁ g)ﬁ%;?cﬁc:(O)RS’C(S)R7
-R ) @iﬂ@( (Q)W%q (S)OR’
-Rgggmw)@%% ﬁR&eC(‘Rw@)S)N(R?)z

-Rﬁ@%ﬁ?ﬁ!‘m@“ﬁ RF%%&Q I SRR

e, oﬁiﬁ“;“i&%??. riorD, kmommw Rk

-R R’ bnd' R @(@;N(fp)z RIGRA RL2, -C(OCR 12,
Cg' HOS R12) S( )tRlS (vvheret
[9025) or 2)ea°hd62'§]m¢80¢@dwm%ﬁj@ﬁtedﬁmrv hygiregen. glangitro,

gsié’rﬁci,(zlﬁﬂl_daéll l@l%%hfdﬂé@@l lk—!ij XR12 N[RER, -S 131(%/heret

_ % where t is 1 or % 1
is. tOORHRC(O) C(Q)@X%ﬁm -C6P)SR( 02)-${( )ISI@)R

WHER Eistq 6?2{1 or 2) [0027] R4 is selected fromthe
group consisting of optionally substituted alkyl,

[0926] onal | R Sisthwdregernchaiet pitroc gran, optisniadysubstituted alkyl,
Qe s e SRR (ORRLATR Yoy Cio)Rz cl00R™
-G(RAIN(R "RemG (ISR ™, or -N(R'?)S(O)R' (where tis 1 or 2);

[0027] 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;

[0028] each R°is independently hydrogen, or optionally substituted

alkyl;



optionally substituted aryl; [0028] each R5 is
i ndependently hydrogen, or optionally substituted
wal2kyh1p9id® 2007/ 109120 PCT/ US2007/ 006613 7 [ 0829jusemciocs13
R6 is independently a direct bond, an optionally
substituted straight or branched al kyl ene chain, or
an optionally substituted straight or branched
al kenyl ene chai n; [0030] each R7 is independently
selected from (j) or (ii) below [0031] (i) R7 is
[a0g0pct ed feash Rhis independentyl a dinegt bondyam ogtianally substituted

SR cHE A S B R BN Bl e o
beamfﬂedltilk?niyl/leyelohaﬁdwl optionally subst ituted
RS I AL AR T

[ob3apti tut g Fﬁeiweq@dtéhy}om Bl g&s\ad; bwngg’aﬁg of H?Qﬁbgen

heterocycl | al ky optionally substituted heferoar

oBer Al Shattie aliod: DBioRRI RS Baed) APy lopbio RG]
slbdt tufé@al&?@ls obﬁSﬁélﬂﬁéu%t&ﬁeﬁr@ycﬁSQﬁllt SpM@hé’ﬂ}l Sds¥¥ituted

are attached form an opti onal | tut

cn@peikwwlwlwp@nailmsmmt?d AiYs pptlgﬂ@lév mlv%tﬂ@@dyarelky'
%ﬁQﬁa’ﬂ% §§oétﬁ fe%dr?é%SF&E’c;J&M V%pﬁEJn%‘ﬂ&%t%g 'E.gﬁ% {H?t&beyaylalkyx,

Oppomaihraﬂsdllystttulﬂeslthetetcmj’ybark@ pptionalht $lﬂbﬁ1ltmjsd heteroaralkyl, or

[‘{c:d?? bl E;I W%l tP§8£Heng? e %&%@ M&"iﬁ%ﬂ% g, attached

farpt ao mnltlloy\aﬂyl babsmtute:ﬂ hete;bcycrlyjtormmidrmlly lshbstmm(é tieteroaryl.

t | | stitut h
) oL RO ieR A R O O R S peisting of
Eﬂbﬁéllyt wwlt@l%ﬁ&élnﬂf ) tu@ﬁ@llwﬁibmaﬂehyalﬁeubﬁt bpu’érﬁily
et erPo%[al ky {OOSgE each i s i ndependent

sypstity PS’fY%’bQP iegal S'é‘ﬁtﬁﬁ’f&ﬁt‘:)fﬁloa'bwaﬁ%%ﬁ'g W%Med
g&@bﬂxg&kﬁno&iﬁﬁéﬁ%dB‘stﬁk&éatdr%lubgﬂoﬁéﬂﬁ‘sigl%tltﬂfed aralkyl,

ranc | éne chain each
ophg@wwﬁtqtytegﬁp@sfwcm Gintiaallyssbaitsnd eteragyeyialkyl,
Eﬁélﬁﬁé‘ubélﬁu ean?étévoawbéﬁa bp&.sﬁaw KibstitQld r@étalréa/raukyu

stltuteda opti1 onall substituted al

[QQM onal | ;eamb?»%i& lﬂﬂ@ﬁeogi@mf@aamﬂptioaptly sHbstityted gtralght or
|
o é‘lk?l@neﬁfgu‘? %tlé)ll &t gilggﬁpbg{ﬂ@éé! Kraiye to'r%‘éu‘?c@hed

ary , optionally substitute opt i-onal |
athﬂwtartmcfwnhet erocyclyl, optionally substitut ed

oot SR RN TS b e 8 iing o
hRdfbgan |qm¢iepahwenb$t3tuw alkyk optiooally sebsfitutgs alkenyl, optionally
SR BB, cBPOORRASLA TR Sty Phlshany supstireo
cgeibalkiytaliy doplideyaliyl submpitutedadryly optibaally stiestituted aralkyl,
op%glkglﬂll is(lybsm etdI e %lrclncyyc?ytf béétﬁén%n? substituted heterocyclylalkyl,
optionally substituted heteroaryl and optionally substituted heteroaralkyl; and
[0036] R'3 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 aryl, optionally substituted aralkyl,
optionally substituted heterocyclyl, optionally substituted heterocyclylalkyl,

optionally substituted heteroaryl and optionally substituted heteroaralkyl.



cycl oal kyl al kyl , optionally substituted aryl,

optionally substituted aral kyl, optionally
weubstiotzoed heterocyclyl, optionally substituPedus2007/006613
het erocycl yl al kyl, optiona$ly substituted heteroaryl

and optionally substituted heteroaral kyl. WO
2007/ 109120 PCT/ US2007/ 006613 8 [0037] In one
enbodi ment, the conpound is selected with the proviso
that, [0038] (i) if -Z1Z2Z3R4 is -NHC(O Bu then Rl may
[0037] be et mope erhbodigjerti the codmpBLAd IS Raleicted @ito)tRproviso
tv\,here Rp = methyl, or ethyl, then Rl nmay not be

dr oxyl, nethoxy or net hoxycar bonyl; [0040] (iii) if

[008872Z3R4 () o -ZNEKZB'G6 O\ O)Wmn% mayetdhple ethoxy;

L Rﬁl}s'ﬁj%%%(%m@{ﬁdm whier L%Q%?%%P'&‘Wi then

g PE 042] (v) if
<o Syl sesmbemnatp o, ()

[1040hoxy oiiipifhéx 23?6033’}'”55(03%@%& whef:Re —amethyl or

Xt f mc mxture of isomers, a
efﬂgi\( vtgtE E F@ﬂmI??g{B;tbe% %q%tﬁ f od ru%R as a
i

[Q9dai maceut(ivy a‘I-IZyZ RS ept—&}jﬂ:@(@ wdrase Ry £ ooathyl, on ethyl,

ene prOV|ded herein is a
rﬁﬂhﬁnﬁ%%&bgﬁgényaggégggg%le dalt of the conpound of
[dodzyul a (I(y) if A’ BEER? ebO@(BOH3, thHen BROnpayindsbe methyl,
n? $V|ded erein is a solvate of the conpound of

6 .7I'n one enbodi nent, the conpounds provided
[doaASEi nrrb [ (sj 2 ayighd Bondér, eamrpaumlohfsofrmrm saganpic rhixture of
one enbodi nent, .t he .conpound, prov erein
GRIRug VARG CYATRIERT S PPy bt AP tAssuEay
a@&gﬁggﬂﬂ§m@ﬂﬂyébﬂd to one or nore kinases with high
affinity and nodulate their activity. In certain

[4ddi nent!d oneRMbedimeth the C%moymi R{AVidednergid 5@ or
phhﬂﬂé&@utﬂa‘lwrﬁc@ép%mé eaf dfhﬁ@ caamdﬂl\dncpmolrrﬂureeg) aifone

enbodi nents, | ess than about O. nM 100 nM or

eadaqumenh tbﬁ@onmmS pW@%hﬁ%’h ifsa splyate &f thrpempound of
fmg qi)eqﬁ 'o\ﬁ% érﬂboémﬁé’ﬁtc ke Eoulﬂp%@nﬁ@s p%vncliéeqféréincls a hydrate

Ki nases, 1.e. are at
oanom;nexunasqfefotmuat(l)l elasone gmbmemoahe icoBpatdsprovided

"BRUAT pafoaREDh oo BKa S ORRUBRNL i T 24K nase(s)

[thsﬂ)ar ed tSuch cempopnd$ euand:dndat ito ane armerekivases withohigh
erzd Hﬁ%u?%mﬂgg%?}ﬁ?ﬁ cankgﬁ%%ecrﬁg Hti%ntt QSCH%BHp%%nds

edbfbutrmal Eikdspd€efoyr. binding affinity of less than 1- uM, and in certain '
embodiments, less than about 0.5 uM, 250 nM, 100 nM or 50 nM. In one
aspect, the compounds provided herein are selective for a specific kinase, or
specific subset of kinases, i.e. are at least 5, 10, or in another aspect, at least
20, 50, 100 times more potent, as measured by any of the in vitro assays
described herein, in binding to the desired kinase(s) compared to a non
preferred kinase or kinases. In one aspect, the compounds selectively inhibit
the desired kinase(s) without significant effect on the non desired kinase(s).
[0046] Also provided are pharmaceutical compositions formulated for
administration by an appropriate route and means containing effective
concentrations of one or more of the compounds provided herein, or

pharmaceutically acceptable salts, solvates, hydrates and prodrugs thereof,



[0046] Al so provided are pharnmaceutical conpositions
formulated for admnistration by an appropriate route
weandmwans contai ning effective concentrati onBCOUSOVE/006613
or nore of the conpounds provided herein, or
pharmaceutically acceptable salts, solvates, hydrates
and prodrugs thereof, WO 2007/109120 PCT/ US2007/ 006613
9 and optionally conprising at |east one
pharmaceutical carrier, excipient, vehicle, binder,
athidl apitnallgiceimt resing bt Iu;asa@eetpharmadeuainal cariedaxcipient,

S t eni | av t. 047 uch .
vRhicie.dinder, ARERE dfateaatHite e Iricant ¢ dar; Septaping
%‘@ht of hgvérr@bgaﬁ% prevention, or dalmal [ gr ati on of
i seases or di sorders t a are npdul ated or erw s
47or oq thush BRaMTERe VAL SOMTRoS AR db v SESuts affectve for
tl%‘ &redtmBRt, Gbré\\/@rm&mbrcamél%féﬁ§n ioh @iéﬁysesws@déﬁ@ﬁ'féﬁ are
disorders include wthout limtation

msamdetey of; aihlenwisegaifesnied kytprotein kinpses Gﬁ’éséﬁlatﬁsll qifé@ﬂses) or
0?11% ore Qgﬁw'p%lﬂ@tdrr&ugbg tﬂ@fe"&‘f. SUVéehL S?Qééboara&lléa lors include

'ypopharynx, “l"arynx, nasopharynx, nasal cavity an
V\Uﬁ\oal’aélgmat@nhuses sal'ivary gl ands); |ung cancer,

[b@ﬁégd' ng A)?EEH: llrLcIuc;ﬁPngr géfﬁ&r imR&d1S %lalj Suleéw&%cer

gas r0|n stina cancers, 1nclu

(esgiphting dip, osa1coamty gasphiacyrcahgyeophantmg &oryak, masaupé‘na,rynx
ancr ati c._canc ncer

8] erdBerd pRRaERa SIHRER ALY e R Ersgy ncluding

serdICes!| mfngt(f&o’wpmltbﬂ!-@méll ot lelhg dﬂr@éstgaaftﬁﬂlrestmal tract
[ cancer of uter

necol.ogi ¢. cancers, includin
oS, mQuiioar Sphasieal Ean e SBSHY Corfay: FPrEmancer, anal
CUACERpHRNEStIc cANGSr AverCeHfRlr, g@tidadéodaicer, extrahepatic bile
trophobl astic canecer negpl asia; testicul ar cancer;

ducf fapGer capeet ahiherampilie o ypies; breasi caneer gypecologic

cencBAY, InQLarRY, caABEES: ut@hﬁétc@rﬁxceéﬁ@én ofRBEIUErikABEAY,
urethral cancér; neurol ogi c tunors; endocrine

viggial §§ﬁ§erv|%‘(q}(ﬁaﬁ§:e€’a‘?\(ﬁrm eAngad, gestatiopal trophehigstic
dAreer ﬁéemég)ﬁ QEBicLAS @aﬂ'ﬂéercQﬁﬁélgﬂaéifﬁaﬁcﬁ%mncludmg, renal

par at hyr ol carcl nona and tases to endocriné
agingati Hrinaup igdernanser, RivstAie @aneer qranilereanses, urethral cancer,

r&%‘ﬁ oftelUm &Rt EhBBERRe n§8 mnﬁ&hﬁl ﬁé‘r}:age lg(éll?IeSCe"

osarconﬁ a cancer r|S|ﬁg
toemes,gihendhromocsitasar adneaal sorfticat cammnsar panadivyroid

i I.n I t t arise in any of
ctalgcg'krgre ao%%?ﬂﬁ% %% to eﬁ&%ﬁf\gé@ﬁ?{%ons' velssel sy
[0beg] carr yFblttbeldexnmbgesmf ca}muem arabdsalatgll caroinbma;
tissue %%Lgonas ncl ude veol a

g B8 B8 Bcati e SRl S8hbalfliing T EMRage
dellpbs&ewim\ym‘m!mmmbséncanSdfﬁ tigsivecsdroomas, including,

malignant tumours that may arise in any of the mesodermal tissues (muscles,
tendons, vessels that carry blood or lymph, joints and fat); soft tissue
sarcomas include; alveolar soft-part sarcoma, angiosarcoma, fibrosarcoma,
leiomyosarcoma, liposarcoma, malignant fibrous histiocytoma,
hemangiopericytoma, mesenchymoma, schwannoma, peripheral
neuroectodermal tumours, rhabdomyosarcoma, synovial sarcoma; gestational
trophoblastic tumour(malignancy in which the tissues formed in the uterus
following conception become cancerous); Hodgkin's lymphoma and laryngeal
cancer



hemangi operi cytoma, nmesenchynoma, schwannons,
peri pheral neuroectodernal tunours, rhabdonyosarcong,
weyoaviosd2o sar coma; gestati onal trophobl astic PCT/US2007/006613
tumour (mal i gnancy in which ohe tissues fornmed in the
uterus follow ng conception becone cancerous);
Hodgki n' s | ynphoma and | aryngeal cancer WO
2007/ 109120 PCT/ US2007/ 006613 10 [0050] In one
enbodi nment, cancer conprises various types of
[dosorerri lasones gntboalimeht, mancet yowiponsysivaribasltyemmpf leukemias

ron el oc |c L t bI t
s,, BB eEoNE BhRGio ReE2: SiRbl mvEVER I eria, acute
yﬂ‘u&%@ﬁé ietikehfid] k@éﬂté m{§185éholi® leniardratiacetet myeloblastic
acute | eukem a includes, but is not limted to

lewkgMifer ent i at ed AML (MO), nyel obl astic | eukemia (M),
[d%g!l obl Iﬁ}é&ﬁrﬁe én@b‘&?’nfﬂﬁt% '\@éute@ftﬂi%laoiﬁl‘.ﬁlo%é BUKRMG limited to

vari ant ononocytic | eukem a (MW
uodnfﬁﬁﬁemteeerMw(W)emyﬂopmatlpdeqﬂmma) (M1 ronysigblastic

KT G Rlam TSROl HERTTa e 6 Mo TARIR MRS | ©

acu dcytic
myaldm@onacyitd leukenda Lwtzssor MéLMearram w:ﬂfaeosjnoghiﬁat[wfilh

t he bl.a t cells th ne - I L ‘
efasate i SaTa Ofiph AAnEEeH AR (bt T daseblopRate Kuemia
(MGMK ﬁ%m&em&?dgﬁfmﬁe deate lyinbhocitit lewdempipgALiLpdncludes

oh| ast s ce re L2 -] tuy
TRdbAbPRanaics i P tied G ihe HonsBaral B C8hS), tymus
(‘(’ T:eﬂ@ &i3d Hfmph dodesel e aaume ty hocyummtkbhﬂat@ categorlzed as
B-cells Burkjtt's cells {_ ﬁrsb qe
arMalIresaRRaRRg Iy B gfsj'%ﬂf&fe%ﬁs s ggar fnmature

an8l ABombrPlic (PAAbIkly sPRPBY) Mnﬁ(ﬁﬁli’tﬁést@ (FYSSIRBr pre-B-cells) and
enitourinary tract, squamous cel |l carcinong,

lysephoklastsciyssils; sBlé;rKrt%ﬁﬁ"S)gl i obl ast oma, |ung
[ er, bl ﬁd&%e%%ﬁ%enp%%ﬂcéf‘é éﬁ%r‘b@%&ﬁﬁach gastri¢, bone,

mel‘anoma, prostate cancer, breast cancer, small=cell
ovanyg qodnmdungl lanalire taeynxg lwmtuwase@ngsnlt@um@w tract,

eml-a'{ Q{'éréé]ﬁégrcmg Fast 5&52[(?@55@&3%%rglloblastoma Iung

ogl c cancer ‘or ncre cancer
caacer, hihdder canges, hgad egdmm:k aaelg:leenmsla(nqmg prostate cancer,

o AR LT B Bl e el concer
demitbarinasy eantterhgastraintastinay eances, heulatoiogic cé@ﬂrs:)r
e MW
Bpléclrsor bélbacutedymphobistiatieckérnias, myeiodpsmastir leukemias,
'I%cel?glctgt%nltympho%las Pcclg{lkemlas Iara\lé ¢ ﬁronlc ?r?yeq gel%usb Rilfkemias
(CMLs).
[o053] The cancers to be treated herein may be primary or metastatic.
In one embodiment, the cancer is a solid or blood born metastatic tumor. In
another embodiment, the cancer is metastatic cancer of bone.
[0054] B) Nonmalignant proliferation diseases; atherosclerosis,
restenosis following vascular angioplasty and fibroproliferative disorders such
as obliterative bronchiolitis.
[0055] C) Inflammatory diseases or disorders related to immune
dysfunction, including, immunodeficiency, immunomodulation, autoimmune

diseases, tissue rejection, wound healing, kidney disease, allergies,



[0054] B) Nonmalignant proliferation di seases;

at herosclerosis, restenosis follow ng vascul ar
weang7opdraety and fibroproliferative disorders sgThS2@3/006613

obliterative bronchiolitis.110055] C) Inflammuatory

di seases or disorders related to i nmune dysfuncti on,

i ncl udi ng, i nmunodefi ciency, i nmmunonodul ati on,

aut oi nmune di seases, tissue rejection, wound healing,

ki dney di sease, allergies, WO 2007/109120
irﬁﬁﬁ‘utdﬁi@@?bc%ﬁﬁﬂ@easﬂ Liuplusdbnythiematdsisyerthditise astoarthritis,

Lupus, Eryt hemat oS, S arthhltls osteoarthritis,

'?%ﬂ?}ﬁﬁq"g h&F‘?h?W’"& Qgtr WS nd rhinitis. [0056] D)

[do¥egCt i ousDylirfectinss dieda@é@dweﬂlétbdremhea vid viaal &irbacterial
bacterial pathogens. [0057] Conpositions and nethods
PRYICGE Bt i ng a di sease conprising administering to a

[@oémg ect arCSHp%%‘Ftion@. ama).%tthéas forltdatifg $HRBaseldomprising
factor receptor n@_)fem)du ating conpound are

agrydistiingh i a.auquqﬁ apreffeciiysAinaunt ¢ Fof 3 Ké ofi feasesl| factor
r&EEIStBY ng?@ﬁ%%fatg%&gﬁﬁgUﬁd ard r&né@@?‘%réﬁ In one

carcin I'n sone e cancer .
esmlodimssit] theudiseaseiscsanasr. libna@amer@{nb@dlment theodisease is

SIBOGIE T odhE GRS REURLP ARG ITund RanXE!, or

ano cdnceér
blraastmar‘rwr Imahomarmnbodlhemaﬂmedlseasgls prostatercastinema. in

ment s cer is a ant t unr
vEE RREHTE Hribaditeriafie fansn s e PRotbi caned™ I Ahaies
elmfbcﬁdm'earﬁmmcbamm& glidveal duo kﬁheraems)oaauénetsnu&t ogmmus a
em I ment
i s Ok oo el E R st ah fetigTnR 4t
I)ﬂ'hpﬁgﬁﬁl. l |t$l §c%fﬁé %gﬂlﬁodlﬁférw@ﬁhéﬂieﬁkeﬂﬂal Pﬁ@tcu@é Qﬁiﬂabgenous
e (0] e | Sease el o S a C Ssyn
IGUEREIE (M) 1B SR camRaiments 16 IeaRp a5 MEehoe [Sikgmia. In
eﬁ\%ﬁﬁ@;ﬁ&hboﬂﬁﬁ@rﬁt tH@d%@QE@% syﬁ@hﬂ@nﬁ@ﬁbcytb@% Qﬂry@t%ﬁblther
tunor, is sem gnas and/ or dxél@aerm nomas

emrdient pherinease is myeln ?@tlp@gagqms.(ﬁ%i i ffagome
e‘iﬁwam&erhy e rﬁﬁgﬂant thior¥€h g%riﬁ‘r' 88l tlﬁﬁ@rOdlnr@r'iEtheF he

di sease i s nast tunor, a, nelanoma, or

anabedipiertt m@geqmgsm}umﬁﬁo%emlms aﬁd/qwﬁaggnmmas in yet
ArlofRds éﬁb@dﬁhé@aﬁﬁe Egééfié Qg?traf?ﬁ‘ééﬂn%‘l gfrbﬂﬂal?@m%r (GIST).
ereo an a

Su JeCt N nee ective anount
yet anethar-ermmpedimant@hevisefse isomasboelFjumec eptroelanoma, or a

,ﬂ%@gﬁ@&{ gpconpound are provided herein. In one
enmpodi nent, the di sease is cancer. |n another

[e®S8]di ment Comnmeltmmmahcm toriozetingl an disestskessomprising
a%'ﬁ%?été‘ﬁﬁ‘é to Ehs%bf@c!t% PR thére%\f%rni &Fective amount of a Platelet-
Derived Growth Factor (PDGF) receptor modulating compound are provided
herein. In one embodiment, the disease is cancer. In another embodiment,
the disease is carcinoma. In another embodiment, the carcinoma is ovarian
carcinoma. In yet another embodiment, the carcinoma is breast carcinoma.
In another embodiment, the carcinoma is renal cell carcinoma. In yet another
embodiment, the disease is sarcoma. In other embodiments, the canceris a
malignant tumor, 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-



carcinoma. In yet another enbodi nent, the carcinoma is
breast carcinoma. |n another enbodi nent, the

woaowimera i s renal cell carcinoma. |In yet anoPO®mUs2007/006613
enbodi nent, the disease is Barcoma. |In other
enbodi nents, the cancer is a malignant tunor, or a
hemat ol ogi ¢ nmal i gnancy such as | eukem a and | ynphona.
In sone enbodi nents, the |eukema is acute

| ynphobl astic | eukema (ALL). In another enbodi nent,
célNgmpideesal dn aaoﬂiﬁrceinbodlmeaitQMBeateuskeinpath@VL)

I n sone ephodi nent h 109120
hyRerecehesH) @(ﬁy@flgorsn ym%enﬁ? émgpﬁ éfl d9 sease is
cﬁ%@é@ﬂbphﬂﬁ%&téﬁ@(@&@ i 16l A eintbodiments, the malignant

hyper eosi nophi | %ndrorre (HES) . In another
tumd§|m@\anomq1@r(gl lagtoma. |@rﬁr19,§h%r %@?PHH'Bﬁm' the disease is

tuﬁé‘#&ﬁglegé%k h% fil?t'ﬁ% lifRnt, S’chetcn§e£§i4 isgé‘ ABhmalignant

anonma, astomd. I n anot
praiferatioentiseases i mnas @ml@odlmﬁm, taﬁgmg'eaw@t prelifgration

d%%é%? 5 ?g{g?g%&lg‘es is, &J}QF%?@%‘?SS €l ] & <Al mﬁ‘éj értﬂﬁgafment, the

ease N Sone
diseasalis grfintbppilitératiee aisarder.dirss@mwe eérsbodiments, the

fiSiopsitaERve TRardedis BREETALR Brarshigli) 1h gt Shoodiment,
thdl filsmopesiife fativeadisorish dslidispdthic mlyelofiblrdmspr olifer at ive
di sorder is obliterative bro

[9B58Ba1 menCOmBABNNS AEBPIRERPT Veting dt §apare Comprising

abﬁiu‘ﬂ@@rmfgctd@ sLiBfeicbirPaésd tHéredPhn @ﬂ&ﬂeetanmmtaoﬂb Flt-3
met hods or treatln a di sease conpri

regaptel Moskiata voorapgumi 852 Pravided Her#iBr dBrong embodiment, the
d%@‘agétlé %ﬁnéﬂp Uppt arﬁ’cﬁth@r EHbo%ilméﬁP ARE AisdddlisaddrBidoma. In

npound are provided herein. I'n one enbodi nent, the
Sdﬂf@e@@boﬂﬁﬂeﬁ the cancerrs smeall-eplbbinaneancer; pebrpast gaacer. In

oh'?ér‘:%ﬁ {i’?ﬁ?nts'ﬂle éﬂ@rﬁ‘y‘gqﬂ @Hﬁt tulbdef, S@é‘%%"météloglc

ng cancer cancer .
meatigoanog sush ashleukamandéyraphamagnmnwtbﬁbembﬂd"aent the

o[¥EERE T A Smalllb AR AHE s o€ KB bY FRIGHBma. In
sonld gummmdeneutsh thees |dukekaiis agntsy myelogeniomsdeukemissdL) or is
L
SRR R e R LS, SRR B BRI o acre
Iyﬂlmpﬁﬂhﬂﬁlswmdde{mai(&uo hayetmkyeplassc dmuk&lmla T-cell acute ‘
0 euke
rRSRLRE W S - A) N B PRETRU g, fp anotner
e&n%@ilinemtm’l@ duy@rg!&@h& gﬁé m_f;/elcmlgsglnsallc slgnd&llimbhdn yet another
enbodi nen e disorder is t i C .
srgkwf' igeat the @%%a%%mﬁm"&&‘&o%s%ﬁwo SYRr didntpmmatory
difedsEUREarfothit FEoRRHERS, tRE dhATurigéysasmBdisdbiter is systemlc
di sease. | n another enbodlnent t he 1 mune syste

lypusopedhematasjet hppothes smbedinantnhejgiraune ﬁvai%'? Risorder is
lmmeowglediémelrﬂ!ﬁéﬁ@r EhBdfient Sthe inflammatory bowel

disease is Crohn’s disease and/or ulcerative colitis. |n another embodiment,

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 another embodiment, the disease is carcinoma. In another

embodiment, the disease is solid tumor. In another embodiment, the disease



i nfl ammat ory bowel di sease. In another enbodi nent, the

i nflammatory bowel disease is Crohn's di sease and/ or
woleevadizve colitis. In another enbodi ment, tRETIUSROMB06613

system di sorder is chronic Bbstructive pul nonary

di sease. [0060] Conpositions and nethods for treating

a di sease conprising admnistering to a subject in

need thereof an effective anount of VEGFR- nodul ati ng

conpound are provided herein. In one enbodi ment, the
isdinetastatic fumekn ieanother snthdrimentithei disease ishetratngbtmeors. In

veEafiaher BiBoqiterf Akl al RAUIIBBhobffe LURERS o1 Vet

d tunor- n anot her e Sease
aaotmyrm@nmmz te2isE A9 66 HisordEr lssturm:ratg%g@nésmo tn

RS e s et LEatbh S s B e
saRONeS isdﬂapbaﬁs samohsa, Hdﬁnéi@gloséfmhﬁ@ bnﬁlﬁ?qg*nﬁhﬁhgldsbecoma
n

di sease or di sorder is tunor i ogenesi s anot her,
[996dbdi nentC Compesiipps 2t et eafiRgheisgase comprising
agfREteiY to & '@ﬁbje?:?'iﬁ? ﬁgéd PerSRP AR effoctive nt of CSF-1R- (or

henmangi osar cona an | osar cona. 00 61]

frosngpeduipting C&mpwmat%pmdedg basging In onesrabediment, the

d o
o328 cBficor I MAHEF efifaddimiint hl Shteddt RIEHAHBRLEOIn yet
apethss @mibedimentothieddisgease i metastatio turmoboth avathert he

. ‘ .
SRS I W AIB R o BERAN e . G Bfoner
er'rﬁ)mhmaat ahecdtmana is Llangenbahz cell hrﬂﬁm@ymsmb i, ||rtya another

t ast tot ne. n ye
S S e T BB b OB hmmator
disemse0 dy tawitiser émbxbatrn@mtotl’f@rmnﬁﬁi‘e@jslt@ﬂtdlséﬂd@rﬁé sgstefic
DA A S e o AR i csorer i

inflaponeRiry ibovil Histlise. InMRther BiboaRhest, the lifIANRSH bowel
enbodiment , the i mmune system di sorder i's

disgesgisirehy’ sjsgas@IAaai dlicaAtive oplis. EmBpethesembadiment,
tHé‘fnhr%ﬁﬁBté?"sYethi/b@érdeg'issﬁﬂﬁﬁnét%nc%ﬂﬂﬁté i 9@9&&@@51/ or

ul cerative colitis. In another enbodi nment; he i nmune
egipadimeat. dbe deamyne systamadisprderris multiple sqlrarqses In yet another

eRTHIAREN, Qg‘?‘?ﬁl‘rﬁm{g sydtBfn H% |§¥§§%lgéﬁﬂuggwb%mat03|s

mul t1ple sclerosis n yet anot her
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modulating compound are provided herein. In one embodiment, the disease
is cancer. In another embodiment, the disease is carcinoma. In yet another
embodiment, the carcinoma is thyroid carcinoma. In yet another embodiment,
the thyroid carcinoma is sporadic or familial medullary carcinoma. In another
embodiment, the thyroid carcinoma is papillary thyroid carcinoma. In yet
another embodiment, the thyroid carcinoma is parathyroid carcinoma. In
another embodiment, the disease is multiple endocrine neoplasia 2A or 2B.
[0063] Also contemplated herein are combination therapies using one

or more compounds or compositions provided herein, or pharmaceutically
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[0069] The compound or composition provided herein, or
pharmaceutically acceptable salt, solvate, hydrate or prodrug thereof, may be
administered simultaneously with, prior to, or after administration of one or
more of the above agents. Pharmaceutical compositions containing a
compound provided herein and one or more of the above agents are also
provided.

[0070] In practicing the methods, effective amounts of the compounds
or compositions containing therapeutically effective concentrations of the
compounds, which are formulated for oral, systemic, including parenteral or
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DEYAR'ED bESCRIPTION
[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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[0080] “Alkenylene” 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-1-enylene, but-2-enylene and the like. The alkenylene chain may be
attached to the rest of the molecule through any two carbons within the chain.
[0081] “Alkoxy” refers to the radical having the formula -OR wherein R
is alkyl or haloalkyl. An “optionally substituted alkoxy” refers to the radical
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prednimustine), (mrgnones or hormone agonists, antagonists, partial agonists
or partial antagonists, kinase inhibitors, and radiation treatment.

[0085] “Anti-inflammatory agents” refers to matrix metalloproteinase
inhibitors, inhibitors of pro-inflammatory cytokines (e.g., anti-TNF molecules,
TNF soluble receptors, and IL1) non-steroidal anti-inflammatory drugs
(NSAIDs) such as prostaglandin synthase inhibitors (e.g., choline magnesium
salicylate, salicylsalicyclic acid), COX-1 or COX-2 inhibitors), or glucocorticoid
receptor agonists such as corticosteroids, methylprednisone, prednisone, or
cortisone.
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[oedajonal | y*"Haloalky!" refers to an alkyl group in which one or more of the
hydrogen atoms are replaced by halogen. Such groups include, but are not
limited to, chloromethyil, trifluoromethyl and 1-chloro-2-fluoroethyl.

[0093] "Haloalkenyl" refers to an alkenyl group in which one or more of
the hydrogen atoms are replaced by halogen. Such groups include, but are
not limited to, 1-chloro-2-fluoroethenyl.

[0094] "Heterocycly!" refers to a stable 3- to 15-membered ring radical
which consists of carbon atoms and from one to five heteroatoms selected
from the group consisting of nitrogen, oxygen and sulfur. In one embodiment,

the heterocyclic ring system radical may be a monocyclic, bicyclic'or tricyclic
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thiophenyl, triazinyl, triazolyl and 1,3,5-trithianyl.
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pht hal azi nyl, pteridi nyl, purinyl pyrazinyl,

WW@HY}?PbSWWQjailW'PeddWﬁm nyl . pyridopyridinyl,
pydayM di nyyetR¥SdyRlyihikoxy” refers to a radical of the formula —OR.R.

wherein -R,Re is a heterocyclylalkyl radical as defined above. The alkyl
radical and the heterocyclyl radical may be optionally substituted as defined
herein.
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hamaqaner Wé@éaraﬁéyk%}yl al kynyl, cycl oal kyl,
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cl oalky heterocyclyl
Qﬁl W] ar al&ﬁnd R®, teaetheyawiji th%mtmpmi@rratmwhlcmmey are
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[904081 oar yIR" isgidsalkenyl, aligirg)| cyclgateny cycloalkylay),
he¥ToBFEY hetdrbeY ARt 35Y aralkyl, heteroaryl, or heteroaralkyl;
[00106] RYis alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
hydroxy,-OR* or -N(RY)(R?); and J is O, NR* or S.

[00107] Unless stated otherwise specifically described in the
specification, it is understood that the substitution can occur on any carbon of
the alkyl, alkenyl or alkynyi group.

[00108] “Optionally substituted aryl”, “optionally substituted cycloalkyl”,
“optionally substituted heteroaryl” and “optionally substituted heterocyclyl”
refers to aryl, cycloalkyl, heterocyclyl and heteroaryl radicals, respectively,
that are optionally substituted by one or more substituents selected from the



het erocycl yl, heterocyclyl al kyl, aryl, aral kyl,
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[00115] J |s O, NR*or S.

[00116] Unless stated otherwise specifically described in the
specification, it is understood that the substitution can occur on any atom of
the cycloalkyl, heterocyclyl, ary! or heteroaryl group.

[00117] “Oxo” refers to =0.

[00118] "Pharmaceutically acceptable derivatives” of a compound
include 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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alkynyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cycloalkyl or heterocyclyl.
Pharmaceutically acceptable enol esters include, but are not limited to,
derivatives of formula C=C(OC(O)R) where R is hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cycloalkyl or heterocyclyl.
[00122] 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 unless otherwise indicated, the term

“solvate” means a solvate formed from the association of one or more solvent
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het er oar al kyl, cycl oal kyl or heterocyclyl.

Phar maceutically acceptabl e enol esters include, but

are not limted to, derivatives of formula

C=C(OC(O R} where R is hydrogen, alkyl, alkenyl
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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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substantiglly chem cally pure conpounds are known to
ePﬁB%a&Fegva"ﬁ n the art. A substantially chemcally

[¢0428] CONPOTHeh, T cohfpMiRls, praRidedherieiti half be enantiomerically
stereqi sonmers, |In such _jnstances, further ﬁurl fication .

PRFSHRT b Slarggisomeric Qndiasigreomaricympiures. (1Rdhe sassgi@mino
abﬂﬂ%%?&uééﬂ's@%ﬁ reBRIiekifia) be sttty thé ReoMmermhehe a

onpound may assune alternative tautoneric,
cp@’g%raé@ﬂefpr pafially peeuBingcardtieasid resides inpenerally L. When

T A e

refeasrio e aming acids ydtiplo anel racendiss or ob eithesthadd- or

2 / ' . .

FOHiaARGR, The ARG prectpBd BhiRSBeff aédBnation

(e gutditer dSkee, déal; ehphrefers focthei -.isc@rﬁ@flﬁt%}heTammo ahie. The

ds, ided h i .

SRR SHe a0 B PaC B e SHBRR TR oL Tl pis o o

nhmtaré Q)th&é Q- @hdamlmnewbﬂtﬂe&ﬁhmlfémds Utis todss du@érsidad that
8 F&\ - or Ddorm Jéconfl urati.on for

"PI%F Fﬁ 8&%8 EntPERPHRIS Prviged halriE §V¢,’EHEF%9| y

elplmlé‘hg@tlornm vEBEAS s@sh, i oSkl iittheSart Il kedaynize t%at

used. herein, the term"amno acid" refers to a-am

agmiRiStAPRIPT & OMREEAA dn itg (MY fomn iseauivalent. fo ,compounds that

Urdefdd epimatization igvel el AHtainistratioh oﬂh@%&ﬂh@ ur?d‘ in its (S)
am no acid designation (e.g., dAla, dSer etc.

fehers to the D-i somer of the amino acid. The

@@ﬁs@nat : QE‘ is @& be RBHAERGLHA 1R tﬁglcr@)?nﬁ&lr%sdﬁﬁv%@i h&ftin may

(e.qg., diPip) refers to a mxture of

coniaip ebiral eentene Swichehiel genters may be isé sithaeths GRker (S)
ctﬁﬁﬂéurg&%% SR d%l bg%n@%ﬁreo{hetr?gf conpounds provi ded

Imerirzation in vivo. As such,
[0OM30pf ski ®Pt'cal"yt h@lv&r(t*‘)\ﬂrid -x, él:'\’():gamct éS)-hat (D)- and (L)-isomers
i nb@gff&é?iéc? Usiﬂ% hira r?t“%ﬁs dar dh‘i Jn% n&lj r%so{ved using
equival ent, T or onpou un erg epr’meri-zation
conventionalttechnigues ssuctt asnewdrsephaseripBuld in its (S)

il unas 25 bort sy us ol SrEuehenti iferernine
evantiontar? denotast thas thegorinpoahd eohigEiseshvao(d}that 769 by weight,
more than 80% by weight, more than 85% by weight, more than 90% by
weight, more than 91% 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 99.2% by weight,
more than 99.5% by weight, more than 99.6% by weight, more than 99.7% by
weight, more than 99.8% by weight or more than 99.9% by weight, of the
enantiomer.



configuration, or may be a m xture thereof. [00130]
Optically active (+) and (-), (R- and (S)-, or (D)-
weand7(ldrosoners may be prepared using chiral peynSbhon®06613
or chiral reagents, or resaéved using conventional

techni ques, such as reverse phase HPLC. [00131] As

used herein, the term"enantionerically pure" or "pure
enanti oner” denotes that the corrpound conprises nore

than 75% by weight, nore than 80% b % wei ght, nore
[00t32185% b\Vhrse 3m numes afiaiy Gven Isubstilsieghis nebsrecified (e.g.,

rRRB R el iy BbbnelB ol bR WELERL - FEPEfample

"halmallgbYniay ingiugbtqgnenor mard ar thé)ﬁ%ﬂwowdaffgl‘&nt h'ajogaens

D36, ol B TRk R irireke b R binerg petween 2

chieatic#19 né%eb;nﬁ@hgh'hcal stRIctuid) de QﬂuE%ré)pr@férQBlly cotbriols.

n.99. nor e fhan nor e
D500 o8 %§S§@ *&ﬁ%ﬂ% bhreatipris %}PFRE%W? grgpps,
drhifio RId¢ bhasther N@n&@gﬁééo&%zgn%@y iHERARH BfHbhise, 39 accord
V\L‘&O 32] Were the nunber of given substituent i's

theeqmman eage. recaanigas apPrcviefiens arpetibiRAG 1R
O&hﬁu&ﬁ@ﬁtdri BRRhenESMEhenERiu @@' Bio hé{"ﬁ' PEIEY!"

i ncl ude one or nore of the sa er ent
1Ha¥4%@ﬂ§) [00133] In the descrl ption herel n, if there
i s any di sgrepageym e{w g a chemcal nane and
chem cal structure, the structure preferably controls.
[POBER4] Aslnbm‘e&jeh'éaoeilment Hie abbperiratsi pnosidest amngf formula (1):
protective groups, amno gds and ot her conpounds,
are, unless indicatedzot in accord wth their
common usage, rat-egﬁl zb;d’ab re\g(Raz)tmons or the
| UPAC-1 UB Conmi ssion on 0 caI ncl ature
(see, Biochem 1972, 11:942-R4« SCOVPOUNDS
[ 00135] In one enbodi ment, the\§? szp‘f‘ow ded are
of formula (1): R3 ~zz ~/ b(R~ R4-Z3 R NX % (R )n
[P@BBR6] whehetein, [ 00137] bond b is a single bond or

[9@% € bor\%nd b is a single bond or double bond;

[00138] X is -S-, -N(R®)- or ~O-;

[00139] Z' and Z° are each independently -N(R®)-, -(CHy),, -O-, -S-, or a
direct bond;

[00140] Z? is -C(0)- or —C(S)-;

[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] RC 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 heteroéyclylalkenyl, optionally substituted heteroaralkyl, optionally
substituted heteroaralkenyl, -R°0OR’, -R°SR’, -R®S(O)R® (where tis 1 or 2),
-R®N(R"), -R°®CN, -R°C(O)R’, -R°C(S)R’, -R°C(NR")R7, -R®C(0O)OR’,



[00138] X is -S-, -N(R5)- or -0-; [00139] Z1 and Z3
are each i ndependently -N(R5)-, -(CH2)q, -0-, -S-, or
wea odiwerd bond; [00140] Z2 is -C(O - or -C(S)PCT/US2007/006613
[00141] mis an integer franhl to 2; [00142] nis an
integer from1l to 3; [00143] each g is independently
an integer froml to 4; [00144] R is hydrogen, hal o,
hydroxy, optionally substituted alkyl, or optionally
substituted al koxy; J00145] each Rl is independently

-RU(SORT, FREG(NRH QRO UBE (0IER )0 FREC(SINIRY)2, -R°C(NRTN(R"),,

BRUIIRRIENET L. 1Rl Bs YRR ISR Ty
-Ri$O)ORT eRhbRS eEo'lcmc Ey.l RCYD)NORT ), gviktey t isstles2) ut ed
ﬁg >3§ah§b¢4ﬁ; Z&g@%@ &%qu sz&mm;gmz

- (@) BEOWRS (w s 1 R°S 7') I)éé where t is
1. ety Lﬂ?ﬁ@?mmwmmmﬁg) RN &oiRB

%%ﬁ?ige%%éﬂg %W7 LR®N(R7)C(S)SR?,

RAGE TR oA RINER R RN R,
-Rﬁ@{"\g Wh?%gtgfrsg #PBZ ié“’@)%(%)ha' RIEINRIR, -RPOC(S)R?,
-R¥®B S(O)(D SPERNRORE-B°O0(8)@R3r -RHQC(0)SR?,

é’?f‘@%ﬁ?’ B‘Eé@l%@ﬂﬁ FRAASURE) FEORERI ), -

RESRQNRE%O)RN(W) 7))i\|(- CROIRIG@R’, H"m’SCl(CO)“RQZ‘:)(»‘J)R7

-é%&é%f@%%ﬁ%@‘%&ﬁ%@%&%ﬁw (SJORTE

-RR6 R7) R°CROFCB{DSN 5’5?7)} N(:RC)(@)RQC(S)N(R7)2
_é&s(é 9&%&3 ?@I(? 79)%6&9(@7& 7 ng\‘/_g%@c: S)SR® Tand

W R8CC( NR) OR8, R6OC( S) OR8, - R60OC(O) SR8,
R6 O N(R7) 2, ,- R6OC( NR7) NSR?)Z - R60OC( S) N(R7) 2,
[0036RoN( REaEh R?is independently selected from hydrogen, halo, nitro,

?%ﬁ@&ﬁ?&r%ér B% ) %»R%Cé O@ -SEESRD Fiere t

is RECAY 1AQS) Em:(o @(@w«n >SR1 or -N(R'»)S(O)R"
N(R7)2, -R6C(O ROC( S) N( R7) 2,

(W%% gﬂ%@f 7) N(R7)2, -R 6C(0) RIC(O) SR8,

[0RaT] O RO SisInAI ragdn hﬂem@@mmmsmmal[mmpteamkyl

ks depgpsie al

R S R R Y A Y DR 2 s IOR ™

-CRRIN(R"2p( F{I@)@R“"s@t)) NRY)B@aRE’ (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 (ii) below



is 1lor 2), -CCORL2, -C(OOCR12, -C(ONR12) 2,

-C(O SR12, or -N(R12) S(OtR13 (where t is 1 or 2);
wpQ0469123 i s hydrogen, halo, nitro, cyano, opCrmsa007906613
substituted al kyl, 1212 R 13 12 12 -OR, -SR, -N
)2, -S(OtR (wheret is 1 or 2), -CCOR, -CCOOCR ,
-C(ON(R12)2, -C(OSR12, or -N(R12)S(OtR13 (where t

is 1 or 2); [00148] R4 is selected fromthe group

consisting of optionally substituted alkyl,
[gt52nal | \(isBhis selectad %@hethécgjeumcon@pﬁtungrdlhyﬁrogen

oz);'iBf\E\lI)? Ehﬁ&u‘&ﬁ{ fr@[ ?@yﬂon%f& Bﬁﬂ?t'ltgycycfkﬁhw{ %k?gna% d
sopistitubed Iakyswbs:tptbm’aﬂ;d sabgﬂlmtéd)g%djeialky?ﬁig)tltﬁﬁallﬁ substituted
o PlopfalEY, sk roal SR dlec ol dibiaminy SUBsfied Sraikd,

o@monany onaéﬂnt)atéwhetarbuycﬂﬂ oﬁtlémlgﬁ%ubﬁtltlbﬂ'edﬂfé’téﬁbcyclyIalkyl
or . an t| aonal | ubstituted straig

°8F'°¥‘Bﬁn§léﬁ§@uéff%ﬁ5ﬁf@ﬁ ahdpofaly SupS e Ratarearaikyl, or

[0 endengil ¥wé R Sth&Mvith th@htdrhitd \Mﬂbﬁ\ﬁh%are attached
20077109120 PCT/ U OO /006613 28 [001 b
redthstituted heteroaryl,

faran agr ertianadhnaubstifited heterpsyaly| Wgomlonral

e
Omnbsary substituied aliyk wptiooptly eubwtyte;uakkenymowonauy

Sgl%%{l Ona%f?é'll@nggsqpt;&ﬁ%a gggl& Ytklf'e#cpéytléléaﬁ(g A Q%FI nally substituted

cgqlwikyﬂalkyeld obhbaal@cynbgtltutemﬂo@nyb rogitiopatiy Issbstmwlt@uﬂ aralkyl,

h l.al k | bst.i t het |

BaRaY FhPlr bt PRt oRtsRA S sk e R,

o@itib)wanyveuﬁﬁdﬂ)mad hgteirbaryl tnna h:ptthaaay gl]bk?tum'dhbtdrbébalkyl;
tt IO S S ut e .

(8B oy ol SACN RO B rtbanHn Y B aRt By s pisteg straight or

brQ0diet] alR§ldrie cisiapeEieoptionaR! ﬁﬁsﬁﬂjtéﬂ@ﬂﬁa‘ié‘rﬂ &HBtHAched

onsisting of optionally substituted alkyl,
&g Fh2i8ubst i t ut ed al kenyl, optionally

goHBy i t ut %éﬂ RYN ind@peh@erily é’eléé*éﬁﬂr&h‘\ttﬁ@ grouP consisting of

cycl oal ky tionally substituted cycloa

ﬁfq’mqu&l@aﬁww@%@ec&awl Qmuonaﬂmrsupswzgg atk@mu ‘optionally
sBbat Mé %‘Bﬁn'o'rw)éll%%ﬁﬁéﬂtb'tg@g*aﬁ P%‘ﬁb}ﬁla ¥sub:]=,t||tuted

optlon tute eterocy
cygl@@ihydajkﬁd ohtioealbhasybstiuiedonyl, mmnomng sbbsinmwlaaralkyl

oBELRERZSRL HLiog ARSI eaD Rl MRRERIE G M.
oohenﬁllsosulaﬂltupnd betgrbgrys abdtaptionatly subsiitgked beteroaralkyl; and
B rghed  RIKERNLENG, Sl Lelected 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;
[00158] with the proviso that,

[00159] (i) if -2'222°R* is -NHC(0)Bu then R may not be ethoxy:
{00160} (ii) if -Z'Z°Z°R* is -C(O)OR,, where R, =H, methy!, or ethyl, then
R' may not be hydroxy!, methoxy or methoxycarbonyl;



[ 00156] each R12 is independently selected fromthe

group consisting of hydrogen, optionally substituted
walbyd109ept i onal | y substituted -al kenyl, opti orairiug2007/006613

substituted al kynyl, optiorally substituted

cycl oal kyl, optionally substituted cycloal kyl al kyl,

optionally substituted aryl, optionally substituted

aral kyl, optionally substituted heterocyclyl,

optionally substituted heterocyclylal kyl, optionally

[sodBay i t ut gili)heZréatRA lsaNIH(O%' C(®OR, w’ﬁﬁélR#Hdmethyl or
heteroaraIkyI and [00157] 3is |ndependently
Ryl ethed R 1 P?ﬁﬁ'i‘%teb%mﬁ}ﬁo&bny sting of optionally

[66%%‘]' tut qelyaf IylzP7amt isOI@ILIW(@}@R WHéI%dRaL'FPwéthyl or ethyl,

i gnal I'y subst ituted al kynyl ‘fot i onal
t@%ﬁ imay aet bednetioxylor ehexyinal |y subst | t ut ed

[thfdsgal Ky (@Z li?yTZ%‘* ald?'s(@'@qt Iy &l %Qarf\% rot be methyl,

opti1oOnally Substituted ara ption
m@mgo(ytqme@monet erocyclyl, optional I y substituted

ocycl I I
P80 ot i 4 oL HRIP h SREERRY rmicure
oﬂmsdmetsa amacendo nikre df iheis, @i solvéte AlgRiratdor s prodrug; or
% Butlh Inot‘?yg etpoxy; [00160] (ii) if
s aeerRRbe SRLERE o1y et hyl . o el hyl
[ooms5] RL rayorwémbodimentthie coriduvxlp@vided herein is a

AReETaELipeal SederiShia ol 18 CATRe T EOLIRRIS Aot ORE

erhbodiBidht]| theCddomBbhiidis g%\ﬁ@ecﬂwe@ﬁ i91atsdMpatBBfIAY ompound of
[00162] (iv) if ZlZZZ R4 is - C(O whe

, =H,
fR@0HRI (). Jp QAmeMbocRgRt, tre @mm%&%ﬁ%@ewm a hydrate
o?IcBﬁ%%urIdO&%%lwu(éf .1 in o%é%%?é’bfiﬁ t; e(QribBund BeoViddd

may not be mnet h¥ nmet hoxy or et ho . [00164] In one
hefeisds peprodrug @ ﬂaﬁrg@mmungl of fermyledl). soner, a mixture

[ﬂ(h ddezomi‘r Sn d'hé @ JofmBhi tHE 62072 7°R8 5§p i fﬁ&ézl’{@é &t aPpara

te or a rug; or a harmac utic
p@@dﬁm emthe pbenyltnm:r eb’f ong mwmeﬁlt ohe -&rﬁ FiRfegroup is

h t [
HBEpEA T Piep pes O Bib et o PO (1) %) 1 one
[eorKyai ment , Intdree enbedimest, (iR ‘dsi apdionady eubsiituited beteracyclyl or
o;bhmhgﬁ QBHE@H&% Réterégwnéhg Jﬁhér véﬁ%&%& afg‘%g%IéH.Bed
eisnvplwmmmlri oﬂ'helswbstnpuenltsl oork®’ evﬂmdpr&smnt arecselected from

SRR A SR BBRET 8, B0 B B PRuPR RIS o
h—aZd,ZﬂBﬁdaug rsuibptiiuted bllat,estioriallg spbstituted sl tloalkyl rogtiahally
s%%gﬁ%ltecrl iapﬁ; o;laf?or%mﬁ/ seurgos%liltg%qﬂtéteFo%?/cly%lzzdz o&l}oﬁalﬁl gubs”chtuted
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 one embodiment, R* is 5-10 membered
optionally substituted heterocyclyl. In one embodiment, R* is 5-12 membered
optionally substituted 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 heteroaryl.

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

of:



attached at a nmeta position on the phenyl ring.

[00167] In one enbodinent, R4 is optionally
weubstiot1zbed heterocyclyl or optionally substpCwuse007/006613

heteroaryl and other vari aldoes are as descri bed

el sewhere herein. The substituents on R4, when

present, are selected from one or nore, in one

enbodi ment, one, two, three or four groups sel ected

from halo, optionally substituted al kyl, optionally

substitut ed oal kyl , [ |y substltu@@qMaryl

optional ly gubstybuted h lyl, q onal l'y

substituted \herefoaryl . e enmbod ¢§ is 3-12

menber ed op§#énally sy Put e heteﬁbcy 715~ wher ei n

the hetero atofis are selected fromone or nore-

ni trogen, sg'fur @ooxygen. odinent, R4 is

5-10 nenb |onaIIy su ' " heterocyclyl. In
one enbodl msnt s gl e%
substi t ut eddiet wher e$h T¥He

optionally
(Rej,ero atons are

sel ected from one or nnre ni trogen, sulfur or oxygen.

In one enbodinent, R4 is 5-6 nenbered optionally

[@(H*%%l' tut %é}% re%%rhyhm |L%’&%ﬂnderht@nsoe:{%gt(ag?!@%y%géén,

R4 IS sel ect romthe roup” consi
hao pptiop aly) seeatituszDalky) @psibBallB SubstitRidd) Eykloélki, optiohally

shb%mgte(af a&l Q to(rﬁw)]sgﬂ)%n%%%erﬁﬁélg,%’n(c)j)e%q?tipd'@@;\si@%ﬁtuted

hete]‘epeyhdent ly sel ected from hydr ogen, hal o,

' naII substit ut dal tionally substituted _ .
By i BRI PG Faghls R TS selecled from s givin gonsisting
ofubsti t ut ed het erocyclyl, and optionally substituted

het er oaryl . [0017 ] I'n another enbodl ment, R4 is

sel ected fremt b CBH’Sng1 tin ofRWRl,S) RioRoO
RoRoO Rloh/@ %_ \'//>__§
10/N
dé,s/ %HN ? ﬁi)—'é

" o <
e =y '\ s Ykﬁ% Rws

R10

[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:



NNHNNNRORORORORORORO ~-SS ' NRo
RoRo Ro RRo Ro Ro"  \-SS 1cc,, I \ HN. > 10 -5
wW02607M0RRRIi 0 Rlo HRio RRo RRo HNC HNC NN N * BCT@SH0D006613
%R and RRo [00171] and each R10 is independently

sel ected from hydrogen, halo, optionally substituted

al kyl, optionally substituted cycloal kyl, optionally
substituted aryl, optionally substituted heterocyclyl,

and optionally substituted heteroaryl. [00172] In

anot her enbodi ment gt he, ,conpEsINds  prgrwi d%cjo herei n have
formula (1), ergin RA'\s gel ealled f romtRe-Ngroup

consi sting of: 7/13@"1§g PCT / 0066 31
RoRo Ro R ®+f R Rg %o-, - 5°_SSTWY/ é o
NN5HNN, N Ri i0 RRoRio Ro Ry RRo / HN S/,

N RoRO RiBE%O?%RIOR i 0 /R0 i3 @SFHO%;N 10 N H

Rlro RRioRR o~ 5 \ H S > R
[00173] and ea o\gs $ epeé*!:I ,s%le ﬁ?ﬁgom

hydrogen, halo, optjonally sybstjtuted al kil/’
y
t

optional |y suB&it it edR§cl dal kyRY opfi on&!

; ( N
substituted ary ption subst ted he rngl yl,
and optionally ig ut "N , HNy

H R10
HN~ é , HN~g , o and N\R :
[00173] 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. In one embodiment, R'% is hydrogen, alkyl, haloalky! or haloaryl.
In one embodiment, R is hydrogen, methyl, tert-butyl, trifluoromethyt or p-

chlorophenyl. In one embodiment, R0 is tert-butyl.

[00174] In one embodiment, R* is
R10 R0
w%_é
P
O\N ,
[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

Xo'/’)a-_

-~

[00177]  In another embodiment, R' is -R°OR’N(R"), wherein R® is a direct
bond, an optionally substituted straight or branched alkylene chain or an

optionally substituted straight or branched alkenylene chain;



heteroaryl. In one enbodinent, R o is hydrogen, alkyl,

hal oal kyl or haloaryl. 1In one enbodinent, R10 is
woydrageny net hyl, tert-butyl, trifluoronethyl POT/Us2007/006613
chl orophenyl. In one enbodiazent, R10 is tert-butyl.

[00174] In one enbodinent, R4 is RRo R o OMWN [00175]
where Rio is as described el sewhere herein. In one

enbodi ment, R10 is alkyl. In one enbodinment, R10 is

hydr ogen. | n_one enbodi nent, one R10 is al kyI and the
[01781 Rvo (R)aythasteer. witbthe @]trogema@rremmcrhsmey e

aitég@ék%rﬂ}fg%%%w]subgtﬂﬂ% 'ﬂ Fersg?agi)%ﬁgﬁnolﬁgﬂf substituted

ere I's a direc
hepdgroand] ayd subst i t ut ed strai ght or branched al kyl ene

P2 ok e ionay slipRHtiR SHo/Mt 5b by Ehed aikytene chain or

aR@ptidpall) suBettASd straidH Gk BPhnéed afRéhgidreoeidiar Wi th

the nitrogen atomto ich thegy are attachedforman
[80bnal | ynansther embgdiaent: &y‘él yl or optionally
substituted heteroaryl; and 79] RO is an

optionally substituted tfaght oty branched al kyl ene
chain or an optionally substl\t_uo;/ﬁd strai ght or
branched al kenyl ene chain. [00180] ’'I n anot her

[eoniBayli mentwhdRe Ks -e¢0>(~N<mwz>ar,- -(CHE,01 omclglaz;%qowum-%
@éﬁbﬁ&@dﬁﬁéﬁ@@ﬁ%@@@ﬁﬁ(%w@g §NH( CH2) -

_(_C( )%ﬁé%i(flﬁ%a)@éﬁ%& Clbdg(}]?)- = C.Hz)q ora direct bond;
oagaar s oV K-8 gb. S el o

[dP@5$3] p.d&a?wmtegsﬂﬁbm‘o@mzo to 2; [00184] each q is
|nde endent ¥ an integer from1 to 4; [00185] Rl4 is

gen, @ifindgpepdently andategerfiiom dgoidnal | y
PO R T i o
sphatituted cygoalkyl, op)lonam( @Jmmute@@e@awl optionally substituted
anftl QM RI2)ghert is 1 or 2), -C(O)R'2, -C(O)OR2, -C(OIN(R"?),, or
-C(0O)SR'%;
[00186] R'® is hydrogen, halo, nitro, cyano, optionally substituted alkyl,
optionally substituted cycloalkyl, optionally substituted heteroaryl, opticnally
substituted aryl, -OR"?, -SR"?, -N(R"?),, -S(O}R"® (where tis 1 or 2), -C(O)R"?,
-C(O)OR™, -C(O)N(R'3), -C(O)SR'?, or -N(R'?)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, optionally
substituted alkynyl, optionally substituted cycloalkylt, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally substituted aralky!,
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 cycloalkyl, optionally substituted
cycloalkytalkyl, optionally substituted aryl, optionally substituted aralkyl,



-C(O) SR12; [00186] R15 is hydrogen, halo, nitro,
cyano, optionally substituted al kyl, optionally
weubstiotnzoed cycl oal kyl, optional ly substit ut e@CT/US2007/006613
heteroaryl, optionally substituted aryl, -OR12,
-SR12, -N(R12)2, -S(OtR13 (where t is 1 or 2),
C(OR12, -C(OOCR12, -C(ONRL2)2, -C(O SR12, or
-N(R12) S(O tR13 (where t is 1 or 2); [00187] each R12
I's independently selected fromthe group consisting of
Oﬁyéﬂé@\ewbﬁiﬁﬂt&%mﬂeﬁomt optinrealyad ubgstitutedthedemicyglylalky;

T e

[@omgl t ut 9 arftR&CSRHFhKN], R1qgtHa<P<Faénk 1, SRASRT L 'ﬁsﬁQR )y -

aryl, optionally substituted aral opt| onal

FgW@ORth’q@R?@RSCMOﬁQN IQF@: 'Qﬂ*]?d hkéhg?oaryl

heteroc cIy al kyl i onal Ii/ sub

N} }IﬁORagﬂR G'f(?il e elgr %InklyFll7 ﬁ%roéguq 1§i§tlonally

i c% R13 i s i ndependent rom-t
seeﬁ%w&d ﬁ&ybfor)t!@pallb ﬁabstytumbs&enut eptiahklly substltuted alkyny!,

OEHEQQ'F%‘{% dtﬁHfé%‘ ér?wééi%labé | ly Q%Atﬁﬂ‘@' léélé:loalkylalkyl

oplienaliy sybstiteted awhldpﬁmmﬂ;subshtadbd ayadkylabgiibradikysybstituted

oGP R0 gt 05 e B 5B B

hefarpendlaing aptlostally substitutée hetsrobydlkylopt i onal |y

h | |
(G0 ary N S SBBPHIIE R RD EBER, CEaa. eSSty Fvcroxy,
rr[élﬁdﬁﬂ]dlémywmhhﬂbrﬁfbﬁd ment, R is halo, alkyl,

[Ooggﬁg N( R‘I}S gl:%m%;né@ t%:o% %N( i gjsg(g?rr?t%?dlment qis 1,2, 3or

4: FaCne) EAORMENOR/isY dir&eHEAdN( R7) RIOR7 and R7 is
%q%dr ogen, opti onal | y. substituted alk optionally

841 't ut 48 cap@RbedingAt S-Sy %B§p¥W@abw1w1 Xis -
NPR®)- ORRAkley RS H@ﬁ?o W%P%We‘?%]l 1n GR r@"raérjgg?dl{nﬁnt X is —O-.

substituted cyc p i ona y su
[19p] opt il eaE| %bgdmﬁmtuté& &i-aslkyNHCOPINbIRal | y

N RGO Y USRSt o

het er oc
—BEdH6HQ) burﬁu wgmmhqmmnne@zaz aiskyNHG@)NSB] | n

ey ErRingy orRch i BB g P E b B R e

(le¥ie enbodinment, q is 1-3. In one enbodi ment, is 1,
2, 3 or 4. In one egbodinent, Kis a direct bond.
[00192] In one enbodi rrent/\Rﬁ is -S-. In another
enbodi nent, X igg_=NyNCRGYE, Jpher®IRE is hydrogen or

| ower al kyl. In arhbt helr nt, Xgs -0-. [00193]
I n one enbodi nent, -Z1Z273- NH- |
“NHC(O) N(CH3) -, - N( CHB) C(O) NH-\< RNa NHC(O) -,

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

(1a):



-NCH2C(O NH-. In one enbodi nent, -Z1Z273- is
-NHC(O) NH. [00194] In another aspect, provided herein
woo@/oenzpound of formula (la): OR3 // | RAPNIIUS200%006613
( MmHH”b Ro NLX | j (R )m4wherein the variables are
as defined el sewhere herein. [00195] In another
aspect, provided herein is a conpound of fornula
(la): WD 2007/109120 PCT/US2007/006613 34 R r/ (Rl)n
R2 X>x R4 0O ARS NN H Hwherein the variables are as
defined el sewhere herein. [00196] | nR&Nnot her aspect,
provi ded herein is a conpound of A)rﬁ;qul::\1 (rr): R \~1
(RI))n R x3- x4 1 X RENNN' "I »=®WHH((I)
[ 00197] wherein [00198] X iBi:.Sn” -K(R5)- or -0-;
[00199] X1, X2, X3, X4 are ea h}ndépendently sel ect ed
from-C(R10)-, - C(R®O0) 2= -N-N(R16)-, -0-, and
-S-, provided that nh_ n two of X1, X2, X3 and
X4 are heteroatomsNandywherein no two adjacent X's are
both -0- or - '
wherein the variables are as defined elsewhere herein.

[00196] In another aspect, provided herein is a compound of formula (11):
RO
-
“ &
R

N
oy x

,X_\‘X“ S N
G
H H
()
[00197] = wherein
[00198] X is -S-, -N(R%)- or —O-;
[00199) X', X2, X3, X* are each independently selected from -C(R™)-, -

C(R"%),-, -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, halo,
optionally substitutéd -alkyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted heterocyclyl, and optionally substituted
heteroaryl;

[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? R?, are defined as described above 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 salt thereof.



S-; [00200] and each R10 is independently sel ected

from hydrogen, halo, optionally substituted al kyl,
woptio7arad2by substituted cycl oal kyl, optional | yrPCT/US2007/006613

substituted aryl, optionall3 substituted heterocyclyl,

and optionally substituted heteroaryl; [00201] each

R16 is independently selected from hydrogen,

optionally substituted al kyl, optionally substituted

cycl oal kyl , optionally substituted aryl, optionally
l@éeél i t ut 48 anetenbedinent, thendompoundaidrovideddtearein kave

R0 syl (4 970 ol Bl i

heteiglhaviedormula @) nwkereie nois 0-8oners, a racemic mixture

| SOnMens; ol v . rate or a prod. rug: or as
(6208 e By SAbBeicdert BiE  SmPouprBirgliedisrin Ads
- fafiia 10pWAerde R &P/ 8 66dSperfetyiiditeiTréaydrogen,
heg;?Od' n,gant I th%gﬁggal]mds gr ovi ded herein have
Al AuPRIQNAlY s QwesatkyB. | n one enbodinent, the
o20BpUNdS |RIRGHSCasPeRt Shrd W e
R 3. T eos0s] gty hglg%\g?b%%?ﬂe]#n??&t aeougorrpoféh ula
(M¥ovi ded herein has formula (11) wherein R2 and R3
are independently selected from hydroggsn, halo or

optionally substituted | ower alkyl. 206] I n anot her
aspect, provided herein is a conmpound (frgr mul a
"

(I111): R7-1 ~/ ~Rl)n R2 RO Rlo = -- i s N X X~
NN-~-R HHE@eI) [00207] wh ré"ép,:x[00206] Xis
-S, -N(R5)- or %Q-+R"£002 s -C(RL0)-, or -N-;
X I AT
XSO
H H
(m
[00207] wherein:
[00208] X is -S-, -N(R%)- or -O-;
[00209] X'is -C(R'9)-, 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 (l);

[00213] 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.

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



[00210] X2 is -0- or -S-; [00211] where each R10 is
i ndependently sel ected from hydrogen, hal o,
wopte7anad2by substituted al kyl, optionally subseCraisem7/006613
cycloal kyl, optionally sulstituted aryl, optionally
substituted heterocyclyl, and optionally substituted
heteroaryl; [00212] and the remainder of n, R Rl, R2,
R3, R5 and X are as defined above for formula (I1);
[00213] as a single isoner, a mxture of isoners, a
racem c m xture of isoners, a solvate,R%Rhydrate or a
prodrug, or as a pharnaceutically abl e salt
t hereof. [00214] In another aspect, o¥i ded herein is
conpound of formula (I1lla): WRRQ0N/ 109120

PCT/ US2007/ 0066 R seﬂgem /1 N RO Z,x Rlo
X2 Oi RB N XN'2 j&lli
vari abl es are as ﬁ% r ifoed

15] wherein the
ere herein. [00216]
In another enbodi fent cdhpolnds provided herein have
formula (111) wherein X1 1s -N- and X2 is -0-. [00217]
I n anot her enbodi nent, conpdli@ls provi ded herein have

[é%@l a ( l\bhérﬁ\i@ gﬁ& .\lQrigﬁe%%ﬁ% %%r@%%rib%ggsﬁ%\%@}é Kerein.

ted from ogen,
[Gogxs]i t ut dd drotber aimbpdimgnt) 208]pdundsnpiovidedakerein have

t he conmpound i.s . af. fqQrmul 111 wherein: 00219
fgégﬁla@ﬂi\gﬂ?rr?&&ﬁ%e—ﬁh%pdg)éf Ect#d from hydrE)gen, ]hal 0,
[002179, CMarEnothet eebaldinieat) keimpatreld plovided héklrzhave
ALY W Eie Biand RO dersysenti ejasiad o hvdrogen
hahd Bt 3pBoRANddbstitudeariewer afiyl. or 2); [00220] each R3

i s i ndependently sel ected from hydrogen, halo, nitro,.
[00218] P In another aspect, the compo nd?gofformula (Il1) wherein:

[00219] each R?is independently selected from hydrogen, halo, nitro,
cyano, optionally substituted alkyl, -OR'?, -SR'2, -N(R'?),, -S(O)R"® (where t
is 1 or 2), -C(O)R'?, -C(O)OR'?, -C(O)N(R'?)z, -C(O)SR'?, 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 (I1), wherein n is 0-3. In one embodiment, the compounds provided
herein have formula (II), wherein n is 0.
[00222] In another aspect, provided herein is a compound of formula
(IV):

RO

Z75
Sy ; K\N
2
P e dhe
R R10 | )X 5Y
xéj o Z [__R3 N
‘x( N)kN X
H H
(V)
[00223] wherein:



cyano, optionally substituted al kyl; [00221] In one

enbodi nent, the conpounds provi ded herein have
woanembgu2¢! 1), wherein n is 0-3. In one enbodi remus2dh®06613

conmpounds provided herein3tave formula (I1), wherein

nis 0. [00222] In another aspect, provided herein is

a conpound of formula (IV): R / /1 KN RZONN R10

Rio >"X X2 OR3 N X1 NAN HH (1V) [00223] wherein:

WD 2007/ 109120 PCT/U82007/006613 37 [00224] Kis

[00224b) g, K 590 -(CHIL) gF TN G Ho)o ((FEY Q) —,

e R
6] X

orok+N-; [00227] X2 is -0- or

[00326 [0023(3']131(3@("’)0 or=f:; -S(O-, -S(O2-, -N(R14)-
C(2 R15- O - [00229] p |s an integer fromO
[9Q227] [OOQ%O'F ‘é%rc‘h"‘qsrs i ndependent|y an integer from

[go228) 4 [ OPi3ld. REQ igy (?)ndg?@;' %¢W4§8|§§-ﬁlgﬁ5f'ro?%(0)_;

hydr ogen hal o, 'optiona ute _
[228bnal | P I§Lﬂj”smtemrefdom>&tmal kyl, or optionally

(GBSt M RO bR IBRERSE LY

[Q02841 i t ut &RI° ogMdmidrwbntlwsbiemw frons hpdiddaH, Ghdilo optlonally
{f%tgpge‘%{ glh(l %%hiagg y sxt&t%y%}z CTQ%%I@{?ptICS)&a y substltuted

aryfi( O N(R12) 2, or C( O SR12; [00233] R15 is

S G T3 %!h?é'tllltﬁdtaélsvl

opYShAIR/ &)ﬁstlt@l%ﬁ' c@%ﬂidlhéylséﬁﬁérﬁélgﬂﬁﬂ)stlﬂﬁhﬁr%ﬁa Btlonally
@Et Lonal oA O SR Whare 1 1 or 2 “C(O)RT C(O) !

-C O)N(R12)2, 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'?, -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(O)R"® (where tis 1 or 2):

[00234] and the remainder of R®, R%, R3, R®, R'2, R'"® and X are as

defined above for formula (I);

[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™ s alkyl. In one embodiment, R™ is methyl, ethyl or —S(OxR" where t

is 2 and R" is methyl.

[00237] In another embodiment, compounds provided herein have
formula (IV) wherein X' is -N- and X2 is -O- .
[00238] In another embodiment, compounds provided herein have

formula (V) wherein R? and R® are independently selected from hydrogen,

halo or optionally substituted lower alkyl.



t isl1lor 2), -CORL2, -C(OORL2, -C(ONRL2)2,
-C(O SR12, or -N(R12)S(OtR13 (where t is 1 or 2);
wpQ0ZB4%12and t he remai nder of R, R2, R3, R5, RB2T/URI®7/006613
and X are as defined abovessfor formula (1); [00235]
as a single isonmer, a mxture of isoners, or as a
racem c mxture of isoners, or as a solvate, or as a
prodrug, or as a pharmaceutically acceptable salt
thereof. [00236] In one enbodi ment, R14 is al kyl or
[0EZ39)t R13 wharather embbdimeat, cantpbRiRls prosvided hetain baee
enbodi t R4 4= vl . .ethyl or -S(OtRL3 where t
f?rgmélaa(iﬁ)nwgr?lg I%Te?rfr@ga T%(??%’?%wa’gﬁ%t her enbodi nent,
[cozampunds [prandtHedagsset provided hepsintg a dompowhe befdimula
X is -N and X2 is -O . [00238] In another
(Bf@odi ment , conpounds provided herein have fornula
(I'V) wherein R2 and R3 are independgntly selected from

hydrogen, halo or optionally su [tuted | ower al kyl.
WD 2007/ 109120 PCT/ US2007/ 00661 i9Q0239] In

anot her enbodi nent, conpougeds ¥'ded h&reNn have
formula (1V) wherein R2 and re both dgogen.

[00240] I n another aspegts I ded herein is a

conpound of formula, (llValyRR ~ ,~ i R2 N\ (N~ , X
\~Y 3 NR 3 R g ZE'~ Z [00241] or a single

i sonmer, a mxture of isomers, a racemc m xture of

[bmh mrs, apﬁ@ls?ﬁﬁl@isoﬁmér, Sﬁmb@urlwdsf i@ﬁrrﬁers, a rac%michmixture of
.phar maceuti ca acceptable salt thereof, and.the
'%PP&%I%%O'H?T?’ ggpr@gf e 2 @é\%ﬁéﬁ”@cﬁHP%‘f“I}’. agespsable salt
t?g%,ﬁéan@ﬂf%gésiaﬂég\dré% dirRidnelsewhef® RBRAIAD Of

[00242] In another aspect, provided herein is a compound of formula
(IVb):
RO
2735
S K\N
RA__N /\
[ X B
3 JCF"
4 e
R\N N S
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.

[00244] In another aspect, the compound provided herein is of formula
(V):

K—N/—_\Y
o

2

R
R10 | N>/x
STR‘I OO = N/
X2 4-R3
X1 N )l\ N ™
H H

M



R ~K i R NVIN //A,XQRIN R.N NHH
[00243] or a single isoner, a mxture of isoners, a
woaceniog12oi xt ure of isomers, a solvate, a prog8CUES2I7/006613

as a pharmaceutically accemable salt thereof, where

the variables are as defined el sewhere herein. [00244]

I n anot her aspect, the conpound provided herein is of
formula (V): KN IY \ " ~Jp R NR-XRL~N XR

X~ HH (V) WD 2007/ 109120 PCT/ US2007/ 006613 39 [00245]

[ov4s]ei N Kwherei(FCH2)Q{ CHz) GHATEHD),O -, COERLBO(CHE) g-oror
-(C.H2)g-; [00246] p is an integer fromO to 2
~( ¥] each q is independently an integer froml to

[06246][ 0024 lis &n lhﬁageq':(fp%hQ))'to or - N- ; [ 00249] X2 is -0-
or 0250]. Yis -0-, -

[003«1:114) , each p)lmgdep@pder@(yo)an mtgg@r frmm 3(@)4 1. or 2
whgREPL] O 4 soRUgRadans |y sel ected from hydrogen

fosaasyt i t uté(czi iey&-cdlH484 , or optionally substituted

[082¥0y Y is —O-, -S-, -S(0)-, -S(0)2-, -N(R™)-, -C(H)R"%-, or -C(0)-, and
mis 0, 1, or 2;

[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 alky,
optionally substituted cycloalkyl, optionally substituted heteroaryl, optionally
substituted aryl, S(O)R™, -C(O)R™?, -C(O)OR'"2, -C(O)N(R'?),, or -C(O)SR";
[00253] R'S is independently, hydrogen, halo, nitro, cyano, optionally
substituted alkyl, optionally substituted cycloalkyl, optionally substituted
heteroaryl, optionally substituted aryl, -OR'?, -SR'?, -N(R"?),, -S(O)R® (where
tis 1 or 2), -C(O)R™, -C(O)OR'?, -C(O)N(R'?),, -C(0)SR'4, or
-N(R'>)S(O)R'® (where tis 1 or 2);

[00254] and the remainder of, R?, R3, R'?, 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. 4

[00255]} In another embodiment, the compounds provided herein have
formula (VI):
K—N Y
./
N
| )X
= = | R3 N
X‘Xr S
(Vb

[00256] wherein K is —O(CHa)q- , —(CH2)q0O-, or —(CH2)qO(CH2)q-;



[00252] R14 is independently, hydrogen, optionally

substituted al kyl, optionally substituted cycl oal kyl,
wopto7arad2by substituted heteroaryl, optionallyPCT/US2007/006613

substituted aryl, S(OtR13,40-C(O R12, -C(O OR12,

-C(ONR12)2, or -C(O SR12; [00253] R15 is

i ndependently, hydrogen, halo, nitro, cyano,

optionally substituted al kyl, optionally substituted

cycl oal kyl, optionally substituted heteroaryl,

[o%%ona”éf avasémdetp%dud@hnw todR12, -SR12, -N(R12)2,

t RL3 (where IS 2), -C(ORL12, -C(OOR12,
tooz,m)) N( m‘é)sz-ﬂ-qse) QRIPL*(Rob -N(R12) S(O t R13 (where t
of R2, R3, R12,
[oégsﬁand z;r'éqgg gg t%csc‘aw’%}?&kolr rrul

[0e26n]l e i sBifeis h;@rqgammmtmallvwbét@te@l%@@ﬁi &’? or SOR™;
ure o S ate, a hydrate or a prodrug,
l"g?éqéls a pﬁar%ag%fl C Ilélﬂdlaccept abl e salt thereof.
[0026£55] Inlsahotﬁer enbodi nent, the conpounds provi ded
herei n haye rnul
oBSES) " S an R e e et have
fokmufa (§:CH2) -, -(CH2)g0-, or -(CH2)gQq(CH2)q-; WO

2007/ 10912 PCT/ US20 06613 40 [00257] each q is
[‘)P?l‘éiﬂpende fq'leya"i‘ '%J 88"'88)‘@258] Yis -0-, -S, or
[00 514) gggaqg]m&é&ﬁ@emgu wal ly substituted | ower

0260]_R14 is Qgen, optionally substituted
lﬂpéﬁér al kyus & - @frh%@q) [Ah61] R13 is | over

anff QORGH: i S war angl, er-S(O)R™"
log%‘é%jdi rren?, %he c%ﬁ%guﬁgéoﬁlg\%ud%d hggg?n Ea\[/'? ©
(Wharetlia 1(n3): [ 00264] wherein Kis -(Cl12)g-;

[00268] In another embodiment, the compounds provided herein have

RA NQ/
[ )—x
o o) N
‘X1’ N/U\N
H H

(Via)
[00269] or a single isomer, a mixture of isomers, a racemic mixture of

formula (Via):

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
(Vil);
K—N Y
\n_/
RA__N
=
Z N
7R3



[ 00265] each g is independently 1 to 4; [00266] Y is

-0-, -S, or -N(R14)-; and [00267] R14 is hydrogen,
wopto7aogd2by substituted | ower al kyl, or -S(O t RLB/US2007/006613

(where t is 1 or 2). [00268ft I n anot her enbodi nment,

t he compounds provided herein have formula (Via):

K-Nov R2Z M x2 0 x1 NI~1 N HH(Via) [00269] or a

single isoner, a mxture of isomers, a racenm c mxture

of isonmers, a solvate, a prodrug, or as a

b5A Taceuy TR AMBER bf isbhRIrE0h ravdiicembiere of
lovari abl egégégtrlag\s{edefiﬁ%d el stgl\%here her el n. [oong] I n
isemers & selyptss @ Plodsug. ciRha mhiaimaserticalacrrptaple salt

f or nu| L e A N N \Z3-
oSt bk R e Pt L2,
[oe27ml e i sbneme embudiment of Z* 20T is —NHELOINHERMOft ur e

m{%‘gmrs, a solvate, a prodrug, or as a
_CS eutically acceptable salt thereof, where the
[0¥2F3]abl esirragotder depeok previdetinereintiemetompe00@ ©2 fornmula

one enbodi nent, -Z1Z2Z3-R4 is -NHC(O NH R4 or

(MI@)0) NHR4. [00273] In another aspect, provided herein
is a conpound of formula (Vila): Pﬁ-(_l\Ql/___\_;Y R2 Ng |
-/

- X (I
Rle
X
R‘LN/U\ IR

N
H H

7

[00274] 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.

[00275] Also of interest are any pharmaceutically 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:
R1

[ 3

N

R4-23-22-21
Table A : .
Compound No. | R* -2°-7°-7'- R
D2 -NHC(O)N(CH5)- / \
-CH,CHoCHoN o
— \_/
ol
\N/
-C(O)NH- /\
Hl o/ \N—§ -CH,CH,C(O)N o
\__/ \_/




1a'' [/ i
isoner, a m

wOTAIns120a sol vat e,
pharmaceutical |y accept abl et2sal t
vari abl es are as defi ned el sewhere herein.

xture of isoners,

a prodrug,

R3 NR-NJLN L HH[00274] or a single

a racemc m xture of

or as a

t her eof

PCT/US2007/006613
where the
[ 00275]

Also of interest are any pharnaceutically acceptable
derivatives of the conpounds discl osed herein,
el udi ng- without limtation salts. esters. enol
Eg¢ hers, eno|l esters, f¥ol vat esChaGPates, af d@grodrugs
of the conp ' ' herein. [00276]
exenpl ary c ided in Tables|A B and\—e/
bel ow. R1 Table A Conpound No. R
E3Z3-Z2-Z D2-NOELO |\|(u-|o) —GHRCRRCHPZN-O—0+1+—N—FH
-C(O NH WO 007/ 108120 PCT/ L@WGGB #208&3.cH \
-CH2C(O) NH 1} O o EJ CF3 -C(O NH - G2 dm%
N ~y "-SE4-Q(O)NH-OCH2CH2 O N~~v \|S
»—S8
E4 -C(O)NH-
-OCHZCHZN[ \o
NS ‘zL
\ S
Ci
F1 © -NHC(O)NH- 7\
[ -OCH,CH,N o}
o _/
F2 -NHC(O)NH- /7 \
_ g -OCHSCHLoN O
F3 O : -NHC(O)NH- / \
< -OCH,CH.N O
o \/
F8 -NHC(O)NH- Vi
/:N:©/‘Z‘ -OCH,CHoN %
S .
IR |
‘N/ N
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[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
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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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ag%%%%ggeutically 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 phosphatidyl 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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in a selected vehicle at an effective concentration
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anel i orated. Pharmaceuti calsicarriers or vehicles
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skilled in the art to be suitable for the particul ar
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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 smaller doses to be administered at intervals of time.
It is 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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subcutaneous or topical application can mclude 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 alcohol 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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pharmaceutical carrier, vehicle or diluent. Examples of unit-dose forms
include ampules and syringes and individually packaged tablets or capsuies.
Unit-dose forms may be administered in fractions or multiples thereof. A
multiple-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 tablets or capsules or bottles of
pints or gallons. Hence, multiple dose form is a multiple of unit-doses which
are not segregated in packaging.



and may be enpirically determ ned. [00305] The

phar maceuti cal conpositions are provided for
weadmmiosizoat i on to humans and animals in unit ®0TAIL007/006613

forms, such as tablets, capgsules, pills, powders,

granul es, sterile parenteral solutions or suspensions,

and oral solutions or suspensions, and oil-water

enmul sions containing suitable quantities of the

conmpounds or pharmaceutically acceptabl e derivatives
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e?r\wlglzyeg excipients, such as, for example pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, talcum, cellulose derivatives,
sodium crosscarmellose, glucose, sucrose, magnesium carbonate or sodium
saccharin. Such compositions include solutions, suspensions, tablets,
capsules, powders and sustained release formulations, such as, but not
limited to, implants and microencapsulated delivery systems, and
biodegradable, biocompatible polymers, such as collagen, ethylene vinyl

acetate, polyanhydrides, polyglycolic acid, polyorthoesters, polylactic acid and



days, certain hydrogels release proteins for shorter

time periods. Wien encapsul ated conpound remain in
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aggregate as a result of exysosure to noisture at 37 C

resulting in a loss of biological activity and

possi bl e changes in their structure. Rational .

strategi es can be devised for stabilization dependi ng

on the mechani'smof action involved. For exanple, if
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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



together with anot her pharmacol ogi cal agent known in
the general art to be of value in treating one or
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[00315] The active materials can also be mixed with other active
materials which 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
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liquid is dispersed in the form of small globules throughout another liquid.

Pharmaceutically acceptable carriers used in emuilsions 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 liquid oral dosage form,
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093294 cant Miteyaagvaly, liquid or semi-solid oral formulations may be

prepared by dissolving or dispersing the active compound or salt in vegetable
oils, glycols, triglycerides, propylene glycol esters (e.g., propylene carbonate)
and other such carriers, and encapsulating these solutions or suspensions in
hard or soft gelatin capsule shells. Other useful formulations include, but are
not limited to, those containing a compound provided herein, a dialkylated
mono- or poly-alkylene glycol, including, but not limited to, 1,2-
dimethoxymethane, diglyme, triglyme, tetraglyme, polyethylene glycol-350-
dimethyl ether, polyethylene glycol-550-dimethyl ether, polyethylene glycol-



and acacia. Diluents include | actose and sucrose.

Sweet eni ng agents include sucrose, syrups, glycerin
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water, saline, dextrose, glycerol or ethanol. In addition, if desired, the
pharmaceutical compositions to be administered may also contain minor
amounts of non-toxic auxiliary substances such as wetting or emulsifying
agents, pH buffering agents, stabilizers, solubility enhancers, and other such
agents, such as for example, sodium acetate, sorbitan monolaurate,
triethanolamine oleate and cyclodextrins. In one embodiment, the
composition is administered as an aqueous solution with hydroxypropy!-beta-
cyclodextrin (HPBCD) as an excipient. In one embodiment, the aqueous
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[00326] Paren era adminisfration of the compositions includes

intravenous, subcutaneous and intramuscular administrations. Preparations
for parenteral administration include sterile solutions ready for injection, sterile
dry soluble products, such as lyophilized powders, ready to be combined with
a solvent just prior to use, including hypodermic tablets, sterile suspensions
ready for injection, sterile dry insoluble products ready to be combined with a
vehicle just prior to use and sterile emulsions. The solutions may be either

aqueous or nohaqueous.
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propylene glycol for water miscible vehicles and sodium hydroxide,

hydrochloric acid, citric acid or lactic acid for pH adjustment:

[00330] The concentration of the pharmaceuticaH'y active compound is
adjusted so that an injection provides an effective amount to produce the
desired pharmacological effect. The exact dose depends on the age, weight
and condition of the patient or animal as is known in the art.

[00331] The unit-dose parenteral preparations are packaged in an
ampule, a vial or a syringe with a needle. All preparations for parenterai
administration must be sterile, as is known and practiced in the art.



and ot her pharmaceutically acceptabl e substances.
[ 00329] Exanpl es of aqueous vehicles include Sodi um
wGhbaviogieo | nj ection, R ngers Injection, |sotoRCT/US2007/006613
Dextrose Injection, Sterile2Water Injection, Dextrose
and Lactated Ringers Injection. Nonaqueous parenteral
vehicles include fixed oils of vegetable origin,
cottonseed oil, corn oil, sesane oil and peanut oil.
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concentration is sufficient for ameliorating the symptoms of the condition and
may be empirically determined.

3. Lyophilized powders
[00335] Of interest herein are also lyophilized powders, which can be
reconstituted for administration as solutions, emulsions and other mixtures.
They may also be reconstituted and formulated as solids or gels.
[00336] The sterile, 'lyophilized powder is prepared by dissolving a

compound provided herein, or a pharmaceutically acceptable derivative
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aerosols, irrigations, sprays, suppositories, bandages, dermal patches or any
other formulations suitable for topical administration.

[00339] The compounds or pharmaceutically acceptable derivatives
thereof may be formulated as aerosols for topical application, such as by
inhalation. These formulations for administration to the respiratory tract can
be in the form of an aerosol or solution for a nebulizer, or as a microfine

powder for insufflation, alone or in combination with an inert carrier such as
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(polyoxyethylene giycol) and appropriate mixtures of mono-, di- and
triglycerides of fatty acids. Combinations of the various bases may be used.
Agents to raise the melting point of suppositories include spermaceti and wax.
Rectal suppositories may be prepared either by the compressed method or by
molding. The typical weight of a rectal suppository is about 2 to 3 gm.

[00344] Tablets and capsules for rectal administration are manufactured
using the same pharmaceutically acceptable substance and by the same

methods as for formulations for oral administration.
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amount of time. Advantages of controlled-release formulations include
extended activity of the drug, reduced dosage frequency, and increased
patient compliance. In addition, controlled-release formulations can be used
to affect the time of onset of action or other characteristics, such as blood
levels of the drug, and can thus affect the occurrence of side (e.g., adverse)
effects.

[00347] Most controlled-release formulations are designed to initially
release an amount of drug (active ingredient) that promptly produces the
desired therapeutic effect, and gradually and continually release of other
amounts of drug to maintain this level of therapeutic or prophylactic effect
over an extended period of time. In order to maintain this constant level of
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and 6, 740,634, each of which is incorporated herein
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terpolymer, and ethylene/vinyloxyethanol copolymer, that is insoluble in body
fluids. The active ingredient then diffuses through the outer polymeric
membrane in a release rate controlling step. The percentage of active
ingredient contained in such parenteral compositions is highly dependent on
the specific nature thereof, as well as the needs of the subject.
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polskess biblddieal activities that selectively modulate the activity of kinases.
[00352] Such assays include, for example, biochemical assays such as
binding assays, radioactivity incorporation assays, fluorescence polarization
assays, fluorescence resonance energy transfer (FRET) based assays (see
generally Glickman et al., J. Biomolecular Screening, 7 No. 1 3-10 (2002)), as
well as a variety of cell based assays.

[00353] High throughput screening systems are commercially available
(see, e.g., Zymark Corp., Hopkinton, MA; Air Technical Industries, Mentor,
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cells include those derived through cell 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
32Dc13 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-9591, and THP-1 (American Tissue Culture Collection,
Bethesda, MD); or any suitable cell line derived from a patient with a

hematopoietic malignancy.



systens provide high throughput and rapid start up as
well as a high degree of flexibility and
wousd7ayzat i on. The manufacturers of such syst egs/US2007/006613
provi de detailed protocol $9f or various high
t hroughput systens. Thus, for exanple, Zymark Corp.
provi des technical bulletins describing screening
systens for detecting the nodul ati on of gene
transcri ption, Ilgand bindlng and the like. [00354]
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ansducti on, transfection, nutagenesis, etc.
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k%rasg%u% the lmmoglﬂed galt 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 salts, solvates,
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erfacariesd: Gongsr, RSN SRRt el Skt o
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rﬁgecp activit gsee Kraus and Vi ? F N

ediate rena ce cancer, c cers of the gem ourinary frac ovanan cancer
including Kit-mediated and/or PDGFR-mediated ovarian cancer, endometrial
cancer including CSF-1R-meidated endometrial cancer, cervical cancer,
breast cancer including Flt-3-mediated and/or PDGFR-mediated breast
cancer, prostate cancer including Kit-mediated prostate cancer, germ cell
tumors including Kit-mediated germ cell tumors, seminomas including Kit-
mediated seminomas, dysgerminomas, including Kit-mediated
dysgerminomas, melanoma including PDGFR-mediated melanoma,
metastases to the bone including CSF-1R-mediated bone metastases,

metastatic tumors including VEGFR-mediated tumors, stromal tumors,



Engl J Med (2005) 353(2):172-187, Bl une-Jensen and
Hunter, Nature (2001) 411(17): 355-365 and Pl owman et
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mast cell tumors and mastocytosis;

[00363] 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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[0%3 70] éﬁSThe ?nsu(lim recepfor\?% br}amlly vghlch mcluges insulin-like
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[00371] 4) Ret;

[00372]) 5) The HER (EGFR) subfamily;

[00373] 6) The FGFR subfamily;

[00374] 7) The HGFR (Met) subfamily;

[00375] 8) The Abl protein tyrosine subfamily;

[00376] 9) The Src subfamily, which includes Src, Yes1, Fyn, Lyn, Lck,

Blk, Hck, Fgr and Yrk;
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[00383] In one embodiment, such additional pharmaceutical agents
include without limitation anti-cancer agents, and anti-inflammatory agents.
[00384] The compound or composition provided herein, or
pharmaceutically acceptable derivative thereof, may be administered
simultaneously with, prior to, or after administration of one or more of the
above agents.

[00385] Pharmaceutical compositions containing a compound provided
herein or pharmaceutically acceptable derivative thereof, and one or more of
the above agents are also provided.

[00386] Also provided is a combination therapy that treats or prevents
the onset of the symptoms, or associated complications of cancer and related
diseases and disorders comprising the administration to a subject in need
thereof, of one of the compounds or compositions disclosed herein, or
pharmaceutically acceptable derivatives thereof, with one or more anti-cancer
agents.
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[60B8BE €S Orlt lél tsihdderb&fdli that ip tlecfetiondsy desgiption, combinations of
substituents and/or variables of the depicted formulae are permissible only if
such contributions result in stable compounds under standard conditions.
{00389] It will also be appreciated by those skilled in the art that in thé
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., t-
butyldimethylsilyl, t-butyldiphenylsilyl or trimethylsilyl), tetrahydropyranyl,
benzyl, and the like. Suitable protecting groups for amino, amidino and
guanidino include t-butoxycarbonyl, benzyloxycarbonyl, and the like. Suitable
protecting groups for mercapto include -C(O)-R (where R is alkyl, aryl or
aralkyl), p-methoxybenzyl, trityl and the like. Suitable protecting groups for
carboxylic acid include alkyl, aryl or aralkyl esters.
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process descri bed bel ow t he functional groups of
dipptSeRBW8t e conpounds may need to be protected by

[op463pbl e @"&ﬁs@&hd&oﬂfo@mﬁa (IPwedy be Reineoallyl pre@raoelqbas

i ncl'ude hydroxy, am no, mercapto, and.carbox
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yldi'net hyl si 'yl t-butyl di phenylsilyl or
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dehgaAL@&hRgEhe AN SRS f O anino, - ar di no

uani di no I nc e t-butoxycarbony
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[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



Geen, TW and P.GM Witz, Protective Goups in
Organic Synthesis (1991), 2nd Ed.,
woib@yrodnver sci ence. [00391] One of ordinary sSRCIr/USRIV7/006613
the art could easily ascert@i n which choices for each
substituent are possible for the reaction conditions
of each Schene. Mreover, the substituents are
sel ected from conponents as indicated in the
speci fication heretofore, and nmay be attached to

sSit|Eir88geni! %é@'égo'gsiﬁmg qﬁ(’ lg%d\?ég%e%o S%QI‘#F Chemistry,

Rroducts accordlng
Soed (aP9T1)skill in the art. [00392] Also it will be
t rein could
G%)@lgg? Eélgsv Nf)rﬁgg'(nsr&err%gemgmwg §fqﬁ?¥'E Z isoners,
enantioners and/or di astereomers. [ 00393] Conpounds
of formula (1) may be _generally prepared as depicted
in the foll ow ng sche ainl ess ot herw se noted, the
various substituent RS X, Z1, Z2, Z3 and R4 are
as defi ned II%X&%?-‘ Surmary sectlé; NERAL SYNTHETI C
SCHEMES AND LESﬁoQggg cVart ous TeEAts are
further illustrated by the fol |l ow ng syf}hetic

[oegYeES a@r@iﬁmﬁé%mé{y}hé%rﬁ%&‘bg tﬂ@tchStl&‘i’ ﬂsroW?th%

I|mt|n% he experlmsnta proce ur es
intRrmedia stfﬁHO‘dﬁﬁ'é? eaf:aon Withcanilieel denvatives. dEbainitial

cr@@h@WOf % isddyaha d%@fﬁﬁ%étéqgggfa'?\ b?ﬂl:{gfe’%ﬁ Ny ?“?%ctlon of the

yr opor tional I'y conpoun nOWN | N
ccgfe;sp ¢ eminagierivativg iy dryateduene ap8iC ata ﬂnsdmp@wse addition

OB ERGBA 1c) 8S Rlon  surc a

OYthand rallba&adomewadaso rrobecteiiperaturk| ov&lr g hty ThEBHMRINt may
nder st.ood that the term nol ogy used

thB8 e euniuee aBOBETRSHAS At PacgmStalieRd [ & oNitablerRgivent

syském eré)tdﬁ']fylététﬁwaﬂ'tub it wll be appreciated by
n the art that conditi ons such as

["QF\%?lce of ¥ ! nigiroediate {bpay dhen ceagied vdtttan @pprom'atnb's,
| th
sdb%@n@&tb@rbﬁll'lﬁ@dgﬁ\}’aﬁ’@'ﬁb fgg‘g tﬁesédr}éslg%rneﬂwt@;kl[% 1 he

desi red conpounds. ition

art will also appreC| atz qrany of the reagents
provided in the foll ow ng anpl es be_substituted
Wi th ot her \WO—2067d65020-PCT/US2@8- R/

sui tabl e reagent See, Taduege. 50 Sni t h K& WA Advanced
Organi ¢ Cheni st r@ 5th ed. (2001) GENBRAL SYNTHESI S

[065981REA DERn¥AdilyMRe corrédfidMairg isocyanate derivative (1) is reacted

with an appropriately substituted aniline (1eq) dissolved in toluene at an
elevated temperature. The reaction is typically allowed to stir at 50°C for
three to six hours. After completion of the reaction, the solvent is removed
and the mixture purified by HPLC.

CONVERSION OF UREAS TO THIOUREAS — SCHEME 2

1 Lawesson's reagent, s
R4 . Toluene, 80 C, 8h )L

3)
[00399] Ureas may be converted to thioureas via the use of Lawesson'’s

z

reagent. In general, Lawesson’s reagent is added to the starting urea in



0G A d 0dC 4a0 R-NH2 Toluene, 0 CR N (1)

[00396] Certain ureas may be formed via the creation
wofoi7sioganat o- i nternedi ates fol | owed by thei PCT/US2007/006613

reaction with aniline derivatives. The initial

creation of the isocyanato intermediate (1) can be

achieved via reaction of the corresponding am ne

derivative in dry toluene at O0C via the dropw se

addition of trichloronmethyl chlorofornmate (1.1 eq).
tolﬁe\mé %Fr'lldlt e rgscﬁ&?ﬁ%b% 10516690 fhr B ﬂbursoﬂ'\ém godleldowesisolvent

O roomt errgerature over The sol vent
remmyedtnhefacb@ angrtbedbicatier phlélfle(ém*ﬂgh m xture

rec t ¢ t system for
SY&TH%\%eggehﬁéﬁg% PY.gﬁDZHkFSSSSSI lMn?ér rred?/ate (1) may
then reacted with ana gtely substituted
aniline derivative to Horm4 he corre ondi ng urea. HZN
R O R4-N=Ga0 RA-NAN-/,\ R (tLT(RhJ,J, rH H (2)
[00398] Generally the oceumespendi ng sbc xAat e
derivative (1) @13 reactf¥d™With an appr@priately

substituted I 1 d | ved
(084Iat cq NerperHbiRbUTEARMAY B8 997F ALed PRy ot Rltoes

oqlcloﬂrﬁﬁ rb8ctild ﬁ%r@@psé%ndér?reﬁ‘ﬁlrkg GEndRly S salitien of the

i on of e reaction e solvent is renpved

ccila;rg‘,spbndlng !ﬁpaven@i@rlhfdl@@twaWEm' enetted iy ageivgnef a
THI

coRaREREMES gty B i IR RYE e MJRBRG o oard a
BQWhIQMeAﬁenagolm toroen tt@mpetaturﬁ welenis arded ppd the
mp@g@qﬁt L)ﬁ%)é%g%cg g/atﬁ comb#edd anlé%ﬁ%@ Bréwashed

ing ure
witlfBriné0adad Wh@i&mmmﬁe and evaporated. Purification of the

product may be accomplished by Flash chromatography (for example via

silica gel, and using hexanes, 0-50% EtOAc as the solvent system).
GENERAL SYNTHESIS OF BENZOTHIAZOLE AND BENZOXAZOLE DERIVATIVES

SCHEME 4

0

X
-+ ,C\ N x
HN" NH, H2N—</X:E;‘—-—R1
(@) .
X=SorO

[00401] 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 rbom temperature and then concentrated to
dryness. The residue is triturated with hot acetonitrile and the resulting solid
filtered and dried. The free base is obtained by dissolving the hydrochloride

salt in water, neutralizing with sodium acetate, and collecting the solid by



77 toluene and the reaction heated to 100C for 8

hours, then cool ed, the solvent renoved in vacuo and
woheoTtooaor ea purified by HPLC. SYNTHESI S OF PCT/US2007/006613

N- SUBSTI TUTED UREAS -- SCHEME 3 N R O R4-N=C=0 R4- NX

i R -O Dnethylacetamde I1{ (1) 80 C overnight (4)

[ 00400] N- substituted ureas may be generated,

provi ded that R does not contain reactive primary or

secondary am nes. Generally a solution of the

fik@tbAS P Mt EURPBLAC IS udbaBIN 26 %mﬁ@ cbﬁeéﬁéﬁa*ng

to a solution of  a corresponding N alkylbenzenam
bgazyl\derivalveand the mixture is heated at 80C

water is

G&w@kmcﬁvmﬁﬁ&ts%p BER2OTIHIAZSLE RO BUMERSTPSEREME & |

added and m xture i s extrac W The
[09$68] ned Jvgahiozpthiazede lmcenersssieivn hietdw (R2-anBnodr i ed

b8¥§n§tﬂf§%nﬁs%l%osgg{lrﬁlb% béﬁ%tﬁ% Eé—t gr‘ chrrgh”fne'rg% Iy%lr\]/allable.

e acconprli
chromat ography (for exalWple via silica gel, and using
hexanes, O- 50%)EtONN e soIventN n). GENERAL
SYNTHESI S OF BENXNETU ANDHEERE, DERI VATI VES
SCHEME 4 0 X 11N3l- CNH2H2N- ROHI0O X O
X=Sor O [00401] Approprlate 2- Am no- 6- hydroxybenzo
derivatives prepared according to a sllqhtl
[90487% i ed |Thee?f%ﬁ d?@V%W@(@éaat areppol eemmpiciaty ayailable (2-

afdli r‘ib b@hﬁﬂihléﬂg\i oB&nd é%lrﬂ:lgénz&ﬁl?zro?'?l (yl Bag bl %@tgur'ed by
of et hano

sol uti on of hi ourea or urea in a m xt ur
Cm{aaaeﬁ@éﬁrmwwﬁmm@c\mtb enmgo|uinthiecyandtie tllowed by

d&etiyigfion ith @br%ﬁqup%ﬂ%nfs 'guyigrgh i'ﬁttll?@@ghemy\?elow

reaction is typically stirre hour's ~at
tenperature and then concentrated to dryness. The

reS|de|str|turs%ted wth hot acetonitrile anwthe
res@g salil] N tered Ped. The gree sesi s
obb Niy, disssebué ng th% gﬁﬂ' 3 gén N/>—NH2

BBrg l BBr3

CH

. A
[ [ D—NH s
HO N ° @: N/>—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:

COH
(Vn
NHiSCN 1o
\>—NH2
"Bry, AcOH.
NH,
HO,C \: i, _MeOH, MeO,C N "
sto‘1 s> 2



salt in water, neutralizing with sodium acetate, and
collecting the solid by WO 2007/ 109120

wOeCH7use07/ 006613 78 filtration. The resul ti RGT/US2007/006613
conpound is used below to f®9 mthe correspondi ng
benzyl derivative. CGENERAL SYNTHESI S OF BENZOTH AZCOLE
| SOVERS - SCHEME 5 [00402] Two benzothi azol e i soners
shown bel ow (2-am no- benzot hi azol -4-o0l and
2- am no- benzot hi azol -6-0l) are commercially avail abl e.

Gl'lhEI@LFQNH/HES%I—*ﬁENz%{QSERl[/QQ&%LSEPEMé"@ derivatives

that are not commercially avail abl e -
am no-benzot hi azol - 5 oI and 2-ani no benzoth| azol -7- o@
.

can be ta| ned by zation '§ met hoxyani | i ne
ki ove y denet hyl at i gAN
Nﬂét‘h rontrlbrom utllnedlnthe sche b q}frx

S/> NH2 and S O NH2 Br 2, HOACT\Q)
6CN BBr3 BBr3 S OH /> NH2 / ES HO C N ~°2
Ester substitutions on the benzothi azol e can be

ned n ace
[‘ia)‘%;)‘{.@w t hb'yr%ré%‘iﬂﬁ? ‘%"é’” o %F%\fff%ﬁﬁed
widht 2i- urbm@LnapWoaeemMehlbne d)éscﬂ‘lwé& &néﬂﬁlﬁd afd I:&%Eﬁny heated
ne oytlin el qw
65 "'1\15]‘5?"2'92@00-11 he Sollitigpgs %W%%@Cﬁ&m Arkigecvaterbath
aNdZh&pBeYuét d‘dﬂléctéfd by vacuum filtration. After drying under vacuum
with P;Os, the product may be isolated.

GENERAL REDUCTION STEP — SCHEME 7

;
/’\/m /-‘/R

= i. Fe, NH,CI =

N X
X aq. iPrOH or EtOH N
W - W
- N ii. Hp, Raney Ni, MeOH = N
~ or HN— |

iii. SnCly 2H,0, EtOH

NO,

[o0405] Any standard transition 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 (isopropyi alcohol/water (3:1)or70
% 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
dichloromethane. The combined organic phases are dried over MgSO, and
concentrated to give the reduced intermediate. In an alternative 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 chloride (jii) and heated to about 95°C overnight. The mixture
is then diluted with water, pH adjusted to about pH8 with NaHCO3, and



WO 2007/ 109120 PCT/ US2007/ 006613 79 GENERAL SYNTHESI S
OF BENZYL DERI VATIVES -SCHEME 6 0 R1L Br NEt OH H2N X
wekodd/10M20+ X e N NO2 i [00404] The product ®8€TUS2007/006613
reaction fromschenes 4 an®05 is reacted wth
2' - brono- 4-ni troacet ophenone di ssol ved in ethanol and
typically heated to reflux overnight. The solution is
then cooled to OCin an ice-water bath and the
product collected by vacuumfiltration. After drying
exfigeted afas! fimedi with dRMorohisthahedute e@mbired é@a&icﬁ&hases
GENERAL REDUCTI ON STEP - SCHEME 7 /R1L OR 1.
ake drjed ovpoMan O£pbA 9gnqentratggto maﬁépempdummtﬁrmpd'ate
GEKRERAL RIMINELbUPLING RERCHONE 0 scREME g 00405]  Any

standard transition rret aI -nmedi at ed reactions as

indicated in i, ii, Rl may be used t )dlﬁ%ethe
nitro group to the e P duE- nmedi at “educt i ons
or any ot her reduct'\; nethods Known t e skilled
in the art may a‘s9/./k?ﬂe used to reduce}l Wénltro
group. Typica nium chlori nd"iron powder

from Schene 6 ™ an appropri at vent (i sopropyl
aI cohol /water (3:1) or 70 %wret anol) t hen heat&d to

A o theuR o SbPRBtIBRAr DS flehmetiald ahtta s bipically
rezedted eyithaamdl appeogridte dscajamatevirs todglené bh ah Qiqm\‘zadeht)aydotlc

[ (15 ~INefILtrate is. concentrated
salERban eated et 20 TG and Ridhte SrBoacton 3% Guenched by
peutingaitedth mikturesf méthwedecdnil@idmaha &ﬂeger EBﬁta@rq?Qlatnlﬁge

an concentrate

ni c hases re dried over
VA At B e odin SARARAIPSNEOUS NERIC Qs ORI VErS
af@ashs Phasé@ﬂéﬁﬁs@tédw& Rithahethyldife BRIYiHECthd BéMbfed
solubilizing group in the final “step, a suspension of

OfgRNI® SREARIER B TI9G BHETMESIAH 8N4 filterdthrbhe SlFatads

concentrated and ethyl ether added to precipitate the product. The precipitate

(i) are ad‘d-ed—td a suspensi on % nt er medi at e
Mﬂs

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

4R 3R
X EDCI, HOBt

N N
R4-COOH =« I ys o} [ p—s
P
X N DMF o J\N X N
NH2 ! = és l F

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[d]imidazo[2,1-b]thiazol-2-yl-phenylamine.



mxed wwth tin chloride (iii) and heated to about 95C

overnight. The mxture 1is then diluted with water, pH
wedpursiedot o about pH8 with NaHCO8i and WO 200PCT81606/006613

PCT/ US2007/ 006613 80 extradted three tines with

di chl oronet hane. The conbi ned organi c phases are

dried over MgSO4 and concentrated to give the..reduced

intermedi ate. GENERAL AM NE COUPLI NG REACTI ONS -

SCHEME 8 Ra R1 R4-N=C=ON, ,- xX N NHZNO NRS s R4
NRTAesB-oFErHed BrADETVES 3 schepespensi on of the

internedi ate above is typically reacted with an

appropriate ate in toluene or an equival ent

aprotic sol

and heat ed at 4(1)4 #{%gc overni .\Jhe N/ \Y
reaction | nche b&ﬁm \ng ¥2 a mxtune © ¢
met hyl enejl c i de z;%r']d \/\/aﬁgfmc:\bnpa-i—n-i—ng—a—i-‘ = I\/Egﬂ/ °

LaE$dY 9 S

and alNzed with satu aqueous Na
The aqueous phase/®s extracied tw
met hyl ene chloride, the conbined & @ extracts are
dried over M\pSO4 and filtered. The filt¥&te is R'ss'Noz-'Ni"zé
concentrated and ethyl ether added to precipitat@®RCREOINR R-4
product. The precipitate is collected by filtratNRSR(ONCHaR
washed with ethyl ether, and dried under vacuumto
give the free base. / RL Rl EDC, HOBt N R4-000H +
[--SONDW 4~ N NHZ RNR5 B. B. To form phenyl
[éﬂﬂoébs as GenRellyibe bengyiierivdtive iameagiedorith theehgpropriate

i [ cid 4l e e t. (1-
AR T REAR O TP ATE hf AR U bRk
carpqrmtel iamgt opticnally detrabyty) attneohiyhe mxdiceli Thied@ispension is then

heated to 80-90°C for 5 to 8 hours or until the reaction is complete as

e with

determined by LCMS. The mixture is cooled to room temperature, poured
into water, and allowed to sit for 1-3 hours. The resulting precipitate is
collected by vacuum filtration and dried under vacuum. The resulting
intermediate after reduction may then be coupled to a urea or amide
derivative as depicted in Scheme 7 or 8. In an alternative synthetic sequence,
this derivatization occurs after the coupling step to form the urea or amide.
GENERAL SCHEME FOR ADDING CARBON CHAINS SUBSTITUENTS- SCHEME 10
[00407] The length of the carbon chain of the substituent on the benzo-
portion of the imidazobenzothiazole ring may be adjusted by using the
appropriate 4-amino phenyl carboxylic acid at the step of the benzothiazole
formation (Scheme 5). After the second cyclicization step with 2'-bromo-4-
nitroacetophenone (Scheme B6), reduction of the nitro group (Scheme 7) and
coupling to form the amide or urea (Scheme 8), the resulting intermediate
may be reacted with an amine to produce the amide analogs as shown below,
which can then be reduced to amine analogs.



hydrochl ori de) conditions in anhydrous DMF wth the

appropriately substituted benzo[d]imdazo[2, 1
weohpdhiogzol - 2- yl - phenyl am ne. WD 2007/ 109120 PCT/US2007/006613
PCT/ US2007/ 006613 81 SYNTHESI S OF ETHER DERI VATI VES -
SCHEME 9 / /OHK2C®B /iO NY NS+ C N, |7~ "-4P R
OCNY Il NWSP\ N R-~Ris -N02, -NH2,
-NR5C( O) NR4AR5, -NR5C(O) (CH2) gR4 [ 00406] Cenerally the
benzyl derivative is reacted with the appropriate
chl oroal kyl derivative imegry DMF. To this mxture is coM
added potassium carbgnaiyg and optionally tetrabutyl )
amoni um i odi de. The &§pension is then heated to "
s~ or until the reaction is
d by L&IVS. ' [
pour edt—int o wat
@ The resul ti recipit
Vacuum filtration and [ | vacuum
The resul ti ng i nternedi afe aftgr, eduction may then N g7
be coupled to a urea o% P‘rr.de‘ﬁgg‘m;gtlve as depi cted
in Schene 7 or 8. In anjalternati w& synthetic Jn
sequence, this derj I'z&tion occurs after the
coupling step to fqg he urea or i de. GENERAL -~
EME FOR ADDI RBON o eNS SURSTI TUENTS- S I\/&/S
[00407] %E%Sh of —the—Tar hgi~ichaifn ﬂ@%g”
bs the benzo- portion of~
I azole ring may be adj] usted 'by usi ng the
appropri ate 4-am no phenyl car boxyl | c aC| d at the step
of the benzot hi azoI e formation 5). After the
[09498hd cyAlternativyelypnatsthepaint of %'ntbe%ﬁ@f ~(4-nitro-phenyl)-
iridazBfL %EP B?é@ﬁfotl(xé%eﬁ?ﬁ/ @oeté@%%h%n%el&@egﬁ élﬁébension
grouP eme 7 co In formthe am
peglatsonhee 8§act?ﬁleNIiHebtmlwmrfg'drﬁxléenmrame@cteﬁhwltbdhe amine
td E&Fﬂ Eﬂe IHE ?g%@?ﬁ/@ﬁ{j q§ nhﬂ% fﬁgdg&ﬂh%nﬁsuch
asrbgirage .dumetrmmwn@gqafforetan laﬂmwmﬁﬁbﬁltum\t and coupled
finally with the appropriate isocyanate to produce the urea.

COzEt COzH CONR'R?
L) n )n
LiOH R7~NH R7
N
/>/S THF/H0 />/S EDCI, HOBt | )/S
DMF N
OzN 02N 02N
TR7
CHNR'RT 1 BH,-Me,SITHF R
)n \
2. Raney Ni/H, ~R7
3. SnCIZ/EtOH ' Yn

Toluene

o ey i
NP
H H



02Et C2H \ I )n ~)n NNSUGHONOYXis O HHN
NNN R7 R7 HHR7/-NHR7 N, R7 0 N~RI EDCI, HOBt DM

WU 20BHB91BHF N or BH3-Me2S S ON N O 1 \ / \ RCENISkMN7M06613
\N NN H H [ 00408] Alternat83vely, at the point of
synthesis of [2-(4-nitro-phenyl)- imdazo[2,1
b] [ 1, 3] benzot hi azol -7-ylJ acetate as shown bel ow, the
suspensi on of acetate nay be reacted with |ithium
hydr oxi de, then reacted with the am ne to form an

GHNERALS G e Féﬁs&u?sﬁum e uﬁﬁy d;élﬁ? @%ﬁg&tnﬂ)

agents such as borane |met e to arford an

al kyl am ne i@itutent and coupled finally with the /_%_R1
appropri ate k Vanat rod the urea. CO2Et
CON R7R7 n/) n) nqu@a“’?ge“? N Ry7-NHR7 N1NS

RO P E N n N =S
cnﬂg}rgmm 1. BRI hﬁ?—ﬁR? WJ\NH—@NTN

is H or alkyl

por4

[00409] To introduce variations on the R* position, ureas may be
prepared in the following manner: An appropriately substituted
benzo[d]imidazo[2,1-b]thiazol-2-yl]-phenylamine (1 eq.) is dissolved in 10 mL
aprotic solvent (for example, anhydrous CHCI3) and cooled to 0°C.
Diphosgene or any phosgene equivalent (1.5 eq.) is added and the mixture
stirred for 3h while allowing to warm to room temperature. After evaporation
of the solvent under vacuum at 20°C, the residue is dissolved in 10 mL
anhydrous THF, and 1.4 eq. amine is added and the mixture stirred at
between 25 °C -125 °C overnight. The solvent is evaporated under vacuum
and the crude product purified by HPLC.

PREPARATION OF 3-ISOCYANATO-5-TERT-BUTYL ISOXAZOLE FROM 3-AMINO-5-
TERT-BUTYL ISOXAZOLE- SCHEME 11

= =
MNHZ MNCO

O-N O-N
[00410] 3-Amino-5-tert-butyl isoxazole in toluene and CH,Cl, is cooled to
-20 °C. When the temperature reaches < 10 °C, triphosgene is added in one
portion. Cooling is continued to < -20°C. Triethylamine in toluene is added
drop-wise over 60 minutes at -20°C to -15°C. The reaction mixture is strirred
for 30 minutes at -20°C 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
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[00413] A. To prepare the intermediate 2-(4-nitrophenyl)imidazo(2,1-

b][1,3]benzothiazole, 2-aminobenzothiazole (751 mg, 5 mmol) and 2-bromo-
4'_pitroacetophenone (1.22g, 5 mmol) were dissolved in ethanol and heated to
reflux overnight. The solution was then cooled at room temperature for 24
hours. The precipitate was collected by filtration, washed with methanol and
dried under vacuum.

[00414] B. To prepare the 2-(4-amino-phenyl)imidazo[2,1-
b][1,3]benzothiazole, the intermediate from step A (428 mg, 1.5 mmol) was
prepared as a suspension in isopropyl alcohol, and to it was added iron
powder (419 mg, 7.5mmol). The suspension was heated to reflux overnight
with vigorous stirring. Completion of the reaction was confirmed by LCMS.
1N HCl was added to the mixture and allowed to cool to room temperature.
The precipitate was collected by filtration and washed with several volumes of
methanol to dissolve all organic material. The filtrates were evaporated and
azeotroped with toluene. The resulting oil was added to cold saturated
NaHCO; solution (20 mL) and sonicated. The suspension was diluted with
toluene and azeotroped. The resulting residue was triturated with CHCI;, and
the precipitate filtered and washed with CHCI;. The filtrates were
concentrated and purified via Flash chromatography (CH2Cl2 /5 % MeOH /
0.5% EtsN)

[00415] C. To prepare the title compound, a suspension of the
intermédiate from Step B (133 mg, 0.5 mmol) and 5-tert-butylisoxazole-3-
isocyanate (83 mg, 0.5 mmol) in methylene chloride was heated to 90°C for
two hours. The resulting suspension was concentrated and purified via Flash
chromatography (CH.Cl, / MeOH). H NMR (DMSO-ds) 6 9.65 (s, 1H), 8.9 (s,
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bromine in acetic acid (1.6 g in 5 mL) was added to the mixture and stirred

overnight at room temperature. The mixture was then heated at 90°C for 30
minutes, and then was cooled and neutralized with saturated NaHCOs, and
then extracted three times with CHxCl,. The combined organic phases were
dried over MgSO,4 and concentrated to dryness. To the residue was added 30
mL of 10% HCI and neutralized with saturated NaHCO3, to give a brown solid
(1.541 g, 66%).

[00422] B. Preparation of the intermediate 7-morpholin-4-yl-2-(4-nitro-
phenyl)- imidazo[2,1-b][1,3]benzothiazole: A mixture of the intermediate from
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(t, 4H), 1.36 (s, 9H).

[00425] E. 1-(5-tert-butyl-isoxazol-3-yl)-3-{4-[7-(4-methyl-piperazin-1-yl)-

benzo[d]imidazo[2,1-b]thiazol-2-yl]-phenyli}-urea. was prepared in a manner

similar to Steps A-D, except that in Step A, 6-morpholin-4-ylbenzothiazol-2-
ylamine was substituted with 6-(4-methylpiperazin-1-yl)-1,3-benzothiazol-2-
amine. '"H NMR (CDCl3) § 9.3 (br, 1H), 7.84 (d and s, 3H), 7.59 (br, 1H),
7.56 (d, 2H), 7.49 (d, 1H), 7.20 (d, 1H), 7.05 (dd, 1H), 5.86 (s, 1H), 3.250 (t,
4H), 2.62 (t, 4H), 2.38 (s, 3H),1.36 (s, 9H). [Compound A7]
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[00429] C. To make the 7-(2-morpholin-4-yl-ethoxy)-2-(4-nitro-

phenyl)imidazo[2,1-b]{1,3]benzothiazole intermediate. 2-(4-

nitrophenyl)imidazo[2,1-b][1,3]benzothiazol-7-ol, (3.00 g, 9.6 mmol) was
suspended in 100 mL dry DMF. To this mixture was added potassium
carbonate (4.15 g, 30 mmol, 3 eq), chloroethyl morpholine hydrochloride (4.65
g, 25 mmol, 2.5 eq) and optionally tetrabutyl ammonium iodide (7.39 g, 2
mmol). The suspension was then heated to 90°C for 5 hours or until complete
by LCMS. The mixture was cooled to room temperature, poured into 800 mL
water, and allowed to stand for 1 hour. The resulting precipitate was collected
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°C overnight. The reaction was quenched by pouring into a mixture of

methylene chloride and water containing a little methanol and neutralized with
saturated aqueous NaHCOj; solution. The aqueous phase was extracted
twice with methylene chloride, the combined organic extracts were dried over
MgSO, and filtered. The filtrate was concentrated to about 20 ml volume and
ethyl ether was added resulting in the formation of a solid. The precipitate
was collected by filtration, washed with ethyl ether, and dried under vacuum to



in an ice-water bath and the product was coll ected by
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[00435] I. N-(5-tert-butyl-isoxazol-3-yl)-N'-{4-[6-(2-morpholin-4-yl-
ethoxy)imidazo[2,1-b][1,3]benzothiazol-2-yllphenyljurea hydrochloride
[Compound B12] was also prepared by first preparing the benzothiazole

starting material, 5 methoxy-benzothiazol-2yl-amine:



reaction is virtually conplete after 3.5 hours and

only traces of starting mnaterial are observed in the
wonroeduoti2obt ai ned. NVR (DMSO-d6) 8 8.4 (s, 1 HpCT/UB287/006613

(d, 1 H, 7.65 (d, 1 H, 7% (d, 2H, 7.1 (d, 1 H,

6.6 (d, 2H), 4.1 (t, 2H,,3.6 (m 4H, 2.7 (t, 2H).
[00431] E. A suspension of

7-(2-nor phol i n- 4- yI - et hoxy) - 2- (4- am no-
phenyl )i m dazol 2, b] [1, 3] benzot hi azole (4.06 g, 10.3
d 5 tert | {
6 mofTp RPRE Hene ACRERTE LSS B s
m’ét@ndleata a @usp@ﬁs@n iBadethoxppHhenyy)-ihivurea (118@2g; d 0ahmol)
| ene chl oride and vvater containing .a li
g bAPOANE) ALOCERPS dORAOPRINa,P SORTORRIRIEIne (176 .
flﬂ'kw ilgc eg% i Aol ?ﬂtrlcﬁ}ﬁogﬁfﬁgh@ oQEF‘%epé’I"ﬁﬁi %fr&ﬁrﬁ%tes The

wth e ene orid e conbi ned “or gani c
reactmaoﬂas shired cﬂon 2Houveat roaystEMasRture tharcheatagdo 3 hours to

| trat nd
sl D e ke e
diehlordmethener Foepdidtveas saspendedat mtubaytem NaheQand

RO

ngﬁleda(w%it@%ha (ﬂghg/g OBAR) (D'\/BO dé) 89 6 (br, 1 H,

(094871 7. 69 T(ijfepar.g the. mm'_%gpﬁotﬁlag%gg (%ld dhpo 3 qq)spergsmn of

5%5@1&)@»bénz‘?9thlaﬂoﬂ-ﬁ y@ému?é‘ﬂ"l 1E§’>nﬁ_90{ 48%4-|'Qr/H203~ﬁas heated to
(overl appi ng, 4H), 2 (t, 2H, 1.30 (s, 9H).

105:DC| iB)arsoil :ba(l'bfor m-l)\ouqs At eifheggaction 3y répolegg.g room

ra{tﬂreléh%)re%gﬁgl (\H§%%or%cte§}$‘mggg n n@v%?_?\&gwgcﬁi
a(;éton@H)Théfl[irbte svasosl)spgremtip) saturated N B apdrextiasted with
q?'ng!%iz'gF >§ra)la was?cﬁ ?d%{?' mggé% ffr'icﬁ QH&%{#\ Tated )}g)qlve g white
Sm%?%fﬁf?} Q6. Lne {720 base 1 ] g juea
’ 4>@“@l|re ongg"tﬁTtrh‘% YIHFPERE '(e,:h'vﬁ'ﬁﬁl a@@‘@‘&‘%ﬁ’hﬂﬁl‘ﬁaﬂm
eﬁoé@'n%ﬁh?@[?‘f b§{103]%h56thﬁékcﬂ12hyl]pr@rfmrédhﬂtdl@th)oﬁmész

dr opw se, dition of et

anneoﬂ:emoywlﬁé@lefn%ﬁoabtheeewwtb%ﬁﬁeipl Mgl 'SMV"XH te Method

d%@%%%@l I8 RAEMYRE RS W 4,1 iSFhM'E @té@(brt 9y Y28i(BE, 1H),
ecuv&}m)) 7542 () (HY, 7.79 K4 ang. ssgl-()s7 5.6 H) 2*9 2'613( gld, 1H), 6.53
¢ d1H§}4)6§6 i gé-i')( g')qga (}héH .83 (f'zzH) 13_7% ity 2@5')? 58 (éf_sz)
3R @H)2H31 @, SH)(LC-M8) ES.5851( (i) aﬁﬁ]mrgpoumg B12]
Ry th iR s SR Y et ErAEnF -
Sth&x)) RiRIBRbER, 4B pnsibedasthiagpliz-yMbhidnytiurea eedshytepared in a
rargrgrl?groéégcenbed in Steps A — E, but in which 2-bromo-3’-nitroacetophenone
replaced 2-bromo-4'-nitroacetophenone in Step B; TH NMR (DMSO-dp)

5 11.1 (br, 1H), 9.76 (s, 1H), 9.34 (s, 1H), 8.76 (s, 1H), 8.01 (s, 1H), 8.05 (d,
1H), 7.79 (d, 1H), 7.50 (d, 1H), 7.37 (t, 1H), 7.32 (s, 1H), 7.27 (dd, 1H), 6.55
(s, 1H), 4.51 (t, 2H), 3.98 (m, 2H), 3.83 (t, 2H), 3.61 (m, 4H), 3.24 (m, 2H),
1.31 (s, 9H); LC-MS ESI: MH" 561. [Compound B13 ]

[00440] K. 2-{3-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido}-phenyl}-
imidazo[2,1-b] [1,3]benzothiazole-7-carboxylic acid ethyl ester was prepared



hydrochl ori de under conditions described in Step C
[00434] H.

woOR (@ end - but yl -i soxazol - 3-yl ) -N -{4-[5-(2- noppinaiSeev7406613
-yl - 91
et hoxy) i m dazo[ 2, 1-b] [ 1, 3] benzot hi azol - 2-yl ] phenyl }ure
a hydrochl oride, a conpound having the general
formula (1) where Rl is substituted on the 5 position
of the tricyclic ring, was prepared in the manner

ing BIANCET SSRGS HLsiethiaz bt Dot B MR EER S H, §8ftied out i the

follbiirRasBinpRRE ROMBURE Sf BrarAino-berddhiaBbies d5ybaxyiit. &id ethyl

o1 (01868 <, & roomg) apd FoBrasho 5 pjtrodedigpliefor.f 1 29046 5 hmol

in(l_{)MEl((‘I";*) mLj wis §titred abtoor -tén‘hgé?atule dverrfigh® After #id)removal
3787 (m 6B), 3.60 > 4

., 3.3 2 .30 (s,
ofngME.L@m@omthgeql(@nmﬁded[m%fgé %1%0%@4%']?0%5- A
yé_\'ryq(,? sbfd WakbotnebS aridPlvad fitbled\ wadhd PuktR-tRERBOAND- 4
dietthdedper ranthdopd under VacBlme(@: 984 0a8686)2- Y| NMR APMIP«ls)

rochl rd d 2 l, $,0 I
o PRl {S. L 319G T BB PR 8 TR U PE BRI REES, 52 (o
1@%‘%83%369%”3?1 ki, agpj G%L(ggm-lr),ecl.BWDqZQBﬁ{ ‘#%KZ,CBH), 1.31 (s,
repare the
gﬁ)in‘&TM§ﬁé%3E'gt %Oé‘zgq:[’@%ﬂ“&# %@4& afti ng material:
EXRMBLE US RIS ARATRON OB 1NE-PER BTN QX AZ0L168 e )-3-{4-[7~(2-
pleHPEAANOLETIIGRY )L BENZD[ gﬁ&d{ig-ﬁyﬂAﬁL-ﬁ-@]mN&.ﬂ}iﬂﬂEA
[ Qm/a Qﬂolutlon of bromne (1.76 g, 11 mmwol) in
1% lg‘fdtrichl or omet hane qver _a peri od %f thirty
[004d0l es. The Ta aseepensipaofdbe intefmediats 2dars at room
B e e e M e
minehlinetiand 4@ minhwas edded\RrC bikRd{een.i 3> Twpel andpeated
tcg?:%@g? égﬁc@%ﬂgﬁgpw%%dgﬁ?tgtﬁe réB&tsx Midtte WAa the

over concentr at e ] to gl ve a white
psatipitateforned gradaslly. Theisagtioromprtepmwasthrated to reflux for 20

2- am nQ-benzot hi | - : i .
reuRLeREIOERENOHERTE sort B ot (GmbERAGES, MeRolution was
p682édBintbi2t: aad resistatided ovithl 0G%Na@Hhandiadjusiet thor 10

hours. After, th e ' . .
BBty B Bhcri R o5 SR A s tmes wi
ethylacstate (BRAL x33.h Ecktnsictshwese dtied@vef Mg SOk aindt@neastrated

suspended in sat d and extracted with
t‘tﬂQ}é Q_ye%\g 5@3‘& g{:gbiﬁs @@M over MgSO4 and
[e[i%x&z g; r at@d Tiooa gugpemsivhiof ¢he fkirtedi@tOf6MyStegB2)(1.00 g,
3p% sabio JHF (29 sY4¥at 2ddge P-Rr-PulyfigazaigssRBrY e
(0%@{‘1509,)3_.9 _mdmol) agdlh%aiteii t% ]reflux over_nightlin ;n c|>il b?]th atI 90°C.

et hoxy)i m dazo] 2, 1- .3].benzat hi a - 2- enyl ture
Gomplgtioatnfspae QW%J%E@GSMQ%HQ@Z ofhe SglvebF BiFR/Eoved and
tRE ¥4 ARG Phigfurahs @iskeweddn héthambheMich was removed to give
the second intermediate as a solid (1.103 g, 69%).

[00443] C. To a solution of 1-(5-tert-butyl-isoxazol-3-yl)-3-[4-(7-hydroxy-
benzo[d]imidazo[2,1-blthiazol-2-yl)-phenyl]-urea (0.25 g, 0.56 mmol) from
Step B, 2-diethylamino-ethanol (0.094 g, 0.8 mmol), and triphenylphosphine
(0.168 g, 0.8 mmol) in THF (6 mL) was dropped a solution of diisopropyl
azodicarboxylate (0.162 g, 0.8 mmol) in THF (3 mL). The mixture was stirred



described in" HNW (DMSO-d6) 8 11.1 (br, 1 H), 9.69

(br, 1 H, 9.28 (br, 1 H, 871 (s, 1 H, 7.97 (d, 1
woeo7n070(d and s, 3H), 7.56 (d, 2H), 7.13 (decTaskdo7/006613
6.53 (s, 1 H, 4.56 (t, 2He, 3.98 (m 2H), 3.82 (t,

2H), 3.65 (m 2H), 3.55 (m 2H), 3.25 (m 2H), 1.31

(s, 9H; LC-Ms: ESI 561 (M+H) +. [ Conpound B12]

[ 00439] J.
N-(5-tert-butyl-isoxazol-3-yl)-N-{3-[7-(2-norpholin-4

vl - :

aL {99 MRS £vemight A Solsntivas s varsipied dhe residue was
parifiad uyrm'_eaamii\derHBLomcoldumeldneg with Blaﬁﬁ/hbgo cEntamlng
O S o i P EEATRg REE S65 it
s%%f&d;ghl-&di sdlutibn, aRd HMra@teZﬁw(tﬁ Cl-lgd,‘l)g Eﬁrééts(vﬁereldned

ovar Mg§44 a|$7d ggnH)gntrqtqq)to glvg’phet prociuqq) as §o|3<§ H:)NMM CDCl3)

57 30%7(%;0'350 78 '3")(5 61}-?)3 §§ s 11%8 81.% 4;_(1?) 7252'%@ 288 7(&‘7 d,
169, 729 (d, U(El)l\/B (E@id 1"71-)1-5513@.(8 [1EHBEON@, BB 3.9 (IDZPAH))} 2.67 (q,
4?‘){ §;3[73(_S(a @H’e?t"-@%m@'ﬁl-i soxazol - 3-yl ) -urei do] - phenyl } -
[NMH?ZO[ t2 D- ld]he[fle@_bheegmrh|S!t§pl7(b;(1cggzﬁlarg)wgd dissaltved in CH,Cl;
ester was prepare . .

(BETPLL30E TP B8 Se RS ad0ed H1EPRERR LD MUICHHioxpRps Asold
vs%aleflorﬁiéfd ard ve §d5lv§hEWaB réﬁ‘lcﬁ/éﬁftbeﬁfdwtthe mytiFschloride salt

ol |l o

(0228 9o er DR (IMSCEA) So1% BT tHaH 67 Lot H). 82daior, TH),
8(@6 %91 19), ﬂgm: ';Hﬁ%é(@%?ﬁns FHN7tEORE MPPRWONRY, 1H), 6.53

was stirred at room

(mﬂﬂbﬁ’aﬂﬁn('e ﬁdﬂbeﬁrﬂ"ghﬂ 6Wtb29t(he iHpidda(t, 6i6). DVE,

(o " LA AAEGRASRRE T Boridtind B2 To.a
suspeasion aftthetimtzroedeate 2-@-bithyp rertybimidazo[2iA+ ed under
B O S8y o O NS BRYRE 4L P Byt i)
wWas adtidd potasdigrdsarbdnate, (17384, 10 mihoh)and’ (Behlore- 1

athindigilyidine pydraphiople Giard beabuaml kes NeasipLI0C

o‘berrﬁ’nBﬁPABﬁRrﬁEh&F of the reactlon was confirmed by LC-MS. 80 mL of
- TERT- BUTYL- | SOXAZOL- 3-Y {4-

e
vmterrrmsmcml torthempteenfiters M@Mm[h?d(lwm vatarend - y
digthYIdehE o $REAhe it TRIZWRHE dRstk a{soé)géﬂ&w%oh'dr 0 The yellow solid

suspension of the internediate 2

infermegirtayyas mqy&ﬁdp.za flag, [@@?wvm ehieride (81513:@ -6
ERTERs 2Ry i gL Bt R ks e
réfiuxahtl oaf@qat—mudmlaumem ptowdené1 783 cg.i hmmal) was added and
S o P of R 0™ K5t e
rahbewe tasocsHiPhedoby DEOMISS NERT =l (30 mﬂ)&tvé@ladﬂé@ Mo @S mixture
and heated. The precipitate was filtered and washed with hot ethanol.
Saturated NaHCQO3; was added to the solution and the organic layer was
extracted with CH.Cl, and dried over MgSO, and concentrated to give the
second intermediate as a solid (1.089 g). A suspension of this second
intermediate (1.08 g, 2. 8 mmol) in toluene (20 mL) was added 5-tert-
butylisoxazole-3-isocyanate (0.605 g, 3.64 mmol) and the reaction was



poured into ice and neutralized with 10% NaOH and

adjusted to approximately pH 6. The organi c phase was
woexto7aoted three times with ethylacetate (80 RCTAUS3)07/006613

Extracts were dried over M4 and concentrated to

give a yellow solid. (1.621 g, 80% . [00442] B. To a

suspension of the internediate from Step A (1.00 g,

3.55 nmmol) in THE (20 nL) was added

5-tert-butylisoxazol e-3-isocyanate (0.650g, 3.9 nnDI)

and heat e o refl verni ght in an oi

negin 01 opveriant o iaden wat Blefee il Chpghand water
whRMefHanéSariEPRYIAEd %ﬂﬁh sétbeaﬁaasr%mcm 18 pHWTabsE 8. The

di ssol ved in methanol which was renoved to give the

ageeows layer &%ﬁm@eﬁWéF%WIth &HLClz03hg, Orsg%c laygtmwsre
é}n gﬁ)sida cfrfébd%v fso4a d gong ntrated tg give the final product

er uty ox 470l % f 9 I ox
[Cb@npopdqiuBﬁ]d aEc?thzs msmumwazmwéleyll by pmﬂr&qlvw?[@d@ (C18
By SREvEn 558 % G ARCIUHER LofialInird 08oF REE) The
appfopriate Fractionslkvere odn)lbmad theopgetdnirileaiemaved, @ind extracted
w%h'@%péﬁﬁy%%az B P E (S0 Sb MR ad PRt o oive @

7$@4)g§313 92 at roomterrperat ure overnight.
After SO was eva the resi dug
[904461 i ed y {ghémq '@W(‘ﬁﬁ'é? RERART &7 AEW h

dMEENGERh sespspnimg 0. 05% AcOH) . The appropriate
fractions were conbi ned, neutralized with saturated

004473 s ol Lr5-8ert-Baty-ieQxazahdey) i tnl fefeiperiding r Weatgoxy)-
b\é’ﬁ&@{?jlh‘uagzo Qltmza‘%@ﬂ Nan{i%%%ngfmé@wardmm@ !meNMR

product ass

(CDCla)19. 3'(b831|1)s8 9r, 18).83.8¢ds. 2H),, 8.825d, 2H). |547(d 2H)

7 4‘@1 7. %% (d 21_103)0 %Séq&(fﬁl) Zw& (§dﬁ»§) L 4B 2’1‘94%@@# 2H),
2(& (@2)1),0 1. ggﬂ(n@MHﬁH)S (froaiﬂrlﬁ)éﬂ]dBD(s o). f[Cempmemi B8bm

M e NN R
1L'@-édhcgéy?-l&nfzfé[cﬁ%|dﬁzo[lgm$-hjmiaﬁtﬂi-_2§miphlbaybmcl)’aarl’riydvahlonde
i RGR (CEE0 69 Sebrot A (85 (&, i) §. 85 Qa7 75 B 14, 7.59
(&biHh)bh'B (d, $H§67 fz§ d11|=% 760(88 mh)éelﬁ)(s 7H(764 ﬁé(ﬁb%) 2.87
(10 244, et65m4 25 F 42 mgsww 3tyfs, 9N I@orrwnd B4]
g%%&r EPRél»IxEI\ﬂah'dﬁ (@; -A‘Mm?@-‘?ﬂl—ﬁn?ﬂ-l‘(EVBGQ*me0|o 2.

e E B%g%{gh@é) -@Hsgv cgésj?'

[0RdASddded /potTahesﬁltlﬁm@mynQWéS(preeengﬂ iMa mﬁﬁﬂear sifhilar to
ExaniPle® But where the phenolic urea (0.125g, 0.3 mmoles) was dissolved

in anhydrous DMF (3 mL). To this solution was added potassium carbonate

(0.082g, 0.6 mmoles) and the Boc-L-valine N-hydroxysuccinimide (0.6
mmoles). The solution was stirred overnight at room temperature and then
concentrated to dryness. The resulting solid was purified using HPLC with the
appropriate fractions collected. These were concentrated to dryness and the
resulting solid dissolved in methanol, and the solution treated with 4 M HClI in
dioxane (2 mL). When cleavage of the Boc protecting group was complete by
mass spectroscopy, the solution was concentrated to dryness. The solid was



et hyl ) di et hyl ami ne hydrochl oride (0.826 g, 4.8 nmol)
was heated to 80C overnight. Conpletion of the
woeaanioenowas confirmed by LC-M5. 80 nL of waPer/usam7/006613

added to the mxture, filteded and washed wth water

and diethylether to give the first internediate as a
yellow solid. The yellow solid internedi ate was noved

to a flask, and anmonium chloride (0.513 g, 9.6 mmol)

and 80% et hanol (30 m-) was added and the m xture was

ag{ﬁﬁacf)ggolbgd élé%frjnHTfm%ﬁ vé@% oﬁﬁné&ﬁér%l BAH fhe hyaroghiowids

ded and t he m xtur

praumltatedebd! the acbflilm Oﬁ?tmﬂb@ﬂﬂqr orNMHw@lM§O'%}r§ 24$oHhe’ -8

(S \/32@ 4 _’eg‘gt1®nt7\l€?m Xt {Jlfg?gn%;q‘leat z@ Iﬁwmﬁsgciﬁﬁ?t%?

3qu| texed.2a0s0 1h)s el (wi, tih)hot3 (st Ridol 0 Jatl&etMS
V\ﬁ& added to the solution and the organl c Iayer
EWZ @4? dcted with CH2CI 2 and dried over MySO4 and

]:ent rated tp. gh4embhaer siatikndo IS‘tEprATE(ﬂsaﬂp@!rmd;dme-z-
SO|Id 10899[)13 Asuspeslono; Ili} (ﬁ@r{%
carbnwhmﬁca?-ew -Bategt-botyHEoXREP 3V -1 1 -
beW%@fg@agzé ?rbt]thu?iﬂl)’ﬂ j/lSéQEékZng-rﬁatﬂé eeirgrBoe-L( ﬁrdﬁas N-

he reaction 2007/
hyamysszomw @QM%E%%%&MW)Q glgfg The

g RAAB Wéﬁﬁ‘?@@T?ﬂﬂS@XAZOWWL) 3-{4-[7-(3-
E){A tEélﬁm ﬁe(ﬂ: g‘%thzmﬁ]mtﬁdzm THIARODI2-YL]-
E}ﬁf L ORIBE; feonfpéaAdisr] twce with

organlc layers were conbined, dried dp ed i
[oww andAcéfmﬁehﬂer QPEWON@dgN%Pme?T?ﬁr\%F % PRI described in

ngog& ‘Eﬁh#’ﬂ% @Tg él@ﬁ? %tthl%‘rl]‘fdl %a?dre?yaced with 3-
mé‘iﬁ@ihf ! HRQ|-prsyiari-niali gt Gtep %. AcBiNMRtﬁ@D@bbﬁogﬁEa&bé 1H), 7.87
(seAi ot Badch 3HonT B0l 2 TlE LB £ 4adss 1HT Bk

b@%@é @H? 59aqgnhﬁ§iueo)8t(o i) 8. 74 (tnaH) £2 56 (nui, gl9), @m (m

F. Th :
2'3}1@ é\%ﬁﬁe‘?H) db@c’\"%oéﬁl #{%&gb@%\ow[)we{ Sogaspar ed in
EXphip Eff WE»!ARHWM-(S-BERT?BUzMLzrsaxmz;muadvh)-;; -(4-{7-

[3Y 4- SULFONYL PIPERAZIN-1-YL)-PROPOXY]-
52 MNZ@LOQ-ﬂ_gPHENMDyUREAEECompound
Bgro Ior| 9.3 (br, 1
H, 8. 84 (s, 1

[op4821 (d, A |_fj' o pyeQ@re(ta\e @tq:medyéts 7(- ch&arﬂ)proég@Qz{Dy -nitro-
% efvh)- ﬁfhd]a'éogi -0 %b?er?zlntmbzolamhe inefpRedibte #bin EdaBBle 3B
(J.900931 . Sammol) was suspended(m DMF ané fo H'Pe suspenglon was added

pgtggé Lhﬁfc*ar&wtta (bS2XPgO4 B3nHioly and A=brbnh &4 dniBRiptsbane

((1756)9 dt&mbi)béﬂmﬁd?@&ﬂsimm{@ thepihaated & 8Q°9|C}ve'5|wght
T}/\e mlligu?rae VU (sj rcgl(%glentrrafje%' to dryness and the crude product purified by
Flash chromatography with silica gel using 1:1 ethanol/hexane (0.440 g,
85%).

[00453] B. To prepare the intermediate 7-[3-(4-methanesulfonyl-
piperazin-1 -yl)-propoxy]-2-(4-nitro-phenyl)-imid azo[2,1-b][1,3]benzothiazole,
the intermediate from Step A (1.37g, 3.5 mmol) was suspended in DMF, and
to the suspension was added tetrabutylammonium iodide (0.150 g) and 1-

methane sulfonyl! piperazine (1.209,7.0 mmol). The suspension was then



1 HNWR (CDCI3) S 9.3 (br, 1 H, 7.85 (s, 1 H, 7.81
(d, 2H), 7.75 (br, 1 H, 7.59 (d, 2H), 7.48 (d, 1 H),
waé.22210e201 H), 7.0 (dd, 1 H), 5.87 (s, 1 H), #2CTt@sgi0;7/006613

2H), 2.87 (t, 2H), 2.65 (s, 4H), 2.5 (br, 4H), 2.31

(s, 3H), 1.37 (s, 9H). [Conpound B4] EXAMPLE 5:
PREPARATI ON OF (2R)-2- AM NO- 3- METHYL- BUTYRI C ACI D 2-
{4-[3-(5-TE RT-B UTY L-I SOXAZO L-3-YL)-U RE I DQ -PH

E NYL} BENZQ D] | M DAZQ 2, 1- B] TH AZOL- 7- YL ESTER

héﬁ%@ﬁBWCBéJ/emﬂéﬁdfﬂeﬂh TB5ctidd @anp eﬁ%@%ﬂfe mixture was

prepared in ner simrar £o
powredihtmuiater, anddilieped.25g, 0.3 nmol es) was di ssol ved

oo™ R Bl R B0 4 S e

arﬁiame Ltovthlel suesperisjeh okitmuintemiedide t(r@mGStdimBhrfB@oprEbﬁ alcohol

R \Eneaed b PR T &R FonpBgET (1Ha Jol TP was

sisperidiet was ngateRlte r@ﬂlﬁ)hfdr@ho@mwme%émfp!étﬁid Mhe
coll ected. These were caqoncentrated to_dryness and the

rqACaN A% VaETed byiLLIMB, oEhe Misr® uest farhe andawashed with
methatidGhd D?}'NI EGhd fiiftatt WhEonkBntradiX E’%Eéb@ rfﬂg lIY)PQ?éH

cl eavage of the Boc protecting group
segigm bisachonale @angd extr@ctgd|tméeoﬁwnaaswm|@bw¢meékﬂam@ (Yield:

lid WO 2007/ 109120

1%%%8%02815 \Sﬁsagai n di ssolved in a nininal
[004b%ke of DTePrmwlatioamﬂ_tm_hétley:dnmdum i tdethe intermediate from
RS G BirRonIiptibisity dhad ies 5 5 publiprazore-o-
ispogariate @431 @, 3.8 mMA@Hand Thé nfisturé ws h@ad(io, refibk for

6.6 . 6.3 1 4.2 1 H: .2 1
ainpoxhately Priggts” 118 ehoslpreflud b gbrpa sty .
cmgwehr@r;g with smgnn@sn usiing bas-20% Shepahol/DCM with 0.5%

- pyr r olqj di ne-2- [ c a ‘
sl o HNVRRNISEaRE biiss Tl e 8 e by SRy I 80 @,
mynzm[(ﬁﬂ laml)dazs)k@ 2IH)b]7t2n(@2ﬂH) 8.5ls eplL4. 3% %263 7 ﬁm 5H);
ng. Boc- % roline ox succi ni mde; LC
34 A2 (oD BaF IESAABDEZHS. PREPARAFI ON CF

TERT
T G o g ST

desgripad mmswmgﬁlrmhe[ WATPBLiAte BIGONAEOY BOHIng. i m Step
gThe title conpound was prepared in the manner

described in Exanple 4A-D, but in which
[09487kt hy| AniiertBritdsoxazel-Bed)-adéd 7vidtthignorpholin-4-yl-

.N

PR 88 et i gy R
de) il 1 C_El-l)1 )79571(5( H)19r® (s, 71Hﬂ)58(7s(8 1H)) 7.97(R2H)I 7.8.(m) 3H); 7.5

. .( 1 4 2H), 3.74 (t,
(ni_?ﬁ) Zﬁgéd( il IIB,G %@ﬂﬁ, [ghﬁnﬁkound B3] Ghd
1-(5-te rt-Butyl—isoxazoI-S—yl)-3-(4—{7—[3—(4—methyl—piperazin-1 -yl)-propoxy]-
benzo[d]imidazo[2,1-b}thiazol-2-yl}-phenyl)-urea; 'H NMR (methanol-d,) 8 (s,
1H); 7.7 (d, 2H); 7.6 (d, 1H); 7.5 (d, 2H); 6.9 (m, 1H); 6.4 (s, 1H); 3.9 (M, 1H);
3.3 (s, 3H); 2.5 (m, 8H); 2.3 (s, 3H); 1.8 (m, 2H); 1.3 (s, 9H); [Compound B9] ‘

EXAMPLE 8: PREPARATION OF ETHYL 2-{2-[4-({[(5-TERT-BUTYLISOXAZOL-3-
YL)AMINOJCARBONYL}AMINO)PHENYL] IMIDAZO [2,1-B][1,3]BENZOTHIAZOL-7~-
YLYACETATE [Compound C1]

[00458] A. To prepare the intermediate (2-amino-1,3-benzothiazol-6-
yl)acetic acid,



2H), 1.37 (s, 9H), LC-Ms: ESI 575 (MtH)+. EXAMPLE 7:

PREPARATI ON OF 1-(5- TERT- BUTYL- | SOXAZOL- 3-YL)-3-(4-{7-
WO20(7007T HANESU LFONYL- Pl PERAZI N- 1- YL) - PROPOX¥CT/US2007/006613

BENZQ D] | M DAZJ 2, 1- B] THI AZ6L- 2- YL} - PHENYL) - UREA.

[ Conpound B10] [00452] A To prepare the internediate

7-(3-chl oro- propoxy) - 2-(4-nitro-

phenyl ) -i m dazo[ 2, 1-b] [ 1, 3} benzot hi azol e, the

internedi ate from Exanple 3B (0.500g, 1.6 mml) was

a sgguft%?n{;@grdnqmg\@at ﬁﬂ% |h°1(5 Hﬁ_ §ééﬁ@ aéimamd%@d@d)pwse over

umcarb .6 nmmol ) _and
30 meftm&éeluhbnrcnfpadempr(@yr)gse’gc agig (m 9, 4613 mmol) and

Hi%?@ﬁ\i io&)&% theﬁﬂ%ﬁ@%e?xggﬁ? %ggs oA dL?% t 0°EN&After addition

e crude
wakl 8simpleted! kivd asbidibathl wad rehioved agda’mw redactionsimikisge was

stm%gd 'alisrlgzgpieé)pg@t%%o{fé{] ntgﬁsé Waﬁer (\3300 IS@ waéoé’é‘c?éd to the

mikture~fofloWR &ihﬁpeé%fu%yéarbonate until pH 5 The resul‘ung yellow
pi perazin- ropoxy] -2 4V|tro

rGcibIte. 6 seletiaon A KAtionnaheE WERWAST PP FBEE AT dried
un§8§gé8uur% B0 1875v WD BRoRGb b %w 36Id. Yeeltih®.89 g (82

nsion wa etrabutyl ammoni um i odi de (0. 150
%)) and 1- nethane sul fonyl piperazine (1.20 g, 7.0

‘H?p@%@@@%ﬁeﬁ? 5o n TR o 2P R LA R 7, @ 1P

3. 5@@3rg}¢pu_|01ms\:e§spgnglmw the m xture was poured
Into water, _and f||t

[09488]ni t r OBi rﬁ%PfﬁRﬂrﬁt ef'?%f&ﬁ"%é@é‘lﬁ gw?tgyf {?eg%qujbieﬂE? fliazol-6-

yl) %E%ﬁ%;;%en% (gcghcgilfntidléd 'H}'S{Dmésadﬂgs‘dr dxtnp?llm)ttBalsolutlon of (2-
orane ) SIS siiscge wa @0hahs o wnpbal T o0 mL
m%@a &% L4 tf\grre%cﬁghl rn?tx@ﬂg e h@ﬁf&i st sorcofortdteminutes. After

I oONn was ver|l The m Xxture was
e\fa;ioﬁ'sm@ml oarruoaas:heue meﬂnarmé.t ﬁ@hmroamhmmfrﬂ@u was added

rgctoqﬁ'lrgﬁ]tng" %%acg{éyrt%thﬁg?r gﬁltﬁr %%tllg]r 3t Sﬁ%H@?‘jsolutlon The

ee times Wt
c%lé‘dﬂsophﬁEéhwas e)(thacﬁéd with . diohtpromethanto| The[@g@f,\gﬂ extracts

Bl S5 580 R Sy gL B 1 i e prouc o

@@ggggﬁ@t%1@wz\%ﬁwmm (DMBQdss ox a5 (5, 3H), 7.44 (br 2H)
at e

el AToLS i o o, T, A 0E, S5 B e
olgeiCt ves 1Y ﬁdr&bsu% e irtastedistermeriyo@-aphy with
nltroplhgﬁygli‘ndg%[rj?g‘l -b][1, 3]b0eﬁ)ngoe’cthr|]azjlz%cl)—l7/-ﬁ%\c/:letate a mlxt/ure of methyl
(2-amino-1,3-benzothiazol-6-yl)acetate (6.26 g, 28 mmol) and 2-bromo-4'-
nitroacetophenone (8.786 g, 36 mmol) in absolute ethanolh (80 mL) was
heated at 90 °C for 12 hours. A yellow solid was formed, collected by
filtration, washed with ethanol, and dried under vacuum to give the product as
yellow solid (5.01 g, 48 %). "H NMR (DMSO-ds) & 9.07 (s, 1H), 8.32 (d, 2H),
8.12 (d, 2H), 7.97 (s, 1H and d, 2H), 7.50 (d, 1H), 3.84 (s, 2H), 3.65 (s, 3H);
LC-MS: ESI 368 (M+H)".
[00461] D. To make ethyl [2-(4-aminophenyl)imidazo[2,1-
bl[1,3]benzothiazol-7-yl]acetate intermediate: a mixture of methyl [2-(4-
nitrophenyl)imidazo[2,1-b][1 .3]benzothiazol-7-yllacetate (5.00 g, 13.6 mmol)



triethylamne. 1 HNW (DMSO-d6) 9.8 (s, 1 H; 9.5 (s,
1 H; 88 (s, 1H,; 80((d, 1H,; 7.7 (m 3H; 7.6
wOdoo72691207.2 (d, 1 H); 6.5 (s, 1 H; 4.3 (m BEXUSN07/006613

(m 5H; 3.4 (m 4H); 3.29m 1 H); 3.0 (s, 3H); 2.3

(m 2H); 1.3 (s, 9H). [00456] E. The follow ng

compounds were made in the nanner described in Steps

A - D but using the appropriate secondary anmine in

Step B. [00457]

and(tm(tl)scmoeaewmymaxam 795Yd, )703friol] ifr éBrahbl 18T A YMas
h%?ﬁ%‘%é&% b 26 B ua2dEBionabiin@) shigride gihydmtewas added
ahaa‘,tlrﬂédmﬁaﬁ Wer‘i‘ﬁ%tl e reagi:tlﬂ)éﬂslgs %ﬁizh&d Q%h \29?’% (200
n(l,-)] argj_;)ilchtorgn'(qjhane KO0 mls and the igH w[aé‘mm)@st@d tB&bowd & with
1804 SoliSh hEloRiad SR ekl Bt fad Sdrdclet WA P!

dlmhzromqthaneame[ ébrﬂlbm]eergaaic écwédts R BYdried b ¢y Mglsjo4 and

PNARELEG s feslaie s taketifio i dcfigromelianciand eiherand

althwed 3o 3ta(r$d oB&hnight-tb form aﬂ?&llov@s@h& Whu?r\'l)veslﬁlt%ré@bff and
ound B9
Afb e R RIOQLELEE YaTow Solid (2.55 9. B %). TH NMR (DMSO-dy) &

|
s siﬁl/lquﬂchR d\IYLI AM NXHPW% (ﬁ/l DAY §-60 (d, 2H). 5.19 (s, 2H),
Hﬂ/@d_ 3H); \QQAAETE?BES{SEC(NDEHI)W ad]
ate
e N e S by e
ammpfmmmldazﬂbSMWBmmla% E\-yqad:etbt@m Sb f? 7.1 mmol)

ah&%nfe?zeo& 1-3.i80¢ Ha%ljs Soid qt1 mmol) m toluene (60 mL)
52a%sdiNd

ropw se over

weé-m;ated) ahdngl L‘a@ﬁﬂ IQQﬁfII Thé Sx@&i late4\§a§ cﬁg@étégq{ifjﬂltr tion,

0% acetic aci

wﬁgﬁ%‘g%'thf ?t&e r a?f&? 5 r'ga'ﬂ% vaehpndoegive the PCQd ld:tlmt\Mh |te solid
1 d
! ot INMIREDMSC A2 Skt 8 B atls vkl it
T} %83 (s.n1 R} (- 80 (i 1100eti8By(dsA), BB dd bRHRt 24UnH] I HpH.53
cl

(S?ﬂ P?Pﬁﬂ.“i@”b“ G A IETELROT R SR S B8 51s
Y vacuum WI th P205 to gi ve the product as yellow

Eﬁﬂh#@es Od6) s_ 7_151

vl §M|Nb @%{xﬁ%ﬁ -BJf HIAF@LF'?

YLéA 2 t In rrregl a

repar e net hyl
ni no- Benkvalsuspensen ofl thyle2-§2-64-(F(5vtertbOBLIBbKAESB-

VR KBS0 0y i A8 aerBimgzonr. o
yl}aq:ele)telfmrﬂ(E)(ample 8, (2.00 g, 3.86 mmol) in 30 mL THF was added
lithium hydroxide monohydrate (0.966 g, 23 mmol) and 15 mL water. The
reaction mixture was stirred at room temperature over night. After
evaporation of THF, the aqueous mixture was acidified with 10% HCI solution
to pH 6. A white solid was formed, collected by filtration, washed with water
and ether, and dried under vacuum with P,O5 to give the product as white
solid (1.815 g, 96 %). '"H NMR (DMSO-d;) § 12.4 (br, 1H), 9.58 (s, 1H), 8.94
(s, TH), 8.68 (s, 1H), 7.92 (s, 1H), 7.90 (d, 1H), 7.80 (d, 2H), 7.54 (d, 2H), 7.45
(d, 1H), 6.53 (s, 1H), 3.72 (s, 2H), 1.30 (s, 9H); LC-MS: ES| 490 (M+H)*.



met hanol and the reaction m xture was heated at 50 C

for 90 mnutes. After evaporation of nost of the
wortdranei2p di chl or omet hane (150nmL) was added &au/ush®7/006613

m xture was neutralized w t9 saturated NaHCC3

sol ution. The aqueous phase was extracted with

di chl or onet hane. The organic extracts were conbi ned,

dri ed over MgS™, and concentrated to give the product

as a yellowsolid (6.51 g, 77 %9. 1 H NVWVR (DVSO d6) 8

[00464] (S, 1B.Hyo prepHre(ity soditin sal¥ 18 & é@lutldnEglf 2- {@ [Qg({KQ tert-

bem%xazcﬁﬁo%x%aqn%lcw%w&em'eggwrwvﬂtr@l;dﬁgai%ﬂebma@mw

beRzéthiazole-7-yl}acetic aC|d 0.13 g, 0.27 ) in M L
ni trophenyl )Y;n dazo| 2, ( b][1, 3] bernrzngt)hllnaZSOH (29 1“ g(?tng
wader ¢ mLﬂwﬁsea@q!edTﬁpﬁwm methomde (0 017 g, 0.031 mmol) After

Mo RTIaE bl e o\ B e Rl ik Bndndygs
emor)atedm femtbote timeast toagive tm@ormgct\m winztet salidaf0. P12 §). 'H
NR (PR ERG e dreftn T ctd 2 67 1Bt e dhadr ™ (m2m),
I 01

7mgmu)o7g1 Ve 2(% %ggtctsmas 34 zqw 51023 gs (dh) g,

,eﬂw Eg ON QFETHYL 3-{2 -&{{&ﬁﬂERZﬁUTY]_IWL-?r
Yh) W({%YL} No)ﬂ@w(_];mwo [2, ﬂ@][}[;S]Ep_ngQ;@@AZOL-?-
A2 AN‘{"G'G4E§L?"‘[B°“F!P| e et hyl

[doasbyf- am opireprbphid tziptermisdiate 3- (2-am|no-1 3- benzothlazol 6-
b] [ 1, 3] benzot hi azol - 7- é/ll ]acetate interned ate:

yhprapaneieacigearpplution pibiemineds mb) iny19 mL apetngaol[dzuas_

ot chopaeare i, A S Rlat e 4 uh Pl dgbppic aci
(thDarg @9.2myabang NieSTMN (Y2170 1mumynolhmetmm a¢dtiDacid

offbrt e MPaddidh ok SooBlpsBo Sikidie G o Fotogag and the
redctionanedtu s \ggs stlﬂ'rEd ateaoznhmmper?é%mﬁfi@;i h&d)ugst iWﬁ@rQBOO mL)
| C ane an
wi gt i o T o we B St SaboRi A b, The
r%lgtn‘gVQ% g@%@pgﬁ&gﬁﬁgﬁ?&a&éﬁmﬂsh c\nheﬁ@awudﬂﬁDSter and
|

ol S0Q QLB I FACYHE B PrRe. wHEId AA2E 8 (99 9 T NMR
(@M@@%ﬁ@‘ewqﬁ%ﬁnﬂ—lﬁtﬁ@ @Mhy), 3‘ ’%\(@ﬂ 2\5&2 $ fz%{@é 1H), 7.06 (¢,

overnight to forma yell ow 'sol
16 2. §ac{t 2. &db (fo 241, vaverlap withodalyent)s LEZeMSol SIR230(M+H)",

(G368, " 31 b ol B S, ritad e gty (o

bgnaqth(aszoI~§|-gl)prona0¢a(eq, 2 pM). coBeqdirdted 12490, Wastdded

ﬁivalséCt‘o M o1t %15 3-@-\%7\%0 [308%9%;‘:{1%281% tBRLSoi tid

e conpound, ture o
fram StgrhAn(yiBy42w ,cﬁﬁ d{ Aol pin rhefjdreni £ 050 nal)cand thd leactioa

bl w2 flpresdt R demmBBfatyre, ouproit sAgepevaparatiap of most
of tinet solvente d{dlonob)ethane (200mL) was added and the mixture was
neutralized with saturated NaHCO3 solution. The aqueous phase was
extracted with dichloromethane, the combined organic extracts dried over
MgSO, and concentrated to give the product as yellow solid (9.762 g, 68 %).
'"H NMR (CDCl3) § 7.37 (s, 1H and d, 1H), 7.15 (d, 1H), 5.30 (br, 2H), 3.68 (s,
3H), 3.00 (t, 2H), 2.17 (t, 2H); LC-MS: ESI 237 (M+H)".



was heated at 110 C over night. The precipitate was
collected by filtration, washed with ether, and dried
wonoerioyeecuum t o gi ve the product as white sol PAT/US2007/006613
(3.592 g, 98 %. "H NVR (DMBO-d6) S 9.54 (s, 1 H),
8.8 (s, 1 H, 867 (s, 1 H, 7.93 (s, 1 H, 7.90 (d,
1 H, 7.80 (d, 2H), 7.53 (d, 2H), 7.47 (d, 1 H), 6.53
(s, 1 H, 4.11 (q, 2H, 3.81 (s, 2H), 1.31 (s, 9H,
1.20 (t, 3H); LCGMs: ESI 518 (MtH) EXAMPLE 9:
[HEBTARATI O8. OFo Prépaltet thid [ntormeRatBhethy IS IALL - 3-

ARV ISRZaL, 1] £ Peryathiaesivi-Mierapanopty:Mbeitore of

m&hgx 3?13{9??9% é@ﬁwerﬁﬁgﬁﬁﬂgg é“a Zn)yoearwsee@w? 21 35hAd1) from

Sé%? Gbﬁr))qi MY -piteegasgtophenone (13. 1>7l8 g, 54 mmol) in absolute

eEiBaf"n%@é@r‘*&%% neaRER b0 Bl 1 nflrk 96y Bhhy Sl
forme, Loolleg by tﬂﬂratmnomaﬂaheﬂgmtfﬁ)eﬂ%(ﬁ ard dig8lundeh¥acuum
wat er,. The [I eact i "&Rﬁﬁ% ure was, stirred at room

{ SgaraRIPE UGt Es vRlIGhtso SR Snit] BMBIONFO dges 9.05
(@qm:p@ssmdtzmp VRS (éczld) f4. Qﬁ CGRTEY 170% '(193' 113)3'7“&5 8 1H),

ite solid was formed,

3qu Esr :ﬁ?‘po?f 0%5%‘@1 2408t vt L C-M 5$h@32 (Mr'rd'l)dr i ed

t whi t
e, (3 a5 1o Pape e R B ME e " oy * 1

apbmoghgylp@ldqzq{gﬂ g?[g,@]bqrgotmaapl 78/I]680manoateH§\ mixt @2 of

113-['%-(4 fr ﬁpﬁ%\yé%m'?gazo 2 8lob] gsy@?‘tzgtﬂ@ I {' i/ﬂgfp%oate

Pl ;9. 1S /BrmBBI frara BteptBand tmmﬂﬁlahd!é%&@drate (18.05 g, 80

n@ﬁ%% PR30 o 250 TO S FRRESL FrPELR,

wastqUdriomeazitie 490)h) avatee haa 4oL} @ith RPOPRE, Ael ma g?é pH
L Qg henzot hi azol e-7-yl }acetic acid

vg, ‘”6’1 %S/tehrFBI"’) QU ity sediimicarbeniale. vidieaquaows pwamwas

eRaedsoith diBMEidhthaae( @reoégmgmgg &%n%}%ctgﬁéé dried

MeOH was evaporated, to the resi

OVRiaVgRr aRd coeeg@féatﬁde dThe eryde peoduichmast purifiegeby Rash
clﬁk@?ﬁé‘t@%r&ﬁnﬁw)ﬂh' di If‘casgél' ki i‘& al(i% OQ)'/?3 h%gg?%)fl %X@%Q %ad ient

S 11
tcz(gmve;thg proguaizas @ yedpyv sdhd]_(3(&24 gHp6 %).4H MR 1(GH)Cls) 5 7.86

R0 T SR TR S A g Bz . 8 (),

4X4) (V2R BARBOMYEH) ABOBQY, PHENZLG7 (tVeBAZ023 (t, 3H); LC-MS: ESI
3%§ 51 3] BENZOTHI AZOL- 7- YL} PROPANCATE [ Conpound
fﬂi{ 465] A. To prepare the internediate

[0@459} am ntE 1A31=1b@mﬁﬂethﬂl@—{@@%ﬁrﬁlﬁbpﬁé\ﬁy’l)lm|@§2 2, 1a

tion acet| c aci
bIT‘P enzot lazo If?)ro;ganoate (3. Srb (5“74 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, 91 %). '"H NMR (DMSO-ds) 5§ 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, 1H), .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)".



added dropwi se over 30 min to a solution of

3- (4-am nophenyl ) propanoic acid (10.00 g, 60.5 mmol)
wandk7NeSCN (9. 21 g, 121 mmol) in 120 nL aceti eCaaisevo7/006613

at 0 C. After the addition1oas conpleted the cold bath

was renmoved and the reaction mxture was stirred at

roomtenperature for 4 hours. Water (300 m-) was

added to the m xture foll owed by sodi um car bonat e

until pH 5. The resulting yellow precipitate was

cted et her,
L a4 oG raRaratoh o o e B b st s- (99
(o)

yhamine]sgriponybvmoingmphenylpimidaggl2, 1-bliH) 3]benzothjazol7-H)
g?l?b?)gf_#ﬁc agl?) ('It'J a%ﬁsﬁ@nsﬂan"gf etK¥IO§ éﬁ 4 éﬂfﬁli‘e]riguﬁ/g%%ol -3-

amImmanbenyI}Pmnemmmyl]lmldpze[&ﬂ+b]b 3benzothéazmddi-at e
h| az anoat e
viBigPansiie AoPLSE FSo0 S8 %, RudF iniTHE SRS sakied
nmmthmomﬁean()aelaydraoe u. aeag%zaztt iingdpané-20 rmrwat;vaorme
ci m St e i n, met hano .
r€atfon it el sink gt ool tempew A AL Biant: ddiehievaporation
of HRbIRIMEESIVERE tAY %fqu%bﬁﬁtphaéfet\ﬁés a&m@&vitﬁm c@fo H@ﬁéoluuon
of the solvent, dichloronethane n) was adde

tq RE 6 Av\Whike ®olid was fiormed; ée"wteﬁ byaft'tﬁ?ﬁ@rédﬂlmlth water

ah@ldthe© %nde}%@GHSQH\?aWﬁQMWﬁ‘ZO?M gﬁ/%t He okl t as 3 white
di chl or onet hane, . t he conbi ned or gani extracts r| e

seNd(2.7R8 SoP%H. 4 NMRL (DN SO-de) @lgv% (helhpy, &2t (s,akH), 8.68
0
SIS WD T Sar 7edp @ L DA, TG 1w,
67 B, (14). 236 @) 2H3. 2162((} 2H)H)1 312(s’l.;B|'()t L(Zn/LI’D'IS EG%BBIQSQ(M+H) .
WD 2007/ 109120 PCT/ US2007/ 00661
[%ﬁ’é%dwﬁm prepare the internedi ate nethyl 3-[2-(4-
[onm?pphimﬂi) t‘rmeowfésamhdﬂd $odiubesanbhieg ptodirgt in StEPE was
noat e: m xture o

PIRRESSH, 0 ok M ias ARSCRPEI N EXapnle a3 NMR @MEQycl) &
14D ébrmmz)ﬂ‘ Qo(m ﬁfi)ers 88 ?@OH 1y, Y o @- fHy, 7784 "(Qaﬂgfo%ﬁﬁ‘ 1H),

one absol uté et hanol

Nvigs(heated- ?a1t (Cb(?l'b ﬁo“r (L% 1ﬂ'@u2§ (tAZbié.Iidﬁ/(tcﬂH)j MRS (s, 9H).

E&QWEEHCQJ'& AFGHON of 12143 (8 er 6132 C)-UREIDO]-
E i e R

H, 8.11 (d, 2H), 7.92 (s, ,7
[thzn H) Av Ig p(rapal?th)e msereneqlete%ﬂ mmomeovu 2H),

bgngg[dﬁﬂ‘mdﬁfgm +GtNéc7ﬂoFe%-c§’ﬁ )Fy%’_%c;d F&r@ﬁ%@%r ar-lr;Pno-

prepafe t |nte ate

banreibiansaigBycanogaylis] acid-athyliesséband @tbrcmoid--hitypddqatopzenone
WERE 5B mitnEh F irBefo Hthada o stired a6 926 I8t Af hevyr-r.
Fylhatiop aif thad mte(rﬁe@ﬂat@wak&cﬁmmmb)by‘ LOMSt Fpebeattion was
hea&-:&il #Jnh%p Ia |4%e df%tgy‘l%r ﬁct)uers( %I?elpe% gwas%gd with ethanol and dried
under high vacuum to produce a yellow solid.

[00473] B. To prepare the intermediate 2-(4-aminophenyl)-
benzo[d]imidazo[2,1-b]thiazole-7-carboxylic acid ethyl ester, SnCl,-H,0
(6.770g, 30 mmol) was added to the intermediate from Step A (2.204g, 6
mmol) in ethanol (40mL), and heated to refiux for 20 hours. The reaction was
quenched with water, neutralized with saturated NaHCQ; and extracted with



mmol ) in ethanol (200nL) was heated at 90 C for 12
hours. The reaction was quenched with 400 nL water
wanw7409i2oi di chl oromet hane and the pH was adpastuseoorno6e13
about 7 with sodi um carbonaéke. The aqueous phase was
extracted wth dichl oronethane, the conbi ned organic
extracts were dried over MgSO4 and concentrated. The
crude product was purified by Flash chromatography
W|th silica gel using a 0-100% hexane/ethyl acetate

W}gw sdrﬁe %é!t‘ﬁ %%PCI W?Q%Lk%c'g‘w?va? oridd ﬂ?&éﬁ@b?@)}%\@m

cg entratesl tpsglvan)ellow gelid (1. 518%75%)29 d, 1 H, 6.75

[@gﬁ( t) 2¢|) 1% 6%@&1?%%%&5@ %E@Hgém%gél m%@% éill\mﬁ)%mermedlate

fijoBd) S5 EE(1 B1gi«usnenof) aeﬁrﬁqteﬁ-butyl 3-isocyanatoisoxazole

(éﬁmgg%ggqp@?ﬁt}g%r? é%ﬁ;ﬂ}b%ﬂtgd@g 189°¢ ovgsnight. The

foRRatior! 6PReYbRRIVEt Aad c%nflrmed by LC- MS The Erempltate was
tert-butyl - 3-i socyanat oi soxazol'e I

CPHe‘ftéFidTéhfélt"@BQn r-ﬁnn) wasled Mty %Hz@ ambdv@@\weﬂeh higity vagyum to
b

odieda el 8l 2 2487 o 810\ CHEAMI (OMS O 8705 (br 21,

8t (g,i tH)e Scodrpabutd), 8s1 (dd whi), 8.8®Kd ). 7086 (d), 219), P45 (d,

o SRR 21 1 ot 0k, el B e

M+5n*(d, 2H), 7.46 (d, 1 H), 6.53 (s, 1 H), 4.06 (q,

[?Q@?’%Z 98Llé:t ﬁ@erggqrngg {q\ﬁw R tewlf_‘, gmgapygg{%@se hygrolys,ls as

deedribsa (9 Exafisid 3 0Fl8Gioaddd Ahe Ear%@nara@td on of

2-[4-({[(5-tert- butyllsoxazo ) am nq] car bonyl }
%ﬂ{’ﬁ&) phenﬁ 1 Sodiugn2dad3 1L5b1]e{rt1b%%wazﬂfr§2/8rurf—udOI "Bhényi}-
Behk8[

dﬁi?ﬁiﬂahé[szaﬂtﬂthla'rz‘blé-ﬁé%%ﬂﬂ'a%‘V\%fs gteP¥ted in the manner
tert-butylisoxazol

dﬁsyahe%] gaamm? |9}Bamsmg B}?emmppwa &r5n Step ) 'H NMR

SO By MAPIETERL D G B d ke o

%n@'t@idfctt%)( 6.56,¢d H)34.3M(d, )QFBnU.CZMSmESM%ﬁ (Mﬂfhlé
{6‘ Ziure was stirred at roomtenperature

. ter evaporation of the organic solvent,
EMm&umuRRmm&mmeFN}'(@L'rrékatBmM.hséQ&kd:iQB-\agLNt-(@{v-[3-(4-
ErrAY RIFEERAZINLY 16) - 3-0IXiodP RESY LI MIDREL [ 20 DS FIG S RENEB THIAZOL-2-
YfL}d’fiEWL)OﬁEAW‘rﬁﬁowr\Hrc ter and ether, and dried

A (2R SBaRE S0 B e BT
yl)éhﬂmoﬁ:aﬂiolﬁ)ﬂ}arﬂirlb) p&eﬁ?l]m{ndazd{ZH)—b][? Iﬁ@enﬁﬁothﬂaziﬂ) 7.
ylprowssio et fof Exanile OF (914109 851 hca i SFse mu)
r&66m teMperatartiva&atide8 v MalthetHyiRAIPPEp WV -ethylcarbodiimide
hydrochloride (0.173 g, 0.9 mmol) and 1-hydroxybenzotriazole hydrate (0.122
g, 0.9 mmol). After stirring 1 hour, 1-ethylpiperazine (0.5 mL) was added and
the mixture was stirred at room temperature over night. The reaction was
quenched with 60 mL water, the precipitate was collected by filtration, washed
with water and ether, and dried under vacuum with P,Os to give the product
as a white solid (0.174 g, 48 %). 'H NMR (CDCls) 5 9.54 (s, 1H), 8.88 (s, 1H),
8.65 (s, 1H), 7.88 (s, 1H), 7.85 (d, 1H), 7.79 (d, 2H), 7.52 (d, 2H), 7.45 (d,



[00471] G The corresponding sodiumsalt of the
product in Step F was prepared in the manner
wdesavioped i n Exanpl e 9B; 1H NVR (DVSO-d6) 5 2eTAISE™T/006613
1 H, 11.2 (br, 1 H, 8.5814x, 1 H, 7.9 (d, 1 H),
7.81 (s, 1 H, 7.5 (d, 1 H, 7.46 (d, 2H), 7.21 (d,
2H), 6.49 (s, 1 H), 2.9 (t, 2H, 2.45 (t, 2H), 1.29
(s, 9H). EXAMPLE 11: PREPARATI ON OF
2-{4-[3-(5- TERT- BUTYL- | SOXAZOL- 3- YL) - uREI DQ] - PHENYL) -

1H1\{IH€/SZ)O{SS_2IL Iglet)B]a[ 6%!1 é’&ﬁﬂa&ﬂ @éﬁ@?&\ﬂb%g”ﬁ 2H), 2.71
("ht%ﬂrrﬁ@%(% %Hléﬂ ﬁpt(ﬁoghdhe(h Pt 3H) LC-MS: ES' 600 (M+H)".
IO L. B e ipar Il M orofad SER N hbelle) fr SlaRA wes
tregited irnthe: Maonendedtrbed i Eaaﬂtp:ljm Btefn 0 gg W;Eﬁﬁ)ﬂjﬂg@$
OB R od- BB Rhnr a8 b 1 iHed &5 (4 aness, 2H),
TS e v ag el et 0 ] 0, 8, 0o
1E‘B Ir%?'@a&ﬂ igr'r' c?é%iﬂ&@é"h%b & (@m%& 1{"(70(47@']“)8 To

[Go£PRr e the Thé %Il@/ﬁh@tc%n;’p&fncﬁfmv ih'a manner similar to
benzo[bégl m dazo[ 2 -b] t hi azol e- 7 carboxyli1c ac

Sem f@macmd @Ihﬂmpe(@me@gth ememnmemgcampeodme
‘“E’QEE*@ PIENN-BicthPBIhel, Thel dorfekibnding Bfidctidride satt was
PreRareddn tma§arrtﬁmmm asi desonibedrin stepuBral i zed with
ted d, extract 007/.10912
B 2 00 P S et S B S N HA o e il v
pe:)quwmwa/mﬁlZde}[sti,3q1‘)lagizd‘t@S@4I—34[?go47 lgt@r@tar 3(039811@ @4\%) ™H
ol.l . r
BTN 01 505 ot 0P ks, A 55 Bk lo i S0 &5, 1H), 7.86
(d rm) ﬁﬁ@(@ iﬂ) 7184 (4; 8ymPhs ( é”fﬂ) 68345, ™M) Ha1 G AL,

5-tert- but |socyanat0| s0xazo

2:%1 (fedld) (%\éBrﬁt)z%sﬂ péémedtas 1 ff@(ﬁm}‘ﬂd}/ér&@ Rt OHTHE - MS ESI
5f7qxr(ma,tp|)on QB\M{{@_, ?ﬁgct was confirnmed by LC-MS. The

preci pi'tate cted by filtration and washed
[00481] CH2 CIN-(rterthitylels axatznl- 3N e ui3- o rpnslirdiig &/1-3-oxo-

p%@f)l@%azo[é%ﬁfg?delgq%bt%% 017:3;'9' ]Q'A’Rq& re%qﬁ)wﬁgg(quso de) &
916 (s3.168, DO (s, HH), &. &)(s( dﬁhiﬂ)&g % 551)(?',8 ) 1HD. 2F9 (d, 2H),

& Mol Bk LI

52D BP0 (T @ %4 (t
D U R B (Rt

[Ogggg 3-(2-{4-[3-(5-tert-butyl-isoxazol- 3-yl) -ureido]-p enyl)—
banid[dﬂlﬁm’i&d[@ﬂ-b}lﬁ@ébt-vwﬁm'd*é’thy/l PrHiGhAAIL NEINMR
(DMSO-dg) 5 9.7 (br, 1H), 9.23 (br, 1H), 8.65 (s, 1H), 7.87 (d and s, 2H), 7.76
(d, 2H), 7.53 (d, 2H), 7.45 (d, 1H), 6.52 (s, 1H), 3.25 (m, 6H), 2.94 (m, 2H),
2.65 (m, 2H), 1.30 (s, 9H), 1.02 (m, 6H); [Compound C8]

[00483] 3-(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)-propionamide
hydrochloride; "H NMR (DMSO-ds) § 10.6 (br, 1H), 9.61 (br, 1H), 9.17 (br,
1H), 8.64 (s, 1H), 8.20 (t, 1H), 7.82 (d and s, 2H), 7.71 (d, 2H), 7.48 (d, 2H),
7.36 (d, 1H), 6.46 (s, 1H), 3.86 (m, 2H), 3.71 (t, 2H), 3.77 (m, 4H), 2.88-3.07
(m, 6H), 2.45 (m, 2H), 1.23 (s, 9H); [Compound C9]



benzo[ d] i m dazo[ 2, 1- b] t hi azol e- 7- car boxyl at e was

prepared in the manner described in Exanple 9B, using
woheo7ciospound from Step D; 1H NVR (DVSO- d6) 8PBTAB2((03/006613

1 H, 847 (d, 1 H, 8.10 @ed, 1 H), 8.87 (d, 1 H,

7.78 (d, 2H), 7.67 (d, 2H), 6.55 (s, 1H), 1.31 (s,

9H); LC-MS: ESI 476 (M+H) [ Conpound C27] EXAMPLE 12:

PREPARATI ON OF

N- (5- TERT- BUTYL- | SOXAZOL-3-YL)-N - (4-{7-[ 3-(4-

“’%F%t Pl P F%Q’[Iil(ﬁ(%ﬁ Bubyrk ?Yblg’h%é&l-shé A

b{a@m{ﬂﬁ]m%zd[a 1ab]§biazpl -6tyleN- (2-p|per|d|n 1-yl-ethyl) proplonamlde

hwﬁogﬂhﬂgfe ﬁ%g@@ﬁ}(gﬁkﬁﬁgaé%%o& fr, 1H), 9.70 (br, 1H), 9.36 (br,

1H|)1€81YQ](bml 95'228)[2? (ﬂl‘rgg[,gz &3 kl%aaatdw 280l - 773I ()culz}l-gr am@i @H),
acid from a e 1 N

7548 (o THy BRH ortbbr 2035 60D SHaBUTAPD. 81 ol PRin 247 (m,

2H5‘°PBgRYA )srl}s 162%{& sﬁabﬁdmm dg:orméeuﬁa*@ J. de (0.173

dr oxybehzotri azol e rate SO 122

[@435] 9 m’r@ 92 {4369 —t%rtt1hu¢ylﬂ§0>1aa%1;ﬁ-yl)-yr@ﬂﬁypbepw -azi ne
bégz?id:ﬂmldge‘?gj? J8RAi2BH7- i )}gﬂﬁ-@fﬁ Héﬁt%&%ﬁémge&oﬁFonamlde

ure over ni reacC
hmmmmmuem tHh NBORNIDMBOeds) & H®.4(laci1p1)i 8i7d (s 1H), 9.34 (br,

165 38 G Bt bt hod T8 BB, 2ihg7 v &L R sk 2

735 @, WH)t 6.53(d, d H)0 31524 (rg, 218 3210 (] 2MNR3(1EDEA32HS, 2.8-3.00

. 35'“)‘558@% S5 gy, 200, 708bin. 2. 17C(s. bl 4ppmppune! €113
aﬁg V\D 2007/ 109120 PCT/ US2007/ 006613 102 1 H), 6. 50

1H, 6H, overlapp wi th sol vent)
qufsm 28 (72r{4 EH5M buzylzgmeaﬁol%w -uteidgl- ernm
b8n2d[df an|d§.JEB[|% ‘f-QItN%zoEﬁ Iﬁﬂpﬁi—m*é'fﬁﬂamn{&gﬁﬁ %gla_ﬁ’amlde

prepare Its drochl ori de” sa product” i n

e
hyerochiorisist; e tH NMRh(@Mﬁﬁhés) A&585 (e d H)n 9 Bdaths] éHﬁFS 23Hpr,

1% %%“g) ?@@?3@’ @)5 7(§é d ég. zz-;?g?jéo%zhﬁ); a8 (d2h),

72384@2%) B.40 s(,le)2|3)34 ﬁn42H0 gtz gg Tﬂ)? (gbzsﬂ)(z Q659 ngmj)l 3 24 (s,

9 Jfé‘%})r?t %HFQZEP?@P%&EC@N (t. 3H). " [00479] C. The

[d(?laprI ng utxormeltfan@ww@"l ﬁ)lﬂﬁdandﬁl wergahads irsamhaanert similar to
eﬁéyug ﬂ%;p]lacré@%aﬁ%gr H{aﬂgxtc Q/(H;g Vﬁﬁoﬁ ﬁ 22 é% per? E)u?yllsoxazol 3-

y%ﬁhr%]@hmdr@'gbhﬁnog BRef@AlirRGRLdI108][ BB AdtRaizE E7 S@lacetic

prepared in the sane manner as described in step
agid frgayigigmple 9A and using the appropriately substituted amines. The

c&réépbﬁahgwdfbchléﬂaéZs@lts%véfﬂe) pri¥patdd Inthe3narfePdei&ified in

P):’l){:m dazo[ 2, 1-b] [ 1, 3] benzot hi azol - 2-yl ] phenyl }ure
[(80488;? 381 21(2 B4 éﬁ%&téﬁ' bdﬂ'}ﬁs&@ﬁ@ﬁ@ -Rei E;éh%ﬁglél H),
benzo[d(llmndazo 2,1- b]thlazol 7-y|)- -{2 morpholm-4-yl ethyl)-acetamide
hydrochloride; 'H NMR (DMSO-ds) & 10.76 (br, 1H), 9.65 (br, 1H), 9.24 (br,
1H), 8.70 (s, 1H), 8.51 (br, 1H), 7.91 (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}-
benzofd]imidazo[2,1-b]thiazol-7-yl)-N-(2-piperidin-1-yl-ethyl)-acetamide




(d, 1 H, 7.78 (d, 2H), 7.54 (d, 2H), 7.46 (d, 1 H),

6.53 (s, 1 H, 3.41 (m 4H), 2.93 (t, 2H), 2.68 (t,
wakho71ead (m 2H), 1.42 (m 4H), 1.30 (s, 9H) pcr@skdr/006613
ESI 571 (MtH) +; [ Conpoundi1@6] [00481]
N-(5-tert-butyl-isoxazol-3-yl)-N -{4-[7-(3-norpholino-
4-yl - 3- oxo-

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

a; 1H NWVR (DVM5O-d6) 8 9.56 (s, 1 H), 8.90 (s, 1 H,

rippSeririag; (NrbUSpb S g 8, 18 shadlter Tp e dfgr
1HR 844 (s, 3HHOB(4W (t4iH), 2864d(and s,22H), 7272 Qd(2H), 2488 (d, 2H),
7[.11@,%2%,(2]3’4),%6 &G3 B Ui, PEH ), aHYCIRRES S, 2.81 (m,
2$f)( 3-d4¢rh36H%-1.2481(sboHY! [Coppp@aid €34Y! ) - ur ei do] - phenyl
[%5@4?83[ d] i nfdEA81l2-(2-18TteH Y BPxa2gi 3-YN WSt ARIANYBr opi o
U NN A AT IO AT SR
hydsachlarideH) H NMES(DMSQ-ds) ¢ $95Ab(.sTHL F0 (t3r, A51) (+y26 (br,

1‘3@ 869"3) g"s‘}ﬂg}‘mggéﬁ]g, &gt??ggzgﬁ%@ s, JuPY #8 (d %), #5844, 2H),

7346 2d { tH], .65 (s eti), [Bu59 (s, Hd) 284 (3HY,1 .86 (i, @&df); p&En{rh, 4H),

1%%%%[%!]’1%?8%‘2‘!‘*196?1 hi azol - 7-yl ) - N- ( 2- mor phol i n- 4-y
: 1) - ppgpi Boert-utgrrRoRhL6I-3g)-drbidSYRHIAYEO- d6
[2641%01!]%_ )_bP?Q%l{%I,aqg. 6?%? @? ﬂ,b"_%?ll)] gLr }H H), 8, 621
b@gxzoidh%',dag%wthlqquo ,-y'kw@hftan@r@n AtpyD-peetanige
ocHiofife{H W’(Dﬂs@dé}dé 9].85'|£br, ﬁr—é?g.@s (bk,_ 1), $180r,
m 2H), 3.71 (t, 2% 3.77 (m }-%b . 88-3.07 (m
164) 8.70 ¢ Yty 8249 (t, 1H2.37.93 (daayd s Bdhphd8dd CBH). Vich4 (d, 2H),
1 / 8
ZBTAAT ST ORI 05000 5 0% 8904 o 5
gH), 1.18 (t, 6H); [Compound C16], and
BEREAL ) | DRSS bR AT S LA RO iRl -2
dxoléth§bébzo[dlinidaBo[Zl-blthiazbHp-yIPpBényipurea hydhochioriez; 'H
MR Do Gar'3A9-9 o . Bif® o @) 14 8 iy,
g 0% (4H11),37.86 (6MHAH).862d,7ZH(, .68 2|2|),477.50§u, 184)6.60 (s,
1.69 (m 5H, 1.27 ‘fs and m 10H); Con%oun C10
1["@@4‘8%} (d, 1H), 4.3 (d, TH), 4.00 (s, 2H), 3.57 (m, 3H), 3.21 (m, 3H), 3.00
(ﬁ,(ﬂ—-‘){ 4:32, Dert3dw BH)! S@cripbard Y17 U4sd do] - phenyl
[Be433Y[ d] i nidade[tbutybiperazelot-yh-3-{4-I(Z-merphelniddyle-pxo-
- et - )i j och ankaen. N -
S peen b Afon bt gk b g fowiso
ds) ) 9.55. (&3 1D, 888, 161)28.66 (s, 1H)) 7.88. @0 1H), a8 (s, 1H), 7.78
7 d a4l r D : N .
(Fory 753 6f 248 Fuar a1, 53s. 2fp S61ts. PHDY 389 OV oh,
2484, @H), (B0 éHﬂ)QH)Z‘[C@nﬁMr:jd C183 (m gH) 60411825 (m
1.30 9H) ;o [ Co C11]; .
B0orr ;7 o¢ T Iel TR RO g e PRk B AR prpe sippilr to
Step A, but replacing the propanoic acid with 2-{4-[3-(5-tert-butyl-isoxazol-3-
yl)-ureido]-phenyl}-benzo[d]imidazo[2,1-b]thiazole-7-carboxylic acid from
Example 11D and using the appropriately substituted amines. The
corresponding hydrochloride salts were prebared in the manner described in
Example 3F.



benzo[ d] i m dazo[ 2, 1- b] t hi azol - 7-yl ) - N- (2- di et hyl am no-
et hyl ) - propi onam de hydrochl oride; 1H NVR (DMSO d6) 8
w0.206/1029p 1H), 9.64 (br, 1H), 9.25 (br, 1 H)pc8u88007/006613

(s, 1 H, 823 (t, 1 H, 7183 (d and s, 2H), 7.72 (d,

2H), 7.48 (d, 2H), 7.38 (d, 1 H), 6.46 (s, 1 H, 3.34
(m 2H), 2.88-3.07 (m 8H), 2.5 (2H), 1.24 (s, 9H),

1.10 (t, 6H) [Conpound Cl12]. [00487] D. The foll ow ng
conpounds were made in a manner simlar to Step A

[dD495] egl a@—{%[S—t&tM@W%@x%I?—%ﬂ—bFeido]—phenyl} imidazo[2,1-
olf ¥4 et ERy-Faraxyjic 20 (2.morpholin-4-yl-ethyl)-amide
orte ) . e .
BB SR OB D 550 0 RE .17 .11
Ot Nt BASAm Meb,. 8.5Ads, t)r&8PdUi2AY, Rykd (2o, 76 (d,
2@; én%ﬁa‘éﬁrggkﬁ{ %@@g@f 2, W62 [RMIEN, 8550 25 '35 (m. 2my, 3.17
(19; RBR{ 11.313s( SH)ALC-MIBt S iBEXALEH) 3[GbinpaustdD] spheny|
[%Oétﬁ%[ d] i f b tartprtvisomzor-Syh-urgidol-pBe Ryl inidazgl2.1-
s oioniat B, WA
. I, . r, , . r , .
“Y‘,Sf,%%'%d,e iy W?d?),M%qw & 8 (b ThRe 966 o)1 H)7 829 (s TH),
3 ) o
o8 LB 5 80% { 80b4 9.  (ago
2b) 08 56rfs. 2H), 3. zzm,?ﬁﬂ,m@ (MCBHpOYRE (CLIH], CoaB oM, 2H), 1.80
(rf.; 670 { fal i, (Ray, T30 Itgthy: LEOKAE R sPs¥6 kS JelomBSING c20):
[a9487D[ :j] i rﬁﬂbtaa{&tambpmia/mzov—symuN;ida]-ph@;emdhﬁddzq{z,1-
_ i 2007/.109120 PCT/ US2007/ 00661
ol By e AR SR AR R dep rg Ty e e
h9?|6ﬁ£1(dﬂde, iHsk%MR)(nms@rds)z 5 H).g (%)5,%?!,592.63 (§1)7 1 qg-gﬁ% (s, 1H),
) n S, , , .
sy 148,775 198886 il .00 i, B 7 e o 5iy), Bt
. 2 ,
25@24.5@2(?, ggg,%.?g%%ﬂ)d%c%f&%m %éébe (0, 2HY P o& b, aH), 1.31
(5290 L@-—W@i(ﬁssk@% (MEH)T:[Gapransd CE i ) - ur ei do] - pheny!
[dtgrgr?g]o[ d] i i Amsof 3 T B iso gzl 3 - ureidgl-phenylt- imidazol2,1-

blil deengothigzeleficasboxyligrarith (Sdietbylanminmngthy Dmades) S

L1 . 1 I 1 'y 0867
oo R P s B 8 30 B o1 1 558,
89 (1, THEB.T4 (s21Hl), 8.8548, (M), &OT‘IXm.G’.FBSZ(EZ (d, 2j), 75D,

a 3 6 0} 4 0
2%2,’6.%')(;5, ?’i@%éér% 5%9] ﬁ[zf%@ﬁ%, 128% (8 4o ¢ B Le-
MS: (28K 374 gvi¢-bh i, dContpdyid C2axazol - 3-yl ) - ur ei do] - phenyl
[q}o- ggnzo[ q] % . . .

437b| 2, 1- bé AarbuivHEdErolS k3Rt hHoriRerRAINe dce
chmbioniytieimidpaos; mlbfmi,ﬁ}bienithMI(@MS@h@ﬁ¥851r@aﬂ?d@@éhloride;
1%%96&?% 1% 9.18ﬁ_&br, 1 %8. (s, @fl

NMR(OM§Ole) & 1657 (br. dkd. 8.7249 TH), 927, 1hiy) 8.84. G4 1H),
8 (s2hH), 8.12 (d, 1H), 7.86 (d, 2H), 7.76 (d, 1H), 7.64 (d, 2H), 6.60 (s,
1H), 3.54 (m, 4H), 3.16 (m, 6H), 1.37 (s, 9H), 1.33 (t, 3H); LC-MS: ESI 572
(M+H)*; [Compound C23];
[00500] 1-(5-tert-butyl-isoxazol-3-yl)-3-{4-{7-(piperazine-1-carbonyl)-
imidazo[2,1-b][1,3]benzothiazol-2-yl}-phenyl}-urea hydrochioride, 'H NMR
(DMSO-dg) & 9.63 (s, 1H), 9.10 (s, 1H), 9.06 (br, 2H), 8.76 (s, 1H), 8.19 (s,



7.48 (d, 1 H, 6.53 (s, 1 H, 3.61 (s, 2H), 3.43 (m

2H), 3.14 (m 6H), 1.30 (s, 9H), 1.18 (t, 6H);
wpCwrpoend C16], and [ 00492] PCT/US2007/006613

1-(5-tert-butyl-isoxazol -34¢d )-3-(4-{7-[2-(4-ethyl-pip
erazin-1-yl)-2- _

oxo- et hyl ] benzo[ d] i m dazo[ 2, 1- b] t hi azol - 2-yl } - phenyl ) -

urea hydrochloride; "H NWR (DMSO-d6) S 10.9 (br, 1

H, 9.78 (br, 1 H, 9.40 (br, 1 H, 8.81 (s, 1 H),
181)08.0dd(d, 1H), 7 BOE, @+), TI69 (d7 186, l?dS5 gi—l)ZH ) 6852 (4, 1H 3.73

%HhHi?;;q (&9@4{"1 3(3(,5(?09»%) @#M% @654@, WW)mT@@pound

C2490and m 2H), 1.37 (s, 9H), 1.35 (t, 3H); [ Conpound
C17 . and 1[08?04931) . _ . B
(%]tert '§EF"1 Yikis®azel-pryl)-3-{44 7 (A-rethy mipelazines 1 -

c?(m'ogrg‘%%lo%tz%?i A bsjrbBLbzegtz thiazol %y))ﬂherwe}nurle}a hydrgehloride,
WWM&@S%) & H.84b(,s1H)1 9t§3 (5.189, 9322 @S H)H) 8.05(s, 1H),

o i s . Fod o et i s St e

18 3. 33 (65 4H), 306 (?432?7% v ﬁzb?j)| lizaqrs{ggg% ﬁl.p"%ul\rqgsESI 558
d C18 e foll ow
('\L)lg%m@g@r@ PPHN écréa‘%ner simlar to Step A but
EXRRPEEHBY PRI ARASTGNSE N ?@-&ER B‘Jim -ISOXAZOL-3-YL)-N'~(4-{7-[3-(4-

Eﬂa‘{L4PiP%RQ§nJ-¢IYTL)MWL iwﬁtS’ 1 ENZ
YN)IP)-IENF{E)lﬂ@A lFIVBl@d CO& ]BE & é% 113&' 8?{"#2&20%‘3 /-c
arboxyli1c_acid from usi ng the

[09582bpr i atl@ 3 Syammslpmoéw éﬁﬁer@@utylhsoxazmmewpmqnqg -[3-(4-

mé(, ﬁﬂgg h:p?")gbké %égllﬂ‘{}ﬁ%g ?g@%ﬁ%enz fzol-2-

ylmnmweaﬁMMmFﬂIQBIZ[AOCMQB]g 0.28 mmol) in THF (10 ml:g at room

|
TS N A e L
mpureowak digated ty FefRixfdr M- laodrde THé’fgathQﬁéggue%h&a/DBy
@%&@% %gbﬁlsq[bloof é) %sg-lggscmfhcp_ﬁ\ ang %gre(cgg? POy tergpggat(lm for 15
matH) Thé .nisture, wﬁé‘%asﬁlea@vl(rdsatu?éﬁed l@aﬁ@d%sol&tﬁ% 8-
%n%p.}e%h ng%loggnﬁr};%@e 358673 comg@lngd cmmggﬂadr(aqts-yvere dried
oNrNYS M carfdl 8dncd IRASE] The crude duct was s p |f|eH Dy Flfsh
R SRR CNE A VIR R L e

foll@wBH RS & @LZB‘% Mbtﬁﬂ&)&hﬁ@g@gage:@fgﬁ%ﬁw %%QQBJ?ME'

frér‘)tlonsg/vg %Qllecie corgbmgd( gnd coppenBatdl fodgive fide base€) V-(5-

teﬂmu@moxz}z_glg": gPJ ggz@— 7-%:5@- iﬂg 13 %&Dazw- ?’)Eg%ylg‘m'}gézop 1-

blph§lbenzethiazoh2-5hphedyburem TheHree ba%@ was di¥gbivddinMS:
dngﬁ gt aJBou %5}3?5 a t%%h | {ﬁog) g? I lution

/e 89,ra5'0rPNsl (A Jem, AERRfdy -Tohiyis B9
wasradded[di’pnw:sle] 3 1,8BM belntioh bif HOIethdr GﬁB@R&Wéléntﬁ? afld a
pr&glp%{ r\S)vlals 'opmédy AfterUsX/la)poratlon 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 %). "TH NMR (DMSO-ds) & 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)".



hydrochl ori de, 1H NMR (DVMSO-d6) S 10.2 (br, 1 H), 9.68
(s, 1 H, 9.24 (s, 1H, 8.99 (t, 1 H, 877 (s, 1 H),
we.2e0/10e201 H), 8.09 (m 2H), 7.79 (d, 2H), 7.8B6T(U82007/006613

2H), 6.53 (s, 1 H), 3.67 (m74H), 3.37 (m 2H), 3.06
(m 2H), 2.00 (m 4H), 1.31 (s, 9H); LC Ms: ESI 572
(MtH) ' ; [ Conpound C21]; [00498]
2-{4-[3-(5-tert-butyl-isoxazol -3-yl)-ureido] -phenyl }-
|mdazo[2 1- b][l 3] benzoth| azol e- 7 car boxylic acid

)@Kidi.e ﬁ%ﬂn 1-

[2

L— R (B a 17-
&YL}-

" [Corrpound 022] [00499]
[o’b~5()5} tert Abulrgala sasp@'md)n of M-(p-trt- Bu{y?—ws(oécaebhyLylep@W -(3-

Zl ne-1- car

marphal-4;%- 3013%9 PEpRWNMIEAFRI2 DU lbensrihipzel-ardiphenylurea
(d‘ﬁé 390%9 %rﬂ%l)froﬁw E'x%lé W@OMWHFBgmmT_) &R roorh tH}nperature

V\@smrorneem.? w smlut»on qof, @da/mﬁzszn)TH (16 r(rﬁb) Ihweaqt'(%u

"ﬁ%&gwas @iﬁ‘gd(téggﬁl(%\lgﬁb gt T8 héhixtcheifas %‘ddéh')m% HCI

sPl0binpdarntestay]exdess d/Me.S, quenched with CH2Cl;, neutralized with
%‘,L%%Wﬁ%l%H%}’ So1LEBK2FRL o?’ggmt 'Ié)’yérAw;g d?.@hpo%ﬁhg@o ahd
com:ﬂazal{ea tb-dive A, rﬁ]Mnezmﬁthmmhpauydis} methwK3-{t+(Banorpholin-
dar qp %b‘%%d]mpa% ! f d?- -ﬁlg 63 éf%n%(as@nq/%[‘}%-
ﬁbllrﬁlgil @ka&%?%{d]ﬁﬁﬁl&:ta[z 1Qﬁth1aid)l-2 gl phenglaniine.
l‘{%“l % 7§H?‘Frﬂ‘ Xﬁﬁf(vv%s éﬁg%%tolaaﬁpe afidséft%@ btﬁﬂ;%

idefe yﬁatcﬁé’oxﬁﬂ&e(@ﬂSU)rﬁg) Eﬁéfﬂé%%uj at $¢26]°C ansinidfiSA Was
1-(5-tert-butyl -isoxazol - 3- 4-[7- (4- et hyl - pi per

qagngleed witha®bleflz gnd saturatedy NaHC 3 solutlon The organic layer was
dhgg OCQ[I\Z?égb]a[njdl%] %E%%aﬂ% c?usdél%mgtl]?chak éé’ﬁ)%"f‘ated by
Fass cbstatograpbymth(@ 102 MeOBl/@H-Cl, aqem)ant @G e
%dem%sog ((Z’fdte(tlbu I- |%Z’X‘7’%°|% y)%ﬂfnyéi-{é@? (5 rﬁkﬁiﬁol‘ﬁ%—yl—
pRopih)-benz8dlimida2df2( &b]tbidepl-R G Mehemd}-ubs8and M+f$—%ert—butyl—

%@ ngi%él-:ﬁ,)- . %[Z-(Eé’%ﬁ%l A\YLEF(E&WE%I [%ntlgrazo[21 -blthiazol-

ZE]TthheﬁyllP-Eﬂéil N- 1- YL) PROPYL] | M DAZ( 2, 1- B] [ 1, 3] BENZOTH
[+(%§6212 ) TZ(J:;; &?ﬁ,‘ﬁ%%%@'ﬁ“ﬁw %%ﬂ%r%% geniysieliiy %rgp}gred ina
narfriertdederibetyih-ExampledrF:3- yl ) - N - (4-{7-[ 3- (4-

[@(tgﬂ%lg)t ﬁ: g%—?g-%é]rt JBL}‘/ty lsgxg%( q Sp y!?p'ly rr]ethyld‘ial %t? [[? (% m!)n[p:lﬁoﬂ -4-yl-
propyl)-

benzo[d]imidazo[2,1-b]thiazol-2-yl]-phenyl}-urea hydrochloride; "H NMR
(DMSO-dg) § 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), 3.94 (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-yl-propyl)-
benzo[d]imidazo[2, 1-blthiazol-2-yl]-phenyi}-urea hydrochloride; H NMR
(DMSO-dg) 6 10.4 (br, 1H), 9.64 (br, 1H), 9.1 (br, 1H), 8.70 (s, 1H), 7.91 (d




yl } phenyl )urea from Exanple 12A (0.17 g, 0.28 mol) in

THE (10 nL) at room tenperature was added 2.0 M
weabartioenoof BH3/ Me2S in THE (1 nlL). The mi Xt BCE/USA®7T/006613

heated to reflux for 4 houne8 The reaction was

guenched by dropw se addition of 10% HClI solution and

stirred at roomtenperature for 15 mn. The m xture

was basified with saturated NaHCO3 sol uti on and was

extracted wth dichl oronethane. The conbi ned organic

afd's 2 HBST?Q;@ @'ng‘?'.ScP eg%g?% gf;ﬂl-f)oé%‘ ¢, atpda 9T§1€m 2H),

crudle pur i chromat ograph
3w hﬂsGHD R09dm, ing. 7a8 30 413010/2 Adrurdd)eting0 (sacﬁhl)at e
rad| e f ol

ol "\Zﬁ%% 20% H“f%ﬂﬁ &gé IR -o-
Eﬁﬂ?"ﬁ Y"'g Pd qu(ﬂa‘ 'YL]RI'-"F%YL}UREA
HtQFPCB'bPW ﬁ N (4 {7-[3- (4-ethyl - pi peraz

[0oso0% y! ) priapy Ishlsabdaéa[cﬁ N=(5-tert-butyl-isoxazol-3-yl)-N'-{4-[7-(3-ox0-
b] [ 1,.3] benzot hi azol - 2-yl } phenyl Yurea. The free base
SuitigetBs by LBEP R IMidazl &l Rk Bl zoHiaze - 2-YipheRWirea from

Frgﬂé%déj §%‘§M@r&|§’§3mog ]fl'm'_d }’rﬂ_g'a‘??oor\f‘ﬁ%n?&élﬁgﬂe was

W Se a utio
adqad\ﬂao dselutiondofBHETER ipi THE &1 @asL). of hednixifreavas heated to

rﬁﬁ@%@i r{uﬁﬁt Yt Ll N?é’g &AL th%| I?Saﬂétﬁtﬁ'l %Ee rﬁ’éﬁ%onﬁ;%?e” up

'I't'ered, vvash to givée the
Theozfooe, additionaits. Oenlsolf i1dD VOBBIRAT HF; s6lutfon wab BiRed and

h%‘?%ﬁ%?)flyﬁgforzgﬁﬂo s é’h{%‘eaﬂ_b) { m‘f%glu?rﬂc)rleéﬁm? %gé%lsE d’:!ddltlon

011PB/0 I-I@I&&%(tg;g ?ﬂcﬂ-l)shrradaﬂ r(;g{h'l tefm?rlaﬂpglf?gzwmlh 2T|_r|;e mixture
ol vent), , : . ,

v aiada wi Sartighed NanEpt Sohlion e agetiviy 3 o

d%@%ﬁ%ﬁe&@“ﬂé&%ﬂ@ﬁé@p&@éﬁic dlradtgAdTetdrigt over MgSO, and

cgneentigied. plie,crydsaxeeyct wag purifiegeayfiash. chromatography with
s{héa[ %I h%r BB N thandiiiENGIonFENaRE rbMé%Zﬂléi appfpriate

PHENYL} - UREA [ COVPOUND
frfgpgnq-mre gg%fm:_tqd exmriped.-and cangentrated to glve free base, N-(5-

R

bﬁdS}jbeazmﬂmaﬁol 2-yl]phenyl}urea (0.182g). 'H NMR (DMSO-ds) § 9.54 (s,

1o b T SR B0 7 SR ML 56! 1)y 779 @ 2. 783 @

2B]) b amotd) i1ap 06523 w ]mherayﬂs}@meaH) (0088y ZH), 6&57 (m, 2H), 1.47

;
(Fofibbr 30 6. Shls " OB ADMEDIA 61 48D &% JE8aH e VELES; 16.97.
1£HF42 his. Q§)13§ he, ﬁ@@%tz' QDo 49 Xigl £7 VEEy ﬁ?aﬁﬁsi 5*}1_3&1 24.70,

ef | ux overn m xt Ure was added’

DI o 5 O Bo0S S GO B SdIn T QA 122,55,
7_?"‘391?5 58eUENAk: £RY] sA ﬁ?t urat ed NaHCOB sol uti on.

he'organi c layer was dried over MgySO4 and
[Qa508knt r at Bk freediase waaidisseivedin 2 wi- disihromthane and 0.5

B HRthahdr [A1(GMRERAB dFHCether (0.4 mL, 1.2 equivalent) was

added dropwise. After standing for several minutes, a white solid was formed,

collected by filtration, washed with ether, and dried under vacuum to give the
product as a white solid (0.120 g, 32 %).

"H NMR (DMSO-ds) § 9.6 (s, 1H), 9.05 (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), 6.53 (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)".



4-yl - propyl ) -benzo[d]i m dazo[ 2, 1- b] t hi azol - 2-yl ] - pheny

| }-am ne and 4-[7-(3- .
woun@hodizn- 4-yi - propyl ) - benzo[ d] i m dazo[ 2, 1- b] phrasel07806613

-yl ]-phenyl am ne. [00504] 1® To the m xture was added

tol uene and 5-tert-butyl-3- isocyanato-isoxazole (150

nmy) and heated at 110 C overnight. It was quenched

with CH2Cl 2 and saturated NaHCO3 sol uti on. The organic

| ayer was dried over MgSO4 and concentrated. The
EXANGEREN! t PRIEPABSTIOR BRI 7SI ERY-BETASIEOXAZBIR-00)-8RAY[7-(2-
MOURPROLINLA 2 MR (HR b Kz G2, R BIANS 1 BERzO TMA ZDIR-YL]-PHENYL)-UREA

HYDRRWLBRIDE [tCompound D5]
3 5tert buPyI I soxazol = 3-yl)-1-net hyl - 1‘ 7-(3-nor
1in- 4J§«| reparation of the mtermedlate methyl [2-(4-nitro-phenyl)-

irﬁfd%% 1k Qﬂgzﬁi QéhintH%?BL? syi-Bedti 268! 5 ¥'sLisRBRSH sthethyl

ea an

[2- %&h&@pheny)lm®4d2{17b113 SieHodhinzo k7 yilapetaig fonh Example

st 182321 o I TE (oomb val BEBkeiE Prodererd 85

mmoR amianamr (ﬁ@mt.m B’éxé nnlxtEveawa'é &tidled 4tGebhAblemperature for

tv?% hgpf‘sh é/rﬂ% &))(falzlgl: t?ﬁey é&deédsngﬁggé \_/vla_s{a4<:_ii£d7ffe(d3\;vir{ﬁ 10%

HOIH%DMtdjn 100 ,ﬁtazao[A ykllbhi $ulRizwhs 2olédtel itl}lraﬁt'ibﬁa and washed
gxdrochl or| ELWQQ DVBO- d6). 5 10.

Jyatepandy rf:ﬁd “%d% apugm hsﬁz%ﬁ‘léﬁgg 98 @ (& NMR
(QM)SO-BGFQ 9@12 (é Fm% g 238(dg§H)2$*&)9 : §ﬂ1§(g 9882%@"415 98y, 7.43

17"1’)@n$ O8(m 2H) 128 (s 9H); and
070'5(151 tert '@UbYépéréﬂéﬁ%?lthe?’lrﬁgpméagfj'e h mgl?’pﬂg?ﬁ'\pg% b"[z -4-

nﬁf&@b?lgb}/l) -nimidazd(2, b1 Bpenaithizzyl-7-yihetmanpner o the

rEETRhRTstebA 1003 MO brfingn3p ek (L) alhoom,
temp@WVel\QQs2@dB@'ITX/—l(JSﬁD@lé/ttﬁ),ﬂﬁlﬁﬂrﬁ)prd:WI)Wdetﬁylcai’ﬂ)od||7n|38
hggrgggﬁﬂdez@%@} z}%n%lf%rié’ 1- I'g/cgg )}(_lgﬁnz,ﬂtﬁlaZQe f\gd(@ﬁe (0.540g,
4 4hinol)2 . Aftémstird iy forl369n|6&te§ MorphSM&E IS’ was added and

s R-B?Ech?Aérﬂmogwr?md heugg.) TRe regction was quenched with 100

m‘P_I Stk tIrNadd Yhe BF&W@th/Mé’otéd @L/[fﬂtrgﬂu?r’imﬁ'& “water

- Yl HENYL} UREA HYDROCHLOR ound 00507
LI]e d%f}é’a&HUBT with P.Os5 to glve e; yelrlgjw solid (0]90 g, 86%). H

NMF@ %E)MS@ @g)ltayb 0§(§<aml 8%1y{d) {Mﬁ %‘%ﬁ{ (%I)OWM H),7.88

|per| i mdazo benzo |a

(S| 1ti)y|7']4;5h(é11;ﬂ|l-})u Be‘g 4P ), mecsmm (18 (86 24). 0. 63

o834, L1, T Bebhe i BROMAERGLE 13 roBihoi R .
mmggch{@ai-@d{h&]ben&ﬂhwzod)@eyll phghylanbue oG bBspdrmsied dfhe
I PRI o BTBAE e LR Sep bl AR8) 750
ethanone (0.905 g, 2.14 mmol) in THF (30 mL) at room temperature was
dropped a 2.0 M solution of BH3-Me,S in THF (5 mL), and then it was heated
at 90 °C for 4 hours. To the reaction was carefully dropped 10% HCI (15 mL)
and stirred at room temperature for 10 minutes. It was neutralized with
saturated NaHCO3 and extracted with CH,Cl,. Extracts were combined, dried
over MgSQ,, and concentrated to give a yellow solid.



heated to reflux for 8 hours. The reaction was

guenched by dropwi se addition of 10% HCO solution and
webRoviegizat roomtenperature for 20 mn. The nMPETWISE007/006613

was basified wth saturatedliNaHCC3 sol uti on and

extracted wth dichloronmethane. The conbi ned organic

extracts were dried over MgSO4 and concentrated. The

crude product was purified by Flash chronatography

with silica gel usmg a 0-10%

BBy B TGATRU5s aklk TEsePRREPE g apa o

wb@ e@ideel Raney hicke] (N.09g wet). The reactlon mixture was shacked
plwc;f'pyfeaggﬁ Z)ogor% I¥oars Nt vé {IIZer(aé \Blﬂ?%rehgez LAd Jwgshed

whh [rethlbion zm@flwmbnzfvaé toheayttdtatas dive iB2glodudt sk solid.
O db) 1 ng 8. 88 1(s 1 H), 8. 67 %s, 1
%MR@M{SQ -dg) @.)846(881lu 7.85 (5, TH), 7682 4d. D). 7.5244, 2H),
3 14H) 2 BT,
Soye (h: /510 B, B19 (5, 04h73(E 4kl 2 8576 44, 2288 ¢, 21
29ua)ct &Et) NVR (DMBO-d6) S 180 55, 158. 75, 151. 65,

o5 1 ol foadfh gl ohiibe il forner
d%g&éﬁs& urQExgrinpléigEgg foEr(ﬂ: tBé, tltlaibréggc;ﬂ?)cy lﬁ_t; h&dr&gwloride salt
R PP e BBt Bt IF B arrls oF R EE50-d &
19@'(5? 5H) ng. ES@tW@I 20 £5, 119, Mﬁpkywmn 7057 w:hhatsheu) 7.79

gui val e

(ét%‘rh};h7n@5 K@.r2|'éb\7e4%|(d,rﬁh)’|ht€é§3 (% W\) Heoéém 8%3 77 (t 2H),
iy KEQH% d§9h éﬁ?t% 14 it BRp, P@o (dashgd Bims; Etsh%s (M+H)*.

and dri er vdcuum to’ gi Ve the product as a white
[ensi1dll (0. 20 The following comMRRRNGDMETE @e3ds inthe manner

d%%cnqecgﬁ-. é}s}epflSA'(_—%D %ﬁ;\% %Eg]agltpg) %{Bo%%?(égnﬂnéhn sfePB:

[@583] (s, 1-t§-terBlryl(inpxaid)l-3-yip-3ott- Un(z-gm)erldm-asyl(ethyl)-

ez0i7, 72961 30 Reatic sty bbhany HbeR piiastids " H R

(Bﬁ@b\ﬁmmmbr 1H), 9.68 (s,1H), 9.24 (s, 1H), 8.71 (s, 1H), 7.96 (d and
Egp;,kbzmdf%f 'é-ﬁ%?@%ﬂ_) 348, 14) 655 (& 1HY, 3.52 (m, 2H), 3.33

R
S Bl AROE st Ao o0
LGMS: rﬁ%Fﬁ@ﬁKMﬁé’l)n'e[Q%m ov0d BB} t r o- phenyl ) -

ppeB1égzol 2, 11(@lér%aa"ﬂtwth%i&iatﬁwla-(tr Y 12 26 thP-ipbfizid a-y1)-

a susp ensi on of

ofi2AT-4id a5 richl} PibRrEatbpzot2 ) RhepkHERR hydrochloride: 'H

WRPRGIETLEL 8 B P ESm i 4 31, 98628 1. 7.6

(manid)s i), Wal & (d,(B8)r17) 51 Time 3hi) xB @Qe(swﬂkl)sﬁﬁﬁr(@d 4itl), 3.21 (m,

0 I I f L LHF
dHfie2tBuafbnlSe GuariePrr by S fis s TER (i
[Sompdueid DZ] pH 6. A yel | ow sol i d was col | ected by
[(t)(55|1t7l]lr atl oIQ. Thaengllgl\?v?nrbegompounds 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
SnCl»-H,0 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 BH3-
Me,S in THF.



with water and dried under high vacuumw th P205

(4.249 g, 98% . 1H NWR (DVMSO-d6) S 9.02 (s, 1 H),
we.2207/10e202H) , 8.09 (d, 2H), 8.88 (s and d, 2HpCTASA®7/006613

(d, 1 H, 3.56 (s, 2H). [00B10] B. Preparation of the

i ntermedi ate 1-norpholin-4-yl-2-[2-(4- nitro-phenyl)-

i m dazo[ 2, 1-b] [ 1, 3] benzot hi azol - 7-yl ] - et hanone: To the

internediate fromstep A (883 ng, 2.5 mmol) in DMF (14

m-) at room tenperature was added N-(3-d

[0% gzlh?:ﬂ n%—gév?%%g%x%&ﬁ;gﬁ Sbgfj—g' ‘AdiBhotin-4-yimethyl-

imidazofi2, dxiypE 8 lnenzodziakel- warm@w]eu@ajgydroqhmp) TH NMR

OS5 TP 50030 B 0SS o APLEN 858 1 ) 195,
1 Bhe dEas PN e (USRI e d avidt RHI0S 460G, QH)MBQr(s ahk)l 3.88
(n?m oS BACT e ebil ecten by P on palhede
53{1 Mf'wh) %Q%Qﬁogg 86% . 1H NMVR (DVBO- d6) s 9.05

, 812 (d, 2H), 7 .94 H). .
[0U58R (s, 115+@n-auwsnspaaqu :s-ay> S b 14 Sth¥hPip8raz i

ylm%'%@p)m% %{zgi[%%%[ Wt fazolls- y@l ﬂ LR hydrochloride:
'H NMRZDMSO- d»&)[émlwrzom; mdl(sz*»w)l p?umémw Hni8e? (.61H),

8. 25BN - 55# i‘l‘ o833 FrRG{A 20 3% (i a3 &
% @dsgm aml 37saydn]1 4183, mngnan, @H)99B0y(s, BH)41rBE0ft) 3H) LC-
-). at roomterrperature was dropped a 2.0 M

M§o|ﬁﬁl|5ﬁ9 (M”BP—IS [ompeund @815 nL), and then it was
[oBE d at 4 2@ AerfBlt |§B§k‘é&6l 315% 818 (7S i@R-Mgimethyl-

car uI Iy opped 10% HC and stirred a
imideno[ReTrbiid 3] henzbthiazo-Ziyhcrhany! r'ﬂ'e\ﬁdé‘/dﬁ@ﬁﬂc’é'pPztéH NMR

OSD- AP YFLE dﬁﬁdﬂﬁ%@@% Bfls. ﬁﬁt(édmysté‘s@'@q Ry, 8.29 (s,

16Pp8.a8t(Hat By, 7.87ddvandas yaiH),ob3 ¢l 2H), \ﬁm@@ﬂmbg’«l% (s, 2H),

S TSI Y Ty P R0 108 0P 498 £ e v

quug;e_g (-FHEL [Cotnpbindetip] The reaction mxture was
shacked wunder hydrogen (50 psi) for 6 hours. It was
filtered with Celite and washed w th nethanol. The
filtration was concentrated to give the product as a
solid. 1 HNW (DVMsO-d6) 8 8.40 (s, 1 H, 7.85 (s, 1
H, 7.82 (d, 1 H, 7.52 (d, 2H), 7.40 (d, 1 H), 6.61
(d, 2H), 5.19 (s, 2H), 3.58 (t, 4H), 2.85 (t, 2H),
2.56 (t, 2H), 2.43 (t, 4H). [00513] D. The coupling
reaction was performed in the manner described in
Exanple 3E to formthe title product and its

hydrochl oride salt was prepared in the manner

descri bed in Exanple 3F;, 1H NVR (DVMSO d6) S



10.8 (br, 1 H, 9.66 (s,1 H, 9.20 (s, 1 H, 8.71 (s,
1H, 7.97 (d and s, 2H), 7.79 (d, 2H), 7.55 (d, 2H),
wé.2d010em201 H), 6.53 (s, 1 H, 4.01 (m 2H), 3PZT/USR007/006613
2H), 3.54 (t, 2H), 3.41 (m22H), 3.18 (m 4H), 1.30

(s, 9H); LC-Ms: ESI 545 (MtH) [00514] E. The

foll ow ng conpounds were nmade in the manner descri bed
in Steps A - D above, using the appropriate amne in
Step B: [00515]

EXAMPLE 47t FREPARAITRONOF Moé’Pi-Yél)méd{-éAégoi\?u@ st {41[71(5~
mRPABDINLA YL 300 @28k &p Vi) HENEObIMIDAZO[ 2,1 -B]THIAZOL-Z-Y

e e e

butyllswazpl@syl)qmm carrbgﬂyl(}anumbphgny@lﬂ)ldazolzm% d, 2H)
blg]_l)%?oéﬂzﬁﬁlg()z% 7 gﬁ%r&@aq@%&m‘s &qﬁéoﬁ § éir'ﬁ'%nrﬁl)gﬁl'lg@zﬁas
added 3H) M SolaSiof rof okaly] chiodidie(in, CIasGL (2 16k yBndHollokéd by
sV4a! Siars ol DI AR i RS 31 s ot rpam temmeratura oy 2 s
s@venai wad ewbporatedy Tb-the residue was added CH,Cl»> and morpholine (2
m@ar@ztﬁkgpwe[\égg]s e Ot N azols @grfiurghggthyrfsthe reaction

wls bee(n‘éhéd With Ratdr 4i%d Cl-lztblz pasfifed \ﬁnth JL-:alfl)ratﬁzd %Hd@
and s, 7.78 H) , 2 (s HB’

s@utygn(@ﬁnd @psract@dztgnr%q},flmegwlth @I-g,glg m hqggdraqts%ergscombmed
d@é& ovér ﬁ’l%&f(bt éﬂ@ corlr&erﬁ’l%tegsi‘ hézﬁjcfévﬁhgdhct \A[agoﬂ@r‘?flé'ajby Flash

| owl ng conpounds were prepare

Chr@mﬂggrﬁﬂmew'th @e&@% M@@H/ tQﬁm@s ﬁluanDt@bwﬁetheewodpct as
1 t
bl (G108 5, 9 KU FOPRGTNSIAR (38 C250 B 4PY .00

(cf it 703 (o 2Hanv,|aa HP QH) n?ememoi H)hea@zfqnlt fﬂ-ﬁ) e% |5g>(ni ,04H),
owe a
348 GR PTG B2 G A1 0"t ho ter o1 ary ani ne
EXAMPEE38:MPREPARRFIONOR 2B ENZODIISOXAZOL -3-YL-N-{4-[7-
(VD RBHOIINIAGAL-E THOXY)DENZO[D]IMIDAZO[2,1-B] THIAZOL -2-
YL}-PHERYL} AcETAMADERZOl - 3-y1 ) - 3-[ 4- (7- mor phol in-4-yI'm
W‘ﬁﬁ?ﬁfazo[ 2M- %ﬁ'i"@]'ﬁ%’ﬁ%’ﬁ'&'z%@et"z‘ ws’ (BRE%g: 11-4f mynol) was
d.bydweahh A0 AE; of dry MNRF. (VB @6)ut|3nl9as? adBed Ho!dl 21-
XyéeMOtE%zo'ﬂ'ijydféte?Q %’5%9 3h76 ool qrtﬁim' (Ns(%6

dnfﬁethﬂclﬁ}mnéib yg)sN 8frl)ylca3b§8um(de h%ch%;@@meﬁsé’ngésTs

mgﬁoz( fe,fxg; 20 T@ﬁ%ym"%wpupgdg@pg 0.487 mL, 3.5 mmol) was
aédé&fdl%eoebl{r Yhe haaitRADI tRe Mmind-intkrintdiste gt EXRIMSIESD

Zl N

(O ?ﬁ’%z‘b?é moef); 1%%Iw1mwaapﬁpwgd¢p]snp eagnightatgaom
tegﬁl;%r%?hhg rTr?éas%lugg'n% %@W@@Hﬁt{c}&n %Hd e%t %e? with
etmykaicetate)en(i dhen OH)lzCIi Fhe(eomiBined exteety der@ dyied OVES
mgﬁneg:ium suﬁ’aé? fiitéred 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, CH,Cl>, ethyl acetate.
The resulting solid collected by filtration, and dissolved in methanol- CH,Cl.
[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



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) +.
wpCarpoemd DO] [ 00520] PCT/US2007/006613
1-(5-tert-Butyl -isoxazol -34¥d )-3-[4-(7-pi peridin-|
-yl met hyl - imdazo[ 2,1-b][1, 3]
benzot hi azol - 2-yl ) - phenyl ] -urea hydrochl oride: 1H NWR
(DI\/BOdG)SlOS(br 1 H, 9.79 (s,1 H), 9.44 (s, 1

H, 883 (s, 1 H, 829 (s, 1 H, 8.13 (d, 1 H, 7.87

dés%gﬁ%ﬁ in’ foﬁp of %E&ééﬁ Sga'ﬂthypﬁfﬁgr %agﬁd urhkit gﬁﬁl"éélf t%ge

f rmele)'hls_’_scﬁla was c9 qted@yl\fmran@ﬂdlﬁe_x% M Hpigh vacuum, to

oL R PR S0 (SUEE) b3 6

5m;|4)2{(m [4H): 3-8 (m, 2H); 3.2 (s, 3H); 3.0 (s, 3H); 3.9 (m, 1H); 2.7 (m, 2H).
N4~ YL- 3 OXO- PROPYL) - BENZQ D] | M DAZJ 2, 1-B] THI
?%2 PHENYL} - AM DE [ Conpound E1] A To a

[mQﬂFnSI o] 0} Ofl'hé‘fbl?o\&lﬁg(dc[rﬁﬁoiu%é were prepared in the manner
but yl i soxazol - 3-yl ) am no] car bonyl } am_no) phenyl ] i m dazo

describedyy Sep hamnd Hex2Bpropripfely supaHbNEd SaraPHHic 3ei In

pcelofTAB kiR detd@Cl 2 was added 1.0 Msolution of
oxal %/I chloride in CH2Cl 2 and fol |l owed by

[00528] al dRomethyl-4iviluose hyltthmglesﬁroarb@lxsdtc agdnd-[7-(2-

N e gt L s e e T e i

N (CBX )i Kl&(me, %el)s 756 i(m, &H)at .4 (ﬁbmH)eﬁ'anfthtm)e 4DEmM22H);

3% %Hirbay ed WI t%y@gg%’a{;@g ﬂé%uﬁ@t ?22, and

[oBsR6hct ed 2t-(ﬂ-eleloto-mhenyl)g%g@fﬁﬂttﬁ|az'dl®5ax§rbaxylsc asdd4-[7-(2-
AR oSS ot R 7 o e Hlr g rgymide: 'H
NMFRHCQ}OJ@;W moad/ﬂtépq)cg s, ﬁm)qama (801 Ig%j w;a?t(bg le O0UCt 4, 6H);
7304 S0gg ¢ eh 1Rf 4 ¥ o ol T ) BHTEH G2y Tms 50

[démp 3b|th2HL5(d 1|'|) 3.62 (m 4H), 350(m 4H),

. MPLE 1
EXAMPARAD CRREPARS BENR 118 3L OR SR RE G DN 6-YL)-3-4-
[7-{2-MORBHOLI M4 LYET NZGHR} QJ]ZIQP?UAEEHZA LMYl RAGNYLY-
UREA; CprmpedRd)FUCETAM DE; [00522] A

(gee27p[ d] i YOxFRENitI3- dﬂmﬁ&%d anthé c()pnTg?cﬁﬂﬂjls I?stéc? imFAS Bection

was di ssolved in 10 s sol ution

wra@@é@nﬂ@t&manﬂwp@wﬂeﬁmrﬁﬁm Eeagpiite as, described in
EQa?rﬁi?l’@ GEluglﬁng@ h&BHoMyIQ\h&g’y) d% -(4- amlno—

di met hyl am no é et hyl car bo
phwy'ajend@m[ae bli1:§33 gnzq_thmolerﬂﬂd}heﬂpp@prmem sHirssituted
}'ﬁ am ne (0.354g, 0.487 m -, 3.5 nmol) was added
owed t he addltlon of the anm ne internedi ate
[QOﬁ@m Exa ’éegg*npound: "H NMR(DMSO-ds) 8.7 (s, 1H); 8.0 (d, 1H); 7.8

(m, 3H); 7.5 (d, 2H); 7.3 (d, 1H); 7.1 (s, 1H); 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-Butyl-phenyl)-3-{4-[7-(2-morpholin-4-yl-ethoxy)-
benzo[dlimidazo[2, 1-b]thiazol-2-yll-phenyl}-urea; 'H NMR (DMSO-ds) 11.3 (s,
1H); 9.4 (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]dioxol-5-yl-3-{4-[7-(2-morpholin-4-yl-ethoxy)-



(0.394g, 1.50 mml ), the reaction was allowed to stir

overnight at room tenperature. The solution was then
woaw7adsizat o brine, and extracted with ethyl =acenst@®7/006613

and then CH2Cl 2. The conbi ned extracts were dried over

magnesi um sul fate, filtered and concentrated to a

solid. This was purified wusing silica gel

chromat ography, with a gradi ent of 0-10% nethanol in

CH2Cl 2. containing 0.1 %triethylam ne. The

ot RIS it R AT B ETERS AT MR (DMS0-dp) 8.5 (m,
3&?;2?8?{ rm(fnhat y$H)acetsa4md y 2H5rhedz gauRH)NG.S (i ?;';B?;:a 8¢s,62H); 4.3
I I on,. an I in - 2.

(M. R 33-SEM R I hed @ %ﬁ}i "§{€311A was added 3 ni

[p8534M HCh. Qtrﬁéﬂﬂﬂ:be%&atﬁlaﬁolr@yul${4lg7wmdnphmm -4-yl-ethoxy)-
concentr at ed solid. is solid 007/ 10

bmmmwmedqmamlﬁﬂllﬁtﬁw&dﬂqa 3'#!%%‘ 2#2)
Tﬁlﬂlg.eg?/l(s ehl?é COF(?'ECI egt‘gl‘t péqul pl1t @he1 H)‘ oar@é 2H) 3.7

Itratlon

(nni BiH); vAQUEM 215 2@ (ra, 41); n’gde 2. r{ﬁmrewnﬁ F&b salt

| gzl\g%égg@%@)@eé%gﬁbg%f{? Sﬁgﬂ)l Hﬂslggcﬂler?n K'?’Sé;w
. [ Conpound E21 [00524] C. The foll ow ng
[00682punds Metheds fepmeaduiing birding miknities &ydptasagtions between

oo A G ARBE RO R SRR oo

KPREdrity EGFR aré descried hy Fabianaaiod/¢2608)pNabiel Biotentinglogy

24 43 A 336, Whichim BRI BEASS Y ITBRSE Er i, B iagine apross
a'ldﬂgk RAEH B brcﬂé‘lrﬂiﬂnasé!s YRR e kirtaseninhtifors prévided

h@qﬁm Miso;pqe(%negl}_bh?'h% cgn\qﬂneg%.ﬁ '5? WT@%BE@&“”E‘?}”OUS

hg hases ex%ressed as fusions to T7 bacteriophage partlcles and
4-chl oro- 2, -met hyl -t hi azql e-5-car bo>9/ ﬁ

|namo@|hg$d[lrga(ngls that |nd to the ATP site of the kinases e assay,

?Qﬁ# yﬁ? Xl %Q@ﬁ@ mbrﬁB%Fh&gh AT I’)‘iI %ﬁ@[h%aihdb]atrélo@ﬁiﬂmad with
tr(esgomplq}md',tog)e('@st@ Hf thqtqst(qg)mgoqq)d bmd§n17e4(l qlﬁe 6tH)

éﬁf? 2&" V‘éﬂ@‘eﬂlﬁ?glm%ﬂ %n? énrarp %’E}I]eg@bm%;g% t()”ihe%H]ld

spESARANTIheNesFcompound does not bind the klnase phage dlpslayed
o BRI G AR S e e cion aeer
tHeKlnagedrid fidENhdbilizedAigahdo Meuras ukts jarg 13 But Ry The
qtgébtifaalﬁgqﬁo\l;%‘ﬁ%u@b?ftfﬂglo% ?&H%%LJ dsttoetﬂe'é?)llr:i@ port which is

ai-ned 'usi ng Anal ogous proce
agbomptisged by eithed draditidred afuage@daqqne asSEysu of by quantltatlve

PCF&%QBErFShL?SH!\gn trf'e XL_aSte%%)%}'ﬁez 2% taerrrrilpﬂgfe. To determine the
affinity of the interactions between a test molecule and a kinase, the amount
of phage-displayed kinase bound to the solid 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 Kg.



phenyl )i m dazo[ 2, 1- b] [ 1, 3] benzot hi azol e and t he
appropriately substituted isocyanate: [00528] Title
woaogaosido ' H NVR(DMSO-d6) 8.7 (s, 1 H); 8.0 edr/uk2ddynocet3

7.8 (m 3H),; 7.5 (d, 2H);1’:"3 (d, 1 H; 7.1 (s, 1 H);
6.8 (s, 2H); 4.4 (s, 2H); 4.3 (m 4H); 4.0 (m 2H);

3.7 (m 4H); 3.3 (m 2H); [Conpound F1l] [00529]
1-(4-tert-Butyl-phenyl)-3-{4-[7-(2-norpholin-4-yl-etho
Xy)- benzo[d]i m dazo[ 2, 1- b] t hi azol - 2-yl ] - phenyl } - ur ea;

by ERAE i sy e Py o
re(ddxrteﬂ-&s_ fo?!IZm& (‘eh” réphesentsibinding tissociadiohdsordtant (Kdp value of
1 D00 e o TbiRseRts Bindid HissoEATan FPnpIgNt (5ch yalue

OM/OO \'WI #09 0ob0MN2 0P Mﬁ?@&%@ﬂﬁﬁﬂ?\dlrﬂgléssomahon constant
enzo[ d]i m dazo[2 1-b]thiazol - hengm lurea

(KehrvalerobH18eMdo 5;0@,“ ;g +"7""8 rgpgeqe(ﬂts ding d\gsspmahon

%ﬁ:ﬁtan lgd)(\fglug'd)’ies@,l%aﬁmoﬁw 5.9 (s, 2H); 4.3 (m
5H) ; [Corrpound F3] [00531]

_rmmﬁémmw benzothl azoI 5-yl)-3-{4-[7-(2-norphol i n- 4-
{1 o BE BB vor e i oot
nthdél ir{ erder tblevaBiate (te il vip;activity @1, 3rgnd 104mghkg aga)nst well

7. 1. 1 4.2 (t,, c .3 . : . :
Gt fupbuphaBulngit s el sufiricl ol
xlenogtanWe(é(d)m%mummw ‘g‘bh?ﬁrmi leukbivéz ckls Kuhared in

nt ey act i.qns ods for, measur

ISPvEis Moo B PURREED s TR suBRISTTE EHaieh TBPEbER:

m@&ﬂv&téﬁﬁ&é@ bF?ﬂmﬁeléeﬂﬂnFlg@gniﬁt/ﬁ&L gaﬁlmlﬁrBIG l’f\ﬂfh%%?émal SO
an are ed i n Fabi an

SHEP IRV Stifalm s 30Dk FphotEsGngo2 T Alefune. 0.075%
sbaefh Bib’aab@,ﬁ*atby ah8f29 gameL behwrﬁuceryTuﬁﬁirld@gs gdreshaintained

| ar ge cl ass of ﬁroteln ki nases, specificity of

Imhwmﬁ%ﬁmpﬁe erey el %l andbp ¥ G Qzatd s dgﬂl@:?ﬁ'ﬁé’&ere
é%s‘f@@@ﬁﬂﬁgt@gé’rﬁthhhé §é>g$owmbHeeeyaé¢%d Bugan

| NaSesS expresse usions to T7 baCt erio
coBeaTieRtion Bha X | reislmbd 307 MAlGosHEETBY (D (ossiences) and
e 7 t
509 PBS, *MU4.l 1%efis 135650") Wiie IRISEESbeUtaneously into the
rightjéials oheach destimedseaiant the igeowtinpbiumonsovae mertased.

Mﬁl%@?ﬁgg fl"a‘tef:ocﬂfﬁlégd! Pf {dSs Laﬁ d#‘lll ér? E ceﬁgﬂnﬁéﬁsgroups

|gan preven
etibk comisistingsafgipomicevith Ingividwal toorraires db#26 m@ezmmm and

o4 AR SBE o 3 PSRRI AL 858 EHET g, Bl o
Widmwxwmaxtean@lﬂd irt heniohapbVIVdzEt turngan@heTest caspbusdawere
fcgr?naqa{)ecf for)éosmg at 10 mL/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 59), whichever came first. The time to 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



quantitating the anount of fusion protein bound to the
solid support, which is acconplished by either
woneditmenanal phage pl ague assays or by quanti t RCTAUS2007/006613
PCR (gPCR) using the phagelgenone as a tenplate. To
determine the affinity of the interactions between a
test nol ecul e and a kinase, the anmount of
phage- di spl ayed ki nase bound to the solid support is
quantitated as a function of test compound

d%l%gfﬁ’@ﬁ alif Héeth‘éciﬂ&%%%%%ﬁ 4RQ n?éduéﬁ%m%gﬁggﬁpg (TTE) in

uces nunber age boun
a$nqwmxeht gyo&o%mamab the oomtml dgedup axpréssachinedays, ioo@s a

t t | | g; ' .
paERTaTe o 1 HEEHD T3 ¢ BRusRBIRT <l "R thedian
tUMSPGtOWEh altives bgnég&edﬂfmmﬁ ttl?}n mzlwltvg expeﬁme}rﬁtvmit:Kr&t 0 Wa)

non- coo tive bindi i sothermto cul a :
AT IS b TBERTAAOR G2T Pould Rrodeles| NalefPfiguces
déédide F‘é}ﬁdéﬁ{ HEGtuAGH SRy i n Table 1 bel ow and are
repor as follows: "+" represents binding

C&F'ﬁ'&*’t‘foi"&?'ﬁ@l’?%ﬂ?ﬁ&ﬁy (Kd) value of 1,000 nM or
[ 53?]9 t*ancre%weﬁm.mgbéﬁbdgm.f&bﬁéﬁ@aﬁtb@ev§|aa§éoau&ing a

value of 100 nM
tetzqnod;garns@lt rediitition atlisBarschassay. ckmgehlet cellsk#)is walargmetric

aSta Gall Miodhut® koot Ribrial iSductcRPoes Rt il ff koponent
(MWWur:j;tolar:t Mplqmg??maz?gpme?t : veocon'pounds wer e
do36FT 1 AR i i pralRliEna kbl deh U Rb AT B e
constahh inteh&xﬂ t@xdﬁmt(ﬂm?;gﬁgomv(ﬁm foumaiirs piag?rgtsmlﬂe acute

NI 1okl P RS SRRTHE Caner e, FEM By GogEptors (Yoo
eManigibed (aém:?& toolge)s 29&dl29n9§ Uphisassiininedwak tuseliGodetaimine

I haCll va et a Vi ne
e APU ) fegormBRuEEy Rovided BBeIRYRITIeh Fith ingebetl. The
RE-AY caiminel @Hidh ex&es%wtsé Wildiolype. (v@r %pt&oiél 418D used as

bi carbonate, and 25 gent am cin. wer e

arRaTOL R a1 Bstant hmPBHn SraRilinde AP OBSELT Ssgonier
%lrﬁh?%g ITﬁhﬁuf‘eﬁ‘dns W@A 1hRIVSRliRAa o | WH% measured after 72

garl hase grow h and resuspended at
heuhnswbatien dvrtfmhescwmwnd% prayiged |h|¢f®0€V@NﬁtR$@'él1 after 48

B eSS B AEpr Ao Fli (o
staralaicd M T S qrhtacsd (Prervega Siad %Héog‘C@H»tThtaﬁQ& Aqueguw&@n-
B oy RO o2 Dttt 1, S0
[a0E37hi ce WIVK-1'hdels dead ptatedat 407680 célisipér well 22 DMERB!
maé]cﬂum with 0.56% 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
column 1 of a 96 well 300ul polypropylene plate, the negative control (DMSO),
aliquoting into column 12 the positive control (an internal compound
previously shown to have an IC50 of 64 nM in the MVV4-11 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).



group nean tunor size of 174 mm®B, tunor vol une

cal cul ated as a product of w dthxw dt hxl ength in mm
woho@noddd- 11 tunor. The test conpounds were PCT/US2007/006613

formul ated for dosing at 101hiJkg and were adm ni stered

by oral gavage (p.o.) once daily for twenty-eight

days (gd x 28). Each dose of drug was given in a

vol une of 0.2nlL per20g of body weight (1 OmJXkg) and

was adj usted for the body vvei ght of the aninmal. Each

BT, PMESSELELGRIT I h (UG8 o £RBBH AL haued in
Hdavbath. Zthﬂl oft Md'B (eﬂ)a:)zoﬁﬁm wab addeddo ezmimwvéll pboptidaiplate
aqtnglslgﬁ@%:%gse rggac::q{batg ?@IE}O;O e%—#é((gg?igr 2houfs: ! ?Hle%tb%%rbance
méals@ﬁé%eaégmrﬁtu S%ctrénﬁ%ﬂ?lvﬁ]ﬂ% MbSs®ckMicheplate

Intercept and mis sl ope of the line obtained by
Raad@abyrwgb@y@rd?ﬁ‘dw% | og transformed tunmor growth

) 5, CH B S8 oo
of mppmu nekethad achiey es rifl% arhibitiont ofcativtar protiferatian
CBRRPATko BT B ) rkd 57 AR RAOTR AR LRI
ro or

roup ssed per cent a
faifowsh e“ﬂeépmseﬁTEl@éo \Aalhaas:ohlesslth:gn dOmMFHg*tJ’rrepnesﬁm‘waso

t.unmor ed f Vi
Vel et R e 00 SR 87 RLE SRerb R 1B 5 Ty o1
geeatpptiwh poOviMled herein produces dose-dependent
antitunor activity. Cellular proliferation assay
[ 00535] Cancer cell viability and proliferation can be
eval uated using a tetrazoliumsalt reduction
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ascerain tn*s'ingTﬁ@ Wsoré 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 matter and are

encompassed by the appended claims.
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wherein

bond b is a single bond or double bond;

X is -S-, -N(R%)- or —O-;

Z" and Z°® are each independently -N(R®)-, -(CHy)q, -O-, -S-, or a direct
bond;

Z? is -C(O)- 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 alkyi, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted heterocyclylalkyl, optionally
substituted heterocyclylalkenyl, optionally substituted heteroaralkyl, optionally
substituted heteroaralkenyl, -R°0OR’, -R®SR7, -R®S(O)R?, -REN(R’)a,
-R°-OR°OR’, -R°CN, -R°C(O)R’, -R°C(S)R’, -R°C(NR")R?, -R®C(O)OR’,
-R®°C(S)OR’, -R®C(NR?)OR, -R8C(O)N(R"),, -R®C(S)N(R")2, -R°C(NR7)N(R"),,
-R°C(O)N(R")R®N(R"),, -R°C(0O)SRE, -R°C(S)SR?®, -R°C(NR7)SRS,
-R°S(0)OR’, -R°S(0)N(R")2, -R°S(O)N(RIN(R7),, -R®S(O)N(R7)N=C(R"),,
-R®S(O)N(R")C(O)R?, -R°S(O)N(R")C(O)N(R")2, -R®S(O)N(R")C(NR"IN(R").,
-R°N(R")C(0)R?, -R°N(R”)C(O)ORS, -R®N(R")C(0)SR?, -R°N(R”)C(NR)SR®,
-R®N(R")C(S)SR?, -R°N(R")C(O)N(R7)2, -REN(R7)C(NR")N(R"),,
-R®N(R")C(S)N(R7)2, -R®N(R")S(O)R?®, -R®0OC(O)R®, -R°OC(NR")R?,
-R°OC(S)R®, -R°0OC(0)OR?®, -R®OC(NR")ORE, -R°OC(S)OR®, -R°OC(0)SR?,
-R®OC(O)N(R")2, -REOC(NR”)N(R")2, -R®OC(S)N(R")2, -RCOR®N(R7),, -



The enbodi nents descri bed above are intended to be

merely exenplary, and those skilled in the art wll
woeswgndze, or will be able to ascertain usingCmwserB06613

than routine experinentatia®, nunerous equivalents of

speci fic conpounds, materials, and procedures. Al

such equi valents are considered to be within the

scope of the clained subject matter and are

enconpassed by the appended cl ains. WO 2007/109120
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substituted cycloalkyl, optionally substituted cycloalkeny!, 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;

each R is independently selected from (i) or (ii) below

(i) R” 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

(i) 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 aikynyl,
optionally substituted cycloalkyl, optionally substituted cycloalkyialkyl,
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(iv) if -Z'Z°Z°R* is ~CH,C(O)OR,, where R, =methyl, or ethyl, then R’
may not be methoxy or ethoxy;
(v) if -Z2'Z°Z°R* is ~OC(O)CHs, then R may not be methyl, methoxy or
ethoxy;

as a single isomer, a mixture of isomers, a racemic mixture of isomers,
a solvate, a hydrate, a prodrug, or as a pharmaceutically acceptable salt
thereof.

2. The compound of Claim 1, wherein the compound is of formula (),
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or (ii) two (R)s together with the atomto which they
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optionally substituted al kyl, optionally substituted
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substituted cycl oal kyl, optionally substituted

cycl oal kyl al kyl', WO 2007/ £§9120 PCT/ US2007/ 006613 122
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wherein, each R is independently selected from hydrogen, halo, optionally
substituted alkyl, optionally substituted cycloalkyl, optionally substituted aryl

3

optionally substituted heterocyclyl and optionally substituted heteroaryl.

8. The compound of Claim 6, wherein R?* is



et hoxy; as a single isonmer, a mxture of isonmers, a
racem c m xture of isoners, a solvate, a hydrate, a
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n N\X (R (0- 3. The conpound of Claim1l, wherein
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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.

9. The compound of Claim 8, wherein R* is

wherein R'® is hydrogen, alkyl, haloalkyl or haloaryl.

10. The compound of claim 8, wherein R' is hydrogen, methyl, tert-
butyl, trifluoromethyl or p-chlorophenyl.

11. The compound of Claim 9, wherein R* is
Xﬂ/f _
el

12. The compound of Claim 1 or 2, wherein -2'22Z3- is -
N(R%)C(O)N(R®)-, -N(R®)C(0)-, -C(O)N(R®)-, -OC(0)-, -C(0)0O-, -
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o E e
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i s hydrogen, alkyl, haloalkyl or haloaryl. 10. The
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-C(O0, W 2007/ 109120 PCT/ us2007/ 006613 125
N( R5Y1é( e Renpound(a)®laiRe 12, wharess) egrsd bis ad@)t@ bgpd and
xiFd) - and each RS is

15. The compound of Claim 14, wherein R?is a five-membered or six-
membered heteroaryl selected from the group consisting of pyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,
pyrazolyl, isoxazolyl and isothiazolyl.

16. The compound of claim 15, wherein R'is

g—K—N/——\Y
\—4p ’
where K is -C(O)-, <(CH2)q-, -(CH2)qO-, -(CH2)qO(CHz)4-, -(CH2)qC(O)-, -
C(O)NH(CHz)q-, -C(O)NH(CH2)qNH(CH2)q4-, -(CH2)qC(O)NH(CHa)q-, -O(CHz)q-,
-OC(O)-, -OC(O)(CHpg)q- or a direct bond,;
Y is —O-;
p is an integer 1;
each q is independently 2 or 3.

17. The compound of Claim 16, wherein the compound is selected
from the group consisting of:
2-Benzo[d]isoxazol-3-yl-N-{4-[7-(2-morpholin-4-yi-ethoxy)-
benzo[d]imidazo[2, 1-blthiazol-2-yl]-phenyl}-acetamide;
2-Methyl-4-trifluoromethyl-thiazole-5-carboxylic acid {4-[7-(2-morpholin-4-yI-
ethoxy)-benzo[d]imidazo[2, 1-b]thiazol-2-yl]-phenyl}-amide; and
2-(4-Chloro-phenyl)-4-methyl-thiazole-5-carboxylic acid {4-[7-(2-morpholin-4-
yl-ethoxy)-benzo[dlimidazo[2,1-b]thiazol-2-yl]-phenyl}-amide.



i ndependent|y hydrogen or optionally substituted

al kyl . 13. The conpound of Caim1, wherein -R4Z3Z27Z1
WwWO0RANERB) C(O) - or RAN(R5)C(S)-, and R5 is hydragemn;/006613

or optionally substituted atkyl. 14. The conpound of

G aim12, wherein bond b is a double bond and X is

-S-. 15. The conpound of Claim 14, wherein R4 is a

five-menbered or six- nenbered heteroaryl selected

fromthe group consisting of pyridinyl, pyridazinyl,

pyr i #i8di Hye compoanidnyfl Clapm 8§, evhdreimthazadmpouhdiisa@rpholine-4-

| O .1 S0 ol yl and.isothiazolyl.
oBGfE Ll s B nar e BV hepereol Affibaiz -
blthigzol-ZhdFeh&nylpantige) -, - (CH2)g-, - (CH2) 9O,

-(CH2)g(CH)q , -(CH2)g(O -, C(ONH(CH2)q-,

-C(O NH(CH2) gNH(CH2) g-, - (CH2) gC(O NH(CH2) q , - (CH2) g

, -9 Qhe co @t R, avilrepciRYopEzT X 1s -0-; p

,s an integer 1; each i s independently g_ or 3. 17.
RrHéR&é}(@dU%a )OPTCI%iNfR%Q(S/)NéReX andreactoRpisuindependently

B Pl BRI 2 2 ror phol i n- 4- yi - et ho
Xy) -

b d]+m - ' -2- - ph | }-acet am de;
2oty T EBAPREnk RO cdidorer IR e fariie TG

{4-[7-(2-norpholin-4-yl- _

et hoxy) - benzo[ d] i m dazo[ 2, 1- b] t hi azol - Zé(yl ] - phenyl } -am

i de; and / _

2-(4-Ch|oro-phenyl)-4-nethy|-thiazoIéTSQg&gpoxyl|c

acid {4-[7-(2-norpholin-4- R? ~ n

yl - et hoxy) - benzo[ d] i m dazo[ 2, 1- i azol - 2-yl ] - phenyl }

“ani de. WD 2007/ 409120 PCT/ 613 126 18. The
tl Qsé&ﬁpound IS

compound of O agat: §, whgr ei
mor phol i ne- 4- caxioXy|t o .
{4-[7-(3-norphol i n-4-HKI - 34 oxo- propyl ) -benzo[d] i m dazo]
2,1- Db]thiazol-2-yl]-phenyl}- a{n de. 19. The conpound
of Caim1l, wherein -R4Z32271 3 - RAN(R5) C(O) N( R5) -
whereinRAN( R5) C(S) N(R5) ; and each R5 is independently

hydr Ng_O ionghly substituted al kyl. 20. The
con‘pgﬁgd of a’n?q' 6(5

197 corresponding to formula (11):
X', X%, X3, X* are each independently selected from -C(R"%)-, -C(R"),-,

-N-, -N(R"®)-, -O- and —S-, provided that no more than two of X', X2, X3 and X*
are heteroatoms and wherein no two adjacent X’'s are both -O- or -S-;

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;

each R" is independently selected from hydrogen, optionally
substituted alkyl, optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted heterocyclyl and optionally substituted heteroaryl;

n, R% R, R? R®and R® are as defined in claim 1;

a single isomer, a mixture of isomers, a racemic mixture of isomers, a
solvate, a hydrate or a prodrug, or a pharmaceutically acceptable salt thereof.

21. The compound of Claim 20 corresponding to the formula (lil):



R N RZ}--X X3.x4 ~X2,~R3N XL - NNHHC((II)
wherein: Xis -S-, -N(R5)- or -0-; X, X2, X3, X4 are
weaadr/tosidependent |y sel ected from -C(RL0) -, - CPRTAK2007/006613
-N-, -N(R16)-, -0- and -S- 12Pprovided that no nore than
two of X1, X2, X3 and X4 are heteroatons and wherein
no two adjacent X's are both -0- or -S-; and each R10
i s independently sel ected from hydrogen, hal o,
optionally substituted al kyl, optionally substituted
cycl oal kyl, optionally substituted aryl, gooptionally
substituted heterocyclyl and optionall bstituted
heteroaryl; each R16 is independently|sel®&aqkred from
hydrogen, optionally substitut al
substituted cycl oajkyl , (())pti onal | yysupski tuted aryl,
optionally substit Q er nd optionally
substituted hetero&ryl; 1 R -RR2, R3 and R5 are as
defined in cl aiml;Xﬁ sﬂngNe Nsoner, a mixture of
I soners, a racemc m'xtureHof I soners, a solvate, a
hydrate or a prodrug, or a p(inﬁr maceutically acceptabl e
sal t vilwgepef. 21. The conpound of C aim 20
corresponding to the forrmula (111): W) 2007/ 109120
PCT/ B58087/ MBI 27 R RI0O R2 Ny (R)n RL /-X

X2-~x'@3chR'N Nrggl R HH(111)  wherein:
X?is -O- or —S-;
where each R" is independently selected from hydrogen, halo,
optionally substituted alkyl, optionally substituted cycloalkyl, optionally

substituted aryl, optionally substituted heterocycly! and optionally substituted
heteroaryl;

and the remainder of n, R%, R, R?, R® and R®are as defined in claim 1:

~a single isomer, a mixture of isomers, a racemic mixture of isomers, a
solvate, a hydrate or a prodrug, or a pharmaceutically acceptable salt thereof.

22. The compound of Claim 20, 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(O)R®, -R®N(R7),, -R®C(O)R’, -RéC(S)R’, -R°C(NR")R’, -R®C(0O)ORY,
-R°C(O)N(R")RN(R"),, -R°OC(O)R’, -RSC(NR7)OR’, -R°C(O)N(R");,
-R°N(R")C(O)R®, -R°OR°N(R)2, -RESRN(R"),, -REN(R”)R®N(R)s,
-R*-OR°0OR’, -R°*-OR°N(R')2, -R°COR’NRR°N(R),,
~R°C(O)R°N(R")R’OR” and -R°C(O)N(R")R°OR”> wherein:

tis 1 or2;

"each R®is independently a direct bond, an optionally substituted
straight or branched alkylene chain, or an optionally substituted straight or
branched alkenylene chain;

each R’ is independently selected from (i) or (ii) below



Xis -S, -N(R5)- or -0-; X 1is -C(R10)-, or -N; X2

is -0- or -S; where each R10 is independently
weeb@cwerdof r om hydrogen, hal o, optionally subsCiriust@doo6613

al kyl, optionally substitutizad cycl oal kyl, optionally

substituted aryl, optionally substituted heterocyclyl

and optionally substituted heteroaryl; and the

remai nder of n, R Rl, R2, R3 and R5 are as defined in

claiml; a single isomer, a mxture of isoners, a

r acer(?) R éb!&&ﬁ@ffrdn%‘ﬂ’i@b?ou&coﬁéléﬁﬁg% Bf h?qu%’nabﬁtleﬁalﬂl

prodrug, or a armaceutically acceptable

stbstitatgd atigl, mugnaﬁmubﬁtdutﬁd dkgnm mtlomﬁ&r substiutgdsalkynyl,

SHSERLTI RSB0y DA PTG

Oﬁubaaﬂy smtmtlthtetdemwt)antpnallky;lgbtsm]tutednaeélk%yl sptnsmTILylmé:dstltuted
er o St i et er oa

ngfRPENAYT phuansl sapatind SBiooiMERybaptbARlEsikstuted

het&roa0) 2Rk, o thR&&stntm@)ﬁﬁaralRﬁC&& R7,

e R ottt thaseions 1 WHoH RNED Ziached form an

op%ﬁ%g%%ﬁt%d h&‘é@&%ﬁ@r %ptmRﬁﬁ%RQMﬁ?th?ed heteroaryl

-R (R)is 'ndﬁFPQE(QQ'FUNGr-'te?fRdM(CR“)fEe QFOPBGPO?RQNE p@f)qngemlly
sﬁBgtltumrﬁ% Qi?z%ﬁ%ﬂﬁgubm@d Bikenl, | tléngﬂy( dubS@ttedBlkyny!,

'S 1 ndepe direct bond, an optiona

optipsally sulestitutnd eycipalkyh oatl@n@%wl@ﬁtnyte@r@/c&mwwalkdr
ogﬂgﬂgﬁ gﬁ@étk 'gewngﬁﬁ C#Fo&%ll?%ﬁﬁbg@%%d; ral?flaaghﬁﬁal{y spbstituted
hﬁatmcycl)/l optidbhally bebstitut4@ BeeTodyaialkyl, optlonally substituted

[ US 661 f. th
g g andl ety ahsga NesRerdkar BH8 slbet i tut ed
al kyleaahmzlmahbyeladbaﬂy ?pmffhkpsgbft't?tﬁd gmanlghyor branched
tituyt al opt,i Qn su | e
iz o o boraney” Sttt i igGt b RS rap gienyiene
chptd.onal Iy substituted aryl, optionally substituted

aral kyl, optionally substituted heterocyclyl,
optionally substituted heterocyclylal kyl, optionally

Subst23 mr@dcorhgbahsamdlamgzo%b%ialth& F$1UBS~R|‘SDW7GCRSSR7

gt eroagal &t her _w §
B AR MR ey G O L AR R N RBR ] GREQIOR.
-R@@%))N(Lﬁ’?ﬂgrhﬁ@g QdedO)Rf’ %W)bws LREE (G M(RA),,
hgter éa_eg V. _ROCRINIRY. _RSNIR7T\R® 7
N(RDC(O)RE, -RSORIN(R")2, -RSSREN(R)z, -REN(RTIRN(R)z.
-R°OR°0OR’, -R°OR’N(R")2, -R°C(O)R’NRHIR’NR)2,

—R°c(OR’NR')R°OR and -R°C(O)N(R)R°OR”;

and each R® is independently a direct bond, an optionally substituted
straight or branched alkylene chain, or an optionally substituted straight or
branched alkenylene chain; and

R’, when attached singly to an atom, is each independently selected
from the group consisting of hydrogen, optionally substituted alkyi, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally



R8 is independently selected fromthe group consisting

of optionally substituted al kyl, optionally
weubstiotnzoed al kenyl, optionally substituted aPkymgk9o7/006613

optionally substituted cychzml kyl, optionally

substituted cycl oal kyl al kyl, optionally substituted

aryl, optionally substituted aral kyl, optionally

substituted heterocyclyl, optionally substituted

het er ocycl yl al kyl, optionally substituted heteroaryl

t

<ABSAT] AOBhOY ERS), AERalSEHERAL Keiorsat A ReTnally

sbbstitotextiheteragtadiewd, chain or an optionally substituted

strai_ght L0
compatitafitn AAEASSSoTRATRNR FarnB Ao, 165ktpghforms an
opRo6ATRy subdtEEd) hét8rocyikbiloR OptionaRp S} iRGted REIEFSAIYY.,
-R6C(NR7)R7, -R6C(O OR7, -R6C(O N(R7)RON(R7) 2,
-R60C(O) R7, -R6C(NR)OR7, -R6C(O N(R7) 2,
- R6N(2|37)ﬁ6é3b8& ou'R@IQR‘?(N%Rﬁ)il comreSFHY(i ﬁ’%)ta the formula (Illa):
- R6N( R7) RON( R7) - R6CROOR7, - R6ORON(R -R6C( O
RON(R7) RON(R7) 2, - R6C(O) RON( R7) ROORY g‘ﬁdm
- R6C( O N(R7) RO0R7; and each R6 is indepgndently a
direct bond, an optionally subsfitu straight or
branched al kyI ene chain, or a Nonal | y substituted
straight or br chedR1aI kenyl ene ch}a’r‘% and R7, when
attached singly to5=gn iom/ E adh i ndependent |y
selected from thg: ﬂ i ng of hydrogen,
optionally substituted alkyl, optionally substituted
al kenyl , optionally substituted al kynyl, optionally
substituted cycloal kyl, optiBRl1y substituted

of YCdingligbiefyh ,mlﬂﬂ.tréQﬂi?édrMeﬁsJ ksitdceriie thigture .of isomers, a
o tionally substituted aral kyl, optignal Igcsubs tute

@,o%\pgpgﬂte B3 p%pgya% maceyioally ceptablle salt thereof.
PCT/ US2007/ 006613 129 substituted heterocyclyl al kyl,
optionally substituted heteroaryl and optionally
subst3& b cormeewidbaf aleipi21 eprrespriing ﬁ%é}fétpraw% Wt o
the sane atom together fornms an optionally
substituted heterocyclyl or opti onal‘li#/ substituted
heteroaryl. 24. The conpound of C ai | 21 correspondi ng
tothe formula (lIlia): RRL R ElQKR10~XXO/

R3 N \ N’\
)\LRw y ’ />/ X pY
X1 X

(V)

wherein:

K is <(CHz)q-, -G(0), «(CH2)qO~, ~(CH2)qO(CHz)g-, -(CHz)eC(O)-, -
(CH2)qC(O)NH(CHz)g-, -C(O)NH(CHz)q-, -O(CHz)q-, -OC(O)-, -OC(O)}(CHz)q4- or
a direct bond;

X is -S-, -N(R®)- or —O-;

X'is —C(R%)-, or —N-;

X2 is —O- or —8-;

Y is —O-, -S-, -S(0)-, -S(0)2-, -N(R")-, -C(H)R"-, or -C(0O)-;

q is an integer from 1 to 4;



Xf NINHH(lIlia) or a single isoner, a mxture of
isoners, a racemc mxture of isoners, a solvate, a
woyd7aimei2or a prodrug, as a pharnmaceutical |y aecepsamrm®oce13
salt thereof. 25. A conpounsh of claim 21 corresponding
to the formula (1VV R ~/1 KR2 N\ \N R10 R10 x
pY > QRBN NNHH(IV) wherein: Kis -(CH2)qg-,
-9, -(CH)g0, -(CH2)gA(CH)qg-, -(CH)gA(O-, -
(CH2);JC(O)NH(CH(2)Q- C(O)NH(gH2)q£ bO((JlCH>2<)Q- s

: r a direc on Is -S-
-N(Rglsam%@ f%)(ﬂfoy R10)-, or -N-; X2 is -0- or

- S-; RW issindependéntly ss(e@)ed fros( lyydrogenNhaipyg pptionally

N L

fyilom 0 to 2; R10 is independently sel ected from

h d hal bst i tut _
oot | Sas irenebeRRhy.dirkden ool tnsRhiiid iy optionally
s§b‘§tﬂhtéd1&ﬁ£ioalﬂw bptlBﬂlélly §ub§tﬁ@f@@1€’&@td>a/ryl Rytibaady substituted

op tional

BB UARY -CORIR i) ARer s (R, of daihsR ™ 1

opt IO Wﬂé?h&é%ﬁhbﬁ%%dr@%&h héﬁ()qm%l%yang( @t’?é{?ally

suh@rtetptedjelkvl ppﬂnyaﬂsogehstltnbﬁcbcyq#@@hkzesl oeyane"y substituted
oS oSt e S NS e
m@oRa%;acK@)@aﬂét RUOINR )y FC(OIFRY, or SRUR ™) s«pmﬁéi 2,
- S( O)ttlsR1 %r 2; and
RC, R?, R® R R', R' and X are as defined in claim 1;
a single isomer, a mixture of isomers, a racemic mixture of isomers, a

solvate, a hydrate or a prodrug, or a pharmaceutically acceptable salt thereof.
26. The compound of Claim 25, wherein X'is -N- and X?is -O- .

27. The compound of Claim 25, wherein Y is -N(R™); R is alkyl or
-S(O)R"™; tis 1 or 2 and R*? is alkyl.

28. The compound of Claim 27, wherein R' is methyl, ethyl or
-S(O)R'3; tis 2 and R'® is methyl.

29. The compound of Claim 25, wherein the compound is of formula
(V): |

IVARY
4,



C(OR12, -C(OORL2, -C(ONR12)2, -C(O SR12, or

-N(R12) S(OtR13; t is 1 or 2; and R R2, R3, R5, R12,
weta7amngi2X are as defined in claim1l; a singlePCTase007/006613

a mxture of isoners, a radg&mc m xture of isoners, a

solvate, a hydrate or a prod rug, or a

phar maceutical ly acceptable salt thereof. 26. The

compound of Caim25, wherein X1 is -N and X2 is -O

27 The conpound of Caim25, wherein Y is -N(Rl4);

or )td?%?), I &7 —

aI k Megééhkrs O g)l(T?nd C? gd)ﬁfgcwzhhe_?gwﬁm érs
(Gi‘dﬁ)E@E]CHe)hhyl or -S(O)tR13, t is 2 and R13 is nethyl.
29. The j.m 25, wherein the conmpound is
of fBH%ﬁﬁjﬂ&%ﬁ“’%ﬁ\q"?' P RRqN ROI10//\.,--X
X2 pe&ch Y iXindépenddntly(an intgexdfoorn1Ded 20

PCT/ U$2007/ 006613 131 wherein Kis -Q(CH2)q,-C(O,

- (O q , -(CH)gO, or - (OHR)g(CH2)g-; p is
an i xReegep-from O to 2; each g i s independently an
integer from1 t N X2is -0-; Yis -0-,
- S, IN(—QAL)S-@N(R WR‘@U'*)R mis 0, 1, or 2; Rl4 is
hydr Elg quC?nal ly substituted al kyl, -C(O OR12,

ONRL2 or -S(OtR 3; R15 is ogen or
ot | RIS bycrapen) obtensl supsTiuiRd Sk &m)@%? OISR, -

CRUfRY 4t Kol anc

R is hydrogen or optionally substituted alky!;

R is optionally substituted alkyl; and

tis1or2;
a single isomer, a mixture of isomers, a racemic mixture of isomers, a solvate,
a hydrate or a prodrug, or a pharmaceutically acceptable salt thereof.

30. The compound of Claim 29, wherein the compound is of formula

(Va):
K-N Y
N/
A | N>/x
10 V.
R0 AN
\ []

wherein K is —O(CHz)g-, ~(CH2)qO-, ~(CH,),_ or ~(CH2)qO(CH2)q-;
each q is independently 1 to 4,

Y is —O-, -S-, or -N(R")-; :

R™ is hydrogen, optionally substituted lower alkyl, or -S(O)R"?;
R is lower alkyl; and

tis1or2.

31. The compound of claim 24, wherein R’ is halo, alkyl, -R60R7, -
RN(R"),, -R°C(O)OR’, -R°OR°OR’, -R°OR°N(R"),, -R"C(ON(RR’N(R"),,
R°c(O)R’N(RR’OR’ or -R°C(O)N(R")R’OR’; and



t is 1 or 2, asingle isonmer, a mxture of isonmers, a
racem c m xture of isoners, a solvate, a hydrate or a
wonroedriogi2oor a pharmaceutical ly accept abl e sal PCT/US2007/006613
thereof. 30. The conpound a$2 Cl ai m 29, wherein the
compound is of fornmula (Va): K-N~~Y R2Z N R1O R o

X2 ORB N .Xi NNHH wherein Kis -Q(CH2)qg-,

-(CH2) g0, -(CH2)g- or -(CH2)gQ(CH2)g-; each is
i ndependently 1 to 4; Yis -0-, -S-, or -N(Rl4)-; R14

'S MALORG ol oABhbly §HlP§:ﬂtPfel€it§Igyf QpEbnah oo

allEbﬂyK: optionaky sibstitated ﬁmynyl/neptBorlall?Jsubstmaﬂed cyaidalkyl,

opw%w%wég%%l&%%Z%?@%@ tuted aryl, optionally

sulbERESIRNKST) SFAHIRED -Sebelitir ey Reié?&@ﬁlylam@tlmlly substituted
2007/ 109120 PCT/ USZOO7/ 0066

Pelpro XSRS AEPELY SUPSTRIR e PBNAPIY QRIEANY ghbatituted

h@{elfgggélm joptional Iy substituted al kynyl, optionally
substit ut ed cycloal kyl, optionally subst i tuted

cycl oal kyl al kyl, optionall'y substituted aryl,
opt i gral ;
Sﬁbstgat Jlt”ﬁée dcﬁﬁ‘\?%hhﬁ%f%ﬁ?lﬁ{ gk k\)@her tR 983bYo, me’(tjhyl ethyl,

erocycl opt |ona y substitute
hh@myouﬁhy*sald@ihylammwmaryombst i tuted heteroaryl
and optionally substituted heteroaralkyl,. '32., The
compound of claim31', wherein RL is fluoro, nethyl,
et hy33. Thyslcompoumeitdfaigim di mleqﬂednfrmm tbe graup ®opsisting of:

Igﬁsﬁs&p ﬁzgﬁg er%:I B%t;r/? %ofe(\ezlo 3?19 uret%n] pHSn%OUp
b@nﬁdj;ﬂ’n{iﬁzdli 1-Blithiaot-7Hylj-Blogazoirp Bei-#-y-ethyl)-propionamide;
rei do

R Bugisnrazal Ay sioRt-poeRY,

benz
bBAEbRifTiNAz6RMLblthRIZaM70R N-EEpiperidin-1-yl-ethyl)-propionamide;

3-(2-{4-[3-(b-tert-Butyl-isoxazol-3-yl)-ureido]-phenyl}-
benzol[d]imidazo[2, 1-b]thiazol-7-yl)-N-(2-pyrrolidin-1-yl-ethyl)-propionamide;
1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(4-methyl-piperazin-1-yl)-
benzo[d]imidazo[2,1-blthiazol-2-yl]-phenyl}-urea;
1-(5-tert-Butyl-isoxazol-3-yl)-3-(4-{7-[2-(4-methyl-piperazin-1-yi)-
ethoxyl-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)-
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-propoxy)-
benzo[d]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)-
propoxyl-benzo[d}imidazo{2, 1-b]thiazol-2-yl}-phenyl)-urea;
1-(5-tert-Butyl-isoxazol-3-yl)-3-(4-{7-[3-(4-methanesulfonyl-piperazin-1-
yl)-propoxy]-benzo[d]limidazolf2, 1-b]thiazol-2-yl}-phenyl)-urea;
N-(5-tert-Butyl-isoxazol-3-yl)-N'-(4-{7-[3-(4-ethyl-piperazin-1-
yl)propyllimidazo[2,1-b][1,3]benzothiazol-2-yl}phenyl)urea;
1-(5-tert-Butyl-isoxazol-3-yi)-3-{4-{7-(3-morpholin-4-yl-3-oxo-propyl)-
benzo[d]imidazo[2,1-b]thiazol-2-yl}-phenyl}-urea;



3-(2-{4-[3-(5-tert-Butyl -i soxazol - 3-yl ) -ureido] -phenyl
}_

woenwafpei2d m dazo[ 2, 1- b] t hi azol - 7-yl ) - N- ( 2- pi pePCUiUS2074906613
| -ethyl)-propi onam de; 3-(02{4-[3-(5-te rt-B
utyl -i soxazol -3-yl)-ureid o] -phenyl}
benzo[d]i m dazo[ 2, 1-b]th
iazol -7-yl)-N(2-pyrrolidin-1-yl-ethyl)-propi onam i de;
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o (Tt B L g T ramatoy e Mg o2y
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|m dazo I] hi azol - 2=y 1&) yl.}-ure
pyrrolidine-2-carboxylic acid 2-{4-[3- (5 e butyl |soxazol 3-yl) -ureidol]-
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{2-14 d‘ﬁ” Emﬁ%&&ﬁ%ﬂ'gh% !SIQ}TPH%T\%r bonyl } ani
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38. A method of treating an autoimmune disease in a patient
comprising administrating to the patient a therapeutically effective amount of a

compound of claim 1.
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