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Field Of The Invention ,
This invention is directed o indazole c'ompounds that mediate end!or inhibit

10 eeil proliferation, for example, through the inhibition of the activity of protein kinases,

such as VEGF, CHK-1, and cyciin-ae‘pehdent kinases (CDKs), such as CDK1, CDK2,

CDK4, and CDK6. The invention is further refated to phammaceutical compositions

containing such compounds and oomposmons and to methods of treating cancer as

well as other disease states associated with unwanted angiogenesis and/or cellutar
15 proliferation, by administering effective amounts of such compounds.

, Background Of The Invention
Uncontrotled cell proliferation is the insignia of cancer. Cell proliferation in

respohse 10 various stimuli is manifested by a deregulation of the cell division cycle,
20 the piocess by which cells multiply and divide. Tumor cells typically have damage to
the genes that directly or indirectly regulate progression through the cell division
cycle. ‘ '
| Hyperprofiferative disease states, including cancer, are characterized by cells
7 'ramp'ahtly winding ihrough the cell cycle with uncontrolled vigor due to, for exaihple
25 damage to the genes that directly or indirectly regulate progression through the cycle.
' Thus, agents that modulate the cell cycle, and thus: hyperproliferation, could be used
to treat various disease states associated with uncontrolled or unwanted cell '
prollferat:on In addition fo cancer chemotherapeutic agents, cell cycle 1nh|b|tors are
also proposed as antiparasitics (See, Gray et al., Curr. Med. Chem. 6, 859- 875 ' _
30 (1 999)) and recently demonstrated as potential antivirals: (See, Schang et al., J. Virol.
74, 2107-21 20 (2000)). Moreover, the applicability of annprollferatlve agents may be
expanded to treating cardiovascular maladies such as artherosclerosus or restenosm
~(See Braun-Dullaeus et al., Circulation, 98, 82-88 (1 9g8)), and states of inflammation,
such as arthritis (See, Taniguchi etal, Nature Med., 5, 760-767(1999)) or psoriasis.
.35 Mechanisms of cell proliferation ere"under active investigation at cellularand .
molecular levels. At the cellular Ievel, de-regulation of signaling pathways, loss of cell
cycle controls, unbridled angiogenesis or stimulation of inflammatory pathways are
1



Abstract: |ndazol e conpounds that. nodul ate and/or i nhi bit ceibd lv 2004
proliferation, such as t activity of protein kina are de- gglzl %ed.
These conpounds and phar @ggeutical conpositions cont®ning them are capable
of nedi ating, e.g., Kkinases-dependent di seases to nodul ate and/or_i*hi bit
unviant ed WEIBL/S3268| i feration. The invention is also direct 8T -
. therapeutic or prophylactic use. of pharmaceutical conpositions containing
such conpounds, and to nethods of treating cancer as well as other disease
states associated with unwanted angi ogenesis and/or cellular
proliferation, such as diabetic retinopathy, neovascular glaucons,
: rheﬁmatm d arthritis, and psoriasis, by adm nistering effective amounts of
such compounds. 19 July 2004 WD 01/53268 PCT/ USOL/ 01477 .1 NDAZOLE
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i nvention i s wiichécaigrkegdated siaziliplepatipeays domehinvolvingrateclyligrnzymei nhi bit 10
cell prol gf eg?&éir%r." for exanple, through the inhibition of the activity of
protein kinases, such as VEG-, CHK-1, and-cyclin-dependent. kinases (CDKs),
such as CDKI, CDkémongihrsandifrie couitonmpreteinsvipteindinases aigd fEYly el ated to
- phar maceut | C‘%hzﬁ%ﬁﬁh‘i chtaQASphosSdnAhtitin b the yBroky R ofl Speaiid taesimnsi ti ons,
and to nmethods. of treati ngaﬁcanc_er @s. %L ﬁls ot hﬁ]r opm?ﬁ Se Slalls :
associ at ed weEHuAHITORES BHeR D pLpios-, hwically: sueh Rfosp 'gﬁpgfﬁﬁ%f’%pi on, by
-adm ni ‘st er i ngemfrbethe furetiemaf il [otein, aathus pojeinkicses Becpigptdimiie 0 The
‘I nventiog,Un A ﬁg 2 - | i )| | S | DSi-SAE cancer. Cell
_proli ferg [ ogeoq?finaw'_*rlés po'ﬁ_ggérfey(_@ac% él%lrjrydgtglggr?usl |||1&P§ﬂ$mﬂ|%|la%ggst?rg§§eg a o
‘deregul at i onprsfiferatiencell differentiafionandyrell survivalo Of the manycifigeni geliirch cel | s
gul ti {J: y and;ﬂigﬁddée? T;iﬁaﬁm;@ alem{.ty of profiriddds¥s &Qﬁgewﬁlmh hqﬁifbd'li Jlet‘seréegenes that
irectly or indirectly regul ate progrgessgion thr.ou t cell. division
cycle. yper BRSFIEAeRESAEN airactie [aroel; tof Ierapeyih VA ptan IR G ain giogase
charact er i zedtabs. Feblesamplaparetdel-cydlechintrgl dnidrangiggerieisis, inathichqyateis wi t h
uncont r olyked b Qo dienitdtal rdi8 &Pt PiBleSses are essential for the growth of solid
: : tumors as well as for other diseases. o ' ,
CDKs constitute a class of enzymes that play critical roles in regulaﬁng the
transitions between different phases of the cell cycle, such as the progression from a
‘quiescent stage in G4 (the gap between mitosis and the onset of DNA replication for a
20 new round of cell division) to S (the period of active DNA synthesis), or the
progression from G; to M phase, in which active mitosis and cell-division occur. See,
e.g., the articles compiled in Science, vol. 274 (1996), pp. 1643-1677; and Ann. Rev.
_ Cell Dev. Biol., vol. 13 (1997), pp. 261-291. CDK complexes are formed through
. -association of a regulatory cyclin subunit (eg., cyclin A, B1, B2. Q1 , Dz, D3, and E)
. 25  and a catalytic kinase subunit {e.g., cdc2 (CDK1), CDK2, CDK4, CDKS, and CDK6).
As the name implies, the CDKs display an absolute dependence on the cyclin subunit
in order to phosphorylate their target substrates, and different'kinaselcyql_in pairs
function to regulate progression through specific portions of the cell cycle.
" The D cyclins are sensitive to extraceliular growth sigrials and become.
30.. activated in response to mitogens du_ring the G, phase of the celi cycle. CDK4/cyclin
D plays an important role in cell cycle progression by phosphorylating, and thereby .
inactivating, the retinoblastoma protein (Rb). Hypophbsphoryla_ted Rb binds toa
family of transcriptional regulators, but upon hyperphosphorylation of Rb by
CDK4/cyclin D, these transcription factors are released to activate genes whose
35 products are responsible for S phase progression. Rb phosphoryiation and
inactivation by CDK4/cyclin D permit passage of the cell beyond the restriction point



25 damage to the genes that directly or indirectly regul ate %9&8%%&0”
.through the cycle. Thusgmagents that nodul ate the cell cycle
"hyperproliferation, cou be used to treat vari ou§| sease states

.associ at'ed_with uncontrolled or unwanted cell proliferation. lii addition.
"to cancer MAEHGPHEr apeutic agents, cell cycle inhibitors af€TUPYBI4PT oposed
. as antiparasitics (See, Gray et al., Curr. Med Chem 6, 859-875 30 (1999))
and recently denonstrated as potential antivirals (See, Schang et -at. J.
“Virol. 74, 2107-2120 (2000)). Moreover, the applicability of
antiproliferative agents nmay be expanded to treating cardi ovascul ar
-mal-adi es such as artherosclerosis or restenosis (See Braun-Dull aeus et
al., Grculati
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affect the function of CDK4 and CDK2, are implicated in the advancement of cells to
the highly proliferative state characteristic of malignancies, such as familial _
_ melanbn‘ias esophageal carcinomas, and pancfeatic. cancers (see, eg., Hall and
20  Peters, “Genetic Alterations of Cyclins, Cycli n-Dependent Kinases, and CDK
- Inhibitors in Human Cancer,” Adv. Cancerﬁes vol. 68 (1996), pp.67-108; and Kamb
- etal,, “A Cell Cycle Regulator Potentially Involved i in Genesis of Many Tumor Types,”
Science, vol. 264 (1994), pp. 436-440) Over-expressmn of cyclin D1 is linked to
- esophageal, breast, and squamous cell carcinomas (see e.g., DeiSaletal,, “Cell
25  Cycle and Cancer: Critical Events at the G, Restriction Point,” Critical Rev.
" Oncogenesis, vol. 71 (1996), pp. 127-142). Genes encoding the CDK4-specific
_ inhibitors of the p16 family frequenﬂy have deletions and mutations in familial "
melanema, gliemae, leukemies, sarcomas, and pancreatic, non-smali celt lung, aﬁd ‘
head and neck carcinomas (see Nobori et al., “De!etiens of the Cyciin-Depen{ientI '
30 Kinase~4 Inhibitor Gene in Muiﬁple Human Cahoers,‘ Naiure, vol. 368 {1 994), PP.
753-756). Amplification and/or overexpressaon of cyclm E has also been observed in
a wide variety of solid tumors, and elevated cyclin E Ievels have been correlated with -
poor prognosis. In addition, the cellular levels of the CDK inhibitor p27, which acls as
boih a substrate and ir.lhlibi_tor, of CDKzlcyclin E, are abnormally low in breast, colon,
35  and prostate cancers, and the expression levels of p27 are inversely comelated with '
the stage of disease (see Loda et al., “Increased Proteasome-dependent Degradation
of the Cyclin-Dependent Kinase Inhibitor p27 in Aggressfve Colorectal Carcinomae.' |
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CDK inhibitors (for recent reviews, see Webster, “The Therapeuhc Potential of ' '
Targeting the Cell Cycle,” Exp. Opin. Invest. Drugs, vol. 7 (1998), pp. 865-887, and
 Stover, et al., “Recent advances in protein kinase inhibition: current molecular
- scaffolds used for inhibitor synthesis,” Current Opinion in Drug Discovery and
| 20 Development, Vol. 2 (1 999), pp; 274-285). The fiavone flavopiridol displays modést
seiectivity for inhibition of CDKs over other kinases, but inhibits CDK4, CDK2, and
CDK1 equipotently, with ICsgs in the 0.1-0.3 pM range. Flavopiridolis currently in
Phase I clinical trials as an oncology chemotherapeutic {(Sedlacek et al., "Flavopiridol
(L86-8275; NSC 649890), A New Kinase Inhibitor for Tumor Therapy,” Int. J..Oncol.
25 ol 9 (1996). pp- 1143-1168) Analogs of ﬂavoplndol are the subject of other
pubiications, for example U.S. Patent No. 5,733, 920 to Mansun etal (Internahonal
Publication No. WO 97/16447) and Intemational Publication Nos. WO 97/42949, and
WO 98/17662. Results with purine-based derivatives are described in Schow et al
Bioorg. Med. Chem. Lett., vol. 7 (1997), pp. 2697-2702; Grant et al., Proc. Amer.
30 Assoc. Cancer Res,. vol. 39 (1998), Abst. 1207; Legravend et al., Bioorg. Med Chem.
Lett, vol 8 (1998}, pp. 793-798; Gray et at,, Sc:ence vol 281 (1998), pp. 533-538
Chang, et al., Chiemistry & Brology, Vol. 6 (1999), pp-. 361 ~375 WO 99/ 02162, WO
99/43675, and WO 99/43676. In addmon the following pubhcatlons disclose certain
pyrimidines that inhibit cyclln-dependent kinases and growth-factor mediated kinases:
35 ' .Intemational Publication No. WO 98!33798 Ruetz et al,, Proc. Amer, Assoc. Cancer -
ARes,. vol. 39 (1 998) Abst. 3796 and Meyer et al Proc 'Amer. Assoc. Cancer ARes.,
vol. 39 (1998), Abst. 3794,



pp. 1479-1492). The progression from G to S phase, acconplig§ggybyod he
-actiron of CDK4/cyclin Qgand CDK2/cyclin E. is subject to a vari e%/y of
growt h regul atory 10 ani sms, both negative and sitive. Gowh
stinuli, such as mtogens, cause increased synthesTs of. cyclin Dl and

' thus i ncr aveewssasct i onal CDK4. By contrast, cell grow h REGHUBAI4%E ned

in,",in response to DNA danmage or negative gromﬂh stinmuli, by the
i nduetion of endogenous inhibitory proteins. These naturally occurrlng
protein . inhibitors include p21'"'"'"aP', p27KIP', and the plé6 fan1|y,

the latter of which inhibit 15 CDK4 exclusively (see Harper, "Cyclin .
Dependent. Ki nase I nhibitors,"” Cancer Surv. vol . 29.(1997), pp. 91-107).

~Aberrations in this control system gﬁ{tlcul arly those that affect the
function. of CDK4 arfenzmegionamiser st blogk esls inf31 ae imeepglopawathy EsalGepr| s to

~the highly pregiaf&aaftl. med%f%ﬁ‘ \fdﬂ%ﬁ@é@jlpﬁtmgt@fn@a}\nmm esx.mbr as -

fam |ial melanomas, esop %eal car ci nomas, g p& ti c canc see
e.g., Hall .aniin Qefelﬂameﬂ@v sorielcome, %@r%ﬂ&ﬁé i
‘Cycl i n- Dependges., VL8995, Absi 4162 andWObah 5400 G’raalldnaswamafmrﬁancer " Adv.

Ca R " | |
Cancer e ooy IRt Se AL E9 G, oy ool e
vol . 264 (19Qmﬁenqyptazdé}ﬁarédescrib@mrwéﬂwé@la@d bmﬁe@/ei aLn?f Aﬁ§ Nathked to

esophageal, et aI Y
" Oelol 25 Q/cl e %’g ﬁlgﬁ %%@W&Hﬁoﬁ%hlﬁ)\/gﬁ{tghég eAE%Eeag??f grte%%&gm nt,

Critical Rev. WQ%@MﬁQ"%@FBﬁ?l (1996), pp. 127-142). Genes encoding

the CDK4-speci fi | C Gm{‘ll@hﬁrﬁiﬁé& pﬂftenhhﬁraﬁﬂ-ﬁcrﬁ!ﬂﬂblays & mjdﬂﬁlﬁtlra!ehaue del etions
and nut at |6)ns

k d
‘pancr eat i & E'i‘fﬁrftf“ ‘?@FY"'GF Wﬂ%’esﬁ'ﬂ'b g’l\eé’gﬁo"itﬁﬁreﬁog’gﬁ r%m?\ ﬁg& s'eaegrl\lloborl
.et at.-, "Del ebelmyelepfogtelsssomhﬂmmﬁmpemdbmat@a a&tmgleanﬂ subhedquienbr Gene in
Mul ti pI e Humap, gﬁ&?ﬁéﬁr& the ¢ Eendé‘ﬂl kl?e&@@ bﬁ%ﬂ@mw%&vent cblpycie6) -

Anmplification and/or over sron o [so been observed in
a Wi de vari et progfesgign ?‘G‘QPBWBF%‘Q tiggs, -a@e%t%me%?'ma@%?}@ﬁ!s whiledheyeen

-.correl ated W gd s Qﬁéﬁe@éﬁlﬁﬂeﬁm& instdhcasigin ihduee ab&tﬁoﬁ@dpkdgkﬁiiimé@wllc&am\) t he

S Cyel 1 EwRe] pe BT O PSRl Bl RALE A fef 3o O Biddher, 7,
cancers, and CascesSpvers Py Si-d62(1958); Nuse, ﬂfé9l.r$ﬁ§18§§13993bl'|ﬂéwelt@@' -0t h
the stage of @'lt;éﬁ%sﬁsd, 5?9 4@66&1@4 Q-iartwell LG 1 Sﬁé:gﬂ FieObeAc Rasbypendent
g?g?ggt :a?nCar ci no?@le series of chegk%oslrt]st morgt(:‘)?sethe lrrlltelgntlyto me%%zorrlte? ar'nb\cgJ ir}gﬂs Stve

' sensing DNA damage, these "DNA damage checkpainis™ block cell cycle

.20 progression in G, & G; phéses, and slow progression through S phase.
O'Connor. Cancer Survéys, 29, 151-182 (1897); Hariwell et al., Science, 266,
© 1821-1828 (1994). This action enables DNA repair processes 1o complete their
tasks before repli_cation of the genome and subsequent séparétion of this genetic
material into new daughter cells takes place. Importantly, the most oqn_mmonly'
25 - mutated gene in human cancer, the p53 tumor suppressor gene, produces a DNA
" damage checkpoint protein that blocks cell cycle progression in G, phase and/or
. induces apopldéis (programmed cell death) fellowing DNA damage. Hartwell et
al., Science, 266, 1821- 1828 (1994). The p53 tumor suppressor has also been ‘
shown to slrengthen the acuon of a DNA damage checkpointin G: phase of Ihe
30 celicycle. See, e. g., Bunz et al., Science, 28, 1497-1501 (1998); Winters etal,, .
R Oncogene, 17, 673-684 (1998); Thompson, Oncogene, 15, 3025-3035 (1997).
' ' Given the pivotal nature of the_p53 tumor su’ppréssor_ipathway-in human
- caner, therapeulic inferventions that exploit vulnerabiliies in p53-defective-
-cancer have been actively sought. One emerglng vulnelablllty lies in the
35 operatlon of the G, checkpoint in p53 defective cancer cells. Cancer cells,
" because they lack G, checkpoint control, are particularly vulnerable to abrogation
| of the last remaining barrier protectlng them from the cancer kﬂlmg effects of DNA-
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3 19 July 2004 WO 01/53268 PCT/US01101477 r Nature Medicine, 1§y 2804 1997),
. pp. 231-234). Recently t e is evidence that CDK4/ lin Dm g\f'ln
_sequester p27, as revie in Sherr, et at., Cenes ., Vol. 13 (1999)
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50% of "all 5 human cancers may i ndi rectly resul t i'n deregul ati on of CDK -
activity. The enmerging data provide strong validation for the use of -
conpounds i nhibiting CDKs,'and CDK4 and CDK2. in particular, as
anti-proliferative therapeutic - agents. Certain bionol ecul es have been

- proposed for this purpose. For exanple, U S. Patent No. 5,521,082 to Xiong
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Nos. -V\D 7 142f9<.410r’s p?aoe CHK1 as a pivotal target in DNA-damage checkpornt conlrol The '
 elucidation of inhibitors of this and functionally related kinases such as
CDS1/CHK2, a kinase recently discovered to cooperate with CHK1 in regulating S
- phase progression (see Zeng et al., Nature, 395, 507-510 (1998); Matsuoka,
| 20  Science, 282, 1893-1897 (1 998)), could provrde valuable new therapeutic entrtles
for the treatment of cancer.
Another group of kinases are the tyrosine kinases. Tyrosine kinases can
“be of the receptor type (h'a\ring extracellutar, tran_smembrane'and intracellutar -
domains) or the non-receptor type (being wholly intracellilar). At least one of the
25 - non-reoeptor protein tyrosme kinases, namely, LCK is believed to mediate the -
transduction in T-cells ofa s:gnal from the mteractron of a celi-surface protein
(Cd4) with a cross- lrnked anti- Cd4 antrbody A more detailed discussion of non-
receptor tyrosine Kinases i is prowded in Bolen Oncogene, 8, 2025 2031 (1 993). .
WhICh is ineorporated herein by reference . -
30 ~In addition to its role in cell-cycle control, protein kinases also play a
crucral role in anglogenesrs which is the rechanism by whrch new capillaries are '
formed frorn exrstrng vessels. When required, the vascular system has the
potential to generate new capillary networks in order to maintain the proper
functioning of tissues and organs In the adult, however, angiogenesis is fairly
- 35 . lrmrted occurring only in the. process of wound healing and neovasculanzatlon of
the endometrium dunng menstruation. See Merenmres J., Parada, L. F
Henkemeyer, M., Cell Growth & Differentiation, 8, 3-10 (1897). On the other -
A | | | 6 | o
e



WO 98117662. Results with purine-based derivatives are descr h@gg[&?@o@chow

et al., Bioorg. Med. em ‘Lett, vol. 7 (1997), pp. 2697-2702, ant et
al.,. Proc. Aner. . 30 soc. .Cancer Res,. vol. 3 1998), Abst. 1207,
Legr avepd et al., Bioorg. Med. Cheryl. Lett, vol.. (1998), pp. 793-798;

G ay et alwoofsizésce, 'vol. 281 (1.998), pp. 533-538; Chaag/Uss1/oBl77;

Chenistry & Biology, Vol. 6 (1999), pp: 361-375, WO 99102162, WO 99143675,
“and WD 99/43676. In addition, the follow ng publications di scl ose certain

pyrimdines that inhibit cycl i n-dependent kinases and grow h- factor

medi-at ed kinases: . -35 . international Publication No. WO 98/33798; Ruetz
et al., Proc. Amer. Assoc. Cancer Res,. vol. 39 (1998); Abst. 3796; and

Meyer et al., Proc. Amer. Assoc Cancer Res., vol. 39 (1998), Abst. 3794.

19 Jul y 2004 haéd,0hivaB2e 8ngridenksiEB B leliddik dBeeveeal dishdspsasticti@s t hat bl ock

«cells in GL %ﬁ%gmgg ,_ng.%%gegfe &Xtoﬁaﬁfh iti §§§-relef‘i¥\‘.i"ma@ﬁlarEHegt':nei-l\eralii@tfi Chem ,

-Vol . 42 (199 n oxin |n | bitor~ is.in evelopnent
by d axo- Wl @d@anceseeltwmm Felkmam, Na“F’PM?d A3t A8WYc Prafeifcer Res.

*Vol . (1999), wiMasés wHuélQRav@'HéeN‘&%%a%EQﬂwoﬁ&ﬁhW‘@@dgﬁme pfoeu@dmutﬁue
coIIaboratlon Wlthth%pg&fz Itz et abb‘? C[ir . (1999),
pp. -2909- ree YP %ﬁ‘g'ﬁ@?&' d‘%‘&‘l’%&é‘? d by Seitz,
et al, h218"'I (P4SSubibéridothiblial groiuictop@cdflor 2] 888 kndveas K Re(lam)e inskdet  MEDI  316.
Ani not hi azol e V452 2 %@ i not her

" protein ki nasdzo aazﬂ-fﬁ‘u’?sp?&ﬁ&sasan Jr‘?bortgln@&gb'%‘gel%zésﬁé&%g’” ;;oalfnrtljf1 in cell
cycle progres'Eilﬂﬂfsoésnwkﬁﬁ)Tﬁ‘t% are control systens that coordinate cell

.cycle progression RggeHd, umﬁusrapréaeeéaﬂwatérﬂethembénéasmmaastemubsequent
i nactivati on of the ¢ cI I n- de@?ﬁgent Ki_nas Checkpol nt ‘iﬁgnt cel |

cycle' - pthgradgiopepic Wﬁﬁﬁ’r ghdmedigies | eﬁHP‘?ﬁq&P sf%‘@ "¢ bal ance.
of cel | s whi tisrolifteactihtioniobitsintraceisal, karmedacﬂvmsdnmm inis ieapects toatdirectduce

: apopt osi s (pru%@dﬁﬁﬁeclmasegg@%& VEGF- m%mlé%glﬁl ih %L%gnceras of the.

~checkpoi nt have been e Surveys,
29, 151- 182 ( lawgippenesisreyen indhe presenge o eswgewsofﬁﬁfr(}see Pawnelal, et al .

-Sci ence, 266, Célrﬁgﬂﬁés%aﬁ:h(é@ Qéﬁo-afﬁgr(i%w asfasdeen sIEWOMEAMUIERAS 06 29- 634
' fjégﬁg) anse S\?Er ﬁf’az%m%r?au to Fr)nedlate sugna?lran%&&ch%n Mhlgat?r%t L yC of t he genone and,
: Research, 56, 1615-1620 (1996). Furthermore, VEGF-R2 appears to have no

function in the adult beyond that of medlatlng the anglogemc activity of VEGF.
Therefore a selective inhibitor of the kinase activity of VEGF—R2 would be -
expected to exhibit little toxicity.
26 Similarly, FGF-R binds the angiogenic growth factors aFGF and bFGF
and mediates subsequent intracellular signal Uansducﬁon Recently, it has been
‘ suggested that growth factors such as bFGF may play a crrhcal role in inducing
angiogenesis in solid tumors that have reached a cerfain size. Yoshul etal.,
, Cancer Research, 57, 3924-3928 (1997). Unlike VEGF-R2, however,. FGF-R is
- 25 expressedina number.of different cell types throughout the body and m'alyi or may
| not play lmporlant roles in other normal physiological processes in the adut.
Nonetheless, systemac administration of a small molecule inhibitor of the kinase -
activity of FGF-H has been reported to black bFGF-induced angiogenesis i in mice
. without apparenl toxicity. Mohammad etal.,, EMBO Joumal 17, 5996-5904
30 (1 998) '
TEK (also known as Tie-2).is another receptor tyrosme kinase expressed
only on endothefial cells which has been shown to play a role in angiogenesis.
'~ The binding of the factor angiopoietin-1 results in autophosphorylation of the
- kinase domam of TEK and results in a signal transduction process which appears
| 35 o mediate the |nteract|on of endothelial celfs with pen-endolhellal support cells
_thereby facilitating the maturation of newly formed blood vessels. The factor
angiopoieﬁn42, on the other hand, appeers to antagonize the action of
7



sensi ng DNA danage, these "DNA damage checkpoi nts bl ock cell %ﬁgk%o@O
progression in GL & & phases, and sl ow progression rough.

“O-Connor, Cancer Surveys,@B9, 151-182 (1997); Hartvma& et al., SC|en(;e

- 266, 1821-1828 (1994). s action enables DNA repair processes .to =
conpl et.e tweion/s3%asks before replication of the-genone andeGUESHMMIAt
separation of this genetic material into new daughter cells takes place.
Inportantly, the nost comonly 25 nutated gene in hunman cancer, the p53
tunmor suppressor gene, produces a DNA damage checkpoi nt prote| n- t hat

bl ocks cell-cycle progression in G phase and/or induces apoptosis
c(programed cell - death) foll owi ng DNA danage. Hartwell et .al., Science,
266, 1821-1828. (1994). The p53 tunor suppressor has al so been shown to .
strengt hen th@gmpiewoﬁTﬂm@@a@ws@o@s&o|Mﬂsonﬁe@emla§emo¢e.the 30 cel I
cycle. See, g@ of), at. Sci ence, 28.1497- 1501( 1998) Wnters et al.
. Oncogene, 17 673 84 (1998) Thonpson, Oncogene, 3025-3035 (1997).
G ven the pivotal Ag@fPaIA theaboyesdescribgsd egﬂaw%&waﬁbﬁmyww Aiman

cggcgrf t her apeNbhdodentas Beihe u@@sf,coiﬂpaamsmmmdg tha lkinssealetivily lof VEGF'R2, ol

_ eectv [ een t| e rabilit

Iol es int 56'93' ?'ﬁ?'%f °fﬁ’éa c‘m@bﬁﬂ hp‘% %ﬁ@gway@éﬁg Y

cel I's. Cancerdisaidses pertdirecianiine démytl\teadﬂatﬁ;e lmhmwﬁﬁmwmh maybe
articularl rier

Dt bet] Y S AR e AP RE s fBod iy W RUBENRE | L )

01/ 53268 f P@ﬂ@(@;qagmmulampw%@hﬁg canRagh d@i’e@ﬁd@ramﬁ'%t The &

checkpoint i Smé@ﬂéibﬁtaﬂﬂmféYKﬁxﬁ%arr&ima ﬁy&ﬁ@@drhaaclhﬁnmﬁmeonserved from
yeast t-o conser ved S&}? mis a kinase, CHK1,

umans
Uhieh tr alb o eBbroaRERE AR, 4 RIS ROt UGS FRBEX Lo i nhi bi t
-activation of:nﬂdmnmymlandoajlﬁiﬂﬁakemﬂleehmmreshel ppiliterasbas m t ot i c entry. See,

S350, S B R R R - 51 e
- have been considered to be lherapeuttc targets, and numerous publlcahons )
: disclose inhibitors of kinase actlvrly, as reviewed in the following: McMahon etal,
15  Cument Optmon in Drug Discovery & Development, 1, 131-146 (1 998); Strawn et -
al.,, Exp. Opin. Invest. Drugs; 7, 553-573 (1998).
There is still a need, however, for other small—molecule compounds that may
be readily synthesized and are potent inhibitors of cell proliferation, for example,
- inhibitors of one or more protein kinaseé, such as CHK1, VEGF, CDKs or CDK/cyclin-
- 20 complexes. Because CDK4 méy serve-as a general activator of cell division in most
cells, and because complexes of CDK4/cyclin D and CDK2/cyclin E govern the early
G1 phase of the cell oycle,'mere isa need for effective and specific inhibitors of CDK4

and/or CDK2 for treating one or more types of tumors. . -

25 : ' - Summary Of The Invention
An ohject of the lnventlon isto provude potent anh-prollferatlve agents.

Accordingly, one object of the inventionis to attain compounds and drug compositions
that inhibit the actwity of one or more kmases such as CDKs, VEGF, and CHK-1, or
cyclm complexes thereof. A further object is fo provide an effective method of treating

30 cancer indications through kinases mh'brhon such as through inhibition of VEGF,
CHK-1, CDK4 or CDK4/D-type cyclm complexes and/or CDK2 or CDK2/E-type cyclin
oomp!exes Anoiher object is to.achieve pharmaceutlca] compositions contalnmg
compounds effechve to block the transition of cancer cells into their proliferative
phase. These and other objects and advantages of the 1nventlon which will become

35 - apparentin light of the detailed descnp!lon below, are achleved through use of cell-
cycle control agents of the lnventlon descnbed below



shown to both abrogate & arrest induced by DNA damage infliabedyppogit her
anti cancer agents or endogenous DNA danmage, as well as result in
preferential Kkilling of the resulting checkpoint defective cells: See,
e.g., Nurse, Cell, 91,.865 10 867 (1997); Winert, Science, 277,1450-1451
(1997); Wl word afiet aﬁiect of\lad pile€ent iBERtioR 6iferd Telproti8dd i compdud - Khodai ry et
al., Moles Blot; l ,147-160 (1994). Sel ective nmani pul ati on of : )
checkpoi FePrESEeY Tomt&cer cell scauld afford broad utilization in cancer
chenot her apeutic and radi ot herapy jeghnens and may, in addition, offer a
common hal | mark of human cancer Ygemen c |nstab|l|ty" to be 15 exploited
as the selectivve basis for the juction of cancer cells. - A nunber of
factors place CHK1 as a pivotal - et in DNA-danage checkpoint contro

The elucidation of inhibitors of tiis anqnfunctronally rel ated krnases

such as CDS1I CHK2, a Kkinase re ent overe to eoo CHK1 in
regul at i ngtSTethRnisd s ?3(5‘ o) tﬁ‘yz‘é’ln@cl Y CO‘K%? ﬁ%% -510
(1998); thauokﬂumﬁmmﬁanammecmﬁ@@@&ﬁ@ﬂmﬁﬁﬁaﬁ@mggﬁyaSlﬁamgdmgﬁévﬁée val uabl e
ne\/\/therap‘ﬁg%0 “ q&m&bg§o for the treatnent of cancer. Another group of

ki nases ar'e yrosi ne &rnases Tyrasi ne ki nases can be of the receptor
type (having extracellular, trans apeand intracellular domains) or the
non-receptor type (being wholly intracgl[ular). At |east one of the 25
non-receptor protein tyrosine kinases, ®manely, LCK is believed to nediate

the transdueligii Boltowd! 51, eﬁmmsae.eelm&r&m@eamekﬁ ddyon of a
cell-surface protein g%pﬁ? gross linked anti-C& anti body. A nore
det ai | ed dgggﬁggl%ﬂmBT‘ ‘“ﬁé@@ﬁ?ﬁ 13 pRper et by d7 G ded i n Bol en,
Oncogene, aaa@%&kZ@mm@magap;mgwhushmiBSnM©gwp&mahedmhﬁmern by reference. 30
| n additi O fQ ohidcfifeloPudsshfikdd afY GliiefeARA EQluinnl 96 Bh DKl ARFS, 81 SO play a

crucial rolé'in angl ogenesi s,

capi | | ari esivemeen hefegrapasy, @@%ﬁﬁ%&P@%mﬁ@WV@SQQW%mﬂNﬁé%RMEﬂum$eulPQhe vascul ar
syst em has gfthgen ROEQMsadr 1 0 generate new capillary networks in order to
mai ntain the proper functioning of tissues and organs.. In the adult,

however, angiogenesis is fairly 35ELQLW?e occurring only in the process
ti oi. of

of wound heati ng and neovascularrz t he endon®ei ri um during
menstruati on. See Merenmes, J., Paradas L. F. Henkeneyer, M, Cel

G owt h & Divhér8in0lid Bl Rer ﬁky:.?an&&lﬁ 1988 ute B Jn'a.%sﬁ&n@&hkyn, aryl, a

heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle,ora
heierocycle containing 5-10 ring atorns and 1-3 nitrogen heteroatoms; or
a pharmacentically acceptable salt of a compound of the Formula T; or a prodrug or
pharmaceutically active metabolite of a compound of the Formuiz 1, or a pharmaceutically
acceptable salt of a prodrug or metabolite thercof.

in a second aspect of the present invention, there is provided a compound

selected from the group consisting of




19 July 2004 V WO 01/53268 PCT/ USOL/ 01477 and, unwanted angi ggg@oe4i s a
hal | mark of several diseases, such as retlnopathles psoriasis, rheumatoid
arthritis, age-related nacul ar degeneneration, and cancer (solid tunors).
Fol kman, Nature Med., 1, 27-31 (1995). Protein kinases which have been
shown to be involved in the angi ogenic process include three nenbers of
the gromh factor receptor tyrosine kinase famly. VEG--R2 (vascul ar

endot helial growh factor meceptor 2, also know as KORH ki nase insert
dormai n receptor) and qp KA 1); . FG--R (fi brobFast Jdp factor receptor);
and TEK (al so knowa, : VEGF R2, which i S
endot helial celld pot ent 10 angi o c gro \h factor VEGF and
nmedi at es t he subse nt sighdfftransduction 1t ) gUiydtion of its
intracel lular kinage activi Thus, it is expected thay=threct inhibition
of the kinase actfvity of R2 will result in,the. r tion of

angi ogenesi s even in the presénce of exogenous VEGF (see Strawn at al .,
Cancer Research, 56, 3540-3545 (1996)), as has been shown wi th nutants of

15 VEG-- R2 mhlch fail_4Q ﬁedlate signal transductio MN | auer et al .,
Cancer Research, 56,: 4&20 (1996). Furthernore, 3RQ appears to have
no function in gTe \beyond that.of nedi ) ahgi ogenic activity

of VEG-. Therefiord, a selleg¢id ve inhibitor of el ki naseZaqii vity of

VEGF- R2 woul d e ~ expect o exhibit litt!®toxicity. Yo binmlarly, FGF-R
bi nds the angi ogeni ¢ growt ctors aFGF and bFGF and ngedigtes subsequent
intracel lul ar signal trans tion. Recently, it has been {ggested t hat
growth factors such as bFGF may play a critical role in inducing

angi ogenesi's in solid tunors that have reached a certain size. ,YOSthI at

al . Cancer Research, 57, 3924-3928 (1997). Unlike VEGF-R2, however, FGF-R
IS 25 expressed in a nunber of different cell types throughout t he body and
mayor may not play i-lgrﬂant roles in other normal physiolHogi cal processes

in the adult. rssN systemi c administratio MN | nol ecul e
i nhi bitor of A% 7




activity of FG--R has been reported to bl ock bFG--induced angggggggghs in
mce. W thout apparent toxicity. Mhamad et al., EMBO Journal.

5996- 5904 30 (1998). TEK (al so known as Tie-2).is another receptor

tyrosi ne kinase expressed only on endothelial cells which has been shown
to play a role_li oietin-1
results in autop osﬁﬂ%&%@a I5%&@%3@%39&ﬂ%ﬁ%géfé%ﬁgﬁﬁﬁ ﬁgﬁéﬁ%gﬁgm esults in
a si gnal adtivesetaboliteringrecic esa phdriTalcedimpihnacepmbla saitmddipmodrug be | nt er acti on
of endot wi th peri-endothelial support cells, thereby
faC|I|tapﬁgbB@tgﬁ%¥ 6rat|on of newy forned bl ood vessels The factor

angi opoi et i n- 2n adhird awpeot dfdhe hepsdnt iaygndian,$here lsn!toagedlamatmm:ea&d;alon of 19
July 2004, Vﬁggkﬁégéﬁg'g) / USOL/ 01477 angi opoi etin-1 on TEK and di srupts
angi ogenesi Ison ‘e et al., Science, 277,.55-60 (1997). As a result
of the above- descrlbed@ﬂéVéWGwﬁﬁht%ﬂ“Wﬂeﬁﬁ§°ﬁ$§#Cﬁ?@ﬁ@§e@h@éa treat

angi 0gengsbisintkinatd) id\ef-c9éle 6AIROARADeInE RicBlibdud rdpRSenddt3 FBrAd  1: Vi ty of -
VEG-- R2, " FG~- R, and/or TEK. For exanple, PO I nternational Publication
No. WD 97/34876 discloses certain cinnoline derivatives that are

i nhibitors of VEG--R2, which nmay ®e{used for the treatnent of disease
states associated with abnormal gagi Aesi s and/or increased vascul ar
perneability such as cancer, di§ : psoriosis, rheumatoid arthritis,
Kaposi s sarcomm, haenmangi oma, & ¢ and chronic. 1.0 nephropathies,
atherorna;, arterial restinosis, aftoi nmune diseases, acute inflanmmation
and ocul ar diseases with retinal wessel gnpoliferation. In addition to the

prot ei n ki nases |dent|f| many r.ot ei have been
considered to be ther apaits ‘gﬁ' 6%*?“ ﬁ&“ﬁﬁ%&?8ﬁ§“@ﬁﬂ?ﬁ% ?5ns di scl ose

i nhi bitor bﬂ@ﬁarklquet@emaétlﬂnngymmsnd b nisvech heferdabgnst ailooyilaygra McMahon et

at., 16 %@twtc%mgsltarﬁguampxﬁ%gen%@ t 1, 131-146 (1998);
Strawn et al ) | nvest Drugs 553 5 (1998). There is still a
need, however, for other smal | - nol ecul e conpounds that may be readily
synthesized and are potent inhibitorg.of cell proliferation, for exanple,

i nhibitors of one or nore proteing } s, such as CHK1, VEGF, CDKs or

CDK/ cyclin

R r
wherein Ry is H or lower alkyl, :'md K is a substituted or
unsubstituted alkyl, aryl, a heteroaryl containing 5-10 riug atoms and I-3 nitrogen
" heteroatoms, carbocycle, or a heterocycle containing 5-10 xing atoms and 1-3 nitrogen
.hetcroatoms; and
. Rz is a substituted or unsubstituted aryl, a hetexoaryl centaining 3~
10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-10
ting atoms and 1-3 nitrogen hetcroatoms; or
A,
N
. L
wherein Ry is H or lower alkyl, and X is a substituted or
unsubsumtcd aryl, a heteroaryl containing 5-10 ring atoins and 1-3 nitrogen keteroatoms,
c:_arbocyclc, or a heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms; or
) a pharmaceutically scceptable salt of a cornpound of the Formula I ora prodmugor -
K pharmaccuuca]ty active metabolite of a compound of the Formula I, or a pharmaceutically
acceptable salt of a prodrog or metabolite thereof; and a pharmaceutically acceptable
carrier.
In a fourth aspect of the present invention, there is provided a use of celi-cycle
control agent selected from the group consisting of a compound represented by Formula
I

9b



20 conpl exes. Because CDK4 may serve as a general activator g ggt@04
division in nost cells, and because conpl exes of CDK4/cyclin 6 n

CDK2/ cyclin E govern t he early Gl phase of the cell cycle, there is a need
for effective and specific inhibitors of COK4 and/or CDK2 for treating one
or nore types of tunors.. Summary O The Invention An object of the
invention is to provide potent antl-gkgmlferatlve agents. Accordingly, one
object.of the invention is to attain forfpounds and drug conpositions that
inhibit the activity of one or nore.KkgaSes,’ such as CDKs, VEGF, and CHK-1
or cyclin conplexes thereof.. Af gr object is to- prOV|de an effective
nmet hod of treating 30 cancer indicatj@As through kinases inhibition, such
as through inhibition of VEGF, CHK-1,\ CDK4 or CDK41D-type cyclin conpl exes
and/ or CDK2 or CDK21E-type cyclin cofpl exesy Anot her object is to-achieve
pharmaceutical conpositions containing conpounds effective to block the
transition of cancer cells into their proliferative phase. These_ and other

obj ects and advant agesW'Eﬁre‘!‘th 1$ ﬂ\?é?ﬁtit‘é?ﬂ onIstRsttitee, %ﬂc‘&ﬁt‘é")@@b&ﬁﬁ‘&‘ﬁ%

l'ight of theigigipabrd HESCS hitbh@Th&8IBMMAES D eeve?ﬁiet&rla&wtgtbdt&ﬁm 5 mel I -
cycle contraol ents of the invention described below. .8 19 July 2004 In a

first aspect”‘tﬂ‘gf"ﬁ‘éaﬁgéé%'ﬁfroﬁletm‘?'ioéﬁmst flere is provi ded a conpound
represented by Fornula 1: -RZ mwhergin Rt is a substituted or

unsubstituted aryl. a' heteroaryl g@%{a},ni ng 5-10 ring atonms and 1-3
h

ni trogen heteroatons, cachocycle, erocycl e containing 5-10 ring atons
and 1 3 nitrogen heteroatons, or erelap R4 is Hor lower alkyl, and Xis a

substituted or unsubstitut ed aI kyl, aryl] heteroaryl containing 5-10 ring
atoms and 1-3 nitro en h ozns, ¢ ar gg/cl e a heterocycle
contai ni ng 5-10 ri n‘g AL qweéaﬂ‘tyt’ ABY ér ﬁéf‘@‘?t@ét?%ﬂ%“"%tﬁﬁf'"ﬁfdl s a

subst i t ut sk mmuas;atesctarymbmdure@s 10 an@etoﬁrscmrdyt-s amdyeh Aétealomsl0 ki ng at ons
and 1-3 nitro t.er oat ons cargf WL& eteroc cl e contai ni ng
5-10 ring° aé{’ ﬁ stgrocyele PG @/ %)tﬁ'g's aBF' ﬁt@’r’%‘i’%‘ fiRierPatlomsor | ower
al kyl, anghdX is a substl tuted or unsubstituted alkyl, aryl, a
R is a substituted or unsubstituted, aryl, heteroaryl containing 5-10 ring
atoms and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5910',

atoms and 1-3 nitrogen heteroatoms, or

e

B

wherein R, is H or lower alkyl, and X is a substituted or unsubstituted
alkyl, ary!, heteroarylcontaining 5-10 ring atoms and 1-3 nitrogen heteroatoms,
carbocycle, or a heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms;
or
a pharmaceutically acceptable salt of a compound of the Formula §; ac.
a prodrug or pﬁatmaceutica!!y aictive_melaboﬁte of a compound of the Formula |, ora

' _ pﬁarmaceutically acceptable salt of a prodrug or metabolite thereof in the manufacture of
- a medicament for treating a disease or disorder mediated by inhibition of a kinase

complex, comprsing administering to a subject in need of such treatment thereof.

9¢



het eroaryl containing 5-10 ring atons and 1-3 nitrogen heterq?dgg%m
carbocycle,or a heterocycle containing 5-10 ring atoms and 1-3"nitrogen
het er oat ons; or a pharnaceutically acceptable salt of a conpound of the
Formula 1; or a prodrug or pharmaceutically active netabolite of a
conpound of the Formula 1, or a pharnaceutically acceptable salt of a

prodrug or nelahak b&pechsTtRO breshit ifvenBS MbrakAS6lid&d a LbSa MG SEMickvent i on,

there is #roylded a conmpound selected fromthe group consisting of 9 19
July 2008Testive FRPUILOT BEomAapNG rpjesanted ByHammidut i cal |y acceptabl e sal t.
thereof, a prodrug or pharmaceutically active netabolite thereof, or a
phar maceuti-cally acceptable salt of a prodrug or netabolite thereof. In a
third aspect of the present invenji e is provided a pharnmaceuti cal
conposition conprising: (a) an an ell-cycle control agent
effective to inhibit a -protein K cell-cycle control agent being
a conpound represent ed-by Fornul & reih RL is hydrogen or a
substituted or unsubstituted aryd ary; containing 5-10 ring atons
and 1-3 nitrogen beteroatons, ca r a heterocycle containing 5-10
ring atons and 1-3 nitrogen hete : wherei-n R4 is Hor |ower alkyl,
and Xis a substituted or unsubstTtttea~arkyl, aryl, a heteroaryl
containing 5-10 ring atons and 1-3 nitrogen heteroatons, carbocycle, or a
het erocycl e containing 5-10 ring atons and 1-3 nitrogen heteroatons; and Rz
is a substituted or whesein&is indeepenry b substieed pounspbstitdae gllolh agl5- 10 1ing

SE 283 and padoRit EREERnG 518 RRRERs abPiBHYIYeR hefoorhE LBFRYQS orcont ai ni ng

heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, or

wherein Ry is H or lower alkyl, and X is a substituted or unsubstituted
alkyl, aryl, a heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heterocatoms,
carbocycle, or a heterocycle containing 5-10 atoms and 1-3 nitrogen heteroatoms; and

R; Is a substituted or unsubstituted alkyl, aryl, a heteroaryl containing 5-
10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-

10 ring atoms and 1-3 nitrogen heteroatoms, or

wherein Ry is H or lower alkyl, and X is a substituted or unsubstituted aryl,
heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a
heterocycle containing 5-10 ring atoms and ; or

a pﬁannaceutically acceptable salt of a compound of the Fomula (; or
prodrug or phamaceutically active metabolite of a compound of the Fomula |, or a
pharmaceutically acceptable salt of a prodrug or metabolite thereof in the
manufacture of a medicament for treafing a-mammalian disease condition mediated

5y kinase activity comprising administering to a mammal in need thereof
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ring atonms and 1-3 nitrogen heteroatons, or wherein R4 is H apJugweodal kyl,
and Xis a substituted or unsubstituted ary#, a heteroaryl containing 5-10
ring atonms and. 1-3 nitrogen heteroatorns, carbocycle, or a heterocycle
containing 5-10 ring atons and 1-3 nitrogen heteroatons; or a
pharmaceutically acceptable salt of a conpound.of the Formula 1; or a

prodrug o phar g ikt Sspebdof@d hréSerdtRivaRfN, Rrdk proVidIRPURtofGn éfi@eudéor nul a
1, or a pharmaceutically acceptable salt of a prodrug or netabolite

t her eof ; éﬁH“@tﬁﬁ%?%ﬂ%@ﬂ?P%§?$¥W§U@@B?5BF@Jabarr|er I'n a fourth aspect of
t he present invention, there is pg ded..a. use of cell-cycle control agent
sel ected fromthe group consisti ound represented by Fornula |
9b 19 July 2004 wherein R, is a or-unsubstituted, aryl,

het er oaryl contai ning 5- 10 ring -3 nitrogen heteroatons;
carbocycl e, a heterocycle contai ring atons and 1--3 nitrogen

het eroatons, or wherein R4 is H kyl, and X is a substituted or
unsubstituted alkyl, aryl, a hetegpsr gfntaining 5-10 ring atonms and 1-3
ni trogen heteroatons, carbocycle, or’ a h erocycle containing 5-10 ring
atons and 1-3 nitrogen heteroatons; is a substituted or

unsubst i t ut ed, aryM“”ﬁ@fbdepﬁmeﬁ@ﬁ?éPhﬁWée@omﬁm#Pﬂ@ﬁe%ﬁwﬁka@h@ 1-3

ni t rogemett%ef@eeﬁ@mﬁig s:% h@gxehe,arian -8 nfob&t REBfRYRN®, %Baicﬂa' BPaS-10. 1
atoms and 1-3'nitro het er oat ons, or whéerein R4 is | ower al kyl, and

X is a deeecls cant W”@ﬁ%ﬂ%ﬂ@??EW@dmdéﬁ%QWUQ%iWﬁanﬁ@Wﬁroarylcontaining 5-10
. ring atonms and 1-3 nitrogen heteroatons, carbocycle, or a heterocycle
containing 5-10 ring atons and 1-3 nitrogen het er oat ons; or a
pharmaceutically acceptable salt of ound of the Formula 1, or.. a
prodrug or pharnaceutically active: olite of a conpound of the Formula
1, or a pharnaceutical |y acceptabl ¢ of a prodrug or netabolite thereof
in the manufacture of a nedicanent ‘reating a disease or :disorder

medi ated by inhibition of 'a kinase

wherein R, is H or lower alkyl, and X is a substituted or unsubstituted,
aryl, a heteroarylcontaining 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle,
or a heterocyclecontaining 5-10 ring atoms and 1-3 nitrogen heteroatoms; and

R, is a substituted or unsubstituted alkyl, aryl, a heteroaryl containing 5-
10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-

10 ring atoms and 1-3 nitrogen heteroatoms, or

wherein R4 is H or lower alkyl, and X is a substituted or unsubstituted aryt,
a heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a

heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms; or

_ a pharmaoeutically aooeptable saftofa oompound of the Formula {; or
! prodmg or phamaceutically active mefabolite of a mmpound ofthe Formula I, or a
‘ ‘pharmaceutically acceptable salt of a prodrug or metabolite thereof in the ‘
manufacture of a medicament for modulating or inhibiting the activity of a protein

t Kifiase receptor comprising contacting the receptor with the compound thereof.

Se



conpl ex, conprising adm nistering to a subject in need of sugh jfepbyent
thereof 9¢c 19 July 2004 In a fifth aspect of the present |nvent|(¥ there

is provided a use a therapeutically effective anmount of a conpound
represented by Fornula |: wherein Rt is hydrogen or a substituted or
unsubstit ut ed alnkg$eveathyaspectipbthernsesept ingentipai theneds Brovidled iarmpamacesitieaid 1- 3
nitrogen h ring
atons and %@%ﬁ@gggoem&ﬁfr@%ﬁegw%odﬁmﬁgEnglbentﬁlg} Iﬁ@%aeomplr%m%? a][%flkyl , and
X is a subsidaepnédl agentymeprpsantedipeiormglady| | aryl, "a heteroaryl containing:
5-10 ring atons and 1-3 nitrogen ha,t,,enoatorrs, carbocycle, or a heterocycle
containing 5-10 atons and 1-3 nitrggemMheteroatons; and R2 is a substituted
or unsubstituted alkyl, aryl, a heférxdaryl containing 5- 10 ring atons and
1-3 nitrogen heteroatons, carboc or a heterocycle containing 5- 10
ring atons and 1-3 nitrogen heterogtons, or wherein R4 is H or |ower alkyl,
and X is a substituted or unsubstityted aryl, heteroaryl containing 5-10
ring atons and 1-3 nitrogen heteroatons, carbocycle, or a heterocycle
contai ning 5-10 ri ng¥kerdmB: iahdirosener aguprtitnadwc evbstwledyodadetable salt of a
conpound  OfeotifaRide SLIMH @ atbins @dd 1 @ﬁi@déddﬁe@{oa@&@rc&%@% iz @lak¥rodgdd Ve
netabolite of a c%n@ound of the Fornula 1, or a. pharmaceutically

accept abl e CAPFEP- R BEaHPEE 'r3WEP%B6‘F‘FE°é‘°'E“ﬁe?‘”eof inthe nmanufacture of a

medi cament for treating a mamal i an di i sease condition nediated by kinase

activity- conprising adm nisterin manmal in need thereof 9d 19 July
2004 In a sixth aspect of the present Y nvention, there is provided a use of
an effective anount of a compound représented by the Formula |I: wherein

R, is hydrogen or ahgeipdistioddworlkyhanddSisiatelstnted bkyisybsapyed, a
het eroar y&m%ﬁ' Qﬁéﬂoéyll:gmﬁx'mﬂgSQB B0P 8B %0k 13 dikdkPREDPERET Oat ons,

car bocyc| e, a .heterocycle containing 5-10 ring atons and 1-3 nitrogen
het er oat o‘FPEbWMﬂ%PéFPFWCYF cppigping S AngAay and ddisospasheiereaipzat pacut ed or
unsubsti t ut ed, R; is a substituted or unsubstinsted aryl, a heteroaryl confaining 5-10 ring

atoms and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-10 ring

atoms and 1-3 mitrogen heteroatoms. or

7 wherein R, is H or lower alkyl, and X is a substituted or unsubstituted aryl,
a .hetcroa'ryl containing 5-10 ring atoms and I-3 nitrogen heteroatoms, carbocycle, ora
“heterocycle corﬁaining 5-10 ring atoms and 1-3 nitrogen heteroatoms; or

a phanmaceutically acceptable salt of a compound of the Formula I; ora
prodmug or phamlaccuﬁéally active metabolite of a compound of the Formula I, ora

-phannaceuﬁcaﬂy acceptable salt of a prodrug or metabolite thereof.
In an eight aspect of the present invention, there is provided a use of 4

the_rapeutica”y effective amount of a compound represented by Formula I

()]
wherein R, is hydrogen or a substituted or unsubstituted alkyl, aryl, a
heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heferoatoms, carbocycle, or a

heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, or




aryl, a heteroarylcontaining 5-10 ring atonms and 1-3 nitrogenghgheipat ons,
carbocycle, or a heterocyclecontaining 5-10 ring atons and 1-3 nitrogen
het eroatons; and R2 is a substituted or unsubstituted al kyl, aryl, a
heteroaryl containing 5- 10 ring atons and 1-3 nitrogen heteroatons,
carbocycle, or a heterocycle containing 5- 10 ring atons and 1-3 nitrogen
het eroatons, or wherein R4 is Hor lower alkyl, and X is a substituted or
unsubsti t ut ed ar yWherei Res eradowdr atliyhtaad i ing sbbstifuted ogursubstitutadd 1- 3

ni troger r X h g ining 5-10 ring
atons a %I(plit‘?l @%I e?%%aerxﬁ%é}% ﬁe}ﬁﬁ% g%@égﬁomas %Lﬁ?r&%@é%’? ﬁ%?foékﬁ%ept abl e salt
of a coopaboodlenr & heterdeyclengbaiainingdr-1&iFimy afdma gnd r-Jhitiegrrdmieroglalvisy acti ve
nmet abol %bg of a compound of the Forrmula I, or a -pharnaceutically

t t . of d t it h f in the . t f
mod oament £ of iciasPiAg! afeRlalBieT Al Bl 2beSiorl! stnEnigBa ) 0 ki nase
r ecept or ricgafpmssamiy1-Sanir@ehi egerodtems ccabbayclewa thetdrbe crosmntaititg sher eof _ 9e
19 July %Qgﬁ%é%n% agﬁV@gEPte?osagoecé 09f the present invention, there is

a C

provi ded a pharmndceut i dsition, conprising an effective anount for
inhibiting a kinase conplex of a-cel cycl e control~&dgent, represented by
Formula |I: wherein R, is hydroget ‘;‘_substi tuted or unsubstituted aryl,

a heteroaryl containing 5-10 rin :
carbocycl e, or a heterocycl e -cont: ©:5-10 ring atons and 1-3 nitrogen

heteroatons, or t4 wherein 1ta is H or lower alkyl, and Xis a substituted
or unsubst i t wthectin Rh eyl or lawet alky, dretéiscasupistiatedtariunsutgtititetOaryl ag at ons and

1-3 nitr e rd N I j ning 5-10
i ng at SRS ERIAMS B0 FRAGAE LR o Alrodbr G0N, TafBO 000,
unsubst iar atheteracygle, coatdirdaged-daring ateors atidni-dhe®rdkoms;mg at ons and 1-3

ni trogen heteroatons, carbocycle, or a heterocycle containing 5-10 ring
atons and 1-3 ni t r eghamaetizallysicespiable satt of snmpeind othe Fermdadi ol ower al kyl, and

Xis a %t?&ﬂg%%h%%a%uﬁ&ﬂfﬁ%%&éﬁ&&f@%pwnd of the Formula 1, or a

pharmaceutically 'éccéﬁtable salt of a prodrug or metabolite

and 1-3 nitrogen heteroatons,

thereof in the manufacture of a medicament for treating a disease
state or disorder associated with uncontrolled cellular prblifératio_n
comprising administering o a subject thereof.

In a ninth aspect of the present invention, there is provided a compound

represented by Formula Il :

H—N

-
\ 1

e i)

wherein R’y is 'A-sub:sﬁﬁltéd or unisubstituted aryl, a heteroaryl containing 5-10 ring atoms

and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-10 ring atoms
’ -

.’a/if‘ . L¢

and 1-3 nitrogen heteroatorus, or R

wherein each Ry is’ indiﬁdmﬂy H or lower alkyl, and X is a substituted or .
unsubstituted alkyl, agyl, 2 heteroaryl containing 5-10 ring atoms and 1-3 niwogen
heteroatoms, carbocycle, ora heterocycle contsining 5-10 ring atoras and 1-3 nitfoggn

heteroatoms; and

9g



. a hetcroaryl containing 5-10 ring atons and 1-3 nitrogen ggt gg% RIS,
carbocycle, or a 'heterocycle containing 5-10 ring atons an f nitrogen
het er oat ons; or a pharnaceutically acceptable salt of a conpound of the
Formula |I; or a prodrug or pharmaceutically active netabolite of a
conpound of the Formula 1, or a pharmaceutically acceptable salt of a

prodrug or mnetabolitg-t Sk r nt _i,nvention,
there is provided a Elselggfs&%mmﬁgrr apeut ?‘ggf@ge‘?‘%oectl \;Jil%g?mﬁ% gf}d

conpound r efsprigiaie 8d0ppe mepAatadd-3 nifragen h\%ﬁ‘@?‘éﬁ“ﬁ cRbosyglerphttasergpicor a
substituted or unsubstituted al kyl, aryl, a heteroaryl containing 5-10 ring
atons and 1-3 nitrogen heteroatom;, car bocycl e,y orta xheterocycle

cont ai ni ng ioﬂtanfn'gﬂgomgaﬁmamllaﬁtrsgehhag@&ohe,t"eroat‘*bm,sor or 9f 19 July 2004
wherein R4 is Hgor lower alkyl, and X is a substituted or unsubstituted

al kyl, aryl, a hetgroaryl containing 5-10 ring atons and 1-3 nitrogen

het er oat ons, 3™ C ocycle, or a heterocycle containing 5-10 ring atoms and
1-3 nitrogen hetekoatons; and R2 is a substituted or unsubstituted al kyl,
aryl, a heteroaryl* 8% aining 5-10 ring atoms and 1-3 nitrogen

het er oat ons, carbocycle, a heterocycle containing 5- 10 ring atoms and 1-3

het er 0at ONMBiRin Rit: ihdepbhdinly IPWEbwEali¥l, anPRE HeliSa RosiYPstituted or
unsubsti t ut ed e;[rlyl mgﬂ()E‘]%Set elr oaryl cylont aI“I";I r?m‘réjuiOQ ri ngt atons and 1-3

ni trogen hetBHEHEdIransubstiped il 3ot a&'F‘C’é’a’ﬁ’é‘f“E‘Fa(‘)‘HW U degratamyandd-35- 10 ring

at ons. and Lnaogaahaé@ab;ﬁﬂsmb@wa, oPH RdEraG el chimhiny 530 ¢iaphohl andsakt of a
conmpound of t{t)e hFtorrml a l;, or. a prodrug or pharmaceutically active
metabol i te BrUS BSHEEURE 0f the Formula 1, or a pharmaceutically

accept abl e mmummpugcthtMniétmmﬂ bm;trb@ugmmuf acture of a
medi canment "QFEQ th
uncontrol | e%lgé%#@ily%u@ erg§?foan§g@%pﬁfl?§?%5§%( m nlogtgél’l ng to a subj ect

t her eof . | rroeePERbIstshit of dopgt o gpeesbplitedigiel- i nvention, there i's provided a
conpound represented by Formul a II '

9h



wherein R 1 is a-sabstituted or unsubstituted aryl, a heteroqgﬂu alning

5-10 ring atonms and 1-3 nitrogen heteroatons, carboc or "a ne erocycle
containing 5-10 ring ato nd 1-3 nitrogen heteroat : or wherein each R4
is individually H or |lowerval kyl, and X is a substituted or unsubstituted ,

al kyl . aryl WO#1/58368r oaryl cont.aining 5-10 ring atons and i - BCHUSIIEgErT

het er oat ons. carbocycle, or a heterocycle containing 5-10 ring atons and
1-3 nitrogen heteroatons; and 9g 1 9 July 2004 R 2 is a substituted or
unsubstituted amno, nitro, alkenyl, aryl, a heteroaryl containing 5-10
ring atoms and 1-3 nitrogen heteroatons, carbocycle, a heterocycle
containing 5-10 ring atons and 1-3 nitrogen heteroatoms, N, or R n<
group wherein the 1R .4 groups are independently H or lower alkyl, and Xis
selected froma .substituted or onsubstituted al kyd, aryl, a.heteroaryl
containing 5-10 ring atons and 1-3 nitrogen heteroatosns, carbocyele, or a
het erocycl e containing 5-10 ring-atons and 1-3 nitrogen heteroatocas; or a
pharmaceutically acceptable salt of a conpound of the Formula I x; or a
prodrug or pharnaceutically active netabolite of a conpound of the,
Formula.ll, or a pharmaceutically acceptable salt of the prodrug or
netabolite thereof 9h 19 July 2004 WO 01/53268 PCT/US01101477 i In a tenth
aspect of the present invention, there is provided a conpound selected 15
fromthe group consisting of 02N 20 25

In a tenth aspect of the present invention, there is provided a compound selected
1

4]

from the group consisting of

20

30

10




| 30 "10 19 July 2004 HOi 10a 1 9 July 2004 | HO I 10b19jlglmi%gﬁl N H
Il HIGCc 19 July 2004 H 10dt 19 July 2004 NH OH 10e | H2N 19 ulyy 13

H
s N
/\N ¢
| o OZN
N.. .= ~ ~NH / NH
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Il I NHsr IO 19 July 2004 HI H H2N NH log 19 July 2004 i1§Jﬁ@%O$Qh 19
July 2004 i or a pharmaceutically acceptable salt thereof, a prodrug or
pharmaceutically active netabolite thereof, or a pharmaceutically
acceptable salt of a prodrug or netabolite thereof. In an el eventh aspect
of the present invention, there is provided a pharmaceutical conposition
for treating a disease state associated with uncontrolled cellular
proliferation conprising, i) a conpound as defined in the ninth aspect or a
pharmaceutically acceptable salt, prodrug or pharnaceutically active

,metabolite or a pharmaceutically acceptable salt of a netabolite or
prodrug thereof, and ii) a pharmaceutically acceptable carrier. In a
twel vth aspect. of th p¢psent invention, there is prov'oe¢]a use of a

NH HO.

10b



therapeutically effective amount of a compound represented bxgﬁagqﬁgg I
wherein Rz is a substituted or unsubstituted al kyl, aryl, a“heteroaryl
containing 5-10 ring atons and 1-3 nitrogen heteroatons, carbocycle, or a
het erocycl e containing 5-10 ring atons and 1-3 nitrogen heteroatons and; O
101. 19 July 2004 wherein each R4 is individually Hor |ower alkyl, and X
is a substituted or wunsubstituted alkyl, aryl, a heteroarMI cont ai ni ng
5-10 ring atong | trogen heteroatons, ecagbocyede.nOr a heterocycle
cont ai ni ng 5-§ q aNd R2is a
substituted or S it ed am no, nitro, alke aryl, a
het eroaryl contl {ng atons and 1-3 ni &1 @
carbocycie, or aN' h r y'{e cont ai ni ng 5-10 ri n& at ons- N
het er oat ons, wher ei R_jhe , roups are independentkiig pr al kyl, and
X is substituted or u Ituted al kyl, aryl, a 4- =riRgL2d het eroaryl
containing 5-10 ring atons dnd 1-3 nitrogen heteroatons, carbdcycle, or a
heterocycle containing 5-10 ring atons and 1-3 nitrqQgen heteroatons; or
a- pharmaceutically acceptable salt of a conpound of the Fornmula 11; or-a
prodrug or pharmaceutically active netabolite of-a conpound of the Formula
I, or a phar I.eal \y acceptable salt of _ the prodrug or netabolite
t hereof in thg @ u/?Ne, of a nmedi canent for eat aNdi Sease state or
Y, i d

1-3 nitrogen

Y/ [

di sorder asso , uncontrol l ed cellula it i @Nn conpri sing
adm ni stering tlo g subj eck~Np need thereof. 10 2004 There is al so.

provi ded i n accoNdance W th| the invention, a pha ateut i cal~yfonpasition
conprising: (a) a cell-cy, -

HO

control agent selectdd fr N
\,f(\’ ' NN
NH

10c



(i) a conmpound of the Formula | or II, (ii) a pharmaceuticall Ja&%ﬁBLable
salt of a conpound of the Forrmula I or 11; or (iii) a prodr&é 8
pharmaceutically active nmetabolite of a conpound of the Fornula | or 11,
or a pharmaceutically acceptable salt of the prodrug or netabolite; and
(b) a pharmaceutically acceptable carrier. The invention al so provides
nmet hods for nmaki ng conpounds of Formula | and Il. There is further provided
in accordance with the invention, a nethod of using a conpound as a
cell-cycle control agent for treating a di sease or disorder nedi ated by
i nhi bition of kinase conprising adm nistering to a patient in need thereof,

.a conpound of Formulayl or 11, or a pharnmaceutically acaeptable salt of a
conmpound of the FeAmng-d | or 11; or a prodrug efMharqareutical ly active
met abol ite of A_cagpdupd of the Formula | or 1 ihgNmaceutical |y

*acceptable s R 2004 t WO
-01/ 53268 PCT/®g0110147%7 The i nvention further prs shet hod of treating
nycotic infection, mayi di sease states
associated w th unwan angi ogenesi s and/ or cellul ar i feration,

effective anounts of a conpourtdof Formula | or

Il or a pharmaceutically acceptable salt of a conpound 5 of the Fornula I

or It; or a prodrug or pharnaceutically active netabolite of a conpound of

the Formula | or 11, or a gharmaceutically acceptable salt of the

nmetabolite or pr

al so provides a

admi ni st eri ndi® _

acceptabl e salt ofS@ compo#ghd of the Fornula I ;. orgZa prodrug or

pharmaceutically active netabolite of a conpound of the.Fornula | or 11,

or a pharmaceutically acgeppable salt of the netabolitai; prodrug, to a

pati ent '

104



There is also provided in accordance with the invention, a phayggceegsi cal
conposition containing a conpound of the Fornmula | or Il or a
pharmaceutically 15 acceptable salt of a conpound of the Formula | or 11
or a prodrug, or pharnmaceutically active nmetabolite of a conpound of the

Formula | or 11, or a pharmaceutically acceptable salt of the netabolite
or prodrug, and the therapeutic use of the conposition in treating
di seases nedi ated by. kinase activity, such as cancer, as well as other

di sease states associated with unwant ed angi ogenesi s and/or cellular 20
proliferationN,_uch as di apetic retinopathy, neovascul ar gkfucona, :
rheumatoid afth it's,-,psoriasis. For the g@ pCEUt CR. conposition
and net hod aspects he-¥nvention, R can al soyBe-fiyerdgen, in Formul a
and I'1. The inventlj kb agengg,and conposi tions comtaini ng spgh agents nay be
useful 25 in treatN ng vaN gus disorders or di seas¥ stat & _associated with
uncontrolled or unwanted hl ular proliferation, such as pcer ,
aut oi mrune di sorders, viraRk-diseases, fungal diseases, nedr0degenerative
di sorders, and cardiovascul ar di seases. -Thus, the invention is also
directed to nethods of treating such diseases by adm nistering an effective
arount of the_ a~wentive agent 30 O her aspects, advantages, and features of

the inventionlwid| beconme™ apparent fromthe detail ed i on bel ow.
Det ai |.ed Descrijpti g fraferred Enbodi nents The
conpounds ando9Tos Feus~9@t the present inveRtign, | as

antiiproliferati@e of (@S inhibitors of manma &5 . s@ conpl exes,
i nsect kinase or fuhg e conpl exes. For exanple, VEGH\GHK 1; and/or
CDK 11 19 July 2004 WO 01/ 5@8 PCTI USO01/ 01477 conpl exes can ' nhi bited.
Such conpounds and conpositivrns are also useful for controlliyg,
.proliferation, differentiation, and/or apoptosis. Exanples of Rl, R2, R 1,
and R 2 preferred in conmpounds of Formula | or Il groups are set forth

belowﬁ y
(0

#o
N 7 NH

OH
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5R aj R1 HR2 and R2 IF. CL cH26M Preferably R1 and R bQulyHdod2 19
July 2004 WD 01/53268 PCTIUSO /01477 wherein Y is CH or CRg is as
defined above and R3 is H or one or nore substituents Iocated on
the,ring, such as a substituted or.unsubstituted al kyl, al kenyl, aryl,
heteroaryl. carbocycle, heterocycle, hydroxy, halogen, alkoxy, aryl oxy,

het er oaryl oxy, thioal kyl, thioaryl, thi.oacyl, thioheteroaryl or am no; or
J10 -C Tns Nr H wherein the two Y' s can be the same or difderent. In those
enbodi nent s, % R, iS - one or nore R3p s on the
phenyl ring. dy{ [gg aply; R .and R; are swhRsttyted Brgunsubstituted
«3 15 wherein B gfodps are as defined above. S

wi th an adj acent gan forma heteroaryl or Nheter e yicl e ring.

Preferably, Rz and R 2 arf@unsubstituted or substituted phe

10f




wherein R4 is Hor lower alkyl, and .X is a substituted or 2Q gu@%@hituted
group selected fromal kyl, aryl, heteroaryl, carbocycle, or Ret rocycl e.
13 19 July 2004 WO (c)1.153268 PCT/USO /01477. Ot her preferred R2 and R 2
groups are substituted or unsubstituted heteroaryls such as O her
preferred R2 and R 2 groups are 5 R9 where R3 is as defined above. and
Especially preferred substituents:for the phenyl of R2 include fluorine,
chlorine, hydroxyl, or an al koxy group, such as nethoxy. Exanples of
preferredR grQups, X, d Y groups are found in thetexerrpl ary gconpounds
that follow 10 i § exerably nitrogen. X is prefergbly & ,NNhet eroaryl,
carbocycl e; or Wereroeydl e, nost preferably phenyl. RX>exgR24{an al so be
an amino (-NR R wher e~guVnd R' are independently &g _MHefined for R3
above; and together w tR-4n adjacent nitrogen can 15 forfma ri iI*:14 IS
preferably hydrogen, or @ -be a I ower al kyl having 1-6 carbon
whi ch may be substituted ©or:unsubstituted. The two RA's can be e, sane or
different. O her preferred Rl, R2, Rland' R2 groups are found in the

exenpl ary 20 conpounds, that follow. Any desired al kyl group can be used,
e.g., as R or pr~RN, or R2 "or R3 or X.° The alkyl 4

straights or - ghai n al kyl group having one tg

HaN




carbon atons. Exenplary alkyl groups include nethyl, ethyl, RgopugP0bs

i sopropyl, butyl; isobutyl, sec-butyl, #ert-butyl, pentyl, isopéntyl,
tert-pentyl, hexyl, isohexyt, and 25 the |ike. The al kyl can be substituted
or unsubstituted.. Preferred substituted al kyls include fluoronethyl,

di fl uoronethyl, trifluoronethyl, 2-fluoroethyl, 3-fluoropropyl,

hydr oxymet hyl , 2-hydroxyethyl, 3-hydroxypropyl, and the. like. 14 19 July
2004 WO 01/53268 PCTI USOL/ 01477 Any desired aryl, heteroaryl, carbocycle,
;or heterocycle. group can be used as, e.g., R or R2R or Ry or R2 or R3
or X. The groups can pg fiised or non-fused, nonocycli r | ycycl c.
Preferred aryl and hg Nyl groups include nopacys| Y pol ycyclic
wunsat urated or ar Qi@ ng structures, with "ar g to those
that are car€E§ dl es angz~dieteroaryl referring to™f are

het er ocycl es. anpl.es of\=lri ng structures include phenyl, wappt hyl,
1,2,3,4-tetrahydronaphthyl, furyl; thienyl, pyrrolyl, pyridyl, pyridinyl,
pyrazol yl, imdazolyl, pyrazihyl, pyridazinyl, 1,2,3-triazinyl,

1, 2, 4- oxadi azol yl , 1, 3, 4- oxadi azol yl , 1-H'tetrazol -5-yl, -i ndofyl, qui nolinyl,
10 benzot hi ophenyl (thi anaphthenyl), furanyl, tbiophenyl, im dazolyl,
oxazol yl, iso olyl, ‘thiazolyl, triazolyl, t zol yt, isoquinolinyl,
acridinyl, pyﬁiﬁidinyt, bquinidazolyl, benzof ifanyl, and the I|ike.
Preferred carboepctic graups include those havi ngywfrom threg
twel ve. carbon &t ods i ng bicyclic and tricyclifc | gml kyl
structures. Prefe arbgcyclic 15 groups includgq

Preferred -

cycl obutyl, cycl opgfityl, g¢yoftohexyl, cycl oheptyl, a
‘het erocyclic groups includg=saturated rings containing carb atons, for
exanpl e containing 4 or 5 & g carbon atons; and at |least o et er oat om

sel ected fromnitrogen, oxyger and sul fur, and having no unsaturation.
Preferred. 20 heterocyclic groups include pyrrolidinyl, piperidinyl,
thiazinyl, and norpholinyl. Rs, R2, Rs, Y. X and other A groups can be
unsubstituted or substituted with any desired substituent or substituents
that do not qufrsely affect the desired activity

H
N
N

NH
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of the compound, Exanples of preferred substituents are thosqgfﬂg%ohn t he
exenpl ary conpounds that follows, as well as hal ogen' (chl oro, iodo, =brono,
or 25 ftuoro); C.s-alkyl; C 4-al kenyl; C,.6-alkynyt; hydroxyl; C 4

al koxyl; amno; nitro; thiol; thioether; imne; cyano; am do; phosphonato;
phosphi ne; carboxyl; thiocarbonyl; sulfonyt; sulfonam de; ketone;,

al dehyde; ester; oxygen (=0); haloal kyl (e.g., trifluoronethyl);
carbocyclic cycloal kyl, which may be nonocyclic or fused or non-. fused

i soxazffiyt, thiazotyl, triazolyl,

polycyclic (e.g., cyclopropyl, cyclobutyl, cyctopentyl, or cycl ohexyl), or
a. 30 heterocycl oal kyl', which may be. nonocyclic or fused or non-fused
polycyclic (e.g., pyrrolidinyl, piperidinyl, piperazinyl,-norpholinyl, or
t hi azi nyl); carbocyclic or et erocyclic, nonocyclic or fused or non-fused
pol ycyclic aryl (ée.g., pher@ naphiyl, pyrrolyl, indolyl, furanyl, i

t hi ophenyt, im dazolyl, oxa )6{-4’

tetrazolyl, pyrazolyl, pyridinyl, Iyl , isoquinolinyl, acridinyl,
pyrazi nyl,.pyridazinyt, 35 pyri ~~H®enzi mi dazol yl , benzot hi ophenyl, or
benzofuranyl); -am no (primary, ondar ¥spr tertiary); nitro; thiol;

t hi oether, O lower alkyl; Oaryl, aryl; | -1 ower al kyl; CO2CHg; CONHZ;
OCH2CONH2; NH2; SO2NH2; OCHF2; CF3; OCF3@M the like. . .15 19 July 2004
WO 01/ 53268 PCT/ USOL/ 01477 Such noieties y; al so be optionally substituted
by a fused- r bngpisdrmaeduticAly QéceblabRGSi e -0. These :
substii tﬁ@ﬁ%%é@oﬁﬁ%ér&’%}a' Iy l?g furthéhﬁiégﬁ’t??% E%P(ﬁ?‘zﬁ’eah%‘ﬂ!bsti t uent

sel ected from such ofoUpd 2 Riappaseulicalispceaptpblo salbolarmodshgun i n t he exanpl es
that foMetiRolits hesaf. as: NH The present invention also relates to

intermedi ates useful in the preparation 10 of conpounds of Fornula | or
1. A parti culngmn gjeysnBy aspeeldfithe reperdinyeatiaérargis pravideda ure X Anot her
pref err eghdriaBERE @hfpoSien fdi redfilg i lidbsse sBhMass A Hth dncontrotied
cellular proliferation comprising, i) a compound as defined in the ninth aspect or a

pharmaceutically acceptable salt, prodrug or pharmaceutically active metabolite or a
pharmaceutically acceptable salt of a metabolite or prodrug thereof, and i) a

pharmaceutically acceptable carrier.

In a twelvth aspect of the present invention, there is provided a use of a

therapeutically effective amount of a compound represented by Formuia Il

A

wherein R'; Is a substituted or unsubstituted alkyl, aryl, a heteroaryl containing 5-10 ring

atomns and 1-3 nitrogen heteroatoms, carbocycle, or
a heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms and;

ar : R
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15 Anot her preferred internediate has the structure H -., O% X535 &?Oagen,
N2 In place of SEM in the above three internedi ates, other

protecting groups, such as benzyl oxycarbonyl (CBZ), tort-butoxycarbonyl
(BOC), tetra hydropyranyl (THP), and fluor.ene-9-net hyl oxycarbonyl (FMOC),
can be used. .16 19 July 2004 WO 01/53268 PCT/ USOl/01477 O her preferred

I nternmedi ates include 19e Y The
abbrevi ati ons " SEI\)(”H%{ﬁ'& 3 ‘%'8‘%5‘3 %"P‘P”PW‘E“{%&’ a§*1d| £y %@ﬁ@%@dﬁét hyl and
p- met h%ymsimtedraﬂ@peoﬂ Tavtedtgroari eonedising edoinnyeltarmsami e3mttogehe sth ructure
PG N [ Lot ec r,ou T.1 reactive 'o such as a
subst i tuﬁétglv&tdan%u%'aﬁgf % 9f ghe%gchﬂe Cﬁ@%‘{j@?ﬁ'- at8f"sl€|q Q#j 8‘ B%nd T is a
react i vehgiemaporayyahd 10 as CHO, CO2H, CO2R3, CONR3R3, where Rg groups are
as defined above. Pharmaceutical conpositions. according to the invention
may, alternatively or in addition to a. conmpound of the Formula | or 11,

conprise as an active ingredient a pharmaceutically acceptable salt of a
conpound of the FoRwisa slibsiituttd or wrsubstifuted amhophitro, alkenyl, allkyl, aryl,

a heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a

heterocycle containing 5-10 rina atoms and 1-3 nitrogen heteroatoms,

wherein the R, groups are independently H or lower alkyl, and X is
substituted or unsubstituted alkyl, aryl, a 4-10 membered heteroaryl containing 5-10 ring
atoms and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-10 ring
atoms and 1-3 nitrogen heteroatoms; or

a-phafmaCeutically acceptable salt of a compotind of the Formula I[; ora
' prodrug or pharmaceutically active metabofite of-a compound.of the Formula ll, or a

pharmaceutically acceptable salt of_the prodrug or metabolite thereof in the
manufacture of a medicament for treating a disease state or disorder associated with
uncontrolied cellular proliferation comprising adnﬁnisteri;__;g to a subject in need

thereof,
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pharnmaceutically active nmetabolite of such a conpound or sal 1gQuly 2008 salt
of the prodrug . 17 19 July 2004 WO 01/53268 PCT/ US01/ 01477 or netabolite.
Such conpounds, salts, prodrugs, and netabolites are sonetinmes referred to
herein collectively as "cell-cycle control agents.”™ The term "prodrug"”
refers to a netabolic precursor of a conpound of the Formula | or Il (or a
salt thereof) that is pharmaceutically acceptable. A prodrug nay 5 be

i nactive when adm nistered to a subject but is converted in vivo to an
active co . rgd!g r.li,. .The term"active netabolite™ refers
to a net aggﬁ F@s%ghﬂ%ﬂ&%?\ a cgif‘rrf) d"ﬂ‘h nginygpliom s pharmaceutizal |+ that is .
phar maceut CERPPSHIROBNsAg:e and effective. Prodrugs and active netabolites

of conpounds) of atBiecycRIdBHId aferfelddte@RYm: Pe deternined using techni ques
known in t%ﬁ art. 10 Prodru active netabolites of a conpound may be
S

s, and
i dentified‘Using rout???é"@g'&ﬁ%i%ﬁgmwﬂim"i n the art. See, e.g., Bertolini
at al., J. Med. Chem ,(i}4G phagtecbufiiiPadchBRBik;safbbdcofifoudli of thd- Pharm Scl .,
86 (7), M767; Bp&ﬁh@/ﬁ,{ yug Devi Res., 34, 220-230 (1995); Bodor,
Advances in Drug Res., _ 5’1 224-331 (1984); Bundgaard, Design of Prodrugs
(El sevi er Press 1985) ;{iihfPredivg efphamadeyhicalip detivé meliplite &84 icompaindPr odr ugs,
Drug Design and Devel aptRForrhifs PSSID RS Hhdasel; rwood |
Academ ¢ Publ.i shers, 199d1nl)|' W t in-g'g hegi nvgﬁgﬁgﬁl‘%%%mbdﬁ%%#gd that . a.
conpound of Fornul a | F&1999or WEh#M t the phenomenon of tautomerism and
that the fornml dbjieghamgseuticallyiaecépuitie caapgci fi cation represent only one of
the possible taufREd ! Jt o is.to be 20 understood that the invention
enconpasses any tal%rrr\go_rr{@&@?vﬁ{jw*?:tﬂo%dahma?%w%ﬂﬁ?°fiFr?ﬁFB'P1' a4 nase
activity alld is not to be limted nerely to any one tautoneric form
utilized withi nThdig isf fanmar brvitb@ inventive'  conpounds may
exi st as si nrgl e stereoj sohers ('!M.%.g?ma'e%%@tr?ﬁf'%wgﬂﬁop’eaemghog?Héc’r'"g_a
st er eol sonk? 5’?""95‘8@7?&1"@%‘:,'9 coniPkagent et traating o tiseasenaridinories medatedibgt/ or

di ast er eoniahibitiorlof kisaseltompRGhPadihifERAS M Bpdiient iﬁﬁ@é@h@r‘éo@g goﬁb&r}w €s
n

t her eof -ar g ¢ t wi thin the scope of the present 1nvention.
Pr ef er abl y‘,&f ¢‘{§é‘%{;ﬂ\?’gﬁt°ﬁ€%ﬁ8ﬂ?38%a Jorertalip galbefia comnoyndefithe Eommda used in

opti cal | y bRrik of @predrug or-pharmaceutically active metabofite of a compound of the

Formulaiorll,ora pharmaceutically acceptable sait of the metabolite or prbdrug.
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As general ly understood by those skilled In the art, an opthgIJw(
. conpound having one chigal center (i.e., one asymetric carbon a |s one
that 30 consists esse ally of one of the two poggl e enantloners (Le.,
-is-enantiornerically pure), and an optically pure ound having nore than

"“one chirawaeens®esis one that is both diastereonerically punesoants77
enantionerically pure. Preferably, the conpounds of thé present invention
are used in a formthat is at least 90%optically pure, that is, a form
.that contains at |least 90% of a single isomer (80% enantioneric excess
("e.e.") 35 or diastereoneric excess ("d.e.")), nore preferably at |east
95% (90% e.e. or d.e.), even nore preferably at Ieast 97.5% (95% e. e; or
d.e.), and nost preferably at |east 99%%98%e : d.e.). 18 19 July
2004 WO 01153268 - Theinyentipn ugherprovidesia mef %ﬂ?fweaM'ﬁmoa%'"Feca?m Il are

i ntended to Gﬂl@ﬁar&%‘bﬁ&aﬁﬂem wWelllds oftfer didtgselskaésabsbeiaed with uiiantéddent i T i ed
struct ures. For

| ud
i cat d st AP Anat A Rt g Rt AR e aprpypE°
‘exarrpl es of smhwamBmmdthmdmlatlmllstawbam'rae&mcallycam&ptam salmtwlcbrnpound

| sopr.opangl , o?h%%ﬁ‘hulalﬂﬁf' Bﬁé‘gﬂop g‘}\arﬁutag%ﬂbcﬁfg%t:ﬁve aacid, or

et hanol am ne. rmacelt| c epta 'S |nten edto mean a
- salt that retcamguanémeuioawigie %FPMW@%‘&WR@?G‘%“@U ds and bases

of dt he SgleCI fmAéi@bdﬁtérHagkodlﬂﬂx attaﬁ pah&ahnit\e%dWEué?itféaﬁﬂérﬁal Iy Orf?t herWltise
undesi rabl e cogpound .0 e inven 0ssess. a icien

aci dic. a suf i ci dRE INYeNSAR e PrMIES £ et InoHliRting aeioc g k555 cor i ng! y
.react with arayu\m?baadﬂnhetenngamnpqmdlott!mFoﬁﬁqjaholdl draqearmacedticattpr gani ¢ and
, d I
or gani ¢’ gg %Ibf{;)?%biegéamo? P&ﬁé Ar e 3 Ma HFBI 9E+oﬁnr3%ll'éharﬁé§&gjcﬁ&gac .

-phar maceuti c ts Inclu oSe S are ion .
- of the conpoaatke mtaquk@qsa@g@n@undmié‘mﬁqmuwlphll.anrﬁrph@rmpet&ca!!arr ganic acid or

D sul o oo, Sl bl SURUBICS or Beak %“*‘%ﬁo“%‘ﬁ?‘i””ahes hat e

I su S, su u S, S S,
G hycr ogenphosphat L Rl sbidiRL e@fﬂ%\mﬁm@ﬁma@" & HhsAGRcalD) oni des.
-i-odi des, ac etcatnpesitiqucopiainingtaaompdendoiahd Bamula Ioafioya pharm,acaﬂicgﬂyat es,

- format es.ygi SQRUINARM &fvof § BRRARINDS HRIRIANLREAR or 2prBAS! &'pharmaceutically

" active metabolite of a compound of the Formula | or I}, ora phamaceutically
-acceptable salt of the metabolite or prodrug, and the therapeutic use of the
composition in treatmg diseases mediated by kinase activity, such as cancer, as well
as other disease states associated with unwanted angiogenesis and/for cellular '
20 proliferation, such as diabetic retinopathy, neovascutar glaucoma, rheumatoid
arthritis, and psoriasis
For the pharmaceutical composition and method aspects of the invention, R,
can also be hydrogen, in Formula l and §l.
_The inventive agents and composutlons contalnlng such agents may be useful
25 .in treatmg various disorders - or dlsease states associated with uncontrol!ed or .
unwanted-cellular prollferatxon, such as cancer, autoimmune d;sorders, viral dlseases
fungal diseases, neurodegenerahve dlsorders and cardiovascular diseases. Thus,
the invention |s also directed fo methods of treatlng such diseases by admlmstenng
an eﬂect:ve amounl of the inventive agent.
30 Other aspects, advantages and features of the 1nvenhon will become
apparent from the detailed descnptlon below.

Detailed Description And Preferred Embodiments Of The Invention

The compounds and compositions of the present invention, are useful as
35 anti-proliferative agents and as inhibitors of mammalian kinase complexes, insect
kinase or fungal kinase complexes. For example, VEGF, CHK-1, and/or CDK
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oxal ates, mmatonates, succinates, suberates, sebacates, funar §V;ﬁ@heales,

_butyne- -1, 4-di oates, hexyne-1, 6-di oates, benzoat es, Iorobenzoa
met hyl benzoates, 20 dini benzoat es, hydroxybenzoat , et hoxybenzoat es,
" pht hal at es, - sul fonat es, ylenesulfanates phenyl acet at es, '

phenyiproﬂﬂbﬁéﬁg§, phenyl but yr at es, citrates, -l act at es, - PCT/US01/01477

y- hydr.oxybutyrates, glycollates, tartrates, nethane-sulfonates,
“propanesuf f onat es, napht hal ene- 1- sulfonates napht hal ene- 2- sulfonates and
mandel ates. If the inventive conpound is a base t he desired
pharmaceuticall y acceptabl e salt may be prepared by any suitable nethod
-availabl e in the ad, for exanple, treatnent of the free base with an

i norganic acid, “such as. hydrochloric acid, hydrobrom.c acid, sulfuric
-acid, nitric %@PB*E%BQEWQ‘%" R4k camgoYnds and gempesitions arg alsp l&ﬁf'-tbhganl C
acid, such asomefing prowéwton raierértiatién, dndl&ttﬁiﬁbl&hiﬁ acid, mandel I e 30 aCI d,

funarlc acid, nal L|c acid aci d
salicylic acid, Oé]x Sﬁd{y ' gdi@da@ﬂe'}ﬁfegg &W&H?{‘:&jfy "B”‘B or Il
galacturonlcgampdamaﬁﬂbﬂ@hdewhydroxy acid, such as citric acid or tartaric
-acid, an gmno acid, such as aspartlc aC|d or glutamc acid, an aromatic

acid, such as ben20|c acid or. cinnamc acid, a sulfonic aC|d such as
‘p-tol uenesul foni ¢ aci d %®&t hanesul f oni ¢ acid, or™eH | ike. 35 if the’

i.nventive conpgﬁﬁgigﬁan acighgﬁng deqi red ph;isrceutlcally faccept abl e salt
may be prepare y suit t hod, for pbte, treat of the free
acid. mnth 19 July 2004 WO 01153268 PCT|l US01/ 01477 an i noHga |cFor organi c
~base, such as an-amne (pri secordaréoor t |ary) ali neta
hydroxi de or al ke ne earﬁﬂggziag;py rloxi dé e Ilkgv{ydEEtrratlve
exanpl es of sui 1salts Nhcl udte” or'danii ¢ sal t s*er i v&C ani no aci ds,
‘such as - gLycine and argi ni ne, armoni 4, prinmary, secondary, and tertiary
am nes, and cyclic amnes, such as pi|peridine, norpholine and erazi ne,
and i.norgani ¢ salys derlv?ﬂgéi>ﬁglsodiun1 Ji"ci um S|%?5/E§Fﬁe5|um
‘manganese, iron, per um rfum aklthnu n tlfejcage of agents:

that. are solids, it is understood by tlhose®$killed in the aft that the
-inventive conpounds and salts may exi gt |n di fferent crystal or ponnDrphlc-

=0 xoe, | = L
= 0 °?’ & m;

I

' IF.GLCHzOZ"ﬂ- "°_<j

 Preferably R, and R'; are: |

¢
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10 forms, all of which are intended to be within the scope o tJng gsent
cC

invention and specifiegd formulas. Cell-cycle control agents Tn rdance
wi'th the invention are ful as pharmaceuticals treating
cproliferative disorders in mammals, especially huna mar ked by unmanted

proliferaW@f/sséeendogenous tissue. Conpounds of the. For MPGI/USAIBIGIT | | nay
be used for treating subjects having a di sorder associated with excessive

~cell 'proliferation, e.g., cancers, psoriasis, inmmunological disorders

i nvol ving undesired proliferation of |eukocytes, and restenosis and ot her
snoot h- nuscl e disorders. Furthernore, such conpounds may be used .to
prevent. de-differentiation of.post- mtotic tissue andlor cells. .20

" Di seases or disorders associated with uncontrolled or abnormal cellul ar

proliferation include, but are not |jmt O he following: a variety of
“cancers, including, but not limted caflci no hemat opoi etic tunors of
I'ynphoi d |i neage, henatopoi etic tuno s 0 Roi d | i neage, tunors of

‘mesenchymal- origin, tunors of.the central' -and &eprpheral nervous system
‘and ot her tunors i ncI udi ng nel anom, sem‘ ong~and Kaposi's sarcoma and the
like. .a.di sease process which feature orfi ¢el lular proliferation,
e.g., . benign prostati.c hyperpl asiag fagm adenomat osi s pblyposis,
heuro-_' fi bromatosi s, atherosclerosis, pul monary. fibrosis, art hritis,
_psoriasis, . 30 glonerul Onephm\'e}éﬁ’r sréﬁ'i: ﬂ%?bﬁf,f)ﬁsla@@fe ,B_l ty or;
vascul ar surgery, hypertrophic scar orma I'on G sease,
transpl antation rejecti o’ H, en@mq;mqreﬁubekuenmgcatmhem éd@h%ﬁn%

.def ecti ve gapopt osi s- assogdbgmdgp&qgubgmgdaﬁ%qik@g SR héteRakd, Ncl udi ng | but -
-not . Ilmtedtothosetypes nment i oned her ei e V|ral i nfections o

(i.ncl udi ng but' not |im t EHPYYCIRIEfRIeRHFle ydr AIYBar r virus,
-Sindbi s virus and adenovnetuealrylopy,ww‘ltyl etloanft, tﬁbBI:}l dﬁmadte‘rpﬁﬂni‘r aminoHl V-
“infected individuals, autoi e di seases (i ncl udi ng but not limted to .20
19 July 2004 WO 01/ 53268 PCT/ 01101477

B
s
H

10 : wherein the two Y's can be the same or different.
, | /A ~
in those embodiments, wherein R, or R, is H _ R, there can be

“one or more R, substltuents on the phenyl ring.
More preferably Fl, and R', are substltuted or. unsubstliuted

15 wherem the R; groups are as defined above. Also, two Ry's together with an adjacent ‘
| nitrogen can form a heteroaryl or heterocycle ring. ' .
' Preferably, Hg and R, are unsubstituted or substltuted phenyl or

_ whefein Ry is H or lower alkyi, and X is a substituted or
20 ' " unsubstituted group selected from alkyl aryl, heteroaryi carbocycle :
or heterocyc[e :
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10 system c |lupus erythematosus, rheunmatoid arthritis, psor|q§U§|2004
-aut oi mmune nedi at ed gl oneput onephritis, inflammatorysgRowel disease
aut oi mmune di abetes nel | s), neurodegenerative di ders (|nclud|ng but .
"not limted to Al zheiner's di sease, anyotrophic lateral sclerosis, °
retinitis YOSHEMBsa, Parkinson' s disease, AIDS-related dBFBISIUITAL) nal
muscul ar atrophy and cerebel |l ar degeneration), myelodysplastic: syndrones,
apl astic anenm a, ischemc injury associated with nyocardial infarctions,
stroke and reperfusion injury; arrhythma, atherosclerosis, toxin-induced
or” al cohol related liver diseases, hematol ogi cal diseases (|nclud|ng but
-not limted to.chronic- anenia and aplastic'anenia) degeneratlve di seases

of the nuscul oskel et al st cludin limted t osteropor03| s
o arthrtisy s QBrERRRbENER e B pitbhi e Rt or pSitsibten fefiicans ,_
mul tiple scl esahias; ki dney di seases and cancer pain. 15 The active agents '
~of the invention may al so be useful in the inhibition of devel opnent
of invasive cancer,.tunor angi ogenesis and netastasis. ver, the active
agents of the invention, R_exanpl e, as fnhibitors of CDKs, can

-nodul ate the |evel of ceI erefore are
expected to be usef ul 34T t reat mentyotN\viral infestighs such as ‘HV,

human 20 papill.oma vi fus, es’ vi « Efist ei rmdBarr , adenovi rus,
- Sindbis virus, pox virus § he-li Sopounds nmpsi tions of the
inventioon inhibit the kin ctivity of,. for exahpleM YcDK] cyclin

conpl.exes, ‘such a or G stage of the -cell cycle, ,
e.g.,,CDK2, CDK4, S%'h %& §ndﬁré gsc?r&) The specific dosage anount of a

cell-cycle control ageﬁt- bei ng adm pastered to obtai F°t herapeutic or
"inhibitory effects may | be [det erm ned in,a manner- kno inthe art
““according to the part@curar circungfa cessﬁaurrouradan lase, i ncl uding,
e.g., the specific . _bei ng admi 1 gfi~adm ni strati on,
"the condition being t eat®d,, and the subf®ct or host b ng. treated. An
exenpl ary fotal daily Bose of a cell 30 cycl € control agert, "whi ch may be

adm ni stered in. mg:}asgrasmdmddmbev@oses contains a _
: ’ " Especialty preferr,ed substrtuenus:for the phenyl of R, include ﬂuorine, chlorine,
hydroxyl, oran alkoxy group, such as metiioxy. Examples of preferred R groups, X
-and Y groups are found in the oxemplary compounds that follow. .
10 . Y is preferably nitrogen.
' Xis preferably aryl, heteroaryl carbocycle or heterocycle most preferably
phenyl.
" R, and R can also be an amino (-NR'RY), wherein R’ and " are
independently as defined for R, above; and tagether with an adjace‘nt nitrogen can
16 formaring.

Rqis preferabty hydrogen, or can be a lower alkyl havmg 1-6 carbon atoms,
whach may be substituted or unsubstituted. The two A4’s can be the. same or
different.

Other preferred R,, R, R, and R’ groups are found in the exemplary

20 - compounds that follow.

Any desired alkyl group can be used eg.,asR;or Fiz or Fl’1 or Fl or R;, ar X.
The alkyl group can be a stra:ght— or branched-cham alkyt group havmg one {0 lwelve
carbon atoms. Exemplary a!kyl groups include methyt, ethyl, n-propyl, lsopropyl
butyl |sobutyl sec-butyl, tert-butyl, pentyl, zsopentyl tert-pentyl, hexyl, tsohexyl. and

25 the rke The alkyl can be substnuted or unsubslltuted Preferred substituted alkyls
include fluoromethyl, di |ﬂ uoromethyl, tnﬂuoromethyl 2-fluoroethyl, 3- ﬂuoropropyl
hyd roxymethyl 2-hydroxyethy1 3-hydroxypropyi and the like.
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dosage | evel of from about 0.01 ng/kg body weight to about 38 j&lJsgsbody

. weight. The cell-cyclegontrol agents of the invention may be adm ni stered
by any of a variety of i t abl.e routes, such as orqm, rectally, .
transdernal | y, subcutaneously, int r avenous| y, intr scularly, or -

" intranasalWQor3}eé8cel | -cycl e control agents are -35 pref erraiyseioi4ral at ed -
into conpositions suitable for the desired routes before being
“administered. . 21 19 July 2004 WD 01/ 53268 PCTf US01/ 41477 A phar maceut i cal
conposition or preparation according. to the invention conprises an
effective anmount of a cell-cycle control agent, optionally one or nore
other .active agents, and a pharmaceutically acceptable carrier, such as a
di luent or excipient for the agent; when the carrier serves as a diluent,
it may be'a sol i d,Anyarsired agyhIhetroaoyl, dartgeyde, webeteioaycleapbimeinds sed ek cl e,

PP core GELBRGPR, bR, HAIOHS. Thagigh 88k betead RTINS acCor i 10

tothelnventlon adm xi n active Ingredient(s) with a
carrier, or dF‘?‘ER"V?‘EOFW'WY?rﬁ a carrier, or enclosing or encapsulating it

‘Within a carrier, pifesbd éf?bénbﬂetbfba?yh@ofjﬁf ibi0de Mokcthaidlafd fil » paper

‘container,_ or the |i redients., in_ addition one or nore
_cell-cycl & 189 8‘8@?‘{;‘? aé&j‘éﬁf ?fé‘ méfwra’@f‘%'ﬁ')@‘?ﬁ'@?%ﬁ\abﬂ?s i ncl ude
Avi cet. (m cr carysydéd amicheterohdy I'eﬁaﬁn)g toth@sedhat attEiasgcles aEdmplessefl f at e

“di hydr at
Sy e 5l U By, bl 995 oy O ) b
monost ear at e, PYTakleAYEg: wémyigmmtybmdazoyl mﬂmﬂduﬁnﬁ d@Gdatint er

.beeswax, polu@mxémwhfawmmafmﬂﬁn&a&w& inddi RirlofHy, TONOSt ear ate,
dodecanol’, benzyl gl'ycne, sorhic acid,

ol sorb
Bot )altsm u ﬁﬁ‘a’?@hméfe%’d [?H?P'HWBVIB&ﬁﬂ“’ﬁﬁ%@ﬂ?ﬁ?‘e‘m‘%ﬁﬂuﬂa&WdP?’@@ and
- wat'er. The C divpziyl tiiarolyl, targzd)s, iscqeralimd, dcridisyypyfimidhyy Bérzehilazafy, f-or ms

Sui tabl e for e of .adm ni stration. For exanple,
phar maceut i cgengogugﬁé'i{l g}lersmrray be prepared in the formof tablets, pills,

-powders, | ozenges) rpo%fama@oczcﬂea@uas inplufie those hmmbmltOMJvml ons,
-sol uti ons S \HIOHRS, mcﬁﬂl’r@ a.c@a&trﬁpéubésicn&aw Snleiuiddl ¢réfgﬁé@%amq&w%”em S
ontro

, t % Il - I t
ot - et B e o %y%%sgqlwﬁgydéw&ﬂfwémmm "

.sol utions, stikeile packaged
' ' Preferred heterocycllc groups mc!ude saturated nngs containing carbon
atoms, for example contammg 4 or 5 ring carbon aloms, and at least one heteroatom
selected from mtrogen oxygen and sulfur, and having no unsaturation. Preferred:
20  heterocyclic groups include pyrrolidinyl, piperidinyl, thiazinyl, and morpholinyl.
R;, Rs, 'Fia, Y, X, and other R groups can be unsuﬁsﬁtuted or substituted thh '
- any desired substituent or substituents that do not ,ac_l\iersely affect the desired -adtivity
- of the compound, Examples of preferred substituents are those found in the
exemplary'compounds that follows, as well as halogen {chloro, jodo, bromo, or .
25 - fluoro); Cie-alkyi; Cw-aikenyl; C‘.s-alkynyl; hydrokyl; C,.s alkoxyl' amino; nitrO' thiol;
| thioether; imine; cyano; amido; phosphonato phosphme, carboxyt; thiocarbonyt;

- sulfonyl sulfonamide; ketone; aldehyde; ester; oxygen (=0); haloalkyl (e.g.,
trifluoromethyl); carbocyclic cycloaliyl, whlgh may be monocyclic or fused of non-
fused polycyclic (e.g., cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl), dra- o

30  heterocycloalkyl, which may be monocyclic or fused or non-fused polycycllc {e. Gs .
* pyreolidin, plpendmy! piperazinyl, morpholinyi, or mtazmyl) carbocycllc or
heterocyclic, monocyclic or fused or non-fused polycyclic aryl (e.g., phenyi naphlhyl
 pyrrolyl, lndolyl. furanyi thiophenyt, imidazolyl, oxazolyl, isoxazoiyl, thlazolyl tnazolyl,
tetrazolyl, pyrazolyl, pyndmyl quinolinyi, lsoqumohnyl acndmy[ pyrazanyi pyndazmyl,
35 pynmldlnyl benzimidazolyl, benzoth:ophenyl. or benzofuranyl); amino (primary, -
'secondary, or terhary), nitro; thiol; !hloether O-lower alkyi; O-aryl, aryl; aryl- -lower
alkyl; CO,CHs; CONH;; OCH200NH2, NHz, SO.NH;; OCHFz, CFs; OCF;; and the like.
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powders, and-the like. Simlarly, the carrier or diluent may1pnghuydes
-tinme-delay or tinme-releasg material known in the artgasuch as glyceryl

_ nonostearate or glyceryl stearate alone or with a X, ethylcetlul ose,
hydroxyprqﬁélnethylcellulose, nethytnethacrylate and the ljke., A varjbty of .
phar maceut 5328 s can be enpl oyed: Thus, if-a solid car??@ﬂj?gzuﬂked

‘the preéeparation can be tableted, placed in a hard gelatin capsule in pomder
or pellet formor in the formof a troche or'lozenge. The anount of solid
carrier may 30 vary, but generally will be fromabout 25 ng.to about 1 - g.
If aliquid carrier is used,, the preparation can be in the form of syrup,

“enul sion, soft gelatin capsule sterile |njectable sol ution or suspen5|on
i-n an anpou

St abl e vat or - So iiEles ey 3RE1E SRy e diflo oy SUFBBIRL Shoct 8 PERT 5

~an inventive hg@ﬁmwﬂsoﬁﬂs@olved in an aqueous solutlon of an organic or

i norganic acid, Syl dbshlucd ﬁﬁ#H%ﬁo%ﬂﬂIe M st vith subbsfithért acid. | f
a soluble salt forn1|s not avai the agent may be dissolved in a

sui tabl e cosctaleHd fesm SUSREIMBS ons of 19.July 2004 WO 01/53268

"PCT/ USO11®l477 cos @ratewécscontpsanthl £6 sRéwrbii itieodXamplee Bkt IoHOW as welt hstde, . but
are- not limted to, alcohol,  propylene glycol, polyethylene: egcoI 300,

~ polysorbate 80, gylcerin and the like in concentrations-ranging from 0-60%

of . the total volunme. A conpound of Foryula | Il may be dissolved in

DVBSO and diluted with water. The co ﬁ:EitImE pay .al so be.in the formof a

solution of a salt formof the activey Iy gnt in an appropriate aqueous

vehi cle such as water or .isotonic salim or deyypse solution. The

.conpositions of the invention may beHHHUf?E;ZQf:}in manners general |y

.known for .preparing pharmaceutical conpositjion g., using conventional
technlques such as m xi ng, disselving, ggjh g, dragee-making;

l'evi gating, 10 enulsifying, encapsulating, entrapping or | yophi |'i zi ng.

- Phar maceut i cal conpositions may be fornulated in a conventional ‘manner
using -one or nore ;rhypteeémm@&idnwboaﬁampn@bi@nmm Bgciul ivihe preparifiohe

sel ect ed g oy e g Ra0Le BATUK | AGLHERaLiert .n&egnesﬁt%rpr&e%s' ng of the.
active compound@ PArG® Brieparat icons” dr feceutical ly.

structure

Another prefetred intefmediate has the structure.

SEM- N S/CHO

X
15 - Another preferred intermediate has the structure

X = hatogen, NO;
In place of SEM, in the above Ihree intermediates, other known protechng
groups, such as benzyloxycarbonyl (CBZ), tert-butoxycarbonyl (BOC), tetra
hydropyranyl (THP), and fiuorene-9- methyloxycarbonyl (FMOC), can be used

16



15 Proper fornulation is dependent upon the route of adm ni sypafapoghosen.
~For injection, the agents of the invention nmay be fornulated i ntd aqueous
solutions, preferably phy5|olog|cally conpatib buffers such as
" Hanks's,sol ution, Ringe sol ution, or physiolog | saline buffer. For
tranSnucosaﬂoﬁgmmgnstrailon penetrants approprlate to t heta@oioar7t o be
pernmeated are used in the formulation. Such 20 penetrants are generally
known in the art.- For oral adninistration, the conmpounds can be formil ated
readirly by conblnlng the active conpounds wi th pharnaceutically- acceptabl e
carriers known in the art. Such carriers enable the conpounds of the
-invention to be fornulated as tablets, pills, dragees, capsules, |iquids,
gel s, syrups, slurries, suspensions and the 25 | i ke, for oral ingestion by
a patient to be tre&bedehﬂbammameuhweahmnbeparat|ons for oral use can be -
-~obtained using a solid pient in adm xture with the activg,jngredient
"(agent), optionally. grb Ing the resultiseg m xture, and.prgcessing the

Vol

m xture of granul N e auxiliaries, wired, to
obtai n tabl etg 0« cores. Suﬂ!ﬁ exci pi eng8-gne g fillers such
.as sugars, i ugg ng la e, SucHODsE .-0.nannltgfﬁﬁ§r sor it pl ; and

cel lul ose pre ationsH for exanpl eg,majZ€0st dr ch, eat Marlch, 'riwe
starch, potato stal®h, gelatin, gum hydroxypropyl net28al fcg@ose, sodi um
car boxymet hyl cel | ul ose, - nmethyl. cellul ose, or polyvinyl pyrroNdone (PVP).

| f desired, disintegrating agents maybe added, such as crosslinked
polyvinyl pyrroli doaaw agar,- or alginic acid or a salt . thereof such as
-sodi um al gi nat g« . Dragee cores are provfﬁ'@d with suitable coatstEp,gs For
this purpose,. cahtrated sugg Iy  TRY be used, whigh_ .
optionally ca ngum ar abi c, 3 gpyrrolidone, rbg

o 19 Jul yé@é D1 53268,
PCT/ USO1101477 ac sol’ut i ons, “Nit i Habl'e of gani vent s sol vent
m xtures. Dyest pi gnent s nawgbe added to the tablets or \dragee
coatings for identif ation or to characterize different conbi | ons of
active agents. Pharmaceutical ‘preparations which can be uséd or¥
.push-fit 5 capsules made of gelatin, as well ‘as soft, seal ed capsul es. made -
of gelatin and a plasticizer, such as glycerol or sorbitol. The push-fit
capsul es can contain EW@ active

,and

The abbreviations “SEM" and “PMB” refer to (tnmethyl s:IyI) ethoxy methyl
S and p-methoxybenzyl, respectwely
A preferred intermediate has the structure
PG

wherein PG isa protecnng group, T isa reactwe group such asa substltuted
or unsubstituted boron, halogen, NOg, or NH; group, and T’ is a reactive group such
10 as CHO, COzH CO;,F!s. CONRaFla where R; groups are as def' ned above.
Pharmaceutlcal composmons accordmg to the mventlon may, al!emanvely or
in addmon to a compound of the Formula lorl, compnse as an active ingredient a.
pharmaceuhcal!y acceptable sait ofa compound of the Formula lor #,ora prodnig or.
pharmaceutically actcve metabolite of such a compound ot salt or a salt of the prodrug :

i7
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ingredients in adm xture with fillers such as |actose, bi ndegéésp?ﬂa?s

~starches, and/or lubricants such as talc or magnesi st ear
optionally, stabilizers. .‘I soft capsules, .the actigfe agents nmay be
di ssol ved or suspended in suitable liquids, such 10 as fatty oils, liquid,

“paraffin, ¥PMBEEEBd pol yet hyl ene glycols. In addition, staCuuse0ss7may be
added. Al formulations for oral adm nistration should be in dosages
suitable for such adm nistration. For buccal admnistration, the.
conpositions may take the formof tablets or |ozenges fornulated in
conventional manner. For adm nistration intranasally or by inhalation, the

' conpounds for use 15 . ac cording.to the present invention are conveniently
delivered in the formof an aerosol spray presentation fromopressurized
packs or a nefun¢iakglite.\Guch compounds, sgits, grogeigs aasidanetpholiige Bresemetimes . |

di chl or odi f | ugk&QERtH AELEIN cbﬁécﬁ@lﬁ%bll-l@fc@%hma?ems"
di chl orot etrafl uor get hane, carbon di oXi de or her suitable gas. In the

case of a .pressuri derﬁ'ePB’gB{g fefers tn,a mgkabolic Rrecyser ol CABIROAY ofdbe by
provi di ng a vEbruilati@r u(x)rdedauuereoa) :nmt.epmnammwa@apaubea [ﬁtﬁﬂiug?ﬁé r| dges

f | at lat d th
Tor il at o copt HRkvk §ral adiiBieRia B bRl Hoblendl e ol b FSeE e povcler
base such as moueéome E@ram!a"l orIIh dhe tempdactive metapolie réfersito hatetabolior
parenteral bt bf %dn%ul? Y of thé: B LﬁH‘l’OI’ ll%&ﬂ is hQMnJéQEﬁ&ay éHcS&LMQ nd"

conti nuous |n usi_on._ Formul ati ons injectl resen ed in
uni t - dosage f @fasfivee Fjodrugsandiacivg @%‘aB‘P"tﬁsr‘Pf ﬁﬂﬂﬁqm%%fé”%&fm alerimayj t h an

.added preservmmam.@@smgmﬁﬁqmmwﬁwméake such fornms as suspensi ons;
_solutlons r emnul si vehi c contaln
forrruaatord; agentgO ds"dsﬁ ﬁ%ge &B?‘P?L?ﬁﬁf&@ﬁm 8r si ng
agents.' Pharwatrede¢hoigues Imqmluatmcans Seeoye.gaBailigienil., adﬂemmbmamm)n i ncl ude
~aqueous 30 s&j441do98 f1987); éhﬁm % M%&W“Eégl%&%ﬁ@a Al B ‘Bem.

Addi tionally, susgen& ons ¢ active a

repafe
appropriate ofifs n?%b%qodng%bﬁfﬁ'ﬁ’aNW"eSM rug Res., ?/3 BB {)EB‘BOI vents or
-vehi cles |nclmgwtms@nlwpmﬁmsqsls&ﬁ&ar&swshs) aﬁd@fﬁnhoéélgnimty --acid

Frjecti ont s ARERIBYLPRaGhE diba Prodn dEflnRbngR deRRRraaenet Akl scosi ¢y
of .the sus permisoh*amdmtﬂﬁms Pgblishers) Wboxyrret hyt cellul ose, sorbitol, or
dextran. Cptional iieid HE invBMRRRNS LiikrdiBoH RAALoRMBARA & PRI P mbyRD! |1 zer's
or agents which_increase th

exhibit the phenomenon of tautomensm and that the fonnula drawings within this
speclr ication represent only one of the possible tautomeric forms. It is to be
20  understood that the invention encornpassés any tautomeric form which modutates
and/or inhibits kinase activity and is not to be limited merely to any one tautomeric
form utilized within the formula drawings. _
Some of the inventive compounds may exist as single stereoisomers (i.e.,
essentially free of other stereoisomers), racemates, and/or mixtures of enantiomers
- 25  and/or diastereomers. All such single sterecisomers, racemates and mixtures thereof
~ are intended to be within the scope of the present invention. Preferably, the inventive
compounds that are optically active are used in optically pure form.
As generally understood by those skilled in the ar, an opﬂcaﬂy pure _
compound having one chiral center (i.e., one asymmetric calbon atom}) is one s that -
30 consists essentlally of one of the two possible enantiomers (i.e., is enantiomerically
pure), and an optically pure compound having more than one chlral center is one that
is both dlastereomencally pure and enantlomencalty pure. Preferably, the compounds ‘
~ of the present invention are used in a form that is at least 90% optically pure, that is, a
form thal contains at least 90% of a single isomer (80% enantiomeric excess (“e.e.”)
35 ordiastereomeric excess (“d.e.")), more oféfefably al least 95% (90% e.e. or d.e.),
even more preferably at least 97.5% (95% e.e. or d.e.), and most preferably at Jeast
99% (98% e.e. or d.e.). ' |

o ‘ . . 18 : s
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19 July 2004 WO 01/53268 PCT/ USQ /01477 solubility of the coApQuRd®oko
“allow for the preparation of highly concentrated solutions. For
“administration to the , the active agent is del red ina |

phar maceuti cal |y acceptable ophthal mc vehicle suc‘hat t he conpound is 5
mai‘nt ai nedyd g1/60264 act with.the ocul ar surface for a suffi gicangseion®s peri od
to al'low the conpound to penetrate the corneal and internal regions of the
eye, including, for exanple, the anterior chanmber, posterior chanber,
vi treous body, aqueous hunor, vitreous hunor, cornea, iris/ciliary, |ens,
choroidlretina and sclera. The pharmaceutically acceptabl e ophthal mc
.vehicle may be an ointment, vegetable oil, -or 10 an encapsul ating naterial .
A conpound of the invention may also be injected directly into. the

vitreous and aquemmbhﬁwrFonﬁhthﬂMlla&elirﬂendb@&méﬂswateﬂﬁéadﬂﬂélt may be.in

-powd f f onh | e
-Bgr ogtran 19 { (rane %P’é‘?t Ekf’é'lnﬁ ket?'ﬁédg%'?aé?'ﬂ% %unﬂgxgrﬁﬁnﬁcéﬁngﬁla%gaqddfﬂﬁ%ﬁ ed in
rectal conmpostohiponsdssaf dhe iadicaeyinsiureinibeth hydratedtaad nomwhydiledivenasOther g. ,

o2 142 S B A B b S g,

gl yceri des. onpounds nay al'so t prepar ation.
Such | ong-5 adnethgnd, @Mﬁ@e&%ﬂ;ﬁ@%ﬁcﬁ@ agithprethanofagingyy i rrpl antation (for

exanpl e;  subcut aRgAHskacektichiid @ﬁ}@ﬁ%aﬁ isYﬂteﬁédmeﬁﬁé@ﬁMﬁﬁ%tﬁihstH&l ection.
Thus, for exanpl e, 20 the conpoun %qnz)i.orrru ated‘\#th SUI%?[K{

pol ymeric or n%)) ligrtiveness afiheree agdsandbaseaAt dhe specilied compoun n-an
accept abl e oitht mﬁo:mmmmmmuMmmﬂe asconypand ophy insanitialinay

derivatives. (oo xRl Gk SRRIERFboR! i bl HoBELRRC UL oa

carrier. for SR 6201 Ven npri si ng benzyl .

al cohol , ncavp@rﬂmg!ysmm amtof amuw@eetmwmwmrem@ng@ﬁ@.mmmmc 25 and
-an aqueous p%&%r%a-ﬁﬂ,f‘ac’i‘d}ﬁ(%'ﬂ!ﬁ‘é p%h@éﬂhémg Qé‘ce%taBBQaﬁ.OEy?éM t system VPD
is a solution of 3% wW v. be | cohal , 8% w' v non %E sur f act ant
potysor bat e gihamEgReuticsd Wvée e FatisHp ?'é‘??é“@ﬁefé Prse%fe Hevol ume in

absol ute. etdmmmhndsw ehe\firEsanwingentive with & yirieeahof MEANISHYId mcnmmrgmd/PD
e 1y ekl %6 SR IIRRE dullatoflosifled! bibliared VupiS St - SySt em

-di ssol ves hy ropho
- 16 ~ phosphates, monohydrogenphosphates dnhydfogenphosphates. metaphosphates

pyrophosphates chlorides, bromideés, iodides, acetates proplonates. decanoates,
caprylates, acrylates, formates, isobutyrates, caproates, heptanoates, propiolates,
oxalates, malonales, succinates, suberates, sebacales, fUmarateé. maleates, butyne-
" 1,4-dicates, hexyne-1 S-dioates, benzoates, chlorobenzoates, methylbenzoates,
20 - dlmlrobenzoates hydroxybenzoates metl'coxybenzoates phthalates, sulfonates, -
| xylenesuifonates, phenylacetates, phenylproplonates phenylbutyrates citrates,
lactates, y—hydroxybutyraies glycollates, tartrates, methane—sulfonates, ‘
~ propanesulfonates, naphthalene -1-sulfonates, naphﬂlalene-z-sulfonates and
. mandelates. _ '
25 B If the inventive compound is a base the desired pharmaceutlcally
~ acceptable salt may be prepared by any suitable method available in the a, for
example, treatment of the free base with an inorganic acid, such as hydrochoric
‘acid, hydrobromlc acid, sulfuric amd nitric acid, phosphoric a0|d and the like, or
| " with an orgamc acid, such as acet:c acld maleic acid, succinic acid; mandellc
30 acid, fumanc acid, malonic acld pyrowc acid, oxahc acid, glycolic acld salicylic .
' acid, a pyranosndyl acid, such as glucuromc acid or galacturomc acid, an alpha-
"hydroxy acid, such as citric acid or tartaric acid, an amino acud, such as asp_arhc ‘
' acid or g!utaﬁiic acid, an aromatic acid, such as benzoic acid or cinnamic acid, a
sulfonic acid, such as ptoluenesﬁlfonic'aci& or ethanesulfonic acid, or the like.
" 35 " ifthe inventive compound is an acid, the desired pharmaceutically acceptable salt

. méy be prépared by any suitable method, for example, treatment of the free acid with




.30 well', and-itself produces low toxicity upon system c admqgighrAiohon
- Naturally, the proportio of a co-solvent system be varied
consi derably wi thout des ying its solubility and Xicity ‘
character%ﬁéiﬁé {urtherﬁnre, the identity of the.co-solvent con?onehts )
my be vari 84¥>P8 exanple, other |owtoxicity nonpol ar sHFXEYMUE Ry be
~used instead of polysorbate 80; the fraction size of polyethylene glycol
may be , 35 varied; other bioconpatible polyners may replace pol yet hyl ene
gl ycol, e.g.. polyvinyl pyrrolidone; and other sugars or polysaccharides may
be substituted for dextrose. 25 19 July 2004 . WO 01/53268 PCT/ USQOL/ 01477
Al t-ernatively, other delivery systens for hydrophobic pharnaceutica
conpounds nay.

| d. . Li ) d | si k y I f
el [ ver'y: ven;aaiierGae 8 4riteBy. S50 55 S amBE e s corian Be g ¢
sol vent s suc ralka§i metal hydsoxigd oralkbiine edheth aedad hpdrgxitie oethe llike, dtiystrativehough usual |y

at the cost '_qa.fxas.b@%péuuaeleﬁé@i;rfovuae offggsi.icts'maé&vx%framnﬁ%%n% W@y be
delivered using, a sustalned-rel ease System such as sem perﬁeaqbl € natrices
of solid hydr®f5isEnd ajginineameaopianprimaty. sgeondaey, antdedipy@minesagreheyclio/ar i ous

sust ai nedsr elzmess, SRhaisi pideRdine orbiARe S FBErARE nd ABRJaAE SatsiWledy t hose
skilled in the art. Sustained-rel ease capsul es may,  dependi ng on their
cheni cal nat (P8 S99 £RI5UM, RotasSIH, Fagaesiyn, ‘Haﬁ%ﬂre\%ﬁegﬁ'&w-&m"lo over 100
days. Dependiahgniowmihelitbiewri cal nature and the biol ogical stability of the

t herapeutic reage addi ti.on | es. Qr i stahilizatign maybe
~enpl oyed. The. phawnggg%‘:%ggé@ow%%%?%ﬁgﬁf?ﬁpg%e%Eoﬁ%sreis?@egmztﬁ%Bﬁe sol i d-
‘or gel - phasdhal fherinanivagompeundsiand ssits rexcenist insdilisrestigoitatenpolyorephic |
~exci pi ent1y i NGisdal Sralridh e ineAGRPB Bk Guithih MeLddape Qhﬁéaﬁééérﬁinv’é?%rﬁ?d star ches,
cellul ose derivaliyves elatin, and 15 polyners such as pol yethyl ene
gl ycol's. Sonﬁp‘c’)‘f'a'"i‘idlfg"‘i%%pounds of the invention may be provided as salts
. with ‘pharmaceuti Celi-bycleampaltaghite inazotrdancel withthe atioRaeuistfbhd Y conpati bl e
salts may be 91‘:‘&1'5 : j incl pding hyvdrochlori,c, sul furic,
acetic, |act i"é‘{‘“gﬁ%rst ari tcf{;}tmal‘lﬁé)?&lfés%%vg idﬁr%‘l%_éé _e'P c.a"ég? .S?sPeecﬁ%lypgmsgs,mr e
“sol ubl e i n' adiRskrbYIINWEDIed profifetatiomplendogenons tisspe. Ebmpoundeot the Fommulzt pondi ng
- free- basqsf OlofR maf HRRBENRE Retiihg SbjcclWiiTgld disbrékt @QSdtialdd vifh dxBEssivaVent i on

7 cqrrpr I ses a %glll ;lar_dliferation, €.g., cancers, psoriasis, inmunological disorders involving undesired
' “proliferation of leukocytes, and restenosis and othér smooth-muscle disofders.
Furthennore, such compounds may be used to prevent de-differentiation of post-
mitotic tissue and/or cells. _ | - |
.20 - Diseases or disorders associated with uncontrolled or abnommal cellular -
proliferation include, but are not limited to, the following: |
- a variety of cancers, including, but not fimited to, carcinoma,
hematopoietic tumors of lymphoid Iineagé, hematopoietié tumors of
7 “myeloid lineage, tumors of mesenchymal origin, tumors of the oentiféﬂ
. 25 and peripheral nervous system and other tumors includ"ing melénoma,
- : senjinomé and Kaposi's sarcoma and the fike. '
- -adisease process which features ébnomjal cellular proliferation, e.g.,.
. benign prostaﬁp hyperplasia, familial adenomatosis p'olyﬁosis, neuro- _
fibromatosis, atherosclerosis, pulmonary. ﬁbrosis, arthritié, psoﬂas}s, .
30 o gibmérulonephriﬁs_, restenosis following angidplasty brf\'ras-,cular_
' surgery, hypertrophic scar foﬁnation, inflammatory bowel disease,
trﬁnsb!anlation rejrecﬁon,-endoto-xic shock, and fuhgal iﬁfecﬁdns. '_
- defective apoplosis-associated oohd_iﬁons, such és cancers (including
_ Vbut not limited o those typeé m_ex_\t_idned heréinat_)ove), viral infections
35 ~ (including butnot fimited to he.rpes\iims, hoxvirus, Epstein-Barr virus,
' Sindbis 'ﬁirus and adenovirus), prevention of AIDS development in HIV- - _
infected individuals, autoirr-lm'une diéease,s (includ_ing but not limited to

G X 20 o



cycle control agent and, optionally, one or nore other activegijogredients,
~such as a known antlprollferatlve agent that is conpatible with the
cell-cycle control age,and suitable for the in tion being treated. 25
The conpounds are useful as anti-angi ogenesi s age and as agents for '
nodul at i ngycemekses | nhibiting the activity of protein ki napesusbiieiarz
providi-ng treatnents for cancer or other diseases associated with cellular
‘proliferation nediated by protein kinases. Therapeutically effective
anounts of the agents of the invention may be used 30 to treat diseases
medi at ed by nodul ation or regul ation of protein kinases. An- effective
-anpbunt". is intended to nean that anpbunt of an agent that, when

adm nistered to a mammal in need of such treatnent, is sufficient to effect
t r eat ment for a di systamic lupds erythdmbipsod) eheaatatoid arghriti$, psndasis, rmre ki nases.

-Thus, eg_, a . ther Ape el QILH'&% t he
'FormJI a l or salaﬁ'8 Lt;;%%éa}?g}%ﬂ%@ﬁ%ﬂu'éﬁ?e orrﬁglrao r%%&ftﬂﬁn reof 1s a
quantity suffi | CI ent and)ammmmd-abetegme&w) ngyrofegenprative @'ﬁ%’d%t i vi ty of one

"or nore kinases such nél&ﬁiqtﬁtﬁét%ﬁﬁé&to%ﬂ@irﬁér%%é&’ﬁé&& fa . that
.activity is reduced or eviated. 19 JHQ%I 2004 WO 268 PCTI U801101477

"Treating® is. inten8€erosis ienifis pigmenioga; Bs%st‘i'"’geéﬂe Tr lategi sease
condition in a nanﬂ&henuawﬁhaamuscdwmmhytdnabeneaemﬂegﬁneda,uoa)t | east in

part, by the activit e.or nor-e a C es: preventing
‘the .di sease .condi ti e'??%?ﬁfa%csa"?“’ﬂ‘ss ar?agg m%'&g'ﬁ'lg%t Jlfg larly when the
manmmal is found to las,sqmatadl\'etpmdarﬂlallhfamtlnl@.smeﬁmdlfmyelocm.t|on but has
not yet been diagnog la,hﬁﬂéra&léros:s Wﬂhaﬁdeaﬁr é@ﬂ‘o@i:elatéd‘mep' ting the

di sease condition; and/or alleviating the disease conditton. The inventjve.
“agents mdf be prepadisgasesiegatolegicaldiseasss (inclingbut pet Wﬁf‘ﬁé@’%"‘%cherres as
“descri bed bel ow, emahmagdaﬂ&&eﬁaﬁhﬂmge;&méabbaesmme ‘art using

N Lo L e M s L Schenes
Route 1 x =.ci, | Aarthritis), aspirin-sensitive rhinosinusitis, cystic fibrosis, multiple :
L sclerosis, kidney diseases and cancer pain.
15 The active agents of the invention- may also be useful in the mhnbnhon of the
' dev_elopment of invasive cancer, fumor anglogenesus and metast_ams
Moreover, the active agents of the invention, for example, as inhibitors of the
CDKs, can maodulate the Iev'él of cellular RNA and DNA synthesis and therefore are
" expecied o be useful in the treatment of viral infections such as HIV, human
20  papilloma virus, herpes virus, Epstein-Barr virus, adenovirus, Sindbis virus, pox virus
and the like. | | | |
Compounds and compositions of the invention inhibit the kinase activity of,
for example, CDK/cyclin complexes, such as those actwe in the G, or Gy stage of the
cel cycle, e.g., CDK2, CDK4, and/or CDKB complexes
25 The specific dosage amount of a cell-cycle control agent being administered to
obtain therapeutic or inhibitory effecls may be determined in a manner known in the
art according to the particular circumstances surroundlng the case, lncludlng, e.g., the
specific agent bemg admlmstered the route of admlmstratlon. the condmon being
treated, and the subject or host beung treated. An exemplary total dally dose of a cell-
30 cycle control agent, which may be admlmstered in smgle or mumple doses, contains a
dosage level of from about 0.01 mglkg body wetght to about 50 mg/kg body welght.
The cell-cycle control agents of the invention may be admlmstered by anyof a
variety of suitable roules, such as orally, rectally, transdermally, subcutaneously
intravenously, intframuscularly, or intranasally. The cell-cycle control agents are
35 ° preferably formulated into compositions suitable for the desired routes belore being

administered.
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JSEM B C D E F 15 The hal ogenated internmediate A can be obt aijaeg 4
~standard di at ozati on of -am no i ndazol e and treat rcit of the resulting
diazoniumsalt with an aé opriate halide salt, as CuCl or Kl-

don to a ford the 3-hal oi ndazole B is achieved b

“Further h !
t r eat ment %B?ﬁ&’g&sw tabl e base such as sodi um hydroxi de orPGISY¥d8I4H

hydroxi de and el enental hal ogen such as iodine. Internediate Bis protected
using 20 any number of suitable protecting groups and treated with a
(pr-eferably stoichionetric) alkyl or aryl boronic acid or ester and a
suitable Pd catalyst, for exanple, Pd(PPh3)4, to affect selective reaction
at ‘the CG-3 position. Further reaction wth-a second alkyl or aryl boronic
aci.d or ester. and,a,sui st affo

t abl e Pd ca
our o 5 5o h o kB OiR SRk &% it Bh R Piia e treiveRten: cd 1o
affor.d the ficomlpriss aneffective dmbuntds proeti-epdd aimtrolageit; opiosaligione 6OMBIeSt ent Wi t h

the specific gy eggprot ggmgragug héi c%éﬁfcgl %@%ﬁgﬁg%& A% glac dgorgd' tions for

removal of a TH ctin wgg are as \% and can
be R, and Rexcipiontfardhe pgg pihe\RerTsT Se3eHas P@DB@ISWUD&HO%&@M-

‘vari at i onsSEMolidyeBRRMRardNa&Rj as Gwemclade)l‘cﬁﬁéll 36§Fned|u}n for tﬁ’é’ aébal yst C G
The above. al ter@at I er(?%rllt hetic varjation Rout e i nvol ves treat nent of

5 intermedi at®" B?slt'g“sém%dl’w “&H‘ed'l“l@?l"”ﬂl‘?il ‘PF Bpdehadmixpg heas
hexanet hyt " diative,ingredienthwittppeartier, et dilufie iowited ygier, 6r(enalf3§|ﬁg 6r i nternedi ate

3 ?S?Sf'yé’t” Shely USRSl 0 Dbl e i N 0l S sy

el abor at ed ago@glggrr, pibe likeh daxemplagy ingredients, in addition to one or more cell-cycle .

' - 10 control agents and any other active ungredlents include Avice! (mlcrocryslalllne
cellulose), starch, lactose, calcium sulfate dihydrate, terra alba, sucrose, talc, gelatin,
agar, pectin, acacia, magnesium stearate, stearic acid, peanut ol olive oil, glyceryl -
monostearate, Tween 80 (polysorbate 80), 1 3-butaned|ol cocoa butter, beeswax

_ polyethylene glycol, propylene glycol sorbitan monostearale, polysorbate 60, 2-
16 - octyldodecanol, benzyl alcohol, glycine, sorblc acid, potassium sorbale dusodlum
' hydrogen phosphate, sodium chloride, and water.

The compaositions may be prepared inanyof a vanety of forms suitable for the
desnred mode of admumstratlon For example, pharmaceutical oomposmons -may be
prepared in the form of tablets, pills, powders, lozenges, sachets, cachets, elixirs,

20 suspensions, emulsions, solutions, syrups, aerosols (as solids or in liquid media);
ointments (e.g., containing up to 10% by weight of a cell-cycle control agent), soft-gel
- and hard-gel capsules. suppositories, sterile m;eclable solutmns, stenle packaged
'powders and the like.
. Similarly, the camer or dlluent may mclude tume~delay or time-release material
. 25 *known in the art, such as glyceryl monostearate or glyceryl distearate alone or with a
| | wax; ethylcellulose hydroxypropylmethylcellulose methylmethacrylate and the like.
A vanety of pharmaceutical forms can be employed. Thus, lf a sofid camer is
used, the preparahon can be tableted, placed in a hard gelatin capsule in powder or
_ pellet form orin the form of a troche orlozenge. The amount of solid cartier r_nay
0 vary, bul geﬁerally will be from about 25 mg to about 1.g. If a liquid carrier is used,
- the preparallon can be in the form of syrup, emulsion, soft gelahn capsule, stenle
injectable solution or suspensuon in an ampoule or vial or non-aqueous liquid
~ -suspension.
. To obtam a stable water-soluble dose form, a pharmaceutically acceptable salt
35  of an inventive agent is dissolved in an aqueous solution of an organic or incrganic
acid, such as 0.3M solutaon of succinic acnd or cltnc acid. If a solublé salt form is not
evallable, the agent may be dissolved ina suitable cosolvent or combinations of
15—



Route 2 H1 Ix. NaOH | SEM H Me3SnSnMe3 Pd catal yst |. SnG 21g3uyNad§e, HO,
. HOAc 3AQ TBAF d aminoethane F SEMci Rtl,Cul Pd rata 19 July 2004 WO

01/ 53268 PCT/t7S0110147 | ternatively, as shown i oute 2 above, a .
- 5-nitro . ndazol e can be " hal ogenated as descri bed ve for internedi ate A,'

to afford wotei@sgenpound H, by treatment with a suitable pepgseualnas
sodi um hydroxi de or potassi um hydroxi de and elenental hal ogen such as

iodine to yield an internmediate | after standard protection wth an
appropriate. protecting group. Treatnment of internediate | wth an.alkyl _
ditin . species, such as hexanethyl ditin, and a suitable Pd catal yst, can
afford internmediate J. Further reaction of nitro conpound J with an al kyl
"or aryl boronic acid or ester -and a suitable Pd catalyst affords the

3- subst i t ut edcosoname) ExdfapiEeisulialMicbivintyintlide busatkinatlinftet &ldfbRg, agent ,
B o o Rt RBC i Bl A58, o e RS
resul ting di agancentratiersd rangmg fiom Osﬁﬂ% althetolshvolghee.sM bompeundiof Bermiiadlor 8ir Kl
af for ds may be dissolved in DMSO and diluted with water.. The composition may also be in
5 'the formof a solution'of a saﬁ form of the ective ingredient in an appropriate aqueous
vehlcle such as waler or lsotomc saline or dextrose solution. | _

The composmons of the mvenuon may be manufactured in manners _

genera!ly known for prepanng pharmaceutical composutions e.g., using conventional
~ fechniques such as mmng. dlssolwng, granulatlng, dragee-makmg, lewgatmg,

10 emulsafymg. encapsulalmg, entrapping or lyophilizing. Pharmaceutical composmons
may be formulated in a conventional manner using one or more phys:ologlcally
accepwble camers which may be selected from excipients and auxiliaries that

. facilitsie processing of the active oompounds into preparations which can be used

| pharmaceutically. h : .

15 ~ Proper fonnulatlon is dependent upon the route of admlnlstrauon chosen.
-For‘in'ject:on, the agents of the invention may be formulated into aqueous solutions,
preferably in physiclogically compatible buffers such as Hanks's soluﬁoo, Ringer's
solution, or physiological saline buffer. For transmucosat administration, penetrants

_ * appropriate to 1he barrier to be permeated are used in the formulation. Such

20 penetrants are generally known in the art.

For oral administration, the compounds can be formulated readily by
combining the aclive compounds with phannaoeuucalty acceptable carriers known in
the art. Such carriers enable the compounds of the invention to be formulated as -

' - tablets, pills, dragees, capsules, liquids, gels, syrups, slurnes, suspens:ons and the

25 -.Ilke for oral mgeshon by a patient to be treated Pharmaceutical preparatlons for oral
use can be obtained using a solid excipient in admixture with the active ingred1ont
{agent), ophonally grinding the resulting mixture, and processmg the mlxture of
‘granules after adding suutable auxnllanes. if desired, to obtain tablets or dragee cores.

) 'Smtable exclplents include; ﬁllers such as sugars, including Iactose, sucrose

30 mannitol, of sorbrtol and cellulose preparations, for example maize starch, wheat
starch, noe starch, potato starch, gelatln, gum, hydroxypropyimeﬂmyl-cellulose. sodi um
carboxymethyicellulose methyl cellulose, or polyvmyipynol:done (PVP). It desired,

' dlsmlegratmg agents may be added, such as crosslinked polyvinyt pysrolidone, agar,
or alginic acid ora salt thereof such as sodium alginate.
3. Dragee cotes are provuded with suitable coa!mgs For thls purpose,

‘ concentrated sugar solutions may be used, which may optionally contain gum arabic,
" polyvinyl pyrrolidone, Carbopo! gel, polyethylene glycol, and/or fitanium dioxide,




intermedi ate hal o conpound L. Reaction of L with an al kyl or 1augyly 2bo4 oni c
-acid or ester and a suitable Pd catal yst affords t I nternmedi ate M whi ch
'is deprotected as befo to yield final conpound Rl and R2 are as

defi ned above, and can b , 15 and R2. 20 Route 3 H éR? oR'f , »a
0 A3 R3 AVO@USIES o | Route 3 shown above, 3-carboxyi ndBHVEWY4Yct i vat ed
to provide an active acylating species, such as with carbonyldiim dazol e,
which is. then treated with a 25 suitable al koxy-al kyl ami ne, such

: N, N-di ret hyl hydroxyl am ne, to afford the amde M Sel ective hal ogenation
of internediate A° with el enental hal ogen such as brom ne or iodine and
-preferably with a catal yst such as bis(trifluoroacet oxy) I odosobenzene or

bi s(acet oxy) i odosobenzene ields the 5-halo i &E‘Zm e Protection of
i nt er medi at e/FAYET SEPPRS AR St RHiE °’99’"%‘P"§F“Ed6&° ‘6&%‘3@%9!’%&01/01477 5
10 15 B' undpigmehiamekyrie awidadliolthoBbletsidr Bragestodtings for dentifieatidngtogr oup such as

PMVB. or. THP_ Acharactenze different combinations of active agents.’
Pharmaceutical preparations which can be used orally include push-fit
"B capsules made of gelatin, as well as sofi, sealed capsules made of gelatin and a
7 ' plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain the active
iﬁgredients in admixture with fillers such as lactose, binders such as slarches, and/or
,Iubncants such as talc or magnesium stearate, and, optionally, stabnllzers In soft
: capsules, the active agents may be dissolved or suspended in surlable I‘qmds such
10 as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, stabilizers may
be added. All formulations for oral-administration should be in dosages suitable for
such administration. For buccal administration, the'compes'i;ions may take the form of
_tablets or lozenges formulated in conventional manner. _
For admmlstratlon intranasally or by inhalation, the compounds for use
15 - according to the present invention are conveniently delivered in the form of an aerosol
spray pfesentation from pressurized packs or a nebulizer with the use of a suitable
- - propellant, e.g., dichlorodifluoromethane, tnchloroﬂuoromethane,
dzchiorotetraﬂuoroemane carbon dioxide or other suitable gas. Inthe case ofa
pressunzed aerosol the dosage unit may be determined by providing a valve to
.20  deliver a metered amount. Capsules and cartridges of gelahn for use in an inhaler or
insufflator and the like may be formulated containing a powder mix of the compound
and a suitable powder base such as lactose or starch
The compounds may be formulated for parenteral administration by injection
e.g., by bolus injection or.continuous infusion. Formulations for injection may be
25 presented in umt-dosage form, e.g., in ampoules or in mulu-dose containers, with an
added preservative. The oomposmons may take such forms as su5pensaons,
solutions or emulsmns in oily or aqueous vehicles, and may contain formulato:y
agents such’ as suspendmg, stabilizing and/or dispersing agents.
Phammaceutical formulations for parenteral administration include aqueous
30 sorutlons of the active compounds in water-soluble form. ‘Additionally, suspensions of
the active agents may be prepared as approptiate oily ln]ecuon suspensions. Suitable
lipophilic solvents or vehicles include fatty ofls such as sesame oil, or synthetic fatty
acid esters, such as ethyi oleate or tiiglycerides, or liposomes. Aqueous injection
suspensions may contain substances which increase the viscosity of the suspension,
35 such as sodium carboxymethyt cellulose, sorbitol, or dextran. Optionally, the
suspension may alsc contain suitable stabilizers or agents which increase the

24



~affords protected amide V. Reduction of C with an appropri at®eJule2 ant

such as. lithium alumn hydride or an equival ent hydride reducing agent
~yields key internedi at | dehyde D . R3 i's as deﬂ’i above, and is
preferably substituted or unsubstituted al kyl, prelerably | ower alkyl. .

20 - Route WOO0UHR6819 July 2004. WD 01153268 PCTI'USO / 01477 E&TASIVRI4T shown

above, .internmediate D is reacted with a substituted diamne B" and a

sui tabl e oxidizing agent such as sulfur to, afford the benzim dazole C'.

Conversion of conpound C to the corresponding borinate ester D" is

acconpl i shed by reacting with a suitabl e diboron species, such as

- di pi nacol at.odi boron, or other electrophific source of boron, with an
appropriate "palladiumcatalyst. Internediate, IT is further reacted with a

hal ogenat'ed acipbilityof tejepmpousids tesdllowferdhe P'ﬁ&?’ﬁ‘&d\‘ﬁﬁﬁ@%ﬁc&!‘%@wi’o gi ve
'5-substit ut edgjypskazol e i nternediate E'; which after appropriate

-d t ect ffords the final 19 |y 2004 WO 01/ 53268
I R AR I 0 I e e
“suitable di bq:themacemumpemmhopmhdlnnk:(vphnnla(sod:raihat)tde tbampound & ot her
et & hRRRAd b eoR AR IR ol koo 11D BRiRRPEAPLYRlifo RRlY Re! U

catal yst to gﬂ’ oron ester on o
- i'ntermediate dblhpomdagoemmﬂalesihedorasﬂlée%t!lﬁqﬂlwéeﬁgmw @efem. iclydingeforedi ate D .

Anot her_ al teféiarf,bmeme s&ex&&;ﬁaﬁeerc@&t&srmmﬁb f:sdé Highor,

intermedi'ate th, a_substituted. ar lide to provi de

R2 with a pal"f“@BP%'FHm‘?faW%t"S{clyaﬂfIFB“P&“Q‘;@'“‘(X?H" I‘i‘“$§°?'&r reacted with a
substitut ed ¢hamidteuiRalipatdepitable uprtmehdnee veHick inzdy'te mgintinest, edyemblesil] drur t o

Sorpeuns " PRI e RS e b b by
. - into the vitreous and aqueous humor.
Altemahveiy the active ingredient may be in powder form for constitution
. with a suitable vehicle, e.g., stenle pyrogen-free water, before use. The oompounds
may also be formulated in rectat compositions such as suppositories or retention
15  enemas, e.¢., containing conv_éntional supp‘ository. bases such as cocoa Bun'er_or
other glycerides. ' .
The compounds may also be formulated as a depot preparatlon Such long-
actmg formulations may be admlmstered by implantation {for example,
- subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example
' -_20 the compounds may be formu[ated with suitable polymeric or hydrophobic materials
(for example, as an emulsion in aﬁ sccep;able oil) or ion-exchange resins, or as
sparingly soluble deﬁvaﬁves for example, as a sparingly soluble salt.
A pharmaceutical camer for hydrophob:c compounds is a cosolvent system
comprising benzyl alcohol, a nonpolar surfactant a water-miscible orgamc polymer,
25 -and an aqueous phase. The cosolvent system may be a VPD co-solvent system.
VPD isa so!uuon of 3% wiv benzyl alcohol, 8% w/v of the nonpolar surfactant
polysorbate 80, and 65% w/v polyethylene glycol 300, made up to volume in absolute
ethanol. The VPD co-solvent system (VPD:5W) contains VPD diluted 1:1 with a 6%
dextrose in water solution. This co-solvent system dissolves hydrophobic compounds
30 well, and itself produces low toxicity upon systemic administration. Naturally, the
propomons ofa oo-solvent system may 'be varied consuderably without destroying its -
squblllty and toxncuty characleristics. Furthermore, the identity of the co-soivent
components may be varied: for example, other low-toxicity nonpolar surfactants may
be used instead of polysorbaite 80; the fraction size of polyethylene glycol may be
35 - varied; other biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl
pyrrolidone; and other sugars or polysaccharides may be substituted for dextrose

25



defined above. Yet another preparation of internediate E' camno bgy 2004
- acconpl i shed by reacting corrpound such as C direct with a suitabl e al kyl
“borinic acid or ester u suitabl e palladium cat sis. 15 Additi onal

~electro on specl es that can be used have the str oR3
" B-BB R po%‘e"évﬁ‘é%%s |§ as ‘defined above and two R3 groups*ﬁzﬁﬁ%’ypﬁ%z ring.
- Speci fic -exanples include: 20. X2 d X3 In Route 5 above, al cohol
“internmediate X, can.be activated for exanple by -25 reaction with a
sul.fonyl halide such as nethanesul fonyl chloride and a suitable base such
as triethylamne and this electrophilic species reacted further with a
nucl'eophi |l e. such as a substituted amine to afford the internediate X2

uhi.ch 1S then depr gkt o dRodherRld: NADMSARAEGIPTL 01477

under the appropriate conditions IS as can be R 2
R3 is as defPReaUNdsERay beraplayed, bpossmes apd exrglisiany iednows examples of

delivery vehicles or carriers for hydrophebic drugs. Cenam organic solvents such as
' dnmethylsu!foxtde also may be employed, aithough usually at the cost of greater
-85 toxicity. Addilionally, the compounds may be delivered usi,ng'a' sustained-release
~ system, such as Semipenneable matrices of solid hydrophobic po!ymers containing
the therapeutlc agent. Various sustained-release materials have been eslabllshed
and are known by those skilled in the art. Sustamed-release capsules may,

o depend‘ ng on their chemical nature, release 1he compounds for a few weeks up to
10 over 100 days Debending on the chemieal nature and the biological stability of the
' : therapeutlc reagent, additional stralegles for protem stabllizahon may be employed.

The pharmaceutical compositions also may compnse suitable solid- or gel- -
phase carriers or excipients. Examples of such carriers or excxplents mclude calc:um _
carbonate, calcium phosphate, sugars, starches, cellulose derivatives, gelatm, and

15 polymers such as polyethylene glycols. - _

‘ - Some of the compounds of the invention may be provided as salts with
pharmaceutically compatible ceunter ions. Pharmaceutically compatible salts may be
formed with many acids, including hydrochloric, sulfuric, acetic, lactic, tartaric, mallc,
succinic, etc. Salts tend to be more soluble in aqueous or other protonic solvents

20  than are the comresponding free-base forms.

A pharmaceutical comiposition according fo the invention comprises a cell- .

- cycle control agent and, optionally, one or more other active ingredients, suchas a
known ant:prolrferahve agent that is compatlble with the cell-cycle control agent and
suitable for the indication being treated.

25 The compounds are useful as anti-angiogenesis agents and as agents for
modulating and/or inhibiting the activity of protein kinases, thus providing
treatments for cancer or other diseases associated with cellular proliferation
mediated by protem kinases.

Therapeutically effective amounts of the agents of the mvenhon may be used
30 to treat diseases mediated by modulation or regulat:on of prolem kinases An
effective amount’ is intended to mean that amount of an agent that, when

administered to a mammal in need of such treatment, is sufficient to effect treatment
for a disease mediated by the activity of one or more kinases. Thus, e.g., a
therapeutically effective amount of 2 compound of the Formula | or I, salt, active

35 metabolite or prodrug thereof is a quantity sufficient to modutate, regulate, or inhibit
the activity of one or more kinases such that a disease condition which is mediated by
that activity is reduced or alleviated



SEM Y2 1) NNOg, ArOH. HRO TBAF. THF Y3 SEM K-. R2B(OH) 2, Pd caialygbodd Y5
".HIn Route 6 shown aboye, the core indazole structure is fornmed in an '
“annul ati on of a 2-hal o-—jnitroph’enyl aryl ketone Y@ith hydrazine to -
- provide.the requisite 3-aryl-5-nitroindazole Y2. nsequent protection and
reducti onwir@sszkss the amirie Y4. As described for Rout ePET/USPHIMETT zat i on;
treatment of the diazoniumsalt 10-with K, followed by Pd catal yzed ,
coupling of the iodo internediate with an aryl boronic acid affords the
protected 3, 5-bisarylindazole internmediate Y6. Standard deprotection then
yields the final products. R and R2 are as defined above, and can be R,
.and R 2. The preparation of speC|f|c preferred conpounds of the |nvent|on
is 15 -described in detail in-‘the follow ng exanples. The artisan will .
. fecogni ze that t Faealiogdinintended @d@%ﬁ"@%?aa‘efg%wlﬂé@"rﬁiﬁ diseasReRNdition fyapt ed to
‘prepare a NuEigimMhi, Qidﬂ%aﬂﬁhﬁa&ﬁa:wméaddoéﬁea&i intpR, by te Bétiviaylof dnefor exanpl e,
‘the synthesis .of hon- exe ‘}HFI rrgg}ugﬁ? ccor@ ng to the inpvention may
".be successf ulMefe aagesr sRAfngKAes; nB’&F‘f']"B aseeonflipn FOOPRYRAI A || od i n
‘the art, e.d.mamibl, peRoulpy whérethy manohal i foogl B Ge predisppéesitohgvigg heps, by .
Hchanglng 0 her suit.ab re ng routine
modi fi cati t5 Bg?ser%oggit's%hﬁ@%s %QSP%%SKG%HF%SF ﬁ a% h&uﬁg{/llnbéﬁf;lah ggfg‘%ﬂll ons
di scl osed henmhimrlhek!ﬂlme cendition; andfor alldviating:the diseasd ooadilio’s havi ng
appl i cability fory F@é}ﬁ&é rhgvb&ﬂapé}wdﬁwewa@mmeﬁyaaasyﬁ%’esw July

2004 V\D 01/ 53268 PCT
. . schemes as descn‘bed below employing the iechniques available in the art using

 starting materials that are readlly available. .
10 . Exemplary general Schemes 1-6, shown below. canbe used to make the

compounds of the invention.
Route 1

15 The halogenated intermediate A can be obtained by standard diatozation of
5-amino indazole and treatment of the resulting diazonium satt with an appropriate
halide salt, such as CuCt or K1 Funher halogenation to afford the 3-haloindazole B is
achleved by treatment with a sunable base such as sodium hydroxnde or potassmm
hydroxide and elemental halogen such as iodine. Intermediate B is protected using

20 any number of suitable protecting groups and treated with a (preferably
sto:chsometnc) alkyl or aryi boromc acnd or ester and a suitable Pd cata!yst, for
example Pd(PPhs)‘.. 1o aﬁect selechve reaction at the C-3 posmon Further reaction
with a second alkyl or aryl boronic acid or ester and a suitable Pd catalyst affords the
desired 3 5-disubstituted mtennedlate E which is then deprotected to afford the final

25 compound F. Deprotection conditions are consastent with the specific protectmg group
employed for example, acidic condmons for removal of a THP protecting group. R,
and R; are as defined above, and canbe R’ 1 ‘and R 2.

27



In the exanpl es descri bed bel ow, unl ess otherw se indi cated 4 luly 2004

. tenperatures are set forth in degrees Cel sius and parts and

percentages are by weig Reagent s were purchased om conmer ci al -
suppliers such as Al dricll Chemi cal Conpany or Lancaster sl?/nt hesis Ltd. and

"~ were used WP OH8 further purification 5 unless otherw se T

Tetrahydrofuran (THF) distilled from cal ci umhydride and N, .

N- di rrethylforrram de (DVF) were purchased fromAldrich in Sure seal bottles

and used as 'received. Al solvents were purified using standard nethods

readily. known to those skilled in the art, unless otherw se indicated. The

reactions set forth bel ow were done generally under a positive. pressure 10
of argon or with a i t ube, at anbient tenperature (unless otherw se

- stated); in anhyd%&%@e LF90s, and the reaction flasks were fitted with

rubber septa for the introduction of substrates and reagents via syringe.

- G assware was oven dried and/or hggfs drired.. Analytical thin |ayer :

chr omat ogr aphy TLg \mas performed on S backed silica gel 60 F 254
pl ates Anal tech and,-etyt ed EE‘" e appropriate 15 sol vent
‘ratios (v/v),¢ er bt ed i pp:-ep;-a&-%a]-t-e—'ﬁre-reactions wer e. :

assayed by TLC and ternp at cgh-asy) udged by the. consunption of starting
material ." Visualizat&nh of ANC plates was done with a p-ani sal dehyde
~ spray reagent or phosphonol ybdic Snd reagent (Al drich Chemcal 20 wt%in
ethanol) and activated with heaf: rk ups were typically done by doubling
the reaction vol'ume .20 witl& the reaction solvent or extraction sol vent and

‘then washi ng with ‘I‘h@ab&@'aﬁéﬁmﬁﬁbes%ﬂ&l@@ﬂ%n%h% neawr.woms%éa(mramrol ume of

the extractr on vol ume unl ess ot herwi se _indicated. Product so|utjons were
dried overd ariRigapesinte Rawherein Xis (A atinanaliad Aitip gpecias; suchas hexamed dlior at i on
~of the sol verdm. anwpdepnar:eéueedrym; mrdﬁnennanmmﬁyamapommemaa¢ noted as

soI \éegtscagm)v&d | ac%?i]@hfg a\ﬂasgﬁ?})g%pd" r'ﬁg%h’ egmyde ﬁéd(s“ Il et at.

er gra flash srlrca.
-gel (47-61 pnyteumurazteBrmmagebfurmeudebmeasd¢smh¢dme about -20:1 to 50: 1
“unt ess otherw se stated. Hydrogenation was. done at the pressure indicated
in the exanples or at anbient pressure. '.H NVR spectra were. recorded-on
a Broker 1hstrunent operating at 300 MHz. 30 or 500 Mz and’ BC- NVR spectra
wer e recorded oper @ourgg at 75 MHz. NWR spectra

| qu b NeOH m _SEMa
9 s o %g, ( |
© H

)-—)

¢

' ;EM , EM
' © MegSnSnMey Sipes
- €3oM ta
Q Pdcem . Eedestalt
Y u N
| _
J .
1.5aCR2 -
2. NaNO2, HOl, HOAC
3.4

gﬂot:na m daminoethane
2




. were obtained as CDCI 3 solutions. (reported in ppn), usi ng»chl,1@rﬂfﬁd@uas t he
.reference standard (7.23 ppmand 77.00 ppm) or CDsCD (3.4ppm and 4.8 ppm
and -49.3.ppn), or intd@eal tetranethyl si | ane (0.0 pm when appropriate.-
Ot her NVR . sol vents were used as needed.' Wen peaR®nultiplicities are,
r epor t ed, WOHW/SB288] owi ng 35 abbrevi ations are used. s (si n@CEUSHNE477
(doublet), t (triplet); m(rrultlpl et), br . .34 19 July 2004 WO 01153268 .
PCTI USO / 01477 (broadened), dd (doubl et of doubl ets), dt (doublet of
triplets).. Coupling constants, when given, are reported in Hertz (Hz).
Infrared (I'R) spectra were recorded on a Perkin-El mer FT-1R Spectroneter
-as neat oils, or as KBr pellets, and when given are reported in wave
nunbers (cm) 5 The nmass spectra were obtained using LSIMS or -
el ectrospray. All Maratively,ssishewn infipute Zakovgrenitedqdagole saebest ar ti ng

‘materials usadlo aidﬂ%sﬁiéﬁﬁﬁﬂeﬂ%b@’eﬂoﬁﬁl@ﬁﬁédﬁt@h,wmﬂlﬂtm uﬁmﬂ{ can be

prepared by ues kno I n th art Phe
H- | ndazol e 1 'Cli)' W‘; page S_L"'c d‘ﬁ“‘%”@ﬁﬁe ef '??a nh"df?ﬁee ﬁ“‘i)
"NaQSu. THF. Oe@rﬂdnt,al hmbg’b)x siszh 4inni td-j,ﬁeld)an Intdxim2)iaBR it star@ad pnnemonf I, N

droxane, BT i o hbbviae $rBRSRH Hrbop. NG of RnHEREE Vol bl o+ 0 67%
o specles such as hexamethyl ditin, and a suitable Pd catalyst, can afford Intermedlate

' J. Further reaction of nitro compound J with an alkyl or aryl boronic acid or ester and -
a suitable Pd catalyst affords the 3—subst|tuted indazole K. Reduction of Kwitha
 suitable reducing agent, such as hydrogen with palladlum catalyst or SnCl, affords
10 the amme Diazotization of the resulting s-amlno indazole and’ trealment of the
' 'resulnng diazonilim salt with a suitable halide salt, such as CuCt or Kl affords
- intermediate halo compound L. Reaction of L with an alkyl or aryl boronic acid or
ester and a suitable Pd catalyst affords the mtermedlate M which is deprotected as .
before to yield final compound_F. R, and R;_ are as defined above, and can be,R'
15  and Y. | R

20 Route3

H
N acid eclivation ,

HNOR({R1)

ORy
Ho N
Ry
3
prolection N‘
— s

_ In Route 3 shown above, 3—carboxyindaidle is activated to provide an acﬁ\}e '
, ‘ abyléting species, such as with carbonyldiimidazole, whi@:h is then treated with a '
25 - suitable alkoxy-alky ami'ne, such :N,N-dimethylhydroxylamine, to afford the amide A". -~
- ~ Selective halogenation of intermediate A’ with elemental halogen such as bromine or =
jodine and preferably with a catalyst such as bis(tﬁ_fluoroaéetoxy)iodbsdbenzene or
. bis(acétéxy) iodosobenzene'yiélds the 5-hailo indazole B', Protection of interm_edia'ie '
5



40% . 33% H A 1b (a) Internediate.l a - 5-Chloro-3-1odo-1 Ygjngdasey e:

. 5-Am no-1 Hindazole (15.41 g,116 mmol) was suspen ina mxture of
‘water (250 nL), ice (25 ), -and concentrated HCl 00 nL). The m xture
was 15 cooled in an icé®salt bath to an internal tenperature of -5 C  To.

this m xt W01/5868 added a sol ution of sodiumnitrite (8:78CEUSEY4T | )
-in water (75 nL), which had been cooled to 0 C. The resulting di azonium
solution was stirred for. 15 mnutes at -5 C. A solution of copper (1)
chtoride (14.9 g, 151 mmol) in concentrated HCI (150 nL) was cooled. to O
C and then added to the diazonium sol ution.dropw se, causing an orange 20
precipitate to form The cooling bath was renoved to allow the reaction to
warmto roomtenperature. Gas evol ution began at 10 C.internal -tenperature.
After stitri fuader stapdard cendifions wih a svitibleprajeefing groupsheh FEMB O THE on

subsi ded. Thetbldaplotettead 48O C Plikiuctibn B Ehith ablaghtopiRie fedbetrd subtb2H03.

di oxane. 80' 19 July 2004 VO 01/ 53268 1US01101477 _.he dto 60 C for 30
m nutes, t-hegmﬂ’ﬂb?'%'a%f‘ﬁ’%ﬁ%‘yegf aR e[y "‘E%E‘F;S‘F g @ %?twgfsie*he precipitate
was col | ect edhidnnediatet dldethyde DY rRytis andefined alravecandris prefesablyavbelileled ont or  over

-~ NaOH for 46 h - ' - )y 0-1 Hindazole (25.6 g) as a tan
powder. T isu@%%gﬁ@ﬁ?m%feg@%gmn ssolved in 1, 4-di oxane (400 nL). 3 M

Aqueous 'NaOH (400 nl) and iodine flakes (35.3 g, 139 nmol ) were added to
the solution. - After stirring at roomtenperature for 2 hours, the reaction
m xture was neutralized to pH=6 with 20% aqueous citric acid, causing the
dark color to change to |ight green. Saturated aqueous sodiumthiosulfate
.(-400 n) was added to the solution, causing ' : :

10
15

20 Route4



the color to change fromgreen to yellow, and the sol ution epgtJuhc2@et With
~ethyl acetate 10. (3 x 1000 m _). The conbi ned organic extracts were dried
“over sodiumsulfate, @gition filtered through a cgmrse frit, and -
concentrated to a greervsl udge which was then re solved in ethyl acetate-
(500 m.) , wo dijssfe8d through a. Cefte pad, and concentrat eBCEESH/@3#Een
solid. Purification by silica gel chromatography (25 %ethyl acetate in.
hexanes) yi el ded 5-Chl oro- 3-i0do-1 Hi ndazol e la (14.18 g, 44%from5 15
am no-i H.indazole) as an off-white solid: np = 198-199 C R =.0.53
(5(rethyl -acetatenexanes);'H NVR (DMSO-c) ‘87.44 (m 2H), 7.60 (d, 1H, J=
8.7 Hz),13.68 '(s, IH. Anal. (C7THACIIN2) 'C, H N (b) Internediate 1 b -
~ 5-Chl oro-3-iodo-1-12-(trinethyl silanyl}- ethoxynet l)II ]-1 Hindazole: -20
5- Chl oro-3-iodo-1H i ndazole l1la (8.86 g, 31.8 mml ) s Was di ssolved in THE

.(100 nL) and cooled in an ice-sal jjspaltk t-o 0C iI'g sodi umt-but oxi de
(3.67 g, 382 nmpol) was _addéd, an m_xt ur, red%t 0 C for 1 hour-
2- (Trimethylsilyl )eth why! ché &°(7.96g. 38-gunrpol) was then
.added, and stirring et Hued hour r Ftreqsol uti on was
diluted with ethyl acetmte 00 25 nL), washed wt ter (200 niL),. and
brine (100 m.): The organl% layer was dried over fghesi urp sul f at e,

filtered, and concentra ed. Silica gel chromatography (5 tgq 20% ethyl .
acetate i'n hexanes) naf rded 1 b (9.75 7 s ayellowloil:" Rf = 0.39
(5% et hyl ace.aan" o Hex HNNR(_C%;B@- -3dP¢s, oH), {0.87 (t, 2H, J=
8.1 Hz), ~3.55d, ) 8 1 Hz), 5.40Y(s, 2H)j, 7.43 (dd,} 1 H J =
8.9,1.7 Hz), 7:49 (m 2 .' 30 Anal. (CL3H18C 'IN2CSIi) C. H, [N.. . (c)
Intermediate 1c - 5-Chloro-3-styryl-I-[2-(trinethyl gl anyl) I
et hoxynet hyl ] -1 H-iFndazoI ehi""." . 5-Chl oro-3-iodo- SE‘E/H ndazpl e I'-b (553 ny,
1.35 mml), styryl bor gcid (3@0 ny, 2.03 | Naps - :
t et raki s(tri.phenyNpRegph# e 68 35 nyrpl

di ssolved in tolue g-vwand net hanol 3 ur at pd ague us _
sodi um bi carbonat € Sol ution (1.7 nmL) was added, anc?l 1 ®fle heated in a
90 C 19 July 2004 WO 011 3268 PCT/ USO /01477

R
R—X | tPd] - - Rex (P
PG o ﬁPG
@ 'XI " . /‘N —-——
A /7 . Hz "
2 , H . - 7 NH g
d N

deprotection { R™ S

In Route 4 shown above, mtermednate D’ is reacted witha subshhﬂed
diamine B” and a suitable oxidizing agent such as sutfur fo afford the benznmldazole
C". Conversion of compound C" io the correspondmg bonnate esterD"is

§ = accompiished by reacting with a  suitable diboron specles such as

dlplnaco!atodlboron, or other electrophll‘c source of boron, with an appropnate
palladium catalyst. Intermediate D" is further reacted with a ha!ogenated aryl or a|ky|
hallde under pafiadium catalysis to gwe 5-subsmuted indazole mtelmedlate E°, whlch
after appropnate deprotection affords the final compound H"
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oi l bath for 3 hours. Slight refluxing was observed. After coid duig2@@@# r oom
tenperature, the solution was diluted with water ( rrilL) and extracted
~with ethyl acetate (4 x m.). The conbi ned orga extracts were dried.
over magnesi um sul fate, ltered, and concentrated: Purification by silica
gel ‘chr omwioonyrsapisy (tol uene) gave pure 1c (350.7 nyg, 670/5'(35@5&11%71 ow oil :
R1 020 (toluene); 'H NI\/R(CDCI3) 8 -0.09 (s, 9H),.0.86 (t, 2H, J =28.1
Hz),- 3.55 (t, 2H, J = 8.3 Hz), 5.65 (s. 2H), 72-7. 4 (m 7H), 7.54 (d, 2H,
J ='7.6 Hz), 7.93 (d 1 H J=1.6 Hz). "3C NWR (CDCl 3). 8 -1.5, 17.7,
66.51-77.9, .111.0, 119.2,120.3,123.6, 126. 5, 127. 3, .

127.4,128. 0, 128. 7,131.6,136.9,139.4, 142.5.' Anal. (C2l H25CI N2QSi - 0. 02

- CHCI3) C H N, d. 10 (d) Internediate 1d -

5- Phenyl - 3-styryl - Aue[rm@ely,usmrwbmppamp)ls f@FW@WﬂétsH'ﬁbFe dibqron ndazole. To a -
~ solution of oRbb slﬁcﬁbléZQ&r mﬁlso&eééﬂ moi ) in
dry 1, 4-di ox%%’%sg&%h%S%gs&aﬂw‘& ' rblgﬁf/lléﬁ‘tggrom C ac 8'9 g, 0.571
mol), cesi @moeaarts’cﬁmemeza}s Pﬂ'ﬁ“’“’@‘ eiaystingiye bagppes er aboratiori of

tris(di benz) LoflphaRaeindnlcnpdte B isuocdmplshed Bs dgscrifedtib@iie for| ) . A

sol ution of trl-teriﬁgutyt phosphine in 1;4-dioxane (0.1 M O. 217 m.) was
added, an@ tt‘fé'm%? heated to 80 C for 6 hours. After cooling to room
tenperature, the sahathéraiiemate ctmhm&ldl cartthe ascomplishedhieyt regcliog irtgrmediate

- filtered thr?déﬂpdgfﬁ“g@lnhtsﬁbﬁﬁﬁe& d mfﬁ? fd lp@@}“},g alid@igah €Ci pi tat e.

The filtrate was over dﬁnﬂ tered, concentrated, and -
puri fied by saialystioglerd &) whigh rbefirapmicd vitha sibsisyvied diagine B #d@r 7. 2 ny.
33% as a colgg b‘i’eséud?iullg adent Sud®ls su(f&rQb aftéa the benzimddolé Gm}ot&uoﬂ 04 (s,

Y 022 730% e Spforaeks e dorpmotnd Fy. Pits 2b vefrnaibion e B8 AThas,, (o)

‘Exanple 1 - Sefiigbové- Styryl -1 H | ndazole: Intermediate 1d (68.1 ng, 0.16
ol ) s di 5901 veg ) homieRbilichds ffineliiet Ea baRtbopidetiBy rdatufly L) The

sol ution was heated ore cool ed room erature,
‘and extr act edomppindsusly ps Gt diregthewitiza suitable alisy! boriis acid o pSiRfHn S’rgﬁﬂ'?

.extracts wer ﬁle[d“ﬁﬁlcatg ¢ magnesi um sul fate, fil tered concentrated, and

art 'oﬁh.eﬁdb%os"théaﬁﬁtﬂl%QLeﬁ%S@aﬂﬁqén%z‘:’ a0 62 e i p 2L ‘“ﬁhexan?s)

0. 14 (25% ethyl acetate/ hexanes) H NVR ( CDCI 3) 86.92 (d,1 H J =6.3
HZ) 3 7.7 (M 1%@ &a

R,d oa,.,

where R; is as defiried above and two Ry groups can form a ring.

Specific examples include:

Saaes >CiHD< est ::o

20

G PG H

' NN 1.RgS000 N deprotection
NH 2.0 N 7~NH T
N R Rs . - Ry _ .
'Hh Nf;i ) /

) & ‘ o ' Xz X
in Route 5 above, alcohol intermediate X, can be activated for example by
25 - reaction wdh a sulfonyi halide such as memanesulfonyl chloride and a suitable base
such-as tnethylamine and thls electrophilic species reacted further with a nucleoph’le
such as a substituted amine to afford the intermediate X, which i |s then deprotected
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(s, I H, 10.3 (br s, 1 H. HRWS cal cul at
, , . ed for C21H, 7N2 297191
found 297.1398. Anal. (CZ H 6N2-0.71-120) C, H, N. 37 19 Jul yaggggmv_i\;)

01/53268 Exanple 2: 3, i styryl-1 HIlrtdazole H 1) NaNO2, HU. H2O 0 ¢

N 2) Kl ,0a90C 75% H OH vk 1), NaOBu,'tl. 0 C 2 |
N2) _ % H O , D ) SENR b1 SEM f
aH N JyGofispzéy ~ 'N (PLPAPd, NaHOD3,  2c Tok el NeCH, b Rl Ept OH,

refux 33 90% PCTI USOL/ 01477. (a) | ntermnedi
iate 2a - 5-1odo-1 Hindazol
5- Am no 1 Hi ndazole (10. 21 g, 76.7 mol) was suspended in a m xture gf >

under the appropriate conditions. R, is as defined above, and can be R'2. Ry rs as

d_eﬁned above.
.Routeﬁ
. o '
o :Jl NN EOH m s J(:E:
. R"
11 ' ’ Y2 b

EM

S
- Hm I)NaNOz.AGDH B0 ':. RB(OH);, Pd catalyst

Ry

Y5

SEM

m TBAF, THE
A3 RS

R, Ry

3\,21

Y6

In Route 6 shown. above the core indazole structure is formed in an
annulatlon of a 2-halo-5- nrtrophenyl aryl ketone Y1 with hydrazrne to provide the
requisite 3-ary|-5-nrtromdazole Y2. Subsequent protection and reduction provides the
amine Y4. As described for Route 2, diazotization, treatment of the diazonium salt

10 withKI, followed by Pd catalyzed coupling of the iodo mtermed‘ ate with an aryl
boronic acld affords the protected 3 5-blsaryl|ndazole rntermed:ate Y6. Standard
deprotectlon then yrelds the final products R, and R; are as def' ned above, and can
be R’y and R’.

. The preparatron of specrﬁc preferred compounds of the mventron is

15 described in detarl in the following examples “The artisan will reoognize that the
chemrcal reactions described may be readlty adapted to prepare a number of other
klnase 1nh|b1tors of the invention. For example, the synthesrs of non—exempllf ied
compounds accordlng to the rnventron may be successful!y performed by
modifications apparent to those skrlled in the art, e.g., by appropnately protecting

20 interfering groups, by changlng to. other suitable reagents known in the art, or by
making routine modrﬁcatlons of reactron condrtrons Attematrvety, other reactsons
dusclosed herern or known |n the art wiltbe recognrzed as havmg appllcablhty for
prepanng other compounds of the :nventlon
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water (100 nlL), ice (100 nL), and concentrated HCl (35 nl). ) r

.-cooled in an ice-salt bath.to an internal tenperat ( of 251-C|§:*.1ﬁ]lo (%Ut#se e
‘m xture was added a so ion.of sodiumnitrite (5. g, . 844mm|) |n
water (30 ni), which ha®® been cooled to 0 C The resultin a ,

- sol uti on Was01£B268r ed f or 10 minutes at -5 10 C, then a so?‘gf %Odtr‘%

potassiumiodide (15.3 g, 92 nmol) in water (50 ) was. added slowy N

‘ dropwi se. Significant foanm ng occurred with the first few drops of Kl

. solution, and then a black, tarry gumforned. After the addition was

conpl eted, the m xture was-heated to 90 C.for.1 hour. The tarry

preci pitate di ssolved and purple vapor- was evol ved during heating. The

reaction-was then cooled to roomtenperatur caus. e brown

. 1
precipitate to folnthe ﬂﬁ"@%r‘@é?’&et’Q?ISWVWSEBW"%*E%'BG'%@ ‘i;ﬁ't:'FF‘Bﬁ' 4%% r ati on,
and dried undgy sd%ﬂﬁhé&e&'d&su&-drﬂ@@pawﬂlpﬁr&&labééarﬁﬁvgtelgﬁﬁ% as a brown

powd Rt.= 028 (50% et h
TPH"0 = 6. 0 Fggent weig rutsiseg i qorimercileuppig bk ob Miger bR ER) o 1,50 1
I?:I)5 1%23 él S, Xdripanpoilancdsies ISyithb&y LidGindheralyseN, withoutfgther purificationi at e 2b -

10 g d‘H‘_I ”dlgé%% .m{,c%? 'ﬁﬁéﬁbgo&%gn ma&a@a%ﬂ. QYeivin Bydidbahd ¢ et hod

anal ogous synt’h atnent of internediate 2a with
i odi ne- and scl‘tleﬂdnneththmxnnd!e (QME) wesg parchasedifigaAidrigh in Spieseatfoliies gnd s 10y a5

X | RN RARERRGE
Sottat of howarkaeg B¥ eRe? ALTIed T vkt Pl e (. 1

'H J 8.7,1. BhQ%)Sk"'qd‘Mhe(fH‘-“flleﬁ"’ﬂe'“"sﬁ“gl(‘tfseﬁe 65 (s, 1 H).. (c) Internediate
g;nth gt I5CD| rr:a ;)doOI ﬁaejééaéudtﬁet-ﬂybmtbwwwe)reebﬁmgmmﬂhquemmtmmsore 5 By a

_ od simlar . to

dnodoi nda¥ol W?ﬁmﬂn fPF"é%&'Nﬂﬁt‘t bEES gtémkgr%gm% ur?‘%%re E?\gﬂleﬁa thoxyrret hyl
chloride af fanhytﬁ@sanh(eﬁtA%ndabe eeagtionfiashsavere fitied WOU%TTW o8

gcgzaz te/ hex ar]ﬁiﬁ)dugdéf%bs gér& \Qésﬁﬁ e. Wthssviird@ad bvendired énd?orB 1 Hz),

(dd, 1 H 3 ipaiarid %Wwﬂh'gt*g’guém&me@@my il ‘ﬁﬁ*’e}’%"“(“]a‘}" oL et at e 2d
| bo3 >-Dist y(rjytlackec{é’noétgél GUEH 284 (RatbnAyditpetel0l25 mympdrivhaiited with-the raumorﬁaée Styryl
- Poro ni ¢ a5 sgo?' ant ralids .(va)% anmldtan&@éwﬁgg sgproﬁra?e. Sfiletbd@BnOerd asédd- O
- ' by TLC and terminated as judged by the consumption of starting material.
Visualization of the TLC plates was done with a- panisaldehyde spray
reagent or phosphomoIdeic acid reagent' (Aldrich Cherntcal 20 wt% in ethanol) and
activated with heat. Work-ups were typically done by doubling the reaction volume
20  with the reaction solvent or extraction solvent and then washing with the indicated
aqueous solutions using 25% by volume of the extraction volume unless otherwise
- indicated. Product solutions were dried over anhydrous Na,SO, or MgSO. prior to
f ltration and evaporat:on of the solvents under reduced pressure on a rotary
evaporator and noted as solvents removed in vacuo.. Flash column chromatography
25 (Stilletal., J.Org. Chem 43, 2923 (1978)) was done using Baker grade flash silica .
gel (47-61 um)and a sil:ca gek crude matenal ratio of about 20: 1 to 50:1 unless
otherwise stated Hydrogenation was done at the pressure lndlcated in the examples
or at amblent pressure.
'H-NMR spectra were reeorded ona Bruker instrument operating at 300 MHz
30 or 500 MHz and **C-NMR spectra were reeorded operatlng at 75 MHz. NMR spectra
were obtatned as CbCls solutions (reported in ppm) usmg chtoroform as the
reference standard (7.25 ppm and 77.00 pprn) or CDSOD (3.4 ppm and 48 ppm and
49.3 ppm), or internal tetramethyisilane (0.00 ppm) when appropriate. Other NMR
solvents were used as needed. When peak multiplicities are reported, the following
35 abbreviations are used: s (singlet), d (doublet), t (triplet), m (multiplet), br



ng, 0.42 mmol) and tetrakis(triphenyl phosphi ne) pall adi um (48 &ing004. 042
"mmi) in toluene .(3.5 nL) and nethanol (0.5 nlL). Saturated aqueous sodi um
" bi carbonate 15 solutio 1.05 nm.) was added, and igae m xture heated in a 90
-~ Coilbath (slight refl - for 4 hours. After coolWg to room tenperature,

t he react‘ﬁ8rau§%§ poured into water. (16 nlL). and extract @t TVWSSHORTRY |

acetate ( The conbined organic extracts were dried over

magnesi um sul f at e, fi | tered, concentrated, and purified by silica gel

chr omat ography'(tol uene), to give 2d (170.9 ng, 90% as a yellowoil: R =

0.10 20 (toluene); "H NWR (CDCI3) S 0.01 (s, 9H), 0.98 (t, 2H, J= 8.5 Hz),
.3.67 (t, 2H, J=8.5 Hz), 5.73 (s, 2H), 7.17 (d, 1 H J = 16 Hz) 7.3-7.7
" (m.15H), 8.05 (s, 1 H. "3C NMR (CDCI3) 3 :

-1.5,17.6, 66tb4, er?ed? dhi‘gouaelaf%ublaep ) dB(ddaet D tripREs). 1Coufi6g GUBEGIS,  127. 8,
.128.6, 128.7, , 140..6, 143. 3 Anal
- (C29H32N2CSi Whﬁ'"l%i"e@mﬁe NH"Z‘%J"?Q) Example 2 - 3,5-Disty
- H 1 ndazol e: Exanpligiate )@eammadr@nwedgoaé’eﬂdﬂ EmﬁfréRﬁPeﬁng‘?‘%'at ment of

.2d h 3M HC N R b o
yel \|Mof,v sol i g2 rpqa\f\gfls@o&af Ir&f ?gﬁje %Hérvﬂ %V&yflre leportbdAaa0k AukBaedcrdY. a bri ght |

t at e/ hexanes) ;' H NVR
7.2-7.7 (5 Tedhass eotd were obgame@s%LSl M8y or glecifospyay. ﬁ#&ﬂlﬁ"&‘&ﬂ’gm f or
- &R3H, 9N\ 3233'%%%%“{\,% found 323.1552. Anal . 30 (023H18N2 0.5 HO C, H,
N. 39 19 July Ol/ 53268 Exa

i.i - Benzoi ni dazol - fheisfaringrpaatals ‘I'seHB} 'ﬁeﬁmﬁﬂéﬁ?’i °'Nia“"’°&)¥av R 2) SEMq.
RT SEM 1) a- - Bvtlibr MR Re preflred Gy tsh@uesdnodin e sm% 3b. 1b SEM Me3SnSnMe3,

Exam p e 1: S-Phenvl-s-StvrvH Hindazole

10
o 1) NaNOg, HCI, Hz0,0°C " SEM
Pty 1]NaOBuTHF 0°C i

Y,

o 7 H : H N,
' N 3)1,NaOH, H0, - N - 2) SEMOLOCho SEM-CLO0°Cto AT
‘ HzNV‘ 44%_' o |-=
. ’ - fa ¢ .

@’éﬁ
tBusP, Pda(dbals- Cs2GO03,

dioxane, B0 *C

' O
@/"‘\‘VB*Q”
{PhgP),Pd, NaHCOg3,
Toluene/MoOH, 80°C

.

67%

(a) Intermediate 1a — 5-Chloro-3-lodo-1H-indazole:
5 Amino-1 H-lndazole (1541 g. 116 mmol) was suspended in a mixture of
. waier (250 mL), ice (250 mL), and concentrated HCI (100 mL) The mlxture was
15 cooledin an :ce-salt bath to an mtemal femperature of -5 °C. To this mixture, was’
| added a so!utlon of sodium nitrite (8784, 127. mmol)in water {75 mL), which had been
cooled 100°C. The resulting diazonium solution was stirred for 15 minutes at-5°C.
A solutlon of copper ] chlonde (14. 9 g, 161 mmol) in concentrated HCI (150 mL) was
cooled to 0 °C and then added to the dnazonlum solutuon dropwise, causing an orange
20 precspltate fo form. The cooling bath was removed to aIIow the reaction to warm to
R room temperature.. Gas evoluhon began at 10°C mternal temperature. After stirring at
" room temperature for 1.5 hours, the gas evolution subsided. The flask was then




N (Ph9P) 2PdSr2. OH tol uene. reflux 93% CyMAP-1. Pd(OAc)Z Cshg guidoygne. 90

... C 52% H2NCH2CH2NH2. THF. 70 C EM (a) Internedi ate

1 -[2-(Trimethylsilanyl)-gahoxymethyl]-1 H benzol mi oIe (See Witten et.
al., J. Og. Chem 51,159 (1986) mcorporated herein by reference, for a
simlar pvaeusszey: Solid | H benzoini dazole' (30 g, 254 mmsomvadded in
smal | portions to a suspension of sodium hydride (10.2 g of 60% di spersion
i-n mneral oil,'254.mol) in DMF (350 nl-) at room tenperature. The mxture
was 10 stirred for 3 hours, and then cooled to O Cin an ice bath. 2-
(Trimet hyl silyl)ethoxynet hyI chloride (46.57 g, 279 mmol) was added -

dropwi se .over 10 minutes. The reaction was stirred for 16 hours, warm ng
to roomtenperature as the ice bath nelted, then poured into water (i i_),
. and extract etieated th 68°GJor erinides therrme!eéicgaﬁ °€- 1/eBravn presipiipe fasmedy t h

- brine, -dri echﬁé’ﬁr@cu MH&@ édﬂéét@d%chhMﬁ{rﬁﬂn ah®@ dfH6 8 Hh&dhdbssigagr puri fied

by silica gel omato to 85% eth acetate in hexanes) to give
b indigs

3a ('56.63 g, 0\;’@ Qi’ﬁ'f?é? gbvf_- |crudR 5-chigg-1 ?éitq.g)@s a tan powde.
acet at e/ hex anes) msumaeﬁmeaaate&uat_ﬂm%lvéd in ﬂH)ﬁoxﬂmeQ&)c(mL) 2 Aﬁueau& 1 Hz),

P21 5 oy eod kg S iy kel S6h g dnoi e gl ndghh, * 1) [0t
| nt er medi at e After stirriry dtechon @n{pﬂwa@ure foretHoytss theaeaction mtxtmmnwla!zeg! 10} - :
be nz O' m daz ol p?—l %%ﬁ%%@é&&%ﬂ%é ac?@%r?ﬁl\ﬂ the dark color to change to light green

‘Saturated aqueous sodium thiosulfate (~400 ml_) was added to the solution, causing
- the color to change from green lo yellow, and the solution extracted with ethyl acetate
10. (3 x 1000 mL). The combined organic extracts were dried over sodium sulfate,
suction filtered through a coarse frit, and oonceni_ratéd to a green sludge which was
then redissolved in ethyl acetate (500 mL), filtered through a Celite pad' and
,concentrated loa green solid. Purification by sﬂlca gel chromatography (25 %. ethyl .
: 'acetale in hexanes) ylelded 5-Ch|oro-3-|odo-1 H-indazole 1a (14 18 g, 44% from 5-
15 amino-1H-indazole) as an off-white solid: mp = 198-199 °C; Ry = 053 (50% ethyl
- acetate!hexanes) H NMR (DMSO-ds) 5 7.44 (m, 2H), 7.60 (d, 1H, J 8.7 Hz), 13.68
(s, 1H). Anal. (C;H.CIIN;) C, H, N. ‘
(b) Intermedlate 1b- S-Chloro—a-lodo-‘l-[2-(tnmethylsllanyl)-
ethoxymethyl]—'l H-indazole:
.20 - 5-Chioro-3-iodo-1 H-indazole 1a (8.86 g, 31.8 mmol) was dissolved in THF
(100 mL) and cooled in an ice-salt bath to 0°C. Solid sodium +butoxide (3.67 g, 38.2
mmol) was added, and the mixture stirred at 0 °C for 1 hour. 2-
T nmemylsﬂyl)emoxymemyl chlorlde (7.96g,382 mmol) was then added, and stirring
continued at 0 °C for 1 hour more. The solution was diluted with ethyl acetate (200
25 - ml), washed with water (100 mL}, and brine (100 mL). The organic layer was dried
over magnesium sulfate, filtered, and concentrated. Silica gel chromatography (5 to
20% ethyl acetate in hexanes) afforded 1b (9.75 g, 75%) as a yeliow oil: Ry=0.39
(5% ethyl aoetatelhexanes) 'H NMR (CDCl) 5 —0.06 (s, ©H), 0.87 (1, 2H, J= 8.1 Hz)
355(t 2H, J= 8.1 Hz), 570 (s, 2H), 7.43 (dd, 1H, J= 8.9, 1 7Hz) 7.49 (m, 2H).
30 Anal (c,SH,acuNzoso C,H,N.
{c) lntermedlate 1c—- 5-Chloro-3-styryl-1 -[2-(tri methylsllanyl)-
ethoxymethy!]—1 Hindazole:
5-Ch!oro-3-|odo-2-SEM-|ndazole 1b (553 mg, 1.35 mmol) styryl boronic acid
(300 mg, 2, 03 mmol), and tetrakls(tnphenylphosphme) palladium (78 2 mg, 0.068
35 mmol) were dissolved in toluene {10 mL) and methanol- (1 4 mL). Saturated aqueous
sodium bicarbonate solution {1.7 mL}) was added, and the mixiure heated ina 80 °C



N 9b (Ph3P)4PdCul. THF, rsflux O SnMe3 43% SEM TBAF, N 40128ulgdb§4 2004 0
WD 01/53268 PCT/ US01/ 01477 A sol ution of N SEM benzi m dazole (internediate
3a) (19.19 g, 77.25 mp in dry ethyl ether (150 g) and cooled to -78 C
“in adry icel/acetone bath, was added dropw se via.™Cannula to a-solution
of 'n-but yhao bk (46 nL of 2.5 Min hexanes, 116 rrrml) PETAISLMARTY | et her
(150 'm.), also cooled to-78 Cin a dry |ce/acetone bath. 5 Addition of the
benzi m dazol e sol ution took 10 minutes. Stirri ng was continued 15 .
m nutes |onger, during which time a dark red .col or devel oped. The resulting
aryll'ithium solution was added dropw se via cannula to a solution of iodine
.flakes (49 9,193 mmol) in dry ether (500 nmL), itself cooled to -78 C. in a
~dry icel/acetone bath. After the addition was conplete (10 mnutes), the
~cooling bath olBath fe3thead, Slight r¢flusing Bvas ebasrvedn Aftenaogling QEEPTlEMPRIBIIe. o war m

Tor 30 mnuteg, &éﬂu f ﬁg@%ﬁ&@@mﬂtﬁé}gﬁigyﬁ{g Gndbxtratied with et\%ta%éta 2&50L) was

‘added, and the mx u at ur at ed aqueous |um bisulfite

sol ution. (2 xmRoJhecymbimerdorgaria AXIECISHYRLP drjpeovgt magn 6'%%“&‘6'81 'ﬂ’ﬁfe st1% at e,
filtered, congmpddialead Puﬁmﬂtlmy JlllcS@et&‘ur&ildltbgiébl@lelu@ﬂiﬁ)@ﬁVé pwe 4pkas0to

.gi ve. 3- i o0do-n- SEM benzi m dazol'e 3b I I d: =
 60-63 C, F¥ 1m9.B77) as ayplipw ta'c&aP@P(dHﬁl"%wE? W%Fﬁzﬁ ‘a‘bé@? l\'s“ E@b@) 0. 92

(7t 512'(" J1_|—|)8({ ba—i"a):,a.m{)&a 64 (t, 2t .= 813 Hz3 555K 2H), 72584 (18, 7&1)1—15254 w&éﬁlgg? 035%
, m &

( MNa+) , found’%@ﬁ Wb%%‘”ﬁ Q? Fgﬁﬂ-l %W H1 g’.L“ !N%bg nt er medi at e
3¢ - 5-Cnl 0r011l1d,Zui.tnuzmstmdssnlzaayizyaenmmanmaa]? $31.6, 136.9, 139.4,

1425 Anal. (CmHgsCINZOSrO 02 CHCI}) C,H,N,Cl.
10 . o {d) Intermediate 1d - 5-Phenyl-3-styryl-1- [2-(tnmethylsllanyl)—

ethoxymethyl]—1 H-indazole: :
To a solution of 5-chioro-3-styryi-2-SEM-indazole 1¢ (209 4 mg, C. 544 mimol} -

indry 1 4-dzoxane (0.5 mL) was added phenyl boronic acid (69 .6 mg, 0.571 mmol),
o —cesmm carbonate (213 mg, ) 653 mmo}); and lns(dlbenzylldmeacetone)dlpallad' ium
15 (100 mg, 0.0108 mmol). A solulton of tﬂ—tert-butyl phosphme in 1,4-dioxane (0.1 M,

- 0217 mL) was added, and the mixture heated to 80 °C for 6 hours. After cooling to
room femperature. the solution was diluted with ethyi ether (20 mL), and filtered
through a Celite pad to remove the black palladium precipitate. The filtrate was dried
over magnesium sulfate, filtered, concentrated, and purified by smca gel

20 chromatography (toluene) to give 1d (77.2 mg, 33%) as a colorless oil: R;=0.09"
(toluene); ’H NMR (CDC!S) §-0.04 (s, 9H), 0.93 (t, 2H, J=8.1 Hz), 3.62 {t, 2H, J=
8.1 Hz), 5.76 (s, 2H, J), 7.3-7.7 (m, 14H) 8.17 (s, 1H). Anal. (C27H2oN208i%0.2 H0)
C,H,N.

(e) Example 1 - 5-Pheny}-3-Styryl-1/ H-Indazole

25 - Intermediate 1d (68.1 mg, 0.16 mmol) was dissolved in absolute ethanol (2 0
mL) and 3MHCI (2.0 mL). The solution was heated to reflux for 20 hours, coo!ed to
room temperature, and exiracled with ethyl acetate (3 x 30 mL). The combined
organlc extracts were dried over magnes;um sulfate, filtered, ooncentrated and.
purified by s:Fca gel chromatography (25 1o 50% ethyl acetate in hexanes), affordmg

30  the mle oompound (19.2mg, 40%} as a white solid: R = 0. 14 (25% ethyi
acetatemexanes) 'H NMRA (CDCl3) & 6.92 {d, 1H,J=63 Hz} 7.3-7.7 (m, 13H),8.20
(s, 1H) 10.3 (br s, 1H) HRMS calculated for CzqHq7N, 297.1392 (MH*) found
297. 1398 Anal. (CmH,sNz'O.? HZO) C, H N.
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20 (trlmethyl stannyl)-1Hindazole: A mxture of internedi ate1§Jp|y(2@g@5 g,
.15.3 mmol ), hexanethylditin (10.2 g, 30.5 mml), an

bi s(tfi phenyl phosphi ne) adi um(tl)di brom de (242 0.306 mmol ) -
~toluene (50 nL) was heat to reflux for 30 minutes, then cool ed, flltered
- and conceWOrateds Purification by silica gel chr omat ogr apryT/U11084750%

et hyI acet ate in 25 hexanes) gave 3c (6.34 g, 936/ 6) as a slightly yellow
“oil: R = 021 (5% et hyI acet at e/ hexanes), R = 0.23 (toluene); 'H NWR
(CDCI3) & 0.06 (s, 9H), 0.56 (s with small side bands, 9H), 0.87 (t, -2H,
J 8.4.Hz), 3.54 (t, 2H, J = 8.4 Hz), 5.75 (s, 2H), 7.34(dd, 1H, J=8.7, -
18Hz) 7.51 (d, .1 H J=8.7 Hz), 7.66 (d,1 H J= 1.8 Hz). Anal.
(CL6H27CI N2CSi Sn) o H C, N30 (d) Internediate 3d -

5- Chl or o- I-[Wﬁﬁwﬂﬂmymthyl]-&{l- :
[2-(trinmethylsilanyl)-ethoxynethyl]-1 1+benzoi m dazol-2-yl}-1 Hindazole: A
m xture of 3c (4.47 gH 10 03 mol ), 3b (4412 g, NaJ(‘,Ji 03 mml),H

tetrakis(trFphen Yol ' zﬁf‘b'&ﬁi" 5 (‘57@0 ,Ckr50 RS and copper (1)
00 4 :-h ' Mux for 1
cat al ys%5/¢(580 nlg o 5 rrrml and -Cut (2 ng, 1.05

iodi-de (190 nyg,
hour . . Addi ti oH
mol) were added, and refluxing .contgpued for 20 hourszhAf er cooling to
room.tenperature, the bl ack preC|p|tate vgs 41 19 July- 2004 WO 01/ 53268
~PCTIUS01/ 01477 filleted off, the fil eg.concentrated, andsBée residue
purified. by silica gel chronaﬁE@ru {18 uene) to gid pure 3d (229 g,
439 as.a col ajl.6g&snPiokc Wit

rrpN- 80-82 C Kf

0. 12 (10% et hypISEMEER GtodiT h g S 4 NR (CDCI 3) S
-0.15 (s, 9H), P86 (s, FORF, O 85 ttim2H—=3 K g =81 (t," 2H, J =
8.4 Hz), 3.60 (t, 2H, J = 82¢ HI), 3.6¥;‘( . 2H7 3= s. (s, 2H),
6.24 (s, 2H), 7.36 (m 2H), 7.47 (dd, 1 H J = 9. . ¢7.%7 (d, 1 H
'J =9.0 H), 7.62 (m 1 H, 7.91(m 1H)_,87|§(d 1H J 1 Hz).

~Anal . (C26Hg7CINdO2Si2) C H d, N (e)

- 5-Phenyl -1-12-(trinet hylwt hoxynet
[2-(trinethyisilanyl)-et @

tergedi ate 3e -
' { 1- 10 :
' dazol 2- yI) 11 H-| ndazol e:

(a) Intermediate 2a — 5-lodo-1H-indazole; .

-5 5-Amino-1H-indazole (10.21g, 76.7 mmol) was suspended in a mixture of
‘water (100 mL), ice (100 mL), and concentrated HCI {35 mL). The mixture was
cooled in an ice-salt bath to an internal tempefature of -5 °C. To this mixture was

. added a solution of sodium nitrite (5.82 g, 84.4 mmol) in water (30 mL), which had
E been cooled to 0 °C. The resulting diazonium solution was stired for 10 minutes at -5
_- 10 °C,thena éolution of potassiuin lodrde (163 g, 92 mrhol) in water (50 mL) was added
| - slowly dropwise. Significant foaming occurred with the first few jdrops of Ki solution,
and then a black, tarry gum formed. After the addition was completed, the mixture
Was ‘heated to 80 °C for 1 hour. Thé tarry precipitate dissoived and purple vapor was
, evolved during heatmg The reaction was then coo!ed to room temperature, causnng
- 15 _afine biown preclpllate to form. This precipitate was collecled by suction fi Itrallon
' and dried under vacuum to give 5-iodoindazole 2a ‘(1 4,,12.9, 75%) as a brown powder:
R, = 0.28 (50% ethyl acetate/exanes); 'H NMR (DMSO-ds) §7.40 (d, TH, J= 9.0 Hz),
756 (dd, 1H, J=8. 5,15 Hz), 8.01 (s, 1H) 8. 16 (s, 1R), 1323 (s, 1H) Anal. (CstlNz) '
I _AACHIN
i 20 (b) lntermedlate 2b~3,5- Duodo-‘l H-indazole:
- . Intermediate 2b was prepared by a synthenc method analogous to
intermediate 1a synthes:s Treatment of intermediate 2a with jodine and sodium
: .I_lydro_xlde yielded 3,5-diiodo-1 H-indazole 2b (84%) as a yellow solid: R;=0.39 (30%

S S



A mxture of 3d (192.0 ng, 0.363 mml), phenytboronic acid (§8ydv™040. 544
~mmmol ), paltadiun(ll) acetate (3.3 ng, 0.0145 nmol ), CyMAP-1 (See éd et at.
J. Am Chem Soe., 120, 2 (1998) for a simlar p!edure) (5.7 ng, O. 0145
~mmol ), and. cesiumfluoride (165 ng, 1.09 nmol) 4-di oxane (3.6 nli)
was heat eawo oi/s24800 C 15 oil bath "for 1 hour. After cool i RgTUSOLBBHIY
tenperature, the mxture was diluted with ethyl acetate (20 niL) -and
filtered.to renove the black precipitate. The filtrate was . washed with 1
M aqueous sodi um hydroxide (20 m ), dried over magnesium sul fate,
concentrated, and purified by silica gel- chromatography (0 to 4% methanol
-in dICh| ororrethane) to give 3e. (107 0 ng, 52% as a slightly yellow oil:

Ft, = 026 20. (dichl oronethane) "HNWR (CDCI3) 8 -0.15 (s, 9H),- -0.04 (s,
9H) ,- 0. 86 (t eﬂi}d—t}ceihlelﬂexhnesl-}tz’)-i,NlﬂﬂQBMSO dsmwed 3H1JH§)7Hzi,me(dﬂJl?.H J=8.1

"Hz), 3.66 (t,_ 628(5 2H) 7.37 (m 3H)
7.49 (t, 20, F 175]':5'"%%7@)"33 ‘635@13 My 91 (m 883 (s, 1
" Anal . (cszmzmozst)zn@rmm@pze M-ando—lbt jmethylsilagyl)- glhoxvmethvlﬂ

"H- Benzol m dazpdazérey! ) - 5- phenyl -1 H-indazol e: 25 Tet rabut yl ammoni um f | uori de

(1.0 Min THF 3.16 nL) anpd 1, 2-di am noet hape 8 Mot ) -were
added to Bt er med Py asyniBeticauetiod fimilas t 9L9§"H‘ffgqt71£ ggérggfg{:l on was heat ed

: ‘na 70 gf ;)l Iduedohndhmle ﬂﬂwhl@wc&;m mamdreatd@l(mmﬁawmmemmhmmz .
onger. er n _room.tenpera | ed w
et hgl acet at & o 6bﬁ?64§ﬂ§ﬁ§ %s%gpﬁ P#Wﬁ?ﬁviﬁé‘gﬁﬁgﬁi@g ﬁldlﬁkrﬁ
bi car.bonat S(GDGI;J&)-FDQS_’& ait)) 0.88Qt, 2Hhb= B4 glahﬁ@l(h?b!r-! w84 Hig)i B8P sv2h),

I Jd t I
ChPomat ogr aptyBetthy 5T ) 7ERUGE FLEH 1 300, Ayl L £5hgpe o°

(11-f - BentBoi m daz(ﬂ) ntermedint n%DlsWMUW@“W“('BBVW&\?WGQ‘W“as a white
'solid: Rf 0. 3madset hyl acetate/ hexanes);'H NVR (CDCI3) 5.7.21 (quintet

o 5oy, 7 70 (m Shinf voighi pdp{fociiay e s g adiedid g it o BB O )
HRVE cal cul atrag] of42miGaip atiditaldtipict§iphédphine) fafiadiom (48.9 mu28842 menal)iin y 2004
\g-)l g{_iié?s - 8 S%L)%gié n'(e%ﬁ]anoﬁﬁ @419_) ”S%?aﬂald' a%;t%&ﬁs dodh Lﬁm%%ﬁa% VI 1- phenol
' ' solution (1 .05 mL) was added, and the mlxture heated i na 90 °C oilbath (sllght reﬂux)
for 4 hours. After coo!:ng to room temperature, the reactlon was poured into water (156
mL) and extracted with ethyl acetate (4 x 50 mL). The combined organic extracts
were dried over magresium sulfate, filtered, concentrated, and purified by silica gel
chromatography (toluene), to give 2d (170.9 mg, 90%) as a yellow oil: R;=0.10
20 (toluene); "H NMR {CDCl;) & 0.01 (s, 9H), 0.98 {t, 2H, J=8.5Hz), 3 67 (t,2H,J=85
Hz), 5.73 {s, 2H), 7.17 (d, tH, J = 16 Hz), 7.3-7.7 (m, 15H}), 8.05 (s, 1H). ¥CNMA
(CDCla)8-1 .5, 17.6,66.4,77.7, 1101, 119.4,119.8, 123.3, 125.1, 1263 126.5
127.8, 1286 128.7, 1289 131.3, 1371 137.3, 1406, 1433 Anal,
(ngH@NzOSl’O 1CHCL9) C,H,N.
2 {e) Example 2 - 3,5-Distyryl-1H-Indazole
Example 2 was prepared analogous to-example 1, by treatment of 2d with 3M
HC! which afforded 3,5-distyryl-1H-indazole (33%) as a bright yellow solid: R¢= 0.11
(25% ethyl acetatemexanes) 'H NMR (CDCl;) § 7.2-7.7 (m, 16H) 8.076 (s 1H), 10.05
(brs, 1H). HHMS calculated for CoshisN, 323.1548 (MH‘) found 323.1552. Anal
30 (CstwNz-o.S H;0) C, H, N.
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di oxane. 90 'C 42% H (CH SBBr3 Cl CH2CH2Ci. 84 ' C 24% PCTI US%%&}%&(a)
cIntermediate 4a - 5-(3-Methoxyphenyl)-1-12-(trinmethglsilanyl) -
et hoxynmet hyl ] - 3- (1-[2-( | et hyl silanyl)-ethoxynet g -1 , :
" | +benzoi m dazol - 2-yi } i ndazol e: A m xture of internediate 3d (371.5 .
ng, 0. 702VWAN$2683- et hoxyphenyl boroni ¢ acid. (160 ng, 1.REF/GEa0I477
pal | adi um(.I11) acetate (7.9 ng,0.0355 nmmot), CyMAP-1 (See A d et. al., J..
"Am Chem Soc., 120, 9722 (1998), 10 incorporated herein by reference for
a simlar procedure) (14 ng, 0.0355 mmmol), and cesium fluoride (320 ny,
2.11 mmol) in 1,4-dioxane (7.1 nm.) was heated in a 90 C oilbath for 22

- hours. After cooling to roomtenperature, the m-xture was diluted with

et hyl acetat% fllteredtor IakpreC|p|tate The -
filtrate was=28% % Benzoimidazal-2- eeoncertrat ed, and purified by
silica gel 15 chromat ography (10% et- hyI acet ate I n hexanes) to give 4a
"(1178. 3 ng, 420/0) as a slightly | 0 = (10% et hyl

acet at e/ hexanes)a N SINE: , yﬁha Hy: '78 983 (s, 9H),0.86 (t
2H, J=.8.1 Hz), 5/>H—,'—2-Hr ——3—64:»(  p=18.1 Hz), 3.66 (t,
L2H, ) = 8.1 Hz) NBIW (0% B85 (s, 2B§% 6. 2 N2H) 6.93 (ddd, 1 H,
J= 1.1, 2.5 8.1 Hz), 7.27-7. 4 (m 5H), 7.63-7.786(m 2H),. 7.77 (dd, 1
H J =1.5 87 Hz), 207.93 (m 1 H 8.87 (s, 1 H). Anal . (CSSH44N4CBSi 2)
C, HN (b) Exanple 4. - 3-[3-(1

‘H-Benzol mi dazol - 2-yi PEM1-i ndazol - 5-yI ] -§FNenol : A sol ution &M i nt er nedi at e

4a (88.3 ng, O.FARHDI Medts Loet 0 Mas treated with
-boron ‘tribrom ..@ N e :E?dmﬁe N(lm&pm@ nmet hane, 0.588

L) and heat éd t o r ekl ux our..  Std. ont1 nu d M 25 room
tenperature for 1§ hours. Water (5.4 ni -vx‘?a d’ded angd ring continued
“for. 19 July 2004 01/ 53268 PCT/-USOL/ 01477 L :
een 0%

(a) Intermediate 3a - 1-[2«(Trimethylsilanyl)-ethoxymethyi}-1H
5 benzoimidazole:

(See Whrtten et al, J. Org Chem. 51, 1891 (1986} mcorporated herein by
reference, for a similar procedure): Solid 1H-benzoimidazole (30 g, 254 mmol) was
added in small pottions to a suspension of sodium hydride (10.2 g of 60% dispersion
in mineral oil, 2564 mmol) in DMF (350 mL.) at room temperature. The mixture was

10 stied for 3 hours, and then cooled to 0 °C in an ice bath. 2-
(T nmemylsrlyl)ethoxymeﬂ'lyl chloride (46.57 g, 279 mmol) was added dropwrse over
10 minutes. The reaction was stirred for 16 hours, warming to room temperature as
the i ice bath melted then poured into water (1L), and extracted with ethyl aeetate
The organic layer was washed with’ bnne, dried over sodrum sulfate, filtered

15  concentrated, and purified by silica geI chromatography (50 to 85% ethyl acetate in
hexanes) to glve 32 (56.63 g, 90%) as an amber oil: R;=0. 40 (50% ethyl
acetatelhexanes), 'H NMR (CDCl;) § —0.04 (s, 9H), 0. 90 (t, 2H J=8.1 Hz) 3.50{t,
2H, J=8.1 Hz), 553 (s, 2H), 7.31 (m, 2H), 7.54 (m, 1H), 7.81 (m, 1H). 7. 9% (s, 1H).
Anal. (C,3H20N208P0 5 HZO) C,H,N.

20 (b) Intermediate 3b — 2-Iodo-1-[2—(mmethyls|Ianyl)-ethoxymelhyl]-1H-
benzormldazole



30 minutes at roomtenperature. The mxture was diluted w thtelieyRgds et her
(30 nL), and washed with saturated aqueous sodi um bi carbonate sol ution (20
m.). The organic |ayer s washed with 1 M NaCOH ( 30 nL). The ceonbined
agueous, washes were-acidified to pH =1 with 6 M H®and extracted :
" sequent i akyeivistds ether 5 (30 nlL), ethyl acetate (30 nli), PEOMAIS0i/01477
di chl oronethane (2 x 20 nmL)..These organic extracts were conbined, dried
over -magnesi um sul fate, fil tered, concentrated, and purified by silica gel
chr omat ogr aphy (50 to 75% et hyl acetate-in hexanes).to give the phenol 4
(11:6 ng, 24% as a white powder: 'H NWVR (DVMBO-dc,) 8 6.78 (dd,.IH, J 1.9,
7.7 Hz), 7.12-7.27 (m 4H), 7.31 (t, 1 H J=7.7Hz), 7.52 (dd, I H, J= 2.1;
6.6 Hz), 10 7.71 (d, 2H, J =1.1 Hz), 7.76 (dd, I H J =1.5,"6.8 Hz),
8.67:(s, 1 H), 9.A%okionlof NSEM-banfididasole lirtehmedide 88) ({S19 g,7)7.25HANB) in

T Benzol m dadbi<m! oher 0o BefaditBel - 10 o iy erifiibne teiE iRy S,
Ci CHZCH2Cl, 8bp@iseNia chsnylalo asalutiph of Gbutyliithium (46 mL of 2.5 M in hexanes, 116
S (1H Benzo! dirlaoigh b 1S | S LBBEAN bt n o cyladltone Tah sarTe cr ude

reaction m xture exa was obt ai ned al'so va)l el glﬁd t he
met hoxy ph&ny Adgifie %’@%b%@"ﬂ‘!ﬂzf"ﬁ\ﬁg““% @8\‘ 0 Minvitess StFing Mas 15(88.3 ny,

_ ? 114317 rmgl) |nﬂmﬁes2loﬁl;.re]§mé|ﬂﬁg>ﬁﬁsbﬁﬂﬁe é%la& reaeqlaﬂdevuam rRetreshitingt h bog gnm)
ri brom de-ne . su e in
“and heat ed téwm'ﬁ?‘l'"ﬁi 'f"kﬂ"“ff‘sﬁgg?de&(' W'P? 'ﬁ Gl &%ﬁesr?hu?%ﬂ ﬁ%ﬁak?\? oom
t enper at ur e fgot93lGmbl irdry eftiést (860 §b), (ils&ﬂ_t)ooledso altRiWlin aadmlcglacetomm cont i nued
for 30.m nut fﬁe%e %8&5%@%%&%& (?0 mifiRed]] e H&&mﬁiﬂ%&%:ﬁ&eﬂﬂ 4y 1 et hyl

ether (30 rrL) urat ed agueous i um bi car onate
sol uti on 1020 r@shmwmumwawl@yﬁﬁ’ to waggder Jainiesiean inferaal emperglépiof 319 30
-nL). The orgapj wadteyes0 mL)W% ddied) afld tROmixfutd W& Wakhed its eativatideduesusd
P e B Shd il o U A RE B dres i pF e |7
: suli_ate. filtered, concentrated, and purified by saI'ca gel chromatography to give 3-
iodo-n-SEM-benzimidazole 3b (22.84 g, 80%) as a yellow solid: mp = 60-63 °C; Ry=
15 070 (ethyl acetate); '*H NMR (CDCl,) §-0.04 (s, 9H), 0.92 (t, 2H, J= 8.1 Hz),3.58 (t,
2H, J=8.1Hz), 553 (s, 2H), 7.27 (m, 2H), 7.51 (m, 1H), 7.73 (m, 1H). HAMS
calculated for CisHqsIN;OSiNa 397.0209 (MNa*), found 397.0204. Anal.
{C13H4sIN,OSi) C, H, |, N.
(c) Intermediate 3c - 5-Chloro-1- [2-(trlmethylsilanyl)-ethoxymethyl]-a-
- 20  (trimethyistannyl}-1H-indazole: |
A mixiure of intermediate 1b (6.25 g, 15.3 mmol), hexamethylditin (10.2 g,
-' 30.5 mmol), and bis(tﬁpheriylphosphine)pa!ladium(ll)dibromide {242 mg, 0.306 mmol)
in toluene (50 mL) was heated to refiux for 30 minutes, then cooled, filtered, and
~ concentrated. Punﬁcat:on by silica gel chromatography (6 to 50% ethyl ; acetate in
25  hexanes) gave 3c (6.34 g, 93%) as a slightly yellow oil: R =021 (5% ethyl
acetateméxanes), R; = 0.23 {toluene); 'H NMR (CDCl5) 5 —0.06 (s, 9H), 0.56 (s with
small side bands, 9H), 0.87 (4, 2H, J = 8.4 Hz), 3.54 (1, 2H, J= 8.4 Hz); 5.75 (s, 2H),
7.34 (dd, 1H, J=8.7, 1.8 Hz), 7.51 (d, 1H, J=8.7 Hz), 7.66 (d, 1H J 18Hz) Anal.
o (C,5H27ClNzos|Sn) C,H,CLN
30 . {d) Intermediate 3d - 5-Chloro-1- [2-(tnmethylsllanyl)—ethoxymethyl}«S-ﬂ- _
[2-(trimethylsnIanyl)—ethoxymethyl]-1 H-ben20|m|dazol-2-yl}-1 H-indazole:
A mixture of 3¢ (4.47 g, 10.03 mmol), 3b (4.12g, 11.03 mmol),
" . tetrakis(triphenyiphosphine)paliadium(0) (579 mg, 0.50 mmol), and copper(l) iodide
{190 mg, 1.00 mmol) in THF (100 mL) was heated to reflux for 1 hour. Additional
'35 catalyst (580 mg, 0,50 mho!) and Cul (200 mg, 1.05 mhiol) were added, and refluxing
~.continued for 20 hours. After cooling to room ién]perature, the black precipitale was

S 2 41 , .
S



(DVMSO-d5) 8 3.86 (s, 3H), 6.98 (dd, 1 H, J = : ),
~ 3H), 7.30 (d, 1 H J=7.8Hz), 7.45 (t, 1 H J =7, ),
=1.8, 5.7. Hz), 7.75 ( H, '.308.70 (s,1 Hy 1*@ (s,

- 1. H. HRMB cal cul ated f Cz1HI5NAONa 363.1222 (MNa), found 363.1225. 19,
July 2004WADIgEB2@3268 PCTI US01/ 01477 Exanple S 3- (1 H BePLIVGROHAKGY - 2- |
-5 2-fluoro hen | -1 Hlndazole SEMIF SEMN G ~Y 'DHr 1 Cl ,SEM CyNAP-1,
"Pd(QAc)2, CsF, Ndi ,70 -C TBAF. H2NCH2CH2NF2. THF, 70 C 18% 43%.H (a) -

I nternmedi ate 6a -5-(2-Fluorophenyl)-7-[2-(trinethylsllanyl)- '

et hoxynmethyl ] -3-{1-[2-(trimethyl silanyl)-ethoxynethyl]-1 '
. H-benzoi m dazol-2-yl)- 1 Hindazole: A mxture of internediate 3d (419.0
nmy, 0.792 mol), 2-fluorophenylboronic acid (166 ngy, 1.19 mmol), -
pal I'adi un{( | 1)filteied pHthe (iInalg capcentrated pnd|the residuppurified pyilicagel d et . at.., J.
Am Chem  SOGhrormkddyr ®iubAS I8 Jive PGRAAYE 2 R RidtokiesLéipiigice, for a
simlar procggure% .(alp%i:r'?_ %804bmn\%%ﬁgnd gefi um fluori d&ﬁ%ﬁ%m)fgg 2. 38
mol ) in 10 ShsElaesensianding: goRe POHRS ChBat @12 (1T%pthd agetap fisk Bt=1 hour.
As Ogl %Spart :oads (EARVIEY; gmn/\@mfu)seomaqs, gm.r-a.lo?ed, bHﬂblBﬂ((,‘ﬁﬂi)Jagﬁtl-&_l),e (12
my, 0. n - : : r : lrring
conti nuedgg? &ﬁ%&gﬁo‘%% 'Tlﬁ]’ é%O ﬁf%r’o =c%g?'?ﬂg%t1 &' %ﬁ% é‘g%%gﬁa@ﬁf'&%t he

m xture was @idquseaH)t . se{netn)) 7.4 @datld, [S5RQ0A.) Hz)an87 {d, 1Hed e@.0HR)s enDVe t he
bl ack  preci pizted! @, 1y %1, 17 6%+ V-S4 AYNSAndIRBAES CH0.S1) €. H, G,

2.1, 7.8 719.9uly 2004 (m
7.52 (dd, 1 H J

"1 H), 13.70 (s,.

S

(e) Intermediate 3e — 5-Phenyl-1-[2-(trimethylsilanyl)-ethoxymethyl}-3-{1-

10 [2-(trimethyisiIanyl)-éthoxymethyl]-‘i H-benz_oimidazol-z-yl}d H-i'ndazol_e': . |

‘ A mixture of 3d (192.0 mg, 0.363 mmot), phenytboronic acid (66.4'mg, 0544
. mmol), paltadiumi(Hl) acetate (3.3 mg,0.0145 mmol), CyMAP-1 (See Old et al., . Am.
" Chem. Soc., 120, 9722 (1998) for a similar procedure) (5.7 mg, 0.0145 mmol), and..
cesium fluoride (165 mq, 1 .09 mmol) in 1,4-dioxane (3.6 mL) was heatedin a 100 °C

15  oitbathfor 1 hour. After cdoling‘ to room temperature, the mixture was diluted with
ethyl acetate (20 mL) and filtered to remove the black precipilate_. The filirate was
washed with 1M aqueous sodium hydroxide {20 mL), dried over magneéium sulfate,
concentrated, and purified by silica gel chromatography (0 to 4% methanolin

_ - dichloromethane) to give 3e (1 07.0 mg, 52%) as a slightly yellow oil: Ry= 0.26

20 . (dichloromethane); *H NMR (CDCl;) 5 -0.15 (s, 9H), -0.04 (s, 9H), 0.86 (1, 2H, J = 8.1
' Hz), 0.95 (1, 2H, J= 8.1 H2), 3.61 (t, 2H, J=8.1 Hz), 3.66 (t, 2H,J=8.1Hz),5.85(s,
2H), 6.28 (s, 2H), 7.37 (m, 3H), 7.49 (1, 2H, J = 7.5 Hz), 7.63-7.80 (m, 5H), 7.91 {m,
1H), 8.88 (s, 1H). Anal. (Ca:H.eNO:S1*0.4H;0) C, H, N.

Example 3 - 3-(1H-Benzoimidazol-2-yf)-5-phenyl-1 H-indaz'oile:"

95 . Tetrabutylammonium fluoride (1.0 Min THF, 3.16 mL) and 1,2-diaminoethane
(95 mg, 1.58 mmol) were added to intermediate 3e (90.2 mg, 0.158 mmol).,;The
solution was heated in a 70 °C oilbath for 20 hours, then heaied to reflux :fOI_' 24 hours
'_Ionger. After cooling to room temperature, the solution was diluted Wi_t'h ethyl acetate
(30 mL) and washed with saturated aqueous sodium bicarborial_e_s_oluﬁon (20 .mL).

30. The organic layer was dried over magnés_ium sulfate, filtered, concéntraied, and
purified by silica gel chromatogrép_hy (25 to 50% e_thyl écetaté in hexanes) to give 3- ; ‘
(1 HBenzdimidéZol-Zyl)-5-Phenyl-1 H-Indazole 3 (33.9 mg, 69%) as a wtiite soiid: ﬁg
= 0.30 (50% ethyl acetate/hexanes); 'H NMR (CDCly) § 7.21 (quiniet of d, 2H, /=57,
1.5 Hz), 7.39 (1, 1H, J= 7.4 Hz), 7.53 (1, 3H, J=175 Hz),7.76 (fn, 5H), 8.71 (s, 1H),

35 13.01(s, 1H), 13.70 (s, 1H). HRMS calculated for CooHisNg 311.1267 (MH'), found
311.1283. ' ' '
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15 sulfate, concentrated, and purified by silica gel chronmatt@daphgo4 10%

. ethyl acetate in. hexangs) to give 6a (155.6 ng, 43% as a colorless oil:
"H NVR (CDCI 3) 8 -0.14- 9H), -0.03 (s, 9H), O. (t,.2H, J-81Hz)
0.95 (ty 2H, J=8.1 Hz), 3.61 (t, 2H, J=-8.1 Hz), 66 (t 2H, J
Hz), 5.86WO0UBMB 6.27 (s, 2H), 7.154.39 (m 51-1), 7, 57P¢Tﬂ!§01f’t’1ﬁ774H)

. 7.88 (m-1H 8.82 (s,1 H. Anal. (C32H4, FN4A02Si 20. 4H20) C, H N 20 (b)
Exanple 6 - 3-(1 H Benzoi mi dazol - 2-yl)-5-(2-fl uorophenyl)-1 H indazol e:
Exanple 6 was prepared by a synthetic method anal ogous to exanple 3.
Treatment of internmediate 6a with tetrabutyl ammoni um fl uoride afforded 6
(212 ng, - 18% as a white powder Rt 0. 35 (50% et hyl "acet at e/ hexanes) ;' H
NVR (DVBO-d;)_25 .8 7.20 : .62 (m 2H), 7.74
(m 2H) 8 ':""'_Il.zJ.v'f_ 8 A Le :

"1 H, 13.75 (s,1 H). HRVS cal cul at ed for C20H14FN4 329 1202

MH+) , "found. 329. 121 AXI al . (CaH1gEM. 1.1 H2O C, ggyN Exanple 7':

(
3-fl '"H-Benzoi m d ol £ v1} 5- 4ms\{§h ghenyl)-1 | 4- ndqgo e 7a' SEM | NA
1) 'i{hz) Me2S curﬁ b () "I nter @ ' - |

3. CHC.
.5Iod03((E) SN

-1(2tr|rreth sIIal_y ROXYEETRY1 ) - 1 H i ndazol e:
| nt er medi at e C}a was FQM ed PQQ tFoi nflazpl e (Achos-FMyani cs, a
~divisicon of Fisher aScijentific, rg, PA |n£avsseps according to
‘the net hod used ar e 2% _0 '
6-1 udo-3-((E) - styryl (2-trinethylsilanyi-ethoxyneth 1 Hindazole from
6 10 nitroindazole (Found in: Kania, Braganza, et al., patent application

" Corfpounds and

(CH;),S+BBrg

H
N
p N
CICH,CHLOY, 84 *C '

24% - 4 N@
' OH

(a) Intermediate 4a -5-(3-Melhoxyphehyl)—1-[2-(trimethyls!|anyl)

5 ._A_ethoxymethyl] -3-(1 [2-(trimethylsiIanyl)-ethoxymethyl]-1 Hbenzo:mldazol-z-yl}-
1H-indazole:

- A mixture of intermediate 3d (371.5 mg, 0.702 mmol), 3-
_methoxyphenylboronic acid (160 mg, 1.05 mmol), palladium(ll) acetate (7.9
mg,0.0355 mmo), CYMAP-1 (See Old et. al., J. Am. Chem. Soc., 120, 9722 (1998),

10 ihcorporated herein by referencé. for a similar procedure) (14 mg, 0.0355 mmol), and
cesium fluoride (320 mg, 2.11 mmol) in 1,4-dioxane (7.1 mL) was heated in a 80 °C
oilbath for 22 hours. After cooling to room terﬁpeiamfe. the mixture was dilutegi with -
ethyl acetate (50' mL) and filtered to remove the black precipitate, The filtrate was

- dried over ‘mégnesium sulfate, concenhéted' and purified by silica gel

15 chromatography (10% ethyl acetate in hexanes) to give 4a (1783 mg, 42%) asa 7
slightly yellow oit: Ry=0.20 (1 0% ethyl acetatemexanes), H NMR (CDCL—,) 8-0.14 (s
9H).-003(s,9H),086(t,2H J=8.1Hz2), 095(t.2H J=8.1Hz), 3.61 t,2H J=81
Hz), 3 66 (t. 2H, J=8.1 Hz), 3.91 (s, 3H), 5. 85 (s, 2H), 6.27 (s, 2H), 6.93 (ddd 1H, J=
11,25, 8.1 Hz), 7.27—740(m 5H),_763-770(m 2H), 7.77 (dd, 1H, J=15, 87Hz) E

20 7. 93 (m 1H) 8.87 (s. 1H). Anal. (CasH“N403813) C,H,N.
(b) Exampie 4 - 3-[3-(1 H-Benzoimidazol-2-yl)-1 H-ihdazb!-s-yl]-phenol :

A solution of intermediate 4a (88.3 mg, 0. 147 mmol) in 1,2-dichloroethane (3.0
mL) was trealed with boren tnbromlde-methyl sulﬁde comp!ex (1.0Min

_ dlchloromethane 0.588 mL) and heated to reflux for 1 hour. Stirring was continued at .
25 room temperature for 16 hours. Water (5.0 mL) was added, and stirring continued for

- . 43 .



Phar maceutical Conpositions for Inhibiting. Protein Kinases, 1gngyMaphods
-for Their Use", p. 52, Line 10 to p. 53, line 26; d p.59, liné 16 to p.
.60, line 4, US. Provis al  .Serial No. 60/142,1 flled July 2, 1999,

I ncor por at ference herelnln its entirety.): 5 -0.06
(s, 9H), O b P S0 84 o). 387 (1, 2H 3 - 15, %%@a;}of%

2H), 7.29-7.44 (m 6H), 7 59 (d, 2H, J= 7.0 Hz), 7.67 (dd,1 H J= 8 7 1.5
Hz), 8.36.(s,1 H. (b) Internmedi ate 7b'-

5-1odo-1-(2-trinethylsilanyl -ethoxynethyi}l H1.* -

i ndazol e- 3- car bal dehyde: Ozone was bubbl ed into a sol utlon of
"5-10do-3-styryl -2-SEM i ndazole 7a'_ (4.93 20 g, 10.35 mol)

di cht or onet h%ﬁé@@a%%m%m%ﬁ atfrre. %&%n&@ %@Nx@&wﬁm&eﬁﬁleu{e'r E{bAr @0' or had

changed from or ange to deep T m xture was | 3@ on for
30 mnutes t@® r“@ﬁﬁ%w-ﬂs&@&ggte‘aﬁmus sori BicarReme sqion mh). zTgweg 20. 7
rnnol ) was aﬂgkﬁablaﬁa@aea@bhdmgumatmmﬁ(mmmq Tn@@brﬁtﬁmédaqwo@ntl nued

til th t T | ut
uas washod wTGREP S0nRE = § e 1t e aghogil o0a 4
' V\aD 01/ 535?8 (smﬁws@tylmw(anm)mﬂﬂ Jdichioranaktmanen(2 x&Q mdyi 'llIthslmIerioe filtered
an concentr |
et hyl ' acet at. ?Xlﬁ%c gg{fn%@%ﬁ OrgX\gar Ag"ﬁﬁu({gglflf)aw é%%%&“%'&? yeI | ow
oi | 'H NVR (Retifigddyy sifica gelphrqmatogmaphy (ﬁp tags%tethvkacet@&l@exam) to %veabe (t, 2H
J = 8.4 Hz), phémﬁii #ﬁerr%F&mYas“ﬁw(ﬂ pkodH»« Y NRRSDISE &) § 6:78Gdd, Gliil F=H, % (1

8.8, 1:.55 ; &1 _) I ntermedi ate /c'
‘H Benzoi i daz’cﬁ 75 K2y 52733@‘{ 1H)pt.3t %éﬁ%ﬂiﬂ BB/ (et ol bt erﬁ/!")ﬂ- 1
H 1 ndazol1e T 1(dSEH, Wt 0 Hef, 76 dad) WHE 25, 6.8 HEY, 867 (6, TH), 915Dls) 18H); DVF (130

I8 o, S045bul 38T Al o5 M B el B

sul fur (0.26
' . 327.1231,

- Exam le 5: 3- 1H-Benzoimidazol-2— -5-{3-methoxyphenyl}-1Hindazole
. SEm _ i

o {CH3),5-BBrg -
_SEM CICH,CH,Cl, 84 °C

N ' |
- N 19% . N
4a 5

| 15 (a) Example 5 - 3-{1 HBgnzoimldazol-z-ylyﬂs-methoxy_phenyl)-1 H-

indazole:

The same crude reaction mixture from which example 4 was obtained also
yielded the methoxyphenyi analog 5 as follows:
A solution of intermediate 4a (88.3 mg, 0.147 mmol) in 1 2—d:chloroelhane (30
20 mL) was treated with boron tnbromfde-methyl sulfide comp!ex (1.0Min
dichloromethane, 0. 588 mL) and heated fo reflux for 1 hour. Stirring was then
continued at rcom temperature for 16-hours. Water (5.0 mL) was added, and stirring
continued for 30 minutes at room temperature. The mixture was diluted with diethyl
ether (30 mL), and washed with saturated aqueous sodium bicarbonate solution (20
25 mL). The organic layer was washed with 1 M NaOH (3 x 30 mL). The organic layer
was then dried, fi itered, 'concent‘réted and purified by silica gel chromatography (50 1o
75% ethyl acetate in hexanes) to give 5 (9.3 mg, 19%) as a white powder: H NMR
(DMSO-d;) 53.86 (s, 3H),6.98(dd, 1H, J=2.1,7.8 Hz), 7. 19—7.23 (m, 3H) 7.30 (d,
1H, J=7.8 Hz),7.45 (1, 1H, J=7.8 Hz), 7.52 (dd, 1H, J= 1.8, 57Hz) 7.75 {(m, 3H)
30  8.70(s, 1H), 13.00 (s, 1H), 13.70 (s, 1H) HRMS calculated for 02,H15N40Na
363. 1222 (MNa*) found 363. 1225



10 mmol ). The m xture was heated in a 95 C oilbath for 14.5 h@&uualg2080! ed
~ to roomtenperature, and.diluted with ethyl acetate (500 nlL). The solution
“was washed with a ,mx e of saturated aqueous sGgaum chloride (100 nl)
and. water (100 nL). The ~organic Iayer was then wasW®d with saturated
" aqueous s arshéxTar bonate (100 ni), -followed by water (POX/USRINIETI ed
‘over. magnesium sul fate, filtered, concentrated, and 15 purified by silica
gel chromat ography (2016/ 0 ethyl acetate in hexanes) to give inmpure 7c' as
a pale yellow solid. Precipitation from chl orof ornf hexanes afforded pure
7c" (2.15 g, 649% as a white powder. Rt = 0.23 (20% et hyl
acet at el hexanes);'H NMR (DMBO-ds) 8 -0.12 (s, 9H), 0.82 (t, 2H, J =7.9
Hz), 3.59 (t, 2H, J = 7.9 Hz), 587 (s, 2H) 7.23 (m 21-1), 7.52 (d, 1 H,
J = 7.2 Hz), 5:83 Bedidjmidg R5-2-f) aille' lelH) HRVE
‘calcul ated for C20H IN405| 491 (3:758H(M-|+) found 49@ 38. (d) Internediate

7d" - 3-(1 HBen oI BMzol - 4rret hoxy- phen
(2trimethylsila oxyrret hy | ndazoFe: @
‘sol ution (6. p addedto 2 SO|UtIOn o .50 g, 5.10 mmol),

_4- met hoxypheny!| B S8 d M RECE 6763 anel, 25FM

t et r aki s(trivphenﬁ osphi ne) pal—l—ad-t—u-m (0.59™0, 51N NZI) In 1, 4-di oxane
(35 nmL) and . net an%S m) . THE%ni xt ure was. eat@o reflux. for 5
hours, then cooled a partitioned between ethyl ac te (300 nL) and a
~mxture of saturated aqueous sodiumchloride (100 nL) and water (100 m_).

eous sodi um car bonat e

The organic |ayer was dried over. .nmagnesiumsulfate, filtered, | :
concentrat ed, .and purified by sili Ba gel chromat ography 30 (2(Met hyl
~acetate in hexanes) T8 gi ve Jamk y own solid. Precipitation from .

di chl or onet hane/ HEXR af e 7d" (948.6 ny, 40% as a. white

~powder.-: Rr= 0. 13‘@‘%% exanes);'H NVR (DMSO-4) 8 -0.10 (s,
9H), 0.85 (t, 2H, J 7.9 Hz : Kt,} 2H, _J:79Hz_), 3.82 (s, 3H), 5.91
(s, 2H), 7.10 (d, 2H, J - 87Hz) 3 (m 2H), 7.43 (m 1 H), '7.54 (d,
AIH .J=6.8 Hz), 7.69 (d, 2H, J = Hz), 7.80 35 (m1 H), 7.92 (d, 1 H,

3 St er? £yt B o bR V0 0159268
H Eenzoi i daz elhoxvnylbtpyﬂ-aéﬂ-{&#nWﬁhewybyhoxvmelhyﬂétbﬁmmmldazol-ﬁ-vl}-
: 5 1H-indazole: _
A mixture of intermediate 3d (419.0 mg, 0.792 mmol). 2-fluorophenyiboronic
acid (166 mg, 1.19 mmol), palladium(li) acétate (9.0 mg,0.04 mmol), CyMAP-1-(See
Old et. al., J. Am. Chem. Soc., 120, 9722 (1998) incorporated herein by reference, for
a simifar procedure) (16 mg, 0.04 mmol), and cesium fluoride (361 mg, 2.38 mmol) in
10  1.4-dioxane (8.0 mL) was heated in a 70 °C oilbath for 1 hour. As only partial
- conversion was observed, more palladium (1) acetate (12 mg, 0.05 mmol) and :
CyMAP-1 (14 mg, 0.035 mmol) were added, and stirring continued at 70 °C for 16 hr. -
- After coolmg to room temperature, the mixture was diluted with ethy! acetate (50 mL)
_ " and filtered to remove the black precipitate. The fittrate was dried over magnesium
15  sulfate, go'ncentrated, and purified by silica gel chromatography (10% ethyl aée_tate in
" hexanes) to give 6a (155.6 mg, 43%) as a colorless oil: 'H NMR (CDCL) 8-0.14(s, .
SH), —003(s 9H), 0.86 (t, 2H, J 8.1 Hz),0.95 (, 2H, J=8.1 Hz) 361 '(t,2H J=8.1 .
'Hz), 3.66 (t. 2H, J=8.1 Hz), 5. 86 {s. 2H) 6.27 (s, 2H), 7.15-7.39 (m. 5H), 7 57—7 75
(m, 4H), 7 88 (m, 1H) 8.82 (s 1H). Anal, (CaHasFN.Q:2Siz*0 4H20) C.H,N.
20 - (b) Example 6- 3-(1 H-Benzo:mdazol-2—yl)«5-(2—ﬂuorophenyl)—1 H
' indazole: , : -
' Example 6 was prepared by a synthetic method analogous to example 3.
' Tréairnen’f of intefmediate'ﬁa with tetrabutylammonium ﬂuoride afforded 6 (21.2 mg,
. 18%) as a white powder: Ry=0.35 (50% ethyl acetatelhexanes) 1H NMR (DMSO- ds)-

25 .§7.20(m, 2H), 733—752(m,4H),762(m,2H) 774(m 2H), 865(s 1H), 13.02 (s,
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A solution of internmediate 7d' (1 48A ng,'0.315 mml) in ethykg agebase (15
m) at -78 Cwas treated with boron tribromde (1.0,Mn dichloronmet hane,
"4.73 m.). 5 The solutio s stirred for 17 hours, .I owi ng the mxture to.
gradually warmto room nperature. Water (10 rrL) was added, and the .
“m xture alWQWesh26®H stir at room tenperature for 6 days. 'IH(&‘IESJJIH!IH?@n was
treated with 3M sodi um hydroxide solution to bring the pHto 10, then
extracted with ethyl acetate (3 x 20 nL). Thé conbined organic extracts

were dried over magnesiumsulfate, filtered, and concentrated. 10
Purification by silica gel chromatography (50% ethyl acetaté in hexanes)
.afforded 7' (60.5 ngy, 56% as a-white solid:. R = 0.21 (50% et hyl."
acetate/hexanes) 1H NV\R (DMSO-dr,) 8 3.82 (s, 3H), 7.08 (d, 2H, J= 8.9
Hz), 7.21 (rn1H)213)75 (3.163B-HIRVS c@hvlaten)forczai@ﬂ\la(aé’ﬁﬁw (M@)g@n(ds%a 1E)2 13. 63
(s,1 H). Analp é%%b’d%@)@gﬂmm C. H N . Exanple &
443- 11 1 +Be0Qoi m azo| - T #I'ndazol - 5- II-phenoI 15 A m- xture of - ani sol e
7(44.6 ng, 0.2% s 1 Benzoimidazol-Buoilh Sy uH! enylp1H;jndazole nmol ) - was
heated in-a 180 C oilbath for 3-hours. The Pyl Qi ne salt |s I|qU|d at this -
tenperature. After cgEding to roomterrpalmtu he m xt ur@EMas partitioned
bet ween et hyl aest Np (126}, oMo, -anel _sat : bi'carbonate (15
mL).. 20 The ag N fur ] trae-?;g—m acetate (3 x 20

- ). "The conti nd Ar ganies%ext r atf S¥here dri ed over "magnesy um sul fate,
filtered, concentrate and purified Qy™3Ilica gel chrong{f® phy (50%

et hyl acet at e/ hémanes) +0 give purew phenol 8' (294 nye 6 as a pale
yellow solid: R= = 0.3} 60% et hyl -acetate/hexanes);'H N o d,)
8.6.91-(d, 2H, J= 8 4 F), 7.21 (m 2H), 7.53 25 (m- 3H), 7.68 (s, 2H),
-775(dIHJ 6.9 Hz), 8.61 (s, | H, 9.53 (s,1 H, 12.98 (s, 1 H,
-13.63 (s, 1 H. HRWVRBscal cul ated for C20H14NAO 327.1246 (M -T+), found
327.1253. . Anal . (£ M3N40~0. 8 D O.%’;‘," H N Example 9. 3

- H- Benzoi ni dazol ™ | 3=metho -2 - 8, Bodef7s«d Ndazo

F

YpJuly 2004 0 WO

'01/53268 5 m&;m&ﬁm 2) HO, AT O
40% 7~NH . , 7 NH
. ’ . 7d’ N | . > ] 7' i N@
5 | : (a) Intermediate 7a’ — 5-lodo-3-({E)-styryl)}-1 -(2-!rimethy|silényl-

ethoxymethyIH H—mdazole
Intermediate 7a‘ was prepared from 5-nitroindazole (Acros organlcs a dwnsuon
of Fisher Scientific, Piitsburg, PA) in five steps according to the method used to
A prepare 6-lodo-3-((E)-styryl)-1-(2- tnmethyisﬂanyd—ethoxymethyl)ﬁ H-indazole from 6-
10  nitroindazole (Found in: Ka_nla, Braganza, et al., patent appfication "Compounds and
Pharmaceuticat Compositions for Inhibiﬁng_Proteiri Kinases, and Methods for Their
- Use", p.52,line 1010 p. 53, line 26; and p.59, fine 16 to p. 60, line 4, U.S. Provisional
" Serial No. 60!142,1 30, fited July 2, 1999, incorporated by reference hereiﬁ-in its
entirety.): H NMRV(CDCIS) 8 -0.06 (s gH), 0.89 (, 2H, J= 8.4 Hz),3.57 (t, 2H, J=
15 84 Hz), 5.70 (s, 2H), 7.29-7. 44 (m, 6H), 7.59 (d, 2H, J=70 Hz) 767 (dd 1H, J=
. .8.7 15Hz) 8.36 (s, 1H): ‘
(b) Intermediate 7b’ 5—lodo~1 -(2-trimethylsiIanyl-éthquinethyl)—‘!-ﬂ- ‘
indazole-s-carbaldehyde. | )
, Ozone was bubbled mto a solution of 5-|od0-3-styry| 2—SEM-|ndazo!e 7a' (4. 93
- 20 | g, 10.35 mmol) i in dichloromethane (500 mL) at-78 °G. After 20 minutes the- solullon , -
o color had chénged from orange fo deep blhe The mixture was purged with Arg-on for
30 minutes to remove excess ozone, then dlmeihylsulfde (1.29 g, 20.7 mmol) was
' ,added The ooollng bath was removed and stirting contmued until the internal
o temperature reached 15 °C, about 2 hours. The solution was washed with water {2 x
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DUE, 75 -C 80% THF, 70 -C 30% (a) Internediate 9a'- 19 July 2004

3- Met hoxy- 2- et hyl - phenyl am ne: A suspension of 2-nmethyl-3-nitroanisole
(Al drich Chem cals) (8 m 53.-mmol) 10 and 10% p adi um on carbon (800
ng) in gethanol (400 m s shaken under 40 psi rogen for 1 hour.

- "After fiwig@jsseg through-a Celite pad, the solution was pcomsemtzt ed and
purified by silica gel chronmatography (30%ethyl acetate in hexanes) to
give-aniline 9a' (6.94 g, 951/6) as a slightly orange oil: Rf = 0.20 (25%
"ethyl a c etate/hexanes);'H NVR (DM5O-4) S 1.88 (s, 3H), 3.68(s. ' 3H),
4.74 (br s, 15 2H), 6.17 (d,1 H J= 8.1 Hz), 626 (d, 1H, J= 8.1 Hz), 6.81
(t, 1H J'=8.1 Hz j. Anal. (C$HNNO} C, H N (b) Internedi ate

9b' - - 1-1 odo- 3- met hoxy- 2- met hyl - benzene:  3- Met hoxy- 2- et hyl - pheny! ami ne
(528 g, 38. 52000i), dnesovet ﬁtagridsi.lathulfatecﬂtedéd@donntmmeét RatificeiorBeGr aw; et

Cnem 17, e ot et Shctme W pondilpr Ml ot Mrrs. - MU
i odi'de 9b' . ( 4, 66PL)ns aABgw aib "HNWEL (CORIH B HD.05 (s,|9H) 0.89 (6 2H( -1e%4éﬂziy3 56
3o T AR B e g R0, (7
PCT/ US01/ 614?*2) =M (Sf 1H)N‘°F@°(F TH). H2NC CH2NH2, 49 19 July 2004 WO 01/ 53268
(c) lntermedlate 7c¢’ - 3-(1 H-Benzoimtdazol-2-yl)—5—iodo—1-(2- :
tnmethylsltanyl—ethoxymethyl)—1 H-indazole:
‘To a solution of aldehyde 7b* (2 74 g, 6.81 mmof) in DMF (130 mL) were
" added 1,2-phenylenediamine (0.74 g, 6.81 mmol) and elemental sulfur (0.26 g, 8.2
- 10 mmol). The mixture was heated in a 95 °C oilbath for 14.5 hours cooled to room
temperature, and diluted with ethyl acetate (500 mL). The solution was washed with a
'mlxture of saturated aqueous sodium chloride (100 mL) and water (100 mL) The
organic layer was then washed with saturated aqueous sodium bicarbonate (100 mL),
toliowed by water {100 mL) dried over magnesium sulfate, flltered concentrated, and
15 punf‘ ied by silica gel chromatography (20 % ethyl acetate in hexanes) to give impure
o 7¢’ as a pale yellow solid. Premp:tatuon from chlorofon'n!hexanes afforded pure 7¢'
2.15g,64%)as a whlte powder: R;=0.23 (20% ethyt aoetatefhexanes) 'H NMR
(DMSO-d;) 5 -0.12 (s, SH), 0.82 (1, 2H, J=7.9Hz),359 (1, 2H, J= 79Hz), 5.87 (s,
2H), 7.23 (m, 2H), 7.52(d, tH, J=72Hz), 7.73-7.84 (m, 3H), 8.94 (s, 1H), 13.13
20 {s, 1H). HRMS calculated for CacH2slNLOsi 491.0759 (MH"), found 491.0738. _
(d) Intermediate 7d" — 3-(1H4-Benzolmidazol-2-yl)-5-(4-methoxy-phenyi)-1-
(2-trimethylsitanyl-ethoxymethyl)-1 H-indazole: ' . '
' 2M aqueous sodium carbonate solution (6.4 mL) was added to a solution of
‘ 7c' (2.50 g, 5.10 mmol), 4—methoxyohenyt 'boronic acid (1.01 g, 6.63 mmol), and
25 ‘.tetrakas(tnphenylphosphme)paltad|um (059 g, 0. 51 mmol) in 1,4-dioxane (35 mL) and
methanol (15 mL). The mixture was. heated to reflux for 5 hours, then cooled and
partitioned between ethyl acetate (300 mL) and a mixture of saturated aqueous
sodium chlonde (100 mL) and water (100 mL). The otganic Iayer was dned over .
magnesium ‘sulfate, fittered, concentrated and purified by silica gel chromatography
30 (20% ethyl acetate in hexanes) fo give a dark brown solid. Preclpttatlon from
duchloromethanelhexanes afforded pure 7d* (948.6 mg, 40%) as a white powder : Ft, =
0.13 (20% ethyl acetatemexanes) ‘H NMR (DMSO ) §-0.10 (s, 9H), 0.85 (t, 2H J
_.79Hz) 363 (t 2H, J= 79 Hz), 3.82 (s, 3H), 5.¢1 (s, 2H), 7.10 (d, 2H, J=87Hz),
7.23 (m, 2H), 743(m 1H) 7.54 (d, 1H, J= 6.8 Hz), 769(d 2H,J= 8.7 Hz), 7.80
35 {m,1H),7.92(d, 1H, J=8.9Hz), 8.70 (s 1H). 13.08 (s, 1H)

47



PCTI US01/ 01477. (c) Internediate 9c' - 1
- 2-(3-Met hoxy- 2- et hyl - phenyl )-4, 4,5, 5-tetranet hyl - , 3, 2] dlgfgg&Pgﬂane
1-1 6do- 3- met hoxy- 2- neth benzene (3.80 g, 15.3"

" Bi s(pi nac%gh{%ﬂfpor on (%4.28 g, 16.8 mmol), pot assi um acet 2%1‘&[8&3,?5 g, 46. 0

mmol )., = 5 ah bls(dlphenylphosphlno)ferrocenedlchlor 1)
(625 ng, 0.766 mol ) were dissolved in DVMSO (70 nL) and heated to 80 C
-internal temperature for i hour. After cooling, the mxture was di|uted

wi th.toluene (400 nm.), washed with water (2 x 100 m ), dried over
~~magnesium sul fate, filtered, and concentrated.. Purification by silica gel
~chromat ography (5 to 20% ethyl acetate in hexanes) vyielded bororiic ester

acet at ol nexance) - EHEfAule foifus SRRl 8% 85 melfory shghint St 2{' (s,
3H), 6.91 (d,indazgle:) = 8. 1- Hz), 7.14(t, 1 H -J= 7.8 H), 7.34. 1 H,

J = 7.5 Hz). Anal atE7d! g
Bty ). Anal f;fggl_&é?ﬁgt%ﬁ%a@?d?lm(ﬂ |G R & vyt doscte 135mu

Lyl o V07 6 ad oo boren Whme Qb vt R heae T bonat o
sol ution (E2MThe.softicn Was\etreadsiad Holrspallowing tefixtife to Gradualyhiart t&oml. 06

nol boron| est

bi s(zjl pheny! pR 8?3’%@%3&8‘?? é@&@&%@ﬁPM%ﬁ%ﬁWﬁﬂW@%sﬁm 053 mol )
“in DVF (12 refpperdive for & dayse Thesolbtionves tieated with 3@ sodivireltydrdxige sdlufiorhour s,
ot ot ot D Ré b 98 Rt ARERA! it pBARL 1 £26 1RO Tl cfibhedl M KLU
organi ¢ | ayeroTgmc exiraely welaried puefifaagnasivg guate.dittered, Q@@W“Wﬂ%ent rat ed
but - 1H NMB ofPdrifiélios by €ifcargel asrbahtogﬂapmdo%@myya&w@ mﬁy&re% %fdelihe crude

5 ol GO b0 £ bl T2 R0y i pleiog e (5

sol ution' (2.(BE1SELY) 518182 (sdH.¥.083d| 2H, ifrcB.O\kig), mm(mnme)d 7&53-78‘2‘8(6\ BH), 25 15. 5

¢2Pffen;\r;?;3%zﬂg5% WA i AR

acetate in lim'h‘—u:n':.' foam Rl= 0.37: '

.(30x6 et hyl ¢'); ' H NVR ( DVMSO- d6) . 8-0.10 (s,
.9H), .0.85 (t, . e (t, 2H, J =7.9 Hz),
3.85 (s, 3H) . . 92N , 3 —/.2_Hz.),_702(d 1H J
= 8.3 Hz).. 7 7. 3] 70 (d

_ : G R '
| : E g N
,5 Y
A mixture of anisole 7* (44.6 mg, 0.131 mmo}) and »pyﬁdine hydrochloride (912
mg, 7.9 mmol) was heated in a 180 °C cilbath for 3 hours. The pyridine salt is liquid
at this temperature. After cooling to room temperature the mixture was partitioned
between ethyl acetate (20 mL) and saturated aqueous. sodlum bicarbonate (15 mL)
20  The aqueous layer was further extracted with ethyl acetate (3 x 20 mL). The
combmed organic extracts were dried over magnesium sulfate, filtered, concentrated
and purified by silica gel chromatography (50% ethyi acetateihexanes) to glve pure
phenot 8" (29 4 mg, 69%) as a pale yellow solid: R = 0.23 (60% ethyl .
acetatelhexanes), 'H NMR (DMSO-65) §:6.91 (d, 2H, J = 8.4 Hz), 7.2 (m 2H), 7. 53
25 (m, 3H) 768 (s, 2H) 7.75 (d, 1H, J=6.9 Hz), 8. 61 (s, 1H), 953 (s, 1H), 12.98 (s,
1H), 13.63 (s, 1H) HRMS calculated for 020H14N40 327. 1246 (MH‘), found 327 1253 '
Anal. (CQQH13N40'0 8 DMSO) C H, N.
Exampte 9'; 3-(1 H—Benzmmldazol-z-v)-s-(s-melhoxv-2-methvl-phenvl)—1 H-
indazole




1. H J =7.7 Hz), 7;90 (d,1 H J = 8.7 Hz), 8.45 (s, 1 H), 13900ly@9041 H).
- Anal’. (C2sH32NA2Si 0. 3420 C, H, N (e) Exanple 9 -, _
3-(114-.Benzoi m dazoi - | ) - 5-( 3- met hoxy- 2- et hyl henyl )-1 | findazole: 35
. In an anal ogous manner to exanple 3, treatnent of Whternmediate 9d' with
tetrabutylvwnﬂsmsanfl uoride afforded 9' (47.2 ng, 30% as Pa:wmmuewmv\der Rf
0.23 50 19 July 2004 WO 01/53268 PCT/ CIS01/01477. (5% ‘ g
rrethanol/dlchl oronethane) 'H NMR (DMBO-c) 8 2.07 (s, 3H), 3.85 (s, 3H),
[6.91 (d; 1 H J =7.4H),- 701 (d1H J=281H) 7 24 (m 3H), 7.39
(dd,'lH,J:8715H4750(m1H) 7.68 (d, 2H, J 8.5 Hz), 8.40 (s,1
H, 12.96 (s,1 H), 13.66 (s,,1H). Anal (C22H1BN4O 0. 3H20) C, H -N
Exanple 10': 3-13-11 H Benzoi-m dazol -2-y11-1
. H-1ndazol -5-yl | -2-nethyl -phenol HH N N I:Ntia Phenol S prepared by
‘a synthetic rret hod anal ogous to phenol 8', by %%m f 9° (31.6 ng,
0. 089 mmol ) V\? pyridine h)@d{zochl oride yiel de P (20.8 ng, 70% -

as an of f-whit I*HP 2 BN 'H NMR 10 .

(DVBO- 46) 8 2[0 @ (0 Gt RS 1H J=77
‘Hz), 7.08 (t, = o 7% (quithte 2H J = 7. 7.39 (dd, i
HJ—8715Hz 50(d9°1|HJ—' 59%p), 7.68 (m 2BF, |839(s,1H)_,

9.39 (s, i H, 12. 95 (s 1. H,13.64 (s, '1 H).~ HRVS cal cul ated for
- C21H16N40 341. 1402 (MHW, found 341.1410. Anal. (CZ, H .MNO.1.OWCH) C H,
N. 15 Exanple 11: 5-{2-Methyl phenyl) - 3- phenyl 1 Hindazole .51 19 July 2004
WO 01/53268 cx NH2NH2 Et GEM RT - SEM

9 ¥
N PdCiatdoph, NayCOy 0

TBAF,
N HNCH,CHoNH,

80% 0%

(a) intermediate 9a™- 3-Méthoxy-2-methyl-phenylamine
A suspension of 2-methyl-3-nitroanisole (Aldrich Chemicals) (8.87 g, 53 mmoi)
10  and 10% palladium on carbon (800 mg) in ethanol (400 imL) was shaken under 40 psi
hydrogen for 1 hour. ‘After filtration through a Celite pad, the solution was
concentrated and purified by silica gel chromatography (30% ethyl acetate in
hexanes) to give aniling 9a' (6.94 g, 95%) as a slightly orange ofl: Ry = 0.20 (25%
ethyl acetatemexanes) H NMR (DMSO- CALR 88 (s 3H), 3.68 (s 3H), 4.74 (br s,
15 2H),6.17 (d, 1H, J=8.1 Hz) 6.26(d 1H, J= 8.1 Hz),681 (t,1H J=81 Hz) Anal.
(CSH“NO) C H, N.
(b) Intermedlate 9b"-1-Iodo-3—methoxy-2-methyl—benzene°
3- Memoxy-2-methyl-phenylamme (528, 38. 5 mmol) was ‘diazotized
according to the method of DeGraw et al. [DeGraw Jol; Brown V.H., Coh.vell w T..
20 - -Morrison, N.E., J. Med. Chem., 17, 762 (1974}), incorporated herein by reference
affording aryl iodide 9b' (4.17 g, 44%) as a yellow oil: : R=0. 53 (10% ethyl
acetate/hexanes); 'H NMR (CDCls) § 2.36 (s, 3H), 3.80 (s, 3H) 6.81 (m, 2H),7.42
{dd, 1H, J=7.5, 1.5 Hz)
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80J6 SEM Hz. PVC. ElI CAc 95% (Pt bP)4Pd. Na2Cp,. H20O, di oxane1990y@084% 11le

- PCT/ USO1101477 1) SEM C4 DI EA CF3CN. RT 2) SEM (, SaQ2. TBABr. toluene. RT
75% 1) NaN02. AcOH. H20, ’g 2) Kl . H20O, 3Ct oRr 25% . THF. THF, 60 C (a)
. Intermediate 1la -.5-Nitr®3-phenyl -1 N-1ndazol e: To_ a sol ution of :

2-chl oro- Mﬂmlﬁﬁﬁﬁenzophenone (15 g, 57 mml) in- ethanol (mmmlm)HWaS'.
added hydrazi ne' nonohydrate (50 -m.,1 nol). The resultant sol uti-on was
‘stirred overnight (16 hrs.) at anbi ent tenperature,'then poured into water
(2L) and stirred for an additional 2 hours. The precipitate that fornmed was
collected by filtration, washed with water (2 x 100 nlL) and air dried to
-give 5-Nitro-3-phenyl-1 Hindazole 10 1la (13.1 g', 80%) as a yellow
soltd: 1H NVA (DVSO-d6) 8 7.48 gtt 1 HEJ =1.3, 7.4 Hz), 7.58.(dd, 2H, J =
7.1 7.4 Hz), 7. 78)(igermegiate Sc- 2d3- Methoxy2-methykphery)i4,4,5 5-tetramethyk  Hz),

.,8.25 (dd, 1 %;d%x&horapanblz) 8.91.(d;1 H. J=2.1 Hz), 13.88 (s, 1 H).
Anal . (C13 l\g termedjate 1l b - 5N|tr03phenyl-l-[2-

15 (trinethylsil aﬁi’ﬁ%"e@ H‘&S!@Iﬂe 'H{FF']WPQWZP'I‘%@@?& 453mmally opyl et hyl ani ne. ( 15
nL, 86. 1 mlBis(pinscokdsjidorod (4228'4,96.8 rhmom poRissilmGitetatel (451 1y, 6.0 mimgheny! -
B et 8, Wi Pl BB e B 5 R TR
R ' were dissolved in DMSO (70 mL) and heated to 80 °C intemal lemperature for 1 hour.
~ After cool:ng, the mixlure was dlluted wrlh toluene (400 mL), washed with water (2 b {
100 mb), dried over magnesium sulfate, fi tered, and concentrated.. Punﬁcatton by
' ‘snllca gel chromatography (5 1o 20% ethyl acetate in hexanes) yrelded boronic ester
10  9c'(19.6g,52%)asa white, crystallme solid: Ri=0.27 (5% ethyl aoetatemexanes)
"~ THNMR (CDClg) & 1 34(s 12H), 2.42 (s, 3H), 381 (s, 3H),6.91 (d, 1H J 8.1 Hz), -
714 (4 1H,J=78 Hz), 7.34.(d, 1H, J= 7.5 Hz)." Anak {C,..HZ,BOS) C H.
(d) Iritermediate 9d-3-1 H—Benzolm!dazol-z-yl)-s—(s-methoxy-z-methyl-
phenyl)-1 -(2—tnmethyls:lanyl—ethoxymelhyl)-‘l H-indazole:
15 ‘Aqueous sodium carbonate solution (2M, 2. 65 mL) was added to a solut:on of
7c' (519 4 myg, 1.06 mmol) boronic ester oc' (262.8 mg, 1.06 mmol) and 1,1
' b|s(d|phenylphosphmo)ferrocenedrch!oropailadlum(lI) (43.2mg, 0. 053 mmol) in DMF
(12 mL). The mixture was heated in a 75 °C oilbath for 4.5 hours, thencooled and
* partitioned between ethYl acetate (100 mL) and a mixture of saturated equeoi.rs
20 sodrum chloride (50 mL) and water (50 mL). The organic layer was dried over
magnes:um sulfate, filtered, ooncentrated but 'H NMR of this crude material showed
only 60% conversion. The crude mixture was redlssolved in DMF (12 mL) and
. additional boronic esier (253 mg, 1.01 mmol), catalyst {140 mg, 0.17 mmol), and
' ~ sodium carbonale solution (2. 65 mL) were added. Stirring was conhnued at 80 °C for
3 25 155 hours. Aﬂer the same workup as above, crude "H NMR showed less lhan 5% -
7¢’ remaining. Punf' ication by silica gel chromatography (10 to 30% ethyl acetate in
hexanes) afforded od’ (410.7 mg, 80%) as a white foam: Ry = 0.37 (30% ethyl
E acetatemexanes same as 7¢’); 'H NMR (DMSO-d;)-5-0.10 (s, 9H), 0.85 (t, 2H, J—
| 79Hz) 206(s 3H), 364(t 2H J= 79Hz) 385(5, 3H), 592(s 2H) 692(d 1H Jd
30. =72Hz),702(d,1H,J=8 3 Hz) 7. 17—7 30 (m, 3H) 7.47-753 (m, 2H), 7.70 (d,
 iH,J= 77 Hz) 790(d 1H J= 87 Hz), 8.45 (s, 1H) 13.09 (s 1H) Anal '
(CzaHszN402$|-0 3H.0) C, H N

{e) Example 9" -3-(1 H—Benzoumidazol-2-yl)-5-(3-methoxy-z-methyl-
phenyl)-1H-indazole:
-35 - o . Inan analogous manner to example 3, lreatment of mtermed:ate 9d' with _
_-.tetrabutylammomum ﬂuonde afforded g (47 2 mg, 30%) as'a whute powder Re= 0.23 _

EEEEEOSOSS>HSEEEGEESSEEEGGGGGSSSSSS



resul tant reaction m'xture was stirred at anbi ent tenperat uregfialy 220hours,
-then poured 20 into wa (1 L) and.extracted with ethyl acetate (3. x 300
nmL). The conbi ned orgaWge 52 19 July 2004 WO 01/5 8 PCT/US01J01477

_ extracts were dried over sodium sul fate and conce ated. The resi due

obt ai ned W& o1/8i2é850l ved in toluene (40. nmL). To th| s sol utHQiIVUSMﬁETadded 2-
(trimethylsilyl)ethoxynethyl chloride (3 ni, 17 mmol), tetrabutylamoni um

. bromde (500 ng) and silica (40 g). This mxture was stirred overnight at
anmbi ent tenperature, then filtered. The filtrate was subsequently
concentrated. Silica .gel chromatography (5% et hyl acet at e/ hexanes)
‘provided 11b (15 g, 75%,as a yellow solid: "HNWVR (DVsO-d6) 8 -0.11 (s,
9H), 0.83 (t,.2H J = 7.9 Hz), 3.62 (t, 2H, J = 7.9 Hz), 5.91 (s, .2H),
7.52° (tt 1 reﬁ%tneih@wv«;hcmommemneﬁmwamMSQMs)&2.97ts ;BH)ﬁaﬁ(HzQH) 8 00 (d 1
HJ 92 7, d =2.1,-9.2
o)) 5 o1 (g@gf@rﬂﬁ.ﬁdﬂuﬁﬁzgil_g@l.z 31Hz)H¥é4 3?-@ 9@6»(&—1#.:

r 3k- Aimi no- 3- ghbh§H2)7p58-( 1HiE6R ?ﬂléﬁ@@”ﬂe@%‘@y?'ﬂ)@ﬂ%ﬁi]&1HH1?'1$§azote A
m xture of 5 (5111 OAndl B FIMN'd-o@ﬂ (ﬁ)t(; ||.m¢ hyI sil anyl ) et hoxynmet hyi]-1
-Hindazol b , 0,0? Iadl im-on_carbop g) in

et hyl acet’at € als > T
overni ght. The reactl o]

m'ture vvas fiIt-ered throu cellte,- then

~concentrated to prjovig (12 , 95% ag a gt solid: "H NI\/R
(DVMBO-a6) 8 -00 0. 80 YANHA2 HHO 3.54 (t, 2H, J = 8.0
Hz),  5.01, (br s, s,“ZWSQ .=1.8.8.8 .Hz), 7.12
(d, 1 H J=1.8 ’('E', 1H J= NH7 47 (d. L H J =
.8.8 Hz), 7.50 (dd, 2H, Y

: 2H, J= 0.5, 7.2 Hz).
(d). Internediate 11 d -- 5 03phenyl-l-[2(tr| fl sl | anyl) '
~ethoxymethyl]-1 Hindazole: "Tnternediate 11lc (12 g, 35°3 mml) was
dissolved in a m X Phérml 06" uaeﬁtepﬁredﬁydsy:(tﬁétﬂmﬂtho@mﬂldgaﬁmm&ﬁblnby The

Sl owl'y” added TESE bl g AE SRR i Brite Bvordhiard Ve b E 10 1
‘mL) . at such 420.8mg, 7t as ancali- \«h-temelrd' 8&694'2@) Wénwrm@te&qzemﬂv NMR The
resultantyy  (DMSO-d) & 2.04 (s, 3H), 6.75 (d, 1H, J = 7.0 Hz), 6.85 (d, 1H, J = 7.7 Hz), 7.08 (8,

1H, J = 7.7 Hz), 7.19 (quint, 2H, J=7.7 Hz), 7.39 (dd, 1H, J=8.7,1.5 Hz), 7.50 (d,

1HJ=7.5 Hz), 7.68 (m, 2H), 8.39 (s, 1H), 939 (s, 1H), 12.95 (s, TH), 13.64 (s, TH).

HRMS calculated for CaiHieNeO 341.1402 (MHY), found 341.1410. Anal.

(CaiH1sNO+1.0MeOH) C, H, N '

15 Example 11: 5-(2-Methylphenyl)-3-phenyl-1H-indazole
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diazonium solution was stirred at 0 C for 20 mnutes. A sol Utlbgﬂl %f004
potassiumiodide (6.5 g, 39.2 mnol) in water (10 was t hen IOV\A
added to the reaction, ag at a rate to naintain reaction

" tenperature below 3 C. Th eaction was left stirring 30 overnight, -
gradual'ly WQ#H#6Bating to-roomtenperature. The crude r e aPETHROWAIATTUr e
was poured into water (300 nL) and extracted with ethyl acetate (2 x 500
m.). The conbined organic extracts were dried over sodium sulfate and
-concentrated. Silica ,gel chromatography (5% ethyl acetate/hexanes)
provided 11d (4 g, 25% as a yellow oil: "H NWVR (DVMBO-d6) 8 -0.12 (s, 9H),
-0.83.(t. 2H, J= 7.9 Hz), 3.57 (t, 2H, J= 7.9 35 Hz), 5.80 (s, 2H), 7.45
(tt,1 H J =1.3, 7.5 Hz), 7.54 (dd, 2H, J 7.1, 7.5 Hz), 7.61(d, 53 .19
July 2004 WO 01/53268 PCTIUSO /01477 1 H, = 8.8 Hz), 7.75 (dd,1 H, J

J
' =1:5, 8.8 Hz), 7.94,{dd, 2H J =1.3, 71I;|z yﬁlﬁ atH J= 1.5 Hz). (e)
J5- mmhylsuanyl)

) 4

Internmediate ble g- 2- MetNaydgptrenyi ) e

ethoxy.nethylj-i-- jazjol €7 Agyeous e te (2 nL) was
added to a m xture df- - internediate 11 d- O.rrg, 03mm|), _
-2- met hyi phenyl boi oni ¢ acid (120 ng, 0.94,M¥0l) and

t.etraki s(tri phenyl phosphine)pal | adium(0) (25 ng, 0.02 nmol) in 1,4 di oxane
(10-nL). The resultant reaction mxture was heated ina 90 Coil bath for
18 hours. After coosllng to. roomte perature,'the crude reaction mxture
was ‘poured into ‘ sﬁ'&etate (2 x 25
-mL). The conbin
-concentrat ed. "5

-

_ 3 gel sshr orfl ogra y {16% ethyl adetaté hexanes)

‘af forded 11e (100 ‘g 84% as an of whlte solid: "H N '@» 50-a4) 8 .
-0.10 (s, 9H), 0.5 (t, 2H, J=.8.W®ecHz), 224 (s, 3H), 3.8MW (T, 2H J= 8.0
‘Hz), 5.85 (s, 2H), 729 -(m 4H), -7.42 (tt,| H J =1.4, 7.4 Hz), 7.47 (dd,
1 H J =15 15 8.g Hz), 7.52 (dd, 2H, J-71 7.4 Hz), 7.84(d,1 H J =
8:3Hz), 7.93 (d, J-= 1.5 Hz), 799(dd 2H, J=1.4, 7.1 Hz). (f)
Exanple 11 - @t\/et hyl phenyi ) - 3_phenyl -1 Hindazol e: ‘ '
Tetrabutyla t’!mzf??auorlde (1
dintermedi atgr%_&tﬁing,v

solution was  e%

{) Intermediate 11a - 5-Nitro-3-phenyl-1#+indazole:
5 | Toa SOIUﬁOI:I of 24chtoro-5-nitrobenzophenone (15 g,' 57 mmol) ‘in ethanol (300
' mL) was added hydfazine'monohydrate {50 tnL. 1 mol). The resultant solution was
stirred ovemight (16 hrs.} at ambient temperature, then poured into water (2L) and
stirred for an additionat 2 hours. The precipitate that formed was collected by filtration,
washed wrth water (2x 100 mL) and air dned to glve 5-N|tro-3-phenyt 1H-|ndazole
10 11a(131g, 80%) as ayetiow solid: 'H NMR (DMSO-c:) $7.48 (it, 1H, J=1.3,7.4
Hz), 7.58 (dd, 2H, J=7.1, 7.4 Hz), 7.78 (d, 1H,J= 9.2 Hz), 8.01 {(dd, 2H, J=1 3,7.1
Hz), 8.25 (dd, 1H, J=21, 9.2 Hz) 891 {d, 1H, J=2.1 Hz), 13 88 (s, 1H) Anat
(CtsHsNaoz) C H N.
(b) lntermedtate 11b- 5—N|tro~3-phenyl 1-[2-
15 (trtmethylsnlanyl)ethoxymethyl]—1H—lndazole.
Dusopropytethylamine (15 mL, 86.1 mmol) was added dropWise to a solution
of 5-nitro-3-phenyi-1H-indazole 11a (13 g, 54.3 mmol) and 2-
(trimethylsilyl)ethoxymethyl chloride (15 g, 90 mmol) in acetomtnle (400 mL). The
resultant reaction mixture was stlrred at ambient temperature for 2 hours, then poured
20 into water (1 L) and extracted wﬂh ethyl acetate {3 300 mL). The combmed orgamc
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20 heated in a 60 Coil bath for 18 hours, then poured into vg 2(0%§ m-)
‘and .extracted wth et acetate (2x 25 nL). The conbi ned organl ¥e extracts

were .dried over sodiu ul fate and concentr at ed. lica gel

. chromat dgr 0% et hyl acet at e/ hexanes). provi
5-(2- mth@ﬁ%‘ﬁéﬂ% 3-phenyl -1 Hindazofe 11 (55 ny, 80% PCTWSOU47Inhite

solid: "H NWR (DVMsOG-i4) 8 224 (s, 3H), 728 (m 4H), 7.37 (dd, i H J=1.5,
8.6 Hz), .25 7.38 (tt, 1 H .J =1.4, 7.5. Hz), 7.50 (dd, 2H, J = 7.1, 7.5
Hz) 7.64(d, 1 H J-=28. 6Hz), 7.91 (d, 1 H J =1.5 Hz), 7.99 (dd, 2H, J =
1.4, 7.1 Hz), 13.30 (s,1 H). Anal. -(C20H36N2.0.25H20) C, H N. Exanple 12:
3-Phen -5- 2 trifluorineth f hen i -1 H ndazole 19 July 2004 WD 01/ 53268

~ PCT/ USOL/ 01477 96 YB- OH CF3 -(Ph3P) 4Pd, Na2CO8,  H2O, di oxane, 90 C
PgoT/é gga TBAF, € ’t‘tgﬁjs ‘%69 ‘&’e‘?ﬂ’%ﬂe’f‘?dt‘%s"i”%?@ﬁémcﬁf“@‘&d Jhe tesiguppblaippd was

5-[2-(trlfl uodlomb-tettydtptuhwn]mt.).'{o’dhls(sbluumétyhddddemyl ) et hoxynethyl -1 H

IndazoI e: 12a ze‘%ym hloﬁé@#sn'ﬁ 9“@?%‘8@% %Ob'ifs‘l"‘%o |J&termed| ate |

JAle.  Pall adi um cat a termne .
(trifluoronet PP Meh 't?éﬂ@ﬂ)cﬂa%ﬂwwetadewedmmm%t ambieat tehipemtwe) i d: ' H

'NMR  ( DVBG ) thén filré ThSfiltr@ s Qu&Egﬁénﬂ%( Zéﬂcer?traté& émgi.}%et c@roit%ﬁ%&aphg H, A 83 7 dg 1
;Za) ) (1S % @tﬂ' 7*%3’&9)@9?3%%’%1(' biisg 7@%@1 as 3 yejow pold: ?Hz\lma 7
. 7.66 (dd, i HDMBGC-&)6-0.81 &, 9), 0.83 (17547 = 2.9Hy), 3762§22H .ﬁd7 Jsz1 5 ?rpFeHi)z’ ]
S nenyi 51 2 TR T phbontéh o ndisendi ool |
o Hz), 8.02 (dd, 2H, J=0.7,7.1 Hz), 8.35 (dd, 1H, J= 2.1, 9.2Hz),891 (d, 1H, J= 21
10 Hz).
(c) Intermediate 11¢ - - 5-Amino-3-phenyl-1 -[2-(tnmethylsitanyl)
ethoxymethyl]-1 H—indazo!e
A mixture of 5- nltro-s-phenyl-'l -[2—(tnmethylsi!anyl)ethoxymethyt]-1 H-indazole -
11b (149,379 mmot) and 10% palladium on carbon (1 g} in ethyl acetate (500 mL)
15 - was stired under an atrnosphere of hydrogen overnight. The reaction mixture was
filtered through celite, then concentrated to prowde 11c (122 g, 95%) as a white
solid: HNMR (DMSO-da) §-0.12 (s, 9H), 0.80 (t, 2H, J = 8.0Hz),3.54 (1, 2H J=8.0
Hz), 5.01 (br s, 2H), 5.67 (s, 2H), 6.89 (dd, 1H J=18,88 Hz),712(d 1H J=18
H2) 7.37 (tt, 1H, J= 0.5, 7. 4 Hz), 7.47 (d, 1H, J= 8.8 Hz), 7.50 (dd, 2H, J=72,7.4
20 Hz),7.87 (dd, 2H, J= 0.5, 7.2 Hz).
(d) lntermediate 1id - 5-Iodo-3-phenyl-1 [2-{trimethylsitlanyl)
ethoxymethyl]-1 H-indazole;
lntermedtate 11c (12 g, 35.3 mmol) was d:ssotved ina mlxture of acetic acid
(300 mL) and waler (50 mL) The mixture was cooled in an ice-salt bath to -5 °C To
25 this mixture was stowly added a solution of sodium nitrite (4.5 g, 65.2 mimol) in water
(10 mL) atsucha rate to maintain the reaction temperature below 3 °C. The resultant
diazonium so!utlon was stirred at 0 °C for 20 minutes. A solution of potassuum iodide
(6 59,392 mmol) in water (10 mt_) was then slowly added to the reaction, againata
rate to matntaln the reaction temperature below 3 °C. The reaction was left stirring
30 ovemlght gradually equilibrating to room temperature. The crude reaction rixture
was poured anto water (300 mL) and extracted with ethyl acetate (2 x500 mL). The
combined organlc exiracts were dried over sodium sulfate and concentrated. Stltca
gel chromatography (5% ethyt aoetateﬂmexanes) provuded 1id(4 g, 25%) as a yellow
oil: 'H NMH(DMSO da)a-o 12 (s, 9H), 0.83 (t.2H J=79 Hz) 357(t,2H,J=7.9
35 Hz) 5.80 (s, 2H) 745(tt, 1H,J=13, 75Hz) 754(dd 2H, J=7.1,7.5Hz), 767 (d,
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12 was prepared sinmilar to exanple 11. Treatnment of 12a w t h18 July 2004
-tetrabutyl anmoni um fl uoride afforded 3-phenyl ,

b-[2-(trifl uoromathyl)phe!_% 1 H 15 indazole 12 (74‘.as a white solid: '"H
NVR (DMBO-c6) 8 7.34 (m , 7.38 (tt, I H J =1.3, 7.3 Hz), 7.49 (dd, , .
2H, J-= 7WO0SH6Y)  7.52 (Ml 1 H), 7:62 (dd. .1 H J = 7.BCT/PSOONEY), 7.65
(dd, 1 H j =1.9; 8.6 Hz), 7.73 (dd, J=7.2, 7.5 Hz), 7.85 (d, 1 H J _
="8.6 Hz), .7.94 (d, 1 H J =1.9 Hz), 7.96 (dd, 2H, J =1.3,7.1 Hz). Anal.
(C2, HI3N2Fs0.1. H20) C, H, N. 20 Exanple 13: ..

- 5- (4- Hydr oxy- 2- net hyi phenyi ) - 3- phenvi -1 H4ndazol e 19 July 2004 WD 01/ 53268
- (Ph3P)4Pd, Na2CO3, H20, di oxane, 90 C 59% TBAF, THF, 60 C 76. 6 13 13a
PCTIUSOl/0147Z{ Internediate 13a - 5-(2-nethyl-4-[2-(trimethylsilanyl)
et hoxymet hoxyl Jm‘FL‘WF))T@MWM?JfQB?W) g 2H, dmi-3 e Hd2y 80 K1 ] - 1
Hindazot e: Jﬂ%ﬁJwalssaz)epar ed simlar to internediate 1le. Palladium

catal yzed couplin

(2-net hyl-4- 2- (t ?‘T’ﬁ%‘? ?‘i‘f‘{"gﬁﬁ r)aséﬁﬁ%éﬁwvﬁw&?vmwﬁ Wisgmsthyisilagyl) §
~yi el ded 13a (eﬂmnmbm-WrNayelbi ow foam "H NWVR (DMSO-c) 8 -0.09 (s, 9H),
00 (=, 1. Fcims el A g Sy, 2,20
5.85 (s, 2H)n W@ﬁﬂ(&jﬂld (13@1'“930 2 ), 2 ety iRbenphoionc e6id (20 Mo..9 J. = 2.6
TZL Z 2% g dmméf) and tetr&%‘ pﬂoébﬁln@walladiunﬂ%}) (?5m§) od2 n?mZI m 3» 7 ?5 ( CBidG
' He). ’ 7. 59 (d, drofatﬁl_Flgml; en%u pt rgg:h@aa‘uxhgﬂwag heategd i pa 90 Qoqj&a} fO( Eﬁ Exanpl e
13- 5- (4~ Hy dihobry.- Ateredbiing i iy (mperpives He-chudd reaction elitture was poardmitgpar ed
_‘S' m- I ar t19 eXxatey l(% ey an-ﬁre%%{g&'&rﬂ%thﬁ 28k t(ﬁ] x 25 mL). The combined organic
extracts were dried over sodium sulfate and concentrated. Slllca gel chromatography
(10% ethyl acetatemexanes) afforded 11e (100 mg, 84%) as an off- white solid: 'H
NMR (DMSO-d;) & -0:10 (s, 9H) 0.85 (t, 2H, J=8.0 Hz), 2.24 (s, 3H), 3.62 (¢, 2H J_
8.0 Hz), 5.85 (s, 2H), 7.29(m, 4H), 7.42 (it, 1H, J= 1.4, 7.4 Hz), 7.47 (dd, 1H,J=15,
15 83Hz),752(dd 2H,J=171, 7.4 Hz), 7.84(d, 1H J= 83Hz} 793(d,1H,J=15
Hz), 799(dd 2H,J=14,71H2).
(f) Example 11 - 5-(2-Methylphenyl)-3—pheny!—1 H-mdazole.
Tetrabutylammonium fluoride (1.0Min THF, 2 mL) was added to a solution of
intermediate 11e {100 mg, 0.24-mmol) in tetrahydrofuran (5 mL). This solution was
20 heatedina 60 °C oil bath for 18 hours, then poured into water (25 mL) and extracted
with ethyl acetate (2x 25 mL). The combined organic extracis were dried over sodium
sulfate and concentrated. Sifica gel chromatography.(20% ethyl acetate/hexanes)
provided 5- (2-methylphenyi)-3-phenyl-1 H-indazole 11 (56 mg, 80%) as an off-white
solid: H NMR (DMSO- ds)82.24 (s, 3H), 7.28 (m, 4H), 7.37 (dd 1H,J=15, 8.6 Hz).
25 ,738(& 1H,J=1.4,7.5 Hz2), 750 (dd, 2H, J= 7.1, 75 Hz),7.64(d, 1H, J= 86Hz)
791 (d, 1H, J= 1.5 Hz), 7.99 (dd, 2H, J 14,71 Hz) 1330(5,1H) Anal.

(Con;sNg'o 25H20) C H N

Exam_pl_e 12: 3-Phenyl-5-'l'2-{trlf!uormethyl)p_enyl]—1 H-{indazole




15 tetrabutyl amoni um fl uori de afforded. 19July 2004

5-(4-hydroxy- 2- et hyl phenyl ) - 3-phenyl -1 H. indazoie 13 (75% p al e
~yellow solid: "H NWR (./SOdS) 8 2.17.(s, 3H), 6. (dd. 1 H. J =23, 82
.Hz), 6.70 (d, 1 H J = 2.3 Hz), 7.08 (d, 1 H J .2 Hz), 7.32. (dd 1 H,

) ‘=1.5, QPoldBles. 7-39 (tt, 1 H J =14, 7.7 Hz), 7.50 (edad@bionrr 72,

7.7 Hz), 7.59 (d, 1 H, J = 86 H), 7.83 (d, 1 H J: -1.5 Hz), 7 97 (dd,

2H,-J=1.4, 7.2 Hz) 9.28 (s, 1 H), 20 13.22 (s, 1H). Anal. ‘

" (C20H16Nx00. 8H20 C, H, N. 56 19 July 2004 WO 01/53268 Exanpl e ‘14

3- Phenyl - 54Pyri d-4-y11-1 Hindazol e (Ph3P)4Pd. Na2CO3, H20, dioxane, 90.0C

76% TBAF. THF, 60 C 85% 14 PCT/ USOv01477 1l4a (a) -Internediate 14a -

3-Phenyl -5- (pyrid-4-yl)-1-[2- trimethylsilanyl)ethoxynmethyl]-1 Hindazol e:
144 was ‘prepared simlar to exanpHe 1le. Pall adium catal yzed coupling of

~internediate-11d with pyridin Bbhoroni c acid yielded 14a (76%9 as a white

solid: "H NI\/R(DI\/@@“C) S -0. 0.84 (t, 2H,sBm 7.9 Hz), 3.62 (t,

2H, J= 7.9 Hz) ~5.86 10 (s, d@ (tt L H NN 7.4 Fe). 7051 (d, 1
(dd d'dxa fie, 7.4Hz A

‘H J = 8.3 H id, 1 H, J =1.4, 8.3.
Hz), 7.85 (dd . 6, 4—5——|=sz—~8>07(d 1.1, 7.1 Hz), 8.41
8 ‘64 (dd8%2H, J =1.6,

(dy 1 H J=1.4 5 Exanpl e 14 -
3-Phenyl 5-(pyry, |)-1 H I ndazole: . 14 vvas prepa gd simlar to exanple
11.- Treatnent o 14a with .15 .. tetrabutyl anmoni ud® | uori de affor ded
- 3-phenyl -5-(pyrid-4-yl)- 1H-indazo|e 14 (85% as a white solid:'H NWR
(DMSO-4*) 8 7.43 (tt, |H J= 12, 7.6'Hz), 7.54 (dd, ‘2H, J= 7.1, 7.6Hz},
7.72'(d,1'H, J= 8.8 Hz), 7.83 (dd J=1.6, 4.5 Hz), 7.84 (dd, 1H J=
. - TBAF, THF, 60 °C ' '

N

P

74%

" (a) Intermediate 12a - 3-Phenyl 5-[2-(trlﬂuoromethyl)phenyl]—1-[2-
" (trimethylsilanyl)ethoxymethyl}-1H-indazole:

5 12a was prepared by a synthetic method analogous to mtermed:ate 11e.
-Pallad:um catalyzed coupfing of intermediate 11d with 2-.
(trifluoromethyl)phenylboronic acid yielded 12a (48%) as a white solid: H NMR
V(DMSO-cg) 5-0.12 (s, 9H), 0.87 (1, 2H, J= 8.1 Hz), 3.72 (t, 2H, J= 8.1 H2), 5.62 (s,
2H)732(m 1H)7.38 (tt, 1H, J= 0.8,7.4 Hz), 7.48 (dd, 2H, J=7.1, 7.4Hz), 7.51 (m,

10  1H), 7.63(dd, 1H, J= 7.2, 7.7 Hz), 7.66 {dd, 1H, J= 1.6, 8.6 Hz}, 7.75(m, 1H), 7.82
| _(d 1H, J=8.6 Hz), 7.91 (d, 1H, J= 1.6 HZ), 7.96 (dd, 2H, J=0.8, 7.1 Hz).
- (b) Example 12— 3-Phenyl 5-[2-(trlﬂuoromethyl)phenyl]-1 H-indazole:
-12 was prepared similar to example 11. Treatm._ent of 12a with -
_ | "tetrabdtylammonium ﬂuoridé,afforded 3-phenyl 5-[2¥(tﬁﬂuoroméﬂiyl)pheny'1]-1 H-
15 i'ndazo_le 12 (74%) asa whifé solid: "H NMR (DMSO-d;) 8 7.34 (m, 1H), 7.38 (tt, 1H, J
 —1.3,7.3Hz),7.49 (dd, 2H, J=7.1, 7.3H2), 7.52 (m, 1H), 7.62 (dd, 1H, J=T4,7.7
Hi). 7.65 (dd | 1H,J=1.9,86Hz),7.73 (dd, J=7.2,7.5 Hz), 7. 85 (d, 1H, /=86 Hz),
794 {d, 1H, J= 1 9Hz),7. 96 (dd 2H J=1.3,71 Hz) Anal (ConmNst-O 1H20) C,
: H N..
20

_Example 13: 5-(4-ng drdg-}methylp‘ henyl}-3-ptienyl-1H-indazole




1.5, 8.8 Hz), 8.07 (dd, 21-1, J =1.2, 7.1 Hz), 8.40 (d,1 H, _U%‘Zg A;z),
- 8.63 (dd, 2H, J = 1.6, 4.5 Hz) 13.39 (s,.1 H. Anal ClSHl'?\lg. : ?—|O) C.
"H, N. 20 Exanple 14b-- 3-gMenyl-5-(pyrid-3-ylhl H i zole .57 19 July -
2004 WO 01/53268 (Ph3P)4 Na2C33, H20 di oxane, WO 666 TBAF "THF, - 60 G
796 14b PW0 UHB6801477 14b 5 (a) Internediate 14b'--3 PCTIUS01101477
phenyl | - 5- (pyrid-3-y1)-1-j2- (trlrrethyIS|Ianyl)ethoxyrrethylj-l H-1 ndazol e:
14b' was prepared simlar to internedi-ate 11 e. Pall adi um cat al yzed
coupling of int ermedi ate 11d with pyridine-3-boronic acid yielded 14b’ _
(669 as a white'solid: 'HNWR (DVMSO-d6) S -0.10 (s, 9H), 0,83 (t, 2H, J =
7.9 Hz), 3.63 (t, 2H, J = 7.9 Hz), 10 5.86.(s, 2H),7.43 ('t.t,‘l H J =12,
7.5 Hz), 751(dd 1 H J. 47 8. Hz) 7.54 (dd, 2H, J =7.1, 7.5 Hz),
7.65 (d, 1"H, J 8.6 Hz), 73 (d H J =1.5, 8.6 Hz), 8.07 (dd, 2H, J
=12, 7.1 Hz), 818(ddd 1 mﬁZB 8.0 Hz), 8.32 (d,1 H J=1.5
'Hz), 8.56 (dd, 1 Hed =.1 8.90 (d, 1 H J = Be@ Hz). (b)
Exanpl e 14b - 3 '-:- I 5 (pym-;aq‘p% .yaldosl H I ndazol e: M;nlar to exanpl e
11, treatnent @ 4 h Hed,idizkand,8b &GmoONi um f 1 uQri ft 2 "forded
3=phenyl - S(ﬂ)yrld-yl)-llkf—ﬁdaz-e-l—e—]:#b 79% @ rteysolid:: 1H NVR

(DMBO-d-) 5.7.41 (¢ 1HJ—153%74H2)3 AT 47 7.9 Hz),
7.53 (dd, 2H, J = . 7.4 H), 7.70 (d, 1 H J = 8. 776(dd 1 H,
J =1.5, 8.7 Hz)198.08 (dd, 2H, 13a

J=1.3,7.1, Hz) 8.17(ddd, 1H, J=1, 7, 2.0, 7. 9Hz) , 8. 31 (d, 1H, J=1.5Hz)8.56(dd, 20

1. H J1.7; 4.7 H), 8.99 (d, 1 H J = 240 Hz), 13.35 (s, 1 H). Anal.

f(C,8H,sNSC H N. | N ‘
TBAF, THF, 60 °C

f
o

76%

13

(2) Intermediate 13a -~ 5-(2-méthyl-d-[zé(trimethylsilanyl) ethoxymethoxy]
phenyl)-3-phenyl-1 -[2-(tr!methylsllanyi)ethoxymethyl]-1 H-indazole:
5 ' 13a was prepared similar to intermediate 11e. Palladium catalyzed coupling of
intermediate 11d with (2-meﬂ1y1-4-[_2—(trimethyisiIanyi)eihoernethoxy]phenyDEOronic
. acid yielded 13a (59%) as a pale yellow foam: "H NMR (DMSO-ds) § -0.09 (s, 9H),
0.00 (s, 9H), 0.85 (t, 2H, J= 8.0Hz2), 0.92 (t, 2H, J = 8.1 H2), 2.22 {s, 3H), 3.62 (1, 2H, :
J=80Hz), 3.73 (1, 2H, J= 8.1 Hz), 5.25 (s, 2H), 5.85 (s, 2H), 6.93 (dd, 1H, J=2.6,
10 '83Hz,698(d, 1H,J=26Hz,7.22(d, 1H,J= 8.3 Hz), 743 (tt, 1H,J=09,7.7
Hz).745(dd 1H,J=13,86 Hz),7.52 (dd,2H, J=72,7.7Hz), 7.82 (d, 1H, J=8.6
Hz),789 (d,1H, /=13 Hz), 7.99 (dd, 2H, J= 0.9, 7.2 H2).
(b) Example 13- 5-(+Hydroxy-2—methylphenyl)-a-phenyH H-mdazole'
13 was prepared similar o exarmple 11. Treatment of 13a with
15 tetrabutylammonium fluoride afforded 5-(4-hydroxy-2-methylphenyl)-3-phenyl-1H-
indazole 13 (75%) as a pale yellow.solid: 'H NMR (DMSO-d;) 5 2.17 (s, 3H), 6.66 (dd,
1H,J=2.3,82 Hz), 6.70 (d, 1H, J= 23Hz),7.08(d 1H, J= 8.2Hz).732(dd 1H,J
=1.5,8.6 Hz), 7.38 (t, 1H, J= 1.4, 7.7 H2), 7.50 (dd, 2H, J=7.2, 7.7 Hz), 7.59 (d
1H, J= 8.6 Hz), 783(d 1H, J=15 Hz), 7.97 (dd, 2H, J= 14 72Hz)9.28(s 1H),
20 1322(s, 1H). Anal, (CzoH15Nz010. 8H,0) G, H, N.
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Exanpl e 15: 2-Methyl -3-13-((E)-styrv& 1 14-indazol - 5-yl 1- phenglu§®0d8 July
- 2004 WD 01/53268 H N CTI1 US01/ 01477 (a) | nternedi ate 15a' - -

5- (3- Met hoxy- 2- et hyl -\@enyl ) - 3- ((E) styryl)-1- (29
_ methyl si-l anyl - et hoxymethyl)-1 |I'f indazole: Interf®di ate 15a" was pr epar ed
from7a WOALSA68y,  1.42 mol) by a synthetic nethod anaP6381$81/87Dq"

Yielding styryl analog 15a' (442.5 mmol, 66% as a yellow oil: "H NI\/R
-(DI\/BO( ) 5-0.10 (s, 9H), 0.83 (t, 2H, J=. 8.1 Hz), 2.07 (s, 3H); 3.58 (t,
-2H,.J = 7.9 Hz), 3.84 (s, 3H), 5.79 (s, 2H), 6.91(d, Il H J =7.6 Hz).

6.99 (d, 1 H J = 8.3 Hz), 7.22-7.41 (m 5H), 7.56 (d, 2H, J = 5:1 Hz),
7.70-7.78 (m 3H), 8.09 (s, | H). (b) Internedi ate 15b' -

- 5-(3- Met hoxy- 2- net hyl -phenyll) 3-((E)-styryl)-1 H 10 i ndazol e: 15b' was
_prepared simlar to exanmple 3. Treat nment of 15a' (211.4 nwy, 0. 449 mol )
‘yi el ded 15b'- Ekd@pleA 498, Phe# 5 HMAideasle 1% = 0.38 (50%ethyl =
acet at el hexanes) ;' H NW (DIVISO c6) 51.98 (s, 3H), 3.84 (s, 3H), 6.91 (d; 1H-
J= 7.5 Hz), 6.98 (d, 1 H J 8.1 Hz), 721-7.61 (m 8H), 7.70 (d, 2H, J =
7.4 Hz), 8.05 (s, 15. 1 H), 13 18 (s@H1 H). HRVS cal culated for C H2ON20
341.1648 (MH. '), found 341.1638. Bion (C29H20N20. 02H20) C, H, N. («c)
Exanple 15 2- Met hyl S’EIN{?, ({E) - stu )-1' HIndazol -5-yl]- phencg y Phenol .

- 15" was prepared,si ar to phenol 8' Treatment of intergedjjate 15b'

- (63.1 mgy; 0. 18F ,m With pﬁ%&ﬁ’g Rochl ori de yi el dfd Jyhegol 15° (39.7
- my, W6) g of f-white& s -024(5' ,

.acetate/héxanes) 1H R (DMBO- ) 8205 (s, 3H), I/ ='7.5 Hz),

6.83 (d, | H J = ), 7.05 (¥6%1 H, J:7.-7H'£', o' (m 7H),

.7.70 (d, 2H, J = ), 8.03 (s; 1 H, 9.34 (s, 1 H, I H).
)

CHRVB cal cul at ed ¥r C22H, 8N20 327. 1497 ( found 327.1487. Anal .

- (C22H18N20. 0. 5H20) C, H, N.

TBAF, THF, 60 °C

[
-

85%

14

5 (a) Intermediate 14a — 3-Phenyl-5-(pyrid-4-yl)-1-[2-
tnmethyls|Ianyl)ethoxymethyl]—1 H-indazole:
14a was prepared similar to example 1 1e. Palladium catalyzed coupling of
intermediate 11d with pyridine-4-lboronic acid yielded 14a (76%) as a white sofid: *H
NMR (DMSO-d;} § -0.11 (s, SH), 0.84 (1, 2H, J=7.9 Hz), 3.62 (t, 2H, J= 7.9 Hz), 5.86
10 (s,2H),7.46 (%, 1H, J=1.1,7.4 Hz), 7.51 {d, 1H, J=8.3 Hz),7.56 (dd, 2H, J=7.1
7.4Hz), 7.80 (dd, 1H, J= 1.4, 8.3 Hz), 7.85 (dd, 2H, J='1.6, 4.5 Hz), 8.07 (dd, 2H, J=
1.1,7.1H2), 8.41 (d, 1H, J=1.4 Hz), 8.64 (dd, 2H, J= 1.6, 4.5 HzZ)
(b). Example 14 — 3-Phenyl 5-(pynd-4~yl)-1 H-indazole;
14 was prepared similar to example 11. Treatment of 14a with
15 .tetrabulyiammonlum fluoride afforded 3-phenyl-5-(pyrid-4-yl)-1H-indazole 14 (85%) as
a white sofid: 'H NMR (DMSO-d;) 8 7.43 t,1H, J= 1.2,7.6 Hz), 7.54 (dd, 2H, J=
7.1, 76Hz),772(d 1H, J= 8.8 Hz), 7.83 (dd, 2H, J= 1.6, 45Hz) 7.84 (dd, 1H, J=-
1.5, 88Hz),807(dd 2H, J=1.2,7.1 Hz), 8.40 (d, 1H, J= 15Hz) 863(dd 2H, J=
16,45 Hz) 13.39 (s, 1H) Anal. (C,SH,aNaoo 2H,0) C, H, N,
20

xample 14b.— 3-Phenyl-5-(pyrid-3-yl}-1H- indazole
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25 Exanple 16: 4-f34(E)-Styrvl)-1 Hindazol-5-vll-isoguinolifeJ&92004 Jul y
12004 WO 01/53268 PCTI US01/ 01477 Bi spi nacot at odi bor on, PdC12(dppl

- CH2Cl12, KOAc. DWVsO 80 C 55% nBu4NF, THF, etltyl di am ne, refl ux

© 640/ 6 96% (a) | ntermnedi at 6a -3-((E -Styryl}5-(4,4,5,5-tetramethyl -

[ 1,3, 2] di oX@busassn- 2-yl)-7-(2-irinmethyl sil anyl -et hoxyrret n;m)msmmmdazol e:
A mxture of 7a(2.0 g, 4.2 mmol), bis(pinacol ato)di boron (1.17 g; 4.6 .
nmol ), 5 potassium acetate (1.24 g, 12.6 mol) and DVSO (25 nlL) was
degassed under vacuumwi th argon replacenent three times. 1,1

.Bi s(Di phenyl phosphi no) f errocenedi chl or opal | adi un(1'1)-CHCI 2 (0 172 g, 0.21
-mol) was added and the degassi ng procedure was repeated. The reaction was
~heated to 80C for 1 hour and the m xture was poured into water. and
‘extracted with ethyl 10 acetate-hexanes (2:1), .washed with brine, dried
over MgSO4, and concentrated. ChronmaHography on silica 6:1 hexanes-Et20

afforded 1.09 g 16a (55%. 'H Nwﬁdégﬂ?,) 88.51(s,.1H, 7.88 (d, 1 H J

=8.4 Hz), 7.64 (d, 1L H J = 58 (m 2H), 7.48 (s, 1 H), 7.41
(rri, 3H) 7.31 (m &My, 3.59 (t, 2H J= 7.3 Hz), 1AII (s, 128§M " 0.91 (t,
2H, J 8.3 Hz), <D §~(s OH) : (PAPIPA. NagBQH37N208SI B) C, I SN 15 (b) _
| nt er medi ate 44 3- ((E) - o0k Gipwpng, S05C ¢ 1 i et hy| W - gt 30 yn”ethyl) 1

Vhdazol - 5-yl ] 1soquiynol i ne: | mrermediare™16a (0. 213
4- br onmoi soqui nol i ngZ( @ 082 g, 0.38%mMmol) and Na2CXR :
conbined with 3 M. @\ and 0.5 nl ~ water .and the mxture was
purged with argddd . _ ' 14T

TBAF, THF, 60 °C

Lo
L ot

79%

5 (a) Intermediate 14b’— 3 pheny}-5-(pyrid-3-yi)-1-[2-
(trlmethylsnlanyl)ethoxymethyl]-1 H-Indazole:
14b’ was prepared similar to intermediate 11e. Palladium ca!alyzed couphng
- of intermediate 11d with pyndlne-a-boromc acid yielded 14b" (66%) as a white solid:
K H NMR(DMSO—d5)8-01O (s, 9H), 0.83 (, 2H, J = 79Hz) 363(t,2H J=7.9Hz),
10 586(s, 2H),7.43 (it, 1H, J= 1.2,7.5 Hz), 7.51 (dd, 1H J=47, B.OHz) 754(dd 2H
J=741, , 7.5 Hz), 7.65 (d, 1H, J=8.6 Hz), 7.73 (dd, 1H, J= 1.5, 86Hz),807(dd 2H,
‘J 12,7.1 Hz),818(ddd iH,J=186,23, 8.0 Hz), 832(d 1H J= 1.5Hz) 8.56
(dd iH,J=1.6, 47Hz),890(d 1H, J=2.3 H2).
o (b} Example 14b — 3-Phenyl 5-(pyrid-3-yl)-1H-indazole:
'_ 15 Similar to example 11, treatment of 14b" with tetrabutylammomum ﬂuonde
" afforded 3-phenyl5-{pyrid-3-yi)-1H-indazole 14b (79%) as a white solid: : 'HNMR
(DMSO-d5}8741 (tt 1H, J=1.3, 74Hz) 749 (dd, 1H, J= 47 79Hz) 7.53 (dd, 2H,
L J=71,74H2),7.70(d, 1H, J= B’IHz) 7.76 (dd, 1H, J= 15 87Hz) BOB(dd 2H,
7 - J= 13 7.1 Hz), 8.17 (ddd, 1H, J=1.7, 20, 79Hz) 8.31(d, 1H, J= 15Hz)856(dd
_'_20‘ 1H, J=1.7, 4.7 Hz), 8.99 (d, 1H, J= 20Hz) 1335(5.1H) Anal. (C,aH,sNa)C H, N
. Example 15: 2-Methy}-3- A M




20 Tetraki s(triphenyl phosphi no) pal I adi un(0) (0.023 g, 0.02 IJLI \éﬁ)madded
‘and the. nixture was ai n degassed and then heated to refI ux “Under ar gon
for 15 hours. Aqueous‘ork up as with 16a and ch agraphy on silica

. (4:.1. hexanes-ethyl acetate) y| el ded 0.181 g (96% f 16b.;'H NWR (CDCl 3) 6
8.59 (s, MPWH2HB (m 2H), 7.97 (d, 1 H J =7.6 H), 7I7(3Tl(1§91/03m7 7.58
(m 3H), 7.50 (d, 2H, J:95Hz), 726 (rn, 25 4H), 5.82 (s, 2H), 3.68 (t,
- 2H, J=8.1 Hz), 0.97 (t, 2H, J= 8.3 Hz), - 0.03.(s,'9H) . Anal. :

(C30H3, NaCSi 0. 75 H2O) C, H, N.. 4- Bnonpi soqui noi i ne SEM Pd(PPh3}4, DVE,
Na2C03 reflw 19 July 2004 WD 41/53268 PCT/ US01/ 01477 (c) Exanple 16-
4-[3-((B)-Styryl)-1 Hindazol-5-yl]-isoquinoline: A solution of 16b (0.17
g, 0.35 mml).in 3.6 m of 1 Mtetrabutylanmonium fluoride in THE and

" et hyl enedi am ne B’ uL, §-427 g, 7.1 mml);ﬁﬁs hegdered to reflex for 1

hour. The react S ehuL(cmﬁnadmth e hy éY-teHz Hilought to pH 7 with
“ﬁ Ehs S aﬂe&centrated

" 0.4 M HCQ, ri o DS
. Chront agraphy Lca (fﬁ’]& hexan d ; at e)87¥i el ded 0.079 g (64%
of 16asawh|té°so||. '"H NWR ( ¥ 20\(brs, 1 H, 9.31 (s,1 H),

8.59 (s, 1 H), 8.16 (¢ H, 8.09 (d, 1 H, 2 Hz), 7.93 (d,1 H J =
7.2 Hz), 720-7.75 (m . Anal. (C24H77N30.4 ¥2@) .C, H, N 10 Exam
anple 17: 4-1L31(EkSty!yl)-IHindazol-5:yl]:guinoline 4-Chloroquinornme SEM
. Pd(PPh3)4. DVE. Na2003 1 refl ey TN nBu , THF, ethyl neﬂi arnine. reflex
50% . (a) Internmedi ate - : ‘ :

_ (a) Intermediate 15a"— 5-(3-Methoxy-z-methyl-phgnyl)—:’w((E)-SfyrylH-(24
mmethylsilanyl-ethoxymethyl)—‘l Hindazole: |
' Intermediate 15a' was prepared from 7a' (571.8 mg, 1.42 mmol) bya synlhehc
5 - method analogous to od", yleldlng styryl analog 15a' (442.5 mmol, 66%) as a yellow
oil: 'H NMR (DMSO-d;) § —0.10 (s, 9H), 0.83 (t, 2H, J=8.1 Hz), 2.07 (s, 3H), 3.58 (t,
'2H, J=7.9 Hz), 3.84 (s, 3H), 5.79 (5, 2H), 6.91 (d, 1H, J=7.6 Hz), 6.99 (d, 1H, J=
8.3 Hz), 7.22-7.41 (m, 5H), 7.56 {d, 2H, J=5.1 Hz)}, 7.70-7.78 (m, 3H}, 8.09 (s, 1H).
(b) Intermediate 15b’ — 5-(3-Methoxy-2-methyl-phenyl)-3-((E)-styryl)-1H-
10 indazole:
15b' was ptepared similar to example 3. Treatment of 15a' (211.4 mg, 0.449
mmol) yielded 15b* (132.7 mg, 87%) as a white foam: & 0.38 (50% ethyl
acetate/hexanes); 'H NMR (DMSO-d;) § 1.98 (s, 3H), 3.84 (s,3H),6.91 (d, 1H, J=
7.5 Hz), 6.98 (d, 1H, J= 8.1 Hz), 7.21-7.61 (m, 8H), 770 (d,2H,J=74 Hz),805 (s,
15 1H), 13.18 (s, 1H). HRMS calculated for c,aﬁmnzo 341. 1648 (MH?*), found 341 1638
Anal. (CstzoN20°02H20) C,H,N..
{c) Example 15— 2—Melhyl-3-[3-((E)—styryl)—1 H-Indazol-S—yl]-phenot.
Phenol. 15" was prepared similar to phenol 8'. Treatment of intermediate 15b"
(63.1 mg, 0.185 mmol) with pyridine hydrochloride yielded phenol 15' {39.7 mg, 66%)
20 - as an off-white sofid: R, = 0.24 (50% ethyl acetate/hexanes); ‘*H NMR (DMSO-d;) &
2.05(s,3H),6.74 (d, 1H, J=75Hz),6.83 (d, 1H, J=7.9H2),7.05 (, 1H, J=7.7 Hz),
7.25-7.62'(m, 7H), 7.70 {d, 2H, J=72 Hz), 8.03 (s, 1H), 9.34 (s, 1H), 13.16 (s, 1H)
HRMS calculated for C&H“,Nzo 327.1497 (MH"), found 327.1487. Anal
(szH,aNzooo 5H20) C,H,N.
25 Example 16: 4-[3-((E]-Stvrvl}-1 H-mdazol 5-yl1 isoguinollne
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1 Hllndazol -5-yl]-quinoline: 15 17a was prepared by a synthetioduiyeaooed
anal ogous. to internediate 16b. Enploying 4-chl orog oline, 17a was
prepared in 79%y| eld. ' (CDCt3) 8 8.99 (d 1 J =4.4 Hz), 8.21
“(d, 1 H J =7.9 H), 815(s, 1 H), 7.95 (d,1 H J =8.4 H), .7.72 (m,
2H), 7.42WOBY5RM8 10H), 5.82' (s, 2H), 3.67 (t, 2H, J= 9.3PEEPSOQYNST (t
"2H, J= 8.3 Hz), - 0.02 (s, 9H). Anal. (C30H3IN3CSi0.5 H20) C, H N 20 (b)
Exanple. 17- 4-[3-((E)-Styryl)-1 HIndazoi-5-yQ qul noline: Exanple 17 was
prepared simlar to internediate 16.17a was deprotected to afford 17 in
50%y| eld as a white solid. 'H NVR (CDCl 3) 8 13.10 (brs, 1H), &98 (d, 1 H,
) = 4.4 H), 8.37 (s, 1 H, 815 (d, 1 H J =84 H), 8.00 (d, 1 H J =
8,4Hz), 7.54- 7.79 m 9H) 7.37 (m 2H), 726(m 1 H. Anal.

(C24H, 7N3. 1.0 H2Q ﬁ N. 25 Exanple 18: 5-(4-pyridyl)-3-(2- Pyrrolvl)-1
Hindazol e 19 Jufy] g&m&d@m 1) NaH  SEW Sapriionean,dsc 1) NaNoe.
AcOH. CH' 5 CIO CmtmeoRT 969 H2remdedl C, Et OAC 99% ~EM

(Pt bP)4Pd, DI EA 400-C-5-=7% 1 SEV\)—tB—PGH—USOllOlM? (a)

i nternmediate 18a - 20r5§%5 ni t r,2bg hl or i deb%

" nBugNF, THF,
ethylenediamine, reflux

64%

(a) Intermediate 16a -3-((E)-Styryl)-5-(4,4,5 5-tetramethy-
A ,3,2]d|oxaborolan-2-yl)-1-(2-1rimethylsu!anyi—ethoxymethylH H-indazole:
_ ' A mixture of 7a’ (2.0 g, 4.2 mmol) bis(pinacolato)diboron (1.17 g, 4.6 mmol),
5 potassium acetate {124 g, 12.6 rnmol) and DMSO (25 mL) was degassed under
vacuum with argon replacement three fimes. 1,1- , : :
Bls(Diphenylphosph1no)ferrocenedlchloropalladlum(!l)-CHZCIZ (0.1 72 g, 0.21 mmol)
- was added and the degassmg procedure was repeated. The reaction was heated to
80°C for 1 hour and the mixture was poured into water and extracted with elhyl
10  acetate-hexanes (2:1), washed with brine, dried over MgSO,, and concentrated. |
Chromatography on silica 6:1 hexanes-Et,0 afforded 1.09 g 16a (55%). '"H NMR
(CDCl;) & 8.51 (s, 1H), 7.88(d, 1H, J= 84Hz),764(d 1H, J 7.2Hz), 758 (m, .
2H), 7.48 (s, 1H), 7.41 (m, 3H) 7.31(m, 1H),359 (t, 2H, J= 7 3 Hz), 1.41 (s, 12H)
0.91 (t, 2H, J = 8.3 H2), -0.06 (s, 8H). Anal. (Cz7H37N2038|B) C, H N.
15 (b) Intermediate 16b- 4-[3-((E)-Styryl)-1 -(2-trlmethylsilanyl—ethoxymethyl)—
1I-!-lndazol-s-yl]-lsoqumohne-
Intermediate 16a (0218 g, 0.47 mmol}, 4-bfomois'oqunnoline (0 .082 g, 0.39
mmot) and Na;COs (0.1 g, 0.95 mol) were combined with 3 miL DME and O 5 mL
water and the mixture was degassed and purged with argon,

20 etfak|s(tnphenylphosphmo)palladlum(o) (0 023 g, 0.02 mmol) was added and the
mixture was agaln degassed and then heated to reflux under argon for 15 hours.
Aqueous work up as with 16a and chromtagraphy on silica (4:1. hexanes-ethyl
acetate} yielded 0.181 g (96%) of 16b.; '"H NMR (CDCl;) 3 8.59 {s, 1H), 8. 13 (m, 2H)
7.97 (d, 1H, J= 7.6 Hz), 7.73 (m, 3H), 7.58 (m, 3H), 7.50 (d, 2H, J = 9.5 Hz), 7.26(m

25 4H) 582(s 2H), 3.68 (t, 2H, J = 8.1 Hz), 0.97 (t, 2H, J= = 8.3 Hz), 003(5 9H). Anal
(CaoHs:N;0Si00.75 H,0) C, H, N



A sol ution of 2-chloro-5-nitrobenzoic acid (10.3 g, 56 rrrrol)mourylgogdnyl

~..chloride (90 m, 12 nol) was heated at reftux fort hours. Excess'thionyl

chloride was renoved concentration, in vacuo. e residue obtained

was. di ssolved in ether ~ (150 nml), then concentrat to provide

L 2- fluoro Srodussmigenzoyl chloride 18a (11.21 g, 10 99% as pamuseidrvhi t €

solid: "H' NWVR (DVSQ a(s) 8 7.62 (dd, 1H, J- 9.1, 9.6 Hz), 8.48 (ddd, 1.H,

.J-=3.0, 6:9, 9.1 Hz), 8.60 (dd, 1 H .J =3.0, 6.3 Hz). Anal. (C7H3NQCI F)
C, H N Cl. (b) Internediate 18b S :
-1-(2-Fl uoro-5-nl trophenyl } 1- (1H pyrroh2L yl)nmet hanone: 15 A sol ution of -

2-chl.oro-5-ni trobenzoyt chloride 18a (10.04 g, 49 ninmol) and pyrrole (3.4

m, 3.29 g, 49 mml) in 1, 2-dichloroethane (110 m).was cooled to.0C prior

to afldl tion OI AlE) txéﬁtpfelwg m[éq(@ysmmmmﬁndhim SSﬂ]-kdqulﬂ'dﬂﬁfefsm tant
‘reaction mixture,was.sti.r e 0 _r.oom
tenperature. The @ \AB] qéé’&&%\ﬂg&s@}"@%wéﬁ[?%m@@ @%rﬁlrmmura m xture

of concentr atlmﬁdb{ﬁl Ti(ilzﬁnd ethylgnediachinec(f.420 ule0 427 ¢, Z00mmbl) wag\hd¢ated tot | r ring f or

- ddi t
o1 8556 ‘S?;%eﬂigf%?’%"?* B R B Uy BRORLBRR o b YRR D )
x 200 )5 TA4 NURbwesked WP@"@QPY%[MQSS%?@ GRAcegted; @hrom@seaph( 200 m)

and sat ur at egn SiddG98 l{e%Q&th &Hm éwe@lro@% b fe2s v swmntrated
° g’a acetate/ﬁq:(oznes) provi dsed 18b (7 23

Silica gel chr orrat
g, 63% as aN %ﬁgﬂ %%(Pfsej’“hﬁ mm"vmewmméﬂzdﬁae(dm

2.1, 2.3, 3.8= |7@Hz)67 §ég¢dﬂd.; ¥.2H42),)7 5017.95 (3, BiH) 2Adal {BAH,,NF0 3}, oaad 1 H J
=1.3, 2.4, 3H6Hz) (dd, 1HJ-90 91Hz)839 (dd, 1
3.0, 5.8 .H)! '§45(ddd | H J =3.0 44 91 H) 12 33 (broad. 1 H.
Anal . (C1QH7EIE’10'B§|6 AX: HEIB%((ESStMIH\lH-lhdézoI-BtvﬁFMIBEe 18c

-1-(2-Fl uoro-5-ni trophenyl)-1-(1-j2-" 10 (trlnethylsilanyl)et hoxyrret hyl -
I—I—pyrrol'l-24yl)nethanone: A soI ution of 1-(2-fluoro-5- nltrophenyt) 1-(1

H pyrrol - 2-yl ) met hanone | 72 73mm|) inSFME (30 nl) was added
dropwi se, under an-argon ﬁm oM - spensi.on of NaH (350 .
‘ng, 8.75 mml) 'in TH rgmyeﬂuatoc. Th|_ { ‘ . : :

79%

nBuNF, THF,
ethylenediamine, refiux

50%

(a) Intermedlate 17a-4-[3-((E}-StyryI)—1 (2-tr|methylsilanyi-ethoxymethyl)—
o 1I-l-lndazoi-5-yl]-qulnolme - : :
15 17a was prepared by a synthet:c method analogous to mtennedlate 16b. 7
Empioymg 4-chloroqumollne 17a was prepared in 79% yield. 'H NMR (CDC!g) 5 8. 99
(4, 1H,J=4.4Hz),821(d, 1H,J=7.9H2),8.15 (s, 1H,), 7.95 (d, iH,J= 84Hz), -
7.72 (m, 2H), 7.42-7.62 (m, 10H), 5.82 (s, 2H), 3.67 (t, 2H, J = 93Hz) 097(t.2H J-_ :
o 83 Hz), - 0.02 (s, 9H). Anal. (CaoHa:N3OSie0.5 H,0) C, H,N. .
20 : {b) Example 17- 4[3-((E}Styryl)-1 H-Indazol-s-yl]-quinolme
. Example 17 was prepared similar to mtermeduate 16. 17a was deprotecled to
_“afford 17 in 50% yield as a white solid. '"H NMR (CDCl;) & 13.10 (brs, 1H), 8.8 (d,
_ " 1H, J=4.4 Hz), 8.37 (s, 1H), 8‘15'(d 1H, J= 84Hz) 8.00 (d, 1H, J= 8.4 Hz), 7.54-
 7.79(m, 9H),7.37 (m, 2H), 7.26 (m, 1H). Anal. (CzeHysN3+1.0 Hzo) C.H, N,

25 Examjle 18 5-(4—Pvrldvl)~3-(2 Pyrrolyl)-1 H-Indazole




was stirred at 0 C for 45 mnutes .prior to addition of
2-(trimethylsilyl)ethoxymethyl 15 chloride (1.70 g, 1Q.2 mml1?df‘h{2.0§4si ngl e
portion as the neat |iqui The resultant - reaction ture was stirred at
" anbi ent tenperature overn t,. then poured into . saturated NaHCO3 (80 ml):
The | ayer v@wet/ss26eparat ed and the aqueous phase was ext r agiTaskowoidr7 et hyl
acetate (2 x 50 m). The conbined organic extracts were washed -with brine
(60 nml), dried over sodiumsulfate and concentrated. Silica gel 20 .
chromat ogr aphy (10% et hyl acet ate/ hexanes) provided 18c (2.24 g, 84% as a
yellow -syrup: 'H NWR (DVM5O-db) 8 -0.07 (s, 9H). 0.83 (t, 2H, J= 7.8 Hz),
.3.53 (t, 2H, J = 7.8 Hz), 5.74 (s, 2H), 6.27 (dd, 1 H° J = 2.5, 4.0 Hz),
6.75 (dd 1H J=1.4 4.0 Hz), 7.57 (d’d 1 H J=1.4 25H). 7.64 (dd, 1.
H J 9.0, 91H40829(dd 1H d @0 5.8 Hz)845(“ddd 1 H J=
Py~ Anal . sofCl P@;ﬁ&g CW&N&GZ@N rmedi ate 18d . -
'or ophepyl ) - 1 yT's Mymﬂhyl] 1 '
pyrrol 2- yl)nethatlone A m xture ﬁa
1- (2-f 1 uoro-5-ni trophenyl )-1-(1-[2- (ITi methyl silanyl)ethoxdRethyl)- 1
H pytrrol -2-yl)net hanone 18c (3.63 g, 10 mmmol ) and 10% pal | adi um on car bon

(365 ng) in gthyl acetate ( irred uddg™ an at nosphere of

hydr ogen overiEgM &g ﬁ;-v@fa_f_té_}ﬁ; ered.through celite,
“then concentrat ed®* provi Fl (3 8@ g, 99 as an anber syrup: H NVR
(DMSO-d6) 8 -0.07 (s, 9H), 0. (t, 'J 8.0 Hayy 350(t 2H, J = 8.0
Hz), 5.12 (br s, 2H) 5.71 (s; 2H), -6 20 (dd 1H J=25, 3'.9_Hz), 6. 59
(dd, 1'H J = 2.9.5.6 Hz) 6.60 (dd, 1H ems 3.9 Hz), 6.66 (dad, 1 H. J
‘729 4.3, 8.8 Hz), 6.93 (dd. 1 H J = 8 % Hz), 7.42 (dd.1 H J-=1.8,
2. Anal 17H2,3N202FS ) 3 19. July 2004 WO 01/ 53268
-PCT/ u501/0147§in(“é)“-‘£" rmed| g ‘E@ o

uor og Sk i Qdaphenyl ). 1-(1-[ 2-
(tHﬁEthWSlIEWWthy oLz 2yt ) net Kajlone.)
(332 ng, 1.0 mmol ) was dlssolve? n a nlxture of aceti.¢ acid (10 m’) and
acetonitrile (10 m). This-vigo Bhsly stirred sol ution Whs cooled.in an

ice- salt bath to -5 C, -priory,to addltlon of a.solution qf sodlunlnltrlte

(83 ny, 12 mol).. N s
‘ '( m zNHzEﬂH Sy £ TEAF HNCHOH N, THE N ¢ :
‘ o _ B7% C Nz 7~ u-SEM T - 29% N~ & ~NH

18g . 18

ong/ I'nternediate 18d

5 () Intermediate 18a — 2-Fluoro-5-nitrobenzoyl chloride: ,
A solution of 2-ehloro-5-nitrobenzoic acid (10. 3 g, 56 mmol) in thionyl chloride
' {90 m|, 1.2 mol) was heated at reftux for 2 hours. Excess’ thlonyl chlonde was
. -removed by concentration, in vacuo. The residue obtained was dlssolved in ether
- (150 ml) then concentrated to provide 2—ﬂuoro-5-nrlrobenzoyl ch!onde 18a (11.21g,
10 99%) as an off-white solid: '"H NMR (DMSO-d;) & 7 62 (dd 1H J=9.1,96 Hz) 8.48’
' {ddd, 1H, J=3.0, 6.9, 9.1 Hz), 8.60 {dd, 1H, J=3. 0, 6. 3 Hz) Anal. (C,HSNOSCIF) C.
H, N. Cl ‘ L
®) |nterrned|ate 18b 1-(2-Fluoro-5-nltrophenyl}-1 { H-pyrrol-z-
yl)methanone. : :
15 A so!utlon of 2-chloro-5 -nitrobenzoyl chlonde 18a (10.04 g, 49 mmol) and
‘ pyrroIe (3.4 ml, 329 g, 49 mmol) in1 2-dichloroethane (110 ml) was cooled to 0°C
prior to addition of AICl; (6.61g, 49 6 mmol) as the’ solid. The resuttant reaction
mixture was stirred overnight, gradually warmmg to room temperature The crude
' reaction was, subsequently, poured into a mixture of concenlrated HCI (20 ml) and ice
.20 ._water (200 ml). After stirring for an addmona! 20 mmutes the Iayers were separa!ed




water (10 m ). The resultant diazoniumsolution was stirred f |4%081nut es,
gradually warmng to 5. C. The reaction was, again, cool ed ta July ‘
precedl ng the addition a solution of potassi ur‘odl de (232 ny;. 1.4
mol) in water (3 m). The resultant nixture was irred for. an additional
2 hours, vewommgeeso 15 C, then poured into a. mxture of ICHEDDI{BO Q)
~and ice water (100 m). This aqueous m xture was extracted with ethyl -
~acetate (2x 50 nml). The conbi ned organi-c extracts were washed with 10%
aqueous Na2S20. (50 m), dried over sodium sul fate and concentrat ed.
Silica gel chromatography (5% ethyl acetate/hexanes) provided 18e (160.
ng, 3699 as a colorless oil: 1H NWR (DVMSO-dc,) S -0.08 (s, 9H), 0.81 (t,
-2H, J=7.9 Hz), 3.50 (t1.2H, 15 J= 7.9 Hz), 5.71 (s; 2H), 624 (dd, 1H
J=2.6, 4.0.Hzhnd ﬁe@ﬁue(oddphdsblwaénxﬁac?etﬂwﬂl GH,LCl; (7x 2680 ftjdThelcombinedl = 8.7, 9.7

+Hz 7.51(dd 7. 90
(dZ:Id 1H ({lorbghiy ek‘fcﬁj‘“’e ‘7%‘%” @g fé’géﬁ’hégjﬁaéﬁg?% %céﬁi’zo&'#@ ()
I nterrnedi ate dgfd OVEt-‘[UE“FI sufate.26d WWF@ |5)~I|@n9ﬁl>¢hqon@1qg1am\y (25% ethyl 7
(trimethylsil a&u&aﬁ&mﬁ? rﬁ?&vﬂiéhhaé gHa:py re30d) 'agablal}e 'S}Elob.radbﬁ@e‘H ﬁﬂn

~.Dii sopropyl et hyl am ne é
f1 uor o- 5-i%do d} Sﬁﬂ'{sl@(‘% Q"E ﬁrr?e"c Ry ﬁl*‘h’-’wﬂ@“&’%ik’nﬁf H33P¥3-125HZ)-
| 4- pyrrol - 2-yy poeddagnione: 14,804, BEAS2) 65 (daB iU 9.0, 91Hz)839(dd H,J=

tetrakis(tri .U 5 6 ), - and

pyridi ne(4 bgsgﬁlé%?%é@éﬂﬁmj %06%? §1€5 #@%‘P 9 %% The resul tant
reaction m xt(C,fHNgGsFe@aHeY G, M, N. 90 C oi |l bath for 18 hours, under an .argon
25 at nosphere.  Aft e r ude reactijon

~.m xture \a/as pour € f' %e\ﬁg’?ee{&( 18% P@E. moi’?@%‘{:i'hﬁ' %th et hyl acetate (2
X 75 mM). 1Crhe(tdmmwvllsﬂgmn@ﬂwﬂm&pmohkﬁbnm with water (6 x 75

m.), dried over so RERA L@ Lot 2L Bhe ﬁh{ rntography
'(20% et hyl acetate?%lu-lg]é’;ﬁ?”géf'ﬁﬁg %&3’31@ 0@),)0%& v ¢

as a ellowoil:
"H NVR ( DVBO- 8)7-5mmeN i TH (30gulj wagya P, Ul an b0 fore. 18 84 (t,
" 2H,.J=7.9 HZ&tm'eﬂ stSpension afiNal (356 iy, 6078, mritol)in TBIF {15 al) atlo €T, Fih)s migtufs  ( dd
S 2 o4O ey %@w@%&w&aﬂfﬁﬁh@ 7,7at
4.9, 8.7 W), chigidgd1 mg 912 myol} irg2 single portiome the (et feuis Ehepessiart, H. N .
(g) | nternedi akstichGbixturewdsbrifyd bl@)ﬁkﬁ'ent%nﬁﬁera[t@re ovetnight, then poured into
] (trinet hyI st saa raledtﬁéﬁfé‘b”?éoh&’.b ]The Iaye@/were separ tec} an the aqueous pJ'nase was
extracted with ethyt acetate (2 x 50 mi). The combmed-orgamc extracts were washed
with brine (60 ml), dried over sodium sulfate and concentrated. Silica gel
20 chromatography (10% ethyl acetate/hexanes) provided 18¢ (2.24 g, 84%) as a yellow
syrup: 'H NMR (DMSO-d;) § -0.07 (s, 9H), 0.83 (t, 2H, J=7.8 Hz), 363 (t,2H, J=
7.8 Hz), 5.74 s, 2H), 6.27 (dd, 1H, J= 2.5, 4.0 Hz), 6.75 (dd, 1H, J= 1.4, 4.0 H2)
7.57 (dd, 1H, J = 1.4, 2.5 Hz), 7.64 (dd, 1H, J= 9.0, 9.1 Hz), 8.29 (dd, 1H, J=3.0,5.8
Hz), 8.45 (ddd, 1H, J= 3.0, 4.6, 9.1 Hz). Anal. (C,;H,,N,O,FSi) C, H, N.
25 (d) Intermediate 18d 1-(5-Amino-2—ﬂuorophenyl)—1 (1-2-
(trlmethylsIlanyl)ethoxymethyll-‘l H-pyrrol-2-ylimethanone:
A mixture of 1- (2—ﬂuoro~5-nltrophenyl)-1 (1 [2-(lnmethylsdariyl)ethoxymethyl}- .
1H-pyrrol-2-yl)methanone 18¢ (3.63 g, 10 mmol) and 10% palladium on carbon (365
mg) in ethyl acetate (90 ml) was stlrred under an atmosphere of hydrogen overmght.

1-(2

30 The reaction mixture was fi Itered through celite, then concentrated to prowde 18d
(3.30 g, 99%) as an amber syrup: 1H NMR (DMSO ) 8 -0. 07 (s 9H), 0.82 (t 2H J =
80Hz) 3.50 (t, 2H, J=8.0 Hz), 5.12 (brs, 2H), 5.71 (s, 2H), 620(dd 1H,J=25,
3.9 Hz), 6.59 (dd, 1H, J= 2.9, 56Hz)660(dd 1H, J=1.8, 3.9 Hz), 6.66 (ddd, 1H, J
=2.9,4.3,8.8Hz), 6.93 (dd, 1H, J= 8.8, 97Hz) 742(dd 1H, J=18, 25Hz) Anal

35  (CyH2N;OFSi) C, H,N.



19 July 2004 WD 01153268 PCT/ USO1101477 A sol ution ,
of .1-[2-fl uoro-5-(4- pyddy‘phenyl y-1-(1-[ 2- _ n} 19 July 2004
“(trirnethyl silanyl)ethoxy hyl]-1 Hpyrrol-2-yl)met one 18f (504 ng, 1.3
“muol ) and Q?{d%ﬁ%' ne nonohydrate (1.7 ml, 35 nmmol) in ethanol .(35 m)*was .
heat ed at Y&t or - 42 hours. The ethanol was then renoEd/US0101477°
by-concentration, in vacuo. The residue obtained was partitioned between
water (25 m) and ethyl acetate (25 m). The layers were separated and the
aqueous, phase was extracted with ethyl acetate (25 m). The conbined
organi c extracts were washed with saturated NaHCO3 (30 ml), 'dried over
-sodi um sul'fate and concentrated. Silica gel chromat ogra’phy (3% CH3OHI CH2C6)
provi ded .18g (430. as an off-white solid:'H NVR (DVMSO d6) 4-028
(s, 10 9H), 0.63 (%) 'ﬂgﬁtrﬂeﬂ'a 8eq 12 Fluasscb-iodophegyl)1-il lé 0 Hz), 5-72 (s,
(ZE?:I EZ& (gd (?Lmi;etliylsﬂarwl)e&o&ymath'igﬂl}pyrﬁﬂ-igﬂ)(ﬁh‘lhﬂtdie J =.1:7, 3 5 Hz%_| 7\.] 10
62 Hz), 7.81 (dd. ir%‘ﬂ'"e?z a}élwod & '%'g-ré? “1"2?')1"?5(‘135“‘_’{9‘11‘" aa'“a-"“ie ‘j 61" (d,
2H J = 6.2 H2Q mi)ispd2Getomitrile (H) mi)ATibib vigoroRsy- SddElujiorGyasttoohdd in élhaze-ExarrpI e
' 18 - b- (4 r b y.

B Wibhmds oo @%Bﬂlaiéha.ﬁén i/ sBARdPb Sodibeh niRE(EPHG; iém@egl Lte 18

"fluoride (1.0 to a solutio

(366 ng, 0.9 YWAWHI0 midThe rzsdiaairﬁimewaou@oq wapstivigd for 45 minwes, gragually
‘tetrahydrof Urvilﬁm(r%Qo a1°¢ ThENteactislvid,| a?an%atebwl@!b precddig wacidaron%?ahours

RRN e e e
sul fate and omscsarled for e(dadcﬁldnakaahm g«ahmngnodmgneaphyed it L rid@ré 6H2C12)
e e R
6.82-6. 92 (macgige @x 594!1'{ d he gombingd erggnigextiapts wergwashed with 109 agueaus, ' 8. 7
- Hz), 7.83 (d,Nazg$lo156me), drietover sddigrh duffate Jaﬂckbonbenﬂatéd dgm gél- &23 Cl(4 g Clg;'l CJ ‘H
ﬂ' "5 Ex'arlrél Shepgrstoorapridls é&ﬁﬁpﬁe%%s) PT"\QEH 3&‘%8?@ T IRIBARD,  El O 870
P - NH ‘colorless oil: ‘H NMR (DMSO-d;) 6 -0.08 (s, 9H), 0. 81(t,2H, J=79 Hz), 3.50(t, 2H, :
15 J= 79Hz),571 (s, 2H), 624(dd 1H,J=28, 40Hz) 6.63 (dd, 1H J=17, 4.0 Hz)
' . 7.18 (dd, 1H, J= 8.7, 9.7 Hz), 75_1(dd 1H,d= 1.7, 2.6 H2), 7.74 (dd, 1H, J=2.3,6.4
Hz), 7.90 (ddd, 1H, J= 2.3, 4.9, 8.7 Hz). Anal. (C,;Hz,NanSil)'C H. N ‘1l
_ (f) Intermediate 18f — 1-[2-Fluoro-5-(4-pyndyl)phenyl]—1-(1-[2- _
o (tnmethylsilanyl}ethoxymethyl]—1 H-pyrrol-2-yl)methanone: . o
20 Diisopropyiethylamine (1.3 ml, 7.5 mmol) was added toa mlxture of 1- (2- :
fluoro-5-iodophenyl)-1-(1-[2-(trimethylsilanyl)ethoxymethyl}- 1 l-l-pyrrol-z-yl)methanone
18e (798 mg, 1.8 mmol), tetrakls(triphenylphosphlne)palladlum(O) (65 mg, 0.06 mmol)
and pyridine-4-boronic acid (323 mg, 26 mmol) in DMF (20 ml). The resultant
reaction mixture was heated in a 90 °C oil bath for 18 hours, under an argon -
25 atmosphere After cooling to room temperature, the crude reaction mixture was
-poured into water (100 ml) and extracted with ethyl acetate (2 x 75 ml). The combined
organic extracts were washed with water (6 x 75 ml), dried over sodium sulfate and
ooncenlrated Slltca gel chromatography (20% ethyi aoetatelCHzclz) aﬁorded 18f (407
mg, 57%) as a pale yellow ol: 'H NMR (DMSO-d) & -0.06 (s, 9]—!) 0. 84 @, 2H, J 7. 9
30.. Hz),3.54(t2H,J= 79Hz) 576 (s, 2H) 624 (dd, 1H J= 2.6, 4.0 Hz), 668(dd 1H,
J=1.8, 40Hz)749(dd H, J= 87 93Hz).751(dd 1H,J=128, 26Hz) 7.72(d,
2H,J= 62Hz) 7.87 (dd, 1H, J=2.4, 65Hz},802(ddd 1H, /=24, 49 87Hz),
863 (d, 2H, J=6.2 Hz). Anal (szstNzo,o_FS.) C,H.N.
{g) Intermediate 189 -5-(4-Pyndyl)— 3-(1-[2-
35 - (trimethylsilanyl)ethoxymethyl]-1H-pyrrol-2-yl)-1 H-indazole:



~18b' 18b' was prepared simlar to internmediatel |a. Treatnment9gfily 2004
~1-(2-fluoro-5- nitroph | )-i-(114pyrrol -2-yl)met hanone 18b wi t hhydrazi ne
hydrate af forded 5-vit 3-(2-pyrrolyl)-1 Hindaglke 18b' (75% as '
~an',orange-red solid: '"H NW (DV5O-4) .S 30 623 (dd¥,.- 1-H, J 2.4, 2.6.3.6
Hz), 6.81WQ@H33248 H J = .1.5,-2.5, 3.6 Hz),. 6.93 (ddd, PGEI/USQI0M77] 5,
2.1, 2.6 Hz), 7.70 (d, I H J =9.2 Hz), 821 (dd,12 H J = 2,0, 9.2 Hz),
8.90 (d, 1 H J = 2.0 Hz), 11.57 (broad, 1 H), 13.62 .(s,1 H). Anal.
(C'HaN4O, J C, H N . 65 19 July 2004 WO 01/53268 PCT/US01/ 01477 le 19: 4 3
4Chl.aro-1 ff-benzoimdazol-2- 1 1 If Indgzol-5- 1 Exanp isoguinoline H
‘-HNO\/E(IVE) HCl H N tnRcO, imciazote, -N 19e 59% 19f (a) I nternmedi ate 19a

--"I Hindazol e- 3-carboxyl i c aci d net hoxy-net hyl am de:- 3- Car boxyi ndazol e
(1008, 617. Mol ) iAsoltipn phiE{2rivera-§-tepysdyilhenylHcriBony d| | m dazol e (110g,
678.mol.) at @iaferisibhyliohoRrRiuiL1#hp F2—f¢?ﬂéﬂ\éﬁéh§38f(§@43m§01 B ﬁ'm vas

‘heated to 60- 65 Cfor hodrs and then a ool

Di et hyl hydrd?Y?Taé’H?H@“P'@ld"{‘%é 72"5356'7@‘%6}"?"?%&@50@5&@&“5%‘ a's’Sﬁ"‘l"(f" nd the
mxture vas 4eausdThoetiindbwhothed rdmaved bf bencesteativh,On vaas. 'ﬂuneaﬂler ated to a
paste and

. ' washe Pr oduct .
was Vi si bl coo%'nneémagf? ?'%sagti%%ﬁegn q"éﬁg'a" \Aﬁ& &?'Y'Iat%gigtgéggn‘c) Il n -
separ at el y wiwdre eenayateramme equeDiue phrsie yas eRiraptast withcetiyh aicetute (35mi). éﬂﬂers wer e

‘separately V‘%ﬂﬁ; ?féﬁva@ﬁécﬂ?im Shhirftda NGMEBD,  diBdlover -
concentrat ed e resulting S were conbined, tritura dW|thaDIVF
'65C ‘ ' sodium sulfate and ooncentrated Silica gel chroma!ography {3% CH30 ch

. provided 18g (430 mg, 87%) as an off-whrte solid: "H NMR (DMSO-ds) §-0.28 (s.

10  9H), 063 (t, 2H J=8.0Hz),3.28 (1, 2H J=80 Hz) 5.72 (s, 2H), 6.26 (dd, 1H,J=

| 28,35H2),679(dd, 1H,J=17, 3.5 Hz) 7.10 (dd, 1H, J= 17, 2.8 Hz),7.67 (d, 1,
J=8.9Hz),7.77 (d, 2H, J= 6.2Hz) 7.81 (dd, 1H, J=1.6, 8.9 Hz), 819(d H,J=
1.6 Hz), 8.61 (d, 2H, J= 6.2 Hz), 13.25 (s, 1H) Anal. (CqusMOS') C,H,N.

(h) Example 18 — 5-(4-Pyridyl)-3—(2-pyrrolyl)—1 H—lndazole.

-15 Tetrabutylammomum ﬂuorrde (1.0 Min THF, 5 ml) was added to a soluhon of
intermedtate 18g (366 mg, 0.9 mmol) and 1,2-d|am|noeﬂlana {150 mg, 2.5 mmol) in
tetrahydrofuran (20 ml). This solution was heated at reflux for 42 hours, then poured

. into saturated NaHCO; (30 mi) and extracted with ethyl acetate (2x 25 mi). The
, * combined organic extracts were dried over sodium sulfate and concentrated. Silica

20  gel chromatography (3% CHyOH/CH,CL,) provided 5-{4-Pyridyl)-3-(2-pyrrolyl)}-1H--
indazole 18 (71 mg, 29%) as an off-white solid: 'H NMR (f.)MSO-ds) §6.20(dd, 1H, J
= 2.6, 5.6 Hz), 6.82-6.92 (m, 2H), 7.64 (d, 1H, J= 8.7 Hz), 7.81 (dd, 1H, J= 14,87
Hz), 7.83 (d, 2H, J = 6.1 Hz),8.37 (d, 1H,J=1 4.Hz), 862(d 2H J= 61 Hz) 11 37

R (N 1H), 13.09 (s, 1H). Anal. (CieH12Nye0. OSCHzclz) C H, N.
. 25 Example 18b'; 5-Nitro-3-{2-Pyrrolyl)-1 H-indazole .

o oy ,

ON AN NHoNH,, EIOH

' \ / p— -
F,V?r : L R '
18b

. 180’
. 18b'was prepared surmlar to intermediate 11a. Treatment of 1- (2~ﬂuoro-5-
. nitrophenyl)- 1—(1 prrrol-2-yi)methancne 18b wrth hydrazrne hydrate afforded 5-nrtro- '
. 3+(2-pyrrolyl)-1H-indazole 18b‘ (75%) as an orange-red_ solld. H NMR (DM_SO_-dE) S
.. 30 623 (ddd, 1H, J= 2.4, 2.6, 3.6 H2), 681 (ddd, TH, J=.1.5, 2.5, 3.6 Hz), 6.93 (ddd,
qH,J=15, 2.1, 2.6 Hz), 7.70 (d, 1H, J=9.2 Hz), 8.21 (cid. 1H,J=2.0,9.2 Hz), 8.90
" {d, 1H, J= 2.0 Ha), 11.57 (broad, 1H), 1362 (s, 1H), Anal. (CuHsNO2) G, H,N.

L



84% N pt p pd 1CO( g )~ . a DM 85 19 July 2004 WO 01/53268 July 2004
PCT/USQO / 01477 -1:1 mi xture of CHZCIZ ‘ether, filtere and dried to afford

10.6.g' (84% of internedi 19a as a white solid: 0.38 (75% et hyl
acetate |$”Eexanes) "H N (DI\/SOaI e) -8 13.60 (s, 1 H) 7. 80 S’? H J =
8.2 Hz), RHSB 1 H 3 =82 Hz), 7.41 (t, 1 H, 8. 0 PGRYSOINGZ (4

H J 8.0 Hz), 3.77(s, 3H), 3.44 (s, 3H). Anal. (C34H'N302) C, H N 5 (b)
i'nter rredl ate 1.9b - 5-lodo-1 Hindazol e-3-carboxylic acid nethoxy-

- methyl -amde: . To the amde 1 9a (20g, 97.4 mol) in 1 L CHd 2 was added
bi s(trilluoroacetoxy)i odobenzene (46 g, 107 mmol) fol |l owed by portionw se
addition of iodine (14.84.g, 58.5 mml) at 25C. After 1 hour, 600 nlL of
sat urated Na2HSO3 was 10 added and a solid began to precipi tate whi ch was
filtered and rlnsed W|th excess CHZC12 Theflltrate was vvashed with
brine, | @ : ‘ : 2 Hisdamokiiyl§ol i d triturated
with a mni nw&évof CcH2d 2. The conbi ned solids were dried under
vacuum over e 2926 (91 % of i-odide 19b as.a pale white solid:
R, '=:0.31 (50%et Hyl etl?e’fﬁéwe*qgn xaﬂes) 'H NMR (DI\/SO 6) H313.79 (s, 1 H),

15839(51 ' Y = 8.7 Hz), 3.76

(s, 3H), 3.44 ( nedi ate 19c -

5-1 odo- | - (4-met hox -benz‘W") 1H-| ndaz e\f%&r?i&(yl i ¢ acid ‘ NIOMG

met hoxy- net hyl - appde” 19a O "\ 196 O \

‘NaH, PMB-CL, Nat,
THF, 45°C
70%

(a) Intermedlate 19a 1 H—Indazole-a-carboxyllc acid methoxy-methyl-
amlde' : :
. 3-Carboxyindazole (100g, 617 mmol)in 1L DMF was treated ivith

~ carbonyldiimidazole (1 10g, 678 mmol) at 26°C with gas evolution for 15 mihutes: The
10 reaction was heated to 60-65 °C for 2 hours and then allowed fo cool to 25°C. N,O-
SR Dimeﬂ\ylhyd'roxylarﬁi_ne-HCl (66.2 g. 678 mmol) was added as a solid and the mixture
_ was h'eated, to 65 °C for 3 hours The reaction was concentrated to a paste ,a_nd taken
' _ub |n 2L CH:CL; , washed with water, and then 2N HCL Product was visibly coming
~ outof solution. Solid was filtered and rinséd separately with ethyl acetate. The ethyl
1'_5 acetate and CH,C\; layers were separately washed with NaHCOa, and brine, dried '
over MgS04 and conc_enirated. The resulting sofids wei'e combined, triturated with a '

S S



To the iodide 19b (15g..45.3 mol) in 200 nL THE was added NaH (

20 60% m neral oil dispersion, 1.14 g, 47.6 mmvbl ), portionw §3‘JW| ﬁﬂog
“evolution. After 15 rgmutes-the reaction was cooked to OC and
- p-met hoxybenzyl chlori (8.51 g, 54.4 mmot) wa ded foll owed by Nal
(6749 ny; A4, The m xture was heated -to .45C for 9h dto
cool to 2&5“%6%o| ution was diluted with ethyl acetate, Pﬁl}ﬂ]sﬁu’dﬂﬁth
saturat ed aqueous. NH,Cl, brine and dried over MgSO4 and concentrated 25 to
a viscous oil. Ether was added to the oil and a solid formed which was ,
filtered and rin'sed with ether to provide 14.18g (70% of 19c as a faint
.yel |l ow sol i d.: RL 0.42 (50%ethyl. acetate in hexanes);'H NVR (CDC 3) S
8.60 (s, 756(dd 1H, J=_8.8, 1.6 Hz), 711: (m 3H), 6.80 (dd, 2H,

J=- 6.7, 2.1 1 8 3
S T 2 Sl ik oy s i e+ 5
. 5-10do- 1- (ameaiwhity solise Rz .98 wsmtfndamtenelexe@ﬁsbaﬁmwsoﬂw ani de
10c (12.8 g, ?.geﬁa"lﬂ)*,)véd‘ mmzn&b\m@q@a Sdatzoﬂz)%ﬁadm Walgy (1.29 9,

34 ol ) was tlon se over m nut es. B@Oﬂ@n ﬁ t he
reaction was *til)e?i%% Hyy =t @ Ha), 87 (5 Rtk ?%‘%?H)etﬁﬁ‘" (% 1 ét S%C and the
whol e 35 v@is pour gg) infiirMebiafe 190N4RAG-1 Findasiigatatbdxgicicidarthuxghed with
brine, dried over NMySO41 - and concentrated to afford a slightly offwhite
-solid whirch DEBYEAMIEE ated with a 19 July 2004 WO 01/ 53268 PCTI US01/ 01477
m ni mal anmount of Tettheamidkilba (20g097.4 mawh)dnl1 WiCHIClewasaddednd dried to give

acerare. in nAIdIE RIS ERRF (10 i ok Y%‘”@?%““‘W' 7 63

of a

(dd, 1 H, J =io@n@(18.88 g-53.5 nmalbat @RIC. Afpr 1 me@oomoffamted NaHSQ:p3§ 5. 57
(s, 3H), o 7Sadded amsolﬁ'ﬁban(o &ipitaRiach ﬂhslﬂtere@hiﬂhns&&%ﬁbﬁ%s@ H N, 1.

: I nt di ate' 19e - Met hox 5-tet th | 1, 3,2
((j:az)xaBo(ra(r)IrrgnI‘z-ZJ:l '?WZ)-'%—iWﬂ'ézX?ﬁl M%&Péﬁ?ﬁ‘g%‘g‘“ Nﬁ§§(‘ ﬁoﬂ%@gﬁgﬁoﬁn i b'%r on b
(Al dr.i ch Cheniearalring sblid Hrged @it 8 minvoblamduotif CHLCHT e Sp@bingd salis waramm| ) |

pot assi um ace, '%td%"&‘%],%gﬁ'?‘m &&(}l%éw %@%Gg;é A)bdf ep@E'&l( mﬂ?aﬂ:thﬂe

.phosphi no) f erf.ocene or.opa wer e
d| ssol ved i n solid: Ry=0.31 (50% ethyl acetate in hexanes) HN (DMSO-d5)5137 (s, 1H),

15 8.39 (s, 1H), 765(d 1H,J=8.7 Hz),7.48 (d, 1H, J=8.7 Hz), 3.76 (s, 3H), 3.44 (s,
" 8H). Anal. (CigHgN:IO2) C, H. -
~ (c) intermediate 19¢ - 5-lodo-1-(4-methoxy-benzyl)-: 1H-mdazole-3-
carboxylic acid methoxy-methyl-amlde-
. To the iodide 19b (159, 45.3 mmol) in 200 mL THF was added NaH (1 Sgofa
20 60% mlneral oil dispersion, 1.14 g, 47.6 mmof), portionwise with gas evolution. After
15 minutes the reaction was cooled to 0°C and p-methoxybenzyl chloride (8 51g, 54, 4
mmol) was added followed by Nal (679 mg, 4.5 mmof). The mlxture was heated to
45°C for 9h and allowed to cool to 256°C. The solution was diluted with ethyl acetate,
3 - washed with saturated aqueous NH,CI brine and dried over MgSO,and concentfated
25 to a wscous oil. Ether was added to the oil and a solad formed which was fi filtered and
nnsed with ether to provide 14.18g (70%) of19casa famt yellow solid.: Ri=0. 42 '
. .'(50% ethyl acetate in hexanes), H NMR (CDCl;) 8 8.60 (s, 1H), 7. 56 (dd, 1H, J=8.8,
-1.6 Hz), 7.11. (rn 3H), 6.80(dd, 2H, J=6.7, 2.1 Hz), 5.52 (s, 2H), 381 (s,3H) 375
(s, 3H), 351 (5, 3H). Anal. (CHiaNOsl) C, H, N, L.
éo (d) Intermed:ate 19d -~ 5-Iodo-1-(4-methoxy-benzyl)—1 H—lndazole—:i—
' carbaldehyde. : : :
| The amide 19¢ (12 8 g, 28.3 mmol) in 300 mL THF was cooled to -5°C and
B L1A1H4 (1 .29 g, 34 mmol) was added porhonwnse over 10 minutes, After 30 minutes .
o - te reaction was quenched by the slow addition of ethyl acetate at -5°C and the whole
o 35 '-.was poured into 0.4 N NaHSO. The organic layer was washed with brine, dried over '
MgSO4, and concentrated fo aﬂord a slightly offwhite solid which was tnturateo with a 7



di met hysul foxi de (150 nl), degassed, and heated in.an 80 C 0| Plﬁg rk Bgr
~hour. After cooling to roomtenperature, the m xture S par |oned

bet ween et hyl acetate .( m.) and water (150 niL). dkei organi c | ayer -was
- dried over nmagnesi um sul f , filtered, concentrated, and purified by
silica gelWOWLSH48 ogr aphy (25% et hyl acetate in 15 hexaneSI)CTmsmgum
boronic ester 19e (9.75 g, 98% as an off-white'solid: R = 0.37 (25%
"ethyl acetate in hexanes);'H NVR (DVMBO. 4) 8 1.31 (s. 12H), 3 69 (s, 3H),
5.75 (s, 2H), 6.87 (d, 2H, J= 8 7 Hz), 727 (d, 2H, J=8.7 Hz), 7.74 (d, 1
H J =84H), 7.91 (d, 1H J.=8.4-Hz), 8.52 (s, 1 H), 10.17 (s, 1 H).
Anal .. (C22H25BN2O4) C, H N (f) | nt er medi ate 19f -

5- Isqu| nol i n-4-yl - 1- (4- met hoxy- benzyl )-1 H 20 I ndazol e- 3- car bal dehyde:
.To a degassed"@wﬂ@mnwem@w red, swpsbed vitheetlias, Qoigiried B (@ MDY (B88U)DI4

br onoi soqui nokii&edé 9d 4s 8 whitfsohd: o.s¥ l; et her
(DMVE, 76 nl) Q%dzeds awueous glgg]tuﬁq ?ﬁ%ﬂ?ﬁ%‘%'%@%ﬁ&éﬂ 38.2 i,

76.4 .ol ) f %ﬁté’ﬁﬁa‘-’f@@(ﬁh%ﬁ%m HhokphBriks Hak 74 |(Iunw)0§8@883 ny,

0.76 m_mI ). Tl 1R] k& 87 1z)\&5735,3H) S @, BH). a»maB@b g—:,gm)fdgﬁé i efri§l acetdiy s,
attaining a x'g.r]um I nternal tenperature of 78 After codling to room
ten‘perature M xture was diluted with ethyl acetate (200 nlL), washed.

with water (100 i) In@md\ed-tens:et-eﬁ-(auuﬂms-bemylmm,B-ltétihlnaﬂwe[uiagn]- . (50
- nmL)y. The orgagibgaseibiafst nesiumsul fate, filtered,
concentr at edagngaﬁf%ﬁnge@' q%a%élb—%a%@ﬂ I{I%g.?o% ethyl acetate in hexanes),
af fordi ng 30 19f (Bis(pigagplat mroaﬁAlamhﬁhenmla)éY%g.ledarmmoﬂ; iodide51960% et hyl

: ?get g':_le 51n08heesmeﬁhsz4 Himol %&Wﬁé&e@t ﬁzﬁl@- 126 mn:n’bllﬂ anoEB ?%lsgﬁglb% ? az 3

= 8.7 H)9s. 'ﬂ‘?s%‘?‘ﬁ'°;‘2ﬁ?°e("§d‘ﬁé°'(°§a“aﬂ'“f1b(“) (§?%“79 (056311'1@9') warg dispolved i 1) . ()
: I nt er nedi at e difgthysuBloxiiié (160 mib) iegmsed, dhd theatsil inin S5 CAiBath Writdiouef sodi um
~bor ohydride ( s, add d to
“suspensi on. oéﬁeigg?ﬁgfi S ‘(;)Er?lgﬁc{aer’ E'o%gfd&%ﬁamﬂénﬁ\%e e § "aﬁl le 68
19 July 2004 @9 o) Mernaﬁqm@%mlmbwaﬁganemmm-mwmter
sol uti on Vi a fterd} édtcenttedDarfd Mﬁﬁe&%ﬁt&%e&%dﬂﬁét@@aﬂiy (§5% ethyl acetate in

15 hexanes) to give boronic ester 19e (9.75 g. 98%) as an off-white’ sofid: Ri=0.37 (25%
ethyl acetate in hexanes); *H NMR (DMSO-d) 5 1.31 (s, 12H), 3.69 (s, 3H),5.75(s,
2H), 6.87 (d, 2H, J= 8.7H7),7.27 (d,2H,J=87 Hz), 7.74(d, 1H, J=8.4 He), 7.91
(d, 1H, J= 8.4 H2), 8.52 (s, 1H), 10.17 (s, 1H). Anal. {C22H25BN0,) C, H, N. |
‘ (N Intermediate 19f — 5-Isoquinolin-4-yi-1-(4-methoxy-benzyl)-1H-
20 indaZole-3-carbaldehyde:
Td a degaésed solution of boronic ester 19e (6.00g, 15.30 mmof) and 4
" bromoisoquinoline {(5.17 g, '24,8 mmol) in-ethylene glycol dimethyl ether (DME, 76 mL)
‘was added aqu'eous‘sodium carbonate solution (2.0 M, 38.2 mL, 76.4 mmo!) fol!owédl
by tetrakls(tnphenyiphosphme)palladlum (0) (883 mg, 0.76 mmol). The mixture was
- - 25 - heated in an 80 °C oilbath for 5 hours, atlaining a maxnmum internal temperature of 78
°C. After coolmg to room temperature, the mixture was diluted with ethyl acetate (200
mL) washed with waler {100 mL), and saturated aqueous sodium chloride solution |

ri

: (50 mL). The organic exiracts were dried over magnesium sulfate, fi Itered
o conoentrated and columned (smca gel, 30 to 70% ethyl acetate in hexanes), affordmg
30 1ot (3 56 g, 59%) as an off-white solid: Ry = 0.16 (50% ethyl acetate in hexanes); H
NMR (DMSO-ds) 53.71 (s, 3H), 5.83 (s, 2H) 6.92 (d, 2H, J= 8.7 Hz), 7.38 {d, 2H, J_
; '87Hz) 7.74 (m, 4H), 8.10 (d 1H J= 87Hz) 8.22 (m, 2H), B.48 (s, 1H), 937(s
L © T1H)Y 1021 (s, H).
_ o (g) !ntermedxate 19g- 3-Chloro-benzene-1 ,2-d|amine
35 ~ Asolution of sodaum borohydride (1 90 g,50.2 mmof) in water (40 mL) was
R addedto a sus_pens:on .of 10% palladium on carbon (250 mg) !n_water (50 mt.) while -

EEEEOSOSTSGSSHESEEGEEEESEEEGGGGGSSSSSSS



chloro-2-nitroaniline (Astatech Chemcals) (4.33 g, 25.1 mml1b3h@2§bl4
aqueous sodi um hydroxide (125 nmL) dropw se via addition funnel, "slowy
enough to keep gas ev ion wunder control: The ture was sti rred at ‘
"roomtenperature for 10 mnnutes, filtered throug Celite pad, acidified
wi t*h 3N aqyg@yss ey dr ochl oric acid, and extracted with di Ct-RESIR3Ne. (3
x 200 m.). The conbi ned organic Iayers were dried over nagnesium sulfate
filtered, .concentrated, and purified by silica gel chronmatography - (1to
20% et hyl acet ate in di chI oronet hane) to give dianmne 199 (2.13 g, 60% as
yellowoil: R = 0.30 (dicliloronethane); IHNW (DMSO-d6) S 4.60 (br s,
2H), 4.80 (br 10 s, 2H), 6.37 (t, 1 H J=7.8 Hz), 6.48 (m 2H). Anal.
(CBH7CIN) C,.H, d, N (h) Internediate 19h - 4[3-(4-Chloro-|

ffbenzoi ni daxﬁﬂbbﬁngerdﬁﬁtGﬁe TR B gl Tk ag@meurmmﬁ sP.aw nol i ne:
Al dehyde 19f (4 mol )

wer e condens e?i"qrﬂ‘2t'ﬁ@aﬁ'f“@s(éﬁ'é€%FL%’F‘EPr’éh@éala O 35‘? L’J’?’"?'B’O 2H‘g”“§°‘§5§°ﬁh’ﬂ1 )
anal ogous t 0 hylifoxidl €125yl espeseaia ddaiiion tmﬂelaﬁam?@nougafté Réepi ga@ evBILmsHTEA at e

19h (275.5 | | e acetate
in h(exanes) ”qﬁdgﬁ\flﬁ" '%l\/‘é%ﬁ)"&'ﬁ ¥’§‘°‘ 7‘5){%(’} r te"@eg’g"fi°r1éﬁ)'"u &@?%I 2H, J =
8..8 Hz), A 22hiowgh @ Celty pad] aGigifi¢diwitPBN aduaoushﬁirodmgnc aﬁidA@ld(&ﬂradted-mﬂ:] = 7. 2
Hz), 7.67 (d = 8.7
1E)7 626 (aqpepmteixbgo b, o conbyed i e'%@%%”“ ehbyery ™ o 20 (s,

1 Hy, 20 13. 49egnesium syjfate, (f\"?feMﬁ?ﬁ'\!’a‘fg and F&'['fjec( W@P 1°m31°9faphy

i f benzol m dazaho %w@nﬂhﬁet&t&dﬂaﬁm:@nﬁéh}mey 16 Qe idizPiind g (@qa@ee@%pésed SU' furic

acid (0.3 nl- 0 1) .in
trifl uoroacet eﬂ°"éﬁ" g‘ nge ww'ﬁ ﬁrW&Z'FMﬁé‘é g@'ﬁ%@f’a“t 4#81(‘”19 25
“hours. Thi® nis;PHJ,6.3R4t 1HhLAT 8iHz)| Bers. (m BH). Waiak (C{HOINYIG, H, C,ekt ed with
‘concentrated aque f 1 acted with
ethyl dcetate (3 3“?8@%’“%?“!%0%’*3%‘% %%&?ormﬁr ac'? I&/e'ye' dried over
magnesi um su|m@hew—%w&ﬂéﬂnda@bﬁw&mmwmand purified by silica. gel

chr omat ogr aphy tOA‘iHeHﬁie]%@f ndl6 001 8 cidmitei10g (R 1 Bmmof)- 40 (75%

TN B it v s Sk RIS
(d, 1 H 15 tBe Bynthekisid infevmediale, 7c§ afigrding intdriddiale 18hI(285.6 nfy, 58% asd H), 8. 63
I(-|;s | A I I %a%q’eﬁam sé’hd]_ﬁ 0]134’ ég%aeﬂ%d &cela%? |n(h%x§nes§‘ H W?ﬂ%&d@ 81 3.94. (s.1
3.74 (s, 3H), 583 (s, 2H), 6.93 (d, 2H, J= 8.8 Hz), 7.22 (m, 2H), 7.38 (d, 2H, J=85
Hz), 7.48 (d, 1H, J= 7.2 Hz), 7.67 (dd, 1H, J=8.7, 1.5 Hz), 7.76 (m, 3H), 8.04 (d, 1H,
J= 8.7 Hz), 826 (dd, 1H,J=74, 1 5Hz) 8.54 (s, 1H),864(s,1H) 9.40 (s, 1H)
20 - 1341 (s, 1H) :
(i) Example 19~ 4-[3-{4-Chloro-1 H-benzolmldazol-z-ylH Hindazol-5-yi}-
isoquinollne
Concentrated suifunc acid (0.3 mL) was added 1o a solution of 19h (121.6 mg,
0.236 mmol) in trifluoroacetic acid (3.0 mL)}, and stirred at room temperature for 19
25 - hours. The mixture was then diluted with water (50 mL), ireated with concentrated
aqueous ammonium hydroxide unil pH 8, and extracted with ethyl acetate (3 x 50
mL) The combined orgamc extracts were dried over magnesium sulfate filtered,
concentrated, and punﬁed by silica gel chromatography to give 19 (41 5 mg, 44%) as
a white solid: Ry = 0.40 (75% ethyl acetate in hexanes); 'H NMR (DMSO-da) [SOma
30 peaks are doubled due 1o tautomeric isomerization] § 7.22 (m 2H), 7 48 (d, 1H J=
7.2 Hz) 7.64 (d, 1H,J= 87),779(m 4H) 8.27 (d, 1H, J=7.5), 8.55 (s, 1H), 8.63 (s,
1H), 9.40 (s, 1H), 13. 39 and 13.56 (2s,1H together) 13.94. (s 1H). Anal
(CmH,.,Cled .2 CH3OH) C, H, CL, N.’



(C3HI4QN5. 1.2 CHBOH) C -H 4, N 19 July 2004 WO 01/53268 18Glk/\Ye04/ 01477
. Exanpl e 20: 4;-L3-L5-(4-Methyl-pipe razin=l -yl)-1 HQRQenzoi mdazol 27 yfl1-1
“14-indazol - 5-Xmisoaul nggane (a) Internediate 20a - .

4(1- (4- Met'hoxy- benzyl ) - 3-W¥5- (4- net hyl - pi perazin-1- yl)-1

H benzol mwvemehaed- yl ] - 11 H i ndazoh5-yl }-isoqui noline: A smﬁrmym—;@f

5- (4- Met hyl - pi perazin-1-yl)-2-nitro-phenylamne (513.0 ng, 2.17 .rmoq [-See
Kim Jung Sun; et al.; J. Med. Chem; 39; 992 (1996) for the 10 synthesis
of this conpound] -and 10% pal | adi um on carbon (200.8 ng) in ethyl acetate
(50 nmL) was shaken under 40 psi H2 for 17 hours. The catal yst was renoved
by filtration through a Celite pad, .and the mixture concentrated to afford
crude 4-(4 Methyl-piperazin-1-yl)-benzene-1, 2-diam ne (522 ng) as a yell ow
foam This cEusieple@0o4-43-G(4mMethgpipdratin-Byl3oHdienosimidazel-24)y1deindiol 853. 7
ng, 2.17 rrrm|5 nd %I enental sulfur (83 ng, 2,60 nmml) in anhydrous

di rnet.-hyl f or fremm ), and the solution heated inan 80 C ollbath for
6 hours. After cooling te room tenperature, the solution was diluted
~with. et hyl ae%rgbe (150 nL) and washed witdygvater (50 ni) and |§aturat ed
aqueous sodi u o i vasndried - over

magnesi um sul f T Nang. | f icn gel 20
P SRR by

chr omat ogr aph 1 20: ﬂﬁhﬁ)snﬁnc ateth 2 )

affording 20a 523 _ugm,as]an or ange- goam (R = 0. 20 }1f%
~ethanol in i inhl or onresotsane) ; NR( [Some pedks are Jor ed due
to tautorrerlct:gorrerlzatlon] 8 2.2304s, ' 2.49 (m 4Hpe 3. r@ 4H) ,
3.71 (s 0 (s 6.91 (m 4H) 36 and 7. 47 (2 d, 3 ogether
J 8.3, 8. 7.64 (d, 1HJ-89 -29. 777(m3H) 99(m1

"H),825(d 1-H,J72Hz) 8.53 (s, Q862and864 (j
.together), 9.39 (s,1 H, 12.78 and 12. 83 2fs,1 H together). (CW1
N7O. 0.9 H2O C, H, N. 19 July 2004 W O. 01MN53268 PCTI US01/ 01477 b) Exanpl e
20 -. 4-(3g[5-(4- Met hyI pi pera2| n-1-yi)- 1H—ben20| m dazol - 2-yl ] -
(@) lntermedrate 20a - 4—{1-(4—Methoxy-benzyl)-3-[5-(4-methyl—plperazln—‘!-
yl}-1 Hbenzolmldazol—2—yl]-1 H—mdazol-s-yl}-lsoqumolme-
A suspension of 5-(4-Memyl-prperazm- -yl)-2-nitro-phenylamine (513 0 mg,
2.17 mmol) [See Kim, Jung Sun; etal; J. Med. Chem.; 39; 992 (1996) for the
10  synthesis of this compound] and 10% paftadium on carbon (200.6 mg) in ethyl acelate
(50 mL) was shaken under 40 psi H, for 17 hours. The catalyst was removed by
filtration through a Celite pad, and the mixture concentrated to afford crude 4-(4-
Methyi-piperazin-1 -yi) benzene-1,2-diamine (522 mg) as a yellow foam. This crude
. diamine was added 1o a solution of aldehyde 19f (853 7 mg, 2.17 mmol) and
15 elementa! sulfur (83 mg, 2.60 mmol) in anhydrous drmethylfonnamrde (40 mL), and
lhe solutlon heated in an 80 °C oilbath for 6 hours. After cooling to room temperature,
“the solution was diluted with ethyl ace_tate (150 mL) and washed with water (50 mL)
and saturated aqueous sod' ium chloﬁde solution {50 mL). The organic layer was dried
over magnesium suffate, filtered, concentrated, and punt“ ied by srlrca gel
20 chromatography {1:20:400 concentrated aqueous NH,OH: EtOH:CH,CL), affordmg
~ 20a (623 mg, 50%) as an orange-brown foam: R, = 0 20 {(10% ethanolin -
drchloromethane) H NMR (DMS0-d;) [Some peaks are doubled due to tautomenc
|somenzat|on] 5 2.23 (s, 3H), 2 49 (m 4H) 3.10(m, 4H), 3.71 (s, 3H) 5.80 (s 2H)
6.9 (m 4H),736and747(2d 3Htogether J=83, 87Hz) 7.64(d,1H,J=8.¢
25 .Hz), 777(m 3H), 7.99 (m, 1H), 825 (d, 1H, J= 7.2 Ha), 8.53 (s, 1H), 8.62 and864
L (2 s, 1H together), 9.39 (s, 1H), 12.78 and 12.83 (2 s, 1H together). Anai

(CseHssN;0+0.9 H20) C.H,N.




1 Hindazol -5-yl }4soqui noline: Anisole (229.4 ng, 2.12 mol ) mas added to a
~sol ution of 20a (123, . 0.212mmi) in glacial acetic aci d9Uplyi2904 )
Concentrat ed aqueous robromc acid 5 (2.12 s added, and t he
m xture heated to reflux for 21 hours. After.cool'fig, the reaction solution
was addedV@BfFHEe to a rapidly stirred mixture of dichi oPEREISHENT? (50
m), tetrahydrofuran (20 nmi),. and saturated aqueous sodi um bi carbonat e (30
m.). The | ayers-were separated and the organic | ayer was washed with
-saturated aqueous sodi um bi carbonate (20 nm.), followed by water (20 ni).
The organic |layer 10 was dri.ed over magnesi um sul f ate, filtered,
“concentrated, and purified by silica gel chromatography (1 20: 100
concentr at ed aqueo s NHAOH. Et OH CH2C 2}; yieldin slightl nﬁure 20
e

(76.0 ng, 78% asl® ﬁxé@%*ﬁlﬁrwetbﬂrﬂ'ﬁfﬁﬂﬂ rwbsmi vk from
di chl or onet hanandespegR-isédumidimd: pure 20 (47.1 ng, 48% as a pink solid: K=
020 (1:20:50 { DVSO- al 6) 15
_[Som(a peaks a(r:gn nﬁ?ﬂr a&?ggﬂé"qéj%# Fﬁ’é‘?‘?%‘g ?%F%Etﬁnl%ﬁ; QIXRO '.(s,aSHg,
2.49 (m  4HP213nmol) jmglackiifpcets a8t (2.0 2mLE HPoncéntBledapbedusifiydidbrahit atid o
(P8R i S ],
19.39 (s, 1 mMactiopsolutionwas ads eﬂgirf(msgt%mtdho%jwﬁ@mturemdworomeﬂwngs 76 (2

'$, 1H toget hﬁO)mL)AlB%h dfo@?rah@ﬂﬁL Oarijdd&QAte&a ddoudlsoditin BitaBhate B 245 3-H
drox -2-neth er] H i I-3- bgnzm m dézol - ?Slb SEM r ,
S

75 100 -c 1 eﬁilwere sg&a{aleg) a“F’r’r'[““e?’ﬂ%’H‘f Igyg wap wash hed with saturated
'2-[5-1'0do- 1- &Quebns sediuny bmrbamté {astrhlg iy ooty waler (20 s mloréhnjd ldyet
H benz oi % daggl afkdYver magnesium sulfate, fittered, concentrated, and purified by silica gel
- ‘ chromatography (1 :20:100 concentrated aqueous NH.,OH EtOH CHZCIz), yleldlng
- shightly i impure 20 (76.0 mg, 8%) as a red foam. Further purification by preclpltatlon
from dichloromethane/hexanes afforded pure 20 (47.1 mg, 48%) as a plnk solid: R, = -
_ 0.20 (1:20:50 concentrated aqueous NH,QH: EtOH:CH,Cl,); 'H NMR (DMSO-dt)
15 [Some peaks are doubled due to tautomeric isomerization} & 2. 23 (s; 3H;), “2 .49 (m,
4H), 3.11 (m, 4H), 6.91 (m, 2H), 7.35 and 7.47 (2 d, 1H together, J = 9. 0,8.9 Hz),
7.61(d, 1H, J = 8.9 Hz), 7.80 (m, 4H), 8.26 (d, 1H, J= 7.7 Hz), 8.54 (s, 1H), 8.59 and
8.62 (2 s, 1H together), 9.39 (s, 1H), 12.74 and 12.79 (2 s, 1H together), 13 73 and
_ 1 13.76 (25, 1H together) Anal. (CasHasN#0.7 H,0) C, H, N.
20 Example 21: 2-[5-(3-Hydroxy-2-methyl-phenyi}-1 H-indazol-3-yi]-1 4
benzoimidazol-4-ol ‘ -

§EM
Yy Pdaz(dmf).ﬂazooao
" DMF,75°C -
#NH 51% @
‘21a Db
H
H
‘TBAF, ) N\ o
HANCHCHoNH,, N '@m H
THF.'I'O‘C . . —-Eﬁunz-—b
46% /NH

-_2.“:‘ H

(a) Intermediate 21a - 2-[5-!odo-1 -(2-tnmethylsilanyl-elhoxymethylH H-
indazol-3-yl}-1 H—ben20|m|dazol-4-ol
C 26 . - Aldehyde 7b' (2. 66 g, 6.62 mmol), and 2 3-dlamlnophenol (available from
| Aldrich Chemicals) {822 mg, 6.62 mmol) were condensed in the presence of
" elemental sulfur analogous to the synthesis of _mtermed:ate 7¢', affording 21a (2.04 g,

B &




5 . Aldehyde 7b' (2.66 g, 6.62 mmwol), and 2, 3-di am nophenol .(1@waiy 200kde from

‘Al drich Chemcals) (822 . 6.62. mol) were condenseMn t he presence of.
el enental sul fur anal ogou 0o the synthesis of inter late 7c', affording
-2la (2.04 9c | A Pdc (ds 1. Na2c@B O M- 'C 71 0 19 July.

%y‘ \ 4 e

2004 o orOSTEY ek 11 Usor101457 61% as a yel | ow sol i d: R PETHSIEONIE o/ o
ethyl acetate in hexanes);'H NVR (DMBO-d6) [ Sone peaks. are doubled due to
tautoneric isonerization] 5-0.13 (s, 9H), 0.82 (t, 2H, J =8.1 Hz), 3.59
(t, 2H J =7.8 H), 5.85 (s, 2H), 6.59 (d, 1 H J =7.5Hz),"'7.01 (m '
2H), 7.71. (d, 1 H J =8.7 H), 7.81 (dd,1 H J =8.8, 1.5 Hz), 8.90 and -
9.04 (2 s, 1 H together) 9.49 and 9.74 (2 s, 1 H together) 12. 69 and

5% 473 LR s Y RS i Al T
.trimethyl si |ﬁﬁyppealwmrqdmuleplqmemlauaommbn@nydn}oﬁ]m(em | olez @l |-4 ol :

Soront ¢ iiLS{%@W""Ezf‘g ol ot TTske Egous@t‘%rﬂ?ﬁﬁéftéélirg% 7591‘3{ h?s*F's)
af f.ordi ng. 21M2H, 758, 1|'r!;J-Eﬁl7bJ$) %81 frdy ¢H| bwB8o 2.51HZR 8.90 HAD.G4YRY, et hy|

‘acetate i'1p hemaagahegy@@%ag 74\@gh1|.2&, é'}'eé 13. é\g\ﬁ&%&‘ggﬁ%mgéggﬁ peaks are

51 1oy, 2. odph ol eR SN ™ 37 7 10y i85 (o) sk, 5,90 (s 2.
- 6.55 ( dd, 1 H, J #b)ﬁn&;médiﬁtelﬂ}) ﬁ[SQﬁ-Méfho -metifi- tznyr)-t-?z-l H J =79
.55 (2. 1 HrEAis r*%vﬁf'@r%mz%f Y Pheromigarob o) 62 and
12.91 (2 s;1 H t Bgwnicesier 9¢X(250 mg,GABHBRNY G8GiodRie21kIKI0.6Gng H. OtNmrbﬂ)
Lg;%rﬁ?nd:jg glvféle &mlea'b&%e(ﬁoé\@wé%rogo&gelo M¥rrRBRYSd: %yttﬂélsndgéo@dlng 2¥t|:] 1 H _
(2515 ‘ng, 51%) asa yellow foam: R; = 022 (30% ethyf acetate in hexanes, co-spots .
with 21a); '"H NMR (DMSO-d,) [Some peaks are doubled due to tautomeric
isomerization) 5 —0.11 (s. 8H), 0.85 (1, 2H, J = 8.1 Hz), 2.06 (s, 3H), 3.64 (t, 2H, J=
7.7 Hz), 385 (s, 3H), 5.90 (s, 2H), 6.55 (dd, 1H,J = 7.2, 1.1 Hz), 6.96 (m, 4H), 7.26 (1,
15 1H,J=7.9Hz), 746 (dd, 1H, J=8.7, 1.5 Hz), 7.87 (d, TH, J= 8.7 Hz), 8.40 and 8.55
(2s,1H together), 9.45 and 9.61 (2 s, 1H together), 12.62 and 12.91 (2 s, 1H '
‘together). Anal. (CgsHaszossl‘O 4 H;0) C, H, N.
(c) Intermediate 21¢c - 2-[5-(3-Methoxy-z-methyl—phenyl)-t H—indazol-a-ylj-
1H-benzolmidazol-4-ol: _
-20 lnan analogous manner to example 3, treatment of 2‘!Ab {174.5 mg, 0.349
mmol) with tetrabutylammonium fluoride afforded 21¢ (59.8 mg, 46%) as an off;whtte
 solid: Ry=0.26 (5% methanol in dichforomethane); '"H NMR (DMSO-d;) [Some peaks
are doubled due to tautomenc isomerization]  2.07 (s, 3H), 3.85 (s, 3H), 653 and |
6.62 (2d, 1Htogether J=7.4,7.7Hz),6.96 (m 4H),7.26 (t, 1H, J= 79Hz),7 37 (d,
25 1H,J= 8.5 Hz), 7.66 (d, 1H, J=8.5 Hz), 8.35 and 8. 49 (2s, 1H together), 9. 45 and
955(@2s, 1H together), 12,53 and 12,78 (2 5, 1H together), 13.57 and 13.62 (2s,1H
together) HFIMS calculated for CaHgN,O, 371.1508 (MH*) found 371 -1523.
(d) Example 21 ~ 2-[5-(3-Hydroxy-z-methyl-phenyt)-t H—tndazol-s-yl]—*l H-
benzotrnldazol-4-ot
' 30 - Bya procedure analogous to phenol 8' synthesis, treatment of 21c (459 mg,
_0 124 mmol) with pyndme hydrochlonde afforded 21 (29.0 mg, 66%) as a tan powder
R= 0.28 (10% methanol in dichloromethane); 'H NMR (DMSO-C’s) [Some peaks are
- doubled due to tautomeric isomerization] § 2.04 (s, 3H), 654 and 6.62 (ddand d, 1H
- logsther, J=7.2, 1 .3and 7.7 Hz), 6.75 (d, 1H, J=7.4 Hz), 6.85 (d, 1H, J=7.9 Hz}
35 7.01(m, 3H), 7.37 and 7.38 (dd and dd, 1H together, J= 8.5, 1.5 Hz for each), 765
~ .and7.66 (2 d, 1H together, J = 8.7 Hz for.each), 8.35 and 8.48 (2.s, 1H together),
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--20 I'n an anal ogous manner to exanple 3, treatnment of 21b (lﬁgh@&qgm40 349
ol ) with tetrabutyla nium fluoride afforded 21c (59.8 ng, 46% as an
.off-white solid: Rf= (5@6nethano| in dichoro hane) ;' H NMR ( DMSO-c)
[Sqne.peaks ~are doubl ed due to tautoneric isoneri2alion] 8 2.07 (s, 3H),
3.85 (s, Mﬂﬂé@résand 6.62 (2 d,1 Htogether, 7.4, 7.7 HZFCIBSO@IEM 4H),
7.26 (t, i H J =7.9 H), 7.37 (d 25 1 H J =85 Hz), 7.66 (d,1 H J =
8.5 Hz), 8.35 and 8.49 (2 s, 1 Htogether),. 9. 45 and 9.55 (2 s, 1 H '
together), 12.53 and 12.78 (2 s,.1 H together) 13.57 and 13.62 (2 s, 1 H
t oget her). HRMS cal cul ated for C22H ONAC2 371.1508 (MH), found. 371.1523.
“(d) Exanple 21. - 2-[5-(3- Hydr oxy- 2- met hyl - phenyl } 114- i ndazol -3-yi]-1 H
henzoi m dazol rocedure anal ogous to phenol 8' synthesis,

treatment of %ﬁ%a'%‘h%:’g:)(zﬁw% “(’Qeﬁ‘?ﬁ 9-ARBNg 9P (HS it tpaethrn. 1P SReoH 1277 (R
af forded 21 (eanaogamerm%s asd 8.6 sPOMWetherﬂ-lHN@c%ﬁ:ufamf)R&Hﬁ itq gnol in
eto :

di chl or onet h S re ed
tautoneri-c |somér| ?&%ﬁf’%?@%‘%s* a@&ﬁ“ B@ﬁ@*ﬁﬁ&*@ggﬁ%ﬁﬂd"and d 1H
toge_ther, J ExXg kio R ; i), : S5
J-= 7.9 Hgp eZ,pl(rn 3H) 7.37 and738(dd and dd, 1Htogether J
-85 1.5 Hz fo ch 7.65 and 7.66 (2 d, IHtogether J =.8,7 Hz for
~each), 8.35 and &, (2 s, 1 H,Q,snget her), 72 19 Jyly _H04 V\D 01153268

PCT/ USOL/ 01477 Q. 38 aﬂa(ﬁO ), P35 (2ls ;),GH'OE er (1@63 and 9.56 (2 s;:1 H
t oget her), 12.52 ﬁ%—-(z 1%=#%€ and 13.60 (2 s, 1 H
t oget her). HRMgot&-cul At 2 i 1H77R§P®2 H 35P0%H* ), found 357. 1360.
Anal . (C21H, 6N402' 0 8 CH3OH) C,,H N Exanple,22: 643-H dro - ro 12- math
1-3- 3 Es.1 ffindazoi-5- - phenol CNi NH2 "~"er 26% 1. BH3SMe2. E120,

1H,

o NI S
' PdCiAdppl),

3 H07 DMF,80°
2% 82%

(a) lntermedlate 22a 3-Amino-2-methyl~phenol.
A suspens:on of 2-methyl -3-nitro-phenol (Aldnch Chemlcals) (29 89,1946
10 ~ mmol) and 10% palladium on carbon (3.01 g) in ethanol (350 mL) was shaken under |
40 psi hydrogen for 3.5 hours. After fi Itration through a Celite pad, the solution was .
concentrated and purified by silica gel chromatography (50% ethyl acetate in '
hexanes) to grve aniline 22a (20.32 g, 85%}) as a colorless sofid: R;= 0. 50 (50% ethyl .
~ acelate/hexanes); 'H NMR (DMSO-d;) & 1.87 (s, 3H), 4.63 (s. 2H), 6.08 (dd 2H, J=
15 '79 105Hz) 664(t,1H J= 79Hz) 876(3,1H) Anal. (C-,HgNO)C H, N ' .
(b} Intermediate 22b — a-lodo-z-methyl-phenol S
3-Ammo—2—methyi—phenol 22a (18 35 g, 149 mmol) was diazotized accordzng :
to the method of DeGraw etal. [DeGraw, J I; Brown V.H.; Colwell W.T; Mornson,
" N.E., J. Med. Chem., 17, 762 (1974)]. After column chromatography (10—50% ethyl
20 acetate in hexanes),.aryl iodide 22b (9.06 g, 26%) was isolated as an orange solid.
o Further purification by recrystaliization from hexanes afforded 5. 63 g pale orange
~ needles: Ry = 0.35 (20% ethyi acetatelhexanes), "H NMR (DMSO-d.) § 2.22 (s, SH),
6.80 (m 2H), 7.24 (dd, 1H, J 75,15Hz2),9.75 (s, 1H)

. . . | '73 . . L
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82% (a) Intermedi ate 22a - 3- Am no-2-net hyl - phenol : A suspensl' oRivoo4
-2-met hyl -3-ni tro-phenol (ALdrich-Chem cals) (29.8 g, : 8 m’r{g )
10/ a pal | adi um on car bon 01 g) in ethanol (350 nL) s shaken under . 40

- psi hydro 5 hours. ‘After .filtration through a Cei gﬂ e a
sol ution. %ggﬁ[g%g%entrat ed and purified by silica gel chrohgflgg(ﬁ f (50%

et hyl. acet ate I n hexanes) to.give aniline 22a (20.32 g, 85% as a_col orl ess
solid: Rf = 0.50 (50% et hyl acetate/hexanes);'H NVR (DM5O-4) 8 1.:.87 (s,
3H), 4.63 (s, 2H), 6.08 (dd, 2HJ = 15 7.9, 10.5 Hz), 6.64 (t, 1 H .J =
7.9 Hz), 8.76 (s,1 H. Anal. (C7THONO) C, H. N. (b) Internediate 22b -
3-1udo- 2-net hyl -phenol : . 3-Ami no-2-net hyl - phenol 22a (18.35 g, 149 mml)

was di azoti zed acqg’rﬁ“&g‘edfapei&e WWBQKI% opg_?“%ﬂ%t g&e ,[DeGr aw, J.|I.

Brown, V.H. ; Colwe 17,762
(1974)]. After comwrhrfawﬂc ﬁ'a%?o@ﬂé;ﬂwmen@%@W@ttn;alsomnommetmosa-mmyr

hexanes) , . ar ygheh6Iq2. d.%gza%sﬁﬁn&ﬁnﬁcetaﬁ%w"rﬁé) Wﬁ@%&hﬁdﬁv@%h@?‘leﬂgﬁgﬁ@fésl Igdpa| .

P D i o bal Bt o She i ed g s ot w2 )
222 (s, 38), acﬁilf&ﬂ witm1 N2idueousdiodnlorid aditl urtil an dquzousofpHEZ2 wadeltBinéE. et ﬁn::)
g'(z)%g ?nga S?D qct ?a%%)s ‘&EF@%‘? %%ﬁ %é aé:e_lo_gs(%erf%%%ec) with eﬂ%_'ace\ate }2 M
: : mL). The combined organic extracts were dried over magnesium sulfate, fi ltered,
concenlrated and punﬁed by silica gel chromatography (5% ethyl acetate in hexanes)
. 10 gwe allyl ether 22c (2.1353 g, 90%) asa yellow oil: Ry = 0.60 (20% ethyl -
10 acetatelhexanes) 'H NMR (CDCi3) 5 2.40 (s, 3H), 4.53 (d of ¢, 2H J=5.1,15Hz),
5.28(d of q, 1H, J= 10.6, 1.5 Hz), 5.42 (d of q, 1H, J = 173 1.5 Hz), 605(m 1H),
6.82 (m, 2H), 7.43 (dd, 1H, J=7.2, 1.9 H2). '
(d) Intermediate 22d - G-AlIyl-3-!odo-2-methyl-phenol'
) Intermediate 22¢ (1.0954 g, 3.996 mmol) was heated in a sealed tube ina 200 |
15 °C o:Ibath for 2 hours. Afier cooling and column chromatography, phenol 22d (767.2
mg, 70%) was obtained as an amber oil; R, = 0.31 (1 0% ethyl acetatemexanes), H
NMR (DMSO-d;) 6 2. 30 (s, 3H), 3.28(d,2H,J=6 6 Hz), 5.02 (m, 2H}), 5 90 (m, 1H),
R 666 (d, 1H, J=7.9Hz),7.26 (d, 1H, J= 8.1 Hz),863(s 1H)
(e) Intermediate 22e — 6-(3-Hydroxy-propyl)-&lodo—2—methyl—phenol:
20 Bcrane-dimethylsulfide complex (0.159 mL, 1.68 mmol borane) was added
dropwise o a chilled solution (0 °C) of intermediate 22d (459.8 mg, 1.677 mmol) in
~ dry ether (5.0 mL). The cccllng bath was removed, and stirring conlinued for 1 hour,
Absolute ethanol (2.6 mL) was added, followed by aqueous sodium hydroxide (2.5 N
3.35 mL). The mixture was recooled to 0 °C, and hydrogen peroxrde added (30 wt %
25 'inH,0, 0.27 mL). After stirring at 0-°C for 15 mmutes ‘the cooling bath was rernoved
and the mixiure was allowed to warm-to room temperature over 1 hour. The solution
was parlmoned between ether (50 mlL) and 1N aqueous hydrochlcnc acid (final . -
aqueous pH ~2-3).- The organic layer was dried over magnesrum sulfate, fi lered, and
concentrated to an orange oil. Purifi catron by silica gel chromatcgraphy yrelded
30 alcohol 22e (353 1mg, 72%)as a yel!cw oil Ay = 0.11 (20% ethyl acetate!hexanes),
HNMR (DMSO -d;) 5164 (quint, 2H, J= 7.0 Hz),2.29 (s, 3H) 254 (1, 2H, J=75"
Hz) 3.39 (L, 2H, J= 65Hz) 4.54, (brs, 1H), 668(d 1H, J= 8.1 Hz) 723(d 1H J=
8.1 Hz), 8.58 (s, 1H).
{] Intermediate 22f -~ 6—(3 Hydroxy—propy!)-z-methyl-3-[3-((E}-styryI)-‘! ~2-
35 trrmeihylsrIanyl«»ethoxymethylH H—indazol-s-yl]-phenol.
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MO 01/53268 PCT/ QSO|/01477 (c) Internediate 22c - 19 July 2004
-1-Allyl oxy=3-i odo- 2- hyl - benzene: Atlyl bromde (1.57 g, 13.0 mmol) was
_added to a solution of@@-iodo-2-nethyl phenol (2 6g, 8.66 nml) in
acetqone (18 g The solution was heated at reflu or 2 hours, then

cool ed toW@ enperature, diluted with ethyl. acetate (FETNYO/0MTA 5
acidified with 1 N aqueous hydrochloric acid until an aqueous of pH = 2 was
_obtained. The l|ayers were separated, and the aqueous | ayer extracted with"
ethyl acetate (2 x 10 nL). The conbined organic extracts were dried over
magnesi um sul fate, filtered, concentrated and purified by silica gel
“chromat ogr aphy (5% ethyl acetate in hexanes) to give allyl ether 22c
(2.1353 g, 90% as a.yellowoil: -Rf 0. 60 420% et hyl - 10 acet at e/ hexanes) ;
AH NMVR (CDCI 3) 8 équ@ue§°d'@P|farban§ss?luﬂq9f(2M $mLYy wasadded tga degassed,. 28 (d
of 'q, 1 H J sslliflerfofboRonldster 964@34 9 rad, 192Imbl), & ib&-dazie?zdda)m Qs (m 1
H) 6.82 (m_2 errredlate 22d - -

6-Allyl-3- |od‘6‘“‘5? %5&33"%@@%’?“ P?H*M"NEH?%PS“‘?Q‘&"’%’&'“ Y Hl)gﬁ’ 9883 mol ) was
heated in a swoadlpid DMHE.2 mLia The @ixtife viEasdiehtedihart 80 °Qoilbativfsr 1.8\hdes, cool i ng
-and | d
and £o1 LTS ATBAGRA e Tt it ) SRR TRE 25,70
3H), 3. 28 (dorgamic layeewas éﬂqqzqver Ragyesium sulfate, filgregipaichgonpentiateds. 66 (d, 1 H, J
= 7.9 Hz), 7P%ﬁﬁrfa@0nﬂyé‘hca§el:cr&rﬂat55&ph 2@&) éd% dthfdaceta®in héﬁaﬁ&ﬁecj' ate 22e -
6 (3- Hydroxyggr%gxz%” gq?ge %ﬂ&%@ _ Borane-d| net hytsul fide .
conpl ex (0.1 b ) fe 0-04 04 (&0 e¥ t 0" a-chill ed
fn?l) ut %ﬁg (0 l@ﬁtﬁfeﬁie{ﬂér&snﬁdNMFE(D%&bﬁﬁﬁgoﬁgmsm.o@ﬁm EHPJI):?lsfHéir‘l’?@t her (5.0
‘Absol ute ;S(i‘\o %’g"h %r,\‘r%s" @@Xﬁggb%rgﬁﬁfz&éd%ﬁaq%@gﬂﬂédg’ %ﬁﬁ%dr oxi de’
(2.5 N, 3 38581, 2HThe 80 HA).5.Z8 (me2H) €24 (d, a, ¥2 70 1), easﬁj(dﬁyld.r.bgmsl-m.r oxi de -
-added (30 w %% 2 t
%nﬁt eg ' tﬁeﬁg@oqﬂgﬂﬁgp 5}1)7 g k@-}%gﬁcﬁi{) é@% l-L?r‘ggswgs Sffhwed 't o
war mt.o roonfyd '\?noe PHac'ﬂ&ﬂH NThe solution was partitioned between
_(T_Lher (50 n) and(g) "NemmdU”thWﬁow f-.-?é:hypd Wt A -g.k:l :--2-3) .-
.The orga over . fmagnesi um sul fat e ered, ..an

0r Tpoq SR RT oREAS: 1

concentra oil. Purification by silica gel chromatography
yi el ded 30 al coho®2 mepres@sd simifgy, to pRample example B] toeatroént oRinterm@didte 2200% et hyl

acet at e/ hexag®ap) mg,-0.394 mmol) with fetrabutylammonium fluoride afforded 22 (34.3 mg,
' 23%) as a white powder: R, = 0.19 (50% ethyl acetate/hexanes); 'H NMR (DMSO-d,)
5 1.72 (quint, 2H, J= 7.4 Hz) 2.10 (s, 3H), 2.64 (t, 2H, J = 7.4 Hz), 3.45 (1, 2H, J= 6.2
20 Hz), 459 (brs, 1H), 6.74 (d, 1H, J = 7.7 Ha), 6.97 (d, H, J= 7.7 Hz), 7.33 (m, 4H),
7.45 (m, 5H), 8.02 (s, 1H), 8.26 (s 1H), 13.18 (s 1H). Anal. (CasHzN;020. 6H.0) C,

H, N. .

_ Example 23: 3-[3-(4-Hvdrogmethvl ‘lH—benzoumldazol-z- }1Htindazol-5-
" methxl-ghenol : ' '
0 ) OH mw

S0, DMF,
Y o @ :am S
¥ “NH, 93% NH2 86% “ NH, T1%
‘o_'N*’o
o : 23d
PdCyapp.  HO
NasCO3, DMF, 85 °C

25




1H NVR (DMBO-dr,) 8 1.64 (quint, 2H J = 7.0 Hz), 2.29 (s, 3HpJuR.2®04(t,
'2H J'=7.5 Hz) 3.39 (t, 2H, J = 6.5 Hz), 4.54, (br 1 H, 6.68 (d, 1 H,
J =81Hz), 7.23 (d, 1 H = S.1 Hz), 858 (s, 1 (f) Internediate

.22f - 6- (SwbheseRxY- propyl)-2-methyl -3-13- ((E) - styryl) - 1- ( »
trimethylsii anyfﬂet hoxymet hyl )- 1 H4ndai oi - 5-yl j - phenol : %Tfﬁgmﬁﬁdfv 2004

WO 01/ 53268 PCTI USO1/ 01477 Agueous sodi um car bonate sol ut ton (2M " 1.79 m -)
was added to a degassed solution of boronic ester 16a (534.1 ny, '1.12
“mmol ), aryl iodide 22e (209.1 ng, 0,716 nmol), and :

1, 1' - bi s(di phenyl phosphi no) f err ocenedi chl oropal l adium(Il) (29 ng, 0.036
mol) in DM (3.2 m.). The mxture was heated in an 80 C oilbath for 1.5

hours, then cool e(g) ﬁ:ﬂ.ﬁlmgﬁfai iéa-—n&dﬂﬁ{? 9‘*3%/er{"k§‘c"‘§%s'1? (50 m-) and

water (10 mL). The organlc ayer' was Ofm sul f at e, '
filtered, and conéﬂﬂlffmﬂe'amhcmwpéa@p-am@aedsm@rgeummhy (20

to 50016 et hytzeag [ f

“yel | ow f oam , Fi ﬁ“%’gfgg ‘3?“‘@“5’ ‘é‘é%%*‘?“?%%%&gﬁ%&h% f@ﬁf@&‘% s
-0.09 (s, 9HD® ‘65%’“(’ e‘i?mPeea\%?' ding tote meghod of Mikelson.gtal. 1= 7.5 Hz),
-gHogJ(‘s, 8315) , MixkeSorg, UohPW,; ef al. J. f‘ﬁmm’?’sg‘w (19@6}] airrdﬁugﬁagh%gs aloﬂ?m'f’? |(4 t, 5
7.9 H), 7.2 ((4§7§8“7$°’§’a7%§)?' ?ﬁwm?sgg ﬂzn o;%r]so z)‘éf' | 8.06 (s,
1 H,; 8.25 (thexgnes}. HINMR (QMSO-d)@B4 502 28,51 = eﬂizﬁmm)mg_m HH:) s@)
I'ntermediate g, 1@Jﬁ%f’§%’ﬁ%>’7%@3¥'é )27 4P oh¥H .?’Jégﬁr% @ér%’ é:_g |

i ndazol - 5-yl ] - phenol ar Yo €
“treat nent of ﬁﬁt‘é'ﬁ@df‘ﬂ%‘e(%‘éé O @H, "Q ng, O 394 mmol) with

t et r abut ydeanmoni u@)ﬂhmmatatean‘gi,or@qu,aa“,(@ e,hggb@ as a white powder
‘Rl 0.19 (50% et hyl acet at e/ exanes&_‘q ) S 1.72 (quint; 2H, J
= 7.4 H) 2.1.0 (&8 es'%fﬁﬂmem@d%%’*@m 188 6 2 20
Hz) 4.59 (brmmgl)was h;)d;og@natdd (rlcethéhol-laoﬂ mit) 1. give-43b)(2.28g, 96%) ds a Yelldw- J = 7.7

1901759 (el ot o o, 12> ©
' I- 1H benzoi mi49%) a5 vellowsnepdles: ot =)-17 (75% ethyl acetate in hexanes); 'H NMR (DMSO- '
15 d) 8 4.36 (brs, 6H), 4.90 (br s, 1H), 6.42(m, 3H). Anal. (C;H,oN:0) C, H, N.
(c) Intermediate 23c {2-[5-Iodo-1-(2-tr|methylsllanyl—ethoxymethyl)-‘lH-
indazol-3-yi}-1 Hbenzolmldazol-4—yl}—methanol
23c was prepared similar to 7¢' synthesis. Condensatxon of dramlne 23b
' (587 3 mg, 4. 25 mmol) with aldehyde 7b* (1.71 9, 425 mmol) in the presence of
20 eleme‘nlal suifur atforded 23c (1.57 g, 71%) as a yellow sofid: 'H NMR (DMSO-d;)
[Some peaks are doubled due to tautomeric isomerization] § -0. 13 (s, SH), 0.82 (t,
" 2H,J= 77Hz), 3.58 (t 2H, J=7.9 Hz), 4.87 (br s, 1H), 5.04 (brs, 1H), 522 (brs
1H), 5.87 (s, 2H) 7.26 {m, 2H), 7.39 and 7.67 {m and br s, 1H together), 7.75 (d, 1H,
__ J=8.7 Hz), 7.83 (dd, 1H, J=8.8, 1.5 Hz), 8.95 (d, 1H, J=1.1 Hz), 1297and 13.13
25 (25, 1Htogether). Anal. (CoHzsING,S) C, H, I, N. | :
{d) Intermedlate 23d - 2-Methyl-3-(4,4,5 s-tetramethyl-
I, 3 2]d|oxaborolan-2-yl)—phenol'
By a synthetrc method analogous to 9¢' synthems iodide 22b (1 21 g, 5.17
o mmol) was converted to boronic ester 23d (1 15 g, 95%), a white, crystal!me solid: R, -
30 =0.18 (10% ethyi acelate in hexanes); "H NMR (CDCl) 5 1 35 (s, 121-:) 2.46 (s, 3H),.
6.87 (dd, 1H, J=79;1 0Hz),708(t,1H J= 75Hz) 7.35(dd, 1H, J=7.4, 1 A Hz)
_ Anal. (Ci3HsBOg#0.2° H:0) C, H. . :
{(e) lntermednate 23e — 3-[3-(4—Hydroxymethyl-1H—benzolmldazol—2-yl)-1-
(@ trlmethylsiIanyl-ethoxymethyIH H-indazol-5-yl]-2-methyl-phenol:
- 35 - 23e was prepared similar to 9d* synthesm lodide 23¢ (276 3 mg, 0.514 mmo!)
"~ and boronic ester 23d (300 mg, 1.28 mmol) were ooupled to give 23e (128 2 mg,
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Frz
-2- net hyl - phenol 23b SEM H2NCHZCH2NI.! . HTHE 70 C 25 O OH OH TH
T H Pd Cy. E'?O—| NH2 93%Y ~Ni-12 86% -0 O 23a 50% HO NH 64% H/uly2e@d NH 75

.19 July 2004 WD 011532 PCT/ USQO1/ 01477 ( a) Interr'| ate 23a -

(2- A% no- 3- Bltl’o Ehenyl) met hanol :

1/5326 PCTfUSOIIDM'I’I

50%) as a yellow solid: H, =0.16 (40% ethyl acetate in hexanes), 1H NMR (DMSO~ds)
[Some peaks are doubled due to tautomeric isomerization) § —0.11 {s, 9H) 0.85t,
2H,J= 7.9 Hz),2.03 and 2.07 (25, 3H together), 3.63 (t, 2H, J= 77Hz) 4.87 and
4, 97 (2d, 2H together J=5.8and 5.5 Hz),5.11 and 5.25 (21, 1H togelher, J=5.6
5 and6.1 Hz), 5.92 and 5. 93 (2s,2H together), 6.76 (dd, 1H, J=7.5,3.4 Hz), 6.86 (d,
1H,J=7.9 Hz), 717(m 3H), 7.39 and 7.60 (ddandd 1H together, J= 6.8, 2.1 and
'79Hz) 7.49 (d, 1H, J= 87Hz) 7.89(d, 1H,J= 89Hz).844and847(2s 1H
together), 9.46 and 9.48(2s, 1H together), 12.91 and 13.09 (2 s, 1H together). Anal.
(CzaHazN.,OsSr-O 3H:0) C, H N. _
10 {f Example 23 - 3{3- (&HydroxymethyH Hbenzolmidazol-z-yl)-‘lﬂ-
' indazol-5-yl}-2-methyl-phenol:
23 was prepared simitar to example 3. Trealmentﬂf 23e (130.7 mg, 0.261
mmol) with tetrabutylammomum ﬂuonde afforded 23 (61.6 mg, 64%) as a white solrd
, Ri=0.22 (70% ethyl acetaie in hexanes); 'H NMR (DMSO-d;) [Some peaks are .
| 15  doubled due 1o tautomeric rsomenzatlon] §2.04 and 2.07 (2 s, aH togefher) 4.86 and
497 (24, 2H together, J= 6. 0and5.7 Hz), 5 10and 5.23 (2t, 1H fogether, J=5.6.
and 6.0 Hz), 6.76 (d, 1H, J= 72 Hz), 6.85 (d, 1H, J= 8.1 Hz),714(m 3H), 7.37 and
7.58 (dd and d 1H together, J=7.2, 1.9 and 7.7 Hz), 7. 40 {dd, 1H,J=85,15 Hz)
. 7.67 (d, 1H, J= 8.1 Hz), 839and842(2s 1Htogelher) 943and945(25 1H
20 together) 12.81 and 12.96 (2 s, H together), 13.65 and 13.70 (2 s, 1H together)
Anal. (Cz04HgN,0,#1.0 CH;OH) C, H, N.

Examgle 24: 7:]3;{(E):Sg_rxl);1 H-i ndazol-s-yﬂ-lsog__nollne

5 CFs - ;
O—S—O 16a
OH (CFaSOsz PdClo(dppf), dppt,
, IJD’ x - KzPO;,Db:ana.so‘
Q@”’ .
.SEM ms’ o . .H
\ HzNCHzCHaN ’ g
. N . 11-u=1ro-cl"2 N
NZ o /.

N 25 (a) Intermediate 24a -1,1, 1-Tnfluoro-methanesulfonlc acid isoquinolm-T-

yl ester:




3-Nitroanthranilic acid [See Chapman, E and Stephen, H J. @ g 127
1791, (1925). for the syntpasis of this reagent) (5.0 27. Q
reduced wi th borane-di net sul fi de conpl ex accordin o the net hod of

‘M kelson, o @dss32e [ M ckel son, John W; -et al. J. Med. Chem 39,4654 - .
(1996)], affording benzyl alcohol 23a (4.27 g, 93% as anPSiT%QHOlm .
crystalline solid: R, = 0.22 (75%ethyl acetate in hexanes);'H NVR

(DVBO-d5 8 4.50 (d, 2H J=5.4 Hz), 5.43 (t, 1H J=.5.4 Hz), 6.65_ (dd, 1
H J =8.7, 7.2 H),.7.10 (br s, 2H), 7.47(d, 1 H J = 7.0 Hz), 7.94 (dd,
i H J = 8:8, 1.5 Hz). Anal. - (C7THBN2@3) C, H, N 10 (b) | nt er medi ate 23b -

(2, 3- Di am no- phenyl ) met hanol : I n a nmanner anal ogous to the synthesis of
9a', .internediate PiHRolofelfanbeulidfic &nh et hanol (300
1o g il Sy BT 0 00, A A g g i N

m-) to e 3b 2 869

pur |) fi catg: \c/)n @%Pi@?@l mixtyfe of (- ’W’WE‘?‘I‘!‘&\QMG @HE 3826 0d, kpncaste) as
yel | ow need| e§herﬁ,cals) i0 pHidire/(34ma). hSiirrl ﬁé@édhuhdéd*&%@@ﬁﬁ)l hohﬁ MXF DMBO-~ 15
(N (o e ootaibraule 8024 Bl i Shitof wtd parifeed hgtween L ONZ0) ©
“Islianyi - ¥ hoSlighieromethang and satiratéd aquiedds gbdiurh bicarbonate solutlon The organic
Conaenobt | on. oyl diedBlds iBhesidr Sulth? ol R ELnaE) (RS aﬁﬂsﬂ&u@ﬁ%t oSy
9 425 ol ) $‘f\°‘ﬂ’ﬁ@ﬂ?ﬁ@§8ﬁ(§9"&ﬁﬂm zeetetpmms) tagivatrifiaké 24 @t §288%f 1. 57 0,

71% as a yelémﬂ@yeudwoim,uma(@bﬁgmmed@ﬂ a fieHo) ed due to
R TR R e T
gl) 755(37 1(1% (@HH, fﬁgﬁgﬂn 8350(:! 1A, aasamplzﬂg @5’(5( Fmgnﬂb RM@ dégget hel) L
J=1.1 Hz), "8%’33% 7 ), ‘2@83%2 &9% ?1‘%@8?9%#99&%31 !quaﬂza N4O2Si )
C, H s, N (Wo?nt@%dﬁﬂat&ﬂ%&sNOMHMIGmﬂ484 5, 5-tetraret hyl -

[1, 3, 2] di oxaborol- .gfey,q,},aiggwl_ ) naI ogous to 9c'
synthesi s, i ogh (121 7 s'&ctglnv 2’% "% boronic ester -
. 23d (1.15 g, SA'MWMe V'H'ﬂ\dgmlr-ﬁﬂ] -isgnpigo . = 0.18 (10% ethyl acetate

~in hexands) ;' ' H NiBqUiGENae Hiate ﬂaQﬁSdnﬁ d@id)mmgtf@a ggf(Qaﬁaga? s&f_(dd: 1-H,
J = 7.9; 1. idga ogégggﬁz(e%te'{é (2&& o9mg, ﬁ)nimo[) ered tas =74 L1
Hz). Anal . i) . potassium
R A p hosphate (344 mg, 1. 62 mmol), 1,1 —b|s(d|phenylphosphmo)ferrocene
dtchloropalladaum(ll) (13 mg, 0.016 mmol), and 1,1 -bls(dlphenyiphosphlno)ferrocene
(9 mg, 0.016 mmol) in 1 /A-dioxane (10 mL). The mixture was heated in an 80°C
20  oilbath for 6 hours, then cooled and partitioned between ethyl acetate (50 mL) and
saturated . aqueous sodium chloride solution (25 mL). The orgamc Iayer was dried
over magnesium sulfate, filtered, and concentrated. Punﬁcabon by silica gel
chmmatography (1010 75% ethyl acetate in hexanes) afforded 24b (92.7 mg, 36%)
as a fluorescent pink gek: R, = 0.06 (20% ethyt acetatemexanes), THNMR (CDCL:) 5
25 -0.04 (s, 9H), 094 (, 2H, J= 84Hz) 364(t,2H J=8.1 Hz) 5.79 (s, 2H) 730-809
(m, 14H), 8.26 (d 2H, J=129 Hz)..
(c) Example 24 - = 7-[3-((E)-Styryl)-1 H—mdazol-s-yl]-lsoqulnolme
Su'mlar to example 3, treatment of intermediate 24b (86 mg, 0.18 mmol) wnh
teirabulylammomum fluoride afforded 24 (27.2 mg, 43%) as a while solid: R; = 0.11
30 (70% ethyl acetate in hexanes), H NMR (DMSO-d;) 5§ 7.29 (t, 1H, J 7.2 Hz), 7.41. (t,
2H, J= 7.2Hz) 766(m 5H), 7.88(t,2H, J= 5.7 Hz), 8.09(d, 1H, J= 8.7 Hz),8.29.
(dd. 1H,J=84,1.8 Hz). 8.51.(m, 3H), 9.41 (s, 1H), 1328 (s, H). Anal.
(C24H17N3'0 6 CH,OH) C, H, N.
Example 25: 4~r3-11.H-Benzolmidazol-2-vl)~1 H-indazol-5-yl]-isoquinolin
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(e) Internedi ate 23e - 3-[3-(4-Hydroxynethyl -1 H benzol mdazoll J?IW'%C}O
(2-trlnethylsilanyl - ynmet hyl )-1 Hi ndazol - 5- yI] 2- et hyl - 9h 35 23e

.was prepared simlar t d" synthesis. |odide 23c 76. 3 ny, 0 514 mol) -
And, beroeni ¢ ester 23d (300 ng, 1.28 mmol) were cou®ed to give 23e (128.2
my, 76 19 WR W34 WO 01/53268 PCT/ USQO /01477 50% as a yecrmsowelsrn: At
0.16 (40% ethyl acetate in hexanes),'H NVR (DMSO-c: ) [Sone peaks are
doubl ed due to tautomeric isonerization] 8 -0.11 (s, 9H), 0.85 (t, 2H, J
7.9'Hz), 2.03 and 2.07 (2 s, 3H together), 3.63 (t, 2H J = 7.7 Hz), 4.87
and * 4.97 (2 d, 2H together, J = 5.8 and 5.5 Hz), 5.11 and 5.25 (2t, 1 H
‘together,.J = 5.6 5 and 6.1 Hz), 5.92 and 5'93 (2 s, 2H together), 6.76

(dleJ:75134Hz)686(d 1H,. :79Hz)717(m3H) 7.39
and760(ddandd1 the J—68 21§Ed7 %,749(d 1 H J
=8.7.H4. 7.89 (d 8. 44 and t oget her),

9.46 and 9. 48 (3 - PheP 12 91 -'09 #FfH t oget her). Anal .

‘ZPA‘lHydroxynet hyl - |

h 23 -was prepared
,"}/Pb gg mol ) with . _
_ g\ 640/ *) as a.white solid:
R’f = 0.22 (70%) et hyl etate in hexanes);'H N DVSO- d6) [ Sone peaks are
15 doubl ed due to tautoneric isonerization] 8 204 and 2.07 (2 s, 3H |
together), 4.86 and 4.97 (2 2H together,-J = 6.0 and 5.7 Hz), 5.10-and
5.23 (2 t,1 H together, J__a&'é” 6. Q. Hz) 7R (d, 1 H J =72 H),

(028H32N4CBS| 0l NP
-1 f benzoi m dazol - 2-yl )\
simlar to exanple aq’

] - 2-
i eat rrent of 2 .
| de af f or ded 925561 6 \a

6.85 (d, .1 H J ,‘§,8(dd and d, 1 H

together, J = 72, Hz ) 5220 (A 1.5 Hz), 7.67 (d, 1
H J= 8.1 Hz), 8.39 . b fus | H togdth : d945(25, 1 H 20
together), 12.81 an ) v “H t oget herly, 13 65Na d 13. 70 (2 s,.1 H
together). - Anal. (C224H18N4 CH3OH) C,. H N Exagn
7-f 3- {( E)-Styeyl]-1 H¥Rdazolhg / y!1 -1 soaui noi Phe CF
(a) Intermediate 25a ~ 3—(1H-Benzoimidazol—2—yl)—5—(4 4,5,5-tetramethyl-
1,3 2]~d|oxaborolan-2-yl)—1-(2-trImethy!silanyl-ethoxymelhyl)-1 H—indazole' '
Bya procedure analogous to boronic ester 19e synthes:s, iodide 7¢' (2.36 g,
'S 4.81 mmol) was converted to boronic ester 25a (1 439, 61%), a white , crystalllne ‘
solid: 'H NMR (DMSO-ds) 3 —0.13 (s, 9H), 0.82 (1, 2H, J = 7.7 Hz), 1.35 (s, 12H), 3.59
(t, 2H, J=7.9 Hz), 5.89 (s, 2H), 7.24 (m, 2H),753(m 1H) 7.83 (m, 3H), 8.95 (s,‘lH)
13.15 (s, 1H). Anal. (C2sHasBN,OsSi) C, H, N. ' -
(b) Intermediate 25b ~ 4—[3-(1 H-Benzoimldazol-z-yiH -(2-trimethylsﬂanyl-
10 ethoxymethyl)-1H-indazol-s-yl]-lsoquinolme.
" By a procedure analogous to 19f syntheSIS. 4-brommsoqumolme (238 mg,
1.14 mmol) was coupled with boronic ester 25a (280.4 mg, 0.572 mmol) to gwe 25b
(237 5mg, 84%) as a white solid: Ry = 0-20 (50% ethyl acetate | in hexanes); ‘H NMR
~ (DMSO-d;) & -0.07 (s, OH), 0.86 (m, 2H), 3.6?.(:, 2H, J=7.9Hz),5.98 (s, 2H), 7.20-
15 (brm, 2H), 7.55 (br m, 1H), 7.65 (brm, 1H), 7.71 (m, 4H), 8.07 (d, 1H, J =87 Hz),
- 8.27(dd, 1H, J=7.2, 17Hz),856(s 1H), 866 (d, 1H, /= 0.8Hz) 941 (s 1H).
13.17 (s, H). - : S L
(c) E.xample 25 - 4—[3-(1 H-Benzo!mldazol~2~yl)—1 H—indazol-s-yl]-
isoquinoline: - '
20‘ ' 25 was prepared similar to example 3. lnten'nedtate 25b (152 4 mg, 0. 310 |
mmol) was treated with tetrabutylarnmomum fluoride to give 25(61.9 mg, 55%) asa
white foam: R;=0.16 (70% ethyl acetate in hexanes); ‘H NMR (DMSO-ds) 8718 (br
‘m, 2H), 756(brm.2H) 7.63 (dd, 1H, J = 8.5, 1.7 Hz), 7.81 (m, 4H) 8.27.(dd, 1H, J=
: 7.4, 1.2Hz) 855(5,1H) 8.62 (s, 1H) 940(s 1H) 1305(brs,1H) 1384(3,1H) |

i L 79 .
S S




24a .SEM . N HZNCH2CH NH2. . N . THF. 70 or, 25 (a) Internedj
d]rga‘}w July

~-1,1",1 Trifluoro-nmethanesyl fonlc acid isoquinolin-7- este
2004 WO 01/53268 PCT/ USOL/qgg477 Trifl uoromet hanesul fo anhydride (4.54 g,
-16. 10 mmol woiRssadded dropwse to a chilled (0 C) nmixture of e,

7- hydr oxyi soqui'nol i ne (1.9477 g, 1$.24 mol, Lancaster: ChEﬁT@&PE‘)I“?%
pyridine (14 nmL). Stirring was continued at 0 C for ‘1 hour, then at room
temperature for 24 hours. The solution was partitioned bet ween 5 3

di chl or orret hane and saturated aqueous sodi um bi carbonate solution. The
organic  layer was dried over magnesium sulfate, filtered, concentrated,
and purified by sili ca gel chromat ography (50% et hyl acet ate I n. hexanes)
-toglvetrlfleg,@3 Oy B8R4 ale vel |

ethyl acetate VRt DI SR o s HL LA RIOpYly 5 Hz) |
7.80 (d, 1H,2""at 806(d,lH,J:'9.0Hz),8.2310(d 1H J=
2.5 Hz), 8.55 (d, 1 H. J-SEM7 Hz), 9.39 (s, 1 H. 13C'N DMSO-ad) S -
118.33 (g, J= 320 HzlalM. 35, 1192299 124. 17 128. 03,12 , 134. 31, 144.09,
147. 02, 152. 46. Anal . ) SF 20 (b)

"Interrredlatez O-g 3-T{ E) - (2t'f'q> .
et hoxymet hyl ) - ndazol ay! J- I3§€f’qw £ ine triflate 24a

Ql i ne:
(150 ng, 0.540 I) wasNadbed to a degadSed” s6 ut i on ngf ronic ester 16a .
- (282.9 ng, 0.694 n#Rei), p@red potassi um phospbate ( ; 1.62 muol),
J1, 1" -bi s(di phenyl phosphin rrocene dichloropal | adi un (13 ng, 0.016
nmmol }, and. 1, 1" -bi s(di phenyl phosphi no)ferrocerl]'e (9 nmg, 0016 Mol ) in

1, 4- di oxane" (10 m) . m xture was nan 80 C .20 oilbath for 6
"hours, then cool ed LCAARL i tion | acetate (50 mL) and

36% HO. - #NH

(a) Intermediale 26a - 3—[3-{1H—Benzoimudazol-z-yl)d-(2-tnmethylsilanyl-
5 ethoxymethy!)—1H-|ndazol-s-yl]-s-(a-hydroxy-propyl)-z-methyl-phenol'
By a procedure analogous to the synthe3|s of 25b, boronic ester 25a (303 mg.
0618 mmol) was coupled with iodide 22e (180 5 mg, 0.618 mmol), afford‘ ing 26a
(124.4 mg, 38%) as a white solid: R, = 0.30 (50% ethyl acetate in hexanes); THNMR
(DMSO-ds) 5 -0.11 (s, 9H), 0.85 (t, 2H,J=79 Hz) 1.74 (quint, 2H, J= 7.0 H2), 2.08
10 (s, 3H) 266 (t, 2H,J=7.7 H2),347 (q.2H, J= 5.3 Hz), 3.63 (t, 2H, J= 7.9 Hz), 460
(t 1H, J= 5.0 Hz), 5.91 (s,2H) 6.75(d, 1H, J=7.7H2), 7.01 (d, 1H, J = 7.7 Hz), 7.20
{quint, 2H, J= 8.1 Hz) 749 (m, 2H), 7.71 (d, 1H J=7.7 Hz), 7.88 (d, 1H, J=87 Hz),
8.33 (s, 1H), 842 (s, 1H) 13.11 (s.1 H) Anal (CmeN.,OaSPO 6 ethyl acetate) C.H
N
15 (b) Example 26 - 3—[3 (1 H-Benzolmldazol-z-ylH H-indazol-s-y!]-s-(a-
hydroxy-propyl)-z-methyl-phenol
By a procedure analogous to example 3, deprotecﬁon of 26a (99 4mg,0.188
mmol} with tetrabutylammonium fluoride afforded 26 (26.9 mg, 36%) asa white solid:
Ry = 0.19 (70% ethyl acetate in hexanes) 'H NMR (DMSO BAYE] .74 (quint, 2H, J=
20 74Hz) 2,08 (s, 3H),266(t,2H J 7.4 Hz), 34?(q,2H J 5.1 Hz), 4.59 {t, 1H J-
5.1 Hz),6.74 (d, 1H, J 7?Hz) 7.00(d 1H, J= 7.7 Hz), 719(qumt 2H, J= 79Hz)
7.38 (dd, 1H J=85, 1.5Hz) 750(d 1H,J= 7.4 Hz), 767(m 2H),830(s 1H),837
(s, 1H), 12.96 (s, 1M), 13.66 (s 1H) Anal (C24HzzN,0:20.4 ethyl acetate) C.H,N.
Examgle 27: 1+ |3;{(E);Styrvl}- 1H-Indazo!-5—yl]-pigerldm-4-o
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saturated aqueous sodium chloride solution (25 nL). The organjg, ], 4 Was
dried over magnesium g fate, filtered, and concentrated. Puri |ca I 'on by
-silica gel chronatogr y (10 to 75% et hyl aceta i n hexanes). afforded
24b. ("92. 7 Wb 01389 as a fluorescent pink gel: R = 0.06 (20% et ‘}/

acet at el hexanes) ;' H NVR (CDCI 3) S 25. -0.04 (s, 9H) -0.94 FFT’UQW 14773 4
Hz), 3.64 (t, 2H, J=8.1 Hz), 5.79 (s, 2H), 7.30-8.09 (m 14H), 8.26 (d,
2H, J= 12.9 Hz). (c) Example 24 -- 7-[3-((E)-Styryl)-1

H i ndazol -5-yl }isoquinoline: Similar to exanple 3, treatnment of
internmediate 24b (86 ny, 0.18 rrrm-l) wi th tetrabutyl an; noni um fl uori de

‘af forded 24 (27. 2. ny, 43% as.'a white solid: Rl 0.11 30 (70%ethy|
acetate in hexanes); 1H NVR (DMSO-4) S 7.29 (t H Gl 72 Hz), 7.41. (1,. 2H,

J = 7.2 H), 766( o®8al( t W),,ugaog(d 1H J=287
Hz), 8.29 "(dd, Eg} MHZ)\S, (nyeoespu"ésu’-?&l (s, 1 H), 1328
(s, 1114). Anal. 17N3. 89% CHZ @ N.- ER%QIE 25: 44341

H Benzol mldazol -2- 1-1.H ndazol - LHTFIOI Irte 19 July 2004 WO

01/53268 7¢' 1 PEo SEM N o' e- K6 '_N K_OAc"Pd-l\/( dppf) , DMBO," 80 C OMB NH .61%
'SEM T8AF. ‘N H2NCH2CH2NH2, THFSEJO C Br 84i6 NH |
N -

(8) Intermedrate 27a- 4-(tert-Butyl-dlmethyl-sllanyloxy)—plperldlne
‘ Imidazole (4.18 g, 61 4 mmol}, 4-hydroxyp|pendme (2.07 g, 20. 46 mmol) and -
: tert-butyldumethyls:lyl chloride (4.63 g, 30.7 mmol) were dissolved in dlchloromethane
- 5 (50 mL) and stirred at 23°C for 4 hours. The mixture was then washed with saturated
aqueous sodium btcarbonate solutlon (3 x50 mL) and water {50 mL), dned over
magneslum sulfate fi ﬂered and ooncentrated under high vacuum to grve 27a(2.6049,
59%) as a-yeliow oil which crystallizes on standing.: 'H NMR (CDCl5) 6 0.05 (s, 6H),
- 080 (s 9H) 1.46 (m, 2H), 1.81 (m, 2H), 2.71 (m, 2H), 3.09 {m, 3H) 3 77 (septet, 1H,
10 J=39 Hz), Anal. (C,:HsNOSi«0.2 CH;CL) G, H, N.
(b) intermediate 27b — 5-{4-[(Dlmethyl-ethyl)—dlmethyl-silanyloxy]—
piperldin-1 -yl}-3-((E)—styryl)—1-(2-tnmethylsnlanyl—ethoxymethyl)—t H—Indazole
Sodium tert-butoxude (163 mg, 1.70 mmol), tns(dibenzyhdmeacetone)—
. dlpalladlum(O) (26 ng,0.03 mmol), and CyMAP-1 (See Old et. al., J. ‘Am. Chem. Soc.,
15 120, 9722 (1 998)for the structure of thrs Ilgand) (33 mg, 0. 085 mmot) were added toa
o ~.degassed solution of 27a (241.1 mg, 1:12 mmol) and uodlde 7& (268.3 mg,0.565 - e
mmol) in ethylene glycol dimethy! ether (DME 2. 0 mi). The mnxture was heated in
R an 80 °C oilbath for 17 hours. After cooli ing to room temperature the mlxture was
 dilted with ethyl acetate (50 ml). and filtered to remove the black preclpltate The
20 fitrate was washed wuth water (1 0 mL) and saturated aqueous sodium, chlonde (1 0
| mL), dried over magnesium sulfate fi Itered concentrated and purifi ied by smca gel
: chromatography (10 to 50% ethyl acetate in hexanes) to give 27b (177. 7 mg, 58%) as
an orange onl R = 0.28: (20% ethyl acetate in hexanes) 'H NMR (CDCls) 3-0.06 (s,
_ 9H); 0.09 (s 6H), 0.90 (m, 2H), 0. 92 (s, 9H) 1.801(m, 2H) 1.97 (m 2H), 3. 07 (m, 2H),
B 25 .344(m,2H) 3.58(t, 2H, J= 84Hz) 3.92 (m, 1H),569(s 2H),7.29(m 2H) 741
O (m.6H),7.61(d,2H,U=87Hp). .
(c) Example 27 - 1-[3-((E)—Styryl)—1ﬂ-mdazol-5 yl]-pipendm—4-ol

RS L o e R L



25b (a) Intermediate 25a -- 3-(1 _ 19 July 2004

‘H Benzvi m dazol -2-yl)-5- (4,4, 5"5-tetranet hyN '

[ 1, 3,21-di oxabor ol an-2-yl) (2-trinmethylsil anylthoxy. hyl )-1 H4ndazol e:

"By a proc | ogous to -boronic ester 19e synthesis, iodide 7c' .

(2-36.9. eg’ld{l(ﬁ{???ﬂg%rrrmI) was converted to boronic ester 25a f‘iT@%”“lél’% a
'white , crystalline solid: 'H NVR (DVBO-d3) 8 -0.13.(s, 9H), 0.82 (t, 2H,
J =7.7 H),1.35 (s, 12H), 3.59 (t, 2H, . J=7.9 Hz), 5.89 (s, 2H), 724 (m

2H); 7.53,(m1H), 7.83 (m 3H),'8.95 (s,1H), 13.15 (s, 1 H). Anal. '
(C26HssBNAGB8Si ) C. H, N (b) Internediate 25b - 4-[3-(1 '
H- Benzoi nmi dazol - 2-yl)-1-(2-trimethyl silanyl- 10 et hoxynethyl)-1 H|hdazal -5

13 | th |
I br oot 50qui not | nd(IRSRERHERIRT, B & heatard iR e k6284t er 250
(280. 4- ny, . 0. 599 Q»Raﬁﬂ'wovewﬂgteerebmmmemﬂsom afDri 224331 hig 47%)5) d d R =

0 50§k o MeIGERIGRE Ry 018 acdbBBant B RN by dy 8 é(rf,(
(7):2? Eg]r ﬁ]H)l |%§") é@"@w %%ma?-ﬂ@jji(m,ﬁmm, wmsa(u,m #4&1@)7 Hz) ,

'8.27 (dd, B H,7.2k ¢, BHY.713 - 8 Hy
9,41 Es LH 1%%" “f{é;;ﬂi};%sﬁ@ﬂm Yeb) (B 7 5h), 1248 8 H2)
H- Benzol ni dazdf" )/I}rja ?‘H 4 zéﬂfeﬂ‘)’léﬁﬁfﬂiehﬁl : 20 25 was prepared

~simlar to ex Epmple28: |1H8-¢EMStiret eﬂaﬁdhzﬂﬁlim.rpg.aﬂo mmol) was treated
5599 as ' a white,

with tetrabutyl anmoni um  fluoride to.give 25

ny.
foam R = 0. 161Q]fvi'et hy kecie&t at e hexan%ﬂd (DMSO-c) 8.7.18 (br

-

m 2H), 7.56 (br midazple, 68,c¢ O NSy BE/oRe) , 7. 81 (m 4H), 827.
(dd, 1 H J= 7. 2 Hz}s 8. 55 '(s\ H)J s 1 H, 9.40 (s,1 H),
13.05 (br s, 1 H), 13.84 (s,1 H). PCT/U801/01477 N-(Ph3P)4Pd. 4 2w3 DME,
85 79 19. July ‘2004 WD 01/ 53268 28a , ‘

A | SEM

" HaNCHCHNH,, HO ;
THE.70°C. \Oq
= 46% -

(2) intermediate 28a - 3—(tert-B_Uiyl-diméthyl-éilanyloxy)-pipei'idine:
"~ 10 ' ‘By a procedure analogous to the synmeéis fof 273; 3-hydroxypiperidine
‘ hydrochloride (2_.76 g, 20.06 mmol) was oohv_ened to 28a (2.92 g, 68%), a yeilow oil
which crystallizes on stariding : 'H NMR (CDCly) 5 0.05 (s, 6H), 0. 89 (s, 9H), 1 46 (m,
| 2H), 1.77 (m, 2H), 2.39 (br s, 1H), 2 61 (m, 2H), 2.82 (m, 1H), 2.97 (dd 1H, J=12. 3
j 2.7 Hz), 3.66 (septet, 1H,J=36 Hz) Anal, (C11H25NOSI°0.2 CH.CL) C, H, N.
_7_15 {b) Intermediate 28b — 5-{3-[(DImethyl-ethyl)-dlmethyl-sllanyloxy}-
plpendm-1-yl}-3-((E)-styryl)—‘!-(2-tr|me!hylsllanyl—ethoxymethyIHH—mdazole- :
28b was prepared by a procedure analogous t027b syntheSts Intermediates
- 7a’ (269. 3 mg, 0.565 mmol) and 28a (244 mg, 1 13 mmol) were used to form 28b
. - (212 0 mg, 66%) as a brown oil: Ri= 0.17 (10% ethyl acetate in hexanes) 'H NMFl
. 20 (CDCI;)S-OOS(S 9H), 009(s 6H), 0.92 (m, 2H) 096(s  9H), 1.44 (m, 1H) 1 65- ‘
‘ 2.05 (m 3H) 2.69 (m, 2H), 3.56 (m, 4H) 3.92 (m, 1H), 5.70 (s, 2H), 7.25 (m, 2H),
740 (m, 6H), 7.60 (d, 2H, J = 8.4 Hz). Anal. (CszHegN:0,540.6 H;0) C, H, N g
' () Example 28- 1-[3-((E}-Styryl)—1H—indazo!—5—yl] -piperidin-3-ol;
s By a procedure analogous to example 3, treatment of intermediate 28b (181 5
B 25 : mg, 0. 322 mmol) with tetrabutyiammon:um fluoride afforded 28 (47.6 mg, 46%) as a
vellow foarn: R, = 0. 19 (70% ethyl acetatemexanes) "H' NMR (DMSO- -ds) § 1.34 (m,
~1H), 1.70 (m 1H), 1.95 (m 2H),255 (m, 1H) 272 (m 1H), 346 (m, 1H), 3.63 (m,

P o 82 A 3 o
L - - - . . . . .




PCT/ USal/ 01477 Exanple 26: 3-[3-(11 H Benzol m dazol-2-Yl)-1 44, 004
H4ndazol - 5-y11- 6- ( 3- hyw z~r-nropyl 2-methyl -phenol .SEM 22¢é gghﬁ N N
(Ph PN PdcO3)4, 3 K DME, 85 NO (a) Int dlate26a-3[3(1
H- Benzoi mi i -2-yl)-1-(2 trinethyisiianyi- etho thyl) -

H4ndazol - q@‘ﬁ) 3 hydr oxy- propyl Y2- net hyl - phenok By a pré‘@@d@ﬂﬂﬂlaﬁhl ogous
to the synthesis of 25b, boronic ester 25a (303 ng, 0.618 mmml) was coupl ed
with iodide 22e. (180 5 ng, 0.618 nmml), affording 26a (124.4 ngy, 38% as a
white solid: Rr 0.30 (50% et hyl acetate in.hexanes);'H NVR (DVBO-c) 8
-0.11 (s, A9H), 0. 85 (t, 2H, J= 7.9 Hz), 1.74 (quint, 2H, J=7.0 Hz), 2.08
'10(s 3H) 2.66 (t, 2H, J = 7.7 Hz), 3.47 (q, 2HJ 53Hz)'363(t,

2H, .J = t H,,J, = i H,
1=7.7 Hz) %p?ﬁ?m.ﬂ-f), 531“’ 1]”’7’?&?"&)?%("5(18\ HfgozﬂiB':IZ);:?%fi(H ),|7 49
(m 2H), 7.71 {d72Hz 742-(nY 51A), BB (d,71HB T =(16.,5 H2)1.76) (0728, J=rD)Hz), B.F3s (S, 1

H, 8.42 (s, 11@@(%%1 30-033@())(30‘?{&& (OnH36N403S' r0. 6 ethyl acetate) C,
Exa
il - l He ROEZ

H N 15 (b)
3-[3-(1H Beni &4 A} H-benzoimidazol-4-yi}-

hydroxy prczpyI!h " hyI phenol

SEM °”
N
#

k iﬁ: PdCh{d| 7
, ougc'o aoc%( oo /.%\ ""‘5""”" ""2°°3
NH / NH ?1% N

(a) Intermediate 29a - {2-[5-(4 4,5,5—Tetr.amethyl-[1 s3,2]dioxaborolan-2-yi)-
10 1-(2-tnmelhylsllany!-elhoxymethyf)-1 H-indazol-a-yl]-1 H-benzolmidazol—«;-yl}-
‘ methanol. : '
| " Bya procedure sumllar to the synthesis of boromc ester 19e, iodide 23c (512.8
' mg. 0. 985 mmol) was oonverted to boronic ester 29a (312.0 mg, 61 %), & white foam:
~ R= 0.28 (5% methanol in dichloromethane); *H NMR. (DMSO-&) [Some peaks are
1'5 - 'doubled due to tautomeric lsomenzaﬁon] 8-0.13 (s, 9H), 0.83 {t, 2H,"J = 7.7 Hz), 1:35.
' (s, 12H) 3,60 (1, 2H, J=8.1 Haz), 487 (brs, 1H), 5.06 (br s, 1H), 5.24 (m, 1H) 5.90
o (s, 2H) 726 (m 2H), 7.40 and 7.71 (246, 1H together, J=7.2 and 7.9 Hz) 7.82 (m,
.. e _2H) 8.95 (s, 1H) 12.93 and 13. 10 (2 5, 1H together) Anal (Czrﬂ:,-yBN.,O..S:-OS H,0)
: , “C,H,N. _ :
.20 "~ (b) Intermedlate 29b ~ {2—[5 lsoqulnolln—4-yl—1-(z-tnmethylsnlanyl—ethoxy-
melhyl)-1 H—|ndazol-3-yl]-1 H—benzoimldazol-4—yl}-methanol. g
Bya procedure simitar to the synthesis of 191, 4-bromonsoquunolme (193 mg,
0 927 mmol) was coupled with boronic ester 29a (241 -2 mg, 0.463 mmol) to give 29b
.(171 1 mg, 71 %) as a white foam: R,.- 0.22 (75% ethyl acetate in hexanes) H NMR
R =



By a procedure anal ogous to exanple S. deprotecf6n.of.266 (99 02 188
mmol) with tetrabutyl amonium fluoride afforded 26 (2 9 ny, Jé’(g?zé’

white solid: . A=0. 119 ( et hyl acetate in hezane "H NMR
- (DVBO (B1. nt, =20 7.4 Hz), 2.08 (s, 3H) 2.66 (t, 2H J = 7.4
Hz), 3.47 Y’aﬁl/ﬂﬁ#% = 5 1 Hz), 4.59 (t, 1 H J = 5.1 H),P@UApaoy@417 Hx * J

) )
= 7.7 Hz), 7.00'(d,1H.J-7.7 Hz), 7.19 (quint, 2H J=7.9 H), 7.38
(dd, 1HJ 8.5, 1. 5 Hz), 7.50 (d, 1 H J =7.4 H), 7.67 (m 2H), 8.30
(s, H, 837 (s, 1 H, 12:96 (s, 1 H),13.66 (s, 1i-|). Anal .
(C24H22N402*0 4 ethyl acetate) C, H- N Exanple 27: -3 Ei 1H4ndazol -5- .
I I eridin-4.0l 25 80 19 July 2004 WO 01/53268 TBDIVISCI I m dazde, CH2C6 HO

59% N,/ 5 O 2 DVE.. 80 G P Ql 101477 | nt diate 27a -

20t Butyr GRRh ot o R R o emer enesp et 6, 63, 2

[mvlt}b :1 lhédr@Wﬂaﬁéﬂmdﬁfﬂl&)ﬂ?w&mem) 883 BH, J = sozl:, Hz), 505

en u | | SSOol ve in

di ehl oro?/ret gﬁ‘é&ééﬂ‘]? angi h}%ﬂ S@g?s ?ﬂkf}%%gﬁggﬁ%r‘g?ﬂﬁ{e Wxture was

t hen washed wi9§theg: {7 atradH) BdfeldutH .obrel B Sz 62w (dniat, & =Tcd, aisi k), .67 X 50 M)
d wat 50 (g7

concent r at od mﬁiﬁg‘% %&fﬁnﬁ‘[‘%‘g‘gﬁiwﬁ"(@ﬁ“ R EBERES AR ) o o1

whi ch crystal E‘?é ho.HNy NWVR(CDCI3) 570.05 (s,.6H), 0.90 (s,

-9H), 1.46 (m 2H), (clambngm’(m&h"(m'@w1ﬂﬁd%#@wm (5)3. 77 (septet,

1 H 10 J=-3. ‘ﬂéf' H25NOSI . 02 CH2Gi z) C I nt er nedi at e
- 27b - 5-{4j (Dg?k%)}n'g id'h'(“%“a&l t hyhsi | anyl oxy} - -

pI perl din-1= y| }.- 3- ngsgewed 91mrlar to example 3. Treatment of mtermedrate 29h (1290

(2-trineidyi figl 6047 mfiol) Witk iRk Yithirdrn tm@“ﬁ?%’é@%ﬁg g@%ﬁél de (163

ng, - 1. 70 mml% i ris(dibenz I|d| neacet one 8. 03
"'mol ), and Cy EP"P“%E@eE’ W% (s Qrda)lgmewk@re#puwuetomme 9722 (1

998) for the siomeiization)8ia.88iTi, 2H| J 6 &bz 83 B 5.83 RASITRRbhe LS fGlEd 10 a
.6.2 Hz), 7.20 (m, 2H), 7.38 and 7.53 (m and d, 1H together J=7.4 Hz for the.
| ‘doublet), 7.63 (dd, 1H, J=8.7, 1.3 Hz), 7.82 (m, 4H), 8.27 (d 1H, J=7.4 Hz), 8.55 (s,
- 15" 1H),863and 866 (2 s, 1H together), 9. 40 (s, 1H), 12.87 and 13.02 (2 s, 1H
together), 13.81 and 13 86(2s, 1H together) AnaI (C4H 7 N:O0.4 H20°0 3 CHCL,)

G, H,N. :
‘Example 30: 2-[2 _;(s-lsog olm-4-yl-1 I-l-indazol-:j_ylH Hbenzolmldazol-d»vl'l-
ethanol
20
Q0 Mo,
H2N 2)191, Sto)m
H

(a) Intermediate 30a - 2-{2-[5-!soqumolin-4-yl-1-(4~methoxy-benzyl)—1H—
mdazol-3-yl]-1 Hbenzoimidazol+yl}-ethanol°
A suspensron of 10% palladium on carbon {66mg) and 2- (2-am|no-3-
25 - nnrophenyi)ethanol [See Seno. Kaoru; Haglshrta Sanp Sato, Tomohiro; Kuriyama,
Kaoru; J. Chem. Soc. Perkin Trans. 1; 2012 (1984) for the synthesrs of this reagent]
(531 .5 mg, 2.92 mmol) in abso!ute ethanol (50 mL) was shaken under 40 psi
hydrogen for 3 hours - After filtration and concentration, crude 2»(2 3-
drammophenyl)ethano! (474 4 mg) was obtained as a red oil, which crysta!hzed on
30 standing: Ry= 0 .08 (75% ethyl acetate in hexanes), H NMR (DMSO-d;) 8 2.58 {t, 2H,

J=6.9 Ha), 353(t 2H, J=7.2 Hz), 432(brs,5H) sas(m 2H), 6.40(dd, 1H, J=
6.9,2.1 Hz).



degassed solution. of 27a (241.1 ny,1:12 mot) and i odi de 7a19(%ﬁg Uil

- 0.565 mmol ),
.was heated in an 80

I n ethyue gl ycol dinethyl ether (DME, 2.0 nl) m xture
ilbat(mfor 17. hours. Af cooling to room

t emperatu 0?%%3?}{: xture was diluted with ethyl etate (50 nl).and

filtered t

the black precipitate. Tanme .20 filtrat @CEASONIMTEd with

water (10' m L) and saturated aqueous sodium chloride (10 nm), dried over
magnesi um sul fate, filtered, concentrated, and purified by silica get '
chr.omat ography. (10 to 50% et hyl acetate in hexanes) to give 27b (177.7 rrg,
569 as an orange oil: R '= 0.28 (20% ethyl acetate in hexanes); 'H NWR
(CDCI3) S.--0.06 (s, 9H), 0.09 (s, 6H), 0.90 (m 2H), 0.92 (s, '

9H), . 1. 80, 2 44 1), 3.58 (t,
2? J g’ Sf m Hz;_D %}wztuﬁ?merfum:éahgn 8@3 %rgde g;gnme-)uazgomﬁn{s%_ywm q!dg‘yde( rri (
6H), 7. 61 (d, 191Kl .10 g, 2:8 Bmihobiin) the pre(sebceE){anmiremrﬁ‘liérto the synthesis of

1-13=((E) - st

<Pd( dbgg 3) 19yﬁ%ﬁ}eggg29’3\%%(1?%g%@eﬁ‘%dog%ﬁ%‘—ﬂe}l?w&”éNgjr %%&W anal ogous
to exanpl e 3,adetatel HENMRAPMSE: &) ifemeneakoaie doabiad due totaut@ng® nmol ) wi t h
tetrabu’ty an*aaaéﬁmérhu@ﬁb% é\f-nf 94

R, = 0.15 (70% et hyl_ acet at e/ hexan eg 326'3(73359 %é%g%? (%gr%qll-ll ow foam

i.86 (m 2H) togethey éﬁz (943H). 693{0, 2k J o8y H2p, 705 ((nn?H)l?laP (m43l6)87(5a (d.1 H ]

4.2 Hz), 5 7.8% J9.22k), 7.81 (ﬁ73I(lW805|(ﬂ1 . 856 dii: 1|-'l A?éﬂﬁt-é)
2H, J 72 Hz),

6769 (d,

2 n H27 H20. 0. 4" et hyf acet at e)
C, H N Exarr‘p'l% ng(s &ﬁ) §339@ . ‘%L?ﬁ 36’? 2s. 1|H \poether). di n-3-ol HO TBDVSq
i m dazol'e, CNzZC12 (bbmmyacsa-lz-%MdduMolln-d-yHHlndazol-3—y!)—1H— : '

10

15

benzmmndazol—&yl]—ethanok
Intermediate 30a (169.1 mg, 0.322 mmo!) was deprolected bya synthetlc
melhod analogous to example 19, affording 30 (28 2 mg, 22%)asa white powder: H, .

. =0.33 (ethyl acetate); 'H NMR (DMSO-d;) [Sonie peaks are doubled due to
‘ tautomenc isomerization] 8 3.11 {m, 2H),.3.73 (m, 2H), 4. 68.and 4. 85 (21, 1H
‘together, J = . 52 an_d 55 Hz) 7.04 (m 2H), 7.35 and 7.47 (2 d, 1H together, J=7.9

- and 7.2 Hz),7.63 (d, 1H, J= 8.7 Hz), 7.83 (m, 4H), 8.26 (d, 1H, J= 7.5), 8.55 (s, 1H),

20

25

8.63 (s, 1H), 9.39.(s, 1H), 12.97 and 113.01 (2s, TH tdgelher), 13.86 and 13.87 (2 s,
1H together). “Anal, (Cst,_é,NSO'O 3 H;00.4 ethyl acetate+0.06 S) C, H, N.

- Example 31; [2-{S-Isoquinolin-4-yi-1 H—Indazol-S-le H—benzoimtdazol-d—

Imethyil-dimeth l-amine

1.CH Di
 PuB “GiSOOLDEA
N 2cHiNHe

4
atb f"\;@'
. (a) Intermediate 31a {2—[5-Isoqumolm-4-yl-1-(4-melhoxy—benzyl}-1 H-
|ndazol-3-yl] -1 H-benzmmldazol-dsyl}-methanol.




(a) Internediate 28a - 3-(tertButyl-dinmethyl-s'ilanyloxy)- plp@Jd|>d2m 10
By a procedure anal ogous tgthe synthesis of 27a, 3-h oxypi peri‘di (r)le |
hydrochl ori de (2.76 g, 20. nmol ) vvasdconvertadN'I[v% (2®ch 92 g, 68/(,')5 »
.yell ow oi | crystallizes on standing ' é ~ "
)6 89 (s, 9‘51)01@56% ()r/n 2H), 1.77 (m 2H), 2.39 (br s, CT"JQO%W% 2t|)

2.82'(m 1 H, 2.97 (dd, 1 H J = 12.3, 2.7 Hz), 3.66 (septet 1 H J

3.6 Hz). Anal. (4 H25NCSi - 02 CH2Cl2) C H N. . 15 (b) | nt er medi-at e 28b -
5-{3 j (Dinethyl -ethyl)-dinmethyl-silanyl oxy) - I

pi peridin-1-y1)-3-((E)-styryl)-1-(24rimet hyl sl | anyl -et hoxyrret hyI )-1

*i ndazol e: 28b was prepared by a procedure anal ogous-to 27b synt hesi s.

I ntermodiates 74" (293 syindh sl WAt (SR AdRI g%%( G ohyi "

‘ f 28b 120 rown
;ig? aig i ?\r hmeM@ é“dlfl‘l"l\mgzg‘ﬂzﬁ %@@l@)mraollwewqesee@hl)he recé of sufth), 0. 92

(m 2H), . 0. 960 §ise 3RH{p.60k, 4b égaglenbl).«solla ﬁf;x 81@?5(%‘5?@@9?9 g%ggnegﬂl) - 6o
?d562l(—lm J4E)’ ﬁ%@é@ugm %R@c@sﬁ@de% Ollﬂl(b)'m@lclppmenza(im)weﬂarrpl e 28
-1-13-((E) &St )(5')ZH)413&(“@'&2@@5Mlzi.smlaﬁcgﬁébllzéﬂ‘?ioggg% .%Ssiégﬁ& gé.ﬁ 0,322
oS £ SRS 3 o L RO, Beg AL U 1237 2% e 3&@99755 a
yellowfoam K& d.:3Hpgetler JOVANKYIS 1) £1.66 (@ 1H,aaB12 $32), 777 (m\BR) Ia;@@,mcif) 8

| é ?1:31 Enm1 1 H) H)J 337790(Lli) %)(d ‘*l&i*ﬁ“ﬁa?é% %’é%&dé‘ e’*lﬁ‘?h 9@ c.82 ’19
July 2004 WO 6&9%2 ﬂﬁ?ﬂ%@)ﬁ@@ﬂﬁ‘ﬂ)|4|¥8830¢3395ﬂ2ﬂ.1|-l)tegeth&)3 Ay 1 H J=

4.5 Hz), 1024(CeldN:O30.IH0), B, NL. 8 Hz), 7.33 (t, 1 H 12 72 He) '(7542

. (1L”D 52)n ol 7 ??c’;z(()ﬂz 1@3 Btﬁmggdﬁ%%q;— )la’:lS-'RP 6@&@%@«;&% blesevlhmol in-4-
1-1Hi ndazol - B‘dﬂiﬂﬁ%ﬂkMi-bbmmmlzemylmemhﬁmthyl-amlne.
: , Methane sulfonyl chlonde (119.3 mg, 1.04 mmol) was added dropwise to a
solution of 31a (527.5 mg, 1.03 mmol) and diisopropylethyl amine (153.3 mg, 1.19
15 mmol) in tetrahydrofuran (12.0 mL), cooled to 0°Cinan icebath. After stiringat 0 °C
for 2.5 hours, the reaction flask was fitted wrth adry ice-cooled cold finger condenser,
- and dimethyl amine gas was condensed into the réaction solution until the volume
had increased by about 5 mL. Stirring was connnued at 0 °C for 4 hours, then at
room temperature for 15 hours. The mixture was partitioned between ethyt acetate
20 (100 ml) and saturated aqueous SOdIle bicarbonate solution (20 mL). The organic
extracts were dried over magnesium sulfate, filtered, concentrated, and columned
(silica gel, 5 to 10% methanol in dlchloromelhane) aflordlng 31b (250 2 mg, 45%) as
a pale yellow solid: R;=0.26 (10% methanol in dichloromethane); 'H NMR (DMSO-
ds)82.20(s 6H), 3.71 (s, 3H), 384(5 2H), 583(s 2H),6.03 (d 2H,J=87 Hz),
25  7.14 (m, 2H),736(d 2H J= 85Hz) 748(m 1H).767(d 1H J=89Hz),7.77
.(qumtet 2H, J=6.4 Hz), 7.89 (m, 1H) 8.00(d, 1H,J=8.9 Hz) B26(d, 1H,J=75
Hz), 8.55 (s. 1H), 8.71 (s, 1H), 9.39 (s, 1H), 13.03 (br s, 1H). Anal.- (CuHmNGOﬂ 1
HgO) C,H, N.
(c) Exarnple 31- [2-(5-Isoqumolm—4—yl-1 Hindazol-3~yl)-1H-
30 benzoIm:dazol-d—ylmethyl]—dlmethyl-amme
A miixture of 31b (125.7 mg, 0.233 mmol), amsole (252 mg, 2.33 mmol),
trllluoroacehc acid (2.3 mL), and concentrated sutfuric acid (0. 2 mL) was stirred at
room temperature for 66 hours, then added dropwise to a rapidly stirred mixture of
saturated aqueous sodium bicarbonate (75 mL) and ethyl acetate (25 mL). The
35 layers were separated and the aqueous layer extracted. with ethyl acetate (2 x 50 mL.).
The comblned organic layers were dned over magnesium sulfate, ﬁltered



'HO 3EM TWAF. - N H2NCH2CH2N42. THF, 70 C 60% NH HO HO (a) Inter%%ﬁ 29a

- (2-[5-(4,4,.5,5-Tet@aret hyl -[ 1, 3, 2] di oxabor ol-ang?2-yi ) - J?

~trimethylsilanyl-ethax t hyl r 1 Hi nﬁazol ?hyl ]- 4 Beng(r)]! rCn ggtzglr ifggl ) -
met-h&nol : cedure simlar to the synthesis of: bor

|02I| de 23c ?ﬁaﬁé@ . 0.985 mmol) was converted to boroni BECEYPEY018Y,

(312.0 ng, 61%, a' ||vh|te foam R = 028 (5% nethanol in

di chi or orret hane) ; 1H NMR ((c) MSO-c) [ Some .peaks are 15 doubl ed due to

t aut onei ¢ i_somari;z'ation] 5 -0.13 (s, 9H) 0.83 (t, 2H, .J =7.7 Hz), 11.35.

(s;.'12H), ... 3:60 (t, 2H, J =8.1 Hz), 4.87 (br s, I H, 506 (O s,1 H),

'5.24'(m .1.H, 5.90 (s, .2H), 726 (m 2H) 7.40 and 7.71 (2 d, 1 H _

toget her, -J = céndnaated, &nd phiffied b}sﬂi@aéélbhroﬁiéﬁog a% O?@s(téﬁ%lﬂ.etﬂ,;,& and 13:1.0

b)
»‘i( ﬁf Zr rr;[ad:_laz gg%ErWT§?§&%1%$%S4§KIﬂT 3 |9?§’Fﬁ§1|%=|°a?ﬂ/‘]mét hoxy-
i nethyl)-1 H- imethanolia gichibjomibttiankle ftt BMA (©MSD- dmsamérﬁéahaam domﬁmédauegcggem fa)
was coupl ed v ORI SHRgliodts 2 18R AIPLARY. b plien, 00, 8702 0%
(171. 1 ng. 571 s0gH)aBAQanthi $4(2froath togethed, 7264 (ﬂ?ﬂ%le-t 99 Hzp TeB3gIve 4H)) 8lPBX anes)

"H NVR 0 19 Jd, yH29045\@Q)%55(§2% BeiL %&8"('%%%1&%8&%'4& pezzihs ?rg

d t SOITer.i zat I-on
| 303%? geesq?{’g ﬂ’zgmﬂucﬁf# (bys1H). Analg Ammweossr&omp HNO5  and

5.25 (2 br.s, Eia 8430 dfncﬂﬁ gl mb&'ﬁ)olmFdaéQF@nd 7.57 (2m
1 H togetheré! ; H-mgﬂ l4§m|_9n’e 8.07 (d, 1 . (dd, 1 H J =
72, 1.5 Hz), & —
o 10 ’ ' : ,

: fMB

HsUes!

. Sy Z .
IN/ N’ NH 32%

“(a) Intermediate 32a — {2-[5-Isoquinolin-4-yi-1 {&metho:iy—benzyl)d H-
indazol-3-yl}-1 H-benzoimidazol-4-ylmethyl}-methyl-amine: _

15 - By a procedute similar to the synthesis of 31b, alcohol 31a (516.6 mg, 1.01
mmof) was treated with methaﬁesulfonyl chloride and diisopropylethyl amine at 0 °C’
for 1 hour. Instead of condensed gas, however a solution of methylamine in
tetrahydrofuran (2. 0 M, 5.0 mL) was Ihen added, and stiring continued at room

‘ temperature for 15 hours. Exlractlve workup and erica gel chromatography similar to

20 31b afforded mono-methyl analog 32a (170.5 mg, 32%) as an off-white solid: Ry =

: 0 16 (1:20:300 concentrated aqueous NH,OH:ethanol: dlchloromethane) H NMH
(DMSO- o) 3 2.26 (s, 3H), 3.71 (s, 3H), 4.03 (s, 2H) 6.82 (s, 2H), 6.93 (d, 2H J=87
H2),7.14 (d, 2H, J= 47Hz),737(d 2H, J=8.7 Hz), 7.46 (m, 1H), 767(dd 1H, J=
N 87,1 3Hz),777(m 2H),7.89 (d, 1H, J=7.7Hz),8.01 (d, 1H, J=85 Hz) 8.25(dd :
25 ' 1H J=7.0,18Hz), 855 (s 1H) 8.68 (s 1H), 9.39 (s, 1H). Anal (CaaHzaN50°06
. . HO)C,H,N.. :
S : . * (b) Example 32 — [2-(5-lsoqulnolm-4-yl-1 H-mdazol-a-yi)-‘lH-
- benzolmidazo!~4-ylmethyl]-methyl-amine .
: ' Deprotechon bya procedure similar to the synthesis of A afforded 32 (47.5

30 mg, 63%) as an off-white foam: R;=-0.29 (1:20:100 concentraled aqueous

“NH,OH: ethanol 'dichloromethane); H NMR (DMSO-d;) § 2.30 (s, 3H), 4.07 (s 2H), -
‘ '715(d 2H, J=45 Hz), 7.47 (m, 1H), ?64(dd 1H J=8.5,1 5Hz) 783(m,4H)

- - . : ) - ;



5 (s; 1 , 8.70 (br s, I H, 9.41 (s, 1 H), 12.97 and 13. 141(92J 20baH
"tog(gether?) Anal.. ((C3C]—|31 25 K3.4.H20) C, H N (c¢) anpl e §®
[ 2- (5-isoqul nolin-4-yi- ndazol -3-yl)-1.H. benzo f
“i dazol - 4- wed-oiveizegnol : 29 was prepared simlar to exanple ?S'Fﬁ-{’ﬁ@zlf g_ﬁnt “Ofe o
I nternmediate 29b (129.0 10 ng, 0.247 mml) wth tetrabuty
fluoride afforded 29 (58.3 ng, 60% as a white powder "H NWR ( (DVSO-¢) -
[Some peaks. are doubled due to tautaneric isonerization] 8 4.88 (t, 2H,
J=6.2 Hz), 5.03 and 523 (2 OH Htogether, J = 5.6 and 62 Hz), 7.20 (m
2H),.7.38_and.7.53 (mand d, 1 Htogether, J= 7.4 Hz for the. _doubl et),
7.63 (dd, | H.J =28.7, 1.3 Hz), 7.82 (m 4H), 8.27 (d, 1HJ-74Hz),

855 (510, (damaﬂng} 056 921%1 ) 8leg tﬁqegb?gg 4H?1é|%tl ogef her)’ i\ﬁa??

?224a?7ﬁl§0((% Mﬁ gg&%r) "'85 - Exanpl e 30:- 2- 2 5-1so utnolin= 4-
) Itheth@k {R-BehzAMidRa1- 3001 4

ety I I 4-yl -1 et hoxy- benzy!
| nt er medi at e 3Ra-vboml5- | soqui nol i n-4-yl-1-(4- . - : .
i ndazol "%"[1 m dazol - 4-yl)-ethanol: A suspension of 10%

f See .
al | adi um%n carbon (66ng) and 2-(2-am no-3 .25 nitrophenyl) et hanol
geno Kaor u; Hagi shita, pﬁgn]l ‘Sato,- Tonohi e Kuriyans, Kaoru J. Chem

] ) ‘ i <

S Perkin Tpass. 12 SR -~ b{nt’he5| S agent]
. (ggl 5 ng, 2. : am s der 40 psi
hydr ogen for 3 lho rs Akt e o and on , crue 2- (2 3-

: i RERHRSONR T etNDI. \
A e S R TR o el et s 1o
(DVBO-d5) 8 2.58%(t 1 = 6.9. B 2H, 3= . 4.32 (br
s, 5H), 6.29 (m 2§ nttnieBiatd S5k — 1‘-[t'(tl-lalethoxy-%enzy%)—&-(ﬂz;rroﬂdin—‘t-yln]{egthi]rly 'y 2004
' | 1H-benzormrdazo|-2-yl)-1 Hindazol-5-yi}-lsoquinoline:
. By.a synthetic method analogous to the synthesis of 31b, alcohol 31a (435 0
10.  mg, 0.850 mmol) was treated with methanesutfonyl chloride and. dusopropylethyl
amine at 0 °C for 2 hours. Pyrrolldrne (605 mg, 8.5 mmol) was added and the mlxture
~ allowed to warm to room temperature over 20 hours. Exlractrve workup and srllca gel _
- chromatography similar to 31b afforded 33a (303.0 mg, 63%) as a yellow foam: R;=
0.13 (1:20:400 concentrated aqueous. NH;OH:ethano!:diohlorornethane)i 'H NMR
15 (DMSO-d;) 5 1.61 ,(br's, 4H), 2.51 (br s, 4H), 3.71 (s, 3H), 3.97 (s, 2H), 5.83 (s, 2H),
6.93(d, 2H, J=8.8 Hz), 7.14 (d, 2H, J= 3.6 Hz), 7.36 (d, 2H, J= 8.7 Hz), 7.45 (m,
1H), 7.67 (d, 1H, J= 8.6 Hz), 7.76 (m, 2H), 7.89 (m, 1H), 8.00 (d, 1H J=87 Hz)
825 (d, 1H, J= 6.6 Hz), 8.54 (s, 1H), 8.70 (br s, 1H) 939 (s, 1H), 13.03 (brs 1H).
_ Anal (CssHazNGO-O..? CH.CL) C, H, N. :
. 20 (b) Example 33 - 4-[3-(4-Pyrrolrdm-'l-ylmethyl—1 H—benzolmidazol-z-yl)-'lﬂ-
' Indazol-s-yl}isoqulnoline. .
A solution of 33a (109.2 mg, 0.193 mmol) in 26% concentrated sulfuric
ac:dltnfluoroacetlc acid (2.0 mL) was stirred at room temperature for 21 hours, then -
) added dropmse to a rapidly stirred mixture of tetrahydrofuran (25 mL), and salurated
25 aqueous sodium carbonate. (25 mL). Ethyl acetate (25 mL) and water (15 mL) were .
B 'added and the layers separated. The aqueous layer- was exiracted with elhyl acetate
(3x50 mL) and the combined organic fractions dried over magnesrum sulfate
filtered and concentrated Purification by silica gel chromatography (1 :20:100
. . . ‘concentrated aqueous NH,OH: ethanol drchloromethane) afforded 33 (25.4 mg, 30%)
.30 'asawhlte powder' H NMR (CD;,OD) 8 1.77 (br s, 4H), 2.69 (br s, 4H), 4.12 (s, 2H),
~ 7.24(d,2H, J=4.0Hyz), 780(m 5H),806(d 1H, J= 79Hz) 8.23(d,1H,J=75 -
Hz), 8.53 (s, 1H), 8.69 (s, 1H), 9.29 (s, 1H). Anal. (C2pH.sNs*0.9 MeOH) C,H, N.
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WO 01/ 53268 PCTI US01101477 Wt hout further purification, thi slgjgg@ gl am ne
was condensed with aI de 191 (1.10 g, 2.81 in the pre s 8
.sulfur, simlar to. synthesis of .internedia 7c', affording 30a

.(930w8‘rrgr@ ayellowfoam RI1 =0.19 (ethyl -acetate "HNWR
( DVBO- d5) %r%Sﬁgaks are doubl ed due" to tautomeric 5 |soné’ﬂ)"’2§ﬂ’%]”8 3.10

(m 2H), 3.71 (s, 3H), 3.74 (m 2H), 4.66 and 4.80 (2 br s, .1 H ‘together),
5.82 (s, 2H), 6.93 (d, 2H, J =8.7 Hz), 7.05 (m 2H), 739 (m 3H), 7.65 (d,
1H J=092H), 7.8 (m 3H, 8.00 (m 1H, 826 (dd, 1 H J=7.2, 2.1 .
Hz), 8.54. (s, 1 H), 865(5 1H, 9.39 (s, 1 H, 1296and1302(251H
“together). . (b) Exarrple 30 = 2- 12 (5 Isoqw nolin-4-yi-1 H-lndazol 3 yl)-1
H 10 behzoi mgdazo | ] AP . i . .

was depr ot ect e : e ogots COTHPT8 " 5r di ng
30 (28.2 ny, wte povvder Rl = 0.33 (et hyl acetate) "H NMR
(DVBO-c6) [ Sone peaks are doubl ed due to tautomerlc | sonerization] S 3.11
{m 2H),.3.73 (m'2H), 4.68. and 4.85 (2 t,1 H 15 together J =52 and 5.5
Hz), 7.04 (m 24 . :

L.7.63 (d, 1 H,
1H) 8.63 (5
13. 86 and 13. 87l (c2-

s, 1 egumsgrer) . lans .
‘acetate' 0.06 S) & H. NN anple 31; ® 5 | SONUI noI (- 4-iN1H i nd -3- 1
1f f - benzol m dazol - 2 met hyl | - di y@e PMB 1. 2( EA,
7HF. 0C-N 2. (CHANH (q H (a) 'Int di 1a-. '
{2-[5-1soquinol i n-4-3phl- (4-met hoxy- benzyl had H 25 iridazol -3gyl]-I
H benzoi ni gazol - 4. yhhoy I 1 L'klo 4 WO ﬁ_ 8 PCT/ U [ 41477 By -
‘a synthesis-sinil a?g) n@ﬁh&ﬁ& 34ﬂe24'é W?QL‘B%“ ey ?gé"?@gy"?@d' . 9.33
- ethyl)}-1 H-benzolmldazol-z-yll-‘!H—lndazol-s-yl}-lsoqulnolme _ : :
Bya p_roced_ure similar to the synthesis of 338,_aloohol 30a (4415 mg, 0.84
~.mmol) was converted into 34a (204.6 mg, 42%) an off-white foam: R;=0.08
~ (1:20:400 concentrated agueous NH,OH:ethanol: dtchloromethane) H NMR (DMSO-
10 d)é1 38 (br s, 4H), 2.31 (brs 4H), 2.79 (m, 2H), 3.07 (m, 2H), 3.71 (s, 3H).581 (s,
2H), 6.93 (d, 2H, J= 8.8 Hz), 6.98 (d, 1H, J=7.2 Hz), 7.08 (1, 1H, J = -7.7 H2), 7.36 (d,
2H, J=8.7 Hz), 739(m 1H), 7.66 (dd, 1H, J=8.5, 1.5 Hz), 7.76 (m, 2H), 7.89 (d,
1H, J=7.7 Hz), 8.01 (d, 1H, J= 87Hz),825(d 1H, J=7.4 Hz), 853(3,1H),875
(br s, 1H), 9.38 (s, 1H), 13.00 (br s, 1H). Anal. (Cs7HauNGO*0.6 H-0) C, H, N.
15 - (b) Example 34 - 4-{3-[4-(2-Pyrrolidin—1—yl-ethylHH-benzonmldazol-z-yl]-
1H-indazol-5-yl}-Isoquinoline:

34 was prepared similar to example 33. Treatrnent of 34a (66.2 mg, 0.114
mmol) with 3:1 tnﬂuoroacehc acid/sulfuric acld ytelded 34 (24 7 mg, 47%) as a whlte
powder. Ry=0.38 (1:20: 100 conoentrated aqueous

20 NH,OH:ethanoldichloromethane); 'H NMR (DMSO-d) § 1.37 (br m, GH) 2.27 (br m,
2H),280(m 2H), 3.07 (m, 2H) 6.98 (d, 1H, J= 72Hz) 7.09(t, 1H,J=75 Hz) 7.36
(brs, 1H), 7.63 (dd, 1H, J=8.5, 1 5Hz),782 (m, 4H), 8.26 (d, 1H, J=7.4Hz), 854
(s, 1H), 8.75 (brs, 1H), 9.39 (s, 1H), 12.98 (br s, 1H), 13.79 (s, 1H) Anal
(ngstNs-O'l EtOH) C, H, N.

25 _Eprle 35: 3- {Q-(S-Iso_mggmolm-d—vld H-indazol-3-yl )-1 H-benzo:mldazol-4-
x_methvﬂ-ammo}-z-methvl Lpand-ol

89



;-r-mmt) sandsgizam ne 23b (1.29 g, 9.33 mml) were condensed in the)pfsggnce of
+SUIFur to give 31 a (2.604, 54% as a yellow solld‘r 0. 19"% 5 % et hyl
Macetate in hexanes); “'"H| (DVSO-e6) [ Some peaks ar doubl ed due to '
fautoneric |sorrer|zat|on] 3.71 (s, 3H), 4.88 (d, 2H J =5.5 Hz 5 Q4
:'dnd 5.25 (2 #5348 1211 together,. J = 5.6 and 6.1 Hz), 5. S’FTé!JﬁQﬂsl 3 (2 s,
2H together), 6.93 (d, 2H, J= 8.5 Hz), 721 (m 2H), 7.3B and 7.54 (2 d, 3H
“tgether, J = 7.4 and 7.5 Hz), 7.66 (d, 1 H J =8.7 Hz), 7.77 (m.31-1),
~8101 (dd, 1 H J = 8.7, 40Hz)826(d 1H J=7.7 H), 8.54 and
8155(2 s. 1'H‘together) 8.65 and 8.68 (2-s,1 Htogether), '9.39 (s,1 H),
1».88 and 13.05 (2 s, 1 Htogether). Anal. 10 (C32H25N5290. 3 H20) C. H, N.
Internedi ate 31b-. (% 5- Isqu| nol i n- 4- yIPM& (4- met hoxy-benzyl)-1 ii-

ens A :

.indazol-3-yl}1 dagasaa. ylaet hyl| - dimet hyl - Mﬂthane sul f onyf
~chloride (119 ! wal r dpwi s¢ tib 4 fol it non -of

31k (527.5 mg, g3 Yol ) aWd. “di iy o hy Trasksth iy 3%y, 1.19 15
Znjrol) in tetr ATNH B2%0 mL)S#Cool egyt @xC i @n | celgd H After
ssthrring at 0 C for 2. urs, | ask was fittede=mhth a dry
i-Ci ‘-cool ed cold find@ enser' and ndensed

£Y¢ am nggga ,
‘0 the reaction solution until the | ume had mcreé:gld_ .about 5 nlL.

Firring was comtai nued at O C for .4sdkours, then at repmtenperature for 15

Th t WSFH 0 m- d
-] g%?at edeatheéugr(goﬁ"ﬁ%Fag%? ong?cigé; |on§'qé(55'%_%§hﬁ#ﬁ'€a%’ 8'3 ) an
7Jextracts wer Mﬁ"é&!‘%ﬂ@f‘)‘?ﬁ@ﬂ’@iﬁ"&rﬂﬁHfhfﬂ@lﬂﬁﬂwmmﬂmdhmme: at ed and
colummed (silica %proéedufb s"iﬂﬁ’arfi@tﬁﬁ&%méd% G]cﬁﬁﬂl@ié)q?é ﬁ{ebte)' m?ﬁﬁ&Ld' ng 31b

55O or 02 nate) v el o longpont et or 1 ‘54 (5,
2H), 5.83 ('s,hd) Amﬁloﬁiétmmtyciﬂifbpahe %712 mg,H0)0 mail) Wailhe(\ etidedtfind stir@ify (d, 2 Ho
b izg"z) ogﬁﬁ.&fﬁw mgﬁﬁgﬁg% 1&|qthr§ Aﬂﬁre«gﬁ’?éi@w%@;éz Géo‘ﬂ{n S 2T
M), 8.55 (s, chiomatoglap'ms"(@ar tg 3 mtgrr@gilqt% 39a (3093 nRy, BTG  was @ta:aedgs Anal ]
.( C34H3ON6O. 1. gn off-whifd o@deH F(ijguo (I g m&eﬁﬁated aqueml.lsm daz -
e s P il ot Achhenel 9 NP s s 3702 Bisaa . it rsami sote
(252 ng, 2. 32Hp@EY (brs, 1H), 2.30 (brs, 2H), 3.71 (s, 3H), 4.04 (br s, 2H), 5. 83 (s, 2H), 6.93 (d,
. 2H,J=87 Hz), 7.11 {m, 2H), 7.37 (d,'2H, J=8.7 Hz), 7.42 (m, 1H), 767 (dd, 1H, J=
87,1 5Hz),776(m 2H),7.87 (d, 1H, J=8.1 Hz),8.02(d, 1H, J= 87Hz)‘8.25(dd '
1H, J=6.8, 1.9 Hz), 8.53 (s, 1H), 8.68 (brs 1H), 9.38 (s, 1H). Anal. (CseHssto'OS
15 H0) C,H, N. :
(b) Example 35- 3~{[2-(5-Isoquinolln-4-yl-1 H-indazol-3-yl)—1 H-
benzo:m|dazol-4—ylmethyl]-amino}-2—methyl-propan—1-ol. '
35 was prepared snmllar o example 33. Treatment of 35a (107. 1mg, 0.19
mmol} with 3: 1 tnﬂuoroaceuc acid/sulfuric acid yielded nng-opened analog 35 (25.3
20 'mg, 29%) as a white powder: R,= 0.35 (1:20:100 concentrated aqueous
NH.OH:ethanol: dmhloromethane) H NMR (CDSOD) 8 0. 67 (d, 3H, J=6.8 H2), 1 33
{m, 1H) 1.80 (m, 1H), 2.60 (m, 1H), 2.75 (m, 1H), 3.20 {m, 1H) 426 (s 2H), 7.22 (m.
2H) 757(d 1H, J=7.7 Hz), 763(dd 1H J=87,1 .7Hz), 779(m 3H),799(d iH,
J=75 Hz) 8.22(d,1H,J=75 Hz) 8.51 (s, 1H), 8.72 (brs, 1H), 9.28 (s, TH). ¥C
25 NMR (CD;,OD DEPT) 8 15.0 (CH), 35.6 (CH), 50.9 (CH,), 54.0 (CHy), 67.4 (GHz)
1117 (CH), 1234 (CH) 124.0 (CH), 124.3 (CH) 1258 (CH), 128.9 (CH) 1203 (CH),
130. 4 (CH), 132.6 (CH), 142.9 (CH), 152.6 (CH) Anal. (CzaHasNGO-O 6 CHZCI;fO 4
hexanes) C H, N.
Examp!e 36 Dlethyl-fz-(s-lsoqumolln-4-yl-1 H-Indazol-3-vl)-1 H-benzoimidazol—tl-
30 Imeth -amme




trifluoroacetic acid (2.3 nL), and concentrated sul furic aci dig(Qnodfs) Was
‘stirred at r

stirred m xture of sa
: acetate (25 nL). The .

at ed aqueous sodi um bi camate (75 m) and ethyl

oomterrpe@ure for 66 hours, then added dropwise to a rapidly
3 e aqueous | ayer

| ayers were separated an

&xtracted WP K586yl acetate (2 x 50 nl). The conbined orremUstLoadrers were

dried over

magnesi um sul fate, filtered, 19 Jul y 2004 WD 01153268 -

PCT/ USOL/ 01477 concentrated, and purified by silica gel chromat ography (25
"t o “40% net hanol in dichloromethane) to give 31 (35.8 ng, 37% as a white

powder .

- Rl= 0.09 (10% nethanol in dichloronethane);'H NVR (DVMBO-d.) [ Sone

peaks are doubled due to tautoneric isonerization] 5 2.15 and 221 (2 br s,
6H t oget her),

.together), 7.

7.5 Hz), 8.55

H, 13.
. H20. 1. 0. CHSC]—I)
1H benzol ni dazol -

3.80(s, 2H). 7.12 (br 5 s, 2H), 7.40 and 7.54 (2 m 1 H
64 (d, H'l"ﬁe W8 4H), 1.

N S pkarege32]

‘ 4 et hi thI-amn@'lO\? H ' (a). In’{’ 32a -
{2-[5-1soqul nol i n-4yae] t hoxy- benzyl“\INH azol 3-yI M~
H benzoi r ni dazol3a&- ynet h - et hyl - agdane: By a' procaedure Si ar to the

synt hesi s of 31 b, |lmwd;§l%g£5metﬁ 2!@,’&# W cated with

met hanessuf f on chl ori de and
"I nstead of co

sopr or 1 hour;

BMEU"H&L‘Z hdovllslihbenzoi %P!‘t’ﬂ'“lﬁ‘h%%mmeam ne in

t et rah%/dr of uran (289 alrocedifle §i mlamamb@&hadm%nwﬂg,ﬁ Mmhﬁqwﬁgl&bhlgaed at
room tenpgra r ractive u S .

‘chr omat ogr aph%%n%%a"eéﬂ%gp’g%“%’f k?ngff Wﬂ;nﬁ%%pf%%gg&? 82a (170. 5
nmg, - 32%  as a@l@ﬁwam¢(7é1s(mg.d00|a1moi)wasm6n@m arifGstiring comtinued sttoafUEOUS

Sy aCon7 e, ieteRgragrighang) ahbl ol Wl bk oy Shghirooiby 71,
4

8.
9.

7 He), 7.

1.3 He).
'85Hz
39 (s, IOH)

15

o 37, n md@tqéﬂzw 6.1ug5 7(%) was qlained a5 yaliow foan| Ry =

-'0.227(1 {0408 thncerftra8&t ddlieods KH,OH:ethdnof: dﬂemronﬁﬂﬁﬁe){ tH N J
I-ds) I%egg ﬁ?@ﬁga&z g?lgﬂed (ﬁ.le to gautomenc |s$>me l_IQI S 0.876a8nd( > H)

1.01 (2 br s, 6H together), 2.41 and 2.56 (2 br s, 4H together), 3 .71 (s, 3H), 3.89 and

3.94 (2 br s, 2H together), 5.82 (s, 2H), 6.92 (d, 2H, J= 8.7 Hz), 7.13 (m, 2H), 7.37 (d,

2H, J = 8.5 Hz), 7.50 (m, 1H), 7.67 (d, 1H, J=8.7 Hz), 7.76 (m, 2H), 7.91 {m, 1H),

8.01(d, 1H, J=8.7 H2), 8.25 (dd, 1H, J = 6.6, 1.9 Hz), 8.53 (s, TH), 8.63 and 8.77 (2

br s, 1H together), 9.38 (s, 1H), 13.02 (s, 1H). Anal. (CyHz4NsO0.4 H;0) C, H, N

(b) Example 36 — Diethyl-[2-(5-Isoquinolin-4-yi-1 H-indazol-3-yl}-1 H-
benzolmldazol-&y!methyl]-amine'

Similar to example 33, treatment of 36a (266.5 mg, 0.47 mmol) with 3:1
trifluoroacetic acid/sulfuric acad yielded 36 (67 5 mg, 32%) as a white powder' Ri=
0.30 (1:20:200 concentrated aqueous NH,OH:ethanol:dichloromethane); 'H NMR
(DMSO-ct) [Some peaks are doubled due to tautomeric isomerization] & 094 (br m,
6H), 2.44 and 2.55 (2 br s, 4H logether) 3.94 (brs, 2H) 7.14 (br s, 2H), 7.39 and 7.50

(2brs, 1H together), 7.64 (dd, 1H, J= 8.7, 1.5 Hz), 7.77 (m, 4H), 8.25 (d, 1H, J= 7.4

Hz), 8.54 (s, 1H), 8.63 and 8.74 (2brs, tH togeiher) 9.39 (s, 1H) 12 99(s 1H)
13.81 (s, 1H). Anal. (C;gHzcNg*0. 5 EtOH) C, H, N.

Example 37: Ethyl-{2 _-(§-isoqulno!ln—4-vl-1 Hlndazol—3-vl)-1 H-benzoimldazol-tl-
ﬂmethyl]:amin

o1



H0O C H N (b) Exanple 32 - [2-(540qullnélin.4-yl-1 *|nda @ blll!
_benzol m daxol - 4-yl net hyl | - net hyl -am ne: Deprotection by a proce ure.

simlar to the synt hesi'sﬁ 31 afforded 32 (47.530 , 63% as an
off-white foam . R = 0. (120: 100 concentrated agUeous '
NH, OH: et hawml@mm ororret hane) ;' H NVMR (DVSO-d6) ‘2. 30 (s; 3?&):1‘{[]901@1147(75 2H) v
7.15 (d, 2H, J = 4.5 Hz), 7.47. (m 1 H, 7.64 (dd,, 1 H J 8.5,1.5 Hz), '
7.83 (m 4H), 87 19 July 2004 -WD 01153268 PCTI US01101477 826 (d, T H J =
7.2 . Hz), 8.56 (s, 1 H, 8.66 (s, 1 H), 939(s 1 H. Anal.

(C25H20N6. 1. CEt OH0. 2 hexanes) C, H N. .. Exanple 33:4 3 -P rroI|d| n-1| -

-(meth 1-115Fbenzoi m dazol - 2- 11H—tndazo| 5-- -isoqui nol i ne 5 (a)

| nternedi ate 33a - 4-[1-(4Met hoxy-benzyl)-3-(4-pyrrolidin-'l-ylnmethyl- 1
*benzol mi-dazol - 2-ylyl *indazol - éﬁ yfl-isoqui nollne By. BMBynt heti ¢ net hod
~anal ogous to the synt [ . ﬁL Haibsgm:lol ( O-N 10. .ng, 0.850 mmol)
‘was treated with net ; ' , ;/ amne at O
C for 2 hours. Pyrro _ he m xture
allowed to warmto roéy I enper 3 & %‘workup and
silica gel' chromatogfaphy si A 303 0 ng - 63% as
a yellow foam Rl 0.13 (13 40 pncentrated a ‘
NH40H: et hanol : di chl or ogwat hane)’;, S¥+"NVR 15 ( DMagy d6) (br s, 4H), 2.51
“(br s, 4H), 3.71 (s, 3H), 3.97 (s, 2H), 5:83 (s, 2H), - 6. 93.(d, 2H, J = 8.8
‘Hz), 7.14 (d, 2H, J = 3.6 Hz), 7:36-(d, 2H, . J = 8.7 Hz), 7.45 (m 1H,
7.67 (d, 1'H. J =8.5Hz), 7.76 (m 2H), 789(m 1 H,; 800 (d, 1 H J-=
8.7 Hz), 825 (d, 1 H J =6.6 H), 8.54 (s, 4 H, 8.70 (br s, 1 H), 9.39
(s, 1 H, 13.03 (br s,I H). Anal. y 1- 1 ~NGOND. 2 CH2C1 2)- C, H N. 20 (b)
Exampl e 33 -4-[3-(4-Pyrrolidin- |- ; benzol mi dazol - 2-yl)-11-
'Indazol 5- yl)-lsoqw nol i ne: - ' i : .

Ldar to 31 b afordgpl

Y A

(a) Intermednate 37&—-Ethyl {2-[5-isoquinolm-4-yl-‘l-(4-methoxy-benzyl)-
1H-indazol-3-yl}-1 H~benzolmldazoMylmethyl}-amine.
By a synthetlc method similarto 31b, alcohol 31a (371.5 mg, 0. 726 mmol)
was treated with methanesulfonyl chloride and dii sopropylethyl amine at 0°C for2.5
10 hours. The. reaction flask was then fitted with a dry lce-cooled cold ﬁnger condenser,
and ethylamine gas was condensed into the reaction soiution until the volume had
increased by about § mL.. Stirring was continued at room temperature for 15 hours
After extractive workup and column chromatography similar to 31b, Intermediate 37a
(260 1 mg, 67%) was oblalned as a pale yellow foam: 'H NMR (DMSO-dG) 8 0.84 (br
15 s,3H) 3.39 (brs 2H), 3.71 (s, 3H), 4. .04 (s, 2H), 582 (s, 2H),6.93 (d, 2H J=8:7 -
Hz), 712(m 2H), 7.37 (d, 2H, J = 87Hz),744(m 1H), 7.67 (dd, 1H, J= 87 15
Hz), 7.76 (m, 2H) 789(m 1H), 8.01 (d, 1H, J= 8.7 Hz), 8.25(dd 1H J 66,19
Hz), 8 54 (s, 1H) 8.67 (s, 1H), 9.39 {s. 1H). Anal. (CmHsoNsO-O 7 HgO) C.,H, N
(b) Example 37— Ethyl-[:—(s—isoquinolnn-4-yl-1 H—Indazol-3-yl)—1 H-.
20 benzonmldazol-4—ylmethyl]-amlne.
Slm’lar to example 33 ireatment of 37a (123 3 mg, 0.229 mmol) with 3: 1
tnﬂuoroacehc acid/sulfuric acid yielded 37 (21 B mg, 23%) as an off-white powder' H
'NMR (DMSO-ds) 5 0. 84 (brs, SH), 257. (br s, 2H), 410 (s, 2H), 7.13 {m, 2H) 748 (m
1H), 7.64 (dd, 1H, J= 8.7, 1 7Hz),780(m 4H),8.26 (dd, 1H, J 72,1 7Hz),8.55
25 (s, 1H), 8.66 (s, 1H), 9.39 (s, 1H), 1385 (brs 1H) Anal (Cgstst.o BEtOH-1 0
CHZCiz) C.H,N.



A solution of 33a (109.2 ng, 0.193 nmol) in 25% concentrat ed 19uLfywobs
-acid/trifluoroacetic acid (2.0 m-) was stirred at roomtenperature for 21
hours, then added dro e toarapidy stirred n’ure of tetrahydrofuran
. (25, rrL) and saturated-. 25 aqueous sodi um carbon®e. (25 nl). Ethyl

decet at'e (ZSOerS926&nd vat er (15 nL) were added, and the Ial;@TIES(B@paWat ed.
The aqueous Iayer was extracted with ethyl acetate (3 x 50 nlL), and the
conbi'ned organic fractions dried over nagnesiumsulfate, filtered and
concentrated. Purification by silica-gel chromatography (1:20:100
concentrated aqueous NHAOH: et hanol : di-chl or onet hane) afforded 33 (25.4 ngy,
30% .30 as a white povvder "H NWR (CDSCD) 8 1.77 (br s, 4H), 2.69 (br s,

4H)., 4.12 (s, .2H), '(d, 2H J = 4.0 Hz) . 8. 06 (d 1 H,
J =7.9 H), ample B: Y 5 Isoguinolin-4 ‘ 1} B ZE : 9. 29
(s, 1 H. Analjww%%{%g. 9. M'OH C H N 19 July 2004 V\DOl/53268

- PCT/ US81/ 4147 anpl e . 4-f3-[4-(2-Pyrrolidin-1 -yl-ethyl]-1 '
Hbenzol m dazol -2 ylI-1 H'indazol - 5y!}-i sogui noline 30a CN 34a 34 (a)
I'nternedi ate 34a' - 4- {1 (‘PMBNB’E#TFI?K- -benzyl)-3-fMB8 (2-pyrrolidin-lgyl -

ethyl )- 1 H benzsgnm daaghN2- ylT- ] Hrad: ) -4,50q0™ol igs-By a
procedure .sim wiit h s’f"és 0 of0lraBBa, : ‘ 84 nrnol)
was converted i 04 6750, 41 --W’W f pan

- (120: 400 concentwpt etiis NH40H: ; or onet R. (DVBO
10 c) 81.38 (br s, 4 1 (br s, m 2H), , 3.71
(s, 3H: 5.81 (s,. 2MA b (d, 2H :Hg}‘ 98 (d =7 ), 7.08
(t. 1H, J= 7.7 O}, 736(d OH, 7Hz) 739(m5? . 7.66 (dd, 1

I(—It J:8.5,515Hz) 7.76 (m 2H) 789(d 1'H J =77 H), 801(d 1H
. ‘é §88( Z TZ?-D 81:2%5 0 IBt’Erllﬁ'edlﬂle'aaz—léoﬁiJ{l% %Jﬂ%lbno]inw-h )| 4-7%lhéﬁ N 15 ( b)
Exanpl & 34 - BZX'h%WP'r%Y dHbenzgimidazelf-yimethyl EWH&T nmi dazol -2-~yl)- 1
H- | ndazol -5-yl) -1 sBgd | paédetit® similar to 31b, alcohol 31a (518 .0mg, 1.01 mmol) was treated
with methanesuifonyl chioride and d:lsopropylethyl amine at 0 °C for 25 hours
10  Isopropyl amine (597 mg, 10.1 mmol} was then added, and stlmng continued at room
temperature for 24 hours. After extractive workup and column chromatography
similar to 31b, intermediate 38a (417.8 mg, 75%) was obtained as a yellow foam: H
NMR (DMSO-d;) § 0.77 {br s, 6H), 2.63 (brs, 1H), 3.71'(s, 3H), 4.02 (br s, 2H), 5.82
(s, 2H)}, 6.93 (d, 2H, J=8.7 Hz), 7.11 (m, 2H), 7.37 (d, 2H, J=8.7 Hz), 7.42 (m, 1H)
15 7.67(dd, 1H,J=8.7,15Hz),7.76 (m, 2H),7.88 (d, 1H, J=7.7Hz),8.02(d, 1H, J=
8.7 Hz), 8.25 (dd, 1H, J= 6.6, 2.1 Hz), 8.53 (s, 1H), B.69 (br s, 1H), 9.38 (s, 1H).
Anal. (CasHastO'O? HZO) C.H, N
(b) Example 38—lsopropyl-[2-(5-isoqumolln—d—yl—1 Hmdazol-a-yl)-‘IH-
benzo—lmldazol-4-ylmethyl] amlne.
20 38 was prepared similar to example 33. Treatment of 38a (243 3 mg, 0 44
mmol) with 3:1 trifludroacetic acid/sulfuric acid yielded 38 (89.9 mg, 47%) as an off-
white powder: "H-NMH (CD40D) & 1.03 (d, 6H, J=6.4 Hz), 2.99 (septet, 1H, J=6. 4
Hz), 4.27 (s, 2H). 7.23 (m 2H), 757 {dd, 1H, J= 77 1.1 Hz),767 (dd 1H,J=87,
1 7Hz),781 (m, 3H), 8.01 {d,1H,J=83 Hz),823 {d, 1H J=7.5H2), 8.51 (s, 1H)
25 871 (brs, 1H), 9.30 (s, 1H)

93



34 was prepared simlar to exanple 33. Treatnent of 34a (66219Quly®@odd4
mml) with 3:1 triluoroacgdc acid/sulfuric acid yielggd 34 (24.7 ngy, 47%
.as a white powder. Rr éSS (1:20:100 concentrate gueous 20

NHACH: et h | oronet hane); '"H NVR (DMSO-a,.) 8 1.37 (b 2.27
(br m qvebygjégy(m 2H), 3.07 (m 2H), 6.98 (d, 1 H J 571”&%*2177

(t, 2 H J=7,5H), 7.36 (br s, 1 H7 7.63 (dd, 1'H, j =.8.5, 1.5 PE)
7.82 (m 4FD, 8.26 (d, 1 H J=.7.4 H), 854 (s, 1H, 8.75 (br s,'1|»,
9.39 (s, 1 H,12.98 (br s, 1 H, 13.79 (s,1 H.. Anal. (C29H26N6.0.7 EtCH)
C, H, N 25 Exanple 35: 3- 2- 5-!so uinolin-4- I-1 Hindazol-3- 11

"H benzoi m dazol - 4- yl methyl | -a mno)-2-nethyl -aropan-1 -ol 89 19 July 2004
61/ 53268 PCT/ oIV 17 2 (a nte -dl-te oA = R
CyC|0propyIrreH AIER = E@E-’ Gt °1-§9'- 2 jazl: yHigaenzeimjdazol-
‘HI'ndazol - 3- y# eusn.amg_n1dazo|-4-y|nethyl)-an1ne. By a procedure simlar
to 31b synthesis; alcohol 3la (512.0 ng, 1.00 mvl) 5 was treated with

met hanesul f onyl chl ori de_and d|||sopropylethyl amne at 0 Cfor | hour.
An1nonethy|cyc|oprop ne M8 'RERgs 040, 0 mo)) . S hen_added,; aqp stirring
conti nued at
colum chro
obt ai ned as > -
10. NHAOH: ethanol“dlchIoNO(-thane) 1HNAVR

[ /_16 (3 BggaJqueous
(br s, 2H), 0.66 (bggs, 230(br7)§?
OH, J= $q

, 37% was

6) 8 -0P4 (br & '-H), -0.04

| 3.71(5. ;@H (br s,
2H) , 5.83(5 2a 6. 93 (N %41 (m 2§ \7 d oH I =
8.7Hz)-,'7542(m'1l—l),767(dd 1 H, J—-87 1.5 Hz), 7.76 (m 2H), '
.87 (d, I°H, J =8.1 Hz), 8.02(d, 1 H J =8.7 H), 8.25 -(dd, 1H J =

7
6.8, 1.9 Hz), 8.53a]nterinedjate 896&!(-Buty$-{2L[5l-i};oqtﬂnﬂMﬂ-‘ﬂr(4=h\ethﬁﬁtﬂJ

(CSGH32N60. 0. Be rﬁéﬂ}”‘ )
3-{j 2--(5-1so0q urlnz}]r@rlﬁ:@ﬁ?ﬁl- l#lq %8%’?‘)& ﬁ%?thyl}-amlne
benzoi ni'dazol - 4yl i H‘ﬁ)‘}‘emiﬁyl a'ﬁ?"@b%ﬂ@(ﬁl’%ﬂ mg, 1.22 mmol) was
© treated w:th methanesulfonyl chloride and dusopropyiell'lyl amme at 0 °C for 1 hour.

.10 ten-ButyIamme (890 mg, 12.2 mmol) was then added, and snmng continued at room
temperature for 20 hours. Aﬂer extract:ve workup and column chromatography
~ . similar to 31b, mtermedlate 3%a (299 .7 mg, 43%) was obtained as a yellow foam H
‘NMR (CDSOD) 6 1.01 (s, 9H), 3.76 (s 3H), 4.11 (s,2H), 5.78 (s, 2H), 6.91 (d, 2H, J=
8.7 Hz),7.19 (m, 2H), 7.36 (d, 2H, J = 8.7 Hz), 7.50 (dd, 1H, /= 7.9, 1.1 Hz), 7.62
- 16 (dd, 1H,J=8.7,1 7Hz),777(m 3H), 7.95(d, 1H, J=7.9 Hz), 822 (dd, 1H, J=7.0,
1.7 H2), 8 48 (s, 1H), 8.74 (s, 1H), 9.29 (s, 1H). Anal. (CscHN0O-0.3 H.0) C H, N
(b) Example 39—tert-Buty!-[2-(5-isoqumol| n-4-yi-1 H—indazol-s-ylH H-
benzo-umldazoM—ylmethyl]-amine
A soluhon of 39b (103.7 mg, 0.183 mmol). tnﬂuorometl‘aanesulfonlc acid (0.48
20 mL) -and trifluoroacetic acid (1.6 mL) was stirred at room temperalure for17 hours
and then at 100 °C for 1.5 hours. The solution was’ added drop\mse toa rapldly
stirred mixture of ooncen!rated aqueous NH,OH (10 mL), water (10 mb), and ethyl
acetate (10 mL) Extractaon and purification srmllar to exampte 33, aﬂorded 39 (40.2
-,mg, 9%) asa whﬁe powder: 'H NMFl (CD;,OD) & 1 .30 (s, 9H), 4.56 (s, 2H), 7.33 (m
25 2H) 768(m 2H) 7.81 (m, 3H),801 (d 1H,J= 85Hz) '8.25(d, 1H, J= 85Hz),
8. 51 (s, 1H) 8 73 (s 1H), 9. 32 (s, 1H) "Anal. (Cstastc'l 6 HOAc) C,H, N



35 was prepared simlar to exanple 33, Treatment of 35a (107.} jR,od8419
“mmol ) with 3:1 trifuorgacetic acid/sulfuric aC|d yi el ded rlng op ned anal og

35 (25.3 20 ng, 29% a white powder. R = 0.3
- aquequs " -NHAOH: et hanol : di chl or onet hane); H NVR (-

5.8 M),

120: 100 concentrat ed
D) 8 0. d 3H J=
2. 751’(?}?{”52’ 73. 20

1 H,1.80 (m 1 H, 260(m1H)

(m1H. 426 (s, 2H), 7.22 (m 2H), 7.57 (d;1 H, j= 7.7 H), 7.63 (dd, | H,

7,
Hz) |

62

1.23.4

1.7 Hz); 7.79 (m 3H), 7.99 (d,1 H J = 7.5 Hz), 822 (d,- 17H J
8.51 (s, 1'H), 8.72 (br s,1 H), 9.29 (s;1 H). $C25-NI\/R(CD303,

-15.0(P|-‘13) 35.6. (CH), 50.9 (CH2), -5'40(CHZ) 674(CHz) 1113
(CH) 1240(CH) 1243(OH) 1258(CH) 128. (CH) 129. 3
. | " CH)

H- | ndazol - 3 y,b_agﬂinﬂj n20| m dazol 4 30 vI rret hvl | -anmi.ne. 19 Jul y 2004 WO

01/53268 Ho® J ~ 1CTIUS01101477 31a 36a 36 (a) internediate 36a -

- Di et hyl -{2-[5-isoqui nolin-4-yl-1-(4-nethoxy- benzyl)-1131 ndazol - 3- yl]-1

H benzoi m dazol 4- yI met hy,l,,)g amne: By a procedure sinm If#® to 31 b, al cohol
0

31 a (511.4 M) was,iheaked wit t ﬂhfanyl chl oride and
di i sopropyl et : 0 C fW-TEFSChour ' m' ne (731.4 ngy, 10.0
mmol} was .t henyja® ~and stl I’I‘IN conti nued] at) room Mepperature for 25

“hours. After. . m chitd
i ntermedi ate 36a.(434.6 N 779 s obt ai ned a% ]
(1: 20: 400 concentr at i ous NHAOH: et hanol : di chl oron

simlar to 31b,
foam Rf = 0.22
fharie);'H NVR 10

(DMVBO-cf 6) | SonmB#peaks ar& doubl ed due.to tautonggi c i sonerization] S 0.87
cand 1.01 (2 br s, 6H together), 2.41 and 2.56 (2 br s, 4H together), 3.71
(s 3H), 3.89 and 3.94 (2 br. s, 2H togewher), 5.82 (s, 2H), 6.92 (d, 2H, J

8.7 He),

10

15

20

25

7.13 (mpq 2H), 7.37 @ "-“
' ._'rmcrss%u A _ \ Y

60*C,1h ) i A
9% : N,/ -ﬁ N/- NH
*Pe
- _

(a) Intermediate 40a— 4—[3-(4-lmidazol-1-ylmethy!—1 H-benzolmldazol-z-yl)-
1-(4-methoxy—benzyl)-1H—lndazol—5-yl] isoquinoline:

By an analogous method to 31b, alcohol 31a (572.0 mg, 1.12 mmol) was
treated with methanesulfonyl chloride and dnsopropylethyl amine at 0 °C for 1 hour.
Imidazole (761 mg, 11.2 mmol) was then added, and stirring was continued at room’
temperature for 24 hours. After extractive workup and column chromatography
simifar to 31b, intermediate 40a (269.1 mg, 43%) was obtained as a white powder'-
1H NMR (CD,«,OD) 53 J7 (s, 3H), 5.58 (s, 2H), 5.79 (s, 2H), 6.73 (br s, 1H), 6.91 (d
2H, J=8. 8Hz).707 (d, 1H, J= 74 Hz) 723 (m 2H), 7.36 (d, 2H,J=88 Hz), 7.53-
7.83 (m, 6H), 8.03(d, 1H, J= 79Hz) 8.22(d iH,J= 79Hz),851 (s 1H), 873(br
s, 1H), 9. 28 (s, 1H) Anal. (035H27N70) C.H, N

(b) Example 40— 4-[3—(4~Imidazol-1 -ylmethyl-1 H—benzormrdazol-2—yl)—1 H-
indazol-5 -yl] isoquinoline:

A solution of 40a (152.0 mg, 0.271 mmol), uﬂluoromethanesulfonlc acid (0.271
mL) and tnﬂuoroacenc acid (2.71 mL) was stirred at 60 °C for 1 hour The solulron
was added dropwlse to a rapidly stirred mlxture of concentrated aqueous NH4OH (10
mL), water (10 mL), THF {10 mL) and ethyl acetate (20 mL). Extraction and
purifi catron srmrlar to example 33, afforded crude 40 as a plnk solid (24.9 mg), whlch
still showed rmpunhes in the 'H NMR spectrum Trituration from acetonitrile aﬂorded
pure 40 (11.0 mg, 9%) as a pink powder: THNMR (CD;0OD) 8 5.59 (s, 2H), 6.74 (br



(266.
36 (6

5 nyg.
75rrg

H . A,wo’u G f2gHB4NGO' 0. 4
-1

Hz), 7.50 (m1 H),
8.01 (d,1 J 7 :
8. 63 and -(2 15 br 1

H20) C, H N
soqui nol i n-4-yi -1 HIndazol -

7.67 (d, =
=.8.7 Hz) (dd, . J =6.6, 1.9
S, ge

Exanpl -
3- SI) ) 1a|r_ri_p € 36PCTIUSOII01477

-b 1

8.7 Hz), 7.76 Juiy202k4)

Hz) ,

therW9.38 (s.1 H),13.02

5

4-ylmethyl]-amne: Simlar to exanple 33, treatnent of 36a .
7 mmol) with 3:1 trifiuoroaeetic acid/sulfuric acid yielded
32% as a white powder: Rt = 20 0.30 (120: 200 concentr at ed

aqueous NHAOH: et hanol : di chl or onet hane) ;' H NVR ( DMSO- cL). [Sorre peaks are
“doubl ed due to tautomeric isonerization] S 0.94 (br m 2. 44 and

(2 br-
br s,
(d, 1

s, 4H toa% 9lob;
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H benzoi m dazc¥Em )
PCT! EJS01J61477 (a) I nterrredl ate
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siml

conde
~unti |

.room tenperaturg
chr omat ogr aphy,
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azol - 3-
ar to.

31 al c
met hanesul f.on chl o :
The. reaction flask was th

nser,

t he vol une had

ned as

2+,

10

15

y1]-11 f-ben | dazol--4-yl met hyi }-ami ne: By a synthetic
( 37IrBrage0,0. 726 MO  was treated with.
di sepregt.erhyl amne at 0C-for .2.5 10
fittedemith a dry ice-cooled cold finger

and ethyl anmi i® g

15 hours. .After

t%-nter :
a pate. yello ik ' H N

extrgctive workup and colum .
(A ex 37a (260.1 ny, 67/a) was
BO-d3) 8 0.84 (br 15 s, 3H),
.82 (s, 2H),-6.93 (d. 2H J

. (a) lntermedrate 41a 5-(3-Methyl-pyndin-4—yl)-3~((E)-styryl)-1 -(2-
trrmethylsilanyl—ethoxymethyl)—1 H-indazole: ‘ :

' lnten'nedrate 16a (300 mg, 0.63 mmol), 4-bromo-3-methyl-pyndlne (see Baliki
et at Gazz. Chim. ltal. 124, 9, 1994 385-386) (112 mg, 0.65 mmol), and sodium
carbonate (140 mg, 1.3 mmol) were stirred in DME (6 mL)/ H0 (1 mL) in a flask
purged with argon. Tetrakrs(tnphenylphosphrne)palladlum (0) (60 mg, 0.05 mmol)

* was added, and the reaction stirred at reflux under argon for 24 hours, The solution-
was diluted with ethyl acetate, washed with H,0 and brine, dried over Na,S0,, and
concentrated in vacuo. ' Purifi ication by silica gel chromatography (20% ethyl
acetatelhexanes) gave 234 mg (84%) of mtennedlate 41a as a clear o‘l 1H NMR
(300 MHz, CDCIs) 5856 (s, 1H), 8.52 (d, 1H, J=7. 8Hz), 7 95 (s, 1H), 7.24-7.67 (m,
10H), 5.78 (s, 2H), 364(t 2H,J=8. 1Hz), 2.33 (s, 3H) 0.94 (t 2H,J= 8.1Hz), -004
(s, QH) Anal. (CmHa,N;,OSl «0.2H,0)C, H, N.

(b) Exampte 41- 5—(3-Methyl-pyridin-4-yt)—3—(£)-styryl—1 H—indazole.

Intermedlate 41a (218 mg, 0.49 mmot) was stimed ina mlxture of -
ethylenedlamme (034mL, 4.9 mmol) and TBAF (1 Min THF 25mL, 2 5 mmol) at72
°C for 20 hours. The solution was d1uted with ethyl acetate ‘washed with sat.
NaHCOa and bnne, dried (Na2804) and concentrated in vacuo Purifi cauon by silica
gel chromatography (1:1:1 ethyl acetatelT HFJhexanes) gave 122 mg (79%) of the title
compound as a white solid. *H NMR (300 MHz, DMSO-dy) 8 13.29 (s, 1H), 852 (s, -
1H), 846 (d, 1H, J= 48Hz) 8.22 (s, 1H) 7.55-7.73 (m, 5H), 7.26-7.44 (m 5H) 231
{s, 3H). Anal. (ClenNa) C,H,N. MS (ES) [m+H]Iz calcutated 312, found 312 [m-
HYz calculated 310 found 310.

2.55

and_7.50. - (2

Et OH)

met hod

hour s.

&g was condensed into the reaction solution
i ncreased by about. 5 m .. Stirring was continued at

3.39
8.7

>



Hz), 7.12 (m 2H); 7.37 (d, 2H, J = 8.7 Hz), 7.44 (m1 H), ulygfhpdfl H J
=.-8.7, 1.5 Hz), 7.76 (m 2H), 7.89 (m 1 H), 801(d 1 H

8.25.(dd,1 H J = 6.6. bQ Hz), 8.54 (s, 1 H), (s,1 H, 9..39.(s,
c4H) . Anal . (C34H3ON6(X. 7 H2O C - H N. (b) Exarrpl _

Et hyl ¥12- (WO0iox/5368 nol i n- 4- yi 4H i ndazol -3-yl)-1 H 20 PCT/US01/01477
benzoi m dazol -4-yl methyl]-amne: Sinilar to exanple 33, treatnent of 37a
.(123.3 ng, 0.229 nrriol) with 3:1 trifluoroacetic acid/sulfuric acid

yi el ded 37 (21:8 ngy, 23x) as an off-white powder: 'H NVR (DVMBO-ds) 8 0.84
(br s, 3H), 2.57.(br s, 2H)7 4.10 (s, 2H), 7.13 (m 2H), 7.46 (m 1 H),
7.64 (dd, 1 H J 8.7, 1.7 Hz), 7.80 (m 4H), 826 (dd, i . H .J =72, 1.7
. Hz), 85525(51H) 866(3 1H, 939(3 1H) 1385(OrslH) Anal .
(C26H22N6. 016 Exmmie 4 o VU, ) FovlaxgPe 01/ 53268 PCT/

JSO /01477 Exarrple 38: | so p@ I-2 5-1s0 Ui noI|n 4- -1 findazol-3- 1 1

H benzoi m dazolg 4-yl rret -am ne (...,%., | nternedi ate :

38a-| sopropyl - [ 5 n ”“‘E‘gmu” net hoxy- benzyl}l ‘

H | ndazol - 3-yl H-be zoi ni{daz rihyl) am ne: By a procedure S|mlar
to 31 b, alcohol 31 a (Rl8 ny, 01 mmol) was treated with

chl qj de and diisopropylethyl amne at 0 Cfor 2.5 hours. .
597 ng, 10.1 nmol) wag then added, and stirring
errpe% for FA[hByrs. After extractive workup and

, S ‘'to’ Q pnternmedi ate 38a (417.8 ng, 75%
was obt ai ned'as_,a ' IIGW‘T‘O'a'm’ "H "NVR LDMBO-d6) 8 '0.77 (br s, 6H),. 2.63
(br s, 1 H,; 3.7 4.02 (br s 2 5.82 (s, 2H), 6.93 (d, 2H J =

8.7 ), 7.11 (m i g 7 15767 |
(dd, 1°H J =8 7&p"§°' %?atéq%z'lﬂlﬂ'&'}'ﬁf‘*"‘f“g‘z%‘azyd" sEptmni s )78 0,
(d, 1 H J = gimethylsilanyl-ethojymethyl Hipdazele:6, 2.1 Hz), 8.53 (s, 1 H) , 8.69
(br s, 1 Hs, 9.38 fge titﬂ;cb%pour(ﬁm'ﬂs fré%h‘@@'%e?d )nt&meh'iaté\hia(slml 4Fxanpl e
38-t sopropyl - !’cgl |§05 19@ Hul nog *1 ndazol
“benzo-i mi dazofg" ¢ @l ?éetﬁﬁgycﬂﬂse @@r 1841a1652b exanpl e 33..
-Tr eat ment of 38339&(&:430 ﬁteﬁ‘ﬂedu&edﬂa 'H NMR (300 MHz, CDCI3)8867 (s 1H), 8.52 (d,
| 1H,.J= 7.8Hz), 8.08 (s, 1H), 726-7.70 (m, 10H), 5.79 (s, 2H), 364 (1, 2H, J=8.1Hz),
0.94 (t, 2H, J=8. 1Hz),-003 (s, SH)." Anal. (C2sH2aCIN;OSi «0.3 H20) C, H, N. '
10 (b) Example 42- 5-(4-0hloro-pyrldin-S-yl)—3—(E)—styryl-1 H-indazole:
The title compound was prepared in 66% yield by the SEM-deprotection of
intermediate 42ain a method analogous to example 41. H NMR (300 MHz, DMSO-
d) 5 13.30 (s, 1H), 8.70 (s, 1H), 8.56 (d, 1H, J 5.4H7), 8.31 (s,lH) 763-773 {m,
- 4H), 7.57 (d,2H, J= 4.2Hz) 7.50 (dd, 1H, J=8.4, 1.2Hz),7.26—740(m, 3H). Anal.
15 (Con“ClNa- 0.05 H20)C H N. MS (ES) [m+H]/z calculated 332/334, found
- 332!334 fm-Hyz calculated 330/332 found 330/332. ‘
- Example 43: 5-(4-Methyl-pyridin-3-y/| l-lH-lndazoIe

nmet hanesul. fonyl
10 I sopropyl a
- continued at r
col um chromat

.. . {a)Intermediate 43a - 54-Methyl-pyridin-3-yl)-3-(E)-styryl)}-1-(2-
: - , 20 trimethylsnIanyl-ethoxymethyl)—‘l H-indazole '
; _ The fitle compotind was prepared in 90% yield from intermediate 16a and 3-
brqmo—4-m9thyl py_ndme similar to therprocedure for intermediate 41a. 'H NMR (300
" MHz, CDCI;) 58.54 (s, TH), 8.50 (d; 1H, J = 7.8Hz), 7.95 (s, 1H), 7.23-7.67 (m, 10H),

B



- mmol) with 3:1 trifluoroacetic acid/sulfuric acid, yielded 3819819|y920mg 47%
as.an off- white powder 'JENVR (CD30D) 8 1.03°(d, 6 = 6.4 Hz), 99
(septet, 1H, J=6.4 Hz), @ 27 (s, 2H), 7.23 (m 2H W7.57 (dd, 1 H J .
7.7. 1.1 R&¥porksisg- (dd, i H J 8.7, 1.7 Hz), 7. 81 (m 3 1 H, J .
-8 3.H), 823(d, 1H J=75H), 851 (s.1 H. 25 8@@%0%%1:&1% o
9.30 (s,1 H_ 93 19 July 2004 WO 01/53268 PCT/ USOl/01477 Exanpl e 39:
tert-Butyl - [2 (5-1sogui nol i n-4yl - 1H i ndazol - 3-yfti - 1H benzoi m dazol -
4-yl methylamine , . (a) Internediate 39a-ter-

Butyl {2-[5-isoqul nolin-4-yl-1-(4-nmethoxy- benzyl)- 1 Hi ndazol - 3-yl]-1
Hbenzol m dazol - 4yl net hyl ) -ani ne: By an anal ogous method to 31 b, al cohol

gla (623. 2I ﬁ? 513@22mmb)u(rms# suaahzdsm,tah)lg@?matm%p%é?ny)l mi(%i(‘)de 'angzz ‘
i i sopropyl e m n our ent Butyl am ne : ‘
nol )pwagyt he%dg‘gﬁl &S%ji‘ @‘Fﬁf)éf)ﬁ'g continued at room te)r/rperature forrrgo

hours. After extradb)Ecanpe &3:5-{@MethyipynidinchypadEpstyadhit-inddzald: ar t o 31b
(CD30D) 53,01 (5, - a1y, Ve hpofird b fiRogish l 4EEGRp Pk SpybllpriGiion of 51"y

2H, J 8. 75Hz)mte'7n9ﬂ9t% figa tﬂﬂ)meﬁpma(osoumemple 81.7 "HNMR (306 BHzoOMSOH. J =
9. L1 k). 3 ARG 9, 311751; 1!11)78&(5 TH, I h@mé?ad%&(? (TR, gﬁ %5935(2 @ 1

H, 9.29 (s, 148”2) %—7%@%}'&%263732@0511)@3% 3H). P(nbb (Goxkhldd <0.13
39-tert-Butyl Haer)cwantmsriﬁsméﬁyﬂcaicula‘éarﬁ!@zfeb?a% [}rtliiggéa}curl%ed% a3

benzo-i-m dazol net hyl | -am ne: A solution ,

nmol ), trlflué anesulfonlc acid (0.48 20- nL),.and trifluoroacetic
aci d (1.6 10L) Exnewpie 44 SHubto-{B((E)-HSNIRTRiridusolisT- kol and then at
100 C for. 1.5 hours. The solution was added§g,ropvm se to .a rapi dly stirred

m xt ure of concentrat ed Fﬁgeo S NH4C]—| (1e~ph), water (10 mL). - "and ‘et hyl
‘acetate. (10 tzhac puri afPh  SFbaaict; 0 exarrpl e 33,
af f or ded 39(nrg_‘4;9%‘ whiv @D30D) 8 1.30 (s,

9H), 456 (s; 7. é?“(m 25 2H) 27 (831,81 m 3H) 8.01 (d,

H 8.5Hz),' _825(d H o %=

TBAF |
) Lhohgic 25wl

83%)

(a) Intermediate 443-4-BrOmo'-S-ﬂuoro-lsoquin-pline':
5-Amino-4-bromo-isoquinoline (sée Gordon et al., J. Heterocycl. Chern., 4,
1967, 410-411) (1 86 9, 8.34 mmol) was stirred in 48% fluoroboric acid (15 mL)/EtOH
15 (15 mL) until completely dlssolved The solution was cooled to0 °C, and sodium
nitrite (660 mg, 9.59 mmol) in H.0 (1 mL) was added dropwise. The so!uhon was
-diluted with Et0 (30 mb), and the tan diazonium ﬂuoroborate Salt was collected by
filtration and' dried under vacuum. The solid was placed in a flask and carefully
o Vheated over a flame to expel nitrogen. The dark brown resrdue was diluted with 10%
' 20 NaOH and extracted with chloroform. Organics were washed with brme dried over
MgSOh and ooncentrated in vacuo Punﬁcatlon by silica gel chromatography (40% to
50% ethyl acetate/ hexanes) gave 798 mg {42%) of 4—bromo-5-ﬂuoro-lsoqumolme ds ' “
a white solld ‘H NMR (300 MHz, CDC!;,) 59.36 (d, 1H, J=2 4Hz) 8.74 (s, 1H) 8.07-
8.11 (m, 1H), 7.70-7.80 (m, 2H). Anal. (CHSBIFN) C, H, N. - .
25 (b) Intermediate 44b - 5- Fiuoro-4-[3-((E}-styryl)—1—(2—tnme!hylsnlanyl- '
' ethoxymethyl)-'t H-mdazol-s-yll-isoquinol'ne' .
7' © The title compound was prepared in 83% yleld from mtermed;ate 16aand 4-
' ' bromo-s-ﬂuoro—lsoqumohne similar to mtermediate 4ia. ‘H NMR {300 MHz, CDCIs) 8

. - . . . -, " . - - T .o - .



8.51 (s, 1 H

, 8.73 (s, 1 H, 9.32 (s,1 H. ' Anal. (C H26N 46, HOAp: C H,
'N. 19 July 2004 r WO 01453268 PCTIUSO1/ 01477 Exanple 40:

443- S41 mi dazot - 1- yl et -1 Hbenzoi m dazol - 2-yl) - i ndazol -5-vlI I
isoquinoline 1. CH3SRCI, clEA. THF. 0-C 2./=% NH 43% 10: 1.
TFA CF3SOPBYSESY h 99 5 (a) | nt er medi at e 40a- ~ PCT/US01/01477

4-[3-(4-1 mda
| fI ndazol -5-y
(572.0 ng, 1.
di'l'l'sopr opyl e
mol ) was the
hours. After

Winternediate. ¥
(CD30OD) & 3. 7
(d, -2H J =

+8.8 Hz), 7.53

"C, H, 'N. ()
I—l-benzolm az

10

15

20

zol - 1-ytmet hyl -1 H benzoi m daz6l -2-yl)- 1-(4net hoxy- benzy.l.) -1

| ]-isoquinoli ne: By an anal ogous nethod to 31b, al cohol
12 mmol ) was treated wth nethanesul fonyl chlorirde and

thyt amne at 0 C for 1 hour. 10 Imdazole (761 ny, 11.

n added, and stirring was continued at room.tenperature-
ext rglct | ve wor kup_and col urm- chr onat ocgr aphy simlar to

49B6d =118z 955, UABBhisal e 692 4dd 1 ¥ 8-1,89H8) 7261
7.665(1;!1, 3Hh), 5.80 &5 265 3.621) 2H U 78.1K5), 0.861, 219, /7=38.6 RE), 9.0B (5D .

31la

2

f or
31b,
NVR-
6.91

i e sclyiden B4 5 173 b7 ot 1o (0 75

7.9 Hz), 8.51 (s, 1(eo+;zxa.ap|§3u( 5Fluoso-4[3-t{E)-s19rlSt K-indbzéh5-yl}-isdaainotiés H27N, 0)

Ei( F‘[TpJﬂ?:T ?‘9} coﬂlpglg’no(#as 8332)%@)) B%f ¥uf!%ﬁ§(ﬁﬁ+ ﬁ% é)rotecuon of

lntermedlate 44bina manner analogous to example 41, 1H NMH (300 MHz, DMSO-
ds) & 13.26 (s, 1H), 9.44 (d, 1H, J = 1.8Hz), 8.47 (s, 1H), 8.29 (s, 1H), 8.12 (d, 1H, J =
7.2Hz), 7.44-7.78 (m, 8H), 7.35 (t, 2H, J=7.2H2), 7.24 (, 1H, J=7_2Hz). Anal
(Cz‘H,aFNa * 0.6 H:0) C, H, N. - MS (ES) [m+H)/z calculated 366, found 366; [m-H)/z
calcutated 364, found 364.

Example 45; 4-[3-((E'}-Stvrvl)-1 H—Indazol 5-yil- isoqulnol n-B-xlamln

{a) Intermediate 45a - 4-[3-((E)-Styryl)-1-(2-trimethylsilanyl-ethoxymethyl)-
1H-indazol-5-yl}-isoquinolin-8-ylamine

The title compound was prepared in 82% yield from intermediate 16a and 8-
am|n0-4-bromo-lsoqumolme (see Elpern etal., J. Amer Chem. Soc., 68, 1946 , 1436)
similar to the procedure for intermediate 41a. 'H NMR (300 MHz, CDCl,) 6 9. 36 (d,
1H, J=0.6Hz), 8.53 (s 1H) 8.13 (s, 1H) 7.26-7.72 (m, 11H), 6. 86 (dd, 1H, J = 7.5,
0.6Hz), 5.81 (s, 2H), 4.51 (s, 2H), 3.66 (t, 2H, J=8. 1Hz), 096 {t, 2H, J=8.1Hz), -003
(s, SH). Anal (CsoHszN.,OS) C,H,N.

{b) Exampte 45- 4-[3-((E)-Styryl)-1 H—lndazoI-S-yl]—isoqulnolm-s-ylamine.

The tltle compound was prepared in 70% yield by the SEM—deprotectlon of
mterrnedlate 45a in 2 manner analogous fo the procedure for example 4. 'HNMR
(300 MHz, DMSO ds) 5 13.30 (s,"1H), 9.50 (s, 1H), 8. 36 (s, 1H), 8.26 (s. 1H), 7.24-
7.71 {m, 10H), 6.91 (d, 1H, J= 7.8Hz), 6.77 (t, 1H,J=7. 8Hz) 6.33 (s, 2H). Anal.
(Cz4H1gN4 » 0.45 H,0) C, H, N. MS (ES) [m+H)/z calculated 363, found 363

Example 46: 5-{4-Chloro-5-ethyl-pyridin-3-yi}-3-( g};‘ tyryl-1H-indazol

99

24



_A.solution of 40a (152.0 ng, 0.271 mmol). trifl uoronet hanesulitbauiyeoagi d

(0271 20 m.), and trifluoroacetic acid (2.71 nlL) stirred at 60 Cfor 1
hour. The sol ution was ed dropwi se to a rapidly irred m xture of -
“concentrat ed aqueous NH4 (10 ni), water (10 ni), THF (10 tL), .and ethy |- _
acetate (Q‘G)W@Z“Ext raction and purification simlar to @CHmSa0sg7 :

afforded. crude 40 as a pink solid (24.9 ng), which still showed

inpurities in'" the 'H NVR spectrum . Triiuration fromacetonitrile afforded.
25 pure 40 (11.0'ng, 9% as a pink powder: 1H NVR (CD3OD) & 5.59(s, 2H),

6.74 (br. 95 19 July 2004 WO 01/53268 PCT/ USOL/ 01477 s, 1 H), 7.08 (d, 1 H,
-J =7.4 WYy, 7.25 (m 2H), 7.55-7.85 (m 6H), 8.07 (d, 1 H. J =7.9. Hz),
824 (d, 1HJ':75H2)854(S , 8.72 (br s, 1 H, 930(5 1 H.
HRVS cal-cul at for CZ?H ON7 442. (MH*), -found 442. 1794. Exanpl e 41:
543-Meth |- ri n&m az@ke-MRD. int) TN) - NCO6 F

'CDME. 85*C. 44h rr) (ca; Mi—@wmhw pyrldl n-

-yl )-3-((E)-styryl)-1- (2- Lrlmethy nyl - éthoxymethyl) 1 Hindazol e: .
i nt er medi at e 16a l:‘ 4- brono- 3- et hyl - pyridine (see Baliki
10 et at., Gag )

! kdeal . 124 994, . 385-386) (112 ngy, 0.65 nmol), and
sodi um car bonB¥ (

i'n a flask - purged w -|=|—a-r-gﬁﬂ. ' s(tri phenyl phosphi ne) pal | adi um (0)
(60 ng, 0.05 nmo#s Las' Bdded, and e reaction stirred at reflux under

argon for 24 hours(a)[g‘mmg&g{étdsgn ﬂgé_gw%é E%ﬁ;“tyl acetate, washed

with H20 and bri ne ried over entrated in vacua.

Purification by S|QQ%H3WFPQE?#W éﬁw "(QMM‘#'M{#-S Maiaél?m'@ﬁmﬂ&nes) gave
234 ng (84% i, 2.98 AwiERdd a&auu%%faa&o hﬁﬁfne basmtié\l&é?mn{ QAT CDCI 3) 8

k 8. 56 ( S 15 H) mL?at5 %0 (’8 Afi'er 10 mmules ihe s utlon was oécﬁed to —7@6‘ 4 ZIhlor -3—
pyridine (500 mg, 2, 09 mmol) in THF (3 mL) was added dropwise, and the reachon
stirred for 30 minutes lodoethane (0 2 ml, 2.5 mmol} was added, and the reaction
- was stirred for 1 hour at—78 °C, then 1 hour while warming to 0 °C The react;on was
quenched with sat. NH,CI, made basic wnh saturated NaHCOs. and extracted wnth
10 ethyl acetate. Organlcs were washed mth brine, dried over NaZSO,,, and

concantrat_ed in vacuo. Purification by silica gel chromatography (20% ethyl
acetate/hexanes) gave 429 mg (77%) of 4-chIoro-3—eﬂ1yl—5;iodo-pyridine as a waxy
white solid. *H NMR (300 MHz, CDCl,) 8 8.78 (s, 1H), 8.33 (s, 1H), 2.83 (q, 2H, J=
75Hz), 1.26 (t, 3H, J=7.5Hz). Anal. (C;H;CIIN) C, H, N.
15 (b) Intermediate 46b- 5-(4wChIoro-5-ethyl-pyridin-s-yl)-a-((E)-styryl)—1 -(2-
trimethylsilanyl—ethoxymethyIH H-mdazole.
The tittle compound was prepared in69% yle!d from intermediate 16a and 4-
chloro- a-ethyl-s lodo-pyndme similar to the procedure for intermediate 41a. 'H NMR
(300 MHz, CDCl) 5 8 49 (d, 2H, J=3. 3Hz2), 8.06 (s, 1H) 7.26-7.69 (m, 9H), 5.79 (s,
20 - 2H) 365(t 2H, J= 81Hz),288(q.2H J= 75Hz) 135(3H,J= 75Hz) 0.95 (t.
2H, J=8.1Hz), -0.03 (s, 9H}. Anal. (C2aH3CIN;OSi) C, H, N.
(c) Example 46- 5-(4~Ch!oro-5-ethyl-pyndm-3-yl)-3-(E)-styryI-1 H—mdazole-
 “The title. oompound was prepared in 80% yield by the SEM-deprotectlon of
mtennedlate 46b in a manner analogous to the procedure for example . H NMR-
25 (300 MHz, DMS0-d5) 6 13. 25 (s, 1H) 8.55 (s, 1H), 8.50 (s, 1H) .8.27 (s,.1H), 7.55-
7.72(m, 5H),7 26-7.48 (m, 4H), 2.83 (g, 2H, J = 7.5Hz), 1.26 (t 2H, J=7.5Hz). Anal
(CH1aNCl o 0. 3H;0) C, H,N. MS {ES) [m+H}/z calculated 360, found 360.
Example 47: 3{3-(1 H-benzolmldazol-2-vn—1 H-indazol-5-y[1-2 methog—ghend
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104, 578 (s, 2H), 3.64 (t, 2H, J= 8.1 Hz), 2.33 (s, 3H), qg%iy( 042H J
= 8,1 Hz), -0.04 (s, 9H). Anal. (C27H31IN3Csi 0.2 H20 C, H, )
Exanpl e 41- 5-(3-Meth pyridla 4- YI}3 (Eystyryl - .—H ndazol e:
~Internediate 4la (218 20,49 mmol )'was stirred ™ a m xture of

‘et hylenedvami/sssg 0. 34 m_ 4.9 mmol ) and TBAF (1 M in. THF?C'H!JSOWM4772 5
mol ) at.72 C for 20 hours The solution was diluted with ethyl
acetate,-washed with sat NaHCO3 and brine, dried (Na2SO»4), and
concentrated in vacuo. Purification by silica .25 gel chromatography (1:1:1
et hyl acetatel T. HFl hexanes) gave 122 ngy (79% of the title conpound.as a -
white solid. 'HNWMR (300 MHz, DVsO-d6) 8 1329 (a,1 H, 8.52 (s, 1 H), 8A6
(d,, 1H, J= 4.8Hz), 8.22 (s,-1 H), 7.55-7.73 (m.5H), 7.26-7.44 (ni.,.5H),
2.31° (s, 3H: An. (C21HI7NZ). & H N MBfuEGY=fom+H| / z cal cul ated 312

" found 312; [m yZxcal cul at ed 3Eo: found 3iémeommedBe JUly 2004 WO 01153268

Exanpl e 42: 5¢ Qhl or o-ridl n- -S I-lrehhlmdazole | D.I1E, 45 C. 44n -

, (6699 PCT/ USO1/ 0147 (a) Inter 42a - @ ‘

5- (4Chi oro-pyri di =3yl )-3-((E)-styryt)-1-(2-.

“trinmet hyI5|Iaﬁ§/| foxyrnethyl)-1 Hindazole: 5 The title conpound: was
prepared in 73%y| eld from. internediate 16a and 4- :
chl oro- 3-i odo- pyri d| % (see Ghg et at., Heterocycles, 43,8, 1996, 1641-1652).
. anal ogous to intgfipeq) ate 41 W(%o ' ¢Ddl 3) 8 8.67 (s 1H), 8.52
(d,  IH.J= 7¢8ys 08(s H) 7.26- 7§71 IO—l) 5.79 (s, 2H), 3.64
(t, 2H, J= 8. 1 94 (t —JH_T =8 1Ny @03 (s, 9H). Anal . .
(Cz6H28C N3OSi 0., 0 C H R b (b)we 3 |

-5-(4-Chl oro- pyr|d| n- 341 ) - 3 (E) styryl-1 H1nda?efe: The. title conpound
was prepared in 68% yield by.the SEMdeprotettlon of internediate 42a in a

870 (s, 0 vy BaRgdRRye the, o b Emcliigdlbe PiEpdbogsiBal; (T 1

4H), 7.57 (d, tnm;hwaﬂauylquymtlm)-(tudw]imqnm-i-(g-tﬂmgtm_sjlanvﬁ- 26-7.40 (m .

- 3H). Anal h m daPei@® H 20) C, H N M (ES) [m+Hyz cal cul ated -
332/ 334, fsounol‘g A Ao ' '

The title compound was preparedir_ti 92% vield from intermediate 7¢” and 2-
meihbxy—ii—{&(2-trimethy!siIényi-éthoxy)—ethoxy]—boronic acid (Found in: Kania, '
, Bragaﬁza, et al., patent application “Cbﬁibdund_s and Pharmaceutical Compositions
for Inhibiting Protein.-Kinases, and Methods for Their Use”, p. 52, line 10 1o p. 63, line
26; and p.59, line 16 to p. 60, line 4, US. Provisional Serial No. 60/142,130, filed:
10 July 2,' 1999, incorporated b'y reference herein in its enfirety.), similar to the prooedure
for intermediate 7d". *H NMR (300 MHz, CDCl) & 9.92 (s, 1H), 8.79 (s, 1H), 7.86-
7.89 (m, 1H), 7.79 (dd, 1H, J= 8.7, 1.5Hz), 7.63 (d, 1H, J= B.7Hz), 7.49-7.52 (m, 1H),
7.28-7.31 (m, 3H), 7.19 (dd, 1H, J=84, 1 8Hz) 7.15 (d, 1H,J=7. 8Hz), 5.82 (s, 2H),
534 (s, 2H), 3.86 (t, 2H, J = 8.4Hz), 3.65 {1, 2H, J= 8. 1HzZ), 3.59 (s, 3H), 0. 92-1 02
15  (m, 4H), 0. 02 (s. 9H), -0.03 (s, 9H)
{b) Example 47- 3-[3-(1 l-l-benzoumldazol-z-ylH H—indazol-s-yl]-z—methoxy-
phenol:
“The: title cornpound was prepared in 61% yield by the SEM-deprotechon of
intermediate 47a in a manner analogous to the procedure for example M. H NMR
20 (300 MHz, DMSO-d;) 5 13 64 (s, 1H), 12. o8 (s, 1H), 9 36 (s, 1H), 859 (s, 1H), 7 68
(dd, 1H J=84,0. 6Hz), 7. 60 (brs 2H), 7. 59 (dd, 1H, J= 8.4, 1.5Hz), 7.18-7.22 (m
2H), 7 03 (t, 1H, J = 7.8Hz), 6. 83-6.92 (m, 2H), 3.46 (s, 3H). Anal. (CorHiN,Oz'¢ 1.0
H.0) C, H, N. MS (ES) [m+H)z calculated 357 found 357; [m-H}/z calculated 355
found 355
25 Example 48' 3-1 H—Benzoumidazol-z-! } 5—(1 H-mdol-4~v|]—1 Hindazole
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332/ 334; [mHyz cal cul ated 3301332, found 3301332: Exanple 43y jgp spoheth -
1din-3- s |-i H-|ndazole(a) Intermedlate 43a - ,

5-(4- Met hyl - pyr|d|n 3-yi -((BE)-styryl)-1-(2- 20 ,
trinmethylsjl et hoxy yl)-1 HIndazol e; The titl'e conpound was :

pr epar ed W@(%G‘?‘l el d-frominternediate 16a and 3- br ono- 2CP&SeyPM3Yr i di ne
simlar to the procedure-for ‘internediate 41la. "H NVR (300 WMHz,- CDC13) ‘5

.8.54 (s,1 H, 850 (d; 1 H J=7.8Hz), 7.95 (s, 1 H), 723767(m 1 ™),

97 19 July 2004 WO 01/53268 PCT/ US01/01477 5.78 (s, 2H), 3.64 .(1, 2H, J=

8.1 Hz), 2.33 (s, 3H),.0.94 (t, 2H, J= 8.1 Hz), -004(5‘ 9H) Anal .

- (C27H3IN3Gsi ) C H N (b) Exanple 43-

5- (4- Met hyl - pyridin-3-yl)-3-(E)-styryl-1 Mindazgl e: The t|tIe conpound was
prepared in 48%yiel d bywiie SEMgEeprot echdlly 0 5 i MeMnedidte 43a in a

~nmet hod anal ogou: ex 1. MR ( 306°MHz, DIVB ) S 13.26 (s, 1
H), 8.47 (s, 1 44 (@l H, 4 8Hz 7.71 (d, 2H, J =
7.2Hz), 7.55-7.64 ('m 3H), 7226-7. 4 5H) " 2. 31 (s ys Anal . (C21 .

"H(7N3 . 0.13 H20) C,- H N’ M (ES$f (m+H]/z cal cul ated«812, found 312;
-(mH/z calculated 310, found 310. 10 Exanple 44: 5-Fluoro-4- s | 1

H i ndazol -5- -# ul nol I'ne_ F?Ph35m qm Ha2003 H20+DMVE. 85C, 24! i (8) (a)
I'nt er nedi at e iﬁéﬁrom 5-Filigt o- IWIHG '

5- Am no- 4- bront quinoline fsece_QCemciem_et al ., J. Het erocyd Chem, 4,
'1967. 410-411) (1. 86“095 8.34 Myd|) wassstirred in 48% f |1 uor oboric aC|d (15
m)/EtOH 15 (154ml) until '"CO etely dissolved. The solution was cooled to
0 C, and sodium nitrite (660 nmg, 9.59 mml.) in HO (1 nlL).was added

.dropwi se. The sol utionsasas - diluted with Et20 (30 m), and the tan

di azoni um f | uor oboyaf#,, sal WOI | ect gd.
A { .72°C. 481 ‘ U.

(a) Intermedrate 4Ba~ 4-Bromo-(tert-butyl—dimethyl-suIanyl)-1 H-Indole
Sodlum hydride (60% dispersion in mineral oil, 1 84 g, 46 mmol} was washed
. with hexanes and then stirred in THF (30 mL) under argon at 0 °C. 4~Bromomdole ,
5 {3.0g, 15:3 mmol) in THF (10 mL) was added slowly, and the reaction stirred 1 hour
while warming to room temperature. tert-Butyl-dimethylsilyl chloride (3.5 g, 23 mmol) '
- was added, and the reaction stirred 16 hours before it was diluted with ether (100 mL)
and slowly quenched with H20 Organics were separated and washed with brine,
. dried over Na,SO,, and concentrated in vacuo. Purification by silica gel
10  chromatography (5% ether!hexanes) gave 4289 (90%) mtermedlate 48a as a white
.. solid. '"HNMR (300 MHz, CDCY) 8 7.44 (d, tH, J= 8 4Hz), 7.27 (d, 1H, J=8.4Hz),
- 7.22(d, 1H, J 3.3Hz), 700(t 1H,J= 81Hz),667(dd iH, J 3.3, 09Hz) 092(8,
“8H), 0 60 (s 6H). -Anal. {C,4H20BrNSD) C, H, N.
{b) Intermediate 48b - _ 1-(ten-Butyl-dlmet_hyl-sIlanyl)¥1 H-lndo_le—d—-boronle
15  acid: ' . -
lntermedlate a8a (222 g, 7.16 mmol) was stirred in dry THF (15 mL) at-78
'°C n- Butyllrlhlum (25Min hexanes 345 mL 8.6 mmol) was added slowly. The
reachon stirred for 20 minutes before itwas transferred via cannula toa flask of :
- Vlnmethyl borate (8 omL,72 mmol) in dry THF (10 mi) at ~78°C. The reaction stired :
20 for 30 minutes at-78 °C and then 3 hours while wam'nng to room temperature. It was _ o
o quenched wrth HZO and extracted wrth ether. Organm were washed with brine, dried
o over Na2804, and conoentrated in vacua Purification by silica gel chromatography "
| . ‘(33% ethyi acetatemexanes) gave 1.28 g (65%) of. intermediate 48b as a white foam.
' ~H NMR (300 MHz, DMSO d,,-wIDZO) 67.55 (d, 1H, J 8.4Hz), 7 45 (d, 1H, J=
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filtration and dried under vacuum The solid was placed in a,lél @@I:zgggd

carefully heated over flame to expel nitrogen. The dark brown I due

was diluted with 10% 20@aOH and extracted with chig@oform Organics were
- washed w ' dried over MSO4, and concentrated in vacuo.
Rurificat 5’2‘38{{%’9& lica gel chromatography (40%to 50% et WFT/HSW{0AE,
hexanes) gave 798. ng (42% -of 4-brono-5-fluoro-isoquinoiine as a white
~solid. "H NWVR (300 MHz,.CDCt3) 8 9.36 (d,1 H, J=.2.4Hz), 8.74'(s,1 H),
"8.07= 8.11 (m 1 H,.7.76-7.80 (m 211). Anal. (COHSBrFN) C, H, .N. (b).
| nternedi ate 44b - 5-Eluoro-4[3-((E}styryl)-1J2-trinethylsitanyl- -
“et hoxynet hyl )-1 H-indazol -5-yl }-isoquinoline: The title conpound was

ared in 83%.yi el ! iake. d

B opar et Borg::. ;ﬁgﬁgﬁg[‘%‘%@’?@w@f ﬂ@d?@f‘és-ﬂ')ra"rs(%ﬁ lRA3b0 M,
CDCI 3) 8 98 1¢Cu 4098,01C58268 PCT/ USOL/ 01477 9.32 (d, 1 H, J
=1.8Hz), 8.52 (s, i it o Elr s drort 5 b o AR
e 8 (m (il @%T%#&@zﬂ‘%%’%ﬁtr %‘ﬂ«,z 9 Ethﬁfﬂlﬁ?’;' "6'95@"5"8, oH,
J = 8.1 Hz), Stenyd-Hindokd-yiA @ frimethyly ymethy})-Hipindagoley N (c)

‘Exanpl-e. 445 5-Fl UoTRY the l8mbérk vl heflaledlin B5% a7 Rbm frdiiediafPRAbAP! | ne:  The
~title compound was prepared in-83%yield by the SEM deprotection- of ,
i nt ermedi at e Hgimediatg 488 simlar 9k prgerivre for Blegnpdiate7d’. "HINMRIBQOFIHZ Mz,

. DMSO- d6) ' S 134 a0 ' ] = = ) ; - _H, 8.29
(s, 119, 195 bpenle o Spelf by poghy'e gl b prtr B4 don 3 0.
7.2Hz), -7.24 BHz) 748-753Lmy 2HK ¥ 2343 (m, SHEBAI(AANR J = $3B2)-L.8Y (<C2HH, N. - M5
(ES) [mH /2 eghqubaleds 368, 056 W) 9HE0M (| BHHYZ 6.110), sk 61)29.03G¢, found
364. Exam%I e 45: Qﬁ- i% HE' hgét rﬁ]- I ?f I nci{ézo;_!-yS?;ilﬁ'i@?ggﬁ'i%& —Igr?%gél am ne .
0% -"a, co, 0 KRR Anak (Gbe 5%%@ (a) internediate 45a - 4-[3-
(B)-Styryl) - 1-( 2- t {u) Evérhptie a8l 3qyH-Benbohmiderohy-yl)-5-(1H-indol-4-yl)-1H-Indazole:

; The title compound was prepared in 79% yield by the SEM,TBDMS- '
- deprotection of intermediate 48¢ in a manner analogous to the prooédure for example
41. "H NMR (300 MHz, DMSO-d;) 5 13.66 (s, TH), 12.97 (s, 1H), 11.25 (s, 1H), 8.78
15 (s, 1H), 7.68-7.81 (m, 3H), 7.51 (d, 1H, J = 7.2Hz), 7.42-7.46 (m, 2H), 7.14:7.26 (m,
 4H),6.59 (t, 1H, J=2.1Hz). Anal. (CzoH;sNs » 0.3 H,0) G, H, N. MS (ES) [m+H}z
- calculated 350, found 350; [m-H]Iz calcutated 348, found 348. .
Example 49: 3-{-3-(1 H-Benzoimidazol-2-yl)-1 H-indazol-5-yl]- A-difluoro-phenol

§)2ﬂﬂa
, Y rsPrurd,
' SEM-CL DIEA K@Z
&(3::« CHoLY, . ~ , 1 -
B1%) Yo T e2%)

HNCH '
CTHF,72°C.2¢h .

oK}

- (8) Intermediate 49a - [2-2,4-Difluoro-phenoxymethoxy)-ethyl]-trimethyi-
' silane: _ '_ S e |
~ 2,4-Difiuoro-phenof (6.0 g, 46.1 rmol) and DIEA (9.64 mL, 55.3 mmol) were
.- ~_ stirred in dry CH,Cl, (100 mL) at foom temperaturé. 2-(T rimethylsilyl)ethoxymethyl
~ ‘chloride (9.0 mL, 50.8 mmol) was added, and the reaction stirred 1 for hour The
25 - ' solution was washed with sz and brine, dried over N52804, and concentrated in
~ vacuo. Purification by silica gel chromatography gave 10.88 g (91%) of the title
o 'oorﬁpound as a clear oil. H NMR (300 MHz,_CDCIa) §7.11-7.20 (m, 1H), 6.74-6.89
-+ (m, 2H), 5.20 (s, 2H), 3.77-3.83 (m, 2H), 0.93-0.99 (m, 2H), 0.01 (s, 9H). '
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.1 Hindazel -5-ylj-1soquinolin-8-ylamne: 15 The title corrpouq@‘,\md@qepared
in 82%yield frominternediate 16a and 8- ami no-4-br -i soqui nol'i ne (see
"E.lpemet al., J. Arer. m Soc., 68, 1946, 1436) imlar to the
procedure\g@r )nterrredi ate 4la. "H NVR (300 IVHz, CDCI3) $9.36 (d, 1 H.J
0. 6Hz) i 1 H, 813 (s, 1 H 726-7.72 (m1l H), eP@“B‘Uw&HW H-J
7.5, 0.6Hz), 581(s 2H), 4.51 (s, 2H). 3.66 (t, 2H, J 8.1 Hz), 0.96
(t, 2H .J =8.1 Hz), -0.03 20 (s, 9H). Anal. (C30H32N4C)Si) C, H N (b)
Exanpl e 45-.4-[3-((E)-Styryl H ndazol -5-y;]-Ilsoqul nolin-8-ylam ne: The-
title corrpound was prepared in 70%vyield by the SEM -deprotection of

“i ntermedi ate 45a in a manner anal ogous to the procedure for exanple 41. 'H

NVR . (300 .MHz, DMS , 8.26
(s, 1 H, 7.24- @if}"%imﬂlﬁ'eﬁgbﬁ*‘% BH%“*?‘&‘?“E"‘ V??“"@%ﬂ% °"6g‘l?*(%t 1H J
.= 7.8Hz), 6. 3snmsthvmrl;anylﬂﬂadxy-etl(-m}pnewﬁ(mﬁimam)lsﬁnyl-bmwy.mhg@&}p[ m+-HJ| z
.cal cul ated 363,qdhg1e0d 363. Examle 46: 5 4-Chloro-5-eth |- ridin-3- 3 s
i-1 Hindazole 99 19 July 2004 WO 01/53268 (Ph,P).Pd. Nhco, H, QO dionh*. 9e
*C .4Dh PV PCT/ USiMermediate 491 4 6t 236 maolmas shaed ingn FHBH6.mL) under

-thyl -5-1odg- pwgodlanem@/h M@ﬂlltﬁiﬂﬁlﬂﬁ.‘!ﬂﬁjlnbﬁéxﬁr{% 288kl quﬁﬁolw py! um (2.5
M-n hexanes, é a solution of diisop ro%/Iamne(O 345
m., 2A2 rrm)l) 'ldstﬁ%'eﬁﬁﬂ‘ma“‘l” red {9r20 minulgs. JIhe spiytionavas therslransfemedon was
‘cool ed to -78vﬁcahmiﬁdaﬁaskafdrpdmecwrtdedmaera(rg@oatmm nRraiirel pérsolHE (3

L dded d f 0 t | odoet h
(02", 22 Rl b NG e ol b LSy 1 rod Tor 1 hour at

-78 C, then 1fer\rels'p(tm!nemépmphmige"a¢um (0).(60rmy, PSR o) ware addexliamtthed Wi t h
sat. NH4CHp n?éi@ué?ﬁsiih@d\é& rbbma@fhw@m%wmwmdmﬁaﬂ\@%gggdw gu.%P ethyl

acet ate. Organl brine, dried over

‘conce ntrat ed F'ﬁ B W“%Bf $atusied NaCOg,and &angePr aeRicoWateskied pyef

(200/ -" et hyl Na,S0, and concentrated in vacuo. Purification by silica gel chromatography (20% to
) ' _ 30% EIEOIhexanes) gave 372 mg (92%) of the title compound as a white solid. H
NMR (300 MHz, CDCl;) § 9.89 (s, 1H), 8.80 (s, 1H), 7.86-7.89 (m, 1H), 7.70 (dd, 1H. J
% = 8.7,'0.9Hz), 7.58 (dd, 1H, J - 8.7, 1.2Hz), 7.49-7.53 (m, 1H), 7.17-7.31' (m, ;'SH), .
6.90-6.97 (m, 1H), 5.82 s, 2H), 5.28 (s, 2H), 3.86 (1, 2H, J = 8.4Hz), 3.67 (¢, ZH, J=
8.1Hz), 0.92-1.04 (m, 4H), 0.02 (s, 9H), -0.02 (s, QH).. Anal, (C@HszN4oasi2 ¢ 0.25
H:0) C H, N.
(c) Example 49- -3-3-(1 H—Benzoimldazol-z-ylH H-indazol-5-y1}-2 4-
20 difluoro-phenol:
- The titie compound was prepared in 70% yield by the SEM—deprotechon of
intermediate 49b in a manner analogous to the procedure for example 41. *H NMR
(300 MHz, DMSO-d,) & 13.75 (s, 1H), 13.00 (s, 1H), 9.88 (s, 1H), 8.56 (s, 1H), 7.70-
7.78 (m, 2H) 7.48-7.53 {m, 2H) 7.17-7.25 (m, 2H), 6.99-7.05 (m, 2H). Anal.
25 (CmH,zFN40 ¢ 0.33 H,0) C, H, N. MS (ES) [m+H)/z calculated 363, found 363; [m-
Hyz calculated 361, found 361.
Example 50: 4~[-3-{1 H—Benzmmndazol—2—vl)~1 H-mdazol-s-vn-a 5-difluoro-phenol
and Example 51: 2-1-3{1 H-Benzoumldazol-2-vl)—1 HH ndazol-s—yﬂ-s,s-dlﬂuoro-

gheno
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acet at e/ hexanes) gave 429 ng (77% of 4-chloro-3-ethyl-5-iodo- r| di ne as a
-waxy white solid. 1H (300 MHz, CDCI3) 8 8.78 (s, | H), gl (%0 1 H,
2.83.(q, 2H, J 7.5Hz) .26 (t, 3H, J = 7.5Hz). /.I. (C7H7C1IN) C H N
J15° (b) | nt er medi ate 46b-

5- (4-Chl oW@-03/586Ry| - pyri di'n-3-yi)-3-((E)-styryl)-1-(2- PCT/USO1/01477

t.rl met hyl si | anyl - et hoxymet hyl )-1 Ff-indazole: The title conpound was
prepared in 69%yield fromlInternediate 16a and 4- :

- chl.oro-3-ethyl -5-iodo-pyridine simlar to the procedure for internediate
4la..'"H NVR . (300 MHz, CDCl3) S 8.49. (d, 2H, J= 3.3Hz), 8.06 (s, 1H
726769(m 9H), 579(s 20 2H), 3.65 (t, 2H, J= 8.1 Hz), 288(q,

2H, . J= 7. 5Hz), 1.35 (t," 3H, J= 7.5Hz), 0.95 (t, 2H, J=8.1 H -0.03 (s,
.9H . Anal". (CnH32CIN3CSi) C, H, N (c) Exanple 46- st '
5. 4- Chl or 0- 5- et hyl - pyri di n-3-yl }3- (E) - styryl - 1 H.ndq,th,m The title. .
conpound was prepared in 80%yield by the SEM deprotegt] g @ :
.internmedi ate 46b in a manner anal ogous t Fprocedure Nilorn gkanpl e 41. 'H

NMR 25 (300 |sz, tie) 8 Ean2SN(s, | -8.55 (s, 14 8,50 (s, 1
H,.827 (s,.1 H), 785 7.72—=m—5H), 7.24-7.48 (m -4H). %, q, 2H J =
' 7.5Hz),1.26 (t, 2H, 7.5H2)®¥Anal . (2 N3C1.0.3 H@y C, H,

N: . M8. (ES) (m+HYz cal cuI ated 360, -found 360°® - Exanple 47:33- 1

H benzoi m dazol -2- 11 -indazot-5- -2-netho henol .100 19 July 2004 WO

01/ 53268  (Ph3P)4Pd . Na, CO9 H2o/ MaOH benzsne refk x. 16 h (02% 47a - TBAF
TAF, 772 C 30 h 47 PCT/ USOE®1477 . (a) | nt er medi at§e.u 47a - 3-(1

M 8enzoi i dazol - 2-yl )§5 t hoxy- 3 {2-(2- .
-met.hyl si |l anyi - et hoxy et hoxyl- phenyl } AL AR met hyI si | anyl -
L MES M . -
S0 s0c
TBAF
Ho

NCH,CHNH,
THF,72°C, 24 h

{36%) I (40%}

(a) Intermediate 50a- [2-[3,5-Diﬂuoro-phenoxymethoxy)—ethyl]—_trlmethyl-
sllane: . o ]
_ The title compound was prepared in 94% yield from 3.5~difludrophenol
5 analogousto the precedﬁre to ihtérmediate 49a. *H NMR (300 MHz, CDCl;) & 6.55-
6 60 {m, 2H), 6 40-6.48 (m, 1H), 5.18 (s, 2H), 3.70-3.76 (m, 2H). 0 92-0.98 (m ‘2H),
1001 (s, 9H). . '
| {b) lntermedlate mixture 50b and §0c- 3-(1 H—Benzoimldazol-z-yl)-S{z 6- :
diﬂuoro—4—[2—(2-tnmethylsIlanyl-ethoxy-ethoxy] phenyl}-1-(2-tr|methylsllanyl- |
10 ethoxymethyl)—1 H-indazole and 31 l-!-Benzo:midazol-z-yl)-S{z [4-difluoro-6-[2-(2-
' tnmethylsi!anyl-ethoxy-ethoxy]—phenyl}-‘l-(2-tnmethylsIlanyl-ethoxymethyl)—1H— ‘
- indazole: o .
The title compounds were prepared in 52% yield as an inseparable mixture
. ‘from intermediate 50a similar o the procedure for |ntenned|ate 49b. 'H NMR (300
16  MHz, CDCls) & 9.89 (s, 1H), 8.44-8.75 {m, 1H), 7.83-7.93 {m, 1H), 7.45-7.69 (m, 3H)_,

. _



et hoxynmethyl)-1 H-1ndazol e: The tine conpound was prepared. hgJ4u2boxield
frominternediate 7¢' and 2- .
nmet hoxy-3-12-(2-trimet hy|@ly| anyi - et hoxy) - et hoxy] - I\/br.ic acid (Found in: -
' Kania, Braganza, et al. atent application "Conpounds and Pharmaceutical -
Conposi t i OWe 01/53368 | nhi. bi t| ng Protein Kinases, and Methods PEF/USN14TUse"
p. 52, line 10.-to p. 53, line 26; and p.59, line 16 to p. 60, line 4,
u. S Prow sional "Serial No. 60/142,130, filed 10 July 2,1999, incorporated.
by reference herein inits entirety.), simlar to the procedure -for
intermediate 7d'. 'H NMR (300 MHz, CDCI3)- 8 9.92 (s, 1 H), 8.79 (s,1 H,
.7.86- 7.89 (m 1H) 779(dd1H J-87 15Hz) 7.63 (d, 1 H J =
8.7Hz), 7.49-7.52 mle_I 7.28- 3H), 7.19 (dd, 1 H J =8.4," .
1.8Hz), 7.1.57@26;7.38(m.2$ 76@829888“825 )553‘2(3)1H)-§8945(1é'l) @%(S.sHBﬁ 1Bt, 2H
.g 628(4HZ) 3(@51—18%:57%2(% aH ojaeWM(rﬁﬁﬁ -6%6-0&"(% 184P2-1.02 15 (m 4H);
s
3 [3- (111 - benzoi m GhEGmpie sy ST THERERzgIIGasal- v Y ISRPES WSl - The

title conpoundifisdso-phigiokr ed i n 61 % yiel d by the SEM deprotection of

o e S5 e DB RRIR R RS B e bty L

H),.8.59 (s, htmedmethg@csob aril soc in mdnned aGHgous To B pidnedare leH) 7 59

(10,3 5 Lo sl b SR UAEZR B0 2 o o B Sporifipd o)

(ES) [m+Hyz caHk 81581 dHRT70-7.34 (v, 2897 4???452-!92 ‘%iﬂlbuﬁ-é’t&sdmgﬁ) 6&2dd¢\d 355
25 Exanpl e 483434114k . | I ole 101 19
Jul'y 2384 WO 01/j513268 ””?usoua(oz%?%” b &'ﬂ‘b)séménﬂg)'“@é%wgﬁ'm%% 1) ,

rrBuLi. 7if, caigiated 263, foy H)z o3 %361 found 361.
N o 7 (d) Example 51- 2-[—3-(1 H-Benzolmldazol-ﬂ-yl)d H-mdazol-s-yl]-s,s-
difluoro-phenot: ‘

The title compound was prepared m 40% yield by the SEM-deprotection of
_ ' _mtermediate mixture 50b and 50c in a manner anatogous to the procedure for .

15  example 41. 'H NMR (300 MHz, DMSO-dy) 5 13.65 (s. 1H), 12.98 (s, 1H). 10.39 (s,
1H), 8.47 (s, 1H), 7.66-7.72 (m, 2H), 7.50 (d, 1H,J= 7.2Hi), 7.40 (d, 1H, J = 8.4H2),
7.14-7.24 (m, 2H), 6.73-6.80 {m, 1H), 6.64 (d, 1H, J= 10.5Hz). Anal. (CooH,FN,O »
0.9 H,0) C, H, N. MS (ES) [m+H}z calculated 363, found 363; [m-H)/z calculated '
361, found 361. | |

20 Example 52. 3-(1 H—Benzormidazol—Z—vI] -5-(4—chloro-nvrig_ln;jl}-1 H-indazole

(a) Intermedlate 52a - 3-(1 l-l-Benzormrdazol—2—yl)—5-(4—chloro-pyridm-a-yl)-
-(2-tnmethylsilanyl-ethoxymethylH H-indazole:
The title cornpound was prepared in 88% yield from mtermed:ate 25a and 4-
25  chloro-3-iodo-pyridine similar to the procedure for intermediate 41a. 'H NMR (300
MHz, CDCL) & 9.96 (s, 1H), 8.77 (s, 1H)}, 8.72 (s, 1H), 8,53 {(d, 1H, J= 5.4Hz), 7.85-
7:89 (m, 1H), 7.72 (dd, 1H, J= 8.7, 0.9Hz)}, 7.61 (dd, 1H, J= 8.7, 1.5Hz), 7.50-7.53
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(65% 48e 4th (a) Intermedi ate 48a- 4-Brono-(tert. butyl-di ngggéll -zﬁ'él'anyl }1
y 4

"HIndole: Sodiumhydride (60% di spersion in mneral oil, nmol )
was washed wi th hexane nd then stirred in THE ( ) under argon at O
' DC. 4-Bronoindole 43.0 g, 15:3 mml) in THE (10 was added slow y, and

fhe react WOI&dR8 ed 1. hour while warnmi ng to room t enperPAHNWL01477
tert-Butyl-dimethylsilyl chloride (3.5 g, 23 nmmol) was added, and the
reaction stirred 16 hours before it was diluted with ether-(lOO m.) and

sl owl y quenched with H2O. Organics were separated and washed with brine,
dri ed over Na2SO4, and concentrated in vacuo. Purification by silica gel 10
chromat ography (50k et her/hexanes) gave 4.28 g (90% i nternedi ate 48a as a

e o1 N 00 e B8 e b i 21

(dd, I H J 383Hzp095ﬂl)2H01=9621l(lz) -0.039E)9H)0. 60 (s, 6H). 'Anal. (C14HZOBrNS|)

CC, H N (b) I 8 |

Sh Rl S %Eg‘l’g‘s'gﬁ s %h%'i"'%%@ ggwm"}é&%’%h)‘?

stirred in dripdae@ley 15 nl) at- -78 C. n-Butyllithium (2.5 Min hexanes :
3.45 m ., 8.6 MDlynife cGHfkMd %Jaewrébareﬁhﬁm%@w bmeeizwe%teéueﬁ of0 minutes

beforelt was_transfterred via cannula to a of trimethyl, borate (8.0

nL, 72 mol) nlereediateSga promadner a?a'°9P$'s@"‘?W@'&'@tf‘i"(ﬁ’fa'gP'Pt‘r‘edWﬁ’or 30
- m nut ﬁsdat £E@gg|\m§§mt AL Itns)gf(g ?ﬁ) I1tgonq,§ nnH)mm)(s; aqyrra,se.mmar(ﬁi;mp hIt was

uenched wi and _extract ed w e ni cs S

e a1 et 855 & RS 75657 S0 St 6, ok FRan v (e FRE A8 Bk

‘silica gel- chcpnnﬂogsqasy[m.pﬂ]?s&élaﬂétyhm%m{d@zbexanes) gave 1.28 g (65%
-of .- inter dlet Sh,.a e f [ 0 \ -56'. déw 020) 8
'7.55 (d, H, 0 WO 01/53258

. PCT/lJSOl/OlEE]M!!. 728(s '1H) 703709(m 1 H, 6.96(_5, 1 H,
0.84 (s, 9H), 0.57 (s, 6H). Anal. - .

(Ph;F}J'd Kapod

' =
\(5,& E:j -’92"016!! _ Bl\'\

: 532

{PhyP)iPd , Na Oy
H;O!/dioxang
898°C,40h

(64%)

TBAF

HN N
“THF, 72 % 40h

(71%)

15 ' (a) Intermediate 53a - 5-(Bromo—4-methyl—[3 4’}blpyrldlnyl .
' 3,5- leromo-4-methy| pyridine (2.21 g, 8.8 mmol), 4-pyridylboronic acid (1 08
g, 8 8 mmol) and potassium phosphate (289,132 mmol) were stirred in DMA (50
mL)IHZO 6 mL) in a flask purged with argon. Tetrakts(tnphenylphosphlne)palladtum A
(0) (812 mg, 0.7 mmol) was added, and the reaction stirred at 92 °C under argon for -
20 16 hours. The soluhon was concentrated m vacuo, and the resndue was dlssolved in
ethyl acetate. Organics were washed with Hzo and brine, dried (Na,S0,), and
‘ conoentraied in vacuo. Purification by silica gel chromatography (40% to 50% ethyl |
acetate/hexanes) gave 1. 149 (60%) of intermediate 53a as a white solid. 'H NMR
- (300 MHz, CDCI;,) $8.73 (dd, 2H, J = 4.5, 1 .5Hz), 8.72 (s, 1H), 8.32 (s, 1H), 7.25 (dd
25 2H,J=45,15Hz),2.35 (s, 3H). Anal. (CanBsz) C.H N
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(Cl4H22BNO2SI - 0.9 H20) C, H N (c) Internediate 48c - 3--(1InguI 2004
H Benzoi mi dazol -2-yl }5-[1-(tertbutyl -di met hyi - silanyg)-1 y .
Hindol - 4-y1]-1-(2-trl metél si |l anyl - et hoxymet hyl ) -1 i ndazol e: The title.
‘corrpound was prepared in %yield fromintermedi ate 7c' and internediate
48b simi’l awotcg"”?%§ procedure for intermediate 7d° . 'H NVR PGOWSMAM477 CDCL2)
8 9.90 (s,1 H, 8.96 (d, 1 H J = 0.9Hz), 784790(m 2H) , 769(d 1 H,
J 8.7Hz), 7.48-7.53 (m 2H), 723-7.33 (m 5H), 6.82 (d, 1 H J 3. 3Hz) .
5.84 (s, 2H), 3.67 (t, 2H, J =8.1 Hz), 0.96 (s, 9H), 0.94 (t, 2H J 8.1
Hz), 0.65 (s, 6H), -0.03 (s, . 10 9H). Anal, (C34HA3N50Si 2) C,- H, N. (d)
‘Exanpl e 48 - 3-(11-Benzol mi dazol -2-yl)-5-(1° HE)I ndoI 4- yI 2I'B|DI\/EH gdazo![e t
- epr ot ecti on
o1 i nter o o 40 AT ERRRE Sk s B ASEGesol Sl o 45
"H NMR (300 M-éthognBEhyll ) HIGaz065yi]-4-miebhyl-[34' Dipyidinydl)) , 1125 (s7 411% %) Yo
8.78 15 1
(m 2H), (§ 14- ¥ 26%9%[""73@6"’4'@"%%%"‘%5%gg%y%'df*ﬂq}ﬂ“e"}lﬁiﬁz )2?%2‘214 5N5. 0. 3
H20. C, H, N 'NB"’Q $a-signilar to thecprpedue faGioterrhesiatel 486 GH N_Mﬂ[—@ODMHd,f:uI ated .
348, found g34 9 ZO
- 2. 4-di :‘JI utsr’rgo?C henc?lmv:ﬁ éBul-li)g‘al'I?g-%?h%S %Bé%&gﬁ#@ 7%1)%%#@? Zn% 3)
(g-ap)apd . 20He#/4 ettt 87e0.202), 747-7.63 (m, 2H), 7.24-7.37 (m, 4H), 5.84 (s, 2H),
[2-(2,4Di f1 1 ucwtheuwmi)@xybgsn o 1¢2Hrn?lbxh ﬁdﬁe%ﬂ

|) were
gt |4r ?e]:jl :Jgr gr Ehgﬁg )%6 Tﬁgéﬁb éf( P@iﬂ%?dﬁ"@” '“daz""s'yu'gmg{'r‘?f") ' _
2- (Tri met hyl si[8¢1bipytidinytet hyl chl ori 9e (9.0 Jrr1_ | 50.8, nmol): \c/iva\?\n ?ﬁdaczjo |
gﬂg LP?n;%gﬁ: 23 332% ﬁﬁﬁ%&%d%g@ %ent [ a 128'8%3' 'de?-’ﬂ{;ﬂ" R®%tion by
silica gel chﬁ'&iﬁ'ﬁle@@ﬁeamm@dv@@oa%w% tithe Ptsibedwiefowxdnmle 4onPbMA as a -
~chear oi . 1H@MBBMEb,) SIS, By 1382 (. 7R), 61 (d, 2H) 4 =0.61f), 38T, -

o 1H), 851 (s, 1H), 8.47 (s, 1H), 7.78 (d, 1H,J = 8.7Hz), 7.52-7.58 (m, 5H), 7.18-7:21

(m, 2H), 2.17 (s, 3H). Anal. (CosHeNe « 0.75 H,0) C, H, N. MS (ES) mstHyz

15  calculated 403, found 403; [m-HY'z calculated 401, found 401.
Exam_pl_e54 5-[3-(1H~Benzollm|dazol-2— i 1H-indazol-5- 1}-1.2,3.4.4a 8a-

hexahvdro-[1 7|naphthﬂldlne

1}LDA, THF, -78°C

a -
B fr-\_h ' ww KGOy
&T;, - B HO ' DMF | 0"0
—_— m'c 49h
{54%) SES

ee%)

A _ (a) Intermediate 54a- 3-(3,5-D|bromo-pyndm-4-yl)-propylamme
20 LDA was prepared by the addition of n- butyllrthlum (2.5 Min hexanes 6.8 mL,
170 mmol) to a solution of dusopropy!amine (2.5 mL, 17.8 mmol) in THF (40 mL) at—.
' -20°C. After 10 minutes, the solution was cooled to -78°C. 3 5—D'bromopynd|ne
s 84 g,16.2 mmol) in THF (25 ml) was added dropw:se, and the reaction stirred for
- 30 minutes 1- (3—Bromopfopy|) -2,2.5 5—tetramethy| 1-aza-2,5-d15|!acyclppenta_tg 5 _g, o

S S



(m 2H), 5.20 (s, 2H), 3.77-3.83 (m 2H), 0.93-0.99 (m 2H), 1%@&%& 9H) .
SEMC& t1EA 103 .19 July 2004 WD 01/53268 PCT/ US01/ 01477 (b) Tntermedi ate
49b -. 3- (1H-Ben20|mdazg2 yi )-5{2, 6-di fl uor o- 3- (‘2-
tri rret hyl si | anyl - et hox t hoxy] . '
pheny!) - 1W@e1/332680t hyl si | anyl - et hoxyrret hyI }1 M indazol e: PCRUSPIEAT AL © 49a
(1.4 g, 5.38 mol) was stirred in dry THE (16 nL) under 5 argon at-780C..
- n-Butyllithium{(2.5 Mn hexanes, 2.32 nm.. 5.8 mmol) was added dropw se,
~and. the reaction stirred for 20 m nutes. The sol ution was.then transferred
via cannula to a flask of dry zinc chloride under argon at room :
temperature. After 30 minutes internedi ate 7c (320 ng, 0.65 nmmot) and

tetraki s(triphenyl phosphi ne) pal | adi um (. Q) ng 05 nmol ). 'were added,
.and the ‘10 r d&8Bel) wes added, end!hwmttoemp@qafpm owr@t-@mwmmrkol ution

“was dil uted Whéth ﬁﬁll&ﬂ&amﬁ@%b’a@h?ﬁh Waétfbn'i‘%@quérﬁihﬁﬂ aiteshtNIEDAhada Bdsibr i ne.

Organics were i ed over and oncentrate n vacua. Pu ation by
si |gl ca gel ch fl"ﬁ"g"?%ﬂ?"&é@%‘f@“m% ﬂ?@ﬁﬁ@%&ﬁe 935%3‘*’:?7"?5{\‘51‘('&2% of

the title conmpinmdriedoverNaiSe, sl dotcentrated MMRB.0Puifidaton®PEiid)gel S 9. 89 (s, 1

7 be (dd, 4 vinGhnatograty (15 weBluckch gale 412 § T of aphodaly Sudes Sugit 1)

6. 90-6. 97 (m bﬁmﬂ)qd 3 MK (300 Mbid) CDB1,288.65 (d, 2H), 2.72-3 (fit, 6HR H70Q .77 (B, 4Hz) |

. 3.67 (t, é'i’ 1 Hz), 0.92- 1'04(m 4H) , 0.02(s, 9H), -0.02 (s, 9H).
Anal . C32H40 N4038|2 0.25 H20) C, H- N (¢) anmple 49 - 3-[--3-(1

H Ben20| m dazol - 2- (,H))ntbrmedlmaéﬂb—l2—'&4lp¢l]1yl3ilanvl-eﬂﬁndstiﬂqnlnaﬁlm&5+ The title

corrpound was Bb@mfﬁ%'““‘l?@("ﬂﬂﬁ)ﬂm el Ne SEM depr ot ectlon of internediate

-49b- in a manner an ous rocedure for. exanp "H-NVR (300
Vep,  DVROIBG) 6 1aimessediate Sapy2. 9o pnyad was shyed witpgeuarine (92 BLs6 (5. 1
H, 7.70- 7.783.6mmaljih dry DKIB{20 MB) dtn°C2 B)Triméthlibivangicetiaiesulibhyl ctﬁorm 7.05 (m
;ZJ,E% ngE"n Y5 6§E§-?(ﬁd:"&§§ WdarS 8% 7D Lol 27110 NoabBobEBhod) e h/ o5 r%%oﬁ ul at ed
: was added slowly, and the reaction stimed for- 1.5 hours at0°C. The reachon was
-diluted with H,O and extracted with ether. Organics were washed with brine, dried
15 over Na;S0,, and concentrated in vacuo. Purifi catlon by silica gel chromalography
(33% ethyl acetate/hexanes) gave 2.37 g (56%)_ of intermediate 54b as a white solid.
'H NMR (300 MHz, CDCl;) § 8.58 (s, 2H), 4.36 (t, 1 H, J=6.3Hz), 326 (9.2H,J=
63H'z) 2.93-3.06 (m, 4H), 1.81-1.89 (m; 2H), 1.00-1.07.(m, 2H), 0.07 (s, Q-H). Anal.
(C13HmezNzosz) C,H, N, S. -
20 (c) Intermediate 54¢- 5-Bromo-1 -(2-tr|methylsﬂanyl—ethanesulfonyl)—
1,2,3, 4-tetrahydro-[1 ,7]naphthyndine'
Intermediate 54b (860 mg, 1.88 mmol) and potassium carbonate (390 mg,
2.82 mmol) were stirred in dry tokiene (15 mL) in a flask purged wﬂh argon ‘
iTetrakrs(lnphenylphosphrne)palladrum (0} (218 mg, O. 19 mmol) was added, and the
25  reaction stirred under argon at 102 °C for 48 hours. The reaction was diluted with
ethyl acetate end washed with brine, dried (Na,S0,), and concentrated in tfacua '
Purifi catron by silica gel chromatography (25% ethyl acetatemexanes) gave 372 mg~
' (52%) of intermediate 54c as a waxy white sofid. 'H NMR (300 MHz, CDCIa) & 8. 70 3
_ (s, 1H), 8. 42 (s, 1H), 3.72-3.76 (m, 2H), .'_3.07—,3._14 (m, 2H), 283 (t, 2!-_!, J= 6.9Hz).
30 207-2.12 (m, 2H), 1.04-1.11 (m, 2H), 0.05 (s, 9H). Anal. (CisHpBN,0,S8) C, H, N,
(d) Intermediate 54d- 5-{3-(1H-Benzolimidazol-2-yl}-1-2-trimethylsilanl-
' ethoxymethyl)-1 mndazoi-r,'-yl]q-(2-trimethyrsiranyr-ethaneéuifonyl)- ' |
- 1,2,3,4,4a,8a-hexahydro-[1 ,7]naphthynd|ne -
35 The title compound was prepared in51% yield from mtennedlate 25aand -
. intermediate 54c similar to the procedure for mtermedlate A1a, 1HNMR (300 MHz, -

R . 109 . S
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"H/z calcul ated 361, found 361. Exanple 50: 44-3-(11-Benzoi ”‘19%9'2’08&y1)'1

"Hindazol -5-y11- 3, 5-dl fl uor ophenol . and Exanple 51: 2-1'-341 ,

H Benzoi m dazol 2-v11-1 ndazol - 5-v11- 3" 5-dl fluor p enol . .104 19 July

2004 WO 01/ 53268 SEM Cl, EA CH2CI 2 (94% TBAF H2 THF. NcH 2 2 C H2 24 h

(369 1(40())9’%@%8301101477 2) zZnd 2 3) (phap)4Pd 1) n- Bul_urcmuoms C MESH

(52% -(a) internedi ate 50a-

[2-(3,5-Difluoro- phenoxynet hoxy) - et hyl ] - trimethyl sllane: The t|tIe ,

conpound was prepared in 94%yield from 3, 5-di fl uorophenol anal ogous 'to

the procedure to intermediate 49a. 'H NMR (300 MHz, CDCI3) 8 6.55- 6.60 (m

-2H); 6.40-6.48 (m1 H, 5.18 (s, 2H), 3. 70'3 76 (m 2H)' 0..92- 0. 98 (m 2H)
nd 50c-

&génggl . dazén%,)g@tag sg?gl,%tag 1KY s 2O, 3000005, 558 ik, o086

. di f1 uor o- 4- [ 2{h2+H); ¥.6®{day11%i4-c819,0-8H) % 50-255 v YiHh Ihenyalt)} 1H, /287,

H Benzo m dazaih? égf%?%r 67 B e SR B 5-87huarleb ¢, om0 -
trimethyl sii afyHzk8118:320dmhaiy R7RKe Bk J = 6.6H2), 1 98re@Stim 28}, A 18 (mxy met hyl )
-1 H 5 2H),0.94(t 2H, J = 8.1Hz), 0.09 (s, 9H), -0.05 (s, OH).
K (e) Example 54 - 5-[3-(1 H-Benzollmidazokz-yl)d H-Indazol-S-yl]-
) 1,2 3,4,4a 8a—hexahydro-[1 ,7]naphthyndine :
The title compound was prepared i ln 64% yleld by the SEM, SES-deprotechon
~ of intermediate 54d in a manner analogous to the’ progedure for example a. W
10 NMR (300 MHz.‘ DMSO-dy) & 13.71 (s, 1H), 13.00 (s, 1H), 8.41 (s, 1H), 7.82 (s, 1H),
769 (d, 2H, J=8.7Hz), 7.63 (s, 1H), 750 (d, 1H, J=7.2Hz), 7.44 (dd, 1H, J =-8.7., :
1.5Hz), 7.16-7.22 (m, 2 H), 6.11 (s, 1H), 3.23 (br 5, 2H), 255 (t, 2H, J= 6.0H2), 1.68- .
- 173 (m, '2H) Anal. ‘(CuH,aNg-- 0.45 H,0) C, H,N. MS (ES) [m+H}/z calcuiated 386
found 366. | |
15. Example 55: N-{4~r3-(1 #Benzonmidazol-z-yl}d H-indazol-s-vl'l-lsom:lnolin- 8-yi}-
nicotlnamlde :

(a) lntermed|ate 553- N-(4~Bromo—Isoqunnolm-s-yl)-mcotlnamide
| 8-Amino-4-bromo-isoquinoline (328 mg, 1 47 mimol), tnethylamlne (820 4L, 5.9
/20 mmol), and DMAP (10 mg) were stirred in CH,Cl; (50 mL). Nicotinoyl chloride,
' hydrochlonde (395 mg, 2.2 mmol) was added, and the réaction stirred at reﬂux for 18
‘ " hours. The reaction was concentrated in vacuo and punﬁed by suhca gel
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I ridazole: The title conpounds were prepared in 52%yield as, an | ar abl e
1 oub ARG

m xture frominternediate 50a simlar to the procedure for late
49b. 'H NWH (300 15 CDC3) 6 9.89 (s, 1 H), 44-8.75 (m1 H),
7.83-7.93 (m | H), 7.45-7..69 (m 3H), 105 1.9 Jul W’2004 WD 01/ 53268

PCTI CTSOllvﬁiél?%zss 7- 26 7.39 (m 2.5H), 6.58-6.88 (m 1.5HecTRUs8iows7 1 H),
5.80 (s, 1 H, 526 (s, | H, 513 (s, 1 H,'3.57-3.82 (in, 4H), 0.86-1.04
(m 4H), -0.06-0.02 (m 18H). (c) Exanple 50 - 4-[-3-(1 -

H=Benzoi m dazol -2-y1)-1 Hindazol -5-yl]-3,5- difluoro-phenol: The title
conpound was prepared-in 36%yield by the SEMdeprotection of internediate
_mxture 50b and 50c in a manner anal'ogous to the procedure for exanple 41:
"H NWVR (300 Mz, DVBO-d6) 8 .13.73 (s,1 H), 13.01 (s,1 H), 10.50-(s, 1 H),
-8.50 (s, 1 H) chromabgraphy(30aMeQiilethyllacé Bate] 16 give 272 Bi)(56%).0f BretmaBiaterisa2H)

ez 1,0 caPtarqte ot 3t NHERodlE: ciei to%ee i dag kSl saBm gy © ()
_Exanple 51 - 2={1.8+).8. m&mummzémpsm)a@ (FF.HHM&'ZQ?I-S%W]% 559-
di f1 uoro- phenglgy ;ﬁhﬁ_,)t 'Atmlale W%d‘@? porepared in 40%yield by t he

SEM depr ot ecti on Xt ure 50b -and 50c in a manner

anal ogous %o the p‘%@'@ﬁmeé'aFﬁ%IMW@eﬂmmiwmyﬁd@' MHz, DMBO-c4 8

%ED 657( ; 01( El) trllrﬁﬁh%aIér@l—eihy&yme‘tﬂylﬁ%:&iazoﬂs bf]-iso%uﬁ%llﬁ-‘&ﬁ}-hﬁ)cotlﬂmﬁﬁe? 72' (M

"2H), 6.73-6.80 (m “ie itle- m’BP‘é‘Ez’ WS PT"PF((E%J“ %% V@l]%' om 'RWHP‘)’d'?‘&f 1‘—{514 ( "o
H2O C H, N inkEmgdisle S[thﬂllélztouwmudedtlmdoﬂﬁtﬁnnédInMMQGM NMﬂ(BpQMI:ﬁl cul at ed
Sox, ound, Sotoctls WAL Awed et o YaRRG APk pthabnflanchln o o,
- 10 (s, 1H), 8.58 (s, 1H), 8.36 (3, 1H, J= 78Hz) 8.02 (d, 1H, J=6.9 Hz), 7.73-7.81 (m,
. 3H), 7. 58-7.65 {m, 2H), 7. 47-753 (m, 2H), 7.24-7.29 (m, 2H), 5.86 (s, 2H) 367 (l, 2H,
J= 81Hz)096(t,2HJ 8.1Hz), -0.04 (s, 9H). ‘
(¢) Example 55- N-{4-[3-(1 H—Benzolmidazol-2-yl}-1 H—indazol-S—yl]-
| '|soquinolin-8-yl}-nicotmamide‘ ' ,
15 ‘The fitte compound was prepared in78% yield by the SEM-deprotechon of
intermediate 55b in a manner analogous to the prqcedure for example 41. ‘HNMR
(300 MHz, DMSO-d5) § 13.85 (s, 1H), 13.04 (s, '1H), 10.98 (s, 1H), 9.54 (s, 1H), 9.30
(d 2H, J= 1.8Hz), 8.83 (dd, 1H, J= 4.8, 1 .8Hz), 8.65 (s, 1H), 8.59 (s, 1H), 8.45-8.50
~(m, 4H), 7.62-7.66 (m, 4H), 7. 18 {br s, 2H). Anal. (ngHwN;O + 05 H0)C, H,N. MS
20 -(ES) im+HVz calculated 482, found 482.
' Example 56; N-{4-]3-(1 H—Benzoimldazol-z-ym H-mdazol-s-vl'!-lsogumolm-ﬁ-vl}-

acetamade

! 1) A0, DIEA, CHCY, -
@ &62%C,16h

'  (a) Intermediate 56a- N—(4-Brom'_o-isoquihoIIr_:—&—YI)—qéetami;le:‘
25 8-Amino—4-bromq—isoquinoline (30_0 mg, 1.35 mmol}), DIEA (0.94 mL, 5.38
"~ mmol), and acetic anhydride (255 pL, 2.7 mmol).were stirred in chloroform (20 mL) at
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(88% i rwb52i (54% (a) Internediate 52a - 3-(1 o
H. Benzoi m dazol - 2-yl ) -5-(4-chloro-pyridin-3-yl)- 19 July 2004

1-(2-trimethylsilanyl -et yrmet hyl ) - 1H i ndazol e: Th¢@itl e conpound was - -

~prepared in 88%vyield fr i nternmedi ate 25a and 4- 2
chl or o--3- iIV¥@&#LE368 di ne sinmi.lar to the procedure for i Nt er nECi/us0a/0da. 11

NVR (300 Mz, CDCI3) 6 9.96 (s, 1H), 8.77 (s, 1 H), 8.72 (s, 1H), 8.53 (d,

1H, J= 5.4Hz), 7.85- 7:89 (m1 H), 7.72 (dd,1 H_ J= 8.7, 0.9Hz), 7.61 (dd,

11-1, J= 8:7,1.51-1z), 7.50-7.53 106 19 July 2004 WO 01/ 53268

PCT/ US41101477 (m 1 H), 7.47 (d, 1 H,_J = 5.4Hz), 7.28-7.35 (m 2H), 5.84

(s, 2H), 3.65 (t, 2H, J = 8.1 Hz), 095(t 2H,. J = 8.1. Hz), -0.03 (s,
9H). (b) Exanple 52 3-(1 H 13enzoi nidazol -2-yl)

- 5. 4- chl.or o- p¢fiuxdariBoyrs) The splutiondvasavashediwith 10 and brinegsied (NSO Jpr epar ed

in.54%yield l?a)id b&ﬁ:eﬁﬂvédiﬂ%éﬁoe%b?&«ﬁfe wés%hﬁécmﬁ@ttéha éé%ﬁmzﬂh ﬁ%gg
anal ogous. to r](j PLY. efd}JZr ehfor exan‘P 41, d6) S
13.81 (s, 1 HMY8TE YR 20hqys. Thesglyign was WWEQ‘WB"W”M“U‘EW"“ 8 22 (s,
I|:|I)2 6 5 7. 55 7. 80 e(hylacﬁtd)e Ofgatids Were vgdistcnja with3. I\ﬁlHE()Hfaﬁﬁﬁéne Ghiste(n g@ | g 53
5.13-11 H- en20| m azo? Jf W#"ﬁ??&'ﬁ?hys' %@Tﬂw l?’kéﬁ‘yhﬁefiﬁs 9aYehy |
( PhSP) 4Pd. K3REAMQHE%INNtera@ daleiBaDild wiitle 3804 Pl NME{300MHz, CDCL) :
' - 81031 (s, 1H),9.47 (s, 1H), 8.77 (s. 1H), 7. 9&7 o7 (m 3H), 2.21 (s, 3H). Anal.
(CiHBINO) G, H,N. A : -
{b) intermediate 56b- N-{3-[3-(1 I-l-BenzoImidazol-z-yl)-‘l-(Z-
10 trimethylsIlanyl-ethyoxymethyIHH—IndazoI-S-yl]-lsoquinolln-s-yl}-acetamlde'
' The title cempound was-prepared in 80% yleld from mtetmedlate 25aand
_ mtelmedtate 56a similar to the procedure for intermediate 41a. H NMR (300 MHz, .
o CDCI:;) 8 10:39 (s, 1H) 9.46 (s, 1H), 8.76 (s 1H) 853 (s 1H), 8.42 (s, 1H), 7.91 (d
H,J= 7.2Hz), 7.89 (d, 1H, J=7.2Hz), 7.62-7.72 (m, 3H), 7.48-7.57 (m, 3H), 7.24-
18 7.28 (i, 1H), 5.83 (s, 2H), 3. 65 (t, 2H, J= - 8.1Hz), 2.35 (s, 3H), 095 (t, 2H, J=
 8.1Hz),-0.04 (s, 9H)." ‘
' (c) Example 56- N-{4-[3-(1 H-Benzonmldazol-z-yl)'l H—lndazol-s-yl]-
Isoquinolin-8-yi}-acetamide:
The title compound was prepared in 68% yleld by the SEM-deprotechon of
20  intermediate 56b in a manner analogous to the procedure for example 41. 'H NMR
(300 MHz, DMSO-dy) & 13.84 (s, 1H), 13,03 (s, 1H), 10.34 (s, 1H), 9.56 (s, 1H), 8.61
{s. 1H), 855 (s, 1H), 7.82-7.89 (m, 2H), 7.74 (, 1H, J = 7.2Hz), 7.59-7.66 (m, 3H),
751 (d, 1H, J = 7.2Hz), 7.13-7.21 (m, 2H), 2.25 (s, 3H). Ana! (CstszO <04 HZO)
C ‘H,N.MS {ES) [m+H]Iz calculated 419, found 419.
25. .Example 57: NH{4-[3-(1 I‘!-Benzoimidazol-z-yl}'l H-indazol-s Jlj-lsogulnolm-s-yl}-

ber_lgy_l amine

112

|_\



H2oid 98C, 40h (64% 53s TBAF T-(F 72 C,40 15 (a) Interrredl
-5-(Brono-4-net-hyl -[3,4"]bi pyridinyl: 3,5-D brono-4-nethyl- pyr| HI ne ?2 21
g, 8.8 mmol), 4-pyridylgmronic acid (1.08 g, 8.8 | ) and potassium -
~phosphate (2.8'g, 13.2 ') were stirred in DVA (3 m.)/H20 (6 nL) in a
" fl ask’ purgerhimisids ar gon- Tetraki s(triphenyl phosphi ne) pal | aGTASE1/18)7 (812
iy, 0.7 mml) was added, and the reaction stirred at 92- C under argon for
20 16 hours. The solution was concentrated in vacuo, and the residue was
“dissolved in ethyl- acetate. Organics were washed with H20 and brine, dried
(Na2SO4), and concentrated in vacuo. Purification by silica gel '
chromat ography (40%to 50% et hyl acetate/hexanes) gave 1.14 g (60% of
intermedi ate 53a as a white solid. 1H NVR. (300 MHz, CDCl3) 8 8.73 (dd,
- 2H, J = 4.5, 1.5Hz), 8.72.(S, H, 8.32 (s, 1 H), 725 (dd, 25 2H, J = .
*4.511.5Hz), 2.35 (g, 3H). An@ll. (CLIHOB¢ M) C, H N. 107 19 July 2004 WO
01153268 PCTI USOlI 7 ( byuokdoer medi Ff > 5-[3-(1

M Benzoi m dazol - (2-tF t hyl sil an @ hoxynet hyl ) -1 '

"I f-indazol -5-yl]- 4- hyl—[—@%}-bﬁ—pyrld nyl: The title conmpound was
‘prepared in 64%yield from it nediat e '25a and internediate 53a sinilar
to the procedure for internediate 4la. 'H NVR (300 Mz, 5 CDCI3) 5 10.21
(s, 1 H, 8.70-8.76 (m 3H), 8.61. (™ H), 8.46 (s, 1 H), 7.85-7.88 (m 1
“H), 7.72 (dd, 1 H J 8.7, 0.9_ ,u7.47(9n}1.ﬂ531az(:m 2H), 724-7.37 (m-4H,

5.84. (s, 2H), Y _ - porsagninll ,
3. 64(t 2H, J=8. 1 m\ﬁ@&g 8. 94( "zHﬂ-sf;%%w‘-o 04(s,9H). (c) Exanple
53- 5-[3-(1.HBenz zoI-2-yI L1 dazol™-5-yl]-4-nethyl -

nd was prepared in 71 %yi el d by the

[3,4"]bipyridinylsa 10 The titre co
SEM deprotection of internediate 53b in a'nmanner anal ogous to- the
procedure for anpl e 41. SEH NI\/R

@2%)

(a) Intermediate 57a- Benzyl-{4-bromo-isoquinoline-8-yl)-amine:
8-Amino-4-bromo-isoquinoline (220 mg, 0.99 mmol) and benzaldehyde (110
pL, 1.1 mmol) were stirred in ethanol (15 mLYHOAc (0.2 mL) at reflux for 24 hours
5 The reaction was cooled to 0 °C, and sodium cyanoborchydride {622 mg, 8.9 mmol)
was added in portions. AHer stitring for 1 hour, the reaction was diluted with H,0 and
extracled with ethyl acetate. Organics were washed with brine, dried (Na,SO,) and
concentrated in vacuo. Purification by silica gel chromatography (33% ethyl
acetatemexanes) gave 136 mg (44%) of mtermednate §7a as a light yellow solid. 'H
10 NMR (300 MHz, CDCL) § 9.61 (s, 1H), 8.64 (s 1H), 7.79{t, 1H, J=5.7Hz), 755 (t,
1H, J=8. 1Hz) 7.28-7.42 (m, 4H), 7. 15-7. 24 {m, 2H) 6.58 (d, 1H, J= 84Hz). 453 (d
2H,J= 5.7Hz) Anal. (CieHiaBiN3) C H N.
(b) Intermedlate 57b- N-{4-[3-(1 H—Benzo:mldazol-2-yl)-1 -(2-
trimethylsilanyl-ethyoxymethy!H Hindazol-5 yi]-lsoqumolin-a-yl}-benzyl-amme-
15 ‘The tile compound was prepared in 72% yle!d from mtermedlate 25a and-
intermediate 57a similar to the procedure for mtermeduate 41a. 'H NMR (300 MHz,
CDCly) 8 10.02 (s. 1H), 9 .38 (s 1H), 8.82 (s, 1H) 856 (s,1H),782(d,1H,J=
8.7Hz), 7 73 (d, 1H, J=8.7Hz), 7.63 (dd 1H, J=8.4, 1.5Hz), 7.24-7.52 (m, 9H), 7. 17
(d, 1H, J= 8.4H2), 6.69 (d, 1H, J= 7. 5Hz), 5.86 (s 2H), 5.23 (s, 1H),4.58 (d 2H,J=
20. . 4.5Hz), 367 (t, 24, J=8.1Hz), 097(t 2H, J = 8.1Hz), -0.03 (s, 9H).
(c) Example 57- N-{4-[3(1 I-I—Benzoim:dazol-—z-yl)‘l H-mdazol-s-yl]-
lsoquinolln-8~yl}-benzyl-amine'
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(300 MHz, DM5O-d6). 5 13.79 (s,-1 H), 13.02 (s,1 H), 8 71 (d, 1%I‘—Jl bot4
4. 8Hz), 8.55 (s, 1 H). 8.51 (s, | H), 8.47 (s,1 H) 7. 78 (d.7/Hy2004
. 8.7Hz), 7.52-7.58 (m 5 718721 (m 2H), 217‘ 3H). Anal. o
"~ (C2, H, BNS 8 75 HRO C. N. M5 (ES)- [mtHyz 15 cal cul ated 403, found 40Q3;
[mHyz cal®CdPYPBS 401, found 401. Exanple 54: 5-(3-(1 PCT/US01/01477 -

H Beni ol i m dazol - 2- A- 114-i ndazol -5-y11-1. 2 3 4 4a, 8a-

hexahydro-f 1, 7i naphthyrlidlne i). LDA, T}F, -78 C Br s oF0C (56% 54C (a)

I nt er nedi ate 54a-. 3- (3, 5-Di brono-pyridin-4-yl)-propyl am ne: 20 LDA was _
- prepared by the addition of n-butyllithium (2.5 Min hexanes, 6.8 n., 17.0
~mmol) to a solution of diisopropylamne' (2.5 M- 17.8 mml) in THE (40 m L)

3. 5- Dbr omopyr | di ne [8oPOE Ve g 7 heel R it SEebirerden 8 opui sc.

and the react intetmetiater5Ft if ® man@d analogduado the procedure for example 41. 'H NMR

1o 19 Jury 200PYE FIRSRS BATRLA 5AIS B A Sl B TOLER G e

reaction stirAbH77dr7.81 (e 2H), Jt3078630ma BH). (7057 25 (m, BH), 1 (dyhift,| b= RaHe), ng to O

C. The reagti Qrfciﬂﬁ t gpa@%,p rat ed
NaHCO3, an eg'ltgrg@tslggy Yt(ga%gt"até:m% gani -QJSM" 33?—?”: bri ne,
dried over Naﬁ@dﬁs)ﬁhd"]@@ﬁb@hW&ﬁbdoﬂnfﬁ%cuo Purifi cat i on by silica gel
chr omat ogr aph¥xms : di ate 54a as a
I'i ght brown?‘ . M. : - 72-3.05 (m

- 6H), 1. 70- 1. 771374 1 I nternmedi ate 54b- ‘ - :

2- TrlmethylsHan i -et ha f onPrePiaaeRde [ 3- (3, :

“di br ono- pyrldl"néfﬁ’l);prog] A6 qon 10 | mis ate 54a (2.7 g, 9.2

mmol ) was stirr tht

t hyl am{g,@, (1792 m

10 {a) Intermediate 58a- 5-Bromo-4-methyl-{3, 3']bibyiidihyl‘
The title compound was prepared in 54% yleld from 3,5-d'bromo-4~meﬂ1yl—
pyndme and 3-pyridyl boronic acid analogous to the prooedure for mtermedlate 53a.
1H NMR (300 MHz, CDC!;,) 5 8.67-8.71 (m 2H), 8.59 (dd, 1H, J 2.4, 0. 6Hz) 8.33 (s,
1H) 7.62-7.66 (m, 1H), 7.39-7.44 (m, 1H), 2. 35 (m, 3H) Anal. (C“HgBrNg‘ 0.1 H0)
15 C,H,N.
(b) Intermediate 58b - 3-[3-(1 H-Benzoimidazol-z-yIH -(2-tnmethylsalanyl-
ethoxymethyl)-1 I-!-indazol—5-yl]-4—methyl—[3,3']blpyﬂdmyl
The titte’ compound was prepared in 37% yield irom mtermedlate 25a and
intermediate 58a analogous to the procedure for mtermedlate 41a. '"HNMR {300
20 . MHz, CDCIG) 310.24 (s, 1H), 868-8 71 (m, 3H), 861 (s, 1H) 8.47 (s, 1H), 7.85-7.88
(m, 1H) 7 70-7 78 (m, 2H), 7. 42-7 53 (m, 3H) 7.26-7 33 (m, 2H), 5.83 (s 2H), 3.64 (t,
2H, J=8.1Hz), 2.19(s, 3H), 0.95 (t. 2H, J=8. 1Hz). -0.05 (s; SH). -
{c) Example 58 - 3-[3-(1 H-Benzmmndazol-2-yl}-1 l-l-indazol-s-yl]-ii-methyl-
. [3,3 ]blpyrldmyi
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13.8 mml ) in dry DM (20 nL) at 0"C. 2 Trinet ylsilyanyl-et hgggfg@ob,@nyl
chloride, SES-Cl, (see Weinreb et at., Tet< Leff: 27,199.1986, 2099-2102)
(1.9 g, 9.5 mol) was ded slowy, and the reactgun stirred for 1.5 hours
~at 'O C. The reaction diluted with H20O and extW¥cted with ether_

Or gani cs weresywshed with brine, dried 15 over Na2SO4, anBCT/ASeMeI#TAated in
vacuo. -Purification by silica gel chromatography (33% et hyl :

acet at e/ hexanes) gave 2.37 g (56/p) of internediate 54b. as‘ a white solid.
"H NWR (300 MHz, CDCI3) 5 8.58 (s, 2H),.4:38-(t, 1 H J.= 6.3Hz), 3.26 (q,
2H, J= 6.3Hz), 2.93-3.06 (m 4H),1.81- 1. 89. (m 2H),1, 00 1.07. (m 2H),
20.07 (s, 9H). Anal. (ClsHr1Br2N22SSl1l) C, H N, S 20 (c) Internedi ate
54c- 5-Bronp- 1- (2-trl net hyfsilanyl - et hanesul fonyl) .

1, 2,3, 4-tetrahydr Gh{;ﬂﬂe?donmabhdwasMemedinﬁﬁ%wddbmﬂm%@ﬂ&ﬂcmofl 88 mol )
; and pot assi um.car | uene
(15 ) in a l?l?rgge% a%% é%\me}lﬁgr ana%ﬁggs R prodfefufe fﬁFéfaﬁﬁﬁL A0 9 RO

Tet raki s(t ri fBeOMHpSDidae) 1879 (a.dlll’l)m?(@(S( 1H)38.78 (d, dH1 H=r1hbiz). avﬁésxdadded
‘and the 25 r t Nq gt rosdBod@h [1$4), 71TE(d] eact i on
was diluted o = ] B DR, 500110, 8 48 . ). TToc o hey, TR 1Y, and
concent r atfed tHh Jrdetitn), 7Wb1ﬁd&t?6h’1b>74§r7i'$7c(¥‘ G cﬁ%(’% 1hiP E250%

ethyl acetat e 2 [nm-%ﬁﬂdu!ﬁlbﬂ Goutel 4B3NAXY
-white solid. G'HZ( h%e(?%%.g% 6‘267%()}?2@3 _ﬁ%;eé) i Hz1 45Gl£ 1 H)

3. 72-13. 76 (mE apple 59: (£)- i A2Q : v

(m 2H), 1.04%wiidi a

S. (d).Interned a

- 1-(2-tri met BAESHERT At

“H ndazol1(5-yﬁm_di_|-_tﬁ}ﬂ9m:gl si any| et hanesul fonyl) - 1 2;

'3, 4, 4a, 8a- hexahydro [ X, 7] napht hyri di ne: ’ he title corrpound was

_prepared' in' 51%yiel gek+Himi®ht gf mpdiat e Sbx e i ntgr ' 54c sinmilar
-to the pr oceduor—l—n{—ep-ncedi at la. ——H-iNivt 109 19 July 2004 WO
- 01/ 53258 PCT/ USB

10147F° CDCIB) 10. 36 (s‘?"""’lH) 8.88 (Sl . H, 8.64 (t, 1
H J = 0.9Hz), 8.29 (s, 1 H), 8‘?-3.-86_ '

UHED ‘
(195E)(50%) - +

(a) Inienﬁed‘iaté 59a- 5-Bromo—4-mefhyl-pyridine—3-carbaldehyde'
3,5-Dibromo-4-methyl- pyridine (389, 15. 1 mmol) was stirred in dry THF (150
~ mL) at —100 °C (Nufether) under argon. n-Butylllthlum (2.5 Min hexanes, 62mL, 15.4
15 mmol) was added dropwnse and the reaction stimed for 5 minutes DMF (1 8 mL, 232
- 'mmol) was added ‘and the reaction was stirred for 20 minutes at -100°C and then for
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{m 1H,"7.69 (dd, 1 H J =8.7, 0.9Hz), 7.50=7.52 (m1 H)@Jﬁl-l\(?@gg

-Jd =8.7, 1.5Hz),.726-7.33 (m 2H), 5.83 (s, 2H), 3.80 (t Hz)
363(t 2H, J-81Hz)‘ 13-320 (m 2H), 2.72 (t@@H J=
.6.6Hz),1.93-1.99 (m 2H) ,™1.10-1.16 (m 5 2H), 0.94 (t, 2H, J 81Hz)
0.09 (s 9?4?91!5@? 5 (s, 9H). (e) Exanple 54 - 5-(3-(1 PCTstolmu'n ‘
f.BenzoIIrrfdazoI 2-yl)-1 Hindazol -5-yU

1,2, 3, 4,4a, 8a- hexahydro-[ 1, 7] napht hyridine:. The title conpound was
prepared in 64%yield by the SEM SES-deproteclion of internediate 54d in a
manner anal ogous to the-procedure for exanple 41. "H .10 NWMR (300 VHz; '
DIVISOd6)81371(slH) 1300(3,1H) 8.41 (s, 1 H, 7.82 (s,1 H, 7.69
(d 2H, J 8.7Hz), 7.63 1H, 7.50 (d,1 H J=72Hz), 7.44 (dd, 1 H J
8.7, 1. 5Hz)1 hovraiew“(zz erreachgn was qeenthed with set)NH.Cpand dxtrasted Rith , (t,

2.
oH J= 6. 0H), . 2
a1 e o o Sl

H 8enzoi mi daz ¥ “PP by tilica gel @"?’P?‘%@BF’E)U (39(4? ?‘hy' ac%te@exawsbmwenam de
NH O'HM N Bas\y (7P interiakiale 59e04d 4 tlearb v.lhuoh%fo%y ol ARdmR fsudCla

Hﬁl—q( ?1I gggﬁé ?%&cﬁﬁl #1?%@ ?'i\/%ﬁg‘?%émt er 'infﬁg?séla'ﬂhﬁﬂﬁll soqui noi i ne

(328 ng, 1.47(GHBINOYG, HeNhyi ami ne (820 pL, 5.9. . 20 rrm)l) and DVAP (10
, t d | drochl d
(365 mpe 2. 2 myo ) ) tebreiste ol by 15-BRomp e '?‘Gr"é'?!‘ R L

H
55
N.

ethyl ester'
Intermediate 59a (690 mg, 3.45 mmol), ethyl hydrogen malonate (600 mg, 4.5
10 mmol), and piperidine (170 pL, 1.73 mmol) were refluxed in pyridine (5 mL) for 7
hours The reaction was concentrated i‘n vacuo and puﬁfied by sifica gel
chromatography (20% ethyl acetate/hexanes) to give 560 ing {60%) of ihiennediate‘
- 59b as a waxy white solid. 'H NMR (300 MHz, CDCl5) § 8.65 (s, 1H), 8.57 (s, 1 H),
_ '7.87 (d, 1H, J = 15. 9Hz), 6.39 (d, 1H, J= 15.9Hz), 4.29 (g, 2H, J=7.2Hz2), 2.50 (s,
15  3H), 1.35(, 3H,J=7. 2Hz) Anal. (C:,H::BrNO,) C, H, N.

(c) Intermediate 59c¢-- (E)-3-{5-[3-(1 HBenzo:mldazol-z-yIH-(z-
mmethylsllanyl-ethoxymethyl)—1 H-lndazol-s-yl]-d-methyl-pyndm-s-yl}-acryllc
acid ethy! ester:

The title compound was prepared in 83% yleld from intermediate 25a and

20 intermediate 59b similar to the procedure for intermediate 41a. 'H NMR (300.MHz,
CDCl5) 5 10.00 (s, 1H), 8.74 (s, 1H), 8.65 (s, 1H), 8,55 (s, 1H), 7.99 (d,1H, J=
15.9Hz), 7.83-7.87 (m, 1H), 7.71 (d, 1H, J=8.7Hz), 7.50-7.53 (m, 1H), 7.43 (dd, 1H, J

. =8.7,1.5Hz), 7.27-7. 32 (m, 2H), 6.50 (d, 1H, J = 15.9Hz), 5.84 (s, 2H), 4.31 (q, 2H, J
= 7.2Hz) 3.65(t,2H, J=8. 1Hz), 2.36 (s, 3H) 1.37 (t 3H,J= 7.2Hz) 0.95 (l 2H, J=
25  8.1Hz), -0.04 (s, OH).
' (d) Intermediate 59d- (E)-3-{5-[3~(1 H-Benzoumidazol-z-yl)-1-(2-
trimethylsnlanyl—ethpxymethyl)-‘! H—Indazol-5-yl]-4-methyl-pyrldinf-a-yl}-prop‘-zen-
1ol | .
o A solution of mtennedlate 59c (402 mg, 0.73 mmol) in ether (10 ml.) was
30 added dropw:se 10 a stired suspension of LAH (180 mg, 4.74 mmol) in ether (10 mL)
- at0°C. The reaction was aflowed to stir for 3 hours while warming to room
temperature. The reaction was quenched with water and extracted with ethyl acetate,
- Organics were washed with brine, dried over Na,SQ,, and concentrated in vacuo.
A ',Puriﬁcati'on by silica gel _chroniato‘graphy -(50% 1o 100% ethyl acetate/hexanes) gave
35 72 mg (19%) of intermediate 59d as a white foam (foliowed by 186 mg (50%) of
o intermediate 59e). 'H NMR (300 MHz, CDCls) § 9.99 (s, 1H), _8;64 (s, 1H), 8.63 (s,
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hours. The reaction' was concentrated in vacua and purified h)gJQK/IEzoga gel
110 19. July 2004 WO 01153268 PCTI U501 /01477 chr omat ogr aphy (3% MeOH/ et hyl
acetate) to give 272 ny 6% of internediate 55a a vvhrte solid. 1H NWR
“(300 MHz, CDCI3) S 10.95%(s,1 H), 9.46 (s, 1 , J = 1.5Hz),
-8. 81 (dd, welor/dszss 4.8, 1.5Hz), 8.40-8.45 (m _1 H) 7. 92 8. ﬂérmmﬁhh 7.59-
7.64 (m 1 H. Anal. (CI5HIOBrN3OQ) C, -H, N. (b) Internediate ,
55b- 1V-{443- (1 H Benzoi nmi dazol -2-yl}1-(2- -
trinethylsilanyi-ethyoxymethyl)-I1findazol -5

yl]-1soquinolin- 8-yi }-nicotinanmi de: The. title conmpound was prepared in 76% -
.yield from-internedi ate 25a and internedi ate 55a simlar to the procedure
for intermediate 4la. 'H NMR (300 MHz, CDCI3) S 10.27 (s, 1 H), 9.48

(s, 1H) 929 ( dH),1B45 @~H)SHR3-7.88 (B318), 859( a0 1H U=, 8. 8HZ] 5 .5037.63 m.11Hﬂ)743 58

S0l 7 588732é&f’1'*1 SEp7 ik, 2B g o). Septg . epallgad e adih O O
3.67 (t, 2H, 1H)SH(s %)442)(1196.zm.aﬁﬁ(t.lzﬁ,ae:mm,zraa(mti(-&1zmprs(rw
Exanpl e 55- At(TdS‘U,QH }_bl—-lﬁegz@%msd pl -2-yl)-7 Hindazol -5-yl]- isoqui

nol i h- 8-yl }-nicotinam de: e conpound was prepared in 78% vyield

by the SEMPdepr ot ef®) iiprmsdiate fer Wﬂﬁ?%%“'ﬁﬁ?ﬂl‘@ryhhﬂ'ogous to the

procedure for tamemmyisaryl-ethddyiethyl)k f9thdilel5-iNBmelfyi- a?n- -
13.04' (s. 1 H) 1098’2%21%, ”é4(sl o Pl % lgal8Hz
8.83 (dd,1 H % = 4.8, - 18Hz)865(s'H),859(slH) 845850 (m
. 4H), 7.52-7.66 (m Sdédhe prock8uré lber istemitdjate MﬁbovéC‘H NSN3 OD MHi, BDm C H,

N. M 20 (ES) / I 3- :
‘H Benzoi m dangqzl_g%) %goﬁ)ggdq?szf?”{ﬁ ?%S'ﬁ" éﬁi} @tﬂ?é’ml\%éw%) 1) Ac,O.
“0i E& CHC 1052 7397 526(mp 1H), 744ddKIAL 9164872 SHZ) (N7 PP(m 2H) §83 (ogH), 3.77-

' (L 2H, J=6.3Hz), 3.65 (1, 2H, J = 8.1Hz), 2.82 (1, 2H, J = 7.5Hz), 2.24 (s, 3H), 1.88

1.95 (m, 2H), 1.74 (br s, 1H), 0.94 {t, 2H, J = 8.1Hz), -0.05 (s, OH).
. (f) Example 59 - (E)-3-{5—[3-(1 H-Benzormldazol-z-ylH H-mdazol-S-yl]-4-
methyl-pyndln-:i»yl}«prop-z-en-'l-ol.

1_5 , The title compound was prepared in 50% yield by the SEM-deprotectxon of
intefmediate 59d in a manner analogous to the procedure for example 41.. H NMR
(300-MHz, PMSO-ds) § 13.78 (s, 1H), 13.02 (s, 1H), 8.63 (s, 1H), 8.43 (s, 1H), 8.35 (s
1H), 7.75 (d 1H, J=8.7Hz), 7.63 (br.s, 1H), 7.55 (br s, 1H), 7.46 (dd, 1H, J=8.7,
1.5Hz), 7. 20 {br s, 2H), 6.83 (d, 1H, J= 15.9Hz), 6.37-6.46 (m, 1H), 4. 99 (t 1H,J=

20 5.4Hz), 419 (s, 2H), 2.23 (s, 3H). Anal. (Ca3H1gNsO « 0.6 H,0) C, H, N.-MS (ES)
[m+H})z calcutated 382, found 382.

(9} Example 60 - (E)-3-{5-[3-(1 H-Benzoimidazol-2—yl)—1 H-indazol-s-yll-df-
methyl-pyridin-3—yl}-propan-1 -ol:
The Irtle compound was prepared in 62% yield by the SEM—deprotect!on of

25 - intermediate 59¢ in a manner analogous fo the procedure for example 41. 1H NMR
(300 MHz, DMSO-d,) 6 13.77 (s, 1H), 13.02 (s, 1H), 8.41 (s, 1H), 8.37 (s, 1H) 8.30 (s,
1H) 7.73 (d, 1H,J= 87Hz) 767 (brs 1H), 7.52 (br s, 1H), 7.44 (dd 1H, J= 87
1 5Hz) 7. 19 (br s, 2H), 4.57 (1, 1H, J = 5. tHz), 3.49 (q, 2H, J=6. OHz), 274 (L, 2H,J=
7:8Hz), 2.21 (s, 3H), 1.69-1.79 (m 2H). Anal. (ngHz,NsO + 0.5 H,0) C, H N MS

30 '(ES) [m+H]Iz calculated 384, found 384.

_lg(a_ple 61: 5-f3-(1 H-Benzmmldazol-zle H—lndazol-S-vﬂ-él-et_yl_-

[3,4:]blgyridmﬂ
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H=pl 6- 08' C. 48A (ens) . 66b TSAFli~~Fi TF~73 C. 2" (a) Interng ﬁt-zl%&%a- N
(4-BroA o-1soquinolin-8-yi)-acetam de: 25 8- Am no- 4-4&ono-i soqui I'ne (300.
mg, 1.35 mmot), DI EA (O, m., 5.38 mmol), and acet anhydri de (255 pL,
-2.7 mmol) rred in chloroform (20 niL) at 111 .19 July 2004 WO
01/ 53268 P‘%/oﬁféyﬁli'OlM? . reflux for 16 hours. The sol uti on WlMREd with -
" H20 and brine, dried (Na2SO4), and concentrated in vacuo. The residue was
stirred in ethanol (6 m-) with HOAc (2. mnm-) at 72 C for 20 hours. The
solution was allowed to cool and was diluted with ethyl acetate. Organics
were washed with 1 N NaOH and brine, dried (MgS™), and concentrated in
vacuo. Purification by.silica gel chromatography (ethyl acetate) gave 232

ng ((65% of interrrediate 56a as a whitesgehid. "H NVR (300 MHz, CDCl 3)
510. 31 (s, 1 _ . A7 I(Lﬁn,n-u:lmH) 8.7 (s l—bf-hfw%i@*@. 7.97 ( 3H), 2.21 (s,
3H). Anal. “de__c__u,, N i Bdhat e 56b (1 -

H-Benzoim'dazol yl)-1€€2 10 tri thyIsHanm&ret hyoxynetiqyl )= 1

H- i ndazol -5-yl]-isoqui nolin-8-yl }#acetamni de: The title coneeund was-
prepared. in 80%yield fromintermedi ate 25a_and internediate 56a sinilar
to the procedure for_internedi ate 4l1a. ! VR (300 MHz, CDA 3) 810.39 (s,
1 H, 9.46 (s, 1 (s, 1 H, &GbRIg1H), 8.‘2‘3&‘;@5‘:"‘1'%0, 7.91 (d, 1
H J=7.2H), 7.8 dd, "1 H J = 7-Zk oaf. 72 (M SA%.36¥. 48-7.57 (m 3H),
. 724 115:7.28 (m1 H), eb. 83 (s, 2H), .65 (y=\2H J.= 8.@mHz), 2.35 (s, 3H),
0.95(t, 2H, .J = 8.1 Hz), -0.04 (s, 9HP. L) Exanple 56- N (4-13-(1
HBenzoi m dazol -2-yl )1 H I ndazol -5-yl]- . : -

ooy

61%)

{a) Inténnediate 61a-3 5-leromo-4-ethyi—pyrldlne°
“The titie compound was prepared i in 74% yield by the substltutlon of
. iodoethane for iopdomethane in the procedure for the preparation of 3 5-d|br0mo-4-
5 methyl-pyndlne (see Gu, et al,, Tet. Lett, 37, 15, 1996, 2565-2568). 1H NMR (300 |
| MHz, CDCl;) 8 8.49 (s, 2H), 2.92 {(q, 2H, J=7.5Hz), 1.12 ({, 3H, J= 7. 5Hz)
(b) Intermediate 61b-~ 5-(Bromo-4-ethyl-[3, 4']b:pynd|nyl
The title compound was prepared in 51% yield from intermediate 61a and 4~
pyridyl boronic acid similar to the procedure for intermediate 53a. 'H NMR (300 MHz,
10 CDCl;) 5 8.71-8.74 {m, 3H), 8. 28 (s, 1H),7.24 (dd, 2H, J = 4 51 5Hz) 270(q, 2H, J=
7.5Hz), 1.10 (t 3H,J="7. 5Hz) Anal. (C,gH"B:Nz) C.H, N. MS (ES} [m+H]Iz
ca!culated 263/265, found 263/265.
_ (c) Intermed!ate 61c- 5-[3-(1 H-Benzonm:dazol—?!yl)d-(2-tr|methylsﬂanyi-
. ethoxymethyl)-1 H—mdazol-s-yl]-4-ethyl-[3 4 Iblpyridinyl:
15 Intermediate 61b (188 mg, 0.71 mmol), intermediate 25a (385 mg, 0.79 mmol)
- and potassium phosphate (226 mg, 1.06 mmo!) were stirred i in DMA (6 mL)ngO (08
mL)ina ﬂask purged with argon. Telrakls(lnphenylphosphme)pallad|um (0) (82 mg,
0.07 mmol) was added, and the reaction stirred at 92 °C under argon for 16 hours ‘
" The solution was diluted with ethyl acetate, washed with H,O and brine, dried over -
.20 NaESO.s. and concentrated in vacuo. Punf‘ cation by sifica gel chromalography (75%
o 100% ethyl acetate/hexanes) gave 232 mg (60%) of intermediate 61c¢ as a clear oil. -
'H NMR (300 MHz, CDCly) § 10.18 (s, 1H), 8.71-8.75 (m, 3H), 8.57 (s, 1H), 8.41 (s,
“1H), 7.84-7.87 (m, 1H), 7.71 (d, 1H, J=8.Hz), 7.48-7.53 (m, 2H), 7.36 (dd, 2H, J =
. 4.5, 1.5Hz), 7.26-7.32 (m, 2H), 5.84 (s, 2H), 3.65 (1, 2H, J=8.1Hz),2.64(q,2H, J= '
25 " 7.5Hz),0.94 (1, 2H, J=8.1H2), 0.77 (¢, 3H, J = 7.5Hz2), -0.04 (s, OH). |
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| soqui nol in-8-yl)-acetam de: The title compound was preparedgnuR8Hoyi el d
by the SEM deprotection_of 20 internediate 56b . in a manner anal ogous to
_the procedure for exam. 41. "H NVR (300 MHz, ' dé) S:13.84 (s, 1 H),
13.03 (s, 1 H, 10.34 (s, i H, 9.56 (s, 1 H, 8.6 (s, 1 855(3,1
H, 7.82Wo8y5368 2H), 7.74 (t., 1 H. J = 7.2H), 7. 59- 7. BG‘%W""JFB" '
(d, 1 H J = 72Hz), 7.13-721 (m 2H), 225 (s, 3H).' Anal. (CZ H BN6O. 0. 4 _
H20 C -H N M (ES) [mtH] / z cal cul ated 419, found 419. 25. ..Exahpl e 57:
N4443- (1 H Cenzoim dazol-2- 1 Hindazol-5- y i -is uinolin-S- 1 "bent
‘l-amine . . 1 12 19 July 2004 WO 01/53268 PCT/US01/01477 0 1) HOACI Et OH
‘raf& 2 h’ .2) NaBH3CN 57a (44% 4 (P1~"Pd . Na2003 H2&d - 98C . 40h (M%)
Sm (a) |nterrred| ate B7a- Benz 4- br onp-i sogui not.i.ne- &yl ) :
. 8- Ami no- 4- br ono- i ED&xPMEIe fe %@Zéwmﬁi"ﬁgaﬁﬂgfﬁwyﬂﬂﬁ;%gkﬂuﬂﬁﬂ}ﬂ‘e (110

pL, 1.1 I’TTT’DI)[M[ﬂpﬁ]diﬁﬂEd i n et hanol (15 m)/HOAc (0.2 m) at reflux for 24

oS0 ol wadha kit uhiSa ol B IR ACGORERINT; | Lo (022
reacti on was irdérmetiatt Gfictih a iOnerahalogaty diveprovedule fet enamnpleodt. a’tHaNMBr gani cs
were ""aShgd Ydo'MitE, Dhis0Uy/s% A2 .68, 1H), 871 (0, 2H, J= 45, 15H),

8.51 (s, 2H), 8.40 (s, 1H). 7.78 (d, 1H, J=8.7Hz), 7.68(d, 1H, J= 7.5Hz), 7.49-7.56
(m, 4H), 7.14-7.25 (m, 2H), 259(q, 2H, J=7.5Hz), 0.69 (1, 3H, J=7.5Hz). Anal.
: (czeHmNS.osH,_O) C, H, N. MS (ES) [m+H)z calculated 417, found 417. '
| Example 62: 3-[3-(1 H—Benzoimidazol-z-leH-Indazol-s-vll*l-methvl- :
10 2.3 bl ridinyl T '

"

. {PhyP),Pd
dione
B 100°C . 164

(45%)

(a) Intermediate 62a - 3-(1 l-l-BenzolmIdazoI-z-yl}-S-:odo-‘l-(4-methoxy-
benzyl)—1 H-indazole: .
The title oompound was prepared in 59% y1eld from mtennedlate 19d and
16 phenyleneduarmne similar to 1he procedure for mtetmedlate ‘Ic' H NMR (300 MHz,’
DMSO- -dg) & 13.06 (s. 1H), 8.91 (s, 1H), 7. 70~7 78 (m, 3H), 751 (dd, 1H, J= 6.3,
. 2.1Hz), 7.19-7.28 (m 4H), 6. 88 (dd, 2H, J= = 6.6, 2.1Hz),5.72 (s, 2H), 3. 69 (s, 3H)
~ Anal. (szHﬂlmO) C.H,N. .
' _ (b) intermediate 62b - 3—(1 H—BenzmmudazoI-2-yl)—1-(4-methoxy—benzyl)—5-
20 (44 5,5-tetramethyl[1 3,2]d|oxaborolan-2-yl)-‘!H-indazole

. , | 119 - | Co
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concentrated in vacuo. Purification by silica gel chromatographyy(©3gf et hyl
.acet at e/ hexanes) gave 136 ng (44% of |nterrred| ate 57a as a Ilght yel | ow
sol i d. 'H'10 NMR (300 CDCI3) 8 9.61 (s," | H, 64 (s,1 H2'7.79 (t,
1H J=5 1/)755 t,-HJ:-81Hz)72874(m4H) 7.15-7.24
(m 2H), Ved #6831 H J = 8.4Hz), 4.53 (d, 2H, J= 5. 7Hz) PCHUSD1/01477  °
(C66H13BrN3) C, H, N. (b) Interrredl ate 57b- N-[4(3 (1 I—I-BenzmmdazoI 2
yl')-1-(2- trinethylsilanyl-ethyoxynmethyi)-1 H
| ndazol -5-yl]-1soqui nolin-8-yl]-benzyl-amne: '15 The W corrpound was
prepared in 72%yield frominternmediate 25a and internmediate 57a similar to
“the procedure for internediate 4l1a. 'H NI\/R (300 MHz, CDCI3) 8 10.02 (s,1
H, 9.38 (s, 1H,.882(s,1 , . 8.56' 1H), 782d1HJ:87Hz)
7.73 (d. 1H, .J° - 8 Thglitle compgundyyas prgpar "'873216 vield fromvinternyediede 62a5p a( m  9H) |
IH)17 4( gsl(g rﬂ&\n&ﬁd{bgoﬁsﬁ%e(ﬂepérkhonbhn?erﬁb&hleﬁeBﬁ-l(\IMFI @b mHz;, 23 (ZSH I
8.1 Hz), -0.0 ‘?‘délfi} 03((8)1?‘@%6%%7; ﬂﬁ?‘g ?@8(71341#"\3éﬁ?28r7§1(ﬂ‘£‘z161 J2 yiy1
H- i ndazol - 5- yl=]8.7,i058Mz),i 781l (dNHE-Nd DLFE)Y T 207120 ¢m, 41)36.89 (d] @HY J 2@0HHZ)8. 741153268
PCTI US0110%47 n leld by the
SEM depr ot éct Kd-r%p@#éétterrrgggﬁ%%\gg @h@‘%gq%ﬁ%gous to the
procedur e’ for exanfs)éntanmediate BRR S-E30DOMHmethyl-LAEIpYIdigyt13. 80 (s; 1 H),
13.01 (s,1 H, 9.73¢g( ; 781(m
3.7 50-7. 83 (om 35 lj[?ibro%o@-meﬁglé@nﬁlﬁe 5')7'5 @8140? é:(\ﬁ%l?_lﬂz]%star?ﬂ? 5 6. 52
(d, 1 H J = Fyfﬂ%@ zp-ﬁ‘ﬁwoi)yﬁre ff°d51 e(mﬁalbllnemmm5 HZO) C.
H N M (ES)afdom+Eﬂeirms(ﬁbmdy@h@sbh#ﬁypalfaeumb %I@@mﬁl vé%adaedl?» (1

' gl_zgegéﬁl ghﬁaz 9hd fhe r%&c'ﬁjbrlt L4320 460G for BE et & Shiion B4 Icgr{cQXtrateJ_' g010UA

vacuo and purified by silica gel chromatography {30% 1o 50% ethyl acetatemexanes
two purifications) to give 788-mg (49%) of intermediate 62c as a white solid. 1H NMR
B (300 MHz, CDCl,) § 8.72-8.75 (m, 1H), 8.70 (s, 1H), 8.46 (s, 1H), 7.78-7 84 {m, 1H),.
7.31-7.42 (m, 2H), 2.42 (s, 3H). Anal. (Ci1HsBriN;) C, H, N. :
i5 (d) Intermediate 62d - 3-[3-(1 l-!-Benzoimidazol-z-yl)-‘t-(&methoxy—benzyl)— :
1H-indazol- -5-yi]-4-methyl-{2, 3’]bipyr|dinyl-

The title compound was prepared in 76% yield from intermediate 62b and
intermediate 62c similar to the procedure for intermediate 61¢. 'H NMR (300 MHz,
DMSO-ds) & 13.08 (s, 1H), 8.73(d, 1H, J = 4.2Hz), 8.52-8.57 (m, 3H), 7.92-7.98 (m,

- 20 '2H), 7.68-7.72 (m, 2H) 7.58 (dd, 1H, J=8.7, 1.5Hz), 7.51 {d, 1H, J=7.2Hz), 7. 43¥
7.47 (m, 1H), 7.36 (d, 2H, J = BTHz) 7.17-7.23 (m, 2H), 6.91 (d, 2H, J= 87Hz) 579
(s 2H), 3.70 (s, 3H), 2.21 (s, 3H). Anal. (CssH2sN:Q) C, H, N.
' . {€) Example 62 - 3-[3(1 H-Benzoimldazol-2-yl)-1 H-lndazo:-5-y|]-4-methy|-
.[2,3’]b|pyndmyl
25 Intermediate 62d (400 mg, 9.77 mmol) was stired ina soluhon of- )
 concentrated H,SO, (1 mL) and anisole (1 mL) in TFA (8 mL) for 48 hours. The
solution was concentrated to ~3 mL in vacuo, and was then quenched with sat. -
NaHCOa and extracted with 4:1 ethyl acetate/THF. Organics were washed with brine.
dried (MgSO4), and concentrated in vacuo, Purification by silica gel chromatography
30 (0. 2% NH,OH/6% to 10% MeOH/ethyl acetate) gave 102 mg (33%) of example 62 as
a white sohd H NMR (300 MHz, DMSO-d,) § 13.78 (s, 1H) 1302 (s, 1H), 8.74 (d,
1H, J = 4.2H2), 857 (s, 1H), 8.53 (s, 1H), 7.51 (s, 1H), 7.93-7.99.(m, 1H) 7. 77 (d, 1H,
J=8.7Hz), 7.70 (d, 2H, J=7. aHz) 7.43-7.56 {m, 3H), 7.20 (br s, 2H), 2.23 (s, 3H).
Anal. (CasHigNs * 0.5 H:0) C, H, N. MS (ES) [m+H}/z calculated 403, found 403.
35 Example 63: 1- {5-13-(1 H—Benzoimidazol-zle H-mdazol-s-vl]-3 Mihydro-2H~
U,Tlnaphthvndlnd -yi}-ethanone
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.SEM 10 (a) Internedi ate 58a- 5-Brono-4-nethyl-[3,3")bipyridi W%'Jui 9954t|tle
-conpound was prepared in 54%yield from 3, 5-dt brono- 4- net hyl - |y I'ne and
3-pyridyl boronic aci dgmal ogous to the procedure jar |nterrred| ate 53a. ,
"~ ."H NWR (300 MHz, CDCl 8867871(m2H) 8. 59%¥dd, 1H, J= 2.4, 0.6Hz),
8.33: (s, wDlnA3%8 7.62-7.66 (m1 H), 7.39-7.44 (m1 H, 2PGHUSM0IZH). Anal.
'(Cl7 H9BrN2 0.1 H2O) 15 C, H, N. (b) Interrredl ate 58b - 3-[3-(1:
H Benzoi m dazol - 2-yl)-1-(2-trimet hyi si l anyl - et hoxynet hyI )-1
"H-indazol -5-y1] -4-net hyl -[ 3, 31bi pyridinyl: The Idl e conmpound was prepared
in 37%.yield frominternmedi ate 25a and internedi ate 58a anal ogous to the
‘procedure for .internediate 41 a. *H NMR (300 20 ‘MHz, CDCI3) 8 10.24 (s, 1
H), 8.68-8:71 (m 3H), 8.61 (s,1 H, 8.47 (s, 1 H, 7.85-7.88 (m- 1-H),

7.70-7.78' (m 2H), ef.42- 7 (msr3H) 7.33- (1§ 2H), 5.83 (s, 2H), 3.64
“(t, 2H J =8.1 2. %9 0285 %(A9" 2H,§ 8.1 Hz), -0.05 (s;
9H). (c) Exanple 88%w'3-[ 3sf 111- z' oi m dazol -2-yl}) -1 :

_H1ndazoi-5-yi]-4-ggthyl - [3,3" ] Rapyridinyi: 114 “Jul'y 2004 WO 01/53268
PCT/ USO1101477 The title conpound was prepared in 74%yield by the '
~-SEM deprot ection of intermedigte 58b in a manner anglogous, to the
procedure for- exarrple 41.° NVR . 300 MHz, go) 8 13. 79 (s, 1 H,
13.02 (s, 1 HL 8. 72 gﬂ W) . 8. A ©'1 H, J = 4.8,1.5Hz),
8.54 (s, 1 H) 2+ ()4 LA Y N B (m 1 H) 7.78 (d. 5
1. H J =8.7 7.697(d, 1 @ J = @5 Hz), 7. 49-7. @' (m 3H), 7.17-7.23
(m 2H), 2.16 (3,7 3H). An& NMC2$HIBN8 i 0.6 HR) C+'H N. M5 (ES) [mH Iz
cal cul'ated 403, found 403. 10 owe. vs --cam 'teo~c) 50 Exanpl.e 59: ' 3- 5-°
1 H Benzol m dazot-2- 1 HIndazol -5-neth - pyrl-din-3-yl>-prop-2-en-1-ol and:

were Oy

(65%}

(a) lntermedlate 63a - 5-Bromo-1 ,2,3,4~tetrahydro—[1,7]naphthyndme
Intermed:ate 54¢ (1.16 g, 3.08 mmol) was stired with tetrabuty!ammomum
fluoride hydrate (2.0 g, 7.65 mmol) in acetonitrile (16 mL)at72 °C for 18 hours The
‘5 solut:on was allowed fo cool and was diluted with ethyl acetate. Organics were
washed with sat. NaHCO; and brine, dried (Na,S0,), and concentrated in vacuo.

- Purification by silica gel chromatogl;aphy gave 524 mg (80%) of intermediate. 63& asa
white solid. "H NMR (300 MHz, CDCls) § 7.96 (s, 1H), 7.74 (s, 1H) 4.00 {brs, 1H),
3.28-3.33 (m, 2H), 2.74 {q, 2H, J = 6.6Hz), 1.92-2.01 (m 2H). Anal, (CgHgBriN,) C, H,

10 N ,
(b) lntermedmte 63b 1-(5-Bromo-3 4-dlhydro-2H-[1 ,7]naphthyndln—1-yl}—
ethanone: '
_ Intermediate 63a (212 mg, 1.0 mmol), DIEA (1.4 mL, 8.0 mmol), and acehc
' anhydnde {4.0 mmol) were  stirred in dry chloroform (10 mL) at 68 °C for 40 hours
15  The soluhon was washed with saturated NaHCOa and bnne dried (NagSO‘).
| concentrated in vacuo. Purification by silica gel chr_omatography (70% ethyl ‘
acetate/hexanes) gave 242 mg (95%) of intermediate 63b as a white solid. ‘H NMR
(300 MHz, CDCl) 5 861 (brs, 1H), 8.46 (s, 1H), 3.79 (q, 2H, J = 6.0H2), 2.83 (1, 2H,
- J=6.9Hz),2.93 {s, 3H), 2.01-2. 08 {m, 2H) Anal. (CmH“Bero) C,H,N. :
20 - (e) Intermediate 63c - 1-{5-[3-(1 H-Benzo:mndazol—2y!)—1 -(2-tr|methylsilanyl-‘ '
ethoxymethyIH H-indazol-s-yll-a 4-dihydro-2H-[1 ,T_jnaphthyridlod-yl}-ethanone'
The title compound was prepared in 83% yield from intermediate 25a and-
‘intermediate 63c similar o the procedure for intermediate 61c. H NMR (300 MHz,
, ~ CDCly} 6 10.06 (s 1H), 8.68 (s 1H), 8.55 (br s, 1H) 8.42 (s, 1H), 7.84-7.87 (m, 1H),
'25 77 (d 1H,J= 87Hz) 750-7 53 (m, 1H),746(dd 1H, J 87,1 5Hz) 7.27-732
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Exam le 60:3- 54341 H Benzoim dazol-2- 1 1H-indazol-5-eth tgridias3-ro
-an-1-ol Cb T8AF "1, (5099 1B W (a) Internediate 59a4 y

5- Br ono- 4- met hyl - pyri di n’-car bal dehyde: 3, 5- Di br dg-4- met hyl - pyri di ne

. (3.8g. 15. Jas stirfed in dry THE (150 nL) at -100 C N2l et her) under
argog. - nng[ﬁ&%lthl um (2.5 Min hexanes, 62 nm., 15.4 15% ?‘Wﬁ?lf‘) (/%

added dropwi se, and the reaction stirred for5 mnutes DMF (1.8 nl., 232

. mol.) was added, and the reaction was stirred for 20 m nutes at -100 C and
then for 115 1 9 July 2004 WO 0x/ 53268 PCTI VSO 101477 1 hour at -78 C. The
reacti on was quenched with sat: NH4CI- and extracted with -ether. O ganics
"were washed with brine, dried over Na2SO4, and concentrated in vacua.

Purification b % anes ave
R by o 2l 508 @ SR TE0 a0y RO Y PR LA 310 é. Fred,
"H NWR (300 I\ﬁ-ﬁHZ),GUE (8) 318), 1825 .93(m, 2H)1P,948t, 8K, (= 8.1H2)H0.0B(s3BH)( Anall H) ,
276(s #QB Sj\’l@gpNH N. (b) Internediate 59b-

(E)-3-(5- Brom) §/ pyridrn- 1)-acrylic acid ethyl ester. -~

| nt er nedi at e 59a ( Pl%ﬁﬁs“'lﬁr[ﬁ'@‘lHQQWI'“MW-@Q%WW&WH-@%O nmg, 4.5
10 rrrml) @nd A6 2HL A Fkabhthytidin-1-ylF2thadnk; Were refluxed in pyridine (5

) for “hour s Tlﬁg reaCti on was concentrated i.n vacuo and éurlfled by

sitica gel . chrordit 84 COPRPUNS Wes RieRyed inB e Yigld by ihe REdM-depjolectipp ok 50 ny
(601.6) .of |nt|ﬁtéﬁiﬁddiaaé 63¢ |59bnmeﬁamgbuy\hlth£prsﬁédufbforé*a%‘(ﬁomINMR CDCl 3)

| \?ZES?SHS, i %%§H5§?3§1§9-_01)#%é §1)5§)§'o?5(%, ") 878 1S hR), .48 B5, Py, 627
: (s, 1H), 7.75 {d, 1H, J = 8.7H2),7.67 (br.s, 1H), 7.49 (dd, 2H, J = 5.7, 1.5Hz), 7.20 (br
10 s, 2H),3.74 (t, 2H, J= 6.3Hz), 2.63 (1, 2H, J = 6.3H2), 2.27 (5, 3H), 1.79-1.85.(m, 2H).
Anal. (CoeHzgNeO) C, H, N. MS (ES) [m+H}z calculated 409, fourid 409.
_ Example 64: -l3-(1 H—Benzolmidazol-z-le H-Indazol-S-vl]—4-methvt—
- nicotinamlde

’ : 1) nBuld, THF, -100 °G O

L A . 83a

. I b b - &5 - 82°C.16h
‘ 64 - © 25a 0 =

15 S (- Intermediate 64a- 3- Brorno-4—methyl-5-carboxamoyl-pyrldine. |
_ A so!ul:on of 3 S-dlbromopyndme (3g, 11.9 mmol) in 150 mL dry THF was
coo!ed to -1 00°C (ether—Ng bath) and Buli (5 ml. of a 2.5 M solution in hexanes 12. 5
mmol) was added dropwise over 3 mlnules Aﬂer 2 addltional minutes
inmethylsntylssocyanate (3.8 mL of 85% solutlon 3.244g,24 mmol) was added to the
20 yellow anion and the whole was stm'ed for 30 minutes at—100°C, 30 rmnutes at —60°C
.. and then it was allowed to reach 25°C and shrred for 12 hours. The reaction was o
- poured into saturated aqueous NH,CI, extracted with ethyl acetate, the organic layers
~were washed with brine, dried (Na;S0Q,), and concentrated Purifi cataon of the reS|due
. by chromatography on snhoa 5:1to 10:t hexanes—ethyl acetate then 100% ethyl
25  acetate) afforded 236 mg {9%) of amide 64a. Ry= 0.09 (50% ethyl acetatein



15 3H), 1.35 (t, 3H, J= 7.2Hz). Anal. (C' leBrNCJZ) C, H N_. 16Quly 2004
I'nternmediate 59c- (E)-3-{5-[3-(1 H Benzoi m dazol - yI)-l-(2-
trinmethylsilanyl-et hoxy" hyl) | ' N L
H i ndgzol -5-y1]-4-nmethyl=pyridin-3-yl}-acrylic aci®ethyl ester: The title .
conpound Wé@ opsEphred in 83% yield frominternediate 25a‘MfU32®’01477 -
intermedi ate 59b simlar to the procedure for internediate 4la. "H NVR -
(300-MHz, C(c)CI3) 8 10.00 (s, 1 H, 874 (s, 1 H. 865 (s, 1 H, 8.55
(s, 1 H, 7.99 (d, 1 H J = 15.9Hz), 7.83-7.87 (m1 H) 7.71 (d;, 1 H J =
8.7Hz), 7.50-7.53 (m 1 H), 7.43 (dd, i H J 8.7, 1.5Hz), 7.27-7.32 (m
2H) , 650‘(d 1H J -15 9Hz) 584(s 2H) , 431(q 2H J- :'72Hz) 3. 65
“(t, 2H J = 8. g %% gg 1, 2H, J
25 8.1 Hz), @eweels HéJMﬁ( %anf?%h)e&ﬂ (955% 3?“@? 15“1)( ?:4'95( 11H

H Benzoi m dazcg bylﬁ.%((_@gqstmmg .hyl si'lanyl - et hoxymethyl)-1

H i ndazol -5-yl ] -4- ridi r op; 2-.en- on
“internmediate 59c (@i"ﬁ’d" '??‘R‘n‘g'l[%q}'ﬁaﬁ?zﬁ idﬁﬂ'ﬂy}%@"@'gl‘ﬂﬁwwopw se
to a stirred wmmtmmmu&ms;mnmhwnuumwp in ether (10 nL) at O
C. The reagtion wa room
.terrperat_urg The rihg{lon &a&'%éés cﬁg’agé 7%%%ter aklger}g%ﬂrg%c e(%1 W'th ethyl
‘acetate. O ganewdmer@amhetp the procedurefor intermediate Gde. KhNMBA30GMHZ,
-concentrated idhay zﬁqam )faléésa(glﬁ_n Q&él H)g%g§'1gp§%g@(n§ - (50%to

100% et hyl acet at hexa nter medi ate 59d as a

et e ) e B Dy 47 Gl Boh ST, FHA B ( 350°
Mz, CDCl 3) 8 (@, 29, 633 (bF sHH), 899 fbrss1H)15.8D (s, BHR 3. e@%:,zﬂﬂ,ﬁ-tai-&yhuowm WO

01/53268 P / 7.83-7.87 (m "1 .69(d, 1H . J
8. 7THz) , g‘%]‘&% ﬁk)“é’rggﬁsca‘é@ 111, J=83, 11. él 1|)H) 7. 26- (7 32 (m
72H) 4 6.86 (d, 1 H(c)Ixamﬁleaﬂz)s-[mﬂseﬁzolmic(azm-z-ywinmammw4 42 (br
s, 3.65 gcoﬁgggnbd} 1 Hz) 2:28 (s, 3H), 1.73 (br s 1 H, 0.95 (t,
2H, J 81H%$ 5 (e) Internediate 59e - (E)-3-{5- 13- (1

H Benzoi mi dazol= 2yT§1q_t-t{ez=nmpwrr¢évwr§w@nw|77%t %@?ﬁmdewmm of

H-1 ndazol - 5- ylidterfiretfiaic8abrid¥ frisfhérabatbbdusit tedrockdure for example 41. H NMR'
-' 15 (300 MHz, DMSO-dg) & 13.80 (s, 1H_), 13.03 (s, 1H), 8.54 (s, 1H), 8.50 (s, 1H), 845 (s,
1H), 8.05 (s. 1H),7.76 (d, 1H, J= 8.7H2), ?68(brs 2H), 7'44-7 52 (m ."éH) 7.16-
7.22 (m, 2H), 2.29 (s, 3H). Anal. (CZ,H,SNGO «0.55 HZO) C, H, N. MS (ES) [m+HYz
calculated 369 found 369. :
 Example 65: 3-(1 l-l—Benzo:midazol-2-vl}-5—l5~(1 H-lmldazol-4-vl)-4~methyl-ggridm-

20 3—3! -1 H—lndazol

n're—cu,—w-c ssua.mEA \é/@;ﬂl
B, i ,E : B .
B’ﬁ:re - (14‘5)

e

(a) Intermedlate 65a - 3-Bromo-4—methyl-5-1 i-l-nmidazol—tl-yl-pyndme. 7 ,
To a stirred suspensmn of tosylmethyl lsocyamde (1.02g,5.25 mmol) and 3-
bromo-4-methyl—5 formyl pyndme {(1.0g,5mmol)in 5 mL of dry ethanol was added '
25 - finely powdered NaCN (25mg, 0.5 mmol) at 25°C. After 30 minutes the reaction was

- 123 _




01: See the procedure for internediate 59d above. 'H NWR (BOQQWZOO%DCI 3)
-8 10. 17(s 1 H, 8.63 , 1 H, 840 (s, 2H), 7.8za7.87 (

(d, ' H J = 8. 7Hz), 10&49-7—.52(m 1H, 7.43( 1H J 8715Hz)
7.26-7.31 5. 83 2H), 3.77 (t, 2H, J 6. 3Hz) ,

8:1 Hz), 2‘&@”(%?&8 2H, 3 = 7.5Hz), 224 (s, 3H)1 "88- 1,95 (P&“%@d’(’{f"h (b

s, 1 H, 0.94. (t, 2H, J =8.1 Hz), -0.05 (s, 9H): (f) Exanple 39-

(E) 3-(5-[3-(1 H-Ben20|mdazol 2 yl)-1 ff-indazol -5-yl]-4-

net-hyl - pyri di n-3-yl)-prop-2-en-1-ol: . 15 The tide corrpound was prepared

in 50%yield by the SEM deprotection of |nterrred| ate 59din a manner

anal ogous to the procedure for exanple 41.. '"H NVR (300 .MHz; DMSO de) 8

13.78 (s, 1 H);ooa&éi 1|rl)=.-, SHtfA ;
W & (d 135’ r é’d{o%noﬁ re ?f ?oﬁ&as&dddhlo§séﬁmﬁe%§oldﬂbniﬁﬂ_r§rﬁ '9§46 (dd.
1H J= %‘ﬁ&‘?m'r" az%?ﬂ{%’r‘"‘ge angiheated tog Gfor 24 hOHfSrPsolmaﬁd 6.37- 6. 46
E rcr:jz 5 h I;)N,50409@or(cémra1|oir|folldwéiiby‘fchﬂdri?a)togrdpr@%n Hlica A1, eliﬁyl ta&alétggagﬂfgas ﬁngigz '
mt ul at e Qun _
(g) ‘Exanple 6 g?qéﬁgé"? é,“J[N G %‘iﬁ%ﬁﬁ?&ﬁ é% 3po\MHz, DMSCda 81 - 5-y1 ) .
et hyl-- pyr$ di 1285 (i) 1) &Ptarts, 1) 8.ESTIE1H)AL.63 (DR WISA (VA8 [ SEIS/3H). i N 62%
yield by the SEM Gek LN a nner
anal ogous. to t he pr “)é ure ia%%%%frgﬁd%g{hgﬁgk@etﬁﬁww DVBSO- d5) 18
1 13.77 (s, r&thomn@bm—smm-dq;ol-ﬂumm@nq H, 8.37 (a, | H), 8.30 (s,
. 7 730d, 1R ;rfenﬁedm o 44(dd,1
HERRARE n %5a asﬁgEl\ﬁJpFotécled]m h&% y%ldaﬁa én@t .i'a&@, 29 (q,
oH, J = 6. OHz"‘e P?"?‘!Pf?fmweg'a*e @aehiwﬁz M{“&C%%)SQGB(;. 1H78.60m 2H) .
ég?rl EX( C ’ltml\{sm@,ﬁmr?@)mg:?zhird NH, VS 138124, 533 (E1oHy) Hés%ﬁaéwwgaé ﬂfi‘z)3§§a found
arrpe |nazo---'-
] 3.41bl pyri dﬁ%ﬁ”’i‘l?“ i‘gz'%dl yE ﬁ%ﬂd wsﬂélﬁ%ﬁég(%ﬂﬂ%’"sosn
(c) intermediate 65¢ - 31 H-Benzoirnldazol-2—yl)—5-{5—[1-(2- -
trlmethylsrlanyl-ethoxymethyl)—1 H—lmldaon—yIHmethyl-pyridin-S—ylH -{2--
trimethylsilanyl—ethoxymethyl)-1 H-indazole:
15 - The Iltle compound was prepared |n83%yreld from mten‘nedaate 25a and
intermediate 65b similar to the procedure for intermediate 61¢. TH NMR (300 MHz,
~CDCl3) 8 10.09 (s, 1H), 8.85 (s. 1H), 7.70 (s, 1H), 8.50 (s 1H), 7.84-7.88 (m, 1H},
7.68-7.74 (m, 2H), 7.47-7.52 (m, 2H), 7.26-7.31 (m, 3H), 5.84 (s, 2H), 5.36 (s, 2H),
3.55-3.68 (m, 4H), 2.41 (s, 3H), 0.92-0.98 (m, 4H), -0.01 (s, 9H).-005(s oH).
20 {d) Example 65 - 3-(1H-Benzoirnidazol—2—yl)—5—[5-(1H—mldazol+yl)—4-
methyl—pyrldln-s-yI]-1H-mdazole
The title oompound was prepared in 43% yield by the SEM-deprotechon of
rntermedlate 65¢ in a manner analogous to the procedure for example 41. 'H NMR
(300 MHz, DMSO-d,) 6 13.78 (s, 1H), 13.02 (s, 1H), 12.38 (s, 1H), 8.83 (s, 1H), 8.47
25 (s, 1H), 8.35 (s, 1H), 7.83 (d, 1H, J=0.9Hz), 7.76 (d, 1H, J= 8.4Hz),8.69(d, 1H, J=
7.5Hz) 7.47-7. 51 (m 3H), 7. 16-7.22 (m, 2H), 2.37 (s, 3H). Anal. (ngHﬂN,-zs HzO)
C.H,N.MS (ES) [rn+H]Iz calculated 392, found 392.
Examgle 66: 4—[3-(4 56 7—Tet__hvdro-1 Hbenzolmidazol-z-vIH H—Indazol-s-yl]-

isogumo!in
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PCT/ US01/ 01477 Slb (Ph, P)4Pd. KaPO, H oQVA 92'C 16h (60 (ah9lukeoordi ate
61 a- 35-Di brono-4-ethyl-pyridine: The tale conpound was prepared in 74%
yield by the substituti of | odoet hane for iodo hane in the procedure
for the preparation of 5-di brono-4- 5 net hyl -pypii ne (see Gu, et al.,
Tet. Lett 15, 1.996, 2565-2568). 'H NVR (300 Mz, so/ofss- 49. (s,
2H), ‘2. 92WPd315§4ﬁ8 J = 7.5Hz), 1.12 (t, 3H, J = 7.5Hz). (b) TInternediate 61
b- 5-(Bronp-4ethyl-[3,4" ]bipyridinyl: The title conmpound was prepared in
51% vyield frominternmedi ate 6la and 4- pyridyl boronic acid simlar to the
procedure for internediate 53a. 'H NWR (300 MHz, 10. CDCI 3) 8 8. 71-8. 74
(m.3Y), 8.28 (s, 1 H, 7.24 (dd, 2H, J 4.5, 1. 5Hz) 2.70 (q 2H, J =
7.5H7}, 1.10 (t, 3H, J= 7.5Hz). Anal. (ClZHllBrNZ) C H N' M (ES) [m+Hvz

cal cul ated 2631265, fougd 2631265. (c) Intermediate 61 ¢ 5-[3-(1

.H Benzoi mi dazol - 2ydy - 1- trimethyi §M anylo oet hoxyrret hyl)-1

H i ndazol - 5-yl -,@t hyI 3,4" Jbl i |nyI LS |ate 61. b (188 ny,
0.71 mol ), i é’g"a (385 retux 380 POt @ssi um phosphat e

(226 ng, 1.06 nqu wergo,‘,stlrred i ﬁm (6 m.) M8y (0.8 nL) in a flask
purged with argon. Tetrakis(tript#n hosphi ne) pal | adiurn (0) (82-ng, 0.07
nmol ) was added, and the reaction stirred at .92 C under argon for 16 hours
The solution was_dilutgdwith ethyl acetate, wgshed with H20 and bri ne,
dried over ~ 20 ()] Purification by silica
gel chromat ograp R [ﬁ nes) gave 232 ng (60%
of intermediate 61c asalclear oil. . ' H\NWR , CDCla) 8 10.18 %s,
1I—I),871875(m‘§‘|—|),57(§“*’1l—|) 8. 44 ‘,784787(m 1H,
7.71 (d, 1HJ-BHz)748753(m2H) 36.~(dd, 2H, J = 4.5, :
1.5Hz), 7.26-7.32 ((amm&hbedla&%s-mdﬁ-ﬂd.,,s,erre(lwdrc&ﬂi-bsnzoi@idlazﬂza-yl)-z 64 (q,
2H,J-257 Hz%?zo%%(t 2HJ:. Hz), 0.77 (t, 3H, J = 7.5Hz), .
-0.04 (s, 9H) -

A solution of intermediate 7b’ (500 mg, 1.24 mmoel), 1,2-cyclochexanedione
5 '(146 mg, 1.3 mmol), and ammonium acetate {575 mg, 7.44 mmol) in ethanol (12 mL)
" was stirred at reflux for 4 hours. The reaction was diluted with ethyl acetate and
washed with brine, dried {Na,SO4), and concentrated in vacuo. Purification by silica
gel chromatography (20% ethyl acetate/hexanes) gave 366 mg (60%) of the title
compound as a light yellow foam. 'H NMR (300 MHz, CDC) § 9.47 (br s, 1H), 8.88
10 (d, 1H, J=0.9Hz), 7.69 (dd, 1H, J=8.7,1.5Hz), 7.31 (d, 1H, /= 8.7Hz), 5.67 (s, 2H),
3.52 (i, 2H, J=8.1 Hz), 2.70 {br s, 4H), 1.89 (br s, 4H), 0.88 (t, 2H, J = 8.1Hz), -0.06
(s, 9H). Anal. (CooHzrIN,OSi) C.H,N.
(b) Intermediate 66b- 4-[3-(4,5,6,7-Tetrahydro-1 H-benzoimidazol-2-yl)-1-
(2-trimethylsitanyl-ethoxymethyi)}-1 H-indazol-5-yll-isoquinoline:
15 The fitle cbrnpound was prepared in 75% yield from intermediate 66a and
isoguinoline-4-boranic acid (‘EP 976747) similar to the procedure for intermediate 7d’.
" 'H NMR (300 MHz, CDCls) § 9.57 (br s, 1H), 9.28 (s, 1H), B.67 (s, 1H), 8.68 (s, 1H),
8.04-8.08 {m, 1H), 7.85-7.89 (s, 1H), 7.57-7 70 (m, 4H), 5.80 (s, 2H), 3.63 (t, 2H, J =
'8.1Hz), 2.7 (brs,4 H), 1.86 (br s, 4 H), 0.96 (t, 2H, J = 8.1H2), -0.03 {s, 9H).
20 . (c) Example 66-4-[34,5,6,7-Tetrahydro-1H-benzoimidazol-2-yl)-1H
indazol-5-yl}-isotquinaline: B
The title compound was prepared in 64% yield by the SEM-deprotection of
intermediate 66b in a manner analogous to the procedure for example 41. 'H NMR
(300 MHz, DMSO-d) 5 13.31 (s, 1H), 12.25 (s, 1H), 9.36 (s, 1H), 8.49 (s, 1H), 8.43 (s,
25 1H), 8.24 (d, 1H, J=7. 8Hz) 7.69-7.85 (m, 4H), 7.53 (dd, 1H J =87, 1.8Hz), 2.50 (br
s, 4H), 1.73 (br s, 4H). Anal. (CosHyoNs » 02 H,0) C,H, N ‘MS (ES) [m+H}z
calculated 366, found 366



-19 July 2004 WD.01/53268 PCT/US01101477 (d) Exanple 61 - 19 July 2004 .
5-13{11- benzoi m dazol -2y1)-1 H i ndazol -5-yl]-4-ethyl- 13, 41bi pyridinyl: The
title conpound was prepgeed in 61 %yield by the deprot ecti on of
internediate 61 c in a ner anal ogous to the proC®dure for exanple 41. 'H
NVR 5. (wB@iMies DVBO-d6) 813.79 (s,1 H), 13.02 (s, 1 HrecBudeofed, 2H J °
= 4.5, 11.51-1z), 8.51 (s, 2H); 8.40 (s, 1 H, 7.78 (d, 1 H J = 8.7Hz), '
7.68 (d, 1 H J = 7.5Hz), 7.49-7.56 (m 4H), 7.14-7.25 (m 2H), 2.59 (q,
2H, J = 7.5Hz), 0.69 (t, 3H, J = 7.5Hz). Anal. (C26H20N6 + 0.3 H20O) C, H,
N. M5 (ES) [m+H/z cal cul ated 417, -found 417. Exanple 62: 3-13-fl

. H.Beagoi m dazol - 2-yl >wl Hindazol -5-yll-4-nethyl 10 12, 31bl pyridi nyl oft
(Ph. prd. KKPO, NzZO D' 921C. is h (769 (a) Internediate 62a - 3-(1

H- Benzol m dazetambiy 63:- 13 thylk5Hph@i midzealE2y)-1 Hihdadotladilt e The title
conpound was Ere&)are In 59%yield frominternediate 19d and 15

phenyl enedi a | ar to the procedure for internediate 7c'. 1H NVR (300
MHz, DMSO d6) 813. 06(s H) , 95,1 7.70-7.78 (m 3H), 751 (dd, 1 .
H J =6.3, 2. 1 H {;%’ Py = 6.6, 2.1 Hz), 5.72

(s, 2H), 3.69 [3 N40) ﬁ“"‘m“:?."fﬁj Intermediate 62b -

. (&
3-(1 H Benzoi M daxgj 2»—@%—1—(4 it Neky- benzyT) -dom 20 .
yl[1,3 THI oxabo an-2-yl)- 1H4ndazo| 119 19.July 2004

(4,4,5,5-tetranst

WD 01/53268 PCT/ US01/ 01477 The tithe conpound was prepas ed in 73% yield
frominternediate 62a in a manner anal ogous tp t he preparatlon of

i nternmedi ate 1 ' (300 MHz, )

* H,S0,, TFA. anisole
A —— et —

{15%}

(a) Intermediate 67a- 5-lodo-1 -(4-methoxy-benzyi}-:i—(4-methyl—5—phenyl—
5  1H-imidazol-2-yl}-1H-indazole: ‘

The title compound was prepared from intermediate 19d and 1-phenyl-1,2-
probaned‘ ione similar to the procedure for intermediate 66a. 'H NMR (300 MHz,
CDCl5) 8 9.87 (br s, 0.5H), 9.71 (br s, 0.5H), 8.98 (brs, 0.5H), 8.92 (br's, 0.5H), 7.84
(d, 1H, J=7.2Hz), 7.61 (dd, 1H, J=8.7, 1.5Hz), 7.44-7.563 (m, 3H), 7.31 (d, 1H, J=

10 75Hz), 7.11 (appd 3H, J=8.7Hz), 6.81 {dd, 2H, /= 6.6, 1.8Hz), 5.49 (s, 2H),3.77
(s, 3H), 255 (s, 3H). Anal. (CasH21INO) C, H, N.

(b) Intermediate 67b- 4-[1-(4-Methoxy-benzyl)-3-(4-methyl-5-phenyl-1H-
imidazol-2-yl)-1H-Iindazol-5-yl]-isoquinoline: '

The fitle oompound_was prepared in 75% yield from intermediate 67a and

15  isoquinaline-4-boronic acid (EP 876747) in a manner analogous to the procedure for
intermediate 7d’ 'H NMR (300 MHz, CDCl;) § 9.97 (br s, 0.6H), 9.85 (br s, 0.5H),
9.28 (s, 1H), 8.76 (br s, 0.5H), 8.70 (br s, 0.5H), 8.59 (s, 1H), 8.03-8.10 (m, 1H), 7.90
(brs, 1H), 7.75 (brs, 1H), 7.37-7.68 (m, 8H), 7.20-7.26 (m, 2H), 6.86 (dd, 2H, J = 6.6,
© 1.5Hz), 5.60 (s, 2H), 3.78 (s, 3H), 2.54 (br s, 1.6H), 249 (brs, 1.5H). '
: 20A _ * {c) Example 67- 4-[3-(4-Methyl-5-phenyi-1 H-imidazol-2-yi)-1H-indazol-5-
-yi]-isoquinoline: ' _
The title compound was prepared in 15% yield by the PMB-deproteéﬁon of
intermediate 67b in a manner analogous to the procedure for example 62. HNMR
- (300 MHz, DMSO-d;) 8 12.67 (s, 1H), 13.02 (s, 1H), 9.38 (s, 1H), 8.57 (s, 1H), 8.53 (s,
25 . 1H),8.25 '(d, 1H, J=7.5Hz), 7.66-7.91 (ni, 6H), 7.57 (dd, 1H, J=8.7, 1.5Hz), 7.30-
"~ 7.33(m, 2H), 7.15-7:18 (m, 1H), 2.50 (s, 3H). Anal. (%H19N5 *05H0)C, H,N.
MS (ES) {m+H)z calculated 402, found 402.



DMSO-d6) S 13.03 (s. .1H), 8.93 (d, 1H J= 4.2Hz), 7.78—7;84%1 Ju|2:2;3047'73
(dd, - 1 H, .J 8.7, 0. 9Hz) 7.51 (d,1 H J = 72Hz), 7.20-7.27 % AFY " 6. 87
(d, 2H, J = 8.7Hz), 5.7 5 (s, 2H,;3.68 (s, 3H, 1.34 (s, 12H). Anal.
(C~8Hx98N403) C H N @ Internmediate 62c- ’

o' - Brorm 4' hyl -[2, 3" ]'bi pytidinyt: 3,5-D brono-4-nethyl - j di (2.0

g, 7.8 6‘%2 tnbutyl stannanyl- pyridine (2.4 g, 6.5¥ﬁﬁ&%ﬂﬂ@#@65ti rred
in di oxane (20 m.) in a flask purged with argon.

~ Tetrakis(tri phenyl phosphi ne) -pal | adi un{0) (600 ng, 0.5 nmol) was added, 10
and the reaction stirred at 100 C for 80 hours. The sol ution was
concentrated in vacuo and purified by silica gel chromatography (30%to
50% &t hyl acet at el hexanes; tvvo purlflcatlons) to gi ve 788 ng (49% of
i ntermedi ate @2 A - | ) C _ .75 (m
.1 H), 8.70 (s
2H), 2.42 (s, bgn Die Brnine C H N 15 (d)
3-[3-(1 HBenzoi mdazol 2y|) 1=(4- met hoxy- benpyl) 1
-H I ndazol - 5-yl ] -4-ggt hyl - [jzzh]bl pyri di nyi Ql!" title conpound was prepared
in 76%vyield fr nt er nedate «@2dar and i edi im
procedure for j nedi at e 6gc * H NVR (300 v?;' 6). 8 13.08 (s,1 H),
873(d 1H J .2Hz)85@m857(m3|—|) 27989"Qm202H) :
7.68-7.72 (m ZI—B", 7.58 (dd.. 1 H J 87 51;12) 7.51 (d, 1 H J = 72Hz),
"7.43- 7,47 (m 'l Hy 7.36 (d, 2H,.J 87H{,,)ﬁ 7.17-7.23 (m 2H), 6.91 (d,
2H, J = 8. 7THz)>» (s, 3.70. (s 221 (s, 3H). Anal. (C33H26N6Q

C, H N (e) e 62 - 1 H {dazol -2-yl)-1
H| ndazoi - 5-yl ] - 4n€tityl - — i pyfi

5 Internmedi ate 62d (400 ng,
9.77 mmol) was st d in &®8olution of entrated H2SO4 (1 nl) and

I niermédi até 62d -

anisole (1 mL) i-A(TEA (8 nmL) for 48 hourssH The solution was concentrated
to.--3 nmL in vacuo, and was then quenched with sat. -NaHCCB and extracted
with 4:1 ethyl acetate/ FHF. . O ganics re washed withbrine,  dried (MgSOH),
and concentrated in yacuo. Purifi on byesdhikga gel chromatography.. 30
(0. 2% NHAOH 6%mt0N @a M OH et ate) gape»102 ng (33% of exanple 62
as . a white soli¥e HNI\/R(SO O .(s, 1 H, 13.02 (s,1
H, 8.74 (d, 1 H, &= 4 2Hz), 8.57 , 1 H, 8.53(s,1 H, 7.51 (s, 1°'H,

7.93-7.99 (m. 1 H), 7.77 (d, 1 H -~J= 8.7Hz), 7.70.(d, 2H, J= 7-.8Hz),
7.43-7.56 (m 3H), 7.20 (br s, 2H), 223-(s, 3H).

%@3 I W
" Tem “ ,—'@
,.—N\
(a) Intermediate 68a - {2-[5-lodo-1-{4-methoxy-benzyl}-1H-indazol-3-yl}-
5  1H-benzoimidazol-4-yimethyl}-methanok:
The title compound was prepared in 40% yield from intermediate 19d and
intermediate 23b similar to the procedure for intermediate 7c'. 'H NMR (300 MHz,
- -DMSO-d,,-) 5 13.02 (s, 0.5H), 12.87 (s, 0.5H), 8.91 (s, 1H), 7.64-7.77 (m, 2.5H), 7.37
A (dd, 0.5H, J=7.5, 1.5Hz), 7.18-7.27 (m, 4H), 6.88 (d, 2H, J= 8.4Hz), .73 (s, 1H), .
40 571 (s, 1H), 5.14-5.24 (m, 1H), 5.03 (d, 1H, J= 57Hz),486 {(d, 1H,J= 57Hz) 3.69
. (s.3H).
(b) Intermediate Gab {2-[5-lodo-1-(4-methoxy-benzyl}-1 H-mdazol—S-yI]-
1H- benzoimidazol#ylmethyl}-dlmethyl-amlne
_ Intermedlate 68a (2.5 g, 4.9 mmol) and DIEA (1.38 mL, 10 mmol) were stirred
15  inTHF (90 mL) at 0 °C. Methanesutfonyl chloride (0.76 mL, 9.8 mmol) was added,
' and the reaction stirred for 2.5 hours at 0 °C. Dimethylamine was bubbled through
- the solution for 1 minute, and the reaction was allowed to stir for 2 hours while
warmirg fo room temperature. The solution was quenched with H,O and extracted
. with ethyl acetate. Orgaﬁics were washed with sat. NaHCOs and brine, dried |



Anal . (C2sH/9N6 * 0.5 H20) C, H N M (ES) [mtHyz cal cul ated Jﬂ@%goﬁound
403. 35 Exanple 63: 1- 5- 3 1 H Benzoimdazol- 11 Hirtdazol - g ‘
dro-2H [i 7)naphthyri djga-1-yl}-ethanone 120 19 J 2004 WO 01/53268
PCTIUSQ / 01477 plEA 6 . 40 h (a) Internediate 6

5- Br ono- Wwa odsthet et r ahydro- 11, 7j napht hyri di ne: Interrreduanm@dlolﬂl 16 g,
3.08 mmol ) was stirred with tetrabutyl arnnmoni um fl uori de hydrate (2.0 g,
7.65 nmmol) in acetonitrile (16 M) at 72 C for 18 hours. The solution was
allowed to cool and was diluted with ethyl acetate. Organics were washed
with sat. NaHCO3 and brine, dried (Na2SQ4), and concentrated in vacuo.
Pus+$4. cation by silica gel chromatography gave 524 ng (80% of

i nteffredi ate. 63a as a, white solid. 1H NWR (300 MHz, CDCI9) 8 7.96 (s,1
H), 7.74 (s, YN)SOMN aA0 coriventsatddn vac@B -FriBSitiombpy slidp, geEcHMn{nqgraﬂH (02%

.6Hz), 1. 92- diate 63b
- 1 (5) Br ono- :ZiN'g‘bcﬁ'P %%/ME @I—%ﬂ%‘:ﬁl{egﬁﬁ %;drﬂl@d(lgﬁ’ ﬁgfgné@néﬁmtéiﬁ%bn%ﬂ ﬂ%ﬁr Imild:aat e
63a (212.ny, fba. THIdIMR (300 Bkz( QDAL 9.0B(d0T bt §-9HaNEBRd  HeY = 78Ma)dr i de

4.0 mol f 15
gI'he smt |) o\rll\efv\gas(% {'ﬂ%d éf] 1dg}¥z%%ﬁ % Rﬁl\'la %H;fﬁg %—E r%ge E:Jrﬂdé%lglazggi)

and concerft raR"BcBWl(aPaétﬁ")P%?fﬂfﬁséﬁi ion by silica gel chronmatography (70%
ethyl acetate/ h;}%ﬁﬁﬁ}mwyﬁ L[G-(i%‘iﬁoﬂfbehﬂilps-(ﬂads,sttetrﬁﬁbthgs a whiite

solid. 1H NMWR l%atwoa > %&vg?agﬁg-wyg’g%@pm%%@gﬁﬁh%&lf 7gH§q,

2H,- J = 6. OHA}32
Anal . (ClOHltW@-aﬁ‘neH N. 20 (c) Internedi ate
63c-1-(5-[3-(1HB thyl)-1H
ndazol -5 yo. 3. 4- ATl SYHEHq oo h'eﬁﬁ“eﬁ resrRbgron #‘W"‘%ﬁ‘%ﬁwﬁﬁe litie
conpound 10as tpﬂepaetmﬂ fonthg Beépprasionl o lﬂf@mﬂﬁt%i%dﬁd‘i“éﬂmmcnc a) 8

9.11 (s, 1H), 7.82 (dd, 2H, J = 8.4, 0.9Hz), 7.35 (dd, 1H, /=84, 0. 9Hz), 7.16-721 (m,
4H), 6.85 (dd, 2H, J= 6.9, 1.8Hz), 5.64 (s, 2H), 3.80 {br s, 2H), 3.76 (s, 3H), 2.35 (s,
6H), 1.37 {s, 12H). '
(d) Intermediate 68d - Dimethyl-{2—[5-(4-methyl—[3,4’]bipyr§dInyl-s-yi}-‘! «{4-
15 -methoiy-benzyl)dH—indazol-a-yl]-1 H-benzoimidazol-4-ylmethyl}-amine:

' The title compound was prepared in 85% yield from intermediate 68¢c and
intermediate 53a similar to the procedure for intermediate 61c. 'H NMR (300 MHz,
CDCl,) § 8.69-8.75 (m, 4H), 8.57 (s, 1H), 843 (s, 1H), 7.75 (d, 1H, J=8.1Hz2),7.46

_ (d, 1H, J = 8.7H2), 7.34-7.40 (m, 3H), 7.25-7.28 (m, 1H), 7.19 {t, 1H, J=7.6Hz), 7.08
20 (d, 1H, J=7.2Hz), 6.89 (d, 2H, J=8.7Hz), 5.70 (s, 2H), 3.79 (app s, 5H), 2.34 (s, 6H),
2.19 (s, 3H). '
(e) Example 68 - DImethyl-{z-[5-(4-methyl-:[3,4’]bipyridinyl-s-yl)-i H-
indazol-3-yl}-1H-benzoimidazol-4-ylmethyl}-amine:
, The title compound was prepared in 20% yield by the PMB- deprotection of
25 lntermediate 68d in a manner analogous 1o the procedure for example 62. 'HNMR
| (300 MHz, DMSO-d,) & 13.80 (s, 1H), 13.01 (s, 1H), 8.71 (dd, 2H, J= 4.5, 1 5Hz), 8.66
(brs, 2H). 8.47 (s, 1H), 7.78 (d, 1H, J = 8. 7Hz), 7.39-7.58 (m, 4H), 7.17 (brs, 2H),
3.76-3.99 (m, 2H), 2.14-7.29 (m, 9H). Anal. (CastsNT » 1.5 H;0) C, H, N. MS (ES)
, [m+H}/z calculated 460, found 460.
30 - Example 69: (3-{5-[31 H—Benzmmldazol-z-le H—indazol-S-yIMmethvl—pvndm—
| 3-yl}-phenyl}-methanol
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"tnternmediate 63c simlar to the procedure for internediate %Cu 200%"
(300 MHz, CDCI3) 8 10.06 (s,1 H), 8.68 (s, 1 H), 8.55 (br 1JL|) 42(s
1 H, 7.84-7.87 (m1 H 25 7.71 (d, 1 H J =28.7 ,-750753(m1H)
7.46 (dd,1 H J 8.7,1. ), 7277.32 121 19 July 20%¥ WD 01/ 53268 .
PCTI USO / wDhi/EsXemy 2H), 5.84 (s, 2H), 3.84 (t, 2H J = 6.BCwWYSO1ANIEH (t, 2H,
\J 8.1 Hz), 2. 70 (t, 2H J = .6.6Hz), 2.36 (s, 3H), 1.87-1.93.(m 2H),
0.94 (t, 2H, J =8.1 Hz), -0.04 (s, 9H). Anal. (C3,H34NeO2Si 0.5 H20) -C,
H N (d) Exarrple 63 -1-(5-(3-(1H Benzol m dazol - 2y1} 7H I ndazol - 5-yl ) -

di hydro-2H-[1, 7] napht hyridin-1-yl)-ethanone: The tide conpound was.
prue'pﬁed in 65%vyield by the SEM deprotection of internediate 63c in a
manner anal ogous to the procedure for exanple 41. 1H NVR (300 MHz,
.DMBO-d5) 8 13.77 (s, 1 H),HO\§,H02 (s,1 I—pbdKf 78 (s,1 H) 46 (br s, 1 H),

'8.27 (s, 1 H).aZl5m(d 1 J = 8. TR 67 (by. 9, , 7.49 (dd. 2H J
5.7, 1.5Hz), L JO (Br 1 2H), 3. ##c(tn 2H,

7 ), 2.63 (t. 2H, J=
6.3Hz), 2.27 (s, "3H),1.79- F(m 2H) . gswfnal . ( 20N60) C, H- N. M
(ES).[m+H] 1 z cal cul ated 409, found 409. Exanple 64: 5*13-(1 :
H Beni ol m dazol -2 yll-1 Hindazol -5-y11- AnethYt- nicotinamde (Pt P), Pd .
"K3Po, K20/DVA 92 C 16 h 475% 15 64a (f& | nternedi ate 64a-
3- Brono- 4- net hyl - 5- i ar boxamoyl - pyr i @ A sol utengpea0ro3, 5- di br omopyri di ne
"(3g. 11.9 o) A |s-icool ed to"zQ’TGOC(et her- N2 bat h)
and-Buli (5 m f & 2.5 M sol ufi I n &€ anes,%mlﬁ vas added-
dropwi se over 3." gj,nutes. After 2 addjtiofal m nut 8= N
trimethyl silylisocyanate (3.8 nfr of olution, 324 g, 24 rrm)l) was

added to the

(a) Intermediate 69a- [3-(5-Bromo-4-methyl-pyridin-3-yl}-phenyl}-
methanol:

The title compound was prepared in 79% yield from 3,5-dibromo-4-methyl-

5 pyridine and 3-(hydroxymethyl)-phenyl-boronic acid similar to the procedure for
intermediate 53a. 'H NMR (300 MHz, CDCl;) 8 8.62 (s, 1H), 8.22 (s, 1H), 7.42-7.46
(rh 2H), 7.29 (s, 1H}, 7.16-7.20 {m, 1H}, 4.76 (d, 2H, J= 5.7Hz), 2.48 (t, 1'H, J=
5.7Hz), 2.32 (s, 3H). Anal. (C13H:2BrNO « 0.2 H,0) G, H, N.
{b) Intermediate 69b- (3-{5-[3-(1H-Benzolniidazol-2-yl)-1 —(4-methoxy-
10  benzyl}-1H-indazol-5-y[}-4-methyl-pyridin-3-yl}-phenyl)}-methanol:

The title compound was prepared in 83% yield frbrn intermediate 62b and
intermediate 69a similar to the procedure for intermediate 61c. 'H NMR (300 MHz,
CDCls) 8 10.39 (s, 1H), 8.69 (s, 1H), 845 (s, 1H), 8.36 (s, 1H), 7.83-7.87 (m, 1H),
7.36-7.49 (m, 7H), 7.22-7.31 (m, 4H), 6.84 (d, 2H, J=8.7Hz), 5.60 (s, 2H), 4.79 (s,

15 2H), 3.76 (s, 3H), 2.51 (brs, 1H), 2.1 (s, 3H). ‘
~ {c) Example 69- (3-{5-[3-(1 H-Benzoimidazol-z-yl)-'l Hindazol-5-yi]-4-
methyl-pyrldims-yl}-phenyl)-methanol |

The title compound was prepared in 41% vield by the PMB-deprolectron of

- intermediate 69b in a manner ana!ogous to the procedure for example 62. 'H NMR
20 (300 MHz, DMSO-dE) §13.79 (s, 1H), 13.02 (s, 1H), 849 (d, 2H, J=6.3Hz), 8.41 (s,
- 1H), 7.76 {d, 1H, J=8.7HZ), 7.34-7.69 (m, 7H), 7.19-7.22 {m, 2H), 5.25 (brs, 1H),
458 (s, 2H), 2.15 (s, 3H). Anal. (Cz7Hy;NsO; » 1.2 H,0) C, H, N. MS {ES) [m+H)/z
calculated 432, found 432
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20 yel I ow ani on.and the whole was stirred for. 30 mnutes at -13QQ€.2089

m nutes at -60C and then it was allowed to reach 25C and stirred for

hours. The reaction was _poured into saturated aqu s NH4Cl, extracted
with ethyl acetate, the.organic | ayers were wash with brine,- dried
(Na2SO4) , &q’,_gggcehtrat ed. Purification of the residue Ppyrgb§@IRi00r aphy *
on silica ? :fzto 10: 1 hexanes-ethyl acetate'then 100% ethyl 25 acetate)
afforded 236 ng (9% of amde 64a. R, = 0.09 (50% ethyl acetate in 122 19
“July 2004 WO 01/53268 PCTI USO1101477 hexanes);' H NWR (300 MHz, CDCl 3) 8
8.70 (bs, 1 H, 8.54 (bs, 1 H, 598 (bs, I H, 5.93 (bs, 1H. (LCVE:
M-215). (b) Intermediate 64b - 5-[3-(1

" 'H BerZoi m dazol -2-yl)-1-(2-trinmethylsilanyl ethoxynethyl)-1

H. I ndazol - 5- yit ) d4rmss byl g 60k fuiRGiiiSyl- TR ddzbl-8-v ) APRRWRGinIaS ks8R €d i N
75%yield fr 1 —and . intermediate 64a simTlar to the
procedur e formethepesufanamidecsic. 1H NVR (300 MHz,c CDA 3) 6 10.18 (s;1 H),
8.66 (s, 1 H), 8.64 (s,1 H), 8.59 (s,1 H), 7.827.96 (m1 H, . 7.70 (d, 1

H J = 8-41-1z), 7.48.7.52 (rq, 1 H, 7(2p (w1 H J = 8.4, 1.5Hz),
7.26-7.31 ( b+ 133 s ) S, 1 H, 5.83 (9,'21-1),
3.64 (t, 2H, S 5 RAM 280 s 10

\ 2 ; 3HT 0.9 , 2H, J =8.1 Hz), -0.04
(s, 9H). (c) Exg 74 - 5-[®39(114- Benzghm dazot -2-yl)-1 H '

| ndazol - 5-yl }4-net'lyl  nicotinanide: The title npound was prepared in
77%vyield by the SEM deprotecCopn of .intérnediate 64b in a manner.

anat ogous; to the proced rxa.rrple 41. '"H NWVR 15 (300 MHz, DVsO d6) 8
13.80 (s, 1 H), L3oDdndiss 1 L)) 6. 54w (s, 1 H; 8.50 (s, 1 H,. 8.45 (s, 1 H),
8.05 (s, 1 H, 7g(dr 1H J .7Hz), 7.68 (br.s, 2H), 7.44-7.52 (m
2H), 7.16- 722 (m 2H), 2.29_(s,~seH). Anal . (C21H76N60 . 0.65 H20O) C, H, N

7

M5 (ES) [mtHyz cal.cul at ed 369, nd.369. Exanple 65: 341
H Benzoi m dazol -2- y55" 1 Himdazol-4- | neth |- ridin- 20
3-yfl-1H i ndazol e (afihtediediatedon- N-{2-[5-Isoquinolin-4-yi-1-(4-methoxy-benzyl)}-1H- -

5 indazol-3-yi]-3H-benzoimidazol-5-yl}-methanesulfonamide:
The title compound was prepared in 89% yield from inlermediate 19f and N-
(3,4-diaminophenyl)meﬁ}ahesulfonamide (see Rajappa et al., Indian J. Chem. Sect.
B, 19, 7, 1980, 533-535) similar to the procedure for intermediate 7¢’. TH NMR (300 -
MHz, MeOD-d.,) 59.26 (s, 1H), 8.63 (s, 1H), 8.49 (s, 1H), 820 (d, 1H, J=7.8Hz), 7.96
-10  (d, 1H, J=7.8Hz), 7.72-7.81 (m, 3H), 7.58-7.63 {m, 3H),7.35(d, 2H, J=8.7Hz)}, 7.16
(br s, 1H), 6.89 (d, 2H, J = 8.7H2), 5.76 (s, 2H), 3.75 (s, 3H), 2.93 (s, 3H).
(b) Example 70~ N-{2-(5-Isoquinolin-4-yl-1 Hindgzol—S-yl)-SH—
benzoimidazol-5-yl]-methanesulfonamide:
The fitle compound was prepared in 48% yield by the PMB-deprotection of
16 intermediate 70ain a manner analagous to the procedure for éxample 62. ‘H NMR
(300 MHz, DMSO-d,) § 13.83 (s, 1H), 13.04 (s, 1H), .54 (br s, 1H), 9.40 (s, 1H), 8.60
(s, 1H), 8.55 (s, 1H), 8.27 (d, 1H, J= 8.7H2), 7.72-7.88 (m, 4H), 7.63 (dd, 1H, J= 8.7,
1.5Hz), 7.54 (br s, 1H), 7.46 (s, 1H), 7.07 {d, 1H, d =7.8Hz), 2.91 (s, 3H). Anal.
(C2eH1gNs0,S © 1.05 H,0) C, H, N, §. MS (ES) [m+H)z calculated 455, found 455.
20 Example 71: N-{2-[Sr-(4-methvl-[Q.d"lbipvridinyl-Sg;lH H-indazol-3-vi}-3H-

benzoimidazol-5-yl]-methanesulfonamide




am (a). I nternedi ate 65a - 3-Bronp-4-nethyl-5-1 Himdazol-4- ngpvadjme: To

a stirred suspension of tosylnethyl isocyanide (1.02 g, 5.25 mol) and 3-
. bronmo-4-net hyl - 5-formgapyridine (1.0 g, 5 nmm! ig5 mL of dry ethanol was
added 25 finely pomde NaCN (25nmg, 0.5 mmol) at "After 30 mnutes

i he reactyyg [P g123 19 July 2004 WO 01/ 53268 PCTI USOllOlﬁ% gp,trat ed

'to an oil. ﬁe resultl ng oil was added to a saturated sol |on o anmoni a
in dry nethanol in a sealed tube and heated to. 100C for 24 hours. Cooling
and- concentration followed by chromatography on silica (10:1 ethyl

acet at e- hexanes) afforded 167 ng (14% of 65a as a white solid. "H NWVR (300
i» O=d6) 8 12.45 (bs, 1 H), 8.71 (s, 1 H, 855 (s,1 H, 7.83 (s, 1
H) , 52(5 1H) 2.56 (s, 3H). (b) Internedi ate 65b-

3- . Brono- 4- rret -5-11-(2- trlmsthyhsllanyl ethoxyrrethyl) 1 o

. Wi ni dazol - 4-yl ).~ pyL |d| ne i at®@sr N2V L€ in. 45% yield
i n.a manner cedurﬁb Gd’h | nt Ay K da. 'H NVR (300
MHz, CDCl3) S . 60 ij‘—;) 7.70 ( 7.21 (d, 1 H J
= .1.2Hz), 5.33 Qﬁ 2H) 6 (t 2H 1% Hz), 2758a 3H), 0.94 (t,

2H, J = 8.1 Hz), 0.00 (s, 9H) ®Anal . (CGisHz2BrN3GSi) C, H, N (c)
Internmediate 65¢ - 3-(1 H-Bgl?zmmdazoi 2-yl}5-(5-[1-(2-

trinmethylsilanyl - pt |3 -1

H- 1 mi dazol - 4-yl }i4- @ |d|w"§ﬁ""€2h trimethyl silanyi-ethoxymethyl)
1 Hindazol e:. 15 THe | @ conqaaund—wa-s—pr-e-pared in 83%yield from

i nt ennedi ate 25a and: i R, e nedi ate 68® simlar to the procedure for
internedi ate 61c. 11H NMR (300 MHz, CDC13) 510.09 (s,1 H), 8.85 (s,1 H),
7.70.(s, 1 H), 8.50 (s, 1.,,,H) 7.84-7.88.(m 1 H),a 7.68-7.74 (m 2H),
7.47-7.52 (m - 31 (m 3H), ¥ 8 A, 5.36 (s, 2H),
3.55-3.68 (m , , 3H)so, Ba2@ad: My, -0.01 (s, 9H), -0.05
(s, 9H. 20 (d) Exappl e 6 ‘ z
J4.imidazol -4-yl)-4- neth yri §H-3-yl]- 1H-inde: The title conpound-
was prepared,in 43%w el d t he SEM depr ot ecti on o I ntermedi ate 65c.in a
manner anal ogous to the prm;igdure for exanple 41. NVR

(a) Intermediate 71a- 1-{4-Methoxy-benzyl}-5-(4-methyl-[3,4']bipyridinyl-5-
- y1H-indazole-3-carbaldehyde: '
- The title compound was prepared in 76% yield from intermediate 19e and
5 intermediate 53a similar o the pracedure for intermediate 61¢. 'H NMR (300 MHz,
CDCls) & 10.28 (s, 1H), 8.73 (dd, 2H, J = 4.5, 1.5Hz), 8.43 (s, 1H), 8.43 (s, 1H), 8.31
(s,' 1H), 753 (d, 1H, J=8.7Hz), 7.40 (dd, 1H, J= 8.7, 1.5Hz), 7.26-7.34 (m, 4H), 6.89
(d, 28, J=8.7Hz), 5.67 (s, 2H},3.79 (s, SH), 2.15 (s, 3H). Anal. (C;7HN,0, ¢ 0.25
H.0) C, H, N. ' '
10 . (b) Intermediate 71b~- N-{2-[5-(4-methyl-[3,4']bipyridinyl-5-yl)}-1{4-
methoxy-benzyl)-1 H-indazol-3-yl)-3H-benzoimidazol-5-yl]-methanesulfonamide:
' The title compound was prepared in 96% yield from intermediate 71a and N-
(3,4~diaminOphenyi)meﬂ"lanesulfonémidé similar to the procedure for intermediate 7c"..
"H NMR (300 MHz, MeOD-d,) § 8.66 (dd, 2H, J = 45, 1.5Hz), 852 (s, 2H), 8.39 (s,
15 1H),7.73 (d, 1H, J=8.7Hz), 7.47-7.65 (m, 5H), 7.35 (d, 2H, J = 8.7Hz), 7.17 (br s,
' 1H), 6.86 {d, 2H, J= 8.7Hz), 5.72 (s, 2H), 3.73 (s, 3H), 2.94 (s, 3H), 2.24 (s, 3H).
 (c) Example 71- N-{2-{5-(4-methyl-[3,4'Tbipyridinyi-5-yl)-1 Hindagol-3-yl)-
3H-benzoimidazol-5-yl]-methanesulfonamide:
The title compound was prepared in 35% yield by the PMB-deprotection of
20 intermediale 71b in a manner analogous to the procedure for example 62. 'H NMR
(300 MHz, DMSO-d,) § 13.79 (s, 1H), 13.02 (s, 1H), 9.56 (s, 1H), 8.70 (d, 2H, J=
5.7Hz), 8.54 (s, 1H), 8.47 {d, 2H, J=7.8Hz), 7.78 {d, 1H, J = 8.7Hz), 7.49-7.58 (m,



(300 Mz, DMBO-d6) S 13.78 (s, 1 H),13.02'(s. | H), 12.38 (sqgéuig%g 8. 83
(s, 1 H, 8.47 25 (s, 1 H, 8.35 .(s, 1 H, 7.83 (d, 1 H, 7.76
(d, 1 H, J:8.4Hz), 8.‘69(d, 1H J 7.5Hz) 7.47-Za51 (M 3H), 716722
(m 2H), 2.37 (s, 3H . @Bl . (COHL7N7 + 2.5 H20) H N. M5 (ES) [m+H) Iz

cal cul at found 3%2. Examle.66: 4 3- 4 5 6 7-Tetr -1H ., .
benzol m d gﬁpgiﬂmllHlndazol-S- Iso uinolirie--124 19 Julin%gg%néEfﬁi/53268 .
NHAOP . E1ICH reT n 4 h (Pt ,P)4Pd . Na2CO3 berzeneM2ORAOCH r ehux. 16h
(75% TBAF 2oh PCTI11S(c)1101477 (a) internedi ate 66a- 5-1lodo-3-(4,5,6,7
tetrahydro-| H benzol m dazol -2-yl)- 1 Hindazole: A solution of internediate
7b' (500 ng. 124 mmai), 1, 2-cycl ohexanedione (146 ng, 1.3 mol), and

ammorZum acetate (575 ng, 7.44 nmol) in ethanol (12 nl) was stirred at

refl for 4 re 0 t t tat nd washed
Wth bri e, dRel? G380k B 7HARS of IR D ATE i Aefl Cledf B LT cBon by
silica gel chgo)mﬂ-loyrW(EQ@%HVh@dIcMﬁﬁefoth&s) gave 366 nmgy (609 of
the title , 4 e

br 1 : 09 ST ( 3 ~5Hz

(7 318(d lH)H MBEBE&) 5. 67 (s, 2H), 3. 52 (t, 2H J 8.1 Hz),, 2.70)(by
s, 4H), 1.89 (by _’('A-|‘|) 0.88 (t iZH, J =8.1 Hz), -0. 06 (s, 9H. Anal. (C

0 271 NACSI ) C, M (ﬂﬂ";‘)‘.‘iﬂl_er ' ; 66b- 4-[3-(4,5,6,7-Tetrahydro-1
H benzoi m dazol- | )-1-w292-tri yl sil anyi - et hoxynet hyl ) -1
-H. i ndazol - 5-yi ] -i@oqui nol i ne: 7

(a) Intermediate 72a- (5-Bromo-4-methyl-pyridin-3-yl)-methanol:

Intermediate 59a (1.5 g, 7.5 mmol) was stirred in MeOH at 0 °C. Sodium
borohydride (850 mg, 22.5 mmol) was added in portions, and the reaction was stirred
for 1 hour. The solution was diluted with ethyl acetate, and organics were washed

10 with HO and brine, dried (MgSQ,), and concentrated in vacuo. Purification by silica

gel chromatography (80% to 100% ethyi aoetatemexanes) gave 1.39 g (92%) of
intermediate 72a as a white solid. 'H NMR (300 MHz, CDCl;) & 8.59 (s, 1H), 8.38 (s
1H), 8.43 (s, 1H), 4.75 {d, 1H, J=5.4Hz}, 2.45 (s, 3H), 2.37 (1, 1H, J= 5.4Hz).

_ {b) Intermediate 72b- {5-[3-(1H-Benzoimidazol-2-yl)-1-(4-methoxy-benzyl)-

15 1H-indazo!-S-yl]-4—methyl-pyrldln-s-yl}-methanol.

_ The title compound was prepared in 92% yield from intermediate 62b and
-intermediate 72a similar jo the procedure for intermediate 61c. 'H NMR (300 MHz,
CDCly) & 10.48 (s, 1H), 8.62 (s, 1H), 8.48 (s, 1H), 8.42 (s, 1H), 7.83 (br s, 1H), 7.45
(d, 2H, J = 8.7Hz), 7.21-7.32 (m, 5H), 6.83 (d, 2H, J = 8.7Hz), 5.60 (d, 2H, J = 4.5Hz),

20 4.80 (s, 2H), 3.76 (s, 3H), 2.25 (s, 3H), 1.94 (br s, 1H). -
' {(c) Example 72- {5-[3-(1H-Benzoimidazol-2-yl)-1 Hindazol-s-yl]-tl-methyl-
pyndm~3~yi}-methanol
_ The titie compound was prepared in 59% yield by the PMB-depro!ectton of
intermediate 72b in a manner analagous fo the procedure for example 62. 'H NMR
25 (300 MHz, DMSO-d,) § 13.78 (s, 1H}, 13.01 (s, 1H), 852 (s, 1H), 8.43 (s, 1H); 8.39 (s,
1 H), 7.75(dd, 1H, J= 8.4, 0.6Hz), 7.68 (d, 1H, J=7.2H2)}, 7.50_'(d, 1H, J=7.2Hz),



15 The title conpound was prepared irn 75%yield frominternmedogafg Hoa and
I soqui nol i ne- 4- boron| c acid (EP 976747) simlar to the procedure for

|nterrred|ate 7d' WR(SOOM-IZ CDCf 3) 89. 57& , 928(5 1H),
8.67 (s,1 H ,858(s H) -8.04-8.08 (m 1H) 85789(s 1H, -
7.57-7. 70?@@1’53 , 5.80 (s, 2H). 3.63 (t, 2H, = 8.1 HZﬁc'rfﬁsoimﬁb}y s, 4
‘H), 1.86 r-s H, 0.96 (t, 2H J = 8.1 Hz). -0.03 (s, 9H). 20 (c)

Exanpl e 66- 4-[3-(4,5,6,7-Tetrahydro-1 Hbenzoi ni dazol -2-y1)-1 H

| ndazol -5-yl]-isoqulnoline: The title conpound was prepared in 64%yield by
the SEM deprotection of internediate 66b in a manner anal ogous .to the
pr-oeegure for exanple 41. 1H NMR (300 MHz, DVBO-d6) 513.31 (s,1 H), 12.25
(s, I1-1),.9.36 (s, 1H), 8.49 (s, 1H), 8.43 (s, 25 1 H), 824 (d, 1 H J =
7. 2%2) 3 ;36(9b:74£3(ad ﬁl)i M4 175|(5%Hf 98l7.24 ( 'gl’%:g 528, AH, U =8-)z), £66, mw}/

. S, y S m+H] / z

cal cul at ed 3685 4Héhﬁa2§%§H) 149"@!1!93;-”2'0'@(2 \7\65%9)5?42%8" d“%@’&)@%z'}’% 477

Exanpl e 67: 4ééib‘jaqu\@d1whn§3ﬁwnyl 1 Himdazol-2- 1 1 Hindazol-5- i-

‘ lhs?gg:)/; Ol( ;)n € Exdrame = Eenzoumldazo?2“}-%%@5‘?0?%% émﬂﬁguwlux 16
5-1 odo- 1- (8- nghiethy-difethyll-aming 4- net hyi - 5- phenyl - 5 1
H- |1 m dazol -2-y| )-1l findazple: The title conmpougd was prepared from

i ntermedi ate 19d ajydj | yl -1 ropang : S|mlar to the procedure
for internedi ate 66§. NR(M @ 8 87(br s, 0.5H), 9.71
(br s, 0.5H), 8.98 . 5H) ,es8. 92 (br \3H), " 7.84

(a) Example 73- {5-[3-(1 H-Benzoimidazol-2-yl}-1 H—mdazo!-5-yl]-4—methyl-
pyridin-3-ylmethyl}-dimethyl-amine: 5
The title compound was prepared in 36% yield from example 72 and -
10 dimethylamine by a synthetic method analogous o inlermediate 68b. 'H NMR (300
MHz, DMSO-dy) 5 13.77 (s, 1H), 13.02 (s, 1H), 8.38-8.42 (m, 3H), 7.67-7.76 (m, 2H),
7.50 (d, 1H, J = 7.8Hz), 7.44 (dd, 1H, J = 8.7,1.5Hz), 7.14-7.24 (m, 2H}), 348 (brs,
. 2H),2.28 (s, 3H), 2.21 (s, 6H). Anal. (CasHzzNs » 0.8 Hz0) G, H, N. MS (ES) [m+H)/z
‘calculated 383, found 383,
5 Examp!e 74: {5-]3-(1H:Benzoimidazol-2-yl}-1 HHndazol-5-1!]:4-__meth1l-pyndm-3—
ylmethyl}-ethyl-amine

, (a) Example 74- {5-{3-(1 H-Benzoimudazol—2—yl)—1 HIndazol-S-yl]—él-methyl-
: .pyndln-a-ylmethyl}-ethyl—amme. :

20 The uﬂe compound was prepared in 23% yield from example 72 and
ethylamine by a synthehc method analogous o intermediate 68b. *H NMR (300 MHz,
,DMSO-ds) §13.76 (s, 1H), 13.01 (s, 1H), 8.48 (s, 1H), 8.42 (s, 1H), 8.36 (s, 1H) 7.74
(d, 1H, J= 8.7Hz), 7.68 {d, 1H, J=7.5Hz2),7.50 (d, 1H, J= 7.5Hz), 7.43 (dd, 1H, J =

~ 8.7,1.5Hz), 7.14-7.23 (m, 2H), 3.81 (s, 2H), 2.65(q, 2H, J = 7.2Hz). 2.26 (s, 3H), 1.08
25 | {t, 3H, J=7.2Hz). Anal. (CzsH22Ns ¢ 0.5 H:0} G, H, N. MS (ES) [m+H]}/z calculated

ag3, found 383.
Example 75: (3-(1H-Be nzolm|dazol-2-yl)-i{4,5-d|methvl-pvndm-S-ylHH-
indazole



H J 7.2Hz). 7.61 (dd,, 1. H, J = 8.7;1.5Hz), 7.44-7.53‘ (J ?)1 7. 31
H J 10 7.5Hz), 7.11 (app d, 3H, J = 8.7Hz), _6.81 (dd,

), 5.49 (s, 2H), 3. (s, 3H, 2.55 (s, 3H. | . (C25H21IN40) C, H,
(b) I'nternedi ate 67b-""#-[ 1- (4- Met hoxy- benzyi) - 3- (‘4- net hyl - 5- phenyl -1 H
| m dazol WMI)':?:AGSHI ndazol - 5-yl ] -i soqui nol I ne: The title cPOPTSHMINES ) "
prepared in 75%vyield frominternediate 67a and 15 isoqui noli ne-4-boronic
acid (EP 976747) in a manner anal ogous to the procedure for internediate
7d" 1H NWVR- (300 MHz, CDC13) 8 9.97 (br s, 0.5H), 9.85 (br s, 0.5H), 928
(s, 1 H, 8.76 (br s, 0.5H), 8.70 (br s, 0.SH), 8.59 (s, 1 H, 8.03-8.10
(g H), 7.90 (br s, 1 H, 7.75 (br s, 1 H. 7.37-7.68 (m 8H), 7.20-7.26.
(m 2H), 6.86 (dd, 2H, J = 6.6, 15Hz) 5.60 (s, 2H), 3.78 (s, 3H), 2.54
(br s, 1.5H), 2.%9 br s, QWB\?PJ)THFZ‘GC(C) E>ga le 67- :
4-13-(4- Met hyl - p yP- 1 yl)- I ndazol -5- yi]-isoquinoline:
The title conpound s prepar@m%)l n 15% yi el y the PMB-deprotection of

i ntermedi ate 67b in" a nanner anal ogous to themprocedure for exanple 62. 1H
NVR (300 MHz, DM5O-d6) 8 12.67 (s, 1 H),13.02 (s, 1 H), 9.38 (s,1 H), 8.57
(s. I H, 8.53 (s 251 H), 8.2544d, 1 H J=7.5Hz), 7.66-7.91 (m 6H),
7.57 (dd, 1 H,-J 8.7,1.5Hz) ~.7430- 7. 33 (m 2H), 7.15-7.18 (m1 H, 2.50
(s, 3H). Anal. (€z6H19N5. 0,5 NC, H (ES) (rn+H) 1z calcul ated
402, found 403ﬁ\]ul+y 0% WO 01/ 5§Ph° /(TSOl/01477 Exanpl e 68:
Dimeth I- 2- 5 eth |- i ifhn L-®clem_f{-indazol-3- | 1 )4-
benzoi n dazol -4-1 nmerh |- am ng.b / ia 391 16h (40% KOAC POCl, (dpo9f} D
M20. 96" C. B4h 660 Ph,Pl.'Pd. . PO.

=

(d,
(d,
1.8
N.

O

PMB

(a) Intermediate 75a- 5-Bromo-3,4-dimethyl-pyridine:
The title compound was prepared from 3,5-dibromo-4-methyl-pyridine and .
jodomethane similar to the procedure for inlermediate 59a. 'H NMR (300 MHz,
5 CDCl;) & 8.50 (s, 1H), 822 (s, 1H), 2.36 (s, 3H), 2.30 (s, 3H). 7
(b) Intermediate 75b- 3-(1 H-Benzolmldazo!—2—yl)—5—(4,5-dimelhyl-pyrld in-3-
yi-1 -(4-methoxy-benzyl)-1 H-Indazole:
The fitle compound was prepared in 79% yleld from intermediate 62b and
intermediate 75a similar to the procedure for intermediate 61c.  'H NMR (300 MHz,
10 CDC1,) 38 10.66 (s, 1H), 8.64 (s, 1H), 8.40 (s, tH), 8.36 (s, 1H), 7.81-7.85 (m, 1H),
7.41-7.49 (m, 2H), 7.18-7.27 (m, 5H), 6.81 (d, 2H, J=4.5Hz), 5.57 (s, 2H), 3.74 (s,
-3H), 2.31 (s, 3H), 2.16 (s, 3H).
(c) Example 75- 3-(1 H—Benzolmndazol-z-yl)-s-@ s-dlmethyl-pyrldm-s-yl)-
1H-Indazole:

15 The title compound was prepared in 37% yield by the PMB-deprotection of
intermedlate 75b in a manner analogous to example 62. 'H NMR (300 MHz, DMSO-
ds) 8 13.76 (s, 1H), 13.02 (s, 1H), 842 (s, 1H), 8.38 (s, 1H), 8.31 (s, 1H), 7.74 (dd, 1H,

~ J=84,0.6Hz), 7.51-7.69 (m, 2H), 7.44 (dd, 1H, J= 8.7, 1.8Hz), 7.17-7.22 (m, 2H)
2.33 (s, 3H), 2.18 (s, 3H). Anal. (CziHi7Ns » 1.OAH20) C, H, N. MS (ES) [m+H})z
20 calculated 340, found 340. '
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| ntermedi ate 68a - {2-[5- | odo- 1- (4- met hoxy- benzyi)-1H i ndazol -3-yl]- 5 1
H- benzol m dazol - 4-yl neghyl ) - et hanol : The title c ound was prepared in
40% vyield frominter ate 19d and intermnedi at b simlar to the
.procedure for internediate 7c'. 1H NWR (300 MHz, DMSO-d 1%?033%‘ S,
'0.5H), 12W@P1(532680. 5H), 8.91 (s, 1 H), 7.64-7.77 (m 2.5 CT7ES dd,
0.5H, J = 7.5,1.5Hz), 7.18-7.27 (m 4H), 6.88 (d, 2H, J = 8.4Hz), 5.73 (s,
1 H. 10 5.71 (s,1 H, 5.14-5.24 (m 1 H, 503 (d, 1 H J =5.7Hz), 4.86
(d, 1 H J =5 7Hz), 3.69 (s, 3H. (b) Internediate 68b - :
{2-[5; 1 odo- 1- (4- et hoxy- benzyl)-1 Hindazol -3-yl]- 1

I—l—""B 2ol m dazol - 4-yi net hyl} di met hyl - am ne: Interrredl ate 68a (2.5 g, 4.9.
mol ) and DIEA(l 38_n1_ , hedt 0 C
. Met hanesul f onX2RYRE 59 g8 ‘ ' ; eaction
"stirred for 2.5 hours at 0 C Dlrretﬂﬂﬁyl am ne was bubbl ed through ., the
solution for 1 mnute, and the :7 I on mnaAgd aP.owed to stir for 2 hours

.while warni ng,t om t enp el The St¥fion was quenched with H20 and
extracted withle | atetd " O génics—were washed with sat. NaHCO9® and
brine, dried 19 Yul'y 2004 WO 01/53288 PCT/01101477 (Na2SO4), and

concentrated in vacuo. Purificatfo y silica gel chromatography (0.2%
NHACOH, 3% MeOH et hyl acetate) gave 2.56 g (97% of internediate 68b as a
white foam 'H NVR (3Q® Mz, CDCI3) 8 9. ) H J = 0.9Hz), 7.80 (d, 1
H J = 7.8Hz), ',

Q : H,S0,, TFA, anisole

NH
T %)
T6a

(a) Intermediate 76a- 3-{3-(1H-Benzoimidazok-2-yl}-1 -(4-methoxy*benzyl)—
1H-indazol-5-yl}-4-methyl-quinoline:

5 - The title compound was prepared in 86% yield from intermediate 62b and 3-
bromo-4-methylquinofine (see Kwon et al., Syhthesis. 1976, 249) similar to the
procedure for intermediate 61¢. 'H NMR (300 MHz, CDCL) 5 10.24 (s, 1H), 8.94 (s,
1H), 8.78 (s, 1H), 8.25 (dd, 1H, J= 7.8, 0.3Hz), 8.14 (dd, 1H, J=7.8, 0.3Hz), 7.75-
7.88 (m, 2H), 7.64-7.70 (m, 1H), 7.45-7.57 (m, 3H), 7.27-7.35 (m, 4H),6.91(d, 2H, J

10 =6.9Hz), 568 (s, 2H), 3.82 (s, 3H), 2.70 (s, 3H). Anal. (CxzHzsNsO « 0.15 H,0) C, H,
N. :

(b) Example 76- 3-{3-(1H-Benzolmidazol-2-yl)-1 H-indazol-5-yl}-4-methyl-

quinoline: '
The title compound was prepared in 72% yleid by the PMB-deprotection of
15 intermediate 76ain a manner analogous to the procedure for example 62. 'H NMR
- {300 MHz, DMSO-dj) 5 13.81 (s, 1H), 13.06 (s, 1H), 8. 86 (s, 1H), 8.55 (s, 1H), 8.23 .

(d, 1H, J = 7.8Hz2), 8.09 (d, 1H, J=7.2Hz), 7.68-7.84 (m, 3H), 7.55-7.59 (m, 3H),
7.147-7.23 (m 2H), 2.66 (s, 3H). Anal. (CziH7N; « 0.8 H0) G, H, N. MS (ES) [m+H}Yz
calculated 376, found 376.

20 Example77: 5-[3-(3 l-i-Benzo:midazol-2—vl}-1H- ndazol-s-ﬂ&methyl-gyridm-s-ol




7.63 (dd, 1 H J =8.7, 1.5Hz),- 7.07-7.25 (m. 5H), 6.85 (ddi1932hly280& 6.6,
1.8Hz), 5.61 (s, 211),.3.77 (app s, 5H), 2.33 (s, 6H). (c) Internedi ate
68c- {2-[1-(4-Mei hoxy-berdzyO 5-(4,4,5,5 tetranethyl .

[ 1, 3, 2] dl oxaborol an-2-y1 14-indazol -3-yl]-1 H ben m dazol - 4-yi net hyi } -

di met hyl - Jhe title conmpound was prepared in 62%yi K .
~internedia eb]%%% simlar 10, to the' nethod for the preparatlosﬁﬂo”? '
i ntermediate 19e. 'H NWR (300. MHz, CDC13) 8 9.11 (s, 1 H), 7.82 (dd, 2H, J

=8.4, 0.9Hz), 7.35 (dd, 1 H J =8.4, 0.9Hz), 7.16-7.21 (m 4H), 6.85
(dd, 2H, J=6.9, 1.8Hz), 5.64 (s, 2H), 3.80 (br s, 2H), 3.76 (s, 3H, 2.35
(SombH), 1.37 (s, 12H). (d) Internediate 68d - D nethyl-(2

[ 5- (& nethyl -[3, 4" bipyridinyl-5-yl}1-(4- 15 net hoxy-benzyl)-1H i ndazol -

yl ]-1H benzol m dazol | - 4-yl net hyl ) - am ne: Tm conpound was prepared in

85% vyield frominternmegnat e 68c and I nter tete 53a sinmilar to the
procedure for sipkesnmedater syt I—T’W 30 Rcdvidagre, ss €DC 459-8.75 (m
4H), 8.57 (s, 1 , 8.43 ¢®m. 1 H), 5 (d, 1 g J =8 K¥z), 7.46 (d, 1

H J =8.7Hz), 7.34-7.40 (m 3H), 728¢7.28 (m 1 H), 7.19m(t, 1 H J =
7.6Hz), 7.08 20 (d, 1 H J = 72Hz), 6.89 (d, 2H J 8.7Hz), 5.70 (s, 2H),
3.79 (app s, 5H) 2.34 (s, N 19@ b)) - (e) Exarrple 68 -

Di et hyl -{2- t hyl - 138 'pyrld -5-yi}1 If indazol-3-yl]-1

H- benzol mdazol Zr yPMrethyt D6 T Fe—conpound was prepared in 20%
yield by the P -deprot ection of )25 i nt®Pmedi ate 68d in a manner anal ogous
to the procedure™ or exanple . NI\/R (300 MHz, DvsO-d6) 8-13.-80 (s, 1
H, 13.01 (s, 1 H), 871(dd, 2H, J = 4.5,1.5Hz), 8.56 (br s, 2H), 8.47
(s, 1 H, 7.78-(d, 1 Hm3 = 87Hz)739758 m 4H), 7.17 (br s, 2H),
3.76-3.99 (m 281 T Y4%7.29 (m 9H). ,angl L JCHMH25N7. 1.5 H20) C, H N M
(ES) [m+HI/z ca it &d. 46Qs0,auiash 4601 3 anpl e 69: (345-f3-(1 -

H Benzoi ni dazol - 2¥ 0- 1XEf'- i redezot=5+y! | - & net pyri din-.
68 -

3- Vf ?- phenyl ) - rret hapol Q 8 19 ‘Fu y 2004 Wer 01/ ~%’
{a) Intermediate 77a- 5—Bromo-4-methyl-pyrldln—3-ol:
. 3,5-Dibromo-4-methyl-pyridine (2.42 g, 9.64 mmol) and sedium methoxide
(3.12 g, 57.8 mmol) were stirred in a mixture of DMF (8 mL} and MeOH (2 mL) ina
5 seéled tube at 180 °C for 24 hours. The reaction was allowed fo cool and was -
: concentrated in vacuo. Purification by silica gel chromatography (100% ethy! acetate)
| gave 1.10 g (61%) of intermediate 77a as a white solid. 'H NMR (300 MHz, DMSO-
ds) 5 10.31 (s, 1H), 8.12 (s, 1H), 8.04 (s, 1H), 2.21 (s, 3H). Anal. {CcHBINO) C, H, N.
(b) Intermediate 77b- 3-Bromo-5-(4-methoxy-benzyloxy)-4-methyl-
| 10 pyridine:
Intermediate 77a (1.0 g, 5.3 mmol), tetrameﬂ\ylammomum iodide {107 mg,
- 0.53 mmol), and potassium carbonate (1.47g, 10.6 mmol) were stirred in acetone (30
mL). p-Methoxybenzyl chioride (1.08 mL, 7.98 mmol) was added, and the reaction
. | stirred at 55 °C for 8 hours. The solution was diluted with éthyi acetate. Organi.cs
15 weré washed with H,O and brine, dried (MgSO,), and concentrated in vacuo.
Purification by silica gel chrpmatog‘réphy (25% ethyl acetate/hexanes) gave 648 mg
(40%) of intermediate 77b as a white sofid. *H NMR (300 MHz, CDCL) & 8.33 (s, 1H),
8.16 (s, 1H), 7.34 {d, 2H, J = 8.7 Hz), 7.93 (d, 2H, J = 8.7Hz2), 5.08 (s, 2H), 3.83 (s,
3H), 2.34 (s, 3H). Anal. (CrsHBING,) G, H,N. ‘ / |
20 (c) Intermediate 77¢- 5-[3-(1H-Benzoimidazol-2-yl)}-1-(4-methoxy-benzyl)-
| 1H-indazol-5-yl]-4-methyl-pyridin-3-of:
" The title compound was prepared in 89% yield from intermediate 62b and
intermediate 77b similar to the procedure for intermediate 61c.  'H NMR (300 MHz,
CDCls) 6 10.17 (s, 1H), 8.64 (s, 1H), 8.29 (s, 1H), 8.25 (s, 1H}, 7.81-7.86 {m, 1H),

" ) o i ’ . Iai ) L



r i HO, BLOH (Ph, P)4Pd. K3PO4 H2OI DVA 92"C.16h 69a PMB E‘)%]B‘P ?5’9
'K3PO4 HOO DMA  92C, 16h 69a HZSO4. TFA, anisole (41% PCTI 58 PR 299 o (a)

I nt er medi ate 69a- [ 3- (&G Brono-4-nethyl -pyridin-3-4l)-phenyl]- nethanol: The
title conpound was pr red in 79%yield from 3, I br ono- 4- net hyl -

pyri di ne and 3- (hydroxynet hyl) - phenyl -boroni c aci sim'lai; A 0tlmgﬂgrocedure
Jfor " int VOBHPREE 53a. 'H NVR (300 MHz, CDCI3) 8 8.62 (s, Cl’% 2 (s, 1
H, 7.42-7.46 (m 2H), 7.29 (s, 1 H), 7.16-7.20 (m 1 H), 4.76 (d, 2H, J =
5.7Hz), 2.48 (t, 1 H J = 5.7Hz), 2.32 (s, 3H). Anal. (C13HI2BrNO . 0.2
H20) C H N (b) Internedi ate 69b-

(3-£3:[3-(1H Benzoi niidazol -2-yl)-1-(4-methoxy 10 benzyl)-1
H1 ndazot - 5-yl ] - 4- net hyl - pyri di n- 3-yl } - phenyl ) - met hanol : The title conpound

0,
i Lar ro T8 bt T PR AR @ B/ PR ShERE BT )
810.39 (s, 1 484 (s5t995.46(s, 2H)D.83 &, 8H),(376 (&, 3), 220 663K, 1 H), 7.83-7.87 (m
RRLBN S Ve e e e
: _ pyridin-3-ol:
5 The title compound was prepared in 47% yield by the PMB-deprotecticn of

intermediate 77¢ in a manner analogous to the procedure for example 62. 'H NMR

(300 MHz, DMSO-ds} 8 13.74 (s, 1H) 13.01 (s; 1H) 9.91 (s, 1H), 8.43 (s, 1H), 8.14 (s,

1H}, 7.98 (s, 1H),7.72 (dd, 1H, J = 84 0.6Hz), 7.69 (bs, 1H), 7.51 (bs, 1H) 7.45 (dd,

1H, J= 8.7, 1,5Hz), 7.17-7.22 (m, 2H) 2.09 (s, 3H). Anal. (C2oH1sNs0 03 H0) C,
40 H, N. MS (ES) [m+H}/z calculated 340, found 340.

Example 78: {5-[3-(1 H-Benzonmldazol-z-!l}:'l H—lndazoI-S-!! L-4-methyl-pyridin-3-

yimethyi}-Isopropyl-amine

1) MsCEL THF
2 >"Nﬂz
2 (2e%)
15 (é) Example 78- {5-[3-1 H-Benzolmidazol-2-yl)-1 H-indazol-5-yi]-4-methyi-

pyridin-s-ylmethyl}-ldspropyl—amine:
The title compound was prepared in 28% yield from example 72 and
isopropylamine using an analogous procedure to the preparation of intermediate 68b.
TH NMR (300 MHz, DMSO-dy) § 13.76 {s, 1H), 13.01 (s, 1H}, 848 (s, 1H) 842 (s,
20 1H), 8.35 (s, 1H), 7.74 (d, 1H, J= 8.7Hz), 7.68 (d, 1H, J = 7.8Hz), 7.50 (d 1iH, J=
' 72Hz), 7.43 (dd, 1H, J = 8.7,1.5H2), 7.15-7.25 (m, 2H), 3.79 (s, 2H), 2.80-2.86 (m,
" 1H), 2.27 (s, 8H), 1.07 (d, 6H, J = 6.6Hz2). Anal. (C24HaNs » 0.7 H:0) C, H, N. MS
(ES) [m+H])/z calculated 397, found 397. |
- Example 79: (5-soquinolin-4-yl-1H-indazol-3-ylmethylene}-pyrrol-i-vi-amine

peM Oy S
= p-TsOH , toens v {
C o s} | 8
oo - N e
25 ™ .

(a) Intermediate 79a- 5—Isoqulnolln-4~yl-1 -(2-trimethylsilanyl-
' ethoxymethyl)-‘lH—lndazole-a-carbaldehyde'
_ The titie compound was prepared in a manner analogous to the preparation of
intermediate 19f, substituting a SEM-protection (see intermediate 3a) for the PMB-
30 - protection of intermediate 19¢. 'H NMR (300 MHz, CDCl;) 5 10.30 (s, 1H), 9.30 (s,




(c) Exanple 69- (3-{5-[3-(1 H Benzoi m dazol -2-yl)-1 H | ndazoli99ulyij004-

met hyl - pyri di n-3-yl }-phenyl)-nmet hanol: The tide conpound was prepared in 41
%yield by the PVB-deprojgction of internediate 69igln a nmanner anal ogous

to the procedure for exa‘e 62. "H NVMR 20 (300 w DMSO-ds) S 13.79 (s,

1 H), 13. Q% 153265 . 849 (d, 2H J= 6.3Hz), 8.41 (s, 1 H pefubbriédy; 1 H- JI=
8.7Hz), 7.34-7.69 (m 7H), 7.19-7.22 (m 2H), 5.25 (br s, 'f’l% .58 (s,
2H), 2.15 (s, 3H). Anal. (CQ27H2,NSQ2.1.2 H20) C, H,.N. M5 (ES) [mtH h

cal cul ated 432, found 432. 129 19 July 2004 WD 01/53268 PCTrtrs01/ 01477
Exanpl e 70. 11 12-(5-1soguinol |l n-4yblH i ndazol -3-Yl)-3H benzoi m dazoi -5-YID
__,neLil%gesulfonam de H2SO4. TFA aureole (48% 0O F4i 90 C, is h (99% (a)

I nt erAedi ate 70a- N. (2-[5-1soquinolin-4-yl-1-(4-nethoxy-ben7-yl)-1 H 5

i ndazol - 3- ya- fH18.5e@7 PHyB 481 1 1y, -ae (ddertH) anese) Lipppigdqdd, 1H)9 =166, ©

AR o C G K IRV ST T G VR,
Sect B, 19, B.440.90R 233} 84Hn),|-a02{x 9Hhe procedure for internediate 7c'.
"H NWR (300 MHz 4 6 49 , 1 ,

8. 20 (d( 1H J _('l’yq%-z"ﬁ Ecliafd 798¢ o'g?%‘;' ‘Fﬁwg'p'é{f%l%&“”?%z A8 (mH) 3H),
7.58-7. 63 5 m ethogymethylsi H-indazel-3-yimetig/lena}-pyrrol-trgl-amipe: s, 1 H), 6.89 (d, 2H,

+J = 8. 7HZ) 5.76 (fiemmelfate ﬁa%&dﬁg,@é‘@mn%l)%ﬁd Q%mlr%ﬁ}nolé @8 el Aot 0-
N—[2(5Isoqu|no|ln Hi ndazol -

benzoi ni dazolWee ?‘r"jedr’t'é¥H%*ﬂ‘é%?ﬁ“?’?fﬂ%\ﬁ‘f'@igbymgmémluieﬁ? (6 A 8076 fURIPBepar ed i n
48% yi ehd by Thesollifh wieyront@tiatealn edcuband porfiedeg siidzagel O@omatographyiner

anal ogous to (&@’E eB\E,PaFc‘EQ&émex‘;%s) ‘t:’\ @A‘Ej rﬁ& (89"/'5'0 intermediate 79b as a yellow

10  oil. 'H NMR (300 MHz, CDCL) § 9.31 (s, 1H), 8.77 (s, 1H), 8.58-8.60 (m, 2H), 8.09
(dd, 1H, J=7.2, 0.9Hz2), 7.92 (d, 1H, J= 7.8Hz), 7.76 (dd, 1H, J=8.7, 0.9Hz), 763
7.70 (m, 3H), 7.19 {t, 2H, J = 2.4Hz), 6.26 {t, 2H, J=2.4Hz), 5.85 (s, 2H), 3.66 (t, 2H,
J=8.4Hz), 0.97 (t, 2H, J = 8.4Hz), -0.02 (s, SH).
(c) Example 79- (5-1soquinolin-4-yl-1H-indazol-3-yimethylene)-pyrrol-1-yl-
15  amine: ' ‘
The title compound was brepared in 68% yield by the SEM-deprotection of
- intermediate 79b in a manner analogous to the procedure for example 41. 'H NMR
(300 MHz, DMSO-di) 5 13.82 (s, 1H), 8.38 (s, 1H), 9.09 (s, 1H), 8.52 (s, 1H), 8.41 (s,
1H), 8.24 (dd, iH, J=72, 1.5Hz), 7.71-7.85 (m, 4H), 7.61 (dd, 1H, J= 8.4, 1.5H2),
20  7.46(t 2H, J=2.4Hz), 6.15 (1, 2H, J= 2.4Hz). Anal. (CziHisNs) C, H, N. MS (ES)
[m+H)/z calculated 338, found 338. :
Example 80: 2-[5-(5-Ethylaminomethyi-4-methyi-pyridin-3-yi)-1 !i-incf_;_azol'-3~vl]-
1H-benzoimidazole-4-carboxylic acid methylamide




(300 Mz, DMBO-d6) 5 13.83 (s, 1 H), 13.04 (s, 1 H), (br %UL)!]ZQQQ 940
(s,1 H, 8.60 (s, 1 H), 8.55 (s,1 H, 827 (d, 1HJ 87Hz)°’ 7.

(m4H),763(dd1 J =8.7, 1.5Hz), 7.54 ( s,lH) 746(51H),
7.07 (d, 1 H J = 2.91 (s, 3H). Anal. (CHM1BNg02S 1.05 H20) C, H,
N S M5 ES%VI[ZE%FFH I z cal cul ated 455, found 455. 20 Exawppirfuséidis77

« N-{2-15- 3, 4" 1bi pvndi nyl -5-yf)-1 H 1| ndazol-3- | benzoirnidazol -5-

| -met hanesui fonan de 19 July 2004 1w WD 01/53268 5U 190 (9 ) PCT/ USOv01477
7la (a) Internediate

71a- 1- (4- Met hoxy-benzyl)-5-(4-nmethyl-[3,4" ] bipyridinyl-5 yil)-1

[ L=ipdazol e- 3- car bal dehyde: The title conpound was prepared in 76%yield
from~ nternedi ate 19e and 5 i nternedi ate 53a simlar to the procedure for

internmediate 61c. 'H NVR (300 MHz, 13) 8 10 28 (s, 1 H,-8.73 (dd, 2H,
J =4.5 1.5 Cﬁg(s;:ﬁ& 8. 4% ﬂTH) e (s, 1 H, 7.53 (d, 1 H,
J = 8.7Hz), 7. H0J( H—3J— 8.7, T‘-_'aﬁaﬂ 34 (m 4H), 6.89 (d,

2H, J = 8.7Hz), "5.67 (s, 2B 3.79 (s 3H) 2.15 (s, 3H). Anal.
- (C27H22NAC20 0. 7% H20 C, H, N. 10 (b) Internediate 71 b-
N-12-[5-(4-nethyl -[3, 41bi pyri di nyl -5-yl }7-(4- nmethoxy-benzyl)-1
1-1-i ndazol - 3-yl ) - 3H benzol m da% yl J- met hanesul f onani de:  The title
&a

conmpound was prepared in 96% from interned 'é 7la and iu
(3, 4-di am nopdg hanes e sin ar t e procedure for
internmediate 7d. Boc 'H NVR MedR d4) 878366 (dd, 2H J= 4.5,
1.5Hz), 8.52 (S, 8. 39 Hjamma s5°c.’baH) 7.73%d, PH J 8.7Hz), 7.47-7.65
(m 5H). 735(J°2H J:87Hzﬁ)717(brs,mll—l),686(d 2H, J =
8.7Hz), 5.72 (s, 2H), 3.73 (s, 3H), 2.94 (s, 3H), 224 (s, 3H. (c) Exanple
71- 111-(2-[5- (4-nethyl- 34'ﬁy' i nyi { Hi - 3-

9}

NH,

ridinyi-5:ylay NH—lnda of yi }

3l f benzoi m dazol - 5-yl *hane nam‘de:'«\émmﬂ

, ’M sutha , OMF BoC y ¢ N
_ _ (78%) f"‘zl ? ,

atc ‘ | 30d

H2S0,, TFA. anksole S

{36%) ' "
80 o ) _
(a) Intermediate 80a- (5-Bromo-4-methyl-pyridin-3—ylmethyi)-ethyl-amine:
The titie compound was prepared in 95% vyield from intermediate 72a and
ethylamine using an analogous procedure to the method outlined for the preparation
5  ofintermediate 68b. 'H NMR (300 MHz, CDCI5) § 8.59 (s, 1H), 8.37 (s, 1H), 3.83 (s,
2H), 2.73 (q, 2H, J = 7.2Hz), 2.48 (s, 3H), 1.16 {1, 3H, J=72Hz). ‘
(b) Intermediate 80b- 5-Bromo—4—methyl-pyndin-s-yimethyl)-ethyl_

carbamic acid dlmethykethyl ester: .
intermediate 80a (850 mg, 3.7 mmol) was stirred in a solution of THF (80 mL)

10 and 1 N NaOH (10 mL). Di-tertbutyl dicarbonate {1.09 g, 5 mmol) was added, and
o the reaction stirred for 2 hours at room temperature. The solution was difuted with
ethyl acetate. Organics were washed with H,O and brine, dried (MgS0,), and
concentrated in vacuo. Purification by silica gel chromatography (33% ethyl
" acetate/hexanes) gave 760 mg (62%) of intermediate 80b as a clear oil. 'H NMR
15 '(300 MHz, CDCY) & 8.60 (s, 1H), 8.24 (s, 1H), 4.49 {s, 2H), 3.18 (bs, 2H), 2.39 (s,
3H), 1.47 (s, 9H), 1.05 (¢, 3H, J=7.2H2).
(c) Intermediate 80c- Ethyl-[5-(3-formyk-1 H-indazol-s-yl)—&methyl-pyndm—
3-ylmethyl] carbamic acid dlmethyl-ethyl ester: -

. . ’ . ' .



The title conpound was prepared in 35%yield by the PI\/B-deprqbgrﬁT%iz% of 20

i nternmedi ate 71b in a manner anal ogous to the procedure for exanple %2. H
NVR (300 MHz, DMSO- d6) 3.79 (s,1 H, 13.02 (s, , .9.56 (s, 1 H, :
. 8.70 (d, 2H, J = 5.7Hz) .54 (s, 1 H, 8.47 (d, 2H J = 7.8Hz), 7.78 (d,

1 H J = §dbdses’. 49-7.58 (m 19 July 2004 WO 01/53268 PETISO/6(3477 SH),
7.10 (d, 1 H J=8.7Hz), 2.93 (s, 3H); 2.17 (s, 3H). Anal. (C26H21N1Q2S
1.45 HRO C H N S M (ES) [mtH !z cal cul ated 496, found 496. Exanple
72: 154341.i 4-Benzol m dazol 2-yi)-1 Hindazol-5-yll-4-methyl-pyridin-3-

yn- net hanol PM) (PIVF)4Pd. K3PO4 H20MVA 92C, 16h 5 T2a (a) Internedi ate
72a- .(5-Brono-4-net hyl -pyridin-3-yl)-nmethanol: Internediate 59a (1.5 g,

7.5 rdol) was stirred in MeOH at 0 C. Sodi um bor ohydride (850 ng, 22.5
mol ) was added i nThitkicomPoundnsipheparesids 85% iyiekbfsons intermediatef16e add hour . The

solution was diluted wth.ethyl ' 10 with
H2O and bri neM™% F@ﬁte §82f§a,r %5?193\8@%%‘5:‘@%’? f’z@x@é’ﬁé‘?ﬁ‘gﬂ‘g’u‘ﬂ@ﬁwgﬁ on by
silica gel cEBDOERhS 8023 [HYH], 808(s,dH).EB% (et 1) 8.83 ¢ AR 748 XdhdH) Jg&We 1.39 ¢

0 i . l Lt 1 ' !
(370 5B S s gl el B 3R ) L7
3H), 2.37 §1, 378is, 3H}: 3244bp,)2H), Y8 (5,73H8r hii(saPd). 130t 8, | 37.phi2).
hFBenzol ni daz ol - 2%5 )mém(dﬂdi@bé&lﬁhmgf#@meﬁ blhiyl)-3-(4-
ndazol - 5-yl j - 4- et hyl - pyr.i di n-3-yl }- han The tij]le conpound was
prepared in 9E‘%Rﬂ'ﬁyrﬁﬂ'%ﬂM?ﬁ@?%ﬁﬁ@‘y&%@ﬂ?&sﬂ'& H@E’?"g 23 '3'?-6?- simlar
- to.t he procedykfethflpéarbainky sghdidiaiethyd-bthyl eddesMR ( 306\ MHz, CDC13) 8 10. 48
(3 210" 25 7v) g B cnn e gl o Yokt et ocand) )
J= 4.5Hz) 0  amino-N-methyl-3-nitro-benzamide (Found in: nia, Braganza, et al., patent
épplicalion “Compounds and Pharmaceutical Compositions for Inhibiting Protein
Kinases, and Methods for Their Use”, p. 52, line 10 td p- 53, line 26; and p.59, line 16
to p. 60, line 4, U.S. Provisional Serial No. 60/142,130, filed July 2, 1999, incorporated
by reference herein in its entirety.), similar to the procedure for intermediate 7¢’. H
15 NMR (300 MHz, CDCl;) § 11.50 (s, 0.3H), 10.21 (s, 0.7H), 9.86 (bs, 1H), 8.36-8.57
| (m, 3H), 8.18 (dd. 0.7H; J= 7.8, 1.2Hz), 7.97 (dd, 0.3H, J= 7.8, 1.2Hz), 7.63 (dd,
0.7H, J = 7.8, 1.2Hz), 7.24 {m, 5.3H), 6.88 (d, 2H, J = 6.3Hz), 5.65 (s, 1.4H), 5.63 (s,
0.6H), 4.57 (bs, 2H), 3.79 (s, 3H), 3.27 (bs, 2H), 3.12 (d, 0.9H, J = 4.8Hz), 3.06 (d,
2.1H, J=4.8Hz}, 2.29 (s, 2.1H), 2.21 (s, 0.9H), 1.48 (s, OH), 1.11 (t, 3H, J= 6.9Hz).
20 (e) Example 80- 2-[5-(5-Ethylaminomethyl-4-methyl-pyridin-3-yl)-1H-
indazol-3-yi}-1 H-benzoimidazole-a-carboxylic acid methylamide:
The title compound was prepared in 36% yield by the PMB-deprotection of
intem\_eéiate 80d in a manner analogous to the procedure for gxample 62, with a final
purification by preparatory HPLC (0.1% TFA-ACN/0.1 %TFA;H;QO). 'H NMR (300
25  MHz DMSO-d;) 3 14.02 (s, 1H), 13.62 (bs, 1H), 9.72 (bs, 1H), 8.88 (bs, 2H), 8.63 (s,
2H),8.44 (s, 1 H), 7.83-7.88 (m, 2H), 7.72 (d, 1H, J= 7.2HZ),7.52 (dd, 1H, J=
. 841 .5Hz), 7.36 (4, 1H,J= 7.8Hz),_'4.33 (bs,_ 2H), 3.15 (g, 2H, J=7.2Hz), 2.90 (d, 3H,
= 4.5Hz), 2.43 (s, 3H), 1.27 {1, 3H, J = 7.2Hz). Anal. (CzsHzsN;0e 3 TFA) G, H, N.
~ MS (ES) [m+H]/z calculated 440, found 440.
30  Example 81: Ethyl-4-{methyl-5-{3-(4-methylsulfanyl-1 H-benzoimidazol-2-yi)-1H-
" indazol-5-yl]-pyridin-3-ylmethyl}-amine




20 4.80 (s, 2H), 3.76 (s, 3H), 2.25 (s, 3H), 1.94 (br s, 1 H) 19(gly2B84npl e
{5-[3-(1 H Benzoi mdazol -2-yl)-1 H I ndazol - 5-yl]-4-nethyl -

pyridi n-3-yl }-nmet hanol gaThe title conpound was pregared in 59%yield by the

- PMB-deprotection of i rmedi ate 72b in a nmanner &al ogous to the

procedure_f0 xanmple 62. '"H NVR 25 (300 MHz, DVBO-ds) 8

H), 13. 01 396115%%@, 8.52 (s, 1 H,'8.43 (s, 1 H), 8.39 (s,JP%TZ{?S,“%W% (dd, |

H J =8.4 0.6Hz), 7.68 (d, 1 H J = 72Hz), 7.50 (d, 1 H J = 7.2Hz), 19

July 2004 WO 01/53268 PCTIUSO /01477 7.44 (dd, 1 H J = 8.4, 1.5Hz),

7.15-7.23 (m 2H), 529 (t, 1 H J = 5.4Hz), 4.64 (d, 2H J = 5.4Hz), 2.22

(s, . Anal. (C21H17NsO . 1.25 HRO C, H, N. Ms (ES) [mtH)1lz calcul ated

'356, Found 356. Examle 73: (5-13-t1 H Benzoi m dazol -2-V1}-1

Hindazol - 5-yli - 4 met hyl - andi - 3- ylnmethyl}-di_nethyl-amne PM (a) Exanple
+73- {5-13-(1 H M@z ol - ol 5w J- 4- net hyl -

pyri di n-3-vyl met&% Iﬁhyf‘ e: M ound was prepared in 36%

yield from exanpl eN'?“Z anfd®10 diwe Hf‘lyt arfi*ile by thetic nmet hod anal ogous
‘to internediate 68b. 'H NVR (300 Mz, HVSQA6) b 13.77 (s, 1 H, 13.02 (s,

I H), 8.38-8.42 (m 3H), 7.67-7.7 m 2H), 7.50 (d, 1 H J = 7.8Hz), 7.44
(dd,1 H, J = 8.7,1.5Hz), 7.&4-7.2?&@ Hy, 3.48 (br s, 2H), 2.28 (s, 3H),
2.21. (s, 6H). Anal. N6. 0. 8ed120) C, H, N. M5 (ES) [m+H]/z

cal cul ated 383, fofm 15 Examplogs 74: ((5-13-ti HRenzoi midazol-2- 1 1

| fi ndazol -5- neth ¢ di ne3- vyl yl ?-et hyl -am ne 1) N6aTHE (a) Exanple
74- {5-[3-(1 H Benzody~dazol - 2-yl) H | ndazol - 5-yl j - 4- net hyl

pyri-dln-3-yl methyl } - et hylswam ne: 20 The title corrpound was prepér ed in 23%

yield from exarrpl e (/2 et hyl am ne by a synt rret hod anal ogous to
“internediate (300 A9z TPA, anisala
' 7 NH

(a) Intermediate 81a- 3- -Methylsulfanyl-2-nitro-phenytamine:
3-Chloro-2-nitro-aniline (1.0 g, 5.8 mmol) and potassium carbonate (880 mQ.
6.4 mmol) were stitred in dry DMF (15 mL) in a sealable tube at 0 °C. Methanethiol
5  was bubbled through the solution for 4 minutes. The tube was sealed and the
reaction stired at 122 °C for 16 hours. The cooled reaction was diluted with H-0 and
extracted with ethyl acetate. Organics were washed with brine, dried (NaSO,), and
concentrated in vacuo. Purification by silica gel chromatography (33% ethyl
acetate/hexanes) gave 950 mg (89%) of intermediate 81a as a bright red-orange
10 solid. *H NMR (300 MHz, CDCL) § 7.21 (t 1H, J=8.1Hz), 6.55 (d, 2H, J = 8. 1Hz),
| 5.93 (bs, 2H), 2.42 (s, 3H). Anal. (C;HaN0,S) C, H, N, S.
(b) Intermediate 81 b- 3-Methylsulfanyi-benzene-1,2-diamine:
The title compound was prepared in 96% yield from interrnediate 81a similar to
~ the hydrogenation procedure outlined for intermediate 9a’. 'H NMR (300 MHz,
15 CDClg) 3 6.93-6.97 (m, 1H), 6.63-6.70 (m, 2H), 3.71 (bs, 4H}, 2.36 (s, 3H). Anal.
 (CiHWN:S) C, H, N, S. |
(c) Intermediate 81 ¢- Ethyl-{5-[1-(4-methoxy-benzyl)-3-(4-methylsulfanyl-
1H-benzolmidazol-2-yl}-1H-indazol-5-yi}-4-methyl-pyridin-3-ylmethyl{}-carbamic
acid dimethyl-ethyl ester: ' |
20 The title compound was prepared in 80% yield from intermediate 81b and -
intermediate 80c similar to the procedure for intermediate 7¢’. 'H NMR (300 MHz,
CDCl3} 8 10.15 (s, 0.6H), 10.12 (s, 0.4H), 8.64 (s, 0.4H), 8.59 (s; 0.6H), 8.47 (s, 1H},
8.37 (s, 1H), 7.72 (d, 0.6H, J=7.5Hz), 7.45 (1, 1H, J=7.2Hz2), 7.19-7.34 (m, 5H), 7.10
- {d, 0.4H, J = 7.5Hz), 6.83-6.89 {m, 2H), 5.65 (s, 1.2H), 5.61 (s, 0.8H), 4.55 (bs, 2H),

) | ! .



DMSO-d5) 8 .13.76 (s, 1 H), 13.01 (s, 1 H), 8.48 (s, 1 H),
8:36 (s,1 H, 7.74 (d, 1 H J = 8.7Hz), 7.6B (d. i H, J =
1 H J=7.5H), 7.43 (ddga 1 H J = 8.7,1.5H), 7. 23
(s, 2H) 2.65 (q, 2H, J .2Hz), 2.26 (s, 3H), 1.0 5(t 3H, J= 7.2Hz).

Anal . ng"g&%%& 5 HO C, H N M (ES) [mtHyz cal cul at g@nggﬁméJ;pund

383. Exa (3411 H Benzoi m dazol-2- t - 4 5-dineth - 11 H

i ndazol e 19 July 2004 9 WO 01/3268 PCT/USO /01477 1) n-BuLi, THF, -100 C
Br 2) Mel (T7% T5a (Ph3P)4Pd . K3PO4 H2O DVA 92C, 16h 762 N.-PMB (79% (a)
l ntermedi ate 75a- 5-Brono- 3, 4-di nethyl -pyridine: The title conpound was
prepared from 3, 5-di brono- 4-net hyl -pyridine and |odonethane simlar to the
procgllure for intermediate 59a. 1H NMR (300 MHz, CDCI3) 8 8.50 (s,1 H),

8.22 (s, 1 Hg (§G 8.3 ﬁ'%ﬁQHf’@Z@f(bsQ 26708, 1I2H)eéme(y #8AY), 2 (s,

' -SI § 1? I(?)éelnrznce)!t hm daz%é( )5 EH)3 1.5 ?ﬁ"dgg&)q‘a& (};'ﬁép‘yf Bi t' onpound was prepared in
79%vyield fromi nt(ﬂ)ﬂwnplemﬁﬁthywnetﬂyl S{3v{dcinethyisiiBanyd-1 M bemzolimidazob-
05 (o PR ES P SMEn{Fanyddy 10 D) B 105 (5. 1
7.41-7.49 5m 2H) , The tiilg compdundiwasiigpares! ig 25%dieldhy, thg EMB-dsglectisn 87 (s, 2H)
3.74 (S, . intermediate 81c.in a manner analogous 1o the procedure for example 62. 'H NMR '
' (300 MHz, DMSO-d5) § 13.78 (s, 1H), 13.10 (s, 1H), 8.48 (s, 1H), 8.44 (s, 1H), 8.29 (s,
“1H), 7.75 {d, 1H, J= 8.7Hz), 7.44 (d, 1H, J = 8.7, 1.8Hz), 7.30 (d, 1H, J = 7.8H2), 7.19
(t, TH, J=7.8Hz), 6.99 (d, 1H, J = 7.2Hz), 3.82 (s, 2H), 2.66 (g, 2H, J = 7.2Hz), 256
10 (s, 3H), 2.28 (s, 3H), 1.08 {t, 3H, J = 7.2Hz). Anal, (C24Hz4NeS » 1.5 H;0) C, H, N, S.
MS {ES) [m+H)/z calculated 429, found 429, ‘
Example 82: 2-[5-(5-Ethylaminomethyi-4-methyl-pyridin-3-yl}-1H-indazol-3- -
yN-1H-benzoimidazol-4-yl}-acetamide '

A, mi; oS

ERhodh

8
7
(m 2H), 3.81

(65%}

i o ' i
doc H,50, TFA, enlscle
(6%} C
24 2

15 (a) Intermediate 82a- N-(2,3-dlamino-phenyl}-acetamide:

The title compound was prepared in 98% yield from N-(2-amino-3-nitro-
phenyl)-acetamide (see Harvey et al., J. Chem. Soc. Perk. Trans. 1, 1988, 1939-
1944) in a manner analogous to the hydrogenation of intermediate 9a”. 'H NMR (300
MHz, CDCl3) 3 9.04 (s, 1H}, 6.35-6.49 (m, 3H), 4.38 (bs, 4H), 2.00 (s, 3H).

20 (b) Intermediate 82"b-. {5-[3-(4-Acetylamino-1H-benzoimidazol-2-yl)-1-{4-
methoxy-benzyl)-1H- -indazol-5-yI]-4-methyl-pyridin-3-yimethyl}-ethyl-carbamic
acid dimethyl-ethy] ester: _

A The title compound was prepared in 65% yield from intermediate 82a and
intermediate 80c similar to the procedure for intermediate 7¢’. '"H NMR (300 MHz,

25 .CDClL)512.35 ‘(bs. iH), 10.80 (bé, 1H), 7.90-8.85 {m, 4H), 6.76-7.46 (m, 8H), 5.60
{bs, 2H), 4.51 (bs, 2H), 3.78 (s, 3H), 3.61 (bs, 2H), 3.19 {bs, 3H), 1.74 (bs, 12H), 1.18
(bs 3H). MS (ES) [m+H)/z calculated 660, found 660. '

{c) Example 82- N—{2—[5—(5-EthylammomelhyM-methyl-pyridm—3-yl)-1 H
indazol-3-yi]-1 H-benzoimidazol-4-yl}-acetamide:



3H), 2.31 (s, 3H), 2.16 (s, 3H). (c) Exanple 75- 3-(1 H Benzggny nhng%gh 2
yl)-S-(4,5-dimethyl-pyridin-3-yl)- 7HIndazole: 15 The title conpound was
prepared in 37%yvyield t he PMB-deprotection of nternediate 75b in a
manner anal ogous to ex§pl e 62. 1H NWR (300 MHz, O d6) 5 13.76 (s, 1
H, 13.02 (s, 1 H), 842 (s,1 H), 8.38 (s, | H, 1 (s, 1 7. 74 (dd, |
H, U= 8.WOW/BMS) 7.51-7.69 (m 2H), 7.44 (dd, 1 H J= BCHUSQUMET
“7.17-7.22 (m. 2H) 2.33 (s, 3H), 2.18 (s, 3H). Anal. (021H17N5 1.0 HZO) C,
H N M (ES) (mtHyz 20 cal cul ated 340. found 340. 134 19. July 2004 WO
01/53268 PCT/USCL101477 Exanple 76: 3-13-(1 K- Benzol m dazol -2- |

-111.] ndazol -5- | meth uinolir~e PMB (Ph3P)4Pd, K3P04 H2O DMA 92C, 16h
(86%=H SO4. TPA an"sote 0 (a) Internediate 76a- 3-(3-(1

‘H Benzoi m dazol - t hox

'Hindazol -5-yl]-4 %\?%“%l?/ 0%“%“’&%8”‘% fell %‘ﬁ%%’% yeth%Fc,)MB'deﬁrgte\ﬁgosnopfrepar ed in
86% vyield froirnelrmedmmdbMasnﬁﬁbra!mbgbusmibmmﬂedmprtﬁMMmﬁz n'el Be Kwon et
al ., Synt hemm% ) {f H)t sBHE 1 prmqgwrﬁf (d Mygfoedi ate 61 C.
" H NMR (300 1 ST BB S 1k gt

8.25 (dd 1 H, 83Hz), 753%&{3}1272142375&@5)@.&7%2 7:'547(%%6-@141’52) (474475 7.88
(m 2H), 7 645372&)0:4@1&%}:% ?5#5;%453 s.(9M), m(s :m)Zifﬂ(t?@{ (fa7.84p), 6.91 (d,

2H, J 10 = 6 1), 0 (s, 3H). Anal.
(C=H2sN5O . OMS E(?Efi)zlm#ﬂizcﬂrm' ated 449, 1 %E' e 76 3- [3 (1
‘H Benzol m dazgka d‘é—biﬂda heh 1H¥dazole .

F oH
@ "OH
F
(P haP)4Pd. Na2003,
H,O, dioxane, 90 °C

o
'

65%

TBAF, THF, 80 °C

Y

95%

10 A
‘ (a) Intermediate 83a --5-(2,6-Difluorophenyl)- 3-phenyl-1-[2-
(trimethylsilanyl)ethoxymethyl]}-1H-indazole: )

By a synthetic method analogous to intermediate 11e, palladium. catalyzed
coupl:ng of intermediate 11d with 2 6-d|ﬂuorophenyiboromc acid ylelded 83a (65%) as
15  a pale yellow foam: 'H NMR (DMSO-d;) 6 -0.09 (s, SH), 0.84 {1, 2H, J= 8.0 Hz), 3 62

(t.2H J= 8.0 Hz), 5.86 (s, 2H),7.24 (dd, 2H, J=8.1,8.3 Hz), 744 (4, 1H, J=13,7.2

‘Hz) 7.47-7.58 (m, 4H), 7.92 (dd 1H, J=0.5, 8.8 Hz), 7.98 (dd, 2H J=13,82 Hz)
8.14(d, 1H, J= 0.5 Hz).
{a) Example 83 -5-(2,6-Difluorophenyl)- 3-phenyl-1 H—indazo!e'

20 Simiar to example 7', treatment of 83a with tetrabutylammonlum fluoride

' afforded 5-(2,6-difluorophenyl)-3-phenyi-1 Héindazole 83 (95%) as a yellow so!_i_d: i |
NMR (DMSO-d;) 6 723 (dd 2H, J=8.1, 8.3 H2), 7.40 (i, 1H, J = 1.3, 7.2 Hz), 7.43-
'756(m,4H),770(dd 1H, J= 0.6, 8.7 Hz), 7.98 (dd, 2H, J= 1.3, 84Hz) 8.11 (d,
1H,J=06 Hz) 13.38 (s, 1H). Anal (CisHi2N:F2) C, H, N.



qul noline: The title conpound was prepared in 72%yield by t'?@Jul 20
PMVB- depr ot ecction of 15 intermediate 76a in a nmanner anal ogous Y4 9

procedure for exanple 624 1H NVR (300 MHz, DNMSO- d6 13.81 (s, 1 H),13.06
(s, 1 H, 8 86 (s, 1H),..55(s, 1H, 8.23. (d,WH J =7 8H), 8. 09

(d 1 H, , 7.68-7.84 (m 3H), 7.55-7.59 (m 3H) 23 (‘m
2. 66 ?s"”g ) (024H17N6. 0.8 H20) C, H, N. MB (E%}V%F&J 417
caI cul at ed 376, found 376. 20 Exanple 77: 5-13-J1 H Benzoi m dazol - i1

H. I ndazol -5- nmeth i- ridin-3-o0i 19 July 2004 WO 01/53268 HaOwa OVF Mc OH.
160 C (61% TAB PMB 772 +, Pd, K, P04 HaoOVA 92c, 1sh Wy 776 112S04. 7FA,
ai 0O (47% PCTAJS01101477 7TM PMB (a) Internedi ate 77a-

57Brao- 4- met hyl - pyri din-3-ol : 3, 5-Di br ono- 4- net hyl - pyri di ne (2.42 g, 9. 64
nol ) and sodi um nmet hoxi de (3.12 g, 57.8 Mol ) were stirred in a m xture of
DMF (8 ml-) and I\/EO—l 2 m ina 5 sealed tube.at 180 C for 24 hours. The
reacti on wasE¥s 2ri-ig perated in vacua. Purification

by silica gel chr omat ogr aphy (100% et hyl acet at e)

o
oN NHoNH,, EtOH
\ 7%
. F :

21650 nd... eEh

H A CHO
' NN EtOH, NaBH;CN
. 4 .
HN

5 By a synthetic method analogous to intermediate 18¢, hydrogenation of 5-
nitro-3-{2-pyrrolyl)-1 H -indazole 18b’ over 10% palladium on carbon afforded 5-
amino-3-(2-pyrolyl)-1H-indazole 84 (99%) as a beige solid: 'H NMR (DMSO-d;) &
6.13 (dd, 1H, J=2.4, 2.6 Hz), 6.49 (dd, 1H, J= 15,24 H2), 6.76 (dd, 1H, J=1.5,26

'Hz),6.79 (dd, 1H, J=2.1,8.9 Hz), 7.03 (d, 1H, J= 2.1 Hz), 7.22 (d, 1H, J=8.9 Hz),
10 11,16 (s, 1H), 12.45 (s, 1H). Anal, (C,;HsN4#0.2 ethyl acetate) C, H, N.
Example 85: 5-(Be lamlno)-a-lz-'PvrrgleH H—indaiolg
’ Benzaldehyde (100 mg, 1 mmol) was added to a solution of 5-amino-3-(2-
pyrrolyl)-1 H-indazole 84 (100 mg, 0.5 mmol) in EtOH (100 mi). The resuitant solution
was stirred for 2 hours at ambient temperature prior to addition of NaBH,CN (50 rhg,

15 0.8 mmol) in a single portion as the solid. After stirring for an additional 2 hours, the
crude reaction mixture was poured into H.O (200 mi) and extracted with ethyl acetate
(2 x 100 mi}. The combined organic extracls were dried over sodium sulfate and '
' -conc'entrated. Sitica gel chromatography (60% ethyl aceiateMexanes) provided a5
(21%) as a beige solid: "H NMR (DMSO-d) 5 4.33 (s, 2H); 6.11 (dd, 1H, J=25,2.6
20 Hz), 6.38 (dd, 1H, J=1.5, 2.5 Hz), 6.74 (dd, 1H J=15, 26Hz) 6.81{s, 1H),6.91
{dd, 1H, J=1.9, 89Hz),717-736 (m, 5H), 7.43 (d, 1H, J= 89Hz),745(d, 1H, J=
1.9 Hz), 11.13 (s, 1H), 12.48 (s, 1H). Anal. (CmH,sN,,-o 33H0)C, H,N.
Example 86: S-I&Methpxwhenv!)-:’v-jg_l;lgrnyl)ﬂ H-indazole




gave 1.10 g (619 of internediate 77a as a white solid. 'H NyRj(§P00Mz,
DVMSO- d6) 810.31 (s, 1 H, 8.12 (s, i H, 8.04 (s, 1 H, 2.21 (s, 3H.
“Anal. (C6H6BrNO) C, H,.N. (b) Internediate 77b- :

3- Brono- 5- ( 4- net hoxy- zy[ oxy) -4-net hyl - 10 pyri e: Internediate 77a
(1.0,9, 5.3 mml), tetranethyl anmoni umiodide (107 ng, 0.53 rrrmg% and '
*pot dssi uW@arEsstt e (1.47g, 10.6 mol) were stirred i n ackUHOOT’ i
- Met hoxybenzyl chloride (1.08 m., 7.98 mmol) was added, and the reactlon
stirred at 55 C for 8 hours. The solution was diluted with et hyl acetate.
Organics 15 were washed with H20 and brine, dried (MgSO4), and concentrated
I n vacua. Purification by silica gel chronmatography (25% et hyl

'acet af e/ hexanes) gave 648 nmy (409 of internediate 77b as a white solid.
"H NWR (300 MHz, CDCI3) 8 8.33 (s, 1 H, 8.16 (s, 1 H, 7.34 (d, 2H, J =
8.7 Hz), 7.93 (d; 2H, J = 8.7Hz), 5.08 (s, 21-1), 3.83 (s, 311), 2.34 (s,
"3H). Anal. (Cl4H14BrNO2) C, H. ¢ 20 (c) Internediate 77c- 5-[3-(1

H Benzoi m dazol - 2-yi ) -1- (4% Roty - benzyi) - SEM

. 111-i ndazol - 5-yl -4NS t hyl - py#1 di.n-3-ol : Th i8] e conpound was prepared
in 89%yield frpmi pt er megieire, NG2B: and digdte 77b simlar to the

procedure for i di at &Ogprane. 90 NI\/R(I\/Hz CDCl 3) 610.17 (s, 1 H),
'8.64 (s, 1 H), 8. L 17, 825(s, 1/, 7.80-¥.86 (m 1 H, PV 19

Jul'y 2004 WO 01/§ g pcTl usdffo1477 7. 34-7.49, (M 5H), 7.21-7.29 (m 4H),
6.95 (d, 2H, -J .7THZ): 6.85 (d, 2H, J = 8.7Hz), 5.61 (s, 2H), 5.16 (s,

2H), 3.83 (s,\3H) 3.76 (s, 3H), 2..20 (s, 3H). (d) Exanple 77- 5-13-(1
H Benzoi m dazol - 2-yl Z-I | - Hinda ;:yl]-4-methyl - pyridin-3-o0l: 5 The
title conpoun®ANlE-Prepar leld by the PMB-deprotection of

i nt érnedi at e=FFTTa@™Anne nal o to the procedure for exanple 62. 'H
NVR (300 MHz, DNBO:-d6) 8 13.74 (s, H, 13.01 (s;2 H, 9.91 (s, 1 H),
8.43 (s, 1 H, - 8.14 (s, 1 H), 7,98 (s, I H, 7.72 (dd, -1 H J' 8.4, 6.6Hz),
7.69 (bs, 1 H), 7.51 (bs, 1 H), 7 45 (dd, 1H. J=8.7. 1.5Hz), 7.17-7.22
(m"2H) 2.09 (s, 3H. Anal. (C2aH15N5O . 0.3 H20) C. 10 H, N. M5 (ES)
[m-H 1 z cal cul at ¢8) ﬁﬂ&meﬂlal&lstﬁ@(:i-l\ﬂethoxyphenyl)- 3-phenyl-1-f2-

5 (tnmethylslIanyl)ethoxymethyl]-iH-indazole
By a synthetic method to intermediate 11e, palladium catalyzed coupling of
intermediate 11d with 3-methoxyphenylboronic acid yielded 86a (46%) as a pale
yellow solid: "H NMR (DMSO-d;) § -0.10 (s, 9H), 0.84 (i, 2H, J= 8.0 H2), 3.62 (, 2H, J
= 8.0 Hz2), 5.86 (s, 2H), 7.24-7.34 (m, 4H), 7.38-7.56 (m, 4H), 7.84(d, 1H, J= 8.3 Hz),
10 7.91-8.03 (m, 3H).
(b) Example 86 —5-(3-Methoxyphenyl)- 3-phenyl-1H-indazole:
Similar to example 11, treatment of 86a with tetrabutylammonium fluoride
afforded 5- (3 methoxyphenyl)-3-phenyi-1H-indazole 86 (71%) as a white solid: : 'H
NMR (DMSO-d;) 6 3.83 (s, 3H), 6.93 (dd, 1H, J=1.9,8.0 Hz), 7. 22-7.75 (m, 8H), 8.04
15 (dd,2H, J=1.3,7.2 Hz),820(d, 1H J=03 Hz), 13.27(8 1H). Anal.
© (CaoHisN;00.2H,0) C, H, N.
Example 87: {5-[3-(1H-Benzolmidazol-2-yl)-1 l-!-indazol—S—vIM—methy l-pyridin-3-
yimethyl}-isobutyl-amine

H

1) MsCL, THF
2y FEuH
& {81%)
k]
20 (a) Example 87- {5-[3-(1H-Benzoimidazol-2-yl)-1H-indazol-5-yl}-4-methyl-

pyridin-3-yimethyl}-isobutyl-amine:
* The tille compound was prepared in 81% yield from exampie 72 and
isobutylamine using an analogous prooeduré to the preparation of intermediate 68b.




Exampl e 78: (543-(1 H Benzoi m dazol-2- VI 1 Hindazol-5- rretIQthyéﬁgj,rn-S-

yl met hyt } -1 sopropyl -am ne .15 (a) Exanple 78- 15-[3-(1

1{- Benzoi m dazol - 2-y1l) - | ndazol -5-yl]-4-nmethyl - g

pyridin-3-yl methyl)-isspiggpyl -am ne: The title corrp(.ld was prepared in 28%

yireld fro e 72 and isopropylam ne using an anal og reto .
t he pr-epalraaa ?@%‘mgf I nternmedi ate 68b. 'H NMR (300 MHz, Dv%@'&g’?ﬂﬁgym (s,1 -
H, 13.01 (s, 1 H, 8.48 (s, 1 H, 842 (s, 201 H, 835 (s,1 H, 7.74

(d,1 H J =8.7Hz), 7.68 (d, | H J = 7.8Hz), 7.50 (d,1 H J = 72Hz), 7.43
(dd,1 H, J = 8.7,1.5Hz), 7.15-72%ubmmey Bbdket’3. 79 (s, 2H), 2.80-2.86 (m
1H),..227 (s, 3H), 1.07 (d, 6H, J= 6.AFHEYseN®nal . (C24H24N6.0.7 H2O C, H, N

VS S) [mtH] 1z cal cul ated 397, found 397. Exanple 79: 5-1so uinolln-4- hl
H i ndazol -3- (nmeth iene Ipyrrol-1-yl-amne 2 -TSOH. toduene (ens) (a)
MA{F00 R, BIMSO-9a 5 15:17@%»&61%5-4“64 &-QQ"{SQ-%f‘)r g‘ﬂ‘g{s‘nyl si | anyl -

et ho) ¢ | )il Hl : > rbabiegwee(d, THal+itl e conpound was prepared
8.3/ & }@:ﬁ%?¥%ﬂ5ﬂ%t?us 'éggteﬁcei'smr: I’??é?_ﬁ é)j bE rmedi ate 19f, substituting
2, 7SE\dpr 1. et 8.8A5 b@-‘i“ﬂt%r(megﬁgt%?%gﬁ’) oF 1 e Bie- 30 protection of ,
g3%@[%g.bangﬁﬁ),o:gwmoa@cswanmsaww,moag, 1H), 9.30 (s, 19 July
4 1 8 PCT/USOl(‘?é,ﬂ?? 1 H, 854 (s, 1 H, 848 (s, 1 H), 8.08
.MBIES) [ HYz eal@lladed 41480990 4%3-86 (dd, 1 H J = 6.6, 0.6Hz), 7.81 (dd, 1H, J=
8- 7 ag-Orsdoh H-BerRGimide#dl-04¥ 3 emethyl-pyddingd- (o4 J-' 8. 4Hz),

. H, J = 8.4Hz), -0.02 (s, 9H). (b) Internmedi ate 79b-
Wn-4-yl -1-(2-trinethyisiianyl- 5 ethoxynethyl)-1

H i ndazol - 3-yl et hyi ene] - p%:l -1l-yl-amne: Internmediate 79a (400 ng, 0.99

ng

dahol®

mol ) and 1-ani nopyrrol e ( , 1.2,mmol) were stirred with

p- t ol unesul acid (10 In ene (6 m.) at 80 Cfor 2 hours. The
solutio ncentxeag.ed i N and purified by silica gel

88

chr omat aphy ¥ Pt
B e

-

(a) Example 88- {5131 H-Benzoimidazol-2-yl}-1 H-indazol-5-yi}-4-methyl-

idin-3-ylmethyl}-benzyl-amine: o
Tﬁe titte compound was prepared in 73% yield from example 72 and
1zylamine similar to intermediate 68b. 'H NMR (300 MHz, DMSO-ds) 8 13.77 (s,

1, 13.02 (s, 1H), 8.51 (s, 1H), 8.42 (s, 1), 8.38 (s, 1H), 7.74 (d, 1H, J = 8.7H2),
8 (d, 1H, J = 7.5Hz), 7.50 (d, 1H, J = 7.5H2), 7.16-7.44 (m, 8H), 3.90 (bs, 4H), 2.23

3H). Anal. (CasHzaNs » 1.2Hz0) G, H, N. MS (ES) fm-+HYz calculated 445, found

D- -
mple 89: 2-({513- 1 H-Benzoimidazol-2-vi 1 H-indazol-5-yi}-4-methyi- ridin-

a
Imethyl}-amino)-ethanol

(a) Example 89- 2-({5-[3-(1 H-Benzoimidazol-2-yl)-1H-indazol-5-yl}-4-

ethyl-pyrldin-.s-ylmethyl}-_amino)-ethanolz . ‘
| The title compound was prepared in 54% yield from example 72 and

hanolamine similar 1o intermediate 68b. I+ NMR (300 MHz, DMSO-dp) 5 13.78 (s, |

1), 13.01 (s, 1H), 8.54 (s, 1H), 8.43 (s, 1H), 842 (s, 1H), 7.75 (d, 1H, J=8.7H2),
67 (d, 1H, J = 7.5H2), 7.51 (d, 1H, J=7.5H2), 7.43 (dd, H, J=87,15Hz), 7.15-
23 (m, 2H), 4.82 (bs, 1H), 4.03 (s, 2H), 3.60 (d, 2H, J = 27Hz). 2.87 (4 2H. J=
7Hz), 2:29 (s, 3H). Anal. (CosHz2NeO ¢ 0.1 H:0) C, H, N. MS (ES) {m+H)z

aleulated 399, found 399.



(5(rethyl acetate/hexanes) to give 410 trig (89% of internedsatig 268 as a

yel.low 10 oil. "H NVR (300 Mz, CDCIS) S 9.31 (s,1 H), 8.77 (s,1 H),
8.58-8.60 (m 2H), 8.0Q (ild,1 H J =7.2, 0.9Hz), 7.92 (d, 1 H J =
7.8Hz), 7.76 (dd, 1 H,é = 8.7, 0.9Hz), 7.63- 7. m 3H) 7. 19 (t 2H, J
= 2.4Hz), 626 (t, 2H, J = 2.4Hz), 5.85 (s, 2H), 3.66 (t, 4Hz) -

0.97 (t, WO0L3R68. 4Hz), -0.02 (s, 9H). (c) Exanple 79- (51’ E’Hﬁﬂﬂ“ﬁiﬂ"l n-4
yl - 1Hindazol - 3-yl net hyl ene) pyrrol -1-yl - 15 am ne: The title conpound-was
prepared in 68%yield by the SEM deprotection of internediate 79b in a
manner anal ogous to the procedure for exarrpl e 41. 1H NVR (300 MHz,
DVBO.d6) 8 13.82 (s, 1 H), 9.38 (s,1 H, 9.09 (s,1 H, 852 (s, i H, 8.41
© (5, 3‘ H, 8.24 (dd, 1 H, J:7.2,15Hz) 771785(m 4H), .7.61 (dd, 1
H J 8.4, 15Hz ‘]24Hz) Anal .
.(C21H15N5) R,90 TR SHERF Exanpl e 80:
2- 5- $-Eth lwnmmﬁbtﬂv%hé S ridin-3- 1111- |ndazol 3- -1
H-benzol m dazol e- 4- carboxyl i ¢ aci d gret hyl am de 19 July 2004 WO 01/53268 725
.sob ax H2W, .71 A. Wole Gs% 1) W-d 2) EWHR (95X) PUB 196 (Ph3P)4Pd .

Ki PO4  H2QJ DVA 9&9 18 ok, o 0 N

o
2 HCL, EOH, o Heliops)
N 2 NS N\o e N o~ P EOH
75% 82% o Te%
90a ‘ 90b
‘ -
PMB PMB

QUL ISEoV
T o ‘: o
w%'.n N 51% N HN’"H' '
sod Y@ s0e "-ﬁ/@. o
) |

(a) Intermediate 90a— N-+{(2-Acetyl-6-nitro-phenyl)-acetamide:
A solution of 2 3-d|memyl-7-n|tromdole {Acros Organics, 13.55 g, 71.24 mmol)
in dxchloromeihane (1.0 L) was cooled fo —60 °C intemal temperature and ireated with

3]

ozone gas for 1.5 hours. A color change from orange to yellow-green was observed
o in this time. Argon was bubbled through the solution for one hour, causing the color
10 to change to yellow. Dimethyisulfide (10.5 mL, 142.5 mmol) was added, and sfirring
continued at—60 °C for.1.5 hours. After warming td room temperature, the solution
was concentrated in vacuo to ~200 mL, washed with water (2 x 50 mL) ‘dried over
~ magnesium sulfate, filtered, ooncentrated and purified by silica gel chromatography
. (6010 160 % ethyl acetate in hexanes), affording 80a (11.85 9, 75%) as an’ orange
15  solid. Ry=0.36 (75% ethyl acetate/exanes); 'H NMR (DMSO-ds) § 2.02 (s, 3H), 2.52
' (s, 3H),7.52 (1, 1H, J="7.9 Hz}, 8.00 (dd ﬂ-l, J=79, 1.5 Hz),8.05 (dd, tH, J=81,
o 1.5 Hz),10.32 (s, 1H). Anal. (C;oH:oN:04°0.4 H,0) C, H, N.
b (b) Intermediate 90b ~ 1'-(2-Amin‘c':-3-nitro-phenyl)—ethanonet
' Concentrated hydrochlorib acid-'(40 mL) was added to a solution of 90a (4.00
20 g, 18.0 mmol) in absolute ethanol (80 mL) and water {40 mL). Tt;e mixture was>
heated to reflux {87 °C internal tempefature) for 1 hour. After cooling to room
temperature, 'saturai_ed‘ aqueous sodium bicarbonate solution was added 16 bring the



8a boo (a) Internedi ate 80a- : . , A 19 July 2004 - -
(5-Brono-4-nmet hyl -pyridin-3-ylnmethyl)-ethyl-am ne: The title canmpound was
~prepared in 95%vyield froginternmediate 72a and eth m ne usi ng an

anal ogous procedure to t nmet hod outlined for the paration

of
i nt ermedi at e 68h, 1H NMR (300 MHz, CDCI3) 8 8.59 (s, 1 1 H).
3.83 (s, %1,’*"32?373 (q, 2|(4, J = 7.2H), )2.48 (s, gl—l), 1&18‘3?@35@” "

7.2Hz). (b) Internmedi ate 80b- 5-Brono-4-nethyl-pyridin-3-ylnethyl)-ethyl-
carbami c acid dinethyl-ethyl ester. Internediate 84a (850 ng, 3.7 mml) was
stirred in a solution of THE (80 nmL) 10 and 1 N NaOH (10 nmL). Di-lent"”

but yl..di carbonate (1.09 g, 5 nmmol) was added, and the reaction stirred for
2 hows at roomtenperature. The solution was diluted with ethyl acetate.

O [ h it h H2 [. ' ' : trated
S O A o O, i
acet at'e/ hexareegani acty gereriged eEygnaghesiym sy 8O0kcentratgd enkar oil . 1H
A 1550 ol it e 0y ol st 211
I ntermedi at e B6€Q. @%’;ﬁsia(yﬁuc(wﬁqgiﬁ’r Ry+ -ﬁﬁom%’ﬁg‘%i@t%?’ﬂ@%tmyhﬁ)yri di n-

3-yl met hylj MBaThS 5 26 HITe! t Iy B.196), 931 (ROBHSE. | 20§.4Aral MOCO 1IN
Na>c/14/n$ FyIZr’J 62°q/§ PUB E%"Q%Fgf%g}h %131%5213? gg%/(uso?,/:gﬁlag% Tri;e”t i't%llle

conmpound was { ?*@B'aq’ HnNg 506 yield frominternediate 19e and internediate
-80b simlar to the)ineanctiie shor 1-{Q3cDiamttiogitengt}-ethanbnédVR (300 MHz, CDCl 3)

513 2755 1o gyl dpioo b et G kg B 1o
(s, 2H), 4.532.08g, P mmol) in ethanol afforded 90c (1.54 g, 92%) as bright yellow crystals. Ry
.10 =0.34 (50% ethyl acetate/hexanes); 'H NMR (DMSO-d;) § 2.47 (s, 3H), 4.75 (br s,
2H), 6.40 (dd, 1H, /=75, 8.1 Hz), 6.69 (dd, 1H, J= 7.5, 1.3 Hz), 6.79 (br s, 2H), 7.10
(dd, 1H, J=8.1, 1.3 Hz). Anal. (CgHcN:0) G, H, N.
, {(d) Intermediate 80d — 1-{2{5—!soquinolin4-y|—1-(4-methoxy-benzyl)—1 H-
indazol-3-yi}-1H-benzoimidazol-4-yl}-ethanone: |
15 Similar to the synthesis of 19h, aldehyde 19f (2.02 g, 5.13 mmol) and diamine
90c {771 mg, 5.13 mmol) were condensed in the presence of sulfur to give 90d (1.83
g, 68%) as a bright yellow solid. R;=0.19 (75% ethyl acetate/hexanes); '"H NMR
{DMSO-ds) [Some peaks are doubled due to tautomeric isomerization] § 2.72 and
2.87 (2 br s, 3H together), 3.71 (s, 3H), 5.85 (s, 2H), 6.93 (d, 2H, J= 8.7 Hz), 7.34 (m,
20 SH). 7.75 (m, 5H), 8.07 {m, 2H), 8.25 (d, 1H, J=7.5 Hz), 8.56 and 8.80 (2 br s, 2H
together), 9.38 (s, 1H), 11.83 (s, 1H), 13.53 (s, 1H).
(e) Intermediate 90e — (1-{2-[§-Isoquinolin-4-yl-1{4-methoxy-benzyl)}-1H-
indazol-3-yi]-1H-benzoimidazol-4-yl}-ethyl}-methyl-amine:
A solution of methylamine in methano! (2.0 M, 3.02 mL, 6.04 mmol) was
25 . added to ketone 90d (527.8 mg, 1.01 mmol) at room temperature, followed by
hydrochioric acid (4.0 mL in dioxane, 0.504 mL, 2.02 rﬁmol), methanol (6.0 mL), and
s_odiufn cyanoborohydride (38.0 mg, 0.605 mmol). The suspension was stirred at
room temperature for 23 hours, but no reaction was observed by TLC analysis.
Anhydrous THF (10 mL) was added to'increas_e solubility, and stirring qontinped for70
30 hours. The mixture was partitioned between ethyl acetate and saturated aqueous
sodium bicarbonate solution. The organ'ic phase was dried over magnesium sulfate,
fillered, concenirated and purified by silica gel chromatography (1:20:200 aq.
NH,OH:ethanot.dichloromethane), yielding 90e (275.0 :ﬁg, 51%) as a yellow foam. Ry
= 0.09 (1:20:400 aqueous NH,OH: ethanol: dichloromethane); 'H NMA (CD;0D) &
35 1.53(d, 3H, J=6.8 Hz), 224 (s, 3H), 3.75 (s, 3H), 4.28 (q, 1H, J=6.8 Hz}, 545 (s,
1R), 5.77 (s, 2H), 6.89 (d, 2H, J = 8.7 H2), 7.22 (m, 2H), 7.34 (d, 2H, J= 8.7 Hz), 7.52



-5 3.79 (s, 3H), 3.24 (bs, 2H), 2.18 (s, 3H), 1.48 (s, 9H), 119Quit2008H, J =
'7.2Hz). (d) internediate 80d- Ethyl-{5-[1-(4-nmethoxy-benzyl)-3- (4-

met hyl car banoyl -1 N begzoi nildazol - 2y!}-1

H- 1 ndazol - 5- yl j - 4- met @ pyri di n-3- yl met hyl }- car@ ¢ acid di met hyl - et hyl
ester: N The title conmpound was prepared in 78%yield fr I ate 80c
.and 2- 10V4M182%8 net hyl - 3-ni tro- benzani de (Found in: wﬂﬁﬁé}gﬁza

‘al ., patent application "Conpounds and Pharmaceuti cal Conp03|t|ons for
Inhibiting Protein Kinases, and Methods for Their Use, p. 52, line 10 to
p. 53, line 26; and p.59, line 16 to p. 60, line 4, U S. Provisional

Ser i No. 60/142,130, filed July2, 1999, incorporated by reference herein
in i " entirety.), simlar to the procedure for internmediate 7c'. 'H 15 NMWR

: N b

o g e Bl be,
7.8, 12Hz), HzpB.20ddd, THOJ # 72, 07 Hz) BI819rtH), 8.70 (841 brﬁzg(ss )SA{;Z’SS (d3 2H, J
= 6.3Hz), 5. 0.6 4.57 ,
3. 27 (b)s, 2H '3”%6' §Iﬁ8)§lﬁ%ﬁ(s4 A (bs H)y 3 = 4(§Hz)H)229
(s, 2.1 H, 221 (€ E@avypbe 901 {1@155'5091'4;10“'1%ﬂé’t'"dasﬂ'%‘ 1H5 ohz). 20 (e)
-EXS”"'F 25, .%‘ﬁﬁ'@&“ﬁﬁ%'ﬁﬁl‘m@“ﬁ“““ 0 a0 el ny P e The it o
| Naazo
conpound wgs pr ep&selytignpfs /f?&gl"ﬂ’ §§Q€H%"qgl\/§ ‘doé%rP%Eﬁ H} a?cid(ﬁ er medi at e
80d :c n at Nanme), @dadflogodcetit acil (834mbjoeai stiged et SOFCAon2 h;om Thei sohutian f | |( 2,813 -

i cation
puN WQ% u{%ﬂgggg rg,;.,%s I,, é&%%uﬁg%.ﬁw o&n@ﬁtﬁﬂ ueouél_‘ii)\lﬁlw-l

MHz, DVBO- d6 88 (bs,
2H), 8.63 (s(w mkl)andetlwnaqe@te 0 PAL)- ﬁxl@sbmeﬂﬁlcams'm ﬁe{a@plep:h ] =

72Hz), 7492 (aﬁs#deésthsénon-wﬁteﬂsoﬂd @wbmg‘a' ﬁ&@ghwmaenaaape%kwpme By 33 (bs,
2H) , 315(q 2H,  J 3H), 1. 27

o0 a0 S Ly ana AR Sl ool Spaiiis shovied Sgninog ipddes. > 1

cal cul ated 44‘ﬁe irfysuiden phatbABl was disEoteat ip ethylGtetalét (50 mIL)dewakshEd with watefret h
V. S ORLE A5l Gl ARG 1 P St

aqueous sodlum chioride solution (10 mL). The organic layer was dried over

15 magnesium sulfate, filtered and concentrated to give 90 (49 4 mg, 35%) as a white
- solid: "H NMR (CD,OD) § 1.71 (d, 3H, J= 6.8 Hz), 2.45 (s, 3H), 4.66 (q, 1H, J=7.0

Hz), 7.24 (d, 1H, J=75Hz), 7.32 {t, 1H, J=7.7 H2), 761 (dd, 1H, J=7.9, 1.0

Hz),7.67 (dd, 1H, J= 8.5, 1.5 Hz), 7.82 (m, 3H), 8.03 (d, 1H, J=8.3 Hz), 8.24 (d, 1H,

J = 7.5 Hz), 8.58 (s, 1H), 8.71 {s, 1H), 8.30 (s, 1H)}. Anal. (CosHz2Ns*0.4 CH.CL) C, H,

20 N
Example 91: 3-{1H-Benzoimidazol-2-yl)-5-(4-methyl-5-morpholin-4-yimethyt-
pyridin-3-yl)-1H-indazole ' ’

] é T ]
(a) Example 91- 3-(1H-Benzoimidazol-2-yl)-5-(4-methyi-5-morpholin-4-
25 ylmethy}-pyridin-s-ylH Hindazole: |
' _ The iiﬁe compound was prepared in 68% yield from example 72 and
morpholine using an analogous procedure to the preparation of intermediate 68b. 'H
"~ NMR (300 MHz, DMSO-d5) § 13.78 (s, 1H), 13.02(s, 1H), 8.42 (s, 2H), 8.40 (s, 1H),
7.75 (d, 1H, J=8.7Hz), 7.59 (br s, 2H), 7.44 (dd, 1H, J= 8.7_.1'.5Hz), 7.17-7.22 {m,
.30 2H), 3.58-3.67 (m, 6H), 2.48 (br s, 4H), 2.30 (s; 3H). Anal. (CasHzaNsO » 0.7 H.0)C,
H, N. MS (ES) [m+HYz calcutated 425, found 425,
Example 92: {5—{3-(1 H—Benzoimidazol-2 -yI}-1 H—Indazol-5~vﬂ-4-methyl—pyndin-3-
xlmethy_lﬁvcloggntvl-amme :




&N02 "ti N Z PCT/US01101477 )32.10% Pd/C 1 DI.Wr r ' ElOAg JﬁﬁQBﬁfE 6h
(89% - 81a . adfur. DIVF) 80C R SO, TFA, eniso30 (M WC W (ae)9 ternmedi ate

81 a- 3-Methyl sul fanyl - i tro-phenyl am ne: 3-Chl orge 2-nitro-aniline (1.0 .
g, 5.8 mol) and potassi carbonate (880 ng, 6.4 ) were stirre’d in dry
DMF (15 nL) in a sealable tube at- 0 C. Methanethiol 5 was i@-‘g? hrough .
the sol ut WOP1533684 ninutes. The tube was seal ed and the F& t| rred

at 122 C for 16 hours. The cool ed reaction was diluted with H20 and
extracted with ethyl acetate. Organics were washed with brine, dried
(Na2SO»4), and concentrated in vacuo. Purification by silica gel

.chr onat ogr aphy (33% et hyl acet at e/ hexanes) gave 950 ng (89% of

i fiterredi ate 8la as a bright red-orange 10 SO|Id "H NVR (300 MHz, CDCl3) 8

721 (t, 1 H J =8.1Hz), 6.55 (d. 2H, J 1 Hz), 5.93 (bs, 2H), 2.42
"96% yield frominternedi Si @i to [IE ydy.ogenati on procedure
'H 15Nc3CI 3) 86.93-6.97 (m 1
. 4H) *% 36 (s, AAnal . (CTHION2S) C, H,
N, S. (c¢) Internediate 81 c-
i ndazol -5 YOS rROVISYRPRRT RIS hy |} - car bani ¢

(s, 3H. Anal. (CTHSN2Q2S) CyH N S Qn jate 8ib-
outlined for internediate 9a
Et hyl - {5-[1-. (4- n@j EﬁﬁYpleﬂZ{d—[)i-(%H(anﬁﬁhdeEthazo] 5-yl}-4-methyl-
The title compound was prepared in 49% yield from example 72 and "\A

3- Met hyl sul f anyl - benz pound was prepared in
"H), 6.63-6.70 (m 2H), 3.71 (
11" | - benzol m da

5 cyclopentylamine using an analogous procedure to the preparation of intermediate
68b. 'HNMR (300 MHz, MeOD-d,) 5 8.49 (s, 1H), 8.46 (s, 1H), 842 (s, 1H), 7.73 (d,
1H, J = 8.7Hz2), 7.64 {br s, 2H), 7.45 (d,1H, J = 8.7H2), 7.24-7.28 (m, 2H), 3.95 (s,
2H), 3.25 (brs, 1H), 2.39 (s, 3H) 1.96-2.02 (rﬁ, 2H), 1.71-1.78 (m, 2H), 1.46-1.67 (m,
4H). Anal. (CaeHzNs ¢ 0.25 H:0) C, H, N. MS (ES). [m+HVz calc’d 423, found 423.
10  Example 93: {5-[3-(1H-Benzoimidazol-2-yi}-1 H—indazdl-s-yll-dwmethvl—'pyridin;&
!Imethxl};gxridin-a-yl;amine

(102%)

(a) Example 83~ {5-[3-(1H-Benzoimidazol-2-yl)}-1 H-indazol-5-yi]-4-methyl-
pyrldln-s-ylmethyl}-pyndin-a-yl-amlne.
15 The title compound was prepared in 10% yleld from example 72 and 3-amino-
pyrfdme using an analogous procedure to the preparation of intermediate 68b. 'H
NMR (300. MHz, DMSO-d;) 5 13.79 (s, 1H), 13.03 (s, 1H), 8.49 (s, 1H), 8.45 (s, 1H),
8.42 (s, 1H), 8.09 (s; 1H), 7.83 (s, 1 H), 7.75 (d, 1H, J=8.7Hz), 7.59 (br s, 2H), 7.45
. (d,1H, J=B.7H2),7.09-7.22 {m, 4H), 6.55 (br s, 1H), 4.40 (d, 1H, J=6.0 Hz), 2.28 {s,
20 3H). Anal. (CasHaNy + 0.5 H0) C, H, N. MS (ES) [m+H}z calc'd 432, found 432.

25



frominternediate 81 b and internediate 80c simlar to the for

acid dinmethyl-ethyl ester: 20 The title conmpound was prepare_g 1N % vyield
pdfu it
internediate W "H NMR (300 MHz, - CDCl 3) 8 10.15 ls, 0. 6H), 10 12 (s
9

0. 4H) 8.64 (s, 0.4H) .59 (s, 0.6H), 8.47 (s, , 8.37 (s, , 7. 72
(d,.0.6H,.J = 7.5Hz), T7.45 (t, 1 H, J = 72Hz), 734(m-5|—% 10
*0: 4M | = WoBkiEdes 6. 83-6.89 (m 2H), 5.65 (s, 1. 2H) 5. 61 HI/OH1 Pb’” 4. 55
“(bs, 2H), 19 July 2004 0 WD 01/53268 PCT!USO /01477 3.78 (S, 1.8H), 3.77
(s, 1.2H), 3.26 (bs, 2H), 2.67 (s, 12H), 2.57 (s 1.8H), 2.24 (s, 12H),
2.22 (s, 1.8H), 1.49 (s, 9H), 1.12 (t, 3H, J = 6.9Hz). (d) Exanple 81-

Et hyl - 4- {rret hyl - 5-[ 3- (4- et hyi sul fanyl -1 H-ben20| m dazol - 2-yl)-1
H”n‘a'%ol 5-y1]-pyridin-3-ylmethyl)-amne: The title conpound was prepared

in 25%vyield by the PMB-deprot ecl i on- of |Gr]1(t:er madlt?te 81lc-in a manner

“anal ogous to the procedBIQCHEMICAL AN BIOLE 8% MHz, DMVBO- d6)

“813.78 (s, 11  babired 89
115 5 (dH)l @'ﬁ‘pdeg’éndelnt@?se%ﬁ%%ilHak% ??ﬁfﬁfgﬂgweygg (d(sl H,

J= 7.8Hz), 7cei£yze(iltlme‘l:ddﬁen®r¢m¢or8m)lon‘H@BOE’PH“QJP“PPP“\?‘“’OI“E?@A TPO182 (s,

20,298 (Rl ikt bpofailo kel Fopdtheniplsiye s 2
~cal cul at egl 488wel platslindBtal Ehampbis08L; inghe Fegrne af 1% 9n('“{ z1 meth |-
ridin-3- t1amd ,26 12 15
(131)I I nter m%%?‘g&@@p%ﬁﬂggp?ar#ﬁr?g%gnyl a%%?g?n%g% mr?gl% | tlmé( ggarpound
was prepar edadlenoSiBétripheaspbiate (ATR)N! (1@1@1-11)‘(1?@118“ mgetol isurepin) LmMet ani de (see
Harvey et al dwlm,ﬁg&e.@mﬁggm Ojﬁ#& Résphste, o1 Ml@%@&%mmmmnner

anal ogous to rogenat | of " i nt er medi at e 9

CDCI 3) 8 9. Oflugrisle, 25 M eti/iezg-giycalebig(Braminget vl@ﬂztﬁer)( N ﬂﬁfNRafgg‘ga‘('% 3H). 20
(D) Intergedial e, 82h i) dimanlirbial, uha 60300k 4t PerapiATR Rt Rlacont 1} 1- (4-
' ' Reactions were initiated with appropriate enzyme, incubated at 30°C, and terminated
after 20 minutes by the addition of ethylenediaminetetraacetic acid {EDTA) to 250
.mM. The phosphorylated substrate was then captured on a nitrocellulose or
phosphocellulose membrane using a 96-well filtration manifold, and unincorporated
15 radioactivity was removed by repeated washing with 0.85% phosphoric acid.
| Radioacfiviiy was quantified by exposing the dried membranes to a phosphotimager.
Apparenf K, values were measured by assaying enzyme activity in the
presence of different inhibitor cornpound concentrations and subtracting the
background radioactivity measured in the absence of enzyme. Inhibition data were fit
20 to an equation for competitive inhibition using Kaleidagraph (Synergy Soﬂware), or
were fitfo an 'eqdah'on for competitive tight-binding inhibition using the software
KineTic {BioKin, Ltd.).
Inhibition of CDK4/Cyclin D Retinoblastoma Kinase Activity
A complex of human CDK4 and cyclin D3, or a complex of human CDK4 and
25 g'entaﬁca'lly truncated (1-264) cyclin D3, was puriﬁéd using traditional biochemical
chromatographic techniques from insect cells that had been co-infected with the

corresponding baculovirus expression vectors (see e.g., Meijer and Kim, “Chemical
Inhibitors of Cyclin-Dependent Kinases,” Methods in Enzymol,. vol. 283 (1997), pp.
113-128.). The enzyme comptex (5 or 50 ni) was assayed with 0.3-0.5 ug of purified
30 recombinant retinoblastoma protein fragment (Rb) as a substrate. The englneered Rb
-fragment (resudues 386-928 of the native reiinoblastoma protein; 62.3 kDa) contains
 the majority of the phosphorylatlon sites found in the native 106-kDa protein, as well
as a tag of six histidine residues for ease of purification. Phosphorylated Rb substrate
was captured by mlcroﬁltratlon ona mtrocellul_ose membrane and quantified using 2
35 phiosphorimager as described above. For measurement of tight-binding inhibitors, the
‘enzyme complex concentration was lowered to 5 nM, and the assay duration was



met hoxy-benzyi}1 H -indazol -5-yl1 o 19 July 2004

4-met hyl - pyridin-3-yl nethyl)-ethyl-c:arbamc acid dimethyl-ethyl ester.
The title conpound was prgpared in 65%yield fromi rmedi ate 82a and

i ntermedi ate 80c siml ar¢ the procedure for i ntermi ate 7¢'. 'H NI\/R (300

MHz, 25 - CDCl3) 812.35 (bs, | Hy, 10.80 (bs, 1 , 7. 90 .
6. 76-7.46“’(%‘11’5%?4%", 5.60 (bs, 2H), 4.51 (bs,(- 2H) , 5?78 gﬁ@lé“’%mél (bs, :
2H), 3.19 (bs, 3H), 1.74 (bs, 12H), 1.18 (bs, 3H). I\/IS(ES) [mtH] | z

. cal cul ated 660, found 660. (c) Exanple

82-11i = _{2-[5-(5-Et hylam nonet hyl - 4- pet hyl - pyridin-3-yl)-1 H

I ndazol -3-yl]-1 H-berizoimdazol -4-yl)-acetam de: 19 July 2004 WO 01/53268
PCT/ &ISO1/ 01477 The title conpound was prepared in 6%yield by the

rocedure 1 opembefe @8 Rrtlat il inPa e (he Lol BRARE. HIRARPIIBn RS ) o o
(s, 1 H, 8 ieats, 1 H, 782‘(d 1 H J-= 8.4Hz), 7.57 (d, 1 H J =
772Hz), 7.50 (d, 2H, hlhlgl:tlgn &'@KzldvcﬁﬁAﬁehnobldﬂtom]a Iﬁngse%% 4.44 5 (s, 2H),

327 (q. 2H, J= 7.5H 3H, J= 7.5H
M5 (ES) (m+H)/z el Wwas pyfifig BS'“QB‘M??P&&A'GP 9595’% Resgrblatbet@lny £ yor o hen)l

3- Phen 1-4 Hpumfiadioh enclcﬁst(amea. 6ﬂdumM@ﬁB-depdrBéht Kiiask ane, MAIDBAL,65% 83a H
TBAF, THE, 60 %(335{% qé ; I, at %n %Q%E% % {eH nﬁghenyl ) -
3-phenyl - 1- 1% |1%¢W§ﬁ88‘§7ﬂ ogted Wil
: baculovirus expression véctor. Cyclin A was purified from E. co!: cells expressmg full-
length recdmbinant cyclin A, and a truncated cyclin A construct was generated by
limited proteolysis and purified as described previously (Jeffrey et al., *Mechanism of
10  CDK activation revealed by the structure ofa cyclin A-CDK2 complex,” Nature, vol.
376 (27 July 1995), pp. 313-320). A complex of COK2 and proteolyzed cyclin A was
- prepared and purified by gel fi filtration. -The substrate for this assay was the same Rb -
substrate fragment used for the CDK4 assays, and the methodology of the
CDK2/cyctin A and the CDK4/cyclin D3 assays was essentially the same, except that
15 CDK2 was present at 150 nM or 5 nM. K, values were measured as described above
-~ The shmulahon of cell proliferation by growth factors such as VEGF and others
is dependent upon their induction of autophosphorylation of each of their respective
receptor’s tyrosine kinases. Therefore, the ability of a protein kinase inhibitor 1o block
cellular proliferation induced by these growth factors is directly correlated with ité
20 ébility to block receptor autophosphorylation. To measure the protein kinase inhibition
" activity of the compounds, the following constructs were used.
_ VEGF-R2 Construct for Assay
This construct defermines the ability of a test compound to inhibit tyrosine
: kinase activity. A construct (VEGF-R2A50) of the cytosolic domain of human vascutar
- 25 endothelial growth factor receptor 2 (VEGF-R2) lacking the.50 central residues of the
‘ 68 residues of the kinase insert domain was expressed in a baculovirusfinsect cell
system. Of the 1356 residues of full-length VEGF-R2, VEGF-R2A50 contains
" residues 806-939 and 990-1171, and also one point mutation (E990V) within the
kinase insert domain relative to wild-type VEGF-R2. Autophosphorytation of the
30 ouriﬂed construct was porformed by incubation of the enzyme at a concentration of 4
pM in the presence of 3 mM ATP and 40 mM MgCl: in 100 mM Hepes, pH 7.5,
containing §% glycerol and 5 mM DTT, at# *C for 2 hours After autophosphorylation,
. this construct has been shown to possess catalytic activity essentially equivalent to
the wild-type autophosphorylated kinase domain construct. See Parast et al.,
35  Biochemistry, 37, 16788-16801 (1998).



By a synthetic nethod anal ogous to intermediate |le, palladiy @,tzfébxzed
coupling of internedi ate 11 d with 2,6-difl uorophenyboronic aC| g yi el ded

83a (65% as 15 a pal el low foam 'H NVR (DVS ) 8 -0.09 (s, 9 0.84
(t, 2H, J= 8.0 Hz), 3. . Cw ( H .

{t, 2H, I=8uQf ¥/55:86( s, 2H), 724(dd, 2H, J=8. 1, 8. 3Hz) , 7. 44( 11, 1pcdmbeitndi2 Hz),
*7.47-7.58 (m 4H), 7.92 (dd, 1 H J =0.5, 8.8 Hz), 7.98 (dd. 2H, J =1.3,
82 Hz), 8.14(d,1H,J=0.5Hz). (a) Exanple 83 -5-(2,6-Difluorophenyl)-
3-phenyl -11-1 ndazole: 20 Simlar to exanple 7', treatnent of 83a with
tetrabutyl arnnonium fluoride afforded 5-(2,6-difluorophenyl)-3-phenyl -
H-Lnd:gzole 83 (95% as a yellow solid: :"H NWR (DMSO-d6) 5 723 (dd, 2H, J
8.1‘:"8.73Hz) 7.40 (tt, 1 H J=1.3, 7.2 Hz), 7.43- 7.56 (m 4H), 7.70
(dd,lH,J 0.6, 8.7 Hz), 7.98HKdConatictforAsss®, 8.4 Hz), 8.11 (d, .1 H J

01753268 Ex;?rpl?)g Y ‘%""E)Fﬂ'%'sgag@‘i‘g@?&W&F@ﬁg@%%@ﬁ%ﬁ&%@ HO
EtOH, NaBH3CBSifig te HEBUbviRETistIS08H Q/EIENY. IDoniaioy Gisidinesesidies 15 8&'5899)a
synthetic ”e%mglcatiéfrhﬁ%ihet@re' IS é@@h&’rﬁ&m GBR1. TheraeRnasipariealby5

nitro-3-(2-pyrro I ndazo over 10% pal'l adi um on car
af forded 8- &#IveD MWW?‘PWPW‘S@“W#%daZOI e 84 (99% as a beige soI id 'H
NVR (DMBO-c) S . VEGF-R2 Assay

-6, 13(-dd, 1H, J=2. 4, 2. 6Hz) , 6. 4 gj NI omel_%)(FLQIK ﬁ(&’s ‘}H,-J’zll 5, 2. 6

The production of ADP from ATP that accompanies phosphoryl transfer was

coupled to oxidation of NADH using phosphdenolpyruvate (PEP) anda system héving _ '

10 pyruvate kinase (PK) and lactic dehydrogenasé' (LDH). The oxidation of NADH was
monitored by following the deérease of absorbance at 340 nm {@s= 622 cm™ mM")
using a Beckman DU 650 spectrophotometer. Assay conditions for phosphorylated
VEGF-R2AS50 (indicated as FLVK-P in the tables below) were the following: 1 mM
PEP; 250 uM NADH; 50 units of LDH/mL; 20 units of PK/imL; 5 mM DTT; 5.1 mM

15 poly(EsYs); 1 mM ATP; and 25 mM MgCl, in 200 mM Hepes, pH 75. Assay
conditions for unphosphorylated VEGF-R2A50 (indiéated as FLVK in the tables) were.
the following: 1 mM PEP; 250 yM NADH; 50 units of | DH/mL; 20 units of PK/mL; 5
mM DTT; 20 mM poly(E4Y,); 3 mM ATP; and 60 mM MgCl, and 2 mM MnCl, in 200
mM Hepes, pH 7.5. Assays were initiated with 5 to 40 nM of enzyme, K; values were

20 determined by measuring enzyme activity in the presence of varying concentrations of
'i_est compounds. The data were analyzed using Enzyme Kinetic and Kaleidagraph
software. ' '

ELISA Assay
Formation of phosphogastrin was monitored using biotinylated gastrin peptide .

.25  (1-17) as substrate. Biotinylated phosphogastrin was immobilized using streptavidin
coated 96-well microtiter plates foliowed by detection using anti-phosphotyrosine-
antibody conjugated to horseradish peroxidase. The activhy of horseradish.
peroxidase was monitored .using 2 2°.azino-di-[3-ethylbenzathiazoline sulfonate(6)]
_diammonidrn salt (ABTS). Typical assay solutions contained: 2 uM bioﬁnﬂated

30 gastrin peptide; 5 mM DTT; 20 pM ATP; 26 mM MgCl;; and 2 mM MnCIé in 200 mM

Hepes, pH 7.5. The assay was initiated with 0.8 nM of phosphorylated VEGF-R2A50.
'Horseradish peroxidase activity was assayed using ABTS, 10 mM. The horseradish
beroxidase reaction was quenched by addition of acid (H,SO,), folloWed by
. absorbance reading at 405 nm. K; values were determined by measuring enzyme
. 35 activity in the presence of varying concentrations of test compounds. The data were
" analyzed using Enzyme Kinetic and Kaleidagraph software.
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Hz) , 6.79(dd,1 H J =21, 89 Hz), 7.03 (d, 1 H-J = 2.1 Hiyu1¢- (d, i.
"H, J 8.9 Hz), .10 11.16 (s,1 H),12.45 (s, 1 H). Anal. (CllHltdIKIélz.%g%Z :
et hyl acetate) C, H, N nple 85: 5-(Be iamno 2- ol I )-1 H4ndazol e
Benzal dehyde. (100 ny, |) was added to a sol utioff of 5-am no-3-(2-

pyrrol yl) wlo bli43ngiazol e 84 (100 ng, 0.5 mmol) in EtOH ( 100 paijusoiitng77

resul tant solution was stirred for 2 hours at anbient tenperature prior to
addi ti on of NaBH3CN (50 ng, 15 0.8 mmol) in a single portion as the solid.
After stirring for an additional 2 hours, the crude reaction mxture was
poured into H20 (200 m ) and extracted wth ethyl acetate (2 x 100 m).
The-egnbi ned organic extracts were. dried over sodiumsulfate and
concentrated. Silica gel chromatography (60% ethyl acetate/ hexanes)
provided 85 (21% as a beige soli d:CHK{ AdsRy (DMSO-d6) S 4.33 (s, 2H), 6.11

(dd. 1H, J= 2.5, 2.6 2 dd, 1 H,
J =1.5, 2.6 Hz), . 680 E‘,’°f°hf‘6pg'%5'1 'c'j‘é“lé?'ﬁf’ irfesiro Spr%é’h%;'ﬁzﬁg‘gé‘ e 9% 36
( m U ?3yr(ttielic:sub‘é‘faﬂe pepBdesSyAtige-2 ?PIAP@TQ-&VA@LPGKK) was qomleldﬂ_q 11.13 (s,
‘ : AeUGHARE SyrBfite 5-
3-Met ho hen %’"é ﬂd}?"fﬁﬂ% ‘"Eﬁﬁb%{%"%ﬁ "j“léi%%z)qu 01/ 65 PhaP) 4Pd.
Na2GO3. B0 kingse)Pkn and beﬂ@ehmqﬂa%@”rs : oxigation giNADH wos memitqregy 101477
(a) Internmedipg ?@o@lﬁ?ttge &Cregsé\@‘%%mwmmﬁ(maBbﬂ &l ZaM) usl:ﬁ{

ﬁ d wi th

oo AL ST, b 068 e Archbind e
3- met hoxyphem MszauﬁGlodLm-lhilﬁmd:rﬂﬁaf Rt raldt m‘rpahm' mivESyntige-2ot i d: ' H
Ve (DU 08 il oyl Bl Ty g i b, 210,
= 8.3 Hz)1p were initiated with 10 nM of FL-CHK1. K values were determined by measuting lnmal
enzyme activity in the presence of varying concentrations of test compounds. The
data were analyzed using Enzyme Kinetic and Kaleidagraph software.
- Inhibition of phosphoryiated FGF receptor and L. CK Tyrosine Kinase Activity
Cloning, expression and purification of the cylosolic domain of FGFR1 tyrosine
15  kinase (amino acids 456-766) containing three amino acid substitutions (L457V, |
C488A, and C5848) were conducted as previously described (Mohammadi, M.,
Schlessinger, J., & Hubbard, S. R. (1996) Cell 86, 577-587). This domain was
expressed in Sf9 insect cells using a baculovirus exbréssion vector, and protein was
purified using conventional techniques. The LCK tyrosine kinase was expressed in
20 insect celis as an N-terminal deletion starting from amino acid 223 to the end of the
protein at amino acid 509. Thé N-terminus of the protein also had two amino acid
substitutions, P223M and C 224D. Kinases were purified using conventional
chromatographic methods.
o Tyrosine kinase activity was measured using a coupled, continuous
25 .Spectrophotomeiﬁc assay, in which prodhction of phosphorylated poly(Glu,Tyr; 4:1)
substrate and ADP is coupled to the pyruvate kinase-catalyzed transfer of a
phosphate from phosphoenolpyruvate to ADP, with generation of pyruvate and
tegenératioﬁ of ATP. Pyruvate productibn is in tum coupled to the lactate
dehydrogenase-cata!yzéd reduction of pyruvate to form lactate, with concomitant
30  conversion of NADH to NAD*. Loss of NADH is monitored by measuring absorbance
at 340 nm (see e.g., Technikova-Dobrova et al., "Spectrophotometric determination of
functional characteristics of protein kinases with coupled enzymatic assay,” FEBS
Letters, vol. 292 (1 991), pp. 69-72). Enzyme activity was measured in the presence of
200 mM HEPES (pH 7.5), 2 mM phosphoenolpyruvate, 0.3 mM NADH, 20 mM MgCl;,
35 100 uMATP, 5 mM DTT, 5.1 or 26 mM poly (Glu,Tyr) 4:1 for P-FGF or P-LCK assays,
" respectively, and 15 units/mL each of pyruvate kinase and lactate dehydrogenase.




10 7.91-8.03 (m 3H).
Simlar to exanple 11,
af f orded 5-(
S =

7.22-7.75 (m 8H)

H i ndazol e:
fluoride.
white solid:
8. 0 Hz) ,

(s,

- met hoxyphenyl’) - 3- phenyl
(DVBO-ds) 8 3.83.

31#
8.04 15 (dd, 2H, J =1.3:

J ='0.3 H¥POUSEEF(s,1 H). Anal.
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pyLl
yi el

t he preparation of

-am ne:

(C20H16N20Q. 0. 2H20) C H,
5-yl | -4-net hyl -
(5-{3-(1
5-yl]-4-nethyl -

The title conmpound was prepared in 81 %

2-yl)-1 Hindazol -

am ne 20 (a) Exanple 87-
-2-yll)-1 |-indazol
| n-3-yl met hyl ) -i sobutyl
fromexanple 72 and

(b) Exanple 86 -5-(3-Methoxyphenyl)- 3-19[]@?;%0
treatnent of 86a with tetrabu anmoni um
i ndazol e 86 (71 % as a

6.93 (dd, 1 H 3 =19,
820 d 1 H
P‘F(lsz e 87:

pyri d| n- 3-

i sobutyl am ne using an anal ogous procedure to

i nternedi ate 68b. 19 JuI
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1 Hphosphokholpgruvate (RER] tiroughhiz dctions of pyruvate kinase (PK) "and lactic
dehydrogenase (LDH). The oxidation of NADH was monitored by following the

yl } 4- rrethyl
' H NVR (300
HEsing s 1 1,

decrease in absorbance at 340 nm (€340=6.22 cm™ mM™). Typical reaction solutions

contained: 1 mM PEP, 250 uM NADH, 50 units of LDH/mL, 20 units of PK/ml, 5 mM -
"DTT, in 200 mM Hepes, pH 7.5 and varying concentrations of poly(E,Y,), ATP and

MgCl,. Assays were initiated with 40 nM of cdFGFR1.
Results of assays performed on compounds, which include the specific
examples described above are provided below in Table |. Unless indicated otherwise-
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in a particutar entry, the units and assays used are as indicated in the applicable

column of the table.
Table §: K, with Kinases
K,
K VEGF LCK K,
{cHK1 vy M) - IFGF (uM) |
K, K (M) or % ‘or % or-% FAK %
CDK4D |CDK2/A lor9 - |inhib. at 1 nhib. at jInhib. at |inhibition
Ex. No. {{(uM) (M) inhib. M 1 M 1 puM at1 yM
174~ [+ |67+
1 " 10.6 2 0.09 NT NT {NT |32
7.9 4/-
12 3.0 NT NT NT NT NT NT
75%
0.37 +/- 0.24 +/~ {inhibition _ _
3 10.05 0.01 at 20pM [NT INT - NT NT




8 (d, I H J =7.5Hz), 7.50 (d, 1 H J = 7.5Hz), 7.16-7.44 (qy J8kkooa. 90
(bs, 4H), 2.23 3H). Anal. . (C2BH24Ns 1.2 H2O) C. H N M (ES) (mtH)!z
cal cul at ed 445, found 5. mle 89: 2-(f5-L3-(1 U Bggol M dazql 72!1 1

*i nazol - I -4meth i- r n- et hyft-am no thanol ¥ Exanple 89-
2-({5-[3 zol m ddzol -2-yl)-1 Hindazol -5-yl }4
et hyl - yrfvi)l n- gﬁ@l nmet hyl ) -am no) ethanol: The title corrpogﬁ mﬁxﬂ’s’"‘ﬁ%par ed

in 54%vyield fromexanple 72 and hanolam ne simlar to internedi ate 68b.
"H NVR (300 MHz, DMSO-d6) 8 13.78 (s, 1),13.01 (s, 1 H), 8.54 (s,1 H,
8.43 (s,1 H), 8.42 (s,1 H, 7.75(d, 1 H J =8.7Hz), 67 (d, 1 H J =

7. , 7.51(d, 1 H J=7.5Hz), 7.43 (dd,1 H J =8.7,1.5Hz), 7.15- 23
(m : 482(bs 1 H, 403(s 2H), 3.60 (d, 2H, J :27Hz) 2.87 (t,
2H, J = [ THpT 2RSS 3 ARt (G H22ZNO OO € —H—N—M§ (ES)
(mtH 1z al cpl ated 399, fqund 39K 5‘5@1%101 19 Iy 2 4 WO (1/ 53268
PCTf USO11014)7 Exgnple 90§ 11 H4 @yl ) -1 enz

-4yn-et hyl } - et hylijgam ne .03 dor9 - 660N ~ 3,1;(.) ﬁ%KQ,Qa 46 90b
PMB 5 (a) | nfernmedcaka/dO0icpkMA( Inhfe: Bi 1 §ehiB @NIHRD. 3 rbiiten] A
sol ution of Ex3NGI[gnhy! - Tait r olivikie) e {[§MCr os HrgMni cd pM.3. Sat guM7]]. 24
mml) in digchlorgnethane|(1.0 Lj was dooled tp -60 I nternal tengerature
and treated Wth '

(011 #1014 4/ [1.09 4/~ (0.0264 +/-

- 4 i0.02 0.01 0.12 0.002 NT NT NT
~ :
56%
| 0.48 +/- (0.69+/- [inhibition |NT :
5  looa 0.03 |at20uM NT NT  INT
| 80%
ioz +-  {0.16 4/ linhibition |64% 11% 53% NT
6 0.03 002 _ |at20uM o

1.2 +/- 1079 +/-
_ 7' 10.3 0.12 NT NT - INT NT NT

' 0.59 +/- j0.37 +/-
8 0.10 0.04 NT NT NT NT NT

L2 2 +- 0.67 +/-

g 007 INT _ |NT NT T NT
5%
0.074 +/~ |0.033 +/- |inhibition ~
10’ 0.0QQ 0.003 @ 10 uM|NT 1% 61% NT
39% |
- inhibition |2.6 +/- { '
11 fat10uM 0.3 INT _INT NT NT INT
48%
inhibition )
11a at100 /M 113 NT NT NT INT NT
19% , '
inhibition 6.3 +/~ LNT
12 - latS5gM |14 NT NT NT NT
344/ 2.7 +/- NT
13 0.7 0.7 NT INT NT NT




ozone gas for 1.5 hours. A color change fromorange to yel | owggigemonas
observed in this tine. Argon was bubbl ed through the solution for one
hour, causing the color 10 to change to yellow D nethylsulfide (10.5

m., 142.5 mmol ) was ad , and stirring continue -60 Cfor. 1.5 hours.
After, warm ng to room.tenperature, the solution 'was concentrated in vacuo
to 200 rwponasdsed with water (2 x 50 ni), dried over nebREYSWALT f at e,
“filtered, concentrated, and purified by silica gel chromatography .(50 to
100. % et hyl acetate in hexanes), affording 90a (11.85 g,-751/*) as an
orange 15 solid. Rl= 0.36 (75% et hyl acetatenexanes); 1H NVR (DVSO-c) 8
2.02(s. 3H), 2.52 (s, 3H, 7.52 (t, 1 H J=7.9 H), 800 (dd 1 H J =

7. -5 Hz), 8.05 (dd, 1 H J =28.1, 1.5 Hz), 10.32 (s, 1H). Anal.
(C10H10N204 4 H0O C H_ N_(h) |nternediate 90b
-1-(2- Am no- 8- ni t r|o- phenyl ) - et hapone: 51)& ent
"nmL) was addefl to soluti¢n of 9 4 q
et hanol (80 plL) and vvater9§40 m_)c

d H droghijori ¢ adid (40

_internal tenperat

.0 p n absol|ute

ture he IY') Fﬂﬁﬁ x (87, C
f o ter 0 10 n

saturated aq %g%o é::%__’sc nﬂ'g'a%dng#'%fl Hat amt e 19

July 2004 0 PEHESEOHO1A 7 - T gol utTorf was exit r act ed
with ethyl a 200 m )} The donbi ned| organic extriacts were dried
.over nagnesi hm sulfhate, fibgefedl concgntratediand purifiednyy siljica gel

chr omat ogr ap t5o 70%_@,t41y| Aget at gnirn hexgges) tigrgi ve 190b (3 67 g,
- 82% as a ye[tow b-gb%u Rf——= 0 4Er( 50%(et hyl aget at elfhexanes); "H NWR
- (DVBO-de) 8 .62 (Inivaigh, |6- 74 ( 1 H{J = 8. Hz),J8.31( 2H), [8.85 (br
s, 2H) . Ana|14b(cagkﬁn93);ﬁ1 H T (c) |Nmter nedimt e dewr NT
-1- (2, 3-Di ai fmno-phenyl ) -4gthanong: By g synthefi c netjhod anal ogous fto the
synthesis of ]9a, hlydrogendtion of1t6%0b {(2.00 g| 11.1 jmol) i|n et hanol
af forded 90c{(1.54] g, 92%l0.062 &k (imHikitiongl | ow crystals.| Rr 10 = 0. 34 (50%
et hyl acet at @shexalodsP; 1H |0 ( DIBOUMG)INE 2, 47 [178% 3HB7%4, 759NThr s | 2H). -
6.40 (dd, 1 H[1& —IDGBS 8 10p15, (B169 (das% H_JNE 7. 51 1 3 H% 6 70 (br s,
2H), 7.10 (&I = d14, 1 INEp)  |NEal . (@8 _QN0d26%  HNTN :
18 0.96 NT NT NT _ NT NT
18b’ |66 3.3 NT NT INT . INT INT
. 31.3%
19 [0.054 10.001 _INT NT NT inhibition |NT
20 {0.0021 " ]0.00093 [NT NT NT 96.9% |NT
21 0.237  |0.049 855  INT 23% 54% NT
22  [0015 - 0094 |NT [NT 935% |NT
23 0.065 0.041  INT NT NT 0.8 NT
24 0.69 11 L INT NT NT _ 1454% INT
25 {0.01 0.001  |NT NT NT 0.44 NT
26 [0.083 0.072 INT NT _NT JNT NT
27 15 1.6 INT NT NT NT 44%
l28 o8 0.72 NT NT INT INT 61%
29 [0.0077 ~ j0.00047 |NT 6% NT 2.2 NT
30 j0.011 looot  [NT - INT NT 524% INT
31 0.00037  }0.00021 [NT 2.9; 17% NT 185.5%  INT
32 0.00041  [0.00025 |NT INT WNT 20.7% INT
(33 0.00i1  |0.001 |NT INT INT 51.6% |NT
34 0.019 0001 [NT . INT NT 26.9% [NT -
35 0.0032  [0.001 _INT NT NT 405%  [NT
36. - 10.0023 [0.001  |NT 15% NT 55.8% INT
37 0.00076 [0.00022 INT - [17% - NT 344% INT
38 [0.000798 §0.001  |NT 9% NT 42.4%  |NT
39 [0.009 {0.0011__INT NT NT NT NT
40 lo.0022  {0.00038 |NT NT NT - NT NT
41 {0.078 {0.25 NT NT NT NT NT
42 [o.o082  [0.0172 |NT INT INT 70.3% [78%
43 l0.015 [0.029 INT INT NT 59.6% [NT
44 0.01$ l0.029  INT NT NT 56.2% |NT
45 0.012 o017 INT  NT NT {58.7%  163%
46 0.03 [0.028  |NT [51% NT [505% INT



(d) Internediate 90d -1-. 2-15-isoquinolin-4-yi-1-(4-net hoxnggn@gobal H
-indazol -3-yl }1 H beni ol n dazol -4-yl)-ethanone: 15 Simlar to the synthesis

-of 19h, al dehyde 19f (2. g, 5.13 mmol) and di am ne‘900 (771 ngy, 5.13
‘nmol ) were condensed in presence of sulfur to gi 90d (1.83 g, 68%
as-a brig wsolid. R = 0.19 (75% ethyl acetatel he MR .
, (DVBO- de?}qéggr%&peaks are doubl ed due to tautoneric isongfé?@ﬁngﬁ 7N8 2.72
and -2.87 (2 br s, 3H together), 3.71 (s, 3H), 5.85 (s, 2H), 6.93 (d, 2H, J
= 8.7 H), 7.34 (m 20 3H), 7.75 (m 5H), 8.07 (m 2H), 8.25 (d, 1H J =

7.5 Hz), 8.56 and 8.80 (2 br s, 2H together), 9.38 (s, 1 H),11.83 (s,1 H,
13.23. (s, 1 H. (e) Internediate 90e - :

(1- 2= 5-1soqui nolin-4-yl-1-(4-nethoxy-benzyl}-I H indazol-3-yl]-1
H benzoi m da - yi—amge: T oy of ety am
met hanol (2.9 M 3§02 niL, {6.04 mg,
1.01 mmol) a

di oxane, 0.504 M, |K. ), HERRpNol
cyanobor ohydyi de ( COKENE |oro! | ) > sl at
room t enper afEs. ol Wi\, bibhibo ripicti onfyeM obdeM/ed jat/t gMC
anal ysis. AMwdroje0odHE (|09 nl) |[N|s adi@d t o NTcr easle1.4% ubiNTi ty, land
stirring con{4guedioigatr 70 8055 oufa82 TheNm xt ur §NTwas pa8.6% i ofhdd between
et hyl acet at ¢4and 098" at g0.048ueiNE . sdNTum bi §8r bonaB&7%ol uNTon. _The
organi ¢ phas¢soras Masad oen73agiNBi um[bdl f at e NT f il t|e9.6% cldifcent rlat ed and
purified by 11 cajigel chrloaat ogfdbhy ([HT20: 20@¥Tag. \NT - NT '
NHAOH: et hanoligadi chioo3set Honeds INEI di {88%0e (MNA5. 0 niE5%51%INIs a viel | ow
foam R = 609 ([b.00264070.0008% ST NHA(BE% et haiNdl :  di[82f%or onThane)l ' H NMVR
(CD30D) 8 35[84 53 [0ch263H, 10.00047. §NTiz) . |24 (s, NGH) . 38V5%(s.|NGH), 4 28 (q,
1 H J=6.88%), Bo¥ (s lonoH), L 77 (|82%2H) , NF. 89 (163.6%H, INT= 8. 7 Hz),
7.22 (m 2H) [s67. 34[o(ass 2H {000t SINT Hz) INT. 52 I§NTlul v |BI04 WIND1/ 53268
PCT/ US01/ 01417 (d, [065H, J {60379 Wy 7. dNT(dd, INT _J INT 7 1NF Hz) | 7.76
(m 3H), 7.9¢%8d, [D.0867) 40808 M, 8 [#W6(dd, NI H Ji3:20R% INT7 Hz)| 8. 48
(s,.1 H), 8.8 (s, [p-0Al6 O./ap005E __Adte. (%4%@15@%. 0NT0) ClH N
(f) Exanple @ {1l0[0Di65- (/66008 niNT n- 4P6% H i A¥azol -130.8%) - INBE_ 5
benzoi mi dazol - 4-yl | - et hyl )}- net hyl - ani nd: L" 0.48; o
61 0.017 0.0012 NT 18% : 60.7% NT
62 Jo.os 0.0037 _NT INT NT NT NT
63 [0.22 0.0012 - [NT NT NT. TINT NT
64 lo.19 0.014 [NT NT NT  INT NT
65 [0.0028  [0.001 . |NT NT NT 44.1%  NT
66 [0.055  |0.001  |NT NT NT N7 INT
{67 lo22 0.016 _ |NT NT INT NT NT
168 0.0047 0.0011 |NT NT INT 12.6% NT
659 10.015 0.0041 |NT 38% INT 25.6% NT -
70 0.0018 j0.00023 INT 45% NT 63% NT
71 0.00085 0.001 NT 42% NT 28.8% NT
72 0.012 10.0076 [NT 24% INT 48.6% - |NT
73 0.0069  ]0.0027 [NT 15% NT 42.9 NT
74 0.00052 [0.0016 |NT 14% NT 82.6 NT
75 10.0088 - 10.0014 INT NT - NT NT NT
76 10.15 0027 INT . |NT NT _|NT NT
77 [0.0058  [0.00038 INT NT NT NT NT
78 [0.0055 0.0007 {NT NT INT NT . |NT
79 lo.0022  [0.00042 INT_ NT NT NT INT
180 10.014 ° [0.00025 |NT NT NT - INT NT
81 [0.0008 . [0.0049 |NT NT NT  NT NT
82 0.11 [0.0024 [NT NT NT INT INT
. 30%at  [30%at | - |
83 10uM 10pM NT NT INT NT NT
84 34 28 [225  |NT NT [NT NT
85 16 - |66 NT NT NT INT NT
18%at  |45% at | - ! |
86 10uM 10uM tNT NT NT NT NT
87 {0.0042 0.0019 INT iINT NT NT- NT

’ . - .. . ' .



A solution of 90e (179.7 ng,

(0.84 nl),
hour s.

Extractioqn _an
of f - V\/(’lltewe

The sol ution

rification simlar to exanple 33, 10 aff
Al t hough this nmateri al

the el ementa
was di ssolved in ethyl

140.9 ny).

0.334 mmol ),

appeare
anal ysi s showed significant
acetate (50 nL) and washed with

trifluoromet hanesulibQuiyeoagi d
and trifluoroacetic acid (3.34 nL) was stirred at 50 Cfor

t hen added dropwi se to
of -concentrated aqueo NHAOH (10 nL) and ét hyl

L0y
and 1H NMR anal ysi s,
" The inpure materi al

2

apidly stirred m xture
tate (30 ).

a‘qﬁﬁl’r 2’9%@5 HPLC

II’TpUI'ItIGS

_ 'Note: NT = not tested.
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Inhibition of Cell Growth: Assessment of Cytotoxicity _
Inhibition of celt growth was measured using the tetrazolium salt assay,

which is based on the ability of viable cells to reduce 3-(4,5-dimethylthiazo!-2-yl)-2,5-

[2H]-diphenyitetrazotium bromide (MTT) to formazan (Mossman, Journal of
Immunological Methods, vol. 65 (1983), pp. 65-58). The water-insoluble purple

formazan product was then detected spectrophotometrically. The HCT 116 cell line

water (10 nL), saturated aqueous sodi um bi carbonate solution (10 n), and
S gated" aqueous sodiumchloride solution (10 nmi). The organic |ayer was
dri edover 15 magnesiumsulfate, filtered and concentrated to give 90 (49.4
ng, 35% as p—whi : gk B8t 7+ 3H, J—uo z), 2.45
.(s, 3H),. 4. (d H, 5{Hz), 7432 (t. 1
H J=7.7H %‘i) ) 7- 6|:é|ﬂg,M-H,J=:8-5,
1.5 Hz), 7.8 .3 Hgpep 8. I, FAkes Ji= 7.5
- Hz), 8.53 (s} 30 Iﬁﬁlb & Hhhibhae Inhlﬁ%ﬁﬁmﬁl& 4
CH2Cl2) C H nzai g gmzol 12 ) - Jet(t4met HVI 5- ma
hol i n- 4yl net dln 31T FFTTjdazor e (a) Exdnpl e 9[-

3- (1H Benzol @adaz 1}335”) dodi4- hyl - N-rmrph(#un-4- ND NT

yl-met hyl - pyr{dim-3FyT) Hindazolé-|,Jhe tT1tjle conpound S prepared in
68% yi el d frigg exalgpbe 72 Eoudoa phol {Ne usi rg'ran afNg ogou rocedqure to
the preparatfon 0 dirate {68b. " H NWR (300 MHE, DVEO{d6) 813.78 (s, 1
M), 13,02 (s, o), Boddod Sodtids. r40 (il H). NT. 75 tdE 1 HinD = 817Hz).
7.59 (br s, PA), 7 44 (ddy T H {J , L.oHz)], 7.1747.22 (inh .30 2H),
3.58-3.67 (njg16H), lodoAd (fuooes 4N)r 2 r (s, . AN ( 4N60}0. 7" H20)
. C, H, -N. (ES)"§ mtHVZz ¢al cul gted 42%, found 425. Exanpl e’l&%: 31

H-Beri zoi m dggol - 2ip.ch7d. Hd,mazaNTS- - th IINTridi iNB- vVl

hul | - cycl opeptyT - ne 19|July 2!004 0 !o WO 01 532681 PCTI.CT$011014¢7

' : 93 {00019  [0.00061 NT NT__  INT

was grown in 96-well plates. Cells were plated in the appropriate medium at a volume

10

of 135 uliwell in McCoy's 5A Medium. Plates were incubated for four hours before -

addition of inhibitor compounds. Different concentrations of inhibitor compounds were
added in 0.5% (vAV) dimethylsulfoxide (15 uLiwell), and cells were incubated at 37°C
(5% COg) for four to six days (depending on cell type). At the end of the incubation,
M‘iT was added to a final concentration of 0.2 mg/mL, and celis were incubated for 4

15

hours more at 37°C. After centrifugation of the plates and removal of inedium, the

absorbance of the formazan (solubitized in dimethylsulfoxide) was measured at 540

nm. The concentration of inhibitor compound causing 50% inhibition of growth was

determined from the finear portion of a semi-log plot of inhibitor concentration versus

percentage inhibition. All results were compared to control cells treated only with
0.5% (viv} dimethylsulfoxide.

20




(a) Exanple 92- {5-[3-(1 H Benzolm dazol-2-yi)-1 |Hindazol - %9yl 2804t hyl -
pyridin-3-ylnmethyl}-cyclopentyl-amne: . The title conpound was prepared in
49% vyield fromexanple 72.and 5 cycl opentyl anmi ne usi an anal ogous
procedure to the prepara n of internediate 68b. "W NWR (300 MHz,

MeCD- d4) 8 49 (s, 1 H, 846 (s.1 H), 8.42 (s,1 H, 7.7 J= .
8. 7Hz) 7.&6’4"1(53?‘%3, 2H), 7.45 (d, "1 H, J = 8.7Hz), 7.24-?5%@%’@%, 3.95 .
(s; 2Hy, 3.25 (br s,2 H, 2.39 (s, 3H 1.96-2.02 (m 2H), 1.71-1.78 (m
2H), 1.46-1.67 (m 4H). Anal. (C26H,,6N6.0.25 H20) C, H, N M5 (ES)
[mrH] 1z calc'd 423, found 423. 10 Exanple 93:5- 1 H Benzoi m dazol-2- i 1
H-indazol -5- 14-meth 1- ridin-3- yinmethyl}-pyridin-3-yi-amne (a) Exanple
93" EX-[3- (1 H Benzoi ni dazol - 2-yl )-1 Hindazol - 5-yi ] - 4- met hyl - '
pyri di n-3-yl met hyl }-pyridi n-3-yl -am N The title conpound was prepared
in 10%yield fromexanple 72 and 3-am no- pyridine using an anal ogous
procedure to the preparjption of. i hHETMAEi at ¢/ 88DI16 H NWVR (300 MHz,
DVBO-d6) 8 13.79 (s,1 HExanhipleBo(s| ICH(uMB. 49| IC80 fu 8/45 (s, 1 H), 8.42
(s,1 H), 809 (s, 1 H,|4.83 (s: 118y 7.75 (2 H J = B.7Hz), 7.59 (br s,
2H), 7.45 (d,1 H J =B87Hz), 7.0967,22 (m MH), 6 .55 (br s, 1 H), 4.40
(d,1 H J =6.0 Hz), 2. (s..20 3HIS Anal  ( *10.5 H20) C, H N
M5 (ES) [m+Hyz calc'd 4388 found 4822 25 19 J&$ 2004 01/ 53268

PCT/ 13S01101477 1310CHEMECAL AND Bl 8 OG CAL FMAI UATI QN Lycl i n- dependent
kinase activity was neafslfred by quhBfifying tH enzyne chtal yzed,

. time-dependent incorporptdon of rafifd8ctive phl8phate frpm [ 32P] ATP or
[33P]ATP into a protein W hstrate | ess not ot-herw sk, assays were
performed in 5 96-wel || 28 ates in hStotal vollfe of 50 pl, in the presence
of -10 MM HEPES (N-[2 hyk#bxyethyl] ine-IN¥ . 2.ethanpsul tonic acid])
(pH 7.4), 10 nM MyCQl 2, 222 pM—adenb9PRe t 1| P), 1 nglnl

oval bumin, ,5 pg/nL Ieuqﬁnti n—a1-n L84, Ok ; TM

bet a- gl ycer ophosphat e, di rM-sodiihl at-ep--fM-sedi-um fluoride, 2.5 -
-mM et hyl ene gl ycol - bi s(; 31‘““ Areet-hy ) ety aacetic acid

0.39 13
0.49 1.6
2 4.7
0.16 0.6
0.69 2.1

2/2/2/2/2|2|2(8(2(3l8/8|2
(=]
&
&




10 (EGTA),
reacti on.
30C, and term nated

et hyt enedi am netetraa
substrate was then ca

phosphori mager.

activity in the presence of different

" sUBTEHcting the
~enzyne. Inhibition data

b

tmenbrane weiongszas 96- wel |

2% (vl v) dinmethyl sul foxide,
Reactions were initiated with appropriate enzyne,
after 20 mnutes by the addition of
ic acid (EDTA) to- 250
red on a nitrocellul ose or

filtration

were fit

mani f ol d,

and 0.03 - 0.4 pG [33433

'55’ per

!?te

I NC

he phosphoryl at ed

phosphocel | ul ose

and uni ncor BEFHEUH14Y
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I nhibition using Kaleid
“equation for conpetitiv
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Apparent K; val ues were neasured by assaying enzyne
I nhi bi tor conpound concentrations and
background radi oactivity neasured in the absence of
20 to an _equation for conpetitive

b fit to an
he software

KineTic (BioKin, Ltd.).
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bpendent Ki nases,
- enzyme conplex (5
bnbi nant ~

retinobl astoma protein { S ubk®Pat e The engi neered Rb
fragment (residues 386- 988 of the 2086 ot “.o" astera—protein; 62.3 kDa)
contains the majority e8lihe phoshH@BOI ation Q2] o5 feundl in the native
~106-kDa protein, as wel 1826 5 t-agg i x—hi s.ga‘j’ne restqflues for ease of
purification. Phosphory ed—Rb—s )9 16t e—wap ‘4",‘“t ted—Py mcrofiltration
on a nitrocel |l ul ose nenk gr*.e ard q;%,‘.sified ﬁ*%%—a-%!i—pﬂ%osphori mager as
descri bed above. For rre;hg:rcm;nt -of Ot'd3uht-bi ..Jbﬁ?g—ﬁﬁi-b-i-q ors, the .enzyne
conpl ex concentration vwz%&—ewer—cd tl‘)-Sﬁ nt—antt§ e assayjduration was 19
July 2004 WO 01/53268 PEEUISOH-614] b'ﬁ;\,tmuu'cu' g o0 mrnuges, during which
the time-dependence of p.gear. .

The examples above illustrate compounds according to Formula [ or il and
assays that may readily be performed to determine their activity levels against the
various kinase complexes. It will be apparent that such assays or other suitable

assays known in the art may be used 1o select an inhibitor having a desired level of

The exemplary compounds described above may be formulated into

pharmaceutical composmons accordmg to the following general examples.

Parenteral Composition

To prepare a parenteral pharmaceutical composition suitable for

administration by injection, 100 mg of a water-soluble salt of a compound of Formuia 1
_orliis dissolved in DMSO and then mixed with 10 mL of 0.9% sterile saline. The
mixture is incorporated into & dasage unit form suitable for administration by injection.

QOral Composition

To prepare a pharmaceutical composition for oral delivery, 100 mg ofa -

compound of Formula | or It is mixed with 750 mg of lactose. The mixture is
incorporated into an oral dosage unit for, such as a hard gelatin capsule, which is

" ltis to be understood that the foregoing description is exemplary and

5
activity against a selected target.
10
15
“suitable for oral_administration.
20

explanatory in nature, and is intended to illustrate the invention and its preferred -

embodiments.: Thus, the scope of the invention shoutid be understood to be defined

_notby the f_dregoing description, but by the followin_g claims and their equivalents.



I nhi bition of CDK2/Cyclin A Retinoblastoma Kinase Activity ¢bYgnwasa
purified using published nethodol ogy (Rosenblatt et al., 5 '"Purification
and Crystallization of Human Cycli n-dependent Kinase 2; J. M. Biol.,

vol . 230, 1993, pp. 1317-1319) frominsect cells that had been infected with
a bacul ovirus expression vdctar. Cyclin A was purified fromE. coil cells

expressing full- length recombinant cyclin A and a truncated cyclin A
construct was generated by limted proteolysis and purified as described
previously (Jeffrey et al., 'Mechanismof 10 CDK activation reveal ed by the

structure of a cyclin A-CDK2.conpl ex; Nature, vol. 376 (27 July 1995), pp.
313-320). A conplex of CDK2 and proteolyzed cyclin A was prepared and
purified by gel filtration. The substrate for this assay was the same Rb
substrate fragnent used for the CDK4 assays, and the nethodol ogy of the
CDK2/ cyclin A and the CDK4/cyclin D3 assays was essenti ally the sane,
except that 15 CDK2 was present at 150 nMor 5 nM K val ues were neasured
as descri bed above. AbenmihdithatdaeabgiFosaiidy-proliferati on by growth
factors such as VEGF and others, is dependent upon their induction of
aut ophosphoryl ati on of each of their respective receptor's tyrosine
ki nases. Therefore, the ability of &yprgtein kinase inhibitor to bl ock
dwth factors is directly
correlated with its 20 ability to | recept or autophosphoryl ation. To
measure the protein kindse inhibit} activity of the conpounds,. the
follow ng constructs were used. VEGRy\R2 Construct for Assa This construct
determnes the ability of a test comPound t@inhibit tyrosine Kkinase
acti.vity. A construct (VEG- R2A50) of the cytosolic domain of human
vascul ar 25 endothelial growh factor receptor 2 (VEG--R2) |acking the. 50
central resPBUES Ky 1 frbstgied aspogplsliugid anplne hitemergleconpigént S-40 bipg atowas
expressed i madal-baitioha\hictetfolR SQfHocF®, b heS SR Bon@inide! (ﬂﬁ%ﬁat %fg@s of
full-1ength, VEGE- B2 YEG.- R2A50 contains residUeémg%%!93 é%§§ 0-1171
and al so ‘one poF%ﬁ

mitation (E990V) within the Kkinase insert domain
relative to wld-type VEG--R2. Autophosphorylation of the 30 purified
construct was performed by incubation of the enzyne at a concentration of 4
liMin the presence of 3 mM ATP and 4 Myl 2 in 100 nmM Hepes, pH 7.5,
contai ning 5% glycerol and 5 nM DTT, t at "Cfor 2 hours After

aut ophosphoryl ation, thi's construct has ®een shown to possess catalytic
activity essentially equivalent to C

whierein Ry is H ox lower alkyl, and X is a substituted or unsubstituted alkyl, aryl,
hctergarjl conlalning S—Id ring atoms and 1-3 nittogen heteroatorus, carbacycle, or a
heterocycle containing 5-10 ring atorms and 1-3 nitrogen heteroatoms; am;i

Rz s a substituted or unsubstituted aryl, a heteroaryl containing 5-10 xing atoms ax‘xd 1-3
mitrogen heteroatoms, cathocycle, or a hctérocycle wutafning 5-10 ring atoms and 1-3

Lo

1,

nitrogen heteroatoms, or

wherein Reis Hor lovie‘r'alkyl,f and X is a substituted or unsubsti'tutc_.;;l allq}], aryl, a
hetexoaryl mﬁtahﬁng 5-10 rihg atoms and 1-3~nit'mgcn'l{¢teibétbxﬁs. carbocycle,.or a
heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms; or

a pharm—acéutically -acééptable salt of a compound of the Formula I; or a prodrug or
pharmaceatically active metabolite of a compound of the Formula L, or a pharmaceutically
-m%le salt of a prodrug or metabolite thereof.
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the wil.d-type autophosphoryl ated kinase domain construct.. Se gg%’?gg
‘al :, 35 Blochemistry, 37, 16788-16801 (1998). 19 July 2004 %

- 1CT11TS01/ 01477 CHK1~Construct for Assay Ctermnally His- tagged
full-length hurman CHKL (FL- CHKIY was expressed .:using.the |

bacul ovi rustinsect cell system, It contains 6 h| stidine resi dues (6 x S
H s-tag) at the C-term nus of the 476 am no acid human CHK1. The protein °
-was “purifi ed by 5 conventi onal - -chr omat ogr aphi ¢ t echni ques. - VEGF-R2 Assam .
~ Counl ed’ Spectrophot orrietric (FLVK— P1 Assay The production of- ADP from ATP .
t-hat - acconpani es phosphoryl transfer.--.was -coupled.to oxidation of NADH.
usi ng phosphoenol pyruvate (PEP) and a system havi ng - 10 pyruvat e kinase
(PK) ‘and | actic dehydrogenase- (LDH). The oxi dati on of NADH was nohitored by
foll ow ng the decrease of absorbance at 340 nm(e= 622 ctr' mM) using a
Beckman DU 650 spectrophotoneter. Assay conditions for phosphoryl ated

VEGF- RZD50 (i ne.cat @ckoafpodnid Mifrafhactudc Il sbatblabs sQeheuwhg\er e the fol lowing: 1
mM  PEP; 25 M NA ;50unit of Wm_ 20un|ts o? PK/m; 5 mM DTT; 5.1
mM 15 pol y PEAVIFHY EA VB 1 Hepes, pH 7.5. Assay
conditions for unph@sphoryl at ed VEG-- R2050 (indicated as FLVK in the
tables) were, the following: 1 rrMPER 250 pM NADH; -50 ‘'units of LDH nlL; 20
units of PK/nL; 5 nMDTT;, 20 m\/lpg 3 mM ATP; and 60 mM Mgd 2 and
2 MM MC12 in 200 nM Hepes, pH 7 says were initiated with 5 to 40 nM
of enzyne. .K val ues were 20 det erm ned y, measuring enzyme activity in the
presence of varyi ng conc‘ghr}?er E t est conpounds. The data were

anal yzed using Enzyne Kinetic an Y%an el (5agraph software. ELI SA Assn_
Formati on of phosphogastrin was nonitored using biotinylated gastrin
peptide .. .25 (1-17) as substrate. Bioti nyI at ed phosphogastrin was
~immobilized using streptavidin coated 96-well mcrotiter plates followed
by detection using anti-phosphotyrosi Je- \n:[I body conjugated to horseradi sh

per oxi dase. The- activity of horse{ad{s
2]

B,

wherein Y is CH or N and R; is H, or a substitated or unsubstituted alkyl,
" aryl, carbocycle, heteroaryl, o heterocycle group; or

<1

whcre YisCorNand R;is Hora subsmuted or unsubstituted alkyl, acyi,

' hctcroaryl carbocycle, or hetcmcyclc group
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peroxi dase was nonitored using 2,2'-"no-di-[3-ethyl benzat hi azglj,pe004
suffonate(6)] diammoniumsalt (ABTS). Typical assay solutions contained: 2
" pMbiotinylated 30 gastrin peptide; 5 nM DIT; 20 pM ATP; 26 nM MyCl 2; and 2
mM MiCl 2 in 200 MM Hepes, pH 7.5. The assay was initiated with 0.8 nM of
phosphoryl ated VEG-- R2A50. Hor seradi sh peroxi dase activity was assayed
usi ng ABTS, 10 mM_The horseradi sh peroxi dase reaction was. quenched by
addi tion of acid (H2S04), followed by absorbance reading at 405 nm K

val ues were determ ned by neasuring enzyne 35 activity in the presence of
varying concentrations of test conpounds. The data were analyzed using
Enzynme Kinetic and Kal ei dagraph software. 153 19 July 2004 S WD 01153268
PCT/ US01101477 CHK1 Assa The. production of ADP from ATP that acconpani es
phosphoryl transfer to the S8ynthetic.substrate peptide Syntide-2

( PLARTLSVAGLPGKK) was coupled to- oxidation of NADH using .

 phosphoenol pyruva e ( REBnpbitidisghtcdi@natht boos codsigiigoat e ki nase (PK) and
| acti c dehydrogenase (LDH). The. oxidation.of NADH was nonitored by
follow ng the decrease of absorbance at 340 nm (e 340=6.22 cmi nmM) using a
HP8452 spectrophot -neqyr. Typi cal reaction solutiqps fontained: 4 nN PEP;
015 mM NADH, 2§[UN TS of LDH'mi ;16 units of '|@ mM DTT; 0.125 i

Synti de- 2; 25 nNINUCIz in {1 7.5, and 400 nmM NaCL
Assays 10 with 10 nM of as ‘were determ ned by
measuring ini  activity in the“presence of vayying
.concentratlons of test Younds. The - data were anal yzg sing Enzynme

Ki.netic and Kaleldagraph spgftware. Inhibition of hos ho\iafed FG- receptor
and- LCK Tyrosine: Kinase Actifh O oning, expression and purification of the -
cytosoLlc domai n F@FRl tyrosine. 15 ki nase 0 acids 456-766)

‘cont ai.ni ng three” GﬂSSA and C584S) were
conduct ed as Pag SchIeSS|nger J., &
Hubbard, . .S:

insect cells Usi a K I d protein was

l63

was expressed in Sf9 -



purified using conventional techniques. The LCK tyrosine kinagg,

expressed in 20.insect cells as an Nterm nal deletion starting rom anm no
-acid 223 :to-the end of ‘the protel n-at amno acid 509. The N-term nus of
the protein also had two am no acid substitutions, P223M and C 224D.

Ki nases were purified usi conventional chronmatogr ’I c nethods. Tyrosine
ki nase activity was measu™d using a coupl ed, continuBus 25 . _
spect r ophoWortaissise assay, in which production of phosphorybetmdern1477 e

pol y(G u; Tyr, 4:1) substrate and ADP is coupled to the pyruvate

ki nase-catal yzed transfer of a phosphate from phosphoenol pyruvate to ADP,

W th generation of pyruvate and regeneration of ATP. Pyruvate production

i's in.turn.coupled to the lactate dehydrogenase-catalyzed reduction of
pyruvake-to formlactate, wth conconmtant 30 conversion of NADH to NAD*.

Loss of NADH is nonitored by measuring absorbance at 340 nm (see e.g.,

Techni kova- Dobrova et al., Spectrophotonetric determnation of functional
characteristics of proteirnfiki nases.with coupl ed enzy tln .assay, " FEBS )
Letters, vol. 292 (19' BR. 69-72). Enzynme activify [
presence. of 200 .~k pH 7.5), 2 mM phospheegetayfwdate, 0.3 nmM NADH,

20 nM I\/gCIZ E : pM ATP- mV DTT, 5.1 or 2%
P-FG or P-L pyruvate

y'S, reépgcti vel y, and 13Qni
ki nase and | act ate dehydr .@ se. 19 July 2004 ‘WD 01/53 CT/ Us01/ 01477
Phosphoryl ated FGF recepto nase was present at 1.00 n d _

phdsphoryl ated LCK kinase was present at 50 nM Assays were perforned
~under initial rate conditions at*37C, -and rates were corrected for any’
' background rate neasured in the absence of enzyme. Percent inhibition was
- calculated relative to control enzyne 5 assayed in the presence of 2%(v/ V)
: DMSQ. The results are showd in Table 1. Coupl ed Spectrophogonetric' (FAK)
- Assay Tyrosine kin : wer e' noni t ored using a BepkhgaNDU 650
" Spect r ophot onetaey r@ lyon of NADH
. usi ng phosphoenol T pyruwat
“and lactic 10 de NADH , #a
- following the

PEP) through the actio
e’ (LDH) The oxi dat i of&f




decrease in absorbance at 340.nm (Eu=6.22 cmi nM''). Typical 18daigt2004
solutions contained: 1 mM PEP, 250 UM NADH, 50 units of LDH/ nlL, 20 units
of PKim., 5 nM * DTT, in 200 nM Hepes, pH 7.5 and varyi ng concentrations
of poly(E4Y,), ATP and MCl 2. Assays were initiated with 40 nM of cdFGFRL.
15 Results of assays per.formed on conpounds, which include the specific
exanpl es descri bed above are provided belowin Table I. Unless indicated
otherwise in a particular entry, the units and assays used are as
indicated in the applicable colum of the table. Table 1: K, w th Kinases
K, K VEG-_ CKK, CHK1(PM M FG- (uM K Kr(EpMor % %or 9%AK % CDK41DCDK2/ Aor
% nhib. at 1nhib. atlnhib. atlnhibiti.on Ex. No. M nhib.MML Mat 1 M 1.7+/-11
"+1-6. 7+1- 10.620 oﬁaumazemwa:yabcep?&wm

+1-024+1-i nh lat %ul 1 205'%(5"5'\?\%"'83 M53268 N
v G O B LN R N I

PCT/ LTS01/ 01 ﬁmﬂﬂ%%r %FAKY
_: metabollte thereot. '
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CDK4! _DCDK2/ Aor 9% nhib. at 1nhib. atlnhib. atlnhibition Ex. hoJMyl2obib. MVB
Mat 1 MO.11 +1-0.14 +1-1.09 +1-0.0264+/- 40.020.010. 120. 002NTNT 56%

0. 48+/-0. 69+/ -i nhi bi ti onNT 50. 040. 03at 201! MNTNT 80% 0. 2

+1- 0. 16+/ -i nhi bi ti on64%41%%3%NT 60. 030. 02at 20 M 12+1-0. 79+/ -

7' 0.30. 12NTNTNTNT 0.59 +1-0.37+/- 890. 100. O4NTNTNTNT 2. 2+/-0. 67+/ -

09" 0. 30. O7TNTNTNTNT 5% 0. 074+/-0. 033 +1-inhibition 10'0.0090.003(c) i 0 MT1
YB1YNT 39% i nhibition2.6 +1- 1lat 10 pM). BNTNTNTNT 48% i nhi biti on 1laat

100. pML3NTNTNTNT 19% i nhi bition6.3+/- 12at 5 PML. INTNTNTNT 3.4 +1-2.7+1-NT
130. 70. 7NTNT | NT. NT 19 July 2004 '

A A phanmaceutical composition comprising:

(a) an armonnt of a cell-cycle control agent effective to inhibit a

protein kinase, said cell-cycle control agent being a compound represented by Formula E:

He—

3

N Ry

e ®
whercin R, is hydrogen or a substituted or unsubstituted aryl, a
hetefoaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a

heterocycle containing 5-10 ning atoms and 1-3 nitrogen heteroatoms, or

R,
N
\ .
whesein Ry is H or lower alkyl, and X is a substituted or
unsubstituted alkyl, aryl, a heteroaryl confaining 5-10 ring atoms and 1-3 nitrogen
" heteroatorns, carboéycle, or a heterocycle containiag 5-10 ring atoms and 1-3 nitrogen
-heteroatoms; and
R is a substituted or unsubstitute;d aryl, a heteroaryl cbntaining 5
10 ﬁng atoms and 1-3 nitrogen hetexoatoms, carbocycle, or a heterocycle containing 5-10

1ing atoms and 1-3 nitrogen heteroatoms, or

f,
N
. -

_ wherein Ry is H or lower alkyl, and X is a substituted or
uﬁsdbéﬁmted aryl, a heteroaryl containing 5-10 fing atoms and 1-3 nitrogen heteroatoms,
carbocycle, or a heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatorns; or

: a phanmaceutically acceptable salt of 2 compound of the Formuta I; or a prodrug or

: phahnaceut_iqal_ix active metabolite of a compound of the Formula I, or a pharmaceutically

acccptablc salt of a prodrug or metabolite thereof; and a pharmaceutically acceptable

carrier.
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0 0 WD 01/53268 PCT/ USO1101477 K, K, CK K, K, K CHK1 VEGF W}y 00irVW)
FAK % x. No. CDK41D CDK2/A (jiM ar % %or % Inhibition (1JMMr %I nhib. at
1 at Inhib. at at 1 pmlinhib.Mnhib. 1 MM

5. A useof ccll-cyclc control agent selected from the group conststmg of a comoouad

- represented by Formula I:

@

wherein R, is a substituted or unsubstituted, aryl, heteroarylcontaining 5-
10 ring atoms and 1-3 nitrogen heteroatoms; carbocycle, @ heterocycle containing 5-10

ring atoms and 1-3 nitrogen heteroatoms, or

wherein R, is H or iower alkyl, and X is a substituted or unsubstituted
alkyl, aryl, a heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms,
carbocycle, or a heterocycle containing 5-10 ring atoms and 1-3 ﬁitrogen heferoatoms;
and

Rqis a substituted or unsubstituted, aryl, heteroaryl containing 5-10 ring
atoms and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-10
atoms and 1-3 nitrogen heteroatoms, or

N

Be

wherein Ry is H or lower alkyl, and X is a substituted or unsubstituted
atkyl, aryl, heteroaryicontaining 5-10 ring atoms and 1-3 nitrogen heteroatoms,
carbocycle, or a heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms;

or
a phafmaoeuﬁcally acceplable salt of a compaund of the Formuila f; ac
a prodrug or phannaceutxca!ly active metabolie of a compotund of the Formula [ ora

phannaceutxcally acceptable salt of a prodmg or metabolite thereof in the manufacture of
- 7 a medicament for treating a disease or dlsorder medlated by m[ubmon of a kinase
complex, comprising administering to a subject in need of such treatment thereof.
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142.4+/ - 2.5+1 NINT~ffNTNT 0.5-0.4 20% 14bi nhi bition NTNTNTKNI J)N} 2804 1pM
16% 15'0.0180. 062+1- inhibition NT7%87%NT 0.007 at 1 M

160. 0350. 0158136%447% 17NT1. ANTNT42. 69%NT 180. S6NTNTNTSI TNTNT

18b" 6. 63. BNTNTNTNT 190. 0540. 00INTNT31. 3% NT i nhi bi ti on

200. 00210. 00093NTNT96. Q9T 210..2370. 0498. 55NT3%549NT

220. 0150. 094NTNT93. 5%\IT 230. 0650, 041NTNTO, 8NT 240. 691. 1INTNT45. 4/ aNT

250. 010. OOLNTNTO. 44NT 260. 0830. 072NTNTNTNT 271. 51. 6NTNTNT44%

280. 680. 72NTNTNT61% 290. 00770. 00047NT6%2. 2NT

6. A phamaceutical composition comprising:
) (@  atherapeutically effective amount of a compound
. repreésented by Formula 1; '
tin—N
LN
‘\\ 1

RZ (D
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300. 0110. 00INTNT52. 49T 310. 0003370. 00021NT2. 9; 1795. 59NT 19 July 2004
320. 000410. 00025NTNT29. 79T 330. 00110. 00LNTNT51. 6%NT

340. 0190. 001NTNT26. 99T 350. 00320. 001NTNT40. 5% NT 360. 00230. 001NT159%5. 8%NT
370. 000760. 00022NT17%34. 4%NT 380. 0007980. 001NT9%12. 4% ' NT

390. 0090. 0011NTNTNTNT 400. 00220. 00038NTNTI NT. NTNT . 410. 0780. 25NTNTNTNT

420. 00820. 0172NTNT70. 39%78% 430, 0150. 029NTNT. 59. 69T 440. 0190. 029NTNT56. 294T
450. 0120. 017NT NT58. Vﬁé%‘%l‘sawgewae‘ﬂeﬂm@lm@ms@tm:me&&@m y 2004 WO
41/ 53268 PCHuuSO BAMTE atbinsGid K3 nitrbgelhotdfoarovls G yele, or a heterocycle

; containing 5-10 ring atoms and 1-3 nitrogen heteroatom, or
i

N

R ¥
wherein Rq is H or Jower alkyl, and X is a substituted or unsubstituted
' a}.k)d aryl, a hetcroacyl containing 5-10 sing atoms and 1-3 nifrogen he:teroamms
carbocycle, or a heterocycle coataining 5-10 ting atoms and 1-3 nitrogen teteroatoms; and
Ry is a substituted or unsubstituted aryl, a heteroaryl containing 5-10 ring
“atoms and -3 mtrogcn heteroatonss, carbocycle, or a heterocycle contmmng 5-10 ring
atoms and 1-3 nitcogen heteroatoms, or

R,
N
R ]
- wherein R, is H or lower alkyl, and X is a substituted or unsubstitated aryl,
a heteroaryl containing 5-10 ring avoms and 1-3 nitrogen hetercatoms, carbocycle, or a
- heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms; or |
a pharmaceutically acceptable salt of a compound of the- FormulaL ora
prodrug or pharmmaceutically active metabolite of 2 compound of the Formula I, or a
“pharmaceutically accepiable salt of a prodmug or metabolite thereof: and

®)a ph:_;lnnaceutically acceptable carier, diluent, vehicle or excipient
therefor, '

7.A use a therapeutically effective amount ofa compound- represented by Formuta I:

wherem Ry is hydrogen or a substituted or unsubstituted alkyl, aryl,
heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or

| heterocycfe containing 5-10 ring atoms and 1-3 nifrogen heteroatoms, or
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FG- (pM AK % x. No. CDK41D CDK2FA CHK1 (aiM r % or 9% I nhi bi 19 omygpd4 M pM
or % nhib, at Inhib. at at 1 Mor %Inhib. at 1 ML MInhib. M 470.094 0. 1NT
NT81. 19NT 480. 021 0. 055.7.82 NT68. 59NT 490. 095 0. 049NT . NT86. 79%NT 500. 253
0. O73NT NT89. 69NT 511.1 0.4NT NTNT. NT 520. 0035 0. 0026NT 38%b5%NT 530. 0026
0. O0029NT 329B2%NT 540. 026 0. 00027NT 469%81. 5%NT 550. 041 0. 0011NT

32983. 610/ 6. NT 560. 036 0. 0O0INT NTNTNT 570.65 0. 037NT NTNTNT 580. 0067 0.001'
" NT 1703/463; 20.3%NT 590. 0016 0. 00058NT 31%ff47. 6%NT 600. 0016 0. O006NT
26%-f f 40. 8%NT 610. 017 0: 0012NT 189% ). 48; NT 60. 7%

wherein Ry is H or lower alkyl, and X is a substituted or unsubstituted
* alkyl, aryl, a heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms,
carbocycle, or a heterocycle containing 5-10 ring atoms and 1-3 nitrogen-heteroatoms;
R: is a substituted or unsubstituted alkyl, aryl, a heteroaryl containing 5-
10 ring atorns and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-

10 ring atoms and 1-3 nifrogen hetercatoms, or

wherein Ry is H or lower alkyl, and X is a substituted or unsubstituted aryl,
heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a
heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms; or

a phamnaceutically accepfable salt of a compound of the Fomula [ or
ﬁrbdrl'jg or phammaceutically active mefabolite of a compound of the Formuta |, or a
phamaceutically acceptable salt of a prodrug or metabolite thereof in the
manufacture of a medicament for freafing a mammalian disease condition mediated

by kinase activity comprising administering to a mammal in need thereof

8. A use of claim 7, Whe(éin the mammalian diseaée ¢0n_dition_ is associated with
tumor growth, cell proliferation, or angiogenesis.
9. A use of an-effective amount of a compound represented by the Famula :
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20. 05 0. 0037NT NTNTNT 630. 22 0. 0012NT NTNTNT 640. 19 0. 014NT 1By

258. 0028 0. OOINT NTFT44. 19NT 660. 055 0. O0OINT NTNTNT 670.22 0. 016NT NTNTNT
680. 0047 0. O011INT NT12. 6%NT 690. 015 0. 0041INT 38%25. 6%NT 700. 0018 0. 00023NT
45%63%NT 710. 00085 0. O0INT 42928. 8%NT 720.012 0. 0076NT 24%48. 69NT 730. 0069
0. 0027NT 15%412. 9NT 740. 00052 0. 0016NT 14%I82. 6NT 750. 0098 0. 0014NT NTNTNT
760. 15 0. 027NT NTNTNT 770. 0058 0. O0038NT NTNTNT 780. 0055 0. 0007NT NTNTNT
790. 0022 0. 00042NT . NTNTNT 800. 014 0. 00025NT NTNTNT 810. 0008 0. 0049NT
NTNTNT 820. 11 0. 0024NT NTNTNT 8330% at 30% at NT NTNTNT | o pm 10 M 8434
2822.5 NINTNT 85 16 6. 6NT NTNTNT 1 8% at 45% at NT NTNTNT

wherein R, is hydrogen or a substituted or unsubstituted alkyl, aryl, a
heteroarylcontaining 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a
heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms,

wherein Ry is H or lower alkyl, and X is a substituted or unsubstituted,
aryl, a heteroarylcontaining 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle,
or a heterocyclecontaining 5-10 ring atoms and 1-3 nitrogen heteroatoms; and

Rq is a substituted or unsubstituted alkyl, aryl, a heteroaryl containing 5-
10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-
10 ring atoms and 1-3 nitrogen heteroatoms, or

wherein Ry is H or lower alkyl, and X is a substituted or unsubstituted aryl,
a heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a

heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms; or

a pharmaceutlczlly acoeptabte saltofa oompound of the Formula [; or
Sl pmdrug or phafmaeeut:cally active metabolite. of a oompound of the Formula lora

" pharmaceutically acceptable salt of a prodmug or metabolite thereof in the
. manufacture of a medlcament for modulating or inhibiting the activity of a protein
kmase receplor oompnsmg contacting the receptor with the compound thereof.

~ 10. A use of claim 9, wherein the protem kinase receptor is a CDK complex,
' VEGF, CHK1
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86 10 M 10 M 870.0042 0. 0019NT NTNTNT 19 July 2004 0 ' WO 01/ %826& 2004

PCTI US01/ 01477 Kr VEGFK CHK1(pM M FGF (pM [ K, (pM or Wer %-AK %
CDK41DCDK2/ Aor % nhi b. at l1at Inhib. atlnhibition nhilb. Ex. No. MM nhi b. MW
Mat i M 880. 00350. 001ANTNTNT' NT 890. 0010. O0094NTNTNTNT

900. 000090. OOO3NTNTNTNT 910. 00750. 0028NTNT~f f NTNT 920. 00780. 0027NTNTNTNT
930. 00190. OOO6INTNTNTNT Note: NT = not tested. Inhibition of Cell G ow h:
Assessnent of Cytotoxicit~- - Inhibition of cell growth was nmeasured using
the tetrazolium salt assay, 5 which is based on the ability of viable
cells to reduce 3-(4,5-dinmethylthiazol-2-yi)-2,5- [2H1-diphenyltetrazolium
brom de (MIT) to formazan (Mdssnman, Journal of | nmunol ogi cal Met hods, vol
65 (1983), pp. 55-58). The water-insoluble purple fornmazan product was then
det ect ed spectrophotonetrically. The HCT 116 cell line was grown in
96-wel |l plates. Cells were plated in the appropriate nmediumat a vol une 10
of 135 Ni/well in MCoy's 5A Medium Plates were incubated for four hours
bef ore

1. A phannaécutical composition, comprising an effective amount for
inhibiting a kinase complex of a cell-cycle control agent, xepresented by Foomula
) —.
e

fle o
wherein R, is hydrogen or a substituted or unsubstituted aryl, a heteroaryl
containing 5-10 ring atoms and 1-3 pitrogen heteroatoms, carbocycle, or a heterocycle-

containing 5-1Q ring atoms and 1-3 nitrogen heteroatoms, or

"
N
R,
wherein Rq is H or lower alkyl, and X is 2 substituted or unsubstituted
aﬂcjl, aryl, & hétcmmyl containing 5-10 rdng atoms and 1-3 pitrogen heteroatoms,
carbocycle, ora heterocycle containing 5-10 ring atoms and 1-3 nitrogeﬁ heteroatoms; and
Rz is a substituted or unsubstituted aryl, a heteroaryl containing 5-10 ring
atoms and 163 nilrogen hctéroatom, carbocycle, or a heterocycle containing 5-10 ring

atomos and 1-3 nitrogen heteroatoms, or
7 A,
"i& X
R‘ 3
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addition of inhibitor conpounds. Different concentrations of 1pbiyipobar
conpounds were -added in 0.5% (v/v) dinethylsulfoxide (15 pl/well), and
cells were incubated at 37C (5% GX2) for four to six days (dependi ng on
cell type). At the end of the incubation, MIT was added to a final
concentration of 0.2 ng/nL, and cells were incubated for 4 15 hours nore at
37C. After centrifugation of the plates and renoval of nedium the

absor bance of the fornmazan (solubilized in dinethylsulfoxide) was neasured
at 540 nm The concentration of inhibitor conpound causing 50/a inhibition
of growh was determned fromthe linear portion of a sem -log plot of

I nhi bitor concentration versus percentage inhibition. Al results were
conpared to control whkdrdisRyisdhordawanaliyl, wmd R is2Gubstibd oy bgpbstituted aryl,

i oty Sul {0kl ol ¥18902 B O 208 ECTALBRILALALE, Tabl o |
Exanpl e No. HCT 116 HCT116_ 1C50 (uf\%lcgo (uM 42.762 66.21 101.53.8 15122.5
1635 17325 heygocpdle ceptaigog fr}f rigg sromsamid Sypigogen jdferogtomps;pg2 85 290. 180. 8

300. 180. 62 a pharmaceutically acceptable salt of a compound of the Formula I; or a
prodrug or pharmaceudcally active metabolite of a compound of the Formula §. or a

pharmaceutically acceptable salt of a prodrug or metabolite thereof.

12. Ause of a t_herapéuticatly effective amount of a compound represented by

“Formuia I:

0

wherein R, is hydrogen or a substituted or unsubstituted alkyl, aryl, a
heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, or a

heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, or

wherein Ry is H or fower alkyl, and X is a substituted or unsubstituted
alkyl, aryl, a heteroary! containing 5-10 ring atoms and 1-3 nitrogen heteroatoms,
carbocycle, or a heterocycle cbntaining 5-10 ring atoms and 1-3 nitrogen heteroatoms;

and
Rz is a substituted or unsubstituted alkyl, aryl, a heteroaryl containing 5-10

ring atoms and 1-3 nitrogen heteroatoms, carbocycle, a heterocycle containing 5-

~ 10 ring atorns and 1-3 heteroatoms, or
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310. 220. 058 320. 0860. 23 330. 0550. 16 340. 20. 58 35. 0. 130. 37 3609Q2¥ 2006
370.041.0.12 380.0290. 06 390.0180. 06 4235 431. 95 4455 452.15 472.15 48
.3.95 492.34.8 501. 85 520.52. 2 5302.0. 75 540. 079023 551. 55 560.481.3 5725
580. 461. 3 590. 20. 48 60020.5 610.220.5 6212. 4 630.431. 3 641. 35 650. 391. 3

wherein Ry is H or lower alkyl, and X is a substituted or unsubstituted aryl, a
heteroaryl containing 5-109 ring atoms and 1-3 nifrogen heteroatoms, carbocycle,
or a heterocycle containing 5-10 ring atorns and 1-3 heteroatoms; or

a pharmaceutically acceptable salt of a compound of the Formula 1 or.
a pradrug or pharmaceutically active metabolite of a compound of the Formula 1, or a

pharmaceuticalty accéptable salt of a prodrug or metabolite
thereof in the manufacture of a medicament for treating a disease
state or disorder associated with uncontrolled cellular prb!ifératio_n

comgprising administering to a subject thereof.
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660.491.6 672.4.7. 680.16'0.6 690.692.1 19 July 2004 0O WO 01453882004

PCTI US01/ 01477 Exanple No.HCT 116 HCT 116 | C50 uM C90 uM 700. 180. 44 710.72
720. 150. 53 73020.6 750.4-1.3 760.50.5 770.310.5 78.0.0850.22 790.50.5

800. 09022 810: 0860. 21 82>0.5>0.5 870. 160. 42 88>0.5>0. 5 890. 150. 25

900. 030. 12 910.34>0.5 92'0.180.5 93,0.32>0.5 The exanpl es above illustrate
conpounds according to Fornmula | or 11 and assays that may readily be
~performed to determne their activity |evels against the

13. A compound represented by Fooaula I
Hin—N

\

Sy 1

He (1]

wherein Ry is ‘a-substituted or unsubstituted aryl, a heteroaryl containing 5-10 ring atoms
and 1-3 uitrogen heteroatoms, carbocycle, or a heterocycle containing 5-10 ring atoms
R

L v
X
_ 'sz v
and 1-3 nitrogen heteroatoms, or or iy
wherein each Ry is individuaily H or lower alkyl, and X is a substituted or .
unsubstitaied slkyl, aryl, 2 heteroaryl containing 5-10 ring atoms and 1-3 nirogen
heteroatomns, cartbocycle, or a heterocycle containing 5-10 ring atoms and 1-3 nitrogen
heterpatoms; and .
R;isa substituted or unsubstituted amino, uitto, alkenyl, ary], a heteroaryl
| containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle, 2 heterocycle
- ﬂ‘ - :
=N
Lor

containing 5-10 ring atoms and 1-3 nitrogen heteroatoms,

EMJLQT,K

R proup

wherein the R4 groups are independently H or lower alkyl, and X is selected from a
substituted or unsubstituted alkyl, aryl, a hetcroaryl containing 5-10 ring atoms and 1-3
nitrogen heteroatotms, carbocycle, or a heterocycle containing 5-10 ring-atoms and 1-3
ﬁitmgen heteroatoms; of . .

a pharmaceutically acceptable salt of a compound of the Formula IT; or a prodrug or
‘pharmaceutically active metabolité of a.compound of the Formula M, ora pharmpaceutically
acceptable s.a!t of the prodrug or metabolite thercof.

. 4. A compound, phaﬂﬁaceuﬁceiﬂy acceptable salt, pradrug, or
- pharmaceuically active metabolite theréof according to cfaim 18, wheréin R ls -
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various kinase conplexes. It will be apparent that such assaysg Jgk 20bher
suitable 5 assays known in the art nmay be used to select an inhibitor
‘having a desired level of activity against a selected target. The

"exenpl ary conpounds descri bed above may be fornulated into pharnmaceutical.
conpositions according to the foll owm ng general exanples. Parenteral
Conposition 10 To prepare a parenteral pharmaceutical conposition suitable
for admnistration by injection, 100 ng of a water-soluble salt of a
conpound .of Forrmula I or 11 is dissolved in DMSO and then mxed with 10 nL
of 0.9% sterile saline. The mxture is incorporated into a dosage unit
formsuitable for adm nistration by injection. Oral Conposition 15 To
prepare. a pharmaceutical conposiANon for ora rvery, 100 ng of a )
coripound of .'Fornula | or ed w t b—780 of] | act ose. The mixture is
,Jncorporated into an oral dysage_sit fof, S a hard gel atin capsul e,
whi.ch is suitable for oral aﬂnlnlsﬂhatlon |t i s tofeotunderstood that the
fore90|ng description is exenplary and ZQﬁepranatory in nature, and is
“intended to-illustrate the- |nvent|onpgiﬁgfts preferred enbodinents. Thus;
‘the scope-of the invention should be ugpg¥rstood to be defined not by the
foregoi ng description, but by the foll & ng clains and their equi val ents. N

19 July 2004.1_- A conpgiiieinhaPinasRAtady oK, Eﬂ§ﬁﬂﬂaldmehy\§©ﬁ@ﬁe RLis a _
substituted or unsubstltuted %‘i’i eorrogﬁié ont '”'r@ 540 ring atomns .
“and 1-3 ni'tr dgdapendantiy enadsmare 8'6?:“‘39@%3 i ?"é'f St A hi ng. 5-10-
_ring at.oms .anshitocytkq haietdaquaateh:evcéer budroxyakalogsn, admmwlpm h@fﬂifﬂ?’% ower
»al kyl, andX I@B H,Q;ﬁ atew#'}sﬁ tdrlakfiROp Rl thatdhark can Beheieoar yl.

at o

containing 5 3 ni-trogen heteroatorns, carbocycle, or-a
“het’erocycl e dbman PrPW- 10 r| ng atoms and .1-3 nitrogen heteroatons; and
Rx is a substituted or unsubstituted aryl, .a heteroatyl.containing 5-10

.ring. atonms and 1--& nIA&Q(q)%[] J@J&H%E&H&mﬂawhbﬁﬁmli@asﬂismteheterocycl e

cont ai ni ng 5 10 rlng atoms and L3 tiitrogen' lreter at or

. unsubstituted nitrogen-containing heteroaryl and Ry is - H ' th ‘

16. A compound according to claim 13, wherein R’ comprises a
substituted or unsubstituted heterocycle containing 5-10 ring atoms and 1-3 nitrogen

heteroatoms.

17. A compound according to claim 13, wherein R'; comprises is a

substituted or unsubstituted group of the formuia

U/

18. - A compound according to claim 13, wherein R’, comprises a

substituted or unsubstituted group of the formula

19. A compound according to claim 13, wherein R’, comprises a
substituted or unsubstituted group of the formula

172 : o



wherein R4 is Hor lower alkyl, and X is a substituted or unsgbg@a@gned

al kyl, aryl, a beteroaryl containing 5-10 ring atons and 1-3

nitrogen' het eroatons, cal cycle,.or a heterocycle containing 5-10 ring
atons and'l 3 nitrogen heteroatonns or a pharmaceutically acceptable salt
of a conpound of the Fornmula 1; or a prodrug or . pharmaceutically active
net abolite of a conpound of the Formula 1, or a pharmaceutically

acceptabl e salt of a prodrug or netabolite therooh 162 19 July 2004 2_ A
conpound, pharnaceutically acceptable salt, prodrug, or pharmaceutically
active metabolite-"according to claimt, wherein R is fl, , wherein RAIis
hydr ogen; or ary wherein Yis CHor Nand R3is H or a substituted or
unsubstituted al kyl, carbocycle, he:croaryl, or heterocycle group; or YR
MAY H where Y- is Cor Nand R3is Hor a substituted or unsubstitutad

al kyl, aryl, hcteroaryl, carbocycle, or heterocycle group 163 19 July 2004
3} A conpound selected fromthe group consisting of H 16,4 19 July 2004 WD
01/53258 H PCTI US01101477

.--‘"N

A

20 A compound according t0 claim 14, wherein R’z cotpprises & substituted or

uasubstituted gronp of the formula
By

21 A compound according to claim 13, wherein R’2 comptises a substituted or

umsubstituted group of the formula
/ A

N

22. A compound selected from the group consisting of
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i and 7 i 164a 19 July 2004 or a. pharmaceutically acceptabl ggogalyteopher eof ,
a prodrug or pharmaceutically active netabolite thereof, or a
pharmaceutically acceptable salt of a prodrug or - netabolite thereof. U6 5
19 July 2004 1c A pharnaceutical conposition conprising: (a) an atuount of
a cell-cycle control agent effective to inhibit a protein kinase, said
cell-cycle control agent being a conpound represented by Formula 1:
wherein RL is hydrogen or a substituted or‘ynsabstituted aryl, a
het ei oaryl containiing 5-10 ring atons arg I3 nitrogen heteroatons,

car bocycl e, or b-1® ring atons and 1-3 nitrogen
beteroatoméjN At ' kyl, and X is a substituted or
unsubstitut@d al kyl}.aryl, a hete F yl Rning 5-10 ring atons and 1-3
nitrogen heteroat $, carbocycl e, bcycl e containing 5-10 ring
atons and 1-3 nitrog¥n. heteroatorns; and RZ is a substituted or
ansubstituted aryl, a heteroaryl containing 5- 10 ring atons and 1-3
nitrogen het exoatons, carbocycle, or a heterocygle containing 5-10 ring
atonms and 1-.3 ni Lkogen het eroatons, or grey R4 is Hor |ower alkyl,
and Xis a iﬂjiﬂf‘E;‘ or unstibstitut 4 heteroaryl containing 5-10
ring atons a d:.1-3 ai-t rogen het er oat or okycle, or a heterocycle
containing 5-#0 ring a Qs and 1-3 nitrogen heter@gajorns; or a
pharmaceutical ly acce&!& he Formula I; or a
prodrug or pharnmaceutically active rnetabolite.of a conpound of the
Formula 1, or a pharmaceutically

N
H
N, /N
~ 4 O:N
: l\‘! P P /‘HNH
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acceptable salt of a prodrug or netabolite thereof, and a phaggagegbscally
acceptable carrier 165a 19 July 2004 5. A use of cell-cycle control agent
sel ected fromthe group-consisting of a conpound represented by Formula I:
wherein R 'is a substituted or unsubstituted, aryl, heteroaryl containing 5-
10 ring atoms and 1-3 nitrogen heteroatomns; carbocycle, a heterocycle
containing 5-10 ring atons and 1-3 nitrogen heteroatons, or wherein R4 is
H or lower alkyl, and X is a substituted or unsubstituted alkyl, aryl, a
heteroaryl containing 5-10 ring atons and .1-3 nitrogen heteroatons,
carbocycle, or a heterocycle containing 5-10 ring atons and 1-3 nitrogen
heteroatons; and R2 is a substituted or unsubstitqged, aryl, heteroaryl
contai ning 5-10 ring. aflons and 1-3 nitrogen hetgraat oms, carbocyde, or a

het er ocycl e con;aiﬂﬁE 9n10 atoms and 1.3 pit £n, et eroat onms, or wherein
R4 is Hor Hwersal k¢l ;Xand X is a subs yd ysubstituted al kyl,

aryl, heteroar ont ai ni i B~ &F
carbocycl e, or a heterooyele containing 5-10 ring atoggwnd 1-3 nitrogen
het er oat ons; or a. pharng tically acceptable salt o conpound of the
Fornmula 1, or. a produg>or. pharnmaceutically active. netaborte of a
conpound of the Formula 1, or a pharmaceutically acceptable salt of a
prodrug or metabolite thereof in the manufacture of = _a nedicanent .for
treating a disease or disorder nediated by inhibition of a kinase conpl ex,
conprising admnisteringdto, a subject in need of such treatnent thereof.
166 19 July 2004 G_ ‘maceutical compositiongomrising: (a) a

S 8 anount of a conpound pre8ented by Fornula I:

S
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4

19 July 2004 wherein R, is hydrogen or a substituted or unsuhgtijufwoed aryl,
a heteroaryl containing 5-10 zing atons and 1-3 nitrogen hcteroatons,
carbocycl e, or a heterocycle . ‘containing=5-10 ring atons and 1-3 nitrogen
het exoat om oar wherein Ra is H or lower alkyl, and X is a substituted or-
unsubstituted alkyl, aryl, a heteroaryl "containing5-10 ring atons and 1-3
ni trogen heteroatons, earbocycle, or a heterocycle containing 5-10 ring
atoms and 1-3 nitrogen heteroatons; and RZ- "is. a. substijuted or

i xnsubsdtuted aryl, a leteroaryl' containing 5-10 rj N atons and 1-3

- nitrogen heteroat éﬁqbocycle, or a heterocycle gl ning 5-10 ri.ng

atons and 1-3 i et er oat oi ns, or'mhwrélb-$_i H &l ower alkyl, and
Xi's a subsi&;ﬁié@ or un stituted aryl, a héteroaryl containing 5-10 ring
atons and ¥trogen hetleroatons, carbocycle. or a..hetg ycl e .
containing 5-10 ring ato d 1-3 nitrogen heteroatons; :
phar maceutical |y acceptab salt of a conpound of the Fornula' 1l or a
prodrug or pharmaceutically active nmetabolite of a conpound of the Fonnul a
1, or a pharnmaceutically acceptable salt of a prodxug or netabolite

t hereof; and (b) a_ghallmaceutically acceptabl e carrjerfd diluent, vehicle or
exci pient t pf o gnuse ."a therapeutic I'ye anount of a
~conpound r epLeser Formula |: wherein en or a substituted
or unsubstituted alkyl 2 |, heteroaryl conjainji {ging atonms and
1-3 nitrogen h¥teroat dhg A carbocycle, or heté y opkaining 5-10 ring
atons and 1-3 nitrogen Qe br oat ons, or 167a 19 Julé 00 erein R4 is H or
| oner al kyl, and X isfa ¥tbstituted or unsubstitufed & , aryl, a
heteroaryl containi f 5-10 ring atons and 1-3 nitrogen het eroat ons,
carbocycle, or a heterocycle containing 5-10 ring atons and 1-3 nitrogen
heteroatons; R2 is a sqpstituted or unsubstituted alkyld aryl, a heteroaryl
contai ning 5-+10 rimag . atons and 1-3 nitrogen er @at™ney car bocycle, or a
het er ocycl e i y } het er oat ons, or
wherein R4 is oweh al kyl, and X is a su ggnsubsti t ut ed

_aryl, N N
D)
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heteroaryl containing 5-10 ring atons and 1-3 nitrogen het er dgtjoys004
carbocycle, ora heterocycle containing 5-10 ring atons and 1-3 nitrogen
het eroat ons; or a pharmaceutically acceptable salt of a conpound of the
Formul a ‘17 -or prodrug or pharmaceutically active netabolite of a conpound
of the Fornmula 1, or a pharmaceutically acceptable salt of a prodrug or
netabolite thereof in the nmanufacture of a nedicanent for treating a
manmal i an di sease condition nmediated by kinase activity conprising
adm nistering to a_ma | in need thereof 8 A use of iclaim 7, wherein the
S ' BFNgrowt h, cell

! 2 2" anount of a
conpound-rep eSwnted b ﬁﬁe Formula |: 168 1‘l Y erein R is

hydr ogen or anéubstit¥ eff or unsubstituted alk ,

het eroaryl contai ning 5 ring atons and 1-3 nit ogén r oat ons,
carbocycl e, qgipa [hey€rdeycle containing 5-10 riﬁb’a nd 1-3 nitrogen
het er oat ons, wh “.ANR4 is Hor lower alkyl, and X is a substituted or

unsubstituted, aryl, a heteroarylcontaining 5-10 ring atons and 1-3

ni trogen heteroatons, carbocycle, or a heterocyclecontaining 5-10 ring
atons and 1-3 nitrogen heteroatoms; and R2 is a substituted or
~unsubstituted aIkyI_ agyl, a heteroaryl cont ad S 0 ring atons and 1-3
ni trogen het exy B —Biar bocycl e, or a hete nt,i ning 5- 10 ring

g et er oat ons, or wher Y

ht ai ni ng 5-&0

ring atons ant het er oat ons, carbocyc| e,y orys~_het erocycl e
contai ning 5-10 r| at and 1-3 nitrogen heter nB a
pharmaceutical ly a salt of a conpound of the. FOormula |; or
aprodrug or pharnaceutically active netabolite.of a conpound of the For mul a
1, or a pharnaceuticall eptabl e salt of ayprograg-tr netabolite

t hereof in the nyg ofjN a nedi cament fi pdill alj @y or inhibiting the
activity of.a pra i ki=fase receptor corn p'r§Tng condacting the receptor
with the conpound of eof poNt\ use of cl ai mYg@wher ei He protein kinase

recept or |s a CHK cdhpl e&ﬁ CHKI \?1
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169 19 July 2004 11. A pharnaceutical conposition, conprisingganyebbgctive

amount for inhibiting a kigiase conplex of a cell-cycle control agent,

represented by Formula L RZ mwherein R is hydrogen or a substituted or

unsubstituted aryl, a heteroaryl containing 5-10 ring atons and 1-3

ni t rogen heteroatorns ear bocycl e, or a heterocycle containing 5-10 ring

atons and 1-3 nitrogen het eroatons, or wherein R is Hor |ower alkyl, and

X is a substituted or unsubstituted alkyl, aryl, a heteroaryl containing

5-10 ring atoms andyl-3 nitrogen heteroatorns iar bocyele, or a

het erocycl e con .o 5-10 ring atons ihi rogen heteroatons; and R2

Ahsubstituted aryl§ ryl containing 5-10 ring

°n het er oat ons, car pr a heterocycl e containing
X 1-3 nitrogen heterodfons, 16P.a 19 July 2004

wherein R4 is H or wer al kyl, and X is a subs ted or unsobstituted

aryl, a heteroaryl taining 5-10 ring atons i 1-3 nitrogen

het er oat ons, carbocyCle; or a heterocycle containing 5-10 ring atom and

1-3 nitrogen heteroatons; or a pharnmaceutically acceptable salt of a

conpound of the Formul a i, or a prodrug or -arﬁaceutlcally active

net abol ite of fepmpguRf wf the Formulg 1§ o Lharnaceutlcally

accept abl e &ﬁ R odr ug or net abol . 12: A use' of a

t herapeutically Qfﬂectlv;/annunt of a cOhgp gpresented by "Fornmula 1_

wherein R is hyd¥ogen ol_a substituted or st tuted al kyl, aryl, a

het eroaryl containing 5- ring atons and 1-3 ni gen het er oat ons,

carbocycle, or a heteroty€l,e containing 5-10 ring atons and 1-3 nitrogen

het er oat ons, - or wherein R4 is Hor lower alkyl, and X is a substituted or

unsubstituted alkyl, aryl, a heteroaryl containing §-10 ring atons and 1-3

ni trogen heteroatons, N,

atons and
5-10 ring
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carbocycle, or a heterocycle containing 5-10 ring atoms and 3g3ulpizbppgen
heteroatons; and R2 is a substituted or unsubstituted al kyl, aryl, a
het eroaryl containing 5-10 ring atonms and 1-3 nitrogen heteroatons,
carbacycl e; a heterocycle containing 5- 10 ring atons and 1-3 heteroat ons,
or 170 19 July 2004 wherein R4 is Hor lower alkyl, and X is a substituted
or unsubstituted aryl, a heteroaryl containing 5-109 ring atons and 1-3
nitrogen heteroatons, carbocycle, or a heterocygle containing 5-10 ring
atons and 1-3 heteroatans; or a pharna iC Nacceptable salt of a
conpound of™ 1; or, aprodn ceutically active
met abolite of the Formula hgr maceutical ly
gewug or nmet abol it @0l in the manufacture of a
medi cament for treati ngdi sease state or disor associated with

0

uncontrol | ed cel |l ul ar pt feration conprising a®ainistering to a subject
thereof. 170a 19 July 2004 13. A conpound represented by Forrmula Il t4t,E-H
(a) wherein Rt is a-substituted or unsubstituted aryl. a hetexoaryl
containing 5-10 ring atonms and 1-3 nitrogen heteroatons. carbocycle, or a
heterocyple\é' taining 5-10 ring atons and 3 nitrogen heteroatorus, or Z
or wherein i g b

or unsubst j yl, a heter ’ g 5-10 ring atons and
i -3 nitrogen tetier gat ons} garbocycle, or a Meferocyg i”containing 5-10

0

zing atons and 1-3%nitro e heteroatons; and R 2 is bstituted or
unsubstituted am no, nitr |l cenyl, aryl, a heteroa , containing 5-10
ring atons and 1-3 nitrogen hetematons, carbocycle, a heterocycle
containing 5-10 ring atons and 1-3 nitrogen heteroatons,

R,
ik

OH H oH 'H
I N N
N
Y/ Y
» »
Z £ NH N N
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“/x . or Rd group wherein the R4 groups are independently H Qthgw@04alkyl
and Xis selected froma substituted or unsubstituted al kyl, aryl
aheteroaryl containing 5-10 ring atons and 1-3 nitrogen heteroatons,
carbocycl e; or a heterocycle containing 5-10 ring-atons and 1-3 nitrogen
‘heteroatons; or a pharmaceutically acceptable salt of a conmpound of the

Formula Il; or a prodrug or pharnaceutically active netabolite of a
conmpound of the. Formula,ll, or a pharnaceutically accegptable salt of the
prodrug or netabolite ghereof 14. A conpo i cally acceptable
salt; prod f ceutically active™> ereof according to
clain113, | s 171 19 July 2004 , N B~uherein Y is

4
i ndependent |y wi i And tho f33 -groups in ndently one or
nore of. H sub r unsubstituted al kyl, atkenyl, yi, cart~,
het eroaryl, heterocycl ydroxy, hal ogen, al koxy, uaryt ,» heteroaiyl oxy,
thiibaryl, thioheteroaryl, tHioaikyt, thioacyl, or arnipo, provided that
there can: be nore th@n one R3 group. 15. A gonmou ording to. claim
14, wherein F bstltut ed or .unsubsd iy en- cont ai ni ng
heteroaryt . > 6. A compound accordi ngllt o} cl ai , Wherein R 2
conprises a 'sulistitut edwer unsubstituted heterocycle cBpttai ning 5-10 ring
atons and 1-3 nitrogen Efiteroatons 17. A compound accofdiyng to claim 13,
wherein R 2 conprises i substituted or unsubstituted group of the
formul a 18 A conpound according to claimi13, wherein R 2 conprises a
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substituted or unsubstituted group of the fornula 19.. A.conpogudy2004rdi ng
to claim13, Wherein R 2 conprises. a’ substituted or unsubstituted group of
~the formula 172 19 July. 2604" 20. A conpound-‘according te-clajm 14, wherein
R 2 conprises a substituted ar .- unsubstifilted group of the fornula 21; A
~conpound according to claim13, wherein .R 2 conprises-a substituted or '
unsubstituted group of the fornmula 22: A conpound sel ected from the group
consi sting of 173 19 July 2004 02N H H. 02N HH174 19 July . 2004 HO 7 175 19
July 2004 HHOHOH i 7 SR o . : o
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176 19 July 2004 f 177 19 July 2004 ,

| YT H178 19 July 2OQQJQVQU04 H S
179 19 July 2004 Ha 7 el 180 | i 1451 1

9 July 2004
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181 19 July 2004 J HN 7 7 r H2N i 18la 19 July 2004 or a pharpaggwoogal |y
acceptabl e salt thereof, a prodrug or pharmaceutically active netabolite
thereof, or a pharmaceuticaily acceptable salt of a prodrug or netabolite
t hereof. 23. A-pharnaceutical conposition for treating a di sease state
associated with wuncontrolled cellular proliferation conprising: i. a
conpound as clainmed in claim13 or a pharmaceutically acceptable salt,
prodrug or pharmaceutically active nmetabolite or a pharmaceuticatly' .

acceptable salt of a netabolite or prodrug thereof, and ii. a
pharmaceutical ly acceptable carrier. 24 A use of a therapeutically
effective anmount of a conpound.rgnresented. b ormula 11 wherein Rt is a

substituted or unsubstituted alff aryl containing 5-10 ring
atons and 1-3 nitrogen heéeter oathyin . a heterocycle
containing 5-10 ring atons an atons and; or 19 July
2004 wherein each R4 is individ kyl, and X is a
substituted or wunsubstituted oaryl containing 5-10
ring atons and 1-3 nitrogen :

or a pharmaceutically acceptable salt thereof, a prodrug or pharmaceutically
_active metabolite thereof, or a pharmaceuticaily acceptable sait of a prodrug or

metabolite thereof.

. 23 A pharmaceutical composition for ireating a disease state associated with

uncontrofled cellular proliferation comprising:

- i. acompound as claimed in claim 13 or a pharmaceutically
acceptable salt, prodrug or pharmaceutically active metabolite or a
pharmaceutically acceptable salt of a metabolite or prodrug thereof,.
and

it. a phamaceutically acceptable cairier.

24. A use of a therapeutically effeclive amount of a compound represented by

Formula Ui

wherein R'; is a substituted or unsubstituted alkyl, aryl, a heteroaryl containing 5-10 ring
atoms and 1-3 nitrogen heteroatoms, carbacycle, or .

a heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms and;

or R




het er oat ons, carbocycle, or a heterocycle containing 5-10 ring jak@me4and
..1-3 nitrogen heteroatons; and R 2 is a substituted or unsubstituted ani no,
“Mitro, alkenyl, ailkyl, aryl, A heteroaryl containing 5-10 ring atons and
1-3 nitrogen heteroatons, carbocycle,.or a heterocycle containing 5-10
ring atonms and 1-3 nitrogen heteroatons, 0O wherein the R4 groups are
| ndependently H or lower alkyl, and X is substituted or unsubstituted
-al kyl, aryl, a 4-10 nenbered heteroaryl containing 5-10 ring atoms and 1-3
ni trogen heteroatons, carbocycie, or a heterocycle containing 5-10 ring
atons and 1-3 nitrogen heteroatons; or a pharnmaceutical acceptable salt of
a compound of t hewtkesimeben R) is individualp i-bolriogercatkyh lrad nis @usubetiitied oact i ve
met abol ite of a conmpound of the Formul a.Lf,. Qr A
phar nac'éﬂ?flp(%)tﬁ‘t’t}?@? XICQIH[jgﬁWeLer%%{VItCOBfa'%@ Sp'rd(%EP g&“‘%ﬁs and Y Sftfolgg_nt hereof in the
manuf adietereainsacarediycinent héterocydle atntaiging Sd1Grrgsatons and 1ot NHPIBY der
associ q%id’ i th u(pcont rolled cellular proliferation conprising
adni ni st&FPAG oY subject in deed thereof. 182a 19 July 2004 25. -A
conmpound according to claiml| wherein RFis HH. Hy Har H 18 b OH OH
OH HO OH ' '

' R, is a substituted or unsubstituted amino, nitro, alkenyi, allkyl, aryl,

A heteroaryl containing 5-10 ring atoms and 1-3 nitrogen heteroatoms, carbocycle,.or a

heterocycle containing 5-10 ring atoms and 1-3 nitrogen heteroatoms,

£y

wherein the R, groups are independently H or lower alkyl, and X is
substituted or unsubstituted alkyl, aryl, a 4-10 membered heteroaryt containing 5-10 ring
atoms and 1-3 nitrogen heteroatoms, carbocycle, or a heterocycle containing 5-10 ring

atoms and 1-3 nitrogen heteroatoms; or

a pharmaceutical acceptable salt of a compound of the Formula il; or-a
prodrug or pharmaceuticaily active metabolite of a compound .of the Formula Il, or

a pharmaceutically acceptable salt of the prodrug or metabolite thereof in the

manufacture of a medicament for treating a disease state or disorder associated with

uncontrolled cellular proliferation comprising administering to a subject in need
thereof. '
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OH 182c 19 July 2004 19 July 2004 off h aN OH HO 182d FI |+l 49 Juliid004 N 26_
. A conpound according to claim13, wherein'R, is 0" HH/I 19 July 2004
"IN bH - -NNH#2 | HHHHHor H182e 19 July 2004 and wherein R 2 is

| 25, A compouhd actording to claim 1 whetein R; is-
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26. . A compound according to claim 13, wherein R’y is
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and wherein R4 1s
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