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Thi's appl i Ggplopssagd i s pri:erity fromand incorporates b r einits
entirety U S’ Provisional Application Serial No. 601176, %giﬁ]%@{oggﬁ\]anuary

18, 2000. Field O The Invention This invention is directed to | ndazole
conpounds that nediate and/or inhibit 10 cell proliferation, for exanple,
through the inhibition of the activity of protein kinases, such as VEG-,
CHK- 1, and cycli n-dependent ki nases (CDKs), such as CDK1l, CDK2, CDK4, and
CDK6. The Invention Is further related to pharmaceutical conpositions

cont ai ni ng such conpounds and corrpositions and to nethods of treating

cancer as well a ed
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proliferation is the insignia of cancer. Cell proliferation in response to

various stigrli is b ulation o he.cel|l. division cycle,
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have danage t @ntimy Lb‘-érPé@qulqma'tApdiqawSeyawo Wtﬁsr‘lééflbwanugmll&ﬂeoqgrogresm on
through the cell division cycle. Hyperprotiferative disease states,

i ncl udi ng cancer, are characteri z'gﬂ Ez le | s, ranmpant!|y wi nding through t he
cell cycle with uncontrol led vig exanple, 25 damage to the
genes that direct!| yThisinvantionigditecled lodgi&dewtmwmmmdratahndiugdmimhe cycle.
Thus, agenfgs chlﬁﬁrolﬁ&dﬁﬂnafo?eiahﬁlectﬁﬂoh tFtM&inﬁibm@rM tﬁe%ﬁwd?b’ é?:'i ﬁ:‘adgfa@r ation,
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agents, cell (BPN4eanerDKﬁ. {The ventien is &irther rplawd tophdrneseiod! cprapoationsi cs ( See,

Gay et at., a@lﬁh

dem%nst rat ed gos“ﬁ'm?ent | g&aﬂ}tnl s%’ra 0 %@g@@ ﬁ%ﬂoﬂ@@ﬂm&ﬁﬁ?gﬂé\e}’as
74,2107-2120 C"?tb&ﬁ diosnsesiates, anW@'e&Mh Pe‘quﬂngwsﬁnewr\d{sr eAllipRr at i ve
agents mayleeprwﬁemw@piadmnisﬁeweﬁa@wamdrmsmﬂcampmaﬂd| es such as
artheroscierosis or restenosts (See Braun-Dullaeus et al., G rculation,

98, 82-89 (1998)), and states of inflammation, such as arthritis (See,

Tani guchi et al.. Nature Ned., Backapound OThelgegolion or psoriasis. 35
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the genes that directly or indirectly regulate progression through the cell division
cycle.
Hyperproliferative diseasa states, including cancer, are characterized by cells

rampantly winding through the cell cycle with uncontrolled vigor due to, for example,

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 associaled with uncontrolled or unwanted cell
proliferation. In addition to cancer chemotherapeutic agents, cell cycle inhibitors are
also proposed as antiparasitics (See, Gray et al., Curr. Med. Chem. 6, 859-875

30  (1999)) and recently demonstrated as potential antivirals (See, Schang etal., J. Virol.
74, 2107-2120 (2000)). Moreover, the applicability of antiproliferative agents may be
expanded to treating cardiovascular maladies such as artherosclerosis or restenosis
(See Braun-Dullaeus et al., Circufation, 98, 82-89 (1998)), and states of inflammation,
such as arthritis (See, Taniguchi et al., Nature Med., 5, 760-767(1999)) or psoriasis.

35 Mechanisms of cell proliferation are under active investigation at cellular and
molecular levels. At the cellular level, de-regulation of signaling pathways, loss of cell
cycle controls, unbridled angiogenesis or stimulation of inflammatory pathways are
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under scrutiny, while at the nol ecular |evel, these processes are nodul at ed
by various proteins, anong which protein kinases are prom nent suspects.
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dramatically perturbs the function of the protein, and thus protein
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mtosis and t HReTyRE the fupctionigfithe prstein; and thus prolein king®s ampivotalindheof cel |

]gi Vi sieczan% wl?/l SeguldNon prervidsvanbty srdelinia p%@&%f&gﬁh ﬁ;l)a}aba,kirﬁ, gy progr eSSiSOH
rom 0 . i ve 0S| cel | -di vi'sion occur. See,
e.g., the art %@%@"&f’&%ﬁ%@%"ﬁf@ﬁ“@%ﬁ?@ﬁ.&3“/%"?%’!3%5",“‘ oular 543- 1677; and
Ann. Rev. Celfunctigng in wiigh the acfivily of proteinid@Fgs is known Rk réquired, 8Bie conpl exes ar e

formed t hr ougtprocesses edpaisbitatn@blive tdrgidd foPthérh | bitai cyclin A
81, B2, D, P T r??a‘s% 25 and 3 ca@l g{;ﬂﬁuﬁé’iﬁiﬁfg&g@i?&%ﬁu&& %%., cdc?2
(CDK1), CDK2, “CDR4, ?:5%3",' ezgr?&’?f&%ﬁe.m" & A, 2gIpgrReSEHp PR Protelle CDKs di spl ay
an absol ut¥® dd{esssdirya pivatat mie; ibgesi nrocesaeb areiassential foy thegrowitio ofsolis phor y| at e
their target suhéedasléiss fetdthefdiddagésent ki nase/cyclin pairs function to

Cyoli ns are Sens 1 0S8 ChSHGE s SRS Rt cokgHaPS mpobaiRd DR 30
activated |n esyiisnseetvesniifiersgtphasensf thagel dysleSucipictbe profressimn fomd cycl e.
CDK4/ cyctin  QuibcaNstad® ir %ﬁ@f&g’iﬂbﬁh@&ﬂnlﬁﬁsﬁﬁ&ﬁ%ﬁ&k&fmﬁ’ﬁbﬁ:ﬁﬁdﬂ%} Yy

phosphoryl ating, and therebh nactivating, the retinoblastoma protein
(Rb). HypdInod W&?“Qg aftcélﬁd‘ﬂﬂx’ﬁ ity &hq perigd ofagkive BNAsMthesisisar thept i onal
Pl e s il i it el i 1y ST
responsi EI e f e'ggk%ﬁgfseg%%ﬁé @gﬁ’gﬂ%’ 9%% ﬁ@@hﬁﬁ%ﬁs\gﬁ az‘ﬁém'i &ct i vation
by CDK4/cycl i %Ie ﬁ‘gpf?f"t‘m 13,9997 RBf 2‘%‘?‘?@’(:8!3!( corapexgs atetfermed dhreugbt i on poi nt
association of a regulatory cyclin subunit (e.g., cyclin A, B1, B2, D1, D2, D3, and E)
25 and a catalytic kinase subunit (e.g., cdc2 {CDK1), CDK2, CDK4, CDKS5, and CDKB).
As the name implies, the CDKs display an absolute dependence on the cyclin subunit
in order to phosphorylate their target substrates, and different kinase/cyclin pairs
function to regulate progression through specific portions of the cell cycle.
The D cyclins are sensitive 1o extracellular growth signals and bacome
30 activated in response to mitogens during the G, phase of the cell cycle. CDKd4/cyclin
D plays an important role in cell cycle progression by phosphorylating, and thereby
inactivating, the retinoblastoma protsin (Rb). Hypophosphorylated Rb binds io a
family of transcriptional regulators, but upon hyperphosphorylation of Rb by
CDK4/cyelin D, these transcription factors are released to activate genes whose
35  products are responsible for S phase progression. Rb phosphorylation and
inactivation by CDK4/cyclin D permit passage of the cell beyond the restriction point
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"Cyclin E-induced S Phase Wthout Activation of the pRb/E2F Pat hvvay, "
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Ml ti pI e  HunmelarCmas casophiage#l carcispmas; And [EeregticTangers (spe, e.g7. 31l amb) . : :
Qﬁw :jfe' \ngr: g?b@@dé%etle)(ﬁérﬁﬁ#gf gﬁiybﬁ?ﬁ %ﬁcinf/‘-ﬂﬁﬁégﬂerﬁKmsaémmeen obZeL \e/gg in
correl at ed \RP%/W‘”sng'P B’l’éﬂ'ﬁ’ﬁ aﬂmgd% Ve 6&%‘%%&)@8%7 ﬁé s of the
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CDK2/ cycl i n doienab, Yo Heui 953), lpp. 436\440)1 CvbLaH@tessi6Pbf&clin D1 is iinked to

esophageal, breast, and squamous cell carcinomas (see, e.g., DelSal et al., “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 frequently have deletions and mutations in familial
melanoma, gliomas, leukemias, sarcomas, and pancreatic, non-small cell lung, and
head and neck carcinomas (see Nobori et al., “Deletions of the Cyclin-Dependent

30 Kinase-4 Inhibitor Gene in Multiple Human Cancers,” Nature, vol. 368 (1994), pp.
753-756). Amplification and/or overexpression of cyclin E has also been observed in
a wide variety of solid tumors, and elevated cyclin E levels have been correlated with -
poor prognosis. In addition, the cellular levels of the CDK inhibitor p27, which acts as
both a substrate and inhibitor of CDK2/cyclin E, are abnormally low in breast, colon,

35 and prostate cancers, and the expression levels of p27 are inversely correlated with
the stage of disease (see Loda et al., “Increased Proteasome-dependent Degradation
of the Cyclin-Dependent Kinase Inhibitor p27 in Aggressive Colorectal Carcinomas,”
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35 and prostate cancers, and the expression |evels of p27 are inversely
correlated with the stage of disease (see Loda et al., "lncreased
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pp. 2697-2702 Se@tumfomohilaﬁon of EDIScoverotiar kindéhs/ s mhiblmoeC.DRe,Sand vol . 39

(1998), Abst &:ﬁ‘&&ﬁi{%ﬂr@ ifthe 0,189 an gg’bﬁl w VOl
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(L86-8275; NSC 649890}, A New Kinase Inhibitor for Tumor Therapy,” int. J. Oncol.,

25 vol. 9(1996), pp. 1143-1168). Analogs of flavopiridol are the subject of other
publications, for example, U.S. Patent No. 5,733,920 to Mansuri et al. (International
Publication No. WO 87/16447) and International 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 al., Science, vol. 281 (1998), pp. 533-538;
Chang, et al., Chemistry & Biology, Vol. 6 (1999), pp. 361-375, WO 99/ 02162, WO
99/43675, and WO 89/43676. In addition, the following publications disclose certain
pyrimidines that inhibit cyclin-dependent kinases and growth-factor mediated 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,




Chang, et al., Chemstry & Biology, Vol. 6 (1999), pp. 361-375, WO 99/
02162, WO 99/43675, and WD 99/43676. In addition, the follow ng

publ i cat g sdbegCl 0se certain pyrimdines that inhibitpcqysdotfrafependent
ki nases and growt h-factor nedi ated ki nases: 35 International Publication

No. WD 98/33798; Ruetz et al., Prot Amer. Assoc. Cancer Res,. vol. 39
(1998), Abet. 3796; and Meyer et al., Proc. Amer. Assoc. Cancer Res., vol.
39 (1998), Abst. 3794. 4 WO 01/53268 PCT/USOL/ 01477 Benzensul f onam des
that block cells in GlL are in devel opment by Eisai, see Owna, et al., J.

Med. Chem, Vol. 42 (1999), pp. 3789-3799. An oxindole CDK Inhibitor is in
devel opnent by GIWWHQMM%SMMEMm@teiaﬂeve’mctbym SeeAssocC.
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1821-1828 (1994). This action enables DNA repair processes to complete their
tasks before replication of the genome and subsequent separation of this genetic
material into new daughter cells takes place. Importantly, the most commonly

25 mutated gene in humén cancer, the p53 tumor suppressor gene, produces a DNA
damage checkpoint protein that blocks cell cycle progression in G, phase and/or
induces apoptosis (prdgrammed cell death) following DNA damage. Hartwell et
al., Science, 266, 1821-1828 (1994). The p53 tumor suppressor has also been
shown to strengthen the action of a DNA damage checkpoint in G, phase of the

30 cellcycle. See, e.g., Bunz et al., Science, 28, 1497-1501 (1998); Winters etal.,
Oncogene, 17, 673-684 (1998); Thompson, Oncogene, 15, 3025-3035 (1997).

Given the pivotal nature of the p53 tumor suppressor pathway in human

cancer, therapeutic interventions that exploit vulnerabilities in p53-defective
cancer have been actively sought. One emerging vulnerability lies in the

35 operation of the G, checkpoint in p53 defective cancer ceils. Cancer cells,
because they lack G, checkpoint control, are particularly vulnerable to abrogation
of the last remaining barrier protecting them from the cancer killing effects of DNA-

5
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shown to strengthen the action of a DNA damage checkpoint in & phase of
the 30 cell cycle. See, e.g., Bunz et al., Science, 28, 1497-1501 (1998);
W nters et wbowsskncogene,” I7 673-684 (1998); Thoﬁpson "
3025-3035 (1997). Gven the pivotal nature of the p53 tunor suppr essor
pathway in human cancer, therapeutic interventions; that exploit

vul nerabilities in p53-defective cancer have been actively sought. One
energing vulnerability lies in the 35 operation of the G checkpoint in
p53 defective cancer cells. Cancer cells, because they lack G checkpoint

control, are partlcul arly vulnerable to abrogatlon of the last remaining
barri er prot eciamaging pgantst the G chaskrointcEhe Ga chidkpejntds regulated bifa @Nitlel 5 | TF WO

0%/ 5i>268 PCT/ WﬁtmﬁgsbgdﬁMbm t?hth'ﬁ‘atn&;z{ haﬁhmh@t The @d f
checkpoint is I con ste a nserved from
yeast to humansﬁg#f?% %éai %RJ& Q ﬁg? alhe;i?‘\ﬁé CHK1,

whi ch transduMMgﬂ&omeMmh\bleaManﬁmecsswmgzmmlmcht 0 i nhi bit

e T one m@'ﬁmgeﬁme 2,77§§501 1505 Z,?Ot IofC glntry
Z

See, e.g., Pa Scien a
Sci ence, 277, T @%ﬁ 29?4‘14361’#@4??% B‘?"“ °fl¢5§( Peenshown to both
abrogate @& arshem mlbnﬂiubmdatbﬁzEh%tiddumgeyDNAldamighdnfhaedEbytem anti cancer

t d { tial  killi
of the (r)resﬁlntﬁg;gh% ot SRR DAl o GBIl BT )| gy 17

865 10 867 (1 B‘F’tgc S‘E!‘P@W@Efe%fe"ﬂmei%%fﬂ%@dw 86l wort h st
al ., Naturtd, 8888I19986Weidar, ScbAQ3277, MB8-1451 o) AN EiwortH etal., Natd)| ec. 8101.

Cel i, 5,147- 1@%3%93@199 5 oRafiPel o bl 45, Gl S05E KR alg cont rol i

cancer cells cou br oad ion 1 n cantér che rapeutic and
radi ot her apy r egi neflectiymmanipulation of,chackaointicanfrol ipfoanaer gelie enwidcaforsal | mar k of
human cancer bmutnﬁnzatlonnﬁdaal%rlchémbihdrapeblﬁan&?adm}ﬂpﬁe@%e%a&mw;e' ective

basis for the Q s place CHK1
as a pivot aI t'g‘?d%hw%é%%&ﬂm% %Ehg?ﬂ@‘%% gé‘fc"tsﬁ?%'ttg CI dati on of
i nhi bi t or s*f W@daﬁweﬁﬂﬂﬁw mfww!ﬂqs ofien eficArpseeslls, /A humber oCDS1/ CHK2, a
ki nase recent Ifwmammmﬁsmmam@sﬁhemha gd dhbok mf&auﬁla’méﬁg S phase

8 Mat k 20
B ehee. 322?@9&5?@89%%5‘ il ol 4a BARRS ARRER L, hor apeut
entities for G0%d ﬁ@@#fedmmtegmbﬁbefnrﬁngB@S are the
tyrosi ne ki nampiagrdsﬁbmee&m&eﬂ Pafire, B95, 567~51b mbkd ype (having

el o R S A A TAAERE (1
the treatment of cancer,

Another group of kinases are the tyrosine kinases. Tyrosine kinases can
be of the receptor type (having extracellular, transmembrane and intraceliular
domains) or the non-receptor type (being wholly intracellular). At least one of the

25 non-receptor protein tyrosine kinases, namely, LCK, is believed to mediate the
transduction in T-cells of a signal from the interaction of a cell-surface protein
(Cd4) witha cross-linl_ced anti-Cd4 antibody. A more detailed discussion of non-
receptor tyrosine kinases is provided in Bolen, Oncogene, 8, 2025-2031 (1993),
which is incarporated herein by reference.

30 In addition fo its role in cell-cycle control, protein kinases also play a
crucial role in angiogenesis, which s the mechanism by which new capillaries are
formed from existing vessels. When required, the vascular system has the
potential 1o generate new capillary networks in order 1o maintain the proper
functioning of tissues and organs. In the adult, however, angiogenesis is fairly

35  limited, occurring only in the process of wound healing and neovascularization of
the endometrium during menstruation. See Merenmies, J., Parada, L. F.,
Henkemeyer, M., Cell Growth & Differentiation, 8, 3-10 (1997). On the other
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25 non-receptor protein tyrosine kinases, nanely, LCK, is believed to
medi ate the transduction In T-cells of a signal fromthe interaction of a

cell -surfyaggb@tein (Cd4) with a cross-linked anti- Cép@iiidodpflys A nore

detail ed dlSCUSSIOﬂ of non- receptor tyrosine kinases is provided in Bolen,
Oncogene, 8, 2025-2031 (1993), which is incorporated herein by reference.
30 In addition to its role in cell-cycle control, protein kinases also play
a crucial role in angi ogenesis, which is the mechani sm by which new
capillaries are formed fromexisting vessels. Wen required, the vascul ar
system has the potential to generate new capillary networks in order to
mei nt ai n t heapd,apeanted angiogensais e kefimatkot saverabdiepasegy swahas| n t he adul t

h]?Wever g ﬁnqlbﬁm paifiad, psdridsib FhdumatorParthitis, b aelmriﬁucmanaegenémmgn the process
0 woun eal I.n vasC riz 1. ONn r.l.um urlng
menst r uat i or‘imd ﬂg?@re{'f'ﬁ‘ LH\?ﬁ Mﬁwgf 1%931?@%;? 8 M, Cell

G owth & Di fineseswhichttiagebeed shawri be k8GIVYd in the angiogeniceecess Inghidd1 / 53268

PCT/ USO1/(014¢rLe mdiiehs of th Wa&ﬂﬂb%ﬁ?%sﬁekﬁaéb tmiy: VeGE-Ref several

di seases, sucré retl no at hi es, psoriasi jd art hr| tis,
age-rel at ed (H%?Eﬂi"aﬂ"dﬁgﬂ'é F?ge a'ﬁ%“f?@’ra ?@:“ﬂ . Fol kman,

Nat ure Med. doﬂnamzieeﬁtbr)(ai:BQSFLK—B' BGER(firoblast gowthfactor rh@pbr)bamh shown to be
i nvol ved |n.|téke( l-r%_iﬁrocess include 5 three nenbers of the grovvth
0S| ne

factor receptor t r ase fam | VEGF- R2 cuI ar endot hel i al
growt h factor rec% WZW'%‘SW@?GW%{‘XYW@R‘F'\?H?&’ 218 Pol8Rmi n recept or)

and as HK- Jéngloﬁﬁegk\(nﬁidcthEGEhngmediatbshaeumqueaqum)mdm TEK (al so
known as i Gupdon ottt i WtadlubriribP bARE el ke APediifRbafibdial cel ls,

bi nds the po angi ogeni c ?EFF medi ates the
subsequent dnhibition of th kingsa-activily of YEGR;FE willfesuitinhe @H“‘FS‘P“P& s intracel lul ar
ki nase actlVamt;igsgeriébisavennﬁmaspresummmdgamsvaemsebsmwhetnlt|on of the kinase

activity of N cmgg esis even in
the pr esence 0 exo endus W(%@eﬁs&h\%ﬁ%dé@wﬁ E%g?%gesear ch, 56,
3540- 354% ( MERfTR2 §hh&L°'BwP§'WWM°W'Mé°*&f CapgeR/EGE- R2 whi ch fail
to medi at e SRepeavch, 56216351620 (0996). Mrurthanrere, ¥EGRIR2 apfears trhalesear ch,

56, 1615- 1620 590 e dolf bAyEhT ot mdBlo mmsmmmvmo function in.

t he adult beyon n activity of VEG-. '
Ther ef or e, "?@f%taisﬂ?"?"ﬁr'ﬂ"&“?'cﬂ' "%fk' gg&iﬁ'ﬁ?\ﬂ"ﬁ‘ 8?‘/ VEGF- R2 woul d be

expected to expéutdﬂtbekhibﬁtlmbtmdﬂty city. 20 Si m larly, FGF R binds the
angi ogen; bE growt hsﬁ.@&ﬁ,ﬁﬁés @ﬁﬁas%g nicq'i‘Mh FRIrPAFF sHdlbREgUENt
'ntr acel ul aa{ndsrrlle iates shgsaegl?eq'lltj%n!ac%lrllular mgnal tran%’uc‘tlon ggen ye, let?tas been
suggested that growth factors such as bFGF may play a critical role in inducing
angiogenesis in solid tumors that have reached a cerlain size. Yoshiji etal.,
Cancer Research, 57, 3924-3928 (1997). Unlike VEGF-R2, however, FGF-Ris
25 expressed in a number of different cell types throughout the body and may or may
not play important roles in other normat physiological procésses in the adult.
Nonetheless, systemic administration of a small molecule inhibitor of the kinase
activity of FGF-R has been reported to block bFGF-induced angiogenesis in mice
without apparent toxicity. Mohammad et al., EMBO Journal, 17, 5996-5904
30 (1998). |
TEK (also known as Tie-2) is another receptor tyrosine kinase expressed
only on endothelial cells which has been shown to play a role in angiogenesis.
The binding of the factor angiopoietin-1 resulis in autophosphorylation of the
kinase domain of TEK and results in a signal transduction.process which appears
35 to mediate the interaction of endothelial cells with peri-endothelial support cells,
thereby facilitating the maturation of newly formed blood vessels. The factor
angiopoietin-2, on the other hand, appears to antagonize the action of
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suggested that growh factors such as bFGF may play a critical role in
inducing angi ogenesis in solid tunors that have reached a certain size.

Yoshi ji (ﬁb&u sgncer Reséarch, 67,3924-3928 (1997). Uri'lc {i@?b{ﬁ%r«’z

however, 'S 25 expresged in a nunber of different cel ypes
throughout the body and may or may not play inportant roles in other

nor mal physi ol ogi cal proce sees in the adult. Nonethel ess, systemc

adm nistration of a snmall nolecule Inhibitor of the kinase activity of
FGF- R has been reported to bl ock bFG- i nduced angi ogenesis in mce wthout
apparent toxicity. Mohanmmad et al., EMBO Journal, 17, 5996-5904 30 (1998).
TEK (al so kn ovungmpoiailnet ¢h) TEKsandiisruptarangiogampsia rMaisanpisireret 2k Salehes,expr essed
onl'y on endot hg} mhich has been shown to play arolein

angi ogenesi s. %he In | of the factor angiopoietin-1 results in

aut ophosphoryl at on%?"ts of the abquesdessiibad dovsiopments.ditas peapareresedio 5 sj gnal
transducti on preacspiogenvsis by HoReasiompounts iNRBitiRy tRe kifkseiadivity GFVEGFRDT

Faci |1 at iy ﬁé%"%f@% Pt W B0 TN plicarde o WE T Rers

angi opoi et i n- ZdISOAmGQ wgalotctnmlmamatwappmmbi@tomfé{gsﬁr%wmﬂemmcm on of 7 WO

01753268 PCT/ a3 {oPihé §Ralmdici ae6iss biaids hssdtatbE lirvitthomeb iiflgincdR0] OgNEs .
Mai sonpi erre at a result of the

above- descri beﬂ'@é\?‘é’ﬁ%‘ﬁﬂgﬁ"gkr ?‘t’mﬁ%@'g’t?@gh&pﬁ%’ﬁ)&sd&?e? PSP198%r angi ogenesi s
by the use of theumataiharthritis: Kapasi's sacomachdemangiemas eouteyand,chighicVEGE- R2, 5

FG-- R, andj@ m&s Sﬁ%&h%ﬂeﬂl?&iﬂd&fse&dﬂﬁhhmlseﬁé@ A&l&t ion No. WO
97/ 34876 d| scl Oﬁes ertajn CI nol i ne der i vat i ve at are inhibitors of

VEGF- R2, whi ch" gna §8H'a't joapaavith relingl yesse! 'feéﬁqg'é‘ase states associ at ed
with abnor mal inadditivg dnitbe proteincinisex idéntiiedeheedmamcaher protareinesesbi | i ty such as

cancer,  di abe! gge bt Rbhdbietito bé EHRIDIafbed! i ruibibus RGNS Sar cOMa,

haemangl onw, aqu} e and | es, ather O?B arterial

restinosls, auSsoRadn 'B"°(5‘f %’%5‘9%%“‘"&%&%9 4p“ﬁf'r"amfat'9"m$ tal: di seases
with retin vegreet Oginiart in Deugclliscovery & Deealapmentht, 186-146/@99)@tmivn eki nases

identified aboyegTBpM, M?br@&qt%%'({b@ﬁes have been considered to be
t herapeutic target s an auneraupwgubl i cat’l on di scl ose i h| bitors of

ki-nase activity, as' Ve, SF O8RS $1ep W?GHH(?H'“B?““ thatmay cyrr ent
Qpinion in Dr Llyréicﬂ!mwmagtzeﬂ abe arel potendmtibitors o!_&]lpmra(ﬂdrg%)axarﬁﬂe, awn at al.,

Exp. Opin. | n"'ﬁﬁﬁmm@f&%rm%mﬁéﬁ@iﬁaée&%ﬁﬁ asd_tti'@f QEGE, @IG Jrc'b . however,

for other small-npl ecul nBoun hat maé r ead] hesi zed and are
potent i nh?bi tHmelexss. @@?"r“s‘bp K¢ may eqryess a ?"‘le?;‘c‘ '8*"5 div '°“'" most
cells, and because complexes of CDK4/cyclin D and CDK2/cychn E govern the early

G1 phase of the cell cycle, there is a 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 object of the invention is to provide potent anti-proliferative agents.

Accordingly, one object of the invention is to attain compounds and drug compositions
that inhibit the activity of one or more kinases, such as CDKs, VEGF, and CHK-1, or
cyclin complexes thereof. A further object is to provide an effective method of treating

30 cancer indications through kinases inhibition, such as through inhibition of VEGF,
CHK-1, CDK4 or CDK4/D-type cyclin complexes and/or CDK2 or CDK2/E-type cyclin
complexes. Another object is to achieve pharmaceutical compositions containing
compounds effective to block the transition of cancer cells into their proliferative
phase, These and other objécts and advantages of the invention, which will become

35 apparentin light of the detailed description below, are achieved through use of cell-
cycle control agents of the invention described below.



i nhibitors of one or nore protein kinases, such as CHK1, VEGF, CDKs or

CDK/ cyclin 20 conpl exes. Because CDK4 may serve as a general activator of
cel I di viyd gilsshdy mMost cells, and because conpl exes of S¥fL4y N U and
CDK2/cyclin E govern the early G phase of the cell cycle, there is a need
for effective and specific inhibitors of CDK4 and/or CDK2 for treating one
or nore types of tunors. 25 Summary O The I nvention An object of the
invention Is to provide potent anti-proliferative agents. Accordingly, one
object of the invention is to attain conpounds and drug conpositions that
Inhibit the activity of one or nore kinases, such as CDKs, VEG-, and CHK-1
or cyclin conpl eAeordingdo theée objectivast there isqirpdded in accodlammemithtte an ef f ecti ve
met hod of tr, ki nases i nhibition, such
as through ﬁfﬁeiﬁ{]f“{e@% of @uﬂdmﬁm%rfogﬁﬂ%bM/Dtype cyclin conpl exes
and/ or CDK2 or CDK2/E-type cyclin H¥ompl exes. Another object is to achieve
phar maceuti cal conpositions cont aia edpounds effective to block the
transition of cancer cells into proliferative phase. These and ot her
obj ects and advantages of the i nj on, which will beconme 35 apparent in

| ight of the detail ed description\getow, are achieved through use of cell-
cycle control agents of the inventilon described below. 8 WO 01/ 53268

PCTI US01/ 01477 According to these ®bjecti Wgs, there is provided in
accordance WHohid:ne present Inventl on a conpound represented by the Fornul a
I HNC R R2 ZI) wher ei n: is a substituted or unsubstituted al kyl,
aryl, heteroaryl, carﬁb@f&"@sﬂuﬁd%é?wwg%%ﬁe’e&amw\ x R* wherein
R4 is H or | ower edrbocycle,anhetéfocyslegrompjost it uted or unsubstituted al kyl,

aryl, heteroaryl, carbocycle; or hetergcycle 10 .group; and R2 Is a

substl tuted or unsubstl tut ed al kyl a{l ,x heteroaryl, carbocycle, or

het erocycl e group, or x %

n‘ ]
wherein R, is H or lower alkyl, and X is a substituted or
unsubstituted alkyl, aryl, heteroaryl, carbocycle, or heterocycle
10 group; and
R is a substituted or unsubstituted alkyl, aryl, heteroaryl,

carbocycle, or heteracycle group, or
Re

N

R‘ ]
wherein R, is H or lower alkyl, and X is a substituted or
15 unsubstituted aryl, heteroaryl, carbocycle, or heterocycle group; or
a pharmaceutically acceptable salt of a compound of the Formula I;
or a prodrug or pharmaceutically active metabolite of a compound of the
Formula |, or a pharmaceutically acceptable salt of the prodrug or metabolite.
According to these objectives, there is also provuded a compound

20 represented by Formula Il :
HN—N

N D

Ry (n



wherein R4 Is Hor lower alkyl, and X is a substituted or 15 unsubstituted

aryl, heteroaryl, carbocycle, or heterocycle group; or a pharnmaceutically

accept abl e welisnés a conpound of the Formula |; of a proQcyasiiiniarr

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

pharmaceutically acceptable salt of the prodrug or netabolite. According

to these objectives, there is also provided a conpound 20 represented by

Formula Il : HNNR, R2 (Il) 9 Wc) 01153268 PCTI USOL/ 01477 wherein R,

is a substituted or unsubstituted al kyl, aryl, heteroaryl, x /X

carbocycl e, heterocycle, N or ' group, wherein each R4 is individually H or

| oner al kyl and X i whetein & fsaxgubsitutad o5 unsuhstiuter alkyl antiheterogtyl, ar vl |

het eroaryl, carbocycle, or 5 heterocycle group; nd R 2 is a substituted

or unsubstituted am no, nitro, afkenyl, alkyl, | x X heteroaryl,

car bocycl e, heterocycle, or w¥, wherein R4 I'§ i ndependently H or

| ower al kyl, enatbodycleshaterosyalbsti t utd or wnsubsti t utkegroap,yl , het eroaryl,

car bocycle, or 10 heterocycl evﬁg%%cpﬁ?@g‘gnﬁﬁgy%yw% ar@S&E tabl e salt
or a prodrug o phar ma

of a conmpound of the Formula 11; eutically active
metabol ite of a conpoundS¢stttiadormsyhstited alkylaryl hetemand. eabeqyele.casl | y
accept abl e salt of the phetabeygleqroupringbol ite thereof. There is also

provi ded in accor daﬁc&a\ggc tg‘ela%r{:&ﬁﬁéﬁdfe% i@éﬁ&@{aiepégﬁukwgh ) 15 conposition

conprising: (a) a cef control agen a conpound of
the Formula | or Il, (ii) a pharmaceutically acceptable salt of a conpound
of the Formula | or I1; or 20 (Ill) a rodrug{l ¥rmaceutically active
nmet abolite of a conpound of the Fo NJ/"or 1 r a pharmaceutically

accept abl e salhetersaryl, harbocycle, heterocycle, ,or R4 group,
wherein R, Is independently H or lower alkyl, and X is a
substituted or unsubstituted aryl, heteroaryl, carbocycle, or
10 heterocycle group; or
a pharmaceutically acceptable salt of a compound of the Formula H; or a prodrug or
pharmaceutically active metabolite of a compound of the Formula Il, or a
pharmaceutically acceptable salt of the prodrug or metabolite theraof.
There is also provided in accordance with the invention, a pharmaceutical
15  composition comprising:
{a) a cell-cycle control agent selected from:
B a compound of the Formula I or II,
(i) apharmaceutically acceptable salt of a compound of the
Formula l or II; or
20 (iii} a prodrug or pharmacsutically active metabolite of a compound
of the Formula 1 or Il, or a pharmaceutically acceptable salt of the
prodrug or metabolite; and
(b) a pharmaceutically acceptable carrier.
The invention also provides methods for making compounds of Formula | and
25 .

There is further provided in accordance with the invention, a method of using a
compound as a cell-cycle control agent for treating a disease or disorder mediated by
inhibition of kinase comprising administering to a patient in need thereof, a compound
of Formula | or ll, or a pharmaceutically acceptable salt of a compound of the Formula

30 lorll; ora prodrug or-pharmaceutically active metabolite of a compound of the
Formula | or l, or a pharmaceuticaily acceptable salt of the metabolite or prodrug.
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prodrug or netabolite; and (b) a pharmaceutically acceptable carrier. The:
I nvention al so provides nethods for naking conpounds of Formula | and 25
1. Ther qyd s1/é30¢st her provi ded in accordance with the inmembsoama7a et hod of
using a conpound as a cell-cycle control agent for treating a di sease or
di sorder nmedi ated by inhibition of kinase conprising admnistering to a
patient in need thereof, a conmpound of Fornmula | or Il, or a
pharmaceutically acceptable salt of a conpound of the Formula 30 | or 11;
or a prodrug or-phar maceutically active nmetabolite of a conpound of the
Forrmula | or r ar eut| aII lt. of. the nmetabolite or
prodrug. 10 V\D 0 EQ" éﬁ%&e%m&n&wwher provi des a
met hod of trmlgllamglesr?mnma#imm¢mdﬁsﬁ!ﬂelsg!h§mmtﬂd%almmdas wel | as

ot her di seasg ﬁé@kmaﬁ&&%mrsﬁwa&.&. Wﬁ&ﬁ@@dmﬁ%nﬁ@mﬂ%ﬂfsor cel lular

proliferatio sterin eff tive of a compound of
Formul a | r°?F %&%@?’H@EE hfglq"? & E‘ggo 'g? aa"° PBR¥und 5 of
the Formé a dfti'erFomluIamrllmrprmﬂmgpr@hammmmmehpol&oﬂa/e met abol i te of

a conpound EQ&MF I ch\tiRAIBERH ceptabl e salt of
the nmet abolq;lo{n rO??‘gv#ﬁnqi;?;;;rgﬁ?ﬁt I n heed %?ﬁghltﬁ”ﬁeat ment. The

i nventi on al@{R Ef@%’"& eqd o sychiea®ent 4/ or i nhi biting ki nase
activity by adm mhsihmntmgﬂa provides amsetiodd of medilatingahdiorinhibitingikinase a

phar maceut i Galijyy B’?{ar RSB RIH ofpdaind of e FmRAATR Wifl a Pharindouioiiy )l 2 | oF 11

or a prodrug or active olite npound of the
For nul a 10 oraceqptabig salf of g ,compoy fl"@%ﬁ‘ﬂ“?“'ab?fd'eﬁ‘taaﬂf?‘g"%%ﬂhaﬁﬁa%‘l'fﬁa et abolite
or prodrug, detiveangatiolite ot a tompoendiofitheeFanmila | otk bea plarmaceatiqaliyvi ded i n

accor dance c&%ﬂ%ﬂ. Wﬁ& tion containing a
conpound ofV% orrruPMﬁ‘thﬁg?hl‘éao a%&%ﬁklnggﬁ)ﬁp%% acceptabl e salt of
a conpound of t heThes ialsa Poviged inaccasiange with e {yentin. aph a Pharmageigel cal | y
active net ahmhpbﬁtionfcoﬂammoomnbmﬂ of the Féroulanl bell br aphatnhaceatically

har mac @r@d nd the _
Itoherapeutglc use@(ab#e r%g@f&fﬁ%eﬂiﬁnhﬂﬁgﬁﬂ n @ rg‘gegfse@'hﬁ P%F'é@ by ki nase
activity, sfch aWPf the.Fermpia! o], Qg%%'@’@?%%ssom ated with

unwant ed angaoogﬂaﬂ&akowmetabdﬁénplrm#ug,%tpethbuahmhabse)ofthesuch as diabetic
retinopat hy,coRBa8iH G redlind disdaS e Wedid &Pwmiaeedcw &J&h'a&bénceﬁﬁ&’w&ﬁo“ asis.

For the pharma eutl cal conp 05|t|on and as ects gg I nvention, R
can al so be ahpHeh ﬂfﬁ?‘e?‘ﬂmﬁﬁ?ﬁ?ﬁ'f“g I‘”"&H'a"ai‘fdai‘ﬁ%gﬁ“ 89 nts and
conposi t20nprolitetian, mudgasdhustla@mupathmomefauboma rheumatoid

arthritis, and psoriasis.
For.the pharmaceuticat composition and method aspects of the invention, R,
can also be hydrogen, in Formula | and il.
The inventive agents and composifions containing such agents may be useful
25 in treating various disorders or disease states associated with uncontrolled or
unwanted cellular proliferation, such as cancer, autoimmune disorders, viral diseases,
fungal diseases, neurodegenerative disorders, and cardiovascular diseases. Thus,
the invention is also directed to methods of treating such diseases by administering
an effective amount of the inventive agent. '
30 Other aspects, advantages, and features of the invention will become
apparent from the detailed description below.

Detailed Description And Preferred Embodirnents 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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25 in treating various disorders or disease states associated with
uncontrolled or unwanted cellular proliferation, such as cancer,

aut oi mune WhepsHey s, viral diseases, fungal diseases, peprpdedenerative
di.sorders, and cardi ovascul ar di seases. Thus, the invention I's also
directed to nethods of treating such diseases by adm nistering an
effective anobunt of the inventive agent. 30 O her aspects, advantages, and
features of the invention will become apparent fromthe detail ed
description bel ow. Detail ed Descri ption And Pref efred Enbodi nents Of The

I nventi on The conpounds and conpositions of the present Invention, are
useful as 35 mn'exfﬁ‘@nlbpmh@ﬂWﬁu@gpgmeumgm@xDmpmﬂmsammom’sefnmmral i an

ki nase conpl exmm-om@mfe,aﬂ& QAR RnGHiod ung@,l wdse conpl exes. For exanpl e,

VEGF, CHK-1, and/o 11 PCT/ USOL/ 01477 corrpl exes can
be inhibited. Such ESMRRES &E‘h&ﬁzfd*'cw?%é Bﬁ%"&?fap%r’%m’gwm or iy
control | i ng prarbupsareset forth balow:f er enti ati on, and/ or apoptosis. Exanpl es of

Rli R2, R13 and R 2 preferred In corrpounds of Formula | or il groups are
set forth below 5 RL od RL R2 and Rz F HO F HO ON N MO-H HN HWe OH 2
ONN.~HNel \ I N~O9¥C 11111l |~~ oOHH N™¥*R1 OH C ANP 10 OH

HO SH ON HO[F./.&I‘.DCHZOI—U /.g:ﬁ}@rabllean F?oﬂl ar e:
/H&;LFH j(:pg‘m HO\A/E?/ "\/?/
B x0E | O o
0 ape | & & O
% o0 | Y OEF Y
T o
H oM }
m%lp, €1, CH,0H) . _d

Preferably R, and R’y are:

A

10 h
“{/\{
Rs

12



10 Ra 12 WD 01/53268 PCTI US01/ 01477 R3, or wherein Yis CHor Nor CR3, X
is as defined above and R$ is H or one or nore substituents | ocated on

the ringwebidséa@s a 5 substituted or unsubstituted al kyporredolionayy . aryl,

het eroaryl, carbocycle, heterocycle, hydroxy, halogen, alkoxy, aryl oxy,
het er oaryl oxy, thioal kyl, thioaryl, thloacyl, thioheteroaryl or am no; or
N~ R3 ~ H, 10 wherein the two Y's can be the sane or different. In those
enmbodi nrents, wherein R or R, is HR3, there can be one or nore R3

substituents on the phenyl ring. Mre preferably, R and R, are
substituted or unsubstituted or HR3 Pa R3 15 wherein the RO groups are

as defined above. Also, two R3's tpge h an adjacent nitrogen can
forma heteroaryl or heterocycle r efejably, R2 and R 2 are
unsubstituted or substituted phenyl orf "R&N/ x R+ , wherein R4 is H or

| ower al kyl, and X is a substituted or 20 unserfEti t ut ed group sel ected from
al kyl, aryl, heteroaryl, carbocycle ) ocycle. 13 WD 01/53268

PCTI US01101477 O her preferred R2 &
unsubstituted heteroaryls such as

wherein Y is CH or N or CR,, X is as defined above and R,
is H, or one or more substituents located on the ring, suchas a
5 substituted or unsubsiituted alkyl, alkenyl, aryl, heleroaryl,
carbocycle, heteracycle, hydrbxy, halogen, alkoxy, aryloxy,
heteroaryloxy, thioalkyl, thioaryl, thioacyl, thioheteroaryl or amino;
or .
21
N

10 wherein the two Y’s can be the same or different.

\
§ :n/ 2X
In those embodiments, wherein R, or R'; is h R, there can be
one or more R, substituents on the phenyl ring.

More preferably, R, and R’; are substituted or unsubstituted
"

/
_ or \N/
H
Rs N/Ra

R, ,

15 wherein the R; groups are as defined above. Also, iwo Ry's together with an adjacent
nitrogen can form a heteroaryl or heterocycle ring.
Preferably, R, and R’; are unsubstituted or substituted phenyl or

Rs
N
Re ,
wherein R, is H or lower alkyl, and X is a substituted or
20 unsubstituted group selected from alkyl, aryl, heteroaryl, carbocycle,

or heterocycle.

13



QO her preferred R2 and R 2 groups are OWAl Rs CHs and RN 1 RN~ N, Rs
4 RS where Re is as defined above. Especially preferred substituents for

t he phenyl of%3a2dgncl ude fluorine, chlorine, hydroxyl, p¢yrashiaidexy group,
such as net hoxy. Exarrpl es of preferred R groups, X and Y groups are found
in the exenplary conpounds that follow. 10 Y Is preferably nitrogen. X is
preferably aryl, heteroaryl, carbocycle, or heterocycle, nost preferably
phenyl. R2 and R 2 can al so be an anino (-NR R'), wherein R and R' are

| ndependently as defined for Rs above, and together with an adjacent
nitrogen can 15 forma ring . R4 is preferably hydrogen, or can be a | ower
al kyl havi ng 1-6 catheoprefatrethi3; andFRigoupsary sthstittled ot unsubstitited hetavoswyisst i t ut ed.
The two Pa's cgphfe the sane or different. Qher preferred R, R2, R,,
and R 2 groups are found in the exenplary 20 conpounds that follow Any
desired al kyl group can be used, e.g., as R or R2 or NOr R2 or Rs or X
The al kyl group can be a siyaight- or brgnched-chain @l kyf group having one
to twel ve carbon atons. pl ary kylf groups inclu thyl , ethyl,

n- propyl, isopropyl, ‘zi c- butyl, rtfbutyl, pentyl,

| sopentyl, tert-pentyRk, hgq and 2& the . The al kyl can be
substituted or unsubstltu\ [ I ncl ude

fl uor onet hyl , dlfluoroneth trifluoronmethyl, 2flu t hyl ,

3-fl uoropropyl, xgethyl, 3-hydroxypr opyl and the
like. 14 WO 01/ 532 @EWZISM%MRW desi red aryl, heteroaryl ,
carbocycle, or hetero l e group ¢ be used as, e.g., R or R or R, or

R2 or R3 or X The grgupg can be fluseghor non- fuse ocyclic or

pol ycyclic. Pref erred’ér f‘ and het€r arylasgr oupand ricl Jlde jnonocyclic and
pol ycyclic 5 unsatur RQr aro gs structurN ; th aryr referring
tothosetr}sat are Ry ' Ry ;

where R, is as defined above,

Especially preferred substituents for the phenyl of R; include fluorine, chlorine,
hydroxyt, or an alkoxy group, such as methoxy. Examples of preferred R groups, X,
and Y groups are found in the exemplary compounds that follow.

10 Y Is preferably nitrogen.

X is preferably aryl, heteroaryl, carbocycle, or heterocycle, most preferably
phenyl.

R: and R, ¢an also be an amino {-NR'R”), wherein A’ and R" are
independently as defined for R; above, and together with an adjacent nitrogen can

15 formaring.

R, is preferably hydrogen, or can be a lower alkyl having 1-6 carbon atoms,
which may be substituted or unsubstituted. The two R4's can be the same or
different.

Other preferred R,, R, R’y,2nd R, groups are found in the exemplary

20 compounds that follow.

Any desired alkyl group can be used, e.g., as R, or R or R’y or B’; or R or X.
The alkyl group ¢an be a straight- or branched-chain alky! group having one to twelve
catbon atoms. Exemplary alkyl groups include methyl , ethyl, n-propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, tert-pentyl, hexyl, isohexyl, and

25 the like. The alkyl can be substituted or unsubstituted. Preferred substituted alkyls
include fluoromethyl, diflucromethyl, trifluoromethyl, 2-fluoroethyl, 3-fluoropropyl,
hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, and the like.

14



carbocycl es and "heteroaryl"™ referring to those that are heterocycles.
Exanpl es of ring structures include phenyl, naphthyl,

1,2, 3, 4- 4R p3ygdr onapht hyl, furyl, thienyl, pyrrolyl, BOTesdVba7 Py i di nyl,
pyr azol yI | m dazol yl, pyrazinyl, pyridazinyl, 1,2,3-triazinyl,

1,2, 4- oxad| azol yl, 1, 3, 4- oxadi azol yi, 1l-Htetrazol -5-yl, indol yI
quinolinyl, 10 benzothiophenyl (t hi anapht henyl ), furanyl, thiophenyl,

i m dazol yl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, tetrazolyl,

i soqui nolinyl, acridinyl, pyrimdinyl, benzimdazolyl, benzofuranyl, and
the like. Preferred carbocyclic groups include those having fromthree to
twel ve carbon al\wﬂnslréd'arylmﬂemrﬂ.ioa;mwcb artetarocycly gloup canel used &s; |

structures. | ropyl,
cycl obut yl, QP%EFP %Fh %ngrﬁ'{%?yﬁegi?g ohe F??St%sﬁ@grn%\i?%éeéﬂ i ke. Preferred

het er ocycl i c!'"‘{j'P@G 'lpﬂ We¥elfe saturated rings containing carbon atoms, for
exanpl e cont ai ni Refetred arybard heteraaty! roupsibcrie, mamocclid andgalytyclime het er oat om

sel ect edd,’f %&ﬂbr%er%?&o mr @tr@éﬂﬂess% rg,gﬂmgﬁ,:ﬂ,&gm afdnsat ur at i on.

Preferre cyclrc oups I nc rro pi peri di nyl,

thi azinyl, ®atoarsiess 'hngeroanmefemg wmosev' 94’9 h&ﬁ@%ﬁeﬁ?@@]ﬁﬁfps can be
unsubst i t ut Qg etruciukgSihdlidétphenyllinkihthyl )2, 3B wiratedronagintyl, fundihieryd, substituents

that d t d.
Exanpl es. of aﬁé@ﬁ@ép@*@ﬁhﬁ%ﬁ@ fiedolf pASin) pinkieafll 128w A0 NS
conpounds t Haﬁ*ﬂ’eﬁdiaévw 1,34 oxadiagolyls1-H-ieteagehd-y.dndolyh guinglisdo  br ono, or 25
f1 uor o) ; 10CL 4rentdid e@l(ﬂﬁarﬁbiﬁﬁélwl),,fuﬁﬁﬁ-tﬁbﬁmw,l ifnidBzom, @Xazolyl, lsdxazoldl] koxyl ;

am no, ni t r t her onat o;
phosphi ne: 3@?@5};&&0»{' 1P, ooyt Sordiotf Dby inaRRRE 05 O

al dehyde; esepzofuranyl gndhthe lik®) ; haI oal kyl (e.g., trifluoronethyl);
carbocyclic cycl Piﬂfdﬂéhcafbb&yﬁltbdmmshﬂlua@mwﬁvmgﬂem tﬁrusibdwafedmn fused

pol ycyclic ( Cl | I o] cl ohexyl), or
a 30 heter oc&ﬁ%m"%'f'g R%P@%"dn%?"g'%ﬁ%@ca@%% P use &W&}én fused )
pol ycycl 15 (gsoups incluge eycloprogyl,pyslobuytyl, M‘PRSPMFW'%?%FWPBM angiheohol i nyl , or
t hi azi nyl); pa&r bocyclic or heterocyclic, nonocyclic or fused or non- fused
pol ycyclic aryl , furanyl

t hi ophenyl, im dg%ﬁ?q’efj hQQﬁ;@an? 9']@@];'&%&2% UPﬂYJJrF'hy& WI azoly

tetrazol yi, qﬂmaiqspqup&ﬁmm'w or Qq"Lﬂgﬁ’éWH?Pmsq %@q&'ﬁﬂﬁmmwem%tem. d| nyl ;
pyrazinyl, méreuéazrbmnhmgaﬁomén anduiiyr] andivaving no ehaaitayibn. Prseraat hi ophenyl, or

ook s oA s i Pl 21 e
OCH2CONH2; NH2;  BadkBy Y.oepgotherugroinsicen b pesubsited o subsYtegdsit 1/ 5376
PCT/ USQL/ 014y deshieq BubsLEit bﬁéllbﬁmen&l 1841 db AoiaIvérsahpaficyt thaidissired adtigity by a
fused-ring sipuChub&und ERArhd&r pretdtfod SIRbSs HeltifosSiound in the
exemplary compounds that follows, as well as halogen (chloro, iodo, bromo, or
25 fluoro); Ci.s-alkyl; Cy.s-alkenyl; Cy.g-alkynyl; hydroxyl; Cs.s alkoxyl; amino; nitro; thiol;
thioether; imine; cyano; amido; phosphonato; phosphine; carboxyl; thiocarbonyl;
sulfonyl; sulfonamide; ketone; aldehyde; ester; oxygen (=O); haloalkyl {(e.g.,
trifluoromethyl); carbocyclic cycloalkyl, which may be monocyclic or fused or non-
fused polycyclic {(e.g., cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl), ora
30 heterocycloalkyl, which may be monacyclic or fused or non-fused polycyclic (e.g.,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, or thiazinyl); carbocyclic or
heterocyclic, monocyclic or fused or non-fused polycyclic aryl (e.g., phenyi, naphthyl,
pyrrolyl, indolyl, furanyl, thiophenyi, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl,
tetrazolyl, pyrazolyl, pyridinyl, quinolinyl, isoquinolinyl, acridinyl, pyrazinyi, pyridazinyl,
35 pyrimidinyl, benzimidazolyl, benzothiophenyl, or benzofuranyl); amino (primary,
secondary, or tertiary); nitro; thiol; thioether, O-lower alkyl; O-aryl, aryl; aryl-lower
alkyl; CO,CHs; CONHz; OCHCONH;; NHz; SO2NH,; OCHF2; CF3; OCF3; and the like.
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These substituents may optionally be further substituted with a substituent
sel ected from such groups. 5 Preferred conpounds are shown in the exanples
that fol |l owygei k¢ as: |1 1° N Nf NH The present 1"hvent| 9015 Iat es to
I nt ermedi ates useful in the preparation 10 of corrpounds 0 orrru or
1. A particularly preferred internediate has the structure SEMN‘

Anot her preferred internediate has the structure SEMN N CHO it X 15
Anot her preferred Internediate has the structure HfIR3 SEM- N X =

hal ogen NO2 I n place of SEM in the above three internedi ates, other known
protecting groups, such as benzyl oxycarbonyl (CBZ), tent but oxycarbonyl
(BOG), tetra $HFS|"!9W¢%’H§M 3'{%@“°"&W@"N“M@Mﬂnmuowmbmyl (FMOC)
can be used. Ifor ShamPG/OECHRZE3 PCTI US01/ 01477 Cther preferred internediates

i ncl ude PMB SEM S N B ~N.O NH,. 190 7b' H 25a SEM N
\'\ NPVB P EM \ Fh%e st_ﬁQﬁerfuNmey @tnoxﬁly kl? N%er s%s%ted with a substituent
selected from such groups. '
5 Preferred compounds are shown in the examples that follow as well as:

q\'

The present invention also relates to intermediates useful in the preparation

10 of compounds of Formula | or l. A particularly preferred intermediate has the
structure

-~
Ve

<

SEM-N" S

C5

Another preferred intermediate has the structure

SEM-N \50H0

15 Another preferred intermediate has the structure
H_~ORs
SEM-NT N
X = halogen, NO, _

In place of SEM, in the above three intermediates, other known protecting
groups, such as benzyloxycarbonyl (CBZ), tert-butoxycarbonyl (BOC), tetra
hydropyranyi (THP), and fiuorene-8-methyloxycarbonyl (FMOC), can be used.



lea PMB THP NNTHP N1/ Nand ' \ NO W W H 19c x y The .
abbreviations "SEM' and PMB refer to (trinethyl silyl) ethoxy nethyl 5 and
p- met hoxyh§ padshes " €SPECtively. A preferred internedi at epdggsoifafyrt ructure
PG T wherein Pé is a protecting group, T is a reactive group such as a
substituted or unsubstituted boron, halogen, NO2, or NH2 group, and r is a
reactive group such 10 as CHO, CO2H, CO2R3, CONR3R3i where R3 groups are
as defined above. Pharmaceutical conpositions according to the invention
may, alternatively or |In addition to a conpound of the Fornula | or ii,
conprise as an active ingredient a pharmaceutically acceptable salt of a
conpound of the FOtheuprefetredintermediates inclysleodr ug or pharnaceutical ly active
met abolite of such a ceggound or salt or a salt of the prednug 17 ; WO

01/ 53268 PCT/ USA / 7& or met abol iteSEMuch conpounge al ts, prodrugs,

and netabolites a tinmes refj to herein,co tjNely as
"cell-cycle tB0 cnts." The H
precursor of
phar maceut i cal Ny ceptable A prodtug nay 5 be
to a subject but i's converted In vivo to an active conmpou bf the Formul a
| or 11. The term "active netabolite" refers to a netaboli product of a
conpound of the Forpyla I or Il that is pharmaceutically acceptable and
effective. Prodfu nd active netabollteuaof conpounds of thgggfrnula | or
Il may be deffery d using teewN ; Momn inthe art. PP ugs and
active met abg s{of a conpol Yry fyne

techni ques known i p~fpe art. e, B 0. TN

40, 20112016 (199 Shan, at ah?, J. aPm Sol . d7), 795-767;
Bagshawe, Eng79ev%%tﬁes 34, 220- %go (1995); Bodor Advances{in Drug Res.
13, 224-331 (1984); ndgaard Desi gn of Prodrugs (ElseV|er e ;
and Larsen, Design and 16a

p Ihereof_) that is

PMB
N THP
N , and N
7/ » .
1 //
- 9 |
 OMe H
19¢ x oy

The abbreviations “SEM” and “PMB” refer to (trimethyl silyl) ethoxy methyl
5 and p-methoxybenzyl, respectively.
A preferred intermediate has the structure

wherein PG is a protecting group, T is & reactive group such as a substituted
or unsubstituted boron, halogen, NO», or NH, group, and T’ is a reactive group such
10 as CHO, CO.H, CO.R;, CONR3R;, where Rg groups are as defined above.
Pharmaceutical compositions according to the invention may, alternatively or -
in addition to a compound of the Formula | or Il, comprise as an active ingredient a
pharmaceutically acceptable salt of a compound of the Formula | or Ii, or a prodrug or
pharmaceutically active metabolite of such a compound or sait or a salt of the prodrug
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15 Application of Prodrugs, Drug Design and Devel opnent (Krogsgaard-Larsen
at al., eds., Harwood Academ c Publishers, 1991). Wthin the invention it

i s under st opd oi/fks a conpound of Formula | or 11 may exhidgy 0%1‘377
phenomenon of tautomerismand that the fornula drawings within this

specification represent only one of the possible tautoneric forns. It is to
be 20 understood that the invention enconpasses any tautoneric form which
nodul ates and/or inhibits kinase activity and is not to be limted nerely
to any one tautonmeric formutilized within the formula draw ngs. Sone of
the inventive conmpounds may exi st as single stereoisoners (l.e.,

essential |y frednefabolilehSuchcompeinds salts; prpdrugsaansi roetaholitos a/sometmest ur es of

enanti oners 2fte8d{oterdit idclvehuEEH-oydd borfbi@lerid. N0l € stereoi soners,
racemates and m xtures, thereof  are '.rﬁ'en ed to be wthin the scope of the
present invention. ['F;Eee'PE'P m@.{g %?m reqUsRpY A ReEPPINdof tee optical Iy
active are usetormiadorll (oea $aft themeof) thad ismpharAmeetically atdeptable.dR patimigehapy t hose
skilled in & hendifdotiveliheRialinfidlorad 10k Sbject ATRAUMNGTI VR liachilY T 31 cent er

(i.e., one asymmetric . .carbon ato IS on consi Sts essentially of

one of the twoPPpeLdyf thekrumia |onily The temn “active motabelite” sefersiteametabeliar ), and an

gp: |h cgg | yt purepradm{niam*nbmm&nghmmuhhmlmﬂﬁsmhﬁﬁbu&QWtagéep&lngie thﬂ] i's

0 i astere abloe re. ably, the
q;[fﬁétivﬁ. Ho)iru?é‘érﬁ R n‘?&%ﬁt&@%ﬂaﬁ@n@' of%rfﬁnpwéf&ﬁ{sm y

conpounds of e presenl 1 nvention are used in a % "1 east 90%
optical |y pur P delpgpingdusing tehpjpugsikrewn in8etadi ns at | east 90% of a single
i somer (80%8 enant i ORmYiugs gndaEei nietabolites of aomPound inia§ be ideAiFBd LsingS X Cess

"d.e.")), . . % (9Q9% e . .
o or abl y ot Pue %@@%&3‘1@@% fa3h S, Badingrald sscotn, 70 1 Tonst
99% (98% e. e. Z911-8016 (1997) Shaqpetal & Bham. SebTB&ED 76D 767 Bagshewé, DiregRevi v |

Formul as | andhdsl, 34220-280 @08byBoder, AdvéAdes g Res), @soueish (fusqpnsol vat ed

forns of the | .5 ed.st For_ex e, Fornulas | and Il include
conpounds of tﬂ@%}dﬁyf @gﬁ'@o& E ﬁd ﬁ{g(gﬁ%lseevﬁehprﬁﬁs[a%%?(ﬂ"’&%&gﬂBH‘? hydr at ed
fornms. O ht Applicajianes Prodrugs, Dug Resignsad Denelopments(iKragsgasrdkarsen et ainbi nat i on
wi t h i sopr opara., HérvbaiAdademib PURiEHWE) @b91).DMS0O, et hyl acetate, acetic acid,

Salt that retains NUARETREMh ingpdoq PHlaTorEoRd of Fumbipl e EBRGS and basee
of the speci fi%tibitiBephanemensh@f tapmerismanddhat thediroyle dravings eithin tiser wi se
u ndg_s i rabl e. f %@.pmmmbr&%p&ohg oh@ﬁfgﬁ]ﬁ?ﬂﬁgﬁwmﬁﬁﬁﬁ\gﬁ 18s ﬁgﬂcﬁ‘;i (ii)egzzlcgr di nal
St o £ Pl s o 5 e e o oo
and organi c ad@ngfarinhikits kigase agtivily and e aet da bedimiteg marslydpanyisine tesitdrmteric Exenpl ar y
form utilized within the formula drawings. '
Some of the inventive compounds may exist as single sterecisomers (i.e.,
essentially free of other stereoisomers), racemates, and/or mixtures of enantiomers
25 and/or diasteraomers, All such single stereoisomers, racemates and mixtures thereof
are intanded to be within the scope of the present invention. Prefsrably, the inventive
compounds that are optically active are used in optically pure form.
As generally understood by those skilled in the art, an optically pure
compound having one chiral center (i.e., one asymmettic carbon atom} is one that
30  consists essentially of one of the two possible enantiomers (i.e., is enantiomerically
pure), and an optically pure compound having more than one chiral center is one that
is both diastereomerically pure and enantiomerically pure. Preferably, the compounds
of the present invention are used in a form that is at least 90% optically pure, that is, a
form that contains at least 90% of a single isomer (80% enantiomeric excess (“e.e.”)
35  ordiastereomeric excess (“d.e.”)), more preferably at 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 least
99% (98% e.e. or d.e.).

18



pharmaceutically acceptable salts include those salts prepared by reaction
of the conpounds of the present invention with a mneral or organic acid
or an ingy@aiMsssgs Pase, such as salts including sulfatespcipydoddidys at es,
bisul fales, sulfites, bisulfites, 15 phosphates, nonohydrogenphosphat es,

di hydr ogenphosphat es, netaphosphates, pyrophosphates, chlorides, brom des,
| odi des, acetates, propionates, decanoates, caprylates, acrylates,

format es, isobutyrates, caproates, heptanoates, propiolates, oxalates,

mal onat es, succi nates, suberates, sebacates, fumarates, nal eates, butyne-
1, 4-di oat es, hexyne-1, 6-di oates, benzoates, chlorobenzoates,

met hyl benzoat es, Additionallyi Formules banddiare intentigetip oaven solvateskaswell get hoxybenzoat es,

BE"GES‘: g'; g; | Ouﬁgt:%hpeagéﬁbﬁ%of ﬂ%ﬁdsﬁ?&%ggﬁm For eiNpRY Faffala8 85d Il include

y- hydr oxybutGmapyrds Gf‘ 'F?IQJ%‘E“’“‘{%EP g?'éh@& Jrfﬁ’ﬂ yéraqeﬁ fms-Qther

pr opanesul f exarhples ofrsalviibé intlodecthé stamﬁ:i&srmeambmaﬁerphlﬂ*:sdpmpan@, ehanblpnat es, and
mandel at gs C.Zﬁ-‘i? dnbt, BRSO, ;a&étyte aeeﬂmun&ekn%naamae t he desired

phar maceut i accep e salt %P’ I"EPé‘ gare sui t abl e met hod
avail abl e in the “Ajpharmacstically accoptable saft s intRon dBF“qaﬂésF'F atrefalega g 1 h an
i norganic acbnolbgmmbcMndsydf hehbe)amds and basibs ohthd spduifiedcammondlandsul f uri c

acid, nitri %&fe&%,ab@aéﬁs\gwﬂem&.&af;bfehaéog@sudm%meyv{amag‘g9rgani ¢_acid,

such as aceti c acl I'd, succinlc acid, fumaric
aci d, mal oniRossess @ sufficiently acidi, & syfficigrtly basic, or beth fupptiorglgreups,and  salicyli c
aci d, a fyr acesrtingly reactivith aryicfia namber of inorganic or arganit isuses) ahdinbdrgardei ¢ aci d, an

al pha- 1y G oGkl acil Hofita BldhhéoulleRbpikl Ll esordfi 2n_am no acid,

such as aspar pgqg acl an aromatic a , such as benzoic
acid or ci nrihaimacaytically agee lm-wl%.twegﬂ@wwww&mmom c acid or
et hanesul fOmoﬁip&ﬁidﬂoftﬁéplbbﬁnin\r&ﬁonﬁﬁ\dhlnﬁheorlo?gmi&tabidermhmamd is an acid,

Sutt e ot ies UG e Rondnd A, b, biaulfie, Bndd, GRAREE ) %0,
01! 3326$15 : d’msPha‘es m9"°ﬂgqmﬂ@ﬂﬂ'hﬂm?m??§ﬁ?& ratanbpsphated base, such
as an an ne ;{y&phdmhates,aﬁ&md.aiwnma joditiés, aceidtes, propiosatésy décangdted, hydr oxi de or

al kal i ne earctaEMIg% Horyl Or%ggs |s9 ,Qgs |c5;§§%}e% hgmégop@é?%&@npl es of

sui tabl e salt rgani c sa such as )
gl yci ne and %gﬁeﬁuwmm'%? ?‘fbﬁﬁ'%?" sebacalit imprates, maleaies HW am nes, and
cyclic 5 amnsdicates) héxyns-1 pmmpbenmatemndmﬂenmte:sndetpmmzmIesne and

anganoes  AROBRE byoroh AR5 ak) ok ok e, RS, fifondif? (20, 1

manganese, 1r1o0n case of agents

that are sol’W'G%es“F‘t"a% @ﬁ@@@%@hﬁwﬂm@kﬁ'\epﬂwwﬁeﬁ Rlrate$t  that the
i nventive caagties)¢-hydidibityrhtes, glybollates, tartrates) nebtiiahessaifthates,y st al or pol ynor phi c

propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-suifonates, and
mandelates. _

25 If the inventive compound is a base, the desired pharmaceutically
acceptable salt may be prepared by any suitable method available in the art, for
example, treatment of the free base with an inorganic acid, such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, or
with an organic acid, such as acetic acid, maleic acid, succinic acid, mandelic

30 acid, fumaric acid, malonic acid, pyrovic acid, oxalic acid, glycolic acid, salicylic
acid, a pyranosidyl acid, such as glucuronic acid or galacturonic acid, an alpha-
hydroxy acid, such as citric acid or tartaric acid, an amino acid, such as aspartic
acid or glutamic acid, an aromatic acid, such as benzoic acid or cinnamic acid, a
sulfonic acid, such as p-toluenesulfonic acid or ethanesulfonic acid, or the like.

35 If the inventive compound is an acid, the desired pharmaceutically acceptable sait
may be prepared by any suitable method, for example, treatment of the free acid with
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10 forms, all of which are intended to be within the scope of the present

I nvention and specified formulas. Cell-cycle control agents in accordance
with the | Ryspidsdg are useful as pharmaceutical s, for treafinS8finigr7
proliferative di sorders In“famuals, especially Hiiftans, marked by unwanted
proliferation of endogenous tissue. Conpounds of the Formula | 15 or Il may
be used for treating subjects having a disorder associated with excessive
cell proliferation, e.g, cancers, psoriasis, |mmunol ogical disorders

i nvol ving undesired proliferation of |eukocytes, and restenosis and ot her
snoot h-muscl e di sorders. Furthernore, such conpounds nmay be used to
prevent de- di fandnotganicat oganiobasp,seth asanaminec{ptimary,secandaly ortedialy), an 20

D seases or _dighl iRiaPnyaRRg briiihe el moBFARIGRb, f he ke, AiaUHE! col | ul ar

proliferation 1nc but are not limte ol lowi ng: - a variety
of cancers, i XeMRIPHY sulkable salinqlydeorgapic sats dedyed;fmm aino agidsSiBHAS etic tunors
of | ymﬁhoi FI | iglyeing and £rgifnn, apmiohia) mirﬁwmdlbnﬁry. and/ettiary@miriesng eyclié unor s of
mesenchymalz or i gin, . t t . | ous system
and ot her tu m?lr"g'j' %ﬁ%*ﬁg?ﬁg‘”@ﬁe’?é‘%’n@% Jé@#%”ﬁ%‘r#ﬁ%ﬁ@%ﬁ@i%ﬁ%ﬁ’%om and the
like. - a di sdmgsogiumeeaiciunypplassiuim magnesiuns mapganase, N, CORPEF:. ZiN%.ol i f er at i on,
e.g., benign juimsinpanditiymer pl asia, famlial adenomatosis pol yposis,

beor 1 asi s, 30 g onEye SHEROPYY DrerS aoilh s B DRt depd i e Bt Paeh, °.,
vascul ar  sur drat $he invpplive corapsiunds and saltsinaay exist io differenticrystaiaiipoypobioel di sease,

transpl antfyt i GérmisCdiif Wwhiethare MBS bE WKW B scapd @f the padént inddried afans. -
defective apo%t o% §-éassom ated conditions, such as cancers (including but

not limted t OB s nentioned herei nabove), viral infections 35
(i ncl udi ng but not Cell-gycle sontiobagants inaccdrdance wittothe invention @p usefil@s Barr  vi r us,

Si ndbi s Vi I Us phithaBElRBAYoF tsiling FOIRMHANG IBSYASE iInthrsAls, \bSheRRIPRimans, HI V-
i nfected individuals, autoi n% dise ses%u(sl,nclum byt not_1li ed to 20
WD 01/ 53268 PERAHSERY Hapied P%a anef "3‘@80 &F3Hen H'ag%@g%‘,’f%fé’mg% i d
arthritis,18psorll aey be usedtaritating eubjestt aviegl a disoderassasiatadiwith kaessivenf | anmat ory
bowel di sease copplghitéraicnl SPLBRcAN, BR5HRES, fRlndiddital disoRRH iR WRdRIkd © ,
di sorders (incl _édl ,nr? QUtk not |nl m }Pgd it é)qﬁl zhei nﬁr_' Sseié %?eog(gee anyot r ophi c
lateral 5 scl @ryerationelleykneyfes.and;asinnpsisang other sppoil-ay e,
Al DS-rel at ed Fughaemorezsuch pompokindsunay e sisedtb penén) derdifferentiationedf pest-
degener at i on) mitofic tissue and/or cells.
20 Diseases or disorders associated with uncontrolled or abnormal cellular
proliferation include, but are not limited to, the following:
- avariely of cancers, including, but not limited to, carcinoma,
hematopoietic tumors of lymphoid lineage, hematopoietic tumors of
myeloid lineage, tumors of mesenchyrmnal origin, tumors of the central
25 and peripheral nervous system and other tumors including melanoma,
seminoma and Kaposi's sarcoma and the like.
- adisease process which features abnormal cellular proliferation, e.g.,
benign prostatic hyperplasia, familial adenomatosis polyposis, neuro-
fibromatosis, atherosclerosis, pulmonary fibrosis, arthritis, psoriasis,
30 glomerulonephritis, restenosis following angioplasty or vascular
surgery, hypertrophic scar formation, inflammatory bowel disease,
transplantation rejection, endotoxic shock, and fungal infections.
- defective apoptosis-associated conditions, such as cancers (including
but not limited to those types mentioned hereinabove), viral infections
35 (including but not limited to herpesvirus, poxvirus, Epstein-Barr virus,
Sindbis virus and adenovirus), prevention of AIDS development in HIV-
infected individuals, autoimmune diseases (including but not limited to
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nyel odyspl asti c syndrones, aplastic anem a, ischemic injury associated
with myocardial infarctions, stroke and reperfusion injury, arrhythm a,

at her oschgs Pgdsses t 0Xi n-induced or al cohol related |iverpdfiysdioR#EES,
hemat ol ogl cal di seases (including but not limted to chronic anem a and
apl astic anem a), degenerative di seases of the nuscul oskeletal system
(including but not. limted to osteroporosis and arthritis),
aspirin-sensitive rhinosinusitis, cystic fibrosis, nmultiple sclerosis,

ki dney di seases and cancer pain. 15 The active agents of the invention may
al so be useful in the inhibition of the developnent of invasive cancer,
tunor angl ogenesi s syatemigiupusserdbematosys, rheragtoid arthutiy peorigsisagent s of t he

i nvention, for exagibofmue medlatedigionicrulstiephrts, inflaifatorg Bowel@isbdsat € t he | evel
of cellular RNA and synthesi s and.therefqre ar ted to be useful
in the treatment of’"%?‘f'ﬂi" “H?gm@g%sgweé{?gﬁe{}?mﬁvﬂrigé@% papi | | oma virus,
herpes virus, Epst ¢ncldigrbut ndtlimited to Azheimers diseass, atotropbic fateral pox virus and

the |ike.5 Conpoundsgqgags GeuHie pigivieRdsa, Phrkindéi'd dideass, Apss-reiiedi t the ki nase
activity of, for exa _f'e,, s(i%clinﬁ’g | exes u'chaé hose active in
the Go or G st age 98erifespinatpysclarqteop %.",e'e&kﬁ,e ON%nd/ or CDK6
conpl exes. 25 The wmyelodysplastitayrijemes;aplagtic eferia,dswhemicynjune cont rol agent
bei ng admi ni st ered gLQyia Wilh&y%&?ﬂémﬁ#&ﬁoﬁs,%ﬁokdﬂﬁhRéﬁeﬁﬁéi’orﬁﬁjﬁ@,c'f_S nmay be

determ ned in a nmanner. known I'n the art accordi to the particular
ci rcunst ances sur r S0RTg athproscigeasis, 'Pﬂ%‘f"&ﬂ‘?eﬂé’,'g'@?}%! refated IVef e ci fi ¢ agent
bei ng adto ni st er ed distdses,/hamawlogicalalivensasincladingbut notiimitedtadhonion bei ng

treated, and the sgm,ﬁgtan@éﬁl%g?gnm%?&g&ﬁﬁgthgqm&sgf;tggrpl ary total daily

dose of a cell 30 cycle co ag_e ) | ,rraté/ be mnistered in single
or multiple doses, musHioskeletalsystamdingludingkut potjmited 1g 9F1SI0BOIPSBERM: 1y/ kg body
wei ght to about 50 ariitis adpirihysensiivg/thinosinlbits, cystit filmyals, enultiplet r ol  agents of the

i nvention may be agpikist : gkiety of suitable routes, such
Jebi3ig (Y isbendi shaandy |

as or ally, rectally, . . cut aneously, intravenously,
nt ramustul ar | y, Toe actiyg agenisohihe jnventige may also be ygelul inshe ipypitio A thes are 35
preferably fdewelopgnaeneof invasive cancgrolambr angivgenesis abd mefastasis.ne desired rout.es
bef ore P_ei ng ad momowr,tqa@gmzagewg_ &Hem.tﬁtﬁnﬁgéxhﬁ o/ d8'ifthibftors/dt tH@ar maceut i cal
of f bot i ve. arfdRifh castmenias e By pLosinleh h ek Syoibeeis B PRI iS o o e
ot her act i vesxpgpetits be asetll in thenireatroend of viretihfegtionsspasbiVehuman i er, such as a
di luent gy &gﬁ&gA Gk, Hofes VIR, BSKSH-BartiRI3, ddaRoviris, iSiridibis SlsY sk vires @ di | uent
it may be a 'sol| sem -
e like
Compounds and compositions of the invention inhibit the kinase activity of,
for example, CDK/cyclin complexes, such as those active in the G or G, stage of the
celi cycle, 6.g., CDK2, CDK4, and/or CDK6 complexes.
25 The specific dosage amount of a cell-cycle control agent being administered to
obtain therapeutic or inhibitory effects may be determined in a manner known in the
art according to the particular circumstances surrounding the case, including, e.g., the
specific agent being administered, the route of administration, the condition being
treated, and the subject or host being treated. An exemplary total daily dose of a cell-
30 cycle control agent, which may be administered in single or muitiple doses, contains a
dosage level of from about 0.01 mg/kg body weight to about 50 mg/kg body weight.
The cell-cycle control agents of the invention may be administered by anyofa
variety of suitable routes, such as orally, rectally, transdermally, subcutaneously,
intravenously, intramuscularly, or intranasally. The cell-cycle control agents are
35 preferably formulated into compositions suitable for the desired routes before being
administered.
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s-solid, or liquid material acting as a vehicle, excipient, or mediumfor
the active ingredient(s). Conpositions according to the invention may be
nmade by adniwoiongszkdie active ingredient(s) with a carrierpc@fsoffpdedit i Ng it
wi.th a carrier, or enclosing§ or encapsulating it#within a carrier, ~Wwhi ch
may be in the formof a capsule, sachet, paper container, or the |ike.
Exenpl ary ingredients, in addition to one or nore cell-cycle 10 control
agents and any other active ingredients, include Avicel (mcrocrystalline
cellul ose), starch, lactose, calciumsulfate dehydrate, terra al ba, _
sucrose, talc, gelatin, agar, pectin, acacia, nagnesium stearate, steaaric
acid, peanut oil, d Rhasnageuticalgbmpasitioh or prepacatioreancardiag toitheiavenBén ( pol ysor bat e

80), L, 3- but anegtngiisesiehBciliimalint of A28 85t conPhehl, BoRAIG ol Yile DT ODYI e

| ycol, sorbit nopnost ear at ol ysor bat e 60 5 octyl do anot, benzyl
gl Zohol, gl yci ?’%‘B’Fﬁﬁ%’%&?‘g‘f P*E‘BP%@E'P& acrpiable camigr, suphiag @ dilyantiero gen
phosphat e, sodéxaipieotibrahe agent; whah thetasrier séres asandiast, itimay be aaplidpssm epar ed in
any of a vagi edoh, o i riericitdsth oftcte! dXBipiofSt edflin{ B fie Blyg IMM i StT at L on.
T o e kool b s o en g ™
tablets, pills} ’ 4 ' s Sk _ o
suspensi ons, eauwesihgradlent(sphimtajtﬂﬂi%r.oSdihﬁr@Stwiﬁe(r;Q&ieﬁ, ﬁrd.'naﬁsiﬁgﬂ}»rl ds OIrI in | : quid
medi a), oi nt ngaL : | ]| X cell-cycle
cont rz)l agent), S%P{aﬁn e ?’mﬁﬁg’gﬁfgﬁ]%gﬁfﬁ%ﬁ@%ﬁ”‘g%ﬁ%W%s’?ﬂp_%'t erile

I nj ect abl e sol ¥MaBA% ortbe le; Fremplaringredients dniditian topneiotmere pelkaycle Si i | ar |y,

L he carri ;a:]o Or coflirdl eigenits 1€ any ditgérudﬂreﬁdgmiaﬁlﬁl i&lﬁf%;ﬁ:blﬁ?bﬁdé%ﬁlamﬁ miteg; :51 ?le 25
nown in the "

alone or wt ha%hub\ﬁgg Eﬁrecfl 151‘33/ ceT%H%“s%@%?@ﬁ%é‘%??p@}%ﬁt@ﬁ qﬁfah e,

met hyl met hacr y398% Beclindicati mapresiumysteasate.slepriocids peantiallcaive olaglyden s can be
errp: oyeg. Tlhus;nodoéte&aﬁpfvbdénsa(pbiysdrbdt&aowﬁs&rtaﬂeh@i, M@E%&P,'b@é‘slvig?,nf gfm o in
t abl et ed, a a e | n powder  or

the form 01P acﬁg'g%‘ﬂ%&% '&’z’%ﬁ? b';f]‘?%! sgﬁﬁﬁ'ﬂmﬁgﬁ\é\% P&'YS%{P?‘E _'_2Fr§ay 30 vary,
but gener al% y afyidedasand,bgraytaieohe!, ghiinggsorhic asish patassium sottiateadisadiin d carrier is
used, I t he pre}g&bgéﬁmaspha@,gwminmh{oh@‘mm@f syrup, enulsion, 3Ffet o?el/?;: n
capsule, sterile inj Lon or. suspensi.on in an .,

or-pnon-aqueous | | The o ﬁ@ﬁ%%’gﬁé‘%ﬁ?pr%”%%'f‘&%‘g%Vg?eg‘b‘?f@'mf_@%ggg‘frﬂm e dose
form a phar nmeegipdimasp oladminisiietions |Fer example, phgrmgceuticalicampesitionemaytent i s

di ssol ved i n grepardanits forr bitabiers, pilk, P%ﬁd%.gé’z_@iéd‘esgacli\dwm&?eﬁxi%d d, SUC_h as
r citric acid., |f t formis

o Son 1T sbneRlot, Bhas i Syfong” bl bt <ok B e o ot o
conbi nat i ons @intments/ie9n eorANIABUPRC TPWBIINEIRIt4TE cellcyeie bontroltagentEseftigel es  of
sui tabl e cosolaweRirg-gbitapdimds, suptisitsies, stistle iddiHbleadiutichs, Adridfiekaged
powders, and the fike.
Similarly, the carrier or diluent may include time-delay or time-release material
25  known in the art, such as glyceryl monostearate or glyceryl distearate alone or with a
wax, ethyicellulose, hydroxypropyimethylcellulose, methyimethacrylate and the like.
A variety of pharmaceutical forms can be employed. Thus, if a solid carrier is
used, the preparation can be tableted, placed in a hard gelatin capsule in powder or
pellet form or in the form of a troche or lozenge. The amount of solid carrier may
30  vary, but generally will be from about 25 mg to about 1 g. ¥ a liquid carrier is used,
the preparation can be in the form of syrup, emulsion, soft gelatin capsule, sterile
injectable solution or suspension in an ampoule or vial or non-aqueous liquid
suspension.
To obtain 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 inorganic
acid, such as 0.3M solution of succinic acid or citric acid. if a soluble salt form is not
available, the agent may be dissolved in a suitable cosolvent or combinations of
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propyl ene gl ycol, polyethylene glycol 300, polysorbate 80, gylcerin and the
like in concentrations ranging from 0-60% of the total volune. A conpound
of For mulkyip d1/386s! | nay be dissol ved in DVSO and dil ut egcrwidoiyomed er. The
conposition may also be in 5 the formof a solution of a salt formof the .
active ingredient in an appropriate aqueous vehicle such as water or

I sotonic saline or dextrose solution. The conpositions of the Invention may
be manufactured In manners generally known for preparing pharnaceuti cal
conpositions, e.g., using conventional techniques such as nixing,

di ssol ving, granulating, dragee-making, |evigating, 10 enulsif

encapsul at i regsoientsy Examples of suitablesasaivents ingludeiyt a/p det limitedito, elenhp SI '? ions may
be fO{ ml;: at qfopylendgigcdl) thMﬁ'gWBﬂﬁbolWW@ylﬁnnEﬁdﬁeWﬁl ol ogi Ical Iy
acceptabl e carriers [ O excCl XI iaries
that facil |?B?BF%@§§'P%M¥'6B%°§§'8WW¥° ﬁﬁ'ﬂg" {%;S'F'@Bg?r i ons whi ch
can be used mmmmInemndmmmmoMmmmamm upon the

route of Adihdoih 6 dofilor SIRSHAR formloPihe b&tive fighedidnt ih B a@Bépa® aBliedufe | Nvention
may be for nul gt ed into %gueous sol utio eferably in phyS| ol ogically

p
conpati bl e YEPIFIRLChAS 9"m%sﬁn%ﬂldgf'f°8ﬂg O¥%lyer' s sol ution, or

physi ol ogi cal sal Thesompbsitions ofbe inverdiors may besmanufabtured ipanteren, penetrants
appropriate 9:;@%%@&&4@?&@6&4&&1 @dinp%sﬁodsssg irfing ddfivensral| at i on.

Such 20 penetrants are genera X nown Fo { oral adm nistration,

e
t he conpound® E'SPF%%‘"‘?%?W!“&% '?"B%r(?ﬁ"&'{amg Q’@B SRSTAKING, levigainge j v e conpounds
W t h phatareemusifyiag, egcapsuating cnirappingror lyephiizing.oRraninaceutidabcampositiddsch carriers
enabl e the GRETER es‘ﬂ'ﬂ‘ﬁla% .ﬁs'sodv%n&mfannérgs.nge fer MdrdpifEioRgicaty 2P ets, pills,

dragees, caps ds, urries, suspensions and t he 25
li ke, for oragFeﬂ‘ar'\’&é%‘f'l finWhich ma bﬁ??"t%"dt'@mt?é"'i"?@a?@z‘b“ %’rﬂ?&eutlcal

pr epar at i ondadilitate proedssing skthe activé eonipioundsrintol prepamatipna whish cah liasegi ent i n

adm xture vvll;h agguﬁ%gl ve ingredient (agent), optionally grinding the
resulting mxture processing the m xture of ranul es after adding

sui t abl e%aum | i ar?’@g“”f‘?’f“"lﬂ%'? ip dependent EH?P&'?W‘QBY%Q"%“’B‘P“B’? 8 cor es.

Sui t abl e excHopinpnﬂm me\agentkaof tHel investion neaybh ftamulatsgdntcsaquemdaohitm@ | act ose,
sucr ose, ﬁi@%b iy il physidi npéanmaum@me&%h&%sqs&k% e&afoatn. s for exanple,

mai ze star ch eat st ar ric ot af o, st. at| n, gum
hydr oxypr opy°iien, g1 p%?'?%‘?’t!)%’é’"e i’?i‘f"ﬁ' L‘H’H %E’@?'? et hyl |

cel | ul ose, ppropliaeioriyd hayrier td bednneea(tda\ﬁé useﬂﬁn ﬂjeiqrmddt;on Sueh nt egratl ng
agents ngy n@gq@q,e g}g“@ﬁ,o%ﬁﬁﬁ“rpked pol yvi nyI pyrrolidone, agar, or.

al ginic aci or a_sal uch as sodi um al gi Dragee cores are |
Bl By

provided with suiftgae ﬁ‘ﬂ"ﬁﬂ Wf“pf"l’ﬂd§° ool rated sugar
sol utions rrmpmbamgﬂech,ctmmonhom witipphapnadeltjcatiyacceptableycamiens kiowa jn - pol yvi nyl
pyrrol i done, 4 RRRRbarfist endtt HEbhioBRR of thé GiventioR Mlbeforntuidtétidsum di oxi de,
. tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions and the
25 like, for oral ingestion by a patient to be treated. Pharmaceutical preparations for oral
use can be obtained using a solid excipient in admixture with the active ingredient
(agent), optionally grinding the resulting mixture, and processing the mixture of
granules after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores.
Suitable excipients include: fillers such as sugars, including lactose, sucrose,
30 mannitol, or sorbitol; and cellulose preparations, for example, maize starch, wheat
starch, rice starch, potato starch, gelatin, gum, hydroxypropylimethyl-cellulose, sodium
carboxymethyicellulose, methyi cellulose, or polyvinylpyrrolidone (PVP). If desired,
disintegrating agents may be added, such as crosslinked polyvinyl pyrrolidone, agar,
or alginic acid or a salt thereof such as sodium alginate.
35 Dragee cores are provided with suitable coatings. For this purpose,
concentrated sugar solutions may be used, which may optionally contain gum arabic,
polyvinyl pyrrolidone, Carbopol gel, polyethylene glycol, and/or titanium dioxide,
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23 WD 01/53268 PCT/USOL/ 01477 | acquer solutions, and suitable organic

sol vents or solvent m xtures. Dyestuffs or pignents may be added to the
tabl ets or wy f@8Kgcoatings for identification or to chapaghgietdrdi fferent
conbi nati ons of active agents. Pharnmaceutical preparations I ch can be
used orally include push-fit 5 capsules nade of gelatin, as well as soft,
seal ed capsul es nade of getatin and a plasticizé%, such as glycerol or
sorbitol. The push-fit capsules can contain the active ingredients in

adm xture with fillers such as |actose, binders such as starches, and/or

| ubricants such as talc or nmagnesium stearate, and, optionally,
stabilizers. llacqsearfsblutionaemd seitable bhganiaetivents angalventmixtuyesb Byeltdisol ved or

suspended in sgi I s Q4 ifas PoridentitlchtibriofioPar af fin, or
liquid pol yet iﬁ%'ﬁ?ﬂﬁ%ﬁ‘?ﬁ%’ﬁgﬁ‘?ﬁ%i s o idbnifcatbof 1o dded. Al |

fornul ati ons fepragiprize differantsombingtiang af 2R A9EMBe i n dosages suitable for
such adm ni st r at i onPhamaiceltitabbpatetions Whidhicah bentsed blally inclogeamisii-fitons may t ake
the formof, t I | i nner. For
i i st 1 a6 oipei el of A AE oh Bl ) @pR chid BEORKEI S8R0 T3
according to thistiqines susiasiglypernkar serbite. cThe prsheicansuiey canopaia thacactive t he f or m
of ﬁn ﬁer osol ir]!g‘o?éuie%)s i@&tgulfiﬁﬁk&hth ﬂ%ﬁ §1ﬁmﬁ&8®bihqewsu&ﬁﬁi<§taﬁﬁesaaww I zer,
with the use a2 Suit rope n . g. orodi f 1 uor t hane,
trichl orofl uo?‘g’ asﬁgf:i‘as %P@EW%&'@?'&&_P&?H%O?'('J%P&‘gﬁ%]&' séa%ﬂ%%r% _'§ fgg‘iede or ot her
sui tabl e gas. capsulesctheaalive agents may be dissnived otisuspendsdin suitabledigwidigeuchni t may be
det er m nechgdy a8k4tiylol, Rfliicharaiiny 6r ligéid pélyetileny . IFP4cRItieR] sRBMLR mayCapsul es
and cartri dge(sWof eg[elé\ﬁx‘ol n for rse gar?i an_ipha en gg I nsuf f I at Of s and t he
li ke may be f&PAHT CBHRYenR [Of 82 on sheuid pe ip fasags ' and a
sui t abl e powdesuchrdsinistiation. dror bugea! adnainisiration, shecompdiitione maytaketie formpf be
formul at ed f ol HKZBhgbs tGHliatal i domehfishalitaringi, €Ct i On, €. g., by bol us
i njection or continuous j sion. Farmul ations for injection may be 25
presented in unit-dd¥ '"Q{’S?l{'ﬁ? '“Ba'?a@%wf 'Bn?%’a '@%Pp%%%ﬁt?fﬁe- dose
cont ai ner s15 wiacéprding to dhedueseptimsation ate opavenichily delivereddn the fanw ohanyaeraekk such
f orms s SUSPaPy 9H§eritattﬁﬁ’l‘rbﬁl bRSuEd .ﬁ@k&h& b @BBuliLd?, vﬁg!me &6 oflnglS Ve hi ¢ lj es.
and may contain r at.o agen such.as suspepdi ng, stabilizing and/or
di-sper si ng agé’Fﬂpg'?“"glﬁgr ﬂ'&@é’ 'ﬁ@ m%ﬂ’&?@?’mﬂg‘"ﬁﬁ&”ﬁar ent er al
admi ni st r at i orlichlostetrfiuorapthane; sarb@Odieideidr pterssutdbletgae. ldbe sage eapounds i n
wat er - Sg' ubl e pié%&tiﬂzgd*&@béot hﬁé‘éééaye unitTely BB FbtBfsndaloy pkbginétﬁmt:)l}/@toa??m S h_”fi_y be
prepare appropriate oi I nrection, suspensj ons. . Sultabl e I pophilic
Bolvents G vaRINer aeeiefadamalnt Ghisjien A cadiass atasata or et n pereP he | ¢
fatty acid edrseffistor anddhe like may be/formuiadert entainingai pgWger anix ofdie coopoundposones.
Aqueous i nj eclah®R sy ifabls BT BAS slEasiiise bFstatipst ances which Increase the
viscosity of the suﬁipension, o L
e 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 unit-dosage form, e.g., in ampoules or in multi-dose containers, with an
added preservative. The compositions may take such forms as suspensions,
solutions or emulsions in oily or agueous vehicles, and may contain formulatory
agents such as suspending, stabilizing and/or dispersing agents.
Pharmaceutical formulations for parenteral administration include aqueous
30 solutions of the active compounds in water-soluble form. Additionally, suspensions of
the active agents may be prepared as appropriate oily injection suspensions. Suitable
lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty
acid esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection
suspensions may contain substances which increase the viscosity of the suspension,
35 such as sodium carboxymethyl cellulose, sorbitol, or dextran. Optionaily, the
suspension may also contain suitable stabilizers or agents which increase the
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35 such as sodi um car boxynet hyl cellul ose, sorbitol, or dextran. )
Optionally, the suspension nay also contain suitable stabilizers or agents
whi ch | nFSae8Radshe 24 WO 01/53268 PCT/ US01/ 01477  sol yithdsoweatr t he
conpounds to af ow for the preparation of highly concentrated solutions.
For adm nistration to the eye, the active agent is delivered in a
pharmaceutically acceptabl e ophthal mc vehicle such that the conpound is 5
mai ntai ned in contact with the ocular surface for a sufficient time period
to allow the compound to penetrate the coneal and internal regions of the
eye, including, for exanple, the anterior chanber, posterior chanber,

Vi t reous bocyplubility oitbeisonmomads, to allowt forthe preparation of kighlyeancentrtedci | i ary, | ens,
choroi d/ ret 'sgﬁtuﬁﬂd sclera. The pharmaceuti call y accept abl e ophthal mc

vehi cl e may be an_oi ntnent, vegetable ojl, or 1 ISncapsul ating material .

A compound of t heForRg@inisirgtion oy °5¥%B‘°B‘E‘“‘i°lﬂgﬁ'3fs %1y into the
Vi treous anghasnpaeeutisallyacsptablélophthaimicivehitly sudhibat Shetcompounddy edi ent may be in

powder f mnT\rﬂ uﬁémﬁ E&r{ﬂ& Withth W:Jﬁi]' stirfact '!Jrﬁ@.hﬁcﬂﬁlﬁhﬁ |p3no:ﬁo Hllow wderile

pyr ogen- ee vva e conpound t@# ornmul ated in
rect al corrpcS’QT"PP‘éﬂ‘!é° B‘H’@Ha’ﬁg‘es'fﬂﬁ‘ﬁﬂ@? @H"@é’egP"? o VPdﬂc'ﬂ’f‘ge Emas, e.qg.,
cont ai ni ng %ﬁa,tth@ménosﬂﬁmet pesgtiobctmaibes vittboua body) aqueotm Humer, or ot her

gl yceri des. %‘%ﬁﬁ epot preparation.
Such | ong- ai;{él ng ﬁ'ﬁ?wcngﬁen%%h&@%bg%ere arhg | ant at i on (for
exanpl e, SMmMGUIWﬁbPWF%ﬁ%F'QPF‘WbBP"B‘Q‘"P"t% %ﬂ’? @R i njection.
Thus, fofo emrmh@suﬁﬁ\gtdimrw PPEHipdandai shelivehtiunmmadyaise de injdctedlirectigb| e

pol ymeric or, t?}" ?'%Q%b‘i"éx oﬁ&h@rl\a' (for exanple, as an enulsion in an

accept abl e df ange resins, or as sparlngly sol ubl e

derivatives, for Alemaively, theacivedngsedianymay beinpawaer fomdor canstifionpceut i cal
carrier for \ﬁlﬁ@%&lﬂﬂ&%ﬁl@ﬁ%%pyr@ea-memieummuHliaooumbmdssi ng benzyi

| cohol 25 and
an' aduebus. (AR Op 3Rt B QmbBhns B SskoRRMADUGBOIK™ |  C7, “Upp

is a sol i mems,m.wpmalweameratoeﬂﬁenws'mw$%Phﬁﬁmhﬁtﬁra'r sur f act ant
pol ysor bat e giar geeedidéh% W v pol yet hyl ene gl ycol 300, nade up to volune in

absolute et hanol Th T&%@XEngﬁg%%Lwr&mﬁﬂéﬁg%ﬁy&P reprafoRn 5@k engYPD di | ut ed

1:1 with a 5% dex!to co SO vent system di ssol ves
hydr ophobi ¢ astigersmitationsymgyhe adminigtered kydmplaptation (£ €x4mRle: ¢ oxi city upon
syst em ¢ adnsubtuidriediishyoot mtrhhntxsuutahy)wbyhmamqsndmmatitousﬂnis for exemple) vent system

T 20 o L Hn SOMBLAR0 Ae  ofhld  ytGitas 101 1 1Y
(for example, as an emulsion in an acceptable onl) or ion-exchange resins, or as
sparingly soluble derivatives, for example, as a sparingly soluble salt.

A pharmaceutical carrier for hydrophobtc compounds is a cosolvent system

comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer,

25 and an aqueous phase. The cosolvent system may be a VPD co-solvent system.
VPD is a solution of 3% w/v benzyl alcohol, 8% wi/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 5%
dextrose in water solution. This .co-solvent system dissolves hydrophobic compounds

30 well, and itself produces low toxicity upon systemic administration. Naturally, the
proportions of a co-solvent system may be varied considerably without destroying its
solubility and toxicity characteristics. Furthermore, the identity of the co-soivent
components may be varied: for example, other low-toxicity nonpolar surfactants may
be used instead of polysorbate 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.



conponents may be varied: for exanple, other |owtoxicity nonpol ar
surfactants may be used instead of polysorbate 80; the fraction size of

pol yet hyl ergy @ilés@g! My be”™35 varied; ot her bi oc¢ohpati bl pepekusesns nay

repl ace pol yet hyl ene glycol, e.g. polyvinyl pyrrolidone; and other sugars
or polysaccharides may be substituted for dextrose. 25 kl. WD 01/53268
PCT/ USOL/ 01477 Alternatively, other delivery systens for hydrophobic

phar maceuti cal conpounds nmay be enpl oyed. Liposonmes and emul sions are known
exanpl es of delivery vehicles or carriers for hydrophobic drugs. Certain
organi ¢ solvents such as dinethylsul foxide also nay be enpl oyed, although
usual |y at the costAlgmagivelysether dsivery,sysiers for hydrpphobigphamaceytidl conpounds may

be delivered uginpgunds maybeermsled.clissasmes aidsEnttiions HRiknown @anipeseneabl e

matrices of sqli r.ophobi I X I QI L | c agent.
Vari ous sust a?ﬁ@%ﬁ‘éﬂg’%ﬁ '%?@?&gﬁ;g%;vgg@ééne%@% ﬂaﬁgﬁé’g&&:%g}{éﬁ e known by
t hose skil | ed dmpthyiauliexide alsgmay e eraployed) altheugh uayslly atdhe qepiof o@ateendi ng on

t hei r  chemge aloxRy, Ukdditiohdhy, BRSRmpbihds MaP Be' dskSerbPisiny of fRdtaiB®leleas t0 10 over

100 days. Dependin n t he.che al .nature.and the.bipological, stability of
the ther apeqEREmaydLa serpaTpb asieet PLPLORR RVRBE FOENER | 2at ) on
may be enpl oy db thefapeutidagent Mataus sustainaskrpleasetmaerialsdiavabasn pstablistied se sui t abl e
ol pi ent si el ofifby hiSb ok (P k! Sillahved MBRE ofRuBS mat" P2 LD Pes
cel l ul ose der i%%ﬁ"f’(?@gf'%'@iéf"ﬁ"l“ﬁ,'"% m‘i@%@ﬂ?ﬁ@?‘g‘dﬁi’gﬁ?ﬂ% S‘F&é’f’hill ene ’
gl ycol s. S8ne owér 100 dayso Dppandidg orothe tiemicahwadure ianditherbiglogieal piability dfgble as sal t s
wi th pharmac | al Fordl ; j conpati bl e
iy ko iRt B e prl B2 iy B opBiec)

salts may be ftorne ] . chl oric, sulfuric,
acetic, lactic, tart"gPPamagey Pm‘?ﬁ@%'lsrﬂs&,mgpgr."p g syitablesplig- rgebe nor e
sol ubl e i n aqpbasesadierser beipigatso Egarmnplesd suchithgied @r exvipientsrireiudb ealcdamr espondi ng

free-base for ; hcal hid @ | hg. 4 nventi on
conpri ses a ceréﬁ 'P?&ééjc é@gﬁ%{‘)ﬁg éent' anﬁéé'o%{ulﬁg%g"%@gsdth’gaﬂ&&#me ot her
active i ngiPediPeifnerssughas palyetyleng gGRIS-ant i prol i ferative agent that is
conpati bl e w t h t heSotved df the\eompoundsibfitial inigiiontmayibe provided addatis Wity  t he

e | ogenesi s
agent o and s PRameb A confopleGurHBAL famloB,al ciimdtfle S0k v 18 07
protein kinas é%",%e‘ﬂ Wilsmayagide inclpding hydseckiore, sulfuge. aE%fﬁc‘E‘g"“d?m’GF'H@"c’d i seases
associ at ed wi sixcink, btul Saitsand o beahark saluble iMaguedueor diher prohie isolvéntsnases.
Ther apeut igal lt%n%ﬁeftﬁ&&&?égpoﬂ&%’ﬁ&egba% 1ol agents of the invention may be
used A pharmaceutical composition according to the invention comprises a cell-
cycle control agent and, optionally, one or more other active ingredients, such as a
known antiproliferative agent that is compatible with the cell-cycle control agent and
suitable for the indication being treated.
25 The compounds are useful as anfi-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 protein kinases.
Therapeutically effective amounts of the agents of the invention may be vsed
30 to treat diseases mediated by modulation or regulation of protein 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 a compound of the Formula | or I, salt, active
35 metabolite or prodrug thereof is a quantity sufficient to modulate, 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.
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30 to treat diseases nediated by nodul ati on or regulation of protein

ki nases. An "effective amount” is intended to nean that anount of an agent
that, Wheygoféihdsni stered to a manmmal in need of such treeigedbiart S
sufficient to effect treatment for a disease nediated by the activity of
one or nore kinases. Thus, e.g. a therapeutically effective anobunt of a
conpound of the Formula | or 11, salt, active 35 netabolite or prodrug
thereof is a quantity sufficient to nodul ate, regulate, or inhibit the
activity of one or nore kinases such that a disease condition which is

medi ated by that_activity is reduced or alleviated. 26 WO 01/ 53268

PCT/ US01/ 01477 “Treating'iisigtendeg to mean atdepst the mitigationof a digegsecanditionin gati on of a
di sease ancﬁl?]fhlﬁﬁhai,@oﬁaﬂﬁﬁﬂﬁkn.tlﬁﬂﬁhﬁaaedaahm,pahl’whhdm%foﬁm, at | east
in part, by t tivi e preventing
the' di sease ToRKHes A nclia HieBhunyB fssihd Eaion AMobdiiHiNF . [ CTET
mammal is fdnamﬂlmubmem@ﬂh%@anm|lﬁMMQWI?@EP@H@@h@R’!‘"GMlt|on but has

not yet @emm a&hmmbeénd.agadsauashamﬁﬁd{oamamgam/bntlng the

di sease condi ti on; (gd/ or al Jtew 4, a@ %I &' spgase c dition. The inventive
agents my HENDINghe dispage cqngition; andier alievialine g gisgdse £0 't§°§'ht hesis schenes as
descri bed bel ow, Theipvenjlivenragents mayde prepared using/the reaplion routes and symthesissi ng
starting mat&himésasidasdribad S‘el&ﬁ%ﬂ?‘oﬁn&%@'@cﬁﬁh@s aldliabié Ré &t isigener al - Schenes
1- 6, shovvn bel ow, ¢ e use ke the conpounds of the invention.
Route 1 H 1.8 'ﬁ%q‘-ﬁ‘ > NaOH SEMM? H2N X X X=C1, | A8 EM
EM/SEM 10 R, B(G&mmaﬂpﬁl&Mesat-slwnMMhmysaﬂtomaketm R R R R
c DEF 15 T&?h pbalde IFMainGshubmt er medi ate A can be obtained by standard _
di atozation of © 5-am no 1 ndazole and treatnment of the resulting diazonium
salt with an apprg-g!ﬁﬂa-te hal i de salt, such as CuC or KI. Further

hal ogenation to afford the 3-hal oi ndazol e Bis achieved by treatnment with
a suitable base such gwgg um hydr oxi de gr @otassi um

2.CuClorKl_ Iz, NaOH SEMCI
HoN X X |
X=C,1 A
R{B(OH
15 The halogenated intermediate A can be obtained by standard diatozation of

5-amino indazole and treatment of the resulting diazonium salt with an appropriate
halide salt, such as CuCl or KI. Further halogenation to afford the 3-haloindazole B is
achieved by treatment with a suitable base such as sodium hydroxide or potassium
hydroxide and elemental halogen such as iodine. Intermediate B is protected using

20 any number of suitable protecting groups and treated with a (preferably
stoichiometric) alkyl or aryl boronic acid or ester and a suitable Pd catalyst, for
example, Pd(PPhs),, to affect selective reaction at the C-3 position. Further reaction
with a second alkyl or aryl boronic acid or ester and a suitable Pd catalyst affords the
desired 3,5-disubstituted intermediate E which is then deprotected to afford the final

25 compound F. Deprotection conditions are consistent with the specific protecting group
employed, for example, acidic conditions for removal of a THP protecting group. R,
and R; are as defined above, and can be R’; and R’,.
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hydr oxi de and el emental hal ogen such as iodine. Internediate B is protected
using 20 any nunber of suitable protecting groups and treated with a
(pref er abl ywoei/gdi ometric)~ al kyl or-aryl boroni‘¢ acid Ye Tﬁﬁ? And a
suitable Pd catalyst, for exanple, Pd(PPh9)4i to affect sélective reaction
at the CG3 position. Further reaction wth a second al kyl or aryl boronic
acid or ester and a suitable Pd catalyst affords the desired
3,5-disubstituted internediate E which is then deprotected to afford the
final 25 conmpound F. Deprotection conditions are consistent with the
specific protecting _group enployed, for exanple, acidic conditions for
renmoval of a THP pr L up. R, and R2 are as defined above, and can
be R, and R 2. 27 WD 01/53268 PCT/USOL/ 01477 Route 1 variation SEM
Me3SnSnMe3 N R21, Cul G D Pd catalyst Pd catalyst d G The above
alternative synthetlc varlatlon to"Route 1 involves treatnent of 5

i nternedi ate C\Mﬂgﬁ S N h anPdiG%| ditin species, such as

hexanet hyl dltcn,_m i [ ,pto afford internediate G
Reaction of intermedi ate & gn al kyl or aryl halide and a suitable Pd
catal yst provi des the B€siré&d 2di ate D which can be further

el aborat ed as descri bed above. 1/ute 2 . HHIb NaOH SEMC 't TSEM EM
Pf All,Cul |SEM~SEM 1. SnGCIZ 2. NaN®2. FIG HOACc 3.Wt KL

The above alternative synthetic variation to Route 1 involves traatment of
& intermediate C wherein X is C! with an alky! ditin species, such as haxamethy ditin,
and an appropriate Pd catalyst, {o afford intermediate G. Reaction of intermediate G
with an alkyl or aryl halide and a suitable Pd catalyst provides the desired
intermediate D which can be further elaborated as described above.

10
Route 2

%‘/@:}‘ S QKJ@:@ —

SEM
EM
# 1. SnCI2 {
2. NaN02, HCJ, HOAc
" 3.
—— bt l
3 1
K L
E H
Eﬁ%‘gg’k Ilamlnoolhane m
Rg
2 R1
F
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| SEM pd h dierttinaethane R2" 2i R R MF 28 WD 01/53268 PCT/ USOL/ 01477
Alternatively, as shown in Route 2 above, a 5-nitro indazole can be

hal ogenatgglo@asddescri bed above for internediate A to afdipggdimiabs © conmpound
H by treatnent with a suitable base such as sodi um hydroxi de or potassium
hydr oxi de and el enental hal ogen such as iodine to yield an Internediate |
after standard protection 5 with an appropriate protecting group. Treatnent
of Internediate | with an alkyl ditin species, such as hexanethyl ditin,
and.a suitable Pd catalyst, can afford internmediate J. Further reaction of
nitro compound J with an alkyl or aryl boronic acid or ester and a

suitabl e Pd cat al Aitemativeiy, pejshowndn Route 2yahave. & Soitre indezelsican ke Reducti on of K

Wit g g 28 ui ??Bb?afe@‘iﬁ%é&b&ﬂ&%e fobmametfatd X d6 aa:?a tnmh&nmhlt: Adbyum cat al yst
or Sn af.f ords | Z on. o e.re L ani no
i ndazol e an&?%&f"ﬂg'rﬁsuﬁ?b?? 'FFée Sp Isf’ﬁE %ﬁ%%n‘f Bﬁg?é MW%“SU. tabl e
hal i de salt elmmtal balogen Sichas iddinedd yield d&intermemtamasbndm protectiopound L.
Reacti on s0f yun\h r@ﬁ}ﬁ@ Af&bcﬁﬂ .%u;y Frréaeﬁémﬂn@ﬁﬁda.am with ah 8kyiail§ a suitable
Pd cat al yst affor ﬁlnt |ate M&ég%,g éﬁgg éorgted %%Pbeforeto
yi el d final SPefRSotHEl ap! °’1§m° 9 ea injegm be R
and R 2. 20 JRBurther iBactioh oMMnjlzbmpotmd/.hMtfm alk_yMrHryl boromcb-hmrlait)ar aadN, OR3 ) (2 -
VAN ARS Quitibid PdichtdRat Sforashs Ssutisiitied fuhAfs R Aedttioh bAtwitha R3 N H R3

suitable reducing agent, such as hydrogen with palladium catalyst or SnCl,, affords

10  the amine. Diazotization of the resulting 5-amino indazole and treatment of the

resulting diazonium salt with a suitable halide salt, such as CuCl 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 intermediate M which is deprolected as

before to yield final compound F. R, and R; are as defined above, and can be R',

15 andR%.

20 Route3
H
N acid activation, L
I @:} /QZL
HO

re
on @:c @:CN.
protecti / N

In Route 3 shown above, 3-carboxyindazole is activated to provide an active
acylating species, such as with carbonyldiimidazole, which is then treated with a
25 suitable alkoxy-alkyl amine, such N,N-dimethylhydroxylamine, to afford the amide A’.
Selective halogenation of intermediate A’ with elemental halogen such as bromine or
iodine and preferably with a catalyst such as bis(trifluoroacetoxy)iodosobenzene or
bis(acetoxy) iodosobenzene yields the 5-halo indazole B’. Protection of intermediate

29



I n Route 3 shown above, 3-carboxyindazole is activated to provide an active
acyl ating species, such as with carbonyl diimdazole, which is then treated
with a 25 syihb3heg al koxy-al kyl amine, such N, Ndi net hyl pygoseisieai ne, to
afford the amde X. Selective hal ogenation of internmediate A with
el enmental hal ogen such as bromne or iodine and preferably with a catal yst
such as bis(trifluoroacetoxy)i odosobenzene or bis(acetoxy) iodosobenzene
yields the 5-halo indazole W Protection of internmediate 29 WD 01/53268
PCTI USOL/ 01477 B' under standard conditions with a suitable protecting
group such as PMB or THP affords protected am de V. Reduction of C wth
an appropri at &' pedénstandard eonditions with & syitable protecting areumskighoas RMB enTHRn  equi val ent
et | ned above. S ol

[ % i S su u y
preferably | O\Xg"f""h"l'"ﬂ'?'f’gm%digr Eydﬂg%@g ?'it @%l@’CT | USO1/ 01477
PG NH2 PG H2 inrmediale@idshyddiD’. lesaMdmaHHOvdsand iPpiiefoRbly)subdtittid oPG PG F" 11
f B' OHgNV Mﬂutwmyl,p%er%l&u&gﬂl.m -X I Pdl PG PG

10
15
20 Routed
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G I %B" 1 i R NR oH/ NHE'" deprotecton Rs H RR 1 H NHDbR3In-
Route 4 shown above, internediate D is reacted with a substituted diam ne
B" and aypsyihis3kyse oxidi zi ng agent such as sulfur to af fegdydee1477
benzi m dazole Cu. Conversion of conmpound C' to the correspondi ng borinate.
ester D' is 5 acconplished by reacting with a suitabl e diboron species,
such as di pi nacol at odi boron, or other electrophilic source of boron, with
an appropriate palladiumcatalyst. Internmediate D' is further reacted with
a hal ogenated aryl or alkyl halide under palladiumcatalysis to give
5-substituted indazole internediate E", mhich af;er appropriate
deprotection affords the final conpou nd H'. GOl/ 53268 PCT/ US01/ 01477
Al ternatively, starting cggpoundlz 2s react @ hh g, suitabl e diboron

speci es, such as bIS olato)d Opogw, Ori”0 sui'tabl e el ectrophilic
source of boron, proprm pal | adi um qgtayst to give boron ester
P. El aboration of ou F1nto rnternediate2N\iS akconplished as
descri bed before for i eWnedlate D . Anot her akt#rnat|ve conversion can
be acconplished by reacting internmediate ald hgﬂe F' wifh a substituted
aryl or alkyl halidg tjo provide R2 IIadlun1 catplyst to afford G
which is fur - W th a sub goi ne S' ahd a suitable
oxidizing a {S sul fur to a%%gd enzinidazo e E'". Deprotection

10 as before yields fijpal compound H'. R2 is @as defined pbove and can be
R 2. R3is as defined above. Yet another preparation of}lInternedi ate E"
can be acconpli sh by re£§t| ng conpound such asf® dirpctly with a

sui t abl e al kyl bori ni estger under s ,,pal adi um cat al ysi s.
15 Addltlonal eI c boron speci be usgd t he
structure: V\/ner 'S as defl bove wo| Rg ups can form
aring. R d CRS {Pd]
a/\
Re~X | [Pd] R—X | [Pd]
pa pé
G!' a"
N, N
R Ry
e /~NH g»
9
deprotection Rs/\
H
Y/ ”
Re H
/~NH
9
RS

In Route 4 shown above, intermediate D’ is reacted with a substituted
diamine B” and a suitable oxidizing agent such as sulfur to afford the benzimidazole
C". Conversion of compound C” to the corresponding borinate ester D” is

5 accomplished by reacting with a suitable diboron species, such as

dipinacolatodiboron, or other electrophilic source of boron, with an appropriate
palladium catalyst. Intermediate D” is further reacted with a halogenated aryl or alkyl
'halide under palladium catalysis to give 5-substituted indazole intermediate E”, which
after appropriate deprotection affords the final compound H”.
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Specific exanples include: 0 g p, d o- EC >( ""C 20 and OCOo , Route 5 FG

PGH 1. R3SQ2Cl deprotection -------------- ~wR2 R2 NH NH 2 ~N NH Rs R9
Hn Rs n~ Q5 1,2 XI X2'Xs In Route 5 above,: al cohoi,d.,ﬂg(ﬁ,ro diate X
can be actlvat egﬂ?or exanple by 25 reaction with a sul fonyl f@de such as

met hanesul fonyl chloride and a suitable base such as triethyl am ne and this
el ectrophiiic species reacted further with a nucleophile such as a
substituted amne to afford the internmediate X2 which is then deprotected
32 WD 01/53268 PCTIUS01/ 01477 wunder the appropriate conditions. R2 is as
defined above, and can be R2. R3 is as defined above. Route 6 N PEM O\
0' NNSNHL Et OK SEM Miternatively; starting'topdln@yNis raacied with a s@iakfle ditidroN Y2 Y9 SEM ~EM

142, Pdf C NON ggdoidf, sdifBs bibthihbolahifdibdion, b Sthet suifable eRbidpkiRé soutceBF  R1
boron, and an appropriate palladium catalyst to give boron ester F". Elaboration of
compound F into intermediate D” is accomplished as described before for

5 intermediate D'.

Ancther alternative conversion can be accomplished by reacting intermediate
aldehyde F” with a substituted aryl or alkyl halide to provide R, with a palladium
catalyst to afford G” which is further reacted with a substituted diamine B” and a
suitable oxidizing agent such as sulfur to afford the benzimidazole E”. Deprotection

10  as before vields final compound H”. R,is as defined above and can be R’,. Rz is as
defined above.

Yet another preparation of Intermediate E” can be accomplished by reacting
compound such as C” directly with a suitable alkyl borinic acid or ester under suitable
palladium catalysis.

15 Additional electrophilic boron species that can be used have the structure:

H"o ORs where R, is as defined above and two Ry groups can form a ring.
n,o’

Specific examples include:

Xrix ,, T

20

! H
N deprotaction tl
Rg - RZ
7~NH 7~NH
Bs Ra
Rs~ Ry~
n n

X, X3
In Route 5 above, alcoho! intermediate X, can be activated for example by
25 reaction with a suifonyl halide such as methanesulfonyl chioride and a suitable base
such as triethylamine and this electrophilic species reacted further with a nucleophile
such as a substituted amine to afford the intermediate X, which is then deprotected
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Y4 Yy PEMN 'k TOAFTHF R2 | Z2):' RL R, Yb 5 In Route 6 showmn above, the
core indazole structure is forned in an annul ation of a

2- hal d- 5y bi@apgeeny! aryl ketone Y1 with hydrazine to prc@viséeoisre

requi site 3-aryl-5-nitroindazoie Y2. Subsequent protection and reduction .
provi des the amne Y4. As described for Route 2, diazotization, treatnent
of the diazoniumsalt 10 with KI, followed by Pd catal yzed coupling of the
| odo internmediate with an aryl boronic acid affords the protected

3, 5-bisarylindazole internediate Y6. Standard deprotection then yields the
final products. Rl and R2 are as defined above, and can be R 1 and R 2.
The pr epar atunder thd appmpsiate cendiions. cRzxivas dafingstabeve; apd canke R'n\Reftason |s 15
descri bed i nyeflgddadbovd. N t he fol |l ow ng exanpl es. The artisan will recognize
that the chem cah regcti ons described nay be readily adapted to prepare a
nunber of ot her i nhibitors of the invention. For exanple, the
synthesis of non-exenplified conpounds according to the invention nay be
successfully perfornmed by nodificatjons apparent g#@ those skilled in the

art, e.g., bc¥u appiopri ghl aouPr ot &ha Nt € 4 Ng groups, by changi ng
to other suita feagertSRTOwh he art,o: maki ng routine

nodi fi cations O eaction conditions™ Al ternatively, other reactions

di scl osed hereiw or known in the art will be rec¥gni zed as havi ng

applicability for preparing other conpounds of the invention. 33 WO
01/53268 PCT/ USQOL/ 91477 In the exanpl es descri bed bel ow, unless otherw se
I ndi cated all tenperatygppes are set fortl;E,j n degrees Cel sius, and all parts

and percent agescar € LWei %hat\lozkﬁeage MET endong pdtaged from commerci al
suppliers sugﬁ—as.,ﬁ@%&h i ,@;@ny or—tancaster Synthesis Ltd. and
were used without further purification 58unless otherw se indicated.
Tetrahydrofuran (THF* distilled fromcdfci um hydride and N,

N-di net hyi f ormam de (DMF) were purchased fromAldrich in Sure seal bottles
and used as received. Al solvents were purified using standard nethods
readi |y known to  tif8e skilled in | art, unless otherw se indicated. The
reacti ons set fg@ﬁﬁ)el SAET6r e dou@gﬁeral |y under a positive pressure 10
of argon or wifh a dying tube, at anti ent tenmperature (unless otherw se
stated), in

5

Y6

In Route 6 shown above, the core indazole structure is formed in an
annulation of a 2-halo-5-nitrophenyt aryl ketone Y1 with hydrazine to provide the
requisite 3-aryl-5-nitroindazole ¥2. Subsequent protection and reduction provides the
amine Y4. As described for Route 2, diazotization, treaiment of the diazonium salt

10  with Kl, followed by Pd catalyzed coupling of the iodo intermediate with an aryl
boronic acid affords the protected 3,5-bisarylindazole intermediate Y6. Standard
deprotection then yields the final products. R, and R; are as defined above, and can
be R’y and R’.

The preparation of specific preferred compounds of the invention is

15 described in detail in the following examples. The artisan will recognize that the
chemical reactions described may be readily adapted to prepare a number of other
kinase inhibitors of the invention. For example, the synthesis of non-exemplified
compounds according to the invention may be successfully performed by
modifications apparent to those skilled in the art, e.g., by appropriately protecting

20 interfering groups, by changing to other suitable reagehis known in the art, or by
making routine modifications of reaction conditions. Alternatively, other reactions
disclosed herein or known in the art will be recognized as having applicability for
preparing other compounds of the invention.
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anhydrous solvents, and the reaction flasks were fitted with rubber septa
for the introduction of substrates and reagents via syringe. d assware was

oven dri edvpapgi/sases heat dried. Analytical thin |ayer chrpgpusapaphy (TLO)
was performed on gl ass- backed silica gel 60 F 254 plates Analtech (0.25

mr) and eluted with the appropriate 15 solvent ratios (v/v), and are

denot ed where appropriate. The reactions were assayed by TLC and

term nated as judged by the consunption of starting nmaterial.

Vi sualization of the TLC plates was done with a p. ani sal dehyde spray
reagent or phosphonol ybdic acid reagent (Al drich Chemcal 20 wt% in
ethanol) and act i ipdrexamplesdescrhed bolpw unigpssothgrwise indisatediall tomprsgtredy doubl i ng

the reaction \éﬁmnh&%go_eb.hcéla@sérmﬂbamnaabmge@aw%@ﬁﬁIon sol vent and
t hen washi ng %th he i ndi cat‘gg a%ti?eous. lsoI lllt | on% u%:l‘ﬁ"g*ﬁég%'b vol ume of
the extracti orl pafTHYEers Ryretased oM prpraecial sHpRizs sudh as UH uti ons were
dri ed over aniGothpenisorharddr SynthiesjStd. ahd mereused withofii futheppurificationd evapor ati on

of the sol went ; d noted as
S0l vont o' S HleldiRg m%ﬁ@@?ﬁ*ﬁ%ﬁ%“&ﬁ?éﬁﬁ%‘?ﬁ%@ﬁ, )

Og. Chem, 43\ Ndipeahyiornamide (ME) wers gurghasadfram Ald Hosangdi ca  get
(47-61 nm) and usedad recsived.cAll soivenis eversiutied aking standardrhethdals ndadBkndw to 50: 1

unl ess ot her%a%@sﬁﬁeﬁ?ﬁﬂ%mtk%ﬂm@ﬂd‘ ~done at the pressure indicated

in the exanples or_at an ressure. NMR spectra were recorded on a
Bruker instrument opreactions sgtfortiphelaywere dome gpnasslly undas a RoRitive BESIYIR spectra
wer e recortbed opgracrodriwith aatyingtubel-it ambisht terseedtira (uniess stherpisaistated), ms CDCl s

| uti ' WaYol . t andar d
(7 55" b ana kil bivePlhna i aRBlof egRd Go8 i gmitbel Sopfir i 51 O0IN A
i nt ernal t et r Aedyaliorefisubptrates andyepgents vigeurindapBlasyyarevas oven drisd apgpt  sol vent s
were used as megidaed. ANaRticapwiniaysidhtdmatdgfiphy EECRWAS pefireati0d gladshe f ol | ow ng

35 abbrevi ati : ] . ri m
(mul ti plet), %rga‘e%ﬁ‘iﬂ%%% sy i%ﬂ@%ﬁ%a‘@%‘%ﬁ%gﬁ doubl et of
doubl et s), 18dt splivest rties (viv}. and arp denoted where appiopriate: e reastians welpassayed ven, are

e ki B o | BT e e "ets, and when
gi'ven are reporteg ﬁ%&%ﬁ%@%ﬁ;ﬂﬁgaééa%géﬁﬁ}e obt ai ned
usi ng LSI M5 orreagprter phesphompt facidhigpgen emicahel pe ected. The
starting nat erbivated Withbat. WbHIkQipe WerdijpRallyofie BIGIBING thalréastiGhidiumabl e  and/ or

can be prepared, P\\é é;ﬁﬁ%},ﬂ%&&%@?,& 588Y3n bivenl Shadhen waBmiag Wit ine indicated

5- Phenyl - 3-"Stvrv
aqueous solutions using 25% by volume of the extraction volume unless otherwise

indicated. Product solutions were dried over anhydrous Na,SO, or MgSQ; prior to
filtration and evaporation of the solvents under reduced pressure on a rotary
evaporator and noted as solvents removed in vacuo. Flash column chromatography
25 (Still etal., J. Org. Chem., 43, 2923 (1978)) was done using Baker grade flash silica
gel (47-61 um) and a silica gel: crude materiaf ratio of about 20:1 to 50:1 unless
otherwise stated. Hydrogenation was done at the pressure indicated in the examples
or at ambient pressure.
'H-NMR specira were recorded on a Bruker instrument operating at 300 MHz
30 or500 MHz and "*C-NMR spectra were recorded operatfng at 75 MHz. NMR spectra
were obtained as CDC; solutions (reported in ppm}, using chioroform as the
reference standard (7.25 ppm and 77.00 ppm}) or CD;OD (3.4 ppm and 4.8 ppm and
49.3 ppm), or intemal 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 (muttiplet), br



10 1) NaNQ2, HC , H20,0C H 2) CUM 60 C H 1) NaoeuTHF 0 C 3EM 3)12. NaCH.
H2O0, q.N2) SEM-CI, 0 Cto RT I \ NN dioxane, RT 2N/ 44% C /| 75% C /
la | 1b wdbidshes ' off 3EM (SCH 3EM 1"yJ \ \ N (Ph3P)ptivusodiedadzO3, euP,
Pd2(dba)3. ¢s2003, I | N.. / Toluene/MeOH, 90 C Cl dioxane, 60 *C 67% 1 C
33%/ 1 d/ HN 3MHAC,ELCH reriux \ 40% (a) Internediate 1 a -

5-Chl oro-3-10do-1 M I ndazole: 5-Am no-1 Hindazole (15.41 g, 116 mmol) was
suspended In a mxture of water (250 nL), ice (250 nL), and concentrated
HCl (100 nlL). The m xture was 15 cooled in an ice-salt bath to an internal
tenperature of -S C. To this mxture, was added a _solution of sodium
nitrite (8. fyoadenad)dd{denblet pfdoyplets) di(doybiet of tripipis). Foupling eROERNMSC 0ol ed to 0 C.
The resul ti Rherlyivam BiekBpdiRel iHema (M#)s stirred for 15 minutes at -5 C A

sol ution of copper, (| ' ﬁTEﬁﬂln ' gggirq d HCl (150
m.) was cool ed S'Bf'%eéiﬂéﬂéc?%hcetﬁeréég%@“?%n %Egem i az%rrﬁT t'rjhr:'n 0 @HB E)egt gr opw sc(a, °
causi ng an @saegjells, poagifRrpeliste, andwhan given e repasted ifyyave JURBAMt (G r enoved t o

al | ow t hg r gfe S8 speltrdREidlobRine® GSid LESMS bAéledtospray Rllenetting poims (Mpgan at 10 C
i nt er nal ter%qeraturqi%After stirring at roomtenperature for 1.5 hours,
the gas evolRYER™Msi ded. The flask was then 35 .. . ...........
........... ThaBt@tingreateizises Dimioxempley areicommerciallyavailabe f or 30

Example 1: 5-Phe -1 H-Indazole

10

1) NaNO,, HC), Hz0, 0°C SEM
2) CuC), 60°C 1) NaOBU,THF, 0 °C !

-

N 2T

v,
1b l

H
3) 15, NaOH, H20, N, 2)SEM-CI, 0°CloRT N
dioxane, RT p N N
HoN “a% 75%. al
1a !

OH

e A

]
(PhaP)4Pd, NaHCO3, N‘N t-BugP, Pda(dba)s, Cs2CO3,
Toluenie/MeOH, 80°C. 4 dioxane, 80 °C

87% 1c

3 M HC), EtOH, refiux
————————————
40%

(a) Intermediate 1a - 5-Chloro-3-iodo-1H-indazole:
5-Amino-1H-indazole (15.41 g, 116 mmol) was suspended in a mixture of
water (250 mL), ice (250 mL), and concentrated HCI (100 mL). The mixture was
15 cooled in an ice-salt bath to an internal temperature of -5 °C. To this mixture, was
added a solution of sodium nitrite (8.78 g, 127 mmol) in water (75 mL), which had been
cooled to 0 °C. The resulting diazonium solution was stirred for 15 minutes at -5 °C.
A solution of copper (l) chloride (14.9 g, 151 mmol) in concentrated HCI (150 mL) was
cooled to 0 °C and then added to the diazonium solution dropwise, causing an orange
20 precipitate o form. The cooling bath was removed to allow the reaction to warm to
room temperature. Gas evolution began at 10 °C internal temperature. After stirring at
room temperature for 1.5 hours, the gas evolution subsided. The flask was then

35



The precipitate was collected by suction filtration and dried in a vacuum
dessicator over NaCH for 16 hours to give crude 15 chloro-I Hindazote
(25.6 0) asygodamsponder. This crude ‘i nternedi at'€ was di sepuNdis

1, 4-di oxane (400 nL). 3 M Aqueous 5 NaOH (400 nL) and iodine flakes (35.3
g, 139 mmol) were added to the solution. After stirring at room
tenperature for 2 hours, the reaction mxture was neutralized to pH=6 with
20% aqueous citric acid, causing the dark color to change to |ight green.
Sat ur at ed aqueous sodiumthiosulfate (-400 nm.) was added to the sol ution,
causing the color to change fromgreen to yellow, and the solution
extracted wi t heatadiy 60 (let 30 reindids, (hen xoclii0 ~ 15 °C. Altirewrcpradipiiatedoredani c

extracts wer vyl frédhiaiéSlas St bysh Elfoﬁﬁﬁraﬂon%ﬂﬁhé@?nﬁb&&%%dssﬁ fopugh a coarse

frit, and concentrate to atgreen S en redi ssolved in

ethyl acet at eYe5NEOHHor 16 hours 18 oivg orufle 56 d”&qa??'%? %?%ﬁﬁnmentrat ed to
a green solid. PurTriisaadslnmnﬂyﬁlataiﬁdsdks@ddlmh&dmmmm 8 MAdieaishy|

acetate in he I ga%q 4.18 g, 44%
from5 15 am no Mﬂ@aag f%d? as a‘é&@;ﬁh%ﬂ )k«brFQ Aﬁeg?ﬁ‘@l% Cg Rf =
0.53 (50% et hﬁﬁe'%@sa%rewnmwfw mmm*mwm"e\ﬁa'mo 7.60 (d,

|1 !{" J ; I [+ wﬁﬁ%aqtkﬁushtﬁd)amd%&ikmg {re dlakkGblbMNd :henge id light grdeh) Chyl } 1M
nt er nedi a e nme

i ndazol e: 20 ga@m or o o"ﬁ'l% #é@*‘?@%}i@%m%‘ﬁ" c%%)&(y y

di ssol ved i n Thegcolof P@Oaﬂ@)fm@rﬁ'ﬁeéww- iand the 39'3‘9"9&%0‘95&4‘%9@'!5 agatate Sol id

sodi um t - byat 0>(3ﬁlmd03nL§7T|§bcoﬁﬁﬁed8fgmaexwa&sﬁddeﬁeda«aﬁhohme:smfaté ure stirred at

OCf 1h th 38. 2

nmol )O\r/vas tﬁgrﬁu%‘%ﬁg'& atﬁrg"@aﬁ%?'ls%go 0 égﬁé?agﬂeorl"g‘ﬁ %ﬁgmgrmre The
sol uti on was memmmmnewma:a L) fitsredthrogga Celitepadhand wi t h wat er (100
nm), and bri n%or(o%ﬂ&htéﬁ-tbag&ﬁs&ﬂgﬁﬁﬂﬁﬁadoﬂﬁfémdd%& &fmﬁgr@wsm sium

Sthyl seet at o SRR RRAEs) ey B ini- a1 B eﬁa@?"@@%@ﬁ%&f’of? il
039 (5%16t hymmdét-laﬁaeplh)easaneﬁyvhmmmneew 199 °C; B(- ©F3 (58% ethy) . 0.87 (¢,

2H J = 8.1 H%):etate/ﬁeﬁﬁeé)“m\ﬂﬁ SSHl?BCII %égiﬁl%?h 336@'0' )1 H J

= 8.9, 1 7 Hz), na
I nt er medi at e |‘§:1§1d1\°&96”§1§‘9ﬁ8} 1-[2 (trlrret hyIS|IanyI) et hoxyrret hyl ]-1
H- | ndazol e: 5- Chl qw-laenmezmmmwﬁm(rmmnm% mol ), styryl

boronic acid %gﬂw ?H-% and tetrakis(triphenyl phosphi ne)

pal | adi um ( 78. 2 6 rm%é%‘awere di ssol ved in toluene 10 m.) and
met hanol ¥. 4 ni). g’éf?"ﬁ'raéf?@‘mé'a da (8869 §hE pmelas Aigsatved ) T on (1.7 nL)
was added, an¢toDimd.) andkdooled infapddecsadit bath o (90. Solid36dium *-butoxide (3.67 g, 38.2

mmol) was added, and the mixture stirred at 0 °C for 1 hour. 2-
{Trimethyisiiyljethoxymethyl chioride (7.96 g, 38.2 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 yellow oil: R;=0.39
(5% ethyl acetate/hexanes); 'H NMR (CDCls) & —0.06 (s, 9H), 0.87 (t, 2H, J=8.1 H2),
3.55 {t, 2H, J=8.1 Hz), 5.70 (s, 2H), 7.43 (dd, 1H, J= 8.9, 1.7 Hz), 7.49 (m, 2H).
30 Anal. (Ci5H,gClIN,OSI) C, H, N,
(c) Intermediate 1¢ — 5-Chloro-3-styryi-1-[2-(trimethylisilanyl)-
ethoxymethyl}-1H-indazole:
5-Chloro-3-iodo-2-SEM-indazole 1b {553 mg, 1.35 mmol), styryl boronic acid
{300 mg, 2.03 mmol), and tetrakis{triphenylphosphine) 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 mixture heated ina 90 °C
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WO 01/53268 PCT/ US01/ 01477 oilbath for 3 hours. Slight refluxing was
observed. After cooling to roomtenperature, the solution was diluted with

wat er (18y@bissagd extracted with ethyl acetate (4 x 50 paaysordfagr conbi ned
organi c extracts were dried over magnesiumsulfate, filtered, and

concentrated. Purification by silica gel chromatography (tol uene) gave pure
1 c (350.7 5 ngy, 67% as a yellowoil: Rf = 0.20 (toluene); 'H NVR (CDCl 3)

8 -0.09 (s, 9H, 0.86 (t, 2H, J =8.1 Hz), 3.55 (t, 2H, J = 8.3 Hz), 5.65

(s, 2H), 7.2-7.4 (m 7H), 7.54 (d, 2H, J = 7.6 Hz), 7.93 (d, 1 H J =1.6

Hz). 13C NMR (CDCI13) 8 -1.5,17.7, 66.5, 77.9, 111.0,

119. 2, 120. 3,diibsh Br 3heurs, Slight refluxing wes obsen@d.) Afterpodligg iogoam demperatirs, 4, 142, 5.

e (% STl i G o imios

s i anyl)- etho zole: To a
sol uti )c/)n of aécﬁh?%*@e@ ”‘% é%'&"% "l%g"%% %ag?g}meff&f. mmol) in
dry 1, 4-di oxanesnfrited mymsbmmwemmmoMnMIcemwep@s 16(3597 0.571 :
mmol ), °§5'¢4§”€?9‘?.2}ace?&|§w6|?1|%-%0  (iare); PR (G0} 50,09 (o, H). 0.

tris(di benz one al A sol ution
of tri-tert (bt?l"y-l’ B dizh i Jf%’ﬂ?bﬁﬁﬁé? £ 1%4(%7‘2)1?5%) s added,
and the m xtyupshepyyedd, QH&ﬂ: f6iH2). '®C NWR(6DCKY & -1t5,4PB) 6608)72.8, room

d
(1 erad  tHHIGEHYE B SpdB a8k it thd, T80, ez et el iy ONE
The filtrat el4Rbs Adali e HONOSIBGAEHCHIE.HiN Gt e, fi tered concentrated, and

purifiedipy sili mnaﬁhnﬂiatshaom i-pL(trmuymhnm-ve 1d (77.2 nyg,
33% as a coI rI eseghyﬁdgl-l . (to uene) HNW (CDCI3) 6 -0.04 (s,

9H), 0.93 (t® ,'362(t 2H, J = 8.1 Hz), 5.76 (s, 2H, J),

7.3-7.7 (m 14H) Taasanuq@qwlowwm-wmmmwemmumom N. (e)

gxigpl e ||)- B‘(}eﬁ&ibxltaﬁe@yﬁvaalaaﬁd%dmg béronie Beid (Bo8ME; 0is7A Mo, & 60|8 (12rrg
o was I SSOI ve ute. e

nL). The sol ‘E?F\“ Qatﬁ&i% 8%84 i Ne g’l’?%{'%%?esace °§§'§ﬂ'§?'m' room

t enper at 85 e, (10.QangzR.01080Tme)- vA sdiution REfri-tartiatvi phosplinedn 36"#‘92‘?"9 PHMconbi ned

organi ¢ ext r@ﬁfﬁnwas awweﬁﬁwﬁhnxmmwmw&% Rours. i Atleeécoting tsoncent r at ed,

ﬁQSan2§§' 'L Paringrasi®, e squio BT A AR et oWl Bilhedl* UL 5 L0,
Rf = 0.14 (2®fugh mgzehte paskie ramove thediask pallagiumprecipitate;) Bhe firate was drigd 14 J= 6. 3
Hz), 7.3-7. ToJePina m sQifeRé) filtdréd, cdndehtrated) amd fudfiedby sllicdiel HRVE cal cul at ed
}c\fr 3$2V\D%% é»\%—%%o S;%@%}e&o” 1dg (778 mh543%) a8 3blorideSom: i 2N 7 H2O C H,
(toluene); "M NMR (CDCls) § —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. (Cz;H3N.0Si*0.2 H.0)
C,H,N.
(e) Example 1 - 5-Phenyl-3-Styryl-1H-Indazole:
25 Intermediate 1d (68.1 mg, 0.16 mmol) was dissolved in absolute ethanol (2.0
mL) and 3 M HCI (2.0 mL). The solution was heated to reflux for 20 hours, cooled to
room temperature, and extracted with ethyl acetate (3 x 30 mL). The combined
organic extracts were dried over magnesium sulfate, filtered, concentrated, and
purified by silica gel chromatography (25 to 50% ethyl acetate in hexanes), affording
30 the title compound (19.2 mg, 40%) as a white solid: R, = 0.14 (25% ethyl
acetate/hexanes); '"H NMR (CDCl,) § 6.92 (d, 1H, J= 6.3 Hz), 7.3-7.7 (m, 13H), 8.20
(s, 1H), 10.3 (br s, 1H). HRMS caiculated for Cz4H;;N2297.1392 (MH"), found
297.1398. Anal. (C;1H:gN2*0.7 H.0) C, H, N.
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Example 2: 3.5-Distvry -1 ftindazofe H!2, NaOHH ~ 3V )NO,F ,H20 0=, ;,s
N HZ02 Rr I N 84%1 '"'i H2 75! 2a 2b of f SEM ,SEM B OH - 1) NRO\/U THF,
a ~C ~.. NywdoBiedFq. 0 O "RT (Pk3P) 4Pd, 1RH003. ¥\ 3Di Vpiisoidd N 3 M
HCl, EtCH teflux WA "0 C'o~/~ 21 (a) Internediate 2a - 5-l1lodo-1 H

| ndazole: 5 5-Am no-1 Hindazole (10.218, 76.7 mmvl) was suspended in a

m xture of water (100 nL), ice (100 nm.), and concentrated HCl (35 nlL). The
m xture was cooled in an ice-salt bath to an internal tenperature of -5 C
To this m xture was added a solution of sodiumnitrite (5.82 g, 84.4 mui)
in water (30 nL), which had been cooled to O C. The resulting diazoni um
sol ution was Expmple: B5-Distyrviiifindazolet -5 10 C, then a sol ution of
potassiumiodide (15.3 g, 92 nmol) in water (50 nmL) was added slowy
dropwi se. Significant H‘oam ng occurred WHE h t DRolyi T st fewrdrops of Ki

solution, and tl :%SEA% rrBAdmﬂriamr agdi tion was
conpl eted t he m—?—nm heylarry
precipitate di*¥ol Ved and pa pl e vépor was evol ved 'dur ngl heati ng. The
reaction was then cooled to roomtenpeaature, causing 1% a f| ne brown

precipitate to form This preci prtate wachoIIected by suction filtration,
and dried under vacuumto give Nl ol e 2a (14. 12 o 59 as a brown

powder : = 0.28 (50% et hy R O-d6) S 7.40 (d,
1H, J= 9.0 Hz)m‘lat(’;!*u H 8.16 (s, 1
H), 13. 23(51%&. neMepn. 10, medi ate 2b -

3, 5-Di i odo- 1H | nd#%ol e: ' pr€pared 12d a synthetic nethod

anal ogous to

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

5 5-Amino-1Hindazole (10.21g, 76.7 mmol) was suspended in a mixture of
water (100 mL), ice (100 mL), and concentrated HCI (35 mL). The mixiure was
cooled in an ice-salt bath to an internal temperature 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
been cooled to D °C. The resulting diazonium solution was stirred for 10 minutes at -5

10  °C, then a solution of potassium iodide (15.3 g, 92 mmol) in water (50 mL) was added
slowly dropwise. Significant foaming occurred with the first few drops of Kl solution,
and then a black, tarry gum formed. After the addition was completed, the mixture
was heated to 90 °C for 1 hour. The tarry precipitate dissolved and purple vapor was
evolved during heating. The reaction was then cooled to room temperature, causing

15  afine brown precipitate to form. This precipitate was collectad by suction filtration,
and dried under vacuum to give 5-iodoindazole 2a (14.12 g, 76%) as a brown powder:
Ry =0.28 (50% ethyl acetate/hexanes); 'H NMR (DMSO-d;) § 7.40 (d, 1H, /= 9.0 Hz),
7.56 {(dd, 1H, J= 8.5, 1.5 Hz), 8.01 (s, 1H) 8.16 (s, 1H), 13.23 (s, TH). Anal. (C;HsIN,)
C.H, |, N

20 (b) intermediate 2b - 3,5-Diiodo-1H-indazole:

Intermediate 2b was prapared by a synthetic method analogous fo
intermediate 1a synthesis. Treatment of intermediate 2a with iodine and sodium
hydroxide yielded 3,5-diliodo-1H-indazole 2b (84%) as a yellow solid: R;=0.32 {30%
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i nternedi ate la synthesis. Treatnent of intermediate 2a with iodine and
sodi um hydroxi de yielded 3,5-dilodo-1 Hindazole 2b (84% as a yellow
solid: Riygofksag (30% 38 WO 01/ 53268 PCTI USOL/ 01477  etppfiiuso1/01477

acet at e/ hexanes); "H NVWR (DMSO-ds) 8 7.41 (d, | H, J=8.7 Hz), 7.66 (dd, 1.
H J =8.7,1.5Hz), 7.77 (d,1 H J = 0.9H2)13.65 (s, | H. (c)
Internmediate 2c - 3,5-Dilodo-1-[2-(trinmethylsilanyl)-ethoxynethyl]-11f-

| ndazole: 5 By a synthetic method simlar to internediate 1 b, treatment of
3, 5- diiodoindazole 2b with sodiumt. butoxi de and

2- (tr| met hyl silyl)ethoxynethyl chloride afforded 2c (64% as a yellow oil:
Rf = 0.53 (M%mnpmeamnﬂéwaxamse)ds)ww 1H.a 8- BH2)87.66)(dd5IH.d, 9H), 0.86

St’_ §H7 JHZ): &,fvﬁﬂ(ﬁu =Kz 131558(s11|-|)*2) 5.69 (s, 2H), 7. §45(az)l T’o
( I)_ | nt er medi at e&l&“ "?W%T?‘F%m’ﬁ*%’}é@f'méﬂ ﬁﬁwmﬁﬂ&ymt hyl]- |

H-1 ndazol e: lidagolet boronic acid (186 ng, 1.26 nml) was added to a sol ution

of 2c (2%0.0 ng%orﬂj}&mehrﬁgm ﬁlﬁh’h g‘é enthBhl ne) palladium

(48.5 ng, 0.042 ene met hanol (0.5 nlL). Saturated
aqueous sodidiproindazoleRhwithsodiumdby ‘?ﬁ‘d@l "M_s) )&RE'Q hlogd®y t he mixture
heated in aaﬁa-dé‘dmlsbmhsuéub\gbl R; €058 130% dthyl adamdhemnesp;f’t-lmmool ing to

room t enper td D 5 nd extracted
wih ethy Jedea o &G nﬁl 2 9*%%?%33‘*‘)2?-%“ e e e ari ed
over rragnesﬂa%(é-dl"ﬁdFé”‘f'#)ﬂ[ {dd} 1Hedn 8dn1-P Hi 4.8 &ﬂid”plﬁ?-ﬁl"@i by silica gel

chr omat ofyy aphy ( |IHﬁ.ﬂﬁédla:deQB‘sfblaﬁlry(-‘i-fﬂ(t&nmmsﬁﬂ%)-eﬁ& mgthyijow oi | © Rf =
0.10 20 (tolﬂglng H NI\/R (CDCI'S) 8 0.01 (s 9H), 0.98 (t, 2H, J= 8.5 Hz),
3.67 (t, ol 117), 5.73 (s, 2H) 7.17 (d, 1 H J =16 Hz), 7.3-7.7

(m 15H), 8.05 (§tym| lpqonlq_gzig mﬁmng,(‘lgg(mrgyl) 'aas added to a solution of 2¢ (2100 :

-1.5,17. 6, 66y éoﬁninol dletr%g(hﬂ)hér%ﬁ)h& phidé) palldditim 4854Ag, 8.042 i) in

202 320 b () aha gt O3l dalolrbiods Kool |
H- | ndazole: SE'}@WI' 85 mh)\ms queﬁanéaremuregemd n@ WXGrejipath (E"ghb‘fﬂw eat ment of
2d with 3M 6@ houksl ARerdobingde fbom, tdmpsbraling] thié rehctidniwag pawrecinbbwaitgr (5s a bri ght

g1 0,50 | Sy ek il 055 TGS BMRALC ) 5
C23HI9N2 32 Jversdried Oxgrmagneshim sulfgtesfiltered conggndpted 3nd purifisdibpsiicagel 1oO) C H,
N. 39 IT. chromatography (toluene), to give 2d (170.9 mg, 80%) as a yellow oil: Ry=0.10
20 (toluene); *H NMR (CDCls) 3 0.01 (s, 9H), 0.98 (t, 2H, J=8.5 Hz), 367 (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). *C NMR
(CDCls) § ~1.5, 17.6, 66.4, 77.7, 110.1, 119.4, 119.8, 123.3. 125.1, 126.3, 1é6.5,
127.8, 128.6, 128.7, 128.9, 131.3, 137.1, 137.3, 140.6, 143.3. Anal.
(CasHa2N20Si0.1CHCIg) C, H, N.
25 (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: Ry = 0.11
(25% ethyl acetate/hexanes); 'H NMR (CDCl) § 7.2-7.7 (m, 16H) 8.076 (s, 1H), 10.05
(br s, 1H). HRMS calculated for CosH1gN, 323.1548 (MH'), found 323.1552. Anal.
30 (CzsHigN2*0.5 H.0) C, H, N.
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WD 01153268 PCT/ USOL/ 01477 Exam ne 3; 3-(1 *Benzoi m dezoi -2 yI - 5- Phenvi -i
t Fl ndazole H 1) NaH, DWF, AT SEM 1} n-BuU, Ergo 78 C SEM _- C N 2) sEM.
RT Ik N2 01]5} 50 N 90% CGCN 80% 38 3b SEM SEM SEM N e )()E,,.,.,H{~ 3b N
N ( PNP) 2PdBr g, (PNPUH. Cul, C taluer~e, rdux C / Mux Cl1 1b 1 93%
SnMes 43% 3d N/ N. SEM 30 4" SEM H 41, TBAF, NN cyMAP-1, Pd(oAc)2, CsF,
INHTM 70?c"2, 490xane, 90 CIlk ------------ 5296 N SEM 6996 / NH 3e 3 b
\/ (a) Internediate 3a -1-[2-(Trimethyisilanyl)-ethoxynethylj-1 H5

benzol m dazole: (See Witten at. al., J. Og. Chem 51,1891 (1986)

I ncor por at ed her ei n by reference for a simlar procedure): Solid I

H benzoi m daz @xampl 1884 azokd aPhtai-1Hhindasole portions to a
suspensi on of sodium hydr| de (10 2 g of 60% di sper5| on in mneral oil, 254
mmol) in DM (350 nmL) at roomterrperature The mxturEMwas 10 stirred for 3

hours, and then coI ﬁdﬂ WET N giﬁ‘e!g; Ll

(TrlmethyIsHyI) [OXy m @?ﬂgl) was added

dropwi se over 1B8ATNuUt €80% Th tion wae% sti or 16 hours, warn ng
to roomtenperature as the ice fath nelted, then gpured into water (1 L),
and extracted with ethyl acetate. The organic |ayer was washed with brine,
dried over sodiumsulfate, filtered, 15 concentrated, and purified by
silica gel chronatogrfffhy (50 to 85% efEYI acet ate in hEnes) to give 3a
(56.63 g, 90% a @)‘; " ~40 b ,(pcg;t hy at e/ hexanes) ;' H
NMR (CDCI 3) 8 504 o N T oS '50 (t, 2H, J =
8.1 Hz), 5.53 (s, 2H} 73&394(m 2H) , 7%{@2 7.81 EM H), 7.96 (s,
1 H. Anal. (ClSH&CNZOSl@DSHZO)Q H 3°(b) | nggeNnedi ate 3b -
2-1odo-1-[2-(trinethylsllanyl)-ethoxyrnethyll-1 H benzo azol e:

OH
om
CyMAP-1, PA{OAC)o, CsF, HzNC;!zSISH;NHz.
dioxane, 80 °C
—————
52% 69%

(a) intermediate 3a ~ 1-[2-{Trimethyisilanyl)-ethoxymethyl]-1+
5 benzolmidazole: ,

{See Whitten et. al., J. Org. Chem. 51, 1891 (1986) incorporated herein by
reference, for a similar procedure): Solid 1H-benzoimidazole (30 g, 264 mmol) was
added in small portions to a suspension of sodium hydride (10.2 g of 60% dispersion
in mineral oil, 254 mmol) in DMF {350 mL) at room temperature. The mixture was

10 stirred for 3 hours, and then cooled to 0 °C in an ice bath., 2-
{Trimethylsiiv)ethoxymethyl chloride (46.57 g, 279 mmol) was added dropwise over
10 minutes. The reaction was stirred for 16 hours, warming to room temperature as
the ice bath meited, then poured into water (1L), and extracted with ethyl acetate.
The organic layer was washed with brine, dried over sodium sulfate, filtered,

16  concentrated, and purified by silica gel chromatography (50 1o 85% ethyl acetate in
hexanes) to give 3a (56.63 g, 90%)] as an amber oil: Ry = 0.40 (50% ethyl
acetate/hexanes}; 'H NMR (CDCls) 3 —0.04 (s, 9H), 0.90 (t, 2H, J= 8.1 Hz), 3.50 (t,
2H, J = 8.1 Hz), 5.53 (s, 2H), 7.31 (m, 2H), 7.54 (m, 1H), 7.81 {m, 1H), 7.96 (s, TH).
Anal. (Ci3HoNz0Si*0.5 H,0) C, H, N.

20 (b) intermediate 3b - 2-lodo-1-[2-(trimethylsilanyl}-ethoxymethyl]-1H-

benzoimidazole:



40 WO 01/ 53268 PCT/ US01/ 01477 A solution of N SEM benzi m dazol e
(intermediate 3a) (19.19 g, 77.25 mmol) in dry ethyl ether (150 nlL) and
cool ed tQyodfkssesl N @ dry ice/acetone bath, was added dsc@pydosBrayt @ cannul a
to a solutlon of n-butyllithium (46 nL of 2.5 Min hexanes, 116 nmol) in .
dry ethyl ether (150 nlL), also cooled to -78 Cin a dry |ce/acetone bath. 5
Addi tion of the benzi m dazole solution took 10 mnutes. Stirring was
continued 15 minutes longer, during which tine a dark red col or devel oped.
The resulting aryllithiumsolution was added dropw se via cannula to a
solution of iodine flakes (49 g, 193 mmol) in dry ether (500 niL), itself
cool ed to -78 C Apolatiatrof NiSEM-banaimidagolp fintarmediate 3a) (19118 gaRS mwal) ivas conpl et e

i T oned 1o iy SRFeROSIAL 4R Dokt | RrLy R dnfedladethe B BB 1 & it or
u

(250" nt) v SiomRsE fa caria 258 s 2 @i o 2R Mk Poranse, 476 geous

sodi um bi sulrmmallandrylamyldhar(ﬁﬂxnlamsormmadwadﬁgmﬂmwbIaMne\mm dried over

sodi um Ul f@hﬁm sf'téé&hgﬂkqaag&m%ﬁ %mamspsm.ﬁdﬁ&&mmm iga gel

chromat ogr ap lve en2| dazol e 2 84 g, 80% as a

yel | ow sol i d“'“‘ﬁ?? '°“980 dyringwhighytime aﬂﬁ"'ﬁ“’@'?’ H?"?peﬁcg?ea’ﬁ fing -} NVR (CDCI 3)
5-0.04 (s, Sirllithivn Sclutioh was atided dropwite Ha):anriﬁla&&aéblutlonlbﬁpdlde flak8s 49Hz) , 5. 53

2 74 ° | at ed f
(cssHt g? NZOS%Naé%B?g@(S‘g (‘%:Sd%ﬂ mLJ, b %5%3%'5@403'" ﬂ’?’ éaﬂ%ﬁia%ﬁ%gf l|<|2aos|e) c H
I, N (c) I rﬁﬂg;—tﬁggqqﬂogv@goomplete (10 mlnutes), the cooling bath was rem ved, and

5- Chl or otdl - [ré?actubrf mmtdwdssaubmmb yamt fop30y minutey id andntedl téhperaterelof+10t anny| ) - 1

/.1 ndazol e: , xéf,‘; ) vdaggﬁ't{"a ﬁﬁeemllﬁgf(v@as%@sged with satubdi aqueous

hexanet hyl di

bi )s((t ri p%en;ﬁpﬁlh@ HVH@?'HHM @d?%{"H )dePBFQ?ﬁ'FdPé'e’(‘?QZ’"ﬁ°V°Ds°3’G’G‘ mmol) in
toguene (50tsi11fétet , filsred) @oricentraed, aﬁﬁm&wsuluaogmmmmrapmgﬁom edt fg:)t/ered,
an concen & 93'0‘313 0] %

et hyl acet atiéed%l né%ﬁﬁéé@ﬁ%@tﬂg%%%b?%f%g ||o\ggé|ﬂ"ﬁ-,§ hily yel | ow
oi | R, 1 0.070 (ethyipeatets) 'H NMB QPG%)M&-)S’ ﬁ%(nzdeff%ﬁﬁ)egé?( "H NWVR
(—08DC|43?—|2)5 0.5 8.1 HHy)5.531s,281),7R7in| 2H), ZBR{rh, 184),de73mntls), Ms(dd 018L (5, _2H, J
8.7,1.8 Hr), taigilpbl or 13HHH“ 93&3339?6?%95&“;5’6%&?"&%%2?1 gt {95 Hz). Anal .
(C16H27CI N2¢S1s5n9\l I)PI,H@IN N 30 (d) Intermediate 3d -

5-Chl oro-1-[2-(tg IRérmstimte 31y8- Chioid D2+ ithinbthyisHiahy{)lethoxymethyl]-3- :
[2-(tri thy{rﬁﬁ%ﬁ\ﬁélﬂ)mﬁ)-1%é%‘ehyl ]-1 H benzol m dazol -2-yl]-1 Mindazole: A

m xture 4.12 11. 03
tetrakis(tri phen&l"pmsﬁﬁnﬁé‘)%‘ﬂ 'ls!b‘cﬂvgﬁ($l€)§5 3 oy rhj"a'!)e@('}"‘mﬂ)& 29 and copper (1)
| odi de  ( 19Gomsgmmdl), @hd Bisipheriylphdsphiné)paladiinil)dibvomide §242dng, 0.30&mimol) f or
hour.  Addi t iir? Qﬁllene (50 mL) was heated to reflux for 30 minutes, then cooled, filtered, and
concentrated. Purification by silica gel chromatography (5 to 50% ethyl acetate in
25 hexanes) gave 3¢ (6.34 g, 93%) as a slightly yellow oil: R;= 0.21 (5% ethyl
acetate/hexanes), Ry = 0.23 (toluene); 'H NMR (CDCls) 3 —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 H2), 5.75 (s, 2H),
7.34 (dd, 1H, J=8.7, 1.8 H2), 7.51 (d, 1H, J= 8.7 H2), 7.66 (d, 1H, J= 1.8 Hz). Anal.
(C16H2:CIN,OSiSn) C, H, CI, N '
30 (d) Intermediate 3d - 5-Chloro-1-[2-(trimethyisilanyl)-ethoxymethyi}-3-(1-
[2-(trimethyisilanyl)-ethoxymethyl]-1H-benzoimidazol-2-yi}-1 H-indazole:
A mixture of 3¢ (4.47 g, 10.03 mmol), 3b (4.12 g, 11.03 mmol),
tetrakis(triphenylphosphine)palladium(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 mmol) and Cul (200 mg, 1.05 mmol) were added, and refluxing
continued for 20 hours. After cooling to room temperature, the black precipitate was

4



35 catalyst (580 ng, 0.50 mmol) and Cut (200 ng, 1.05 mmml) were added, and
refluxing continued for 20 hours. After cooling to roomtenperature, the
bl ack preciph jdssggas 41 WO 01/53268 PCT/ USQl / 01477 fli,é%gg,ogj7§ t he
filtrate concentrated, and the residue purified by silica gel

chr omat ography (tol uene) to give pure 3d (2.29 g, 43% as a colorless oil
which crystallizes on standing: np = 80-82 C, At = 0.12 (1096 et hyl

acet at e/ hexanes), At 0.13 (toluene); "HNWR (CDCI3) S -0.15 (s, 9H),

-0.06 (s, 9H, 0.85 (t, 2H, J=8.1 Hz), 5 0.91 (t, 2H, J =8.4 Hz), 3.60
(t, 2H, J =8.4 Hz), 3.61 (t, 2H, J= 8.1 Hz), 5.80 (s, 2H), 6.24 (9,2H,
7.36 (m 2H) fikerdd off, thab, filtrald, codcendatdd, aﬂdﬂnel-@)dpeﬁuﬂﬁé’dbyjsnhcagel J= 9.0 Hz),

7.62 (m 1 M@%}.}@ﬂmﬁoa :}&lgzgﬁ @A)%s'é&loﬂe%‘a%h which

C26H37CI N4
(5 Phenyl - 1- [O?‘{'PQ"H%MFIP%@PT cﬁ'ﬁmpﬂ [ V%etleﬂaceﬁplhexanes) Ri=

(2- Etrl rre}g hyljlsatafﬂ(muhher)e’Hmew(tlurha\x15HJ15!s:Lstmn.mm*slta,e!leuzoJasta‘aH}IL=ahfHiz!)d«'ﬂéolg,éeu1 A
m xture o

mol ), pal |5§d|°(u?1'raf?§ Soag B ?%%‘8&5@% éﬂ&g élg ey oot ,
0 ohem 82de, 27596 (072, TADORNH 459, 21 HP) 57 (5 Skl SN 5. 7 o,

0. 0145 mol S 0,Sh) xane (3.6
m.) was hea% e(“1 m.ﬂ-ﬁ 7MM12H8P|7gg ﬁﬂ'?g_rggl-{ﬁ%ﬁﬁg (A Ae&r:wcoo |(r§1gm'ltaé room(
t

t enper at ur e, e mxture was diluted with ethyl acetate (20 nL) and
filtered to renove(e) Imerhiedlate H—@qumht-a-(tmvlsﬂmv&elbomthmned with 1M

aqueous sofj Un"[ﬂi’rﬂﬁ hiﬂq?met ) & b&%ﬁl‘imm?l limhﬁ!%la’te
concentrated, and purl f | edq"e( S| | |8§368 hron%(g@‘r%f)éqy ég t 0. 4% met hanol
in dichioromet han jnixtyge of mpD), Rheny ¢ @‘Q(I) | ow ail :
Rl = 0.26 20 (romal))paladivmfihacetEle (3. MM%@M) CAMAR (See(Qid etodl)) J. AnD. 04 (s,

9H), ' 0,86 (t, Chem. éoc‘1§0§72§'ﬁ§98)9xg§'n'ﬁlﬁrprgcbhu%§7$n ob%mﬁolﬁ&nit 2H, J =
8.1 Hz), 3.66 7.37 (m

3H), 7.49 (1, éﬂ‘mﬁm"%@m}‘%g‘e‘sg'ﬁ‘gb‘g'?we mL}wag he é’ﬁ‘?'"f%“cs 88 (s, 1
Hy. Anal . 15C3itkEINGCRIxir. OAfter-2d0)ing3o rddm thinperatumnibé enb@ure was dilited with

H Benzol nml daz gl pé;lﬁ&, mg um fl uori de
(1.0 Min THF, ?aleéia%_( rﬂﬂ?ﬁﬁlﬁltér%?lgm nogPﬁgﬁéﬁp 3 ffa&b‘ﬁﬁ!h él) wer e

added to i nt er4RERRSNIR TH aquesys sodiym hygroxige (50, dri ‘*ﬂ‘@ WF%S heated in
a 70 C oil bat lrofentreldl, el pusifiedtyaiticad gehtteemategraphy (0 3% methahdlihour s | onger .
After cooling | { £6lo th ethyl
acetate (30 r?f_c?'o 9@%&@@@&%&5@70ﬁ&%z%?éyéénﬁm&%& 5m gl%\ﬁar bonat e

sol ution (30 Adishiorapetiang); d‘FﬂMﬁl(GDPW %%QH} ruQf @D 988fhelidmB-Sul f at e,
filtered, coner)ore(tezH, Jash HY)1B.61 & 2H, by8.siHz), 886 geaH, olrsonmd)@Eesphy (25 to

50% et hyl ac eLR), 8.28'%, BAK P37, 3, 240 28, v = 7.5 Hz), 7.63-7.80 (m, 5H), 7.91 (m,
1H), 8.88 (s, 1H). Anal. (CseH:2N40,Sk*0.4H,0) C, H, N.
Example 3 - 3-(1 H-Benzoimidazol-2-yl)-5-phenyl-1 H-indazole:

25 Tetrabutylammeonium fluoride {1.0 M in 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 heated to reflux for 24 hours
longer. After cooling to room temperature, the solution was diluted with ethyl acetate
(30 mL) and washed with saturated aqueous sodium bicarbonate solution {20 mL).

30 The organic layer was dried over magnesium sulfate, filtered, concentrated, and
purified by silica gel chromatography (25 to 50% ethyl acetate in hexanes) to give 3-
{1H-Benzoimidazol-2-yl)-5-Phenyl-1 H-Indazole 3 {33.9 mg, 69%) as a white solid: R;
= 0.30 {(50% ethyl acetate/hexanes); 'H NMR (CDClg) § 7.21 (quintet ot d, 2H, J=5.7,
1.5 Hz2),7.39 (t, 1H, J=7.4 H2), 7.53 (, 3H, J= 7.5 Hz), 7.76 (m, 5H), 8.71 (s, 1H),

35 13.01 (s, 1H), 13.70 (s, 1H). HRMS calculated for CxppHisNs 311.1297 (MH*), found
311.1283.



(1 H Benzoi m'dazol-2-y|)--5- Phenyl -1 HIndazole 3 (33.9 ng, 69% as a white
solid: RF 0. 30 (50% et hyl acetate/hexanes);'H NVR (CDCI9) S 7.21

(qui ntetvﬂjoﬁg H J=57 1.5 Hz), 7.39 (t, 1 H J ooy 7- 53 (t,
3H, J = 7.5 Hz) 7.76 (m 5H), 8.71 (s,1 H, 35 13.01 (s, 1 H, 13.70 (s, 1
H) . HAIVB cal cul ated for C , H 5N4 311.1297 (WVH, found 311.1283. 42 WO
01/ 53268 PCT/ USOLl/ 01477 Exanple 4: 3-1341H Benzoi m dazol-2 Ti)-1 H

| ndazol -5-vl | -phenol SEM9H SEM B 1/~N OH N C SEM CyMAP-1, Pd(CAc) 2,
C917. | SEM N dbxane, 90 C/ / N~ 3d 42% O4a H N (CH3)29.BBr3 \ /

Cl CH2CHz2C1 84 C24%- [/ NH 4 O—l\ | nt er nedi at e 4a
_0_(3_|\/Eth0 nole A: 3¢t P HHEIE midazol2 1 HerinGe I-5-yl]-ph |

et hoxynet hyl | - 3- {1 [ 2- (trlnethyIS|IanyI) ethoxynethyl] 1 H

benzoi m dazol - 2-yl) - Hi ndazol e: m xture of i nteg diate 3d (371.5 nyg,
0.702 mml ), 3- t,}fgxyphenyl b acid (160 ng mmol ),

pal ladiun(l1) § (7.9 ng, 5§ nmol ) , - (See adet. al., J.
Am Chem Sog~, 9722 (1998 10 i ncor p rein by reference for
a simlar procedure _ ), iy BfMori de (320 nm,

hours. After coo roomte %ature Be mixturff WYas diluted with

et hyl acetate (50 nd filtered to renove the bl aakAprecipitate. The
filtrate was dried over magnesi um sul f ate, concentrated and purified by
silica gel 15 chromat ography (10% ethyl acetate In hexanes) to give 4a
(178.3 ngy, 42% as a slightly yelHow oil: Rf = 0.20 (10% et hyl

acet at e/ hexanes); 'H NWR ( CDCl /NO. 14 (s,

{CHg)>SBBry
CICH,CHLC), 84 °C

24% 4
OH

(a) Intermediate 4a —5-(3-Methoxyphenyi)-1-{2-{trimethyislianyi)-

5 ._ethoxymethyl]-3-{1-[2-(trlmethylsllanyl)-ethoxymethyl]-1l-l-benzoimldazol-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 mmol), CyYMAP-1 (See Old et. al., J. Am. Chem. Soc., 120, 9722 (1998),

10 incorporated herein by reference, 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 90 °C
oilbath for 22 hours. After cooling to room temperature, the mixture was diluted with
ethyl acetate (50 mL) and filtered to remove the black precipitate. The filtrate was
dried over magnesium sulfate, concentrated, and purified by silica gel

15  chromatography (10% ethyl acetate in hexanes) to give 4a (178.3 mg, 42%) as a
slightly yellow oil: R;= 0.20 (10% ethyl acetate/hexanes); 'H NMR (CDCl) 5 -0.14 (s,
9H), -0.03 (s, 9H), 0.86 (t, 2H, J= 8.1 Hz), 0.95 (t, 2H, J= 8.1 Hz), 3.61 (t, 2H, J= 8.1
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=
1.1, 2.5, 8.1 Hz), 7.27-7.40 (m, 5H), 7.63-7.70 (m, 2H), 7.77 (dd, 1H, J= 1.5, 8.7 Hz),

20 7.93(m, 1H) 8.87 (s, 1H). Anal. (CssHsN4OsSiz) C, H, N.

(b) Example 4 — 3-[3-(1H-Benzoimidazol-2-yl)-1H-indazol-5-yl}-phenol:

A solution of intermediate 4a (88.3 mg, 0.147 mmol) in 1,2-dichloroethane (3.0
mL) was treated with boron tribromide-methy! sulfide complex (1.0 Min
dichloromethane, 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

2.11 mmol) In 1,4 oane(?l sheatdir),aa QO |IC oilbath for 22
mii
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OH), -0.03 (s, 9H, 0,80 (1, 2H J=8.1Hy), 0.95 (t, 2H J= 8.1 t), 3.61
(t, 2H J= 8.1 Hz), 3.66 (t, 2H J = 8.1 Hz), 3.91 (s, 3H, 5.85 (s, 2H),
6.27 (s, 2 ddd, 1 H J = 1.1, 2.5, 8.1 7. 5H) |
7. 63- L0 (Wo‘"%-?‘%(??? (dd, 1 H J =1.5, 87 H), Y 7%@?@”‘1’% 5 5

(s 1 H. Anal. (OW#H44NABSi2) C, H N (b) Exanple 4- 3-[3-(1

M Benzol m dazol -2-yl)-1 H I ndazol -5-yl]-phenol: A solution of internediate
4a (88.3 ng, 0.147 nmmol) in 1,2-dichloroethane (3.0 nL) was treated with
boron tribrom de-nethyl sulfide conplex (1.0 Min dichloromethane, 0.588
m.) and heated to reflux for 1 hour. Stirring was continued at 25 room

t emperat ure fmnﬁﬁnémr&mtﬁhpemur(eSTﬁbMxm)ewasiilmddiwnhdlamwem&ri(mmng conti nued

f 43 1 i t

The m xture was %%ﬁﬁﬁﬁsfﬁéﬁ%ﬁ%%ﬁ%ﬁ“ o i th
saturated aquéBipsiclayaywan ke B @“%‘%Wﬂﬂ”( Jbe eAmbineqiggueoys gani ¢ | ayer
was washed w twashesVaheaditifled topHBO1 With 6 MHT! afdéiraciediseqertiatyvith shehes wer e

7)< et byl SRR Py degiod 0 308 aBbRER A BRAURR). ard b ° MO © (2
extracts wer e extaes wasejconghineddrigd aver magnesivm aufate filtered, corcentratadeand
concentr at ed, paméd h?kilﬁddcdeﬁd\r&ﬁht@kdphf@%h%&hﬁB@Jtélélfn&ﬁiﬁ(\eé)@gmh35% et hyl

f"‘ﬁetN%tRe(bRBBex B4 418 oy oy il pipr bR VB 88% 89, Py PO
(t, 1 H J = NGHIH),7.187.27dnl, AHH.3L, 1H2.l=177ﬂz)675&0:!d,1]:DJ¥2.7116§HZ).2H J =
11 ) 0 filla b= iy i S b ad i ST b1 ) 1300

(s,1 H, 13.68 1%@ cal cul at Q327 VH+) , found
327.1231. ExarpPg (& 1H333.68 {sbh HfMS palowted:fox GeH 1d"49§zﬁé't’4§d9(‘b'dhfemﬂq
Hindazol e SEMeHI281%0 N N, CrcCHzq. B;~C ~- / NH QO5NISEM i 0 4e 19% 1-0 5

15 (a) Exanpl g bled: ) rth plaenyl ) -1 H
| ndazol e: The AT S[o[: o XTure 17 e 4 was obt ai ned
al so vyielded the net hoﬁ‘fﬂhenyl anal og 5 as foII A soI ution of

hane (3.0 20 nl)

i ntermedi ate 4a(8 Ty 0.147 mmol) in 1,2-dic
QL =11 brom deqompisiepd sul fFRge
SEM CICH,CHxCl, 84 °C

N e

19%

was treated w Hex (1.0 Min

15 {a) Example 5 - 3-(1H-Benzoimidazol-2-yl)-5-(3-methoxyphenyl)-1 H-
Indazole:
The same crude reaction mixture from which example 4 was obtained also
yielded the methoxyphenyl analog 5 as follows:
A solution of intermediate 4a (88.3 mg, 0.147 mmol}) in 1,2-dichloroethane (3.0
20 mL) was treated with boron ribromide-methyl sulfide complex (1.0 M in
dichloromethane, 0.588 mL) and heated to refiux for 1 hour. Stirring was then
continued at room 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 mlL). The organic layer was washed with 1 M NaOH (3 x 30 mL). The organic layer
was then dried, filtered, concentrated, and purified by silica gel chromatography (50 to
75% ethyl acetate in hexanes) {o give 5 (9.3 mg, 19%) as a white powder: 'H NMR
(DMSO-d;) & 3.86 (s, 3H), 6.98 (dd, 1H, J=2.1, 7.8 Hz), 7.19-7.23 {m, 3H), 7.30 (d,
1H, J=7.8Hz), 7.45 {t, 1H, J=7.8 Hz), 7.52 (dd, 1H, J= 1.8, 5.7 H2), 7.75 {m, 3H),
30 8.70 (s, 1H), 13.00 (s, TH), 13.70 {8, 1H). HRMS calculated for CoyHsN,ONa
363.1222 (MNa*), found 363.1225.



di chl oronet hane, 0.588 nlL) and heated to reflux for 1 hour. Stirring was
then continued at roomtenperature for 16 hours. Water (5.0 nL) was added,
and stirgdelsssgnti nued for 30 minutes at room tenper atpgrausoli@7i1 Xt ure was
diluted wth diethyl ether (30 nlL), '‘and washed wi th saturated agueous
sodi um bi carbonate solution (20 25 nL). The organic |ayer was washed with |
M NaCH (3 x 30 nL). The organic layer was then dried, filtered,
concentrated, and purified by silica gel chromatography (50 to 75% et hyl
acetate in hexanes) to give 5 (9.3 ng, 19% as a white powder: 'H NWR
( DVBO- d6) 8386(s 3H) , 698(dd 1H J=21 7.8 Hz?, 7.19-7.23 (m
3H), 7.30 (dxampla 6: 8-(1H-Behzol 1)-3 pe 7.52 (dd,1 H J =
1.8,5.7 Hz), 7.75( 3H), 30=8miO(s 1H) 1300 (geggH), 13.70 (a, 1H). HRMVS
cal cul ated for oNa (M&). fo nch% 3.1225. 44 WD 01/ 53268
PCT/ USO01/ 0147 aNpl e 6: 3- f Benzol @ 2;W1 1-5-(2-fluoroahenvl)-1
H | ndazol e T&F ’gﬁF SEM 9%3d "OH F
M1 N THF, 70 -C 18%

ate 6a -.5 ;2 'FI uor Ophenysh) 2-(trinmethyl silanyi)-
et hoxynmet hyl ] - 3- (1- trinmethyl silanyl)-ethoxymeghyf]-11-benzoi m dazol - 2-y
|)- 5 1H I ndazol e: I Xxture of internediate 3d (4%¥9.0 ngy, 0.792 mol),
2-fl uorophenyl boronic acid (166 ng, 1.19 nmol), palladiumll) acetate (9.0
ng, 0. 04 mol ), CyMAP-1 -(See dgd, et al., J. Am Chem Soc, 120, 120, 9722
(1998) incorporategyhereip b erence, for a simlar procedure) (16 nyg,
0.04 mmol ), andHﬂToi_llgzcmfl or 21 ng, 2.38 mol) in 10 1, 4-di oxane (8.0
m.) was heated i q or 1 hour. As only partial conversion
was observed, nore'8¥al | athisim ( tate (12 mg, 0.05 nmol) and CyMAP-1
(14 ng, 0.035 nmol) were adde tirring continued at 70 C for 16 hr.
After cooling to room terrperature, e mxture was diluted with ethyl
acetate (50 nL
( ) (a) Intermediate 6a -5-(2-Fluorophenyl)-1-[2-(trimethyisilanyl)-
ethoxymethyl]-3-{1-[2-(trimethylisilanyl)-ethoxymethyl]-1H-benzoimidazol-2-yl}-
5 1H-indazole:
A mixture of intermediate 3d (419.0 mg, 0.792 mmol), 2-fluorophenylboronic
acid (166 mg, 1.19 mmol), palladium(li) acetate (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 similar 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 (Il) 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 cooling to room temperature, the mixture was diluted with ethyl acetate (50 mL)
and filtered to remove the black precipitate. The filtrate was dried over magnesium
15  sulfate, concentrated, and purified by silica gel chromatography (10% ethyl acetate in
hexanes) to give 6a (155.6 mg, 43%) as a colorless oil: 'H NMR (CDClg) § -0.14 (s,
9H), -0.03 (s, OH), 0.86 (1, 2H, J = 8.1 Hz), 0.95 (t, 2H, J=8.1 Hz), 3.61 (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), 7.67-7.75
(m, 4H), 7.88 (m, 1H) 8.82 (s, 1H). Anal. (Ca2H41FN402Si;#0.4H;0) C, H, N.
20 (b) Example 6 — 3-(1H-Benzoimidazol-2-yl)-5-(2-fluorophenyl)-1H-
indazole:
Example 6 was prepared by a synthetic method analogous to example 3.
Treatment of intermediate 6a with tetrabutylammonium fluoride afforded 6 (21.2 mg,
18%) as a white powder: R;=0.35 (50% ethyl acetate/hexanes); 'H NMR (DMSO-d5)

25 §7.20 (m, 2H), 7.33-7.52 (m, 4H), 7.62 (m, 2H), 7.74 (m, 2H), 8.65 (s, 1H), 13.02 (s,

I /1 NH (a) | njerhed
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and filtered to renove the black precipitate. The filtrate was dried over
magnesi um 15 sulfate, concentrated, and purified by silica gel

chr omat ogr /38 % et hyl acetate In hexanes) to give GapélbSp101478, 439 as
a colorless oil: 1HNWR (CDCI3) 8 -0.14 (s, 9H), -0.03 (s, 9H), 0.86 (t,
2H, J = 8.1 Hz), 0.95 (t, 2H J =8.1 Hz), 3.61 (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 1 H 8.82 (s,1 H). Anal. (C22H41

FNAO2Si 20. 4H20) C, H, N ff- 20 (b) Exanple 6 - 3-(1

M Benzoi m dazol - 2-yl )-5-(2-fl uorophenyl)-1 indazole: Exanple 6 was
prepared by a ¥{:18AE(S, tH)nHRMEsalaviated ipoCaHiONB281R02(MB!), foumd:39 181 of

i ntermedi ate Q?)aWt lm.r,qhgj))d gnoni um fluoride afforded 6 (21.2 ng, 18%
as a white pow er ). ?f)e,‘p acet at e/ hexa P'H'II—LNI\/R(DI\/SOdG)
25 6 7.20 (m EX i5%{ 1) Benzoimids pmethoxyphe 8.65 (s,
1 H, 13.02 (s, 45 WD 01/ 53268 PCT/ 1JSOl/0 H) 13. 75 (s H). HRVS
cal cul ated for C-oHYSRM 329.1202 (M) SEMou igJ320. 1212. $8Mal |

| -2

2) 149A t) os,
Wy B .OH SEM N H}~

64% 1 p H 787?
LyO p 56 6 09NH 7d 7 | nt er medf abe 7a' -
5- 10do- 3- ((E) - st yFyl ) -£"R2- tri met hyPsl | anyl - et hoxyrref hy H4ndazol e:
Internediate 7a' was p ared from 5-nitroindazol e (Acroxet ganics, a
division of Fisher Scientific, Pittsburg, PA) in five steps according to
the nethod used to grepare
6-1 ado- 3- ((E) - st yraal pesl- (2-trl met hyIaEMI anyl - et hoxynet hyl ) -4 H i ndazole from
6- 10 nitroi nda (Found in: I% %,9%8,?{79. at at g7pdlent application
" Conpounds and (Ph?hwmutl ﬂ ) rotein Ki nases,

and Met hods f dr

40% /~NH X
e e
5 {a) Intermediate 7a’ - 5-lodo-3-{{E)-styryl)-1-(2-trimethyisilany}-
ethoxymethyl)-1 H-indazole:

Intermediate 7a' was prepared from 5-nitroindazole {Acros organics, a division
of Fisher Scientific, Pittsburg, PA) in five steps according to the method used to
' prepare 6-lodo-3-((E)-styryl)-1-(2-trimethyisilanyi-ethoxymethyl)-1 H-indazole from 6-
10 nitroindazole (Found in: Kania, Braganza, et al., patent application “Compounds and
Pharmaceutical Compositions for Inhibiting Protsin 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
Serial No, 60/142,130, filed July 2, 1999, incorporated by reference herein in its
entirety.): "H NMR (CDCls) § —0.06 (s, SH), 0.89 {t, 2H, J=8.4 Hz), 357 {1, 2H, J=
15 8.4 H2),5.70 (s, 2H), 7.29-7.44 (m, 6H), 7.59 (d, 2H, J=7.0 Hz), 7.67 (dd, 1H, J=
8.7, 1.5 HZ), 8.36 (s, 1H).
(b) Intermedliate 7b’ - 5-lodo-1-(2-trimethylslianyl-ethoxymethyl)-1H-
indazole-3-carbaldehyde:
Ozone was bubbled into a solution of 5-iodo-3-styryl-2-SEM-indazole 7a' (4.93
20 g, 10.35 mmol) in dichloromethane {500 mL) at —78 °C. After 20 minutes the solution
color had changed from orange to deep blue. The mixture was purged with Argon for
30 minutes to remove excess ozone, then dimethylsulfide {(1.29 g, 20.7 mmof) was
added, The cooling bath was removed, and stirring continued until the internat
temperature reached 15 °C, about 2 hours. The sojution was washed with water (2 x
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Use", p. 52, line 10 to p. 53, line 26; and p.59, line 16 to p. 60, |ine 4,
U S Provisional Serial No. 60/142,130, filed July 2,1999, incorporated by

referenc inits entirety.): 1H NWR (CDCl S 0. 89
(t, ?V&@‘és%%l& 3.57 (t, ZH?/ ?] = 15 8. 4(Hz) g?s 70 1‘(%81"&%3%6147#79%9 7.44

(m6H) 7.59 (d, 2H,J=7.0Hz),767(dd|H,J—87 1.5 Hz), 8.36
(s, 1L H. (b) Internediate 7b" -
5-1odo-1-(2trinethylsilanyl-ethoxynmethyl)-1 f Indazol e-3-carbal dehyde:
Ozone was bubbled into a solution of 5-1o0do-3-styryl-2-SEMindazole 7a'
(4.93 20 g, 10.35 mmml) In dichloronethane (500 nL) at-78 C. After 20
m nutes the %@h\hi.ldmﬂowuhmﬂeﬁmsﬂlmglmedmﬁw -tRyrifieation BY ue. The

M Xture Was gt gkt ehrdfn &thg % gﬁ&aﬁ‘lﬂﬂxﬂﬁes é!foidbﬂﬁldﬁhﬂ%%s(&mzone t hen

di met hyl sui fide (1. 29 )&?ﬁé?? gﬁgPﬁy&- 'fé’orrpéggfhs reached 15

removed, and S9%)asiaygl
C, about 2 I(pzlﬂ.sd ﬂ'th)saJTBI(s m,M(mthaawwh Adi(dd, 1H2 Jx= 84 10 01/ 53268
PCTI USOl/ 013]17 ,";h (% )over magnesi um sul fate, filtered and
concentrate F%rl 1cation SI I|ca eI chronat 0 raphy (10% et hyI acetate

i n hexanes) affo(‘-‘dlé'ﬂemm dgzol 2l S-1080-14¢% | | ow 0i | :' H NMWR
(CDC13) 5 Otrﬁﬁatﬁﬁsnaaweth&yaﬁtm)-1mhuame: 8.4 Hz), 3.56 (t, 2H J = 8.4

% g ;i (: 2||:3‘ i%"'@ ga@"'}'ﬁ? % tsg"i)lr%ﬂ) HEM(;gﬁo,ﬂthF,e] 8.8, 1.5 5
tl-Benz Olnﬂ.cﬁﬂeﬂ 1-%P§Qnyle@dﬁw QJQ 9. 6.8t mmah pyd g?mm sultuy W 2Znyl)- 1
H-indazojee: nifiolR THelmiktin® Wa® heatddie 98 eC éilsathiXor 1. 50houfs, Esbledm®iopmi N DVF (130

St (o, 5dgpergu: SIS RT e&%‘i{gﬂgﬂ‘%&@’m‘fﬂﬂhﬁ%ﬁ% Tbath for
14.5 hours, w&ule@dsﬂtwaﬁeéemepmwmweﬂ%merﬂqoﬂnlét acet ate (500
n). The sol digdnielayéPias s \shad with saturdteddducus@bdian bicambesle (1Q0e)s sodi um

hi de (1 t hed
Mth satut aﬁé"ﬁws %%%zf@%ﬁﬂméﬁﬁeg%')&%ﬁ%% i reboniRy!af" FRCMCH 0
nL), drited dudfiediygiieasgelphremategrerhy (29 %@WWME@%@?@AP&P "aH\!r315 purified
by silica gefe ﬁumﬂw&m&w:@&ﬁ%mﬁ&ybm&oﬁﬂhmn& dtbmdpel)amb gi ve inpure

Z)ﬁr eagca palégié 449%/2% polaf\gﬁpbg 6%\,&#% J‘@?&&% %% hﬁ,ﬁanes af f or ded
acet at e/ hexa(BM§P-ds) mms. W(ﬂ@b" #7@ He) 368 (1, 2ht)/ = 19 D). §§7 $H J =7.9
t|2)7 23H§9 (taH %Has (¢, 2H) 7%2*(3)%1 95702 hg), 7.784)84 (h, 89, §.93 (s2ﬂl)), 1g152H(R(|3/B 1H J
cal éul at (&1%% fﬂ'b% %@ggfsz ﬁ#—'ll d%? g%'ﬁ‘&%ﬁﬁ’;@@” } | nt er nedi at e
7d" - 3-(1 H Benfdlintemmediate 7d’y(3)(1 &Mﬁﬂﬂﬂ%ﬂ%mﬂmoxv-phenv
(2-trimethylsilanyl-ethoxymethyl)-1H-indazole:
2M aqueous sodium carbonate solution (6.4 mL) was added to a solution of
7¢' (2.50 g, 5.10 mmol), 4-methoxyphenyl boronic acid (1.01 g, 6.63 mmol), and
25 ftetrakis(triphenylphosphine)palladium (0.59 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 ethy! acetate (300 mL) and a mixture of saturated aqueous
sodium chloride (100 mL) and water (100 mL). The organic layer was dried over
magnesium sulfate, filtered, concentrated, and purified by silica gel chromatography
30 (20% ethyl acetate in hexanes) to give a dark brown solid. Precipitation from
dichloromethane/hexanes afforded pure 7d' (948.6 mg, 40%) as a white powder : R;=
0.13 (20% ethyl acetate/hexanes); 'H NMR (DMSO-d;) 3 —0.10 (s, 9H), 0.85 (t, 2H, J
=7.9 Hz), 3.63 (t, 2H, J=7.9 H2), 3.82 (s, 3H), 5.91 (s, 2H), 7.10 (d, 2H, J= 8.7 Hz),
7.23 (m, 2H), 7.43 (m, 1H), 7.54 (d, 1H, J=6.8 Hz), 7.69 (d, 2H, J= 8.7 Hz), 7.80
35 (m, 1H), 7.82 (d, 1H, J=8.9 Hz), 8.70 (s, 1H), 13.08 (s, 1H).
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(2-trinethylsilanyl-ethoxymethyl)-1 Hindazol e 2M aqueous sodi um car bonat e
solution (6.4 nL) was added.to a sol utlon of (2 50 g, 5.10 nmol),

4- met hoxyphgoylshes oni ¢ aci d (1.01 g, "6.63 rrm)l) %and 25 PCT/U 01/0147

tetraki s(t(phenyl phosphi ne)pal | adium (0.59 g, 0.51 mmol) f 4 é. oxane (35
m.) and nethanol (15 nL). The m xture was heated to reflux for 5 hours,
then cooled and partitioned between ethyl acetate (300 nl-) and a m'xture
of saturated aqueous sodiumchloride (100 nL) and water (100 nmL). The
organic | ayer was dried over magnesiumsulfate, filtered, concentrated,
and purified by silica gel chromatography 30 (20% et hyl acetate in hexanes)
to give a dark brof® @@W&TPNWPPMWdﬂd-NWdMWWI hexanes

af forded pure :?,d'azo[3948 6 ng, 40% as a white powder : Kf .13 (20% et hyl

5 L AR e g ks, o
8.7 Hz), 7. 23at(-78 QwasVeitedmm bordn tribromide §1.0 ¥dn didhidrométhanef4.83 i)l . 7. 69 (d

oH, J = 8.7 Hz 70 1
i 1308 (% ?"ﬁ;?"‘% was el 17 bk i e gt raci '5(@3%? AW
H Benzol ni dazdPmpergiume. Mater ( Mﬁw@ﬂﬂ?érﬂfﬁ)‘helmﬂumﬁ"%%%aﬂﬂomol ution of

i nter medi at e 7Adinpdratdiddoreniayd). Thé3ol0lohwas tréatéd vithl 3MPéoRIuA Hydrotide $Bition at - 78 C

t ted rtbqféé) 0 5 The
\évglsut rgﬁ \i/aswst%l re é]-(')r '1?,}Rﬁﬂourgétén\?|?\0'\étvdypacg{a%25 EQF{EI hﬁFé’b'Bpﬁ‘?ﬁal I y war m
to room tenperganisextracisayere driedevermagnesium , filtaned, anti congentratade al | owed t o
stir at roton Rusfigatsrety.sliea §e) bhrﬁméﬁﬂﬁphﬂ%&ﬁ}ld&é@@m‘ﬁéﬁan%)%&ﬁgdw th 3M

scetate (3 x J375 0 4 30a uhio bi20=0iat Oy pariiihedt o R over
magnesi um sul f(BM8O-a) 4 3.82 (8. BH) 708 (d. Rt ¢ nBI9HZT.211D, 2MH); 75BTaBi(ayBH)y Silica
gel chronmat ogredey, t Ayl b,@égdp[ (60.5 ng,
5699 as a whi to 1‘%%96@%) %%g ﬁ” Ahah%%%ate hex&% ?”i H NWVR

(DVBO- de) S 3. 520PE Iphenoh (1, 2H), 7.53-7.78
, 1 H. Anal.

(m 61-1), 8.66 (s

(C21H16Na0' 0. 250HZC12 *Benzoi m dazol -2 yl)-1
H | ndazol - 5- vg- phef 09: IS ¥ A m xture of anisole
7"(44.6 ng, 0.13 I) ang pwi?ﬁ"he hy 12 nmg, 7.9 mol) was

heated in a 180°C 3 hour $O°TI% pygi dfnd salt is |iquid

12. 96 (a 1 , 13.
rrple8

15
A mixture of anisole 7’ (44.6 mg, 0.131 mmol) and pyridine hydrochioride (912
mg, 7.9 mmol) was heated in a 180 °C oilbath 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 sodium bicarbonate (15 mL).
20 The aqueous layer was further extracted with ethyl acetate (3 x 20 mL). The
combined organic extracts were dried over magnesium sulfate, filtered, concentrated
and purified by silica gel chromatography (50% ethyl acetate/hexanes) to give pure
phenol 8’ (29.4 mg, 69%) as a pale yellow solid: R, = 0.23 (60% ethyl
acetate/hexanes); 'H NMR (DMSO-d;) § 6.91 (d, 2H, J = 8.4 Hz), 7.21 (m, 2H), 7.53
25 (m,3H),7.68(s,2H), 7.75 (d, 1H, J= 6.9 Hz), 8.61 (s, 1H), 9.53 (s, 1 H), 12.98 (s,
1H), 13.63 (s, 1H). HRMS calculated for CoH,4N O 327.1246 (MH"), found 327.1253.
Anal. (CzoH13N400.8 DMSO) C, H, N.

Example 9": 3-(1 }'I-Bonzofmldazol-2_~_ylms-methogtz-methxl-gnenylﬂH-

indazole
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at this tenperature. After cooling to roomtenperature, the m xture was
partitioned between ethyl acetate (20 nL) and saturated aqueous sodi um

bi car bonag 01(,%%68n1_) 20 The aqueous |ayer was further gdg@asofgy W th et hyI
acetate ( The conbi ned organic extracts were dried over

magnesi um sul fate, filtered, concentrated and purified by silica gel
chromat ography (50% et hyl acet at e/ hexanes) to give pure phenol 8 (29.4
ng, 69% as a pale yellowsolid: R = 0.23 (60% ethyl acetate/hexanes); 1H
NVR (DMSO-d&) 8 6.91 (d, 2H, J: 8.4 Hz), 7.21 (m 2H) 7.53 25 (m 3H),
7.68 (s, 2H), 7.75 (d, 1 H J 6.9 Hz), 8.61 (s,1 H, 9.53 (s,1 H, 12.98

(s, 1 H, 13.63 (s,1 H. HRMS cal cul ated for CZO—|14 . 1246 (M)

f ound 327. 12@3. Anal . (CZOH12N400 8 DI\/BO) G Ie 9': 3411
*Benzol mi dazoN"2- v*543- et Nexv- 2 ohen | ol e 48 WD 01/53268
PCTI u501/014 Ha {9 peppac z) f"? NHNOg. \  ~( KC: DNO
DVBOO\ i 6“2055‘—’9 SEMW N% N. TBAF, | (/ N
PdCl Ddl\/ppf)Na o?, N H2 THF 7 2CF NHB80Bv NH 30% 7¢, §' 5 H NN v NH
Nb (a) Internediate 9a'- t hoxy-2 et hyl - phenyl amine: A suspension of

2-met hyl - 3-ni troani sol e (AI drlch Chem cals) (8.87 g, 53 nmol) 10 and 10%
pal | adi um on carbon (800 ng) in ethanol (400 nL) was shaken under 40 psi
hydrogen for 1 hour. Afger filtration through a Cel gfg pad, the solution
was concentrated apd |fied913,y silica gel c m;fogr aphyg30% et hyl

acetate in HzNCHzCHoNHp,
THF, 70°C

30%

(a) Intermediate 9a’- 3-Methoxy-2-methyl-phenylamine:
A suspension of 2-methyl-3-nitroanisole (Aldrich Chemicals) (8.87 g, 53 mmol)
10 and 10% palladium on carbon (800 mg) in ethanol (400 mL) 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% ethy! acetate in
hexanes) to give aniline 9a' (6.94 g, 95%) as a slightly orange oil: R¢= 0.20 (25%
ethyl acetate/hexanes); 'H NMR (DMSO-ds) 3 1.88 (s, 3H), 3.68 (s, 3H), 4.74 (br s,
156 2H), 6.17 (d, 1H, J=8.1 HZ), 6.26 (d, 1H, J= 8.1 Hz), 6.81 (t, 1H, J=8.1 Hz). Anal.
{CgHy4NO) C, H, N.
(b) intermediate 9b’-1-lodo-3-methoxy-2-methyl-benzene:
3-Methoxy-2-methyl-phenylamine (5.28 g, 38.5 mmol) was diazotized
according to the method of DeGraw, et al. [DeGraw, J.1.; Brown, V.H.; Colwell, 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: : Ry = 0.63 (10% ethyl
acetate/hexanes); 'H NMR (CDCl3) 8 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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hexanes) to give aniline 9a" (6.94 g, 95% as a slightly orange oil: Rf =
0.20 (25% ethyl acetate/hexanes);1H NMR (DIVISOQ 8 1.88 (s, 3H), 3.68 (s,

3H, 4.74 GRgyssd 2H). 6.17 (d, 1 H J = 8.1 Hz). 6.26 (,gmg(,lmu-,a_sl
H). 6.81 (t, T H J =8.1H). Anal. (CsHL | NO C H, K. (b)

I nternedi ate 9b' - 1- Iodo 3- met hoxy 2-net hyl - benzene:

3- Met hoxy- 2- net hyl - phenyl am ne (5.28 g, 38.5 mml) was di azoti zed

according to the nethod of DeGraw, et al. [DeGaw, J.l.; Brown, V.H;

Colwell, WT.; 20 Morrison, N E., J. Med. Chem 17, 17,762 (1974)],

I ncorporated herein by reference, affording a | odide 9b' (4.17 g, 44%

as a yellow oil: (cmnwmmqe&m-memw- e}l MHM&;%@S')BMGFHYNNR (CDCl 9)

8236(s HM ana), 6.81 (m 2H), 7.42 (dd, 1 H J =7.5 1.5
49 |:

32 8 PCT/ S 477 i.pternedi ate Sc' -
2 (3 Met hoxy 2met h F BT%' g%‘!‘%?"f"éﬂ%@?'ﬂgr mmop 3. 2] di oxabor ol ane:
1-1 odo- 3- et h@qpxmcqhbmmb@:mesgmm gqtasmn@cmsl(qm g, 46.0 mmol),

Si s( pi nacolgat g)“gu %ﬁﬁ, %@T i) 51 g, 46.0
mmol), 5 and I'a osphino)ferrq en ’l| or adiun(11)
(625 ng, O. 766’° sr'vvév Q%épég%ﬁbbﬂ‘ |ﬁ33'/i3(§°(°%"‘m temarawéfeéh heug, 80 C

i nt er nal t enpastertcsolingf the m&tdmusduluwdwﬂmlumﬂ(umnutmmdwmamm diluted

wi th tol uene 50@,5”%%@] pat 9«%@@ ver

magnesi um sul ?g‘?e%&? tere ggconce@tg?egtzaengm%g cgttll (%éntﬁ by silica gel
chr omat ograph?”f@ef@’%M%W(sﬁg%afh&*ﬂ“ﬁé’k%@eﬁ)%”&"dﬁﬂ’"ﬁﬁﬁ'&hl c ester 10
Sc' (19.619, 92999.6.4, 52%)as & whiteCtrystdlink SoIRICRS00.270(5%8thyFacBtat/hekdfs)et hy |

tate/ h ; , , 3.81 :
o oot s ALl o (0 143
= 7.5 Hz). Andil4(y JE b a4y VH3- (1
HhBenlzg)l flﬂ ?5212?| % Intdrmedialé Do thtH-ﬁeﬁi&idimbzol-a-yl)-ls-(:(sj-metl}oxy-z-lt{:setlgl- gi

en ri me et hgxyne ndazol e: ueous sodi um
Ear bgnate sol LR'PBH'S' %*7?4“?%' ﬂ‘?l'é'h’*f"&"@i%l&l uti on of 78 (519. 4 ny,
1.°06 mmol )18 boronu%,queetlwtgoca@m@w&%z}asmhbﬁf)sadmﬁsmwo"f)f
bi s(di phenyl ph@?@i@cﬂﬁ& f1%rrﬁﬁ<§m§dilbrﬁ&'dswr§9 béz%ihg;(dslw)m&l)‘lﬁnd% ™, 0.053 mmol)

It Eeﬁwsool ed gh%(d"%ﬁ'r'mh??phW@%"B‘éﬁ'\ﬁ&éﬂ‘”@ﬁ*#"ﬁ@b “? a9 ég%t '?g}é‘ﬁg rr]nog{ 3r e

of saturated §@uelduIhediduedivasiheatbd mm7§éc@wﬂmy4&tMmmemmndL) The
organic | ayer nédi b&ﬁeéi\\éﬂi’ylaoﬁﬁfim'ﬂmaﬁ&'hm&@aoffshiul-ﬁd%ﬁued&@ncent rated,

N e el g EAE S o o et e U
magnesium sulfate, filtered, concentrated, but 'H NMR of this crude material showed
only 60% conversion. The crude mixture was redissolved in DMF (12 mL) and
additional boronic ester (253 mg, 1.01 mmol), catalyst (140 mg, 0.17 mmol), and
sodium carbonate solution {2.65 mL} were added. Stirring was confinued at 80 °C for

25 15.5 hours. After the same workup as above, crude 'H NMR showed less than 5%
7¢’ remaining. Purification by silica gel chromatography (10 to 30% ethyl acetate in
hexanes) afforded 9d’ (410.7 mg, 80%) as a white foam: Ry = 0.37 (30% ethyl
acetate/hexanes, same as 7¢’); 'H NMR (DMSO-d;) 8 —0.10 (s, 9H), 0.85 {t, 2H, J=
7.9 Hz), 2.06 (s, 3H), 3.64 (1, 2H, J = 7.9 Hz), 3.85 {8, 3H), 5.92 (s, 2H), 6.92 (d, 1H, J

30 =7.2Hz),7.02(d, 1H, J=8.3Hz), 7.17-7.30 (m, 3H), 7.47-7.563 (m, 2H), 7.70 (d,
1H, J=7.7 Hz), 7.90 (d, 1H, J=8.7 Hz), 8.45 (s, 1H), 13.09 (s, 1H). Anal.
(C2eH32N40,8i0.3H,0) C, H, N.

{e) Example 9’ - 3-(1H-Benzoimidazol-2-yl)-5-(3-methoxy-2-methyl-
phenyl)-1H-indazole:
35 In an analogous manner to example 3, treatment of intermediate 9d' with
tetrabutylammonium fiuoride afforded 9' (47.2 mg, 30%) as a white powder: R;=0.23
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addi tional boronlo ester (253 ng, 1.01 mml), catalyst (140 ng, 0.17 mmol ),
and sodi um carbonate solution (2.65 nL) were added. Stirring was conti nued
at 80 C fyahorf32685- 5 hours. After the same workup as aboseruseimggr 1H NVR
showed | ess than 5% 7c¢' remaining. Purification by silica gel
chromat ography (10 to 30% et hyl acetate in hexanes) afforded 9d' (410.7

, 80% as a white foam R, = 0.37 (30%ethyl acetate/hexanes, sane as
7¢'j;1 HNWR (DMSO-4) 8 -0.10 (s, 9H), 0.85 (t, 2H, J= 7.9 Hz), 2.06 (s,
3H), 3.64 (t, 2H, J=79Hz) 385(s 3H) 592(s 2H) , 692(d 1H J
30 = 7.2 Hz), 7.02 (d, i H, 8.3 Hz), é" 47-7.53 (m
2H), 7.70 (d5%n1emanolmnchlovbmqu9), "HNMB ('PMSOideNZQ"(S. )-73%;& 3H), 45 (s, 1 H),
13 09 (5. 1 gd /o= 7 AMAHOAERIL dr RHPAR (3, SH, Pbo GehHEraDl € 9~ 3 (1

e I R e R

tetrabutyl ar(scdhl)lAmf (Gm'IuNi@'QﬁHzO)Gd'diN? (47 2 ng, 30% as a white powder:

Rf 0.2 RANO RN yép_é i . a0 et hane) ;' H

NI\/R(DNS ds8 ) : 91 (d 7.4 Hz), 7.01

(d, 1 H J . IH'J:8715HZ)750

(m1H), 7.68 (d] 2 . y M.96 (a, 1 H),13.66 (s,

1 H. Anal. ¢ 3H2 HR 10': 343-(1

H. | Benzol ni dazo iNpd aZ@k- 8A- 2- q HH NN 110 \ / AN
i@’ als

synt heti c net hod anal ogo phenol S, by trea t of 9° (31.6 ny,
0.089 mml) with pyridine drochl ori de yi el ded phesdl 10 (20 8 ny, 70%

as an off-white s HNI\/R 10
(DVBO-c) 8 2.04 %"g t{"%%méme}'i%’ %ﬂzg')w“g 2‘3“’ | = 7.7
Hz), 7.08 (ttfea"'P“F-Pf 93( 61"97°PE mmel) wih pyiiding hydreqhicride yielded:p Fa‘)' 1"7 39 (dd, 1
g 3% ( 8. 7, 425:8 hig) 70%).4s @n ofi-whitel soliti: RA- 021%60% pthyl dcdie/hesanét)) 'H NMB? (s, 1 H,
S, U or i

C21H, 6NA 6’13?@“?%’2 755%7&5 (s dpyBrs 1y e, B . E@ PR J’?B\/ECH) C H,
N. 15 Exanpl®éhds? «),zrmwr-aﬁemwml.mww Hi=iBr el H7) 7 50,

1H J = 7.5 Hz), 7.68 (m, 2H), 8.39 (s, 1H), 9.39 (s, 1H), 12.95 {s, 1H), 13.64 (s, 1H).

HRMS calculated for CaiH:gN,O 341.1402 (MH*), found 341.1410. Anal.

(C21H1gNsO*1.0MeOH) C, H, N.

ONHd H AN %Rk / NH 709{)/'“}& 9' N 10' Phénol prepared by a

15 Example 11: 5-(2-Met henyl henyl-1H-indazole
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WD 01/ 53268 PCT/USO /01477 o H 1) SEM Cl, D EA CH3CN, AT NH21VFiz EtOH RT
2) seMCl, SICK, TBABr, taoluene. FAT 80% OgN-%.75% 11a SEM PEM 1) NeNQ2,
AcOH, HZo. wofasssss N Hy PdIC, EtoAc 2) KI, H20. '3 Cto A,ngmj},l“ﬁS% 25% i
/, KIN 07 A 11b 110 11d off nPkPd. -~a~s. H (P TBAF, THF, 60 C H O

dioxene. ! CI ' 64%80% 1le * 11 (a) Internediate l1lla -

5-Nftro- 3- phenyl -1 H4ndazol e: 5 To a sol ution of

2-chl oro-5-ni trobenzophenone (15 g, 57 mmvl) in ethanol (300 nlL) was added
hydr azi ne nonohydrate (50 nL,1 nol). The resultant solution was stirred
overnight (16 hrs.) at anbient tenperature, then poured into water (2L) and
stirred for an additional 2 hours. The precipitate that fornmed was
col | ected by f||trat|on washed with vvatHer &3&%‘5} 90 ni.) and air dried to
give 5-Nitro-3sph nI- H-hupdaiogke 10 M masayellowsolld
11-1 NVR (DVBO-d{) I8 Y748 (Thes T M, .3 Rz 7 58(dd, 2H, J =
7.1, 7.4 Hz), 7. 1H J=292Hz), 01 (dd, 2H, J =1.3, 7.1 Hz),
8.25 (dd,1 H J =2.1, 9.2 Hz), 8.91 (¢ya H J=21Hz), 13.88 (s, 1 H).
Anal .  (C13HON302) C, H, N. (b) Intermediate 111b - 5-Nitro-3-phenyl-I-[2-
15 (trinethylsilanyl)ethoxynmethyl)-1 H indazole: Dl sopropytethylamne (15
nm., 86.1 nmol) was aggded, dropw se, E‘p a solution, of 5-nitro-3-phenyl -

Hindazole 1l a ( D 4yc3edro! ) - R0 FECRAR | t hoxynet hyl

chloride (15 g |+-e—(—4-eﬁ—m_~)——>'l" sultant reaction
m xture was stirred af¥i ent " tenp ature For 2 hour s, n poured 20 into
water (1 L) and ex ted with eth cetate (3 x 300 The conbi ned
organic 52 WO 01)83268 PCT/ US01/'81477 extracts were dfi ed over sodium

sul fate and concentrated. The residue obtained was dissolved in toluene
(40 nmL). To this sgujtion wer e added 2

%‘?,:mm TBAF, THF, 60°C
———————— ——t
8% ) 80%

(a) Intermed|ate 11a - 5-Nitro-3-phenyl-1H-indazole:

5 To a solution of 2-chloro-5-nitrobenzophenone (15 g, 57 mmol) in ethanol (300
mL) was added hydrazine monchydrate (50 mL, 1 mol). The resultant solution was
stirred overnight {16 hrs.) at ambient temperature, then poured into water (2L) and
stirred for an additional 2 hours. The precipitate that formed was collected by filtration,
washed with water {2 x 100 mL}) and air dried to give 5-Nitro-3-phenyl-1+indazole

10  11a(13.1 g, 80%) as a yellow solid: 'H NMR (DMSO-ds) 5 7.48 (it, 1H, /=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=2.1, 9.2 Hz), 8.91 (d, 1H, J= 2.1 Hz), 13.88 (s, 1H)}. Anal.
{C1sHgN3O2) C, H, N.
(b) Intermediate 11b - 5-Nitro-3-phenyl-1-[2-
15  (trimethylsilanyl)ethoxymethyi]-1H-Indazole:
Diisopropylethylamine (15 mL, 86.1 mmol) was added, dropwise, to a solution
of 5-nitro-3-phenyl-1 H-indazole 11a (13 g, 54.3 mmol) and 2-
(trimethylsiyl}ethoxymethyl chioride (15 g, 90 mmol) in acetonitrile (400 mL). The
resultant reaction mixture was stirred at ambient temperature for 2 hours, then poured
20 intowater {1 L) and extracted with ethyl acetate (3 x 300 mL). The combined organic
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(trimethylsilyl)ethoxynmethyl chloride (3 nL, 17 mmol ), tetrabutyl anmoni um:
brom de (500 ng) and silica (40 g). This mxture was stirred overni ght at

anbi ent egpezadsure, 5 then filtered. The filtrate waspcaspeauent |y
concentrated. Silica gel chromatography (5% ethyl acetate/ hexanes) provided

11 b (15 g, 75% as a yellowsolid: 1 HNW (DWwO-d8) 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, I H J=0.7 7.4H), 7.60 (dd, 2H J =7.1 7.4 Hz), 8.00 (d, 1 H J
9.2 Hz), 8.02 (dd, 2H, J =0.7, 7.1 Hz), 8.35 (dd,1 H J = 2.1, 9.2 Hz),
891(d 1H J=21 10 Hz) syg'lnterrredlate 1llc -- )
5- A no- 3- pHeRxtiadts werp gnqctcrvempwm g And goncentrated, Therenidup pbiainedwas ol e: A
If_nl_?('fgre Ff Xidsblvécdin BiUehe |mL) ‘fo'&hétsblumtvhydéudbmyl ) et hoxynet hyl]( 1 )
| ndazol e 1g)in
et hyl acet at@"legﬁgiyﬁfﬂ xmee_gly(Ng e“:?'rre 'r anq%rmsp Nere o? hydrogen
over ni ght . T(6QO mg)cand siiea (49 g)- ahemmmsweavwemmmwtw
E&Q/E ent 1 ;y; © i PBholYFrid b Edosba Ganﬂ?&ﬂ%:erﬂﬁte& Siitagel chEdShid 2;4 ] R
a
501 (Hphetasptadelanesiprousd 118 (gl rifap g oo st og (55 77 0 (g
1 H J = 1. aommw,ys-:oM((s.tsH).naa(t 2H.—J=978HZ)73.62 (2H, J& UITHH®D. 911(sH J = 8.8
7.50 ( J 5 7.2 Hz).
(d) e rrec%gt?éi( 1H; L 027 774|-§z).7hsen9‘f '718774950'8086 1H, e &2

|
et hoxynet hy! 2 %(ﬁﬂ&"z'o'l’eo-’b?rﬂe? I'il’C'% 2§$ %gééjrﬁgr’)‘%ﬂas di ssol ved

in a mximreHz)f acetlc acid (300 rrL) and water (50 nlL). The m xture was

cooled in an iceg i te ?ﬁe é&'%@gh%fﬁr'ﬁ J)@_@"M ﬁﬁ, s slowy added a

sol ution of sodi u In wa 0 m) at such a
rate to nai rﬂth?’ﬁ!“lemi"h EHpEa%9Ie: t enper at ure bel ow 3 C. The resul t ant
di azoni um sol ut i anmixte® ofS-nitroacphahyl-d-{Z>(thrnethylslianyl)ethgmethil]-siHndazoten of

POt 2231 U | i i ok s 1o ot ddoy = o ) 200e

to the reacti action tenperature
bel ow 3 1 qu@@wwmosrpafe %Mmﬁhw%@? FRagYRN mixuo RS | y
equi | i br at i reiteded thraughcélita) then abnuestratdd o pmvideleic(da.eu 2f%)asawhite was poured

Lgﬁfgl \Igvgée(r)r E:]anl CﬁbM r a&s@%&é‘(ﬁt?ﬁ ngt) rbvéa:(b dﬁ.ﬁ%& gu ngX%I-EdQ oncenﬂlgt ed |
Silica gel HaSMePOY ?ﬁbﬁ@(%%*b@ﬁ?l(dda&'é’t"a‘t Te? BeHRLI12 G Yhivad B 11 d (4 g,
25% as a yehd)@ws7 (19ilH, JibisNNRHt)DNEHdJB)I L= 8.9H7. 58(dd92l|) JIBIAL, 2H J=
15 o) 2 T g dbardbdtl ) 0 8 C9) S5t 0y ot
PCT/ USOl / 01477  {d){iptermeciiate $id ?-'odp-aregwﬁ' (i m%t"!ﬂi"ayﬂ) 8.8 Hz), 7.94 (dd,
2H, J =1.3, ethdxyhitthyl]a+Hfiddzdle:
Intermediate 11¢ (12 g, 35.3 mmol) was dissolved in a mixture of acetic acid
(300 mL) and water (50 mL). The mixture was cooled in an ice-salt bath to -5 °C. To
25 this mixture was slowly added a solution of sodium nitrite (4.5 g, 65.2 mmol) in water
(10 mL) at such a rate to maintain the reaction temperature below 3 °C. The resultant
diazonium solution was stirred at 0 °C for 20 minutes. A solution of potassium iodide
(6.5 g, 39.2 mmol) in water (10 mL) was then slowly added to the reaction, again ata
rate to maintain the reaction temperature below 3 °C. The reaction was left stirring
30 overnight, gradually equilibrating to room temperature. The crude reaction mixture
was poured into water (300 mL) and extracted with ethyl acetate (2 x 500 mL). The
combined organic extracts were dried over sodium suifate and concentrated. Silica
gel chromatography (5% ethyl acetate/hexanes) provided 11d (4 g, 25%) as a yellow
oll: 'H NMR (DMSO-d;) § -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 (it, 1H, J = 1.3, 7.5 Hz), 7.54 (dd, 2H, J= 7.1, 7.5 Hz), 7.67 (d,
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1H, J= 1.5 Hz). (e) Internediate 1le - 5-(2-Methyl phenyl)-3-phenyl-1-[2
(trimethylsilanyl) ethoxynethyl]-1 HIndazole: 5.Aqueous saturated sodium
bi car bonat qyd @/s8les Was added to a m xture of internedi aperdddnid3d0 ng, 0.3
nmnol ), 2-net hyi phenyl boronic acid (120 ng, 0.9 mvol) and

tetraki s(tri phenyl phosphi ne) pal | adi um(0) (25 nmg, 0.02 mml) in 1,4- dioxane
(10 nmL). The resultant reaction m xture was heated in a 90 C oil bath for
18 hours. After cooling to roomtenperature, the crude reaction mxture
was poured into 10 water (50 nmL) and extracted with ethyl acetate (2 x 25
mL). The conbined organic extracts were dried over sodiumsulfate and

concent r at ed. 1!§b-lf1=§§%V@rﬂ%ﬂﬂdﬂfg’r@ﬂwﬁﬂOM%?HW &éé‘th‘t‘é/ﬂa@@nes)
af forded 1lle (mO,Q_mHz;MxG) as an off- white solid: "H NWR (DVSO d8) 8

) 05\ 85 () anp @yimbagmpdlate sip > sJ2 Matnypfiodyiy 3 Shensh- iz Grimetpdangl ', 4
H J =1.5, 15em03vmm)wll-1mm 2H, J = 7.1, 7.4 H), 7.84(d, 1 H J =
0. 3he, 7,98 (d, Hﬁémmbwnwgm@wmwmmm (f)

Exanpl e 11 5 azgle;. Tetrabutyl ammoni um

fluoride (1.0f 'T"ﬁd'Q‘Fi P"&E-d%'ﬂ"‘f‘ phenydbaronis agid (320 M@, 8% edi at e 119
(100 ng, 0.24 mmnmadmklm&mlﬂhasbhmapauédium@)(zsm 8.02mhwof ind-was 20 heat ed

[ 60 C oil aggd;l' ' d

Ie>r<]t ?act ed O\IM td Eﬁéﬁéi%'é%i?%geu 5“4 %ﬁs" 'ﬁ%gss%%%ﬁl%) eai? racts
were dried ov&purgdtie(saclingle P&Wéewwwﬁ?ﬂ“i’ed’?i‘am rgxjure-waspopired fot ‘bmat ogr aphy
(20% et hyl10ac et (50 ey amnbaractes withi ethgacbtated2 Res ). Theconbined oaniay | -

s "S5 28 %’ﬁ'@%’ gl Bogiin Qo %ﬁ@‘%ﬂﬁage@ﬁ%%ﬁ&fe) S
=1.4, 7.5 Hz) ! O%wle%ﬂ!ﬁte'mxanef)ﬂfweﬂ11%7(1909?9)84%?884%" whitegolid: 'H g GHyz) |
anll (d(céoﬂ Nt bM*sdi)s-oﬁoQ&sHﬂdss@ttH Jl—%ciLHt},a?zﬂ(sm 3603,3Q, =, 1 H).

o Phenvi -5 12 SO PR A 2R i AN 054, 7 6 247 68 s ee

PCTI US01/ 05478 Hm?@@r(ﬂd PEM=F'81 SEhtz)(FER YR 8.8HAE8 (o) =difoxane, 90 C 1
~ 48% CF3  Hgz),7.99(dd, 2H, J=1.4,7.1 H2).

(f) Example 11 — 5-(2-Methylphenyl)-3-phenyl-1 H-indazole:
Tetrabutylammonium fluoride (1.0 M in THF, 2 L) was added to a solution of
intermediate 11e (100 mg, 0.24 mmol} in tetrahydrofuran {6 mL). This solution was
20 heated ina 60 °C oil bath for 18 hours, then poured into water (25 mL) and extracted
with ethyl acetate (2x 25 mL). The combined organic extracts were dried over sodium
sulfate and concentrated. Silica gel chromatography (20% ethyl acetate/hexanes)
provided 5-(2-methyiphenyl}-3-phenyl-1H-indazole 11 (55 mg, 80%}) as an off-white
solid: '"H NMR (DMSO-ds) 8 2.24 (s, 3H), 7.28 {m, 4H), 7.37 (dd, 1H, J= 1.5, 8.6 Hz),
25 7.38(t, 1H,J=1.4,7.5 Hz), 7.50{dd, 2H, J=7.1, 7.5 Hz), 7.64{(d, 1H, J= 8.6Hz),
7.91(d, 1H, J=1.5Hz), 7.99 (dd, 2H, J= 1.4, 7.1 Hz), 13.30 (s, 1H). Anal.
{C20H16N2#0.25H,0) C, H, N.

Example 12: 3-Phenyl-5-[2-{trifiluormethyl)phenyl)-1 H-indazole
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11d 128 H TBAF, THF, 60 C 74% F3 / 12 (a) Intermediate 12a - 3-Phenyl

5-
H

[2-(trifluoronethyl)phenyl]-1-[2 (trinmethylsilanyl)ethoxynethyi]-1
i ndazohgy ofiszdega Was prepared by a synthetic nethod ansimpgsewsisrp

intermediate lie. Palladiumcatalyzed coupllng of internediate 11 d with

-

J

J

2- (trffluoronethyl)phenyl boronic acid yielded 12a (48% as a white solid:
'"HNVR (DVMSO-d6) 8 -0.12 (s, 9H), 0.87 (t, 2H, J = 8.1 Hz), 3.72 (t, 2H
= 8.1 Hz), 5.62 (s, 2H),7.32(m 1 H 7.38 (It, I H J=0.8, 7.4 Hz),
7.48 (dd, 2H, J = 7.1, 7.4Hz), 751(m 10 1 H), 7.63 (dd, 1 H J = 7.2,
7.7 Hz), 7.66 (dd, 1 H, J—16 8.6 Hz), 7.75(m1 H), 7.82 (d, 1 H J =
8.6 Hz), 7.91 (d, 1 H J = $4i 7.96 (dd, 2H, J = 0.8, 7.1 Hz). (b)
Exanpl e 12 - 3-Phenyl 5- [2 ( oronet hyl ) phenyl]-1 H I ndazole: 12 was
prepared siml ar exanp Ay eat ment of 12a_ wipeM tetrabutyl anmoni um
fluoride affo -phen%Phr{'S"h ¢ Ne | uor omet h 3yl ]-1 /+ 15 indazol e
12 (749% as j e solii O c) (8™ 1H), 7.38 (tt,1 H, J
=1.3, 7.3 Hz), 7. (dd, 2H, 4g= 7.1, 7.3 1 H, 7.62 (dd, 1 H,
J=7.4, 7.7 Hz)\X.65 (dd, 1 H J =1.9, 8.6 3(dd, J =7.2, 7.5
Hz), 7.85 (d, MH J =8.6 Hz), 7.94 (d, 1 H, d2a= 1.9 Hz), 7.96 (dd, 2H,

5-

PCT/USO / 01477 OH B'OH SEM SEM

di

1.3,7.1 Hz). Anal. (C20H,3N2F3.0.1 H20O C, H, N 20 Exanpl e 13:
(4- Hvdr oxv- 2- et hvl ahenvl ) - 3-ahenvl -1 Hindazole 55 lii WD 01/53268
N% (Ph3P) 4Pd, Na2CO3, N "N N H20

e

oxane, 90 GaarSHi botc: 59%

74%

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

5 12a was prepared by a synthetic method analogous to intermediats 11e.
Palladium catalyzed coupling of intermediate 11d with 2-
(triflucromethyl)phenylboronic acid yielded 12a (48%) as a white solid: '"H NMR
(DMSO-d;) § -0.12 (s, 9H), 0.87 (t, 2H, J=8.1 Hz), 3.72 (t, 2H, J=8.1 Hz), 5.62 (s,
2H),7.32 (m, 1H) 7.38 (it, 1H, J=0.8,7.4 H2), 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-Pheny! 5-[2-(trifluoromethyl)phenyl]-1H-indazole:
12 was prepared similar to example 11. Treatment of 12a with
tetrabutylammonium fluoride afforded 3-phenyl 5-[2-(trifluoromethyl)phenyi}-1H-
15 indazole 12 (74%) as a white solid: 'H NMR (DMSO-ds) § 7.34 (m, 1H), 7.38 (tt, 1H, J
=1.3, 7.3 Hz), 7.49 (dd, 2H, J= 7.1, 7.3Hz), 7.52 (m, 1H), 7.62 (dd, 1H, J=7.4,7.7
Hz), 7.65 (dd, 1H, J= 1.9, 8.6 Hz), 7.73 (dd, J=7.2, 7.5 Hz), 7.85 (d, 1H, J=8.6 Hz),
7.94 (d, 1H, J= 1.9 Hz), 7.96 (dd, 2H, J = 1.3, 7.1 Hz). Anal. (CzoH1sN2F3¢0.1H,0) C,
H, N.
20
Example 13: 5-{4-Hydroxy-2-methylphenyl)-3-phenyi-1H-indazole
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13a H\ N ISAF, THF, 60 CN 76%H 0/1 13 (a) Internediate 13a -
5-(2-net hyl - 4-j 2- (trlrrethylsllanyl) et hoxymet hoxy]

phenyl } 3- pRed¥issstesl 2- (tri met hyisil anyl) et hoxymet hyi]-1 Ipb Hﬁ& $ 5 13a
was prepared simlar to internmediate 1le. Palladium cata coupl i ng of
internediate 11d with

(2-methyl -4[ 2-(trimethyl sil anyl) et hoxynmet hoxy] phenyl )boroni c acid yielded
13a (59% as a pale yellow foam 'H NWR (DI\/BOC) 8 -0.09 (s, 9H), 0.00 (s,
9H), 0.85 (t, 2H, J = 8.0 Hz), 0.92 (t, 2H, ,J = 8.1 Hz) 2.22 (s, 3H),

3.62 (t, 2H, J=8.0 Hz), 3.73 (t, 2H, J = 8.1 Hz), 5.25 (s, 2H), 5.85 (s,
2H), 6.93 (dd, 1 H j = 2.6, 10 8. 9HHz), 6.98 (d, 1 H J = 2.6 Hz), 7.22
(d, 1 H J = 8.3 Hz), 743gt OH) = 0.9, 7.7 Hz), 7.46 (dd, 1 H J

=1.3, 8.6 Hz), 7.52 gamd, 2§M .2, 7.7 Hz), 7.82 (d. sevH, J =8.6 Hz),
7.89 (d, | H J¢aed H), 7(&%P)(Fdd\|a2&j51, J = 0. N. (b) Exarrple 13-

5- (4- Hydr oxy- pheny| )H.Q-djokeaen 90 °C1 Hin : sas prepared
af forded 5-(4-hydr %

pal e yel I ow. sol i gy MR (DVBO-de) 6 2.17 (a, X ad, 1 H J = 2.3,
8.2 Hz), 6.70 (d, 1 H J =2.3 Hz), 7.08 (d, 1 H, 'J 13 8.2 Hz), 7.32 (dd, 1
H J =1.5 8.6 Hz), 7.39(tt, 1 H J=1.4 7.7 H), 7.50 (dd, 2H, J = 7.2,
7.7 Hz), 7.59 (d, 1 H J =8.6 H), 7.88 (d, 1 H J = 1.5 Hz), 7.97 (dd,
2H, J =1.4, 7. W@gﬁ(s 1 H, @ 322 (s,1 H. Anal.

(CZOHlsNZOO 8H2 N. 56 \i¢ A22€8 PCTI US01/ 01477 Exanple 14:

3- Phenyl - 5- (PVTTO-24-Vv1IJ-T H4nda | SEMN .4 SEM (Ph3P)4Pd,
Na2CC8, N N H20O, dfxane, 90™ lid 14a H

() Intermediate 13a - 5-(2-methyl-4-[2-{trimethylsiianyl) ethoxymethoxy]
phenyl)-3-phenyl-1-[2-(trimethyisilanyl)ethoxymethyl]-1#-indazole:

5 13a was prepared similar to intermediate 11e. Palladium catalyzed coupling of
intermediate 11d with (2-methyl-4-[2-(trimethyisilanyl)ethoxymethoxy]phenyl)boronic
acid yielded 13a (59%) as a pale yellow foam: 'H NMR (DMSO-d;) 5 -0.09 (s, 9H),
0.00 (s, 9H), 0.85 (1, 2H, J= 8.0 Hz)}, 0.92 {t, 2H, J= 8.1 Hz), 2.22 (s, 3H), 3.62 (1, 2H,
J=8.0Hz), 373 (t, 2H, J=8.1 Hz), 5.25 (s, 2H), 5.85 (s, 2H), 6.93 (dd, 1H, J=2.5,

10 83Hz),6.98(d, 1H,J=26Hz),7.22(d, 1H, J=8.3H2), 743 {it, 1H, J=0.9, 7.7
H2), 7.45 (dd, 1H, J=1.3, 8.6 Hz), 7.52 (dd, 2H, J=7.2, 7.7 Hz), 7.82 (d, 1H, /= 8.6
Hz), 7.88 (d, 1H, J= 1.3 Hz), 7.99 (dd, 2H, J = 0.9, 7.2 Hz).

(b} Example 13— 5-{4-Hydroxy-2-methylphenyi)-3-phenyl-1 H-indazole:
13 was prepared similar to example 11. Treatment of 13a with

15 tetrabutylammonium fluoride afforded 5-(4-hydroxy-2-methyiphenyl)-3-phenyl-1H-
indazole 13 (75%) as a pale yellow.solid: 'H NMR (DMSO-dy) § 2.17 (s, 3H), 6.66 (dd,
1H, J=2.3,8.2 Hz), 6.70 (d, 1H, /=2.3 Hz), 7.08 (d, 1H, J= 8.2 Hz), 7.32 (dd, 1H, J
=1.5,8.6 Hz), 7.39 (it, 1H, J= 1.4, 7.7 Hz), 7.50 (dd, 2H, J= 7.2, 7.7 HZ), 7.59 (d,
1H, J=8.6 Hz),7.83 (d, 1H, J= 1.5 Hz), 7.97 (dd, 2H, J = 1.4, 7.2 Hz) 9.28 (s, 1H),

20 13.22(s, 1H). Anal. (CoHsN20#0.8H,0) C, H, N.
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N TBAF, THF, 60 C 1 85% 14 5 (a) Internediate 1l4a - :
3-Phenyl -5-(pyrld-4-yl)-1-[2- trinethylsilanyl)ethoxynethyl]-1 H I ndazol e:
1l4a was simlar to exanple 1le. Pall adium cata i ng of

i nter mdﬁgﬁgﬁfaﬁ%wﬁh pyri di ne- 44boronic acid yiel ded 1%%?/(6%1’613{%)‘”23 a white.
solid: "H NWR (DMSO-c#) S -0.11 (s, 9H), 0.84 (t, 2H, j = 7.9 Hz), 3.62
(t, 2H, J =7.9 Hz), 5.86 10 (s, 2H), 7.46 (tt, 1 H J =1.1, 7.4 Hz), 7.51
(d, 1 H J =8.3 Hz), 7.56 (dd, 2H, J =7.1, 7.4Hz), 7.80 (dd,1 H J =
1.4,8.3 Hz), 7.85 (dd, 2H, J =1.6, 4.5 Hz), 8.07 (dd, 2H, J = 1.1, 7.1
Hz), 8.41 (d, 1 H J =1.4 Hz), 8.64 (dd, 2H, J =1.6, 4.5 Hz). (b) Exanple
14 - 3-Phenyl 5-(pyrid-4-yi}l Hindazole: 14 was prepared simlar to

exanpl e 11. E@MEmnﬂ'?Eﬂ;iah@émﬁamwt yl ammoni um f | uori de af f orded
3- phenyl -5- (pyri1d-4-yT)- I ndazol e X as a white solid: 1H NWR
(DMBO-aQ 8 7.43 (tt,1 H J =1.2, 7.6 Hz), 7.54 (dd, 2H, J 7.1, 7.6Hz), 7.72
(d, 1 H J =8.8 H), 7.83 (dd, 2HQH = 1.6,4.5 Hz), 7.84 (dd, 1 H J =

1.5, 8.8 Hz), 8.07 (dd, 2H, J =¢B@ml Hz), 8.40 (d, 1 H J =1.5 Hz), 8.63
(dd, 2H, J = 1.6, gﬁ]ﬁs Hz) 13. s, 1 H. Anal. (C18H13N3@ggH20) C, H, N
20 Exanpl e 14b 3nyPhenyl - 5- rd d=3-yl)-1 H indazol e 7N17. WO 01/ 53268
PCT/ USO1! 0147 NB 'OH S 3%,%%%%, ( Ph3P) 4Pd, "~ NNN
1120, di oxang’ N, i 66% 14h'y, H N TRAR £ ~60 C NN 79% 14b

76%
11d

TBAF, THF, 60 °C
>

85%

5 (a) Intermediate 14a — 3-Phenyl-5-(pyrid-4-yl)-1-[2-
trimethylsilanyl)ethoxymethyi]-1H-indazole:
14a was prepared similar to example 11e. Palladium catalyzed coupling of
intermediate 11d with pyridine-4-lboronic acid yielded 14a (76%) as a white solid: 'H
NMR (DMSO-dg) 8 -0.11 (s, 9H), 0.84 {t, 2H, J= 7.9 H2), 3.62 (t, 2H, J= 7.9 Hz), 5.86
10 (s, 2H),7.46 (it, 1H, J=1.1,7.4 Hz), 7.51 (d, 1H, J=8.3 Hz), 7.56 (dd, 2H, J= 71,
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, 7.1 H2), 8.41 (d, 1H, J= 1.4 Hz), 8.64 (dd, 2H, J= 1.6, 4.5 H2).
(b) Example 14 — 3-Phenyl 5-(pyrid-4-yl)-1H-indazole:
14 was prepared similar to example 11. Treatment of 14a with
15 tetrabutylammonium fluoride afforded 3-phenyl-5-(pyrid-4-yi)-1 H-indazole 14 (85%) as
a white solid: *H NMR (DMSO-d;) § 7.43 (it, 1H, J=1.2, 7.6 Hz), 7.54 (dd, 2H, J=
7.1,7.6Hz), 7.72 (d, 1H, J= 8.8 Hz), 7.83 (dd, 2H, J= 1.6, 4.5 Hz), 7.84 (dd, 1H, J=
1.5, 8.8 Hz), 8.07 (dd, 2H, J=1.2, 7.1 Hz), 8.40 (d, 1H, J= 1.5 Hz), 8.63 (dd, 2H, J=
1.8, 4.5 Hz) 13.39 (s, 1H). Anal. {CygH13N3#0.2H,0) C, H, N.
20

Example 14b — 3-Phenyl-5-(pyrid-3-vl)-1H- indazole
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5-(a) Internediate 14b' - 3 phenyl-(pyrld-3-yl}1-[2
(trlmethyisilanyl)ethoxynmethyl]-1 HIndazole: 14b' was prepared s

imlar to

I nt er nedi a sesPal | adi um cat al yzed coupling of interp@f}hﬁﬁm&;d Wi th
pyri di ne-3-boronic acid yielded 14W (66% as a white solid:

(DVMSO-4) 8 -0.10 (s, 9H), 0.83 (t, 2H, J= 7.9 Hz), 3.63 (t, 2H J=79Hz)
10 5.86 (s, 2H),7.43 (tt,1 H J =1.2, 7.5 Hz), 7.51 (dd,1 H, J 4.7, 8.0
Hz), 7.54 (dd, 2H, J =7.1, 7.5 Hz), 7.65 (d, 1 H J = 8.6 Hz), 7.73 (dd,
1H J=1.5 8.6 H), 807 (dd, 2H J = 1.2, 7.1 Hz), 8.18 (ddd, 1 H, J
=1.6, 2.3, 8.0 Hz), 8.32(d, 1 H J =1.5Hz), 856 (dd, 1 H J =1.8, 4.7
Hz), 8.90 (d, 1 H J = 2.3 Hz). (b) Exanple 14b - 3-Phenyl 5-(pyrid-3-yi)-1
Hdndazol e: 15 Simlar to exanple 11,0 r eat ment of 14b'" with

t et rabut yl ammoni um fl uori de afrﬁ phenyl-5-(pyrid-3-y|) 1 Hindazote
14b (79% asav\hlte I|d N DIVBOC)8741(ft,;sH J =1.3, 7.4
Hz), 749(dd1H‘h : 7.53 (dd, 2H, J= 7.1,¢ %"‘4Hz) 7.70
(d, 1 H J = 8. & 7. 76 (d(&hsP PHNaaﬁos 1.5, 8.7 Hz), wWdd, 2H J =
1.3,7,1 Hz), § dlt, 1 H FeO- "F9£8,79Hz) H J=15
Hz) 8.56 (dd, 20 1 J:1.7, 2I.7F|25 8799 (d, llH,/J P Hz), 13.35
(s,1 H. Anal. (C1BHAL3W3) C, H, l\ﬁG%ExarrpIe 15:

2- Met hyl - 3- 13- ((EEM vl)-1 Hindazol -5-yil-phenol 58 WO (F%%/53268

PCT/ USOL/ 01477 SEM TBAF, % Pdc12(dpp% N32009 N H2N@RCH2NH2, /N

DMVF, 75C N THF, 70 66%87% 7a' 15a" N'N ~i / 66% 9%i5b" NHd \ 15" / 1 1

(a) Internmediate 15a' - 5-(3-Methoxy-2-nejhyl - phenyl)-3-((E)-styr

trimethyl silanyl-eéethoxynethyl)-1 Hi
(571. Srenw, THE, éb2cnmol ) by a

from7a'

2H, J =
6.99 (d,

e: Internediate |5a' wa

LY

hgNic 5 method anal ogous

yl)-1-(2-
S prepared
to 9d',

yi el ding styryl anal og 1§g‘ (44NTBX , 8699 as a yellow oil: "H NMR
(DV8O-c) 8 010(5928 083( FA2H, J .1 Hz), 2.07 (s, 3H), 3.58 (t,
79Hz) é 5.79 (s, 6.91 (d, 1 H J =7.6 Hz),
1 H, =
14b
5 (a) Intermediate 14b’ — 3 phenyl-5-(pyrid-3-yl)-1-[2-

10

15

20

(trimethyisilanyl)ethoxymethyl]-1H-Indazole:

14b’ was prepared similar to intermediate 11e. Palladium catalyzed coupling
of intermediate 11d with pyridine-3-boronic acid yielded 14b’ (66%) as a white solid:
'H NMR (DMSO-d;) 8 -0.10 (s, 9H), 0.83 (t, 2H, J= 7.9 Hz), 3.63 (t, 2H, J=7.9 Hz),
5.86 (s, 2H),7.43 (it, 1H, J= 1.2, 7.5 Hz), 7.51 (dd, 1H, J=4.7, 8.0 Hz), 7.54 {dd, 2H,
J=7.1,75Hz),7.65(d, 1H, J=8.6 Hz), 7.73 (dd, 1H, J = 1.5, 8.6 Hz), 8.07 (dd, 2H,
J=12,7.1 Hz), 8.18 (ddd, 1H, J= 1.6, 2.3, 8.0 Hz), 8.32(d, 1H, J= 1.5 Hz), 8.56
(dd, 1H, J= 1.5, 4.7 Hz), 8.90 {d, 1H, J=2.3 H2).

(b) Example 14b — 3-Phenyl 5-{pyrid-3-yl)-1+#Iindazole:

Similar to example 11, freatment of 14b’ with tetrabutylammonium fluoride
afforded 3-phenyl-5-(pyrid-3-yl)-1H-indazole 14b (79%) as a white solid: : 'H NMR
(DMSO-d,) 5 7.41 {tt, 1H, J= 1.3, 7.4 Hz), 7.49 {dd, 1H, J=4.7, 7.9 Hz), 7.53 (dd, 2H,
J=7.1,7.4Hz),7.70 (d, 1H, J= 8.7 Hz), 7.76 (dd, 1H, J= 1.5, 8.7 Hz)}, 8.08 (dd, 2H,
J=1.3,7.1 Ha), 8.17 (ddd, 1H, J=1.7,2.0, 7.9 Hz), 8.31 (d, 1H, J= 1.5 Hz) 8.56 {dd,
1H, J=1.7, 4.7 Hz), 8.99 (d, 1H, J=2.0 Hz), 13.35 (s, 1H). Anal. (CsHisNg) G, H, N.
Example 15; 2-Methyl-3-[3-((E)-styryl}-1H-Indazol-5-yl]-phenol

58



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, 1 H. H (b) Internediate 15b" -

5- ( 3- Met Ry yrsdageet hyl - pheny|}3 ((E)-styryl)-1 10 | ndazop@Eiushobiaryvas
prepared simlar to exanple 3. Treatment of 15a' (211.4 ng, 0.449 mmol)
yi el ded 15b' (132.7 ng, 87% as a white foam R} = 0.38 (50% et hyl

acet at e/ hexanes); 'H NWVR (DMs5O-c) 8 1.98 (s, 3H), 3.84 (s, 3H), 6.91 (d,
1H, J= 7.5 Hz), 6.98 (d, 1 H J =8.1Hz), 7.21-7.61 (m 8H), 7.70 (d, 2H,
J =7.4 H), 805 (s, 151 H), 13.18 (s, 1 H. HRMWS cal cul ated for
C23H20N20 341.1648 (MH), found 341.1638. Anal. (C22H2ON20 02H20) C, H, N.
(c) Exanple 15 - 25kt hyl - k3" ((E) - styryi} 1 #M ndaggl - 5-yl ] - phenol :  Phenol
15" was prepa 'Ipaue(dap@ nol @8 .5 rremNCszgHaternedl ate 15b'

(63.1 ny, O'I ) ) i o 4 on-dE-;g—ol ded phenol 15 (39.7
mg, 66% 20 as an &if-whi % solid: = 0. N (50% hyl acet at e/ hexanes);'H
NVR (DVSO d8) & 2.0% (s, 3H) 6.7 = 7.5 Hz), 6.83 (d, 1 H J =

7.9 Hz), 7.05 (t, 1A\ = 7.7 Hz), km 7H), 7.70 (d, 2H, J =

7.2 Hz), 8.03 (s,1 9.34(s 1 H, 13.16 . HRMB cal cul ated for
C22H18N20 327. 1497 (M+), found 327.1487. Anal. N2Ce0. 5H20) C, H,
N. 25 Exanple 16: 4F3-((E) - Sta ndazol - Naui noline 59 WD
01/ 53268 PCT/ USOL/ 014 #F'on inollne P SEM

Pd(PPhJ4, OVE, Na2CCE
ism SEM H nBu4NF, THF,

Ac,” HOBO 80 o Co N 96% 78"
| nt er nedi ate 16a 3- ((E) Styryi§'5. g4 5, 5- tetrrret hy¥s-

(1, 3, 2] dl oxaborol an-2-yl)-1-(2trl | sil anyl - “ 1 NNndazoI e: A
m xture of 7a" (2.0 g, 4.2 mol), bis(pinacolato)diboron (1 4.6
mol ), (a) Intermedlate 15a’ - 5-(3-Methoxy-z-methyl-phenyl)-s-((E)-styrylH-(2-

trimethyisilanyl-ethoxymethyl)-1H-indazole:
intermediate 15a' was prepared from 7a’' (571.8 mg, 1.42 mmol) by a synthetic
§ method analogous to 9d', yielding styryl analog 15a' (442.5 mimol, 66%) as a yellow
oil: '"H NMR (DMSO-ds) § —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, 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 prepared similar to example 3. Treatment of 15a" (211.4 mg, 0.449
mmol) yielded 15b’ (132.7 mg, 87%) as a white foam: R; = 0.38 (50% ethyi
acetate/hexanes); 'H NMR (DMSO-g;) 5 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), 7.70 (d, 2H, J= 7.4 Hz), 8.05 (s,
15  1H), 13.18 (s, 1H). HRMS calculated for CzsHzoN:O 341.1648 (MH"), found 341.1638.
Anal. (CzsHzoN0%0.2H;0) C, H, N. '
(c) Example 15 - 2-Methyl-3-[3-((E)-styryl)-1H-indazol-5-yi]-phenol:
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 solid: R, = 0.24 (50% ethyl aoetate/hexanes); 'H NMR (DMSO-d;) &
2.05 (s, 3H),6.74 (d, 1H, J=7.5 Hz),6.83 (d, 1H, J=7.9 Hz), 7.05 (t, 1H, J=7.7 H2),
7.25-7.62 (m, 7H), 7.70 {d, 2H, J = 7.2 Hz), 8.03 (s, 1H), 9.34 (s, 1H), 13.16 (s, 1H).
HRMS calculated for C2oH1eN-O 327.1497 (MH*), found 327.1487. Anal.
(Ca2H1gN20+0.5H,0) C, H, N.
25 Example 16: 4-[3-((E)-Styryl)-1H-indazol-5-yl]-isoguinoline
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5 potassium acetate (1.24 g, 12.6 mmol) and DVSO (25 nL) was degassed under
vacuum wi th argon repl acenent three tines. 1, 1-

Bi s( D phenwobosé no) f err ocenedi chl or opal | adi un( il ) - CHZ?@T&})@ otigsd, 0. 21
mol) was added and the degassi ng procedure was repeate he reacti on 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. Chromatography on silica 6:1 hexanes-Et 20
afforded 1.09 g 16a (55%9."'H NVMR (CDCI3) 8 8.51 (s,1 H), 7.88 (d,1 H J =
8.4 Hz), 7.64 (d,1 H J =7.2 Hz), 7.58 (m 2H), 7.48 (s, | H, 7.41 (m
3H, 7.31 (m1 H .@9 (t, 2H J = 7.3 Hz), %41 (s, t,"12|—|) ' 0 91 (t, 2H, J
= 8.3 Hz), -0.06 (¥}, NOH)Ee bargh,C2 7 H3 7 N2 "

| nt er nedi at e 16 3( wﬁaymwa)-cl- -Cgﬁmeﬁm lmz?det hoxymet hyi )- 1
H-i ndazol - 5- 0] - i soqui R0l hAe—thte( g, 6a (-e—2+8—g- 0.47 mmol ),

4- br onoi soqui nol i ne (F\8%5% 0.3 d Na2@®¥8 (0.1 g, 0.95 noi) were
conmbined with 3 ngg D and 0.5 ni ter,an he m xture was degassed and
purged with argon. 20 Tetrakis(triphenyl p 0 i no) pal | adi un{0) (0.023 g,
0.02 mmol) was added and the m xture was agal n degassed and then heated to
reflux under argon for hour s. Aqueous work up as with 16a and

chrom agraphy z’ﬁo) yi el ded 0.181 g (96%
of 16b.; "H NNR A , 7.97 (d, 1 H J =
7.6 H), 7.73 (M. = 9.5 Hz), 7.26 (m 25
4H), 5.82 (s, H, J=8.3 Hz), -0.03
(s, 9H). Anal. : 1/53268

PCTI USO1/ 01477 () ExamT 16- 4-[3-((E)- StyryF) 7\

H 1 ndazol - 5-yl - 1ls@nm:amum1w-s@tysw@nw;5@&eﬁﬁn&ﬁwg 0.35 mmol) In 3.6
nm. of 1 Mtetg f ed| amne(O 475
uL, 0.427 g, 5{;@% ﬁh‘é[@' 1—(%33*\&“9!5“ Wiﬁ@-%lnﬂ "reaction was
diluted with et hyﬁ@ﬁg@&m’m Yr2omeh. bts(quwwomrnns 1. 9448mAal), washed
with brines dpbessiunyacetii34 g, EEMMONERTHMSO €85 mIPhad BégasseaRider ON Silica

o)
1 TR (ooa | 4*“‘“{%‘“%@%%%%@4%"%8"%%% £ (o4 %559 (5,1 1. 816 (5.1
Hy, 8.09 (d, lsﬂPlphegylahoyp@o)fﬁryocened@sio(oaaﬂgdmﬂ!) Gl (01723, 0.1 1B@OY. 75 (m 11
H . Anal. (C24kH ddded add @ @gassing procebilire Was Epami Thelréaction was heated to
443- ((B) - SUVT ettt AP @the mittide' wed PoitSd infdSwatir khd akirstlod wi-de?! | ne
10  acetate-hexanes {2:1), washed with brine, dried over MgSO,, and concentrated.
Chromatography on silica 6:1 hexanes-Et,O afforded 1.09 g 16a (55%). 'H NMR
(CDCls) 3 8.51 (s, 1H), 7.88 (d, 1H, J = 8.4 Hz), 7.64 (d, 1H, J= 7.2 Hz), 7.58 {m,
2H), 7.48 (s, 1H), 7.41 (m, 3H), 7.31 (m, 1H), 3.59 {, 2H, J= 7.3 Hz), 1.41 (s, 12H),
0.91 (t, 2H, J = 8.3 Hz), -0.06 (s, 9H). Anal. {Cx7Hs;N,0sSiB) C, H, N.
15 (b) Intermediate 16b- 4-[3-((E)-Styryl)-1 ~2-trimethylsilanyl-ethoxymethyl)-
1H-indazol-5-yl]-isoquinoline:
Intermediate 16a (0.218 g, 0.47 mmol}, 4-bromoisoquinoline (0.082 g, 0.39
mmol) and Na,CO, (0.1 g, 0.95 mol) were combined with 3 mL DME and 0.5 mL
water and the mixture was degassed and purged with argon.
20  Tetrakis(triphenyiphosphino)palladium(0) (0.023 g, 0.02 mmol) was added and the
mixiure was again 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;) § 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),5.82(s, 2H), 3.68 (t, 2H, J=8.1 Hz), 0.97 (t, 2H, J=8.3 Hz), - 0.03 (s, SH). Anal,
(CsoH31N308i#0.75 H,0) C, H, N.
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SEM Pd(PPh3) 4, DVE, Na2CO3 retiux aB 79% O 178 16a nBu4NF, THF, H
eftlenediamne. reflux \ \ 50% N 17 (a) Internediate

17a- 4- [ 3o sy vl ) -1-(2 trinethyl sil anyl - et hoxymet hypgrudei/oia77

/-1 ndazol -5-yl]-quinoline: 15 17a was prepared by a synthetic nethod

anal ogous to intermedi ate 16b. Enpl oyi ng 4-chl oroqui noline, 17a was
prepared in 79%vyield. 1H NWR (CDCI3) 8 8.99 (d, 1 H J =4.4 Hz), 8.21
(d, 1 H J =7.9 Hz), 815 (s,1 H), 7.95 (d, 1 H J = 8.4 Hz), 7.72 (m
2H), 7.42-7.62 (m I10OH), 5.82 (s, 2H), 3.67 (t, 2H, J = 9.3 Hz), 0.97 (t,
2H, J 8.3 Hz), - 0.02 (s, 9H). Anal. (C30H31N3GSi'0.5 H20) C, H N 20 (b)
Exanpl e 17- 4- [3(‘{)(@?"‘9!9]&6;/H)Bi(EPSWMhﬂ'MMQZ%ﬁﬂHQWQ"HG Exanpl e 17 was

EB 0e/loalr gfids; m | ar Atseluhémﬁwwﬁfgeoéé %g%me&nq&nygbm?gﬂnﬁ&muﬁ g og g (15 '2
Fjg i‘&’?"‘yi’g" ég'z E‘%‘l etgququargmgg; aﬁ'g’ %3}3 &P heated 1H J

8 4 Hz) 7 Feflux Tor AchofrThe tepstion wag dijutad withipthylacgiete(ang bmugn)nommaw:m
(C24HL7Ngl. (bh&@)ct aisHad\M!hb% B BVeEm é&m,énéén@ﬁrhﬂﬁldhr&nwrm vi)-1/

| | ndazol e

268 PCTl U
A106. C mac#izéf '°’t‘ii|\1 NF%QPGS%‘ ch?‘-a!e%'e'ded 00799 84%) %‘c"‘ OC["B%%"%% F 18a 18b
0 TEM o BEM NNIR {OHCIEMOQ.20Tbis, 1BHN.34] (s, PH), €.59 &) DAY; 81814, 169);B.009dH, /| F 99%

18c 18d N J=7.2Hz),7.93(d, 1H, J=7.2 Hz), 7.20-7.75 (m, 11H). Anal. {C25H,;N3¢0.4 H;0) C,
H, N.
10 Example 17: E }=1H-indazol-5-vl]-quinoline

4-Chiloroquinoline
SEM  PiPPh), DME, NaxCOs @

O.5 @ — N~ =
o N 17a )
KV 16a Q

emylg?l:‘dmIIeHFreﬂux [‘ O
17 Q
(a) Intermediate 17a-4-[3-((E)-Styryl)-1-(2-trimethyisilanyl-ethoxymethyi)-
1l+|ndazol-5-yl]-qulnoline:
15 17a was prepared by a synthetic method analogous to intermediate 16b.
Employing 4-chloroquinoline, 17a was prepared in 79% yield. 'H NMR (CDCls) 5 8.99
(d, 1H, J=4.4 Hz), 8.21 (d, 1H, J=7.9 Hz), 8.15 (s, 1H,), 7.95 (d, 1H, J=8.4 H2),
7.72 (m, 2H), 7.42-7.62 (m, 10H), 5.82 (s, 2H), 3.67 (t, 2H, J=9.3 Hz), 0.97 (t, 2H, J=
8.3 Hz), - 0.02 (s, 9H). Anal. (CsoH31N:0Si*0.5 H20) C, H, N.
20 (b) Example 17- 4-[3-((E)-Styryl)-1H-indazol-5-yl]-quinoline:
Example 17 was prepared similar to intermediate 16. 17a was deprotected to
afford 17 in 50% yield as a white solid. '"H NMR (CDCls) § 13.10 (brs, 1H), 8.98 (d,
1H, J= 4.4 Hz), 8.37 (s, 1H), 8.15 (d, 1H, J= 8.4 Hz), 8.00 (d, 1H, J= 8.4 Hz), 7.54-
7.79 (m, 9H), 7.37 (m, 2H), 7.26 (m, 1H). Anal. (Cz4H17Ng*1.0 H,0) C, H, N.
25 Example 18: 5-(4-Pyridyl)-3-(2-Pyrrolyl)-1H-indazole
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i)y NaNOp, MON. CHSCN, 5 C O {PASP),Pd4 DIEA. N SEM 2) KI, H2O 5Cto AT
1-" V= I~-N DW. 140 Ci f IlIl CA ~ 3546 / F 57% 18e 18f N H NH2NHS, E1CH
| / TBAF. oSSt 2NHY. THE f 87% N. SEM 29% N / /+H 18g

| nt er medi ai@l Se - 2 Fiuoro-5-nltrobenzoyl chloride: 1%[”"?01?)‘%1

2-chl oro-5-nitrobenzoic acid (10.3 g, 56 mml) in thi onyI chloride (90 m,
1.2 nol) was heated at ref lux for 2 hours. Excess thionyl chloride was
renoved by concentration, In vacuo. The residue obtai ned was di ssolved in
ether (150 m), then concentrated to provide 2-fluoro-5-nitrobenzoyl
chloride 18a (11.21 g, 10 99% as an off-white solid: iH NWR (OVSO-d5) 8
7.62 (dd, 1H, J= 9. 9.6 Hz), 8.48¢ (dgy,1 H J= 3.0, 69, 9.1 Hz), 8.60
(dd, 1 H J = &"ﬁg\a b Arfa H3 m@l Ol (b)

| nt er nedi at e 18b “&\( 2- FTewor 0- 5- ;ophenyls% I-(17f pykekl ¥ yI ) net hanone:
15 A solution of 2-chloro-5-nitroben chloride 18a (1Qg04 g, 49 mml)
and pyrrole (3.4 mM, 3.29 g, 49 mol |n 1, 2-di chl oroethane (110 m) was
cooled to OC prior to addition &f AlCI3 (6.61 g, 49.6 mvol) as the solid.
The resul tant ,LRAGHPRe d;ﬂX u eﬁmzaﬁhps&g“;“gegmoe I’ll§t, gradual ly warm ng to
roomtenperatu t i-oR_ea: seUntIy, poured into a

m xt ure of concentrated HCI (20 m ) and ice 26 Wat er (200 m). After
stirring for an additional 90™# nutes, the |ayer®dwere separated 62 WO
01/53268 PCT/ US01/ 01477 and the aqueous pEgse was extracted with CH2Cl 2 (2

x 200 m). The conbined organic extract e washed with water (200 m)
and saturated NaHCO3 (200 m), dri ed o] SOdI um sul fate and concentr at ed.

Silica gel chr ﬂaWU(Z 2% egh nes wvi ded 18b (7.23

g, 63% as a Ao oI| (ddd I H J =

2.1, 2.3, 36Hz) ¢ 74 (ddd, J= 1. 3%=1. 3, 2. 7.32 (ddd, 1 H,
4.

I@F
H89 | 839(dd,1H,J
)

3 3,
J-13 =1.3,2.4,3 6Hz)765(d&1H 90 9.1
= 3.0, 5.8 Hz), 845(ddd 1.H J =3.0, 4, 9.1 Hz 12. 33 (broad,1 H).
Anal . (Clt H/N203F0. 1 HCl) NH N (c) Internediate
- 1- (2- Fl uor o- 5- wiMEdph 1- [ 278aF. HNGHCHNH;, THE
% 7~ n-SEM 20% Nz A
18g 18
5 {(a) Intermediate 18a — 2-Fluoro-5-nitrobenzoyl chloride:

A solution of 2-chloro-5-nitrobenzoic acid (10.3 g, 56 mmol) in thionyl chloride
{90 ml, 1.2 mol) was heated at reflux for 2 hours. Excess thiony! chloride was
removed by concentration, in vacuo. The residue obtained was dissolved in ether
(150 mi), then concentrated to provide 2-fluoro-5-nitrobenzoyl chloride 18a (11.21 g,

10 99%) as an off-white solid: 'H NMR (DMSO-ds} 5 7.62 (dd, 1H, J=9.1, 9.6 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,HsNOCIF) C,
H, N.ClL

(b) Intermediate 18b — 1-(2-Fluoro-5-nitrophenyl)-1-(1 H-pyrrol-2-
yl)methanone:

15 A solution of 2-chloro-5-nitrobenzoyi chioride 18a (10.04 g, 49 mmol) and
pyrrole (3.4 mi, 3.29 g, 49 mmol) in 1,2-dichlorosthane {110 mi) was cooled to 0°C
prior to addition of AICl; (6.61 g, 49.6 mmol) as the solid. The resultant reaction
mixture was stirred overnight, gradually warming to room temperature. The crude
reaction was, subsequently, poured into a mixture of concentrated HCI (20 ml) and ice

20  water (200 mi). After stirring for an additional 90 minutes, the layers were separated
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10 (trlmethylsilanyl)ethoxynethyl]-1 H pyrrol-2 yl)nethanone: A solution of
1-(2-fluoro-5-nitrophenyl)-1-(1 Hpyrrol -2-yl)nmethanone 18b (1.72 g, 7.3

mmol ) inwWélkA4s36 M) was added dropwi se, under an ar gonp@io®spiwie. to a
stirred suspension of NaH (350 ng, 8.75 mmol) in THE (15 m) at 0 C. This .

m xture was stirred at 0 C for 45 mnutes prior to addition of
2-(trimethylsilyl)ethoxynmethyl 15 chloride (1.70 g, 10.2 mmol) in a single
portion as the neat liquid. The resultant reaction mxture was stirred at
anbi ent tenperature overnight, then poured into saturated NaHCO3 (80 m).
The | ayers were separated and the aqueous phase was_ extracted w th ethyl

acetate (2 xangtheadueouspbasedyasieriEastadwith GHeCle (2% 200(m)). M@Wed with brine
(60 m), dri mmeMhWaﬁﬂ(twm&ﬁﬂbdﬁh&dNaﬂcm @@, 20

ghrgr}ag\?vgrgiafpéﬁgm% th '5 Ecetl%’ ém%&[ﬁﬁ‘%e&e'@]:&rﬁ&gwé@‘? &2 9, 840/ 0) as
Hzgl 3. 53 (tacefad/heganes) m\dﬂeﬂlj)!b (7237, 63%) aSZEH)ale E"qu'ldd'ﬂ NMH J = 2 5 4 0

Hz), 6.7 0 7.64
(dé ° H%(%MSbM)SdZ&eddé AHQ 2H2é3 3§ HaY ﬂidlddlﬂﬁl 43&34251'4: 5, %ddd 4

(A 11 ) Tieaod, i 7 5. 5, 56 ok e e g B P B e
er rredl at 63.0, 8@ H2),-8.45-(ddd, hid- L= 3.0.44, @FJI‘Hz),yIIZ)331br(>ﬂd,[IIL Anal.

| nt
(trimethyl si -1 H pynrol -2-yl) et hanone: A m xture of
1-(2- quoro(?apl}/tzPeﬁ'Een 1-(1-[2-(trinethylsilan {&fethoxyrrethyl]- 1

H pyrrol -2-yl) rre(ﬂdﬁ@ﬁ%edi%ﬂ% -Fjuorpch- H'FFBP'P“:XH‘&' % pal | adi um on car bon
(365 nojo i r(tmﬁétwlsmemayﬁ%ymmm&mtmmﬂdnuﬁmr an at nosphere of
e e R
(DMSO-c) 8 93767“'('@!2 in S'Hf (3Qumipwag gdded F'FOP‘J'SQa unger@npggpn 8!80059"9('? WQH 'J =8.0
|(_|(ij;| i az Sbé’lm&d su%b&nsg)ﬁoﬂ;lal-ﬁ @50 Alg) 8.76 matdl) GriTHFL(15Imi)kt & °C. This mlﬁlu% |(_|(Z:|2:Id 615a
J =29 4'%° s§"§’14? o' g '?‘Qé(pqig" 'ﬁid&jkm oy Zige %%‘J)ﬁ%")"?“g 1H J.
=1.8, 2.1 Hzhloridg}70 9- #:2 mob Fpessipgippatiion ag the pealiquigaThe resultant V\D
0 i/ (51232 E |8 PCTre4étch mikiufe'was dtifred hﬂﬁrﬁdﬂi(edhﬁbﬁtu@ﬂlermght then poured into L. i
- uor q yi 1

H. pyrrol - 2- yﬁa?" anoney(b(% mE’er me I:'Sl'itm;eerr %%B%%'nﬁ %)é a%“%?m was di ssol ved
In a mixt ur eexispctegwith ethybacelate (FI@OI'H')) TERIQP"&E'\SE’GWE"F pYt@cis Werevashed j s :
vi gorously skithibrifsl(es el dricdrovaraadionalitte anti dncantrated. Sia bél bat hto-6C,

vt or (180 i rrdbgiong 20 i) el Botidd 1ok fo b B ade ) 1T o

gradual | y vﬂ!ﬂm (i NM& (BMBO- %oroéd%tgﬁbﬁ%%m-a/g%\?%*‘z)c%?@oﬁﬂ d=5 C preceding

t he additi ory.®Hz)a5.74 (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. (Cy;H21N,O,FSi) C, H, N.
25 (d) Intermediate 18d — 1-(5-Amino-2-fluorophenyl)-1-(1-[2-
(trimethylsilanyl)ethoxymethyl}-1H-pyrrol-2-yl)methanone:

A mixture of 1-(2-fluoro-5-nitrophenyl)-1-(1-{2-(trimethyisilanyl)ethoxymethyl}-
1H-pyrrol-2-yl)methanone 18¢ (3.63 g, 10 mmol) and 10% palladium on carbon (365
mg) in ethyl acetate (90 mi) was stirred under an atmosphere of hydrogen overnight.

30 The reaction mixture was filtered through celite, then concentrated to provide 18d
(3.30 g, 99%) as an amber syrup: *H NMR (DMSO-ds) § -0.07 (s, 9H), 0.82 (t, 2H, J =
8.0 Hz), 3.50 (t, 2H, J= 8.0 Hz), 5.12 (br s, 2H), 5.71 (s, 2H), 6.20 (dd, 1H, J=2.5,
3.9 Hz), 6.59 (dd, 1H, J=2.9, 5.6 Hz) 6.60 (dd, 1H, J= 1.8, 3.9 H2), 6.66 (ddd, 1H, J
=2.9, 4.3, 8.8 Hz), 6.93 (dd, 1H, J=8.8, 9.7 Hz), 7.42 (dd, 1H, J= 1.8, 2.5 Hz). Anal.
35 (Cy7H23N2O.FSi) C, H, N.
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sol ution of potassiumiodide (232 ng, 1.4 nmmol) in water (3 nl). The
resultant mxture was stirred for an additional 2.hours, warm ng to 15 C,

t hen pour edwonigszes N xture of 10 K2COa (30 g) and ice vvagﬁfn{@g@h . This
aqueous m xture was extracted with ethyl acetate (2 x 5 e conbi ned
organi c extracts were washed with 10% aqueous Na2S2Ca (50 ml), dried over
sodium sul fate and concentrated. Silica gel chronmatography (5% ethyl

acet at et hexanes) provided 18e (160 ng, 36% as a colorless oil: '"H NWR
(OvwsO-de) 6 -0.08 (s, 9H), 0.81 (t, 2H, J=7.9 Hz), 3.50 (t, 2H, 15 J=7.9
Hz), 5.71 (8,21-1), 6.24 (dd, 1H, J = 2.6, 4.0 Hz), 6.63 (dd,1 H, J =
1.7,4.0 Hz) 7. 18 ((antbrmbdldﬂ&inﬁlﬂoruis)lpdﬂp!ﬁﬁﬂ)dd-(‘ll[zH J =1.7, 2.6 Hz),

mal . (i7ron (e gﬂeﬁ%@ A yhmbinarlong; 2 49, 5.7 ).
181- 1- [ 2- Fl uor o- 5- {? inta184 6132 ) 1-0 mob was disgaived jna mixturs of aeafi peid hoxy
met hyl ] - 1 t f pyr¢10im)ng hdeteritia (o). TAIE vigbrowshistiney sonriby Wi dobRd inndet , 7.5

I
moz owgsl 2 dop% tthth f@ Hlfog OJddillor{ﬁ §egiufon,of sadium nitits (83 mg, 1,2 rmmol) in
/fpyrrol -2-yl ) e e Tesaitany digzopigm sgluﬁpnmmsyrred for 45 minutes, gradually
tetrakis(tri prmmmmm Thé heatioh vk 'éﬁii@ko&l&ﬁtoffﬂ% Qre%id@m

ri di ne-4-bor The resul t ant
Pgact i on m xt u@@hﬁ%@%ﬁg {'&'S%dﬁggaéﬁgé@of"ﬁ"g I?T!\/F:?gnﬁg'ﬁ an argon
25 at nospher e. Wasistized feran addifonap2 hwmmnmoasm.&enmatnmmmm on
m xture was pqcoemgmaﬁunwma((doqm Wb&a@%@u@m&fﬂw&%ﬂé&é&uﬁiﬁ%& acetate (2
X 75 m). The ng? nlciﬁﬁéract re was weth water” (6 x 75
m), dried over soég g@lﬂ‘g mh ‘?1%1 ""a%lefj 5%1%Pq‘!9ﬂ'l‘sorrat ogr aphy
(20% et hyl ac d¥aaS8% (§Qxal). Phiedgversodivnh sulfkld ar@itonceniratéd Bjlicagel a pal e yel | ow oi | :
'H NQ/RQ( %0 Eﬁﬂro‘ﬁ\atdéréﬂ Eﬁ:@ oeta%/t%ﬂaf{e& pr&)‘i'sed\]lsc(ﬁo %9%'%& 3. 54 (t 1ZE
=1.8, 4.0 3“%@“ é F&&!ﬁ% 9*807‘(8'@”& °|f’f2)<t 2"7 Jﬁmﬁz)z@w(f?l*zl 8 2.6
), 7.72 18, Jml-li).ﬁﬁ(szzfﬂiz?%(adﬁm §€@2s,4.0Hz), 6.63 (d, H, J&ﬁ #oHz) 8. 02 (ddd,
1 H J =24,
(2 CorsNoprs | e I JHE)’ 7 R, 18- ¢ ?% %"Aﬁ 723 %4.12 35
o e TP o V3, - & FE, B G oot o 65 V0
01/ 53268 PCT/ u501/anwsrmeﬂmam-n@mamas{wwypheﬁymﬂﬁmx i dyl ) phenyl j - |

-(2-[2 (tri rret (m,ln ﬁm bg‘i, h%j_; rbl- H¥bih J‘o yl ) met hanone 181 (504
1.3 pyrron-2y bl thanol (35
RN It o ittt o DRDC LN

concent rzgt .m on ﬂuwrn-Smmnnle‘r(ﬂ -p«mwﬂmsuﬁnmaxynmprm@ynmmﬁnbegwee N oh
arated and the
saueous phese S L0 TR e S Iy e
reaction mixture was heated in & 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 mi). The combined
organic extracts were washed with water (6 x 75 ml), dried over sodium sulfate and
concentrated. Silica gel chromatography (20% ethyl acetate/CH,Cl) afforded 18f (407
mg, 57%) as a pale yellow oil: *H NMR (DMSO-d;) 5 -0.06 (s, 9H),0.84{t,2H, /=79
30 Hz),3.54(t, 2H, J=7.9 Hz), 5.76 (s, 2H), 6.24 (dd, 1H, J= 2.6, 4.0 Hz), 6.68 {dd, 1H,
J=1.8,4.0 Hz) 7.49 (dd, 1H, J=8.7, 9.3 Hz), 7.51(dd, 1H, /= 1.8, 2.6 Hz), 7.72 (d,
2H, J=6.2 Hz), 7.87 (dd, 1H, J= 2.4, 6.5 Hz), 8.02 (ddd, 1H, /=24, 4.9, 8.7 Hz),
8.63 (d, 2H, J=6.2 Hz). Anal. (C2:H.sN,0O.FSi) C, H, N.
(9) Intermediate 18g —5-(4-Pyridyl)- 3-(1-[2-
35 (trimethylsitanyl)ethoxymethyl]-1 H-pyrrol-2-yl)-1 H-indazole:

J
J
Hz



conbi ned organic extracts were washed with saturated NaHCO3 (30 m ), dried
over sodiumsulfate and concentrated. Silica gel chromatography (3%
CH3OH CHR¥éh days324sr Ovi ded 18g (430 ng, 87% as an of f - whigEsseindyr H NVR
(DVMSO-ale) 8 -0.28 (s, 10 9H), 0.63 (t, 2H, J = 8.0 Hz), 3.28 (t, 2H, J
8.0 Hz), 5.72 (s, 2H), 626 (dd, 1 H J = 2.8, 3.5 Hz), 6.79 (dd, 1H, J
1.7, 3.5 Hz) 7.10 (dd, 1H, J=1.7,2.8Hz),7.67(d,1H, J = 8.9 Hz), 7.77 (d,
2H, J = 6.2 Hz), 7.81 (dd,1 H J =1.6, 8.9 Hz), 8.19 (d, 1 H J = 1.6 Hz),
8.61 (d, 2H, J 6.2 Hz),13.25 (s, 1 H. Anal. (C2H2eNdCsi) C, H N (h)

Exanpl e 18- 5-(4-Pyridyl) 3(2prro|y H | ndazol e: 15
Tetrabutyl ammnlBﬁolﬂllqnmfh%ﬂl(mmwm)l!%@yﬂ'&ﬂﬂz} was added to a sol ution of

i nt er nedi at Quik@hylsitfAf)eifibxyrhe I’Imy}ro n\bﬁﬁnﬁhealﬂ(mﬂd”gaﬂsn(lﬂdﬁ(&nﬂg 2.5

nmol n tra m T ol fl f
42 hour s tﬁwﬂa%wsw“vﬁ?ﬁ?é?im e D i redf o Rler 0o '
et hyl acet at42 ho@rs. n@qﬂapolwnaa\enmnyequupgmm. ivaeua:-The regidue dri ed over
sodi um sy f%ﬁ Bdtsbn watdr (2530 fa3%0

e T Tl L L 1 1

5.6 Hz). 6. admbiné@organic Sitfacts WefbivaShied viithigaturated NaHCQ4AFQ mij, dBied ¢ved, | H, J
=1. 4, 8 7 %mézge&ﬂtcgﬂ a“s‘iiic&géﬂéﬁromg %pﬁﬂma]cﬂjomcﬁcib 4 Hz), 8.62
(

d, 2H J =
EC16H12N40 Powvided19g (430 mg, 8 Q%G'B@a'fﬂﬁ‘?ém'ﬂs NMBIIRﬁ%PdM*PESfﬁwrol vil-1

H-i ndazojee @)%‘S(t,ZHMNPHQ),aEB@;QI-NstdHi),s72(& 21, aze/qdazm W=NH 18b 18b'

S tropneny! 28 5%%6%‘9& HEuL Ry S BRE Aicad i s Tae e BRL 7 2 &“1 Warare &
afforded 5 n4=t$ HZB'—’(%H;?HP&F P)"Z)ﬂm K%H’i-oﬂ-e‘ QM'(@E% H{=or ange-r ed
sol i d: 1H NM KDN\E6T @62H,S) =812 Bz)2 88.4506,01H).| Aral. (dwm@s.ma N.3 6 Hz), 6.81

T i by iyt 53
2.0 Hz),1811.57 ( E?Wawlamwlumfworﬁiz @t 8 Min TH1F, Sipi) was e@ﬂ%mﬂé‘? H, N 65
WO 01/ 53268 ifteriekiateliag {466/mg, B:oammobipantia;2-dianvidetkinedt 50-rhd;i2isemmal) ini dazol -2 -
vl 1-1Handaz %t?a‘h%rl)fu}aﬁ?%ﬂ.ollhis@%wﬁon was heated at reflux for 42 hours, then poured

into saturated NaHCO3s (30 mi) and extracted with ethyl acetate (2x 25 ml). The

combined organic extrécts were dried over sodium sulfate and concentrated. Silica

20 gel chromatography (3% CH,OH/CH,Ck) provided 5-(4-Pyridyl)-3-(2-pyrrolyl)-1H-
indazole 18 (71 mg, 29%) as an off-white solid: '"H NMR (DMSO-d;) § 6.20 (dd, 1H, J
- =2.6,5.6 Hz), 6.82-6.92 (m, 2H), 7.64 (d, 1H, J=8.7 H2), 7.81 (dd, 1H, J=1.4,8.7
Hz), 7.83 (d, 2H, J = 6.1 Hz), 8.37 (d, 1H, J= 1.4 Hz), 8.62 (d, 2H, J= 6.1 Hz), 11.37
(s, 1H), 13.09 (s, 1H). Anal. (C1gH12N4#0.05CH.Cl) C, H, N.

25 Example 18b': 5-Nitro-3-(2-Pyrrolyl)-1H-indazole

0O H ) H
O,N N NHoNH,, EtOH N,
\ / pr > N
F ON
7 ~NH
18b

18b’
18b' was prepared similar to intermediate 11a. Treatment of 1-(2-fluoro-5-
nitrophenyl)-1-(1H-pyrrol-2-yl)methanone 18b with hydrazine hydrate atforded 5-nitro-
3-(2-pyrrolyl)-1H-indazole 18b" (75%) as an orange-r_ed solid: TH NMR (DMSO-d;) &
30 6.23(ddd, 1H, J=24, 2.8, 3.6 Hz), 6.81 (ddd, 1H, J= 1.5, 2.5, 3.6 Hz), 6.93 (ddd,
1H, J= 1.5, 2.1, 2.6 Hz), 7.70 (d, 1H, J= 9.2 Hz), 8.21 (dd, 1H, J= 2.0, 9.2 Hz), 8.90
(d, 1H, J= 2.0 Hz), 11.57 (broad, 1H), 13.62 (s, 1H). Anal. (C11HeN«Oz) C, H, N.
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H HNOVe(Me)-NCI H N InRCO, imidazale, ~+. / N DW, 65C~\ / N
Ph-1(CF300~), |12 84% WOVB 91% N, O H 19a 19b Q:1 o, o FMB PMB c? o NaH,
PMB- M Na), wé ¢1dm¢@c, Pdd 2(d{~pf) 7HF, Ot | LAH 7HF, pErEARR4780 -C 70%
l."Ove 88%98% 19¢c N 19d OH Br N2 PMB a N FMB p-61 g (PNPUPd, aCls i M
I 1, S(0), DV, 100 -C aB 59%\ 5296 O OHNH 190 19f PMB YYC N\ \ N
10: 1/ N/ "TFAHRRSCA Ik NN NH 44% NN NH 19h 19 C C 5 (a)
Internmediate 19a - | -Indazol e-3-carboxylic acid nmethoxy-nethyl- am de:
3- Car boxyi ndazol e (100g, 617 mmol) in 1 L DVF was treated with
carbonyl diim dazole (11 Oy, 678 nmmol) at 25C with gas evolution for 15
m nutes. The 10 reaction was heated to 60-65 C for 2 hours and then

' ' i 2 g, 678 mmol)
or 3 hours The
reacti on was cx ated to a paste and taken up in 2L CH2A 2 , washed
with water, and then 2MOM@eHCPr oductd was vi si bly coning Hout of solution.

Solid was filt qudmm, ' S ,,@I Y Wbtk hY! @ afe. The ethyl
ONe

PMB

P
NaH, PMB-GI, NaJ, "’K
__THR,45'C 45°C _LAW, THF,O°C o't h DMSO, 80°C

,OMB 88% } 98%
19d ©O

Br
NHz

B
PMB 1 99

PM
(PhaP)4Pd Nazcoa
s(o,. DMF, 100°C
'?
0
l

N N
O SO ,
Y TFA-HZSO4 ,j/‘is\
7 N %
19h
By )

(a) Intermediate 19a - 1H-Indazole-3-carboxylic acid methoxy-methyl-
amide:
3-Carboxyindazole (100g, 617 mmol) in 1 L DMF was treated with
carbonyldiimidazole (110g, 678 mmol) at 25°C with gas evolution for 15 minutes. The
10 reaction was heated to 60-65°C for 2 hours and then allowed to cool to 25°C. N,O-
Dimethythydroxylamine-HCI (66.2 g, 678 mmol) was added as a solid and the mixture
was heated to 65 °C for 3 hours The reaction was concentrated 1o a paste and taken
up in 2L CH,Cl; , washed with water, and then 2N HCI. Product was visibly coming
out of solution. Solid was filtered and rinsed separately with ethyl acetate. The ethyl
15 acetate and CH.Cl, layers were separately washed with NaHCO;, and brine, dried
over MgS04 and concentrated. The resulting solids were combined, triturated with a
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15 acetate and CH2Cl 2l ayers were separately washed wi th NaHCO3, and brine,’
dried over MySO4 and concentrated. The resulting solids were conbined,
triturat Wdshes?d 66 WO 01/53268 PCT/ US01/01477 1:1 npegusoofiir

CH2Cl 2-ether, filtered, and dried to afford 106 g (84% of internedi ate
19aas a white solid: Rl= 0.38 (75% ethyl acetate in hexanes);'H NWR
(DVSO-d8) 8 13.60 (s,1 H/), 7.80 (d, 1 H J =8.2 Hz), 7.60 (d, 1 H J =
8.2 Hz), 7.41 (t, 1 H J=8.0 Hz), 7.22 (t, 1 H J =8.0 Hz), 3.77(s, 3H),
3.44 (s, 3H. Anal. (C1O0H11IN302) C, H N 5 (b) Internediate 19b - 5-1odo-1
H i ndazol e- 3-carboxylic acid nethoxy- nethyl-am de: To the am de 19a (20g,

97.4 mml) iw mmr@iﬂtiaglzmnQMGHM@GMQWNJW@A@@(’MWQ@MMene (46 g,
107 mmol ) f ojga Q¥R UnitysdI@'H, L 038i(78s & hédtél@anfexadegﬁlimﬁMﬁléMﬁé-ga 58.5 mmol )

began to prdomedre: 8P Thel- sl 7B TG Y rREH e 1o "0 27

CH2Cl 2. The
filtrate wasHana22dt 14 J &810HZ) S,77(% SH)ci3.64/(s; 3H) BOA, (Cadbtada@4) CaHM., and t he

remai ni ngy Sol | 4 iy hrifle bt D foddl . Bkzoi B4 boslc BE@Gethod comDI ned

solids were dri r vacuum over KOH to give 29.26 g (910/6) of iodide
19b as a pdnethyhmide: so|id: R1= 0.31 (50% ethyl acetate in hexanes) ; 1H NVR
(DVBO al ) 613. 790 (h@,ariide-§9a (20y, 7.80mph jn 1L EH.C.ive@Rddell 1 H J = 8.7 Hz),

7.48 (d, 1 ﬁo‘,‘aa ggllﬁg 10H, ON3I O2
C, H ((c) I m‘séﬂlfr'r%ocﬁ& c%toﬂé%dob%n%ﬁ? ggc? Wrﬂmﬁ%ﬁ 0X bg nz ﬁl\iﬁﬁg nrgigzol e- 3- )
carboxyl i c deding (14848,58.5ramal) at2570. Ater W“f’ﬁgoi“b(?fﬂ’é“' A HOsWAs 3 mol) in
200 ML THE véiedatitietsoli bbgah tdprecigihteavhichWvab Gitéred arrdrrmbedmih edospersi on, 1.14

g, 47.6 mol the
reaction ms&p&g@%@f@&‘%@ﬁ%ﬁ& 'ﬁéx(3§9hll'le&néz‘/3 Orlnge H‘%éﬂ S%Httﬁea 4 nmmol)
was added fdpmmaselsdtmateemam'mﬂasw ¥ &he,gapbined sqlids WRte,t ed t o
45C for 9h adiﬂdahde@Vﬁﬂum(bvé‘tQ(DHI‘o@wﬂ@ﬁlzeil(m%)mfbﬂldommﬂld\mmd with ethyl

acet at e, r over
MySO4and concﬂ‘ﬁﬁ’WP?E(%émoﬁ%&\%@@gﬁ%ﬁgs”@ﬁéeﬁa%%%(é qﬁ he oil and a
sol i d fotgredB-dhisct)waed (i 1H.oh=cti uﬁd"&@n%dwmﬁz)e?m(s D %f“b(ﬁ de 14.188

(7099 of 19csHys Analf (Bl AlNMOL)BYW. sol i d. @ . 0.42 (50% et hyl acet ate in

ge){in(esrh) 3H)H Nwéé%h‘a“}%‘qﬂgos' é’i‘?"l‘ﬁ'ﬂaﬂé’ﬁ"ﬁé@g"{' ;“‘ﬁﬁ%k‘ N (s, 5 gH)H,Z)"’
3.75 (s, 3Hgarboxylicagid methoxy-methyl-amideisH gN3C81) C, H, N, 1. 30 (d)
Intermediate 19dTo tHe-ibdidEOt9b-({8h; 4523 Mol ineo il THR.wad dddekhiblat ¢+-Bg of a
E:gz:bgl ge% d€g094 m?\e%mlpcﬁsp%%%n,( 112 § 4.6 nfriony> pdFiBHwise With §8evBlutid Aryas cool ed to
15 minutes the reaction was cooled to 0°C and p-methoxybenzyi chloride (8.51g, 54.4
mmol) was added followed by Nal (679 mg, 4.5 mmol). The mixture was heated to
45°C for 9h and allowed to cool to 25°C. The solution was diluted with ethyl acetate,
washed with saturated aqueous NH,CI, brine and dried over MgSQO, and concentrated
25 toaviscous oil. Ether was added to the oil and a solid formed which was filtered and
rinsed with ether to provide 14.18g (70%) of 19¢ as a faint yellow solid.: R; = 0.42
(50% ethyl acetate in hexanes); 'H NMR (CDCls) 5 8.60 (s, 1H), 7.56 (dd, 1H, J=8.8,
1.6 Hz), 7.11 (m, 3H), 6.80 (dd, 2H, J=6.7, 2.1 Hz), 5.52 (s, 2H), 3.81 (s, 3H), 83.756
(s, 3H), 3.51 (s, 3H). Anal. (C1gH1aNsO3l) C, H, N, 1.
30 (d) Intermediate 19d - 5-lodo-1-(4-methoxy-benzyl)-1H-indazole-3-
carbaldehyde:
The amide 19¢ (12.8 g, 28.3 mmol) in 300 mL THF was cooled to -5°C and
LiAIH, (1.29 g, 34 mmol) was added portionwise over 10 minutes. After 30 minutes
the reaction was quenched by the slow addition of ethyl acetate at -5°C and the whole
35 was poured into 0.4 N NaHSO;. The organic layer was washed with brine, dried over
MgSO,, and concentrated to afford a slightly offwhite solid which was triturated with a
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LIrfAlH4 (1.29 g, 34 mmol) was added portionw se over 10 mnutes. After 30
m nutes the reaction was quenched by the slow addition of ethyl acetate at

-5C and t hayylgpsRessd was poured into 0.4 N NaHSO4. The or, | er was
washed with brine, dried over MSO, and concentrated tgg:gﬁsglr/éﬁé slightly

offwhite solid which was triturated wth a 67 F.: WD 01/53268

PCT/ USOL/ 01477 m nimal anmount of ether, filtered, washed with ether, and
dried to give 9.79 g (88% of aldehyde 19d as a white solid: R = 0.57
(50% et hyl acetate in hexanes);"H NVR (CDCI3) S 10.20 (s,1 H), 8.96 (s,1
H, 7.63 (dd, 1 H J =28.81.6 H), 7.18 (m 3H), 6.83 (d,1 H J =28.7
Hz), 5.57 (s, w®ifimal anqubt¢istheg fitered\washed (Wil Sthidr3adRiGRadio ive OiTglg (882¢kaddte) C, 5
H N 1. (e) | dgdeebd id: Ry = ; .1

-1-(4- Met hoxy-%aenz |%-%?ﬁ%%”‘%ﬁ'm“f%ﬁ%?’ﬁ??’?'aﬁ? Izexadmleg)*a%laurwgl an 2

yl) - 1H I ndazol CO3, %%q(aeiwqfe?ﬁ(ai1§'@.m-%%|1ﬁt~kvﬁﬁ k48, 1.18 (e BUh 6@Aeni cal s)
(7.05 g, 27.8 QINTH,)J=E8.708)E5748 BH), 3750, BH).2Anab 4C.BAEN D MP0MRS Sbawta)3s et at e
(12. 4q, 12657“01'1)N iand 1, 1- bi s(di phenyl - 10

phosphi no) ferrocénedi chl oropal I adiun{I1) (515 ng, 0.631 mMmvl) were

di ssol ved i n di et k8)dntermediate 19e5h4rMethoxyheney)=51(4,455 tetramethy-[1,3,23n 80 C

oi I bath for 1 diexiborols¥-d-pf-1Ritlakdlé3icarbaRiRydeeNPEr at ure, the mixture was

par 1 onee et vk ks bl 3 Bl b 1o
purified by si{®88a 254 myhellopetassiymegsitate((2254/¢.c120 wimoh cartld{ 1 bib(diphényhexanes) to

gi ve bor oM eghosphinbfiéirdoghedizhiro m@§ (535 f&.sd‘z»'\:ﬁ&) liSkonin- 0- 37 (25%

RO e e s e T

1 H, J= 8.4 HzAfter qoolip to (adm tdmpératire-th@mikiur yas fartlidneidetwher-Hthyl actdld (a, 1 H) ..

én ?lsoquﬁtz)nzﬁ - ii})la-gd f{er("\r%%hf_)?. TQQ%@ -%@Aﬁiéﬁdﬁggz%ﬁggﬂq%gﬁ%tgf dehyde: To

a degassed solrﬁ?'ﬁﬁﬁ’b‘%mf?g%ﬂ'?‘ﬁx‘é%" sHien.oe/ ghremajography (2574 A3y acetate in-

?rDIC\)/EDi igqtrf@olﬁemeémai\k mmmwrmysbmw)hyhemyltmmzmm (Zf/l% gtshczar "

76.4 mmol ) foll mcgﬂggﬂh%gﬁgﬁs tr|b en@y?ﬁ'os ﬁzﬁ@)s‘;)gagl(gggf'éh-ﬁg((ﬁ) (883 ny,
)

0.-76 mol). THE 'rﬁqt(@r?é'\f\ﬁ§~7f§)'ﬁ ‘bgHi'-FF&E'“BD 24 (5}, 1at=hB-4 ). BShour s,

attaining a nﬂ&rt].imumism-lzy,sst (st,;ellﬁtpw.ﬁt (s_rﬂ-l)ohn&.ﬁtlcaﬁ,ﬁmejd‘m,mml i % to rogmd

w U wat or o( 100. ). oot 191 Sigiuilbite i L mARERaRRUENE ) (1) 0" 50

with water_ (100, i), saturate gueous”so lution (50
nL). The A@PgalfdazeigPregthaldehyde: i ed over magnesiumsulfate, filtered,
concentrated and cTdaudsgasbed solution af @dnic edfer 190 (6009, 85,8y mnidh@hdie i n hexanes),

af fordi ng bromoaisoquinoline (5.17 g, 24.8 mmol} in ethylene glycol dimethyt ether (DME, 76 mL)
was added aqueous sodium carbonate solution (2.0 M, 38.2 mL, 76.4 mmol) followed
by tetrakis{triphenyiphosphine)palladium (0) (883 mg, 0.76 mmol). The mixture was

25 - heated in an 80 °C oilbath for 5 hours, attaining a maximum internal temperature of 78
°C. After cooling to room temperature, the mixture was diluted with ethyl acetate (200
mL), washed with water (100 mL), and saturated aqueous sodium chloride solution
(50 mL). The organic extracts were dried over magnesium sulfate, filtered,
concentrated and columned (silica gel, 30 to 70% ethyl acetate in hexanes), affording

30  19¢(3.56 g, 59%) as an off-white solid: R, = 0.16 (50% ethyl acetate in hexanes); 'H
NMR (DMSO-ds) 8 3.71 (s, 3H), 5.83 (s, 2H), 6.92 (d, 2H, J=8.7 Hz), 7.38 {d, 2H, J =
8.7 Hz), 7.74 (m, 4H), 8.10 (d, 1H, J=8.7 Hz), 8.22 (m, 2H), 8.48 (s, 1H), 9.37 (s,
1H), 10.21 {s, 1H).

(g) Intermediate 19g — 3-Chloro-benzene-1,2-diamine:

35 A solution of sodium borohydride (1.90 g, 50.2 mmol) in water (40 mL) was

added to a suspension of 10% paliadium on carbon (250 mg) in water (50 mL) while
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30 19f (3.56 g, 59% as an off-white solid: Rf= 0.16 (50% ethyl acetate in
hexanes);'H NWR (DvsO-da) 8 3.71 (s, 3H), 5.83 (a, 2H), 6.92 (d, 2H, J =

8.7 Hz), wodfisseés 2H J = 8.7 Hz), 7.74 (m 4H), 8.10 p&pushrbiar? = 8.7
Hz), 8.22 (m 2H), 8.48 (s, 1 H, 9.37 (s, 1 H), 10.21 (s,1 H. (9)

I nternedi ate 199 - 3-Chl oro-benzene-1, 2-diam ns: 35 A solution of sodium
borohydride (1.90 g, 50.2 mml) in water (40 nL) was added to a suspension
of 10% pal | adi um on carbon (250 ng) in water (50 nL) while 68 WD 01/53268
PCT/ USOL/ 01477 bubbling argon into the latter solution via pipette. To
this was added a solution of 3- chloro-2-nitroaniline (Astatech Chem cal s)

(4.33 g, 25.bubblingaigon intathe latierselytionvinpinaite. o tisyvasaddediapsolutipn of @ opwi se vi a
addlt tion fUmh{%l‘o-z-ﬁﬁreﬁﬂllﬁemmGhemiéﬁﬁﬂﬂafaﬁ,@lﬂnﬁkl)MN mdarf Ists%&mcri.rgl t hThe ]
m xture was stirre e e f.or | re roug
a Celite pad'ydgéf’%lﬂ??%‘ &f’?'ﬂ ‘ﬁ?ﬁ%@[@aﬁ‘!‘ ilueei tg?‘géﬂ%se #oBxt r act ed

wi t h  di chl cundersiohtzaheTHednixtu@@s stirred at Kiog temmmdoromanmes. fileyest s were dri ed
over  nageshilgabitd fad, dcidifel WRRIBN 84Ue vicﬁiujam%)dlrﬁété‘djwnw silica gel
chr omat ogr aph 1 to 20% hl)é cet |n dJ Iororre(&@a to gi ve di am ne
100 (5. 19 o dtbisgmetiane (X S re); The seynbineg oG VERWETD H VR
(DVSO- ds) 8 niagin@smmlsultate fteyed, donBéntraled, dnd perified ity siliGy gchr(mmatagraphyJ = 7.8 Hz),
6.48 (m 2H)y tﬁ@% h -

4] 3- (4- Chl or(o 1/ enzo al}l;c(r)\ a}?;‘ yve&'g%wg%&genzy 4@,4,,9

M | ndazol - 5&!’%?"56&119%!’1"”8”’“% R {DNISQe) § 49 (brss, ﬁ'ﬁBKb}' and

di am ne 109 ¢ 24)(6.39(t, TH, Oammi))sm eHYy. Nk (GyEGCIN)CH) €l,IN. esence of

el enental sul fur nt hesi s of

i nternmedi ate 7c' ('{) &?% ng i nt e mquéaéwg as a pale

yel | ow sol i d“etk?xvzb@zﬂkﬂ("ﬂm tisequingling: | n hexanes); 'H NMR (DVSO-d6) S
3.74 (s, 3H), 5. Bidekyde 19#{#05.6mgA.d3xmmdlandkimifte 8g {137 md, 1203 méidl) 2H) , 7. 38

o), 7 75 (e "ﬁ'é%afsi* ‘6‘%"%"&1“'353"99"@' Sty 55 g, éﬁ@’%ﬂ%ﬁ&s@ A 1S
Hz) 8. 5 (dhe sw)theSB ofintefraediate gc', afforging indermediate 19k (27859, 63%) as 3) . - (i )

Exanpl e I1|9n- a&kwwumgoaz@so%amma HdeRdnes); \H NIMA (d)msod@;md : I-Sgg: Lt o
LT R Ak SR bR
stirred at rHRdR48ddpdhk dedRdia).Jr671dd, 1EBJH§Gr‘s5 H?’Iﬂé7$d%t BGdd. #Hhen dil uted

with water (BOs.wHy), 826 G B4 Jai 1.4) 1050Hm),@B4 (8,184, SBAS,0HY, SMO®HYM hydr oxi de
unti | pl—éo— algﬁzgﬁftract ed with ethyl acetate (3 x 50 nL). The conbi ned
ct

organi c ‘extr e dried over magnesium sulfate, filtered,
(i) Example 19— 4-[3-(4-Chloro-1H-benzolmldazol-2-yl)-1H-Indazol-s-yll-

isoquinoline:
Concentrated sulfuric acid (0.3 mL) was added to a solution of 18h (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), treated with concentrated
aqueous ammonium hydroxide until pH = 8, and extracted with ethyl acetate (3 x 50
mL). The combined organic extracts were dried over magnesium suifate, filtered,
concentrated, and purified 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-d;) [Some
30 peaks are doubled due to tautomeric isomerization] 8 7.22 (m, 2H), 7.48 (d, 1H, J=
7.2 Hz),7.64 (d, 1H, J=8.7), 7.79 (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 (2 s, 1H together), 13.94 (s. 1H). Anal.
(C23H14CINs*1.2 CH;OH) C, H, CI, N.
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concentrated, and purified by silica gel chromatography to give 19 (41.5

mg, 44% as a white solid:.«Rf 0.40 (75% et hyl--acetate in hexanes);1H NWR
(DVBO- a, 30 peaks afe doubl ed due to tautoneri GdiBds#At i On] S
722(mwg[lg)§@§§848(d 1H J.= 7.2 H), 7.64 (d, ﬁ)d\]—%“?a 7.79 (m
4H), 8.27 (d, 1 H J = 7.5), 8.55(5, 1H, 8.63(5 1H, 940(5,1 H) ,
13.39 and 13.56 (2 s,1 Htogether), 13.94 (s.1 H. Anal. (C23H 4CIN?1.2
CH3OH) C, H d, N 69 WO 01153268 PCT/ US01/ 01477 Exanple 20:

44345-f 4- Met hyl - al aerazi n-1-0-1 H benzoi m dazol-2 vlil-1 HIindazol -

5- vII-IsoauInoune O O FMB H N 1)Pd C~i ~Ac i:t I A DVF, 90C. N 50%N N
NH 48% N / Exampie20:4-{3]5-(3-Methvhpiperaz -1 H-indazol-

4-(1-(4- Met e gmm{e}?) 15 (4- rrethyl p| pera2|n | - yl)-1 H benzol m dazol -
yl']-1 H I ndazol-5-yTjTsoqui noline: A suspension of

5- (4- Met hyl - pi perazin-l-yl) 2-ni tro-phenylamne (513.0 ng, 2.17 nmol) [ See
Kim Jung Smh,&t at.; J. Med. Chem Fue 992 (1996) for the 10 synthesis
of this conpo nd]NHa% Mp Ncarbon (2P0 Ny et hyl acetate
(50 nL) was en? umd@aonﬂao D : i ¥ was renoved
by filtrati hr oBde Pmcel 1 ad t h&# xt Yfr eJconcen{rated to afford
crude 4-(4- t hyl = ™N- gy ' %/ Ty

foam This c EE di anmine was added t o\aAsol ution of al dehysl
ng, 2.17 nmo nd 15 el enental s¥®fur [(83 ng, 2.60 mAbI) hydr ous

di met hyl formalfi de (40 nL), and the sol¥Ton heated in an 80 ol I bath for

6 hours. After cooling to roomterrper r t he solution@-‘diluted wth
n% i

ethyl acetate (150 nL) and washed wit ter (50 nL) and rat ed aqueous
sodi um chl oride solution (50 nmL). The ani c | ayer was dr over

magnesi um sul fate, filtered, concentrafed, and purified by lsilica gel 20
chr omat o%raphy (1:20: 400 concentrated aqueous NHAOH. Et OH. CH2C 2),

affording 20a (a):h&lemdidﬁ)z@a-aG{1a(ﬂ-Mulmxg-0eiwyl)w=[54‘(0&mhprlpaaan.aO (10%

ARt o A SRR L SR b0 DS, o1 S out e e
3.71 (s, 3H), 5* gasp@gsmnzqq?- L/lethyl-pnperazlnd “y1)-2-nitro-phenylamine (513.0 mg,

2.17 mmol) [See Kim, Jung Sun; st al.; J. Med. Chem.; 39; 992 (1996) for the

10  synthesis of this compound] and 10% palladium on carbon (200.8 mg) in ethyl acetate
(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-
Methyl-piperazin-1-yl)-benzene-1,2-diamine (522 mg) as a yellow foam. This crude
diamine was added to a solution of aldehyde 19t (853.7 mg, 2.17 mmol) and

15 elemental sulfur (83 mg, 2.60 mmol) in anhydrous dimethylformamide (40 mL), and
the solution heated in an 80 °C oilbath for 6 hours. After cooling to room temperature,
the solution was diluted with ethyl acetate (150 mL) and washed with water (50 mL)
and saturated aqueous sodium chloride solution (50 mL). The organic layer was dried
over magnesium sulfate, filtered, concentrated, and purified by silica gel

20  chromatography (1:20:400 concentrated aqueous NH,OH: EtOH:CH,Cl), affording
20a (623 mg, 50%) as an orange-brown foam: R, = 0.20 (10% ethanol in
dichloromethane); 'H NMR (DMSO-d;) {Some peaks are doubled due to tautomeric
isomerization] § 2.23 (s, 3H), 2.49 (m, 4H), 8.10 (m, 4H), 3.71 (s, 3H), 5.80 (s, 2H),
6.91 (m, 4H), 7.36 and 7.47 (2 d, 3H together, J= 8.3, 8.7 H2), 7.64 {d, 1H, J=8.9

25 Hz),7.77 (m, 3H),7.99 {m, 1H), 8.25 (d, 1H, J=7.2 Hz), 8.53 (s, 1H), 8.62 and 8.64
(2 s, 1H together), 9.39 (s, 1H), 12.78 and 12.83 (2 s, 1H together). Anal.
(CssHssN;0°0.9 H,0) C, H, N.
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6.91 (m 4H), 7.36 and 7.47 (2 d, 3H together, J = 8.3, 8.7 Hz), 7.64 (d,

H J=8925Hz), 777 (m 3H, 7.99 (m1 H, 825 (d, 1 H J=7.2 Hz),
8. 53 (swoloids6s8.- 62 and 8.64 (2 s, 1 Htogether), 9. 3rsovdar). 12. 78 and
12.83 (2 s,1 Htogether). Anal. (C36HWMN70. 0.9 H2O) C, H N 70 WO 01/53268
PCT/ USO01/ 01477 (b) Exanple 20 - 4-(3-[5-(4-Methyl-piperazin-1-yl)-1

H benzol m dazoh2 yl]- 1 H4ndazol -5-yl)-isoquinoline: Anisole (229.4 ng,
2.12 mmol) was added to a solution of 20a (123.0 ng, 0.212muol) in gl acial
acetic acid (2.12 nlL). Concentrated aqueous hydrobromic acid 5 (2.12 nml-)

was added, and the m xture heated to ref lux for 21 hours. After cooling,
the reaction soibhExemple20—4dad{dMetbvirniperazin--yl)dhthangolmidazokiyllri xt ure of

di chi oronet1mo(.§ ulnbmid ahydrofuran (20 m_) and saturated aqueous
sodi um bi car bo The er d the organic
|l ayer was wash %Ie[ %ﬁ %d?e'a"“ @P%&?@'@g "(20 ni),

fol | owed by.21emmpl) inZacial Jceticranid (@ﬂgaﬂﬂc%@y@raimqm@vdrddomiﬁ@md magnesi um
sul fat eg fid §EhEvasHaBsE Bhd the ﬁﬂdur@ﬁéhm Hﬂuﬁﬂrbvhm Inﬁr&%hn , B omat ogr aphy

(1:20: 100 congentrated a S OH E n sI ightly
i nmpure 20 (enstion soytionuag a%ﬁgdo‘im?"ﬂﬂ’ ‘PG&?R‘é'ﬁW'Fﬂ ”‘B%u?f‘¥
precipitat |(5an)f nmwmmuzom),hmmmamowwmmquaem (47. 1 ng, 48%

as a pink ﬁ, @rs ‘PerZQe;{a%o?no Th&%ﬁﬁ@faiﬁ%@wﬁﬂié@%s&mgﬂ‘

Et OH: CH2Cl JO ?delg bled dque to tautoneric
i soneri zat |38¥ﬁ°“%5°2"“2‘3b'f¥b°"3ﬁ)(2°'2 folipwgd by water !('J by orgagiclayerg . (m 2H)

7.35 and 7.whk¥ dficd aver ragriesiom atifate, filtefed; céhetntraldOandzurifiedhy@iic{gsl 1 H, J = 8.9

Hz), 7.80 [ 59 and 8.62
(25,11 1 SHeriEpmofta'hconpbymiba gl el Fe °§°@* S %Boget ner).
13.73 and. § QI‘S!Y W"‘("@sﬁ‘?@ pqgt@jgtaﬁg,rgd °¢(ﬁaF“""€tﬂﬁ' byprecipigign ' c  H N H
20 Exanpl e tidh:dichioidrinang/ttiexaxnys affordzd pyute-20H{enp; 4B%)+as BpnksolidSRNE | - 11
benzol m da Pac a PPl) Na2CC3
& X N N N%’gﬂ(ﬁfﬁ? “1°6’w§5 B@EM"?E%H Eﬁﬁ% f‘?l NH D04 Mgo 7b' O 2la ~'
21b H \¥5 HISome pgakg-pre doubled due to tautomenc isomerization)] & 2.23 (s, 3H), 2.48 (m, :

4H), 3.11 (m, 4H), 6.91 (m, 2H), 7.35 and 7.47 (2 d, 1H together, J=9.0, 8.9 H2),

7.61 (d, 1H, J = 8.9 Hz), 7.80 (m, 4H), 8.26 (d, 1H, J=7.7 Hz), 8.54 (s, 1H),8.59and -

8.62 (2 s, 1H together), 9.39 (s, 1H), 12.74 and 12.79 (2 s, 1H together), 13.73 and.

13.76 (2 s, 1H together). Anal. (C2sH25N7#0.7 H;0) C, H, N.

20 Example 21: 2-[5-(3-Hydroxy-2-methyl-phenyl)-1 H-indazol-3-yii-1H-

benzoimidazoi-4-ol
NH, SEM

sy My e v
N PdClix(dppf), NasCO3 fo)
,‘N Sy DMF, 100°C |} _DOMF.78°C_ O
1 61% /NH  S1%
o © 21a ob
H

TBAF, O N\ O
HchchHzNHg NHC!
TH —-——b
- U i
N
- 5
H

(a) Intermediate 21a - 2-[5-lodo-1-(2-trimethylisilanyl-ethoxymethyl)-1H-
Indazol-3-yi]-1H-benzoimidazol-4-ol:
25 Aldehyde 7b' (2.66 g, 6.62 mmol), and 2,3-diaminophenol (available from
Aldrich Chemicals) (822 mg, 6.62 mmol) were condensed in the presence of
elemental sulfur analogous to the synthesis of intermediate 7¢', affording 21a (2.04 g,
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TBAF, R H2NCH2CH2NH2, / O, HL /N 46% N NH V NH 21c 21 HJ HO' (a)
Internedi ate 2la - 2-[5-loda-1-(2-trinethylsilanyl-ethoxynethyl)-1 H-

| ndazol - 3- Wd i1s3 benzol ni'dazol - 4-ol : 25. Al dehydé 7b' (25,@?3%,0@7@2 rrm)l)

and 2, 3-di am nophenol (available from Aldrich Chem cals
nnDI) were condensed in the presence of elenental sulfur anal ogous to the
synthesis of internediate 7c', affording 21 a (2.04 g, 71 IT. WD 01153268
PCTFUS01101477 61% as a yellow solid: St = 0.15 (25% ethyl acetate in
hexanes); 1H NVR (DMSO-c¢c ) [Sone peaks are doubl ed due to tautoneric
| sonerization] 8 -0.13 (s, 9H), 0.82 (t, 2H, J= 8.1 Hz), 3.59 (t, 2H, J =
7.8 Hz), 5. 85 86i%)addellovwsdif: Fe 0151(25% ethyl adetdtlr in hexaned); ‘HNNVR DNISO-d) 71 (d 1

together) . 9. S ik &3 yﬁd by & fipdinele RobiErzagdin B0.0, Gytind €%, (5 "
toget her). AZHI J=88EHZH2EP (K2ME Ji=)7.8312)+3.85Ns. 3H).\6.9%{d.Hd di7 Sthz). 703 -
ﬁj j gég gl- Met ho ﬁﬂnﬁml g—gbersw 0z),7.613dd, b H| JB8. g,vi SHh)80 aratslma/aﬁt g>1/ I )m-nlDI )
ang i odi de é&'(' 8‘°§ % 'é%(ﬁ%?ﬁféﬁ)mg B\,\]%,.Gg 8%&53%@ sbﬁg’ﬁémﬂ)r "ocedur e
anal ogous t o iAnalelCakledNOsSIDE H, dlynt hesi s, af f or di ng 21 b ( 256.7 ng, 51 %
as a yell ow foam gﬂm@dﬁfezﬁga%ﬂgmgma t t , (r::);:spots W th
ERRRLRCRCY S S IO
3 64 ( t 2H, J = B’or&’md»es)er 98.(380 nfig; 1.03 hﬁnol)&n@ﬁ)di(is 21:2(5!)0 6 g B0 (rdmiplll. H, J =
! 8 7 1 Hé) vﬁre%g;gsa tg% mo&u&% ahd) u&é)uﬁerg.earétew? ﬁ&dlﬁ%lﬁdd, 1HJ
t oget her), 9. j?\giﬁgmp, g%jlas(azyejob“’ffa'ﬁ QYGG&ZK% °‘h)12°%‘§°5‘ﬁ\3 5,695pF5 5 1 H
tzo%gt ?gr ?\/bt ﬁgaﬁm 21a;:2 A INMRNDBES)- &?[Sémbl@ﬁ?:(sgre cfdublw difectd talitotmericre di %t Sagél 04- o
20 I'n an anal %Sﬁ's'ﬁﬁn‘%ﬁﬁé? ROEH) déﬁ @29 9283 bz 2061, P%#?‘%ﬁ" ng, 0.349
mmol ) with tef/dFhBE54sn3hi59h(g: _Y 555@“&?*‘! dFd’e%I 1242).6596 (. 4H), 7289 as an
of f - whi t e 1ssoliHgy= Rs Hz), .48 G ﬁ%fmnamk), i7B74¢d,aR| 9£ emhamehnmsxlNR
(DVBO. 96) | SOy REMibiedi Factd B b £/ oo} o f2bPQTPHM 221 T on] 8 2. 07
) wgether) Anal (C2sH2oN405Si¢0.4 H:0) C, H, N.
{c) Intermediate 21¢ — 2-[5-{3-Methoxy-2-methyl-phenyl)-1 H-indazol-3-yI]-
1H-benzoimidazoi-4-ot:
20 In an analogous manner to example 3, treatment of 21b (174.5 mg, 0.349
mmol) with tetrabutylammonium fluoride afforded 21¢ (59.8 mg, 46%) as an off-white
solid: Ry = 0.26 (5% methanol in dichioromethane); 'H NMR (DMSO-d;) [Some peaks
are doubled due to tautomeric isomerization] 8 2.07 (s, 3H), 3.85 (s, 3H), 6.53 and
6.62 (2 d, 1H together, J=7.4, 7.7 Hz), 6.96 {m, 4H), 7.26 (t, 1H, J=7.9 Hz), 7.37 (d,
25 1H,J=8.5Hz),7.66 (d, 1H, J=8.5 Hz), 8.35and 8.49 (2 s, 1H togsther), 9.45 and
9.55 (2 s, 1H together), 12.53 and 12.78 (2 s, 1H together), 13.57 and 13.62 (2 s, 1H
together). HRMS calculated for CoH1gN;O, 371.1508 (MH*), found 371.1523.
(d) Example 21 — 2-[5-(3-Hydroxy-2-methyl-phenyl)-1 H-indazol-3-yl]-1 H-
benzoimidazol-4-ol:
30 By a procedure analogous to phenol 8' synthesis, freatment of 21¢ (45.9 mg,
0.124 mmol) with pyridine hydrochloride afforded 21 (29.0 mg, 66%) as a tan powder:
R = 0.28 (10% methanol in dichioromethane); ‘H NMR (DMSO-d;) [Some peaks are
doubled due to tautomeric isomerization] 8 2.04 (s, 3H), 6.54 and 6.62 {(dd and d, 1H
together, J=7.2, 1.3 and 7.7 Hz), .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), 7.65
and 7.66 (2 d, 1H together, J = 8.7 Hz for each), 8.35 and 8.48 (2 s, 1H together),
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6.62 (2 d,1 Htogether, J =7.4, 7.7 Hz), 6.96 (m 41-1), 7.26 (t, 1 H J-=
7.9 Hz), 7.37 (d, 25 1 H J = 8.5 Hz) 7.66 (d, 1 H J =85 Hz), 8. .35 and
8.49 (2 sydotshéoether), 9.45 and 9.55 (2 s, 1 H togetpefsordrarp3 and
12.78 (2 s, 1 Htogether), 13.57 and 13.62 (2 s, 1 H together). HRMS

cal cul ated for C22H19NACQ2 371. 1508 (MH), found 371.1523. (d) Exanple 21-
2-[5-(3-Hydroxy-2-net hyl - phenyl )-1 H | ndazol -3-yl]-1 H benzol m dazol -4-ol:
30 By a procedure anal ogous to phenol 8 synthesis, treatnment of 21c (45.9
ng, 0.124 mml) vvith pyridi ne hydrochloride afforded 21 (29.0 ng, 66% as
a tan powder: 0.28 (10% net hanol in dichioronethane); 1H NVR ( DVSO- d)
[ Some peaks %ﬂd&ﬁ?dgédlﬂeﬂeﬂ‘!ﬁﬁ) 0.46 ash256 @', U tegpthorh(1RGRPNGIZTHR (s, 3H),

6. 5? i‘n(; 2 631(!?9&36 13.55nd 13.60@!s) ¢ togdther). ]—Imﬁeéicuﬁﬂfar@,ﬂﬁg\)? afn5d7573 gg (éd
A dd, | H%?Zd @" | “""gg”l’a‘l é"%é%wﬁ%é'qﬁ&“’gpégg 'Hd 7.66 (2d, 1 H

together J Examp Dy er), 72 WD
01/ 53268 QDCTHJ§Q|1/01477 9 38 and 9. 39 (2 s,1 H toget her) 9.46 and 9.56 (2
s, 1 Htogether_bl 52 and 12.77 (2 s, 1Htogethe , 13.55 and 13.60 (2
s,1 H together) "NARVS cal cul aNBg fo éMI-,L TNA02#4°85T. 1351 (M+H), found
357.1360. Anal s k2 HaRfts mpl e 22:

Bd( EEs,gt'vrvI zol -5W | - 5 phenol a
, ~~0 sr H2 (480~Pdl C NHEO1) ( 2) M--P. Acetone, \
| ~ HOH 26% 22a 22b 1 1. SHﬁBI\/EZ Et 20 1hzzblr neat a MOH, z NaCOH 70H ~

22c / 22d H 22e REM H TBAF, I N HONCH2CHNER . H/ ~N THF 70
ONzk H 1 | 23%HA 22ked 1 2 '(é_)g,gﬁ'ﬁgbﬁﬂfﬂdl t &' 228, oo, NegCOs
3- Ami no- 2- net hyI e.m.. 3. Hz0, Cup a0
72% 82%
22¢
I
PEM

N, TBAF,
N HaNCHCHaNHp,
4 THF, 70°C

23%

(a) Intermediate 22a — 3-Amino-2-methyl-phenol:
A suspension of 2-methyl-3-nitro-phenol (Aldrich Chemicals) (29.8 g, 194.6
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 filtration through a Celite pad, the solution was
concentrated and purified by silica gel chromatography (50% eihyl acetate in
hexanes) to give aniline 22a (20.32 g, 85%) as a coloriess solid: Ry = 0.50 (50% ethyl
acetate/hexanes); 'H NMR (DMSO-ds) § 1.87 (s, 3H), 4.63 (s, 2H), 6.08 (dd, 2H, J=
15 7.9,10.5Hz),6.64 (1, 1H, J= 7.9 Hz), 8.76 (s, 1H). Anal. (C;HsNO) C, H, N.
{b) Intermediate 22b — 3-lodo-2-methyl-phenol:
3-Amino-2-methyl-phenol 22a (18.35 g, 149 mmol) was diazotized according
to the method of DeGraw, et al. [DeGraw, J.I.; Brown, V.H.; Colwell, W.T.; Morrison,
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.
Further purification by recrystallization from hexanes afforded 5.63 g pale orange
needles: R; = 0.35 (20% ethyl acetate/hexanes); 'H NMR (DMSO-ds) § 2.22 (s, 3H),
6.80 (m, 2H), 7.24 (dd, 1H, J=7.5, 1.5 Hz2), 9.75 (s, 1H).
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A suspension of 2-methyl-3-nitro-phenol (A drich Chemicals) (29.8 g, 194.6
10 nmmol ) and 10% pal | adi um on carbon (3.01 g) in ethanol (350 nL) was

shaken undgggoffssagsi hydrogen for 3.5 hours. After filtr ugh a
Celite pad, the solution was concentrated and purified 3’?@? j?dgélﬁg I

chromat ogr aphy (50% et hyl acet ate in hexanes) to.give aniline 22a (20 32 g,
85% as a colorless solid: Rf 0.50 (50% et hyl "“acet at e/ hexanes);'H NWR
(DVBO-d6) 8 1.87 (s, 31-1), 4. 63 (s, 2H), 6.08 (dd, 2H, J 15 7.9,10.5 Hz),

6.64 (t, 1 H J=7.9 H), 876 (s, 1 H. Anal. (C7THONO C, H, N (b)
I nternedi ate 22b - 3-1odo-2-net hyl - phenol : 3- Am no- 2- net hyl - phenol 22a
(18.35 g, 149 mml jc) diternetidinten2dcz~cicAllyboxg+3dibder2-nethyl-benzend:hod of DeGr aw et

al. [DeGraw, J.I.

Chem, 17, 762 % ,'g\ t1erﬁ co?e%c':)hr o%%—egé?%/gﬂﬁdo %b"gg%ﬁleﬁ‘%] 20
acetate in hex@ifed Z iﬁ 66;mypeikip aceiqne (18 mb). Jh emnwa%hqamaammxs an
orange solid. ztﬁurstiheuiequamtdnomtermrdn;te rdﬂméd/ﬂmﬁétﬁylio%talﬂaoﬁpﬁh&exanes

fforded 5.463 g 0% et

Zce?;t g/ hexanessdméﬁﬂp{\lwgﬁ/%%ﬁ? gg%uﬂg g&e‘&% f?ﬁ Qévaﬁﬁb ied. oy 724
(dd, 1 H, J= 7hglaysrsavergspparaied.and the aquacys lavesexmctmtmemﬂsm @OTIUS01/ 01477
(c) I nternmediahlg, tee:cohbﬁdehwgem/e;&abt@dem%na@myln BitR 3 fiate fired)r OmM de (1. 57

, 13.0 | t | (2.0269,
3 68 ol RTS8 el bt B 2, °25°
hours, then cd@)wwalmtheom(eéa@a 80%)ras, & y#llowoikB =/0.80H20% et acetate (50 nl),
and 5 aci dw‘l%mmwn%)aqmazdmﬁsquksomnsst&tgvak'J 8A, o4l uj?ous of pH =

2 was obtaine h epar at ed ueous er extracted
Gt ethyl aca2@o( 1 Srtoqrts ek Bu bl I ol 808 e Bhuer o dr | od
over nmagnesi um&dwﬂi)e743(uﬂ.t1etéel72 toHeentrated and purified by silica gel
(21353 g, 500 aq S nmedz2h o fvEERARRERapIE 0 T otat o/ noxanes)
"H NVR (%bCI g) s on EUX?@‘E%"’H)(‘ -09p4933-996 rpmol Waszfﬁa*eﬂm asepled ube 14200 5 238 (d
of g, 1 H/18J ’Cbﬂhaﬂxfoﬂz foutdz Aftercodiidg @od adiunan chiondtoglaphy, perid] 22H.(%67d&Z) , 6. 05
(m 1 H, 6. 0%) widslho 7 M, ermedi ate
22d - 6-Allyt - , FO%) v -ﬁ'@'tz'ﬁdl%é'%"blf“f‘h‘t%ﬂrégu bt e ‘1’9%'3%?4{“3, 3. 996
mol ) was heat\Mp W%’@b%?%% é’?’ﬁdaﬂ'béﬁseﬂéz)@‘?ﬂ(nb&'ﬂhﬂ%ﬁ“ AHhours. After
cool ing and celesitd) 18 vomeHAQV.2B[Y 1HRNeRMOHZR8E3 (s/6). 2 Ny, 70% was obt ai ned

5505, oy 5. 24 Bty 8 B BRER B s abaipent s 1 674"
(d, 1 H, 3!0_ 7.9 Maneﬂirgq;h;(sglf’deloqmple‘; (:189 maL, 188 mrept byare} was afded
dropwise 1o a chilled solution (0 °C) of intermediate 22d {459.8 mg, 1.677 mmol) in
dry ether (5.0 mL). The cooling bath was removed, and sfirring continued 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 peroxide added (30 wt %
25  in H0, 0.27 mL). After sfirring at 0 °C for 15 minutes, the cooling bath was removed,
and the mixture was allowed to warm to room temperature over 1 hour. The solution
was partitioned between ether (50 mL) and 1N aqueous hydrochloric acid (final
agueous pH ~2-3), The organic layer was dried over magnesium sulfats, fittered, and
concentrated to an orange oil. Purification by silica gel chromatography yielded
30  alcohol 22e (353.1 mg, 72%) as a yellow oil R, = 0.11 (20% ethyi acetate/hexanes);
'H NMR (DMSO-d;) & 1.64 (quint, 2H, J= 7.0 Hz),2.29 (s, 3H), 254 (t, 2H, J=7.5
Hz) 3.38 {t, 2H, J=6.5 Hz), 4.54, (br s, 1H), 8.68 (d, 1H, /=8.1 Hz), 7.23(d, 1H, J =
8.1 Hz), 8.58 (s, 1H).
(f) Intermediate 22f — 6-(3-Hydroxy-propyl)-2-methyl-3-[3-((E)-styryl)-1-(2-
35 trimethyisilanyl-sthoxymethyl)-1H-Indazol-5-yl)-phenol:
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(e) Internedi ate 22e - 6-(3-Hydroxy-propyl)-3-1odo-2-nethyl -phenol: 20
Bor ane-di net hyl sul fide conplex (0.159 m -, 1.68 nmol borane) was added

dropwi se Ww@opis2kd | | ed solution (0 C) of internedi ate 22gcf483084790, 1. 677
mmol) in dry ether (5.0 nmL). The cooling bath was renoved, and stirring

continued for 1 hour. Absolute ethanol (2.5 nL) was added, followed by
aqueous sodi um hydroxide (2.5 N, 3.35 nL). The m xture was recooled to O
C, and hydrogen peroxide added (30 wt %25 In H2O, 0.27 nlL). After stirring
at 0 Cfor 15 mnutes, the cooling bath was renoved, and the m xture was
allowed to warmto roomtenperature over 1 hour. The solution was
partitioned betwéaneaus sediunt oboriale seivtion (2M, 1,82 mb) wastaddedyolaldegassedici d (fi nal

Fltored’ andubbn °'mﬁ°;"‘ry°%ﬂ“{'ébﬁﬁﬁ'?m %2 il anf e 1RO | ‘W‘.df foa get
chr omat ogr apTie 6’ %@W“‘Q@@"@%‘S" ih'?ﬁpd’%“/%'ﬁgég %w oi | ng =
0.11 (20% etin;riol)mma(aemlaxahem)mrewaswmdarmmmlbahmmswqm nt, 2H J=
7.0 H), @ Zﬂer( maélé}mpg;‘@fﬂedﬁmgéﬂ o@taﬁ(sm m&?oﬁlﬂ e 6.5 H2),

g gg (gba H)orgf glayqr]yvg jovermagpesium sulfate |liered and og)ncentrated )= 81,

6- ( 3- Hydr oxyPuynificetiph by SllicangblthtoniatdgBaphy 2D-1s50% gth)i-adetdta in lidkanes)

trimethylsil 5 74 V\D 01/ 53268

PCT/ USOL/ 01 %Y;:%g#eo%ﬁgm@a%?g%(sgigh %‘g‘ 729h'ﬁb[‘ was added to
a degassed s#f®€ anes); $ aryl iodide
22e (20944 n@uinf)2H 1A= 7.5¥iB), 2.09 @)8H), 2.65 (t, 2H, J = 75Hz),346(t 2H, J= 65Hz

mol) ﬁ(%kﬂgg ¥ ALIS U BTSSR AEA G LA . (Lb . O 036
hours, 5 the'ﬁ%@bﬁblh7§ﬁ¢np’&ntﬁﬁ(ﬂh3w.5€§meﬁﬁ)eﬁm 8.2 @r ¢.36)-n - ). and
}Mi][?l’ (éo rrL%naﬂbgHungcgsms:chc Ma¢, dried over magnesium sul fate, hy (20
iltere and co S grap y

to 50% et hyl ace?@tq%r'ﬁ&ﬁééﬁeg&%&%w§p°c?%ff'h+'§@%'[8&%% as a yellow
foam Rf1& (indgzol-Bylitpbensli acet at e/ hexanes); 'H NVR (DMSO-d6) 8 -0.09 (s,
9H), 0.83 (t, 2H22das grePark gimilakr-to’exalriple(cktinple 3, trddtmeht of infermebiidje 22f. 09 ('S,

2 25 005 o2 g raod ol ool pdrymoril st Schodfoe on gt (12 2% ) =
7.27 (rn 1 H)23 asw(hmmqﬁrﬁv-%ﬂwmacemwxems)éw FB(QD@Q@) 1 H), 8.25
(br s, H) . 5 1.70&uint, R A= 713 GRS s; 3H GH2Y =4 Hi), 3lds (f, gBs, JH6r nedi ate 22

el *%6’ R e & *&F 5%%73%”%' l?ér%} 238 1BA0, 3
t r eat nent of”ﬁtﬂbﬁﬂb&oat(%@nﬁ% (s, 1H), 13.18 (s, 1H). Anal. (C;5H24N20.*0.6H,0) C,
H, N.
Example 23: 3-[3-{4-Hydro ethyl-1 H-benzoimidazol-2-yl}-1 H-indazol-5-yl}-2-

methyl-phenol

SEM

o) OH OH 7 N
40 Sig). DMF, N

on s 08 sﬂ) i
NH, 93% NHp 86% Hp , 1%

NS - NS

o Yo (o]

23a

%

‘*f:rm "
PdCl{dppf). ’H - THF. 70 °C
NaxCOs, DMF, 85 °C O )
50% N |
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(202.9 ng, 0.394 Mol ) with tetrabutyl ammoni um fluoride afforded 22 (34.3
ng, 23% as a white powder. RL = 0.19 (50% et hyl acet at e/ hexanes) ;' H NVR
(DVBO d8) vodisdes(qQuint, 2H, J = 7.4 Hz) 2.10 (s¥ %c@/h g,t,(m%H J =
7.4 Hz), 3.45 (t, 2H, J = 62 20 Hz), 459(brslH) 6.7 (s =
7.7 Hz), 6.97(d,1H,J:77Hz) 7.33 (m 4H), 745(m 5H), 802(5,1

H, 8.26 (s,1 H, 13.18 (s, 1 H. Anal. (CaH24N22s0.6H20) C, H, N

Exanpl e 23: 3-13-f4-Hvdroxvnet hvl -11 H benzoi m dazoi-2-vl)-1

H i ndazol -5-vl|-2- methvl-phenol SEM 0 OHCOH ~ N\ OH ~ss(CHsh (~ pal). \
sue, DCF, N THF, reflux PdIC, BOH I 1~0 NH2 93%/ NH2 86%/ NH2 71%/ NH

N-O NH2 23c  23£a)Bbrrdediate 2B 2HAminb-&-nitrorpliBaylF-methahol: | /  PdCL2(dppl )).

O
75 0 0115326, o IA0? ool o e hlolitn 5 d Slatpn ¥t Sl scé. 1272 1O 1O
(2- A no- 3- ni t &1 ;ﬂ%ﬁlf éf’)’msﬁ’aﬂf"tur(@%%ﬁéﬁl’ﬂ'ﬁ’@'é?él’%f’UP@éﬁihChaprran

E. and St epherbordﬂs-dﬂneﬁ@lsaﬁdémmple&w&hoﬁ(ewofnncelkdireaﬁlnt hesis of this

t 0 | fide
Comat ox. gy dMibkosoh tin Wieh. 43 Bl 3, sk (10060 ARG bl | EF
at al. J. Med.2 g, §3%) WW@QQH?'?"'"WF%WFH&%@%& yiaeeldimisl  23a (4. 27
g, 93% as an Hek&@iege 'HRMRI(PIME0RE) 5480 (8, 2HR0 = 5401#%4(3?5%@143'41480@6@% in

. = H J =514
o) o b5 (doi g~y 72 Bk ﬁzzr? gty il g, Pebladng T ) 7%
7.0 Hz), 7. 94 B(&idﬁ He). H\nau (GH08), C H,B. Hz) Anal . (C7H5N203) C, H, N. 10 ( b)
I nt er medi ajge 23b - b()?,,gmm o_gﬁ;,{m ddf‘ a manner anal ogous to
the synthesis of 9@1 a manner anraTFogéu%tIgthg g}%ﬂl sis of 9ag lntermedlate 23a (3.16 9, 188
mmol) was hydrogenated in ethanol (300 mL) to give 23b {2.23g, 86%) as a yellow-
brown solid. Further purification by recrystalization from ethanol gave 23b (1.04 g,
40%) as yellow needles: R;=0.17 (75% ethyl acetate in hexanes); 'H NMR (DMSO-
15 ds) 3 4.36 (brs, 6H), 4.80 (br s, 1H), 6.42 {m, 3H). Anal. (C;HoN.O) C, H,N.
(c) Intermediate 23¢ - {2-[5-lodo-1-(2-trimethylsilanyl-ethoxymethyl)-1 K-
indazol-3-yl}-1 H-benzoimidazol-4-yl}-methanol:
23c was prepared similar to 7¢’ synthesis. Condensation of diamine 23b
*(587.3 mg, 4.25 mmol) with aldehyde 7b' (1.71 g, 4.25 mmol) in the presence of
20 elemental sulfur afforded 23¢ (1.57 g, 71%) as a yellow solid: 'H NMR (DMSO-d)
[Some peaks are doubled due to tautomeric isomerization] § —0.13 (s, 9H), 0.82 (t,
2H, J=7.7 Hz), 3.58 (t, 2H, J=7.9 Hz), 4.87 {br s, 1H), 5.04 (br s, 1H), 5.22 (br s,
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, TH, J= 1.1 Hz), 12.97 and 13.13
25 (2s, 1H together). Anal. {CzyH25IN,O,Si) C, H, I, N.
(d) Intermediate 23d — 2-Methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl}-phenol:
By a synthetic method analogous to 9¢* synthesis, iodide 22b (1.21 g, 5.17
mmol) was converted to boronic ester 23d (1.15 g, 95%), a white, crystalline solid: R,
30 =0.18 (10% ethyl acetate in hexanes); ‘H NMR (CDCl) 5 1.35 (s, 12H), 2.46 (s, 3H),
6.87 (dd, 1H,J=7.9, 1.0 Hz), 7.08 (t, 1H, J=7.5 Hz), 7.35 (dd, 1H, J= 7.4, 1.1 H2).
Anal. {CysH1sB0s#0.2 H,0) C, H.
(e) Intermediate 23e - 3-[3-(4-Hydroxymethyl-1 H-benzolmidazol-2-yl)-1-
{2-trimethyisiianyl-ethoxymethyl)-1 H-indazol-5-yi]-2-methyl-phenol:
35 23e was prepared similar to 9d" synthesis. lodide 23¢ (276.3 mg, 0.514 mmol)
and boronic ester 23d (300 mg, 1.28 mmol) were coupled 1o give 23e (128.2 mg,
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mmol ) was hydrogenated in ethanol (300 m) to give 23b (2.23g, 86% as a -
yell ow brown solid. Further purification by recrystalization from ethanol

gave 23b wdobésaes 40% as yellow needles: Rf = 0.17 (75&@,g§djmi47acet ate in
hexanes); 1H NVR (DVMBO- 15 c4,) 6 4.36 (brs, 6H) 4.90 (br s,1H), 6.42 (m

3H). Anal. (C7H,ON2O C, H, N (c) Internediate 23c - (2-[5-1o0do-1-(2
trimet hyl sil anyhet hoxynet hyl)-1H indazol-3-yl]-1

H benzoi m dazol - 4-y1}-nethanol : 23c was prepared simlar to 7c' synthesis.
Condensation of diamne 23b (587.3 ng, 4.25 mvol) with al dehyde 7b" (1.71
g, 4.25 mmol) in the presence of 20 el enmental sulfur af forded 23c (1.57 g,
71% as a yei0rdns 8yeliow:solid:RnaR1G (30%Gthybgceiatsn hexsnes)s HINMR (RM3P-dd due to

E?UtggerSC_|[S&HEE|Z&§EH&LN§Ud&é&uﬁ&eﬁ@tﬁmerﬂaﬁﬁ]é%11 (%"bH)JOBS%r; Hi)H)S 58
(a2t T on =T by 2 B pr g atliogebih o 38 i 7 8 AR A her) ™ 7. 75

(d, 1 H J 4ome%, ﬂﬂ)ogetﬁe&-ﬁ@dndﬁSH-lz)!ﬁﬁaﬂdBSZ&(ﬁ HijogetBer0B=68, 1 H, J

1.1 Hz 2. Js?zla% % N402S1) C,
H I, ) 51 a?‘Iznter |ad5%§éég R%eh‘geg) (BQWH tetra@ & )
[1,3 2]d| oxa‘é’br’cl 7842, 3,17 (m, Ah 5139 apg 7. P‘I’x@t |"E’°9ﬂ§'?%ﬂ=% ‘H¥us to oc’
%gt ?iSILLS'a | 78IHZ)e7. 220, (H,2= §)7 HZ), .89 (d;rm,ld)_maaz)ca.uand&d?(z@ Mronl/c ?ﬁt far
. % e

acetate |ngh%£e§'r@e')é ﬁe%\ﬁ%@2;&&%&%??23?%&3(?z(gbsaﬂ-&ﬁg%h%gl&éﬁ 6. 8¥ (dd,
1 H J = 7. SCesltisalys '03?*2@80 H J =7.5H), 7.35 (dd,1 H =7.4, 1.1
Hz Angg . (C, 3f) Eidm léz%-l‘ﬂ@)@ﬂyd FTH-Bérizohniaazol-2-yl)-1H-
23)e 3- [g (4 ( ’#BP ﬁt{g‘h 1 ||+ .;::_enzom'ggggl 2- ynli}al v
(2-trimet hy!"S oboyiFg; XOREThYl ) -1 H-fidazol -5 yl] henol : 35 23e
was prepared Si yasprspayeﬂs-@wmma&mafmmm@%mmézs . 514 mmol )
and boroni ¢ mmblpwithérabuiydthnithiumlfiudfide amdided 28 {62 eﬁﬁgush%;laé@wﬁte\send%e (128.2

76 WO O 5 = 0.16 (40%
reTIEJhyI acet agé' I N ﬁexaneygg%fgkﬁ%%ﬁ%g@hl ® ar% ?oﬁ‘gghare doubl ed dl(Je to
t aut oner1& |®9H€¢¢%&?WW}“98°is@'"i@!‘!‘ﬁgpﬂa“@%(z@i H fogether),4.86a0d 17) | 2. 03
fziudtZ 0t7h(2¢§97(§ki , 308866t J = 6.0.a085.71Hz), 8Hl0 add 5:23 (24, 1l jogetherp/=880 4. 397 (g g,

oget her n r, =
OO R kX i R

an
toggt he{rg J 767Qd3H, 3=18.114), 8.30 dhdldaR.(2 ¢, 1HIoddther)] 9.4B ankd T453(2 6, H-'% 4; (83 (0I l'H
H, = s
gt nesS Ba 1‘%81""@‘3639?32égﬁﬁeﬁsaeﬁ%%%‘*”i%fas’"%‘%yg&%ams. |
H2O C, H Mnal. (Cz24H1gNsO2#1.0 CHsOH) C, H, N
Example 24: 7-[3-{(E)-Styrvl)-1 H-indazol-5-yl]-isoquinoline

CFs
0‘ =0 1sa

CQ/OH (CFsst)zO N N PdC'z(ﬂ)DD dPPf

SEM  1gar
N, HaNCH2CHaNH,,
THF, 70 °C

43%

25 (a) intermediate 24a —1,1,1-Trifluoro-methanesulfonic acid isoquinolin-7-
yl ester: '
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10 (f) Example 23 - 3-[3-(4-Hydroxynethyl-1 H benzol m dazol -2-yl)-1 M
i ndazol - 5-yl ]-2-nmethyl - phenol : 23 was prepared simlar to exanple 3.

Tr eat ment 30.7 ng,:0.261 nmol) with tetrabutyl g 4,1 uoride
aff orded 2%’5‘8@% ng, 64% <&as a white solid: Rl=.0.22 (78%&?@‘ acetate

I n hexanes); 'H NVR (DVSO-d;) [Sone peaks are 15 doubl ed due to tautoneric
| sonerization] 8 2.04 and 2.07 (2 s, 3H together), 4.88 and 4.97 (2 d, 2H
together, J = 6.0 and 5.7 Hz), 5.10 and 5.23 (2 t, 1 Htogether, J = 5.6

and 6.0 Hz), 6.76 (d, 1 H J =7.2 Hz), 6.85 (d, 1 H J =8.1Hz), 7.14 (m
3H), 7.37 and 7.58 (dd and d, 1 Htogether, J =7.2,1.9 and 7.7 Hz), 7.40
(dd, 1 H, J = 8.5, 1Tofludmmethariestifonjcchnhykdrite (454-g, sﬁ 10 mmpl) was Bldeddrdp@sel2 (2 s, 1

H t oget her), oduitid { ahes (2 s, i H
t oget her), 13. 65%21 090 '%& I—Tgtﬁo et her 23ﬁqlmﬁwéj4H18$ql\ﬁr020 0

CH3OH) C, H, eg;gcgllﬁbm@y@ne(%pg)_ fEng $, copfin egat ri lgour,thenat
t -1 ndazoi - 5- vlrbemwraméfGthﬂ"s?» Th@sﬂhﬂ&nlmap&iﬁﬁonbdut\(l@%SOZ) 20 0O

PdCf2d f /JO1 38 /0
24a éEﬁﬂpTgsAFd&%oRmﬂ%gﬁm%&?&ﬁ%&mﬁgm e E%""RF%'B @ﬁb 24 | 1 25
(a) |ntermedi deyer yagdried over magpesium sifaje. fiterad, canaceniraled. @WW&H&? nol i n- 7-

yl ester: 77 ,delehroiaibkapng 0% iyl ddetafttlin Baxhnds) tolgivel thiftaty 28as.2wg) @8%) f oni

hydrid 4. 54 16,10 | 0 C
it ur e of |7 FpAe IR Hsi 0288k B SeegieARUNSS: 4 uis e Y5 ©
Chenicals) in bﬁ@dﬂhle%@&&i)ﬂ) Bﬁﬂ(dr1!ﬂxg=vﬁ%H€)o&0$Nuﬁ'éiJ&t9®'lz);82ﬁr 1 hour,
then at rRPm(IEeﬁPQL@tdﬁﬁ 5 aAH, Dﬁsfﬁﬂ)UB@@QH}'“”@NM@MQ@I%M i oned

bet ween 5 di chl oronet hané 3’ 'saf ur at ed ueaus saodi um bi car bonat e

sol ution. The UBG3i =3P}k 11820 HS3818v& 17 Q3@ M3 VAL, il tered,
concentr at ed, wmzpueus.n Anhl. {010l44FLNQS0. 13H:0) C.H-ﬂ &8t ogr aphy (50% et hyl acetate

072575034 bt by e DR a oA e il © e Lo ol RS
ethoxymethyl)-1 H-indazol- yl]-lsoqulnoll

15 Isoquinoline triflate 24a (150 mg, 0.540 mmol) was added to a degassed
solution of boronic ester 16a (282.9 mg, 0.594 mmol), powdered potassium
phosphate (344 mg, 1.62 mmol), 1,1"-bis(diphenylphosphino)ferrocene
dichloropalladium(Il) {13 mg, 0.016 mmol), and 1,1™-bis(diphenylphosphino)ferrocene
{9 mg, 0.016 mmol} in 1,4-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 organic layer was dried
over magnesium sulfate, filtered, and concentrated. Purification by sitica gel
chromatography (10 to 75% ethyl atetate in hexanes) afforded 24b (92.7 mg, 36%)
as a fluorescent pink gel: R; = 0.08 (20% ethyl acetate/hexanes); *"H NMR (CDCl;) &

25 -0.04 (s, 9H), 0.94 (t, 2H, J= 8.4 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)-1H-Indazoi-5-yi]-isoquinoline:
Similar to example 3, treatment of intermediate 24b (86 mg, 0.18 mmol) with

tetrabutylammonium fluoride afforded 24 (27.2 mg, 43%) as a while solid: Ry=0.11

30 (70% ethyl acetate in hexanes); 'H NMR (DMSO-ds) § 7.29 (t, 1H, J=7.2 Hz), 7.41 (t,
2H, J=7.2 Hz), 7.66 (m, 5H), 7.88 {t, 2H, J = 5.7 Hz), 8.09 (d, 1H, J=8.7 Hz), 8.29
(dd, 1H, J=8.4, 1.8 Hz), 8.51 (m, 3H), 9.41 (s, 1H), 13.28 (s, 1H). Anal.
(C24H17N3#0.6 CH,OH) C, H, N.
Example 25: 4-[3-(1H-Benzolmidazol-2-yl)-1H-indazol-5-yl}-isoquinoline



7.72 (dd, I H J =9.0, 2.5 Hz), 7.80 (d, 1 H,
= 9.0 Hz), 8.23 10 (d, 1 H J = 2.5 Hz), 8.55 (

(s, I H .wdefshddR (DVSO-d0) 8 118.33 (q, J = 320 Hz), Q‘?r %{,{Z

124.17, 128.03,129.9, 134.31, 144.09, 147.02,152.46. An 58? F3NOBSO. 1.
H20) C, H N, S. (b) Internediate 24b -
7-13-((E)-Styryl)-1-(2-trinmethyl silanyl - ethoxynethyl}1

H I ndazol - 5-yqg- 1soqul noii ne: 15 Isoquinollne trliflate 24a (150 ng, O0.540
mmol ) was added to a degassed solution of boronic ester 16a (282.9 ny,
0.594 mmol ), powdered potassiun1 phosphate (344 ng, 1.62

mol ), 1, 1" - bIS(deh axlp osp hi,no) f err ocene %gchlor alladium(1l) (13 ny,
0.016 mml ), ang 1, nylphospnlno (9 ng, 0.016 mmol)
in 1, 4-di oxane ure M: %0 C 20 oilbath for 6
hours t hen ce g IS -’-thf%%h@dﬁéPE (50 ni) and
saturated aqueous S;ol orlo' sqd ution ), T )gg0, TITE Or gani ¢ | ayer was
dried over nagnesNu i oncentrated Purification by
silica get chrte'mt ot at e i n hexanes) afforded
24b (92.7 ngy, 36% = R, = 0.06 (20/a ethyl

acet at e/ hexanes) ;' H NNR (CDCI3) 8 25 -0.04 (s, 9H), 0.94 (t, 2H, J = 8.4
Hz), 3.64 (t, 2H J = 8.1 HeM S5gf9 (s, 2H), 7.3048.09 (m 14H), 8.26 (d,
2H, J = 12.9 Hz c) .-‘Ieﬂa¢WﬁMMt[ NE) -3 )-1 H I ndazol -5
yl)-isoqul noling lea M internmedi ate 24b (86

| 0pride afforded 24 (27.2 ng, 43%
’.cetata'NM hexanes) ;' H NVR

= 7 2 Hz), 7.66 (m

J =5.8H), 806 (d,1H JF
d 1H J =57 H), 939

as a white solid: NBO(?O%eth

(DMBO-de) S 7.29 (t, 1 H, 7.2 H), 7bl(t
5H), 7.88 (t, 2H J 28b5.7 8.09 (d, 1 HzsJ = , 8.29 (dd, 1 H J
=8.4,1.8 'Hz), 8.51 (m 3HM%9.41 (s, 1 H ,1328 t H . Anal.
(C24HL7NS. 0 6 C'*Z%teﬁnadthteusammbenz’b'ﬁmdﬂz&% agmmlambdﬁ gol -2 vi11-1

lH:\Ind?zKII/ Jd 4%%&3&‘1&%'%@%‘&@%&%&@* 0l477 "Or p EMp SEM

olgr: 2 58 pEM
TaAF, H By a procedure analogous to boronic ester 19e synthesns, iodide 7c (236 g,

5  4.81 mmol) was converied to boronic ester 25a (1.439, 61%), a white , crystalline
solid: 'H NMR (DMSO-dy) 6 -0.13 (s, 9H), 0.82 (t, 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), 7.53 (m, 1H), 7.83 (m, 3H), 8.95 (s, 1H),
13.15 (s, 1H). Anal. (CzsH3sBN4OsSi) C, H, N.
(b) Intermediate 25b — 4-[3-(1H-Benzoimidazol-2-yl)-1-{2-trimethylsilanyl-

10  ethoxymethyl)-1H-indazol-5-yi}-isoquinoline: :

By a procedure analogous to 191 synthesis, 4-bromoisoquinoline (238 mg,
1.14 mmol) was coupled with boronic ester 25a (280.4 mg, 0.572 mmol) to give 25b
(237.5 mg, 84%) as a white solid: R; = 0.20 (50% ethyl acetate in hexanes); '*H NMR
(DMSO-g;) 5 —0.07 (s, 9H), 0.86 (m, 2H), 3.67 (t, 2H, J= 7.9 Hz), 5.98 (s, 2H), 7.20

15 (brm, 2H), 7.55 (br m, 1H), 7.65 (br m, 1H), 7.71 (m, 4H), 8.07 (d, 1H, J = 8.7 Hz),
8.27 (dd, 1H, J=7.2, 1.7 Hz), 8.56 (s, 1H), 8.66 (d, 1H, J=0.8 Hz), 9.41 (s, 1H),
13.17 (s, 1H). :

(c) Example 25 — 4-[3-(1H-Benzoimidazol-2-yl)-1 H-indazol-5-yl]-
isoquinoline:

20 25 was prepared similar to example 3. Intermediate 25b (152.4 mg, 0.310
mmol) was treated with tetrabutylammonium fiuoride to givé 25(61.9mg,55%)as a
white foam: R;=0.16 (70% ethyl acetate in hexanes); 'H NMR (DMSO-d;) § 7.18 (br
m, 2H), 7.56 (br m, 2H), 7.63 (dd, 1H, J= 8.5, 1.7 Hz), 7.81 (m, 4H), 8.27 (dd, 1H, J =
7.4, 1.2 Hz), 8.55 (s, 1H), 8.62 (s, 1H), 9.40 (s, 1H), 13.05 (br s, 1H), 13.84 (s, 1H).
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H2NCH2CH2NH2, gl lz~: N THF_y Nk 55% N NN NH NN NH 25b 25 (a)

Internmedi ate 25a - 3-(1 H Benzol m dazol -2-yl)-5-(4,4,5,5-tetranet hyl
[1,3,2]-d iwgabene an-2-yl ) -1-(2-trinmethyl silanyl et hoxy geiphbdeidrr
Hdndazol e: By a procedure anal ogous. to boronic ester 19e synthesis, iodide
7¢' (2.36 g, 5 4.81 mmol) was converted to boroni ¢ ester 25a (1.43g, 61%,
a white , crystalline solid: "HNW (DMsO-ca) S -0.13 (s, 94, 0.82 (t,

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), 7.53 (m 1 H, 7.83 (m 3H), 8.95 (s, 1 H, 13.15 (s,1 H. Anal.
(C25H BNMM@3Si) C, H N (bz Interrredlate 25b - 4-[3- (1

H- Benzoi mi dazoExample 26:3-[3414-Benaoimidazgl2 Hindazol-5-yih &S :
H- 1 ndazol - 55- y 3lmet hopl i ne: By a procedure anal ogous to 19f synt hesi s,

4- br onoi soqui nol T ne 5238 1.14 mmol) was coupl ed with boronic ester 25a
(280.4 ngy, 0.572 nmol rsrB’f"ve o%be (237.5 gy, 849 Mahite solid: Rf =
0.20 (50% et hyl acet hem%tg.)@w NVR  ( DVBO w0.07 (s, 9H), 0.86

(m 2H), 3.67 ( |9 Hz)MESTgg (8, HaRY) 2 (br m 2H), 7.55

(br m 1 H, 7 , 1388 (n HJ=8.7 Hz) ,
8.27 (dd, 1 H, &€ 7.2, 1N7 Fz), 8.56 . /10'H, J = 0.8 Hz),
9.41 (s, 1 H, 1328« (s . (c) Exarrple 25 g8e4- [ 3-

H Benzol m dazol -2-yl)-1 zol -5-yl]- isoquinoline: 5 was prepared

simlar to exanple 3. Internediate 25b (152.4 ng, 0.310 mol) was treated
withtetrabutylarrrmnit,l fluoride to giver2§-N61.9 ny, 55% as a white
foam Rf 0.16 (7084 acet ayg_ i , Y, 1H NVR (DMSO-dg) 8 7.18 (br
m 2H), 756(brm_ﬁ§1‘122.63(dd1 J A5, 1.7 Hz), 7.81 (m 4H), 8.27
(dd, 1 H J = 7.4, 1.38%Hz) H® W (s, 1 H), 9.40 (s, 1 H),
13.05 (br s, 1 H), 13.84 (s, 1 H. 79 i 33248 PCT/ US01101477 Exanpl e
26: 34341H Benzol m dazol - 2- 0- 1H4ndazol - 5- y11-&- (#3- hydr oxy- dr oayl | -

2- met hyl - phenol pEM 220 pEM O (, N N (Ph3P)4Pd, sns HOI~ N O N 38% H NH
25a 26a H (a) Intermediate 26a ~ 3-[3-{1 H-Benzoimidazol-2-yl)-1-(2-trimethyisilanyi-

5§ ethoxymethyl)-1H-indazol-5-yl]-6-(3-hydroxy-propyl)-2-methyl-phenol:
By a procedure analogous to the synthesis of 25b, boronic ester 25a (303 mg,

0.618 mmol) was coupled with iodide 22e {180.5 mg, 0.618 mmol), affording 26a
(124.4 mg, 38%) as a white solid: R, = 0.30 {50% ethyl acetate in hexanes); 'H NMR
(DMSO-d;) 8 -0.11 (s, 9H), 0.85 (t, 2H, J= 7.9 Hz), 1.74 (quint, 2H, J=7.0 Hz), 2.08

10 (s, 3H), 266, 2H, J=7.7 Hz), 347 (g, 2H, J=5.3 Hz), 3.63 (t, 2H, J= 7.9 H2), 4.60
(t, 1H, J=5.0 Hz), 5.91 (s, 2H), 6.75 (d, 1H, J=7.7 Hz), 7.01 (d, 1H, J= 7.7 Hz), 7.20
{quint, 2H, J= 8.1 Hz), 7.49 (m, 2H), 7.71 (d, 1H J=7.7 Hz), 7.88 (d, 1H, J=8.7 H2),
B8.33 (s, 1H), 8.42 (s, 1H), 13.11 (s, 1H). Anal. {CaH3sN4O35i*0.6 ethyl acetate) C, H,
N.

15 (b) Example 26 — 3-[3-(1H-Benzolmidazol-2-yl)-1 H-indazol-5-y1}-6-(3-
hydroxy-propyt}-2-methyl-phenol:

By a procedure analogous to example 3, deprotection of 26a (99.4 mg, 0.188

mmol) with tetrabutylammonium fiuoride afforded 26 (26.9 mg, 36%) as a white solid:
Ry = 0.19 (70% ethyi acetate in hexanes); 'H NMR (DMSO0-d;) § 1.74 {quint, 2H, J =

20 74Hz),2.08 (s, 3H), 266 (t, 2H, J=7.4 H2), 347 (q,2H, J=5.1 H2), 459 (t, 1H, J =
5.1 Hz), 6.74 (d, 1H, J=7.7 Hz), 7.00 (d, 1H, J=7.7 Hz), 7.19 (quint, 2H, J= 7.9 Hz),
7.38 (dd, 1H J=8.5, 1.5 Hz), 7.50 (d, 1H, J=7.4 Hz), 7.67 (m, 2H), 8.30 (s, 1H), 8.37
(s, TH), 12.96 (s, 1H), 13.66 (s, 1H). Anal. (C;sH22N40220.4 ethyl acetate) C, H, N.
Example 27; 1-[3-{{E)-Styryl)- 1H-IndazoL5-yl]-piperidin-4-ol

25
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TBAF, % H2N tCH2Co cami HOL I / 36% HL / NNH 26 1 \ (a) Internedi ate
26a - 3-WL. H Benzol m dazol -2-yl }1-(2-trinethylsilanyl- 5

et hoxymetygloi/sshb¥indazol - 5-yl ] - 6- ( 3- hydr oxy- propyl ) - 2- rep&usdfoes®?! : - By a
procedure anal ogous to the synthesis of 25b, boronic ester 25a (303 ng,
0.618 mmol) was coupled with iodide 22e (180.5 ng, 0.618 mol ), affording
26a (124.4 ng, 38% as a white solid: RI = 0.30 (50% ethyl acetate in
hexanes); f HNWR (DWMsO-c4) 8 -0.11 (s, 9H), 0.85 (t, 2H, J=7.9 Hz), 1.74
(quint, 2H, J=7.0 Hz), 2.08 10 (a, 3H), 2.66 (t, 2H J = 7. 7 Hz), 3.47 (q,
2H,J=53Hz)363(t 2HJ=79Hz 460 t,lHJ = 5.0 Hz), 5.91

(s, 2H), 6.75 (d = 1éombaZ) 77Hz) 7.20 (quint,
oH, J = 8.1 Hz), 7&49;%!.m cq 743((1 H ?aM 7.88 (d, 1 H J =
8.7 Hz) 8.33 ( 85&(8 " Anal . (O-1
N4CBShO. 6 ethyl acetate) C, H, (zn) Exa |% 6 - 3-[3-(1

H Benzol m dazol - 2-yl)-1 H4ndazol - 5 yl]-6-(3-

hydr oxy- propyt) - 2- net hyl - phenol By a procedure anal ogous to exanple 3,
deprotection of 26a (99.4 SEN). 18@ar, Mol ) Wi th tefrabutyl ammoni um fl uoride
af forded 26 (26.9 rrg, ammmgis.ol I d: 'Q 19 (70% et hyl acetate

I n hexanes); f HN : , 7 = 20 7.4 Hz), 2.08 (s,
3H) 2. 66 (t 3. 447% q, 2 . ) 4.59 (t, 1 H J =
5.1 Hz), ﬁ ,ﬁb— 7.7\Hz), 7.9% (¢ 43, 7.7 Hz), 7.19 (qui nt,
2H J = > 7.38 (dd, = 8.5, 15Hz) . & d,lH J=17.4

767(m2H) 8.30 (s, 1 (s,1 H 13.66 (s, 1

H)
507 1A2§| [ ( (E)CZ arel }%I el - Bl afery %'mﬁv'c?f‘%@"\ﬁo 01/ 53268
PCT/ US01/ 01477 7 azmmaﬂ& Bl -omme). 4-hydeesypipridBe (2.07\g:12046 ol and  CF#a/
Naafi DME, Sgerfbutydirhéifigidiiyl Ghidride (2.63@ 830 mimollweré tidsolVéd in dichloromethane
5 (50 mL) and stirred at 23 °C for 4 hours. The mixture was then washed with saturated
aqueous sodium bicarbonate solution (3 x 50 mL) and water (50 mL), dried over
‘magnesium sulfate, filtered, and concentrated under high vacuum to give 27a (2.60 g,
59%) as a yellow oil which crystallizes on standing.: 'H NMR (CDCls) 6 0.05 (s, 6H),
0.90 (s, 9H), 1.46 (m, 2H), 1.81 (m, 2H), 2.71 (m, 2H), 3.09 (m, 3H), 3.77 (septet, 1H,
10 J=39Hz),. Anal. (Cy1HesNOSI0.2 CH;Cl) C, H, N. '
(b) Intermediate 27b ~ 5-{4-[(Dimethyl-ethyl)-dimethyl-silanyloxy}-
piperidin-1-yl}-3-((E)-styryl)-1-(2-trimethylsilanyl-ethoxymethyl)-1 H-Indazole:
Sodium tert-butoxide (163 mg, 1.70 mmol), tris(dibehzylidineacetone)-
dipalladium(0) (26 mg,0.03 mmol), and CyMAP-1 (See Old et. al., J. Am. Chem. Soc.,
15 120, 9722 (1998)for the structure of this ligand) (33 mg, 0.085 mmol) were added o a
degassed solution of 27a (241.1 mg, 1.12 mmol) and iodide 7a*' (269.3 mg, 0.565
mmol), in ethylene glycol dimethyl ether (DME, 2.0 mL). The mixture was heated in
an 80 °C ollbath for 17 hours. After cooling to room temperature, the mixture was
diluted with ethyl acetate (50 mL) and filtered to remove the black precipitate. The
20 filtrate was washed with water (10 mL) and saturated aqueous sodium chloride (10
mL), dried over magnesium sulfate, filtered, concentrated, and purified by silica gel
chromatography (10 to 50% ethyl acetate in hexanes) to give 27b (177.7 mg, 56%) as
an orange oil: R,=0.28 (20% ethy! acetate in hexanes); 'H NMR (CDCls) § -0.06 (s,
9H}, 0.09 (s, 6H), 0.80 (m, 2H), 0.92 (s, 9H), 1.80 (m, 2H), 1.97 (m, 2H), 3.07 (m, 2H),
25 3.44 (m, 2H), 3.58 (t, 2H, J = 8.4 Hz), 3.92 (m, 1H), 5.69 (s, 2H), 7.29 (m, 2H), 7.41
(m, 6H),7.61 (d, 2H, J=87Hz).
{c) Example 27 - 1-[3-((E)-Styryl)-1H-indazol5-yl]-piperidin-4-ol:
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9R27b Tom N Si N 4796 N1 S H27 / 1 (a) Internediate 27a -
4-(tert-Butyl-dinmethyl-stlanyl'oxy)-plperldine: |I|Imdazole (4.18 g, 61.4
mrol ), 4- hygy xRk peridine (2.07 g, 20.46 nmol )," and t apéruseso1477

butyl di met hyl silyl chloride(4.63 g, 30.7 nmol) were dissolved in

di chl oronethane 5 (50 nL) and stirred at 23 C for 4 hours. The m xture was
then washed with saturated aqueous sodi um bi carbonate solution (3 x 50 nl)
and water (50 nlL), dried over magnesiumsulfate, filtered, and
concentrated under high vacuumto give 27a (2.60 g, 59% as a yellow oil
whi ch crystallizes on standing.: "H NVR (CDCI3) 8 0.05 (s, 6H), 0.90 (s,

9H), 1.46 (m 2H), Bkaﬂ:loc(edmreﬁhﬁlqgoﬁatabxqmplea?.lﬂ)aatn@nmm(mnedﬁlézﬂiﬂmzt(septet

1 H .10 J= 3. nt er medi at e
27h - 5o{4- [(Dﬁ*ﬂbt%'rmé‘?ﬁ"ﬂ% ‘""'h“aﬁ“ﬁ ﬂ@%%a@“ﬁ@**""w’w
pi per | di n- 1-y| Yellow foam; Bet §: NME (QMSPread 6 1B IDH ) - 1

tH! n?g;gl e: | uas(rﬁrztwlztasxmplzn),(élﬁfinm) .67 {in,TP4)68 (d, 1H, J= 42Hz,q/NAP .

ri s(di benzyli -
(See Ad etg ?Q&}%ﬁ;%g;&%wa}s%ﬂg H'F(f 1?%8% ggf?gd %%Q‘STT?RW)’?% structure
of this |igandjs {H)3Ana} (CQHQB&MHLC)'OMMQQQQHCI%M degassed sol ution of
27a (241.1 ny, o 3L Ay iR ddaot ridi-3-6- 565 mmol), in

et hyl ene gl yco%ﬁ%ﬂ%xture was heated in an
80 C ol I bath fgg 1 hour Seovall t €T oling t QGaygnperature, the mxture
was diluted wt |imidisie, icatie By DMEEPP D t 0 renpve the bl ack
precipitate. The | [T ag€ was “Washed with ¥ater (10 nl) and saturated
aqueous sodiumchloride (10 nlL), drie®over nagnesiumsulfate, filtered,
concentrated, and purified by sili&8 gel chromatography (10 to 50% et hyI
acetate in hexanes) to give 278M177.7 nmg, 56% as arﬂ orange oil: R =
0.28 (20% et hyl acet ate | Nanes) ;18dfH NIVR ( CDCI @. D.06 (s, 9H), 0.09
(s, 6H), 0.90 . ) 9I‘1)N°‘I;'2$u, F~/ (m 2H), 3.07 (m
2H) , 25344(m/s{H) 3N58(t 2 - ), ]3. sl H), 5.69 (s, 2H),
7.29 (m 2H), 7.41 (d¥%H 3 =8 Z4tz) . Exanpl e 27
-1-[3-((B)-Styryl)-1H1 ndazol -pi peridin-4-ol: 81 WO 01153268

PCT/ US01/ 01477 By a procedure ogous to exanple 3,
internedi ate 27b (121.4 ng, 0.22 W th tetrabutyl amoni um fl uoride

af forded 27 (33.1 ##, lntswgdmg 23a- %PIF- -dimpthyksilanyigxy)pipesisine; hy |
acet at e/ hexanes) ; 1igybigrcedivenatbgodsito e sirithesis of 27a, 3-hydroxypiperidine
hydrochioride (2.76 g, 20.06 mmol) was converted to 28a (2.92 g, 68%), a yellow oil
which crystallizes on standing.: 'H NMR (CDCls) & 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,
2.7 Hz), 3.86 (septet, 1H, J= 3.6 Hz). Anal. (C1,HasNOSi*0.2 CH,Ck) C, H, N.
15 (b) Intermediate 28b - 5-{3-[(Dimethyl-ethyl)-dimethyl-silanyloxy]-
piperidin-1-yl}-3-((E)-styryl)-1-(2-trimethylisilanyl-ethoxymethyl)-1 H-indazole;
28b was prepared by a procedure analogous to 27b synthesis. 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: R=0.17 (10% ethyl acetate in hexanes); '"H NMR
20 (CDClg) 5 —-0.05 (s, SH), 0.09 (s, 6H}, 0.92 {m, 2H), 0.96 (s, OH), 1.44 (m, 1H), 1.65-
2.05 {m, 3H), 2.69 {m, 2H), 3.56 (m, 4H), 3.92 (m, TH), 5.70 (s, 2H), 7.25 {m, 2H),
7.40 (m, 6H), 7.60 (d, 2H, J= 8.4 Hz). Anal, (Cs:HsN:0.Si;#0.6 H;0) C, H, N,
{c) Example 28 - 1-[3-((E)-Styryl)- 1Hindazof5-yl}-piperidin-3-ok:
By a procedure analogous to example 3, treatment of intermediate 28b (181.5
25 mg, 0.322 mmol) with tetrabutylammonium fluoride afforded 28 {47.6 mg, 46%) as a
yellow foam: Ry=0.19 (70% ethyl acetate/hexanes); 'H NMR (DMSO-d;) § 1.34 (m,
1H), 1.70 {m, 1H), 1.95 (m, 2H}, 2.55 (m, 1H}, 2.72 (m 1H), 3.46 (m, 1H), 3.63 (m,
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-2H),186 (m 2H), 2.83 (m 2H), 3.47 (m 2H), 3.61 (m 1 H), 4.68 (d, 1 H’
J =42 Hz), 6 7.22 (m 2H), 7.37 (m 5H), 7.55 (d, 1 H J =16.5 Hz), 7.69
(d, 2H, Jyeoys3des-Hz), 12.89 (s,1 H). Anal. (C201-127 N3p&Hushib®ds 0.4 et hyl
acetate) C, H N Exanple 28:1-r3-(tE3-Stvrvll-1 .
H t ndazol -5-vll-nl1"eridin-3-0i HO TSDMSG C+NMAP' - 11 POWNs, NHNaoeBu DMVE, 90
-c ~J 68%66%28a SEMH TBAR *N 3i10H NI ~ ON Nc 28b 28 (a)
Internediate 28a - 3-(tert-Butyl-dinethyl-silanyloxy)-plperldline: 10 By a
procedur e anal ogous to the synthesis of 27a, 3-hydroxypiperidine
hydrochl oride (2.76 g was converted to 28a §2 92 , 68%, a
yel low oil  WHk éﬁ%myﬂ*!)aﬂﬁ @eﬂ" dn"%? Bl -#ydd. 1o ¢ 5)3329 05 (s, 6H),
(23 gg Es 9tl)|) J-Pﬂl@z)(mz(ﬂglﬁ'l)ﬂ.’ss'(d’1(-In:l-26—.5Hz)27.)36(%Bléng(72"‘02).12.9'5(15 (m 2H%, .
m 1l 7 Hz septet, 1 H J = 3.
Anal . @?ﬁgél\@ @gbéll}‘&}fz"é‘ H N 15 'g'_ | nternedi ate 28b -
5 (3 [ (DI rret Example|a Srisequinglin-4-yl-1kindazol-3-yl)-1H-benzoimidazol-4-yi
pi per | di n5l- yieth !(E) styryl)-1-(2-trl rret hyl sl | anyl - et hoxymet hyi ) -1
Hindazol e: 28b was prepared by a procedure anal ogous to 27b synt hesis.
Internediates 7a' (269.3 ng, 0 565 mol ) and 28a (244 ng, 1. 13 nmol ) were

used to form28b (212.0 as a browns%l =10. 17 (10% et hyl
acetate in hexanes)ﬁEMH (CDCI 9) 5 -04 - 0.09 (s, 6H),
0.92 (m 2H), P85 c,,(ml 9,,3,, ). 2.69 (m 2H),
3.56 (m 4H), 30" o el 7.40 (m 6H),

7.60 (d, 2H, L=
Exanpl e 28 -1-
anal ogous to e®&np
mot) with tetrab
yel | ow foam Rf
(m 1 H, 1.70 (
1 H, 3.63 (m

Hz)Tr“( NQb—Fﬁ%_C H N (c)
yryl) - 1H4nd -5-yi ]‘l-pl peridin 3-ol: By a procedure
treatment of i %8 meqFane 28b (181.5 25 ng, 0.322
nium fluoride affgrigd¥28 (47.6 ng, 46% as a
(70% et hyI acet at e/iwxanes);' HNWR (DMSO-c) S 1.34

1 H, 255(m1HH), 2.72 (m1 H), 3.46 (m
] H, 3.74 (m 1 H), 4.88

(d,1 H J = 4.] T&Fw - N, 7.33 (t, 1 H J=72
Hz), 7.42 (m 54 . 1 H50%) Y X6 (d, 2H, J = 7.2 Hz),
12.97 (s, /~NH
( ” aeb N NTH 29 : 1
HO HO

(a) Intermediate 29a — {2-[5-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-
10  1-(2-trimethylisilanyl-ethoxymethyl)-1 H-indazol-3-yl]-1 H-benzoimidazoi-4-yl}-
methanol:
By a procedure similar to the synthesis of boronic ester 19e, iodide 23¢ (512.8
mg, 0.985 mmol) was converted to boronic ester 29a (312.0 mg, 61%), a white foam:
R¢ = 0.28 (5% methanol in dichloromethane); 'H NMR (DMSO-d;) [Some peaks are
15 doubled due to tautomeric isomerization] 5 -0.13 (s, 9H), 0.83 (t, 2H, J=7.7 H2), 1.35
(s, 12H), 3.60 (t, 2H, J = 8.1 Hz), 4.87 (br s, 1H), 5.06 (br s, 1H), 5.24 (m, 1H}, 5.90
(s, 2H), 7.26 (m, 2H), 7.40 and 7.71 (2 d, 1H together, J=7.2 and 7.9 Hz), 7.82 (m,
2H), 8.95 (s, 1H), 12.93 and 13.10 (2 s, 1H togefher). Anal. (CzHs7BN4O,Si*0.5 H.0)
C,H,N.
20 (b) Intermediate 28b - {2-[5-Isoquinolin-4-yl-1-(2-trimethylsilanyl-ethoxy-
methyl)-1H-indazol-3-yi}-1H-benzoimidazol-4-yl}-methanol:
Bya prooeduré similar to the synthesis of 191, 4-bromoisoquinoline (193 mg,
0.927 mmol) was coupled with boronic ester 29a (241.2 mg, 0.463 mmoi) to give 29b
(171.1 mg, 71%) as a white foam: R; = 0.22 (75% ethyl acetate in hexanes); 'H NMR
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1H). Anal. (C2aH21IN30. 0.3 H20 C, H, N Exanple 29:
f 245- | soaui nol i n-4-vi -1*i ndazol - 3-v11- 1H benzol m dazol -4-v11- 5 net hanol

SEM 49_~0 ~wooikkdN d O- \ N N N KOAA. PdCl ~(dppn / N (If,%%}{%m“.}yaZcCB

DMSO, 80 -C DME, 85 61% O/ “NH 7196 23c NH 29a N:HO HO M1 s, H N

TH2C- S%\ N N 6096 \ / N 29b NV NHN 29 NH i HO HO (a) Internediate 29a
{2 [5-(4,4,5,5-Tetranet hyl -[ 1, 3, 2] di oxaborol an-2-yl)- 10

1-(2-trimethyl silanyl-ethoxynethyl)-1HIndazol -3-yl]-1

H benzol m dazol -4-yl }- nmethanol: By a procedure simlar to the synthesis of

boronic ester 19e, iodide 23c (512.8 ny, 0.985 mol) was converted to

boroni c ester ZRMSQIE)ISEMeppaksdre dpubled duk tottautémericisomiefizatior) § 26.06 &6 et hanol

i n di chl oronet due t
tautoneric i so%g??)zegﬁ%}w?ﬁé%%&% 2L| ,&)@g@&gg%{,gg g'é"l—'f %QH?J ggﬁz 1 35
(s, 12H), 3.602n4525(3brs, 1H tagether); 5. 8@%‘?1%@(@”&?#&%@?%@(@% 1 , 5.24
(7m21 sz’ 7599aztdgﬁmer1m77(ﬁ , 849, £.07 (4219, J-ksﬂﬂz)maa Al §278, 11§H Oéﬂ(eget hir 7 J =
an S
toget her) . Rnals’m)Cg%MM (g 126’&%37&%@]4& &gﬁg{&baf) Fler medi ate 29b
{2 [5-1soqui fesh mNs@a S0AR:D) Ciet hyl si | anyl - et hoxy met hyl ) -1

H-| ndazol -3-yl]-1 EXeifpié291apqb-1sbaiiinbli 1p,;ocedure simlar to
the synthesis 3{3 H@pﬂ%%&%@w mol in 3193 ny, 927 nmol ) was coupl ed
with boronic e g Mt 0 463 mol) to give 20b (1711 ng. 71
% as a white foammasqare@ams-(nﬂamgcanyoleaamamteetofmtdmmzsn(mmm 83 WO
01153268 Pal Unigl 6. 847 inol) withGtidn@gthmmenili Nl aacrisd 280588 g, 8
E?utgger!]c_l gor’rg | zat.i O%Nﬁg,a gz)sﬁo eggq'teymdguté@dugbomgof:ia% Hz), 3.68

lsomenzatlon]5488 {t, 2H, J=6.2 Hz), 5.03 and 5.23 (21, 1H together, J=5.6 and

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), 8.63and 8.66 (2 5, 1H together), 9.40 (s, 1H), 12.87 and 13.02 (2 s, 1H

together), 13.81 and 13.86 (2 s, 1H together). Anal. (Co4Hy7N:0#0.4 H,00.3 CH,Cl,)

C,H,N.

Example 30: 2-[2-(S-Isoquinolin-4-yl-1 H-indazol-3-yI)-1 H-benzoimidazol-4-yi}-

ethanol

20

{a) Intermediate 30a — 2-{2-[5-Isoquinolin-4-yl-1-{4-methoxy-benzyl)-1H-
indazol-3-yl]-1 H-benzoimidazol-4-yl}-ethanol:
A suspension of 10% palladium on carbon (66mg) and 2-(2-amino-3-

25 nitrophenyl)ethancl [See Seno, Kaoru; Hagishita, Sanji; Sato, Tomohiro; Kuriyama,
Kaoru; J. Chem. Soc. Perkin Trans. 1; 2012 (1984) for the synthesis of this reagent]
(531.5 mg, 2.92 mmol) in absolute ethanol (50 mL) was shaken under 40 psi
hydrogen for 3 hours. After filtration and concentration, crude 2-(2,3-
diaminophenyl)ethanol (474.4 mg) was obtained as a red oil, which crystallized on

30 standing: Ry = 0.08 {75% ethyl acetate in hexanes); 'H NMR (DMSO-ds) § 2.58 (t, 2H,
J=6.9 Hz), 3.53 {t, 2H, J=7.2 Hz), 4.32 (br s, 5H), 6.29 {m, 2H), 6.40 (dd, TH, J=
6.9, 2.1 H2).



and 5.25 (2 br s, 1H together), 5.98 (s, 2H), 7.22 (m 2H), 7.40 and 7.57°
(2m1 H together), 7.77 (m 4H), 8.07 (d, 1 H J = 8.5 Hz), 8.27 (dd, 1 H,

J =7.2, woork®ds 8.57 5 (s, 1 H, 870 (br a, 1 H), 9.4dwlSoredart). 12.97
and 13.14 (2 s,1 Htogether). Anal. (C HSINsSQRSi.0.4 H2O C, H N (c) .

Example 29 - [2-(5-1soqulnolln-4-yl-1 Hindazoh3-yl)-1 H

benzoi m dazol -4-yl]-nmethanol: 29 was prepared simlar to exanple 3.
Treatnment of internmediate 29b (129.0 10 ngy, 0.247 mmol) with

tetrabut yl ammoni um fluoride afforded 29 (58.3 ng, 60% as a white powder.
1H NMR (DVBO- d8) [ Sone peaks are doubled due to tautoneric isonerization]
8 4.88 (t, 2H, J-Wihoptfuther parifioation,this Sruge diamine was ppndgnsediwith aldghyds. 6 and 6. 2

Hz), 7.20 (mm%'rDmg zﬁ%%ﬂlnEW@umr skmddrioQ hesisdf = 7.4 Hz for the

) bbb (s merbedge’ ofordpaen ssbging S9%) & djapbleei Fy=Cdb i s " by

12. 87 and 13amame)2‘l-snmn (PMSOak)dSoree peaks gregioublertduelo Betofmerics, 1 H toget her)
Ana' . t5 ﬁHlé%F.Qm%P&]kBQ?@n%Wﬁ'@%s g‘%ﬁﬁ(h'. zﬁfa%ehﬁd@ﬁo (2brs, 1

soau n-4- benzol m dazol -4-v11- et hanol

20 FVMB H p together), 8249 2H). 6.93)(¢ 2H, o= 8] 22')7| G/ (ron pH)R 73R (3H) 765NANH 2296 NH
H\ 63%1 ,.1HH49.bIHZR081 &8, 3H))8.00 (e NHE 626 (dd, B9/ =7.2, 2.1 Hz), 8.54 (s,

2-[2-[5-1 Qed}(z; d | -3-yl]-1

H. l[oen[zol msgg%mi% H%Pﬁa#( 4Hﬁi£§€§¥d ensl XL)‘?"]‘T% aInI Zé?um o% ]car bon
(66ng) and 2-(2- mwgon?ﬂ-@dwsﬂeﬂﬂﬂwwase Wl Kaoru; Hagi shita,
Sanji; Sabo, bémtihidatol-4¢i}ethanon , Kaoru . Chem Soc. Perkin Trans. 1;

2012 (1984) for th 2 mol) in
absol ut e et hanol Eﬁ%@e%gé%gh n’ un er }@.&he?&égégﬁ%ggwn‘%@ hour s.
After filt ramequam!oggw@@mmm 1%#““@!"969(222('29 ?%MFWHWW %et hanot
(474.4 ng) WaP.33két Bestate)s'HINMR (DMSO-d) [Bomdpeaky Sleablitidcidbean 30 st andi ng:

R1=0.08 ( 75%uﬁ:tmr¢]a¥c lsorggrgza{ionlég 1{"?%62”,_63373 (l]fl, Eh)NR’E’b Lm &%)1H8 2.58 ( t, 2H
15 together, J=5.2 and 5.5 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),
8.63 (s, 1H), 9.39 (s, 1H), 12.97 and 13.01 (2 s, 1H together), 13.86 and 13.87 (2 s,
1H together). Anal. (C2sH1sN50°0.3 H20¢0.4 ethyi acetate«0.06 S) C, H, N.
Example 31: [2-{5-Isoquinolin-4-yi-1 H-indazol-3-yI)-1 H-benzoimidazol-4-
20 imethyl]-dimethyl-amine

1. CH3SO,Cl, DIEA,
PMB 23b pMB - SHaSK

s(,,,. DMF 2. (CHa)NH ()
590 () O )
® )

N N
19t 31a

PMB H
N

[‘ @ N‘N 10:1 TFAH,80; O O N
N / 10 eq Anisole I N /
= 7 “NH

37%

(a) Intermediate 31a - {2-[5-Isoquinolin-4-yl-1-(4-methoxy-benzyl)-1H-
25 indazol-3-yl]-1H-benzoimidazol-4-yl}-methanol:



J=6.9 Hz), 3.53 (t, 2H, J = 7.2 Hz), 4.32 (br s, 5H, 6.29 (m 2H), 6.40
(dd,1 H J= 6.9, 2.1 Hz). 84 WD 01/53268 PCT/ USOL/ 01477 W thout further
purificati Qpgofithes Crude di am ne was condensed wi'th al der}y:qmsm}@jw(l 10 g,
2.81 mmol) 1n the presence of sulfur, simlar to-the synthesis of
intermediate 7¢', affording 30a (930.8 ng, 63% as a yellow foam Rl = 0.19
(ethyl acetat e); 1H NVR (DVSO-c4) [ Sone peaks are doubl ed due to
tautomeric 5 isonerization] 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), 7.39 (m 3H), 7.65 (d, 1 H J =9.2 Hz), 7.81 (m 3H),
8.00 (m | H), 8.2@Byakynthdsid-imilario the §nthdsid oft18h, aldehyde 196(3.67 gHH33 8. 65 (s, 1

H., 9.39 (s, 1ydo a;gd,gﬁ,ngagbﬁ%gé_g ﬁﬁb@%ﬁ@ﬂi&the%&eﬁé%f%f@r 30 -

2[2(5Isoqu|nolln4 ég
benzol mi dazol - #gjye[31 Ed@ﬂap" H’Ft%’fe"%?"é{%/ 39&%@?@“&"%"“‘9 inhw¥anedl| ) was
deprotected by‘mnmqnhsoxag) [Somé peiks analoalfialtue totadtunede isonidzatio]sardi ng 30

(ove0 4 [ Sonté Behed8la BER L. sheersoalgy Bhbbel TEGR P 1'E 5 14

(m 2H), 3.73 (54!5116@-983@368"1996"0!) §93 (d 2H, J= 85 He), 7.8 bn 2, 73!3&Bd552 and 5.5

;'223’3 76041(:3 T‘z%ﬁe.anc_lﬂéﬁﬂsmzshﬂssf(htmg@;bqnm,& 77 (m; smctdS §5Hz) 1
50 st o 4 826G 1y, 7P b pat o gﬂésﬁ%g%ﬁhen 13 56

and 13.87 (2 sandlam 2egtH together), :38(s, 1K)C2Z88HNTD08 (s, mzm:m)eam
acet at e*0. qg Sc 2-5|3H rn)lhp 31: 1 2-(5-1soaul nolin-4-vl-

I N E Ay Cetink SRR oS
NHONH 19f aruazomyudmmblnnduet-&ysmwmzwhynmm- N N / 10egAr dee IN
NvNH 37% N NvNH Methane sulfonyl chloride {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 o 0 °C in an icebath. After stirring at0 °C
for 2.5 hours, the reaction flask was fitted with a dry ice-cooled cold finger condenser,
and dimethyl amine gas was condensed into the reaction solution until the volume
had increased by about 5 mL. Stirring was continued at 0 °C for 4 hours, then at
room temperature for 15 hours. The mixture was partitioned between ethyl acetate
20 (100 mL) and saturated aqueous sodium bicarbonate solution (20 mL). The organic
extracts were dried over magnesium sulfate, fillered, concentrated, and columned
{silica get, 5 io 10% methanol in dichioromethans), affording 31b (250.2 mg, 45%) as
a pale yellow solid: Ry = 0.26 (10% methanol in dichloromethane); "H NMR (DMSO-
d;) 8 2.20 (s, 6H), 3.71 (s, 3H), 3.84 (s, 2H), 5.83 (s, 2H), 6.93 (d, 2H, J=8.7 Hz),
25  7.14(m, 2H), 7.36 (d, 2H, J=8.5 Hz), 7.48 (m, 1H), 7.67 (¢, 1H, J=8.9 H2), 7.77
(quintet, 2H, J=6.4 Hz), 7.89 (m, 1H), 8.00 (d, 1H, J=8.9 Hz), B.26 (d, 1H, J=7.5
Hz), 8.55 (s, 1H), 8.71 {s, 1H), 9.39 (s, 1H), 13.03 {(br s, TH). Anal. (C34H3oNO*1.1
H:0) C, H, N.
(c) Example 31 - [2-(5-Isoquinolin-4-yl-1 H-indazol-3-yl)-1 H-
30  benzolmidazol-4-ylmethyi}-dimethyl-amine:

A mixture of 31b (125.7 mg, 0.233 mmol), anisole (252 mg, 2.33 mmol),
trifiuoroacetic acid (2.3 mL}), and concentrated sulfuric 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 combined organic layers were dried over magnesium sulfate, filtered,
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31b 31 "N (a) Internediate 31 a - '

{2-[5-1soqui nolin-4-yl-1-(4-methoxy-benzyl)-1 H 25

i ndazol - 3y¢ybissséd benzoi m dazol -4' . yl)-methanol : 85 WO Odépg ,?14

PCT/ USOL/ 01477 a:.F By a synthesis simlar to the synt heS| S 0 ]?6 .

al dehyde 19f (3. 67 g, 9.33 mmol) and diamne 23b (1.29 g, 9.33 rrrml) wer e

condensed In the presence of sulfur to give 3la (2.60 g, 54% as a yellow

solid: Rf = 0.19(76 % ethyl acetate in hexanes); ' H NWR (DVSO c) [ Sone

peaks are doubl ed due to tautomeric |somerization] 8 3 71 5 (s, 3H), 4.88

(d, 2H, J= 5.5 5 to her —56and61Hz)

5.81 and 5. 8§°’{°2Hz%a‘°“g %’5@ ﬂ%caée%g@rbmawzwﬂ ‘F'E?m i 21 (m 2H),

7.38 and 7. 5dichioemethat)ita glgﬁaﬂﬂ%ﬂmb.&ﬂ?)asaavmhﬁowuehlzmg, oox@o%d, 1 H J =

8.7 Hz), 7.7 ol rPJthén@ t H J=
eflﬁh ?H‘&whkﬁo gH g:qﬂglt-‘ MéO‘ G@Sé?eﬁe&gﬁ? %Oélﬁlfé guétg

7.7 Hz), 8.54 and S,
t oget her), 9“3@"F§°'f°'ﬂfnza§°2‘]§§1ﬁﬁ 221 @5"’?26"%”991"9!‘) ?@Q&ﬂ'é)r?mlhﬁal 10

( C3EH25N$8R" 8, M) 240 and.7.54,(2 M, 1K gethsr), 716454, 18, @=9DH2), 783(m,4H),826

{2-15-11soqu | [.nd

H. benzoi m dagd(?)?hzfp f'swﬁﬂgﬁs)ﬁs qﬁn}ép‘%é%&;?n%ét}rﬁéﬁﬂém ﬁé%r‘ﬁ’ﬂﬁthl oride
(119.3 ngy, 11992 mnﬁmas%&w@ew)dﬁwvﬁ%wa H:901.Q€HEOH)&Y, Halla (527.5 nm,
1.03 ol ) aExdamible SBTR4BIE0GERMIN-$911HEInddf R T:behzdifhidgol®®! ) | N
tetrahydrofugmﬁ hﬁ[& Eé!! ecoole to O I n an 1 cebath. er stirring at O
C for 2.5 h on flask was fitted wwth a dry ice-cooled cold
finger cdPdenser, and dinethyl amine gas was condensed Into the reaction
sol ution until the vols had |ncreased bys about 5 nl. Stjrring was

conti nued at \. 15 hours. The

m xture was L :
aqueous sodi um bJ car boRy

[TEAHZON nd sat urat ed
b \H ' racts were
dried over mgﬁbsiuwate filtered, Baucentrate A umed (silica

get, 5 to 10% ggt hamol di chi or gget-Adn affordlsgg 3 0.2 ng, 45%
as a pale yellow solid™ R 0.26 (10% anol in dichloronethane); 1H NVR
(DMSO~ d8) 6 2.20 (s, 6H), 3.71 (s, 3H), 3.84 (s, 2H), 5.83 (s, 2H), 6.93

(d, 2H, J = 8.7 f&)inteRediate424 H;z u?no?lﬁ-ll(-ﬁﬂ -(2-H|etﬂoxy-&%n% , 7.48 (m 1
. 767(d’l%&ﬂl~3—l]-ﬂé)@zﬁ§§idazlm%u@ﬁglnandf L [-89 (m I
H), 8.00 (d Y 8 Y 5 Hz), 8.55°(s,1-H),
8.71 (s, 15H), 9. Byaprocedys sirdaia thetsynthesis dfB1b, Alcoliol 3{adERBIARG 1011 H2O) C, H,
"N (c) Ex a”pl‘nﬁlol'-f ivas tré’atécﬁmﬁﬁﬁéih&n@ﬁhfbﬁyl Gniotlde and ik BslaRRyPaniihd ath ¢ 30
benzol m daz OJor 1 htyur nF XJ tlf con nse gas ahowever, a solution of methylamine in
tetrahydrofuran (2.0 M, 5.0 mL) was then added, and stirring continued at room
temperature for 15 hours. Extractive workup and silica gel éhromatography similar to
20  31b afforded mono-methyl analog 32a (170.5 mg, 32%) as an off-white solid: R;=
0.16 (1:20:300 concentrated aqueous NH,OH:ethanol:dichloromethane); '"H NMR
(DMSO-ds) 8 2.26 (s, 3H), 3.71 (s, 3H), 4.03 (s, 2H), 5.82 (s, 2H), 6.93 (d, 2H, J= 8.7
Hz), 7.14 (d, 2H, J= 4.7 Hz), 7.37 (d, 2H, J = 8.7 Hz), 7.46 (m, 1H), 7.67 (dd, 1H, /=
8.7,1.3H2),7.77 (m, 2H), 7.89 (d, 1H, J= 7.7 Hz), 8.01 (d, 1H, J= 8.5 Hz), 8.25 (dd,
25 1H,J=7.0,1.8 Hz), B.55 (s, 1H), 8.68 (s, 1H), 9.39 (s, 1H). Anal. (CasH25Ns0*0.6
H.0) C, H, N.
(b) Example 32 - [2-(5-Isoquinolin-4-yl-1 H-Indazol-3-y|)-1 H-
benzoimidazol-4-yimethyl]-methyl-amine:
Deprotection by a procedure similar to the synthesis of 31 afforded 32 (47.5
30  mg, 63%) as an off-white foam: R;=0.29 (1:20:100 concentrated aqueous
NH,OH:ethanol:dichloromethane); 'H NMR (DMSO-ds) & 2.30 (s, 3H), 4.07 (s, 2H),
7.15(d, 2H, J= 4.5 Hz), 7.47 (m, 1H), 7.64 (dd, 1H, J = 8.5, 1.5 Hz), 7.83 (m, 4H),
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A'm xture of 31b (125.7 ng, 0.233 nmol ), anisole (252 ng, 2.33 mmol),
trifluoroacetic acid (2.3 nL), and concentrated sulfuric acid (0.2 m-) was
stirred at wHopssenper ature for 66 hours, then-.atded dr %}%ﬁ!ﬂ?&.’a rapi dly
stirred mxture of saturated aqueous sodi um bi car bonat eq’? and et hyl
acetate (25 nL). The 35 |l ayers were separated and:=the aqueous | ayer
extracted with ethyl acetate (2 x 50 nL). The conbined organic |ayers were
dried over magnesiumsulfate, filtered, 86 WD 01153268 PCT/ USOL/ 01477
concentrated, and purified by silica gel chromatography (25 to 40% net hanol
in dichloronmethane) to give 31 (35.8 ng, 37% as a white powder: Rf = 0.09
(10% et hanol 8i26(dii1dh~i’e?@rltl,ﬁéa@. 14)18.68/12, (H))V/B39 ($6)H)l Boale peaks are doubl ed
due to tauto Spﬁ@{b and 2.21 (2 br s, 6H together),
3.80 (s, nsé%lgmz H?@érh?ﬁﬂeﬁg-l g‘ﬁd 7. 54 2 ml H toet her 7.64 (d,
1 H J= ,am r:j".':- K 3 othyl-1k-he i ZO &£~y

8.63 and 8 73 B-Isvquinoling together) 9.39 (a, 1 H), 13. 02 (br s, 1 H)
13.83 (br ag 1 H. Anal. (C26H22N8.0.7 H20.1.0 CH3OH) C, H, N Exarrple
32:1245-tsoaul nol I n-4-vi-1 Mindazol - 3- vf 1) 1 H benzol m dazoW4

vi met hyl | - met hyl BNCEMB, H N M N N NH 32% NH
63% N NH ~- H N Boa 30

{2-[5-i soqul nol i ( 4- kBt hoxy denzs 11-1

H benzol m dazol -4gyi net ininewhyl - dqizhe; 15 ilar to the
synt hesi s of 31b, al coho la (516.6 n&l 1. ed with

nmet hanesul f onyl éhl otPs d di | sopsaep 1 hour.

| nst ead of d t f th

ot r anydrof uran (2 @ el RRBeT acfuiehonmme ?vvm”e "’}ﬁ“nﬁénmw' S nued at
room tenperat mﬂ@eﬂmmlﬂazdl-etyl)sﬁ-lﬁdaznww-bequinolhwp and silica gel

chr omat ogr aphy ! i yheihebbl aisedid B BARaIPLRMD, sRRY S (g (1705 0,

329 as an _off SOl oncent rat ed aqueous
NH40H: et h 2 wp&@%mn@i Yasepted withfpshanespiionyl chloride and disprropyipthl '3 71 (s,
3H), 4.03 (s, amipeatn ‘@fo(zhouﬁ-rynoﬁdrwﬁ‘?ﬁmgmﬁ mihol) %as’adde?, Jand the fbtrd, 2H, J =
4.7 Hz), 7.37 Gildwedtdwafm o Borf tdiffpbratufe 8f2r 26Thouts. EktractiveWorkuflGnd diick'ger’ =
. chromatography similar to 31b afforded 33a (303.0 mg, 63%) as a yellow foam: R;=
0.13 (1:20:400 concentrated aqueous. NH,OH:ethanol:dichloromethane); 'H NMR
15 (DMSO-d;) & 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 H2), 7.45 (m,
1H), 7.67 {d, 1H, J= 8.5 Hz), 7.76 {m, 2H), 7.89 (m, 1H), 8.00 (d, 1H, J = 8.7 Hz),
8.25 (d, 1H, J= 6.6 Hz), 8.54 (s, 1H), 8.70 {br s, 1H), 9.39 (s, 1H), 13.03 (br s, 1H).
Anal. (CgsHazNsO0*0.2 CH,Cl) C, H, N.
20 (b) Example 33 — 4-[3-(4-Pyrrolidin-1-yimethyi-1 H-benzolmidazol-2-yI)-1 H-
Indazol-5-yl]-isoquinoline:
A solution of 33a (109.2 mg, 0.193 mmol) in 25% concentrated sulfuric
acidftrifluoroacetic acid (2.0 mL}) was stirred at room temperature for 21 hours, then
added dropwise to a rapidly stirred mixture of tetrahydrofuran {25 mL), and saturated
25 aqueous sodium carbonate (25 mL). Ethyl acetate (25 mL) and water (15 mL) were
added, and the layers separated. The aqueous layer was exiracted with ethyt acetate
(3 x 50 mL), and the combined organic fractions dried over magnesium sulfate,
filtered and concentrated. Purification by silica gel chromatography (1:20:100
concentrated aqueous NH,OH:ethanol:dichioromethane) afforded 33 (25.4 mg, 30%)
30 asawhite powder: 'H NMR (CDyOD) § 1.77 (brs, 4H), 2.69 (br s, 4H), 4.12 (s, 2H),
7.24 (d, 2H, J = 4.0 Hz), 7.80 (m, 5H), 8.06 (d, 1H, J=7.9 Hz), 8.23 (d, 1H, J=7.5
Hz), 8.53 (s, 1H), 8.69 (s, 1H), 9.29 (s, 1H). Anal. (CssH2sNe*0.9 MeOH) C, H, N.
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= 8.5

8.7,1.3 Hz), 7.77 (m 2H), 7.89 (d, 1 H J = 7.7 Hz), 8.01 (d, 1 H J
s 1 H, 9.39

Hz), 8.25 (dd, 251 H J =7.0, 1.8 Hz), 8.55 (s, 1 H), 8.68 (s,
(s, 1 H .weéendses C33H28N80s0. 6 H20 C, H N (b) Exanpper/gsbiridrr
[2-(5-1soquinolin-4-yl-1 Hindazol-3-yl)-1 H benzol m dazol - 4- ynmet h

yg- met hyl -am ne: Deprotection by a procedure simlar to the synthesis of
31 afforded 32 (47.5 30 ng, 63% as an off-white foam Rt = 0.29 (1:20:100
concentrat ed aqueous NHACH: et hanol : di chl oronet hane) ;' H NVR (DVMBO-ds) 8 2. 30
(s,3H) 4.07 (s, 2H) 7.15 (d, 2H, J = 4.5 Hz), 7.47 (m1 H), 7.64 (dd, 1
H J 8.5,1.5 Hz), 87 V\D 01/ 53268 PCT/ USOL! 01477 826 (d, i
H J = 7.2 HExample34: 4 4 plidim1-vle if-benzoimidazol2-yi}1 H-indazol-

(C2HgoN6. 1. Ot l;imhﬁ\ganes) C H N Exarrple 33 44 |1din-1- 'meth I -1

/ f benzot m dazorl - ndazol -5- 3i -isoaulnoline 5 PMB 1. cH-, PMB | | \
NN 21EKnW N\ / NN 3:1 1 TFAHzso4 \ NH 63% NH 30% N N~ NH 3l1la H 339 33
(a) Internediate 33a - ?Mﬁ[ Ledgbléet hoxy- benzyP¥83- (4-p rofI di nM1-yl nethyl - 1

*benzol m dazg ™} ['s- 1 RERFEI |j- nol | ne hetlc met hod

was treated ‘| h, rretha BT Ty
C for 2 hours. F’yrrolll le (605 g, ™8.5
allowed to warm t g rQomt ¢

HITafsg 0PI
was added, nd m xture
rs. Extr kup and
silica gel chromatogFap¥ or ded 33a 303 0 63% as

a yellow foam R 3a Q.13 (1: 20 400 con¥ent r at ed aqueous.

NH4C]—| et hgnol : di ¢ [ﬁé.pgﬂm‘m.@aﬂ.m—b _2 51 (br
s Zée‘»zm%@wén@i%& WL o W T X
(

e d, 1 H, J =Byfa Bropedyre smlasto(tm sypiHpsis ot 399, agmolmmsmom 1H J =
8.7 Hz), 8. gindiyiva chhvemtedrinf-32a (20k4.6 iy, 349%§, an dft-White 18amOR(6.06 . , 9.39
(s,1H), 13. ?13 .2(;'1?60 oohcenl;gted aqueous NH,OH:ethanol:dichioromethane); '*H NMR (DMSO-

10 dy) 5 1.38 (brs, 4H), 2.31 (br s, 4H), 2.79 (m, 2H), 3.07 (M, 2H), 3.71 (s, 3H), 5.81 (s,
2H), 6.93 (d, 2H, /= 8.8 Hz), 6.98 (d, 1H, J=7.2 Hz), 7.08 (t, 1H, J=7.7 Hz), 7.36 (d,
2H,J=87 Hz),'7.39 (m, 1H), 7.66 (dd, 1H, J= 8.5, 1.5 Hz), 7.76 (m, 2H), 7.89 (d,
1H, J=7.7 H2), 8.01 (d, 1H, J= 8.7 H2), 8.25 (d, 1H, J=7.4 Hz), 8.53 (s, 1H), 8.75
(br s, 1H), 9.38 (s, 1H), 13.00 (br s, 1H). Anal. (C3;H34sN:0°0.6 H.0) C, H, N.

15 (b) Example 34 — 4-{3-[4-(2-Pyrrolidin-1-yl-ethyl)-1 H-benzoimidazol-2-yl}-

1H-Indazol-5-yi}-isoquinoline:

34 was prepared similar to example 33. Treatment of 34a (66.2 mg, 0.114
mmol) with 3:1 triflucroacetic acid/sulfuric acid yielded 34 (24.7 mg, 47%) as a white
powder: R;=0.38 (1:20:100 concentrated aqueous

20 NH,OH:ethanol:dichloromethane); 'H NMR (DMSO-dg) 3 1.37 (br m, 6H), 2.27 (br m,
2H), 2.80 (m, 2H), 3.07 (m, 2H), 6.98 (d, 1H, J=7.2 H2), 7.09 (t, 1H, J=7.5 Hz), 7.36
(brs, 1H), 7.63 (dd, 1H, J=8.5, 1.5 Hz), 7.82 (m, 4H), 8.26 (d, 1H, J= 7.4 Hz), 8.54
(s, 1H), 8.75 (br s, 1H), 9.39 (s, 1H}, 12.98 (br s, 1H), 13.79 (s, 1H). Anal,
(C2oH26Ng*0.7 EtOH) C, H, N.

25 Example 35: 3-{[2-(5-Isoquinolin-4-yi-1 H-indazol-3-yi}-1H-benzoimidazol-4-
yimethyll-amino}-2-methyi-propan-1-ol '
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Anal . (OwH32N50. 0.2 CH2A 2) C, H, N 20 (b) Exanmple 33 -
4-[3-(4-Pyrrolidin-1yl met hyf-1 H benzol m dazol-2 yl)-1 H

| ndazol - 5- Wydoi/sgu! nol I ne: - A solution of 33a (1092 ny, %}%om., in 25%
concentrated sulfuric acid/trifluoroacetic acid“{2.0 nL) was stirred at
roomtenperature for 21 hours, then added dropwise to a rapidly stirred

m xture of tetrahydrofuran (25 m.), and saturated 25 aqueous sodi um
carbonate (25 ni). Ethyl acetate (25 nL) and water (15 nL) were added, and
the | ayers separated. The aqueous | ayer was extracted with ethyl acetate
(3 x 50 nL), and the conbined organic fractions dried over magnesi um
sulfate, filtered and cPMicenissated. Purifirsiti on by sili caﬂgel

chr omat ogr aphy 207 9 CHREENRYY agprequs

NHACH: et hanol : dihe™ [g“ hagm:ff"'af 4( 25wk 3 as a white
powder: ' H NVR (ICi8 A TR BT e 42 (s, 2H),
7.24 (d, 2H, J= 4o Hz) 80 (m 5 : \d, 1 H J ), 8.23 (d
1H J=7.5 Hz), 8H 1 H), 8.69 ,9 (%, Anal .
(CQBH244N(; 60.9 MCOH) , N. 88 WO /532 PCT/ U 1447 Exanpl e 34:

44344(2-Pvrrolidsa-1 vi-ethvll-1 H kgnzol m dazol - 2-vkd -1 H-indazol -

5-vl Hsoaul noline P LEA - THE.  \ ClL,1
N R TRAvBoa B rertbpitEsd - Rypiopob By FR: s Mdgunoin 4 P % 0n 340 34 5
(a) | ntermedi afmethexy-benzyliHindazers-yil;i4Fbaazeimidazobd-yimetindyamine | di n- 1 vl -

et hylzj 1 H. benzol mw&ryhlhl&twﬁmm%lﬁhﬂBWGWG | 1160 m ﬁ&s)ao B4
rocedure sgni co

ﬁm)l) was anvlgﬁ%trég |W"§ﬁ'§ﬁ%§%&é’%&ﬂg sopg ?}?‘? olﬁ)fﬁg? = 0.08
(120: 400 conceﬂ?‘?’—aﬁ@tﬂma@fmé@e@mm@tmmmo mwmmmmpsmmmm (DI\/SO
10 ds) 8 1.38 édntinued afiiobm tempdfatirdfor 35 hetifd. . Afér dita pan%cglzmﬁm 2H), 3.71

|(_§) , 3|7'|) 0 85 ( ,[81 &l’?rﬂnat%&g_ph;; gfﬁ%@ %’II,, r?glrrteglate%fﬁ('ﬂg}!mgss%% obtgmg@ai m I |2_|) ,
7.66 (dd, 1 H,-amofwilemowdersR+0.16 (1:20:30G concentipted dquetus d, 1 H, J = 7.7 Hz),
8.01 (d, 11t NHHetfanbkdiohloRortathan); 'HNMR (SMSO-t)s 0%k (br§; 519, 0Da ks - 8- 75
2H), 0.66 (br s, 1H), 2.30 (br s, 2H), 3.71 (s, 3H), 4.04 (br s, 2H), 5.83 (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), 7.67 (dd, 1H, J =
8.7, 1.5 H2), 7.76 (m, 2H), 7.87 (d, 1H, J=8.1 Hz), 8.02 (d, 1H, J= 8.7 Hz), 8.25 (dd,
1H, J=6.8, 1.9 Hz), 8.53 (s, 1H), 8.68 (br 8, 1H), 9.38 (s, 1H). Anal. {CssHzN:040.5
15 H0)C, H,N.
(b) Example 35- 3-{[2-(5-Isoquinolin-4-yi-1H-indazol-3-yl)-1H-
benzoimidazol-4-ylmethyl}-amino}-2-methyl-propan-1-ol:
35 was prepared similar to example 33. Treatment of 35a (107.1 mg, 0.19
mmol) with 3:1 trifluoroacetic acid/sulfuric acid yielded ring-opened analog 85 (25.3
20  mg, 29%) as a white powder: Rs= 0.35 (1:20:100 concentrated aqueous
NH,OH:etharol: dichloromethane); 'H NMR (CDsOD) § 0.67 (d, 3H, J = 6.8 Hz), 1.33
{m, 1H), 1.80 (m, 1H), 2.60 (m, 1H), 2.75 (m, 1H), 3.20 (m, 1H), 4.26 (s, 2H), 7.22 {m,
2H), 7.57 (d, 1H, J=7.7 Hz), 7.63 (dd, 1H, J= 8.7, 1.7 Hz), 7.79 (m, 3H), 7.99 (d, 1H,
J=7.5Hz),822(d, 1H, J= 7.5 Hz), 8.51 (s, 1H), 8.72 (br s, 1H), 9.29 (s, 1H). 1°C
25 NMR (CD,OD, DEPT) § 16.0 (CHs), 35.6 (CH), 50.9 (CHy), 54.0 (CHy), 67.4 (CHy),
111.7 (CH), 123.4 (CH), 124.0 (CH), 124.3 (CH), 125.8 (CH), 128.9 {CH), 129.3 (CH),
130.4 (CH), 132.6 (CH), 142.9 (CH), 152.6 (CH). Anal. (C55HzsNg0*0.6 CH>Cl*0.4
hexanes) C, H, N.

Example 36: Diethyl-2-(5-isoguinolin-4-y}-1 H-indazol-3-yl)-1 H-benzoimidazol-4-
30  yimethyi]-amine



(br s, 1 H, 9.38 (s,1 H, 13.00 (br s,1 H. Anal. (Cg, H34NaO 0.6 H20O C, -
H N 15 (b) Exanple 34 - 4(3-[4-(2-Pyrrolldln-1-yl-ethyl)-1

H benm mygsntne Y ]- 1 Hdndazoi-5-yl)-1soquinoline: 3dpgaesaofsanr ed
simlar to exanple 33. Treatnment of 34a (66.2 ng, 0.114 nmml) wth 3:1
trifluoroacetic acid/sulfuric acid yielded 34 (24.7 ng, 47% as a white
powder. Rf = 0.38 (1:20:100 concentrated agueous 20

NHACH: et hanol : di chl oronet hane) ;' H NVR (DMSO-do) 8 1.37 (br m 6H), 2.27 (br
m 2H), 2.80 (m 2H), 3.07 (m 2H), 6.98 (d,1 H, J = 7.2 Hz), 7.09 (t,1 H,

J=17.5H), 7.36 (br s, 1H, 7.63(dd 1 H J =8515H), 7.8 (m
4H), 8.26 (d, 1 H J.= FVB iempoas. 1
H, 12.98 (br 3.9 s N.
25 Exanpl e 35 %- | soali no

H benzol m dazok;4- vyl ngtiwyl Imam na H WO 01/53268
PCT/ USOL/ 01477 "PMB PNVB2 -' NHp \ 1 / Ho

~j NH~I 3la 35a %5 @ | nt er medi a\f‘e S
Cycl opropy! net B - { 2-[ 5-71 soqui nol | #%4-yI - 1{Z net hoxy®*- benzyl )- 11
H | ndazol - 3- yl ) - 1(a) temexiate3GiaRDisthyl-{2HGitoquinplin-dyl &-(4-Bethexyr ocedur e

simlar to 3 ﬁ.ﬁF&I& .00 mol) 5 was
treated V\nthjbehz%{rﬁe-is?ﬁﬁ orliﬁﬂcI nd dﬁeﬂ‘opr(;nplé/?et 3/ amine at 0 C for
1 hour. Am nonetB &?BW@%%%??‘?@%“"E@‘G 4% 100 Rechwasreaded, and
stirring &omﬁmmﬂmmnomu&idmmﬂdisopmpybm ablind a3 01°€ forfShmursext r act i ve

wor kup and cgj %mnﬁé‘(ﬂﬂ%@%@?%\xﬂ wab lh@ﬁ a&&d% sﬁhnﬁ%@&nﬂﬁ%%i oo (209.3

ng, 37% was ned as 1:20: 300
concent r at ed "2BRASYYE for@S W@’ﬁ%?mmﬁﬂﬁﬁ@‘f%%?m AR (DVBO-cl . 4) 6

-0.24 (br s, sibhilarto-39bOrterfriediate 368 (434.60nd); @7%pwassoblairdl as 2 y8lidw(foam:SR, 2H) 3.71
R s e mpor-A LA, ks ey M AR S
Hz), 7. 7619 m(DBSP-chyiSerpe peaks aredoutie er@swer(zanonls 87 gnd- g 7 Hz) _
825 (dd, 1 H,01]2br4 68 toghthSr)} &A1, and. 258 (£ Br s| 4Htogethe)B.111Ys, 3M), 3lagdnd 9. 38 (s, 1
H . Anal . (CBayd DRI hemnd, S5, 2r), 652 (Y 21, v= 87 Ha), 7.13 (m, 2H), 7.37 (@,
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 Hz), 8.25 (dd, 1H, J= 6.6, 1.9 Hz), 8.53 (s, 1H), 8.63 and 8.77 (2
16  brs, 1H together), 9.38 (s, 1H), 13.02 (s, 1H). Anal. (CssH3sNeO*0.4 H,0) C, H, N.
{b) Example 36 — Diethyl-[2-(5-Isoquinolin-4-yl-1 H-Indazol-3-yl)-1H-
benzoimidazol-4-yimethyl]-amine: :
Similar to example 33, treatment of 36a (266.5 mg, 0.47 mmol) with 3:1
trifluoroacetic acid/sulfuric acid ylelded 36 (67.5 mg, 32%) as a white powder: R;=
20  0.30 (1:20:200 concentrated aqueous NH,OH:ethanol:dichloromethane); '"H NMR
(DMSO-d;) [Some peaks are doubled due to tautomeric isomerization] 3 0.94 (br m,
6H), 2.44 and 2.55 (2 br s, 4H together), 3.94 (br s, 2H), 7.14 (br s, 2H), 7.39 and 7.50
(2 br s, 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 (2 br s, 1H together), 9.39 (s, 1H), 12.99 (s, 1H),
25 13.81 (s, 1H). Anal. (CxH26Ng*0.5 EtOH) C, H, N.

Example 37: Ethyl-[2-(5-isoquinolin-4-yi-1 H-indazol-3-vi)-1H-benzoimidazol-4-
yimethyll-amine

91



(b) Exanple 35- 3-([2-(5-Isoqulnollin-4-yl-1 Hindazoi-3-yl)-1 H

benzol m dazol - 4-yl met hyl am n) - 2net hyl - propan-1-ol: 35 was prepared siml ar
to exanpl e w@ g d5gat ment of 35a (107.1 ng, 0.19 .mmxtl) W tderaisdiora77
trifluoroacetic acid/sulfuric acid yielded ring-opened analog 35 (25.3 20
ng, 29% as a white powder: .Rf = 0.35 (1:20:100 cgoncentrated aqueous

NHAOH: et hanol : di chl oronet hane); 1H NVR (CD30D) S 0.67 (d, 3H, J= 6.8 Hz),
1.33 (m1H, 1.80 (m 1 H, 2260 (m1H, 2275 (m 1 H, 3.20 (m1l H),
4.26 (a, 2H), 7.22 (m 2H), 7.57 (d, 1 H J =7.7 H), 7.63 (dd,1 H J =
8.7.1.7 Hz), 7.79 (m 3H), 7.99 (d, 1 H J =7.5Hz), 822 (d, 1 H J =
7.5 Hz), 8.51 (a, 1 H, 872 (bga 1H, 9.29 (s, 1B 13C 25 NVR (CD30OD,
DEPT) 8 15.0 (CH3), N’:‘»’fﬁ 34 ] )“,N 67,4 (CH2), 111.7
(CH, 123.4 (CH, 124 188n80 CH), 129.3

(CH), 130.4 (CH, 1
CH2CI 2' 0.4 hexanes) C

) N eeampP? 36:
H i ndazol -3-vl)-1 H benYoi ni da

MO . N
oA 4- 30 vyl | | yam
PCT/ USO1/ 01477 PMB PVMB H 14#0C ZCI, N\ DI EAN-N I ' N all i a

I\ I i "M\ i TFAHpso31 N NH ?7K"1 N H 32%7m / NH aH! 36a! 36\ I
(a) Internmediate 36a - Diethyl-(2-[5-1soquinol 1n-4-yl-1-(4-nethoxy
benzyl)-1 H. | ndazol-3-yl]-1 H benzoi m dazoMdyl net hyl)-am ne: By a
procedure simlar to 31 b, alcohol 31 a (511.4 ng, 1.00 mml) was treated
5 with met hanesul fonyl chloride ang ylethyl amne at 0 Cfor 2.5
hours. Diethylamne (731.4 ngy, 1 W3¢ then added, and stirring
continued at room tenperature fo rouPs~{ Af ter extractive workup and
col um chromat ography simlar to interpegiate 36a (434.6 nmg, 77% was

obtained as a yellow foam Rf 0.22 N 20: 408 cpncentr at ed aqueous
NHAOH: et hanol : di chl or onet hane) ;' H NMR \;Lj:',( d3) [ Sone peaks are doubl ed
due to tautoneric isonerization] 8 Q_87 an 1 (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 togetherp, 5.82 (s, 2H), 6.92 (d, 2H, J = 8.7 Hz), 7.13 (m 2H), 7.37

(d, 2H J = 8.5 Hzh) InfermBdiais374-Ethyl-{2[55¢oqutholin-4¥1-1-{4-methoky-bénzyt}-- 76 (M
2 H) » 7291 (M 14 B dazok a-yi1-1 Hebenzoimidazok-4-ylmethyi)-amine:
By a synthetic method similar to 31b, alcohol 31a (371.5 mg, 0.726 mmol)
was treated with methanesulfony! chloride and diisopropylethyl amine at 0°C for 2.5
10 hours. The reaction flask was then fitted with a dry ice-cooled cold finger condenser,
and ethylamine gas was condensed into the reaction solution until the volume had
increased by about 5§ 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 obtained as a pale yellow foam: 'H NMR (DMSO-d;) 8 0.84 (br
15 s, 3H), 3.39 (brs, 2H), 3.71 (s, 3H), 4.04 (s, 2H), 5.82 (s, 2H), 6.93 (d, 2H, J=8.7
Hz), 7.12 (m, 2H), 7.37 {(d, 2H, J= 8.7 Hz), 7.44 (m, 1H), 7.67 (dd, 1H, J=8.7, 1.5
Hz), 7.76 {m, 2H), 7.89 (m, 1H), 8.01 {d, 1H, J=8.7 H2), 8.25 (dd, 1H, J=6.6, 1.9
Hz), 8.54 (s, 1H), 8.67 (s, 1H), 9.39 (s, 1H). Anal. {C3;HaNs00.7 H,0) C, H, N.
{b) Example 37— Ethyl-[2-{5-isoquinolin-4-yl-1H-indazol-3-yl)-1H
20 benzolmidazol-4-yimethyl]-amine:
Similar to example 33, treatment of 37a (123.3 mg, 0.229 mmol) with 3:1
trifluoroacetic acid/sulfuric acid yielded 37 (21.8 mg, 23%) as an off-white powder: 'H
NMR {DMSO-dy) 8 0.84 (br s, 3H), 2.57 (br s, 2H), 4.10 (s, 2H), 7.13 (m, 2H), 7.46 (m,
1H), 7.64 (dd, 1H, J=8.7, 1.7 Hz), 7.80 (m, 4H), 8.26 (dd, 1H, J=7.2, 1.7 Hz), 8.55
25 (s, 1H), 8.66 (s, 1H), 9.39 (s, 1H), 13.85 (br s, 1H). Anal. (CgsH2:Ng#0.6 EtOH#1.0
CH.CL)C, H, N.

NH sogul nolin-4-vl-1
NS0 WD 01/53268
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8.01 (d, 1 H J=87H), 825 (dd, 1 H J =6.6, 1.9 Hz), 8.53 (s,1 H),
8.63 and 8.77 (2 15 br s, 1 Htogether), 9.38 (s, 1 H, 13.02 (s, 1 H).
Anal . (CwWidkets0. 4 H20) C, H N (b) Exanple 36 - PCT/US01/01477

D et hyl -[2-(5-1soquinolin-4-yl-1 Hindazol-3-yl)-1 H

benzol m dazol -4-yl nethyl]-amne: Simlar to exanple 33, treatnent of 36a
(266.5 ng, 0.47 mmol) with 3:1 trifluoroacetic acid/sulfuric acid yielded
36 (67.5 ng, 32% as a white powder: Rf = 20 0.30 (1:20:200 concentrated
aqueous NHACH: et hanol : di chl or onet hane) ; 1H NVR (DMSO-ds) [ Sone peaks are
doubl ed due to tautorrerlc |sorrer|zat|on 8 0. 94 gbr m 6H) 2. 44 and 2.55
(2 br s, 4H Exampla38: pyi-[21(3-1sequing ' indazol-3-yl)oudi-b pfidazol 7.50 (2
br s,1 Htoggﬁ%ﬂyzmﬁe (dd, 1 H J =28.7, 1.5 Hz), 7.77 (m 4H) 8.25 (d,
1H J=17.4 (s,1 H, 863and874(2 br s,1 Htogether), 9.39
(s,1 H, 12.99 (s,1 H, 25 13.81 (s,1 H). Anal (C28H26Ng. 0.5 EtOH) C, H,

N. Exanple 37: PMB 1 e e e PM H
Et hyl - r 2- (5- if® M d2x] - 1H fAYaz -R‘x)-ﬂﬁ [ w7y - 4-
vl net hvl i - ant 268 AHBRENDIR L s#asP2a, N | \ N

DFEA, 7HF, O-

, TﬁH67/lr,NNN/ 0395410 el 378 W N A v NH
N 37 5 (a) |nWernedi
37a- Et hyl - {2-] 5-1 sqgi

Qt :“ N
@7 - 4- ywi- ( ‘?Bﬂkr@enzyl)- i\ Q% 3-yl]-1
*pbenzol m dazol sfe yl meUh4 am ne: c et hed I to 31D,

al cohol 3ia (371.5 ngy, 0.726 rrrml) was treated with net hanesulfonyl
chloride and dii sopropyl ethyl amne at OC for 2.5 10 hours. The reaction

flask was then fi(g} Bteriediate38arisonrenyl-{3;i-iseauinplin-%-yirifdmetho¥enser, and
et hyl am ne Qbenzgi)}a HindetolR3-¢ij-1 HidefzdilasslAqimethyl}-amiiie: on unti| the vol une

had increased bygalgiisqare Timiartb! 41b! A1SbndFsia (5Y8' My G b1 WmaRodR defider at ur e

for 15 hours.
with methanesulfonyl chloride and diisopropylethyl amine at 0 °C for 2.5 hours.

10  Isopropyl amine (597 mg, 10.1 mmol) was then added, and stirring 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-a;} 8 0.77 (br s, 6H), 2.63 (br s, 1H), 3.71 (s, 3H), 4.02 (br s, 2H), 5.82
(s, 2H), 8.93 (d, 2H, J=8.7 Hz), 7.1 (m, 2H), 7.37 (d, 2H, J = 8.7 Hz), 7.42 (m, 1H),

15 7.67 (dd, 1H, J=8.7, 1.5 Hz), 7.76 (m, 2H), 7.88 (d, 1H, J=7.7 Hz), 8.02 (d, 1H, J =
8.7 Hz), 8.25 (dd, 1H, J=6.6, 2.1 Hz), 8.53 (s, 1H), 8.69 (br s, 1H), 9.38 (s, 1H).
Anal. (CasHz2Ns0#0.7 H;0) C, H, N. |

(b) Example 38-Isopropyl-[2-(5-isoquinolin-4-yl-1 H-indazol-3-yl)-1 H-
benzo-imidazol-4-yimethyl]l-amine:

20 38 was prepared similar to example 33. Treatment of 38a (243.3 mg, 0.44
mmol} with 3:1 trifluoroacetic acid/sulfuric acid yielded 38 (89.9 mg, 47%) as an off-
white powder: 'H NMR (CD;OD) 8 1.03 (d, 6H, J= 6.4 Hz), 2.99 (septet, 1H, J=6.4
Hz), 4.27 (s, 2H), 7.23 {m, 2H), 7.57 (dd, 1H, J=7.7, 1.1 Hz), 7.67 (dd, 1H, J=8.7,
1.7 Hz), 7.81 (m, 3H), 8.01 (d, 1H, J=8.3 Hz), 8.23 (d, 1H, J=7.5 Hz), 8.51 (s, 1H),

25 8.71 (brs, 1H), 9.30 (s, 1H).
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Af'ter extractive workup and col um chromat ography simlar to 31b,

Internmedi ate 37a (260.1 ng, 67% was obtained as a pale yell ow foam 'H
NVR ( DMSO dggy of3s$6s84 (br 15 s, 3H), 3.39 (br s, 2H), :i’cﬁ'ﬁiolgﬂ 4.04 (a,
oH), 5.82 (s, oH), 6.93 (d, 2H J = 87 Hz), 7.12 (m o TVERT Y, 2H, g
=87 Hz), 744 (m 1 H), 7.67 (dd, 1 H J =8.7, 1.5 Hz), 7.76 (m 2H),
7.89 (m 1 H, 801 (d,1 H J=28.7Hz), 825 (dd, |l H J =6.6, 1.9 Hz),
8.54 (s, 1 H, 867 (s, 1 H, 9.39 (s,1 H. Anal. (C84H30N60.0.7 H20 C, H,
N. (b) Exanple 37- Ethyl-j2-(5-isoquinolin-4-yi-1 HIndazol-3-yi}l H 20
benzol m dazol - 4-yl rret hyI] am ne Slmlar to exarrple 33 treatment of 37a
(123. 3 ny, O0.2Esampig ok But@:[2-(5-is0¢ dox

37 (21.8 nyg, 239‘,79%%0” vvhlte povvder "H NWR (DI\/BO4) S 0.84 (br s,
3H), 2.57 (br §, ., & (s, 2H), 7.13 (m 2H), 7.46 (m 1 H), 7.64
(dd,1 H J =8.7, 1.7 Hz), 780(m 4H), 8.26 (dd,1 H J = 7.2,1.7 Hz),
8.55 25 (s, 1H) 866(5]%&1 39(s 1 MB 13 85 (br s, 1,l|-|) Anal .
(C26H22N6. 0. 6 : N . 8

Exanpl e 38: Is

H benzol m dazol Vi rret I -4a% ne | ) 'x B Hg%z > Ni‘ TFaHZsoi
(//NIrkNH7oN/N’4'NNH~H)I/ 1838a 0

| nt er redi at e 38a- | somcgg_mf [ 5-1 soqul q@ 1 (4- - penzyl)-1
H | ndazol - 3-yl } 134d ben azol - 4- yig R -- Y 4§ PYOCE simlar

to 31 b, algohol 31 a (518.0 ng, 1.01 rrrml) was treated W th
nmet hanesul fonyl chloride and diisopropylethyl amne at 0 C for 2.5 hours.
10 I sopropyl am ne (e)setprmgiatgas&mwyms-laohemomm ~(4amathexy 1 r i ng
continued at rpéigy ﬂlmald-'ﬁﬁll-i-ﬂnzgﬂﬂmuf-&- midk §d;r active wor kUp and
col um chromatogra%y sim |ar % nt ef e te 3 417 8 ng, 75% was
obt ai ned as a vyell af'Bﬁ?ng?—r"eM &/S@quja 62%2 g, 1(%% o) WAy 2 63 (br
s, | H), 3.71 Yeated3d¥ith methadasulfdnyl chlori®tHnd diisopdpyléthyl aBirk at 66°CHdr { kbur.2H, J = 8.7
Hz), 7.11 ﬁm %Hbuty%n%}é@vrhg’-'fb2% _)%:altﬂéﬁladde& ér%sﬁﬁhg}odgﬂ §tr§ .87 (dd, 1
H'J =87 15 H) (m 2t [543 2 (d, 1H
J = tempe fure for 20h urs. Al raxtracttve rkup and column chromatography
similar fo 31b, intermediate 39a (299.7 mg, 43%) was obtained as a yellow foam: 'H
NMR {CD;OD) 3 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
15 (dd, 1H, J=8.7, 1.7 Hz), 7.77 (m, 3H), 7.95 (d, 1H, J=7.9 Hz), 8.22 (dd, 1H, J= 7.0,
1.7 Hz), 8.48 (s, 1H), 8.74 (s, 1H), 9.29 (s, 1H). Anal. (CssHgsN:0*0.3 H,0) C, H, N.
(b) Example 39-tert-Butyl-[2-(5-Isoquinolin-4-yl-1 H-indazol-3-yl)-1 4
benzo-imidazol-4-yimethyi]-amine:
A solution of 39b (103.7 mg, 0.183 mmol), trifluoromethanesulfonic acid (0.48
20 mL), and trifluoroacetic acid (1.6 mi) was stirred at room temperature for 17 hours,
and then at 100 °C for 1.5 hours. The solution was added dropwise to a rapidly
stirred mixture of concentrated aqueous NH,OH {10 mL), water (10 mL), and ethyi
acetate (10 mL). Extraction and purification similar to example 33, afforded 39 (40.2
mg, 49%) as a white powder: 'H NMR (CDsOD) § 1.30 (s, 8H), 4.56 (s, 2H), 7.33 (m,
25 2H),7.68 (m, 2H), 7.81 (m, 3H), 8.01 (d, 1H, J=8.5 Hz), 8.25 (d, 1H, /= 8.5 H2),
8.51 (s, 1H), 8.73 (s, 1H), 9.32 (s, 1H). Anal. (CzsH26Ns*1.6 HOAC) C, H, N.
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8.7 Hz), 8.25 (dd,1 H J =6.6, 2.1 Hz), 8.53 (s, | H, 8.69 (br s,1 H,
9.38 (s, 1 H. Anal. (Cs,Hs2NOC0.7 H2O) C, H N. (b) Exanple

38- |1 sopr Gy biskases( S- 1 soqui nolin-4-yl -1 /-indazol - 3-yi) - | pdtyusere1477

benzo-i m dazol -4-yl net hyl ] -am ne: 20 38 was prepared simlar to exanple 33:

Treatnment of 38a (243.3 ng, 0.44 mmol) with 3:1 trifluoroacetic
acid/sulfuric acid yielded 38 (89.9 ng, 47% as an off- white powder: 'H
NVR (CD30OD) 8 1.03 (d, 6H, J= 6.4 Hz), 2.99 (septet, 1H J= 6.4 Hz), 4.27
(s, 2H), 7.23 (m 2H), 7.57 (dd, 1 H J =7.7, 1.1 Hz), 7.67 (dd, | H J
8.7, 17Hz)781(rn3H) 801(d1HJ 83Hz)823(d 1H,J=
75Hz) 8. S Exémp ‘ of id 1Mbindazo

PCT/ US01/ 014 {go uﬁéﬁﬂ@' e 39: tertButyI 12 (5-i soaui nol i n- 4 yl -
H4ndazoi - 3- yFIVFgl'—H'b'enzoImdazol 4-yl methyl | -amine PMB | - CHBS@CI P MB MB
H DE/~THF. d NI I ° 4:1 1\ 1~ N TFAGO H/ NH2r \ / tOQC,ih NH
439e NH 4996 NH ~~ 31aP 39 NN 39 (a) Internedi fM8

39a-tart Buty ul nol i gedh,ey! - 1- (4 nzyl)-1

H | ndazol - 3- [‘i

to 31b, al coh 3 .2 Ny, Nq,m?z mol ) S wi t h net hanesul f onyl

chloride and dN& y-l-—zzgg;ne—af 0 C dr Ms u 10 tent-Butyl am ne
(890 ny, 12.2 nmol) wa en added, and stirri NCO ued at room

tenmperature for 20 After extractive workup an¥col uim chr omat ogr aphy
simlar to 31 ®®intermedi ate 39a (299.7 ny, 4®a6) was obtained as a yell ow
foam 1H NMR (CDaOD) 81.01 (s, 9H) 3.76 (s, 3H), 4.11 (s, 2H), 5.78 (s,
2H), 6.91 (d, 2H, J = 8.7 Hz) (ﬂ 2H), 7.36 (d, 2H, J = 8.7 Hz),
750(dd1H J =0v7.9 1.1 Hz dd,1 H J =8.7,1.7 Hz), 7.77 (m
3H), 7.95 (d, 1I"&d'=7.9 Hz 1H J=70 1.7 H), 8.48 (s,
1 H, 8. 74 (s; T B, 9.29 (s, 1%y iC36Ha4N60. 0.3 H20) C, H, N (b)
Exanpl e 39-tart-Butyl-[2-(5- |soqul | -1 HIndazol-3-yl)-1 FE

(a) Intermediate 40a— 4-[3-{4-Imidazol-1-yimethyi-1H-benzoimidazoi-2-yi)-
1-(4-methoxy-benzyl)-1 H-indazol-5-yiJ-isoquinoline:
By an analogous method to 31b, alcohol 31a (572.0 mg, 1.12 mmol) was
treated with methanesulfonyl chloride and diisopropylethyt amine at 0 °C for 1 hour.
10 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
similar to 31b, intermediate 40a (269.1 mg, 43%) was obtained as a white powder:
'"HNMR '(CDSOD) 8 3.77 (s, 3H), 5.58 (s, 2H), 5.79 (s, 2H), 6.73 (br s, 1H), 6.91 (d,
2H, J=8.8 Hz), 7.07 (d, 1H, J=7.4Hz),7.23 (m, 2H), 7.36 (d, 2H, J= 8.8 Hz), 7.53-
15 7.83 (m, 6H),8.03 (d, 1H, J=7.9 Hz), 8.22 (d, 1H, J=7.9 Hz), 8.51 (s, 1H), 8.73 (br
s, 1H), 9.28 (s, 1H). Anal. (CssH2N;0) C, H, N.
(b) Example 40— 4-[3-(4-Imidazol-1-ylmethyl-1H-benzoimidazol-2-yl)-1H-
indazol-5-yi}-isoquinoline:
A solution of 40a (152.0 mg, 0.271 mmol), trifluoromethanesulfonic acid (0.271
20 ml), and trifluoroacetic acid (2.71 mL) was stirred at 60 °C for 1 hour. The solution
was added dropwise to a rapidly stirred mixture of concentrated aqueous NH,OH (10
mL), water (10 mL}), THF (10 mL), and ethyl acetate (20 mL.). Extraction and
purification similar to example 33, afforded crude 40 as a pink solid (24.9 mg), which
still showed impurities in the 'H NMR spectrum. Trituration from acetonitrile afforded
25 pure 40 (11.0 mg, 9%) as a pink powder: 'H NMR (CDsOD) & 5.59 (s, 2H), 6.74 (br
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benzo-i m dazol - 4-yl met hyl ] -am ne: A solution of 39b (103.7 ng, 0.183 mmol),
trifluoronethanesul fonic acid (0.48 20 nL), and trifluoroacetic acid (1.6
mL) was stiwoegsass roomtenperature for 17 hours, . and t hpeaygbyched C for
1-5 hours. The solution was-‘added dropwi se to a rapidly stirred m xture of
concentrated aqueous NH4CH (10 nmL), water (10 nL), and ethyl acetate (10
m.). Extraction and purification simlar to exanple 33, afforded 39 (40.2
ng, 49 0) as a white powder: 'H NVR (CDaOD) 6 1.30 (s, 9H), 4.56 (s, 2H),
7.33 (m 25 2H), 7.68 (m 2H), 7.81 (m 3H), 8.01 (d, 1 H J = 8.5 Hz),
8.25 (d, 1 H J =8.5Hz), 8.51 (s,1 H, 873 (s, 1 H, 9.32 (s,1 H).
Anal . ( C26H2s NG, H)E7.08dcHH, &= 744 Ha, 7.204mv2)01.553.85 n, BHT IBIZQL/ 16147 7.9 Exanpl e

40: 4-13-(4lm log azol -5-vl | -

| soaui nol |(ne P¢ﬁ¥9ﬁYHW?HWﬂ%&@WPB%WQ%%’%{HEM Olﬁdgs? 2./ =% N*, NH
.10 NH N/ NH 2 %Mtb’é’“llf'ﬁ‘z 1 TFA: CF3SO8H 60 C, 1 h
9% N/ NH N Z£Example@s Jathyispeitidind-vDCEE) dtyfye 1 fHindasoldazol - | -yl met hyl -

H. benzol m dgzol - 2- y| )- 1- (4 rret hoxy benzyl ) 1 Hindazoiv-yl]-isoqul nol I ne:
By an anal ogous nethod to 31 al cohol 3l1la (572.0 ng, 1.12 mml) was

treated wi th nethanesuifo chloride and diisopropylethyt amne at 0 C for
1 hour. (5/ (PhP)Pd , NegCOs
+ H,O/DME , 85 °C , 44 h
(84%)

(a) Intermediate 41a - 5-(3-Methy)-pyridin-4-yl)-3-({ E)-styryl)-1-(2-
trimethylisilanyl-ethoxymethyl)-1 H-indazole:
Intermediate 16a (300 mg, 0.63 mmol}, 4-bromo-3-methyl-pyridine (see Baliki
10 etal, Gazz. Chim. ltal. 124, 9, 1994, 385-388) (112 mg, 0.65 mmol), and sodium
carbonate (140 mg, 1.3 mmol} were stirred in DME (6 mL)/ H.0 {1 mL) in a flask
purged with argon. Tetrakis{triphenylphosphine)palladium (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,O and brine, dried over Na,SO,, and
16  concentrated in vacuo. Purification by silica gel chromatography (20% ethyl
acetate/haxanes) gave 234 mg (84%) of intermediate 41a as a clear oil. 'H NMR
(300 MHz, CDCl,) 5 8.56 (s, 1H), 8.52 (d, 1H, J = 7.8Hz2), 7.95 (s, 1H), 7.24-7.67 (m,
10H), 5.78 (s, 2H), 8.64 (t, 2H, J = 8.1H2), 2.33 (s, 3H), 0.94 {t, 2H, J = 8.1Hz), -0.04
{s, SH). Anal. (C»yH3N5OSi « 0.2 H,0) C, H, N.
20 (b) Example 41- 5-(3-Methyl-pyridin-4-yl)-3-(E)-styryl-t H-indazole:
Intermediate 41a (218 mg, 0.49 mmol) was stirred in a mixture of
ethylenediamine (0.34 mL, 4.9 mmol) and TBAF (1 M in THF, 2.5 mL, 2.5 mmol) at 72
°C for 20 hours. The solution was diluted with ethy! acetate, washed with sat.
NaHCO;s and brine, dried (Na,SO,), and concentrated in vacuo. Purification by silica
25 gelchromatography (1:1:1 ethyl acetate/THF/hexanes) gave 122 mg (79%) of the title
compound as a white sofid. *H NMR (300 MHz, DMSO-d;) § 13.29 (s, 1H), 852 (s,
1H), 8.46 {d, 1H, J= 4.8Hz), 8.22 (s, 1H), 7.55-7.73 (m, 5H), 7.26-7.44 (m, 5H), 2.31
(s, 3H). Anal. (Cz)HizN3) C, H, N. MS (ES) [m+H)/z calculated 312, found 312; [m-
HY/z calculated 310, found 310.
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10 I m dazole (761 ng, 11.2 mmol) was then added, and stirring was conti nuéd
at roomtenperature for 24 hours. After extractive workup and col um

chr omat ogy@piisszessi Ml ar to 31 b, internedi ate 40a (269.dcrosadsyy was
obtained as a white powder: "H NWR (CD30OD) 8 3.77 (s, 3H), 5.58 (s, 2H),

5.79 (s, 2H),
7.4 Hz), 7.23 (m 2H), 7.36 (d, 2H J

(d, I H J

| W, 9.28 (s | K. Anal. (QNRINTO
4- 13- (4-1 m dazol -
i ndazoi - 5-yl ;;;:,

6.73 (br s,1 H, 6.91 (d, 2H J =8.8 Hz), 7.07 (d, 1 H J =
8.8 Hz), 7.53 15 7.83 (m 6H), 8.03
7.9 Hz), 8.51 (s,1 H), 8.73 (br s,
H N (b) Exanple 40-
dazol 2-yl)-1 H

c1tHindazoleny 0. 271 Mol ),

7.9 Hz), 8.22 (d, 1 H J

_(')u 1

Irreth | -1 H-ben20|m'

trifluoromet hanesul fonic aei d (0 271 20 m_) and trifluoroacetic acid

(2.71 L) wa
to a rapidly

sasStirre
rr
0 nlL);

C .8k wdeohour . The solution was added dropw se
re Qboue@RGANtrated aqueous NH4AOH (10 nl), water

(10 n), THE thyT eacetate (20 nlL). Extraction and
purification simlar t® nple 33, afforded crude 40 as a pink solid (24.9

ng), which

from acetonit

still sdowed inpurities in the 'H NVR spectrum Trituration

fforded 25 pure 48.411.0 ny, 9% as a pink powder. 'H

NVR ( CD30OD) 50 (s, Mwmens 74 MyrsJ95 17117 WO 01/53268 PCT/ USOL/ 01477
s, 1 H, 7.08%(d, L H_1="74 * 7.5 (m 2H), 7.55-7.85 (m 6H), 8.07
(d, 1 H J =79 \@), 884 (d,1 Hel)7.5 Hz), 8.54 (s,1 H), 8.72 (br s,1

H, 9.30 (s,1 H. HRVMS cal cul ated for

C27THPON7 442. 1780 SM-F‘) f ound

442.1794. Exarrpl@)mermsdia@umr&ﬂ-cmowmrwmwnﬁ(ﬁ\smlk 42-y| -1 H-1 ndazol e
5 _FEM terr asriniéthy .sm, Rl Bindazofe:44 h 180 PEM TTB~AFy 8 TF. 211
41.41 (a)

trirrethyl

'Péﬁh g Hey ya% S RV el ey )

ol ), 4- b onUOQ-mqmﬂdlp?(seelpheet(%eéatmc!es 43,8, 1996, 1641-1652)

10

15

20

analogous to intermediate 41a. 'H NMR {300 MHz, CDCl) 5 8.67 (s, 1H), 8.52 (d,
1H, J=7.8Hz2), 8.08 (s, 1H), 7.26-7.70 {m, 10H), 5.79 (s, 2H), 3.64 (t, 2H, J=8.1Hz),
0.94 (t, 2H, J= 8.1Hz), -0.03 (s, 9H). Anal. (C2sH25CIN;OSi ¢ 0.3 H.0) C, H, N.

(b) Example 42- 5-(4-Chloro-pyridin-3-yl)-3-(E)-styryl-1 H-indazole:

The title compound was prepared in 66% yield by the SEM-deprotection of
intermediate 42a in a method analogous to example 41. 'H NMR (300 MHz, DMSO-
ds) & 13.30 (s, 1H), 8.70 (s, 1H), 8.56 (d, 1H, J = 5.4Hz), 8.31 (s, 1H), 7.63-7.73 (m,
4H), 7.57 (d, 2H, J = 4.2Hz), 7.50 (dd, 1H, J = 8.4, 1.2Hz2), 7.26-7.40 (m, 3H). Anal.
{CzoH14CINg ¢ 0.05 H,0) C, H, N. MS (ES) [m+H}/z calcu'la:ted 332/334, found
332/334; [m-H)/z calculated 330/332, found 330/332.

Example 43: 5-(4-Methyl-pyridin-3-vi I-1H-indazole

f o j‘; . {PhP)Pd, NagGOs
+* WE.BS'G,24!I
90%)

@zﬁz n

(a) intermediate 43a - 5-(4-Methyl-pyridin-3-yl)-3-((E)-styryl)-1-(2-
trimethylisilanyl-ethoxymethyl)-1H-indazole:

The title compound was prepared in 90% yield from intermediai_e 16a and 3-
bromo-4-methyl-pyridine similar to the procedure for intermediate 41a. 'H NMR (300
MHz, CDCl3) 5 8.54 (s, 1H), 8.50 (d, 1H, J=7.8Hz), 7.95 (s, 1H), 7.23-7.67 (m, 10H),
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10 et al., Gaza Chim Hal. 124, 9,1994,385-M (112 ng, 0.65 mmol), and
sodi um carbonate (140 ng, 1.3 mol) were stirred in DME (6 nL)/ H20 (1 nl)
in a flask woéisne W th argon. Tetrakis(triphenyl-phosphi m ( 0)
(60 ng, 0.05§m1,§?) was added, and the reaction siirred ari;t%)r}rng/ﬂ%’lﬂnder
argon for 24 hours. The solution was diluted with ethyl acetate, washed
with H20 and brine, dried over Na2SO4i and 15 concentrated in vacuo.
Purification by silica gel chromatography (200/a ethyl acetate/ hexanes)
gave 234 nmg (84% of internediate 4la as a clear oil. "H NVR (300 Mz,
CDCIS)8856%87 I-2|)8.52é’2’,1HJ—78Hz)795(51H) 7.24-7.67
(m 1 8((% Hm:w(ez =8.1H2),13.331s,-3Hp, 0841 PH, L= BH),30.084) , 0.94 (t,
2H, J 8 1 HZ)gH NO%)c, HARal . (C27HSIN3GSI 0.2 H2O C, H N 20

(1) Bampie 417k (zéeﬁ‘“ A e et s o e et o
et hyl enedi am ne (0. WﬂemMnmgremrﬁﬂlﬁmeembmmmEﬂ-ﬁpm&cﬁom, 2.5 mol)
at 72 Cforg Z%M&uﬁmﬂbﬁaﬁﬁé&hﬁd wﬂd MLE%\MMN@ 2, washed

wth sat. ng nd concen a¥ed I N vacuo.
Purification by 1|3,2§;$s, IH) §47 (& H'F'b (5’9?'5 ’i’-)sls@(&ﬂl'il)rl" 71{d,2H, J=
acet at e/ THF/ hemﬂsm(ﬁzﬂq)ﬁmdﬂ&(ﬂism‘ 218N ¢s, ). e«nalcg:ln?@doa a Wm te

solid. "H NWR

(d, 1 H J= 4 %ﬁ@bcmﬁf&fmﬁw '33‘9‘33‘?3’%'?& H}"‘” cal ”'?‘eﬁhﬂt m 5

2.31 (s, 3H). fowndB10.(C21H17N3) C, H, N. M5 (ES) [m#Hyz cal cul ated 312

found 312; 1om ehimple a5 riiopsl 868 PCT/ US01/ 01477
Exanpl e 42: 5- | Or O- pVr ' ndazol e EM (tea,,

18a FEM FTAF F1BA 4aa ~'~ 4a (a)

5- (4- Chl or o- pyr ifdi

3"%)""& -styr 2- PhePlPd, NayCO,
trimethyl silanyfl Jelh orm}?rh'y H% SLopkressWeaconpound was pr epar ed
in 73%yield frominternediate 16a and 4- | or oesdy i odo- pyri di ne (see Cho
et al., Heterocycles, 43,8, 1998, 1641- 1@b2)t Aanal ogous to internediate 41 a.
"H NVR (300 MHz, CDCIS) S 8.67 (s, 1H), 8.52 (d, 1 H J = 7.8Hz), 8.08 (s,
1 H, 726770(m 1 O 5.79 (s, .§4(t, 2H, J = 8.1 Hz),

o4

{83%)

(a) Intermediate 44a-4-Bromo-5-fluoro-isoquinoline:
5-Amino-4-bromo-isoquinoline (see Gordon et al., J. Heterocyct, Chem., 4,
1967, 410-411) (1.86 g, 8.34 mmol) was stirred in 48% fluoroboric acid (15 mL)/EtOH
15 (15 mL) until completely dissolved. The solution was cooled to 0 °C, and sodium
nitrite (860 mg, 8.59 mmol) in H;O (1 mL) was added dropwise. The solution was
diluted with EtO (30 mL), and the tan diazonium fluoroborate salt was collected by
filtration and dried under vacuum. The solid was placed in a flask and carefully
heated over a flame to expel nitrogen. The dark brown residue was diluted with 10%
20 NaOH and extracted with chloroform. Organics were washed with brine, dried over
MgSO,, and concentrated in vacuo. Purification by silica gel chromatography (40% to
50% ethyt acetate/ hexanes) gave 798 mg (42%) of 4-bromo-5-fluoro-isoquinoline as
a white solid. "H NMR (300 MHz, CDCls) § 9.36 (d, 1H, J=2.4Hz), 8.74 (s, 1H), 8.07-
8.11 (m, 1H}, 7.70-7.80 (m, 2H). Anal. (CoHsBrFN) C, H, N.
25 {b) Intermediate 44b - 5-Fluoro-4-[3-(( E)-styryl)-1-(2-trimethylsilanyl-
ethoxymethyl)-1 H-indazol-5-yl}-lsoquinoline:
The title compound was prepared in 83% yield from intermediate 16a and 4-
bromo-5-fluoro-isoquinoline similar to intermediate 41a. 'H NMR (300 MHz, CDCl;) §
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0.94 (t, 2H, J = 8.1 Hz), -0.03 (s, 9H). Anal. (C26HP8CIN3CSI 0.3 H20 C~
H N 10 (b) Exanple 42- 5-(4-Chloro-pyridin-3-yl)-3-(E)-styryl-

H | ndazoly@yoy/seheg titl e conpound was prepared in 66% yi epErsbriotne?

SEM deprotection of internmediate 42a in a nmethod anal ogous to exanple 41..
"H NVR (300 MHz, DMSO de) 8 13.30 (s,1 H, 870 (s, I H, 856 (d, 1 H J
= 5.4Hz), 8.31 (s, 1 H, 7.63-7.73 (m 4H), 7.57 (d, 2H, J = 4.2Hz), 7.50
(dd, 1 H J =8.4, 1.2Hz), 7.26-7.40 (m 3H). Anal. 15 (C20H14CI N3. 0. 05
H20 C, H N MS (ES) [m+Hyz cal cul ated 332/ 334, found 332/334; [mH2/z
cal cul ated 330/332, found 330/ 332. Exanpl e 43:

5- (4- Mot hvl - B3R (i1H. -3-09)*2)38%yﬂ)yﬂﬂ(s11lﬂ-?ﬂh£9£lo1*b-l|=r8ugeﬁzbwaah | am)
tf ;| EM TBAF 7 Bbi, 1184,8%0s 28),3.6746 20, S=8.9R2), 0.98 @roMpd=al1812) 3003 (s,

?rffrel\/ﬁ;:]}s/: I gﬁil E@F@Wﬂé\hﬁ§ (ﬂHﬁ)ﬁﬂ\éagbl e( 2Théot itle conpound was

prepared in 90/a @)mmemmmummmmwmumm hyl - pyri di ne
;I g14' ?g tg the prﬁ@qﬂ%&nsoqﬁdmﬁsw.am%ﬁ Adé@udﬁaép?&& HBE (C%CI i) OED
97 WD 01/ 5326%9@64‘?‘880%@1'&%"?9"5‘8‘??‘%39%% k”%"(k'g ‘%M"?vﬂ%s? Hz), 2.33

(s, 3H), 0.94,)6t1328(s, 15')943(4.1H|ZJ71892)0@4'(65,1H)98ﬂ9(89~ﬂ®|.812@2ﬂ"13ﬂ—-¥\|305t) C,

H N (b) Ex v = _) i ndazol e: The
title corrpouzgp'v\’gﬂg C!W@IA‘%&R ?én Q%IE&L creprg %’Iéfl on of 5

i nt er medi at e (GeddsfiNs *f. med\haN&fﬁﬁb[M]/éRﬂWt@ 366, founﬂlaﬁ K0 MHz,

DVSO ds)wS éacme&wfohhdﬁ 47 (s 1 H) 8.44 (d, 1 H, J 4 8Hz) , 8. 20
(s,1 H, 7. 7. : a2 7.42(m 5H),
2.31 (s, 3H). ' EtS) [ mrHyz

cal cul ated 312, found. 312; [ mx HP found 310. 10 Exanpl e
44: 5-Fl uoro- 4-EF3-f(E)-stv R MH- | ndazol - 5-vi | -i soaul nol | ne 1) HSF4, NaNQ2

(Phs Pd, Nal0

(a) Intermediate 45a - 4-[3-{(E)-Styryl)-1-(2-trimethyisilanyl-ethoxymethyl)-
1H-indazol-5-yi]-Isoquinolin-8-ylamine:

16 . The title compound was prepared in 82% yield from iMemediéte 16a and 8-
amino-4-bromo-isoquinoline (see Elpern etal., J. Amer. Chem. Soc., 68, 1946, 1436)
similar to the procedure for intermediate 41a. *H NMR (300 MHz, CDCls) § 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), 0.96 (t, 2H, J=8.1Hz), -0.03

20 (s, 9H). Anal. (C3HaaN:OSi) C, H, N. _

(b) Example 45- 4-[3-((E)-Styryl)-1 H-indazol-5-yl]-isoquinolin-8-ylamine:

The title compound was prepared in 70% yield by the SEM-deprotection of
intermediate 45a in a manner analogous to the procedure for example 41. HNMR
(300 MHz, DMSO-dj,) & 13.30 (s, 1H), 9.50 (s, 1H), 8.36 (s, 1H), 8.26 (s, 1H), 7.24-

25 7.71 (m, 10H), 6.91 (d, 1H, J=7.8Hz), 6.77 (1, 1H, J = 7.8Hz), 6.33 (s, 2H). Anal.
(Ca4HigNg © 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-yl I-1H-indazole
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(42% (a3% 44a F MF TBAF TFIF, 7T2-C 201 44bl ) 44 (a) Internediate
44a- 4Br onp- 5- f uor o4soqul nol i ne:  5- Am no- 4- br ono-i soqui nol i ne (see Gordon
at at., J. wiebetpeycf. Chem, 4, 1967,410-411) (1.86 g, l,{§:.l.)’§f§‘)f7zmg,}) was
stirred in 48%fluoroboric acid (15 mL)/EtOH 15 (15 nL) until conpletely

di ssol ved. The solution was cooled to 0 C, and sodium nitrite (660 ng,
9.59 mol) in H20 (1 nL) was added dropwi se. The solution was diluted with
Et 20 (30 nlL), and the tan diazonium fluoroborate salt was coll ected by
filtration and dried under vacuum The solid was placed in a flask and
carefully heated over a flanme to expel nitrogen. The dark brown residue
was dil uted vmth 10% 20 NaOH and ex d¢ted with chloroform Organics were

washed with bri djdeld o sl Paneksooneent rated in vacua
Purification bWiliCaggel O gt phg'&'(ﬁ!ﬂﬂt 0 50%ethyl acetate/
hexanes) gave 798 ngy (42% Jaf 4-brong -f1'®ro-1soquinoline as a white

sol i d. 1HN|\/R(300M—;§,, CDCI3)893 (d, 1 H J = 2.4Hz), 8.74 (s,1 H,
f HL mLER) . Anal. (COHSBrFFN) C, H, N. 25 (b)
) 33( -styryl) 1-(2 trl methylsilanyl-
et hoxynmet hyl )-11.i nda o+?5-—y-l-']-l soqy oI ine: The title conpound was
frominternedit e 16a and 4

prepared in 83% yi“el
br ono-5-fl uoro-iso )lﬂtﬂrm&ﬁatsmlﬁbhl‘o b-ﬂr Sdifiea. 1H NVR (300 MHz,
9. 807 (s, 11 01’@3’%68 ot 0 s Bopos b 55 Lol
(s, 2H), 3.67 mL,2g&mn@!)ioaasoptuemfdh@p%ylémme mﬂmsirwt 42mho)in THE B3 (s, 9H).
Anal . (C3( HQOFNS. 208, &ﬂd?@mﬁutek'md\&ouﬁ i{ °c 4-Chlgro-giodo- .

5-Fl uor-4-[3-( St H | U|n0|ne
conpound was p é%doy’?fgéé 9 I"bl "E':yat"l‘lé ﬂPBW%@P%Weﬁam'QMternedl ate

44b in a manneptireddér@) oinitasdodoethans (0.251L, 2 5HnmbIRvds3HdBedykiig thOdagtiond8) S 13. 26
(s,1 H, 9.44 Gﬂssﬁ%eh*forq havk-aBLFBkg, tﬁen417hc(t§12vl|:hl %rmnﬁgt%% E:S'rﬂe]% ?w&g (d, 1 H

J=72Hz)744 1 H J=

78 (m
7.2Hz). Anal . 9esshed ‘E&E‘ Qﬁ@% @°W%"%N@§Ps{wmaﬁfeéamﬂeul at ed 366,
found 366; 1Pm leoet&te. Ongknicd weire dashed with brine (drid® dver Na,S0,, and

concentrated in vacuo. Purification by silica gel chromatography (20% ethyl
acetate/hexanes) gave 429 mg (77%) of 4-chloro-3-gthyl-5-iodo-pyridine as a waxy
white solid. 'H NMR (300 MHz, CDCly) 5 8.78 (s, 1H), 8.33 (s, 1H),2.83 (g, 2H, J=
7.5Hz), 1.26 {, 8H, J=7.5Hz2). Anal. {C;H;CIIN) C, H, N.
15 (b) intermediate 46b- 5-(4-Chloro-5-ethyl-pyridin-3-yl)-3-{(E)-styryl)-1-(2-
trimethyisilanyl-ethoxymethyl)-1 H-indazole:
The title compound was prepared in 69% yield from intermediate 16a and 4-
chloro-3-sthyl-5-iodo-pyridine similar to the procedure for intermediate 41a. 'H NMR
(300 MHz, CDCl,) 5 8.49 (d, 2H, J = 3.3Hz), 8.06 (s, 1H) 7.26-7.6¢ (m, 9H), 5.79 (s,
20 2H),3.65(t, 2H, J=8.1Hz), 2.88 (q, 2H, J=7.5Hz), 1.35 (t, 3H, J=7.5Hz), 0.95 (t,
2H, J=8.1Hz), -0.03 (s, 9H). Anal. (CoH32CIN;OSI) C, H, N.
(c) Example 46- 5-(4-Chloro-5-ethyl-pyridin-3-yl)-3-(E)-styryl-1 H-indazole:
The title compound was prepared in 80% vield by the SEM-deprotection of
intermediate 46b in a manner analogous to the procedure for example 41. 'H NMR
25 (300 MHz, DMSO-dy) 5 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 (q, 2H, J = 7.5Hz), 1.26 (1, 2H, J = 7.5Hz). Anal.
(Cz2H1sNsCl » 0.3 H,0) C, H, N. MS (ES) [m+H}/z calculated 360, found 360.

Example 47; 3-[3-(1I-l-benzolmldazol-z-gg}ﬂH-Indazol-s-yl]-z-methoxy_-ghgnol
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Exampl e 45: 4-f3-((E)-Stvrvl)-1 H | ndazol -5-vll-Isoaul nolin-8-vlamne PEM
| + HPWE. 88 C .24 h NH, WQ 18. EMI| TBAF 48 48 (a) Internedi ate 45a -

4] 3- ((E) vid wirsshes 1- (2-tri met hyl si | anyl - et hoxynet hyl ) - 1pcTruse1/01477

H i ndazol - 5-y1] -1soqui nol i n-8-yiam ne: 15 The W conpound was prepared in -
82% vyield frominternmedi ate 16a and 8- am no-4-brono-isoqui noline (see
Elpern et al., J. Amer. Chem Soc., 68,1946, 1436) simlar to the
procedure for internediate 4la. 'H NVR (300 MHz, CDCI3) 8 9.36 (d, 1 H J =
0.6Hz), 8.53 (s,1 H), 813 (s, 1 H 7.26-7.72 (m 11 H), 6.86 (dd,1 H J =
7.5, 0.6Hz), 5.81 (s, 2H), 4.51 (s, 2H), 3.66 (t, 2H J = 8.1 Hz), 0.96
(t, 2H, J = 8. , -0.03 26 68, 9H). AraERP N oH32M4Gsi) C, H N (b)
Exanpl e 45- 4 ﬁ’] h )-Styryl)- wdazol Soppdweramequi nol i n- 8-yl am ne:  The

title conpourdd Wwag Rrepared i 0%,yi el o=y SEM depr ot ection of
i nternedi ate 45a N1 a manner analfogous to t W& procedure for exanple 41. 'H

NVR (300 MHzge DMRQJde) 8 13.30 (s, 1 H), 9.50 (s,1 H), 8.36 (s, 1 H), 8.26
(s, 1 H, 7.24 25 7.71(m 1 OH, 6.91 (d, 1 H J = 7.8Hz), 6.77 (t, 1 H J
= 7.8Hz), 6.33 (s, 2H). Anal. (C24HI8N4.0.45 H2O) C, H, N. MS (ES) [ m+Hyz

cal cul ated 363, faumd 363.

5- (4Chl or o- 5- ef hi ridi n-%ﬁpw(a-
PCT/ USOL/ 0147 1) LDA. PA-SC—2—- E .
M mi oxene. es' Q W T W.@%r 40 ( nt ermedi ate 46a -

4- Chl or o- 3- et hy¥™54add- pyri dl ne: LDA was prep d by the addition of

nbutylllthlum( 5 Min hexanes, 0.95 ma4, 2.38 nmol) to a solution of

dl | sopropyl am ne 0.345 nm, 2.42 mml) in THE (5
a) intermediate 47a - 3-(1H-Benzoimidazol-2-yl)-5-{2-methoxy-3-{2-(2-

trimethyisilanyl-ethoxymethyi)-ethoxy]}-phenyl}-1-(2-trimethylsilanyl-
ethoxymethyl)-1H-indazole:

5 The title compound was prepared in 92% yield from intermediate 7¢’ and 2-
methoxy-3-[2-(2-trimethylsilanyi-ethoxy)-ethoxy]-boronic acid (Found in: Kania,
Braganza, et al., patent application “Compounds and Phérmaceutical Compositions
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 Serial No. 60/142,130, fited

10  July 2, 1999, incorporated by reference herein in its entirety.), similar to the procedure
for intermediate 7d’. 'H NMR (300 MHz, CDCls) 3 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 = 8.7Hz), 7.49-7.52 (m, 1H),
7.28-7.31 (m, 3H), 7.19 (dd, 1H, J= 8.4, 1.8Hz), 7.15 (d, 1H, J=7.8H2), 5.82 (s, 2H),
5.34 (s, 2H), 3.86 (t, 2H, J = 8.4Hz), 3.65 (t, 2H, J=8.1Hz), 3.59 (s, 3H), 0.92-1.02

15  (m, 4H), 0.02 (s, SH), -0.03 (s, OH).

| (b) Example 47- 3-[3-(1 H-benzoimidazol-2-yl)-1H-indazol-5-yl}-2-methoxy-
phenol:
The titlte compound was prepared in 61% yield by the SEM-deprotection of

intermediate 47a in a manner analogous to the procedure for example 41. 'H NMR

20 (300 MHz, DMSO-d;) 5 13.64 (s, 1H), 12.98 (s, 1H), 9.36 (s, 1H), 8.59 (s, 1H), 7.68
(dd, 1H, J = 8.4, 0.8Hz), 7.60 (br s, 2H), 7.59 (dd, 1H, J = 8.4, 1.5Hz), 7.18-7.22 (m,
2H), 7.03 (1, 1H, J = 7.8Hz), 6.83-6.92 (m, 2H), 3.46 (s, 3H). Anal. (C21H:gN:O, ¢ 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-(1H-Benzoimidazol-2-yl)-5-(1 H-indol-4-yi)-1 H-indazole

H i ndazol e 99 WD 01/ 53268
Nsy(~Nf ., ~d~ *
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5 nmL) at -20 C. After 10 mnutes, the solution was cooled to -78 C

4- Chl oro-3-iodo- pyridine (500 ng, 2.09 mmol) in THE (3 nL) was added
dropwi se, ¥shiligsr eaction stirred for 30 m nutes | odoepdpiipof2 ML, 2.5
nmol ) was added, and the reaction was stirred for 1 hour at -78 C, then 1
hour while warmng to O C The reaction was quenched with sat. NH4Cl, made
basic with saturated NaHCO3, and extracted with 10 ethyl acetate. Organics
were washed with brine, dried over Na2SO4, and concentrated in vacuo.
Purification by silica gel chromatography (20% et hyl acetate/hexanes) gave
429 mg (77% of 4-chloro-3-ethyl-5-iodo-pyridine as a waxy white solid. 'H

NVR (300 MHz, CDCL3) 8 S @e(S,18H), 8. 3PPU™-71y . (g, 2H, J =
7.5Hz), 1.26 (t, al, A9 5 nal . X"€7H7CI I N) &}ﬂ N. 15 (b)
I nt er nedi at e 46b (4- Chéesr o- 5- Y LPyrrd -3-yl) - (E)-styryl }1-(2-

trimet hyl silanyl - et Roxynethyl )-1 i ndazol e: e title cofPBund was prepared
In 69%yield frominternmediate 168 and 4- chl oro-3-et Ml -5-1odo- pyri di ne
simlar to the procedure for internediate 4la. 'H NVR (300 MHz, CDCI 3) 8

8.49 (d, 2H, J ®&P3Hz), 8, S, ehabdrebo,26-7.69 (m 9H), 5.79 (s, 20 2H),
3.65 (t, 2H, J &% Hzy , | (g mofelwengde= 7. 5Hz), 1.35 (t, 3H, J = 7.5Hz),
0.95 (t, 2H, J 1 Hz), - p (@M . Anal. (C20HO8CIN.CSi) C, H, N
(c) Exanple 46. 5-(43"&’“ or o- 5- yl - p¥® di n-3-y1)-3- (E)-styryl - 1H4ndazol e:
The W conpound W& prepar €8 80% yield by the SEM deprotection of

I nternmedi ate 46b |1 na manner anal ogous to the procedure for exanple 41. 1H
NMR 25 (300 MHz, DMSO-¢®) 8 13.25 (s,1 H),, 8.55 (s, 1 H), 8.50 (s,1 H), 8.27
(s, 1 H, 7.55- 7.78 ;W 5 o 6- 7. 4 4H), 2.83 (q, 2H, J = 7.51-12),
1.26 (t, 2H, J =025 Anal’” +'c2 . 0.3 H20 C, H N. M (ES)

[mrH / z cal cul at ef23604 ounqgéﬁﬁ. nmpNel"47:
3-F3-(1*benzoi Pdazol 828 vl ) - 1*1 ndazol «b- - 2- met hoxv- phenol 100 WD

01/ 53268 PCT/ US01/ 0%477 PBA HO . OH (Phsl sPd. NVCO$8 H20NA9OH benzene | +
t81Aut, 16h (99% T&)intaymediate 48ar &Rroma-{ptbutyl-dimsthyhsiigny)-1iHadolgy  SEM 47a 47

Sodium 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-Bromoindole
5 (3.0 g, 15.3 mmol} in THF (10 mL) was added slowly, and the reaction stirred 1 hour
while warming to room temperature. fer-Butyl-dimethyisilyl chloride (3.5 g, 23 mmol)
was added, and the reaction stirred 16 hours befors it was diluted with ether (100 mL)
and slowly quenched with H,0. Organics were separated and washed with brine,
dried over Na,S0,, and concentrated in vacuo. Purification by sifica gel
10  chromatography (6% ethesr/hexanes) gave 4.28 g (90%)} intermediate 48a as a white
solid. *H NMR (300 MHz, CDCls) 8 7.44 {d, 1H, J = 8.4Hz), 7.27 {4, 1H, J=8.4H2),
7.22 (d, 1H, J=3.3Hz), 7.00 (t, 1H, J = 8.1Hz), 6.67 (dd, 1H, J = 3.3, 0.8Hz), 0.92 (s,
gH), 0.60 (s, 6H). Anal. (Ci4H20BrNSi) C, H, N.
(b) Intermediate 48b - 1-(feri-Butyl-dimethyi-silanyl)-1 H-indole-4-boronic
15 acld:

Intermediate 48a (2.22 g, 7.16 mmol) was stirred in dry THF (15 mL) at -78
°C. n-Butyllithium (2.5 M in hexanes, 3.45 mL, 8.6 mmol) was added slowly, The
reaction stirred for 20 minutes before it was transferred via cannula to a flask of
trimethyl borate (8.0 mL, 72 mmol} in dry THF (10 mL) at—-78 °C. The reaction stirred

20 for 30 minutes at-78 °C and then 3 hours while warming to room temperatura. It was
quenched with H,O and exiracted with ether. Organics were washed with brine, dried
over Na,S0,, and concentrated in vacuo. Purification by silica gel chromatography
(33% ethyl acetate/hexanes) gave 1.28 g (65%) of intermediate 48b as a white foam.
'H NMR (300 MHz, DMSO-d;w/D;0) 8 7.55 (d, 1H, J = 8.4H2), 7.45 {d, 1H, J =
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(a)

Internediate 47a - 3-(1 H Benm m dazol -2-yl)-5-(2-net hoxy-3-{2-(2-

trimet hyl sl | anyhet hoxynet hyi -ethoxy]-phenyl}-1-(2-trinethylsilanyl -

et hoxymetyy bissdegH | ndazol e: 5 The title conpound was prepgusedoistr 92% yi el d
frominternediate 7c' and 2- -
met hoxy-3-[2-(2-trinmethyl silanyi-ethoxy)-ethoxy]-boronic acid (Found in:

Kani a,
Conposi tions
p. 52,
Pr ovi si onal

ref erence heBdHR), 7.28 {8 tH)e 03+ 98 (M) 1H)E.98 (et

Braganza, et al., patent application "Conpounds and Pharnmaceuti cal

for Inhibiting Protein Kinases, and Methods for Their Use",

line 10 to p. 53, line 26; and p.59, line 16 to p. 60, line 4, US.

Serial No. 60/142,130, filed 10 Jul 1999, incorporat ed by
A58 (e QUla B Ay

i nt er medi at e (@,gHBNOISN\GD BT, M®, CDCI3) 8 9.92 (s, 1 H), 8.79 (s 1 H,

7.8 7.89 (m "1 ﬁ'm"i‘“g@"&% s {fghas lrﬁdéﬁgri-vﬁ-%ﬁrﬁwéﬂ = 8A,

8. 7THz)
1.81-1z),
2H, J

4H)

7 §lhr(va-1H-iandle-ﬂ-tﬂm}hvlsyawet@xvmﬂrvmy-

0 05235?"'2) 3rrfdiné bo p%%dﬂasprgpaled‘ﬁbS% Bﬁgmﬁﬁnte%laté)hﬁﬁndl 02 15 (m
s

H benzoi mi daﬂ%ﬁ"mid'%)‘” s'm('maﬁ-zam@@w fori '2 e -{f’ 36L§Mé](3°°1’ﬂ'éz title

nflezole: L) 386 (t,
-0, 03

conpound vas cpcRPss 86/ (s, mﬁésﬁ"(dﬁﬁ|.ﬂ=@§Hi)hﬁeﬁEM(i€IQH9mt(qu 9t

e T 8L st R oy b, S5 3, Be 618, 5 SR sl BT © 41
8 59 (s

(’m 2H)

3) WH) TB
| sh ~f BDVS M.

HB.67'(t,ﬁﬁi.(=dIi1Hz),d-96(§ 9H)msm(t @HA/Hz B.1HZ), B65 (shBH)s-0.038,, 7. 59 (dd 1

1§ é“'mab Q%nsz,sg &'{“ 7.03 (t, 1 H J = 7.8Hz), 6.83-6.92
[m+H]/z cal culgt e@)ﬁ%ﬂ'm% 1@%&%&%&%@3@W§Mﬂ%ﬁf§55 25

npl e 48: 3- (1 theBwegempouddwad praparéd in 39% yleld-bytte SEMTBOMS1 H- i ndazol e 101

NMR (300 MHz, DMSO-d;) § 13.66 (s, 1H), 12.97 (s, 1H), 11 25(5,1H),

V0 01153268 el f@@ﬂ,&%ﬁ?g ) 5 et s e pcediie 10 Peﬁaj?o

o L 4 1 AVLA e b At

15

20

25

(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. (CaoHsNs © 0.3 H,0) C, H, N. MS (ES) [m+H}z
calculated 350, found 350; [m-H}/z calculated 348, found 348.

Example 49: 3-[-3-(1H-Benzoimidazol-2-yl)-1H-indazol-5-yi}-2 4-difluoro-phenol

1) nBull, THF, 78°C
2) ZnCl,

L omem OC .

{91%) 402 (92%)

(a) Intermediate 49a - [2-(2,4-Difluoro-phenoxymethoxy)-ethyl}-trimethyi-
silane:

2,4-Difluoro-phenot (6.0 g, 46.1 mmol) and DIEA (9.64 mL, 55.3 mmol) were
stirred in dry CH,Cl» (100 mL) at room temperature. 2-(Trimethyisilyljethoxymethyl
chioride (9.0 mL, 50.8 mmol) was added, and the reaction stirred 1 for hour The
solution was washed with HO and brine, dried over Na,SO,, and concentrated in
vacuo. Purification by silica gel chromatography gave 10.88 g (91%) of the title
compound as a clear oil. 'H NMR (300 MHz, CDCls) 8 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, SH).
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(6596) 46b 74, PEMTW T ' RF"*C.48h TBcM 09% 460 4s (a) Internediate
48* 4-Brono-(te*butyl-dl nethyl-sitanyl)-1 H 4ndol e: Sodi um hydri de (60%
di spersi on woors3aeg al oil, 1.84 g, 46 nmmol) was washed grrh gpes and
then stirred in THE (30 rrL) ‘under argon at 0 C. 4-Bronvin (3 0 g,
16.3 mmol) in THE (10 nL) was added slowy, and the reaction stlrred 1.
hour while warmng to room te"rrperature. tert-Butyl-dinmethylsilyl chloride
(3.5 g, 23 mol) was added, and the reaction stirred 16 hours before it
was diluted with ether (100 nL) and slowy quenched with H2O. Organics
wer e separated and washed with brine, dried over Na2SO4, and concentrated

in vacuo. Purifi cat(b)nterpediale49h - 3:£1H-Benzolmidenel- %MW'@M[W-/ hexanes)

gave 4.28 g (QQﬂﬁemﬁMthaiﬂtl‘iﬁﬁ]-gﬁen?l}lﬂR -Tnﬁnetﬁﬂklldgﬂz-etﬁbﬂyhﬁt o 'l/HZH ;-

CDCI 3) 6 7. 44 QW J= 8. 4Hz)
3.3Hz), 7.00 (0 J=8.1Hz), 6.67 (dd, 1 H J 33 09Hz)092(s
9H), 0.60 (s, 6H). lnhaned-wammzwrm mma) was stied inldly THF (66 mitdingere

48b- 1- (tort But |
i, AT o e S SH i) g

T. n-Butyllithi e @dﬁeuf?ﬁ"ﬁwﬁé r2) miguigs. 'Bse'umaf "‘ﬁﬁé’a%ﬁfﬂi@d sI oW y.
The reaction iaicannsih tbaflask®f dry ming etﬂorheﬁMeeangbn svacont lempératard; After302 cannul a

to a flask of plifudsBitbhrlediae7et(82dRa, 8.68'mm indry THE (10 nL) at -78
T. The reaction (32 rﬁg tes)zatn-78 C and then 3 hours while

warning to roo fﬁ’?‘éﬁg@?%‘?}wﬁ’ph‘f‘@p%@m §) &89cne §-0fimmeliwere sddgd.and thact ed wit h
et her. Or gdi cseanlinnatinexdt exdmteperiture e 2 hdors EThe sOtioh wss AN wihlather

concentr at ed | ind s i ke Nolbionbid i IBloaBl AIBLARIERNY | (357

et hyl acet at el ngg)ngpéco ave nt e white
foam 'H NVR EWBQ’O)"U catian:by silica gel phromategraphy (2096 107, 45 (d,
1 H J = 102 D% ELOBB5dhes)Ghvd 152 Mg)028)of Hp. uﬂdrbc)m Gnddl a(v'ma sbid. 'H. 03- 7. 09
gmng;')o GC 9& ﬁlﬁﬁ](z’&gw% OBt £0.09€) bt 1?-9 76@7 s Wy, 750 A REENPS -
H Benz oI m dizor87 #hig), 1.58 (de.d H J BT Zféﬁ),r?eﬁm(m. 1H), 7.17-7.31 {m, 3H),
6.90-6.97 (m, 1H), 5.82 (s, 2H), 5.28 (s, 2H), 3.86 (t, 2H, J = 8.4Hz), 3.67 (1, 2H, J =
8.1Hz), 0.92-1.04 (m, 4H), 0.02 (s, 9H), -0.02 (s, 9H). Anal. (CsoHsoF2N4O3Siz » 0.25
H:0) C, H, N.
' (c) Example 49 - 3-[-3-(1H-Benzoimidazol-2-yl)-1H-indazol-5-yi}-2,4-
20 difluoro-phenol:
The title compound was prepared in 70% yield by the SEM-deprotection of
intermediate 49b in a manner analogous 1o the procedure for example 41. 'H NMR
(800 MHz, DMSO-dy) 8 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  (CooHhzFNO ¢ 0.33 H,0) C, H,N. MS (ES) [m+H}/z calculated 363, found 363; [m-
HJ/z calculated 361, found 361.

Example 50: 4-[-3-(1I-I-Benzolmidazol-z-yl);‘lH-ingazobs-xl]ii,s-dlfluoro-ghenol
and Example 51: 2-[-3-{1 H-Benzoimidazol-2-yl)-1 H-indazol-5-y1}-3.5-difluoro-

phenol
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sllanyl)-1 Hindol-4-yl]-1-(2-trinethylsilanyl-ethoxynethyl)-1 HIndazol e’
5 The title conpound was prepared in 95%vyield frominternediate 7¢c' and
intermediypy gty simlar to the procedure for interned péfusidiondrs H NVR (300
Mz, CDCI3) 8 9.90 (s,1 H, 8.96 (d, 1 H J = 0.9Hz), 7.84-7.90 (m 2H), -
7.69 (d, 1 H J = 8.7Hz), 7.48-7.53 (m 2H), 7.23-7.33 (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. (C94H45N5CSI 2)
C, H N (d) Exarrple 48 - 3-(1 HBenzoi m dazol -2-yl}5-(1 HIndol-4-y/}1

H. I ndazole: The title conpound was prepared in 79%yield by the SEM TBDMS-
deprotection of internediate 48c in a manner anal o Q‘,é&'-’f"b"c e procedure for
exanple 41. 'H NWR (300 MHz, DMSO-d5) S 13.66(s, u)g)‘,,;z 97(s,1 H),11. 25
(s,1 H, 8.78 15 (s, 1H) 768781(m 3H), 7.51 =72Hz)

7.42-7.46 (m 2H), 7. 14 F(t, 1 H, Anal .
(1022H15N5. 0. 3 Hf?, E’;E%FSBE(‘ES) [
2

cal cul at 35,@ found 350;
[mH /z cal cul ated 8, f oum 220 Exampl& 49. 3d-3-H 1!
H. Benzol m dazol - -1 Hindazol - 5-vi 1- 2.gg-"di f| uor o- oemoi 1) n. BuU. THF.
79 ¢ 2) ZnCl2 F-~ (PhsP)4Pd. ME3 ~ylfA~l oH SEMCL DIFJ sr CHg% M
X8196) ' 4k (92% M TW F NH ME 01096) H 48b 49 20 (a) Internedi ate 49a -
(2-(2,4-Difluoro- phenoxymetggﬁxy)-et hyl]-trimethyl- silane:
2,4-Di fluoro-phenol (6. 03~g 6.1 mol ) and DI’ PM 64 nl, 55.3 mmol) were
stlrred in dry CH2Cl J ) at roomtenpe P

50 8 mol ) was added, and

the reaction stirr bour The 25 8 washed with H2O and
brine, dried over an@ concentrated i fCyo. Purification by
silica gel chromat ogphaphy gave 10.88 g (%N of title

TBAF

T A

{36%) / (40%)

(a) Intermediate 50a- [2-(3,5-Difluoro-phenoxymethoxy)-ethyi}-trimethyl-
_silane:
The title compound was prepared in 94% yield from 3,5-difluorophenol
5 analogous to the procedure to intermediate 49a. 'H NMR (300 MHz, CDCls) § 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),
0.01 (s, 9H).
(b) Intermediate mixture 50b and 50c- 3-(1H-Benzoimidazol-2-yl)-5{2,6-
difluoro-4-[2-(2-trimethyisilanyl-ethoxy-ethoxy]-phenyl}-1-(2-trimethyisilanyl-
10 ethoxymethyl)-1H-indazole and 3-(1H-Benzolmidazol-2-yl)-5{2,4-difluoro-6-{2-(2-
trimethyisilanyl-ethoxy-ethoxyl-phenyl}-1-(2-trimethyisilanyl-ethoxymethyl)-1 H-
indazole:
The title compounds were prepared in 52% yield as an inseparable mixture
from intermediate 50a similar to the procedure for intermediate 49b. 'H NMR (300
15 MHz, CDCls) 8 9.89 (s, 1H), 8.44-8.75 (m, 1H), 7.83-7.93 (m, 1H), 7.45-7.69 (m, 3H),
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conmpound as a clear oil. "H NWR (300 MHz, CDCI3) S 7.11-7.20 (m 1 H),
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, 9Hyooifidesl' : F WO 01/53268 PCT/ US01/ 01477 (b) lpeffshBsliAt € 49b -
3-(1 HBenzol m dazol -2-yl)-5{2,6-difiuoro-3-[2 (2
tri met hyl sl i anyhet ho) y- et hoxy] - phenyl )-1-(2-trinethyl sllarryl -ethoxynet hyl)
-1 H Indazole: Internediate 49a (1.4 g, 5.36 mmol) was stirred in dry THE
(16 nmL) under 5 argon at -78 T. n-Butyllithium (2.5 Min hexanes, 2.32 niL,
5.8 nmmol ) was added dropwi se, and the reaction stirred for 20 m nutes. The
solution was then transferred via cannula to a flask of dry zinc chloride
under argon at 7260 % (enDeH)a6.68-6.88 M, 15H),TB1 (%i1h) 5@ (3, NHR Bi#8ds,aHR 548 (320
mg, 0.65 mTD')(@ﬁﬁ).afsﬁiaraél(fhsﬂ),rdéﬁﬁﬁw&rphﬂﬁidbg(ﬁ @, hagi um (0) (60 ng, 0.05
re

mmol ) were adde roomterrperature for 2

re n stir
hours The sol utlonaGggx"mﬂ"h%e‘(f'[%'{’ F""%?Fﬁ%‘!ﬁ@ﬂ%'ﬁﬂh% sat ur at ed
NaHCO3, and brldﬂupr@lgmnl cs were dried over Na2SO4 and concentrated in

vacuo. Purigicatio 20/ hexanes
gave 372 mgg(92 B?B%"ﬁée t"usptsﬁ"e‘g@dgr’r’ﬁ%%g%as ﬁa\/\ﬁy’{‘é@%{‘f"*@‘“%&{&ﬁm 300 |sz)
CDCl2) 8 9.8 rmadigte mixure:pply apd S9¢ inja manneranalogeys ta-tha progedure fory (dd 1H J
15 = 8.7, O. 9Ha;amp7e438 "HNMA (300 MHz, BMSO-df) saiﬂ(sim)?:sl@f(z ﬁ%{

127,18 (S 57374 Dty o 2y ezm@*)o 5

9H), -0.02 (s, 2'51-45 130@1;115HZ)( mmmeo TtB!eQB'J H—lﬂO)MS:(ES)i[m-PH-l]/z( c) Exanple

49 - 3-1-316| EuBfngdes Iy c;,mhgm 11-2,4- 20
dl fi uoro- phenol : it C Qu ar n 70% vyield by the

SEM depr ot ect i on ogs)m%‘f‘é F@P%ﬁ? ‘Eﬂﬁﬁ@r”‘éﬁﬂ 345 the
procedure for ditluonetpheddl; 1H NVR (300 M—lz DVSO- d6) 8 13.75 (s,1 , 13.00

(2il)1 D 1797825;;#?2@?&5@"&'&“% ared 7&173"1@‘%% %&‘%ﬁ”ﬁﬁByoSgs( H20)

C, H N M (E ixturg J0kand 80r 'Be@a"f'?mnﬂ@e%b “peﬁroqqyﬂreém cul ated 361,

fogn?l 361. 1E?(]aa!ph\plemd 'AIMRIB60 BB IMSD-02. 3 05.68(sV1H); 129878 20H), 1039Vd, 1- 3

5-di fl uor o- phe ,Eﬂ)@ﬁ@#

H Benzoi m dazom2 vﬁg 1 az% &%v\rf 7%0%1 &ﬂ*f‘.’ u()"r“‘"(’)z)h 40(8’01"' fGZ?‘WH '01/ 53268
PCT/ US01/ 014777-14-7.24 (m, 2H), 6.73-6.80 (m, 1H}, 6.64 (d, 1H, J=10. SHZ) Anal. {CopH12aFNJO o

0.9 H0) C, H, N. MS (ES) [m+H}/z calculated 363, found 363; [m-H}/z calculated
361, found 361.

Example 52: 1H-Benzoimldazol-2- 1) -5-(4-chloro-pyridin-3-yl)-1H-indazole

(PhsP),Pd , Na,COg
H;Q/dlovane
(5’ &A s8°c.48p
(33%)

(a) Intermediate 52a - 3-(1H-Benzoimidazol-2-yl)-5-(4-chloro-pyridin-3-yl)-
1-(2-trimethylstianyl-ethoxymethyl)-1 H-indazole:
The titie compound was prepared in 88% yield from intermediate 25a and 4-
25  chloro-3-iodo-pyridine similar to the procedure for intermediate 41a. 'H NMR {300
MHz, CDCly) § 9.96 (s, 1H), 8.77 (s, tH), 8.72 (s, 1H), 8.53 (d, 1H, /= 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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1) n-BuU THF, 78 D 2) ZnCl2 3) (Ph3P)4Pd H F MES.K F SEMCl, DI EA CHP2"®
7¢' (94% EM) 58a PEMPEM F gF MES + F | 58b 500 TTBAF }{~NF TFF72 D,
241~t - o Wsse409 HF/ F1 501 NHF HNHHO F 51 gé&yudopariedi at e
50a- [2-(3,5-Difluoro-phenoxynet hoxy)-ethyl] trinethyl- silane: The title -
conpound was prepared In 94%yield from 3, 5-di fl uorophenol 5 anal ogous to
the procedure to internediate 49a. 1H NWR (300 Hz, CDCI3) 6 6.55- 6.60 (m
2H), 6.40-6.48 (m 1 H), 5.18 (s, 2H), 3.70-3.76 (m 2H), 0.92-0.98 (m
2H), 0.01 (s, 9H). (b) Internediate m xture 50b and 50c- 3-(1

H B m dazol 2,6- difl 4-[ 2-( 2-
| anslnzce)!t hox?frg:c%xz‘})(ﬂh‘é'h#ﬁ 411|Zl Zu%%;f%(m[q%'r')g? P‘E’;\ﬁy?”’i@gﬁm‘%‘ky’mt hyl)-1

H-i ndazol e agaH3), 0.85 b 285 Uz®@.1H2)130.08 (s29M)l ) - 5( 2, 4-di fl uoro-6-[ 2- (2
[ hyl si | h hyi
I Y hazol o GhESHRE & Sy BuRBdabi2 90 BRI bR A 70T T8 V)

i nsepar abl e indegelee from i nterrredl ate 50a simlar to the procedure for

i nt erlfTEdl gt € 49b. ThbhiuebmpodR®was!Srepdrid in PGy by tid SEM-Geprotdctioh of 8. 44- 8. 75
bOr Ustw) 014 eradiaig S2A !‘a‘é‘lﬁ%ﬂﬂ""'z’"éﬁ?m &g%% 'r%hpé"fw@ 0&1%8 1 H),
5.80 (s, | HY300MHEDWUSO-dh) &-$3.815s,1131), 1302(s, 1H), 8.70 (s, 1H), 8.56-8.60 (m, 2H),
8.22 (s, 1H), 7.55-7.80 (m, 5H), 7.20 (d, 5H, J=3.6Hz). Anal. (CzoH1sCiN3e 0.5 H;0)
C, H, N. MS (ES) [m+H)/z calculated 346, found 346.
10 Example 53: 5-[3-(1H-Benzoimidazol-2-yi)-1H-indazol-5-yi}-4-methyl-

3.4']bipyridinyl
(P'U’)J’d KqPO4 =
B\Eﬁ sz °c 18h B’\d‘j/@
52%)
63a
?EM
(PhyP),Pd , Na;COy
8 HyO/dioxane
&6 NH 88°C . 40h
(64%)
250 )

e
THE 755G 40

@1%)

15 (a) Intermediate 53a - 5-(Bromo-4-methyl-[3,4’Ibipyridinyl:

3,5-Dibromo-4-methyl-pyridine (2.21 g, 8.8 mmol), 4-pyridylboronic acid (1.08
g, 8.8 mmol) and potassium phosphate (2.8 g, 13.2 mmol) were stirred in DMA (50
mL)/H,0 (6 mL) in a flask purged with argon. Tetrakis(triphenyiphosphine)palladium
(0) (812 mg, 0.7 mmol) 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 H,O and brine, dried (Na;SO,), and
concentrated in vacuo. Purification by silica gel chromatography (40% to 50% ethyl
acetate/hexanes) gave 1.14 g (60%) of intermediate 53a as a white solid. H NMR
(300 MHz, CDCl,) § 8.73 (dd, 2H, J = 4.5, 1.5Hz), 8.72 (s, 1H), 8.32 (s, 1H), 7.25 (dd,
25 2H, J=4.5,1.5Hz), 2.35 (s, 3H). Anal. (Ci1H¢BrN,) C, H, N.
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(s,1 H, 3.57-3.82 (m 414), 0.86-1.04 (m 4H), -0.06.0.02 (m 18H). (c)
Exanple 50 - 4-[-3-(1H Benzol m dazol -2-yl)-1H indazol -5-yl]-3, 5-

di f1 uoro- phap@lsszeg The title conpound was prepared in 36fewpsh@idy the
SEM depr ot ectlon of interrediate mxture 50b and-50c in a manner anal ogous

to the procedure for exanmple 41. 'H NWR (300 MHz, DMSO-ds) 813.73 (s, 1H),
13.01 (8, 1H), 10.50 (s, 1 H, 8.50 (s, 1 H, 7.70-7.74 (m 2H), 7.43-7.52
(m 2H), 7.15-7.25 (m 2H), 6.62 (dd, 2H, J=13.8, 1.5Hz). Anal.

(C2aH, 2FN40.0.7 H2O C, H, N M5 (ES) [m+Hyz 10 cal cul ated 363, found 363;
[mHyz cal cul ated 361, found 361. mple 51 - 2-[-0-(1

H Benzol m dazol - 2- y{b} 'NQ'M‘HG&%TS' HW@m‘mﬂﬂﬁ)‘ mebisilamyt tit| e

conmpound was pbﬁﬁﬁilﬁdhwmﬁﬂ%ﬁdﬂlmahms yetection of internediate
m xture 50b and 50 manner. anal ogqus l? ced&J e 15 exanpl e
41, 1HNIVR(300M—|Z %Rfs‘iﬂ ndddp 5‘%&5“ 58" ‘iﬂé "y 39 (s, |
H, 8. 47 (s, lmgrmedlatéwsmmthe aageduﬁ f@@\t(rmedlatenm J‘E-H\IMR MMHﬂ 40 (d I
H J = 8.4Hg),

=10. 5Hz) ?ﬁal CD{:@ZL% 1&%4{5‘?8%@76%@ I% ésﬁg {liiSU I\/ésfigl-)');z&,47 (zm cal cuI at ed
363, found 3631H} Nﬂ}ddz%dvc%m@é'a) 74 153\('&%'7&73%17 )

3- (1H Benzoi m dsa¢l 21, J\A&mzﬁz(m(sbhpomqmﬂ Ji=r. (Hzy, 00415 qujazol e M t I O

boP). Pd . Net CO3 oy O~ ~ NH
(54% H 92a 52 (a j“’fe"t’ @V‘E?Zéagi"-&%&%%ﬁ‘f’ﬂ!&? B

yl ) -5-(4-chi or &% HVHFWB yl ) 1- (2 trlmet hyl sl | anyl - et hoxymet hyl ) -1

H-|1 ndazol e:1gThe ti tihe tifedeaaipd rdphRR @1 7% yidld B\Sive SERMIddproedithiont er nedi at e

Cntermediate 4 Séfﬁﬁﬁf%maﬁ ar%‘%ﬁ%ﬁ%é oy Jdiept Bk |
8.72 (s, 1 H), (0WBiz(GMSQ-d 3 13.79 (& 14}13.02 (3, B4, 8.71 @02H, = 418H3), sss(szz (dd, i
Ho J = 8.7, 0. 9hbs1(6, 9, 847 (s, 1H)V.78)(a7118 v L8.7H2p Hd.7.56 (ROsH); 21B-7.21
(m, 2H), 2.17 (s, 3H). Anal. (C2sH1gNg » 0.75 H20) C, H, N. MS (ES) [m+H}/z
15 calculated 403, found 403; [Im-H)/z calculated 401, found 401.
Example 54: 5-[3-(1H-Benzolimidazol-2-yl)-1H-indazol-5-yi}-1.2.3.4 a-

hexahydro-[1 hthyridi
1}LDA, THF, -78°C

2 Eg
ar h (Pnﬂ.?d KeCOu
B\Q 2 we“c 48h
(54%) T em T e éa
84
]
(Ph,P).Pd N2zCOa
&6 sn'c 18h NH
(61%)
540
TBAF
T,
NH
{84%) -

(a} Intermediate 54a- 3-(3,5-Dibromo-pyridin-4-yl)-propylamine:

20 LDA was prepared by the addition of n-butyllithium (2.5 M in hexanes, 6.8 mL,
17.0 mmol) to a solution of diisopropylamine (2.5 mi., 17.8 mmol) in THF (40 mL) at -
20°C. After 10 minutes, the solution was cooled to -78 °C. 3,5-Dibromopyridine
(3.84 g, 16.2 mmol) in THF (25 mL) was added dropwise, and the reaction stirred for
30 minutes 1-(3-Brdmopropyl)-2,2,5,5-tetramethyl-1 -aza-2,5-disilacyclopentate (5 g,
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106 WD 01153268 PCTI US01/01477 (m1 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), 0.95 (t, 2H, J =

8.1 Hz), w@of)sh2éss, 9H). (b) Exanple 52 - 3-(1 #| Benzoi npcirgsdro7yi )
-5-(4-chloro-pyrldin-3-yl)-1 H indazole: 5 The title conpound was prepared

in 54%yield by the SEM depr.otection of internediate 52a in a manner

anal ogous to the procedure for exanple 41. '"H NVR (300 WVHz, DVSO-d8) S
13.81 (s,1 H), 13.02 (s,1 H), 8.70 (s,l H, 8.56-8.60 (m 2H), 8.22 (s, 1
Hy, 7.55-7.80 (m 5H), 7.20 (d 5H, J 3.6Hz). Anal. (022H190|N9 0.5 H20

IC—JI: Bg,nzyi mlvgag E?)@L v?/sia ﬁ?ql g %gﬂ%s%'}'gh";ﬂ%{]ﬁm%?gﬁ% ng'lngf 15jlsnv;:3 Hé

(Ph3P) 4Pd. KholrR@le waabihdXd®d “COThe- rdactidbf@as §herGhdd Withau). NH.,(BS&ade(H&bic sP)4Pd .

T IE 7- 40 S N0 eplbhuiaedwin iy oot Ubanics Verduiachba i 1 1 TEAT

5- ( Br ono- 4- nﬁ’f"l‘ﬁrf’“id?"ﬂ' NasBQ yPP%iFWmm“Q,"SYMrMWWWQﬂyr i dine (2.21

g, 8.8 nmsl) chlémay)gtadw (15% MEOH/CISCIG) gavle 2172 g (54%3 ofintenmddlate54d ap atigitsi um

Fl'ask pur ged MRHERL 1%@»4%@%‘; bBeRl4 bhER e inon i (G T 17
2H).

(b) Intermediate 54b- 2-Trimethyisilanyl-ethanesulfonic acid [3-(3,5-
dibromo-pyridin-4-yl)-propyl}-amide:

10 Intermediate 54a (2.7 g, 9.2 mmol) was stirred with triethylamine (1.92 mL,
13.8 mmol) in dry DMF (20 mL) at 0 °C. 2-Trimethyisilyanyl-ethanesulfonyi chloride,
SES-CI, (see Weinreb et al., Tet. Lett. 27, 19, 1986, 2099-2102) (1.9 g, 9.5 mmol)
was added slowly, and the reaction stirred for 1.5 hours at 0 °C. The reaction was
diluted with H,O and extracted with ether. Organics were washed with brine, dried

15 over Na,SO,, and concentrated in vacuo. Purification by silica gel chromatography
(33% ethyl acetate/hexanes) gave 2.37 g (56%) of intermediate 54b as a white solid.
'H NMR (300 MHz, CDCls) § 8.58 (s, 2H), 4.36 (t, 1H, 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), 0.07 (s, SH). Anal.
(C1sH2BraN2O:SSI) C, H, N, S.

20 (c) Intermediate 54¢- 5-Bromo-1-(2-trlmethy|silanyl-ethanesulfonyl)-
1,2,3,4-tetrahydro-[1,7)naphthyridine:

intermediate 54b (860 mg, 1.88 mmol) and potassium carbonate (390 mg,

2.82 mmol) were stirred in dry toluene (15 mL) in a flask purged with argon.
Tetrakis(triphenyiphosphine)palladium (0) (218 mg, 0.19 mmol) was added, and the

25 reaction stirred under argon at 102 °C for 48 hours. The reaction was diluted with
ethyl acetate and washed with brine, dried (Na,SO,), and concentrated in vacuo.
Purification by silica gel chromatography (25% ethyl acetate/hexanes) gave 372 mg
(52%) of intermediate 54c¢ as a waxy white solid. 'H NMR (300 MHz, CDCls) 5 8.70

_ (s, 1H), 8.42 (s, 1H), 3.72-3.76 (m, 2H), 3.07-3.14 (m, 2H), 2.83 (1, 2H, J= 6.9Hz),

30 2.07-2.12(m, 2H), 1.04-1.11 {(m, 2H), 0.05 (s, 9H). Anal. {C,sH»,BN2O,SSi) C, H, N,
S.

(d) Intermediate 54d- 5-[3-(1 H-Benzolimidazol-2-yl)-1-(2-trimethylsilani-
ethoxymethyl)-1H-indazol-5-yi}-1 —(2-trlmethylsilanyl-ethan&euIfonyl)-
1,2,3,4,4a,8a-hexahydro-[1,7]naphthyridine:

35 The title compound was preparéd in 51% yield from intermediate 25a and
intermediate 54¢ similar to the procedure for intermediate 41a. 'H NMR (300 MHz,
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(0) (812 ng, 0.7 mol ) was added, and the reaction stirred at 92 C under
argon for 20 16 hours. The solution was concentrated in vacuo, and the
resi due waswgiogsnbsyed in ethyl acetate. O gani csiwere waghaBedfy H2O and
brine, dried (Na2SO4), and -concentrated in vacuo-*Purification by silica
gel chromatography (40%to 50% et hyl acetate/hexanes) gave 1.14 g (60% of
I nternmedi ate 53a as a white solid. "H NVR (300 WHz, CDCI3) S 8.73 (dd, 2H,
J =4.5, 1.5Hz), 8.72 (s, 1 H, 8.32 (s, I H, 7.25 (dd, 25 2H, J =
4.5,1.5Hz), 2.35 (s, 3H). Anal. (C" HOBrN2) C, H N 107 WO 01/53268
PCT/ USOL/ 01477 (C%e | nt ernedi ate 53b - 5-[l3- 1 H Benzol m dazoi 2-yt)-t-(2
trimet hyl si | anAPCl 138 geithyB 881 5 BBALL TH. J §-9H2), B29 5 1H).3.82-3.88 pyri di nyl
The tidg conpomot Hyemegaa al 24 817/0.84&)p 750152 (i, oH), 7.01 @] Uatgy, 25a and
internedi ate 5 | 5Lk gt r o] ' 41 a. ' H NWR
(300 M, 5 c%%gjgz-}’%?ﬂ*f?»a, '%pﬁ,@%%@ﬁ@%"-am ﬁﬁfﬂsﬁw 11y, 8. 46
(s, 1 H, 7.8587HgR313:3.29 (rpy)2H),2.724t, 2id./ 16.6Hz),71.93-8997(m, BHPH1G-1.18 (m7- 7. 53 (m
gI:)D (7). Sj-(7537§ﬁ)m:]94|({)2H,5=8!41|-(z§0.03@,9!-l).30. s,@HZ. 2H, J = 8. 13HZ?3, [g- (152 (s,

, . t, \ = " kG S . - 5-13-
H- Benzol ni dazol -2-ﬁ§%&4ﬁ1@é9éﬁﬂ'ﬂ' ﬁyﬁ@ﬁ%ﬁ- ridinyl: 10 The
title conpound? 4a8achexehydror[1.7Inaphthydtlidelby t he SEM depr ot ecti on of

i nt diate 53b i 41. ' H
NVR (300 Mz, DI 3“&""%‘??’3"%?@%’%%’?% fﬁ‘ﬁ‘-‘ﬁﬁiﬂ“ 3=
4.8Hz), 8.55 (¥ T‘ﬁ%ﬁL diya marn loggus 19 the pi  forexample 1. 1HY j =
? CZHZH ) éNgbag- ;NMBI (690 MBA)DMSD-G55 va(.ms, 1H) 1328, 18), 41 (s5 ,1H)t?>7‘lb2 gd,kmaj, g 403
SH, . - . _ 4 ;
[mH/z cal cul 5?5@5’%‘%’3#&%’1’.1@;0 'ﬂi?*@f@g%yﬁﬁgéé%;’m i ni dazol
2-vl)-1 *|ndaz g{t’!-‘)a a2 6m.2 H). &Y (84H) hr& 2D, 285 (. BNa g HOIOHE). 416Be a)

VWA, Tw, 7e ¢ % H72{m,2HY* Aal. 8loHsNgisD45H,0MC] H, (N M8 {56) [m+MH)/z caicutated®deeEW . € ~
t oac, aan (sar)ou;&gssfs,)s sda

15 xample 55: 4-[3-{1H-Benzoimidazol-2-yi)-1 H-indazol-5-vil-isoquinolin-8-yi

nicotinamide
! -Hol
i N
Et5N, DMAP , CH,Cl, N
P reflux, 18 h " \g)ij
NH (56%) e
Br
+
NS N I

N

L H
TBAF AN
S, Sﬁ (X

(84%)

(a) Intermediate 55a- N-(4-Bromo-isoquinolin-8-yl)-nicotinamide:
8-Amino-4-bromo-isoquinoline (328 mg, 1.47 mmol), triethylamine (820 pL, 5.9
20 mmol), and DMAP {10 mg) were stirred in CH,Cl, (50 mL). Nicotinoyl chloride,
hydrochloride (395 mg, 2.2 mmol) was added, and the reaction stirred at reflux for 18
hours. The reaction was concentrated in vacuo and purified by silica gel
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sae sae EMM!hSE: | Umd 2ft No }T}H{R-AP~{,~(~{,,-~~ TRF, 7'dt'4*Ch NH
J64* 34 (a) Internediate 54a- 3-(3,5-D brono-pyridin-4-yi)-propylamne: 20
LDA was myepassess by the addition of n-butyllithium (2. Spddisermeanes, 6.8
m., 17.0 mmol) to a solution of dilsopropylamne (2.5 ni, 17.8 mmol) in

THE (40 nL) at - 20 C After 10 mnutes, the solution was cooled to -78 C.
3,5-Di bronopyridine (3.84 g, 16.2 mmol) in THE (25 nL) was added dropw se,
and the reaction stirred for 30 mnutes

1- (3- Bromopropyl)-2,2,5, 5- tetramsthyl-l aza 2, 5-disilacycl opentate (5 g,
108 WO 01/ 53268 PCT/ US01/ 01477 . 17. |) was added, and the reaction
stirred for Eh’HG'GPQ'aPhY(%MEWX'H%t?)d?g'lezm(%? intgrmediatef580 0 C. The'

reacti on was af/d WhRdSUlld. Wi MR 800 MHZ4CbClyebD5138 IHY, 9.46i (§, hl-qestzsr(at#ﬂ NaHCGB,

over Nazaoa, APy Bl MG R Bk PaeSRe el s Zer 5

chr omat ograpﬁ#@@Bﬂﬂ)l\/B@W(GﬁaﬁioﬁW@h@d‘LZ‘l 72 g (54% of internedi ate 54a as a
light brgwn oil (b)lﬂtdm@dlﬁﬁ mfda2el-2f)-1-@) . 2. 72-3.05 (m

AP AT st et £ 5 o oA

di br ono- pyri di n- 41-'r5e|t)|emmqythwmretmed]m76%weIdM|mmé@mmaﬂdg 9.2 mmmol)

t d | )1 20 nL t
was stirre Mﬁ.ﬁk%&hmeﬁh&%%mm%ﬁém )sE Sr{MCsf'( Wiz, fm . me% gt

0 C 2 Trimeth I - et hanesul f
21 " Tot Lot COFRA W ABEH A (o11D)S 3 (0o J 1 S E S8s 23M AR | oy,
andht he neag(si OH), 8158 (g, @), 8.36 (d] 1H, 'o1.8H2)08.0D(dCIH, D%SH@C‘IV:D‘H.BW di | gt edd
with H20 an I rigne, drie
15 over mzsﬁf%é?égﬁé‘%ﬂ{ﬁ@}?ﬁé ?m g'gcuo I’gﬂr I’ ?”’\Qg?egsn""\é"y& p1 écl-g gel
chr omat ogr apHy 8- (H3B M98 (1n3H. JrBiHRcPAbEafldk) gave 2.37 g (56°/c) of
i nter nedi at e 54b (epExamie 5$Aqﬂ[wﬁaeﬁowmmvmndﬁmu- 8 8.58 (s, 2H,
4.36 (1, 1 Hgoduinofin-8yfhicofinamabl: 2H J =
15 The title compound was prepared in 78% yield by the SEM-deprotection of
intermediate 55b in a manner analogous to the procedure for example 41. 'H NMR
(300 MHz, DMSO-dg) § 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), 7.52-7.66 (m, 4H), 7.18 (br s, 2H). Anal. (C2H19N;O ¢ 0.5 H;0) C, H, N. MS
20 (ES)[m+H)z calculated 482, found 482. '
Example 56: N-{4-[3-(1 H-Benzoimidazol-2-yI}1 H-indazol-5-yl]-isoquinolin-8-yl
acetamide

1) Ac,0, DIEA, CHCY
62°C, 16h

w

NH

(a) Intermediate 56a- N-(4-Bromo-isoquinolin-8-yl)-acetamide:
25 8-Amino-4-bromo-isoquinoline {300 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

it



6:3Hz), 2.93-3.06 (m 4H), 1.81-1.89 (m 2H), 1.00-1.07 (m 2H), 0.07 (s,
9H). Anal. (C 3H22Br2N2®2Ssi) C H N, S. 20 (c) I nt er medi ate 54c-

5- Br ono- 1- (wo éidsset hyl si | anyl - et hanesui fonyl ) - ° PCT/US01/01477
1, 2, 3, 4-tetrahydro-[ 1, 7] napht hyridl ne: Internedi‘ate 54b (860 ngy, 1.88

rrrml) and potassi um carbonate (390 ng, 2.82 mmol) were stirred in dry
toluene (15 nm.) in a flask purged wth argon.

Tetraki s(triphenyl phosphi ne) pal | adi um (0) (218 ng, 0.19 mmol) was added,
and the 25 reaction stirred under argon at 102 C for 48 hours. The

reaction was diluted wth ethyl acetate and washed with brine, dried
(Na2SO4), and tefinciontd kausd Theselution was washed withcldQ and brine, diigd (U&S@e)l.

fE{ ggante 39;32% Zﬁé’o%acen%atewn vahs@{ Q’h@ﬁ@ﬂﬁ@ﬂ&sﬁmﬁwgﬁ?thaﬂo? (6VHL) dnﬁﬂpAcQéS o 70
i i | s,
b Taons (s M fhr27 15748 nolh, i3St wen slged oiopoland Wek g i (. _
6. 9Hz), 30 2.0hi aﬁaat(arﬁ)rgmd)svlbrmashei\m\(ﬁw N2GHt andbride, dried (8490, ,Amal
C13H21Br N2grS
’(‘Benzol | ;n d%oI&&ey eHm Mcuo S’uﬁﬁ&h riﬁ}tsff Wk@%ﬁgﬁéﬂphﬁatga&he) gave
H | ndazol - 5-y| f32mg P'l'fiﬂd??q 9?a¥f“??aﬁ?&u CDCls)
1,2, 3,4, 4a, 8a- bmmr(ydl-ms[ﬂ (s.11FiR BLYZ Iy, N HY] 7190-7.93 $m, [3H), z_zﬂ(b,esm.oamund was
prepared in 51@}{* oi]éq_pw nt er nedi ate 25a and internediate 54c simlar

to the procedu ‘ernedi ate 41la. 'H NWR (300 MHz, 109 Wc) 01/53268
PCT/ US01/ 01477 CD@Bytetmﬂlse 5bs M-(-[8(1H#+Bergoinyidazol- 214264 (t, 1 H, J =

0.9Hz), 8.38§ (&lrﬂatﬁ%naﬁyl wheth Jmﬂma)ml yﬁﬁs&diﬂmu atefamide/, 0. 9Hz),
7.50-7.52 (tn, 1 o 2 5.83
(529505 923060 (¢ 7 g v cohipDund e pusbpad a0 siga s f&f"ma%ﬁﬂéﬂfnﬁg‘ 3o (o
2H), 2.72 (t, Mlermediate5aaainilartodt pro@durg for intarpediate 40r. 1'HINMR 300 MszH) 0. 94
(t, 2H J= 8. 10;?&@:@%,(1%.9%)(3.1HP8%(4,$H),9'55(s.6@85%&”911)97%(& -[3-(1

H Benzoi i m daz iﬂ'}r”iﬁ (g]ﬁégﬁ r?f;’%)i %}p%gn(rq@gl),ﬂ@g@dﬁbgwnﬁaﬁas pr epar ed

1, 2, 3, 4, 4a, 8a
I n 64% yi eltsl by.28 [ne, 18}KI6,83%E 8H) SB5 (t, 2H, t/i=cRa1Hz), 2i35t(% BHE 0i9&(te2thdd i n a nmanner
anal ogous to tgqﬂg,g @eR. for exanple 41 "H 10 NMR (300 MHz, DMBO-dS5) S
13.71 (s,1 H), 13 ?ﬂ I—Bg_is.q(w' %7.820931 769(d 2H, J =
8. 7Hz), 7.63 (s, (FX)E“'T'P 4 Bf Idezol2-yiy Hindsggl-vil 1 j = g. 7,
1.5Hz), 7. 16- 7isaQuiticlin-Byi}hcetdinitié: (a, 1 , 3.23 (br s, 2H), 2.55 (t. 2H, J =
6.01-1z), 1.68- 1. N. M5 (ES)
[mtH) i z cal_cul at edﬁgggﬁgmﬁm g%Empﬁ& Bﬁé’?’%%ﬂh%&ﬁ@@ﬁmt&iﬂoﬁd
H- Benzol ni 9z olntesmesliaje i‘%%mmes FETSREy R for pxample 41. “HNMR

(300 MHz, DMSO-dg) 3 13.84 (s, 1H), 13.08 (s, 1H), 10.34 (s, 1H), 9.56 (s, 1H), 8.61

(s, 1H), 8.55 (s, 1H), 7.82-7.89 (m, 2H), 7.74 (t, 1H, J = 7.2Hz), 7.59-7.66 (m, 3H),

7.51 (d, 1H, J = 7.2Hz), 7.13-7.21 {m, 2H), 2.25 (s, 3H). Anal. (C25H1sNsO * 0.4 H,0)

C, H, N. MS (ES) [m+H}/z calculated 419, found 419.

25 ample 57: N-{4-[3-(1H-Benzoimidazol-2-yl)1 H-indazol-5-yl]-isoquinolin-8-yi}-

benzyl-amine

112



nlcotinam de | .HC 9%\, DVAP, CHQCh reflux,18 A H NH2 ( ) 55a PEM or
(Ph3P)4Pd , NanB N + a = 1989C xa 1% NH 48h Hr (7846) 55a ~~ N~N EMI
\' i It TRAboisshesN NCH H 1 1 TFRiFAD% H t I\ NH NH 550ppudorofay7

I nt er redi at e 55a- N-(4-Brono-1soqui nolin-8-yl)-nlcotl nam de:

8- Am no- 4- brono-i soqui noline (328 ng, 1.47 mmol), triethylamne (820 N _,
5.9 20 mmol ), and DVAP (10 ng) were stirred in CH2CI2 (50 m.). N cotl noyl
chl oride, hydrochloride (395 ng, 2.2 mmvpl) was added, and the reaction
stirred at reflux for 18 hours. The reaction was concentrated in vacuo and
purified by silica gel 110 WO 01/53268 PCTI US01/ 01477 chromat ography (3%
MeCOH et hyl acetate) to give 2 ng (5% of interrredi ate 55a as a white

solid. 'H NVR (30& Mz, ) 810. , 9.46 (s,1 H), 9.25 (d, 1 H
J = 1.5Hz), 8.81; 2HNHGEOH] g ] w@ 8.40-8.45 (m1 H), 7.92-8.06
(m 3H), 7.59- 7! M Badeheen Anal . (CH rN8O) C, H N 5 (b)

I nt ermedi ate 55b- M™- [ 3- ( Lusy Benzoi nékdazol - 2-yi } 1- ( 2-
trinmethyl silanyl -ethyoxynethyl)-1
H i ndazol - 5-yl }i soqul nol i n-8-yi) - ot| nam de: The title conpound was

prepared in 76%egyield fromint d| at d |nterrred| ate 55a simlar to
the procedure f4 nterm.edéﬂ— 'H
98"0,4oh

NH

(72%)

(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 mL)/HOAc (0.2 mL) at reflux for 24 hours.
5 The reaction was cooled to 0 °C, and sodium cyanoborohydride (622 mg, 9.9 mmol)

' was added in portions. After stirring for 1 hour, the reaction was diluted with H.O and
extracted with ethyl acetate. Organics were washed with brine, dried (Na.SO,) and
concentrated in vacuo. Purification by silica gel chromatography (33% ethyl
acetate/hexanes) gave 136 mg (44%) of intermediate 57a as a light yellow solid. 'H

10 NMR (300 MHz, CDCl3) 5 2.61 (s, 1H), 8.64 (s, 1H), 7.79 (t, 1H, J=5.7Hz), 7.55 (t,
1H, J = 8.1Hz), 7.28-7.42 (m, 4H), 7.15-7.24 (m, 2H), 6.58 (d 1H, J=8.4Hz), 4.53 (d,
2H, J=5.7Hz). Anal. (C,¢H.3BrNs) C, H, N.
(b) Intermediate 57b- N-{4-[3-(1 H-Benzoimidazol-2-yl)-1-(2-
trimethyisilanyl-ethyoxymethyi)-1H-indazol-5-yl]-isoquinolin-8-yi}-benzyl-amine:
15 The title compound was prepared in 72% yield from intermediate 25a and
intermediate 57a similar to the procedure for intermediate 41a. 'H NMR (300 MHz,
CDCly) § 10.02 (s, 1H), 9.38 (s, 1H), 8.82 (s, 1H), 8.56 (s, 1H), 7.82 (d, 1H, J=
8.7Hz), 7.73 (d, 1H, J = 8.7Hz), 7.63 (dd, 1H, J = 8.4, 1.6Hz), 7.24-7.52 (m, OH), 7.17
(d, 1H, J = 8.4Hz), 6.69 (d, 1H, J = 7.5Hz), 5.86 (s, 2H), 5.23 (s, 1H), 4.58 (d, 2H, J =
20 4.5Hz2), 3.67 (t, 2H, J=8.1H2), 0.97 (t, 2H, J = 8.1Hz), -0.03 (s, 9H).
(c) Example 57- N-{4-[3-(1H-Benzoimidazol-2-yi}1 H-indazol-5-yl]-
isoquinolin-8-yl}-benzyl-amine:
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CDCl 3) 810.27 (s,1 H), 9.48 (s, 1 H, 9.29 (d, 1 H J =1.8Hz), 8.83-8.88
(m 2H, 879 10 (s, 1 H, 8.58 (s,1 H, 8.36 (d, 1 H J=7.8H), 8.02
(d, 1 H Jwofisheiz), 7.73-7.81 (m 3H), 7.58-7.65 (m 2pdrusoidrer7. 53 (m
2H), 7.24-7.29 (m 2H), 5.86 (s, 2H), 3.67 (t, 2H, J = 8.1 Hz), 0.96 (t,
2H, J = 8.1 Hz), -0.04 (s, 9H). (c) Exanple 55- N-(4-[3-(1

H Benzol m dazol -2 yl)-1 tJ-indazol -5-ylp isoquinolin-8-yl}-nicotinam de:
15 The title conpound was prepared in 78%yield by the SEM deprotection of
i ntermedi ate 55b in a manner anal ogous to the procedure for exanple 41. 'H
NVR (300 MHz, DMsO-d6) 8 13.85 (s, 1 H), 13.04 (s, 1 H), 10.98 (s, 1 H),
9.54 (s,1 H), 9.30 Thetite compound-was pparpd in28%vieidiy the $EM-geprotactignofl . 8Hz) | 8. 65
(511, 8.59 e iraed@msﬁ.ﬁa%nmm ugoline phodedud ich Excirfte A1)'H KR8 (3r4§,2
i Al (2 N MG dy 3 1.851s, 1H), 15.01'E, 7, 41, W86 & 1F's' " ©

Nd4- f 3- (1H Benm)LTrvﬂmolmmmai)H-%r(daml?87-725(11\%&,15[&)(@ itH; 8= V.2Hz), acet anl de

1) Ao20 C] 6 CI sea 8
AN 11 (Pt PO oty 2, e G §8+5%Zu°%§ RN T 0
JH NH (88°/c) §¢] (%%))[mwﬁllmutedﬂ@?. ad467

) V{ 4Br onp- | so0gkdnsiie Se E£ol-24A
ng, 1.36 nmol)
2.7 mmol ). were

Rz Ak | soqui noline (300
. , anc acetlc an ydride (255 NL,
n chl orof orm (20 nL) at 111 WO 01/53268

PCT/ USCL/ 01477_ rjefl ux f 6 hBgka"Fhe sol uti was washed with H20O and
brine, dried ( )+ concexd et ed i i The residue was stirred
in ethanol (6 nL)¥with (2 a%)
M
(PhsP),Pd , NayCO;

HOldioxans
+ g NH 88%C . 40h
(37%)
§8a 25a

[5 |§ iNl-l
4%
s 74%) 50

(e) Intermediate 58a- 5-Broamo-~4-methyl-[3, 3']blpyrldmyl
The title compound was prepared in 54% yield from 3,5-dibromo-4-methyi-
pyridine and 3-pyridyl boronic acid analogous io the procedure for intermediate 53a.
'H NMR (300 MHz, CDCls) 3 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;HgBrNz » 0.1 HO)
15 GC,H, N
{b) Intermediate 58b - 3-[3-(1 H-Benzoimidazol-2-yl)-1-(2-trimethylsilanyl-
ethoxymethyl)-1H-indazol-5-yl]-4-methyl-[3,3']bipyridinyl:
The title compound was prepared in 37% yield from intermediate 25a and
intermediate 58a analogous to the procedure for intermediate 41a. 'H NMR (300
20 MHz, CDClL) 5 10.24 (s, 1H), 8.68-8.71 (m, 3H), 8.61 (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, 9H).
{¢) Example 58 - 3-[3-(1 H-Benzoimidazol-2-yl)-1 H-Indazol-5-yl}-4-methyl-
[3,3'1bipyridinyl:
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m.) at 72 C for 20 hours. The solution was allowed to coal and was dil uted
with ethyl acetate. Organics were washed with 1 N NaCH and brine, dried
(MISH) , wodibneoncentrated in vacua. Purification by spéit/gseiagdr

chromat ography (ethyl acetate) gave 232 ng (65% of internediate 56a as a
white solid. "H NWR (300 MHz, CDCIS) 510.31 (s,1 H, 9.47 (s,1 H), 8.77
(s,1 H, 7.90-7.97 (m 3H), 2.21 (s, 3H. Anal. (C'HBrN2O C, H, N. (b)

| nt er redi at e 56b- *{4[ 3-(f H Benzol m dazol -2 yl}1-(2 10

trimethyl siianyt-ethyoxynet hyi )-1

H. 1 ndazol -5-yl]-Isoquinolin-8-yl]-acetanl de: The title conpound was
prepared in 80% yThsitile coropeundiwas nrepared in 74% yielghy the §iM-depselpalioro6a si ni | ar

Eo a ha) proceﬂh&rﬁeéi%swh%rd‘m?bﬁ{ﬁl 10 thisl phdtBRIrSRPexdmple 41CDEINNR 8 %09§9(d
S

1H J=7. 22@&’?""}? Ebs?ods)ﬁ"'ﬂ@(ﬁ" g’ﬁgﬁ "‘3’867%‘!‘;0"?'2‘? i%""%’rﬁ‘l’swns 7.57 (m
3H), 7.24 151R, .2:848m.5Hz)P®-54(5.1w8(&(s.2ll-l) a@(ssm.ﬂsei&m(m,insmem 2.35
(3,30, 8 9lS= et Pega, g-lyﬂzist)o'rgéb%f(m% 7479 26720}, .18 s,

N- (4-3-( enzo az "h‘n%i [ -

| soqui noi i n- 8H| Anah {GesHsehlactd-6 R Gy HeN.MR ) zgaleulntpd 403, foynd 4035305 vi el d
by the SEM deRampresbi Béizomwagkioh2- 1) 1#kindazobs- al ogous to

t he procedure I exa 31_0' NVR (300 MHz, DVsO-d,5) S 13.84 (s, 9H),
13.03(s,1Hﬂq§%'¥i¥&-3=?3ﬁ5—,—§E§6(s,1m,861 (alH) 8.55 (s, t H),
7.82-7.89 (Exa 31 midazol-2-yi)-1#-indazol-5 methyls 7. 51 (d, 1

H J = 743 byridin Biariiol 2H) . 2. 25 (s 3H) . Anal. (C25HLBNGO 0.4 H2O)
C, H N M Iz cal cul ated 419, ound 419. 25 Exanple 57: N4443-(1

H- Benzol m dazol V [}l d hoprel 2z O vl | -u noi i n- 84 vl I benzvl -am ne 112
WD 01/ 53268 PG@:BO&%MLL 152 Resne R s EN 4% 57a EEM a
JD- H2OF dbomm NH 987 . 40h Z (72% &%k 57a

FEM EM
{PhaP)aPd
Na,CO3 HQ/dioxane
l +* . 98°C.40h NH
83%)
500 25a s8¢
LAH, ELO
{1996Y/(50%) +

Fecm,

{62%)

OH

NH

(a) Intermediate 59a- 5-Bromo-4-methyl-pyridine-3-carbaldehyde:
3,5-Dibromo-4-methyl-pyridine (3.8 g, 15.1 mmol) was stirred in dry THF (150
mL) at -100 °C (Nx/ether) under argon. n-Butyllithium (2.5 M in hexanes, 8.2 mL, 15.4
15  mmol) was added dropwise, and the reaction stirred for 5 minutes DMF (1.8 mL, 23.2
mmol) was added, and the reaction was stirred for 20 minutes at -100 °C and then for
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TBAF | | HT iFC'" "g 244 i | NH (7) 57b 57 (a) Intermedi ate 57a-
Benzyl - (4- br ono-1 soqul nol i ne-8-yl)-am ne: 8- Am no- 4- br ono-i soqui nol i ne

(220 ngy, O.W8oiw@éd and benzal dehyde (110 NL, 1.1 nmmol) ppghReddisfr €d 10
ethanol (15 nL)/HOAc (0.2 nk) at reflux for 24 hours. 5 The reaction was

cooled to 0 C, and sodi um cyanoborohydnde (622 ng, 9.9 mvl) was added in
portions. After stirring for 1 hour, the reaction was diluted with H20 and
extracted with ethyl acetate. Organics were washed with brine, dried
(Na2SO4) and concentrated in vacuo. Purification by silica gel

chromat ography (33% et hyl acetat el hexanes) gave 136 ng (44% of

i nt ermedi at e 57Adiowrat 781°C.gThe reasitibmwasstpienched with 50 NkivE an8 @ralvted wittDCl 3) 8 9. 61

(752é_ H) 428( %4 %ﬁell dﬂamolwg% \(«Jshed]wlﬁvbnﬂe ﬂnéi&%afsa and &;nge ‘ 4 52 (1de) '

2H, J = 5.7Hz) V8 al’“" °BPM§§§F|QS')°“ "‘aﬁg’ﬁﬂh 649?‘?%%99%%
N-(4-[3 (IH. Belzzialgrﬂasamhteangdla)eam(aﬂadelal'dstmﬁwlsﬂtwlyaal;dﬁee.th-ymgmhyl) 1

H i ndazol - 5; yI T, t1 e conpound was
prepared in 72 ﬁg%gl(shglﬁ’ ﬁ%@f’a@ §§§lsaﬁ1} ?ﬁ‘?’r%@dbﬁﬁ'e 57a simlar to
t he procedure (QxlaﬁprbGdédN ate 4la. 1H NWR (300 Miz, CDCI3) 8 10.02 (s, 1

, 9.38 (s,1 edia méb-dthethyl- 8. 7THz)
Do’ (d, e ;‘)h : 8"’5‘“.4‘2‘)‘ 7. tggmfgﬁ’sﬁs(m “";'p?a v')l'éig% 752 (m 9H),
7.17 (d,1 H, 6.69 (d, 1HJ:75H2)586(S 2H), 5.23 (s,
1 H) 4.58 (d, 2H, Imemegetezssamp mg33.85 meriol), et hydrogerBmalondtd (600m@,/4.5t , 2H, J

.1 Hz), 190. %o()sand%laéndu(ef()?@taﬁrﬁéﬁ:m%ﬁ\ve%réfﬂméﬁh d’iﬁel?@ﬁu}%gg% gazo' 2-yl)1

H-| ndazol lin- anm.n
PCT/ u301/01477]‘°“ﬁ13 feaphe "8’8 ﬁw&a%ﬁ %/ﬁﬁ %{Pé’a"fleﬁ E‘Wél d by the
SEAR- depr ot ect cluomamfanhvl(mwi atetatéfdxaneas) t giva 56@:mg B04) obineanddiatd he

procedure for Wﬁ:&@vhﬁeéﬂlﬁm\*ﬁmﬁ@&@%kﬁg 153%[?9 }s, § )1%?% gﬁy 1 H) 13 01
(s, 1 H, 9.71_(s,1 (m
7.30-7.63 (m éﬁﬂ(d?ﬂﬂr g\ :& 29(114 3J=72H2y 850 (55 6. 52 (d 1
H J = 7.2H8), 3H4), 535 (1,BH, 2H72Hiz)= p&aﬂmﬁzmgl)c K@AROH22No 0.5 H20) C, H, N
FBenzol i Gazoge yiG eredbiten SR fufenbiiatin fuhsger 1y
trimethylsilanyl-ethoxymethyl)-1 H-indazol-5-yl]-4-methyl-pyridin-3-yl}-acrylic
acld ethyl ester:
The fitle compound was prepared in 83% yield from intermediate 25a and
20  intermediate 59b similar to the procedure for intermediate 41a. 'H NMR {300.MHz,
CDClz) 8 10.00 (s, 1H), 8.74 (s, 1H), 8.65 {s, 1H), B.55 (s, 1H), 7.99 (d, 1H, J=
15.9Hz), 7.83-7.87 (m, 1H), 7.71 (d, 1H, J=8.7H2), 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 (g, 2H, J
=7.2Hz), 3.65 (1, 2H, J=8.1Hz), 2.36 (s, 3H), 1.37 (t, 3H, J=7.2Hz)}, 0.95 (t, 2H, J =
25 8.1Hz), -0.04 {s, 9H).
(d) Intermediate 59d- (E)-3-{5-[3-(1H-Benzoimidazol-2-yl)-1-(2-
trimethylisilanyl-ethoxymethyl)-1 H-indazol-5-yl}-4-methyl-pyridin-3-yi}-prop-2-en-
1-ol:
A solution of intermediate 59¢ (402 mg, 0.73 mmol) in ether (10 mL) was
30 added dropwise to a stirred suspension of L AH (180 mg, 4.74 mmol) in ether (10 mL)
at 0 °C. The reaction was allowed 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,SO,, and concentrated in vacuo.
Purification by silica gel chromatography (50% to 100% ethyl acetate/hexanes) gave
85 72 mg (19%) of intermediate 59d as a white foam (followed by 186 mg (50%) of
intermediate 59e). 'H NMR (300 MHz, CDCls) § 9.99 (s, 1H), 8.64 (s, 1H), 8.63 (s,
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or H2Z0OMVA + 92V, 16 h 5ha M Mao/ftwe + 060.40h t+) SSa 2Sa TSAF "'l
Phi (T4% 58b 5B 10 (a) Internedi ate 58a-

5- Brono- 4ygBisegég [ 3, 3' 1 bi pyrtdinyl: The title compound pefysippayed in 54%
yield from 3, 5-di brono-4-nethyl - pyridine and 3- pyr| dyl boronic acid

anal ogous to the procedure for internediate 53a. 'H NVR (300 MHz, CDCl 3) S
8.67-8.71 (m 2H), 8.59 (dd, 1 H, J= 2.4, 0.6Hz), 8.33 (s, 1H), 7.62-7.66
(ml1H, 7.89-7.44 (m 1 H, 2.35 (m 3H). Anal. (CF1H9BrN2.0.1 H2O 15 C,
H N (b) Intermediate 58b - 3-[3-(1

H Benzol m dazol -2-yl)-1 2tr|rrethI5|Ian - et hox t hyl )

H- i ndazol - 5- yrlpm;.ﬁw.-n@mnm.w{?&pﬂyn » JEmB7HZ) @Zﬁéﬂmjmﬁﬂs prepar ed

in 37°dA) yi e:cd (é4d, QItOflws?rfrm)t ?tlza-ié@(nam), Isagl}ﬁnnm@s g%asami mous4t<() tge
roceaure 1o0r a S

I31), 8. 68- 8. 71"’%% g)%%g"%f 2“&%?% Q%Qf%* br

7.70-7.78 (moman,7.1=mmz)5-som,95r|) 7.26-7.33 (m 2H), 5.83 (s 2H) 3. 64
(t, 2H F=28.1 H)- ﬁ[ﬁ%ﬂﬂ&ﬁ!da&om-ﬁ)-i-(éﬂz) -0.05 (s,

interfrediatel
I?I—I ndagol Ega} T‘%YHB‘E'HWL'B&‘&“%‘“Y%?‘% K m'%sH Iﬂx{?@'&’lﬂﬁ@g’ﬂ!&ﬂr US01/ 01477

The title comkound was prepared In 74%yield by the SEM deprotection of
ke (500" e SR BARRpBrhaA i s Ao s S ° 11,
=1.5Hz), 8.6900dds. 1H) 883 (s 1H). 8 49 (8 2H)7183-787dm, 1H) { , 1.684d, 1H, L8.0H2), ¢ 1), 8. 48
(s,1 H), b 9647082 (oiyuH), ¥iu3 (dd, 19, S=8.7,3 SHz}7.28-7:318m72H) 5,83 (GOHY 877t H, J =
(Ssfibio’o - o e el eyt oty Wl o,
1.95 (m, 2H), 1.74 (br s, 1H), 0 94 (1, 2 1Hz2), -0. 05 (s, 9H
(f) Example 59 - (E)-3-{5-[3-(1H-Benzoimidazol-2-yi)-1 H-indazol-5-yl]-4-
methyl-pyridin-3-yl}-prop-2-en-1-ol:
15 The title compound was prepared in 50% yield by the SEM-deprotection of
intermediate 59d in & manner analogous to the procedure for example 41. 'H NMR
(300 MHz, DMSO-d,) 8 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,
1.5Hz2), 7.20 (br s, 2H), 6.83 (d, 1H, J= 15.9Hz2), 6.37-6.46 (m, 1H), 4.99 (t, 1H, J=
20 5.4Hz), 4.19 (s, 2H), 2.23 (s, 3H). Anal. (Cz3HigNsO © 0.6 H,0) C, H, N. MS (ES)"
[m+H})/z calculated 382, found 382.
(g) Example 60 - {E)-3-{5-[3-(1 H-Benzoimidazol-2-yl)-1 H-indazol-5-yl}-4-
methyl-pyridin-3-yl}-propan-1-ol:
The title compound was prepared in 62% yield by the SEM-deprotection of
25 intermediate 59e in a manner analogous to the procedure for example 41. 'H NMR
(300 MHz, DMSO-dp) 3 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= 8.7Hz), 7.67 (br.s, 1H), 7.52 (br s, 1H), 7.44 (dd, 1H, J=8.7,
1.5Hz), 7.19 (br s, 2H), 4.57 (t, 1H, J=5.1Hz), 3.49 (q, 2H, J=6.0Hz),2.74 (t,2H, J =
7.8Hz), 2.21 (s, 3H), 1.69-1.79 (m, 2H). Anal. (CasH21NsO ¢ 0.5 H,0) C, H, N. MS
30 (ES)[m+H)/z calculated 384, found 384.
Example 61: 1 H-Benzoimidazol-2yl)-1 H-indazol-5-yi]-4-ethyl-

[3.4'1bipyridinyl
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Exanpl e 59: (Ei -3-t5-f3-(1 H Benzoi m dazol -2-vil-1

H | ndazol -5-vil-4-nethvl - pvrldin-3-vll-prop-2-en-1-ol and Exanpl e 60:

(El- 3- F4- 13wbObuhk2blenzol m dazol - 2-v1) . 1 Hindazol - 5- vl | - 4-prgied 14740
pyridin-3-vil-propan-1-ol -~ ~ 1) n43uLL THF. -100C Hpn/ O~ Br DAAF
plpetidnD. pyM). reflex O-\ (7296) (6096) 590 69b P EM e NasCO-

H Wioxen + 96 C. 40 h () B-- lc~ 69b 26a 690 LAK E120 (19%/(50% N ~
69t1 a TBAF TIIF. TTBAFFH,~ TO' . 00 h (5096) (82% OH HH "161 "(~%\H
(a) Internediate 59a- 5-Brono-4-methyl-pyridine-3-carbal dehyde:

3, 5-Di brono- 4-net hyl -pyridine (3.8 g, 15. 1 mmol) was stirred in dry THE

150 nl) at -100C(N r'g " yI||th|um(25M|n
Elexanes,)6.2 §g'€m ; ve&d Jgd%ﬁge tfepreaction stirred
23 2 1)

for 5 mnutes 1.8 Iorkse) dt € action was
stirred for 20 minutes at -100 Csand then for 115 WO OT 23268
PCT/US(c) 1/ 01477 1 hour at -78 C The reaction was quenched with sat.
NH4AClI and extract ed jth ether. Oganigs,Mere washed with brine, dried

over Na2S™i and e at ed |n (MN K3PO,
nz'c 16h

B‘lb

SEM
TBAF _
e [ "
8 o "

(a) Intermediate 61a- 3,5-Dibromo-4-ethyl-pyridine:
The title compound was prepared in 74% yield by the substitution of
iodoethane for iodomethane in the procedure for the preparation of 3,5-dibromo-4-
5  methyl-pyridine (see Gu, etal., Tet. Lett,, 37, 15, 1996, 2565-2568). 'H NMR (300
MHz, CDCls) 5 8.49 (s, 2H), 2.92 (q, 2H, J= 7.5Hz), 1.12 {t, 3H, J = 7.5H2).
{b) Intermediate 61b- 5-(Bromo-4-ethyl-[3,4"Tbipyridinyl:
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 CDCly) 5 8.71-8.74 (m, 3H), 8.28 (s, 1H), 7.24 (dd, 2H, J=4.5,1.5Hz), 2.70 (q, 2H, J =
7.5Hz), 1.10{t, 3H, J=7.5Hz). Anal. (C:2H(;BrN;) C, H, N. MS (ES) [m+H)/z
calculated 263/265, found 263/265.
(c) intermediate 61c - 5-[3-(1 H-Benzoimidazol-2yl)-1-(2-trimethyisilanyl-
ethoxymethyi)-1#-indazol-5-yl]-3-ethyl-[3,4']bipyridinyl:
15 Intermediate 61b (188 mg, 0.71 mmol), intermediate 25a (385 mg, 0.79 mmol)
and potassium phosphate (226 mg, 1.06 mmol) were stirred in DMA (8 mL)/H,0 (0.8
mL) in a flask purged with argon. Tetrakis(triphenylphosphine)paliadium (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  Na,SO,, and concentrated in vacuo. Purification by silica gel chromatography (75%
to 100% ethyl acetate/hexanes) gave 232 mg (60%) of intermediate 61c as a clear oil.
'H NMR (300 MHz, CDClg) 8 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, 1.56Hz), 7.26-7.32 (m, 2H), 5.84 (s, 2H), 3.65 (t, 2H, J = 8.1Hz), 2.64 (g, 2H, J =
25 7.5Hz), 0.94 (1, 2H, J=8.1Hz), 0.77 (1, 3H, J = 7.5H2), -0.04 (s, OH).
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vacuo. Purification by silica gel chromatography (20% et hyl

acet at e/ hexanes) gave 2. 18 g (72% of internediate 59a as a clear oil

whi ch sl qydyssedg dified. 'H NWVR (300 5 MHz, CDC3) S 10. l?ér,ﬁg,,l,oj]‘-,ﬁ) 8.84
(s,1 H, 883 (s,1H, 2.76 (s, 3H. Anal. (C/HeSrNO) C, H, N (b) -
I nternmedi ate 59b- (E)-3-(5-Bronp-4-nethyl-pyridin-3-yl)-acrylic acid ethyl
aster: Intermedi ate 59a (690 ny, 3.45 mmol), ethyl hydrogen mal onate (600
ng, 4.5 10 mmol), and piperidine (170 pL, 1.73 mmol) were refluxed in
pyridine (5 m.) for 7 hours The reaction was concentrat ed in vacuo and
purified by silica chr omat ography (20% et h acet at e/ hexanes) to give

560 ng (60% of |(ﬁ) 61t <5-[3ti-baazoimigdazal-2yhrit H %PHJY']""PFWR (300 MHz,
CDCl 3) & 8. 6f34hipytidiry: 82a7 SS % ;{)HZ 7.87 (d, 1 H, J =15. gHz) gHsgj(d 1
H J = 15.9Hz = =

7 2he) . nal )(cmi%mhwmwwe%@ﬁ bl g SEecen &

(E)-3-(5-[ 3- (nmmsmmamne@nglpgm&xqmepmowdwafnm@nplgrm -HiNMXynet hyl ) - 1

/Ttndazol g5- Wzmmla)wfml(@ﬁmbbz?&wi BY1 (REDH, £LEB1 4By er: The title
conmpound was te 25&)and 20

t

" nt er mdi at esgyﬁspngéﬁs-w»rﬁe?dpﬂﬁc&dmz'} BRI S8 | wr

(300. MHz,  Cp&;\4Bi), 7814170280, £H), 259 (4, 2HRJ 7 A5K2), 0.89 (t)3H, 3=FBHzp Andl.H), 8.55 (s, 1
, 7.99 (d, d, 1 H J-=

g??Hz), A GGt [“Z*fﬁ’é“g'gﬁ'a‘a"g% '°Z?J%ﬂ(z) 7.27-7.32 (m

2H), 6.50 (dExample62 3 h-Benzoimidaz dagolbryll-drme = 7.2Hz), 3.65
t, 2H, = 36 3 137t3HJ:72Hz 0.95 t, 2H J =

(25 8. 1Hz§? -wLio.oz lde‘H) EZ) |:2erneg,|,,gt§ Egg-i (E)- 3- (5)[ s (1 (

H Benzol m dazol -2 gyl ) - 1-( 2- tr| met hoxyrret 7Y

H | ndazol -5-y| ﬁm: p pro 1-8&% & Spol uti on of

i ntermedi ate W ) ‘wasX}) added dropw se
to a stirred su's-pensmn of LAH (18QCk 4, 7‘Zf*mml) in ehh(lo m) at O
C. The reaction was allowed to stir for 3 hours while warmng to room

tenperature. The reaction wazd%nched with water and extracted with ethyl

acetate. Organics were wash ine, dried over Na2SO4, and
concentrated in vacu Pyrl ficghi @ siliga ge chr omat ography (50%to

- 100% et hyl acet at e/ hex s) g (19 internediate 59d as a . -
white foam (foll owed by 186 ng (50/c) of inter euate 59e). 'H NWR (300
MHz, CDC13) 8 9.99 (s,1 , 8.64 (s,1 H, 8.63 (s, 116 WO 01/53268

PCT/ U801/01477 B pME

H;S0,, TFA, anisole
S —————

(33%)
62

(a) Intermediate 62a - 3-(1H-Benzoimidazol-2-yl)-5-iodo-1-{(4-methoxy-
benzyl)-1H-indazole:
The title compound was pfepared in 59% yield from intermediate 19d and
15  phenylenediamine sirr_ii!ar to the procedure for intermediate 7¢". 'H NMR (300 MHz,
DMSO-dsi 5 13.06 (s, 1H), 8.91 (s, 1H), 7.70-7.78 (m, 3H), 7.51 (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. (C22H47INJO) C, H, N.
" (b) Intermediate 62b - 3-(1H-Benzoimidazol-2-yl)-1-(4-methoxy-benzyl)-5-
20 (4,4,5,5-tetramethyl[1 s3,2]dioxaborolan-2-yl)-1 H-indazole:
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1H, 8.45 (s,1 H, 7.83-7.87 (m 1 H, 7.69 (d, 1 H J = 8.7Hz), 7.50-7.53
(mlH, 7.43 (dd,1 H J = 8.7,1.5Hz), 7.26-7.32 (m 2H), 6.86 (d, 1 H, J‘J
=15.9Hz), G6w@drss2é8l (m 1 H), 5.84 (a, 2H), 4.42 (br s, ,Uggtfﬁaz.,(t SH,O4
=-8.1 Hz), 2.28 (s, 3H), 1.73 (br s,1 H), 0.95(2, 2H, J - 0.
(s, 9H). 5 (e) Internediate 599 - (E)-3-(5-[3-(1 *Benzoi m dazol - 2- yI) 1-(2-
trimethylellanyl -ethoxynethyl)-1 .
H i ndazol -5-yi]-4-net hyl -pyridin-3-yi}-propan-I- 01: See the procedure for
i nternmedi ate 59d above. 'H NWMR (300 MHz, CDC19) 8 10.17 (s,1 H), 8.63 (s,1
, 8.40 (s, 2H), 783787( 1 H), 768°(d 1 H J=8.7H), 10
7.49-7.52 (m 1 H), The lilecqmpeund was prepateddn 73% yield from infermadigte 62a 88 (m 2H) ,
5.83 (s, 2H), &aﬁﬁer(ahalog’bhktoh&prgpaﬁtbﬂofwgetﬁﬁdﬁfe193HHl@MFF s%ow'z'z , 2 82 5(921
(1 2n o - o Dvastda 8 ot wglle, th 2l ba gt meted. Fasian w1
H- Benzoi mi dazok8%, 0BMz)17.51 (di thild=Gl2Ha), y12D-727 (m, 4H), 687 {d, 2H, J=8.7Hz), 5.74 .
met hyl - pyri g n(ézég 539 sOﬂ:{)ZA'g@(s TéN& Anlﬁﬁ %Ndbg ound was prepared in

50% |d by the ot ecti on d I n a manner
anal )cl)lggus t)c/) the pr EGB'P@ BF“’%?&W‘I""W‘TW'W('QDW Mz, DVSO- de) 8
13.78 (s, 1 H), 13.32Dbrmol-hdthyl-Pyritihe (20 g,17.8moff arkd2- (nBulﬂlsﬂsﬂnan 35 (s, 1

5 7.46 (dd,
T)H 7J7§ (fj ,1"%%'% 4&?732%')" '%'Z‘"gg"'%a)'" &%"aﬁﬁa’d“%‘ﬁ%"g‘?ﬁ“—'&e‘é’l‘ﬁ‘ﬁg) 6. 37(6 46
(m 1 H), 4.992@n '@"ﬁk’s(mphenzleh@mmyaﬂadww)((%00nmrp5m®3~a§§dd&4) Anal .
( C23H19N5010. GandXf) reactiohistirdd aMROCE For 80 howrs] Tte samhwaafceﬁbeaﬁ?zﬁglou g dy§824_
Erg% h)lﬁ( ag@l?d?ﬂﬁ.‘@d&"‘ﬂgﬁ' ﬁ*b@%ﬁé%'@i@%%é% grv(,gggta &'B’bﬁ?%d in 62%
yield by the SOy m'z imgmi?@-@;mﬁhﬁcmwmwmﬂﬂ%ﬂ anal ogous
to the procedugeo CDCYBBT248Y5 ( 0 ( ,

30 7. 73 (d 1
ROy AR A RN
1 5Hz), 7.18 (br s (d)zwrmaulmszd 3H{34(] H-BernzoimitazalP-yl)3-(¢netipxydenzyly- = 6. OHz) ,

2.74 (t, 2H, J1fEinddzobsa &géﬁg bl nyi- 69-1.79 (m 2H). Anal.
C29H21N50. 0.5 H2 cal cul at ed 384, found 384.
(Exarrpl e 61: 5- 1341*#@?@6‘ é{’fﬁf”eé?l? '“ﬁ@%fﬁ’fb‘f‘ ternegiafe 62band| i m

f 3. 4' | bi pvri diinlermetiale 630 sinilass ma»rmuw@ammmﬂe 61dQ'IDNMR) (BEYMALIF, 78C
(PhaP) 4PdV04  pMSO-dg) § 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= 8.7Hz), 7.17-7.23 (m, 2H), 6.91 (d, 2H, J= 8.7Hz), 5.79
(s, 2H), 3.70 (s, 3H), 2.21 (s, 3H). Anal. (CssHzsNsO) C, H, N.

. {e) Example 62 - 3-[3-(1 H-Benzoimidazol-2-yl)-1 H-Indazol-5-yl]-4-methyl-
[2,3"Tbipyridinyi:

25 Intermediate 62d (400 mg, 9.77 mmol) was stirred in a solution of
concentrated HSO; (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.
NaHCO; and extracted with 4:1 ethyt acetate/THF. Organics were washed with brine,
dried (MgSO,), and concentrated in vacuo. Purification by silica gel chromatography

30  {0.2% NH,OH/6% 1o 10% MeOH/ethyl acetate) gave 102 mg (33%) of example 62 as
a white sofid. 'H NMR (300 MHz, DMSO-d;) 5 13.78 (s, 1H), 13.02 (s, 1H), 8.74 (d,
1H, J=4.2Hz), 8.57 (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= 7.8Hz), 7.43-7.56 (m, 3H), 7.20 (br s, 2H), 2.23 (s, 3H).
Anal. (C25H1gNs » 0.5 H.0) C, H, N. MS (ES) [m+H}/z calculated 403, found 403.

35 Example 63: 1-{5-]3-(1H-Benzolmidazol-2yl)-1#-indazol-5-yi]-3.4-dlhydro-2H-
[1.7]naphthyridin-1-yi}-ethanone
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9) Ed & HAOAXM 82C, i8 h 496) (~ (61% 1 elmSib (PhAPd.X04 NO DVA

82C, 18h 1~

Sib z6 TOMNH c41~) Bit 81 (a) Internedi ate 6la-

3, 5- Di br gypofsty! - pyridine: The title conpound was pragfrosdoidrr 7

by the subst
preparation

Left., 37, 1
2.92 (q, 2H

5-(Brono-4-e
yield fromi
procedure fo
3H), 8.28 (s
7.5Hz), 1. 10

cal cul ated 2
H Benzoi m da

itution of |odoethane for |odonethane in the procedur

4% vyield
e for the

of 3,5-dibrono-4- 5 nmethyl-pyridine (see Gu, at al., Tat.

5, 1996, 2565-2568). "H NWR (300 MHz, CDCI3) 8 8.49 (s, 2H),

J= 7.5Hz), 1.12 (t, 3H, J = 7.5Hz). (b) Internediate 61b-
thyl-[3,4"]blpyrldinyi: The title conpound was prepared in 51%
nternmedi ate 6la and 4- pyridyl boronic acid simlar to the
r inteynedi W3 %m 00 10 CDCI3) 8 8.71-8.74 (m
, 1 @_ﬁ_ﬂ_ 2.70 (q, 2H J =
(t, A= 7 ez ) (Ci2H 1BrN2L C, H N M (ES) [m+Hyz
6312654 Tound 263/ 26%. (c) Internedeate 61 ¢ - 5-[3-(1
zol -2y1)-1-(2 trinethylsilanyl- ethoxynethyl)-1 HIndazol-5

yl]-4-ethyl-j3,4"]bi pyr|d| ny}em 16 I nternediate Sl bs@188 ng, 0.71 nmol),
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i nt er nedi at e
nmol) were s
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o uted with ethyl acetate, washed with H20 and bri ne,

over 20 Na2SO™4, and concentrated in vacug. Purification by silica
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(a) Intermediate 63a - 5-Bromo-1,2,3,4-tetrahydro-[1,7]naphthyridine:

Intermediate 54¢ (1.16 g, 3.08 mmol) was stirred with tetrabutylammonium
fluoride hydrate (2.0 g, 7.65 mmol) in acetonitrile (16 mL) at 72 °C for 18 hours. The
solution was allowed to cool and was diluted with ethyl acetate. Organics were
washed with sat. NaHCO; and brine, dried (Na;S0O,), and concentrated in vacuo.
Purification by silica gel chromatography gave 524 mg (80%) of intermediate 63a as a
white solid. 'H NMR (300 MHz, CDCls) §7.96 (s, 1H), 7.74 (s, 1H), 4.00 (br s, 1H),
3.28-3.33 (m, 2H), 2.74 (q, 2H, J = 6.6Hz), 1.92-2.01 (m, 2H). Anal. (CsHyBrN,) C, H,
N.

(b) Intermediate 63b - 1-(5-Bromo-3,4-dihydro-2H-[1,7]naphthyridin-1-yl)-
ethanone: |

Intermediate 63a (212 mg, 1.0 mmol), DIEA (1.4 mL, 8.0 mmol), and acetic
anhydride (4.0 mmol) were stirred in dry chloroform (10 mL) at 68 °C for 40 hours.
The solution was washed with saturated NaHCOs and brine, dried (Na;SQO,), and
concentrated in vacuo. Purification by silica gel chromatography (70% ethyl
acetatelha_xanes) gave 242 mg (95%) of intermediate 63b as a white solid. 'H NMR

"(300 MHz, CDClg) 8 8.61 (br s, 1H), 8.46 (s, 1H), 3.79 (q, 2H, J=6.0Hz), 2.83 (t, 2H,

20

25

J = 6.9Hz), 2.93 (s, 3H), 2.01-2.08 (m, 2H). Anal. (CioH::BrN:0) C, H, N.
(c) Intermediate 63c - 1-{5-[3-(1H-Benzoimidazol-2yl)-1-(2-trimethylsilanyl-
ethoxymethyl)-1H-indazol-5-yl}-3,4-dihydro-2H-[1,7]naphthyridin-1-yl}-ethanone:
The title compound was prepared in 83% yield from intermediate 25a and
intermediate 63c similar to the procedure for intermediate 61¢. 'H NMR (300 MHz,
CDCls) § 10.06 (s, 1H), 8.68 (s, 1H), 8.55 (br s, 1H), 8.42 (s, 1H), 7.84-7.87 (m, 1H),
7.71 (d, 1H, J = 8.7Hz), 7.50-7.53 (m, 1H), 7.46 (dd, 1H, J=8.7, 1.5Hz), 7.27-7.32
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1°'H), 7.84-7.87 (m1H, 7.71 (d, 1 H 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 (a, 2H, 3.65 (t, 2H J =

8.1 Hz), 2.W%@oetsas2H, J = 25 7.5Hz), 0.94 (t, 2H, J = 8pbyii&due 93777 (t,
3H, J = 7.5Hz), -0.04 (s, 9H). 118 WD 01153268 PCT/ u301/01477 (&) Exanpl e

61 - 5-[3-(1 Hbenzol mdazol-2yl)-1 H Indazol-5-yl]-4-ethyl-

[3,4" ] bipyridinyl: The title conpound was prepared in 61 %yield by the
SEM deprotec ion of intermediate 61c in a manner anal ogous to the
procedure for exanple 41. 1H NVR 5 (300 MHz, DVMSO-d6) 813.79 (s,1 H),
13.02 (s, 1 H), 871 (dd, 2H, J = 4.5,1.5Hz), 8.51 (s, 2H), 8.40 (s,1 H),
7.78 (d 1 H, Jm=2+9,57$42(3s 2H), 38 (1, 8H, J= 6:6H2), 36471, BHd = 8.THHR.T0 B&H, §  4H) |

7 14-7.25 (M BiiHo), BI6R, b9 187 sﬁazezﬁ),W)(tleﬁ.—%{ﬁz), 8t elop. et 2) | Anal

I Cul at ed d 417.
(Exci?r{;lé b 3 TowthORBaMPIINS) A1) 1 ningol o ny

2 v1Ll H I ndazol -5-vll -4 met hyl 10

12. 3" 1 bl pvrl dl nvl mmmﬂﬂmmmﬁmmmﬁdg?vg@;%gq H88£3§
u er*' ~ "' - : p

ggBP;) %bdlwwd%aﬁ%ﬁ%nﬁmgﬂ&ﬁﬁ V“%B@A?ﬁ Internediate 62a - 3-(1

H Benzoi ni dazol - 2 yTh?‘@EW&PBU’FdV(%WWQM D the SEM:depratestion of

intermediate 63c in a manner analogous to the procedure for example 41. *H NMR

(300 MHz, DMSO-dg) 3 13.77 (s, 1H), 13.02 (s, 1H), 8.78 (s, 1H), 8.46 (br 5, 1H), 8.27

(s, 1H), 7.75 (d, 1H, J = 8.7H2), 7.67 (br.s, 1H), 7.49 (dd, 2H, /= 5.7, 1.5Hz), 7.20 (br
10 s,2H),3.74 (t, 2H, J=6.3Hz), 2.63 (t, 2H, J = 6.3Hz), 2.27 (s, 3H), 1.79-1.85 (m, 2H).

Anal. {Co4H20NsO) C, H, N. MS (ES) [m+H})/z calculated 409, found 409.

Example 64: 5-[3-(1H-Benzolmidazol- 1H-Indazol-5- meth

nicotinamide
1) nBul}, THF, -100°C
ar\trb/gr 2) TMS-NCO f NH,
I
8%

83a

{(PhaP)4Pd , K;PO,
Br 8 HO/DMA
| + &é 82°C. 164
()
@5%)
64a 25a
FaNEH,CraN
HEHEDh
NH
)]

« 0

15 (a) Intermediate 64a- 3-Bromo-4-methyl-5-carboxamoyl-pyridine:
A solution of 3,5-dibromopyridine {3g, 11.9 mmol) in 150 mL dry THF was

cooled to —100°C (ether-N, bath) and BuLi (5 mL of a 2.5 M solution in hexanes, 12.5
mmol) was added dropwise over 3 minutes. After 2 additional minutes
trimethylsilylisocyanate (3.8 mL of 85% solution, 3.24 g, 24 mmol) was added to the

20 yellow anion and the whole was stirred for 30 minutes at —100°C, 30 minutes at-80°C
and then it was allowed to reach 25°C and stirred for 12 hours. The reaction was
poured into saturated aqueous NH,CI, extracted with ethyl acetate, the organic layers
were washed with brine, dried (Na,S0,), and concentrated. Purification of the residue
by chromatogréphy on silica (5:1 to 10:1 hexanes-ethyl acetate then 100% ethyl

25 acetate) afforded 236 mg (9%) of amide 64a. R, = 0.09 (50% ethyl acstate in

122



The title compound was prepared in 59%yield frominternediate 19d and 15
phenyl enedi am ne simlar to the procedure for internmediate 7c'. 1H NVR (300
MHz, DVabdss26 13.06 (s, 1 H), 8.91 (s, 1 H), 7.70-7.¢Cr/iso1oddhH, 7.51
(dd, 1 H J =6.3, 2.1 Hz), 7.19-7.28 (m 4H), 6.88 (dd, 2H, J = 6.6, 2.1 -
Hz), 5.72 (s, 2H), 3.69 (s, 3H. Anal. (C2HL71NAO C, H, N (b)
Internmediate 62b - 3-(1 H Benzoi m dazol - 2-yl)-1-(4-net hoxy-benzyl)-5- 20
(4,4,5,5-tetranet hyl [ 1, 3, 2] dl oxaborol an-2-yl)-1 Hindazole: 119 WD 01/ 53268
PCT/ USO01/ 01477 The title corrpound was prepared in 73%yield from

I nternedi ate 62a in a nmanner _an ouS_to th reparation of interrrediate
19e. 1H NMR @sm"%)ﬁf‘” m%gggﬁmwg ‘t'?lﬁ%“(gs dH).688 bs,dH).y = 4. 2Hp) |
7.78-7.84 (msg%fcbs,1ma:cMsiM'2ﬂ5)H J 8.7, 0.9Hz), 7.51 (d, 1 H, )=
7.2Hz), 7.20-7.27 bz 3.68
(s, 3H, 1.34 (a( Ir?%ﬁ Ektfé!!z Jﬁ}}ﬁléﬂéﬂhﬁl{s{'ﬁwgdl ate 620-
5 - Bronp- 4' - ethaxymeth H‘]"!ﬂaﬁ% m-ﬂmethvl-sles WA D- 4- et hyl - pyri di ne (2.0
g, 7.8 mwyl) and ﬂxettmbu&m;mh@waambarem 75%iyieRd ffoth iftefmediatd28Wan) wer e

Tet raki | ARSTeh S ik sl PLoAFdutie b 8RR GO ME, aciea, 10

and t he reactGD§H) §10.18 (sd1khi 8.65)(3, 1) 864 BO1HOBIES (s, TH)e7.827 .86 (n.r1HMas
concentrat ed 7'76(d Wﬁcyﬂsaﬁﬂb ?Hé-'?fsb‘?tﬂ 11y, A4d (wd.aH09L thiﬁ { pog-pghy (30%to

v er o ot o (B AT i, Ssbo: oy bifle Hisbet c@d’i% 228, 75 (m

1 Hy, 8.70D (SH) 04, aiA&Qﬂ-lz).l-OH)(s.BH)?S 7.84 (m1H, 7. 31 7. 42 (m 2H)
2.42 (s, 3H). An%’Fi (1ﬁ-aeﬁzo|hhda&5| i-flh#ﬂid%&&!%lﬁ&ﬁmﬁ&d - 3-[3-(1

H Benzol m daz 1- (4- met hoxy- benzyl)
H-i ndazol - qotinariides,y | - [ 2, 3' ] bi pyri di nyl : The title compound was prepared
In 76% vyi eI d f r onThertitie corambiuad wadPrepaxectin W%weldrhvdheﬁm-aéwotecm bar to the

d f t 08 1
R A
7.68-7.7 m ' 5, r JV 8 > = 7.2Hz
7.43- 7. 47((r1H)B(HXs,‘lFI),?GG((aHHZH'k:BJHz) 8.6 (.5, 2H],. 71474-7752(&1 2H),72\BI) 6.91 (d, )
(Cosioango C 23224 o hnaicilynbo sdph iy bt Mws by mdfi,
yl)-1%] ndazol°a|§U'§tP‘]3ﬁ?ni9E’Ml/$69 [2,3 ]bipyridinyl: 25 Intermediate 62d (400
mg, 9.77 mmol 1/¢Behdblifidardl2tyl i H-hnidasat meth i1 nL) and

anl sol e (21) r@ 9|ﬂ_,_ﬂ;gé 8 M) for 48 hours. The solution was concentrated

o -3 n s then quenched with sat.
1)Ta—0H. N=C SEM-C!,DIEA
B\@j zmn,.mou '\M n\(b,!;j
T e

SEM

EM (PhsP)Pd , KsPO,
=3 s
+ 82°C, 16 h
(8%
85b 28a

MES

(a) Intermediate 65a - 3-Bromo-4-methyl-5-1 H-imidazol-4-yi-pyridine:
To a stirred suspension of tosylmethyl isocyanide (1.02 g, 5.25 mmol} and 3-
bromo-4-methyl-5-formyl pyridine (1.0 g, 5 mmol) 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
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NaHCO3 and extracted with 4:1 ethyl acetate/ THF. Organics were washed with
brine, dried (MJSO™4), and concentrated in vacuo. Purification by silica
gel chromatroeariy 30 (0.2% N1440H16% to 10% McOH et hyi  pepbghisl4rgave 102
ng (33% of exanple 62 as .a white solid. 'H NVR.300 MHz, DVBO d8) 8 13.78
(s,1 H, 13.02 (s, 1 H, 874 (d, 1 H J =4.2Hz), 8.57 (s,1 H, 8.63 (s, 1
, 7.51 (s, 1 H, 7.93-7.99 (m1 H, 7.77 (d, 1 H J=8.7Hz), 7.70 (d,
2H, J= 7.8Hz), 7.43-7.56 (m 3H), 7.20 (bra, 2H), 2.23 (s, 3H). Anal.
(C25H18N8. 0.5 H20) C, H N M (ES) [mtHyz cal cul ated 403, found 403. 35
Example ft 1-t5-J'3-i1 H Benzol m dazot 2vlt-1 Hindazol 5-yil-3
4-dl hvdr o- 2H edheanivated it anoil Therresulting bil wasradded-io asalgralqd soluligP gi@monia

UL 266 680 66l T epobi & Sebledih i neitea @3 00"cer 2 il Chatidin (Lo -
52 Br onro- 1.9, 3. PrpATAIGNioYeq by HamANSIRY Patie (10 MAHRR BB (1 16 g
3.08 mm:g was affdirdetir167 mgi (1 4°%) fi66mins i whitersokun THINMR(3000MH I DMBQetL)E e I(20 g,
7.65 mmo n Ik t sol ution was
allowed to %oofigén@g\x/a"é’ Blc?ﬁlétlﬁ"arg\;\nast(ﬁ' 156’%’3’/@ ‘%’3@%’%&@%“ ghs;ggsg:sa)ére washed
with sat. NaHCO3 artel) Intermediate 6§h: 3-Bromo-dmgthyk:Sr{d-(2- $ilapdd i n vacuo.
Purification bythékymetRyl)orini@dz0 lRyppyriaiey gave 524 ng (80% of internediate

63 whi t lid 3 8 7.96 74 (s, 1
H)? 2,00 (brI s,e ioﬁﬁ@meg%%y&%é@%ﬁ&n%n%ﬁfaiaa@%nﬂolz) : e
1.92-2.01 (m Deiprocedus for iieamdgiBieNBn. ) NMR (300MHz, CDBY) 3 8:87(s 18880 63b

52 BromRo 3, o b @; £ @) f1R00 Y dod el ok hss Al da00Hg, pigr medi at o

o33 (212 1, LRl 25 Ve o e . A oBRGOBGE oL e (40
(c) Intermediate 65¢ - 3-(1 F-Benzoimidazol-2-yl)-5-{5-[1-(2-
trimethylisilanyl-ethoxymethyl)-1 H-imidazol-4-yl}-4-methyl-pyridin-3-yi}-1-(2-
trimethylsilanyl-ethoxymethyt)-1 H-indazole:

15 : The title compound was prepared in 83% yield from intermediate 25a and
intermediate 65b similar fo the procedure for intermediate 61c. 'H NMR (300 MHz,
CDCl) 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),
3.56-3.68 {m, 4Hy}, 2.41 (s, 3H), 0.92-0.98 (m, 4H), -0.01 (s, 9H), -0.05 (s, SH).

20 (d) Example 65 - 3-(1H-Benzoimidazol-2-yl)-5-[5-(1 H-imidazol-4-yl)-4-
methyl-pyridin-3-yi]-1H-indazole:

The title compound was prepared In 43% yield by the SEM-deprotection of
intermediate 65¢ in a manner analogous to the procedure for example 41. *H NMR
(300 MHz, DMSO-dj) 3 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, /= 8.4Hz), 8.69 (d, 1H, /=
7.5Hz), 7.47-7.51 {m, 3H), 7.16-7.22 (m, 2H), 2.37 (s, 3H). Anal. (CxsH7N; « 2.5 H,0)
C, H, N. MS (ES) [m+H}/z calculated 392, found 392,

Example 66: 4-[3-(4,5.6.7-Tetrahydro-1H-benzoimidazo}-2-yl}-1H-Indazol-5-yi}-
isoquinoline
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15 The sol ution was washed with saturated NaHCO3 and brine, dried (Na2SO4),

and concentrated in vacuo. Purification by silica gel chromatography (70%
ethyl  agedpi@hiexanes) gave 242 ng (95% of internedi apErbsphomgya Wite

solid. 'HNVR (300 Miz, CDOIS) S 861 (br s,1 H, 846 (s, | H, 3.79 (g,

2H, J = 6.0Hz), 283(t 2H, J= 6.9Hz), 293(5 3H), 2.01-2.08 (m 2H).
Anal . (C10H1t BrN2O) C, H N 20 (c) Internediate

63c- 1-{5-[ 3- (1l f Benzoi m dazol -2yl )-1-(2-trinmethyisilanyl- ethoxynethyl}7
H | ridazol -5-yl]-3, 4-di hydro-2H-[ 1, 7] napht hyri di n-1-yl ) - et hanone: The
title conpound was prepared in 83%yield frominternedi ate 25a and

I nternedi ate 63c %mI&oto t he presmedure for internmediate 61 c. 1H NWR
(300 MHz, 10

1 H, 7.84-7, @fEDHZS . (d 1 JoonzneROnpPz ), 7.50-7.53 (m1 H),
7.46 (dd, 1 H J 8. i S5Hy, 7.2 " 32 =t BEOT53268 PCT/ USO1/ 01477

(m 2H), 5.84 Fs, 2H) A ®® 84" (t, w _6.6Hz),"5’§.64(t, 2H, J= 8.11-12),
, 1.87-1.93 (m 2H), 0.94 (t, 2H, J =

2.70 (t, 2H, J= 6.6Hz), 2.36 (s,

8.1 Hz), -0.04 M Anal . (CsoHs4N8028I
63 -1-{5{3-(1 @) i N nets
dl hydro-2H[ 1, 711}

he title compound was
prepared I n 65% 0 intermediate 63c in a
manner anal ogous t0 t procea’ﬁ’re for exan’pl e . "H NWR (300 Mz,
DVSO-d6) 8 13.77 (s, lH) 13.02 (9,1H), 8.78 (s Hy, 8.46 (br s,1 H, 8.27

(s, 1 H, 7.75 (olp) Ihterunednata esa-‘ﬁ-b)m-ﬂli.s.s.mmmdrq_dm):gnzmruﬂaz(qm-,yl)z H J= 5.7,

1.5Hz), 7.20 441k 3.74 (t, 2HJ:63H2)263(t,2H,J:
6. 3Hz), 227(a 3

akBle?
Anal 4H O .C H N M
(ES) [mH tz cal cﬁlﬁ%l\“@a °£B¥9"“?"§%5${:g %%éﬁmw"slczg iopasprbpre
Benzol m d&zol148-mgl 1-3Imrbl), akaroinoriiuny htetate (575 g, 7.46mpwl) iimativend(12imL)h - QuL U

92C. 1Bfi Br

THF, - 100C B»i sh’r)edW%ﬂJNﬁGH hdurd\rie reféhidn whsdilutdd iR etrfidcetiiRant  kKkO DVA - NH

hed(@nh bﬁne, dl’leda(Naz304), 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, CDCls) 5 9.47 (br s, 1H), 8.88
10 (d, 1H, J=0.9Hz2), 7.69 (dd, 1H, J=8.7,1.5Hz), 7.31 (d, 1H, J= 8.7Hz), 5.67 (s, 2H),
3.52 (t, 2H, J = 8.1Hz), 2.70 (br s, 4H), 1.89 (br s, 4H), 0.88 (t, 2H, J = 8.1Hz), -0.06
{s, SH). Anal. {CzoH27IN,OSi) C, H, N.
{b) Intermediate 66b- 4-[3-(4,5,6,7-Tetrahydro-1H-benzoimidazol-2-yl)-1-
(2-trimethyisilanyl-ethoxymethyl)-1H-indazol-5-yl]-isoquinoline:
15 The title compound was prepared in 75% yield from intermediate 66a and
isoquinoline-4-boronic acid (EP 976747) similar to the procedure for intermediate 7d'.
'H NMR (300 MHz, CDClg) § 9.57 (br s, 1H), 9.28 (s, 1H), 8.67 (s, 1H), 8.58 (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 = 8.1Hz), -0.03 (s, SH).
20 (c) Example 66- 4-[3-(4,5,6,7-Tetrahydro-1H-benzoimidazol-2-yl)-1H-
indazol-5-yl}-isoquinoline: |
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-dy) 8 13.31 (s, 1H), 12.25 (s, 1H), 9.36 (s, 1H), 8.49 (s, 1H), 843 (s,
25 1H), 8.24 (d, 1H, J=7.8Hz), 7.69-7.85 (m, 4H), 7.53 (dd, 1H, J= 8.7, 1.8Hz), 2.50 (br
s, 4H), 1.73 (br s, 4H). Anal. (C23H1sNs » 0.2 H;O) C, H, N. MS (ES) [m+H)/z
calculated 366, found 366.
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SEWTBAF FW" N HgN ( T F, 2 20 142N NH (7796) 84b 64 15 (a) Internedi ate
64a- 3-Brono-4-nethyl -5-carboxanoyl - pyridine: A solution of

3, 5-di bronopgoishas (39, 119 mmol) in 150 nlL dry-:THE wagcraReid@st o - 100C
(ether-N2 bath) and BuLi (5'nL of a 2.5 Msolutiefr i n hexanes, 12.5 nmmol)
was added dropwi se over 3 minutes. After 2 additional mnutes
trimethylsilylisocyanate (3.8 nmL of 85%solution, 3.24 g, 24 mmol) was
added to the 20 yellow anion and the whole was stirred for 30 m nutes at
-100C, 30 minutes at -60C and then it was allowed to reach 25C and stirred
for 12 hours. The reactlon was poured I nto saturated aqueous NHACI,

extract ed wi t h Examn 3 D I=5-pheny imidaze WindagelSiail Wit h brl ne,
dried (Na2SO4) Qacent rat ed. Purl fication of the resi due by

chromat ography on silica to 10: J,ghexanes- et hyI acetate then 100% et hyl
25 acetate) affordeg, 236 m de A- : 0.09 (50% et hyl acetate
in 122 WO 01/5 PCT/U 014 exane >t ‘ 300 MHz, CDCI3) 8

8.70 (bs,1 H),n. (bs 5.98 hg®riphs, 1 H). (LCVS: W
215). (b) Interngddate 64bwm 5-[ 3%¢ Benzmmd’e&ol 2 yl)-1-(2
trimethylsilanyl- ethoxymethyl)-1 ndazol - 5-yl]-4-nmethyl -nl coti nam de: 5
The W compound was prepared in 75%yield frominternmedi ate 25a and
intermedi ate 64a sim|lamto the procedugg fg ntermedi ate 61c. 'H NVR (300
Mz, CDCI3) 8 1 H) 8,06, LA LI (s, 1 H, 859 (s,1 H),
7.82-7.86 (m 1 : (d,+ﬁH—ﬂ——= 8. #wd8-7.52 (m1 H, 7.42 (dd,
1H J=28.4 161 .26-7.81 (m 2H), 6.8 (br s,12 H, 5.91 (br s, 1
H, 5.83 (s, 2H), 3. t, 2H, J = 8.1 Hz),” Z$0 (s, 10 3H), 0.94 (t, 2H, J
= 8.1 Hz), -0.04 (a, . (c) Exanple 64 - 5-13-(1 H Benzoi m dazol -2-yl)-1I
H-i ndazol - 5- yl } 4net (aykterbdiate 676 5H1685-1-{4metho W&&Wbﬁuﬁﬂm&ﬁ@pﬁéﬁpar ed in

77% vyield bg tt}‘?ﬂ-lﬁ%&i?ﬁﬁy ’?ﬁhh%ﬂ’ of internediate 64b in manner
r'e

anal ogous to the exanple 41. 1H NWVR 15 (300 MHz, DWVSO d6) S
13.80 (s, 1 H), 13 Tw tile compoyind vasguepated fromyipterm@digle 19d ¢ andﬂ Phemyig, 25 (s, 1 H),
8.05 (s,1 H), propénddidne dimhtar tolthé prdcetiova)for inteftediald’s6a. 'HNMR (3boMhz/- 52 (m  2H),
7. 16- CDCls) 5 9.87 (brs, 0.5H), 9.71 (br s, 0.5H), 8.98 (brs, 0.5H), 8.92 {br s, 0.5H), 7.84
{d, 1H, J=7.2H2), 7.61 (dd, 1H, J=8.7, 1.5Hz), 7.44-7.53 (m, 3H), 7.31 (d, 1H, J=
10 7.5Hz),7.11 (app d, 3H, J=8.7Hz), 6.81 (dd, 2H, J = 6.6, 1.8Hz), 5.49 (s, 2H), 3.7
{s, 3H), 2.55 {s, 3H). Anal. (CasHzIN,0) C, H, N.
(b) Intermediate 67b- 4-{1-(4-Methoxy-benzyl)-3(4-methyl-5-phenyl-1H-
Imidazol-2-yl)-1H-Iindazol-5-yi]-isoquinoline:
The title compound was prepared in 75% yield from intermediate 67a and
15  isoquinaline-4-boronic acid (EP 976747) in a manner analogous to the procedure for
intermediate 7d’ 'H NMR (300 MHz, CDCly) 5 9.97 (br s, 0.5H), 9.85 (br s, 0.5H),
9.28 (s, 1H), 876 (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 (br s, 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, 1.5H), 2.49 (brs, 1.5H).
20 (c) Example 67- 4-[3-(4-Methyl-5-phenyi-1 H-imidazol-2-yl)-1H-indazol-5-
yiJ-isoquinoline:
The title compound was prepared in 15% yield by the PMB-deprotection of
intermediate 67b in a manner analogous to the procedure for example 62. 'H NMR
(300 MHz, DMSO-dy) § 12.67 (s, 1H), 13.02 (s, TH), 9.38 (s, 1H), 8.57 {s, 1H), 8.53 (s,
26 1H), 8.25 (d, 1H, J=7.5Hz), 7.66-7.91 (m, 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. (CsH;sNs ® 0.5 H;0) C, H, N.
MS (ES} [m+H]/z calculated 402, found 402.
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7.22 (m 2H), 2.29 (s, 3H. Anal. (C2,H16N60.0.55 HRO C, H, N M (ES)
[mH] / z cal cul ated 369, found 369. Exarrpl e 65: 3-(1

H Benzoi Ry@8zhes2- V1) 5- 15- (1 H i m dazol - 4- 0- 4- net hyl - 1?“ f973-v1l-1
H | ndazole Ts-CH,-N-C M & 11Y 2) N MeoH 651 !'eb PEM EM I\/ZKRO4

H, C DVA + 920.18h (MO 85b 26a ME TBAF WAW' 02h "NN NH (43% see (a)

I nternmedi ate 65a - 3-Brono-4-nethyl-5-1 Himdazol-4-yl-pyridine: To a
stirred suspension of tosylnethyl isocyanide (1.02 g, 5.25 mmol) and 3-
brono- 4-net hyl -5-fornyl pyridine (1.0 g, 5 mol) in 5 nL of dry ethanol was
added 25 finely ovvdered NaCN 25mg, 0.5 mml ) at 25C After 30 m nutes

t he reacti on BXaRpiepd i {255 {damethy d/ibipyridinyi-S-wi-iif-indazah8+wy .

The resul ti n@ﬁzdlmma_l%@hy&ammt urated solution of ammonia in dry
met hanol in a sealed tube and heated to 100f,for 24 hours. Cooling and

concentration foll owed by .chr onat ogr aphy silica (10:1 ethyl

acet at e- hexane &f ford ,,],16,2.,,,,9;9 (14% 5a as ,&prl te solid. 1H NWR
(300 MHz, DMS 8 5 @2=45%CHE 1 H), 8. wph, 8.55 (s,1 H), 7.83
(s, 1 H, 7.52 (s,dvH), 2.56 s, 3H). (b) | rmadlats:s:G b-

3- Brono- 4- net hyF- 5- (1° (2-tri met hyl si | anyl® e{hoxymet hyi)- 1
HAm dazol - 4-yl - pyr,,,h,dl ne |.n medi at e 65arwas SEM protected in 45%yield in
% nt

a manner anal o cedure f ernmediate 49a. 'H NVR (300 MHz,
CDCI 3) 8 8.67Y, H), c.gvgaO(s .70 (s,1 H, 7.21 (d, 1 H J
=1.2Hz), 5.33 (s, 2H, 1-11), 2.58 (s, 3H), 0.94 (t,
2H, J = 8.1 Hz)’,\ 0 (a *Bh) . " Anal . BrN3Gsi) C, H, N

H,S0,, TFA, anisale
@0%)

(a) Intermediate 68a - {2-[5-lodo-1-(4-methoxy-benzyl)-1H-indazol-3-yi]-
5 1H-benzoimidazol-4-yimethyl}-methanol:

The title compound was prepared in 40% yield from intermediate 19d and
intermediate 23b similar to the procedure for intermediate 7¢'. 'H NMR (300 MHz,
DMSO-ds) & 13.02 (s, 0.5H), 12.87 (s, 0.5H), 8.91 (s, 1H), 7.64-7.77 (m, 2.5H), 7.37
(dd, 0.5H, J=7.5, 1.5Hz), 7.18-7.27 (m, 4H), 6.88 (d, 2H, J= 8.4Hz), 5.73 (s, 1H),

10  5.71 (s, 1H), 5.14-5.24 (m, 1H), 5.03 (d, 1H, J = 5.7Hz), 4.86 (d, 1H, J= 5.7Hz), 3.69
(s, 3H). _

(b) Intermediate 68b - {2-[S§-lodo-1-(4-methoxy-benzyl)-1H-indazol-3-yl}-
1H-benzoimidazol-4-ylmethyl}-dimethyl-amine:

Intermediate 68a (2.5 g, 4.9 mmol) and DIEA (1.38 mL, 10 mmol) were stirred

15  in THF (80 mL) at 0 °C. Methanesulfonyl chioride (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
warming to room temperature. The solution was quenched with H;O and extracted
with ethyl acetate. Organics were washed with sat. NaHCO; and brine, dried
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(c) Internediate talc - 3-(1H Benzoi mi dazol -2-yl)-5-(5-[1-(2-
trimethylsilanyl-ethoxynethyl)-1

| -i m dazol -wewisseset hyl - pyri din-3-yl)-1-(2- PCT/USO1/014

tri met hyl sil anyl - et hoxynmethyl )-1 H I ndazoie: 15 The title conpound was
prepared In 83%yield frominternediate 25a and internediate 65b simlar
to the procedure for internediate 61c. 'H NMVA (300 MHz, CDCl,) 8 10.09
(s,1 H, 885 (s,1 H, 7.70 (s,1 H, 850 (s, 1 H, 7.84-7.88 (m 1 H,
7.68-7.74 (m 2H), 7.47-7.52 (m 2H) 7 26 7.31 (m 3H), 5.84 (s, 2H), 5.36
(a, 2H), 3.55-3.68 (m 4H), 2.41 (s, 3H), 0.92-0.98 (m 4H), -0.01 (s,
9H), -0.05 (a, (8rfOJoandcanceptiatadhnvan®. Purﬁlcqt@nmmmlqlammrapﬁy P2A- [ 5- (1

H m dazol - -y Nedonmm B i ﬁgﬁote@maﬂm%aw&mound
0

was prepared | 430 %P& logn . of jnternediate 65c in a
nmanner anal ogo %‘W@L 9-9Hz), LEQYIRIH Hehz

DVSO- de) 8 13. m«du. 1HH)= 8.1,2.5H2),707-7125H, 5m;sw(dasax-|1Jls|)ss 8818:3 g, H, 8. .47

s, 1 3. 1H J=0.9H 7.76 1H J-=
§?4|(42), 8 60 (d%ﬁ)'@%%ap?)s 5"7)7§§i§‘d6")7 47-7.51 ;@ 7. 1&3 22 (m 2H),
2.37 (s. 3H). Anal. °imm'm%émuet@xmew)- ﬂ(%.%}“'[ﬂheﬁﬂ'z cal cul at ed
392, found 392 [1,%2iioxhisor6kin-244) 1indazol-$yiT-1 Adenzonyildazold-yimethyl)-

H benzcl m dazo'dlrﬁzt%)aw' ndazol -5-vli- |soauinoline 124 WO 01/ 53268
PCT/ US01/ 01477 OH (Phd . Ne4C0, HOAc, EtOH berlaenl\/yV\MeO—I 1

retlux T. _ NH ref|T!39t'!!ﬁ6wmqumprqm@wnsszmmmme«mmwmm 20% | NH

EEE (64% g& (% thé MEMbARFING pRp&afon 0P inteRfidtiats {ﬁ %ﬁmﬁ(ﬁséﬁmdl ey 7b (500
mo. 1 24 ol y €11 %“%sz%hégx@% 4 0oy Taklageth o8 LSl st @on om
acetate (575 ij) .88 (ddn2hd|J/)y= 6.9) 18H2}F.64 (s( 213), 389 (br o), SU76i(s, &H), 2135k f | ux for 4
hours. The reaghj, 987 waserg)i | uted with ethyl acetate and
(d) Intermediate 68d - Dimethyl-{2-[5-(4-methyl-[3,4"Ibipyridinyl-5-yl)-1-(4-
15  methoxy-benzyi)-1H-indazol-3-yl}-1 H-benzoimidazol-4-yimethyl}-amine:
The title compound was prepared in 85% yield from intermediate 68¢ and
intermediate 53a similar to the procedure for intermediate 61c. 'H NMR (300 MHz,
CDCly) 5 8.69-8.75 (m, 4H), 8.57 (s, 1H), 8.43 (s, 1H), 7.75 (d, 1H, J= 8.1H2), 7.46
(d, 1H, J=8.7Hz), 7.34-7.40 (m, 3H), 7.26-7.28 (m, 1H), 7.19 (t, 1H, J = 7.6Hz), 7.08
20 (d, 1H, J=7.2Hz2), 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-{2-[5-(4-methyl-[3,4’Ibipyridinyl-5-yl)-1 H-
indazol-3-yl}-1 H-benzolmidazol-4-yimethyl}-amine:
The title compound was prepared in 20% yield by the PMB-deprotection of
25 intermediate 68d in a manner analogous to the procedure for example 62. 'H NMR
(300 MHz, DMSO-d;) & 13.80 (s, 1H), 13.01 (s, 1H), 8.71 {dd, 2H, J = 4.5,1.5Hz), 8.56
{brs, 2H), 8.47 (s, 1H), 7.78 (d, 1H, J=B.7H2), 7.39-7.58 (m, 4H), 7.17 (br s, 2H),
3.76-3.99 (m, 2H), 2.14-7.29 (m, 9H). Anal. (CoHzsNy © 1.5 H,0) C, H, N. MS (ES)
[m+H)/z calculated 460, found 460.
30 Example 69: (3- 1H-Benzoimidazol-2-yl)-1 H-indazo}-5-yI}-4-methyl-pyridin-
3-yl}-phenyl)-methanol
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washed with brine, dried (Na2SO4), and concentrated in vacuo. Purification

by silica get chromatography (20% et hyl acet at e/ hexanes) gave 366 ng (60%

of the tiwbeyseggmound as a |light yellow foam 'H NVR (p&fuddiie147¢DC g) 8

9.47 (br s,1 H), 8.88 10 (d, 1 H J = 0.9Hz), 7.69 (dd,1 H, J = 8.7,1.5Hz);

7.31 (d, 1 H J=8.7Hz), 5.67 (s, 2H), 3.52 (t, 2H, J =8.1 Hz), 2.70 (br

s, 4H),1.89 (br s, 4H), 0.88 (t, 2H, J = 8.1 Hz), -0.06 (s, 9H). Anal.

(C2o0H27INACSi) C, H N (b) Internedi ate 66b- 4-[3-(4,5,6,7-Tetrahydro-1

H benzol m dazol - 2-yl)-1- (2-trimethylsilanyl-ethoxynethyl)-1

H i ndazol -5-yl]-isoqutnoline: 15 The title conpound was prepared in 75%

yield frominterpedi ate .ﬁ,@aaoﬂand i % i ne--4-boronp@acid (EP 976747)

simlar to th eedure f i Nt er negomibe 7d' . g " (300 MHz, CDCI3) S

9.57 (br s, 1 9.28( &.ﬁﬂ_ﬁ.__ll—l) . s,1 H, 8.04-8.08

(m 1 H, 7.85-7.89 (s, 1 7577W)(m 4H), .80 (s, 2H), 3.63 (t, 2H,
= 8.1 Hz), 2.7 (br s, 4H), 1.86 (br s, 4H), 0.96 (t, 2H, J = 8.1 Hz),

-0.03 (s, 9H. H 20 (c) Exanple 66- 4.[3-(4,5,6,7-Tetrahydro-1

H benzol m dazol - 2-y}-pe| | ndazol - 5-yl soquinol |ne: The title conpound was

prepared in 64%vyiehd by the SE pdogect i on Sﬁﬂ”‘mﬁ%rrredl ate 66b in a

manner anal o t he moced%ﬁ PxaNpl e 42, 1H. NVR (300 MHz,

DMSO- d6) 8 13. (s, 1 H, 12. (s,

8.43 (s, 251 H) 8. 24 (d, 1 H J =¥ §

1), 9.36 (gmg L F), 8.49 (s, 1 H),

)769785(m4H) 7.53 (dd, 1
H J =287 1.8Hz), 2.50 (br s, 4H), 1 73 (br s, 4H). Anal. (C23H19N5.O0. 2
HO C H N M_(ES) [mH /z calculated 366, found 366. 125 WO 01/53268
PCT/ US01/ 01477 arrpl e @ﬂa 4- 13- (4- Met hyl"-5-ohenyl -1 H-imdazol-2-vl)-1

H 1 nd, azol-5- @ | nol i ne Phi e ON (P-t, P). Pd. N82003
benaRQTAeOH 190 vefiux @ H ( e (/5% Phs | ~ -b~sG.
anisote | 87G Sr @) | ngawnme 6- Meto- | A et hoxy- benzyl)

3-(4-methyl - 5-phenyl - 5 ‘” | m dagel - 2 yI } 1K [ ndazBhe:

{(a) Intermedliate 69a- [3-(5-Bromo-4-methyl-pyrldln-3-yl)-phenyl]-
methanol:

The title compound was prepared in 79% yield from 3,5-dibromo-4-methyl-

5 pyridine and 3-(hydroxymethyl)-phenyl-bdronic acid similar to the procedure for
intermediate 53a. 'H NMR (300 MHz, CDCls) § 8.62 (s, 1H), 8.22 (s, 1H), 7.42-7.46
{m, 2H), 7.29 (s, 1H), 7.1 6-7.20 {m, 1H), 4.76 (d, 2H, J = 5.7H2), 2.48 (t, 1H, J =
5.7Hz), 2.32 (s, 3H). Anal. (C;sH:2BrNO ¢ 0.2 H,0) C, H, N.
(b) Intermediate 69b- (3-{5-[3-(1H-Benzoimidazol-2-yl)-1-(4-methoxy-
10 benzyl)-1H-Indazol-5-yl]-4~methyl-pyridin-3-yl}-phenyl)-niéthanol:

The title compound was prepared in 83% yield from 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), 8.45 (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=8.7H2), 5.60 (s, 2H), 4.79 (s,

15 2H), 3.76 (s, 3H), 2.51 (br s, 1H), 2.11 (s, 3H).

(c) Example 69- (3-{5-[3-(1H-Benzoimidazol-2-yl)-1 H-indazol-5-yi]-4-
methyl-pyridin-3-yl}- phenyl)-methanol

The title compound was prepared in 41% yield by the PMB-deprotection of
intermediate 69b in a manner analogous to the procedure for example 62. 'H NMR

20 (300 MHz, DMSO-d;) 5 13.79 (s, 1H), 13.02 (s, 1H), 849 (d, 2H, J=6.3Hz2), 8.41 (s,
1H), 7.76 (d, 1H, J= 8.7H2), 7.34-7.69 (m, 7H), 7.19-7.22 (m, 2H), 5.25 (br s, 1H),
458 (s, 2H), 2.15 (s, 3H). Anal. (CxyH2iN50, ¢ 1.2 H.0) C, H, N. MS (ES) [Im+HYz
calculated 432, found 432.
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The title conpound was prepared frominternediate 19d and 1-phenyl -1, 2-
propanedi one simlar to the procedure for internedi ate 66a. 'H NMR (300
MHz, CDCl 3yoo1/8267 (br s, 0.5H), 9.71 (br s, 0.5H), 5H),
8-92 (br s, 0.5H), 7.84 (d, 1 H J = 7.2Hz). 7.6t (dd %ﬂ%ﬁﬁm’q
8.7,1.5Hz), 7.44-7.53 (m 3H), 7.31 (d, 1 H J =10 7.5Hz), 7.11 (app d,
3H, J = 8.7Hz), 6.81 (dd, 2H, J = 6.6, 1.81-1z), 5.49 (s, 2H), 3.77 (s,
3H), 2.55 (s, 3H). Anal. (C25H211N4AO) C, H, N. (b) Internediate 67b-
4-[1-(4- Met hoxy- benzyl) - 3- (4- et hyl - 5- phenyl -1 HH | mi dazol -2-yl)-1

H | ndazol - 5- yI - soqw nol i ne: The t|tIe corrpound was prepared in 75%vyield
frominternmed ZX& S0C . g ; ifiazel-S-y8 In a

manner anal 0go yfet Mﬁ]ﬁnﬁ,%edure for |nterrred| ate 7 1H NI\/R(300 VHz
CDCI3) 8 9.97 {br a, 0.5H), 9.85 (br s, 0.5H), 9.28 (s,1 H), 876(brs
8

0.5H), 8.70 (br s, 0.5H), 8.59 (s, 1 3.10 (m1 H), 7.90 (br s,1
H, 7.75 (br s,l H P 3 8 afulBur 8 WS2047.26 (m 2H), 6.86 (dd, 2H, J
= 6.6, 1.5Hz) L& & 2 . “"(s 203 (br s, 1.51-1), 2.49 (br
s, 1.51-1), 20 &g 2 Sjphenyl -1 H 1 m dazol -2-yl)-|
H | ndazol - 5- yl]-1s®qui nol | ne: The t| tI e corrpon was prepared in 15/6
yield by the PVB-deprotection of, internediate b in a manner anal ogous to
t he procedure for exanpl NVR (300 MHz, DVMBO-de) S 12.67 (s, 1 H),
13.02 (s, 1 H), QsoB&a(wsql (s, 1 H, 853 (s, 251 H, 825 (d, 1
H J = 7.5H), 77 ( 7.57 (dd, 1 H J =8.7, 1.5Hz), 7.30-
7.33 (m 2H), 7.15. 7 18 (m1.H, 50 (s, 3H). Anat. (C26H19N5.0.5 H20) C.
H N M (ES) [mtH]/z cal cul at ed&ﬁgz, found 402. 126 WD 01/53268

PCT/ USCOL1/ 01477 Exanpl e 68: '

D i met hvl - f 2- 1' Sd4rteXintermeidiatel 700 N{2-[5-Isoquiheli-4-yil {{dhhdtinakybehzyh-1H-| - 1 M

benzoi ni dazg! - friidrat ld#ueﬁﬂ%:&fdaﬁolkyullﬂusmaﬁeshﬁ@nﬁa G THE eol =~ M sab 2)
fie® ) 19d (409 %’hst compound S prepared ;ﬁ 89% yield from intermediate 19f and A~
| (3,4-diaminophenyl)methanesulfonamide (see Rajappa et al., Indian J. Chem. Sect,
B, 19, 7, 1980, 533-535) similar to the procedure for intermediate 7¢’. 'H NMR (300
MHz, MeOD-d.) 5 9.26 (s, 1H), 8.63 (s, 1H), 8.49 (s, 1H), 8.20 (d, 1H, /= 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, /= 8.7Hz), 7.16
(brs, 1H), 6.89 (d, 2H, J = 8.7Hz), 5.76 (s, 2H), 3.75 (s, 3H), 2.93 (s, 3H).
(b) Example 70- N{2-(5-Isoquinolin-4-yl-1H-indazol-3-yl)-3H-
benzoimidazol-5-yl}-methanesulfonamide:
The title compound was prepared in 48% yield by the PMB-deprotection of
16  intermediate 70a in a manner analogous to the procedure for example 62. 'H NMR
(300 MHz, DMSO-d,) 5 13.83 (s, 1H), 13.04 (s, 1H), 9.54 (br s, 1H), 9.40 (s, 1H), 8.60
(s, 1H}, 8.55 (s, 1H), 8.27 (d, 1H, J = 8.7Hz), 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, J = 7.8Hz), 2.91 (s, 3H). Anal.
(C24H1gNgO:8 » 1.05 H,0) C, H, N, S, MS (ES) [m+H]/z calculated 455, found 455.

20 Example 71: N-{2-5-(4-methyl-[3.4"]bipyridinyi-5-yi)}-1 H-indazol-3-yl)-3H-
benzoimidazol-5-yil-methanesulfonamide
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91b oft PW yp 02'C, 16h Sea oft B NAN. TFA. BnWa Nd es (a) Internediate
68a - (2 [5-1o0do-1-(4-nethoxy-benzyl)-1 Hindazol-3-yl]- 51

H benzol Rygansshesd- vl net hyl ) - met hanol : The titl e conpounegcmeseipiepared in
40% vyield frominternediate 19d and internediate 23b simlar to the
procedure for internmediate 7c¢c'. 'H NWR (300 MHz, DWMSO d6) 813.02 (s,
0.5H), 12.87 (s, 0.5H), 8.91 (s, 1 H, 7.64-7.77 (m 2.5H), 7.37 (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, 514-5.24 (m 1 H), 5.03 (d, 1 H J =5.7Hz), 4.86
(d, 1 H J 5.7Hz), 3.69 (s, ). (b) Internmediate 68b -

{2-]5-1odo- I-(4 met hoxy- benzy 4 T—l-lmd.azejpe.S yl

H benzol m dazol | 4- t hyl o Jikgres y|-a;;agng Int
mmol ) and DI éAl nt, omml »e e (90 nL) at 0 C
Met hanesulfonyl"chl oride (0.76 ni, 9.8 MMI) was adwed,, and the reaction
stirred for 2.5 hdurs at 0 C“'Dl nmet hyl am ne was bubbl ed t hrough the
solution for 1 mnute, and the reaction was allowed to stir for 2 hours

while warm ng t roomterfpératur w N€ solution was quenched with H20 and
extracted withy ehy teﬁ%‘;@ b WEr e washed with sat. NaHCO3 and
brine, dried 127 WY Of 68 (Na2SO™4), and concentrated in
vacuo. Purificationy ,g_i Pi ca gel otsmomat ography (0.2% NHAOH 3% MeOH et hyl
acetate) gave 2.56 g (97% of internediate 68b as a white foam 'H NWR
(300 MHz, CDC13) 6 9 07 w1 H J= 0.94z), 7.80u(d,1 H J = 7.8Hz), 7.63
(dd,1 H, J = 8y 1.,5HAyN7. 07-7.25 ( h g]. (dd, 2H, J = 6.6,1.8Hz),
5.61 (s, 5 2HNY"§7SCafD S, nithira aitoe3 @ c) intermediate 68c-

{2-f1{4Met hoxy- berng#'l ) - 5¢ A—SFPETT hy 1) 3, 2] dl oxaborolan-2 yt}1 H
| ndezol -3-yi}1 H-benzolrm 1- -yI met hyl ) - di mek¥! - am ne: The We conpound

was prepared in 62%%ield lrﬁ:m i nternedi ate %68b gy | ar
(a) Intermediate 71a- 1-(4-Methoxy-benzyl)-S-(d-methyI-[3,4’]bipyridmyI-5-
yi)-1H-Indazole-3-carbaldehyde:
The title compound was prepared in 76% yield from intermediate 19e and
5 intermediate 53a similar to the procedure for intermediate 61¢. 'H NMR (300 MHz,
CDCls) 8 10.28 (s, 1H), 8.73 (dd, 2H, J = 4.5, 1.5Hz), 8.49 (s, 1H), 8.43 (s, 1H), 8.31
(s, 1H), 7.53 (d, 1H, J = 8.7Hz), 7.40 (dd, 1H, J = 8.7, 1.5Hz), 7.26-7.34 (m, 4H), 6.89
(d, 2H, J = 8.7Hz), 5.67 (s, 2H), 3.79 (s, 3H), 2.15 (s, 3H). Anal. (Cz7Hx:N,O, ¢ 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)-1H-indazol-3-yl)-3H-benzolmidazol-5-yi]-methanesulfonamide:
The title compound was prepared in 96% yield from intermediate 71a and N-
(3,4-diaminophenyl)methanesulfonamide similar to the procedure for intermediate 7¢'.
'H NMR (300 MHz, MeOD-d,) 5 8.66 (dd, 2H, J= 4.5, 1.5Hz), 8.52 (s, 2H), 8.39 (s,
15 1H), 7.73(d, 1H, J=8.7H2), 7.47-7.65 (m, 5H), 7.35 (d, 2H, J=8.7H2), 7.17 (brs,
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’]bipyridinyl-5-yl)-1H-indazol-3-yl)-
3H-benzoimidazol-5-yl}-methanesulfonamide:
The title compound was prepared in 35% yield by the PMB-deprotection of
20 intermediate 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 = 7.8H2), 7.78 (d, 1H, J=8.7Hz), 7.49-7.58 (m,

rMB
8a (2.5 g, 4.9

131




10 to the method for the preparation of internmediate 19e. 'H NVR (300 Mz,
cbCl3) 8 9.11 (s, 1 H, 7.82 (dd, 2H, J = 8.4,0.9Hz), 7.35 (dd, 1

8.4, O. 9Hz)wogﬂg3 5{!) 21 (m 4H), 6.85 (dd, 2H, J= 61 . E,g%%%m

2H), 3.80 (br

3.76 (s, 3H), 2.35 (s, 6H),

H J =

4 (s,
(d)

I nt er nedi at e 68d - Dinethyl -{2-[5-(4-nethyl-[3,4']bipyridinyi-5-ylj-1-
15 net hoxy-benzyl)-1 H I 1| ndazol - 3-yl ] -1H benzol m dazoi - 4yi net hyl ) -am ne:

The title conpound was prepared in 85%yield frominternedi ate 68c and

(4-

intermediate 53a simlar to the procedure for internmediate 61c. 'H NVR (300

Mz, COCI9) 5 8.69-8.75 (m 4H), 8.57 (s,1 H, 8.43 (s, 1 H, 7.75 (d,
8.1 Hz) 5HY, 746 (4,08, v 8rHz))2.93 173 A «14525-7.28
Y, 746 2); @ %ds?ﬂln Qcémiw,@%% 17456 50 ca.

;ﬁ kf?“"d213§4 (s, 6H), 2.19 (s,

§azol A)-Bimeahyl-gyvidin-36- yI ) -1 | f

mi)l mi dazol - 4 yl met hyI) amne: The title conpound was

H J =
(M1H, 7.1
2H,

J = 8. THz), 29’%wﬁa§ %{§’2)'B” ‘

3H). (e) Exanp Exanpie

9

~ n(d

1

I ndazol - 3-yi]-

prepared in 20%yre y the PMB-deprotection of 25 internediate 68d in a
manner anal ogous hendasweaed  exanple 62. 'H NVR (300 MHz,
DVSO-de) 813.80 ( H)" edp- 0L ( 1 , 8.71 (dd, 2H, J = 4.5,1.5Hz), 8.56
(br s, 2H), 8.47 (g,1 H), 7.78 (d, #% H J = 8.7Hz), 7.39-7.58 (m 4H), 7.17
(br s, 2H), 3.76-3.99 (m 2H), 2. %s7.29 (m 9H). Anal. (C28H25N7.1.5 H20

C, H N M (ES [m+H]/z cal cu 460, found 460. 30 Exanpl e 69:

(3-fS-M41H Ben ;2- é%! ndagg FODFU] | - 4- met hyl - pvri di n-
3-vll-ahenvi: /5 .

KaPO4 B O H HSOJ@NA + 92C, 16

Bea Epp ~ |

10

15

20

K

met 128

. H
fMB

HeS0,. TFA, anisole |
NH 75%)

)

(a) Intermediate 72a- (5-Bromo-4-methyi-pyridin-3-yl}-methanol:

Intermediate 59a (1.5 g, 7.5 mmol) was stirred in MeOH at 0 °C. Sodium
borohydride (850 mg, 22.56 mmol) was added in portions, and the reaction was stirred
for 1 hour. The solution was diluted with ethyl acetate, and organics were washed
with HO and brine, dried (MgSO,), and concentrated in vacuo. Purification by silica
gel chromatography (80% to 100% ethyl acetate/hexanes) gave 1.39 g (92%) of
intermediate 72a as a white solid, *H NMR (300 MHz, CDCl,) 8 8.59 {s, 1H), 8.38 (s,
1H), 843 (s, 1H), 4.76 (d, 1H, J=5.4Hz), 2.45 (s, 3H), 2.37 {t, 1H, /= 5.4Hz).

(b) Intermediate 72b- {5-[3-(1H+-Benzoimidazol-2-yl)-1-{4-methoxy-benzyl)-
1H-indazol-5-yl}-4-methyl-pyridin-3-yl}-methanol:

The title compound was prepared in 92% yield from intermediate 62b and
intermediate 72a similar to the procedure for intermediate 61c. 'H NMR (300 MHz,
CDCly) 8 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), 5.80 (d, 2H, J = 4.5Hz),
4.80 (s, 2H), 3.76 (s, 3H), 2.25 (s, 3H), 1.94 (br 5, 1H).

(c) Example 72- {5-[3-(1H-Benzoimidazol-2-yl)-1H-indazol-5-yl}-4-methyl-
pyridin-3-yl}-methanol:

The title compound was prepared in 59% vield by the PMB-deprotection of
intermediate 72b in a manner analogous to the procedure for example 62. 'H NMR
(300 MHz, DMSO-d) § 13.78 (s, 1H), 13.01 (s, 1H), 8.52 (s, 1H), 8.43 (s, 1H), 8.39 (s,
1H), 7.75 (dd, 1H, J=8.4, 0.6Hz), 7.68 (d, 1H, J=7.2Hz), 7.50 (d, 1H, J = 7.2Hz),
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& CJCc H NH HHSO4. TFA, anhole | H N (41% 69b (a) Internedi ate 69a-

[ 3- (5- Bronp- 4- net hyl - pyri di n-3-yl)-phenyl]- nethanol: The titre conpound
was prepayedines’9% yi el d from 3, 5-di brono-4-net hyl - 5 pyroshhagrand
3- (hydroxymet hyl ) - phenyl -boronic acid simlar to the procedure for
internmediate 53a. 'H NVR (300 MHz, CDCI3) 8 8.62 (s,1 H), 8.22 (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. (CL13H7/2BrNO . O
H2O0 C, H N (b) Internediate 69b- (3-{5-[3-(1H Benzol m dazol
2-yl)-1-(4-metho) W 10 benz %}-1 '

H 1 ndazol - 5- yI4pad, Al fr58-40\5H2i 7153723 (M. gHb AP (i o RAH2 AR EidH . cormpound
was prepar ed J5uHz} %2pi(s 1ar).f ARG sRg0BcH 28 18,0 BHHANMS (ES) gm+rdi at e 69a
simlar to the @r%‘g&%u;oe intermediate 61c. 'H NVR (300 MHz, CDGCis) 8

.2

10.39 (a, 1 HFde '8.45 (s, 1 (s L1 783787(m1
H, 7.36-7. Exahpi 1 Benzoimidazol-2:yi)-1 D -pyridired;) 5. 60
(s, 2H), 4 7he l&lﬁm 2. 51 (br s, 1 H, 2. 11 (s, 3H). (c)

Exanpl e 69-

Benzoi ni dazol - 2- yl)-1 HI ndazol - 5-yl]-4-
met hyl - pyri di n-3- ¢ Theg?

Wl ) -nmet hanol : .| e conpound was prepared in
Yeph ot ecObda of Myernidi ate 69b in a manner
( & CNVR 20 (300 MHz, DVBO-d5) 8

anal ogous to the prt 3
13.79 (s, 1 H), . 849 (d, 2H ™ L 8. 3H), 841(s 1H, 7.76

9

(d, 1 H J = 87Hz 7. 34- 7.19- 2 5(brsl
H . 4.58 (s, 2H) (@B w'fl*{ﬁ-’ﬂ'&%%ﬂ“' !E?L&!&BUQ’Q Wh N. NS
(ES) [m+H] /z pylalhesﬂlmémdl}-ﬂﬁ&thjlmmb 432. 129 | ~f - V\D 01/ 53268
*1 ndazol - 3-vl | - 31 nzorﬁ'%ua Q%pr&éarfacfﬂ% nesu?l)?g‘r#aemﬁ?" DI\Q: B NHS r,
00'e |s hiOH (@ye q.qmntAetnc method analogousto mtermedlate 68b. 'H NMR (300

MHz, DMSO-d,) 8 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), 3.48 (br s,
. 2H), 2.28 (s, 3H), 2.21 (s, 6H). Anal. (CzsHz:Ns * 0.8 H;0) C, H, N. MS (ES) [m+H}/z

calculated 383, found 383.

15
(a) Example 74- {5-[3-(1H-Benzoimidazol-2-yl)-1H-indazol-5-yi]-4-methyl-
pyridin-3-yimethyl}-ethyl-amine:
20 The title compound was prepared in 23% yield from example 72 and

ethylamine by a synthetic method analogous to 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 = 7.5H2), 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 (i, 3H, J=7.2Hz). Anal. {CasHzeNg * 0.5 H.0) C, H, N. MS (ES) [m+H]/z calculated
383, found 383.
Example 75: (3-(1H-Benzoimidazol-2-yl)-5-(4,5-dimethyl-pyridin-3-vi)}-1H-
indazole '
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HsSO,. TFq wbol 9 N t4a% 70 H (a) Internediate 70a-

N- (2-[5-1soquinoiin-4-yl-1-(4-nmethoxy-benzyl .1 H 5 indazol-3-yl]-3H
benzol m dazwb-osisks - met hanesul fonam de: The titIe-- ‘conpoundpaRsydnppared In
89% vyield fromintermedi ate- 19f and N=

(3, 4-di am nophenyl ) net hanesul f onam de (see Raj appa et al., Indian J. Chem
Sect 8,19,7,1980,533-535) simlar to the procedure for |nterrredi ate 7c'.
"H NVR (300 MHz, MeOD-d4) 8 9.26 (a, 1 H), 8 63 (s, 1 H), 8.49 (s, 1 H,
8.20 (d, 1 H J =7.8Hz), 7.96 10 (d, 1 H, = 7.8Hz), 7.72-7.81 (m 3H),
7.58-7.63 (m 3H), 735(d 2H J = 8.7Hz) 716 br s, 1 H, 6.89 (d, 2H,

J = 8.7Hz), 5.76 (; ’ U-(’%F 1°8°|‘=I) 2 93 (s, (b) Exanmple 70--
N-[ 2- ( 5- 1soqui nol i n- - 1
benzol m dazol - 5-yl ] - M€t hanesui ¥&amni de Th Il e conmpound was prepared in

48% yi el d by the PMB-deprotection of 15 mter,gedl ate 70a In a manner

anal ogous to the praocedure for exanple 62. 'H NVR (300 MHz, DVSO de) 8
13.83 (s, 1 H), 13.04 (s, 1 H), 9,oﬁa4 (br s, 2 H, 9.40 (s, 1 H, 860 (a1
Hy, 855 (s, 1 H, 8.27(d,1 = 8.7Hz), 7.72-7.88 (m 4H), 7.63 (dd, 1

H J=287 L1 7. 54 . Tendfea(lgal H), 7.07 (d, | H J =
7.8Hz), 2.91 (s, \ _§ C24 SHOPMOS H20) C H N, S. M5 (ES)
[ mrHI( z calculated(455 nd 453 _1 20

N-1245- (4-met hyl - &, 3. 4" | b| pyr Bl 5-vp- |79 | ndazol - 3- vl | - 3H
benzol m dazoi - 5- y11- net hanesul f onam de 130 WO 01/53268 PCT/ US01/ 01477 FMB

{Ph3P)4Pd. K3P04 FMB Nb NI / Bn- .. ! +92*C 10 A ~N) 69s 198 71s
PVMB N Nz ye DMF N 16h 71s (96') RMBAN | k \
H;SO, TFA anisole ]| )

e —— 7 “NH
" o
7%

(a) Intermediate 75a- 5-Bromo-3,4-dimethyl-pyridine:
The title compound was prepared from 3,5-dibromo-4-methyl-pyridine and
lodomethans similar to the procedure for intermediate 59a. *H NMR (300 MHz,
5 CDCl;) d8.50 (s, 1H), 8.22 (s, 1H), 2.36 (s, 3H), 2.30 (s, 3H).
(b) Intermediate 75b- 3-(1 H-Benzoimidazol-2-yl)-5-(4,5-dimethyl-pyridin-3-
yl)-1-{(4-methoxy-benzyl)-1H-indazole:
The titte compound was prepared in 79% yield from intermediate 62b and
intermediate 75a similar to the procedure for intermediate 61¢. 'H NMR (300 MHz,
10 CDCl,) 8 10.66 (s, 1H), 8.64 (s, 1H), 8.40 (s, 1H), 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-(1H-Benzoimidazol-2-yl)-5-(4,5-dimethyl-pyridin-3-yl)-
1H-indazole:
15 The title compound was prepared in 37% yield by the PMB-deprotection of
intermediate 75b in a manner analogous to example 62. 'H NMR (300 MHz, DMSO-
d;) 3 13.76 (s, 1H), 13.02 (s, 1H), 842 (s, 1H), 8.38 (s, 1H), 8.31 (s, 1H), 7.74 (dd, 1H,
J=284,0.6Hz), 7.51-7.69 (m, 2H), 7.44 (dd, 1H, J= 8.7, 1.8Hz2), 7.17-7.22 (m, 2H)
2.33 (s, 3H), 2.18 (s, 3H). Anal. (C;Hy7N5 » 1.0 H:0) C, H, N. MS (ES) [m+H)/z
20 calculated 340, found 340.
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"ISO41 TFA, Wools H NH Tlb 71 Y.-O (a) Internedi ate

7la-1- (4- Met hoxy-benzyl )-5-(4-nmethyl-[3,4" ] bipyridinyl-5yl)-1

Hindazol gegog@ahdaal dehyde: The title conpound was prepargeridyéye vi el d from
i nternmedi ate 19e and 5 intermediate 53a simlar to the procedure for

i ntermedi ate 61c. 'H NVR (300 MHz, CDCI3) 810.28 (s,1 H), 8.73 (dd, 2H, J
4.5, 1.5Hz), 8.49 (s,1 H), 8.43 (s,1 H, 831 (s, 1 H, 7.53 (d, 1 H J
8.7Hz), 7.40 (dd, 1 H J =8.7,1.5Hz), 7.26-7.34 (m 4H), 6.89 (d, 2H, J
8.7Hz), 5.67 (s, 2H), 3.79 (s, 3H), 2.15 (s, 3H. Anal. (C27H22NA2. 0. 25
H20 C, H N 10 (b) Interrredlate 71b-

N-{Z [5 (4_ Example 76: 3-13-tiH-Benza v \ o H-A-methyirguinoline 1

H i ndazol - 3-yi } 3H benzol m dazol 5pmel | - met hanesul f onam de: The title
conpound was prepared in 96% fr ameiigpedi ate 71a and M

(3, 4-di am nophe met han 'de stpfihar to the procedure for

I nternmedi ate 7¢ "HN ! 866(dd 2H, J= 4.5,1.5Hz),
8.52 (s, 2H), 8.3 (s 15 1 (d, ®¥H, 7 8.71-1z), 7.47-7.65 (m
5H), 7.35 (d, 2H, J = 8.7Hz), ‘?”1 (br s, 1 H, 6.86 (d, 2H, J = 8. 7Hz),
5.72 (s, 2H), 3.73 (s 3H), 2.94 (s, 3H), 2.24 (s, 3H). (c) Exanple 71-
N-(2-[5-(4-methyl -[.3, £ bi pyri di nyl -5-yi) -1 _H#ndazol -3-yl)-

3Hbenzol m dazg| - »et hanesul f onamigde;l [ itle conpound was prepared
in 35%vyi el d -dep.;sa,tﬁc;,.mn @’u pdi ate 71b in a manner
anal ogous to thée pro Edur e - | e” 6 'HMWWR (300 MHz, DVBO-de) S
13.79 (s, 1 H), 1,%.02,1 H).‘,’ ’9.56 (s, 1)), o (d 2H J = 5.7Hz),

8.54 (s, 1 H, 8.47 (d = 7.8Hz 778( 8.7Hz), 7.49-7.58
(m 131 V\D 0115:4£H9'mwimd§m1?"- Pﬁ°'mlﬂ%2(\d)‘1 @-mpthsxv-b%'zvlhz) 2.93
(8,31-1), 2. iRiidazolB)i]-4-vemyl-quiReii2 LN702S a 1.45 H20 C, H, N, S. M5 (ES)

I
12 ogl cul 2t e PRI e WB v pticepaBaRES; 7 4205 g
PUB ( K3PO4 abfomozt-methyigyinpling(sge Kwanmpt ahlﬁxnthesfﬂ 1976,1249) 3imifar to the
procedure for intermediate 61¢. 'H NMR (300 MHz, CDCls) 8 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, 0.3H2), 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), 5.68 (s, 2H), 3.82 (s, 3H), 2.70 (s, 3H). Anal. (C32HzsNsO ¢ 0.15 H.0) C, H,
N.

(b) Example 76- 3-[3-(1 H-Benzoimidazol-2-yl)-1 H-indazol-5-yi]-4-methyl-

quinoline:
The title compound was prepared in 72% yield by the PMB-deprotection of

15 intermediate 76a in a manner analogous to the procedure for example 62. 'H NMR
(300 MHz, DMSO-d;) 8 13.81 (s, 1H), 13.06 (s, 1H), 8.86 (s, 1H), 8.55 (s, 1H), 8.23 .
(d, 1H, J = 7.8H2), 8.09 (d, 1H, J = 7.2Hz), 7.68-7.84 (m, 3H), 7.55-7.59 (m, 3H),
7.17-7.23 im, 2H), 2.66 (s, 3H). Anal. (Cz4H7Ns » 0.8 H,0) C, H, N. MS (ES) [m+H}/z
calculated 376, found 376. '

20 Example 77: 5-[3-(1 H-Benzoimidazol-2-yl}-1H-indazol-5-yi}-4-meth ridin-3-ol
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72b 72 5 (a) Internediate 72a- (5-Brono-4-nethyl-pyridin-3-yl)-nethanol :
Internmediate 59a (1.5 g, 7.5 mmol) was stirred in McOH at 0 C. Sodi um

bor ohydri d 22.5 mmol ) was added in portions, a ction was
stirred fg’yégﬁﬁéf? The solution was diluted with ethyl Ii!'61‘}[}53211{‘%;ﬁ\-’%}and
organi cs were washed 10 wth H20 and brine, dried (MgSO4), and concentrated
I n vacuo. Purification by silica gel chronmatography (80%to 100% et hyl
acet at e/ hexanes) gave 1.39 g (92% of internediate 72a as a white solid.
tH NVMR (300 MHz, CDC13) 8 8.59 (s, 1 H), 8.38 (s, 1 H), 8.43 (s,1H), 4.75
(d, 1 H J =5.4Hz), 2.45 (s, 3H), 2.37 (t, 1 H J = 5.4Hz). (b)

Internmedi ate 72b- {5-[3-(1 H. Benzoi m'dazol -2 4met hoxy-benzyl)- 15 1
H-| ndazol - 5-yq- 4- nnt hy | i gdicn- 3- t han The titlie conpound was
prepared In QZ@YEﬁTd f—rmvrnt-errred e 62RConHre {0 e?‘r@f"mﬂe 72a sinilar
to the procedure¥or inteffbdiate 61hg. 1H NVR™ 300 MHz» CDCIJ 810.48 (s, 1
H, 862 (s, 1 H, 848 (s,1 H, 842 (s, 1 H, 7. 83 (b/™s,1 H), 7.45 (d,
2H, J = 8. 7Hz), 7 21 7. 32 (m Jo ®6. 83 (d, 2H, J = 8.7Hz), 5.60 (d, 2H, J
= 4.5Hz), 20 4.8 5 (s, 3H), 1.94 (br s, 1 H).
(c) EXanmple 72- r@a(.l iv,,-q dazdwanxl )-1 H | ndazol - 5-yl J- 4- et hyl -
pyridi n- 3yl } - net noI i t1 eNeqQ

Qnpounwekywas prepared in 59%yield by the
PMVB- depr ot ecti on = |nterrred| #&72b in a mnner anal ogous to the

procedure for exanple 62. 1H NWR 25 (300 MHz, DVMSO-de) 513.78 (s,1 H),
13.01 (s,1 H), 8.52 (s, peH), 8.43(s, 1H), 8.39 (s, 1 H, 7.75 (dd,1 H J =
8.4, 0.6Hz), 7.68®%(d H J = 72Hz), 1 H J=7.2H), 132 WO

01/ 53268 PCT/ USO (el FY {4, 1.5Hz), 7.15-7.23 (m 2H),
4.%—2
(ES) [m+ln|]/z

5.29 (t, 1 H J ), 2.22 (s, 3H). Anal.
Exanple 73: (543-(1 H-Benzol m dazol - 2-vi l -

(C21H17N5Q 1. 25 H20)7e | cul ated 356, found 356.

i fi ndazol - 5-v11- 4- ﬁ@tﬂ'@mﬁﬁ‘?mﬁsﬁm@%%l‘ﬂﬁﬂd‘ﬂﬁm&t hvl - ami ne H 1)
NbCl, ' 11i F H 2) M I¢-Dibiofno-42methyl-pyridinex24e0d, @.64 Smd))=anll Sodjtim methoxide

H-Benzol m dazolg 3-o/k7 8 thidy WeRAERL 1R 2 Widkird of BIF ¥ mL) and MeOH (2 mL) in a
5 sealed tube at 180 °C for 24 hours. The reaction was allowed to cool and was
concentrated in vacuo. Purification by silica gel chromatography (100% ethyl acetate)
gave 1.10 g (61%) of intermediate 77a as a white solid. 'H NMR (300 MHz, DMSO-
ds) § 10.31 (s, 1H), 8.12 (s, 1H), 8.04 (s, 1H), 2.21 (s, 3H). Anal. (CsHgBINO) C, H, N.
(b) intermediate 77b- 3-Bromo-5-(4-methoxy-benzyloxy)-4-methyi-
10  pyridine:
Intermediate 77a (1.0 g, 5.3 mmol), tetramethylammonium 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 ethyl acetate. Organics
15 were washed with H,O and brine, dried (MgSQ,), and concentrated in vacuo.
Purification by silica gel chromatography (25% ethyl acetate/hexanes) gave 648 mg
(40%) of intermediate 77b as a white solid. 'H NMR (300 MHz, CDCls) 5 8.33 (s, 1H),
8.16 (s, 1H), 7.34 (d, 2H, J=8.7 Hz), 7.93 (d, 2H, J = 8.7Hz), 5.08 (s, 2H), 3.83 (s,
3H), 2.34 {s, 3H). Anal. (C4H1BINO,) C, H, N.
20 (c) Intermediate 77c- 5-[3-(1H-Benzoimidazol-2-yl}-1-(4-methoxy-benzyl)-
1 H-indazol-5-yl}-4-methyl-pyridin-3-ol:
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,
CDClg) 6 10.17 (s, 1H), 8.64 (s, 1H), 8.29 (s, 1H), 8.25 (s, 1H), 7.81-7.86 (m, 1H),
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pyridin-3-yl met hyl }-di methyl -am ne: The title conpound was prepared in 36%
yield fromexanple 72 and 10 di net hyl am ne by a synthetic nmethod anal ogous
to interRPGoptRegP80. 'H NWVR (300 MHz, DMBO-d6) b 13. 77pépuseknidyy 13- 02 (s,
1 H, 838842 (m 3H), 7.67-7.76 (m 2H), 7.50 (d,1 H J = 7.8Hz), 7.44
(dd,1 H, J =8.7,1.5Hz), 7.14-7.24 (m 2H), 3.48 (br s, 2H), 2.28 (s, 3H),
2.21 (s, 6H). Anal. (C23HggNg 0.8 H2O) C, HH N. M5 (ES) [mtH/z

cal cul ated 383, found 383. 15 Exanple 74: (5-1341 H. Benzol m dazol -2-vl)-1

| -i ndazol -5-vii-4-nethvl-ovrldln-3- vinethvl)-ethyl-amne HI 1) Al 19d,
THE 2) Q~k NHS NM 72 74 (a) Exanple 74- {5-[3-(1 H Benzol m dazol -2-yi)-1
H- | ndazol - 5- y134-749 (e, Hiy), 72]3-729611‘#6&/95@12&#?@"#%%@ 2, J28.7Fak title

compound vas sB132945 4. fels, 20 ot 4, ra@@(fm @@ aupnd  ethyl amine D%Oad&
syn et c netno ous [ e e

8 13. 76 (s, 1 m&gg’“ﬂ‘? 'f?f'@l)(p’s' %9'(@ -1Hgin &?ﬂé‘&ﬁf"r!ﬁ%‘a. 36 (s, 1
H, 7.74 (dpyAdimd-a: = 8.7Hz), 7.68 (d, 1H J = 7.5Hz), 7.50 (d, 1 H J =

7.5Hz), 7 5> (dd 'I}ﬂeztﬁgc(;m g%l?épégf_%dmiﬂ‘heﬁ e(rﬁmB-%&faroteé’hoﬁ%f(S 2H)

2.65 (q, H Anal .
( C29H22N6. 0. wtﬂw-aeﬂwnwawsfmemsmrme% s&a&!’“’@ss“ "M?%Jnd 383.
Exanpl e 75: (SbbMrit, BMSDad,)$ 1532400, 1-)13)015s,(1#H),D.ai (srerHh 8L43qs, riHliant4ds,v 1) - 11f

Vel B -7 1%%%%&5@ (Bt Poddi i 7Sifbn, T4, 2
1H, J=8.7, 1.5Hz), 7.17-7.22 (m, 2H) 2.09 (s, 3H). Anatl. (CxH1sNsO ¢ 0.3 H;0) C,
10  H, N. MS (ES) [m+H)/z calculated 340, found 340.
Example 78: 3-{1 H-Benzoimidazol-2-yl)-1 H-indazol-5-yi}-4-methyl-pyridin-3-

yimethvi}-isopropyl-amine

1) MsCl, THF
NH -] >—er,
2 (2e%)
15 (a) Example 78- {5-[3-(1H-Benzoimidazol-2-yl)-1H-indazol-5-yi]-4-methyl-

pyridin-3-yimethyl}-lospropyl-amine:

The title compound was prepared in 28% yield from example 72 and
isopropylamine using an analogous procedure to the preparation of intermediate 68b.
'H NMR (300 MHz, DMSO-d,) 8 13.76 (s, 1H), 13.01 (s, 1H), 8.48 (s, 1H), 8.42 (s,

20 1H),8.35(s, 1H), 7.74 (d, 1H, J=8.7H2), 7.68 (d, 1H, J=7.8Hz), 7.50 (d, 1H, J=
7.2Hz), 7.43 (dd, 1H, J = 8.7,1.5Hz), 7.15-7.25 (m, 2H), 3.79 (s, 2H), 2.80-2.86 (m,
1H), 2.27 (s, 3H), 1.07 (d, 6H, J = 6.6Hz). Anal. (C24HzsNs » 0.7 H:0) C, H, N. MS
(ES) [m+H)/z calculated 397, found 397.

Example 79: (5-Isoquinolin-4-yl-1 H-indazol-3-yimethylene)-pyrrol-1-yl-amine

8EM R

% == Y
p-TeOM , toluene —_— N
o (88%)
25 7oa b U _
(a) Intermediate 79a- 5-Isoquinolin-4-yl-1-(2-trimethyisilanyl-
ethoxymethyl)-1H-indazole-3-carbaldehyde:
The title compound was prepared in a manner analogous to the preparation of

intermediate 191, substituting a SEM-protection (see intermediate 3a) for the PMB-
30 protection of intermediate 19¢. 'H NMR (300 MHz, CDCls) 6 10.30 (s, 1H), 9.30 (s,

™
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B g82b 7Sa (T) 11 K MBI I}i WA TF& anisole NH/ H (37% 75b 75 / (a)
I nternmedi ate 75a- 5-Bronp- 3, 4-di nethyl -pyridine: The title conpound was

prepar ed freoogsiesgli br ono- 4- met hyl - pyri di ne and ---odonmet Rahg; r to the
procedure for internedi ate-§9a. 1H NVR (300 MHz,- 5 CDCL) 6 8S§i(5(m(‘-}7a

8.22 (s,1 H), 2.36 (s, 3H), 2.30 (s, 3H). (b) Interrredl ate 75b- 3-(1

H Benzol m dazol - 2-yl )-5-(4, 5-dl net hyl -pyridin-3- yl)-1-(4-nmethoxy-benzyl).1
*]1 ndazol e: The title conpound was prepared in 79%yvyield frominternediate
62b and internediate 75a simlar to the procedure for internediate 61c. 1H

NVR (300 Mz, 10 CDOI3) 8 10668,1% 8.64 (s,1 H), 8.40 (s, 1 H),
8.36 (s,1 H), 7HB§S5%(sH) A4S (s4fH), 9.00d1Hd= @rﬁ,zm),?ae g -tH, 7766m 5H), 6.81
(d, 2H, J = 4. Bidry), 7.51 &@d, (5 J=2), 0992)7#64?70(&&%),5%1%&29?363'(1)2H 2=16 (s,

3H). (c¢) Exarrp ( Oi
yl)-5-(4,5-di hﬁﬁfrogﬁgz}'\ﬁ g%ﬁ% 'dﬂfqﬁzgﬁkdazol e: 15 The tide conpound was
prepared in 37% i dhﬂnwmePQJGI&MUpOIMﬂtHGﬂrImNhybmm-ned| ate 75b in a

manner anal ggouﬁmman p,dﬁ?d. MHidRe> ds) 8 13.76 (s,1 H),
i S bt bl i g -
7 17-7.22 (m ®bip stirrad3ath pdoluriisiyifonie a8 (103ng) Mluen@:r(a hnl.) étGBIC ltbﬂﬂiﬁuré. 0 H2O C,
ECT:\IUSIC\)E/ 8548,)7 7ﬁ'ﬁ@*‘ $oilidn Wk doRdenithtdd F)q'aglﬁgnd é Wﬁi@? % W&é@g 268
H | ndazol - 5- vl F5°§XWWP“’2@?‘?R9FI L é"’e #’1\98“3 (BP?ﬁhsf F’Wﬂ'ed'akzﬁbas apeligw DCVDMVA 1
,r v H62 MG &b M NEBAG00 Mip CDCL) 5 9.31 (s, 1H), 8.77 (s, 1H), 8.58-8.60 (m, 2H), 8.09
(dd, 1H, J=7.2,0.9Hz), 7.92 (d, 1H, J=7.8Hz), 7.76 (dd, 1H, /= 8.7, 0.9Hz), 7.63-
7.70 (m, 3H), 7.18 {t, 2H, J= 2.4Hz), 6.26 {t, 2H, J= 2.4Hz), 5.85 (s, 2H), 3.66 (1, 2H,
J=28.4Hz), 0.97 {t, 2H, J = 8.4Hz), -0.02 (s, OH).
(c) Example 79- (5-lsoquinolin-4-yl-1 Hindazol-3-yimethylene)-pyrrol-1-yi-
15 amine:
The title compound was prepared in 68% yield by the SEM-deprotection of
intermediate 78b in a manner analogous to the procedure for example 41. 'H NMR
(300 MHz, DMSO-dg) 5 13.82 (s, 1H), 9.38 (s, TH), 9.09 (s, 1H), 8.52 (s, 1H), 8.41 (s,
1H), 8.24 (dd, 1H, J=7.2, 1.5Hz), 7.71-7.85 {m, 4H}, 7.61 (dd, 1H, J= 8.4, 1.5Hz),
20 7.46(t 2H, J=24Hz), 6.15 (1, 2H, J=24Hz). Anal. {C,HsNs) C, H, N. MS (ES)
[m+H}/z calculated 338, found 338.
mple 80: 2-[5-(5-Ethylaminomethyl-4-methyl-pyridin- 1H-indazol-3-yl}-

1H-benzoimidazole-4-carboxylic acid methylamide
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PMB NH H2SO4, TFA. amade NH (70onm) 76a 76 (a) Internmedi ate 76a-

3-[3-(1H Benzoi m dazol - 2-yl )-1- (4- met hoxy- benzyl )- 1

H- i ndazolw§oiisbest- et hyl -quinolline: 5 The title conpoupcr&infyepared in
86% yield frominternedi ate 62b and 3- brono-4-nethyl quinoline (see Kwon et
al ., Synthesis, 1976, 249) simlar to the procedure for Internediate 61c.
"H NVR (300 MHz, CDCig) 8 10.24 (a, 1 H), 8.94 (s, 1 H), 8.78 (s, 1 H,
8.25 (dd,1 H J =7.8, 0.3Hz), 8.14 (dd,1 H J =7.8, 0.3Hz), 7.75- 7.88
(m 2H), 7.64-7.70 (m 1 H), 7.45-7.57 (m 3H), 7.27-7.35 (m 4H), 6.91 (d,
2H, J 10 = 6.9Hz), 5.68 (s, 2H), 3.82 (s, 3H), 2.70 (s, 3H). Anal.
(Cg2H25N50 . 0. 15 H20). Gymsk, N. I(e,c,Zﬁ 3-[3-(1

H. Benzoi m dazof-p-¥) -1 2™%azol - m#%ﬂ-qw nol I ne: The title
conpound was pr¥pared In 2% yield b,y. the PVB eprotection of 15

internmedi ate 76main a manner anal ogous to the procedure for exanple 62. 'H
NVR (300 MHz, DMsO-d6) 8 13.81 (s,1 H), 13.06 (s, 1 H, 8.86 (s, 1 H),
8.55 (s, I H, 823 . (d, 1 H Jems 7.8Hz), 8.09 (d, 1 H J = 7.2Hz),
7.68-7.84 (m 3H), 7.55-7.59 H, 7.17-7. 23“'(Mm 2H), 2.66 (s, 3H).
Anal . (C24H1 3 H0 C wMB (ES fHfzy cal cul ated 376, found
376. 20 Exanpl & J7c5- 13- mﬁ 201 i 43y o ~g-¥1)!
HiAndazoi ' - 5-yl | ,,4 met hvhp 5°WO 01193268 PCT/ U801/ 01477 Br Br
DVF. MBOH. 180C - Ba, pH K2(I)6 GsslibUB aOaftm 5,‘1:(8196) () aF 778 itb PM

(Ph, Pd. KaPO4 HPDVA Bh 'N +dn M 92 h@e (89% eft PMB B | HZSO
TFg m W
/\N’M lulfnr ::; NH
80d

(a) Intermediate 80a- (5-Bromo-4-methyl-pyridin-3-yimethyl)-ethyl-amine:
The title compound was prepared in 95% yield from intermediate 72a and
ethylamine using an analogous procedure to the method outlined for the preparation
5 of intermediate 68b. 'H NMR (300 MHz, CDCl;) 5 8.59 (s, 1H), 8.37 (s, 1H), 3.83 (s,
2H), 2.73 (g, 2H, J= 7.2Hz), 2.48 (s, 3H), 1.16 (t, 3H, J=7.2H2).
(b) Intermediate 80b- 5-Bromo-4-methyl-pyridin-3-yimethyl)-ethyl-
carbamic acid dimethyl-ethyl ester:
Intermediate 80a (850 mg, 3.7 mmol) was stirred in a solution of THF (80 mL)
10 and 1 NNaOH (10 mL). Di-fertbutyl dicarbonate (1.09 g, 5 mmol) was added, and
the reaction stirred for 2 hours at room temperature. The solution was diluted with
ethyl acetate. Organics were washed with H,O and brine, dried (MgSO,), 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, CDCI;) 6 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=7.2Hz). '
(c) Intermediate 80c- Ethyl-[5-(3-formyl-1H-indazol-5-yl)-4-methyl-pyridin-
3-yimethyl] carbamic acld dimethyl-ethyl ester:
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(479% 770 77 (a) Internediate 776- 5-Brono-4-nethyl-pyridin 3-ol:

3, 5-Di brono-4-net hyl -pyridine (2.42 g, 9.64 mmol) and sodi um net hoxi de
(3.12 g, 5 were stirred in a mxture of DMF (8 OH (2 m)
inab sealzmg {Eggées) at 180 C for 24 hours. The reaetion &*@?&M to cool
and was concentrated in vacuo. Purification by silica gel chromatography
(100% et hyl acetate) gave 1.10 g (61% of internediate 77a as a white
solid. "H NWR (300 MHz, DVsO cfa) 8 10.31 (s,1 H), 8.12 (a,1 H), 8.04 (s,
1H, 2.21 (s, 3H. Anal. (CBH(r)BrNO C, H N (b) Internediate 77b-

3- Brono- 5- (4- net ho) (y- benzyl oxy)-4-nethyl 10 pyridine: Internediate 77a
(1.0 g, 5.3 mol), Iretmlami;hwhmampamuum'adﬂem&&immmediﬂeié’aémvt), and

ot assi um car bf?ﬂé% 0 ni).

B Met hoxybenzy ?%I‘I W%Tﬂ%éof\ihgme)?u)gg&ﬁ]mﬁeﬁaﬁ%ﬁ Wﬁgﬁg B reaction

stirred at 55 €DCh}S W.37dariH), 8138ds,Ib), 6135l 1Vlh§2§|($.ﬁl'lba49\/(ddhﬂdswg67 acet at e.

Organi cs 15 websHypsedsnth/oHIB8RAMoHI) 165, 2Hriafd B sappgponcent rat ed
0

W L P A A PRV TR 0 G solid. 1
H NVR (300 Mz, co@ummeanemeamahqu-[1-(&m¢q-bénm)-s-@ 34 (d, 2H, J = 8.7
Hz), 7.93 (d, . 3

el (Cl4H14Br ""ﬁ'°m‘.“’°z'%° Z&ls'ﬁ% a6l &4 "@‘“}’?‘?Tﬁ'a (s 3.

H Benzol ni dazoV'M®! WP’(‘!{%@ er 1 H-| ndazol -

yij - 4met hyl - pyri di rhaditd com'bbmdtw&lpfepmeﬁmmyemﬁomihwm 8oe 8% yiel d from

o o o8 G Bk A P oL B 1 1 )
8.29 (s, 1 H), aaplieajion Comppynds angRhapmaneutica| Gomppsitions donjuhitifing Sreis
PCT/ US01/ 0147 7Kindse8 and Metholistior Btid)r,Usd", 152 i1 0(16p. 58Hine 26; aP& p.(!id nnalrb J —3
576 (5, 3y, B %ﬁﬁ% o Zof o o2 go?'s ghfiﬂ BoaRdor. 2y 1
| fi ndazol - 5-yI pyrafe f?@?ﬁmfemmﬂue Wbsvmﬂwsm re for iptermesintl7 cha pr epar ed
i'n I47% yi e?g ?umnlmowﬁ’z ctam;,)cz)s F1060i ()0.3ph, 10i20 (£ bITRlios 6:7%4) ws-asﬁgngg; 8
13.74 (s, 1 . “@é%%‘*gié%ﬁ 73 TS 797 g0 gty 1 ¥ il dd) 1 ¢
7.98 (s, 1 Q7H, 2 18, 12Ha), 724 m.S.3H), 6BEHLEH, J 7 66iz), 565 (s11.4), ssafsl ( bs, 1
, 7.45 (dd oéH)thﬂ(bs 2H),73.70 (8, 3H),3.27-(B¢/ 214), 842 (d0.9RH) = 2808, 4.66 (a3H) - Anal .
(OCCH, SNSO. 0. 35 H20)_ L8Hz), 2.20 (s, 2.1H), 2.21 (s, 0.0H), 1.48 (s, 9H), 1.1 (1, 3H, J = 6.9Hz).
20 (e) Example 80- 2-[5-(5-Ethylaminomethyl-4-methyl-pyridin-3-y1)-1 H-
indazol-3-yl}-1H-benzoimidazole-4-carboxylic acid methylamide:
The title compound was prepared in 36% yield by the PMB-deprotection of
intermediate 80d in a manner analogous to the procedure for example 62, with a final
purification by preparatory HPLC {0.1% TFA-ACN/0.1%TFA-H.0). ‘H NMR (300
25  MHz, DMSO-dy) 5 14.02 (s, 1H), 13.62 (bs, 1H), 9.72 (bs, 1H), 8.88 (bs, 2H), 8.63 (s,
2H), 8.44 (s, 1H), 7.83-7.88 {m, 2H), 7.72 (d, 1H, J=7.2Hz), 7.52 (dd, 1H, J=
8.4,1.5Hz), 7.36 (t, 1H, J=7.8Hz), 4.33 (bs, 2H), 3.15 (q, 2H, J=7.2Hz), 2.90 (d, 3H,
J=4.5Hz), 243 (s, 3H), 1.27 (t, 3H, J=7.2Hz). Anal. (CosH2sN,;O% 3 TFA) C, H, N.
MS (ES) [m+H}/z calculated 440, found 440.

30 Example 81: Ethyl-4-fmethyl-5-[3-(4-methyisulfanyl-1 H-benzoimidazol-2-yl)-1 H-
indazol-5-yi}-pyridin-3-yimethyl}-amine
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10 HL N. M5 (ES) [mtH]/z cal cul ated 340, found 340. Exanple 78: 154341

H Benzoi m dazol -2-vil -1 Hindazol -5-vll-4-nethyl-pyridin-3-

vi met hvl lwbegssepvi -anine HH -kNH I 1) MSMIHF Y8NH NH ggr1/usoifdisrz 15 (a)
Exanmpl e 78- {5-[3-(1 H Benzol m dazol -2 yl)-1 H4ndazol - 5-yl ] - 4- et hyl - :
pyridi n-3-yl met hyl }-1 ospropyl -am ne: The title conpound was prepared in 28%
yield fromexanple 72 and isopropylam ne using an anal ogous procedure to
the preparation of internmediate 68b. 'H NVR (300 MHz, DVSO de) 8 13.76 (s,
1 H, 13.01 (s, 1 H, 848 (s,1 H, 8.42 (s, 201 H, 8.35(s,1 H, 7.74
(d, 1 H J =8.7Hz), 7.68 (d,_1 H, J=78Hz, 7.50 (d, 1 H J = 7.2Hz),

7.43 (dd, 1 H, I 8o/, LeaHz) . Jwgzmzapm 3.79 (s, 2H), 2.80-2.86 (m
1 H, 2.27 (s, B, 1.%p'e ') EORSE®) CANAl . (C2. H24Ng 0.7 H20) C.
H N M (ES) [mf / z el cul e 397¢ef ound . Exanpl e 79:
(5-isoauinolin-4-yl-1 H indazol -3-vl net hyl enel -pvrrol -1-vl-amne FEMH

TW THF p-TBOH. tol uene (89% 25 t 79b 79 (a) Internedi ate 79a-
5-1soqui nolin-4-yl-1-(2-trgmaet h MHI'anyl et hoxynmet hyl ) -1

H i ndazol e- 3- car bal deh w The tisis"® conpound was prepared in a manner
anal ogous to th€\r At Tion of suvd. s er medi ate 19f, substituting a
SEM protection (s€€ Wnterdedi at egdp) for the PMB- 30 protection of
internedi ate 19c. 'k NVMR (300 MHz, CDCI9) 810.30 (s, 11-1), 9.30 (s, 137
[ V\001133268 PCT/ #®0O1/ 01477 1H), 8. 54 (,1 H, 8.48 (s,1 H), 8.08

(dd, 1H, J 6.6,.2]4 7.86 (dd, 1 H;/\ ‘ N. 6Hz), 7.81 (dd,1 H J =
8.7, 0. 9Hz) 7. 3HE™® (s, 72K J 3. 66 (t, 2H J = 8.4Hz),
0.97 (t, 2H, J CaHz)X X'0. 02 ¢, 9H). (b) Nokdi at e 79b-

[ 5-i soqui notin-4-yi-1- ri methytsiianyl - ’/

4

| H | ntazol - 3yl met hyl ene] -pyrrel -9 yl -am ne:

(a) Intermediate 81a- 3-Methylsulfanyl-2-nitro-phenylamine:

3-Chloro-2-nitro-aniline (1.0 g, 5.8 mmol) and potassium carbonate (880 mg,
6.4 mmol) were stirred in dry DMF (15 mL) in a sealable tube at 0 °C. Methanethiol

§ was bubbled through the solution for 4 minutes. The tube was sealed and the

reaction stirred at 122 °C for 16 hours. The cooled reaction was diluted with H.O and
extracted with ethyt acetate. Organics were washed with brine, dried (Na;SO,), 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, CDCls) § 7.21 (t, 1H, J = 8.1Hz2), 6.55 (d, 2H, J = 8.1Hz),
5.93 (bs, 2H), 2.42 (s, 3H). Anal. (C;HgN20.S) C,H, N, S. -

(b) Intermediate 81b~ 3-Methylsulfanyl-benzene-1,2-diamine:

The title compound was prepared in 96% vield from intermediate 81a similar to
the hydrogenation procedure outlined for intermediate 8a’. 'H NMR (300 MHz,

15 CDCls) 4 6.93-6.97 (m, 1H), 6.63-6.70 (m, 2H), 3.71 (bs, 4H), 2.36 (s, 3H). Anal.
(CsHoN2S) G, H, N, S.

(c) Intermediate 81c- Ethyl-{5-[1-(4-methoxy-benzyl)-3-(4-methyisulfanyl-
1H-benzoimidazol-2-yl)-1H-indazol-5-yl]-4-methyl-pyridin-3-yimethyl}-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,
CDCls) 3 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 (t, 1H, J= 7.2Hz), 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),

i
et hoxynet hyl)
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I ntermedi ate 79a (400 ng, 0.99 mol) and 1-aminopyrrole (98 ng, 1.2 nmol)
were stirred with p-tolunesulfonlc acid (10 ng) in toluene (6 n) at 80 C
for 2 hour swooiifessol uti on was concentrated in vacuo and ppyiusbiaghby silica
gel chromatography (50% ethyl acetate/hexanes) t.0 give 410 ng (89% of
internmediate 79b as a yellow 10 oil. 11-1 NWMR (300 MHz, CDCI3) 89.31 (s, 1
H, 877 (s, 1H), 8.58-8.60 (m 2H), 8.09 (dd,1 H J =7.2, 0.9Hz), 7.92
(d, 1 H J =7.8Hz), 7.76 (dd,1 H J =8.7, 0.9Hz), 7.63- 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,

= 8.4Hz), 0.97 (t J =84 -0.02 (s, . (c) Exanpl e 79-
\(]5- ?soqul) nol i n-34{%ﬁf?4£b'i3rﬁé§'di2-@-z%ﬁsr@$ RYk: @1%5531 g‘ﬁ% 81&’%' §/-PH£¥§4&‘-M ne: The
title conpound Wb, 32248t 1149 (63,121 (LIS < 8:8HZBEM depr ot ecti on of mo1n
i i 79b | ) e 41,
NV (300 M. Dys Aot g ity S1o e o Rfiif i ihilBy” - o
(s, 1 H), 8.412(%,‘51 '1"'#“,"5'8'.1?1"1'& -yimeihylhaming: > 1 51°17), 7.71.7.85 (m
4H), 7.61 (&d, 1 H, Thb tile Gorpoudd esZreparsd i 2586yiéld bytﬂHPMQ?deBroﬁb’i&n.l of 6. 3-53%'[8,
2H, J=2.4Hz). Aﬂ?}“ : , iAwl e 1
found 338. )Exa' e%é&ﬁ%?%gétaﬂgﬂ%F\oﬁ%é'ﬁdy'zk%f%T@%s%dﬂH@vll-1 H
| ndazol - 3-v11- %M%HM@H@?&S@AHE@&@K@AHks-&(wim.MBgﬂ_;)C&SQ&%B( \é\?%
01/53268 .PCTI USRS, 7O84d, 1HIPLBPHA) 7.80NdHH, UN ¥ROBE)H 30 @, TH, S~FEHHS
?gg% 720 FVB PhPin IL7 i, blob (il b5 5 868 S, 1955, 5 ?9.:'_7'.22(})-!':)‘[?%%6 20C. 16 h
10 (s, 3H),2.28 (s, 3H), 1.08 (t, 3H, J=7.2Hz). Anal. (C24H24NsS « 1.5 H,0) C, H, N, S.
MS (ES) [m+H)/z calculated 429, found 429.
Example 82: N- S-Ethylaminomethyl-4-methvl-pvridin-3-yi)-1 }#-indazot-3-
-1H-benzoimidazol-4-yl}-acetamide

X M:
o =5

(85%}

B 2
25h
NOz 98%)
8oc H,S0,, TFA, niscia
6%}
H H
B

82

15 (a) Intermedlate 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, CDCly) § 9.04 (s, 1H), 6.35-6.49 (m, 3H), 4.38 (bs, 4H), 2.00 (s, 3H).

20 (b) Intermediate 82b- {5-[3-(4-Acetylamino-1H-benzolmidazol-2-yl)-1-{4-
methoxy-benzyl)-1H -lndazoI-s-yl]-4-methyl-pyrldln-3-ylmethyl}-qthyl-carhamic
acid dimethyi-ethy| ester:

The title compound was prepared in 65% yield from intermediate 82a and
intermediate 80c similar to the procediire for intermediate 7¢’. 'H NMR (300 MHz,

25 .CDCl;) 8 12.35 (bs, 1H), 10.80 (bs, 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]J/z calculated 660, found 660.

(c) Examiple 82- N-{2-[5-(5-Ethylaminomethyi-4-methyl-pyridin-3-yl)-1+
indazol-8-yl}-1 H-benzoimidazol-4-yl}-acetamide:
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PMB B NHs NHg | | aWur, DMF NH BOC 800 80d N H2SO»4, TFA. anbole nH )
(a) Intermedi ate 80a- (5-Brono-4-nethyl-pyrldin-3-ylnethyl)-ethyl-am ne:

The W cowpoussdesras prepared in 95% yield from | nt er nedpetresoi@dssrand

et hyl am ne using an anal ogous procedure to the nmethod outlined for the
preparation 5 of internediate 68b. 1H NWVR (300 MHz, CDClI9) 88.59 (s, 11-1),
8.37 (s, 1H), 3.83 (s, 2H), 2.73 (g, 2H, J, = 7.2Hz), 2.48 (s, 3H), 1.16
(t, 3H, J = 7.2Hz). (b) Internedi ate 80b- :

5- Br ono- 4- net hyl - pyrl di n- 3-yl nmet hyI) et hyl - carbam c acid di nethyl -et hyl
ester: |Internedi eBO 850 ) ed in a solution of THE
(80 nL) 10 and 1 @'f(' ﬁ%"”?ﬂ“’ ¢ ﬁwﬁﬁ%&ﬁm&m (°Y 09 g, 5
mcl ) was adatwmedtaﬂszbhlammtanalogemstomwcedurefommmplﬂz THNMR enper at ure.
The sol uti on( cy‘)vggéh(seﬁﬁyéﬁ%eﬁ.@t g,g \Aﬁ_rieyvashed wi th H20

and brine, ur| i cation by

silica gel cm K%ﬂziyhﬂgb}@efﬁ?/(d zﬁc’été?'éﬁ)ﬂé&(héﬁ’)ﬁgﬁ#@z)?‘bé“rrg (629% of
i nt er nedi gt e (§2H),3273q, 2Hp £ 78HE), 2.431(S\BIF, 2.22 (s38), Ve (t, IHULF5HZ).8. 60 (s, 1

H, 8.24 (s, Igd—%o) bs, 2H), 2.39 (s, 3H), 1.47 (s,
oH), 1.05 (t, @‘"’”ﬁ"‘*@% A '%F 4e4$’med| ate 80c- Ethyl -[5-(3-fornyl -1
H i ndazol 5- mple,§3; alai 28zeRam c acid dimet hyl - et hyl

ester: 139 WO 01/ 53268 PCT/ U801101477 The title conpound was prepared in

85%yield frominternmediate 19e gnd_lLntermedi ate 80b simlar to the

procedure for internmediate 61lc. 'JH (300 MHz, CDCI$) 8 10 27 (s,1 H),

8.38 (s,1 H, 8.35 (s,1 H), 82¢§ HH) | 749(dd 1 Bem] 8.7, 0.6Hz),

726-7.51 (m 3H), 6 BEeM (dd, 2H F6.6, 2.1 Hg), GAN (S, 2H), 4.53 (s,

2H), 5 3.79 (.93NNg. 24 ( b&PhePl NeLOL8 (s, g 4N OH),1.10 (t, 3H,

J= 7.2H2) . (N gderedi at oMb doRm 8P (5. 11 y- benzyi ) - 3- (4-

met hyl car banmoyl -1 H penzoi m dazol - 2-yl)-1 H | n&2p

5-yl]-4-nmethyl-pyrl n@ yl met hy®¥%- car bami ¢ acid di
1d 83a

B&by/| - et hyl ester:

TBAF, THF, 60 °C

-

95%

10
(a) Intermediate 83a -5-(2,6-Difluorophenyl)- 3-phenyl-1-[2-
(trimethyisilanyl)ethoxymethyi]-1 H-Indazole: _
By a synthetic method analogous to intermediate 11e, palladium catalyzed
coupling of intermediate 11d with 2,6-difluorophenylboronic acid yielded 83a (65%) as
16 apale yellow foam: 'H NMR (DMSO-d;) § -0.09 (s, 9H), 0.84 {t, 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 Hz2), 7.44 (1, 1H, J= 1.3,7.2
Hz), 7.47-7.58 (m, 4H), 7.92 (dd, 1H, J= 0.5, 8.8 Hz), 7.98 (dd, 2H, J= 1.3, 8.2 Hz),
8.14 (d, 1H, J=0.5 Hz).
(a) Example 83 -5-(2, 6-Dlﬂuorophenyl)- 3-phenyl-1 H-indazole:
20 Similar to example 7’, treatment of 83a with tetrabutylammonium fluoride
afforded 5-(2,6-difluorophenyl)-3-phenyi-1 H-indazole 83 (95%) as a yellow solid: : 'H
NMR (DMSO-d;) 3 7.23 (dd, 2H, J= 8.1, 8.3 Hz), 7.40 (&t, 1H, J= 1.3, 7.2 Hz), 7.43-
7.56 (m, 4H), 7.70 (dd, 1H, J= 0.6, 8.7 Hz), 7.98 (dd, 2H, J= 1.3, 8.4 Hz), 8.11 (d,
1H, J = 0.6 Hz), 13.38 (s, 1H). Anal. {C1oH:aNoF2) C, H, N.
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The title conpound was prepared in 78%yield frominternedi ate 600 and 2-
10 am no- N-net hyl - 3-ni tro- benzam de (Found in: Kania, Braganza, et at.,
patent appid ¢adsggn " Conpounds and Phar maceuti cal - Conpospéirosuieisas

I nhibiting 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

Serial No. 60/142,130, filed July 2, 1999, incorporated by reference
herein in its entirety.), simlar to the procedure for internediate 7c'. 'H
15 NWR (300 MHz, CDCI3) 8 11.50 (a, 0.3H),10.21 (s, 0.7H), 9.86 (bs,1 H),
8.36-8.57 (m 3H), 8.18 (dd, 0.7H, J = 7.8,1.2Hz), 7.97 (dd, 0.3H, J =
7.8, 1.2141), 7.63 (dd, O0.7H, J =7.8, 1.2Hz), 7.24 (m 5.3H), 6.88 (d,
2H, J = 6. 3Hz)ExampfeB4{ 5-Anind-3)2-Prrdivi)-1BindatbléH) , 4.57 (bs, 2H), 3.79 (s,
3H), 3.27 (bs, 2H), 3.12 (d, 0.9H, J = 4.8Hz), 3.06 (d, 2.1 H J = 4.8Hz),
2.29 (s, 2.1 H, 2.21 (s, 0.9H),1.48 (s, 9H), 1.11 (t, 3H, J = 6.9Hz). 20
(e) Exanple 80.2-[5-(5-Ethyl am nonet hyl - 4- net hyl| | din-3-yi}1l H

| ndazol -3-yl]-1, ben olhhdazol ﬁnzﬂnacg@i.,boxyl ic a t hyl am de: The title
conmpound was prg‘p 6% y+eld—by—the eproyection of internediate
80d in a manner an us to the ﬁ?’bcedure for exafpl¥ 62, with a final
purification by preparatory HPLC (0.1% TFA-ACN 0. 1, TFA-H20). 'H NWR (300 25
MHz, DMSO-de) 8 14.02,.a,1 H), 13 62 (bs,1 H), 0.%% (bs, 1 H), 8.88 (bs,
oH). 8.63 (s, 2H). S (s,1 H, 7.83-7.88 (m 2H), 7.72 (d, 1 H, J =
7.2Hz), 7.52 (dd, 1 H J = 8.4,1.5Hz), 7.36 (t, H J = 7.8Hz), 4.33 (bs,
2H), 3.15 (q, 2H, J = 7.2Hz), 2.90 (d, 3H, J = 4}BLFYC.ERA43 (s, 3H), 1.27
(t, 3H J = 7.2Hz). Anal. (C2sH N O3 TFA) C, H N M (ES) [mtH]/z

cal cul ated 440, found 440. 30 Exanple 81: %

Et hyl - 4-finet hvl -5-f3-(4-net hyl sul fanyl -1 Hbenzoi m dazol -2-yl)-1 !'f

i ndazol -5-vl | -pvrldl n-3-yl met Wm ne 140 WO 01/5g268 PCTIUSQO /01477

142- 10% PdC K gCQ C. B NEMH[CcNSh N - (8) 8le NHz (91M
81b NH2 NH6 PMB sufdDMVE BOC (80%)y MB NH
a5 84
5 By a synthetic method analogous to intermediate 18e¢, hydrogenation of 5-

nitro-3-(2-pyrrolyl)-1 H -indazole 18b’ over 10% palladium on carbon afforded 5-
amino-3-(2-pyrrolyl)-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= 1.5, 2.4 H2), 6.76 {dd, 1H, J=1.5,2.6
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 H2z),
10 11.16 (s, 1H), 12.45 (s, 1H). Anal. (Cy1H,oN4#0.2 ethyl acetate) C, H, N.
Example 85: 5-(Benzylamino)-3-{2-Pyrrolyl)-1H-indazole
Benzaldshyde (100 mg, 1 mmol) was added to a solution of 5-amino-3-(2-
pyrrolyl)-1H-indazole 84 (100 mg, 0.5 mmol) in EtOH (100 ml). The resuftant solution
was stirred for 2 hours at ambient temperature prior to addition of NaBH;CN (50 mg,
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 HO (200 ml} and extracted with ethyl acetate
{2 x 100 mi). The combined organic extracts were dried over sodium sulfate and
concentrated. Silica gel chromatography (60% ethyl acetate/hexanes) provided 85
(21%) as a beige solid: *H NMR (DMSO-d;) 5 4.33 (s, 2H), 6.11 {dd, 1H, J=2.5, 2.6
20 Hz),6.38 (dd, 1H, J= 1.5, 2.5 Hz), 6.74 (dd, 1H, J= 1.5, 2.6 Hz}, 6.81 (s, 1H}, 6.91
(dd, 1H, J= 1.9, 8.9 Hz), 7.17-7.36 (m, 5H), 7.43 {d, TH, J=8.9H2),745 (d, 1H, J=
1.9 Hz), 11.13 (s, 1H), 12.48 (s, 1H). Anal. (C1gHysN90.33 H;0) C, H, N.
Example 8§6: 5-(3-Methoxyphenyl}-3-(phenyi)}-1H-indazole
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H280 TFA 6n o o ~~ 1 | BOCNH NH -lob Inc (a) Internediate 8la-
3- Met hyl sul fanyl - 2-ni tro-phenylam ne: 3-Chloro-2-nitro-aniline (1.0 g, 5.8
mol ) andydei/asg@ um carbonate (880 ng, 6.4 mMol) were pdrwsoedarn dry DVF
(15 mM-) in a sealable tube at 0 C. Methanethiol 5 was bubbl ed through the
solution for 4 mnutes. The tube was sealed and the reaction stirred at 122
C for 16 hours. The cooled reaction was diluted with H20O and extracted
with ethyl acetate. Organics were washed with brine, dried (Na2S»4), and
concentrated in vacuo. Purification by silica gel chromatography (33% et hyl
acet at e/ hexanes) gave 950 ng (89% of internediate 8la as a bright
red-orange 10 solid. "H NWR (300 MHz, CDCI$) 8 7.21 (t, 1 H J = 8.1 Hz),
6.55 (d, 2H, J =8.1 Hz), _5. 9@ (bs, 2H), 2.42 (s, 3H. Anal. (C7/HBN202S)
C H N S (b Intﬁhrredi H 3- Met hyl sul f ageml - benzene- 1, 2-dl am ne: The
title conpound w@sprepared ™ ¥n 96%vyield fr 'Nﬂterrredi ate 8la simlar to
t he hydrogenati D oced@j’é@%gd ' diate 9a'. 'H NMR (300 MHz,
15 CDCI3) 8 6Y93°6.\97 (m1 -6.7 m 2 3.71 (bs, 4H), 2.36 (s,
3H). Anal. (C7H10) C. Hah S (c) Interne e 8lc-
Et hyl - (5- (1- (4- vt NOXy- benzyl ) - 3- (4- met hyl swef anyl - 1
H benzol m dazol -2-yl)-1
*i ndazol -5-yl ] -4-net hyl - pyri di WI nmet hyl } -carbam ¢ aci d di nmet hyl - et hyl
ester: 20 Theapis ik, 606 0NMPOL th pNepared in 80%yield frominternediate 81
b and internediate 80c Si ar to\the procedure for internediate 7¢c'. 'H
NVR (300 MHz, Gk 3) 8 10.7 |—|),10. 12 (s, 0.4H), 8.64 (s, 0.4H),
8.59 (s, 0.6H), 8.47 (s,1 H, 8.3F(s,1 H, 7.72 (d, 0.6H, J = 7.5Hz),
7.45 (t, 1 H J =7.2Hz), 7.19-¥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), 141 WO

01/ 53268 PCT/ US - ! , 3.26 (be, 2H),
2.67 (s, 1.21- 1%2%%'??&5&3;%@(@2*2'@& éi'e"y?%ﬂ)"'ﬁ"f 2H23,1.8H),(1?49 (H)s
oH), 1.158 (t(t,""él,‘v‘%’"ﬂy' .M?‘P‘%ﬂ)‘"ﬂﬂ fez g1-

Et hyl - 4- (et hyl - By & Synthbticnpetpd ouittérmesiiate T1b.maliasium chdalyzied coupling of 1

H-i ndazol - SptbryeBidfel 198 Rt 3% bayidRanicidJielle® séd (4b%) s9APpaeInd was
prepared In 25%vyi eI,lgH%tPhe PMB- depr.ot ecti 0

manner anal Jglsolid; KO %—W‘&As'é’k'ir?;ﬁ“gf- %‘E}_J; %Hﬂgg%%%%ﬁg , e
DVBO- de) 813= 8/@BH£)s5.88s, 284(7.24:7.34 bin, 41, 743B-7.56 (fn, #H1), 784@41H,5/=18.31z), 8. 39 (s,
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;) § 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), 8.20 (d, 1H, J= 0.3 Hz), 13.27(s, 1H). Anal.
(C20H1sN20#0.2H,0) C, H, N.

yimethyi}-isobutyl-amine

H

1) MsCl, THF
i 2) £BuNH

81%)

20 (a) Example 87- {5-[3-(1H-Benzoimidazol-2-yl)-1 H-indazol-5-yi]-4-methyl-
pyridin-3-yimethyl}-isobutyl-amine:
The title compound was prepared in 81% yield from example 72 and
isobutylamine using an analogous procedure to the preparation of intermediate 68b.
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H, 7.75 (d,1 H J = 8.7Hz), 7.44 (d,1 H J = 8.7,1.8Hz), 7.30 (d,1 H J

1

= 7.8Hz), 7.19 (t, 1 H J=7.8Hz), 6.99 (d, 1 H J = 7.2Hz), 3 82 (s, 2H),
2.66 (g, 2H, WO utspe®PHz), 2.56 10 (s, 3H), 2.28 (s, -3H), 1.08 3H, J =
7.2Hz). Anal . (C24H24NOS 1.5 H20) C, H, N, S. M (ES) [ OUSHEL | 2t od
429, found 429. Exarrple 82: ' -

*t 2-15-t5- Et hvl am nonet hvl -4-net hvl -dvridin-3-vil-Ilfindazol-3- y |-1

H benzol m dazol - +4-vi | - acet ami de I‘ﬁ““ﬂ%&’m tsssc} eoc HsSO, 7FA, enote
texa tab MO H 15 (a) Internediate g (‘2 3-dl am no- phenyl ) - acet am de:
The titre conmpound was prepared in 98%yield from N (2-am no-3-nitro-

ng@){emtmws)ssewtéam)eysazt(s.am),,ssh(seimra‘zz@c .Perkf Trans 1,(:;988, o
s, t nation o I nt er nedl at e a' .
ML e R e X e R S SR et
2. 6Gh 748 (ddsm J?@”»GE"'ZM 'ﬁ!‘b‘r’ Aeam, m:i@@&s. 2H), 2.49 (bs, 2H),
{5(£%H$47§qeiw(hamﬁ@9dfda¢mng éﬁw Ny <4 4,0) BBt hoxy-benzyl ) -1 H

-1 ndazol -5 ﬁl ¥ } ethyl -carbam c acid

di n@?l@sﬁ)[@ﬁ cajcylated 411 ?f‘l‘l e corrpound was prepared in 65%vyield from

I Ninplerd8d {31 FrBen2cimidakol2enitindhrol-Sqil-4anethylyridin-3t he procedure for
m%@%'. "H NVR (300 MHz, 25 . COClI3) 812.35 (bs,1 H), 10.80 (bs,
I . (. 90-3. (m 4H), 6.76-7.46 (m 8H), 5.60 (bs, 2H), 4.51 (bs, 211),
3.78 (s, 3H), 3.61 (bs, 2H) {3.19 (bs, 3H), 1.74 (bs, 12H), 1. 18 (bs,
3H). M5 (ES) [mwHyz cal cul at dd 660 ound 660. (c) Exanple 82-

N-{2-[ 5- (G-{Et M nogwed y | - 4{"gt yrIdIn 3-yl)-1 H- Indazol-3-yl]-1
Hoenzol ni |} 288 am | dE YT42\0 01/53268 PCT/ US01/ 01477 The title
conpound was ,pr%red TH 6% yie d by\ilhe PMB- deprotection of i nternedi ate
82b in a manner al ogous to the proure for exanple 62. "H NVR (300
MHz, MeOD-d4) 8 8.64 (s,1 H), 858 (s,1 H, 845 (s,1 H, 7.8 (d, 1 H J
8. 4Ha) Exa‘mﬂi8Q-d(5-[awsehzdﬂd&hza-ylyimadys-mmmyl-7. 2Hzy, 7.34 (t, 1 H J

t ﬁénz@l—‘rﬁln 2H), 3.27 (q, 2H, J = 7.5Hz), 2.43 (s, 3H), 2.22 (s,
F@ Sifhotnfn- =7, 5Hz)ﬁ% (ES) gm’rlﬁlz cal cul at ed 440, found 440,
Exan{ﬂeé'"% m@?“("iwﬁsﬁﬂam?r"b Weld fromexppple (4 and 1 i ndazole F OH
_1izylamine similar to intermediate 68b. *H NMR (300 MHz, DMSO-d;) & 13.77 (s,
), 13.02 (s, 1H), 8.51 (s, 1H), 8.42 (s, 1H), 8.38 (s, 1H), 7.74 (d, 1H, J = 8.7Hz),
81{d, 1H, J=7.6H2), 7.50 (d, 1H, J = 7.5Hz), 7.16-7.44 {m, 8H), 3.90 (bs, 4H), 2.23
3H). Anal. (CasH24Ns @ 1.2 Hy0) C, H, N. MS (ES) [m+HJ/z calculated 445, found

2.
ample 89: 2- 1H-Benzoimidazol-2-yl}-1 H-indazol-5-yl}-4-methyi-pyridin-
Imeth mino)-ethanol
uo\L )
1) MsCl, THF

2 ’*"\_N"E I

7 {54%) ®

(a) Example 89- 2-({5-[3-(1H-Benzoimidazol-2-yl)}-1 H-indazol-5-yI}-4-
ethyl-pyridin-3-yimethy(}-amino)-ethanol:

The title compound was prepared in 54% yield from example 72 and
hanolamine similar to intermediate 68b. *H NMR (300 MHz, DMSO-d;)  13.78 (s,
4}, 13.01 (s, 1H), 8.54 (s, 1H), 8.43 {s, 1H), 8.42 (s, 1H), 7.75 (d, 1H, J=8.7Hz),
87 (d, 1H, J=7.5Hz2), 7,51 (d, 1H, J=75Hz), 7.43 (dd, 1H, J=8.7,1.5Hz), 7.15-
23 (m, 2H), 4.82 (bs, 1H), 4.03 (s, 2H), 3.60 (d, 2H, J = 2.7Hz), 2.87 {t, 2H, J =
7Hz), 2.29 (s, 3H). Anal. {C23H2:N:O » 0.1 H,0) C, H, N. MS (ES) [m+H}/z
alculated 399, found 399.
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168 OHSEM SEMF \ N (Ph3P)4Pd, Na2COF ° N 1./ N H20, dioxone, 90 C F’
65% 11d 83a H F N TBAF, THF, 60 C/N 01/1 95%/ F 83 10 (a)

| nt er medivpd g$33eg - 6- (2, 6-Di f1 1 uorophenyl ) - 3-phenyl -1 - [ Betusor/o1477
(trlmethylsilanyl)ethoxymethyij-1 H I ndazole: By a synthetic nethod

anal ogous to Internediate lie, palladiumcatal yzed coupling of

internmedi ate 11d with 2, 6-di fl uorophenyl boronic acid yiel ded 83a (65% as
15 a pal e yel |l ow foam 'H.NI\/R (DMSO-d8) 8 -0.09 (s, 9H), 0.84 (t, 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), 7.44 (tt, HJ—13 7.2 Hz 7.47-7.5 4 72dd 1H J
0.5, 88H§E ipleS0 ... ) gzl ?1( benzoimide « ( 05HZ)
(a) ExanpleWropheny ) 3- phenyl 1 H-Indazole 20 Simlar
to exanple 7', treatnent of 83a woth t et rabut yl amoni um fl uoride afforded
5-(2,6-difl uo ophenyl) - 3- phenyl - I-| ndazol e 83 (950,% as a yell ow
solid: :'"H NYRygD¥SO dé@cHSe, 7 o2 Z 2H, J§8NH;L,083H2,740(tt1H,J
=1.3, 7.2 , 2 N J'@mﬂ‘d = 8.7 Hz), 7.98
A%Wsﬂt* ok~ 06 ) J”ms(s 1 H. Anal.
D01/ 532 :

(dd, 2H, J =1.
"N 143 is PCTI YE01MD1477 Exanpl e 84:

( CLOHI2N2F2) C,
5- Ami no-3-f2-Pvrrotvfl-1 HindaZ8e H O\ PI MON N NH2NH2, ROH QzN / | F
' 87:6 / NH oue

NHe s(.;agms \ @ HC
NH eoc  {| I
6% N
90c 90d
0
2 OLC
xr, K2 NH
35% N f
%0 -
5 (a) Intermediate 90a — N-(2-Acetyl-6-nitro-phenyl)-acetamide:

A solution of 2,3-dimethyl-7-nitroindole (Acros Organics, 13.55 g, 71.24 mmoil)
in dichloromethane (1.0 L) was cooled to —60 °C internal temperature and treated with
ozone gas for 1.5 hours. A color change from orange to yellow-gréen was observed
in this time. Argon was bubbled through the solution for one hour, causing the color

10 to change to yeilow. Dimethyisulfide (10.5 mL, 142.5 mmol) was added, and stirring
continued at —80 °C for 1.5 hours. After warming to room temperature, the solution
was concentrated in vacuo to ~200 mL, washed with water (2 x 50 mL), dried over
magnesium sulfate, filtered, concentrated, and purified by silica gel chromatography
(50 to 100 % ethyl acetate in hexanes), affording 90a (11.85 g, 75%) as an orange

15 solid. R;=0.36 (75% ethyl acetate/hexanes); 'H NMR (DMSO-ds) & 2.02 (s, 3H), 2.52
(s, 3H),7.52 (t, 1H, J= 7.9 Hz), 8.00 (dd 1H, J=7.9, 1.5 Hz), 8.05 (dd, 1H, J=8.1,
1.5 H2),10.32 (s, 1H). Anal. (C4oHoN204%0.4 H,0) C, H, N.

(b) Intermediate 90b — 1-(2-Amino-3-nitro-phenyl)-ethanone:

Concentrated hydrochloric 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). The mixture was
heated to reflux (87 °C internal temperature) for 1 hour. After cooling to room
temperature, saturated aqueous sodium bicarbonate solution was added to bring the
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18b' Ilab 112, Pd/C, EtQAc 99% HHO EtOH NaBH CN \ V HN H2N _ H 21%H
95 84 5 By a synthetic nethod anal ogous to internedi ate 18c, hydrogenation

of 5- nitr (;Smgsgzsgyrrol yl)-1 H -indazol e 18b' over 10% ppditashigfdr®n car bon
afforded 5- am no-3-(2-pyrrolyt)-1 Hindazole 84 (99% as a beige solid: '"H

NVR (DMSO-de) S 6.13 (dd, 1 H J = 2.4, 26Hz)649(dd1HJ—15 2.4
Hz), 6.76 (dd, 1 H J =1.5, 2.6 Hz), 6.79(dd, H J =21, 8.9 Hz), 7.03
(d, 1 H J=21H), 7.22 (d, 1 H J 8.9 Hz), 10 11.16 (a, 1H),12.45 (s,
IH). Anal. (CL1H oM. 0.2 et'hyl acetat e) C, H N’ ~"Exanple 85:

5- (Benzvi am nol -3-(2-Pyrrolyil-1 H4ndazol e Benzal dehyde (100 ng, 1 nmol)
was added to @HdoB.LTHesnlutidn asexirastedith athylapetatg (2/x 200mL). Thaicombined34 (100 ny,

0i 5 m_ol ) t i {1 lehgahic eifdlts Wele driIthJrgﬁ Jsfl‘:msufﬁéié Hiter ) oo:%ﬁtra?éd dnged f gr 2 lhour S
e B ed s el P sl b B i vt by )
the crude red67982%) astayeﬂowmhd pPBiH 4b (Bm‘pethﬂ:a@_;tétﬁm&mbg), HWINMR X t T act ed vm' th
cod um sul Pat USQtw3Zhels bt 513 (€ BT ERHS! SS((of 2RY ma8 s M fodll, 10, V'
acet at e/ hexan&@sHsMOa\G. dk Y- 85 (21 % as a be| ge solid: 'H NVR (DVMSO-d6) S
4.33 (s, 2H), 6, 1ief Mtbrhedlateboc 21923 Didmiab: Z hny ofhadind:dd, | H, J= 1J51295
32)9 HS) 747( 17-7. 3253’%?"“‘% %"'%“%‘?"_‘%'é@“?ﬁ%’l‘% ﬁ‘ﬁ"’é ;E& '(?V‘F%H%"“%'%‘ F9P° 5= 1.9
Hz), 11. 13 ( s (2.00ig, 1) .} mppol}rgethanol afforded 9pe (1154 g(m@mbmhtme"g@c & H N
Exanpl e 8§ -(0334%6%19: 1) BEARYhdxared):PRNMA (DMEO-L1'8'184P(sCaH) 415 (B3,01/ 53268
PCT/ USOL/ 01477H) 6.40 (d%E TSEII\Q 81 Hz), 6. ég {dd, 1H, J=7.5, 1.3 Hz), 6.79 (br s, 2H), 7.10
(dd, 1H, J=8.1, 1.3 Hz). Anal. (CgHsN-O) C, H, N.
{d) Intermediate 90d — 1-{2-[5-Isoquinolin-4-yl-1-(4-methoxy-benzyl)-1H-
indazol-3-yl}-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 mmal) were condensed in the presence of sulfur to give 90d {1.83
g, 68%) as a bright yellow solid. R;y=0.19 (75% ethyl acetate/hexanes); 'H NMR
(DMSO-d;) [Some peaks are doubled due to tautomeric isomerization] 8 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 3H), 7.75 (m, 5H), 8.07 (m, 2H), 8.25 (d, 1H, J=7.5 Hz), 8.56 and 8.80 (2 br 5, 2H
together), 9.38 (s, 1H), 11.83 (s, 1H), 13.53 (s, 1H).
(e) Intermediate 80e - {(1-{2-[5-Isoquinolin-4-yI-1-(4-methoxy-benzyl)- 1 H-
indazol-3-yi}-1H-benzoimidazol-4-yl}-ethyl)}-methyl-amine:
A solution of methylamine in methanol (2.0 M, 3.02 mL, 6.04 mmol) was
25 added o ketone 90d {527.8 mg, 1.01 mmol) at room temperature, followed by
hydrochloric acid (4.0 mL in dioxane, 0.504 mL, 2.02 mmol), methanol (6.0 mL}, and
sodium 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 increase solubility, and stirring continued for 70
30 hours. The mixture was pariifioned between ethyl acetate and saturated agueous
sodium bicarbonate solution. The organic phase was dried over magnesium sulfate,
filtered, concentrated and purified by silica gel chromatography (1:20:200 aqg.
NHOH:ethanol:dichioromethane), yielding 80e (275.0 mg, 51%) as a yellow foam. R;
=0.09 (1:20:400 aqueous NH,OH: ethanol: dichicromethane); 'H NMR (CD,;0D) §
35 1.53(d, 3H, J=6.8 Hz), 2.24 (s, 3H), 3.75 (s, 3H), 4.28 (q, 1H, J= 6.8 Hz), 5.45 (s,
1H), 5.77 {s, 2H), 6.89 (d, 2H, J= 8.7 Hz), 7.22 (m, 2H), 7.34 (d, 2H, J= 8.7 Hz), 7.562
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N (PNP)4Pd. Na2PCs. N H20, diMM 90 C- ~ 1 46%Ilid Boa TBAF. THF, 60 C
71%1 / 86 (a) Internedi ate 86a -5-(3-Mthoxyphenyl)- 3-phenyl-I1-[2- 5
(trinmet hweodangs ) et hoxynet hyl ]-1 Hi ndazol e: By a synt he¢t/osoamidrod to
i ntermedi ate 1lle, palladiumcatal yzed coupling of internediate 11 d with -
3- et hoxyphenyl boroni c acid yiel ded 86a (46% as a pale vyellowsolid: "H
NVR (DMSO-dg) 8 -0.10 (s, 9H), 0.84 (t, 2H, J =8.0 Hz), 3.62 (t, 2H, J =
8.0 Hz), 5.86 (s, 2H), 7.24-7.34 (m 4H), 7.38-7.56 (m 4H), 7.84(d,1 H, J
= 8.3 Hz), 10 7.91-8.03 (m 3H). (b) Exanple 86 -5-(3-Mthoxyphenyl) -

3pheny| 1 Hindazole: Simlar to exa 1 tr f 8 i th

tetrabutyl arffdl dm %9 'ﬂﬂqreﬂl@d ?;\lf"f"gT r%”%sﬁ%%éﬁ%@%ﬂﬁ é‘gf%e\r,]myl -1

é+égd?égl e &),820 (89, 18isJa7:2h. ‘!Elz)s&l;g(k 1H).81(ib(d\lgﬂ|§),9m/ﬁo1ld)s)\nﬂdg 83 (s, 3H),
7 7.75 (m 8.04 15 , 2H, J =1.3,

7.2 HZ), 8. ég‘“ 8"@&”@’8% 13.27(s, @p Anal . (EZ20H16N2CD. 2H20)

C, H N Exarrpl e (g Examples0—{142 ﬁm'm' 1 Hingazol-3-yi)-1H-

’Ik\l:—ingﬁ/gl KI:\EI \H(egzdinm&bw-yllmhvlﬂ-mw&l-amlmnet hyl | -i sobutyl-ami ne HI ,)Ns. THF

u tl

H Benzol m dazol - é)gﬂu |oq20fgegﬁa?)gpl;§§§?+ﬁlzﬁZrlf{u&grnwla“sulfomc acid (0.84

pyri di n- 3- yImHIWI“}IﬂUPMFW'dm)wﬁﬁé‘"ﬁd@‘éo&ﬁb@)m wEe splutigar ed in 81%

yield from wmﬁm&&&aﬁamwemﬁwgm@mmmmnﬁaﬁm oredure to

:[AP te o P L gsag (&an;nd er“yF £crergge (@6 EILP %acﬁ%ﬁ nganaﬁgr? &r@lﬁ’ar to%%H%gyao 1477
10 afforded 90 as an off-white solid (140.9 mg). Although this material appeared pure by
HPLC and 'H NMR analysis, the elemental analysis showed significant impurities.
The impure material was dissolved in ethyl acetate (50 mL) and washed with water
(10 mL), saturated aqueous sodium bicarbonate solution (10 mL), and saturated
aqueous sodium chloride 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 (cosob) 8 1.71 (d, 3H, J=6.8 Hz), 2.45 (s, 3H), 4.66 (9, 1H, J=7.0
Hz),7.24 (d, 1H,J=75Hz),7.32 (1, 1H, J=7.7 Hz), 7.61 (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), 8.53 (s, 1H), 8.71 (s, 1H), 9.30 (s, 1H). Anal. (CsH22Ns*0.4 CH.Cl,) C, H,
20 N. _
Example 915 1H-Benzoimidazol-2-yl)-5-(4-meth I-5-|i|0 holin-4-yimethyl-

pyridin-3-yl)-1H-indazole

(a) Example 91- 3-(1H-Benzoimidazol-2-yl)-5-(4-methyl-5-morpholin-4~
25 yimethyl-pyridin-3-yi)-1H-indazole:
The title compound was prepared in 68% yield from example 72 and
morpholine using an analog'ous procedure to the preparation of intermediate 68b. 'H
NMR (300 MHz, DMSO-ds) & 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. (C2sHzNsO 0.7 H.0) C,
H, N. MS (ES) [m+H])/z calculated 425, found 425.
Example 92: {5-[3-(1H-Benzoimidazol-2-yl)-1H-indazol-5-yI]-4-methyl-pyridin-3-

yimethyl}-cyclopentyl-amine
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APl Case No. MR (300 MHz, DMBO-d& S 13.77 (s, 1 H), 13.02 (s,1 H), 8.50 (s,

| H), 8.42 (s, 8.37 (s, 1 H, 7.74(d, 1 H J =8.7Hz), 7.68 (d, 1 H J =
7.5Hz), 7.5000¢ss2@s H, J = .z), 7.43 (dd, 1 H J =8.7, 1. %)0501,01%7 24 (m
2H), 3.85 (s, 2H), 2.49 (bs, 214), (s, 3H), 1. 73-1.79 (m 0.90 (d,

6H J = 6.6Hz). Anal. (C25M26N5.0.3 H2O) C, MS {ES) Jm+HyZ caI cul ated 411,

f ound 411. nol e 88:

f5-1' 341H Benzol m dazol - 2-v11- 1f 1- 1 ndazol -5-vl ' 1- 4-net hvi -ovr | dl n- 3-
(r)thvi'l-benzvl-amne 1la Abp, THE 2) Swig n 8B (a) Exanple 88- {5-[3-(1
14- Benzol m dazol -2 yl)-1 H. indazol -5-yl)-4-nethyl -

| dl n- 3-yl net hyl } benzyl - am ne: yThe title cound wgs prepared in 73%yield
fromexanple 72 and i zyl @@ simjainto | Bt grpegate 68b. "H NVR (300
MHz, DMSO-de) 813.77 (s, 13. 02 H) , JoY5 1 H, 842 (s,1 H),
8.38 (s,1 H, 7.74 (d, 1'H_ JINA 8. (d = 7.5Hz), 7.50 (d,1 H,
J = 7.5Hz), 7.16-7.44 (m §1—|),.90 (158, 4H), (L BH). Anal.

(C26H24N6.1.2 H2O) C, HHL N. M5 (ES) [m+Hyz cal cul 445, found 5. anple
89: 2-11513 fI H- Beeh ERdmpplel 02:OfS-{2( NABdnzbini &bk 2y)- I Hrindaz -5t 4 Ngwl dl n-
rlimethvll - t U(54% (a) Exarrple

2- ({5-] 3- (1ff %9@%@%@‘ "'Pﬂ":‘! ndazol - 5-yl]-4- ethyl pyrldin

3-yl et hyl ) - ani no)T@W&ﬁ?)’ﬂ“‘lﬂ?@aﬂ@na@%@ﬁ%uﬁufmgxmm(p&m in 54%vyield
f rom exanplse Zijcicpadiylaiive aingianehapbdls!pidcediue tothep 6t iftGhediddd NVR (300

842 (At by @b%é* iR o) M@-ﬂ%@@ (%%H%Aﬁ? iﬁ»&iasﬂ@rzyaw?%&s(é k)
g J = 7.5Hz) 1H7J4§7(4md7§41urs,2H);7&s1d 1H5Hz B.7HZ), 2.84-7.280n, OH), 326lYs, 4 82 (bs, i

.03 (s, 2H)aB B, {1 2316, 30 T.08200n o, 3?1(?3 5H}_é/46—1aq7(75 2.29

(s, 3H). Anal 7 Ul ated 399,

found 399. 14é“$/3'1??f ‘ﬁéﬁﬂﬁiﬁ’/*b MW (ES)mnY 423, found 423,

f1-f 2- (5- 1190a 1H-BéhzdinniddzoR2-yil-i Hlindezdl e ridin-3-
Imethyl}-pyridin-3-yl-amine

H
1) MsCl, THF

(10%)

{a) Example 93- {5-[3-(1H-Benzoimidazol-2-yl}-1H-indazol-5-yl}-4-methyl-
pyridin-3-yimethyl}-pyridin-3-yl-amine:
15 The title compound was prepared in 10% yield from example 72 and 3-amino-
pyridine using an analogous procedure to the preparation of intsrmediate 68b. 'H
NMR (300 MHz, DMSO-dj) 3 13.79 (s, 1H), 13.03 (s, 1H), 8.49 (s, 1H), 8.45 (s, 1H),
8.42 (s, 1H), 8.08 (s, 1H), 7.83 (s, 1H), 7.75 (d, 1H, J = 8.7Hz), 7.59 (br s, 2H), 7.45
(d, tH, J=8.7H2), 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. {CHzN; © 0.5 H,0) C, H, N. MS (ES) [m+H}/z calc'd 432, found 432.
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-4vll-ethvll-methyl-anine 0 NHO 1 ~ CCH2CIZ OHN QO NH2 0/ 75%/ 82%
92% 90a 90b PMB PMB \ OH3NHy NOCNBH3. \ N NL DV, | \ ( / HOL D wme,
N142 so +gobyddkks | i N 51% N NH 68% HH 90c 90d ! 9o0e pcr/Osoleishy a: 1

TFA: CF3SBH N NH 35% HH 90 5 (a) Internediate 90a -

N-(2- Acetyl -6-nitro-phenyl)-acetanl de: A solution of
2,3-dinmethyl-7-nitroindole (Acros Organics, 13.55 g, 71.24 mmol) in

di chl oronet hane (1.0 L) was cooled to -60 C internal tenperature and
treated with ozone gas for 1.5 hours. A color change fromorange to

yel | ow- green was observed |n this tine, Aron was bubbl ed through the

sol ution for one hour, g AL AND BIOLOGICS ' Ryt t 0 yel | ow.

Di met hyl sul fide (cﬁn&dsﬁende‘tmn&ermwwmeaaﬂabamqufymgmaemgne-conu nued at

-60 Cfor 1.5 hours. After warm to ropmle ratu qutlon was
concentrate&%ﬁ%dfﬁnd%wgmww {'?hézgg‘\ 9 dried over

gﬁggﬁ; gm SUB3MATR info'al prété |ﬁgubsﬁ'9l€et cgnkime i :mmsh@uésa%ﬁ&efpxn&mguma 88I
0 I n X In a
(11. 85 g Weéli’?a% "mér%gso é}}o‘*’!‘g "mﬁ""gé’ %ﬂ'ﬁ%{ is! "9
itcat as e/_hexalmive"M]mWRZ(anhamswomeddll ®H U—)NO M 39Clg, 251HM|1|H) ! 7 gzl(t ,
1.5 Hz), 1 0. o t’“e%pﬁ&pﬂ%géh P Hi‘ﬁrﬁ%oﬁg'fﬂ["ﬁ %b@ %rb"{'—! )
| nt er nedi at it @znmma!vserﬁp'nqsehqﬁaeﬂwv sediym wadate, mw&eﬁ’l?mat ed

hydrochl ori muaﬁdedzﬁﬂﬁ/lMeﬁé%&o@dﬁk@aﬁﬂoﬁhﬁ&hﬂér)—ﬂm,m\l Rbaacetcddly 20 g, 18.0

nmol ) I n absol ute et hanol and wate % The m xture was
10 (EGTA), 2% (Vi) dlmethylsulfoxl e, and 0.03 - 0.4 uCi { PJATP per reaction.

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
phosphoceliulose membrane using a 96-well filtration manifold, and unincorporated
15 radioactivity was removed by repeated washing with 0.85% phosphoric acid.
Radioactivity was quantified by exposing the dried membranes to a phosphorimager.
Apparent K; values were measured by assaying enzyme activity in the

presence of different inhibitor compound concentrations and subtracting the
background radioactivity measured in the absence of enzyme. Inhibition data were fit -
20 to an equation for oompétitive inhibition using Kaleidagraph (Synergy Software), or
were fit to an equation for competitive tight-binding inhibition using the software
KineTic (BioKin, Lid.).
inhibition of CDK4/Cyclin D Retinoblastoma Kinase Activi
A complex of human CDK4 and cyclin D3, or a complex of human CDK4 and
25 genetically truncated (1-264) cyclin D3, was purified 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 complex (5 or 50 nM) was assayed with 0.3-0.5 1g of purified
30 recombinant retinoblastoma protein fragment (Rb) as a substrate. The engineered Rb
fragment (residues 386-928 of the native retinoblastoma protein; 62.3 kDa) contains
the majority of the phosphorylation sites found in the native 108-kDa protein, as well
as a tag of six histidine residues for ease of purification. Phosphorylated Rb substrate
was captured by microfiltration on a nitrocellulose membrane and quantified using a
35 phosphorimager as described above. For measurement of tight-binding inhibitors, the
enzyme complex concentration was lowered to 5 nM, and the assay duration was
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heated to reflux (87 Cinternal tenperature) for 1 hour. After cooling to
room tenperature, saturated aqueous sodi um bi carbonate sol uti on was added
to bring thgooléste\O 01153268 PCT/ USOL/ 01477 pH to 8. TheraRbigken Was
extracted with ethyl acetat® (2 x 200 mL). The c¢&#ibi ned organic extracts
were dried over magnesium sulfate, filtered, concentrated and purified by
silica gel chromatography (20 to 70% et hyl acetate in hexanes) to give 90b
(2.67 g, 82% as a yellow solid. Rf = 0.45 (50% et hyl acet at e/ hexanes);'H
NVR 6 (DVMSO-da) 8 2.62 (a, 3H), 6.74 (t, 1 H J =8.1 Hz), 8.31 (m 2H),
8.85 (br s, 2H). Anal. (C8H8N203) C, H N (c) Internedi ate 90c

-1- (2, 3- D ani restepdasity B minutes rurieg wiish the imedependepcerefipragidctiommationw@s to t he
synt hesi s of Qﬁ,arhydrogenatlon of 90b (2.00 g,11.1 nmol) in et hanol

af forded 90c (1.54 g, g,o ght. y . JB 10 = 0.34 (50%
et hyl acet at el hexanes)‘n 7 3 75 (br s, 2H),
6.40 (dd,1 H, J EDKZwasnurlﬁEc)usuﬁpﬁﬁus(andlhddplodytﬂo@erﬂattmﬂ, Hz), 6. 79 (br s,

2H), 7.10 s(dd I% Il&a%@ofﬁé%anéﬁﬁ\hde&%ﬂng mek g, (d)
1

I nt er nedi at e 90 | soqul no 4- et hax -benzy| ) - 1H-

| ndazol - 3-yl ] -¥¢h F?%é 120 19)4“’91'5‘3981‘%Mﬁ ad hepndy A, the synthesis
of 19h, al dehybaeuldviilg éxpfiidsign vestol.3CyclA wasipulifiet feom Secoll @élis exprassingtull- 5. 13

| 3 0, 680
DoCs br gty AitOLtEEoriheh{ oA SR RrBtad Yot A cdninfl i tibaed of * 1 PO
(DVBO- do) [ SorfiitedpiRieohsisand purifedas described PE%{!?PMPV'EY ptiako Miaphanis |°6n] 8 2 72
and 2. 87 {12 lUDKactivitioh feyedldtty)the strudtire 0ba cydiif) A-CDKB Borglex, Wdturs, 509 3 (d 2H J

7.5 12). 5. 56 Jai coldoRme ol Reoplorpibi ypiichard b Ades, 1 7,7

13.53 (s, 1 H) .rreratediand pyriiipdiby.getfiltyatien.. The substrate for this assay was the same R
(1- (2- [ 5- | soquiubsifateTragmiht Lsédiorthb boxymwld)thelmethbmb@yemés yi]l-1

H benzol m daz [

et hanol (2. 0 SR Cehy AioHe ol AR5 was Elalhle Hnd BaiRR 00, §
1.01 mmol )15t GRIRwWasemsentst 150OM ar) \ﬁwlqsy welo\oRagumd a3 described abqva. 0 nlL in
di oxane, 0.504 nli, TR SliduldGaH of cellFrbiifedatioh by grofth fdclors sUdH as YEGF &l others:

S mmer at ur o1 df Saphientedh tngfcsiof abprot o BdBR S LaLA b W&*@%Sf’yif s o
Anhydr ous THE re@etoﬁwrowaekla%ﬁsw ltetﬂfmdlﬂ%@y@%emﬁﬁm 'mafe' Bitpr i bigcki ng
continued for cZﬁhla?Qrohﬁﬁﬁ&n induded B} thdge lgrowtiptactord lid direttyRedeiited wias et hy|

acet at e angh Sab it ol Goh QRN Sucoh Qbbb hin® 25 RRRAKE S Blold] Hise S 921 ©

phase was ver oncen
purified by sﬂ@“ﬂ;’ﬁ%}@ﬂ cwmﬁét%ff’w 09&91@@32’9@ 'ﬁﬁd
VEGF-R2 Construct for Assa

This construct determines the ability of a test compound to inhibit tyrogine

kinase activity. A construct (VEGF-R2A50) of the cytosolic domain of human vascular

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 baculovirus/insect cell
system. Of the 1356 residues of full-length VEGF-R2, VEGF-R2A50 contains -
residues 808-939 and 990-1171, and also one point mutation (E980V) within the
kinase insert domain relative to wild-type VEGF-R2, Autophosphorylation of the

30 purified construct was pérformed by incubation of the enzyme at a concentration of 4
1M in the presence of 3 mM ATP and 40 mM MgCl, in 100 mM Hepes, pH 7.5,
containing 5% glycerol and 5 mM DTT, at 4 "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).
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NHACH: et hanol : di chl oronet hane), yielding 90e (275.0 ng, 51% as a yellow -
foam Rf = 0.09 (1:20:400 agueous NHAOH. et hanol: dichl orornethane); 1H NWR -
(CD20D) &webwss2683 (d, 3H, J= 6.8 Hz), 2.24 (s, 31-1), 3pcudeiniedy). 4.28
(g, 1H, J=6.8 Hz), 5.45 (s, 1 H, 577 (s, 2H), 6.89 (d, 2H, J = 8.7 Hz),*
7.22 (m 2H), 7.34 (d, 2H, J =8.7 Hz), 7.52 148 WO 01/53268

PCT/ USO1/ 01477 (d,1 H, J =7.9 Hz),7.61 (dd, | H J =8.7, 1.5 Hz), 7.76
(m 3H, 7.99 (d, 1 H J =83 Hz), 820 (dd, 1 H J =7.2,1.7 Hz), 8.48
(s, 1 H, 870 (s, H, 9.27 (s, 1 H. Anal. (C94H30N6(.1.0 H2O C, H, N
(f) Exanmple 90- (1-12-(5-Isoquinelin-4-yM H ndazol-3-yl)-1 H 5

benzol mi dazol -4-y!]-ethyl }- mté@&%ﬂiﬁm%tlon of 90e (179.7 ngy, 0.334
mol ), trifl uor oned-teamieallylHisstaggedddi-engtiOhuteian CHR1, (merwéslammet ic acid
(3.34 M -) \aifg Heloabéliradinait fon'siiient. O4isine 6/HGlRG rdichl en added

dropvmseto 6:p stirred ture of concentrate a@leous OH (10

nL) and et hthaCdeayi %weﬁZ?amme?'ﬁbvth'a'ﬁh B\?rW‘f‘?"&Hﬁ Ryified b | ar to
exanpl e 33, cofveatidnalohieshaidgraphicasthnigdeswhi t e solid (140.9 ng). Al though this

materi al appeared pure by HPLC _?F%Fﬁb% anal ysis, the elemental analysis

showed significant inpurities. _mat erial was dissolved in ethyl
acetate (50 nmL) and washed&ouoles {PLVKPIAgsaNt ed aqueous sodi um

ho D
bi car bonat e sol | on r.at ed agueous, sodi um chl ori de
sol ution (10 rrL)u+ 84"88@%%9: &%vﬁ%'am"lp& @%B’P“E’??“ﬁrﬁﬂﬁg“ﬁ% sul fate,
filtered anao'mmnxldamwu@rguwmsqmenomymatemm and a aysidm bavingsol i d: ' H
7

NMVR 1H J=17.0
e (;JDggD) ﬁu@aﬂﬂm&d&(ﬂ%ﬁndiacﬁc&hﬁdr@e\aas@({.ﬂﬁ) .(The oxidhtion 3¢ ﬁongi (.1 R

) o7 370" apfored btofoylivihe febipads o apscitange pia4d np Goon 53 i i) 03 (4. 1 iy
J = 8.3 Hz) usigg 2BegkmnanDUH50 spectrophaoniétar, ASsd'yibO(lMonifol'-bhosﬂho?ﬂatéd; 1 H, 9.30
1 ARRGE. ! 34i
(s, 1 H. Ayggr ﬁzﬁ%@tﬁ?&éﬂ‘%aﬁ FQH?-G i#he%ble{}sl‘ ge!oﬁ&%é\lsl o ﬁ&inﬁ ﬂnwf !

H Benzoi m dazol - 2- vl >~ - nor a dl n-3-vil-1
indazol o 3 PEREE0 ANAREA S9yunts of LDRARL 70 e o Rt ] BT 5. v 1
H- Benzol18i daaigEa¥a); MM ATPZand@5 MM MECInr200 aiM Repbs, pib7.5. Assay g 580
vierd T %@Wﬁ%&#@‘%ﬁ@%&% Fo AR TSl B HIR BB SRR 1o o
pr epar at i on thgffoliowingy AmM BER 258 M NAQH; 50 units of LDH/mL; 20 units of PK/mL; 5

mM DTT; 20 mM poly(E,Y;); 3 mM ATP; and 60 mM MgClz 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
test compounds. The data were analyzed using Enzyme Kinetic and Kaleidagraph

software.

< .L:

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 followed by detection using anﬁ-phosphotyrosine-
antibody conjugated to horseradish peroxidase. The activity of horseradish '
peroxidase was monitored using 2,2'-azino-di-{3-ethylbenzathiazoline sulfonate(6)]
diammonium salt (ABTS). Typical assay solutions contained: 2 uM biotinylated
30 gastrin peptide; 5 mM DTT; 20 uM ATP; 26 mM MgClz; and 2 mM MnCla 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
peroxidase 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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NMR (300 MHz, DMBO-d6) 8 13.78 (s, 1 H), 13.02 (s, 1 H), 8.42 (s, 2H),
(s, 1 H, 7.75(d, 1 H J =8.7Hz), 7.59 (br s, 2H), 7.44 (dd, 1 H J
8.7,1.5Hz) ,w@okdsz6s 22 (m 30 2H), 3.58-3.67 (m 6H), 2. 4&&%501%014%‘7"') 2.30
(s, 3H). Anal. (C25H24N60O. 0.7 H2O) C, H, N. M5 (ES) [mtH !z cal cul at ed
425, found 425. Exanple 92:%15-rS- (1 H Benzol m dazol -2-vi)-1

H | ndazol -5-vn-4-nethyl-mridl n-3- vl nethvR-cvcl onentyl -am ne 149 ...
........... ... WD 01153268 PCT/USOL/ 01477 H 72 a (a) Exanple 92-
(5-NI H-Ben20| m dazol - 2-y1}1 H-| ndazol - 5- yl'}4- et hyl - _
pyrldln-3-ylmethyl}-cyclopentyl -amne: The title conpound was prepared in
49%vyi el d fromexanple 72 and 5 cycl@lEASgBvi ne usi ng an anal ogous

procedure to the pme waa&rmamﬂpwﬁmmdta%&an aﬁﬁbphosw

J =
g/e 7OI:-)|-z§i K 786?1 ég'?’“‘%” é‘ﬁ‘}mfe %ﬂ#ﬁﬂﬁsﬁzﬁ'@w “P"’Eg’ (m 2&1)H 3.95
(s, 2H), 3.2:5xdationsf NADN using gidsgheendiiyuvale SREF) tBGughiihe €2tidns ol pyrivets. 78 (m
2H), 1.46- % 6%idas (PKZEﬂd laeﬁﬁ%hyd(o%wmﬁm Ortadxidatioh of NABH whs mbfofedS) [ mrHyz

0 Exa
fe o Trnsendf ‘H&%WFJ"WWHFWPM&!WWMEMMW D psinga 3-

yl met hvl | - yyr fHiéa5Bspetiraphbtometst. Typidds readtioh sbiutdhs ﬂ:énta]nelli RN I?EFQQGBt g} al)
Ei(/?lngl ﬁ gsyl ﬁet'ﬁﬁﬁ?ﬁ%%@% ur?ésgfllpéq'#'hg éaggipmwéﬁa"%rg p?/epar ed
in 10%vyield foi'érﬁ“\éf‘ é'"")‘é”g hin 59-aMTRE, P%?ﬁ&%ﬂdr@OGMWLaﬁSSGMI ogous
procedur e 100 tweee ipitistdbwithi J0M afFuonn(er mdluaé @erﬁ&&emﬁﬁéd sni\r’dz
o, s %W#m@wﬂ%zr? w%;i wan%a 7.5 (br s
OH), 7.45 (d atfwﬁrew&z@wm ldaonphsm@ (br s,1 H), 4.40
(d, 1 H J = 6. bition 3f 2 d1TeokiNG iGhaSe Aty C, H N. M5

8. 40

15 Kkinase (amlno acids 456-766) containing three amino acid substitutions (L457V,
C488A, and C584S) were conducted as previously dascribed (Mohammadi, M.,
Schiessinger, J., & Hubbard, S. R. (1996) Cell 86, 577-587). This domain was
expressed in Sf9 insect cells using a baculovirus expression vector, and protein was
purified using conventional techniques. The LCK tyrosine kinase was expressed in

20 insect cells as an N-terminal deletion starling from amino acid 223 to the end of the
protein at amino acid 509. The N-terminus of the protein also had two amino acid
substitutions, P223M and C 224D. Kinases were purified using conventional
chromatographic methods.

Tyrosine kinase activity was measured using a coupled, continuous

25  spectrophotometric assay, in which production 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
regeneration of ATP. Pyruvate production is in turn coupled to the lactate
dehydrogenase-catalyzed reduction of pyruvate to form lactate, with concomitant

30 conversion of NADH fo 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 {1991), 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 1004M ATP, 5 mM DTT, 5.1 or 25 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.
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Bl OCHEM CAL AND Bl OLOG CAL EVALUATI ON Cycl i n-dependent ki nase activity was
nmeasured by quantifying the enzynme- catal yzed, tinme-dependent incorporation
of radi oagdouss2gghosphate from [ 32P] ATP or [ 33P] ATP i ntpcguspieisar n
substrate. Unless noted ot herw se, assays were perfornmed in 5 96-wel |l
plates in a total volunme of 50 pL, in the presence of 10 mM HEPES (N[ 2-
hydr oxyet hyl ] pi perazi ne-N -[ 2-et hanesul fonic acid]) (pH 7.4), 10 mM Myd 2,
25 pM adenosi ne triphosphate (ATP), 1 ng/nL oval bumin, 5 pg/nL | eupeptin,1
mM dithiothreitol, 10 nM bet a- gl ycer ophosphate, 0.1 nmM sodi um vanadate, 1 niV
sodi um fluoride, 2.5 M et h¥l ene gl ycol - bi sg 13- am noet hl%lpéxl

et hKer ) - N, N, FltopphopyiatedFGRseeqptos kingse s preagni)at 100aM gnd, phagphaaviated sul f oxi de,

and 0.03 - Q.CK kiriase ﬁr&éﬁﬂ}ﬂ'ﬁﬁnpﬁkm@émpﬁorm&emmmlmre initiated with

appropriate nut es by

t he additi oncggéwxgﬁt emta% am n‘ﬁ% ?raacet [ chggé%&% %{eta&&g%ﬂ%

phosphor yl ataéﬂe@eséqm% Reecentinhibition as m’@@W&‘Wﬁ@F@E@HW‘U%e or
phosphoced | (dsesyed RREHraENCcs 6 298 (vA) ﬁﬁsmeme rﬁsd&aﬁtm merablea) d, and

uni ncor porated 15 radi oactlyeo Mad G (§healed washing with 0.85%
phosphoric acid. Radioactivrty was quc V—€exposi ng the dried
menbranes to a pﬁmwmgeﬁaysmpmoéwsmlw lVb@'iuﬁéfélsured by assayi ng

enzyme act i \Gpeptrd notbuhemnrmmwkoﬂlvfaéeémmmdd%ﬁam

concentratiqp di g maasur ed in
the absence ® 8?393 v?tﬁf#%ﬁﬁr%%ﬁggt%ﬁ?@roﬁy&a&%s ‘i tion for
conpet i t10ve *MWUNNLW he mada@pmqwmwsymm bst#lowmm or were fit
to an equat ifagrehsd in GSSORRNEE dt 840 hrn (3)=622'6hn naMr* yPicalirddidtidhdolbflorishe sof t war e

Ki neTi Bi oKi td D.R Ki
e £, R et i peb ibouh it 3o % uzﬁh@(r’%%ﬁﬂo hurman GOk
and 25 gend!ﬂcmlm9mﬂ¢mntﬂ7~§§n@@1wn9@pu¢enha®asOf\mh!(ﬁmmRTP@!ldum ng

tradi tional Aere ,ﬁﬁgmm(mrnmbgpéﬁqhm ques from | nsect cells that
had been, co- |nf ec so.wth the cor% Qondi n ression vectors

bacul qv S
(see e .8, Meij ePestiigofassays pedorme MPRHICE VINF '"‘g'f‘ie ?peﬁ' '*Dependent
Ki nases, " Misxarnples desciibed aheye are providedbglw(in Table I, Upless indigeedigtieryise The enzyne
conpl.ex (5 qf a pahicitdr oHRS the Shil)ME addaldludéd Ardasindidhnaelin e apgdiicatle 30 r econbi nant
retinobl astorrpgp\ g&e?g]fragrrent (Rb) as a substrate. The engi neered Rb :
fragment (ré’g & %28 of the native retinobl astona protein; 62.3 kDa)
contains the majority of the photbledt W with Kinases es found in the native
106- kDa pr of] ; Tag ofKS| _ ease of
purification. Phopphoryl ated RKsubstVEGE Kcaptiyred by microfiltration
on a nitrocegl |l ul ose nmenbjane anGHWYuan(uM)i ed Nng FEHuphpsphori[mager as
descri bed aljove. r meadir emenfeMf tlog¥t - bi @Png ilenf bi t FiAK%t He enzyne

conpl ex congentra WQ/vafc‘P% @'d’"to In PWP‘h ih. gt |Inhibeat mhibitlomin was
EXx. No. |{(uM) inhib. 1 uM 1M at1 pum

x

L1 7 +- 11 +/- |6.7 +/-
1 0.6 2 0.09 INT INT NT 32

7.9 +/-
2 3.0 NT NT INT NT NT NT

_ 75%
0.37 +/-  [0.24 +/~ [inhibition
3 0.05 0.01 at20uM _|NT NT NT NT
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151 1 i WD 01153268 PCT/ US01/ 01477 extended to 60 minutes, during which
the tine-dependence of product fornmation was |inear. Inhibition of

CDK2/ Cvci i Rydoffehégnobl ast oma Kinase Activity CDKZ was py {?s@ﬁnklﬁl ng

publ i shed net hodol ogy (Rosenblatt et a!, 5 "Purification an
Crystallization of Human Cyclin-dependent Kinase 2," J. Md. Biot, vol.
230, 1993, pp. 1317-1319) frominsect cells that had been infected with a
bacul ovirus expression vector. Cyclin A was purified fromE. coif cells

expressing full- length reconmbinant cyclin A and a truncated cyclin A
construct was generated by limted proteolysis and puffed as descri bed
previously (Jgffreyfet al.j "MechHani sm|kf 10 act{vatrorn revealled by the
structure of g cycl|n A- conmpKex, " |WBGEr e, LOKI . (K376 ( 7 Jul y[1995),
pp. 313-320). |A conpl ex of |CDK2 g@dKbr gl yz M)ycl FaFAu prepared and
purified by gdl fil i on{KiThe q@Mkt r ger%f or lhsa Hﬂy EAISﬂFe $ane Rb
substrate fradaenf of® LR @ lbsat 1nhib, at B‘P;ﬁ&"of the
: AITEe,

CDK2l cyctin A
except that 5 was pfesent Jat 150 nMor |5 nM K, val yes were neasured

]
as described gbove. 01‘{'}1@ sid. 2 16§1+,of0%h,_pr oliferation by growh
factors such g VE[goand ofgmrs iigidep t n thiggr 1 ndygti onf of
aut ophosphorylfationf of €ach of THmerr rgspecti e Teceptor g tyrostne

ki nases. Theregfore,| the abllity @f a pnotein Kinase § nhibitlor to plock
cellular prolifferatj on i nduced b es¢ growmH factors is directly
correl ated w ﬂh i t S]OAB +abi [0.69+/4 gnhiitispUNT eceptjor autfophosphoryl at|on. To
measure the p Dt ei NP5 0980 hiatROuM [act i vi tNTof tINE co nds.{the

foll owi ng congtructfs were psed. E% R? Constrjuct for Assay This ponstruct
20uM

determ nes thg abil} Y, ,Of to | bi t r osi ki hase
activity. Ac gtz U%ZZS ﬁ} ? cyt c@dgf hai n hungn

r\ L2 fo il ) L aonlc

vascul ar 25 T et oWt t—fact orfreceptqt a—R2r—+aeki-hg the 50
central residges off the 68 resi dyes of jthe kinase Insert d¢main was
expressed in a bacuhewrusfoizesect cell | systeh O tlhe 1356 residues of
full-length VEGE- R20.3VEG-- J82850 (NmMt ai 8T resipiues gAB- 939 |Nond 990- 1171,
and al so one point [nutatio (E99)\/) wthin the¢ kingse ins¢rt donpin
relative to | d-type VE Alt ophogphoryl gtion gf the 30 puriffied
construct was|perf ﬁ%ﬂ' by°t3ﬁc!(1b At i on pf the ¢nzynme [at a cpncentrjati on of 4
AMin the pre 40 M0\ N 1 gNT v H 7.5,
contai ning 5%glycqgrol and 5 nM DTT, atf 4 Cf$r 2 hqurs After
aut ophosphorylati o 22+}; hi so%9Q;t ruct hps been|shown |t o posf$ess catal ytic
activity essepi al ljygequi Vighent g NT INT NT NT
5%
b0.074 +/- 10.033 +/ |inhibition
10 0.009 0.003 (@ 10 u4M|NT E1% 61% NT
39%
'inhibition 2.6 +/-
11 lat10pM Jo3  INT  INT NT NT NT
48%
inhibition
11a at 100 M |13 NT NT INT NT NT
19%
inhibition [6.3 +/ k
12 atSuM 1.1 NT NT T NT NT
3.4 +/- 2.7 +/- NT
13 Jo7 07 INT__ |nT NT NT
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the wi |l d-type autophosphoryl ated ki nase domain construct. See Parast et

al ., 35 Biochem stry, 37,16788-16801 (1998). 152 WD 01/53268 PCT/ US01/ 01477
CHKI Cons{é gdsaésor Assay C-terminal ly Hi s-tagged full -1 gegidemran CHKL
(FL- CHK1) was expressed wusing the baculovirus/insect cell system It
contains 6 histidine residues (6 x His-tag) at the Ctermnus of the 476
am no acid human CHK1. The protein was purified by 5 conventi onal

chromat ogr aphi ¢ _techni ques. = VEGF- R2 Assay Coupl ed Spectrophotonetric
(FLVK-P) Assay The production of ADP from ATP that acconpani es phosphoryl

transfer was__coupled to oxidatjaon_ of vat e ( PEP)
and a systerp havi pg 10 pgyruvatle kin K) 'Smd I ctic dehydroggnase
(LDH). The dxi datjon of NADH ni M e decr pase of
absor bance ¢ : Kg 22 @ ) u3| 50

spect r ophot @ t S 3 \Y, b0
(indicated & \ R?'JA b, o r&ﬁ %Jé 5 gvmﬂgﬂ’ éﬂ\/l PEP;
250 pM NADH; 1L nmM 15
pol y(E4Y,); 1 25 mv I\/gClZ n 200 Hepés, pH T. 5. As s ay

conditions f wephorlgbat ed VEGE-R2A50 (ilndi catled as BWK infthe
tabl es) werdi4t hejos| | owjiogt 1 MV PE 50 p DH;INB0 unilts of | DH nL; 20

units of PK/nL; 52008V DTY; 20 pol y( E4Y,); {3 nM ATP; and 60 nmVf Mpd 2 and
2 mM Mhd 2 ifn 200'"hjhﬂl°ﬂe|ces, pH 7.5. ssays Tre_lrltlate with b to 40 nM

of enzyme. Kl ty In the

presence of |varyi pg concgntrati of{ test ¢onpourjds. The data here

anal yzed usijng Engyne Ki N6 beF 48 ﬁ;ﬁég i dagraph sofjtware. |ELI SA Assay

For mati on of é)hoshmﬂgast r %ﬁ,was d usi e bi cé}‘,gyl atgfl gasirin
peptide 25 [g= T710.085 SU e teig1 ERPIOS{IOgaST 7, Was

i mobi | i zed [{BsTTIg el = B 6%l It aresy fol l owed
by detecti orfigISI N{H.gET1 - JRPSP roSi NG~ ant| Y dNfj ugaigy to porseradi sh
peroxi dase. [ afg.8 VI LY |®8 NOT|sgr adl INT Pper (NI dasgNyas toref using

2,2' -azino-qI -T3-ethyl berjzat hi gzol 1 nef sul fon@te(6) ] diamyoni umkalt
(ABTS). Typijcal apsay soljutionsf conta) ned: 2|M bi otBh§bkat ¢d 30 gpstrin
peptide; 5 A DTT|0.054 | MIAGE: OINThivi MINEL 0: o ¥ mivinvitiare (IND 200f iV Hepes,
pH 7.5. The [8&sa 00021 1i[0.00098NT; ¢ b BT v INT nhod989%y| INBd VEE- R2ASO.

Hor ser adi sh ox]Ukdle od9-098 + \IO@R g KMo\ o0d ey o —“k (1ALaeVi he
hor ser adi sh 0.015_ 0.094 " INT N 93.
23 [0.065 __ |0.041 INT INT INT 0.8 NT
24 lo.69 1.1 NT INT INT 45.4% NT
25 |o.01 0.001 NT_ INT INT 0.44 NT
26 0.083 l0.072 NT INT INT NT NT
27 1.5 16 INT INT INT NT 44%
28 jo.68 jo.72 NT NT INT NT {861%
29 -10.0077 [0.00047 |NT 6% INT 2.2 INT
30 jo.011 [0.001  INT INT NT 52.4% INT
31 |0.00037 I0.00021 NT 2.9; 17% T . 155.5% NT
32 [0.00041 [0.00025 [NT NT NT 29.7% NT
33 {0.0011 ]0.001 INT INT NT 51.6% NT
34 |0.019 10.001 INT . |NT INT 26.9% NT
35 {0.0032 |0.001 INT NT INT 40.5% NT
36 |0.0023 {0.001 NT 15% INT 55.8% NT
37 10.00076 [0.00022 |NT 17% INT - §34.4% [NT
38 |0.000798 |0.001 NT 9% NT 142.4% NT
39 0.009 [0.0011 |NT NT NT NT NT
40 10.0022 [0.00038 |NT NT NT NT NT
41 |0.078 [0.25 NT NT NT NT NT
42 10.0082 [0.0472 |NT NT NT 70.3% 78%
43 0.015 0.029 NT NT NT 59.6% NT
44 10.019 0.029 NT NT NT 56.2% NT
45 [0.012 0.017 NT NT T 58.7% 63%
46 [0.03 0.028 NT 51% INT 50.5% NT
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per oxi dase reacti on was quenched by addition of acid (H2SO4),
absorbance reading at 405 nm K, values were determ ned by neasuring enzyne

35 acti Vit yyboysdes presence of varying concentrations of pegaisepggpounds.

The data were

anal yzed usi'ng Enzyne Kinetic and’ el e dagraph software.

fol | oned by
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WO 01/53268 PCT/ USOL/ 01477 CHK1 Assay The production of ADP from ATP that
synthetic substrate peptide

acconpani es ph

Synti de-2 (PLARTLSVAG.PGKK) was coupled to

osphoryl transfer t

o the

oxi dation of NADH usi ng

phosphoenol pyruvate (PEP) through the actions of pyruvate 5 kinase (PK) and

| actic dehydrogenase (LDH). The oxjidation of NADH was nonitored_ Ry
follow ng the [decregase of bsorbence at K840 n e 34D 6.22 cm mMM}') using
a HP8452 specitrophdtoneted. Typilka Fon Kut i ffas con ai ned:l 4 nmN
PEP; 0.15 nMINADH; |.28 uni tE of LU unlt f P TTE, 0.125
mM Synti de-2; | 0. 15 ﬁgP_ &I % g 400 M
NaQ . Assays 1, W i ' 1 'v I e
determ ned by [gFasulggeq T Mgy i ﬁtzyn Nt’lbl i Vi ,slfq%ﬂ g m,Er f varying
concentrationsmntkp@gyb 7 857 ta zyrre
Ki neti c and KaygT datggeBm Sq9.648°0 GNT 1 T |NFL 1 ON oo ' WU_FGF
receptor and UgiK TYIgEEBNC Ho.678SE [NEL 1 VI ONTNa, ggg SSINgTT and
purification gkiThe[{GyT 0SOlja § uorﬁarn OT [NFA =RINTYT OSINTE  LoNfI nase¢ (am no
aci ds 456-766)[szont {.00BSY 1010026 JNT NO aase SUDNT! { UL |58%s (LW /V, (A88A, and
C584S) were cdssiuct [pboas piee00asiqNy desSazs bed hanjzawl , T _
Schl essi nger, |64, &lo@2Bbbar {0.00827 INT ( 10340% Cel 1 IN86, 6 /[81.58/) . INThi S _dlormai n was
expressed in 958 i niocodd cell0.801dsi|NT _a 32% ovi NTis _ex|886%si gNTvect ¢r, and
protein was [{86if 9D36si ndP.MINvENTi ondNTt ech ues. [NThe LJNTtyrogi ne
ki nase was expb&ssel0.65n 20 |0.987ectiNEel | JNES an NIt er njNial deN&ti on|starting
from ami no aci[BB 22300867 he [G0M of ' 3% | The
N-term nus of [Bhe pi000i6 H 30.00058, NFfons | P223M and
C 224D. Ki nase 0018 | £} si ictnet hods.
Tyrosi ne ki nagqg, act|vi.ty ad uous |25
spect r ophot ong = '3 e+
pol y(G u, Tyr; 0 - 1
ki nase-cataly 0 tvate to ADP,
with generati y fye prpduction
is in turn coUggeU Jo@ss e {gBaiat Hfgducti on of
pyruvate to f ! . Y9.01 R - 30 ] INTVADH§ 0 NAD*.
Loss of NADH ijgg MONIoIoBAZET TOOAFAINT | NJ [RPSOr DARTE 126%  INT '

169 0.016 0.0041 INT 38% INT 25.6% NT -

70 0.0018 0.00023 |NT 45% INT 163% NT

71 0.00085  i0.001 NT 42% INT 28.8% NT

72 lo.012 0.0076 INT 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 0.0098 0.0014 INT NT T NT NT

76 j0.15 0.027 INT NT INT NT NT

77 10.0058 0.00038 INT NT INT NT NT

78 [0.0055 _ 0.0007 |NT NT INT NT NT

79 10.0022 0.00042 INT NT INT NT NT

80 j0.014 0.00025 [NT NT NT NT NT

81 [0.0008  10.0048 INT NT INT NT NT

82 D.11 [0.0024 |NT NT INT NT NT

30% at 30% at IN

83 10uM 10uM__ |NT NT T NT NT

84 34 28 22.5 NT T NT NT

85 16 6.6 NT NT NT NT NT

18% at 45% at
86 10puM 10uM NT NT NT NT NT
87 0.0042 0.0019 NT NT INT NT NT
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at 340 nm (see e.g., Techni kova-Dobrova et al., "Spectrophotonetric

determ nation of functional characteristics of protein kinases with

coupl ed sawgyi®bésc assay,"” FEBS Letters, vol. 292 (19913¢crgddnRdr 72) -

Enzynme activity was nmeasured in the presence of 200 mM HEPES (pH 7.5), 2 -

mM phosphoenol pycuvate, 0.3 nmM NADH, 20 nM MyGi 2, 35 100pM ATP, 5 nM DIT,

5.1 or 25 mMMpoly (GQu,Tyr) 4:1 for P-FGF or P-LCK assays, respectively, ,
and 15 units/m - each of pyruvate kinase and | actate dehydrogenase. 154 WO i
01/53268 PCT/ USOLl/ 01477 Phosphoryl ated FG- receptor ki nase was present at !

100 nM and nhnqnhnrvl ated LCK ki nase was oresent at_ 50 nM Assays were

performed under orrected
for any backgroungd Per cent

i nhibition ( ed ijn the
presence of [2% (Viahkal ' g i 1Pr R 9 Colupl ed

SDect r onhot ' - ' ‘ 3 Pled using a
Beckman DU [ to

oxi dation o 3d\lADI— ; ctions of
pyruvat e ki pase (I-’K) and[Tactid 10 d nydarogepase (Lo Tfieoxrdat i on of
NADH was no gorepoby f old.coobs The pwcreasg-ri n a r ban at 340 nm (x. 22

cmt MV ). DBpIC react|on solfutiong coniaj ned: I[mvI PEP[ 250 M NADH, 50
units of L 200009 t ll@(rrrt gNmM - DTIRT | n rr1\/|||up pH 7.5 and
varyi ng congentrati ons o poI y(]E4Y ATP anﬂzF My} 2. Asshys werfe initiated
with 40 nM ¢d1_cdHORSS 110.00@8 UllNE of [NFsays rfor on [NMpounds, which

i ncl ude the speC|f|c expnpl es|descrilbed aboje are|provided belqw in Table
. i 02¢- INDh a (WFti cul ent INE_t helNJhi t s Jand assays

used - are as |nd| ated i n|the a;fpllcatle colum of | the ta/&l:re. Table I: K,
' - <|0-0008% (NT NTIZCF( (nIManO [ 9% BAK %

CDK4/DCDKZR' ; L at 1 at Inhib. at Inhibitlon Ex. No. M(PI VI) M
M7 Pill! at | M 1.7+/- 11 +/- 6.7+/ 1 0.6 2 0.09 NT NT 32 7.9+4/ 2 3.0 NT

NT NT NI NT NT  nhibition of Cell Growth: Assessment of Cytotoxici
Inhibition of cell growth was measured using the tetrazolium salt assay,
-5 which is based on the ability of viable cells to reduce 3-(4,5-dimethyithiazol-2-yl)-2,5-

' [2H]-diphenyltetrazolium bromide (MTT) to formazan (Mossman, Journal of
Immunological Methods, vol. 65 (1983), pp. 55-58). The water-insoluble purple
formazan product was then detected spectrophotometrically. The HCT 116 celi line
was grown in 96-well plates. Cells were plated in the appropriate medium at a volume

10 of 135 pliwell in McCoy's 5A Medium. Plates were incubate_d for four hours before
addition of inhibitor compounds. Different concentrations of inhibitor compounds were
added in 0.5% (V) dimethyisulfoxide (15 uliwell), and cells were incubated at 37°C
(5% COy,) for four to six days {depending on cell type). At the end of the incubation,
MTT was added to a final concentration of 0.2 mg/mL, and cells were incubated for 4

15 hours more at 37°C. After centrifugation of the plates and removat of medium, the
absorbance of the formazan (solubilized in dimethylsulfoxide) was measured at 540
nm. The concentration of inhibitor compound causing 50% inhibition of growth was
determined from the linear portion of a semi-log_ plot of inhibitor concentration versus
percentage inhibition. All results were compared to control cells treated only with

20  0.5% (v/v) dimethylsulfoxide.
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75% 0. 37+/ - 0.24+/- inhibition 3 0.05 0.01 at 20WNT T NT NT 155 ...1 WD
01153268 PCT/ US01101477 Kj [nhih. K, VEGF K CHKI (JM ) FGF (pM (uM or %
% or % FAK wo off¥s¢¢ D CDK21A or % Inhib. at 1 at Inhib. atpdriikbfdili0n

No. MInhib. MM1 Mat 1 MO.11+/- 0, 14+/- 1.09+/- 0.0264+/ 4 0.02 00
0.12 0.002 T NT NT 56%0.48+/- 0.69+/- inhibition NT 5 0.04 0.03 at 20WT
NT NT 80%0.2+4/- 0.16+/- inhibition 64% 11%53% NT 6 0.03 0.02 at 20 M
1.2+/- 0.79+4/ 71 0.3 0.12 NT NT FqT NT NT 0.59+/- 0.37+/ 81 0.10 0.04 NT
NT T NT NT 2.2+4/- 0.67+ 91 0.3 0.07 NT NT T NT NT 5% o0.074+/ - 0.033 +1-
inhibition 10' 0.009 0.003 @I ONNT 1% 61% NT 39% i nhibition 2.6+/ 11 at
10#M 0.3 NT NT T NT NT 48% i nhi bitiofableda at 100 IN 13 NT NT 4T NT NT

19% i nhibition 6.3+/ 12 BT 5 PM I THETIY6 | YHOT116
Example No. | IC50 {uM) 1C90 (uM)
4 27 6.2
6 6 - 21
10 - 15 3.8
15 12 25
16 3 5
17 32 5
19 0.78 16
20 0.07 04
22 5 5
23 4 5
25 0.33 1.1
26 2.8 5
29 0.18 0.8
30 0.18 0.62
31 0.22 0.058
32 0.086 0.23
33 0.055 0.16
34 0.2 0.58
35 0.13 0.37
36 0.024 0.06
37 0.041 0.12
38 0.029 0.06
39 0.018 0.06
42 3 5
43 1.9 5
44 5 5
45 2.1 5
47 2.1 5
48 3.9 5
49 23 4.8
50 1.8 5
52 0.5 2.2
53 0.2 0.75
54 0.079 0.23
55 1.5 5
56 048 13
57 2 5
58 0.46 1.3
89 0.2 0.48
60 0.2 0.5
61 0.22 0.5
62 1 24
63 0.43 1.3
64 1.3 5
65 0.39 13
66 0.49 1.6
67 2 47
68 0.16 0.6
69 0.69 2.1
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3.4 +1- 2.7+ -
Kr K, VEGF CK Ki
CDK4/ D Cop@dmssags %o I nhib. at 1
Inhib. MM1 M at |

i nhi bi tion

0.007 at 1 MNT 17% 87% NT 16 0.035 0.015 81 36% T 1 47%

NT 13 0.7 0.7 NT NT T NT 156 WO 01/53268 PCT/ USOL/ 01477 Kr
CHKI (pM M FGF (pM K, K, (PM or % | %or % FAK %
nhi b. at | nhib. at |nhi bp¢irgsvrrolasy No. MM
M2.4 +1- 2.5+/ NT 14 0.5 -0.4 NT NT INT NT 20% :
NT NT NT T NT NT 16% 0.062+/- inhibition 15 0.018
17 NT 1.4 NT NT

14b at i

42.6% NT 18 0.96 NT NT NT NT NT 18b" 6.6 3.3 NT NT NT NT 31.3% 19 0.054
0.001 NT NT inhibition NT T 20 0.0021 0.00093 NT NT 96.9% NT 21 0.237

61%

0.049 8.55 NT 3% 54% NL__22 0 015 0 094 NT NT T 93 5% 23 0.065 0.041 NT
NT T 0.8 NT 24 0.69 1/1 NT NT 45 HGTAt® o5iHCHI1®) 001 NT NT T 0.44 NT 26
0.083 0.072 NT NT T NrjiExempleNe. o} ICSQ () nrl €904uMbo, bg 0.68 0. 72 NT NT NT
29 0. 0077 0. 00047 g"ﬁ L S T -g«ﬁ 0001 NT NT T 52.4% NT

72 0.15 0.53

73 0.2 0.6

75 0.4 113

76 05 05

77 0.31 05

78 0.085 0.22

79 05 05

80 0,09 0.22

81 0.086 0.21

82 >0.5 >0.5

87 0.16 0.42

88 >0.5 >0.5

89 0.15 0.25

90 0.03 0.12

91 0.34 >0.5

92 0.18 0.5

93 0.32 >0.5

10

15

20

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. itwill be apparent that such assays 6r other suitable
assays known in the art may be used to select an inhibitor having a desired level of
activity against a selected target.

The exemplary compounds described above may be formulated into
pharmaceuticat compositions according to the following general examples.

Parenteral Composition

To prepare a parenteral pharmaceutical composition suitable for .
administration by injection, 1.00 mg of a water-soluble salt of a compound of Formula |
or |l is dissolved in DMSO and then mixed with 10 mL of 0.9% sterile saline. The
mixture is incorporated into a dosage unit form suitable for administration by injection.

Oral Composition

To prepare a pharmaceutical composition for oral delivery, 100 mg of a
compound of Formula | or Hl 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
suitable for oral administration.

It is to be understood that the foregoing description is exemplary and
explanatory in nature, and is intended to illustrate the invention and its preferred
embodiments. Thus, the scope of the invention should be understood to be defined
not by the foregoing description, but by the following claims and their equivalents.
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31 0.00037 0.00021 NT 2.9; 17% 55.5% NT 32 0.00041 0.00025 NT NT T 29.70/6
NT 33 0.0011 0.001 NT NT NT 51.6% NT 34 0.019 0.001 NT NT NT 26.9% NT 35
0. 0032 0. 0Gkohifishis T 40. 5% NT 36 0.0023 0.001 NT 15% T Borffediarr3?
0.-00076 0.00022 NT 17% T 34.4% NT 38 0.000798 0.001 NT 9% NI 42.4% NT 39
0.009 0.0011 NT NT T NT NT 40 0.0022 0.00038 NT NT T NT NT 41 0.078 025
NT NT T NT NT 42 0.0082 00172 NT NT IT 70.3% 78% 43 0.015 0.029 NT NT
59.6% NT 44 0.019 0.029 NT NT T 56.2% NT 45 0.012 0.017 NT NT T 58. 7% 63%
46 0.03 0.028 NT 51% 50. 5% NT 157 WO 01/53268 PCT/USQO /01477 K, f K, VEGF
CK K, CHK1I (pM M FGF (pM KE Kif (PM or % %or % FAK % CDK4l D CDK21A or
% Inhib. at 1 nhlb. at Inhib. at Inhibition Ex. No. Kun) MInhib. MM1 M
at 1 M 47 0.094 0.1 NT T 81.1% NT 48 0.021 0.055 7.82 NT 68.5% NT 49
0.095 0.049 NWhEisifaime8iT 50 0.253 0.073 NT NT T 89.6%NT 51 1.1 0.4 NT
NT T NT NT 52 0.0035 0.0026 NT 38% 55% NT 53 0.0028 0.00029 NT 32% 32% NT
54 0.026 0.00027 NT 46% 81.5% NT 55 0.041 0.0011 NT 32% 83.6% NT 56 0. 036
0.001 NT NT T NT Nt 57A epmpound represeted iy Farmie INT 58 0. 0067 0.001 NT 17% T
3: 20.3% NT

HN—N

\ )}

Re )
wherein R, is a substituted or unsubstituted alkyl, aryl, heteroaryl,

carbocycle, or heteracycle group, or
N

B,
wherein R, is H or lower alkyl, and X is a substituted or unsubstituted
alkyl, aryl, heteroaryl, carbocycle, or heterocycle group; and .
Rz is a substituted or unsubstituted alkyl, aryl, heteroaryl, carbocycls,

or heterocycle group, or
N

R,
whersin R, is H or lower alkyl, and X is a substituted or unsubstituted
aryl, heteroaryl, carbocycle, or heterocycle group; or
a pharmaceutically acceptable salt of a compound of the Formula I; or
a prodrug or pharmaceutically active metabolite of a compound of the Formula |, or a
pharmaceutically acceptable salt of a prodrug or metabolite thereof.

2. A compound, pharmaceutically acceptable salt, prodrug, or
pharmaceutically active metabolite according to claim 1, wherein:
Ryls
fe
Y —_—

S| T
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59 0.0016 0.00058 NT 31% 47.6% NT 60 0.0016 0.0006 NT 26% T 40. 8% NT

0.48; 61 0.017 0.0012 NT 18% 60. 7% NT 62 0.05 0.0037 NT NT NT NT 63 0.22
0. 0012 NiwoW@isviesNT 64 0.19 '0.014 NT NT NT NT 65 0. 00a8rGso@ia7NT NT 44. 1%
NT 66 0.055 0.001 NT NT NT NT 67 0.22 0.016 NT NT NT NT NT 68 0.0047
0.0011 NT NT 12.60/0 69 0.015 0.0041 NT 38% 25.6% NT 70 00018 0. 00023 NT
45% 63% NT 71 0.00085 0.001 NT 42% 28.8% NT 72 0.012 0.0076 NT 24% T
48.6% NT 73 0.0069 0.0027 NT 15% T 42.9 NT 74 0.00052 0.0016 NT 14% T
82.6 NT 75 0.0098 0.0014 NT NT T NT NT 76 0.15 0.027 NT NT NT NT 77

0. 0058 0.00038 NT NT NT NT 78 0.0055 0.0007 NT NT T NT NT 79 0.0022
0.00042 NT N7 T NT NT 80 0. 014 ok$q£é§ NT NT T NT NT 81 0.0008 0.0049 NT
NT NT NT 82 0.11 0.0024 NYa@n fegRYHRION®Yos at 30% at 83 10 M IOM NT NT T
NT NT 84 34 28 22.5 NT T NT NT 85 16 6.6 NT NT NT NT 18% at 45% at 86 | o
pm 10 M NT NT T NT NT 87 0.0042 0.0Gd9 NT T NT NT 158 WD 01/ 53268

PCT/ US01/ 01477 Kl '

— >
/\Ra

H

wherein Y is CH or N and R; is H, or a substituted or unsubstituted
alkyl, aryl, carbocycle, heleroaryl, or heterocycle group; or
v -Rs3
2T
N/
H

where Y is C or N and R; is H or a substituted or unsubstituted alkyl,
aryl, heteroaryl, carbocycle, or heterocycle group.

3. A compound selected from the group consisting of

H
N,
N
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K, VEGF CK K, CHKL (pM M FGF (pM K, K, (pM or % %or % FAK % CDK4/D
CDK2I A or %Inhib. at | nhib. at Inhib. at Inhibition Ex. No. MMInhib. M
M1 Mat 1 yWhoefissaés 0035 0.0014 NT NT SIT NT NT 89 0.001 @-PR8&N; NT NT NT

90 0.00009 0.0003 NT NT 1T NT NT 91 0.0075 0.0028 NT NT NT NT 92 0.0078
0.0027 NT NT NT NT 93 0.0019 0.00061 NT NT NT NT Note: NT = not tested.
Inhibition of Cell G owh: Assessnent of Cytotoxicity Inhibition of cell
grow h was neasured using the tetrazoliumsalt assay, .: - 5 which is based
on the ability of viable cells to reduce 3-(4,5-dinethylthiazol-2-yl)-2,5-
[ 2H] - di phenyl tetrazol i um brom de (MIT) to formazan (Mossman, Journal of

| mmunol ogi cal Met hods, vol. 65 (1983), pp. 55-58). The water-insol uble
purple formazan product V\ﬁs t hen detected spectroph (ﬁ}’retrically. The HCT
116 cell line was g - Jated in the
appropriate nedi uie orune 10 of 135 pl/wg Qoy' s 5A Medi um

Pl ates were ingupategd for JoNp hours befor Adgd ti iHhi bi

conmpounds. Di ff8 ent concétdations of inhiltor conpotipes were added in
0.5% (v/v) dinethyl sul foxi :@7 pl./well), and cells @ i ncubated at 37C
(5% COQ) for four to six dags” (depending on cell type). W the end of the

i ncubation, MIT was added to a final concentration of 0.2 ng/nL, and cells
were incubated for 4 15 hours nore at 37C. After centrifugatkon of the

pl ates and renoval of nmedium the absorbance of the formazan (sol ubilized
in dimethylsul foxi de) was peasured at 540 nm The concentration of

i nhi bitor conpound caystggN50% i nhi bition of growth Het ermned from
the |inear portjonjof epN-10g plot of inhifito nt,‘nation ver sus

per cent age i nhf’ . results were conpa trel cells treated
only with 20 0. 5%/ v) di Hyl sul f oxi de. 159 F~N@T/ USOL/ 01477

Table Ii HCT 116 HCT 116 ! pl e No. 1050 (tuM 1C90 uM "b? 6.2

and Q ‘

A T
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6 621 101.53.8 151.2 2.5 1635 17 3.2 5 19 0.78 1.6 20 0.07 0.4
22 55 2345 250.331.1 26 2.85 29 0.18 0.8 30 0.18 0.62 31 0.22

0.058 33y8of&hed. 23 33 0.055 0.16 34 0.2 0.58 35 0. ﬂ@n@gﬁﬁhn$6 0. 024
0.06 37 0.041 0.12 38 0.029 0.06 39 0.018 0.06 42 35 43 1.95 4455
45 2.15 47 2.1 5 48 3.95 49 2.3 4.8 50 1.8 5 52 0.5 2.2 53 0.2 0.75
54 0.079 0.23 55 1.55 56 0.48 1.3 57 2 5

or a pharmaceutically acceptable salt thereof, a prodrug or pharmaceutically
active metabolite thereof, or a pharmaceutically acceptable salt of a prodrug or
metabolite thereof.

4. A pharmaceutical composition comprising:
(a) an amount of a cell-cycle control agent effective to inhibit a
protein kinase, said cell-cycle control agent being a compound represented by
Formula I

R (]
wherein R, is hydrogen or a substituted or unsubstituted alkyt,
aryl, heteroaryl, carbocycle, or heterocycle group, or

R
N
Ry
wherein R, is H or lower alkyl, and X is a substituted or
unsubstituted alkyl, aryl, heteroaryl, carbocycle, or heterocycle group; and

R is a substituted or unsubstituted alkyl, aryl, heteroaryl,
carbocycle, or heterocycle group, or

.y

wherein R, is H or lower alkyl, and X is a substituted or

unsubstituted aryl, heteroaryl, carbocycle, or heterocycle group; or

a pharmaceutically acceptable salt of a compound of the Formula I; or a
prodrug or pharmaceutically active metabolite of a compound of the Formula I, or a
pharmaceutically acceptable salt of a prodrug or metabolite thereof; and a
pharmaceutically acceptable carrier.

O R
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58 0.46 1.3 59 0.2 0.48 60 0.2 0.5 61 0.22 0.5 62 1 2.4 63 0.43 1.3
64 1.3 5 65 0.39 1.3 66 0.49 1.6 67 2 4.7 68 0.16 0.6 69 0.69 2.1 160

WO 01/ 53268y{oahhaefa01/ 01477 HCT116 HCT116 Exanple.No. | CH@,y 01420 uM 70
0.18 0.44 71 0.7 2 72 0.15 0.53 73 0.2 0.6 75 0.4 l.Cg %Mé 0.5 77

0.31 0.5 78 0.085 0.22 79 0.5 0.5 80 0.09 0.22 81 0.086 0.21 82 AS
>0.5 87 0.16 0.42 88 >0.5 >0.5 89 0.15 0.25 90 0.03 0.12 91 0.34 >0.5
92 0.18 0.5 933 0.32 >0.5 The exanpl es above illustrate conmpounds
according to Formula I or Il and

5. A method of treating a disease or disorder mediated by inhibition of a
kinase complex, comprising administering to a subject in need of such treatment a
cell-cycle control agent selected from the group consisting of a compound
represented by Formula I

e 0
wherein R, is hydrogen or a substituted or unsubstituted alkyl, aryl,
heteroaryl, carbocycle, or heterocycle group, or

L

R,

*

wherein R, is H or lower alkyl, and X is a substituted or unsubsfituted
alkyl, aryl, heteroaryl, carbocycle, or heterocyclé group; and
R. is a substituted or unsubstituted alkyl, aryl, heteroaryl, carbocycle,

or heterocycle group, or
24("

Ry

wherein R, is H or lower alkyl, and X is a substituted or unsubstituted
aryl, heteroaryl, carbocycle, or heterocycle group; or

a pharmaceutically acceptable salt of a compound of the Formula I; or
a prodrug or pharmaceutically active metabolite of a compound of the Formula |, ora
pharmacsutically acceptable salt of a prodrug or metabolite thereof.

A O
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assays that may readily be perforned to determine their activity |evels

agai nst the various kinase conplexes. it wll be apparent that such assays

or other wgbishése 5 assays known in the art may be usedpéfusibesy an
I nhi bitor having a desired level of activity against a selected target.

The exenpl ary conmpounds descri bed above may be fornul ated into

phar maceuti cal conpositions according to the follow ng general exanples.
Parent eral Conposition 10 To prepare a parenteral pharmaceuti cal
conposition suitable for admnistration by injection, 100 ng of a

wat er-sol uble salt of a corrpound of Formula | or Il is dissolved in DVBSO
and then m xed with 1 m}f? %stelle sal.ine. The mxture is

i ncorporated int g%@a RPFHQN AR5  adni ni stration by
injection. Oral Conpositi¢® dﬁeﬁpeMpaMMWMm@omd conposition for
oral deliveryyedditbaB FBfmula 1 COMPoOuUnd of Formula | or 11 is mxed with 750
nmg of | act ose The m xture 1s |ncoH ated into an oral dosage unit for,
such as a hard gelatin capsule, whifj

It is to be understood that the fge®
expl anatory in nature, and is int
preferred enbodinments. Thus, the\sggpe of the invention should be
understood to be defined not by thg foregoing description, but by the
following clains and their equival efits. 16() WO 01/ 53268 PCT/ US01/ 01477
What is clained is: ﬂwa&b SubSi N (1)
wherein R, is a substi tdﬁ?iggr@ unseﬁggél t ut eﬁeo% F&m;‘r&f/i%dkglI eroaryl,
car bocycl e, Q?Fer‘l’?@('éﬁaﬂ’@m W%Pmﬁlp °Ra , wherein R4 is Hor |ower

al kyl, and X i-s a substituted or unsuﬁtl tuted al kyl, aryl, heteroaryl,

gdescription is exenplary and 20

car bocyol e, or heterocycle group; Xis a substituted or unsubstituted
al kyl, aryl, heteroaryl, carbocyci e} het erocycl e group, or x Ra,

wherein R, is H or lower alkyl, and X is a substituted or unsubstituted
alkyl, aryl, heteroaryl, carbocycle, or heterocycle group; and

R, is a substituted or unsubstituted alkyl, aryi, heteroaryi, carbocycle,
or heterocycle group, or

wherein R, is H or lower alkyl, and X is a substituted or unsubstituted
aryl, heteroaryl, carbocycle, or heterocycle; or

a pharmaceutically acceptable salt of a compound of the Formula I; or
a prodrug or pharmaceutically active metabolite of a compound of the Formula |, or a
pharmaceutically acceptable salt of a prodrug or metabolite thereof; and

(b) a pharmaceutically acceptable carrier, diluent, vehicle or excipient
therefor.

7. A method of treating a mammalian disease condition mediated by
kinase activity, comprising administering to a mammal in need thereof a
therapeutically effective amount of a compound represented by Formula I:

I
ULl
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wherein R4 is Hor lower alkyl, and X is a substituted or unsubstituted
aryl, heteroaryl, carbocycle, or heterocycle group; or a pharmaceutically
accept abl e wyaloisfks a conpound of the Fornmula |; or a predriSedier

phar maceutically active netabolite of a conmpound-of the Formula 1, or a
pharmaceutically acceptable salt of a prodrug or netabolite thereof. 2. A
conpound, pharnmaceutically acceptable salt, prodrug, or pharmaceutically
active nmetabolite according to claim1, whereini R IsRAx 11111111
11111 111 11 111 11 111 1 1 This Sheet Has Been Replaced CL HS IIII1I1]
162 1l~I~I~lit! t ~I~1 WO 01/53268 PCT/US01/ 01477 wherein R4 is

hydrogen; or 0O HRS wherein Y Is CH or N and R3 Is H, or a substituted or
unsubstituted alkyl, aryl, carbocyct! eteroaryl, or heterocycle group;

or YR3 N' H where Yis Cor Nan S or a substituted or
unsubstituted al kyl, aryl, hetero carbocycte, or heterocycle group.

3. A conpound selected fromthe grd gonsisting of HH \ K\ KN1~HH
"NN NHNHOH HH ~N\ NN

Re 1)
wherein Ry is hydrogen or a substituted or unsubstituted alkyl, aryl,
heteroaryl, carbocycle, or heterocycle group, or

Re 1]
wherein R, is H or lower alkyl, and X is a substituted or unsubstituted
alkyl, aryi, heteroaryl, carbocycle, or heterocycle group; and
R: is a substituted or unsubstituted alkyl, aryl, heteroaryl, carbocycle,
or heterocycle, or

R ¥
wherein R, is H or fower alkyl, and X is a substituted or unsubstituted
aryl, heteroaryl, carbocycle, or heterocycle group; or
a pharmaceutically acceptable salt of a compound of the Formula I; or
a prodrug or pharmaceutically active metabolite of a compound of the Formula |, or a
pharmaceutically acceptable salt of a prodrug or metabolite thereof.

8. A method according to clair 7, wherein the mammalian disease
condition is associated with tumor growth, cell proliferation, or angiogenesis.

9. A method of modulating or inhibiting the activity of a protsin kinase
receptor, comprising contacting the receptor with an effective amount of a compound
represented by the Formula I:

HN—N

\\\ R

C T
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NNHNNH 110 163 I 11111 1221222 100 Er 1t I 1111 WD 01/ 53268

Fre e
PCT/US01/01477 HH NN, N Ol / N NHHOI / NNHbtl HH I N1\

NN HIAobibddd HCFS NN I\ 5xxb HHI \ NN ;N gcwioNoidsr \ N HO |
, /N and 111121111 211211112111 1f 121 11 Jill S 164 WD 01/53268 ‘
PCT/ US01/ 01477 or a pharmaceutically acceptable salt thereof, a prodrug or
pharmaceutically active netabolite thereof, or a pharmaceutically
acceptable salt of a prodrug or netabolite thereof. 4. A pharnaceuti cal
conposition conprising: (a) an anount of a cell-cycle control agent
effective to inhibit a protein kinase, said cell-cycle control agent being

a conpound represent gd by, g i diobén dr'a substituted or unsubstituted alkyl, aryl,
heteroaryl, carbocycle, or heterocycle group, or

zi("
R‘ ]
wherein R, is H or lower alkyl, and X is a substituted or unsubstituted

alkyl, aryl, heteroaryl, carbocycle, or heterocycle group; and
R is a substituted or unsubstituted alkyl, aryl, heteroaryl, carbocycle,

or heterocycle group, or
N

Rs ’
wherein R, is H or lower alkyl, and X is a substituted or unsubstituted
aryl, heteroaryl, carbocycle, or heterocycle group; or '
a pharmaceutically acceptable salt of a compound of the Formula I; or
a prodrug or pharmaceutically active metabolite of a compound of the Formula |, or a
pharmaceutically acceptable salt of a prodrug or metabolite thereof.

10. A method according to claim 9, wherein the protein kinase receptoris a
CDK complex, VEGF, or CHK1,

11. A pharmaceutical composition, comprising an effective amount for

inhibiting a kinase complex of a cell-cycle control agent, represented by Formula |:
HN-—H

\\ P

Re )
wherein Ry is hydrogen or a substituted or unsubstituted alkyl, aryl,
heteroaryl, carbocycle, or heterocycle group, or

.

) A R
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HV- \ R wherein R is hydrogen or a substituted or unsubstituted al kyl,
aryl, heteroaryl, carbocycle, or heterocycle group, or x wherein R4 is H

or |ower alvwglbisaee X is a substituted or unsubstituted pipkébrordsry!
het eroaryl, carbocycle, or heterocycle group; and R2 is a substituted or

unsubstituted al kyl, aryl, heteroaryl, carbocycle, or heterocycle group,
or Rx F4 wherein R4 is Hor lower alkyl, and X is a substituted or
unsubstituted aryl, heteroaryl, carbocycle, or heterocycle group; or a
pharmaceutically acceptable salt of a conpound of the Formula |I; or a
prodrug or pharmaceutically active nmetabolite of a conpound of the Formula
1, or a pharmaceutically acceptable salt of a prodrug or netabolite

acce a prod
thereof: and a phar mac¥tainRqis b onlowenalkylypnd X ig asulgstitutegor ynsubstityted || || | J|

X11111 11111 L elkyll @y, i@eodriiointiotyde dr HeteddoyEld §rédp; abd A nmet hod of treating a
di sease or disorder nedi Lhhi bt ' ex., conprising
adm nistering to a . sugl}"Z%:"t?Q‘Pﬁm%%%%‘@#Jbé@@'ﬁ%'@é\wh@ﬁ@%s&eg'{’?@@?fc| e control
agent sel ect ePMSAPVEIRIYP.Mip consi sting of a conpound represented by
Formula |: MRN R wherein R is hydrog or a substituted or unsubstituted
al kyl, aryl, heteroaryl, carbocycl e; gterocycle group, or V_I-N( X
wherein R4 is Hor |ower alkyl, and S substituted or unsubstituted

al kyl, aryl, heteroaryl, carbocycle, or h®tierocycle group; and R2 is a

substituted or unsubst ivingiefh,3d HBf lowst'alky; afdS € & Sstiuted GAIRMSYRAT  ©F
heterocycle g ra?#,%’ete?orz-xry)lf car&lcyble, or heterocycle group; or
a pharmaceutically acceptable salt of a compound of the Formula I; or
& prodrug or pharmaceutically active metabolite of a compound of the Formula |, ora
pharmaceutically acceptable salt of a prodrug or metabolite thereof.

12. A method of treating a disease state or disorder associatad with
uncontrolled cellular profiferation comprising administering to a subject in need thereof
a therapeutically effective amount of a compound represented by Formula |

HN—N

) _-—
|

Re M

wherein Ry is hydrogen or a substituted or unsubstituted alkyl, aryl,

heteroaryl, carbocycle, or heterocycle group, or
24("
R‘ )

wherein R, is H or lower alkyl, and X is a substituted or unsubstituted
alkyl, aryl, heteroaryl, carbocycle, or heterocycle group; and

R is a substituted or unsubstituted alkyl, aryl, heteroaryl, carbocycle,
heterocycle group, or

S -

SR [T
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wherein R is Hor lower alkyl, and X is a substituted or unsubstituted
aryl, heteroaryl, carbocycle, or heterocycle group; or a pharmaceutically
accept ablwo 8gisnesof a conpound of the Formula |; or a pporiusey/oos7
pharmaceutical ly active netabolite of a conpound of the Formula I, or a
pharmaceutically acceptable salt of a prodrug or netabolite thereof. IN
Frrerr 1l 1111111-11 166 WO 01/53268 PCT/ US01/ 01477 6. A pharmaceutica
conposition conprising: (a) a therapeutically effect i ve amount of a
conpound represented by Formula I: HM" ; R Rz (!) wherein R is
hydrogen or a substituted or unsubstituted al kyl, aryl, heteroaryl
carbocycl e, or heterocycle 0 R4 |s r Iovver
alkyl, and. X is a subﬂmﬁﬁ'%dsﬁp’m&&%??%%%em 'ﬁ\étF roaryl,
car bocycl e, i, helemant; gabacydle r heteroybldtitoups oa substltut ed or unsubstltut ed
al kyl, aryl, heteroar I X R4

ar g rhaﬁ?ic@:flﬁﬁg aosptafle f b Rl &S 3rmd 1 B

V\/nereln R4|s H or or unsu Sstituted
aryl, heter OWWHPB%VE?‘E'“"BF‘%F@PHE‘%?@WWW%Q‘P@E@{H O |y

accept abl e saphammateuicaly apeptable 8élt dflagprddmigotinsetdbolite theredf. pr odr ug or
pharmaceutically active nmetabolite of a conpound of the Formula i, or a
phar maceutically acceptable salt of a prodrug or netabolite thereof; and
(b) a pharmaceuti 8l | YA eampeprdgppreseniadby Eermulg § yent , vehicl e or exci pi ent
therefor. 7. A nethod of treating awveinali an di sease condition nedi ated by
ki nase activity, conprising adm nisferi &0 a mammal in need thereof a

t herapeutically effective anpunt onpound represented by Fornula I:

R2 (in
wherein R’; is a substituted or unsubstituted alkyl, aryl, heteroaryl, carbocycle, or
R

ALY

heterocycle group or or
wherein each R, is individually H or lower alkyl, and X is a substituted’
or unsubstituted alkyl, aryl, heteroaryl, carbocycle, or heterocycle group; and
'» is a substituted or unsubstituted amino, nitro, alkenyl, alkyi, aryl,

R,
L v
heteroaryl, carbocycle, heterocycle, zl ,or Rs group

wherein the R4 groups are independently H or lower alkyl, and X is
selected from a substituted or unsubstituted alkyl, aryl, heteroaryl, carbocycle, or
heterocycle group; or

a pharmaceutically acceptable salt of a compound of the Formula If; or

a prodrug or pharmaceutically active metabolite of a compound of the Formula li, or a
pharmaceutically acceptable salt of the prodrug or metabolite thereof.

14. A compound, pharmaceutically acceptable salt, prodrug, or
pharmaceutically active metabolite thereof according to claim 13, wherein R’y is

171
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Ftr e N r1r 1rrrcCcL s 167 W 01/ 53268
PCT/ US01/ 01477 WMN-Nf, cl) wherein R is hydrogen or a substituted or
unsubstltut aryl, heteroaryl, carbocycle, or h group,
or. A< X gomﬁéﬁtln R4 is Hor lower alkyl, and X is a%gﬁbstfﬁﬁﬁed or
unsubstituted al kyl, aryl, heteroaryl, carbocycle, or heterocycle group;
and R2 is a substituted or unsubstituted al kyl, aryl, heteroaryl,
carbocycle, or heterocycle, or wherein R4 Is Hor lower alkyl, and Xis a
substituted or unsubstituted aryl, heteroaryl, carbocycle, or heterocycle
group; or a pharmaceutically acceptable salt of a conpound of the Fornul a
| ; or a prodrug or pharnaceutically active netabolite of a conpound of the
Formula 1, or a pharmaceuti cept gbl e a prodrug or
metabolite thereof. 8. A accprdin clfiaimJ7, wherein the manmal i an
di sease condition is associ e h tunor 0 \xcell proliferation, or

angi ogenesis. 9. A nethod of nodul at |'ng or |nh| bi ti ng’ he activity of a

protein kinase receptor, conprising c |ng the receptor with an
effective anmount of a conpound repr y the Formula I: HNC, A Rz
IPrhTj 11111 1Qu 11111 11 1111 L s 01/53268 PCT/USOl/01477 wher ein
R, is hydrogen or a substituted or unsubstltut ed al kyl, aryl, heteroaryl,

carbocycl e, or het er ocyheEsinyY i§insepssgently CH, CRs or N and the' Ra groups are
independently one or more of H, substituted or unsubstituted alkyl, alkenyl, aryl,

carbocycle, heteroaryl, heterocycle, hydroxy, halogen, alkoxy, aryloxy, heteroaryloxy,
thioaryl, thioheteroaryl, thioalkyl, thioacyl, or amino, provided that there can be more
than one R3 group.

15. A compound according to claim 14, wherein R'; is a substituted or

AN
=)

unsubstituted nitrogen-containing heteroaryl and R’, is H Rs,

16. A compound according to claim 13, wherein R’ comprises a
substituted or unsubstituted nitrogen-containing heteroaryl.

17. A compound according to claim 13, wherein R'; comprises a
substituted or unsubstituted group of the formula

A\ /

N

18. A compound according to claim 13, wherein R’; comprises a
substituted or unsubstituted group of the formula

= )

N

19. A compound according to claim 13, wherein R’ comprises a
substituted or unsubstituted group of the formula

i L




R , wherein RA is Hor lower alkyl, and X is a substituted or
unsubstituted alkyl, aryl, heteroaryl, carbocycle, or heterocycle group;
and R2 i swaopssaes i tuted or unsubstituted al kyl, aryl, heégi@aydrr
carbocycle, or heterocycle group, or x wherein R4 is H or |ower alkyl,
and X is a substituted or unsubstituted aryl, heteroaryl, carbocycle, or
het erocycl e group; or a pharmaceutically acceptable salt of a conpound of
the Formula 1; or a prodrug or pharnmaceutically active netabolite of a
conpound of the Formula I, or a pharmaceutically acceptable salt of a
prodrug or netabolite thereof. 10. A nmethod according to claim9, wherein
the protein kinase receptor Is a CDK cpnplex, VEG, or CHKL. 11. A
pharmaceutical conposition, conprisiyg ag effective anount for inhibiting
a ki nase conplex of a cell-cycle conly agent, represented by Fornula I:
HN-NNR 1/ (I) wherein R Is hydror a substituted or unsubstituted
\

al kyl, aryl, heteroaryl, carbocycle, eterocycle group, or x R.

T Tt I U T I I Y O ) B 69 WD 01/53268 PCT/ 1JS01/ 01477
wherein R4 is Hor lower alkyl, and X is a substituted or unsubstituted

al kyl, aryl, heteroaryl, carbocycle, or heterocycle group; and R2 is a
substituted or uRf8ubshicempaud gedording taclgim 14hwhareip &.gbmprisas Bocycl e,

or het er ocycl sub@ietetPer uRBubStitutldl §roBp BF thsoltuld? or | ower alkyl, and X is a
substituted or unsubstituted aryl, heterggryl, car bocycl e, or heterocycle
group;; or a pharmaceutically acceptable palt of a compound of the Formul a

I; or a prodrug or pharnmaceutically Fye netabolite of a conpound of the
Formula 1, or a /
N\

21. A compound according to claim 13, wherein R'; comprises a
substituted or unsubstituted group of the formula

22,

I

R

173




pharmaceutically acceptable salt of a prodrug or netabolite thereof. 12. A
nmet hod of treating a disease state or disorder associated with

uncontrol | egoegkikg ar proliferation conprising adm ni st erljc‘i'ﬂJst?olgWSUbj ect
i need thereof a therapeutically effective amount of a conpoun
represented by Fornmula I: HNC, R 1kkl R2 (1) wherein R is hydrogen or a
substituted or unsubstituted al kyl, aryl, heteroaryl, carbocycle, or

het erocycl e group, or x R wherein R4 is Hor lower alkyl, and Xis a
substituted or unsubstituted alkyl, aryl, heteroaryl, carbocycle, or

het erocycl e group; and R2 is a substituted or unsubstituted al kyl, aryl,
het eroaryl, carbocycle, heterocycle group, or Z~/ x |11iii
rarrerrrrrrrrrile 170 WO 01153268 PCT/ USO 01&77 wherein R4 is H or

| ower al kyl, and M substituted or unsu-ﬁﬁﬁ uyed aryl, heteroaryl,

car bocycl e, or l e group; or a ppgysmaefuiical ly acceptabl e salt of
a conpound of |; or a prodruf or phgkpgceutically active

nmet abolite of a“conpo of the Fornmula |, or a nar maceutically
acceptable salt of a prodrug or netabolite thereof. 13. A conpound
represented by Fornmula Il X)-R I R2 (Il) wherein IT, is a substituted or
unsubstituted al kyl, aryl, heteroaryl, carbocycle, or ~ x x heterocycle
group or "r or F wherein each R4 is individually Hor lower alkyl, and X is
a substituted or unsubstituted al kyl, awmy, %aryl, car bocycl e, or
het erocycle group; and R2 is a substitumga xuﬁntituted amno, nitro,
al kenyl , al kyl, aryl, x l\\

N

AR

174



e e avtn St Saads o

x heteroaryl, carbocycle, heterocycle, , or R4 group wherein the R4 groups
are independently H or lower alkyl, and Xis selected froma substituted
or unsubsyobismees al kyl, aryl, heteroaryl, carbocycle, orcTiOsaeiotycle
group; or a pharmaceutically acceptable salt of a compound of the Fornula’
[1; or a prodrug or pharmaceutically active nmetabolite of a conpound of
the Formula |1, or a pharnaceutically acceptable salt of the prodrug or
net abolite thereof. 14. A conpound, pharmaceutically acceptable salt,
prodrug, or pharmaceutically active nmetabolite thereof according to claim
13, wherein R, is This Sheet Has Been Replaced | 1"1LI1 100 b1 101 111?
L~ ettt 272 Lo tb~~trerrrrirt Ms W 01/53268 PCT/ US01/ 01477
R3, or N Hwherein Y is independently CH CRs or N and the Rs groups are
i ndependent|y_one oL e of H substituted or unsubgti tuted al kyl,

al kenyl , ar y&y e, heteroaryl, heteroc cl pxy, hal ogen

al koxy, aryl oxy s@ryl oxy, th|oakyl R ., thioal kyl,

t hl oacyl, or &m go, pro d that, therqﬂpa : e Ra group. 15.
A conpound acchdlng td claim14, wherein“"R Z iS a subshjtputed or

unsubsti tuted nltrogen-zgibaining heteroaryl and R 1 is‘E:%L 16. A conmpound
according to claim 13, ein R2 conprises a substitut r unsubstituted
ni trogen-contai ni ng heteroar’yl. 17. A conpound according to '‘claim 13,
wherein F r2 conprises a substituted or unsubstituted group of the formula
N 18. A compound according to claim 13, wherein R 2 conprises a

substituted or unsubstituted group of the formula N 19. A conpound
according to claim 13, wherein R 2 conprises a substituted or
unsubstituted group of the fornmula This Sheet Has Been Repl aced ~ 1%l %

A O A
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~~cas Il 1172 ~~1liiftl | WD 01/53268 PCT/ US01/ 01477 U 20. A conpound
according to claim 14, wherein R 2 conprises a substituted or
unsubsti t utyg ofERs of the fornula R3 21. A conpound aceegisidis?® cl aim
13, wherein R 2 conprises a substituted or unsubstituted group of the
formula 22. A conmpound sel ected fromthe group consisting of HH NNi 1
|~ ~1 NN=~~ry L1LU teeeerererrertitr rrrrrrcL s* tio 173 .0 ...
WO 01153268 PCTIUS01/01477 H NN O~/ N NH/ NH H I NNH (?ftN N NH
"N dj f, NV/ NH'" N / NHHHO

R DL
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H NH HH / \ NHN \/ HO11 I I I 111 1 I 12121 IN 1122111 11 1111
14 S 174 WO 01/53268 PCT/US01/01477 NN NH INN NHHONNH 66, HH

N~ NN ypwobkssgds v NHH \ \ KH AN\ N \ NN NH N pesopr@rH H \
(WJCIN\ T\ %IN/ NHINN NH H 'N jiiiiilL 175 WO 01/53268

PCT/ USQ1/ 01477
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INK NNNHNNHIIk 'k HI O NNN, | I/ N/ NHN/
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HH FFO4/ NHNHHII111112172" 1L""IL" ' 1 M 177 WO 01/ 53268

PCT/ USOL/ 01477 HH/N NHNO/NH , N1~r i ~~~r1 1 HO NH/NH/NH
YN H\ | wobiddzés NH NH\~\ OH HNNH\ H Nom NN ~pdfodoriidsr\/
11111111~11" ,11iil 178 ~' . W0 01/53268 PCTI US01/01477 H N\ / | HyN / sl

NHI / NHQy I NHNH r\ / HNHNH
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FNH 11 121 11 1 11171 121121 1 12211 1 1 112111 180 CL it $ WO 01/53268

PCT/US01/ 01477 HN NH/ NHNH/ NHNH/ NH\ \ |
\' N'"NI| woodds2¢¢ . NH HNH i N
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HHH NHI1 |y I\
/" NH NON NH b andpdihddifordrr! 11111
H / NHor a

pharmaceutically acceptable salt thereof,

a prodrug or pharmaceutically

active netabolite thereof,
prodrug or

met abol ite thereof.

or a pharmaceutically acceptable salt of a
23. A pharmaceutical conposition for

treating a disease state associated w th uncontrolled cellular

proliferation conprising:
phar maceutical |y

X

O

1

®

%ﬂ%

e i

accept abl e salt,

netabolite or a ph Heutically acceptable salt o

prodrug thereof, N _C

- : C
o g

NH
D
N* 73
y H
NH N,
N { 1
| 2 ’
/~NH N N
X
H
- N
X <

1. a conpound as clained in claim13 or a
prodrug or pharnmaceutjcally active
x-het abolite or

X
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and ii. a pharmaceutically acceptable carrier. 24. A method of treating a
di sease state or disorder associated wth uncontrolled cellular
proliferatig ﬁ %i sing adm nistering to a subject in negdrkighnent a

t her apeutically fective amount of a conpound of claim13, or a
pharmaceutically acceptable salt of a conpound of the Fornmula 11, or a
prodrug or pharmaceutically active netabolite of a conpound of the Fornula
Il or a pharnmaceutically acceptable salt of a prodrug thereof. 1 1L4 r z

A 182
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L

or a pharmaceutically acceptable sait thereof, a prodrug or pharmaceutically
active metabolite thereof, or a pharmacetutically acceptable salt of a prodrug or
metabolite thereof.

23. A pharmaceutical composition for treating a disease state associated
with uncontrolled cellular proliferation comprising:
1. 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
ii. apharmaceutically acceptable carder.

24. A method of treating a disease state or disorder associated with
uncontrolied cellular proliferation comprising administering to a subject in need thereof
a therapeutically effective amount of a compound of claim 13, or

a pharmaceutically acceptable salt of a compound of the Formula II; or a
prodrug or pharmaceutically active metabolite of a compound of the Formula Il or a
phamaceutically acceptable salt of a prodrug thereof.
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