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WA EHGsMWICAL FI ELD OF | NVENTI ON [ 0001] The pr eseP€T/US2005/011358
invention relates to conpounds useful as inhibitors of
protein Kkinases. The invention al so provides
phar maceutical ly acceptabl e conpositions conprising
t he conpounds of the invention and net hods of using
the conmpositions in the treatnment of various
di sorders. BACKGROUND OF THE | NVENTI ON [ 0002] The
search for new therapeutic agents has been greatly
aided in recent vyears by a better understandi ng of
the structure of enzymes and ot her bionol ecul es
associated with di seases. One inportant class of
enzymes that has been the subject of extensive study

|, Brot e ki Nas6PESiAaT RONIBKORISOR IR NS ©
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transduction processes within the cell. (See, Hardie,
G and Hanks, S. The Protein Kinase Facts Book, | and
Il, Academ c Press, San Diego, CA: 1995). Protein

ki nases are thought to have evolved froma conmmon
ancestral gene due to the conservation of their
structure and catalytic function. Al nost all kinases
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The ki nases may be categorlzed into f
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extenswe study is protein kinases.

[0003] Protein kinases constitute a large family of structurally related enzymes
that are responsible for the control of a variety of signal transduction processes within
the cell. (See, Hardie, G. and Hanks, S. The Protein Kinase Facts Book, I and II,
Academic Press, San Diego, CA: 1995). Protein kinases are thought to have evolved
from a common ancestral gene due to the conservation of their structure and catalytic
function. Almost all kinases contain a similar 250-300 amino acid catalytic domain.
The kinases may be categorized into families by the substrates they phosphorylate
(e.g., protein-tyrosine, protein-serine/threonine, lipids, etc.). Sequence motifs have
been identified that generally correspond to each of these kinase families (See, for

example, Hanks, S.K., Hunter, T., FASEB J. 1995, 9, 576-596; Knighton et al.,



i nfl ammat ory di seases, bone di seases, netabolic
di seases, neurol ogical and neurodegenerative

wale@sasm®s) cancer, cardi ovascul ar di seases, al PET/YSmE5/011358
and asthma, Al zheiner's disease and hornone-rel ated
di seases. Accordingly, there has been a substantia
effort in nmedicinal chemstry to find protein kinase
inhibitors that are effective as therapeutic agents.
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245 248) platelet actlvatlon (Klages et al., J. Cell. Bzol 1999, 144, 745-754), aortic

smooth muscle contraction by various stimuli (Fu ez al., FEBS Lett., 1998, 440, 183-
187), thrombin-induced responses of aortic smooth muscle cells (Seasholtz et al., Cir.
Res., 1999, 84, 1186-1193), hypertrophy of cardiomyocytes (Kuwahara et al., FEBS
Lett., 1999, 452, 3i4—318), bronchial smooth muscle contraction (Yoshii et al., Am. J.
Respir. Cell Mol. Biol., 1999, 20, 1190-1200), smooth muscle contraction and
cytoskeletal reorganization of non-muscle cells (Fukata et al., Trends in Pharm. Sci
2001, 22, 32-39), activation of volume-regulated anion channels (Nilius ez al., J.
Physiol., 1999, 516, 67-74), neurite retraction (Hirose et al., J. Cell. Biol., 1998, 141,
1625-1636), neutrophil chemotaxis (Niggli, FEBS Lett., 1999, 445, 69-72), wound
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-2 WD 2005/ 103050 PCT/ US2005/011358 healing (Nobes
and Hall, J. Cell. Biol., 1999, 144, 1235-1244), tunor

w0 pwasoes (1toh et al., Nat. Med., 1999, 5, 2PQFBHP5/011358
and cell transformation (Sahai et al., Curr. Biol.
1999, 9, 136-145). More specifically, ROCK has been
inplicated in various diseases and disorders
i ncludi ng hypertension (Satoh et al., J. din. Invest
1994, 94, 1397- 1403; Mukai et al. FASEB J. 2001, 4
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Sa
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Cardiovasc. Res. 2001, 51, 169-177; Morishige et al., Arterzoscler. Thromb. Vasc.
Biol. 2001, 21, 548-554; Eto et al., Am. J. Physiol. Heart Circ. Physiol. 2000, 278,
H1744-H1750; Sawada et al., Circulation 2000, 101, 2030-2023; Shibata et al.,
Circulation 2001, 103, 284-289), myocardial hypertrophy (Hoshijima et al., J. Biol.
Chem. 1998, 273, 7725-77230; Sah et al., J. Biol. Chem. 1996, 271, 31185-31190;
Kuwahara et al., FEBS Lett. 1999, 452, 314-318; Yanazume et al., J. Biol. Chem.
2002, 277, 8618-8625), malignoma (Itoh et al., Nat. Med. 1999, 5, 221-225; Genda et
al., Hepatology 1999, 30, 1027-1036; Somlyo et al., Biochem. Biophys. Res.
Commun. 2000, 269, 652-659), ischemia/reperfusion-induced injury (Ikeda et al., J. of
Surgical Res. 2003, 109, 155-160; Miznuma et al. Transplantation 2003, 75, 579-
586), endothelial dysfunction (Hernandez-Perera et al., Circ. Res. 2000, 87, 616-622;
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Kuwahara et al., FEBS Lett. 1999, 452, 314-318;
Yanazune et al., J. Biol. Chem 2002, 277,
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221-225; Genda et al., Hepatology 1999, 30,
1027-1036; Som yo et al., Biochem Biophys. Res.
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Accgrdl ngly, the devel opment of inhibitors of ROCK

kPREY¥&Ywoul d be useful as therapeutic agents for the
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pat hway. [0006] ERK2 (extracel |l ul ar SI nal r%%%ait ed

kimeare3liangnizogearastivated proEn (Mdvkh Kingse family. (MAP)1 kinases are
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Inases are serine/threonine kinase§ that nedia
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St 4 ucq@i'io?l ﬂ%omad an»SS klgg]s%é k& gndci f)éf? f(llntas%s I%rl?eKazc‘tlvateg in regponse to

the pro-inflammatory cytokines TNF-alpha and interleukin-1, and by cellular stress

such as heat shock, hyperosmolarity, ultraviolet radiation, lipopolysaccharides and
inhibitors of protein synthesis (Derijard et al., Cell 1994, 76, 1025; Han et al., Science
1994, 265, 808; Raingeaud et al., J Biol. Chem. 1995, 270, 7420; Shapiro and
Dinarello, Proc. Natl. Acad. Sci. USA 1995, 92, 12230). In contrast, ERKs are
activated by mitogens and growth factors (Bokemeyer et al., Kidney Int. 1996, 49,
1187).

[0007] ERK2 is a widely distributed protein kinase that achieves maximum
activity when both Thr183 and Tyr185 are phosphorylated by the upstream MAP
kinase kinase, MEK1 (Anderson et al., Nature 1990, 343, 651; Crews et al., Science
1992, 258, 478). Upon activation, ERK2 phosphorylates many regulatory proteins,
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term nal kinase), and p38 kinases. JNKs and p38

ki nases are activated in response to the
wee@siiofosammat ory cyt oki nes TNF-al pha and PCT/US2005/011358

interleukin-1, and by cellular stress such as heat

shock, hyperosnolarity, ultraviolet radiation,

| i popol ysaccharides and inhibitors of protein

synthesis (Derijard et al., Cell 1994, 76, 1025; Han

et al., Science 1994, 265, 808; Raingeaud
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al Clin, M%st @7' 9Bi1ahg). 1Q06arb6 ERKTs, alser tees irhflieredein the
al Proc . Acad. Sci. USA 1993, 90, 10952), and
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1989, 260, 1658) and may help relay the SI ghals from

these potentially oncogenic ot eins. ERK?2 has bee
s FOR81 £ o @yaggeea wothasq neseed mﬁl%@%ﬁﬁ%?m kinase

of brea t I I

berabEs of SO fforks %ﬁé@%{l%#egﬁgﬁ@@@%ﬂhm#“w et

bbﬁaéﬁe;ﬁzm @Bﬁ@moo 7, epme%ﬂmamm dlurr. Oplmon
Clin. |Invest Activated ERK2 has al.s
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_ ki nase 1 n ast hma (\Wel chel
e'dls@fder aﬂfheuloddgeﬁmﬁve Geddsesynhd cﬁdmimyo]:%hypelﬁrophy [PCT

S%Qp)phcatlon Nos.: WO 99/65897 and WO 00/38675; and Hagq et al., J. Cell Biol. 2000,
151, 117-130]. These diseases are associated with the abnormal operation of certain
cell signaling pathways in which GSK-3 plays a role. GSK-3 has been found to
phosphorylate and modulate the activity of a number of regulatory proteins. These
proteins include glycogen synthase, which is the rate limiting enzyme necessary for
glycogen synthesis, the microtubule associated protein Tau, the gene transcription
factor B-catenin, the translation initiation factor e1F2B, as well as ATP citrate lyase,
axin, heat shock factor-1, c-Jun, c-myc, c-myb, CREB, and CEPBa. These diverse
protein targets implicate GSK-3 in many aspects of cellular metabolism, proliferation,
differentiation, and development.

[0009] In a GSK-3 mediated pathway that is relevant for the treatment of type II

diabetes, insulin-induced signaling leads to cellular glucose uptake and glycogen

-5-



[ 0008] d ycogen synthase kinase-3 (GSK-3) is a
serine/threonine protein kinase conprised of a and P

w0 2@6003080 t hat are each encoded by distinct geP@€BUS2005/011358
[ Coghlan et al., Chemistry & Biology 2000, 7,
793-803; and Kimand Kimrel, Curr. Opinion Genetics
Dev., 2000 10, 508-514]. GSK-3 has been inplicated in
vari ous di seases including diabetes, Al zheiner's
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oﬂysthesier Along th@maﬁd%@’e PSKa? Wbﬂ%ﬂagé%‘ée@ atqqf the insulin-induced

SRSt (B BB SERTL g R AR el

BitkphozP@fen adddeach tatioch3Fglycohasenthisseathsinhitdtion of GSK-3
associ ated with the abnor.mal o eratio cert
cleads tejingreasee glysaganvarptesis apghe Riroseaipiake f{;%%}g et ah, INAS 1996,

C?g 825{] %25& e(?l{;?sf é%‘éz” d n%o%her}’? hf’i@ﬁ? r:'s’b% aileZQn @OM Wid&iem. Soc.

Vit regillatory proteins. These

PI70i€11993] 2 I565166gi acidgessiliynrds hhsBz,och\m zlhl99é 9% 123t1838].
limting enzyne necessary for, ‘%H{/Fes en synthesis, the

rﬁ{@\*’@)‘fe@tﬂalaéhﬁ‘é%’&dﬁag?%dw Fig s igs qpse elﬁg)alreé glycogen
t %?ﬁ[h%g 51208 iofiftosd GRAY fall 36 ﬁ@ﬁ%@é @espﬁ@ Ehel fradentabt l‘éfhtlvely high

tration~tactor elF2B, as wel as ATP citrate ase,
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pfaﬂhfefa%ﬁﬁlhﬁﬂess @ﬁ Mcﬁr[ﬁﬂéﬂt@tth@ﬁbmﬁm ﬁxsdﬁﬁiﬁﬁdm%ﬁihlbltmn of GSK-
[O GSK-3 nedi ated pathway that is rel eva

f bfalls e ocmaﬂtrtmmalsofbemyrﬁ@omd that watients with type II dlabetes GSK-3

| Pukitakaddied, SLanabing b eans dipsat] ibia e Bifbitors of

PGEKUSZRARé e oks pStena it inefil Sor tA¥ating diabetic paiehisasyffering from an
GSK-3 is a negative regulator of the insulin-induced

smgmuedrmpmtpynswhne presence of insulin causes

d@bgm ti gl %%ﬁ%tg RN Qsé(sﬁ%tﬁase @%Mélﬁfehg%s%&@ Th1s disease

vat1on o cogen e I nhibition of

GRKcharacleB365by thel WelI-RasadB Glnytsigd @optidennidahé formaton of
gl ucose uptake [Klein et al., PNAS 1996, 93,

8itfincdUeD; ne@rqfévsﬂlety tangles BAB cpheﬁldt:s age, deriygd froguthe amyloid
21-2
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[ nsq In response is inpaired, glycogen synthesis and
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o{)at[e?lltsavtv{t}\l/ eAll%/heE]rlngrhs disease (Hock et al., Neuron, 2003, 38, 547-554), and thus
other $-amyloid-lowering strategies (e.g., the development of agents capable of
inhibiting B-amyloid peptide) would be useful in the treatment of Alzherimer’s
disease and other psychotic and neurodegenerative disorders. Additionally, the
neurofibrillary tangles contain hyperphosphorylated Tau protein, in which Tau is
phosphorylated on abnormal sites, and thus agents capble of inhibiting the
hyperphosphorylation of Tau protein would be useful in the treatment of Alzherimer’s
disease and other psychotic and neurodegenerative disorders.
[0011] GSK-3 is known to phosphorylate these abnormal sites in cell and animal

models. Furthermore, inhibition of GSK-3 has been shown to prevent
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in patients with type Il diabetes, GSK-3 is
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thus other (3-anyloid-lowering strategies (e.g., the
dBeEPasasRERti Yt disgidRtSs capabl e of i nhi biting

( | oi j be: Uus i oBtlafERINHE

ofﬂ %@her‘?rﬁgﬁa@éugg}%%ggggggglsﬁ ﬁéetgﬁlgs\sgfﬁgﬁ {1:6 and er
neHsPHegRARhAY GSKH. SRedheedlevéld df Biaarmin yavetheen reported in
neurofibrillary tangles contain hyperphosphoryl at ed
Ta@hlm@r@n%paueﬁtwﬁgﬁvcralao been aspdpRd Mith ke dg%‘?ases related to

a . ’ f 2B .

© RETEHTE b PG AP ol AR, SERR, BB, 0 PR S gunalashina
USLEMIPNAS 1993, DO.SASOEN3t and Pdil ez hiy J. ienrapatidil. Sog@s99aAngs, 70-78).
ot her psychotic and neurodegenerative disprders .

603 GRSB-3 aciigiinalee apRESIAoRN ikl NEDE e fhdiig Res

si ' |k, -ani i5Q8 hi L,J.
DD e B R R Teehimmola st @

20064/ Chan200RCV7| BEBOSI991B58 hyper phosphoryl ati on of

RUICTENIET T M N LT O
8.and Andommd resiliid /P LucifRKiBa Vﬁ‘fé‘[%’ f (gl oW tsBhaling processes,

generation of the neurofibrillary tangles and the )
pringudisg,ibuhnofflimited to cyclic AMP signaling, the response to insulin, apoptosis

protection, diacylglycerol signaling, and control of protein translation (Peterson et al.,
Curr. Biol. 1999, 9, R521). This sub-family includes PKA, PKB (c-Akt), PKC,
PRK1, PRK2, p70°%¥, and PDK.

[0015] AKT (also known as PKB or Rac-PK beta), a serine/threonine protein
kinase, has been shown to be overexpressed in several types of cancer and is a
mediator of normal cell functions [(Khwaja, A., Nature 1999, 401, 33-34); (Yuan,
Z.Q., et al., Oncogene 2000, 19, 2324-2330); (Namikawa, K., et al., J Neurosci.
2000, 20, 2875-2886,)]. AKT comprises an N-terminal pleckstrin homology (PH)
domain, a kinase domain and a C-terminal "tail" region. Three isoforms of human
AKT kinase (AKT-1, -2 and -3) have been reported so far [(Cheng, J.Q., Proc. Natl.
Acad. Sci. USA 1992, 89, 9267-9271); (Brodbeck, D. et al., J. Biol. Chem. 1999, 274,
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Al zhei mer' s disease. It has also been shown that GSK-3
facilitates APP processing and that a GSK-3 inhibitor

w@ kioshowsd i nhibits of the generation of A(3 pRQI/US®Es/011358
through the inhibition of GSK-3 (Phiel et al. Nature
2003, 423, 435-439). Thus, the devel opnent of
i nhibitors of GSK-3 would be useful for the reduction
of the formation of anyloid plaques and
neurofibrillry tangles, the pathol ogical hall marks of

A9 1339 136)]. Thei Rk demaindrindsophaspheigesitides, which)arg gynthgsized by
t r.eament
P15 nﬁaglrdgpmf)glﬁ% klﬁ %Qﬁgﬁ)glgggggg@ﬁiﬁr ﬁ%%ﬁ&g{haﬁaé%ﬁ such as

( @a&?ét aetdived grbwahfabﬁ>r denGatakae @biver facioh (NGF@) anyd mbulonlike
by GSK-3. Reduced |evels of O-c tenlnﬁgﬁy %

r @i@byﬂh ’é‘@tqflﬁIG@éPl [ Kbk et - Mpla Ge n@’é’l hzz’el ggsléoﬁ’é’en
OIS gt 57 a0 B o by RS dfn
EPBmMDER; tra'ﬁalloaﬁhjnrﬁ AKT tathe plﬁll#hﬁnmﬁﬁhne a0d fac8xe93;

and Pei et al t hol 1997,..56, 70-
[ B@EBTOTQ%KQS béi@f‘?R‘)‘F‘t ’g’/ﬂrdgni}ﬂ% 80%%% REPISH ipasss s‘%?%iéf Thr308,

[ .
b i s i

Byﬂlunkﬁﬂnfemnkme is 2qFired329 ﬂ&mgﬂmaﬁylap@@gﬁ]@er% SaFAqSerd72
0 | b
B LSl GRS BHRRI%F o o4 Rk TyEht TR HERL Shoty

V@ﬁh@&MJQﬁT@ﬁkﬁngnomn si gnal i ng processes, including,
but not limted to cyclic AVWP signaling, the response

t H)(llﬁ]; ul |(hncedp@h(zgi tosthe ,mem‘tg@nq, T med@gqsgpw@rfgpctmns within
tcg élb(%ﬁcg{lg e me laf)am e?feg tn%azlgggéglgﬁl!, &@221% al.n{.I lézol. Chem.

sw@98‘ ansy Imounm)mﬂmauat@ﬁ, ofla@eléﬁﬁa%idn)andﬂt(ﬁrohfﬁa{dn protein
PRK2, p70S6x, and PDK.(IAhOO.lf:ﬁJr AKT (al so known as_ PKB
osymaesisprdisiessTesnenses (et ht-Roffidhe CHFTo U81Th Gagei Ky, 1998, 8,
h§§6 5en shown to be overexpressed in several types of
cancér and is a nediator of normal cell functions

[ (001}71@1] a, MAvifeshiaions of 418961 ABTlreg®ati@ayppepivinaoth infur@and
e:iisgqls'e’ th?nfqg J(engé(m%g? 190}@%@9;ng glségyérs glg%glr&]'\aliacg]%k{%\l\? AKT twas in
¢ Q&B{naﬁ&? W?ﬂ Wi oL ceﬁ?&lg&lﬁ% thé‘reré‘iﬁﬁlsﬁgﬂ of R@T was found to

onal n, I nase adonmal n an C-term nal tail
r bg amphﬁ%rrehi% sﬁeasenﬁ:tmmghbﬁaer al ARTod iNasls Acqdn\&Ti. U.S.A21992,

%g?,l 926)7 J&%\{) %as alS6 Bee tf%un(f & geaorvel'e(x%?e%g% inJIQ% of pF;lrngx%atic

cancers (Cheng, J. Q. et al., Proc. Natl. Acad. Sci. U.S.A. 1996, 93, 3636-3641). It

was demonstrated that AKT-2 was over-expressed in 12% of ovarian carcinomas and
that amplification of AKT was especially frequent in 50% of undifferentiated
tumours, suggesting that AKT may also be associated with tumour aggressiveness
(Bellacosa, et al., Int. J. Cancer 1995, 64, 280-285).

[0018] PKA (also known as cAMP-dependent protein kinase) has been shown to
regulate many vital functions including energy metabolism, gene transcription,
proliferation, differentiation, reproductive function, secretion, neuronal activity,
memory, contractility and motility (Beebe, S.J., Semin. Cancer Biol. 1994, 5, 285-
294). PKA is a tetrameric holoenzyme, which contains two catalytic subunits bound

to a homo-dimeric regulatory subunit (which acts to inhibit the catalytic sub-units).
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Acad. Sci. USA 1992, 89, 9267-9271); (Brodbeck, D. et

al., J. Biol. Chem 1999, 274, -7 W) 2005/103050
w005/ 011358 9133-9136)]. The PH donmai nP@I/D805/011358

3- phosphoi nosi ti des, which are synthesized by

phosphatidyl inositol 3-kinase (P13K) upon stinulation

by growh factors such as platelet derived growh

factor (PDGF), nerve growth factor (NG-) and

insulin-like rowh factor (I1GF-1) [(Kulik et al.,

lvan birding of @ (enzygmractiygtiom gbe cg C)su burytdissprigls from the

SCI
t]ﬁ: ura]t_(fras et’s tol? 21 ¢ PgZé%\?egsﬁlgpglglg%%né%é'o@h%g&di&h%}% 6. et al.,

pR@éenan@mromeR@w d98% @] pp. 3085 Thrbempfoamy Ioﬁthemat'd])ytlc subunit
anot her PH-domai n-cont ai ni ng protein kinases,

TEG-80€; B amhe30 davebren Tepsy 1@ éatet(ﬁéeb&b@ Ji gdtlof- n%w& Cé}lzm 1992,

coe2asDERERN MR e 67 BRI s oR rost Phpt AL i

Sﬁ%ﬁ a0 yHecaREHf &s elefatkll @xﬁeﬁs@dﬂ"i‘n‘ﬁimﬂr@aﬁ& niefas®GE ndelanoznas

espectively, in order to yield a fully
a(Becker, Bl eMT Grpgene. 199005.d]138h cko d@@,aﬁtna@wsmt@méelate the

L
7 53 1\)?@%6,4§4th1 ﬁiatory Himék ahd akfi@me olﬂg%ﬁﬁcle&?d%s expression.

| on of di fferen§ katl on and/ or
p [Q91PT er éfhea*rbospm@k moteinkinases P78 aricindi-2 assalsempmbssof the

554(%; sgb-falnaglo;fe pr%m ]%lggojﬁﬁé%ﬁl %alg%e t%{ﬂ@é%}él%lo}lga%% su§sequent

I eGafbh 6PHBRIMVISmAIDrein S, R Hicly ha@tden dhpliwass intietranslational
most inportant role being in cancer. The first account

ofip-segnlatien of mRYAs sediagiforhorempersnisPidhapiosin synthetic

C arcl z?r,][ll.lsrmfhé/s\fg frglg\lgx e{):l’gtglglsa?l ( &%Bﬂw\%strgc? Hﬂlqineitrg trg)r%crlptlonal

N@ﬁah sitb\aafinedSCH TOW, ®hith hbh982en shid%in tebﬁésﬁﬁﬁél)for Ihblrhregllatlon at
al so been found to be overexpresse

R&wdra@akan@nal dast Y Jaericenge? af-; P 2\{" Eﬂ‘ Cloé%fsﬁ Mg, Bjol. 2001,
8§d101sfg61) H7(?f1 age;%eaaég S\%j)hog@{%@yﬁ@&i[)s st1hﬁ11atc¥@§1 fesponse toa

denonstr expressed I n % of
ovanietg of hamoines ard gramdh fachat panyptily vie dld HﬁquatMy (Goffer, P.J.

Ca b ST e 1A BT mayge vntr
V\”réé?llatti‘éﬂw I BOR! §3& r4FARYSEn acts to inhibit p70° activity and blocks
protein synthesis, specifically as a result of a down-regulation of translation of these
mRNA’s encoding ribosomal proteins (Kuo, C.J. et al., Nature 1992, 358, 70-73).
[0020]  In vitro PDK1 catalyses the phosphorylation of Thr252 in the activation
loop of the p70 catalytic domain, which is indispensable for p70 activity (Alessi,
D.R., Curr. Biol., 1998, 8, 69-81). The use of rapamycin and gene deletion studies of
dp70S6K from Drosophila and p7056K1 from mouse have established the central role
p70 plays in both cell growth and proliferation signaling.
[0021]  The 3-phosphoinositide-dependent protein kinase-1 (PDK1) plays a key
role in regulating the activity of a number of kinases belonging to the AGC subfamily
of protein kinases (Alessi, D. et al., Biochem. Soc. Trans 2001, 29, 1). These include
isoforms of protein kinase B (PKB, also known as AKT), p70 ribosomal S6 kinase
(S6K) (Avruch, J. et al., Prog. Mol. Subcell. Biol. 2001, 26, 115), and p90 ribosomal
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(Bell acosa, et al., Int. J. Cancer 1995, 64, 280-285).

[0018] PKA (al so known as cAMP-dependent protein
whemwagaedpshas been shown to regul ate many vit aPCT/US2005/011358

functions including energy netabolism gene

transcription, proliferation, differentiation,

reproductive function, secretion, neuronal activity,

menory, contractility and notility (Beebe, S. J.

Semin. Cancer Biol. 1994, 5 285- 294). PKAis a

t 36 kimeser (Feodinl MeeizafmEMBRT 1000492934 2036)- SR prediated

subunits b ) . di : .
(Ve PRl i ReBort TR AT Al KA M ok Bloggpence
26052030 O f BETElISE Ubd At ahflar itriki(imbgnin sidnabiAf> Once

(enzynme activation), the catalytic_subunits dissociate "
f acivhied shese egenmaasansriae D et Spilatag eyqnes bpiqpghonating key

ser| ' ' ' . _
oA TR 35 SR ERBod b g mgfind s as ol
Lmﬁi&gﬂgrﬁthl ﬂﬁelifegztt'fdnwtr;ﬁtglmobmrdgulaticﬁ:{(&,aw@r( BlLAneg a@. ) Cell
ave_been_reported t t b . oy
5 200 81, o800 Gravlon ek sed AP, 20F% 28 37285738
SEBRAL a *3?6 &Qﬁﬁ&fci@gﬁﬁaﬁ,&kﬁm% KeleYmhtelitAghic dRhhiRmht layC-
because of its el evated expression in primry and
metastabplecksiit homokgy (RIBeddesin, Whichtactayates iGrivbsfeaies by

1990, 5,.1133). To dat strategi es t dul at h .
aEIHSPP?Iyla&Pgtﬂ%PéC gnélsegﬁ theix ac?lx@tgq Qop ﬁ%e flam, %‘Teet a1.'urr. Biol.
ap$999090dR 65 RGP Rk BEmbA 8indelsa6KulinA présedib Whd WSOY. have elevated
targeting regulatory diners and anti sense

oPD¥d reigriating pebwag fction ireylting foom g numbst pf ¢iskingigenetic events

pr ot ei Lnases. p70s6K- 1 .= .
PO h R ARG JPOb BBl GRIIBEF s Gt
t he. ppspoyin Bidromuraas 2000 %% q0&@113), iopratlj Dyered., Checer Res.
ri bosomal Eroteln S6, which _has been inplicated in t

) ) h
t POo it 1950899 T Trisiomat S ok a5 anelential len AT gp 1€ fgat cancer
ﬁ%&&%&g rafdd ?aqgfe%{igﬁ Bt ac‘)?"gﬁﬂeﬁélgﬁtiveatﬁﬂﬂe[@éaﬂ_@er cENgRR
contaln dan olrgopyrimdine tract at their 5
L(lﬁ&ﬂﬂﬁi) Wiih@rma'genss oHptnigidodded diraveed agamsTRIPK1wiihe hesulting
een shown to be essential for their r | ati,on at
¢ FeeTeaa i PRI Igiatemn 6yelp ledvigiadpigtion imscelpar jroliesfigy and
N j ' i 9l Ofhl, 0 i
o FOu B GG Pl Ol Bk 2008 T LRI Eoh S dgnily the design
r e A@R<ddnding site inhititers/ofdDRb offorseamengst gihenirértgts oarsattractive
primarily via the P13K pathway (Coffer, P.J. et al.,
BF%%%éﬂﬁgaBF?{m’??g%"ﬂﬁé@y- Conmmun, 1994 198, 780-786),

Whg(2R] MBYTIREVELE FanlgB f cancer cell genotypes has been attributed to the

manifestation of the following six essential alterations in cell physiology: self-

sufficiency in growth signaling, evasion of apoptosis, insensitivity to growth-
inhibitory signaling, limitless replicative potential, sustained angiogenesis, and tissue
invasion leading to metastasis (Hanahan, D. et al., Cell 2000, 100, 57-70). PDKl1 is a
critical mediator of the PI3K signalling pathway, which regulates a multitude of
cellular function including growth, proliferation and survival. Consequently,
inhibition of this pathway could affect four or more of the six defining requirements
for cancer progression. As such it is anticipated that a PDK1 inhibitor will have an

effect on the growth of a very wide range of human cancers.
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regul ati on of mMfOR, since rapanycin acts to inhibit

p70s6K activity and bl ocks protein synthesis,
w@p®sitbiosal |y as a result of a down-regul at i onP@Ff/US2005/011358

translation of these nRNA' s encodi ng ribosonma

proteins (Kuo, C.J. et al., Nature 1992, 358, 70-73).

[0020] In vitro PDKl1 catal yses the phosphoryl ati on of

Thr252 in the activation |oop of the p70 catalytic

domai n, which is indispensable for p70 activit _
(M083L;  StecHicallinercaseil Bivels of G38K pativee gt yity Fscbega ditectly

f d
? ?S(?ﬁ%l%ngdg}]th %e%quﬂlse]\ﬂgtg&xhgmgﬁﬁgiﬁ% (%aseerg %?Qgggglon to an
eadablsiveheadibs ga8 (dothré@feelstapa@tomhamthemmo and pbdr
grom h and proliferation signalin [0021] .The

3pmge@q3ﬁoméémqrwéd aethyaly den begy Strdueddp ﬁééléeﬂof(lﬁmﬁms
n%usdl #e% easéc?llc%\%tglorfﬁ r%lggtpg@ltv}ﬁ e A@ﬁtbfﬁ' ¢h ¢ Qﬁf the ph?sphatase

nases sub
PPUERI, Actisiatiag afut{tAine ©8 posﬂﬁ)ze Etthwhy regBlacrh eunh anitas and

IL?%E@%&%%%@QCOQ@W&E gg\ﬁle pat %ﬁtse]ﬁ%@c&fx{s&%&@i@%&%iirrl]clude'
188‘%@%)% UB%H ' hehd afl n@ék klcﬁ(e?QunMver FdsRIna, ovarian,

and p90 ribosonal -
2pwmoﬁﬁsﬁ@smﬁa&hmmﬁsen§® Ki etade C@ﬁ«rewdiem, 1987 57,

PRy gt bt P adtion A0 T T P A ton 1Q. e

%PVWbcfﬁ&ztl USG5, PH6293,FEI6BERNY; €lnr.Of CahéarA99884, 080),
the cell to the extracell'ular matrix (inte

G A Eramcins OG-, AR3y1iES (e ot 159,
|
ééﬁ] a?g?‘f}wﬁ#@fgeﬁf\ée%tﬁ é%a% ;fglﬁ#gogl: %;1‘1 gg?é(ﬁyockout gene

c Qﬂédl(@b%n@olﬁfn@ﬁﬁfe‘gﬁﬁvéﬂﬁdieﬁan@ €inhll nﬁilédtﬂle/lahl.bltgfs(lyflttlm pathway
proliferation and glucose regulation [(Lawmor, MA. et
ahave eendemonstgied toxguerse many obihig sanast phenotypshfibyitro (some

Séédmgtha% also Egﬁ%s@rate%%o lﬁfleff Kfrlsvezrczzl%ﬁgl% as bl to:,hgerétlon,

am no acid protern cat a
d egtice® vabilitg afd séneitize oancepteilsks known lchembthgmapiePH) a series of cell
domai n, which actjvates its substrate

phiBep EesIenting HefAHaWINgiCARCSES PARCTEHIG ricg%}g, L& et (Fep Natl.
(hgghb‘as’a 199693 %36-3%{)" gﬂisza 200399, 27%) i i@%[tﬂ‘é)gnard J.etal,

human~canéers i prostate an
elcemaére%s PO 62 IN86+I997), ;ﬁﬂwpﬁlaya 200k t3, 378 .exvatien [{Hlayakawa, J.

it e oo g090. 60 o S R e alFH a ANt 27 Sl b et

Pfc%@émﬁheb.(ﬁo@f #,707), colon [(Neoplasia 2001, 3, 278), (Arico, S. et al., J. Biol.
Chem. 2002, 277, 27613-27621)], cervical (Neoplasia 2001, 3, 278), prostate
[(Endocrinology 2001, 142, 4795), (Thakkar, H. et al. J. Biol. Chem. 2001, 276,
38361-38369), (Chen, X. et al., Oncogene 2001, 20, 6073-6083)] and brain
(glioblastomas) [(Flynn, P. et al., Curr. Biol. 2000, 10, 1439-1442)].
[0024] The Tec family of non-receptor tyrosine kinases plays a central role in
signaling through antigen-receptors such as the TCR, BCR and Fcy receptors
(reviewed in Miller A, et al. Current Opinion in Immunology 14;331-340 (2002). Tec
family kinases are essential for T cell activation. Three members of the Tec family,
Itk, Rk and Tec, are activated downstream of antigen receptor engagement in T cells

and transmit signals to downstream effectors, including PLC-y. Deletion of Itk in
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J.R, Expert Opin. Ther. Targets 2002, 6, 103-113),
(Brognard, J., et al., Cancer Res. 2001, 61,

WE2B6AGASY) ] . I nhibition of PDKL as a potenti aPCT/US2005/011358
mechanismto treat cancer was denonstrated by
transfection of a PTEN negative human cancer cell |ine
(UB7M5 with antisense ol igonucl eotides directed
agai nst PDK1l. The resulting decrease in PDKl protein
levels led to a reduction in cellular(froljfenation .
amire roelis inatedyqeryh gell pecepter (BER)-indueed prglifgrationaprd secretion of

10, 1439-144 s ent | i f )

oRraM A2 Mol SED) b5 el Aonge s 3560
tﬂ@@@}}ﬁfl‘«*&welprbta&i r BRhbiey 1BBGRHOS 0199 C8ehaeffer er al Nature
chenotherapy. [0022] The diverse range of cancer cel

gbmotipplegy 7aE2; Hd8A-1488 rReRiBd The timaunglogicab sympiosis ef allergic

the foll ow ng si,x sent.ial ralterati ' P
oyepg e eadh in FeF b€ Pk PO o Rofpmi infiraton and
eSO profludRARIOSastical P $€RE invitk-Y- tivedh @d¥pbnse to challenge with
inhibitory signaling, limtless replicative Boten '

sthetadierase QW4 (YyeHest ¢l Janmal pskyaunqlegia kit ﬁ%é@%%@“ow Itk
t . . D At e
AR CHEPA A erhul iC 18080 4 o b mr

shighpl kxprgssedatinvgeriphedal doodeFutalsefom patlentst with mbderate and/or

cellular function including growth, proliferation and ..
S BAVETSy AlOPICSRERAYIHENTIAY I SHWIOR} OF ARUEHS Wil fﬁli‘{i Hf@RjC dermatitis

fg%ihﬁuﬂ)foetsé aff Bhtbrdiof® ra8cHbest Sfeaférty Ik Iﬁhﬂlﬁhoilct)g}i 129; 327340

ui remen cancer progression. As such
a@aoe)pat ed that a PDK1 inhibitor will have an effect

i, S-S LR 8058 e D SRS i e
SREifdald G lrkdpondd &S q@ﬁ@@n?@éﬁ{eﬁt QScHALBK pALNVEYIence 284; 638-641

activity has been direct %/ associated with the o
dEa99ppmbile combimed delstion of Itk and Rllc irmise deadp 1@ g Peafgprshinhibition

to aggr essi f 1 . ' :

- 86 7R B ne PRty TeliO B BB pithe pysolines -
i pcfreasgds agd W&gsé}ﬁt‘éff&e&rhl Aahiirk DahRology 2, 1911 8351088 (2001)),
key events including decreased activity of negative

pathaedfer peguBeitnres28l 6B8-641 ((HOPh dopheriites signwing following TCR
R S A ——
PRAIBMAY rhéBiBLdtiof UBMARSKIRAR, a@ialiph, eand Betivatien ofbthei fanscription
I( %z:,clécpor,rsms ’Bgzrgﬁe}giiﬂ)mgzlﬂggducgg ?gchigf%erne? cc:zy, ’Sc?eingg Sgéi; 6|3l§[]694’1 (1999),
Schaeffer et al Nature Immunology 2,12; 1183-1188 (2001)).
[0026] Tec family kinases are also essential for B cell development and
activation. Patients with mutations in Btk have a profound block in B cell
development, resulting in the almost complete absence of B lymphocytes and plasma
cells, severely reduced Ig levels and a profound inhibition of humoral response to
recall antigens (reviewed in Vihinen et al Frontiers in Bioscience 5:d917-928). Mice
deficient in Btk also have a reduced number of peripheral B cells and greatly
decreased levels of IgM and IgG3. Btk deletion in mice has a profound effect on B
cell proliferation induced by anti-IgM, and inhibits immune responses to thymus-

independent type II antigens (Ellmeier et al, J Exp Med 192:1611-1623 (2000)).
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pancreatic, prostate, sarcoma, thyroid [(Teng, D. H et

al ., Cancer Res., 1997 57, 5221-5225), (Brognard, J.
we@rooaho3os€Cancer Res., 2001, 61, 3986-3997), ((OPenys2005/011358

J.Q et al., Proc. Natl. Acad.

Sci . 1996, 93, 3636-3641), (Int. J. Cancer 1995, 64,

280), (Gaff, J.R, Expert OQpin. Ther. Targets 2002,

6, 103-113), (Am J. Pathol. 2001, 159, 431)].

Addi tional |y, decreased pathway function ,thr_ouggh gene )

KAB2Kout Tegdrrasex nbsokplevirn ralorn maat Gedgattivebon tiygral the high-

ek PSR KL 350 0 e Ry ARV et and
AV Fé&lvérﬁgﬁiﬂﬁ%aﬁﬁkﬁﬁieé M2Y8urRhiS6f Immunology; 3556-

enonstrated a simlar ect in vivo) such as block
B582i (19948))i oMtk defidient nwiridei asty cellsdhavensiduced degrapelation and
cells to known chenotherapies in g.ser

astmgsed BBSR ORrORGHP B KA N Om T AEFRL progs-linking
e L
[ feBilesginar decrehse of nakcrophageaeffetorRescticd® (MukBaopadhyay et al, Journal
et TSR i £ Lt o
e

3
2@8K, afdmiendersSf thet AGC, subFamiiy @f protghdinase@:x., vk, PDK,

oF B and [ tiadddVHBRoyg 88 1 SR i ibtliepscs o
HeorfRiiticis -assbeiaBldobith ROUR, 00 br GBTBactivaiidE br 383@8ibn of the AGC
Chen, X. et at., Oncogene 2001, 20 73- 6083}%{; and

Emﬁi—famﬂ(yg}fim@bhlskims fe-g-( Eﬁ%ﬁpkpp7éﬁﬁé~gtansi —Gupipd PISBY)
200 1 1439- 144 4] T ' .
ngzﬂ‘g{;lélgrg% given Ihe 1naggrglélaﬁ% .[tgggngnts %hg‘re-sﬁﬁg al/Aln1e/ ﬁo? frt}%ﬁ l’Iela_]iOIr‘]lty of

I OSlI I nases play centra
sihggaditrdetsh r e walddltd Bedesirable pd devel guadmpamtlh thal GR useful as

BCR and Fcy receptors reviewed in M| I t al. . .
Cnhitaiors ol s oo e b 4 55 g T ORI profeip inases,

f ani.| ' i L -agh i - o

ALYl DR ERRETBr hurk d A i of e
adikortets ivplieated whsiraedvatioh. ant i gen recept or

engagenent in T cells and transmt signals to
downstream ef fectors, including PLC-y. Deletion of Itk

in -11 VO 2005/ 1030RARRY EF2A95MQYERBRONT Ce fesul ts

in reduced T cell Teceptor (TCR)-1nduced proliferation
afi029tcr dt hasmaf bednhieund thekéonepounds of thig ingentjan, gnd

! 1%1_1zilrgiaggudtic%ﬁ%gceg)’c%%{é%%fr{p%rsiti%%s ﬁllei‘eoﬁcairg Qﬁgctlzv% %’s inqg’l%fo%' i';f

ROCK, ERK, GSK, and members of the AGC sub-family of protein kinases (e.g.,

PKA, PDK, p7056K—1 and —2, and PKB). These compounds have the general formula
I:

(R")x
N7
N
HN
o
I
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(1999)), Fowell et at, Inmunity 11;399-409 (1999),
Schaeffer et al Nature |nmmunol ogy 2,12; 1183-1188

w@ 208193050 The i mrunol ogi cal synptons of al | erpeTUS2005/011358
asthma are attenuated in Itk-/- mce. Lung
i nfl ammati on, eosinophil infiltration and nucous
production are drastically reduced in Itk-/- mce in
response to challenge with the allergen OVA (Miell er
et al, Journal of Immunol ogy 170: 5056-5063 (2003) 1 2
Itk has phbsuacheiénlly mptaptablederivatise Bsreof duherginitngd, R, R,

as be ted to be nore highly
g?p?‘e@saé@ &WB@?&%H’@&%&W ood T cells frompatients
Wo630] "0 deh&kRoAMEIRTS, a@%&%ﬁa@éu@balby seeprable compbiitions thereof,

controls or patients with mld atopic derpatitis
(amumﬁtﬂtfobtr@ttmglor lespandngthe isoyraity af & Maredy Oﬁflls%ﬂdF"é‘r fjgluding

d | ogy ,129 7-
P CTyP R il el Ropis B dis, kiPARuns disegses such as
FHI@ 8¢l amypaotihés,icppeitioanasyatiated Nvmﬁ&.mnﬂmsptanﬂ'eﬁﬂn

glg[%errent (Schaeffer et at,_Science ,284; 638-64 b
yafive disordercoieh iap 6ancab RHaBMalory fisgasgh eﬁr%“"ﬁ one

p
S i
ﬂé@xpﬁéﬁap&tdm%mh lchso?derj [Lreﬁl,atulrd:_bﬁﬁtha autier] FEhleyos{sSeramt f@mopathy,

et al Nature | . 1183-11

SEPAde flgs‘furg{tlom ED%C%‘%&%E“’ES lisea&s Tepe uelfgég%n)lﬁa induced injury
fielyl owi ng TCR  engagenent is

e(?'fgre%?rggé) ]ﬁ{AEb%qélngg%acflgtnt T cells; inositol

t[00PHos pmhe eompomdstplrmnded athas inNentish are 2lse pegiul fopthe study of

ki.nase act.iyation of, th

Shipeer b ReloeahpstislaRh phEhordiye lng S{@%‘%@E‘?@"’“@# Sinal

3t’ians§&dt§>ﬂ th%%s nRAB&rdy {ukB XNases, 2ad arfdotipasitivakvaluation of
Nat ur e Innunology 2,12; 1183-1188 (2001)). [0026] Tec

fmav kipase inhibgersar e al so essential for B cel

devel opment and activation. Patients wth nutations

in Btk have a profound block in B cell devel opnent,

resul ting i NDETAREINBESCRIPTEIN OINEHEIN VENHON

| ynphocytes and plasma cells, severely reduced Ig

| evel s and a profound inhibition of hunoral response
t0032kcalll Geneiag @ﬂSCT(ITtWI af\enpionnas afithevertion:

F ers.in Bioscie Cci ent
{9833 L e RO PR B R ool o

cells and greatly decreased Ievels of IgM and | gG3.
Btk deletion in mce has a prdfound effect on B cell

proliferation induced by @7/\-IgM and i nhibits inmune
A
2

responses to thynus-
HN

—

(&)

\Q.L_ R3
I

or a pharmaceutically acceptable salt thereof, wherein:

wherein 5;\./'1‘1.‘ 5\( 7/‘%, ;\( 7/'?1&' ;\(/ /7/'%

xis0,1,2,0r3;
R!is halogen, -CN, -NO,, or -VgR’;
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i ndependent type Il antigens (Ellneier et al, J Exp
Med 192:1611-1623 (2000)). -12 WO 2005/ 103050

weEamsWERen5/ 011358 [0027] Tec ki nases al so pl ByT/ES200$/€11358
in mast cell activation through the high- affinity IgE
receptor (FceRl). Itk and Btk are expressed in mast
cells and are activated by FccRl cross-Iinking
(Kawakam et al, Journal of |nmunol ogy; 3556- 3562
(1995)). Btk deficient nurine mast cells have reduced
degr@mﬂﬁh%ﬂ%d decreased production of

pr oi aﬂq?t ory cytokines follow ng FCERI

cro (Kawakam et al. Journal of |eukocyte

bi 0|}Q‘%ﬁd@5”a&86a&ﬁﬁblepeﬁﬁéﬁt@@1k‘bmdﬁpy also results in a

decrease of macrophage effector function

( Mutereipaewaycesel 1| 1s tudspeneently SplopsRmEb 3&92, O 6¥nR;
291 La8 e £A0Zd0Y of 902 ¢8lacpefRney 8 hé%{}gwgg%tﬁu@& or

rea nee o0 devel op
amlﬁymfeehsmoivhmhm u‘i&(ﬁ tsolmdthyliehe/umfs qfrthxi chiam kierpgtiesally and
p70S6x-1 and t hat
b@dGE@IdG’PﬂY Wplqce%byn oS’ &é ; 6*3% -ﬁﬁ"t'&g’@j‘ -

a at t r C _ I
eeRat-algRCY.! m KR IR0 ACICORRINKL, NI CONR-,

activafion of’ sub-fam |y of protein ki nases
( ©GONR RKMRNEDK; NlpS’OsISlK 1S@ndSO2, B@rd -P@B) or -POR-;

parti cul arl uate treatments currently
avaiT'4pf 8 af%?a%{"ﬁlé eﬁﬁ?‘%inl?'@ > these disorders. It

woul dlcigbsirRBcIeER ﬁ@hh@pe&@exﬁw@d@&g&mﬁ epdendiljaubarieted Cy.
useful as inhibitors of Tec famly (e. Tec, BtKk,

I tk/ @nvhaﬂtsgousmnd ewlkmukr)enm otk |1$1111(1PP@‘5§]§§ﬂY hydrogen or an

as ;It | g gl ¥ %l}bg{]tﬁlge% ahlpﬁﬁ% O%argﬁﬁi% g—%—?@é&iﬁ%ﬁlé@sa‘fﬁﬁ{eﬁnﬁﬂally

| nplurgaufaed, Br fl1BI dns@(@fdtét&hbﬁ(bbycﬁ&ﬂh@ﬁé’w@ O0PHketeroatoms
I NVENTI ON [ 00291%I t has now been found t hat co%rggundsb
of - tinflependenibyselsateddrmm njstearireEyEen: OB FIHITa ) ered

oS0 R S 6588 OIS e s

pr ot Bhétedobtoasdaddpendently sBléAted PIXG nird@eif oxygemdr sdfuraoR and
PKB) t-l;)[)oe gcecugr%gpe% %?%S op '?v?//c? oécﬁ%eggeg eorf ﬁl’, Jrg tr erll ?oge’!h:er with the
(RYR
atom(s) to which they are bound to form an optionally substituted 3-12 membered
saturated, partially unsaturated, or fully unsaturated monocyclic or bicyclic ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
Q' is ~CO-, -SO,-, -NR?, -NR?*CO-, -CONR?-, —~SO,NR?-, or is a bond;
R® is Q*-Ar', or when G is -NR?, R? and Q'-R’, taken together with the nitrogen atom,
& \NJ( 3,Ar2
. : Y\(\()Z_Q : : :
form the cyclic group: , where sis 1 or 2, Z is CH or N; each
occurrence of Y is independently, as valency and stability permit, -CO-, -CS-, -
SO,-, -O-, -S-, -NR’-, or -C(R%);-, and R® is U;R’;

Q? and Q? are each independently a bond or a Cy.¢ alkylidene chain, wherein up to two
methylene units of the chain are each optionally and independently replaced by —
NR’-, -S-, -O-, -CS-, -CO,-, -OCO-, -CO-, -COCO-, -CONR’-, -NR’CO-, -
NR’CO,-, -SO,NR’-, -NR’SO5-, -CONR’NR’-, -NR’CONR’-, -OCONR’-, -
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N~HNB G Ql-R3 | -13 WO 2005/103050

PCT/ US2005/ 011358 or a pharnmaceutically acceptable
walersaedosve t hereof, wherein ring B, RlL, R2, R3[/UK20083)11358

and QL are as defined bel ow [0030] These conpounds,

and pharmaceutically acceptabl e conpositions thereof,

are useful for treating or |essening the severity of a

variety of disorders, including allergic disorders

such as asthma and atopic dermatitis, autoinmun
di SERSHBR’ stER’ »"“z?@zNRSI:,ESQ:l101§F’§,)2arrHOp)srBQrza@}r sPORgn cﬁnf1 vsgein any

glszgqcrhtgﬁ gtg)galvjldgﬁg% (grnr{gt%rre%gtﬂil é 1%1 s%‘ opté&{aﬁ)l stlﬁé'tﬁﬁtb& ®ith one

desby sfd batBrrbRRs of R S\@lﬁéi@h%acﬁ‘lomﬁfxbmfdif is umwently
pectoris, cerebrovascul ar contract i on,

gt himm,
per hgihgfrra FCNi NG 9 FBR o PEBYRICUTBRGEHRE ﬁrapﬂ R®, taken

g;g f %vh B?%D%Omil‘?@mchrtﬁ& 51%%@{1}?&' forn’ Eﬁﬁf)ﬂlérﬁally substituted 3-

rep Gf&fl%gb&fld tﬁﬁé‘t&mlakfletﬁd»u;uﬂﬂ byl ar lyeter@erygl; ringsandoke) ,
an O hane a 003 i

ond oS Lo Term s Tovw, TR0SiL The comeunds v g
k' n ggﬁﬁ}l& ﬂn%‘nﬁht%% (Elﬁjgll? 'ﬁgsa?lﬁla{éﬁ|n%o€%11&{@m[%)-3th€@roatoms

stu I'ntrace Ignal transducti on pathways
med hr&iepehdeytlﬁ seléctéd frasestrogand oKY@ncmﬁiuatqr@g 8-12 membered

g\ég&ﬁ%q%@@ }r[]-}elévﬁaigllﬁ%aﬂ é&lﬁl bi ¢ ]atefi %ETAII%C Egg system having O-

Des GryeRlb8mOn éHEEHﬂ Selbdted ﬁSm' 168N, 6%ygen[ HOIBhr; Witerein
present [ nventl relates to a conpound of fornula I:
( RL)A¢! aidNA™are each optionally substituted with 0-5 independent occurrences of

TR’ - wherein T is a bond or is a C;-C alkylidene chain wherein up to two
methylene units of T are optionally and independently replaced by -NR-, -S-, -O-,
-CS-, -CO,-, -OCO-, -CO-, -COCO-, -CONR-, -NRCO-, -NRCO;-, -SO;NR-, -
NRSO,-, -CONRNR-, -NRCONR-, -OCONR-, -NRNR-, -NRSO,NR-, -SO-, -
SO,-, -PO-, -PO,-, or -POR-~; and each occurrence of R’ is independently -R’,
halogen, -NO,, -CN or =O.

[0034] In other embodiments, the compound is as described above, wherein

Q! is -CO-, -SOy-, -NR?, -NR’CO-, -CONR*-, ~SO,NR-; and

Ar' and Ar? are each independently a 5-8 membered saturated, partially unsaturated,
or fully unsaturated monocyclic ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, or an 8-12 membered saturated,
partially unsaturated, or fully unsaturated bicyclic ring system having 0-5
heteroatoms independently selected from nitrogen, oxygen, or sulfur; wherein Ar'
and Ar” are each optionally substituted with 0-5 independent occurrences of TR7;
wherein T is a bond or is a C;-Cg alkylidene chain wherein up to two methylene
units of T are optionally and independently replaced by -NR-, -S-, -O-, -CS-, -
CO,-, -0CO-, -CO-, -COCO-, -CONR-, -NRCO-, -NRCO>-, -SO,NR-, -NRSO3-,
-CONRNR-, -NRCONR-, -OCONR-, -NRNR-, -NRSO>NR-, -SO-, -80,-, -PO-, -
PO,-, or -POR-; and each occurrence of R’ is independently -R’, halogen, -NO; or
-CN.
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HN B G Ql-_ R3 | or a pharmaceutically acceptable
salt thereof, wherein: X2/ \ /X2\ whereinis X2 X1
WOR00S193060 S- Xi o Xi sO, 1,2,0r3; Rl is hal ogen, PETINS2005/011358

-NO2, or -VnR; -14 WD 2005/ 103050 PCT/ US2005/011358

Gis -NRR or GO R2is -UnR; X1 and X2 are each

i ndependently CR4 or N, each occurrence of R4 is

i ndependent |y hal ogen, -CN, -NO2, or -VnR, each
occurrence of Uor Vis independently an optionally

sl9833] t ule Capopnduend/PefiiErie Ehai n, wherein up to two

993 | eng O‘ilﬁdé){)f '&lﬁg ggh"ﬁ' ﬁ?ﬁﬁl?deg%ée%@éﬁ%cgaﬁeralclﬁ above, and

enden ace

- $6Brther ﬁ@strateﬁ’@}(ﬂie clas@ﬁ%classbﬁ@ﬂ specR@1gsed herein. 'As used
- SG2NR-, - NRSC2-, 1I\IRC&]\I (IO}F
- herpi, efNM&ﬂcfmmg@ shallg@ g}ofher\pgég indiggted. F}“aga_purposes

néfelﬁzg ilvedltiGn SRE ghé Eﬁﬁé}g@rﬁg Ln¥: i8er®ficdin §&%Pda%€é: With&RE Periodic

i's 1 ndepen rogen or an optionall
ST4ts¢ of thie eElerﬁ‘éntﬁ CAS$ wpiswnl, Hagcihmo]s of Eheméstiyrend Fhysics 766 E

d d I
Sﬁggqlp%lqs}%ygge%gglg)rgé{pé a({%%géaa?co nngrygarg%ﬁgw%ga éIHMOrgamc
SehihREGe. éﬂﬁ{ats 's%hJe}I UHReRltY Seieath Booksf Shdstlito: 1999, and

unsat ur at nmonocyclic ring hayi ng 0-3 het er oat ons
|mmhrsd@manyecs@rmtoe@hmw it rEﬁg,eEﬂ Swmyjhe M. Bognd March, J.,

ol ey B SSher e PR ARGE p SRl B s BEVM Rt pety,
habiperdled By ReéBRRAt OB |ndependently selected from

nitr ogen oxygen, or sulfur; or R and
[0037] As déscribed herein, compounds of the invention may optionally be

substituted with one or more substituents, such as are illustrated generally above, or as
exemplified by particular classes, subclasses, and species of the invention. It will be
appreciated that the phrase “optionally substituted” is used interchangeably with the
phrase “substituted or unsubstituted.” In general, the term “substituted”, whether
preceded by the term “optionally” or not, refers to the replacement of hydrogen
radicals in a given structure with the radical of a specified substituent. Unless
otherwise indicated, an optionally substituted group may have a substituent at each
substitutable position of the group, and when more than one position in any given
structure may be substituted with more than one substituent selected from a specified
group, the substituent may be either the same or different at every position.
Combinations of substituents envisioned by this invention are preferably those that
result in the formation of stable or chemically feasible compounds. The term
“stable”, as used herein, refers to compounds that are not substantially altered when
subjected to conditions to allow for their production, detection, and preferably their
recovery, purification, and use for one or more of the purposes disclosed herein. In
some embodiments, a stable compound or chemically feasible compound is one that is
not substantially altered when kept at a temperature of 40°C or less, in the absence of
moisture or other chemically reactive conditions, for at least a week.

[0038]  The term “aliphatic” or “aliphatic group”, as used herein, means a straight-

chain (i.e., unbranched) or branched; substituted or unsubstituted hydrocarbon chain
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R, two occurrences of R or two occurrences of R,

are taken together with the aton(s) to which they are
whowsdotoso f orm an optionally substituted 3-12 PEm82008011358

saturated, partially unsaturated, or fully unsaturated

nmonocyclic or bicyclic ring having 0-4 heteroatons

i ndependently sel ected from nitrogen, oxygen, or

sulfur; QL is -CO, -S02-, -NR2, -NR2CO-, -CONR2-,

-S2NR2-, or is a bond; R3is Q@-Arl, or when Gis -NR

ZthatRg camyle@ly Rayratesiasrihat 6gutaing OnoF Forganifs afuggatpration, or a

ato . Are, Z- for [ P €
P55 R S g
| SontREERRIEISRGE Yinite of Whenaionabet whialpid rdt wropeatii (hlso referred to
-CO, -GS, - SO, -0-, -, -NRS-, or -C(RS5)2-, and
REreis agiirrboayples iayatpaliphati@ i cydlad¥ny ébﬁ%ﬁ@s a sigglegpogpt of

a. Cl 6 alkyli [ ' e
B e
| iR ndendlipfatiegirbeestohy. In Mfhe emb&diment; aliph@@s groups contain
NR1osliphatisseihor aors R aies embodime heiDheu e gentain 1-8

- QOONR - | i in 1-
R o ORGP ot SRR 1
- BPRatic Cﬁbfn wloerseand imrpet othar émboditentsialiphdtis gypepseontain 1-4
nor e net ene units is optionally substjtut.ed w t.h »
ot e delr b iees BPOREIT ST HIBALTE JRL GPHResude” or
04 2} . .

oS pREeRnantjo i cochhahitgh e piicChf

t groérebonnihatis chmpletdprsatiateghirdhatiopatpingrane (96 gree URisy ¢h

an ti | ubstituted 3-,.6-penb |
neraRiegy prew R a HEbuit, i PR R0 2R Rldtpent g the
ARt 6K moMtBRENEE BNl Ay anditidaaladngiiabidbicyelid 1ihg system has 3-7

menbered saturated, partially unsaturated, or fully
umsabersatSeitable abiphatici grompsngclhéﬁv ibHpang not Hwited & digpr or branched,

PR LML O A ot

ugse Yalkyl, @eydietikenylarkat o @yeidalkyBalkényd. ri ng system
havi n - 5 heteroatons i ndependently sel ectl.eigll from )
n[Q0384en, Thexdpme nhetegoaliphiatigr - as e Rgrein, means aliphatic groups wherein

one or two carbon atoms are independently replaced by one or more of oxygen, sulfur,

nitrogen, phosphorus, or silicon. Heteroaliphatic groups may be substituted or
unsubstituted, branched or unbranched, cyclic or acyclic, and include “heterocycle”,
“heterocyclyl”, “heterocycloaliphatic”, or “heterocyclic” groups.

[0040] The term “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or
“heterocyclic” as used herein means non-aromatic, monocyclic, bicyclic, or tricyclic
ring systems in which one or more ring members are an independently selected
heteroatom. In some embodiments, the “heterocycle”, “heterocyclyl”,
“heterocycloaliﬁhatic”, or “heterocyclic” group has three to fourteen ring members in
which one or more ring members is a heteroatom independently selected from
oxygen, sulfur, nitrogen, or phosphorus, and each ring in the system contains 3 to 7
ring members.

[0041] The term “heteroatom” means one or more of oxygen, sulfur, nitrogen,

phosphorus, or silicon (including, any oxidized form of nitrogen, sulfur, phosphorus,
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Arl and Ar2 are each optionally substituted with 0-5

i ndependent occurrences of TR7; wherein T is a bond
W@r0058015C, - C6 al kyl i dene chain wherein up to PEDUS2005/011358

nmet hyl ene units of T are optionally and i ndependently

replaced by -NR-, -5-, -0-, -CS, -CQ2-, -0OCO, -CO,

-COCO-, -CONR-, -NRCO, -NRCO2-, -S2NR-, - NRSO2-,

-CONRNR-, -NRCONR-, -OCONR-, -NRNR-, -NRSO2NR-, -SO,

- SQ2-, -PO, P02- . or -P(R and each occurrence .of

er sicam dmmatpémw@/fom of any Rpgigarrogemep 2 Sﬂb@@tbﬁableoﬂtmgen ofa

d egt (JCECIH; gt h?}(l;er e?(':a]rggpe' Nﬁ&t %f 4-Hﬁxy@@ﬁ%§%§>iﬁ) %as in
- Pi26Kdinyl) GEONR2 (as in B02d¥sBtutecopydrolidinyd))d Are are each

|nde endently a _5-8 nenbered saturated, partiall
Lr at B termp  ursaiuafed n SR ESeA A0k TS Pénql?t&é‘as one or

hﬂ’%’r@@n&s&&?ﬁtﬁfaﬂ@ﬁom i ndependently selected from
en

en, or sulfur, or an 8-12 nenbered
S E00483at edThe tpan t‘alhb)t}y Un‘éthidaﬂq'l”e ds used Herdih yrefers to an alkyl group,

unsat ur at ed bic [ rin havi ng O-
hét @iew%deﬁﬂefﬁ RIS eabmeTRLe PO hroidien oxveen
g 6rs§}fgf¢{hloyﬁaﬁf’ﬁétgnﬁr| and Ar2 are each

t on su Ituted with 0-5 i ndependent

Oﬂmr‘ﬂ gncﬁse fﬁﬁnsmfihoallvm ér“ealnarkemd” and Shaloatkoky” mems-aieyl,
1.den .
e GE R oSG B SE B PERPAL B0ap g oms.

Ef‘he terfr “haI meargi2 Gl, BEePL, -CO, -COCO-, -CONR-,
OBNR., - NRSOR-, - CONRNR: ,
NF&%I@NR— Theoexmﬁaryl” wmalonebmmmalarmmowt%gm ‘aralkyl”,

O B Ml o783% FRERe RFC ALy yfflling

@%’sﬁéﬂ@ﬁ%ﬁg Potd1UE2R0% ﬂi&@% ring @3 ers} wheesipatieas oanidng in
nitions: [0036] Conpounds of this invention

i ithe Lygtem lﬁ@scén@@s@fi.%@aelg EAdrEng ip the syskem gapfaing Sdo 7 ring

f i a s

s %eéﬁb%gs d*}{sec %é e%ﬁﬁ é’ Bgﬁsﬁg us e ﬁn é“”@”"ﬁﬁ ﬁﬁstemél ngyl ring”.

f Cﬂhb e Grge bisoiréfenns hefeedalryla“p@ systemises sefndueenéislelow.

i ndi cated. For purpose this inventio
chModal Eheicent Betgroary déﬁ?‘i‘ ploBe of # %%%fraglé{-ﬁ?é Mgty as in
t hﬁetgx%'é{raﬁ’@l’@ or “heteroarylalkoxy”, refers to monocyclic, bicyclic, and tricyclic

ring systems having a total of five to fourteen ring members, wherein at least one ring
in the system is aromatic, at least one ring in the system contains one or more
heteroatoms, and wherein each ring in the system contains 3 to 7 ring members. The
term “heteroaryl” may be used interchangeably with the term “heteroaryl ring” or the
term “heteroaromatic”.

[0047] An aryl (including aralkyl, aralkoxy, aryloxyalkyl and the like) or
heteroaryl (including heteroaralkyl and heteroarylalkoxy and the like) group may
contain one or more substituents and thus may be “optionally substituted”. Unless
otherwise defined above and herein, suitable substituents on the unsaturated carbon
atom of an aryl or heteroaryl group are generally selected from halogen; -R°; -OR®; -
SR°; phenyl (Ph) optionally substituted with R°; -O(Ph) optionally substituted with
R -(CHy)1.2(Ph), optionally substituted with R® -CH=CH(Ph), optionally substituted
with R% -NO,; -CNj; -N(R®),; -NR°C(O)R®; -NR°C(S)R®; -NR°C(O)N(R°)z; -
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Tabl e of the El ements, CAS version, Handbook of

Chem stry and Physics, 75th Ed. Additionally, general
w@eooaadjpses of organic chem stry are descri bedP€TUS2005/011358

"Organic Chemstry", Thonmas Sorrell, University

Sci ence Books, Sausalito: 1999, and "March's Advanced

Organic Chem stry", 5th Ed., Ed.: Smth, MB. and

March, J., John Wley & Sons, New York: 2001, the

entire contents of which are hereby i ncor porated by

NH EHEINR )4, ABITORC; ANBENRBESOIRS: SNRINR YASODR 2:0f

VAT st RO - senCluCout! Ehur ol LR -

O | h O. _ o
RENER Y EOR e BL- TR TR DIC IR Y RONIGRH R, -CENOR®)
W d. Ls e, R SPHCHIR AL SO (B, ; tﬂe)ahrmsom’(mgawsom

substltut éd"" i’s used |nterchangeabl with the

"_BUORE IRy t €ENH)-NR VB sP(@)R&IPORN:; g@H@(B\T);, —(Wéz)o éﬂHC(O)R°

R%;g§lkhtg)u$§%na}ly ﬁlgztsg?l{tg} &}tﬁ %? d %?(389’9 s g]té r?ﬁ 1tut?d with R%
h—ggﬁ%ge(@’h gﬂbﬁﬁ ubBitel RS ok U@HHCFI(M)t bptidilly substituted

specified substituent. Unless otherwise
i it R&tvelskreiareactpindopaideyt wastrice of &J i 1@ sadentedhiagmideogsn,

substltuent at each ubstltut t|o of , £ he

g(m’él@pa Laspstigptsd q;rm,aél AL 2B HES‘%’SBE“E |nP1 m edﬁe}eroaryl or
ul E&?E}{éil@ ri'ﬁ'%g ljr)e% £ UBBHH)! st SCYPR)) oHQfoﬁNitllfb@d’hdﬂfgethe definition

uent ted froma specified group, the
sdbost, tivadndependen ecairtenees daffRe, smthe samedsllbﬂéu@ﬁ or different
every position. Conbjnations of su

exwbbtanoBdalis togetaer Willetheiaim() 1&? 8?%‘3‘? ySOHB LR, to form

M A Ao g

hefsaiufated ﬁfoﬁb@yclle o€ bitpolivdsg hdvatg Brichetaybatenly sndgpendghtly
altered when subjected to _conditions to allow for
tﬁé@ciedpfr@ﬂlﬁlétfq’g?ﬁ’ OXMEERQLSBHYT and preferably their

p@?’ggﬁ na'l G F%nts%ﬂqﬁlé@l?phfaﬂ& g{-Hr?#g;o 'R°r@é §e1&ted f16m NH,,

OSG erern SOomne diments, a

SN@EC‘FM@H&W mdmuanlbtmntc)aahdmeﬁaeewmham mm@mm@c),
that 1s not substantiall

{ Nipe Bt GPoHof 020 AHPASSh OHOL e HBGHRE 6 GSC Aliphatic,
t . f
ayvh?r(gg);eeacg &gie:}%fe[gég%? @Lféﬁ’attw 5\6?p g%‘?ﬂéstub%?cﬁt dror

04phat 'A‘n glisHac or Bstetiaiphdtierggoup, one ans—ammatrcdlegﬂnocychc ring
chain (i.e., unbranched) or branched, substi tl e) »
sy isswain ArecoTiTyesP SHBSBH A hUS Ty be "optionally subiifited”.

Unless otherwise defined above and herein, suitable substituents on the saturated
carbon of an aliphatic or heteroaliphatic group, or of a non-aromatic heterocyclic ring
are selected from those listed above for the unsaturated carbon of an aryl or heteroaryl
group and additionally include the following: =0, =S, =NNHR', =NNR"),
~NNHC(O)R", =NNHCO,(alkyl), =NNHSO,(alkyl), or =NR", where each R is
independently selected from hydrogen or an optionally substituted C,.¢ aliphatic
group.

[0050] Unless otherwise defined above and herein, optional substituents on the
nitrogen of a non-aromatic heterocyclic ring are generally selected from -R*, -N[R"),,

-C(O)R*, -COR*, -C(O)C(O)R", -C(O)CH,C(O)R™, -SO.R*, -SO,N(R™),,
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WD 2005/ 103050 PCT/ US2005/011358 that is conpletely

saturated or that contains one or nore units of
w@p®atesost i on, or a nonocyclic hydrocarbon orp@l/Uymb$/e11358

hydrocarbon that is conpletely saturated or that

contains one or nore units of unsaturation, but which

i s not arorratic (al so referred to herein as

"car bocycl e "cycloal i phatic" or "cycloalkyl"), that

has a sin oint of —attachment to the rest

f th
sl e INR” B i @eh@pSQQR+»é@ereéerpH%thg0§fr"o g?)s

o t ai r

boarﬁ%mbgﬁm%d Enaiishe8 Rt AT @ HHER, optionally
Cﬁib@@ﬂilte’dt -O1Bh), bphcﬁiall? rsulﬁs‘nihnekl a4 (Bh), apuqn’wialtyrsubsgltmaqbs(CHz)l
contain 1-8 aliphatic _carbon atons. nstrII ot h
ertBoY opdenaily sabstﬁrrarl reHgEERR); eha sy ﬁltltBtEdér? B’ﬁa’t%rﬁ@d

gl? tgrgary?gp ero@'gglf' ﬁhﬁ’}ﬁtvh% He'to ?%%t%&ﬁs &ldeplfieh@y selected

S “con I C carbon atons I n sonme
eff‘@ﬁadmygéﬁ Sutrogenpbmdlfm hm,tnoa:wltl(lsmndingﬁub defisitioh abeve, two

‘cycl oal kyl refer o a, nonocycljc C3- dr ocar bon
ol sk o ST A SO AR, e
ggﬁm@f &ih e ﬁtgﬂts) V\ﬁ%ﬁﬂh"bﬁc@ﬁe cRSupT® bSurkd) dren & optionally

aturati on, is not "aromatic, that has a
ssubghmtq:am 12 neinteredamhmand, uaalallyemsate@lted;m filly unsaturated

:r%lﬁ)ggul §F é)ﬁs{ﬁzglgl?%g helﬁgﬁé)é 4§1€?€§% lgrgﬂ%c{egfrﬁieﬁﬂ? sglgc%d from
OhRdRSn, RGEHSr sihfllr, are not linited to, Irnear or
branched, *“substituted or unsubstituted al kyl

al00shY | @ptkqnayrubgn@wg oatee HiphetieSrouper st phenykingsof R* are

g g %‘ilt%g rR%’I ﬁ*ﬁzéﬂg é y’%‘@gg‘]‘ BGE}’(b% éL@‘latlgfz, halogen, C;.4 aliphatic, -

" 08, e00@] ] Alphkii©), -NOs -05pCOL, e-()ﬂ)z(@e@ﬂ@hamq)pm{halo Ci4
grou PS ereln one or two carbon atons ar

| AdRtpEaY @nhﬂly((ﬁlerpqll@b@t@)byh@ﬁ@ egeh phithe gqeggggg&ﬁahphatm groups

sulfur, n, phosphorus, or silicon.
tg ar}SB Stt{t‘lﬁgggroups may be substituted or

UpE0a23t i tDecdrm b‘lal&midimé chainll lréfferano Iaettal ghy/ad branabed carbon chain
acycl ic, and include ' het erocycl e” Fet er oc Cle}lld"h’
" FRa Ena By Aty TR G haves o GRS RRE SIS PF ERSafffgiifuand Has two
ﬁ Q4 ofTaIi]t% % %giteetr@{t%‘f)t’kg Iﬁolﬁculget erocycl yl”

erocyc eterocyclic" as used
heeos3h neAs sletaﬂ)asd aovegnisome rothodinadnts; two m;gependent encurrences of

B - & R W g R YU, R e BT ol Gk tppether
S Qi tﬁé"%% (BPBlvwhich Ry’ ahﬂs(%a@a €drfit an GptRINENP wﬁshuﬂted, 3-12

heterocycloalrphatrc or "heterocyclic" group ha
t mueabetraxd sauuaueéeparhalbgumemecg of fully unsaturated monocychc or bicyclic

ring having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur.
[0054] Exempléry rings that are formed when two independent occurrences of R°
(or R*, R, R’ or any other variable similarly defined herein), are taken together with
the atom(s) to which each variable is bound include, but are not limited to the
following: a) two independent occurrences of R° (or R*, R, R’ or any other variable
similarly defined herein) that are bound to the same atom and are taken together with
that atom to form a ring, for example, N(R®);, where both occurrences of R are taken
together with the nitrogen atom to form a piperidin-1-yl, piperazin-1-yl, or morpholin-

4-yl group; and b) two independent occurrences of R° (orR*, R, R’ or any other
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whi ch one or nore ring nenbers is a heteroatom

i ndependently selected from oxygen, sulfur, nitrogen,
wo@eroopha®phor us, and each ring in the system coPCHUS®03011358

to 7 ring nenbers. [0041] The term "heteroatoni neans

one or nore of oxygen, sulfur, nitrogen, phosphorus,

or silicon (including, any oxidized form of nitrogen,

sul fur, phosphorus, -18 WD 2005/103050

PCT/ US2005/ 011358 _or silicon; the quaternized f rmﬁg‘
cvyisblecsimilenly Aefged heroimkihar e boudiaeK TR g AR tre ken

het b&n'd f (8% ekfmple wh henyl i
SESHRRYSH bSuld s SR . De( B8 ol e g pgyt s i
NR+ (as in N-substituted pyrrol Leiny®39). [0042] The
term"unsaturated", as used her means that a

noi, et as..one or  nore unjfo 0NAN3aRUrAL | 0Q o
Tﬂlé)sfll%lﬁla} wifli %&Qccynspcestoﬁ ?j&ﬁw " as u St@ééé E\g(r) 8|L A ftdkes of R
r ﬁ{a%lé‘entté%e%&r Hittythe Ok Pt atordls toPweeh Gs/ ate Yedridedorm a fused 6-
attached to the principal carbon.chain through an

oxygen ("al koxy") or sulfu Ywhitepal kyl ") atom
[ 0044] The termnms "hal oal kyl al oal kenyl " and
" hahdated @xyser®ataniakiitly; « alken§l .okt wall bexppreaiateti higat a

case may be, substituted with one or re hal ogen o

2Vieky of Gther TERaSrRAD e oG BB AN TRdepeRcenEpCctBrenpes of R (or R,

[ROgO iz i aR& fogBtheAwith th

E085be A0Rub BB BN OBl kg e

" aoy(S*y albioH éach vefighls it mund aond shek the, exbinples Idet@jled algpve are not
[ [ .ng. systens having a total of five to

tricyclic rh
f Bigded ie bs Heitigrber s, wherein at |east one ring in

t 58y St amiks AR Batéd) dirieres dBpiBRE hefeid Srelalboth€ant to
systemcontains 3 to 7 ring nenbers. The term"aryl"

mingludle allssmmérivt (ergseanntéerhéng, diasteraomericeans Zagrmpetri¢ (okg" .

N Ty g S
USRS RAYARRLR cdferPE)tan@(ERddudldfindTBiméry, @8 (ZMand (E)

“heteroaral kyl" or "het eroaryl al koxg" , refers to
noefosredtional ispmgus) Theresorg, single sierqogherpicaljsemers @gyell as

et 2 e bl S e PP s o e

aprds€fTbmPbendsi ¢ wiithir the ssopslofmhaciantdtions Iinlessotherwise stated, all
tautomeric forms of the compounds of the invention are within the scope of the
invention. Additionally, unless otherwise stated, structures depicted herein are also
meant to include compounds that differ only in the presence of one or more
isotopically enriched atoms. For example, compounds having the present structures
except for the replacement of hydrogen by deuterium or tritium, or the replacement of
a carbon by a BC- or *C-enriched carbon are within the scope of this invention. Such

compounds are useful, for example, as analytical tools or probes in biological assays.

[0056] 3. Description of Exemplary Compounds:
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het er oat ons, and wherein each ring in the system

contains 3 to 7 ring nenbers. The term"heteroaryl"
woreapshesossed | nt erchangeably with the term " heP@r/os209$/011358

ring" or the term"heteroaromatic". [0047] An aryl

(i ncluding aral kyl, aral koxy, aryl oxyal kyl and the

like) or heteroaryl (including heteroaral kyl and

het er oaryl al koxy and the |ike) group may contain one

or nore substituents and thus may be "optionally

substituted". Unless otherw se defined above anﬂ;\./ﬁ’%
d .
dB0EIN A &ﬂb%d%gﬁeﬁ%‘ W@E?%%oﬁnﬂﬂﬁ%ﬁ%i%g

n II el OR, - SR phenyl
S&iﬁ}p/ M su Mﬁth R; lrb%ffﬂa%]%ﬂl]g?}honal 'y

ubdtruted With Ror (CRRL_2( BhYS, ments,

Su?l‘fs.ﬁOIﬁ%lHS {%ﬂ%ﬁ%ﬁﬁA %CQ):?II(@E#S&I Qi%&)nal I yssgbst ituted

NRC(ON(R) 2: -19 WD 2005/ 103050 PCT/ us2005/ 011358
NRC(S) N(R) 2; - NROC2R. - NRNRG(O) R - NRNRC( O) N(R)% )
NRNRCORx - (O (O R - (JEROR -C2R - (R

-G VR CONR 2, -C R)2; -OC(O N(R) 2 OR

- C( DA R, - C(NOR) (0) 2R, -S(0) 3R, N(R) 2;
-IMO R -NRSOZN( R)2| H RS R -N(OR) R - BN=NI R)é
- PO&FRRS 3 OR ~a1”
(Pg) OR¥ i nalp)y substltut ed\ gﬁ;mﬁq ql_gg))opti éﬁy “

substitdted with R (CH2)1 (Ph), optionally
substijyted with R or - (Ph), optionally 1.
substii' ed with R V\he?(j-ng_leach i ndependent I-C
occurrence of Ris selected from hydrogen, optionall Y

Stess] tut&sdalgd&cﬁbédomaaqy 2BBVe oS Ubmbbindsed fanfula I, R is Q*-
merrber ed het gﬂé het erocyclic ring, phenyl
(P

y
- 5¢'Phi R” and Q n t%@themwﬁwmﬁgmg?@l %@ntﬁﬁ)émthe cyclic group:
definigion above, two independent occurrences of R,
OR t hg sangesubstituent or different substituents,
také‘n géther with the aton(s) to which each R group

i's d, to form .ap optio I ubstit =12
nerrb“‘i‘;";sd sat oVEREa S par iR kA PP e T,

@téhrd@ﬁ | SRARENE bl st ALty geialt] CO rrgshaﬁ@ﬁgm zS- -NR’-, or -
het eroat o I ndependently “sel ected from nit rogen,

oKYR B4, anat RS Wal .

[0059] In some embodiments, wherein the compound has the formula I-B, G is -
NR? and Q! is -CO- or G is C=0 and Q' is -NR%-. In further embodiments, G is -NR?
and Q' is -CO-. In yet further embodiments, X, is CR* and X is CR* or N.

[0060] Accordingly, in one embodiment, R3is Q2-Arl and compounds of
formulae XI-A-i, I-B-i, and I-C-i are provided.

1
R1)x (R1)x (R%)x
o
N AN
/L/ ﬂ// }/
HN X @
[ 2 — 2 /Q\ X2 ~ g N
(O P (G A 7 St A
Xo—X4 Xi-S 8—X%4
T-A-i I-B-i I-C-i

23 -



[0048] . Optional substituents on the aliphatic group
of R are selected fromNH2, NH(Cl 4aliphatic),
WOE@3/1d3b60 phati c) 2, hal ogen, Cl_4aliphatic, OHCT/US2005/011358

Q(Cl_4aliphatic), N2, CN, CO2H, C02(Cl_4aliphatic),
Q(hal oC1_4 aliphatic), or haloCl_4aliphatic, wherein
each of the foregoing Cl1 _4aliphatic groups of Ris
unsubstituted. [0049] An aliphatic or heteroaliphatic
group, or a non-aronatic heterocyclic ring may

d0606Hi n Bneome embedimentss@iis VBt R i -ARuandrgmigends of

"opti.onall Stituteds t herwi se defined
Jg%@‘éla%ﬁ'@"ﬁgﬁépﬁf 2,20 %F'g ag@ut’)lg)? ?itegént s on the
sat ur at ggy, carbon of an al@pgatic or heteroal®Pphatic
group.~Ar of a non-arongti/c heterocyclic ry are
¢d|from those |isted labove for the u ur at ed
Oaryl gzgroup gR ;:|;2
g 20, = R\ Q2
=NN(R*) 2§ O, = e§F{a§x|Q)=Ar1:NNHs (M?Fgﬂ Ar!
or =NR*, Xawfere each R* is XmRlependently sel eGréd from
hydrogen ot _an optional ly syhstituted C1_6 aliphaglic
group. FOAO ] Unl ess otherw se defined above and
herei n, optional substituents on the nitrogen of a

non-aromati c hetergcyclig rin Le geneyfal Ly selecte

Fi008) R n oerapbodiiaises e CoofBe 078, e eytpn s

éﬁ %P, A D RER-i-B B CoisB RNGR)ided: - 20 WO 2005/ 103050
f}g%gg%)ﬁ%bﬁ -( :%)IN( R+%)lﬁ32t,1 - C( =NH) - N( Rﬁf or

- NR+SOZRY; wherein R+ is hy@'kgen, an optiondtly

subs,gy/ ted C1_6 aliphatjcyxoptionally subastl’r

pheny{//, Joptionally substli/t yted -QPh), opth

S\l*ﬂﬁ)tll uted oCH2( Ph), mfé( )L

2(P edXa CHEh

{0 Wl | y2sybst i : 2h), 2 e
unsubst ift ufed 616 fienbered thet/er o8yl Abr hetefodfcl i@ '
ring haveny one to four heteffoat oms i ndependenty y*
selected from oxygen, nitrogen, or sulfur, or,

notw t hstandi ng the definition above, two independent
occur r edekd-bof R+, on the sdmB-idubstituent or I-C-i-b

different substituents. tak t her i 2. ' Tn
3Ly "o B eh e et i S b QU R bl MR R s ViR
Opdri A @hbydimeHRS R Islﬁgﬁﬁbg%n,l(ﬁ: iTenRE vagreaiul,aneéd] is a Crg
partially unsaturated, or full {q unsat ur at ed ) dentl
melipligeskeichaiorwhsireip onp r pypeekiang gngs areRpigpaht idgndependently
| AepeRenD.Y.NEe! 86t 9GO other embodiments, U is ~CHy-, -CHoCHy-, -
CH,CH,CH,-, -CH,CH,CH,CH,-, -CH,0-, -CH;S-, -CH,NR-, -CH,CH,0-,
-CH,CHS,S-, -CH,CH,NR-, -CH,CH,CH,0-, -CH,CH;CH,S-, -CH,CH,CHyNR-,
-CH,CH,CH,CH,0-, -CH,CH,CH,CH,S-, -CH,CH,CH,CH;NR-, -
CH,CH,OCH,CH,-, -(CH,)sNHCH,-, -(CHz)sNHCH,CH,-, or -CH,CH,NHCH,CH-,

and exemplary R’ groups are hydrogen, C;-Cyalkyl, an optionally substituted group

selected from tetrahydropyranyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, pyridinyl, imidazolyl, phenyl, or cyclohexyl, or R and R’, taken
together with the nitrogen atom to which they are bound, form an optionally

substituted 5- or 6-membered saturated, partially unsaturated, or unsaturated

heterocyclyl ring.
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ni trogen, oxygen, or sulfur. [0051] Optional

substituents on the aliphatic group or the phenyl ring
wo@RooRtomse selected from-NH2, -NH(Cl_4 al i phe€T/0$2005/011358

-N(C1_4 aliphatic)2, halogen, Cl_4 aliphatic, - OH

-Q(Cl_4 aliphatic), -NO2, -CN, -CO2H, -C02(Cl_4

aliphatic), -Q halo C1_4 aliphatic), or halo(Cl 4

al i phatic), wherein each of the foregoi ng

Cl_4aliphatic groups of R+ is unsubstlt
'[ﬂ%‘t]er s ale %ed gg@erelhaahvveff@r eqargp%ldé “&Lf a8$ bubsets
anctlgﬁ?g %aéﬁgnge)halmzt b @ym Iy at goiotle
r

GRIts ’o unsat uration an as two

raﬁmgdﬁn@ﬁts tigcBMCONRE-NANR e s1SQyF, drh8OsNREC Un@ther
[0053 elt ail ed above, in sopye enbodinents, two
@Féht décmeﬁ@%s’%f‘cw]@dr R R R or any

vagl £ @¢§8a bond
?@E Bner Fop ol b brnod! B ARt Aol L0 bond or a
for gﬁll@nldgﬂé tlmi\mlvlll?&alrau lpttd twid mebtlﬁzlem un;te rp‘lf)élee:dialn are each
saturate artil a unsat I
rmﬁl@ayléy id igppsmasaiy Eplagecy - o 1 erclhodiss co-,
Pg\g%‘ Sﬁl?@be‘jl\fﬁ@,@gm SOPURMN, RSB, -CONR’NR -, -
Exenpl ary ri'ngs that are formed when

tNB. GZ@NRD&H@@QNR)C;}INR WesNBfS@zNRor -39-, BOR -PE, H}p-> or -

ot her va ble simlarly defjned herel
PGl nand whown Ty T e OF mE ey flihe R oprionally
gm&?tutéa%%ﬂ@me SltivoticBu@iced bMRY, Gehekdin bltsh ocfcahemmm@ is

two 1 ndependent occurrences of R (or R+,

amjlemridentlylalogenl 6N, MQv PeVLR, . GePTRIFUFERSSS §f FRE i gnd R

b d to th

n gtrl?le{ %nﬁ Zl?eiﬁtng 10 n\gfﬂ% gfée%fe%(rg :@g{fn& ?%?l%‘kg&ptm?taﬁy substituted
b%nn@l%aea @?aeﬂk?lf hRefkgclyB ks or hagmam ringi filsdrthe
nitrogen ato orma plperldl

pepbodiatentsaQyis  rechbphar 5n(C gm% nd R Yoo~
RS G @g@gso@*{@{%o@? 6308 ar abr g > b

Spéd ﬁrmkgeﬂahidﬁl&g ehﬂbﬂimb)ntst, R4tis BF, ﬁNl(ib)ﬁRéb ]E(@Hii)lfNR)iRt ), -
atoms an are taken t (0]

¢ o G HROR), SRR Hehaidke NRSRERNEIR D R
OR, PR NR (CHy), 4COOR’, or -NR(CH,)1.4COR’, or two occurrences of R, taken

together with the atoms to which they are bound, form an optionally substituted 3-6-

membered saturated, partially unsaturated, or fully unsaturated ring. Examples of
such R® groups include, but are not limited to -CH,OH, -CH,CH,OH, -OH, -OMe, -
OFEt, -NH,, -NH(Me), -NH(EL), -N(Me)(Me), -CH;NH,, -CH;CH,NH,, -NHCO¢-
butyl, phenyl, cyclopentyl, methyl, ethyl, isopropyl, cyclopropyl, -NH(CH;)sNHo, -
NH(CHS,),NH,, -NH(CH,),NHEt, -NHCH;pyridyl, -NHSO;phenyl, -
NHCOCH,C(0)O#-butyl, -NHCOCH,NH;, -CH,C(CH3),NH;, -NHCH,-imidazol-4-

yl.
[0066] In certain exemplary embodiments, Ar! groups are:
N RO NS
AELIIRG L
a b c d
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substituted wth two occurrences of OR - , these two

occurrences of R are taken together with the oxygen
W@e@sg03060 whi ch t hey are bound to form a fusedP®I/0S2005/011358

menbered oxygen containing ring: O. It will be

appreciated that a variety of other rings can be

formed when two i ndependent occurrences of R (or R

R, R or any other variable simlarly defined herein)

are taken together with the tonm(s) to which_each

varél‘zb’r\\e/rg bog‘gd and é e%exa | es de a(\?d/%bv%m

ar lotj\T?-e' (fad to be Ti nutl 55] Unl

ot herwée~%t at ed, st ruct_ll;\r%;%gl cted herei n%%e\z{so

meant to ginclude all isomerig (e.g., enantionerig,

di astereoneric, and geonetric (or conformational))

forms of the structure; for exanple, the Rand S

confi gurations for each asymmtrlﬁﬂcenter (2) and

(E) oubl e bond i soners, %nd (2) an ‘
@ |so efore,NsnﬁgiE (TR7), é__/j

W t gr% cbe Il as ‘grdagfoner’ c, \/\(TR7)
di agtereoneric, and geonetric (or confornmational) !
m xturgs of the presgnt conpounds arje within the Kk
scope of the invention. Unless otherw se stated, all
tautomeric forms of the conpounds of the invention are
wi thin thergcope of thegrnvention. Addidionally, g7,

unl egﬁ Lyherw se st art/%, structurets:j;{epl ct ed herﬁﬁ’y
I

-~

are o Il meant to§_L-nc ude conpoungg NHhat differ oty
int W@sence of c'm,@o nor e |‘$zotop| cal ly enztﬂ_ched
atons. For exanpl e, corrpounds havi ng t he present
structyres except formthe replacenena of hydrogen by
deuteriumor tritium or the replacenent of a carbon
by a 13C- or 14C-enriched carbon are within the scope
of this pnvention. Such qggnpounds ware useful, fof
exanmpl ~-Nas anal yti ca{mt/ool s or pr&}(mht bi oI Oglﬁd'@l/(TFﬂ

assays.|l 5056] 3. DeficrNption of nxehpl ary Conpeypds:
-22*«3%75 /93050 /Ms2005/ 011358 [ 0057] As 'S
descri*bed general ly above for conpounds of formula I,

X2X1 , &1 S, or S X1 q Thus, in certmnin enbodi mentss$

conpounds of fornulae I-A [|-B, or |I-C are provided:
(TR}
7
$ N— (TR} N—~ (TR N
Aoy ! p
O O S LLL:.H‘)
t u v w
(TR Iﬂt (TR} (TR
N™N Q" N S)*N N/*
| /N —nl —n /O
.1'1,"1 S %)?N "l'\,bb‘)TN ""\%~N
X y 4 aa
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(RDx (RI)x (RL)x N" NN / HN~/ HN ~ HN\~
SG QL~R3 X2G QLR3 XG QL1I R3 X2-X1 X1-S S-x1 I|I-A1-B
w0 2@5/100868] As al so descri bed general |y aboverP¢DUS2005/011358
conmpounds of formula I, R3is @- Arl, or R2 and
Ql- R3, taken together with the nitrogen atom formthe
cyclic group: N~ Ar2 -QB Y*) s, where s is 1lor 2, Z
is CHor N, each occurrence of Y is independently, as
val ency and stability permt, -CO, -CS-, -S02-, -0-,
-5-, -(NR%-, or - C(Rp)2-, and R5 is UnR . [0059] In ‘%H
sone @kpodlnents, My, t he conpgurth#as, t he, for N
is - NR2 an CE, or GLl\'s(\/ =T anl’ )in NS SN TR7),
-NR%% Nn further Q‘?‘/ Frent s, and is
In yet furthe enbodlnents Xl iIs CR4 and X2 is
CR4 or gy [0060] Accorgingly, in one d@bbodi nent, R3 ee
@- Arl and compounds of forrmulae I-A-i, I-B-i, and
|-Ci are provided. (R1)x (R1)x (R1)x N N~~ Nom ) /
HN~ HN~ HN S~QL' Q -Ard X2°YG QL' Q Arl ,yG QL. - Art

X1 Xgp S- X1 I-%N\‘I-B- I-C—g_{ 2}'_3_(R)t2005/]§)

m

7
20p5/ 011358 % L TR7) 7 ]
(TR) SN (TR )
H H
fr gg hh ii
AN X
\(\ (TR 1 il & \"/\ (TR
i Kk |
H
N

mm nn 00
A
NS
S I
N ey
PP qq

wherein tis 0, 1, 2, 3, 4, or 5, and wherein any Ar! is bonded to Q2 through any
substitutable nitrogen or carbon atom, and wherein one or more hydrogen atoms on
any substitutable nitrogen or carbon atom is substituted with one or more independent
occurrences of TR’, wherein TR’ is defined generally above.

[0067] In other embodiments, Ar' is a, b, e, f, g, h, i, j, k, , cc, dd, ff, jj, 1, or
pp. As described generally above, Ar' is optionally substituted with 0-5 independent

occurrences of TR’; wherein T is a bond or is a C;-Ce alkylidene chain wherein up to
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[0061] In sonme enbodinents, Gis NR2, R3 is Q@-Arl,
and conpounds of fornulae |-A-i-a, 1-B-i-a, and

w0 2@5i1635@r e provi ded: (R1)x (RL)x (R1)x HN~ R2I/BiB00FAR11358
HN R2 S~-N (~1'Q Arl X2rN. QL, QArl X7 QLiQArl1 | N,
X2-X1 x1-S S-x1 I-Ai-al-Bi-al-Ci-a [0062] In
ot her enbodi nents, Gis CO R3 is @-Arl, and
compounds of forrmulae I-A-i-b, I-B-i-b, and I-Ci-b
are provided: (Rl)x (R1)x (R1)x N'" N _N HN /_ 0 HN~
@wmmam}&ene@nm of ' axe ogionall preplaged by-iNRy, -S-ar¢-» -68- 402, -

ﬁgé’cé #&)&a’f’eg '1'§]?deﬁ;§kd%%ets ercle\g?g@ralls

lé!tﬁi'\rRNRﬂ N ORIRD, ©TONRIENRNR-RZNRS OaNRF os@n -S@)-,i-BO-, -PO,-
UnR, where nis 1, and U.is Cl 6 alk den hai
mfmm-,@n@ e@ﬂh QWW@W&%M%PQ@%@%RO%‘P %ﬁﬁﬂ@z,&ﬁ@N In

gegﬁ)[? g tIelgl opé_ﬁl Optlogag’dlﬁ)ﬂ%utedgaf hdeh@ chain

'v@lé?éfh'%%ﬂd?o meth@l'dii@umts ﬁﬁb&lonal@l-ﬁmﬁndepemﬂﬁﬂmzeplaced by —O-
-CH2CH2S-, - CH2CH2NR- S-
L OReHIGHRR--S02= cﬁﬁ@az@@cr@éga %Bé@la &f -SO:NR-, and

n’ other % occufrgfé%)cff I"i‘flf@*"gmde endently -
P EECHRERN o CHECHRAIE Gl ook GRS cependently

I, 3QH@UP®R31-SRh¥mg@CF3QSQE}3a+HﬁyCI I,&BroﬂQ@ﬁal-C R’, -

subst it u_t ed 3; &@@%ﬁfﬁﬁ%%ﬁ@@y%@%ﬁﬁw ), -

cyézclcﬁ{% d}% )@U) de gm(R)(I{ﬂ) d@(@H&ﬂzC(JN(Rrym ) or

together with t

@@I@@@MRQ@ 1, eC@N(Bb(Rt he@ﬂéz)é)lﬁouﬁﬁ?d{z)ﬂﬁ m(Qﬂz)zOR -CH,OR’,
SSponany st nb et Spa R e L et R o
(CH)sNR)R?), (CH).NR)R), -(CHNR)R’), -SONR)(R’), -NRSO:R’, -
CON(R)(R"), -NRSO3(CHz)14NR)(R"), -CONR(CH2)14NR)(R’), -COO(CHy)1-
ANR)(R),or -OSO;R’, where, as defined generally above, each occurrence of Ris
independently hydrogen or an optionally substituted Cy.¢ aliphatic group; and each
occurrence of R’ is independently hydrogen or an optionally substituted Cy.¢ aliphatic
group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; or R and R’, two occurrences of R, or two occurrences of
R, are taken together with the atom(s) to which they are bound to form an optionally
substituted 3-12 membered saturated, partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur.
[0068] In another embodiment, R? is QZ-AII or R? and QI—R3, taken together with
& \NJ( 3,Ara

| oyl | |

the nitrogen atom, form the cyclic group: ,where ZisCHor N, sis 1

or 2, each occurrence of Y is independently, as valency and stability permit, -CO-, -
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heterocyclyl ring. -24 WD 2005/ 103050

PCT/ US2005/ 011358 [0064] As described generally
wW@bwsao30f@r conpounds of forrmula I, and subsetBCT/US2005/011358

thereof, QL is -CO, -S2-, -NR2, -NR CO, -CONR2-, or

-S2NR2-. In sone enbodinents, QL is -CO, -CONR2-,

-NR2-, -S02-, or -SO2NR2-. In other enbodinments, QL

is -CO, -NR2-, or -CONR2-. [0065] For compounds of

gener al fornula |, and subsets thereo f, %ls a

an

on
oCSa -S@1, @-arky NREner €KR e, 20hRr & WaRip W“ﬂgs OFformulac
n f jn are each optionally and
'Z&elﬁgem éﬁ%%l%‘%:@g’ gd%ﬁ NR -, -5-, oP, -cs-,y

-coz- ) coco _CONR -. -NR CO-,

“NR 002-, 1 -soerR" NR S02-.. -CONR NR -, - NR %\IR'-
_ OCONR BD% NR NR.- | -NRsmNﬁx, SO, -SCe-,

- P02y 765 - POR At and wh

any cﬁfzbon ato t he \
s ds o |0|ﬁﬁly s Dt ut Q°

one re gethydene uni
Wilt-llhgl(; e or t%ZoccurrHNce of R, h(e(frel nHiac
occu NRqY i nd M. ogen,
or UUR , \or»/twé( occurrences _%, %r R and R6 5—x
taken tof&ther with the atonf'to which they are Bouhd,
forman optionally substit ut ed 3-6-nenbered

cycl oal kyl, heterocyclyl, i gr heteroaryl ri nq.c .
sone e finents, @ is a dimslt bond, or is -
-(CHR6) g-, -(CHR6) 9O, -(CHRG6)QgS-, - (CHR6)gS(O 2-,

-(CHR6) 9S(O) -, -(CHRE) gNR-, or - (CHR6)gC(O) -, ,wherein
q [00359]) TFor cﬁmpounds of fornmda T-e\-i, I}Bhle,ranéritﬁdi B g & borkor a C1.6

%ge@églegqu@%%\g 5 r@%‘n}ﬁ)el(nf? Egl_&s) % tgrebﬂaam are each optionally

ehdéiﬁ(oﬂ Bcdd by BRR@}BSLMS@R” CO,-, -0CO-, -CO-, -COCO-, -
-NR(CH214O or NRCH2)1 ACOR , or two

oﬁﬁNRend‘& G8)-, R Q%eﬁC)zNBgetNBrS% t tEQNR’ Iﬁ?\cné\m ‘€ONR’-, -

D b t d.
: r ONEFQE par yoﬂﬁi’(g%’ulf(g%:(’éf 15619 and

f thei:én‘r’ E‘nﬁaédﬂbcﬁ{ &6mlih s O@Q&rfﬁdneSn@ﬁyleﬁdJmhtsRﬁ ogmmahy substituted
i ncl ude, but are not Ilrglted to - CH20H,

- ®Hth oneivs two oggarrenceg gl R, Npﬁqqg) each lqpﬁlgfe)n_ce N@)l{lmndently
B T
- MikhGHR hidiNt2o whidtHhSH R duad, folthiaEidp)idittsubstituted 3-6-membered
. Ic\:I;S(l;'azlEylr Ih(ejterlocyc-:lyll_lgr% %? ﬁet%/%oar);l ring. In some embodiments, Q?is a direct

bond, or is -(CHR®)-, -(CHR®),0-, ~(CHR®)S-, (CHR®)¢S(0)z-, -(CHR®)¢S(0)- , -

(C}IR6)qNR—, or —(CHR6)qC(O)-, wherein q is 0, 1, 2, or 3. In certain other

embodiments, R® is R’, -N(R)(R"), -(CH2)1.4NR)R”), -(CHz)1.4C(CH3);,NR)R"), -

(CH2);4CH(CH3) N(R)RR”), -OR’, <(CH2)1.40R’, -NR(CHy)1.saN(R)(R"), -NR(CHa)1-

4SO,R’, -NR(CH,),.4COOR’, or -NR(CH)1.4COR’, or two occurrences of R6, taken

together with the atoms to which they are bound, form an optionally substituted 3-6-

membered saturated, partially unsaturated, or fully unsaturated ring. Examples of

such R® groups include, but are not limited to -CH,OH, -CH,CH,OH, -OH, -OMe, -

OEt, -NH,, -NH(Me), -NH(Et), -N(Me)(Me), -CH,NH,, -CH,CH,NH,, -NHCO,t-

butyl, phenyl, cyclopentyl, methyl, ethyl, isopropyl, cyclopropyl, -NH(CHz)sNHo, -

NH(CH,),NH,, -NH(CH;),NHEt, -NHCH,pyridyl, -NHSO;phenyl, -
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NHCOCH2C( O) Ot - but yl , - NHCOCH2NH3, - CH2C( CH3) 2NH2,
- NHCH2-i m dazol -4- yl. [0066] In certain exenplary
wepdsdozeent s, Arl groups are: t(R7T)A N (TR~)PCT/UROP$/011358
JJ (TR7)t NNNabcd -25 W 2005/103050
PCT/ US2005/011358 \ M \ ~ N (TWt (TR7)t (TR7)t e f
~TN ~n (TRt 11 // N. (TR7)t \J (TR-)t" O N~
(TR7)t O h k i J (TR7)t (TR7)t N ((TR7)t (T [/ N 9NH
NN" ~- lr~ NNHN TR?t 1-/ (TRt . .
1NH@WI)IIC(Q)OHQUN1 NNQIQ@@HQNH&T CeCHa)eNH2,s yfmidazol-4-
(TR?)t N - (TRt N~ (TRt ° C s JN
[0070]  For compounds of general formula I-A-ii, I-B-ii, and I-C-ii, exemplary
Ar? groups are the same as those described for Ar' (a-qq) groups in [0066].
[0071] In more preferred embodiments, Arfisa,b,e,f, g, h, i, j, k n,r,cc, dd,
ft, jj, 1, or pp.
[0072] As described generally above, Ar! is optionally substituted with 0-5
independent occurrences of -TR’; wherein T is a bond or is a C;-C¢ alkylidene chain
wherein up to two methylene units of T are optionally replaced by -NR-, -S-, -O-, -
CS-, -CO,-, -OCO-, -CO-, -COCO-, -CONR-, -NRCO-, -NRCO3>-, -SO;NR-, -
NRSO;-, -CONRNR-, -NRCONR-, -OCONR-, -NRNR-~, -NRSO,;NR-, -SO-, -SO,-, -
PO-, -PO,-, or -POR-; and each occurrence of R’ is independently R’, halogen, -NO-,
or -CN. In certain embodiments, T is a bond or is an optionally substituted Cy.¢
alkylidene chain wherein one or two methylene units are optionally and independently
replaced by —O-, -NR-, -S-, -SO-, -SO,-,~COO-, -CO-, -OSO;-, -NRSO,, -CONR-, or
-SO,NR-, and R’isR’ or halogen. In other embodiments, each occurrence of TR is
independently -C;.3alkyl, -OR’, -SR’, -CF3, -OCF3, -SCF, -F, -Cl, -1, -Br, -COOR’, -
COR’, -O(CH2)N(R)R”), -O(CH)sN(R)R”), -O(CH2)2N(R)R?), -O(CH2NR)R?),
-O(CH2)4sCON(R)(R’), -O(CH,); CONR)(R"), -O(CH2)2CONR)(R’), -
O(CHz)CON(R)(R"), -C(O)N(R)(R’), -(CH,)4OR’, -(CH;)30R’, -(CH,),OR’, -
CH,OR’, optionally substituted phenyl or benzyl, -N(R)(R’), -(CH2)aN(R)R’), -
(CH2)sN(R)(R”), -(CH2)2NR)(R"), -(CH2)NR)(R), -SO:NR)(R’), -NRSO:R’, -
CON(R)(R’), -NRSO2(CHz)1.4NR)(R’), -CONR(CH2)14NR)(R"), -COO(CHz)1-
ANR)R),0or -OSO,R’, where, as defined generally above, each occurrence of R is
independently hydrogen or an optionally substituted C.¢ aliphatic group; and each
occurrence of R is independently hydrogen or an optionally substituted Ci.¢ aliphatic
group, a 3-8—membe1;ed saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from

nitrogen, oxygen, or sulfur; or R and R, two occurrences of R, or two occurrences of

R’, are taken together with the atom(s) to which they are bound to form an optionally
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S 00t uvw (TRt (TRt (TR7)t (TR7)t NN ON
SSNNONN-=N x y z as -26 WO 2005/ 103050

wWEMDSUERO05/ 011358 (TR7)t 0 NJ11 0 , \ HN / ,PQr/6S2905/011358

p(TR7)t (TR)t ~\(TR7)t bb cc did ee HO r~ H ~N

(TR7 )t J (TR7)t \(TR7)t "N H (TR7)t ff gg hhii H
(TR7)t jS (TRt (TR7)t jj kk 11 HN4- (TRt 7 v
(TR)t W-~(TR)t I mmnn 00 H ~ ~S> (TR/)t

substituted 3-12 membered saturated, partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur.
[0073] In certain embodiments, for compounds of formula I-b, R’ is hydrogen, -
(CH,);0R’, -(CH,),0R’, -(CH,)OR’, -(CH2)sN(R )2, -(CH2):N(R )z, -(CH2)N(R"), or
-C;.4aliphatic.
[0074] As described generally above, for compounds of formula I, I-A-i, I-B-i, I-
C-i, I-A-i-a, I-B-i-a, I-C-i-a, I-A-i-b, I-B-i-b, and I-B-i-c, X! and X? are each
independently CR* or N, and thus compounds of formulae II-A, II-B, I1I-A, 111-B,
IV-A, IV-B, V-A, V-B, VI-A, VI-B, VII-A, VII-B, VIII-A, VIII-B, IX-A, IX-B, X-
A, X-B, XI-A, XI-B, XII-A, XII-B, XIII-A, and XIII-B are provided:

(RMx (R)x
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(TR7)t pp qq whereint is 0, 1, 2, 3, 4, or 5, and
wherein any Art is bonded to @ through any

w@aipstioiosd abl e nitrogen or carbon atom and wheCEUS2005€11358
or nore hydrogen atons on any substitutable nitrogen
or carbon atomis substituted with one or nore
i ndependent occurrences of TR7, wherein TR7 is
defi ned general ly above. [0067] In other enbodi nents,

Arl is a, b, e, f, g, h, i, j, k, r, cc,_dd, ff,
jj,11, or pp. descri bed generally/a\ e, Al is
optionally subStituted with 0-5 i ndepgndent

occurrences NOf/STR7; wherein Tis a b r is a Cl=Cé6
al kyl i dene aizh wherein up to -2@ANWD/2005/ 103050

PCT/ US200BN01J1358 tmwo et hyl ene uni e R®

optional ly BR, -S-, -0-, I<l’ @b, -
OCO-, -CO, -OX0/ -@NR, -NRCO-, -NRGRN - S2NR-,
“NRS2-, - CONRNRY, -NRCONR-, - OCONR-, —NRNR-,

-NRSO2NR-, -SO-,IVBX®R2-, -PO, -P02- , or VPBR-; and
each occurrence of R7 is-independently R, hal ogen,
NO2, or CN. In certain enbodinents, T is a bond or is
an optionally gghstituted Cl-6 al kylidenghghain
wher ei n one PFAL WO met hyl ene units ar tronally and
i ndependent I}' replaced by -0 -NR-, - -|ISO-, -SO2-,

- COO-, - Oy B2- , g2 NRSO2, - CONRy SO2NRz, and
R7 is R or | ogen. IIn gsher enbodi ts,neath g3
occurrence of 7rsNigdependent |y - alkyl'HQt'OR
-SR, -CF3, - S -SCF3, -F, -d, |, -Br~S COOR ,
-COR , - QUCHZRAN(R) (R ), -O(CH2)3N(R) (R*),

- A CH2) 2N(R) (R N s ACHR)N(R) (R ), - VII-A

Q(CH2) 4CON(R) (R), -Q(CH2) 3CON(R) (R ),
-Q(CH2) 2CON(R) (R ), - OQ(CH2) CON(R) (R'), - CON(R) (R'),
-(CH2)4O0R , -( )J3OR, -(CH2)20R, -CH2 :
optionally sub Bt ut ed phenyl or benzyl (R (R (R ),
-(CH2)4N(R)(N4|?”\, - (GH2)3N(R) (R), -( 2N(R) (R'),
-(CH2)N(R)(BL/ S2N(R) (R), -NRSQ2 CON(R) (R),
- NRSO2( - (RD), -CONR(CH2) HMN(R) (R ) O

- 000( CH2) 1- o AOSC2R , wherF, Mn@@

general |y above\ eAch Bccurrence of Ris Q

3

i ndependent |y Eyd ogen or an optionallygsubstituted
VII-B

Cl-6 aliphatic group; and each
VI-B
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occurrence of R is independently hydrogen or an

optionally substituted Cl-6 aliphatic group, a
w@2@streober ed saturated, partially unsaturat edPCDDS2005/011358

fully unsaturated nonocyclic ring having 0-3

het er oat ons i ndependently sel ected from nitrogen,

oxygen,

or sulfur, or an 8-12 nenbered saturat ed,

partially unsaturated, or fully unsaturated bicyclic

ring system having 0-5 heteroatons inde
sel ected from (Hﬂxtrogen oxygen, or sul/
R, tw occur?
are taken t
bound to Hmlr
sat ur at ed,

i ndependent |y sel

dently

ur* or R and
/ehces of R,
ich they are
Nut éd 3- 1% memher ed

ces of R or two occ
epher with the aton(s
anRoptH onal |y subst?‘I

I unsl%& urated, or %Okﬁat ed
rmnocycllc or hic cI|Qr|ng haV|ngO4ht roa
jed from nitrogen, oxy , or

sul fur.

[0068] In another enmbodinent, R3 is Q@-Arl, or

R2 and Ql-R3, t&X«kAn together with ' N\ X8 Z-@B the
nitrogen atom formthe cyclic group: Y*) S, where Z

is CH or
i ndependent |y,

N, sis 1 or 2, each occurrence of Yis
val ency and stability @®bmt, -CO,
50 PCT/ US2005/ 011358 / -

-0-, , - -C(R5) 2-, and R5 ,, R, and
(:orrpoundsH pimlag I-A-ii, |-Byy, Znd 1-Cii are
provi ded: 8 e (Rl%@( (Rl)xz NNAITTN | g3 0
@B 0 ~BO ) ---ZHN _-Z S/ /N,/ S\
X?/ N, Y~Y)S /~Ns Y)sX2X1 X1-S S X1 ISA\ii I-B-ii
|-C-ii [0069] ForRtonmpounds of fornula |-ARfi,
|-B-ii, and I-C—*_’h @ is a bond or a Cl-$gr.
R1)X (R1
)\/ R2 )\/ R4 2
— Il] R3 = 1,R3
4 NeLl @ \Q
S—[{?/ @ S—N
XII-A XIII-A
(R")x
N
M
HN .
” ) Q"R
S—N
XII-B XIII-B
[0075] In general, for compounds of formula I, and subsets thereof, x is 0, 1, 2, or

3, and each occurrence of R!is independently halogen, -CN, -NO,, or -VmR’. In

certain embodiments, x is 0, 1, or 2, and R! groups, when present, are each

independently hydrogen, halogen, optionally substituted C;-Cyaliphatic, -OH, -OR’, -

SR’, or -N(R’),. In other embodiments, R! groups are each independently hydrogen,
halogen, —CH3, —CHzCH3, -OH, -OCH3, -SCH3, -NHg, —N(CH3)2, —N(CH2CH3)2, -
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al kyli dene chain, wherein up to two nethylene units of
the chain are each optionally and independently

WO epbaews by -NR -, -S-, -0-, -CS-, -C02-, -OQeET/USI005/011358
-COCO, - CONR -, -NR CO, -NR C02-, -SO02NR -,
-NR S02-, C(]\IR'NR'-, -NR CONR -, - OCONR -, -NR NR -,
-NR SO2NR -, -SO-, -S02-, -PO-, -P02-, or -POR -; and

wherei n any carbon atomin the one or nore rret hyI ene

units is optionally substituted wth one or
He)mEB%H)f -V (cycleermvh, SHEHCRDeNFREnRY. o W%)zN(CHﬂz

RATREDARL b Y R Bl Bl Ry, gy ot

t Hb&ligehts] R' gﬁl@upéwa:te heyhaerecmum@btexfoanym cgmloahplilal)ica)lr lagyl.
subst | tuted 3-6-nenber ed cycl oal1 hﬁtﬁger oi:y
5059 rfei@s@rabew gepely aboyes Hied @ﬁ%@lﬁ e %zgabgn% and

i(s@ le freoé'acle %ﬁ&é{@l@@g}sum&ﬁ%&) ngne o’g t 5B @Frences of

?E"dg@)@%}%emmmhﬁem eqch scdyretce @ R'ois 11$depbndandytha]ogen CN,
ot_her t
(@@ P1- ?MRI}I?%%S emg%lgy&tsﬂf%( gq%y%&(a ﬁ%lc(}ﬁnflependently hydrogen,
(gg% ?"&ﬁ?ﬁ) ® )-ﬁﬁl)\l%( CH%&PZ, 21( ch: 46Bther embodiments, R*

- die( e EadO@iRbgenor - NR( CH2) 1- 4COR' or two

R A g AN

SACTIIIE Ve ACHY I8 LA NeH, er tVlaBJ VI]!JA§VIIJB<’;WQILAQVIII-B IX-A,
fully unsat urated ri ng ?TI)I es_of such R6 _groups

i B¥{B,deA, BuB, X1, d:B) XH ﬁe -B, X8odypnd X3 ¥-# prospme
%Wents&dg% I<IAF12 N%w%%%ﬁl a#‘!'_geg{%ﬁbedl' éﬂ%&@l& MBd in subsets

CY6dveRRa hittein. MRtdilyer.exinplaky ems@cnmm&l for eyc:hl mfrlhe plydve-described
- NH( CH2) 3NH2, - NH(CH2) 2NH2, , - NH( CH2) 2NHEt

_ niagsas piyd subglasses qficompaiads) R and *Ro@mst%@éwth the nitrogen
PCT/ US2005/ 011358 NHC(I)HZ@‘( O O -butyl, -NHCOCH2NHS,

- CH2C( CH3) 2NH2, - NHCHY| millazola?4- yi . [0070] For
compounds of general fo za-dS A-ii, I-B-ii, and

déggl} :f%%ﬁ?g:g&%%/mtlg qq) or oapgrsnh%ggi&{%& ?szorz each

ﬂ@&@ﬂ%@é &Yeﬁlnamaelﬂgn tas valéﬁ@ an%l saablllil,y permit, -Qf-, ¥CS-, -SO-,
j, k.. nor, cec.d [% JR ) 5
O- -S-, _NR>-, or -C(R”)z-, andR 1s wflereln (5)30 Ar”, and R’ are described

generally above and in classes and subclasses above and herein.
[0078] For compounds of formula VII-B, in some embodiments, Q1 is -CO-. In
further embodiments, R%is H, -C;.4 aliphatic, -cyclopropyl or

(H?_C)ZTN N——CHg
__/

. In further embodiments, R?is H. In other embodiments for
compounds of formula VII-B, R*is H or -Cy_4 aliphatic. In further embodiments, R*
is H.

[0079] In further embodiments, x is 1 and said compound has a formula selected

from formulae VII-B-i or VII-B-ii:
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[0072] As described generally above, Arl is optionally
substituted with 0-5 i ndependent occurrences of -TR7;
wob@sao3sl is a bond or is a O-C6 al kyl i dene BEOEUS2005/011358
wherein up to two nethylene units of T are optionally
replaced by -NR-, -S, -0-, - CS, -002-, -OCO, -CO,
-COCO-, -CONR-, -NRCO, -NRCO2-, -S2NR-, - NRSO2-,
-CONRNR-, -NRCONR-, -OCONR-, -NRNR-, -NRSO2NR-, -SO,
-S02-, - PO, -P02-, or -POR-; and each occurrence of
R7 is i ndepeyrdenyly R, hal ogen, > -CN. In
certain enbofliments, T is a bond of isjan optionally
substitute IB1kyI i dene chai ein one or two
net hyl ene™ are optionally #d i
repl aced by-= R-,R S, -SO,*==
- 0S02-, - NRSC2, R- I/d%\ SOZNR |,sQ1FI or
hal ogen. In oth [ efbod rrenté each odcur ence ofRaTR7
is independ y SC1_3al kyl, -r(R RZSRS - CF3, -QCF3,
-SCF3, -F, -d, -l, -Br, -COOR, COR
- Q(CH2) AN(R) ( R )VII-IDiCHZ) 3N(R) ( R ) V@(BEHZ) 2N(R) (R),

1&%@1 g%@;q%lm%@ (3f ‘%g& &ﬁ%ﬁﬁ;&% t)lalogen OH or CHs. In some

s R @Vi('_f ﬁ-q) RG:@) B R) !fﬂ:%c)me crﬁ&tedﬁl)néﬁtll&' of VII-B-ii, R! is Br.
i on

SItllsemekenfoedmpﬂm&rgﬂ &BM&B-H,@(]R)- R- )R 1sI—¥ halogen, OH or CH,
(BT CRRIND CRERORRE,

- NRS02( CH2) 1_4N(R) (R ), co{lﬁ%)_ ngﬁ\l Y
-FEGRECHR). ,lahphétﬂd( R)}(clep)op))rl orosozR' re. asapdRi isddor -Cia

|£’8’g%‘2‘!n I‘§ ﬁ@cﬁ d@gh Brt dﬁgﬁ’%a%lgubst i tuted

C[ngﬁﬂ al i ph ﬁfdh%r %Q&BmeﬁﬁdRéﬁqm or BCRhfsrfemRbfs IR andshe
p}endent y hydrogen or an opti onal | y substituted

Gbnfpoahi hhas steuctaye of formal8VeB-Aknber ed sat ur at ed,

partial ly unsaturated, fully unsaturated

nmonocyclic ring havin het er oat ons i ndependent|y
sel ected fromnitroge en, or sulfur, or an 8-12
menber ed sat urat ed,par unsaturated, or fully
unsat urated bicyclic\ringg system having 0-5

het er oat ons i ndependent | ected from nitrogen,
oxygen, or sulfur; or pwecocgaHariences of R,
or two occurrences of e t'zhk&n together with the
aton(s) to which they are bound to Of orm an optionally
-30 WD 2005/ 103050 PCT/ US2090H.B4ii358

[0081] In further embodiments, for compounds having a structure of formula V-
B-iii, Q is -(CHR®),-, (CHR®),0-, -(CHR®)qS-, (CHR®)4S(O)z-, -(CHR)¢S(0)- , -
(CHR®);NR-, or ~(CHR®)(C(0)-, wherein q is 0, 1, 2, or 3, and each RéisR’, -
NR)R”), (CH2)1.aNR)R), -(CH2)1.4C(CH3):NR)R?), -(CHy)1.-
LCH(CH;)NR)(R’), -OR’, -(CH2)1.40R’, -NR(CH)1.sNR)R"), -NR(CHz).4SO:R", -
NR(CH;)1.4COOR’, or -NR(CH,);.4COR’, or two occurrences of R6, taken together
with the atoms to which they are bound, form an optionally substituted 3-6-membered
saturated, partially unsaturated, or fully unsaturated ring. In further embodiments, Q°
is -(CHR®),-, qis 1 or 2, and RSisR’, -NR)R"), -(CH)14.NR)R’), -OR’, -(CHo)1-
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substituted 3-12 nenbered saturated, partially

unsaturated, or fully unsaturated nonocyclic or
whr@padioso ri ng havi ng 0-4 het eroat ons i ndepende@it/Ug2005/011358

sel ected from nitrogen, oxygen, or sulfur. [0073] In

certain enmbodinents, for conpounds of formula I-b, R5

i s hydrogen, - (CH2)30R, -(CH2)20R, -(CH2)OR ,

-(CH2)3N(R ) 2, -(CH)2N(R )2, -(CH2)N(R )2, or

-Cl_4aliphatic. [0074] As descrl bed genes al | oV

“OR’ mnhﬁt(@ﬁﬁh 480 oripyekiurthey empbodimenis. ls| é}éﬁg -qislor2,

64 6
Ian%efwhgk l)c(f? a cf%;@l %t%eljeggvc lm?%rﬁédé%endcgﬁt{*&)q’ anicj)randR is H

3R dtteh éﬁlb@dlﬁﬁﬁt-sl’tﬁw Bf-uit Al Isalectbdl fr.ém tihgsBy - qq hs @@scnbed in
-8, 1V-A [1V-B, V-A V-B,

wrragmph\PPGZ] aboxg, Mh.egln fig0al, 2, >§_, g OF ap& vgbeg:m %w ﬁr is bonded
%%B )I(;hrel:%[lj Ahy ﬁbk}n%ta'_'ﬁ Alkg%m%:%org %{%ﬂ{r@i‘{l'diﬁr@r :rln~ore

Hydfdgeratond dnl anf slubd;tttﬁtabxemlt)rage@mmrbon lfonyis\ubgtituted pyith one

0 HN 00 S~R3 S .R3
(ORT)OLE independent occurrences o%' TR In Llllrt gr §ﬁbcl)dlm%ntlsl IAr 1s

7
T (TR7)k

% \/ . In still further embodiments, tis 0, 1 or 2, and each TR is
independently selected from halogen, -CN, -R', -O(CHz)osR', -NRR', -OSO»(CH,)o-
4R, NRSO,(CHz)o.5R', -NRSO,NR(CHa)osR', -SO.NR(CHz)osR', -CONRR', -COR/,
-COOR', -NRCOR' or -SO5(CH,)osR". In yet further embodiments, TR is selected
from -F, -Cl, -CN, -NH,, -CH3, - CH,CHs, -CH(CH3),, -OH, -OCHa, -NR"SO,R",
-NR"SO,N(R"),, -COOC(CHj)3, -OSO,CHj, -OH, -SO2N(R "), -SO,NHR', -SO,R", -
pyrollidinone, tetrahydrofuran or -D-(CHy),-Z, wherein R" is a H or a Cy.4 alkyl, D is
-SO,-, -SO,NH-, -NHSO,- or -O-, pis 0-3, and Z is selected from:

%@w, —%—NDNRV, —%—NQ —%—NC/\O

7RO
U , \=N or , wherein RY is H or Cy.3 alkyl, and

wherein one or more carbon atoms of Z is optionally substituted with =O. In further

embodiments, tis 1 or 2, one T R’ is -D-(CHy),-Z, D is -O-, p is 20r3,Zis

/N

/ \ .g_N NRY
—g NRY —g—N NRY U
\——/ or , and RY is H or CH3, and

2

wherein one or more carbon atoms of Z is optionally substituted with =O. In yet
further embodiments, t is 1 or 2, and one TR is -NR"SO,R", NHSO,R", OR", F or
CL
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(RL)x Nom. NHNR2 HNR2 SN-R3SNQLR3NOQNMNN
R4 1V-AV-A -31 WO 2005/ 103050 PCT/ US2005/ 011358

WO RDFAOPRL) X N'. N HN~ O HN S p /R3 S\ ~ PUAFBR00§)111358
NNNR4 IV-BV-B (RI)x (RI)X N H\~/ RA R HN, R2
NQIR3 "N\, MQR3 S S RA R4 VI-AVII-A (RL)x (RL)x

N- N  HNRA p HN, p QIR3 - \ N Il 1~-R3
(TR7)
[0082] In another embodiment of Ar’, Arlis TR7 andtisOor 1.

[0083] It will be appreciated that for compounds as described above, certain
additional compounds are of special interest. For example, in certain exemplary
embodiments, thiophene compounds are provided where Gis NRZ, Q1 is -CO-, Q2 is

CHRG, qis 12, or 3, and compounds have one of formulae XIV-A, XV-A, or XVI-A:
(R")x

XV-A XVI-A
[0084] In other embodiments, thiophene compounds are provided where G is

NR?, Ql is -CONRZ, Q2 is CHRG, qis 12, or 3, and compounds have one of formulae

XIV-B, XV-B, or XVI-B:
(R')x (R")x
s i ia
i . R R HN)\ 7 R R A2 HN
= No N, Ar! = N —N_ N, Ar
\ Y Y \ 7Y Y
I\, O R ;S o R
R* R R
XIV-B XV-B XVI-B

[0085] In other embodiments, thiazole compounds are provided where G is NRZ,

Q1 is —-CO-, Q% is CHRS, qis 1, 2 or 3, and compounds have one of formulae XVII-A,

XVIHI-A, or XIX-A:
(R')x (R")x
N7/ MR
N N
HN R2 RS RZ R6 HN R2 RS
=L s 4 ' Mo R
\I a~Ar! a~Ar! __/Z/ A
N o S o}
R* R*
XVII-A XVIII-A XIX-A
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SSRARE VI-BVII-B (RL)x (RL)x Nomi Nom HN R2
HN / R RR N3 - R3 -NQIR\ NQL NSNS VII-A

WO 200816830 x (R1)x N Nomi HN~/ p HN R4 p 3 BCIIBSIAS11358
NSNS VII-BIX-B -32 WD 2005/ 103050
PCT/ US2005/ 011358 (RL)x (RL)x N HNI1 R4 R2 HN R2 R3
NQL~-R3 NN QIR S SRARE X-AX-A (RLX (RL)X N-, ~

[0086] In other embodiments, thiazole compounds are provided where G is NRZ,
Q1 is —CONRZ-, Q2 is CHRG, qis 1, 2 or 3, and compounds have one of formulae
XVII-B, XVIII-B, or XIX-B:

(R1 )X (R1 )X (R‘I )x

\/\i \% HN)Nl 7/\ R? R?
— N r1 — /N | | l’1

XVII-B XVIII-B XIX-B

[0087] In certain embodiments, for compounds of formulae XIV-A, XIV-B, XV-
A, XV-B, XVI-A, XVI-B, XVII-A, XVII-B, XVIII-A, XVIII-B, XIX-A or XIX-A,
compound variables are selected from one of more of the following groups:

a) each occurrence of R! is independently hydrogen, halogen, optionally
substituted C;-Cjaliphatic, -OR’, -SR’, or -N(R")»;

b) each occurrence of R!is independently hydrogen, halogen, -CHs, -CH,CHs,
-OH, -OCHjs, -SCH3, -NHj, -N(CH3),, -N(CH,CHj3),, -NH(CH,),NHCH;, -
NH(cyclopropyl), -NH(CHy)cyclopropyl, or -NH(CH2)>N(CHa),;

c) R%is hydrogen, or is UyR’, where nis 1, and U is —-CH,-, -CH,CH;-, —
CH,CH,CH,-, -CH,CH,CH,CH,-, -CH;0-, -CH,S-, -CH,NR-, -CH,CH,0-,
-CH,CH,S-, -CH,CH;NR -, -CH,CH,CH,0-, -CH,CH,;CH,S-, -CH,CH,CH;NR-,
-CH,CH,CH,CH,0-, -CH,CH,CH,CH,S-, -CH,CH,CH,CH>
CH,CH,OCH,CHjy-, -(CH3)4NHCH,-, -(CH,)sNHCH,CH,-, or -CH;CH,NHCH,CH,-,
wherein R’ groups are hydrogen, C;-Csalkyl, an optionally substituted group selected
from tetrahydropyranyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, pyridinyl, imidazolyl, phenyl, or cyclohexyl, or R and R’, taken
together with the nitrogen atom to which they are bound, form an optionally
substituted 5- or 6-membered saturated, partially unsaturated, or unsaturated
heterocyclyl ring;

d) each occurrence of R*is independently hydrogen, Cy_saliphatic, CN, COR,
COOR, CON(R);, or halogen;

e)qis1,2,o0r3;

-38 -



WOR@AR0SE-N S-N XI1-A XI11-A (Rl)

HN~/ RA OHNO/ RBRN1IR3 QL SQ S/ RA R4 XB
XI-B (R)x (RI)Xx N H\- R HN - R4 R2 R3 N-NR3
X (R1)x N P&T/NS20p011358

OHNRAONRI -/ ~R3 Q/ QU SNSN XI-B

XI'11-B [0075] In general, for conpounds of fornula I,

and subsets thereof, x is 0, 1, 2, or 3, and each
occurrence of Rl is independently hal ogen, -CN, -NQO2,

or -VnR In certain enbodinents, x is 0, 1, .0

‘. , r 2,
and RLOGK 98BS, NBER préFntNEIR datHL-HdEHdERIR)). -(CH)1-
ORI R O RGO Y FREHLEFAR) NR(CpygOR”.-
e NREAiER ICOORRLogINRIIILALEORIC b twackeperneieses of R, taken together
hydrogen, hal ogen, -CH3, -CH2CH3, -OH, - s
- ik the oy »hichibey grehgynd, fouman Qe P 5o embered
Pg{lrgé%lp&g{ig}}t}és%turated, or fully unsaturated ring;

g) R® is -CH,OH, -CH,CH,OH, -OH, -OMe, -OEt, -NH,, -NH(Me), -NH(Et),
-N(Me)(Me), -CH,NH,, -CH,CH,NH,, -NHCO,t-butyl, phenyl, cyclopentyl, methyl,
ethyl, isopropyl, cyclopropyl, -NH(CH;)sNH;, -NH(CH),NH,, -NH(CH,),NHEL, -
NHCH,pyridy], -NHSOzphényl, -NHCOCH,COOt#-butyl, -NHCOCH,;NHj, -
CH,C(CHj3),NH,, -NHCH;-imidazol-4-yl;

h) Ar'is ring a, b, e, f, g, h, i, j, k, r, cc, dd, ff, jj, Il, or pp, wherein tis 0, 1,
2,or 3, and T is a bond or is an optionally substituted Cy_¢ alkylidene chain wherein
one or two methylene units are optionally and independently replaced by —-O-, -NR-, -
S-, -SO-, -S0O;-,~CO0-, -CO-, -0S0;-, -NRSO,, -CONR-, or -SO,NR-, and R’isR’
or halogen; or

i) Ar' is ring a, b, e, f, g, h, i, j, k, 1, cc, dd, ff, jj, 1I, or pp, wherein tis 0, 1, 2,
or 3, and each occurrence of TR is independently -C;.salkyl, -OR’, -SR’, -CF;3, -
OCF;, -SCF;, -F, -Cl, I, -Br, -COOR’, -COR’, -O(CH2)sN(R)(R"), -O(CHz)sN(R)R’),
-O(CH2):NR)R’), -O(CH2N(R)(R’), -O(CH,)sCON(R)(R’), -O(CHz)sCON(R)(R"),
-O(CH,),CON(R)(R’), -O(CH,)CON(R)(R"), -CON(R)(R’), -(CH)40R’, -
(CH,);0R’, -(CH,),0R’, -CH,OR’, optionally substituted phenyl or benzyl, -
NR)R), (CH)NR)R’), (CH2)sNR)R”), -(CH2)NR)R?), -(CH)NR)(R), -
SO,NR)(R’), -NRSO;R’, -CON(R)R’), -NRSO»(CHy)1.4NR)(R’), -CONR(CHy)1-
ANR)R’), -COO(CH)1.4aNR)(R"),0r -OSOzR’.

[0088] In other embodiments, for certain of the thiophene and thiazole
compounds of formulae XIV-A through XIX-A, q is 1, and Ar' is optionally
substituted phenyl and compounds of formulae XIV-C through XIX-C are provided:
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NH( CH2) 2NHCH3, - NH(cycl opropyl ), -NH(CH2)cycl opropyl,

or -NH(CH2)2N(CH3) 2. I n other enbodi nents, Rl groups
wa@e@snatos@en optionally substituted phenyl. | n PCTES2005/011358

enbodi ments, Rl groups are not heterocyclic,

het eroaryl, cycloaliphatic or aryl. [0076] As

descri bed general ly above, the thiadiazole, thiazole,

t hi ophene, and isothiazole rings are each optionally

substituted with zero, one or two occurrences of R4,

as val enfy)xpernits, wherein each occur, e of R4is

i ndepe tly hal ogen, -CN, -NO2,

embodill s, R4 groups are each ind

hy didge Cl FGaI Rphatic, -CN, -CdR

or h S ot her_enbodi nent s,

hydr ogen. \[ 077 It |VVI\]_|_ ﬁ’v)so be appr ec)
corrpoun of\_f ofmul -8B, Ill-

| V- B, , \ﬁB VI - A, VI-B VI - A, VII-B III-
VIIT-B, IX-A IXWBC X-A X-B, Xl -A XI-B{V)@I-

Xil1-B, XIlI-A and XII1-B, in sone errbodimentsRSis
Q- Arl, wherein Q@ and Arl are described generally and
in subseg:s above and herein. In other (peb;ygnpl ary

enboleme ts for each of the above- cl asses

and sypfl psses of conmpounds, R2 and , taken

to Wit h Hhe gitrogen ~s O - (Gyeat gan

form cycl |F|{§ gRoup Y*) S, WhIEJrQ [ %orRN, S

is 1 or enc;onlsm p@h/ .
val ency i, -Co, S-S I-Q,-_,(TR h

-S-, -NRB-, or and R5 is -URR V\,hereln
Ar2, and R5 ar ri bed generally abo

cl asses and subclq)gz(ges above and herein. y?7&078] For
conpounds of fornmula VII-B, in sone enbodinents, QL is
-CO. In 1;urther enbodi nents, R2 is H,_nCl_ 4
allphat/l lf‘Rl&CI—B 2-4 1In

xcyclopropyl or ~HZC-- N /-
furth odinents, R2Z is H 1In otljg/ nbodi ments for

conpo o{ formula VI1-B, R4 is H¥ ACl 4
al i B n FPur Bher enbodi ment sHNR4 \ R? R®
N7‘)\©~(TR7> /JT " [ )
Wille Pz t S W Z t
XVIII-C XIX-C

wherein R!, R, R?, R4, R6, T, R’ and t are as defined generally and in classes and
subclasses above and herein.

[0089] In preferred embodiments, for compounds of formulae XIV-C through
XIX-C:

each occurrence of R' is hydrogen;

R%is hydrogen, or is UyR’, where n is 1, and U is ~CHj-, -CHyCH;-, —
CH,CH,CH,-, -CH,CH,CH,CH,-, —CHZ‘O-, -CH,S-, ~CH,;NR-~, -CH,CH,0-,
-CH,CH,S-, -CH,CH,NR-, -CH,CH,CH,0-, -CH,CH,CH,S-, -CH,CH,CH;NR-,
-CH,CH,CH,CH,0-, -CH,CH,CH,CH,S-, -CH,CH,CH,CH,oNR-, -
CH,CH,0CH,CHj-, -(CH),NHCH,-, -(CH,);NHCH,CH-, or -CH,CH,NHCH,CH,-,
wherein R’ groups are hydrogen, C;-Cjalkyl, an optionally substituted group selected
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is H [0079] In further enbodinents, x is 1 and said
conpound has a fornula selected fromfornulae VII-B-i

W@roowid308 i i : -34 WO 2005/ 103050 PCT/ US2005/ 01RGBHBS20b5/N 1358
RLI RL HNHN R2 QL \ R QL N REN\R3 S R4 S or
RA VII-B-i VII-B-ii In certain enbodinents of VII-B-i
or V-B-ii, RLis H, halogen, OHor CH3. In sone

enbodi nents of VII-B-i, Rlis Hor F. In sone
enmbodi nents of VII-B-ii, is Br. |In so nts
dronyfqtaBydropyrayylgpyiroliginyl; Elpewyl R?efaéﬂgﬁ ES]@W

[ h&h4 t I8l
By ol BT R il

Hlo gdthdr,wiltPthe fittbganditdmd to whidhcnheyz{m baumd, rfqmaan optignoliB 0]
In f urther epbodi ne

SorTEdg onG me@&?&ffﬁ?&lrﬁtaé sardatBlthpe o Hpiiitatd
MieBerbdyciyl MngHN HNCII-Q-Ai SO

each occurrence of R* is independently hydrogen, Cy.saliphatic, CN, COR,
COOR, CON(R);, or halogen;

R%is -R’, -NR)R"), (CH2)1aNR)R’), (CH2)1.4C(CH:NR)R”), ~(CH)1-
4CH(CH;) NR)(R"), -OR’, ~(CH2)140R’, -NR(CHy)1.4N(R)(R"), -NR(CHz)1.4SO:R’,
-NR(CH,);.4COOR’, or -NR(CHy);.4COR’; and

tis 0, 1, 2, or 3, and each occurrence of TR’ is independently -C;.zalkyl, -OR’,
-SR’, -CF;, -OCF;, -SCFs, -F, -Cl, -1, -Br, -COOR’, -COR’, -O(CH2)4aN(R)(R’), -
O(CH)sNR)R”), -O(CH2),NR)(R"), -O(CH)NR)(R’), -O(CHz)4CONR)(R’), -
O(CH,);CON(R)(R’), -O(CH,),CONR)(R’), -O(CH2)CON(R)[R"), -CON(R)(R’), -
(CH,)4OR’, -(CH,)3;0R’, -(CH,),OR’, -CH,OR’, optionally substituted pheny! or
benzyl, -NR)R’), -(CH2):NR)R"), -(CH2):NR)R’), -(CH2).NR)(R"), -
(CH)NR)R”), -SO:NR)(R’), -NRSOR’, -CONR)(R”), -NRSO(CHy)1.sNR)(R"),
-CONR(CH,)14N(R)(R’), -COO(CHy)1.4N(R)(R*),or -OSO,R’.

[0090] Other subsets include those compounds where G is NR2, and R? and Ql-

R3, taken together with the atoms to which they are bound form a 5-membered cyclic

group, and compounds have one of formulae XX through XX VIII:
(R")x (R")x

41 -



VII-B-iii. [0081] In further enbodi nents, for
conpounds having a structure of formula V- B-lii, Q@

WO 2005(1Q3R6) q , - (CHRE6)gO, -(CHRE)gS-, - ( CHRG)RSX/TpD05/011358

-(CHR6)9S(O - , - (CHRgNR-, or -(CHR6)gC(O -, wherein
gis 0, 1, 2, or 3, and each R6is R, - N(R(R),
J(CH2) 1- 4N(R) (R ), - (CHR) 1- 4C(CH3)2N(R)(R'), - (CH2) 1-
ACH(CHB)N(R (R), -OR, -(CH2)1

-NR(CH2) 1-4N(R) (R ), -NR(CH2)1_ 4802R' -

NR(CH2) 1. 44BOR , or - NR(CH2)1-4COR , or t{kx

occurreng€¥®xyof R6, taken together vmthx” atons to

whi ch thdy gre k@unobf*—fﬁo?m an optional | bstat utQ@Se-Ar?
3- 6- meieTEd B rated, partial |l yHNInS ‘at or
fully u e ri 5Infurther e N N\ﬁs
4CHR6)q, q i\s I or 2, and R6 is R, -N(R (R,

-(CH2) 1-4N(RTTR ), 0-OR, -(CH2)1_ -35 WQ/2005/ 183050

PCT/ US2005M311358 40R or - NR(CH2) 1- 4S2R'. In yet
further enbodi TgXHE, @ is -(CHRG)Qq-, g iXXHIor 2,

and each R6 is H In still further enbodinents, @ is
-(CHR6)g , g is 1, and R6 is H In other embodinents
of V-B-iil, Arl is selected fromrings a R'fd as

elint is O,

descri bed/gn
1, 2, 3N

paragraph [0067] above, Wbe

or 5 reln any Arl N
throug_E\I M e nitrogen qr
wher ei re\ h drogen atons O
subst i t ut abk®& or carbon atom i s s@b3 N«ﬁt'\é\cﬁs
Wi th one ors ndependent occurrences @ TR7& In

further enbodi nts Arl is (TRAt In still f|q4ftl§er
enbodi nent s, 1 or 2, and each TR7

i ndependent I y seigg‘f’ed from hal ogen, - X@
-Q(CH2)o0-5R, -NRR, -0SQ2(CH2)o- 4R,

-NRSOZ(CHZ)O 5R, -NRSOZNR(CHZ)o 5R ,

_ SPNR( CH2) ®'RR . -CONRR , -COR, -OOOR (R'NRCOR or
- S02( CH2)095R . In yet further enbodi mpets, TR7 is

- CH( CHily 2 , -NR' SOZR' - N
- CoO( . _OH, -SO2N(R") \)
- SC2R", none, tetrahydrofuran o

erein R" is aHor aCl-4 atk§l, Dis
R* R4 R*

XXVI XXVII

XXVIII
[0091] In other embodiments, thiazole compounds are provided where G is NR?,

and R? and QI-R3, taken together with the atoms to which they are bound form a 5-
membered cyclic group, and compounds have one of formulae XXIX through

XXXVII:
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-S2-, -S2NH, -NHSQ2- or -0-, pis 0-3, and Z is
selected from +CNRY - - / NRv - -N+N O / -N\NRY
W@E20d5/183050N or , wherein RY is H or Cl-3 al kyl , PErnus2005/011358

wherein one or nore carbon atons of Z is optionally
substituted with =0. In further enbodinents, t is 1
or 2, one TR7 is -D-(CH2)P Z, Dis -0-, pis 2 or 3, Z
is A/,-\ -NPNRY NRY - -NNRY \--/ ~1~or , and RY is
H or CH3, and wherein one or nore carbon atons of Z is
optional ly (Blestituted with =0. In yet f§¥kher

enbodi memt®y t is 1 or 2, and one TR7 N§/SNR'SO2R', ,
NHSCRR', IfR), Faor @BHAZ 36 WO 2005/ 104 Q Q—Ar
PCT/ U 01135 A [0082] In anot nbodi ﬁ}err( of

Arl, Ar 7_QndNegss 0 or 1. [00 Swi-N RS
appreci at ed\t hiat f{pr conpounds as describ _\/glk;ov ,
certain ad®Ty gnal conpounds are of speci I44nt§rest.
For exanple, i A certain exenpl ary enbodi nent's,

t hi ophene conpouXiXiiXare provi ded where GXXXNR2, QL is
-CO, @Qis CHrRG, gis 1 2, or 3, and conpounds have

one of formulae XIV-A XV-A or XVI-A (Rl)x (Rl)x

(RI)Xx , NgN.1 NH\- R2 R6 HNV R4 R2 R6 ({Y,R4 R2 R6
SNNNI\q/s\féqArt'~"a‘Art~"ﬂ/‘:t
T e 80 o g
HN N HN Y
— S—N_ N-p5 = y—N._ N~RS
i Y
R4 o R4
XXXI XXXII
(RY)y (R
N/?\ N/:\
)\‘ = (@) QS—AFQ )\l pZ O Qa"‘Al’z
HN HN .
=N N~g5 = N N~Rs
z N R z R
Y CI Y
S e} S
R? R*
XXXIII XXXIV
(RYy (R«
N/\\ N/\\\
M o @P-as NS o FA
HN yN HN \ 5
S = N
vs W (Y
N S
R4 R
XXXV XXXVI
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SOSO RARARA RA XIV-A XV-A XVI-A [0084] In other
enbodi nents, thiophene conpounds are provi ded where G

WO 2005MB50 QL is -CONR2-, 2 is CHRG, g is 12, PCT/BS20851011358
conmpounds have one of fornulae X V-B, XV-B, or XVI-B:
(RD)x (R1)x (RL)Xx N~/"N-~~ Nz~ !'"/] L4 4 4 INR2 R2
HNRR2 R HNRR2 R2 S NuN,,Arl NyNArl NuNArl R4 4
O RBRSOR SRAORE XIV-B XV-B XVI-B [0085] In
ot her embodi nents, thiazol e,conpounds are provided
where Gis NR2, Q is -cdR )@ is CHR6, g is 1, 2 or
3, and conpounds have oNE/Df fornul ae XVII-A,

XVITT-A or XIX-A (RL)X/(H)xgR)E®—A?/ HN S R2 R6
N S t NA't . 00NO

HN N R2 R6 HN R2 R6 HMAT
RAA RA R XVII-AXVIII- A 7\))02005/103050
Nn /0t hef enbodi ment s,

PCT/ US2005/ 011358 [ 0086]
t hi azol e conpounds are prov? g where Gis NR2, Ql is
-CONR2-, @ is CHR6, q is 1, or 3, and conpounds
have one of fornmulae XVII-RXX¥AI|-B, or Xl X-B:

[0092] In still other embodiments, thiophene and thiazole compounds are

provided where G is NR2, and R? and QI-R3, taken together with the atoms to which
they are bound form a 6-membered cyclic group, and compounds have one of

formulae XXX VIII through XLIII:

(R")x ' (R")x
N7\ s r2
HN)\I _ 0 Q°—Ar
S W
N
&I \/(R5
R4
XXXVIII XXXIX

(R")x

XLII XLIII
wherein W is O, NR®, or CHR®.
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(ROx (RL)x [/ (W, // ~/I HNR2 R HNR2 R2 HN R2
R2 S NyNg Arl N~ NUNg Ar1 - NNuN At NOR6 SOR6 S
WO2MRE/10:B5R4 R XVI1-B XVIT1-B XI X-B [0087] | n PEr/USI005/011358

enbodi nents, for conpounds of formulae XIV-A Xl V-B,
XV- A XV-B, XVI-A XVI-B, XVII-A XVII-B, XVIII-A
XVIT1-B, XIX-A or XIX-A, conpound vari ables are
selected fromone of nore of the follow ng groups: a)

each occurrence of Rl is independen dro e
9% en, ndf?f P@ﬁa?mwdl@ﬁﬁtétﬁ?‘f t%%é{"]l% nds gepprovided
Rd) JQIERT 1A 68thhe Eﬁ)ms&o which they are
eepce}?l%en thgz P?,g%ﬁﬁ E‘é“"’%é%gne‘ &, oo, eon
-b@ilrﬁform%r Gﬁibiilbere&l@@-]d&) group, pdiepmpgyms have one of formulae
- NH CH2)2N 3, - NH(cycl opropyl ),
jropyl, or -NH(CH2)2N(CH3)2; ¢) R2 is
hydrogﬂp or is U,,R‘ wh nis 1, andUls(RﬁHZ

CH2CH2CH2-,
-C -g—QI\IBs_,ArzCHZ
-+ N - CH2CH2
- M2 ; Q -CH2
CH2 CH2YOO - (CH2) 4N

- CHRGE2NYCHZEH2- ,  wher ei
d C4a| kyl, an optionally substituted group sel ect
fromXM{’ahydr opyrahyl, pyrrol X%yl , piperidinyl, %i"VI
pi perazinyl, norpholinyl, thionorpholinyl, pyridinyl,
i m dazolyl, phenyl, or cycl ohexyl, or R and R taken
toget @y with the nit rogeﬁﬂai omto which they/a(ﬁéx

Pal | 9
}il rll\pg\\f‘ each ock
tly hydro X |phat|c
S R5

XLVIII

(R
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COOR, CON(R)2, or halogen; e) qis 1, 2, or 3; -38 WO
2005/ 103050 PCT/ US2005/011358 f) R6 is R, -N(R (R),

WO ¢@s2)DSUN(R) (R ), -(CH2) 1-4C(CH3) 2N(R) (R ), PCTZHR)005/011358

4CH(CH3) N(R(R) -OR, -(CH2)1-40R,
-NR(CH2) 1-4N(R) (R ), -NR(CH2) 1-4S®R , -
NR( CH2) 1- 4000R , or -NR(CH2)1-4COR, or two
occurrences of R6, taken together wth the atons to
whi ch they are bound, form an optionally subst“ut ed
3- 6- rrefﬁ)é‘red saturated R kial |y unsat urat eg R
ful Iy Apsat ur a @%zrlng NMR6 IS - eH, -
-CH NH2 Me) O- NH(Et),
OGN, H tsbudyly phenyMN_
cyclop N hyl, ethytg pyl, cycloprpp
- NH( CH2 H2, - NH( CH2)2NH2,N- H( CH2)2NHEt - S
NHCH2 pirt i . -NHSC2phenyl . - MHOOCH2COQ - but yIR®
-N NH3, - CH2C(CH3) 2NH2, NygH2-i mi dazol - 4-yl g vy
Arl is’fing a, b, e, f, g, h, I, ], k, r, cc, dd, ff,
jj, 11, or pp, whereint is 0, 1, 2, or 3, and Tis a
bond or js an optionally s %tltut ed Cl-6 al kyhi dene
chai n yhetein one”or two_gethyl ene units ar7

opti Wl y and dsngepende t repl a@pdArby NR- | - Q3-Ar
S 52, 24, - COO- , |, 7 FQyN

or - , \r@)R?is Iﬁl_—or al ge; or i) NSN\1/7
ring a p.YENE g, h i, XKW c, dd, ff, ) %

or pp, eint is 0, 1, 28 3, and each 4

occurr &fice of TR7 is |ndependeﬁ‘tly - C1- 3al kyl , 05 ,

"SR, LE3, - OCF3, -SCF3, -F, L&, |, -Br, -COOR ,LXI
_OOR , -O(CH2)4N(R) (R ), -O(CH2)3N(R) (R ),
-Q(CH2) 2N(R) (R), - CH2)N(R) (R), -Q(CH2)4CON(R) (R),

@@EE) W&%omﬁsﬁ@@‘ﬁﬁ%& fbrmylac XX through LXI

(3B IR variafied-iy 26Bbted f1OMPER of mopeiod tl ﬂo}lowutgsgrptlm ed

P ?Eﬂ% or bgggzzlarlenc? %R%,({Wégog@ él?l_lzge&_éﬁqﬁl%% ﬂlb)stltuted -Cq-
-S‘@ég%t%% 4N Fé)Ca?Ri\I(R*)?O'\I (CH2) 1- 4N(R

- COQ( ChRgath HbiiuRyemee pf &* is Geeprdently hydroger? %1 saliphatic, -CN, -
COR, -COOR, -CON(R),, or halogen;

¢) R® is hydrogen, -(CH2)30R’, -(CH2),0R’, -(CH)OR’, (CH2)sN(R "), -
(CH)2N(R)2, -(CH2)N(R’),, or C;.4aliphatic;

d) Q% is a direct bond, or is -(CHR®)-, (CHR®)q0-, (CHR),S-, -
(CHR®);S(0)s-, -(CHR®);S(0)- , -(CHR®){NR-, or ~(CHR®)4C(O)-, wherein q is 0, 1,
2,o0r 3; and
e) Ar*is ring a, b, e, £, g, h, §, j, k, n, 1, cc, dd, ff, jj, 1, or pp, wherein t is 0,

1,2, 0r3, and T is a bond or is an optionally substituted C;.Cs alkylidene chain
wherein one or two methylene units are optionally and independently replaced by —O-
, NR-, -S-, -SO-~COO-, -CO-, -0803-, -NRSO;, -CONR-, or -SO,NR-, and R’ is
R’ or halogen.

[0095] In certain other embodiments, for compounds of formulae XX through

LXI compound variables are selected from one of more of the following groups:
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[0088] In other embodinents, for certain of the
t hi ophene and thiazole conpounds of fornulae XlIV-A
Wwa brosagosXl X-A, g is 1, and Arl is optionally PCT/US2005/011358
substituted phenyl and conpounds of fornmulae Xl V-C
t hrough Xl X-C are provided: -39 WO 2005/ 103050
PCT/ US2005/ 011358 (R1)x (R1)x Nomi N HN R2 R6 HN R2

(RGM)S?R%NTR&TEKE 2|O(TR7)t R4 RA R4 XIV-C XV-C
X X ~
(o) (R N NI 00 b, SR N O,

(7P S R0 N G R S
gﬁia(ggcelglﬁggglb,diﬂé@liﬁ)cwompﬂned\IHéGEn)aN_(G}Hﬁzid in

ot of o) ERBBAPHE K. oF BROTHRGHREEEH: G APERIG G COR,
tEHRHINCON(R),, or halogen;

¢) R® is hydrogen, -(CH,);0R’, -(CH;),0R’, -(CH2)OR’, -(CH2)sNR )2, -
(CH2),N(R’),, -(CH2)N(R),, or Cy.4aliphatic;

d) Q° is a direct bond, or is -(CHR®)g-, -(CHR®)q0-, -(CHR®),S-, -
(CHR®)¢S(0)z-, -(CHR®),S(0)- , (CHR*)gNR-, or ~(CHR")4C(O)-, wherein q is 0, 1,
2, or 3; and

e) Ar®isring a, b, e, T, g, h, i, j, k, n, 1, cc, dd, ff, jj, 11, or pp, wherein t is 0,
1, 2, or 3, and each occurrence of TR is independently -C,.3alkyl, -OR’, -SR’, -CFs,
-OCFs, -SCF;, -F, -C}, -1, -Br, -COOR’, -COR’, -O(CH2)sN(R)R"), -
O(CH)sNR)R”), -O(CH.NR)R”), -O(CHNR)R"), -O(CH2),CONR)R”), -
O(CH,);CONR)(R’), -O(CH2),CONR)R"), -O(CH2)CON(R)R"), -CONR)(R’), -
(CH,)4OR’, -(CH,);0R’, -(CH,),0R’, -CH,OR’, optionally substituted phenyl or
benzyl, -NR)(R"), (CH)NR)R"), -(CH2:NR)R), (CH2):NR)R’), -
(CH)ONR)R’), -SO;N(R)(R”), -NRSOR’, -CON(R)(R”), -NRSO(CHz)1.NR)(R"),
-CONR(CH,)14NR)(R"), -COO(CH2)1.4NR)(R’),0r ~OSOzR’.

[0096] In other embodiments, for the thiophene and thiazole compounds of
formulae XX-LIX as described above, Ar” is optionally substituted phenyl.

[0097] In still other embodiments, for the thiophene and thiazole compounds of
formulae XX-LIX:

Ar? is optionally substituted phenyl;

each occurrence of R'is hydrogen;

each occurrence of R* is independently hydrogen, Cy.galiphatic, -CN, -COR, -
COOR, -CON(R),, or halogen. ’
[0098] In another embodiment of the invention, Ar'is a Cig optionally substituted
aliphatic. In further embodiments, Ar' is a C,3 optionally substituted alkyl and Q%is -
(CHR®)q-, (CHR®),0-, -(CHR®);S-, (CHR);S(0)z-, (CHR)gS(0)- , -(CHR*)gNR-,
or ~(CHR®),C(O)-, wherein q is 0, 1, 2, or 3, and each R%is R’, -NR)R"), -(CH)1-
NER)R”), (CH2)1.4C(CH32NR)R), -(CHz)1.«CH(CH;)NR)(R), -OR’, -(CHo)1-
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Xl X-C. each occurrence of Rl is hydrogen; R2 is
hydrogen, or is UUR, where nis 1, and Uis -CH2-,
WO gHodsq) - CH2CH2CH2-, - CH2CH2CH2CH2-, - CH2(PCT/US2005/011358
-CH2S-, -CH2NR-, -CH2CH2O-, -CH2CH2S-, - CH2CH2NR-,
- CH2CH2CH2O-, - CH2CH2CH2S-, - CH2CH2CH2NR-
- CH2CH2CH2CH2O-, - CH2CH2CH2CH2S-, - CH2CH2CH2 CH2NR-
CH2CHZOCH2CH2 (CH2)4NHCH2 - (CH2) 3NHCH2CH2-, or
- CH2CH2NHCH2 groups are hydr

n,
D e B RS a8 S0 BRE hgyR Cr.
2 from
ARGl & %Pﬁéféﬂgﬁﬁer. Gyl
pwogﬂaz: Il?i ktill ﬁﬂfepfambd)dimentsl Klphmmm phak gR;‘} log Np G iis dNR§H qr -CO-
i m dazo en c ohe an
t R Jérayhmnflrm qupﬂ%ﬁféﬁ?n&?]@ﬁf# I Frthee ?lﬁ'é?%l%’fa’éts Qs a
bg , forman optionally substituted 5- or
6- mefnbered saturated, partially unsaturated, or
ufe200ir afRepreshmthitvoesanipids aficogiposadsofdomuula &arescbforfbelow in
IS |ndepend ntly hydrogen, Cl_6aliphatic, CN, COR
kﬁﬁ@ ﬁéb“br hal ogen; R6 is -R, -N(R(R),
@ﬁ;ﬁ? CIJS) 41%@{ F‘h ampléHF0ImASddsBE EDIL R ). - (CH2) 1-

“OR - (OHD) 1- 40,

- NR( CH2) 1- 4N( R) ( R' ), NR( CH2) 1- 4S02R'_,

- NR(CHD) 1_4COOR , or CHZQ)‘H}dA “and t is 0, 1,|Cmpd
2, lor 3, and each occur reWeB TR? i s independently| #
_Cl3arky =OR . -SR, -C-3, TSCF3, -F, -d

1, -Br, -COOR, -OOR, CXCH2)4N(R)(R') -
A dH2) AN(R) (R ), O(CH2)2N(R)(F3) O(CHZ)N(R)(F?)

-Q(ICH2) 4CON(R) (R'), - Q(CH2) 3EENGR) (R

- Q(lcH2) 2CON(R) (R ), - O(GHA) CON(RI(R ), - CON(R) (R ) ,
(CH2) 40R , -(CH2) 3ORs , -CH2OR' , optionally
substit ut ed phenyl %enzyl -N(R)(R), I-1
-(QH2) 4AN(R) (R ), - (O2J'3N(R) (R ), - (CH2)2N(R) (R ),
(CHR)NR (R ), : R(R), -NRS®2R, -CON(R) (R ),

- NRS02( CH2) 1. 4N( R)
- CdO( CH2) 1- 4N( R

, -CONR(CH2)1 4N(R) (R),
or -0OSC2R .
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[0090] O her subsets include those conmpounds where G

is NR2, and R2 and Ql- R3, taken together with the
W@r@ss03060 whi ch they are bound form a 5- nenberedI/Uymb$/e11358

group, and conpounds have one of fornulae XX through

XXVITI: (RI)x (RI)x N1 INI~~ O @B-Ar2 OB-Ar2 HN

HN S NNRS SNN.RERARIORIREAS XXXXI -41 WO

2005/ 103050 PCT/ US2005/011358 (R1)x (R1)x NN p

QB-Ar2 0 R-Ar2 HN R4 = HNR4A 1 ~ NS —FNRS
NN-RS R4 p RA S XX ¥lbbund R X (R1)x N NCp Cmpd
@ A2 p-. (B-Ar2 HNRE 1~ HNRA S/ MNyNR5 S N NRd
Rdlp 4 S XXIV xXv (R1)x (R1)x
I-3
I-4
I-5
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N,
R4

WOQMK10305¢ 0091]

QlL- RS,

"N 3-Ar2 p Q3-Ar2 HNpNHNR4 NS
XXV XXVI'I (RI)x Np B-Ar2 HNR4 ~-NN S K4
I n other enbodi ments,
conmpounds are provided where Gis NR2,
taken together with the atons to which they are
bound forma 5- nenbered cyclic group,
have one of formulae XXI X through XXXVII:

~S RA R4

t hi azol ePCT/US2005/011358

and R2 and

and conpounds
-42 WO

2005/ 103050 PCT/UUS2005/011358 (R} x (RI)}%—N-H—p o
@B{Ar2 U/ QO03-Ar2 HNcgmpddia_ | S \yNR5 &/ IT;P
N~I\- RS
I-6
I-7
I-8
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N-~SRIpRE XXIX XXX (RL)X (R)Xx p @B-Ar2 | p
QB-Ar2 N7,~ N HNHHNH NN NR5 *NNNRS R4 p R4 S
wOoROMs/10880 | (RL)x (RL)Xx NNO @B-Ar2 J | O (EBEESDS/@1358
~HN\ HN _ 1\ NNRS NNYNRS Os SR RE XXX II

XXXIV (R1)x (RI)X NN N 0 @B-qr2, p @B-Ar2 HNN
HN\AWf-NS N~ N-~rNJ NS R4 R4 XXXV XXXVI -43
d
Compound Cn;p
I-9
I-10
I-11

-51-



WD 2005/ 103050 PCT/ US2005/ 011358 (R1)x N7 p B-Ar2

HNNN N S~ R4 XXXVII [0092] In still other
wepdssdozoent s, t hi ophene and thi azol e conpoundsP@Er/ES2005/011358

provi ded where Gis NR2, and R2 and Ql-R3, taken

together wwth the atons to which they are bound form

a 6-nenbered cyclic group, and conpounds have one of

formulae XXXVI11 through XLIIIl: (R1)x (R1)x | B-Ar2

Nl QQB-Ar2 HNWHN S W SRS NNRS RA R4 R4

XXXV 1T XXX X (RL)x (R1) ' Q B-Ar2 O B-Ar2 HNCmpd
RAIHNNW S R5 SRS R4()Ee9fnjp\l§?ﬂldxu (RL)x (R1)x #
]
S o
I-12
I-13
I-14
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O @B-Ar2 QB-Ar2 HNRAWHN NW SRS SRS R K4
XLIT XLl wherein Wis 0, NW or CHRS. -44 WD
WQR®514PS3O50 PCT/ US2005/ 011358 [00931 In yet PECTES2005/011358

enbodi nents, thiophene and thiazole conpounds are
provided where Gis NR2, and R2 and QL-R3, taken
together with the atons to which they are bound form
a 5- or 6-nenbered cyclic group, and conpounds have
one—of formiae XLV threuwgh—bXd-— R x(RH*x(R) d
NNI~N 0 ~B-Ar2 0 Bofrdufd0 B-Arz HN N HN R4’ NP
#
HNNR N S NO X\ NOS N A RA QO RA SRS 4R REIR
XLIV XLV XLVI  (R1)x (RI). (R1)Xx NNN~~ // O@B-Ar2 0
@BtAr2 / 0 QS 3-Ar2 HN ~-NHN NN HN -N

I-15

oy

L) A 116

S Y
| H’>—— HJK/@\{)WN\) 17

e
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NN11~-OYN O Ni / NONRI Rs R4 S R5 SR4 R4 R5 XLV |
XLVITT XLIX (R1)x (RL)x (R1)x NO CB-Ar2 // O
WaBMAN®080 B-Ar2 RA N HN ~-N HN R4 TI N HN S Ne@BUS2005/011358
}1-R5 N-R5 SS RARIORIORITO( L LI LII (Rx
(RL)X (RL)X Il Il ZO3-A2 ~// O@-A20 B-A2 HIN
JQHN ~--NHN ~~NSNRS\NNRSNNRS S 40 R4 ORE O
R& LIII LIV LV -45 WD 2005/ 103050 PCT/ US2005/ 011358

(RDX_(R1)x (RI}%x NS -~ N~ N ' /! O B A2 ++B
@B{A2 0 @ Ar2" HN SN kSN RE ON N) U\ N I\LFIipd
118
119
f’?‘,‘
1.20
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qg_

qg_

N~S RARARA R4 LVI LVII LVII
(.

03

(RL)x (RL)x (Rpx ~
- 111l ~// 01 A2401A2N /01

wee@s/16956-N HN R 1 NHN NN _N 1 // NJ N N\ S SPEIUSRE5/011358
R4 R4 LIX LX LXI [0094] In certain enbodinents, for
conpounds of fornulae XX through LXI conpound
vari ables are selected fromone of nore of the
foll owi ng groups: a) each occurrence of RL is

hydrogen_ hal ogen_ optionally substituted -G
Cialiphatic, -OR, -SR cfosdlGR )2; b) each Cmpd
ocgurrence of -R4 is independently hydrogen #
Cl|6al i phatic, -CN, - COR -000R -CON(R) 2, or

haljogen; c) R5 is hydrogen, -(CH2)30R , -(CH2)20R
-(CH2)OR , -(CH2)3N(R )2, - (CH2)2N(R) 2,

-(LHQ)N(R )2, or Cl 4aI|phat|c d @B is a direct

bond, |swm%mw MHEJ, -(CHRG) gS-, -
(CHR6)gS(O)2- - ( , R6) gNR-, or

-(¢HRG) gC(O) -, .. e,ein 2, or 3; and I-21
e)Ar2isring

a,b e f, g h iy, ,r,cc,dd, ff, JJF&& or pp, wherein

tigo, 1, 2, or 3 “and T is a bond or is an optionalfy
suhstituted C1_C6 al kyli dene chain wherein one or two

met
reqg

hyl ene units are optionally and i ndependently
| aced by -0-

I-22

H
WYy R e
oS
o - I-23
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, -NR-, -S-, -S02-,-COO, -CO, -0S02-, -NRSC2,
-CONR-, or -S2NR-, and R7 is R or hal ogen. [0095]
WO 200820308 n ot her enbodi nents, for conpounds oOPCT/US2005/011358
formul ae XX through LX conpound variables are
sel ected fromone of nore of the follow ng groups:
-46 WD 2005/ 103050 PCT/ US2005/011358 a) each
occurrence of Rl is independently hydrogen, hal ogen,
-CH3, - CH2CHS, -O—L -OCH3, -SCH3, -NH?, -N(CH3) 2,

N@@&i el , 2 ¢ aDE
NHEH2)ycyctopt Upyl —or —NH(CH2) AI\I( CH3)Y 27 ) each Cmpd
occurrence of R4 is i ndefemgemid y hydr ogen #
Cli6aliphatic,—CEN—COR 00OR—CEONCR)Y2;—ort

hal ogen; c) R5 is hydrogen, -(CH2)30R, -(CH2)20R ,
-(CHR2)OR , -(CH2)3N(R) 2, - (CH2)2N(R’)2,
-(CH2)N(R ) 2, or Cl- 4aI| aife, d) B is a direct
bond, or is -(CHR6)(Q-, 9%156 , -(CHRG)gS-, -
(CHR6) 9S( O) 2-, (CHRg)g (\g) *’*s(ICHR6)gNR- or ,
-(CHR) gC( O -, wherej O "l or 3; and e) Ar2

isiring a, b, e, ) K, n, r, cc, dd, ff, |1
jj|11, or pp, er eijn t |s O, 1 2, or 3, and each
occ¢urrence of (k- independently - Cl- 3al kyl, -OR
-SSR, -CF3, -OCE8~4¢SCF3, -F, -d, -I, -Br, -COOR,

- COR O(CH2)4N(R)(‘R) A CH2)3N(R) (R ),

-Q(CH2) 2N(R) (R), -Q(CH2) N(R) (R'), - Q(CH2) 4CON(R) (R')
- (CH2)3CON(R (R), -Q(CH2)2CON(R) (R),

- QCH2) CON(R) (R'), -CON(R)(R ), - (CH2)4OR,
-(CH2)3OR', -(CH2)20R , -CH2OR , optionally
substituted phenyl or begizyl, -N(R (R ),

- (CH2) AN(R) (R) , (CHZ)H% (B ), -(CH)2N(R(R), -
(CH2)N(R (R), -S@N(RTR )3 -WRSXZR, -CON(R (R),
- NRSQ2( CH2) 1_ 4N(R)(R§;}/ R(Q—JZ)l IN(R (R),

- COO( CH2) 1- 4N(R) (R ¥, o [0096] In other -2
emodi nents, for theypthiop ene and t hi azol e conmpounds
of | fornul ae X.das descri bed above, Are is

optli onal Iy sub tltut phenyl. [0097] In still other
emjodi nents, forE 4t hi ophene and thiazol e conpounds

e

II-3

-56 -



formul ae XX-LIX: Are is optionally substituted phenyl;

each occurrence of Rl is hydrogen; each occurrence of
wodoossoiopdependent | y hydrogen, Cl-6aliphatic, PQMUS2005/011358

-COR, - O000R, -CON(R)2, or halogen. [0098] In another

enbodi nent of the invention, Arl is a Cl1_6 optionally

substituted aliphatic.. In further enbodi nents, Arl is

a Cl 3 optionally substituted alkyl and Q@ is - (CHR)q

, —(CHRB)gQO , - (CHRB)gS- - -(CHRB)gS(O}2-,
- (PHRE) gS(O) - (CHRe)g@g;n ourll Z(CHR6) gC( O) - Cmpd
wherein qis 0, 1, 2. or 3, andeachR6|sR’ #

-N(R) (R), -(CH)1- 4AN(R)(R),
-(CH2) 1-4C(CH3) 2N(R (R ), -(CH2)1-4CH(CH3)N(R) (R ),
-OR, -(CH2)1 - 47 WD 2005/ 103050 PCT/ US2005/ 011358
40R , -NR(CH2)1_4N(R) (R ), -NR(CH2)1_4S02R ,
NR(CH2)1 4COR . In further
enpodi nmen v [0099] In still other
enpodi ne - [ ' .18 CRA or N, Gis -NR2- or| II4
-CO and QL Sonpoednds., of fornmula |1-B. Iin
fufther enmbbdi ments, Q@ is &, Jbond. T19©0100]
Representati ve exanpl es of conpounds of formula |I are
set forth belowin Tables 1 and 2 below [00101]
Tabl e 1. Exanpl es of Conpounds of Formula |: Conpound
Cmpd -1 NNHTflI CH 1-2 ~~" N

II-6

_57 -



N N -48 WO 2005/ 103050 PCT/ US2005/011358 Conpound

Cmpd I1-3 OWY $1-4 ~.4HH-CHO 4 ~HI-5 -49 W
WQ®511403050 PCT/ US2005/ 011358 Conpound Cnpd BEBUS2005/041358

HN.. I-7 NN21-8 NDD N H -50 WO 2005/ 103050

PCT/ US2005/ 011358 Conpound Cnpd CHO fl -' CHO fl

CHO

Cmpd
Compound #

H
T -
5 & II-7

-58 -



4 ~s1-9 / MHfl fl 1-10 Hfl y I-11 HN NH -51

WD 2005/ 103050 PCT/ US2005/ 011358 Conpound Crpd o .|
w@2045/183050H 1-12 w HI1-13 wl "w NN ~ N 1- IECT/USD0MD 1358

2005/ 103050 PCT/ US2005/011358 Conpound Cnpd 145 N N

SI1 N

d
Compound Cn;p

TRyl = 0)

2 N O d
= o /=7 II-10

| \ Cl
"‘uu 2
r

mI-11
o-12

-59-



H o"

[-16 X"CHO 9 |

N N1-17 N N -53 WO 2005/ 103050

PCT/ US2005/ 011358 Conpound Cmpd C 1-18 C H9 CHy

wa2m8/10350N- w 1-20 H -54 WO 2005/ 103050

PCT/US2005/011358

PCT/ US2005/ 011358 Conpound Cnpd 1-21 w. H 14 1-22 w

HNoO

'r 1-23 wH -55
Compound Cni;pd
F
11’\‘ C..
a 7 ﬂx . CH
~
7 O
RV I 1I-14
X, i
I-15

-60 -




WO 2005/ 103050 PCT/ US2005/011358 [00102] Table 2.
Exanpl es of Conpounds of Forrmula |I: Conpound Cnpd ¢
wWo005108056+~ H~ ~CHO 4 11-1 N H CHO HIC 0O SNe¢I/BS10M9011358

[1-2 HNHII-3

e HNH -56 WO 2005/ 103050

PCT/ US2005/ 011358 Conpound Cnpd | w+ wHI1I-4 ffx

~~~ ~CH9 fl HH\ ~ S ON--~ NHH11-5 4~-S "' N CH9
~HNC HM~ 9 4
Compound Cl’l;pd
o-16
II-17
II-18

-61 -



sp" 11-6 -57 WD 2005/ 103050 PCT/ US2005/011358

Conmpound Cmpd I1-7 HHII-8 NI H- W$11-9 HHMI
woRMg3oe0 ~4 H 11" -58 WO 2005/ 103050 PCT/US2005/011358

PCT/ US2005/ 011358 Conmpound Cnpd H ™" NHd I1-10 ci

N NHr NII-11 NS N""M

Cmpd
Compound #
j ‘ O~ cn,
g
" II-19
I1-20

SM ' 21

_62 -



[1-12 N H -59 WD 2005/ 103050 PCT/ US2005/ 011358
Conmpound Cmpd V9 H" 11-13 HHH11-14 NHH
WO 2005/10803- 15 H N -60 WO 2005/ 103050 PCT/ US20REr/08085611358

Compound Cnpd 11-16 N H Fill

, Ir

H4 9w 11-17 N ww ~ ~

4 11-18
Compound Crgpd
Heo M
YO
o \
_ S \/\/C“ 11-22
o]
ooy
H
I1-23
o) ne
3 1124
N

-63-




w H -61 WO 2005/103050 PCT/ US2005/011358 Conpound
Cmpd SY 11-19 NHC HyYyN11-20 NHHO S "~N
w@12008103050 N O N H - 62 WD 2005/ 103050 PCT/ US200B¢DLSBBB011358

Compound Cmpd 4 . NHII1-22 Y-9CO0 .~ ~ ~CHO 11-23
HN9 ~ ~ ~ ~" HYC NN N 11-24
Cmpd
Compound 4
wN_ ST e
o u“’;J\N ' O f/\uu II-25
H )
\‘ . ! Qe-_:ﬁ"ﬂ\.)

II-26

oy B

Y 1-27

-64 -



,rr S~ CH9 -63 WD 2005/ 103050 PCT/ US2005/ 011358

Compound Chpd HN ~ ~94 -a NN wHII-25 A H14 +
wWa@20054085N -~ N w' -,' fl 11-26 7-7 ~ w W a, $PCHHS2005/011358

11-27 w w -64 WO 2005/ 103050 PCT/ US2005/ 011358

Conmpound Cnpd INN HN I1-28 11-29 11-30 H -65 WO

2005/ 103050 PCT/ US2005/ 011358 Conpound Cnpd o E-31

HN HN 4

Compound Cn;pd

II-28

I1-29

II-30

- 65 -



N HN 11-32 ""'g'amCH {ti ~ ~H$ I1-33 4~ -66 WO
2005/ 103050 PCT/ US2005/ 011358 Conpound Cnpd  HH3 et

wa1603403050 0 CHy | | C 11-35 NHH-. N. HGE®MUSI065@E1358
N~ Nr I1-36 NH -67 WO 2005/ 103050 PCT/ US2005/ 011358
Compound Cmpd NH ~ ~ S 4 wwll-37 ‘
Cmpd
Compound 4
II-31
11-32
I-33

- 66 -



~CHO HN~O11-38 HN~S~a{ '. aHII-3910 ~+
~Q~. CH9 -68 WD 2005/ 103050 PCT/ US2005/ 011358

w@oopoesoso Cpd 11-40 N " -- ate.w 11-41 H NHBCTHBIS2003011358
~pll-42 H_ ~" HH-69 W 2005/ 103050

PCT/ US2005/ 011358 Conpound Cnpd HFa ~ ~ CHO 11-43
fad CH9 4 - -IsC fl ,. 11-44 a S H.~ ,,. 11-45

Compound Clipd

I-34

I-35

I1-36

-67 -



N - 70 WD 2005/ 103050 PCT/ US2005/011358 Conpound Cnpd
0OCHa NO 11-46 .ANNNNC NI1-47 NHHc T M

W@ 2005163050 - 48 NH 0- % O CHy -71 WO 2005/ 103P60US2005/011358
PCT/ US2005/ 011358 Conpound Cmpd HN S 0 N N= k N 1 49
|- 49

Compound Cr;lpd

I1-37

II-38

II-39

- 68 -



H-NCHy 4 HNQNNN"911-50 " 4°~S N\tH O Nor
" S,NMC'9 11-51 " 0 -72 WD 2005/103050

wWEOsWERO05/ 011358 Conpound Crmpd HN S w " | | PERUS2005/011358
""-Rt SNoFII-53 Nw11-54 M-73 WO 2005/ 103050
PCT/ US2005/ 011358 Conpound Cnpd Fa 11-55 CH9 N H S~H
" 11-56

Cmpd
Compound &

11-40

CEEN

1I-41

I-42

- 69 -



4 U-57 ti HNNH-74 WD 2005/ 103050
PCT/ US2005/ 011358 Conmpound Cmpd N $4 1658 H H N f|
W(200520308-N 11-60 H N -75 WO 2005/ 103050 PCT/US2005/011358
PCT/ US2005/ 011358 Compound Cmpd 0 -* | 11-61 Ino’
~* ~WHr 0 11-62 HHO 11-63 NN O N CH

Cmpd
Compound 4

gee

=
. 1-44

=} L ) )
’\T 5 O 10-45

-70 -



H 14, CHy -76 WD 2005/ 103050 PCT/ US2005/ 011358

Conmpound Cnpd "w 11-64 s'=wwi4w CH9 CH2 Il-65 Kk

WO 25/183050 s 01 h s w 4 r

11-66 w H -77 WO 20BSr/19805011358

PCT/ US2005/ 011358 Conpound Cnpd 4, ~~~ w CHy || CHy
11-67 wH7 g N 4H Nzz
d
Compound Cn;p
Os,}“ CH
E;Q‘H’Sgﬂ
y H
1I-46
™ cl
g Q 0-47
,NH
028
o Yo
- H
H
} e u">‘
[}
H [+}
H
I1-48

-71 -




I11-68 ww77 SYf, w,,~,.r 11-69 ww-78 W
2005/ 103050 PCT/ US2005/ 011358 Conpound Cnpd y S N

WO 2005@a305CHO fl 1 11-70 N WCQ ,X | | 11-71 PaV/BIS2005/011358
CHO Ep1l~+s H11-72 fl -79 W 2005/103050
PCT/ US2005/ 011358 Conmpound Crmpd Y ~, ,, CHI9 11-73
N N
Cmpd
Compound #

cy T-49

|
o;;tﬁ P CHy

e,

S N A R
=~ N«J\N o 11-50
HD\ H N

Y4 oﬁ:ﬁw S ew,

I-51

-T2 -



41 tr+ CH I11-74 NNC sw.~ aal few4 CHy
[1-75 w N -80 WO 2005/103050 PCT/ US2005/ 011358
w@eoosaeeso Cnpd Y g Nr/ N 11-76 IN $ H || - 70CT/NSI0$4011358
~H4'" oQIlI-78 N -81 W 2005/ 103050
PCT/ US2005/ 011358 Conmpound Crpd fl S N

Compound Cn;pd

II-52

II-53

II-54

-73 -



[1-79 NHHN~ ,dS~. ~" Nfl 11-80 flI fl~~i,A fl

HN' ° NHI11-81 -82 WO 2005/ 103050 PCT/ US2005/ 011358
w@oopoesoso Cnrpd 4 11-82 Wes. H 4 CHO N q || -BGI/UBRONS/611358

r, CHO 11-84 MM -83 WD 2005/ 103050 PCT/ US2005/ 011358

Compound Cnpd vy ,, HR11-85 NHYy

Cmpd
Compound &

| 7 I1-55

II-56

II-57

-74 -



H IT41" '%H"' cH11-86 HH9 H"~ S "H 11-87 HMH
-84 WO 2005/ 103050 PCT/ US2005/011358 Conpound Cnpd Y

wa@20dsA0ms0 fl o 1 1-88

[1-89 HN ~ ~

S ON s'NCH9 11-90

aaNNHNY S 4 CH

fl~~ N'Y CHy O NBC

-85 WD 2005/ 103050 PCT/ US2005/ 011358 Conpound Cnpd

Cl NII-91 N

~ PCICHIS20b6/64 1358

Compound Cr;pd
H .
A
O S
0#?? 20 II"'S 8
H “
(J
II-59
II-60

=75 -




“'T NNHSyN-~"

N49CH 11-93 DO N H -86 WO 2005/ 103050
011

NHHfl SN~ CH < 11-92
Spd N

WSS WER05/ 01

HHHH H4vy Il 411-95 C NH O~ NCH,

358 Conpound Crmpd H S fl~6 QrCT/USBE5/011358
Il

Compound

Cmpd

II-61

11-62

I1-63

-76 -



[1-96 -87 WD 2005/103050 PCT/ US2005/011358 Conpound
Cmpd HN,~" ~4 NNWHHII-97 ,,r N+ 4+~ "'NrCHy

wWa@200816805H $ H11-98 NH(:;::r H-88 W 2005PADBLH05/011358
PCT/ US2005/ 011358 Conpound Cmpd H ~ H11-100 NH 4
HNC ~ HI1I1-101 11-102 ci wH

Compound Cr;pd

s
®
' 520

II-65

II-66

-77 -



-89 WD 2005/ 103050 PCT/ US2005/ 011358 Conpound Cnpd ~.

[1-103 ci MNi Q11-104 M} CHO NHfl t~ ~H

w@20050805N H N - 90 WO 2005/ 103050 PCT/ US2005/ ORABE82005/011358

Compound Cnpd O 11-106 HHHHHCHy O ~ I1-107
sue.. QI SH"~,,, HH 'wo~"""f O-H I11-108 H
H
Compound Cr;pd
0%843:/"*—.“’
LCH’
° 1-67
SYY :
NS 11-68
11-69

-78 -




-91 WD 2005/ 103050 PCT/ US2005/011358 Conpound Cnpd
cl CH O~ 4~N11-109 NHC. HN NO'~ fl~N

w@20034B0sNH N HCl HI1-111 N H -92 W 2005/ 2OB0SM05/011358

PCT/ US2005/ 011358 Conpound Crpd HH $ C1 -11 .

11-112 w b~xx ~ -CN9 N

Compound Cn;pd
g " - BN cH
\\{f W 1I-70
N
H H
H
II-71
S ! \p
W 2o, f ] _P___Fﬂ X ~
) 'ﬁ‘\\f@x N 1
H
H H [+]
o)

-79 -



~ CHa 11-113 NH ,,>> 1 11-114 WH
2005/ 103050 PCT/ US2005/ 011358 Conmpound Cnpd g H -~
w@A200318050Nt H HNCCHg S ~~N 11-116 N N I1-117 PCRUS20b5/041358

HHfI

~ CH,

-93 WO

N HNC ~H H 4~ ~fl -94 WD 2005/ 103050 :
PCT/ US2005/ 011358 Conpound Cnmpd fl M Hy-- 11-118
Compound Cn;pd
=} N
\\’f ms-’c"’ 1173
"“' Qéiﬁﬁ
B u‘
H
s W
YT
3 I8 II-74
cl
CcHy II-75

- 80 -




[1-119 HHTfI fl 11-120 y,!HHHH-95 WO
2005/ 103050 PCT/ US2005/ 011358 Conpound Cnpd 11-121 N

wokasfb30sd~ C 1T 11-122 NH~ HMss HL "--" "PCI/ESHBEI011358
-96 WO 2005/ 103050 PCT/ US2005/011358 Conpound Cnpd
HH ~ ~ ~~ 4 ~ 4HEa I11-124 g N~ NHH~ ~ ONNHT,
W CH 11-125 HN~S~H . H NII-126
Cmpd
Compound n;p

Y
T V\Q
, II-76

[+

I

=77

II-78

-81-



-97 WD 2005/ 103050 PCT/ US2005/011358 Conpound Cmpd S

J ~11-1227 0"!' H H SO"'~11-128 HHSf CHIH H
wa26032@05N H - 98 WO 2005/ 103050 PCT/ US2005/ 01 1B8BUS2005/011358

Compound Chpd 4 a NNOI11-130 00 fl S W H

11-131 HA HH q S

Cmpd
Compound 4

II-79

1I-80

II-81

-82 -



L ~P H144 Nzz o 0 11-132 H CH HH-99 WO
2005/ 103050 PCT/ US2005/ 011358 Conpound Cnpd S O
WO R6033@305O~-CHO S WH 11-134 N N O H I11-135 1pr¢a/aBRops/b11358
H - 100 WD 2005/103050 PCT/US2005/011358 Conpound
Cmpd J1 HII-136 HH~+ H11-137 H9 " "%~H I1-138

Compound Cn;pd

C II-82

HH

II-83

11-84

-83-



e v - 101 WD 2005/103050 PCT/US2005/011358 Conpound
Cmpd Hv~~~411-139 10 HeHa %HwWw S ~ 11-140 14
wWOR®5003850 HCw ~ . w o0 o0 I1-141 H ~Ha - 102PCTNI82005/011358
2005/ 103050 PCT/ US2005/011358 Conpound Cnpd 9 H CH

YI 11-142 N HCH  Sw 4H 11-143 WHH CHy CH

Cmpd
Compound I;p

o K/ M 11-85

II-86

I1-87

-84 -



I1-144 -103 WD 2005/ 103050 PCT/ US2005/ 011358

Conpound Ctpd HOC O S N # NCHO N [1-145 N H II-146
WORMNSI0303017 - 104 WD 2005/ 103050 PCT/ US2005/ 0 18GEBS2005/011358

Conpound Cnpd H Fa 11-148 ~" " CHO 4 H 11-149 O ""

H111-150 " H4." CH9 -105 WD 2005/ 103050

PCT/ US2005/ 011358 Conpound Cnpd 14 r q 11-151

Compound szpd

TH; | I1-88

11-89

II-90

-85 -



Hfsr CHO WN H q
106 WD 2005/103050 PCT/ US2005/011358 Conpound Cnpd

HNNII-152 MHHOII-153 NH -

workoosaa3oi®4 N H 11-155 N H CHy 4 N CHO || - 15BCT/NS2405/011358

-107 WD 2005/ 103050 PCT/ US2005/ 011358 Conpound Cnpd

gH-4H H 4 11-157

Compound Cn#;pd
H
o M.
g
b
s I-91
S\l/n o""s c"n
r
S, o
T " 11-92
Bl
hl/ ﬁ
11-93

- 86 -




HHSHI11-158 HH4H NC CHO I1-159 HH-108 WO
2005/ 103050 PCT/ US2005/ 011358 Conpound Cnpd s H H 4H
w@ehosi030360 HHO HI~ Hys 14 CH 11-161 P¢i/HS10bE/011358
HSHCH MII-162 H - 109 WD 2005/103050

PCT/ US2005/ 011358

Compound Cr;pd
e
\T m o’y
11-94

zx
[
%}
x

el \S«T m 11-95

I1-96

-87-



Conpound Cmpd S w~CHO I1-163 NHH~~CHO 8 N

[1-164 wHNHII-165 NSNMA H- 110 WO
WQO®5141®3050 PCT/ US2005/ 011358 Conpound Cnpd PCHYSIOBE/011358

HSNNHZ I1-166 N~ NHN~S ~ N NN '~ Nk N CH,

11-167 k ~f' HrN 11-168 -111 WO 2005/ 103050

PCT/ US2005/ 011358

Cmpd
Compound a

I1-97

“ \ T "); 11-98
| B O
e

I1-99

- 88 -



Compound Cnpd ff ~ fl N 11-169 NON HN J ~ N H

11-170 N..Nu N1II1-171 - 112 WD 2005/103050
w05/ 011358 Conmpound Cnpd  w H |1-172 PCI/WS2405/011358

[1-173 HNHNH11-174 s w N -113 WO 2005/ 103050

PCT/ US2005/ 011358 Compound Cnpd H N I1-175 HH

Compound Cripd

11-100

11-101

11-102

-89 -



w4 l1l-176 s ww Ij~wHw4 11-177 s H wH3 - 114
WO 2005/ 103050 PCT/ US2005/011358 Conpound Cmpd MH N
WO 23438 $ H HA"'CHO N H 11-179 w ~ ~ H-H-CHICT/NB1d05/011358
[1-180 N4 S Nr~~~. HH, -115 WO 2005/ 103050
PCT/ US2005/ 011358 Conpound Cnpd N H I1-181

Compound Cn;pd

M ‘ I1-103
L. CHy
) 14

o I1-104

o,

[1-105

-90 -



s\ NN N NII-182 ~1 NOCHy NN 11-183 NN .-~"
014 N9C CHg - 116 WO 2005/103050 PCT/ US2005/011358
w@eoopoeoso Crpd HHs | wWN11-184 NHH!
y" I NI11-186 o w- 117 WD 2005/103050

PCT/ US2005/ 011358 Conpound Cnpd

11- AGBUSNO0F011358

Compound Cripd
11-106
O
.
N
Y
" 7S Y I-107
=0
)
Cl
I1-108

-9]-



H11-187 NHI11-188 $H-NI t'r Nz H-HI11-189 NH

- 118 WO 2005/ 103050 PCT/ US2005/011358 Conpound Cnpd
woLdds/163080y 11-190 ..~ HNHNH 11-191 H pCMUSZ005/011358

& Ho,. II-192 MH- 119 WD 2005/ 103050

PCT/ US2005/ 011358

Compound Cn;pd
Cl
» r/\\u - CH,
S
O / 0/'\"'«./ \/’J H_109

K;,uu I-110

N 1-111
S R\ k/'H“cu
e

-9



Compound Cnpd HN H 193 H S ~19C NHz ei 11-194 NH

NHz ei HC 11-195 NN - 120 WD 2005/103050
wEONsSWERO05/ 011358 Conmpound Cnpd N H C | 1R€/B82008M11358

H11-197 NHCHO HN11-198 HtJ H

Cmpd
Compound n;p

11-112

-113

11-114

-93-



-121 WD 2005/ 103050 PCT/ US2005/ 011358 Conpound Cmpd

0O *~Hs [1-199 r" NWHj~ N11-200 HH O 1I1-201
woRee54103650 CHO - 122 WO 2005/ 103050 PCT/ US2005/ ORABES2005/011358

Compound Cmpd 4 4 4 CH9 11-202 H"~.- | MM- CHO

4~Sl- CH9 11-203 Pa. CHO 4 Sy?- CH 11-204 HN -

CHy

Cmpd
Compound #p

11-115

11-116

1-117

-94 -



H- 123 WD 2005/ 103050 PCT/ US2005/011358 Conpound
Cmpd ggs 6 HI11-205 HHIQ 11-206 Hecl:s> H=""

w@1e03073050 1 H 4H - 124 WO 2005/ 103050 PCT/US2005/011358
PCT/ US2005/ 011358 Conpound Cnpd 11-208 i | WOH ~Hy
[1-209 CSwH~11-210 4H - 125 W) 2005/ 103050
PCT/ US2005/ 011358 Conpound Cnmpd fl _ ~~~CH9 ~i HAS
fl fl H
Cmpd
Compound r;p
11-118
r;
|
O
11-119
‘O*JCHE
O
o o 11-120
A
ﬁx ~ew,

-95._



[1-211 ,r~1 ~{ HfIHTfI n-212 +~Cfl $11-213 / H
NH= H - 126 WD 2005/ 103050 PCT/ US2005/ 011358
w@ooopadeso Cnpd 4 ~ ,~ ~ ,r- HNH= 11 -214 |PeRUS2008P11358
/f ~Sz CHg fl ~ ,{ NI1I1-216 X} H- 127 WO
2005/ 103050 PCT/ US2005/ 011358 Compound Cnpd H ~~~5 4
~WW,. '~ CN9 I1-217 wH 11-218
Compound Clipd
[+]
N
Ya
' Py 11-121
S::O
B
()
O
] M1-122
o r”\ 11-123
H | NH
:;S” . N
o g W \/I

-96 -



wwO CHII-219 NW 14 - 128 WD 2005/ 103050

PCT/ US2005/ 011358 Conpound Cnpd 0 O CH 4 H CHO
wa10022B05N N HyC~ 4g~ CHO NH 11-221 N H 4 BEeI/NS2005/011358

+.aCH9 NH 11-222 N H - 129 WO 2005/103050

PCT/ US2005/ 011358 Conpound Crpd CH9 H, c

Compound Crzpd

I1-124

11-125

TN S
W "":]‘\u ’ N 1-126
§ H N 0

-97 -



2 SCH NHII-223 NHCH 9 p CH NHII-224 *~ tl
S4CH NHII-225 HH- 130 WO

WH H9C o
wWQe®51103050 PCT/ US2005/ 011358 Conpound Cnpd PCHES2005/011358
O=S=-O"~fK CHs NH 11-226 .,. NNH

Compound Cn;pd
H
Ho o™ O
-127
o~ cH,
1-128

H
.
. 11-129

-08 -



CHs HyC Q-"f CHs NH "~ 11-227 HC4 $~Ir CH N- s

NH , 11-228 N H -131 WD 2005/ 103050 PCT/ US2005/ 011358
w@eogpoedoso Crpd RD 11-229 H H HQGC-$ ' N~ ~y~-PgHUSA05/011358

[1-230 HHS H.H ~ CN9 4 CH I1-231 HH- 132 WO

2005/ 103050 PCT/ US2005/ 011358 Conpound Cmpd H 4~~~4

Compound Crgpd
I1-130
Q
S ‘ H
V&
"o H 11-131
(Y
uﬁ M
11-132

-99 .



NNC"911-232Z NHH+S O SHN CH 11-233 NN
HAMI14 0 11-234 H N -133 WO 2005/ 103050
wWEONsWERO05/ 011358 Conpound Cnmpd N N QN 11- 2B6T1/U£20489011358
NI1I-236 Ha~,/, H~ NNI1-237 HN-134 WO
2005/ 103050 PCT/ US2005/011358 Conpound Cnpd NN~
I1-238

Cmpd
Compound 2

11-133

11-134

11-135

- 100 -



NNSHN 11-239 NpH~~q,, HCHY N ~CHa 11-240 N N

-135 WD 2005/ 103050 PCT/ US2005/011358 Conpound Cnpd

W®20454030650 N~. -H [ 1-241 may,. | 4 N H/C S H N¢I/US20b5/011358
~ . CH9 H2 11-242 NH 11-243 NN - 136 WO

2005/ 103050 PCT/ US2005/011358 Conmpound Cmpd N o '

c"9 11-244 HN

Compound Cn;pd
g St 11-136

QMH
-137
11-138
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" NHI1I-245 N~ NS NII-246 - 137 WO 2005/103050
PCT/ US2005/ 011358 Conpound Cnpd 11-247 NH 9 6r
wo beo24®os H 11-249 N H - 138 WD 2005/ 103050 PCT/US2005/011358
PCT/ US2005/ 011358 Conpound Cpd [1-250 Br wH S N
M HII-251 NNH252 NH- 139

Cmpd
Compound &
o]
%S A 11-139
H \/\CHE
11-140
L)
0%8 2 11-141
e NS
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WD 2005/ 103050 PCT/ US2005/ 011358 Conpound Cpd Ir 4

f*> 1 11-253 H HII1-254 11-255 -140 WD 2005/ 103050
wEODsWERO05/ 011358 Conmpound Cnpd S j' M| - 2BGI/US20B5/011358

[00103] 4. Ceneral Synthetic Methodol ogy: [00104] The

conpounds of this invention may be prepared in general

by nmethods known to those skilled in the art for

anal ogous conpounds, as illustrated by the general

schenes bel ow, and the preparative exanples that
foljl ow. [00105] Schene 1@%@%@0\/\5 a general nethod|Cmpd
for] preparing conmpounds o ormula I-A. ~RL)x (R), #
N HNRZ EE3SNHNR2 SNH+ R3.QL C- DW S ° °
~/ INQR3 X1-X2 X1 X2 1 2 Fornula I-A Schene 1
[ 0Q106] Specifically, as shown in Schene 1, the
i ntlernediate amne 1 is neacted ,with a desired acid
chlijoride 2 in the pr ) eTio’f‘OdTnethylforHHMde(DNF)
and a4
~H
[1-142
N ﬁ
CHy
:\K\
s M, oY
(T 1
11-143
=
D).
W
11-144
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triethylamne (Et3N) to yield desired conpounds of
formula |I-A as described generally and in cl asses,
waeamshemses and species herein. [00
enbodi nent s,

an

d R3

is @-Arl,

and g are defined generally and in

subcl asses and speci es herein.
1/I1

a

fo

| hlr‘ nr‘arlnra

\l\ﬁ ')f'\f\E

107] In cerP@i/nsS2005/011358

for conpounds of forrmula I-A QL is CO
wherein @ is (CHR6)qg, wherein R6

cl asses,

/I 109NN

Scheme 2 bel ow depicts

general
PCT/U82005/011358
romula |'-A where Ql

ZO0JI7 TUO0UJU

for Kuﬁggﬁggaratlon of conpounds (¢

| S

and

R3 is QR- Arl,

mpd
?##

wh
Rs
o)

Sp
an|
4
(B
de
sp

meg

fo
X(

erein @

eci fically,

bci es her ei

ne 1 is reacted
n the presence
t3N) to yield des
scri bed gene

i's (CHR6)q:
HN R2 R S// NH + |
S, 0 0 X1-X2 0 &%%%134V

(R)x (RL)x zZ",
NN + Ar1(OH S~/ _N g Arl X1 )

as shown jn“gch 2,

e lpred

&d conpounds of formula |I'-A as
.and in
[IPOX09] Scheme 3 bel ow shows a gener§

resence

cl asse

hod for pre' i nternedi at e
fmula 1-a. COOH SnMe3 Br S S ""
R) | 1\ "NN x(R

» 3 and a desired aci

2 s HN

A Schenme 2 [00108§
the internedi ate

of triethylam ne
s, subcl asses and

conmpounds of
C 1\ ~,/ COON

.
(2
]
d

11-145

N N 11-146
il l\,\
*xu i
H
H
; ;;:o
B . 4
\T o 1I-147
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Pd(PPh3)4 NV N TBDM5 LiCl, THEH M Alvarez, D

Fer nandez, J.A. Joule, Synthesis, 1999, 615- NH2 620
WA 200003050 Et 3N, tBuOH x(R1) t 2. TFA, CH2C 2 PCT/LISH05/011358

Schenme 3 [00110] Schene 4 bel ow shows a general nethod

for preparing internediate conpounds of fornula 1-b.

- 142 WO 2005/103050 PCT/ US2005/011358 N N~,rNI-12

CN XS S xt 1) \ NxN NH2 pol yphosphoric acid + HR

~N=N-2 H (RI) | ")I\I HNH M Alegreti et al.
Og. 1-b Proc. Res. Vrj?g%ﬁd 7, 209-213 Scheme 4 (Cmpd
[0Q111] Schene 5 bel ow sho a general nethod for #
“pregparing internmedi ate conpounds of fornula 1-c.
o
9
11-148
11-149
e}
-150
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O

OH ON--CONH2 O CDl \ x(Ri) “NON + H2N-NH2 DMF (Ri

~N~\N HH M Allegreti et al., Og. Proc. Res. Dev.,
WQO®3/10WH2 7, 209-213 N N S P2S5 x( Rl) - tPCT/US2005/011358
pyridine H 1-c Schenme 5 [00112] Schene 6 bel ow shows

a
| -
R3

general nethod for preparing conmpounds of formnula
B. (Rl)x (Rl)x NN HN R2 Et3N HN R2 X2YNH +
"QL'Cl DWW T X2~NQLR3  x1-S x1-S 5 2 Fornula |-B

)

Schene 6. - 143 \WD-2005/-103050—PCHUYS2005/011358 Cmnd
[00113] Specifically, agcphswwadi n Schene 6, the #p
internediate amine 5 is reacted with a desired -acid
chloride 2 in the presence of dinethylformm de (DW
and triethylamne (Et3N) to yield desired conpounds
of| formula |1-B as descri bed
O
6 o [1-151
\*&S»ff
W e,
1
i AT
s.‘(‘"\““
U I-152
(D
W 4
=0
[
o II-153
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generally and in cl asses, subclasses and species
herein. [00114] In certain enbodi nents, for conpounds

wo@bookaeesd a 1-B, QL is CO, and R3

Q2

is (CHR6)q, wherein R6 and q are defined generally

is @-Arl, MMBUs0N5/011358

and in classes, subclasses and species herein. Schene
4 bel ow depicts a general procedure for the

preparati on of compounds where QL is CO and R3 is
@-Arl  wherein @@ is (CHRE)g: (R x (R1)x NN HN

Rdc NRHN R2Z R6 XZNH

o & Arl40H X2YN (q Art

X,4s O SO0 ~O Et3N, THE X - m crowave Bt S02CH3
16Q0C, 10min 5 3 4 1'-B Schenme 7 [00115] Specifically

as

Cmpd
#

shown in Schene 7, the internmediate amne 5 is

reacted with BtSO2CH3 3 and a desired acid 4 in the
presence of the presence of grhethylamne (Et3N) to
yi ¢l d desired conpounds qgf fhrpula |'-B as descri bed

generally and in cl
herjein. [00116] Sche
forl preparing inter

H
NH

%s@%, Subcl asses and speci es

bel ow shows a general nethod
iate conpounds of fornula 5-a.
£t hanol / reflux x(Rl) ~\ + HZN

N2 OBr \ N
X(R

H
N H

11-154

11-155

I1-156
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HR2 NH5-a Schene 8 [00117] Schene 9 bel ow shows a

general nethod for
w@Rookoeesd a 5-b. -

preparing internediate
144 WD 2005/ 103050

conpounds
PCT/US2005/011358

PCT/ US2005/ 011358 COOEt O CH3 NC \
S8 Et 4 (R1) x(R1) i
K-S. Yeung et al.,

X (R —

Tet r ahedron Lett.
5793-5795 S NH2 S NH2 COOEt x(Rl1) KOH EtCH 1

Xx rN_ \ NH OAc

+ NC~O NH O HOAc N norphol i ne

, 2002, 43,
" NON

HNH 5-b Schene 9 [00118] Schene 10 hel ow
shgws a general nethod f ri ng conpounds of Cmpd
forlmula I -C. (Rl)x(Rl)x%Ol{ﬁ%@BEI #
ﬂ\{(\.
= o ¢ OH
S
] 1-157
\H 3
° 11-158
[+
S 3
S
I1-159
\N :‘i
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HN

R2 Et3N HN R2 X~yNH + R3" O DW " // N, OR3 S-X1

S X1 6 2 Fornula I-C Schene 10 [00119] Specifically,

W@200shasem0 i n Schene 10,

reacted with a desired acid chloride 2 in the
sence of dinethylformam de (DVF) and triethylam ne

pre
( Et
des

Sp

3N) to yield desired conpounds of fornula I-C as
cribed generally and in classes, subclasses and
cies herein. [00120] In certainenbodinents— for

the internedi ate an neP®GI/iJS2005/011358

con
whe

pounds of formula I-Ccddhd$dCO and R3 is -Arl,
rein @ is (CHR6)a. wherein R6 and g are defined

Cmpd
#

gen
her
for
R3
200
HN
0, S
Spe
am
4
(Et
des

erally and in classes, subclasses and species
ein. Scheme 6 bel ow depicts a general procedure
the preparation of conp%unds where QL is CO and
is QR-Arl, wherein Q isy (CHR6)q: -145 WO

Rz Rs X2 NH + NN+ |

| Wr Y (OHait NAe S-X,
;00 S-x, 0 BtS

6 3% [**C Schenme 11 [00121]
cifically, ase h in Schenme 11, the internedi ate
ne 6 is reacfed| wth Bt SO2CH3 3 and a desired aci(
n the presenca-of-4t he presence of triethylamne
3N) to yield desired conpounds of forrmula I'-C as
cribed generally and in

5/ 103050 PCT/ US2005/ (R)x ~/j HNR2ZN R

11-160

11-161

11-162

- 109 -



cl asses,

WO niosneswsh at e
Lawesson's gr-~

subcl asses and speci es herein.
12 bel ow shows a general nethod for
compounds of fornula 6-a.

X(R1) 1 reagent (R1) i
"NCH NH EtOH S. W Schneller and J-K

prepari ng

N COOH | N.
Luo, J. Og.

[00122] Schene

O NHZP@/UB#dB5/011358

Chem, 1980, 45, 4045-4048 COOH NH2 N N 1. DPPA,
Et 3N, tBuOH x(Rl) x(R1) " -t \ NH2. TFA CH2C 2 H
6- a—Schene 12 00123} —Sehere—13—betowshows—agenergy d
. ] . mp
met hod for preparing i nt@Es dte conpounds of &
formula 6-D.
EtOCOC CNNH2 O S CH3 d DV, PCCl 3 HS, _, CO2Et
11-163
H HTCHE
s He,
1-164
\H 3
H
S
P,
11-165
2
S’ll\a"zk,—“”z
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X(R~) \ x(R~) Q \ x(R~) N H H2NOH. HCI N N Et ONa, EtCH

NN K-S Yeung et al., Tetrahedron Lett., 2002, 43,
wWGIB3AI9 HOOC NH2 \ INH2 S 1 N NaCOH 1N HC pEt/0s2005/011358

Xx(R1) \ X(RNHH®G6-b Schenme 13 [00124] Although

certain exenplary enbodi nents are depicted and

descri bed above and herein, it will be appreciated

t hat conmpounds of the invention can be prepared

accaordi ng to the net hods describhed manpral | y above

usijng appropriate startifg, rlals by net hods Cmpd
generally avail able to one dgﬁgrdlnary skill in the #

art|. Additional enbodinents are exenplified in nore
detjai | herein. [00125] 5. Uses, Formulation and

Adm ni stration [00126] Phar eutically acceptable
conpositions [00127] As discggzed above, the present
i nMenti on provides conpoqnds-that are inhibitors of
prgtein kinases, and ; pr esent conpounds are
usgful for the trea f di seases, disorders, andI-166
condi ti ons including, .- t not limted to a
prdgliferative dissg ar, a cardi ac di sorder, a

nedr odegener at i i sprder, psychotic disorders, an
autioi mmune di sorde&f [~ condi tion associated w th orgal
trgnsplant, an inflammtory disorder, an
innunologlcally nmedi at ed di sorder, a viral disease, oOf

—

a [pone—disorder—tnpreferredenbodiments—the
conpounds are useful for the treatnment of allergy,
astihma, di abetes, Al zheiner's di sease, Huntington's
di dJease, Parkinson's

11-167

%S,;,ﬁ I1-168
gf‘ V\’#NO
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di sease, Al DS-associ ated denentia, anyotrophic |latera

sclerosis (AM., Lou GCehrig's disease), nmultiple

hypertrophy, reperfusion/ischema (e.g., stroke),
bal dness, cancer, hepatonegaly, cardiovascul ar

wa@eloena®ses (MS), schizophrenia, cardi omyocyte PCT/US2005/011358

di sease including cardionegaly, cystic fibrosis, vira

di sease, autoi nmune di seases, atherosclerosis,

re: sts—i-pfamrati-on; 147F—ND

2005/ 103050 PCT/U82005/Oéggégmupypertension, angi na
pectoris, cerebrovascular contraction, periphera

Cmpd
#

ciftculation disorder, premature birth,
arferiosclerosis, vasospasm (cerebral vasospasm
cofonary vasospasn), retinopathy, erectile

dysfunction (ED), AIDS, osteoporosis, Crohn's Diseas
growt h, and Raynaud' s Di sease|

and col,j, yeurite out
I njother,_ g dijmengis, e conpounds are useful for
the trea hyperty oﬁyftereb?a%\ vasospasm
cof onatty #asospasm bronchi‘at By etern1|abor
erectile” dysfunction, glaucona, vasc ar snoot h
nmuscl e cell proliferation, nmyocardial hypertrophy,
mall i gnoma, ischem a/reperfusion-induced injury,

endot helial dysfunction, Crohn's Disease and colitis

nedrite outgrowth, Raynaud's Di sease, angina,

11-169

Al riteTer s 0T Sease, benign prostaii c hyperplasia, or
at herosclerosis. [00128] In still other enbodi nents,

t he di.sease, condition, or disorder is

at heroscl erosis, hypertension, erectile dysfunction
(ED), reperfusi on/ ghen1a (e.g., stroke), or
vacospasn1(c r
[00129] Acg ' s
i nyention, Yph maceut i tal

weftabl e conmposi tions

conprise a pharmaceutically acceptable carrier,
adjluvant or vehicle. In certain enbodi nents, these

conpositions optionally further conprise one or nore

asgppagsi~and coronary vasospasm
' a§pect of the present

are provi ded;* wherein these coanS|?|ons conpri se any
of | the conpounds as described herein, and optionally

I1-170

additional therapeutic agents—[00130}tt+—wmtH—alseb

A e A |

appreci ated that certain of the conpounds of present
i ndention can exist in free formfor treatnent, or
wher e appropri at N agi a pharmaceutically acceptable
derli vati ve therdof -JAbcording to the present

i nention, a P a

4 o
SN
C L

1I-171
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phar maceuti cal |y acceptabl e derivative includes, but

i s

not limted to, pharnmaceutically acceptable

wee@dnesys) salts, esters, salts of such ester sPCDUSHNY011358
ot her adduct or derivative which upon adm nistration

to
dir

descri bed herein, or a netabolite or residue thereof.

[0

a patient in need is capable of providing,
ectly or indirectly, a conpound as otherw se

131] As used herein, the term“"pharnaceutically

acgeptabl e salt" refers i@ hpsg salts which are,

Wi t
f or

hin the scope of sound ical judgenment, suitable

Cmpd

use in contact with the tissues of humans and

| ower ani mals without undue toxicity, irritation,

al |
W t

"phar nmaceut i cal

sal

i nMention that, upon
2005/ 103050 PCT/ US200

of
cor
net
ter
t hg
is
men
(e.
Ph3g
t hg
pha
Phg
her
sal
der
bag
norn
grd
hyo

ergic responseuandgthe l'i ke, and are commrensurate
h a reasonabl fit/risk ratio. A

tabl e salt" means any non-toxi
er of a conpound of this
nistration to a -148 WO
1388 recipient, is capable
providing, either direct!yrok indirectly, a

pound of this invention ow_ah inhibitorily active
abolite or residue thereof. As used herein, the
n1"inhibitori|y active netabolite or residue

reof" means that a netabolite or residue thereof

t or salt of an e

K4

11-172

atso—am T brtor—of —aROCK,—ERK, —or —GSKkiTmase; o
bers of the AGC sub-fam |y of protein kinases

g., PKA PDK, p?Osﬁx 1 and -2, and PKB). [00132]
rmaceuti cal | ptabl e salts are well known in
art. For exanplle,7/ S. M Berge et al., describe
rmaceutically Zcceptable salts in detail in J.
rmaceutical Scien ’EmT1Q]7 66, 1-19, incorporated

a

ein by reference. rjaceutically acceptable
ts of the conpounds
ived fromsuitable |norg i c,4nd organic acids and
es. Exanples of pharmaceusttal |y accept abl e,
toxic acid addition salts are salts of an am no

up formed with inorganic acids such as

raochloric acid, hydrobrom c acid_phosphoric acid

nventi on include thosg

11-173

\1%4

sul
aci
tar
aci
as

furic acid and perchloric acid or with organic

ds such as acetic acid, oxalic acid, naleic acid,
taric acid, citri ¢ acid, succinic acid or nmalonic
d or by usin thar nethods used in the art such
i on exchange. : phar maceutically

¥

H
H

I TSy

11-174
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ac
as

ceptable salts include adi pate, al ginate, ascorbate,

partate, benzenesul fonate, benzoate, bisulfate,

wheratie3osbut yrat e, canphorate, canphorsul f onat BCT/US2005/011358

C
do
g
he
2]
11z

trate, cyclopentanepropionate, digluconate,
decyl sul fate, ethanesulfonate, formate, fumarate,
ucohept onate, gl ycerophosphate, gluconate,

m sul fate, heptanoate, hexanoate, hydroi odide,

Py |
- pesw-fonate

—actobi-ofrate—tactate; Cmpd
gurate, lauryl sulfategonpuade, nuleate, malonate,
t hanesul f onat e, 2-napht hal enesul f onate——nicoti-rate

ni
p§
pi
sU
un
de
a
s
qul
gr
0

su
a

trate, oleate, oxalate, palmtate, panvpate,
ctinate, persulfate, 3- phenyl propi onate, phosphat
crate, pivalate, pgropionate, stearate, succinate,
|fate, tartmpat hi ocyanate, p-tol uenesul fonate,
decanoate, v salts, and the like. Salts
rived from appropriate bases include al kali netal,
kal i ne earth netalZ ra
Its. This inventiog-~
aterni zation of any basig nijtrogen-contai ni ng
oups of the conpounds dis ged herein. Water or
| - sol ubl e or dispersable products may be obtai ned K
ch quaterni zation. Representative alkali or
kal i ne earth netal salts include sodium |ithium

enyi sions the

=
\1”4

nium and N(Cl_4al kyl)4  [I-175

y

po
ph
ap
an
PC
ha
ni
[O
ac
ad

car

in
[
ac

emul si fying agents, preservatives, solid binders,
|l ubricants and theulike, as suited to the particular
dosage form degir
Sciiences, Sixt
Publishing Co., Eastgn, Pa., 1980) discloses various
cafriers used in fo
acgept abl e g -

stum carcirum magnesi um and the [ike. Further
armaceutical ly acceptable salts include, when
propriate, n Ke ammoni um quat er nary ammoni um
d am ne cati
T/ US2005/ 011 ormed using counterions such as
i de, hydr oxi de, poxyl ate, sulfate, phosphate,
frate, |oweral kyl{sui fopgate and aryl sulfonate.
D133] As descrlbedsabtle e phar maceutical |y
cept abl e conpositions of ithe present invention

di tionally conprise a pharm@ceutically acceptabl e
rier, adjuvant, or vehiclg ich, as used herein
cl udes any and all solvents, diluents, or other
qui d vehicl e, dispersion or suspension aids, surfac

11-176

ive ngnf S, i sot ﬂn! c annt S- th: Ckeni ng ot

Rem ngt on' s Phar maceuti ca
dition, EE W Mrtin (Muck

ﬁgﬁ?t g pharmaceutically

H HH,
H

d  “

[1-177
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conposi tions and known techni ques for the preparation
thereof. Except insofar as any conventional carrier
wOore@saeose | nconpati ble with the conpounds of PEEUS2005/011358
i nvention, such as by produci ng any undesirable
bi ol ogi cal effect or otherwi se interacting in a
del eteri ous manner with any other conponent(s) of the
pharmaceutically acceptable conposition, its use is
contenplated to he within the scope of this invention
Sorfe exanpl es of mat er i glosah &h can serve as Cmpd
pharnmaceutically acceptable carriers include, but are #
notf limted to, ion exchangers, alum na, alum num
stgarate, IeC|tth, 4 Serum proteins, such as human
serlum al bum n, A subst ances such as phosphat es,
gl yci ne, sorb|c or potassium sorbate, partia
gl yceri de m xtur saturated vegetable fatty
acilds, water, salts @prielectrolytes, such as protam n¢e
sul|fate, disodium nhydkoggh phosphate, potassium -178
hydr ogen phosphate, sodi fimgtilof de, zinc salts,
colll oi dal silica, magnesiunktrisilicate, polyvinyl
pyrirol i done, pol yacryl ates, ,
pol|yet hyl ene- pol yoxypr opyl ene=l-bck pol yners, wool
fat|, sugars such as |actose, glucose and sucrose;
stgrches such as corn starch and potato starch;
celffurose—and Tts dertvatives suctras—sodium
carlboxymet hyl cel l-ul ose, ethyl cellul ose and cel | ul os¢
acgtate; powdered tragacanth; malt; gelatin; talc;
exqgi pi ents such as cgcoa butter and suppository
waxes; oils suc eanut oil, cottonseed oi
safflomer oi l; oi l; oI|ve oil; corn 0|I and
soybean oil; gly such a propylene gl ycol or
poliyet hyl ene glyoolff ters such as ethyl ol eate and
ethyl laurate; agar; fe i ng agent s such as
magnesi um hydr oxi de and arﬂhvnuq%hydrOX|de alginic
acild; pyrogen-free water; isotonic saline; Ringer's
sqution; et hyl al cohol, and phosphate buffer
soljutions, as well as other non-toxic conpatible
| ubricants such as sodiumlauryl sulfate and - 150 D
2005/ 103050 PCT/ US2005/011358 nmgnesi um stearate, as
welll as coloring agents, releasing agents, coating
agents, sweetening, flavoring and perfum ng agents,
preservatives an anﬂ|OX|dants can also be present in
thg conposition adgco ding to the judgnent of the
forimul ator. [00 es of Conpounds and
Phar maceutical ly acc able conposi tions 11-180

D

I1-179
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[00135] In yet another aspect, a nethod for the
treatnent or | essening the severity of a

w@e@bitb®sat i ve di sorder, a cardi ac di sorder, aPCT/US2005/011358
neur odegenerative disorder, a psychotic disorder, an
aut oi mune di sorder, a condition associated wi th organ
transpl ant, an inflanmnmatory disorder, an

i mrunol ogi cal |y nedi ated disorder, a viral disease,
or -a—bone disorderis—provided—conp

UUII’JI I QI Ily mpd
g##

adjri ni stering an effectiggmgsint of a conpound, or
pharmaceutically acceptable conposition conprising a
cofrpound to a subject in need thereof. In certain

enbodi nents of the present invention an "effective
ampunt” of the conpound or pharnmaceutically acceptablie
conposition is t unt effective for treating or
| essening the sever|ty,of a proliferative disorder, ja
cafdi ac di sorder~z& ur odegenerative disorder, a
psychotic disorder, j [

Hautfquqyne di sorder, a 11-181
condi ti on associ ated¢M fjh organp transpl ant, an
g

i nfl ammat ory di sorder ® ol ogi cal Iy nedi at ed
di sorder, a viral diseas or a bone disorder. The
compounds and conpositions, according to the nethod of
the present invention, may be adm ni stered using any
ampunt and any route of admnistration effective for
tregatimgor tessening the severity of a proliferative
di sorder, a cardiac disorder, a neurodegenerative

di sorder, an autoi nmune di sorder, a condition

associ ated with qrga@ transpl ant, an inflammatory

di sorder, an i I'ggi cal | y nedi ated di sorder, a

vi nal dlsease, bne disorder. The exact anpunt
required will vary frigm subject to subject, dependingjy 182

on|t he speci es, age,/égEHL eneral condition of the

subj ect, the severitys f%ctlon the particul af
agent, its node of ad istfation, and the |ike. The
conpounds of the i nventi 8n aft preferably formul at ed
i njdosage unit formfor ease of adn1n|stration and
unifform ty of dosage. The expression "dosage unit
forld _as used herein refers to-a nhucnﬁglly di-serete
unilt of agent appropriate for the patient to be

treated. It will be understood, however, that the
totlal daily usage, of 4t he conpounds and conp05|t|ons o
the present invehthothwi Il be decided by the

at tlendi ng physi thin the scope of sound nedica
judgment. The specifiyc effective dose |level for any

parjti cul ar patient o,/#I§;?|3n1mnll depend - 151 11-183
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WO

2005/ 103050 PCT/ US2005/ 011358 wupon a variety

factors including the disorder being treated and
wa@ewsnddoyo of the disorder; the activity of theCT/US2005/011358
speci fic conmpound enpl oyed; the specific conposit
enpl oyed; the age, body weight, general health, s
and diet of the patient; the tine of adm nistrat

route of admi nistration, and rate of excretion of
specific conpound enployed; the duration of the

of
t he

i on

ex

i on,
t he

treg
W t

atment; drugs used in %ggh gtion or coinciden
h the specific conpoun mpl oved, and like fac

t al
tors

Cmpd

wel
as

and
ph3g
i NV
ani
i nt
t of
bud
dep
tre
i NV
at

| known in the nedical arts. The term "patien

nost prefe
rmaceuti cal | s
ention can be ™~ adr
mal s orally, rect parenterally,
racisternally, in L agwnally, I ntraperitonea
ically (as by pomders oﬁﬂfﬁbwts or drops),

ally, as an oral or nasalispray, or the like,
endi ng on the severity he i nfection being
ated. In certain enbodi mepts, the conpounds of

ention my be admnistered orally or parenter
dosage | evel s of about 0.01 ng/kg to about 50

"a human. [00136] The
tabl e conpositions of this
ni stered to humans and ot he

tll

used herein, neang an animal, preferably a manmal

r

ly,

t he
ally

11-184

ny/
ng/
tin
[ OC
i ng
acd
sSus
act
i ng
exd
and
al g
al g
but
par
cas
al ¢
of

di |
adj

per

kKg—and preferabty fromabout—1 g/ kg toabout
kg, of subject body wei ght per day, one or no
es a day, to aiin the desired therapeutic ef
137] Liquid »orms for oral adm nistrati
| ude, but ar imted to, pharnmaceuti cal
ept abl e emul si ons, ;1 cr oenul si ons, sol utions,
pensi ons, syrupSfﬁm el xirs. In addition to

rt diluents commonly @sedjin the art such as,

emul sifiers such as et | cohol , isopropyl
ohol, ethyl carbonate, elhyl acetate, benzyl
ohol , benzyl benzoate, propylene glycol, 1, 3-

25
re
fect)
on

y
t he

i ve conpounds, thestigui'd, _dosgge forms may contair

for

npl e, water or other sqgients, solubilizing agents

P—lSS

yl ene glycol dinmethylformamde oils (in
ticular, cottqpsead groundnut, corn, germ O

ohol , pol yetlhylk
sorbitan, and m xt
uents, the oral c
uvants such as we

glycols and fatty acid est
res thereof. Besides inert

S|t|ons can al so include
' ; en s, emulsifying an
sugpendi ng agents, smeet Iavorlng, and

fum ng agents.

live,
tor, and ses s), glycerol, tetrahydrofurfuryl

ers

d

11-186
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[00138] Injectable preparations, for exanple, sterile

i nj

ect abl e agueous or ol eagi nous suspensi ons nay be

wo evosbmsed according to the known art using seOCT/ER1065/011358
di spersing or wetting agents and suspendi ng agents.
The sterile injectable preparation nay also be a

sterile injectable solution, suspension or enulsion in

a nontoxic parenterally acceptable diluent or

sol-vent —forexanplte—as—a—selutionr—+n—1;3—=152 VE)Cnmd
2005/103050 PCT/USZOOS/Q;&ﬁ@ﬁmdbutanediol Anong t he #
aciceptabl e vehicles and solvents that nay be-enploye

are water, Ringer's solution, U S P. and i sotonic
sodi um chl oride solution. In addition, sterile, fixg

o]

suspendi ng medi

oi

di gl ycerides. In addition, fatty acids such as oleic

ac

reparatlon of injectables.
[0P139] The injecta alﬁgn l.ati ons can be sterilized,
fof exanple, by filtrati q%gﬁzhygh a

bacterial -retaining filt%r

sterilizing agents in the form of sterile solid
conmposi tions which can be dissol ved or dispersed in
sterile water or other sterile injectable nedium

s are conventlonally enpl oyed as a sol vent or
or this purpose any bland fixed
¥ncl udi ng synthetic nono- or

can be enpl

d are used in the/

by i ncorporating

11-187

pr
of
de
su
ac
Cry
sol
t h{
tun

in

pol
pol

> r olutl on that, in
sual e and crystalline
form Alternatlvely, delayed dbséf ption of a

pafenterally adm ni stered conpound formis
acc¢onpl i shed by dissolving or suspending the conmpoun
an oil vehicle. Injectable depot fornms are made by
f onmng M croencapsule—ratri-ees—ef—the—conpound—in
bi(degradable polyners such as

yl acti de- pol ygl ycol i de. Depgnding upon the ratio of
conpound to pol yner and the

Orto use. [00I40] Tn order to prolong the effect

sirable to slow the absorption of the conpound fro

conpl i shed use of a |iquid suspension of
stalline phous material wth poor water
ubility. The rate of absorption of the conpound

en depends upon f
n, may depend

a conmpound of the present invention, it is often%

bcut aneous qf mntranuscular i njection. This may be

11-188

|®N

dture of the particular
ymer enployed, the rate @

conmpound rel ease can be
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i nc

troll ed. Exanpl es of other biodegradabl e polyners
| ude poly(orthoesters) and poly(anhydrides). Depot

WO pjosaoambl e fornul ati ons are al so prepared by PCT/US2005/011358

ent
m c

rappi ng the conpound in |iposonmes or
roemul sions that are conpatible wth body tissues.

[00141] Conpositions for rectal or vagi na

adm nistration are preferably

be
Wi t
sug

red h‘,’ mxi ng the Pnnrpmmric of this invention

suppositories which can

h suitable non-irritq&h&%mﬁﬁcipients or carriers
h as cocoa butter, polyethylene aglycol _or a

Cmpd
#

sup
but
t hg
con
adn

powders, and granul € A lid dosage forns, the

act
PCT|
pha
as
fil
sug
bi n

liquid at body tenperature and therefore nelt in
rectumor vaginal cavity #nad rel ease the active
pound. [00142] Solid dosage forns for ora
inistration include gapsules, tablets, pills,

W 2005/ 103050
th at |ea ohe inert,

g§ptable exci pient or carrier such

ive conmpound is
/ US2005/ 011358

rmaceuti cal Ly=g
sodiumcit , op di cal ci um phosphate and/or a)

| ers or extenders) such as starches, |actose,

rose, glucose, mannitol, and silicic acid, b)

ders such as, for exanple, carboxymnethyl cell ul ose,

pository wax which are solid at anbi ent tenperature

D

11-190

a
and
di s
car
cer
ret
acc
g9)
and
kad
t al
pol
m X
an

rates, geratTm, poryvinytpyr ol drmone, SucCr OSE,
acacia, c¢) hunmectants such as glycerol, d)

i ntegrating agents such aswggar--agar, calcium

bonat e, potato or tapioca Jstarch, alginic acid,

tain silicates, and sodi Ffcar bonate, e) solution

ardi ng agents such ag fiin, f) absorption

el erators such qéjﬁha ern anmoni um conpounds,

wetting agents sx i as® fo mple, cetyl alcoho
gl ycerol nopgstegarate, h) absorbents such as

lin and ben|oﬁ1 clay, and i) lubricants such as

c, calcium stgarate, magnesium stearate, solid

yet hyl ene glycol s’ sodiumlauryl sulfate, and

tures thereof. In the case of capsules, tablets
pills the dosage formumay also conprise huffering

11-191

age
may|
har
| ag
wei
dos

nts. [00143] Solid conpositions of a simlar type
al so be enployed as fillers in soft and

d-filled gelatin capsul es % ng such excipients as

tose or ml|k sugar as et @s high nol ecul ar

ght pol yet hyl ene egcPIsvand the like. The solid
age B ;

(T !
B

i
N H
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forms of tablets, dragees, capsules, pills, and
granul es can be prepared with coatings and shells
WG omlh/1885ent eri ¢ coatings and ot her coatings wedT/UR1005011358
in the pharmaceutical formulating art. They may
optionally contain opacifying agents and can al so be
of a conposition that they rel ease the active
ingredient(s) only, or preferentially, in a certain
part—of the intestinal tract, optionally in-a delayed

manner. Exanpl es of enbgegjngogonpositions that can [Cmpd
be lused include polyneric substances and waxes. Solid #
conpositions of a simlar type may al so be enpl oyed ag
fillers in soft and hard-filled gelatin capsul es
usijng such excipients as |lactose or m |k sugar as
wel|l as hi gh nol ecul ar wei ght pol et hyl ene gl ycol s and
the |ike. [0444] e a%tive conmpounds can al so be in
m ¢r o- encapsul flor mywi t e or nore excipients
as [not ed ove. e%LprnB of tablets, 1-193
dr dgees, raules can be
prepared with coatings and shell's guch as enteric
codtings, release controlling co#tings and ot her
coatings well known in the pharmaceutical fornulating
art{. In such solid dosage forns the active conpound
may| be adnmi xed with at |east one inert diluent such
as [SUCTOUSE, tactose or starct,Sucttr dosage forms — may
al so conprise, as is normal practice, additiona

subst ances other than inert diluents, e.g., tableting
| uri cants and ot her tabletind"aids such a nmagnesi um
stearate - 154 WD 2005/403Q50 pPCT/ US2005/011358 and
nmicrocrystalline cel fuloSar T the case of capsul es,
tablets and pills, eLdo_“ge orms may al so conpri sq
bufif eri ng agents. Th¢y may optionally contain

opaci fying ag d can also be of a conposition
that they rel edse_t he active ingredient(s) only, or
preferentially, ¥n aicertain part of the intestina
tract, optionally, in a delayed nmanner. Exanples of
enmbeddi ng conpositions that can be used incl ude

pol ym:ri Cc___substances and waxes [()014'-1] Dosage forns
for| topical or transdernmal adm nistration of a
conpound of this invention include ointnments, pastes,
creans, |lotions, gels, powders, solutions, sprays,
inhal ants or patches. The aftivge conponent is adni xed
under sterile o~ S

11-194
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conditions with a pharmaceutically acceptable carrier
and any needed preservatives or buffers as may be

wo egaitewel Opht hal mi ¢ fornul ati on,

dr
of

ear drops, BOOUS3005/011358

ops are also contenplated as being within the scope

this invention. Additionally, the present

i nvention contenpl ates the use of transdernal patches,
whi ch have the added advantage of providing

C
do
th

d

[00146] As descri bed

th
Ki
co

nof e of ROCK, r GSK kinase, or nenbers of the
AQC sub-fam | otei n kinases (e.g., PKA PDK,

p7Ps6x_1 and -2, and PKB), and thus, without wi shing
to| be bound by any particular theory, the conpounds
angd conpositions are particularly useful for treating
or—tessenming the severity of a disease, condition, d
di sorder where activation of one or nore of ROCK

ERK, or GSK ki nase, or nenbers of the AGC sub-famly

of
an
d

or

(e

implicated in

d
a

PKA, PDK, p70s6K-1 and -2, and PKB) -nedi ated di sease

or {di sease synptom -155 WD 2005/ 103050
PCTLUS2005/ 011358 —Accordi-rghy—tn—anether—aspect—th
preésent invention provides a nmethod for treating or

| e
d

of

ERK, or GSK ki nase, or nenberihgg the AGC sub-famly
N

sage fornms can be mad®ppouddssol ving or di spensin
e conpound in the proper nedium Absorption

ntroll ed delivery—of—a—conpountd—tothebody—Such Cropd

#

O T

spersing the conpound infa pplyner matrix or gel.
al | y=above, the conpounds q
ibitors of protein

i nvention are yseful
nases. In one e Ynerft, Che
nposi tions of.theg invention are inhibitors of one ¢

enhancers can al so be used to increase the flux of the
compound across the skin. The rate can be controll ed
by| either providing a rate cegtrolling nenbrane or by

cenpounds and 11-196

f

protein Kkinases (e.qg., PK@?“PDK, p70s6K 1 and -2,
i PKB) is inplicated,in the}di dease, condition, or
sor der . When actigatdepn ot , ERK, or GSK ki nase
menbers of the{AHGC sub-famly of protein kinases
g., PKA PDK, p x-1 and -2, and PKB) is
ticular disease, condition, or

e, condition, or disorder may

g as "ROCK, ERK, GSK, AGC (e.g.

sorder, thel di
$0 be refer ’

=

11-197

gsening the severity of a disease, condition, or
sorder where activation or At nore of ROCK

protein s*jgﬁwwf““vf

[1-198
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ki nases (e.g., PKA, PDK, p70S6K-1 and -2, and PKB) is
inplicated in the disease state. [00147] The activity
wo@Roog/1espound utilized in this invention as aPCT/US2005/011358
i nhi bitor of ROCK, ERK, or GSK kinase, or nenbers of
the AGC sub-famly of protein kinases (e.g., PKA
PDK, p70S6K | and -2, and PKB), nmay be assayed in

vit

i nclude assays that determine inhibition of either th

ro, invivoor ina cell line. In vitro assays

phd
act

sphoryl ation activity se activity of
i vat ed ROCK, ERK, or é%%l %ﬁﬁase or nenbers of the

Cmpd

c

AGE

p7Q
qug
[20(
sul
p7(
nmed
bi 1
i nh
(e.
and
Al t
run

sub-famly of protein kinases (e.g., PKA PDK,
s6x_1 and -2, and PKB). Alternate in vitro assays
ntitate the ability of the inhibitor to bind to
K, ERK, or GSK kinase, oro ers of the AGC
-famly of mMeH1Mm§£§$g, PKA, PDK,
S6K 1 and -2, and Kfﬁ nhi bi tor binding nay be
sured by radiol ab&l ting the inhibitor prior to
ding, isolating th i nhi bitor/ ROCK
i bitor/ERK, i ™hor/ GSK ki nase, or inhibitor/AGC
g., PKA P 086K 1 and -2, and PKB) conpl ex
det ermi ni ng the anount of radlolabel bound.
ernatively, inhibitor binding may be determ ned by
ni ng a conpetltlon experiment where new i nhi bitor:

11-199

ar
men
(e.
knd
i nH
RO(
sul
p7d
cor
Ki n
Ki n
Ki n
or

cubated-wth ROCK—ERK—or —GSK—kimase—or

bers of the AGC sub-famly of protein kinases

g., PKA PDK, p70s6K-1 and - 2, and PKB) bound to
wn radioligands. [00148] Jhe term "measurably
ibit", as used herein jreaps measur abl e change i
'K, ERK, or GSK ki nases" nmbers of the AGC
-famly of proteif, kinases (e.g., PKA PDK

s6K 1 and -2, and PKB) activity between a sanple
prising said _ewagpasition and a ROCK, ERK, or GSK
ase, or nmenbé he AGC sub-family of protein
ases (e.qg. G , p70S6x_1 and -2, and PKB)
ase and an eqU|vaIent sanpl e conpri si ng ROCK, ERK,
GSK ki nase, or nenbers of the AGC sub-famly of

-

11-200

pr
PKEH
[ 0d

" AK

di
kng

tein Kinases (e.qg., PKA PDK,  p70S6K 1 and - 2 an(
) kinase in the absence of said-conposition.
149] The ternms "AKT-nedi ated di sease" or

H H— CH

T-medi ated condition”, as__used herein, nmean any
ease or other deleteriou ndition in which AKT i$
wn
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to
" Al

W5 UEDO05/ 011358

play a role. The terns "AKT-nedi ated di sease" or
KT- medi ated condition" - 156 WD 2005/103050

al so nean those di seases oPCT/US2005/011358

conditions that are alleviated by treatnment with a AKT
i nhi bitor. AKT-nedi ated di seases or conditions

i nclude, but are not limted to, proliferative

di sorders, cancer, and neurodegenerative disorders

A

Thf_assgc+éu44ny4ﬁL—ﬁAKl——a#se—kﬁemn as—protern—kitnasy
B,|with various di seaseschapoh@en described [Khwaja,

Nature 1999, 401, 33-34; Yuan Z Q et al

Cmpd

On
Th
[O
"d
de
ro
a
a
PD|
nof
Pr
pr
"P

cogene 2000, 19, 2324- 2330; hbnikama, K. et al.
e Journal of Neuroscience 2000, 20, 2875-2886].
0150] The term " PDK1- nedi at ed condi ti on" or
sease", as used herein, ans, any di sease or othe
eteri ous condition o w PBKL i s known to pl ay
e. The term "PDK| -n8 'nted condi ti on" or "disease
50 Means se dffséasgs or conditions that are

evi at ed oy =Nt HM44;_a PDK1 i nhi bitor.
K1- medi at ee( dffseases or oﬁﬁrﬂjog§ i ncl ude, but ar
roliferative\digordérs, and cancer.

limted tou
ef er abl y, sai'd cancer is sel ected from pancreatic,
bstate, or ovarian cancer. [00151] The term

KA- medi at ed condition"” or "disease", as used herein

a

11-202

means —any di sease or other deleterious condition in

whi
"P

di seases or conditions tha
treatment with a PKA i nhi bi

or

proliferative disorders
"D n"
henei n, neans wse“Sewgi er deleterlous
condi ti on i A=Whi ¢h p70S6K i §¥%pm—tn play a role.
The term "p70S6K- nedi at ed con on

nmeans those di seases or conditions that are

al |

p7056' - nedi at ed—di-seases—or—eendi-ons—netude—but
are not limted to, proliferative disorders, such as
cancer and tuberous sclerosis. [00153] The terns

"ERK- medi at ed di sease"” or "ERK-nedi ated condition", a
used

ch PKAis known to play a role. The term
KA- medi ated condition” or "di sease" al so neans thos
ar 8&~4l Levi at ed by
BKA- medi at ed di seases
condi ti ons incl ude, obut)are fot linited to,

cancer . [00152] The term
or "di sease", as used

NO

or "di sease" als

eviated by treatnent with a p70S6K i nhi bitor.

11-203

)
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herei n nean any di sease or other deleterious condition
in which ERK is known to play a role. The terns

WO BEREA@0sedi at ed di sease” or "ERK-2-nedi at ed cpemiUs10051011358
al so mean those di seases or conditions that are
alleviated by treatment wwth an ERK-2 inhibitor. Such
conditions include, without |imtation, cancer,
stroke, diabetes, hepatonegaly, cardiovascul ar

di sease including cardionegaly,—Azheirer—s—di-sease;

C , MR : . - Cmpd
cyptic fibrosis, viral dicgepseéd autoi mmune di seases, 4
atpherosclerosis., restenosis, psoriasis, allergic

di sorders including asthma, inflammation, neurol ogicq
di sorders, -157 WD 2005/ 103050 PCT/ US2005/011358 and
hof none-rel ated di seases. The term "cancer" incl udes,
but is not limted to the follow ng cancers: breast,
ovary, cervix, prostate, t is, genitourinary tract,
espphagus, | arynx, obFasto neur obl ast ona,

st pmach, skin, | ung, epidernoid I1-205
carci noma, | arge~eglH carci small cell carcinon,
| ung adenocar cf noga, ybone, 'on, adenonm, pancreas,
adenocar ci noma, tRyrdid, follicular carcinoma

undi fferentiated carcinoma, papillary carcinom

sem noma, nelanoma, sarcoma, bl adder carcinoma, |iver
carcinonma and biliary passages, kidney carcinong,

ny etord—drsorders, tynphoi d disorders, Hodgkin's,
hairy cells, buccal cavity and pharynx (oral), lip,
tomgue, nouth, pharynx, small intestine, colon-rectun
| afge intestine, rectum brain and central nervous
system and | eukem a. ERK- 2 rotein kinase and its
implication in variou dkse&se has been descri bed

[ Bokeneyer et al., Ki'ingy In 1996, 49, 1187, 1-206
Andler son et alrx tuge 1990) 343, 651; Crews et at.,

Scilence 1992, 25p, Bj or baek' et at., J. Biol.
Chem 1995, 270, :$ Rouse et at., Cell 1994, 78,
1027; Raingeaud et at., M. Cell Biol. 1996, 16,
1247; Chen et at., Proc. Natl. Acad. Sci. USA 1993,

90, 10952; Aiver et at., Proc. Soc. Exp. Biol. Med.
1995210 162; Moodie et at. — Science-1993— 260

16%8; Frey and Mul der, Cancer Res. 1997, 57, 628;
Si yaraman et al., J din. Invest. 1997, 99, 1478,

Whel chel et al., Am J. Respir. Cell M. Biol.
1997, 16, 589]. [00154] The term ! GSK- 3-nedi at ed
di gease" as used hereig, PANS di sease or

11-207

H

O I
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oth
i s

er deleterious condition or disease in which GSK-3
known to play a role. Such diseases or conditions

WO pabae®s0 wi t hout |imtation, autoi nmune di SeaBERPS2005/011358

i nf
neu
di s
bas
W |

| ammat ory di seases, netabolic, neurol ogical and
rodegenerative di seases (e.g., Alzheiner's

ease, Huntington's disease, Parkinson's disease and

al ganglia novenent disorders, chorea, dystonia,

son Disease,. Pick Disease, frontal |obhe

deg
Creg

eneration, progessive Apycl ear pal sy (PSP)
ut zf el dt - Jakob Di sease, aupat hol ogy and

Cmpd
#

cor
(e.
dep
car
amnmy
di s
hyp
bal
or

ot h
pl &
The
neg

ti cobasal degeneration (CBD)), psychotic disorders
g., schizophrenia, AlIDS-associated denenti a,
ression, bipolar disorder, and anxiety disorders),
di ovascul ar di seases, allergy, asthma, diabetes,
otrophic lateral sclergsis=tAM, Lou Cehrig's
ease), multiple seferosis cardi onmyocyte
ertrophy, /feperf lsiBT/H scf stroke, and

dness [O 15 e't er m " ROCK- ne@uated condi ti on"
"di sease", aS _Wsed herein, neans any di sease or
er del eteriou$ condition in which ROCK is known to
y a role. - 158 WO 2005/103050 PCT/ US2005/011358
term "ROCK- nedi ated condition" or "di sease" al so
ns those di seases or conditions that are

11-208

al |
con
ang
ast
bir
art
cor
i nf
ost
i sc
dys

hyperpl asia. In other enbodi nents, such conditions it

whi

limitation hypertension cerebral vasospasm coronar

vas
dys
pro
I sc
dys
out

eviated by treatment w th—a ROCK T bi tor-—Such
ditions include, without Ilimtation, hypertension,
i na, angi na pectoris, cerebrovascular contraction,
hma, peripheral circulation dlsorder premat ur e

th, cancer, erectile dx;fun ,

eri osclerosis, spasgn (ce vasospasm and

onary vaso | o iwnopatty~(e.g., glaucom),

| ammat ory 4 4 adt oilgmuphe di sorders, Al DS,
eopor osi s,
hem a/ reper fusfyon-induced injury, endothelia
function, Alzheiner's disease, or benign prostatic

ch ROCK is known to play a role include, wthout

11-209

|l

ospasm bronchial asthma, preterm /| abor, erectile
function, glaucoma, vascul ar snooth nuscle cel
liferation, nyocardial hypertrophy, malignoma

hem a/ reperfusion-induced injury, endothelia
function, Crohn's D sease a litis, neurite
gr owt h, o
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wotisnomabodi ment s,

Raynaud' s D sease, angina, Al zheiner's disease, benign
prostatic hyperplasia, or atherosclerosis. [00156] In

of enhancing glycogen synthesis and/or |owering bl ood
| evel s of glucose in a patient in need thereof,
conprising admnistering to said patient a
therapeutlcally effective amount of a conposition
thod is

the invention rel ates to aP@PURINAS/011358

especial ly useful for di dupgpati ents.
yet| anot her enbodinent, the 1nvention relates to a

[00157] In [Cmpd

nmetjhod of inhibiting the production of
hyper phosphoryl ated Tau protein in a patient in need
, conprising adninisteringéng said patient a
' ' 0 x$ conposi tion
his method is
especial ly useful in haltinpg=or slow ng the
progression of Al zheifger /s~
gﬁeﬂinv%htion relates to a net hod
i nhi bi titng Ahe” phiosphoryl ation of (3-catenin in a
patfient in nee JLhereof, conprising admnistering to
sai|d patient a ttherapeutically effective anmount of a
conposition conprising a compound of formula I. This
nethod is especially useful for treatlng

di sease. [00158] In still ([m-211

schizoptrenia. {00159 The term “Tec fanity tyrosine

ki nases-nedi ated condition", as used herein neans any
di sease or ot her deleterlous condition in which Tec
fam |y kinases are - 159 WD, 2005/103050

PCT/ US2005/ 011358 known to aui,0l e. Such

condi tions include, w thoat |)=tation, autoimune,
i nfll ammatory, proliferati vie—~/and hyperproliferative 212
di sleases and | gigeakl y-"omedi at ed di seases
i ncl udi ng rej 0 Ntransplanted organs or tissues
and Acquired ‘ odefi ci ency Syndrone (AlIDS).
[00160] For exanple, Tec fanily tyrosine
ki nases-nmedi ated conditions include diseases of the
respiratory tract including, without limtation,
reviersihle oghstructive aj rways diseases _ includi ng
astlhma, such as bronchial, allergic, intrinsic,
extfrinsic and
1-213
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dust asthma, particularly chronic or inveterate asthm
(e.g. late asthnma airways hyper- responsiveness) and
Baoaosd s. Additionally, Tec famly tyrosi neP&i/nsxes011358

Whew
di s
con
nmuc
atr
r hi
pur

menpranous—rhinitis including croupous, fibrinous and #

pse
sea
fev
| un
i di
tyr
di s
i m
art
(in
art
So
Tec

eases include, without limtation, those

ditions characterised by inflammation of the nasa
us nmenbrane, including acute rhinitis, allergic,
ophic thinitis and chronic rhinitis including

| PP h + rhiniti c
LILI r=y

i t-s—caseosa, hypetrtrophte—+hinri+s—rhipHi

Ul enta, rhinitis sico@o@psundhi nitis medi camentosa;

Cmpd

ldomenbr anous rhinitis and scrofoulous rhinitis,
sonal rhinitis including rhinitis nervosa (hay
er) and vasonotor rhinitis, sarcoidosis, farmer's
g and related diseases, figraid |ung and

ppat hic interstitial pngu a7 [00161] Tec famly
psi ne ki nases-nedi ated cfgnditions al so include
eases of the one";%_“oi .S including, wthout
tation, (pé&hn f et iton i M) rheumatoid

hritis, seran affii ve spondyl oart hropat hi s

cl udi ng ankyl osi41g spondylitis, psoriatic

hritis and Reitér's disease), Behcet's disease,
gren's syndrone, and system c sclerosis. [00162]
fam |y kinases-nedi ated conditions al so include

11-214

di s
W t
at o
ecz
Li ¢
epi
vas
uve
[ 00
con
gas
Coeg
gas
di 9
whi
m g

PCT/ US2005/ 011358 [00164] Tec fanply tyrosine

ki n

eases and disorders of the skin, Tncluding,

hout limtation, psoriasis, system c sclerosis,

pi cal dermatitis, contact dermatitis and ot her
emat ous dermatitis, seborrhogtjc dermatitis,

hen pl anus, Penphi gus, bul IQusyPenphi gus,

dernol ysis bullosa, urtjcapi.g angi odernas,
culitides, erythemgs® eous eosi nophili as,
itis, Alopgeha, adand vernal conjunctivitis.
163] Tec fdagily #yrosine kinases-nediated

ditions alsd ude di seases and disorders of thg
trointestinal tract, including, without limtation
|iac disease, proctitis, eosinophilic
tro-enteritis, mastocytosis, pancreatitis, Crohn's

11-215

D

L

S
ch have effects renote fromthe gut, e.g.
raine, rhinitis and eczenma. - 160 WD 2005/103050

ases-medi at ed condi tions/afgo Tmetyde those
H
H

11-216

-127 -



di seases and disorders of other tissues and systemc
di sease, including, without Ilimtation, nultiple
08ne®s®, at heroscl erosis, acquired i nmunodePCTURINOY011358
syndronme (AIDS), |upus erythematosus, system c |upus
eryt hemat osus, Hashinoto's thyroiditis, nyasthenia
gravis, type | diabetes, nephrotic syndrone,

eosi nophilia fascitis, hyper |gE syndrone,

| epromatous leprosy, sezary syndrone—-and-idiopathiec

W@ 2o

t hrjonbocyt openi a purpura(khﬁﬁhggosis fol |l ow ng

angioplasty, tumours (for exanple |eukem a

| ynphormas), artherosclerosis, and system c | upus
eryt hemat osus. [00165] Tec fam |y tyrosine

ki nases-nedi ated conditions al so include allograft

rej

chrljonic allograft re
transpl antati on of
mar{row, skin and co
hogt di sease.
t he conpounds
corpositions of™

in

Cmpd

ection including, wthout fs4itation, acute and
léﬁ?w" gl T"ewi ng for exanple
i dney )l heart, liver, Iung, bone
ka; and chronic graft versus

nd |phar maceutically acceptable
Wresent invention can be enpl oyed
conbi nation therapies, that is, the conpounds and

phar maceutical ly acceptabl e conpositions can be
admi ni stered concurrently with, prior to, or

It will also be appreciated that

11-217

sul
or

therapies (therapeutics or procedures) to enploy in §
cortbi nation reginmen will take imto account
conpatibility of the ddsir ?}

prqcedures and the,
achieved. It wll
t herapi es enpl
t hg same diso
may be adm ni
usgd to treat

di f
ef f
ag

SEqUENt tO, ONe Or NDore other desired therapeudtic
nmedi cal procedures. The particul ar conbi nati on of

Rer&Beut i cs and/ or

g1 rdd #herapeutic effect to be
® be® appreciated that the

ed/ may achi eve a desired effect for

concurrently wi th another agent

ferent effects (e.g., control of any adverse
eécts). As used herein, additional therapeutic
nts that are normally administered to treat or

P

or exanple, an inventive conmpound

he %ane di sorder), or they nmay achieve¢

D

11-218

174

prgvent a particular disease, or condition, are known

as

trgated”. [00167] For exanpl e, chQﬂpﬂherapeutic agent $

or
W t

"appropriate for the disease, or condition, being

other anti-proliferative =6§nts§:aay be conbi ned
h the conpounds of this @mtion to treat

. . . )
prgliferative diseases w®nd/Cancer. Exanples of known

che

'nC‘&de, but are not linmted
"l 2

11-219
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to,

For exanpl e, other therapies or anticancer agents

that nmay be used in conmbination wth the inventive

wa@piosaadeser agents of the present

sur

gery, radiotherapy (in but a few exanpl es,

ganma. -radi ati on, neutron beam radi ot herapy, - 161

WD 2005/ 103050 PCT/ US2005/ 011358 el ectron beam
radi ot herapy, proton therapy, brachytherapy, and
systenicradi-oactive —isotopes—to-—nanre—a—few

endocrine therapy, biol ogisggogg@onse nodifiers Cmpd
(interferons, interleukins, and tunor necrosis factor #

i nventi on i neATIE82005/011358

(TNF) to nane a few), hypertherm a and cryotherapy,

age
ant
drd
(s
Me
(Mg
ant
Cyt
(Vi
pog
ant
nit

nts to attenuate any adverse effects (e.qg.,
iemetics), and other appgoggd chenot her apeuti c
gs, including, but not |imgedeto, alkylating drug

chl oret ham ne, ch ’Gﬁgﬂtkﬁ, cl ophosphami de,
phal an, Ifosfa lgti? b ntfngzgzolites

t hotrexate), ant agoni sts and pyri m di ne
agoni sts (6 apt opuri ne, 5-Fl uorouracil
arabi |l e, i ne), spindle poisons

nbl astine, W#cristine, Vinorelbine, Paclitaxel),
ophyl | ot oxi ns ( Et oposi de, |Irinotecan, Topotecan),
i bi otics (Doxorubicin, Bleonycin, Mtonycin),

rosoureas (Carnustine, Lonustine), inorganic ions

Ur

11-220

(G
hor
Meg
CyQ
of

htt
ond
ht t
The
corn
r ef
i nh
W t
Al

spratim, Carboptatin), enzynes (AsSparagi nase), an
nmones (Tanoxifen, Leuprolide, Flutam de, and

estrol), d eevecTM adr?@nycin, dexanet hasone, and
| ophospham de. For a we#e“conprehensive discussio

updated cancer therappgs.see,
p://www. nci.nih.gov/, ai{list® of the FDA approved

ol ogy drugs at
p: // ww. f da. gov/ cd

Merck Manual, Sev
tents of which

s HH
faghcer/druglistfrane.htn1 and
"eenth Ed. 1999, the entire

ereby i ncorporated by
erence. [00168 exanpl es of agents the

i bitors of this%i-hvention may al so be comnbi ned
h include, without I[imtation: treatnments for

11-221

Exc
L_
brg
am
(V5

heimer's Disease-such as Aricept{r) and

elon(r); treatnents for Parkinson's D sease such as

DOPA/ car bi dopa, entacapone, ropinrole, pram pexole
nocri pti ne, pergolide,W;tr%ﬁ%xephendyl, and
ntadi ne; agents for dfeatishgcill tiple Sclerosis

X H

NH

) such as
S
\Ir
N
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beta interferon (e.g., Avonex(r) and Rebif(r)),

Copaxone(r), and mtoxantrone; treatnents for asthma
wGaowk/1e®s@l but erol and Singulair ; agents for PCEES1008011358

schi zophreni a such as zyprexa, risperdal, seroquel,

and hal operidol; anti-inflammtory agents such as

corticosteroids, TNF bl ockers, IL-1 RA, azathioprine,

cycl ophosphami de, and sul fasal azi ne; |nnunon0dulatory

and—-runosuppressi-ve—agents—steh—as—eyctosporim, Cmpd
tacrolimus, rapanycin, nysgpedol ate nofetil, &

interferons, corticosteroids, ryplnphncphanjde,
azjat hi opri ne, and sul fasal azi ne; neurotrophic factorns
such as acetyl cholinesterasg inhibitors, MAO

I nhi bitors, interferonﬁrhénﬁt; convulsants I on

chiannel bl ockers, rllqégfgh énQHantl-Parklnsonlan

agents; agents for - 1 W& 2005/ 103050

PCT/ US2005/ 011358 treatkng cardi ovascul ar di sease
such as beta- bl ockerg,JJACE inhibitors, diuretics, 1-223
nitrates, calcium chaafiel bl ockers, and statins;
agents for treating fiver disease such as

cofti costeroi d§% styram ne, interferons, and
anti-viral age jents for treating bl ood

di sorders such as corticosteroids, anti-I|leukemc
agents, and growmh factors; and agents for treating
i mrumodeficiency di sorders such as ganma gl obul i n.
[0P169] The anmpunt of addifional therapeutic agent

present in the conp03|t|on§ of this invention will Qe

no| nore than the anmount °Fi at woul d normal |y be

adm nistered in a co i~ eonpri sing that

t herapeutic agent as the nIy active agent.

Pref erably the anount® addi ti onal therapeutic agentig.224

infthe presently disgl dsed conpositions will range
frpm about 50%to 10Q% of the anpbunt normally present
infa conpositi rising that agent as the only
therapeutical | y| g acllv agent. [00170] The conpounds or
this invention oM phar naceutical |y acceptabl e

composi tions thereof may al so be incorporated |nto

"o radi aal
ti-ng—rplantable—rnedical—devices;

h as prostheses, artificial valves, vascul ar
grafts, stents and catfeters. Accordingly, t he
present invention, in apaiher aspect, includes a
conposition for coating a i ant abl e devi ce
conmprising a conpound pré@ent i nvention as
degcri bed general ly abov M and in classes and
subpcl asses herein,

11-225
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car
In

rier suitable for coating said inplantable device.
still another aspect, the present invention

WO pbaeeso an i npl ant abl e devi ce coated wi th a PCT/US2005/011358
conposition conprising a conpound of the present

i nvention as described generally above,

and subcl asses herein, and a carrier suitable for
coating said inplantable device. [00171] Vascul ar

st

and in cl asses

res
i nj

nts, for exanple,have been-used to overcone
tenosis (re- narrow ngogfhohfjg@ vessel wall after
ury). However, patients ngnq stents or other

Cmpd
#

I g
act
or

phd
Ki n
pr €
des
5, 3
pol
pol
gly
m X
fur

| antabl e devices risk clot formation or pl at el et

i vation. These unwanted effects may be prevented
mtigated by pre- coatlg%*Lhe device with a
rmaceutically acceptab conposition conprising a
ase inhibitor. SU|tabP€§?%H¥Jngs and the genera
paration of coated |np pt abl e devices are

"6, 099, 562; 5, 886, 026; and
w.are typically bioconpatible
su h as a hydrogel polyner,

ymet hyl di si | ox , ol ycapr ol act one, pol yet hyl ene
col, polylacti et hyl ene vinyl acetate, and

tures thereof. The doati ngs may optionally be
ther covered by a suitable -163 WD 2005/ 103050

cribed in US Patent
04, 121. The coati ng
ynmeric materi al

11-226

PCTUS2605/ 011358 topcoat—of ftuorosi i cone,

pollysaccari des, polyethylene glycol, phospholipids or
conbi nati ons thereof to,.i %rt{pontrolled rel ease
chdracteristics in the €6 os%flon [00172] Anot her
aspgect of the inventior hescho i nhi biting ROCK,

ERK, GSK, or AGC (e.g., PKA PDK, p70S6K-1 and -2,

and PKB) activity in

pat
pat

conpound of for

conpound. The t ol ogi cal sanple”, as used
herlei n, includes,"W thout limtation, cell cultures
or |extracts thereof bi opsi ed naterial obtained from a

ma

ologlcal sanple or a
nprises admnistering to the
said biological sanple with a

i ent, which netho
ient, or contactln

n1lb

mal or _extracts thereof; and blood, saliva urine.

or a conposition conprising said

11-227

feces, senen, tears, or other body quids or extracts

thereof. [00173] Inhibition qof ROCK, ERK, GSK, or AGC

(e.
act
var

g., PKA, PDK, p70S6x- Ian %& 2, and PKB) ki nase
ivity in a b|olog|ca$hfi;nM'ecms useful for a
i ety of purposes
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that are known to one of skill in the art. Exanples of
such purposes include, but are not limted to, blood

W e@8g863080 on, organ-transpl antation, bi ol ogi caPCT/US2005/011358
speci men storage, and biological assays. EXAVMPLES
[00174] GENERAL EXPERI MENTAL PROCEDURES: [00175] As
depicted in Schenes 14, 15, 16, 17, and 18 below, in

certain exenplary enbodi nents, conpounds are prepared
accoLdLng_Lg_Lhe_LgLLguLng_geneLal procedures—|t

LIS~ A~ >~ B~ & pu s~

wi l|l be appreciated that @dRHgh the general net hods|Cmpd
depict the synthesis of corfpounds of general formulal #
VII{, the foll ow ng general methods can be applied to
al Il conpounds and subcl agsgs and species of each of

t hgse conpounds, as desgﬁ; herein. [00176] GCenera
Metlhod A: Acyl ation of “Sni nes R1)x (R1)x (NzZNomi HN
R2|O// i Et3ANHN R2 IN . 1~02LC1 DMF NNY O'Ar1l
Sg RARAOVII-i Schems 14 - 164 WO 2005/103050
PCT/ US2005/ 011358 0. wfﬁnl of ami ne, and 0.5 mmol of[I-229
acijd chl oride were di ,o] ed in 2 nL of anhydrous

DVF. 0.75 mmol of Et3N'was then added to the reaction
m xture, and the = re was stirred at RT for

ovgrni ght. After [go tion of the reaction, EtOAc wa$
added, the organlc“layer was washed with H20 and
brine, and was then dried over Na2SO4. Renoval of th¢
solivermt—gave a sotTd, Vit=1, Wiith was further
pur|i fi ed by

U

%#
0

11-230
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preparative HPLC. [00177] General Method B: Acyl ation

of

amines (RL)X (RL)x Il~~ 11l HNRNR6 . Z', N

woooR203@80 NH + N + Arl' 1~ OH ~N // CCP " k~~ Ne@&r/1S208%1011358

S 0-5=0 OR4 S O BtSO02CH3 VII-ii

of
aci

ad

Schene 15 A m xture

Bt SO2CH3 (preparati on descri bed bel ow) (0.25 mmol),
d (0.25 mol), and Et 3N (0. 35mvpl) was refluxed in
dry THE for about 20 mn. Amine (0.25 mmol) was then

ed to . the re

nd the m vture was
Ro—-Re—mxXture\Was

r ef
con

luxed for 18 h. After ’umixture was
centrated, EtOAc (5 nl) S added., and the organic

Cmpd
#

pha
anh
VI |
[ OC
(R1
30
Sch
4
m d
add
m X

se was washed with 2 M NaCH and dried over

ydrous MySO4. Renoval of the solvent gave a solid
-i1, which was peFi f| ed by preparative HPLC

178] Ceneral Met % Acylation of amnes (R 1) X
)X N - NCNN KN 4,220/ 1 S02Me N/ / O
NH2 HO \ Et3N, THE N iH Eﬁvx@ye 160C, 10 min

eme 16 [00179]
) and Bt-SO2Me mtol) are conbined in a
rowave reaction vessel. Anhydrous THE (2 L) is
ed followe iethylamine (2 mmol ) and the
ture heated~oys rowave irradiation

(¥ mwl ), carboxylic acid (1. #1-232

11-233
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-165 WO 2005/103050 PCT/ US2005/011358 at 160C for 10
m nutes. Product is isolated by precipitation
wo edoso0dony addition of acetonitrile, or by prRPOHUS100VE11358
HPLC. [00180] Standard protection and deprotection of
am no and hydroxyl functionalities: [00181] Cenera
Met hod D Protection of amno groups ~O NH2 OO 'J~

Ari OH+ O- OINNHO1 OH OOA O Scheme 17
[00182]—0. 25 mmol of amne, 025 mol—of Boc—anhydri-de

L = oot

were mxed in 2 nL of aphydopHg CH2C12. To the Cmpd
reaction mxture. 0.75 mol of Et3N was added and the| #
m Xture was stirred at RT for overnight. The sol vent
wag evaporated to give the Boc protected an ne.
[00183] Ceneral Method E: Deprotection of

Bog- protected am nes [00184] To the Boc protected
arﬁne(O.ZSmmI)ins\%gg, 2 nL 4N HJ in dioxane
wag added and the realty/on \i-Xture was stirred at RT
forl 30 m n. ThEtxgolvent rated to give the [I-235
free amne pr . l[00185] Generaf Met hod F:
Pratection of phendl s and al cohols ~O OH~ 0
pyrlidine O Ar1(OH+ OAri OHOO

11-236
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Schene 18 [00186] Hydroxy acid (2.5 nol) was stirred
wWith acetic anhydride (0.57 nL, 6 nol) in pyridine
w@ 2095)10305@r ni ght and t hen evaporated i n vacuo.PdEs2005/011358

resulting oil was partitioned between Et QAc and 1N

HC

and the resulting organic |ayer washed

successively wwith 1 N HCl, water and brine, dried ove
MySO4, and evaporated to dryness. [00187] Genera

Me

r

a
phé

hod -G Deprotectionof—acetylated—phenols—and

pohol's  [00188] The acebyhomiPt ected al cohol or
bnol  (0.25 mmol ) was dissolved in EtQOH 0.5 m 2N

Cmpd
#

Na(
1h,
sol
DA
puf
phé
nm
suy
Tri
an(
oVv{
res
cofl
chl
m >
(ofo](

DH was added and the mixture was stirred at RT for
The - 166 WD 2005/ 103050 PCT/ US2005/ 011358

vent was evaporated and redi ssolved in

-/ CH3CN/ H2O, and subjected to preparative HPLC for

i fication. [00189] nef al hod H. Preparation o
stituted benzal dehyde (

2nyl acetic acids |

Dl ) and zi ng-ihvodi de (10 ) e dissolved or
spended i n hnﬂ,dr us acetonitrile (5 - 10 nL).

met hyl si | yI™¢y gide (12 nmmol) was added dropw se
I the m xture stirred at roomtenperature

brni ght. The m xture was rotary evaporated and the
5i due di ssolved in glacial acetic acid (2 nL) and

icentrated hydrochloric acid (3 mL). Tin (I1)

(62 Bmal

11-238

orirde—di hydrate (IZ nmol) was added and t he
ture heated to reflux for 1 - 2 hours. To the
Dl ed m xture was added water (20 nL) and the m xtur

wag extracted with nethylene chloride (3 x 15 ni).

The extracts were
and dried over
t he product
[00191] Cen ; v
rofyphenyl acefi ¢ dcids [00192] Sig
benzal dehyde (5 mmol) and zinc

awi th water (x 2) and brine
iThe ution is concentrated an

o

ide (10 ng) were

di gsoved or suspended in anhydrous acetonitrile (5 -

10

m.). Trimethylsilyl cyanide (12 mmol) was added

drgpwi se and the m xture stirred at roomtenperature
overni ght The

D

11-239
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m xture was rotary evaporated and the residue
di ssolved in glacial acetic acid (2 nL) and
w@ovseeos@t ed hydrochloric acid (3 nL) and t heP@i/K$200%011358

heated to reflux for 1- 2 hours. To the cool ed

m xture was added water (20 nL) and the m xture was

extracted wth nethylene chloride (3 x 15 nL). The

extracts were washed with water (x 2) and brine and

dri

pr (
Al

ed over MySO4. The solutionis concentrated—andth
pduct precipitated bycgﬁ$b&hpn of hexane. [00193]
hough the preparation of certain amnes are

Cmpd

des
val
dej

pr ¢
EX|

1.9g, 0.10

5cri bed below, it will be appreciated that a
iety of alternate am nes can be prepared as
5cri bed generally below and can be utilized in the
epar ati on of conpounds of the invention. [00194]
PERI | VI ENTAL PROCE S: H[OO ] Preparation of
1- N%thanesulfonyl),e, ot %ﬁﬂe (Bt SO2CH3) :

d Sol of benzotriazol e

D196] To an,
arl pyrldlne (12.0 g, 0.16 nol) in
8 was added net hyl sul fonyl chlorid

tol uene (1

{3 m, 0.12 nol) in toluene (30 nL) dropw se. The

ture was then stirred overnight at room

ifd OH HO

erature. EtOAc (150 nlL) and H20 (100 nlL) were
ed, the organic layer - 167 WD 2005/103050

11-241

D

8 Was separated, SUcCCessively washed
h water and brine, and dried over anhydrous MSO
val of solvents in vacuo gave Bt SO2CH3 as a white
id. [00197] The synthesis of certain exenplary

ilds is described below. will be appreciated tha
pr%b”h@d

e@ccording to the

ariety of acids c n?pe
genmeral nethods .desr-{bed &l qw. [00198] Preparation

i di n- -yI) ﬁropoxy)-phenylacetic
h3 O+ N THE Boc 1-10 N, Boc Boc

3-(3- (N

b

11-242
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O~ O2N NaOH HO O/ McOH O Schenme 19 [00199] Met hyl
3- hydroxyphenyl acet ate: 3-Hydroxyphenyl acetic acid
W@ Z®530150 0.5 nol) was di ssol ved in net hanol ¥ED0S29L5/011358

Concentrated sulfuric acid (2 nL) was added and the
m xture refluxed for 5 hours. The sol vent was
evaporated and the residue dissolved in ethyl acetate
(1000 nL) and washed with water (2 x 600 nL) and

bri

neand dried (MygSO4). Sol vent—was—evaporated-to

af

quantitative yield). 1H NVR (500 Mz, CDC13) S 7.2

ord net hyl 3- hydroxyggﬁﬁ%hﬁ@etate as an oil (82 g

Cmpd
#

(1#H, t), 6.9 - 6.75 (3H, m), 5.5 (1H, br), 3.75 (3H,

s),
3
3_

tri

azodi car boxyl ¢
regoved and
tenperature overnight. The solvent was renoved by

TH% sol ution of 0.409g (2.4 mol) nethyl
y

2]
N0, {0
N-Boc-piperidin-4-y|-éré%§ggpm nd 0.645 g (24.6 nmol)
addgd

3.63 (2H, s). [00200] Met hyl
3- (N-Boc- pi peri di n-4-yl)-propoxy) - phenyl acetate: T

dr oxyphenyl acet at e 9 (20.5 mol)

phenyl phosptitge was

: 7 S'opr opyl '

_atln Cslowys then the ice bath was
5" réaction mxture was stirred at room

t 4

ary evaporation, the residue was dissolved in 2 nL
hyl ene chloride and was | oaded on a silica ge
um and, the product eluted with 80% hexane and

T1-244

t he
Wac

tethyt—acetate—vethyt

3- (N-Boc- pi peridin-4-yl)-propoxy)- phenyl acetate

5 g, 62% was obtained. 1H NWMR (500 MHz, CDC13) S
m 2H), -168 WD 2005/103050 PCT/ US2005/ 011358

[gm 2H) , L46(s,9?%;&f6(d,2m, 1.7 8(m 2H)
7 (t b 3.58 (s, 23 st 3H), 4.05 (m

6 \ (#d

(

3H), 7.1 TH) . [ 00201]

IMRErtd yl ) - propoxyy- phenyl acetic

(3=

Boc- pi peri di n¥4-yl) - propoxy) - phenyl acetate (0.5 g,
mol ) was dissolved in nethanol, and 2N NaoH (3

) added. The reaction was stirred at 60 C for 2h,

extracted into ethyl acetate and the organic

n the solution was adjusted to pH 6.5, the product

11-245

phg
3-

1Ise was dried by MpJSO4. Renoval of sol vent reveal ed
3- (N- Boc-

11-246
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pi peridin-4-yl)-propoxy)-phenyl acetic acid (0.30 g).

1H

NVR (500 MHz, CDC13) 8 1.02 (m 2H), 1.25 (m 2H)

waz2®5/1¢350 2H), 1.65 (m 2H), 2.57 (m 2H), 3. 3BCT/D$2005/011358

1H),

(m
3-(

3.75 (s, 2H), 3.95 (m 2H), 6.63 (m 3H), 6.98
1H). [00202] Preparation of
3-chl or o- propoxy) - phenyl acetic acid POOH ClI "' ~Br

MO C O-~Cl iNNaOH O ", Cl z z K2CO3, acetone /

di

xane HOC Scheme 20 [ 00203} Methyl

3-(
hyg

3-ch|oro-propoxy)-phe@xhﬁQ@h@te: Met hyl  3-
roxyphenyl acetate (87 g, 0.52 nol) was dissolved

Cmpd

in
0.5
(73
was
1-H
t hg
m X
The
col
el y
to

2
H

o~ R R

wl—lt-i'/'\/\
~ 0

it
(53

tenperature for 45 mquup

of
f or

and dried. 3-(

dd)

3.70 (2H, s), 2.25 (2H, m. - 169 WD 2005/ 103050
PCT// US2005/ 011358

acetone (500 nmL). 1-Bronob- 3-chl oropropane (55 ni,

6 nol) was added, followed by potassium carbonate
g, 0.53 nol) and acetone (100 nlL). The reaction
heated to reflux. After hours, nore

r ono- 3- chl or opr opanes(5 nmol ) was added and
reaction refl uxed gr’a furd her 24 hours. The

ture was cool ed, fi red and rotary evaporated.
product wés., ed by passage over a short

um of S|I|ca|g§l 50 g: 135 mm dianeter col um)

ted with hexanes™ arfd 30% et hyl acetate in hexane,

afford nethyl 3-(3-chloro-propoxy)-phenyl acetate

0g, 95% as an oil. 1H NWR (500 MHz, CDC13) 8 7. 2!

, dd), 6.93 - 6.85 (3H, m, 4.16 (2H, t), 3.79 (2H

11-247

\"Al

373 (3H,—s),3762 (214, S5), 2728 (Z2H m.
204] 3-(3-Chl oro- propoxy) - phenyl aceti c acid: Methyl
3-chl or o- propoxy) - phenyl acetate (12.7 g, 52.3

) was dissolved in dloxane (25 nmL) and 1N NaCH

nm.) was added. The8n1xxure was stirred at room

N acidified by additior

~(6o nL A white precipitae
med whi ch® tered, wa with i N HCl, water
- propoxy) - phenyl acetic acid
. ¥R (500 MHz, CDC13) 8 7.25 (1H,
, 6.93 - 6. 85 (3H, m, 4.11 (2H t), 3.79 (2H, t),

=

11-248

11-249
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[ 00205] Preparation of
2-chl or o- et hoxy) - phenyl acetic acid i, ,Br i0 OH Cl

3-(

WO 2080@305CI 1N NaCOH HO2C O-~Cl

K2C03, acetone-' Schene 21 [00206] Met hyl

3-(

2- chl or oet hoxy) - phenyl acet ate: Met hyl 3-

hydr oxyphenyl acetate ( 10.8 g, 65 mmol) was di ssol ved

in
66 ,

acetone (120 nmL). 1- Brono-2-chl oroethane (5.5

cet one di oxanePCTXUS2005/011358

1 h +
dded,—foll owed-by potassivm—earbenate

q
{
g

(1.1 g, 73.6 mml). Thecoapehh®n wWas heated to

r ef

lux. After 24 hours, mre 1-brono-2-chl oroet hane

Cmpd

(11 m, 132 mml) was added and the reaction refluxe

f on
fil
pur

el yted with hexane, and 30%o et

to
an
Met

nmol ) was di sS

(5.

a further 24 hours. The m xture was cool ed,
tered and rotary evaporated. The product was
ified by passage over aoshogim\ﬂlnn1of silica gel
t

acetate in hexane,
afford net hyl 3- ROXY) - phenyl acet at e as
oil. [00207] 3-( Ionoethoxy) phenylacetlc aci d:
hyl 3-(2-ghl gro- ¢t hoxy)- phenyl acetate (7.0 g, 32.
sd™ n et hanol (40 nl) and 6N NaCH
5 nm) was addeciThe m xture was stirred at room

tenperature overnlgﬁt then acidified by addition of

6N
f or

hydrochloric acid (5.5 nL). A white precipitae
med which was filtered, washed with 1IN HCl, water

11-250
¢

an

t

6.
Et I
by
Wac
br @
I ec
wayg

dried—3-(3-Chtoroethoxy)- phenyiacetic acid (6.5
99 % . 1H NWR (500 MHz, CDC13) 53.55 (s, 2H), 3.75
2H), 4.15 (t, 2H), 6.78 (dd, 1H), 6.80 (d, 1H),

4 (dd, 1H), 7.16 (dd, 1H). [00208] Preparation of

. §
- Bt hoxyphenyl aceti c acid 00209 Met hyl
- 6

t hoxyphenyl acet a e,
4 g, 38.5 mmmol)

yl brom d .k
potassiunSﬂ%
heat ed t O~ % X. After 24 hours, nore ethyl

mde (3.55 m., 46.9 mol) was added and the
ction refluxed for a further 24 hours. The m xture
cooled, filtered and

th gir oxyphenyl acet at e
S ssol ve n acetone (50 niL).
, 46.9 mmol) was added, followe

te (6.37 g, 46 nmmol ). The reactiop

§1-251

11-252
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r ot

ary evaporated. The product was dissolved in ethyl

acetate and the solution washed w th saturated sodi um

whewanmosate (2 x 50 nmL) and brine

Renmoval of solvent reveal ed nethyl
3- et hoxyphenyl acetate as an oil that crystallized
upon standing. 1H NWVR (500 MHz, CDC13) 8 7.25 (1H

dd)

(2H—s)—1.45 (3H ). 170 - \WD 2005/103050

, 6.87 (3H, m, 4.08 (2H, q), 3.73 (3H s), 3.65

and dri ed POyBNY5/011358

PCI
Met

Vo OO T O OUOY

[/ US2005/ 011358 [ 0021Qndokhdoxyphenyl aceti ¢ aci d:
hyl 3-ethoxyphenyl acetate (7.5 g, 38. 6 mol) was

Cmpd

di
add
f on
hyd
whi
dri
(54
( 2H
H2
-
[ OG
3-
Met
(185
andg
nmol
sol

t hen evapor at ed. Thessolfd residue was partitioned

bet

W t

and dried (
i sgl ated as a
MH4, CDC13) S 7.12 (1H, dd), 6.7 - 6.6 (3H m, 3.71

bi gar bonate (150

solved in ethanol (15 nmL) and 1N NaCH (40 nL) was
ed. The mxture was stirred at roomtenperature
30 mnutes then acidified by addition of 1N
rochloric acid (45 nL). A white precipitate forned
ch was filtered, shied wpth 1IN HCO, water and
ed. 3-Et hoxyphe cebcyackd (6.4 g, 92 9. 1H NM
S/7-20 (¢1H, dd 8 (3H, m), 4.0
, 1.4 (3H, t H2N COON SOCI 2 °
£ ridine MOH cl2 HH MOSO
CO2Me NaOH"M O8O | j COOH Ao- Et OH Schene 22
211] Preparation of
Met hanesul f onyl am no) - phenyl acetic acid [00212]
hyl 3-am nophenyl acet ate: 3- Am nophenyl acetic acid

11-253

.5 g, 010 ot ) wWas suspended I n nmet hanol (150 L
cooled to 0 C. Thionyl chloride (11.2 ni, 0.15

) was added dropw se under stirring. A clear orang
ution was obtained, which was stirred for 4 hours

ween et hyl acet

et T ) ,and saturated sodium
Nand/ t he—oxngan] ¢ phase washed
100 nL), and brin
Met hyl 3-am méphenyl acet ate was
Wi oil. (14.1g, 83% . 1H NWR (500

1%

I-254

[1-255
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(3H, s), 3.55 (2H, s). [00213] Met hyl

( 3- Met hanesul f onyl am no- phenyl ) -acetate: Methyl 3-
wa@pdosopdeenyl acetate (2.26 g, 13.7 mol) was di BGDUY®AS/011358

in dry nethylene chloride (20 nlL) and cooled to 0 C

Pyridine (2.2 nL, 27.2 mol) was added fol | owed by

dropwi se addition of nethanesul fonyl chloride (1.3 niL,

16.8 mmol ). The m xture was stirred at 0 C for 1 hour

an t-ure-for 3-hours—then—poured—into
100 L of saturated sodbgﬁ;tpgﬁﬁ@r bonate sol ution. The/CmPd
organi c | ayer was washed wifh saturated sodium #

bi ¢arbonate (100 nmL), 1IN HO (2 x 100 nli) and bri ne.
Driied over MSO4. Sol vent was evaporated to reveal
mef hyl 3- (et hanesul f onyl ) phenyl acetate. -171 WO

2005/ 103050 PCT/ US2005/011358,, (3.36 g, 100% . 1H NWR
(500 MHz, CDC13) S 7. 329(1Ij,—dd), 7.2 - 7.1 (3H m

6.%57 (1H, s), 3.72 ( 79 3.64 (2H, s), 3.02 (311,
s).| [00214] 3-( f ghyhamino) - phenyl aceti c 11-256
acild: Met hyl anesu‘i no) - phenyl acet at e
(3/36 g, 13.8 s dissolved in ethanol (16 nl)

——e,

and I'N NaOH (30 nL)'ﬂadded. The reaction was stirred
fol 1 hour, then IN HCl (50 nL) and water (50 niL)
were added. The product was extracted into ethyl

acetate (3 x 50 nL) and the combined extracts were

wasted—wtth—water and brine and dried ( MgSU) -

Renoval of sol vent afforded

{0108 han esanefdirSyhiphie Mettadeloge: acid (2.90 g, 929%.

1H NVR (500 MHz, Q d6). » 12.32 (1H, br).. 9.69 H
bF90104] zeThe(CBmpoa%/s,s ofﬁﬁfon(ezwn Y b?.mﬁpaf%%n %ﬂl?m&f}% tpethods

bt s iicetin (B Forbflogdde coipount M Hlsticd by e
L g@kdraDsbheanes' belowy aBOTMepEpiEating SaTipiesthat'fodoH Scheme

L0831 edismen gy esnste! o fordrspaging compounds of

formula I-A.

(R")x (R«

s N7\
|
)\ 7 HN)\ 7 R2

HN Flz? EtaN
e S 'Q\I‘ —— . S | 3
NH + 3= ~Cl -R
@ R DMF { )/N\@
X1"‘X2 X1_X2
1 2 Formula I-A
Scheme 1

[00106] Specifically, as shown in Scheme 1, the intermediate amine 1 is reacted
with a desired acid chloride 2 in the presence of dimethylformamide (DMF) and
triethylamine (EtzN) to yield desired compounds of formula I-A as described
generally and in classes, subclasses and species herein.

[00107] In certain embodiments, for compounds of formula I-A, Q1 is CO, and R®
is QZ——Arl, wherein Q2 is (CHR6)q, wherein R® and q are defined generally and in

classes, subclasses and species herein. Scheme 2 below depicts a general procedure
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yl)thiazol -2-yl) acetam de [00216] Met hyl
2- (3- ner capt ophenyl ) acet at e:

wQ@2¢o3Amescapt ophenyl )acetic acid (1.0 g, 6.0 PEDU2008611358

di ssolved in dry nmethanol (40 nmL). To this solution 10
drops concentrated sulfuric acid was added and the
reaction m xture was heated to reflux for 36 hours.
The reaction rrixture was then concentrated to about

hal f the vol une luted with yl ~acefale 3
ofcgéhﬁ Ierep%r?f@n vfe@ﬁawuwlwf forpiad! g‘d f Qhfs coan RS-
? O('CS{R?n then dried over sodiumsulfate
and concen r at an oil, 0.55 g, 3.0 nmol, 50 %
yi el d (R'H NVR 500 MHz (CDC13) 7.05 ppm 3H m Gr§3
ppmy7H, m 3.53 ppm 3H, s; 3.38 ppm 2H, sy 0217]
Jﬂ L7 2-(3; chl or osyl f onyl phe&gyl ) acet at e: I\/bt)ﬂ L 2- (3- i
n’é'?' ptgph@nylg aﬂ,\p (0.558, o3. 0_mmol ) v
di ssolyeg N 1 etoni fYi Fg andpot assi um nit ?7a1NeTr(J*Ar1
(0.76 §>7.5 nm)I)o o added dhd the reaction m xt&r
cooled to O C. To th| s suspension sul furyl chlori de
vvas added (0.6 %8@ nmmol) at 0 Cand - 172 WO
2005/ 103050 PCTV;@ 7011358 the reaction m xture g, o
s let warmto roomtenperature and stirred
overnight. A solution of sgdnuénmizd sodi um bi carbonate

was added fol |l owed by ethyl acetate (100 nL each)
THW108h arf pecifiegldy, anakowmihBehena b thy intramediefeamias érlS reacted

S5 e R o

rrtEtZNﬁ@ RelNdeditdd dbmpbubds Sermdll-iA; as?deZ&%ﬁrgené}hlly and in
3H, s. [00218]

(Bhﬁeh,)ﬂﬁ]?@ﬂffsaﬁ@}d Sﬂﬁﬁ@hyﬂ)ﬂnﬁcetl c acid nethyl ester:
o 4R YRS e

S ebmpbwaids bf fdrmBntval ) of 2M et hyl amine in THE was

added. Let stir at room tenperature 30 minutes, cooH
diluted with ethyl acetate and the organic |aygrs

washed withSmM®Es% ci t Bf id, brine, dried ovd g
SOdI u te and conc ht/ GQDHio an oil. __0.28 g,
%yield. 1H 500 MHz N2 ppm
2H m N)’IN ppm 2H, ppm 1 ; N
3H, s; 3.67 mgsws2H s L?C Fépm 24 m 1 07Hppm
311, t.
M. Alvarez, D.
Fernandez, J.A. Joule,
Synthesis, 1999, 615- ~ NH»
620 N
S
1. DPPA, EtgN, 'BuOH N
> x(R) lk/)\
2. TFA, CHoCly N m
1-a
Scheme 3

[00110] Scheme 4 below shows a general method for preparing intermediate

compounds of formula 1-b.
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[00219] (3-Ethyl sul fanmoyl - phenyl)-acetic acid:
( 3- Et hyl sul fanoyl - phenyl )-acetic acid nethyl ester

W@ 200280350 1. 1 nmol ) was di ssol ved in THE and LP@HUS2005/011358
hydrate (63 ng, 1.5 nmol) in water was added. The
reaction mxture was stirred at roomtenperature for
4 hours and then diluted with ethyl acetate and 10%
citric acid. The organic |ayer was washed with brine,
dried over sodiumsulfate, and concentrated to a N NH;
solid. 0.25 g, 1.1 mol 99%yield. 1H NVR 500 Mz \

S

(DMSO) 7.7¢Nppm 1H, $; 7.70 ppm 1H, m 7.50 ppm Y
311 {1 ppm  1H 7§ br,.s; WPodBRIR: acih S 2.

1 'NH olypho i€ a .
24 M ppm Bk El fo |onﬁbf—:k‘;;\N

3- (3- (N Bot- pi peri di n-4-yl) - propoxy) - phenyl aceti N~ N
acid -173 WO 2005/ 103050 PCT/ US2005/011358 OH H2, -
Pdg Gt 6BPO£0 fi AcOH HN NaCH, di oxane HO | NBocl-b CH
~ machdl dd 32003, Dl AD 10 Me02C THE N. Boc NaOH 0 MeCOH
HRZ®%213 Schenme 23 [ 00221]

3-Pi peridin-4-yl-propan-| - o&.n4:Pyridi nepropanol (10.0
g, 73 mmol) was dissol vedois%heére;zgi al acetic acid (50
mM)0111D % Sdlehmed betowshoas bgenerdl. methdd fmprepdeg intemakdiate
the m xture_hydrogenated under 50 psi hydrogen gas for
6°%I‘H9%‘?nd?l‘?gf9ﬁ!@?§au?'§' was filtered through Celite and
the sol vent renoved by rotary evaporation. The crude
product 3-piperidin-4-yl-propan-1-ol (acetic acid

salt) was %gednas obtained. 1H NVR (500 Mz, B A
6.3 (er\ 3(65 (2H t), 3.36 (2I—CI, m, 2.79 ( E t ) —CONH,
2. 034 (IBHT +  HN R N

x(%) \N//Kﬁ 2 NH.o TMI;—’ x{ )KN//KN

M. Allegreti et al., Org.
Proc. Res. Dev., 20083,

7,209-213 y /\TNHZ
—lizs—s-* x(R") (\/\?
pyridine lN/*”
1-c
Scheme 5
[00112] Scheme 6 below shows a general method for preparing compounds of
formula I-B.
(R")x (R")x
i i

"N = Xz I?z .01; ———»EtSN "N = X F'{Z 3

{ 7/NH + R3™ ~Cl DMF ( 27/N\Q1/H

XS XS

5 2 Formula I-B

Scheme 6
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1.85 (2H, m, 1.7 - 1.3 (7H, m. [00222]

3-(N-Boc- Pi peridin-4-yl)-propan-1-ol: The crude
w@2@spesdi n- 4-yl - propan-1-ol (73 mmol) was dPGBHUR2008011358

in dioxane (100 nL) and 3N NaCH (25 nL) was added to

give a pHO solution. D -tert-butyl dicarbonate (16.0

g, 73 mol) in dioxane (35 nL) was added dropw se,

with sinmultaneous addition of 3N NaCH to nmaintain the

" EadaBEl Sor@Eelin s Shres Iy Sehginent & iksemytia dng g eacted

e% r a%{:k{% (Se%&gvl&%% et ﬁ@?zgﬂc}:g{ég e 3%@?%’%%%’?‘9%@5@) and

c Cﬂ‘éﬂhy]ﬁdmeXE&B]O tcs yiekt desived badpaintlk of fuatnaia BBds ldesanided
and dr| ed (MgSH4 Re aI f sol ent afforded 20 ¢
c BERfER ]f)’r%’édﬁf’lasﬁa e FReIC@a 5P%i 1 i ca gel

0 [ 3

m ngi&f %%@Héﬁn(e%%gﬂn%t% rf?x‘z&mlﬂ (l:lgdsZé():ftrlg)%?%slgk 9?131s Co, )and R
eim?edAud twhefO0 Qftis €HR®)gfwhehx Biend g@% defopgl gem@r@lémwd in
80% et h acetate in h xane e
pplaﬁ,sgﬁ, s{llb%lps%gn 5CIgS aregls %ﬁgﬁ&g ét%ef% gﬁuf:tg §§eg?r|ayp1)ocedure
( %& tRe gx‘ep&%%n ofléd nd$QBeMdd’ is C@@%&R3 1s @20NA Abherein Q® is

t), 69 (2H, dt), 1.7- 1.5 (4H, m, 1.47

(9@HRS));14-13(5HIT) 112(2Hrr)-174V\D

2005/ ]YRL 3050 PCT/ US2005/ 011358 [00223] Met hyl A1
Boc- pi peri di n-4-yl)-propoxy) - phenyl acet & To
a tion of nethyl 3-hydroxyphenylacetate (“b 09 g,
2H|4 I ) R3- (N Ni peri di nR® 4-yl ) - propanh? (0.9 ps
g, h) an |’bhenylA BHi ne—{0-645, RPN A
I) g(n THF, was a§i ed diisopropyl_ azodi car box ate I 9
at 0 Cslowy, the®the ice bath wasNr&foved and the ©

reaction m xture was stirred at roo %og’ erature

overni ght. The seso&it was renoved fie resi due

w%s di ssol ved in _methylene chloride (2 nL) and Ioadleq;
a silica gel Sol umn. Thé product was eluted with

20% et hyl acetate in hexangehetn%'pfford met hyl

3- (3-(N-Boc- pi peridin-4-yl)-propoxy) - phenyl acet at e
(Q0E1g] SEKfically HshRw( G0 Schdre 7 ctém@ mgtiate gRine Ay reacted

3 e g g Ty
( MEt:Ro yibld desitéd codpdundd oflforindd, I’-Bis described generally and in

classes, subclasses and species herein.
[00116] Scheme 8 below shows a general method for preparing intermediate

compounds of formula 5-a.

H
N
o) Br \S\INl/ \Rz
/\/i) )SJ\ Ethanol / reflux
1 { N
«(RY T //KN + HNT “NH «RY K /kN
N H R? H
5-a
Scheme 8

[00117] Scheme 9 below shows a general method for preparing intermediate

compounds of formula 5-b.
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3-(3-(N-Boc- pi peridin-4-yl)-propoxy)-phenyl acetic
acid: Methyl 3-(3-(NBoc-
WEREenowsn- 4-yl ) - propoxy) - phenyl acet ate (0.5 gPCI/DS2005/011358
nmmol ) was dissolved in nethanol and 2N NaOH (3 nlL)
added. The reaction was stirred at 60 C for 2 hours
then the solution was adjusted to pH 6.5. The product
was extracted into ethyl acetate, and the organic
phase was dried by MJSO4. The sol vent was evaggs&at ed
to affordggd-(3- (N

Boc p| peri 234 - yI) pr opoxy) phenyl aceti c NCi 0. 30

(500 MHz /%[l/)& AHPAE2 (m , 25 (m Se
2!“6” €55 ¢m 2H) (m 2R 27 2p, 2 3. 3
(m 11M), ﬁs 75 (s 2ro 3.95 (R° 21-1), 6N63 (m 3fprpholine

6. 98¢.6 Noun} i1, [ 00224] The synthesis of certain
exenphradeyroraldt [eee, ¢glescr i bed general |y above in
Schefe¥5795 13) are descri bed nore specifically bel ow
It will be apprecigtedh,that a variety of alternate
am nes can be preQafed accordl ng to nethods kno
the art and can jdet zed in the preparation
conpounds of nvention. Additionally, al
certai n eROMCARY facids ar EHERT ibed iy i |
bel ow and in §$he|=res 14-23, it wll be appr%m)aﬂed
that a variety of alternate acids can be prepared
according to nethods known in the art and can5be
utilized in the preparationSdfemmfpounds of the

ﬁ@ﬁéivy FSeBReTbelgus shovu hecnopTymsipRA s PP sRounds of
G.de (A): -175 WD 2005/ 103050
PCT/ U82005/ 011358 O Br S EtOH N N H2ZN NH2 refl ux HN

NNH H®)x A [00226] A mixture of (R")x
2- Briofiw | - (1H pyrrol o] 2, 3- b] pyri di n- 3-yl ) - et hay6h
(pr d according to Galvez C. et al, J. Hetl em
2N p4¥1-423) (2.2 g, 10.5 lﬂﬂbl) andHNhi gurea R
(0. 55, % Hmol )+ waspd®atied in GEANGl (60 Xo \_ RO
refl ux oﬁ s—>/<7/ Q
1
6 2 Formula I-C
Scheme 10

[00119] Specifically, as shown in Scheme 10, the intermediate amine 6 is reacted
with a desired acid chloride 2 in the presence of dimethylformamide (DMF) and
triethylamine (Et3N) to yield desired compounds of formula I-C as described
generally and in classes, subclasses and species herein.

[00120] In certain embodiments, for compounds of formula I-C, Q1 is CO, and R®
is Q>—Ar", wherein Q” is (CHR6)q, wherein R® and q are defined generally and in
classes, subclasses and species herein. Scheme 6 below depicts a general procedure
for the preparation of compounds where Q'is CO, and R? is Q>*—Ar!, wherein Q%is
(CHR®):
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hours. The reaction m xture was cooled to OC with and
ice-water bath, then the solids were filtered and
wa@lei0sdooso gi ve PCT/US2005/011358

5-pyridin-4-yl-[1,3,4]thi adi azol -2-ylam ne as a tan
solid. (2.5 g, 83%. 1H NVR DMSO 12.234 (s, 1H), 8.92
(bs,2H), 8.34 (m2H), 8.10 (s,1H), 7.26 (m 1H,),

7.08 (s, 21H) NN | HOIl NNS + O1%S02Me N S 0j HN

N~ Et?il\l, THE HN N~ " v v NH2 mcrowave H 160C, 10

mn B %cheme 24 [00227] (R

2-PI1 I-N-[4(1H-pyrro|o[23b]pyr|d|n3yl) INI/ZOI-

2: cet de B) . Pz

H N, 2 RS

4-% o[ 2, pyr i di ng ()chl azol - 2- §N 0
WEERY i azol;

I
, Nphenyl Ac doc acid (150 ng, ”107/ A
et N-(l met h@fﬁ&ul fonyl )benzotri azol e (220 Sy,

1.10 mmol) were pl aced in a mcrowave reaction vessel
(Personal Chem st rBySOCFpppsala Sweden). THE (2 nlL) was

added foll owed by trfethyl amipe (0.5 nL, 3.59 0 b

and the m xture headted in the sealed tube at 160 C for

10 m nutes. Upon cooling tSehéemit enperature the

reacti on was concentrated to 1niL and t hen

atQ34] t rInesifigady.8 éijW]Q Mt)heg}fdi]t @Fe@@g@@te amine 6 is reacted
b
TJ&P e gb ('5!51@% a§1& (Q%lg (()]‘I;J EC[Z rjgfh é%sglrlﬁe ef tlrl)eF % glserﬂce of tr1 (j:thylarmne

WelEt; V) fot )&élddiesﬂmisdmmbomnﬂdﬁof fanﬁulalif-ﬂ ad desalbzbdcgenedlly and in
(150 g, 45%) . VR (500 Mz, DVBO-d6) 0 12.39 (1H,
sflassfi’ Sslécle%se&m} S@C@B Bl d, J=7.91 Hz), 8.27 (m 1H),

7 (ﬁﬂz@l H, Sc‘ireml:‘lzl. BHE6W% )shovgs I\/i% enfzazl l‘lgeéé(?dé%or ?}I\ﬁpﬁﬁ%}_@intérﬁiédiate
3 BGmihound[s ©@0 f&8jula 6-a.

Cycl opropyl -[4- (1H pyrrol o] 2, 3-b] pyri di n-3-yl)-thiazol
-2-yl]-amine - 176 WD 2005/ 103050 PCT/ US2005/ 011358

NH2 | awesson's NH, Br\/u\
SN reagent XN COCH
(RY——— N - »  BY——T _
X NN L 2

N N EtOH
H

I=

S.W. Schneller and J-K. Luo, J.
Org. Chem., 1980, 45, 4045-4048

COOH ~ - NH2
S
N\ 1. DPPA, Ef3N, 'BuOH A
SR N > AR
N ” 2. TFA, CHQC|2 N H
6-a
Scheme 12

[00123] Scheme 13 below shows a general method for preparing intermediate

compounds of formula 6-b.
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HOSN CH2Br SEtOH IN + H2NAN-< Hreflux N N Fi

NN H [00229] A m xture of

wWQ@2@s00050 - ( 1H- pyrrol o[ 2, 3-b] pyri di n- 3-yl) - et he@DO82005/011358

(prepared according to Galvez C. et al, J. Het. Chem

21, 1984, p421-423) (0.90 g, 3.76 mmol) and

cycl opropyl -thi ourea (prepared according to Marietta,

M et al, J. Med. Chem 35, 1992, pl1137-1144) (O0.46

g, 3.96 mol) was heated in ethanol (20mL), at refhyoc

for 4 hours. The reaction m xt u:rr\e was cooled to 0C NH,

with andgoj ce- water bath, thenhg solids were 5

filtered nd dr|edto glveccl pro I 5(1H

P Y- P8k p- 3- i Q% % & x@%‘ i

tan Sl (1 2,2@”@2% &/ wm FoRDEOA2, LC VBRI

1 62m n. 1H NVR (500MHz, DVBO- df6, ppm 12.22 (s,lH),

ehwetkH) , 8,42 (d,1H, J=7.82Hz 8.36 (dd, 1H,

z;{e” 'fdmﬁmt?fil?f)“ 8.00 (s,1H), 7. 2%3 (m 1H),( 6. 12

(s 1H), 2.77 (t, 1H, J=#0 I986(m2I—|) 071(m2m

[ 00230]
rol of 2, 3 b] py di n-
m de—bﬁél—» NN 2 Me

N-Q/CI 0 - 2- phenyl -
3-yl)- M—»Z yl
S~-\ O El\‘PHIII'N@LGJ\_I}ilF

CX~

%D

X

IZ/

Scheme 13
[00124] Although certain exemplary embodiments are depicted and described
above and herein, it will be appreciated that compounds of the invention can be
prepared according to the methods described generally above using appropriate
starting materials by methods generally available to one of ordinary skill in the art.

Additional embodiments are exemplified in more detail herein.

[00125] 5. Uses, Formulation and Administration

[00126] Pharmaceutically acceptable compositions

[00127] As discussed above, the present invention provides compounds that are
inhibitors of protein kinases, and thus the present compounds are useful for the
treatment of diseases, disorders, and conditions including, but not limited to a
proliferative disorder, a cardiac disorder, a neurodegenerative disorder, psychotic
disorders, an autoimmune disorder, a condition associated with organ transplant, an
inflammatory disorder, an immunologically mediated disorder, a viral disease, or a
bone disorder. In preferred embodiments, the compounds are useful for the treatment
of allergy, asthma, diabetes, Alzheimer’s disease, Huntington’s disease, Parkinson’s
disease, AIDS-associated dementia, amyotrophic lateral sclerosis (AML, Lou
Gehrig’s disease), multiple sclerosis (MS), schizophrenia, cardiomyocyte
hypertrophy, reperfusion/ischemia (e.g., stroke), baldness, cancer, hepatomegaly,
cardiovascular disease including cardiomegaly, cystic fibrosis, viral disease,

autoimmune diseases, atherosclerosis, restenosis, psoriasis, inflammation,
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N NH15mn N H [00231]
Cycl opropyl -[ 4- (1H pyrrol o] 2, 3- b] pyri di n-3-yl)-thiazol

WO 200p193080m ne (50 ng, 0.39 mmol ), phenyl acet i BCHUBZH05/011358

(63 ng, 0.47 mmol) and N-(1-

met hanesul f onyl ) benzotri azole (93 ng, 0.47 mmol) were

pl aced in a mcrowave reaction vessel (Personal

Chem stry, Uppsal a, Sweden). 5% DMF- THF (4 rrL) vvas
added fol | owed bytrlethlamnef (0.163 ;

S LDerRESIf. PREIRa PHERTBFTa RS e Bpe i eriiof Girgulbtion

f ﬁfso%ié dﬁ&&h’ﬁtﬁ% bilth ORtefiBR1408s t&si&?@%‘(@é@ﬁﬁl&a@%@a&ﬁecoronary

was concentrate n purified
pwmepatsaf); regndpathy( efecnlel cb/y‘émcurcbn G, adD8& pospgoporasis, Crohn’s

el uted th_ethyl t at

Pt B OHE G B RETERE SRELEr (7 Bbut

t Qm]gb&‘lﬁleﬁfs fle‘E:Bl{%@)@ﬁdngre ﬁ&%l flo%QfeﬁﬁﬁénY 6f Mypertensmn cerebral
opr opyl H pyrrol o[ 2, 3-b] pyrid hi azol

- ﬂasphﬁasarmm@n@ﬁ@ampa@n;;goncmwl agyinzQ psit é@' erectile

P X/ ngsﬁ%%g? élg%%)%?a? ya5cy aﬂélﬁogtﬁ.e n%@c ecceetll pro]af':era%oql 1%}’8@&1‘(1131

t ﬁ%%e@ﬁ@éﬂw kfaRAGER, qkdhbﬁﬁw&@uﬁﬁglmmmb@@ﬁﬁm@ﬁer{db&ﬁhm '

lI'aced in a mcrowave reaction vessel

wer e
ﬁeafsmﬁ@m, sslgrsyase @péf,glutss, ngig eHigrowdy Brmangdis Disgase,

L apdsdeLal (
’?lgil Iz oI Seg eIS IIOE ?Mg&}ﬁg?ﬁ e&sae a? sgk? b
a{O(ﬂl@@] "ansﬁ[l oll’ferré‘mbuﬂﬁﬁentd,lﬂ&rdlm@é icogdition raralinorder is

tenperature the reaction_was_conce at ed
p@ﬂlﬁquéléf%ys bYl@ﬁ@P%lalﬁ’le\‘i%’uﬂ@s ‘P}ﬁ“ﬁn ?élbérrepe uSlo“}lsC%emla (e.g

C t
T B R L
5‘[001@9[} Et Qderiiaglye aAr anodetr aspect af the pfesq:rrtommno(l Itharmgaceutically

0,
BTG IR S T ST

D@Qo‘ég‘gpé)u E{q %éﬁ&%ef(&iéﬁ%aﬁg%pﬁgnﬂgr e]e'ﬂipn%eﬁ gggﬁﬁéceutlcally

7 adebp(ablelddyriers adjGvant bﬁvﬂm:leH)”n cettalzl}:mls)dgngnts 3he;_sg copnpositions

5 Spieniyibisdicomerist o8 oAl welBOfR s, .

MoeL30N SicMill Misobe-appP¥déiated that certain of the compounds of present

invention can exist in free form for treatment, or where appropriate, as a

pharmaceutically acceptable derivative thereof. According to the present invention, a
pharmaceutically acceptable derivative includes, but is not limited to,
pharmaceutically acceptable prodrugs, salts, esters, salts of such esters, or any other
adduct or derivative which upon administration to a patient in need is capable of
providing, directly or indirectly, a compound as otherwise described herein, or a
metabolite or residue thereof.

[00131] As used herein, the term "pharmaceutically acceptable salt" refers to those
salts which are, within the scope of sound medical judgement, suitable for use in
contact with the tissues of humans and lower animals without undue toxicity,
irritation, allergic response and the like, and are commensurate with a reasonable
benefit/risk ratio. A “pharmaceutically acceptable salt” means any non-toxic salt or

salt of an ester of a compound of this invention that, upon administration to a
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S H2ZN NHNH2 | N N TFA, 100 CN N HH [00233] A
m xture of 3-cyano-7-azai ndole (prepared as descri bed
WO pooSxegosPr oc. Res. Dev. 2003, 7, 209) (1.0 g, FCrhusiops/011358
and thi osem carbazide (2.34 g, 21 mmol) in
trifluoroacetic acid (25 nL) was heated in a seal ed
tube at 100C for 2 hr. The brown solution was cool ed
to roomtenperature and poured into ice. The m xture
was then basified with c. NHAOH and ,th,qulglle br own

presiPigHttc 18 cepabls ofgdovidingy sifhes dactbnorindigsoly et eomppupgdeof this

oy, 8 v i sl i . o
urgarinhilsitotily bativafhetabblie Of tdsiye theraff2m@ans that a metabolite or

b idin-3-yl)-1,3,4-thiadi - 2= aImi .3 q, 9
R o L
E . . . @;’_ .
(RS VB ol 5. 1A ISR i3 o)
2[90132] H PhsrmadeutiballyNctepigble Baltsrgiwell Hopwaoie theeeivEonepample,

@) | / THF \ N E ' N .
205 ¥ Fets 7t sty BNs St BEHDUSS BOANS 11958 B ]
NPl Bkl ik, 7] B 10 indoribrbied o bitisfloadsn1-

2-yl)2-(3- nethoxyphenyl)-acetam de [00235] A
sBhypansewivaly acceptable salts of the compounds of this invention include those

5Eléri|'vl:3|-dr%¥ornrl (s)1|1i9 ble %bpéag%r:f{ngio@ga{%ﬁé/ ngiaslan%‘ bAé'séJ] i]ﬂ&}rﬁﬁ&l Gf2"
pharmaceutically acceptable, nontoxic acid addition salts are salts of an amino group
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid, oxalic
acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by using
other methods used in the art such as ion exchange. Other pharmaceutically
acceptable salts include adipate, alginate, ascorbate, aspartate, benzenesulfonate,
benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, citrate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate,
fumarate, glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate,
hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate,
lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate,
nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3-
phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate,
tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, and the like.
Salts derived from appropriate bases include alkali metal, alkaline earth metal,
ammonium and N'(Cy_salkyl)s salts. This invention also envisions the quaternization
of any basic nitrogen-containing groups of the compounds disclosed herein. Water or
oil-soluble or dispersable products may be obtained by such quaternization.
Representative alkali or alkaline earth metal salts include sodium, lithium, potassium,
calcium, magnesium, and the like. Further pharmaceutically acceptable salts include,

when appropriate, nontoxic ammonium, quaternary ammonium, and amine cations
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amne (0.050 g, 0.23 mml ), 3-nethoxyphenylacetic acid

(0.038 g, 0.23 ), triethylamne (0.1 nL) and
w®Be®e2@e30 (0. 055 g, 0.28 nmml) in THE (3 nlL) aneCDNF2005/011358

(0.3 nL) was heated in a m crowave oven for 20 m n.

The brown solution was added to water (50 niL) and

ethyl acetate (50 nL). Brine (10 m) was added to

separate the |ayers. The organi c phase was separ at ed

and hed th t 2 x.50 Th
m@%&@&%{l@ﬂ%@%’ﬂ %%hé Céohﬁ?%%wcfﬁﬂmﬁﬁ éeléﬁes. Hftogphate,
alte W&Eﬁ(ﬁd lefHﬂ%lanaﬁpyl\éﬁﬁ Hege W th methanol (2 x 5

and acetate (2°x 5 nmL). The brown solid
c {ﬂ(lléal edAwd&cdbubabqyndhc pharmagenticellp h¢aeptibleronthesitiogsl of the

duct. (0,.018 2199 .
4P?eaé‘r§m§ﬁns 1 Addp e somesisn f approertieiy pesmiable farmer,
Ha@ﬂkvﬁlt N'ﬁlzvehfalgrwfcﬂz a§u§%d|\ﬁere‘h|1 Qhéﬁbgésodﬁ?%ﬁtald'sgﬁéﬂ@ dBuents, or

50 C, 1 h NHEtOH, "70 G,
[ oﬂ@e]ﬁguld VCth]C dlspersmn or suspension aids, surface active agents, isotonic

aﬁ%eﬁlgsfr%ﬁ;ske Ll‘té%{)%@ﬂf}gg gen?s P ezser:)\,la{J lle%ygoh% lﬂng’ery ll&br?caﬁts and

4tlfe| IH@-I 8 duiteB Y6 tHel paftbukr *db if6tin Besirdd ORerglingfbn®IPharmaceutical
Lett 2003 5023 5025) in

ek eosstaraidition do 3 Martuniiis B ishina Gop Fasteg, Pa., 1950)

¢ AR bioh o BRCl ARE in SRS L B FiByRALY 5ol

mebmpusisoatadkndvapedhaiued” fte the%ﬁteparanommramf @mapt insofar as any
stirred at 50 Cfor | h, V\,hen](/bI dlcated no
scapvenHgnahsarmier gedium 1S ReoTRRAL e, GomROES O theifygntion,

; ?chlg% 8&uc11z§’151;1}1 e ﬁlbg%l&y SREAD BtheWRiRe RGR&Fhg in a

t'"hen ter to afford the desired
pdelkdtecions BRKMMgEUYith arty cbtlh@, cobiye@em6s) off thethermaieytically acceptable

7.12(m. . 1H)., 8. 36 1H), .8. 67 . . [ 00 8. .
AepRo Rt i e Ao bed B S Rnig thd sccpf F i inygption. gome
y %ﬂ&rﬁ@og 8t ﬁﬁteﬁ%ﬁ%ﬁ&h MWs%aﬁﬁaCCuncaﬂy acceptable carriers

| uoro-I H pyrrol o[ 2, 3-b] pyridi n-3-yl) -

eumﬂ&m but(a@e oot limdedtv] Pureskhangass, aldthaer, ehingovwsteanata, decithin,
Qg et sict b iR m pi op e bHigr FeReEoith & pypipnates.

a%ﬁlcnfeo sdrBR dcid, lof pbiashiurh 3B atedparbidlid dloctile mik Qs BN saturated

carbonate solution until the aqueous phase
vegetable faity acids, water, salts or electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts,
colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, wool fat, sugars such as lactose,
glucose and sucrose; starches such as corn starch and potato starch; cellulose and its
derivatives such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose
acetate; powdered tragacanth; malt; gelatin; talc; excipients such as cocoa butter and
suppository waxes; oils such as peanut oil, cottonseed oil; safflower oil; sesame oil;
olive oil; corn oil and soybean oil; glycols; such a propylene glycol or polyethylene
glycol; esters such as ethyl oleate and ethyl laurate; agar; buffering agents such as
magnesiuvm hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water;

isotonic saline; Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as

well as other non-toxic compatible lubricants such as sodium lauryl sulfate and
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pH was around 7.5. The suspension was filtered to

afford 1.8 g free base (75%. H - 179 WD 2005/ 103050
wEONsSUERO05/ 011358 NVR, DVSO-d6: 6.78 (s, 1H)PCBUS2005011358

br, 2H), 6.98 (m 1H), 7.71 (s, 1H), 8.25 (m 1H).

[ 00239] Preparation of

4- (5-Fluoro-1 H pyrrol of 2, 3-b] pyri di n- 3-yl ) t hi azol - 2-

ylamne Br NNaHBr | ~\ 1. BuLi F + | \ HTIPS

Cl NN2. (PhSQ2)2NF NN NN TIPS TIPS TIPS 1. TBAF/

TRfEZneRMM %earatmawelba%qol@‘m%%%?awaﬁl%ﬁmg NEpnty, COfiRg agents,

ﬁ\%e%@“p‘lg H%€@fﬁlgl\%ﬂd& %@n}g e'servat\ves{ﬂn&"aﬁﬁ&é&ﬁité cdn also

[ 6¥06€Hnt in the composition, accordmg to the judgment of the formulator.
5-Brono-|-(triisopropylsilyl)-1H pyrrolo[2,3-b]pyridin

e: Sodium hydride (0.63 g, 25.15 nol) was added in
Sfﬂﬁhfm]po %95‘&99 %g?obﬁztd's h& @’fzﬁ?%&%hﬁ%cgeqmnble c&mz(ao&z)tzons
nnoplas] r o yett anoper astp@cte aamﬂhoct for theggaalmem @r dagsqnémgthe geverity

\-/r\gilsq feb‘?}weaq% e‘%m Leaper Zstolfl %,32{ %Jro%gerl%atm%c}liorder a
aﬁs@@ﬁ’o‘[ﬁﬁﬁs&ﬂ& ) Kﬁtan%n\ﬁﬁ@dlb@@Eled c8hdifibn Gssbeiatedhvith dr
sol'vent was evaporated and the residue was di ssol ve

i mamataet, at Seflamupatomndisorden @ immuaglegicaly mediategedigqyder, a viral

th Et OA
(Aot s P SR o RAIRE b Bl ORGP Efpmoun
bb‘f BihRand, siRFshasyiadepit4kOcEptEMie hiepasigdn tampdifing d

t he desired 5-brono-I -
compound to a subject in need thereof. In certain embodiments of the present

invention an "effective amount" of the compound or pharmaceutically acceptable
composition is that amount effective for treating or lessening the severity of a
proliferative disorder, a cardiac disorder, a neurodegenerative disorder, a psychotic
disorder, an autoimmune disorder, a condition associated with organ transplant, an
inflammatory disorder, an immunologically mediated disorder, a viral disease, or a
bone disorder. The compounds and compositions, according to the method of the
present invention, may be administered using any amount and any route of
administration effective for treating or lessening the severity of a proliferative
disorder, a cardiac disorder, a neurodegenerative disorder, an autoimmune disorder, a
condition associated with organ transplant, an inflammatory disorder, an
immunologically mediated disorder, a viral disease, or a bone disorder. The exact
amount required will vary from subject to subject, depending on the species, age, and
general condition of the subject, the severity of the infection, the particular agent, its
mode of administration, and the like. The compounds of the invention are preferably
formulated in dosage unit form for ease of administration and uniformity of dosage.
The expression "dosage unit form" as used herein refers to a physically discrete unit
of agent appropriate for the patient to be treated. It will be understood, however, that
the total daily usage of the compounds and compositions of the present invention will
be decided by the attending physician within the scope of sound medical judgment.

The specific effective dose level for any particular patient or organism will depend
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(triisopropylsilyl)-1Hpyrrolo[2, 3-b]pyridine as a
white solid (5.2g, 88%.; Mass Spec 355 (M1l).
WO 2B2403050 PCT/US2005/011358
5-Fluoro-I-(triisopropylsilyl)-1H pyrrol o[ 2, 3-b] pyri di
ne: 2.5MButyl lithium (4.4 nL, 10.8 mml) was added
dropwi se to a stirred solution of
5- ?;ogg I -(t7ri2i330pr|opyl silyl)-1H pyrrol o[ 2, 3-b] pyridin
e g, o er 10.mn a
'me A YRrEtY o ﬁa?te@éﬁclpﬂmg B AREsorRy g sl ang p sty of the

F&Ja\%ﬁq cﬁg t Bf o sﬁ@czflé Eorﬁf)&ﬁldaémplg%dcﬂfe‘%'peélﬂc aﬁﬂpos)ltlon

uor benze ul foni m de
mﬁplavfte dhe ageobedypweigho gelmnai k@altln rsexj and dxevef the patieng; the time of
ol vent was apor.a ed th rude
o uBIAFBHOR FOE L RO B TR SETBUONPL e SR gig Pinpound
. nél%zéﬁ‘)the db8i & SRRE Ere¥dehf hrugafed i @tiflion or coincidental

trated under reduced pressure to ﬂlve a residue
whith ithenspecifigspmpdent] ¢mplogsdiad (ike facyora wellfknpwaris ghe medical

- 18 WO 2005/ 1
e AP RE R30I R R b il an
Wbk f18peadbey h Aumah.ve

5-fluoro-I-(triisopropylsilyl)-1H o
ne0136b6 Ble(rﬁl@ﬂ%@e&a@ﬁ) I ghlgﬁgen%‘ Snggn be

29 1
N T
im(llgé%eﬁ%’ T&f@é’gﬁiﬂdllly, 1n£ragert1)toneally, toplcally (as by powders, ointments,
uor o- rrol of
" edropshe byt 3 MRS Qe aaliawu%f e B ey gggrﬁ{hf Seveity of
% 1ﬁ'f%gﬁgrt l% nPuehebd. 1 geﬁ@h @;ﬂb@ﬂm‘}gntsf’ the compounds of the invention

uor o- sopr opyl si IH pyrrol o[ 2,73-b] pyri di ne
( fnag be&dﬁﬂnmtmmld)oralty dﬂ-ﬂﬁre(rﬁérallyrat) dasbge lovels pﬁamt a4 rneg/kg to

and stirred fo or at ed
oo g peprelertlE st st T el e 2 B € 5t et
( 6?(? f &01‘ N8)mdr tinftk fa@ad, to obtain the desired therapeutic effect.
uor pyfrol of 2, 3- b]pyrldlne as a white solid
[1)04571; 18i4pid ddaggs f@pes;for ordyBdadmisteaion)inclugde, but are not limited to,

7p DI\/Se(;} t%)glly ggc‘%g 6“1%%“3471%{181’&’6?@810‘?0%’&%“% Huspensions,

sﬁépfhﬂ@élﬁqﬂﬁ%ﬁ&%&b Zheﬁada]vs)tbmgbmnc@ thk Jighidadoshgefoans may
ine:” Alum num chl oride (0. 48 6 Mol ) was, added

S bomalyn inert dileanty ¢omamenjly lylﬁq:(bw tb«p algsuch as, for example water or other

Clié Ig | Hil.ﬁl r?é %e%tssang]e%ﬁélﬂéﬂ %uéhoas]qu‘ylgiicgohgl E%B}()pyl Alcohol,
ethyl carbonate ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-
butylene glycol, dimethylformamide, oils (in particular, cottonseed, groundnut, corn,
germ, olive, castor, and sesame oils), glycerol, tetraﬁydrofurfuryl alcohol,
polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof. Besides
inert diluents, the oral compositions can also include adjuvants such as wetting agents,
emulsifying and suspending agents, sweetening, flavoring, and perfuming agents.
[00138] Injectable preparations, for example, sterile injectable aqueous or
oleaginous suspensions may be formulated according to the known art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable preparation
may also be a sterile injectable solution, suspension or emulsion in a nontoxic

parenterally acceptable diluent or solvent, for example, as a solution in 1,3-
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Bronobacetyl bromde (0.1 nL, 1.5 nmol) was added and

the resulting solution was heated at 50 C for 1 h and
W@ ombaos® room tenperature. Water (25 ni) wasp@dusmps/011358

the solution was basified with saturated NaHCO3 and

the m xture was extracted with EtOAc (3X25 nL). The

organi c extracts were dried and concentrated under

reduced pressure to give

T e o B 02, A B e
Z}NE[; =P 'ﬁlnée(rg %3@1'&3? 3S ﬁ aﬁﬁ Ed Rt oddurReRMHAE sBrugoy| thaddition,

rHone lourea (0.13 g) in ethanol (10
n&térll\ﬁeﬁleedmm&@dcmeﬁﬁoﬁﬂﬁl@mployeﬂ as W&st)bnem( &GGuspendigggmedium.

added and the s b d
NForchis Domese 60 BGUE AXag B CAB.E &P PAEY s Yo SERLSAR mono- or
((:oég;éefﬂlﬁ)s Tn 431 650 ?Eﬁigcau cRastshare E§ol%ra@1d & uS iaBe preparation of

ntrated under ced pressure to give
4mﬂ@tatbllasoro | H pyrrolof 2, 3-

b@é%’ M t@F ?nwéléggnr%gg steﬁé %ﬂa éor 2% les?ﬁ'@sft)ration

I%Mm @maﬁ%@mMﬂ?fﬂ&r 1ok ﬁé:‘o drialin &eﬁﬁﬁlﬂ agdlks in the form
8.22(s, 1 té/abrs g6 81(sglkb
[ o2yl s @p(anmmmnsoyhlch can be dlssolved or d1spersed in sterile water or

PfE S e Rt 802 Y Usooos) b11388 1S o0
B 001462 Nn otderlo ébl@fcg thk effact@f atcbinpotediofGhe preséntanvedaiBn, it is

/[ CH2C1? 1), NN50C/ 1 hr Nethanol/. NN H 2.
Ngﬁ;mﬁesp{atﬂ)g@ sloy the ab{sor{)tgg}zqu?e compound from subcutaneguast or

| né&%&ﬁﬁo PjeHﬁ&){ il %g be apdoﬂﬁ{l%ﬂédqb hk& Bf Qﬁgﬁld%u@&wion

I t1'e compoun esl in 2 stéps in
aohafysalling ionramatphions trfaﬁdnaﬂwa;thrpobedateatxﬂulalitgs ilihg rate of absorption

oot theSormafsRy hen LA Ha0% bt LB U nAly g i fepend

2ot QyQUl §26 4Rk dy&alfine forB AR alivélY; delafibd absorption of a
parenterally administered compound form is accomplished by dissolving or
suspending the compound in an oil vehicle. Injectable depot forms are made by

' forming microencapsule matrices of the compound in biodegradable polymers such as
polylactide-polyglycolide. Depending upon the ratio of compound to polymer and the
nature of the particular polymer employed, the rate of compound release can be
controlled. Examples of other biodegradable polymers include poly(orthoesters) and
poly(anhydrides). Depot injectable formulations are also prepared by entrapping the
compound in liposomes or microemulsions that are compatible with body tissues.
[00141] Compositions for rectal or vaginal administration are preferably
suppositories which can be prepared by mixing the compounds of this invention with
suitable non-irritating excipients or carriers such as cocoa butter, polyethylene glycol
or a suppository wax which are solid at ambient temperature but liquid at body
temperature and therefore melt in the rectum or vaginal cavity and release the active
compound.
[00142] Solid dosage forms for oral administration include capsules, tablets, pﬂls,

powders, and granules. In such solid dosage forms, the active compound is mixed
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67.5% 2 steps) as pale brown solid. Mass Spec.; M
251 (Mrl); 1H NMR(DVSO- d6, 500 MHz) 8 11.97(s, 1H)
w@2®8(eBosdH), 8.22(d, 1H), 7.84(d, 1H), 7. 02( br s, P¢#/S2005/011358
6.83(s, 1H). [00246] Preparation of
4- (5-Brono- 1H- pyrrol o[ 2, 3-b] pyri di n-3-yl)-thiazol - 2-
ylamne s OBr ~NH2 Br 1. 2 eq AIC13 N1. 2 eq BAB /
CH2CIz Br thiourea Br N N 50C/ 1 hr ethanol/ NN H

. .sat _NaHCO3 N H 70C / 1aﬂ Eﬂ%gﬁz
4Wet!3 aBlegpine g5y PhemcoutLally g¢ep Ciﬂl‘i‘}tr?ff 535 oS
NS didi@ithded FFmSﬁEﬁﬂﬁ'ﬁé}% gﬁaze YN IR o dktehdeisameh hdlst@rches,

manner simlar to cri bed” above using
5}abtdsmu6’roa&',@1umbs¢ engnbitol, gnd sﬂh@ﬁcmmgl b) biade@s 3uch as, for example,

PR UF R BT Ead EBegg. o PRSI mopgihapd ghofyg fmd

aﬂc?aowg }blﬁwlé%}c@%rgé' Qigg 61§ %l_){zcgrol |\%§§s1§@§ﬁtﬁ§§§?sgsgcﬁ Mé‘ ddar--agar,

7c8aim dziﬂ)qr@teg §(>®tc2¢ﬂ)tap106a gach, dgipic o zagin silicates, and sodium

P t

A TBOHGn=0 39 on AR SESTS S ReEIEAD ) gPyrRfcp clgrtors
agidheasQuaeriaty Anfrobittdn c@inﬁourﬁls &9 Vﬂtﬁhgﬁagd@tst Juch s, gar &@mple,
1.2 e AB / CH2CI 2 | I\ hanol/ NN 50C/1h

Ncetyl hol andh glyserml mogpstgeggte@@wbpm? puctyaskapjin and bel\rlltomte
clay, and i) lubricants such as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In the case of
capsules, tablets and pills, the dosage form may also comprise buffering agents.
[00143] Solid compositions of a similar type may also be employed as fillers in
soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar as
well as high molecular weight polyethylene glycols and the like. The solid dosage
forms of tablets, dragees, capsules, pills, and granules can be prepared with coatings
and shells such as enteric coatings and other coatings well known in the
pharmaceutical formulating art. They may optionally contain opacifying agents and
can also be of a composition that they release the active ingredient(s) only, or
preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner.
Examples of embedding compositions that can be used include polymeric substances
and waxes. Solid compositions of a similar type may also be employed as fillers in
soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar as
well as higﬁ molecular weight polethylene glycols and the like.

[00144] The active compounds can also be in micro-encapsulated form with one or
more excipients as noted above. The solid dosage forms of tablets, dragees, capsules,
pills, and granules can be prepared with coatings and shells such as enteric coatings,
release controlling coatings and other coatings well known in the pharmaceutical
formulating art. In such solid dosage forms the active compound may be admixed
with at least one inert diluent such as sucrose, lactose or starch. Such dosage forms
may also comprise, as is normal practice, additional substances other than inert

diluents, e.g., tableting lubricants and other tableting aids such a magnesium stearate
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[ 00249]

4- (5- Hydr oxy- 1H pyrrol o] 2, 3-b] pyri di n-3-yl ) thi azol -2-a
WOrzews/103050 182 WO 2005/ 103050 PCT/ US2005/ 01135BCT/Tkm®05/011358

title conpound was synthesized in 2 steps in a manner

simlar to that described above using

5- net hoxy- 7-azai ndole (0.37 g,2.48 mmol ), ALC13 (1

g, 7. 54 nmol ), brom)acetylbrorride(OerL 3 mol ) and

th 14
andmisrmstabne Gipsesngpe Ease G praies MES apf P, T dosage

%%%ﬁ?&’ Q?i%‘fd %ﬁ@%{% 1{}5 ﬂﬂ'ﬁ% pgtg?rga?lg%o?ddin opacifying

6a@?1(s§a,nﬂfd)m a[s0®2o0h cE’lr@pﬂ'tiam 'thantlm& release the active ingredient(s) only,

y?“] Pf? %@Eﬁﬂﬁﬁéﬁ%@o f@lgn? '0 E s bd Ry Jdu
Elaﬂgglgef] i Eél@:s( o@m@ddﬁ%@d%ﬂé@lo& th%?cd}l He'\!lséh F&lﬁﬁé po]ymenc

onot hi ophe 2-carboxylic acid
4suBstrodstindprexee - 2- car bal dehyde (1 9 g, 10 nol ) was

d' 40 L of
AR, T Dot s Sabiealifuniarmnt B et gf agprppound of
othgs f’i\@gntldﬂalﬁél% bihtridhtd $abMER) creathisS BoloME GelsNpdwdert, sefutions,

H2PO4 was added. The reaction mxture was | et
V\a)rm’sn mhalmm Ctrméﬁfaﬂ"lhlﬁ actyriconmpanerids pemixsdygdersteritp o

\r/‘g(? ons U{lﬁe}‘é‘i\é\@esuﬁl?? g&tﬁéﬁgﬁ%aﬁ a%lgﬁ) Hltay E%Jd%%b%@eérdatwes or
Thetfad H@ ﬁiil? bE: reﬂ@@plﬁtﬁdlﬁua CortHutatioing dar@opdCindaeyd drops are also

extracted with Et QAc. This ortganl c layer was dr OL
oventernplatedras baing ayighin ghe scope of this invention. Add1t10na1 y, the present

invention contemplates the use of transdermal patches, which have the added

advantage of providing controlled delivery of a compound to the body. Such dosage
forms can be made by dissolving or dispensing the compound in the proper medium.
Absorption enhancers can also be used to increase the flux of the compound across
the skin. The rate can be controlled by either providing a rate controlling membrane
or by dispersing the compound in a polymer matrix or gel.

[00146] As described generally above, the compounds of the invention are useful
as inhibitors of protein kinaseé. In one embodiment, the compounds and
compositions of the invention are inhibitors of one or more of ROCK, ERK, or GSK
kinase, or members of the AGC sub-family of protein kinases (e.g., PKA, PDK,

p7 0°6%_1 and -2, and PKB), and thus, without wishing to be bound by any particular
theory, the compounds and compositions are particularly useful for treating or
lessening the severity of a disease, condition, or disorder where activation of one or
more of ROCK, ERK, or GSK kinase, or members of the AGC sub-family of protein
kinases (e.g., PKA, PDK, p7OS6K-1 and —2, and PKB) is implicated in the disease,
condition, or disorder. When activation of ROCK, ERK, or GSK kinase, or members
of the AGC sub-family of protein kinases (e.g., PKA, PDK, p7OSGK-1 and -2, and
PKB) is implicated in a particular disease, condition, or disorder, the disease,
condition, or disorder may also be referred to as “ROCK, ERK, GSK, AGC (e.g.,
PKA, PDK, p70$6K-1 and -2, and PKB) -mediated disease” or disease symptom.
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concentrated to obtain the product as a white solid,
1.75 g, 8.5 mol, 85%yield. 1H NWR 500 Mz (DMSO d6)

W@2®2/16305) s), 7.78 (1H, s). [00252] tert- ButyPCT/US2005/011358

4- br onot hi ophen- 2-yl carbamate: -183 WO 2005/ 103050
PCT/ US2005/ 011358 4- Br onot hi ophene- 2-carboxylic acid
(1.75 g, 8.5 nmmol) was dissolved in 40 nL of t- BuCH
To this sol ution diphenylphosphoryl azide (2.8 g, 10.2

and _triethylam ne I r .
a@@l@ﬂdmgh’emr weher Pt khwr@S%@Vﬁlg&tneW?{gigs % g fppreating
J&%éé'éﬁ?ﬁ ‘EI%%G@QH&Q)Q@&&H&S taldiisn, o? Hfs'oﬁiek Whes aditfion or one or

e organrc |ayer was washed with 10%citric
ambrk, of ROUKaEREK , oo GiSknkibaseaobmembers af thepAGResubamiily of protein

SRk By B 4TPr e T Lo MR BE e R L rgese

g%& the product, 1.3 g, 4.7 mmol, 55% 1H NVR 500 MHz
13) 6.96 (1H, br s), 6.83 (1H s), 6.43 (1H, s),
1[0344’1]9 H Tlg)acu{'l@;@(zﬁsc}ompound utilized in this invention as an inhibitor of

RRLCHR R R BHRAINCR! R AR R hT St tbebhtinases

b given -3, & el aiyh i
ce(éimér ollﬂo<e Z 3- é]h%e“ di r??m%ggg@% safye -"y rolirk Agyor in a

t ealk hmau tlyvitrp aﬂsmjmhud@ m@nyszﬂlyq Wﬁamélbetiwfrﬁgthebthes

W%Sb&??%?t asﬁ%ﬁg’ %ﬁ%sp F Aoy &1%}]& g{gg‘éat ?(;E%%K &)’@SK

VRih@seS 6Fieidersiof tie AGAIMB: fal’:l;nllytof\pﬁttﬁn kirenses (eentRKIAL PDK,

160 in the mcrowave for 10 t follo )
117’(988? -1 gpd 13 Wrﬁﬁ@s Algrpate gbgzgrrg(ﬁggaygi%}gm}&%te%gblﬂ\ér of the

dlnlhﬂﬁ (y\‘%ntnﬁ t%ﬁ or i §1€ k8 o??ﬂéﬁ‘ilfbtréegf the Q*lG@’sub—fanuly

bi car er Wa's ltered through
cefpxbmlmmhamme.gm’m eRDK,qﬂ@ el andni), ahd RES)p dmhibitercbinding

by col h

A DF RERAES Py i G pa L e R blE etk do gk Folssag e

0 nila%o % IIQ 0ek, Eﬂﬂ?ﬂ)ltor&ﬁik%’lhﬁ'ﬂbﬁorlm 1@d e lor ihABASHAGC (3e. g., PKA,
uené- 4-sul fonyl) - 1H pyrrol o[ 2, 3-b] pyri di n-

| PDKhipapiTei-add -2} amd PEB) tenpleBang Hetermining the amount of radiolabel

c gé%ﬁlger{xatggp%éh%@é)égm%y %g?gtgﬁgﬁlgh bh :{Qlfijnﬁg % a %{%petltl on
CEigSeliZnent whre Hedy infiiFs a8 iftubatt@ with FOCEABRIQWr GSK kinase, or
members of the AGC sub-family of protein kinases (e.g., PKA, PDK, p7 051 and —
2, and PKB) bound to known radioligands.
[00148] The term “measurably inhibit”, as used herein means a measurable change
in ROCK, ERK, or GSK kinase, or members of the AGC sub-family of protein
kinases (e.g., PKA, PDK, p7OS6K-1 and —2, and PKB) activity between a sample

comprising said composition and a ROCK, ERK, or GSK kinase, or members of the
AGC sub-family of protein kinases (e.g., PKA, PDK, p70°*-1 and -2, and PKB)
kinase and an equivalent sample comprising ROCK, ERK, or GSK kinase, or
members of the AGC sub-family of protein kinases (e.g., PKA, PDK, p7036K-1 and —
2, and PKB) kinase in the absence of said composition.

[00149] The terms “AKT-mediated disease” or “AKT-mediated condition”, as
used herein, mean any disease or other deleterious condition in which AKT is known

to play a role. The terms “AKT-mediated disease” or “AKT-mediated condition”
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m xture was concentrated to an oil, dissolved in
Et OAc, and washed with 0.1 NaCH  The organic | ayer

wWoR®s5a03080d to a brown oil which was used as obPEI/LRZHO5/011358

[ 00255] Preparation of
N-(4-(1H pyrrol o[ 2, 3-b] pyri di n-3-yl)thiophen-2-yl)-2-
( 3- met hoxyphenyl ) acetam de - 184 WO 2005/ 103050
PCT/ U82005/ 011358 H2N 011' OO SHNHN SS NNTs
N NNN
4a1fqm@%th9§q1@seﬁ8%wrf99ﬁ9ﬂ50ni Hhap giealpgiptsd bypegtment;witha HKT
31]11hfb?t'ﬁ9 PR lﬁ—:@(ﬁ’s%aé’@%r EOMRESH ihQude, but are not limited to,

oxyp eny acet Ic acid according to CGeneral Met hod
Bprafiftrathve digordmsichncer, and neurodegeneratlve d1s0rders The association of

KT, B0 RpowE b mokdin Birges Bt s R M b et
‘Aﬁgnﬁal%%?wﬁﬁre' 1999, m; 53154&1?%&'266 bygly @@og&@&(m 19, 2324-

was added inTnmL of water. The reaction
n23&0u Nemikwvh Kaeed., tlhe Jwﬂzatom’emvmim\?@%,r%aafféi—%%]

5, SR R A, s

mﬁaﬁ@Bﬁ&h&ﬁe@ie@éds,conﬁMbﬁ fin Wﬂﬁ:hFPDKI isgichoosh toqllaynanrole.
chromat Ogﬂplgi on silica (40 to 100% Et OAc/ hexanes to

gThcetem “medigtegheonslitinmm os oflisepse calgpsmenpthosesysgasep pr

it %W %%;ﬁte?]?t}_}r &é%tﬁgn/t(v%l?\ ?§PK11§1h?b;to% éﬁ?lz(fl)medlated

”Msea%e@gr doiaﬂltloﬁé e, btHre Hot, l1rﬁt€812to(lﬂfcﬂ1fen@t1ve311s7cﬁde(rs,l-d,nd
s), 3.69 ﬁ(eZH s).. M+ 364.20..  [00256] Pr ePar ation

scqmeer. Rrefesabdy, 3aid aapesy s shlgrios f;@f}lﬂﬁl ik GHopLiS, of Sviian
carRoxylic acid
[00151] The term “PKA-mediated condition” or "disease", as used herein, means
any disease or other deleterious condition in which PKA is known to play arole. The
term "PKA-mediated condition" or "disease" also means those diseases or conditions
~ that are alleviated by treatment with a PKA inhibitor. PKA-mediated diseases or
conditions include, but are not limited to, proliferative disorders and cancer.
[00152] The term “p7036K-mediated condition” or "disease", as used herein, means

0%%* is known to play a role.

any disease or other deleterious condition in which p7
The term "p70S6K-mediated condition” or "disease" also means those diseases or
conditions that are alleviated by treatment with a p7 0%%% inhibitor. p7056K-mediated
diseases or conditions include, but are not limited to, proliferative disorders, such as
cancer and tuberous sclerosis.

[00153] The terms “ERK-mediated disease” or “ERK-mediated condition”, as used
herein mean any disease or other deleterious condition in which ERK is known to
play arole. The terms “ERK-2-mediated disease” or “ERK-2-mediated condition™
also mean those diseases or conditions that are alleviated by treatment with an ERK-2
inhibitor. Such conditions include, without limitation, cancer, stroke, diabetes,
hepatomegaly, cardiovascular disease including cardiomegaly, Alzheimer’s disease,

cystic fibrosis, viral disease, autoimmune diseases, atherosclerosis, restenosis,

psoriasis, allergic disorders including asthma, inflammation, neurological disorders,

- 157 -



OC OCREt C&zH S S NHNHNNNHNH [00257]
(E)-3-chloro-3-(1H pyrrol o[ 2, 3-b] pyridin-3-yl)acrylald
webopdao30siPhosphor ous oxychloride (3.7 ni, 40 nP@OI/PSWa3011358

added dropwise to DMF (6.2 nL, 80 mmol) at 0 C. The
reaction mxture was let warmto roomtenperature and
stirred for 15 m nutes.

1-(1H Pyrrol 0[2 3-b] pyridin-3-yl)-ethanone was added

in DMF ( and the reactjon heate §P6O C

h@lﬂ@ﬂ’f@%‘l’f@d‘etj éhsea%s ahpe 5y “GRncst ingludes fted to the
Sﬁhl%%@q%ﬁg%g%éegs@eo ARPELivRD pidsdid! é@s&\lj\é’ia%nﬂg%ﬁﬂy tract,

and t’Ren extract Et OAc. " The
ch@pmgnsj lawyax, glécblavesig dewioblastorman stpmach,estting keratoacanthoma,

SOdIU ul fatfe and c ncentrated to an oil..which
aéCla?laa agge ceﬁswcmfgsa Sl pebsapiaemg lung

ﬁ&%b’é&&%{xﬁlﬂ&é%oﬁﬁ 3eidigh, 3a§(%és a&'n%@ér@inbﬁiaeﬁlyfdi@ Nollicular

aqueous 1 ayer ve brown solid,
m:m:tmoﬁlﬁ%r;dlféhdntu[tﬁl)@ﬁs&poﬁamdpﬂlary carcinoma, seminoma, melanoma

St APl o ek Bhiindmh' et B0 54 s RIaRG ¥rBinome,

( 3
Rl gomayphigsausk i dloiahish, s i e

ap@rmmgaralz hpetcmgp@ mﬁhml@rm, smalbmt@tlae rﬁ@%ﬂnyreaww large

- el bt et e R iy e B BTG proven

Tlal(ﬁaieeafiﬁhtsqmpﬂbaﬁdﬂlﬁﬁ vaasusdibdab&thadibbén ﬂs@ébech[mﬂ)kbimeyer etal.,
ganic |ayer was washed with saturated so

bKehirb dHtal 6, 49, g Tonadersgiit i Yatyad 0. é’ﬁa 31 rows et al.
t h
C.g S f@&% 785l ]%8*Hagk A Iti’)’(y? 1 J%ky %? y1§81|89$5use et

Fonat ogre Ica (20 0 hexanes
t al. m‘elblﬁ%e7&,rl®dmpkam§&ﬂdmgal M3l cabd|Biol7 ]19/9@( i/6) tPA71€hen et al.,

R S o 83y 136 el e

@95 vl 5116(22 oog)e’ etqzl 39cz§r§jé|’1993 2@09@5539131:@ and Mulder, Cancer
5-(TH pyrrof o] 2 1pyridin-32y1)t hi ophene- 2- car boxyl i

CRaci1897,B/hg28; Slvaraman etal.,J Clin. Invest. 1997, 99, 1478; Whelchel et al,,

?é%%gf§é$épk§kéﬂﬁ%g%ﬁ%hbdiﬂi§é¥ﬂ)th|ophene-2-carboxy|a
[00154] The_: term “GSK-3-mediated disease” as used herein, means any disease or
other deleterious condition or disease in which GSK-3 is known to play a role. Such
diseases or conditions include, without limitation, autoimmune diseases,
inflammatory diseases, metabolic, neurological and neurodegenerative diseases (e.g.,
Alzheimer’s disease, Huntington’s disease, Parkinson’s disease and basal ganglia
movement disorders, chorea, dystonia, Wilson Disease, Pick Disease, frontal lobe
degeneration, progessive supranuclear palsy (PSP), Creutzfeldt-Jakob Disease,
taupathology and corticobasal degeneration (CBD)), psychotic disorders (e.g.,
schizophrenia, AIDS-associated dementia, depression, bipolar disorder, and anxiety
disorders), cardiovascular diseases, allergy, asthma, diabetes, amyotrophic lateral
sclerosis (AML, Lou Gehrig’s disease), multiple sclerosis (MS), cardiomyocyte
hypertrophy, reperfusion/ischemia, stroke, and baldness.
[00155] The term “ROCK-mediated condition” or "disease"”, as used herein, means

any disease or other deleterious condition in which ROCK is known to play a role.
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was partly dissolved in 1,4 dioxane and 10 nL 1N NaCH
added. The reaction mxture was heated to 80 C where

w0 poobaemse honogenous. After 2 hours the reactP@RUS2005/011358
m xture was cooled to roomtenperature, diluted with
ethyl acetate, and a 10%citric acid solution. A
precipitate fornmed which was filtered off, washed with
water and dried to 0.71 g, 2.9 mol, 88%yield.
[00260] Preparation of tert-butyl ; .
5 T@i terpy ;’RQ%-meglaEﬁdﬁgnmioﬁ'_’ qr %5@%'%@@3 those diseases or

%’ lg%?c{lgﬁrig;[ﬁﬁ LB by troatment\with N RO ERTEBREE Wuch conditions
S?Kchk&epwﬂtholhtd{rﬁi,ta&idnl hypeir@dhsioR -anpink hangreepecris| cactvavastular

e: : . . o : .
5 cPRFcHoRrA51heRe PeRhsRariatian gispidir QBB RiEh 458557 Frectile
. _ ! ) .

¢ SRt Aol i, (0O S bra & SRR fLRChaf vasospasm).
( GetBibpathy Ze.9., ghaodha) inflammaotyydisorilers, qudoithnatne d2sogders, AIDS,

| .e added,. i i _
BRebmersGf. i PEr R e Mg b T ndieg) gk
I @a&4thQk Al thEtRNVATHe ARG dikdab& Gr benign §FReRicgpbidligia. In other

that was dissolved in EtOAc. The organic |layer was -
1881bod¥entn BychoRDEBioneT whizb R CK 18k winksplay a fple fpclude,

sat.yrated. sodi um bi car bo .
S R OGP R 50D ARSI SR, proncia
Siakth6, prérindat@0deEilOagifasetine glhuidmgivieculdiemoptioguside cell

as a yellow solid, 0.33 g, 1.05 mmol, 42%yvyield. MH
3 pecliferatipe, myRcaEhfl Y PREEDh R IR EOMae isghepi 2l RpaErIsionrinduced

g'rngégp g?c?dgﬁel%? H?Afﬁgctﬂ)‘ﬁi, BEbHMEDKEABland @81*11%9 Heurk® gg@?&wth,
NRa3naml HiDkybenaydina, Alghdtnpy s disbast 2hedigy] pystatic hy@rplasia, or
yla%t}errlésg e?c?sri]s?_ 3-carboxam de --O
[00156] In other embodiments, the invention relates to a method of enhancing
glycogen synthesis and/or lowering blood levels of glucose in a patient in need
thereof, comprising administering to said patient a therapeutically effective amount of
a composition comprising a compound of formula I. This method is especially useful
for diabetic patients.
[00157] In yet another embodiment, the invention relates to a method of inhibiting
the production of hyperphosphorylated Tau protein in a patient in need thereof,
comprising administering to said patient a therapeutically effective amount of a
composition comprising a compound of formula I. This method is especially useful
in halting or slowing the progression of Alzheimer’s disease.
[00158] In still another embodiments, the invention relates to a method of
inhibiting the phosphorylation of $-catenin in a patient in need thereof, comprising
administering to said patient a therapeutically effective amount of a composition
comprising a compound of formula I. This method is especially useful for treating
schizophrenia.
[00159] The term “Tec family tyrosine kinases-mediated condition”, as used herein

means any disease or other deleterious condition in which Tec family kinases are
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SSBr Br H’QCH2CHN OOO NN SHSH Ow Ow

NNN Ts NH [00263] 5-Bronothiophene-3-carboxylic
W@ei0d:103080 ophene- 3-carboxylic acid (0.51 g, 4 PODU2008611358

di ssolved in HOAc (5 nmL) and Br2 (0.21 nL, 4 nmol)

was added in 1 nL HOAc. The reaction m xture was

stirred for 40 mnutes, poured into water and a white

precipitate formed, which was filtered and dried to

0. 70 g granms of product that confai ns about., 30 % )
Kmvel e kBt Bi Ofhadieeh SQ%V%XW{@%&“ OUF digfipn, autoimmune,

- X -) - 5= i e : . .
AT MR nENe Rt AR ANAAS: BB Sy inosical
nimodiatef] dismasisrincindiay rejectsordoSsaispladtedrorPis v tissues and Acquired
3- met hoxybenz am ne g, 2.2 mol), EDC (0.42 g,
21.1121111%5%%5{%1?{68?%&14@?%&@%& (0.06g, 0.4 mol). (The )

r on . . r " . .
PRSP T AR s 900 SRRRISE Sl it

wdis¢rses of the redifitdtoryt tract induding swithewitloditating, genersible obstructive

bi.car bopat e, .and . bri ne. The,organic¢.l.ayer was_ th .
o PRSP SR R Ay Bl erinsic and
Wiist RBsthda, pitidull arBfchi¥nie Or iR ter &b bR q8 oAby astins bilw&ys hyper-
(10 to 30 5 Et QAc/ hexanes%ﬁt_o ive the product as a )
cushpersasgess) land byonakgfis. A wﬁy, Teodemily tigRInsoinpags diseases

(S i, 30 TG0 vy, ppgion ot
( Addal MhcusSmEAbladE} indliding addte (hiritispallayic, drdphi¢ ihitishnd chronic

rhinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis

sicca and rhinitis medicamentosa; membranous rhinitis including croupous, fibrinous
and pseudomembranous rhinitis and scrofoulous rhinitis, seasonal rhinitis including
rhinitis nervosa (hay fever) and vasomotor rhinitis, sarcoidosis, farmer’s lung and
related diseases, fibroid lung and idiopathic interstitial pneumonia.

[00161] Tec family tyrosine kinases-mediated conditions also include diseases of
the bone and joints including, without limitation, (pannus formation in) rheumatoid
arthritis, seronegative spondyloarthropathis (including ankylosing spondylitis,
psoriatic arthritis and Reiter’s disease), Behcet’s disease, Sjogren’s syndrome, and
systernic sclerosis.

[00162] Tec family kinases-mediated conditions also include diseases and
disorders of the skin, including, without limitation, psoriasis, systemic sclerosis,
atopical dermatitis, contact dermatitis and other eczematous dermatitis, seborrhoetic
dermatitis, Lichen planus, Pemphigus, bullous Pemphigus, epidermolysis bullosa,
urticaria, angiodermas, vasculitides, erythemas, cutaneous eosinophilias, uveitis,
Alopecia, areata and vernal conjunctivitis.

[00163] Tec family tyrosine kinases-mediated conditions also include diseases and
disorders of the gastrointestinal tract, including, without limitation, Coeliac disease,
proctitis, eosinophilic gastro-enteritis, mastocytosis, pancreatitis, Crohn’s disease,
ulcerative colitis, food-related allergies which have effects remote from the gut, e.g.

migraine, rhinitis and eczema.
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3.84 (3H, s). [00265]

N- ( 3- Met hoxybenzyl ) -5-(1-tosyl -1 H pyrrol of 2, 3-b] pyri di
wWo2®5/19405@ hi ophene- 3- car boxam de: PCT/US2005/011358

N- ( 3- Met hoxybenzyl ) - 5- br onot hi ophene- 3- car boxam de

(100 ng, 0.3 mmol ), 3-

(4,4,5,5-tetranet hyl -1, 3, 2-di oxaborol an-2-yl )-1-tosyl -

| B pyrrol o[ 2,3-b] pyridine (122 rrg, O 3 mml)

pot assi um carbopate (125

t HA0ASR] s (Yac Srery | %%%%lm%seﬁg}epggﬁdu ﬁp@%}wtxschlﬂ)g)mclude those
T ey e ke e st i
miixfitatien,wasltipld stlerdsinj dtheBscDAosianatquarte immiinedefiageney csyndrome

KB e Fbieerainns s R9br sEHBSHPGRA: BATURRY blfSroidits,
Sigya crzrg\%m%ri\@? 6[9%e/ q %e@@ﬁe!shﬁ?ﬁﬁ‘&@ s;‘rﬁlr&hé’ edshi®p Hﬂl@q’d@‘ditls hyper

as "a 45% yi el d
51¢E 0 {ynoee, lepromatous leprosy, sezary syndrome and idiopathic

hﬂl(j"ﬁwgm hox%%ggbé%%n %enos S f‘:orll%lw(ijlgg2 a§g1gﬂ)1%¥ty, gumou%s )G()I‘ example

)/ |a}th§ro@éleﬁo@§)/énd dybteRii¢ Tupuo erythematosus
ﬁ']myrl di n-3-yl )t hi ophene-3- carboxam de
0[(1(Ml6

yequaagmw Ytorine nsrerrediaiedroynaens espy inchide allograf
RO bRyt T et a BB G aRberbft Gebiion following

M6 exvaie ftfins E;il@ntﬁhﬂmtcﬁslﬂdﬂ'dye heeacliven longthune masow, skin and
di | ut ed W th QCAc and the_organic |ayer was washed
wicermea:oml chanic 2rafli versus hoshdigeats- sodi um bi car bonat e,

L e
C heaupedbirgeoapivgitions sf tHegaesebOnventbaC Be @hpld}edéme@pbm@tion
gl \f%?ap}%? ﬂ»%;??sg tqg%i)opﬁa ;zB@VW A ogeg‘gcaglﬁq celgﬁbqe gorggosct’lons can

aH)nim?c%r'éa cb rre'ﬁlr#/ vt %;néulﬂd o15§ubse7qu%ﬁt t616he c%)rr&grz ofier
6 dSQre(d:Ithbrap@utlcﬂ oﬂﬁle(hzm, prdquu&smhe( mﬂpclsl)m cqmbanggm of gherapies
7] Preparation
ggap%tlltmg ngﬁzgg}lllr’as) 40 (:ﬂq_lwraociogttﬁn%mg] rs?me& V\Hlléake into
Yl JunP BABpRIOAI G ¥ BRX@RIree ek euticsantoyr procedures and the desired
therapeutic effect to be achieved. It will also be appreciated that the therapies
employed may achieve a desired effect for the same disorder (for example, an
inventive compound may be administered concurrently with another agent used to
treat the same disorder), or they may achieve different effects (e.g., control of any
adverse effects). As used herein, additional therapeutic agents that are normally
administered to treat or prevent a particular disease, or condition, are known as
"appropriate for the disease, or condition, being treated".
[00167] For example, chemotherapeutic agents or other anti-proliferative agents
may be combined with the compounds of this invention to treat proliferative diseases
and cancer. Examples of known chemotherapeutic agents include, but are not limited
to, For example, other therapies or anticancer agents that may be used in combination
with the inventive anticancer agents of the present invention include surgery,

radiotherapy (in but a few examples, gamma.-radiation, neutron beam radiotherapy,
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HNN H - 188 WD 2005/103050 PCT/ US2005/011358
[ 00268]

woR(3AMeshoxybenzyl ) - 4- (1H pyrrol o[ 2, 3- b] pyr i dPCF/BS2083/011358
hi ophene- 2- car boxam de: The above conpound was made
by the sane procedure as N (3-nethoxybenzyl)-5-
(1H pyrrol o[ 2, 3-b] pyridi n-3-yl)thi ophene- 3-car boxam de
starting with the regioisoner,

4- br onot hi ophene- 2- car box¥l ic acid, L J
pp]@ﬁtéqnap@a@h ra@potherapy, proton therapy, brachytherapy, and systemic radioactive

%}Jg?ttg (ﬁ le}ldc]cr{n% tﬁ%”&'}?f $id184ie k)%sggnstzé] I%@Y\/Jtelfl\gﬂs IQ%t%'ferons,

peri 2-0n
Slrfterldjilktk@ arRFihlﬁmr mbﬁoﬁ&fal‘dtd)r{TEE to 1BnSa kew INhpeztheldaila and
OCRT N NH N H 0027% . .
3SY9thoEARYo REFIBH A F Ut %w YREspHiFele 3-8 3nUsTRRficPlAnd gther
y n
5%%rbbécﬂﬁ‘féhlo%heﬂé%eyﬂb Hﬁi'é[ dl'nBl'uam% ?1?‘[ &og?rzmtéed éo S;kyl%c}nﬁ_d?f?gs
y (necthorathaimigs, yhl]oramlmmlaﬁydepl(osphmnid)e Mgl nyHesfaditiey

mn R o R SR S G

COO| % éﬁ(tﬁigﬁ’i%%a%ﬁgﬁ)i&gﬁmnﬁg?yﬁraﬁm Geaethbins), BpintepRisons
(Vinblastine, Vincristine, Vinorelbine, Paclitaxel), podophyllotoxins (Etoposide,
Irinotecan, Topotecan), antibiotics (Doxorubicin, Bleomycin, Mitomycin),
nitrosoureas (Carmustine, Lomustine), inorganic ions (Cisplatin, Carboplatin),
enzymes (Asparaginase), and hormones (Tamoxifen, Leuprolide, Flutamide, and
Megestrol), Gleevec™, adriamycin, dexamethasone, and cyclophosphamide. For a
more comprehensive discussion of updated cancer therapies see,
http://www.nci.nih.gov/, a list of the FDA approved oncology drugs at
http://www.fda.gov/cder/cancer/druglistframe.htm, and The Merck Manual,
Seventeenth Ed. 1999, the entire contents of which are hereby incorporated by
reference.
[00168] Other examples of agents the inhibitors of this invention may also be
combined with include, without limitation: treatments for Alzheimer's Disease such as
Aricept® and Excelon®; treatments for Parkinson's Disease such as L-
DOPA/carbidopa, entacapone, ropinrole, pramipexole, bromocriptine, pergolide,
trihexephendyl, and amantadine; agents for treating Multiple Sclerosis (MS) such as
beta interferon (e.g., Avonex® and Rebif® ), Copaxone®, and mitoxantrone; treatments
for asthma such as albuterol and Singulair®; agents for treating schizophrenia such as
zyprexa, risperdal, seroquel, and haloperidol; anti-inflammatory agents such as
corticosteroids, TNF blockers, IL-1 RA, azathioprine, cyclophosphamide, and
sulfasalazine; immunomodulatory and immunosuppressive agents such as
cyclosporin, tacrolimus, rapamycin, mycophenolate mofetil, interferons,
corticosteroids, cyclophosphamide, azathioprine, and sulfasalazine; neurotrophic
factors such as acetylcholinesterase inhibitors, MAO inhibitors, interferons, anti-

convulsants, ion channel blockers, riluzole, and anti-Parkinsonian agents; agents for
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was added and reaction mxture was stirred at OC for

30 mnutes. MeOH was added to quench reaction and the
W@ elogaeosevapor at ed. The resi due was redi ssol vedI/U82005/011358

Et OAc and the organic |ayer was washed with H20 and

dried over Na2SO4.. After renoval of solvent, the

final product was purified by preparative HPLC to

afford 3-(3- methoxy-phenyl)-1-[4-(1

;I-trgﬁé{goé 1gw§\§]]ragﬁ@éagsi?g_ - it?ei;a:-@;ggl% 0 ,II%("# lé#lfil?iitcprse rdlgregés

3z r
etr:h;[/ caﬁ)élFﬁf d{ﬂ 1&6 ;‘;)'rldr/dcl)(efg[ %R%@ﬁiﬂsyﬁggfs%ﬂ%{r%@}vleg <Zi1g?a:sg such as

- ybﬂtlcaﬂaba:m dﬂ)lestyrmme B0y, 2a0BaBH viral agents; agents for treating

I TES SO TR WA E 1

Sl Vi Sy 4,5 60BN P,

| [000©9] C ’Nmnmumrogaddﬂupmm?peuuc agent present in the composmons of
13 N ioh P«J ey n(; moré élal(l %Hz@(oun thag w’oulcp I](E‘Xlr 19 b agm}{nstered
ﬁ 2T

in a composition comprising that therapeutic agent as the only active agent.

Preferably the amount of additional therapeutic agent in the presently disclosed
compositions will range from about 50% to 100% of the amount normally present in a
composition comprising that agent as the only therapeutically active agent.

[00170] The compounds of this invention or pharmaceutically acceptable
compositions thereof may also be incorporated into compositions for coating
implantable medical devices, such as prostheses, artificial valves, vascular grafts,
stents and catheters. Accordingly, the present invention, in another aspect, includes a
composition for coating an implantable device comprising a compound of the present
invention as described generally above, and in classes and subclasses herein, and a
carrier suitable for coating said implantable device. In still another aspect, the present
invention includes an implantable device coated with a composition comprising a
compound of the present invention as described generally above, and in classes and
subclasses herein, and a carrier suitable for coating said implantable device.

[00171] Vascular stents, for example, have been used to overcome restenosis (re-
narrowing of the vessel wall after injury). However, patients using stents or other
implantable devices risk clot formation or platelet activation. These unwanted effects
may be prevented or mitigated by pre-coating the device with a pharmaceutically
acceptable composition comprising a kinase inhibitor. Suitable coatings and the
general preparation of coated implantable devices are described in US Patents
6,099,562; 5,886,026; and 5,304,121. The coatings are typically biocompatible
polymeric materials such as a hydrogel polymer, polymethyldisiloxane,
polycaprolactone, polyethylene glycol, polylactic acid, ethylene vinyl acetate, and

mixtures thereof. The coatings may optionally be further covered by a suitable
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acetam de: Prepared from 3-nitrophenyl acetic acid
(1g, 5.52 mmol), N-(1-nethanesul fonyl)- benzotriazole
W@ 100503051. 69) , PCT/US2005/011358
4- (1H pyrrol o[ 2, 3-b] pyri di n-3-yl)-thiazol -2-yl am.ne
and triethylamne (3eq, 2.3m) in THE (20 nL) by
m crowave irradiation at 170C for 10 mns as
descri bed above. The reaction m xture vvas concentrated
to dryness and. CH3CN adde The ire
mwwaqof &ue@sawanwwéac%@% B?IB{@?'Y 8¢ § x98 P@PS@@HP 61dS br
I [ [
N 1?121?%&5&%99??&* a{%) it bt 8&& (lf&i rél,elis% 60%)0511%;:%1‘13&% 11[51I ('51{13 o%‘tﬂﬂo)sltmn
2H00a7 2y n@nqlhﬁmypect bf {meﬂupy rerlﬂbs){o.ZtnB}bii}quROGfiKn ERJ@IGSK or

ZA@ %Iz %ﬁﬁhé% p‘?ﬁféﬂﬂ" ap(é Hme%Iﬁ%) activity in a biological sample or

[2 g§t1e§1]t PRl e tsavd l?ﬂ@é@&ﬁl'nh%té{ﬁg‘téﬂ%t PHeRE or EiAMIBg said

mmol) was taken i m.) and added to
shtologxmempls with a) cqmpbtmé of¢ &mﬂa I greqcoramﬁgt}on CRimeptisitgesaid

sus enS|o s h d. overni

C EoBPaR, R oAl e Mg Tkt st 08 BiRe
PlikftaB6E ceBShRGkes B &ttratls hhiéreélc Blopkied mih& il bbRined &ﬂinh @ Mammal
m Xture was concentrated to dryness and taken up |

ephgAtragtsehereel; andiblogd sabive drine: fecsasenen, 194Es, OF 9EAT 'aody fluids

I d and concentrated to give the desired
oD (RIS 200 S (50 my, 30 %yield). - 190 WO

Zgﬁﬁﬂspsqaﬁlbﬂﬁw IF200K/, BRK3&BK, [o@@ﬂ@le g., PKA, PDK, p7036K-1 and
2H£3 ((3- Chl aoro- propane- | -sul f onyl am no) 1p ?n I\l N-}I (u

and PKB) kinase activity in a biological Sample 1s useful for'a variet of purposes
p | )+ t
yl'{agQJ %ﬁ»\gﬁ 6?]8{35 F)g gkf fh}‘: f%_tl_ F]){/)éraﬁlg)?é s'of sUdH pitp&le@ McfiRie, but are
[ Bot3lirhited/tol, Hiond &‘-ﬂ;lﬂ;f)lSlbiﬂ,l agai-trazsylaptatios! binlogeal {pkOMengstorage,
O.%qi mliml,%'lvvas di ssolved in DMF (5 nL) and
320 Pigiagiqs! 835a¥e- | - sul fonyl chloride (1 eq, 35 ~L)
was added followed by triethylamne (2 eq, 80 “L). The
reaction nixture was stirrB8AMPIEES for 3 hours and
tbﬁﬁﬁy U(t}EfilER‘MLE ‘, : Y3 St h water. The

ay to give

b[(lMﬂSpl IAs dtplahd waScheﬁmsl 1% Iﬂ) (161 17, lanoﬂ hi&below, in certain exemplary
purification. [00275]
ch@o@@eprsp@?ma@wdiagﬂprﬁﬁ’%ﬁ%?@ordl%lwr%ﬁwlmwlﬁaﬁe%@ny|

p%ckém@sl H will be appreciated that although the general methods depict the

synthesis of compounds of general formula VII, the following general methods can be

applied to all compounds and subclasses and species of each of these compounds, as
described herein.

[00176] General Method A:_Acylation of amines

i s
Z P
HN R2 0 Et.N HN R2
= Ng—NH A N ? N 2
N r< —_— N Q<
\ 37/ + Q2 ¢ DMF \ ;7/ oA
R4 R4 O
VII-i
Scheme 14
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pyrrol o[ 2, 3-b] pyridin-3-yl)-thiazol -2-yl]-acetam de:
The crude

wQ@2q03A¢Bschl or o- pr opane- | - sul f onyl am no) - phenyP¢F/NS3045/¢11358
1H pyrrolo
[2,3-b] pyridin-3-yl)-thiazol -2-yl]-acetam de was
treated with neat piperidine and heated to 100 C
overnight. The reaction m xture was diluted with DW

and purified by preparative HPLC to give the desire
cOAp srmel. of apune end Proapmokhef wid ghloride were dissolved 1in 2 mL of

2ty FOFP 3 R T Ao b A bl e

ermﬂul@ was@fkhed Gt RCHof o veir@idhDNFte? tinpktion bfdhe Iflbdictlom INOAC was
H NHS 100 C H [O‘w{g%ﬁ

2ac}d3d(tbe PIEINISIBYer TS withHo@ andhrine) angwps fhen frigd over

fdk%/gra?ﬁ dRang[v% cgf 'th%soéxéeg]t gaveya[ ﬁohgcgtllé}h vs(/jhelch \gfls further?’punfled by

ﬁaba*aﬁvqaﬂ@hﬁlne | -sul fonyl am no) -

p&%}yﬁc 4- H-g/ ol.0 3b tidin-3-yl)-thiazol-2
etg:é"{[ﬂ—é@éxﬁg—# ri bed above, then

was dl(gg)pl ved in DVMF in a refluxing tube and
l'ami ne added. Heated to 100 C overni ght .~
reagjt n mxture was diluted with DMVF and puri

PHRP PL'\{(\: tR# gi ve Qe3| red i@;ound (25.9 /o% R2 RS

yi € 8]* Pr réltlion @ OH =L _N__{

2-(3-( Z i YNY%N‘
o]

met hyl sul'¥an®y! ) - ani nogohenyl ) - N- [ 4- ( 1H
pyrrolge[ 2, 3- b] pyri di m‘%ﬂyl )-thiazol -2-yl]-acetamde
191 WD 2005/ 103050 PCT/ US2005/011358 HCOO NH4+ KO0
/ gHN Nl / NN\ NO2 Pd-C HN/ NHNH2 HO~ ,s0 CS
~i ~YONHO N BiSOLH,
VII-ii
Scheme 15
A mixture of BtSO,CHj (preparation described below) (0.25 mmol), acid (0.25
mmol), and EtsN (0.35mmol) was refluxed in dry THF for about 20 min. Amine (0.25
mmol) was then added to the reaction mixture, and the mixture was refluxed for 18 h.
After the mixture was concentrated, EtOAc (5 mL) was added, and the organic phase
was washed with 2 M NaOH and dried over anhydrous MgSO,. Removal of the
solvent gave a solid, VII-ii, which was purified by preparative HPLC.

[00178] General Method C:_Acylation of amines

(R")x : <H‘)x

o

N>\_ Y, N’

HN A j\ + w 50,Me _ / )1\/©
HO

N "NH, Et,N, THF
microwave, 160°C, 10 min

Scheme 16

[00179] Amine (1 mmol), carboxylic acid (1.2 mmol) and Bt-SO,Me (1.2 mmol)
are combined in a microwave reaction vessel. Anhydrous THF (2 mL) is added

followed by triethylamine (2 mmol) and the mixture heated by microwave irradiation
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N H~ Et3NTHF 80C HN [ 00279]
2- (3- Am no- phenyl ) -N-[ 4- (1H pyrrol o[ 2, 3- b] pyri di n- 3-yl

w0 2a08i188060 - 2- yl ] - acet am de: PCT/US2005/011358
2-(3-Nitro-phenyl)-N[4-(1H pyrrol o[ 2, 3-b] pyridi n- 3-yl
)-thiazol-2-yl]-acetam de (1g, 2.6 mmol) was
di ssolved in MeCH (100 mM) and added 10% Pd/ C (100 np)
foll owed by amoni um formate (3eq, 500rrg) The
reaction m xture was refluxed overn %ﬁgn t he

r%}aiépl @ forOaminEe B dnst it BPEFLNCPTEGH E%ﬁ‘ﬂ"r WI%ad&Wél of

il %kb?ﬁre Dafive pPI¢. was taken up in Et OAc,
ere concentrated to give white soli d. (500
rTﬁ),OlS@]% tﬁi d prlo@@HA80 hnd deprotection of amino and hydroxyl
2 (3- (N-D| met hyl sul f amoyl ) - am no- phenyl) - N-[4- (1H pyrr
1“ pyrldln 3-yl)-thiazol -2-yl]-acetam de:

I'Z(ﬁ)é RPE Mdthod Dl PrdteifoR ¥E Bﬁ’ﬁrﬁ) groups

[ yrl di n- 3-yl)-thiazol -Z-yl']-acetam de (100 nyg,
0.28 mml) was dissolved in THE (5 m.) and t 9I
sul f ¥eyl chlori (a)eq 90 ~L) was added

byt @iyl ami ne ( "L) Ihe—r—eactl

was heated to 80 C oveD hf, then was concent,a(r
and takKen up in DV H20=an purlfled by preparati
HPLC to afford 2-(3-(N-dinethyl sul fanoyl) -
arri no- phenyl ) - N- [ 4- ( 1H pyr Seheme 17
3- b] pyr 1)-th I
26}%1§ py If[m?}(a%a}@plg g%naﬂl(gf oc a% y ewere(nnxeggrPZmLof

618‘95)5‘{@5 r(f&g%ﬂ%gl" Q}é&}fﬁ rginﬁ‘xtgfrey b5 tiih 8z EedN Wa@ rzﬂi&@l and the

U82005 011358 O S CN N
Laieseonss sHeeden R’I(Ior bivetnight. TBO4olvent was evaporated to glve the Boc

protected amine.
[00183] General Method E: Deprotection of Boc-protected amines
[00184] To the Boc protected amine (0.25 mmol) in a vial, 2 mL 4N HCl in

dioxane was added and the reaction mixture was stirred at RT for 30 min. The solvent
was evaporated to give the free amine product.

[00185] General Method F: Protection of phenols and alcohols
0O

OH 0] pyridine 0
wlon  ff e <
X 0 ArVS(OH
0]

Scheme 18
[00186] Hydroxy acid (2.5 mol) was stirred with acetic anhydride (0.57 mL, 6
mol) in pyridine (5mL) overnight and then evaporated in vacuo. The resulting oil was
partitioned between EtOAc and 1N HCI and the resulting organic layer washed
successively with 1 N HCI, water and brine, dried over MgSOs, and evaporated to

dryness.
[00187] General Method G: Deprotection of acetylated phenols and alcohols

[00188] The acetyl-protected alcohol or phenol (0.25 mmol) was dissolved in
EtOH, 0.5 mL 2N NaOH was added and the mixture was stirred at RT for 1h. The
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H 18 hr,RT NH THE /70C,2h NH O BrN--1, S~CO2H SN

N~O CO2H -N DPPA, ButOH N H EtOH, rfx Z DIPEA, N N
WOT00900385C n H N H TFA S'-NH2 CH2Cl 2, RT N PC™MUB2005/011358

[00282] 1H Pyrrol o[ 2, 3-b] pyridin-3-carboxylic acid

am de: A solution of 3-cyano-7-azaindole (3 g, 20.98

mmol ) in concentrated sulfuric acid (50 nl) was

stirred at roomtenperature for 1 h. The solution was

e ers e e o s B B S LS B bR
\FIJ\/IE) %{i@e}@m{%g%lgﬁﬁ{t wn residue which was extracted
X .

acet one The organi c extracts were
d {00489 n dGeena cMtettmiddd Rrephrationcofiphedylpcaticsigids t o gi ve

chitBor B n2audiititheS Sndlstsiasind gl 159 were

8 dﬁé&lqé’d gxl'gus e ﬁirgaryrs’}lroﬁ -aé&()ﬁitﬁl@)éS —7104151(}? "[‘i?i,rrilelt'ﬁylsilyl cyanide
7.15(dd, 1H), 6.89(brs,1H). [00283]

1 B 2Pymod) wiLadsled dpypwist and3he anixivtedtisredat rapmateinegperatyye

i xt L ' t 1 7.93 | d .
T e PSS 85 5Pl BRI 2 i
18edi? #id i ad doalerttatdtBsydieati@et a&lid (PmE).fah (@) thloride
The solution was cooled to roomtenperature and the

sdihydrate (lRsmmehovascddediand the ariz e heptedstogeiduk for droyhews. To

| _ .
A TP o e PR e o
t @EeyIfeLthRoridef @@ Somil pYRHe axarscts ey ahehdd withdwiite(x 2) and brine

aqueaqus | ayer was extracted Et CAc $3X25 Eé). The .
c 6nd riediowr sy @+ Thg splater 1sgongeniratedand the produeiprecipitaied by

t%d&iti&?of’ﬁé)!aﬂg\.’ resi due which was triturated with

[00191] General Method I: Preparation of o-hydroxyphenylacetic acids
[00192] Substituted benzaldehyde (5 mmol) and zinc iodide (10 mg) were dissoved

or suspended in anhydrous acetonitrile (5 — 10 mL). Trimethylsilyl cyanide (12 mmol)
was added dropwise and the mixture stirred at room temperature overnight. The
mixture was rotary evaporated and the residue dissolved in glacial acetic acid (2 mL)
and concentrated hydrochloric acid (3 mL) and the mixture heated to reflux for 1 — 2
hours. To the cooled mixture was added water (20 mL) and the mixture was extracted
with methylene chloride (3 x 15 mL). The extracts were washed with water (x 2) and
brine and dried over MgSO,. The solution is concentrated and the product precipitated
by addition of hexane.

[00193] Although the preparation of certain amines are described below, it will be
appreciated that a variety of alternate amines can be prepared as described generally
below and can be utilized in the preparation of compounds of the invention.

[00194] EXPERIMENTAL PROCEDURES:

[00195] Preparation of N-(1-Methanesulfonyl)benzotriazole (BtSO,CHs):
[00196] To an ice-cold solution of benzotriazole (11.9g, 0.10 mol) and pyridine
(12.0 g, 0.16 mol) in dry toluene (120 mL) was added methylsulfonyl chloride (9.3
mL, 0.12 mol) in toluene (30 mL) dropwise'. The mixture was then stirred overnight at

room temperature. EtOAc (150 mL) and H,O (100 mL) were added, the organic layer
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CH2C12 (50 nL) to produce a solid. The solid was
filtered and dried to give title -193 WO 2005/ 103050

wWEMDSWERO05/ 011358 conpound 3 (2.53 g, 77% . ; PAVEES2005/011358

Spec.; M5 178 (Mtl); 1H NVR(DMSO d6,500 WMHz) 12.26
(s,1H), 9.05(s,1H), 8.97(d,1H), 8.94(s, 1H),

8.26(dd, 1H), 8.20(d,1H), 7.19(dd, 1H), [00284]
2-(1HPyrrol of 2, 3- b] pyridin-3-yl)-thi azol e-4-carboxyl i
c acid: A mxture

1HBSAPAAILS ﬁuce%wgfy Fashed withowpishand Bine, aud dristhpyes anhydrous
n_mﬁ%%d,gReﬂlé A bf H?%gg in Xbefc\%a QQr’J ?ﬁ@(ﬁﬁﬂa@ a(v%uﬁlg s%hdl"r 37

i et hano Xed for 2

sHI0a97on Trmessyhthiksis af cartimetearpayatids és descrilial Hrelemd It will be
pr eci i ted sol.i d filtered t Y

Sappiedipgd I 8 erie of Ao eAtRePrspared Atoifipg tohe gengsgyppthods
E:dgsgh (il?’eléwg 100% as a yellow solid M5 246 (Ml).
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[ 0198} PyRrrephrgtin3fh31(3+(NeB oc-pipgtiflin-HiyAzpropoxy)-phenylacetic
mc.acid tert- butyl ester: A m xture of
2a‘(1§H- pyrr ol o[ 2 3-b] pyri di n-3-yl)-thiazol e-4-car boxyl i

c q)m d (3 99 di phempbptrbsphoryl azi de
(4. Zm/g,\@ggl rmol) and EtNBN (4‘mr)i—En—'(’ert| ary

but anol 0 rrL) was refTuxed for 2°h and cool ed to
roomtenperature and concentrated. The resi due was

di ssolved in Et OAC (10 nL) and insoluble material was
filtered. The filtrate was chromatographed on silica

gel (Biotage) eluting.Bswth EtQAc/ hexane to gi ve n-Bo°
[2-6 1H pyrr(gmpyrl dianNgew| ) - t azoI ya]/-\crg@
mi-€ \pfl\@:;:r - est e asoa Of (178

g, 46% ss Spec.; M 31%?!\/&1) 1Ho
NVR(DVEO- d6, 500 MHz) 12.19 (s 1H)  10.15(s, 1H),
8.57(dd, 1H) . 8. 32(dd, 1H), &Schemg1d) 7. 23(dd, 1H),

oAgt3e0 sy st ea%‘%@%‘%@% e s 153 &

T0i5f thol) mes dédsblved memincsﬂ(g)omai)aﬁdmdnurate«zhmﬂfumraecd (2 mL) was
sol ution of [2-(1Hp

I
D ROF A b e e kel oS PP Thesyeat s vaparehmd e
e?ésﬁfuegﬁ)ssalvgd upetﬁg c@ﬁ@ ()100(5‘ mL%@Ja&?asﬁe?d Wit W%ﬂ:‘ii (2 x 600 mL) and

stirre roomtenperature for 2 h. The solution was

P bn'n@dmd ralned (MgSDMtSeﬂvemnWab ampbraéeﬂ tni afford sethyaBed

Ngy TOXYyP eny )éet:tglt%Cats %g oil (QE g, quan ita 1§ze '?‘/156151‘ DH NMR (500 MHz, CDCls)
& 7.2 (1H, 1), 6.9 — 6.75 (3H, m), 5.5 (1H, br), 3.75 (3H, s), 3.63 (2H, s).
[00200] Methyl 3-(3-(N-Boc-piperidin-4-yl)-propoxy)-phenylacetate: To THF
solution of 0.409g (2.4 mmol) methyl 3-hydroxyphenylacetate, 0.50 g (20.5 mmol)
N-Boc-piperidin-4-yl-propanol and 0.645 g (24.6 mmol) triphenylphoéphine was
added diisopropyl azodicarboxylate at 0 OC slowly, then the ice bath was removed and
the reaction mixture was stirred at room temperature overnight. The solvent was
removed by rotary evaporation, the residue was dissolved in 2 mL methylene
Jchlon'de and was loaded on a silica gel column and, the product eluted with 80%
hexane and 20% ethyl acetate. Methyl 3-(3-(N-Boc-piperidin-4-yl)-propoxy)-

phenylacetate (0.5 g, 62%) was obtained. '"H NMR (500 MHz, CDCls) § 1.1 (m, 2H),
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The conbi ned organic extracts were dried and
concentrated to afford title conpound as a pale green

waetosdoyodo 058 g, 85% .; Mass Spec.; MsS 217 ( MHQT/US2005/011358

[ 00287] Preparation of

5- Met hyl - 4- (1H pyrrol o[ 2, 3-b] pyri di n-3-yl)thiazol - 2-
amne - 194 WD 2005/ 103050 PCT/ US2005/011358 O Br 0
Br S d-~ NH2 nIN AIC13 thiourea N 50C/ 1 hr |

fggzgg?ﬁ)% & o5 TN 8055, 367, D), 3,56 (s, 21, 3.68
5 I p 0 lhehyn- 3-yl )t hi azol - 2-am
iﬁwxﬁéoﬁlé’ﬂz?)é%zg%h%ﬁ&'%gﬁ’r}gis)i zed in 2 steps in
a[0ogatler 3s(3r(N-Bocipipéridin-4glqropexy)-phenylacetic acid: Methyl 3-(3-

4- (1H 2.3-b i di n-3- - 1 hi - 2- i .
TR IR AT PV
2 eﬂ%nm% oW NERNT @1 PARIRE OPh LRy RINOMAARired al 602 for 2h, then
10. 58 mmo and thiourea (0.57 g, 7.5 mmvol) (0.93 g,
Ath¥solRitioh eyas pdjmsted thpdvinS, st productivassxBpeed inteyethgBacetate and

(it DAL R D by bl 7o
g%ig&(i&ih&-?lkbprﬁpo%%-ﬁhémacewQe%& 90.30 ). Wi vame(sgce) MHz, CDCls) &

reciated that "a variety of conpounds can
pt.6p &medH),at.L5(uh, PH),t105% (ne, 2§Bne.6aI(myBHM Y Gesdhi BEd (m, 1H),

o2 % HBon S Redb e AE R s FRIR S Y he gener a
”ﬁiﬂbg@'}s lii%ﬁﬁfdthﬁ.dot@ﬁ,\l&ﬂomﬂmw&?)-pmqqa&ticracﬁabI es 1

and correspond to the nunbers assigned to conpounds

i polahl ag aH arf” 27 B§§p@%2(ijkﬁe®,0mg B“T.aeﬁl\@ozémfjo\/\/m
S

(M‘" i ns) Kabbl, AR ( dioxane
Scheme 20

[00203] Methyl 3-(3-chloro-propoxy)-phenylacetate: Methyl 3-
hydroxyphenylacetate ( 87 g, 0.52 mol) was dissolved in acetone (500 mL). 1-Bromo-
3-chloropropane (55 mL, 0.56 mol) was added, followed by potassium carbonate (73
g, 0.53 mol) and acetone (100 mL). The reaction was heated to reflux. After 24 hours,
more 1-bromo-3-chloropropane (5 mL, 50 mmol) was added and the reaction refluxed
for a further 24 hours. The mixture was cooled, filtered and rotary evaporated. The
product was purified by passage over a short column of silica gel (650 g: 135 mm
diameter column) eluted with hexane, and 30% ethyl acetate in hexane, to afford
methyl 3-(3-chloro-propoxy)-phenylacetate (120g, 95%) as an oil. "H NMR (500
MHz, CDCls) & 7.25 (1H, dd), 6.93 — 6.85 (3H, m), 4.16 (2H, t), 3.79 (2H, 1), 3.73
(3H, s), 3.62 (2H, s), 2.28 (2H, m).

[00204] 3-(3-Chloro-propoxy)-phenylacetic acid: Methyl 3-(3-chloro-propoxy)-
phenylacetate (12.7 g, 52.3 mmol) was dissolved in dioxane (25 mL) and 1N NaOH
(53 mL) was added. The mixture was stirred at room temperature for 45 minutes then
acidified by addition of 1N hydrochloric acid (60 mL). A white precipitae formed
which was filtered, washed with 1N HCI, water and dried. 3-(3-Chloro-propoxy)-
phenylacetic acid (11.7 g, 98 %). '"H NMR (500 MHz, CDCls) § 7.25 (1H, dd), 6.93 —
6.85 (3H, m), 4.11 (2H, t), 3.79 (2H, t), 3.70 (2H, s), 2.25 (2H, m).
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INVR (500MHz, DMBO-d6, ppm) 12.39 (s, 1H), [-1 335.00
2.80 11.83 (s, 1H), 8.50 (d,1H, J=7.9l Hz), 8.27 (m 1H),

W@2006003D5) J=2. 48Hz), 7.36-7.15 (m 7H,), 3.81PCT/ESDBH011358

1INMR (500MHz, DMBO-d6, ppm) 12.37 (s, 1H), 11.83
(s,1H), 8.49 (d,1H, J=7.42), 8.27 (dd,1H -2 365.00
2.84 =5.17, 1.4Hz), 7.84 (d,1H, J=2.48), 7.36 (s,
1H,), 25 (t,1H, J=7.86Hz), 7.16 (dd, 1HI=7.92, 3. 26Hz),

m2H), 6.84 (dd, 1H, J=8.37,2.3Hz), 3.77..(s,?2
Stop305L! Fhiebacastonst i chlar-eihoxy sbhorbicsiio s o0
2. 43, 1NMR (500 sDVSO- d6, pprr) 12.41 (s, 1H),
428 .3 Mab,c rl(% (P@C’D@/O\/\Cl
J=7.0950 3 43" wcmaapm 10, 2.5 FI z) 8. gedd, 1H
J=4.64, 1.52Hz), 7.85 428 ;gahe,gegg (d, 1H, J=2. 46),
7.37-7.10, (m6H), 3.80 (s, 2%& 00 428.10, 2.45,
(002051 HIMithyl S0 itoroptimay iBhempagetate: Methyl3g 24,

“nifEopystistuhi 50 S0 dalafd AiSeltd el it . 1

( B¥dmho-Lrahisibethihd\SES m{ 066 hm‘kﬂ&wa@ add%d4ﬁ)llow3d&§|ﬂb)ass1um
8.44 (d,1H, J=4.78Hz), 8.03 428. 00,

1cmhorata (30,1 g, 740 {Imql)-oThe ?e@g;ev wegheafed togrgflpy., Af?ﬁfz%‘ hours,

(E0xtporgndZ-iptiipe G135 P2 D ot Epihg et

Dl\@ﬁxd@ forrarfﬂ”)thdr224ﬁﬂours1 Z&e Mixtuze 88s cdaled Mltereti2angGotary
1H) ,

S, d9 (d, 1H,
evaporate The product was punfled by passage over a short column of silica gel

eluted with hexane, and 30% ethyl acetate in hexane, to afford methyl 3-(3-
chloroethoxy)-phenylacetate as an oil.

[00207]  3-(2-Chloroethoxy)-phenylacetic acid: Methyl 3-(2-chloro-ethoxy)-
phenylacetate (7.0 g, 32.9 mmol) was dissolved in methanol (40 mL) and 6N NaOH
(5.5 mL) was added. The mixture was stirred at room temperature overnight then
acidified by addition of 6N hydrochloric acid (5.5 mL). A white precipitae formed
which was filtered, washed with 1N HCI, water and dried. 3-(3-Chloroethoxy)-
phenylacetic acid (6.5 g, 99 %). 'H NMR (500 MHz, CDCls) 83.55 (s, 2H), 3.75 (,
Zﬁ), 4.15 (t, 2H), 6.78 (dd, 1H), 6.80 (d, 1H), 6.84 (dd, 1H), 7.16 (dd, 1H).

[00208] Preparation of 3-Ethoxyphenylacetic acid

[00209] Methyl 3-ethoxyphenylacetate: Methyl 3-hydroxyphenylacetate (6.4 g,
38.5 mmol) was dissolved in acetone (50 mL). Ethyl bromide (3.5 mL, 46.9 mmol)
was added, followed by potassium carbonate (6.37 g, 46 mmol). The reaction was
heated to reflux. After 24 hours, more ethyl bromide (3.55 mL, 46.9 mmol) was added
and the reaction refluxed for a further 24 hours. The mixture was cooled, filtered and
rotary evaporated. The product was dissolved in ethyl acetate and the solution washed
with saturated sodium bicarbonate (2 x 50 mL) and brine, and dried (MgSO4).
Removal of solvent revealed methyl 3-ethoxyphenylacetate as an oil that crystallized
upon standing. "H NMR (500 MHz, CDCl3) § 7.25 (1H, dd), 6.87 (3H, m), 4.08 (2H,
qQ), 3.73 (3H, s), 3.65 (2H, s), 1.45 3H, 1).
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428.10 2.38 =7.83Hz), 8.44 (d,1H, J=4.78Hz), 8.03
(s, 1H), 51(s,1H), 7.44 (m1H), 7.30(t,1H J=7.83Hz),

wqa2@3/103080 1H), 7.12 (m 2H), 3.82 (s, 2H), 3. 00PCT/US2005/011358

(s, 3H), HLNMR (500MHz, DMSO-d6, ppn) 12.41 (s, 1H),

11.83 (s, 1H), 9.74 (s, 1H), 8.50 (dD, 1H, =7.95,1.43

Hz), 8.28 (dd, 1H, J=4.64, 1.52Hz), 7.85

(d, 1H, J=2.46), 7.37-7.10, (m6H), 3.80 (s,2H), 3.00
(s,3r% HLNVR (500MHz, DMVBO- d6, pn‘g 12. 41 (s, 1H),

g[tpg1 Hd,%ﬂ,thqyaphglsv,la@tm%)Megwt -ethayyphgnylagetatedd.5 g, 38.6

1 . L =2 : 2 .
N e
2 fBufesw BHHtirkd VR o5 fbiiielratuBNBCB Glfinypes tha actdified by tejidition of
ﬁl)\lgh%ggc%lﬁ%({;%&c%_(zé yg_lj) é‘i&rhlte?prg%pgt%‘%q&g%i v‘\]/}iZh %vlas fﬂ'térze%, washed
(i HAIF -7 ) 279 _
it SR ity @ B

( 6SODHHZOCDE L) S, 7129 (118 488 6.8 BHL p), 3072B3 1Yy B,6 @H4), 1.4 3H, 1).
(d, 1H, J=4.78Hz), 8.03 (s,1H), 7.51(s, 1H),

7.
(MM NTBQbodH  SOTLB3Hz) Falt: Mo - éﬁiﬂﬁ'}

, "JH) , —3—06—0= 3H), (500MLz, D%ﬁ@m@&
ppm ¥Z.61 (s, 1H), Me®H60 (s, 1H),™8.78 (s, 1H), F?alz
(d, 1H,  =7.83Hz), 8.44 (d,1H J=4.78Hz), 8.03 (s, 1iH),

51(s, 1H), 7.44 (m1H), 7.30(t,1H J=7.83Hz), 7.23
(s,1H),, 7.12 (m 2H), 3.82 (s,2H), 3.00z(s,3l—l), 2.35
N

oM S sé&%a, i E?W%ésmﬁ@%w
(ddcllg 64, 1.52Hz), HofS5 f d, 1H, 9=2. 4

Scheme 22
[00211] Preparation of 3-(Methanesulfonylamino)-phenylacetic acid
[00212] Methyl 3-aminophenylacetate: 3-Aminophenylacetic acid (15.5 g, 0.10
mol) was suspended in methanol (150 mL) and cooled to 0 °C. Thionyl chloride (11.2
mL, 0.15 mol) was added dropwise under stirring. A clear orange solution was A
obtained, which was stirred for 4 hours, then evaporated. The solid residue was
partitioned between ethyl acetate (150 mL) and saturated sodium bicarbonate (150
mL) and the organic phase washed with saturated sodium bicarbonate (100 mL), and
brine and dried (Na;SO,). Methyl 3-aminophenylacetate was isolated as a brown oil.
(14.1g, 83%). "H NMR (500 MHz, CDCls) § 7.12 (1H, dd), 6.7 - 6.6 (3H, m), 3.71
(3H, s), 3.55 (2H, s).
[00213] Methyl (3-Methanesulfonylamino-phenyl)-acetate: Methyl 3-
aminophenylacetate (2.26 g, 13.7 mmol) was dissolved in dry methylene chloride (20
mL) and cooled to 0 °C. Pyridine (2.2 mL, 27.2 mmol) was added followed by
dropwise addition of methanesulfonyl chloride (1.3 mL, 16.8 mmol). The mixture was
stirred at 0 °C for 1 hour and at room temperature for 3 hours, then poured into 100
mL of saturated sodium bicarbonate solution. The organic layer was washed with
saturated sodium bicarbonate (100 mL), 1N HCI (2 x 100 mL) and brine. Dried over

MgSOy. Solvent was evaporated to reveal methyl 3-(methanesulfonyl)phenylacetate.
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20-7.13, (m2H), 6.94-6.74, (m3H), 6.52,
(d, 1H,J=7.48), 3.80 (s,2H), 3.02 (s, 3H, HLNMR

w@ 208050 DVSO- d6, ppn) 12.61 (s, 1H), 12.50 (BCWHH2005/011358
9.78 (s,1H), 8.88 (d,1H, J=7.83Hz), 8.44 (d, 1H,
J=4.78Hz), 8.03 (s,1H), 7.51(s,1H), 7.44 (m1H),
7.30(t,1H, J=7.83Hz), 7.23 (s,1H), 7.12 (m H), 3.82
(s 2H) 3.00 (s, 3H), HINWR (500|\/Hz MSO- d6, ppn) 12 43

( ) 16;; 1060 T SMRy S8 Vira GOCT) 5&3@@&?;532% 2 b, 6.57
oGt %%? i %%3 S4H 5k 3 BB 105056 (m

Pﬁiﬂmoo&mmsultﬁyuﬁnmmh#nﬂmk dcidethit NVR
(obs) 30 (s,3H). 1-6 371.00 2.98 1-7 349.00 3,05 1-8
sfmcibencaulfonylaminol phenyiacsiotol3.36 .0 34mmed) wasdissoiygd in ethanol

( E}?Q%?_EWI?W aﬁ)(ged( Z‘h%@fﬁlor§w§§st§ge$%d’r 1 gogfz then 1IN

( HICIKS0 d:E9 203 Hm}cr (50 A.) (weere Adde}l, Thd prbﬂlue’ﬁ(ﬁas%&trﬁct&d into ethyl
1.42 (dd, 1H, J= J=7.88Hz

6 aeppate 5 ﬁp mlg) %141 t%?rfc?qé;‘l'e_g )B)f(tea&ts(\sgg 1ﬁe%w§b vs(atterzfipfi brine and
=Qrid® M 30 P REROIADof sdtveRt fBrddd 3-(RethdhdsifeiI)phéntlacetic acid
(2.90 g, 92%). TH NMR (500 MHz, DMSO-d6) 0 12.32 (1H, br), 9.69 (1H, br), 7.26

(1H, dd), 7.10 (2H, m), 7.00 (1H, d), 6.57 (1H, s), 3.54 (2H, s), 2.97 (3H, s).

HS SO,Cly
COOH _M‘?_O_'i_> HS cooMe 2 %4, ClOS COOMe
C.H2304 KNO3
MeCN
EtNH, R O\\S/,O LiOH Q //O
*“-—> - —_....._>
THF N \©/\COOMe THF /\H \©/\COOH

Scheme XX
[00215] Preparation of 2-(3-ethylsulfonamidophenyl)-N-(4-(pyridin-4-
yDthiazol-2-yl) acetamide
[00216] Methyl 2-(3-mercaptophenyl)acetate: 2-(3-mercaptophenyl)acetic acid
(1.0 g, 6.0 mmol) was dissolved in dry methanol (40 mL). To this solution 10 drops
concentrated sulfuric acid was added and the reaction mixture was heated to reflux for
36 hours. The reaction mixture was then concentrated to about half the volume,
diluted with ethyl acetate, and the organic layer washed with saturated sodium
bicarbonate solution, then dried over sodium sulfate and concentrated to an oil, 0.55
g, 3.0 mmol, 50 % yié:ld. 1H NMR 500 MHz (CDCI13) 7.05 ppm, 3H, m; 6.88 ppm,
1H, m; 3.53 ppm, 3H, s; 3.38 ppm, 2H, s.
[00217] Methyl 2-(3-chlorosulfonylphenyl)acetate: Methyl 2-(3-
mercaptophenyl)acetate (0.55 g, 3.0 mmol) was dissolved in 10 mL acetonitrile and
potassium nitrate (0.76 g, 7.5 mmol) was added and the reaction mixture cooled to 0 °

C. To this suspension sulfuryl chloride was added (0.6 mL, 7.5 mmol) at 0 ° C and
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(m4H), 2.50 (m1H), 1.40 (m4H 1-12 351.00 2.31 1NMR

(500M8, DMBO-d6, ppn) 12.59 (s, 1H), 12.10 (s, 1H),
W®2005/163050H, J=6.87Hz), 8.27 (dd,1H, 1-13 412PQOUK2089011358

T=4.67, 1.44Hz), 8.08 (d, 1H, J=2.47), 7.58 (s, 1H,),

40 (dd, 1H, J=7.94, 4.71Hz), 7.29 (s,1H), 7.26 (s, 1H),

6.29 (s,2H), 4.10 (s,1H 1NWVR (500MHz, DMSO-d6, ppm

12.42 (s,1H), 12.08 (s, 1H), 9.68 (bs 2H), 8.61 (d, 1H,

J=7.82Hz),  8.33 (dd 1H J=4.83 1.38Hz)

1thf4e'<1971‘7% @GXtI‘f%%’aS—lft YBHp JO f@nh?ntpgfatﬂfﬁ)a d?ﬂfz*%‘? ?\gﬁ%é;;lf A

6
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g mlféd):h)- ZTIgﬂozrgém Toksfpr Whlgﬁ?glﬁﬁwﬂtbﬁmfmmﬂwer spdipmipliate and
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(Snostiroced 55 oib0586. 3.4l 75 Sigidy BANMIEES 09 e {gpes) 701

Jﬁl\?m"é’l){,mhéépéﬁl 1}’&5& 7§§)B§fm iﬂgu 36/3%;&,@1{2 3.78 B, 31, s.

3[&92181 75(3(Eﬂ1ﬂsu§famzyBBhel(>§) -3¢éfic a@ldzme(lml zmer ‘IMRtRyl 2-(3-

%groeg]ﬁo%%@qgggtg@) (Q’J_ZI%g Elﬁ giﬂl%l Wwas dis (é?%gl? ’%@P‘ .(quéTL) and

8Biofhis(s@ehtibil 1 IﬂE‘fZl%ﬁlol)lof@ﬂé)hylaZmﬂa 11( THEWasaddd@ Hzdt stir at room
7.42 (s, 1H), 7.29 (m 2H) ng 6.92 (dd, 1H,
) tegpezatue 300Riaptes glilmed wih frh)yl acptafp ang the organsc—lmtsw&% washed

}16@% %?;18 f% gg’%ﬁ% ﬁﬁecﬁ 8%%‘%dlun}&zfatevﬁgd%ggéér&&?&gtg an oil.

0.28 g, 1.09 mmol, 93% yield. 1H NMR 500 MHz (CDCI3) 7.72 ppm, 2H, m; 7.41
ppm, 2H, m; 4.32 ppm, 1H, t; 3.68 ppm, 3H, s; 3.67 ppm, 2H, s; 2.98 ppm, 2H, m;
1.07 ppm, 3H, t.

[00219] (3-Ethylsulfamoyl-phenyl)-acetic acid: (3-Ethylsulfamoyl-phenyl)-acetic
acid methyl ester (0.28 g, 1.1 mmol) was dissolved in THF and LiOH hydrate (63 mg,
1.5 mmol) in water was added. The reaction mixture was stirred at room temperature
for 4 hours and then diluted with ethyl acetate and 10% citric acid. The organic layer
was washed with brine, dried over sodium sulfate, and concentrated to a solid. 0.25 g,
1.1 mmol 99% yield. 1H NMR 500 MHz (DMSO) 7.71 ppm, 1H, s; 7.70 ppm, 1H,
m; 7.50 ppm, 3H, m; 4.11 ppm, 1H, br s; 3.70 ppm, 2H, s; 2.81 ppm, 2H, m; 0.99
ppm, 3H, t.

[00220] Preparation of 3-(3-(N-Boc-piperidin-4-yl)-propoxy)-phenylacetic

acid
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LC/MS Cnpd # (Mr1) (runs) 'H NMR (obs) 1NVR (500MHz,
DVMSO- d6, ppm) 12.43 (s, 1H), 12.09 (s, 1H), 8.62 (d, 1H,

wQ@2005/i@62) , 8.33 (dd,1H, =4.79, 1.25Hz), 7.90P(Tip3sidp5/011358

J=2.42), 7.41 (s, 1H), 7.24-7.31 (m2H), 7.00 (m 2H),
6.92 (dd, 1H, 1=8.27, 2.12Hz), 5.90 (bs, 1H), 4.40 (bs,
2H, 1=4.68Hz), 3.80 (s,2H), 3.38-3.76 (m9H), 2.82

(s, 3H), DVMBO d6: 12.37(s, 1H), 11.87(s,1H), 8.48(d, 1H),

8.27(dd, 1 8 , 7.36 7.25(t,1
f{jﬁa\{mﬁp ;%% WW@”, (nqﬁg%? -
3NZBEs, 2H), 3. 026bEM 4H) HR_S1(t, 2H), 67 8aGH.ChBs J=

15.3 HzZ, 8H), 2.63(s,3H), 2.60- 80(brm 4H), H NVR (500
MHz, DVBO-d6) ppm 477.00, 1.69, 12.35 (s, 1H), 11.83
(s, 1H) . 8. 49 (d dfae 477.00, 1,87, 1H),

8. 27 785(d J = 2.5 H, W’Bw
477. 1.67, P AY NG AN :
1H)>q 18-7.15 477. omap DIARO, (m 1&) 6. @ 90 (m

684(dd J=81,H 2 H, 477.10 1.66 1H), 4.06
(m "3H), 3.76 (s, 2H), 3.29 (s, 2H), 3.17 (d, = 4.9
Hz, 2H), 2H), 2.51-2.49 (m 10H), 2.31 (s, 3H),H NW\R
(400 MHz, acetic aC|d d4) ppm NBWUC (s 1H), 11.84
(s, d4dy 8.49 (dd %\1/@& 8 28 (dd, J
—.%(B. Hz,HOéLCH), 2.0 He, 7. 36

(s, | 7.27-7.24 7.18-7.15 (m 1
6. 95- 6. 84 4.
(m 3H), 4.09 (t Scl?lemeg. 5 Hz, 2H), 3 17

[00221] 3-Piperidin-4-yl-propan-1-ol: 4-Pyridinepropanol (10.0 g, 73 mmol) was
dissolved in glacial acetic acid (50 mL). 10% Palladium on carbon (1.1 g) was added
and the mixture hydrogenated under 50 psi hydrogen gas for 6 days. The mixture was
filtered through Celite and the solvent removed by rotary evaporation. The crude
product 3-piperidin-4-yl-propan-1-ol (acetic acid salt) was used as obtained. "H NMR
(500 MHz, CDCls) O 6.3 (br), 3.65 (2H, t), 3.36 (2H, m), 2.79 (2H, dt), 2.01 (3H, s),
1.85 (2H, m), 1.7 - 1.3 (7TH, m).

[00222] 3-(N-Boc-Piperidin-4-yl)-propan-1-ol: The crude 3-piperidin-4-yl-
propan-1-0l (73 mmol) was dissolved in dioxane (100 mL) and 3N NaOH (25 mL)
was added to give a pH9 solution. Di-tert-butyl dicarbonate (16.0 g, 73 mmol) in
dioxane (35 mL) was added dropwise, with simultaneous addition of 3N NaOH to
maintain the solution at approximately pH9. After 2 hours no residual amine was
visible by TLC (ninhydrin stain) and the reaction was diluted with water (200 mL)and
extracted with ethyl acetate (3 x 100 mL). The combined extracts were washed with
water and brine and dried (MgSQ,). Removal of solvent afforded 20 g crude product
which was purified by silica gel chromatography (200 g silica) in a sintered glass
funnel (L.M. Harwood, Aldrichimica Acta, 1985, 18, 25) eluted with 500 mL each of
hexane, 20%, 40%, 60% and 80% ethyl acetate in hexane. 3-(N-Boc-Piperidin-4-yl)-
propan-1-ol was isolated as a clear, colorless oil (14.5 g, 82%). 'H NMR (500 MHz,
CDCls) O 4.09 (2H, m), 3.66 (2H, t), 2.69 (2H, dt), 1.7-1.5 (4H, m), 1.47 (9H, s), 1.4
- 1.3 (5H, m), 1.12 (2H, m).
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(s, 2H), 2.93-2.49 (m 20H),H NWR (500 MHz, MSO d6)
ppm 12.39 (s, 1H), 11.85 (s, 1H), 10.36 (m 1H),

w@2®8A®0d® (m 1H), 8.28 (dd, J = 4.6, 1.4 Hz,PCWH§2005/011358

7.85 (d, J =2.5 Hz, 1H), 7.37 (s, 1H), 7.26 (t, J 7.8
Hz, 1H), 7.17 (dd, J = 7.9, 4.6 Hz, 1H), 6.94 (m
2H), 6.87-6.85 (m 1H), 4.09 (s, 2H), 3.78 (s, 2H),
3.32 (s, 4H), 3 04 (s 3H), 2.80 (s 2H) 2.72 (s,
2@, 2.54 (s, VR (500NMHz, ppm 12.

02258 Mftlaéi* (Moc-slmwm 41y4)- Pyepﬂxg@m?lynylsc%te Toa

( g&igfgﬁl of3 %B%tﬁill@ By_@’gx é?l&ge itg 6@ %6) é %1 4 'f%rbﬁl) 63 %éB gyripendin-
d4(ylj-bropﬁn -231d0.60 k) 20.3 nﬁﬁol$ affd tljphenylpB&pHing 16164 5,72420mmol) in

o 01 Sbbiop o of%l e 203 s qulim-len%efgegathwas

49%%&%(%88 Ghe re?czﬂﬁ)rm_}( 5r§ %J%Q gﬁlrr%(ﬂ\t oot t&%g&at&e 8Jéi’ﬁl)ght The
( solLeht, was r&bovddsantitihe re3idn8d was diSSb],veQ 1r9 nfatipyded)e, chlorixie (2 mL) and

(e e e
SDP@gg%n(g gtg a?%m Ijﬁﬂ}r}yg? (Qi(NZI%ﬂo 1;13&1@1% 4- g}g—"p%bpokﬂ— ﬁ&?ﬂﬁcetate (0.5 g,

( 62%32. BENWIR) (500 MHz(SDCH) 171 68, 2E)19.4 ((mn%ﬂ) 1.4 (9 9H), 1.66 (d,

(S5 78 Bn21f hisr () 2853 R s, 23 .64 B 3, 4.5 @8 A8 63 (m,
3H), 7.18 (dd, 1H).
3-(3-(N-Boc-piperidin-4-yl)-propoxy)-phenylacetic acid: Methyl 3-(3-(N-Boc-
piperidin-4-yl)-propoxy)-phenylacetate (0.5 g, 1.3 mmol) was dissolved in methanol
and 2N NaOH (3 mL) added. The reaction was stirred at 60 °C for 2 hours then the
solution was adjusted to pH 6.5. The product was extracted into ethyl acetate, and the
organic phase was dried by MgSO,. The solvent was evaporated to afford 3-(3-(N-
Boc-piperidin-4-yl)-propoxy)-phenylacetic acid (0.30 g). 'H NMR (500 MHz,
CDCls) 0 1.02 (m, 2H), 1.25 (m, 2H), 1.55 (m, 2H), 1.65 (m, 2H), 2.57 (m, 2H), 3.33
(m, 1H), 3.75 (s, 2H), 3.95 (m, 2H), 6.63 (m, 3H), 6.98 (m, 1H).
[00224] The synthesis of certain exemplary amines (described generally above in
Schemes 1-13) are described more specifically below. It will be appreciated that a
variety of alternate amines can be prepared according to methods known in the art and
can be utilized in the preparation of compounds of the invention. Additionally,
although certain exemplary acids are described in more detail below and in Schemes
14-23, it will be appreciated that a variety of alternate acids can be prepared according
to methods known in the art and can be utilized in the preparation of compounds of
the invention.
[00225] 4-(1H-Pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-ylamine; hydrobromide
(A):

-175 -



MBSO d6: 12. 71(s, 1H), 12.29(s, 1H), 1-21 366.00 2.93

8.52(d, 1H), 8.33(dd, 1H), 8.23(d,1H), 7.24(m 2H),
wG2®2(1m02H) , 6.84(dd, 1H), 3.81(s, 2H), 3. 75(s, 3P)T/US2005/011358

MBO d6: 12.77(s, 1H), 12.30(s, 1H), 1-22 372.00 2.95

8.52(d, 1H), 8.34(d,1H), 8.23(d,1H), 7.46(m 1H),

24(m 2H), 7.08(m 1H), 3.92(s,2H). MsO d6:

12.90(brs, 1H), 12.31(brs, 1H), 1-23 354.00 2.84

8.51(d, 1H), 8.34(d,1H), 8.23(s,1H), 7.42(m 1H),
717726(m3H), 3.94(s, 2 Table 4 LC MS
ClT'pd# MrBr (ins) 'dANVR ( p,ll-zﬁ)20260 11-2

.60 1919- 18gA: HIN , -Sppm
2 .62 12. 2BLNS, NHp, 9.réfmx(bs,g}_| L B8R Ad 1H,
J ), 11-3 257.10 1.66 8.36 (dd,TH J5. git

1. 22Hz)J 8.00 (s,1H), 7.25 (m1H), 6.12 (s 1H), 2A77
ot 14 b 251040 201 Bt i Sy i

1@)@@(@ dddprdin@to304lseZ €) tel, 52 {edt. Tem. 21,119843p4216623) (B2 g, 10.5

?ya(srr?olg g]}dl t'ﬁ)yugqp( é%&l) 1%%&0&%&&%2 le'(ig éﬁ%&%&d(%o%@) ' at reflux for 4

1262 (Phelieho ﬁrn%@;ﬂﬁe % coolkd t30%83RitR Andicd3water bath, then the solids
8.33(dd, 1H), 8.23(d,1H), 7.34(m4 7.25(m 2
were filtered and dried to glve 5-pyridin-4-yl-[1, ,4]th1ad1azol 2-y amine as a tan

solid. (2.5 g, 83%). 'H NMR DMSO: 12.234 (s,1H), 8.92 (bs,2H), 8.34 (m,2H), 8.10
(s,1H), 7.26 (m, 1H,), 7.08 (s,1H)

N
T HO N T
N JS o+ m/\© soMe N = J\/@
P 0 —
HN—/ N)\NH2 EtsN, THF J\

microwave
160C, 10 min

Scheme 24
[00227] 2-Phenyl-N-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-acetamide
(B): 4-(1H-Pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-ylamine (216 mg, 1.0 mmol),
phenylacetic acid (150 mg, 1.10 mmol) and N-(1-methanesulfonyl)benzotriazole (220
mg, 1.10 mmol) were placed in a microwave reaction vessel (Personal Chemistry,
Uppsala, Sweden). THF (2 mL) was added followed by triethylamine (0.5 mL, 3.59
mmol) and the mixture heated in the sealed tube at 160 °C for 10 minutes. Upon
cooling to room temperature the reaction was concentrated to 1mL, and then
acetonitrile was added (4mL) and the product 2-Phenyl-N-[4-(1H-pyrrolo[2,3-
b]pyridin-3-yl)-thiazol-2-yl]-acetamide precipitated, was filtered, washed with
acetonitrile and dried. (150 mg, 45%). '"H NMR (500 MHz, DMSO-d6) O 12.39 (1H,
s), 11.83 (s,1H), 8.50 (1H, d, J=7.91Hz), 8.27 (m,1H), 7.84 (1H, d, J=2.48Hz), 7.36-
7.15 (7H, m), 3.81 (2H, s). LC-MS Rt =2.8 min, [M+H]" = 335.0, [M-H] =333.1.
[00228] Cyclopropyl-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-amine
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3.84(s, 2H). MSO-d6: 12.75(s,1H), 12.29(s, 1H),
9.73(s, 1H), 11-9 429.00 2.39 8.52(dd, 1H),

w@2@3(aesdH), 8.24(d,1H), 7.30(t, 1H), 24(m 1PYT/US2005/011358

7.21(s, 1H), 7.10(m 2H), 3.82(s,2H), 99(s, 3H). NSO d6:

12.71(s, 1H), 12.30(s, 1H), 8.51(dd,1H), I1-10 414.00
3.07 8.34(dd, 1H), 8.23(d,1H), 7.09(s, 1H), 7.05(s, 1H),
6.07(s, 2H), 3.92(s,2H). 99(s,3H). - 199 WO

2005/ 103050 PCT/ US2005/ 011358 LCO/ M5 Cpd # ( My ) (m
ins) 'H NVR (obs) CDBOD: 3.92(s, 2H), 6.99(m

7.1(dd\1dy [1-11 %71 10 3. 15(dd, 1
117 datmE 7 $rcad, 18O ar(s, jngg%m

1 & CDCL3: HgN sl«ih), : WQ7(m 1, A1-12
37, .48 1.06(dd, 1H), s, 1H),
7.88(s,y1H), 8.25(m 1H 11 13 388.9
3.85(s, 2H), 6.95(m2H), 7.02(m 1H) B7(gy 1H),
7.39(m 1H), 7.89(s, 1H),8.25(m CD30D: 2. 97(s,
3[00229] (A migkire of/2-Bromo _11H)1H—p:vrrqla[ Imymidin-3e/1)-ethanone

e T B LT M e e e

23 i (thmoBkhd c?cl@&bbybtﬁi‘d)meaﬂp@e%{a[’ed abbbr,dmgito%\g(mlﬁttal}vl) etal,J.

7 25( 8 SH%% -1992 7[51(1§7 léflﬁ) ®.4% gn3 9g.1}1m01;) s Heatedyin et%anol

(20mL), at reflux for 4 hours. The reaction mixture was cooled to 0°C with and ice-

water bath, then the solids were filtered and dried to give cyclopropyl-[4-(1H-
pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-amine as a tan solid (1.2 g, 92%). LC/MS
MH+ = 257.02, LC/MS RT: 1.62min. 1H NMR (500MHz, DMSO-d6, ppm) 12.22
(s,1H), 9.20 (bs,1H), 8.42 (d,1H, J=7.82Hz), 8.36 (dd,1H, J=4.81, 1.22Hz), 8.00
(s,1H), 7.25 (m,1H), 6.12 (s,1H), 2.77 (t, 1H,J=4.75), 0.86 (m,2H), 0.71 (m,2H).
[00230] N-Cyclopropyl-2-phenyl-N-[4-(1H-pyrrolo[2,3-b]pyridin-3-yI)-thiazol-

2-yl]-acetamide

! Ly Y
s "SoMe \S\,(NTg\@
N

—_—
NN HO THF, DMF

| A * \g/\@ EtgiN,180°C | N\

Iy microwave NZ N

N H 15min H

[00231] Cyclopropyl-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-amine (50
mg, 0.39 mmol), phenylacetic acid (63 mg, 0.47 mmol) and N-(1-
methanesulfonyl)benzotriazole (93 mg, 0.47 mmol) were placed in a microwave
reaction vessel (Personal Chemistry, Uppsala, Sweden). 5% DMF-THF (4 mL) was
added followed by triethylamine (0.163 mL, 1.17 mmol) and the mixture heated in the
sealed tube at 180 "C for 15 minutes. Upon cooling to room temperature the reaction
was concentrated and then purified by prepartative TLC (thin layer chromatography)
and eluted with ethylacetate and hexane (3:1). Extraction of the silica gel with
5%MeOH-EtOAc was carried out to give product (15 mg, 10%). Alternatively,
Cyclopropyl-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-amine (50 mg, 0.39
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7.78(s, 1H), 8.25(m 1H) CD30D: 1.37(m 2H), 1.49(m
2H), 1.67(m 11-17 494.40 2.35 1H),1.83(m 2H),

wa:2®3(emos®H) , 2. 95(t, 2H), 3.75(s, H), 4.04(t,PCHys2005/011358

6.82(dd, 1H), 6.95(m 3H), 6.23(dd, 1H0, 6.25(s, 1H),
7.85(s, 1H), 8.22(m 1H) DMBO d-6: 3.7(s, 2H), 6.0(s,
2H), 6.8(d, 1H), I1-18 397.10 3.32 6.85(d, 1H),
6. 9(s, 1H) 70(m 1H) 72(s 1H) 77(s, 1H)

,S(dd,
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b i i i

2 kinBcrdpave ﬁdzl):tloﬂ ve%5cﬂS(PersdIH) Chém8sifys Uppédla, SBvedem). 5S%HPME-THF

3'\’%‘510“88 “‘3‘:3[% agl fQH?Had &%I?e%glg%{% (Sﬁggg‘?[gsl(l g‘? 111%021) an%l]the mixture

Z
h%a%gcmn%E% seale@l\}st%g%%@ 1%@2(:7@1& g?%ﬁ’jﬂltés"ﬁ}poﬂ (c%élﬁﬂj%_s%'i'bom temperature

8thsaéattibhiwas8oBckntidied dngd tl&naﬁl@tﬂl,ed de,prdp;aIlZQVmTIZCC(Ollmlalfﬂr

S chigtaloseipnyS snd¢Hleanyith ghylaaists apd hextipd Uity Ataction of the

>D8B%
3171% %%é@%%%h{e?ﬁ%%kﬁ)wafaaﬁgﬂ%u@% %Bvé odudt (MR S0B%). The

m 1H, s;
B tiabws Bttt ssen Al LEALS Ml =7 508 LGV B3: 339min. 1H
725 PP o 1
6 BRI DSO8R 5 o Thp 5 89 BRIR, 1smide. 523 a0 11,
my=2¥i, 1549H20896 (d,J=2.58,1H), 7.44 (s,1H), 7.36-7.19 (m,6H), 4.27 (s,2H), 3.29
(t, 1H,J=3.78), 1.33 (m,2H), 1.06 (m,2H).
[00232] 5-(1H-pyrrolo[2,3-b]pyridin-3-yl)-1,3,4-thiadiazol-2-amine

, N
/'/\' j.\ N S—NH,
s
HoN~" “NHNH,
| N |\ N
N® N TFA, 100 °C NZ N
H
H

[00233] A mixture of 3-cyano-7-azaindole (prepared as described in Org. Proc.
Rés. Dev. 2003, 7, 209) (1.0 g,7 mmol) and thiosemicarbazide (2.34 g, 21 mmol) in
trifluoroacetic acid (25 mﬂl) was heated in a sealed tube at 100°C for 2 hr. The brown
solution was cooled to room temperature and poured into ice. The mixture was then
basified with ¢.NH4;OH and the pale brown precipitate formed was filtered on a
sintered glass filter. The solid was washed thoroughly with water (3 x 50 mL) and
ethyl acetate (3 x 50 mL) and dried under vacuum to afford 5-(1H-pyrrolo[2,3-
b]pyridin-3-yl)-1,3,4-thiadiazol-2-amine (1.3 g, 85%) as a gray solid.; Mass Spec FIA
MS 218 (M+1). "H NMR (DMSO0-d6, 500 MHz) § 12.11 (s, 1H), 8.43 (dd, 1H), 8.31
(dd, 1H), 7.96 (d,1H), 7.19 (m, 1H), 7.14 (br s, 2H).

CLy y
N .
N S—NH N NN OMe
\ g_ 2 o OMe 50,Me N, 78/ m/
_—
B * m THF, DMF N
NZ N EtsN, 160°C [ _ P
H microwave N n

20 min
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WO 2005/ 103050 PCT/ US2005/ 011358 LC/ M5 Copd # (Mrl)

(ins) 1H NMR (obs) 1H NVR 500 MHz (DMSO d6) 12.45
w@poos/1d3ds0 s; 11.82 ppm 1H, s; 8.60ppm 1H, nPCBUH05/011358

ppm 1H, ; 470.30, 3.16, .82 ppm 2H, m 7.70 ppm

1H, m 7.63 ppm 1H 11-24 470.10 3.21 ; 58 ppm 1H,

m 7.38 ppm 1H, s; 7.17 ppm 1H, 3.93 ppm 2H, s;

3.15 ppm 4H, m 1.04 ppm 6H, I1-25 483. 30, 1. 83,

SRublo bl T BRI ol -
é%xg@?n%&ha&t%fgd 83 ppm 1H, s; 7.78 ppm 1H, s;

4.10 3.06 7.62 ppm 2H, m 7.36
pnonzssuH Assuspenkionpqdrh-(LEHpy13010 12, hinyrli- 3el)- B.3@thindazol-2-

m@%”«a 0503 ey 0 2 el 3 oM o acat A (0038 & Pipymm
né t% %-HL)?aﬁdﬁ§O§@H}?_D&)1@§5)g1 %)42871%1111)11114&!113 X3 ml) 36d DMF

7. 44 05 (m5H), 4.25
(@ QﬂﬂL) was Béated im didjgrowadgoyen for Z_Q-mgjrt Jhpdrown sadytion was added

bbb A oA e B8 P o

layers. The organic phase was separated and washed with water (2 x 50 mL). The
organic layer was concentrated to give a solid which was placed in a small Buchner
funnel and washed with methanol (2 x 5 mL) and ethyl acetate (2 x 5 mL). The brown
solid collected was dried under vacuum to afford the desired product (0.018 g, 21%).
[00236] 4-(4-Fluoro-1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-ylamine

Br
F F F \
m AICly/Bromoacetyl bromide H SN
) | L

N CH:Clz, 50°C, 1h N EtOH, 70 °C, 2h N H

/
Y

IZ .
\
Iz

[00237] 2-Bromo-1-(4-fluoro-1H-pyrrolo[2,3-b]pyridin-3-yl)-ethanone:

To a solution of 4-fluoro-1H-pyrrolo[2,3-b]pyridine (2.00 g, 0.0147 mol) (Org. Lett.,
2003, 5, 5023-5025) in dichloromethane was added aluminum chloride (3.92g,
0.0294mol) in portions, the mixture was stirred at RT for 30 min, then bromoacetyl
bromide (4.45g, 0.022 mol) was added dropwise. The reaction mixture was stirred at
50 °C for 1h, when TLC indicated no starting material. To the reaction mixture was
added 150 mL water, and the resulting suspension was heated at 100 OC for 1h, then
filtered to afford the desired product, 90% pure. HNMR, DMSO-d6: 4.72(s, 2H),
7.12(m, 1H), 8.36(m, 1H), 8.67(s, 1H).

[00238] 4-(4-Fluoro-1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-ylamine

To an ethanol suspension of 2-bromo-1-(4-fluoro-1H-pyrrolo[2,3-b]pyridin-3-yl)-
ethanone (3.00 g 0.0117 mol) was added thiourea (1.18 g, 0.0234 mol), the reaction
mixture was heated at 70 °C for 1h. The suspension was filtered while still warm and
to the filtration cake was added sat. sodium carbonate solution until the aqueous phase

pH was around 7.5. The suspension was filtered to afford 1.8 g free base (75%). H

- 179 -



11-32 366.03 2.86 1H NWMR 500 MHz (CDC13/CD30D) 8.60

ppm 1H, d; 8.28 ppm 1H, m 7.63 ppm 1H s; 7.40
W@poos/1a3850 1 1-33 427.00 2.76 ; 7.32 ppm 1H, nPCTUSB05/011358

ppm 3H, m 6.93 ppm 2H, 3.72 m 2H, s; 3.00 m 3H,

s. CD3CN 11-34 384.00 2.16 12.92 s (11-1), 10.86 s

(1H), 9.08 d (1H), 8.40 d (1H), 8.07 s (1H), 7.68 s

(2H), 7.59 m(1H), 7.32 s (1H), 7.20 d (1H), 6.85 s

VRO 5 bts, TEINGD s DL RO SR AR ) G (&P Om

?ﬁg) CD3CN12.80 s (1H), 10.46 s (1H), 9.02 d (1H),

35 476.00, 2.71, 8.38 d (1H), 8.04 s (1H), 7.76 s
062397 . Preparation of 4(BeFMOra-1A7zpyrtalof2,8adpyridingd-yb-thiazol-2-
1H),. 7.30 s (1H), 7.22 m(1H), 3.99 s (1H),3.15 (2H),
1y\ming 31y || -36 495.10 1.92 11-37 509.10 2.02

| B3847¢. 10, 2,21,  477.10 2.44 11-39 472,00 2.51
N ~ ~ + p
N~ TIPS-CI N” N 2. (PhSOL),NF N° N NT N

|
TIPS TIPS TIPS

(
|
(

t 1. TBAF/ THF, RT

S
i '\%/NHQ Br 2. separation

o)
| > thiourea M BAB / CH,Cly m
N7 ethanol/ I\ 50°C /1 hr N I':II

H

70°C /1 hr N 2. sat NaHCO,

IZ

[00240] 5-Bromo-1-(triisopropylsilyl)-1H-pyrrolo[2,3-b]pyridine:

Sodium hydride (0.63 g, 25.15 mol) was added in small portion to a stirred solution of
5-bromo-7-azaindole (3.3 g, 16.75 mmmol) in THF (50 mL) at room temperature and
the resulting suspension was stirred at room temperature for 15 min. Triisopropylsilyl
chloride (5.3 mL, 25.15 mmol) was added and the mixture was heated at 80 OC for 3h.
The solvent was evaporated and the residue was dissolved in water (50 mL). The
aqueous layer was extracted with EtOAc (3X50 mL), dried (Na;SO4) and
concentrated under reduced pressure. The crude product was purified by Biotage
HPEC system (10% EtOAc/Hexane) to afford the desired 5-bromo-1-
(triisopropylsilyl)-1H-pyrrolo[2,3-b]pyridine as a white solid (5.2g, 88%).; Mass Spec
355 M+1).

[00241] 5-Fluoro-1-(triisopropylsilyl)-1H-pyrrolo[2,3-b]pyridine:

2.5M Butyl lithium (4.4 mL, 10.8 mmol) was added dropwise to a stirred solution of
5-bromo-1-(triisopropylsilyl)-1H-pyrrolo[2,3-b]pyridine (2.55 g, 7.23 mmol) in THF
(65 mL) over 10 min at ~78°C under nitrogen in three necked flask. The resulting
solution was stirred at —78 °C for 1h and solid N —fluorobenzenesulfonimide (2.84 g,
9.03 mmol) was added in one portion and stirred at —78 OC for 2 h. The solvent was
evaporated and the crude material was dissolved in water (50 mL) and extracted with
EtOAc (3x25 mL). The organic extract was dried and concentrated under reduced

pressure to give a residue which was suspended in hexane (5 mL) and filtered. The
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11-42 484.00 2.47 9.95 (s, li), 8.46 (d, 1H), 8.28 (d,
1H), 7.87 (d, 111), 6.83 (s, 1H), 4.1-4.8 (s, 2H),

W 160430890. 00 3.17 3.92 (m dH), 3.29 (m 2H),PCI/LKL00SO11358
3H), 1.35 (m 6H) CD3CN 1NMR (500MHz, DMBO-d6, ppm)
12.15 (s, 1H), 11-44 393.10 3.32 8.74 (d, 1H, J=7.87),
8.33 (m1H), 8.02 (d,1H, =2.41Hz), 7.49 (s, 1H),

7 42 7.17, (m5H), 4.34 (s,2H), 3.38 (m1H), 1.36
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( amdwpmdummmflegmﬂg@gg@m@g syispern (49475 % L0 AcfHigxane) to
1268 S A re-ddeSiord 391 A dineasUlwhile ddikd 975 8)); Mass Spec.;

MS 137 (M+1); '"H NMR(DMSO-d6, 500 MHz) & 11.75(s, 1H), 8.17(t,1H),
7.81(dd,1H), 7.55(t,1H), 6.44(dd,1H).

[00243] 4-(5-Fluoro-1H-pyrrolo[2,3-b]pyridin-3-yl)thiazol-2-amine:
Aluminum chloride (0.48 g, 3.6 mmol) was added slowly to a stirred solution of 5-
fluoro-1H-pyrrolo[2,3-b]pyridine (0.164 g,1.2 mmol) in CH,Cl, (5 mL)).
Bromoacetyl bromide (0.1 mL, 1.5 mmol) was added and the resulting solution was
heated at 50 °C for 1 h and cooled to room temperature. Water (25 mL) was added,
the solution was basified with saturated NaHCOj5 and the mixture was extracted with
EtOAc (3X25 mL). The organic extracts were dried and concentrated under reduced
pressure to give 2-bromo-1-(5-fluoro-1H-pyrrolo[2,3-b]pyridin-3-yl)-ethanone as a
pale brown solid. A mixture of 2-bromo-1-(5-fluoro-1H-pyrrolo[2,3-b]pyridin-3-yl)-
ethanone (0.28 g) and thiourea (0.13 g) in ethanol (10 mL) were heated at 70 OC for 1
h. Water (50 mL) was added and the solution was basified with concentrated NH,OH.
The aqueous layer was extracted with EtOAc (3X25 mL). The organic extracts were
dried and concentrated under reduced pressure to give 4-(5-fluoro-1H-pyrrolo[2,3-
b]pyridin-3-yl)thiazol-2-amine (0.21 g, 75%, 2 steps) as pale brown solid. Mass
Spec.; MS 235 (M+1); '"H NMR(DMSO-d6, 500 MHz) & 11.86(s, 1H), 8.27(d, 1H),
8.22(s,1H), 7.83(d,1H), 6.95(brs,2H), 6.81(s,1H).

[00244] Preparation of 4-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-

ylamine
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11-50 442.10, 3.11, 8.49 (d,1H, J=5.3IHz), 8.08
(s,1H), 7.80(s,1H), 442.08 2.98 .72-7.52 (m6H), 4.02
w@ 2002i)305®. 51 (s,3H), 2.50 (s,3H) 11-51 497. 0PCT/LSBGS5/011358
497.10 1.82 - 202 WD 2005/103050 PCT/ US2005/ 011358
LG/ M5 Cpd # (MF1) (ins) 1H NMR (obs) 11-52 511.10
1.92 11-53 393.30 3.38 1INVR (500MHz, DVMSO d6, ppm
11.81 (s,1H), 8.58 (d,1H, J=7.92), 8.26 (m1H), 7.92
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6. 86(d, 1H) @..sgﬁ«ambagb . 3.79(3 3H), " 3,8 sm2H) .

CD30D: 8.82(d, 1H), 8. 34(d, 1H), 8.08(s, 1H), 11-56 371.00

3.30 7.45(s, 1H), 7.31-7.42(m2H),6.95(m 2H),

ﬂ‘g’g@ilsi Hng-CﬁmH -pydile[23-) |pyridi-3-ylthjazel-2-amingH)

7Thg Eige,: gq'q}lpog@ig\(%ﬁ' %2 h’rgsi%g @10?(7 gtg%#azgr%n@% g%djyﬂr_l}o that described

2 _ 3 , ’

8?%?&@% %@Shﬂﬁ 2zAnd 30(B32 ) 1.17 AngSf, 31EH)(0.47 g, 3.51 mmol),
bromoacetylbromide (0.1mL, 1.46 mmol) and thiourea (0.158 g, 2.08 mmol) (0.21 g,
67.5%, 2 steps) as pale brown solid. Mass Spec.; MS 251 (M+1); '"H NMR(DMSO-
d6, 500 MHz) & 11.97(s, 1H), 8.50(d, 1H), 8.22(d,1H), 7.84(d,1H),7.02(brs,2H),
6.83(s,1H).

[00246] Preparation of 4-(5-Bromo-1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-

T2y

ylamine
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T=Z_y

[00247] 4-(5-Bromo-1H-pyrrolo[2,3-b]pyridin-3-yl)thiazol-2-amine:

The title compound was synthesized in 2 steps in a manner similar to that described
above using 5-bromo-7-azaindole (1.0 g,5.07 mmol), AlCl; (1.35g,10.15
mmol),bromoacetylbromide (0.41 mL, 6.34 mmol) and thiourea (0.36 g, 4.72 mmol)
(0.21 g, 48%, 2 steps) as a brown solid. Mass Spec.; MS 297 (M+1); 'H
NMR(DMSO0-d6, 500 MHz) & 8.63(d, 1H), 8.28(d,1H), 7.82(s,1H),6.98(s,2H),
6.82(s,1H).

[00248] Preparation of 4-(5-Hydroxy-1H-pyrrolo[2,3-b]pyridin-3-yl)thiazol-2-

amine

S
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o) 1. 2eqAlIClg HO. thiourea HO.
s -
m 1.2 eq BAB / CH,Cly | N ranol | o
NZ N 50°C /1 hr o\~ ohane N
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[00249] 4-(5-Hydr0xy-1H-pyrrolo[2,3-b]pyridin—3-yl)thiazol-Z-amine:
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|1-58 485.00 2.72 8.33(dd, 1H), 8.24(d, 1H), 7.77(s, 1H),
7.70(m 1H), 65(m 12H), 7.25(dd, 1H), 4.02 (s, 1H),

w@2@20mos0H), 2.87(m 4H) 1H NVR 500 MHz ( DVSO- PIG)/US2085011358

ppm 2H, m 71 ppm 3H, m 7.63 ppm 2H m 7.14 ppm
2H, 11-59 483.10 2.70 ; 05 ppm 1H, s; 3.88 ppm 2H,
s; 3.60 ppm 4H m 2.88 m 4H m 11-60 353.00 3.16
CDSO) 8.93(d, 1H), 8.38(d,1H), 8.12(d, 1H), 7. 16-
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[00251] 4-Bromothiophene-2-carboxylic acid:
4-Bromothiophene-2-carbaldehyde (1.9 g, 10 mmol) was dissolved in 40 mL of t-
BuOH and 4 mL of 2-methyl-2-butene. The reaction mixture was cooled to 0 °C and
NaClO, (1.1 g, 12 mmol) dissolved in 12 mL of 1M NaH,PO4 was added. The
reaction mixture was let warm to room temperature and stirred for 5 hours. The
reaction mixture was concentrated to about half the volume, and poured into 20 mL
1N NaOH and 50 mIL Et20. The aqueous layer was made acidic with 6N HCI and
extracted with EtOAc. This organic layer was dried over sodium sulfate and
concentrated to obtain the product as a white solid, 1.75 g, 8.5 mmol, 85% yield. qH
NMR 500 MHz (DMSO-dg) 8.02 (1H, s), 7.78 (1H, s).

[00252] tert-Butyl 4-bromothiophen-2-ylcarbamate:
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NVR DMSO 2.88(t, 4H), 3.64(t, 4H), 3.96(s, 11-66
502.00 3.16 2H), 7.03(m 1H), 7.21(s, 111), 7.62(m
wQ@Rkhos173068(m 1H), 7.76(d, 11-1), 7.81(d, 1H),PSIr/BS{on3$/011358
1H NVD DMBO 1.0(t, 6H), 3.16(q, 4H), 3.93(s, 2H),
I1-67 488.20 3.56 .02(m 1H), 7.20(s, 11-1), 7.55(m
1H), 7.60(m 1H), 7.65(dd, 1H), 7.77(d, 1H), 7.80(d,
8 24(m 1H) INVR (500MHz, DWMBO d6, ppn) 11 96

1 H)

3-Fopmhagioshene 2 satboxyle g U195 gsggéwﬁ? W a0l i 0 L of -
7B&?}:E nTc;Lﬂ:hs soﬁlzt?o% &;E&%Xfﬂﬁbéjﬂﬁbryllﬁzﬁz I\/I% 3092 mr'faogfand
Dmmydﬁmnpmhﬁ nill, 1911 (rmoi)gt)gc:rz added Tk maﬁthiﬂmmy wag heged to
( geﬂilﬁ)for ;hglgs,(qﬂo%a)roon? térgpezrﬁli}l%ﬂ)]égd 1létgd ()ﬁ?h?l#ng% 'lgl-be organic

(myérl'&/as \%as%%d Qﬁthzf@% citrid &if Ssatvhlbd sodiBm(bRakbdnatelandbrine, and
2H) 11-70 405. 10 3.31 1H NMR 500 MHz

( me)atdzﬁgtd mlar&zl pyingh WH«B p@fmdg)}gmhgpﬁphlpmatqgra@yggl silica (0 to

255 36 27 DB o bl 730538, S SRR v
mmg%ﬁﬁ gmm}ﬁblr s)?ls Dﬁg (())831529%3 i, s)45541(9}2,H) d 3 73
8[09353] 1, tent-Butyl Sdl-tmyl-ﬂﬂ-pyrw@ﬂé blpyrldm étyl)tblop!sﬁp-?--
Tolfblsdg 199,00, 2 66 7,15, m 2L 755, 1700, 2k
238045, Betrametidith1,3,2-didxabodlin-2ryl )3 os §1- M@-pyrrdm[2 Srb]gytidine
1(34958_rr11g,510mm01) tert-butyl 4-bromothiophen-2-ylcarbamate (190 mg, 0.68 mmol),
potassium carbonate (310 mg, 2.25 mmol), and tetrakis(triphenylphosphine)
palladium (0) (20 mg) were combined in 4 mL. DME, 1 mL water, and heated to 160
°C in the microwave for 10 minutes, followed by 170 °C for 10 minutes. The reaction
mixture was diluted with EtOAc and washed with saturated sodium bicarbonate. The
organic layer was filtered through celite and concentrated to an oil which was purified
by column chromatography on silica (15 to 60 % EtOAc/hexanes) to give the product
as a brown foam, 0.12 g, 0.26 mmol, 38% yield. MH+ 470.1.
[00254]  4-[1-(Toluene-4-sulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-thiophen-2-
ylamine:
tert-Butyl 4-(1-tosyl-1H-pyrrolo[2,3-b]pyridin-3-yl)thiophen-2-ylcarbamate (120 mg,
0.26 mmol) was dissolved in 2 mL CH;Cl,, 2 mL TFA. After 15 minutes the reaction
mixture was concentrated to an oil, dissolved in EtOAc, and washed with 0.1 NaOH.
The organic layer was dried to a brown oil which was used as obtained.
[00255] Preparation of N-(4-(1H-pyrrolo[2,3-b]pyridin-3-yl)thiophen-2-yl)-2-

(3-methoxyphenyl)acetamide
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H INVR (500MHz, DWVSO-d6, ppm) 11.92 (s,1H), 8.64
(d, 1H, J=7.18Hz), 8.29 (m1H), 7.96 (d,1H, 11-73
waz®sa@o2 72 T=2. 5/ Hz), 7.90 (d, 2H, J=8.26Hz), PT/682005/011358

(d,2H, 1=8.25Hz), 7.45 (s,1H), 7.20 (m1H), 4.43 (s,

2H, 3.20 (m3H, 3.18 (m1H, 1.34 (m2H), 1.10 (m

INVR (500MHz, DMSO-d6, ppm) 12.48 (s,1H), 11-74

413.05 2.32 11.89 (s, 1H), 8.52 (d,1H J=7.28Hz), 8.29
(m1lH), 92-7.86 (m3H), 7.62 (d.1H, J=8.22Hz), 7.38

(s, 1IN 7.20 (m1H), 3.96 (s, 3,20 (m3H) - 204 y
WO 2005+803050 PCT/ US2005/ (31358~ L€/ M5 Cnpd # (M1 o
NVR (obs) 1NVR QF , DVBO-d6, ppm) 1%‘N

8.61 (d,JH J=7.3N\Hz), 8.28 (dd,1H, I1-7
0N3. 60 =4. 62, 1. 29Hz) , #7595 (d, 1H, J=2.52Hz),

), 7.19 (m1H), 7.06
4.33 (s, 2H), 3.36

( 7.35 (d, 1H, J=8.5l
(d 1H, Ts57Hz), 6.92 (
3.17 (s,3H), 1.36 (m

1209 (m 2H) 11-76 HL5.]10
2.44 MBO-d6: 12. 35(brs l:lH)N 12.09(s, 1H), 11-77 44 4190
3.80 8.74(d, 1

2%-([% (Rglpenerd-gy (myé Hlﬂ[ag lglp&ndlg@ﬂl@ §h1§%}§en 7 H?a‘mme was
o %J%se%l t%@methmﬂéﬁylaé&c%(@a&wmn ol Géiesal Mibthod B and the

product 2- (3-methoxypheny1)—N—(4 -(1-tosyl-1H-pyrrolo[2,3-b]pyridin-3-yl)thiophen-
2-yl)acetamide (70 mg, 0.14 mmol) was dissolved in 6 mL THF and LiOH hydrate
(63 mg, 1.5 mmol) was added in 1mL of water. The reaction mixture was heated to
150 °C by microwave irradiation for 15 minutes and then diluted with EtOAc and
water and the organic layer dried over sodium sulfate and concentrated to an oil,
which was purified by column chromatography on silica (40 to 100% EtOAc/hexanes
to give 20 mg of a light brown solid, 0.055 mmol, 39%. 1H NMR 500 MHz (DMSO-
d6) 11.80 (1H, s), 11.37 (1H, s) 8.28 ( 2H, m), 7.78 (1H, s), 7.25 (1H, t), 7.16 (2H,
m), 7.07 (1H, s) 6.88 (2H, m), 6.82 (1H, m), 3.78 (3H, s), 3.69 (2H, s). MH+ 364.20.
[00256] Preparation of 5-(1H-pyrrolo[2,3-b]pyridin-3-yD)thiophene-2-
carboxylic acid
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[00257] (E)-3-chloro-3-(1H-pyrrolo[2,3-b]pyridin-3-ylacrylaldehyde:
Phosphorous oxychloride (3.7 mL, 40 mmol) was added dropwise to DMF (6.2 mL,
80 mmol) at 0 °C. The reaction mixture was let warm to room temperature and stirred
for 15 minutes. 1-(1H-Pyrrolo[2,3-b]pyridin-3-yl)-ethanone was added in DMF (20
mL) and the reaction heated to 60 °C for 4 hours, cooled to 0 °C and 150 mL of
saturated NaOAc solution added. The reaction mixture was heated briefly to 50 °C
and then extracted with EtOAc. The organic layer was washed with brine, dried over

sodium sulfate and concentrated to an oil which contains impure product. Upon
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I1-78 507.90 3.32 8.74(d, 1H), 8.32(d, 1H), 7.97(d, 1H),
7.43(s,1H), 30(t,1H), 7.21(s,1H), 7.10(m 1H),

w@200906302H) , 2.89(s,3H), M5O d6: 12.39(s, 1H), PCT/US2005/011358
12.09(s, 1H), 8.74(d, 1H),8.33(d,1H), 7.97(d, 1H), 7.25-
11-79 414.90, 3.78, 1.43(m6H), 3.77(s,2H),
3.81(s,2H)., 1H NVR 413.00 9.60 (DVMSO 3.81 (2H, s),
71§|0 g 49 (6H, m, 7.99 (1H s) 8 35 (1H, brs), 8.77
e isddeytlod el e oty e o
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( mrmsptréted 202} s(d]p‘d gl’hgch wasggn@ml Bq)coluinroqln }_%)gb*aphy on silica (20

to 100% EtOAc/hexanes) to give the product, 890 mg, 3.3 mmol, 74% yield. 1H

NMR 500 MHz (DMSO-d6) 12.19 (1H, br s), 8.32 (2H, m), 8.13 (1H, s), 7.78 (1H,

d), 7.48 (1H, d), 7.23 (1H, dd), 4.31 (2H, q), 1.30 (3H, t).

[00259] 5-(1H-pyrrolo[2,3-b]pyridin-3-yl)thiophene-Z-carboxylic acid:

Ethyl 5-(1H-pyrrolo[2,3-b]pyridin-3-yl)thiophene-2-carboxylate (0.89 g, 3.3 mmol)

was partly dissolved in 1,4 dioxane and 10 mL 1IN NaOH added. The reaction

mixture was heated to 80 °C where it became homogenous. After 2 hours the reaction
mixture was cooled to room temperature, diluted with ethyl acetate, and a 10% citric
acid solution. A precipitate formed which was filtered off, washed with water and

dried to 0.71 g, 2.9 mmol, 88% yield.
[00260] Preparation of tert-butyl 5-(1H-pyrrolo[2,3-b]pyridin-3-yl)thiophen-2-

ylcarbamate
e C02H ' - \HBoc
\
S \ S
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[00261] tert-butyl 5-(1H-pyrrolo[2,3-b]pyridin-3-yl)thiophen-2-ylcarbamate:
5-(1H-pyrrolo[2,3-b]pyridin-3-yl)thiophene-2-carboxylic acid (0.60 g, 2.5 mmol) was
dissolved in 20 mL t-BuOH. To this solution diphenylphosphoryl azide (0.81 g, 2.9
mmol) and triethylamine (0.4 mL, 2.9 mmol) were added. The reaction mixture was
heated to reflux for 6 hours, then let stand overnight. The reaction mixture was

concentrated to a green residue that was dissolved in EtOAc. The organic layer was

- 186 -



- 205 WD 2005/ 103050 PCT/US2005/011358 LC/ MBS Cnpd #
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[00263] 5-Bromothiophene-3-carboxylic acid:
Thiophene-3-carboxylic acid (0.51 g, 4 mmol) was dissolved in HOAc (5 mL) and
Br; (0.21 mL, 4 mmol) was added in 1 mL. HOAc. The reaction mixture was stirred
for 40 minutes, poured into water and a white precipitate formed, which was filtered
and dried to 0.70 g grams of product that contains about 30 % 2,5-dibromothiophane-
3-carboxylic acid.
[00264] N-(3-Methoxybenzyl)-5-bromothiophene-3-carboxamide:
5-Bromothiophene-3-carboxylic acid (70%) (200 mg, 0.6 mmol of monobromide)
was dissolved in DMF with 3-methoxybenzyl amine (0.3 g, 2.2 mmol), EDCI (0.42 g,
2.2 mmol), and HOBt hydrate (0.06g, 0.4 mmol). The reaction mixture was stirred at
room temperature for 3 days, diluted with EtOAc and the organic layer washed with
10% citric acid, saturated sodium bicarbonate, and brine. The organic layer was then
dried over sodium sulfate and concentrated to an oil, which was purified by column
chromatography on silica (10 to 30 5 EtOAc/hexanes) to give the product as a
colorless oil, 195 mg, 0.6 mmol, 100%. '"H NMR 500 MHz (CDCI3) 7.81 (1H, s),
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INVR (500MHz, MeOHd4, ppm) 8.99 (d,1H, J= 11-88
453.00 3.90 .89Hz), 8.31 (m1H), 7.98 (s,1H), 7.44

W@ pgo2ih30588 (s, 1H), 6.80 (m 5H), 4.26 (s, 2H),PGI/BS2005/011358
(m1H),1.34 (m2H), 1.05 (m2H) 11-89 1.91 11-90 1.86
[1-91 369.10 3.45 NWMR CD3CD: 3.8(s, 2H), 7.2(s, 1H),
7.27(m 1H), 7.35(m 4H), 7.73(d, 1H), 8.20(d, 1H)
NVR CD3OD: 3.76(s, 2H), 3.80(s, 3H), 11-92 399.00 3.44

6. d , )
7.7-%% 8539y 728 (Hsca) By Uk costipiny &2 et 9. 497 e o,
3 32(8m &) . 3.95(s, 11-93 504.00 3.66 2H), 7.2(m
7.60dd, 1H), 7.65(dd, 1H), 7.69(s, 1H), 7.75(dd,
%“"’2“5]85“"3 Aplhogy gl b pRBNEOLIG ShUTIIE .
7.24
Vl}ﬁl(lﬁrplﬁ"&c?"ca‘ﬁfg‘% des s 1H), 8.25(d, IiI)H) 9.72?‘3,

bRy \ ]
N 3%&%%9@»@%@15 ﬂroﬁﬁﬁlﬁbgl‘?e‘ﬂ): 3- éaﬁbmg% do 94 Mimol), 3

2(48456rﬁ-tzm)ime®y2$(3c2 dlozala)orolan 2(lb 1 tosy)- 1Hspm<elp &mpyndme (122

amieped el bosi b (175368 PRV 011368

Lgtﬂyﬁs@igﬂergrlﬁﬂﬂtﬂﬂmé)fﬁall@&hm ) WRng) 9b)coeBB(AN in ¥3nll DME, 1

I-? 1H), 8.08 s H) ,
water and heate 60 °C in the rmcrowave for 10 minutes. The reaction

mixture was diluted with EtOAc and water. The organic layer was filtered through
celite and concentrated to an oil which was purified by column chromatography on
silica (20 to 60 % EtOAc/hexanes) to give the product as a brown oil, 0.07 g, 0.14
mmol, 45% yield. MH+ 518.0
[00266] N-(3-Methoxybenzyl)-5-(1H-pyrrolo[2,3-b]pyridin-3-yl)thiophene-3-
carboxamide:
N-(3-Methoxybenzyl)-5-(1-tosyl-1H-pyrrolo[2,3-b]pyridin-3-yl)thiophene-3-
carboxamide (740 mg, 0.14 mmol) was dissolved in THF (4 mL) and LiOH hydrate (42
mg, 1 mmol) was added in water (1 mL). The reaction mixture was heated to 150 °C
in the microwave for 10 minutes. The reaction mixture was diluted with EtOAc and
the organic layer was washed with 10% citric acid, saturated sodium bicarbonate, and
then dried over sodium sulfate and concentrated to an oil, which was purified by
column chromatography on silica (50 to 100% EtOAc/hexanes) to give the product as
a white solid 30 mg, 0.083 mmol, 59%. 'H NMR 500 MHz (DMSO-d6) 12.00 (1H,
5), 8.88 (1H, t), 8.32 (2H, m), 8.01 (1H, s), 7.87 (1H, s), 7.83 (1H, s), 7.26 (2H, m),
6.92 (2H, m), 6.93 (2H, m), 6.82 (1H, d), 4.43 (2H, d), 3.70 (3H, s). MH+ 364.10
[00267] Preparation of N-(3-Methoxybenzyl)-4-(1H-pyrrolo[2,3-b]pyridin-3-
ylthiophene-2-carboxamide

O
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11-96 405.10 3.65 1.57 q (1H), 7.35 s (1H), 7.29 m
(1H), 6.87 m(3H), .57 m(1H), 4.32 m(1H), 3.94 m

W@ 2dp/108580 s (3H), 24 m(2H), 2.12 m (2H) 11POWUS2005/011358

485.10 1.71 M5 O-d6: 12.21(brs, | Hy, 11 .99 (s,1 H),
11-98 349.00 3.11 8.52(dd, 1H), 8.29(dd, 1H), 7.71(d, 1H),
7.26- 36(m5H), 7.17(dd, 1H), 3.78(s,2H), 2.41(s,3H),
MBO- d6: 12 19(s, 1H), 12.04(s,1H), I1-99 379.10 2. 93

8.54 8,31(d 1 7..19-. .26
6[096%@ 8%? Q Mﬁth((”%’(i’fa%?lp’fr-ﬂyéyr?g%% SSIﬂ?y%ldéyg% n])%phene-z-
2¢ %%§aﬁe. MEO- d6: 12.22(s,1H), 11.99(s, 1H),
, 11-100 442. 00288851d15%
STRQQMM thinpolind7wésimady by thezgme prodedurers OB (3rnethoryasmzy)-5-

1@@%(@51% 3’%193'“%5&%5%%1“8 eéle%CarggxannN& stgl%ng with the

1
xje%%g%(gme%"h | &g&%&%pﬂ&%?c&%%ﬂﬁd})d 7.64- 76(m 5H),

2[0026%] smrepa)ta@pa ofﬁi(weﬂr@yml}e Hi) -5 ﬂr(li-pymolO[Z 3-b]pyridin-

1),- 10 3748 d, 1H), 8. 11(d, 1H), 7.76(s, 1
5‘1’%)&'2%’("&25}%1’“’6 'Qh‘( , 76(3(2H)H) I\/ISOEJIG: i

12, 36(s, 1H), 17 9&@ 11- 103 399.00 3.75 MeO

8.61(d, 1H), 8. ;@ H, 7.98(d, 1H), 7.43(s, 1H),

25(t, 1H), 6283/6.96(m 3H), 3.77(s,2H), 3. 75(s,3|—|).
I1-104 482.00 3.29 CD3OD: 8. ezl@ls‘\ijhH@iF (s, 1H) ©

7. s, T 32( #, 13Hf\’7\qrﬂ) 7 zb( %{)E 8

2097f5y(3H)  CDBCD: 8. 63(d, 1H) 8

H

[00270]  3-(3-Methoxy-phenyl)-1-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-
yl]-piperidin-2-one:

To 2-(3-methoxy-phenyl)-N-[4-(1H-pyrrolo{2,3-b]pyridin-3-yl)-thiazol-2-yl]-
acetamide (1 mmol) in THF was added 1.2 mmol of PPhs, 1.2 mmol of 3-
bromopropanol and 1.2 mmol of DIAD and the reaction mixture was stirred at room
temperature for 16 h. The reaction mixture was cooled to 0°C and 1.2 mmol of NaH
was added and reaction mixture was stirred at 0°C for 30 minutes. MeOH was added
to quench reaction and the solvent evaporated. The residue was redissolved in EtOAc
and the organic layer was washed with H20 and dried over Na2SO4.. After removal
of solvent, the final product was purified by preparative HPLC to afford 3-(3-
methoxy-phenyl)-1-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-piperidin-2-one
in 30% yield.

[00271] Preparation of 2-[3-(3-Piperidin-1-yl-propane-1-sulfonylamino)-
phenyl]-N-[4-(1H-pyrrolo[2,3-b]pyridin—3-yl)-thiazol-z-yl]-ac"etamide
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11-105 518.00 3.54 1.81(s,IH, 7.71(m2H), 7.63(s, 1H),
7.22(d, 1H), 3.97(s,2H), 3.68(m4H), 2.97(m 4H 1H NMR
WGOOMIBSOVSO- d6) 11.86 ppm 1H, s; .74 ppm HBET/US2005/011358
9.10 ppm 1H, t; 8.37 ppm 1Hd; 11-106 427.10 2.79
8.26 ppm 2H, m 7.92 ppm 1H s; 7.81 ppm 1H s; 28
ppm 1H, m 7.13 ppm 4H, m 4.46 ppm 2H, 2.98 p pm
3H, s. MSO-d6: 12.46(s,1H), 12.10(s,1H), 8.74(d, 1H),
I1-107 563.00 3.60 8. I§>2(d 1H), 7.97(d,1H),7.77(s, 1H),

7.64- 71(m 3H), 4 M), 3.98(s,2H), 3.61(m 4H)

2.87(m4H) - 207 52005/ 103050 PCT /U82005/ 011358
LC VB d # (ML) (m ns) 1H 13 6 S HCONH,
Mg s (1 o i@, 85 s (1 2497 1@ Pa/c/ MeOH

(4

1.54 d (1H) 8. —8.0 3 (1H) “7 50 dd (1H),
7.34 d (1H), 724 , 707s (1H), 6.92 m (1H),
4.36 m (2H), 3.93 s)(2H), 3.65 s (4H), 3.55 m (6H),
CD3CN13.18 s (114D V10.90 s (1H),9.03 d (1H), 11-109
511.10 1.70 8.38 MH), 8.04 s (1H), 7.53 dd (1H),
7.34 d (1H), 7.28 s (1H), 7.10 s (1H), 6.92 dd (1H),
4.36 m(2H), 3.95s (2, 3.55 m 2.85 s (3H)

8 0s 10. e 9.05Id 1000
SR, P, o6 s i

. 30 s (1H), 5 s (1H), 6.92"dd (1H),
4.11 m(2H), 3.95 s (2H), 359 m (8H), 3.33 m(2H),
2.22 m (2H

piperidine (neat) O
\\ /;
100°C )\ NTaAva NS

[00272] 2-(3-Nitro-phenyl)-N-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-

acetamide:

Prepared from 3-nitrophenyl acetic acid (1g, 5.52 mmol), N-(1-methanesulfonyl)-
benzotriazole (1.5eq, 1.6g), 4—(1H—pyrrolo[2,3—b]pyridin—3-yl)-thiazol-Z-ylamine and
triethylamine (3eq, 2.3ml) in THF (20 mL) by microwave irradiation at 170°C for 10
mins as described above. The reaction mixture was concentrated to dryness and
CH3CN added. The desired final product was filtered and washed with ether to give
clean 2-(3-nitrophenyl)-N-[4-(1H-pyrrolo[2,3-blpyridin-3-yl)-thiazol-2-yl]-acetamide
(1.4g, 66% yield.)

[00273] 2-(3-Amino-phenyl)-N-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-
yll-acetamide:
2-(3-Nitro-phenyl)-N-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-acetamide
(200mg, 0.5mmol) was taken in DMF- MeOH (5mL) and added to sat. NH4OH (5
ml) and Fe powder (3eq, 83mg). Then the suspension was heated overnight at 100 °C.
The brown colored reaction mixture was passed through a celite plug and washed
with ethyl acetate. Then the reaction mixture was concentrated to dryness and taken
up in ethyl acetate and extracted with water. The organic layer was dried and

concentrated to give the desired product as a tan solid (50 mg, 30 % yield).
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CD3CN13.21 s (1H), 11.19 s (1H),9.05 d (1H), 8.40 d

(1H), 8.06 s (1H), 7.53 dd (1H), 7.34 d (1H, 11-111
w®G2®510030 70 .30 s (1H), 7.05 s (1H), 6.92 dd ¥AFp$2005/011358

4.11 m(2H), 3.95s (2H), 3.59 m(8H), 3.33 m

(2H),2.86 s (3H), 22 m(2H) 11-112 482.10 3.19 1INWR

(500MHz, dnso-d6, ppn) 8.55 (d,1H, J= 11-113 442.10

2.59 1.85Hz), 8.25 (d,1H, J= 5.59Hz), 7.40-7.10

SH3HAL (2%%&@ é@*&?rwﬁﬁémﬁpﬁgﬁn@?@@%Fﬁﬂhﬁrﬁf
1Pgl§'0ﬂ)[ff‘3 @E}ynﬁin-&fyglthm-z%w-a@e;ta%ﬂ(ﬂz% 11 g m3 6421 Hl 0 m2 87

6292 anmm rhEny1)RN-BL-G31- pmlom—bﬂvpyr@ln&z y@bmlazml-lz -yllacepgnide

15005 s o bas Gopbieg i PELS BDES GARS ng-1-
sﬁﬁ)n@péﬁlm%hé (1f6q, 35 trL3> L@asﬂaaaedlfbu%wéa by t8&hpPRHindl H,  S;

2 ppm 1H s; 1H, m 7.20
p(ﬁmq, 391 DIpm Tlﬁe neBCWnnHPEHG wagtiged zFRchgr >hows gnd ghan diluted

thlgﬁ)gc%y%%ﬁé [?'\cﬁ%tg @aéerz’géepo%gﬁ& }_ﬁy)é'r gfas %aﬁf‘ cdRB}trated

1% gidle brovwAroil M’chﬁl'bv'as §sed?>vlﬂkﬁ>upﬂﬁ1heﬂbhnﬂiﬂatloﬁl 116
284.00, 2.00, .08 p 2H, s.,1H NMR 500 M4z

26002081 1 b (@ Pweridp-yispropaner -sBopyAmIn®)PHERY B RH-(LH-
pB%ro%ﬁ%]p?nﬁﬁl-gw-ﬂﬁﬁol-Zgyl]-acetamlde.
The crude 2-[3-(3-chloro-propane-1-sulfonylamino)-phenyl]-N-[4-(1H-pyrrolo
[2,3-b]pyridin-3-yl)-thiazol-2-yl]-acetamide was treated with neat piperidine
and heated to 100 °C overnight. The reaction mixture was diluted with DMF
and purified by preparative HPLC to give the desired compound.
[00276] Preparation of 2-[3-(1,1-Dioxo-116-isothiazolidin-2-yl)-phenyl]-N-[4-
(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-acetamide

=

Z | S O o. .0

noos 9 Q.0 EtsN/DMF Ny ! 3 @ A
Ay NH o ————>

N N 4 NN N’
HN / N N 100°C HN H Q

[00277] 2-[3-(1,1-Dioxo-116-isothiazolidin-2-yl)-phenyl]-N-[4-(1H-pyrrolo[2,3-
b]pyridin-3-yl)-thiazol-2-yl]-acetamide: 2-[3-(3-Chloro-propane-1-sulfonylamino)-
phenyl]-N-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-acetamide was prepared
as described above, then was dissolved in DMF in a refluxing tube and triethylamine
added. Heated to 100 °C overnight. The reaction mixture was diluted with DMF and
purified by prep HPLC to give the desired compound. (25.0mg, 20% yield).

[00278] Preparation of 2-(3-(N-Dimethylsulfamoyl)-amino-phenyl)-N-[4-(1H-
pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-acetamide
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7.83 ppm 1H, s; 7.40 ppm 1H, s; 7.15 ppm 1H, m 05

m 2H, s. -208 WD 2005/ 103050 PCT/ US2005/011358 LC/ M5
w@aed/163060vic1) (mns) 1H NVR (obs) 1H NVR 500 RE#®US2005/011358

(DMSO-d6) 9.78 ppm 1H, s; 8.88 ppm 1H, t; 8.27 ppm

2H, m 8.00 ppm 1H, s; 11-117 427.10 2.76 .88 ppm

1H, s; 7.77 ppm 1H, s; 7.25 ppm 1H, m 15 ppm 2H,

m 7.08 ppm 2H, m 4.43 ppm 2H d; 97 m 3H, s.

CDBCD 8. 33(dd 1H), 8.15(dd,1H), 11-118 353.00 3. 46

1H)g li ]
1-119
No7. 25( Fa-dH) , 7. 20, j\N NH;

NS H) 1
., H6.85(m 1H), 3.80(s,3H), 3.78(s,2HH
MBO- d6: 12.38(s, 1H), 12.00(s, 1H), 9. 73(s,1H), 11-120
446.00 3.03 8. 36(dd IH), 8.26(s,|H,7.97(d, 1H),
41(s, @Hp, 7. 30(t, 7.13(s, 1H), 10(m 3H) 3.78(s, 2H),
2.99(sS]H) .CD3 dd,c;H) 16 d 11-121

502. 50 3. 38 91('
7. 3."6"7(rii14|—|)

2. 9%W‘2ﬁ‘9°°0 MBSO 3—.6 12322( N H) 12. 01(’s, 1H),

7[@2??]? 1H%ﬂl&é—iﬁﬁﬁﬁ?—l\ﬂP4-isll-f-%yﬁrogg[&;q’j-l}ﬁpyr‘lzhg-%(ﬂ)'ﬁmlzol-z-
yl]-acetamide:
2-(3—Nitro-phenyl)—N—[4-(1H—pyrrolo[2,3—b]pyridin-3-yl)-thiazol—Z-yl]-acetamide (1g,
2.6 mmol) was dissolved in MeOH (100 ml) and added 10% Pd/C (100 mg) followed

by ammonium formate (3eq, 500mg). The reaction mixture was refluxed overnight.
Then the reaction mixture was filtered and concentrated to give a white solid. The
solid was taken up in EtOAc, filtered again, concentrated to give white solid. (500
mg, 55% yield).

[00280] 2-(3-(N-Dimethylsulfamoyl)-amino-phenyl)-N-[4-(1H-pyrrolo[2,3-
blpyridin-3-yl)-thiazol-2-yl]-acetamide:
2-(3-Amino-phenyl)-N-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-acetamide
(100 mg, 0.28 mmol) was dissolved in THF (5 mL) and dimethyl sulfamoyl chloride
(3eq, 90 OOL) was added, followed by triethylamine (3eq, 120 OL). The reaction
mixture was heated to 80 °C overnight, then was concentrated and taken up in
DMF/H20 and purified by preparative HPLC to afford 2-(3-(N-dimethylsulfamoyl)-
amino-phenyl)-N-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-yl]-acetamide
(24.5mg, 20% yield)

[00281] Preparation of 2-(1H-Pyrrolo[2,3-b]pyridin-3-yl)-thiazol-4-ylamine
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.23(m 1H), 7.08(mlH),3.88(s, 2H)3.78(s, 2H), 99(s, 3H)

11-123 540.00 1.54 11-124 484.10 2.40 1NVR (500MHz,
wove@sHoBes0 ppn) 8.88 (d,1H, J= 8.04Hz), 8.34 PCT/US2005/011358
(d, 1H, J=5.34Hz), 7.96 (s,1H), 7.89 |[1-125 554.20 2.60

(s,1H) 7.79 (d,1H J=7.17Hz), 7.64 (d, 1HJ=8. OOHz), 58
(m2H), 7.40 (mIH), 7.32 (s,1H), 3.96 (m2H), 2.97
(m 14H), 2.81 (s, 3H) 11-126 541.00 1.89 1H NMR

(DVBO-d6) 8.25 ppm 1H, d;8.18 ppm 1H, d; 7.76 ppm
1H, d; 725 ppm 1H t;7.

ﬁp 11-127 364.10 2. 75\
1H 108 ppm 1H d; 6.01pm | 2t RedbénPP \1 )
m ¢ Oa, . m 3H_§_,__3_._6_3_p.p.m

p
R @DNB@BGBﬁTll 1H, s oM s,N
9.70 ppth 1H s; 8.27 PpmH 1H, d: gﬁ%ﬁ%p‘%a 1115
227.10 2 69 1H d: 7.71 ppm 1H s; 7.25 ppm 1H t;

7.15 ppm 5H, m666|0|0m 1H, s; 3.67 ppm 2H s;2.98

H s. - 209 \Ag g/ 1&3050 PCT/ US2005/ 011358 JI_
# (MFl) (mRos gpobs IH MR g™\ ©
24pp . 8. 18 774ppNH j<

8

1 7. 64 ppm DIFRA, 129 3H,

ppm 1H, m 7 11 N1H d; 6.69 FER’C |
H N~ N
H
TEA § N NH;
CH,Cly, RT =N
B
N N
H

[00282] 1H-Pyrrolo[2,3-b]pyridin-3-carboxylic acid amide:

A solution of 3-cyano-7-azaindole (3 g, 20.98 mmol) in concentrated sulfuric acid (50
mL) was stirred at room temperature for 1 h. The solution was slowly poured into ice
and basified with concentrated NH,OH. The solution was concentrated under reduced
pressure to produce brown residue which was extracted with acetone (4x100 mL).
The organic extracts were dried and concentrated under reduced pressure to give title
compound as a brown solid (3 g,91%).; Mass Spec.; MS 162 (M+1); 'H NMR
(DMSO-d6; 500 MHz) 8.44(dd,1H),8.25(dd,1H), 8.14(s,1H), 7.45(brs,1H), 7.15(dd,
1H), 6.89(brs,1H).

[00283] 1H-Pyrrolo[2,3-b]pyridin-3-carbothioc acid amide:

A mixture of Lawesson’s reagent (11g, 27.93 mmol) and lH-Pyrrolo[2,3—b]1;yridin-3-
caboxylic acid amide (3 g, 18.63 g) in THF (150 mL)was heated at 70 °C for 2 h. The
solution was cooled to room temperature and the solvent was removed under reduced
pressure to produce a yellow foam. Saturated K»CO3 (100 mL) and EtOAc (100mL)
were added and stirred for 30 min at room temperature. Organic layer was separated
and the aqueous layer was extracted EtOAc (3X25 mL). The combined organic
extracts were dried and concentrated to give yellow residue which was triturated with

CH,Cl, (50 mL) to produce a solid. The solid was filtered and dried to give title
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1H, d; 3.87 ppm 2H, s; 3.60 ppm 4H, m2.85 ppm H,

m 1H NVR 500 MHz (DVMSO-d6) 12.00 ppm 1H, s; 9.04
w@peos/1didsot; 8.31 ppm 2H, m 8.05 ppm 1H, s;PCT/USH8D011358

483.10 2.73 7.86 ppm 1H, d; 7.77 ppm 1H, s; 7.63

ppm 4H, m 7.20 ppm 1H, m 4.60 ppm 2H, d; 3.59

ppm 4H, 2.85 m 4H, m H 131 351.00 2.69 CD30D:

8.33(s, 1H), 7.95(s,1H), 7.90(s, 1H), 7.27- 38(m5H),

Scisteaind 8255 g 9 3 M Spas M8 178 e 2P By R Bifaso-a6.500

2
Mi—izg'm%@(s 18 8)’-’(6§(s ZH) 8. eﬁaqm §bﬂ&1%1glsl§!&/%%i((g@(l\)1§@ 8. %(i(dslm

TH19@d30D), d, 1H 7 91 S, 1H, 7.40, s, 1H, 7.18- 20,

tipodin o 2 et flod BT Pt acdrn devid i

dA nl&turz o§§H troldi2, 37b] md1ﬁe 31ddibothibfe acicVamme (1153 g 14 37
HaRSs

8. 15(t
2121@101)L h;omcypmg(lg ac_md|)(2 4| g, 14 §gbrmgql) g@étgalg# (80 g}j() mag p:ﬁﬂuxed for2

9& %é](ed?%u]t% ‘@aj 2190 %{_50%@11'3@7%?173 ééfc}lj_i)f %E‘gﬁé&%@ted solid was

1f11451€ﬂ‘t(2g1)ve 21(131716ym%|)2,3 Q@&ﬁms n-ByBahidolkH) carboxylic acid (3.5 g,
I 1-136 495.00 2.09 27(t,1
‘%”5)144)”@09‘9%%‘12\469@ 1%d, 1H), 4.29(brm 2|(—|) v

8[0%%?%} ia?mé?g%r(gl’%{%?-’(bﬁpﬁl’ﬁm-%gﬂiazgl-a%ﬁ]d&rﬁﬁpnic acid fert-
butyl ester:

A mixture of 2-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazole-4-carboxylic acid (3 g, 12.24
mmol), diphenylphosphoryl azide (4.4 g, 15.91 mmol) and Et;N (4 mL) in tertiary
butanol (100 mL) was refluxed for 2 h and cooled to room temperature and
concentrated. The residue was dissolved in EtOAC (10 mL) and insoluble material
was filtered. The filtrate was chromatographed on silica gel (Biotage) eluting with
EtOAc/hexane to give [2-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-4-yl]-carbamic acid
tert-butyl ester as a off white solid (1.8 g, 46%).; Mass Spec.; MS 317 (M+1); 'H
NMR(DMSO0-d6,500 MHz) 12.19 (s,1H), 10.15(s,1H), 8.57(dd,1H),8.32(dd, 1H),
8.12(d,1H), 7.23(dd,1H), 7.03(s,1H), 1.49(s,9 H).

[00286] 2-(1H-Pyrrolo[2,3-b]pyridin-3-yl)-thiazol-4-yl amine:

Trifluoroacetic acid (1 mL) was added to a stirred solution of [2-(1H-pyrrolo[2,3-
blpyridin-3-yl)-thiazol-4-yl]-carbamic acid tert-butyl ester (0.1 g, 0.316 mmol) in
CH,Cl, (2 mL) and stirred at room temperature for 2 h. The solution was poured into
ice/water and basified with saturated NaHCO; and extracted with EtOAc (3x25 mL).
The combined organic extracts were dried and concentrated to afford title compound
as a pale green solid (0.058 g, 85%).; Mass Spec.; MS 217 (M+1)

[00287] Preparation of 5-Methyl-4-(1H-pyrrolo[2,3-b]pyridin-3-yl)thiazol-2-

amine
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26(t, 1H), 11-137 509.00 2.05 .19(s, 1H), 6.99(m 2H),
6.86(dd, 1H), 4.12(t,2H), 3.79(s,2H), 3.40-3.55(brm
W@R05/18026( m 2H), 91(s, 3H), 2.18(m2H). 11- 1BGr/BLDOL011358

2.83 11-139 456.10 2.78 |11-140 456.10 2.73 11-141

470.10 3.37 -210 WD 2005/ 103050 PCT/ US2005/ 011358

LC/ MS Cnpd # (M+1) (mins) 1H NMR (obs) 1H NMR 500 MHz

(DVMSO-d6) 12.1 ppm 1H, 11-142 289.20 1.90 s;11.94

ppm 1H s; 8.66 ppm_ 1H d; 8.26 ppm 1H d;7.88

ppm 1H, s;7.42 p(%mgiH, s; 7. ppm 1H, d; 14 m 3HNS NH
35 m 2H AL 143 289.10/1TX70 114ldkka303. 20 |

2|1o N - 14533026270 MHZ { YO™16)

1 pm BFC/1&r11. 91 p s; 8. 5%085’{7?1 1H, | N

8. 32 pgm Pt NaHiCOp46 329, 10 2HO0 d: phM" 1H e N

7.40 ppm 1H, s: 7.25 ppm 1H, d520|0|0m 1H m 2. 52

ppm 2H, m 2.49 ppm 2H  |1-147 329.10 1.45 11-148

3760288] 1. S¥1ethyIMVR 293 rN16] 2 3D/ FpiPriifin-317) tAfazB P Plandible:

The title compound was synthesized in 2 steps in a manner similar to that described

for 4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-thiazol-2-ylamine, using 7-azaindole (1.0 g,
8.47 mmol), AlCl3 (3.4 g, 25.41 mmol, 3 eq),2-bromopropionylbromide (1.1 mL,
10.58 mmol) and thiourea (0.57 g, 7.5 mmol) (0.93 g, 41%, 2 steps) as a brown solid.
Mass Spec.; MS 231 (M+1); "H NMR(DMSO-d6, 500 MHz) § 11.71 (s,1H), 8.36(dd,
1H), 8.21(dd,1H), 7.53(d,1H), 7.06(dd,1H), 6.67(brs,2H),2.31(s,3H).

[00289] It will be appreciated that a variety of compounds can be prepared
according to the general methods described above. Tables 3 and 4 includes
exemplary data for certain compounds prepared according to the general methods
described above. Compound numbers in Tables 1 and 2 correspond to the numbers

assigned to compounds in Tables 1 and 2, respectively.

Table 3
LC/MS
RT 1
Cmpd # | M+1) (mins) HNMR
(obs)

HINMR (500MHz, DMSO-d6, ppm) 12.39 (s,1H),
11.83 (s,1H), 8.50 (d,1H, J=7.91Hz), 8.27 (m,1H),
7.84 (d,1H, J=2.48Hz), 7.36-7.15 (m, 7H,), 3.81
(s,2H)

HINMR (500MHz, DMSO-d6, ppm) 12.37 (s,1H),
11.83 (s,1H), 8.49 (d,1H, J=7.42), 8.27 (dd,1H,
7=5.17, 1.4Hz), 7.84 (d,1H, J=2.48), 7.36 (s, 1H,),
7.25 (t,1H, J=7.86Hz), 7.16 (dd,1H]=7.92,3.26Hz),
6.93 (m,2H), 6.84 (dd,1H, J=8.37,2.3Hz), 3.77
(s,2H), 3.75 (s,3H)

I-1 335.00 | 2.80

I-2 365.00 | 2.84

I-3 353.00 | 2.86
I-4 353.00 | 2.93
427.90, | 2.43, HINMR (500MHz, DMSO-d6, ppm) 12.41 (s,1H),
428.10, | 2.46, (11.83 (s,1H), 9.74 (s,1H), 8.50 (dd,1H, J=7.95, 1.43
428.10, | 2.59, [Hz), 8.28 (dd,1H, J=4.64, 1.52Hz), 7.85

428.10, | 2.59, (d,1H,J=2.46), 7.37-7.10, (m,6H), 3.80 (s,2H), 3.00
428.10, | 2.45, |(s,3H),HINMR (500MHz, DMSO-d6, ppm) 12.61
428.24, | 2.43, ((s,1H), 12.50 (s,1H), 9.78 (s,1H), 8.88 (d,1H,
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11-149 316.10 1.41 s;11.92 ppm 1H, s; 8.62 ppm 1H,
d; 8.32 ppm 2H, ;7.88 ppm 1H, s; 7.40 ppm 1H, s;

wo2@51p8 1H ;4.02 m 2H, s; 1.84 m 3H, s.PCIVB0dH011358

12.38(s, 1H), 12.01(s, 1H), 8.38(dd, 1H), 11-150 417.00

3.78 8.26(d, 1H), 7.40(s,1H), 7.36(d, 1H), 7.04(d, 1H),

6.91(dd, 1H), 3.91(s,2H), 3.78(s,3H Ms O-d6 : 12.43

(s, | H, 12.01 (s, | H, 9.67(s, 1 H), 8. 36(dd, 1H),
Q

1
11-151 46 00 3 13-8 26{s—1H) 140 7 AL o - A}]D
ooy £, l. J.II, I.H-L\O,J.II},

7. 24a(d, 11| LW ek | 6. 91(dd, 1H) | g s, 2H)

2. 97%@13@%) MD152: 14 NVR 500 MHz ( DNB 12. 38

1H,| s;11, 920hsbn§§’iﬂﬁ.w s: 8.58 Dom(lH. d; 23. 32 ppmIOIOm
1H, [ 11- 1532828, PD43, [F27.83Hz)90 .43yl FR F=4.78HZ), 893 piD),

1H | s; 7.2028100) | 142, 054 (SSBHRARM (Rl H))17.30(H1H M 83H4), 7.23
m 2. 20 ppnpgal, | 2220 I!Bi) 17H,2(m 21 NVR(HH9), B0 (s,3H), 2.35
(DMBO- d6) 1149243 Pp&, isdmmz JhISB-d8 ) 12.61

ppm 1H, - 434581401 PRE} [(dTHn), 1350k ?més%
a1, e Hggﬁé LieTr
ﬁ%% s

m {LH NMVR 500 MHz ( DMVEG
055

ppm 1H, s; 8.58] ppm
32900 1.88 1; 7,9 M§|Q -dg, ppm)Jg.41

1 .

ppm 1H, d; 5.2p m {&ilHm1183595 1K), U4 (SFAH) 8.50'(dD,1H,
1=7.95, 1.43 Hz), 8.28 (dd,1H, J=4.64, 1.52Hz), 7.85
(d,1H,J=2.46), 7.37-7.10, (m,6H), 3.80 (s,2H), 3.00
(s,3H),HINMR (500MHz, DMSO-d6, ppm) 12.41
(s,1H), 8.48 (dd,1H, J=7.95, 1.43 Hz), 8.25 (dd,1H,
J=4.64, 1.52Hz), 7.85 (d,1H,J=2.46), 7.20-7.13,
(m,2H), 6.94-6.74, (m,3H), 6.52, (d,1H,J=7.48), 3.54
(s,2H), 2.58 (5,3H),HINMR (500MHz, DMSO-d6,
ppm) 12.41 (s,1H), 11.83 (s,1H), 9.74 (s,1H), 8.50
(dd,1H, J=7.91, 1.20 Hz), 8.27 (dd,1H, J=4.61,
1.46Hz), 7.84 (d,1H,J=2.58), 7.37-7.09, (m,6H), 3.79
(s,2H), 3.00 (s,3H),HINMR (500MHz, DMSO-d6,
ppm) 12.61 (s,1H), 12.50 (s,1H), 9.78 (s,1H), 8.88
(d,1H, J=7.83Hz), 8.44 (d,1H, J=4.78Hz), 8.03
(s,1H), 7.51(s,1H), 7.44 (m,1H), 7.30(t,1H,
J=7.83Hz), 7.23 (s,1H), 7.12 (m, 2H), 3.82 (s,2H),
3.00 (s,3H),HINMR (500MHz, DMSO-d6, ppm)
12.61 (s,1H), 12.50 (s,1H), 9.78 (s,1H), 8.88 (d,1H,
1=7.83Hz), 8.44 (d,1H, J=4.78Hz), 8.03 (s,1H),
7.51(s,1H), 7.44 (m,1H), 7.30(t,1H, J=7.83Hz), 7.23
(s,1H), 7.12 (m, 2H), 3.82 (s,2H), 3.00 (s,3H), 2.35
(s,3H),HINMR (500MHz, DMSO-d6, ppm) 12.41
(s,1H), 9.75 (s,1H), 8.48 (dd,1H, J=7.95, 1.43 Hz),
8.25 (dd,1H, J=4.64, 1.52Hz), 7.85 (d,1H,J=2.46),
7.20-7.13, (m,2H), 6.94-6.74, (m,3H), 6.52,
(d,1H,7=7.48), 3.80 (s,2H), 3.02 (s,3H),HINMR
(500MHz, DMSO-d6, ppm) 12.61 (s,1H), 12.50
(s,1H), 9.78 (s,1H), 8.88 (d,1H, J=7.83Hz), 8.44
(d,1H, J=4.78Hz), 8.03 (s,1H), 7.51(s,1H), 7.44
(m,1H), 7.30(t,1H, J=7.83Hz), 7.23 (s,1H), 7.12 (m,
2H), 3.82 (s,2H), 3.00 (s,3H),HINMR (500MHz,
DMSO-d6, ppm) 12.43 (s,1H), 12.10 (s,1H), 9.74
(s,1H), 8.66 (m,1H), 8.35 (m,1H), 7.90 (m,1H)
7.51(s,1H), 7.44 (m,1H), 7.30(t,1H, J=7.83Hz), 7.25
(m, 1H), 7.23 (s,1H), 7.16-7.06 (m, 4H), 3.82 (s,2H),
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- 211 WO 2005/103050 PCT/ US2005/011358 LC/ M5 Cmpd #

(M+1) (ins)
wd200280pm 1H, s;
8.32 ppm 2H,

7.43 ppm 1H s;

" HNIVR

(obs) 1H NVR 500 MHz ( DMSO-d6)

11.92 ppm 1H, s; 8.60 ppnPCI/HS2005/011358

I1-156 330.10 1.70 ; 88 ppm 1H, s;

7.25 ppm 1H d; .53 m 1H m 1.88

m 3H s; 1.30 m 3H, d. 1H NVR 500 MHz (DMSO- d6)
11.92 ppm 1H, 11-157 275.10 1.60 s;11.76 ppm 1H, s;
8. 58 ppm—1H_d. 8- 20 ppm—IH—d7-91-ppm—IH——S;
7.41 ppm M 2 ppm 1H, 4;4.15 2H, s. 1H
NV @E’;Sdmmﬂosg%% 2. 90 ppm 1H, }Hi‘gﬂ\n%s 301. 16
1.89 s:11.|3%bspn, .|s: 8.65 ppm 1H d: 8.29 ppm
1H| d;7.91 ppm| 1H, 8;304sdH)ppm 1H, s; 7.22 ppm 1H,
d; 1723 gn |2F100 | 2985 m 2H, m 1IH NMR 500 Mz
(Dl\/bul_ ) [5ko%p PB®5 [F. S 1T 60 ppm 1IH, s; 8.61
pp H—02 5 o =159 317162715 57 7. 92
13’73'()}') zm 111 o 2 NN 4.1 | A OO
PR L P YA WA T R
(DMBO-4B) 1280 had3 I < 11 02 pom 1H . 8 68
ppm 1H d; 8.32 ppm [FINMRY5QFHz2DMSO-26g0p1) 904 6.1H),
ppm 1H, s 7.50| ppm 824 (dstH, 7=2.25Hpm8-80Hs, 1H), 8.444,1H,
ppm 2H, d; 2.04| ppm J2431Hy), 8.029ddEHV=B03Hz) 7.49Hs,N¥R),
500 MHz1( OM3@.Zi6) 217. memlm H=7.92, 5.22Hz), 7.24 (t,1H, J=7.88Hz),
6.92 (m,2H), 6.84 (m, 1H), 6.64 (bs,1H), 3.96 (t,2H,
7=6.36), 3.78 (s,3H), 3.20 (m,2H), 2.79 (m,2H), 2.8
(m,4H), 2.50 (m,1H), 1.40 (m,4H)
1-12 ]351.00| 2.31
H1NMR (500MHz, DMSO-d6, ppm) 12.59 (s,1H),
12.10 (s,1H), 8.75 (d,1H, J=6.87Hz), 8.27 (dd,1H,
I-13 | 41290 | 2.99 [1=4.67, 1.44Hz), 8.08 (d,1H, J=2.47), 7.58 (s, 1H,),
7.40 (dd,1H, J=7.94, 4.71Hz), 7.29 (s,1H), 7.26
(s,1H), 6.29 (s,2H), 4.10 (s,1H)
H1NMR (500MHz, DMSO-d6, ppm) 12.42 (s,1H),
12.08 (s,1H), 9.68 (bs,2H), 8.61 (d,1H, J=7.82Hz),
8.33 (dd,1H, J=4.83, 1.38Hz), 7.90 (d,1H,
I-14 | 477.00 | 1.56 J=2.36Hz), 7.41 (s, 1H), 7.25 (m,2H), 6.96 (m,2H),
6.87 (m,1H,), 6.90 (bs,1H), 4.07 (t, 2H, J=6.0Hz),
3.80 (s,2H), 3.77 (bs, 1H), 3.20-3.60 (m,8H), 2.21
(m,1H)
H1NMR (500MHz, DMSO-d6, ppm) 12.44 (s,1H),
12.28 (s,1H), 8.71 (d,1H, J=7.73Hz), 8.37 (dd,1H,
=4.79, 1.25Hz), 7.94 (d,1H, J=2.42), 7.44 (s, 1H),
115 1 491.00 | 1.67 | 55 oHD), 6.94 (m,2H), 6.86 (m, 1H), 4.08 (¢, 2H,
J=5.91Hz), 3.79 (s,2H), 3.31-3.75 (m,10H), 2.83
(s,3H), 2.23 (m,2H)
H1NMR (500MHz, DMSO-d6, ppm) 12.45 (s,1H),
12.17 (s,1H), 9.73 (bs,2H), 8.66 (d,1H, J=7.87Hz),
8.34 (dd,1H, J=4.85, 1.45Hz), 7.92 (d,1H,
16 | 463.00 | 1.51 7=2.18Hz), 7.42 (s, 1H), 7.29 (m,2H), 7.01 (m,2H),
6.92 (dd, 1H, J=8.14, 2.19Hz), 6.45 (bs,1H), 4.42 (t,
DH, J=4.68Hz), 3.81 (s,2H), 3.36-3.83 (m,8H)
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s;11.95 ppm 1H, s;
7.93 ppm 1H, s;
w@300500052. 36, d; 4.50 ppm 2H, s;

8.58 ppm 1H, d; 8.32 ppm 1H,
7.51 ppm 1H, s;

d;
7.22 ppm 1H, 11-161
3.20 ppm 3HCEUSH05/011358

NVR (500 336.90 1.70 Nflh, DVBO-d6) 12.62 (s, 1H),
11.86 (s, 1H), 8.49 (d, J = 8.0 Hz, 11-1), 8.28 (dd,
J=4.6 1.5 Hz, 1H), 88 (d, J = 2.6 Hz, 1H), 7.47 (s,
1H), 7.18 (dd, J = 9, 4.6 Hz, 1H), 4.47 (s, 2H), 3.21
(s, —3H)—1H NMR 500 Mz { -
11,06 ppm|LEMS| @reb ppm 1H, d: 8,32 ppm 1H d;
7. 88Cppay# |1@+b), zr,}@g; ppm 1H s; 7.28 1H, 11-162
287, 10, 2.|78obs); 2( ppm_1H, m 1.16 ppm 6H d.,1H
NVR 287. 00 8. 04| ( DVBEINMRIS@HzdDMSG-d6, Bpin) 12.43 (s,1H),
2.71-2.86 (1H, m, 1020934,1H},1.62Md,1H, B8.713tH), &33 (dd,1H,
7.86 (1H |brs), 8.22 F3@9(11Q5H£9)796(&@}1815242)117‘L41@,,1H)
11.85 (1H| brs), | 12. ka(4ky (Arsi), 78bl M‘ﬁ{ﬁ BN 1
(DMSO-d6) [12. 08 ppm  kEk - 2 §é§) 409(b 2}95
o 315 "o ol bom I i%
S; . . i
1.16 m 3H SR AP S@% : -7&‘1 )61(?7(5 ’
PCTf US2005 011353 LM @alr% )
(obs) 1H NWVR 500{ MHz (7EKG] 5,16, Zé(t,iﬁ,)ﬂ-‘sz(i%.l@%
ppm 1H, s 8.58|ppm 6195(md2H)86§2( ) 1H, 11-164
330/ 20 1. 65 d: 8. 04 ppH.ONERH) 3.76(SBH ) Bro2(teh,4H), 2818 H),
ppnj 1H, sp 7.22|ppm RI63&d; 3.35ppm 2H, m 2.60 ppm
2H, 2.57(dAB, J= 15.3 HZ, 8H), 2.63(s,3H), 2.60-
D.80(brm, 4H),H NMR (500 MHz, DMSO-d6) ppm
477.00, | 1.69, [12.35 (s, 1H), 11.83 (s, 1H), , 8.49 (d,J = 7.9 Hz,
477.00, | 1.87, [1H), 8.27 (d, T = 6.1 Hz, 1H), 7.85 (d, J = 2.5 Hz,
1-17 {47730, | 1.67, {1H), 7.36 (s, 1H), 7.24 (t, T = 7.9 Hz, 1H), 7.18-7.15
477.00; | 1.70, |(m, 1H), 6.95-6.90 (m, 2H), 6.84 (dd, T = 8.1, 2.2 Hz,
477.10 | 1.60 |IH), 4.06 (m, 3H), 3.76 (s, 2H), 3.29 (s, 2H), 3.17 (d,
J = 4.9 Hz, 2H), 2H), 2.51-2.49 (m, 10H), 2.31 (s,
3H),H NMR (400 Mz, acetic acid-d4) ppm 12.37
(s, 1H), 11.84 (s, 1ED), 8.49 (dd, T = 7.9, 1.4 Hz, 1H),
8.28 (dd, J = 4.6, 1.5 Hz, 1H), 7.85 (d, T = 2.0 Hz,
1H), 7.36 (s, 1H), 7.27-7.24 (m, 1H), 7.18-7.15 (m,
1H), 6.95-6.84 (m, 3H), 4.09 (t, T = 5.5 Hz, 2H), 3.17
(s, 2H), 2.93-2.49 (m, 20H),H NMR (500 MHz,
DMSO-d6) ppm 12.39 (s, 1H), 11.85 (s, 1H), 10.36
(m, 1H), 8.50-8.49 (m, 1H), 8.28 (dd, T =4.6, 1.4 Hz,
1H), 7.85 (d, T = 2.5 Hz, 1H), 7.37 (s, 1H), 7.26 (t,J
_ 7.8 Hz, 1H), 7.17 (dd, T = 7.9, 4.6 Hz, 1H), 6.94
(m, 2H), 6.87-6.85 (m, 1H), 4.09 (s, 2H), 3.78 (s,
DH), 3.32 (s, 4H), 3.04 (s, 3H), 2.80 (s, 2H), 2.72 (s,
DH), 2.54 (s, 1H)
HINMR (500MHz, DMSO-d6, ppm) 12.39 (s,1H),
11.83 (s,1H), 8.50 (d,1H, J=7.89Hz), 8.28 (dd,1H,
Lig |399:00,|3.29, =462, 142Hz), 6.91-7.85 (m,6H), 3.91 (s,2H), 3.78
399.00 | 3.46 |(s,3H),MeODS8.52 d (2H), 8.23 d (1H), 7.83 s (1H),
7.32 d (1H), 7.20 m (2H), 7.01 s (1H), 6.90 m (1H),
3.92 5 (2H), 3.80 s (3H)
HINMR (500MFHz, MeOH-d4, ppm) 8.54 (t,1H,
J1=6.72), 8.88 (dd,1H, J=4.81Hz, 1.27Hz), 7.75-7.90.
19 1 442.10 | 2.96 | ) 411y 7.51-7.66 (m,2H), 7.20-7.22 (m,1H), 3.95
(s,1H), 3.73 (5,1H), 2.9 (m,2H), 1.07 (t,3H, J=7.24)
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;1.90 m 3H, s.

1H,

S,

'H NVMR 500 MHz (DMVSO- d6) 12.60 ppm
11.92 ppm 1H, s;
wakosdesose 32 ppm 1H, d; 8.28 ppm 3H,

11-165 274.10 0.55 8.54 ppm
S; 7. 87PEPIH2005H)11358

s; 7.46 m 1H, s; 7.22 m 1H d; 3.93 m 2H, s. 1H
NMR 500 MHz (DMSO-d6) 12.95 ppm 1H, s; 11.93 ppm
1H, s; 8.48 ppm 1H, d; 8.36 ppm 3H, s; 8.32 ppm 1H,
s; 111-166 330.10 1.58 1.90 ppm 1H s; 51 ppm 1H,
s; 18 pp:m 1H M4 13—ppm—iH—31—F0—ppm—3H—m—96
m 6H d. |LCIMSS7 Bpal 20 1.83 11°168,539. 20, 2. 00,
539. CimPQ#CZMiIJ)-J(%%M 20, 1.90, 541 .80 11-170
339. 00 1.27(chs) NVR 500 Mtz (DMBO-d6) 12.90 (1H, s):
11.196 (1H]| s); 9l 50 ([HANMR;(5@0Mbz(DMSQYS, grspl [(9Hs,1H),
d);| 8.32 (|1H, d)} 7. 8B.63KH, 15 )=7.88Hz)l 32934, 1 H)J-04.90
;j 502%(%1 (3 83)75 26) 3 3@1 kﬂ,49ﬂz) 83&1@1 M&ﬁ)ﬁ%@;ﬂ% 3566(7) 19
MHz (DI\/BOd6) 12 25 ( ?}g‘;%ffﬁ) rft ! 8 (31H
d); DMSO-d6: 12.71(s,1H), 12. 29(s 1H),
121 |366.00 | 2.93 [8.52(d,1H), 8.33(dd,1H), 8.23(d,1H), 7.24(m,2H),
6.92(m,2H), 6.84(dd,1H), 3.81(s,2H), 3.75(s,3H).
DMSO-d6: 12.77(s,1H), 12.30(s,1H),
122 | 372.00 | 2.95 [8.52(d,1H), 8.34(d,1H), 8.23(d,1H), 7.46(m,1H),
7.24(m,2H), 7.08(m,1H), 3.92(s,2H).
DMSO-d6: 12.90(brs,1H), 12.31(brs,1H),
123 | 354.00 | 2.84 [8.51(d,1H), 8.34(d,1H), 8.23(s,1H), 7.42(m,1H),
7.34(m,1H), 7.17-7.26(m,3H), 3.94(s,2H).
Table 4
LCMS | o
Cmpd #| (M+1) | e "H NMR
(obs)
II-1 |408.20 | 2.60
-2 |408.20 | 2.60
A1919-180A:HINMR (500MHz, DMSO-d6, ppm)
05700, | 1,60, [12-22 (5:1H), 9.20 (bs,1H), 8.42 (d,1H, J=7.82Hz),
03 |10 | 166 (36 (dd.1H, J=4.81, 1.22Hz), 8.00 (s,1H), 7.25
' P |m,1H), 6.12 (s,1H), 2.77 (t, 1H,J=4.75), 0.86
(m,2H), 0.71 (m,2H)
-4 |456.30 | 3.12
-5 |456.20 | 3.12
-6 | 454.20 | 3.05
DMSO-d6: 12.72(s,1H), 12.30(s,1H),8.52(d,1H),
-7 |354.00 | 2.94 8.34(dd,1H), 8.23(d,1H), 7.37(m,2H), 7.24(dd,1H),
7.17(t,2H), 3.84(s,2H).
DMSO-d6: 12.73(s,1H), 12.29(s,1H),8.51(dd,1H),
-8 | 336.00 | 2.93 [8.33(dd,1H), 8.23(d,1H), 7.34(m,4H), 7.25(m,2H),
3.84(s,2H).
DMSO-d6: 12.75(s,1H), 12.29(s,1H), 9.73(s,1H),
8.52(dd,1H), 8.33(dd,1H), 8.24(d,1H), 7.30(t, 1H),
-9 1429.00 | 2.39 o4 1H), 7.21(s,1H), 7.10(m,2H), 3.82(s,2H),
2.99(s,3H).
DMSO-d6: 12.71(s,1H), 12.30(s,1H), 8.51(dd,1H),
8.34(dd,1H), 8.23(d,1H), 7.09(s, 1H), 7.05(s,1H),
I-10 | 414.00 | 3.07 |5 o700 2H), 3.92(s,2H).
2.99(s,3H).
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11-172 315.10 2.17 8.30 (1H, d); 7.86 (1H s): 7.40
(1H, s); 7.18 (1H, ); 3.95 (1H, t); 3.63-3.75 (3H,

worpqos30®& (1H, m; 2.14 (2H, n). 1H NVR 500 MET/US2005/011358

(DVBO-d6) 12.41 (1H, s); 11.97 (1H s); 8.62 (2H br
s); 8.53 (1H, d); 8.30 (1H, d); 7.85 (1H, d); 7.40
(1H, 11-173 328.10 0.94 s); 7.17 (1H, m; 3.40 (1H
m; 3.11-3.28 (2H, n); 2.88-3.05 (2H, m; r 11 (1H,
m; 180 (1H m- 166 (2H—m 213 WD-2005/-163656
PCTf US2005A64¥B5R rREC NG Cn'pd i (ML) (ins) ' HNMR

( obs§mpH I\@Q/Iﬁbo% DVBO d6) 12. 28 RiWIRs): 11.92
(1H s); §. e&dbsjiH, ?s) 8.51 (1H, d): 8. 33 (1H, br
s);[8.28 ([1H, d)| 7.8 CDBODI3.R282H), @9%dn, (I1H), 7.djdd, 1H),
7.36 (1AH, (S371.107) 6B, [7r5(dd3 18, 1.23¢s, YH), 73284, 1R)17.3mMdd,
2.88 (1H | ): 2.D4 (2873, @ﬁ)(gws(lml) 1H NVR 500

NHz DSV 6) 1216 §7(:h§s TEHE
9 ol g A o .
e .ssts, fﬁfi), g_gg‘& hifﬁ 7.02(m, 1HD),

n; 280 (l1H —mt 1 7
DVBO- 1 :

A3 123 5 3'2]3’Hb§127(s, 1H), 7.39(m, 1H), 7.89(s, 1H),8.25(m, 1H)

H CD30D: 2.97(s, 3H), 3.8(s, 2H), 7.0(m, 1H),

O-14 | 446.20 | 2.96 [7.13(dd, 1H), 7.16(dd, 1H), 7.25(s, 1H), 7.32(dd,
1H), 7.87(s, 1H), 8.25(m,1H)
H CD30D: 2.78(t, 2H), 3.02(t, 2H), 7.02(m, 1H),
7.15(m, 1H), 7.25(m, 5H), 7.84(s, 1H), 8.25(m, 1H)
H DMSO0d-6: 3.76(s, 2H),7.0(m, 1H), 7.3(m, 6H),
7.78(s, 1H), 8.25(m, 1H)
H CD30D: 1.37(m, 2H), 1.49(m, 2H), 1.67(m,
1H),1.83(m, 2H), 1.97(m, 2H),2.95(t, 2H), 3.75(s,
OH), 4.04(t, 2H), 6.82(dd, 1H), 6.95(m, 3H),
6.23(dd, 1HO, 6.25(s, 1H), 7.85(s, 1H), 8.22(m, 1H)
H DMSO d-6: 3.7(s, 2H), 6.0(s, 2H), 6.8(d, 1H),
II-18 | 397.10 | 3.32 6.85(d, 1H), 6.9(s, 1H), 7.0(m, 1H), 7.2(s, 1H),
7.77(s, 1H), 8.25(m, 1H)
H CD30D: 3.77(s, 2H), 3.81(s, 3H), 6.8(dd, 1H),
I-19 | 383.00 | 3.38 6.9(dd, 1H), 6.9(s, 1H), 6.97(m, 1H), 7.24(m, 2H),
7.87(s, 1H), 8.25(m, 1H)
H CD30D: 3.9(s, 2H), 6.0(s, 2H)6.9(m, 3H), 7.25(s,
1H), 7.84(s, 1H), 8.2(m, 1H)
DMSO-d6: 12.31(s,1H), 8.96(t,1H),8.84(dd,1H),
m-21 |365.00 | 3.17 [8.34(dd,1H), 8.30(d,1H) 8.13(s,1H), , 7.24(m,2H),
6.92(m,2H), 6.82(dd,1H), 4.51(d,2H), 3.73(s,3H).
DMSO-d6: 12.71(s,1H), 12.31(s,1H),
8.52(d,1H), 8.34(dd,1H), 8.23(d,1H),
0-22 | 477.00 | 2.14 {7.24(m,2H), 6.90(m,2H), 6.83(dd,1H), 3.95(t,2H),
3.79(s,2H), 3.24(m,2H), 2.82(m,2H), 1.83(m,2H),
1.79(m,2H), 1.75(brm,1H), 1.26-1.40(m 4H).
1H NMR 500 MHz (DMSO-d6) 11.80 ppm, 1H, s;
11.37 ppm, 1H, s; 8.28 ppm, 2H, m; 7.78 ppm, 1H,
S,
7.25 PPM, 1H, t; 7.16 ppm, 2H, m; 7.07 ppm, 1H, s;
6.88 ppm, 2H, m; 6.82 ppm, 1H, m; 3.78 ppm, 3H,s
3.69 ppm, 2H, s.

II-15 | 367.00 | 3.60

II-16 | 353.10 | 3.34

II-17 | 494.40 | 2.35

I1-20 | 431.10 | 3.47

0-23 | 364.20 | 3.20
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11.91 (s, 1H), 8.48 (d, J = 7.9 Hz, 1H), 8.43 (s, 2H),
[1-176 364.20 1.73 8.30 (d, J:46Hz 1H), 7.86 (s,
wakhosnd088 (s, 1H), 36 (m 2H), 7.29 (m 2H) , FCT/BS{0d#I011358
J=17.9 4.7 Rz, 1H), 4.34 (s, 1H), 3.26 (m 1H),
3.11 (m 1H). NMR (500 MHz, DMBO-d6) 12.73 (s, 1H),
11.91 (s, 1H), 8.48 (d, J = 7.9 Hz, 1H), 8.43 (s, 2H),

|1-177 364.20 1.73 8.30 (d, J = 4.6 Hz, 1H), 7.86 (s,
11-1), 7. 48 (s AHy 7 36 (m 2H 7 20 (m2H—739

(ddl " J = 116/MB 7 el 1H), 4.34 (s, 1H), 3.26
1H) | Cmpd # (M+h)l—%§$l]1§i (5500 MHz, vagollﬂ 2. 81 E;n

1H | 11. 92(dbs) . 0.23 (d. J = 24.1 Hz, 2H), 8. 47

(d,[J = 11-178 378. 20HINVMR F008VIHez, (DNHSO-d®) 29.46ppm) 1H, s;

4.5 Hz, 1H), 7.86 (s, 118*2ppﬂ191H$s, 816ﬁ)ppn7 138 nf; 8.2 2phm, 1H,

IH)Z? (3m274(H), 7.19 (dgﬂ% 1H), 3.97 (m

: m 2H, 2 gﬁ}n

DVBD- g6), 127030( 53.1@4%@’ 923 " !%‘(ﬁéoﬁ{ 63 pp- 1H,

8.5 (d," J 4907104 Bi21 R-

) -3 H H%H) ,1H)7. 82%9 P(Pir 1%17%&23‘%@%0@% idg%gé’d

= s . , , S

ggon\]l\/Hz,7 gNEEOds)mlz ?ggrtpfr; ; 325(118?: 2’(15 ?ﬁﬁppgl S

) = (. . . : = V4 11-180

288 1&_2%.5@18313)0, 7.886| (s, 1H), 7.86 (s, 2H), 7.40 (s,

%H)S 19 |(483,100| $.87.0, 4.7 Hz, 1H), 3.15 (m 2H),

.85 (m [H). NVR (500HNKRIR EDBMGAIDNMIS00%6)(12,4410Pm, 1H, br

8.99 (s, |1H), 844 (f, J =7.9 Hz, 1 8.32 (d, J =

H) . (
?64 S'Z’: 21411'&31 i&;‘ 111%()%?;5#1&{ s88.29 pp, 11 8.56 g, 1H,
II-26 188131% %%’é 783 ppm, 1H, s; 7.78 ppm, 1H, s; 7.70 ppm, 1H, m;
) % [7.62 ppm, 2H, m; 7.36 ppm, 1H, s; 7.17 ppm, 1H,

I,
3.97 ppm, 2H, s; 3.60 ppm, 4H, m; 2.88 ppm, 4H,
1.

HINMR (500MHz, DMSO-d6, ppm) 11.92 (s,1H),
0.70, (s,1H), 8.63 (d,1H, J=7.91Hz), 8.28 (dd,1H,
1127 | 468.20 {281.000=4.71, 1.49Hz), 7.96 (d,1H, J=2.46), 7.44, (s,1H),
7.31-7.05 (m,5H), 4.25 (s,2H), 3.30, (m,1H), 2.98 (t,
1H,J=3.78), 1.31 (m,2H), 1.05 (m,2H)

I1-28 | 370.00 | 2.86
11-29 | 333.96 | 2.73
1I-30 | 364.04 | 2.73
-31 | 34797 | 2.84
11-32 | 366.03 | 2.86

1H NMR 500 MHz (CDCI13/CD30D) 8.60 ppm, 1H,
d;

8.28 ppm, 1H, m; 7.63 ppm, 1H, s; 7.40 ppm, 1H,
II-33 | 427.00 | 2.76 |m;

7.32 ppm, 1H, m; 7.18 ppm, 3H, m; 6.93 ppm, 2H,
m;

3.72 ppm, 2H, s; 3.00 ppm, 3H, s.

CD3CN

12.92 s (1H), 10.86 s (1H), 9.08 d (1H), 8.40 d (1H),
8.07 s (1H), 7.68 s (2H), 7.59 m (1H), 7.32 s (1H),
7.20 d (1H), 6.85 s (1H), 6.71 m (1H), 3.89 s (2H)

II-34 | 384.00 | 2.16
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F=17.9 4.7 Hz, 1H), 4.70 (s, 2H), 3.91 (s, 2H), 3.36
(s, 2H), 3.29 (s, 2H). -214 WD 2005/ 103050
WOEONSWEDS05/ 011358 LC/ M5 Cnpd # (M+1) (mins) PEE/NRR05/011358
(obs) NWVR (500 MHz, DVSO d6) 12.03 (s, 1H), 8.63
1-182 303.00 1.68 (d, J = 7.9 Hz, 1H), 8.31 (m 2H),
8.14 (m 2H), 7.22 (m 1H), 4.05 (m 1H), 3.51 (m
2H), 2.50 (d J =16 H, 3 NWR (500 Miz, DVBO d6)
12. p7<s, 8. 62 H‘-?.le,l.,.c”’"("
5. 9| Hz, 1H)L /Msls RE1F 183 331.00 1.92 2H), 7.23
(dd| Cope #7. @1+19, g?ﬂfs 1H), 3.79 (m .62 (m 2H),
D (m__1HjqbsD. %ld. J = 14.8. 6.7 Hz. 6H) N\R
(500 MHz, [DVSO-df)  12|CDBCRNeL2.8H) (11B, 9446 5 (LE[BA.0265(11D),
D
D

2.0 d,5 J 476804 tiz1, B198,d @HHE8.041s (UH); 77765 (HE]), 154 m (1H),
8.3p ¥ |149k,008l 287( m42?di)1m77é§s(1m Ziﬂbsaﬂ;’&ﬁmn(lm
A PTG U AT 5 bb (1) 3 5. @EB/1.60 (3l

R LT TS R B AN L ég)"d&g =
O Ny S T AT I TN S

2H) | #.535 (4%7191-#)2?? b5 (m 2H), 5.11 (m 1H), 3.87
(m[1H, 3.48 274) | NVR (500 MHz, DMRO dB) 12 04

(s, |1m-3D) , 41120113 @51 fiH), 9.11 (d, J = 6.9 Hz, 1H)

9. 00 1m0 1M60.10 | 21@6| 404. 00 1.78 8.63 (m 1H), 8.31
(m T4 8- I8 (S| 2Wd| 812 (d, J = 6 Hz, 1H), 7.55
(m .4ﬁ|)4,2 oy )| IH), 4.60

0.95 (s, 1H), 8.46 (d, 1H), 8.28 (d, 1H),

7.87 (d, 1H), 6.83 (s, 1H), 4.1-4.8 (s, 2H),

I-43 | 390.00 | 3.17 [3.92 (m, dH), 3.29 (m, 2H), 2.12 (s, 3H),

1.35 (m, 6H)

CD3CN

HINMR (500MHz, DMSO-d6, ppm) 12.15 (s,1H),
8.74 (d,1H, J=7.87), 8.33 (m,1H), 8.02 (d,1H,
1=2.41Hz), 7.49 (s,1H), 7.42-7.17, (m,5H), 4.34
(s,2H), 3.38 (m,1H), 1.36 (m,2H), 1.10 (m,1H)
HINMR (500MHz, DMSO-d6, ppm) 12.44 (s,1H),
8.89 (d,1H, J=7.87), 8.40 (m,1H), 8.08 (d,1H,
I-45 | 411.10 | 3.46 D=1,80Hz), 7.55 (s,1H), 7.47 (m,1H), 7.39 (m,1H),
7.25 (m,1H), 7.11 (m,1H), 4.34 (s,2H), 3.40 (m,1H),
1.36 (m,2H), 1.10 (m,1H).

CD30D: 8.65(d,1H), 8.29(d,1H), 8.00(s,1H),

11-46 | 428.00 | 2.69 [7.44(s,1H),

7.16-7.32(m,5H), 3.75(s,2H), 2.97(s,3H)
CD3CN9.48 s (1H), 8.35 d (1H), 7.63 s (1H), 7.52
47 | 462.00 | 2.63 |m (1H), 7.42 s (1H), 7.29 m (1H), 7.07 m (1H), 6.94
m (2H), 6.87 m (1H). 3.81 s (3H),3.70s (2H),
CD3CN12.81 s (1H), 10.44 s (1H), 9.05 d (1H),
8.38 d (1H), 8.04 s (1H), 7.70 s (1H), 7.54 m (1H),
7.39 m (2H), 7.30 s (1H), 7.24 m (1H), 3.34 m
(1H),1.36 d (6H),

I-44 | 393.10 | 3.32

11-48 | 490.00 | 2.90

I-49 |456.10 | 2.95

H1INMR (500MHz, DMSO-d6, ppm) 12.90 (s,1H),
442.00, | 2.75, [12.62 (s,1H), 11.67 (bs,1H), 9.01 (d,1H, J=7.91),
II-50 |442.10, | 3.11, [8.49 (d,1H, J=5.31Hz), 8.08 (s,1H), 7.80(s,1H),
442.08 | 2.98 [7.72-7.52 (m,6H), 4.02 (s,2H), 2.51 (s,3H), 2.50
(s,3H)

497.00, | 1.86,

I-51 497.10 | 1.82
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(m 2H), 3.22-3.80 (m 4H), 2.2-2.3 (m 2H). 11-187
328.10 1.48 NWR (500 MHz, DMBO-d6) 12.68 (s, 1H),

1H), 9.50 (s, 1H), 8.49 (d, J = 7. 3P¢wUSHbBY/O11358
11-188 364.20 1.75 8.29 (d, J = 4.6 Hz, 1H), 7.88 (d,

wd 2009103050

J = 2.4 H, 1H),

J =7.9 4.7 EHz,

eOD- H9. 07

d (1H),

7.53 (m 2H), 7.47 (m 4H), 7.19 (dd,

1H), 4.28 (s, 2H), 4.08 (s, 2H)

8.38 d (1H, 8.03 s (1H), 7.41
(oY~

11- 189 378 20 2 67 (7Hy—3-96—m{IH—2-98—m{HH)
> g7 mél-ﬂ“pﬁﬁ@ ML), 2.23 m (1H) eOD H9.07 d (1H),
8. 3g-mp ﬁm(M*eUcanﬁlsng) 7.50 11-1 .10 2.98
(3H), 7.38 @bNH), 7.]115t (2H), 3.96 t (1I—h 2.98 m
(1H) ,1-3287 5ml(1mH)192 49 m (1H), 2.23 m (1H
. MelO31 8. 0B3od 301H3.388.38 d (1H), 8.03 s (1H), 7.50
11-T9T7414.T0 3.]04 (2H)NMR s00MKZHHMSO-86, 11{)21"1!)81 (s 1H),
£ UL G e i
(1H 54 ap g, S hsser iﬁ%‘j’j %9’14 )83 25g
t (111). 3.06 m|(2H) B %ﬁb QZ ﬂ{)lgg
457110 2_83 2 _5(jcHR) (1
2.7(CH3), 3. 8(CH2), 7. 0F 371(hggrs LD §ﬁ1§(d Hi)z%@q}nZH)
7. 4( HY-557.| $5614P, 31@% 7 Bp o1 (o Bak d.24(t,1H), 7.17(m, 1H),
PCT| US2005/ 011358 L6 BB(dR KimeBOm(Ah)L 3.70¢53D) 3. 60fuaRD.
(obg) CD3QN (H) 13. 02 |cD30H):, 8.82Q1711),§.34)d, 1FB, 8036, 1FDH) ,
11- 194. 5%95 .34 0b- 93.38. 0.45 (s 1)), 781904 2nd, 2H),6.93 (0 3HY]
(1H, 7.42 m (3, 3.81(s,2H),
CD30D: 8.95(d,1H),8.36(d,1H), 8.10(s,1H),
7.82(m,1H), 7.55-7.75(m,3H), 7.48(s,1H),
I-57 | 484.00 | 3.02 pos ")
3.90(s,2H), 3.66(m, 4H), 2.97(m,4H)
DMSO-d6: 12.80(s,1H), 12.20(s,1H), 8.52(dd,1H),
8.33(dd,1H),8.24(d,1H), 7.77(s,1H), 7.70(m,1H),
1-58 | 485.00 \ 2.72 |y 65(m 12H), 7.25(dd, 1H), 4.02 (s,1H),
3.62(m, 4H), 2.87(m,4H)
1H NMR 500 MHz (DMSO-d6) 8.25 ppm, 2H, m;
7.71 ppm, 3H, m; 7.63 ppm, 2H, m; 7.14 ppm, 2H,
II-59 | 483.10 | 2.70 |m;
7.05 ppm, 1H, s; 3.88 ppm, 2H, s; 3.60 ppm, 4H, m;
2.88 ppm, 4H, m.
CD30D: 8.93(d,1H), 8.38(d,1H), 8.12(d,1H),7.16-
I-60 | 353.00 | 3.16 |y crn)
DMSO-d6: 12.27(s,1H), 11.13(s,1H),
I-61 | 353.00 | 3.22 [8.57(d,1H),8.34(d,1H), 8.15(d,1H), 7.36-
7.41(m,3H), 7.26(dd,1H), 7.14(t,2H), 3.71(s,2H)
CD30D: 8.45(d,1H), 8.35(d,1H),
62 | 335.00 | 3.13 |g e e 1H).7.47(s, 1H), 7.24-7.40(m,5H), 3.75(s,1ED)
II-63 | 470.00 | 3.38
1-64 | 471.00 | 3.07
1H NMR 500 MHz (DMSO0-d6) 9.07 ppm, 1H, m;
8.30 ppm, 2H, m; 7.99 ppm, 1H, d; 7.79 ppm, 1H, d;
7.70 ppm, 2H, m; 7.63 ppm, 2H, m; 7.42 ppm, 1H,
65 |483.30 | 2.84 |d;
7.20 ppm, 1H, m; 4.57 ppm, 2H, d; 3.61 ppm, 4H,
m;
2.84 ppm, 4H, m.
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7.30 s (1H)4.95 s (2H), 4.90 m(111), 3.70 g (1H), 43
(1H) 2D3CN (H)12.84 s (1H), 8.93 d (1H), 8.37 d (1H),
w0 2603A630482. 00 2. 12 7.95 s (1H),7.62 d (1H), 7rdRUN005/011358

(3H),
(1H),

7.28 s (1H)4.98 q(1H), 4.42 s (2H), 3.70 q
3.43 q (1H) CD3CN (H)13.02 s (1H), 8.93 d (1H),

8.35 d (1H), 11-196 416.10 2.00 1.95 s (1H),7.46 d

(2H), 7.36 m(1H), 7.24 s (1H)7 15 m (1H),5.45 s
(2H—4.90 g /1%., 3. 70 g {(1H)y—3- 37( LH)—N
MHz| MeQD @M id, J = 8.0, 1, 1 8. 41
(dd| Copd #5, M+, 1%: 1H), 8.07 (s, lﬂll\MB7 ':*214 00
1.30 1H), [7.(45)(¢d, )| = 8.0, 5.3 Hz, 1H), 4.02 (s,
2H) | 3.82 |(s, 2H), 3.5BNMR DMSO623B8(tiz4HRB)64(34H, 3 9(s,
2H) | 1136635 $0260 ( BL16H), 2.08¢m( 1RI), 2t)1 (HVR)( ROW(niviEH), 7.68(m
g/b??) gpmj 8. Sls d, J1H)87@6(dl lHi9/8813571}2>08236ﬁ JH;H)
.47 = 0. HZ,
8.0, ézw, 1H| 3.5 ﬁstﬁ 3%@ ,6332}1)
(5. 3167 Bissmptyn.ser 008 S5y R ;}g
1.6] 11-201 475]10 114793 ( 24(m,
568110 1 76 11-204 389 =
11. $1(s, 1H), 8.54(d, 1f INMQ @(?OMTEQPM%%% REmY 596 1,
336/00 1.30 8.26(dd, 118966 @, 15457 80), 8.20 (s H). {197 (4, 1H,
7. 36( Heb8LH) 391.10 | 2.72 J=2.47Hz), 7.45 (s,1H), 7.22 (m,1H), 7.12 (m,1H),
6.72-6.65 (m,4H), 4.17 (s, 2H), 3.26 (m,1H), 1.33
(m,2H), 1.04 (m, 2H)
HINMR (500MHz, DMSO-d6, ppm) 11.91 (s,1H),
8.66 (d,1H, J=7.90), 8.29 (m,1H), 7.97 (d,1H,
I-69 | 419.10 | 3.20 [=2.51Hz), 7.44 (s,1H), 7.20 (m,1H), 7.12 (m,1H),
6.88 (m,2H), 6.76 (m,1H), 5.99 (s,2H), 4.18 (s, 2H),
3.28 (m,1H), 1.33 (m,2H), 1.04 (m, 2H)
I-70 | 405.10 | 3.31
1H NMR 500 MHz (DMSO-d6) 11.82 ppm, 1H, s;
0.04 ppm, 1H, m; 8.35 ppm, 1H, d; 8.25 ppm, 2H,
ms;
II-71 | 364.10 | 2.78 [7.93 ppm, 1H, s; 7.79 ppm, 1H, s; 7.23 ppm, 1H, m;
7.14 ppm, 1H, m; 6.88 ppm, 2H, m; 6.83 ppm, 1H,
m;
4.46 ppm, 2H, d; 3.73 ppm, 3H, s.
1H-NMR(DMSO) 12.45, s, 1H; 11.85, s, 1H; 8.50,
d, 1H; 8.30, m, 1H; 7.85, d, 1H; 7.80, s, 1H; 7.70-
7.75, m, 2H; 7.55-7.60, m, 2H; 7.38, s, 1H; 7.18-
72| 498.00 | 2.64 1 o0 1 1H, 4.00, s, 2H; 3.15, 2.80-2.83, m, 2H;
1.75-1.80, m, 3H; 1.70-1.75, m, 2H; 1.45-1.50, m,
2H
HINMR (500MHz, DMSO-d6, ppm) 11.92 (s,1H),
8.64 (d,1H, J=7.18Hz), 8.29 (m,1H), 7.96 (d,1H,
1=2.51Hz), 7.90 (d,2H, J=8.26Hz), 7.60 (d,2H,
73145306 | 2.72 Iy_g 95H7), 7.45 (s,1H), 7.20 (m, 1H), 4.43 (s, 2H),
3.20 (m,3H), 3.18 (m,1H), 1.34 (m,2H), 1.10 (m,
2H)
HINMR (500MHz, DMSO-d6, ppm) 12.48 (s,1H),
11.89 (s,1H), 8.52 (d,1H, J=7.28Hz), 8.29 (m,1H),
=74 1 413.05 | 2.32 17 55 7 86 (m,3H), 7.62 (d, 1H, J=8.22Hz), 7.38
(s,1H), 7.20 (m,1H), 3.96 (s, 2H), 3.20 (m,3H)
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33 (s,1H), 15(dd, 1H), 3.84(s,2H) CD30D: 8.98(s, 1H),
8.78(d,1H), 8.58(d,1H), 11-206 354.00 1.60
w@2@3(aesdH), 8.16(t, 1H), 8.04(dd, 1H), 7.91(s,R¢H/US2005/011358
7.22(s,1H), 17(s,2H) 11-207 351.10 3.10 eOD (H)8.56 d
(1H), 8.24 d (1H, 7.85 s (1H), 53 d (2H),7.37 m
(3H), 7.22 m(2H), 5.33 s (1H 4eO0D (H8.92 d (1H),
8.34d (1H), 7.98 s (1H), 11-208 381.10 3.19 1.42 m

a6 QO A

7 333 ¢ (1H 7 29 t (1) 7 12 m (2LN
() o—I—dr) 22

T LILI S =2 I Y A

(1H), 5.31L€ 80 s (3H) eOD 8.55 d (1H), 8.24
d ([¢ppd#, aM/LA%@BT |-(205|) 387. 18%@1@4&. 5(7 rl_n|)(1I—|),
7.2/ s (1H) (cbsP1 2, 7.0 m(2H. 5. 58s(1H) -216
WO 005/ 143050 HCT/ USPNBBR (3BBEHz OME®-Chpmpr) (IMTLGs,1H),

, 8. 24 . 1. 135182, Dblkg), 7953 dA K, 3D 52H7), § 43, 1 H),
o O O3 P35 ag = WER b RyDEtrs 7B 1,
(1H, 8.31 d (1H), 7.§ S bm)y %6 B %E%%ﬁgg%iﬁ%%lm%
(1H-—73d m 11y 7533 Py d50 Gl epD, L0 n b
(1 Mé(l—f)lfﬂ0172é4(1l—l) 12.0 s (1H) 8 62 d (1H)
11-p12 366.10 2.p0 8. @M%O(dﬁ'-%l?-ﬁ(\bwﬁé), 12096, 47" m
(4H) . 1723 DR 5.50 B-74(d1H),8.32(d,1H), 7.96(s, H), 7.43(s,1H),

' OV 17 25(t,1H), 7.91(m,2H), 6.84(dd,1H), 3.77(s,2H),

3.75(s,3H),.
DMSO-d6: 12.40(s,1H), 12.10(s,1H), 9.73(s,1H),
8.74(d,1H),8.32(d, 1H), 7.97(d,1H), 7.43(s,1H),
7.30(t,1H), 7.21(s,1H), 7.10(m,1H), 3.79(s,2H),
2.89(s,3H),
DMSO-d6: 12.39(s,1H), 12.09(s,1H),
8.74(d,1H),8.33(d,1H), 7.97(d,1H), 7.25-
414.90, | 3.78, [7.43(m,6H), 3.77(s,2H), 3.81(s,2H).,1H NMR
413.00 | 9.60 [((DMSO) 3.81 (2H, s), 7.20-7.49 (6H, m), 7.99 (1H,
5), 8.35 (1H, brs), 8.77 (1H, brs), 12.15 (1H, brs),
12.45 (1H, brs).
1H NMR 500 MHz (DMSO-d6) 11.85 ppm, 1H, S;
0.20 PPM, 1H, m; 8.36 ppm, 1H, d; 8.24 ppm, 2H,
1,
I-80 | 483.10 | 2.67 [7.93 ppm, 1H, s; 7.82 ppm, 1H, s; 7.67 ppm, 4H, m;
7.15 ppm, 1H, m; 4.62 ppm, 2H, d; 3.60 ppm, 4H,
i,
2.82 ppm, 4H, m.
12.29 (s, 1H), 11.27 (s, 1H), 8.68 (d, 1H), 8.33 (d,
1H),
8.20 (s, 1H), 8.08 (d, 2H), 7.65 (s, 1H), 7.58 (m,
1H),
7.51 (m, 2H), 7.26 (m, 1H)
DMSO-d6
CD30D
II-82 | 446.00 | 2.49 [8.52d (1H), 8.23 d (1H), 7.83 s (1H), 7.21 m (5H),
3.89 s (2H), 2.96 s (3H)
H1NMR (500MHz, CDCI3+MeOH-d4, ppm) 9.09
(d,1H, J=7.85Hz), 8.28 (d,1H, J= 5.59), 7.92 (s,1H),
T-83 | 517.20 | 1.92 {7.45 (m,1H,), 7.25 (m,3H), 6.9 (m,1H), 6.8 (m, 2H),
4.20 (s,2H), 4.05 (m,2H), 3.30 (m,2H), 3.20 (m,1H),
2.20 (m, 2H), 1.38 (m,2H), 1.07 (m,2H)

D

H

n-78 | 507.90 | 3.32

II-79

11-81 |321.00 | 2.43
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5.41 s (1H) MsO (H)-HC1l salt 111-213 368.10 1.76 13.01

s (1H), 12.24 s (111), 9.10 s (311), 8.67 d (1H,
w@2®8/16Bo¢dH), 7.95 s (1H), 7.70 m (2H), 7.55 sP(WH$2005/011358

38 m(2H), 7.30 m(1H), 5.34 s (11li) M5O (H) - HO salt

111-214 350.00 1.67 13.06 s (111), 12.40 s (111), 9.16

s (3H), 8.70 d (111), 8.39d (1H), 8.0 s (1H, 7.70 m

(2H), 7.59 s (11-1), 7.50 m(3H), 7.33 m(1H), 5.36 s
( 1H—INMVR£500M=z. —DMSO-d6,—ppi—8:-63—8-59—(m-2H)
8. 2B (d, 1MLCIMS [ahep | 7. 93 (m 1H), 7,86 11-215 336. 00

0. 2ecm9§1fH)(Mﬁl.)6§l?§I§)1H) 7.57 (d, IHHDMRgp) | 7. 55
(d,LH, J=2.&Ms) | 7.44 (m1H). 7.17 (s.1H), 3.33
(s,PH) 11 [NVR (500 MHEINMUSCNHppGDCIR-MeOHs}4, ppin) 9.12
12.43 (s, |1H), 9. 71 (id,1HH= 7.56EH25 8282, (1), 728)(s,1H) 8547
11-p16 444.10 2.40 %S(mllﬁ) 77254(6[1215) 76) (s, 1?1)36,95(121&}1)
(m 1H|)8,4 @3'2?) 2@'9 n I'(Qn 2 (S mio 2H)?>3%
(s,|2H), 3.00 (s| SHED R%% 4% ézz H),
o s i i e L
(s, 1H), 7 42 s 1 C J%’I pm
A it 5%21‘1’?%,%5251%2%% 0(41)4?) o0% @ﬁ%ﬂ
o | 22( $
- sﬂgmdﬁ‘@f@bz $350 656, mt AFD. 450 (2 6621, 3.6
.89 (s, 1 7.56 (t|(mBH, 5.29 (HAH)1RRS (ﬁ‘LZiZEI)(ls38 (rp{PH),
1 (dd, 7.9, 4.7 Mo7 @tRH) 4.00 (d, J = 5.9 Hz,
HINMR (500MHz, CDCI3+MeOH- d4 ppm) 9.09
(d,1H, J=7.92Hz), 8.28 (m,1H), 7.92 (s,1H), 7.47
(m,1HL,), 7.25 (m,2H), 7.18 (s,1H), 6.94 (m,1H),
6.87 (s,1HD), 6.82 (m, 1H), 4.28 (m,2H), 4.20 (s,2H),
3.50 (m,7H), 3.34 (m, 2H), 3.22 (m,1H), 2.86
(s,3H), 2.25 (m, 2H), 1.38 (m,2H), 1.07 (m,2H)
HINMR (500MHz, MeOH-d4, ppm) 8.78 (d,1H, J=
7.74Hz), 8.31 (m,1H), 7.95 (s,1H), 7.60 (m,6H,)
I-87 | 524.10 | 3.41 W.42 (s,2H), 3.70 (m,4H),3.30 (m,1H), 2.95 (m,4H),
3.20 (m,1H), 2.20 (m, 2H), 1.40 (m,2H), 1.10
(m,2H)
H1NMR (500MHz, MeOH-d4, ppm) 8.99 (d,1H, J=
7.89Hz), 8.31 (m,1H), 7.98 (s,1H), 7.44 (m,2H,)
7.38 (s,1H), 6.80 (m, 5H), 4.26 (s,2H), 3.30
(m,1H),1.34 (m,2H), 1.05 (m,2H)

I\J\ILI

J

I1-86 | 517.20 | 2.06

II-88 | 453.00 | 3.90

I1-89 1.91
I1-90 1.86

II-91 | 369.10 | 345

H NMR CD30D: 3.8(s, 2H), 7.2(s, 1H), 7.27(m,
1H), 7.35(m, 4H), 7.73(d, 1H), 8.20(d, 1H)

H NMR CD30D: 3.76(s, 2H), 3.80(s, 3H),

0-92 |399.00 | 3.44 6.85(dd, 1H), 6.97(m 2H), 7.19(m, 2H), 7.26(dd,
1H), 7.7(s, 1H), 8.16(d, 1H)

H NMR CD30D: 1.15(t, 6H), 3.25(q, 4H), 3.95(s,
1-93 | 504.00 | 3.66 RH), 7.2(m, 2H), 7.6(dd, 1H), 7.65(dd, 1H), 7.69(,
1H), 7.75(dd, 1H),7.85(s, 1H), 8.13(d, 1H)

H NMR DMSOd-6: 3.0(s, 3H), 3,78(s, 2H), 7.1(m,
0-94 | 462.00 | 2.90 RH), 7.24(m, 3H), 7.3(dd, 1H), 7.78(s, 1H), 8.25(d,
1H), 9.74(s, br, 1H)

L NMR DMSO: 1.28(m, 2H), 1.38(m, 2H), 1.59(m,
1H), 1.75(m, 2H), 1.80(d, 2H), 2.83(m 2H), 3.25(d,
DH), 3.75(s, 2H), 3.97(t, 2H), 6.85(dd, 1H), 6.9(m,
0H), 7.20(m, 3H), 7.75(s, 1H), 8.20(d, 1H) -~

I1-95 |510.10 | 2.24
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2H), 3.08 (q, J = 7.3 Hz, 2H), 1.26 (t, J = 7.3 Hz,
3H). eOD 11-219 443.10 1.40 9.28 d (1H), 8.48 d (1H),
w@2m216306dH), 7.66 m (1H), 7.58 s (1H), 7.53 PeT/BEH005/011358
7.40 m(2H), 5.36 s (1H), 04 s (3H - 217 WO
2005/ 103050 PCT/ US2005/ 011358 LC/ M5 Cnpd # (M+l)
(runs) 1H NVR (obs) NWR (500 MHz, DMSO-d6) 12.19 (s,
1H), 11.95 (s 1H), 8.52 (d, J 1H), 8.29

'| -

J - 220380102
J =2 éf#MS 1y 7.51 (t .
@papd #7 (M+1()dlg MHF 7.9, 4.7 Hz, HHMR o1 (d, J =
Hz, 2H) (ot8) 2P (ri| 1H). 1.27 (d. J = 6.8 Hz, 3H)
MHz, DMBO dED3CN63 (s, 1H), 11.93 (s, 1H),
4 (d, J = 7.9 Hz, {151 <818 18I ((H)=8497, (1H)) 8.024 (1H),
0Q-9¢ 2640’5-.14) H3 651157 of (180, 1.95 s 41FD), 2.29 thig 1HY, )87 m (3H),
H), 20} (dd, W77 (1 44527m|'(|¥H) 13@4m41ﬁ2|23($0s(81~1)
t 1H> B2 @mn%@
AL97 14 .101i1 o o
8.31|(dd J|= 4. P\MSQldéé%éé@s o 211{,92(3;%)
o |(19.09 L3151 520, -
1H) . 7.[22 (dd| J =[7B66m,5H)7 T7/(dd, ) 17&(@2H)n24iqsa3H)
3 (s, 3H), 1.B8 (dDMSO-db: H2,19GH)H), 12.04(s,1H),
8.54(dd,1H),8.31(dd,1H), 7.72(d,1H), 7.19-
11-99 | 379.10 | 2.93 4o 6m 2F), 6.80-6.85(m,3H), 7.10(m,1H),
3.73(s,3H),3.69(s,2H), 2.41(s,3H).
"IDMSO-d6: 12.22(s,1H), 11.99(s,1H), 9.73(s,1H),
8.51(d,1H), 8.29(dd,1H), 7.71(d,1H), 7.29(t,1H),
7.08-7.21(m,4H), 3.76(s,2H), 2.99(s,3H),
2.41(s,3H).
DMSO-d6: 12.26(s,1H),
11.99(s,1H),8.51(d,1H),8.29(dd, 1H), 7.64-
7.76(m,5H), 7.17(dd,1H), 3.96(s,2H), 3.60(m,4H),
2.87(m,4H), 2.41(s,3H).
CDCI3: 11.85(brs,1H), 9.59(brs,1H),
M-102 | 369.00 | 3.74 [8.15(d,1H),8.11(d,1H), 7.76(s,1H), 7.17-
7.26(m,5H), 6.84(s,1H), 3.76(s,2H), .
DMSO-d6: 12.36(s,1H), 12.09(s,1H),
I-103 | 399.00 | 3.75 [8.61(d,1H),8.26(dd,1H), 7.98(d,1H), 7.43(s,1H),
7.25(t,1H), 6.83-6.96(m,3H), 3.77(s,2H), 3.75(s,3H).
CD30D: 8.62(s,1H), 8.20(s,1H), 7.88(s,1H),
7.32(t,1H), 7.10-7.25(m,3H), 3.82(s,2H), 2.97(s,3H)
CD30D: 8.63(d,1H),8.20(d,1H), 7.89(s,1H),
-105 | 518.00 | 3.54 [7.81(s,1H), 7.71(m,2H), 7.63(s,1H), 7.22(d,1H),
3.97(s,2H), 3.68(m,4H), 2.97(m,4H)
1H NMR 500MHz (DMSO-d6) 11.86 ppm, 1H, s;
0.74 ppm, 1H, s; 9.10 ppm, 1H, t; 8.37 ppm, 1H,d;
8.26 ppm, 2H, m; 7.92 ppm, 1H, s; 7.81 ppm, 1H, s;
7.28 ppm, 1H, m; 7.13 ppm, 4H, m; 4.46 ppm, 2H,
d;
2.98 ppm, 3H, s.
DMSO-d6: 12.46(s,1H), 12.10(s,1H), 8.74(d,1H),
8.32(d,1H), 7.97(d,1H),7.77(s,1H), 7.64-
7.71(m,3H),
7.44(s,1H), 3.98(s,2H), 3.61(m,4H), 2.87(m,4H)

—~
o
o

H
1411

"n o

o =z
~N~NbhoOo 2R
W A
—~ —~
(7] (&)

- o

o
=

NRPRRPRWI ~NWWR o~

o ITIINT
+
%@

II-100 | 442.00 | 2.88

II-101 | 498.00 | 2.70

II-104 | 462.00 | 3.29

1I-106 | 427.10 | 2.79

I1-107 | 563.00 | 3.60
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NVR (500 MHz, DVBO-d6) 12.31 (s, 1H), 11.89 (s, 1H),
8.53 (d, J = 6.8 Hz, 1H), 8.29 (dd, J = 11-223 394.00
WQ@2®68/103050 1.5 Hz, 1H), 7.88 (d, J = 2.6 Hz, 1HCT/USBO05/011358

(d, J 9.2 Hz, 1H), 7.42 (s, 1H), 7.19 (dd, J = 7.9,
4.7 Hz, 1H), 4.00 (g, J = 5.4 Hz, 1H), 2.87 (s, 3H),
2.05 (m 1H), 0.94 (d, J = 6.7 Hz, 6H. NWVR (500 MHz,
DMBO-d6) 12.74 (s, 1H), 11.93 (s, 1H), 8.53 (dd, J =
7.9—41 Hz_ 1) 8 30 |1 -224 379 00265 (ded—IF—=
4.7 1.5 HCMY| w90 (d, J = 2.6 Hz, IH), 49 (s,
1H) [Cmpdd (MDY om0, 4.7 Hz, 1H), HNBER (dd, =
11.8, 3.3 |HigbsiH) 3,108 (s. 3H) . 2.13 (m _1H), 1.96
(m[1H), 1.34 (n) 2H)|CD3COMI3(G s (IH)=17.68s KEH), 3P)85NNIREH),8.97
(50p I\/th Dl\9/500d6L)sg£2dzmj,s ,351H)1H), 4.0 s91H),s7. 50088 (119, 334 d
(d, | 3-10% | 8940 W2 81997 bdd, (110,707 7¢1HD, 5.9blza (THE) 4.36 m
Z-H§39 %d'zo‘]jf'ﬁf HZ’? ), 3.03482615 .3 4515 22D, §8§n@@5}¥> 74
10 % 3 3(H, 1H), 3. g3 NBP’%%@Y) 0; élsdil Of,d_% -
(m | 1H109 1.533.10n) 1.76) fiﬁ?’s SUE, : ? ),
(t,|J=7.5 |Fz) NMR (5002 )16.98 dd (L), 2H),
11.05 (s, 11H) g8 55 (A:953 (2Hp 5—91(11{&1\- s dd_ 1 =
I1-p26 351.00 2.6 t.ZD3CNI3AR s GUHD, 16.995 @H), 93)541@1%
Hz, H(—%lo'.ﬁ% Q)s, 11153 .40 XA H)RI06 § (HI)7 766 del (A Hpi]. 341¢|)(1H)
4. 3p 410 1 A1A% 19P) 7 38 sq@H) <708+ 1H)16.62 ddd1HY, 41 I7m1(2H),
Hz, | 3H). -| 218 MD 208%5%Q2053.FGH BHY N353 Hil(RBHS2.22 m (2H)
LE vsTOpd # (MFIL) (MomsIcN B3 NMR(1H), 11.19 s (1H),9.05 d (1H),
3.40 d (1H), 8.06 s (1H), 7.53 dd (1H), 7.34 d (1H),
I-111 | 525.10 | 1.70 [7.30s (1H), 7.05 s (1H), 6.92 dd (1H), 4.11 m (2H),
3.95 s (2H), 3.59 m (8H), 3.33 m (2H),2.86 s (3H),
2.22 m (2H)
-112 | 482.10 | 3.19
HINMR (500MHz, dmso-d6, ppm) 8.55 (d,1H, J=
II-113 | 442.10 | 2.59 [7.85Hz), 8.25 (d,1H, J= 5.59Hz), 7.40-7.10 (m,6H),
3.90(s,2H), 3.30 (s,3H), 2.95 (s, 3H)
1H NMR 500 MHz (DMSO-d6) 12.00 ppm, 1H, s;
8.88 ppm, 1H, t; 8.32 ppm, 2H, m; 8.01 ppm, 1H, s;
7.87 ppm, 1H, s; 7.83 ppm, 1H, s; 7.26 ppm, 2H, m;
114 1 36410 ) 2.87 | o5 ppm, 2H, m; 6.93 ppm, 2H, m; 6.82 ppm, 1H,
d;
4.43 ppm, 2H, d; 3.70 ppm, 3H, s.
1H NMR 500 MHz (DMSO-d6) 12.10 ppm, 1H, s;
0.72 ppm, 1H, s; 8.98 ppm, 1H, t; 8.32 ppm, 2H, m;
7.99 ppm, 1H, s; 7.81 ppm, 1H, s; 7.42 ppm, 1H, s;
I-115 | 427.10 | 272 5 o8 oom, 1H, m; 7.20 ppm, 2H, m; 7.11 ppm, 2H,
m;
4.43 ppm, 2H, d; 2.95 ppm, 3H, s.
1H NMR 500 MHz (DMS0-d6) 12.50 ppm, 1H, s;
11.84 ppm, 1H, s; 8.50 ppm, 1H, d; 8.29 ppm, 1H,
d;
7.78 ppm, 1H, d; 7.42 ppm, 1H, s; 7.15 ppm, 1H, m;
w116 | 28400, 2.00, 4.08 ppm, 2H, s.,1H NMR 500 MHz (DMSO-d6)
284.00 | 1.92 (12.53 ppm, 1H, s;
11.81 ppm, 1H, s; 8.47 ppm, 1H, d; 8.28 ppm, 1H,
d;
7.83 ppm, 1H, s; 7.40 ppm, 1H, s; 7.15 ppm, 1H, m;
4.05 ppm, 2H, s.
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(obs) NMR (500 MHz, DMBO-d6) 12.31 (s, 1H), 11.93 (s,

= 7.9 Hz, 1H), 8.30 (dd, J = 4.7,

wd 152@0s894. 00 2.41 1.5 Hz, 1H), 7.89 (d, J =PCI/BSHp5/011358
= 9.1 Hz, 1H), 7.43 (s, 1H), 7.21 (dd,

1H),
1H),

8. 55
7. 60

(d, J
(d, J

7.9, 4.7 Hz,
2.06 (m 1H), O.

1H)
(d, J = 6.7 H, 3H. NWR (500 Mz,

94

4.00 (m 1H), 2.87 (s, 3H),

DVSO- d6) 12.23 (s, 1H), 11.92 (s 1H) 8.55 (d, J =
66l—l7 1H) 8. 30 (d 3 =47 2299 2366 0603192
1.5 He, 1H-C¥Sdopfd,| 3 = 2.5 He, . 7.67 (d, J =8
He, | Cepd #7. (B0 ARl 7.20 (dd, J = NYR 4. 7 Hz,
1| 4. 29| (bsi ™ |o3 (s. 3H) . 1.38 (d. J = 7.1 o
H .| NVR (500 MHZ, DVSOHAMNRISDOMNMHzSDMIP-d6) 2.78pn(, dH, s;
g Sl R et M
-1 , = 488 p He, 7. B ppm /118%; (D5 pbog 1H, m;
2. 6| B2l 2749 (%761
2.5 B *)(4m ll(—|), 3*7!)15p? 7()%%?1172@1 n44743LBpm 2H,
(mj1H), 3.00 (Is, 3%@’7.
1H) |11 230 392 lo0 2 431
(s.| 11, 11,99 (s, 15P3G el :
1H) | Bl 3§ﬁ~09313-é6678©(821@37%a- Go :
1H 7.87((d. J|= 2. 67H42(s, 1) 3. A@Q(PB 1|—n 7 19 (dd ]
= 709, 4.7 Hz, 1H), 4ACDBQR: 833l 18).08161HH), 2. 93
(s, | 3H119 NR3(05003 MBiz(7. ODESBIIBYS (221 1857.26(d, 1), 6.94(m,18D),
(s,|1H), 850 (dd, J ©.8B(A,1H), 3.80¢s3H){B.786,28). (dd, J
= 46 T4 Fz, IH), 7/pRESOD6: 92.38@;140)HE2.044:01H), 9.73(s,1H),
8.36(dd,1H), 8.26(s,1H),7.97(d,1H),
11-120 } 446.00 | 3.03 \; 4y ¢ 151)7.30(t, 1H), 7.13(s,1H),
7.10(m,3H),3.78(s,2H), 2.99(s,3H)
CD30D: 8.34( (dd,1H), 8.16(d,1H),
[-121 | 502.00 | 3.38 [7.91(s,1H),7.81(s,1H), 7.70(m,2H), 7.62(m,1H),
7.21(s,1H),3.97(s,2H), 3.67(m,4H), 2.97(m,4H)
DMSO-d6: 12.42(s,1H), 12.01(s,1H), 8.36(dd,1H),
3.26(s,1H),7.98(d,1H), 7.46(m,1H),7.41(s,1H),
11-122 1 389.00 | 3.72 o1 1HD), 7.08(m, 1H),3.88(s,2H)3.78(s,2H),
2.99(s,3H)
11-123 | 540.00 | 1.54
1-124 | 484.10 | 2.40
H1NMR (500MHz, MeOH-d4, ppm) 8.88 (d,1H, J=
8.04Hz), 8.34 (d,1H,J=5.34Hz), 7.96 (s,1H), 7.89
1-125 | 554.20 | 2.60 [(s,1H,) 7.79 (d,1H,J=7.17Hz), 7.64 (d,1HJ=8.00Hz),
7.58 (m,2H), 7.40 (m,1H), 7.32 (s,1H), 3.96 (m,2H),
.97 (m, 14H), 2.81 (s,3H)
11-126 | 541.00 | 1.89
1H NMR (DMSO-d6) 8.25 ppm, 1H, d;8.18 ppm,
1H, d; 7.76 ppm, 1H, d; 7.25 ppm, 1H, t;7.16 ppm,
[-127 | 364.10 | 2.75 [1H, m; 7.08 ppm, 1H, d; 6.91 ppm, 2H, m;6.87 ppm,
1H, m; 6.67 ppm, 1H, d; 3.78 ppm, 3H, s; 3.63 ppm,
2H, s.
1H NMR (DMSO-d6) 11.80 ppm, 1H, s;11.33 ppm,
1H, s; 9.70 ppm, 1H, s; 8.27 ppm, 1H, d;8.18 ppm,
I1-128 | 427.10 | 2.69 [1H, d; 7.71 ppm, 1H, s; 7.25 ppm, 1H, ;7.15 ppm,
5H, m; 6.66 ppm, 1H, s; 3.67 ppm, 2H, s;2.98 ppm,
3H, s.
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R-232 472.20 2.89 1.80 (d, J = 8.4 Hz, 1H), 7.43 (s,

1H, 7.30 (m 4H), 26 (m 1H), 7.17 (dd, J = 7.9, 4.6
woH2005163050 4. 55 (d, = 2.9 Hz, 2H), 4.51 (m 1H)CT/BS2085/011358

(dd, J =6.2, 1.5 Rz, 2H), 2.94 (s, 3H). NWR (500

MHz, DMSO d6) 12.35 (s, 1H), 11.84 (s, 1H), 8.50 (dd,
79 1.2 Hz, 1H), 8.28 (dd, J 4.6, 1.4 Hz, 1H),

7 (d, J =2.4 H, 1H), 1123347200287780(d
8 4 Hz 1 KN 7 A (o 1.0 7. 290 (4 ALN v ]

_....S, T L] =TT LI =AY \||| '-rll}, I.L ( I

L 7.17 | LGS Rlo, 4.6 Hz, 1H),, 4.55 (d, | = 2.9

Crepd #4. (M"lon&m%)g%, 3.73 (dd, J _P% 1.5 , 2H),

4 (s, 3HIObSNNR (500 Mz, DVEO d6) ppm 14 12 (s
12.40 (s, [1H), |[SHSVR{(DMSO-d5)S.24zpprt,HH, d’.68) ppm,

J = [111-234 2881H0d;17. POpEm I ks; 3. 76zppmd, H, n87 48 ppm,

H1% 4.8, 1.3 Hz,[3H) m; 8.18Qphs 111 b, .7.14. pghdn,(1H, &6H9 ppm,

> (s, 1H), 3.147 (myy2 :
19 WD|2005/ 1030501Hc?{ 1h0 ‘%%‘%fg“owﬂ%z&@)ppm

LA TN

NVR—Crpe—#—(Mtrt 'uua ' ¥ o

ppnh 12. 48 (s, 1H), 9% Ogs F’ 2R HEHL v

(dd, 3= 8.0, 1.3 He,PV%Ppid ,élgp '@é’ﬂ%" S
(

J
7
J
1

O‘E; | OO II
I C)

I

AN RN
N eNeN
NFRLO O

@

g.
4 2 g 15l %3 -93ppBy4H, m;
150 fi481h e%‘b'?ﬂz@pgns 151 s 2 P, ZsH 5113 8 ppmm, 4H1,
5.5 211) 2. 54 (smi11-1) NVR (500 Mz, drrBo d6)
gpg &é Si](i) 1 e BB%%@;DHBZ%SE% ;}L 60 ;.)49 (d, J =

. MD301):, 8.33(9,6H),57. 9L H), 7.90(s,1H),7.27-
if131 35100’ 289 7.38(m,5H), 7.22(s,1H), 3.82(s,2H)..
CD30D: 8.49(s,1H), 7.95(m,2H), 7.26-7.32(m,3H),
7.30(t,1H), 7.17(m,2H), 3.82(s,2H), 2.96(s,3H)
1THNMR (DMSO) 12.30, s, 1H; 11.89, s, 1H; 8.49,
I-133 | 310.00 | 231 |s, 1H; 8.30, d, 1H; 7.91, s, 1H; 7.40, s, 1H; 7.18-
7.20, m, 1H; 1.70-1.90, m, 4H
1HNMR (DMSO) 12.12, s, 1H; 11.81, s, 1H; 8.49,
[-134 | 259.00 | 1.70 |d, 1H; 8.26,d, 1H; 7.83, s, 1H; 7.32, s, 1H; 7.15-
7.17, m, 1H; 2.16, s, 3H
CD30D: 8.33(d,1H), 8.15(t,1H), 7.89(s,1H),
7.22(t,1H), 7.19(s,1H),
6.92(m,2H), 6.82(dd,1H), 4.00(t,2H), 3.78(s,1H),
3.33(m, 1 H),
2.91(m,2H), 1.94(m,2H), 1.80(m,2H), 1.65(brs,1H),
1.47( m,2H), 1.37(m,2H).
CD30D: 8.35(dd,1H), 8.16(t,1H), 7.91(s,1H),
7.27(t,1H),
7.19(s,1H), 6.99(m,2H), 6.90(dd,1H),
4.29(brm,2H), 3.32-3.50(m,10H), 2.90(s,3H)
CD30D: 8.32(dd,1H), 8.15(t,1H), 7.90(s,1H),
7.26(t,1H),
7.19(s,1H), 6.99(m,2H), 6.86(dd,1H), 4.12(1,2H),
3.79(s,2H), 3.40-3.55(brm, 8H), 3.25(m,2H),
2.91(s,3H),
2.18(m,2H).

—~

I-132 | 444.00 | 2.50

II-135 | 494.00 | 2.57

II-136 | 495.00 | 2.09

I1-137 | 509.00 | 2.05

11-138 | 442.10 | 2.83
11-139 | 456.10 | 2.78
11-140 | 456.10 | 2.73
II-141 | 470.10 | 3.37
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7.35-7.32 (m 2H), 7.

04 (s,1H), 3.72 (t, J = 4.6 Hz,

H, 3.52 (s, 4H), 2.54 (s, 1H), 2.07 (s, 1H) NWR (500
worms/10898®- d6) ppm 14.53 (s, 1H), 9.91-9.87 (PCT/LEH0P5/011358
8.54 (dd, J =7.9, 1.3 Hz, 1H), [11-237 343.10 1.30
8.42 (dd, J = 4.7, 1.3 Hz, 1H), 7.95 (s, 1H), 7.52 10
(m 2H), 7.06 (s, 1H), 4.13 (m 2H), 3.51-3.41 (m
4H), 3.27 (s, 2H), 2.90 (s, 3H NMR (500 MHz, dnso-d6)
pme 47 (d.—J =80 —H-238327-86—1-96——HH—8-39
(d,| 3 = 4|FOMS l1iyp 17.97 (s, 1H), 7,33 (q, J = 4.2
Hz, Qmwci#'(wloSVgg,f%, 3.46 (s, 4H), Ol (s, 6H 1
NVR_(500 NHobsDNEO d6) ppm 12.35 (s, 1H) . 1190 (s
1H)|, 9.53{(d, J | 7. 61]-]]21\IMRI—1)QOM}EIDQ\MD ~dp) 12.1|ppnR 38,
386} 00 412 6% .9 1.1§ F&,llg#%pnﬁlﬁﬁs ;(8d6h ppm~1H, 8,8.26. gpm, 1H,
He, | TH§42 §.288-20s, 100y |7 medbn? 142 (2 B, 11T, 13.205pm, 1H, d;
1H} 3.74|(m 14, 2438 oM, 3lHh3.33. ,12}94 (m 5H),
1. 7B, Tko ip (T8 (T $H TR (000 MZ,  DVEo a0
8 4 T 144 m’gw i‘%loé&j L:.II-U_LZ.IGOU]-J..LDUP;O 2;\ \b,_/ i';'),
(s, | D145 738620 190)| "7 33 (gd 3 = 5 s Hy
7.06 (s, 1H), 3.004 (s[IHAWYR\AR VERIDME @/é;@}@ Hbéﬁli
13.06 (s, |1H), || - 241392 ppon, 1Hrs; B5%ppmdtil, & 83%pmn, 1H,
1. 3| 146 H)3298.0402.00dd;710 Fppn, /L H,E; ‘.'340|1dpm, 1H) s; B29ppm, 1H,
(s,| 7.66|(m 1H), 7.@3 10pprd, 8140252 ppm]EH, my248 ppm, 2H,
1H} 3.53|(s, 4H), 2. @ (s, 4H) NMR (500 MHz, DMSO- d6)
Elg [f“l?ﬁrb?gl}b il.fl,S“ll- bZ:) (s, ,]:H) ; 961 (d, J = 8.7
(d’ H—l,148\. 10°), 1.59 865 (d; J = 7-9 Hz, IH), 8 47
’ T 77 [TH NMR 500 MHz (DMSO-d6) 12.25 ppm, 1H,
$;11.92 ppm, 1H, s; 8.62 ppm, 1H, d; 8.32 ppm, 2H,
11-149 | 316.10 | 141 | .5 eg om, 1H, s; 7.40 ppm, 1H, s; 7.25 ppm, 1H,
m;4.02 ppm, 2H, s; 1.84 ppm, 3H, s..
DMSO-d6: 12.38(s,1H), 12.01(s,1H), 8.38(dd,1H),
150 | 417.00 | 3.78 2.3?%321111‘1%)7.40(8,1}1), 7.36(d,1H), 7.04(d,1H),
3.91(s,2H), 3.78(s,3H)
DMSO0-d6: 12.43(s,1H), 12.01(s,1H), 9.67(s,1H),
8.36(dd,1H),
II-151 | 464.00 | 3.13 [8.26(s,1H), 7.98(d,1H), 7.42(s,1H), 7.24(d,1H),
7.17(m,2H), 6.91(dd,1H),
3.88(s,2H), 2.97(s,3H)
11-152
1H NMR 500 MHz (DMSO-d6) 12.38 ppm, 1H,
5;11.92 ppm, 1H, s; 8.58 ppm, 1H, d; 8.32 ppm, 1H,
II-153 | 328.00 | 1.72 [s;7.90 ppm, 2H, m; 7.39 ppm, 1H, s; 7.20 ppm, 1H,
d;4.38 ppm, 1H, m; 2.41 ppm, 1H, m; 2.20 ppm, 2H,
m; 2.08 ppm, 1H, m.
1H NMR 500 MHz (DMSO-d6) 12.02 ppm, 1H,
s;11.98 ppm, 1H, s; 8.62 ppm, 1H, d; 8.40 ppm, 1H,
II-154 | 315.10 | 2.34 [s;7.40 ppm, 1H, s; 7.24 ppm, 1H, d; 4.60 ppm, 1H,
m;4.03 ppm, 1H, m; 3.86 ppm, 1H, m; 2.24 ppm,
1H, m;1.96 ppm, 3H, m.
1H NMR 500 MHz (DMSO-d6) 12.60 ppm, 1H, s;
11.91 ppm, 1H, s; 8.58 ppm, 1H, d; 8.32 ppm, 1H,
II-155 | 329.00 | 1.88 d;
7.91 ppm, 1H, s; 7.40 ppm, 1H, s; 7.25 ppm, 1H, d;
5.20 ppm, 1H, m; 2.52 ppm, 4H, m.
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|1-242 345.80 1.40 8.27 (s, , 7.45 (dd, J = 7.9, 4.8

Hz, 1H), 7.27 (m 1H), 7.13 (s, 11)4.53 (d, J =
w@2mk9303H) , 3.52 (t, J = 11.0 Hz, 1H), 3.27 ¥a1/Us4dp5/011358

2.93 (d, J = 4.5 Hz, 3H), 83 (d, J = 4.5 Hz, 3H), 1.35

(d, J = 6.7 Hz, 3H NWR (400 Mz, acetic acid-d4) ppm

15.76 (s, 1H), 13.54 (s, 1H), 8.83 (s, 2H), 8.54 (d,

J = 8.2 Hz, 11-243 329.10 1.20 1H), 8.40 (d, J = 4.4

Hz, 812 1H) 704 (s, 36 (G—d=4 2 Hr

1H!] 7. 04 @pMs 38 (s, 4H), 3.29 (s H) 2220 WO
2ooa$mm96¢dbﬁdﬁ/g@gg25/011358 LC/ VB # (Mrl) (m
ins) ' H NVR(obspbis) NMR (400 MHz. acetic acid-d4)
13.B7 (s, |1H), [12. 481ENMRHQ0 MHZQDMSO-d6) 12,259pag 1H, s;
(d,|J = 7.|4 Hz, | 11- 242.93@pmBOHYs; Jsasmpﬁm, BIG0 §3ipprd, 25,
?.o 1%)1%2123{;3]1?) 1?g4%(d% JH{ 4.8, 1.2 Hz, 1H), 8.30
S, B - #)88 ph AH §7.4% H13 (% lH d
6-98 (m 11D, 499 ( .53,P,p?ﬂ,qﬁgr§18gn9 u},]fh[l MB3

1.46 N L), 1801 SO2 H
3.20-3.31 |(4H ny, 7. ? k I%& ’
4.00 1£.260 |t975.10 B5.602FL L PP§‘ PSI % SBm 2@ 1
s),|8.60 (|1H s)| 8.7 8‘7( P@)IHQ 1pp 5% .E?nh H,
(1H__s). |1H NMVR ( DVEGY- B ppm@ @(4H m-qqnqaq
|1-246 439.00 10} 13 ([1H NMR 500 M3zADMSQ4d4) 1490 pprg 5 H,
(1H . H, _ .S k:11823pn(, 1H, s£8.63 pp, T8, ;1829 ppm, 1H,
brs ,If—i§815ﬁ)((11]’(q} 6‘38) d;7.91 ppm, 1H, s; 7.41 ppm, 1H, s; 7.22 ppm, 1H,

d;1.23 ppm, 2H, m; 1.15 ppm, 2H, m.

1H NMR 500 MHz (DMSO-d6) 11.95 ppm, 1H,
5;11.60 ppm, 1H, s; 8.61 ppm, 1H, d; 8.32 ppm, 1H,
O-159 | 317.16 | 2.15 [5;7.92 ppm, 2H, m; 7.42 ppm, 1H, s; 7.22 ppm, 1H,
d;4.00ppm, 1H, m; 2..05 ppm, 1H, m; 1.04 ppm, 6H,
m.

1H NMR 500 MHz (DMSO-d6) 12.60 ppm, 1H,
5;11.92 ppm, 1H, s; 8.68 ppm, 1H, d; 8.32 ppm, 1H,
II-160 | 329.21 | 2.89 [d;7.96 ppm, 1H, s; 7.50 ppm, 1H, s; 7.22 ppm, 1H,
d;2.84 ppm, 2H, d; 2.04 ppm, 1H, m; 0.99 ppm, 6H,
d.

1H NMR 500 MHz (DMSO-d6) 12.60 ppm, 1H,
s;11.95 ppm, 1H, s; 8.58 ppm, 1H, d; 8.32 ppm, 1H,
d;7.93 ppm, 1H, s; 7.51 ppm, 1H, s; 7.22 ppm, 1H,
337.00, | 2.36, d;4.50 ppm, 2H, s; 3.20 ppm, 3H, s.,H NMR (500
336.90 | 1.70 [MHz, DMSO-d6) 12.62 (s, 1H), 11.86 (s, 1H), 8.49
(d, J = 8.0 Hz, 1H), 8.28 (dd, J = 4.6, 1.5 Hz, 1H),
7.88 (d,J =2.6 Hz, 1H), 7.47 (s, 1H), 7.18 (dd, J =
7.9, 4.6 Hz, 1H), 4.47 (s, 2H), 3.21 (s, 3H).

1H NMR 500 MHz (DMSO-d6) 12.08 ppm, 1H,
5;11.96 ppm, 1H, s; 8.66 ppm, 1H, d; 8.32 ppm, 1H,
d;7.88 ppm, 1H, s; 7.33 ppm, 1H, s; 7.22 ppm, 1H,
287.10, | 2.78, (d;2.78 ppm, 1H, m; 1.16 ppm, 6H, d.,1H NMR
287.00 | 8.04 |(DMSO) 1.13 (6H, d, J = 6.8Hz), 2.71-2.86 (1H, m),
7.11-7.21 (1H, m), 7.38 (1H, s), 7.85 (1H, brs), 8.22-
8.30 (1H, m), 8.46-8.52 (1H, m), 11.85 (1H, brs),
12.12 (1H, brs).

1H NMR 500 MHz (DMSO-d6) 12.08 ppm, 1H,
s;11.95 ppm, 1H, s; 8.58 ppm, 1H, d; 8.32 ppm, 1H,
d;7.88 ppm, 1H, s; 7.38 ppm, 1H, s; 7.22 ppm, 1H,
d;2.50 ppm, 2H, g; 1.16 ppm, 3H, t.

II-161

II-162

I-163 | 273.10 | 2.19
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12.35 (1H, brs). 1H NVR (DVSO) 0.89-0.96 (4H, m,
1.95-2.05 11-247 363.00 9.01 91H, n), 7.41 (1H, s),
WO 2081¢30F) s), 8.35 (1H, s), 8.75 (1H s), 12PAWU§BE011358
brs), 12.44 (1H, s). 1H NVR (DVMSO) 1.11-1.28 (2H, ),
1.46-1.83 11-248 405.00 9.24 (6H, n), 2.20-2.30 (1H,
n, 2.40-2.50 (2H, m), 7.42 (1H, s), 7.98 91(1H,
brs), 8.35 (1H, brs), 8.76 (1H, rs), 12.13 (2H, brs).
1H NMR (nwgn\ 2. 70-2.-85{2H 1 —2-90-3-00—11-—249
427.00 9. 8 p |7. 11- 7. 34 (5H, 45 (1H, s),
8. OCiondH | (MHl) fnf) 91 brs), g brs)( )
12.{10- 12. 24(cbSPHi 1H NVR (DVBO) 3.80 92H_s)
7.20-7.36[(2H, ), 1IHIP¥R 509ME (DMIG-d6) 4318 ppm, 4,
7.50-7.60((2H, m, 8.8901.93pgpmbiH) s; BSBEpmIIHY, d; Br3)ppm, 1H,
8. 761014 |B36)20 |12655d. 3104, ppdi, SH, s12.88 Ppm 1H, s;0%.30 pprd HH,
NMR (DMSO) 0.79-0. 98 £27th m ﬂHQfssls rr?m QH]-mZQ:BOd)pm 2H,

433 00 10/78 (5H 2.41-2
’ ° gﬁ Wgzzwsqm iy T
)8 . é 854@5 5§ %%Q%%él%ga' §)2§ ppm, 3H

. $2.15 (1H,_ brs), 12.30
(1H brs) | 1H NMR pgnsah( 2,|J722-ppm, H{ﬂ?ﬁ-éippm,m&
(2H  11-253 491, 0
7.6
8.7

( 2H—m—F—40—(J
brs), 8 76 (1H, ir
)

2.0p-2.19 (%H, n
: 31%9654 419+
.36 (1H, |brs),

4-7.80(3H, n). 7.00038pA21E3H, m), 8.34 (LH brs),

5 (1H, |brs), 112.10[8.43%pa3 1624; 8.8% ppm, 3H, s; 8.32 ppm, 1H, s;
II-166 | 330.10 | 1.58 [7.90 ppm, 1H, s;

7.51 ppm, 1H, s; 7.18 ppm, 1H, m; 4.13 ppm, 1H,
m; 1.70 ppm, 3H, m;

0.96 ppm, 6H, d.

I-167 | 554.20 | 1.83

539.20, | 2.00,
II-168 539.10 | 1.92
541.20, | 1.90,
1I-169 541.10 | 1.80
1-170 | 339.00 | 1.27

1H NMR 500 MHz (DMSO-d6) 12.90 (1H, s);
11.96 (1H, s); 9.50 (1H, s);

8.86 (1H, s); 8.52 (1H, d); 8.32 (1H, d); 7.88 (1H, s);
1I-171 | 314.10 | 0.90 [7.50 (1H, s);

7.22 (1H, m); 4.48 (1H, m); 3.32 (1H, m); 2.45 (1H,
m); 2.05 (1H, m);

2.00 (2H, m).

1H NMR 500 MHz (DMSO-d6) 12.25 (1H, s);
11.89 (1H, s); 8.58 (1H, d);

I-172 | 315.10 | 2.17 8.30 (1H, d); 7.86 (1H, s); 7.40 (1H, s); 7.18 (1H,
m); 3.95 (1H, t);

3.63-3.75 (3H, m); 3.34 (1H, m); 2.14 (2H, m).

1H NMR 500 MHz (DMSO-d6) 12.41 (1H, s);
11.97 (1H, s); 8.62 (2H, br s);

8.53 (1H, d); 8.30 (1H, d); 7.85 (1H, d); 7.40 (1H,
II-173 | 328.10 { 0.94 §s); 7.17 (1H, m);

3.40 (1H, m); 3.11-3.28 (2H, m); 2.88-3.05 (ZH, m);
2.11 (1H, m);

1.80 (1H, m); 1.66 (2H, m).
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- 221 WO 2005/103050 PCT/ US2005/011358 LC/ M5 Cmpd #

(M+l) (mins) IHNWR
wa20056005r), 4.31 (2H,
6. 0Hz),

s),

12.13 (1H, brs),

(obs) 1H NMR (DMSO) 2.97 (2H, t,
|1-254 443.00 9.79 , JPEI/US2005/011358

6.90-7.00 (3H m, 7.25-7.34 (2H, m, 47 (1H,

8.00 (1H, brs), 8.35 (1H, brs), 8.78 (1H brs),

12.35 (1H, brs). 1H NVR ( DMSO)

2.62-2.71 (2H, m, 3.30-3.38 [11-255 500.00 9.43 (2H,
m, 503 (2H s} 7 25.7 49 (74 7 99 (IH S5}
8.36 (1H, > BRAP (1H, brs), 12.10- 1225 (2H, ).
CDCIGmpd &8-M-B0 g%)m, 1.42-1.53 (HHNMR 1 55-
|1 -R56 433. (ibsh. 74 (4H. m ., 1.94-2.03 (2H, m,
2.39-2.55[(2H, n), 2IHNNRH00AYHzADHESA-d63 1228,(1H) 5);
7.06 (1H, [s), 7.]80 ({1H92%)H, &; &61 (10, brs);, 8.65 (1H,
s),|9.50 (|11H, br| s) B%@% BB AL s BB (W, d); 7.85
[Cgozqulrép R ® [Lo. 784 Ig\g)ASSAY [ 00292]
npounds |wer e sicreen
ROCK | (AA 6-553) acf v fn ?nég St aﬁgﬁgzggﬁil eg3 (1H,
enzynme sygtem ( Fox et “%I 83] Protel n Sci.
224P) Redctions \_A_nrn r(?~ ‘out a2 caolutiagn
cont ai ni ng 100 nM HEPEH 50 (Wwwélzié GH. $hn
NaC], 2 ni\I DTT aphd 1.B% SFSAAIEDst rat e
concd@hi7at|i329sL0 n2tHe8BRAH, d)er7€8745Hl;/ﬁm7F36(@@ﬁ)a7 23 (1H,
Chefmi cal s,| St Loui s, k@)3aﬁ<ﬂ2H,21ﬁD M pepti de (American
Peptide, Sunnyval e, GCA)34 (Bdasdj 286 (M m); ddidr @Ed nout  at
30 £ and 45 nM I RVIR(500VIERDME 065 12173t (el H),
conponentg of the cough@q(sq 343 asﬁ.emgw a18; S43Y, 2H),
PhopRPFET! QU Ri%s B B (s, D738 &, 1H),
i nase and 10°g/ " Ta "t3%t 719(de 7.9, 47
Hz, lH) 434(s 1H) 326(m 1H), 3.11 (m, 1H).
H NMR (500 MHz, DMSO-d6) 12.73 (s, 1H),
11.91 (s, 1H), 8.48 (d, J = 7.9 Hz, 1H), 8.43 (s, 2H),
-177 | 364.20 | 1.73 [8.30 (d, J = 4.6 Hz, 1H), 7.86 (s, 1H), 7.48 (s, 1H),
7.36 (m, 2H), 7.29 (m, 2H), 7.19 (dd, ] =7.9,4.7
Hz, 1H), 4.34 (s, 1H), 3.26 (m, 1H), 3.11 (m, 1H)
H NMR (500 MHz, DMSO-d6) 12.81 (s, 1H),
11.92 (s, 1H), 9.23 (d, J = 24.1 Hz, 2H), 8.47 (d,J =
7.8 Hz, 1H), 8.29 (d, J = 4.5 Hz, 1H), 7.86 (s, 1H),
178 | 37820 | 170 17 49 (s, 1H), 7.33 (m, 2H), 7.27 (m, 2H), 7.19 (dd, J
= 7.9, 4.7 Hz, 1H), 3.97 (m, 1H), 3.27 (m, 2H), 2.59
(s, 3H).
H NMR (500 MHz, DMSO-d6) 12.73 (s, 1H),
11.93 (s, 1H), 8.95 (s, 2H), 8.51 (d, J = 7.4 Hz, 1H),
II-179 | 288.10 | 0.50 [8.30 (d,J =3.4 Hz, 1H), 7.89 (s, 1H), 7.48 (s, 1H),
7.20 (dd, J = 7.9, 4.7 Hz, 1H), 4.09 (s, 2H), 2.68 (s,
3H).
H NMR (500 MHz, DMSO-d6) 12.35 (s, 1H), 11.89
(s, 1H), 8.51 (d,J = 7.0 Hz, 1H), 8.29 (d, J = 6.0 Hz,
I1-180 | 288.10 | 0.56 [1H),7.86 (s, 1H), 7.86 (s, 2H), 7.40 (s, 1H), 7.19
(dd, T =17.9, 4.7 Hz, 1H), 3.15 (m, 2H), 2.85 (m,
2H).
H NMR (500 MHz, DMSO-d6) 12.05 (s, 1H), 8.99
(s, 1H), 8.44 (d,J =7.9 Hz, 1H), 8.32 (d, ] =4.4 Hz,
II-181 | 314.10 | 0.67 |LH), 8.20 (s, 1H), 8.12 (d, J = 2.4 Hz, 1H), 7.21 (dd,
J =17.9,4.7 Hz, 1H), 4.70 (s, 2H), 3.91 (s, 2H), 3.36
(s, 2H), 3.29 (s, 2H).
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[00293] Exanple 2: ERK I NHI BI TI ON ASSAY [ 00294]

Conpounds were assayed for the inhibition of ERK2 by a
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(1998) Protein Sci 7,
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1I-189
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2.67

MeOD-H9.07 d (1H), 8.38 d (1H), 8.03 s (1H), 7.41
m (7H), 3.96 m (1H), 2.98 m (1H), 2.87 m (1H),
2.49 m (1H), 2.23 m (1H)

II-190

394.10

2.98

MeOD-H9.07 d (1H), 8.38 d (1H), 8.03 s (1H), 7.50
m (3H), 7.38 s (1H), 7.15 t (2H), 3.96 t (1H), 2.98 m
(1H), 2.87 m (1H), 2.49 m (1H), 2.23 m (1H)

II-191

414.10

3.04

MeOD-H9.07 d (1H), 8.38 d (1H), 8.03 s (1H), 7.50
m (2H), 7.38 s (1H), 7.05 t (2H), 4.30 t (1H), 3.04 m
(1H), 2.98 m (1H), 2.52 m (1H), 2.21 m (1H)

11-192

412.10

3.01

MeOD-HS.99 d (1H), 8.33 d (1H), 7.98 s (1H), 7.48
m (3H), 7.34 m (3H), 4.52 t (1H), 3.06 m (2H), 2.53
m (1), 2.23 m (1ED),

1-193

457.10

2.83

2.5(CH3), 2.7(CH3),3.8(CH2),7.05(H),7.1(H),
7.2(2H), 7.25(H), 7.4(H), 7.89(H),
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11-204

1.56

II-205

1.30

DMSO-d6: 12.5(brs,1H), 11.81(s,1H), 8.54(d,1H),
8.47-8.49(m,2H),

8.26(dd,1H), 7.84(s,1H), 7.75(d,1H), 7.36(dd,1H),
7.33(s,1H),

7.15(dd,1H), 3.84(s,2H)

I1-206

354.00

1.60

CD30D: 8.98(s,1H), 8.78(d,1H), 8.58(d,1H),
8.33(dd,1H),

8.16(t,1H), 8.04(dd,1H), 7.91(s,1H), 7.22(s,1H),
4.17(s,2H)

II-207
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3.10

MeOD (H)8.56 d (1H), 8.24 d (1H), 7.85 s (1H),
7.53 d (2H),7.37 m (3H), 7.22 m (2H), 5.33 s (1H)
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3.19

MeOD (H)8.92 d (1H), 8.34 d (1H), 7.98 s (1H),
7.42 m (1H), 7.33 s (1H), 7.28 t (1H), 7.12 m (2H),
6.88 d (1H), 5.31 s (1H) 3.80 s (3H)

1I-209

387.10

3.23

MeOD (H)8.55 d (1H), 8.24 d (1H), 7.87 s (1H),
7.57 m (1H), 7.27 s (1H),7.21 m (1H), 7.0 m (2H),

5.58 s (1H)
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standard coupl ed enzyne assay (Fox et al., Protein

Sci., (1998) 7, 2249).
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enzyme=tinkedass

i ndii cat es
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ndi cat ed, t
the term'

FHAMMR (600MEE, PM3@6i6, ppip) 8.63-8.59
1) BAR (GAEL Vit 4HZ ) 7.98i (nh H), 7.86
[ EHR o Xis, 1H)s7 .57 dd,¢Ht ED.8H£), NO5

@MNHL h:ez S )agt4net, 11g 7arns,nE.,. 3.33
"knzye” i ndicates that an

t hat a
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r adi

240

EMFSO%V ppm , 12.74 (s, 1H),
1%4%( gll%s§a/3f (YBg)YS 5§95, g ARLE 2Br), 7.85
(s, 1H), 7.46 (s, 1H), 7.31-7.28 (m, 1H), 7.23-7.20
(m, 2H), 7.13-7.09 (m, 2H), 3.80 (s, 2H), 3.00 (s,
3H)

II-217

352.00

1.77

H NMR (500 MHz, DMSO-d6) 12.23 (s, 1H),
11.92 (s, 1H), 8.54 (s, 1H), 8.30 (d, J = 4.5 Hz, 1H),
7.88 (s, 1H), 7.56 (s, 1H), 7.42 (s, 1H), 7.21 (dd, J =
10.3, 2.4 Hz, 1H), 4.02 (d, J = 5.4 Hz, 2H), 3.00 (s,
3H)

11-218

366.00

2.24

H NMR (500 MHz, DMSO-d6) 12.22 (s, 1H),
11.95 (s, 1H), 8.56 (d, T = 9.1 Hz, 1H), 8.30 (s, 1H),
7.89 (s, 1H), 7.56 (t, J = 5.9 Hz, 1H), 7.42 (s, 1H),
7.21 (dd, J = 7.9, 4.7 Hz, 1H), 4.00 (d, J = 5.9 Hz,
DH), 3.08 (g, J = 7.3 Hz, 2H), 1.26 (t, J = 7.3 Hz,
3H).

II-219

443.10

1.40

MeOD

0.28 d (1H), 8.48 d (1H), 8.12 s (1H), 7.66 m (1H),
7.58 s (1H), 7.53 m (2H), 7.40 m (2H), 5.36 s (1H),
3.04 s (3H)
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Cmpd # Itk PKA 33P ROCK Enzyne I1-1 BAAA 1-2 AA

1-3AA 1-4 AA 1I-5AAA 1-6 AA 1-7AA 1-8AA
waz2®s5mB03s0 1-10 A A 1-11 A A 1-12 A A 1-13 AAI/US2008011358
AA1-15BAA 1-16 AAA 1-17 AAA 1-18 A A 1-19
AA 1-20BAA 1-21 AA 1-22 AA 1-23 A A Table 6

1
Chpd # Itk PKA 33P ROCK Enzyne

LC/MS
Cmpd # | (M+1) (ngs) "H NMR
(obs)

H NMR (500 MHz, DMSO-d6) 12.19 (s, 1H), 11.95
(s, 1H), 8.52 (d, J = 6.8 Hz, 1H), 8.29 (dd, I =4.7,
1.4 Hz, 1H),7.87 (d,J =2.6 Hz, 1H), 7.51 (t, T = 6.0
Hz, 1H), 7.41 (s, 1H), 7.19 (dd, J = 7.9, 4.7 Hz, 1H),
4.01 (d, J = 6.1 Hz, 2H), 3.22 (m, 1H), 1.27 (d,J =
6.8 Hz, 3H).

H NMR (500 MHz, DMSO-d6) 12.63 (s, 1H), 11.93
(s, 1H), 8.54 (d,J =7.9 Hz, 1H), 8.30 (dd, J = 4.7,
1.4 Hz, 1H), 7.90 (d, J = 2.5 Hz, 1H), 7.48 (s, 1H),
7.20 (dd,J=7.9,4.7 Hz, 1H), 439 (g, T = 7.1 Hz,
1H), 3.25 (m, 2H), 1.60 (d, J = 7.0 Hz, 3H), 1.26 (t,
J =7.4 Hz, 3H).

H NMR (500 MHz, DMSO-d6) 12.23 (s, 1H), 11.95
(s, 1H), 8.57 (d,T =7.9 Hz, 1H), 8.31 (dd, J = 4.7,
I1-222 | 366.00 | 2.24 1.4 Hz, 1H), 7.90 (d,J =2.5 Hz, 1H), 7.67 (d,J =
7.8 Hz, 1H)1H), 7.22 (dd, J = 7.9, 4.7 Hz, 1H), 4.30
(m, 1H), 2.93 (s, 3H), 1.38 (d, J=7.0 Hz, 3H).

H NMR (500 MHz, DMSO-d6) 12.31 (s, 1H),
11.89 (s, 1H), 8.53 (d,J = 6.8 Hz, 1H), 8.29 (dd, J =
4.7,1.5 Hz, 1H), 7.88 (d, J = 2.6 Hz, 1H), 7.60 (d, J
= 9.2 Hz, 1H), 7.42 (s, 1H), 7.19 (dd, J =7.9,4.7
Hz, 1H), 4.00 (q, J = 5.4 Hz, 1H), 2.87 (s, 3H), 2.05
(m, 1H), 0.94 (d, J = 6.7 Hz, 6H).

H NMR (500 MHz, DMSO-d6) 12.74 (s, 1H),
11.93 (s, 1H), 8.53 (dd, J = 7.9, 1.1 Hz, 1H), 8.30
(dd, T =4.7,1.5 Hz, 1H), 7.90 (d, ] = 2.6 Hz, 1H),
7.49 (s, 1H), 7.20 (dd, J = 7.9, 4.7 Hz, 1H), 4.25 (dd,
J=11.3, 3.3 Hz, 1H), 3.08 (s, 3H), 2.13 (m, 1H),
1.96 (m, 1H), 1.34 (m, 2H), 0.94 (t, ] = 7.3 Hz, 3H)
H NMR (500 MHz, DMSO-d6) 12.72 (s, 1H),
11.91 (s, 1H), 8.52 (d, J = 6.8 Hz, 1H), 8.29 (dd, J =
4.7, 1.5 Hz, 1H), 7.89 (d, = 2.6 Hz, 1H), 7.48 (s,
I0-225 | 393.00 | 2.74 |1H),7.20 (dd,¥=7.9,4.7 Hz, 1H),4.32(dd, J =
11.4, 3.3 Hz, 1H), 3.24 (m, 2H), 2.14 (m, 1H), 1.93
(m, 1H), 1.33 (m, 1H), 1.26 (t, J = 7.4 Hz, 3H), 1.11
(t, J=7.5 Hz)

H NMR (500 MHz, DMSO-d6) 12.65 (s, 1H),
11.95 (s, 1H), 8.55 (d, T =9.2 Hz, 1H), 8.30 (dd, J =
11-226 | 351.00 | 2.06 ¥.7,1.5 Hz, 1H),7.91 (d, ] =2.6 Hz, 1H), 7.49 (s,
1H), 7.21 (dd,J=7.9,4.7 Hz, 1H),4.32(q,J=7.0
Hz, 1H), 3.09 (s, 3H), 1.61 (d, J =7.1 Hz, 3H).

1I-220 | 380.10 | 2.14

I1-221 | 365.00 | 2.26

11-223 | 394.00 | 2.30

I1-224 | 379.00 | 2.65
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11-1 TI-2 BB 11-3 11-4. AA 11-5 AA - 225 WO
2005/ 103050 PCT/ US2005/ 011358 Cipd # Itk PKA 33p ROCK
wEemgmesosdl-6 A A [1-7 AA 11-8 A A 11-9 A PCT/U52009011358
BA I1-11 AA 11-12 AA 11-13 A A 11-14 B A 11-15
AA 11-16 AA 11-17 BA 11-18 AA 11-19 A A 11-20
AA 11-21 A 11-22 A 11-23 A A

LOMS | pr

Coopd # | (M+1) | o 'HNMR
(obs)

H NMR (500 MHz, DMSO-d6) 12.31 (s, 1H), 11.93
(s, 1H), 8.55 (d,J =7.9 Hz, 1H), 8.30 (dd, T = 4.7,
1.5Hz, 1H), 7.89 (d, T =2.5Hz, 1H), 7.60 (d, J =
0.1 Hz, 1H), 7.43 (s, 1H), 7.21 (dd, J = 7.9, 4.7 Hz,
1H), 4.00 (m, 1H), 2.87 (s, 3H), 2.06 (m, 1H), 0.94
(d, J =6.7 Hz, 3H).

H NMR (500 MHz, DMSO-d6) 12.23 (s, 1H), 11.92
(s, 1H), 8.55 (d, J = 6.6 Hz, 1H), 8.30 (dd, ] = 4.7,
1.5 Hz, 1H), 7.89 (d, T =2.5Hz, 1H), 7.67 (d, I =
7.8 Hz, 1H), 7.43 (s, 1H), 7.20 (dd, J = 7.9, 4.7 Hz,
1H), 4.29 (m, 1H), 2.93 (s, 3H), 1.38 (d, T = 7.1 Hz,
3H).

H NMR (500 MHz, DMSO-d6) 12.13 (s, 1H),
11.91 (s, 1H), 8.54 (dd, J = 7.9, 1.2 Hz, 1H), 8.30
(dd, T =4.7, 1.5 Hz, 1H), 7.89 (d, J = 2.6 Hz, 1H),
7.42 (s, 1H), 7.20 (dd, I =7.9, 4.7 Hz, 1H), 4.50 (m,
1H), 3.72 (m, 1H), 3.51 (m, 1H), 3.42 (m, 1H), 3.00
(s, 3H), 2.29 (m, 1H), 2H), 1.92 (m, 1H).

I1-227 | 394.00 | 2.41

11-228 | 366.00 | 1.92

I1-229 | 392.00 | 2.18

11-230 | 392.00 | 2.18

H NMR (500 MHz, DMSO-d6) 1231 (s, 1H),
11.90 (s, 1H), 8.53 (dd, J =7.9, 1.2 Hz, 1H), 8.29
231 | 366.00 | 2.13 |(dd, J=4.7, 1.2 Hz, 1H), 7.87 (d, T = 2.6 Hz, 1H),
7.43 (s, 1H), 7.19 (dd, T = 7.9, 4.7 Hz, 1H), 4.21 (s,
DH), 3.03 (s, 3H), 2.93 (s, 3H).

H NMR (500 MHz, DMSO-d6) 12.35 (s, 1H),
11.84 (s, 1H), 8.50 (dd, T = 7.9, 1.2 Hz, 1H), 8.28
(dd, T = 4.6, 1.4 Hz, 1H), 7.87 (d, ] = 2.4 Hz, 1H),
1232 | 472.20 | 2.89 [7.80 (d, T = 8.4 Hz, 1H), 7.43 (s, 1H), 7.30 (m, 4H),
7.26 (m, 1H), 7.17 (dd, T = 7.9, 4.6 Hz, 1H), 4.55 (d,
T = 2.9 Hz, 2H), 4.51 (m, 1H),3.73 (dd, T =6.2, 1.5
Hz, 2H), 2.94 (s, 3H).

H NMR (500 MHz, DMSO-d6) 12.35 (s, LH),
11.84 (s, 1H), 8.50 (dd, T = 7.9, 1.2 Hz, 1H), 8.28
(dd, T = 4.6, 1.4 Hz, 1H), 7.87 (d, J = 2.4 Hz, 1H),
M-233 | 472.00 | 2.87 [7.80 (d, T = 8.4 Hz, 1H), 7.43 (s, 1H), 7.30 (m, 4H),
7.26 (m, 1H), 7.17 (dd, J = 7.9, 4.6 Hz, 1H), 4.55 (d,
T = 2.9 Hz, 2H), 4.51 (m, 1H),3.73 (dd,J=6.2, 1.5
Hz, 2ED), 2.94 (s, 3H).

H NMR (500 MHz, DMSO-d6) ppm 14.12 (s, 1H),
12.40 (s, 1H), 9.53 (t, J = 5.5 Hz, 1H), 8.60 (dd, J =
I-234 | 288.10 | 1.90 7.9, 1.3 Hz, 1H), 8.46 (dd, T = 4.8, 1.3 Hz,1H), 8.30
(s, 1H), 7.43 (m, 2H), 7.12 (s, 1H), 3.47 (m, 2H),
1.24 (t, T =7.2 Hz, 3H)
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1-24 B A
11-29 A A
WA 16034038507
11-39 A A
I1-44 A A

11-25 A A 11-26 BA 11-27 AA 11-28 AA
1-30 AA I1-31 AA [1-32 AA 11-33 AA
E-35 BA 11-36 BA 11-37 B A 11PGBUR0AS/011358
11-40 A A 11-41 AA 11-42 A A 11-43 B B
11-45 A A 11-46 AA 11-4.7 AA [11-48 AA

11-49 -226 WD 2005/ 103050 PCT/ US2005/ 011358

Cmpd #

LC/MS
(M+1)
(obs)

RT
(mins)

'H NMR

I1-235

304.10

1.60

H NMR (500 MHz, DMSO-d6) ppm 12.48 (s, 1H),
9.68 (t, J = 5.5 Hz, 1H), 8.60 (dd, J = 8.0, 1.3 Hz,
1H), 8.46 (dd, J = 4.8, 1.2 Hz, 1H), 8.31 (s, 1H),
7.43 (m, 2H), 7.13 (s, 1H), 3.61 (t, ] = 5.5 Hz, 2H),
3.51 (q, J = 5.5 Hz, 2H), 2.54 (s, 1H)

1I-236

329.70

1.60

H NMR (500 MHz, dmso-d6) ppm 11.54 (s, 1H),
8.49 (d, J = 7.9 Hz, 1H), 8.40 (m, 1H), 7.96 (s, 1H),
7.35-7.32 (m, 2H), 7.04 (s,1H), 3.72 (t, ] = 4.6 Hz,
AH), 3.52 (s, 4H), 2.54 (s, 1H), 2.07 (s, 1H)

II-237

343.10

1.30

H NMR (500 MHz, dmso-d6) ppm 14.53 (s, 1H),
0.91-9.87 (m, 1H), 8.54 (dd, J =7.9, 1.3 Hz, 1H),
8.42 (dd,J =4.7, 1.3 Hz, 1H), 7.95 (s, 1H), 7.52-
7.10 (m, 2H), 7.06 (s, 1H), 4.13 (m, 2H), 3.51-3.41
(m, 4H), 3.27 (s, 2H), 2.90 (s, 3H)

I1-238

327.80

1.90

H NMR (500 MHz, dmso-d6) ppm 8.47 (d, J=8.0
Hz, 1H), 8.39 (d, J = 4.7 Hz, 1H), 7.97 (s, 1H), 7.33
(q,J = 4.2 Hz, 1H), 7.06 (s, 1H), 3.46 (s, 4H), 2.07
(s, 6H)

I1-239

386.00

1.60

H NMR (500 MHz, DMSO-d6) ppm 12.35 (s, 1H),
11.90 (s, 1H), 9.53 (d, T = 7.6 Hz, 1H), 8.61 (dd, J =
7.9, 1.3 Hz, 1H), 8.46 (dd, J =4.8, 1.2 Hz, 1H), 8.29
(s, 1H), 7.45-7.42 (m, 2H), 7.13 (s, 1H), 3.74 (m,
1H), 2.28 (m, 1H), 2.10-1.94 (m, 5H), 1.79 (m, 1H),
1.47 (m, 4H)

11-240

287.80

1.50

H NMR (500 MHz, DMSO-d6) ppm 14.62 (s, 1H),
13.49 (s, 1H), 8.48 (m, 1H), 8.40 (dd, J =4.6,1.2
Hz, 1H), 7.95 (s, 1H), 7.62 (s, 1H),7.33 (dd, J =
7.9, 4.6 Hz, 1H), 7.05 (s, 1H), 3.04 (s, 6H)

I1-241

314.10

1.70

H NMR (500 MHz, DMSO-d6) ppm 13.06 (s, 1H),
8.47 (dd,J = 8.0, 1.3 Hz, 1H), 840 (dd, J=4.7, 1.3
Hz, 1H), 8.01 (s, , 7.66 (m, 1H), 7.33 (q, ] = 4.2 Hz,
1H), 7.06 (s, 1H), 3.53 (s, 4H), 2.07 (s, 4H)

I1-242

345.80

1.40

H NMR (500 MHz, DMSO-d6) ppm 13.83 (s, 1H),
11.58 (s, 1H), 9.61 (d, J = 8.7 Hz, 1H), 9.15 (s, 1H),
8.65 (d, T =7.9 Hz, 1H), 8.47 (d, ] = 4.8 Hz, 1H),
8.27 (s, ,7.45(dd, T =7.9, 4.8 Hz, 1H), 7.27 (m,
1H), 7.13 (s, 1H)4.53 (d, J = 8.1Hz, 1H), 3.52 (t,J =
11.0 Hz, 1H), 3.27 (m, 1H), 2.93 (d, J = 4.5 Hz, 3H),
.83 (d, ] =4.5 Hz, 3H), 1.35 (d, ] = 6.7 Hz, 3H)

I1-243

329.10

1.20

H NMR (400 MHz, acetic acid-d4) ppm 15.76 (s,
1H), 13.54 (s, 1H), 8.83 (s, 2H), 8.54 (d, ] = 8.2 Hz,
1H), 8.40 (d,J =4.4 Hz,, 8.12 (m, 1H), 7.94 (s, ,
7.36 (q, J = 4.2 Hz, 1H), 7.04 (s, , 3.73 (s, 4H), 3.29

(s, 4H)
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Cmpd # Itk PKA 33p ROCK Enzynme 11-50 A A A 11-51 AA

A 11-52 A A 11-53 BAA 11-54 BA A 11-55 A A

11-57 B A 11-58 B B 11-59 A A 1R€B0SA0F011358
11-62 A A 11-63 B A 11-64 BB 11-65 A A
11-67 B A 11-68 A A 11-69 A A 11-70 A A
11-72 A A

WA 16058038507
11-61 A A
1-66 B A
11-71 A A

1-73 BA [1-74 BA [1-75 AA

Cmpd #

LC/MS
(M+1)
(obs)

RT
(mins)

'H NMR

11-244

301.80

2.10

H NMR (400 MHz, acetic acid-d4) O 13.87 (s, 1H),
12.48 (s, 1H), 11.07 (m, 1H), 9.48 (d, J =7.4 Hz,
1H), 8.60 (dd, J = 8.0, 1.2 Hz, 1H), 8.47 (dd, J = 4.8,
1.2 Hz, 1H), 8.30 (s, 1H), 8.12 (m, 1H), 7.50 (m,
2H), 7.13 (s, 1H), 6.93 (m, 1H), 4.09 (m, , 2.07 (s,
6H)

1I-245

418.50

4.09

1H NMR (DMSO): 1.40 (2H, t), 1.80-1.95 (3H, m),
.88 (2H, t), 3.22-3.31 (4H, m), 7.39 (1H, t), 7.51
(2H, t), 7.85 (2H, d), 8.15 (1H, s), 8.29 (2H, br s),
3.60 (1H, s), 8.78 (1H, s), 8.99 (1H, t), 12.17 (1H,
S).

II-246

439.00

10.13

1H NMR (DMSO) 3.11-3.30 (4H, m), 3.50-3.65
(1H, m), 7.10-7.29 (4H, m), 7.45 (1H, s), 8.00 (1H,
s), 8.35 (1H, brs), 8.79 (1H, brs), 12.15 (1H, brs),
12.35 (1H, brs).

11-247

363.00

9.01

1H NMR (DMSO) 0.89-0.96 (4H, m), 1.95-2.05
91H, m), 7.41 (1H, s), 7.98 (1H, s), 8.35 (1H, s),
8.75 (1H, s), 12.11 (1H, brs), 12.44 (1H, s).

I1-248

405.00

9.24

1H NMR (DMSO) 1.11-1.28 (2H, m), 1.46-1.83
(6H, m), 2.20-2.30 (1H, m), 2.40-2.50 (ZH, m), 7.42
(1H, s), 7.98 91(1H, brs), 8.35 (1H, brs), 8.76 (1H,
brs), 12.13 (2H, brs).

11-249

427.00

9.88

1H NMR (DMSO) 2.70-2.85 (2H, m), 2.90-3.00
(2H, m), 7.11-7.34 (SH, m), 7.45 (1H, s), 8.00 (1H,
brs), 8.35 91H, brs), 8.75 (1H, brs), 12.10-12.24
92H, m).

I1-250

491.00

10.16

1H NMR (DMSO) 3.80 92H, s), 7.29-7.36 (2H, m),
7.45 91H, s), 7.50-7.60 (2H, m), 8.00 91H, brs), 8.33
01H, brs), 8.75 91H, brs), 12.15 91H, brs), 12.49
(1H, brs).

II-251

433.00

10.78

1H NMR (DMSO) 0.79-0.98 (2H, m), 1.05-1.30
(5H, m), 1.47-1.78 (6H, m), 2.41-2.50 (2H, m), 7.40
(1H, s), 7.98 (1H, brs), 8.32 (1H, brs), 8.76 (1H,
brs), 12.10 (2H, brs).

-252

393.00

8.58

1H NMR (DMSO) 2.06-2.19 (2H, m), 3.103.35 (1H,
m), 3.69-4.00 (4H, m), 7.45 (1H, s), 8.00 (1H, s),
8.35 (1H, brs), 8.76 (1H, brs), 12.15 (1H, brs), 12.30
(1H, brs).

1I-253

491.00

8.97

1H NMR (DMSO) 2.85 (2H, t, ] = 7.3Hz), 3.69 (ZH,
t, J =7.3Hz), 7.45 (1H, s), 7.64-7.80 (3H, m), 7.90-
8.02 (3H, m), 8.34 (1H, brs), 8.75 (1H, brs), 12.10-
12.33 (2H, m).
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11-76 B A 11-77 BA 11-78 B A 11-79 B A A A 11-80

BA 11-81 B A 11-82 A A 11-83 B A 11-84 B A 11-85
WO20R5/1030586 B A 11-87 A A 11-88 A A 11-89 BPAI/UsDo9011358

AA 11-92 A A 11-92 A A 11-93 BB - 227 WO

2005/ 103050 PCT/ US2005/011358 Cmpd # Itk PKA 33P ROCK

Enzynme 11-94 A A 11-95 A A 11-96 A A 11-97 A A

11-98 B A 11-99 B A

LCMS | oo
Cmpd # | (M+1) (mins) '"H NMR
(obs)

1H NMR (DMSO0) 2.97 (2H, t, J = 6.0Hz), 4.31 (2H,
t, J = 6.0Hz), 6.90-7.00 (3H, m), 7.25-7.34 (2H, m),
7.47 (1H, s), 8.00 (1H, brs), 8.35 (1H, brs), 8.78
(1H, brs), 12.13 (1H, brs), 12.35 (1H, brs).

1H NMR (DMSO) 2.62-2.71 (2H, m), 3.30-3.38
(2H, m), 5.03 (2H, s), 7.25-7.49 (7TH, m), 7.99 (1H,
brs), 8.35 (1H, brs), 8.76 (1H, brs), 12.10-12.25 (2H,
m).

CDCI3 1.08-1.30 (3H, m), 1.42-1.53 (1H, m), 1.55-
1.74 (4H. m), 1.94-2.03 (2H, m), 2.39-2.55 (2H, m),
2.68 (2H, d), 4.36-4.43 (2H, m), 7.05 (1H, s), 7.80
(1H, s), 8.40 (1H, s), 8.65 (1H, s), 9.50 (1H, br s)

10-254 | 443.00 { 9.79

I1-255 | 500.00 | 9.43

II-256 | 433.00 | 5.37

[00290] BIOLOGICAL TESTING
[00291] Example 1: ROCK INHIBITION ASSAY
i [00292] Compounds were screened for their ability to inhibit ROCK I (AA 6-553)

activity using a standard coupled enzyme system (Fox et al. (1998) Protein Sci. 7,
2249). Reactions were carried out in a solution containing 100 mM HEPES (pH 7.5),
10 mM MgCl,, 25 mM NaCl, 2 mM DTT and 1.5% DMSO. Final substrate
concentrations in the assay were 45 uM ATP (Sigma Chemicals, St Louis, MO) and
200 pM peptide (American Peptide, Sunnyvale, CA). Reactions were carried out at
30 °C and 45 nM ROCK 1. Final concentrations of the components of the coupled
enzyme system were 2.5 mM phosphoenolpyruvate, 350 uM NADH, 30 pg/ml
pyruvate kinase and 10 pg/ml lactate dehydrogenase.

[00293] Example 2: ERK INHIBITION ASSAY

[00294] Compounds were assayed for the inhibition of ERK2 by a

spectrophotometric coupled-enzyme assay (Fox et al (1998) Protein Sci 7,2249). In
this assay, a fixed concentration of activated ERK2 (10 nM) was incubated with
various concentrations of the compound in DMSO (2.5 %) for 10 min. at 30°C in 0.1
M HEPES buffer, pH 7.5, containing 10 mM MgCl», 2.5 mM phosphoenolpyruvate,
200 uM NADH, 150 pg/mL pyruvate kinase, 50 ug/rﬁL lactate dehydrogenase, and
200 puM erktide peptide. The reaction was initiated by the addition of 65 pM ATP.
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11-100 B A 11-101 BB 11-102 A A 11-103 A A 11-104

B A 11-105 B A 11-106 A A 11-107 B A 11-108 B A A

WO o000 A A 11-110 B A A 11-111 B A A 11-BARUSR0AS/011358
1-113 A A 11-114 AA A 11-115 AAA 11-116 AAA
11-117 AAA 11-118 AAA 11-119 AAA 11-120 AAA
11-121 B A A 11-122 AAA 11-123 AA A 11-124 AAA
1-125 A A A 11-126 AAA 11-127 AAA

The rate of decrease of absorbance at 340 nM was monitored. The K; was determined
from the rate data as a function of inhibitor concentration.

[00295] Example 3: GSK INHIBITION ASSAY

[00296] Compounds were screened for their ability to inhibit GSK-3f (AA 1-420)

activity using a standard coupled enzyme system (Fox et al. (1998) Protein Sci. 7,
2249). Reactions were carried out in a solution containing 100 mM HEPES (pH 7.5),
10 mM MgCl,, 25 mM NaCl, 300 pM NADH, 1 mM DTT and 1.5% DMSO. Final
substrate concentrations in the assay were 20 uM ATP (Sigma Chemicals, St Louis,
MO) and 300 uM peptide (American Peptide, Sunnyvale, CA). Reactions were
carried out at 30 °C and 20 nM GSK-3f. Final concentrations of the components of
the coupled enzyme system were 2.5 mM phosphoenolpyruvate, 300 uM NADH, 30
pg/ml pyruvate kinase and 10 pg/ml lactate dehydrogenase.

[00297] An assay stock buffer solution was prepared containing all of the reagents
listed above with the exception of ATP and the test compound of interest. The assay
stock buffer solution (175 pl) was incubated in a 96 well plate with 5 pl of the test
compound of interest at final concentrations spanning 0.002 pM to 30 uM at 30 °C
for 10 min. Typically, a 12 point titration was conducted by preparing serial dilutions
(from 10 mM compound stocks) with DMSO of the test compounds in daughter
plates. The reaction was initiated by the addition of 20 ul of ATP (final concentration
20 uM). Rates of reaction were obtained using a Molecular Devices Spectramax plate
reader (Sunnyvale, CA) over 10 min at 30°C. The K; values were determined from
the rate data as a function of inhibitor concentration.

[00298] Example 4: PKA INHIBITION ASSAY

[00299] Compounds were screened for their ability to inhibit PKA using a standard
coupled enzyme assay (Fox et al., Protein Sci, 1998, 7, 2249). Assays were catried
out in a mixture of 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl , 1 mM
DTT and 3% DMSO. Final substrate concentrations in the assay were 50 uM ATP
(Sigma Chemicals) and 80 pM peptide (Kemptide, American Peptide, Sunnyvale,
CA). Assays were carried out at 30 °C and 18 nM PKA. Final concentrations of the
components of the coupled enzyme system were 2.5 mM phosphoenolpyruvate, 300
pM NADH, 30 pg/ml pyruvate kinase and 10 pg/ml lactate dehydrogenase.
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11-128 AA A 11-129 BA A 11-130 BAI11-131 A A

[1-132 B A 11-133 A A 11-134 B A 11-135 A A 11-136
w®2085/1030s37 B A - 228 WD 2005/103050 PCT/US2005/011358
PCT/ US2005/ 011358 Cmpd # Itk PKA asp ROCK Enzyne
[1-138 A A 11-139 A A 11-140 A A 11-141 A A 11-142
BA 11-143 B A 11-144 B A 11-145 B A 11-146 B A
11-147 A'A 11-148 A A 11-149 B A 11-150 A A 11-151

A[O/(_}300] An assay stock buffer solution was prepared containing all of the reagents
listed above, with the exception of ATP, and the test compound of the present
invention. 55 pl of the stock solution was placed in a 96 well plate followed by
addition of 2 ul of DMSO stock containing serial dilutions of the test compound of
the present invention (typically starting from a final concentration of 5uM). The plate
was preincubated for 10 minutes at 30°C and the reaction initiated by addition of 5 ul
of ATP (final concentration 50 uM). Initial reaction rates were determined with a
Molecular Devices SpectraMax Plus plate reader over a 15 minute time course. 1Csp
and Kj data were calculated from non-linear regression analysis using the Prism
software package (GraphPad Prism version 3.0a for Macintosh, GraphPad Software,
San Diego California, USA).

[00301] Example 5: Itk INHIBITION ASSAY
[00302] Compounds were screened for their ability to inhibit Itk using a

standard coupled enzyme assay (Fox et al., Protein Sci., (1998) 7, 2249). Assays were
carried out in a mixture of 20 mM MOPS (pH 7.0), 10mM MgCl2, 0.1% BSA,1mM
DTT, 2.5 mM phosphoenolpyruvate, 300 uM NADH, 30 ug/ml pyruvate kinase and
10 pg/ml lactate dehydrogenase. Final substrate concentrations in the assay were
100uM ATP (Sigma Chemicals) and 3uM peptide (Biotinylated SAM68 D332-443).
Assays were carried out at 25 °C and in the presence of 100nM Itk.

[00303] An assay stock buffer solution was prepared containing all of the
reagents listed above, with the exception of ATP and the test compound of interest.
60 ul of the stock solution was placed in a 96 well plate followed by addition of 2 pl
of DMSO stock containing serial dilutions of the test compound (typically starting
from a final concentration of 15uM). The plate was preincubated for 10 minutes at
25°C and the reaction initiated by addition of 5 pl of ATP. Initial reaction rates were
determined with a Molecular Devices SpectraMax Plus plate reader over a 10 minute
time course. IC50 and Ki data were calculated from non-linear regression analysis
using the Prism software package (GraphPad Prism version 3.0cx for Macintosh,
GraphPad Software, San Diego California, USA).

[00304] Tables 5 and 6 depict enzyme inhibition data (K;) for certain exemplary
compounds. Compound numbers in Tables 5 and 6 correspond to those compounds

depicted in Tables 1 and 2, respectively.
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1-152 A A 11-153 B A R 154 A A 11-155 A A 11-156
BA 11-157 B A 11-158 A A 11-159 A A 11-160 A A
wda1e038430%0 A 11-162 B B A 11-163 B A 11-164 BCHUS2005/011358

1-165 A A 11-166 A A 11-167 A A 11-168 A A 11-169
AA 11-170 AA 11-171 AA 11-172 A A 11-173 A A
11-174 B A 11-175 A A 11-176 A A 11-177 A A 11-178
AA 11-179 A A

[00305] InTables 5 and 6, "A" represents a K; of less than 0.5 uM, "B" represents
a K of between 0.5 and 5.0uM, and "C" represents a K; greater than 5.0 uM for the
indicated enzyme. If more than one value of K; has been determined, the average K;
is indicated. If no value is indicated, then the X; was not determined. For ROCK, the
term "Enzyme" indicates that an enzyme-linked assay was used; the term n33pr
indicates that a radioactive assay was used.

Table 5

ROCK
p Enzyme

Cmpd # Itk

I-1 B
I-2
I-3
I-4
I-5
1-6
I-7
I-8
1-9
I-10
I-11
I-12
I-13
I-14
I-15
I-16
I-17
I-18
I-19
1-20 B
I-21
1-22
I-23

sdididie

)
2k idbgdighgibgbgi-clrgigigbgigidbgidigirgrdiegiigite g

ek d g kdkgbgigig Bkl gbgidbgngrghgididbditgics

Table 6

ROCK
Cmpd # Itk PKA p Enzyme
1I-1
II-2
I1-3 B B
II-4 A A
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11-180 A A 11-181 A A - 229 WD 2005/103050
PCT/ US2005/ 011358 Cnpd # Itk PKA 33P ROCK Enzyne

WO Leoi8@0® A |1-183 B A 11-184 A A [1-185 B APCT/USDB8H011358
BA 11-187 A A 11-188 A A 11-189 A A 11-190 A A
11-191 A A 11-192 A A 11-193 A A 11-194 A A 11-195
A A 11-196 AA 11-197 BB 11-198 BB 11-199 B A
1-200 BB 11-201 AA [1-202 AA 11-203 A A

ROCK
3p Enzyme

Cmpd# | Itk

1I-6
II-7
II-8
1I-9
II-10
II-11
I1-12
II-13
II-14
II-15
II-16
II-17
II-18
II-19
11-20
II-21
11-22
11-23
11-24
1I-25
1-26
I1-27
1I-28
1I-29
11-30
II-31
J1-32
1I-33
I1-34
1I-35
1I-36
11-37
1I-38
1I-39
1I-40
11-41
11-42
1I-43
11-44
11-45
11-46
11-47
I1-48
11-49

:

RN R R R R R R R R o g

3’3’3’3’3’\113’3’9’3’D’D’D’h’b’b’ﬁ’D’ﬂ’!lﬁ3’3’3’3’3’3’3’3’3’3’3’3’3’3’3’3’3’3’3’3’3’3’3’

AR A I I A R A I A A R A A A P B R A A A A e
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[1-204 BA 11-205 AA 11-206 A A 11-207 A A 11-208
AA 11-209 AA 11-210 AA 11-211 AA 11-212 A A
wa1e02A@020 A 11-214 A A 11-215 A A 11-216 B FCT/U$2083/11358
A A 11-218 A A 11-219 A A 11-220 A A 11-221 A A
1-222 A A 11-223 AA 11-224 BA 11-225 B A - 230

WD 2005/ 103050 PCT/ US2005/011358 OCnpd # Itk PKA 33P
ROCK Enzyne [11-226 A A 11-227 A A

ROCK

»p Enzyme
A
A

Cmpd# | Itk

II-50
II-51
I1-52
II-53 B
11-54 B
11-55
II-56
II-57
II-58
I1-59
11-60
II-61
11-62
1I-63
11-64
II-65
I1-66
11-67
11-68
I1-69
I1-70
II-71
I1-72
I1-73
I1-74
-75
I1-76
I-77
1I-78
II-79 B
I1-80
1I-81
I1-82
I1-83
11-84
1I-85
II-86
11-87
II-88
II-89
I1-90
I1-91
11-92
I1-93

:

I I R I I I I I A A A A A R A A R R A B A A A R A A R R R LR A e e el R R e e
I I I I R I A A A A A A 2 a2 e 2 R B A R R A B R R R e Ll g R R e e R kg

-227 -



1-228 A A 11-229 A A 11-230 AA 11-231 AA 11-232
AA 11-233 AA 11-234 BB 11-235 BB 11-236 BB
WO o230 B 11-238 BB [1-239 B A 11-240 B BCT/1I8208%011358
BB 11-242 BB 11-243 BB 11-244 B A 11-245 BB A
11-246 B B A 11-247 BB A 11-248 B A B 11-249 BB A
11-250 B AI11-251 BAB [1-252 BB A 11-253 B A B
11-254 BB A [1-255 B B

ROCK
*p Enzyme

Cmpd# | Itk | PKA

11-94
11-95
11-96
1I-97
I1-98
11-99
II-100
11-101
11-102
I1-103
I1-104
1I-105
11-106
I1-107
I1-108
11-109
II-110
II-111
1I-112
II-113
1I-114
II-115
II-116
II-117
II-118
I-119
1I-120
II-121
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[1-256 B -231 WO 2005/ 103050 PCT/ US2005/011358 CLAI M5

1. A conpound of formula I: (RI)x NHNBG QL-R3 |
w@e00s/1adosr maceut i cal |y acceptabl e salt thereof PCT/US2005/011358

wherein: / __ ~X2 whereinis X2 X1 X1-S, or S X1

xis0O, 1, 2, or 3; Rl is halogen, -CN, -NO2, or -VnR;

Gis -NRR or &GO R2is -UR; X1 and X2 are each

i ndependently CR4 or N, each occurrence of R4 is
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optionally substituted C1_6 aliphatic group, a

3-8-nenbered saturated, partially wunsaturated, or
wo dobgoawss at ur at ed nonocyclic ring having 0-3 PCT/US2005/011358

het eroat ons i ndependently sel ected from nitrogen,

oxygen, or sulfur, or an 8-12 nmenbered saturated,

partially unsaturated, or fully unsaturated bicyclic

ring systemhaving 0- 5 heteroatons i ndependently

sel ected fromunit rogen,—oxygen—or su-f L ——OF R-and

R, two occurfenggsd Q ItRN |t PRAOCCULE gg_oi_ﬁ , are

taken together w h the -232 VIO 2d05/ Po3pFmzyme

PCT/ US2005/ 01133B18at on(s) tlo whi ch tAhey| are bound to

form an opti pnalff-ygsubstit uteds3- 12 nmenbered

saturated, partifghgy unpsaturnated, [or Aul[y unsatjrated

nmonocyclic o biﬂu_xgéi TITTTg n%w g O; 4 [lereroarpons

i ndependent | y—s€}¢ 66d emt-tr-ogem; gen,—ot

sul fur; QL is j]"v $02 N2, !\'Fa‘f‘ CONR2 -,
- SO2NR2-, or iqllrl%"zmd; R3 ils (AD Arl A or when__@__s
“NR2, R2 and|QLIRB88tallen tdgefher| with {he nitrbgen
atom N~ Ar?2 1TE1E€B formthe éycljic roup: Y*) S,
where s is 1ljorI2j9@ i CH aor W eachn ogcurrence of Y
I s independentTy-1ef valency amd stabdlify permt,
-CO, -CS-, S§192- 0], 57, 2NR5F, o7 tCT(R5)2-} and
R5 is UnR ; ¢ o e egct imdepeqdeftty a bpnd or
a Cl 6 al kyl irder gired —whe oo frethyl ene
units of the -394, @achnnﬁnn.. vl
i ndependent | y rdbil%%ed [hy - [NRA | 5.2 ,
-002-, -0CO | -@BI9%6-OPcO-, |-CaNR |, ANRICO, -
NR C02-, -SORNRI-197NR|[S02-,| - GONR NRB -, |- NR CONR -,
-OCONR -, NR|NRTf-198 NR SOZNFZ' -B-3S0,8B-SMX2-, -PG,
-P02-, or -POR 11890 Vhereijn any | caxbop atomip the

b &N

5 D

one or nore et Iﬁ’bﬁb}& g ts{Ts pprfongt 'y substifuted
W th one or Hwg 2 i«ul Ffretices UJ:A R6—wheréeirnmeach
occurrence of—RE Hhgepengentiy—halegeh—EN— NO2,
or -ULR, or t wdl 802 ur lenced o RAl b Rl and B8

taken together Wi20B tHe atdms Ao Whi®h {hey are
bound, form an dbfDénal|l y sybstd t ut ed? 3-
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6- menbered cycl oal kyl, heterocyclyl, aryl or

heteroaryl ring; and Arl and Are are each
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-CN. x 3. The conpound according to claim2, wherein
is X1-S to provide a conpound of fornmula I-B: (Rl)x
WO d0SA03sD \  X2YG QLR3 X1-S [-B. 4. The conpoR@mUS2005/011358
according to claim3, wherein Gis -NR 2 and QL is
-CO- or Gis COand QL is -NR2-. 5. The conpound
according to claim4, wherein Gis -NR2 and QL is
-CO-. 6. The conmpound according to claim5, wherein X1
is CRA and X2 is CR4 or N - WO 2005/ 103050
PCT/ US2005/ 011358 7. The c according to claim
3, wherein X1 is CR4, X2 is Nand Gis NR2, to
provi de a conpound of formula VII-A: (Rl1)x N HN R2 3
N=N' QIA comp@urel offarnppla Ia, 8 The conpound accordi ng
toclaim7, wherein QL is - 9. The conpound
accordlngto claim8, whergi ’R2is H -ClL 4
aliphatic, - (HO)-7- / B

=)

I

or a pharmaceutically acceptable salt thereof, wherein:

wherein f(;.\./%’%L ; Xz 7/'% ;\( 7/‘2 5\(/ /7/%%

X1, S—X4

\Q1_ Rs

xis0, 1,2, 0r3;

R!is halogen, -CN, -NO, or -VuR’;

G is -NR? or C=0;

-R*is -UR’;

X! and X* are each independently CR*orN;

each occurrence of R* is independently halogen, CN, NO, or ViR;

each occurrence of U or V is independently an optionally substituted Cy.¢ alkylidene
chain, wherein up to two methylene units of the chain are optionally and
independently replaced by -NR-, -S-, -0-, -CS-, -CO,-, -0OCO-, -CO-, -COCO-, -
CONR-, -NRCO-, -NRCO,-, -SO,NR-, -NRSO5-, -CONRNR-, -NRCONR-, -
OCONR-, -NRNR-, -NRSO,NR-, -SO-, -SO3-, -PO-, -PO5-, or -POR-;

m and n are each independently O or 1;

each occurrence of R is independently hydrogen or an optionally substituted Ci.¢
aliphatic group; and each occurrence of R’ is independently hydrogen or an
optionally substituted C1.¢ aliphatic group, a 3-8-membered saturated, partially
unsaturated, or fully unsaturated monocyclic ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, or an 8-12 membered
saturated, partially unsaturated, or fully unsaturated bicyclic ring system having 0-
5 heteroatoms independently selected from nitrogen, oxygen, or sulfur; or R and

R, two occurrences of R, or two occurrences of R, are taken together with the
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2-4 \ | cyclopropyl or v 10. The conmpound according to
claim9, wherein R2 is H 11. The conpound accordi ng

W@ eoosiiedone 7, wherein R4 is Hor -Cl_4 aliphatiPBCT/Usf05/011358
The conpound according to claim1l1l, wherein R4 is H
13. The conpound according to claim7, wherein x is 1
and said conpound has a fornula selected from
formulae VI1-B-i or VII1-B-ii: NRL | HNRL HN N=
'~R3NR2Nij~R3 4 R4 VII-B-i. VI

35 SRS 50ShIE S b e oA qmisally Yubsiged 3-12 membered

C 0 "@%Pﬁe@%ﬁﬂfaﬁ%s&t@rafe'dabmuﬁ? unm&ra?édrln&i'oc'y@hd'br blcychc ring
hal ogen .~ The Conpound according t
cl autmmg 0- mhetematomshedcpmﬂ@m}ycwleat@dér@n nﬂmgan,eoxyefm or sulfur;

accabdhn o SCa N G N RIGF oTGORR <> 0am ™ el TR

hRb oAt 6FRRn 6 il Nﬁ?‘?anﬂ Q'GY, @Jke etlid2 wifh thk nitrogen atom,
-Cl-4~ali phatic, -cyclo Opyl or and is Hor -Cl 4

al i phatic. 17. The gonp nd qgcordlng to cl ai m 16,
wherein RL is H or Mand RAis Hor -Cl 4

al i phatic. 18. The co nd accordi ng to claim17,
wherfeim tHelcyickc gromp: F, su s H.avker®Rgis kor 2, Z is CH or N; each

occurrence of Y is independently, as valency and stability permit, -CO-, -CS-, -
SO,-, -O-, -S-, -NR’-, or -C(R%)-, and R’ is U;R’;

Q? and Q° are each independently a bond or a Cy.¢ alkylidene chain, wherein up to two
methylene units of the chain are each optionally and independently replaced by —
NR’-, -S-, -O-, -CS-, -CO,-, -OCO-, -CO-, -COCO-, -CONR’-, -NR’CO-, -
NR’CO,-, -SO,NR’-, -NR’SO;-, -CONR’NR’-, -NR’CONR’-, -OCONR’-, -
NR’NR’-, -NR’SO,NR’-, -SO-, -SO»-, -PO-, -PO;-, or -POR’-; and wherein any
carbon atom in the one or more methylene units is optionally substituted with one
or two occurrences of R®, wherein each occurrence of RS is independently
halogen, -CN, -NO,, or -UpR’, or two occurrences of R6, orR’ and R6, taken
together with the atoms to which they are bound, form an optionally substituted 3-
6-membered cycloalkyl, heterocyclyl, aryl or heteroaryl ring; and

Ar! and Ar? are each independently a C; ¢ aliphatic, a 3-8 membered saturated,
partially unsaturated, or fully unsaturated monocyclic ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, or an 8-12 membered
saturated, partially unsaturated, or fully unsaturated bicyclic ring system having 0-
5 heteroatoms independently selected from nitrogen, oxygen, or sulfur; wherein
Ar! and Ar” are each optionally substituted with 0-5 independent occurrences of
TR’; wherein T is a bond or is a C;-Cg alkylidene chain wherein up to two
methylene units of T are optionally and independently replaced by -NR-, -S-, -O-,
-CS-, -CO,-, -OCO-, -CO-, -COCO-, -CONR-, -NRCO-, -NRCO5-, -SO:NR-, -
NRSO,-, -CONRNR-, -NRCONR-, -OCONR-, -NRNR-, -NRSO,NR-, -SO-, -
SO,-, -PO-, -PO,-, or -POR-; and each occurrence of R is independently -R’,
halogen, -NO,, -CN or =0.
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H, and the conpound has a structure of fornula
V-B-iii: NRL I HNN ~N ICGCQ@-Ari SO VII-B-iii.
wda 205/Tesconpound accordi ng to any one of cl ai PET/LSH85/011358
wherein @ is -(CHR6)g-, -(CHR6)gO, -(CHR6)QS-,
-(CHR6) gS( O 2-, -(CHR)gS(O - , -(CHRE6)gNR-, or -
(CHR6)gC(O -, wherein qis 0, 1, 2, or 3, and each R6
is R, -NNR(R), -(CH2)1- 4N(R(R),
(CH2)1 4C(CH3)2N(R)(R') -(CH2) 1-4CH(CH3) N(R) (R ),
)1- 40R, -NR(CH2)1-4N(R)(R),

%md_@lé cc‘)lx?\ggﬁd achaﬁ )ctaihGOMRerei@r - NR(CH2) 1-

occurrences of Ré t aken S oget her with
tQélsaie@ﬁhs -80,-WHNRH NBégZOar-élOI‘ﬂbuneSOﬁNR mand optionally

E bst % 22%6 é”acgrnﬁ'? ‘gﬁ"ﬂﬁ gﬁ gp‘%trrg)&tqﬁf %B}rﬁt%é,%%y unsaturated,

2004 30 ek ARl WREABEY ik kitthaviia-0- g_h@te{c‘&fﬁiﬁyﬁhdependenﬂy

accorﬁlngtocalmlg wher €i n |s-& 1
or ZXeleated fRRén ngrqu'en oXyER), ORsYlfur, pGHp§-1 mq(m;gee'q:d S)aturated

c Onrﬁ?ﬁ%f:lal_%% ?F\;ig Bulgf%c%z% cﬁ%%r i rhngé’ste;@}%vmg 0-5

- ( CHiRrBatofhs lifdebedently selddted frofinitogdis ok|yg62120r dfar; wherein Ar'
conmpound according to claim18, wherein Q2 is

-( CHR@)[EF arp gach pptlgxpﬁylypngsqtgteﬁw@lg) -5 ﬂf@p@]@q?ﬁbgﬁ%}rrences of TR;
accof I
t (R7 ejrgl ﬂc R W% %_E %@;l&ﬁdé?eﬁal%‘ag%i}{hﬁb twb%neth'ylene
units of T are optionally and 1ndependently replaced by -NR-, -S-, -O-, -CS-, -
CO,-, -OCO-, -CO-, -COCO-, -CONR-, -NRCO-, -NRCO;-, -SO;NR-, -NRSO-,
-CONRNR-, -NRCONR-, -OCONR-, -NRNR-, -NRSO,;NR-, -SO-, -SO,-, -PO-, -
PO»-, or -POR-; and each occurrence of R’ is independently -R’, halogen, -NO, or
-CN.
X2
ROgiRSe
3. The compound according to claim 2, wherein is Xi—8 ,

to provide a compound of formula I-B:

4. The compound according to claim 3, wherein G is -NR? and Q' is -CO- or G is

C=0 and Q' is -NR*-.
5. The compound according to claim 4, wherein G is -NR? and Q' is -CO-.

6. The compound according to claim 5, wherein X is CR* and X, is CR* or N.
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N N abcd (TRt (TR7)t N(TR7)t ef g O-N
(TRt (TRt It "ON(TR-)t TRH 0)t hi j k"' (TRt
W@ TREN03080 / (TR7)t (TR7)t N N N QN NH N N 1 nPer/0S20p5/011358

(TR7)t NNN NN -J- . (TR7)t (TR7)t JR7)t / "HNO) N, S

p gr s -237 WD 2005/ 103050 PCT/ US2005/011358 (TR7)t
(TRt (TRt /IN)- (TR7)t ° ~/ NON OOSt uvw
~(TR7)t (TR7)t (TR7)t (TR7)t N "N O-NS-NN'Of _SN

I\|7. N Tﬁe %:/onzlpc?usnd according to claim 3, wherein X is CR4, Xsis N and Gis NRZ,

to provide a compound of formula VII-A:

8. The compound according to claim 7, wherein Q'is -CO-.

9. The compound according to claim 8, wherein R%is H, -C;4 aliphatic, -

(HZC)zT-N N—CHj
cyclopropyl or e/

10.  The compound according to claim 9, wherein R%is H.
11. The compound according to claim 7, wherein R*is Hor -Ci4 aliphatic.
12.  The compound according to claim 11, wherein R*is H.

13. The compound according to claim 7, wherein x is 1 and said compound has a

formula selected from formulae VII-B-i or VII-B-ii:

VII-B-ii.
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(TRt O NN~ \(TRNt j (TR7 )t ~-J (TR7)t bb cc dd
ee H( NHN(TR7)t ~L\~\ TRH )t HH ( )t ff gg hh

WO Roost1o3s0 (TR7)t (TR7)t (TR7)t J.1 kk 11 H NeetA/(IRd5/011358
"t- "I (TR7)t Vit~ \ (TR7)t mmnn 00 -238 WO
2005/ 103050 PCT/ US2005/011358 H S N\ _ (TR7)t
(TR7)t PP qq whereint is 0, 1, 2, 3, 4, or 5, and
wherein any Arl is bonded to @ through any

substitutable nitrogen or carbon atom ._and rein e

ol mor dherarpgeRd atcorEne Belaiy DL oRherh & abFe bIPEsth Qiﬂm CHs.
or carbon atomis substituted with one or nore

i ndependent occurrences of TR7. |' (TR~t

15.  The compound according to claim 14, wherein the compound has a structure

of formulae VII-B-i, and RlisHorF.

16. The compound according to claim 13, wherein Ql is -CO-,R'is H, halogen,

(H20)2—_4—N N—CHj
OH or CHs, R?is H, -C;_4 aliphatic, -cyclopropyl or \—-/ and R*is
P

H or -Cy4 aliphatic.

17.  The compound according to claim 16, wherein R' is H or F, R” is H and R* is

H or -C;4 aliphatic.

18.  The compound according to claim 17, wherein R' is H or F, R? is H and R*is

H, and the compound has a structure of formula V-B-iii:

VII-B-iii.

19.  The compound according to any one of claims 1-18, wherein Q%is —(CHR6)q-,
~(CHR%),0-, (CHR®),S-, -(CHR®)4S(0)>-, -(CHR®)¢S(0)- , (CHR®)jNR-~, or —
(CHR®){C(O)-, wherein q is 0, 1, 2, or 3, and each R®is R’, -N(R)[R"), -(CHy):.
MNER)YR’), -(CH2)14C(CH3):NR)(R"), -(CH2)1.4CH(CHs)N(R)(R"), -OR’, -(CHa)1-
4OR’, -NR(CH,)14NR)[R’), -NR(CH>)1.4SO;R’, -NR(CH3);.4COOR’, or -NR(CHy)1-
4COR’, or two occurrences of R, taken together with the atoms to which they are
bound, form an optionally substituted 3-6-membered saturated, partially unsaturated,

or fully unsaturated ring.
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24. The conpound according to claim 23, wherein Arl is
25. The conpound according to either of clains 23 or

wQZgosmesein t is 0, 1 or 2, and each TR7 i s PCT/US2005/011358
i ndependently sel ected from hal ogen, -CN, -R,

~O(CH2)0-5R , -NRR, -0SO2(CH2)o0-4R ,

- NRSQ2( CH2) 0- 5R , - NRSO2NR( CH2) 0- 5R' |

-SO2NR(CH2)O 5R, - CONRR , CCR' -COOR , -NRCOR  or
S L oot SOV AR 819 Bl g 1 o2

¥ SO2N R’ ﬁgﬁ)(R >%’§?%le RX@ O@g:ﬁcﬂz)gﬁ)l@% BR(CH,)1iSOR’.

- S2N( R )2 -SA2NHR' , - S@R‘ -pyrol li d| none

Ctlrah ?:EI%FB%P%C%% nggto ég N ere| 6&'11%2«;'_' ar a

O—agdegdp,ck%slﬁ selected from N RY- - / N RY - -N- -N
O - -~ \NRy - Nor , wherein Ry is Hor Cl-3 alkyl,
and vvherel n one or nore car bon atorrs of Y is

ionally substitute th 05
P23 UsdneteBtRdad Acthetinlo dhiiits SR B St R g 1, pma RS
ZGSmAherelnt is 1or 2, one TR7T is -D - NRY--NNRY

(CH2)P Y, Dis -0-, pis 2o0r 3 Yis, ~-, or -N
~NRY and RY is H or CH3, and wherein one or nore

bo 4t t
25 1 Yilhelind sceb Rl A Tt br BHAGH1 1 Bl 'R0 |
or 2 one TR7 is -NR' SC2R', "or OR'.
The cga%dhn@lﬁqccor di h'g/\t_o_ Ry m 26, 30 %SNGI nti sn/l%r(my)
2, and% g€ or both T \/are or d* \”&J The ¢ ?ﬁuﬁd t

according to any one™ef clains 24-29, Wherein Arl

a b c
N
e f g
3 o
X0 N NS
N Ty, §—ﬁ//\;/ ) N, L—:‘(TR ! O
W (TR") O N XTRT),
h i j k
(TR (TR") (TR}, (TR,
§—N4\“ E—K\W Z\I —_/NH '\"i\f)
XN ll\N/,N %Q/ %H:‘N
1 m n 0
H (TR) e
N-N /7N t n 3 (TR); FLQ/TR)t
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(TATR7 and t is O or 1. 31. The conpound accordi ng

to claim 18, wherein Arl is a Cl-6 optionally
wG@astiotosd ed al i phatic. 32. The conmpound accorPETnysS1005/011358

claim 31, wherein Arl is a Cl-3 optionally

substituted alkyl and @@ is -(CHR6)q, -(CHRG)gO,

- (CHR) gS-, - (CHRG) gS(0)2-, - (CHRB) gS(O) -

-(CHR6) gNR-, or - (CHR6)gC(O -, wherein q is 0, 1, 2,

or 3, and each R6 is R -NR R)

(CH2),1-4N(R) (R), (CH2)1 4&( CH3)2N( R)_g\/F{”(_)W)t (CHZRll/-\\

f‘ﬁ'?zﬁ pm@(w)% )114ég§’\\

NR( CH2)P4000R‘ or - NRCH) 1-4COR . 33 The con%gund
according to cl a|m32, wherein @Q@-Arl is -CH2CN. -

240 W2 2005/103050 PAr/ US2005/011358v 34. The w
compound according to ' claim3, wherein X1 is CR4, X2

is CRAor NN Gis --NR2- or -CO and QL is a bond.

35. The cqmﬂﬁpund accordi pghto claim 34,( F\(p}wer ein Q2 |($R7)
a bond. 3 The corrpound)@ccordl ng to m 14, /k !
wher ei nMt conmpound h \aNstructure Sof\l\f ormul ae N7 O
VI - )\shd Rl is Br. N The conpoungnccor di ng t
claiﬁiéﬁ, wherein QL "$,-CO, R2 is Bhand R4 is Wr
-Cl-4 aliphatic. 38. The corrpound according to claim

R')

37, whefein @ is -(CHR6)Qg--, -(CHR6)HO, - (CHRG)qS??
-(CHR6) 9S( O 2-, -(CHR6)gS(O - , -(CHRE)gNR-, or
-(CHRG)9gC(O) -, - (CHR6)NRC(O) wherein g is 0, 1, 2,

or 3, @ny, eachR6|sR” -N(R)(R”) -(CH2) 1-

4F(R)(%;,CH(EIEEI)2?\I(1- 2N(R) (R /jg . »/ﬁ’%
- Nggﬂl AN(R) (R), /- )P‘ 4502 t \—'\(TFV)t

- NR ) 1- 4000R ot - NR(CH2) 1- 4 , or two

occurr es of RG, tak&F together withgthe atons to ee
whi ch they are bound, forman optionally substituted
3-6-nmenbered saturated, partially unsaturated, or
fully unsaturated ring.

0
" NH NN § i T e
% ] —— ——(TR") (TR ?— J
o S ; NV
ff gg hh ii
H
%\() (TR); “é\‘)‘\/ (TR ‘zé\\/‘\/ (TR}
ij Kk I
N
Y N \ (TR
IR, O NRYy, 3/4
mm nn 00

-238 -



39. The conpound according to claim38, wherein Arl is
t(R7T) N N~ ~~N (TR~)t '/ (TR7)t ° NNJ (TRt "~ a
wh2@sdodse \ \ (TR7)t (TR7)t (TRt e f g - 24BCT/V&005/011358
2005/ 103050 PCT/ US2005/011358 -N\'Il (TR7)t Li N,,
(TR)t QTR7)t (TRt Oh 1j k N (TRt (TR7)t N
(TR7)t N(TR7)t NH NNN1 mno HNNNJNNgl-\
(TRt 1-,j(TRNHt 7)t N, pqgr s (TRt (TRt °

(TRt No--7)t INONOOS t uw w 1(TR7)t (TR7)t
(TRt (TRt N4 NO-\\ NS-NN
[3) X
£ 1y M Ry
|\/,\ Z
(TR')
pp qq

whereintis 0, 1, 2, 3, 4, or 5, and wherein any Ar'! is bonded to Q2 through
any substitutable nitrogen or carbon atom, and wherein one or more hydrogen atoms

on any substitutable nitrogen or carbon atom is substituted with one or more

7

- ““\/|_ (TR7)
24.  The compound according to claim 23, wherein Ar'is A

independent occurrences of TR'.

25. The compound according to either of claims 23 or 24, wherein t is 0,10r2,
and each TR’ is independently selected from halogen, -CN, -R/, -O(CH)o5R', -NRR',
-0S05(CH)g4R’, -NRSO,(CH,)osR', -NRSO>NR(CHa)osR', -SO2NR(CHz)o-sR', -
CONRR', -COR!, -COOR', -NRCOR' or -SO»(CHz)osR'".

26. The compound according to claim 25, wherein TR is selected from -F, -Cl, -
CN, -NH,, -CHj, - CH,CHj3, -CH(CH3),, -OH, -OCH3;, -NR"SO;R", -NR"SO;N(R"),,
-COOC(CHz)s, -OSO,CHj3, -OH, -SO,N(R"),, -SO,NHR', -SO,R", -pyrollidinone,
tetrahydrofuran or -D-(CHy)p-Y, wherein R" is a Hor a Cy4 alkyl, D is -SO»-, -
SO,NH-, -NHSO,- or -O-, p is 0-3, and Y is selected from:

—§CNRV —%—NDNRV —%—N/\:> —%—N/DO

2 2 » b4

0)

T HQLTO
U \=N or , wherein RY is H or Cy.3 alkyl, and

?

wherein one or more carbon atoms of Y is optionally substituted with =O.
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NN xyzas (TR7)t ON- HN S(TR7)t (TR)t \(TR)t
bb cc dd ee - 242 WD 2005/103050 PCT/ US2005/011358 H
WORMSMIPIR7)t ~01 (TR7)t ~ N ~ TRH ~NJ ~\ TRHCT/U$10054011358
H()t ff gghhii H (TRt (TR7)t (TR7)t | j kk 11
H N/ ~i(TR/)t ~~--~(TR7)t Y-U~(TR7)t nmnn 00 H S
_ (TRt (TR7)t PP 99 whereint is 0, 1, 2, 3,
4, or 5, and wherein any Arl is bonded to @ through

subst i tutabl t
021 h@,@gﬁp@}{q}ﬁg@&; 1%1?; Srgla?ril 2%a Bere1natt1g Toranonev\?ﬁf

—%@NRV —%—N NRY
(CHz)p-Y,Dis -O-,pis 20r3,Yis ) \——/ or

0N NRY

U , and RY is H or CH3, and wherein one or more carbon atoms of Y
is optionally substituted with =O.

28. The compound according to claim 26, wherein t is 1 or 2, and one TR is

-NR"SO,R", NHSO,R" or OR".

29. The compound according to claim 26, wherein t is 1 or 2, and one or both T R’

are F or Cl.

30.  The compound according to any one of claims 24-29, wherein Arlis
(TR7)t

4/

TRz andtisOor 1.

31.  The compound according to claim 18, wherein Ar! is a Cy.¢ optionally

substituted aliphatic.

32.  The compound according to claim 31, wherein Ar' is a Cy.3 optionally
substituted alkyl and Q? is ~(CHR%),-, -(CHR®),0-, (CHR®)S-, (CHR®)¢S(0)>-, -
(CHR®)4S(0)- , -(CHR®)NR-, or ~(CHR®){C(0)-, wherein q is 0, 1, 2, or 3, and each
R%isR’, -NR)R), -(CHp)14NR)R"), -(CHz)14C(CH:NR)(R”), ~(CH)1-
JCH(CH;)NR)(R’), -OR’, -(CH2)140R’, -NR(CH2)1.NR)(R"), -NR(CHz)1.4SO:R’, -
NR(CH3); 4COOR’, or -NR(CH;)1.4COR’.

33.  The compound according to claim 32, wherein Q%-Ar' is -CH,CN.
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on any substitutable nitrogen or carbon atomis
substituted with one or nore independent occurrences
W@R00FRY305040. The conpound accordi ng to cl ai m 1IPCTAIS2065/011358
said compound has a structure depicted in Table 1 or
Table 2. 41. A conposition conprising an effective
anount of conpound according to any one of clains 1,
18, 24, 35, 37 or 40, and a pharmaceutically
acceptable carrier, adjuvant, or vehicle. - 243 WO
2005/ 103050 PCT/ US2005/ 011358 42. The conp03|t|onéof
I TPV, Gs @REBEN, G is
sezfj‘lectﬂfllz}]‘a ?&%?Jﬁuhh% ("ZCJrrr{?)};{1 g?g%ghu?, gﬁgl?mtajgﬁs- pr ol |2f erative
agNRE- ora@Crnhid Q'ri§ hdomdit ory  agent, an
i mmunonodul atory or i munosuppressive agent, a
neurotrophic factor, an agent for treating
O¥RSCth un@aé@tﬁ'ﬁﬁ 18 0laftH 8AL wfl&élnt(??ei@talﬁdﬂd. _
structlve one dlsoﬁders an agent for treating
liver disease, an antl-V|raI agent an agent for
tréatigg bl ood .di sorders,
(&

bet ccgpp%qdélﬁ%q{@ng&f) c apg &T ﬁzgere{n%i%ﬁ %é%g%%&éaﬁ a structure

dbﬁ@hﬁ§ﬁ§\qﬁ§q AndRt pogk. of i nhibiting ROCK, ERK, GSK
GC or Itk kinase activity in a bi ol ogi cal sanpl e;

V\,hl ch nethod contacting said biological sanple with a

cohrpou of cl r S o i .
cBmountc apSirRalhe B SO kb QREPECY Rt RYis
”&EManﬁ cises inhibiting ROCK activity. 45. A

nmet ho treating or |lessening the severity of a
di sease condition or disorder selected froma

pégl 1 & B@Eb%g?nﬁ{\ga%gﬁin&@ SRHRGhAPQER (CAR®),- '(%HRG)‘JO" i

'r odégener a psychotlc di sor er

autER s e QIR OISEO,-, -éCHRﬁ);S(tO)en (@&Bbzrqa\ai -6k {ICFR%),C(O)-, -

CHARSNENER! P O 370 S0 bR ~fay oo

OINER PR (étFPféﬁéH3>9@®tR§' Serh QCHK@H%)NKR)(R) R, (CH:)

NG 1o sa

m 1
OLOR’, GNmﬁBﬁzllth)tﬁBﬁprNR(GI@z)séC&Rco Gihﬁh 4@@01% gr -NR(CHa):-
g:ﬁta‘gﬁlds(?rgwg lﬁ)gél?]réen%es ((): Eellksé}l Qgge}h%? W?t?lqi‘lé at%ﬂﬁlto %Jh?(ﬁl tﬂgy are

bound, form an optionally substituted 3-6-membered saturated, partially unsaturated,

or fully unsaturated ring.

39.  The compound according to claim 38, wherein Ar'is

(Rﬁ) N
X N N
§‘{E:;;}1TR7M L\J/J (TR} §—Ei J E—%z ;}—1Tﬂ7h
N N
a b C d
N ~N
A IS ITSN
(S f g
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said patient an additional therapeutic agent sel ected

froma chenot herapeutic or anti- proliferative agent,
WwW@e00aneioso nf | ammat ory agent, an i mmunonodul at oPgT/U82005/011358

i mrunosuppr essi ve agent, a neurotrophic factor, an

anti-psychotic agent, an agent for treating

cardi ovascul ar di sease, an agent for treating

destructive bone disorders, an agent for treating

liv di sease, an anti-viral agentkﬂgn agent for

treafjing blood disorders, an agent\for treating
d%gzérg§§§or an age? (%%T’? eati ng whﬁﬁﬁﬁﬁe b |ency (/\]

di s s, Whekei n: )ﬁ@ﬁieégltlonalo i"c age;tk\>\ ,
is %@pre%rlate f Jf"Pthe “di séase bein treated and - (TR
244~ W3, 2005/ 103050 PG/ US2005/ 0113585 sai d addition@

t herapeutic agent is adm nistered together wth said
conposition as a single dosage formor separately from

sai d conmpQsktion as paﬁﬁ of a nultlple QOsage form
47. The Hbd of eit o clalnsrﬁgy e, mherﬁugﬁTRh
NHer gy

di se q nditiong_I0 jdlsorder |i asth

di ab és W zhei mer & @Nsease, Humgfﬁgton s dIS
Parklnson S dlsease DS- associ at ed denenti a,
anyotrophic lateral sclgerosis (AM, Lgu Gehrig's o

di sease multiple sclerosis (MS), schizophrenia,
cardlonyocyte hypertrophy, reperfusion/ischem a

(e.g., styoke), baldness, Sncer henatonegaly, ﬁMN
car di ovgscul ar dlseaSﬁ/h 97 ding c qbgﬁvgaly, cyf-yng%
flbroegﬁrémlral di seage; N aut oi mmuge g seases, N

at he c~\?@8)§ re§tg2g5|s psori asOs, |nflannat|6n,
hypert'ensi on, angi na pectoris, cerebrovascul ar

cont ract, on, peripherah_circulation @i sorder,

premature birth, arteriosclerosis, vasospasn1(cerebra
vasospasm coronary vasospasn), retinopathy, erectile
dysfunction (ED), AIDS, osteoporosis, Cohn's Diseagfyy,

and cqlitis, neurite putgrowh, or unﬁqusea
48. T fﬁBLhUﬂhOf cl ,&ﬁ ereln%?ﬁgg |seése

condltlbﬁf or disordér & hypertenS|éhS cerebrahﬁf\o

vasospas coronary vasoSpasm bronchial asthma
preterm | abor, erectile dysfunction, glaucons,

vascul af snooth muscl elcel | prollferaW|on w
(TR (TR) (TR (TR
D o o W
S )‘ N )=N =N
X y z aa
O
(TR
~ (S 0 N HN Z I TR7) /\/;LLLLL
=N L ) L/N TR N
bb cc dd ee
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nyocardi al hypertrophy, malignoma,

i schem a/reperfusion-induced injury, endotheli al
waelywsaeoso on, Crohn's Disease and colitis, neupPCT/ES2005/011358

outgrowm h, Raynaud's Di sease, angina, Al zheiner's

di sease, benign prostatic hyperplasia, or

at heroscl erosis. 49. The nethod of claim45, wherein

di sease, condition, or disorder is atherosclerosis,

hypertension, erectilg dysfunction (ED),

reperfudsjon/i schem a ﬁe.g., stroke)O.or vasospas

ra*\lﬁ E 0

(ce vasospas (an nary 0S Afr.  50.

met hothdf 4+ eat i ngg &NVesﬁs;Fg?})ti ng the>severity of a \/\J(Tm)t
di sease o¥ condi tion Hsel ected from &h aut oi nmune,
inflannﬁgory, proliferative, or hyper%moliferative

di sease or an innunolo§ cal |l y-nedi at ed di sease

conprising adm nistering to a patient in need thereof

a conmpound according to claim1l1 or a conposigion

conpri Si | d conpoundas : V[32005/10 SN .
PCT/ US200 359), 51. The @R")xcl ai m 80, (TR}
conpriég% ] e further st/« 0 adninisteriﬁg\fé\égid
patient an additional therapeutic agent selected from
an agent for the treatnent of an autoi nmune,
inflannatgfy, proliferative, hyperproliferative 1

di sease, P an i mmunol ogi cal | y- nmedi at ed di sease
including rejection of transplanted organs or tissues
and Acquired I munodefi ci ency (syndronme (Al DS),

wher ei n: sai? stignaI thiggﬁgutic agegt [ TRy
appropriate r i seas [ reate ,/aaﬂ [
addi ti onal %hérgﬂéﬁ?ﬁc age%t\rg a'binisteﬁed t oget her
with said conposition as a single dosage form or
separately fromsaid conposition as part of a nmultiple
dosage form 5@m The nmethod afn either of clas 50 or
51, wherein the di sease or disorderHis ast hma, acute
rhinitis, allergic, atrophic rhini ms,_\ﬁronic
rhinitis, nmenmbrapogSrhinitis, asopal drhgai tis,
sarcoi dosi s, farter' £ |lung, fibroi 7 1 di opathic
interstitial pneunoni®trheumatoid arthritis,
seronegative spondyloaﬁbhropathis (inﬁbuding
ankyl osi ng spondylitis; psoriatic arthritis and
Reiter's disease), Behcet's disease, Sjogren's

syndrone, system c _sclerosis, psoriasis, stem c
SZ| ero gylgereigﬁ é,sp(i),clap, 3, 4, or 5, and wherein any %rl 1Ss onggfl to Q2 through

ii

any substitutable nitrogen or carbon atom, and wherein one or more hydrogen atoms
on any substitutable nitrogen or carbon atom is substituted with one or more

independent occurrences of TR’

40.  The compound according to claim 1, wherein said compound has a structure

depicted in Table 1 or Table 2.

41. A composition comprising an effective amount of compound according to any
one of claims 1, 18, 24, 35, 37 or 40, and a pharmaceutically acceptable carrier,

adjuvant, or vehicle.

- 243 -



dermatitis, contact dermatitis and ot her eczematous

dermatitis, seborrhoetic dermatitis, Lichen planus,
wWeemwphoyss, bul | ous Penphi gus, epidernolysis beXT/0S205/011358

urticaria, angiodermas, vasculitides, erythenas,

cut aneous eosi nophilias, uveitis, Al opecia, areata

vernal conjunctivitis, Coeliac disease, proctitis,

eosi nophilic gastro- enteritis, mastocytosis,

pancreatitis, Crohn' s disease,. ulcerative colitis,.

fdd-r Ehaf:@aposafwrb?fgﬁ@g} fhﬁagﬁtlﬁpﬂfys%ﬂ%mgs&} therapeutic agent

AL DSLLRGIE GRhdtheRfHtis 6F ﬂti-'gﬂdﬂi@éilﬁtﬁ\ieoi RC Yin SRS OARmat

(%%§ Pupus eryt matlosu%, ystem c Iggpusr,l wor

eagenheind suemadakborgot ohmuhdspppicsiive sgent, mueyrdiraphie factor, an

gravis, type | diabetes, nephrotic ndr one .

i b padtoRpacu ot HispeRe i gt PR destructive bone

| ﬁ.ﬁf)ﬂg?st, R Sedn® PSrAR¥iin® A6 dsc¥d) dh aAB-vaaladedt, @ AEMAtGor treating

t hronbocyt o%enl a purpura, restenosis follow ng

ahlpodplisesdeys, anagentifer treating idabgtse] wrapsigent feykeatingc

| upus er yt hemat.osu all ograft rejection including,
M‘EWHE?CE&’IC?%WQ{S%%?S‘ acute and chronic all ograft
rejection follow ng for exanple transplantation of

ki dney, heart, liver, |lun bone marrow, skin and

c83neaA matod lof srhikiting RIS K oAC(ypsltly Kimase acsiyiy in a

biological sample; which method contacting said biological sample with a compound

of claim 1 or a composition comprising said compound.

44.  The method of claim 43, wherein the method comprises inhibiting ROCK

activity.

45. A method of treating or lessening the severity of a disease condition or
disorder selected from a proliferative disorder, a cardiac disorder, a neurodegenerative
disorder, a psychotic disorder, an autoimmune disorder, a condition associated with
organ transplant, an inflammatory disorder, an immunologically mediated disorder, a
viral diséase, or a bone disorder, comprising the step of administering to said patient a

compound of claim 1 or a composition comprising said compound.

46.  The method of claim 45, comprising the additional step of administering to
said patient an additional therapeutic agent selected from a chemotherapeutic or anti-
proliferative agent, an anti-inflammatory agent, an immunomodulatory or
immunosuppressive agent, a neurotrophic factor, an anti-psychotic agent, an agent for
treating cardiovascular disease, an agent for treating destructive bone disorders, an
agent for treating liver disease, an anti-viral agent, an agent for treating blood
disorders, an agent for treating diabetes, or an agent for treating immunodeficiency
disorders, wherein:

said additional therapeutic agent is appropriate for the disease being treated;

and
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said additional therapeutic agent is administered together with said
composition as a single dosage form or separately from said composition as

part of a multiple dosage form.

47. The method of either of claims 45 or 46, wherein disease, condition, or
disorder is allergy, asthma, diabetes, Alzheimer’s disease, Huntington’s disease,
Parkinson’s disease, AIDS-associated dementia, amyotrophic lateral sclerosis (AML,
Lou Gehrig’s disease), multiple sclerosis (MS), schizophrenia, cardiomyocyte
hypertrophy, reperfusion/ischemia (e.g., stroke), baldness, cancer, hepatomegaly,
cardiovascular disease including cardiomegaly, cystic fibrosis, viral disease,
autoimmune diseases, atherosclerosis, restenosis, psoriasis, inflammation,
hypertension, angina pectoris, cerebrovascular contraction, peripheral circulation
disorder, premature birth, arteriosclerosis, vasospasm (cerebral vasospasm, coronary
vasospasm), retinopathy, erectile dysfunction (ED), AIDS, osteoporosis, Crohn’s

Disease and colitis, neurite outgrowth, or Raynaud’s Disease.

48. The method of claim 45, wherein the disease, condition, or disorder is
hypertension, cerebral vasospasm, coronary vasospasm, bronchial asthma, preterm
labor, erectile dysfunction, glaucoma, vascular smooth muscle cell proliferation,
myocardial hypertrophy, malignoma, ischemia/reperfusion-induced injury, endothelial
dysfunction, Crohn’s Disease and colitis, neurite outgrowth, Raynaud’s Disease,

angina, Alzheimer’s disease, benign prostatic hyperplasia, or atherosclerosis.

49, The method of claim 45, wherein disease, condition, or disorder is
atherosclerosis, hypertension, erectile dysfunction (ED), reperfusion/ischemia (e.g.,

stroke), or vasospasm (cerebral vasospasm and coronary vasospasm).

50. A method of treating or lessening the severity of a disease of condition
selected from an autoimmune, inflammatory, proliferative, or hyperproliferative
disease or an immunologically-mediated disease comprising administering to a patient
in need thereof a compound according to claim 1 or a composition comprising said

compound.
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51.  The method of claim 50, comprising the further step of administering to said
patient an additional therapeutic agent selected from an agent for the treatment of an
autoimmune, inflammatory, proliferative, hyperproliferative disease, or an
immunologically-mediated disease including rejection of transplanted organs or
tissues and Acquired Immunodeficiency Syndrome (AIDS), wherein:

said additional therapeutic agent is appropriate for the disease being treated; and
said additional therapeutic agent is administered together with said composition as a
single dosage form or separately from said composition as part of a multiple dosage

form.

52.  The method of either of claims 50 or 51, wherein the disease or disorder is
asthma, acute rhinitis, allergic, atrophic rhinitis, chronic rhinitis, membranous rhinitis,
seasonal rhinitis, sarcoidosis, farmer’s lung, fibroid lung, idiopathic interstitial
pneumonia, rheumatoid arthritis, seronegative spondyloarthropathis (including
ankylosing spondylitis, psoriatic arthritis and Reiter’s disease), Behcet’s disease,
Sjogren’s syndrome, systernic sclerosis, psoriasis, systemic sclerosis, atopical
dermatitis, contact dermatitis and other eczematous dermatitis, seborrhoetic
dermatitis, Lichen planus, Pemphigus, bullous Pemphigus, epidermolysis bullosa,
urticaria, angiodermas, vasculitides, erythemas, cutaneous eosinophilias, uveitis,
Alopecia, areata vernal conjunctivitis, Coeliac disease, proctitis, eosinophilic gastro-
enteritis, mastocytosis, pancreatitis, Crohn’s disease, ulcerative colitis, food-related
allergies, multiple sclerosis, artherosclerosis, acquired immunodeficiency syndrome
(AIDS), lupus erythematosus, systemic lupus, erythematosus, Hashimoto’s thyroiditis,
myasthenia gravis, type I diabetes, nephrotic syndrome, eosinophilia fascitis, hyper
IgE syndrome, lepromatous leprosy, sezary syndrome and idiopathic
thrombocytopenia purpura, restenosis following angioplasty, tumours,
artherosclerosis, systemic lupus erythematosus, allograft rejection including, without
limitation, acute and chronic allograft rejection following for example transplantation
of kidney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft versus

host disease.
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