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Following activation, TGFB binds at high affinity to the type II receptor

(TGFBRII), a constitutively active serine/threcnine kinase. The ligand-bound type II
receptor phosphorylates the TGFf type I receptor (Alk 5) in a glycine/serine rich
domain, which allows the type I receptor to recruit and phosphorylate downstream

20 signaling molecules, Smad?2 or Smad3. See, ¢.g,, Huse, M. et al., Mol. Cell. 8: 671-682
(2001). Phosphorylated Smad2 or Smad3 can then complex with Smad4, and the entire
hetero-Smad complex translocates to the nucleus and regulates iranscription of various
TGFB-résponsive genes. See, e.g., Massagué, 1. Ann. Rev .Biochem. Med. 67: 773
(1998).

25 Activing are also members of the TGFP superfamily which are distinct from
TGFp in that they are homo-~ or heterodimers of activin Ba or Bb. Activins signal ina
‘similar manner to TGFp , that is, by binding to a constitutive serine-threonine receptor
kinase, activin type I receptor (AciRIIB), and activating a type I serine-threonine
receptor, Alk 4, to phosphorylate Smad2 or Smad3. The consequent formation of a

30 hetero-Smad complex with Smad4 also resuits in the activin-induced regulation of gene

transcription.
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Mol, Biol, 25: 60-68 (2001)), cachexia or wasting (see Matzuk, M. M., et al., Proc. Nat.

20 Acad, Sci. US4 91: 8817~8_8-21 (1994); Coerver, K.A. et al, Mol. Endocrinol, 10: 534-
543 (1996); Cipriano, 8.C. ef al. Endocrinology 141: 2319-27 (2000)), diseases of or
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25 Neuropathol. Exp. Neurol, 58 174-187 (1999}, John, G. R. et al, Nat Med. 8: 1115-21
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Physiol. 283: R757-67 (20(;)2))‘ Studies have also shown that TGFp and activin can act
synergistically to induce extr?tbellular matrix (see, e.g., Sugiyama, M. et al.,
Gastroenterology 114: 550—558, (1998))!. It is therefore desirable to develop

30 modulators (e.g., mtagonists)’ fo signaling pathway componeﬁts of the TGFR famiiy to
prevent/treat disorders re’lété{i to the malfunctioning of this signaling pathway.




Masliah, E. et al., Neurochem Int. 39: 393-400 (2001); De Goot, C J. A
at al, J. 25 Neuropathol. Exp. Neurol. 58: 174-187 (1999), John, G R et
al, Nat Med. 8: 1115-21 (2002)) and hypertension (see Dahly, A J. et at.,
Am J. PhysWORw4pE#dl . Integr. Conp. Physiol. 283: RPSVPUEPMREAP)). Studies
have al so shown that TGF(3 and activin can act synergistically to induce
extracellular matrix (see, e.g., S_ggi yama, M et al., Gastroenterol ogy 114:
550-558, (1998)). It is therefore desirable to devel op 30 nodul ators (e.g.,
ant agoni sts) to signaling PEVARAEYURPHEIMVENKFION e TGR(3 family to
prevent/treat JdTEOmIEN:Rn asddast hetischeerybi ddipbids biBniila fihhe Signaling
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and/or Alk 4. Thus, coppounds of formula (1) can he enployed in the
preventd on HMHFHFS PFlak NS (58ofenpl fhmsscrulaoagy @%m?‘%l%‘g%l’%m( e.g., renal
fibrosis, pRbrGEN)oEréskivE s, oRBHedtRRALS for which EQbifoh.of PGRYERSH! Ve cancers,
or other diseases faor which reduction of TGF(1 famly signaling activity is
desirabl e. $gnalipgacidfdedesitile i nvention features a conpound of fornula I:
RS Re 7 N_., Rt - RRoisfbt, thieindntion fedBakda dohpbasdvBamiuta ti Ndependent Iy al kyl,
al kenyl, al kynyl, al Koxy, acyl, halo, hydroxy, amno, nitro, oxo, thioxo,
cyano, guanadi no, am di no, carboxXy, sulfo, nmercapto, alkylsulfanyl,

al kyl sul finyl, al kyl sul fonyl, am pocarbonyl, al kyl carbonyl am no,

aryl car bonyl am no, het eroa%syl car yl arrmg,_ al k 5&61 onyl am no,

aryl sul fonyl amino, heteroda I nO, alkoxYycarbonyl,

al kyl car bonyl oxy, urea, thiour&a, sylfanoyl, 15 sul fam de, carbanoyl,

cycl oal kyl, cycl oal kyl oxy, cycl | sul fanyl,
@
N
(R%)m
10 Bach R? is independently alkyl, alkenyl, alkynyl, alkoxy, acyl, halo, hydroxy,

amino, nitro, oxo, thioxo, cyano, guanadino, amidino, carboxy, sulfo, mercapto,
alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, aminocarbonyl, alkylcarbonylamino,
arvlcarbonylamino, heteroarylcarbonylamino, alkylsulfonylamine, arylsulfonylamino,
heteroarylsulfonylamino, alkoxycarbonyl, alkylearbonyloxy, urea, thiourea, sulfamoyl,

15 sulfamide, carbamoyl, cycloalkyl, cycloalkyloxy, cycloalkylsulfanyl,
cycloalkylcarbonyl, heterocycloalkyl, heterocycloalkyloxy, heterocycloallcylsulfanyl,
heterocycloaﬂcyldarbouyl, aryl, aryloxy, arylsulfanyl, aroyl, hétemaryl, Theteroaryloxy,
heteroarylsulfanyl, or heteroaroyl. R} is a bond, alkylene, alkenylene, alkynylene, or -
(CHy)y~O-(CHy)y-, where each of rl and 12 is independently 2 or 3. RZ is cycloalkyl,

20 heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl, or abond. R is -
C(O}-, -C(0)O-, -OC(O)-, ~C(OINR?)-, N(R®)-C(O)-, -0-C(O)NR")-, -NR)-C(O)-
0-, -0-8(0) NRY)-, -NR®)- S(O)-O-, -NR)-C(0)-NR")-, -NR)-S(0)-NR")-, -
C(O)-N(R®)-S(0)yr, -S(0)p-N(R")-C(O)-, -8(0)p-NR"), -NR")-S(O)p-, -NR")-, -
S(O)y-, -O-, ~8-, or (CRDRY)y-, ora bond. Each of R and R is independently

25 hydrogen, hydroxy, alkyl, aryl, aralkyl, heterocycloalkyl, heteroaryl, or heteroaralkyl.




cycl oal kyl carbonyl , heterocycl oal kyl, het eroeycl oal kyl oxy,

het er oeycl oal kyl sul fanyl, heterocycl oal kyl carbonyl, aryl, aryl oxy,
aryl sul fanyl, aroyl, heteroaryl, heteroaryl oxy, heteroarylsulfanyl,
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conlsi slt ikn? ¥émbered heﬁrolcyclslj}i‘-musﬂ-ﬁb suBeitdhyith mflrmﬂ apmallﬁsdamfiﬁ@awﬂh oid kyl,

cycl oal ky a y ero 0

het er ocycl &8%# I%kﬂf?/ oxopBioxp, P, ﬂk@i’%ﬁﬂl Qﬁ'&( gg%’ﬁ'i‘té‘?gﬁﬁyﬁ menber ed

het erocycl wbummsiuuhedauﬁmatﬂuxfm Taﬂte@l aﬂ@ﬂylpﬂkdn@p@dyl Yald Wgidxyut ed wi th one

to two Rf. R,ls oxo, thioxo, alkoxy I sul fn -NH2, - NH(unsubstituted
al kyl )15 or amiRgs G0y FYQFOLEY2, YAnpdi 10,3 1}%" o HPVP’ m%fFﬂPé?ayl al kynyl ,
al koxy, acydikylduerhti, al]?&iﬁlﬁﬁﬁ, aﬂcﬁsﬂfd&hﬂ?amﬁdadaﬁﬁnyl%@lcérﬁﬁn?ﬁﬁunocyano guanadi no,

am di no, carb nmer cgpt ul fanyl .. al kyl sulfinyl,
al kyl sul forfyfv A gﬁcar%apﬁﬁﬂeﬁ%ﬁ%n?} e, thioweg s HEMYsny | ani no,
al koxycar basalfhmida) ckibkBayl PRI cycloalklox ], Ri@eHleAsul fal, TR cloalkyl,
heterocycloalkyloxy, beterocycloalkylsulfanyl, aryl, aryloxy, arylsulfanyl, aroyl,
20 heteroaryl, heteroaryloxy, heteroarylsulfanyl, or heteroaroyl. Alternatively, R®is (2) a

fused ring hetercaryl selected from the group consisting of:

(R, R R (R)n
B‘
B 8 _X!
X X1 N2 XNyt
N X / ,
JIONgO) : 5
LN ) LT ,and & :

Ring A is an aromatic ﬁng containing 0-4 hetero ring atoms, and ring B is a 5- to 7-
membered aromatic or nonaromatic ring containing 0-4 hetero ring atoms; provided

25 that at least one of ring A and ring B contains one or more hetero ring atoms, Ring A’
is an aromatic ring containing 0-4 hetero ring atoms, and ring B’ is a 5- to 7-membered
saturated or unsaturated ring containing 0-4 hetero ring atoms; provided that at least

one of ring A’ and ring B’ contains one or more hetero ring atoms. Bach hetero ring




sul fam de, carbanoyl, cycloal kyl, cycl oal kyl oxy, cycl oal kyl sul fanyl,
het erocycl oal kyl, heterocycl oal kyl oxy, heterocycl oal kyl sul fanyl, aryl,
aryl oxy, aryl sul fana/l , aroyl, 20 heteroaryl, heteroaryl oxy,
het er oaryl sY® #44/#72038; heteroaroyl. Alternatively, R6 PEI2posmosiused ring
het eroaryl selected fromthe group consisting of (R)n (R)n (R)n (R), B
BB I1XL ZX1 A0O12 1201 ~x2 X2 /x4d+0O Z 1 xpx2 “Z \XZI XZ '22 and'L/ c ,
Ring Ais an_ar tic ring contajning 0-4 hetero,ring. atonms, and ring Bis a
5- to 7- neﬁ{?&‘g’gﬁeaéf‘wgg‘etﬁ‘foaw HaPomari v °hg go“ntsgig%’ig?‘i‘gy’(?-a@%et ero ring
at ons; pr ovirigg dioRSs inliegtenddntly Ba1C; esvh X3 fing hiog ifindé@nddng-B-,cSAL-ai<)s one or
more hetero [ipg at » Reng A is.an aropatic.ring containi 0-4 hetero
ring atoms, “ghd" Pf"n(gﬁ%_‘ %“&Wg@g’?’b W@ﬂ‘gﬁﬂw@ipﬁgﬂﬁg&@“ﬁ&m urated ring
cont ai ni.ng @etérobptoatiyl, htegcpiairslalit, beiemed], bhhdteradralkgasid eadne R} ring A and
ring B, contajhs one o re heter i Nng gt ons. h,hetero ring WO
2004/ 092033 1t AIFRSRITER BIRY- g‘i‘%lyg?‘iﬁ??%faﬁi"ﬁ% aeyls =PV‘ﬁax3hé‘?‘§lPoaryl is --0-,
--5-, N=, Ohitro)Niko; thickpes/aid, gidnkdino, @tidinoXcarbdxly/ Wlfa) Méredpso, alkclegengent [y N or
C, each X2 rjn tgm,J s:-independently . -Q-, -S-_ -N-' N Qr -CHR'" . RO
s hydr ogen SIS R Sr iRt eminecrbotd; dshcartepiiandse aryicaipapleiio
het er ocycl oakikiphrylcadbeylantie, allodssifoBidaita, ayBtionyiniha, or bet eroaral kyl ; and
each of Rh and i s. i ndependent |y al kyl, alkenyl, alkynyl  al koxy, acyl,
a0, *hy i o BSOS e o poR Akt a RS Vst AR Sty o
carboxy, sukifilemidecabgpial, catlbathd Wybladiioxy, elclogiksishitingy| , al kyl sul fonyl
am nocar bonyl , al kyl.oar.bonyl am no,. aryl car yl am no,
het er oar yl cQY%@VF‘%W’H@&%%W%@f%’lol?ﬁ'z%%%alﬁ@,ﬁﬁé% F@EFP?WWP‘HW#&?’L
het er oar yl s tbik@eydaliylvasbony kayly faloke apisulfalyk wogh hbemydyl hterotfy®ay, t hi our ea,
sul f anoyl , 0 sulfam de, -carba L, cycloal kyl ., cycl oal kyl oxy,
oycl oal kyl s iPFeRIutone 6 iRRaotn b pfig e fide iy BHELPR hen 2
het er ocycl ogtdstet hxiyor dariles B,aywo bdiadekyl *stubadiyilioin together to form a 4- to 8-

15 membered optionally substituted cyclic moiety. That is, the 2-pyridyl ring can fuse

with a 4- to 8-membered cyclic moiety to form a moiety fsuch as 7H-[1]pyrindinyl, 6,7-
dihydro-5H-[1]pyrindinyl, 5,6,7,8-tetrahydro-quinolinyl, 5,7-dihydro-furo[3,4-
blpyridinyl, or 3,4-dihydro-1H-thiopyrano[4,3-clpyridingl. It is further provided that if
R® is substituted or unsubstituted naphthyridinyl (e.g., 2-naphthyridinyl), quinolinyl

20 (e.g., 2-quinolinyl or 4-quinolinyl), imidazo[1,2-a]pyridyl, or benzimidazolyl, then -R'-
R%-R3-R*is not H, unsubstituted atkyl, <CHp-C(O)-N(H)-unsubstituted atkyl, ~CH,-
C{O)-N(unsubstituted alkyl)s, or benzyl.

In one embodiment, R’ is a 5- to 6-membered heterocyclyl containing 1-3

hetero ring atoms selected from the group consisting of ~O—, —8~, -N=, and -NR*-

25 where RY is hydrogen or atkyl. For example, RS can be a 6-membered heteroaryl
containing 1 or 2 hetero ring atoms wherein each hetero rmg atom is ~N= or -NR%-,

Shown below are two examples of RS as a 6-membered heteroaryl:

o = and O = .



het er ocycl oal kyl carbonyl, aryl, aryloxy, arylsulfanyl, aroyl, heteroaryl,

het eroaryl oxy, heteroarylsulfanyl, or heteroaroyl. nis 0-2; and mis 0-3;
provi ded that when mis greater than or equal to 2, two adjacent RO groups
can join toYyeeMs®’2py forma 4- to 8 i s nenbered opti oRENUF2084M94H1 t ut ed
cyclic nmoiety. That is, the 2-pyridyl ring can fuse wth a 4- to 8-nenbered
cyclic noiety to forn1a noi ety suc% as 7H[I]pyrindinyl, 6,7-

di hydro-SH[ 1] pyrindinyl, 5,6,7,8-1 etrahyqro qui nol i nyl , )
5, 7-di hydro-furo[ 3, 4- b]pyrldlnyl or_ (R

i i It is fur rovided that if
R6 is substituted or unsubstituted{ ngphthyridinyl . 0.,
qui nolinyl 20 (e.g., 2-quinolinyl & 4-guinolinyl), ;nPda o[ 1, 2-a] pyri dyl,
or benzi m dazolyl, then -R R2-R3- RA~} H, ted al kyl,

-CH2- (O - N(H) - unsubsti tuted al kyl, KXC» btltuted al kyl)2, or
benzyl. In one enbodinent, R6 is si—tet?er ocycl yl cont ai ni ng
1-3 hetero ri n@patoﬂnsem‘b:lden%dtﬁﬁ?émthé group onsKst i ng of wheee, -S-, N=,
and NRa- 25. re Rd . I be a

6- menber ed rH‘&t eraE)lgP f/ll5 %og]n%ﬁg?ﬁ%%gmgma& X%nafmaﬁcnég@ﬁde%sm%e&el n each
hetero ring atomis N= of NRa. §%8f R6 as a

6- menber ed het eroaryl : A 9604/ 004049 -6
iR~)" ~R~)n 8 B ~X1i{X2 2 I-odi'-nt, R6 is X or
where ring B can be A 5- garonmtic ring. Some
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N~"\ R N NN~ /N N~"5¢cx", N/JN, R NNMN Rg~-N\ N~ ~N O/
IN / 0 RO N N WO 2004/ 072033 PCT/ US2004/ 004049 and S These groups can be
unsubstituted or substituted (at one or both rings) with al kyl, al koxy,

hal o, oxo,

het er oar yl
ar al kyl ,

V0 20499728881 no, al kyl sul finyl, cyano, car boxJCT/URPRH00404)
and R9 is hydrogen, alkyl, cycloal kyl, cycloal kyl al kyl,

heterocycloalkyl heterocycloalkylalkyl heteroaryl, or

aryl,

het er oar al kyl . Sorre pre red 11- N\ L N\ ~L t' 5 exanpl es of R6
are<N'" <Ni~ N i . " RO/ P), (e.g., \N , and /
one enbodlnent an taln t wo or three hetero ring atons (such as

10

Z These groups can be unsubstituted or substituted (at one or
both rings) with alkyl, alkoxy, halo, oxo, thioxo, amino, alkylsulfinyl, cyano, carboxy,
aryl, or heteroaryl and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aratkyl,
heterocycloalkyl, heterocycloalkylalkyl heteroaryl, or heteroaralkyl. Some preferred

?

N 2
N </
examples of R® are /l\)

/”1
Ssiosh p |

9¢] /CD :Q

Naeo X

9

(eg,

/ |
<:© (eg,< 7 .

In one embodiment, R® can contain two or three hetero ring atoms (such as

oxygen, sulfur, or nitrogen). The para-position of ring A can be occupied by or

substituted with one of said hetero ring atoms. Some examples of R® wherein the para-

&

N vfé\
position of its ring A is occupied by a hetero ring atom are:

(e.g.,

In



10 oxygen, sulfur, or nitrogen). The para-position of ring A can be occupied
by or substituted with one of said hetero ring atoms. Sone exanples of R6
wherein the pars NO position of its ring Ais occupied b hetero ring
atom are: AWH200¢720994/ 072033 PCT/ US2004/ 004049 N N P@/‘lﬁ\;%" R¥pl es of R6
wherein the Para-position of its ring Ais NN NN ut dt e (N s
bstitu e with a he ero ring atom af;_ and O. In one enbodi nent, the
para-position of ring Ais substitUted with -OR, -SR, -OCOR, -0 S®-RR
NW2, NR - 25 SC2--R, or NR-CON(R)2, where each R is

i ndependent , al kyl, cycloalkyl, cycl oal kyl al kyl, aryl, aralkyl,
het er ocycl ocycl oal kyl al kyl ,  heteroaryl, or heteroaral kyl. Sone
exanpl es of groups include j -~N~N N M OCH5 and NH2 (R )n (RI)n
B 1 B X10 Injlanot her enbodi ment, R6 |s fit. or where ring B can be a 5- to
6- menbered ar®matic or nonﬁmaﬁﬁwnwk$9ﬁ%'Wmmﬂbﬂ@paﬁﬂbamﬂdﬁﬂmﬂmgﬁdﬂ/072033
PCT/ US2004/ 004049 -g X3'\ X3~\ X3'\ X3 X3 3

substituted with a hetero ring atom are: N E U
0 51

and O

substituted with —OR!, SR, ~0-CO-R}, ~0-80,-R}, -N(R),, -NR-CO-RI -NR/-
5 SO;-RS, or -NRL-CO-N(R),, where each R’ is independently hydrogen, alkyl,

cycloalkyl, cycloalkylaleyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroaryl, or heteroaratkyl. Some examples of such R® groups include

e o

. In one embodiment, the para-position of ring A is

OCH3 and NH; |

(R

10 Tn another embodiment, R® is or where

ring B can be a 5- to 6~-membered aromatic or nonaromatic ring. Some examples of



. ~O"ZZ~N such a group are: X3~ X3 X3 X3 X3_ X3 ON\ |1 O NdOL/ I RO,
and X3~ X3 0 wherein X3 is independently Nor C (i.e., ring B can contain
0-2 nitrogen ring atons). Note that each R6 is optionally substituted with
al kyl , al koX§20080R&P o, oxo, thioxo, ami no, alkyl sulfiRGIUSH84I49 car boxy,
aryl, or heteroaryl. Specific exanples of such an R6 group are shown bel ow
10" WO 2004/ 072033 PCT/ U82004/ 004048  -10 NNAN NN NN N-N \ | OI S\ |
-O~~Sy ~-NN NNN 3@\:9,CHS)> t4 NN O\ \'l O and In
one enbodinent, R is a bon al kyd ene 3'1 )g;)Z 0-(

/-
/

such a group are: . s

x3/\

Yo

\
s

Xs%\
[

/

, wherein 3 is independently N or C (i.e., ring B can contain 0-2
nitrogen ring atoms), Note that each R®is optionally substituted with alkyl, alkoxy,
5 halo, oxo, thioxo, amino, alkylsulfinyl, cyano, carboxy, aryl, or heteroaryl Specific

examples of such an R® group are shown below:

10



5 In one enbodinent, Rz is cycloal kyl, heterocycl oal kyl, aryl, heteroaryl,
or a bond. In one enbodinent, R3is -N(Rb)-C(O-, -N(R-S(Op-, -C(O -,
‘C(C))‘O‘, - 0- C(C))-, -C(g)‘N(Rb)-, -S(C))p-l -0-1 'S-y -S(O)p"N(Rb)-y -
N(Rb) -, - NWP2@tpod , - N(Rb)-C(O-N(Rb)-, or a bondPCLUSIof/84d® embodi nment ,
R4 is hydrogen, alkyl, heterocycloal kyl, aryl, or heteroaryl. 1In one
enbodinent, R is a bond or alkylene; R2is a bond; R3is -NR")-C(O-, -
NR)-S(0)p , -X(Q--O-O, - -S(Qp-, -0-,

SS(O p-N(B5-, - WO, or a ?%%}ﬁNand R4 N=Nydr ogen,

het er ocycl oal kyl N

-(CH2) 2-0- (CH pi per,
t et r ahydr of ur et rahy
bi cycl o[ 2. 2. 1] Hane, bic 2.2

2- oxa- bi cycl of 2. 2.72] oct qge 2-aza- bi cy£l o[ 2. 2. 2] ocj/ane,
3-aza- bi cyc%[ 3.2. 1] oct arre, cubanyl, ,‘61 | -aza- bi,an,cl o[2.2.2]octane; R3is a
bond; and R4 is hydrogen, alkyl, hetgrocycloal kyl, aryl, or heteroaryl. In

a further enbodi ™\Rl is a bonFRX|s piper yl, piperazinyl, 20
pyrrolidinyl, of ur anyl et rahydr opyr nycl ohexyl, cycl opentyl,
WO 2004/ 072033 us2004/ 004 icyclo 2. 1¥ hept ane,

bi cycl of 2. 2. Zfl bi cycl o[ §. 2. }f oct ane, @2-0 i cycl o[ 2. 2. 2] oct ane,

2-aza- bi cycl of , icyclo[ 3.\2. 1}/oct ane, cubanyl, or

1- aza- bi cycl ) ; [ -N(Rb)-S(O p-, -C¢(O-,
-O-0, - DO e -NeR) -, -0-, -, -S(Op-N(Rb)-, -

N(R ")-, or a bond; R%lng((%”i s 5 hydrogg)?’f,p'a‘zal kyl, betérocycloal kyl, aryl, or
heteroaryl. In steFN\a further ewfotinent, each of RI, R2, and R3 is a
bond; and R4 is n or al kyl tituted with cyano. 1In one

enbodi ment, R5_i wyd ogen, u i futed al kyl, or hal o-substituted alkyl.
I n one enbodi [ . In one enbodiment, mis O or 1. 10 In
one enbodi nment ch RBis in ndently al kyl, al koxy, al kylsulfinyl, halo,

am no, am r]_gL rbonyl, al ko‘%’ arbonyl, cycloal kyl, or heterocycloal kyl. In
one , and

In one embodiment, R is a bond, alkylene, or -(CHg)z-O—(CHz)z—.
5 In one embodiment, R? is cycloalkyl, beterocycloalkyl, aryl, heteroaryl, or a
bond.
Tn one embodiment, R is -N(R®)-C(0)-, -NR-S(Q);~, -C(0)-, -C(0)-0-, -O-
C(0)-, -C(O}NR")-, -8(O)r, -O-, -8, -S(O)NR")-, - NR")-, -NR")-C(0)-0-, -
NR®)-C(0)-N(R")-, or a bond. .
10 : Tn one embodiment, R? is hydrogen, alkyl, heterocycloalkyl, aryl, or heteroaryl.
In one embodiment, R is a bond or alkylene; R%is a bond; R® is -N(Rb)~C(O)—, -
N(R")-S(O)p-, -C(O)-, -C(0)-O-, -0-C(0)-, -C(O}-NR™-, -8(0)y-, -O-, -8(0)~N(R")-,
- N(R")-, or a bond; and R* is hydrogen, alkyl, heterocycloalkyl, aryl, or heteroaryl. In
another embodiment, R* is -(CHy),-0-(CHy)z-; R? piperidinyl, piperazinyl, pyrrolidinyl, -
15 tetrahydrofuranyl, tetrahydropyranyl, cyclohexyl, cyclopentyl, bicyclo{2.2.1Theptane,
~ bicyclo[2.2.2]octans, bicyclo[3.2.1]Joctane, 2-oxa-bicyclo[2.2.2Joctane, 2-aza-~
bicyclo[2.2.2]octans, 3-aza-bicyclo[3.2.1]octane, cubanyl, or 1-aza-
bicyclo[2.2.2)octane; R is a bond; and R* is hydrogen, alkyl, heterocycloalkyl, aryl, or
heteroaryl. In a further embodiment, R' is a bond; R? is piperidinyl, piperazinyl,
20 pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, cyclohexyl, cyclopentyl,



enbodi nent, RBis substituted at the 6-position. O)n B A y XZ In one
enbodi nent, R6 is X2 in which ring Bis a 5- to 6- nenbered aromatic or
nonaromatic rin R5 is hydrogen, unsubstituted al kyl, or halo- 15
substi t ut ed 3’]‘3@3‘?“‘74@3 i s hydrogen, al kyl, heterocycl oalBGIUS204/004049 or
heteroaryl; R3is NRb)-C(O-, NRb)-S(Op, -C(O-, -C(O-0, -0-0(0)-,
-C(0)-N(Rb)-, -8(Op-, -0-, - S— - O)V- NR')-, - N(R-, or a bond; R2 is

bond; R K , al kyl | f |,
¢ 2000 Bt A S it 2 2 T
at |east o_nebiajaclda[s 2 dutdnke,{ i@ Bicgtlo[21R62] fetne, - idadivycidf3. 1. ToQaR, ambgm,h i mﬁnt t he
ars- 03|t|on r,i.n e i S 9ccupjse i a hetero
Pi ng gt om (e. mygl A%#)E ’ﬁeﬂ%}g((g 118{1? bﬁ@?’ 'ﬁ(ﬁij %(&6 “Substituted
AR - 00 (W EQ’B'C(O)Q@@’MS o, R e s PO
- ere i 5 independent ragen, . a .. cycloa ,
cycl oal kyl al & %Dgeﬂ’r y?’q]i"eéq"@?a}ky?rea% °6§§W@P®|S@9ﬁ§#%@8w{y| al kyl>/, 25
het eroaryl , %chhﬁRéﬂﬁﬂhﬂRRiﬂaboﬂ@aﬂ@%ﬁﬂﬂ‘ﬁ@a OP@HJIW%MM%CL n one

(eg‘biod} rr{3n'|[ ' NRG | SIRFN i odnnent, Eym herogen, unsubs't“ﬁuted alkyl or h¥o—subst1’&?edg O )=

alkyl.

In one embodiment, mis 0, 1, or 2. In one embodiment, mis 0 or 1.

10 In one embodiment, each R is independently alkyl, alkoxy, alkylsulfinyl, halo,
amino, aminocarbonyl, alkoxycarbonyl, cycloalkyl, or heterocycloalkyl. In one
embodiment, R*is substituted at the 6-position. _

(RYn

Tn one embodiment, R® is % X2 in which ring B is a 5- ta 6-
membered aromatic or nonaromatic‘ ring; R*is hydrogen, unsubstituted alkyl, or halo-

15 substituted alkyl; R* is hydrogen, alkyl, heterocycloalkyl, aryl, or heteroaryl; R® is -
NR®)-C(O), “NR"-8(O)y, -C(O)-, -C(0)-0-, -O-C(0)-, -C(O)-NR")-, -8(O)p~, -O-, -
8-, -S(O)p—N(Rb}-, - N(R)-, or a bond; R? is a bond; R! is a bond or alkylene; and R*is
alkyl, alkoxy, alkylsulfinyl, halo, amino, aminocarbonyl, or alkoxycarbonyl; provided
that if m is not 0, at least one R? is substituted at the 6-position.

20 In one embodiment, the para-position of ring A of R® is occupied by or
substituted with a hetero ring atom (e.g., O, S, or N} or the para-position of ting A is
substituted with —OR’, -SR}, ~O~CO-RJ, ~0-SO,-RY, -N(R});, -NR-CO-R}, -NRI-
SO.-R), or -NRI-CO-N(R{), where each R is independently hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, aryl, aratkyl, heterocycloalkyl, heterocycloalkylalkyl,

25 heteroaryl, or heteroaralkyl.



RO s/ O Nor s . Each of these groups is unsubstituted or substituted (at
one or both rings) with alkyl, alkoxy, 5 halo, hydroxy, oxo, am no,
al kyl sul finyl, cyano, carboxy, aryl, or heteroaryl. RS is hydrogen,
unsubsti t utVe28E8BR3, or trif luoronethyl. R4 is hydr BgEHS2904/0430k%| . R3 is -
N(R-C(O-, -N(RDb)-S(Op , -AO-NR-, -S(OP-N(R-, -N(R)-, or a bond. RZ
is cycloalkyl or a bond. R is a nd, al kyI ene, or -(CH2)2-0-(CH2)2-. In
one enbodiment, RS is hydrogen and R4- R3 R' - is hydrogen. 10 It should
be noted that the pr esent |nvent| n |n avi ng any
conbi nati on of the groups descrl re rivative or a
phar maceutical |y acceptabl e sal t ach o] ds of fornmula (1) is
al so within the scope of, thISIn nitrogen ring atom
of the pyrazol e ltfeembpdig e%trRalsnl P'rogen contal nl"ng heterocyclyl 15
substituent can forman oxide in the resence of a suitable oxidizing agent
such as m chl oroperbenzm C 202. A conmpound of fornula (1) that
is acidic in nature (¢ avin a C rboxyl or phqgol i ¢ hydroxyl group)
can forma aI I accept abl ¢ sal sodi um pot assi um
cal cium orlgol sal’t] Al so Wit T e sqope o invention are 20 salts
formed w th pharfraceyfically 1 as ammoni a, al kyl
am nes, hy a am(@gs, and N-net hyl ~ Agghpound of formula
(1) can be treated vvithg;%n acid to formacid addition salts. Exanpl es of

f

such an acid i ochloric acid, hydrobrom c acid, hydroiodic acid,
sul furic acid, oni ¢ WO 2004K072033 PgT/ US2004/ 004049 -13
aci d, phosphor I der g oni ¢ acid, succinic
aci d, CItI‘IC/ | onf€] acid, salicylic acid,
italic aci ¥ fu acidy acetic acid, and

ot her m neral an@ organic ci " ed BEL 8PN in the art.
The acid addition salts can be prepared By treating a S corrpound of formula
(1) in its thesegrobpssieufsubstitwigd dr sebstimfedi(gicenor tathoings) with dkyladkaty, e. g. ,

5 halo, hydroxy, oxo, amino, alkylsulfinyl, cyano, carboxy, aryl, or heteroaryl. R*is
hydrogen, unsubstituted methy), or trifluvoromethyl. R* is hydrogen or alkyl. R® is -
N(R?)-C(0)-, -NR®)-8(0),-, -C(O)-NRP)-, -8(0)y-NRD)-, -NR)-, or abond. R?is
cycloalkyl or a bond. R!is a bond, alkylene, or -(CH3)-O-(CHyz)p-. Tn one
embodiment, R’ is hydrogen and R*-R>-R*R!- is hydrogen.

10 It should be noted that the present invention includes compounds having any

combination of the groups described herein.
An N-oxide derivative or a pharmaceutically acceptable salt of each of the
compounds of formula (I} is also within the scope of this invention. For example, a
nitrogen ring atom of the pyrazole core ring or a nitrogen-containing heterocyclyl
15 substituent can form an oxide in the presence of a suitable oxidizing agent such as m-
chloroperbenzoic acid or HzO,.
A compound of formula (I) that is acidic in nature (e.g., having a carboxyl or
phenolic hydroxyl group) can form a pharmaceutically acceptable salt such as a
sodium, potassium, calcium, or gold salt. Also within the scope of the invention are
20 salts formed with pharmaceutically acceptable amines such as ainmonia, alkyl amines,
hydroxyalkylamines, and N-methylglycamine. A compound of formula (T) can be
treated with an acid to form acid addition salts. Examples of such an acid inchude
hydrochlortic acid, hydrobromic acid, hydroiodic acid, sulfuric acid, methanesulfonic



hydrochl oric acid) to produce an acid addition salt (e.g., a hydrochloride
salt). The acid addition salt can be converted back to its free base form
by treating the salt with a suitable dilute aqueous basic solution (e.g.,
sodi um hydr Q8072884 um bi car bonat e, pot assi um car borcIres200ano4g4moOni a) .
Compounds of fornula (1) can also be, e.g., in a 10 formof achiral
conpounds, racem c mxtures, optically active conpounds, pure

di ast ereoners m xture of dias eoners. Canpqunds of forpmula (1)
exhi bi t sur ¢ eﬁwaﬁwwe Gre-aroroRhamy- %“gfg"ﬂlﬁé"ldree@?l&ﬁ?lwu%@lq ficeptors, Alk

5 and/or Al kidl berzol3- acldy\o)iahc 4D EnalRLt aid, 6Byl aea,qhamfacﬂdeeemﬁeem 10 N1 under
condi tions as gescrl bed, i n Exanpl e 1 6 an Ex ;%Ire 118, ﬁ%gtlvel y. 15
Some conpouffieoecidyp &cl PFetisaidy organic Agids wellkagy@ o 1. 0 sM

(or even b@eﬂe‘ﬁﬂﬁdﬁerﬁ@n?fﬂé'mpqﬁﬁiielm&tﬁhmﬂs@aﬁﬁe)pr | &Jy&&ath%amldl fi edI by
appen ng appro u ctlo aljties to enhance sel ective bi ol ogi ca
proper i es. g‘%&?@ﬁ“@&‘?ﬂ E“S\"r]@se B WRRi2 igntpmougtafap agifl (ffe ¢ hose t hat
Ib Incr Sasle bi E}l'cﬂgihlbﬁb aee)rteiafoemeen abxﬂfadﬂzﬂorg#altﬁ'lg mlylardahleeﬂ@seit) smetaem (e.g.,

00 ynp m cent ner v.ou st , . ncrea r
avail abi | i t§fia‘hq é?l\é‘é?é‘ © SOVETR lTaF]§/t°t1§§ ﬁ&Fﬁ%"ﬁ% e {“? @1% nj ecti on,
al t er net abglifBBvilutanfheis basi eﬂutroeteg pa‘odiezfﬂfyefome, sofiadiBdacionatef t hese
m)dlflcatlonsmclag) but are Ilmte&c &ierflcathn W th
pol yet hy| enBOlgFPRAAohaE oF WP%‘ | AP R obforila %m%llsol&:'g’t"c%ﬁ macid
subst ig uent &m@@@dﬁﬁﬂ%ﬁ@oﬁxﬂsﬁ%ﬁﬂﬁﬂkﬁﬁes, dpiddIpayiiRt doporiids, pugat i ¢ rings, and
25 heteroat gm substitution i nagromat icirings. In another aspect, the present

i nventi on fSATIEIPURErS; Op R IXINE 8L PP mosi ti on  conprising a conpound of
formula (1) (or eonqeﬁﬁuseefdrema@)emmmmem@wmseefmﬁﬁ%ma (n) and a

phar mceut | cal | oateerlebl e alier, Mhop.. asludad Ln the aesgrt i mventior
30 al one or pmnaereeﬁemaeu eascnﬁeeeeermﬂmetlhﬁ andRiakpld) Heesgepiv@lt . I n a further
1 et or < SO0 o o IR D Bt 5 o wep%:ea%wwe e than 10
PM  prefersdibwo.alass than 1.0 M n’>' ore preferably, less than 0.1 M in a
cell, including & e ol fottua () van d1s5 be Tedohiod by Appending appropiate
functionalities to enhance selectwe b1ologica1 properties. Such modifications are
known in the art and include those that i mcrease biological penetration into a given
20 biological system (e.g., blood, lymphahe system ceniral nervous system), increase oral
availability, increase selubxhty te allow admmstratlon by injection, alter metabolism,
and/or alter rate of excretion. Examples of these modifications include, but are not
limited to, esterification with polyethylene glycols, derivatization with pivolates or fatty
acid substituents, conversion to earbamates hydroxylation of aromatic rings, and
25 heteroatom-substitution in aromatm rmgs
In another aspect, the present mventlon features a pharmaceutical composition
comprising a compound of formula o (or a combination of two or more compounds of
formula (I}) and a phannaceutlcally aecepta'ble carrier. Also included in the present
invention is a medicament cemposmon mcludmg any of the compounds of formula (¥),
30 alone or in 4 combination, tegeﬂ'l;elr with ¢ a suitable excipient.
In g further aspect, the mvenﬂon features a method of inhibiting the TGFB
family type I receptors, Alk 5 and/or Alk 4 (e.g., with an ICsp value of less than 10 pM;
preferably, less than 1.0 pM; more preferably, less than 0.1 pM) in a cell, including the



-14 step of contacting the cell with an effective amount of one or nore
conpounds of fornula (1). Also with the scope of the invention is a nethod
of inhibiting the TG and/or activin signaling pathway in a cell or in a
subj ect (e. Y0203 al such as human), including t h@CIUSpPog4e8nt act i ng
the cell with or admnistering to the subject an 5 effective anount of one
or nore of a conpound of fornula (3. Also within the scope of the present

invention is_a method treatin subj ec or preventing.a subject from
suf for i ng aSebRtrorRame el 5ahl A Saft shih ot e LS BIPEREH cvnt od | evel
of TGH() andromlagdi Alsorwithdhe acbpeyof theHiavenidrhio d nietholl vflmkibiting et RGFROf
adm ni stering,to the .su nore of a

| ect, an .effecti.ve anount of one.or
conmpound of Orfag?%flﬁﬂa?%§?a@ﬁ@'lggr?%ﬁri%ﬁgu%r'??g{é(ﬁdgI%W%é‘ﬁfﬁﬁ?ation of excess
ext racel | ul aumagy} inélndingihe ftepodoniactingriich dell euith e adminisethgetodlshesibigct ahupus
nephritis, cgnnective, tissue disease mﬁ?{’}ﬂf htﬁa{ﬁ"ng, surgical scarring,
spi nal gord® ?ﬁhﬁ?wo CRATPPG, ° Qrpoun g™ Wy, i diopathic pul nonary
fibrosis, chronislsebdhinuiet ey qitheppesant nventivedsemethodibf trendrgpi subjectr y  di stress
syndronme, acute |ung injur dr.ug-i nduced lung. i.njur I ul onephritis,
15 'di abet | ¢ SHRIBYGPIHER oot fidsrag Speniign sheespt s esytediama ¢ or

biliary fibelesitallevd of/ BEFandfon edivis acivitynBliyméthed iacludesitherstep®fs, cirrhosi s due

to fatty liver. di sea al cohol i.c . and nonal cohol i c st eat 0si,s), prinmary
scl er osi ng 8'%’6’1“&#‘?&?% 031,“4?“ Pteaf‘?(f’gﬁg%tfve?gf“ﬂ% ggoqei%}n(ggq acomBaRhi ¢ scarring,
fi brosdber ogirmplaf(hbThé canditianciacisde dhiabeumivitsion 6f dxeessaxtirabeltulap adeixoaas,
fi brosarco tra | ant arteriopath and kel oi.d) . TGE-induced netastasis
of "t unrr 20 2Biefp E6ta3Rn ik, Slerilond R oo B R iR URES i 11 pr e
meeoma, el aeuting,surgipal soaming, gbinallbaishjorg ENS seuttegyhante langlinfuay,ci nomas of the
| ung, breast.. oyar cervix, . |iver I liary tract ast.roi nt.estinal tract,
pancreas, pfE%F %@“‘8%‘5’%@%8%#&“’%88?5 ; @ﬁ@%ﬁtglﬂisg%ﬁ’cﬁhtﬂ??ﬁ@mz%h as
cachexi a, hyees ensiraue, acuedyhgisjung dsgandiyed hnsinjuite Eloaderiatepladtis, i n mul ti pl e
scl eroglks, cerebral, angi opat and hei.mer'.s di sease... 25 .used herein,
ORI IR e e R R
cont ai ni ng liv@ cfrehogjs,, priinafy liliarg eifthogis cinhosiadwens fattAlivéraliseask (deoholic can be
strai ght or r anched. appl es_of an al kyl, group incl ude,. t are not
i ted to, THLARERR oty s heslie Hlom A Bolofiin Gt 0 "D Ly
tort-butyl, opthed schering-fibequtiptosis dibtbtR-cancers, fibroids, fibroma, fibroadenomas,

fibrosarcomas, transplant arteriopathy, and keloid); TGFﬁéinduced metastasis of tumor

20 cells; and carcinomas (e.g, squamous cell carcinomas, mulﬁﬁle myeloma, melanoma,
glioma, glioblastomas, leukemia, and carcinomas of the 1}1_ng; breast, ovary, cervix,
liver, biliary tract, gastrointestinal tract, pancreas, prostat:‘e? and head and neck); and
other conditions such as cachexia, hypertension, mﬂwlosiﬁg -sg_pondylitis, demyelination
in multiple sclerosis, cerebral angiopathy and Alzheimm'?;:s; disease.

25 As used herein, an “atkyl” group refers to a sahxra?cégzd:éﬁphatic hydrocarbon
group containing 1-8 (e.&., 1-6 or 1-4) carbon atoms. Ana]kyl group can be straight or
branched. Examples of an alkyl group inciude, but are ndt_ liﬁaited to, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-heptyl, and 2-
ethylhexyl. An alkyl group can be optionally substituted_'xifit}:l one or more substituents

30 such as alkoxy, cycloalkyloxy, heterocycloalkyloxy, arylé}iiy, ;heteroaryloxy, '
aralkyloxy, heteroarylalkoxy, amino, nitro, catboxy, cyan;_):_, h#lo, hydroxy, sulfo,
mercapto, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, amindca%rbonyl,
aikylcarbonylamino, cycloalkylcarbonylamino, cycloalkYi{a]l%ylcarbonylamino,



et hyl hexyl. An al kyl group can be optionally substituted with one or nore
substituents 30 such as al koxy, cycl oal kyl oxy, heterocycl oal kyl oxy,

aryl oxy, het eroaryl oxy, arallcyl oxy, heteroarylal koxy, am no, nitro,

car boxy, cydMo2004812833 hydroxy, sulfo, nercapto, al kyl 3GTE82494004049

al kyl sul finyl, al kyl sul foyl, am nocarbonyl, alkyl carbonyl am no,

cycl oal kyl car bonyl am no, cycloalkyl Ikylcarbonylan1no WO 2004/ 072033
PCT/ US2004/ 004049 -15 arylcar onyl gm no, aral 1carbonylan1no

het er ocycl oa Kby ﬁ%?F@b5@9@?@%ﬁﬁ§‘”¥ﬁQQﬂﬂ?§PbonyIan1no
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such as al kox}‘{le ent

3‘& group, as defined herein.

As used herein, an “alkynyl” group refers to an aliphatic carbon group that
contains 2-8 (e.g., 2-6 or 2-4) carbon atoms and has at least one triple bond, An

20 alkynyl group can be straight or branched. Examples of an alkynyl group include, but
are not limited {o, propargyl and butynyl. An alkyny! groi_ap can be opﬁbnally
substituted with one or more substituents such as alkoxy, b}fploalkyloxy,
heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy, heieroarylalkoxy, amino,
nitro, carboxy, cyano, halo, hydroxy, sulfo, mercapto, a]kylsulfanyl alkylsulfinyl,

25 alkylsulfonyl, aminocarbonyl, alkylcarbonylamino, cycloa]kylcarbonylammo
cycloalkyl-alkylcarbonylamino, arylcarbonylamino, aralkylcarbonylannno
heterocycloalkyl-carbonylamino, heterocycloalkyl-a]kylcarbonylammo,
heteroarylcatbonylamino, heteroaralkylcarbonylamino, urea thiourea, sulfamoyl,
sulfmmde alkoxycarbonyl, or alkylcarbonyloxy An“a]kynylene” is a divalent alkynyl

30 group, as defined herein. _

As used herein, an “amino” group refers to -NR*RY wherein each of R* and R*
is independenily hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkjd, aryl, aralkyl,
heterocycloalkyl, (heterocycloalkyl)alkyl, heteroaryl, or hetei-oaralkyl. ‘When the term



het er ocycl oal kyl oxy, aryl oxy, heteroaryl oxy, arallcyl oxy, heteroaryl al koxy,
amno, nit ro car boxy, cyano, hal o, hydroxy, sulfo, nercapto,

al | cyl sal fan al k | sul finyl, 25 al kyl sul fonyl, am nocarbonyl,

al kyl car bon %FH"?{B” ®ycl oal kyI car bonyl am no, PCT/US2004/004049
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car banoyl .
group} that is substituted with an aryl group. Both “alkyl” and “aryl” have been

defined above. An example of an aralkyl group is benzyl.

20 As used herein, a “cycloalkyl” group refers to an aliphatic carbocyclic ring of 3-
10 (e.g., 4-8) carbon atoms. Examples of cycloalkyl groups include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, norbornyl, cubyl, octahydro-indenyl,
decailydro-naphthyl, bicyclo[3.2.1joctyl, bicyclof2.2.2]octyl, bicyclo[3.3.1]nonyl, and
bicyclo[3.2.3]nonyl,. A “cycloalkenyl” group, as used herein, refers fo a non-aromatic

25 carboeyclic ring of 3-10 (e.g., 4-8) carbon atoms having one or more double bond.
Examples of cycloalkenyl groups include cyclopentenyl, 1,4-cyclohexa-di-enyl,
cycloheptenyl, cyclooctenyl, hexahydro-indenyl, octahydro-naphthyl, .
bicyclo[2.2.2]octenyl, and bicyclo[3.3.1lnonenyl,. A cycloalkyl or cycloalkenyl group
can be optionally substituted with one or more substituents such as alkyl (including

30 carboxyalkyl, hydroxyalkyl, and haloalkyl such as triffuoromethyl), alkenyl, alkynyl,
cycloalkyl, (cycloalkyl)alkyl, heterocycloalkyl, (heterocycloalkylalkyl, aryl,
heteroaryl, alkoxy, cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy,
aralkyloxy, heteroaralkyloxy, aroyl, heteroaroyl, amino, nitro, carboxy,




As used herein, an "aralkyl"” group refers to an al kyl group (e.g., a Cl4
al kyl group) that is substituted with an aryl group. Both "al kyl" and
"aryl" have B@éﬁ“ma@$ined above. An exanpl e of an aral R®EFUGFEHYME benzyl .
20 As used herein, "cycl oal kyl " group refers to an aliphatic carbocyclic
ring of 3- 10 (e.qg., 4 8) carbon at qus. Exanples of cycl oal kyl groups
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(heterocycloalkyl)alkyl aryl he
aryloxy, heteroaryloxy, aralkylo

nyloxy, m:mnocarbonyl alkylcarbonylamino,

carboxy, alkoxycarbonyl, alkyhl&

cycloalkylcarbonylamino, (CYCI‘Q‘ \
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(beterocycloalkyl)alkylcarbony’ Ian:u

heteroaralkylcarbonylamino, cy' o,

" ylcarbonjflammo, arylearbonylamino,

garbonylammo,

héteroarylcarbonylammo

halo hydroxy, ‘acyl mercapto, alkylsulfanyl,

sulfoxy, urea, thiourea, sulfamo sulfamide 0x0, or carbamoyl

11
herem, refers to a monocyclic, bicyclic, or

A “heteroaryl” group, as‘ﬁ a:

30 tricyclic ring structure having 5 to 15 rmg atoms wherem one or more of the ring atoms
is a heteroatom, ¢.g., N, O, or 3 and Wherem one ore more rings of the bicyclic or
tricyclic ring structure is aromatlc Some examples of heteroaryl are pyridyl, furyl,

pyrrolyl, thienyl, thiazolyl, oxazolyl nmdazolyl mdolyl tetrazolyl, benzofuryl,



| sooxazof | di nyl, norpholinyl, octahydro-benzofuryl, octahydro-chronenyl,
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As used herein, a “hetero ring atom” is a non-carbon ring atom of a
20 heterocycloalkyl, heterocycloalkenyl, or heteroaryl and is selected from the group
consisting of oxygen, sulfur, and nitrogen.
Asused herein, an “acyl” group refers to a formyl group or alkyl-C(=0)- where
“atkyl” has been defined previously. Acetyl and pivaloyl are examples of acyl groups.
As used herein, a “carbamoyl” group refers to a group having the structure -O-
25 CO-NR*RY or -NR*-CO-0O-RZ wherein R* and R* have been defined above and R” is
alkyl, cycloalkyl, (cycloalkyl)alkyl, aryl, aralkyl, heterocycloalkyl,
(heterocycloalkyl)alkyl, heteroaryl, or heteroaralkyl.
As used herein, a “carboxy” and a “sulfo” group refer to -COOH and -SO;H,
respectively.
30 As uvsed herein, an “alkoxy” group refers to an alkyl-O- group where “alkyl” has
been defined previously. '
_ As used herein, a “sulfoxy” group refers to -0-SO-R¥ or —SO-O-R¥, where R¥
has been defined above.,




trifluoronethyl), alkenyl, alkynyl, cycloal kyl, (cycloalkyl)alkyl,

het erocycl oal kyl, 5 (heterocycl oal kyl)al kyl, aryl, heteroaryl, alkoxy,
cycl oal kyl oxy, heterocycl oal kyl oxy, aryl oxy, heteroarylox ar al kyl oxy,
het er oar al kyY@3004073933y| |, heteroaroyl, amino, nitro, ck¥ 4/004049 -

al koxycar bonyl , al kyl cat bonyl oxy, am no car bonyl, alkylcarbonylanino,
cycloalkylcarbonylanino (cycloalkykialkylcarbonylanino, aryl car bonyl am no,

ar al kyl car bonyl a (het erocycl Qa I,)car bonyl ami no, 10 .

(het er ocycl oal ky e@ﬁ%ﬁoﬁ§ He?@ﬂﬁ§$%ﬂ8ghﬁgﬁy%$%¥ﬁo,
heteroaralkmﬁaﬁmbaﬂmmaalno cyano, halo hydr oxy, acyl, mercapto,
alkylsulfanyl u ure thlgurea sul f u 0XO0,
carbanoyl. A" he%@ Fﬁlﬁé p-sulfamgy] erogp refes.b 'ﬁeeﬁt%‘f’we Fé#‘%@s(ﬂtﬂr an al kyI
group (e.g Nlax@bzékza&mwmg’l‘mYpAndUﬁalhvelﬁeen&ﬂasdwouéed with a heteroaryl
group. Both "aIkyI" "heL J" hav been deflned 15 As used
herein3 "cyclic %B‘er%él yg‘ioﬁ%Y ﬂ?‘PegF@?tB‘E?y (Q%F%R‘?RZ

cycl oal kenylwheh’dﬁiR?‘Qchﬁﬂdmzf}&eauéendaﬁnehab@e het eroaryl , each of whi ch has

been defi ned revio ed her "het er S a
D e aiaetein, 5 S b e e 0 SED DO R

non- car bon ring

het er oaryl &Modréa”%ﬁi@@é@@t&me@ﬂrdchﬂem@sNRHR@E’E,RﬁgmﬁfRZ%Vﬁ%Bn sulfur, and
ni t rogen. eﬁed herein, an "acyl" group refers to a fonnyl group or
al kyl - O( =0) -9e{petab OV‘5‘alkyl" has been defined previously. Acetyl and pival oyl

are exmmﬁl es of %@ﬁbedg:reﬁﬂm}% effe%ﬁvweﬁmheﬂmned asath msdﬁawh is reuep refers dt 0
a group having the structu O Rz erein Rx and RY
have been dé?%ﬂg ﬁﬂﬁmgﬁﬁ%ﬁ&mﬁﬁehﬁ?ﬁfﬁ ﬁﬁ#ﬁ Yd?@?%?%@?%@l)alkyl,
aryl, aral kydn agh@tuficeayea) wag}kydnd codditehemewieﬁallthyhﬁt&dmdonshiﬁfer oaryl, or
heteroaralky As used ers n, box and a "sulfo"(%% refer to
-COH and - @‘é"ﬁ’@g ais Pg Tpcter suared Q&) group refers

to an alkyl sﬁrfa@]i Bupscribel gy Freikéi&nl et a]ha:&ncebem}md&fr.l R 50r8v(66).y. As used
herei nl’S Sl!;s‘lcldfy% ace g{eg %:Ety E)g Lp%&gxn;lgtel} %etg-?nm'()edqfrron{ ﬁe?&% gnﬁv(éigh%? trhg Rx

patient. See, e.g., Scientific Tables, Geigy Pharmaceuticals, Ardsley, New Yoik, 537

(1970). As used herein, “patient” refers to a mammal, including a human.

An antagonist is a molecule that binds to the receptor without activating the

receptor. It competes with the endogenous ligand(s) or substrate(s) for binding site(s)
20 on the receptor and, thus inhibits the ability of the i‘eceptor to transduce an intracellular
signal in response to endo geneus ligand binding,

As compounds of fonnu]e (I) ave antagonists of TGFp receptor type I (AlkS)
and/or activin receptor type I (Alk4), these compounds are useful in inhibiting the
consequences of TGFP and/or acﬁm signal transduction such as the production of

25 extracellular mairix (e.g., colle_gen and fibronectin), the differentiation of sttomal cells
to myofibroblasts, and the stimiulation of and migration of inflammatory cells. Thus,
compounds of formula (I) inhibit pathological inflammatory and fibrotic responses and
possess the therapuetical uﬁﬁtj of treating and/or preventing disorders or diseases for
which reduction of TGFpP and/ er activin activity is desirable (e.g., various types of

30 fibrosis or progressive cancers).

Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this

invention belongs. All publicaﬁ_ons, patlent applications, patents, and other references




has been defined above. WO 2004/072033 PCT/ US2004/ 004049 -19 As used
herein, a "halogen" or "hal 0" group refers to fluorine, chlorine, bromne
or iodine. As used herein, a "sulfanmoyl" group refers to the structure

- S2- NRXRY oWO 0208 p- RZ wherein RX, R, and RZ havePEB@MR00edided above. 5
As used herein, a "sulfam de" group- refers to the structure -NRX

-S( O 2- NRYRZ V\/nerei n Rx, RY, and have been defined above. As used

-
her ei n, ure refers to struct e-NRX—CONRY and a ,
"thlourea" dpﬁgﬁ %iﬁ l%m?HNFWngﬁ%ﬁE#ﬁﬁﬁm1%#%? R%ﬁY and RZ have
been def i negaiadiuky enettibs, Asdmﬁleh&éﬁluﬁuah&60ﬂ§ﬁﬁ£ﬁdtﬁﬁenaéww%hhﬁu@€fI ned as
t he anount which uire to con a ther utic ef onthetreated
patient, and is t%?é%?ﬂ*r gf‘%raﬂﬁa%"éagﬁﬁé"éfa““"a a‘gﬁ%appé’i‘ﬂ“f% rea, weight,
and condi t i ofeolle¥ing Beaifrdideription] el fonk the claioat | onshi p of dosages for aninals
and humans (based on mlligranms per neter squared of body surface) is

described by Freireich et al., Cancer Chenother. Rep., 50: 219 (1966). 15
Body surface area may be approxi mately deternm ned from hei ght and wei ght of

the patient. See, e. pETSHENDESCRIFANOF 166 VVERTIORCEUtical s, Ardsl ey,
New Yor k, 537 (1970). As used herein, "patient" refers to a mammal ,

|nclud|ng a huma agon I,s a nol ec t -the receptor
wi t hout activati ﬁ’b @iqﬁeégﬁe&b%qfea %806?&93? é’?mﬁlat(ﬁ’enl@ ous |igand(s)
or substr at e¢mprisingrhigh atfiityfostht TEBf famal) type I ideepteeCAIRGGd/aNALk 4 hus i nhibits

the ability of the receptor to transduce an intracellular signal in
response to endogenous |igand binding. As conmpounds of formula (1) are

ant agoni sts @@M@&w@ﬁfm@g) (Alk5) and/or activin receptor type |
(Alk4) t hese conpounds, a ef I nhi ons ces of TGH(3
and/ or'%eti vin s?% ﬁgﬁﬁ p@ﬁmgﬂ% g?ﬁ"%?%ﬁﬁ%#? E@ﬁQ%

extracel | ul aﬁomﬁmmm'c(aﬁy gvajlaiobd lagen stasticlg ﬁmlafeﬁalmemtoma)nethbb,ex dinpb@ident i ati on
of (stroml el Sl B SebokPRbATHS 1o it ['Gersh. SHALAiR  hridifiche™ Or ati on of

|nflannatory
formula (1I), which contains a 2-(a, B-umsaturated carbonyl) substituent can cyclize

with hydrazine to form a pyrazole core ring to produce a 2-(pyrazol-3-yl)-pyridine

15 intermediate (II). Note that the pyridine of formula (II) is commerciaily available
(Sigma-Aldrich, St. Louis, MO, catalog number 51,167-6) or can be prepared by
known methods (see, e.g., Jameson, D. and Guise, L. Tetrakedron Letters, 32(18):
1999-2002. The intermediate (III) can be further substituted at the 4-position of the
pyrazole core ring with a good Ieavin_g group such as iodo by reacting with an

20 " jodination reagent (e.g., N-iodosuccinimide) to form a 2-(4-iodo-pyrazol-3-yl)-pyridine
(IV). The iodo substituent forms an ideal platform for R® substitutions. For example,
the iodo substituent can be converted into a boronic acid substituent (see compound (V)
below), which can react with a RE-halide (VI) (e.g., an aryl halide or a heteroaryl
Thalide) via Suzuki coupling reaction to form a compound of formula (I). See, e.g.,

25 Example 1 below. Other substitution reactions can also be employed to produce a wide
range of compounds of formula (I) (see, e.g., via a reaction between the protected
iodinated compound (IVa) and ph_thalic anhydride to form a di-keto intermediate (VII),
which can undergo a cyclization féacﬁon with an R%-substituted hydrazine to form a
compound (1); for reference, see.J. Med. Chem., 4(16): 2511-2522 (2001); see also

30 Examples 3 and 4 below). It shoﬁld be noted that the pyrazole core ring should be




conpounds of formula (1) inhibit pathological inflammatory and fibrotic
responses and possess the therapuetical utility of treating and/or
preventing di sorders or diseases for which reduction of TG-(3 and/ or
activin actiVYPePB0Hesirable (e.g., various types of 3OTUFEPHE#40 or
progressive cancers). Unless otherw se defined, all technical and scientific
ternms used herein have the sane ing as connnnly under st ood by one of

n

ordinary skill in the rt to i i nv n be

publ i cat i ondrengHy BRiecty @P‘Fé’&’ ﬂ ‘Eﬂ‘?@m %\‘ﬂ‘lﬂn tg’r’?é‘l’o g‘%?’I"Bﬁices VO
2004/072033(nm»ngdumnmemmmmmdmdeﬁ%mwm52004/004049 -20 nentioned herein are
i ncorporated by reference in their entirety. In addition, the materials,

nmet hods, and exanples are illustrative only and not intended to be limting.
O her features and advantages of the invention will be apparent fromthe
followi ng detailed description, and fromthe clains. 5 DETAI LED DESCRI PTI ON
OF THE I NVENTION I n general, the invention features conpounds of fornmnula
(1), which exhibit surprisingly high affinity for the TG(3 famly type |
receptors, ALk 5 and/or Alk 4. Synthesis of Conmpounds-of formula (I) 10
Compounds of fornula (1) may be prepared by a nunmber of known nethods from
commercially avail able or known starting materials. In one nethod, a
conmpound of formula (1) are prepared according to Schene 1 bel ow.
Specifically, a pyridine of fornmula (I11), which contains a 2-(a,
(3-unsaturated carbonyl) substituent can cyclize wth hydrazine to forma
pyrazole core ring to produce a 2-(pyrazol-3-yl)-pyridine 15 internedi ate
(I'1'l). Note that the pyridine of formula (Il) is conmercially avail abl e
(Sigma-Aldrich, St. Louis, MO, catal og nunber 51,167-6) or can be prepared
by known nethods (see, e.g., Janeson, D. and CGuise, L. Tetrahedron Letters,
32(18): 1999-2002. The internediate (I11) can be further substituted at the
4-position of the pyrazole core ring with a good |eaving group such as iodo
by reacting with an 20 iodination reagent (e.g., Niodosuccinimde) to form
a 2-(4-iodo-pyrazol-3-yl)-pyridine (l1V). The iodo substituent forns an

i deal platformfor R6 substitutions. For exanple,




the iodo substituent can be converted into a boronic acid substituent (see
conmpound (V) below), which can react with a R6-halide (VI) (e.g., an aryl
halide or a heteroaryl halide) via Suzuki coupling reaction to forma
conpound of f‘ﬁ?ﬁ‘iﬂi"&n{;‘r") See, e.g., 25 Exanple 1 bel ow. PEXHEA040049¢% i t uti on
reactions can al so be enployed to produce a wide range of conpounds of
formula (1) (see, e.g., via a reactigp between the protected i odinated
conmpound ( 1V a&g pht hal i ¢ anhydride to forma di-keto internediate (VI1),
whi ch can un ergo a cyclization reaction with an Rl - substi tuted hydra2| ne to

forfn a conpound (1); for reference, see J._. bﬁ 44(16): 1- 2522
(2001); see also 30 mpl es 3 24 bi‘fDW) .\NNH SrJSta@ &g%ﬁllgot eg t

pyrazol e core ring e DME
PCT/ US2004/ 009091 221 pr operly Protec (see, e.g.gothe
NN- dnnet hyl am nosul group of conffwnd (1Vva)) to elini (m)me undesi r ed
side reactions. it v\oébom 072033 iy PCT/ U3S2004/ $04049 - 22
Scheme 1 0 HZNNH2 - lodination N NH reagent (e.g., NIS ~ NH a 61/ NEOH

r N DVF - N (Fﬁ&)tentl:mEbuQRa)m( (||) () bk Ln\_Q_. Pr{b@ ing group 1 1.
PrgBr, THE (HO-fBl:):N%, ( &”%2 !gye -I§o ~N N2
Vi

Et 3N, HCl's N( ‘* (@HS 4 a)( oN IPrI\/gBr
R6- hal i de (V1) Ea'rbd?H(Jb) c yst N(CHa 0°C-rt N(CHz)o
(5 (Ra)
(iva) {v)
1
O | 'PrMgBr R8-halide (V1) Pd (0) catalyst
@do THE BN, | €9, PdPhsPY)
% | occ-nt (e.g., ﬁ ;) ) | aq. NazCO3, DME
N 85°C' _
HO Y
0 RY
o) TN
= N~s0
N s, 502 uf”x SN2
N _
: Z N(CHg)e
[// N(CHg)z —
{R%) m (I}
m (V1)
NaOMea
RSHNNH, . H0 MeOH
EtOH 85°C
A
o
NaOMe, MeOH, 85°C N
RONy = or - [ SN
= \ tetrabutylammonium fluoride,
fN\ Xy 302 THF, Ar (g), 60°C (R*‘)m
L N(CHg),

R {n

Compounds of formula (VI) are commercially available or can be prepared by
5 known methods. Some exemplary reactions for preparing a compound of formula (VI)

are shown below in Scheme 2. See also Examples A-I below.



o THE Sr N (e.g., Pd(Ph3P)4) 0 O0C- rt (e.g., )) ag. Na2C33, DMVE 85C
( OR6 O N-S02 NNSO~M N\VNNCH3 (Ra) / N(CH3)2 CIE (Ra)ym™"'

(1) (M) NaOve RHNNH2. H20O MeOH EtCOH 85C D R6 NaOwe, MeOH, 85C N NH or
( NRO NN _ MR ammoni um fluoride, ~ / ~N  ANN kPGUHRRLOR49 o) - 60C
(RA)m N(CH3)2 0) (Ra)m (1) Conpounds of formula (VI) are commercially

avail abl e or can be prepared by 5 kpgwn nethods. Some exenplary reactions
for preparing s’ahcongound of formula (VI) are shown below in Schene 2. See
al so Exanpl es "A"™H21 ow. WO 2004/ 072033

PCT/ US2004/ 004049 -23 Schene 2 0 CH3NH2 O RCOw)3 0 \ OHCD ~ | \ N'
HCl i dioxane 1 \ o CH3NH, RIC(OMe)s 0
) ‘ |\ oH — CD \Cﬁ“ N~ HCl dloxane ! | D N~
P, E— iy NP, 110°G W N/)\R,
(v1}
N DM?=MDFMA HMOS O N
@) \(\N \(\N Pyridine, MeOH_ \[%'\N— \
Rh/,/'\NH2 1309C 4\ » 0°C - rt~reflux RhyQ)-\-N>
v
L e, o
@ on HAAN Ao, NN
CDI, THF g8 85°C ’2
NH; reflux " NHp
(V1)
- HC(OMe)s EtOH o
N 100 °C
@) \Q\NH Q _Phg0,260°C 1\ NJj
2 S \N
(Vi)
5

Alternatively, a compound of formula (I) can be formed via a phenylacetyl
pyridine compound (IX) as shown in Scheme 3 below. Specifically, a pyridine-
carboxyaldehyde compound (VIII) is converted to the N,P acetal intermediate with
aniline and diphenylphosphite. This acetal intermediate is then coupled to an aldehyde

10 substituted with RS in basic condition (e.g., Cs3COy) to afford an enamine intermediate,
which is hydrolyzed to the ketone intermediate of formula (IX). For reference, see,
e.g., Journet et al., Tetrahedron Letters v. 39, p. 1717-1720 (1998). Cyclizing the
ketone intermediate (IX) with N,N-dimethylformamide dimethyl acetal (DMFDMA)
and hydrazine affords the pyrazole ring of the desired compound of formula (). See,

15 6.g., Bxample 5 below. The pyrazole ring of a compound of formula (I) can also be
formed by cyclizing the ketone intermediate (IX) with an R-substituted carboxylic acid
bydrazide (X). For reference, see, e.g., Chemistry of Heterocyclic compounds 35(11):
1319-1324 (2000).



1 01/ THF, 70CH I i Rh/ NHZ Rh NHZ NWP, 110 C Rh NRI  (VI) DWMF H2NOSC3H
(2) -N DWDVA N Pyridine, MO+~ INN\ R '"NH2 130 CRn/ NNO C - rt -
reflux Rh/~N (VI) 000 K2C®B 0 1~ =1 \~ ~O/ EOH(3) | HO CDI THE N
86 0C OH NEQ2#PRW3F NHZ 0 H O (V1) HC(OWe) 3, Et OH ECT/DS0u004@9z O 100 QO \
N H Ph20~ 1\ N 0 O(VI) 5 Alternatively, a conpound of formula (1) can be
formed via a phenylacetyl pyridi ng, conpound (IX) as shown in Schene 3

bel ow. Spe %cf [ caI ly, a pyridine- carboxyal dehyde compound (VII1) is
converted tfhemes3 N, P acetal internediate with aniline and

di phenyl phosphite. This acetal internediate is then coupled to an al dehyde
10 substituged with R6 in basic condigdon (e.qg. ' gﬁ?nﬁ? ford an

) to
enantine i nt\gggjr\edl at1e(Phoy#{Oparilise hy dr ed to thgyketone i t efmedi ate of
~formula (IX). Jfor rE g ENE BaseSCe: I 7 — (Ra)m)I/NH

Rﬁ
CHO 3. Hai (aq) I Re
(viln (X) )
R5-CO-NHNH, (X)
HCI, THF
A

Another method of preparing the intermediate (IX) is depicted in Scheme 4
below. For reference, see, e.g., WO 02/066462, WO 02/062792, and WO 02/062787.

10 Scheme 4
R
6 1. KHMDS or LIHMDS, THF \ S
RS-CHs - E )
oy NSy O00Hs N R6
| 2 (0 ‘\)/ o
(I}

Some methods for preparing a compound of formula (I) wherein -R-R2-R*R*

is not hydrogen are shown in Scheme 5 below. In reaction (A) below, a compound of

15 formula (T) wherein the 1-position of the pyrazole core ring is unsubstituted undérgoes
a substitution reaction with X-R’-R%-R>-R* where X is a leaving group such as
trifluoromethylsulfonate, tosylate, and halide, e.g., Cl, Br, or I (ses, e.g., Examples 6-
9). Alternatively, 2 compound of formula (I} wherein the 1-position of the pyrazole
core ring is unsubstituted can undergo a conjugate addition reaction as shown in

20 reaction (B) below. As is well known to a skilled person in the art, the electrophile or
acceptor in the addition reaction generally contains a double bond connecting to an



e.g., Jounet et at.,
Cyclizing the
acet al
compound of formula (1). See, 15 e.
a conpound of forrmula (1) can al so
internmediate (1 X) with an R5-substi

ket one i nternedi ate

Tetrahedron Letters v.

39, p. 1717-1720 (1998).
(I'X) withN, N-di net hyl f ormawi de di net hyl

( DMFBR#Roo4/emaBshydr azi ne af fords the pyrazol e ri rgr/o$oedvededesi r ed

g., Exanmple. 5 below. The pyrazole ring of
?g formed by cyclizing t he ket one
it e

d carboxylic acid hydrazide (X). For

ref er ence,

s elgctrog-wthdraming areviproy a gpulle hang egnivgeting 9o dish 35 ¢atbopyl,

1319- 1324( 206fkhe, o¥Eird 084, €.£2833npte 10 below.
-24 Schene 3 (Ra)m (Ra)m 1. DVF N 1.

Rs-CHO, base NIVH N CHO Rs 2. H2NNH2 (Ra)m 3: HCl
0) R5-CO NHaMRunfe¥) HCl, THE A NN (Ra)mNH RO R5

(ag) ORs

(1) 5 Anot her

PCT/ US2004/ 004049
(PhO)2P(OH, aniline X DW 2.

(ML) (11X
net hod

of preparing the internmediate (1X)

is depicted in Scheme 4 bel ow. For

ref erente, see, ij%& WO 02/ 066462, WO 02/ 062792, and WD 02/ 062787.
SN
@ NN X—R-R&-R3-R* (:
A o /N LY
(Ra)m\)LNH (Ra)ﬁ - N__R1_R2_R3_R4
6
R ks R s
) 0]
) [
® //ﬂNH = ~R1-R2-R3-R? AN,
(R T ‘ (R®) N
"R RS _\R1-R2—R3—R4
RS R
U] ()
The -R*-R%-R3-R* group can be further transformed into other functionalities as
10 shown in Scheme 6 below. For example, a compound of formula (I) wherein the -R’-

R%R’-R* group is cyanoalkyl can be reduced to aminoalkyl, which can be further
converted to other functionalities such as heteroaralkyl, heterocycloalkylalkyl, and

carboxylic acid. See, ¢.g., Examples 11-18 below.



10 Schene 4 (Ra)m 1. KHWVDS or LIHWDS, THE 1 6 3 R-CN rN COOCH3 CN R6 2.
(RA)mO (1 X) Sone nethods for preparing a conpound of fornula (I) wherein
-R -R2-R3-R4 is not hydrogen are shown in Schenme 5 below. In reaction (A
bel ow, a cowpeww@26¥ 15 fornula (1) wherein the 1 -po8CTABNMIN4he pyrazol e
core ring is unsubstituted undergoes a substitution reaction with

X-R1- R2- R3-R4 where Xis a | eaving _gEoup such as trifluoronethyl sul fonate,
tosyl ate, and hallde e.g., d, Br;"or | (see, e.g., Exanples 6- 9).

Al ter natlve$‘§‘emﬁ conmpound of for rrul a (1) wherein the 1-position of the
pyrazole core ringfis unsubstituted, carf undergo a conjugategaddition

reaction as sho l\reqpmlon (B)R NHS |[,S I to A tal |l ed
person in the art= P'Fé,% --N'N G‘ept-ma,%’?ﬁ\gi*re add] th-bi, rcg%)lzctl on
general |y conff aitns a doubl El‘?q)nd ecting to an { V\Dl 41%72033

w25 ele X7 oh- wi

PCT/ US2004/ 00 n"(’jr awi ng group or a‘tgeglbl e bond

conj ugat i ng &% groups such as cdfbonyl g Cyano, or nignp. See, e.g., Exanple

10 bel ow. Schene- 5 N~N (A ~ X-R*-R2NR3- %ﬂ:ﬁ!}z\?l/ -,N, (FA)m* | NH
(Ram\- RI - e@?’ B4 Rs R5 Re R5 (1) (1) EtN, GH,Ch
R MNaNg, NH,CI cH
RS DMF, 100°C Ny 5057
o Br-(CHy),-Br =N -H”“
Ry N KzC04, THF ,
\/&N L (Ra)
o
5 -
i R N NH "
S "
H,NOH - el ‘/‘{,N > N
HATU, DIEA (Ra)m . ‘/ _*/,N
DMF, tt 0! R™Y,,
()
Y .
R 0
RS
~ \N‘ ¥t H
[ h
(R,
Y,
5 Substituents at the 2-pyridine ring (i.e., R®) can also be converted into other

fanctionalities. For example, a compound of formula (I} wherein R* is bromo (can be
obtained by employing a bromo-substituted compound of formula (VIII) (Sigma-
Aldrich, St. Louis, MO) can be converted into functionalities such as alkyl, atkenyl,
cycloalkyl and the like as described in Examples 19-22.
10 Likewise, substituents of the R® moiety can be further converted into other

functionalities as well. See, e.g., Example 23. '

As will be oﬁvious to a skilled person in the arf, some starting materials and
intermediates may need to be protected before undergoing synthetic steps as described



NN (B) I~~,N R -R2-R3-R4 ,N (Ra)m5 NFi (Ra)m: NR R5 Rs RS
R-R2-R3-R4 (1) (1) The -R -R2-R3-R4 group can be further transfornmed into
ot her functionalities as 10 shown in Schene 6 bel ow. For exa a conpound
of formul aWoI4iMBein the -R - RZ-R3-R4 group is cydifd: &F%Wn@% be reduced
to am noal VI, which can be further converted to other funetionalities such
as heteroaralkyl het erocycl oal kylglkyl, and carboxylic acid. See, e.g.

Examples 1 004/ PCT/ US2004/ 004049
oo ohowe CoHE %?sg'wﬁ%v%%“g“ gg?\‘f%? %%cﬁlgmﬁk%f CriP R EEYe RSB 1. eN(CHa) 2 \ ~N
T~ xt Rane\OrsimiNSyoiHegs, SphoWlky S ifeffs, Eik., NewBfogk(IM81). (x1 Y 1) a, N yuN (fta)m
() (R)Ym(l) (RA)ym(l) NaOHt3N, C2CICf2 C EtaN, CH2 EtCOH, 1050 5 R5
NaN,, NH4Cl R5 R H

Uses of Compounds of formula (T)

5 As discussed above, hyperactivity of the TGFp family signaling pathways can
result in excess deposition of extracellular matrix and increased inflammatory
responses, which can then lead to fibrosis in tissues and organs (e.g., lung, kidney, and -
liver) and ultimately result in organ failure. See, e.g., Border, W.A. and Ruoslahii E. J.
Clin. Invest. 90; 1-7 (1992) and Border, W.A. and Noble, N.A, N, Engl. J. Med. 331:

10 1286-1292 (1994). Studies have been shown that the expression of TGFp and/or
activin mRNA and the level of TGFp and/or activin are increased in patients suffering
from various fibrotic disoi'de_rs, e.g., fibrotic kidney diSeas’es, alcohol-induced and
autoimmune hepatic fibrosis, myelofibrosis, bleomyéhi—iﬁduced pulmonary fibrosis,
and idiopathic pulmonary fibrosis. Elevated TGFp and/orachvm is has also been

15 demonstrated in cachexia, demyelination of neuroné m inﬁt_iple sclerosis, Alzheimer’s
disease, cerebral angiopat]iy and hypertension.

Compounds of formula (1), which are antagonists of the TGFf} family type I
receptors, Alk 5 and/or Alk 4, and inhibit TGFp and/or activin signaling pathway, are
therefore useful for treaﬁngfa;id/ ot preventing disorders or diseases mediated by an

20 increased level of TGFp andfor acﬁ'{lm activity. Asused here'm, a compound inhibits
the TGFP family signaling pathway when it binds (e.g., with an ICsg value of less than
10 uM; preferably, less thap 1 pM, more preferably, less than 0.1 uM) to a receptor of
the pathway (e.g., Alk 5 and/or Alk 4), thereby competing Wlth the endogenous
ligand(s) or substrate(s) for bmdmg sxte(s) on the receptor and reducing the ability of

25 the receptor to transduce an mtracellular signal in response to the endogenous ligand or
substrate binding. The aforementloned disorders or dlseases include any conditions (a)
marked by the presence of an abnormally high level of TGFB and/or activin; and/or (b)
an excess accumulation of extracellular matrix; ancl/orE () ap. increased nurnber and
synthetic activity of myofibroblasts. These disorders o; disehses include, but are not

30 limited to, fibrotic conditions such as scleroderma, 1d10pattuc pulmonary fibrosis,
glomerulonephritis, diabetic nephropathy, lupus nephntls hypertensmn—mduced
nephropathy, ocular or corneal scarring, hepatic or b111ary ﬁbros1s acute lung injury,

pulmonary fibrosis, post-infarciion cardiac fibrosis, ﬁbrosclerosm, fibrotic cancers,



R DMF, 100C NSO CH T zt N~y COON Br-(CH2k-Br IN \ HV T /xt K2C33, THE
~-N f~-NA (RAm(Ra)m(l) P) R5NNHR " NRS R5 Nxt , N Nr
H2ZNOHHCI N\ N NATO, DI EA (Ra)m'/~N DVF, A (1) (Ra)m R5 ON H OH
(RA)m (1) 5 0B EHBNnts at the 2- pyridine ring (i.e., SHOUPIURL o be
converted into other functionalities. For exanple, a conpound of fornula
(1) wherein Ra is bronmo (can be ob ined by enpl oyi ng a brono-substituted
conmpound of can be converted

into functi bé? e lﬁggogléﬂuﬂ’f)oﬁ n%fﬁ‘f?y‘fnd F‘i?%rﬁ?ﬂms b&%ﬂ‘: %‘g"ﬁP‘kW“ he like as
descri bed i nw]ﬁxlalxpirmveuﬁeaﬁﬁsnt tvith bmkan@&ffcﬁmbh@b%ﬁth&fapéﬁﬁ@umymi ety can
oS 401t | CRBUEL S o e BHORLLORD PB4 5 ™ ©
material s anidducedsoarringdichidin sorsjeahmibebidns, larinpotahg ehdebripfyaestenssisler goi ng
E}é-?-} Bgtfbg 4/5 8823 é%aré’a%%féﬁf%ﬁv\% 1% 91931 o%Z t%?ﬁ?amfest in patients with progressive
cancers. Studies have shown that in late stages of vatious cancers, both the tumor cells
and the siromal cells within the tumors generally overexpress TGFp. This leads to
stimulation of angiogenesis and cell motility, suppression of the immune system, and
increased interaction of tumor cells with the extraceltular matrix. See, e.g., Hojo, M. et
10 al., Nature 397. 530-534 (1999). Asa restlt, the tumors celis become more invasive
and metastasize to distant organs. See, e.g., Maehara, Y. et al,, J. Clin, Oncol, 17; 607-
614 (1999) and Picon, A. et al., Cancer Epidemiol. Biomarkers Prev. T: 497-504
(1998). 'Thus, compounds of formula (D), which are antagonists of the TGF[S type I
receptor and inhibit TGEFp mgnalmg pathway, are also useful for treating and/or
15 preventing various late stage cancers wluch overexpress TGFp. Such late stage cancers
include carcinomas of the lung, breast, liver, b111ary tract, gastrointestinal tract, head
and neck, pancreas, prostate, cervix as well as multiple myeloma, melanoma, glioma,
and glioblastomas, |
Importantly, it should be pointed out that because of the chronic and in some
20 cases localized natute of disorders or diseases mediated by overexpression of TGFp
and/or activin (e.g., fibrosis or cancers), small molecuie treaiments (such as treatment
di;closed in the present invention) are fa\}oyed for long-term freatment.
Not only are compounds of formulé‘ (D) useful in treating disorders or diseases
mediated by high levels of TGFp and/or activin activity, these compounds can also be
25 used to prevent the same disorders or diseaé.es. 1t is known that polymorphisms leading
to increased TGFP and/or activin productibh have been associated with fibrosis and
hypertension. Indeed, high serum TGFp ieirels are correlated with the development of
fibrosis in patients with breast cancer who"ﬁave received radiation therapy, chronic
grafi-versus-host-disease, idiopathic mterstmal pneumonitis, veno-occlusive disease in
30 transplant recipients, and peritoneal ﬁbrosm in patients undergoing continuous
ambulatory peritoneal dialysis. Thus, the levels of TGFP and/or activin in serum and of
TGFP and/or activin mRNA in tissue can bq measured and used as diagnostic or

prognostic markers for disorders or diseases mediated by overexpression of TGFp



-27 above. For suitable protecting groups, see, e.g., T. W G eene,
Protective Groups in Oganic Synthesis, John Wley & Sons, Inc., New York
(1981). Uses of Conpounds of forrmula (1) 5 As di scussed above, hyperactivity
of the TGFWOM#HN3P3%| gnal i ng pat hways can result in RIAS3W4/PMMISi ti on of
extracel lular matrix and increased inflamatory responses, which can then
lead to fibrosis in tissues and organs (e.g., lung, kidney, and liver) and
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nyel of.i bro 0y Ci duc r05| and athic

pul monar y T‘E%‘E)% % r}éf ﬁt %Q%%ﬁ%&%l‘é ?PSF’S’lsﬁ%f’%“{;’i’stolg‘H n 15

denonst r at a@ts: 'mwaa m@%)anewmek alr;aepeamogfzme@sr mwy?),mabvldmk@ sclerosis,

Al zhei nmer’ Ger eb | n rtensi on. Conpounds of
fornul a (I) Slcﬁsg%”& @nq?’g%g’kgrf% E‘Y‘H%EW é‘ﬁﬁe} vpe | receptors, Ak
5 and/ or Al{Vasé'aeimdlagjnhﬂb5$0-55@1:99a)ﬁd/ or activin signaling pathway, are
therefore useful for treating and/ or preventing disorders or diseases

medi ated by an 20 increased | evel of TGFP and/or activin activity. As used
hereil®s, a mmmnﬂc&hﬁmdstdﬁuﬁﬁ%mf am |y signaling pathway when it binds
(e.g., with an | e of t han er abl | ess, than 1 pM
more pref er abl yAS Cﬁ 3?#: Elid oA ﬁ%@%%lsjﬁ%%%fwﬁfhm }/ BLORRES (e. ., AlK
5 and/ or + Alaktheipeutidieffoetin thompeidipatenti Rop a thepdnd oferiouls (1), lah giat(s) or
substrate(s for bi ndi on the tor and reducing the ability of
35 the r oo dbtoan BT pEs i ahar L el et {FESegndom ONIPAREE"t o ¢ he
endogenous dbmgamﬂmglkg) sﬁfﬂmﬁvee&oeesmﬂndlsm@ry 'Eblﬁceérﬁn’eéh?ﬂtobﬁkﬂtéddi terders or

di seases |ncI n ons nark prese of an abnormal |y
hi gh Pevel 967 17 ok b ntebn, chiPR P gt oo BB SBEIEEE i e § o of
extracel | ulcarusmtmﬂnqtheaﬂﬂfapeuu@u)aataanm inclndiag adt of othethemptic sgentshetic activity

of nyofi brobd/a S| atlonhtﬁgrgpydl sorders or diseases include, but are not

Compounds of formula (I) can be administered in any manner suitable for the

administration of pharmaceutical compounds, including; but not limited to, pills,

20 tablets, capsules, aerosols, suppositories, liquid formulations for ingestion or injection
or for use as eye or ear drops, dietary supplements, and topical preparations. The
pharmaceutically acceptable compositions include aqueous solutions of the active
agent, in a isotonic saline, 5% glucose or other weli-known pharmaceutically
acceptable excipient. Solubilizing agents such as cyclodexirins, or other solubilizing

25 agents well-known to those familiar with the art, can be utilized as pharmaceutical
excipients for delivery of the thera;ieutic compounds. As to route of administration, the
compositions can be administered dr'_ally, infranasally, transdermally, intradermally,
vaginally, intraaurally, intraoculatly, buccally, rectally, transmucosally, or via
inhalation, implantation (e.g., surgibé’lly); or intravenous administration. The

30 compositions can be administered to ‘an animal (e.g., a mammal such as a human, non-
human primate, horse, dog, cow, p1g, sheep, goat, cat, mouse, rat, guinea pig, rabbit,
hamster, gerbil, ferret, lizard, reptlle:,;or bird).



30 limted to, fibrotic conditions such as scl eroderma, idiopathic pul nonary
fibrosis, glonerulonephritis, diabetic nephropathy, |upus nephritis,
hypert ensi on-i nduced nephropathy, ocular or corneal scarring, hepatic or
biliary fiW0o38M897208cute |ung injury, pulnonary fibr PETS2PHMP N1 ar cti on
cardiac fibrosis, fibrosclerosis, fibrotic cancers, W 20041072033

PCT/ US20041004049 -28 fibroids f broma, fibroadenomas, and fi brosarconas.
Q her fibrotic condl ions for mhlgh(frevent ve treatnent with conpounds of

fornula (1) canCRARREUYKemapwds ofdomma (ropn by skipiered FuroaimelPntAlr apy- i nduced
fibrosis, @hem@ebmwggaiwﬂﬁeﬁmﬁnmeqs}f@mgﬁﬂﬁ@gﬁ by or fdagiiged scarring
c

i ncludi ng surgic i ons m nect.omny, oronary restengsis. 5

I ncr eased 'P@%P%@f "HW °i31§a]d11¥’ ﬁséﬁﬁdﬁ‘?rﬁmﬁ%rrﬂr?%gsﬁ“’f’ RANGEHE) BTy ofpt h
progr essi Vealiffe@nfREBnislofdétRe, B 1@*&@%seta@adtsinaua@4n§m¥n§iﬁes of various
cancers, both the tunor, cells an he stronial cells within the tunors

general |y GURYCEIS cRg@eelpitors, nppsterqid sieeoid ati-igflamptany; agspth pndingi ogenesi s and

cel | nmoti | ichsothdiipRnies ot Rbialbn, bétRell AMERs thShE. m@rl%andwlﬁga&ed interaction
of tunor cells with the extracellular_matrix, ,. R0jo, M et 10 al.

Nat ure 397 30'5*@50%@@6(3%0@}@5 58p &P B»@H%'Tpﬁﬁﬁ“@@wgo%c%ne nor e
I hvasi ve mr&&lﬂé}g organs. See, e.g., Maehara, Y. et at,

J. din. Onco% 17 607- gﬂf 1999) abpﬁ Picgon, A et at., Cancer Epi dem ol .

Bi omar kers Pr evIbeinvengoen gyseribeg jpsthe r?ﬂ%‘n@f"s pisichde aot( ), which

are gpt agoﬂirrﬁﬁtﬁeQ:Bpédiﬁhér%hbﬁ/ﬂ@cﬁbed&ﬂﬁ@&hﬁfs and inhibit TGP signaling
and/ 15 preventing_various |late

pat hway, are al so usef for treatin

stage cancers whyRtesis ? ‘i f%@}ﬂ?a@%ﬁ &P@dﬂgﬁ%nﬂl,%?nﬂtf&@’wl ncl ude

car ci nomas s@éam&sa;hkmagabcb,eeast, liver, biliary tract, gastrointestinal
tract, head and neck, pancreas, prostate, cervix as well as nultiple

nyel oma, nel anoma, glioma, and glioblastonas. Inportantly, it should be
poi nted outgxaiple Hecause of the chronic and in some 20 cases localized
nat ur e of églogr ers_ar_di seases nedi ated by overexpression of TGP and/or

activen (e. o-prprthd3H-gyingzolipdrae syl | ol ecul e treatnents (such as
treatment di scTesestutioh df® gpir@S@N0 minRTLiadido-Bidobeany 6t &dd fnaxool ong-term.
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di sorders

one portion with stirring to give a brown mixture. This mixture was heated to reflux
for 3 hours and allowed to cool to room temperature. 19 mL (38 mmol, 2 equiv.) of a

20 2.0 M solution of methylamine in THE was then added to the mixture, which resulted
in some gas evolution. The resulting mixture was heated to reflux and stirred for 2
hours, allowed to cool to room temperature and concentrated in vacuo to a
purple/brown oil, This oil was dissolved in ethyl acetate, washed three times with 1N
NaOH, twice with a 5% citric acid solution, then brine, dried (Na,SOy), filtered, and

25 concentrated to a purple solid. This solid was dissolved m hot EtOH, to which water
was added until turbid. The reaction mixture was then cdol_ed at 0 °C overnight to give
a precipitate. The precipitate was isolated by vacuum filtration, washed with water, and
air-dried to give 2-amino-S-iodo-N-methyl-benzamide. Addition of water to the filtrate
led to additional precipitate, which was similarly isolated. Total yield of the two crops

30 was 4.55 gram (16.5 mmol, 87%) of Zéamino:S-iodo—N-methyl—benzarnide as a pale
purple solid. "H-NMR (300 MHz, DMSO-dq, 5): 8.25 (1H, ), 7.71 (1H, 5), 7.36 (1H,
d, 8.7 Hz), 7.57 (38, m), 2.69 (3H, d, 6 Hz); m/z =277 [M+ HI", 246 [M-NHCH,]".



medi ated by high levels of TGFP and/or activin activity, these conpounds can
al so be 25 used to prevent the sane disorders or diseases. It is known that
pol ynor phi sns | eading to increased TG-P and/ or activin production have been
associ at ed WPEH4PT2PBosi s and hypertension. | ndeed, hPGHUSHWIMHORGFO | evel s
are correlated with the devel opment of fibrosis in patients with breast
cancer who have received radiation #herapy, chronic

graft-versus-host-di sease, |diop t%’c interstitial pneumonitis,

veno- occl usi ve dP&@S98Eon of 2berpps({Snmak of Lamigpdripdo-Napehylbenswifeal fi brosi s
oVB s of TP ot e G 1 TRNA i1
ti ssue can %‘é‘”ﬁ@i“g PRY Sy 8&“%1%0?%5&’%@?{1'85&%@%9%?’@Iﬁ‘alr kers for
PCT/ US20041 000000 229 S0b1 or S0t Lo B ool vt pil i 1 the gene for
TGF(3§t2hat ]tfé‘iegmlﬂe"é??{éwﬁ?l@&h‘%{ﬁ Bigring sfor %S\Eg@i‘éﬁ‘ﬁﬂgﬁ‘m&@‘?\?f’ﬁ‘m&an al so be
used in pr etcahd dgr. ST tibDdNiHoY vadtHdh Sevlddans peiired #lloIBOHESice WGy €. 0.,

Bl obe, G C et al., N &fgl J. Me 342@%382&.13 50- _1338,412000 ., Matsuse, T.
et al., Am 0 Frodegeayimmediat progprtate.glhy supgratant yaspeuprglips& pithpatpaled S et al., 5
Bi ochem  Bi WHyO; sofdéign (a6OIBImIZ0 The il whé fholetk B¢ yacubliiuion, vashet al, Am J.
(1997) PaubBulRr widpipdted  iyg 40 gl ofl e Fewtt Sqo 045 (1997): and
Sugi ymima, MnetByjl-33L quindzaifd-4-0f dsQihOfYy sbikd. 'HRRNIOE80 (RO 8hc1,18): Adni ni strati on
of Conmpounds of formula (1) As:defined above, an effective anount is the
amount  whi chd €8y 8c%i94 8 DoB-L0AFe A B 4HDNLARPELHI 87860 BH. 1wzt r eat ed
patient. Foyg7y ound of formula (1), an effective amount can range from
about 1 ng/kg to about 150 ng/kg (e.g., fromabout 1 ng/kg to about 100

ng/ kg). Effective doses will also vary, as recognized by those skilled in

the 15 art ,E_ﬂﬂg_ant on route of adm nistration, excipient usage, and the
possibility 0 Co-usage with other therapeutic treatnents including use of

ot herl3t her apladerlb2difeardoll ardpBidi¥adi ati on therapy. Conpounds of formula (1)
can be admi ni st gb@doluBorPéi RAA.S Siot)ARD i 5-{da8pyridine in'S mL dry

DMF under N2 was added 5 mL (excess) of DMF-dimethylacetal (Sigma-Aldrich, St.
Louis, MO; 5,x 1 mL ampules) and the resulting pale yellow solution was heated to 80

OC with stirring for 2 hours. The solution was then allowed to cool and concentrated ir
| 20 vacuo to dryness. The resulting yellow crystalline formamidine, N'-(5-iodo-pyridin-2-
y}-N,N-dimethyl-formamidine, was used in the next step without further purification;
'H-NMR (300 MHz, CDCIQ, 3): 8.37(s, 2H), 7.73 (dd, J =2 Hz, 8 Hz, 1H), 6.74 (d,J
=9 Hz, 1H), 3.07 (s, 6H); m/z: 276 [MHHI+ '
To a solution of N’—(S-iodo-pyridin—2-yl)-N,N-dimethyl—formamidine in 8 mL of

25 methanol was added 0.84 mL (10.4 mmol) pyridine and the resulting solution was
cooled to 0 ©C under nitrogen gas with stirring, To this solution was added 0.66 gram
(5.9 mmol) hydroxylamine-O-sulfonic acid to produce’a pale yellow suspension. This
suspension was allowed to warm to room temperature, then heated to reflux to give a
vellow solution. After 16 hours, the solution was allowed to cool to room temperature,

30 - during which time crystals begé.n to form. The mixture was cooled to 0 oC (ice bath)
for two hours and the crystals were filtered off. After washing extensively with water,
the crystals were air-dried to giire 0.7:4 g (3.0 mmol, 67 %) of the title compound as




adm ni strati on of pharmaceutical conpounds, including, but not limted to,
pills, 20 tablets, capsules, aerosols, suppositories, liquid fornulations
for ingestion or injection or for use as eye or ear drops, dietary

suppl enent 30 ¥P7208pi cal preparations. The phar nacelGTEE2INHEept abl e
conpositions include agqueous solutions of the active agent, in a isotonic
sal i ne, 5@6glucose or ot her mell-%% pharnaceutlcally acceptable

exci pi ent. Sol ent rins, sol ubi l'i zi ng
25 agents W%ﬁrﬂfb\ﬂhﬁt‘g“? éﬁf@}l‘ﬁi %@Ww@&ﬁe‘ba?@ (]c,}&ﬁl @831H| i zed as
phar maceut isgal71 (H—X,Cﬂdpl.emzsg.i‘HE),dﬁV(l\l—EHyQ.B)HzI,hﬁz vhemapgpt i ¢ conpounds. As to
mute of admnistration, the conpositions can be adm nistered orally,

intranasally, transdermally, intradermally, wvaginally, intraaurally,
i ntraocul arfixgmplccal 'y, rect ally, transmucosally, or via inhalation,

i npl aptatiq ravenous adm nistration. The 30
corrpogl ti or?rs} é%laq‘b%ha(%ﬂgﬁft @Jsf“é)p imal (e.g., a manmmal such as a
human, non- hurrmmmrddmpmndhmgﬁpard@@,de@@i%diﬁimamﬁlbmmggeﬁﬂmmat, nmouse,
by ) W SR dmothitaceal 10 M- dimefiaceviie et ssB8Rbo04040 " - 30
Opti onal | ydmamspawmmmm ﬁfl’iémb@réctu):t@@rr?ﬁﬁlm( B, 32%);@drefyrﬁﬂéﬁtﬁﬂl-unc'[i on wth
one or nore 0O that inhibit the TGH(3 signalin at hway or treat
t he corre§B]8FFH a% Ih‘iﬂ%%?&lﬁ%%@ﬁ% §B @G 7= f%@r@rgﬁg{d of Bgr essi ve
cancgps) by mey mef 118, 7.4 diey entuz®abam)s13dE, #olhemeofxamt es of these
agents include angiotensin 5 converting enzyne i nhibitors, nonsteroid,

steroid anti-inflammtory agents, and chenotherapeutics or radiation, as
wel | as agehfpldmt antagoni ze Ilgand bi ndi ng or - activation of the TGF(3
receptors 3.receptor antibodies, or antagonists

of the TGZ(ﬁﬁ’t%Wé"aPFﬂ‘lyég% ]B'I‘%z" Gﬁa%alp&vsm on will be further described in
the foll ow ng ekkewiseIhe tWhicehpsiadRak reﬂ;ﬁ‘ed asmbgcnbmbsmﬁlgqu(tshe i nvention

described in the c|ains. nthelso of fornmula (VYl) is

descr?Pbed |n?1ml%3<§ﬁ‘ﬁ1”8§ ~BROMO AR, § %‘F&% E@mﬁ@ le A
2-amino-~5-iodopyridine. Yield of product was 0.44 g (2.0 mmol, 39%) as fine, white
orystals. "H-NMR (300 MHz, CDCls, 8): 8.34 (s, 1 H), 7.65 (d, /= 10 Hz, 1 H), 7.55
(d,J=10Hz, 1 H), 2.95 (s, 3 H); m/z: 213 [M + HJ",

20 Example E

7-Todo-4-methyl-3,4-dihydro-1-H-benzo[el [1,4)diazepine-2,5-dione
To a solution of 1.0 g (3.8 mmol): 2-amino-5-iodobenzoic acid in THF was

added 0.925 g (5.7 mmol, 1.5 equiv.) N,N'-carbonyldiimidazole with stirting and the
pale yellow solution was heated to reflux for 3 hours, then cooled to ambient

25 temperature. To this solution was added 0.7 mL (4.0 mmol) diisopropylethylamine
and 0.875 g (5.7 mmol) sarcosine ethyl ester hydrochloride; The resulting solution was
heated to reflux and stirred for overnight. After cooling and concentrating in vacuo, the
residue was dissolved in ethyl acetate and washed with 1N NaOH, then 5% citric acid
solution, and brine. The organic layer was dried with Na,SOy, filtered, and

30 concentrated to a yellow oil. This intermediate, [(2-amino-5-iodo-benzoyl)-methyl-
amino]-acetic acid ethyl ester, was used in the next step without further purification.
363 [M+HH]', 318 [M-OEt]", 317 [M(cyelized productyHH]".



15 6-1o0do- 3- net hyl - 3H qui nazolin-4-one To a solution of 5.0 grans (19.0
nmol ) of 2-am no-5-iodobenzoic acid in 200 nL dry THE was added 4.6 g (28.5
mmol, 1.5 equiv.) of N, N -carbonyldiimdazole in one portion with stirring
to give a BYOWHARREure. This mxture was heated to rREWVYRILOYP3 hours and
allowed to cool to roomtenperature. 19 nL (38 mml, 2 equiv.) of a 20 2.0 M
solution of nethylamne in THE was; st hen added to the m xture, which resulted
in sone gas evo ut i resu mxt s heated to reflux and
stirred for DHFET t‘%‘#ﬁ\%@ﬁ“‘{ o;’é’ggf’ '1283’1 V\f FagtR a8 dEhYl concent r at ed
in vacuo t@starmpdmml ﬂmomamdeu.o.ﬂgisﬁmél) K@(sophnamlrmthng@u@mm acet at e,
washed three . tj oMM t .N tw,ce with 5% citric acid solution, then
brine, dri g‘aatﬁ\ﬁggén)w}tﬁfmé%%ﬁb%hﬁdh‘i%m%ﬁ?:%ﬁ‘fervﬁsé’a‘ﬂf conaspiaide solid. This
solid was dtes0d wadjthbmsiﬂnéwﬁtﬁliﬁohaih&\h@hIM-IcelrandWHQCIQ.anrgmtd | turbid. The
reactLon mxture was then cogl.ed At r ni recipitate.

The pPeci pid! g{\gas\ﬁg}%arzftgu{;ﬁla?cgwﬁb]gaﬁgtgggﬁec}” ‘f %&qteag%%y%la vﬁa Ywat er, and

alh r-]d_r: ed ts&dgl%?sﬂhﬁﬁfgﬁ&arﬁedm;i@mhﬂOﬁtﬂﬁbolanbﬁﬂmmedﬁnolwmbr@ﬂhﬁé Watler tg
the filtrat to i tjonal precipitat s simjarly isolate
R R e

of 2- am no- Briedidqeivd-Orat it I6-ruesiz48%)de e sitlapahmund sy 40l off-wiite sdlid. - NVR (300 MHz,

w200 (S alg it sl sl iR sk adebal i Sviboos 072058

PCT/ w2004 /7304845 9 H3 1 HIS. 86 6P} 3.0 (s FH)An/e: UI7INE- Hﬂ/z 2 mol )
of t - am no- 5-i odo- N- net hyl - benzam de in-20 nL of was added '6 ni

(excess) of trimethyl orthofonnate with stirring to 'give a pale brown
sol ution. Egaﬁlbiesg sol ution was added 1.0 nL (catalytic)-of 4 NHC in
di oxane to ve alj -col ored precipitate shortly after addition. The
m xture wa$-18derdppathe ﬂ“if_%’heefor overnight with stirring during which tine

the reaction m Xis; 1@&&@@(@7@@&@)1 bﬁoxﬁ%ﬂé@&aﬁdﬁnﬂm@ﬂsm&ﬁen cool ed

Cupeffat ant LB e S PR SeRGHRSERDout 5 )|

The solid wagedtsgbat aph Rled BB With ﬁﬂrhﬁg RF & Bfurs, \ﬂ%ﬁfw@led wlmhat&vaztygm and

air-dried to give 9 mml . .68% of_the product 6- do-3
formation. 'the tgrc(was concentrated n vdcuo. The residue was suspende in

water, filtered, washed with additional water, and air-dried to produce 0.4 g (1.4 mmol,
82%) of the title compound as fine, white needles. 'H-NMR (300 MHz, CDCls, 8):

20 8.82 (d, /=2 Hz, 1H), 8.55 (d, /=2 Hz, 1H), 8.07 (dt, /=2 Hz, 9 Hz, 1H), 7.67 (dd, J
=3 Hy, 9 Hz, 1H), 4.18 (s, 3H); m/z: 287 [M-+H]".

Example G
6-Yodo-4-aminoquinazoline

25 A suspension of 0.5 g (1.7 mmol) 4-chloro-6-iodoquinazoline (Davos Chemical

| Corp., Englewood Cliffs, NJ} in 10 mL of 7 M ammonia in methanol was heated to 70

°C in a sealed tube with stirring for 90 minutes, then cooled to initiate crystal
formation. The mixture was cooled to 0 °C, filtered, washed with cold methanol and
then petroleum ether, and air-dried to produce 0.39 g (1.4 mmoi, 82%) of the title

30 compound as a white solid. 'H-NMR (300 MHz, DMSO-ds, 8): 8.64 (d, J= 2 Hz, 1H),
8.39 (s, 1H), 8.07 (dd, /=2 Hz, 9 Hz, 1H), 7.85 (br s, 2H}, 7.43 (d, /=9 Hz, 1H); m/z:
272 [M+H]".



10 net hyl - 3H qui nazolin-4-one as a light gray solid. 'H NWVR (300 MHz, CDC13,
6): 8.63 (1H, s) 8. 04 (IH s), 8.00 (1H, d, 8.4 Hz), 7.43 (1H, d, 8.7 Hz),
3.59 (311, s); M+H] +, Exanple B 15

6- 1 odo-[ 1, 2, 4]“(9?081"2‘8?0& 1,5-a] pyridine To a solution of 1PEERUHIMA495 nnnol )

of 2-am no-5 | odopyridine in '5 nL dry DM under N2 was added 5 nL (excess)
of DMF-di net hyl acetal (Sigma-AldrichgySt. Louis, MO 5, x 1 nL anpules) and
the resul ting_pal | I ow sol ution vvas heated to 80 OC wth stirring for 2

hours. The so%ﬁﬁas then allowed to cool and concentrat ed in 20 vacuo to
dryness. The rldeddﬁyiﬁg[l;!ed]pm\hnidw&toaél I ne formam di ne, - (5-1o0do-pyri di n- 2-

St ficati o v RRRBERPEES B Shop -l S Tm R amﬁ?%gﬁ%%“rf "2 e
8 Hz, 1111), €mibd) dfehaldnic acldQ:yHmmdmeyh@n@é’ste(rm ctbedbd) wasrddded ]2%6L[9M+H +. To a
rsnce)!t ﬁglngln o N&’&é@ : Og@ﬁlp%@ %%atzm}ﬁlt?: B%? {Tgslthgeée %ngo'zaﬁgvf"es St 8 ghg:;l lCJ)I i on
was cool ed t esstltingpalngkiiownbintiegegaia seflux tahd &t solvénhgras didillet & tcsgztmal on was
added 0. 66 gr idto

) m I [.OX - O.sul fon| roduce's pal e
yel | ow sus pengfl%%.g’alﬂv oh ﬁgap%‘ﬁgas Xon&éue@?rl?g\%ﬁﬁfsommﬁ ?XePt ce?sggm t enper at ur e,
t hen heated tdlsﬂihhg,landﬂms@id\neasa:oolycbidd(dmdmddun hatrucetdditride to bbrehanoraage t he
sol uti on was aIIovve cool om tur 30 durin ch, tinme
crystals begaﬁoht‘tbonf oP) ﬁgg’r%a%tpﬁ(e W\/&gs énd‘e - YAl ‘g W§ t?{):‘d for two
hours am@ t heoﬁ‘ray@teaﬂys:aﬂwdef‘rdm hde&rmmlemlfrodmzeg (mmknohgat%ﬁﬁqgﬁ-n@oy W th
water, the cr .asvver Al s dr t 0 .0} of t he
title conpoung é\é&‘ F}l%@gj %ﬁﬁ%ﬁ?gﬁﬁ?ﬁQ é%g’ﬁe W?‘lf ne, off-white
needl es; |H ch@aa&s b whiGRIARent<d ) H-MB 3 G0 MH2z, 0D CIR. 8381 (81(H, /=33, 7. 71( 1H,
dd,1.2H29 7 (1H.. d... 9 C5
6- |1 odo- 2- net h% H@) %Zél?it i‘ztazo ]i)’ %g%ﬁér—@ﬂzngiﬁﬁ& M%zﬁ%%s
prepared as des6id,oed iz 1Ex,am1 (8 GBS/ By S BVIRHTN, N-
15 In a 100mL flask was heated 10 mL phenyl ether to reflux (using a sand bath)
with stirring. To the pheﬁyl‘_ ether was added 1.0 g (2.7 mmol) of 5-[(5-iodo-pyridin-2-
ylamino)—methylene]—2,2;dﬁ1;ethy1-[1,3]dioxane-4,6-dione in one portion to produce an

LI)

orange solution. This solution was stirred at reflux for 15 minutes (color darkened
during the period). The sdluﬁon was cooled to room temperature and ditated with

20 about 100 mL hexanes to give yellow/brown crystals. These crystals were filtered off
and dissolved in hot 95% ethanol, filtered, and cooled 10 0 °C. The resulting vellow
crystals were filtered off and air-dried to give 90 mg of the title compound. The filtrate
was concentrated to a yellow solid which was >95% title compound by HPLC.
Combined yield of title compound was 320mg (1.18 mmol, 44%} as a yellow solid.

25 'H-NMR (300 MHz, CDCls, 8): 9.33 (d, J=2 Hz, 1H), 8.29 (d, /=7 Hz, 1H), 7.89
(dd, /=2 Hz, 9 Hz, 1H), 7.43 (4, /=9 Hz, 1H), 6.49 (d, /= 7 Hz, 1H); m/z: 273
[M+HJ". For reference, see, e.g., U.S. patent number 3,907,798,

Example I
30 4-Bromo-1-methexyisogninoline
A solution of 0.5 g (2.1 mmol) 4-bromo-1-chloroisoquinoline in 10 mL (5
mmol) 0.5 M sodium methoxide in methanol was heated to 70 °C for overnight with
stirring, then cooled to a4mbient temperature and dituted with 30 mL water to produce



di met hyl acet am de di met hyl acetal .in 10 nL N, N-di net hyl acet am de i nstead of
DVF- di nethyl acetal in DVE, Yield of product was 0.5 g (1.9 mmol, 22% as
very fine, tan colored crystals. '"H NWR (300 MHz, CDCl13, S): 8.73 (d, J=1
Hz, 1H), 7.63YRR¥J2330 171y 9 Hz, 111), 7.42 (dd, J=1PGHUS2M4pA0491) 2. 58
(s, 3H; mz: 260 [ M+H] +. Exarrple D 6- Br onp- 5- met hyl - 11, 2, 4] tri azol of

1, 5-a] pyridine Likewi se, the title cggpound was prepared as described above

using 1 g (5.3 .15 r ono- 2- d in Al.dri ch,

s "Poui &, Noforfo Bl e R, aﬂfwﬁw‘? THSBOT s A Eiish BB s 0. 44
g (2.0 rrrml 39¥ed adthiwatee, andhirideied ©rpysined G44 g (-Nivinol, 381) dfthe titleDC13, 8): 8. 34
| ,7.65d =10 i L7 =10 . 95 , 3 ;

Eﬂsz: 2';_% [1vl cglglpﬁ%gail s W. ﬁ%ﬁégogd ‘f?-ﬁw{_floo 11’1}112, Cjﬁ%la, g): |?5'225 (3, .P=8£-I§, H

7- llodo 4- rr]?t Qum,&mgaimpmﬁ;(a;ﬁsmmg[';a]v%(t%%di Ezeaﬁa;gﬂgn@&iémﬂ ngad
solution_o -am no-5- obenzoic acid In was adde
0.925 g ?5.7 H%D?Hgﬂl}g"ggﬂsxﬁl‘ﬁlﬂﬁ%a[% yl diimdazole with stirring and the
pal e yel |l ow sol uti on was heated to reflux for 3 hours, then cooled to

anbi ent 25 tenperajure.. To t

di i sopr opyl et hyl ant¥fhetigpgpe uﬁ??S g u%‘i’?% ?’gagc@gﬁﬁgo‘{?t“%‘i’gﬁoﬁld)

hydr ochl ori de.jnﬂihprepﬁsmﬂntdfﬂg;tm@lcuhp@mmw heat ed to reflux and stirred for
overnight. After cooling and concentrating in vacuo, the residue was
di ssol v in iihél alcetate and washed with IN NaOH, then 5%citric acid
sol ution; . and The organic |ayer was dried with Na2SO4, filtered, and
F((J concentr at ed X nﬁmui) q@ikioRalin-6-FRpyirazol-BEilRiGicR] dimethylamide g
2- am no- 5-i odo- benzo etlc aci ester, was use
in the next step \M%Przﬁl?%’ls f@%ﬁ%?"%?’?%%ﬁ?ﬁ" ég[(ﬁhsf%’ 318 [ M CEt] +,
317 [Mcycli z@mmmm&mwﬂﬁw 072033 PCT/ U820041004049 -33 To a
solution of [(2- a | - nQ cet]. |d ethyl ester
in 50 nL ethanol %aﬁ '(%’308 Qgg%)%m%l ﬁ?ﬁ“’ﬁ%&ng’ uI ting
suspensiign h@ﬁpeﬁbnbmﬁﬂxﬂmsbhteﬁan|wagad@d 196 hau62 4]&&1@0191 Bﬂtﬁ@v)“ﬂth ure was
cool ed,

concenty aclrous hydrazine with stirring to give a pale yellow solution. This solution was
heated to reflux and stirred overnight, then concentrated to give a tan-colored solid.
The solid was then crystallized from ethyl acetate/hexane to give 8.06 g (55.5 mmol,
98%) of 2-(1H-pyrazol-3-yl)-pyridine as tan-colored crystals. "H-NMR (300 MHz,
20 CDCls, 6): 11.69 (brs, 1 H), 8.66 (dd, J=1 Hz, 5 Hz, 1 H), 7.76 (4, J =3 Hz, 1 H),
' 7.74 (s, 1 H), 7.66 (4, J =2 Hz, 1 H), 7.23 (, J=9 Hz, 1 H), 6.81 (d, J=3 Hz, 1 H);
miz: 146 [M+HJ".
(h) 2-(4-Iodo-1H-pyrazol-3-yl)-pyridine ‘
To an ice-cold, stirred solution of 3.0 g (20.7 mmol) of 2-(1 H-pyrazol-3-yl)-
25 pyridine in 25 mL dry DMF was added 4.66 g (2077 mmol) of N~iodosuccinimide
(freshly recrystallized from dioxane/ether) in portions over 10 minutes, The resulting
orange solution was warmed to room temperatare, then heated to 90 °C overnight with
stirting, after which the solution twrned dark orange. The solution was partitioned
between CH,Cl; and saturated NaHCOs solution. The organic solution was washed
30 twice with saturated NaHCQs, once with water, then brine, and dried with NazSOQ..
The filirate was concentrated and the residue was recrystallized twice from
ethanol/water to give 3.77 g (13.9 mmol, 67%) of 2-(4-iodo-1H-pyrazol-3-yl)-pyridine
as fine, beige-colored crystals. H-NMR (300 MHz, CDCl3, 8): 11.50 (br s, 1 H), 8.64



I n vacua, and the residue was partitioned between IN HCL and CH2Cl12. The
organic 5 layer was separated, dried with Na2SO4, filtered, and concentrated
to a yellow, foa solid. This solid was slurried in a snal|l §<5 nL) anount
of et hanol aW(ﬁ”qu%@ 5ulting solid filtered, washed witH USRI ice-cold
met hanol and then water, and finally air- dried to give 0.52 g (1.6 mmol,
43% of the titIe corrpound as an offaghite solid.."H NWR (300 MHz, DIVISOd6,

f)H) 1322 Eg i% 36&%4951%%#@%2;& IZIZ§7H)(9|69‘J_ 9 Hz,
6- | odo- 4- net héxy W?é)z(aﬂallr'relﬂAﬁ%ééﬁmférﬂ Bf[MO’fE]g (1.7 mmol)

4-chl oro-6-io0 D3\ ]Egiglewood Adiffs, NJ)
in5 nL of O. ggjﬁllw {'}gﬁ)h*net ﬁ\i}ggaz?%@fn% ano M%E@gat to 70 Cin a seated
tube with stirringldeolutionehi?.46 gs{hbmmobel edd-iagoil - RW@D@-&'})W{I@E inf or mat i on.
The m xtuy %ﬁﬂ r n water,
filtered, vva\é\ﬁg%%ﬁ ggéa??%dnﬁ Ml%;(?ée)trnmw%cf §§1?9§?%§t0 produce § 4 g (1. 4
mol , 82% otoglvﬁeamalw@omdpmdheﬁswmeoledm&@anééalnﬁs(%'ﬁ!rmxmwm(soo Mz,
CDClB, 8 dt, J= 2
2, o o, 11y A e PN gty tighacRas o oy o 10yl e |

[ M+H] +. Exarrpbfel10®somgm’@sﬂhmwtmmﬁammfnmer@sreﬁthm@dmmﬁmf 0.59g (1.7
1) 4-chl . d aiff
N0y 1n 10 i ST AARAEL e RalE R CR H) £t Pl RIAIRES O 60 ube

NJ) in 10 ni o¥ 7
with sti@ri nnga@Haglenhmlmwglﬂed,lﬁlﬁqfed@m eotroqriyaterh Ihea‘p%dt@mtiasolveﬂ@m mat i on.

pot ol sum ot har e SPRERILA el apeloicEilt s BRUGRAIY | S R e B BER” e
:[]I_t IzeHgolclii;)rrpahﬂﬁih%ﬁs)hégWM%heﬁdmhgnadmmmﬂmﬁm@giﬁea@)le 8. 64 (d
743 (4 e %géegﬁlgréx %ﬁ@ﬁlu%% entrlté:i nt 28‘%#2‘? recr]sta%ﬁzeﬁ%m : :

PCT/ US2004/ oog@q@l/wa‘@nto give 1.67 g (4.4 nnnol 49%) of 4~1odo-3-pyndm-z-yl-pyrazole-l-

15 sulfonic acid dimethylamide as fine, light orange crystals. 'H-NMR (300 MHz, CDCls,
8): 8.74 (dq, J = 0.9 Hz, 1.8 Hz, 4.8 Hz, 1 H), 8.11 (s, 1 H), 7.95 (dt, J = 1.2 Hz, 7.8
Hz, 1 H), 7.77 (td, T = 1.8 Hz, 7.5 Hz, 1 H), 7.33 (qd, T = 1.2 Hz, 4.8 Hz, 1 H), 3.00 (s,
'6H); m/z: 379 [M + HI*.

@ 1-(MN—Dimethyl)-sulfamoyl—S-pyridin-Z—jl—pyrazole—tl—boronic acid

20 An oven-dried 100 mL flask containing 0.50 g {1.35 mﬁlol) of 4—iodo-3;py1-idin-
2—y1-pyrazole—1-sulfonid acid dimethylamide was sealed with a septum and flushed
with dry nitrogen. The solid was dissolved in 10 mL dry THF with stirring, resulting in

a palie orange-colored solution, which was cooled to 0 °C. To this solution was slowly

p-

added 1.6 mL (1.6 mmol, 1.2 equiv.) of a 1,0 M solution of isopropyl magnesium

25 bromide in THF via syringe'to give an orange solution. This solution was allowed to
warm {0 room temperature and stirred for 2 hours, then cannulated into an ice-cold
solution of 0.30 mL (2.7 mmol, 2 equiv.) of dry trimethyl borate in 5 mL of dry THF fo
give a cknidy yellow mixture, This reaction mixture was allowed to warm to room
temperature and stirred for 1 hour, then quenched with 5 mL saturated aqueous NH,Cl

30 solution to give a bilayer, To this was added 15 mL of 1 N NaOH to increase the pH of
the aqueous layer to about 10. The layers were separated and the organic solution was
extracted once with 1IN NaOH. The combined organic solution was acidified to about

pH 5 - 6 with glacial acetic acid, which produced a iranslucent crystalline precipitate.



Example U 7-1odopyrido[1, 2-a] pyrimdin-4-one To a suspension of 2.0 g (9.1
mmol ) 2-am no-5-iodopyridine and 1.44 g (10 nmol) of malonic acid cyclic

i sopropylidene ester in ethanol was added 1.OrL (9.1 5 nmol) trinethyl

ort hof or mat e ¥OFYE%4 xt ure was heated to 100 C with stBGIYSAYHOOHR
resulting pale yellow solution began to reflux and the solvent was distilled
off to give a brlght yel | ow solid. Heating was continued for 15 m nutes

unt i1 ol vent 68355 dhahhld b4 s H05iE8 008 SO0 B sAf ool ved i

hot acetonitri gi Ve an-or an on co bi nk
crystal s wer e afibthapacipititmpavas filtertd vashed mathfwaler,ené air- ﬁﬂedjbfgiva@dl’frﬂe.syst allized

byr 1t 2yl i S00RE G RsAY Gl Phr A B pl o B g s,

m xt ur edof piarvhite ewlidl éH “NIVIR (300 MHzGDEent &74 (bih, RV, §. &)@qM-EDQGEEClBI 8)

11. 28

(. as's vo, Igugasily B eR et maitdbs il 1880 i gfa et o7b

[ MEH] +. 15 | nI-H $.1 8211 HY, I7a8Kqdya s 1hoeiaz, 6d Hz)lm,aww@,ﬂ{)mfammt[pwnﬂ ux (using
a sand bath) (%ﬁnyii P&‘lﬁln?‘;-ylﬂlgqm;lrgxaﬁm% ﬁ-qg‘l':]agoleeﬂsrl}ﬁ{)mc acld%une%lqyla eJ (2.7 mrol)

of 5-[(5-io0do
yl am no) - et hyl eneha&;r%sﬂem'elwk eqnﬂn&}i@mmmgmmmﬁﬂ)du @mé-dimbthmp portion to

produce an or Thi s ut i.on ef lux for 15
ni nutes (col of gag‘?c‘k’gg'é’ﬁné'ﬂ%rylﬂﬁraf% 9"’8?“1883‘ é%g :1? s cool ed to room
t enper atiQr e albfbnthqhhb;mﬁnwahdlmeﬁg&mmmmnﬁ mﬁmmﬁtm (tciph@iyiphosphinEwW br own
crystals. Thes re f||t d off l.ve n., hot..95%
et hanol , filt é’&%‘%ﬁ@g wi’é\é\’ﬁ%%e Ofeeggfetn ‘a gwll t@?%fhal S were
filtered of f atidlingi Te ﬂ:ﬂsxeabubmmgy{tmew@@addgd :ﬁ)fnLthNhjadgeoluﬁnmmﬁmdtheThe filtrate
was concentrated to e %title. ngd ..oy HPLC:
Conbi ned vyi el LG ki ti"ﬁ? é’asccc?ﬁ%eg %h%m%%% . rﬁ%‘an g"i‘f’yel | ow
sH(Z)I [ (i ) 257 EI;I—gIﬁMB:e(i Baﬁﬁzefdtﬂ:e;, itCDEaBiIntod) yellow 3@ut{cd, which ﬁrad-mrredbﬂerm@at,ZQ (9 d, J -J 7 ,
o 10 25 i - oS te Ryl o iy el Sthe R Tl s ety £0: T
3,907, 798. ExanV«OH, ﬂﬁﬂbﬁn&rdnammazm Hidteset amimncmtrata@to a pale yellow solid.

This solid was recrystallized from ethanol to give 260 mg (0.68 mmol, 72%) of 3~

pyridin-2-yl-4-quinoxalin-6-yl-pyrazole-1-sulfonic acid dimethylamide as fine, pale

orange needles. IH-NMR (300 MHz, CDCl3, 8): 8.83 (s, 2 H), 8.50 (dd, = 0.3 Hz, 4.5

20 Hz, 1 H), 8.26 (s, 1 H), 8.13 (4, ] = 1.8 Hz, 1 H), 8.04 (4, ] =8.7 Hz, 1 H), 7.90 (d, J =
7.8 Hz, 1 H), 7.77 (4d, T = 1.8 Hz, 7.5 Hz, 2 H), 7.29 (qd, J = 0.9 Hz, 4.8 Hz, 1 H), 3.09
(s, 6H); m/z: 381 [M + H]".

- Example 2
25 6-(3-Pyridin-2-yl-1H-pyrazol-4-yl)-quinoxaline
In a pressure tube was dissolved 100 mg (0.26 mmol) of 3-pyridin-2-yl-4-

quinoxalin-6-yl-pyrazole-1-sulfonic acid dimethylamide (see Example 1 above) in 4
ml. (excess) of 0.5 M NaOMe in MeOH. The tube was then capped and heated to 85
°C overnight with stirring. The resulting yellow solution was cooled to ambijent

30 temperature, neutralized with glacial AcOH, and then purified using reverse-phase
preparative HPLC (H()/acetonitrile, no buffer; 5% AcCN to 80% AcCN over 10
minutes) to produce 18 mg (0.07 mmol, 25%) of 6-(3-pyridin-2-yl-1H-pyrazol-4-yl)-
quinoxaline as a white fluffy solid following lyophilization. I\H-NMR:(3OO MHz,

-~



A solution of 0.5 g (2.1 mml) 4-brono-I-chloroisoquinoline in 10 nL (5
nmmol) 0.5 M sodi um et hoxi de in methanol was heated to 70 C for overnight
W th Stlfflﬂ%@then cooled to ad4nbient tenperature and diluted with 30 mL

water to prodi®2\¥H04/ 072033 | PCT/US2004/004049
PCT/ U82004/ 004049 -35 copious white precipitate. The m xture was cooled to
0O C for 60 m nutes, thenflltered washed with water, and air-dried to

produce 0. 44 89 n maxy
solid. 1H NVR e%@% ?“J%S"t(g "23!‘};5 L8 7 ﬁﬁzy p@%’g@

8. 06 (d J= 8JHzZHtI—1)H),812?81,(It=09H71:1I-I)J-1284(HdJ:E—2I[-H)9HZ 16@), (180 (s V&L 5 Hz 7
Hz, 4.12 3 S trated in
Schenes 1, 3, F‘?%Q;g 'Z)_érﬁfbg&é @Lyﬂ%ﬂoy gzqe}b ?ﬁg %a’f“gzr ?JZ)‘L the title
conpounds bel @, 10 Exanple 1

3-Pyridi g 2-yl - 4-qui noxal i n-6-yl -pyrazol el-sul fonic acid di met hyl am de
Synthesi 5 of the title conpound is described in parts (a)-(e) below (a)

2- (1H Pyrazol Exyinpledyri di ne To a sol ution of 10 g (56.7 mmol) of

3-di et hyl am v | 4, n- 2- one bsgl ut e et hanol was
added 1.96 ni (@?’E’#‘r&h dT‘Xhtﬁéﬁ?'g Pyré%‘?lﬂ’i 37%'340 th stirring
to give a pal digiethjiamideol ution. This soI ution was heat ed to reflux and
stirred overni ght, en. c trated I ve t an- solid. The solid
was then crystalli §3@‘?’F8ﬁ&‘8ﬁ ?/‘fong’é’g‘f‘fa‘fg%%@?gﬁbpﬁﬂ(? Bé ‘g{bg.g?}%wg (55.5 nnnol ,
9899 of 18- ( 1H(Py2-4=Dimahyltylfapoyi-SHpnadia-fldiF-pahaied-campiiBbenzoiicdVR (300
WHz, 20 CDC13, 6):,11. 69 r.S . . A 5 H, 7.76
(d, J =3 Hz, | HA® ?‘%&%8?“18@f%@ﬁ?‘d‘%&%ﬁ@%ﬁﬂﬁ%‘é@mﬁt, J=09
Hz, 1 H), 6. 8hclﬁd1meﬂ1y¢arﬁdéﬁee Bxahiple 1, sabpart oy &)t 5-mI(THF under dry N '
2-(4-1odo-1 H pyraz ¥, Lidine n.ice- lution of 3.0
g (20.7 nmol) Vy ?‘?dlt 0 éh@%nmgg S‘g?’f?%?r gﬁgpqhﬁ%so %IOBP DVF was added
4.66 g (20:7 ﬁsaspfo))yloﬁaghhshmdmﬂmeumﬂ“lﬂlfcstas aidédi ghddnce £gslipatsalutibz €Thid r om
di oxane/lgt her) oluj(goﬁ3 Oe{stwlra%gd tgverﬁxent enrlrllaera S3nd s-.gm‘ed for%woﬁ nLe) Afterthe -

yellow solution was cooled to 0 °C, another solution of 130 mg (0.89 mmol) of phthalic

anhydride in 5 mI. THF was added. The resulting solution was warmed to ambient

temperature and stirred for 90 minutes, then diluted with saturated sodium bicarbonate

solution (50 mL) and washed once with ethyl acetate. The aqueous layer was acidified
20 to about pH 5 with 1 N HCI and extracted twice with CHyCl,. The organic layers were
combined, dried (Naz804), filtered and concenirated to a yellow-colored oil, which
crystallized on standing to give 120 mg (0.30 mmol, 57%) of 2-(1-dimethylsulfamoyl-
3-pyridin-2-yl-1H-pyrazole-4-carbonyl)-benzoic acid, This material was used in the
next step without further purification. "H-NMR (300 MHz, CDCl, 8): 8.65(d, /=5
25 Hz, 1 H), 8.26 (d, J = 7 Hz, 1 H), 7.96 (m, 2 H), 7.80 (id, J = 1 Hz, 8 Hz, 1 H), 7.71
(m, 2 H), 7.50 (m, 1 H), 7.40 (s, 1 H), 3.02 (s, 6H); m/z: 401 [M + H]".
() 4-(4-0xo-3,4—dihydro-phthalazin-1-yl)-3-pyridin-2-yl—pyrazole—l-sulfonic acid
dimethylamide
To a suspension of 120 mg (0.3 mmol) of 2-(1-dimethylsvlfamoyl-3-pyridin-2-
30 yi-1H-pyrazole-4-carbonyl)-benzoic acid in 10 mL of ethanol was added 1 mL {excess)
of hydrazine hydrate with stirring. The resulting solution was heated to reflux for 2
hours, cooled, and then concentrated ir vacuo to produce a pink/white solid, which was
suspended in hot ethanol, and filtered. The filtrate was dituted with water to turbidity.



orange solution was warned to roomtenperature, then heated to 90 C
overnight with stirring, after which the solution turned dark orange. The
solution was partitioned between CH2Cl2 and saturated NaHCO3 sol ution. The
organi ¢ sol ut W84 %%ashed 30 twice with saturated NaHECEUSYAY®HAPt h wat er,
then brine, and dried with Na2SO4. The filtrate was concentrated and the
resi due was recrystalllzed tw ce fro ethanol/vvater to give 3.77 g (13.9

nol , 67% of 4-1 o0do-) H i ne s i ne, beige-col ored

crystals. 1H 4§ P R?ﬁ&’“ﬂtg:\é@%%“g?ng%éﬂ ( P"?‘“ ¢ clytals WaS 2004/ 072033

PCT/ U(82804/ OOﬁIM'&l off, Imsied AyithIwates AantHzir-dGedo, prddutd 70 Bg 3918&1%01\} 59% oz, 1 H),

7.82t,J: . . (.69 . 7. 30 J.,=1 Hz, 5 Hz, 1

H; mz: 272 Kﬂ%‘ﬂ gm%%ﬁ*&%ﬁ@%&}ﬁ&%‘@%@&%ﬂ%@é 2¢idg | f oui ¢ acid

di met hyl ani ded@ﬂ@laa@dd&slﬁaa p@tep&klb@sgls( mmmobm DMSO-ds, 8); 12.72

2- (4 |odo | H yrazo - é%) Pg m. CHC13_was added 7.0 nL (50
: equ 15{)&67t(f=|1 hgﬁgﬁﬁvﬁe H t§- H’ﬁdnb"“t}%" YHe-H @l B7yel | ow

sol ution Thi srzveg), 6908 LY 791 Gnad), 4.48 (Y {AHz4 MIPh4 (B, 1 BRIYIOY (9,
of N, N- di net hyeé)ul f)arm,?/lk ch };)I‘I dgnwag) addéd sl owlzy %W\Igﬁh 1m ﬁut eg The

yel | ow sol uti to warmto roomtenperature, then heated to
refiux overnight with stl rring. The resulting solution was cool ed, washed
twice with IN 10 NaCH, then brine, and dried, filtered and concentrated. The
resi due was d%%l’&éd in about 50 nL of 1:1 ethyl acetate/hexanes, passed

throughi@ 1. 541(319ﬁ;&hlz-ﬂamm@mgyn-zﬁlwmdzmmoﬂ ug was washed with an
addi tional 200 of 1;

xtogve al e .oranpge Qtrate The
filtrate was concelﬁgﬂl?gd%‘%%?m&ﬁ’(‘]" ef?fgéxafwé‘e?é@?‘g?s PR%5E from
et hanol / wat er dﬂlgadrgdpma;l&mﬁi iﬁ}ﬂ'fﬂnﬁl@i— yr&3081-@lfonic acid dlmethylaxmde (see
4|od03pyr|d|n%$/ %‘/ azole%lS su fh%%g a%/[eg))!-ij Ofp mde as fine,
li ght orange EXrgiet ehovahwagbiereh iR fAgoss o3 HO G = 0.9 Hz,
1.8 Hz, 4.8 Héomﬁbu'ﬁﬁasa&vﬂ’ébséﬁd liqlh'DAR(Zecﬁﬁﬂédﬁmsd;-a%,s} 22 6%, 17H§ 83|512, 1H),
777(td J = I? 1&% 2 Hz 1 H, 3.00
( H} (63154[31;9,,1,]}1,) S%ngd{—(,\gf{@,% slH) 790(dJ zéHle),?’rs
I
f

Ifamoyl §nFM'I) ¢rm(13 m)épmswgﬁaﬁth&)om& aﬁid}ﬁmﬁyngm@omued 100 ni

S,
)-su
| ask cont ai nj 51,9 i'odo -pyridin-

Example 5
20 2-(4-Benzo[1,3]dioxol-5-yl-1H-pyrazcl-3-yl)-6-bromo-pyridine
Synthesis of the title compound is described in parts (a) and (b) below.
(a) 2-Benzo[l,3]dioxol-3-yl-1-(6-bromo-pyridin-2-ylj-ethanone
To a solution of 6-bromo-2-pyridine-carboxylaldehyde (10g, 53.76 mmol) in 2-
propanol was added aniline (6 mL, 64.51 mmol) and then followed with addition of
25 diphenylphosphite (16.5 mL, 86.02 mmol). The resulting solution was stirred at room
temperature for overnight. Precipitations formed in the solution were collected and
washed with cold 2-propanol three times and dried to give [(6-bromo-pyridin-2-y1)-
phenylamino-methyl]-phosphonic acid diphenyl ester (N, P-acetal) as a white solid
(19.15 g, 72%). To a solution of the N, P-acetal (37 g, 74.60 mmol) and piperonal
30 (11.2 g, 74.60 mmol) in a mixture of THF (200 mL) and 2-propanol (200 mL) was
added cestum carbonate (29 g, 89.52 mmol). The resulting reaction mixture was stirred
at room temperature for overnight. A solution of 3M HCI was then added to the
reaction mixture and stirred for 3 hours. The solvent of the resulting mixture was



2-yl -pyrazole- | -sulfonic acid dinethylam de was sealed wth a septum and
flushed wth dry nitrogen. The solid was dissolved in 10 nL dry THE with
stirring, resulting in a palte orange-colored solution, which was cooled to
0 C. To this ¥2094%3¥3%as slowy added 1.6 nmL (1.6 nuno‘lcm@z‘?‘”%‘lﬂf?v ) of a
1.0 Msolution of isopropyl magnesium 25 bromide in THE via syringe to give
an orange sol ution. Thi s solution vvas @l lowed to warmto roomterrperature
and stirred for_2 h t hen cann ated col d utlon of 0.30
mL (2.7 ol , SRS §'1"th &PE?“%FS BY [ BXE%‘%%I‘@%%&gc ?teld °THE to give
a cloudy yel I avganicxikinacts. webh dsedrozrardN gDy amﬂmnwmram,s’l‘héfeammso warmto room
t enperat ure and Stiqred at ed
agueous NH4CL * Eﬂluf ?I oiﬁprogampt% Eﬂtbn:fa ersgl%gggﬁm%}tﬁ/\%gdg%’o%gay mL of I N
NaOH to i ncr ea(b)aZ{(&rBemd[m]dldxblé qul&pmzcﬂe&yﬁ)-ﬁ-ﬂ:mmbwmdm@ The | ayers were

separated and the LYo d qnce LN NaOH. The
conbi nedgorganl C sg?gts?um s ae%m %ﬁ%ﬁd?ﬁl u Omo Bvﬁ'thtaﬁ r&l aci al

acetic acid, upi.gp, g3modelydHF {36Qmi) wam&ie&NNﬂiaieﬂrylfanmmdndm&thﬂe WO
2004/ 072033 52004 0 4049 . -37 . This m xture
cont ai ni ng thealc%t?lp¥ﬂF|hf[‘bﬁ)e(2%r2é13:If ;%F%mfné’ﬁ\-:\-g'}sf C %%m%dg opfgﬁsm nut es,

and the preci rhoum Adier thasolfent Warraﬂqvedahmslﬂmgfmimm dissibebdan ethaol ed to gi ve
0.27 g (0.9

1- (NN-di et hy 1Y) s‘hﬂ%rm%‘or 06,815 et 03 mmol) yvas 294, The fosting oMo §9%s  a white
sol i d. 1B NVR stiB@Dat kidm te@PS&i@re B8) 3 hdBus/ahd Clrrcemsiyatedd itfyqeu8. Bide edddye wlas= 0.9 Hz, 5

1. 8Hz 4 8Hz 1 2 3 8 Hz, 8.1
e, Rl ik b g o cghaygfr S Bl easfibars O o
H +. (e) 3 Pyocba)i HH-RAVR €300 i) MeiEl-di; 8): VL 79p20e(m0 HH), I6:9246. Toqni, BHR 6198

di et hyl am de I I-ﬁ pressure tube was conbined 425 ng (1.4 mol)

1- (N, N-di net h)ff’;} sul f anoyl - 3- pyri di n-2-yl - pyrazol e- 4-boroni c acid, 200 ng
(0.95 Mol ) 6 10 bronopqui noxal ine, and 66 ng (0.06 nmol, 6 cool %9 of
tetrakls1 (tri hp osphine)- palladium (0), which were suspended in 6 nL
of et hyl gne g@%&h met hyl ether with stirring. To this reaction mxture

\r/]vast ag d 1(_'ad 35 mC[:4 Mﬂ}ﬁ&xﬁb&-ﬁl—i~c&q;nbxh§r{9pﬁidﬂne-ylmmuq&]tubﬁnm&t cap pedt and
eat e (0] X e.re ur e erature,
e ored i oto a v orp g B 50 2B itk of EREDE S Ao o O™

pyrazol-3-y1)-6 -methyl—pyndme (prepared in the same manner as described in Example

5 above, using 6-methyl-2-pyridine-carboxylaldehyde instead of 6-bromo-2-pyridine-
20 carboxylaldehyde as starﬁhg material m subpart (a)) in THF was added 2.0 mL (1.0
mmol) of 0.5 M NaOMe in MeOH to produce a reaction mixture, The mixture was
stirred until 0.07 mL (1.0 mmol) of bromoacetonitrile was _ad.ded to produce a solution,
which was stirred at room temperature overnight. The solution was concentrated to
form a residue, which was dissolved in mmlmal 1:1 MeOH/CHzclg, loaded onto silica
25 and eluted with 4% MeOH in CH,Cl to produce 135 1 mg (0.42 mmol, 88%) of [4-
benzo|1 3]d10xol~5—y1—3e(6-methy1—py11dm—2~yl)-py_razol— -yl]-acetonitrile as a
colorless solid. lH-NMR (300 MHz, CDCl,, &) 7.61 (s, 1 H), 7.50(q, /=6 Hz, 15
Hz, 1 H), 7.11 (m, 2 H), 6.77 (s, 1 H), 6.75 (s, 2 H), 5.95 (s, 2 H), 5.18 (s, 2 H), 2.60 (5,
3 H); m/z: 319 [M +HJ".
30
Example 7
4-[4-Benzo[1,3]dioxol}-5-y1-3«(6~-methyl-pyridin-2-yI)-pyrazol-1-yi]-
bicyclof2.2.2]octane-1-carboxylic acid methyl ester



15 allowed to cool, and diluted with ethyl acetate. The organic |ayer was
washed 3x with I N NaCH then brine, dried (NazSX4), filtered and

concentrated to a paI e yellow solid. This solid was recrc%stal I(im%(%j from
ethanol to gi V@BYE™ M (0.68 mol, 72% of 3- TUS2004/

pyri di n-2-yl - 4- qui noxal i n-6-yl - pyrazole | -sul fonic acid di nethyl ani de as
fine, pale orange needles. 'H-NWR (380 MHz, CDC13, S): 8.83 (s, 2 H, 8.50

dd, J = 03HZ4 8.2 3 J =1.8 Hz, 111),

X (d, J = ké&t‘%%ﬁ)Hﬁh‘?%BﬁH&tmop°“’j‘ﬁSﬁe“?“%edﬁép“% (?]4) (‘g)g?‘"l?‘?’ (td, J = 1.8 Lz

7.H]5 HZiExZ Hl) (? géﬂY@tﬂiy-hic)mlom BZ]eIzi;anﬂal-ﬁaﬂHmyltbaH)dmehﬂ&ste( s 6H); mz: 381 [M

+H| + anpl e I n a

pressure mbe was d‘?%é(%o (?lfg&gal%xyl) ;@g@%&?’ ?b):x 3 )@idﬁ]%jb

qui noxal i n- 6- ymnqi)/mauzc?diiaaolissﬂi)fwmlomaddettiamﬂmybﬁm de (see Exanpl e 1 above)
4 nig d and

Ihgat ed to(g)S(C %ﬁ 72 Irsﬁ%cﬁm%@ﬁ rri nghilh %r%a(’ Xﬁggv%gsgfut ?gn was

cool ed to anbistumed B2 henps redmcepemamug Sdtfmwsﬂwztﬂemgvmogiveml@mpxgand t hen
purified usin s S€ no buffer;
5% AcCN to 80%”&8@%2%\3%&3&%3 car‘rf?) ﬁ?caisfd%%ﬂéro ucegj%&“ﬁs%ﬁ% gh%%/) 25% of
?l(l?, pyri d: n- WlMRanmz,d]D(le,ﬁﬁSGqMBHmﬁaﬂSl(mgﬁIgﬁ/l 39702m,|619 fluffy solid

ol low n o]
PCT/ US2004/ %o% @L‘Z‘a‘%‘ﬁ ?Tﬂ}%“es °"g'%fy"’3w3‘?\ﬁgl°°g”ﬁ)1‘“‘§ ‘§‘?""( gid ﬂ'mﬂ‘f‘ He, 2 H),

8.67 (d10J = Bstelz, lH) 821(d J = 1 ,814(d J =9 He, 114)
7.84 (dd, J = 2 Hz

H, 7.40 (d, J = iTo3 S°1?Lﬁ‘1’—°i)°f %3’5‘?3"’( %ﬁﬁ&[} ﬁ?)dcf%“% 17C ?é’"?k/laﬁ?d “’lﬁf’ﬁ%“eéx anpl s 3
4- (4- Oxo- 3, 4- @05, 0-50 Indrinl) amlpyﬂd:ﬂy(ﬂ)loanlpymmmnwﬁohmymmhﬂue (4mBul f oni c
acld ety DR Qlurb b ( RRUSh oS58 RS btk Pr TS
stirred for 3 hours. The reaction mixture was diluted with dichloromethane (50 mL).
15 The dichloromethane solution was washed with cold HCI (1 M), followed with 10%

NaHCO; and then brine. The organic layer Was dried over Na,SO;, and concentrated to

give 4-triﬂuoromethanesulfonyloxy—bicyclof2.2.2]octane- 1-carboxylic acid methyl

ester as ared oil (0.11 g, 61%).

(c) 4-Triﬂuoromethanesulfonyloxy-bicyclo[2.2.2]octane-l-carboxy]ic'acid methyl
20 ester -

To a solution of 4-irifluoromethanesulfonyloxy-bicyclo[2.2.2]octane-1-
carboxylic acid methyl ester (202 mg, 0.64 mmol) and DIEA (223 uL, 1.28 mmol)) in
trifluorotoluene (10 mL) was added 2-(4-benzo[1,3}dioxol-5-yI-1H-pyrazol-3-yl)-6-
methyl-pyridine (268 mg, 0.96 minol; see Example 6 above). The mixture was heated

25 to 100°C for 29 hours and cooled down to room temperature and diluted with CHxCl,.
The mixture was then washed with water and brine, dried over MgSQy, and
concentrated. The residue was pl.iriﬁed by preparative HPLC to give .the title
compound, 4-[4-benzo(1,3]dioxol-5-yi-3-(6-methyl-pyridin-2-y1)-pyrazol-1-yl}-
bicyclof2.2.2]octane-1 -éarboxy]jq' acid methyl ester (10 mg, 4%): 'H NMR (400 MHz,

30 DMSO-dg, 8): 8.11 (s, 1H), 7.91 (t, 1H), 7.44 (d, 1H), 7.41 (4, 1H), 7.02 (s, 1H), 6.87-
6.82 (m, 2H), 6.00 (s, 2H), 3.62 (s, 3H), 2.54 (s, 3H), 2.16-2.13 (i, 6H), 1.98-1.94 (m,
6H); MS (ESP+) m/z 446.3 (M+1).and an isomer of the title compound.



10 (a) 2-(1-D nethyl sul fanmoyl - 3-pyridi n-2-yl - 1H pyr azol e- 4-car bonyl ) - benzoi c
acid A solution of 200 ng (0.53 mmol ) of

4-i odo- 3- pyri di n- 2- qpyrazol e-1-sulfonic acid dinethylamde gsee Exanpl e
1, subpart (cYVOBYP \é% n 10 mL THE under dry N2 was codl@d>eB¥4Mvi ¢ n
stirring, and 0.9 nL (0.9 mmol) of a 1.0 Msolution of isopropyl magnesium
brom de in THE was added to produce ayell ow solution. This 15 sol ution was

war med to anbi erature and stirred for two hours. After the vyellow
sol ution was Mﬁ 0 C,_another solution of 130 ng (0.89 mml) of
phthalic an hylslﬂr{éd‘l-lﬁqn@[hﬂdmﬂ-imls?' oomiestiyl-phridin -éﬁ’Dmyrmgl-éﬂl]tﬂthw}-was war med

to anbi ent A (Lhen diluted with

sat ur at ed SOdI um g %tﬁ%ﬁg,‘?&&%olﬁc’?ﬂ%‘%& %% vvashed once with ethyl
acetate. The aqueodd4Bayasil Hdioxel i -mepze g amh.ntl ppidige (i 140 21052 HCI  and
extracted tw Ggui LR égab(;UaFw Qé‘é‘éﬂtﬁaké}?{t $fwere conbined, dried

(Na2SO4),” filtered and concentrat e OW- col ored oil, V\/m ch

crystallized dnﬂwan@hamgsud’rbmg@xyénmm[%ﬂp@mw Wyhmm@ihylzstéﬂ (0 11

-di net hyl sul f I r aci d.

Th| s materi al a%géggggb %%E%lﬁiﬁbﬁlﬁ@%&%@%ﬂ@@&%@ %’ rif cat I on.
"H- NVR (300 MH2.09 [T Bnmal) in B4-@®xfret,(5 MLy TheBactibm mixti washe@@®d ¢} 00FE 7 Hz,

, 7.96 7.50

If) o, 7. 4(0m( S?Wl?? *Erzﬂgggro'yg)t}%m g?_})k!erl_ﬁlxa é}e&%&: %ﬁ%ﬁféﬁld&f( Bf%ﬂart%lomd (I n
4- (4- Oxd03, 4- dietween ethplhcétatt and watdr- {Thy ergamy layatiwas Rashed with arind @d-dsied f oni ¢ aci d
di net hyl d
2I ?? d?/ngrhyfso-&?lfﬁ?‘hg)&f e§9§33ﬁge &tm%é%%fgpcﬁgg?’& DYy razg\n‘E egbggfeggrﬁtﬂe) benzoi c
acid in 10 nlL BRLGtolyaniobe ﬂvaaﬂea‘dnt@duiﬁ mcz {bﬁéelmwj[l 31dioxbyﬂyb31~(6qmethyldr ate with

t Th I | ed,
SLLTTANS:  The AL S bRl Bl ol e trnliqins, 0001 ©
suspended i n ho¢thyestan(0.05 g,aW&ﬁ)f’E—INMRE(ﬂOOMHe Methmmhﬂeﬁ)/mﬂt I1EL 28 t h wat er
to turb t 0)
b U0l bo FRaOL G 7 YT B LSh(% I 7 BL B S Bt 6001 ng at 4
C overni ght. ‘I(h,@H),W-m(ai, SHyyS 192 (mf 2ZH), 2620, A, 3. Mgl 2H), Rigk s, 3D, ar79 (and

<(31|4r ogz)l gd4t gl E{/ ’rgg%’ﬂ %51@ ; ﬁﬁsl“§“1vn§§’zé3§/’%{%“ﬁaﬂls"f“ ?/f}tlécz%t}e $OmPEHi% oni c- aci d

Example 9
20 4-(2-{2-[4-Benzo[1,3]dioxol-5-y}-3-(6-methyl-pyridin-2-yl)-pyrazol-1-yl]-ethoxy}-
ethoxy)-bicyclo[2.2.2]octane-1-carboxylic acid
| A solution of 4-(2-{2-[4-benzo{1,3]dioxol-5-y)-5-(6-methyl-pyridin-2-yl)-
pyrazol-—1-yl]-ethoXy}-emoxyj-bicyclo[z.z.2]octane-1-carboxylic acid methyl ester
1(0.02 g, 0.037 mmol; see EXm;ﬁpIe 8 above) in concentrated hydrochioric acid (3 mL}

25 was stirred at room temperfltuir;e for 18 hours. The reaction mixture was then quenched

with concentrated ammomum hydroxide. Water was removed under vacuum to give a
white solid, which was Waséhed with methylene chloride, and the methylerie chloride
wash was concentrated. Prépai'ative HPLC pun'ﬁc;ation gave the title compound as a
yellow solid (0.002 g, 11%3. 'H NMR {300 MHz, Memmol-m, 8): 8.28 {1, 1H,T=8.1

30 Hz), 8.03 (s, 1H), 7.75 (d, 1H, T = 7.8 Hz), 7.62 (d, 1H, T = 7.8 Hz), 6.85 (1, 3H), 6.00
(s, 2H), 4.49 (m, 2H), 3.93 (m, 2H), 3.58 (m, 2H),3.48 (m, 2H), 2.84 (s, 3H), 1.79 (m, -
6T), 1.59 (m, 6H); MS (ESP+) m/z 520.4 (M+1). :



di nret hyl am de as fine, pale pink crystals. 1H NWVR (300 MHz, DVBO-d5, S):
12.72 5 (s, 1 H, 8.67 (s,1 H, 826 (d, J =7Hz, | H, 814 (d, J = 4 Hz,1
H, 7.99 (d, J =7 Hz, 1 H, 778 (m 1H, 770 (m 3 H, 7.46 (d, J =7
Hz, 1 H), 7.3WO02M401208) 3 01 (s, 6H); mz: 397 [M + HEFTUSSAHINEI 4 10

4- (3-Pyridin-2-yl-1H pyrazol -4-yl)-2H pht hal azi n-1-one Using the sane
procedure as described in Exanple 2 ahove, 4-(4-oxo-3,4-

di hydr o- pht haIEazi N ]l-yl )-3-pyridin-2-yl-pyrazole-1-sulfonic acid

di met hyl ani de E23RBeI oiml e 3 above) was treated with excess NaOVe in MeOH
to produce th6-[4-iﬂeh:m[1,E]dmxabmﬁl-aeinmgmlﬁwim-iyl).-pyi:hiomm]ﬁﬁ-ﬁﬁioﬁzlﬁzle DVBO- d6,
(6 11, 70 (o ToL g 3eipi @ Sln o Sl sl siinnn s U 51
= 8 Hz, 1 H), y)-62dethl-pyddine Ged-Exaniblef) gbowd) in EXBDwisMdded t35mL bRkadsplee 5 20
2-(4-Bengo[ 1, 3] dj gxol.-5-yl.- 1H razol - 3-yl ) -.6=br -pyridine Synthesis of
Che i1l 5 conbbi Fimbu il i plsibity TERErlRS wpgjdded

2- Benzo[ 1, 3] diod2 edl- (3 -8yhmdl) oBachienirilep Whe ehstltide yolytior Waastord ofanighisaldut i on of
6- br ono- 2- pyri,di ne- car.ho al dehyde 0 3. 76 nuno in 2- prqgpanol was
ndded ani 1| e e e R SRS ier o 05 { Sl Rk s ey 25

di phenyl phospitimal it EMeOR/CHH,, Giddsdonto) silicd hed ¢lesdiivith A% Mediid OH,Glpls stirred
at room t enperat.ur or rni o PEECI DIt gt Lons r in.the solution
were col | ect eamgﬁ%feléwg%gﬁ% vﬂn%cgr%tél@ 8{: %fdpﬁ%ﬁoji’gﬁ?xﬁfr'ggpf GRS ed t o

gi ve [ (66r ono2p¥)rpyeizol-Ryl-pjopiopiteleyns amdiloessmlily TH-NMR 6100 ML DAMSQLdgi phenyl
ester (N, P-acet Lte. sqli . . 729919 . uti.on of the N,
P-acetal (37 }%@é ﬁh%:‘ ;t’éﬁgEﬁpgﬁéﬁaﬁﬁ%%T%%z’zl %)9’?3(%g_n$1§ ’;i in a

m xture of THE)(728Qs, L), 688 (22 p,PeE)2 K)2004 (1) = 6aR, 2 Mided (59 sEmcar bonat e
(29 g, 89.52 I The resulting reaction mxture was stirred at room

t enperat ure f%o%ﬂﬁﬂ%ﬁ’. 53\3%%{4] n of 3M HO was then added to the
reaction mixture and stirred for 3 hours. The solvent of the resulting

m xture s V\%ﬁ%Oﬁ/ﬂ?ZOBB PCT/ US2004/ 004049

3-[4-Benzo[1,3]dioxo}-5-y1-3-(6-methyl-pyridin-2-yl)-pyrazol-1-yl]-prepylamine
To a solution of 130 mg (0.39 namol) of 3-[4-benzo[1,31dioxo0l-5-y1-3~(6-
methyl-pyridin-2-y1)-pyrazol-1-yl]-propionitrile (see example 10, above) in 4 mL of
EtOH was added 2 mL (excess) of a 2 M solution of ammonia in EtOH with stirting.
20 To this resulting solution Wés added a catalytic amount of Raney nickel that was
prewashed with EtOH. The mixture was subjected to 40 psi of hydrogen gas with
vigorous stirring for 2 hours, after which it was filiered through a plug of Celite. The

filtrate was concenirated to ;lz}roduce 135 mg (quantitative) of the title compound as a
colorless oil which was used in the following transformations without further
25 . purification; m/z 337 [M+H]+.

Example 12
3-(3-Pyridin-2-yl-4-quinolin-4-yl-pyrazol-1-yl)-propylamine
To a solution of 130 mg (0.39 mmotl) of 3-(3-pyridin-2-yl-4-quinolin-4-yi-
30 pyrazol-1-yl)-propionitrile (prepared by reacting 4-(3-pyridin-2-yl- 1H—pyrazol¥4-y1)—
quinoline with acrylnitrile) m 4‘ mL of EtOH was added 2 mL (excess) ofa 2 M
solution of ammonia in EtOH Wlth stirring, To this resulting solution was added a
catalytic amount of Raney mckel that was prewashed with EtOH. The mixture was



-40 evaporated off. The resulting residue was extracted with Et OAc and
water. The organic extracts were dried over MySO4 and concentrated. The

resi due was recra/stal |ized in 2-propanol to give the title conpound as a
white solid (&’@2& 4/0%@% (b) PCT/US2004/004049

2- (4-Benzo[ 1, 3] di oxol -5-yl - 1H pyrazol - 3-yl )-6-brono-pyridine 5 To a sol ution
of 2-benzo[ 1, 3] di oxol - 5-yl -1 - (6-bronmogyridin-2-yl)- et hanone (21.8 g, 68

(OvEDVRy (23, el 40 oRGe bl i o L RERPEY U6 SO 2
After the sol wenfitaebthrougoyplg of Gdits. e'&slﬂﬁahgww@snmeatwhb giNed3bmged in
et hanol (400 () AR SR4HE A fobiiahs Polo Q00 THRY R Ss R4S B iy e5U! €1 0

sol uti on was St roomtenperature hour's an concertrated in
vacuo. The r e&repismaticns witheutitucthyr pyificitione 4 3ahg pirteriwaselisseimeddih Samlat ogr aph t o

977 705" by CHERTRRUNE ACRCRCRm ot ifed b butchlun i ot Wreica

[ 4- _'?g“go[s él 3% ;ﬂyﬁkﬁho@a:Mer&h{eﬁwrgtrMb hWio}!:@bw_sytghydgycfhaEﬂE is.%t VH%Nmet onitril
;e)yrazol 3-yl) (%)%ﬁg%ﬁﬁﬁﬂ%ﬁ%p@? %§§m ﬁl}%d“%)ng#ﬁ& g@w&%ﬁa%@? 1%éSCI’I bed in
Example 5 abeue(brusmljgs69(ﬁgtrlawjlHzZinBlodi(m.e=Ga{zipDH)gE@|1Q@U¥®I-lz ru;ll)ead of '

' THE was 200 69; ot i 67 s 101 20058 Rk P Ty B P2 e ()

reacti omom xt @he2H)Ihe7 @, o) e/28a6.8 [MidMed until 0.07 nL (1.0 nmol) of
bronpacetonitrile was added to produce a solution, which was stirred at
room tenperature overnight. The solution was concentrated to forma

resi due, whi clExumpleddssol ved in mnimal 1:1 MeOH CH2Cl 2, | oaded onto silica

[22_ and el ut EdNV-\QSt-[Q-]?e%Ozo oxolgH ?g: ](E me&yP d&n%—y]l)?fgyrn?ol(l-yl]-proml , 88% of
benzo[ 1, 3] di omthdiegﬂlfoﬁa.(]ﬁenet hyl - pyri di n-2-yl)-pyrazol -1 -yl]-acetonitrile
asa C orless so H N 750(q, J
?5 S°}“‘5?f "%ﬁﬁ( mﬁ%"é ¥%é"b“f‘%"r[|} ZJ‘%‘”‘?? és( 5.95 (s,
2 H) , 5. 18 (Smeﬂlybbyndﬁa-ﬁ@l)(}‘@razo]gl ] -propylaming {s8e EAdmipld l'l'above)mCHz(Zlg
was added 0.14 mL (1.0 mmol) of friethylamine with stirring, followed by 0.06 mL (0.8

mmol) of methanesulfonyl chloride to give a yellow solution. This yellow solution was
stirred at room temperature for 2 hours, then concentrated, redissolved in MeOH and
20 purified by preparative HPLC (HxO/ a@etonih'ﬂe, no buffer; 5% AcCN to 80% AcCN
over 10 minutes) to produce 21 mg of the title cbmpound as a pale yellow solid. 'H-
NMR (300 MHz, CDClg; 8): 7.97 (4, J=4 Hz, 1 H), 7.55 (s, 1 H), 7.40 (m, 2 H), 7.13
(s, 1H),6.79(d, =8 Hz, 2 H}, 6.00 (s, 2 H), 4.46 (t, J= 6 Hz, 2 H), 3.20 (m, 5H),
| 2,96 (s, 3 H), 2.36 (t, J = 6 Hz, 2 H); m/z: 415 [M+ H",
25
Example 14
Dimethyl—[3-(3-pyridin—2-yl-4-quinolin—4-yl-pyrazol-l—yl)-propyl]-amine _
To a solution of 50 mg (0.15 mmol) of 3-(3-pyridin-2-yl-4-quinelin-4-yl-
pyrazol-1-yl)-propylamine (free base, see Example 12 above} in 3 mL methanol was
30 added 0.025 mI. of a 37 % aqueous solution of fotﬁlaldehyde with stirring followed by
a catalytic amount of 10% palladivm on carbon to give a black mixture. This mixture
was placed vnder 50 psi of hydrogen gas and stirred at room temperature overnight,
then purged and filtered through a plug of Celite. The filtrate was concentrated and



30 Exanple 7

4-[4-Benzo[ 1, 3] di oxol - 5-yl - 3- (6- net hyl - pyridin-2-yl)-pyrazol -1-yl] -

bi cycl o[ 2. 2. 2] oct ane-1-carboxylic acid nethyl ester W 2004/ 072033

PCT/ US2004/ 00%Q£004/072433 Synt hesis of the title conpound BETHEZANYY in parts
(a) - (c) below. (a) 4-Hydroxy-hicyclo[2.2.2]octane-I-carboxylic acid

met hyl ester To a solution of 4-hydrgxgy-bicyclo[2.2.2]octane-I|-carboxylic

of 5 (71 met PR PRRAREE gfé@%%ﬁacﬁ%wgﬂ%%&u%ﬁfw o et on
m xture was sverrl0admites) tapriduce $7 iz (0. OﬁtSrmmGlnm%)ajfuhea;ﬂeMp@mﬂ asnas t hen
coter as a yelrBiFEI HonIbeE MsaDAl Y (R AR R D e YT 5 s
ELS;T _3le) 1. 85tI-IhzmHﬁﬂlif(dliéﬁHérmHﬁiﬂ%[(%(f?’sz 1;1)%,7%953@1 gHzl H), 6.95 i et
- Tri f1 ugromet hapes ylo ne r box id nethy
GRECH BB S0kpck BB 2ot ST B ASRIET Y s i
A S Ll
di cbl oronet hane (4 nL) was added trifl uoronethanesul foni c anhydride (0.10

m., 0.59 mol) slowWy at 0C and stirred for 3 hours. The reaction m xture
was dil uted vmﬂxa leall or onet hane (50 n1_ 15 The di chl or onet hane sol uti on

was washed wit Cl QllLo 0% en brine.
The organic | & 9@%"\‘/’6&9‘%”‘@'@'%&&%%3’ TOR ]E[)N?@?ﬂl @“‘PB““‘“‘&?Q@

4-trifl uoroneghan?a"g@lhédluﬁt;dn@weblgww ) f 2 Piraiesyi-sanhokydye aci d met hyl
ester as a red oi

4-Trifluor onetppiﬁﬁ@s]ﬁ}' Hﬂ?ﬁ?ﬂ’ﬁe @‘?}’éﬁ ofes Ezample, 13 %h%‘?)lmémlb%]wﬁ%adgﬁq d met hyl

20 ester To a 13®mgl(l MmodK,CO; followed by 0.04 mL (0.32 mmol) of 1,4-dibromobutane to
LT o oren Sanecut Lo e ek A 2 LSl anee e by L1g, el ¢ ey
trifl uorot ol uesietufelihs filtkdkd, \Aﬁﬂceﬁﬁd&tbnd purified by preparative HPLC (H,O/acetonitrile,
2-(4-be qg ol 1, %l}%ui%x Og% %c&\] to E‘ﬁ‘ﬂ&c&%ver 10 m)nutes) to produce a colorless solid,
which was converted to iis HCI salt by dissolving it in 5 mL CH,Cl, and adding 1.2
equivalents of 1M HCl in Et;0, The resulting solution was then concéntrated to 11 mg
of the title compound as a pale yellow solid. "H-NMR (300 MHz, DMSO-ds, 8): 11.02
) (brs, 1 H),9.17 (d, /=5 Hz, 1 H), 8.45 (5, 1 H), f8,36 (d,/=9Hz, 1 H), 8.06 (in, 3 H),
20 7.89 (m, 3 H), 7.71 (t, J=7Hz, 1 ), 7.25 (, /=5 Hz, 1 1), 4.47 (t,.J=6 Hz, 2H),
3.55(d, /=5 Hz, 2 H), 3.25 (g, /= 2 Hz, 6 Hz, 2 H), 3.00 (in, 2H),239(t,J=7Hz2
H), 1.95 (m, 4H); m/z: 385 [M + HJ".

Example 16

25 4-13-Pyridin-2-yl-1-[2-(2H-tetrazol-5-yl)-ethyl]-1H-pyrazel-4-yl}-quinoline

To a mixture of 70 mg (0.20 mmol) 3-(3-pyridin-2-yl-4-quinolin-4-yl-pyrazol-

1-yI)-propionitrile (see Example 12 above), 30 mg (0.44 mmol) sodimm azide, and 24
mg (0.44 mmol) ammonium chloride in a high-pressure tube was added 3 mL dry
DMF. The resulting suspension was heated to 100 °C and stirred overnight, then

30 cooled and concentrated. The residue was dissolv’éd in 5 mi, of a 1 M aqueous Na,CO;
solution, washed twice with CH,Cl3, then the volume was reduced by half in vacuo and
neutralized with glacial AcOH. The resulting mixture was purified by preparative
HPLC (HyO/acetonitrile, no buffer; 5% ACCN to 80% AcCN over 10 minutes) to



met hyl - pyridine (268 ng, 0.96 mmol; see Exanple 6 above). The m xture was
heated 25 to 100C for 29 hours and cool ed down to room tenperature and
diluted with CH2C12. The m xture was then washed wi thwater and brine, dried
over MygSO4, aW@20W8e¥hntrated. The residue was purifiedhyPSH8E%NHY i ve HPLC
to give the title corrpound

4-[ 4- benzo[ 1, 3] di oxol - 3 (6 met hydg- pyri di n-2-yl)-pyrazol -1 -yl]

bi cycl of 2. 2. 2] 0 1H NMVR (400
Mz, 30 DMBO- 38"‘1]-“%)% ‘Jgg ﬂﬁff ’}‘%éﬁf{’]ﬁﬁp"fﬁ% ﬂi%’ ng“’ S"ﬁ% 7.41 (d,
111) 7.02 (aNl\ZI]HX?;OOﬁ\AHz"-DMSG-ﬂs(SmSH@J 6 D1 H3,,8.21d,)}/ = 6H6,211([)s80311) 2. 54
(s, 311), 2.1 1 (ES z 6.3 (Ml),
and an i soner df?”_g) éﬂdt‘? %mgﬁ’#ﬁé&%ﬁ&ﬁ%’@g&d ! $ﬁ% srﬁz 1%
PCT/ US2004/ 004349m, 1 B}, Bohpl e 181z, 8 Hz, 1 H), 7.28 (d, T=4 Hz, 1 H), 7.13 (t, /= 5 Hz, 1
4-(2-{2- 4Be ] 6+ |)-pyrazol -1-yl]-eth
oxy}- et oxy) %f%%ﬁ ijz’?g%z'z]@%%gt% gf %é‘i’ﬁ%%ﬁib\g ﬁlﬁ(hyl ester
2- (4-Benzo[ 1, 3] di oxol -5-y] - 1H pyrazol - 3-yl ) - 6- et hyl - pyridine (0.146 g, 0.52
5 mmol ; see Eﬁ%ﬁnabove) was added to a solution of 4-
trifluoroneth yl oxy-bi cycl o[ 2. 2. 2] oct ane-1 -carboxylic acid nethyl
gs?er (0. 1|1 t%,-(lsﬂ’yﬁﬂml-4-qﬂmmmvmﬂ~l-ﬂubmlm=(c&3 and (b) above) and
i i sopropyl et hyl a xane

reaction nixture gaﬁ‘%létﬁoél&%ggo%ég%mﬁobé (ép?“?’dr’“? %3’ b'g'aﬁ'g%m‘ﬂs_ol vent
was t henor enoved)-prépienitrils (sekeBxangde (2aabbve) uﬂhﬁﬂ eﬂa@ndbmy\ﬁmﬂd th ylofasdat e and
wat er. The organic ) vvashed th. b and ove SO4 The
resi due obt ai % %EOP?ﬁ?aﬁgxlgSﬂV@ﬁtt?ﬁwaﬁlw H"ﬁJ |f Scfe%cf}o%] q'é' éeea%\elgl—ﬁ’LC to
pr o_dgpe t2he|§|105é0wﬁhptdmnl glovmgmc{ng?mnm{gm&} ldl‘h[axedultﬁgyéaeﬂor(G met hyl -
pyridin-2-y t = hi.cxcl. . o .
2] oct ane- | - carbox ‘ﬂ?c cg?:ll‘\'/%']orgo ﬁﬂq\f)}m&‘% E%%%)l?b&gzg,m%/ﬁcfﬂ f“iﬁt‘f\ﬁ‘?t"ﬂ? VHz,
Met hanol - d4, 8)&W1:3te@ﬁec{pﬁtate 1TFhe p}ecmlﬁte]yvakseﬂalm)ed afld i filtmte wadextratieBAwicd, 1H, J =
7.8 Hz) , .7.61 1 Hz 4 8 (m 213),
3.92 (m152H) wiftso %C%@; ]ﬂ’f%ﬁm’("s %e?&f%b’g%d?“gggﬁ%%@%“{irﬁ”ﬁ 1.58
(m 6H). M (EStdentmdtal tb34elBow ddlid) ThindolEnwas somisnedofitht theprecipitate andnpou nd
Exanple 9 | yified by preparative HPLC (HO/acetonitrile, no buffer; 5% AcCN to 80% AcCN

over 10 minutes) to produce 25 mg (0,07 mmol, 21%) of the title cbmpound as a white

solid. 'H-NMR (300 MEz, DMSO-dg, 8): 1248 (br s, 1 H), 8.80 (d, /=4 Hz, 1 H),

20 8.09 (s, 1 H), 8.07 (t, /=5 Hz, 1 H), 8.01 (d, /= 8 Hz, 1 H), 7.71 (n, 4H), 7.38 (td, T =
2 Hz, 8 Hz, 1 H), 7.29 (d, J=4Hz, 1 H), 7.14 (id, J = 1 Hz, 6 Hz, 1 H), 449 (t, /=7
Hz, 2 H), 2.96 (t, J="7 Hz, 2 H); m/z: 345 [M + HJ".

Example 18
23 N-Hydroxy-3-(3-pyridin-2-yl-4-quinolin-4-yl-pyrazol-1-yl)-propionamide
To a solution of 35 mg (0.1 mmol) 3-(3-pyridin-2-yl-4-quinolin-4-yl-pyrazol-1-
yl)~propionic acid (see Example 17 above) in 2 mL DMF was added 14 mg (0.2 mmol)
hydmxylamiﬁé hydrochloride, 46 mg {0.12 mmol) of O-(7-azabenzotriazol-1-yl)-
1,1,3,3-tetramethyluronivm hexafluorophosphate (HATU), then 0.09 mL (0.5 mmol})
30 diisopropylethylamine to give a yellow solution. This was stirred at room temperature
for 2 hours and then purified by preparative HPLC (H,O/acetonitrile, no buffer; 5%
AcCN to 80% AcCN over 10 minutes) to produce 2 mg (0.06 mmol, 6%) of the title
compound as a white solid. "H-NMR (300 MHz, CDCls, 8): 11.17 (brs, 1 H), 9.65 (br



20

4-(2-{2-[4-Benzo[ 1, 3] di oxol - 5-yl - 3-(6-net hyl - pyridin-2-yl)-pyrazol -1-yl]-eth
oxy}- ethoxy)-bic cI o[ 2. 2. 2] oct ane-1-carboxylic acid A solution of

4- (2-{2- [ 4- beWEFHHNEH oxol - 5- yI - 5- (6- met hyl - pyri di n- 2- ﬁC)T’USZ"“‘““"““‘”

pyrazol -1-yl]-et hoxy}-et hoxy) - bi cycl o[ 2. 2. 2] oct ane-1| - carboxylic acid net hyl
ester (0:02 g, 0.037 mmol; see Exanpl,e 8 above) in concentrated

hydrochl oric S . t efa 8 hours.

hydroohl o a1 g s k) Zmamet g (- A PTATRSF AR UES Kp7 o°

hydr oxi de. Watiey4Ra%38 Mv&dimh@ér’f’ Qﬂa(wﬁliﬁ),t’b’ﬂgﬁ,\?? Tz, 3t 2926447 Hahi ch was

washed with ngt yMn OC[M_Q mde, and the nethylene chloride wash was

concentr at ed eparative LC purification gave the title conpound as a

yellow solid (0.002 g, 110%. 1H NWR (300 MHz, Methanol-d4i 8): 8.28 (t, 1H
1 éo HZ profinf3e(S. 1H), 7.75 (d, 1H, J = 7.8 Hz), 7.62 (d, 1H J = 7.8

, 6. in; . O. , 2H), 4.49 (m 2H), 3.93 (m 2H), 3.58 (m

2H), 3. 48 (m 2i@BenpBA]djexol-B)-1H-pyR@okIyD-661hyl-pxidige (m 611); MS (ESP+) nfz

SE)Z(SW;' | éMIé) '3_ EAS_ Eg%ﬂ%gi%?}g‘%Eﬁﬂe compound is described in parts (a) and &T LQ%OOOM 004049  -43

di oxol - 5- yl - 3{§)cd-Hente)l,31dioxolel-yl-3R(Gyhirpmpypyeidi-2-th-phytazpledpindionic ncidle To a

sol ution of 2%Q mo (0.8 mmol) 2-(4-benzo[1, 3] dioxol -5-yl-1H pyrazol -

yl)-6-met hyl -pyridine (see Exanple 6 above) in Et OH was added 0.25 nL of a

50 %5 d8. KC]-l sol Te ftmiutinintOIﬂZ-sﬂ-bWb[ﬁ@]@@m{;;ﬁWb1H-pptan¢4 3pylp6ibpinepwidinfo t hi s

precipitate 1o The resulting
sol uti on was t| r?’ %é]\lléeirsr]?lgp ,1&5%3()@ hen ]ZI ?B ég@%%] d(#ﬁlﬁl trate was
concentr at ed tdunﬁﬂ@ﬂ&wfanmésh]du@ (14 idha 13fesmal) deethylamding (28.8wn ki 20¢ immol}

M OH CH2C12, aﬂ?%%%%) *r{l)é @?n@?@a@nﬂkfﬂ o f3r $ MBI Hthen € O

produce 160
3-[ 4-benzol 1, S}rmw@dlofﬂsﬂ;md @ce(a@ﬁm 1o} wip\adiled ta thpgesidue, and the insoluble

2-yl az oI Iy 400 MHz,
2 O) dg% gmwds (ﬁ@feféa %%é fi ﬁte% @mﬁa{u%%h%ﬁép@ﬂﬁ? dy ?hgsgg\é?/gash 10N
H, 7.20 ( d  yolumg chipmatpgraply o grvectse title, compeynd aga gellopesoli® (12)L £, 33%% (s, 2 H),
4.44 (t, " s, 3 mz: 333
i +|—|]( a Egba)'? 4-8%@[1 3fideor i 18- py e ool B yn-Zviklpyfiafid ( H);
A mixture 4-benzo[ 1,3]dioxol-5-yl-3-(6-bromo-pyridin-2-yl)-pyrazole-1-
_ sulfonic acid dimethylamide (210 mg, 0.47 mmo!), tributyl(vinyl)tin (295 mg, 0.93
20 mmol), tetrakis-(iriphenylphosphino)palladium (27 mg, 0. 024mm01) in THF (2 mL)

was heated in a sealed tube at 120 °C for overmght The reaction was cooled to room

_)

temperature and extracted with CHzclg and saturatgd sodlum carbonate. The orgainc
layer was dried over MgSO4 and concentrated. Th§ resulting residue was purified on
silica gel column with 0-5% EtOAC/CH,Cl; to give 4-1561120[1 3]dioxol-5-yl-3-(6-vinyl-

25 pyridin-2-yl)-pyrazole-1-sulfonic acid dimethylamide (183 mg, 99%). 100 mg of this
sulfonic acid dimethylamide (0 25 mmol) was then dlssolved in a mixture of THF (2
mL) and EtOH (8 mL) and a solution of NaOEt in _EtOH (23%, 1 mL) was added. The
resulting solution was heateﬁ to reflux for overnighf.- The reaction was cooled to room
temperature and conceniraféd.' The resulting residue .w_éls filtered through a short silica

30 gel column and washed with THF. The filtrates were doﬁc’:entrated and redissolved in
DMSQO. The resulting soluﬁbn was purified by serﬁi—px.féparative HPLC to produce the
title compound (30 mg, 41%). MS (ESP") m/z292.3 (M+1). "H NMR (300MHz,



3-[4-Benzo[ 1, 3] di oxol - 5-yl - 3- (6-net hyl - pyri di n-2-yl)-pyrazol -1-yl]- propyl am
ne To a solution of 130 ng (0.39 mmol) of 3-[4-benzo[1, 3]dioxol -5-yl-3-(6

met hyl - pyri di n- 2-yl yrazol -1-yl]-propionitrile (see exanple 10, above) in
4 nL of Et O—Wﬁd&“‘”&%ﬁﬁgd 2 nL (excess) of a 2 Msolution 8%3%?%‘?‘?4‘]& in EtOH

with stirring. 20 To this resulting solution was added a catal yti c anount
of Raney nickel that was prevvashed vm h EtOH The m xture was subjected to

40 psi of hydro orous stirring for 2 hours, after which it
was i1 er ot MASEHOR SAD g 1Bh ST 1D, 0, 10768 b Eh g 2ENG O e ¢ 0
produce 135 ngg@qﬁggml,sg‘y(d/@])n gfost(dgql—l?lﬁtdgqs lejrpound as a colorless oil
whi ch was used in the follow ng transtormations w thout further 25

purification; mz 337 [ MH +. Exanple 12

3-(3-Pyridin- Exé{hgl@‘zﬂm nol i n-4-yl - pyrazol 1-yl)- propyl am ne To a solution of

130 0. 39 di n-2- | yl - 30
pyr aggl (§ yl) gg'i[‘) Q]lqux@P{rll’glﬁ'g’W%"]ﬁyyl? u%”gfﬁlﬂi’j‘p"

4-(3-pyridin-2- yl Alsh YRR -HAeehzo[ 0 masad;u -1 PaRCE YO Sifdil®didied® 4 M, of
Et OH was added: é%xcess 24?} : 0[ 3!' sﬂﬁ H} am%’lr?la |*1 tOHd with

Stivring. To (A0 ddH iR, bedhampisnd bt St B G Yot CIPBAIR e THBOE of  Raney
BT US2004 004050, gt i o Af“%?“igwrﬁmﬁﬁwﬁw R

-44 subj ec 0 og S W vi gor ous
stirring for Pg}b"dﬂ?ﬁﬁ’%ﬁ‘s fog ]é‘?mmﬂ]?etrﬁs“?‘{e g“?‘??%gﬁ"@@gtaﬁl%&?éﬁk%nﬂl ug of
tOelt:te 10he fwaweawmm qih@ﬁﬁﬁie{ﬁés&dndeﬁr@éd\&dﬁ&gﬁdﬁ% é:ﬁﬂ;%ﬁatétﬂ&l ve) of the
itle conpoun oi ch was, u | e n
transf or mat i o?f??\?ﬁ 1 B% l“’efdﬁ‘? H‘Pﬁ\‘lﬂ g8 M%éésﬁg 24 ]odl}f'%sqﬁl ssol ved
in5n 5 G42M(3boﬂlmtmt)m&(l$joszw,meps&dﬂﬂﬁﬂm(mm %SRHQL(H){)' tate, the

preC|p|tate i sol at ed ration and air-dri.ed to glvet e title COWpOUI’ld
as its hydrocHi® 81@%%‘“5%%1601@%3 18 $06MA3 BRBD- d6, 6): 9.18 (d, J= 4 Hz,
IH), 8.46 (s, 1H), 8.39 (d, J= 8 Hz, 1H), 8.17 (br s, 2H), 8.10 (d, J=5
Hz, 1H), 8.06 (t, J= 7 Hz, 11-1), 8.01 (d, J= 8 Hz, IH), 7.87 (in, 311),
7.72 (t153=7 Hz, 1H), 7.26 (t, J= 6 Hz, 1H), 4.47 (t, J= 7 Hz, 2H), 2.91
10 (m 2H), 2Eg[zmﬁm212H); m z 330.8 [ MH] +.

2-(4-Benzo[1,3]dioxol-5-yl-1H-pyrazol-3-yl)-6-cyclopropyl-pyridine

A solution of cyclopropylmagnesium bromide in THF (0.5 M, 0.5 mL) was

added dropwise to the solution of ZnCl, in THF (0.5 M, 0.5 mL) at -78°C with stirring,

20 The resulting suspension was allowed to warm up to room temperature and stirring was
continued for an additional 1.5 bours, The suspension was then transferred to a sealed
tube together with 4-benzo[1,3]dioxol-5-yl-3-(6-bromo-pyridin-2-yl)-pyrazole-1-
sulfonic acid dimethylamide (100 mg, 0.22 mmol; see Example 19, subpatt (a) above)
and tetrakis-(triphenylphosphino)palladium (25 mg, 0.022mmol). The mixture was

25 heated to 120 °C for 2 hours and allowed to cool to room temperature for overnight
with stirring, The resulting reaction mixture was difuted with EtOAc and washed with
saturaied NH4Cl. The orga:mc layer was dried over MgS80, and concentrated. The
residue was purified on sﬂ1ca gel column with 5% EtOAc/ CH,Cl; to produce 4-
benzo[1 3]d1oxo]—5-y1—3 -(6-cyclopropyl-pyndm-z-yl)-pyrazole-1-sulfomc acid

30 dimethylamide (51 mg, 6%) 4-Benzo[1 3]dioxol- 5~yl—_ -(6-cyclopropyl-pyridin-2-
yD-pyrazole-1 -sulfomc aq;d dimethylamide (50 mg,0.12 mmol) was then dissolved in a
mixture of THF (1 mL) and EtOH (4 mL) and a solution of NaOEt in EtOH (23%, 1
mL) was added. The résulting solution was then heated to reflux for 2 hours and



Exanpl e 13

N-{3-[ 4- Benzo[ 1, 3] di oxol -5-yl - 3- (6-net hyl - pyridi n-2-yl)-pyrazol -1-yl]-propyl
}- met hanesul fonam de 15 To a solution of 135 ng (0. 39 [IU% of
3-[4-benzo[ 1, WPHBRE0I5-y| -3-(6- PCT/US2004/004049

met hyl - pyridin-2-yl)-pyrazol -1-yl]-propylam ne (see Exanpl e 11 above) in
CH2C12 was added 0.14 nL (1.0 nml) @f triethylamne with stirring,

fol 1 oved by O.giudito (& =oBHRbeke Sl BN AEHLLE il DM B0y 01 vE 2 vl | oW

solution. This ow 501 roontt enperature for 2 hours,
t hen concentr é]nrengh arsholt siicl gebcbke andve@kbdawith THF . pThel filirgel whycopranratedtidve  HPLC

e et on e 0 A A0S BB ol ) 12

produce 21 ng o e co ow sofi (300

Mz, CDC13, 6)ompo@d ((0dng22%) M8 (ESH) m/273(165 (VD). T HYMRA3 0Kz, MeCZ—I—H) 7.13

gszol( .H%S o 7%“’%%89% (E:’%,ﬁlgﬁ?o(?’ 15?5’376%((8’?1@’57:'4]6@@‘9* é%?ﬁ%z. 4€'g{_‘§M+ H]H)+, 25

Exanpl e 14  2H), 2.6-2.5 (m, 1H), 1.55-1.41 (m, 2H), 1.27-1.22 (m, 2H).

D net hyl -[ 3-(3-pyridi n-2-yl -4-qui nolin-4-yl-pyrazol -1-yl)-propyl]-amne To
a solution of 50 ng (0.15 mmol) of 3-(3-pyridin-2-yl-4-quinolin-4-yl

pyrazol -1 -yl-) Bxaoplel22m ne (free base, see Exanple 12 above) in 3 nL nethanol

stirring fol | uaegbatieBr AR A s aR A RHRER car bon to gi ve
a bl ack 1t xture. Thlsslutimmﬁfdﬁmnzo{fb,S]dpkachgl-ﬂs(ﬁd&om&@y:ﬁkﬁn 2@1‘1)-@!%13@@ n gas and
ot 0o o T OSUSIRS AL Bu B P 057 RS, USRI lth A S O10" °
PCT/ USZOO?/ 00464 SethyliopmsulifdnyRiiflvoyoapstae (62 gy B S HRIG!) ([-Rihydces DNF(4i | e, noI
3209 “of the t MPEsaRE0RD SRk et P B LShblafoR P RED (bR coa 5,
S): 8.49 (d, Jknhdddd to ﬂmlrbaphtﬂnﬁiih:@:@;lwhﬂﬂ:mésh&dﬂaﬂtdso-l)c for 4 Rdmf. it wds 8 Hz, 1 H),
7 47,9157, iy bty Sl by Sl Qg 0 (9
extract was washed with EDTA (0.5 M 20 mL) twice and water once, then dried over
MgS0;4 and concentrated to gi've crude 4—benzo[1,3jdi0xol—_5—y1~3 -(6-trifluoromethyl-
pyridin-2-yl)-pyrazole-1-sulfonic acid dimethylamide (160 mg) as a bright yellow
foam. The crude produce was then dissolved in EtOH (10 mL) and a solution of
20 NaQEt in EtOH (23%, 1 mL) was added. The reaction mixture was then heated to
~ reflux for overnight, cooled to room temperature, and concentrated. The residue was
filtered through a short silica gel cake and washed with THF. The filirate was
concentrated and redissolved in DMSO and purified by semi-preparative HPLC to
produce the title compound (65 mg, 52% for 2 steps). MS (ESP") m/z 334.2 (M+1). ).
25 "H NMR (300MHz, MeOH-dq, 8): 7.94 (t, 1H), 7.73-7.69 (m, 3H), 6.87-6.74 (m, 3H),
5.95 (s, 2H).

Example 23
4-(1-0x0-1,2-dihydro-isoquinolin-4-yl)-3-pyridin-2-yl-pyrazole-1-sulfonic acid
30 dimethylamide
To a solution of 55 mg (0.13 mmol) of 4-(1-methoxy-isoquinolin-4-y1)-3-
pyridin-2-yl-pyrazole-1-sulfonic acid dimethylamide (which is prepared b; coupling 4-

Bromo-1-methoxyisoquinoline (the title compound of Example I above) with 1-(NN-



1.87 (s, 611), 1.81 (t, J=7 Hz, 2 H; mz: 319 [M+ H +. Exanple 15
4-13-Pyridin-2-yl-1-(3-pyrrolidin-1-yl-propyl)-1H pyrazol - 4-yl]-quinoline,
HC salt 10 Wwo aw@edosd i on of 50 ng (0. 15 nmol) of PCT/US2004/004049
3-(3-pyridin-2-yl-4-quinolin-4-yl pyrazol-1-yl)-propyl am ne (free base, see
Exanpl e 12 above) in 5 m, THE was added 138 ng (1 mmol) K2C03 fol | owed by
0.04 nL (0.32 nmmol) of 1, 4-dibronobutdne to give a colorless nmixture. After
bei ng heat ed d@imetiyfl)-sikftiuglsIapyaidin- 2—?lhgzrfrzemul-ﬁoimgc dobb(@teititie codipouhd b Was

filtered, concgntr rified a P Qacetanitrile,
15 no buffer; ]ﬂgéﬁ%g gb’% @'@ﬂe{{%‘%’ %)‘%Eﬁ]? @\ﬁ‘a’%egﬁ%%&’&)&’&% orl ess
solid, which dvmemmnﬂemamﬂd'edao BY mLHIZh mﬁil,tzotenmdj) selotriviettylsiléneito give 1. CH2C! 2
and addi ng 1. ui v Ient M HC 1t 20. . The resulti.ng solution was
t hen concent rz?{lgﬁ'g% ufm?fg %‘ﬁ%mﬁ f"ga% %&Pﬂ ng’;ﬁj “égg sol i d,
1H NVR (300 Mwhichis@Haiged t8 kool 1dlrob@ tenfparatie, dilutel) witR ethyl abetate,hﬁd Sradtied 1 H),
8.45 (s, 1 H), 7.71

(t, J= 7 He, T 1%@"7‘EL ?d’(‘im*%ﬁ’HZ‘?tWFpe’i%bmﬁ @”ﬁ?‘@ﬂﬁ—s"g‘“ﬁﬁ‘“’a B D (d,

J= 5 Hz, 2 H) drigd @@280Q4), filterdd, bird cobcdrirate®tolhe tRle@OmbonndAs klyelloR: s38d (t , J= 7 Hz,

, 1.95 le 16 25
4- {3 Pyri di n(%}lwlwm F‘f@ #ﬂ%?%@#‘ﬁxggﬁyﬁ 1H pyrazol 4-yl]-quinoline

To a mxture of 70 nmg (0.20 mmwol) 3-(3-pyridin-2-yl-4-quinolin-4-yl-pyrazol -

1- I) pr pi oni rilﬁélsee Exanpl e 12 above), 30 ng (0.44 mol) sodi um azi de,
an ﬁrg ammoni um chl oride in a high-pressure tube was added 3

m_ dr y DIVF ”Bk(e-lreﬁmli Bjdmosﬁgmnﬂmomhyllmpﬁdzdl@qﬂl})&-bﬁ‘ommﬁyﬁmhé red
overnight, then 30,c nt r The res di ssolved in 5
m of a 1 M aqueouf ﬁg‘l} 3?8 oxoﬁza?gl (% 1?%“83%\%‘%”%@“ then the
vol une was r edaftningl) hlaérﬂlydmuslﬁm(s mln)dvas raécleﬂ tad $1me3doﬂ/snd1hm@bra¢deal AcCH. The
resulting m xt ed r O/ acetonitrile, no
buffer; 5% Ac&efsomgﬁl%%’c"w 3 e{r}ﬁ:@ m nu }ﬁ‘%fer C?(%d\i/ 072033
PCT/ US2084/ 004fksroacelimidadaieo(@.325 mingpl) (vais ad?demm&er a8 additiafal 30winies ke conpound
as a fluffy, V\:hitF soljmg. A}' . .

Toomi femperature, hydrazine (1.5 mL) was added. After another 30 minutes, glacial

acetic acid (10 mL) was added and the reaction warmed to 100 °C for 1 hour, The

reaction was then concentrated in vacuo and purified via reverse phase HPLC

N

(acetonitrile-water gradient) to give a solid identified as 2-(4-benzo[1,3]dioxol-5-y1-5-
20 trifluoromethyl-1H-pyrazol-3-yl)-6-bromo-pyridine: MS (ESP+) 411.9 (M+1).

Example 25
1-tert-Butyl-3-[6-(3-pyridin-2-yl-1H-pyrazol-4-y)-quinazolin-4-yl]-urea
To an oven-dried 100mL round bottom flask was added 500 mg (1.26 mmol) of

25 4-{4-amino~quinazolin-6-y1)-3-pyridin-2-yl-pyrazole-1-sulfonic acid dimethylamide
(which is prepared by coupling 6-iodo-4-aminoquinazoline (the title compound of
Example G above) with 1-(N, N-dimethyl)-sulfamoyl-3-pyridin-2-yl-pyrazole-4-boronic
acid (the title compound of Example 1(d) above) in the same manner as described in
Example 1(e) above), the flask capped with a rubber sepium and flushed with argon.

30 To this was added 15ml. dry DMF with stirring to give a colorless solution, then 60 mg
(1.5 mmol, 1.2 equiv.) of NaH (60% w/w in mineral oil} was added, giving copious gas
évolution and producing a yellow mixture. This was stirred at ambient temperature for
30 min., then 145 pL (1.26 mmol) of tert-butyl isocyanate was added and the resulting



5

(300 Mz, DMBO-d6, S): 8.79 (d, J=5 Hz, 1 H),
3 (s, | H), 7.99 (d, J=8 Hz, 1 H), 7.82 (d, J

8.09 (d, J= 4 Hz, 1 H),
=8
Hz I—% 7.69 (m 1 H), 7.39 (td, J=1 Hz, 8
He

Hz, 1 H, 775(td J
8 Hz 1H3 28 (d, J
1 H)  WP2NIOI33 3= 5y, 1 5 H), 4.56 (t, J= 7 ﬁf?’“f”l%’,“‘"%%l (t, J=

Hz, 2 H; mz: 369 [M+ H +. Exanple 17

-(3-Pyridin-2-yl-4-quinolin- 4y| py[5qzol 1-yl)-propionic acid To a solution

f 110

;I. 0.34 . - (3= di ol 4-.y|
o) or opt oty ERieadoves e hiY 6% foacubn W ARl it o BNORY adlly 10 1y
of a 5 M aquesOi NdOk ®biretsisotiomcogientrated. Cl‘hswe#;dunm tlmcdﬂiﬂ: Iéz()ieact i on
mxture was he ‘}ggtqﬂgtl&m\%géohg Wik g/a§ﬁl'te{r&f o’%ﬁw%s‘ﬁ%ﬁwl K‘%&te%%n%\l%n?dé%%ho” €SS

sol uti on. The reaction nperature and
neutral i zed wir¢dnystpllized ﬁbmaﬂnenoléwammgiw5§5mg (1 asmm é41zsbeﬁ4 bll eretele The

recipitate S r 1.4 rAat cte W|th50m_
IOCHZClg. %he \gkr%g ?ﬁnggd &éﬁgazg%l tyﬂ% y&ﬁ%‘ %fl%ﬁ @ﬁa?@%ca d 1fmer and
concentrat ed t®a anpelid. Kwayalififidctiofigngity olystas weris obiaiviod ﬁ'enichiordfortﬂfe precipitate
and purified | &c A . - 8% AcCN to
80% AcCN overg’.ytaﬁg ﬁpﬁisgﬁﬁo pr’gy@dzgﬁé %QKH&OQ;Q%FQ’ @ng’/%?’e@?’ ?%’n(:a title
conpound as a SWli(11; s), 100 (UH; $)13.30\FH( U6 NER), 7.9MB0; 4G = )z), 128 A8 @hF s, 1 H),
8. 80 fg J= 4 '@r@%‘{?ﬂg}?%ﬁ%g%gs 9@&6}1 3,956\ o 2 ab¥pder) - 8- 01 (4
2Hz, 8Hz lmH) 7 29( d4-)4=B-tzrt Bﬂ}yl-?xrejdbo-quina]zaM-yH&pyﬂd)mZLyMﬁ(raz,oﬂa:l?mﬂﬂomc 2 H,

2.96 (t, J=7 5. +
N- Hydr oxy- 3- (?ﬂé#‘ﬁm WﬁéﬁaS§%dethgh nggmyrazo agﬁ"?‘”&r‘%‘é’.‘%’??é% de To a
sol ution of BRtorgro(iﬂae];hermblc))maot(na H-NMR (100 MEz, DG, Hlol1019 4s, yH), 9yB6azol -

yl) - propionic ( al ny (02
nmol ) hydroxxﬁq%rlﬁiss'Sl éﬁé,aﬁﬁﬁorlleHf‘ﬁ%gﬁgﬂ(ig7%§'f}lﬁgFéﬁgﬁj %Zdulﬁl

O ( 7- azabenzot743d¢.e1= $Hy,|1)H;) N201(n8 IH),tléﬂl(&iﬁHLfmytw&J[MﬂlﬂI hexaf | uor ophosphat e
(HATU) 1ghen 0.09 nL (0.5 nunol) 30 diisopropylethylamne to give a yellow

solution. This was stirred at roomtenperature for 2 hours and then
purified by piapplkiiéve HPLC (H20/ acetonitrile, no buffer; 5% AcCN to 80%

ACON over 10" il 65 1Rt QA ind WU Byrdfor B quil ol the title

To a solution of 0.2 gram (0.48 mmol} of 4-(4-chloro-quinazolin-6-y1)-3-

.0
2
4

O W~ Il Il
~

pyridin-2-yl-pyrazole-1-sulfonic acid dimethylamide (which is prepared by coupling 4-

20 chloro-6-iodo-quinazoline (Davos Chemical Corp., Upijer Saddle River, NT) with 1-
(V. N-dimethyl)-sulfamoyi-3-pyridin-2-yl-pyrazole-4-boronic acid (the title compovnd
of Example 1(d) above) in the same manner as described in Example 1(e) above) in 4
mL acetonitrile in a high-pressure tube was added 0.13 1oL (1.5 mmol) morpholine to
give a colorless solution. The tube was capped and the solution heated to 85 °C with

25 stirring for three hours. The resulting solution was cooled, concentrated, and the
residue brought up in ethjzl ::acetate. This was washed w1th a 5% citric acid solution,
then brine, and dried (N 52504), filtered and concentrated to form 4-(4-morpholin-4-yl-
quinazolin-§-yi)- 3-p3md1n—2—y1~pyrazole—l-sulfomc ac1d dimethylamide (0.14 gram,
0.39 mmol, 70%), wluch was used in the next step w1thout further purification; m/z:

30 466 (M+1)".

4—(4-Morpholin—4-y1-quinazolin~6-y1)-3-pyﬁdin—.’l—yl—pyrazole—l-sulfonic acid

dimethylamide was then déprotected in the same manner as described in Example 2 to
produce the title compound. "H-NMR (300 MHz, CDCls, 8): 8.79 (s, 1H), 8.67 (d, T =



compound as a white solid. 1H NWR (300 MHz, CDC13, S): 11.17 (br s, I H),
9.65 (br WD 2004/ 072033 PCT/ US2004/ 004049 -47 s, 1 H), 8.68 (d, J= 4 Hz, 1
H, 8.40 (d, J=4 Hz 1H, 8.07 (d J=8H, 1H, 7.63(m 4H. 7. 38 (d,
1= 7 Hz, 1 H)WORMWE0$} 3 H), 4.57 (t, 7 =7 H, 2 H), Pf.g?ﬁz“("t’,““‘b‘% 7 Hz, 2

H; mz: 360 [M+ H". 5 Exanple 19 2-(4-Benzo [1, 3]
di oxol -5-yl -fH pyrazol - 3-yl ) -6-vi nyl;séyridi ne Synthesis of the title

conmpound is d ribed ,i art I _)(/2

4-Benzo[ | , 3] d%@f?ol‘?%?ﬁf%? (é’-‘iﬁgﬁ%?@ ?’51931-7%-335‘1?‘& P ?‘%fz&}%a 15778 Gni ¢ aci d
di net hyl am de 1H}) 750 (i@, SoR ¥z ®RlzOIfH), 7.40 (d, J = 8 Hz, 1H), 7.27 (m, 1H), 3.78 (m, 4H),

2- (4-benzo[ 1, L.oxal- 55yl =1l - pyr azol - 3-yl ) -6-brono-pyridine (11.8 g, 34
nmol ; see Exaﬁ%?émsﬁgb{%%%sgm,F%ZClZ (250 nL) was added di net hyl sul f anoyl
chloride (14.7 niL, 136 nmmol), trietbylamne (28.8 nm., 204 nmol) and DVAP
(1.0 g)..The m xt was stirred at 60C for 3 days, the solvent was then

evaporat%d of X2 7 acetate (150 nL) was added to the residue, and the
i nsol ubl e 15 dqi-Methas-pghehilp6-¢3ippfidin-2THd B-pyrhzaddeyqEnenlicent r at ed and

ified b il A I ch h t. I titl
Compound ae a yel FBtf bl of 186758 BB e 0P b gt Bl B b a5,
1H- pyrazol - 3- giyl-praxdleiHsulfopid adidrimdbytaniide (vhich is prepared by coupling 4-chioro-
4-b 1, 3] di | -5-yl.: 3-(6-Db - | di.n- 2- - =] - f oni id
e TR P R b Gab b 00 5
rrner?I ), ﬂﬁt rftl dﬁge@hyﬁ)iqnﬁa::wmrpygphithﬁ)llgghdé&?#mm&ﬁdm ttiﬂeeo’zkdpmﬂdlad; in THE (2

was heated_in.a ed . e a or.. ov.er e _r.eacti-on was
cooled to roo%ﬁxm?}g%‘gf%oﬁr%éngﬁd‘m@%?@g aé‘;&“’%ﬁ“l’% %Lﬂge&ﬁig@gﬁ)ﬂg% sodi um
carbonat e. Thélwng i aitgh-praysere tuisesva ndded 99 wey(0.85 Dbl Arfdequivijelent r at ed.  The
resul i ng 1 est e MO UL LA E Dl Bl 805 Lok, bl (R M/ 00T 2

to give 4-ben =viny

pyri di n- 2-yl ) oyl gizodles) tetakisftdghienyl pbosghide)pallddina () degivdB83:1loy,sol884.. 100 ny
of this,.sulfqnigc,acid.dingethyl am de . ) wa h i ssol.ved in a
o xtur o 15 it (g8 S TRV B Ebpbduct o RLidy HEBRAIED (BB O
(23% 1 nl) wasersigite The fdagting mixture was cooled, diluted with ethyl acetate, washed with

1IN NaOH, a 5% citric acld solution, then brine, and dried:(N a;804), filtered and

concenirated to form 4- [4—€4-metho}gy-pheny1)-qumazolin-ﬁ-yl]-3-pyridi11-2—y1-

pyrazole-1-sulfonic acid dimethylamide (160 mg, 0.33 mhlbl, 77%) which was used in

20 the next step without furthér puriﬁcaﬁon; m/z: 487 (M+1);}.

4-[4-(4-Methoxy-phenyl)-quinazolin-6-yi]-3-pyridin-2-yl-pyrazole-1-sulfonic

acid dimethylamide was then deprofected in the same mam_ier as described in Example
2 to produce the title compbund. 'H-NMR (300 MHz, 'DM'SO-ds, 8): 8.84 (d, /=1 Hz,
1H), 8.67 (4, J =2 Hz, 4 Hz, 1H), 8.25 (d, J =2 Hz, 1H), 7.98 (3, T = 8 Hz, 2H), 7.92

25 (d,J=9 Hz, 1H), 7.86 (dt; /=2 Hz, 9 Hz, 1H), 7.76 (4, J = 1 Hz, 1H), 7.55 (tt, J=2
Hz, 8 Hz, 1H), 7.32 (d, J= 8 Hz, 1H), 7.23 {m, 1H), 7.11 (d, I = 8 Hz, 2H), 4.05 (s,
3H); m/z: 380 (ML),

Example 28
30 S-Methyl-thiophene-l-carﬁoxylic acid [6-(3-pyridin-2-yl-1H-pyrazol-4-yl)-
quinazolin-4-yl}-amide
To a solution of 200 mg (0.5 mmol) of 4-(4-amino-quinazolin-6-yl)-3-pyridin-
2-yl-pyrazole-1-sulfonic acid dimethylamide (which is prepared by coupling 6-iodo-4-



resulting solution was heated to reflux for overnight. The reaction was
cooled to room tenperature and concentrated. The resulting residue vvas
filtered through a short silica 30 gel columm and washed with THF.

filtrates werWORHHEEAP at ed and redissolved in DVBO TI’i’ET’rné@ﬂ‘V‘i“Mb soI ution
was purified by sem -preparative HPLC to produce the title conpound (30 ng,
419 . M5 (ESP) nmliz 292.3 (Mtl). '"H NWR (300MHz, WO 2004/ 072033

PCT/ US2004/ 004049 .48 96 111),
7.68 (d, 111) ™ 1‘8115(28%?%3)%"8°%W“%°§8}g?‘ﬂ jdé%%""e% (Ndh Nﬁ‘ﬁ‘h 1 ofss( d, :
]2_-H% 21- gég§0E ?_ stﬂfd_)noiB(-aymhﬁl 2@1}pﬁazole—4—boromi: acid gtht-i title cmln}:aoundl of Example ;(S)SpenSI o
of 2-(4- benzo o,cygf :a%)exgﬁng ”9“}@%P{g%&f“g%%’%%ﬂe?ﬁ%@‘%ﬁbﬁgﬁ“ Qﬁﬁ& Wﬁs 20 ny,
0. 069 mol ; sa@e&ﬁaﬁmle(zmnmbbmﬂlymewmﬁ"( 10 %4-6 btnolfrmethylthiophried?-e of
McOH (5 d 1
at rmsE)heérﬂé) of “J%%rﬁmd%é%‘&\“’%%i"%ﬁ"tg rIE eSt ?@gﬁnnhm%%f %fq%g{n fg 8ff thr ough
a C_eI ! te cake yd_lmlv ébﬂztma.s’ﬂhelwm heated !:dlfreﬂﬂmfeﬁmght Meow]ak, ditatad @ith etayled and
Bovy | N5 (Esprotits 383 HrinRovidit it o Q5T ol it GRS L1 M )
;1;9)5 (g 1%1?) prgimz Phesc wad Med?ﬁlﬁéﬁed(aﬁd cditteritiated tGfoBN-S6n8RYyl{apptdid}- 6. 01’ (s, ,
2 (4 Benzol 1, SArONsroe S duciiospt Rt pprar et A
sol uti-oi0 of cylHaofideppydliveguobd ivichiwes niedén the nditiep Gitbouvifurthetpuifiyativas added
dropwi se to t%? @g llgif,iof ZnCl2 in THE (0.5 M 0.5 nL) at -78C with

u

stirring. ng suspension was allowed to warmup to room
tenperature and st 5-Methy§thm$enee23cﬁqu@hcfddﬁ (b:mnmtdmﬂfmagﬂ-ﬁpyﬁdinemyls The

Zuzgﬁgzl[ 2n3}lvgﬁo>33 fang‘J T%@“% 36%/@6 ‘gase[g? &eﬁr;a%&/r a<or ag’fe%t B %8ni ¢ acid
di met hyl am de d¢stOBedrig Ex8mil@?2 tumbducséle {iffxemyoendl JH-NMB(a06 MHz) DsiSéve) and
tetraki g (tri ghogyd BAQSAY! £8) Rl 29t 2 %2500 0R28HR! i, dR8Mat! Ur e vas

8.01 (m, 1H), 7.99 (m, 1H), 7.92 (d, /= 8 Hz, 1H), 7.86 (d, J=8 Hz, 1H), 7.76 (d, J=

2 Hz, 1H), 7.55 (4, J=8 Hz, 1H), 7.40 (d, J = 8 Hz, 1H), 6.90 (m, 1H), 2.50 (s, 3H);

wz: 413 [MHH].

20 Example 29
(4-Methoxy-phenyl)-[6-(3-pyridin-2-yl-1H-pyrazol-4-yl)-quinazolin-4-yl]-
methanone )

To a stitred solution of 500 mg (1.2 mmol) 4-(4-amino-quinazolin-6-yl)-3-
pyridin-2-yl-pyrazole-1-sulfonic acid dimethylamide (which is prepared by coupling 6-

25 iodo-4-aminoquinazoline (the title compound of Example G above) with 1-{N,N-

. dimethyl)-sulfamoyl-3-pyridin-2-yl-pyrazole-4-boronic acid (the title compound of
'Example 1(d) above) in the same manner as described in Example 1(€) above), 0.16 oL
(1.3 mmol} p-anisaldehyde, and 53 mg (0.4 mmol} 1,3-dimethylimidazolivm
methanesulfonate (Fluka) in dioxane under argon was added 53 mg (1.3 mmol) of a

30 60% dispersion of sodium hydride in oil to give a yellow mixture. This mixture was
heated to reflux overnight, then cooled, poured onto ice-water, and extracted with ethyl
acetate. The organic layer was washed with IN NaOH, a 5% solution of citric acid,

then brine, and dried (NapS0Oy). Filtration and evaporation gave a yellow residue,



25 heated to 120 C for 2 hours and allowed to cool to roomtenperature for
overnight wth stirring. The resulting reaction m xture was di | ut ed with
Et OAc and washed with saturated NHACL. The orgainc |ayer was dried over
MySO4 and conWeripM@i¥e The residue was purified on si IPFEQTS@@?’"Oé‘HPurm with
5% Et OAc/ CH2Cl12 to produce 4-

benzo[ 1, 3] di oon 5-yl -3-(6-cycl opropy§4 pyridin-2-yl)-pyrazole-l-sulfonic
acid 30 dineth m de

4- Benzo[ 1, 3] di"B%B1 % fﬁﬁéﬂ%‘i@%l%ﬁ?%wﬂb?ﬁv&zﬁﬁE‘E(?fﬁjmb‘g}w“éz’ﬁl"é“'{“su| foni c

?(1: i (rer ;ji mafjI h;lélt QMToﬁfﬁenzgylpqlﬁﬁaan?ﬁ yl]wﬁhaqylebymokaé?ﬁ}fgxgg/wi m )r(rit_ ;JI’ e of THE
an and a sol ution 0} was
added. The re%ﬁyﬁadmé%f{#qe%a?% o‘f’ﬁgﬁta{ﬁe‘%cﬁtﬁt[gﬂ?ﬁl ux for 2 hours and WO
2004/ 0t720?3dPCTT / U%de%@b?méba)t —qxlnhatzulmabt yQS@nHmtr?eylipgmmllb-empmxﬂd urE andcI
concentrate ue was_filtered..through a short sjli.c cake an
nashed vt h apd SRR e HESmen epRied i B4 A e i dbnedtif Buiale s for
pur/(l) ficat I( on ;2yto peithcelicth catnip mdeFH[-@MI?(ImDMH}x;@MMdE,IS}dlsa% (ammmmg( (10 nH)g

279 M5 (ESP 3 ; 3 (t, 1
7.95 (s, 111) 1@{%@*(&1’ ﬁ’l\m@)ﬁzy@fzw*él@%?&%ﬁ@% (ga'z“m (s,
gl(l)4 BZ. 6- 2.[i9(ma 19, ¥)82 (fh B9), 1724, {ml %%H),I)SZ'(&;II-—ZQH@@H@BD 78R dyp S 22 o
-(4-Benzo [ r -pyridine

A sol ution of f)lé}oI r]f%%| 1%]% legg‘i% O%H?%ﬁbﬁ §?5=|‘Hpnw pyrazol e-1 -
sul foni dgaci d di met hyI am de (170 ng, 0.37 mol; see Exanple 19, subpart (a)
above) and nethyl . fl uorosul f.on f or.na ate 362 7 mml ) in
anhydrous DMF (4 o\%’gmfdfsglgtﬁéﬁl% O‘K‘ngﬁ enr gpﬁe‘{{ﬁﬁ‘é?l °é8‘bsper powder
§128(r)rg,C ]9 194mﬁaﬂher amﬂscnﬁeﬁ&mtfgd&ﬂﬂldsamdteh@npiaabbveorrhaiﬂmm&l,masm chdwast heaz e(cji
0 or 0 coo 0 Mre and extracte
with diethyl S‘P?%gff’s"g%‘s%? ese‘ﬁ’i‘é”@?‘%mm x‘i ?é‘é@‘ %@%&ﬁ‘ég%ﬂth EDTA (0.5
M 20 nmL) tw dﬁdmmﬁdtthMRdmmaanmheaalaﬁlmfﬁdhamamwouwsm and concentrated to
gi ve C”ige 4-benzo[ 1, 3] di oxol -5-yl -3-(6-trifluoronethyl -
pyridin-2-yl)-pyrazol e-1-sul fonic acid dinmethylam de (160 ng) as a bright

yellow foam The crude produce was then dissolved in EtOH (10 nL) and a
sol ution of




20- NaOEt in EtOH (23% 1 nlL) was added. The reaction m xture was then heated
to reflux for overnight, cooled to roomtenperature, and concentrated. The
residue was filtered through a short silica gel cake and washed w th THF.
The filtrate W43 nt rated and redi ssol ved in DVBO I BAIHPILY by

sem -preparative HPLC to produce the title conpound (65 ng, 52%for 2
steps). M5 (ESP+) niz 334.2 (Mtl).s5). 25 1H NWR (300MHz, McCH-d4, S): 7.94
(t, 1H, 7.73-7.69 (m 3H), 6.87-6.74 (m 3H), 5.95 (s, 2H). Exanple 23
4-(1-Oxo-1,2-dihydro-isoquinolin-4-yl)-3-pyridin-2-yl-pyrazole-|-sulfonic
acid 30 met hyl am de ' To a g$ol ution of ng (0.13 Svynthetic
4- (1- et fﬁdi‘?w'ﬂoaﬁ'?‘ﬁ?ﬂnfwa'ﬂeyl) 3- pyrlcﬂﬁ\% yl - pyraz aés)fpeé:u(l"i"%nml&etnuald
di et hyI at-ce ed uy L,uupl thg—4—Brorp=-1-net ||u)\y; oqu agl i ne
(the tit§ e conpound of Example | above) with 1-(NN 2004/ 072033

PCT/ US2004/ 004049 -50 di et MW@,&,&@MH@&@%(S@H} 2-yl - pyrazol e- 4-bgroni c
acid (the titl¢ compound of gkt ¢ abewvah), 7re{ he same ngnner as
described in E ﬂ[’[p_taepy;lfélﬂ_qub \tda ﬁmiZ.BiHmzﬁ‘ld Sdelidnitril e was |added 0.137 nL
(2.6 moj EBxX8 ©6liHolih-d-y b RERILT i r’véf HZ erappesol B fbit | The
reaction| m xt uf @l)msyl]kaeaarﬂadb ?g, ;"’ er ni ght, 5 wii%dA as

all owed to cooll to roomtenp r QPH acetatg, and wgshed
with 10% aq. sodiumthiosulf te, vvatzellj,,1 9&(& .I’I ne. T e resul ting sol utifon
was thenj dried (Na2SO4), filtered, and concentrated|{to the titj e conpdund
as a yel{ow sollid_ without further purification; mz|[396 [MtH 4. 10 Exdnple
24 ' :
2- (4- benzo[ 1, 3] di oxol -5-yl -5{trifluoronethyl -1 H pyrazol -3-yl)-6-brono-dyri di
ne A solutionjof 2-benzo[ 1, 3]'dinmtotecmy, edelf 6 ©sa@- Pyri di n-2-yjl ) - et harjone
(0.359 npol ) i wlaﬁ_}" H 1|(r,58m_(}. 1p 8.1 dess ta 18), 31 urry of sjodi um hydri de
(0. 725 ndy)3qi n(;g[{a g[_gyﬁzo 7(78 {dal 5 8 He, 1RO 7 6tJer7 M. i nut es, N |15 1q, 11,
trifluorpacetyli m gopobg (0.3 ng‘nwafgé‘ﬂﬁé‘gié%h er 49 MEHHI ¢ oal1a 30

m nutes pt metha"esu'f""a““de 3.29 (t, J = 7 Hz, 2H), 2.97 (s, 3H), 2.30
A (g, /=2 Hz, 7 Rz, 2H).

*H-NMR (300 MHz, DMSO-d,, §): 8.79
(d, J=5Hz, 1H), 8.09 (d, J= 4 Hz, 1H),
4-{3-Pyridin-2-yi-1-[2- | 8.03 (s, 1H), 7.99 (d, /= 8 Hz, 1H), 7.82
Ex. 32 |(1H-fetrazol-5-yi)-ethyl}-|(d, J = 8 Hz, 1H), 7.75 (td, J = 2 Hz, 8 Hz,
1H-pyrazol-4-yi}-  1MH), 7.69 (m, 1H), 7.39 (td, J = 1 Hz, 8 Hz,

quinoline 1H), 7.28 (d, J =4 Hz, 1H), 7.13 (t, J=5
Hz, 1H), 4.56 {t, J =7 Mz, 2H), 3.31 {{, J =
7 Hz, 2H);

Ex. 10, 11,

369 [M+H]+. 416

TH-NMR (300 MHz, DMSO-dg, 5): 11.50
m | (brs, 1H), 854 (d, J=4 Hz, 1H), 8.24 (s,
hg;ﬁ)(_‘}lmaﬂ;g;‘g‘_s_ iH); 7.89 (tt, J = 2 Hz, 8 Hz, 1H), 7.70 {d,
pheny i ﬁ‘z}{ne J=7Hz, 1H), 7.41 (t, J = 6 Hz, 1H), 7.28
yik-py (dd, J =1 Hz, 5 Hz, 2H), 6.85 (dd, J =1

Hz, 5 Hz, 2H), 3.74 (s, 3H).

Ex. 33 252 [M+H+ | Ex.1and 2




roomtenperature,

gl aci al
1 hour.

hydrazine (1.5 nmL) was added. After another 30 m nutes,

acetic acid (10 nL) was added and the reaction warned to 100 C for

The

reacti on was then concentrated in vacuo and

urifi

ed via

reverse phaseWPRI¢E7203%cet onitril e-water gradient) to gi \‘/’8}3’515%96‘1"1“‘&?4? dentified

as 2-(4-

trifluoronethyl-IH pyrazol

benzo[ |

, 3] di oxol

-5-y1-5 20
-3-yl) L& brono- pyri di ne:

MS (ESP+) 411.9 (M#l).

Exanpl e (25
1-tert-Butyi-3-[6-(3-pyridin-2-yl-IHpyrazol - 4-yl )-8(ui nazolin-4-yl]-urea To
an oven-dried |1 OOnlL round bottom flask was added 500 ng (1.26/mmol) o 25
4- (4- am{no- quilnazol i n-6-yl) - 3 pyr| di n-2-yl -pyrazol e-|l -sul fonicjacid
di met hyllam de Gwhi e (5 #,ezp {390 KBz pMiSQgls, 8): i10d@br4- am noqui hazol i ne (the
title conpeéhd g 1H-;5¥e2§£ 3’61% “WI‘WZ 1” 836“ J=4) . o577 M#HP | Ex. 1 and 2
1- (N, N-gi net hy}l ) - sqdyifdmoyl 3‘ 1“% 1% Horonic hcid (the
title conpound of Exanple 1({d) ove) ‘i the S mgnner as desgcribed {n
Exanpl ej1(e) above), the flgsk capped with a rubber jseptum and|flushediw th
argon. 30 To tjhis was added |15m. dry DVMP with stirrijng to giveja col or|ess
solution, then 60 my (1.5 nmol, 1.2 equiv.) of NaH|{(60% wWw ip mneral oil)
was added, givji ng copi ous gas evoI ution and producijng a yell ow m xturg.
This wag stirred at anbient terrperature for 30 mn , then 145j{L (1. 26| mmol)
of tert{butyl [l socyanate wag, he resul t g WO 2004/ 072033
PCT/ US2004/ 004049 -51 m xt u 'Y‘d \EEP,};IBQHI?S yeI | ow reacti on was
quenched pith [BGRYIER&VIiH- g 6(p(gl or | ess sol btion
concent fat ed.. [PH&azd-&x)- @ﬂ%’"’&nm)nm&ed WI-l‘fzthlZ niveee (@i Va2 MG Bbr 60 Sol i d.
This wag filtered off"washed=giHziMHdRe(m, 1Hhd.said =8l ed, then
recrystallized fromethanol || wat 87 Hh4§¢Pes. 885 ng ({1. 18 ol , | 94% of
4-[4-(3{tert 5
but yl -unei do) - qU|nazoI|n 6- yII-3 pyr|d|n 2- yI pyrazole-l-sulfohic acid
di met hylramde-as—atan——sotjd—xX1 di-f-fraction-quatity —crystat-s—were
obt ai neﬂ fromlchl oroform/ |hexane. 'H NVR (300 MHz,| DMBO-d6, $): 9.95)(111;
a), 9.93 (1H, s), 8.83 (1H;, |s), 8.73 (IH s), 8.70 |111; s), .50 (1H d,
J= 4 Hz)|, 7.93(1H t, J=.4 M 3%_(21 QQ )fk B Hz), 7.711(2H m} 7.45
(1H m,| 2.94 (@W‘Dﬁaihoxyé;—gﬁ zé A 3(d”J=Z4 & M!i]‘ﬂ . 10 _
4-[ 4- (34t B8 I?prrw 2 - Lumazemh)l, Nadbry 2H); BoARy, Ui=Ch |n-224 yl+Hgy r qEahend 2 ul f on
ic 4-yl}-pyrimidine Hz, 1H), 7.26 (t, J = 4 Hz, 1H), 3.91 (s,
3H), 3.82 (s, 3H).
"H-NMR (300 MHz, CDCly, 8): 11.36 (br s,
By a7 | 2i4-(34-Dimethoxy- | 1H), 8.65 (d, J = 4 Hz, 1H), 7.86 (s, 1H),
: phenyl)-tH-pyrazol-3- | 7.80 (1, J=7 Hz, 1H), 7.41 (d, J=8Hz, | 282 [M+H}+ | Ex.1and 2
yl}-pyridine H), 7.28 (m, 1H), 8.95 {m, 3H), 3.94 (s,
3H), 3.83 (s, 3H).




acid di methyl am de was then deprotected in the same manner as described in

Exanple 2 to produce the title conmpound. 'H NVR (400 M—|z CDCI3 S) 10. 19
(s, 111), 9.86 %s 1I—g, 8.81 (s, 111), 8.60 (br s, 2H), (s, 2H), 7.66
(s, IH, 7.60WAW0H4I 1y~ 14y "' 743" (d, J= 8 Hz, 1H), PFTﬂéfz?"ﬁﬁ“M%fl) 1.54
(s, 9H); nmlz 388 [M+H] +. 15 Exanple 26
4- Mor phol i n-4-yl -6-(3-pyridin-2-yl - 1R— pyrazol -4-yl)-quinazoiine To a
solution of 0.2 gram (0. 48 1) of>74- (4-chl oro-quinazolin-6-yl)-3
pyridi n-2ryl - pyﬂ azol e-1-sul foni c acid dinet hyl am de (Wm ch is prepared
coupling h 20 ¢hl or 0- 6-i odo- qui nazol i ne (Davos Chem g¢al Corp., {Upper Saddl e
River, NJ) withjl-
(N, N-di nethyl)-<ulfarmyl-3-py i‘ldNR(QU H QB@zéléﬁmﬂdbtﬂonic acid (the titje
conpound | . X anplaeyidired-y-akoy. ‘7"411,")'(1 (§Z i‘“’ag qgﬂiﬁ ed| Ln, Exanpl e
1(e) abovg) in jlpyraml;*xé)eléltimm Ef ‘reQFne t Ube"wa e 3
niL (1.5 prmol) norpholine to glve a(g £89. sol utlcn. The tub was capped
and the splution heated to 85{C with 25 stlrrlng for tfhree hours{ The
resul tingj sol utilon was cool ed,j] concentrated, and the jresidue brpught uﬂ in
ethyl acefate. This was washed with a 5%citric acid gol ution, hen brijne,
and dried[TNazs{g), fiTtered and concentrated to for m{4-(4-mor phplin-4- yvl -
qui nazol i E-G-yl - 3-pyridin-2-yl-pyrazol e-1-sul fonic aéi d di et hy] am de (0. 14
gram 0.(89 mml, 709, which a6 065\ s (s igP Wi thout further
purificat ZI 30 466 ('V“fﬁm 64(§(d J= 4 Hz, 110, fee (s,‘(lH) _ _
4- (4-Morp o% 4- yh-pqsivenae! | r7esyd V= aﬂpwuzdﬂ-[) 2! Jeyrazol e-1-sul fonic facid
di met hyl am wg gheriykphH-phegrokd- ¢ 8 HadH), 133 the =Sddrel HRdd, | a 252 8&¢i+ bpek. I and 2
Exanple 2{to pr odud&rPFH@etltleJcéHﬁc?bﬁ‘Hg‘H 7':%21(\9!\4125 MHz, CDC13} S): 8.79
(s, 1H), B.67 (d, J = WO 2004/8? g Hz, 1 (dd, J=2
8 Hz, 1H), 3.7 (s,3l—8
PCT/ US200/ 004049 -52 4 Hz, 111), 7°88 (43" Hz, [111), 7.89 1H)}
7.84 (dd,{J = 2{Hz, 9 Hz, 1H | 7.76 (s, 1H), 760(tﬁ, J= 2 Hz, H
7.40 (d, J—8 MWz 1H)y 7 27 m 1H) 3.78 (m-4H) 3 73 (m 59
[ MtH] +.  5f Exanplje 27
2-[4-(2,3(—1Dih[ydro~l "H-NMR (300 MHz, i_[;JMTS;D-dB, 5):H13.1 7
Ex. 40 | benzo[1,4]dioxin-6-yl)- |(br s, 1H), 8.57 (s, 1H), 7.78 (m, 2H), 7.54
1H-Ipyr;zol-3~yl]—y) ;((m, 1H), i (t,(J=6)Hz, 1H(), 6.84)(t,J= 280 [M+H]+ | Ex.1and 2
pyridine 1 Hz, 1H), 6.78 {m, 2H), 4.22 (s, 4H).
["H-NMR (300 MHz, DMSO-dg, 8); 9.20 (d,
J=4Hz, 1H), 8.46 (s, 1H), 8.39 (d, /=8
Ex. 41 2-(3-Pyridin-2-yl-4- - [Hz, 1H), 8.17 {br 8, 2H), 8.10 (d, J = 5 Hz,
) qumolln-4-y]-pyrazol1~ 1H), 806 (t, J=7 Hz, 1H), 8.01(d, J=8 316 [M+H]+ |Ex.6and 11
yl)-ethylamine Hz, 1H), 7.87 {m, 3H), 7.72 (t, J=7 Hz,
1 1H),7.26 (t, J=6 Hz, 1H), 466 (t, J=7
Hz, 2H), 3.45 (t, J = 7 Hz, 2H). .




4- (4- Met hoxy- phenyl ) -6-(3-pyridin-2-yl

-fH pyrazol

-4-yl)-quinazoline

To a

sol ution of 180 ng (0.43 nml) of 4-(4-chloro-quinazolin-6-yl)-3-pyridin

2-yl -

pyrazol e-1-sul fbnic acid di net hylam de (which is pr
4-chioro- 6-i 08PYW 220l i ne (Davos Chenical Corp., Uppér
with 1-(N, N 10 di met hyl) - sul f anoyl -
(the title conpound of

3-pyridin-2-yl -

in Exanple 1(e) above) in 5 nL toluene in a high-pressure tuhe was a
ng (0.5 nmmol | 1.5 equiv.) #- methoxybenzeneboronicjacid, 90 nmg (0. 65
solid KH2C8, and 25 ng (0.0R2 mol, 5 nol % tetrak s(trlphenyl-phospr
pal | adijum (0)jto give a yel | dwnNwBl (stpiMHz, COS,, Hhesztsbe was f usHed wi t h
capped jand theNé%ﬂi"t!?MIlWﬂ-éa Bl 9{43(-‘!;0[‘3) @1“b\idt¢1—%lt|¥,ﬂlﬁh hg overni dht. The
resul ti[n§*#x ‘lh‘l“@“ ‘?}’B'ﬂed”‘éj; % 1*?\: t g epsnps eﬁxrgﬂ%"
NaOH, g 5% cCif rjs6 @q )E; i ig Ld (Na2SO4)
concentlrated {o form 355u‘i 7szH)2wus3H)
4-[ 4- (4- met hoky- phenyl ) - qui hazol i n-6-yl]-3-pyridin-2-yl- pyrazol e-1-sy
aci d dijmet hyl gni de (160 ng,|0.33 mMmol, 77% which was used in {20 the.
step wijthout further purifigation; mz: 487 (V1) +.
4-[ 4- (4- Met hoky- phenyl ) - qui nazol i n-6-yl ] -3-pyridin-R-yl-pyrazqgle-1l-su
aci d difmet hyl am de was t henj depr ot ect ed in t he sane|manner as |descri bd
Exanplg 2 tojproduce the tjtle conpound "H NWR (300 MHz, DWVHBO d6, S):
Eg 77 gzlzﬂz LH, 2-&3@ -a( dd, ﬁjﬁmﬁ(ﬁ%mr& é"gﬁes 8.42p (d,J J= |2—|zHZ§ I%|zH) ,
) 9 €ex.[8, lsuifa =
7.76 (d, J=1 {Agdirldi1ripys- (it 77@@ i 2z, 8 &, Ha), 7.2 " %8.43[5‘*%13‘, iz
7.23 (my 111)| 74-diwyiniding =| 8 5 HaBHz, 11, 208 (5 §H) 3H); nz: 30 (M1):
Exanpl ¢ 28 30 5-thhy|-thioohene-z-carboxylic acid
[6-(3-Ayridint2-yl-1H pyrazpl -4-yl)- quinazolin-4-yl]-amde Tq a sol ut
200 ng [(0.5 nmol ) of 4-(4-anuno qU|nazoI|n 6- yI) 3-pyridin-
2-yl - pyrazoteft=sutfonicacid—dimethytam de (wWhich s prepareq by TOUQ
6-i odo-{4 WD 2004/ 072033 PCT{ US2004/ 004049 53
Ex a4 | 3-{3-Pyridin-2-y-1H- ['H-NMR (300 MHz, CDCl, 8): 8.67 (d, J =
' pyrazol-4-yl)- 4 Hz, 1H), 7.68 (m, 5H), 7.51 {t, J=8Hz,| 247 [M+H+ | Ex.1and2
banzonlirile 1H), 7.28 (m, 2H),
TH-NMR (300 MHz, DMSO-ds, 8); 12.87
Ex 45 | 3@-Pyidin2-y1H- | (brs, 1H), 8.46 (brs, 1H), 7.86 {t, J= 4
’ pyrazol-4-yl)-benzoic |Hz, 2H), 7.73 (m, 3H), 7.62 (dd, J= 2 Hz, Ex.1and 2

acid

6 Hz, 1H), 7.33 (m, 1H), 7.22 (1, J =4 Hz,
1H)

266 [M+H]+

{_

epar ed by coupling
fg§§68f@yﬁ?ver NJ)
pyr azol e- 4-boronic aC|d

Exanpl e kgd) above) in the same manner as descri bed

ded 99
nmol )
i ne)
argon,

I N
ed and

| fonic
next

fonic
din
8. 84
7.98
1H),
1H),

i on of

l'ing



am noqui nazoline (the title conpound of Exanple G above) with

| - (N, N-di met hyl) -
title conpound of Exa
Exanpl e 1(e) ABPEY7PH

sul f anoyl

i

10 nmL

-3-pyridin-2-yl
le 1(d)

above)
CH3CN was

- pyrazol e-4-boronic acid (the
in the sane manner as described in
added 0.28 ni (2PCI/BPR4p04049

triethylamne, then 97 ng (0.6 mmol) 5-nethylthiophene-2 5 carbonyl chloride
(GCakwood Products, Inc., Wst Col ia, SC) with stirring to give a yellow
sol ution. This, was heated to,refltx overnight, then gooled, diluted w th
ethyl dcetate| washed with | N NaOH, then a 5% solut|on of citric acid, then
brine. The or banl c phase wap dried, filtered and copcentratedjto form
5- et hyl}- t hi ophene- 2- carboxrlic acid
[ 6- (1-dijnet hyl gtd E "HiMR{oyiHz Idbquys)azsh (s | ) - qui nazql in-4 1
yl]-ami deExabyB] IL W1 OB 1t B8P (aZHESIEX]  Sdpeiet @yl Jnygqher
purificdtion; H ¥, %SJggﬁpyﬁzgﬁggﬁﬁ@nf% car boxyl i ¢ acid
[6- (1 -dimet hyl :ulfam)yl i giEnth B7p (m, 2H), 6.021(s, 21).
1H pyra#ol -4-yl)-qui nazol i n- 1-yl]-am de was then depfotected i rJ t he sa#ne
manner gs desgribed in Exanple 2 to produce the tit{e conpound. 'H NVR (300
MHz, O 15 db, 6): 8.56 (s 111), 8.67 (dd, J= 2 Hz, 4 Hz, 1H), 8.25{(d,
J=2 Hz,}| 1H), B.15 (s, 1H), |8.01 (m 1H), 7.99 (m {H, 7. 92 (d, J= 8|Hz,
111), 7.86 (d,}{J= 8 Hz, 1H),}|7.76 (d J= 2 Hz, 1H),ﬂ7 55 (t, J= 8 Hz, {1H),
7.40 (d,} J= 8 Hz, 1H), 6.90 {(in, 2.50 (s, 3H); |mz: 413 [[MH +. 20
(Exarrpl ﬁ 29 i /Py i ﬂ;'t\)IMR (3?0|M:az CDCl,, 22')!2159 (brs, ) I I j
4- Met hdxy; phe drpyr nB.¢5-(:11H], 075 - qui nazolfi n-4-yl Il -
met hanone:él(l%l?a §F'izor§%35'§ ' ﬁr‘)g fh;g{ 264 [M#H}+ | Ex. 1and 2
4- (4- ani[no- qui 3%4" A ’)e@ 6 r{{)a | -sul fonid acid
di net hyljam de {which is prepar i pdo- 4- am nqqui nazolfi ne
(the titjle conpound of Exanp|e Gabove) vmth 1- (N N
di et hyl)) - sulf m)yI-S-pyridl h-2- yl - pyrazol e-4-boroni ¢ acid (thg title
conpoundg—et—-rtErarpte—tt—abpver—+nthe—safre—ranner deseribga—+n—bqnpl e
1(e) abaqve), & 16 M, (1.3 pmol) p-anisal dehyde, ang 53 ng (0.{4
nol ) 1, 3- di net L]yl i m dazol i unt net hanesul fonate (Fl uk in di oane under
argon was added 53 ng (1.3 rrTPI~) of a 30 60% di sperston of sodijum hydrijde in
i ViR (304 S 8): 11.03
oil tod Ysg 42 ]T/%d‘ A &Tﬂf”'ﬁ, gt.’szbtd &?:.J ?[H)?'?{% ()m, 4H),
pyrazobd ¥l | 760, J= 2 Hz, 1H), 7.50 (4, J= O Hz, | 200 IMWHI* | Ex.1 and 2
benzojdfisoxazole 1H), 7.33 (m, 1H), 6.94 (m, 1H).
Data for free base: 'H-NMR {400 MHz,
oo RS O D LG
Ex. 49 yi-3-(6-methyl-pyridin-2- =8 Hz;, 1H),7.;.')5 G, 1H)', 6.8'3 (s, 2H)}, 333 [M+H]+. Ex. 10 and
virpyrazolylk 5 o7 0 "o11) 4,44 1, J = 6 Hz, 2H), 3.13 (1, 1
propionitrile J =6 Hz, 2H), 2.96 (s, 3H).
Regiochemistry assigned by 2D-NMR.




heated to refl ux overnight,
extracted with ethyl
5% sol ution of C|tr|c aci d,
evapor ati on gX98'%4"
PCT/ US2004/ 004049
276 ng (0.5 mol ,

t hen cool ed, poured onto
acet at e.
t hen bri ne,
#3 ow resi due, WD 2004/ 072033
-54 which was recrystallized from
4599 of 4-[4- (44

i ce-water,
The organic |ayer was washed with I N NaCH, a
and dried (Na2S4

PCT.
et hanol

and

Filtrati on and
$2004/004049

/ water to give
t hoxy-benzoyl ) - qui nazolin-6-yl]-3

pyridin-2-yl - pyrazole | -sul fgnic aC|d di met hyl am de jas fine, pale yellpw
crystals; mz: 516 [ Mtl] +.
4-[4-(4-thhox -benzoyl ) - qui fazol i n-6-yl]-3-pyridin- j-yl-pyrazo e-l-sulfonic
5 acid dlmethylamdr-i\| the @ﬁ manner as|describgd in
Exanple |2 to _5§!3tl E’Eﬁéfﬁ&%( %fg: g MHz, DNVBO{d6, 3):|8.86
(d, J= 2] HEx 50 1 _m"% Q,y —71é(ﬁm. bl 1] Exg0.10, [d, J
= 8 Hz, 211), 7 -yI]J)FapyI 4,6(t7J=862H £ oY), 1 {m, 7 72 d, J 1 ﬁﬂd“ll-&
7.51 (tt} J= 2 I—meth®ew0namiﬁ§) 5H?} 23‘»@(% ér), aaetmemzmm , 7.19 (m 111), F.13
(d, J= 8JHz, 2H), 4.15 (s, 3H); mz: 408 [M+1l]+. 10 The conpouan Ilsted in
the foll owi ng tfabl e were prepared in an anal ogous ngnner as described |n
t he net hgds and exanpl es above. The NMR and nmass spegctroscopy ¢gata of | hese
conpounds are ijncluded in thg table (note that "n/a" | i ndicates{that NWVR
data arejnot avail able for tHhat conpound) 15 MD 2004/072033
PCT/ US2004/ 004049 -55 Exanplie Cbnp und ' Nass Spec. (m z)
Syntheti¢ Metho _{W ngﬁ"“ ﬁ% @4(85, 1H), 8 46 (s 1 H) |
8.11 (d, JE)ES’Q hl@mzofl  4fdioxin-6-y1f-0 - ) |
7.64 (t,|J = 8 (HAH- qf-sﬁqce’f? HZ’ 3( = 8 2&;,,7 I'\@‘zﬁl‘(t i JE"'57 Hz,
Ex. 10, 11, vylI)- pnetlmbﬂyhdlrwcet(addeczamailez 1H), 4—94(sﬁH297(5d, 6 H, | H,}{7.13
(s, 1 H ) 372 [WH + and 13 (s, 3H).
TH-NMR (300 MHz, CDClg, 8): 7.61 (s,
.52 | S(Emetboyiding m, 2H), 6.77 (o, 1), 675 (o 21 5,05 (s,
. - | in-2- S \
yl)—pyrayzo?XI—yl]- 2H), 518 (s, 2H), 2.60 (s, 3H) iz 319 | 019 IM*HE Ex.8
acetoniirile [M+H]" Regiochemistry assigned by 2D-
NMR.
N-{2-{4- "H-NMR (300 MHz, CDCl,, 8): 7.97 (d, J
Ex. 53 Benzo[1,3]diog<ql~5-yl-3- =4 Hz, 1H), 7.55 (g, 1H), 7.40 (m, 2H}, | Ex. 6. 11
' {6-methyl-pyridin-2-yl)- | 7.13 (s, 1H), 6.79(d, J=8 Hz, 2H),6.00 | 401 [M+H}+ a;I d'1 3 ’
pyrazol-1-yl]-ethyl}- (s, 2H), 4.66 {t, J=6 Mz, 2H),3.45(t, J =
methanesulfonamide 6 Hz, 2H), 3.05 (s, 3H).




| )ropyi]acet 6.17 (s, 1 H), 4.37 (t, J =
2.22 (q, J =2 Hz, 7 Hz, 2H), 1.94(s

7 Hz, 2H), 3.39 it, J =7 Hz, 2H),
3H). 'H I\/R(300|VHZ CDC13 a)
8. 4

d

8.88 (s, NJ[3-(3 Arlf'f%rldanyl 1 H, 2 (s, ,8142 I
H, Ex. 31 qufti® 31 - yrazoI-I- 7.78 (d, J = 8 Hz, SﬂP‘"Bﬂ#Met J =7
Hz, Ex. 10, 11, vyl)-propyl]- 2H), 7.46 (m 1H), 7.36 (m 3H), 7.13 (s, 408
[I\/Hr|—|]+ and 13 net hanesul f onam de JII_—|) 5.20 (s, 1H) 4.45 (t, J =7 Hz, 2H),
3.29 (t, —FHz—2H) 297 (s 3% 2.30 (g J=2Hz 7 Hz_ 2H). 'H NWR
(300 Mz, DVsO[d6. S): 8.79 [(d. J =5 Hz, 1 H), 8.09 (d. J=4r 1 H,
4-{3-Pyrjdin-24yl-1-[2- 8.03((s, 1H), 7.99 (d, J=8 Wz, 1H), 7.82 Ex. 32 (1
I—|-tetrazo|-5-y|)-ethy|]- (d, {J =8 H, 1 H, 7.75 (td, J =2 Hz, 8 Hz, |369

[ MEH] +. Ex. 104 -[?%Metﬂyl-b&nply-lz zol 4 yl)- 1 H, 7.69 (m 1H, 7.89 (td, b =1
Hz, 8 Hz| Bxrfb 16)-idoirerobdvile-1 H), 7.28 (4, J = 4 Hz, |1 3 (t 5
Hz, 1 H)} 4.56|(t metvisuliany 1op) 3 31 (r?éf J 7 Hz, :zm@i““ﬁhﬁlwﬂ (356‘05]Niz,
DVBO- de, | 8): 1150 YIS 4 Mbt hoxy- (br s, 1 H), 8.541(d, J = 4 Hz, 1 H),
8.24 (s,| Ex. 33 phenyl)-1 Hpyrazol-3- | H; 89 (tg, J =2 Hz, 8 Hz, 1 H),
7.70 (d,| 252 [MrH + Ex. 1 and 2 |]-pyridine J 7Hz, 1HLI),7.41(t,J'=6Hz,1H),7.28
y (dd, J/=1 Hz) 5 Hz, 2H), 6)85 (dd, J =1 Hz, 5 Hz, |2H), 3.74 (s, 3H.| WD

2004/ 072D33 PCT/ US2004/ 004049
2-Chl orof 5- (3-pyridin-2-"H NVWR (300 MHz, DVMSO d6, 8)31 13.3 (bi Ex. 34 yjl-1
H pyrazo -4-y|}- s, 1 H, 870(t, J =4H, 1H, 836 (t, J=¢ 257.7
[ M+H] + Iix. 1 and 2 pyridi ne | Ha.NMR{B00 MHA)BMESd,, Y268 . 80 (m 3H), 7.39
Ex 55 | 4<@Pyridin-2-y-1H- |(s, 1H), 8.35(d, J=4 Hz, 1H), 8.28 (¢, J =

* pyrazol-4-yl}-2H- 7 Hz, 1H), 8.12 (s, 1H),7.90{d, J=8 Hz,| 280 [M+H]J+ Ex. 2 and 4
phthalazin-i-one  |1H), 7.78 {m, 1H), 7.71 {m, 3H), 7.35 (¢, J :
=8 Hz, 1H), 7.24 (t, J = 6 Hz, 1H).

TH-NMR (300 MHz, CDClg, 8Y: 11.20 (br s,
1H), 8.57 (d, J =4 Hz, 1H), .09 (d, /=8
Hz, 1H), 8.05 (s, 1H), 7.67 (m, 1H), 7.56

(dd, J =2 Hz, 8Hz, 1H), 7.28 (m, 1H), | 305 [M+H} | Ex.1and2
7.18 (s, 1H), 7.09 {d, J = 4 Hz, 1H), 4.10
{t, J =8 Hz, 2M), 3.17 {t, J = 8 Hz, 2H),
2.23 (s, 2H).

1-[5-(3-Pyridin-2-yl-1H-

Ex. 56 pyrazol-4-yl)-2,3-

dihydro-indol-1-yl}-
ethanone

TH-NMR (300 MHz, CDClg, 8): 11.12 (br
6-(3-Pyridin-2yl-1H- | s, 1H), 8.73 (g, J=1 Hz, 2 Hz, 1H), 8.63

Ex. 57 pyrazol-4-yl)- (dd, J=1 Hz, 5 Hz, 1H), 8.39 (s, 1H), 7.80 263 [M+H]+ Ex. B, 1, and
[1.2,4jtriaz0lo]1,5-  ((dd, J =1 Hz, 9 Hz, 1H), 7.73 (s, 1H), 7.61 2
ajpyridine (qd, J=2Hz 9 Hz, 16 Hz, 2H), 7.39 (d, J

=8 Hz, 1H), 7.24 {m, 1H).




(d, J 8 Hz, 1 H, 7.27 (s, 1 H. "HNW (300 MHz, CDCI3, 6): 11.35 (br s,
5-(3-Pyridin-2-y1-1 H 1 H), 8.61 (d, J = 4 Hz, 1 H) 8.15 (d, J = Ex. 35
pyrazol -4-yl)-pyridih-2- 2Hz, 1 H), 7.73 (t, J 6 Hz, 1 H), 7.60 (s, 238
[ MtH] + Ex. 1 W4 "ﬁmw amne 1H), 7.50 (dd, J= 2 Hz, 8 HPCT/@§Iposiopso80 (d, J =
8 Hz, 1 H, 7.21 (m 1 H), 6.58 (d, J =8 Hz, 1 H, 460 (br s, 2H. 'HNWR
(300 MHz, DMVBO-d6, 8): 11.31 EX. 36 2,4-Di methoxy-5-(3- (br s, | H, 8.43
(d, J =4 Hz, H, 8.20 (t,;J pyridin-2-yl-1H pyrazopl - 4 Hz, 1H), 7,80
(m 2H),| 7.64 (d, J= 4 284 [MtH + Ex. 1 and 2 4-y|)rpyr|md| ng Hz, 1 H),
7.26 (t, J:4 3.91 (s, 3H), 3.62 (s, 3H.|'HNWR (300 MHz, C€DCl 3,
6): 11.35 (br Ex 37 2- [ A-fRR4zoPVIRR DTy 5): ihjzﬂ)b;sF 65 (d, J|= 4 Hz, |1 H),
7.66 (s,| 1 H), 3 Vd p}ﬂ éylﬂ-lazcﬁB{cBJ FHEOHLB41 3, &=Z| Hz, 1 H), |7.41 (d] J =
8 Hz, ZEZEf-mH _1§§'y,az ﬂg Hz,\if fsi ‘d1)r7e30 ddy = 2 iz, Pﬁd"n i+ Bx. 85! gl 3H),
3.94 (s,| 3H), &an 4280 = §Z- ggm/ 004045 {57 2t NIR
(300 MHZ, CDCI3, 860(d n2y|1H-4Hz,IH),
8.30 (brf s, | H), 71 (s, |1 , pyrazo - indole 7.67(q, J =1 Hz,
4 Hz, 2H), 7.44 (d, J =8 26 [I\/H—I]+ Ex. | and 2 Hz 2H), 7.28 (m 1 H),
7.16 (m{_ 1 H ,!6.58 (d, J =4 H, | H. 'HNW (300 , CDCI3,t 8):11.53 (br
s, 1 8.64/(d, J =4 Hz,|1 H), 7.66 (s, 1 H), Ek. 39 2-14-(3-Methoxy-
7.56 (td, J =2 Hz, 8 Hz, 1 H), 7.41 (d, J phenyl) 1 Hpyrazagl-3- 8 Iz, 1
H, 7.35 (t, J{=8 Hz, 1 H, O(td 252[|\/H—I]+ 1 and 2 \(yll-pyriidi ne
J=1Hz,{ 7 Hz,}!1 H), 7.02 (d J= Hz,
Ex. 59 6-(3-Pyridin-2-yl-1H- .
' pyrazol-4-yi)-4H- nla 293 [M+H]+ |Ex.1and2
benzo[1,4]oxazin-3-ohe
A 1H|_-II;IMR (3(30 MHz, CDClss ). 11(.50 5br
6-(3-Pyridin-2-yi-4H- (& 1H) 887 (d, J=1Hz, 2H), 8.67 (d, J=
Ex. 60 5 Hz, 1H), 8.21 (d, J= 2 Hz, 1H), 8.14 (d,
Pé’[:f‘rfg}'(;lgg J=8 Hz), 1H), s (dd, J=2 I—)iz. 9 Hé. 274 [MHH+ | Ex. 1and 2
1H), 7.82 (s 1H), 7.56 {td, J = 1 Hz, 7 Hz,
1H), 7.40 {d, J =8 Hz, 1H), 7.25 (m, 1H).
1 . -
oo [t (RO P20
x. 61 |pyridin-2-yi-tH-pyrazol |, gy “ory 815 (s, TH), 7.78 (m, 3H), | 425 M+H)+ | Ex.1and2
| AheRauinazolind- 7 55, g O e 340, 7.92 (. A1), 5.0 e
(s, 2H).




H,
- 4-
VA

6.97 (t, J =2 Hz, I H, 6.91 (dd, J =2 Hz, 8 Hz, 1H), 3.73 (s, 3H).
[4-(2,3-D hydro- 'H NWR (300 MHz, DWVSO-d6, 8): 13.17 Ex. 40

enzo[ 1, 4]dioxin-6-yl)- (br s, 1 H, 857 (a, 1 H, 7.78 (m 2H), 7.64 280
MrH + Ex. | 3¥RP9H072033 pyrazol -3-yl]- (m | H), 7.32 (tPCTjUS2008/0¢4949 1 H)
.84 (t, J = pyridine 1 Hz, 1H), 6.78 (m 2H), 4.22 (s, 4H. 'H NWR (300
MHz, DMSO-d6, 8): 9.20 (d, J=4Hz,1H),8.46(a,IN),8.39(d,J=8 Ex. 41
2-(3-Pyr'di n-2-yl-4- Hz, | H),, 8 IT7(br s, 2H), 8.10 (d, J =5

1
2
b
[

6

qui nol i nf4-yl -pyrazol-1- 1 H}, 8.06 (t, J =7 Hz, 1 K), 8.01 (d} J =.8 Bl16
[ MtH + Ek. 6 and 11 vyl)-ethylam ne Hz, 1H), 787(m 3H), 7.72| (t, J= Hz,
IH),7.26(t,J:6HzIH),466(t,J-7Hz 1),3.45(tJ:7 :
2H) . WD p004/ 07 yaﬂaﬁy[.e_(g_pyﬂdm_z_ H-NMR (300 iidzr COEI2 @ #4349 -58 'H NVR (300f MHz,
CDCI 3, S) :ExB6283 (islH-pyideqi-24-3 é% %G =4l H)é 14224 Sparhy HEx B Thal(d, )
=5 Hz, I H), BxH28rgiotidhin 7,9;{ QLZ?, é (|d 2T 2H),| 7. 67
(t, J = F Hz, 394 [dmrfine Ex, 18Hz,y; B Hﬂ 7.46 (m H, 7.86
(m 3H),]7.13 as, and 13 rrethanesulfonam de 120 (s, 1 4.60 [(t, J
=7 Hz, PH), 3|55 (t, J =7 Kz, 2H), 2.94 (a, 3H) 2-|\/bthy|-4- H NVR | 300

MHz, CDC 3, 8): 8.65 (d, J =}Ex. 43 nethylsul fanyl-6-4(3- 4 Hz, L H), 8.[13
(d, J = B Rz, H,” 8704 (4, 254 [IVH-I—I]+ I':Xﬁ and Z fpyrdin- 2=y =T
H pyrazo|- 1 Hy, 774(td J Hz, 7.32 (q, 4-yi)ppyrimdine J

=5 Hz, B Hz, I| H), 2.47 (a, ( I -yl-1 H H—NI\/R(300

we, s 5, »ﬁ@éﬁ“ gl %‘@ﬁ@ﬁﬁ? %%%a(gim7'$8zé”} b1
) = < % , .

" H NMVR (gd‘g“z% y 03213)7753 (dd{}n2Hz,(8Hz yH) 334 [M+H+ m 31 and

benzo[e]{‘l 4]d|azepme— 7.40(d, J=8 Hz, 1H), 7.21 (m, 1H), 6.96
2;5-dione (d, J=9 Hz, 1H), 3.94 (s, 2H), 3.29 (s,
3H).

TH-NMR (300 MHz, COCl,, 8): 11.74 (br s,
1 1H), 8.61 (d, J=5 Hz, 1H), 8.32(d, J=2
Hz, 1M), 7.74 {d, J = 2 Hz, 1H), 7.71 {s,
1H), 7.61(d, J=9 Hz, 1H), 7.50 (td, J=1| 318 [M+H}+
Hz, 8 Hz, 1H), 7.31 (d, J = 8 Hz, 1H), 7.18
{t, J=7 Hz, 1H), 3.62 (s, 3H), 2.63 (s,
3H).

2,3-Dimethyi-6-(3-

Ex. 84 |pyridin-2-yl-1H-pyrazol-

4-yl)-3H-quinazolin-4-
ane

Ex. A 1,and
2

*H-NMR (400 MHz, CDCl, 5): 8.74 (s,
1H), 8.38 (s, 1H), 7.78 (dd, J = 1 Hz, 8 Hz,
Ex. 65 | ylFtH-pyrazobdyil Vool Sos’'c 415, 7.55 (m, 2H), 7.20 (6, J| - 277 IM+HI+ |  Ex.5

[1.24ltriazolo[1,5- | 'F -
Sipyricing =8 Hz, 1H), 7.1? s(,dé ;:I)-'- 8 Hz, 1H), 2.61

6-{3-(6-Methyi-pyridin-2-




Ex. 45 3-(3-Pyridin-2-y1-1 H (br s, 1 H, 8.46 (br s, I H, 7.86 (t, J =14
pyrazol -4-yl)-benzoic Hz, 2H), 7.73 (m 3H), 7.52 (dd, J = 2 Hz, 266 [ M+H| +
Ex. 1 and 2 acid 6 Hz, | H), 7.33 (m | H, 7.22 (t, J =4 Hz, 1H; WO
2004/ 072033 WePIMEZE34/ 004049 -59 2-(4-Benzo[ 1, 3] di oxFCTAIS2083/0R? (300 MHz,
CDC13, 8): 12.59 (br s, Ex. 46 yl-1 Hpyrazol-3-yl)- 1 H, 8.62 (a, 1 H),
7.80 (m 2H), 7 55 (m 268 [I\/H—|}34Ex 1 and 2 pyrldlne Il H, 7.37 (t, J =6
Hz, 1 K), 6.88 (t, J=2 Hz,;, 1 H, 6.78 (m 2H), 6.02 (a, 2H., | HNW, (300
MHz, OQC13, éb: 12.59 (bra.| Ex. 47 2-[4(2,3- D|hydro- 1H), 8.65 (s, 1
7.82 (m 2H) 7.50 (m benzofuran 5 yI) 1 H 7.31 (t, J}= 6 Hz, 1 H),
6.88 (f, 2 264 [ M+H] + H gol ] - pyridinejHz, | I—q 6.78
(m 2H). 463(“)5“%___ R%EU’ % oH) .
5- (3- PYT BHPR- [, l5e; bytaber 4-0h NRES, ¢ B0 313&1!@%—1} | 48 1, and
pyr azolf-4-yl )} { bgogsolide 1mhr15$q,J oMk, 5 e H, 263 [%H] t Ex. |
and 2 benzo[d]i soxazol e 7.60 (590(:3.]9!42 B—I)l—-lk?,t)(é.lew 7.50 (d, J =}9 Hz, 1iH),
7.33(m 1 HY| 6.94 (m 1 . Data for free base: | HNWR (400 Mz,
3-[ 4- Bénzo[ 1, 3] di oxol - 5- Ode, S): 8.04 (a, 1H), {7.61 (t, J¥12 Hz, 1 H),
7.39 (¢, J =B H, 1 H, 7.20 (d, J F~c 49 yi-3-(§-nethyl-pyfidin-2-{=6
Hz, 1 H), 7.06 (s, 1 H, 6.83 (s, 2H), 333 [MtH +. IEx. 10 and
yI)-pyrazoI -yI] 11 propionitrile 5.97 (s, 2H), |4.44 (t, 6|Ha, 2H)] 3.13
(t, J 1 6 HzFJ , , 2.9¢ (a, 3H). Regiochem striy assi gnedjby 2DNT/R. WO
2004/ 072033 OAQ-NMR (300 MHz, CDCly, 8): 9.63 (br s,
( Ey. 67 gﬁfemﬁ?srgg.ﬁyﬁ?_‘&- 1H), 3.57S (d,J,-‘=42’ Hz, 1H), 8).62 (s,(‘lH), Ex. B. 1. and
X oA te (7.7 (s, 1H), 708 (m, 2H), 7.53 (dd, J =2| 277 pebs B¢ By L an
“aipyridine Hz, 9 Hz, 1H), 7.42 (d, J = 8 Hz, 1H), 7.30
(9, J =1 Hz, 6 Hz, 1H), 2.64 (s, 3H).
'H-NMR (300 MHz, DMSO-dg, 8): 11.40
Ex. 68 4-(3-Pyridin-2-yl-1H- | (d, J=6 Hz, 1H), 8.48 (d, J=86 Hz, 1H), Ex. | 1.2
‘ pyrazol-4-yl)}-2k- | 8.25(d, J=7Hz, 1H), 7.80(t, J=8Hz, | 280 [M+H]+ 23
isoquinolin-1-one | 2H), 7.49 (m, 3H), 7.33 (m, 1H), 7.18 (d, an
J=8Hz, 1H), 7.11 {d, J = 8 Hz, 1H); -
. "H-NMR (300 MHz, MeOH-d,, 8):. 8.28 (t,
2-{4-Benzo[1,3]dioxol-5-
60 (e, |, ;9004 S8 6 IS0 | sop st | exr9
propenyl-pyridine VU B02(s, 2H), 1.89(d, 3H)




-60 N-{3-[4- '"H- NWR (300 MHz, CDCI 3, 8): 7.97 (d, J Ex. 50
Benzo[ 1, 3] di oxol -5-y1-3- =4 Hz, IH), 7.55 (s, IH, 7.40 (m 2H), Ex. 10,
11, (6-methyl-pyridin-2-yl)- 7.13 (s, 1 H, 6.79 (d, J =8 Hz, 2H), 6.00
415 [ MtH] + WIWH/I2033 pyr azol - 1-yl ] - propyl }- (s, 2H), 4PAGUR004084042 6 Hz, 2H),
3.20 (m met hanesul f onam de 5H) 2. 96 (s, 3H), 2.36 (t, J =6 Hz, 2H)
"H NVR (DVSO- de, 400 MHz, 3) é 2-[4-(2,3-Dihydro- J = 8 Hz, 1 H)

7.72 (d._ 1 = & Ep b1 henzo(d1, 4] di oxin-6-yl)- Hz. 1H). 7.50

1H), 1689 (d, [3 294 [MH + Ex. 5 1 Hpyrazol-3-yl]-6- 9 2 He,

J =8 Hz, 1|H), 6.76 methyl-pyriding (dd, J = |2 Hz, 8|Hz, 1
7 S

2, 73 (s 3H). 'H NWR (300 MHz, 4bDC|3 8)
|.d| oxol - 1KLaR (36b MGk, md Hg ool Hz, C11
Cf 2001, ld ak’?') B.0b(s7 ik, %73'1’%?7562?% (3, ng 5 9 (g 219
oy wle]ae-szmxm, 38), 881 2y 2y | Doe8THY |3 . 319
egl o,heﬁi?é"t)r"gﬁ’Sé[E-s'-’Hbﬁ&H(t@y‘)ZD NVR. N ([2-] '
3

=r

L,I 3 8) 7.97 {d, J Ex. 53 Benzo[1, 3] di oxol -5-yl -
Hl, 7.40 (m 2H), Ex. 6 , , 11 (6-methyl-pyridin
.79 (d, J 8 I—Lk, 2H), 6.00 401 [ M+H + and 13
pyrazof=T=yI|-etnylr)- (s H)T 4506 (U, J = 06 HZ, ZA, 345 (3=
nmet hanesul f onam de 6 Hz, 2H), 3.05 (s, 3H). WO ZOOJM 072033
PCT/ US2004/ 004049 -61 4-[B-(6-Methyl -pyri di n 2 EK. 54 yl)-1
H pyrazol -4-yl]-2 nethylsulfanyl- nta 284 f 5
1-[6-(4- H-NMR (300 MHz, MeOH-d,, a) 25 (t,
Ex. 71 | Benzo[1,3]dloxol-6-yl- | 1H), 7.89 (s, 1H), 7.85 (d, 1H), 7.71(d,
1 H-pyrazol-3-yl)-pyridin-| 1H), 6.92-6.89 (m, 3H), 6.00 (s, 2H), 5.14
2-yll-ethanol (g, 1H), 1.58 (d, 3H)

310.0 M+H]+ Ex. 19

TH-NMR (300 MHz, CDCly, 5): 41.79 (br
s, 1H), 8.84 (d, J = 1 Hz, 1H), 8.67 (dd, J
4-Methoxy-6-(3-pyridin-| = 2 Hz, 4 Hz, 1H), 8.25 (d, J = 2 Hz, 1H), Ex.E. 4. and
2-y-1H-pyrazol-4-yl)- 1796 (d, J=9Hz 1H), 7.86 (dl, J=2Hz, | 304 [M+H}+ Ty @
quinazoline 9 Hz, 1H), 7.76 {d, J = 1 Hz, 1H), 7.55 (i, ,
J=2Hz 8Hz 1H), 7.32 (d, J =8 Hz,
1H), 7.23 (m, 1H), 4.18 (s, 3H)

Ex. 72

TH-NMR (300 MHz, CDCl,, 8): 8.96 (dd, J
=2 Hz, 4 Hz, 1H),8.67 (d,J=5Hz, 1H)}, | -
Ex.73 | 6-(3-Pyridin-2-yl-1H- |{8.17 (dd, J =3 Hz, 8 Hz, 2H), 7.91 (d, J = :
pyrazol-4-yl)-quinoline [{ Hz, 1H), 7.78 (m, 2H), 7.54 (td, J =1 Hz| 2 o M+ Ex.1and2
7 Hz, 1H), 7.48 {m, 1H), 7.37 (, J = 8 Hz,
1H), 7.25 (m, 1H)




pyrimdine 'H NWR (300 MHz, DMSO-de, 8): 12.68 EX. 55 4-(3-Pyridin-2-yl-
H (s, 1 H, 835(d, J =4Hz, 1 H, 828 (d, J = pyrazo)-4-yl)-2H 7 Hz, 1
H, 8.12 (s, 1 H), 7.90 (d, Jt 8 Hz, 290 [ MH + Ex, 2 and 4
pht hal azi n-YMOYREVTREP, 7.78 (m 1H), 7.71 (m 3H), 7.3BCTHS20@/0p§042 1 H), 7. 24
(t, 3 =6 Hz, 1 H. 'HNW (300 Mz, CDC(3, 8): 11.20 (br s,
| H), 8.57(d, J=akz, I.N) , 8. 09(d, J= =8_Ex. 56 1-[5-(3-4-n- -2-2y- H Hz, 1H), 8.05
(s, 1H—7-67 (J’_YL ) 7. 56 hydr3- (dd. J =2 Hz 8 Hz 1H) 7 28 (m 1H),
305 [:\-/EH]+ | and 2 di thdro i ndal n ndol -1-yl]- 718 (s, 1 H, 7.09 (d, J =
4 Hz H), 4.10 et hanone t, J =8 Hz, 2H), 3.17 it, J =8 H, 2H), | 2.23
(s, 2H. 'H I\/R (300 MHz, mwwaqxi)MHzmMan Br8s6|3- Pyridin-p-yl-1 i s, 1
H, 8.f3 (q, ?% QJ%EZ g% %%t%ﬂéz}z ol-4-yl)- {dd, J 51 Hz,
5 Hz, [l 2474 i o, Ex. G, 1 and
[1,2,4)trlaz %t %m im {2y, Tt wy_@d Hz?é 5?2 ,ﬁﬁﬁ“’?m 2
a] pyridine (qd, J (ttl—lz—zﬂiﬁsll-lz,AHXI?mZ(d?J Hgl’ J 8 Hzy 1 H), {7.24
(m 1 H. ~Il~WwW 2004/ 072Q33 1H), 7.23 (m, 1H) [/ U82004/ 004049 62 TH NMR
(300 I\)Hz, 13, 8): 11.24(Gbrs, 3-Methyl-6-(3-pyrijdin-2- 1 I—J , 8.63{d, J =
5 Hz, | H, 841 (d, J = 2|Ex. 58 yl-1 Hpyrazol -4dyl)-3H Hz, 1 H), .08
(s, 1 , .80 (dd,” J = 2 Hz, 8304 [MtH + Ex. A, 1, and qui hazol1 n-4-one
He, 1H), 7.74 (9, J =3 Hf, 8 He, 2H), 7.54 2 (tdj J =2k, |8, IH,
7.34 (d, J =8 Hz, 1H), 7/24 (m 1H), 3.62 (a, 3H.
SRt | Gk o B o o
- in-2-yl-1H- | {brs rs 1(s ,
Ex. 79 -;(Jyraisgl-z!»-yl)YSH— Sos (dJ) 2Hz,(1H) 20 (s, 1:3),77)9 200 M |1, 2 and
guinazolin-4-one  |(m, 3H), 758 (d, J=0Hz 2H), 7.34({t, J =
6 Hz, 1H)
Ty S Ve T
7-3-Pyridin-2-yi-1h- |3 1H), 8.22{d.J =1 Hz, 1H), 8.61(d, J = |
B T8 Noyrazo)-byridol - iy 1 5 v 7 i, o, T2 220 MeHl [T TEN
alpyrimidin-4-one * ¥ ' 1H), 7.28 (m, 1H), 6.48(d, J =7
Hz, 1H})
'H-NMR (300 Mz, MeOH-d,, 8): 9.02 (s,
£ 77 | GG Cydopropyle | 4wy, Bt (6 AH), 8.21 (s, 1 el
77 pyridine2yIRAH-pyrazol| 4 "7 o414 11y, 7.82 (dd, 1H), 7.61 (d, | 3342 [M+HI+ |  Ex.5
4yIH1.2,41iri8zolof1,5+ 14 "7 45 (4 "1H), 2.50 (m, 1H), 1.46-1.32
alpyridine (m, 2H), 1.17-1.08 (m, 2H)




Ex. 59 6-(3-Pyridi n-2-y1-1 H pyrazol -4-yl)-4H n/a 293 [ MtH + Ex. 1 and 2
benzo[ 1, 4] oxazi n-3-one ' H- NMR (300 MHz, CDCI 3, 5): 11.50 (br
6-(3-Pyridin-2-y1-1 H a, | H, 8.87 (d, J =1 Hz, 2H), 8.67 (d, J = Ex. 60
5 Hz, 1 H), ¥ORMORBH = 2 1z, 1 H), 8 14 (d, pyrazol - 2GI10s2008002049 Hz, 1 H),
7.84 (dd, J = 2 Hz, 9 Hz, 274 [MWH + | and 2 C]UI noxaline 1 H), 7.82 (s
1H, 7.56 (td, J =1 Hz, 7 Hz, 1 H ‘740(d J=8HAL1H, 7.25 (m 1 H).
3-(4-Nitro-benzyi)-6-(3-_"H NVR (300 M4z, CDd a, S) 8.62 (d, J = Ex. 61
pyridin-2-yl-1H pyrazol- 5 Hz, | H, 8.40 (d, J = 2/ Hz, 1 H), }8.23 (d
4-yl)-3H qui nazolin-4- J = BHz, 2H) 8 15 (s, 1 H),|7.78 (m 3H), 425|[ M+H +
Ex. | and 2 jone 7.56 (t, J:9 7.32 (m 2H), 5.30(2;, 2H) . WO
2004/ 072033 |5 yrethiI5-6-methl ] ﬁ ‘M g 4563| 5- Methyl - 643-pyriglin 2-
LH NVR| ( 8088 Meffian Bk oy ; sszf.a Ay 5% 1H%razol 14yi)e 1h,
8.62 (d, J= 4 Har3Hiddhn azoﬁn-43 6 1H 3(dEl>H) 7B7(o&aH)an 318. YrijazBta[ 1]5
7.73 (d, J= 8 Hz, 1#4e, 7.65 (s(,d 11!)1)3;63%%228315.[3M+H]H 2 a]pyrildine (m 2H)
7.21 (tf, J =B H, 1 H), 7.003 (d J=8Hz, 1H, 268 (s, 3Hl. 'H NVR (300
MHz. CCI 3, 8): 11.00 (br s I\/Ethyl 7-(3-pyridinl2- 1(4), 8.60 (d,|J = 4
Hz, 1 H), 805 (d, J =1 Ex.|63 74-1 H-pyrazol-4-yl)r3,4- Hz, 1 H, 7.72 (br
s, 1 H) 766 (st H 75—t —amd—drhydro+H—(m—t+—id—751{ (dd, J
=2 Hz,y 8 Hz,| 1 H), 334 [MHH + 2 benzo[e][l 4] di azepine- 7.40 (d, J ¥ 8 Hz,
1 H, 7.21 (m 1 H), 6.96 215-dione (d, J = 9 Hz, I| H, 3.94 (s, 2H),|3.29
(s, 3H). 'H NWR (300 Mz, CDI\C/I(R?Z ?A)H 11MS7O4 (br s(
2-(4-Benzof{1,3ldioxol-5- "HNMR (300 MHz, D -Ue, 8): 7.89 (s,
2 [iiprmoyns. | TS0 UM 1D IS0 deapene | e
isopropyl-pyridine 2H), .07 (m, 1H), 1.20 (&, 6H)
Ex.80 [CiS{SFluoro-b-methyly 4y, yup a00mHz, MeOH-d,, 8): 8.09(s,
BIO- Py"f"“f'ﬂ)f.""p,‘”"‘;zg" 1H), 8.56((5,1H), 8.05(5,1|-T).5)7.86(d(d, S
013075-01 | 4¥IH1:2.4liriazolol1,5-1 "4 1 2 aary 41y, 7.65(dd, 1H), 7.56(t, 5.3 M+H] -5
alpyridine 1H), 2.46(d, 3H)
Eg(.om 6-[%—(6-Triﬂug{umethyl; "H-NMR (émoMm_, MeOi—é—d‘?, 5): 8.97(s,
- |pyridin-2-yi)-tH-pyrazoll  1H), 8.50(s, 1H), 8.08(d, 1H), 8.00- :
013076-01 %yl]—[‘i,zﬁtﬂazglyoﬂ 5 7.92)(m. 2(-§), T.aé(d, 1P§), 7.63:'@, 1p), | SB1BMMEHP | Ex.5
alpyridine 7.60(d, 1H)




2,3-Dinmethyl-6-(3- 1 H, 8.61 (d, J =5Hz, 1 H, 832 (d, J =2 Ex.64
pyridin-2-y[-IHpyrazol- Hz, 1H), 7.74 (d, J=2 Hz, 1H), 7.71 (s, Ex. A 2
land 4-yl)-3H quinazolin-4- 1 H), 7.61 (d, J =9 Hz, 1 H, 7.50 (td, J =1
318 [MrH + oM@ P73y | H), 7.31 (d, J = 8 Hz, 1 H) C}mrﬁgm(loqmw = 7 Hz,
1H), 3.62 (s, 3H). 2.63 (s, 3H). 6-[3-(6- |ve thyl - pyri din-2- 1H NVR (400
Mz, CDCI3, S): 8.74 (s, Ex. 65 yl)-m»pyra | -4-yi]- 1 H), 8.38 (s, 1 H),
7.78 (dd, J =1 Hz, 9 Hz, [)-1 trazol [1,5- 1 H), 7.75 (s,1 H), 7.55 (m 2H),
7.20 (d,[ T Z77[WFH ¥ BXx_ 5 Ta)py(dine = 8 H, IR, V.14 (d, J3 8 F, 1H),
2.61 (s,f 3H). 20041072033 PCT/ US2004/ Q04049 64
1H NMVR (300 CDC13, S): 8.60 (d, J = Ex. 66 1- M} hoxy-4-(3-pyridi n{ 5
Hz, 1 H), 4l (m1 H, 8. 04|fdwe 360 MHAHeOHF, 5)/8.891s,| and  2-y1-1 _
H- pyr azd| g;o o3y i raH)aé)um HB8AF @) MBS 8.77) 37 (t, J 303 (MeHj|+ 2
| soqui ndbme,_m ONHPPYRRQ-4-ViF. | B2)(&05 (=1, 7188 (m.3H}Z.78 (AN) 3465 BOHH[d | 9EKS, 1 H),
4.20 (s,| 3H). |2- MHIRAIDG (31 yr'r&nsr’rt_gm“l(g ghﬁﬁ/rﬁa'*f)s 0 Mz, CDG13, S): |9.63
(br s, Bx. 67 yl-1H pyrazol - f#i-yl) 5 (d J=§ Hz, 1H) 8.62 (a) 1H),
Ex. B, 1, and |[1,2,41triazolo[1,5- 7.77 (a, 1 , 7}68 (m 2H), 7.53 (dd, J
= 2 277 |[ MtH) +] 2 a]pyridine Hz, 9 Hz, 1 H), 7, 42 (df J =8 Hz,] 1 H, 1.30
(q, J = [it+e—bHze—H 2 64 {5 3H)—2H NVR{300 Solde Sy 111. 40
EX. 684(3Pyidin2y| 1H[ﬁ(_d, J=6H, 1H, 8.f18(d J =16 H, 1|H,
Ex. 1, 2, )yrazol-4yl)£H-82(d,J=7Hzl ,780(t,J=§Hz,
289[M+ | + and| 23 i soqul nol {,n-1-one 2 M r’g 3H), 7.33 (m1H, 7.]18
(d, 8EK®) | a(o-Gycbprofyt, | TN 2H H(;"q- S8 Benzo[ 1, 3] dijoxol - 1k NVR
300 MH BEOHputin-2):1H-aread | H), 824 m, ¢
( WL AR eyt fidy, 8.05 (m, 1H), 788 (m, 1H), 7.78 (d, | 288.3 [M+HJ+ Ex.5
qzmazoﬁn o | 1H.J= 73Hz?2 gzeé (cé J)H J=7.8Hz),
Eé(. (;34 6—(3-Pyridi{1-2-3l;l-1H- ."H-NN;R (sgo MHz, EIMSO s, 8): 13.38
10- Aazol-4-y])- brs, 1H), 8.40 (s, 1H), 8.31 (d, J =2 Hz,
013168-00 [1,gﬁltriazolcy>[2t,5- (1H), 708 (d,J=(4 Hz,)2H), o) (m, 3Hy,| 284IM+HE ) Ex.1and2
bipyridazine 7.08 (t, d =6 Hz, 1H)
EX.85 o 12 (6 Methyl-pyridin-2- TH-NMR (300 MHz, MeOH-d,, 8): .13 (m,
qrarss.on| W-IHREzoay | T e o | 2573 MeHI | xS
quinoline Hz), 7.80 (d, 1H, J = 7.8 Hz), 2,80 (s, 3H)




7.96 (s,
4H) ,

Ex. 69 yl-1 H pyrazol-3-yl)-6- IN, 8.06 (d, IN),
306.3 [MrH + Ex. 7.23-7.11 (m | H), 6.90-6.82 (m :
propanyl -pyridine 6.02 (s, 2H), 1.89 (d, 3H WD 2004/072033

PCT/ US2004/'90 20407203365 2- ( 4- Benzo[ 1, 3] di oxol

IN),
19

7.59

(d,

- 5- ' H NVRPCBOSOMF48404NVeOH- d4, 5):

8.29 (t, Ex. 70 yl-IH pyrazoi-3-yl)-6- 1H, 8.01 (s, 1H, 7.77 (d, 1H, 7.66
(d, 308.1 [M+tH + Ex. 19 propyl-pyriédine 1H), 6.89-6.81 (m 3H), 6.01 (s,
2H), 3.07 (t, 2H), 1.85 (m 2H), 1.07 (t, 3H) 1-i6-(4- 'H NVR (300 Mz,
MeOH ¢4, 8):| 8.25 (t, Ex.J?l, Benzo[ 1, 3] dl oxol -5-y1- 1 H), 7. 69 (s, 1 H),
7.85 {d, 1 H), 7.71(d, 310.0 [MH—I]+ Ex. 19 1H pyrazol-3-yl)lpyridint 1H)),
6. 92- E.89 ( 3H), 6.00 (sJ, .14 2- yI] ethandl (g, 1 H| 1.58 (d, 3H
"H NM £0 Mz, CDCl 3, 8): 11 79 (br s, 8.184 (d, J = Hz, 1 H), 8.67
(dd, J Rig. 7“Bem{lidiay $Q9MHZ-'\4?-0§-CIH§N 2684, 1 8.25 (d, J E 2 Hz,
1H), &mszoﬁ-m 5;%&% %gz g’% (a2seF e+ "BX 8y | 7 gp
(dt, J = 2 H R ’ H), 7.76 (d,1J =1 H| 1 H),
7.55 (tt, J|= 2 Hz, 8Hz, 732(d J =28 1H, 7.2B(m 1H), 4.18
(s, 3H ' H{NWR (300 MHz, CDClB 5): 8.96 (dd, J =2Hz, 4Hz, 1H), 8. 67(d, . 1=5
Hz, 1H), Ex.| 73 6-(3- Pyruqin-z-yl-l H 8.17 (dd, J =3 Hz, 8Hz, 2H),|7.91
(d, J="273 | mrH+Ex—t—3gnd—2—pyrazot=4=yt)=quirnottrme—t—tHz—3H)—+F 78 (
2H) , f.54 (tid, J =12 Hz, 7|Hz, 1 H), 7.46 (m 1 H), 7.37 (t, § = 8Hz,} 1 H,
7.25 {m 1 H) WD 2004/ 072Q33 PCT/ US2004/ 004049 -qG 'H NVR (B00 Mz,
DVSO- fle, a)-{. 8.84 (d,
EE);E.O8 ! 7-I:Iéethoi>é¥;3 ém?tr !¥il~6- nfa
~ DVGIN-2-yl-11i= .
013200-00 py?gzol4-y|¥-3H- 334 {M+H}+ | Ex.1and 2
- quinazolin-4-one
'H-NMR (300 MHz, DMSO-dg, 5): 8.84 (d,
J=1Hz, 1H), 8.67 (dd, J=2 Hz, 4 Hz,
Ex. 88 (4—Morpholin—§-¥l— 1H). 8.25d(dj J ; a Hz1, ‘-‘:)H)_‘; gg?dgbz s, 2
BIO- | phenyi)-[6-(3-pyridin-2- [2H), 7.92 (d, J = 9 Hz, 1H), 7. ,J=
013220-00 pyl-‘tylzl)—‘[ayrgzg&-yl)- Hz,)Q Hz.&H), 7.76(d, J=1 Hz, 1H), 7.55| 00 M+ | Ex. 1and2
quinazolin-4-yil-amine | {tf, J=2 Hz, 8 Hz, 1H), 7.32 (d, J= 8 Hz,
1H), 7.27(m, 2H), 7.23 (m, 3H), 3.81(m,
4H), 2.85 {m, 4H)
Ex. 89 "H-NMR {400 MHz, DMSO-ds, 5): 13.30
BIO- A%—I_sopropoxy@-(a- {brs, 1H}, 8.71 (d, J = 6 Hz, 1H), 8.45 (s,
013298-00 pyridin-2-vl-1H-pyrazol-| 1H), 8.27 (s, 1H), 8.14 (m, 1H), 7.83 ({, J | 332 [M+H]+ Ex.1and 2
4-yl)-quinazoline = 6 Hz, 2H), 7.82 (m, 2H), 7.33 (s, 1H},
5.60 {m, 1H), 1.39 {s, 6H)




J=1 Hz, IN),8.67(dd, J=2Hz, 4Hz, EX. 74 6-(3-Pyridin-2-y1-1 H 1H), 8.25 (d, J
=2 Hz;, 1 H, 800 (br a, Ex. G 1 and pyrazol-4-yQ quinazolin- 2H), 7.92
(d, J =9 Hz, 1H), 7.86 (dt, J =2 289 [MtH + 2 4-ylamne Hz, 9 Hz, 1 H),
7.76 (d, J WORMRT203 ) 7 55 (tt, J = 2 Hz, 8 Hz, | HCT/UR208P0ES J = 8 Hz,
1H, 7223 (m 1 H "HNW (300 MHz, DMSO d6, 6): 13.38 Ex. 75
6- (3-Pyrldin-2-yl-1H (brs, 1H), 12. 197¢.brs, 1H), 8.51 (s, 1H), Ex. 1, 2,
and pyrazal-4-yl)-3H 8 09 (d 1 =2 Hz | H 805 (s, |1 H 7 79 290
[ MFH + 123 quj nazol i n-4-one| (m 3H), 7.58 (d, J = 9| Hz, 2H), 1.
6Hz, 1Hf ' H NVR (300 M—lz abC13, S): 11.22 (br  7-(B-Pyridin-2
H, 9,22 (d, f —1 Hz 8.61 (d, J = Ex. 76 pyrgzol-4dinri
1H), 8.3Ex 66, 6, ]FI;)L 7.80 (m 290 [M+H + Exf H, | and
alp rirgcﬁm—% V“d ARy Bg (td, J =nB Hz, 7 H, E%ssmﬁﬂ-fl«z
1 H, o290 T, J =7 H, 1H 64346 GEOpLopy
VHz, IVELO—I—d4, 9 02 (s Ex. 77 pyridin-2-yi)-1 pyrazol - |
| H), 8. 21 (st 1 H), 8.16 (t, 4-yg-[1,2,4]triazolo[il,5- 1H), i
7.82 (dd, 1H), 7.61 (d, 3342 [MH] + Ex. 5 a] pyridji ne 1H), 7J
2.50 (m 1H),]1.46-1.32 (m{2H, 1,17-1.08 (m 2H) 2004/074.
PCT/ USZ0047 0UF049 -67 3- Mef hyl-6- 3-(6- et hyl - F )
8.45 (3, Ex. [78 pyridin-2-y}])-1H pyrazol- 1H), 8.30j (t, 1H), 8.
oH), 7)89 318l 2 [MtH + Ex. B 4-yl]-3H quinazolin-4t (dd, 1H),
7.77 (¢, _1 4fébn di¢o-! H), 3.63 (s, 3H), 2.88| (s, 3H)
2-(4-Bg'n%§)§? {Z{ % LNVR (300 MHz, DMBO-d6, B): 7.89 (s
013303-00 2-yl)-pyrazo}-1~ylj- nia 511 {M+HJ+ Ex. 6
cyclohexyl}-carbamic
acid benzyl ester
' EE);. 92 |4-[4-Benzol1 ,Ia]di?xol-s-
[0-  |yi-3-(6-methyl-pyridin-2-
01330701 }i)—pyrazﬁi%yn- n/a 377 [M+H+ | Scheme 1
cyclohexylamine
N-{4-f4-
ool e
- -methyl-pyridin-2-
013314.00]  pyrezoli Vil nia 455 MR ) Ex. 18
cyclohexyl}-
methanesulfonamide




Ex. 79 yl-1 Hpyrazol-3-yl)-6- 1 H, 7.87 (t,1 H), 7.44 (d, 1 H), 7.35 (d,
308.2 [Mtr]+ Ex. 21 isopropyl-pyridinel H), 7.06 (s, I H, 6.87 (s, 2H),
6.99 (s, 2H), 3.07 (m 1H),1.20 (d, 6H) Ex. 80 6-[3-(5-Fl uoro-6-nethyl -

1H NVR ( 300NPZ004RR203%- d4, 8): 9.09(s, BIO pyridin-2- PEYUSI0490404% 0l - 1H),
8.56(s, 1H), 8.05(s, 1H), 7.86(dd, 013075-01 4 yl]-[1,2,4]triazolo[1,5 1H)),
7.80(d, 1H), 7.65(dd, | H), 7.56(t,7R95.3 [M+tH + Ex. 5 a]pyridine 1H),
2.46(d,—3H) _Ex. 81 6-[3-(6_Trifluoronmethyl- 1H NVR (300Mdz — NMeQH-d4  6):

8.97(%, BIO| pyridin-2-yi)r1l Hpyrazol- I H, 8.50(s, 1 H), 8.06(d, H) ,
8.00-|331.3 [ MtNJ+ Ex. 5 1013076-01 4-ylj-[1,2,4]triazol O(l,\b- 7.92(I 2H),
7.86(d, 1H),| 7. 69(d 1H) a] pyridlne 7.60(d, | H) MO 2004/072033
PCT/ Up26044 004 Qg.Nmm&mmz& siagH d4, 8): 889 (s, |BIO
6- [ 3- EGMh }rﬁ‘ Ql-l)lH),ﬁi&'ﬂ#Hl(lmOQlH)lH) 8042 (q_ Z'LM?H,, = é"é 013077-01
yl ) - 1 | AE Bl qM,giﬁa,m 881(052"51‘1%81(%0“) 7638, 1 [L 1 7 |(d7344]5
[MeH + Ex. 5| quinoxal i ne 1 H, 7-50(dd(bp), $H35(d, 34 (b, 1H J % 7.8 H], 2.82
(s, 3H) Ex. B3 6-[3-(6 Cycl opropyl - 1H NWR (300 I\/HZ, MeOH-d4) S): 8.89 (s,
BID- pyridint2-yl)-1 Hpyrlazol- 2H), 8.24 (m 2H),|8.12 (d, 1 H J =|8.7
013078-01 4-Yyl]-3-methyl-3H Hz), 8.05 (m IH), 7.88 (m 114), 7.78 (d,
286. 3{[MrH #f EX.” 5 quinazplin-4-one T H J = 7.8 Hz), 7.64 (d, IH, = 7.8
Hz), 2.82 (s, 3H Ex. 84 6F (3-Pyridin-2-yl-1 H . [ HNWR (300 M, o0 - do,
8): 13.38 BID pyrazol 4-y é br s,1H), 8.40 (s, flH, 8.31 Ld’ J = 2 Hz,
264 [ M+ kg+E 3’_ GOMHZQD@M)r %(dog5 lH) .99 (d, {J =4
Hz, 2#)E 7((' ”% V" &(?1 i 1 H Fx. 85
6-[3-@ Iob fta 2V B0 Q{Ha | g 10Hs () 81D 1 1),
8.94 yrdl‘rﬁb ,(t,&ﬂez,':mﬂz(dd J=2Hz, 7Hz
1H)
Ex. 06 "H-NMR (300 MHz, CDCl,, 8): 8.62(d, J
Blo. | 5-3-Pwidin2-yi-iH- | =4Hz, 1H), 7.85(s, 1H), 7.72 (s, 1H),
013326-00 pyrazol-4-yl)- 7.64 (d,J=7Hz, 1H), 7.50 {m, 2H), 7.31} 280 [M+H}+ |Ex.1and2
benzo[1,2,5lthiadiazole [(d, J =7 Hz, 1H), 7.12.3)(dd, J =5 Hz, 8 Hz,
Ex. 07 "H-NMR (300 MHz, CDCl;, 8): 8.67 (d, J
0. | 5-@-Pyridin2:y-tH- | =4 Hz, 1H), 7.80 (s, 1H), 7.74 (s, 1H), :
013337-00 pyrazoh-4-yl)- 766 (d, J =7 Hz, 1H), 7.51 (m, 2H), 7.34| 264 (M+H}+ | Ex.1and2
henzo[1,2,5loxadiazole {(d, J =7 Hz, 1H), 7.2&)(dd, J=5Hz, 8 Hz, .
1




Q13185-01 yl)-1 Hpyrazol-4-yl]- 1 N), 7.98 (m1 H, 7.75 (d,1 H J =8.1
287.3 [MH + Ex. 5 quinoline Hz), 7.60 (d, 1 H J =7,8 Hz), 2.80 (s, 3H
WD 2004/ 072033 PCT/ US2004/ 004049 86 6-(4-Benzo[ 1, 3] di oxol -5- 1H NWR
(300MHz, MWPPWHO726%8: 7.76(s, 013203-01 yl -1 H pyrazol PGTAEW04P04099 H) 7. 61(t,
1H, 7.37(dd, 1 H), 6.88- 298.3 [MtH + Ex. 5 fluoro-2-nethyl-pyridine
6.81(m 3H), 5.97(s, 2H), 2.60(s, 3b) Ex. 87 7-Methoxy-3-nmethyl-6 Bl O
(3-pyidin-2-yl-1H nla 334 [ M+ Ex. | and 2 3209-00 pyrazaol-4-yl)-3H
qui nazol i n-4-one 1H NWMR (300 MHz, DVMSO-d6, 8): 8.184 (d, J F1 Hz, 1jH), 8.67
(dd, |J = 2 |Hz, 4 Hz, Ex.| 88 (4-Morpholin-4-yl- ﬁ H), 8.25 J =2 H, 1

d,
H, 800 (br s, BIO phen 6 (3-pyridin-2- 2 .92 (d, |J , 1H),
é?g'g (QDCI@_;_) @(dOU - 1H pyr azo Hz

A
7.86)(etosJ| 3 +H ) -

= 9 H
& 3 B/ ol -4-y ,
Hz, 1H)IO-7. i ' e =12 Hz, 8
Hz, 107R§38-09) 32bﬁ : ',,2H) ig&m 97111 ﬁTﬂl) (dfh? 253@?‘571#&3Hj E;(é é{ﬂ 4H)
2.85|(m 4H) Ex. 89 H-N ;] 13.30 BI O
4-1s@propoxy-6-(3- (br s, 1 H), 8. 71 (d, J = 6 Hz, Il H, 8,45 (s, 0)L3298-00
pyridin-2-yl-1 Hpyrazol-|1 H, 827 (s, 1 H, 814 (m 1H 7.93(} J 332
[MH]+ Ex. L and 2 4-yl)Lqulnazoline = 6 Hz, 2H), 7.82 (m |2H), 7.B3 (s,
H, %550 (nm 1H, 1739 (s 6H WO 20041072033 PCITy US2004/ 004049 -79 Ex. 90
6-(34Pyridiin-2-yl-1 H n/ja 013299-00 pyrazol -4-yl)-quinolin{4- 286 [ M+tH] +
Ex,1{and 2 | yl am ne

9

1 .
So |eTCTmoneint| o) 52006 1), 81000 10 7506, | sepgn ety | et
013366-01 (P Y-y 1H), 7.87(s, 4H), 7.77(t, 1H), 7.85(d, 1H), | **= .

4-yl}-quinoxaline 7.62(d, 1H)

. 1 .

BIO- DTy "1 1H), 8.14(s, 1H), 8.02(dd, 1H), 7.87(dk, ‘
013384-01 bé’l?zlﬂ gyg;ﬁ?;‘;‘g’gﬂ o (1H), 7.74(d, 1H), 7.53(d, 1H), 7.37(d, 1H),| 29392 MHI | Ex. 6
v 7.62(d, 1H), 2.50(s, 3H)
Ex. 101 TH-NMR {300 MHz, CDCl,, 8); 9.05 (s,
Bio. | 6-(3-Pyridin-2v-1H- | 1H),8.70 (d, J = 5 Hz, 1H), 8.19(d, J =9
013387-00 pyrazol-4-yi)- Hz, 1H), 8.04 (d, J =2 Hz, 1H), 7.78 (s, 279 [M+HJ+ Ex.1and 2

benzothiazole 1H), 7.60 (m, 2H), 7.35(d, J=8 Hz, 1H),
7.27 {t, /=6 Hz, 1H)




Ex. 91 (4[4-Benzo[1, 3] di oxoi -
2-yl)-pyrazol -1-yl]-

ester

nfa 611 [ MtH + Ex. 6
Ex. 92 4-[4-Benzo[ 1, 3] di oxol

BIO 5-yl-3-(6-nethyl

-5 810- yi

- pyri

-pyridin 013303-00
cycl ohexyl }-carbam ¢ acid benzyl
- 3- (6- et hyl

din-2- n/a 377

[ MtH] + ScheM® W04/00203807- 01 y4) - pyrazol -1 -yl ] cycl ohexy®REHAW4/0004684- [ 4- Ex.

93 Benzol[ 1, 3] di oxol
13 013314-00 pyrazol-1-yl] cycl ohexym} -

-5-yl

-3 BIO (6- et hyl

-pyridin-2-

yi }-

We 455 [ MHH] |
met hanesul f onam de WD 2004/ 072033

Sc.

PCT/ US20044+004049- - 71-Ex-—94 " H-NVR(300MHz — MaOH-d4.,S)- 8. 84(s.
8-[3-(5-Flu oo-6-methyl BIO pyridin-2-yl)-1 Hpytazol- | H), 8. 83(§, 1
H, 8.09(s, 1]H), 8.04- 3062 [ MH + Ex. 5 013317- D1 4-vyl ] -qui noxaline -
8.01(m] 2H), T7.84(dt, 1H), 7)63(# tzodtdiz, CECQ% ? 1H), 25(0I 3|'|)
" H NVR (Bemmh(s@mb@rphsayn.saa H0HZ, Gh), 203 (EXH), 978 &; (H) r| d| n- 2- y 5 He,
1 H), 8 68i0td| BB-pyridinpm-ite I 66(8! 39 7@(@1&) rsazm.lwm & 1H) 17
(s, 1H) , [01838200( 4 a, % W') {747 (3 1 JE" %{%g% 1
H, 7.50 (d, J =%7° HZT1@O7% ﬁ‘_’ﬁ 2l"zandz a]prldlne t, J =
6 Hz, 1 H), 7]12 (dd, J = 2 BX” 96 ' K NMVR (300 |MHz, CDdI 3,
8): 8.62 (d, .
1 .
Ex. 103 [5-{3-(6-Methyl-pyridin-2- ';';'“;M;(féo‘fl:‘)z'?“’é%? d”“ﬁ'_*;)s)?; s%?rg(t’
a0t y”"‘”‘%‘,’::ﬁ;'_"“‘"]"a" 3H), 7.69(d, 1H), 7.60-7.52(m, 4H), | 352.3[M+Hp | Ex.5
benzolclisoxazole 7.35(d, 1H), 2.67(s, 3H)
TH-NMR (300 MHz, CDCl,, 5): 8.67 (d, J
Ex. (1)04 3-(4(1--Methoxy—phenyl)-5- =4 Hz, 1H), 7.98 (d, J =8 Hz, 2H), 7.90
BIO- 3-pyridin-2-y-1H- | (s, 1H), 7.75 (s, 1H), 7.62 (m, 2H), 7.43 .
013400-00]  pyrazold-yl- ° l(d.J =8Hz, 1K), 7.34 (dd, J = 2 Hz, 0 Hz| 00 IM*H]* 1} Ex. 1'and 2
benzo[clisoxazole | 1H), 7.26 {m, 1H), 7.07 (d, /=8 Hz; 21},
3.91 (s, 3H).
TH-NMR (300 MHz, DMSO-dg, 8): 13.32
Ex. 105 3-24-Ch!oro-phenyg-5- {brs, 1l—1l), 8.54 (s;, TH), ?.25 {d,J=8Hz
BIO- 3-pyridin-2-yi-1H- | 2H), 8.12 (s, 1H), 8.04 (s, 1H), 7.85 (m,
013414-00{  pyrazobd-yl)-  [2H), 7.67 (d.J =8 Hz, 1H), 7.57 {dd, J=2 o7+ IM*HI ) Ex.1and 2
benzo[clisoxazoie |Hz 9 Hz, 1H), 7.39 {m, 1H), 7.17 (d, J= 8
Hz, 2H)




BIO 5-(3-Pyridin- 2 y1 1H =4H, 1 H, 7.85 (s, | H, 7.72 (s, 1 H),
013326- 00 p¥vrazol - 7.64 (d, J =7 Hz, 1 H, 7.50 (m 2H), 7.31 280
[ MHH] + EX. 0340¢/03203 enzo[ .2, 5] thiadiazoie (d, J = 7 BEI/US204p/004p4920 (dd, J =
5 Hz, 8 Hz, | H) Ex. 97 'H NVR (300 MHz, CDCi3. S): 8.67 (d, J BIO
5-(3-Pyridin-2-yl-1 H+ =4 Hz, 1 H,,7.80 (s, 1 H, 7.74 (a, 1 H), 013337-00
pyrazol -4-yl)- 7.66 (d, J = 7 Hz, 1:{—1}', 7.51 (m 2H), 7.34 264 [I\/H—|]+ Ex. |
and 2 [ benzo[1, 2, 5]oxadi azple (d, J= 7 Hz, IH), 7.2¢ (dd, J 5[Hz, 8 Hg, | H
WO 2004/ 0720%3 PCT/ US2004/ 004049 -72 Hx. 98 1H NWR
(300 , CDCI3, 8): 8.65 (d, J BIO 5-(3-Pyridint2-yl- 44 Hz, 1H), 8.17
(s, 10, 7,87 (s, 1H), 01333%@&@8&(5«%@0&3 sy 9.68 (#; EO (s, 1 H 7.65 (d, J =
8 Hz, |15}, rBEs@EBefMsid-+ 1H) 7.08 (sar), 723 (hemynuxazpl e (m 2H), 7.31 (d, J =
8 Hz, |#4 B_OOPPM@-%ﬂH-p ﬁ71FB-H263|('P4)2H%WNNRI aawﬁz GRIOMSHI+ 8| Exot @ed,  Ex
99 [ 3-{( 8- Trf FdFG xazplp | ngg'y% gg%gw% =8 4), 8.22(d,|1H), 8.19(d,
IH), 7.89(dd| 342. 03[M+H]+Hr:zx -y 1- qui hgxal i ne 1H),
7.87(s, | N} 7.77(t, 1 H| 7.65(d, 1 H), 7. 62(d H) Ex. 180
5-[ 3- (16- Met hyl - pyri di n-2- [LH NVR (300MHz, DNVBO- d6, 6) 8.25(9, BIO yl)-1
H pyr dzel—4— 4 }—3H—8—Hs—tH—8-02(dd—t—H} 7 87(dt- 120392 M-} {] +
Ex. 5 013384 01 benzo[ 1,2 5]thi adi azol e 1H), 7. 74} d, 1H), 7.(53(d, 1Hj,
7,37(d, 1H),|7.62(d, IN), P.50(s, 3H EX 101 "H- NMVR (300 MH{, CDCI3,| 8):
9.05 (js, BID 6-(3-Pyridin QrmR@gdﬁHﬂ.Dhlbo_dgayQ:;@fi J=5H,{ 1H, 8§19 (d,
J=09 o&:e;g&n mqs.pyrrdmzz%u;m— (2{3338\»5? “35:“)#96‘8&'23)‘42&”1;?1 =2 Hz, | |H), 7.78 (s,
of - m ' Z,
2T I e Lot | 70 (0 =2 e 8 Fo iH), 7an | S4B | Ex. 4 and2
benzo[clisoxazole 2H), 7.54 (s, 1H), 7.33 (m, 1H), 7.28 (s,
1H)
E)é.[(‘l)DB 5-(3—Pyri$:—.‘?—)q—}1H-— 'H NMR (300 MHz, acetone-dg, 5): 8.81
- azol-4-yl)-1H- d, J=6Hz, 1H), 8.29 (s, 1H), 7.83 (5,1H
013492 ingay;oie-a-c;r)boxylic e (m, 2)H) AL (m, 2r(1) 3| s08MMeH} | Ex.1and2
acid ] (m, 1H)
. 1
Ex. 100 | 5<(3-Pyridin-2-vi-iH- | £ NMR (300 MHz, acetone-dg, 8); 8.60
BIO- '(’Vrazz'"“"y')‘}g e ot (1, 7620 dooro i | 3t sl | Bx. 1 and 2
013512 | indazole-3-carboxylic ;5:23 (; i ; Z,ZH ). 7.62(d, J=0Hz, 1H), (M+H] ®.1an
acid methylamide Dol A {m, )'3-’;_‘32 (m, 1H). 2.95 (s,




benzot hi azol e |

H),

J=6Hz, | H WD 2004/ 072033

7.60 (m 2H),

7.35 (d, J

= 8 Hz,

1H,

PCT/ US2004/ 004049

7.27

(t,

-73 1H NWR

(300 MHz, CDCI3, 5): 8.70 (d, J Ex. 102 3-(3-Methoxy-phenyl)-5- = 4 Hz, 1
Hy, 7.93 (s, YTOP§40720338 (s, 1 H), BIO (3-pyridin-2-yl- PCHUSIBBI04M 2H) ,
7.58 (m 1 H, 7.55 (m 1 H, 369 [MH + Ex.1 and 2 013392-00
pyrazol -4-yl)- 7.47 (s, 1 H), 7.44 ( 1 H, 7.38 (d, J =2
benzo[clisoxazole Hz, 1H), 7.35 (m1IH, 7.05 (dd, J =2 Hz, 8 Hz, 1 H,
3.90 (s, 3H Ex. 103 5-[3-(e-Methyl-pyridin-2 1H NWVR (300MHz, MeOH-d4, 8):
8.30(t [ BIOfyl)y-IRFpyrazol-4-yT-3- IH), 8 I7(S, IHy, 7.96(d, IH, T.83(m
013396401 phenyl - 3H), 7. 69§(d 1H) 7.60-1.52(m 4H , 352.3 [r%gu+ Exj 5
benzo[d:]isoxa&ol e 7.35(d, 1 , 2.67(s, 3H) 1H- NVR (300 MHz, ¢€DCI 3, 8)]: 8.67
(d, J JEx. 43 4I\/EthoxE‘ 3 4 |—2798(d = 8 Hz| 2H),
7.90 81 7"}93 azf_‘_l o (§°M'1§)za°e n FSo H), 7.62 (m 2H), 1743
0134094 G{5 r - zgéﬁz(%gddwawﬂ-l]ﬂ HEx. 1@né2 } 369
[MeH +|BxC 1 rd .memaai s(ax (3 1 ) 1 H, 7.07 (d, J|=8
Hz; 2H), 3.91 (a 3H) . 1H—I\ MHz, )t 13.32 EX. 105
3- (4- Chil or o- phenyl )-5- (br s, lH), 8.64 (s, lH), 8.25 (d, J =|8 Hz, BlO
(3-pyritdi n-Z-El-l H 2H), 812 (a, 1 H), 8.04 (s, I H, 7.85 (m 374 |MH +
Ex. 1 and-2 13414-00-pyrazol-4-yl)y- 2H) 7 67 (d 1] =8 Hz 11 H) 57
(dd, J}= 2 behzo[c]isoxazolle Hz, 9 Hz, 1 H), 7.39 (m 1 H), 717 (d, J = 8
Hz, ZH)é WD 2004/ 072033 PCT/{US2004/ 004049 74 Ex. 10y6 "H NVR (300 MHz, {CDCl a,
6): 8 SEX( 1”:1 5-{3-Pyridin-2-yl-1H-
BIO- _ pyrazol-4-yi)-1 H-_
013525 mdgzole—S-c_arboxyhc nfa 375 [M+H]+ Ex. 1 and 2
acid (2, 2-dimethyl-
propyl}-amide
Ex.‘g} 12 5-(3-Pyridg:-2-y1t-1ﬁ-
BIO- razol-4-yh)-1H- ' '
013526 inggzole-a-cgl?boch n/a 381 [M+HM | Ex. 1and 2
acid phenylamide
H NMR (300 Mz, acetone-ds, ) 8.54
Rl Rt didmeia ] [C) ity A
013557 P4_yi)_1H_3i’n dazohayl]. | 775t J=THz, 1H), 7.50-7.44 (m, 2H), | 376 M+H]+ | Ex.1and 2
methanone 7.32(s, 1H), 7.31 (Brr!:)m), 3.65-3.31 (m,




BIO 3-(4-Ethyl-phenyl)-5-(3- 1H), 7.96 (s, 1H), 7.93 (s, 3H), 7.76 (s,
013416-00 pyridin-2-y1-1 Hpyrazol- 1 H, 7.63 (m 2H), 7.44 (d, J =8 Hz, 1
H, 367 [MH + Ex. 1 and 2 4-yi)-benzo[c]isoxazole 7.38 (m 2H), 7.25 (m
1H), 2.76 (V030040803 15 Hz, 2H), 1.31 (t, J = 8 Hz, PEHpS200440dR (300 MHz,
DMBO-d6, 8); 13.37 Ex. 107 5-(3-Pyridin-2-yl-1 H (br s, 1 H, 8.59 (d, J =
4 Hz, 1 H, 821 (s, RO pyrazol-4-yi)-36-1 H, 800 (m 2H), 7.90 (d, J =
345 [ MeH + Ex and-2 013425-00_thiophen-3-yl- 7. 8Q (td, J = 2
), 7.56 (m beénzo[c]isoxazole 2H), 7.%4 (s, 1H),] 7.33 ( 1H),
1H) Ex. 108 5-(3-Pyridin-2-y1-1 H 'H NYR (300 MHz, acet one-d6,
8.61 Bl Of pyrazol-4-yl)}-1 H (d, J=5Hz, 1 H), 8.29 (s, 1 H, 7.83 (s, |
306 ek Mt4H]| +5-@ryndh-2pdH2 | 013492 i ndazol e- 3-carbaoxylic 7.77-7.67 ( 2H) ,
7.55-71 4Bk m| 2fazolAsBAHacild (m 1 H) Ex. 109 5-(3- P)é&é '+Q]-+2- y%(;_‘zl—l-d 1U4H NVR
13588 etiotaeclfbean®yyic 8. 60 Bl O pyTazol -4-yl )41 *IEBRE AME )
1 HJ, a?!d?@"ze‘éfﬂ‘ierq, 013512 indazol e- 3-carhoxylic 7.7 (t, J8Hz,
J J=9Hz, IN), 319 [MtH + Ex. 1 and 2 leid met hyl am de 7.53-7. 42
7.32 (m 1 H, 2.95 (s, 3H) V\02004/072037-
04/ 004049 -75 Ex. |110 5-(3-Pyridin-2-yl-1{H 'H NMVR {300 Mz,
aceto$-66, )) . 3.5/ 610- pyrazol-4-yI)-1 H (d, JE:SHzﬁL A, 1822 (5,1 H,

.

f '
7.74 (5,1 H), 333 [ MtH] + Q 1 and 2 013524 |ndazagl e-3-carb0f<ylic 7.4711-7.5
, 7.5%-7.41 (m 2H),| 7.26 acid di rrethylam'dii (m 11-1)} 3.45 (Js, 3H),
a, 3k Ex. . 111 5-(34Pyridin-2-yl-1 H BIO pyrazol-4-yl)-1 H 013525
I ndazo g’é%ﬁ%%r%@‘éﬁﬂﬁ%ﬂﬁéﬂ% [MH + Ex. | and 2 4gcid (2, 2-djnethyl
013529 | indazole-3-carboxylic e 373 [MHM | Ex. tand 2
acid cyclopentylamide

The TGFP or activin inhibitory activity of compounds of formula (I) can be

assessed by methods described in the following examples.

5 Example 116

Cell-Free Assax; for Evaluating Inhibition of
Autophosphoerylation of TGFP Type I Receptor

The serine-threonine kinase activity of TGFp type I receptor was measured as
the autophosphorylation activity of the cytoplasmic domain of the receptor containing
10 an N-terminal poly histidine, TEV cleavage site-tag, e.g., His-TGFBRi. The His-tagged
receptor cytoplasmic kinase domains were purified from infected insect cell cultures
using the Gibco-BRL FastBac HTh baculovirus expression systeni.
To a 96-well Nickel FlaghPlate (NEN Life Science, Perkin Elmer) was added 20
wl of 1.25 pCi ¥P-ATP/25 M ATP in assay buffer (50 mM Hepes, 60 mM NaCl, 1
15 mM MgCla, 2 mM DTT, 5 mM MuCl, 2% glycerol, and 0.015% Brij®35). 10 ul of
test compounds of formula (I) prepared in 5% DMSO solution were added to the
FlashPlate. The assay was then initated with the addition of 20 ul of assay buffer
containing 12.5 pmol of His-TGEPRI to each well. Plates were incubated for 30
minutes at room temperature and the reactions were then terminated by a single rinse

20  with TBS. Radiation from each well of the plates was measured using TopCount




propyl)-amde Ex. 112 5-(3-Pyridln-2-yl-1 H B10O pyrazol-4-yl)-1 H nla 381
[ MMH + Ex. 1 and 2 013526 i ndazol e-3-carboxylic acid phenylam de Ex. 113
Mor pholin-42yl-[5-(3- 1H NVR (300 MHz, acetone-d6, S): 8.54 1310-

pyri dl n- 2- y WO 208459833 z0l - (d, J=5Hz, 1 H), 7.97 (s, 1 PHUUSRIGRPY 1 1)
013527 4-yi)-1Hindazol -3-yl]-"7.75 (t, J=7Hz, 1H), 7.59-7.44 (m 2H), 375

[ MMFH + Ex. 1 and 2 net hanone 7.32"%%, 1H), 7.31 (m 1H), 3.65-3.31 (m 8H)
WO 20041072033 PCT/ US2004/ 004049 _ - 76- EX. é1_4 5-(3-%1ﬂi n-2-yl-1H 131 0-
pyr azol 4-yi ) PekpEigerLifsspiencas 5. Beston YAY hFptal bingingsnasinhibiign}vas. 3car boxyl i ¢

aci d benzyl agésded assuntd thSashred &r thy presthlr o DS sdtbtBh Gontiing #ohré 1t ) -1 H n/a
373 [MtH + EX. 1 an 013529 _| ndazol ar box%l I c acid_cycl opentyl am de

- 3- .
The TGFP or SXPORRdpof ReR-gRepidic H Wﬁg‘iﬁnﬁ‘f"‘%ﬂﬁ mRereteg i e presAnse ¢f ) can be

assessed by mﬂq@ﬂﬁo_ﬁ@%b&hﬁﬁl in the follow ng exanples. 5 Exanple 116 Cell
Free Assay for Eval uating |Inhihitiop of Autophosphorylatjon of TG-f Type |
Receptor The ser iHismeiyey fieferckpnprsiormagdisipg ihe apeveregeeis pgdjacubatiofc ept or ~ was

nmeasured as cduBioRHuORNAsRREMiREd b WaslahMided b9 bephffofdd SRbER YDE.- donai n of
the receptor_containing. 10 an N-term nal poly histidine, TEV cleavage

site-tag, e.RAGE pplandthejpgorpomtien pf radiplahpl igp ﬂlé)&/‘éb@%)ﬂisc@ﬁw SDRTRAGE nase
domai ns ver ey yad ffitlibide@Bh b BIoRA PRSphABSSH (8 kduls HyhihiRS.
Compounds of formula (I) typically exhibited ICs; values of less than 10 uM;
10 some exhibited ICs; values of less than 1.0 pM; and some even exhibited IC5q values of

less than 0.1 uM,

' Example 117
Cell-Free Assay for Evaluating Inhibition of Activin Type I Receptor Kinase

15 Activity
Inhibition of the Activin type I receptor (Alk 4) kinase autophosphorylation
activity by test compounds of formula (T) can be determined in a similar manner as
described above in Example 116 except that a similaly His-tagged form of Alk 4 (His-
Alk 4) was used in place of the His-TGFpRIL
20
Example 118
TGEFp Type I Receptor Ligand Displacement FlashPlate Assay
50 nM of tritiated 4-(3-pyridin-2-yl-1H-pyrazol-4-yl)-quinoline (custom-
ordered from PerkinElmer Life Science, Inc., Boston, MA) in assay buffer (50 mM
25 Hepes, 60 mM NaCly, 1 mM MgCly, 5 mM MnCl, 2 mM 1,4-dithiothreitol (DTT), 2%
Brij® 35; pH 7.5) was premixed with a test compound of formula (I} in 1% DMSO
solution in a v-bottom plate. Control wells containing either DMSO without test
compound or control compound in DMSO were used. To initiate the assay, His-TGFp
Type 1 receptor in the same assay buffer (Hepes, NaCly, MgCls, MnCl,, DTT, and 30%
30 Brij® added fresh) was added to nickel coated FlashPlate (PE, NEN catalog number:
SMP107), while the control wells contained only buffer (i.e., no His-TGFp Type I
receptor). The premixed solution of tritiated 4-(3-pyridin-2-yl-1H-pyrazol-4-y1)-

quinoline and test compound of formula (I) was then added to the wells. The wells



usi ng the G bco-BRL FastBac HTh bacul ovirus expression system To a 96-well
Ni ckel FlashPl ate (NEN Life Science, Perkin Elnmer) was added 20 | of 1.25
gC 33P-ATP/ 25 pM ATP in assay buffer (50 mM Hepes, 60 mM NaCl,1 15 mM
MyC12, 2 M DYP2000%fA3M C12, 2% gl ycerol, and 0.015% Br PFTAUSHGH00404| of

test conmpounds of fornula (1) prepared in 5% DVSO sol ution were added to the
Fl ashPl ate. The assay was then initated with the addition of 20 ul of assay
buffer containing 12.5 pm)l of His- J3RI to each.well. Plates were

i ncubat ed f or WSt9 a5pifetrdieBer auh O%mmﬁm@%a?qm%ﬁﬂﬁ(%e%re t hen
term nated by famShdiéitifed & urd) whk inBashBPusi@dd tikppeach well of the
pl at es was neasured usin opCount WO 2004/ 072033

PCT/ US2004/ 002ifagiencey,7nq.-g3astianMbher Lifesciences, Inc., Boston MA). Total

bi ndi ng (no i nhi bi ¢drMtn Mforﬂlﬁfa'(l)@ﬂno%ﬂySME&Kmﬁdbﬁﬂss'tﬂmtlwr esence of
DMVSO sol uti on cont aj ni E with ng test cqnpound and nan- speC|f|c bi ndi ng was

defined As coffreeshiby yvaliyes Pﬂéssﬁtl‘aésl@d% a9 soppyven gxhibited ICs yalaes Bt rol . 5

Al ternativel yiesd fhgh 0.8@84 1 on perforned using the above reagents and
i ncubation conditions but in a mcrocentrifuge tube was anal yzed by
separation on a 4-20% SDS- PAGE gel and the incorporation of radiolabel into

the 40 kba Hi m%%&ﬂ SDS- PAGE band was quantitated on a Storm

Phosphoi mager ecul ar Dynam Conpounds of fornula (1) typically
exhi bited | CSéSiPalf?Fe@V”éﬁaﬁnEQ“?lﬁﬁiFhﬂ!}“M Ofi’?ﬁWFEH@;H&“BFIFQé“tP’GEé' val ues of

less thag 1.0 M amidiofRARcONS b 8xhbdhdsRA frfeald (I HekEicdthinell BPmed 0.1 M
Exanpl e 117 Cel | - Fr egéﬂ 3 ﬁ(b Eval uat i ng I nr?l;blet I on, of eAgfl \e/l ype |

Recept or Ki nasir a&@w&e#ﬂl@lﬁ”‘;ﬁﬁﬁ'ﬂﬁfmﬂeﬂf‘éﬁ Piferagrareperier ggtivity jAjdepG2 rcé]@ept or (A k

4) kinase aut Ophosﬂélﬁméeﬁéw&estaﬁ?&h%fécbédbﬂth&lﬁ:&tmqw}%%@%oﬁgio%a%' a (1) can
be determ ned_in sim | ar manner descri bed_above in Exag&je 116 except

that a sinil awmwﬁwmmybﬁBW@lﬂu’Pﬂ@ Ul stepptoppysing in place of
the H s- TG( 3Rml), L-glutamine (2 mM), sodium pyruvate (1 mM), and non essential arnino acids

15 (1x). The transfected cells were then plated at a concentration of 2,5 x 10 cells/well in
96 well plates and starved for 3-6 hours in media with 0.5% FBS at 37°Cin a 5% CO,
incubator. The cells were then stimulated with ligand either 2.5 ng/ml TGFp in the

starvation media containing 1% DMSO and the presence or absence of test compounds

of of formula (I) and incubated as described above for 24 hours. The media was

20 washed out in the following day and the luciferase reporter activity was detected using
the LucLite Luciferase Reporter Gene Assay kit (Packard, cat. no. 6016911) as
recommended. The plates were read on a Wallac Microbeta plate reader, the reading of
which was used to determine the ICsg values of compounds of formula (I) for inhibiting
TGFB-induced PAI-Luciferase reporter activity in Hesz cells. Compounds of

25 formula (I) typically exhibited ICsp values of less 10 uM.

Cylotoxicity was determined using the same cell culture conditions as described

above. Speciﬁcally, cell viability was determined after overnight incubation with the
CytoLite cell vigbility kit (Packard, cat. po. 6016901). Compounds of formula (T)
typically exhibited LD,s values greater than 10 M.

30

Example 120
Assay for Evaluating Cellular Inhibition of TGFf Signaling



20 Exanple 118 TGFD Type | Receptor Ligand Di spl acenent Fl ashPl ate Assay 50

nMof tritiated 4-(3-pyridin-2-yl-1H pyrazol -4-yl )-qui nol i ne (custom
ordered from PerkinEl ner Life Science, Inc., Boston, i n assay buffer (50
M 25 Hepes, O2PREEGI2, 1 mM MyCl2, 5 mM MCl2, 2 n1\/| CHUSHO ?“t‘ﬂ‘%‘t‘%re.to|
(DTT), 2% Brij(r) 35 pH7.5) was prem xed with a test corrpound of fornmula
(1) in 1% DvSO sol utlon in a v- bott g1p| at e. Control wel | s cont ai ni ng

ei t her used. To

initiate the assay,
(Hepes,

to ni

ckel coa

DVBO wi t hout te co&g un cont.rol r’r%)ound i n DVSO wer e
oBrofagh ¥ 5 cemperngs ey puffer

NaCl 2forM§1@t13weMtQﬂeﬁnmEﬁ'iﬁa sifiithr 23fiheB B ﬁ@rbrib(edl }bo&édﬂkairr h); was added

in figRalips BEVIoh

control well St%gphtéﬂﬁ@(gﬂ%ﬂfgﬁ(aggng ﬁdtt aef”"g )nggelz S, glegp': g(ra)

The prem xed sgFption of tritiated 4-(3- pyr|d|n 2 yI 1H—pyrazo| 4-yl) -

qgui noline and test conpound of fornula (1) was then added to the wells. The
wel |'s 2004/ 072033 PCT/ US2004/ 004049 -78 were

aspi rated aftﬂﬂmﬁﬂeh at roomtenperature and radioactivity in wells
(emtted fromt at ed (ﬁgnﬁound was neasured usi ng TopCount.

( Per ki nEl mer AE%“B’@%" %ﬁi&d‘“‘F ) . Conpounds of fornmula (1)

ty}m cal I]y FX hp}%paa%%afmﬂaazeafcau@@ﬁ Prdusstorl§redd FRoe ek FSRIndded | C50
val ues o es

sthanl M and.s ited | C50 val ues of
0.1 M Exanpl e 11FHEhigss wee desi ‘?ﬁ[@ﬂtﬁﬁs ‘&G‘E‘bﬁrﬂnﬁgﬁm%w?wrﬁfmﬁgp

Si gnal i ng andGtysh Fllﬁiéb&hﬂ&tofbﬁl ({BFe) agbﬁaé codGbll of kHe)eoDdge AP

| ess t han

weef ormul a

uced

() vore, Set o Y, TPl L, (IS8 0L K\ et B TG 1000,

PAI - Luci f er as

transfected Wehlpedaties RAditivellgrgé TraasRn HRAPR kERE 203300N Ckils

10% FBS, pem

m,

sodi um p

15

20

25

30

I i n&grﬁgoqﬁ%gsé%tsthsﬁ%& (f-:‘flil}rllﬁ 100 éegb? §SL agl ut am
Cell Res 220 407-414 (1995)). Over the course of about 4 days and one split, the cells
cease proliferating. Cells are then frozen in aliquots sufficient for a single 96 well
plate.

Assay of TGFB-induced Collagen-GFP Expression

Cells are thawed, plated in complete DMEM (contains nonessential amino
acids, ImM sodiam pyruvate and 2ZmM L-glutamine) with 10 % fetal calf serum and
incubated overnight at 37°C, 5% CO,. The following day, the cells are trypsinized and
transferred into 96 well format with 30,000 cells per well in 50 ul complete DMEM
containing 2 % fetal calf serum, but without phenol red. The cells are incubated at
37°C for 3 to 4 hours to allow them to adhere to the plate, solutions containing test
compounds of formlﬂal(l) are then added to triplicate wells with no TGFf, as well as
triplicate wells with 1 ng/ml TGFB. DMSO was also added to all of the wells at a final
concentration of 0.1%. GFP fluorescence emission at 530 nm following excitation at
485 nin was measured at 48 hours after the addition of solution containing test
compounds on a CytoFluor micropiate reader (PerSeptive Biosystems). The data are

then expressed as the ratio of TGFp-induced to non-induced for each test sample.

Other Embodiments
Tt is to be understood that while the invention has been described in conjunction

with the detailed description thereof, the foregoing description is intended to illustrate

|awp,1°gont ai ni ng

ne (2



15 (Ix). The transfected cells were then plated at a concentration of 2.5 Xx
104 cells/well in 96 well plates and starved for 3-6 hours in media with
0.5% FBS at 37Cin a 5% CO2 incubator. The cells were then sé Iated with
ligand eitherV@24393% TGFP in the starvation media cBhtEFRME b pvso and
the presence or absence of test conpounds of of fornula (1) and incubated
as described above for 24 hours. Theggedia was 20 washed out in the

fol |l ow ng day d.t.he J ucifergse ort J ., act Vi was detected t he
LucLite Luci f@’?‘g’é“éhﬂg SL"%‘?e"ég}?énVRg E’idl‘ (‘%ﬁ‘%‘lﬁlﬁ'dh SE%H“fﬁ%? p%ﬁ}i{%gll) as
recormended. Ilaﬁnqolcmh@sspaas advaneges) andandifidations Meowiathetha s@ipabethe eader, the
readi ng of V\/ralc}uc used to determi ne the I C50 val ues of conpounds of
formula (1) f ¥ng TGP -induced PAI-Luciferase reporter activity in
Hep&X2 cel |l s. Corrpounds of 25 formula (1) typically exhibited I C50 val ues of

| ess 10 uM Cytotoxicity was determ ned using the sanme cell culture
conditions as described above. Specifically, cell viability was determ ned
after overnight incubation with the CytoLite cell viability kit (Packard,
cat. no. 6016901). Conpounds of forrmula (I) typically exhibited LD25 val ues
greater than 10 M 30 Exanple 120 Assay for Evaluating Cellular Inhibition
of TGFP Signaling WO 2004/ 072033

PCT/ US2004/ 004049 -79 The cellular inhibition of activin signaling activity
by test conpounds of fornula (1) were determined in a simlar manner as
descri bed above in Exanple 119 except that 100 ng/m of activin is added to
serum starved cells in place of the 2.5ng/mM TG-(3. 5 Exanple 121 Assay for
TGF(3- 1 nduced Col | agen Expression Preparation of Inmortalized Coll agen
Pronot or- G een Fluorescent Protein Cells Fibroblasts were derived fromthe
skin of adult transgenic m ce expressing



10 Green Fluorescent Protein (GFP) under the control of the collagen 1A1
pronoter (see Krenpen, K et at, Gene Exp. 8: 151-163 (1999)). Cells were
imortalised with a tenperature sensitive large T antigen that is active at
33C. Cells aM™® 8%PaHd2d at 33C then transferred to 37ACTIRHAPMMIe |arge T
becones inactive (see Xu, S. et al.g Exp. Cell Res. 220: 407-414 (1995)).
Over the course of about 4 days and one split, the cells 15 cease :
proliferati nqxgagel IIS are then frozen in aliquots sufficient for a single 96
well plate. HFPYPUR i nduced Col | agen- GFP Expression Cel |'s are thawed,

pl ated i n coriplfeteenpodfifeaniains nonessential am no acids, 1nM sodium
pyruvate and 2mM L-glutam ne) with %fetal calf serumand 20 incubated
overnight at 37C, 5% CO2. The follonng day, the cells are trypsinized and
transferred into 96 well format with 30,000 cells per well in 50 | conplete
DMEM containing 2 % fetal bute1. ﬂmﬁs.pt‘?‘uol red. The cells are
i ncubated at 37C for 3 to Fh F}Wt emto adhere to the plate,

sol utions containing test ( f formula (1) are then added to
triplicate wells with no TGH(3, | as 25 triplicate wells with 1 ng/m
TGFQ DMSO was al so added to all/of the wells at(Tp final concentration of
0.1% GFP fluorescence em at 530 nmfollow ng excitation at 485 run
was neasured at 48 hours After t\he addition of solution containing test
conmpounds on a CytoFluor W cr op), te reader (PerSeptive Biosystens). The data
are then expressed as the\rat of TGF(3-induced to non-induced for each
test sanple. 30 Qther Enbodi mentygej is to be understood that while the

i nvention has been described in conjunction wth the detail ed description

t hereof, the foregoing description is intended to illustrate WO 2004/ 072033
PCT/ US2004/ 002 aad-oxidedr agharmpopptically; acosgigpesalithereod i nvention, which is

defi nedsby tRgesippe of the appended clains. Other aspects, advantages, and

nmodi fications are within the scope of the follow ng clainm. W 20041072033
PCT/ US2004/ 004049¢ach R is independently alkyl, alkenyl, alkynyl, alkoxy, acyl, halo, hydroxy,

amino, nitro, oxo, thioxo, cyano, guanadino, amidino, catboxy, sulfo, mercapto,
alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, aminocarbonyl, alkylcarbonylamino,
arylcarbonylamino, heteroarylcarbonylamino, alkylsulfonylamino, arylsulfonylamino,

i0 heteroarylsulfonylamino, alkoxycarbonyl, alkylcarbonyloxy, urea, thiourea, sulfamoyl,
sulfamide, carbamoyl, cycloalkyl, cycloalkyloxy, cycloalkylsulfanyl,
cycloalkylcarbonyl, heterocycloalkyl, heterocycloalkyloxy, heteracycloalkylsulfanyl,
heterocycloalkylcarbonyl, aryl, aryloxy, arylsulfanyl, aroyl, heteroaryl, heteroaryloxy,
heteroarylsulfanyl, or heteroaroyl;

15 R! is a bond, alkylene, alkenylene, alkynylene, or (CHz)ns-O-(CH2)pa-, where
each of r1 and 12 is independently 2 or 3;

R? is cycloalkyl, heterocycloalkyl, cycioatkenyl, heterocycloalkenyl, aryl,

heteroaryl, or a bond;
R’ is -C(O)-, -C(0)O-, -OC(0)-, -C(O}-N(R")-, -NR")-C(0)-, -O-C(O)-NR")-,
20 -NR®)-C(0)-O-, -0-8(0)-N(R")-, N(R")- $(0);-0-, -NR")-C(O)}-N(R’)-, -N(R")-

$(0)p-N(R™)-, -C(O)}-NR")-S(O)p~, -S(0)p"NR"}-C(O}-, -8(0)-N(R"}-, -N(R)-S(0)y,
NRP-, -S(O)p-, -0, -8-, or (CRR)q-, or a bond; wherein each of R” and R is
independently hiydrogen, hydroxy, alkyl, aryl, aratkyl, heterocycloalkyl, heteroaryl, or
heteroaralkyl; pis 1 or 2; and q is 1-4;



-81 What is claimed is; 1. A conpound of formula (I): RS Rs NCR R2-R3-R4
-N (Ra)m or _an_N- 0x] de or a pharmaceutically acceptabl gc 504 %r eof; 5
wherei n each vﬁ??og‘”?m?fépendent |y al kyl, al kenyl, al kynyl Z’ acyl hal o,
hydroxy, am no, nitro, oxo, thioxo,ggtyano, guanad| no, am di no car boxy,

sul fo, mercapto, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, amno

car bonyl, al kyl car E%ﬁﬁéh Qﬂ:?l?{l%l jear bonyl am no,
al kyl sﬁl f onyl zlm nomg%i%f?g% ’(f)aﬂf%lu ani ﬁno % ﬁcﬁgm{?dg}%{t’su am no?/

al kgxycalr bony heterspyelqaliyh, Brstayecysigaliogalial, clfqlﬂa@iﬁ%ﬂa@}’@@ﬁﬂﬁeaw&@}k}’l sul f ani de,
car bano c :

cycl oal Kyl Ca?%%%?%ﬂ%%@ggﬁ?ﬂ%gﬂﬂﬁ&?er ocycl oaI Kyl (%%(ﬁyor

het er ocycl oal R§temeamlkahay| | het er ocycl oal kyl carbonyl , aryl, aryl oxy,
aryl sul fanyl, anylgs leﬁytﬁsgea,%ubbk.ﬁ ﬁmm&mm&%&gl’? ﬁ;ﬂkﬁaﬁﬁﬁ v, O

het eroaroyl; 15 Ri ene, al kenyl ene ene, or

S (CH2) r 1- O ( cm)nozalke%elﬂc@lyl,e*a@ﬁal 1, qyploalleyy %'closlkylﬁd‘émérhrmw@o@kﬂr 3 R s
cycl oal kyl, hﬁ&%@fd&h&%wﬂmc%{ C%A% 1, Bt %gﬁﬂﬂ@h&%@@m ar y'

het eroaryl, or a bond
- N( R')- O - hete;ow@cy,mghetymaryls@@nym( Rb)-C(0) -0, -OS(On-NRo)-, -N(Rb)-
S(O, -0, -N(R) 1@) Ngs- dont: Qsh&é B%(o@)sp
S(O p- N(Rb) - B g ar-N(R)N(Rb) S(oﬁ’%@pon E70-0 s, or
-(CR (K)g-, ?Gt@m ¢ gigfya cesisting i Oof SR an: ,Whﬁéﬁeﬁdent |y
hydr ogen, hydq1 Yoy aahj@il B, eyl Qe 1 ﬁ&%g;;% fnet eroaryl, or
het er oar al kyl ; 9 ¥ 3 5]16/;0)!@0 iﬂXﬂky % 2084/ 072 33alky
PCT/ US2004/ oohgmgcycloaﬂcylalkyi heteroaryl or heteroaralkyl said heterocyclyl being substituted

with R® and opuonally subsututed with one to two RE; where R° is ox0, thioxo, alkoxy,

alkylsulfinyl, -NH,, -NH(unsubstituted alky), or -N(unsubstituted alkyl);, and RFis

15 alkyl, alkenyl, alkynyl, aﬂc@xy, acyl, halo, hydroxy, amino, nitro, oxo, thioxo, cyano,

guanadino, amidino, carboxy, sulfo, mercapto, alkylsulfanyl, alkylsulfinyl,

alkylsulfonyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino,
alkoxycarbonyl, alkylcarbonyioxy, urea, thiourea, sulfamoyl, sulfamide, carbamoyl,
cycloalkyl, cycloalkyloxy, cycloalkylsulfanyl, heterocycloalkyl, heterocycloalkyloxy,
20 heterocycloa]kylsulfanyi, afyl, aryloxy, arylsulfanyl, aroyl, heteroaryl, heteroaryloxyy
heteroarylsulfanyl, or héteroaroyl; or
(2) a fused ring heteroaryl selected from the group consist:iﬁg of:

(Rl)n (Rl)n (R')n (Ri)n
B B
B . X! X!
X" \‘xz x2 N\ 1
(%) ™)
l /‘\ | X2 X2
L"i , % ,and % ;

where ring A is an aromatic ring containing 0-4 hetero ring atoms, and ring B is 2 5- to
25 7-membered aromatic or nonaromatic ring containing 0-4 hetero ring atoms; provided

that at least one of ring A and ring B contains one or more hetero ring atoms; ring A’ is

an aromatic ting containing 0-4 hetero ring atoms, and ting B’ is a 5- to 7-membered

saturated or unsaturated ring containing 0-4 hetero ring atoms; provided that at least



-82 R4 is hydrogen, alkyl, alkenyl, alkynyl, cycloal kyl, (cycloallcyl)alkyl,
het erocycl oal kyl, (heterocycloal kyl)al kyl, cycl oal kenyl,
(cycloalkenyl)alkxl} heterocycloalkenyl (het erocycl oal kenyl ) al kyl, aryl,
aral kyl, het er B2V heteroar al kyl ; 5 R5 s hydr ogen PCIASHIBEH0t ed

al kyl, hal o- subst i t ut ed al kyl , al koxy _aIkyIsquinyI, am no, al kenyl,

al kynyl , cycl oal kyl, cycloalkoxy cyc?oalkylsulfinyl het er ocycl oal kyl ,

het erocycl oal kox .het al kyl sul fin aryl ox aryl sul fi nyI
het eroaryl , %‘?f 8‘3@‘%‘ %Jé‘f‘ %?Fﬁ’ﬁ?#ﬁ?‘ﬁ%}?ﬂg%& sea%‘f) eﬁ’y BE 1 o
6- menber ed het Etbﬁdg'Gd)-yl—SGGMﬁmeﬁﬁ]ea&lKhﬁBﬁ@eﬁdéﬁﬂyﬂ@@e&ch@(zﬁl ected from

the group consistin rogen, al kyl,
cycl oal kyl, cy %ipﬂ I'%’I_S"atNT‘[\ﬁg‘r aP?#ﬁglﬁe‘Flé‘?% S‘EPWRM
het er ocycl oal Kyycidakieyl, py&]@ﬂlﬁjﬂaﬂ@ﬂ)&iyl mm,aiemr@miedlk}ylhetemydoﬂmﬁkﬂcycl yl being

bstitut th R t L | t. wh
;sg gxl) - |ox\(l)\%et§f’?<"§&a "1{%)0 y ?@# ‘H&IH elﬁ'%("" g‘gglt ﬂgﬁ)tyﬁoalkgﬁlﬂy o grr
- N( unsubst i t ut alitoxt, kc;yh ):121.0 I@acbxﬁramlﬁo h&road)ﬂoyihmandya{byguanadlﬁqgamidmoal koxy,

acyl, hal o, hydry uanad am di no,
car boxy, sulfomﬁ‘g&c%’gfg’nomergﬁ ﬁ‘@ﬁ‘ﬂﬁﬁﬁyﬂf‘ﬁ%\?ﬁwgﬁ%@ﬁﬁw 1"9}( bfonyl
alm'k nf)c ar Eo ny : , aldyleytberytantiny h@rcmbamylmhmlle&wafymml;bloﬁﬁmﬁmm anqdldnﬁmwlb@ nyl,
al kyl car bonyl ox oure anoy su
cycioal I ryl ?%}B]g @P}}%h { affpyear %‘B’%%@X&?Fﬁ ?Wyumas
het er ocyob oal Kythicixaa, mﬂﬁoﬁe@&m{dy,cdaﬂﬁhkyﬂ @uloﬁmwycloamyloxy,ar yl oxy,
et er oar oy 0P ol YR oty PR e S P GRSy oup
consi sting of h&érﬂcﬁcl@hlk)yl@ulfdﬂb{l), het&%ycﬁaﬁylcéfbc}nyl’, aryd 2ylok yTalsMPAty Y anbylX2 F ' Z~X2
LL ; and where_rin S an .arqQmatic.r cont ai ni ero ring atons,
and ring B is &t Smg?'gheti@ar?’bﬁ%ﬁ?ﬁtg?’@ﬁd &t@%ﬁ?f@dﬁ? ﬁﬂf@gm{)@ andi’ g cont ai ni ng
0-4 hetero ring at omsso0- B;rp:W\nMdhatwhenm 2, two adjacent R® groups can join together to

15 form a 4- to 8-membered opt:tonally substituted cyclic moiety;

provided that if R% is 2-_naphthyndmyl, 4-quinolinyl, imidazo[1,2-a]pyridyl, or
benzimidazolyl, then -R*-R%R*-R* is not H, unsubstituted atkyl, -CHy-C(O)-N(H)-
alkyl, -CHy-C(0)-N(alkyl)s, or benzyl.

20 2. The compound of claim 1, wherein R® is a 5- to 6-membered heterocyclyl
containing 1-3 hetero ring atoms selected from the group consisting of —O—, —S—, ~

N=, and -NR*%- where RY is hydrogen or alkyl.

3. The compound of claim 2, wherein R° is a 6-membered heteroary! containing 1 or 2

25 hetero ring atoms wherein each hetero ting atom is -N= or -NR%-,

| R4 N R4
4. The compound of claim 3, wherein R®is 07 - Z or O # .



that at |east one of ring A and ring B contains one or nore hetero ring
atons; ring A© is an aromatic ring containing 0-4 hetero ring atons, and
ring B is a 5- to 7-nmenbered saturated or unsaturated ring containing 0-4
hetero ring att¥Pr8Yi ded that at | east WO 2004/ 0720330CT/US2004/004049

PCT/ US2004/ 004049 -83 one of ring Ag4and ring B contains one or nore

hetero ring atons; each hetero ring atomis -0-, -5-, N=, or NRg ; each X
is independently N or C each X2 is independentb% -0--, -5-, -N5, NRg , or
-CHR6 ; where RI is hydrogen, alkyl, cyclo %ycloalkylalkyl aryl,

aral kyl, heterocycl oal kyl, heterocycl oal kyf'al kyy, 5 heteroaryl, or

het er oaral kyl ; each of R6 and R is indepgndgntl}y al kyl, alkenyl al kynyl ,

al koxy, acyl, halo, hydroxy, am no, nitro, oxo;othloxo cyano, guanadlno
am di no, carboxy, sulo, nercapto, alkylsul Xélkylsulflnyl

al kyl sul fonyl, amino carbonyl, al kyl carbonyl § g? arylcarbonylanino,

het er oaryl car bonyl am no, al k Isulfonyl " ~arylsul fonyl am no,

het er oar yl sul fbnyresempaundgfe édﬂﬁﬁﬁ?ﬁ isafkyl car borBfl oxy, urea, 10

thi ourea, sul fanoyl, sulfam@gy, carbanoyl, cycloal kyl, cycloal kyl oxy, "’

cycl oal kyl sul fanyl, cyg¢lkoakKyl car bonyl , heterocycloalkyl,

het er ocycl oal kyl oxy, ocycl oal kyl sul fanyl , het er ocycl oal kyl car bonyl ,
aryl, aryl oxy, arylsulfaﬁyl aroyl, heteroaryl, heteroaryl oxy,
heteroarylsulfanyl o% hefef oaroyl; and n is 0-2; and mis 0-3; providedthat
when m 2, two adja groups can join together to 15 forma 4- to

8- nenbered opt i onal pstituted cyclic noiety; provided that if R6 is

2- napht hyri di nyl , 4-o,<noI|nyI i mdazo[1, 2-a] pyridyl, or benzimdazolyl,
then -Rl1-R2-R3-R4 is not H, unsubst i t ut ed al kyl, -CH2-C(C»-N(FD- al kyl,

-CH C(O-N(al kyl)z, or benzyl. 20 2. The conpound of claim1, wherein R6 is
a5 to 6- ”Ent@r%ébﬂip%ﬁﬂdf‘éiaﬁhs V@&Péﬁhﬁ%\l:%a]ﬁ-%)@%ﬁb&e&ht@&aﬁém sel ect ed
fromthe group conS|st|ng of - and NRd where Rd is hydrogen or
al kyl . 33 The coﬂ%@ﬁﬁﬂ-%ﬂm%laln12 wherein R6 is a 6-nmenbered heteroaryl
containing 1 or 2 25 hetero ring atons wherein each hetero ring atomis -N=

or NRd-. RN~ \_ RAN k
7. The compound of claim 5, wherein R® contains at least two hetero ring atoms,

1

8. The compound of claim 5, wherein RS contains at least three hetero ring atoms.
10
9. The compound of claim 7 or 8, wherein the para-position of ring A is occupied by
or substituted with one of said hetero ring atoms or the para-position of ring A is
substituted with —ORY, —SRI, ~O-CO-RJ, —0-S0,-R}, -N(R),, ~NR-CO-R}, -NR—
SO-R), or —NRj—~CO-N(Rj)2 where each R is independently hydrogen, alkyl,
15 cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroaryl, or heteroaralkyl.



6 i 4. The conpound of claim3, wherein e is or or 0 WD 2004/ 072033

PCT/ US2004/ 004049 -84 (R) 0B1 A101 Xz 5. The conpound of claiml,
wherein R6 is X2~ or g B Xz A)I XZ- 6. The conpound of claimb5,
wherein ring B/QY047303 to 6 menbered aromatic or 5 nonafOHERPY POy 7. The
conpound of claim35, wherein R6 contajns at |east two hetero ring atoms. 8.
The conmpound of claimb5, wherein R6 contains at |east three hetero ring

atons. 10 9. The conpound of claim7 or 8, wherein the para-posidion of
ring Ais occupied by or substituted with d hetero atons or
the pars-position of ring Ais substitut - R2,

-0-S2-Ri, NO2, NR-COBi, -NBl- SO2-R, lor N
kyl

;Pgleﬁye/lnfjeﬂteltgr gﬁgﬁ?gﬁﬂ?ﬁé&%@%g‘@%%ﬁkl a‘P kyl, heterocaryl, “or >

het er oar al kyl . WD 2004/ 072033 + PCT/%)S2004/ 004049 -85- 0

0 10. The CormourZEClé Zémjés O(;:E;’
<\JQ<” \/U
@/‘“‘ $¢]

363 e

D \\:(\J , Of ji\) ; each of which

being optionally subst_ituted with alkyl, alkoxy, halo, oxo, thioxo, amino,

(\

alkylsulfinyl, cyano, catboxy, aryl, or heteroaryl and RE being hydrogen, alkyi,
10 cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroaryl, or heteroaralkyl.



oOcUOoO\~ I V' 1 / ROANN\ cocaNRa I'i 5N\ RIN\ NN\ NO/ Il ON
Ra N SINN/ \/ N\/ N , or S; each of which being optionally
substituted with al k;/l , al koxy, hal o, oxo, thioxo, am no, alkylsulfinyl,
cyano, car box)0O HPAT2035, heteroaryl and RR bei ng hydr ogebCT/Ui2p0404p0

cycl oal kyl, cycl oal kyl al kyl, aryl, 8%' kyl , heterocycl oal kyl ,

het erocycl oal kyl al kyl , het eroaryl het eroaral kyl . WO 20041072033

PCT/ US2004/ 004049 -86 11. The corrpound of claim 10, ;wherein R6 is<N' Nv J
or RO /N5 12. The conpound of claim 11, Wh%I‘EI /RQ\/, Oor N1 ~// \% O

EIJ o”/”" @““‘
ooz

5 12. The compound of claim 11, wherein R®is - o] or

SC®

i ”\\l/j

Q
N--"‘N \ %

P

13. The compound of claim 11, wherein R®is N

N

or



13. The compound of claim 11, wherein R6 is Nor N 10 WO 20041072033
PCT/ US2004/ 004049 -87 B, ft 14. The conpound of claiml, wherein R6 is

"tt or
is a b5-

(Ri)n OBI, X2 OX2 15. The conpound of claim 14, wherein ring B
to 6- NEWBYE3Fromatic or 5 nonaromatic ring. 1BCVEREHEEYound of

claim 14, wherein R6 contains at |easf,tw hetero ring atons. 17. The
conpound of claim 14, wherein e contains at |east three hetero ring atons.

al koxy,

10 x\ X3 N1, 18. The conpound of claim 15, mher@in R6 is | , X3\ X3~\
X3% )X3 ~--5 N J-~N WO 2004/ 072033 (K
PCT/ US2004/ 004049 -88 X3 ~X3 X 3 "X3 X3 i:(/ NANX3 N, \ 0 RO or whercmX is
i ndependently N or C, and each R6 is optio aIEy ubstituted with al kyl,
hal o, _ ‘
X‘I/ \XZ
,
x2
14. The compound of claim 1, wherein R® is Yy or
(R
1 B
-
X2\
@
xZ
Y
15. The compound of claim 14, wherein ring B’ is a 5~ to 6-membered aromatic or
5 nonaromatic ring.
16. The compound of claim 14, wherein RS contains at least two hetero ring atoms.
17. The compound of claim 14, wherein R® contains at least three hetero ring atoms.
10
XS'%"\XE
o\

/L °
18. The compound of claim 15, wherein R® is Y

3TN XEFN )@ga\xs

\/V A A
e

S



oxo, thioxo, am no, alkylsulfinyl, cyano, carboxy, aryl, or het eroaryl. 5
19. The conmpound of claim1l, wherein R is a bond, al kyI ene,
-(CH2)2-0-(CH2)2-. 20. The conpound of claim1, wherein R2 |s cycl oal kyl ,

het er ocycl oal KYP 2004PT33  heteroaryl, or a bond. 10 21. TRETH #9 of claim
1, wherein RBis -N(R-C(O-, -N(Ro)-&Op, -C(O-, - C(O-0, -0-C(O -,
~(O-NR')-, -S(Op-, -0-, -S, -S(GP-N(RL)-, -N(10)-, - N(Rb)-C(O-O,

-N(R-C(O-NRb)-, or a d. 22. The corrpound of clalml wherein R4 is
hydrogen, al kyl, heter kyl, ax¥fF\of 15 hebéF%%x J . 23. The conpound
of claiml1, wherein R d R3is -
N(Rp) - (O -, -N(Rb)y ) , C(O) N(R) -

-S(OP-, - 0-, -S5O ) - or a bo R4 is hydrogen

al kyl , heterocycl?;i&;LN 20 aryl heteroaryl The conpound of clai m
1, wherein R is i di pi perazinyl,
pyrrolidinyl, tetb"la

hydron@rany tetrahydrpay nyI cycloﬂg&whxﬁm

cycl opentyl, bicyc]o hept ane,  hicycl

bi cycl o[ 3. 2. 1] oc%/nfﬁ%"[“%?l%?%‘} EE\O n%ﬁwb%@e wiith ey, allkoxy, halo,

2-aza- bi cycl o[ 2. axa]ﬂﬁs:toaaﬁmo&im@ﬁmywﬁno[oarbaxﬁ]ag@toanaerom@ubanyI, or
1-aza-bicyclo[2.2.2]octane; R3 is a bond; and R4 is hydrogen, alkyl,

het er ocycl oal kyl, aryl, or heteroaryl. WD 2004/ 072033

PCT/ US200s4/ 0040949 he cdiSbodhd of ikemAQwhabiA ' ofa tohdlialkylene, M CBLR GRICH -2 bond; R2
is piperidinyl, piperazinyl, pyrrolidinyl, tetrahydrofuranyl,

t et rahydropyranyl, cycl ohexyl, cyclopentyl,; bicyclo[2.2.1]heptane,

bi cycl o[ 2. 2. 2] mtmaeomﬂumcﬂmaa 12whireie RA RRycldalloyl AretdbdbogM6hRY1 2ard, 2] OCt ane,
2-aza-bi cycl of 2. %ﬂ@% aneb -aza- bi cycl of 3. 2. 1]octane 5 cubanyl, or

1- aza- bi cycl of 2. &et&hd! ° is -N(Ro)-C(O-, -N(Rb)-S(Op-, -CO)-,
-09-0-, -0-O-, -AO-NR")- -S(O)p- -0-, -5-, -S(Op- N(R’- - N(R1)-

bopd: 4 is hyd , | ’
netaroa i 2t %a‘ocﬁm%e%ﬁﬂc?%w bl S RO s @ et 2 s 1 o
bond; and R4 is C(O)}O-,-0-C(O)-, -C(O)-NR)-, -3(0) -, ~O-, -S-, -S(O)p-N(Rb)- -N(Rb - -
N(R?)-C(0)-0-, -NR?)-C(O)}-NR?)-, or a bond,

22. The compound of claim 1, wherein R* is hydrogen, alkyl, heterocycloalkyl, aryl, or
15 heteroaryl.

23. The compound of claim 1, wherein R'isabond or alkylene; R* is a bond; R’ is -
N®"-C(O)-, -NR®)-8(0)y, ~C(O)-, ~C(0)-0-, -0-C(O)-, -C(O)}-NR")-, -S(O)y -
O-, -S(O)p-N(K")-, - N(RY-, or a bond; and R* is hydrogen, alkyl, heterocycloalkyl,
20 aryl, or heteroaryl.

24. The compound of claim 1, wherein R is (CHg)y-O-(CHa),-; R piperidinyl,
piperazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, cyclohexyl,
cyclopentyl, bicyclo[2.2.1]heptane, bicyclo[2.2.2joctane, bicyclo[3.2.1]octane, 2-
25 oxa-bicyclo[2.2.2]octane, 2-aza-bicyclo[2.2.2]octane, 3-aza-bicyclof3.2.1]octane,
cubanyl, or 1-aza—bicycio[2.2.2]octane; R® is a bond; and R* is hydrogen, alkyl,
heterocycloalkyl, aryl, or heteroaryl.



10 hydrogen or al kyl substituted with cyano. 27. The conpound of claim1,
wherein R5 is hydrogen, unsubstituted al kyl, or hal o- substituted al kyl. 15
28. The conpound of claim1, wherein inis 0, 1, or 2. 29. The conpound of
claim1, wher G2ROTRE3 sypstituted at the 6-position. 30TCHBWEMIGUNd of
claim1l, wherein each Rais i ndependerg%d_y al kyl, al koxy, 20 al kyl sul fnyl,
hal o, am no, am nocarbonyl, al koxycarbonyl, cycl oal kyl, or

het | oal k R X A . .31, .CQ, f im1,
mﬁe?re?ﬁyCRGO?s %i%f’oc’%‘poﬂa‘ﬁ&g%ﬂ%ﬁsl’ S’%?ﬁ%“&lﬁ%mﬂiﬁ‘g%%ﬁ&ﬁ?@f%ﬂ I)nnar omatic
ring; R3 is hydr pgeolidinghsetabydrofutangl, tefhydtdpylanylpeyclobexyl, spddsdentyljt ed al kyl; R4
PAAE R o e e T e
“S(OP, -0-, -S- bioySer2. 210k, 2-aza-HilyRlo)2.2.2]octam, bandbicyb[38.1bchagd; R is a

bond or al kyl ene;_.an i S.alk | koxy..s al ny. , Lpo, it WO
2004/ 0720%33 bt 'm"’l"y"%tz'z'ﬁ"é"“ﬁé‘fi %ﬁ%’iﬁ@aaﬁ@‘bﬁg@%ﬁh@c ar bony! ,
or ba![ k ;)x%/cgr b;)n%/ I-C(®F®yi®?@},h&g%}lﬂ(Rﬁ)-j S(0pt -, -Sa,?S([CT)@;sI(Rb%meNﬁ)-j &®a o
substituted a e 6-position. 32 The conmpound of, claim 3], wherein the
par a- posi ti on of P?‘ﬁﬁgﬁﬁi lghl’)‘%%%?ﬁi aél&’-iglfteﬁorcggoailﬁﬂ’sﬂlt%hg%mﬁy‘h a hetero ring
atom or the para-position of ring Ais substituted wwith -OR3, -SRi,
_OCOR3, -0-8 N( Ri NRW CO- R3, 3 . NR3-CO.N¢R) 2 wher e
each R3 is i ndg%e‘ﬁa8%?é“%%é&ﬁ%‘é‘én%%ﬁ?%%c@@&ﬁ is "N%‘\}‘éﬂ %Sgkﬁﬂ al kyl

aryl, aradkyl, héayéogmyorbibsl sopsdtituidrevidhr geyel oal kyl al kyl , heteroaryl, or

27. The compound of claim 1, wherein R® is hydrogen, unsubstituted alkyl, or halo-
substituted alkyl,

15 28. The compound of claim 1, wherein m is 0, 1, or 2.
29, The compound of claim 1, wherein R*is substituted at the 6-position,

30. The compound of claim 1, wherein each R*is independently alkyl, alkoxy,
20  alkylsulfinyl, halo, amino, aminocarbonyL qlkoxycarbonyl, cycloalkyl, or
heterocycloalkyl.

(R

X in which ring B is
a 5- to 6-membered aromatic or noparomatic ring; R is hydrogen, unsubstituted

25 alkyl, or halo-substituted alkyl; R* is hydrogen, alkyl, heterocycloalkyl, aryl, or
heteroaryl; R? is -N(R®)-C(0)-, -N(R)-8(0);-, -C(O)-, -C(0)-O-, ~0-C(0)-, -C(0)-
NRY)-, -S(0)p-, “O-, -8+, -S(0)y-NR")-, - N(R®)-, or abond; R*is abond; R' is a
bond or alkylene; and R*is alkyl, alkoxy, alkylsulfinyl, halo, amino,

31. The compound of claim 1, wherein R® is
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conposi ti'on conprising a conpound of claim39 and a pharmaceutically

acceptabl e carrier. 43. A pharmaceutical conposition conprising a conmpound

of clai m#40 andl pharnpicantivat exhpesitidncongeapigabdomppand bclaird4 antlse of a

conmpound of claim1 for t%)el manuf acture of a nedi cament for inhibiting the

TGF[ 3 si FPHSUEA M ASGeRIFPIS CUMRl-ect . 45. Use of a conmpound of claim39 for

t he nmanuf acture of a rredl canment for inhibiting the TG-(3 signaling pathway
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43, A pharmaceutical composition comprising a compound of claim 40 and a

pharmaceutically acceptable carrier.

44.  Use of a compound of claim 1 for the manufacture of a medicament for inhibiting

the TGFp signaling pathway in a subject.

-

45.  Use of a compound of claim 39 for the manufacture of a medicament for

inhibiting the TGFP signaling pathway in a subject.

46,  Use of a compound of claim 40 for the manufacture of a medicament for

inhibiting the TGFp signaling pathway in a subject.

47. A method of inhibiting the TGF] type I receptor in a cell, the method comprising

the step of contacting said cell with an effective amount of a compound of claim 1.




inhibiting the TG-(3 signaling pathway in a subject. 47. A method of
inhibiting the TG-(i type | receptor in a cell, the nethod conprising the
step of contacting said cell with an ef£ééti-ve anount of a conpound of claim
1. -g4 48. A nethod of inhibiting the TG-(3 type | receptor in a cell, the
met hod copprisin he step o gntacting said cell with an effective anount
of a co undAdP":gLE‘PCLPﬁH“E@m%;e K CikgHR Brenphng ellnthe mpethodgnmprisige |

recept or thbRed F@bhractildSa émq@itﬁmécﬁkf@%now&f%tc%@hn&99&1@@b@.g sai d cell
d 50. Use of a conpound of

with an effective anmount of a compound of claim40.
.claiml for the manufacture of a nedicanent for reducing the accunul ation
of exces49.ext AangthédibBinhibitirg the iMGdagpk bryecdp@h(ia ai dellaths uitlest confikisidgse of a
conmpound,of claim 39.forﬁ hglcn%lufgﬁt ure of a nedi camané_@g,:{a)r, rzguci ng the
accunul atteSiFPSY coxpeling said ¢ellowith i giectiye pneuntpf dcomnoyn laim 405 subj ect .
52. Use of a conpound of claim40 for the manufacture of a nedicament for
reduci ngzpn th | I | X ] L by TGH(3
[ a suby St . URat (R Al of oA 3 P HRE b B nfERichinkl BEMGREDY, 2
medi canetit abamudlatéat éfregcens expraciielar magif indunaidiby DOR@lit 4 subjéan. a subj ect. 54.
Use of a conpound of claim39 for the manufacture of a nedi canent for
treating_ or preventing fibrotic condition in a subject. 55. Use of a
conpoundbf cVas oh uepmrpund pé clein 3 det We mapplagluspel medisemeryof edugingg  or
preventi ' [ L ' ' f.claimb53, 54, or
55, V\/ner{gllg%E%"ﬁéﬂ%é@r%%%gé%gggﬁelﬂgﬁr ﬁéﬁ’%{;{ﬁgg%eggj yff(gﬁg #ﬁ%ﬁ% ercg'up consi sting of
scl erodenna, |upus nephritis, connective tissue disease, wound healing,

sur gi cal 53car Ukdef a &dphpttind @8 ERirh A0 W6the 6NRuSEREE bNOmedichthent (UG duTh Y,
idiopathic pulnonary fibrosis, chronic obstructive pul nonary di sease, adult

respi r at e peetinslpiagsol exgergesirecellalan matiyingusod; yr TOFR ugsubiefticed | ung i nj ury,
gl onerul onephritis, diabetic nephropathy, hypertension-induced nephropat hy,
hepat i c biJ.iary fibrosi,s Lver i rrhosi renal .fibrosis rimary
bi [ rary S r nsE e copiaing Ry el s i ol i OCE Rsgtsariegt oE HsRinegih s,
r est enospverftRedAstd ddRUARINSH aQBkjeal M ¢ scarring, fibrosclerosis, fibrotic
cancers, fibrords, fibroma, fibroadenomas, fibrosarcomas, transpl ant
arteriopathy, :

54.  Use of a compound of claim 39 for the manufacture of a medicament for treating

or preventing fibrotic condition in a subject.

55.  Use of a compound of claim 40 for the manufacture of a medicament for treating

or preventing fibrotic condition in a subject.

56. The use of claim 53, 54, or 55, wherein the fibrotic condition is selected from the
group consisting of scleroderma, lupus nephritis, connective tissue disease, wound
healing, surgical scarring, spinal cord injury, CNS scarring, acute lung injury, idiopathic
pulmonary fibrosis, chronic obstructive pulmonary disease, adult respiratory distress
syndrome, acute lung injury, drug-induced lung injury, glomerulonephritis, diabetic
nephropathy, hypertension-induced nephropathy, hepatic or biliary fibrosis, liver
cirrhosis, renal fibrosis, primary biliary cirrhosis, fatty liver disease, primary sclerosing
cholangitis, restenosis, cardiac fibrosis, opthalmic scarring, fibrosclerosis, fibrotic
cancers, fibroids, fibroma, fibroadenomas, fibrosarcomas, transplant arteriopathy,

radiation therapy-induced fibrosis, chemotherapy-induced fibrosis, and keloid.




radi ati on therapy-induced fibrosis, chenotherapy-induced fibrosis, and

kel oid. 57. Use of a conmpound according tg claim1 for the manufacture of a
medi canment for inhibiting netastasis ot & r cells in a subject. 58. Use
of a conmpound according to claim39 for the manufacture of a nedi canent for
i nhibiti astasis of tunor cells .in subject, 59. Use of a conpound
accordimy to eﬂfr%%@mp&?é ?‘Fﬁ?r%gﬁﬁcjélﬁh} g"rékje aﬂ%@?@&'ﬂ%frﬁme&ﬁﬁ‘m?mﬁ?fbi ting

et ast ash®ibAfngliWitatEdt timbP clsSHRisGGker, 60. Use of a conpound of claim1 for
t he manufacture of a nedicanment for treating a disease or disorder nediated

by an overexpression of TG-(3. 61. Use of a conpound of claim39 for the
manuf actisr e dfseantmecngemadhbcdooting teedsimap foa tich memsfectore afiasnedleamenedi at ed by
an overexpressi.on of TGH(3, 62. e of a conpound of claim40 for the

manuf actfﬁfkﬁ@am%g%@F@%ﬁéﬁf@%%ﬁeﬁ%%uw% di sease or di sorder nediated by
an overexpression of TGF(3. 63. The use of claim®60, 61, or 62, said disease
or di sorger | e 1.7 . LStd i nation of
neur ons ﬁ nub(ﬁéteir}glagz%ggj I%tenrg%%‘ff%%]% g%%?l%{e?ygbl I seg@ef%l&grg ﬁf&qﬁéﬁi%%?opat hy,
squanousforcmhibitigy minonss pf nmidricplleinmyebrera, nel anoma, gliona,

gl i obl ast omas, | eukem a, and carcinomas of the lung, breast, ovary, cervix,
liver, bili arg tract, gastrointestinpal tract, pancreas, prostate, and head
and neckoO. se of a compound of claim 1 for the manufacture of a medicament for treating a

disease or disorder mediated by an overexpression of TGFp.

61.  Use of a compound of claim 39 for the manufacture of a medicament for treating

a disease or disorder mediated by an overexpression of TGFp.

62.  Use of a compound of claim 40 for the manufacture of a medicament for treating

a disease or disorder mediated by an overexpression of TGFp.

63.  The use of claim 60, 61, or 62, said disease or disorder being selected from the

group consisting of demyelination of neurons in multiple sclerosis, Alzheimer's disease,
cerebral angiopathy, squamous cell carcinomas, multiple myeloma, melanoma, glioma,
glioblastomas, leukemia, and carcinomas of the lung, breast, ovary, cervix, liver, biliary

tract, gastrointestinal tract, pancreas, prostate, and head and neck.





