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WD 2004/ 072033 PCT/ US2004/ 004049 -1 PYRAZOLES AND
METHODS OF MAKI NG AND USI NG THE SAME BACKGROUND OF

WA RE40RENTI ON TGR(3 (Transform ng G owt h FactPCT/{32004/604049

a menber of a large famly of dineric polypeptide

growt h factors that includes activins, inhibins, bone

nmor phogenetic 5 proteins (BWs), growh and

.dlnLi’ ORIFSCANDASEEN F)Mmmf@e |AreH TEING THE SAME
; Xi SUS |

isoforms (TGF(31, TGF(32, and TGF03) and is present

in nost cells, along with its receptors. Each isoform

i s expressed i NBREIKGROUNDOF - TIPE INVENRION

devel opnental |y regul ated fashion. Each TGF(3 isoform

IS SYRERPLASBrAmOGINR FAEBF BIPS Atbdmibd Ak 1nBe Frkdy 6fldimeric
§ (F |

intracellularly 1nto a CGtermnal 10 region at ency

pogpaitide e vpbfadtor thdt ARlydeandtivins, Nahibing brale merghegenetic

k ive TGF(3, LAR ] ically. ...
R B B et Rl e D h R givicine
spslaBtd QIS ONGE R exisRlih thrddRofoMBs (TGRS TGO, aid TEHPRSY and is

bind to thé TGF(3 receptors and is not biologi cal_l){)
preséng & mperes,i dongewish #b regeplorse dinsh igodpran iscxpiagsasdn both a

. he | h i - : ._
fsspEhe e R Rropen i Bbi ik RpniZF° 70 TCHeg LM
FalhRitled gs @ptdouabl proteill Gt & déavds iatackilghrlpidib aiQ-terhainal

the type Il receptor (TG(3RIIl), _.a constitutively
ﬁ@tqfkﬂiﬂ@@m asggciateckpatide (Iﬁ%ﬁ@@d atr NstOrAnAh SReB R Rp W prmature or

i PSP SRR Ko S IS Y0 o for

sdvectionfeonh theaetp tThie AP -VEEFRicdmpler cados phwriy Ithet BGFp receptors

obSbl BT E0us Rt PO St e a2 iR rom
\éMo%{tQﬁl% by Eﬁ’aﬁa : Ph&hetsmi R udehe BIBERinarith HRAMBEEPBhEN-1 or

) the entire hetero-Smad conpl ex
plasmgl.ocates to the nucl eus and regul ates

transgription of varj . T, - ' LS

o het o0 5 S S STRSE B 82 e
(BEBRID), 2oASHthiVeIS a@ VR seHSHhIBHARY Iene. tThe lib&d-Bound type 11
superfamlg whi ch are distinct from TG(3 in that

raseptonpleospberylatesthp TCEBdMParkieserser @dk Sy ia glysinsfseqingprich
LVINS. S1 QN

At OB RRh B RePh o, EERDSha el VA

kigfaligaholebiilag Senadd @i iSwiad3 ! Bpe old., HeweM. et al AdORCER)§: 671-682

and activating a type | serjne-t reonirl
(2001). Phosphorylated Smad2 or Smad3 can then comp

gx with Smad4, and the entire
hetero-Smad complex translocates to the nucleus and regulates transcription of various
TGEFB-responsive genes. See, e.g., Massagué, J. Ann. Rev .Biochem. Med. 67: 773
(1998).

Activins are also members of the TGFp superfamily which are distinct from
TGFB in that they are homo-~ or heterodimers of activin Ba or Bb. Activins signal in a
similar manner to TGFp , that is, by binding to a constitutive serine-threonine receptor
kinase, activin type II receptor (ActRIIB), and activating a type I serine-threonine
receptor, Alk 4, to phosphorylate Smad2 or Smad3. The consequent formation of a
hetero-Smad complex with Smad4 also results in the activin-induced regulation of gene

transcription.
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receptor, Ak 4, to phosphorylate Smad2 or Snmad3. The

consequent formation of a 30 hetero-Snad conplex with
wEed4A7mBso results in the activin-induced regPdBUSZNG/004049

of gene transcription. WO 2004/ 072033

PCT/ US2004/ 004049 -2 Indeed, TGH(3 and rel ated

factors such as activin-Zegulate a large array of

cel | V] I f
et (RO AR Ehed hlors iEh oo EIE L NAEH o amay o

celtsreprobessesat.gc ekl cyslohirést imepidlialrdd diehptoperetic gelils aontrol of

f
GRS g P aRe AUCRPRASP: RREPRRg Se ST giment
imsfBosuPpfbssion, WaEHAHEENg, dnd éﬂ@aceﬁ@l‘dr mggi ro@b&ion Bee, e.g.,
594- 6 f (1990) Rober% . and Sporn

Maegauidb Aarnoleh GellcBigk. é%ﬁzrhéwop&@mﬂs Bg@d Sporn M. B.

Pe%?l G R o e

XREBHHEV.. BMndGp orm & GrowtHFadtemy ®eT-9 ReS03) Hiid Alexandrow,
2- 1457 &$995) Hyper acti vi t%/ of TG=(3 signall 2%
Mpféfe Masss, &h ﬂmé@%n§/5 Hdpmi 48 é@Pébrléyxeeéaﬁlvﬂ%sf P

X I
SIEDLED BecHPhPRaH AR L orhl, ABDRIARLLY
extﬂh&ﬁﬁlieﬁﬁlimalafi abﬁ@gt&lyﬁmglﬁlecemﬁ‘mﬂahnnﬁbm tegpdnges, fibrotic
vin_Signhallng and over ressi.on, of activinis
disprigEBand SRR SHGSAD. SIS ST IR BIEnFiREAT P Verexpression of

act‘?\}ih é';‘ﬁﬁfld% gﬁthﬂﬁ)tg{dal(dlsﬁﬁﬁfé Mt qﬁ\}o@% éﬁﬁcéﬂxﬁéﬂﬁéﬁx( see,

Respir.
accﬁlmlllatlonlzﬁld fibtodld (32,995) Matsmssué“ elSal., efm. dl RespB1 @Hdml Biol.

13TH’ 29@955{%115% % och%%%&%%f(}; @(Of%%oyagﬁfs (1994);

Mﬁk@s%er thal adm J. Pla%l quggm72ﬁ13 (199@ E&Zsléskié%t?zn,, Hegarozoig 26:

w owsk i, . E., nvest.

90@ 13991)997Sulgawlawak1 5. B eéal ,azi Clmdasqsr JRt 63%6%91 997y Sugiyama,

MS%%?‘?%’&?}'?%ZO ﬁ%j g‘r{mgt6 osrsét(} %dsg ’onses’ segll%M%%oﬁ 18: 5205-

52®§m@hinﬂaﬁmﬁbry%s onéeR (seb, e/8g Mosendal, IA. ebll, AnBIJbJRepzr Cell
cachexia or. wastin (k;ee I\/atz

M Biod 25 60 ‘1380 hspchents oxormtingsses ¥ Moat A gy Nat
|

S ETF YT sl P S o 0

542319962, /Cipiand)S).C. dlakeEMrmblogy 14 a3 81292 660)), dlseases of or

pagpfqﬂlca? espcl)r?sgg Pnet,lag Eg lnerrl/%i;/ g}%%@%{sgtg i@ g%li @i‘ z?lgz’gr
Ne%ems%f 13! 23@9374'%@99%1 Loéa?ng 5%35%?%&%991)59 56@%'10 @tp99),

roche 400 (2001
M@hah,tE e@al JNewkoclem. dwt, 3%.. 3%4%(2106&1]1@&31:00%3 AIeQIrad),IJ

Newipatol, B Netirol 38: 1180187 (oo soff, @' r. A, N Ureds: 111521
(2002)) and hypertension (see Dahly, A. J. et al., Am. J. Physiol. Regul. Integr. Comp.
Physiol. 283: R757-67 (2002)). Studies have also shown that TGFf and activin can act
synergistically to induce extracellular matrix (see, e.g., Sugiyama, M. et al.,

4
Gastroenterology 114: 550-558, (1998)). It is therefore desirable to develop

modulators (e.g., antagonists) to signaling pathway components of the TGFf family to
prevent/treat disorders related to the malfunctioning of this signaling pathway.
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(2002)) and hypertension (see Dahly, A J. et al., Am

J. Physiol. Regul. Integr. Conp. Physiol. 283:
WRI®IHEN3E 2002) ). Studi es have al so shown t hat PAZESRI04/004049

and activin can act synergistically to induce

extracellular matrix (see, e.g., Sugiyama, M et al.

Gastroenterol ogy 114: 558-558, (1998)). It is

therefore desir !DfMEéfR vimdigors (e.g.,

ant agoni st s) togg}gna fggygg?ﬁaay conmponents of the

TG (Dhefimreintign ischaset ew thetdiscoeerty tlht somgpensdsrofifartnada (I are

N

4. IMNVEND {eof BMAMH ia? :%)alh e BRAPRc@h thBPrélicRROY S5 dor tBkment

conpounds of formula are “unexpectedly potent

of diseasgosichtas fibfosisie. gLaed fbaosid, pulmonary fibwsispanskhepatle k5

dior Alk. 4. Thus unds of fornula.(l e .
B hraerivs srnl i Sor TR RS A8t b Bh At ion BTGP Rimity
sigdhIsMOsRivity icdesagblel brosis (e.g., renal fibrosis,

pul nonary fibrosis, and hepatic fibrosis), progressive
candpae apectothsanvantion fendyes veompowid efdamenlp bn of
TGA(3 famly signalinggactivity is desirable. In one
aspect, the invention atures a conpound of fornula
l: R5 R6 N-,-R1I-R2-R3-[R4 N c'</N (Ra)m 10 Each Ra
i's independenthy;alkyl |ken%QL_ﬁkﬁlﬂﬁbL_ 4KoXy,
acyl, halo, hydro ~fitro, oxo, thibxo, cyano,
guanadi no, am di no, \carboxy, sulfo, nercapto,

al kyl sul fanyl, al kyl §y£i.nyl, al kyl sul fonyl,

am nocar bonyl , al kyl£€ar bonyl am no, | car bonyl am no,
het er oaryl car i no, alkylsulfonaﬁznino,

aryl sul f onyl het er oar yl sul f onyl am no,

al koxycar bo car bonyl oxy, urea, thiourea,

sul f anoyl , de, carbanoyl, cycl oal kyl,

cycl oal kyl oxy oal kyl sul fanyl ,

cycl oal kyl carbonyl , Nregr ocycl oal kyl,

het er ocycl oal kyl oxy, heterocycl oal kyl sul fanyl ,

het er ocycl oal kyl carbonyl , aryl, aryl oxy, aryl sulfanyl,

ar oylach Reisdndepepdentlyellesd oxkeriybajk ynyh elleryaaoyl, ald, hpgioxy,
amgrﬁck I)I/qlhe%q? ré)%g,rtﬁ%)lg(b,_ c%nb,sgu%ngcﬁlqg am%l‘ﬁ}é,' c?ar edxy?lsuli?or,] %e?ga%to,
alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, aminocarbonyl, alkylcarbonylamino,

arylcarbonylamino, heteroarylcarbonylamino, alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino, alkoxycarbonyl, alkylcarbonyloxy, urea, thiourea, sulfamoyl,
sulfamide, carbamoyl, cycloalkyl, cycloalkyloxy, cycloalkylsulfanyl,
cycloalkylcarbonyl, heterocycloalkyl, heterocycloalkyloxy, heterocycloalkylsulfanyl,
heterocycloalkylcarbonyl, aryl, aryloxy, arylsulfanyl, aroyl, heteroaryl, heteroaryloxy,
heteroarylsulfanyl, or heteroaroyl. R' is a bond, alkylene, alkenylene, alkynylene, or -
(CHa)y-O-(CHy)yo-, where each of r1 and 12 is independently 2 or 3. R? is cycloalkyl,
heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl, or a bond. R>is -
C(0)-, -C(0)0-, ~OC(0)-, -C(0)-N(R?)-, -N(R®)-C(0)-, -O-C(O)-N(Rb)—, “NRD-C(0)-
0-, -0-S(0),-N(R)-, -N(R")- $(0),-0-, -N(R®)-C(0)-N(R")-, -NR®-S(0),-NRY-, -
C(O)-NR")-S(0)p-, -S(0)p-N(R")-C(O)-, -S(0)p-NR")-, -N(R")-S(O)p-, -N(R)-, -
S(0)y-, -O-, -S-, or (CR®)(R?)), or a bond. Each of R® and R® is independently
hydrogen, hydroxy, alkyl, aryl, aralkyl, heterocycloalkyl, heteroaryl, or heteroaralkyl.
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(CH2)rl1-0-(CH2)r2-, where each of rl and r2 is
i ndependently 2 or 3. R2 is cycloal kyl, 20

whedenowyx| oal kyl , cycl oal kenyl, het er ocycl oal ReTy52004/004049
aryl, heteroaryl, or a bond. RB3is - C(O-, -C(OO0,
-00(Q -, -O-NRo)-, -N(R-CO-, -OC((D)-N(R')-
SR IR e
is isN-AC R is h Al P at¥etvl; alkynyl, ¢ cloak

o S0 LB B g

(cy a;ﬂ;le(l](MlpheteroN(qR)alkyl (hS(e@)qyc],oal-k@l)amylscycloalkenyl

Y st els @&j‘aﬁ‘ R Sl kY iy arlls

hegk@dridy bs h&&b@faﬂ%c Ré& oy eB ShiRuBatied alk?yl halo-substltuted alkyl,
het er oar al k 2004/07 33 PCT/ US2004/ 04049 - 4

alkoscyaalbylslzlﬁnah émina, glkenyl, alkynylscw}@nllqg,ewcmlwm

LI T

arylycy, agylkefipyl, hetéﬁidﬁyll Qahdeedtyloxs! dfr)ﬂeteroa?rlsulﬁnyl R®is (1) a 5-to

het er ocycl oal ken (het ergocycl oal ken

al kyl
6-ipemprep ] GW&C@Pldb{%;h%@mﬁml ledy mtkrypyclmkmgfl,wdwég@ﬁyl)

coHt{AE‘H%i '3t}fé&e‘?€ Hﬁ)ﬂmﬁ I g%dﬁ%@ﬁ&%%%@? c&lsgksﬁ of 50, -5, ~N=,

and yDIRSa) wiydre ys:]lﬁhbé@m(ylkyl Cydbﬂhylkyjldwlkyllﬂtbll aryl, aralkyl,

he g%cg(gsoc%h glg qg%qygmaﬁqy%]k (iy(:l é}ggr%/ Zgr@p@;(cgpralkyl This 5- to 6-
me@ﬁ%r&i‘ﬁétér@)ﬂ/ol%llr}ﬁﬁﬁ b8 %ﬁ%ﬁtut@@(v@thqgra}'lh %ﬁﬁ%neﬁé/ substlt%ted with one

heteroary sul i1 nyl
to tree BF.oRYisloxb, thioxy, alkbvet, eﬂ«y&ssa&imda,l ®H>, -NH(unsubstituted alkyl), or -

NG o R R b e Sk By e e sy

anﬂlflo Qltro o§o thibxo, dFindsuabiffine, MR, b5y, Byigs Qﬁﬁeapto

cyc oaIkyI aryl, ar al kyl,

, cIoaIkyIaIkyI
alh?&t%fp@ y@lklzﬂélﬂlﬁ}lb’l aH@{seﬂf@nyle ammorawbamdyaﬂgylﬁefoenﬂam
alfsoEh RS alibheyealblSy. ha“ﬁéécagﬁfaﬂfi%iy’ i hs}"e‘}&ef%g@f vy

sulMarhideperebanh@yl} mlda[liyl Re/cloalkgidxy, £l 1wt IKlﬂeterocycloalkyl
al kyl sul finyl - NH(unsubsti t ut al k or -

heﬁ((tﬁa@@s@ftﬂqu }é‘aeYQF)GlPéllzylS‘df?dthRW san]fOR(YJ ary u e aroyl,
heftda¥ Y heted M&%}/é h@t‘é}’d Xl By gﬁt‘gl?éroa} SA?tgh'aﬁvelg' RY(2) a

oxo0, " t hi oxo ana
fussdlring, hemema’rymeinctedaﬁdm ltlseugrbapn ydmmmlngy)lfs uI f [ nyI

al kyl sul fonyl, am nocar bonyl , aIkyJ%arbonyIan1no i

al kyl BDﬁonyIan1no al kyl car bony! oxy, (R)n
t hi our ea, 'de car banoy),
kyl sul fanyl,

er pcycl oal kyl | oxy, _x1 B
| oal kybdul fapil , koxy, ar W\f ,
/ he ?( ’ /
=@/ yl sul f or het er ogdOyIX2 Al t er nat Xf, R6
ﬁ%' 2% ‘g 'Kg het er epryl selected‘{l m t he
group consi ) , all ;

Ring A is an aromatic ring 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
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. Each hetero ring
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(R)n (R1)n On (R)n OB, ~ B XDB 1 1 B XX2r X2 X2i

~X A X2 (AD X :DA X2 X2 X X2 ~2. and Ring Ais
wa@mooamess i ¢ ring containing 0-4 hetero ring apCnES2084004049

ring Bis a 5- to 7- nmenbered aromati c or nonaromatic

ring containing 0-4 hetero ring atons; provided 25

that at |east one of riny A and ring B contains one or

atdBPb LB §lRl %n'g'h%&r@aﬁ QI —ORl ng AN $r ANRAL, ospédlﬁcamyp@ch X!
contai ning 04 hetero ring atoms and ring B' is 5-

ring @toma isentiepeadentlya¥ or 6% eahok” mn&aé@mrlat@ﬁpmd@gﬂy L3S N,

N Cufiont it aled, S RGO RS AR LelE ot ey

heﬂe EiQalkl me@kmy&oaﬁ Rk eﬁdﬁér@ 1, 09 hWEr 200Ky 107RDS3h ofR
USZOgi/ 004049 at}gm of ?IE, fused ri nE(’Q

e siodmyndandy o, alk@.yl allgymy!, efkonmgcyl, ko Rydrery apaino,

o i SO ARG, M gt

alky@dmﬂyi, alkRulfonyl) hﬁﬁ@cﬂﬁﬂ)on@l hﬂdylcaﬂcxmlytmhhy,l arylcarbonylamino,
cycl oal kyl al kyl , |, aral kyl ?terocycloalkyl
hewéqaéyl@@b@md@mm allkk’ Plfmﬁé%W@aW Isultgpylg@ng: oar al kyl :

he@Fc%rﬁ@lfl%ng/{l ny1 (Q{]}éaﬁ)’gn&l%lk?ﬁﬁ%%ﬁﬁ%?% Lg'r%l‘gllﬁx{lg?ﬁ Sl}]ltl)famOYL
sulfirhide, cawarnoﬂm;@mlk;@,mimauﬂmayadymlkgmlﬂmﬁ’ !
mer.c a

b |
cy S RFY GOy hEtertkyIp Ak Brigtocyeiatlies Y istgpeyelosliylsulfanyl,

h AQRAIAT, AR, Mk A/ A6y, heteroaryl, heteroaryl

e%@koar@f&ar bglnylglamﬁg 9%EEI séulﬁ)fmon@}{ arr? %rgary CIETORTYTORY;

hewgdrylshlfemyil |caretemyardwdt erio afzy asdm‘le ;andvided that when m is
aIk car bo I car ur e

TS S, STy S

méiﬂl?ér&ﬁb]{ﬁ/drﬁﬁy su&‘ﬁﬁit&ﬁb%fﬁ'c%hﬂlé nﬂ"hat 1s the 2-pyridyl ring can fuse
cycl oal’kyl carbonyl , heterocyc oaI

wittea ér @o%rmeaévlet@ﬁl ke mmqtﬁetcb%yr@ladapw B6h paAiiH11pyrindinyl, 6,7-

e | k C | . yl,

sEhESEEY S B RE Bor BB

b] diﬁj(lediﬂﬂﬂr%ﬁydrdﬂ-IHSthQ)p&ramDQME]p}sldﬁ&}iB Itds Guthete drovivketd ‘that if
is substltuted or unsubstituted naphthyridinyl (e.g., 2-naphthyridinyl), quinolinyl

(e.g., 2-quinolinyl or 4-quinolinyl), imidazo[1,2-a]pyridyl, or benzimidazolyl, then R'-

R%-R3-R* is not H, unsubstituted alkyl, <CH,-C(O)-N(H)-unsubstituted alkyl, -CHa-

C(O)-N(unsubstituted alkyl),, or benzyl.

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

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

R \'zi

Rd\N/N\ LLLL N

F

0 and O

S



greater than or equal to 2, two adjacent R3 groups can

join together to forma 4- to 8 15 nenbered optionally
w@dps7ioes ed cyclic nmoiety. That is, the 2-pyrPdpUSI0041004049

can fuse wth a 4- to 8-nenbered cyclic noiety to

forma noiety such as 7H [ 1] pyrindinyl, 6,7-

di hydro-5H1[ 1 ]pyrindi ngt,

5,6,7,8-tetrahydro-quinolinyl, &/~ di hydro-furo 3,&,-)

b] pyridi nyl, or n

further provided that if substltute or
unsubsti tuted napht hyri d\nyl (&.9., 2-napht yr‘?dl Ayl ),
qui nolinyl 20 (e.g., 2-qui j

t’b@or 4- QuiHe ),
i mdazo[ 1, 2-a] pyridyl, or b @ |dazol yl ar - R1-
R2-R3-R4 is not H, unsu s X&I ky(I ;I\ /
- CHizis Gl GtherNntDognSMPRE ist Wt ed akyl ) where
N(unsubstituted al kyl)2, or benzyl. In one enbodi nent,

rinR@ ¢an b H5- tb@-lﬁembmbé regndtst@mongromatic ciogt Somiergarhplds of

hetero ring atoms selgcted fromthe group consistin
of -0-, -S-, ¢ 95,‘
al kyl . For

sudxagplpsreof R : 0,
WD 2004/ 072033 PCT/ US20044 004049 -6 (R)n (Rn X 2~
~X QX2 X A X2 X2 \e/ n anot her enbodinent, R6 is

X2 or X2 ere be a 5- to 6-yrenber ed
|‘c\ aro 3 sof t ~1 ~
I ch group ar : IN' N5

//(777“ > S
oo
L N i W\



NN~/\V/N N RNN NNN RIJOX-1 ON \~\ S N
20/ Is ~I RO NNN W 2004/ 072033 PCT/ US2004/ 004049
WO Z00M0Y2033 and These groups can be unsubsti t ut eBCDIS2004/004049
substituted (at one or both rings) with alkyl,
al koxy, hal o, oxo, thioxo, am no, alkylsulfinyl,
cyano, carboxy, aryl, of-heteroaryl and RO is
hydr ogen, al kYaL cycl oal kyl, cycl oal kyl al kyl , aryl,
/tAe ocycl oal kyl, heterocycl oal kyl al kyl ,
het eroaral kyl . Some preferred N~ N N/
s of R6 are N (e.g., N), NN~ NI I

0 ”[)h'ese é;r\oulgchalr\l' 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, aralkyl,
heterocycloalkyl, heterocycloalkylalkyl, heteroaryl, or heteroaralkyl. Some preferred

?

N—_ N/%j?l N~
7.0
5 examples of R® are N N (e.g, N NF )
NS
EN //IEINVKE | O |
\N XN 4 N\)

(e.g., 0 ),

N X,

“ //
" — N
od) @ ‘et
NN (e.g. ), \N/ 7

b

o) , and
N \/%7. )
SLI
S Z (e.g., ° \).
In one embodiment, R® can contain two or three hetero ring atoms (such as
10 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-

(I
N N

~N
position of its ring A is occupied by a hetero ring atom are: "j and



NI ~ R~S NI \'\ (e.g., 0), Nand NI S S

(e.g., In one enbodi nent, R6 can contain two or three
whedoa083 ng atons (such as 10 oxygen, sul f urPCDUS2004/004049

nitrogen). The para-position of ring A can be occupied

by or substituted with one of said hetero ring atons.

Sonme exanples of R6 where-n the para N, N N position

ofy.its Ling9A is occupied by a hetero ring atom are:
72033 PCT/ US2004/004049 N N O . Sone
exangl es off R6 wherein the para-position of its ring A
[ substituted with a hetero ring atomare: N
, an n one enbodi ment, the para-position of ring A
[ substituted with -OR, -SR, -OCOR -0 SX2-RR

NORR) 2, - W CO RRonNR&ampleSOf RR whegdin twarélﬁ)ﬁl(ldﬂi ofts r1ng Ais
het er ocycl oal kyl, heterocy
or heteroaralkyl Sonme ex
and O . In one embodiment, the para-position of ring A is
substituted with —~ORJ, —=SRY, -0-CO-R}, ~0-SO,~R}, -N(R¥),, -NR'-CO-R! ~NRI_

where each R is independently hydroge aI ky
cycl oal kyl, cycl oal kyl al kyl
et erd

( grou«

subgltft{ltlég Wwitha hetero nrig at0141 g’r\le N
0 “1{

SO, or —NRj-CO—N(Rj)z, where each R is independently hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroaryl, or heteroaralkyl. Some examples of such R® groups include

OCH;z and NH,

(R

m 1 B'
2/ \

0 1

NN

X

In another embodiment, RCis ‘1'?- where

ring B can be a 5- to 6-membered aromatic or nonaromatic ring. Some examples of
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(R)n CB 2 X2i (DI X2 X2 10 In another
enbodinent, R6 is ' or 'Z2 where ring B can be a 5-

wo e00d/om®aber ed aromati ¢ or nonaronatic ring. SBOEUS2004/004049
exanpl es of WD 2004/ 072033 PCT/ US2004/ 004049 -9
X3\ X3 X3\ X3 X3 x3 "I I NNSO, SN such a
group are: X3 i'\X3 ~\ M X3 X3/ X3 ON\VI \ "' O
NN-.~ RO and X3 O whereia X3 is 3=
i ndependently N o%ayﬁka% rlngiB cahycont ai n 7N\
nitrogen ring at
substituted wipt

4 al ko

am no, al kyl suj\finyf, cyano,
heteroaryl . Sp c exanpl ef_of/such an R6 p are
shown bel ow: 20041 072043 PET/ US2004/ -10
subfNa Brd¥piave: , , ,
X3 X3/'
);- "
U ,
X34\X3
0]
Y , wherein X 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,
halo, oxo, thioxo, amino, alkylsulfinyl, cyano, carboxy, aryl, or heteroaryl. Specific

examples of such an R® group are shown below:
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NNOS O~-NNINNN NNO N, NRO (e.g., CH3 ),

NN N -N O and In one enbodinent, R is a bond,
wa@bdoglozees or - (CH2)2-0-(CH2)2-. 5 I n one enmboRKCTERL004/004049

R2 is cycloal kyl, heterocycl oal kyl, aryl, heteroaryl,

or a bond. In one enbodinent, R3is -N(Rh)-C(O) -,

-N(R)-S(OQp-, -AQ-, -d®)-0-, -0- (O-,

(O« 0-, -S, - N(Rb) -,
R : NR)-C(O)J\N/%%{) gr ;be\m

N(R) -

het er ocycl oal kyl, aryl, or’heteroaryl. I'n another
is -(CHZY22ON(CH2) 2-; R2 pjperidinyl,
I tetrah of Nanyl,
cycl opgntyl

1] hepi ane, ,
3.2. 1 ]Joct be, - oxa- bi cy§l o[ 2727 2] oct ane,
bi cycl o[ 2. 2. N , 3-az igyclo[3.2. 1

ct arg\l, cubanyl r 1-aXa bicycl .2.2] octane; R3
YUs a b%; alz?(il RZLZJ s hydrx\@gsn, alkyl ,
heterocycloal'§?, aryl, or hé%eroaryl. In & further
' , R isab@ﬁﬂ?\BZis pi peridi nyl,
pi perfazi ny]N 20 pyrrolidi nyN, tetrahydropyranyl,
|, cyclopentyl, WO
PCT/ USg004 49 -11

In one embodiment, R’ is a bond, alkylene, or -(CH),-O-(CHy);-.

In one embodiment, R” is cycloalkyl, heterocycloalkyl, aryl, heteroaryl, or a
bond.

In one embodiment, R? is -N(Rb)-C(O)-, -N(Rb)-S(O)p-, -C(0)-, -C(0)-0O-, -O-
C(O)-, -C(O)-NR")-, -S(0)p-, -O-, 8-, -S(0)p-NR)-, - NR)-, -N(R?)-C(0)-O-, -
N(R®)-C(0)-N(R)-, or a bond.

In one embodiment, R* is hydro gen, 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®)-8(0)p-, -C(O)-, -C(0)-0-, -0-C(O)-, -C(0)-N(R®)-, -8(0)yy-, -O-, -8(0),-N(R")-,
- N(Rb)-, or a bond; and R* is hydrogen, alkyl, heterocycloalkyl, aryl, or heteroaryl. In
another embodiment, R' is -(CHy,),-O-(CHy),-; R? piperidinyl, piperazinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, cyclohexyl, cyclopentyl, bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane, bicyclo[3.2.1]octane, 2-oxa-bicyclo[2.2.2]octane, 2-aza-
bicyclo[2.2.2]octane, 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,
pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, cyclohexyl, cyclopentyl,
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bi cyclo[ 2. 2. 2] octane, 2-aza-bicyclo[2.2.2]octane, 3

-aza-bicyclo[3.2. 1 ]Joctane, cubanyl, or
wdz2@zaidBxycl o] 2. 2. 2] octane; R3 is - N(Rb) - C( O PCT/US2004/004049

-N(RD)-S(Qp , -(O-, -(O-6, - CJO-,

'C(O)'N(Rb)" 'S(O)p" 'O_" 'S" 'S(O)p N(Rb)" -

N(R)-, or a bond; and R4ll-s 5 hydrogen, alkyl,

5 00y RacK 2]oef: mﬁ 59! 1jodtheS bidsh- @

bléﬁmhe?ge@g%ie Ullcycl’aﬂ'ﬂi ]0 an WCR%Z, f}l%t R37i é a bond;
blcawtb[m 2] ectimyed Eageblcrypb{ﬂ RQ]oo@mbsi-lamrb@arclmﬁ hlhpgtane. cubanyl,

o g AR PRI RSP AR i 0

O0(D%, %(C%rN(R‘ Y2-S(0),-01TR, SPSIONERIR® m—MRP) Qr albond CarddR* s
one” enbodi ment, each Ra'is i ndependent kyI
hyérqg@n,yalkyu ksteronydloatiyyl, arthjopheterprtyio In &ﬂh@b enhpdiment,

LY 3. 0 l. ter
caffh SPRUTEL AR fo 5Bl 2R R s o G P RREEH pidsbyano
(R) Mn 06B eXbodinenXR @ Kydrogaanensebhadicdaity], d?@lak)ssu?égtrtutdd
V\,hi ch ring Bis a5- to 6 nenbered aromatic or
naromatic ring; R5 is hydr ogen, unsubstituted al kyl,

or hglge eﬂ’x ﬁl&ﬁ}ﬂfﬁ I .‘(Et , 81 fyint o@%ﬂﬁqdﬂ%&goﬂqg 0 ohkyl,

het erocycl o het er oar

N( R)Ol;lﬁﬁ@)é?bodlﬂ(eﬁl fSﬂCRhs mdeﬁé@)eﬂﬂy ﬂm(YD)am}Xy, alRyl@{i@nyl, halo,

oo NGBy KO BETD AT, el g or HElespaybiaks}. Tn oe
nﬁ&o’ﬁﬁh@rﬁ%ﬂ@@%s@ﬁﬁé@aﬁﬁé5-¥)bsm§ﬁkox3’a al kyl sul finyl,

am no, am nocarbonyl, or al koxycarbonyl ;
provided that if mis not 0, at |é®st one Ra is
substituted at the 6-positi I n one enbodi nent,
~the para-position of ring S occupi ed by or
substituted with a hetero r'prat (e.g., 0, S, or N
b substituted with

or the para-position of (LnQ

-OR3, -SR3, -O-COR3, - % “N(RR) 2, NRLCO R3,

-NR3- SO2R, or NRR-CON R A rere each R3 is

i ndepend cycl oa A

cycﬁgﬁnﬁéﬂj Pé rlFéﬁ@lary ar allt?/ het er}ogﬂéf}égPﬁBmaS to 6
m&abated aumimldmbﬁdrkmbtw rigfp Hras Rydragstl, unatbstituted alkyl, or halo-

het eroaral kyl . WD 2004/ 072033 PCT/ US2004/ 004049 1

sukgstituigd alkyl; * is hydrogen, alkyl, heterocycloalkyl, aryl, or heteroaryl % is -
N(R")-C(O)-, -N(R®)-8(0);, -C(0)-, -C(0)-0-, -O-C(O)-, -C(O)-NR")-, -8(O)p-, -O-, -

S-, -S(O)I,-N(Rb - - N(Rb)-, or a bond; R? is a bond; R' is a bond or alkylene; and Ris

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.

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 ring A is
substituted with ~ORY, —SR, ~0-CO-RJ, ~0-SO,~RJ, -N(RY),, -NR-CO-RJ, -NRI-
SO, or —NRj—CO—N(Rj)z where sach R is independently hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroaryl, or heteroaralkyl.
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N/ \' 1 In one enbodinent, R is NNMN NN (e.g., O

N NIAANN NNZ So), N or S Each of these
wW@r@dpR03 unsubstituted or substituted (at onECDUSIOY/HN4049

rings) with alkyl, alkoxy, 5 halo, hydroxy, oxo,

am no, al kyl sulfinyl, cyano, carboxy, aryl, or

heteroaryl. R5 is hydrogkh, unsubstituted nethyl, or

trifluoronmethyl. R4 is hydrogen G%Rgl kyl. R3 is,-
NR)- GO, “NR)-S(0) pu._ LA KD) }&
“N(R)-, or a bond. R2 oélqu yl%\| .

a bond al kyI ene CH2) )2-.

errb di ment IS

hydr Q%emﬁ F’cen'éﬁoﬁd e NOted that the present >

i nvention includes conpoundsg having any conbi nation

of the groups desc N ed /e An N-oxi de derivative
or a ph ceuti cc abl e salt of ea?l; of the

CRQpoU for is falso wthin cope of
t hi nv |on a tr g atom of
I the pyrazo|e core rjjn a nitfogen- i{ni ng

of &-&uitdble oxidizing ¢h aée-ga
chI oroper benzei ¢ acid or H202. A conpound of fornula
) G%'Ldi c in nature (e.g., having a carboxyl

[ ydr oxyl group) €an form a
rmaceut i calll y acgepta /s:th sugh $oH um

pharnaceutical ly a ni a,
al kylO ani nes, hydr dxyal ky¥am neet, adid . Bach of

thd¥e gﬁ}um( sgt!u%ﬁ@sqitﬁgd oﬁ&gfm?elﬂqgt &{e (];r% {ﬁjﬁﬁgss wlth Ef‘lgyl aﬁkoxy,
halo, hydroxy, oxo, amino, alkylsulfinyl, cyano, carboxy, aryl, ot heteroaryl. Ris

‘_"
c
=]
a
v/

hydrogen, unsubstituted methyl, or trifluoromethyl. R* is hydrogen or alkyl. R®1s -
NR)-C(0)-, -N(R)-S(0),-, -C(O)-N(R®)-, -8(0)p-N(R®)-, -N(R?)-, or abond. R?is
cycloalkyl or a bond. R’ is a bond, alkylene, or -(CH»)2-O-(CHy)z-. In one
embodiment, R’ is hydrogen and R*R3-R%-R - is hydrogen.

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 (1) is also within the scope of this invention. For example, a
nitrogen ring atom of the pyrazole core ring or a nitrogen-containing heterocyclyl
substituent can form an oxide in the presence of a suitable oxidizing agent such as m-
chloroperbenzoic acid or H,Os.

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
salts formed with pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, and N-methylglycamine. A compound of formula (I) can be
treated with an acid to form acid addition salts. Examples of such an acid include

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, methanesulfonic
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treated with an acid to formacid addition salts.

Exanpl es of such an acid include hydrochloric acid,
why@nomoesi ¢ aci d, hydroiodic acid, sulfuric aCTIUS2004/004049

met hanesul foni ¢ WD 2004/ 072033 PCT/ US2004/ 004049 -13

aci d, phosphoric acid, p-bronmophenyl-sulfonic acid,

carbonic acid, succinic-18id, citric acid, benzoic
amﬁcllblg)sp% defd, %%rgmoﬂﬁélﬂfﬂ‘sﬁlﬁﬁﬁé floid; S@kbcﬁﬂé h&id a@tenicreld, eitric

fumari ¢*acid,  ascorbic acid, naleic acid,
amddsﬂnzclcaicldd pxaliechcist, mlomq: adidafalioylip asmb arlis agid, Samaig gcid,
the

aschat prgneic b areisash apd plhet B g SR adtas well known

to & @Eﬂl@&'ﬁ&s&ﬁ inftRé BY] ahé hdidiaBditibs sﬁltﬁﬁn Ibaeefaesdbydrédting a
sufficient amount of an acid (e hydrochl oric

comppet)d effopmdd (B dn zatﬁ fra@ basedean Wlﬁlrﬁ @éﬁ@leleteangount gf an acid (e.g.,

e R L R S
ad&fibh syt &dn 1 coweﬁ@nbaekdcb itsx trec bayseots bp ahitnsibk lshll: ofith a
sodi um hydrOX| de, sodi um b| car bgnat e,

M%\él%uta AdEsaPD Base golutinn (ergvsiim hydsapideniadivgs bicgbenits
po&s&m%ﬂd%rdn%{nﬁ%aglgarrnmgo%a& ) %&ggoﬂs o 'f(ﬂ:}‘[ﬁlfla gg ?z?ﬂ\'/ %LO be, e.g.,in a
fomﬂﬁf)@ihhdlsconmpﬂmds daceatie fmmmmssoptmallﬁ acﬁvetqmepouﬁds, pure

di ast er eoners. nggunds of formula (1) exhibit
diasierenmers. By nI{HR OLHBSETCPICE, t he TGF(3 family type |

rec w&ﬁd%qoﬁnéﬁ‘ﬁ)%hﬂl risfngdy highl dtfnitRAhMEHS family

val u ess than 10 | under condi ti ons as
tymielsrecépbard, Ak SFaraiigr AlkH] 6. garvdtlEK“ampméK;meue each of less than 10

o SRS S SRR Gl S L B
Sogae]coqﬁpougﬂ’éWﬂﬁﬁlan) kBILIICR, 4dford@ahles¥ beRwTDOiyfM €6k even

y appendi ng appropriate functionalities to enhance
beknv@duﬂﬂb bi ol ogi cal properties. Such nodifications

k I '
b1 o1 GRAR B pfiufl 4y A W HAR £ B3 S iilng ApfERAR
ﬁlﬁdtﬁilﬁmle(s% @nhanlk @éldctlde)himh gicalopreyatiesn Suchmhadificationy ates
ysten), increase qgral _ avail abj| I ncrease,

knewmiinilla aryandonglude those Hahinsrsass Pl&i?gwl peijeti@fip fito 4 gfven
blﬁﬁéﬁﬁloég'ét%{rﬂb % @rﬂ%&f oﬁtqg icls J@moien%Pﬁ&%L%rbyst’éﬁﬁmﬁbﬁ%e oral

icatr I ncl ut are not lTmted
avhitebikiyl Eikctchicalutnlityto taﬂowwld;mmh(yi’cmmé}ghlﬁcbbls alter metabolism,

tizat] t h |
and el Piraie SR ey ERERer of Baraanbediond jdtuds, but g ot
1irB e PSR ffcalibh %th p%ﬁ%t}%@e&eglw&sau@mawbﬁ&ﬂ {vith ip@FolAtss or fatty

aromatic rings. In-another aspect, the present
acichenbstituonts faaversies ta carhanates dydiaiation mp eximatisrings, and

heteroatom-substitution in aromatic rings.

In another aspect, the present invention features a pharmaceutical composition
comprising a compound of formula (I) (or a combination of two or more compounds of
formula (I)) and a pharmaceutically acceptable carrier. Also included in the present
invention is a medicament composition including any of the compounds of formula (1),
alone or in a combination, together with a suitable excipient.

In a further aspect, the invention features a method of inhibiting the TGF
family type I receptors, Alk 5 and/or Alk 4 (e.g., with an ICso value of less than 10 pM;
preferably, less than 1.0 uM; more preferably, less than 0.1 pM) in a cell, including the
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conprising a conmpound of formula (I) (or a conbination
of two or nore conpounds of fornmula (1)) and a
w@banoewetti cal |y acceptable carrier. Al so i ncPQmes2004004049
the present invention is a nedicanment conposition
i ncludi ng any of the conpounds of formula (1), 30
aI one or in a conbinatiel- together with a suitable
cBhﬁBt‘in% #h8 call Wﬂhtﬁ%"ffeéﬁﬁ@&houﬂtf&oh@ Mﬁﬁbf@@d@@h&ﬁ &6
met hod inhibiting the TG-(3 am |
foruafbordo Witk T senpy of Ak entigisg mowbd bt Warimothe TGTp

an\ﬁf \grfl Bljlgg?s ; h%wax o c'\élll]h ﬁl[l efsﬁﬂjﬁﬁrl @ 8.2 | erﬁasxmtn AR cH a8
huh{hﬁb Yak10ding e 36 2OHA{AHR %ﬁ}% RO SR04 01848148 to thkdubject an
e

step of contacting the c with an effective anount
effsetivramemt fbpee eonpidscoatroupdphiraia (- Also with

the @%ﬁ%ﬂl g?go DI r%genlt‘f’n 3103‘1{ ﬁ%qpﬁfim& Bpirgeltfng%]gﬁubject

t he actlv n S|gna

or @ieviefitigg 5 ljest fropesifering ar@ffﬂﬁionsﬂmﬂaciaﬁzedﬁbm)asulted from an
I ncl udi ng .t heﬁst S{Z)ﬁOf cont acti
&)

cleygiadrdpval of TR Ctiyin ﬁ@t&‘fltyaﬁgstng?@@glpﬁlﬂvéesgrﬂsﬁtﬁ? obt
ad Imsf%fmg% @%e%ﬁllg?@ct CANRRUAR Ahol@'oF8h&of dnbre ébfi O%r%ﬂo‘ﬁﬁ& Bf

—+

he Sco resent invention Is a net
fotm@a(i)nFha cendifiexcst mclude pm eccantulatpnafeubgse cxtre[qeﬂmar matrix; a

ﬁ@&g&fggﬁ% a(g\%gtnsg H 11 &gl?s%g%[igé%ﬁa%ercggg 1?5,1% Ig}lsease wound
heﬁfiﬁg \VhdgYeal g&?ﬂﬂ? ts{)‘fﬂgl doR@ !111;1&%/5 CNRescatrfi, ute lung in _]uryq2

amnlsterlng esu1ect an effective anount
idiopathirputmpearyffibosis wbmrmbhstruqt@'a‘ miwrehary diseaseTpdult respiratory

ondi ti.ons inc an_ac of. exce
GERT R aPciaers B g EP Rk e inf . Btpeguigneptis,
disisekie ﬁa@ﬁhﬁbﬁﬁhy,lhypaﬁeﬂ@ﬁm%ﬂﬁ«teﬂ nepBIPeLl] Nepatié Sﬁlbiﬁary fibrosis,
di sease, wound_ _healing, églcal scarring,
1

livigp pgrhiopis prymargdiagy arrrhqs@; cigridotis dpe tagfatty jhwrydlsease (alcohohc
andq'{oggl%lmlfc d;gsg%rﬁ%%ﬁl%sﬁ%%{a gitﬁal%péhﬁfsc tohac fibrosis,

nonary respi
olfﬁlycﬂlﬂhmmr@(,‘ ﬁbﬁ) stlangisi fibokiy catreryg fibruds €itbrdmix dibregdengmas,

! | hritis, 15 diabetic. t hy, .
h%?%én‘?é%?g &%1%1’{3:% %F%‘“é%?pﬁg'piflh ?‘Efﬁéqll‘i(’:]‘ﬁ)n %ﬂggagc%lrmgtﬁtps&? gf tumor
cel1b;HrARbino é{xj is(E, gd;lraﬁﬁgﬁ k&l ca{%alhaﬁm rﬁalh;pﬁwy&bﬁla riﬁéhﬁoma

cirrhosis tty [iver disease coholic
glivormg ghiobledtomas l@dkewsd, shd cprinveray of thedung ibmegpst, ovary, cerv1x

.chql. t t di f

et g ecF et B RIRab s Rnbidtmt dhctaRead Rid Bl o

othdrHoRdMions &&h%@@&dﬁlﬁﬁﬁsh efrﬂeﬁﬁ% %ﬁsam shERIySEL, &réhlyehnauon
arteriopathy, and kel 0|%8 |nduced met astasi s of

intyitipleacletasis, gerelambat@(mﬂm#\l@e@ler ‘slirgAtus cel |

o PR LS8 T SRR b Rrpgon
grbt® 8 dtainiigal-§ (e.86£1\0 ()ir,l -4) carbon atoms. An alkyl group can be straight or
branched. Examples of an alkyl group include, but are not limited 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 with one or more substituents
such as alkoxy, cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy,
aralkyloxy, heteroarylalkoxy, amino, nitro, carboxy, cyano, halo, hydroxy, sulfo,
mercapto, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, aminocarbonyl,
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkyl-alkylcarbonylamino,
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liver, biliary tract, gastrointestinal tract,

pancreas, prostate, and head and neck); and other
wa@oeoudiotioas such as cachexia, hypertension, ankgl/vsiongoo4049

spondylitis, denyelination in nmultiple sclerosis,

cer ebr al angiopathy and Al zheinmer's di sease. 25 As

used herein, an "al kyl " -Iroup refers to a saturated

arﬂl:airﬁ&%lmﬁnﬁ Y SRS Ry oAU RROLRIAI b Bnfifimho, 1- 6

- car bon atons. kyl group ¢an be ‘strai ght
he‘mrocybloaﬂro'heﬂkylcaﬂmmlaasn@fheamoaetyllcgaibogylamplq, ncl ude, but

I d
he%m?iﬁﬁt cgrl(}))g{}{dgplrg oggeab{gleciﬁréa ts‘él?%n%t %;{lf%ﬁ#lep éhﬂoff ca(r)I?(}/nyl or
alkyideRdnyloxyanth Zak@bdwrliHgiklalent\Iked gnwhip, Ol AuinGERbrbe.

optlonallg substituted with one or nore substituents
30 SAfcHredderginkeny alk@mdf gmun@ypﬁs@to an@ilphatmrhml mwmbhyt

coﬁ‘{ays%é/ F]e geﬁ %ro(%ﬁr@ fon atc%glm atci Xa}ét % d‘ﬁ @eabr(%{(}a & & alkyl

car ooxy, cyano,

gr(ﬁl?@f @ﬂ@lk@nylégr&)ﬁ Sela lfe&myﬁght at Wh&i&if fESt}&ﬂnple@bK)ﬁh §Iltblf1}€l rQ‘d)up
am nocar bon al kyl car bonyl am
inlyda, Bt 3§ pgé]@lggfa@toaﬁ}lﬂolsoprenyl 2-buteny1 and 2-hexenyl. An alkenyl

e R

cyelballl{b@ob(gahdnﬂnwmfkmlkgm}lqh ar;gmg ljaeﬂemmkﬁyky, apalbygyy,am no,
het I | kyl -
Wgceag.‘plg %V%%?lsén\wra af@rya %@%@M@M@ﬂ%ﬁ@nmﬁwm

alléﬂs‘%@fantlhhlﬁyfsﬁﬁinyﬁ lalﬁy@stﬁ%hyl aﬁiﬁo@mﬁﬂ akifl‘éé%‘aﬁ‘&l%ﬂid

yl carbonyl oxy. di valen
cyelbklybflcgfoouyﬂ,almm) @tedilpaikyﬂ ﬁkylembonﬁammw Ble@bakimn@rlalmn@,n
f || t b
acy RSB lpiRe Rese o faioukt- il ARy e R e ana
alldllcarSsiSAanins, I%@é%@ézg oﬁ%ﬁylaﬁhﬂf& h@fbr&!ré‘l}é lcarﬂb anfbnurea

al kenyl group can be straight or branc npl es of

thlanreaJ fudiagpoyh ﬁ@hﬁgmdﬁmik%@ar payl, arr@kﬂsarbpnyimedAn jalkenylene”
and 2- hexenyl. An al kenyl
is E‘d ent Alﬁ@@l%?é{{pf aéd o Su{) i

can ituted with one or nore

s u bsAts liseé heirs ua halag}nﬁi’ lseoup, refkes 10yl ahphzkid @rtmn group that
heterocg;loalkyloxy, aryl oxy, heteroary

cogfayys & 2-611B et sarkpnatuBskgud hasiah k?astrﬂn@rt@ple@an%o%y

a“%?“?p?"uf Fiibos SR oo m ORI A sl sY 0t Wl
areamdtyimsaduom‘omrgmnd lmymyb aAhytlkyaybgnyp am booptionally

| | - | kyl | b :
syt it o g P PR St Br =Dt 9 PRy PLOGRIBARY o no.
hefé%c%l&féﬁﬂ@ld%@'l JﬁXflonyE’héJ:ﬂéXlly%be%m Heteroarylalkoxy, amino,

het ér oar yl car bonyl' am no, heteroaralkylcarbonyl m no,
nitee, @arboxy,myam,éalo @Mdlfoamlfo matchphoi @lbylsallfmyk;ad:laﬂmﬁuwl

alkyﬁsu?tlonyl %r%gnbo% 3’/‘1}’ alkmarbonlﬁam)(no, cycloalkylcarbonylammo,
cycloalkyl-alkylcarbonylamino, arylcarbonylamino, aralkylcarbonylamino,
heterocycloalkyl-carbonylamino, heterocycloalkyl-alkylcarbonylamino,
heteroarylcarbonylamino, heteroaralkylcarbonylamino, urea, thiourea, sulfamoyl,
sulfamide, alkoxycarbonyl, or alkylcarbonyloxy. An “alkynylene” is a divalent alkynyl
éroup, as defined herein.

As used herein, an “amino” group refers to -NR*RY wherein each of R* and R¥
is independently hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aryl, aralkyl,
heterocycloalkyl, (heterocycloalkyl)alkyl, heteroaryl, or heteroaralkyl. When the term
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is a divalent al kenyl group, as defined herein. As

used herein, an "alkynyl" group refers to an aliphatic
w@200b0m0g3 oup that contains 2-8 (e.g., 2-6 orPCFA$2004/004049

carbon atons and has at | east one triple bond. An 20

al kynyl - group can be straight or branched. Exanples

of an al kynyl group inciléede, but are not linmted to,

“alﬁfn@pesr&wtheategn@ut HBY (e nalﬁ%l'éyﬂb}éhylﬂmﬁiﬂ? i€ &repRsented by -NR*-
Igptlona y substitu one or nore substituents

dmﬂafssaaidmmng:gscdaﬁ@b&ybw het er ocycl oal kyl oxy,

o A5 e G, SEE Rou TRt by nﬁ@hﬁﬂﬁi‘f 4 Qi pitea

dﬁ?ﬁﬁ@ﬁ‘g% to3| tidss Fof axthple,al hevlzsfubéd goslip indhudes phenyl fused with
kyl sul fonyl , am nocarbonyl , aI k | carbonyl am

one;yx;t]v@a@kwa@lmcyglm@mgmtm@ e.g., 1, 2,3 etrahydronaphthyl 1ndany1 or

oo R DA, BB BT A A g
(mbl@tlﬁlfg%wdx?ﬂkiﬂy hydrbkydlleds hmlﬁ)dl(&ﬂlkyi @uch as tnﬂuoromethyl) alkenyl
het eroar){I car bonyl am no,  het eroa%ua%yﬁlél1 car bonyl arp
alkypla cyalonliayls @acloglilwlr)%}m peteragyel etefPR 1?2195}4 aryl,
[,k
S MBS M AN
ar@k%omhetetoagﬂ?dpxy, aﬁgﬂfhdt@ogl%}ﬁmﬁm nf(imlg cazboh;ll,of I EXI
t )
Ry G VAR By e PR, RSB BN k! .
l.

cy&Bak%%Mﬁﬁ%kﬁ%taggOM s 7)21@10%%%%%121 n®), s&s&gﬁaﬁid@y

en’ the term 033 PCT 0G4/00404
mﬂﬂmhﬂﬂﬂnw&nmunGmhﬁxbebamyﬁbmbﬁmﬂpﬂUQ, .

SRR e SR Fa% il 15 v an

hefePda¥dlkylgiBby1aR IR, sydne, PAEMsidrox)a kil Wibrcagtb, élkylsulfanyl

benzof used group having 2 to 3 rings. For exanple,
sulﬁ@mz @f@s@@@@%@@fmh@g@ﬂﬁbkeﬁw, FreaBgmAykh 5 one or

0
et &5 BERSRR irpfio b Bifers o B it rup P Gy pll
grovp) et imbbtityted wWad ad arybgoup t Bothrialkyﬂ” aral ‘aryl” have been

substituents such as al kyl ~ (includi ng carboxyal kyl ,
defiyef 2peyal RipIexampte q?fépéaq ¥ SrQypig b S%Zﬁr i f1 uoronet hyl ),

al kmSedP ﬁé B¥tyc <l§ Eﬂll@%}%%)l eFkyI o Eﬁ%ﬁ&&!r%@ychcnng of 3-

het erocyc eter aryl ]
10HekeHed) rcyfb,onatde( yExamyd esoa] dygloabky] groups 1nclude cyclopropyl,

eter al k ete sar

cydPRFIH By Svhonl R nod ey porH B pdhyro-indenyy,
de@dﬂyﬁfb-nz{ﬂhm}@ blé}%'l@[g XYt Joct§, 5999}51%?2 ,@Q y1 b10ycloﬁ3 3. l]nonyl and

alkylcarbon¥ , am nocar bonyl , yl carbony am no,
bicyclo[3.2.3]nonyl, cycloalkenyl” group, as used herein, refers to a non-aromatic
carbocyclic 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[3.3.1]nonenyl,. A cycloalkyl or cycloalkenyl group
can be optionally substituted with one or more substituents such as alkyl (including
carboxyalkyl, hydroxyalkyl, and haloalkyl such as trifluoromethyl), alkenyl, alkynyl,
cycloalkyl, (cycloalkyl)alkyl, heterocycloalkyl, (heterocycloalkyl)alkyl, aryl,
heteroaryl, alkoxy, cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy,

aralkyloxy, heteroaralkyloxy, aroyl, heteroaroyl, amino, nitro, carboxy,
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cycl oal kyl car bonyl am no,

(cycl oal kyl ) al kyl car bonyl am no, aryl carbonyl am no,
wa@e@ilylosrnr bonyl am no, (heterocycl oal kyl ) car borgT/a81000004049

(het erocycl oal kyl ) al kyl car bonyl am no,

het er oaryl car bonyl am no, 15

het er oar al kyl car bonyl am-2®, cyano, hal o, hydroxy,

alﬁﬁbﬁcarbﬁﬁj;lcﬁﬁyﬁarbﬁhﬁﬁk L%rr}lﬁ@é’a!rbony? lélllléﬂééa%b%ﬂ;ﬂéﬂno

hi'our ea GXx0 panoyl . As
cysketkyharting angino, (aycdbddl;zjrl)allgyloaxbom;daimm arylcarboalylaydino,
t.hat is substituted

[ k .
M%ﬁg@%eﬁlgwn K%%Hﬁoci%é‘f%f‘ﬂ%ﬂ%ﬁ%g AR aryl " have been
(h@t%f‘dd?@l@alﬁgl)édﬁy cé}ﬂboﬁ S h@fer&?yl@étﬁb&)ﬂmﬂfoo up is

benz used herei n, cycl oal’kyl ™ group refers
hetego @rnlkalqaﬂttml aming rcmm:cy tiklog hydrngy, okyl3met@ptog alirylsulfaigy)l,

rbon a f. cycl oal kyl oups i ncl ude
Sugta@' *OPro Purea &y@‘%gﬁﬁ@@m@c‘l"&h &’I’&cﬁ}& ohept yl ,
ad anBertyed hefed, ohRerocyeloRlkyl” SohRfels @ b BOgM-membered (e.g.,
decahydr o- naphthyl, bicycl o[ 3. 2. 1] octyl,

4-fip Syeerabared) spfuseteq ring siregiareofogwhic ]on@ aymoreyfithe nng atoms isa
heﬁérSé‘cSJnOL g A ?\Iéﬁg%? @ylEX 1esco\f%| ?elr vglg%ggclyg %r%ug inc r e Bendlnyl,

erern O a no -aroma

p1péraﬂnﬂl@te¢1@hﬁiropﬂa@l m&abmoﬁutﬂn&ohal\anylgomeh@hymr e

doubl e b(i Eﬁ npl es of cycl oal kene/ %rou ps 1 nclude
is istinyl emorpholiny], ectahyshiesbgnzmturyh prtahydrprahirraenybaptahydro-
thf".“*‘él‘y‘)%%% Oy ENAMN BB EErip YL QUGhOaRaR Bk,
octahytlmabdngb[ Kthiaphehyd al-ozarpicyglofiup.2 | etyl, bezopicydokd.2.2]octyl, 3-

BRI Ao nfp 30 GBI Tk Ayl - and

“he@!r&@u&ikeﬁw lgr&fp 55 ﬁsfehl}h@fe@xfﬂ%éﬂays't)) a 3a|t$< ?@-ﬂiem& VY. 4- to 8-

cycl oal kyl ,” (cycl oal kyl') al kyl, heterocycloal kyl,
merhbered)owycirompliy ting lstkwtureéraying onher eromeadguble hcbﬂd@xqu wherein

Ioalk het er o | k on
n%y? ALY g{h&( g atcgp%}s@g % of gr r aloﬁﬁ r O%S}mteﬁ?ct%? oalkyl or
heb@bsichalleyyl grath b bdld)ﬁt{dﬁallfi sutEHed Mﬁh 30O 6f ﬂzmgstltuents
PCT/ US2004/ 004049 -17 aI koxycar bony

sugh ps,alky neding arbessiato Wlkywangl halgrlsghsiches no,
R PR F R TSI st s (vl gidptsmeyloation

(heteaickg/lbaihylbaihyll, anyl, rlmtenlﬁahyl, gﬂmxy,aiyohhlkyl@@ahéwnwcamﬂaﬂoxy,
h t I rbon m no
gx% s Mﬁ&%@r]ﬁ‘%%d%%@o%é W HORY hefar%gﬁgh FRPARILrO,
caﬁ%@{ oalkJ;b@Jchboﬁyld Eﬂl§}6arb%ﬁ¥ ox rﬁ?ﬁlﬁ@f’ir@onal? ar}ﬂéﬂéﬁ&ﬂﬁ%ﬁémo,

oxy, "urea,  thiourea,
cygloalka(ldaghmy]ammo (cycloalkyl)alkylcarbonylammo arylcarbonylamino,

aralkylcarbonylamino, (heterocycloalkyl)carbonylamino,
(beterocycloalkyl)alkylcarbonylamino, heteroarylcarbonylamino,
heteroaralkylcarbonylamino, cyano, halo, hydroxy, acyl, mercapto, alkylsulfanyl,
sulfoxy, urea, thiourea, sulfamoyl, sulfamide, oxo, or carbamoyl.

A “heteroaryl” group, as used herein, refers to a monocyclic, bicyclic, or
tricyclic ring structure having 5 to 15 ring atoms wherein one or more of the ring atoms
is a heteroatom, e.g., N, O, or S and wherein one ore more rings of the bicyclic or
tricyclic ring structure is aromatic. Some examples of heteroaryl are pyridyl, furyl,
pyrrolyl, thienyl, thiazolyl, oxazolyl, imidazolyl, indolyl, tetrazolyl, benzofuryl,
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As used herein, a "heterocycloal kyl" group refers to a
3- to 10-nenbered (e.g., 4- to 8-nenbered) saturated
WO 20vg/0%2083ict ure, in which one or nore of the rPELUS100#804049
is a heteroatom e.g., N, 0, or S. Exanples of a
het er ocycl oal kyl group include piperidinyl, 10
pi perazinyl, tetrahydropyranyl, tetrahydrofuryl,

bex%tlﬁééﬂl?ln)(&nth&féaﬁ@é;éaﬁﬂ{éﬁé phbﬁ&ﬁféﬂﬁl@' diflydrgindole, and
I nyl, octahydro- benzof ur

bem{hﬁldmm@ hi distsrrycyl i eptamplly 6 Wethied Wilthrpae ¥ more substituents

sucg-]gaé%ﬂgy d0|%ﬁf‘t}]owglkap%dﬁrﬁfl)xgéﬂgflggr%dz]%%l%ﬁl%%l suc %Sn ¥
tnﬂud}éﬁﬁe ggyak@{ﬂ a'ik}a*]yl)(‘dyyloalk&} QZﬁﬂ&HlEﬂ)ﬂﬂq[lﬂlei’ermaMaykyl

- aza cl o[ 3. ]octy
(hegerg cmlqgtlgsd{a.lksé WV]Q pgteg) agyl Q@k?)ﬁb ﬁyqzloal]qylpgy, heterocycloalkyloxy,

aryétb)@’, %ft%“lc%?)ylg%ﬁ Iﬁl ge[rhé}(l:}oyt}g %8@0%@§¥1§§§%§§h§éé?rg£o?f, @hiind, Ritro,

camoRy, QB tiroylNgksitarboiylory, hainsgrang], alkyiarengtuihe,
bonds, and wherein e nore o he rin Nns.is a

cyplealsyisabenylaming, (cwoagcyl)@[kygarbsenﬁ %&P’R progHo,

aréf@ﬁ&g&gg&gﬂ,k Do yg)@&bggylg& tk,onal |y substituted

or nb € su t|tu nts 'such as al kyl
(he(temcjra]mhlhﬂ)aﬂaylbmhm&yﬂminp, lnqtdt)@mlﬂkyiylanand, haI oal kyl
such t fl t | k | k
he@gfczﬂf%}gy RO nﬁé‘?&}uog}%&n@r gépﬁ){d?oﬁ}’:fq & %tgf %ylsulfanyl
sul(f&@;l ﬁféacm%&é\d %uﬂﬁ@&;hyém&amé oxb QirQ{aﬂﬁlmGyl Al“kepedoaralkyl”

cycl oal kyl oxy, het erocycl oal kyl oxy,

grovg, es mdyﬂemuy refersetiolenladsy) sravpt(eigo alr(élukd}gsdmum tleaf is
B T e e

ab6¥e& | oal kyl car bonyl am no,
(cycl oal ki(ll ) al kyl car bonyl am no, aryl carbonyl ani

,. 25
ar alAa/used heisiny [aalisanoiehairgludey @V%laalkyh retsw&bsﬂyﬂlgma no,
BRI Mo BRI M vy 5

pr&yedy. hal o, hydroxy, acyl, rrercapto al kyl sul fanyl

sul foxy, urea, thiourea, sul X ul f am @? ?

car B hergit, gohgiermsring atogy” dﬁﬁ Drsalhop fing afom gt a
he{e% ﬁ>aI 1,%hefl? l/o%h&eﬁ L BE B0kl afd is381fel Resh tife grbis)

str tur ’havi n ring atoms wherei n one or
conxigtingndf dxiyeerr, |sﬂﬁulaamhmtrogsn a heteroatom e.

S and ) t the. b
11 cyomee BeTe, o8 Aea: SREPTEeR BaPre EBHbe '%%‘.L;%‘b) prhere
afk%il ERR Ve déﬁ&dﬁ%é\hé’ﬁ/shy AHétyi and V464 ayé exdni}ley dfideyl groups.
thi azolyl, oxazolyl, imdazolyl, indolyl, tetrazolyl,

benzas wiegliherein a3 Tademp e ROROR S XD 810 Ao wing the ginicture -O-
C(g %ﬁ?’o &&@( Cd( i‘i“kb heten% R‘X%ﬁ&‘ E{Mﬁ@g be&ﬂfé}ﬁfea a%e%d 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.

As used 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.
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benzo[ 1, 3] di oxol e. A heteroaryl is optionally

substituted with one or nore substituents such as
wa@bdoglo7308cl udi ng car boxyal kyl , hydroxyal kyl , BOmUS2004/004049

hal oal kyl such as trifluoronethyl), alkenyl, alkynyl,

cycl oal kyl, (cycl oal kyl)al kyl, heterocycl oal kyl, 5

(heterocycl oal kyl ) al kyl ~-12ryl, heteroaryl, al koxy,

cycl Oahded @, ah%taﬁ%g‘?y&ﬂ ‘%@Lok’@r&gyref ri‘f&/ﬁ%e, chlorine,

het eroaryl oxy, ara oxy, het’eroaral kyl oxy, aroyl,
brominerasaediné., ami no, nitro, carboxy, al koxycarbonyl,

O AR A o BB U3 et 8IS O 2R o -
NREYDLRF hldeid RY] RETDARABIL BBen ddfrkg abRNY! ami no,

aralkylcarbonylam’no,’(heterog%cloalkyl)carbonxlam'no,Y
10 (Aeussd bexein, adiskhfamisliek gravarblorstb diné stojcture -NR” -S(0),-NR 'R”

.e yl carbonyl gnin et er oar al kyl car bonyl am no,
nge%éﬁgg’iﬁai @%r}gyg%lvfjﬂ??ngé@‘i‘e!& a&?@?’%apt'o, al kyl sul fanyl ,
sul fAxysed e, at“fikéa® ipBdhp ©fErd RNAY btrudhide - RIE0CO MRYRZ @hd a
carbanmoyl . A "heteroaralkyl ", group, ,as,used herein,
ag< 'HR?)BS-

“thigyrea’sgHo8p sefers| i fie sustise (MR Bﬁ‘k&ﬁ agd Rihave been
dﬁhﬁﬁiﬂ%ﬁm substituted with a heteroaryl group. Both
al kyl™

and "heteroaryl" have been defined 15 above.
As  Useabell hiorin an effgctivecani®ing isydefinBe hehe Snoyiat WRick ¥4 sequired
het er ocycl oal k cycl oal kenyl , heterocycl oal ken

, € |
to gpRfpr a Blerapetids %‘fléw on ﬂ%f‘atéﬁt‘?ﬁpﬂfolﬁp’f@ Achisdypisally @rémlni_%@d based
on%gﬁ,ﬁ’éu%éé Yrea A¥eile gll(h@(%ﬂ%g[{bél &t thc?g&tf‘ehe cT%é;%f(&;/ﬁte, fondhip Bf

carbon ring~atom o 0 heterocy
dobages faapohala bié hyinanobasedtonrmaligrhma per instes equaeddast Hodgm

b B G S P U Sk eSSt b RS
By QUITa & ardd 14l b@(apﬁ%xiﬁm,awetéhﬁkd&wﬁ"onb Asighesi &&%}&fﬁf%e

previously. Acet and pival oyl are exanpl es of
pagerdupee, ¢ PsSuewtiiciEabdésnGeigy Rharhagentitdls, drrdslpy, Ndveivork, 37

havi t.he. st, t -0 25, CO- RY
O A B iR oy Ra 08 SRR f AHBE above
and Az aitsgonddt kyd molecaleaBatiinds th EClebed bl ikiadut Mbtivalihy the
aral kyl, heterocycl oal kyl, (heterocycloal kyl)al kc%{l .
reqrai0Er Hesoypetcs iIRLRE cod BmRys Ligand(sh SEbRERe(sh forbinding site(s)

oSSR R0 4L B BBV BB s RN st
siggabinpespehss t© dndogenoat Kgdndbindingup where "al kyl " has

bee r)&sdc%fnilp%%rdldsp (gfe %(l)in%llillsz’ll (Y)' are antagonists of TGFf receptor type I (Alk5)
and/or activin receptor type I (Alk4), these compounds are useful in inhibiting the
consequences of TGFp and/or activin signal transduction such as the production of
extracellular matrix (e.g., collagen and fibronectin), the differentiation of stromal cells
to myofibroblasts, and the stimulation of and migration of inflammatory cells. Thus,
compounds of formula (T) inhibit pathological inflammatory and fibrotic responses and
possess the therapuetical utility of treating and/or preventing disorders or diseases for
which reduction of TGFf and/or activin activity is desirable (e.g., various types of
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 publications, patent applications, patents, and other references
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As used herein, a "sulfoxy" group refers to -O SO RX

or -SO- O e, where RX has been defined above. WO
wQe@40@02033 PCT/ US2004/ 004049 -19 As used heP@I/n$2084/004049

"hal ogen" or "hal o" group refers to fluorine,

chlorine, bromne or iodine. As used herein, a

"sul famoyl " group refers2@-0 the structure -S02- NRXRY

1onemreln%§g1rﬁé‘p‘dﬁ%@w‘re@fem@(n tl%“ﬁeﬁ?et?a‘h? a&ﬁﬁ@n the

ef1 ned above. 5 As used herein, fam de" group
matetﬁzés,snetthndsrr andstnamplesrase lemahﬁ(ﬂﬁamm@tem@rte ibg ligpdting.

d have en_ defi ped.abo used
TSR R S R S
foﬁowmgfaledue&aescﬁ A6 ah8Fensthe@lhiMs, Structure

NRx- CS- N , RY, and RZ have been defined
above. 10 As used herein, an effective anount is
defined as the anount which is required to confer a
therapeutic effect on the treated i ent is
yot out |y DR AHERAESCRERHGR G rih ey,
wei ght, and condition of the patrent The

| nt qf og%h@fai il dhtidh feAR388GRpE RIS 3P fdi‘ﬁiufa @loqvmmnﬁbu

(based on milligrans per neter squared

suspristratehigh siffiidtcior bedl GFp fandly vpe hrmptats Allcy ﬁn@/ pr Alk 4.
Chenot her. Rep., 50: 219 (1966). 15 Body surface area
may be appr oxi mat el y determ ned from hei ght and wei ght

SykhdsR®T ARlo8Rds ofFBBNuIe (0 . Scientific Tables, GCei gy
Pharnmaceuticals, Ardsley New Yor k, 537 (1970)

us edCérapainds of fmmubml) mmébep@p@r@dévyr@mwmr of klmfrumeﬂ@ds

P3P Rre A ROUEOR D Rhak PR AR b PG b lifund
oﬂfﬂbﬁﬁhlh aeqsieg@e@a@okm@@fw&@)emn mmt Spéaficallyt ﬁ)pyndme of

bindin? site(s) . 20 on the receptor and, .thus inhi Dbi
I

formulagH).Iwhigh @}?nt%lﬁ%a ﬂe(@elﬁlefraﬂtratefl (CATRSEY Bubsftuent can cyelize

i I
i hiREShE W Bl 8RR (e {58 B0 R Bpt 00 ARSI A
intfm3GhieIIINe Adqt diat thepeyridifeAlfiaimula (ld) is comotareinlly available

t th ful i

(S SE T ovise WIS Shinda sersr STRR(D) 2 arehe Rebo hY
M%th%&?ﬁ%é@ Wed | 'J%ﬂle§éﬁ3® aad dﬁfsepl; O @R n A eriéR, 32(18):

extracel | Matrix col l agen and frbronectrng
19992082 f fThe anteinadiaie (IH) Csm b@ﬁcmher: @%Sbtutqdcﬁt the 4-position of the
pyg%/zqfle'h?qrrg %Iﬁgts{% a %%c(ljl ltgab\grri tggorﬂ]ﬁ lsgéﬂ e?s%&o bya} ?éjac{nng w%'a%n

iodination 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 RS-halide (V1) (e.g., an aryl halide or a heteroaryl
‘halide) via Suzuki coupling reaction to form a compound of formula (I). See, e.g.,
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 phthalic anhydride to form a di-keto intermediate (VII),
which can undergo a cyclization reaction with an R&-substituted hydrazine to form a
compound (I); for reference, see J. Med. Chem., 44(16): 2511-2522 (2001); see also
Examples 3 and 4 below). It should be noted that the pyrazole core ring should be



conpounds of fornmula (1) inhibit pathol ogica
inflammatory and fibrotic responses and possess the
wo benamest i cal utility of treating and/ or prevROL/URIH04/004049
di sorders or diseases for which reduction of TGH(3
and/or activin activity is desirable (e.g., various
types of 30 fibrosis or-2pfogressive cancers). Unless
, 1 ; i
P L N B B lin AR O e
(IVahde reindade tmydesired sifle cradiiovsry skill in the art to
which this invention belongs. Al publications,
pat ent applications, patents, and other references WO
2004/ 072033 PCT/ US2004/ 004049 -20 nentioned herein
are incorporated by reference in their entirety. In
addition, the materials, nethods, and exanples are
illustrative only and not intended to be |imting.
O her features and advantages of the invention will be
apparent fromthe follow ng detail ed description, and
fromthe clainms. 5 DETAILED DESCRI PTI ON OF THE
I NVENTION I n general, the invention features conpounds
of formula (1), which exhibit surprisingly high
affinity for the TGFI3 famly type | receptors, Alk 5
and/or Alk 4. Synthesis of Conpounds of fornmula (I)
10 Conpounds of formula (1) maybe prepared by a nunber
of known nethods from commrercially avail able or known
starting materials. In one nethod, a conpound of
formula (I) are prepared according to Schene 1 bel ow
Specifically, a pyridine of fornmula (11), 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
internediate (I11). Note that the pyridine of fornula
(I'l') is commercially available (Sigma-Adrich, St
Louis, MO catal og nunber 51,167-6) or can be prepared
by known nethods (see, e.g., Janeson, D. and Cui se,
L. Tetrahedron Letters, 32(18): 1999-2002. The
intermediate (111) 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
i odi nati on reagent (e.g., N-iodosuccinimde) to forma
2-(4-iodo-pyrazol-3-yl)-pyridine (1V). The iodo
substituent forns an ideal platformfor R6
substitutions. For exanple, the iodo substituent can
be converted into a boronic acid substituent (see

conpound (V)



bel ow), which can react wwth a R6-halide (VlI) (e.qg.,

an aryl halide or a heteroaryl halide) via Suzuki
w@omploraeg3 reacti on to forma conpound of for nuPer/($3004/004049

See, e.g., 25 Exanple 1 below. Oher substitution

reacti ons can al so be enployed to produce a w de

range of conpounds of foe2nula (1) (see, e.g., via a
Schedafetl on between the protected i odinated conpound

(I'va) and phthalic anhydride to fonn a di-keto

internediate (VIl), Wwhich can ergo a,fyehdnzation !

reactionfwith an F_%Nélb'bst i t uged [y dHazeagni@©.of SISY @ ~ NH
conp NI , e ¥. Med. Cﬁ}flm : SN
(RA4(6) ;) 2511- 3522 (2001); swedal so 30 Exarghes 3 an

bel owy. It should be notegkeyhat the pyrazole core(Fgai>ng
shoul d beliWD 2004/ 072033 PCI/ usano4/ 004049 -21 m
properly protected (see, e.g., the

N-di i net hyl am posul fonyl group of conpoun )) to
th? % ‘g undesi P ﬁ-bo?éé\la
A 0

(V)

ﬁi g&:r eactii 'emgyBr, WF2004
/ 0040422 henme 2iMeOgB&YF ON 0
gfint N(e. ., \N S)Nng—qg%)_—ﬂr‘-NNEtgmN DVE N

&) m (Ra)NCL) (1Y TR (1v) t ect i ngi(CHa)2
group 1. | RRNYBr, THE (HO 2B (e9, (CH3)2 2 NSO
NN-N. 2. (MeO)3B, THME N N z Et3N, HC 3 N(CH3)2 06)-
rt N(CH3)2 (Ra)m (Ra)m (I1va) (V) o | IPrMyBr R6-hglide

VI) Pd (0) catal ydt. THE Br N (e.qg., Pd(Ph3P)4 0
g)C 2 't §e2 0. J N'&’E.‘@Qﬁ%, DVE (e.g Rg—&ahde( )} ) Pd (0) catalyst
@:o THF Br N (e.g., Pd(PhsP)y)
% | 0°C-rt (e.9., \@[ j) aq. Nay,CO3, DME
N 85°C'
HO, Y
[
S R =
— ‘N~SO
N \N,N—SOQ EN\ \N z
C> \ Y N(CHa),
Z N(CHz), a
R m I
(R?) 0]
m (V1)
NaOMe
RIHNNH, . H,0 MeOH
EtOH 85°C
A
6
0] R —
NaOMe, MeOH, 85°C NH
N s
Rg.N‘N/ or - E X N
- N-50 tetrabutylammonium fluoride, //
EN\ SN \ 2 THF, Ar (g), 60°C (R?),, 0
= N(CH3),

(R%), (1)

Compounds of formula (VI) are commercially available or can be prepared by

known methods. Some exemplary reactions for preparing a compound of formula (VI)

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



85C HOOR6 0 NSO2 CN-SO )S02 NN N2 (CH)2'
N(CH3)2 (Ra) 3 (Ra)m (I) m(VIl) NaOwve RgHNNH2. H20
wOR@#074880H 85C 0 O R6 NaOwve, MeOH, 85C NH Rgi/NS2004/004049
N N tetrabutyl ammonium fluoride, N NN 2 THF, Ar (Q),
60C (Ra)ml / N(CH3)2 () (Ra)ym (1) Conpounds of
formula (VI) are commere2®l |y avail able or can be
Soﬁ(eﬁ@@r ed by 5 known methods. Some exenplary reactions
for preparing a conpound of formula (VI) are shown
bel ow in Schenme 2. See al so Exanples A-1 below. WO

2004/ 072083 PCTmeOM 0040499 - 23 Sfdeve; 2 0 CH3IN 0
_Co o \[/\:E“\ - HCl/dloxane | i N N7

0
THF, 70°C “NWP, 109G e N/)\Ri

(VD)

| DMF l HoNOSO3H |
N DMFDMA =N Pyridine, MeOH A NN
PN o MeOH,_ N
Rh/\/'\NHz 130°C o /\/l\Né\N/ 0°C - rt - reflux " 7\\/'§N
[
W)
0 | o 0 K2CO3
HCI HN EtOH
@ OH JLO/\» ! N/\n/o “eso0
CDI, THF I 5
NH; reflux NH,
(v
| HC(OMe)3, EtOH o

@ F N 100°C_ _PheO,260°C 1
) N /rk Z N ‘
)
N N
N
oA 0 o)<

(V1)

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 R® in basic condition (e.g., Cs,COs) 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 (I). See,

15 e.g., Example 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
hydrazide (X). For reference, see, e.g., Chemistry of Heterocyclic compounds 35(11):
1319-1324 (2000).



OH CDI N-' HCl | dioxane (1) ~ N h NH2 THF, 70C Rnh/)
NH2 NW, 110C : h(/N~R (VI) DWMF H2NOSGB3H (2) ( NN
wOre4DN33 N Pyridine, McOH | r° IJN N Rh/' NHCI/BSDE/004049
Rh~NN O IC - rt - refluxRh/ N (VI) OO O K2C3B 0 (3)

1 OHHC HN-LOM 1\ No"", EEOHdb I N | CD, THF 101
85C cx:iNH2 reflux NHH-24H O (VI) | HC(Ow)3, EtOH
SGemtlP C 11 O (4) Ph20, 260 CCNH2 I ~ NOOHO 0O
O-~-ON (M) 5 Alternatively, a conmpound of formula

(1) can be forned via a phenyl acetyl pyridine
(R&npound (1X) as shown in S&Agme 3 bel o

ci fi cal(PyQ).(Ophy,ranithhene- c xyal dehy)é{vq),\ﬁ-_orrpound
L/WVI acet al
ihCHgnH | E?ng? Qi phenyl phugphit ®RE Th#- é"zw’,‘@z al Ra)
| nterrredi?’ah’cg then coupled to gn al dehyde 10
§ )stltuted with R6 in basic co(?gltlon (e.g., Cs2C™)

o afford an enam ne internedi a

M

(Ra)mﬁ(
RG

)

R3-CO-NHNH, (X)
HCl, 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®)m

1. KHMDS or LiIHMDS, THF - [\\

o

- NS /CO0CH, N
. (R%)wm g _ 5

(1X)

R6-CH3
R6

Some methods for preparing a compound of formula (I) wherein -R'-R%-R3-R*
is not hydrogen are shown in Scheme 5 below. In reaction (A) below, a compound of
15 formula (I) wherein the 1-position of the pyrazole core ring is unsubstituted undergoes
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 (see, e.g., Examples 6-
9). Alternatively, a 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



whi ch is hydrolyzed to the ketone internedi ate of

formula (I X). For reference, see, e.g., Journet et
W@bkood/0T®83 ahedron Letters v. 39, p. 1717-1720 2AB983004/004049

Cyclizing the ketone internediate (IX) with

N, N- di net hyl f or mam de di net hyl acetal (DVFDMA) and

hydrazi ne affords the pyE&zole ring of the desired
elearopouitllir O idgQrow) & { &dubleﬁ?&;d cbajudaling to%@f B rs%.cﬁ as carbonyl

bel ow. The pyrazole ring of a conpound o nmul a
CYSRM AINEEP. bee, £.ar. xdmple Kkslowi ng t he ket one
intermediate (1 X) with an R5-substituted carboxylic
acid hydrazide (X). For reference, see, e.g.,
Sdheaiestry of Heterocyclic conmpounds 35(11): 1319-1324
(2000). WD 2004/ 072033 PCT/ US2004/ 004049 -24 Scheme 3
5 a (RA)Mm ( ~) 1. (PhO2P(OH, aniline (1 DVMFDMVA 2.
Cﬁf base N N R6 2. H2NNH2(Ra)m NN CHO 3. HC
YT (1ORERP-RRHE0 NHNH2 H%{\' THE O
NHRG

N €PM 13034
iate (I1X) is deplctedlﬁRémhe g&%R R
For referenge, see, e.g., WO 02/ 066462, 5062792,

and WO @¢/062787. 10 Schene 4 (Ra) m Q)

R SN - N
®n SN

The -R'-R%-R’-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, e.g., Examples 11-18 below.



R6-CH3 1. KHVDS or LIHWVDS, THE )P X NNZ COOCH3 N~V R6

2. (RAymr / O (IX) Sone nethods for preparing a
wa@eovwpoweds of formula (1) wherein -Rl-R2- R3- R4 PCHURIING/004049

hydrogen are shown in Schene 5 below. In reaction (A

bel ow, a conpound of 15 formula (1) wherein the

1-position of the pyrazel@ core ring is unsubstituted
ScHemierggoes a substitution reaction with X-R -R2-R3-R4

where X is a |eaving group such as

trigbuo orret hylsulfonate IEﬁos ate, and halide, e g.,R

a, By SegnNue- J. 9)4 HCHO RS N(CH3)
\,\fo-ﬁfﬂ Tl WdoRPRi n t eN'H/xq v

’Py, RargOMTPOU
|t|on of thﬁtob raz core ring |s unsubgfTYut Bd
c## und rgoacéju ate/ecd'?ﬂltlon reaction as s in
(R reaction (B) bel ow(RAs is well known to a g i1led

persop in the art, the el ectrBphiNe or acceptor inoQ)
tae afidi ti on reaction general\y co a'c‘ﬁ'ss 'doubl e bond
ERQHMESEL i ng to an WO 2004/072033 PCT/ 47004049 - 25

el ect on W t hdr aW| p or doubl € bond
conjg |ng to gr @é\i h as qar bonyl
[ e..ceoq. , anpl/fe 10 be

N R2-R3-R4 N\/ (Ra) m R
-R§R3R46R RS R5 (1) (I

(BN-R2-R3-RA N (R)mNHRa NRE B ()my
RH~R1-R2-R3-R4 R
1) LR e
[,
_ N-H/1L N R D
~ N ~ N
HoNOH * HCI /\¢N ~~ N
HATU, DIEA R, Y. N
DMF, rt ) (R¥)
M
Yy
RS 0
RS == LOH
= ,N x1 }I:ll
~¢ N
N
(R
M
5 Substituents at the 2-pyridine ring (i.e., R*) can also be converted into other

functionalities. 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, alkenyl,
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 obvious to a skilled person in the art, some starting materials and

intermediates may need to be protected before undergoing synthetic steps as described
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(1) (1) The -R -R2-R3-R4 group can be further
transformed into other functionalities as 10 shown in
wW®ee0r2083 bel ow. For exanpl e, a conmpound of foPETIUS2004/)04049
wherein the -R - R2-R3-R4 group is cyanoal kyl can be
reduced to am noal kyI whi ch can be further converted

to other functionalities2duch as heteroaral kyl,
abbeé eﬁmmhmabi@té@in@@mupan&e € rhrowlafée@cp%teéﬁ@ Groups in
npl es 11- 18 bel ow. 2004/ 072033
Ofrgewc&ztﬁ@md@h@mley & ogsHapreNeWRARE199)R6 R5 R6 R5
N4d-r.1 Ha, NH3 N4-r., NH2 H2, HCHO R N(CH3)2 ~N Raney
Ni NPd/C MeOH N Nt-r, 1 EtOHN'" (x1 >1) NN
UseRaf Gofpotikds)ofifriuld @) m (1) NaOH CI—BSOzC::)MEt OfOOéOEIC
\tSJ CH2Cl 2 R5. R5 NaN3, NH4C H Rs
rN- éé(zjd?zéﬂlﬁse ayperactppity otithg AGEP fymity sigaaling mathways can

Wﬁc%&@gidﬂn(&kﬁhc&% Babia and Mre%ed%%t&ly R5

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 Ruoslahti E. J.
Clin. Invest. 90: 1-7 (1992) and Border, W.A. and Noble, N.A. N. Engl. J. Med. 331:
1286-1292 (1994). Studies have been shown that the expression of TGFf and/or
activin mRNA and the level of TGFp and/or activin are increased in patients suffering
from various fibrotic disorders, e.g., fibrotic kidney diseases, alcohol-induced and
autoimmune hepatic fibrosis, myelofibrosis, bleomycin-induced pulmonary fibrosis,
and idiopathic pulmonary fibrosis. Elevated TGFp and/or activin is has also been
demonstrated in cachexia, demyelination of neurons in multiple sclerosis, Alzheimer’s
disease, cerebral angiopathy and hypertension.

Compounds of formula (I), which are antagonists of the TGFp family type I
receptors, Alk 5 and/or Alk 4, and inhibit TGFp and/or activin signaling pathway, are
therefore useful for treating and/or preventing disorders or diseases mediated by an
increased level of TGFp and/or activin activity. As used herein, a compound inhibits
the TGFP family signaling pathway when it binds (e.g., with an ICs; value of less than
10 pM; preferably, less than 1 uM; more preferably, less than 0.1 pM) to a receptor of
the pathway (e.g., Alk 5 and/or Alk 4), thereby competing with the endogenous
ligand(s) or substrate(s) for binding site(s) on the receptor and reducing the ability of
the receptor to transduce an intracellular signal in response to the endogenous ligand or
substrate binding. The aforementioned disorders or diseases include any conditions (a)
marked by the presence of an abnormally high level of TGFp and/or activin; and/or (b)
an excess accumulation of extracellular matrix; and/or (¢) an increased number and
synthetic activity of myofibroblasts. These disorders or diseases include, but are not
limited to, fibrotic conditions such as scleroderma, idiopathic pulmonary fibrosis,
glomerulonephritis, diabetic nephropathy, lupus nephritis, hypertension-induced
nephropathy, ocular or corneal scarring, hepatic or biliary fibrosis, acute lung injury,

pulmonary fibrosis, post-infarction cardiac fibrosis, fibrosclerosis, fibrotic cancers,
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x1 H2NOH HCI N N HATU, DIEA (Ra)m N DM, rt (1) (R-)

M(l) RRE O~ . x1 HN (XN (Ra)m(l) 5
w@adgorisents at the 2-pyridine ring (i.e., RaPCT/ES2004/004049

al so be converted into other functionalities. For

exanpl e, a conpound of formula (I) wherein Ra is brono

(can be obtained by enp2®ying a brono-substituted

fibk SR, qms!mefﬁﬁread&bﬁaaé Vil ibrdsal @B, Ol iﬂ%g?ﬁc%ondiﬁons for

Loui’'s, MD’ can be converted into functionalities suc
whaeh pﬂekmtlveattda‘em;nt withosoripmahésyof fardulalfh dan keveatherapeutic utility

inF O e RE M B Pe i chamo B e aleeq fipD st HRcally
1n(fd¢€@ Ed:@ﬁﬁ‘%iﬂchﬂ%ga&rﬁ@éﬂ adh&86hs, Rofinectdnif V%H%off;fﬁarﬁ%stenosm
0

vious to. a skilled person inthe art, "sone
st ar1n¢rn@sedﬁ‘t(“é?ﬁ agtiyitsfsialsa foned fetienifest impatientsenitht progesssive

cafelt bt S 0503 B PRI Bl GBS Py e ool

anff @Hie Stoniadbblls Witkihehd fufthrg EeHepsl &&@ﬁaxpﬁbsg TGFB: TWs leads to
G eene, Protective Goups in ani c@?nt hesi s, John

stipyuiadipn of spgiggenesis and R@l\%mahw emq8ﬁlon dhe I@ﬁn@mﬁy@t@m gnd
t
1nc9 asfe&;%%@t%& 3 c%iasls\ﬁllﬂf‘ﬁl%%f(ﬁgge‘flﬁlar Ma%%g Z%% EY,' I.,%f—lo%, M. et
al. eNamamlk [569433!4(([1999‘) e\>starramﬂil khe tamom?dellls etk more 1nva81ve
i.ncreased i Hf | ammatory_ r esponsgs,a( which can _then | e

and eiasasyeite distng PEEan® sSen 880G & gtals 1hkdn Qrzafrlew 607-
61@@9994) L%@p%coﬁnﬂ e} PBAE Yol RAHOL Bl B PrbRYT: #5504
(1998) Thus, compounds of formula (I), which are antagonists of the TGFp type I
receptor and inhibit TGFp signaling pathway, are also useful for treating and/or
preventing various late stage cancers which overexpress TGFpB. Such late stage cancers
include carcinomas of the lung, breast, liver, biliary 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
cases localized nature of disorders or diseases mediated by overexpression of TGFp
and/or activin (e.g., fibrosis or cancers), small molecule treatments (such as treatment
disclosed in the present invention) are favored for long-term treatment.

Not only are compounds of formula (I) useful in treating disorders or diseases
mediated by high levels of TGFP and/or activin activity, these compounds can also be
used to prevent the same disorders or diseases. It is known that polymorphisms leading
to increased TGFf and/or activin production have been associated with fibrosis and
hypertension. Indeed, high serum TGFp levels are correlated with the development of
fibrosis in patients with breast cancer who have received radiation therapy, chronic
graft-versus-host-disease, idiopathic interstitial pneumonitis, veno-occlusive disease in
transplant recipients, and peritoneal fibrosis in patients undergoing continuous
ambulatory peritoneal dialysis. Thus, the levels of TGF and/or activin in serum and of

TGFP and/or activin mRNA in tissue can be measured and used as diagnostic or

prognostic markers for disorders or diseases mediated by overexpression of TGFp
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Ain. Invest. 90: 1-7 (1992) and Border, WA. and

Noble, N.A. N Engl. J. Med. 331: 10 1286-1292 (1994).
wEtwdioed3shave been shown that the expressi on oOPCTGE04/004049

and/or activin nRNA and the |evel of TGF j3 and/or

activin are increased in patients suffering from

various fibrotic disorde2® e.g., fibrotic kidney

arfdl/ Sr@REED, ardl ﬁ&ﬁﬁbrﬁlﬂk@r&é‘iﬁ theifle f@ﬂﬁ" GF B"Eﬁh'i‘ @et@ﬁﬁﬁﬁ: kife production

fibrosis, mnyelofibrosis, bleonycin-induced pul nonary

o T@Fendlor acsitn Gagi aéﬂpé:temsed pmrndmbngf sisceptibility to Blsexdetseat

TS5, SRS, B Lum B d B SRR B

Mafsh@er aSkisal, AMUeRéKpfr Sezzszlmeme 1&&0%@99@%@@6& hy al.,
and hy ertensi on. Conpounds of formula (1), which are
Biagheaty oS, Ras. Chameop dridBy(199eMatsuse St e d7r. A Rathol

14% 355595 éﬁpd@ e ﬁfégeﬂe@gi ,?'# a-zl-ci':ogfv)} 3: %S sﬁ"zf( §§7)¥ eaaVYIOW

gnal i re e use
JEndt’a:lr JpCEneInt)esngodi mn@lm(wm), dhdSagiesmaedi aétadd by an
i ncre gzLevel of 1GE 3 and/or activin activity.
G%&”’Qfg@ﬂo H@l‘ 14 958508 kb8hd i nhibits the TGR(3 family
signaling pathway when it binds (e.g., with an I C50
val ue of less than 10 gM preferably, less than 1 M
Admpirestptioh @f fompouhdssy folmada M1 M to a receptor of

t he f h%%@%& ai’ﬂVf? ﬁg gﬁéb g&%g{dy/g?}rsl Q%ﬁlg() it \%l?t}gh 18 rBe/qulred to confer
a ﬁl@ﬁ%&lﬁtﬁi &itd of Be t@aﬂﬂ'ﬂaﬁeﬁ' tef §):mﬁﬂoﬁrﬂf‘off iRk gllz Seﬁﬁ&‘fecﬁve

reducing the ability o the receptor to tr duce

argeynt gan woeege frafeaboyt b nm/kg m abesqokﬁﬁ)sng/kg (¢-Be fienddpenbuw/kg to

81 RBLA BB el SRR b B sea n e
arfjdep@daityort fo@teUTRERN Sr@onddk A BRIIBLd, ¥ndVitghokavisity of

TG-P and/or activin; and/or (b an excess
cospseariithotia thransetie edmenisdnclidingjuge ofefligrdherppgutigragents

%{g] r and synthetic activity of
adrcrlyybgfrlcgr 0 aglgg.ﬁ These di sorders or diseases include,

but Gemepewotds 30 fdrinuld @pcdnthe ddintinioterez ia @nd intanaarssusidslb feisSthe

cl eroder i di opat hi c pul nonary fibyrosis

%r%ﬁ@?%ﬁfb fqeutical copReynds napi Egabwhnot lipyigd to, pills,
tabIBRNEApkhISs, aBYREK! KBFORHriES)
aor cog)nea? ascar r ngﬁ hegat ?@ﬁ{ggfo [ arwl} Eﬁegt?%“dr%;ecuon
ordotwss alSl@M@ of efrdraps, diptalhyspptemenid) an)dst@;lcal preparations. The

B PR aR T b Bt 150 westrscsbiiang o iegetive

agerdSid 4 Rb@netSsalihé, B9 gﬁwosfd dlopad Wbﬂnﬁﬁ)wrﬁfi}ﬁmnaceutmaﬂy
fibrosarcomas. Cxther fibrotic conditions for which

acgeriglie excipient: e%ﬂui@hzma\@gqmttm @a nmlociﬁfxtlﬁltss pbther(sojubdlaging
e SAEIAA e S PESY T atgrmaceica

extipien@sios delswii g oL thlelterapeutic compounds. As to route of administration, the

compositions can be administered orally, intranasally, transdermaily, intradermally,
vaginally, intraaurally, intraocularly, buccally, rectally, transmucosally, or via
inhalation, implantation (e.g., surgically), or intravenous administration. The
compositions can be administered to an animal (e.g., a mammal such as a human, non-
human primate, horse, dog, cow, pig, sheep, goat, cat, mouse, rat, guinea pig, rabbit,

hamster, gerbil, ferret, lizard, reptile, or bird).
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i nduced scarring including surgical adhesions,

| am nectony, and coronary restenosis. 5 Increased TG-P
wW@eau»720y3 i s al so found to mani fest in patient BCIMIB1004/004049

progressive cancers. Studies have shown that in |ate

stages of various cancers, both the tunor cells and

the stromal cells wthin36he tumors generally

over is : .
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cogyeing engyohe inhibitosy Ronddraid; 316889 asthdhfinpnatorylegests, ald |

B . 7 497- 199
e G Uy SRR AIE A LR
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[in

ani%oﬁﬁﬁﬁﬁé%]ﬂ? FEQF%YI?EJ@@QGB@@S stage cancers whi ch
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nel sisqtiagegroung, ot formals) (é@}léﬁl&%crlbﬁﬂmeﬁpheyA -} helow.
S&Q%Ighgﬁeg%g{,gd out that because of the chronic and

in some 20 cases localized nature of disorders or .

di seases nedi ated by overexpression of TGFP and/or

activin (e.g., fibrosis or cancers), snall nolecul e
Example A nts (such as treatnent disclosed in the

6-RSSRleth mdﬂi‘z)zoﬁﬁﬁl bgored for long-term
treat ment. only are conmpounds of fornula (1)

useflg a sﬂuwre@ﬁfr A grags@ P&nmoarof&mse%mdn’edlzaicemm 200

m] Id% oun ﬁiscag ﬁg%;{?c:g (@g I/E%r bg écilulé‘r) ?JP f C%MYQ‘E%MZOE m

ond IpSﬁi’(ﬁh&fJﬁh Stirrit 36 858 brdin nfx RO Wik Bk tuROK ¥ RRItS #8flux
to_increased TGFP and/or activin production

fmh%ﬁ% s g a%%\g%ﬁoaoehtwm tempergbire  Hhenl (Y pemok a§q@w )ofa
L) r
2o oIt BAE A SR, 1 Al
in s@me gas evodutivay d‘heeeﬁiluafginfmweatascmaﬁeﬂl € Riflix a@ld kRRECfor 2
raft- ved{ Sus- {jost di sease, idiopathic interstitial
hoffsa alas toLool fogondampapiyee spdeonsentiatedyy weuniod ant
qu;ﬁG/bev@r[‘&? TBRYIIRGS dﬁ&ﬁﬁﬁg xflbtlﬁgrédeﬁlté Rk gftg{les with 1N

under goi ng conti nuous y peritonea
NaH.gdwiceneith eves sitraf actdFePutiorg Hoam teote] driieal (ﬂ\ImS@Duﬂitaﬂdi, and

cofepriica e A0unts il i wid isshrbluena Ak RES 1 sinch wter
walla8@édi@itd tabidi "ﬁfé@%&’&mﬂ%ﬁkﬁk@ thab YheR \BDRYRE §3€1098nRiht to give

TGP
aprecipitate. The precipitate was isolated by vacuum filtration, washed with water, and

air-dried to give 2-amino-5-iodo-N-methyl-benzamide. Addition of water to the filtrate
led to additional precipitate, which was similarly isolated. Total yield of the two crops
was 4.55 gram (16.5 mmol, 87%) of 2-amino-}5-iodo-N-methyl-benzamide as a pale
purple solid. "H-NMR (300 MHz, DMSO-ds, 8): 8.25(1H,s), 7.71 (1H, s), 7.36 (1H,
d, 8.7 Hz), 7.57 (3H, m), 2.69 (3H, d, 6 Hz); m/z =277 [M + HJ", 246 [M-NHCH;]".
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WD 2004/ 072033 PCT/ US2004/ 004049 -29 and/or activin,
and pol ynorphisns in the gene for TG-(3 that determ ne
wo b@4prmaiicti on of TGF J3 and/or activin can BEBHUS1HE4/004049
used in predicting susceptibility to disorders or
di seases. See, e.g., Blobe, GC et al., N Engl. J.
Med. 342(18): 1350-1358-312000); WMatsuse, T. et al.,
AM T, 5 RESRIN of K& blard¥RY 2 1Bin8l)-of 23imihé-2ibdb A AR)hyl-benzamide
I noue, S. et al., 5 Biochem "Bi ophys. Res. Conm~ 205:
in 2@ I4aBNMIOO 49 3ddetl 90k €excFss) of trihgthmrthpforPatewith stirring to

RECAR AT
in Hib%88d to ghA0a 11 SR %obst8d bredfpithie SABFH i YddBon. Mrh&iRture was

Gastroent erol ogy 114: 550-558 (1998). 10 ) )
hegtgdian] K SGifor onemn ghCunthotindes dirirgorhigh singel the resciier inivdtre

befi Fipart B kG Rph St BOR WS tish sbPRa 3R hftrel b Bsb L. ice water
to pfddabesh Pahbdihte-précdpitate. C’I’l‘i@@?@ﬂlaﬁfm {vas Aedtalizéd withRaturated
ange

effective anount can r e fromabout 1 ng/kg to
NadHefds solwornfgheef SaLy. The sobidh weasderlated by vrepuiy ﬁﬂéﬂ?@i}t washed
.20 / . f ' ' .
Wil HaR b kil Elye 3, RPE BE Hond, BATeM b brodiBt ciodors-
m@hyl- I einafoladaont 8¢ 4 Hphiaiay Suitd. PHENMRI SHEMERNGDUIE 5):
ossibility of co-usage wth other therapeutic
8.3 @5h k8104 (1 He Pl 8i0Ad 1 Hsé %ot Had.Hed3 &lﬁbﬁagbﬁ% i@t s); m/z:
zge)zg/f_ph]ifadi ation therapy. Conpounds of fornula (1) can
b dim'ni stered in any nmanner suitable for the
adm ni stration of pharmaceutical conpounds, i ncluding,
but not limted to, pills, 20 tablets, capsules,
E , suppositories, liquid formulations for

6-1&?%32?,%%%01& lssﬁf)]%)irymmé)r for use as eye or ear

I etar enents, and topical preparations.
The Tophsulutianeeft 1. ¢ gtany (4% vepil hof 2-andrpHseddpyridinere 5 wde dry

DR RN O BN AAE acel kBS80S, s
L2 MBCeEl iR kinpuldFaRIhe RlsBltR% Gal Rilow sSAlHERIWdsZicRd to 80
agents such as cyclodextrins, or other solubilizing 25

oGaghkSrritg for Khows. The tbiaden Wasitehatlowed o ¢dod aad tonceathated in
be utilized as pharnmaceutical _ excipients f Qr del i vet(%{
vagro forBYRGser APeIASPEing P sestalline fognamgidige, §f-(5-10do-pyrdin-2-

yl)aﬁ'ﬁ—ﬁirﬁétlflgl:—fo%amﬁﬁﬁ% wHRTRASH tthQH?:ft}%?e%_ Wit mrﬁie? &lifihtion;

orall'y, ranasa , transdernma , intradermalfy,
'HtyiR 6100V IHizn€ D&%, 61| 8.97 (3, BHD 2D (dak; I v, 2 Hec Hi) 1E), 6.74 (d, |

= B B 50na R e Dl y) ® or ot ravenous

admy $4d186dPEE N'IBSodo-pyridin-2-y1)-N,N-dimethyl-formamidine in 8 mL of
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
yellow solution. After 16 hours, the solution was allowed to cool to room temperature,
during which time crystals began 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 give 0.74 g (3.0 mmol, 67 %) of the title compound as
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30 conpositions can be adm ni stered to an ani nal

(e.g., a mammal such as a human, non- human primate,
wheog®72080g, cow, pig, sheep, goat, cat, nDUSEPCT/HB2004/004049

gui nea pig, rabbit, hanster, gerbil, ferret, lizard,

reptile, or bird). WO 2004/072033 PCT/ US2004/ 004049

-30 Optionally, conpound32-of fornmula (1) can be

Ahd) ioFt RhRE nbd1 &0 t
S I QR OB 7 SRR s s
§).

ChflH, i, 1.2d12, 853dnkl 7159 (thMb@amzdR%iMeHy(e g.,
fibrosis or progressive cancers) by way of a
di fferent nechani sm of action. Exanples of these

E € i ncl ude angiotensin 5 converting enzyme
[ n% bitors, nonsteroid, steroid anti-inflammtory

6- Bg'@n%-metbﬁdl,%moﬂ\«dﬂépdwmmw radi ation, as well
bi d .
ot e ofbop ANAIRR A% o 8RG8 LR BL B ysing gmp -

duaetlhlyl-ﬁ%ﬂ& dlﬁﬁ&@la@étaaﬁi lmm@]‘ewrdlﬁ{eth}@we&ﬂﬁﬂé ﬁfs&a@ bf DMF-
receptors. The invention will be

AR RS AR e‘élqkhomedw e s (b5 BrebelagdSonp vary dige, tan-

coﬂﬁéd Cr&gta Iy nhé\]Mtiﬁ @OPMGr o(f:DbFl‘rpjoun 51&)4 ﬁfgﬁf gﬁf%d? (:ag"jz

1 e scHi bigd), 742 E&amp* e$ZA9 A eHyV.58 SeeHRSe: SBURINEIP.
above. Exanple A
6- |1 odo- 3- net hyl - 3H— qui nazol i n-4-one To a solution of
Ezggggglgr[ﬁrrs (19.0 mmol ) of 2-am no-5-iodobenzoic acid in
dry THE was added 4.6 g (28.5 mol, 1.5

-Bmﬁw—S}methyN[I\,rz@md'zomyl Bidlpydainel e in one portion
tirri .to give brown m xture. This m xture
i s st e dmound gras At as e Ghete Ve a(s.3
mﬁq@l&%%ﬁi‘nb%n%ﬁﬁ)t%thﬁ ind GH AN 1drich, &4 Lth\é‘ﬁf) g)gc(ﬁj)e%st%Qd of

M sol ution of met'hylamne Tn THE was
2-amhisorfi-lodapwidingi ¥leld eSproted wash.4bogr€.¢asndy39%) asoine, white

cryiis o TR SO MR A 0BG 1 Bur el Falle 1 755

dcrnggnts atpds oy (v 2 A3 [RELR{je/ brown oil. This oil
( Was  di ssotH\?ed |rg gﬁ%lﬂ/acet a?g I@i\lgiashed three tines

with IN NaOH, twice with a 5%citric acid solution,
Etheiggine, dried (Na2SO4), filtered, and 25
X0 rated to a purple solid. This solid was
7-Hid%S4_1hiéﬂ$yll314 Aty deb AH-Bhzofe] A4 whizepine YER dfpmded unti |
turbid he reaction m xture vvasthen cooled at 0 C
overké girlution ¢fi 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 stirring and the
pale yellow solution was heated to reflux for 3 hours, then cooled to ambient
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 iz 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
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+H]", 318 [M-OEt]", 317 [M(cyclized product)+H]".
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a precipitate. The precipitate was isolated by vacuum
filtration, washed with water, and air-dried to give
WQ@2@nionmm35- i odo- N- net hyl - benzam de. Addi ti on OPCTVEEEN4/004049
to the filtrate led to additional precipitate, which
was simlarly isolated. Total yield of the two crops
30 was 4.55 gram (16.5 A¥®Bl, 87% of
2- amdwso@uﬁ&ﬁéf[gé—ﬁﬁld%%—im%ﬁﬁ%ﬂﬁnéﬁlﬂaﬁﬁﬁcﬂ-ac@ﬁ'é i@ ethyl
solid. 1HNWMR (300 Mz, DVMSO-d6,.5): "8.25 (111, s),
ester 7m3Q miy ethanol wagalded 9,5 g (8.6 amToHKYCO7 agd the3ekulting suspension

hefipt S 3Bl e ot Birksadte i o7 o cbeted

in Badyogiitbe (okidheri@l part@foned between 1N HC1 and CH,Cly. The organic
2-am no- 5-i odo- N- net hyl - benzam de in 20 nL of NWP was

layey was sepgugted, daigd edE NP Ouyfiltasedapnd epnasatraedia @yellow foamy

R NaloR ' S ' 0, t.hi e
5o 650854 Qo Sty DRI DU O B o utin
solid Gikered, washgd wethaninighl] iceabhl wethpficl GnPiticatwatsh and filally air-

after, a%dg’tié)n. The m xture was 5 heated to 110 C for ,
drigd & HivgRo2g drd Bmale437e) dfidhe e srmertndiaren offewhisasalidon H-
' I rs td td h
NS P IRAE.E R 1005 TR Bl Y QR S R0 TER
7.37n(ded=8t Kz, ATHe B 86 (g LEL), T0e (s 0Hgmvat 3Tt [Ma]heut ral i zed
with saturated NaHCO3 sol ution (about 5 nl). The
solid was isolated by vacuumfiltration, washed wth

Ex ¢y and air-dried to give 1.40 g (4.9 nmmol, 68% of
"ﬁgﬂp‘r‘oduct 6-10do-3 10 net hyl - 3H qui nazol i n-4-one as
6-Tadbidghietlgngqubazoline ' H NVR (300 MHz, CDCl13, b): 8.63
1H, 8. 04 H, , 800 (1 H.d, 8.4 v (.43 )

g 1H,A S ’Spgt}s?oq_&éo’l, 5k 3)%?4) glé()l'é?rﬁ;éﬂ_oﬂo%gl}aqoﬁ% (]P.EVP_S Chemical
ColX 2PR18wBLd B1ifs 119890 b 1nl2 ofD. 5N1is8diahChdthox AL RY hlefiaRSl W

a solution of 1.0°gram (4.5 nmol) of
hegteditai Hb Gin pstelpyrtiteli wish stiringifod? ourpNBeniombded tidnitiake crystal

! nm_.(excess) of DVE-di met hyl.acet.al .
T TP RS TR ool Pl T e wapersneyedin
watdiefilt@sdwdshed Rath@ddisbhaw e, sdd AR d188 td1eolest 6.9 ¢30.4 mmol,

oCwth stirring for 2 hours. The sol ution was then

82%i) lobtheditlerommonnd asifine mdvismeadles THHNAGR (3 Hzp CDCls, 8):

s RSyt 0 SYL 0 V5L KRG Rt 20 SO P
= 3nHs, UHe ) 4118 /BERE m#A: eR7 Yttt furt her

purification; "H NW (300 MHz, CDCl13, S): 8.37 (s,
2H), 7.73 (dd, J = 2 Hz, 8 Hz, 1H), 6.74 (d, J =9

Ex%;lel@' 3.07 (s, 6H); mz: 276 [ M+H] +.

6-Iodo-4-aminoquinazoline

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
compound as a white solid. 'H-NMR (300 MHz, DMSO-ds, 9): 8.64 (d, /=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]*.
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To a solution of

N -(5-iodo-pyridin-2-yl)-N Ndinethyl-formam dine in 8
work00a/072025 et hanol was added 0.84 ni (10.4 meE/US2004/004049

pyridine and the resulting solution was cooled to O

oC under nitrogen gas with stirring. To this solution

was added 0.66 gram (5:3-mmol)
Exaiiiony! am ne- O-sul fonic acid to produce' a pale yellow

ion. This suspension was allowed to warmto

7-]iodopymé¢{11€|=mlwrmpdiméwnheat ed to reflux to give a

N | ut |
271 SheresnsisBored) ¢ B kil didting- oS R 4m 10
mﬂmmf ﬁfalb%ﬁ@{io?d By isdpPorfydidBhe ke 1ﬂbﬁhhﬂc§l&va/§aiild§c90bﬁﬂ, (o0

C (ice bath) for two hours and the crystals were
mlfmll) trenethylocfrthofmaéer anﬂathh rrngtues(mhhcrw tp 1R0C’H wight ®irring. The

g s AR ol S T e

bn?ﬁ'r Vo4 0 @I%Ql’h?g was é’oﬁtﬁlﬁ&d fdr né.migfifes whiil ®lvepe dasst
300 , CDC13, d 8.88 (1H, s), 8.28 (1H,

d1s§1)111ng7a the :Ep.lld #as cqaled ﬂzd 19303qu2151 olya@pon(quﬂ.p tocgvgargorange

solglfi%% dgi)éf_l ﬁé@ﬁ{% %?kélﬁé?ﬂmg lw%r&fo?mgd These Cér?/stals ﬁyere filtered

offl ddd| r@crgﬁﬁh@f\lmﬁoﬁ%&emnﬁﬁmte @trcamcd Qé?%r(ls l@tedmloh 6Eg(alm;ﬁ ISG{(Si?;Bodo—
i me ac

pyﬁfil'mf pdamlﬂ@rlﬁ%hxl?@?la%?ﬁmpﬁyfﬁaﬁ%&?ga&?ﬁ %y%lgﬁg?%aquure of

s s Y o sy e Bk ol Rarg g s

HzMﬂH) 9:51“413.1#31)4 HB, M@ 8 @2 (d=1= Bz, 1H), 8.03 &R, (e H38 HE01H),
9 Hz, | H), 2.58

6. 8(55@ éﬁ)gHﬁilﬁ) g%@ ( l@ﬂ-)ﬂm?l gi%@b 6- Br ono- 5- net hyl -
Ig a4bofi! @%R hhshedted P03 gﬁféﬂgg LR8r fol KW BRingld\@nd bath)

I'e conpound was prepare scri bed above usi ng
W1g1 s(tﬁmﬁg 16 thnxﬁie)lylﬁet]aanwas-aﬁddzﬁ b2 7rmntW)I Gifoy [(ﬂﬂmo-}?yrldm—z-

sissgfl sty angfigr a1 31 tiher GG oveRorgonp produce an

orh Qofﬂl‘hﬁﬁ' Thi3¥%utidg v&fd(s @ﬁﬁi&\’lﬂiﬂb feflux gdrﬂ?gﬁin?tes lbblbﬂ\ﬁrkéﬂ%@
S
duH)“lg i psmodl dﬂ?xez]ssimqazwas1cqq}ed t9 rg®n (empezatuye anﬁiicalutezlr@th

ab ut 1085[111%11 ﬁ( ”'P,i yglll:'(h%rovvt} crﬁgtglgng‘o S crﬁ?ali were filtered off
an€lidasg 6 Ed 8 Bot 950 @hgnol Afileered) land b@(ﬂe@fo (1°© Th¢ Bestltingotllow
2-am no- 5-i odobenzojc acid in V\?
crystals were filtered off and air-dried to give 90 mg of the title compound. The filtrate
was concentrated o 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.
'H-NMR (300 MHz, CDCl;, 8): 9.33 (d, /=2 Hz, 1H), 8.29 (d, J =7 Hz, 1H), 7.89
(dd, J=2 Hz, 9 Hz, 1H), 7.43 (d, /=9 Hz, 1H), 6.49 (d, /=7 Hz, 1H); m/z: 273

[M+H]}". For reference, see, e.g., U.S. patent number 3,907,798.

Example 1
4-Bromo-1-methoxyisoquinoline

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 diluted with 30 mL water to produce
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added 0.925 g (5.7 mmol, 1.5 equiv.)
N, N -carbonyl dii m dazole with stirring and the pale

W@ edolon3dl uti on was heated to reflux for 3 hoPeBHUS100€004049
cool ed to ambient 25 tenperature. To this solution was
added 0.7 nL (4.0 nmmol ) diisopropyl et hyl am ne and
0.875 g (5.7 mmol ) sarceXi-ne et hyl ester

cop%g ux a%fécgﬁtl el ggierrﬁﬁi'tﬂ& kg SOk td @F’C\fﬁ%o ﬁﬁﬁﬁe%dth%ﬁ? filtered,

for overnight. After cooling and
washeb with matérnand air-dhedio, prodece 04 (u@ miadd, 33% ¥ of the titlen

et hyl acetate and h % trlc
cogpPRnd 8t4 Wt Mo A i R alikiabd P@@%?@flgy@ RO
t n 0
1}@0f ?@8%?% ?56 dﬁEJSI gﬁz aasl B GONCL DAY ¢ L)y oBll, J\& 1
HE, (Ha ) p4.52 (soGH),haAzzm& I)MﬁHfhyI am no] -acetic acid
ethyl ester, was used in the next step w thout further
purification 363 [M+H] +, 318 [ M CEt] +, 317

ke Pre@atds hsthitd in\R12RR4/1037 24 %ﬁd 6 above were employed
PCT/ S2004/ 004049 -33 To a sol ution of

in te2prapriraitortofi thel title eonapgunds relomy | - ari no] - aceti ¢ aci d
ethyl ester in 50 nL ethanol was added 0.5 g (3.6
nol ) K2C03 and the resulting suspension heated to 85

Exampled stirring for 1 hour. The orange mixture was

3-pPAlRM2- gﬁqflﬁﬁﬂﬁiaﬁle@ﬁ\lbﬁé‘éﬁféuﬂsulﬁiﬂc hb@a dlﬁﬁu@susnﬂw

partiti oned between and . The or anlc 5
| ay é¥yniteesisoé flzer titl eeebmmhuingd ds deschbadsin sads (€)i(ex and

t J I f lid. Thi I d

E oA B Deflyaiined " ) Camount Cof et h;ﬁof%'nd t he

r esuld b Beluti&df 1 £ (36 Bagbl) mbmetmylmlm Ilipflﬂﬂ in-2-yl-

i ce-cold nmet hanol and then wat er,
prepenede il i mb abs@ztegaﬂ(a@olawmdedA%mbf(@ ﬂénmplt |1 é equiv.) of

f
e L L
hegteglzm Eéﬂ-d)xéal?l)a@tiﬂfie& 3v<(rdi7ghtl ;\E/}ﬁlﬂ ddngcertidred tla g&[b;e 4 n-cdkdred solid.
.09 (s, : - +. a e
Thg. Spgé &uas hgst qszss@éa@ﬁé% etind a%)iafg@isgﬁgp 8hvedt 092 6535 mmol,
98%1) %Ofglﬁ igﬁz@@ mg%gay%dir%%g‘%é-ﬂ-%é&h' @%ﬂ@g}p‘%{@&mmﬂ%
C]Sdlilg &)511 ﬂrﬁgimo(s , ded), 8. 6m(t1dnah?|1 PM§ Hre a7 1‘76 (@Q =€|3 iHz, & H),
t to
7 0% £ 06708 (S0t 2 ok bt 138 & i it 1 s § 237 Cr
mEONEE ﬁ\t,IJraﬁtIfd i n vacuo. The residue was suspended in
e

wat er red, washed with additional water, and
(b -4l adecl H-pypazuhded)-pydidine( 1. 4 mmol ,  82% of the

tit l"F Conp_oc%g{; stn“re({ soriunon\mf?»t § g?f(? lrr?nsiol) o"f'_2 % 3aozc())l 3-yl)-

pyndme in 25 mL dry DMF was added 4.66 g (20.7 mmol) of N-iodosuccinimide

(freshly recrystallized from dioxane/ether) in portions over 10 minutes. The resulting
orange solution was warmed to room temperature, then heated to 90 °C overnight with
stirring, after which the solution turned dark orange. The solution was partitioned
between CH,Cl, and saturated NaHCO;5 solution. The organic solution was washed
twice with saturated NaHCO3, once with water, then brine, and dried with Na;SOs.
The filtrate 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. 1TH-NMR (300 MHz, CDCl3, 8): 11.50 (br s, 1 H), 8.64
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20 8.82 (d, J= 2 Hz, 1H), 8.55 (d, J= 2 Hz, 1H), 8.07

(dt, J= 2 Hz, 9 Hz, 1H), 7.67 (dd, J = 3 Hz, 9 Hz,
wdabkho4/04038 (s, 3H); mz: 287 [ MtH] +. Exanpl e @CT/US2004/004049

6- 1 odo- 4- am noqui nazoline 25 A suspension of 0.5 g

(1.7 mol ) 4-chl oro-6-iodoqui nazol i ne (Davos Chem cal

Corp., Engl ewood Aiffs3%&J) in 10 nL of 7 M ammoni a

(ad, Hﬁt}l’@l@qllz a), Best@ds g 18, 1 8), |7‘821(t§eJ&|= 2aqrA g, WrHh7.69

stirring for 90 m nut es, t hen cool ed gr0|n|t|ate

(s,clr I;&ﬂaﬁo (aflof rdthie s HaHd e 378 [Ma Flool ed to 0 G,

d t d th
e EETmBREE i eir GulTBACER o indtag®dy ¢ (1 4
me|To zB?c%ltl(ﬁf oft246 (9.1 emﬁ@l) @ﬁmwmb BH-pyradol -8 Eyl)ipjfmdine in

00 MHz, DVMBO-d6, 6): 8.64 (d, J= 2 Hz, }-%
108 n:gIg C(Igélg Weg ad@d(ﬁo md (50 ‘yamol, |5|25 eqiY ¢ of tgpf}h,ylaymggwe pstirring

6 "
o SR i ot o Gt B o B st
eqﬂPvl)GIdeMdlﬂthyIlsuﬁ‘ambplycrhlmdid wasdaddeé s[boviyp owa@eﬂmhm@ The
am no- 5-i odopyri di ne, and g, (10

|S I%Pn S & PWe‘ﬁtﬂ VoK, F 5oem; SEIRREHes ta@h%eaé@tf@rreﬂ%
HNithV@frifg desk ﬂss@ﬂh§ Q&uﬁoﬁswﬂy%()le& g&dgﬁéd"'%xldce with 1RI

ort oformate and the m Xture was heat 8
Nafhly them’grlné[ laed dried; llteratgandaioacanttateadw Emlreﬂldlmwmgmhted in
f a soIv t was dlst Ied of i.ve
oo SR Ll M, Shid e | s rop i plug,

THE sTlita PPughd Wasﬂﬁh\(ﬁﬂi arCRRIRRShal 20GHL df INDEAARG th Bfve a pale

solid was cool ed and di ssolved in hot acetonitrile to
orgjlegdilpteoThe flirate vias p<i>lmntr@p@ and sl arange residue fepnyktallized from

I d
S R b e e R
sulfoi@ atid. Amen®]amié« 49 find, 1igh{ dxﬁng@cﬁ@stals 1H-NMR (300 MHz, CDCls,
§r|d|n 2-yl am no%rﬂ%rreth Iene}]{ - di rreth %(.[dé 3] di oxan
8)e 84 Addeion 8-%Hz.dl sttt HhB8d1mfl bﬁdll( .69 Aehil 2eHz, 7.8
Hszl 1%”?“/‘75(51 12 1('\59’512(?9%\’“2}1) ‘f%](ﬁg, 1(2(1]1% 2,55 49 ,HZI’!IT, 3l6h (s,

6I—]1)H}1/z 879)@\/1({115[] J= 2 Hz 8 Hz 1H), 6.86 (d, J= 8 Hz,
6H). MiH +. 15 In a | OOrL
(d} |1a@&NvB§nﬁéal)éa fmmwmyéwﬂ-Zeermfraweﬂequwafsd ng a

ades il ik gk Bpiashfheld ) RUEHY ) B 1680 3-pyricin

2-yl-pyrazole-1-sulfonic 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 palte orange-colored solution, which was cooled to 0 °C. To this solution was slowly
added 1.6 mL (1.6 mmol, 1.2 equiv.) of a 1.0 M solution of isopropyl magnesium
bromide in THF via syringe to give an orange solution. This solution was allowed to
warm to 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 to
give a cloudy yellow mixture. This reaction mixture was allowed to warm to room
temperature and stirred for 1 hour, then quenched with 5 mL saturated aqueous NH4Cl
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 translucent crystalline precipitate.
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yl am no) - met hyl ene] - 2, 2-di net hyl -[ 1, 3] di oxane- 4, 6-di on

e in one portion to produce an orange solution. This
wael7wes was stirred at reflux for 15 m nut esPCT/OBZIING/004049

darkened during the period). The solution was cool ed

to roomtenperature and diluted with 20 about 100 nL

hexanes to give yel |l ow bBdwn crystals. These crystals

TMEffexthid dotf-26ing fer cr?fﬂ&ihﬁé ﬁl%@ip‘i'tﬁﬂr Wy d&@fcd%@ %ﬁ’°€tf9@ﬂ9{nanutes

filtered, and cool ed The resulting yel
andrtbﬁspr&t?@ltmreww ﬁltefﬁé,dﬁ'@héd Mth vedter; eird @ckdtied i guae 9@7 rgjo 9

trat
g R o R RO on o R e popiic acid as
¢ t
ax'(vllﬁlt%ohd Fmgg%wgg%gzogapgwb);o@ ?m%gé HpPS, ﬁ,% ;09 Hz,

1.8z, 480501 3 HBRA295, 33,8 3701, 2 44,2 HEyT.8 H229H0d7 88]étd7J =1.8

g 8Lt P38 Vg a2, §F g 1 .00 B el S
(efQElz))‘tﬂﬁfﬁﬁil:&quﬁﬁﬁcahﬁ-(lev-pﬁa%oleﬂailﬂfﬂm@h’d’iﬁ%ﬁmeth ylamide
7,798. Exanple | 30 4-Brono-|-nmethoxyi soqui hol i ne

A Sdp@mr@ﬁsu@ftub)e wagcqmblmem g (1.4 mmol) 1-(V, N-dimethyl)-

R T e R R e S

browedquihetuline) dnid 66&&1% (0.06 ﬁlmdlh@ﬁl nﬁbﬁ@h‘bﬂs-@ﬂiﬂhbﬂﬂﬁhosphme)
berrperature and diluted with wat er to produce WO
pa:

adumdProdsclperasssrded eu@msL oﬁ%lsylelmlm digagthyl ether with
stlﬂﬁr%'t’lgﬂsﬁl?st xﬁactlufﬁ Ll eg\fag a%f%@ ﬁ\? N C% g:olfuﬁ{)n g&ore the

pr-suredubfewa& apped dntkeafeddd 8§ °CL. Whemibk ,ree&ﬁ% nﬁ}f{tuteheached the
1H NVR (300

debik te@@@ rg,ui1 gurgg’dzlgtc)(l%yl/‘etll\%w splio solagon, 5 hpqu' Wgs silgreglgveqngh}

allﬁ)w@@ td Ebol; ~(]anﬂ ﬁlu% Whlh 5%_1%1 a?ce?a@e (TI‘EB réarﬁé- ldgér whs ?%_Bhe& 3x with

lNrNaOHz ﬂ@n[bMHqu dned‘ijmtﬂ%@t); ﬁltqzra«b amblcmsntrdtéd@tarlaﬂceylelldw solid.
d d i

TS R e ltend B By oot a0 Bl G memo R et

yﬁdﬁw-lyﬂkﬂq-u&cﬂdahﬂﬁqw Ld-TusBforlic ecvla ArRtBylanSad dsaRcCpale
acid di methyl am de (M{I heS|s of the title conmpound is

orgiwsareeded HriNMEY (390 MMz €PCheflvi.83 (saf H), 8.50 (dd, J = 0.3 Hz, 4.5
He T I O

TS Bl o i B TS B0l e 1% 00 0. -

7.8 Hz, 1 H), 7.77 (4, T = 1.8 Hz, 7.5 Hz, 2 H), 7.29 (qd, ] = 0.9 Hz, 4.8 Hz, 1 H), 3.09

(s, 6H); m/z: 381 [M + H]".

Example 2
6—(3-i’yridin—2-yl—1H—pyrazol—4-yl)-quin0xaline

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 ambient
temperature, neutralized with glacial AcOH, and then purified using reverse-phase
preparative HPLC (H,O/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 (300 MHz,

-
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15 propenone in 100 nL absol ute et hanol was added 1.96
m. (62.4 mmol , 1.1 equiv.) of anhydrous hydrazine with
wa@tioro7g3t o gi ve a pal e yell ow sol uti on. Thi SPEDUSL000004049
was heated to reflux and stirred overnight, then
concentrated to give a tan-colored solid. The solid
was then crystallized fr88 et hyl acetate/ hexane to
5 98 0
cglc\l }—fpgl??z] % IFII)’) py dl gl ngq{azéﬁtH 8gZ)I(dred 5c}r?[)zls HP,88_.21 C

J fI%B’IIMFI 1(1)3(8014I\(ldzJ =20HZCHR, 7. m (dd;LI =629H(zb9 Hi 1 H) Hz 82 & BH),
7. %9 gtg {]— I]IiHﬁ)Hz 71%}5 7149|_?djj 82H 1 Hi 1@5 (n;, 121;) (q]/z J7AIN +

, 1 H, 6.81 (d, J= I H; mz: 146 [M+ H +.
b) 2-(4-1odo- IH-pyrazoI 3 yI) pyridi ne To an
|ce cold, stirred solution of 3.0 g (20.7 mmol) of

E iébpyrazol 3-yl)- 25 pyridine in 25 nL dry DMF was
66 g (20.7 mmol ) of N-iodosuccinimde (freshly
4- (430)&533 ity 6-phitRA S O . ﬁﬂﬁ&ﬁﬂz ?ﬂggﬁf ZbieOf §u1%&§£ adid

m nutes. The resulting ofange sol u was war me
dimeshiylamsigrer at ur e, then heat ed to 90 C overnight with

stir ich th . turn ange
The. DitsisH LT i s lnf ) abB o iV

(a3 azt-gnmxﬁ&hmhmoypmptymm-ﬁhqmb%&-%hmdnerl) -Wé&Foic acid
washed 30 twice wth saturated once W th

wat e solufiem 0b200me (843 mpeld f diledo-RipyEdin-2-ylrpwrazole-1-sulfonic
o 54 08 RSN S AR T3] S o

wgs dobB:d3o MPE1 witlbstifringfand 0.9 mL (0.9 mmol) of a 1.0 M solution of
yrazol, ) - pyridi ne asfln

is éésé' Odoasfllﬁ%%éwgd@an g ff%lwaq\me@ Soprofpge mresolwon This
soldion i urihed o o%ble-ﬁtstgé? %&Q e w‘iéa%éwﬂ%hoTs 1 ftepigg
yelldw sdlutiog wds clee&l)Q 0 ‘7(38210(11611 solition 8f H) mg (#189 nimdd) of phthalic

m%\};%n?el\}fl% rp# ”[lﬁ Xé/?s acPdegiq q‘he resultl%lg soluti%n I_vlvzas vx}arrlgll)ed tomambwnt

tethpérafide ﬁldoéﬁrfe@lfﬁr G0 wlimiy, 8%l druleaStii %ﬁte@%b&ﬁum bicarbonate
dlmathlamde To a sol ution of 2.46 mol ) of

sobution ($Gad-) lepd pipshedsincg with)ethy} erethtee Tha aguep@s layer @rICAG@dified

to %&t?)ﬁfjf g’rlrtiﬁnlng%(E]ha%Q N rl 1J:ted 15W1{:e wgtﬁ\};\g{%@lb a"]['lée (g}rgfu?lgwyers were
cosblined d)ﬂiled (NHZSOy)aﬁlt&@@ bﬁ&i cdir@e@trz@e@ﬂﬁa ﬂel&\nfrbol()l‘b'a o, which

f N N-di et hyl sul f hlorid
el ConTeifiab o B30 Pl S0 Pt el o

t t
3- ﬁﬁ#cﬁﬂ\@dylolg{epﬁfa%gql 539%6%@)?@%@ ald{flﬁ Tlﬁ@ﬁrel Piﬁf‘{vgsdusteﬁ in the
nesbitet wuhoumnmqﬂuaﬁcatms hemmw (860 MHIi] ctmt13, 8): 8.65(d, J=5
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 + HT".

(b) 4-(4-Ox0-3,4-dihydro-phthalazin-1-yl)-3-pyridin-2-yl-pyrazole-1-sulfonic acid

H

dimethylamide

To a suspension of 120 mg (0.3 mmol) of 2-(1-dimethylsulfamoyl-3-pyridin-2-
yl-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 in vacuo to produce a pink/white solid, which was

suspended in hot ethanol, and filtered. The filtrate was diluted with water to turbidity.
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10 NaOH, then brine, and dried, filtered and

concentrated. The residue was dissolved in about 50
workooaf72b33 et hyl acet at e/ hexanes, passed t hr ouptm/asz05004049

inch silica gel plug. The silica plug was washed wth

an additional 200 nL of 1:1 EA/hex to give a pale

orange filtrate. The fil39-ate was concentrated and the

I; ld el Ve

A 91‘y§!| Veﬁﬁﬁle éﬁédéﬂ\(%hie ﬂe@ﬁlﬁiﬁﬁ&g&%% fr o o RhiRHO Sdtalk Kere
ﬁltemdﬂfﬁ ~Bashed with rwaery indnir-dred to-groddcesifli thg (0.¢8 amial, 59%) of 4-

o DA o S G o g
. 1 ’ g g
difg e lfag By pifiSenytald, AP ﬂ?@‘ﬁ%ﬁ%%%{%??%?- 1472
(Sa(qu); 8-157§8,11dﬂ),|'§26 a, gl +Z Hﬁll ), 8.34 Q) S5 4 HHMH), m92:(d 378 7
i, N B8 i) D5 1P 4057 16 Gyt 37 L4361 1405 301 G

6@W3Qyﬁqﬂﬁg+ed 100 mL flask containing 0.50 g (1.35
mmol ) of 4-io0do-3-pyridin- 2-yl-pyrazole-l-sulfonic
acid di net hyl anmi de was sealed with a septum and

Equ hgd with dry nitrogen. The solid was dissolved in
——xﬁé‘ﬂ?iﬁ-dry THE with stirring, resulting in a palte

4-@GLPHGEMCRYPIH FoIL4-9n-2 FphethxAs-1coRd ed to O T. To
6t3h|s sol ulfyl ondpv\}gg sl omymgd ded 1.6 nL (1.6 mmol, 1.2

eq u Mﬁﬂ}g e same perwsias dpssribed in Bepanlpdiabogy Addiaxer s

GBI il ol 5B P L S 3

Emmﬂﬂcs} albcrvebi whotreated 0ith excésd BaOM6 fiLV2OEDtol grbucnhe tltle
ice-cold solution of 0.30 mL (2.7 mml, 2 equiv.)
comumd wRewhije salisk abeNMR SMbR, HWGHQE Do 12¢8ve laH) 8 35

Cjﬂlﬁcﬁz W&y  3Us Y WP p@r?{;@f tu?@ i‘"gék&‘t}erﬁggz 140,778

owed t to room
(mmu{),wmm amsmhe@dwrﬂ}& MH)s arur(gted6 atp ¢ sDysmisA60 [M +
30 solution to give a bilayer. To this was added 15 ni
Hiof | N NaOH to increase the pH of the aqueous | ayer
to about 10. The layers were separated and the organic
solution was extracted once with IN NaOH The
Exaondle fed orgam c solution was aC| dified to about pH5

t h produced
2- (t“rlgmzi"w%ﬁl‘ 3&(‘2& »Plbfga aiéc’flb ?’E‘O%N%l 864/ 072033
PCT/SY2364 0P RAMR combbudd issde%ﬂ‘ﬁe'drlﬁ P ?:hﬁ’(l (H; bfefl')%v

crystalline precipitate was cool ed
(a2rBemeg[1, 3]dmd—ﬁﬁ’l-ﬂr(édvmtapyudum&s/l)ﬁethammd vvas hed
\éwsg/()l"fo {ofltion® or}% g‘romo —p?/gdltng cgrboxylald%hy& ((1 8g, 53. ’;g 1?1%10’1) in 2-
prdpaﬁble@b aﬂﬂ*e@ uiulms ()6 ﬁﬂney 151 niByl) laflil tred fyllowdt RAR h&difioR Of
e soljd. 1H NWVR (300 MHz, CDC13,

dmiyenylghq&ph(tg (1 63 HQJ |8|§ 02 gnmgl)(Hlag regulting sgutipn 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-yl)-
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
(11.2 g, 74.60 mmol) in a mixture of THF (200 mL) and 2-propanol (200 mL) was
added cesium 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
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51.8 Hz, 4.8 Hz, 1 H), 8.42 (s

1.2 Hz, 7.8 Hz, 1 H), 7.88 (td,
woRQo4/87838 (qd, J = 1.2 Hz, 5.1

mz: 297 [M+ H+. (e)

3- Pyri di n-2-yl - 4- qui noxal i n-6-yl - pyrazol e-1-sul fonic

aci d di met hyl anmi de In a-pPessure tube was conbi ned 425
evaporafed4 AT redulfiy PésﬁﬂhWa@ )éki)racted with EtOAc and water. The

sul fanmoyl - 3-pyridin pyrazol e- 4- boroni c acid, 200
OrgjE gxiActvee)drigd p@eltivl)éﬁ@q and eememm@ed alibe BSidug wes. 06

re&??t:alhggd [H)% ﬁop%&ﬁq}lttgt \\%é%lg tl{slés np Lg%f 2? hosle_soi (20 g, 84%).

(b@tmm-nmogl,gpnbxcﬂ@ﬁtm yemem-m-ﬁtbroﬁw- yiidime TO this
reaction mxture was added 31nL 1M Na2 sol uti on

bef of @2 fHBtiohplkbenzolt dldioxnks- sddpiﬁeleromdpmﬁam@wl) -gthggone
t
R g e e
aceiab(BVIFDNA) (A3e2 mil gRT2 nﬁa‘.ﬁol)&l lemﬁ(ttme wesakirrcaatloaid airad
The or gani ayer. was washed. 3x

h%vgr Stc E‘\ﬁ? :@4 v t%‘}?g FeBPYSHeth ed?ﬁ“if&ll% iRaidaewps disselyed gethanol
(460 h19QAE ﬁ?&ﬂaﬁh@ ¢g.oonma 4@9'11?1&8@ lv+a‘§‘%(d§&i V’féhegg%.h’uﬁ %cghﬂé% was

was recrystallized from et
stiped lat ro'pzp/genmerag;re for 3 hours and concentrated in vacuo. The residue was
sul foni ¢

pug%lrelg %Hls}pé:? ti?‘?ﬂ oxal | H@gtoég}pz%cr) %%V%{.Egtlﬂ@ sefrpQund (22.5 g,
J

96341, NHR\M@%OWHZ o }qﬁ) Sﬁgg%is@(m?zt}_}bﬁ)eg.% 6 ((gﬁ’%ﬁ) 5.8
(S,QE)HZ 1H, 804 (d, J =87Hz, 1H, 7.90 (d, J =
7.8 Hz, 1 H, 7.77 (td, J = 1.8 Hz, 7.5 Hz, 2 H), 7.29
(gd, J = 0.9 Hz, 4.8 Hz, 1 H, 3.09 (s, 6H);1n/z: 381

ExaMiple] +. Exanple 2 25
ridin-2-yl-1H pyrazol -4-yl)-quinoxaline In a

Hﬁ@@gusﬂdmglas (érmsbelreﬁrl@DEZW@-PﬂaZﬂ-lmﬂI-i)cetlimtrlle

suI &o%%dgmg%%l(gcf @Omsg Ld}l?gz;%mc?g) ? ie/g4'%%§f@%1°xé’ﬂ) sovdyH
pyfazohi-y(es-aesis) p@ﬁdﬁwiplwp&mthemaﬁfe%ﬁm dé@&%é&aﬁ Example

6ibpen capped an? heated to 85 C overnig w th

VErHSHiG. O-PREY) éwﬁrway@&ymﬂ%dwsmd%é beeiopddpyrisline-
I

caftBR) ekt &:SFREAR B AR (AP ik % WIS 0 2T

mrhlﬂll@f 0 2/ Neas Vo i MO fo prodiiee £ eactidPmBad The &ﬁ%ﬂ:ﬁb&

stuge gntﬂljl)g,(i)’/m pﬂué%@ﬁ_cgjﬁgggfcei)s e waqﬁu%igaﬂo pxﬁ)glzlgéa g?lutlon

L S\ S ORI R s il

form a residue, which was dissolved in minimal 1:1 MeOH/CHzCh, loaded onto silica
and eluted with 4% MeOH in CH,Cl, to produce 135 mg (0.42 mmol, 88%) of [4-
benzo[1,3]dioxol-5-y1-3-(6-methyl-pyridin-2-yl)-pyrazol-1-yl]-acetonitrile as a
colorless solid. 'H-NMR (300 MHz, CDCls, d): 7.61 (s, 1 H),7.50(q,J =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 (s,
3 H);m/z: 319 [M + H]".

1 H, 837 (dt, J =
J:1.8 Hz, 8.1 Hz, 1
Hz, 1 H), 3.00P¢EHUSHIBY/004049

Example 7
4-[4-Benzo[1,3]dioxol-5-yl-3-(6-methyl-pyridin-2-yl)-pyrazol-1-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid methyl ester
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CDC13, 8): 11.50 (br s, 1 H, 8.87 (d, J =1 Hz, 2 H),
8.67 (d, J = 5 Hz, 1 FD 8.21 (d, J =2 Hz, 1 H),
w@24/0(®33J = 9 Hz, 1 H), 7.84 (dd, J = 2 Hz, BCHES2024/004049
H),7.82(slH) 7.56 (td, J =1Hz, 7 Hz, 1 H),
7.40 (d, J = 8 Hz, 1 H), 7.25( 1 H; mz: 274 [M+

|—|]+. 5 Exanple 3
4- (As s, cﬁ%ﬁéhﬁé’&cﬁnﬁ&hﬁ% 8&dcAibdd M parS 14 w(p%s o Y! -

razol e-1-sulfonic acid |nethylan1de I's of
(a%/ h'eHle‘Q?@’-'momiomﬂﬁ]ostadleslccal‘bexlylumacpdmethjlee)steand (b)

5° (S R b -ustsy-bies iz Aitiocsenyr L sbppic ASidH04 0 0.59
mfoldDiH h)etlhlﬁlﬁll@ L RG4b sldw@caldaéd P5olefior290 My (0.53 mmol)

of 4-io0do-3-pyridin-2-yl-pyrazole-|l-sulfonic acid

(tlémﬁféyllsglyladwmnq‘tbw imhargiied2.0, Mslibgar The eqactibowdytuiewas0

Stl%g -%gl:?gﬂdr}ﬁ? %br%g Fl\jl\%g? Csoo(f\ieng v}ﬁg g}gelng?l%{l\/lg}tﬁg t?)tgnge 4 Hgdroxy-
bityhy 2 A bethmg nesmsrylm 8411 eRthyd edtbibasiepelRAARUAY0.105 g, 99%)

I_froduce a ﬁezl | ow solution. This 15 sol uti on was war ned

MEAA0OAM eﬁﬁéﬂsﬁh r3e5(aG$d3HL|1r8r5e(mf6ﬁ), . ﬁ%(lho@ﬂ)s

AR A T TR

estet 5 nL THE was added "The resulting sol ut| on was

warmed to anbient tenperature and stirred for 90
m nuk@asolptiemotit-hydiogy-Riayelosh? diestans- seubemilic acid methyl ester

03083 PSSR AR (B P AT G ARGt

wa&bxddéd Mﬂtﬁrméthariesﬁlﬁbi@: adtiydir ¥ (0.20 dd 0138 oY) s‘ldbvly at 0°C and
The organic |ayers were conbi ned, dried

Sﬂ(rﬁéfsézﬂ}oum i Theraeiarmudescwsdiatedavitodighloromethane (50 mL).
|
Tﬁgéaﬁi\}éefﬂé_fl\?%%h}%ﬂlﬁ golgt}hrrln\ygp %E}Jﬁ%%%lf Eﬁh I—i(’;zl%j l\fff FSURPY %I Pieh i@%
NaHCQs, dirdrétich iohﬁul Thenaghnic layer was dried over Na,SO4 and concentrated to
| e-4- carbonyl) benzoi c aci d.

.3- pyI ] raz
glﬁ%‘?@ﬁ&f%‘iﬂ?@?ﬂ%& 0‘%@@ 819.‘/91%2 2 g loetangtlagarhylis geid methyl
f1i bon. 'H NVR (300 MHz, CDC13, 8): 8.65
es{eggégﬁerggp%néﬁl/gm 8.26 (d, J =7 H, L H, 7.96
(cx th TidflefronretBangsutfonyloxy-bidyzrlo[B2 A}gctdne-) -carbokylic Aoid methyl
, 7.50 (m 1 H, 7.40 (s, 1 H), 3.02 (s, 6H; mz:
1 [M+ H+. (b)) -
4- (4pdXuldidhr @mﬁmr@h&haie@amﬂow Blc,?»cl@pzrz SioBrage-yL - P

azol e-l-sulfonic acid dinet ¥ am de” To a suspensi on
C hoadgigymethy estan(202 otg, 0.64 mmol) and DIEA (223 uL, 1.28 mmol)) in

“iiifvéljm‘i’%éyﬁ?i f R o R P S Dp oy gl -6
methylaneidine 268 eae 0.95 rﬁinoI S¥EESANple 6 above). The mixture was heated
to 100°C for 29 hours and cooled down to room temperature and diluted with CH,Cl,.

The mixture was then washed with water and brine, dried over MgSOy, and
concentrated. The residue was purified by preparative HPLC to give the title
compound, 4-[4-benzo[1,3]dioxol-5-y1-3-(6-methyl-pyridin-2-yl)-pyrazol-1-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid methyl ester (10 mg, 4%): 'H NMR (400 MHz,
DMSO-dg, 8): 8.11 (s, 1H), 7.91 (t, 1H), 7.44 (d, 1H), 7.41 (d, 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 (m, 6H), 1.98-1.94 (m,
6H); MS (ESP+) m/z 446.3 (M+1) and an isomer of the title compound.
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of hydrazine hydrate with stirring. The resulting

solution was heated to reflux for 2 hours, cool ed,
w@r@4®e3 concentrated in vacuo to produce a pPeRIUSINL/@04049

solid, which was suspended in hot ethanol, and

filtered. The filtrate was diluted with water to

turbidity. WO 2004/ 0720332PCT/ US2004/ 004049 -39 A
Eganipled | i ne precipitate resulted upon cooling at 4 C

ovlglr n%&tlt The crystals were filtered off, washed

4342 [4eBicnrol 1 HidionplrS-5-3-d6- mesh i pxtidin-27pD myr ¢ £nl8ylireBioxy} -

0 f 4- .

etﬁﬁﬁ}i@-c %c,zlﬁ[-z Eﬁ'ﬂy?atrag ¢ '|c} ﬁ‘faﬁ'g?%crﬁclq Wefh%-ef)tf/‘ri di n- 2-yl - pyr
azol 2(4-Beukd[ 03] dloesli 3yl - i dzyl-@gi&g@n@&lﬁi dined.246 g, 0.52
pink crystals. 1H NVR (300 MHz, DMSO- d6, » 12,72 5

mmol; sge Framplegrahoye) wagydded tossqlatiogo4-7 Hz, 1 H), 8. 14

= . = 17
rfpyoh g St bidspilablode T guffroth e nfudfeff o1
8, 0.39) mnid];Gke Exampletd), subplazts (9 Aid (B abold)and BXissmbpeyléthiimine
4- ( 3- F%r i di n-2-yl-1H pyrazol - 4-y1) - 2H pht hal azi n-1 - one .
(O % §- T0emohiia 1gt-dioxens @ rak). dehsaradsion mixtuEs wpheated to 100 °C

. - 3, 4- . .
wit ime Tl A 085 s tientivyas shen emaved. ;Th residn sas pastitiopgd
betweercethyli adeteierant wdtanThe ofgte lafxang ﬁasﬁg@ﬁ%%ﬁin@?ﬁ? Idried
o B L B T DS B SEUES T 1L
ORGPt e oot - (il fipgd oot
PYYidi)-2-yD-FB azdlriy-yl]-etoxy Fethbxy AbicEclelR, 2. Fodané-d;catboxyBe acid
= ' . +

mglglrféreg)(g.oé g,szcﬁz T NMR(305 MI}IZ,'_I{)/Iéth%cﬁidf z%oz 424 & 115!] J=8.1

. ; [ |- 1 = Yy
s, §O1RENE0} 188 JBET 1S DS A TEPIL E0) Sk Ve S GTRnBY .00
(si Hp drd8ny, AH). DL () 2Hie B 5. (m, QH), 3.31 (m, 2H), 2.84 (s, 3H), 1.79 (m,

o1y, TRI8L Stk QLY 54t (0 B Y S il il et g,
6- br ono- 2- pyri di ne- car boxyl al dehyde (10g, 53.76 mmol)

in 2- propanol was added aniline (6 nL, 64.51 mol)
n foll owed with addition of

E 25
j i , .02, I h '
+ S PREPHRATERDF S FhifRFR oTol 54 400
ethy s bigfelo[2 2(6étRhé-atdaphéxyllieraeRr i n the sol ution were
col l ected an 2-propanol three tines

J d washed with cold p €
and 2 epleton ot 4i(3d 21l {-berzab hdidigral 9 vl-2(6rmpthyl-pyridin-2-yl)-
pyrazol-1-yl]-ethoxy}-ethoxy)-bicyclo[2.2.2]octane-1-carboxylic acid methyl ester

(0.02 g, 0.037 mmol; see Example 8 above) in concentrated hydrochloric acid (3 mL)
was stirred at room temperature for 18 hours. The reaction mixture was then quenched
with concentrated ammonium hydroxide. Water was removed under vacuum to give a
white solid, which was washed with methylene chloride, and the methylene chloride
wash was concentrated. Preparative HPLC purification gave the title compound as a
yellow solid (0.002 g, 11%). "H NMR (300 MHz, Methanol-dy, 5): 8.28 (t, 1H, J = 8.1
Hz), 8.03 (s, 1H), 7.75 (d, 1H, J =7.8 Hz), 7.62 (d , 1H, ] = 7.8 Hz), 6.85 (m, 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, »
6H), 1.59 (m, 6H); MS (ESP+) m/z 520.4 (M+1).
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phenyl am no- net hyl ] - phosphoni ¢ aci d di phenyl ester
(N, P-acetal) as a white solid (19.15 g, 72%. To a
waoel7wes of the N, P-acetal (37 g, 74.60 nmol PCENS2004/004049
pi peronal 30 (11.2 g, 74.60 nmol) in a mxture of THE
(200 nmL.) and 2-propanol (200 nL) was added cesium
carbonate (29 g, 89.52 il ). The resulting reaction
' ne was stirred at roomtenperature for
E%%%%%H%ht. A solution of B3M HO was then added to the
3-E4eBm0d5h3}diaxalﬁeyle?ncﬁ-methquwrim-zaylmraol-Im]-pmpienitrﬂe

por ke b auoR e 0 Bullfl oty Tanot sl oo

yl) @smaﬂm pa@anﬁ)(géea@iawpws taBod) @f\Et@H@veﬁé@H&éd 0.35@L ofa 50 %
E nic extracts were dried over MgSH and
aqe

srlvtianewith vhmingde gtiiga malsprqcentasﬁs {Tgl thiszwepipitete was added
0. %%18&,39 %%oi) of%g%ﬁr?omgﬁe t’htle fest1RiR 95150 gvas st\llr\'tr]é c?vels‘rgl tfj and

théh ﬁHerB:E 4940 ﬁlt&lddwm(@inc&itbﬁtecﬂtﬂ'fbﬂfl aZedidut; WhichBr &y BERHRY in
dine 5 To a solutio

ml?l%%lr%zb{\@%]‘/%%b 103d§4 011to cHicaeadslugsd vidh A%MpOH iatGiaCL to

S e A SR e
2- ytb_;pyﬁﬁdl l'FlyijI-propl'dihﬁnImaxtau:bR)rwasSscﬂidl rHeNMR (400 MHEODMBO-d,,
urs. After the_ solvent was renoved, the resulting

)y 800G Wnd h GobTIed i 10, AARGR. ) CATBLAED, Sl (. I 6 iz, 1
iy ded., Thenr ti-n
B At L e D S C e e B S Y M e
2 Bpard (a;ﬁHQ;om/cze’ﬁﬁBr@t[emIﬂ n vacuo. The residue was
purified by silica gel flash colum chromatograph to
give the title conmpound (22.5 g, 96% . 1H NMR (300
E le VgO+d4, 6): 7.79-7.20 (m 4H), 6.92-6.79 (m
.98 (s, 2 H). 15 Exanple 6 [4-Benzo [1, 3]
3- H»—Bemlo{E3lyh0’®1-§6‘l+ﬁetﬂﬂmetmmydldm 2-yl) )Jymmhwl}ﬂf@ylmﬂme

gt (() OLareslr?li‘gttof ‘%]130 {bt %& gr;]lp‘?ofﬂ_pfs 30 [épgen(zo[l ?]leXO -y? 3-(6-
m@hfﬁ%@ﬂdnﬁz#l))pﬁamnhm —pﬁiﬁiétﬂhﬂ@(sfe@ e)%@ﬁﬂ@dm AbovBENSARE, of

nmanner as describ above, usi ng
Et@Hrmwasadded 2 gyl (aficess) e B My«lﬂatl@ue hf/mmlon@ue &gOHfwith stirring.

| al deh
R YOO8 Aaf PRI S5 88 1B e
prewashgd with (EtGHl\/l Tie@Mtirs wie Slibje@ediooslge oﬁhj?(ﬂ@géﬂ with
m xture. The stirred until §c§hte The

VigoReHs)Stighing;fos %33@&%3 éﬁwﬁ’?ﬁlp@ ityas THbeaedithrongh rad&uzg:@f
fil Rk Wab gﬁncenﬂ’ﬁ!g to dusd 19546 é@janﬁf’d?@gi (ﬁﬁﬁcfe fill YSfipound as a

over ni ght tlon was ncent
colorless oil which was used in the following transformations without further

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 mmol) of 3-(3-pyridin-2-yl-4-quinolin-4-yl-
pyrazol-1-yl)-propionitrile (prepared by reacting 4-(3-pyridin-2-yl-1H-pyrazol-4-yl)-
quinoline with acrylnitrile) in 4 mL of EtOH was added 2 mL (excess) of a 2 M
solution of ammonia in EtOH with stirring. To this resulting solution was added a

catalytic amount of Raney nickel that was prewashed with EtOH. The mixture was
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forma residue, which was dissolved in mnimal 1:1

MeOH CH2Cl2a | oaded onto silica 25 and eluted with 4%
WOROH07203CH2CL12 to produce 135 ng (0.42 mmol, BEEAISIIN4/004049

[4- benzo[

1, 3] di oxol - 5-y1-3-(6-net hyl -pyridin-2-yl)-pyrazol -1-yl

] acetonitrile as a colé# ess solid. 1H NWVR (300 MHz,

1%3 ,to 3() sﬂof@@%(o%en éasH)nth i g%ﬁ)l_lbfs %Umh%fo@txw hohB, aftde Which it
m

W'c(ssﬁlte,ged-ﬂxrm&hpaﬂpg of @elH): ge Gitirate was gorpq)entrmeé toH)g\}_fg 1§$/mg
(ot TR g asi A5 Wi sy i folowing

trddkRy@hiddnd. Withdlu® Cirdiee ﬂmﬁ@ihbﬁxw ICm oﬁldlﬁrﬁwdlsﬂ\i@ﬁn‘ﬁlﬁm
2004/ 072033 PCT/ US2004/ 004049 -41 ynt hesi s of the
CH@@!Zel@ean @ﬁ ﬂaM H§1 Heether added fonzipap pgeC(mt)ate, tl(edare%ltaiwsolated

byn@%rﬁgypn éllgjcs) Ehze éﬁz%%%%ﬁﬂf asl its B cﬁocﬁﬁoncfe saft. H-NMR
(360 Mf‘i’i @Ms@ & Sj o, ?8 ?d %]=04?H%nﬁ:1 Ig- %bm)v ki0 @cyd 3 Hz, 1H),
'n net hano was sl owy

8. hﬁ@ed %H)s@lh@t(doﬁ chH5 1ﬁ)r8 ﬁé(ﬁy*Fs’/I Hyl I)Itﬂ) 82drtds hasdli,nH),

7858080 792 QUi e W g e T B T2 g, 201

(nI hen, 2.27ayeny; %/9'33@8‘{1\/@&9]&“)’ bl cyclo[ 2. 2. 2]
ct ane-1-car boxyl ic acid methyl ester as a yellow
soI id (0.105 g, 99%. 1H NWMR (300 MHz, CDC13, 8):

giqe(lé 3H), 1.85 (m 6H), 1.59 (m 6H) (b)
uor onet hanesul f onyl oxy- bi cycl o[ 2. 2. 2] oct ane- | -
N-é[B-k[@Bdnlz@[lﬁﬂdibeBS-ny-B-(GJlﬁetQ?I—pyrlZiﬁl-ﬂ-yS)Oﬂ)yﬂalzanl-?f] dpropyl}-

4- hydr oxy- bi cycl o[ 2. 2. 2] oct ane- 1-carboxylic aci
mﬁ@@ﬂ?ﬂ‘ﬂ@@ m&de(o 105 g, 0.57 mol) and pyridine (0.10

t rif u%?oc}%g&ﬁg%lejsﬂpg n?%ﬁgnﬂggf?gﬁb%% %ﬁﬂ_gﬁ% 5@58939.%
methylH) yrilio@t ) -pyradat- hylj—prqiylammd ($eorExantpdelt 5aboMepin CHoCly
R D B B L O R
mﬁh@i)%f i dthdnbsif¥ony Qﬁlbﬁ&?ﬁk Md Bydif%h sdiakBT h1§%gll<§vh §6lution was

bri'ne. The organic |ayer was dried over
stigied @broonatesetature donzhours, then concentrated, redissolved in MeOH and

ol b DR PR RO B o iR R AN et Ao
ovei 1 #8ninutes) to produce 21 mg of the title compound as a pale yellow solid. 'H-
NMR (300 MHz, CDCls, 8): 7.97 (d, /=4 Hz, 1 H), 7.55 (s, 1 H), 7.40 (m, 2 H), 7.13
(s, 1 H), 6.79 (d, J = 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 + HJ".

Example 14
Dimethyl-[3-(3-pyridin-2-yl-4-quinolin-4-yl-pyrazol-1-yl)-propyl}-amine

To a solution of 50 mg (0.15 mmol) of 3-(3-pyridin-2-yl-4-quinolin-4-yl-
pyrazol-1-yl)-propylamine (free base, see Example 12 above) in 3 mL methanol was
added 0.025 mL of a 37 % aqueous solution of formaldehyde with stirring followed by
a catalytic amount of 10% palladium on carbon to give a black mixture. This mixture
was placed under 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
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(c)

4-Tri fl uoronet hanesul f onyl oxy- bi cycl o[ 2. 2. 2] oct ane-1-c¢

wa@edanylosx acid nethyl 20 ester To a sol uti onP@F/US2004/004049

4-trifluoronet hanesul f onyl oxy-bi cycl o[ 2. 2. 2] oct ane- | -
carboxylic acid nethyl ester (202 ng, 0.64 mmol) and
DIEA (223 uL, 1.28 mml )#5in trifluorotoluene (10 ni)
pdtﬁﬁzd (ﬂ)@é?baratlve HPLC (HQO/acetomtnle 10 buffer 5% AcCN to 80% AcCN
5 enzo[ 1, 3] di oxol - nﬁﬁazo - 3- - 6-
OViPE %mlmﬁysr).t@pﬁ@ue%’smggco (14891@11 %) géélemt fgpognd as a

ool PN FIR B, CORIEP N Bl it o) bFie. 7=

H£3|'1|2I©12 74 ('Jihﬂf %P1 Ler) waﬁs ('ahﬁa VA fneﬁ% Wi 2d7(dwl‘=€8f HﬁrldH), 6.95
bri ne, dried over 5';% , and concentrat ed

(np, S5D 68 (ghsls T p@er; zpl Hpyrephital FVdlRLID), t1c99g(|t \Je= 7 Bz, 2 H),
I
1§’}{ gIB%nzo[q ]g%ﬁng)S“\ﬁ 3§9({%/I?Ln§]hyl pyridin-2-yl)-p

yrazol -1-yl]- bicyclo[2.2.2]octane-|-carboxylic acid
nmet hyI ester (10 ng, 4% : 1H NWR (400 WHz, 30 DVSO- d6,
Examplg 151 (s, 1H), 7.91 (t, 1H), 7.44 (d, 1H), 7.41 (d,

45 Byridin®y 2. Phlkrorfiuf Ty KofGyl R Hbazobatiiflinofibl, et sare

1. 98Fdla Slutiornef 506 (0. Wsnﬁﬁagmmm%gi%%% gﬁet’]h)no&ﬁfh -§in
Dy A bpmPHomo e b askunige 42 @00y 31 3 e RH was added

13@ %ra%% 1 1}1111_01) KéCO_@, followed by r(J)yOr4| L (0. 32 niu}molg of l,z o(}lbfomcib]utan{: to

giveox gdlorlests hmx’gp)re bAﬁylclbe){lQhéhtézij aic‘bﬂ!l)eemghtb theyresultimgiedction

hyl . . i
3B Vg RDGES, cqapratid sndaurifiod by mussratiyoyTELG G pgstonitil
noYbulfidl; 5, ARCHNHo % Ao évéf‘m@xlunu%%o EBYSHRE 8 BlRRVSRid,

was added to a sol ution of 4-

whieh wesieeryreed inigstdCl sﬁiybmlysdbvmg itlio Pank CH 641 andexddingal.2

eq%(%ﬁéh.s%f 3@[ d%g% rﬁtl ?@%eerrg%gt%a%%ol%tgj&gﬁsstgﬁ%nggﬂc;en%ﬁgd to 11 mg
of‘tﬁei tSRpioRMoual By h%mery%uowoﬁ@ tH-NMRQ3 00 ™Mbz, | 'UMSO d5, 8): 11.02

4- di oxane he reaction m xture was heated
(bH%d I@a I, "f|5rHZ, dgH)‘, 8r4538, hlirss36 @V V&szxhﬂ),t&%(m 3 H),

T AFRAD e M 0 B v 2P PR et

3.4 (dng= melzdmm 23044gey =NeBS@Hz,THE), %260 ¢he BRE3ed =7 Hz, 2
fraom'concentration was purified by preparative PLC

Hy 595 (8a8Hs k385 M & Bbnpound,
4-(2-{2-[ 4-benzo[ 1, 3] di oxol -5-y1-3-(6-net hyl -
pyridin 2-yl)-pyrazol - 1-yl ] - et hoxy} - et hoxy) - bi cycl of 2.

xanfllet6 ane- | - carboxylic acid nethyl ester (0.05 g,
7 l\|[\/R Met hanol - 8 8.26 (t, 1H,
4-{735-]§'r8d111|_&-y [£ (gﬁ-tetrazol- -yl)-ethyl] 1H—py12azol-4-yl} ql(lmolme

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

1-yl)-propionitrile (see Example 12 above), 30 mg (0.44 mmol) sodium azide, and 24
mg (0.44 mmol) ammonium chloride in a high-pressure tube was added 3 mL dry
DMEF. The resulting suspension was heated to 100 °C and stirred overnight, then
cooled and concentrated. The residue was dissolved in 5 mL of a 1 M aqueous Na,CO;
solution, washed twice with CH,Cl,, then the volume was reduced by half in vacuo and
neutralized with glacial AcOH. The resulting mixture was purified by preparative
HPLC (H,O/acetonitrile, no buffer; 5% AcCN to 80% AcCN over 10 minutes) to
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15 Hz), 8.01 (s, | H, 7.74 (d, | H J =7.8 Hz), 7.61
(d, I H J =8.1 Hz), 6.84 (m 3H), 6.00 (s, 2H,
wd2008/002083 2H), 3.92 (m 2H), 3.57 (m 2H), 3. 3RCT/IH2004/004049
2H), 2.84 (s, 3H), 1.79 (m 6H), 1.58 (m 6H). M
(ES+) mz 534.2 (M+l) and an isoner of the title
conpound. Exanple 9 20 -46-
prﬂadﬁeezészgf{o Be %ﬁﬁ{)lls% b%@ltrﬂ% “BhipdukPasBHM, Pitd i 2H-
- - pyrazol - 1-yl
RqéS@%ll\/IHZCPMS:(p 5,25)2]8c7<9t(dnér15 - rldd) Bl09qdat+d He, 1 H), 8.03

(Ss?w J{gg ‘gffbéﬁ% 1 19y 4D 4bI8 P EET Rty = g% dilie 4 1),

7.69\th; 1 H), 7.39 (td,J=1Hz, 8 Hz, 1 H), 7.28 (d, ] =4 1 7.13 (t, J= 5H 1
gygazo -)1 ]( et hoxy%-etzoxg bi c c"II ZHZZ ZI]I)G tan( %

Hardo¥xgJ © 7&&,@ hie B 3y(t, st 2Hz, ZEI)QWZQS@)[M}?H]?'HDI see
Exanpl e 8 above) in concentrated hydrochloric acid (3
m.) 25 was stirred at roomtenperature for 18 hours.
Exd@pleggct i on mi xture was then quenched wth
concentrated amoni um hydr oxi de. Water was renoved
3-(h¥eridieuirtrawnglind-w-pywarald-shripropionsi asfd was washed

RSG50 S RAASIE 55L 5 o

1-ghyeopibeittilet(ice Rxampde NZlats/epin IIL iindPvasaddedd@4nD .of a 5 M
NMR (300, MHz, Methanol-d4, 8): 8.28 (t, 1H,

aqyeou%\]al(%g@oﬁ/.}%)n i@ giys a(c%oudym)uxtuye 7bhig (yeacggp;p mjxtureywgs heated to

ldglz—.i)b wﬁh g%rr%%ov%ﬁ gh% éo §1§r ?mﬁ@éﬁ?sﬁso%ﬁ}og . (Tr%%%t?ngsr%?&{o%

mixtyre s codled 4o fom &:hl)pera]:ur@&nd aputrdlizpd withpPadfdhacéitd)dcidvd give

. VWD 2004/ 072033
@E}%ﬁ%ﬁ&eg%@ cipifpte wassapprtefang the filats wag axtegpted twice
with 8 AT BEYCL, 3 THE vRBits by Eérﬂblﬁe@ alyd anéwq\%%%ﬂﬁo?f%rkd and

-propionitrile To a solution of
copcgiratrskio @[ yEllgvdiobist o This-splid wids pgmhmeﬂ w3th the precipitate and

ol B P RSRG REE Bel eh ec

ovet 10 kiinged)a@o gtddﬁc@%)h@‘(OWQﬁjn@l tzqﬂ/(g ofﬂi{é thfdl c%mpound as a white
¢ipitate was added mol )

SOE@*{ de\Wth@p@ MHh@M!SQJﬂd, 5)1 9135@8 (b |SohH)&3&8&(d UrediHz, 1 H),

502807 5 10 eS 0 GE =S rd M) Gty agsig. 1=

ZH’z,rBHEJ 1 H)ﬂM@LWGHQH&Z]. Hboﬂﬂﬁédoﬁq’}ﬁz! B}PzaquE)d4QJ9L(¥ ek 7
roduce 160 ng (0.48 inmol
H%Zo}é),éf%s(t [Jfﬁﬁizg[ﬁl);@ﬁﬂﬁé& BHY. - 3- (6- met hyl - pyri di n
10 2-yl)-pyrazol-1-yl]-propionitrile as a colorless
solid. 1H NWR (400 Mz, DVMSO-d6, S): 8.04 (s, 1 H,
Exanmyile8, J = 12 Hz, 1 H), 7.39 (d, J =6 Hz, | H),

d = Hz, 1
N—Z—Iyzdcl)'mgy-B-(%-pyr?din—Z-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-
yD-propionic acid (see Example 17 above) in 2 mL DMF was added 14 mg (0.2 mmol)
hydroxylamine hydrochloride, 46 mg (0.12 mmol) of O-(7-azabenzotriazol-1-yl)-
1,1,3,3-tetramethyluronium hexafluorophosphate (HATU), then 0.09 mL (0.5 mmol)
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, §): 11.17 (brs, 1 H), 9.65 (br
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H, 7.05 (s, 1 H, 6.83 (s, 2 H, 597 (s, 2 H, 4.44

(t, J =6 H, 2 H, 3.13 (t, J =6 Hz, 2 H), 2.41 (s,
w@20d407208%: 333 [M+ H +. 15 Exanple 11 3- [ 4-BenEs2004/004049

1, 3]

di oxol -5-yl -3-(6-methyl -pyridin-2-yl)-pyrazol -1-yl]-pr

opylamine To a solutiomddf 130 ng (0.39 nmol) of

s, $H)ﬁ8 bemaoﬁﬁizdwnomma J‘——34(P§z 1P|I) 8.07 (d, J= 8 Hz, 1H),763

b%) razol - - - propionitril
(g 8. "é&geqaue 1607, WHOVBYS (m, .57 (£ OmAS s aded 2 =7 Hz,
ﬁ}. § i)ﬁ +a 2 Msolution of anmmonia in EtOH with
Irring. 3 "this resulting solution was added a
catalytic amount of Raney nickel that was prewashed
W|th Et OH. The m xture was subjected to 40 psi of
n gas vvlth VI gorous stirring for 2 hour s,

2-%"%%0*??@?“1- LRSS Al of 211t

( quayniheaisiof #e titfe ctolftq)dunﬂ ised ez exitidlin Ghafts (a’:} an€ )Wel BB.S
oi | _which was used in the follow ng_ transformtions

(a%%ﬁ%ﬂ?toﬂ‘s%ldﬂ?’?@i"523§ %(ﬁb%quﬁﬁm-ﬁﬂ) pyAzpkrlgulfonic acid

dlﬁfé fide? . :
-Pyridi n-2-yl -4-quinolin-4-yl-pyrazol -1-yl)-propyl
am o T splatigodiiR-(bberab| 113diaxgl-6-41-3 ¥-pyratgl-36§1)-6-bromo-pyridine
(3opvridin-2-vl-4- qui oAyl - 30
(A F i Biimndl e Tabate f Ao ¢ el 2 ok ves atdorng
duﬁeﬂ@tsﬁ}rfﬁrhﬂ%rlrbh e Agi-f]ﬁ? R a3l oy ﬁretlg/!‘alﬂﬁ% '(iBGS Wt P04 mmol)

acrylnitri Et OH was ad (exdess)
angDMAP (110 Ro |TL1P@ |Imritlm¢ Wammdaatﬁﬁ Efa@3 days the swlwntrv@as then

B8R, SRS PR Se B b e

solid evagififoted & fRveEheViDdRO0AsTOROIBralid npaHiGidd B 4048 got Adkh

subjected to 40 psi of hydrogen gas with wgorous

COB{mIr shrpgatographip shisdhetitia eerapoundiasia setlowsalid (12.1 &y &6).

O SHEHRR A B s NGl R BB (e

t i t IAennxmp&)cubehza@ a]dwdoﬁ)ﬁl-yés%s(@bﬂomo%yrﬂifm \’A@ﬁ)—pﬁ@dolbﬂ—
oIIo t.ransf |ons ut. furt
su efirc prd4E W Wtagide trgq@glé‘flméam (#95 mpg, 0cP3
e nlid @‘P“"“ﬂﬁh*?élﬁ‘ﬁpfléﬁ%&?@% 7 nf 4B abadi) ¥OTIRE O 1)
wasrhgatad in alséadefl tube gfi A28 “Chfer bidrhight o’fﬂ[mmactlcarswast ®oled to room

ter@fg%rgt%%%elm Jexgrj}cligé w1%ﬁ_(g %agmatf%glz dlgmﬁr%qyate\] é[)hg qrﬁalnc
la%eti)m?s l(_iged- %\;ﬁﬂbﬂg&)‘; &dd) conBenkfhtdd, Thla-re@ﬂﬁ%g restdhe wis Bbrifibd on
silica gel column with 0-5% Et%AC/CHQClZ to g1ve 4-benzo[1 ,3]dioxol-5-yl-3~(6-vinyl-
pyridin-2-yl)-pyrazole-1-sulfonic acid dimethylamide (183 mg, 99%). 100 mg of this
sulfonic acid dimethylamide (0.25 mmol) was then dissolved 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 heated to reflux for overnight. The reaction was cooled to room
temperature and concentrated. The resulting residue was filtered through a short silica
gel column and washed with THF. The filtrates were concentrated and redissolved in

DMSO. The resulting solution was purified by semi-preparative HPLC to produce the
title compound (30 mg, 41%). MS (ESP") m/z 292.3 (M+1). 'H NMR (300MHz,
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Hz, 1 H, 7.26 (t, J =6
2H), 2.91 10 (m 2H),
+ Exanpl e 13 Ne¢BUS2004/004049

7.87 (m 3H), 7.72 (t, J =7
Hz, 1 H), 4.47 (t, J = 7 Hz,
wQ2@d/0(2083 2H) ; nlz 330.8 [I\/H—|]

[ 4-Benzo [ 1, 3]
di oxol - 5-yl -3-(6-net hyl -pyridin-2-yl)-pyrazol - 1- yI] pr
opyl } - met hanesul fonam dg¢815 To a solution of 135

MEBLRE BT fsad 2908308 9l B M o up o

6.8:'2(6111]3316} 151576(h91/161) 6,05 (@Hmjl,z.om,sm)dded 0.14 nL (1.0
mml ) of triethylamne with stirring, followed by 0.06
nmL (0.8 nmol) of nethanesul fonyl chloride to give a

olution. This yellow solution was stirred at

Bl 40" erature for 2 hours, then concentrated,

2-(4Besaql Shdiokol-MpLHHaNda2d)-P byll?-ifﬁf-étﬁyll j(?/yr/&amcﬁpar atE:3 io})/eA
HPLC H20/acet rile, no buffer; 5% Ac to cCN
over FBATFIOR @ ; é Agpenzeldpiidionql-Sryl-SH-pyazol3ryl:6-vinyl-pyridine

( mﬁgwo@ @oqgé%@'ﬁgaﬁ@hé %%j Qﬂ)Pd@ (g@ﬁ( é@%%) Wm}x% of
MgOH, (SZnL-D and?EtﬁAc (GsnL)whd stirfed7d r¢an telnper&uic')&zund%r 15-|)atmosphere
fglyglg) g%ﬁ ’ga%fqg}_% ’ho%'r g’gh{ {e’sid%g w6aé { re%?%ngqgix? éé&fg ce[libﬁ apd
withdd wh TERMPh&filtdde was concentrated and unﬁed by seml-IpreZpafatwe
Di met hyl -[ 3-(3-pyridin-2-yl -4-qui no I n-4-

HELG icpp@éycq thg itleompourd @@Img,li@%)ofMS(oE *%(n@zjzsmfml) H

iR ootz ROl 87 Ko G osds St 8 Gt 3 o5 ye 1,

2 G pdded a 37 % aqueous
G?OIHEt %Bg?%%ﬁlzgzwgle@\?\n It_Iﬂ 12%5(?%8 followed by a
catal ytic amount of 10% pal | adi um on carbon to give a
bl ack m xture. This m xture was placed under 50 psi
of hydrogen gas and stirred at roomtenperature
Exineplezght, then purged and filtered through a plug of
Celite. The filtrate was concentrated and WO

2-tobenzerhplsioxatfrYisHbowr el 3ad)-6-cyslopuepylinuidine y
o ot ALURe Brisrriff AR biohlide i BB G5 W0 3 g

addexbdlrop@2%to tHe solverioi dflZe ChompPICHR (0. 513/1,80.5 60) @t L 7886 with stirring.

=4 Hz, 1
iR im0 A5 D58 i i i wos

cortithidd (B andadltidial 1.5 Hdlrs. ﬁ}%%ugﬁimsr!)n Wl thidy transtkredfo 9 3ealed
tube together with 4-benzo[1,3]dioxol-5-y1-3-(6-bromo-pyridin-2-y1)-pyrazole-1-
sulfonic acid dimethylamide (100 mg, 0.22 mmol; see Example 19, subpart (a) above)
and tetrakis-(triphenylphosphino)palladium (25 mg, 0.022mmol). The mixture was
heated to 120 °C for 2 hours and allowed to cool to room temperature for overnight
with stirring. The resulting reaction mixture was diluted with EtOAc and washed with
saturated NH4Cl. The orgainc layer was dried over MgSO, and concentrated. The
residue was purified on silica gel column with 5% EtOAc/ CH,Cl, to produce 4-
benzo[1,3]dioxol-5-yl-3-(6-cyclopropyl-pyridin-2-yl)-pyrazole-1-sulfonic acid
dimethylamide (51 mg, 56%). 4-Benzo[1,3]dioxol-5-yl-3-(6-cyclopropyl-pyridin-2-
yl)-pyrazole-1-sulfonic acid 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 resulting solution was then heated to reflux for 2 hours and
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5 (m 5H), 6.68 (dd, J 2 Hz, 5 Hz, 1 H), 3.98 (t, J=

7 Hz, 2 H, 1.99 (t, J 7 Hz, 2 H, 1.87 (s, 6H
wa2@30(2033J= 7 Hz, 2 H; mz: 319 [M+ H +. Exeaps200§004049

4-[3-Pyridin-2-yl-1-(3-pyrrolidin-1-yl-propyl)-1H pyra

zol -4-yl]-quinoline, HO salt 10 To a solution of 50

nmy (0.15 mmol) of 3-(3-pPidin-2-yl-4-quinolin-4-yl

allyveiz8 cobt tM'r&torﬁ dorR iR ré’tﬁkﬂ&d(cfoh%tlk&?eﬁe Th%%sﬁlf\%ﬂ ﬁlté,lréd
above) in was added 138 ng (1 nmol

thmghcmélart@;hoa gehicake apd vashadnwith THIF. Irlmﬂtrmemtmnmated and

t Af t
reifsol00 R BV R P Ao i grostac F L O b bitaipg e
ccfmlbdlmdeéﬂ) mEORTENt mﬁmpam/ma ki ?MQI}JYIHJNMI@ ANz, MeOH-
HPLC (H20/ acetonitrile, 15 no buffer; 5% Ac to 80%
dsp8cN. HPDO7ﬁ5ﬁ&ﬂé§)766(@H@Bu&élédddD069QS$8h@mJ%H)6(n(&

225 8% SRS B AP 20 e <ot vt v
in Et20. The resulting solution was then concentrated

to 11 ng of the title conpound as a pale yellow
Exanple 22" 1 NMR (300 MHz, DMBO-d6, 8): 11.02 (br s, 1

2- -ﬁfﬁzoll[zﬁjtﬂt)%&l%?l( i_ﬁ-pyé‘a:z:gl-S- - -trgtguo(r#{n%x_ﬁpynfingﬁ (1, B
J= TAlsalutidn bf 4-bén2d 1 Bldioxst- 55y1|=B-(6-$rdIﬂo- PridiA-A- Sfl) i)ﬂfrazﬁle-l-

mcfctfg dlmﬁb'ganﬁﬁlﬁ (qu;pg (5%%91%@@1 se&zEmmS:e 1% subi;art @) apve)
mﬁ%ﬁﬂ‘é’ﬂ‘%‘%ﬁ“’é’ﬁ% Aty A R imppydrons Py o
mEpwe$ flushed withunifropémgas 3|11nmes rﬁlogpar powder (02 g, ()Q|9216)mol) was
" (3- d yrazo
AT A T
coofbddtbwilrdorh AethpeThREd &R ex%r'&gtea %1tme&8%éﬂeﬂ'%ﬁlx%%er Té'le ether

ammoni um chl oride in a high-pressure tube was a
exacidves wked WIﬁéEDEé&OﬁIMQZ(Emﬁb ewsk and water lvaed, ¢lent dried over

30 G ke Bl LEF M nat 1RSI O Rbupromon.
deaqm@mypyruaﬂ@mulfaﬁﬂctabidQﬁmeu@mﬂdemoclﬁg)/ustehb@l% GdZow
then_t he vol ume was reduced hal f in vacuo and

fop@y tihgicrude proguck v é@nélsmb\m in FaH(&Q mIpiang arﬁpkm@n@f

NG RIOH 3L B PPl Blhl ekt R AR besfoie
reﬂ@ﬂfb‘r@?é‘m@t R@'ﬁldd?n@@&&h @@ﬂiﬁbﬂtﬁure- 4fd poieenteed 6TH@ret1due fas
ﬁlgggo 4 thro 350 ort sHFcatgle cake an gevoaléll?e% V%Sth %HfF %{12 %IHQQQ lzvtase
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). ).
'H NMR (300MHz, MeOH-d,, 0): 7.94 (t, 1H), 7.73-7.69 (m, 3H), 6.87-6.74 (m, 3H),
5.95 (s, 2H).

Example 23
4-(1-Oxo-1,2-dihydro-isoquinolin-4-yl)-3-pyridin-2-yl-pyrazole-1-sulfonic acid
dimethylamide

To a solution of 55 mg (0.13 mmol) of 4-(1-methoxy-isoquinolin—4-yl)~3-
pyridin-2-yl-pyrazole-1-sulfonic acid dimethylamide (which is prepared by coupling 4-

Bromo-1-methoxyisoquinoline (the title compound of Example I above) with 1-(V,N-
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NVR (300 MHz, DMSO-d6, S): 8.79 (d, J=5 Hz, | H,

8.09 (d, J=4 Hz, 1 H, 803 (s, 1 H, 7.99 (d, J=28
woi2004072633 7.82 (d, J =8 Hz, 1 H), 7.75 (td, BCHU20bK)04049

8 Hz, 1 H, 7.69 (m | H, 7.39 (td, J=1 Hz, 8 Hz, 1

H, 7.28 (d, J =4 H, 1 H, 7.13 (t, J=5 Hz, 1 5 H),

4.56 (t, J=7 Hz, 2 H), -3¢g31 (t, J= 7 Hz, ZIﬂ mz:

di%l@ 1)z quaEﬂoﬁl—%—_p?iii %—’ﬁ-&l—ééazole—#b?romcraglzdo(Fhe tl‘[{ﬁ c)omé) 88? 8f

Exuingplat(d) aboved iss ﬂieu;hm@ mnaiﬁleﬁelq(ﬂeﬂaﬂeﬂ 113 Exﬁili’iple)l(e) above) in 5 mL

i di n- 4-qui nol i n-4-
dW;?éﬁtO#b‘&V%ﬂ%.ﬁ 4%3? g e (sl %@ua%bwéymrmﬁﬂsylsli@e to give
an‘%rgﬁ"%é@olm agded 40y T t‘i‘&e RAachdfte %Q)lewl\tﬁghng overnight,

solution to glveacouymxture hlsreac
wimich tvas ellwaed ‘wemobtb toom tefipel@tuse,tdilusdd with efyylbacetats, ghd washed

Wit 33465 SobTe i BaTS Sl i ALG RN wbGoRaT 1t
r
dﬂ@dt(Nags«a@) %hte?eaeaﬁ&ccﬁa%xﬁrétéa t%'tH@gtlt h%iﬂfgc}xﬁld%% eﬁbx‘;v%ﬁ‘d

precipitate was separated an trat
Wlélmu‘tﬁlml@nptmﬁ@élonlﬁl/wwﬁ[]ﬂﬁfﬁt CH2C12. The organl cs
were conbined and dried (Na2SO4), filtered, and
concentrated to a yellow solid. This solid was
Exgiplendd with the precipitate and purified by
reparative HPLC (H20/acetonitrile, no buffer; 5% AcCN
2- 4ob9w{%émxwevl—&trlﬂwmyyltHiwmmréé-ﬂ)%ﬂgom-@y?hdme

B s P R i L

(0(369 ol nHinhyﬂird'db THE(ﬁnQ? was addk:d"ﬂb a s&r@{of(sbzhl_u'\)ﬂn Hycﬁlde
(0(7125 mxgg& in th;ggroug T@F (51m].|) at &ngf(ea 5 nyauigs, |l1£— 1 H)

b il go g oo S ity Wi
rogxdepberatide, bydrazine (1 5 ml) was added. After another|30 mlglgtzeg 8 glac1al
acblid Hed DTV v denond e et Mmoo 140 Ko i T gy srhe

reé’ctl()ﬁ'\#h)érthéﬂ ddmdenttatéit AYLBRY Addr sl edRYL ﬁ%@ﬂse k)hase HPLC
yl)-propionic acid (see Exanple 17 above) DVF

(afmn@d@mtemraﬂger(thtoglmsqhd idontiftndyds @ﬁﬁ4|=b£nzo[1 3]d10xol -5-y1-5-
iR Sy 3?"—%-%%991011%%’%54%ﬁs;netwmpum

hexaf | uorophosphate (HATU), then 0.09 nL (0.5 mmuol)

30 di i sopropyl ethylam ne to give a yell ow sol ution.
s stirred at roomtenperature for 2 hours and

R SR DR AL BRI DA

pr OdE{IX&l Qveﬁgir(eﬂ 106mTi roahd b6m dlask Weas hddeHSOO efER&simol) of

Sq.n%gl\g’{-qciiﬁrfq)zgﬁllg%@é) %g,yﬁyﬁl-é—yggyrgzﬂglé- l?stl)lclf%)gic a%%d: di%nle'thlyzamide

(which is prepared by coupling 6-iodo-4-aminoquinazoline (the title compound of
Example G above) with 1-(V, 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 septum and flushed with argon.
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
evolution and producing a yellow mixture. This was stirred at ambient temperature for

30 min., then 145 pL (1.26 mmol) of terz-butyl isocyanate was added and the resulting
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WD 2004/ 072033 PCT/ US2004/ 004049 -47 s, 1 H), 8.68
(d, J= 4 Hz, 1 H), 8.40 (d, J= 4 Hz, 1 H), 8.07 (d, J=

wW@2042/0703H), 7.63 (m 4H), 7.38 (d, J = 7 Hz, BCFPS2004/004049

7.08 (m 3 H, 4.57 (t, J =7 H, 2 H, 2.92 (t, IJ=7
Hz, 2 H; mz: 360 [M+ H+ 5 Exanple 19 2-(4-Benzo
[1, 3] dioxol-5-yl-1H pyrakol -3-yl)-6-vinyl-pyridine

mipieRestS o@efmfgﬁﬁ The YeHoFARAUSN Iy dsSuefdfel VARl §3THE glacial
and (b) bel ow )

A@p?éeané Hpe1codqrdiss ﬁ‘dlltléll wncgnt(eaeda r Birrorepifing wiam tratyd )vatroﬁz@zto

0.,.T | ut
eif® E LR B0 P o aTGrered b Boromien Sfr "Bl pen
recnydﬂalltzed (b &h@ol Bivaltf APgive SBEnizX @Bl Bmb], BA0WRY 4L[a (3 ~tert-
250 nmL) was added dinethyl sul farmyl chlorid

b“(‘YﬂzllfVldﬁ)_qm!!%hﬁrﬁJVl)] 3-pytidén-Ryil-anrarele beulfonie acid (dltmﬂmllam

as% QM%{:) &Pﬁlllg%%ch—gg%ua tc%s?e\illé\@iéfea %15&? frgltnéﬁn%;ﬁ‘
heaam NMEiOE‘OﬂMHgaBI\M-ﬂ@L 8.)09I9B€(1H§3§)I, ﬁgsf(}ﬁpfbag Igs &I;I s),
S
3. LD RE T SACE Rl S 1P o B3k K0 708 1 & VAsHo) TSR 7
= gilrzynﬁpgzmm@ EE Mem§ @;94 t6i; §), GOSPRIEN ), 35/, %0% MY

solid
2- (44-Bb@zt@ftaBlﬂyHumbe—qﬁ}mtolﬂd%M/]Fapphdlﬁ-yyl}pﬁammyLsulfysm'c

acifi @i : %’ﬁ nllé? B‘f%ra(iquﬂ dsepgﬂte%ed(ie ¢ e Py andesciipgd pyfxpmple

2 t@';ﬂodluce%’é ﬁt‘%‘écﬁn (iél Z, (?[3@13, 1@ 1@7(8 1H), 9.86
tribut éV|nyI)t|n (295 nmg, nmol
(s,tléi)s é&&l s, (D) %ﬁ WSpﬁHé.ﬁrﬁ-%(@; D3, |7aﬁﬁ (emildm fo!g(t,.f 8 Hz, 1H),

7 5 BT I, T 5L 36, DR 0 e o 107

room t enperature and extracted with CH2C1l2 and
saturated sodi um carbonate. The orgainc |ayer was
28ver MySO4 and concentrated. The resul ting

%ﬂ#@é@féob %ltﬁﬂ'é) 91 lﬁlﬂjr fZ019F i’l) q(%lmazolmet h 0-5%

4- bél?mw@olutﬁjrdmfd)(b gfa51 §0.4Bmirol Vo ity {4-oro- qu1naztc1>hfl- -yl?_j -3-
oAb R R 5 LR S
chibr&%tiBYd @ﬂi‘nq_'oh(tﬁ é%%vm&lg@%ﬁlgx_ﬁ? pﬁtﬁﬂdﬁv’gﬁﬁﬂ with 1-

m xture of nm.) an |on
(Ng¥- dm@&yl)mlf&nmx 3 din-2-yhpyravate-4tideic adid(the dtleborpeund

orB bl B REA B a B BT e T soverin 4

miC eet@itril@ireslhighiReds@BUhBd Wk dR1SH @Ll@ HB%1 Kidih6!) @brpholine to
t hrough a short ‘silica
give a colorless solution. The tube was capped and the solution heated to 85 °C with

stirring for three hours. The resulting solution was cooled, concentrated, and the
residue brought up in ethyl acetate. This was washed with a 5% citric acid solution,
then brine, and dried (Na;SOy), filtered and concentrated to form 4-(4-morpholin-4-yl-
quinazolin-6-yl)-3-pyridin-2-yl-pyrazole-1-sulfonic acid dimethylamide (0.14 gram,
0.39 mmol, 70%), which was used in the next step without further purification; m/z:
466 (M+1)".

4-(4-Morpholin-4-yl-quinazolin-6-yl)-3-pyridin-2-yl-pyrazole-1-sulfonic acid
dimethylamide was then deprotected in the same manner as described in Example 2 to
produce the title compound. 'H-NMR (300 MHz, CDCl3, 8): 8.79 (s, 1H), 8.67 (d, ] =
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30 gel colum and washed with THF. The filtrates were

concentrated and redissolved in DWVMSO The resulting
wa@el7wes was purified by sem -preparative HPLECT/0S2004/004049

produce the title conmpound (30 ng, 41%. M5 (ESP) m z

292.3 (M+1l). rH NVR (300MHz, WD 2004/072033

PCT/ US2004/ 004049 -48 MsZXH-d4, 8): 8.30 (t, 1H)

4 ﬁg IH-)H)I 99§d9ﬁ— b%{ﬁ) %r% 7.99 f&glf{gl_bétf%idog ?gié,%d% ]1@8 6’276 (s,

1H)s7 6Q}€t)d JE(ZaHpJ $H20119), 740 (d, J = 8 Hz, 1H), 7.27 (m, 1H), 3.78 (m, 4H),

3?}@? ﬁj‘s?%iﬁgghg gﬁm -5-yl - 1H pyrazol - 3-yl ) - 6- et hyl - py

2- (4-benzo[ 1, 3] di oxol -5-yl - 1H pyrazol - 3-yl ) - 6-vi nyl - py
ridine ( 20 ng, 0.069 mmol; see Exanple 19 above) and
Example270% 50 ng) in a mixture of I\/EO—I(SinL) and

e SN I SR Bl ot W A i
vas Td 4 stiiesh & f30thg P01h nndPpbf 4-4 -GHIBR) @ﬁlﬁaﬂe@m\t@?ﬁ% yridin-

with THF. The filtrate was concentrated and puri
2-yypgasple-prselfaniseriddimpfhytamide (rlaal iscorepased by b@lphng 4~chloro-

R R o T sy AN

dllﬁefhﬁl)(sdlfaﬂnb&'L-S f)yﬁ&m(liyl -Bythzole--tfordc 8id (ibR, tltﬁldbm ufd of
3. 11 H, 1.43 (t, 3H),. 15 Exanple 5
Exgm(pjfe g)é}] glbm{elngt]%e same manner as described in Example l(e) above) in 5 mL

toﬂbﬁ’é(ﬁ’il amph krésbﬁr@ﬂ%&s aqd¥d 99 L%Fqg%g%%w' 58 yne A

sol ut'i on“of cycl opropyl nagnesi rom de (0.5
méthoxybBnzehbowesic aaudg 80 ndy (OpHsi remol)Goltit Kzst())lg,,mmm 0§ (0.022
th stirrjing

Zn%ﬁ@%ﬁﬁ‘ﬁ%?@é&%ﬁdg@?ﬂﬁ@%l' g lhiag VeasraR segtion.
THeQEH8 5 Peshal waﬁl R86h, 2 T,%gealaﬁa tﬂ@s%mﬁtﬂeatéa% ﬁ@é °*@With stirring

addi tional 1.5 hours. e suspensi on was
OVETREIYS @h? eultinganixbut wds coalbd dilotpdtwigh et\hlyl etcetate washed with

d
RGP Bt Phit S8l ey g fgh %%O‘So‘\ﬁé“)‘iew-z
coBERitrdnp E@nﬂzﬂmwhwdxy(;ﬁbanzmuﬁmzolﬁp 3-pyr1d1n— ~yl-
tetrakis-(triphenyl phosphi no)pal | adi um
DYDOIEAITRETGNIS T Aot ylaeidedd 00 e Bddenmeb 7720 Wbietowagused in

thd 0% Ste g‘%ﬁth%'u ?ﬁﬁ%é&ﬁ%ﬁgn%&er?% 2 nerat ure for

over ni g reaction
mi xt4u[r4e(4\AMsthdKy-lphadyl}wﬁlhaﬁﬂﬂo@yﬂmdpymﬁﬂedylmyfrahzole-1 sulfonic

%gc%%%%gﬁa&n g‘?ygé H}e-prgllggﬁ)r egc?elﬁlgﬁ t]!lg g/a%{e 1\1A1Iaaﬁc’1le(1:'i gls Sgscggeec{ in Example
2 to produce the title compound. 'H-NMR (300 MHz, DMSO-dg, 8): 8.84 (d, /=1 Hg,
1H), 8.67 (dd, J=2 Hz, 4 Hz, 1H), 8.25 (d, /=2 Hz, 1H), 7.98 (d, J = 8 Hz, 2H), 7.92
(d, J=9 Hz, 1H), 7.86 (dt, J=2 Hz, 9 Hz, 1H), 7.76 (d, 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, ] = 8 Hz, 2H), 4.05 (s,
3H); m/z: 380 (M+1)".

Example 28
5-Methyl-thiophene-2-carboxylic 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-
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resi due was purified on silica gel colum with 5%

Et OAc/ CH2Cl1l2 to produce 4-
whewzofb38] di oxol - 5-yl -3-(6-cycl opropyl - pyri di PERUF10D4/@04049

yrazol e-l1-sul fonic acid 30 di nethyl am de (51 ng, 56%.

4- Benzo[ 1, 3] di oxol - 5-yl - 3- (6-cycl opropyl - pyri di n- 2-

yl ) -pyrazol e-1-sul fonic -8 d di met hyl am de (50 ng, 0. 12
aniRBglin NR%in t T

anddldét o (&t‘tﬁ@ 5&1% %%b&grg% dlﬂl?%lr’]np‘g@ & a%f)@e)q’?lﬁh H@g{"vl ?%%} yl)-
sulfamwlr?» was dinctebipyrTdedennonic nglds(ﬁlelmlemwmmsndl h&Rxample 1(d)

1838 B Ba) Gt oS Serbrt i Hsaibe's) ol oo was

addedrp28ahlu (20 attol} eiekylhhieethen DNeng @56 mlmé‘ﬂhi}ﬂ%ﬁﬂne-z-
through a short silica gel cake and washed w th THF.

capmyt ¢hletide ©Oakawod Bredustss Hice Wesi€olumbipnsSQ) wish stimin@vs@ive a

yeglg{év sﬂtg?‘l{tiogm' CI%H \Q%UIIE te?%gir%ﬁfxe@%%%éﬁt\@e? E@f&,ﬁ}lﬁ&%&%&@ ethyl
acétlktbel )Nashdd vNNRlNMH‘!ZheM@t éi)hdfbn df)01tr18 adid, ﬂxgrcl) biéih% 1The

OI‘%QﬁlC B];q)se V@s @ye@ ﬁltere‘q_ﬂnd egmgergraged(tﬁ]fomn ﬁbmethylg,t@cmhqqe-Z-
H&?’ﬁwcld ]f6 %17 dﬁngtﬁylgﬁl?amm-py@ml ﬁ 1%? pgra%]l AP ?ﬂ quLazohn—4-

ylHamide| a Seljdw ddtidp ywhacholasusgd jn thetnekf dtepowiiheitfyatthdyyputisication;

f
m% %&1@%? g}hfgxgl 5-yl -3-(6-brono-pyridin-2-yl)-pyraz .
ol e- ﬂ-MeﬂWI-ftﬁ’iB Een%@ Qargb}{%tc%idet@ (@an(ﬂe 318@&&1%19?’135-pmin'-2-y1-

see Exanp , part above)
1H'pmzds4rb’f)ohmad0ﬁ1h-éfbdbamdeaﬁa§ tb@ﬁdlepnqpct&d 817thmsmin)a manner as

AR R bl 26 ailp 15l Siritmt M B96 387 Ditso-

dé,a&)d@dsd(@ nme sr@a(aul.paazrnzxulﬂze 18 .gh (vgs- et ed), 1801 BQ, 11),
r 4 hours was 15 cool ed down to room

3 Clotrmcls 408 (bt Tk 8 S 11EL SORYLEr Ry, AR, 7.76 (& =
E
2 YR8y 7 SaRe IS ke, Bt 7300 aRS S92 086, 48b ol HI A g,

m/andlcviteHltrated to give crude

4- benzo[ 1, 3] di oxol -5-yl-3-(6-trifluoronethyl -

pyridin-2-yl)-pyrazole- 1-sulfonic acid dinethylam de
E ehy) as a bright yellow foam The crude produce

n dissolved in EtOH (10 nL) and a sol ution of

“ Meﬂhamhlenyllﬂl&s ~28¢in-2-yHIH-ppnzetidai)-quinazslhndyijon

xture was then heated to reflux for overnight,

to roomtenperature, and concentrated. The

resi e sofutioh@red WOl q.
i oo S0 Y R Rl R 8
pyad@l-%hpx@mlvéosulf@nmm@ dimtﬂpdmmfdr: éuthish is prepared by coupling 6-

T T cﬁlﬁ{a%'éfme (the tL’t% compound of Example G above) with 1-(V, N-
dimethyl)-sulfamoyl-3-pyridin-2-yl-pyrazole-4-boronic acid (the title compound of

m

Example 1(d) above) in the same manner as described in Example 1(e) above), 0.16 mL
(1.3 mmol) p-anisaldehyde, and 53 mg (0.4 mmol) 1,3-dimethylimidazolium
methanesulfonate (Fluka) in dioxane under argon was added 53 mg (1.3 mmol) of a
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 1IN NaOH, a 5% solution of citric acid,

then brine, and dried (Na>SOy). Filtration and evaporation gave a yellow residue,
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15

produce the title conpound (65 ng, 52% for 2 steps).

M5 (ESP) mz 334.2 (Mtl). ). 25 IH NVR (300MHz,
wok@Hot33 b): 7.94 (t, 1H), 7.73-7.69 (m 3H), PCT/US2004/004049

6.87-6.74 (m 3H), 5.95 (s, 2H). Exanple 23

4- (1- Oxo-1, 2-di hydro-i soqui nol i n-4-yl)-3-pyridin-2-yl -

pyrazol e-1-sul foni c aci d¢5430 di net hyl am de To a

) w§1@h htals @ébrsag‘taméed@o&%ﬂila%om%&r f%fsglve 276 mg (0.5 mmol, 45%) of 4-[4-

4-(1 nethoxy i soqui nol i n-4-yl)
(4ppethaxyrbenaphl)myprinazolie-634btplyoidine2-at puradoleet-sufoaiv abid

| 4-
dlﬁl FHT ?ﬁng}’a e&ﬁe&%}%f%? I 0 SW{M@]:orrpound of
Ex - i -pyrazole-1-su
£ C?_;Yﬁjségoéiomdrbgdﬁdz&ﬁ) alulhhkd}inVQy@ CN49diR B3 -pyrazole-1-sulfonic

acy] drmehplgmislg vrag s deprggetediinthe sgne pannerals destribed emExample

RN e e

1¥D), Ri64 (d,my— ades, api)} 8.29 @1 vias? aegled), 8. B7(dni=(8218 ZH)WP% (d J=
é ﬁ%ﬁ i odot r i met hyl silane to give an orange
9 41 Utk 8132 (I‘FhéHt)se7aZ% (b ReuHd) e HedredHe.d H@ 1d0,7.30 (4, J
._gq;h ty,
to f %%?r:?trlc;g er at riBga%’ljl utéé_gjbﬁyh%ﬁ :}’hgv@gat e, ﬁ\gﬂc}
washed with 10% ag. sodlun1th|osulfate wat er, and
(neoissprimonidelised Bafarelondin Pk wereeensred inispiagalogous
m&ﬁ@%@cﬁ&dﬁn%ﬁé ﬂn@tﬂo&@éﬂcﬂexamﬂl&%‘bvé U’Fﬁwlé alzd ass

purification; . 10 Exanple enzo
sppatrogFondi dpkbt @egpl comptouncﬂsl axo nm:ﬂmieldyh tlfe table (note that “n/a”

z br onps di A sol ution of

m@ %ésﬁ@ F]%H\é} éa%%ﬁ o av"flﬂa@,e(%) ﬂ}agﬁ?}pﬁwnr i n-2-yl)-ethan
one (0.359 mmol) in anhydrous THE (5 nlL) was added to
a slurry of sodiumhydride (0.725 mmol) in anhydrous
THE (5 nL) at RT. After 5 mnutes, N 15
trifluoroacetylimdazole (0.395 nmol) was added. After
an additional 30 mnutes at roomtenperature,
hydrazine (1.5 inL) was added. After another 30
m nutes, glacial acetic acid (10 nL) was added and
the reaction warnmed to 100 C for 1 hour. The reaction
was then concentrated in vacuo and purified via
reverse phase HPLC (acetonitrile-water gradient) to
give a solid identified as
2-(4-benzo[ 1, 3] di oxol -5-yl -5 20
trifluoronethyl-IH pyrazol -3-yl)-6-brono-pyridine: M5
(ESP+) 411.9 (M1).




Exanpl e 25
1-tert-Butyl

-3-[6-(3-pyridin-2-yl-IH pyrazol

-4-yl)-qui

wmamalo7ae33l- yl ] -urea To an oven-dried 100l r oRETUS2004/004049

bottom fl ask was added 500 ng (1.26 mmol)
4- (4-am no- qui nazol i n- 6-yl ) -3-pyridin-2-yl -
sul fonic acid di met hyls

of 25

pyrazol e- 1-

am de (which is prepared by

coupl i ng 6-iodo-4-am noqui nazoline (the title conmpound

J:yfapml e thn\/p\ With

Example

di n-2-yl -

104ﬂNN- di m%) sul farmyl n‘é%l ot e

he title co
in t+thao sahe—hat

aahe i

1La\

a

OSynthetic
) Method

Ex. 30

as- PIQQF‘LI hod | A l:vnrrp

above), the fl k capped with a rubber se

flushed with ar 30 To th| was adde
1.2

W th stirringt
vbais's (adwe@n-zm il " 8 J g

(1.5 mol ,
dintdoxkpiezalir e1 b (AVAS 63zl THEH1 R
g@@‘?yglaﬁ?témpﬁr 61 ﬂrH)W4,37tth$E7ﬁé52+h) $30@
tent butyl isoc ana‘IHZWHS saxbded/ em ez ez, I
2004/ 072033 PCT/ US2004/ 2940d8(s, 3HHL i xt ur ¢
overni ght. The lyel |l ow reacti on was quenchjg
0.5 nL glacial | AcOH and the col orl ess sol

i 7§zv mﬁ

ﬁéﬁ% Ao

C—="c7
bt um and
5mL dry DMWH
t hen 60 H
m neral oil
nd produci n
egf2 [M+H]+
p i nnol ) of
esul ting WO
b stirred

;d w th abou
uti on

_)

ﬂ

g
)

%x. 10, 11,
and 13

Ex. 31

concentrated. The residue was treated w't
give a light briown solid. This was filterg¢

washed wi th watier, Lr-dried, .t
T U Ay,
fPariqiz-2=yt-
Byt ey 1qtg7m%;(zd e AL
ci 114 s1ed By mld’@tﬂSﬁHz‘;
d'ﬂ“?qs‘?’éec?i"Pc’Sﬁm i Iafg/(tcwgsufgj mw\égze(soM)a?gD@
chloroform/ hexane. (dLH=RVR, { BORHYHz, DM
9.95 (1H, s), 993 (1H, s), 8.83 (1H s),
s), 8.70 (1H, s 850(1H; d, J= 4 Hz),

%

recrystalliz

7.93 (1H

h H2O to
ed of f,
8{mol, 94%
D

Ybs pM+@zol
sol i dWX@r ay
i from
50-d6, S):
8.73 (1H;
t

b}
o 4 [
f®

d

eEx. 10, 11,
and 13

Ex. 32

i 1 ALl 7 00 1 Lo\ 2 =74 (1
J= U J r. rr \7

(1H m . 2.94 (FH s). 1.36 (OH &): mz |
10

4-[4-(3-tent-Bu g; -NM%fsgﬂjvngégMggom %4
2434 pRMin 32N §2-1F otf <fsom)07 9@@ 9= @'eri
depeRiRrs-Aflethill- (N =SEME 1ARNT8I(1dAS= 85 Cs Hb
2 tH-pprageldes-t h

CDC13uir8lne 10. 1
8.60 (br s, 2H)

J= 8 Hz, 1H),
1.54 (s, 9H);

O1H)s7.28l(d) J =9 HBG1H)(B13 GH)= 5
Hz71H)34.865(t, J2H) Hz, 2He 8. 14, JVE
7.43 (d, JZHg 3, | H, 7.1
mz 388 [ MtH] +. 15 Exanpl e

eH), 716b em CIefosenet, J1=HrHsHVRH(zJ§

a W N} 1
o R L P

195 [ M+H] +.

]-S-pyridiH
i de was t hen

oéawnpl

81 (s, 1H)

, 7.60 (t,
E%(m 1H),

€Ex. 10, 11,
and 16

Ex. 33

"H-NMR (300 MHz, DMSO-dg, 5): 11.50
(br s, 1H), 8.54 (d, J = 4 Hz, 1H), 8.24 (s,
1H); 7.89 (tt, J = 2 Hz, 8 Hz, 1H), 7.70 (d,
J=7Hz, 1H), 7.41 (t, J = 6 Hz, 1H), 7.28
(dd, J =1 Hz, 5 Hz, 2H), 6.85 (dd, J =1

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

2-[4-(4-Methoxy-
phenyl)-1H-pyrazol-3-
yl]-pyridine

252 [M+H]+

Ex.1and 2




4- Mor phol i n-4-yl

i nazol i ne

pyri di n-2-yl

-6-(3-pyridin-2-yl

(which is prepared by coupling 4- 20

chl or o- 6-i odo- q

ui nazgbt ne (Davos Chemi ca

-1H pyrazol
To a solution of 0.2 gram (0.48 nmmol ) of
wd2{o4AtBodr o- qui nazol i n-6-yl)-3
-pyrazol e-1-sul fonic acid dinethylam de

PCT/US2004

Cor p.

-4-y1)-qu

/004049

Upper

-Ex. 34

Saddl e RIver,
(N, N-di net hyl) -
onic acid (the
in t he sane na

§FI§§§>§?& r||

or ut
solutlon %eate
hours. The res

concentrat ed,
acetate. This

solution — ther

(

W th I-

sul fanmoyl - 3-pyridin-2-yl-p
title conpound of Exanple
ner as described in Exanpl

1H—NMRQ30(IMHZ IDMEO-84, &S 3813801
&, B J rarth o), 886 1{to/ = ¢
i oz THYT B8 (= bld), Re88 (o aheti3d
t o (85/ T8 Wizt ). 2B2%(si TH)i ng

Iting solution was cool ed,
nd the residue brought up
s washed with a 5%citric

brine,

1(d) above)
1(e) above
ube was

b e

for three

a)

-

i n ethyl
acid
filtered

yrazol e- 4- bgr

)

Ex.1and 2

Ex. 35

and concentr at ¢
qui nazol i n- 6-yl
aci d di met hyl anj
was used in thsg
pSHa-Pyridatd-yn H-

Pyrazol-HtyD)-pbidsin-A-
r azol ¥amingul f on
deprotected in

2 to produce t
CDC13, 8): 8.79
PCT/ US2004/ 0040

dto forn14 (4 nnrphol|n 4
) - 3- pyrldln yrazole-

i e
L e

) g i %

)Vz’r d” M%&M
UQ&$E HEd@, Ya§
t he samempn@e(br@szm))escrl b
he title conpound. 1H NWR

(s, 1H), 8.67 (d, J WO
49 -52 4 Hz, 1H), 7.99 (d

yl -
1-sul fonic
709, whid

i 88t IEHIF - |
t hen

ed i n Exanpl
300 Mz
5004/072033
J =09 H,

)Ex. 1and 2

e

Ex. 36

TH), 7.89 (s, 1
(s, 1H), 7.60
8 Hz, | H), 7.27
mz 359 [ MkH] +.

4y ﬁﬁ%ﬁ&?@l Ph

byrﬂh’“— pyfol-
%gﬁmmmeqw
2 yI pyrazol e-|

prepared by cou
(Davos Chemi cal

M, 7.84 (dd, J = 2 Hz, 9
(td, J= 2 Hz, 8 Hz, | H),
(m I'H), 378(m 4H)

:g—gg dpﬂ
Q4ﬁz

nﬂzOﬂH)nrfw £H9MH5 gn (s,
-sulfonlaﬂa@eﬂ@dmﬂethylam
pling 4-chloro- 6-iodo-qu
Corp., Upper Saddle River

i

T TR 7
7.40 (d, J
3.73 (m 4H)

pyr azol

43smyla) Of

hazol | ne
NJ) with

v

y

_4_y

de (which i9

Ex.1and 2

Ex. 37

id (the titleg
sane manner
t ol uene |

0.65 mmol, 1.5
2-[4-(3,4-Dimethoxy-
phenyl)-1H-pyrazol-3-
yll-pyridine

lluy'{ -3~ p_y—'rl eH+r—2- _y+ pytr&azo
compound of Exanple 1(d)
as described in Exanple 1
n a hi gh- pressure tube was
"reJMIR(300 MKz, CDCls, 5): 11.35 (br s,
1H), 8.65 (d, J = 4 Hz, 1H), 7.66 (s, 1H),
7.60 (t, J =7 Hz, 1H), 7.41 (d, J = 8 Hz,
1H), 7.28 (m, 1H), 6.95 (m, 3H), 3.94 (s,
3H), 3.83 (s, 3H).

above) in
e) above) i

282 [M+H]+

h
€ ‘:l' ouUT oty

added 99 ng

n

Ex.1and 2




met hoxybenzeneboronic acid, 90 ng (0.65 nmmol) solid
K2C03, and 25 ng (0.022 mmol, 5 nol%

W edonakiosy t ri phenyl - phosphi ne) pal |l adi um (0) tRCUS®0H004049
yel |l ow sol ution. 15 The tube was flushed with argon,
capped and the solution heated to 100 Cwith stirring
overnight. The resultigg m xture was cool ed, diluted

ith ethyl acetate, washed with 1N NaOH, a 5%citric

cid solution, then brine, and dried (hb28¢n),
fliltered and concentrated to form

- [ 4- (4- met hoxy- phenyl ) - qui nazol i n-6-yl ]-34{pyridin-2-y

pyrazole | - sul'fHoMR(38¢ MilizaC D@, 3y I8®0i(dle/ | 160 ny,

. 3_5?1;3 o GHAL WHirEhias Sithed, iH), 201 BHenext st ep

-Xsy AN et Fi(.iJcat HorHaxpH), 7481, |\7H81 ) 261 AM*Hl+ | Ex.1and 2

[ thhoxy phéﬁ??ﬁlaﬁﬁﬁaﬂﬁh?ﬂQﬁWﬂﬁ)

-pyrldln 2-yl - pyrazol e- (d J =& 17 ik ¢ aC|d

i met hyl am de wag then deprotected in the same nmanner

S descrlbed in Exanple 2 to produce the gitle

onpound. H-NN@ (300 MHz, DWMSO- d6, 6) 8.84 (d, J=1

,1I—|),867(dd,J:2HZ 4 Hz, 1H),|8. 25 (d, J
2Hz,1H),798(d J 8Hz 2H), 7.92|25 (d, J= 9

, 1H), 7.86 (d 6 (d, J=1
. 1H), 7.55 (tP;i0E ( M )agHi Zbr 132 (d, J= 8
| damefold (9 61 Gl7 12H), 4. 05
Ex. 39 214 et é

X 39 (IsphenydfAH-pyFazol-33BHH ’35 (tE%a@MZ% @(td 252 [M+H]+ | Ex.1and?2
- Met Biypyrid bophenef 1ﬂarn@2<yhyooaqa =8 Hz,
[|6- (3- pyri di n- 2- yiH),Je-é7(y wazniz, 4HY I6)o4 (dd, J =2
ui nazol i n-4-yl ]t am déz, BdHza18pBas(waHpPf 200 ng (0.5
') of 4-(4-am no-quinazolin-6-yl)-3-pyrijdin-
-yI-pyrazoIe-l-:quonlc acid dlnethylan1de (which is

i

eparet—by —coupring6-todo=4—"WO2004/ 06720633
CT/ US2004/ 00404p -53 ami noqui nazoline (the title
clonpound of Exanple G above) with 1-(N, N-dijnet hyl) -
sul f anmoyl - 3- pyridin 2-yl - pyrazol e-4-boroni ¢ acid (the

e Mo R
1,4dio m 411
an. mggon :a;aggd Q(a. 29, e (t @a)mmm 8.84 LAy %ﬁ&&%‘%l‘f Ex.1and2
tthen 9pyridine( 0. 6 MbHE, 5T, 2H), a2RéndHR 5 car bonyl
chl ori de (Qakwood Products, Inc., West Cblqnbia, SO
ith stirring tojgive a yellow solution. This was
heated to refl ux{overnight, then cool ed, dijluted with

Ex. 40

ethyl acetate i [N NaCOH, then g 5%
splution of citr{c acid, then brine. The arganic
phase was dri ed, filtered and concentrated|to form

5 met hyl -t hi OpheL'ﬁN%nR (300 MHz, DMSO-ds, 8): 9.20 (d,

J=4Hz, 1H), 8.46 (s, 1H),8.39(d, /=8

2-(3-Pyridin-2-yl-4-  |Hz, 1H), 8.17 (br s, 2H), 8.10 (d, J =5 Hz,

quinolin-4-yl-pyrazol-1- | 1H), 8.06 (t, /=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,

1H),7.26 (t, J=6 Hz, 1H), 4.66 (t, J=7
Hz, 2H), 3.45 (t, J = 7 Hz, 2H). .

Ex. 41




Ex. 42

car boxylic aci
[ 6-(1-di et hyl

WO 2@uiorazdl i n-4 10 yl]-am de,

d

sul fanoyl - 3- pyri di n- 2-yl

- 1H pyrazol
a yellow solid, mI/TR20086804049

-4-yl

used in the next step without further purification;

rn/z:
[ 6- (1-dimethyl
1H pyrazol
deprotected in
Exanple 2 to

N-2:(3-Ryridin-2-¥1-4+)

q@nain-4¢yhpyraad)-1-
7. 88)-¢ tﬂtyl] J=
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-4-\l')-qui nazolin-4-yl]-am de jvas then
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77. 8Xd( o 8 HA) 1H)77.82(t( b 7 Biz,
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Ex. 43
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ow m xture. This mxture W
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acetate. The o
h IN NaOH a 5% solution o

9 ﬂMRQ%dW?@@ s 8.6Y [Pl L
049 -54y msﬁiwm)qr ecryst
r to give 276 ng (0.5 nmmol

zoyl ) -qui nazolin-6-yl]-3-p
nic acid dinethylam de as

"RODALHT

As heated t
[0 i ce-wat el
rgani c | aye
f citric aci
bn and
@Illzed rom
45% of

yridin-2-yl
fine, pale

1Py

Ex. 45

yettowcrystal
enzoyl ) - qui naz
-pyridin-2-yl

3-(3-Pyridin-2-yl-1H-
pyrazol-4-yl)-benzoic
acid

-lpyrazol e-1-sul fonic

of =40 FAALg4] L
STz o916 1 iviFL]

olin-6-yl] -3

"H-NMR (300 MHz, DMSO-dg, 5): 12.87
(brs, 1H), 8.46 (br s, 1H), 7.86 (t, J=4
Hz, 2H), 7.73 (m, 3H), 7.52 (dd, J = 2 Hz,
6 Hz, 1H), 7.33 (m, 1H), 7.22 (t, J = 4 Hz,
1H);

A | . | L4
A=14= (@

N, R N P o
VELUTIURY=D

266 [M+H]+

Ex. 6, 11,
and 13

Ex.1and 2

Ex.1and 2

Ex. 1 and 2




5 acid di nmethyl ami de was then deprotected in the sane
manner as described in Exanple 2 to produce the title
w@oeospomeds ' H- NVR (300 MHz, DVBO d6, 8): 8. 86 Pdr/us2002004049

Hz, 1 H), 864 (d, J =4Hz, 1H, 8.29 (d, J =2 Hz,
1H, 810 (d, J =8 Hz, 2H), 7.96 (d, J =9 Hz, | H),
7.82 (m I H, 7.72-69 J=1 Hz, | H, 7.51 (tt, J= 2
Hz, 8 Hz, | H, 7.30 (d, J =8 Hz, 1H), (7.19 (m 1H),
7.13 (d, J = 8|Hz, 2H), 4.15 (s, 3H); mz: 408 [M1]}.
10 The conpounds listed in the follow ng jtable were
prepared in anjanal ogous manner as descrfi bed in the

diplas (soemez, CHog, MR 5816 dYass

Ex. 46 Zgé-égv%@%@@?fé atm),@fefzt(hesm 7cammoaz)nlm)ds.5g(re, i Wﬂ AN B 1and 2

bt & A3 (B Ha, N, 646 és. £ Bal Bta | B
are r? t aval | alpl eHE.GH) BI&McAMp@0Ats) 2H)L5 WO
2004/ 072033 PCl/ US2004/ 004049 -55 Exanplle Corrpound
Name ' H-NVR Mags Spec. (miz) Synthetic Nethod 'H NMR
(CDCI'3, 300 Mz, S) 8.86 (s, 1 H), 8.46 (Is, 1 H), 8.11
m Q Hz H, 776 (d_J =8 Hz Il 784

]l = H) .
=8 Hz, 2H), | Ex. 30 N-[3-(3-Pyridin-2-lyl-4- 7.42
(t J=8H, 1H, 7.34(t, J =7 He,
qui nol i n-4-yl -pyrazol -1- 372 [ M+H + Ex. 10, 11,
yl') - propyl | - acetammeesch Mz, cDCR%)(th.50dbr,(6 Hz, 1 H)
ey a7 | 7-248(2,S-Pinydroh , |angl 8165 (s,6H), 7.424m, BHEHy.50 n37 (t, J =
' HienzaRidin-5-31)-38- t1H)J73:1(V JHD H2 1), 6B8R02J €@, | J264 [MHHE+ '(Ex.1and2
Hbrrazol BHyl-pyridigey | (Hz, 18)}4$.78 (WWQ%@@’ NHAz. |CDCI 3, S):
8.88 (s, N[3(3- )&??@J)ﬂa‘llLZT)I—I) 8.42 (s, 1 H),
8.14 (d, J = 5|Hz, 1 H, Ex. 31
qui nol i n-4-yl -pyrazol-1- 7.78 (d, J =8 Hz, 1 H, 7.67
(t, J =7 Hz, Bx. 10, 11, 2H), 7.46 (m 1 H), 7.36

(m 3H), 7. 13 s, 408 [M+tH + YO propyl ]- Jand 13
met hanesul fonarfide 1 H), 5.20 (s, 1 H), 445 (t, J =7
l_lza 2l_|)a

'H-NMR (300 MHz, DMSO-dg, 5): 11.03

(br s, 1H), 8.54 (br s, 1H), 7.76 (m, 4H),

760 (t, J = 2 Hz, 1H), 7.50 (d, J= 0 Hz, | 20° IM+HI+ | Bx.1and 2
1H), 7.33 (m, 1H), 6.94 (m, 1H).

5-(3-Pyridin~2-yl-1H-
pyrazol-4-yl)-
benzo[dlisoxazole

Ex. 48

Data for free base: "H-NMR (400 MHz,
. DMSO-dg, 5): 8.04 (s, 1H), 7.61 (t, J = 12
Edo |oaBenzoll SIdOXOFS 1 1) 739 (d, J = 6 Hz, 1H), 7.20 (d, J
x. 49 - \yI-3-(6-methyl-pyridin-2-1 " 'g'\i7 4y 7,05 (s, 1H), 6.83 (s, 2H), | 333 [M+H]+.
y)-pyrazotd-yll g 7' o1y 4.44 (t, J = 6 Hz, 2H), 3.13 (t,
propionitrile J=6 Hz, 2H), 2.96 (s, 3H).
Regiochemistry assigned by 2D-NMR.

Ex. 10 and
1"




Ex. 50

Hz, 2H), 2.97 (s, 3H), 2.30
"H NVR (300 MHz, DMBO d6,
1 H, 809 (d J =4 Hz,
-yl-1-[2- 8.03 (s, 1 H,
Ex. 32 (1 Htetrazol -5-
7.75 6bd, J = 2 Hz, 8
1 Hpyrazol-4-yl)- 1 H),
1 Hz, q'

8 Hz, and 16 ui

( H, 7.13 (t, J 5

J Hz, 2 3.3 2

ﬁ qg) 3 "HW‘%@OOMH G 1 J

g [ 5} o--y {%4|—12 7@(m

} t r| _%

Z

Hngsulg% ng;l-'l'} ; )d
685(dd J:I H25Hz,2H)

5 ) ) )
(;H) . V\D 2004/ 072033 PCT/ US2004/ 004049 -56
Miz_DMSO-d6_ S)- 13 3 (b Fx_ 34

7.9
yl)-
|_|Zl
7.69
ol | ne

EII

tJ“

H

2

(aq, J
S): 8.79
9 (d, J =8
ethyl]- (d,
369 [ MkH] +
(m 1H),
1 H, 7.28
H, 4.56 (t,
NVR (300

(br s, I H),

hezll’]‘%{_sl[%l’ll]t
ine J =7
dd, J 1 Hz,

3.74 (s,
1H NMVR (300

1 H), PCT/US2004/004049

Ex. 10, 11,
and 13

Ex. 51

2- Chl or o- 5- (3 p)Lrldln 2- yl -
8.70(t,

1 H pyrazol -
1H, 836 (t, J =
1 H, 8.08

ridine Hz
DM$O-dsg400MHz| S)B.24 1,
c@%m@m@ﬂggng,{dg 8

; z H 893(d
R

. J:2H28
Hz,lH) 7.21(m 1 H),

6.
br s, 2H). 'H NWVR (300 Mz

J 4 Hz,

Ex. 5

Ex. 52

36 Z, 4- Di net hoxy-5-(3- (br
Hz, I H), 8.20 (t, J

"H-NMR (300 MHz, CDClg, 8): 7.61 (s,

1H), 7.50 (q, J =6 Hz, 15 Hz, 1H), 7.11

(m, 2H), 6.77 (s, 1H), 6.75 (s, 2H), 5.95 (s,

2H), 5 18 (s, 2H), 2.60 (s, 3H); m/z: 319

[M+H]". Regiochemistry assigned by 2D-
NMR.

[4-Benzo[1,3]dioxol-5-yl-
3-(6-methyl-pyridin-2-
yi)-pyrazol-1-yl]-
acetonitrile

319 [M+H]+

Ex. 6

Ex. 83

N-{2-]4-
Benzo[1,3]dioxol~5-yl-3-
(8-methyl-pyridin-2-yl)-
pyrazol-1-yl]-ethyl}-
methanesulfonamide

"H-NMR (300 MHz, CDCl,, 8): 7.97 (d, J
= 4 Hz, 1H), 7.55 (s, 1H), 7.40 (m, 2H),
7.13 (s, 1H), 6.79 (d, J = 8 Hz, 2H), 6.00
(s, 2H), 4.56 (t, J = 6 Hz, 2H), 3.45 (t, J =
6 Hz, 2H), 3.05 (s, 3H).

401 [M-’FH]+

Ex. 6, 11,
and 13




WA 2004072093 i nri di ne Hz,
3.

1
4

pyridin-2-y|
7.64 (d, J

3.91 (s, 3H
8):11.35 (br s,
8.65 (d, J =4

H pyr azol
284 [NHW
1H,
62 (s, 3H)
Ex. 37 2-]
Hz, |

= , 7.
Ex.
7.2

80 (m 2H),

1H,

= 4 Hz, PCT/B$2004/004049
MHz, CDd 3,
hoxy-
phenyl)-1

Ex. 54

Hpyrazot=38-—7:
Hz, 282 [ M+H +
(m 1 H), 6.95
2004/ 072033 PCT

et rfinfAl
e s
pyr@gayisudaml-) - 1
7. 44 pyritpidide 8 26
1 H, 7.16 (m
MHz, CDClI 3, S):
I H, 7.66 (s,
(td, J 2 Hz

iy
3 (s,

(¢, =18
7.28
3H) .
(300 MHz,

i n-2-yl-1
)

t
H), 7.28 (
H NVR (300

d, J 4 Hz
DXY- 7. 956
lenyl ) - 1

’ 2 24 ILM+H]§I—I) ’

Ex.5

Ex. 55

H pyrazol -3- 8
(td, 252 [ M+H] +
Hz, 1 H), 7.02
Il H, 6.91 (dd,
2 4{( 3P (rirde-my d
Ex pyé2olaenz2ni- 1
H) phthal@8n-(rone 2
H pyr azol
6.84 (t,
(s, 4H).
A4 Hz, 1 H), 8.4

J =

}_F?] iz, A M), 1818y, 11, 7(dor(d,s) = &Ht;l)

'3'y|]r
pyfidine 1 Hz,
' H NMR

"7.35 (t, J = 8 H
1 and 2 yl]-pyridine
d, J =8 Hz, 1 H, 6.97 (t

JHNM&R& Ml—f-’z biisols: ) 1368l
(91H), l8-35IR J(=3D0z, NHY, 8.

1H), 7. 784m2 89), [ XL, BHE?. 351 dat

(P8 HL, ), 774 @2 (§ Hz, JH): 6
1 H, 6.78 (m
(300 MHz, DMBO-d6, S): .
65 (s, 1 H, 8.39 (d, J = 8

r, 1 H, 7.2
J =1 Hz, 7
, J 2 Hz,
'3 (s, 3H)
Q=6i S): 13.1
280 §W+(1B,
d 2 1

Hz, | H),
2H), 4.22
20 (d, J
Ex. 41

7

1Ex. 2 and 4

Ex. 56

2-(3-Pyridin-2-
(d, J =5 Hz, q
J =7 Hz, 1 H),

1-[5~(3-Pyridin-2-yl-1H-~
pyrazol-4-y})-2,3~
dihydro-indol-1-yl]-
sthanone

Vi~ Hz, LT H), 8.17 (br s,
Jinolin 4- yI pyrazol 1- 1 H
M+-H] +
1H NMR ((306 MHz, c§c§’ 8): 1[l 20 I(_tq\r 8,
1H), 8.57 (d, J =4 Hz, 1H), 8.09 (d, /=8
Hz, 1H), 8.05 (s, 1H), 7.67 (m, 1H), 7.56
(dd, J =2 Hz, 8 Hz, 1H), 7.28 (m, 1H),
7.18 (s, 1H), 7.09 (d, J = 4 Hz, 1H), 4.10
(t, J = 8 Hz, 2H), 3.17 (t, J = 8 Hz, 2H),
2.23 (s, 2H).

ZH), 8. 10
f), 8.06 (t,
Ex. 6 and 1

305 [M+H]+

Ex. 1and 2

Ex. 57

6-(3-Pyridin-2-yl-1H-
pyrazol-4-yl)-
[1,2,4)triazolo]1,5-
ajpyridine

"H-NMR (300 MHz, CDCl3, §): 11.12 (br
s, 1H), 8.73 (g, J = 1 Hz, 2 Hz, 1H), 8.63
(dd, J =1 Hz, 5 Hz, 1H), 8.39 (s, 1H), 7.80
(dd, J = 1 Hz, 9 Hz, 1H), 7.73 (s, 1H), 7.61
(9d, J =2 Hz, 9 Hz, 16 Hz, 2H), 7.39 (d, J
=8 Hz, 1H), 7.24 (m, 1H).

263 [M+H]+

Ex. B, 1, and
2




yl)-ethylamne Hz, 1 H, 7.87 (m 3H), 7.72 (t, J =7

Hz, 1 H, 7.26 (t, J =6 Hz, 1 H, 4.66 (t, J =7 Hz,
wWQ@Rkho4/0R045 (t, J = 7 Hz, 2H). WD 2004/ 072033 PCT/US2004/004049

PCT/ US2004/ 004049 -58 'H NMR (300 MHz, CDCl13, 6):

8.88 (s, NJ[2-(3-Pyridin-2-yl-4- 1 H), 8.42 (s, 1 H),

8.14 (d, J =5 Hz, 1-69-, Ex. 42

qui nol i n-4-yl - p razol -1- 7.78 (d,

J =8H4, 1H), 7.67
(t, J =7 Hz, 394 [M+H + Ex. 6, 11, yl)-4gthyl]- 2H),
7.46 (m 1H), .36 (m 3H), 7.13 (s, and |13
met hanesulfonarﬁ‘gﬁmMRw)onzZ@DCg,,B);l11—_&4(brds 60 (t, J =Y
3 n 1H)J8.53 @, Hz 5 A1), 2494, Us,2 |3
Ex. 58 O,_Y )38.08 lé-zH), EB@K@,JSP:H2886SSOQ§M F |Ex.A 1, and
qu, UllHzamiyt), 784 (B =4 Wiz 8 He, ), 7.84/1137 (d, =8 2

¢, Jze4i7, WH)E&34 (d, 4@ Hz.
py ridi 2 y| - py )z 6R4 (M, 1. 362 38t d, |3 = 2
Hz,l ,732(q,4y|)pyr|md|neJ:5l—|z,8
H), 2.47 (s, 6H|. Ex. 44 3-(3-Pyridin-2-yll-1 H
300 MHz (“LT“!Q QL 8 67 {_d l1— nvrazol-A4 uJ)

Ak A o AL A
H, 7.68 (m 5>H) 7.51 (t J =8 Hz, 247 |
1 and 2 benzonitrile 1 H, 7.29 (m 2H). [ HNWR (30
VHz, DWVBO-d6, S): 12.87 Ex. 45 3-(3-Pyridi -1
brs 1 H, 846 (br s, I H, 7.86 (t, J|=

Ex. 59 BW(&Mhdm-zwle-quzoi c Hz, 2H), 7.73 (m 3H), 7.52 idd
' ) pyPezplA-yIp4E [MH + Ex. 1 andl 2 acid 6 Hz,
begltHpxazingdoner 22 (t, J = 4 Hz, | H); W) 2004/ 07203

Ex. 1and 2

PCT/ US2004/ 004049 -59 2-(4-Benzo[ 1, 3] di oxlol - 5- 1H NMVR
300 MHz, CDCI3, 8): 12.59 (br s, Ex. 46 y|-1
—l-pyrazol 3-yl)q14 1 H, 862 (s, 1 H, 7.80 (m 2H,
V.55 (m 266 [MiH}+ Ex. | and 2 pyridine ||l H, 7.37
f, J =6 H, 1]|H), 6.88 (t, J = 2 Hz, 1 H), 6.78 (m
PH), 6.02 (s, 2#). 1HNWR (300 MHz, CDCI 3, 6):12.59

br s,
. "H-NMR (300 MHz, CDCls, 8): 11.50 (br
s, 1H), 8.87 (d, J=1 Hz, 2H), 8.67 (d, J=
5 Hz, 1H), 8.21 (d, J =2 Hz, 1H), 8.14 (d,
J=9Hz, 1H), 7.84 (dd, J=2 Hz, 9 Hz,
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).

6-(3-Pyridin-2-yl-1H-
pyrazol-4-yl)-
quinoxaline

Ex. 60 274 [M+H]+ [ Ex.1and 2

"H-NMR (300 MHz, CDCl;, 8): 8.62 (d, J =

5 Hz, 1H), 8.40 (d, J = 2 Hz, 1H), 8.23 (d,

J = 8Hz, 2H), 8.15 (s, 1H), 7.78 (m, 3H), | 425 [M+H]+ | Ex.1and2

7.56 (t, J =9 Hz, 3H), 7.32 (m, 2H), 5.30
(s, 2H).

3~(4-Nitro-benzyl)-6-(3-

Ex. 61 |pyridin-2-yl-1H-pyrazol-

4-y1)-3H-quinazolin-4-
one




wd 2604073633 |
-3-yl]-pyridine Hz,
= 8 Hz, 2H),
5-(3-Pyridin-2-yl

Ex. 62

Ex. 47 2-[4-(2,3-Di hydro-

(m 2H),
H) ,
pyr azol
(t, J

11.03 Ex. 48 py

9 Hz, 1 H, 7.3
ENREnyPegRpyridink
DIVB(H-gfrazddf=y)8.
y | M 254tBadviel 1| -
1 H) alpgridiee (d,

Hz, I H), 7.05
propionitrile 5
3.13 (t, J 6
assigned by 2D

7.50 (m benzofuran-5-yi)-1 H |

7.82

1 H), 8.65 (s,

1H,
H) ,

6.88 (t, J
1 H, 6.78 (m 2H), 4.63
J =8 Hz, 2H).

MR (300 MHz, DWMSO-d6, 8):
(rs, 1 H, 8.54 (br s,

1 and 2
H), .50 (d, J
Data for
6{@ 3]d| oxol - 5-

’4 3(s TH),
? ’ %Jééz 2'7:'}( [Mfr .
5 ! 7°éd|- yI]- =6
s, : , 33 [I\/H—|] +.
97 (s 2H) 4 44 (t, J =6 Hz, 2H),
2H), 2.96 (s, 3H). Regiochem stryj
WD 2004/ 072033 PCT/ US2004/ 004049

3.22 (t
-1 H3-1H

N
_4_y|)_

azol

J

—

11

7.31 (t,
2 264 [ MtH| + EX. PAT/ARZHOR004049

Ex. B, 1, and

Ex. 63

-60 N-{3-]4-

Ex. 50 Benzo[ 1,
1 H, 7.40 (m
1—Mé)fhyl ﬁ-(:i&/rl@ﬂrz
Yl H-pyyzon 2 9l)-3 k-
Hz, d@hydro-B3-20 (
zer%[eals AldBEppine?
400 Mrrdiowy g 2u
H, 8.10 (s, 1
benzo[ 1, 4] di oxi
H, 6.89 (d, J

NMVR (300 MHz, CDCI3 6): 7.97 (d, J

] di oxol - 5-yl - 4 Hz, 1i{H), 7.55 (s
@ I5): Glhﬁo r¥l) - 7.13 (s,

h&wdf@ﬁfﬁﬁ%b Y 530 i+

z] tHY DY (b} s, 168, 76@&1%}74@“ J =

(manid), d.5181d, sreirn@Brl Hynam3de B+

B@(@tJ 8 Hz, BIHE21 @HYH)IB9RVR (DVEO- d6,

(gt = 922[1lt0g3294359|rh®ﬁ9d8: J = 8 Hz,

H), 7.72 (d,39)\= 8 Ex. 51

h-6-yl)- Hz, 1 H), 7.50 (d| J

P94 [ M+H] + EXx. 5 1 H-pyraA I

6

Ex. 10,

Ex. E, 1, and

Ex. 64

=72 Hz, I A, 6
nethyl-pyridine
4H), 2.73 (s,

(s, [4-Benzo] 1
Hz2,3-Dimétiayl-643-H)
pyridin-2-yl-1H-pyrazol-
4-yl)-3H-quinazolin-4-

ane

J = T H,
J =2 Hz, 8 Hz, 1 H)
R (308 Clg, S): N2y 2 (
NB% ?W;ﬁ 2(d‘lJb5§(
z1H)771(s
1H), 7.61(d, J = 9Hz1H)750(td J=1

Z
7.74 (d
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).

318 [M+H}+

Ex. A, 1, and
2

Ex. 65

yl)-1H-pyrazol-4-yii-
[1,2,4]triazolo[1,5-
a)pyridine

6-[3-(6-Methyl-pyridin-2-

"H-NMR (400 MHz, CDCls, 5): 8.74 (s,
1H), 8.38 (s, 1H), 7.78 (dd, J = 1 Hz, 9 Hz,
1H), 7.75 (s, 1H), 7.55 (m, 2H), 7.20 (d, J

=8 Hz, 1H), 7.14 (d, J = 8 Hz, 1H), 2.61
(s, 3H).

277 M+H]+

Ex.5




W@ 2)04/0y208% Ol

Ex. 52 3-(6-net
6.75 (s, 2H),

5.95 (s,
_1_y|]_

hyl -pyridin-2- (m 2H), 6.

319 [ M:H + Ex. 6

2H), 5.18 (s, 2H),

77 (s,

1 H),
2. 60 ( sSPCBH$2004/004049

m z: 319 acetonitrile [ MtH +. Regi ochem stry assi gned
by 2D NVR. N{2-[4- 'H- NWR (300 MHz, CDCI 3, 6): 7.97
(d, J Ex. 53 Benzo[ 1,63} di oxol - 5-vyi - =4 Hz, 1 H,
7.55 (s, 1 H, , 11,
(6-nmet hyl - pyri 7.13 (s, 1 H, 6,79 (d, J =18
Hz, 2H), 6.00 401 [M+H + Ex. 6, 3 razol-{l- | eth |
(s, 2H), =8 b %@C‘? . & {dt’éﬁJ —Wa)nd 13
Ex. 66 ), B0 z‘“% % Ex. 1, 1, and
' ~783 (m, 2H), 7.37 (, J| 303 [M+H]+ '
- L Jsogtlin = 24,’53{42, I%) 2
H pyrazol - 4- 2 ’%ﬁzo(yéﬁ)é 4] [ MkH + Ex. |5
pyri mi di ne MR Odé, S): [12.68 Ex. §5
4-(3-Pyridin-2-lyl-1 H (s, 1 H, 835 (d,}J =4 Hz, 1
H, 8.28 (d, J|= pyrazo)-4-y))-2H 7 Hz, L H), 8.12
(s—1 H 7.900l(dJ =8 Hz 200 [MHl+ Ek. 2 and 4
phthala2|n 1- one 1H, 7278 (m 1 H, 7.70L (m 3H),
7.35 (d, J = Hz,lH),7.24(tJ=6Hg,1H)
H-NI\/R(SOO MHz, CDCI 3, 8): 11.20 (br s,
_ _ F rblﬁ" N-'8-NMR BodivHz, DCis, 8): 5B3((lds J = 4 Hz, |
Ex. 67 Sl (118 €0 (56~ pyeatti s @2 g1 )2l 3~ He. 1 Hle, g 1, and
7.781s,( ), 7158}(-01 2H), 583 (dd, J 277 [M+H]+ P
d| hy@]’ nd, HmHz gli4 143 GLszHz'z 18). I1I7_30 1H, 7.28
(m 148, I\MQH § Harth 2 64dedihone 7. 18 (s, 3
H), 7.09(d,J:4Hz 1 H, 4.10 (t, J =8 Hz, 2H),
3.17 (t, J =8 Hz, 2H), 2.23 (s, 2H). '"H NWMR (300
Mz, CDCI3, S):] 11.12 (br 6-(3-Pyridin-2tyl-1 H s, |l
H, 873 (q, JIF1 Hz, 2 Hz, 1 H), 8.63
TH-NMR (300 MHz, DMSO-ds, 8): 11.40
Ex 68 | 4(8-Pyridin-2-y-1H- | (d, J =6 Hz, 1H), 8.48 (d, J = 6 Hz, 1H), Ex 1.2
' pyrazol-4-yl)-2H- 8.25(d, J=7Hz, 1H),7.80 (1, J=8Hz, | 289 [M+H}+ and 23
isoquinolin-1-one 2H), 7.49 (m, 3H), 7.33 (m, 1H), 7.18 (d,
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 ez s |, ;2004110 0 T, PO | g | e o
propenyl-pyridine 6.02 (s, 2H), 1.89 (d, 3H)




Ex. 57 pyrazol-4-yl)- (dd, Hz, I H), 8.39
(s, I H, 7.80 263 [ MtH] +
wO 2902/044083 i azol o[ 1, 5- (dd
(s, I H, 7.61 2 a]pyri
Hz, 2H), 7.39 (d, J = 8
2004/ 072033 PCT/ US20045004
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ne

1H,

6 Hz, 2H),
1.39 (s,

6H) WD 2004/

pyrazol - 4-yl ) -qui nolin-4-
mgw_e Ex. 91
O 5-yl-3-(6-net

7.82 (m 2H),

7.33 (s,
072033

hyl - pyridin

-70- Ex. 90 6-(3-Pyridi n- 2Ppgt/as2064/004049
n/a 288

013303=002-yi1)

FpyTazol=1-yt = na SIT [MH+ EX. ©

cycl ohexyl }-carpbamis acid benzyl ester [Ex. 92
4-[4-Benzo[ 1, 3] di oxol -5 BI O yi-3-(6-nethyl -pyridin-2-
n/a 377 [ MtH + Schenme 1 013307-01 yl)-pyrfazol -1-yl]
Ex. 94 ciqggq% L ami ne| 'H\liR(dobmHEXMe@B-d,, 5): 8.84(s, |
BIO-  [BERPAI TP MRb) - Sityia: (&3 ), 80B(ENYLaDY 1 i g(# SR s
013317-01 | ainb M P E8.0113 2HY) T3 {4,160, 7183(diztH); 1- Y tJ]E '
cycly hqexyfa} -~ mef han&@s0(ddima i}l 8.29@, 204/ 072033
PCT/ US2004/ 004049 -71 Ex. 94 6-[3-(5-Fl ugro-6-nmnethyl}-
1H NVR (300MHz, | MeOHd4, 6): 8.84(s, BIO |6-]3- :
pyridin-2-yl)-I|Hpyrazol- | H, 8.83(s, 1 H, 8.09(s|,
| H) ., 8 04- 306{2 [MiHl + Ex_ 5 013317-0
4-yl]-quinoxalipe 8.01(m 2H), 7.84(dt, 1|H), 7.63(dt|
1 H), 7.50(dd(br), 1 H), 2.25(d, 3H 1H NWR (300 MHz,
CDCl 3: 6): 8.69 &d, J
-NMR (300 MHz, CDCl,, 8): 8.69 (d, J
Ex. 95 | 7-(3-Pyridin-2-yl-1H- | =5 Hz, 1H), 8.61 (d, J = 7 Hz, 1H), 8.39
BIO- pyrazol-4-yl)- (s, 1H), 7.86 (s, 1H), 7.81 (s, 1H), 7.67 (t,
013323-00| [1,2.4]triazolo[1,6- |J =8 Hz, 1H), 7.50 (d, J = 7 Hz, 1H), 7.30| 203 M#Hl+ 1 Bx. 1 and 2
alpyridine (t, J=6 Hz, 1H), 7.12 (dd, d =2 Hz, 7 Hz,
1H)
Ex. 96 "H-NMR (300 MHz, CDCls, §): 8.62(d, J
BIO- 5-(3-Pyridin-2-yl-1H- | =4 Hz, 1H), 7.85 (s, 1H), 7.72 (s, 1H),
013326-00 pyrazol-4-yl)- 7.64 (d, J =7 Hz, 1H), 7.50 (m, 2H), 7.31| 280 [M+H]+ | Ex.1and 2
benzo[1,2,5]thiadiazole |(d, J =7 Hz, 1H), 7.20 (dd, J = 5 Hz, 8 Hz,
1H)
Ex 97 'H-NMR (300 MHz, CDCl3, 8): 8.67 (d, J
BIO- 5-(3-Pyridin-2-yl-1H- | =4 Hz, 1H), 7.80 (s, 1H), 7.74 (s, 1H), ~
013337-00 pyrazol-4-yl)- 7.66 (d, J =7 Hz, 1H), 7.51 (m, 2H), 7.34 | 264 [M+H}+ | Ex.1and 2
benzo[1,2,5loxadiazole |(d, J =7 Hz, 1H), 7.22 (dd, J =5 Hz, 8 Hz,
1H)




W@ 2004073633 7. 81 (s,

Ex. 95 7-(3-Py
=7 Hz, 1H),

2 013323-00 [
(d, J = 7 He,
H, 7.12 (dd,

ridin-2-yl-1 H =
8.39 BIO pyrazol -
1 H, 7.67 (t,
1,2,4]triazolo[1,5-
1H .30_a] pyridin
J = ,'7%Hz, |
8

8.61 (d, J
H, 7.86
BRT/UB20047004049

7.50

Ex. 98
BIO-
013339-00

VHz, CDCI3;,
H- 4 Hz, 1 H),
013326- 00 pyra
(m 2H), 7.31

g%aagdl ;y@%
ézg%é.g

pyrazol 4-yl) -
7.34 264 [ MtH]
(d, J 7 Hz,
2004/072033 Pd

S)

BIro— 5-(3

1 H, 7.
7 64 (d

'7

%9 0

1 and 2 benzo[1,2,5}

7.22 (dd, J = 5 Hz,
Us2004/004049 _ -72 Ex. 9

_;%

/

3

y.51 (m 2H)
oxadi azol e
I_IZa
B 1H NVR (30

1Ex. 1and 2

1H W

Ex. 99
BIO-
013366-01

MHz, CDCl 3, S)
H 4 Hz, | H
013339-00 pyra
Hz, I H, 7.50
6([3F(6 PifloromieBl-
pyrRin-2tyH)H-Bxazod
( 3odiinoxatime) 3
H pyrazol - 2H)
342. 03 [ MtH] +
7.87(s, 1 H),
Ex. 100 5-[3-(

8.65 (d, J BIO 5-(3-Py
8.17 (s, 1 H, 7.87 (s

ol -4-yl)- 7.70 (s |
?

%ZE1§%%£§$; EX
(d
I']-

841
'7f7
8. 22(d, i 9
Ex. 5 013366 01 4- yl]-q
7.77(t, 1 H), 7.65(d, 1 H)
6- Met hyl - pyridin-2- 1H NWR

b
/ (
di 5 4
1

T
n-
1
ui

/.

NJ

i di n-2-yl-
1H),

65

bnzooxazol e
id,
BHE.OB/MRI+H]+

yl

),

noxal ine 1 H

7.

( 300MHz,

(d, J 3

5 Hz,

)-1
7.89(dd,

62(d, 1

Ex. 100
BIO-
013384-01

DVBO- d6, 6):
8.14(s, 1 H),
Ex. 5 013384-
1 H, 7.53(d,
5.43- @Ryl Adin-2-
yl)-1H-pyrazol-4-yl]-
benzo[1,2,5]thiadiazole

8|

25(s,
8.02(dd, 1 H), 7.87(dt, 29
01 benzo[ 1, 2, 5] thi adi azol e
1 H, 7.37(d, 1 H, 7.62(d
"H-NMR (300MHz, DMSO-dg, 5): 8.25(s,
1H), 8.14(s, 1H), 8.02(dd, 1H), 7.87(dt,
1H), 7.74(d, 1H), 7.53(d, 1H), 7.37(d, 1H),
7.62(d, 1H), 2.50(s, 3H)

BIO yl')-1 H pyrazol }4-

y

3,92 [ MkH] +
1H),
1H),

203.92 [M+H]+

-1 A,
7. 74(

Ex. 5

Ex. 101
BIO-
013387-00

6-(3-Pyridin-2-yl-1H-
pyrazol-4-yl)-
benzothiazole

"H-NMR (300 MHz, CDCl, 5): 9.05 (s,
1H), 8.70 (d, J =5 Hz, 1H), 8.19(d, J=9
Hz, 1H), 8.04 (d, J = 2 Hz, 1H), 7.78 (s,
1H), 7.60 (m, 2H), 7.35 (d, J = 8 Hz, 1H),
7.27 (t, J=6 Hz, 1H)

27

9 [M+H]+ Ex.1and 2




Ex. 101 1H NWR (300 MHz, CDCI3, 3): 9.05 (s, BIO
6-(3-Pyridin-2-yi-1 H 1 H), 8.70 (d, J =5 Hz, 1 H,
w@2a09/0¢®33J = 9 013387-00 pyrazol -4-yi)- Hz, 1p @i/Usﬂmﬂdo4049
(d, J =2H, 1H, 7.78 (s, 279 [MH + Ex. 1 and 2
benzothiazole 1 H), 7.60 (| 2H), 7.35 (d, J =8 Hz, 1
H, 7.27 (t, J =6 Hz, 1 WO 2004/ 072033
CT7US2004700404p - 73 " NVR (300 MRz, CDUI3, 9
.70 (d, J 02 3-(3-Methoxy-phenyl)-5¢ =4 Hz, 1
, 7.93 (s, 1 H, 7.78 (s, | H, BO
(]3- pyridin-2-yl - I'HbkvR (56 MHR, cBU, 5):7838(d 00 1 H), 7.59
E>E<3 | (1)02 ( m(cé Metng)xgﬂﬁﬁéli Mhﬂﬁ?ﬂ l:l)) Y.oan¢ 18), 707B3S98D, )(Zp D
- r @zotidig: - 7| 766 7 m, A A7 .55(m, AH)]) , ,
013392:00) = Dyisen WJ  brren éHHng%és ?mmﬁsg(fs‘/ 356’,%* f5 | Ex.1and2
(ddben}OU'SQxaH? gz-HH). 13$1§m 18D, @5( (gd Jsﬁ-% HEk. 103
5-[ 3- (6- Met hyl - pyri di n¢ 8517, ). MHz, MeOH-d4, S):
.30(t, BIO yl)-1 H-pyrazol 4- yI]-3 1 Hl, 8.17(s, 1
, 7.96(d, 1 H} 7.83(m 013396-01 3H), 7,69(d, 1 H),
A—60-—7-52(m—4H) 3523 [ MeHL+ Ex. 5 phenyl
enzo[ c]i soxazol e 7. 35(d 1 H) 2.67(s, 3H 1H NWR
(]300 MHz, CDCl 3, : 8.67 (d, J Ex. 104
- (4- Met hoxy- phe&/_‘l)-S- =4 H, 1 H, 7.98{(d, J =38
Ex. 103 HEq3-@" th)X ;9r B‘;( -8R p300Mitiz ME0NHd, B): H.30(is| 1 H), 7.75
Bio- ([ A m1HLH17( 145 73601 INFFES(Ex| 1, and 2
013396_0013)409 NEAypYT aco) - BHUTEONK i), DO O A H) ST, Ex.s
) -baqzﬁgysogazm benzo[ 39S MRS BHH), 7.26 (m 1 H),
7.07 (d, J =8 Hz, 2H), 3.91 (s, 3H). 'H-\II\/R(SOO
NHz, DVSO d6, 8): 13.32 Ex. 105
3-(4-Ch| oro-phenyl)-5- (br s, 1 H, 854 (s, 1 H),
8.25 (d, J =8 H, BIO (3-pyridin-2-yl-1 H 2H), 8.12
(s, 1 H, 8. 04 (s, 1 H), 7.85 (m 374 [ MH}+ Ex. 1 an
2 013414-00 pyrazol 4-yl)- 2H), 7.67 (d, J =8 Hz, 1
H)y, 7.57 (dd JE 2] benzo[c]isoxazole Hz, 9 Hz, 1
H% 7.39 (m 1 H'H-NMRB00MHz)CECR, Hiz8.62td) J
E)é.l 804 (?éMethgxyéphle?z‘l) -5- _41HI-T 17H7)57 981 f_c[i J =8 Hz, 2H), 7.90
- pyridin-2-yl-1H- s, , 1.75 (s, , 7.62(m, 2H), 7.43 .
013400-00  pyrazohdoyl) (d(,J=gHz,1I£l), oy (dd,§=2H)z,9Hz, 369 [M+H}+ | Ex. 1'and 2
benzo[clisoxazole | 1H), 7.26 (m, 1H), 7.07 (d, J = 8 Hz; 2H),
3.91 (s, 3H).
"H-NMR (300 MHz, DMSO-dg, 5): 13.32
E)é.l (1) 05 3-§g-ChI%ro-ghe;n1y3-5- (blr_l s, 1!-11), 8.54 (s, 1H), 8.25 (d, J = 8 Hz,
- -pyridin-2-yl-1H- 2H), 8.12 (s, 1H), 8.04 (s, 1H), 7.85 (m,
013414-00]  pyrazol-d-yl)- 2H),)7.67 (d(,J=§Hz,1l(-l), 7.5)7(dd,.5=2 374 [M+H]+ ) Ex. 1and 2
benzo[cjisoxazole |Hz, 9 Hz, 1H), 7.39 (m, 1H), 7.17 (d, J=8
Hz, 2H)




WD 2004/ 072033

(300 MHz, CDC13,
wa@2¢0d4nEBy | - phenyl )-5-(3- 1 H),
Bl

3H), 7.76 (s,

(m 2H), 7.44 (
2 0134116 6-00

PCT/ US2004/ 004049
8): 8.68 (m

-74 Ex. 106 1H NMR
7.96 (s,
Pyridin-2-y1-1 H pyrazol- 1 H),
d J =8 Hz, 1 H, 367 [ MtH + Ex
4-yi)-benzafc]i soxazole 7.38 (m 2H),

Ex. 106
BlO-

013416-00 Byr

7.25 (m 1 H,

8 00 (m 2H)
AﬂEﬁhw?pher%%@S
tdi-2-W1-1H)pyragols
Khyl)-bénDR]i§axnzde
5-(3-Pyridin-2-
8): 8.61 BIO p
(s, 1 H, 7.83
i ndazol e-3-carb

2.76 (q, J =8 Hz, 15 Hz
1H NVR (300 MHz, DMSO d6,
ridin-2-y1-1 H (br s, 1
.21 (s, BIO pyrazol -
QPNI(AQ (30D NHS doit,, &), @)68< RAD -
490, b@e@@hﬂ 793YS, BHY, 758 (& !
61 H),M.e3aeNn218), Thi sd)¥azohL 18
K38 (, 28), {25 (m,1H)))2. E«q 168

yrazol - 4 y|) 1 H- (d, J 5
(s,1 H, 306 [ M+H] + Ex. |
xylic 7.77-7.67 (m 2H),

)., 13.37
8.59 (d,

.55-7.47 (H

1 H), PTT/932004004049
7.63
1 and

2H) . 1.31 (t, -

Ex. 107
BIO-
013425-00

2/ 732acid

1H NWVR (300 MHz
pyrazol -4-yl)-1
7.79 (s,1 H, O
J 588 8yridin-d)i-1HL .

NOpyPazolsiE3-Tet
1H) thiddh&b3fs, 3
- 78enEx{clisvdazol- (
acetone-d6, S):

J=5Hz, 1 H), 8.
Ex. | and 2 01
(m 2H) 7 52-7

(1T H) Ex.— 109 5-(3-PyT
, acetone-d6;, 8): 8.60 BI
H (d, J=5Hz, 1 H), 8.41

13AMR (Spaaae, gw%d:@ef oxy by
o L dsoe L il o
)88000@n, ZH) 390 ( iz

H)7. 8002 06 2/H07 8 6231 HROTEA BR0 4/36%&8]’
B2y 7 5disn18) ¥I33 ImHH) TPAWR| ( 300 MHz,
8.57 BIO pykhzol -4-yl)-1|H (d,

P2 (s, 1 H, 7.74 (s,1 H), |333 [ MtH] +
8524 indazol e-3-carboxylic|7.71-7.59
41 (m ’)I—h 7.26 acid di

"nzwlr

s, 1 H,
772(t
H + Ex.

Ex.1and 2

Ex. 108
BIO-
013492

(m 1 H, 3.45
5-(3-Pyridin-2-

5-(3-Pyridin-2-yl-1H-
pyrazol-4-yi)-1H-
indazole-3-carboxylic
acid

7.77-1.67 (m, 2H), 7.55-7.47 (m, 2H), 7.32

(s, 3H) 310(3 3H  Ex.
yi-1 H BIO pyrazol -4-yl)-

'H NMR (300 MHz, acetone-dg, 8): 8.61

(d, J=5Hz, 1H), 8.29 (s, 1H), 7.83 (,1H), | 506 (e

(m, 1H)

Ex.1and 2

Ex. 109
BIO-
013512

5-(3-Pyridin-2-yl-1H-
pyrazol-4-yl)-1H-

indazole-3-carboxylic
acid methylamide

"H NMR (300 MHz, acetone-dg, 8): 8.60

(d, J=5Hz, 1H), 8.41 (s, 1H), 7.79 (s,1H),

7.72 (t, J=8Hz, 1H), 7.62 (d, J=9Hz, 1H),

7.53-7.42 (m, 2H), 7.32 (m, 1H), 2.95 (s,
3H)

319 [M+H[+

Ex.1and 2




013525 i ndazol e-3-carboxylic n/a 375 [ MtH] + Ex.
acid (2, 2-dinethyl
wW®a2¢03/0R083 di n- 2- vyl

2

[ MtH] + Ex.

propyl ) -am de
-1 HBIO pyrazol

1 and

Ex. 112
-4-yl)-1 H ror/asB884/004049
1 and 2 013526 indazol e-3-carboxylic acid

phenyl am de Ex. 113 Morpholin-4-y1-[5-(3- 1H NMR (300
MHz, acetone-d6, S): 8.5475BIO pyridin-2-y(-1
H pyrazol - (d, J=5Hz, 1 H), 7.97 (s, 1 H, 7.83 (s,1
H, 013527 4-yl)-1 Hindazol-3-yl]- 7.75 (t, J=7Hz, 1
Hy, 7.59-7.44 (m 2H), 375 [MtH + Ex. 1 and 2
net hanone 7.32 (s, | H, 7.31. (m | H, 3.65-3.31 (m
8H) WD 2004/ 072333 PCT/ US2004/ 004049 -76- Ex. 114
o-(3-Pyrid i n-2-yl-1 H B10- pyrazol-4-yl)-1 H n/a
Ex. 110 3893 Puidi)-2-yER- FaNMR’A‘%OO\llS%zsetpﬁﬁd%z%)l 853-|car boxyl i c
BIO- acupdrasfé r%h] d=(d Rtz s A1 - BakMBNS | Ex. 1and 2
%th@ g?b DXy fd [ 03p1e0n y‘? mde The TGF(3
or act|V| n inhi Jltory act|V|ty of conpounds of fornulg
I) can be asse¢ssed by nethods describedl}in the
fol | owi ng exarrp es. 5 Exanple 116 Cell-Frege Assay for
vatgatAg—nhi-bi-tton—of —Autophosphorytatiomof — TG
Type | Receptor |The serine-threonine kinade activity
of TGF(3 type | {receptor was neasured as |the
aut ophosphoryl ati on activity of the cytopljasm c domainp
Ex 111 DfS-(Btiyridieey ihb*rJ containing 10 an N-termral poly
BIO- P@gr%"rﬂeyl) | eavage site-tag, e.g., H s- ISRl | Ex 1and2
013525 amﬂz Z—ng%
propyi)-amide
Ex. 112 | 5-(3-Pyridin-2-yl-1H-
BIO- razol-4-yl)-1H- :
013526 inggzole-?:-c);r)boxylic n/a 381 [M+H]» | Ex. 1 and 2
acid phenylamide
, "H NMR (300 MHz, acetone-ds, 3): 8.54
Ex. 113 | Morpholin-d-yl-{S-(3- | J=5st, 1H), 7.97 (s, 1H), 7?83)(3,1H),
BIO- pyridin-2-yi-1H-pyrazol-\ ' 7.5 "oz ) 7.50-7.44 (m, 2H), | 375 [M+H[+ | Ex.1and 2
013527 | 4-yi}-H-indazol-3-yll- | 7 35" 11y), 7.31 (m, 1H), 3.65-3.31 (m,
methanone 8H)




receptor cytoplasm c kinase domains were purified from

infected insect cell cultures wusing the G bco-BRL
wo-a®uB2m33-HTh bacul ovi rus expressi on system ToP@I/US2004/004049

96-wel | Nickel FlashPlate (NEN Life Science, Perkin

El ner) was added 20 1 of 1. @nﬁ 33P-ATP/ 25 M ATP in

assay buffer (50 nM Hepes, 115 mM MyCl2,

2 v DT T, 5 MW C1Z,—2% grycer ol and 0 0I5%
Brij(r)35). 10l| of test conpounds of forpula (1)
prepared in 5%|DMSO sol ution were added tp the

Fl ashPl ate. Thg assay was then initated wth the
Ex. 114 |aslhibyrigin-20fi-180 |ul of assay buffer contaihing 12.5
BIO- pn“p‘yraza:f-ﬂ,-bﬂ)sHTGd(BRl to each well. Plates We?&s M
013528 |iimkzableBedrbboic30 ni nut es a?aroomten'peratu e [a
r esoist heomdamide e it hen term nated by a single rinse 20
with TBS. Radi dtion fromeach well of the|plates was
measur ed usi ng {TopCount WO 2004/ 072033
PCT/ US2004/ 004049 -77 (PerkinEl mer Lifestiences,
Inc., Boston MA) Total bhinding (no inhibjtion) was

h{a Ex. 1tand 2

defined as counts neasured in the presence of DVSO

sol ution contaijning with no test conpound and

non speci fic bijnding was defined as counts neasured ifn
of EDTA or no-ki nase contro 5

resen .
Eg.lg_s &‘3 ﬁzﬁ the reaction performed usipg the above
0- 3590 &%ﬁ 1A gcubatl on conditions but iph &73[M+Hl+ | Ex.1and2

?:g %@g i tube was anal yzed by sepa(ati on on a
0% PAGH gel and the incorporation{ of
radi ol abel intg the 40 kDa Hi s- TGF(3Rl SDS-PAGE bang

was quantitated on a Storm Phosphoi nager (Ml ecul ar
Dynami cs). Conpounds of formula (1) typically

exhibited TC50 values of Tess than 10 M lO soms
exhibited 1C50 values of less than 1.0 M
even dRnilsikPed actisio ivkibitery astivity e%gommdwﬁfomula (D) can be

?Se%%i%\3/’117t]:|’(§/%§|deffrﬁgge@@%%wﬁggg&%&hw|gv|I tm;I bi tion

Inhibition of the Activin type |I receptor (A k 4)
ki nase aut ophosphorylation activity by test conpounds
5 dxampled] (1) can be deternined in a sinilar manner

"i‘:seu- %9%&; Zzaﬁ%&%ﬁe% O%tl‘?y (eﬁhcgfn Alt Eat4) a
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 HTb baculovirus expression system.
To a 96-well Nickel FlashPlate (NEN Life Science, Perkin Elmer) was added 20
ul of 1.25 pCi 3*p.ATP/25 uM ATP in assay buffer (50 mM Hepes, 60 mM NaCl, 1
15 mM MgCl, 2 mM DTT, 5 mM MnCl, 2% glycerol, and 0.015% Brij®35). 10 pl 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-TGFBRI 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




10

15

20

25

30

20 Exanple 118 TG- f Type | Receptor Ligand
Di spl acenent Fl ashPl ate Assay 50 nMof tritiated

wd2qo3/0mps3 di n- 2-yl - 1H pyrazol - 4-yl ) - qui nol i ne PCT/EE3/004049

ordered from Perki nEl ner Life Science, Inc., Boston,
MA) in assay buffer (50 nM 25 Hepes, 60 mM NaCl2, 1 nmM
MyCl2, 5 nM MhCl2, 2 nmM-I74-dithiothreitol (DTT), 2%

PBHthIEﬁer i@fes&é]ﬁc@s @m V\E§st@1{ ﬁ/mo)x eghtMifidli n%sighj%?{@? Wiad

formula (1) [utiton in
dqﬁnad es caqumi moasumll msthe:pmseanm pAPMS @ helnti@ME@taihingorith no test
t est oundo trol ond i n, DMSO [e used.
coplpaupdl AR Pon-Feettic UGG pas G3HRedEs cpyRis Teaswed i B Presence of

Emmg(ﬁmlﬂgsg@m@&ffer (Hepes, NaCl2, MyCl2, WMhC12,
DTT, and 30% 30 Brij(r) added fresh) was added to

ni ckdliersaiteby ti ressiRingpesfored usiEtheabal opagenthand incEMeon

CO%XQI%I)OTIS %tl lh%l’}lﬂ‘z%? ! 0|t8%\6‘|;v| ?%lgag%%eg:byed ogtl (%1r buf f %g&% SDS-

PAGEWel & b 1ﬁdokﬁdréﬁcﬁ1dof radlolabel 1nto the 40 kDa His-TGFBRI SDS-PAGE
4- (3-pyridin-2-yl - 1H pyrazol - 4- - quinoline and test :

bagd s whentgted on mﬂtem( P S@hslmalgeln(l\éddedalt]byndnﬁcsbel | s.

o bl o E R B0 Bichy itRFraticas wtliseeofif an 10 v

sofrcix@ibitel YCiWalurs WelekStha® Mot Idand d0pk8 &8 ekﬁl'bitédif@sg values of
commpound) was neasured usi ng TopCount (PerkinEl ner

legsithas@id ¢éMes, Inc., Boston MA). Conpounds of formula
(1) typi caIIy exhibited Ki val ues of |ess than 10 M 5
sonme exhibited 1 C50 values of less than 1.0 M and
&nﬂea\l‘én exhi bited 1C50 values of less than 0.1 M
% 119 Assay for _Evaluating Cellular Inhibition
C?EF g%zg%ﬁa&f%gwlﬁgﬂa& Inkditionfi Agtivin Typsl Resepton Kinase
A&ﬁ;dywty of conpounds of formula (1) were determ ned
by freasuring their ability to inhibit TGHl 3-i nduced
PAI -Inhibitiosrafdlee Aetyil‘dmtme Iaed:dpﬁdrt(ml'{ #) Hep@2utphbsphorylation

acgﬁi%%% gels ceq‘j’qg\é\ée aﬁ%ﬁé@ ¥laé ans te%%&gﬁ%l :;:%% ?%Har manner as

demdiaﬁan@%@&ﬁl@%b thét'arblﬁlill HitHakeed form of Alk 4 (His-
streptonycin (100 gg/m e L- gl uta%%e ﬂ)gg I\X (

Allvh) wpa veed in phage of thedHisSFGERent i al  ani no aci ds 15
(1x). The transfected cells were then plated at a
concentration of 2.5 x 104 cells/well in

Example 118
TGFp 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
Hepes, 60 mM NaCl,, 1 mM MgCl,, 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 I receptor in the same assay buffer (Hepes, NaCl,, MgCly, MnCl,, DTT, and 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
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96 well plates and starved for 3-6 hours in nmedia wth
0.5% FBS at 37Cin a 5% CO2 incubator. The cells were
wo b@n/oz083rul ated with |igand either 2.5 ng/ m HCGFUS20041004049
the starvation nmedia containing | % DVSO and t he
presence or absence of test conmpounds of of fornula
(1) and incubated as desggi bed above for 24 hours. The
RS Araeadcl SRASNER 0 chilplrfine A UGG s e

frémché trtiatedciofpoasd) Repoedsered Geing TRpSaynk({PerkifBledear d,
0 6911)@3 recomrended. The plates were
T 0

cat, no._ 6

Lifesqienesy> Jowdiostog beta plate reader, the reading
f ' ' | | f .
0 @&hg@uﬁﬂ@%f wiBfd @) Q?Ic?g?]eﬂﬁbftﬁlﬂ(l @Qes‘%;%&g?l?a% 0 ul\él,

conmpounds of fornula (I I nhi I ng uce
sodl exhihgiefl dCasalues pbidsethandtl MM ynd sonkeen@d exbiblited ICsg values of

Compounds ,of 25 forrmula (1) typically exhibited 1C50
le?ﬁatg%ég‘qd‘ﬁw ess 10 uM Cytotoxicity was deternined

using the same cell culture conditions as described
above. Specifically, cell viability was determ ned
erni ght incubation with the CytolLite cell

R e R O
gr eaBidlogidad actih@tyMf ca&F&@Mf%r%ﬁﬂa (5 setYe d@Erntived bipdleA@iring

Cellular Inhibition of TGF(3 Signaling WO 2004/ 072033
theieabilispioganibs A ale-indnoediitl-Easifeipsgrepaiter BRiViBrindiepG2 cells.

ot ] ) . i _ _

ot PSS gL ATROHAS B rown i
DNEEM midakixtin @btaierirign] (B4 FBS, perfidiflin @00 &pinlY, bréptdHPcingl 00
S T U (NN
(AR drpneed C@H.}‘» RACReEYRIRSE b QBnédnBRASRbE 25 x°1Io4 cells/well in

immortalized Collagen Pronotor-Geen Fl uorescen
96Pwell plates @otl stirverifhr 16l temstssinweedia withiOvd FRSeah37 e isk 5% CO;,

. of, adult transgenjc nice expressin en .
ingyEodbe PPy Gt (e by o UG VG LBy e/ TGRS in the
st&QhticH0a8did AdntRIn@IEL % IDNISORndHh & pRRSEhce r aBendd of tefeRBMPpounds

Exp. 8: 151-163 (1999)). Cells were imortalised wt
ofpf formula (I) and incubated as described above for 24 hours. The media was
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 ICsy values of compounds of formula (I) for inhibiting
TGFp-induced PAI-Luciferase reporter activity in HepG2 cells. Compounds of
formula (I) typically exhibited ICs values of less 10 uM.

Cytotoxicity was determined using the same cell culture conditions as described

above. Specifically, cell viability was determined after overnight incubation with the

CytoLite cell viability kit (Packard, cat. no. 6016901). Compounds of formula (I)
typically exhibited LD,5 values greater than 10 uM.

Example 120
Assay for Evaluating Cellular Inhibition of TGFp Signaling
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tenperature sensitive large T antigen that is active
at 33C. Cells are expanded at 33C then transferred to

WGT@mmOBhat the large T becones inactive (seePXUUSE04/004049

et al., Exp. Cell Res. 220: 407-414 (1995)). Over the
course of about 4 days and one split, the cells 15
cease proliferating. Celd/8-are then frozen in aliquots

suf fgd &iftulah gﬁm&]u%h 3¢ Eﬁtﬁxgsﬂgél n aﬁh@ft? &ﬁ%? %@Junds of

TG/ 3-1 nduce l'age SSI on
formulad D, wet detednined doapingiae nﬁthM dsalesdriied abovyiaExaniplél 19

sodi u ruvate and, 2 Iut am ne

ottt 0o Rk o8 B G Rer s v e 66 ef Hieghang/m
T@Fp37C, 5% CO2. The follow ng day, the cells are
trypsinized and transferred into 96 well format with
30,000 cells per well in 50 | conplete DVEM

EL4 tlai kng 2 %fetal calf serum but w thout phenol
—r-(eigp-—'llg-g cells are incubated at 37C for 3 to 4 hours
Aésay o PETFRIRAuCEd 88085 EQpicl§or! at e, sol utions

containing test conpounds of fornmula (1) are then
Prepgfedior o W’?lmfdllézéﬂ&'wgeisPmmdiom&a'@?(laorea@env\ﬁmtezasCeZB

1 b o818 e At dd i B i Sl P e Psing

Gizer %uoﬁé@eﬂt IPumtéfﬂS(&FP() @nédH tBS t@Mrod bf B3 Qollaken 1001 SWider (see
exci ‘téﬁél on_ at %Emllvvas measured at 48 hours after

Kiempehdyi qtlabnGS‘?e E’ﬁ? ohrled ﬁ]t9§9}?r i$¢lls sere immpopialisad svithra
telﬁﬁ@éﬁﬁ’é: ééﬁ@ftw@‘leﬁ%@@l aﬁhget{ 38 ac eﬁ%@ P& YL%H? %I%Seyiﬁgnﬁ)at 33°C

data are en expresse as t rati
thafeﬁwfemdm 8d°¢ so thmnthieriahge &tbefcomesmbtntee(sée Xanpleeal I%p.

ot B8, 2l BT ATARALo Dk o erale Frusmertabot fuiscntone spit o cells
cehRQréifeitingd (A8 &l (REd §B2zdnNR raﬁ@&ots gLIl}ﬁC\%%{ 1‘5)88 2?18#?2%63%{611

description is intended to il trate
Pl#ET/ US2004/ 004049 -sO and not limt the scope of the

B e
modiddlisatd tanwed /piat&dl o c,ér&@ IMIDNE( BhtallionbRehiialino

clainms. WO 2004/072033 PCT/ US2004/ 04049 -81 What is
ac@p,a]%oﬁglm pyruvate and 2mM 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 pl 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 formula (I) are then added to triplicate wells with no TGFp, 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 nm was measured at 48 hours after the addition of solution containing test
compounds on a CytoFluor microplate reader (PerSeptive Biosystems). The data are

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

Other Embodiments

It 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



1. A conpound of formula (1): RS R6 NNR-RZ-R-R4 N

(1) C (Ra)mor an N-oxide or a pharnaceutically
waecweptmhs e salt thereof; 5 wherein each Ra iBCT/US2004/004049

i ndependent |y al kyl, al kenyl, alkynyl, al koxy, acyl,

hal o, hydroxy, am no, nitro, oxo, thioxo, cyano,

guanadi no, am di no, carb®&gy, sulfo, nercapto,

I

oLt Koo T i et S P et g appenced
clams rQﬁﬁyasgawts;cadymaagaspandahkdaﬁsaﬁdm ryd withinGhe scope of the
ﬁi#%'SU|fon | am no, 10 heteroaryl sul f onyl am no,

5 onyl , al kyl carbonyl oxy, urea, thiourea,
sulfanDyI sul fam de, carbanoyl, cycl oal kyl,
cycloalkyloxy, cycl oal kyl sul fanyl ,
cycl oal kyl car bonyl , heterocycl oal kyl
het er ocycl oal kyl oxy, heterocycl oal kyl sul fanyl,
het er ocycl oal kyl carbonyl , aryl, aryloxy, arylsulfanyl,
aroyl, heteroaryl, heteroaryloxy, heteroarylsulfanyl,
or heteroaroyl; 15 Rl is a bond, al kyl ene, al kenyl ene,
al kynyl ene, or -(CH2)rl-O(CH2)r2-, where each of rl
and r2 is independently 2 or 3; R2 is cycloal kyl,
het erocycl oal kyl , cycl oal kenyl, heterocycl oal kenyl
aryl, heteroaryl, or a bond; R3is -C(O-, -C(OO,
-0(O -, -O-NRp)-, -N(R-C(OQ-, -OC(O-NRD)-

20 -N(R)-X(0O-0-, -OS(Qp-NR)-, -NR- 5O,
-N(R)-C(O -N(R) -, -N(Ro)- S(O p-N(Rb) -,
-C(OQ-N(Rp)-S(OQP, -S(Op N(R)-COQ-, -S(Op N(Rb)-
-N(R-S(OP, NR-, -S(Op-, -0-, -S-, or
-(C(R(R)q , or a bond; wherein each of Rb and Ris

i ndependent |y hydrogen, hydroxy, alkyl, aryl, aralkyl,
het erocycl oal kyl, heteroaryl, or heteroaralkyl; pis
1 or 2; and g is 1-4; WD 2004/072033 PCT/ US2004/ 004049
-82 R4 is hydrogen, alkyl, alkenyl, alkynyl,
cycl oal kyl, (cycl oal kyl) al kyl,
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het er ocycl oal kyl, (heterocycl oal kyl ) al kyl
cycl oal kenyl, (cycl oal kenyl) al kyl
whedenowyx| oal kenyl , (heterocycl oal kenyl ) al kyl PCEU§1004/004049
aral kyl, heteroaryl, or heteroaralkyl; 5 R5 is
hydr ogen, unsubstituted-&kkyl, hal o-substituted al kyl,

al koxy, al kylsulfinyl, am no, alkenyl, alkynyl,
WeYCik eRlik¥d is: cycl oal koxy, cycl oal kyl sul finyl,
het erocycl oal kyl , heterocycl oal koxy,

1. natcempoyad offokypiiledDf i nyl , aryl, aryl oxy, arylsulfinyl,
heteroaryl, heteroarylgxy, or heteroarylsulfinyl; R6
is (1) a 5- to 6-nmenber'ed heterocyclyl containing 1-3
hetero ring atons 10 sg¢l ected fron1the group
consisting of-O , -S-, and Rd IS
hydr ogen, aIkyIR ﬁ? 2K‘f§rﬁ?ﬁ aryl,
aral kyl, heterocyclo H/ het er ocycl oal kyl al kyl ,
heteroaryl, or heter yl; said heterocyclyl belng
substituted with Re Hptional I'y sg{jstituted Wit h
one to two RR; Re is oxo, thiox al koxy,
al kyl sul fi nyl -NH(unsubstituted al kyl), or
-N(unsubstitgted al KI) and Rf is 15 al kyl, al kenyl,
al kynyl , al kaxy, halo hydr oxy, am no, nitro,
oxo, thioxo, guanadlno, am di no, carboxy,
sul fo, mercapto, al nganyl, al kyl sul fi nyl,
al kyl sul f onyl , anlnocar nyl, al kyl car bonyl am no,
al kyl sul fonyl ai ni no, al koxycar bonyl,

orah RN+bide loe B yharxxyacettically atduipiblesalt thetkb@noyl
sul fam de, carbanmoyl, cycloal kyl, cycl oal kyl oxy,

"W%?@Poalkylsulfanyl heterocycloalkyl
het e I
aryQ%9§§yF§§9§%3r§¥§L §& aré&F&Pﬁg% gg %?MLYhy&DX%

antin,aritvayroxlopthyoxo, cjmbegmaghhs;ﬂrﬁﬂmol carboxh) atlés, aadroapto,

BB T A R S SR P

arflc@bofytaiind] héterbéryidarBordlafnifo Zalky1dulthytifnind a?l{ylsul lamino,

wher e rlngAls an aromatic rng contalnlng - etero
hetqrwylau@lwlaramd, alkonycarbionyla alkyloathongloxy, meambpwa sulfamoyl,

ol p@hodly SHARL Gl TR h Bt ng “a anc

cyéllol&yﬁaﬂdbﬂfyl@hBt%rd@Q@lo@lkyMEt%rd’d:%l@El@yfdx?ﬂw@ér@é?blodlkﬂﬁﬂﬁnyl
is an aromatic ring containin het er o rlngilatoms
hetereryel qqg(y@arb@yb ayl, qryl ozyn@ﬁ{ggﬁ'@gfl aroyl, heteroaryl, heteroaryloxy,

heteroarylsulfanyl, or heteroaroyl;

R' is a bond, alkylene, alkenylene, alkynylene, or -(CHj),;;1-O-(CHy)p-, where
each of r1 and r2 is independently 2 or 3;

R? is cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl,
heteroaryl, or a bond;

R? is -C(0)-, -C(0)0-, -OC(0)-, -C(0)-N(R?)-, -N(R®)-C(O)-, -O-C(0)-NR?)-,
-N(R")-C(0)-0-, -0-5(0),-N(R)-, -N(R®)- S(0),-0-, -N(R®)-C(0)-N(R)-, -N(R?)-
S(0)p-N(R")-, -C(0)-N(R")-S(O)p-, -8(0)p-N(R")-C(O)-, -S(0)p-N(R?)-, -N(R")-S(O),,
-NR)-, -S(0);-, -0-, -S-, or (CR*(R®))y-, or a bond; wherein each of R® and R® is
independently hydrogen, hydroxy, alkyl, aryl, aralkyl, heterocycloalkyl, heteroaryl, or
heteroaralkyl; p is 1 or 2; and q is 1-4;
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saturated or unsaturated ring containing 0-4 hetero
ring atoms; provided that at |east W 2004/ 072033

wEOMEEde04/ 004049 -83 one of ring A and ri npCBUS2004/004049

contai ns one or nore hetero ring atons; each hetero
ring atomis -0-, -S-, 8%, or NRg-; each X1 is

i ndependently N or C, each X2 is independently -0-,
-S-, RN¥S hydR8een, é’lkyl‘ 91&8&1 1; all@'ﬁ?ﬂ ec;BR)anéﬂ WE%IQQEﬁ)alﬂllkyl

cI oal cI oa ,

hﬁétO@Vdeyliwb ﬂhqtqrbcyoﬂmilleﬂ)aﬂ%i cwalolameaylk QdYGIOEHdeHylealb)dlr yl,
t
i FUBERBER, ¥esoef i S g o TEFBESRSR: oy,

hewtoagalkylj t ro, oxo, thioxo, cyano, guanadino, am dino,

carboxy, sulfo, mercapto, alkylsulfanyl
aI kleseﬁ ydsggen, wnshstisuted ehyl, hahmubewtqdmhw alkoxy, alkylsulfinyl,

t er oar@?%‘ﬁ é g’ﬁ}% Cl}’gll%‘ﬁﬁ)(?{%l W?o&ﬁ(grﬁu}fgxyl heterocycloalkyl,

hetesdegelbilkoyy, amefm:,yclbellk@rsﬁﬁfn:yl aiylf @9lox§ AR Bulfinyl, heteroaryl,
aI koxycar bonyl , %]ifl_lcar bonyl oxy, urea, 10 thiourea,

hefop , or Beferogrrlaietinydar banmoyl, cycl oal kyl ,
cycl ga }l&ky F@:’%Sb ét% g?ﬁﬁ&ﬁ@étrgcy hectyllotzgaylkcqntmmng 1-3 hetero ring atoms

cycl oal ky erocycl
séledtet romcthe gtoky Icomxstmgrmft—é}@ege,l—@a# lapdl sNRPanyhere RY is

it S oyl svled knaliey mouariiel besiebalitin |

h&ér&%l@élﬁﬂﬁﬂ%ﬂ heRBShr{, bShdlerdaraf Aid hcet&ogyc(l)ﬂrbgiﬂg‘%ﬁgstlmted

that”when' m 2, two adj acent Ra ¢groups can
withFStand optionallysubssituted with ane i3 tmRﬁeWIEde Bpisi axoathigxo, alkoxy,

SRy AR Elabiahi o ¥ aadivdon dfple rmg R

allyl, alkenyl] Alkghad OAlkbxy, hb}ﬂnha‘lR afdthol ﬁm’?oobxd" thioxo, cyano,
unsubstituted al kyl, -CH2- (0 al ky

guanpgingy Epidigoarrhryn; sulfp, ThRrAanfe;. allgds@fanyh elkd&uﬁ‘uwhd of
ok BBy, RGOGIPBE, A8 SorBon o THRRS RO o '

ntar ni ng ring ons ‘se

al@omqarmmyls iaktylcagbomfylox®; yrea, ShioureaNsul fagod], Nﬁlfamiﬂé%&be@ﬂoyl
The ¢ ound of claim2

| kyl
xR SRS ol 8d et BBy Floalkut drisrarg cloaligloxy,
t
h%gro_gﬁaﬁkﬁﬁﬁf z{n'yp QI%N&E%X E}hlgargfg,ﬁ% o] %&%@ afa}ll,g%tne?éef}gioxm
hetbronnilsvl gyl er lﬁtﬂ’pm@}’m 2004/ 072033 PCT/ US2004/ 004049

-84 (2) a fused ring heteroaryl selected from the group consisting of:

(R R, R)n (R0
B C?
2 X2
2

1

Lez X2 ,[13 VL?» andbz'L

where ring A is an aromatic ring 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
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
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~Rn B 1 X-'X2)Ql2 5. The conpound of claim 1,
wherein R6 is X2 or (Rn B X2X Al X2 X2 6. The

weorpomed of claimb5, wherein ring Bis a 5 tBCT/US2004/004049
6- menbered aromatic or 5 nonaromatic ring. 7. The

compound of claimb5, wheBein R6 contains at |east two
hetero ri ng atons. 8. The conpound of claimb5,

onfé)? Eh1 rgoun(%ﬁtagﬁ 4n%%§ﬁnf}rg ﬁ&g Jﬁéﬁtgﬁnﬁj éb%h AERPring
atmn@—<p05+34 ON=pbr +NRY-; SadhsX bis m@pemﬂehgly Noor Gudash XF ixt ed
vvlth one of said _heter r| n

frenerdplyiQo mSof NndVBa- S |W}{?fee]%1£ ihyfrogegalkyl,
cyg%%lkal ‘Wﬁl@%ﬁ%m@ﬁ eﬁl"g%?géyﬁ“éé@ o el
heitoagh@n hemfdaydlkyl,’l&chyxﬁRBah&W is m@epleu@dnkly|aﬂ¢y&,y41kena}, kynyl,

SR IS SRS e, L P50 8L AN, i
Wféﬁﬁ%{e@%%%myrsﬁﬁaﬁyl 1&Qkyl§ﬁlﬁngé amg;sarfo@ﬂ &hﬁbﬂérﬁonyl

alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino, alkylsulfonylamino,

arylsulfonylamino, heteroarylsulfonylamino, alkoxycarbonyl, alkylcarbonyloxy, urea,
thiourea, sulfamoyl, sulfamide, carbamoyl, cycloalkyl, cycloalkyloxy,
cycloalkylsulfanyl, cycloalkylcarbonyl, heterocycloalkyl, heterocycloalkyloxy,
heterocycloalkylsulfanyl, heterocycldalkylcarbonyl, aryl, aryloxy, arylsulfanyl, aroyl,
heteroaryl, heteroaryloxy, heteroarylsulfanyl, or heteroaroyl; and n is 0-2; and

m is 0-3; provided that whenm 2, two adjacent R” groups can join together to
form a 4- to 8-membered optionally substituted cyclic moiety;
provided that if R® is 2-naphthyridinyl, 4-quinolinyl, imidazo[1,2-a]pyridyl, or
benzimidazolyl, then -R!-R*R>-R* is not H, unsubstituted alkyl, -CH,-C(O)-N(H)-
alkyl, -CH,-C(0O)-N(alkyl),, or benzyl.

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

N=, and -NR%- where RYis hydrogen or alkyl.

3. The compound of claim 2, wherein R® is a 6-membered heteroaryl containing 1 or 2

hetero ring atoms wherein each hetero ring atom is ~N= or “NR%,

N

F /

4. The compound of claim 3, wherein Réis O or O

RY N ‘{iL R
\N/ AN \N
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~NN / // I .~ N NNI (I R NrNNI NN 5RO N
"I" NON NJ'-~is N N SNNNNS ., or ; each of

wokioglo7208ei ng optional ly substituted with al KyPCT/US2004/004049

al koxy, hal o, oxo, thioxo, am no, alkylsulfinyl,
cyano, carboxy, aryl, or8heteroaryl and RO being

hydr ogen, al kyl, 10 cycl oal kyl, cycl oal kyl al kyl, aryl,
aral kyl , heterocycl oal kyl , heterocyc?@&lkylalkyl,
heteroaryl, or heteroaral kyl. /072033

PCT/ US2004/ 004049 -86 NN 11/ The”“¢donpound of claim

10, wherein R6 is N ,N N\ N A\~ NS~/
[\N~ or S
\Xz
PO
. . 6 - '72 XZ/
. The compound of claim 1, wherein R is or
(R)n
) B
X
o
oG

. The compound of claim 5, wherein ring B is a 5- to 6-membered aromatic or

nonaromatic ring.

. The compound of claim 5, wherein RS contains at least two hetero ring atoms.
. The compound of claim 5, wherein R® contains at least three hetero ring atoms.

. 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, —SR, ~0~CO-R}, ~0-80,—R}, -N(R}),, -NR-CO-R}, -NRI—
SO,-R, or —NRj—CO—N(Rj)z where each R’ is independently hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroaryl, or heteroaralkyl.
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N, Rg 5 12. The conpound of claim1l, wherein R6 is O
or NN ON-, N13. The conpound of claim1 1 ,

wobedeia3iRe is Nor N\ S 10 WO 2004/ 072033 PCT/US2004/004049

PCT/ US2004/ 004049 -87 (R n OLB X \X2 A X2 14.
The conpound of claim1-8wherein R6 is or (R )n B

X2 X A X2 15. The conpound of claim 14, wherein ring
B is a5- to 6-nenbered aromatic or 5 gonaromatic
ring. 16. The conpound of clai q’k

n S
contains at |least two hetero ring 17%T /\
conpound of claim 14, whereinfR6 coptai ng at{ | eas
three hetero ring atons. 10 P

10. The compound of claim 6, wherein R’is  ~O , O ,
iLL %71 O \K‘e?z-
2 e (]
l \ ' N -
F F , Rg/ ,

2

o) \K‘QZ

R e NG
SOLeGLeE
N NN NS

| < NG E“jfj“
N)@ \N ~ ,
N ﬁ?-L N %1 Zg '?71
7N 7~ K K
I\L;@,Rg/(;@’@,
o 5
K
W/\‘L“ENIJ C %
y

| A e N

RS , N

=GreSRew)
8 N
\N/ F , \\N F , Of <S Z ; each of which

being optionally substituted with alkyl, alkoxy, halo, oxo, thioxo, amino,

alkylsulfinyl, cyano, carboxy, aryl, or heteroaryl and R® being hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroaryl, or heteroaralkyl.



X3 N O 18. The conpound of claim15, wherein R6 is

3/ X3%3/\ X X3 X3 Xr ~X3 N\'" S\ / pSN' NW
wQo@40@02033 PCT/ US2004/ 004049 -88 X3!:~\ X3 PCT/US2004/004049

X3M:::~"\ X3 XBIiNXKA N" V' I V' 1 0\ 9, , or wherein

X3 is independently N e86-C; and each R6 is optionally

substituted with al kyl, al koxy, halo, oxo, thioxo,

am no, al kyl sul finyl, cyano, carboxy, ary4, or

heteroaryl. 5 19. The conpound qf cl aj Z}EQMherein R1

)_\

is a bond, al kylene, or -(CH2) 20X Y 20. The

conpound of claim1, wherein R%Zis ycl oallkyl ,

het er ocycl oal kyl , aryl, .heger LN or bond. 10 21.
1 rHdecompourdiobdlaim 0, mhereipReiei N R3 i < N(R) - C(O) -,

-N(Rb)-S(O)pgl-C(O)-, - C(&%\-O, -0 O -

. N( -S(ON2:, -8, B3 S 0 23" .

N(R) - C( - 03 - (@ - N(R¥, a bond.
22. The| conpqundf of cljaim 1, mdgflin R4 i s|lhydrogen,

al R’y cyc N I, oaryl. 23
The Eonpound ofr claim 1, “Wwherein bond or

al kylene; R2 ks a bond; R3 isgNR-CO) -,

- N( - (O -0 O-,

- O -S(O)_<- (O p-N(Rb)-, - N(Rb)-,
ors a R4 K5 al kyl ,

hetber yl, 0 het eroaryl. 24. The

conpgbund oF cl ai-#f 1, Swher 6MF RL i s - ( CH2) 2- 0- ( CH2) 2- ;
R2 piperidinyl, piperazinyl, pyrrolidinyl,
t et rahydr opuranyl, tetrahydropyranyl, cycl ohexyl,

NS
A A
R

N
Re” X

12. The compound of claim 11, wherein R®is - 0 or

N

N\\Q;;J
o
N ?
/
13. The compound of claim 11, wherein R®is N F or
N

N

S ~
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cycl opentyl, bicycl o[ 2. 2. 1] hept ane,

bi cycl o[ 2. 2. 2] oct ane, bicycl o[ 3.2.1] octane, 2 25
wo@x@4l7wyx| o] 2. 2. 2] octane, 2-aza-bicycl o[ 2. 2. PGT/US2004/004049

octane, 3 -aza-bicyclo[3.2. 1 Joctane, cubanyl, or 1

-aza-bicyclo [2.2.2] oct8he; R3 is a bond; and R4 is

hydr ogen, al kyl, heterocycl oal kyl, aryl, or

heteroaryl. WO 2004/ 072033 PCT/USZOQ§4004049 -89 25.

The conpound of claim1, wherein Rl/iS a bond; R2 is

pi peridinyl, piperazinyl, pyr Nyl

tetrahydrofuranyl, tetrahydroo raﬁyl cyclohexyl,

cycl opentyl, bicyclo[2.2.1] hept ane

bi cycl o[ 2. 2. 2] oct ane, bicycl o]

bi cycl o[ 2. 2. 2] octane, 2-aza-bicy

3-aza-bicyclo[3.2.1 Joctane, 5 culam

-aza-bicyclo [2.2.2] octane; 's-l\?fR‘)-C(O)-,

14. 2((’%% co%.@w.gﬁd’ofcégrg)l Whereg‘fl@ is 5. g(g)(g RIE Rb)-, -

N(Rb)-, or a b@h; and R4 is hydrogen, alkyl,

heterocy |, aryl, or heteroaryl. 26. The

compoun im1l, wherein each of R, R2, and R3 is

a bond; sand®'R4 Jis 10 hydrogen or al kyl substituted

mﬁthxg,.‘s 7 The conmpound of claim1l, wherein RS is

hydroeenb/ nsubstituted al kyl, or halo- substituted

aI kyl | 15,228, The conpound of claim11, wherein mis O,
of 2. 29. The compound of claim1, wherein Rais

sﬁﬁstituted at the 6-position. 30. The conpound of

claim1, wherein each Rais independently alkyl,

al koxy, 20 al kylsul finyl, hal o, am no, am nocarbonyl,

1§ RN o G D5 %y""’a\%%‘é’arom%twor

whengbmaRbring. X2 in which ring Bis -
6- menbered aromati c or nonaromatic rlng, R5 IS
hydr ogen, unsubsti tuted

16. The compound of claim 14, wherein R® contains at least two hetero ring atoms.

o tane, 2-oxa-
. 2] oct ane,

17. The compound of claim 14, wherein R® contains at least three hetero ring atoms.

X3¢\X3
N\
)\ 7
18. The compound of claim 15, wherein R® is Y

X3\ x34\ Xa%\

4 Y
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25 al kyl, or hal o-substituted al kyl; R4 is hydrogen,

al kyl, heterocycl oal kyl, aryl, or heteroaryl; R3 is
“mm%mqqn-mm)QQp, qq--qqm¢mmmmmm

-0 (0-, -O- NR-, -S(Qp-, -0-, -

-S(Op-N(R -, - N(R")- -8&-abond R2|sabond RLis

a bond or al kyl ene; and Rai s aIkyI al koxy,

al kyl sul {4 , hal o, amn V\D2004/07203
PCT/ US2004/ 00449 -90

stitut 6- posi The
claim3 ein the p tion of
.8/ occupi ed 5 substitutid th a hetero
or the pagra-position of r
suggstitute gvvlth “ORS, -SSR, -0 . -0 SO 1331
N(RR) 2, NR™~CO 2-RR -NRLSCR-RR' of- NR -CO N(ﬁ%?"?m 18

WiRTeBeritREy N orf G; d.nads@aen@lﬁ%Ptlunmgﬂbheaﬁﬁted%w&lkyl alkoxy, halo,
cycl oal kyl cycl oal kyl al ky aryl, aral kyl

hekertbioyel mmkyalkylwdﬁ@ylo exyAsP oeArRqHya R or higtereariar y | |
or heteroaralkyl. 10 N, / N 33. The conpound of
cl ai m 31, vvherelnR6|sNN\N NN N ~~NN or S;

1%ab cofptt T dieiny veiRidioRAld yborsly Bkdyldne} &0 (CHE)E-O-(CH,),-.
al kyl, al koxy, hal o, hydroxy, oxo, am no
al kyl sul fi nyl, cyano, 15 carboxy, aryl,

20 95E %&%gé{ﬁnd N%Qla%&oﬁ el R R ct5aAQR; ﬁ{eQé}éé’y”c?o alkyl, tar$t!

heteroaryl or a bond.

21. The compound of claim 1, wherein R? is -N(R®)-C(O)-, -N(R")-S(O),-, -C(O)-, -
C(0)-0-, -0-C(0)-, -C(0)-N(R")-, -S(0),-, -O-, -S-, -S(0),-N(R)-, - N(R®)-, -
N(R?)-C(0)-0-, -N(R®)-C(0)-N(R®)-, or a bond.

22. The compound of claim 1, wherein R* is hydrogen, alkyl, heterocycloalkyl, aryl, or
heteroaryl.

23. The compound of claim 1, wherein R'is abond or alkylene; R%is abond; R3is -
N(R")-C(0)-, -NR®)-8(0)y-, ~C(0)-, -C(0)-O-, -0-C(O)-, -C(O)-N(R")-, -S(0)p-, -
O-, -S(O)p-N(R'b - - N(Rb)~, or abond; and R*is hydrogen, alkyl, heterocycloalkyl,
aryl, or heteroaryl.

24. The compound of claim 1, wherein R is -(CH2)2-O-(CHz),-; R* piperidinyl,
piperazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, cyclohexyl,
cyclopentyl, bicyclo[2.2.1]heptane, bicyclo[2.2.2]Joctane, bicyclo[3.2.1]octane, 2-
oxa-bicyclo[2.2.2]octane, 2-aza-bicyclo[2.2.2 Joctane, 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.



34. The conpound of claim 33, wherein R6 is O or N\,

N O ; each of which being optionally substituted with
wa@bdoglo720a83 koxy, hal o, hydroxy, oxo, am no, PCT/US2004/004049

al kyl sul finyl, cyan, carboxy, aryl, or heteroaryl. 5

35. The conpound of cl ai-8931, wherein R4 is hydrogen

or alkyl; R3is -N(R-C(O-, - N(Rb)-S(O) p-,
1
2(5: %I@%)?Mp?md of éﬁﬁ% R; %5@1)111}818 @(bg%ﬁ dR ﬁﬁ)@rﬁﬂ‘gﬁl P oﬁgailﬁyl

- (ToER)idinyl, (tQIF@)erofulaﬁyl Tihehypduppany, ofclaieayincgdopentyl,

o elasahekigte, Bevcel T4 Rl Iob L Upetine ot

e 2002]odthnd, bl’eﬁﬁ%@fc 2. 8- LRI f m
371%0e[re| r]loRS is dr og % 215 t%nQ a%g cor‘r%391 é‘dtaﬁie

5 clcabyl, orslazs-hie @r?dZ]behang Ridb (R M@armmﬁ@)@(@m -C(0)-,
S BB OG0 1A 130k 0 aS§PBr R pNGR Y o @

arbon, arﬁi—]ﬁis b3dpgen, Al Areterocycloalkyl, aryl, or heteroaryl.
yl -4-qui nolin-4-yl - pyrazol -1 -yl )-propyl ] - acet am de,

N[ 3- (3 pyridin-2-yl -

' lJ2- j4d
264lohfioftay br AyEAE A %e]reﬁﬁze)a sBRPRY 'R AR AL AT AE
10 yﬂgdnqwnnoh%y}éﬂwﬁmﬂﬁnammbwﬁmyl) propyl ] -am ne,
4-{3-pyridin-2-yl-I-[2-(1H
tetrazol -5-yl)-ethyl]-1H pyrazol - 4-yl }-qui nol i ne,
Z’ﬂ"]fh% &Mﬁoﬁh@oﬁcmﬂmk &l%er&ﬁrﬁs‘?ﬁ hgdrﬂﬁen[ unsubst1tuted alkyl, or halo-

1-yl-propyl)-1H pyrazol - 4-yl
SS(IBStﬁyheddlkle yl - 1H pyrazol - 4-yl) - pyrl di n-2-yl am ne,

2, 4-dii net hoxy-5-(3-pyridin-2-yl-1H pyrazol -4-yl)-pyri
m di ne,

15 28-T(3 - gbdhmoﬁcmhnﬂ mraﬁlmiw-lybf@yr azol - 1-yl') - propi o
ni c aci (3- pyrldln 2-yl
1H pyrazol - 4- yI ) 1H-| ndol e,

292;}'[}% éripg\éxg ?%}1%3114]15( Spbs %1tute% af tﬂe 61 tor 2 ol -3

- pyri di n-2- yI 4 qU| noI|n 4-yl - pyrazol -1-yl) WO
(%Qr /072033 PCT/ US2004/ 004049  -92 propi onam de,
<pyppHdhotlgim b vehareisiepsh B i indspeadently aliph, allomyy | a
20 Miafi§a %
pmistpoblly 11 aming, aminocprbquyl llexyparhoryly exelqlis,or
-ﬂnetehmyeballoybnar ni de, 2-methyl-4- nethyl sul fanyl-6-(3

-pyridin-2-yl-1 H pyrazol -4-yl)-pyrimdine, 2-(4

(R

X1
X~ X
/'\ X2
U
a 5- to 6-membered aromatic or nonaromatic 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®)-S(0),-, -C(0)-, -C(O)-O-, ~0-C(O)-, —C(O)

31. The compound of claim 1, wherein R° is in which ring B is

bond or alkylene, and Ra is alkyl, alkoxy, alkylsulﬁnyl, halo, amino,
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15

benzo[ 1, 3] di oxol -5-yl -1 H pyrazol -3-yl)-pyridi ne,
2-[4-(2, 3-di hydro-benzofuran-5- 5

wQ kgo402opy/ r azol - 3-yl ] - pyri di ne, PCT/US2004/004049

5-(3-pyridin-2-yl-1H pyrazol -4-yl)- benzo[d]i soxazol e,
3-[4-benzo| : -90-
1, 3] di oxol -5-yl -3-(6-nmethyl -pyridin-2-yl)-pyrazol -
1- a%[} g Q)lrtaﬂdoIx?carlg\éin[yé~I 31&)‘9169(? %P{f m 1s ot 0, at least one R? is
|ox B-yl pyridin-2-yl Fazol -
].wm$ﬂwndpwmk6m&mﬁamesulfonan1de
2-[4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-6- yl)-I
H pyrazol - 3-yl ] -6-net hyl - pyri di ne, [4-benzo[
34, @iléjb&ﬁ u‘n@ oflctadm (38; WEEII%}H thd Bara-position of ring A is occupied by or
din-2-yl)-pyrazol -1-yl']-acetonitrile
[\l-sp‘Qst{mte& enthof Het@p dingratdm Bx {He-1Brg-position of ring A is substituted with

11 B2y by 8, 30L o) L8 o TSORR8BS 1 G -

gmwdcma&(w)) whgiewgmoﬂs idkdepbdedtl il dska afignydycRylkiyln
i ne ridin-2-yl-
plpyglpg]kyiallwl,) arghagﬂgﬂé)eéegpwaaa@% heterocycloalkylalkyl, heteroaryl, or
idin-2-yl-1 H pyrazol-4-yl)-2,3 -
}%éﬁé%dg %ol 1-yl]-ethanone, 6-(3- pyrldln 2-yl -
H-pyrazol 4-yl) 15 [1,2,4]triazol o[ 1, 5- a]pyrldlne
3-nethy|-6-(3-pyridin 2-yl - 1H pyrazol - -3H
qui nazol i n-4-one, 6-(3 -pyridin-2- yI
H pyrazol - 4-yl ) - 4Hbenzo[ 1, 4] §\
6- (3-pyridin-2-yl - 1FprrazoI l) - U|nox Ilne
3-(4-nitro-benzyl)-6-(3- pyrldl (2

33| PHeltomoBZ@ bf diaith 3 1, 3vheiein KEZS! |
5-met hyl - 6- ( -pyrldln 2-yl -1H pyrazol -

4-yl -1, lo[1, 5-a yrldq@e
4-phst ' CYBALF P 0
3,]4-dih nzol[ ¢][1, 4}di a epine dli one,

2,8 di oy (B- pyrndi n- 2ly1l-N

| H pi 4- yI qui ol i n-4- )

6-[ 3- (6- nethy pyrldln 2-yl)- pyrazo

yl]- 4 zol o[ . 1, 5-alpyrsdi ne,

1 -pyrl/y R pyr azol - 4-yl) -

[

2- pyriéﬁp-z-x pyrazol -4-yl)-[1,2,4]tri
az oI ol 1, pyr,icdi Ne; ; each of which being optlonally

H 4-yl)-2H I | -
e s st&gtrelégvl% a%k}/l all%oxye)ﬁalozﬁydrox% o)xo am1|ngo§1lél3lrlgl?lﬁln)rfll cyano
[ | - 1H pyrazol -3-yl)-6-trifluorometh
ag } #fj opﬁ&%ro?rﬂ.

benzo[l,S]dloon 5-yl -1H pyrazol -3-yl)-6-vinyl -pyridin
e, 2-(4-benzo[1, 3] di oxol -5-

yl -1 H pyrazol - 3-yl ) - 6- propenyl - pyri di ne,

2- (4-benzo[ 1, 3] di oxol -5-yl -1 H pyrazol - 3-

yl)-6-ethyl -pyridine,

2-(4-benzo[ 1, 3] di oxol -5-yl - 1H pyrazol - 3-yl ) - 6- pr opy!l
pyri di ne,

2- (4-benzo[ 1, 3] di oxol -5-yl - 1H pyrazol - 3-yl ) -6-cycl opro
pyl -pyridine, 1- 30 [6-(4-benzo [ 1,3 ] dioxol-5-yl- 1
H pyrazol -3 -yl)-pyridin-2-yl] -ethanol 4- met hoxy- 6-
(3-pyridin-2-y|-1FprrazoI-4-yI)-quinazolin,

6- (3-pyridin-2-yl-1H pyrazol -4-yl)- quinoline,

6- (3-pyridin-2-yl-1H pyrazol - 4-yl)-qui nazolin-4-ylam n
e, 6-(3-pyridin-

2-yl - 1H pyrazol - 4-yl ) - 3H qui nazol i n- 4- one,
7-(3-pyridin-2-yl-1H pyrazol - 4-yl)
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WD 2004/ 072033 PCT/ US2004/ 004049 -93
pyrido[ 1, 2-a] pyri m di n-4-one,
W®2¢0030(®H3xycl opr opyl - pyri di n-2-yl) - 1H pyrazol - BeyU$2004/004049
[1,2,4]triazol o[ 1, 5-a] pyri di ne,
3- et hyl - 6-[ 3- ( 6- net hyl-9pyri di n-2-yl) - 14 pyrazol - 4-
yl ] -3H qui nazol i n-4-one,
4-(2-{2-[ 4-benzo[ 1, 3] di oxol - 5-yl -3-(1(3‘]-rret hyl - %/ri din-2

yl)-pyrazol - 1-yl ] - et hoxy} - et hoxy) -
-l -carboxylic acid, 4-(2-{2 5
[ 4- benzo[ 1, 3] di oxol - 5-yl - 3- (6- netN
azol - 1-yl ] - et hoxy} - et hoxy) - biRYcl o]
-carboxyllc aci d nmethyl ester,
344-The.cgerweBnd oBqlainb b Mhsgp R3 is o or
(6-nmet hyl - pyki di n-2-yl)-pyrazol -1-yl]-bicycl o[ 2.2.2]oc
tan | -c <f? lic acid nethyl ester,
2¢( 4- zo[ 3]dioxo|-5-y|-|F#pyrazol-3-y|)-6-isopropy
pyri dj ne,

1, dloxol-5-yl-5-trifluoronethyl-lFprrazoI-
- 6- brono- pyridine, 6 10

-f1 uor o- 6- net hyl| ridin-2-yl)-1Hpyrazol -
1, Z(Q] triazol o[ ach &f \ﬁgx)é 8EiRs opt1onally subs%/tuted with a11¥y1 alLoxy,

T A TR B AL 4okt o

6-[ 3- (6 rret hyI pyridin-2-yl)-1H pyrazol - 4-yl ] - qui noxal
i ne, 6-

35ey75h6cf@rrm9ynd af sl AL.vlarsin ﬁ+1§>9¥dg25?n orafyls B WEN@) GQ)- -

b b)
pyri ?ag@l’ylm%gz%ﬁ% y % [ 1N Ré)l t0¥| fE\)(z)Ié)(I1 r}{[ 1IS cycéj)aglflyl o
r adband; R’ is 6-HoBd,(Bkyletengt -(CH,),-O- (CHZ)Z-
pyridin-2-yl)-1H pyrazol -4-yl]-quinoline,
6- (4-benzo[ 1, 3] di oxol -5-yl - 1H pyrazol -
363~ Whe codngout@ bpclamﬁrgs hyherBMR*dR RT-R'- is h[)_llflrogen
7- met hoxy- 3- net hyl - 6- (3-pyridin-2-yl -
pyrazol - 4-yl) - 3H qui nazol i n- 4- one,

3’; ﬁ’l_l‘ s ggpg): | y(j—%lm BH nﬂér}mhﬁig %(i}x g(lfﬁg ihlgs"l.%'st\ﬁlufed methyl, or
H

2] oct ane

-yl) - pyr
.2.2] octane- 1

qaim
4-t1*1ﬁﬁ7cﬁbfhlé@1>yy -(3-pyridin-2-yl -
pyrazol - 4-yl ) -qui nazolin,

6- (3-Pyridin-2-yl -l Hpyrazol -4-yl)-quinolin-4-ylam ne,
3%%? Cquepnoélgflffgl]aénoxo\i‘]h%rem §§}(1%qu etmﬁyl -pyridin-2-yl)-
pyr azol - 1-yl]-cycl ohexyl }- carbanic acid benzyl ester,
4fg¥%?3€gnc§1/pﬁz J d o éﬁ)éi)&p ﬂégemg sg%cte(? ¥r e grm% 30n31st1ng
o{fAS (%5 g‘ﬁﬂﬁ@ﬁ-ﬁ ﬁhﬁh@?ﬁ@h =23 az@t—ﬁ-@d)ﬂﬁb yllamme N-[3- $ -pyridin-2-

pyri d| n- razol - 1-yl JT-cycl ohiexy nmet hanesul f ona
miyttd; qkﬁnc[lm-{-sl—pynamlo]r—ﬁl-)-propyl] acetaxmde N—[3 (3-pyr1d1n—2 -yl-4-

7 qttlgx}/obypé?f{ﬁl: g&rgzq?-ll- _ 2 ?tﬁ sulfélna-lrmg(leJ ! 1—Pse-(3-pyr1din-2-
ol AR a8 o
yltytrggl ﬁ-a(;k)@q;thﬂ,]ﬂ}@pqramlélayl} quinoline, 4- [g—pyndm- 2-yl-1-(3-pyrrolidin-

-@aﬁr@?-%ﬁ-wé@légg -é{l"%ﬁhe %—(%—Byndm@-yl-1H—pyrazol—4-y1)—
ﬁSWZJygitﬁlnalﬂﬁi -dibhttyyeE-03-phridin)2-be 1 glyrazol-4-yl)-pyrimidine,
oxadi azol e
5 36 mmwrﬁdz@ qinalip-pyi-pyeeollyhypeieniseeid of-6-pyridin-2-yl-
1H-pyrazol-4-yl)-1H-indole, 2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-6-yl)-1H-pyrazol-

3-yl]-pyridine, N-hydroxy-3-(3-pyridin-2-yl-4-quinolin-4-yl-pyrazol-1-yl)-
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nmor phol i n-4-yl -6-(3-pyridin-2-yl-1H pyrazol -4-yl)-quin
azolin, 6-[3-(6 30

wao eooftoresd et hyl - pyri di n- 2-yl ) - 1H pyrazol - 4- yl PEJUS200X 804049

i ne, 4-(4-nmethoxy-phenyl)-
6- (3- pyridin-2-yl - 1H pyr-820l - 4-yl ) - qui nazol i n,
5-13-(6-net hyl -pyridin-2-yl)-1H

pyﬂrgﬁg{ﬁlﬁld | Li ?’g?ﬁ&ﬂl]% élr %ﬁ{ﬁ'ol}g z?gl% aezr(])%—o- ethg amme N-[2-(3-
3- I(}@Ldneﬂh«baéqurhrgnyp4 )f}-ﬁyr(azelglfglc))zht%]zmthaﬁﬁuWﬁmm]b Zmpethyl-4-
D aR B R Gt o o R e omdine Galh |

aodeﬂz&[@?%&bﬁdﬂ@ S I‘H%y)‘ézoi'—td:yq yndme 2 -[4-(2,3-dihydro-benzofuran-5-
pyr azol qui nazol i n-4-y ?

5 3[1)31Hﬁlymmoh§+ylbyymdinm 52(3yﬂ>})11d11h+2p,51¥1&i—pyraﬁel -4-y1)-

S I R SRR  S—

PYI-9i7 Propfohtnle,Re 2k Heh S61* B7dbLol-5-y1-3-(6-methyl-pyridin-2-
(Zlg?ﬁl%ro phgﬁg? e?%{py?l di n- 2yy (1&epyy gggl 022-yD)-

4 Ma)zobérﬁbp@})y@cmgfh@tpe@ulfonamﬂe 2-[4~(2,3-dihydro- benzo[l ,4]dioxin-6-

o AR PRSAY bk iRt o8 s B A5 g ek

I SOXa

( @ynﬁtrh@ayly)‘mw-ll)ylj ﬁce(t@m@ﬂé M {D=[2-behzot H3 6 RAB-y143-Y4-)
Zolln
Qyﬁwipm 21 pyrmlplyylé—,_e&ylhnwbanswﬁ@n@md@n4 $3-{§-methyl-

e

5 p(ysaz@ymydi) 2H DhyHal drik-pyomaz @L[S435ﬂy)1dﬁ#24yhdelg}r&:&4qa} bg-

i c, aci

1%9/ ey -Séfeﬁﬁiat?{%eﬁ ?i?éﬁld@-?y Wy 1 Hr#@k4oils- 3- car bo
”f% 'QMA%F%PWW%‘?‘S@;%W Gy gy b D
x yAvitazeli- d -ong.20-(8- ldymldim&éyyl-ﬁﬂwgdz))l-é{yil)dﬁi -benzo[ 1,4]oxazin-3-one,

car@o‘%ﬁ ézlé‘y ngﬁ?}rﬁgxﬁ é]g&no?(agng 31 H {nl‘gr% enz?l)% (3-pyridin-2-

nga- Hoj)yrazd}-%l BEF-§@n@0lini-Hne? - Sthrels-BYB AR 2 ¥4I H-pyrazol -
1H i ndazol - |];l|=5- nmet hanone,

54d)p &Zﬂ&nﬁwjo qlﬂyanaz%meﬂhmﬁﬁmmdﬂmazm 1&-Byragol-4-yl)-
g%%gap ?ﬁoﬁ}lﬁ%&zﬂzcﬁ?@@%yr a C)ne o 0mehs)&(3-pyridin-2-yl-
3 mapjaazqm ¢l)-BEi- qumyzdlmpﬁa%a; I6a{m(6aa|aetﬂ91,pdﬁ¥mna0ﬂ)ﬁoﬂr@razol -4-
gf}badeéﬁﬁnggfq?}rg aﬁ%fnnpd%lljen l—mgtlhg)%y ie(?a-ep%ltn?hn-}ry(l) 1H-pyrazol-4-yl)-
uﬁﬁb[lhg' .@-n%‘t 17 d-QL—M(ﬁﬁ Ol Ay phrazbtA-SHGY 'Z%Hagofo'[fjg

t
Sﬁipmrgleme?2;((3~p1!Hdmy2-ak—dJH-mlrgfztol—4q3d)-ﬁHasd)qumml;n- 1-one, 2-(4-
%% %@zo@,ﬁ oS L B R PE S it ororleth pyridine, 2-(4-
ZQ}(hd‘XQYJS) IPM{JpS’ﬁfzél’-gyﬁl@Wn'yﬂb%&né ﬁ@ﬁben@oil%]dloxol 5-

(6- me‘ofaLl |n2 - 1H pyr azol
I ylzlhlmsfrm&érsd} ﬁ-];Bolar]n,y pyuidine, 2- 61-‘()®Zo[1 3]d1oxol 5-yl-1H-pyrazol-3-

H-py,r.azol 1
prPB Bt@y?gﬁd@ péﬁl‘tﬁng [;J%ggﬁo;;olqy y? FE5 pyrazoéf 3¥y1?g]propyl-
4pyhd1n3|'2 gﬁubéiﬁbpﬂ 31dickoP8S)l- 18E-pykrazol- 3-y1) 6 cyclopropyl-pyndme 1-
& cIo fd‘y ?rldln yl)-1 H -4-yl
6- (4 enzo 1 ,3]d1ox0l1-5-yl lH—pyrazol 3-yl)—pyr1d1n— -yl] ethanol, 4-methoxy-6-
(3-pyridin-2-yl-1H-pyrazol-4-yl)-quinazoline, 6-(3-pyridin-2-yl-1H-pyrazol-4-yl)-
quinoline, 6-(3-pyridin-2-yl-1H-pyrazol-4-yl)-quinazolin-4-ylamine, 6-(3-pyridin-
2-yl-1H-pyrazol-4-yl)-3H-quinazolin-4-one, 7-(3-pyridin-2-yl-1H-pyrazol-4-yl)-
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25 [1,2,4]triazol o[ 1, 5-a] pyridi ne,
3-net hyl -6-[ 3-(6-net hyl -pyridin-2-yl)-1H pyrazol - 4-

wq bdo4®#20q31i nazol i n-4-one, 3-nethyl - 6-(3-pyri di PERUF1004/004049

H pyrazol -4-yl)-3H qui nazolin-4-one,
2-[ 4- (2, 3-di hydr o- benzo[-234] di oxi n- 6-yl ) - 1H pyr azol - 3-
yI] 6- net hyl - pyri di ne,

g?rgbﬁnz limﬁldﬂn%@he %= [Bl- 63 RYEGHARpydinld-5 518 - Bz AVa-y1]-

2-[ 4-benz
1 [é]%]@?@@p §1 mcr(d@neaétmgt yipBH£3-(h memyil-lp)fﬂfltmrbybﬂ-}]l-pyﬂazol 4-

PR B S AR TR S A

Py pE@azd@-1y ) -efhowly pethoRy)- bﬂyﬂSEZ 2. 2]octane 1- carboxyhc acid, 4-(2-{2-
1, 3] di oxol -5-y

b

p)[%Ttﬁp?P[ 39419?2%4—&12%(6 -mofhiy]l- Pélrlﬁmx%r}’gal}’h@df)l =i]-ethoky-ethoxy)-
S SR PR oy B, P
y r(éﬂméthjfltpyrﬂdlﬂADyIP@ﬁbﬂﬂ-ZQﬁ$-bR§HoP§2 0kt Q24048 box Ak a01d

ropjonitr

D o (21 b v obdot isxgl-S kel Bypaenl-Sarty ysevepndtropidine, 2-
pB(h Ab@%iedrgggﬁ xQl- C?I %IXSO nﬂuor?mitllgl}rl ~-1H- apglrerzo&3 9713 -6- é)romo Igg/fpdme 6-
yr[Bdﬁ-ltﬁhlord\IS-[niZetKlﬁ mldltdﬂwl)ZIH pyrazol 4-y11-[1,2 4]tr1azolo[1 5-aJpyridine,
y'6éé'(%u' Aot g ot peet A AR 5"

qq,lzg@idn% ¥l[33 G%H%tﬂ%dnpﬂyl}jlﬂ “pyiakol-4 RN |- §FiRbxatin¥) 6-13(6-

5 nmet hanesul T ona

gPC%/IQ‘%EWVHPWCBH‘QI-YMJHdv)ﬁwaﬁwﬂ]-fﬂmﬁbﬂaﬁﬂquﬂnaybl)n -prompj &-(3-
1 o§yig S S I PR A 2 Tt el 4 o vy dazing, 43 dp-methy-

] -p&ﬁ&incm-be)IIIH-F az8-4-9t| Rtindling; &(dbenzbl1 3]d10x01 -5-yl-1H-pyrazol-
H pyrazol - 4 4H benzo[ 1, 4] oxazi n-3 -
4 3rjgl) @éluf%q ﬁ;methyl pyridine, 7-methoxy-3 -methyl- 6 (3 pyndm 2-yl-1H-

p?b#a@bgzi ?713)3@ e Iﬁgi'aﬁ’éiéf‘& %hfr i4y141$rpﬁ0ﬂ?£lh}¥ phen 3];1?[%/&3 8%‘1&111 2-yl-
p)lfhgyzrbzod-@jrl)—qbﬂiazmird}Hyis]eammeJ AE—1sopropoxy 6-(3-pyridin-2-yl-1H-
ot R T LR 6p¥r§%ﬁaﬁ§awrmrﬁ glamine,
2- {@44%ﬁZd{ﬂ 35?(?13»@31@5%-3 -06- in}ethgo rpgn -2- Pfl) FR?frazgl -1- eyl] cyclohexyl}-

pyrazo

. NC al@B“oEFQ}&i betizyl Qstegrl 4-44-@3:1120)@1 B}di@ﬂ;eol-yﬁl-ym}f(@mthyl -pyridin-2-yl)-

4P?£§LBK, ~ gy%']c]é)ﬁ%i q%ﬂﬁ%ﬁ]}lﬁ%{‘ l?lrﬁ{)qxggbq 3]dioxol-5-yl-3-(6-methyl-

5pyhd1nel-?1?1p]yra;kbl' Dé&*l]a@}%h}éx?’l'}}métﬁbﬂé@ﬁﬂf&ﬁmﬁe 6373068 Rro-6-
1, 3] di_.oxo

gmqﬂwlmygdwz ybylrférmaqu ‘irlY]] dviirgreling, 7-G-pjrulin-2nd-1H-panzol-
%Xﬂpi/ 102 ﬁﬁh gz T;ﬁtl %Y}-é]Bgﬁ az dl1 tfrt)l/l?]'}tylz%-'ll%ﬁ “Rd{D 2yl L pgrazol-4-

ByK)Aklumetzbbn-b%ﬂ]Zyire)a B3- ﬁyndm-Z -yl-1H-pyrazol-4-yl)-
pyr a yl)-3H qui nazol i n- 4-one,

ridin
\1;?11?0519%58%1@‘1@%11605(&3 P 2-y1- THepyrazol-4-yD)-
1;%"25 (?c g%%lg gf?gﬁal}'x Zoﬁ Hq Pl 4-v1)-benzooxazole, 4-
)ih)orﬁalmg%yb@-ji—pgmgmeﬂ ylelH pyrazi)|1+4 yl) qumzlizoéme |6) [3-(6~ 4
i.0X pyrazol y ridin

- “éfgﬁﬂg %t{ei?ﬁélh%rdm% S(Iklglpﬂxr%ﬁqlr“zylirﬂmilpﬁ%lwam %qu =phenyl)-
1643 4ytitiin2ZN-2hlpyral BW-GhidGzolfe, 5-[3-(6-methyl- -pyridin-2-y1)-1H-

pyrazol-4-yl]-benzo[ 1,2,5]thiadiazole, 6-(3-pyridin-2-yl-1H-pyrazol-4-yl)-

benzothiazole, 3-(3-methoxy-phenyl)-5-(3-pyridin-2-yl-1H-pyrazol-4-yl)-
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20 (3-pyridin-2-yl-1H pyrazol -4-yl)-qui noxal i ne,
5-net hyl - 6- (3-pyridin-2-yl -1H

w@yeoanwo3dl-yl )-[1, 2, 4] triazol o[ 1, 5-a] pyri di ne, PCT/US2004/004049

2-[4- (2, 3-di hydro- benzo[ 1, 4] di oxi n- 6-
yl)-1H pyrazol - 3-yl ] - pyr-P4H ne,
2- (4-benzo[ 1, 3] di oxol -5-yl - 1H pyrazol -3-yl)- pyridine,

2+ l{eﬂzc([g}lgbxgt(fwcg RS NERO AR dxy Ak abM 848" lpyﬁafiﬁl yRYH-

ridin
bQJYZaZ[OE43']1)ﬂqmwollﬁ-‘Sfyl-]@nnd¢,ﬁk[ﬁe(ﬁanethhlylbyﬂdth-{zyyl)?ctmp}@azpl 4-

( é’“ﬁ? é?[%? At ﬁ%%[%bioxawﬁﬁdﬁ 942 ~Bethoxy-phenyll 343pyrdipr3-yi-1H,

d70BZ ShizBF Ak OWEzbIY B]4-chloro-phenyl)-5-(3- - g 3
o TALABA 3 Pl ko) oI, D chloro-phenyl)-3-(3-pyridin-2-yl-1H-pyrazol

HApyh QIMO{GEIS}DK?ZOPG 8:@; @ﬂ]ll’lfphanyﬂ)-éf(?aapyﬁdnajl-p)jl-rlﬁalpyrezol -4-y1)-
: neﬁzcg%%%?(t e, (Q)énetﬂoxy -p ?) [%'?3 %ﬁm— yl—lﬁl }1yrgz )iﬁal
cmh@@mmuﬂpme&ﬂmhe? ss(B)pyhﬁhpy!yﬁmLpﬁaz\dm y)-IRhdpherndblyl-

qui nazolin one, 6-(3
@pp@g[ﬁ]i@}(?q:olq:ﬁ_ %pggbm—?.zgdﬂ@pyrazol -4-y1)-1H-indazole-3-carboxylic

. )%gll'dg'%j K§ ﬁﬁ?kn—%%d ?Hbéj}x%ol qlail ??I-mg azalc c- % ar%%xg;ll)fc add
6-nfethylemide] 3- (3}p§ihdM-yEiMpr1ﬁ0ﬂ)-%tﬁ7-®H indazole-3- carboxylic acid

3-fl 2-net h
( Almgieids og3 ;ml"%ﬁgﬁwl;ﬂ% BTy hinagle Barboxylic acid
pxlﬁ gédgﬂpgglggk/))og%}' zﬂﬁ‘iﬁ 5 @T 6%’Y(il+ 2‘%&1‘1—? Pgraz?l -4-yl)-1H-indazole-3-
4cy1tb)3xy;lm znadphemymmlde morphohn-4-yl -[5- (3 pynd1n-2-y1 1H-pyrazol-4-y1)—

oI5 Dialbrnabe SO iAtH Bhyag Lo TH fdandie-5-

f | L |
| Icﬁl*ebbﬁ’%lfb ag@% B?i}zg%ﬁﬂzig'aﬁd 3 '_€8 ﬁpy;x}lgﬁz g?ﬁﬂﬁ?p#)ﬁfM 4 5990 2%8701e-

13zcanqqxwflaz@d@[yploselay idadi ne,
1-tert-butyl-3-[6-(3-pyridin-2-yl-1H
pyrazol - 4-yl)-qui nazol i n-4-yl]-urea,

4(h Th3 cpypoahdiof2:] b Il,fsla@/doﬂﬁﬁhn&b&ihé selected from the group consisting

benzo[ 1-, 2, 5]thj adi a
590f 34',5%/@%{1%%}’&7[[1‘1195[1'%@-&2}6) 2H-igequimlin-1-one, 4-methoxy-6-(3-

b 1
5??%&%y2r %dl n%"?a&bﬁ ?13%2&11% jgé(iﬁlzlb o}{(1 azol‘pgrazgfl 4-yD)-
nqmlm!ohhe g—@—y}?*rcﬁn—aaflﬂﬁ poliael24- yl) ﬁdeerQia]'plynﬁn&‘ihM-éhw B-[3-
a 1 n, -1.qr - . PR

¢ Femelon i TPy v el oA Bislsl LA-gryidies cRa
| b?ﬁ@hn‘b 91411?%)%@&’61/ 4{_}@%&%&1&0 1n-4- agmne 6- (3 gl'ridin—z -yl-1H-pyrazol-

pyridi yraz o
541y8)-8 8= qmazylmﬁycmedﬁ@ Zé*ﬁb’f)lomdpyl-pyndm-Z-yl) -1H-pyrazol-4-yl]-

PV 3 At s 20 adne, S bt @R e B havridi Ar ) SPgpyrazold-

5yI]E3}lly1{1mb’z‘UlﬁPJﬂ-@ﬁ6 ﬂnﬁﬁiyﬁ@%lﬁyﬁdﬁﬁ%@d -1H-pyrazol-4-yl)-3H-
[6-(3-pyridin-2-

p§irEaeEingd-png, Qquf/@aBzd1thro4bpr1aﬁﬂmun-6 yl) 1H-pyrazol-3-y1]-6-

> i Y U T Bl S Y REIOL5531)-6-cthy-pyridine, 4-
3(2( ‘%2-@t-ibw|lzomn]3mid>ﬁ015 -{13-(Hietyh pPritiin=2LH Ry 28R y1]-ethoxy}-
enZO Cll SOXa

5@ sxwyblpmlﬂ2@%]pctmqéwamhqa@ld,)2 -gi-benzephidicol5-yl-1H-
%9%;% %@1@9}/ @ﬁ% S BT dionghs a3 (Gmethyl-
pyr1d1n-2—y1) -pyrazol-1-yl]-ethoxy}-ethoxy)-bicyclo[2.2. 2]octane-1-carboxy1ic acid
methy] ester, 3-[4-benzo[1,3]dioxol-5-yl-3-(6-methyl-pyridin-2-yl)-pyrazol-1-yl]-
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15 carboxylic acid nethylam de. 41. A pharnaceutica
conposition conprising a conpound of claiml and a

w@baamemaedit i cal |y acceptable carrier. 20 42. APCT/US2004/004049

phar maceuti cal conposition conprising a conpound of
claim39 and a pharnaceQﬁ1caIIy acceptable carrier.
43. A pharnaceutical conposition conprising a conpound

of p16 féhﬁl%oz-%m-@e&o [P @ﬁ%%%g-?%ll 1@@%#%2&053 ?ﬁt@%rg?pgopyl-pyndme

carrier I nhibfting

Si @ﬁ%berﬁg[bzaldmmysrylr1ﬁ-smb¥®ét-yl)16haonﬁtmmnﬂ1ne; DiRf2-(3spyrglin-2-
o 5P Shei A g2l o Bl hafimtes br 1 [f”"“”t
| rifeinbb[t1i 3)diokbles y&{(snn@éﬂgﬁqiyhaﬁu@@!)%yzdm -#A]-p

the nethod conprising admnistering to sald su ect
wi ethagesalionamifle S-Grimuidin-gfyl4- @Dmiuuﬁ-dll-l)mazoll-h-lyb‘rﬁ@pmmc

oL PR R B i G et

t he(Ivpirddin-2- ﬂom@y&mm%mmbsﬁz@[l mﬁ)xbﬂn%& a4BJ(85hethyl-
with an_effective anount npound of cl ai m40.

4?“%&147%1%34@%42%%&2 ﬁ@?t}tﬁlr‘éllfﬁgﬂrlﬁ’l‘tfyléélel S(&ouptior2-yl-1H-
P, b5 00 RORPLLEL el PRSP ey

Cmmldun@yﬂ))f—pﬁhmlmﬂ] ethAﬂlB ~méthamdsiifon ahide,h{4bérzopl,3 fdxol-5-
ceII the net hod conprisin

th"é @’{ B%‘% 1%813 ua&t%e;\?ﬂ Einen N i3~ Grpyeiditse il eduinolin-4-
anIpYtazBf-13 F1EOBRAYR t@atneahﬁ;nmn%% 4- (3%yARlin Ay t_[?g(gﬂgtfmzol_

|nh|b|t|ng t type | recepfor a cel
met-yoethsdinbil ipyrazgl- 4-wh}eq1$lnekm®ﬁ [édmhzm[ﬂJ3ﬂk@;oxdl-i}'yb334(d5-methyl-

R SRS BBl 2y BRIH I S B Ry tr,+
LS IR LB SR B
m@étn-wl-lﬁrmamolﬂf qh3Hdlm1@ﬁ1ﬁbn-6f(9@L &(ﬁabmnzcm 3]d40x01 -5-yl-
T ey A AL P RIS 1 o
y)-6-isopropyl-pyridine, 1-[6-(4-benzo[1,3]dioxol-5-yl-1H-pyrazol-3-yl)-pyridin-
2-yl]-ethanol, 6-(3-pyridin-2-yl-1H-pyrazol-4-yl)-[1,2,41triazolo[ 1,5-a]pyridine, 6-
(3-pyridin-2-~yl-1H-pyrazol-4-yl)-quinoxaline, 5-methyl-6-(3-pyridin-2-yl-1H-
pyrazol-4-yl)-[1,2,4]triazolo[1,5-alpyridine, 2~[4~(2,3-dihydro-benzo[1,4]dioxin-6-
yD-1H-pyrazol-3-yl}-pyridine, 2-(4-benzo[1,3]dioxol-5-yl-1H-pyrazol-3-yl)-
pyridine, 2-[4-(2,3-dihydro-benzofuran-5-yl)-1H-pyrazol-3-yl]-pyridine, 2-(4-
benzo[1,3]dioxol-5-yl-5-trifluoromethyl-1H-pyrazol-3-yl)-6-bromo-pyridine, 6-[3-
(5-Fluoro-6-methyl-pyridin-2-yl)-1H-pyrazol-4-y1]-[ 1,2 ,4]triazolo[ 1,5-a]pyridine,
6-[3-(6-trifluoromethyl-pyridin-2-yl)-1H-pyrazol-4-yl]-[1,2,4]triazolo[ 1,5-
aJpyridine, 6-[3-(6-methyl-pyridin-2-yl)-1H-pyrazol-4-yl]-quinoxaline, 6-[3-(6-
cyclopropyl-pyridin-2-yl)-1H-pyrazol-4-yl]-3-methyl-3H-quinazolin-4-one, 6-(3-
pyridin-2-yl-1H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-b]pyridazine, 6-]3-(6-methyl-
pyridin-2-yl)-1H-pyrazol-4-yl]-quinoline, 6-(4-benzo[1,3]dioxol-5-yl-1H-pyrazol-
3-yl)-3-fluoro-2-methyl-pyridine, (4-morpholin-4-yl-phenyl)-[6-(3-pyridin-2-yl-1H-
pyrazol-4-yl)-quinazolin-4-yl]-amine, 4-isopropoxy-6-(3-pyridin-2-yl-1H-pyrazol-
4-yl)-quinazoline, 6-(3-pyridin-2-yl-1H-pyrazol-4-yl)-quinolin-4-ylamine, 6-[3-(5-
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TGF(3 in a subject, the nmethod conpri sing
adm nistering to said subject an effective 20 anount

wotooa/ocmapound of claim39. 52. A method of rePUTURY04/004049

t he accunul ati on of excess extracellular matrix
induced by TGFI3 in a s#hject, the method conpri sing
adm ni st eri ng to said subject an effective anount of

SRRSO, R v
CQYRIZOBHY)- ﬁdlm]ﬂm&tow[mga]pmam d-&nbmym p&q(aeﬁﬁﬁﬁmzvﬁ 1H-

anount of claim1l A nmet hod of

t rpaa%mh@-ymww@ﬁﬁ w&furqabéd%pané@n%ﬂ ﬂHrPWﬁZOJr"r'Yl)

sﬁg?gﬁt éA&E¥%§%tlvé33§§H iﬁPQH onpé% 5|ng Eﬁafﬁ:d

3DenitDl 2(F)dY AT2OR3 5 RETHERODS1- maw&omgﬁ)-sénzoéxmtd; ad

C R ROIn-F A THG T €SP B Y AP OReR g5 (i

] f f g
A DA B T SRR 3 (4R phens-

t He(3tpyidin-2eyldFhytarart-8-mixagclinyg Sf[Bf(mmetth)d rgmdupz-yl) -1H-

G R R e e A

S Weh2JthiaRs16, 3-Rlethyy- tmé}f&&néxzaé%&@hc A6idI[6- (kiwﬁdm-muum
|d|opath|c pulnnnar brosi s, chronic obsfructive

pRyrsaktydduacrolin- amide, S4Bt (Panethyl mmmégé) 1H-pyrazol-4-
1%?%@ &[%%ﬁée g?ir é%)?gzola %le?tgguﬁle%ﬂ? nr9-2 yTJlﬁ’f{SIrazol—
hylpd-beinsi €lisok acblis 6@(3q@@ialmra@nhﬂ-pyfaanm-ylwomﬂ@mbm-am

fibrosis, liver cirrhosis, cirrhaos

f W[FP%?ZOI%@éés(é'PSf?’:deirar}S}‘1§1:P1éfﬁ%f§r41§1)ﬂﬁbmélﬁ§9lﬁ3s
recgltb%gz é§01dﬁ%}&lﬁgldfl brosis, opthalmc scarring,

fibrostlerosis rotic cancers, fibroids, fibroms,
fi broadenomas, fibrosarconas, transplant
rte I 0 ath and kel oid. 15 57. A net&og of
afieticat cpmpestion sPMPiRine asempoupd obclaibl apd a t he
ngmmcem&lagb%@g&rﬂbﬁt ering to said subject an
effective anmbunt "of a conpound of
42. A pharmaceutical composition comprising a compound of claim 39 and a

pharmaceutically acceptable carrier.

43. A pharmaceutical composition comprising a compound of claim 40 and a

pharmaceutically acceptable carrier.

44. A method of inhibiting the TGFp signaling pathway in a subject, the method
comprising administering to said subject with an effective amount of a compound

of claim 1.

45. A method of inhibiting the TGFp signaling pathway in a subject, the method
comprising administering to said subject with an effective amount of a compound

of claim 39.
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claim1. 20 58. A nethod of inhibiting netastasis of
tunor cells in a subject, the nethod conprising

wa@divor®seri ng to said subject an effective anpCmUSIDN4/604049
conpound of claim39. 59. A nethod of inhibiting
netastasis of tunor cel F¥7-in a subject, the nethod 25
conprising admnistering to said subject an effective

f > cl ai

4G PEkRlnellof BIGTREUNTTGER SEbALE iy & g REL A6 flihod
ovempxping sdmnistefing eFdaR] subjdeewith tah effectorgamainh gf a compound
adgi istsri ng to a subject in need of such treatnent

BfPective amount of a compound of claiml. WO

2004/ 072033 PCT/ US2004/ 004049 -99 61. A nethod of
treating a di sease or disorder nediated by an

4o vemethod of sihobitiog theFGERY) typedecarpton aua celhphé miethgd comprising

agdm ni steri to a.subject in.need of such treat .
i o et b s b soshisB kol PR b aBouET staim 1.
A nmethod of treating a disease or disorder nedi ated by

an overexpression of TG-(3, the nethod conprising

4advimgthod of intgbitig thesTBI e tpe il neaspion it cellidhe methad wemprising
P 01 B BTSSPl B By for o 0.

di sorder being selected fromthe 10 group consisting

of denyelination of neurons _in multiple sclergsis, .
494y mesthed of anhibjting theel GR bs A apcentosibp selhyhe mgthedwamprising

c ' | 14 0l ] ' .

AR RRTRy oHLEH DA RO, el O R i Bl im0,
breast, ovary, cervix, liver, biliary tract,

5(3%?11%&@?0%?%&21%'{; ¢ gc(:ctllhlu?aatlil?)(r:lro et g}?t?e{ceelfl&hr r%gg‘ixt}?lggced by

TGFp in a subject, the method comprising administering to said subject an effective

amount of a compound of claim 1.

51. A method of reducing the accumulation of excess extracellular matrix induced by
TGF in a subject, the method comprising administering to said subject an effective

amount of a compound of claim 39.

52. A method of reducing the accumulation of excess extracellular matrix induced by
TGF@ in a subject, the method comprising administering to said subject an effective

amount of a compound of claim 40.

53. A method of treating or preventing fibrotic condition in a subject, the method
comprising administering to said subject an effective amount of a compound of

claim 1.

54. A method of treating or preventing fibrotic condition in a subject, the method
comprising administering to said subject an effective amount of a compound of

claim 39.
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WO 2004/072033 PCT/US2004/004049

55.

56.

57.

58

59.

60.

-08-

A method of treating or preventing fibrotic condition in a subject, the method
comprising administering to said subject an effective amount of a compound of

claim 40.

The method 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, primary biliary cirrhosis, fatty liver
disease, primary sclerosing cholangitis, restenosis, cardiac fibrosis, opthalmic
scarring, fibrosclerosis, fibrotic cancers, fibroids, fibroma, fibroadenomas,

fibrosarcomas, transplant arteriopathy, and keloid.

A method of inhibiting metastasis of tumor cells in a subject, the method
comprising administering to said subject an effective amount of a compound of

claim 1.

. A method of inhibiting metastasis of tumor cells in a subject, the method

comprising administering to said subject an effective amount of a compound of

claim 39.

A method of inhibiting metastasis of tumor cells in a subject, the method
comprising administering to said subject an effective amount of a compound of

claim 40.

A method of treating a disease or disorder mediated by an overexpression of TGFp,
the method comprising administering to a subject in need of such treatment an

effective amount of a compound of claim 1.
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61.

62.

63.

-99.

A method of treating a disease or disorder mediated by an overexpression of TGFp,

the method comprising administering to a subject in need of such treatment an

effective amount of a compound of claim 39.

A method of treating a disease or disorder mediated by an overexpression of TGFp,

the method comprising administering to a subject in need of such treatment an

effective amount of a compound of claim 40.

The method 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.



