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WD 2004/ 026306 PCT/ | B2003/ 003933 1 NOVEL PYRAZOLE
COVPOUNDS AS TRANSFORM NG GROWMH FACTOR (TGF)

wo DidsBR6BARS The present invention relates to npeEIB2003/003933

pyrazol e conpounds, including derivatives thereof, to
internmedi ates for their preparation, to pharnmaceuti cal
5 conpositions containing themand to thel r medl ci nal
use. The_connQ

pot ent NAMEERY QL N 8LIS\"
("TG")- (3 SI gnapgmcmtmpy}NﬁmyOgrse useful in the
treatment of TG (3 related disease states _including,
for exX@wpresentiavention miaes to powtlipyradblesampeundsGneh@ing

t.I vat h f {. d t t
SRR et do e len oS Rk KR AR 07
%H@oﬁﬁ&% dofiRHind thed abd G the? medidiml dse. T&ﬁd:omia@&ﬂds)of the

TGF- (3 production pronotes tunor %mgres& on while its

bir@cktad'eentlelm arzrpotest mhibitorsrad thesteanstoirming gpwibidaeter GTGF)- B
hanc antit mrune
arp i B REA < Theg Al UsTHRG e B Tent € L0 THBIBEFY discppestates

Qﬁélﬂélﬁg fSPﬁRn 12 ahdagtind fibhoBL isth@s TGH- (3 signal i ng

résent i1nvention, as described 15
bel ow, T@E}ﬁ\mnsatemmnh antqgeldfcraﬁwh/hmn(d%p%i’ﬁommg/ﬁgﬁ'alw
The present invention provides a novel ound
@@wav%uweeame@mhmmfﬁ éofw@a%w|1@ nl%edﬁ GF-Bl¢-BIL,

lr‘?(?)ll :$118 gﬁu E%%c}d%%?n %rS{no%'ﬁHB&&ng}e&%x?wﬂ%‘ié tgéiockade
rk%hﬁic@s aiGma} Actiar BRERUAd ST GF-PAsSRa Bhidusdt ifmurd

prodrugs, tautomers, hydrates and solvates thereof. In
aesponms @nd indibitstractastasisnt Thy there pists amsed inthe artder compounds

{ t d R
AR A3 W e B Rl b ERaF YR RhEY S HasPled "
mé[@z%gw&g B¢bh Prkfierably, in an 1,2- or ortho
rel ati onshi p. The pr esent [ nent| on_pr OVi des a

conpound of for MIARY O

PCT/1 Bﬁloosr)és(e)r(l)t%%\s;gntlorzl provides a novel compound containing a core pyrazole

ring substituted with at least one substituted or unsubstituted 2-pyridyl moiety and at
least one R’ m01ety as set forth herein, and all pharmaceutlcally acceptable salts,
prodrugs, tautomers, hydrates and solvates thereof. In a compound of the invention,
the substituted or unsubstituted 2-pyridyl moiety and R' moiety can be in an 1,2-,
1,3- or 1,4- relationship around the core pyrazole ring; preferably, in an 1,2- or ortho
relationship.

The present invention provides a compound of formula (Ia):
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R& R- NR6 N (la) N (R3), and all pharnmaceutically
acceptabl e salts, prodrugs, tautoners, hydrates and

waolowateses thereof, where R, R3, R4, R6 and SPEI/mB2e@m03933

as set forth herein, with the proviso that 5 R
contains at | east one heteroatom In fornula (la), as
set forth above: Rl is a saturated, unsaturated, or
aromati ¢ C3-C20 nono-, bi- or polycyclic ring
optionally containing at |east on et eroat om sel ect ed
fromthe group consistingRr’ and S, wherein R
can optionally be further i ently substituted
with 10 at | east one npiety ifdeperdently sel ected
fromthe group consisting of.|carbo , halo, halo(C
1-C6) al kyl, perhal o(C erhal o(C
1- C6) al koxy, (G - al kenyl ,
(C2- C6) al kynyl, hydr oxy, 0, mercapt oga) Cl1-
C6) al kyl thi o, (CLl-{6)al koxy, (C5-C10)aryl or

(C5- C10) het er oar y! , No)aryl oxy or ~(Cs-C
I O het er oar yl oxy, #5- 10) ar (Cl - C6) al kyl or
(C5-C10) heteroar (€14C6) al kyl, 15 (C5-C |1 Oar(C

- C6) al koxy or (C5-C10) het eroar (Cl - C6) al koxy,
HO (C=O -, ester, am do, ether, am no,

amil ab pErn@e}etidally acqepebEepHS, yddingh tRUEIMES,) hidkages, and solvates

?%C%l%ﬁ&lgy gc%m 36 C%%)egm%/s set 120&[1 l&f)ngﬂ \Kltlr the é)rcavxso that.

dll(cGnthlns@@)e@bﬂMe&ﬁ"teP&torﬁyano nitro, carbarmyl (CI
- C6) al kyl car bonyl ECl C6) al koxycar bonyl ,

(Cl - Can Ampladih et st gboveyp

d Cl l

cs- oyt S PR e s RO B Vet
(r@ dptidhylBr gonsaithih @ ayleast pnehetembioyn sdEctﬂhﬁnom phe groap tonsisting

L 0 BRSPS bt o
%g%)%ét%b hehi&X qn&#ﬁ‘én&%ly 'sélE'&tE@ Btomttﬁe gnﬁlp‘%(n(%ﬁtmg of: carbonyl

Ha®) balk@Ex st)z(lk)lllperﬁzﬂp(&]nl@waH(ayl ;}thalc?(%rl Ce)alkoxy,

(Cy-Ce)alkyl, (C,-Ce)alkenyl, (C,-Ce)alkynyl, hydroxy, oxo, mercapto, (C;-
Ce)alkylthio, (C;-Cg)alkoxy, (Cs-Cig)aryl or (Cs-Cjp)heteroaryl, (Cs-Cip)aryloxy of
(Cs-Cp)heteroaryloxy, (Cs-Cjg)ar(C,-Ce)alkyl or (Cs-Cg)heteroar(C,-Ce)alkyl,
(Cs-Cig)ar(C,-Cg)alkoxy or (Cs-Cjg)heteroar(C,-Cg)alkoxy, HO-(C=0)-, ester, amido,
ether, amino, amino(C,-Cq)alkyl, (C;-Cg)alkylamino(C,-Cs)alkyl,
di(C,-Cg)alkylamino(C,-Cg)alkyl, (Cs-Cjg)heterocyclyl(C;-C)alkyl, (C,-Ce)alkyl- and
di(C,-Cy)alkylamino, cyano, nitro, carbamoyl, (C;-Cs)alkylcarbonyl,

(Cy-Cg)alkoxycarbonyl, (C;-Cg)alkylaminocarbonyl,
di(C;-Ce)alkylaminocarbonyl, (Cs-C,g)arylcarbonyl, (Cs-Cjg)aryloxycarbonyl,
(Cy-Cg)alkylsulfonyl, and (Cs-Cjg)arylsulfonyl;

preferably, R' can optionally be further independently substituted with zero
to two moieties independently selected from the group consisting of, but not limited

to, halo(C;-Ce)alkyl, perhalo(C;-Cg)alkyl, perhalo(C,-Ce)alkoxy, (C;-Ce)alkyl,
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WD 2004/ 026306 PCT/1B2003/ 003933 (C 1-C6) al koxy,
(C5-C 1 o)ar(C 1-C6)al koxy or (C5 -C 1 o)heteroar(C

wd 2008pad3koxy, am no, am no(C 1-C6)al kyl, (C PCT/IB2003/003933

1- C6) al kyl ami no(C 1 -C6)al kyl, di (C 1-C6)al kyl am no(C
1-C6) al kyl, and (C5-Cl o) heterocyclyl (C 1-C6)al kyl; 5
each R3 is independently selected" fromthe group
conS|st|ng of . hydro

hal o, hal
(Eafarikory, CcsaoBiar E@?‘Mw gr( o@z hei Clng?G alkoxy, dmino,

PELREPEARIDEN L CHeloRRAERL &@‘ bl bal kyl byt oxy.

(T -CR)atityeomipio(CheCdyalk i ( @tk (%)Ché)kﬁmcqué@le@alkyl;
(C5-Clo) heteroaryl -0, (C5-Cl1 o)heterocyclic-0O,
(C3-Clo)cycl oal kyl -O, 10 (C1-C6)al kyl -S-,

ggl - OC@@H AT 1§)§%§endéxfﬁ%’s%&@lciggbg‘[ NeH oddditting NE-hydrogen,

Kyl
(halp, @G?@lf@d)fdhylnfcl @@@l{YIC@@@&é}lk?B’ldﬁiz&)alkynyl

eSO T e ges Ul it

hito(C POSAKb
(G Aol rOomt
165-Caphetsredm E)ear(Ea b)h?téfi’@)’dlc Q@ eECeLio)cycloalkyl-O-,

T FERPEC R 0pt 66 B HRABRPIL AR, umino,

(gﬁgﬂb) GHiky| (G‘»IKE(MkﬂZHr}\II (8 (Caéil@h&ilkzl[ll(z (N,—)élﬁyrl@gmmo
CaCORY hSDeN T JrIRE Lobephinc0ch. fi CoRIOIHE O Nt

gggﬁwﬁ’%%g F(WF (-@‘)Ql(@ -, phenyl-(C=0)-NH-,

(pﬁ&th;aDH( (((1@:603)11(@) N]ﬂl(@f €s)alklylf(CaEG) i Bhep@l-tyePpgen

NGRS DR ST e

i}ﬁﬁfeceey Y{Gi- @@51!%?109}/(@:09 ng(te@? kmlrcgakylomnr(c =0)-,
enoxy, am no o %/q substituted

i onal b
I[@és@s)@h)é]slﬂtigf‘ﬂ)u@thYHN'}g'éﬁeﬁb'en rvli(éCeEts)éKY’f)r%HC =0)-,

ST C PRI BRGSO & 1 2

i(0f-eupdycioatyl-0vHe-(Ce0f-iand (CpC@)‘adeatltﬂyO) Ongpreferdbyg R rior e
pr ef er abl one; R4 is selectg romthe group

D foes anéj droalkylamorrepreferably R H%M?regew ;‘3 ¥ kyl |

(C1- C6) al kyl , (C2-C6) al kenyl, (C2-C6)al kynyl,

per hal o( C1- CG) al kyl, phenyl, (C5-C10)heteroaryl,

( C5- Chiheteedlkyloalienyl calk @1, 300yl 0R6S06r yR G cr 83008 /cH I8 8B Sl,

alkoxy, phenoxy, amino of R® is optionally substituted by at least one substituent
independently selected from (C;-Cg)alkyl, (C,-CQalkoxy, halo(C,;-C¢)alkyl, halo,
H,N-, Ph(CH3),.¢HN-, and (C,-C¢)alkylHN-;

s is an integer from one to five; preferably, one to two; more preferably, one;
R* is selected from the group consisting of: hydrogen, halo, halo(C;-

Celalkyl, (C,-Ce)alkyl, (C,-Ce)alkenyl, (C2-Cg)alkynyl,
perhalo(C,-Ce)alkyl, phenyl, (Cs-Cjg)heteroaryl, (Cs-Cjg)heterocyclic,
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4 (C3-Clo)cycl oal kyl, hydroxy, (Cl-C6)al koxy,
per hal o( C1- C6) al koxy, phenoxy, (C5-Clo)heteroaryl-0O,

w@ g4rashhet erocycl i c-O, (C3-Clo)cycl oal kyl - GPGCT/IB2003/003933

(Cl1-C6)al kyl -S-, (Cl-Co)al kyl - SO2-,
(Cl-Co6) al kyl - NH SO2-, 02N-, NC-, am no,
Ph(CH2) 1. 6NH, al kyl NH- (Cl C6) al kyl am no,
E;ECI OG)aIkyI]Z am no Co6) al kyl - SQ2- NH
Kogexatyalkyl didiesp - COé@Gﬁ)PﬁIh@WC( Esejkoxpy phenoxy,

((ﬁlé rﬁﬁ%&égﬂ Bif@s (§ %?g%fe@@_ gﬁ %(Fé |ld)0}&3allf)i<y?)’ N -
((CHCG)aﬁ@ML kh GeM-SOzaﬂénﬂe)a(l@#@H -SO2-, O;N-, NC-, amino,
&%C&h?}lﬁg gﬁlgy?&é (& %ylammo [(C;-Ce)alkyl],-amino, !
((%3(%@3%@29@1@& c%@Q@NamlﬂQS(d;‘%l _Coalkyl-(C=0)-NH-,
((Clmra)lle@#ONﬂ%@s@lkyl) N}, @b@wlmféb RH-) 2- N- (C=0) -
pheﬂ%@a@\'@%& (E@@lﬁw %thlkc?)(é" &Y LndhitES
((%cgo}ﬁét%h@n @@#9? (Ssbﬂ‘oﬁ@&@acychc -(C=0)-, (C3-Cjg)cycloalkyl-(C=0)-,

0)cycl oal k

HIQ (GGPAL iC()@Hi@) -OgiC= Qﬁr,é‘)ﬂ@}(ﬁﬁp)) (R4ColalkyhYat-Eeed):,

o ((gc-l @§ Vﬁi#a(r%(:%é %}gﬁﬁ&%‘g? PE‘%@S@@,] -Cgalkyl)-N]-(C=0)-,

((lcﬁ-@@?étEMﬁﬂy@NmYE"Pp@fCllo)lﬁtﬁmbt Kc- N|H|<§¢ 519): kleny: Kyl

a n e et er oar , rogcycli c, Cl Oa

OBy RGN (o rana i =05 O sprafargply, RYE
t

PRI CFE MR (.28 pYQQﬁ‘;wi%*?ﬁ%' (G alk&gs%‘*ﬁ“?‘?”@ Hikyl-

(=39)]55)] afskﬁm}cyclbalkg(m @g) al kyl, hal o, .

Ph(CH2) 1_6-NH, and (Cl- C6)al kyl NH- , and 20 R6 is
sel ected from t he group consi sting of hydr ogen,

Cl-
(L by, o fenhy), (SR adtabric hanily,

(adj@x&lpl)emygy @afl faino Qf(ﬂ @@pgqm@lb/.sgls@ggted by at least one

PR Mtbert BB berias R S o SRR Bl B EBhy, cr

(@ebeﬂmyl Bmo(@@a)alkyl( quo CB)N&J kydcm@r@NH W‘@HC&@F}@H .and
(C5-Cl0o) het eroaryl -

10) het erocycli c- (C—O) (CS Cl o) cycl oal kyl - (C=0) -
L ol aR o iy sl 2.8
1(C8)s pllkenyt, NEkCQ'ﬂ@)'Hyl piieeuyl (€ NErojlSaDparyl, (CHCE)heterocyclic,
1(()3) t&(J](t))g)tc oall¥y1 w é(,)alk\)l (80,)-, phenyl-(SO,)-, HoN-(SO,)-,
(C1-Ce)alkyl-NH-(SO,)-, ((C;-Ce)alkyl);N-(SO,)-, phenyl-NH-(SO,)-,
(phenyl),N-(SO2)-, (C,-Ce)alkyl-(C=0)-, phenyl-(C=0)-, (Cs-Cio)heteroaryl-(C=0)-,
(Cs-Cp)heterocyclic-(C=0)-, (C3-Cjg)cycloalkyl-(C=0)-, (C;-C¢)alkyl-O-(C=0)-,
(Cs-Cig)heterocyclic-O-(C=0)-, (C;3-Cyp)cycloalkyl-O-(C=0)-, H,N-(C=0)-,
(C,-Cg)alkyl-NH-(C=0)-, phenyl-NH-(C=0)-, (Cs-C,o)heteroaryl-NH-(C=0)-,
(Cs-Cyp)heterocyclic-NH-(C=0)-, (C3-Cjg)cycloalkyl-NH-(C=0)-,
((Ci-Cealkyl);N-(C=0)-, (phenyl);N~(C=0)-, phenyl-[((C;-Cg)alkyl)-N]-(C=0)-,
(Cs-Cyp)heteroaryl-[((C,-Cg)alkyl)-N]-(C=0)-,
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(C5-C10) heterocyclic-NH (C=0) -,
(C3-C10) cycl oal kyl -NH (C=0)-, 30

w@ t@s0eB8)al kyl ) 2N- (C=0) -, (phenyl) 2N (C=0) -, PCT/IB2003/003933

phenyl -[ ((Cl1-C6)al kyl )-N - (=0 -, (C5-C1
o) heteroaryl -[((C 1-C6)al kyl )-N - (C=O -, WO
2004/ 026306 PCT/ 1 B2003/003933. 5

(ol e N el dadg N gy e 2
@c;t?a)és*%iaéakﬂgw ch%%ﬂmﬁ(@éof repERARAL by a9 or (C;-

pr ef er abl rogen or Wher e al kyl ] kenyl ,
&lshafengHi mommnﬁclrablmmdmg@n hremeuhalar yl, heterocyclic, 5

oreonial el 958 FOSUP W - A
1:165?11( d afkoRy) ﬁheﬁongr Qfﬁﬁlo(‘(ﬂ'flé'@b;btﬁﬂla% smjuﬂlted with at least one
C6) al kyl - (C6) al ken (C2

al kynyl
wlﬁall@c(emn@}lwsﬂwted . n yciap SO Of PG Coalk,

TR Lt 51 LA A SRS B g
(bea@lqnmwaaemd(cq@cm)mtmw (G QalkyliSO4- Cfvrﬁizl, NC-,
I(_gwt er oc;(/cl iC %)éq%wall@%&&%ﬁg&awl (C—O)
@%ﬁ%ﬁé%@%‘% AP KOGy R (c0-
(C3OmIKYE-Pe( @D R(ICs Wb ¢ @ik y1-HEROD)~ NH- ( C—O)

%%c 5 %5%&5%2 60 (oepaiyingi-(C=0),

phen ‘ﬂh{}”bﬂﬂl kqgrll\ingNH (C O)h droel
(Cﬁﬁai)h@ﬁmcyqb@fh%(ﬁt@ 4( )oéh%&%ry -NH-~( 0) '

e kB 05, PR T AE TS ST GOk hydrpsy

lCC@k)all&@X!v eﬁiél?)(COCG)all(di% @Qll‘é)é?él@ﬂkbfly@ ﬁ)ﬁe@ny

phed’@i §C5 Cl10) heterocycli c- ﬁ‘d 8‘_
bﬁtﬁewb@&?y Csc@mﬁaeteaoarylcQN(Cl SGella1-(C=0)-O-

(SR e AT B oL e c-0r0-

((C&OQ)lme)twm:yb&#@} o, G‘-HD) Mhiino, (healkglamB)o; NH-, ( C5- C1
((@ %3@;2 C%rlf"g‘&r &m%@% (QH_Cﬁ)alkyl -(C= O) -NH-,

((@Cﬂ%(C—O)y {((@é?)g( KI@CL! YN I kyI SOPNH-,
((Cﬁcmh@tWGYth(RJvD)MNIGQ;- bar

(C1-Ce)alkyl-(C=0)-[((C,-Cg)alkyl)-N1-, phenyl- (C 0)- (Cl Ce)alkyl-NJ-,
(C;-Cg)alkyl-SO,NH-, (C3-Cjg)cycloalkyl- SOzNH phenyl-SO,;NH-,
(Cs-Cg)heterocyclic-SO,NH- and (Cs-Cg)heteroaryl-SO,NH-; preferably, R%is
substituted with zero to two groups independently selected from the group
consisting of (C;-Ce)alkyl and (Cs3-C)p)cycloalkyl ;

wherein the phenyl or heteroaryl moiety of a R® substituent is optionally
further substituted with at least one radical independently selected from the group
consisting of halo, (C;-Cg)alkyl, (C,-Cg)alkoxy, perfluoro(C;-Cs)alkyl and

perfluoro(C,-Cg)alkoxy; with the proviso that R' contains at least one heteroatom.



25 (C5-C10) heterocyclic- SO2NH and
(C5-C10) het eroaryl - SO2NH-; preferably, R6 is
weubgnedsoud ed with zero to two groups i ndependerd1/1B2003/003933
sel ected fromthe group consisting of (Cl-C6)alkyl
and (C3-Cl10)cycl oal kyl ; wherein the phenyl or
heteroaryl noiety of a R6 substituent is optionally
further substituted w at | east_pne radic
i ‘ndepjﬂa’é?f ?rfr%f&dée%&tff dH’{%‘@“g‘?o‘?}Sfor’%gaé@Lﬁ setifgh
abovtalso, (Cl-C6)al kyl, (Cl-C6)al koxy,
perfluoro(Cl-C6)al kyl and perfluoro(Cl-C6)al koxy; with
the proviso that R &8gtains at | east one heteroatom
WD 2004/ 026306 PCT/1B20Q3/ 003933 6 In anot her »
enbodi mefit—eR*t he i nventN-ery RL of formiteantla), as

set fort , Is R2 NRZa N- N N-/ wher e
R 2a isN forth hé¥ ' | n anot Qodi ment
of the in , R of f I‘m,l|6I (la), prt h
above, is N N |O @10 In 9

enbodi nent ecl nvent i f or mul™a (&) ,@ as
set forth above, is N or |In anothe®r enbodi nent of

| pauent i Rl. of formula (la), as set forth
BRSO s 506 Por | Babo3s 003683
5 In another embodiment of the invention, R' of formula (la), as set forth

above, is

10 In another embodiment of the invention, R' of formula (Ta), as set forth

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

above, is



7 NNN NO1I1 NNkz): NNN N(:L or In another

enbodi nent of the invention, R of formula (la), as
waedo4ooisbhr  above, is " /--~ R2a \ N--NH N N pd1/iB2603/003933

, or where R2a is as set forth herein. |In another

enbodi nent of the invention, R of fornula (la), as

set forth above, is R2a RRa R2a" \ /NN NNNN N=N

R2a 10 or. V\/nere R2a s as set forth herein. In

a Pradi |nvent| on, R of formula
(la), fs set |forth bove 2004,4026306

/ \BROO3/ 003933 8 R2

O

\f

@\f X 20

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is
[\ 2a —=N N—NH
RN R N [
R N
]
5 \\:ff, , or / R

where R?*is as set forth herein.
In another embodiment of the invention, R' of formula (Ia), as set forth
above, is

Rza

10
where R%is as set forth herein.

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is
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" NNNNNNNII ~ or where RRa is as set forth

herein. Each of R above can optionally be further
weubgnedsad ed by at | east one R2a group, as seeCT/mB2068/003933

herein. 5 I n anot her enbodisrent of the invention, R

of formula (la), as set forth above, is N-NRa N

where R2a is as set forth herein. In another

enbodi ment of the invention, R of fornula (la), as

set forth 10 &bove, is R2a 0 In anot her enbodi nment

of the invention\R of fornula (la),Ras set forth
15 WO 2 26306 .
N\n anot her enbodi nent of the

above, is RRa N
%ﬁ(la) ?‘\t rth above, js

PCT/ 1 B2003/ 00393
Y ﬁ |

i nvention, R of
where R?is as set forth herein.

R2a\-N T

ﬂi

Each of R' above can optionally be further substituted by at least one R*
group, as set forth herein.
In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

N——NR?
I
N
X

Oy

where R*is as set forth herein. |
In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

A
5
In another embodiment of the invention, R' of formula (Ia), as set forth

above, is
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S | In another enbodi nent of the invention, R of
formula (la), as set forth 5 above, is RRa N--N N

wobhenm2 02, is as set forth herein. |n anot her PCT/IB2003/003933

enbodi nent of the inventiom9 R of fornula (la), as
set' forth above, is R2za/ Il 10 In another

enbodi nent of the invention, R of formJIa (la), as
set fort above, . is 2a.Z N R N ererrbo

oF 1 hak ArRSBSTERIRTENt B he Myam g gt o B REp O 5
gpgyee,ls is WO 2004/ 026306 PCT/1B2003/003933 10 NN

I'n ahot her enbodi nent of the invention, R of fornula
(la), as set forth / IN RRa \N 5 In

anot her enbodi ment of th |nv ntion, R of fornula
(la), as set forth

(0

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

where R*is as set forth herein.
In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

In another embodiment of the invention, R' of formula (la), as set forth

above, is
N

N
O

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is



10

above, is NN-NH N In another enbodi nent of the

invention, R of forrmula (la), as set forth above, is
we2m4bbdsod | 10 I n anot her enbodi nent of the PCT/IB2003/003933

invention, R of fornula (h&), as set forth above, is

WO 2004/ 026306 PCT/1B2003/003933 11 R2a N N where

R2a is as set forth herein. In another enbodi nent of

the invention, R of for as set forth

above, is RRa NN,) 5

herein. In another enb of the invention, R of

formula (la), as set fqQrthy § is RRa N N\ N

¥

!

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

In another embodiment of the invention, R' of formula (Ia), as set forth
above, is
N——NH
/
\ |

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is
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10 where R2a is as set forth herein. In another
enbodi nent of the invention, R of formula (la), as

weaindposodh above, is /~N R2a / \' N N~ whereCRER2003%003933

as set forth herein. WO 2004/ 026306 PCT/I|B2003/ 003933
12 'I n anot her enbodi nent of the invention, R of
formula (la), as set forth above, is RRa /N==~ 1 N i
MN where R2a is as sgt forth herein. 5 In another
embodi nent of the invéhtion, R of fornula (la), as
set forth above, is RRa\ N/ NH 1| In another

enbodi ment of the inventi®mNR of fornula (la), as
set forth 10 above, is A=EN V&a N where R2a is as
set forth herein. In ano odi ment of the
invention, R of fornula (ffa), g set forth above, is

N 1
x

where R*is as set forth herein.
In another embodiment of the invention, ,Rl of formula (Ia), as set forth

above, 18

where R* is as set forth herein. !
In another embodiment of the invention, R! of formula (1a), as set forth

above, is

where R*is as set forth herein.
In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

where R?is as set forth herein.
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16

R2a / 15 I n anot her enbodi nent of the invention, R of
formula (la), as set forth above, is WO 2004/ 026306
wEFebAhBE3003/ 003933 13 R2a I n anot her enbodi n/IB2H03/003933
the invention, R of fornuha (la), as set forth
above, is N R2a N 5 In another enbodi nent of the
invention R of fornmula (la), as set forth above,
N R2a er e i.ment. of |nve
For s qthsr EnaodSer b R B IR Ao ()28 Sftﬁl rth
a3peydpr enbodi nent of the invention, R of fornula
(la), as set forth above, is In another enbodi nent of
the invention, R of forrrula*(?a), as set forth 15
above, is | nt~ R2a) 1- wbcfe R2a is as set forth
herei n and where the pr | anguage does not apphy
WO 2004/ 026306 PCT/ | B2 ’39@3

¥

In another embodiment of the invention, R' of formula (Ta), as set forth

where R?is as set forth herein.

above, is

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

where R% is as set forth herein.
In another embodiment of the invention, R' of formula (Ia), as set forth

above, is
N

7 \l
R28 — | |
Sy
In another embodiment of the invention, R' of formula (la), as set forth

above, is
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15

14 I n anot her enbodi nent of the invention, R of
formula (la), as set forth above, is selected from

WO b@49ea3o@ consisting of: MeO ° EtOzCO : 01~ O2d/iB2803/003933

MeO MeO MeO / F and C andishere the '5 proviso

| anguage does not apply. In another enbodi nent of the
invention R of fornula (la), as set forth above, is
sel ected framthe group consisting of: N\ CO 00000007z
INITS\Nk/ NONO N e the proviso

| anguage 10 does ng# . t her enbodi nent of
the invention, R of forlgula set forth

above, is selected fromthe“g cohsi sting of: WO
2004/ 026306 PCT/1B2003/003933 15 R2a R2a | rN ON

\ ~ N IrahothetNmbodimd&t 28tH1 invedtio) R' M@ormula (Ia), as set forth

above, is

In another embodiment of the invention R' of formula (Ia), as set forth

above, is
| N

E_Rza

I

In another embodiment of the invention, R! of formula (la), as set forth

above, is

In another embodiment of the invention, R' of formula'(Ia), as set forth

<O AN

NP

In another embodiment of the invention, R' of formula (Ia), as set forth
(\
Y

(R*)1.5

above, is

above, is

where R? is as set forth herein and where the proviso language does not apply.
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RaN I 2, and where Ris as set forth herein and where
the proviso |anguage does not apply. The invention

wa@b®aeopsesi des a pharmaceutical conposition coPQI/iBR0EBE03933

at 5 least one conpound ofi4t he invention and a
pharmaceutically acceptable carrier. The invention
further provides a nethod of preparation of a conmpound

f th t Th t it
o1 ovi FRancNETHBAEAN BF L RUPHERR oI gag o et forth

Iﬁ%‘vaﬁls@ﬁea@dﬁoﬁﬁ@%&%&%ﬁsmﬁh @r: ani mal or human

conprising the ste 10 adm ni stering a -
t her apeut i c¥49 tive ??Buqh/o?
invejption to the ani

compound of the

suffering fromt :

i nvention stil provi des 1 o conpound
of the invention in the prepar atfon of a médi cament
f\Rs the prevent jgh or freatnment qfa TG-rel ated

di s te in a or human. I NI TI ONS

As uged henein, "a" or " reflers to both

t he nd pl m of the Jhbj ech whi ch

it . us , 4 he t.eg S

as the al kyl nbieties of ot he’ranélr oups referre(Jlanfveie‘l'l]lerethe

Pedvadolafigiage doadlne®¥pply.r efers to a linear or br anched
saturated hydrocarbon 20 (e.g.

n- pr oﬂ)lwno'[h@ sprhegdipent gf B@tlwentlpg& @Q%l%nnula (Ia) as set forth
As d h th
t”i'ig(?\?ﬁng%%% ltﬁ%él‘rl h'é %F(#dgacro%smtk?gg gt ) - use erein, e

nono or bicyclic

car

bicm:o[s. \

and where the proviso language
does not apply.
In another embodiment of the invention, R' of formula (Ia), as set forth

above, is selected from the group consisting of:
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20

As used herein, the term "hal ogen" or "halo" refers to
i ncl udes fluoro, chloro, brono or iodo or fluoride,

wa@ bdoawrddes brom de or iodide. 5 As used herei nPCT/IB2003/003933

tern "hal o-substituted al kyf" or "hal oal kyl" refers to
an' al kyl radical, as set forth above, substituted
with one or nore hal ogens, as set forth above,
including, but not limted =0 choromet hyl , ,.

di chor ong uoronethyl difluoronethj],
triflu and X ' .
herein%f " hal aIkyI

radi cal eL/’f h 10 ab

of the gkkyl dgroupeis rep
"hal 0", as set forth Above. As used heréin, the term

"al k€uyl" refers to a |inear or branched hydrocarbon
chai n\yadi cal containing at |east two carbon atons and

at le e doubl e bond. Exanples include, but are
notgdkymted to, ethenyl, 1-propenyl, 2-propenyl
(allyl S 5 propenyl, 2-nethyl- | -propenyl,

1- buten ', n but enyl . As used herein, the term
"al kynylIt rgF‘ngto a linear or branched hydrocarbon
inra

\’5}% !de &agl thn?tﬁ{hr h efn Ql‘i’cp‘%vhere the %rowso

i ncl udi ng, but not mted to, yny propyny
thartgyagd doebsiotigppdly.her ei n, the tern1 carbonyl refers to

>C= t Al k I T i.e. .
Zr conyNeseyentpn v BT Fha e Rgral Caibisiaricopmsiing ot
&kt &er&emdung bpﬂﬁ ihvenfib® Qndaﬂ yharaiaeéudcxnﬁsécep@ﬂlefémér n
as (C= used herein, the term

" phen)Z[he [nqmnklyn Yurtjer p@@es a'mqthddegfpreparatiay, qﬁ'a.compound of the

qﬁﬁysstltuted am de group of the formula O phenyl,
ves %&I 25 As used herein, the term"aryl" refers to

an ar ametihventiofl sERFurlde proafiles b MetloddnPrévenfihg oy reating a
éfhth yl, tetrahydronaphthyl, and indanyl. As used

rehated diseasgsiste W@P@PB@%‘W humah eprEPRYNE Hhe oAl c
%?%%Bg?ﬁ@é g'rt]}gelr%%u Qatlly e?i%ét‘i\fe%?%d?l?hleﬁtq@&s &é@dngé‘otuﬁﬁl of the

or “exa eteroary
invention to the animal or human suffermg from the TGF-related disease state.

The invention still further provides the use of a compound of the invention in
the preparation of a medicament for the prevention or treatment of a TGF-related

disease state in an animal or human.

DEFINITIONS

“ 2

As used herein, the article “a” or “an” refers to both the singular and plural
form of the object to which it refers.

As used herein, the term "alkyl,” as well as the alkyl moieties of other groups
referred to herein (e.g., alkoxy) refers to a linear or branched saturated hydrocarbon
(e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, secondary-butyl, tertiary-
butyl).

As used herein, the term "cycloalkyl” refers to a mono or bicyclic carbocyclic

ring (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
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25

include, but are not limted to, pyridyl, pyrazinyl,
pyrimdinyl, pyridazinyl, thienyl, W 2004/ 026306

wEFebAhB3003/ 003933 17 furyl, imdazolyl pyrropgi/1B2003/003933

oxazolyl (e.g., 1,3-oxazolyb, 1,2-oxazolyl), thiazolyl
(e.g., 1,2-thiazolyl, 1,3-thiazo|y|), pyrazol yl ,
tetrazolyl, triazolyl (e.g., 1,2, 3-

triazol I,,1 2,4-triazolyl), oxadiazolyl (e.g.,
pyglorso £AFapIgYY, Cyﬁlﬁh%l‘&%‘z%‘ﬂﬁlo[@e’- hfheptanyl,
[ I qu|nonI

ﬁm %91 Eﬁ&ﬁ%ﬁg% g@ Q@g¥%mnwdolyl 5 As used
her ei Ms ashe heeimnthehtetne flmbogeh? of “hakf aeferstto imhsies finabechloro,
or unsatyrated , C3-C20 no-, bi- ar polycyclic group
66%?%PHPH@Oéﬁuwggb@ﬁgwgﬁﬁgPB@%QPBW@geIected frornNq
0, an %éfse@sé&m 8% Bfm PRIGEREYiRIELaIRY10 WP Shdl STk 10 RoferB¥d an

are not limted azetidinyl, tetrahydrofuranyl,
iatkydl aaddadal dis 99 fortpytbom, patistitted witihend oli myte halogens, as set forth

lidinyl, th
BB e oot i SRy MRS B DicHmsin dbtorgrett
Wniabmaiyd Lo tdbadingE iany b2 1eicAhebithyll , oxetanyl,
tetrah%drod|a2|nyl oxazi ny [ ox0|th|a2|n

i ndol iAsyused hersim dhs! tﬁmrperbﬁlpfﬂléy} refensig pn alckbfh@ﬁ&ﬁws set forth
h "
a%gx(r:e . Icz,(Pené/ach Hp(ﬁgéegrcoqﬁe{]ynié)gtgg&gnt Eggl%léﬁlﬁ%vlth":ﬁs( ke m)g%ﬁ 81f

nnnoCy I'C sa

Pﬁﬂb&h&dé@%ﬁh@boﬁayl tetrahydrofuran 3-yl,
i mdazolidin-I-y dazol |

i i dazd ysad her&"y |the tﬁgﬂa iksnn nrefew o fod W 81 brapched hyfirocarbon
%ﬁl%ég?ﬂ r&gﬁtagé %Lw leddt RS &ﬁ%&l Atoaﬁk an®hPBLsk gh@d@u‘b‘fé bond.

pI peri erazin perazin-2-yl,
;Emaméesumlﬁdw byt dre 3ovbuared iOdetheISyl,yl -prqpsmylhz-amnlenyil (aldyD), iso-

Prapesy S50rbi oromins. 1 bGaSY BRGFntppL Y .

1, 2-t edg @Y deRid) itlezterin 2alk?’rlyl refers to a linear or branched hydrocarhon
1, 3- tetrahydroth|a2|n 3 t et rahydrot hi adi azi n-yl ,

I
mbmprr@clhpai h,wmgﬁt Jeasttamge rtrapiy @p@djmmdmgz by not limited to, ethynyl,
1 g te{ I)‘qololfazm [ -yl, 1,4-oxazin-2- yI and 1,2,5
éﬁlﬁQg ﬁl A yl. As used herein, the term ,

"phar rms:@en Ihe@hﬂ Yheefie péabdrsy | agifels aﬂzd1>t:a=0nnaaiyt
refers to non-toxic acid addltlon salts, | salts

d’elkp’@)@érbpﬂﬁhﬁb%@#a@@@épcﬁ’mw ) siewse ab Plésyg?ﬁrmate group.
did
SHEAS iy A L, Dt giamyde iy ol oo oo

p h osphat wed herim e, teha Eplamel-[(elkyha¥ ]e(C=aQ)|— o refetsitah &.N25
t%gauabl HrME mdn&e,nmeMe,fwmmu&
gﬁ Sfuted amide grAup o Be ate, nethanesul fonate,
et hanesul f onate, benzenesul fonat®, p-toluenesul fonate

and panpate phenyk\N_AL\é
I
alkyl

As used herein, the term “aryl” refers to an aromatic radical such as, for
example, phenyl, naphthyl, tetrahydronaphthyl, and indanyl.

As used herein, the term “heteroaryl” refers to an aromatic group containing
at least one heteroatom selected from O, S and N. For example, heteroaryl groups

include, but are not limited to, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl,
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30

[i.e., 1,1 '-nethyl ene-bis-(2-hydroxy-3-naphthoate)]
salts. As used herein, the term"pharmaceutically

w@ecaapbahs e base addition salt” refers to nonPCTKB2003/003933

base addition salts, i.e., 13alts derived from such
phar macol ogically 30 acceptable cations such as
al kali metal cations (e.g. potassiun1and sodi um and

%ﬂl i ea th tlal 6‘?13' tger a%@g‘?@b’j?}(}%@ }E]S' thiazolyl

ke h§2@%g§,939$§11az%®1§ 9&#&%@1 a&}z&@mqga dme §a|lt253-

such as ucam ne- neg n]ne | ower
atikzahyd) hl?rﬁﬁnazuiyla,rmkaéltandyl (sasd %é-qugdlm‘.olyl) thladlazolyl (e.g.,

ﬂgf %‘rﬁﬁc‘%ﬁ?@ ?‘/HO?Q&% tlﬁ{?(lé%g 38%%H}1w&%enzo utyl, hd 1n<?oqyl

" substAstusBMhereind the té&bdSHdtdroéRUC” réfers €f £5furaddr unsaturated
chem cally and phar maceuti cal | y acceptabl e functi onal

g?nquo mano-,di- or Pobisyic/roup gentaiig ah festragdeteroatem selected
RII bo Nd §nﬂé(8{1%l§pgfsl?eqﬁ'8é)ﬁc%c édé)\é luli%scfér Plﬁtrh? not r%%imlt%i to,

|nvenf|ve conmpoun uents

raaetidimg) t¢traeldesfuedyh ymidagslisi) pyradidinyl, pifeidadtl, piperazinyl,
Illustrative exanples of suitable substituents

oraralidiny. liezel e qyTolidiel thigmorghel By strahydpiazinyl,
Q?tha@lghlllﬁyﬂhlaldEg{nfyr %)Jfgeﬂ% é)))((@ﬁﬁ%llx Eé?{aggdrgéﬁéiﬁnylab%&lmyl
aulxklyliuh:hn}d 1nelb]lnmly1,somd(ylinyrb,rquhmuelnchaylyd:hromalyylonsgclmomanyl

ChESantl Sule P sl DELSARSLAL MR a2 ring
%‘ﬂt@lﬁs afdl tgtYa{hydﬁ‘ffﬁlraﬂQaﬂllkbé ARy RfurdY 3D imHab 61Rin-1-yl,
car bamoyl , al kyl car bonyl alkoxycarbonyl

amk@alzalmdm@e;dr ipgdsadolidi- ‘&Wkwanildmdaylbpwwhdm -2-yl, pyrrolidin-3-

yI car r car bon I kyl sul fo
ESPEh PR REST R SR T Pppeine
%razui—@ APR3-6gazdligint 1l isGthiwzoRdiRs1i,3- tllmt)ﬁdlﬁ@nylbe

stituted by additional substituents.
H&Eyrﬁzolxdnb2 grlrﬁ -pyragolidg- yb ¢th H’F@éﬁ@%‘ns}tlaa]t @etﬁabwpén%zai -2-

b SRR Fon B £ AR A G n R e PhO A 9
phmhyamdmmusgld 1 Beetedhydradiwin: Byhi! 4ao>&a1nbﬂ-§l; emﬂ L 2,5-

unsat ur 4 ]d aromati ¢ C3-C20 nono-, 20 bi- or
@ Ereéri ng optionally containing at |east one

ggtoi; %%%1%8% P%%eﬂlh% 5%181?:‘ %&%ngdcc%uhcﬁﬂ’} adcepbi8 dciiAddivibh salt”
refers to non-toxic acid addition salts, i.e., salts derived from pharmacologically
acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate,
sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate,
tartrate, bitartrate, succinate, maleate, fumarate, gluconate, saccharate, benzoate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate
[i.e., 1,1'-methylene-bis-(2-hydroxy-3-naphthoate)]salts.

As used herein, the term “pharmaceutically acceptable base addition salt”
refers to non-toxic base addition salts, i.e., salts derived from such pharmacologically

acceptable cations such as alkali metal cations (e.g., potassium and sodium) and

alkaline earth metal cations (e.g., calcium and magnesium), ammonium or water-
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19 R2a -NR2a ~N //===N N O NNOS R2Za/ NNNrN N

NN~/ 11 /11 N~ Ra N--NHN/---~ N\ " NN

wO dook/oe3be 1 R2a Ra /- \ \ R2a/ \' N N N N Nedd/R2a03403933

NENNNN i Ra 11 1 \IIlI 18 , WD 2004/ 026306
PCT/1B2003/003933 20 N-NHN | C)[: N ON

soluble amine addition salts such as N-methylglucamine-(meglumine), and the lower
alkanolammonium and other base salts of pharmaceutically acceptable organic
amines.

As used herein, the term “suitable substituent”, “substituent”, or “substituted”
refers to a chemically and pharmaceutically acceptable functional group, i.e., ’a moiety -
that does not negate the inhibitory and/or therapeutic activity of the inventive
compounds. Such suitable substituents may be routinely selected by those skilled in
the art. Illustrative examples of suitable substituents include, but are not limited to,
carbonyl, halo, haloalkyl, perfluoroalkyl, perfluoroalkoxy, alkyl, alkenyl, alkynyl,
hydroxy, oxo, mercapto, alkylthio, alkoxy, aryl or heteroaryl, aryloxy or
heteroaryloxy, aralkyl or heteroaralkyl, aralkoxy or heteroaralkoxy, HO-(C=0)-, ester,
amido, ether, amino, alkyl- and dialkylamino, cyano, nitro, carbamoyl, alkylcarbonyl,
alkoxycarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylcarbonyl,
aryloxycarbonyl, alkylsulfonyl, arylsulfonyl and the like. Those skilled in the art will
appreciate that many substituents can be substituted by additional substituents.

As used herein, the term “TGF-related disease state” refers to any diseasé i
state mediated by the production of TGF-B.

As used herein, the term “Ph” refers to phenyl.

As used herein, the term “a saturated, unsaturated, or aromatic C3-Cyg nlaono-,
bi- or polycyclic ring optionally containing at least one heteroatom” refers to, but is

not limited to,



N/N\V O ONN-~)Y O and ZZ"" | where Rea is
i ndependently selected fromthe group consisting of.

w@ Slo40tpad kyl , (C2- C6) al kenyl, (C2-C6) al kynyl PCT/IB2003/003933
(C3-Clo) cycl oal kyl, (Cs5-Cl0yaryl, (Cil-C6)alkylaryl, 5
am'no, carbonyl, carboxyl, (C2-C6)acid, (Cl-C6)ester,
(C5-C10) heteroaryl, (C5-C10)heterocyclyl,

(Cl-C6) al koxy, nitro, halo, hydroxyl,
(Cl C6),al koxy(Cl - 06) ester, and those groups descri bed
Appllca Fon Nos. 10/0 Fgg 10/0

herekn incor orat din

y
[ ndependent |y’ sel ected fromthe group consisting of ’
o, (C-cCo6)al kyl, (C2-C6)alkenyl, (C2-Co6)alkynyl,
per al o( C1- Co) al kyI , phenyl, (C3- Clo) cycl oal kyl ,
(C5

-iela)het eroaryl, (C5-C10)heterocyclicy formd, NC,

(C1/C6) & kyl - (C=0Q -, phenyl-(C=0) -, (Csp
(CIv kyl -O (CQ.-, (Cl-Cgial kyl - Nt (C=Q
((C1- 1) 2- )-, en%\'NH-( Q)

phenyl ) . C= | 2N XA

alky a¥ani no,
(Cl- Co) arkyl <(CFQ ~N\H,~ (,C1 =06) al kyl - (C=O - [ ((C,
1-C6) al kyl)-N] -, phenyl -(C=0 -NH, 2
phenyl - ( C=0) - [((Cl C6) al kyl ) -N] - H2N-(C—jb-
(C1-C6) al kyl - HN- (C=0) - NH-,

| - \
henyl) N (CH )N]NH- W

( , I
(phenyl - ) 2§ C=0) - N]'\-s,; X k' fe

(A-C6)alkyl -0 (C=O -NH, ° ’ | ’
(C1-C6) al kyl - O (Cr® [((Cl ce6) al kyl)-N] -

phenyl - O (C=0 -NH, \ phenyl-O (C=O-[(al kyI ) - I\I]

-S2NH-, —_y

R2a \
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WD 2004/ 026306 PCT/1B2003/003933 21
(C1-C6) al kyl -S@2-, phenyl -S02-, hydroxy,

w@ 8b+408pad koxy, perhal o( G - C6) al koxy, phenoxypPCT/1B2003/003933
(G -Co)alkyl-(C=0-0, (Cl206)ester-(Cl-Co6)al kyl-0,
phenyl - (C=O -0, HN(C=O-0O,

(Cl-CB)alkyl-HN-(C="O -0, ((CL -Co6)al kyl)2N (C=0O -0,
phenyl - HN- (C=0) - O- y_and (phenyl)2N-(CO-0O. 5
DETAI LED DESCRI PTI THE | NVENTI ON The fol | owi ng

ound of the

: Iog us to
' . A0R094, 717,
2 and™ WO 02F40476. Unl ess

R3. R4, R, R2a and S in the
j.gcussion th

PCT/ | B20
(RXs Il
o)

) ,and
where R* is independently selected from the group consisting of: (C;-Ce)alkyl,
(C,-Cg)alkenyl, (Co-Cq)alkynyl, (C3-Cio)cycloalkyl, (Cs-Cig)aryl, (C;-Ce)alkylaryl,
amino, carbonyl, carboxyl, (C,-Ce)acid, (C;-Ce)ester, (Cs-Cjo)heteroaryl,
(Cs-Cio)heterocyclyl, (C;-Cg)alkoxy, nitro, halo, hydroxyl, (C;-Ce)alkoxy(C,- |
Cg)ester, and those groups described in U.S. Application Nos. 10/094,717,
10/094,760, and 10/115,952, each of which is herein incorporated in its entirety by
reference; and where alkyl, alkenyl, alkynyl, cycloalkyl, aryl, amino, acid, ester,
heteroaryl, heterocyclyl, and alkoxy of R* is optionally substituted by at least olne,
moiety independently selected from the group consisting of halo, (C;-Ce)alkyl,
(C2-Cg)alkenyl, (C,-Ce)alkynyl, perhalo(C;-Ce)alkyl, phenyl, (C3-C10)cycloalkyl,
(Cs-C)o)heteroaryl, (Cs-C g)heterocyclic, formyl, NC-, (C;-Ce)alkyl-(C=0)-,
phenyl-(C=0)-, HO-(C=0)-, (C;-Ce)alkyl-O-(C=0)-, (C,-C¢)alkyl-NH-(C=0)-,
((C1-Cg)alkyl),-N-(C=0)-, phenyl-NH-(C=0)-, phenyl-[((C;-Cs)alkyl)-N]-(C=0)-,
O,N-, amino, (C,-C¢)alkylamino, ((C,-Cs)alkyl),-amino, (C;-Ce)alkyl-(C=0)-NH-,
(C1-Ce)alkyl-(C=0)-[((C;-Cg)alkyl)-N]-, phenyl-(C=0)-NH-,
phenyl-(C=0)-[((C,-Cg)alkyl)-N]-, H,N-(C=0)-NH-, (C;-C¢)alkyl-HN-(C=0)-NH-,
((C1-Cg)alkyl),N-(C=0)-NH-, (C;-Cg)alkyl-HN-(C=0)-[( (C,-Cg¢)alkyl)-N]-,
((C1-Cg)alkyl);N-(C=0)-[ (C,-Ce)alkyl-N]-, phenyl-HN-(C=0)-NH-,
(phenyl),N-(C=0)-NH-, phenyl-HN-(C=0)-[((C;-C¢)alkyl)-N]-,
(phenyl-),N-(C=0)-[( (C,-Cg)alkyl)-N]-, (C,-Cg)alkyl-O-(C=0)-NH-,
(C1-Cg)alkyl-O-(C=0)-[( (C;-Cg)alkyl)-N]-, phenyl-O-(C=0)-NH-,
phenyl-O-(C=0)-[(alkyl)-N]-, (C,-Cs)alkyl-SO,NH-, phenyl-SO,NH-,
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WO 2004/0B30 R3) s 6111 R la la 5 Schene 1

NaH SCNR4 1.DMF-DVA 2. H2ZNNHR6 O N s

JRa R6 6 (R
)S RRNNNN | ' Va-11 s NNRa NI Ra H2
r

NNHR6 (R
ef ePCT/IB2003®3933
preparati on of conmpounds of21the fornmula la. Referring
to Schene 1, a conpound of the formula Il was
prepared from al dehydes of the formula Il by first

Gy Ry W et e e e
%Sﬁcﬁ(tye C LEIAkP= (BC@I ?@FCG)@iterl@ilt(%Bdllaﬁ}@f pheyRNC=0)-0-,

re era Iy I SOpP ropy acet ate. resultin % reaction

erN ({F20)-9-, (Geblatkyl Hl‘h(@e(ﬁb@m((@r ~E6)alkghNbeTP)-68C t o

B 000 B oDkt iy e, 10, 200 esos

phosphor ous aci d d| phenyl ester. The tenperature of
the reacti on m xture vvas ITB.I ntal ned for a_ peri od from
about 30 A ] K THE : ’

hour - o

A co?r&g%ﬁltg&ﬁflg?%ﬁﬁgﬁl EC%I ?’%gﬂg?t‘gpar egﬁa;rccor ﬁé Q&HB&unds

Ff eleegradenDinvéntione tA é@npdunkiealf thve. 1n5e1mon®1m(hﬁr1ﬂepﬂred b]yemethods

formula V was pr aredfr for mil

|applogQus,ta ghase SFﬁcwgwnaﬂ 0s ﬂ‘lé&; ﬂiﬂﬁ?@?ﬁ and

tl"()ﬁ B[RS &RE v Q020896 eUnﬁk'sC&héﬁvlsebiﬂai%%ﬁbﬁm R’,R*, R, R* and s
tert-butoxide, in a polar solvent. Suitablé solvents

iin theurdaction kghienms @nd the, disdusopn they follavetratiefinedrabove.

tetrahydrofuran, preferably a mxture of

tetrahydrofuran and -isopropyl acetate. The aforesaid
reaction was run at a tenperature from about 0C




10 to about 100C, preferably about 22C (anbi ent
tenperature), for a period from about 30 mnutes to

wabmun280hours, preferably about 2 hours. The PeBIB2003(H3933

10

reaction mxture was then2ereated with acid, such as
hydrochloric acid, for a period from about 30 m nutes
to about 5 hours, preferably about 1 hour. A conpound
of forrmula |l a was prepared froma conpound of fornula
V by 15 treatment with aCREMIEL of dinet hyl f or mami de
di met hyl acetal , DVF-DMA, and heating pegbry) a
tenperature from abouf 60C to abou C, preferably
about 80C, for aN to about
4 hours, preR¥gbly (about 2 IRy ol | owi ng renoval
of the excess di yl f or mam de hyl acetal , an
appropriate hydraziype, such as H2ZNNHRBII i n a pol ar
sol vent was added. Suitable solvents for 20 the
aforesai d reaction include nethanol and ethanol. The
aforesai d reaction was conducted at tenperature of
about OC to about 50C, preferablly abouy 22C (anbient
tenperature), for about 1 tor&boOH FVhours, preferably
about 2 hours. Alternatively, a conpo¥nd of fornula
Va can be prepared froma conpound of fornula V by
reaction with a base such as |ithium
bis(trinethylsilyl)anide in a 25 solventQsuch as
tetrahydrofuran at a tenperature of -WN3C KQl | owed by
addition of a sinple ester of qﬁgbﬁgte caffboxylic
acid (R4ACRH) such as an acid chl of lde_or aeyl

i m dazol e. A conmpound of formula la i §pen formed by
addition of an appropriate hydrazine, sSuch as
HZNNHR6. Al t er ndtdtvel y, A conpound of formia la can
be prepared by sceaf t of V|30 with a gggé\irch as
sodi um hydride in a golvent suth;asppmMAi ne ful | owed,
by WO 2004/ 026306 FCT/1B2003/0p393 24 addition of a
t hi oi socyanat e, R4. A conmpopnd mula la is
then formed by addition of angappropriate hydraz™
such as H2NNHRG6, Alternatively, a conpound of (R emrul
| a can be red according to the Rprocedures s '
forth in 5 SCHENE-2 0 VI,

NS R4 H,NNHR® -
L~

(R

Ia

Scheme 1 refers to the preparation of compounds of the formula Ia.
Referring to Scheme 1, a compound of the formula III was prepared from aldehydes
of the formula II by first treatment with an aromatic amine, such as aniline, in a
polar solvent. Suitable solvents include ethyl acetate, isopropyl acetate, or
tetrahydrofuran, preferably isopropyl acetate. The resulting reaction mixture 1s

heated to a temperature from about 50°C to about 100°C, preferably about 60°C, and
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, O (R3), NORM N 3N (Rs!I VI / R V Schene
2 refers to the preparation of conpounds of the

wo oo0aka0d/, which are internedi ates in the prepar/m2em03933

of compounds of formula la28n Schene 1. 10 Referring
to'Schenme 2, a conpound of the fornmula V was prepared
froma conmpound of the fornmula VI by treatnent with a

base, such as butyl lithium at 'a tenperature of
shsaslowlg drsated with Rhosehoseys; asil Gpheny gtero oL hsi trmpsgature of the

I
ettt dnTnRiteadts 4 baibdiiom BB m ARy fout 37
p]?mgapreférablﬁ abxmmrhdmnagldttherrrmdrl]migm amtnérghg@nperatget dvegaght. A
0 re as set ort e ) r |
PP g fle Thyva sieared: SegopRto Elpitiqn by G below.
such %Scéxﬁﬁdﬁti)b‘f}i&f%ﬁﬁﬂa VIgs ﬁ}fe?zrreé fofh 4 ERfipduAA OB formula

run at a tenperature from abou 78C to about O0OC,
M dfy eeabiby vathcut aldeh@ds; off the fmréar Noih th@ @rdscm@bdme such as

T T S R AN Y —

21 ﬁﬁ’ce@éﬁ@%@étfbﬁ AR firhg préfetabRASmoftuledf t@Bhydrofdddn and
I\/ao?g?gx rey, E. pG ngﬁarsnet M ; Caly, D -W,;

mpumlyl acemt¢ Viee aforesaldaﬁ:agénn wRs ryy, at aFQ@@B@rﬁtuerfromFapeut d°C

@ a ut @‘m e?\/"g)rlably@@out%_(’ggﬂgl_egwé@gg%gg%)} for\memod ‘%rom
I%Q&ﬂ/ 3@%@1%9@:5 R uB3 8035 GR3R3D 1y 2 upOHEME. The Rilting reaction

mixture was then treated with acid, such as hydrochloric acid, for a period from
about 30 minutes to about 5 hours, preferably about 1 hour.

A compound of formula Ia wés prepared from a compound of formula V by |
treatment with an excess of dimethylformamide dimethylacetal, DMF-DMA, and
heating neat at a temperature from about 60°C to about 100°C, preferably about
80°C, for a period of about 30 minutes to about 4 hours‘, preferably about 2 hours.
Following removal of the excess dimethylfonnamidé dimethylacetal, an appropriate
hydrazine, such as H,NNHRS, in a polar solvent was added. Suitable sélvents for
the aforesaid reaction include methanol and ethanol. The aforesaid reaction was
conducted at temperature of about 0°C to about 50°C, preferably about 22°C
(ambient temperature), for about 1 to about 4 hours, preferably about 2 hours.

Alternatively, a compound of formula Va can be prepared from a compound
of formula V by reaction with a base such as lithium bis(trimethylsilyl)amide in a
solvent such as tetrahydrofuran at a temperature of -78°C followed by addition of a
simple ester of activated carboxylic acid (R*CO,H) such as an acid chloride or acyl
imidazole. A compound of formula Ia is then formed by addition of an appropriate
hydrazine, such as H,NNHR®.

Alternatively, a compound of formula Ia can be prepared by treatment of V

with a base such as sodium hydride in a solvent such as pyridine followed by
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Schene 3 refers to the preparation of conpounds of the

wo ooonntaaod a where RL is RRZa N -NH / N bi- |pYT/TER003/003933

Referring to Schene 3, compéunds of the formula I X

were prepared from conpounds of the forrmula VIII

according to the procedure for the conversion of

%aai%ﬂ%@' ib Wﬂ‘* | X ARpoUAPSLoHA 1Pr1§wéﬁ foRfhed b
A as se?¥%o?§ e OW. Cbnpoﬁ%% o? orﬁu la VII me?e Y

pdditian ef aneppopiiatg hydrazing pactnas Hme{Péet forth V\D

2004/ 026306. PCT/ | B2003/ 0 33 6 below. In, Scheoge 3
Che. coMiFOEGH » PEPRBITE §TAORIH2 Bocahts Arratcd FEREInE © the
%Qmamgsetlf&ﬁwdomm@ Adowedyy/essrdgescri bed in o
chene 1. SCHEME 4 |

SCHEME 2
O
N
O N
(RO)s

R'Me F

—
\% |

Scheme 2 refers to the preparation-of compounds of the formula V, which
are intermediates in the preparation of compounds of formula Ia in Scheme 1.
Referring to Scheme 2, a compound of the formula V was prepared from a
compound of the formula VI by treatment with a base, such as butyl lithium, ata
temperature of about |
-60°C for a time period of about 90 minutes, followed by the slow addition of
pyridyl amide of the formula VII, which is either commercially available or prépared

according to methods analogous to those of Preparation C, as set forth below, where

N
<R3>s®/ &
F

in a polar aprotic solvent, such as tetrahydrofuran. The aforesaid reaction was run at

R! is replaced by

a temperature from about -78°C to about 0°C, preferably about -20°C, for a period
from about 1 hour to about 10 hours, preferably about 3 hours.

Alternatively the compound of formula V can be prepared according to the
methods of Davies, 1. W.; Marcoux, J.F.; Corley, E. G.; Journet, M.; Cai, D.-W ;
Palucki, M.; Wu, J.; Larsen, R. D.; Rossen, K.; Pye, P. J.; DiMichele, L.; Dormer,
P.; Reider, P. J.; J. Org. Chem., Vol. 65, pp. 8415-8420 (2000).



NN O(R3)s (\ / R XV5 Schene 4 refers to the
preparati on of conmpounds of the fornmula V, which are
WO niognmsoé ates in the preparation of conpoundsp@f/1B2003/003933
formula la in Schenme 1. Referring to Schene 4, a
conpound of the formula V was prepared from conpound,
of the fornmula X, which is either commercially
avai |l abl e or prepared according to 10 Preparation B
as set forth below, by reaction with a conpound of the
formula R-A, in the prsgggpner 9f a catal yst such as
pal ladium 1|l acetate, a base (€.g., potassium
tert - but oxi de, and HﬁPFES(r) (i.e.
2- di cycl ohexyl phosppiAo- 2 - (N, N
dinethylanino)big@bn |, comercially available from
Strem Chem cal s, NEWD®Y yport, MA)) inf[poIar aprotic
sol vent such as tet dr of yan. The g af oresai d
reacti on was run at tengerature from about 50C to
about 100C, preferably about 75C for a period from
about 6 hours to about 24%hours, preferably about 18
hours. PREPARATION A|JOO R1 X RL AOR R H 10- XI Xl
IV 20 Preparation A nefers to the preparation of
conmpounds of the forfula IV, which are internedi ates
useful in the prepardtion of conpounds of the fornula
la. In Preparation A, Ris a sinple alkyl group such
as methyl or ethyl. Referring to Preparation A,
conpounds of the fofnula XII were prepared froma
conmpound of 25 theny-mAMul a Xl, wherein X is a chloride
or brom de, by an/al Roxycar bonyl ati on WD 2004/ 026306
PCT/ 1 B2003/ 003933 eaction. Suita #? condi ti ons
i ncl ude net al - hal ogg xchange with butyl lithiumin

(Ia)
Scheme 3 refers to the preparation of compounds of the formula Ia where R!is
R28

N~{—NH

J
N

>

Referring to Scheme 3, compounds of the formula X were prepared from

compounds of the formula VIII according to the procedure for the conversion of
compound XII to compound IV described in Preparation A, as set forth below.

Compounds of formula VIII were prepared according to Preparation D, set forth
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a solvent such as tetrahydrofuran at a tenperature of
about OC, for a period of tine of about 30 m nutes,

wo giokoresds by t he addition of ethyl chl orof or mat BCELB2803/003933

tenperature of about 0C, 2ellowed by a period of tine
of about 2.4 hours at about 50C. A 5 conpound of
formula XI is comrercially' available. The conpound of

the fo a l S _prepar fr a compound of the
Tt o Sehemps G CaBP SR Srandal tantr eretpire o ungund
qfk dcebiMitgao Ftdcetmes HERAb&Hin WhtMea, r educi ng agent .

Sui tabl e Teduci ng agents include |ithium borohydride,
sodi um bor ohydride, 1ithiSGHEME#num hydri de, ' and
borane in tetrahydgofuran. 10 Suitable solventg for
t he aforesaid reacfion include nethanol, ethangl,

t et rahydr of ug thyl ether, and di ox
af or esai R n was romat—a >t enpel,
about 0C to 100C, preferably about ) foR'a
period froma o% 10 m nutes to about 1 houy,,

pref erably about <80 m nutes. The resulting rimry

al cohol was then oxidized to the correspondi ng

al dehyde of the fornmula IV 15 by treatnment with an

oxi di ZSchgmadeefiers te tlxxhpraparhtioreefropmpopngshafitheformula V, which

N- oxi de/ TPAP, _Dess-Marti reagent, .PCC or. axal yl

CHF BYSTEISOBiGR R SRR TP SR EPON sinf SpTSA lagigeeme 1.
S&if‘éﬁ*ﬂ?% s&leved, s orfpotihi®offhe FasN AV VeAGréfifed R6hdRpound
chl oroform tetrahydrofuran, or dichloronmethane. The

?ff@hee@gmla Peadtiflols ebier commaerctallyl awdilahle qramenarest agcerding to
-78 . . [ S |
R, 5 IRl R PR by by Lo LESET Al i bom -1,

out o , prefera
RRIERARSEhEN B €2tdDvbt QucH BN plladiutdAl adtdy sa Wesel(é. g ENbtasbium
(R, R3)S5 11 Xl X 25 Preparation B refers to the
pedpatoxtdeorndAMEGHRBBe, HriypRlehesHpRosBhiRO-2/iiNSYr are |
. , ¢ . ' h q |
g‘?&?ﬁgﬁﬂér &ﬁ@g&iﬁgi wmﬁagrcblﬂ? aRLERA A5 Xiref] chafiRqynas

Newburyport, MA)) in a polar aprotic solvent such as tetrahydrofuran. The

i

aforesaid reaction was run at a temperature from about 50°C to about 100°C,
preferably about 75°C, for a period from about 6 hours to about 24 hours, preferably

about 18 hours.

PREPARATION A
o) o)
R'” X — R’ )l\OR > R! )J\H
XI X11 | A%

Preparation A refers to the preparation of compounds of the formula IV,
which are intermediates useful in the preparation of compounds of the formula Ia.
In Preparation A, R is a simple alkyl group such as methyl or ethyl. Referring to
Preparation A, compounds of the formula XII were prepared from a compound of

the formula XI, wherein X is a chloride or bromide, by an alkoxycarbonylation
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Referring to Preparation B, a conmpound of formula XlII
was prepared froma conpound of the fornmula Il by

WO e@aneane Wi t h met hyl magnesi um brom de in a pedBIB2¢€3/003933

2004/ 026306 PCT/1B2003/ 003233 28 sol vent such as a
m xture of tetrahydrofuran and toluene. The aforesaid
reaction was run at a tenperature fromabout -78Cto

b1 51 £ RS O e 0B BBy it b in
ry s%WeﬁtSsucfl% € }Qﬁ%rgﬁax?at%e%nﬁ%ﬁmk QPQ}&H %d'f}%%ﬁ%&fbdq}f time

tenperat ur e e conpound or mul

|0|f abag Joreipateefolowal bl e atiditibn @f athelchiofGrmatetat 4 @itperature
bel ow, The conpound of fornula X was prepared froma

b apaitddCofoliowad b e patiad ofdime obgbaut d¢hhrurt atibew SARC. A

r phol i ne N
océl{n eﬁ%%@gﬁg%sxlh/ggﬁﬁ%?g%g}g%}ﬁ or oxalyl
chl or iTie-cbMpOund o xhe faahiuya DX aby brep@ﬂéﬂ (ﬁl’oindeccﬂhﬁﬂnd of the
Sui tabl. e solvents for the af&ﬁesal d reaction i_ncl

dpmea P3H By 2 Dpo-slep PrasHr JHisE B coBpound el fsrrawéPﬂéWés treated
I e

2 £IRUERE ot BRI g SO BB ufum bERAREALY €

rsbdiutrelsorbloydriade plithiudn #loouisym pydride; afd Yoraixointtetiahydrafuran.

RAT. I V XV
\ﬁﬁ{lvtaéféoliﬂr‘:%‘ag?ré{“? aﬁr@%w&@nf‘&f%@%‘%@% c443ng
q&m@amaﬁfdleth@ étpérraﬂdadlééune mbmes@fdefeamoﬁrvm%@a@as |

useful in the preparation of conpounds of the formula
Itanperhmr@fremanbautl B tgabeuti 190  girefetablyadtiopt 6o fgr aspecied

T et d0BFintiee 1 Gkl Bou PGl RS0 R The resuting
YakoRbl Wi th&ﬁoﬁ&mmoqh&&eswcﬁhg ARYh R o IRPRFREa IV

according to a procedure described in Preparation A
dy tmaénm mérm cadldllgtlngaaq:ntaﬂ@lhb as blymct&léfhmnmhplmﬁ Nrpxade/TPAP

u i u
55‘ oV % i gﬁﬁgF %\tbkges o° v‘gl&?%hq or &P pé‘?tg yycfp r%l é:ié]toln 8
ipresad eshitaBleRaRehts f@tthamlresaﬂr}eamtlelﬁclucfé”m(aﬁwheﬁ ai d
reaction was
tetrahydrofuran, or dichloromethane. The aforesaid reactlon was conducted ata
temperature from about -78°C to about 22°C for a time from about 15 mlnutes to

about 3 hours, preferably about 1 hour.
PREPARATION B

O

OH
NS H (N\ -
RO P 5 (R P L R

I XIII

Preparation B refers to the preparation of compounds of the formula X,
which are intermediates useful in the preparation of compounds of the formula Ia.
Referring to Preparation B, a compound of formula XIII was prepared from a

compound of the formula II by reaction with methyl magnesium bromide in a polar
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conducted at a tenperature from about OC to about 30C
preferably about 22C 25 (roomtenperature) for a tine

wo eaaoadsout 15 m nutes to about 3 hours, prefepabiBr003/003933

about | hour. The conmpound2®f the forrmula VII was
prepared froma conpound of the fornula XV by
reaction with a suitable activating agent and a

SEPRADE, ) o PSR 208 AR i g s

p@s & a tSuiptakire fraat Aboat 1788C agstuius 07 @ qirefdad]yt dtioanyd0°C, for a
chl oride, carbonyl diim dazal e,

. EDCI and DCC, .
PEEOE Framl apouik H) inuges| to pbens 1 hour. pagfierblyzaheyt 44 minuigsefpllowed

riethyl.agine uni. g frera m
bhieGteron BT oLlhePo 238G pe B yoohl F0lES Thy comptind of
reAatld Dnvdsiephilel 482biay oo Prepiratfond®, sefNobth below. :
di met hyl f ormam de, tetrahydrofuran, and a m xt

ur.e

t her edthe comppwrdef formue X Fanerepand Somjecompriing b thedfarmanla

K ' : .d._at t r .0C

t)glﬁ%ijbtg%tﬁg%d& la{r;r e?‘:){elglglb 3? &4 tbﬁ{m%%‘_tﬁrﬁ: oc\)/inlrnt(:8 gdrrl%g{r?g%lur e)

foﬂtieﬂf RAPEDdss-OMarab eaaeri, POCros ox4lgl eiaride-DBRISM preferably oxalyl

preferably about 12 hours. 10 PREPARATI ON.D a, . N-NH

NNqﬁdRrQMéovéuéablasﬁéV@?iﬁa or*éq aigrgspldpraghign éml@rz? chloroform

{t/?ﬁ?xryaro ﬁaﬁnﬁ' dNERBMRILAN Ple AORRAHPEROR walSorldERY ata

; ichis an iInternediate useful 1 n the

perapaitatd HomabowtefpElinddoot 22X°Crfouh amelfegm abded & niRhutesto

E%gut 3 hours, preferably about 1 hour.
PREPARATION C

0]
OR — > R’ /U\OH I

R1

0 o .
/u\ R )I\ ,I\‘/OMe
XIV XV VIl |

Preparation C refers to the preparation of compdunds of the formula VII,
which are intermediates useful in the preparation of compounds of the formula Ia.
In Preparation C, R is a simple alkyl group such as methyl or ethyl. Referring to
Preparation C, compounds of the formula XV were prepared from a compound of
the formula XIV, which may be prepared according to a procedure described in
Preparation A or are commercially available, by treatment with a base such as
lithium hydroxide, in a polar protic solvent. Suitable solvents for the aforesaid
reaction included methanol, ethanol, and water. The aforesaid reaction was
conducted at a temperature from about 0°C to about 30°C preferably about 22°C
(room temperature) for a time from about 15 minutes to about 3 hours, preferably
about 1 hour.

The compound of the formula VII was prepared from a compound of the
formula XV by reaction with a suitable activating agent and a compound of the

formula
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NN -NH /I N15 In Preparation D, Ris (Cl-C6)alkyl.
The conmpound of formula VIII was prepared from a
by treatnment with an pdky82003/003933
hal i de, such as nethyl iodbde, in the presence of a
base such as sodium hydride, in a polar aprotic

sol vent such as N, N -di net hyl f ormam de. Conpounds of
the forrmula XVl are comrercially a\é ilable. 20 WO
2004/ 026306 PCT/ 1 B2003/ 003 3?" 0 EPARATION E O O N

XN~~ORI'l H XVII (R TH+T 84,1 ~R3~/ 1l (R3) S
Preparation E refers to the greparati on of conpounds
of the formula I'l, 5 which a%i nternedi ates useful in

j f I 2a). |
e N S i A
reetboyyldomidazblg] EDREhed DICGY ptederatly epalyhehlondds, Suitable bases

GRS R aT o £ I Per o i B by BRRAPaRIg. Suitgple

GhIvehts 45 tRE afdrRiddBactioA SR A&h}iend HfoRdOSERUr €
described for the preparation of” conmpound XI'l from 10

comptbylfietmdmide; t@radydiofuramrand a miktire theprodteisfablhmethylene
Bl 2 TR saB B RQ ST NG TR P Lt Bl PGy sbout 0°C 0
%3&"3‘()5’@9;%{:{%&61990&% eparf abdA @erﬁ;glesrat%%gg%%flk Yrold é’d@u&g zljllours

compound I'n” Preparation A ON F 2a
to about 48 hours, preferably about 12 hours.
PREPARATION D
RZa
N
N=NH { ‘
N . N
o o)
O\
Osg R
XVI . VIII

Preparation D refers to the preparation of compounds of the formula VIII, which is
an intermediate useful in the preparation of compounds of formula (Ia), where R'is
R2a

N=-|—NH

J
Gy

In Preparation D, R is (C;-Cg)alkyl. The compound of formula VIII was prepared

from a compound of formula XVI by treatment with an alkyl halide, such as methyl
iodide, in the presence of a base such as sodium hydride, in a polar aprotic solvent
such as N,N’-dimethylformamide. Compounds of the formula XV1 are

commercially available.
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LNNH2 RNHNMNM N NNXXXXII L. -- ~L XX XXI H
O Preparation F refers to the preparation of conpounds

wobdoothm3dor nul a XXI1 which are internedi at es PCT/IB2003/003933

preparation of conmpounds oBBothe fornula (la).
Referring to 20 preparation F, conpounds of fornula
XXI'l were prepared from conpounds of fornula XXI by a
formyl ation reaction. ' jtions for

fornyl ation include néﬁg%%ﬁiaﬁ;ﬁgﬂ xchange with

I sopropyl magnesi um chl oride in agsol vent such as

0]
tetrag‘ydrg{uran at a tenperat,urejof about 0C, for any
peri i me _of about, 30~ rfolloved by tde'x H
addi|ti or] of N, N-di et hyl f ofjmanifde at a tenperatur g} of
25 foll owed by a time of about
Bg%} s at xgalerrper ature qgd boutﬁqggi: WO 2004/ 08 d6 I ,
71B2003/ 003933 31 Compounds of fornula XX were

prepared as described in the literature (Mran, D .
B.; MPréparatioGE R@fers A the ipgphiration oDcgmpauntievofthe dyraula 11,

em, Vol. 23, . ..1071-1077 (1986 or fr
SR R e 31 % RFRBPEn o Sortpqinds Gf fRcpula g n
i*%g%qa%oﬁm Q% sthpkansm %rouﬁ sGetEAY BEthfieor RTyPTRERHE to

de, by reaction wth 5 hydrazine. A conpound o
fPoepmd timn EXcompeurpis b dresfdrmule X Al lowens poendresl frémar nmul a

e bR Eb e SRR P bt
tattarliig h@the tiRtRs@ibet for thé lidpafatib® bPEsMpRind XII from

Conpounds o formula XI X are commercial |y avail abl e.
Abmppwag ¥hedtrepaationAaccept abl e salts, prodrugs,

t aut ongr
the. i nyserBai et Mithucfl SAEPKERES Rim 3 ORISR,
dofpaa XY/ 1fact dreingny e tworsteihprobess dedeaibed for tha@eparatiorsof
capabl e of formng a jde variety of different salts,
werwoyagd Hofiem; sopmgyad Xvﬂ—ﬂlﬁg’ra?ag%}mnﬁaci ds. Al though |
such salts nust be pharnaceutically acceptable for
adm nistration to animls and

PREPARATION F

Preparation F refers to the preparation of compounds of the formula XXII which are
intermediates in the preparation of compounds of the formula (Ia). Referring to
preparation F, compounds of formula XXII were prepared from compounds of
formula XXI by a formylation reaction. Suitable conditions for formylation include
metal halogen exchange with isopropylmagnesium chloride in a solvent such as
tetrahydrofuran at a temperature of about 0°C, for a period of time of about 30
minutes, followed by the addition of N,N-dimethylformamide at a temperature of

about 0°C, followed by a period of time of about 2.5 hours at a temperature of about

50°C.
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humans, it is often desirable in practice to initially
i sol ate a conpound of the 15 invention fromthe

WO e@an2ane M Xt ure as a pharmaceuti cal |l y unacceptEiB2003/003933

salt and then sinply convett the |atter back to the
free base compound by treatnment with an al kaline

reagent, and subsequently convert the free base to a
phar maceuti cal I acceptabl e acid additi or&dsal t. The

hei d AduRRauaRs ebbrala HeraRisRAred Ay p tteqthtgrature

I OMRAH, 0. %Ert&?@ 0. Amrfg%@r.reﬁ l?YHEtreﬁﬁ&banh&Hei
conpound a subs antially equr valen nnun
t1621-d % ery8a)) e frain ammugdnotioanild XX wheramlleamsL’ wh1ch

| vent di t abl h
58 ¢ D saffE ap A dterepec e AT DETISRGR odifh, B reacpiop dits
@1 aRema! IAOébnegouha ef ﬁﬁln\ﬁﬁarU(XI W8 pRpaicl Fbn2LbbiHlpSdldiofifSrmula

tai ned. The acids which can be used to prepare the
@@ébmemlmsammlof camp@tptda%xemdca dychadrmrt ieagens suchsasefid

RS STk hPREE s o

Forhda DUIXer@&tﬂﬁrﬁ%&ﬂl?gk/éilﬂiﬂld accept abl e ani ons, such
as chloride, bromde, iodide, nitrate, sulfate or

b| sul fAd} harpresupipallveacepptallF saltsp Ao et teutomes, Aydrates and
fv‘é%% ?’5 g&ﬁléﬁ%:n? Oggl%ealﬁk’gltﬁ)?ltlg ?fsg e?éoﬁ{é}aE%H %y%eulélgﬁrét on.
S acchax alirﬁpo@ﬂmfdﬁ:tlﬁvenmeh lvanesiglbhsio o atareds Qﬁﬁbmcé formmg a

2- hyd 3- ht h
S48E viricgy o5 BT VO (B0 HPGH ATAAERW F9on) Alhough
36 1fatts nfusPBY Hiefimauflcal g)%@&;ﬁhﬁlé & adbffAtr Honlt6 bh %M £nd

noiety, 1I's capable of form ng base salts wth various
WOnR0§ 4¢ @zﬁemeem|lspa@ﬁ¢magerally B@lthawmp@lndgnﬂﬂad ly
G et oM BArAShoL TR B Rg LS PR PR ble alt and then

@ﬁhmlcﬁnmhb WRNBackith theSfr&f 8488 corflf&iinday teatrherit fwatht dnC €
toinitially isolate a conmpound of the invention from

tehaling eagentondriuksegrentlysconverh therfergdiase tea phprmaceutically
%n@e%?e&)ﬁ)et %ﬁ?(!l g?(ﬁ@(Ler} S{;@n ﬂ'h% I'A&Qi a%i'd%%al?@@fvtﬁg B ste an@ﬁl]&}stoq{this

agvetition aeagatily, prépaged lﬁ}Uﬂﬁéﬁmg eind l|>2§se comnperid Wllth‘:‘a fsﬂilﬁ&mtlally
acid to a phar rraceutl cally acceptabl e base additi

§8P‘t"aleB<aéﬂ?H"é§ e chesen rwﬁaﬁal@rc@gwe agiflyn anpqispubi vent
%rﬂ%ﬁi& | %ﬁﬁ%ﬁl’%n‘l@gl%@ sidiGs, ok %ﬂrilplgq{l@\harﬁfl or ethanol.

I ne-eart ts an partlc ar | Y,
ﬂmmmedmicbvppnramm efithe sdv¢mg, thf desredsalid saltaanbtamed
g;ggg ’l%e acXis w% \flec%l Ibg rl]lgéd ttoepggpnalrgtlﬂe pharma%egtlcaﬁ]y acceptable acid

addition salts of the base compounds of this invention are those which form non-

toxic acid addition salts, i.e., salts containing pharmacologically acceptable anions,
such as chloride, bromide, iodide, nitrate, sulfate or bisulfate, phosphate or acid
phosphate, acetate, lactate, citrate or acid citrate, tartrate or bitartrate, succinate,
maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate and pamoate
[i.e., 1,1'-methylene-bis-(2-hydroxy-3-naphthoate)] salts.

A compound of the invention which is also acidic in nature, e.g., contains a

COOH or tetrazole moiety, is capable of forming base salts with various
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10 which can be used as reagents to prepare the
phar maceutical ly acceptabl e base addition salts of

wo biog/ozd3vent i on are t hose whi ch form non-t oxi CPOEEER003/003933

salts with the herein deseétibed acidic conmpounds of
the invention. These non-toxic base salts include
salts derived from such pharmacol ogi cal |y acceptable

cations as sodi um _ potassi %g]@ cal ci unband nmagnesi um
eparmaeplogically, pecep@hls cauens: yAlHough spedysalis Bystls ™t r eat i ng

i)nﬁr}ﬁ A dieﬁﬁtbfé%xd%cﬁm‘ﬁ%%@&%sﬂq%ﬁlg aRAPhAf Op%s often

on co tal I ng desired ar macol ogi carl
desimpieahlpeactiat tooimitjallgngblatbie nompalpmir atthegpveiteon feso Itltel ng
sol ut| on to dry er abl

Bsiian RixtiR SaanHreRyea s ogeoralblasels anp hen supely ganygy: the

Mteet BRLK BWRY fréd i@@@éﬁﬁoﬁ@'b‘ﬂtk@ﬂﬁerﬁf\m&% a‘éﬁiléjfeﬁ ent, and
conmpounds and the desired alkali netal al omé

sulzpequently camert the firee acid ve aphmgnaphmlqaﬁs a¢qepﬁ§1est@|smdcbtrmn

i,n.the sa manne S t.h
St ExBRUR B Sus PR R A RREG e o s fpn Sl ghi I ne
Bnafi hadll of aBanh@¥aeh inBtaDsde and 9ax¢1@§1uﬂ§2, 166 Blieth @ne p6tasdium
reacti on and nmaxi num product %Ie

salt oiceasalty cmab@pr@aaré@hﬁ@%\@@ and teshgigues cinshismiaal byses
PS8 b MBI Pt BEGIELEhs ) ool bs

Qadifi onl Baltsaif thik énvienti@ndre dhiose mhha]dﬁong nphasiabesetsaltabvith the

alts, prodrugs thereof ch as crlbed her , 4N
Retetshdeshibwhacttly eompouipes af erﬂé\fﬂnae%d we RA0K %ﬁgm\f%
Ml QM erfRATrIN sﬁ%aﬁ%ﬁfglﬁlﬁ/fa egfhﬁolef da8Bhd §Sodium,

atom c nmss or mass nunber usual i n nature.

Ertasplmscadivinsot] opagseditmat ete. aiﬂhtse salmscw;arrlpﬁ@slhst l@dprﬁmrgd by
r? BdSOf telnentlonlc soto%é)?t

ﬁ&‘/‘?j fi COLEIPRBANE AT SGBIR O an W&gb G C°§b’“mng

ft}hetwiéwm@&lb Eal §hle 35tiok! AMhen evdoratind Ge resulti
5N, 180, p170331% geaccé# S, '18F’aanden%6 rating fhe resulting

!selslp@@ tq draneps, mﬁemdwms w@cmrﬁﬁsemoﬁlﬁm%%ty tiey @y also
!b% g}e%gle%w li{%('ir?gbl%lx)e%ké’?h 12 %Bﬁg@ﬂ's of tpé Fﬁdﬁrcgﬁa%%nds nd the

oun

ﬁleﬁﬁeﬁraatael metssalbo)ddesﬁogetheut andthas sayporatinkrthé reaﬁledg §&kdion to
and carbon-14 (14C) | abel ed conpounds are particularly
,sirsélreg& ndhe sagpe manper as Befere. dn eihesape slohiogprdric quantities of

SERERLIY Lo TS R AR Bt s

uﬂmummalprodncaylmhist ages resulting
Isotopically-labeled compounds are also encompassed by the present

invention. As used herein, an “isotopically-labeled compound” refers to a
compound of the invention including pharmaceutical salts, prodrugs thereof, each as
described herein, in which one or more atoms are replaced by an atom having an
atomic mass or mass number different from the atomic mass or mass number usually
found in nature. Examples of isotopes that can be incorporated into compounds of
the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous,
fluorine and chlorine, such as ZH, 3H, 13C, 14C, 'SN, 18O, 17O, 3p, 32P, 35S, 18F, and

36C1, respectively.
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fromgreater netabolic stability, for exanple
increased in vivo half-life or reduced dosage

w0 eguiozasoent s and, hence, may be preferred i n BOIEB2003/003933

ci rcunstances. |sotopical By | abel ed conmpounds of the
i nvention, including pharmaceutical salts, prodrugs
t hereof, can be prepared by any neans known in the

art. 10 Stereojs rs (e.g., gis.and trans i Soners)
nd aifly iogiopicay et & ufodun o HImEb e e

IcBMBBEHR My Duse it ikt g In&OANIsRAR tRJue ASiri¥Ridn ASays.
raceni c |astereon§{|c and ot her, m xtures of such

i itedd’ Hr adoarhoenis G1@dalped drenppuadseare paitisularlyiposferred for

ik GTDER BRSO i s R Forh BT Ben MR |

S&N&eR budhpdstRuRkuf (FEY 88 affo@ berelin thetdpRuen fdvanfaged rebuleng
form and the keto and enam ne form and geonetric
ifongieatenmgtabplie stakidity, ferrexample ingreased ém viva lipldride pereduced
¢ . R

YRGS LIEE D HGRARRE, St il
tlgosbsicalyi lebeded compamtsids tha invientiaglinduding phartnaceiticyl salts,

one tautoner predom nates. Even though one tautoner
pagdrpgs therseh cakbe PrREed Y greasars knovaninitiatnel udes

al |t rOfiBierfle.d s Mﬁ%@ﬁsoﬁ%é%%gﬁ?pt?&?is%%%%

i nventi on so Includes atropi's rs o he present
icompoiridoof.the ifwverspingegs Rsand &f emantianas)npowellias méemioe

i'nvention. t hat . ted int tatj ] L
R P B eSS Bh hReoT NeT B hpesem
deaafibed above, can be used in the 25 manufacture of

a medi canent for the prophylactic or therapeutic
t r eat MbgtcompoundsTaaltsyphdugs talitemerschydraies and selMataneithe

%%ﬁ?%ﬁ?@e‘nti’é? %01} )%lglt?lg sg\;eratllqgut&\rrl]l\’%lﬁp h#r%g 15§1u?1n%@ce§}{of @nd imine

of 0 ansformng gro ror

Sogm ahd fig: kpad hivbyhaddite foi@ dnb geehetiie ifmats end mithes eieyeof.
Accordingly, the present invention provides a nethod

d¥ll prebvaiRenae Brme peedpe ldedwibintegsqope gt f@a PagsRigEentiqn.
R R MBS RTS8 L0 M B it pm s

tone tapeni¢r preddnyinate$. e tdnvthowghome ttawdmert mhy bs tlesoribed, the
conpound of th??%%v ntion to.the anjnmal or human

PPN ERPUPR SRGTPdrS 23 dgutoraprs Of thepressak eonipoypds.

The present invention also includes atropisomers of the present invention.
Atropisomers refer to compounds of the invention that can be separated into
rotationally restricted isomers.

A compound of the invention, as described above, can be used in the
manufacture of a medicament for the prophylactic or therapeutic treatment of a
TGF-related disease state in an animal or human.

A compound of the invention is a potent inhibitor of transforming growth
factor (“TGF”)-B signaling pathway and are therefore of use in therapy.
Accordingly, the present invention provides a method of preventing or treating a

TGF-related disease in an animal or human comprising the step of administering a
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As used herein, the term"therapeutically effective
anount"” refers to an anount of a conmpound of the

w0 moentdzen required to inhibit the TG B si gnabdmiB2063/003933

pat hway. As woul d be under $#ood by one of skill in the
art, a "therapeutically effective anount” will vary
fron1patient to patient and will be determ ned on a

S 9P o S S BRI Aot
WRint by hlIRA $uferia TRV IS TASHdMEd Bisedde sRte. There are

numer ous di sease States that can be treated by

i nhi biAsiused dreinhthe tqml Tpapeusicelha¢fifert)ve amavety refg@dﬂ an
di sease states in ar e e

tawgg gfa cggwgg?él F the Vegggﬁ requlr?cf] % 1?L1Iggt%enfngﬁjos§ aatllm’g

PuafN As RAUEd B@ﬁmd"erst&ei wmf sailll in thw&mtaoitmamhcany
mal i gnancies, etc.) as well’ X pes. of fibrotic
gffeetvsamopat gvill vagy ﬁﬁ@rHiIFlé’i*féB Iﬁ?‘ilftfit 4nd wilh pedetermined on a case

a?t%g%ei%%?ig h?act@&ﬁ@%b&lée'r 5{ ?L?desbut%% FRNhiYed th bt'hg ﬁat:?ené R%mg

pl'asia and restenosi’s, scleroder
dleatﬁa,lwesg}&[ heaﬂtg) condfouhi admisened, dtavent i on aI so
provid phar maceyti cal conpositjon co

Ieast gﬁfé AEORPBEIRBS GiFcash atafes gk £3Tbe tshie Y1 Labg %%[éhe

gﬁéﬁdgcp'%ltﬂvya)a%ﬁﬁtdﬁl@bs% stdt@iht188e, bﬁh@re not limited to, all
arl’m eut i cal y accept able carrier I’my be any such

¢yepes pbEeankerolerg..imeash dunga celon byt ngyatiaw.genckestes, infsdanoma, all

el B RginelsS: o R Rl e HREPES Shfitnd R qistas B R
RiviidrmeRsphEi8] distuRaphropith Pfhepstid flistobid V;ﬁilhhb@eﬁy ﬂmbyosh,e

pr epar ed b%/ conventional neans known in the art

iarterial dypryplasin gnd esstangbis, sclerodenga.aandidsemal sedengbnpound

of th

carri ot PSR LRt s o URETRER A coREERRDE Rirfsine
ABl¢add enelecﬁﬁbduﬁdbh thefiiieneon araiat laast dreghbimeatutihllpacceptable
TG--rel ated di sease state, as described above, . in an .
aﬁmﬁm Thsrpharnaceutaally peceetable @BIEh BRI PEGRY F¥RD MRS KpOWRn the

i
TR OIN et op A Rk MRS ASGKs
IMacﬂ(d’\ubhsiusg Con(AaRuSewasr edm 1989D)b aéuplmma@ml)lpaltoompoahpn of

rectal administratjon or in for sui t.a
é‘&ﬁﬁ“ﬁ‘?‘%‘f’?é‘?ﬁy I?Jﬁpﬁrﬁ‘{é‘( %ﬁ‘WSﬂ“‘B\a OXH ‘8?1’ ﬂfLP‘CB‘.dmg’
mxﬁfnﬁfer Aikifp at feh® oRS B6HP&RIALI ¢ 1n0&iﬂb@5vl/ﬁ}i £PhdFivceutically
take the form 30 of, for exanple, a tablet or capsule

peesptebleccayerconvent i onal nmeans wth a
glhﬁ(r_jl C5t étglg% aeluL idal %gr%s pstrltgomeeftf X1(r:1{/gﬁtlé)ﬂ ma%/%e Ls8F inthe prevention
or treatment of a TGF- related disease state, as described above, in an animal or
human. Thus, a compound of the invention may be formulated as a pharmaceutical
composition for oral, buccal, intranasal, parenteral (e.g., intravenous, intramuscular
or subcutaneous), topical, or rectal administration or in a form suitable for
administration by inhalation or insufflation.

For oral administration, the pharmaceutical composition may take the form

of, for example, a tablet or capsule prepared by conventional means with a

pharmaceutically acceptable excipient such as a binding agent (e.g., pregelatinized
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WD 2004/ 026306 PCT/1B2003/ 003933 35 nmi ze starch,
pol yvi nyl pyrrolidone or hydroxypropyl

woredonpbases | ul ose); filler (e.g., |actose, PCT/IB2003/003933

m crocrystalline cellul ose3dr cal ci um phosphate);
| ubricant (e.g., magnesium stearate, talc or silica);
di sintegrant (e.g., potato starch or sodium starch

AL R T

f
FORAE, hibrd v skt Br PAGRR! BokOfe) RpuCi(e ¢, magnesium
stehratd, ailc orsyilica); disinepmpe(esd. opotato Istatchﬂyr sodiynbstarch glycolate);
present ed s a dry prod for itution with
e e eties st vanpay ophara. 57 Gihiett ey be Sopig by
niepttdd wRIIGRRMALiA %Sax{ml}’iq@ﬁ &E&Pﬁfo%g fDOrAGAMERL i ARA may take
means W th a pharmaceuticall'y acceptable additive

slwcfhrra@f a. fou mnm rsgluagremfn(morgﬁuspwb; argheylayg be presented

t ed edi bl
an bt wie forc e sy VIR YR F it laBieahige before use.
8Qch AGHE kbi)ai«éﬁbh.@ﬂnﬁy b€ peeparcdbyRddvéitional Ghdayis @5ther S Or
ethyl = alcohol); and preservative (e.g., nethyl or

pz@:malcetﬁwnw amy@bﬁw@@@e@ suth asar spendgng agpnt (Bgr. smbetf@hl
S OpEhLrleRe; bR SOIRIR B, FRY, SRBAHAE L 0 2]

Meith R or aéadi@ﬂﬂ@ﬂﬁkﬂ.le@ﬁs {dieclp (€6 ealimond \oiNbil Yoestera yr ahglo
be fornmul ated for sustained delivery according '
aleeheiand@reserabvi e MHBYOTIroR @rhyé?fwgwoweﬁ ﬁr §<HB1°

aLily Exanpl es of such fornul ati ons can be found in
Uni ?ed States Patents 3,538,214, 4,060, 598,
4, 173F6126ucc8], dhniFd@djona e ®MPBRitisd maywhkecthe form dfgnldets or

nco 20 reference in their entirety. A
i %{%3} ?atfﬁﬁ"‘fcﬁ’\ygﬁﬂna mﬁﬁ?ﬁrbe fornul ated for

par ent«e&@ﬁ poudtd BF therés@ht iBPerioninidyelid BN forthatedGbNgistained
usi ng conventlonal cat heterization techniques or

delivesy agrording reumethpdsigell knowm }Oetbmemf ordiparyskpl iegbnired

it Plch € 8RR Rrins St o SR BB Bobhars 328 204
A96039ROK113,626; 3/T8Y, T Ak dB M52, F9T( Wﬁmﬁ?aré:»lwé&@mﬁﬁctdﬁplﬁated by
sol utions or enul sions in oily or aqueous vehicles,

sefarcres/indbeif enthety- f or nul ati ng’ agent such as a
suspe 'Adé unﬁ to?‘ﬁie iheinfi8n ALY b%rfOIqllllﬁQ[%H %r gt -

Alternat active 1 ngredi ent ein
administration by 1nject10n including using conventlonal catheterization techniques

or infusion. Formulations for injection may be presented in unit dosage form, e.g.,
in ampules or in multi-dose containers, with an added preservative. The
compositions may take such forms as suspensions, solutions or emulsions in oily or
aqueous vehicles, and may contain a formulating agent such as a suspending,
stabilizing and/or dispersing agent. Alternatively, the active ingredient may be in
powder form for reconstitution with a suitable vehicle, e.g., sterile pyrogen-free

water, before use.
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powder formfor reconstitution with a suitable
vehicle, e.g., sterile pyrogen-free water, before

W@ S®4/0¥B02004/ 026306 PCT/ | B2003/ 003933 36 A cpOpiB20aB/003933

of the invention may al so B¢ fornul ated in rectal
conpositions such as suppositories or retention

enenmas, e.g., containing conventional suppository

bases such as cocoa butter or other glycerides. For .

i Nt r afaSAMPAioh hetipYaItion Ay akrheniosnylated dmras(al compositions

i i . p e i @ i .
BiP bAoA fR RO Blemad J 2 corbb il oy Rl Sypoository
daspandi @rtocdHs umeaopothpr glgeaidecont ai ner that is
squeezed. or pupped by the pati.ent or as, .aerosol |
spray TBF @ér@ﬂfsa[deawnfs%amraorg@@ggﬁ}rﬁ%%bw Hafisier cgpgund of
@l?éoiﬂbérﬁ_ﬁ)ﬁ’méy Eeh:_o%b@ni&?tﬁr dePiveRd Sy iHeABHE 0P KRBl PG suspension
e.g., dichlorodifluororrethane, trichlorofl uoromnethane,
diiomh pup epragfchuteimeethhtin equesasdaonpuhipedibydhopatenherras an
suitable gas. In the case of. a 10 pressurized aer.qQsol
s oty Hi iR Fomar B Drarh G BT IF S befilist o use
0P a sEi@dbly/SopdlaE s, aflciasmdMuordi@hiieg fchldréfsbromethane,
cont ai ner or nebullzer may contain a solution or

dipghiwrptstrafiuaspethang, esheodingidsfor pHeT pritabletgagnin thg saselafa

nd cartri S , . fr l.ati r

B R e B o S PR BB s/
cdentvaiathdigred apouate ITheipeessiirifedwonfatisn dr fdbulifea mavemtdion
and a suitable 15 powder bhase such as |actose or .
Splytiom or suspensnd dhegepsrpaynd of st o apsgudesiangd &artridgss
f I e g i.nL S ' he
(BT oxgBPlRoR Fhah fnWERPn BATPLEREARRGREI e,
dorsadsted stradieings pmvalet mix 4f argprhpoumld fitheZ6@htiog and a suitable

pref.erably, about 0.1 to about 200 ng of the
Qei”@der_ebaisﬁ C@(ﬁsgarﬁosﬁé’lr Stg%‘iht dose which could be '
adni niaspRpesd b ofZlcdipiBl &f the ihRerfioh fdPR¥alPBdresteM] or |
Aerosol” formul ations for treatnment of the conditions

befel adinistratipotoethe average adwlidrayge favte trepforeahobs EGF-related
%rbsgf?%r s?aoc% % agrglﬁtatﬂp f%dgctg %Péﬁl%oﬁ %}C&f’] P?%%gﬁl?g%g%? 6190 gto abgut

0SO arns a out

200 a6k thos@fve iiadedientaep uiit 46@ Witiclabaild be d@Mgstetd,dor
conmpound of the i1nvention. The overall daily dose wth
gnarmpleok 14 ties poslage within the range from about 1009

to ab%‘é‘ios%?%rﬁg}atigﬁffo? 'h@g’tkﬁ’ent @Ptﬂé'%or?aqg&lstrgferred to above in the

average adult human are preferably arranged so that each metered dose or “puff” of

aerosol contains about 20pLg to about 10,000ug, preferably, about 20ug to about
1000ug of a compound of the invention. The overall daily dose with an aerosol will
be within the range from about 100ug to about 100 mg, preferably, about 100ug to
about 10 mg. Administration may be several times daily, for example 2, 3, 4 or 8
times, giving for example, 1, 2 or 3 doses each time.

Aerosol combination formulations for treatment of the conditions referred to
above in the average adult human are preferably arranged so that each metered dose
or “puff” of aerosol contains from about 0.01 mg to about 1000 mg, preferably,

about 0.01 mg to about 100 mg of a compound of this invention, more preferably
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about 10 ng. Adm nistration may be several tines
daily, for exanple 2, 3, 4 or 8 tines, giving for

wezaapkaps 1, 2 or 3 doses each tine. Aerosol PCT/IB2003/003933

conmbi nation formul ations fér treatnent of the
conditions referred to above in the average adult
human are preferably arranged so that each netered

ose ., 30.0 of a cont m,.about 01
S P T AT igsmpou BoRimyligiL g iy b2 several
ARRY daiP otk aaiplé2 caommﬁnéa HgStot ¢,aN7 ofBId6ses each
prefera Iy WO 2004/ 026306 P IB 003/ 003933° 37 from

dbsut 1 ng to about 10 ng of such conpound

Adnlnlstra on b evera i mes

exa rrpIAe rcfo gorm&fr?‘¥n f%tr% atmenl of th% aorfdétporg gi;%rpg 'Eo albovi in the
QUerdgdnfuftshu@@tire ptef@ablﬁefrmgw sb @iaehaH mewfedfdoke or puff” of
treatment of the conditions referred to above in the

eeravércag@umfmm a@mﬁﬂrﬁ)la{%t%b@%%%@@mﬁr Pfﬁf?g%ﬂy,%owtrpam mg
SARTSOR] £ H23EnBhun P ihe iBEnACTRRObeARAIP R 1AM me

Eb fbud00 . Mnmxsﬂ’@lﬁ)@l gy bé sﬁ/erzmmpmuﬂdllpffoxt dxample 2, 3, 4 or

|nvent|on eferably fromahout | ng to about
Sonstgstv RPRIRG loA OB {lOtsS AR UMEl times daily, for
exanplpgy l%glc%l a(ﬂ’nﬁ{strag’oﬂ Iy B fpodhd bf‘tﬂe ﬁrﬁfenﬁ&ﬁfﬁﬁil Be fol’mu%ted
or 3 dos each 10 For topical adm nistration,

aemmommdmnbrphnnnnventlon may be fornmulated as an

0i nt re 'in t

s By erBip® Al sk e RS S AR g and
feBRIdI B Nire e of PRIVEAIN ORIPRIEInG lalthi @steinY Iﬁb@ﬂhg@@f at least one
prodrugs of at |east one - conpound of the invention.

Asmpawy of dheainmentione As epah hemi@dhmgﬂn 'Brodrug” efees tog
| .
SAREIRRELRALT Tobltd BRI e B Bl 0

braahabRnatONQ Eitlesn ZyoTRdncous ov eénkimatid) evithigtigiosganism to release
rel ease the active drug Pr odr ugs arervarlatlons or

&m%% fApgsP Wﬂtgs@recw oY dorivetiyes of the\reppopds gfithip
RAXGHSE QM ﬁg%%ﬁé 8eABRMun g@ﬁ ﬂ?@bﬂ?c GRRfiohk. qj}§drugs
eco

Pro rugs e compounds e I nvention
heenphthe cameoynds aif khe iavdntios whichvare pharﬂﬁtcwwally haive in vivo,
under

T RN N A RS R
H@géddtfb‘{l.epltddﬂfg d@ﬁboﬁﬁds‘:@}i th® Gln@dnﬂglll thay BRURII&I single, double,
triple etc., depending on the number of biotransformation steps required to release
the active drug within the organism, and indicating the number of functionalities
present in a precursor-type form. Prodrug forms often offer advantages of solubility,
tissue compatibility, or delayed release in the mammalian organism (see, Bundgard,
Design of Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam 1985 and Silverman, The
Organic Chemistry of Drug Design and Drug Action, pp. 352-401, Academic Press,
San Diego, Calif., 1992). Prodrugs commonly known in the art include acid
derivatives well known to practitioners of the art, such as, for example, esters

prepared by reaction of the parent acids with a suitable alcohol, or amides prepared

by reaction of the parent acid compound with an amine, or basic groups reacted to
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triple etc., depending on the nunber of
bi otransformati on steps required to release the

W@edokes30 ug Wi thin the organi sm and i ndi cat i PQI/IB2603/003933

nunber of functionalities 3®resent in a precursor-type
form Prodrug forns often offer advantages of
solubility, 25 ti ssue corrpati bility, or del ayed

{&?@Hegrﬁgca/l argg{ gegp lﬁlﬁgvat grg I@Segdgg gggg}lljaglg %s otd this invention
W&rdéﬂmlﬂe%%t@%elsfebﬁﬁ%s%fbm th8ht tgeﬁﬁdﬂcg bgﬂeﬁlaﬁlfty For
of "Drug Design and Drug Action, pp. -401, Academ c

lémmlsl@, a @ampobné gbthe @adenflon, hayg@ZP,ree alﬂllo@raugéo duycharoes on

n the art in (? deri atlves '591
EBPpRuiehiois B be sASeET B aE, KBS il spraolt
%k&ﬁﬁaﬁ&nﬁb%@ﬂrréﬂdw of @%%@ﬂd@éhaﬁrﬁ@f lﬂ@r (ﬁlﬁﬁoré(é <Qstwo three
with a suitable alcohol, or amdes p

epa
& fsr) asming Acid esiqhigs wihichzge @v&@n@bwdwﬁqonglanepaﬁﬁ hendsdp free

E@I}qc,: gg{fggf éb%;lg@%&ﬁg g&ﬁ g?éﬁpé %P ca s ﬁ%ﬁgs dof the 1nvent10n The amino

deidirysiduiey (hchMB rtleamﬂiatumnyaowuﬁdfgt@md@ adzlkiﬁ&dﬂﬁﬁSnngfdeilgnaﬁed by
i nvention e conbined with other features here| n

tﬂgﬁ‘@}?ﬁel‘t Wﬁaﬁnéélssl%m f-hpsiioxyRrolips, hydraxyyiing degosine,
f t
g@ﬂUﬁge @-métﬁflg os'ﬂgﬁ@ ﬂo%hﬂalyétzi‘glafll%@egaﬂmu{‘é}nl gmltg\qc acid,

oxy Or xyl1c groups can b€ Tonverte
;artmﬂlunmgmmdéymineggmmasminmdemrthmp enoisthionmvesubfone. afrodrugs also

R Blpounditercin pbofR - sl e miea et F S fouich
\My R aRh®y GENGRE E3Hhk ¥bdwR snss%delﬁfscafgfboﬁ@eﬁﬁdﬂ@f thongention

free am'no, hydroxy or carboxylic acid groups of
Npgiuthdsarbf)n)tlherbpnvmﬁlmgmdecme anino acid residues

i ncl ude th at ur prrin

commors oaged § 87 bfefion ppE bt A ARREE diense gt o
icBfboiéHRl, of4heividléion Paslebditbed hyrding sk e eﬂ@ne dtagpait6La 10

i sodenosi ne, 3-nethyl histidine, narvalin,
wé%@aapﬁwak@m@aman&mhﬁéewﬂ wigiangther spmpeynd(fef the

e

TR SO SRR A Epeu B Al sf e AR PSSR0 rerapeutic
agehGh afchrle, lolarabamttlmstedam Maahd)neﬂtmidabaﬁenﬁlandmani‘ry
are c aIe to the abaov ub tltuents of a
SuTb e arer NS A RSN oo TG SLAIC e IPBBRY 126 (S

| C WV
PROSKUY RbARGIR, RuodSEACKRHLRE hd IiRofef) RuinaRs (2,
mmfpmmd aaifl, mﬂemr:tﬂm@n,t jubindacaspadesdy pyrecplonss &.g.,

LN Y R TR IR A —
Q/Eld"e&ﬁub rofecoxib and etorlcox1b), analgesics and intraarticular therapies (e.g.,
corticosteroids) and hyaluronic acids (e.g., hyalgan and synvisc), anticancer agents
(e.g., endostatin and angiostatin), cytotoxic drugs (e.g., adriamycin, daunomycin,
cis-platinum, etoposide, taxol, taxotere),alkaloids (e.g., vincristine), and
antimetabolites (e.g., methotrexate), cardiovascular agents (e.g., calcium channel
blockers), lipid lowering agents (e.g., statins), fibrates, beta-blockers, Ace inhibitors,
Angiotensin-2 receptor antagonists and platelet aggregation inhibitors, CNS agents

(e.g., as antidepressants (such as sertraline)), anti-Parkinsonian drugs (e.g., deprenyl,
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i nvention and/or with another therapeutic agent(s).
Exanpl es of suitable therapeutic agent(s) include,

whodo4meaonot |imted to, standard non-steroi daPCT/IB2003/003933

anti-inflamuatory, 20 agent$ (hereinafter NSAID s)

(e.'g, piroxicam diclofenac), propionic acids (e.qg.,

naproxen, flubiprofen, fenoprofen, ketoprofen and

i buprofen), fenamates (e.g., nefenamc acid,

iLndense ReaitpMirepex) dAOB tonefe, 2. piglegins|apd gasagaing), comP
zene). . S S

R o R A L TSl

ainthgehions) 1REtiRY agonibdd, ORpheifeaRtnisBtand attibis af neuronal nitric
t her api es 25 corticosteroids) and hyaluronlc

a?éﬂ@fssyv@asgfs n%yfélzg@zﬁleaﬁdlﬂw {685 dpnepsaili tactifieet Oy rhdbitors,
(pZCf%infofglg}ﬂg of I%te{r oﬁgtgh rry&ﬁbgg 5%E)nts %BQ olto‘l)&lfeng l dt8oxifene,

dasofiodfedeor foatxmhx), srakinirauresypprkshiti agentf ee g FK 506 and
vincristine), and antinetabolites (e.g.,

e Exat e), cardi ovascul ar agents (e.g., calcium
channel bl ockers), |i BidlodioWe{diRgyagents (e g.,

statins), fibrates, beta-blockers, Ace inhibitors, 30
Angi otTémsichvizy pEtheproompoandsagfothi $neention for the ehrious TGF-related
gﬁ%%ge %tl%sgé]sa ngrllt?:lél&lg%eng ge?rlg\%, ?%grﬁlﬁeécs :§cec'01%'irig %ne or more of the
Folibwinarakdals O Alcedtdihiz g $helifvéntiond£ B61BPNind ofhe invention exhibits
2004/ 026306 PCT/ 1 B2003/ 003933 39 L-dopa, Requip,

Ninrigpexg 1Csmeslue whilesstthans ale@tdo nMe| Bayi %@m@iﬁsj the compound of
rasagi | Tasmar), A-2

.ﬁawﬂq%?@nb%i&#&”s%év@ BEaotiToMor &, DA

ant agaoni st s ot.,ne I Sts am ne ni st nd._ .
i b ST Bp OB IR AT e on R ARt oty e
aid iselbbtalefonE ForSTER U @Ser( ERRIL ardOMERELI [ Selécdiitly €. measured in
COX-2 inhibitors, 5 propentofylline or net ryfonate),

SN BYF 85 alfentraiq of ighibitios|ipRAdheassy. dr ol oxi f ene,
| asof oxi fene or fosomax), and inmunosuppressant agents
(e.g., FK-506 and rapanycin). Biological Activity The
activity of theFgohypedhBscepfor{ TERIIKmatd Agsay Brotddo

I d 0.d bed
b of Phesphopdst o my a5 pegimiy e yribe JPRAipgpvas
th&sue@ht Moag @@Wémeﬁ%@wﬁp r(‘g{>§t5’tet1§3§teblﬁ1‘6%§y' AR, 10&)

compound of the Invention exhiDb an in vitro IC5
vdiluted inkinassattivarbudifso (KR BDcotaiFmg SOxaMIMEOPS, henM MgCIz, pH

O}H nl% a:ﬁ\ﬂal cE(%(nacgr?tlra%o% of 3 %i%lr(}n%lgr I\-EB% Wasc%geg & l é’la%h well of a
Millipore 96-well multiscreen-DP 0.65 micron filtration plate (#MADPNOBS50). 20

microliters of inhibitor diluted in KRB was added to appropriate wells to yield the
desired final concentration (10 — 0.03 micromolar). 10 microliters of a mixture of
ATP (Sigma #A-5394) and **P-ATP (Perkin Elmer #NEG/602H) diluted in KRB
was added to yield a final concentration of (.25 micromolar ATP and 0.02
microcuries of **P-ATP per well. 10 microliters of a GST-TBRII fusion protein
(glutathione S-transferase at the N-terminal end of the cytoplasmic domain of TBRII
- amino acids 193-567 with A to V change at 438) diluted in KRB was added to each

well to yield a final concentration of 27 nanomolar GST-TBRII. Plates were mixed
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The conpounds of the present invention al so possess
differential activity (i.e. 15 are selective for) for

waRmk/omses T(3RII and T(3RII1. Selectivity i s peEREB2e&d03933

in standard assays as a |1@0 ratio of inhibition in
each assay. TGF-(3 Type Il Receptor TJ3RI1) Kinase
Assay Protocol Phosphorylation of myelin basic

protein (MBP) by the TPRI I Kkinase was 0 measured, as
fasd |nzﬁ»§ate@@»rr%0@@me§ &} 0B} tepperatulp s AHPLINRTACHEM HISHBRIPD,

b8 ni0fblitddd g&m%ﬁhmm tﬁgagfd mﬂ@&ﬁmna@@?@as added per

cont ai ni ng 7.2°to yield
fwellbdndglateewére aiik edamaf indubateat for6d &fmtlt’EPat\Nﬁ@ adqiﬂdi VWaS) then
each well of a MIlipore 96-well nmultjscreen-DP

FPRPH fom theav ellsisiigat Mﬂél#mommemamfgb" Flatey wpﬁetwbed
Q)f Wﬂh@bb 9{1frgh Eé}?%gv oMl 5B, ﬁ%?&o&&tlégﬂﬁqgﬁd\@é@b two

s to yie eS|red fi concentrati on -
Ova@Besrthh bofinarrglitedsPermvet] off coldri®%ofrichlondacttin acidf Platéﬁ\/ere

IPHERS $h SRR A OR RS RPP T e UmicTp et of Wallae GptPhase
%W&rs@;nhﬁﬁhd?f cdekan %S%ﬁ@éﬁ)ﬂo%cﬂal 2phtdd - vi2e sealed and

rocuries of 33P-ATP per wel 10 microliters of a
CsuntFd 85ng afWidlaor 4@0 MleHOheta(lxglumit ssirtillotien SunteinJhe patsecy of

at. .the N-term nal C

Fooibaties gt BT Re BT el apulls a€ s FPRIn G B Gonogytation
43%e MBPWuBE ratd) KRB vvas added to each well to yield a
final concentration of 27 nanonolar GST-T(3RII. Plates

were mi xed WD 2004/&!23%1@%5&9@%&@1 40 and

e o e arotos PilTes BPESTALES att KFhM,
tGSTRhRAE9ACSI n®] BEPES( AtV MBCH 2bmM8€:28), ,W&ﬁ]\@diﬁﬁ@ith%l,
well and plates were m xed and i ncubated for

ind dt &4 AekP. Reactiong tieer igebataskwith Pendvedl 83 é’ﬂn%%fov«é ihyag
b@ 91k V\Mcj&l&%@ ?ot\éi% éérga Pédc &J 151 81 pla%%r? WG&&&:;

once mcr0|te per well
tHrigtdnldp vasbet with axsrydptﬁasbhmuembld;)and vxmntwhb)hh@xmsmhtmﬂfbn
of cold 10%trichlor

Y gﬁ[ﬂgalﬁvtﬁ@.f Smady P%%adltaf%ﬁ%/w&%‘ﬁw%? gfto %@aﬁﬁglate S
UERIAREVIRT M1 Ses (%Qrmﬁlﬁr@r I RIRicAbesV\BbiBE, mt)'mﬁﬁassays were

upeer scin l'ati on cocktail was added to each
whéd perfonatém MeshePlateavath sanut aswmonédomsmsmgg eitheathedaenase

srity APRTb A S5 R b adbt PRt prdTRo e

arbéelptcirywttﬁ shRdvaesublsiite! PlERE nateilaghae &ﬁb@ﬁmles%vhtﬁ Iphosphate
buffer and counted by TopCount (Packard Bio-science, Meriden, CT). (Laping,
N.J. et al. Molecular Pharmacology 62:58-64 (2002)).

The following Examples illustrate the preparation of the compounds of the
present invention. Melting points are uncorrected. NMR data are reported in parts
per million (d) and are referenced to the deuterium lock signal from the sample
solvent (deuteriochloroform unless otherwise specified). Mass Spectral data were
obtained using a Micromass ZMD APCI Mass Spectrometer equipped with a Gilson
gradient high performance liquid chromatograph. The following solvents and

gradients were used for the analysis. Solvent A; 98% water/2% acetonirile/0.01%
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of the MBP substrate. ALK-5 (T(3RlI) Kinase Assay
Prot ocol The ki nase assays were perfornmed with 65 nM
WEGH04hbdéB6 and 84 nM  GST- Smad3 in 50 mM HEPES, p&T/I#003/003933

MgCl2 ,1 mM CaCl2, 1 nM di ¢hiothreitol, 15 and 3 M

ATP. Reactions were incubated with 0.5 G of [ 33

P] _ATPfor 3 h at 30C. Phosphoryl at ed protei n was

captured on P-81 pap V\hat man, Mai dstan

Eereia Ay andaelrent Hana?%ore ré%%@@ﬁwd} @Qﬁ‘Vaé‘qranc agigr Typically, a
g@n‘? d,a0 Yud \%&’ b Beid glfdﬁoh@& hﬁﬁ'u es é%&lﬁ%@?éﬂ )[(_{)%Nentsi' BA3

dl" pro e|n was al so coate ont o | ate
Shdmg eth 1B8%§ olhdnc Bodhatness §Retdinndd] themajor Emti8gi |cempeme;nt

Bost.on, Ki nase assa s were 20 then erf
o LiPobIA A i PR 6 o SEE B oD SRR U ToSF o Wigteht

b onas6s ANATR M (WAWSSIWCME refRieas @%re%’éb%ﬁxreata?ro%hl

t he ki nase domai n of ALK6 receptor) w
ssnprusterusing th@lsmnma D/\)en@(S\&ﬁsméd Gommaercial wesenm Whre utlhzed

%fhg)s E&a gﬁgrep u nnﬁ{%ﬁ%nrs %‘])_ 532'?%%-81% ) rgkers %
MONEibe a1 fghﬂdrﬁﬂg oLty feirbSinord fdre Q)Q%)ﬁmn droflagdbgraphy

fol | ow ng Exa es illustrate the preparation of the

@eﬁpmmid@nm‘32?8?emnp$lb@?egﬂl anehoxgeutedundenlitrogey nyesshied flash

SpfRpHRERSS oA REB ARG RR k20 BEL. Al

sbaaghedus aanctibies waepireundeh vitrdgef dandsphére € conoérieme and to

unl ess ot hervvl se specified). Mass Spectral data were -

mxapwsmgﬁ fgPnseniiatien ﬁh@éumrweﬁe TREADS thaha eptpty RypReTator
egjed with a Glson 30 gradient high perfornmance

I [ qw chr omat ogr aph. The foll ow ng sol vents and

gr adi €ntefwediparyskidl ih gre atrhmlhawrgcsats thaSol speret cages 1968%6ting

wat er/ 2% acet oni ril.e/ 0. 01% 04 6306

BEoHP B BS54 PGB 2B 6 U G ppulgis made, the

@9&&&&' torbupPoat MR tréh 8Vt O OB a6 el Rhewed Hoselofdirdinhdyskill
gradient was run over a period of about 4 m nutes

sm thetairtn gichtas dsseribed inereene amtiW ugs dPieteokive Hraupgdn Organic
ol &Nl Bnd the major eluting
?%%&T%ﬂ@ %goﬁﬁle§%§§%5e§ﬁ positive or negative

i on mﬁlﬁ@@nﬁ'gmgerﬁorﬁﬁh@:mm chveh@figréphyangeversephaddtith
AVMU to 1100 ANU. pecific rotations were neasured. at

mwp%ﬁwé&rmiaﬁ@%s@ﬁw)ws&@ap usndPplags 25 Boumy fy 8 column.
@'mﬁtcéhﬁlonrﬁﬂ%ﬂﬁéd WRA Sndiddst bE&heentration of acetonitrile in 0.01 %

aqueous formic acid from 5% to 100% during 3.75 min period. Mass spectrometer

Micromass ZMD was used for molecular ion identification.

Example 1
Preparation of 4-[3-(6-Methyl-pyridyl-2-vy1)-1 H-pyrazol-4-yl-quinoline

Step A: Preparation of [(6-Methyl-pyridyl-2-yD)-phenylamino-methyl]-phosphonic

acid diphenyl ester

A 2L round-bottom flask was charged with 6-methyl-pyridine-2-
carbalydehyde (40g, 330 mmol), aniline (30.1 mL, 330 mmol), and 380 mL of
isopropyl acetate. The reaction mixture was heated to 65 °C and diphenylphosphite

(112 mL, 495 mmol) was added dropwise over 60 minutes. The mixture was stirred
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wi t hout further purification. THE refers to
tetrahydrofuran. DVMF refers to N, N-di net hyl f or mam de.

w@Ehooaneegr aphy refers to col umm chr omat ogr aphpCT/1B2003/003933

performed using 32-63 mm sikica gel and executed under
nitrogen pressure (flash 10 chromat ography)
condi tions. Room or anbient tenperature refers to

20 non a ous reactions were run

A oG 0 RISEROA G o By B ek eyt fpa@niation
Y @Ac% §&ﬁ mapwasa&ssrowedqﬁd IREESTRHYE abRAL §nd Radhed with
rotary evapor was used. One of ordinary skill in

sateragadt sodiuim blambpwﬁ & 2200 atl)i Ahs organizdeyss was oried pyergodium

ST R O S e R TR e AT
eRrohf Eﬂg\fﬁﬂlymé npetohnEs emldcedsféMaﬁ@souMs Gfenﬁtrodiffa)@d ¥26.5

skill 1n the art, such as describ g’aeene and
wrams, of pureometerinly F1REG (s 6i6% @ghﬁrMS =S§7:Ht ®éshs" (2d

Ed, John Wley & Sons 1991). Anal ytical high
performance |iquid chromatography on reverse phase
BidptB: BOpdiasch SeE-Methst- bvn@lﬂtzeglbizeﬁullﬁdlfﬁws)vl waSncﬁhene
using Polaris 2x20 nm C 18 col umm. ient elutio

was apfptl Epndihofforyitask aes caqlrge%waérﬁ(@%r%pwdyl 2yl
PGl Ay pRoBhotte RAUESHER, QLTS 861 & i), S8 fine-

rmn erio Ct r ITE er
Maartmﬂr%sdi(\m) 6hes 7l4§edmbbr 9®Tmlleco;fl1btmhydmfuran and 180 mL of

Ijl_s%sgc}pléfgallq\ggplgfhepreact nmix ure2 \5vaf wattaedt ; I2%0’Cozfnd potassium t-

bu@kided1 M, 714& R 2Z Phifloly WadlbddRa! dr&ffvist 8%rA0 minutes. After
Prepar ati on of

Esnmsnigitioyai yninacs hydpebloyicasich@Myd2Bynl) wicighbaid

aci d dj. est A.2L ro t
PGt SHERERRERy oo Syt ] SECECRA R C e v
33fstered § wigroM isb@iutnddioxide, st&fﬁ&i mxddluonams)o@&qiem of |
30 isopropyl acetate. The reaction m xture was heated

p@ncestr@eé HYVasuph d R resiss pras dissolyed m ¢hlorofpym anghspycepirated

B G 504705k 480 B Mg Ba ety o0

athgidcetatediexbik sulvent gadeht ©=f10rd 1 007 geams afgnre material. HPLC
t enper.at ur ver nj gh ncentration in vacuo yielded
R n‘grqgﬁmtnhgpﬂ%gsz %&%@@Tﬁgd inl liter of ethyl acetate

and washed with

Step C: Preparation of 4-[3-(6-Methyl-pyridyl-2-yl)-1H-pyrazol-4-yl-quinoline
A 500 mL round-bottom flask was charged with 1-(6-Methyl-pyridyl-2-yl)-2-

quinolin-4-yl-ethanone (5.0 g, 19 mmol) and N,N-dimethylformamide dimethyl acetal
(40.4 mL, 304 mmol) and heated to 80 C. After 2 hours, the solution was
concentrated in vacuo and 68 mL of ethanol was added followed by hydrazine hydrate
(6.74 mL, 108 mmol). The mixture was stirred an additional 2 hours then
concentrated to dryness. Chromatography on silica gel with 20-60%
ethylacetate/chloroform afforded 3.26 grams of the desired product. HPLC tg =3.94
min, LC-MS = 287 (M+1).
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saturated sodi um bi carbonate (3 x 200 nL). The organic
| ayer was dried over sodium sulfate, .filtered and

weeoneen3o@at ed onto silica gel. Product was purPdT/B2068/003933

flash 5 chromat ography usi 4 10- 20%

et hyl acet at e/ hexane sol vent gradient to afford 126.5
grans of pure material. HPLCtR = 6.68 mn, LCM =

431 (M+l). Step B: Preparation of 1-(6-Methyl-p

r~i d}l-2-yl)-2-quinoli n- 4E3ampleZanone A 2L

round- bet

[ (6- et E éﬁ%&&@%dl%l fpﬁfﬂ%‘;«é’%‘ B_y1)-6-methyl-pyridine
ﬁhert\j/tleanbmpew&i Ivgals]prplbwecphomrdmgctod pchcpthany lanalsgeus to those

st Pangle 1y 1B B2 A 0S-SR (B, or °
i sopr opyl al cohol The reagidf "enj xture was warned to
25 C and potassiumt- butoxr (1.OM 74.1 n, 74.1

ol )Metlyl-$ede@- Iuctbpkr\p)sahm@eﬂ) 916 pyranol-dsyl]- Nl tbenzotriazole

I an addi tional drochl oric ac
Ok 6 Sy o' i epre 4O Bt g o PR ECS Bp Dol tose
la@séhbedT heEa@hpIé | OMPIESt; RERS B ehih, . AMS=a9d (MRa).pH was
adjusted to 5 with 6M SOdI um hédrom de, stirred an

addi ti onal hour, then ed in vacuo. The

onto 111 ca Sé‘f@%?%% L L Ea

dhe et tompeuntaywasspregaréd 420odigd foyiracelusds ehhieg@meo those

solvent . gradieny Loyl é"%ad@%gmgﬁc%ﬂ@ﬂ@é%é%ée( ML)

Step C. Prepar atl on of 4 E nﬁ et hyl -
ridyl-2-yl)-1H pyrazol - IlneASOOrrL
r ounZ{4eBetznil ,Bﬂfhe)ml*ﬁa}d k:haﬂg’édiH\fp)trhzol -3-y1)-6- methyl-pyrldlne

e gl cabonii] yekrroRalRd aFsratig RoPHEHITE dnABERY: to ose
aes%h@bd ir’Bxdnfifle 4. MPLC3Q4- AP hin aciMeated (10180 C.

After 2 hours, the solution was concentrated in vacuo
and 68 nL of ethanol was Exgipplef| | oned by hydrazi ne

hydr at ( I IR ed

an addlﬁt[llol\ﬁg%gkour S I@ﬁh g@ }F]Pg{a%ll %gﬁcﬂr ?/I%Oelzlgé

The ot egmppimd s Spreparad gle&ordinghtoZQrcﬁGBﬁres analogous to those
et hyl acetate/chl orof orm afford 3.26 grans of the

dessripediingesenple 1. HBLE kiR % 1 4mip, L%M%’ Ol (s = 287
(MH1). WO 2004/ 026306 PCTE{ BRORY 003933 43 Exanpl e 2

2-(4-Benzo[ 1,3]dioxol-5-yl-1H-pyrazol-3-yl)-pyridine
The title compound was prepared according to procedures analogous to those
described in Example 1. HPLC tg =4.18 min, LC-MS = 266 (M+1).
Example 8
2-[4-(2,3-Dihydro-benzo[ 1,4]dioxin-6-yl)-1H-pyrazol-3-yl]-pyridine
The title compound was prepared according to procedures analogous to those
described in Example 1. HPLC tg =4.17 min, LC-MS =280 (M+1).

Example 9
1-Methyl-6-[ 1-methyl-3-(6-methyl-pyridin-2-yl)-1H-pyrazol-4-yl]-1H-benzotriazole
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2-(4-Benzo[ 1, 3]dioxol-5-yl-1 H pyrazol-3
-yl)-6-nethyl -pyridine The title, conpound was

w@emparao accor di ng to procedures anal ogous t op¢TIBRe03/003933

described in Exanple 1. HPHC tR = 4.38 min, LC-M =

280 (M+l). 5 Exanple 3

1- Met hyl - 6[3(6 met hyl -pyridin-2-yl)-1

\}@gyr zol - -1 Hbenzotriazpole The title conpou
f‘eﬁﬁ’i“@ﬁ“ JEE dPITBAES 5P E’&uP"le%cﬁQ‘f‘r(‘i@&?% 8“S fo those

td@éb?ﬁ)ed Q?E’)@Jrhﬂ@q 'H'PL@(ﬁmpﬁ ¢9qmn "RIJ—-(P\(/ISB%SQ}\@@ mn,
LC-Ms = 291 . Exanpl e - Pyri di n- 2- yI

H pyrazol - 4 yI ) qui nol i rw_mtl e corrpound was

repared agcordi o_pr.oced ana thoe
esbri bed i Vsl SvRaREEU R ERal 295k it &‘elvss-
I3 (lt'}é*' lebm o@’cﬁmseprépﬁ‘e& 4rcBSAER fo %r@c]eﬂlhl@é(@na@¥mhs td ‘those -

-meth pyrazol -3-yl)-6-neth ridine 15 e
eRaroed iBule de b ea 0 ol GrHY 1 S HRGE DL os

anal ogous to those descry Ly Exanple 1. HPLC tR =
4.45 mn, LCM = 294 ( le 6 . 4-[ |

- I\/Et hyl - 3- @E(-IIMéﬂhyl S-nyldtﬂl-myQ}Hlp)yrakol 4-yl)- qumohne
yrazol - %‘PCL qui noline The title conpound wa
Eﬁl@paﬁlwowe Wi§ PISPYES saRriing ghé’lf?fﬁé‘&@s taaakOBB%Se to. those

1 4 LC-MB =
T AR S A I RS I RS
H pyrazol - 3-yl ) -pyri di ne E’ﬂmgleﬂne conpound was

A TP A2 SO D ot -

266 (Mtl). 25 Exanple 8 Zailﬂfn te3- Di hydro benzo|
1,4]dioxin-6-yl)-1 Hpyrazol-3-yl]-pyridine The title
&@npmlm@omgurpi eyRar pigpared (ﬁC@Pfﬂ@gt to prasedergs eanalogous to those

i e L e S T WS L
1- net hyl - 3- (6- net hyl - pyrl}m ample¥B) -1 H pyrazol - 4- yI]

H benzotri azol e o )
2-Isopropyl-6-[3-(6-methyl-pyridin-2-yl)-1H-pyrazol-4-yl]-[ 1 ,2,4]tr1azolo[1‘,5-
a]pyridine
The title compound was prepared according to procedures analogous to‘those

described in Example 1. HPLC tg = 4.08 min, LC-MS =319 (M+1).

Example 14
3-Methyl-6-[3-(6-methyl-pyridin-2-yl)-1H-pyrazol-4-yl}-[1,2,4]triazolo[4,3-
a]pyridine
The title compound was prepared according to procedures analogous to those

described in Example 1. HPLC tg = 2.77 min, LC-MS =291 (M+1).

Example 15
2-Methyl-6-[3-(6-methyl-pyridin-2-yl)-1H-pyrazol-4-yl]-[1,2,4]triazolo[ 1,5-
a]pyridine
The title compound was prepared according to procedures analogous to those

described in Example 1. HPLC tg = 3.38 min, LC-MS =291 (M+1).
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WO 2004/ 026306 PCT/1B2003/ 003933 44 The title
conpound was prepared according to procedures

wapakoysous to those described in Exanple 1. HRUCIE2037003933

3.79 min, LCM = 305 (M-1}5 Exanple 10
4- (1- Met hyl - 3-pyridin-2-yl -1 H pyrazol -4-yl)-quinoline
5 The title conpound was prepared according to

procedures anal ogous to, t hgos descri bed in Exanpl e
1. HPLC tR = 3.73 nin, L—"%‘-Pi—g%7(|\m1) Exanpl e 11

4- ( -Mekrtyyls=[3- (Byrﬁd:tﬂyltbﬁmiﬁ 2 Y1}t ByHyezel- 444]ym bR ABhdone

The title conpound was prepared according t
ghe clitiu cempeydl m\@éugemaéed tgerdingQtod pErceduEey anﬁomm éhose

(03 8 I
el Dy EPRCS JoP B eSS 29D, 1
oromethvl-[1 2 4]tr|azol@kkgﬁgela]pyrldlne The title

conpound was_ prepare .0 procedures
A A ‘.I' L Of ;!_.: '6

idin-2-yh- L Henyzazpl-4, yhl-gi

Ste% A 7P{:ngrat1&rgof\@ (£ h@e‘%ﬁm‘%&ﬁolu@@mlle(6]1§ethvl-pmdm 2-y1)-

Z-Tsopropyl -b-1 3-(b- met hyl=pyridi n-Z-yrl)
ethpyorezol -4-yl]-[ 1,2,4]triazol o[ 1, 5- a]pyrldlne The

bnal cd6adael ke P F?’%@%ﬁgﬁﬁf@?@m‘) AT Ruinogne
§29‘8 r{?-)% M4 mmbfy; aﬁlugﬂ-?l)(abet?%lz] 0 Bmbh
%wy@quymepfmlqo o0 1c§m¢ta>zl@mgoat¥lsﬁera mmwwm 2

b P g SRR AR YR R 28GR N e R RERGS i
Wag stirfed¥ind, 1 dé@ﬂbﬁyl:p}?rﬂﬁn-@%)létha@ﬁamh &ddb'a The pressure tube

2- Met hyl - 6-[ 3- th ridin-2-y
waﬁy}eafgqled@r% }]eat[ed o 72(}/ ﬁ‘earfé‘ft’(ﬁ’fl nj_lX re was stirred at 70 °C for 18

hours. LC-MS showed product. The reaction mixture was then cooled and poured

into a solution of 600 pL of glacial acetic acid in 30 rﬁL of water. Title compound
was extracted with 3x30 mL of chloroform. The organic layers were combjn'ed, dried
over sodium sulfate, filtered, and concentrated via rotary evaporator. The residue was
purified by flash column chromatography (silica gel) using a 1% Methanol /
Chloroform solvent system affording 255mg of desired product (56% yield). HPLC =

' 4,39 min, LC-MS = 293 (M+H, mw = 292.34).

Step B: Preparation of 4-Methoxy-6-[3-(6-methyl-pyridin-2-yl)-1H-pyrazol-4-yl]-

quinoline

To a 10 mL flask was added 2-(4-Methoxy-quinolin-6-yl)-1-(6-methyl-
pyridin-2-yl)-ethanone (70 mg, 0.17 mmol), and N,N-dimethylformamide dimethyl
acetal (1.4 mL, 10.9 mmol). This solution was stirred at 80 °C for 2.5 hours,
followed by concentration to complete dryness via rotary evaporator. The residue
was dissolved in ethanol (1.5 mL) and hydrazine hydrate was added (63 mL, 1.02
mmol). This new reaction mixture was stirred at room temperature for 2.5 hours.

LC-MS showed product. The reaction mixture was concentrated to dryness. The
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alpyridine The title conpound was prepared according
to procedures anal ogous to those 30 described in

waxaptaod. HPLC tR = 3.38 min, LG M = 291 ( Mrdi/1B2V§3/003933

2004/ 026306 PCT/1B2003/ 003983 45 Exanple 16
2-Met hyl -5-[3-(6-nmethyl -pyridin-2-yl)-1
H pyr azoI 4-yl]-2H benzotriazole The title conpound

e FUEE o T P R A v
ls@-vkﬁ graZ%t(Mt% fox&nEX:ﬁﬂiﬂJhﬁ both Ebﬁlréﬁ[sﬁtaifibfdlﬁé 28 mg of title
4- Met hoxy 6!f met hyl -pyridiri -

COPPPRROISL 5 YiEKD GHPREI T 464 PneHCMS oy U AMEH.gRvSR16.37).

2 4- Ng n I 23yl
- ( et hangl%%q‘%ﬂa gﬁiu:arﬁlgtq%r eadlﬁaﬁ%@r{éggsgl%gg %[es g\%tgn f i Y
aﬂﬂl@dltlﬁn@lahd)mnﬂﬁl Emiclmxg/ltedun b apyeicatiéh 4r2 @8chnhgereih. 54

% acetate (7ng, 0.03 mmol ),
ZHCBIE‘VEth ¥ Frﬁﬂffs‘ﬂﬁ HEEBIIEWN, N- di met hy| ami no) bi pheny!

(a. k. %lt}ﬁw’m@eﬁtwﬁﬂas QCCQQieE@HEIea abSROyiRPtAS AL the

tert-butoxrfde (IMin THF, 3.7 mmol ). This m xture was
sitisicmsedjelahoidifm(lts tlwmehgkllllqoiyn |t1mh art Qﬂlyte)adlé)t frpnemage Weas the

de The pressure.tube t hen seal ed and. heat
S A S B A e S
18ddrBtob @ tias varidus M BHGiRHs PArosiaAde WilBout 88drii @ from the spirit

m xture was then cooled and poured into a solution of
edthepnvesttiog| Aedosdinglyethie anveatian isdingidedanlypy thetfelowinigidlaims.
compound was extracted with 3x30 nL of chloroform
The organic |ayers were conbined, dried over sodium
sulfate, filtered, and concentrated via rotary
evaporator. The residue was purified by flash colum
chromat ography (silica gel) using a 1 % Met hanol / 20
Chl or of orm sol vent system affordi ng 255ng of desired
product (56%yield). HPLC = 4.39 min, LCM = 293
(MtH, mw = 292.34). Step B: Preparation of 4-Methox
-66-[ 3-(6-net hyl -pyridin-2-yl)-1H pyrazol -4-yl]-
guinoline 25 To a 10 nL flask was added

2- (4- Met hoxy-qui nolin-6-yl)-1-(6-nmnethyl -
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pyridin-2-yl)-ethanone (70 ng, 0.17 mmol), and
N, N- di net hyl f or mam de di nethyl acetal (1.4 nL, 10.9

wonmk)26306i s sol ution was stirred at 80 C for 2CBHIB2003/003933

hours, followed by concentration to conplete dryness
via rotary evaporator. The residue was dissolved in
ethanol (1.5 nL) and hydrazi ne hydrate was added (63
%, }1‘3@'82 30 rrm)lgS This new reaction m xture was

P el Ve Ferper at ure for 2.5 hours. LG NS
ghoved giRebigH of fdimule@®t i on m xture was concentrat ed
to dryness. The WD 2004/°026306 PCT/|B2003/ 003933 46
resi due was purified by Shimdzu pR%ep. HPLC using a
0-40% Acetonitrile / wategt solvent gradient (0.1%
formc acid in both sol vent rding 28 ng of title
conpound (51%vyield). HPLC =\ in, LGM = 317
(MtH, mw= 316.37). All publicptionsyrfncl udi ng but not
limted to, issued patents, / 5 applications,
and journal articlesy eed 1 n s application are
each herein incorgorated|by referencgphyn their
entirety. Although|ithe inyention has been descri bed
above with referentg/to2Ne disclosed enbodi nents,
those skilled inthest will readily appreciate that
the specific exp&isments detailed are only

illustrative of the jnvent] I houl 0 .
e e S e S T
WiHebintt - departing fromthe spirit of the invention.
Accordiingly, the invention is limted only by the

f ol | ol Aga eatarated, unspsusasers op srmERdic KGT¢ 20 BIHO3 My Pelycyclic

}F‘g)oﬂi%gdﬁ%fb&mg%hq%siﬁlﬁﬁ ﬂe{f@?“éﬂﬁ%%é% fm B FPeonsisting

of N, O and S, wherein R' can optionally be further independently substituted with

at least one moiety independently selected from the group consisting of: carbonyl,
halo, halo(C;-Cg)alkyl, perhalo(C;-Cs)alkyl, perhalo(C,-C¢)alkoxy,

(C,-Cg)alkyl, (Cp-Ce)alkenyl, (C,-Cg)alkynyl, hydroxy, oxo, mercapto, (C;-
C¢)alkylthio, (C;-Cg)alkoxy, (Cs-Cjg)aryl or (Cs-Cjg)heteroaryl, (Cs-Cyg)aryloxy or
(Cs-Cp)heteroaryloxy, (Cs-Cyp)ar(Cy-Ce)alkyl or (Cs-Cjp)heteroar(C;-Ce)alkyl,
(Cs-C)p)ar(C,-Cg)alkoxy or (Cs-Cjp)heteroar(C,-Ce)alkoxy, HO-(C=0)-, ester, amido,
ether, amino, amino(C,;-Cg)alkyl, (C,-Cs)alkylamino(C,-C¢)alkyl,
di(C;-Cy)alkylamino(C,-Cg)alkyl, (Cs-Cio)heterocyclyl(C;-Ce)alkyl, (C,-Cq)alkyl- and
di(C,-Cg)alkylamino, cyano, nitro, carbamoyl, (C;-Cg)alkylcarbonyl,
(C,-Cg)alkoxycarbonyl, (C,-Cg)alkylaminocarbonyl,

di(C;-Ce)alkylaminocarbonyl, (Cs-Cg)arylcarbonyl, (Cs-Cjg)aryloxycarbonyl,
(C,-Cg)alkylsulfonyl, and (Cs-Cg)arylsulfonyl;

each R? is independently selected from the group consisting of: hydrogen,
halo, halo(C,-Cg)alkyl, (C,-C¢)alkyl, (C,-Ce)alkenyl, (C,-Co)alkynyl,
perhalo(C;-Cg)alkyl, phenyl, (Cs-C,g)heteroaryl, (Cs-Cjg)heterocyclic,



10

15

20

25

30

~R )s or a pharmaceutically acceptable salt, prodrug,
tautoner, hydrate or solvate thereof, 5 wherein: R

WO s00a/08abair at ed, unsaturated, or aromatic C3- QQOT/IR20a3/003933

bi - or polycyclic ring op#8onally containing at |east
one heteroatom sel ected fromthe group consisting of
N, O and S, wherein R can opti onaIIy be further

i pd i pt

CHRREEAT, BiPah: (G Cakby, peflid ERE aBBEY TRERSY,

qak- ﬁo&v«ttecrfarggdaﬁql?g ;C) Bl)hht@ﬁcﬁilyélzc&(i?)(@gyd)f}floalkyl -O-,

er a erna a Q ,

o oo Sty L otk NS e Hhd NGy amingy.
t l mi

DLECHIRSARD (o CEY%""#EFS%%‘&?‘““% L RPR Pipine,

a€1- C(oﬁﬁéyﬂ?SDzd\FﬂielaenIMCyOO-xymll((@SC(C1 -CptkyC(C-68)-AHey |

s arigc M g )gﬂ%&mﬁ@@cﬁgc | oar(CI

'ﬂ@e HHE=0)-[ f@ e('ie)alﬁffb% ?—536)%1142‘?—5@ ©C%“ ﬁl‘ibnyﬁ(@f@)( Cl

al kyl , am no(

dC@@e)mamawgﬂomomcmmrwphc (@prl(Q m)cycloalkyl (C=0)-,

HTEERT A Fnt i G o ECamp e BRI
[@)@A)Klk!mﬁNt(@%)r, ph@lﬁ NI@QOJ&DBOWG@‘IJP(QU)LQ)EIW)LN 1-(C=0)-,
yl am nocar bon Cl-Co)al k am nocar bonyl ,

((@scwwamy&a%@fawi’ (G- @5[‘6@5%911%&1 20

1 l f I h
Igg ng%}ﬁclée ]éﬁl(# P%b%e@ec gs%aﬁ%@(téﬁg Sjrjougn%:/ons?gfl ng
of hydr ogen, hal o, hal O(CI Co) al kyl, (G -C6)al kyl,

| k I l hal q(C 1- | kyl ,
(2 CO) LK. oS Bh B S B st SR P,
\m&%oﬁﬂe(ﬁgféf Qtﬁnﬁ’gfl IU-Dig Qgﬁél%@?%gg’stltlﬁgd b?; at least one substltuent
10) cycl’oal kyl, hydr oxy, ﬂ

peddpahdﬁ(nﬂbw@@tad Iﬁ@mcl'ﬂbaﬁ’h@ly«:l Qs@ moyﬁe%f%lwl @10, )

(I_g% %‘i@ﬂﬁrﬁﬁs@%@&cé@a&lﬂﬁ Clo) cycl oal kyl - O,

(Cl C6) al kyl - NH SC2-, 02N-, NC am no,

Ph(CH2) 1_6HN-, %Cl 06) al kyI HN-, (Cl-C6)al kyl am no,
[(C1- @G?éllKW%eQ R ¢iejto fiyey ¢ - C6) al kyl - SO2- NH-,

am no(C—O) am no02S-, (Cl-C6)al kyl-(C=O-NH, (CI
- G6) al kyl - (C=O- [(( (CI -c)alkyl)-N -,
phenyIR(i€séB}etddHrom the group consisting of: hydrogen, halo, halo(C;-

Celalkyl, (Ci-Cg)alkyl, (C2-Cg)alkenyl, (C2-Ce)alkynyl,

perhalo(C,-Cg)alkyl, phenyl, (Cs-Cg)heteroaryl, (Cs-Cjg)heterocyclic,
(C3-Cip)cycloalkyl, hydroxy, (C,-Cg)alkoxy, perhalo(C,-C¢)alkoxy, phenoxy,
(Cs-Cjp)heteroaryl-O-, (Cs-Cg)heterocyclic-O-, (C3-Cig)cycloalkyl-O-,
(Ci-Cgalkyl-S-, (C,-Cg)alkyl-SO,-, (C;-Cg)alkyl-NH-SO;-, O;N-, NC-, amino,
Ph(CH3),.¢<NH-, alkyINH-, (C,-C¢)alkylamino, [(C;-C¢)alkyl],-amino,
(C1-Cg)alkyl-SO,-NH-, amino(C=0)-, aminoSO;-, (C;-Ce)alkyl-(C=0)-NH-,
(C-Cg)alkyl-(C=0)-((C;-Cg)alkyl)-N]-, phenyl-(C=0)-NH-,
phenyl-(C=0)-((C,-C¢)alkyl)-N]-, (C,-C¢)alkyl-(C=0)-, phenyl-(C=0)-,
(Cs-Cp)heteroaryl-(C=0)-, (Cs-C,p)heterocyclic-(C=0)-, cycloalkyl-(C=0)-,
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phenyl - (C=O -[((Cl-C6)al kyl )-N] -, (Cl-C6)al kyl-(C=0) -,
phenyl - (C=0) -, (C5-Clo)heteroaryl-(CO-, (C5-C1

W pdnanessocycl i c- (C=0) -, (C3-Clo)cycl oal kyl - ( C=E3'F/1B2003/003933

HO (C=O -, (C-C6)al kyl -0 @€=0-, H2N(C=0) -,
(Cl-0C6)al kyl-NH (C=O -, 10 [(Cl-C6)al kyl]2-N(C=0O) -,
phenyl - NH- (C=0) -, phenyl-[((Cl1-C6)al kyl)-N]-(C=0) -,

R G Sk o R, Bhicd & Ci-contiyi-Nm-(C-0)-

LYl KHc=@
g%a%ﬁmw AL et Copi oo

Kyl
yihetenearsk VB (1=0)hdEefooheieroeyclisyHd&H YL, 15

Eéﬁkgtoyclyeas Yone ubsf%{lgé't )Lﬁ&log%n@gﬁlt:z :glb:letfagted

frcgm l(;vqkiellﬂe a-llﬁ?ﬁl) alkdad, all(yﬁyl phéb)l &iel@dz}fyl fhaﬂegn(c(jcélcl cycloalkyl,
)a al o, , an
al@empﬂaynm anci:,amgw&rﬂ R i %Rj@maﬁx B}hsaw&edthy %‘ig‘?i’ét; onepn R4

hyo G ahep AT e o R 2R oot e of U PRI, (O
(COaNeRy diaky(QyCe)atied Hmlog HoN-,@8Y @Hiyls: NHheng C;-Co)alkyINH-; and
(C5-Clo) heteroaryl, (C5-C10)heterocyclic,

(C3-C10) cycl oal kyl , hydroxy, (Cl-C6)al koxy,

perhak@(s@eie%ha%&ﬁmé SlEaR¥ting Phydr C1-Cealkyl
(C5- Clo) heteroaryl - gr (C5-C1 1Icl)% het}ér(c))gce)l/lc? 'c 6& v

(@C@6¢Wd%£6ka PhQIG{I (C5)Y@b)egteradryl, (Cs- Clo)heterocychc

LT et S oS pg ST G i o

© ,Cts)ﬂﬁMang@wrCm)am N8P} KplenPRHNSQ,)-,
am no( -, am noS C6) alﬁlal (C0O

(@@pgpm(nga;@L @Q)@lkyl (_ng);ﬂ Wpyl_ =Q)-, (Cs- Clo)heteroar(yl (C= O) ,
RO Mg AR L5 oo,

(CHeGhe)diadyelio-{T=0)SH0)-C )¢ dedlltyl-O-(C=0)-, HN-(C=0)-,

B0t DBSS - apeod 65 6> h@)}e%g@r%fl 0.
E%C@’)eal Kyl - ENN}Q@ )y dd%b& @fgk’alk?’]'NH(zc

ﬁﬁe@)allNﬂszE(fB)O) (phmm&bN((Cé@Cﬁbléﬂ}’H(l(§3r N];)atl@laﬂﬂ} (Cc=0)-,
T
C GYS/cHe (¥ {-C C and

g(%lclo)c)}’illlol:l yl- E(%:él 236)?:1':’(1? -N]J-(C=0)-;

where alkyl, alkenyl, alkynyl, phenyl, benzyl, heteroaryl, heterocyclic,
cycloalkyl, alkoxy, phenoxy, amino of RS is optionally substituted with at least one
moiety independently selected from the group consisting of halo, (C;-Cg)alkyl,
(C2-Ce)alkenyl, (C,-Cg)alkynyl, perhalo(C,-Cg)alkyl, (C5-Cig)cycloalkyl, phenyl,
benzyl, (Cs-Cjg)heterocyclic, (Cs-Cip)heteroaryl, (C,-Ce)alkyl-SO;-, formyl, NC-,
(C1-Cg)alkyl-(C=0)-, (C5C,p)cycloalkyl-(C=0)-, phenyl-(C=0)-,
(Cs-Cjp)heterocyclic-(C=0)-, (Cs-Cig)heteroaryl-(C=0)-, HO-(C=0)-,
(C;-Ce)alkyl-O-(C=0)-, (C5-C;g)cycloalkyl-O-(C=0)-,
(Cs-Cip)heterocyclic-O-(C=0)-, (C,-Cg)alkyl-NH-(C=0)-,
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5 where al kyl, al kenyl, al kynyl, phenyl, heteroaryl,

heterocyclic, cycloal kyl, al koxy, phenoxy, and am no
w®RooRd2d366 opti onal | y substituted by at | east OPEI/IB2003/003933

substituent independently $elected fromthe group

consi sting of (Cl-C6)alkyl, (Cl- C6)al koxy,

hal o( C1- C6) al kyI hal o, H2N-, Ph(CH2)1 6- NH-, and

RN S IR = (e e

I
(Gemamt o), (0 Rt a0

(-G ks iy N33 phenher-Cesbio) N eno- Sy

(RSB Sl & LI, GReRls: -

(Ck- c@%@t‘rbwdl(c@:qcﬁ c;mreteyd)arymoxe, Ce)alkyl-(C=0)-O-,

(EaCalopeIai oDl pie lea@;cc 0)-0-, (Cs-Croheterocyclic-(C=0)-0-,
1 C=0

ggcei%ﬁé?gf’g%% O( %‘?@ am 5 ¢ ghikyhmidd O -

(@- @medyzcetmmbk@mm(@km co}andsn(m)NH-( Cl

6&@("%‘?%&]"9%%&&_% phe (é\I I_I'))(ﬁ‘ (C-Ca

o2
S@C@IO %}@gyl%glglf(g P)ﬁ@%ﬁ&% Heteroaryl-(C=0)-NH-,

((CC@e)@B()’h(@’y@) [Z(NS( Céej)kyl) I\(]ph?énqyyl)(va)d,(:@)Cq)alkyl-N]-,

epw. ¢ 1< 1) N (. C=Q) 55er 2
(EECRibyhSPaNER Gt phed Tk - Rpenwsgyrr
((@cg;maﬁ&m@ca@wm dnd (CJ- cg&)e@érlsm) SNLNHQ—O) and
(C3-C1l o)cycl oal kyl C 1-C6)al kyl) - N - (C= )'vvhere ‘
al kyl wl@r%mﬂ phemlwIIerroamImFty Oé“ér&wubstmé%#wwally

I
FERE QT p 6 1oR3 oY b R YendRRY ldere PR Phroup
ROhESting df dieloe (Cie@d)hlicyls 6C,eChaidoty, parfiuoec(FF-Qgjalkyl and ;
I sting, of halo, (Cl-C6)alkyl, (C2-C6)alkenyl,

E’B'ﬁ@fﬂ I‘%V Oxyper hal o( C1- C6) al kyl ,
( C3- CLOnCe beRkdothat K’II;%HMInS at RG&ZHe heteroatom.
(C5-C10) heterocyclic, (C5-Clo)heteroaryl,
(Cl- C6) al kyl - SO2- forrTyI NG, (C- C6)a|ky| (C—O)

(zgcclz% Ioalgk SI @6)eg]h§ngl (C=0) -

(C5-Cl 0) het eroaryl - (G%O) HO (C=O -, 30 (C

1- 06) al kyl - O (C=0) - (&g C 10) cycl oal kyl - O ( C=0) -
(C5-C1 ophetygraocycl i c- ONLC=R) - N=——NH
(CL- 6) gff kyl \ NH- (C=0) -, /WD 8004/ 026306 //

PCT/ | B2803/ 003933 50 (N3- C o)cycloaﬂlkyl-\(c:O)-,

I
Sy

3. A compound of claim 1, wherein R'is




(C5-C1 o) heterocyclic-NH (C=0O) -
(Cs-C10) heteroaryl - NH ( C=0) -,
w@ tcdetBdal kyl ) 2- N- (C=0) -, PCT/IB2003/003933

phenyl -[ ((Cl - C6)al kyl )-N] - 6C=0O -, hydroxy, (C I

- C6) al koxy, perhalo(C 1 -C6)al koxy,

(C3-C10) cycl oal kyl - O, phenoxy, "I' 5

(C5-Cl O het erNocycI i Cc- C5- Clo) heteroaryl - O,

(C1- OG)aITI"(C—O) O - Clo) cycl oal kyl - (C=0O - O,
[ =Q - O

phenyl - (C=0)>
( C5- Cl0) het er oaryl (=0 - NH,
(C1"-GB)al kyl - (C=0) - [ ((
phenyl - (C=0) - [ ( C1- C6) al/kyl -
(C3-C10) cycl oal kyl - SC2
(C5-C10) heterocyclic-$S
(C5- C10) het eroaryl - SCENH;: wherein the phenyl or

heteroaryl noiety of a R6 substituent is optionally
15 further substituted with at |east one radical

i4ndepeéncenpdupdogiclonddwhergmRHe group ' consi sting of

hal o, (Cl-GC6)al kyl, {Cl1-C6)al kox
per f | uor o( C1- C6) al d peraf%No (C 1- C6) al koxy,
i Ns

with the proviso tjhat cont aj il 1 gast one '
het er oatom 20 2. co nd N)I\cl 1, wherein R
is RRa "1-NR2a IN -NH ound of claim

1, wherein R is WD 2004/ 026306 PCT/ | B2003/ 003933 51
N/"-~-NX Oor 4. A conpound of claiml, wherein R
[ §S

A compound of claim 1, wherein R' is

N\p ou vy O3y
@f Q/Jf P40



NNr,&, \'i N\ i or 5. A conpound of claima1,

wherein Ris NN NI I ~\V\ 1 . ONI NN or 10
wW0200406026306 PCT/ | B2003/ 003933 52 6. A conpoLIBR0@003933

claim1, wherein R is Ras* NN\NH " NN11 "I \ or

7. A compound of claim1, wherein R is RRa RRka Rza’/

NNNNNNN 5NN RaN1i or 8 A conmpound of

claiml, wherein R is .
A compound of claim 1, wherein R is

N/=\N ~ /_=N\N /NhNH
@ N
(ﬁ Ry Py

5 ,
!
|
8 A compound of claim 1, wherein R' is
RZa
R2a
—N /N=<

"N\ N\ NN

I I

N | |

LN
10 \/ or

9. A compound of claim 1, wherein s is one to two; R’ is hydrogen or (C;-
Co)alkyl; R is hydrogen, (Ci-Cg)alkyl, (C3-Cjo)cycloalkyl, amino, (C;-
Cg)alkylamino, (C,-Ce)alkyl-(C=0)-, or (C3-Cg)cycloalkyl-(C=0)-; and RéisHor
(Cy-Ce)alkyl.



10

RRa RRa M NN"N Il ~~ Y 10 or 9. A conpound of
claiml1l, wherein s is one to two; R3 is hydrogen or

w@ Slo4/08y@l kyl ; R4 is hydrogen, (G -C6)al kyl, PCT/IB2003/003933

(C3-Ci o)cycl oal kyl, am no, 5§C1- C6) al kyl am no,
(C -Co)al kyl-(C=0 -, or (C3-Clo)cycloal kyl-(C=O-; and
R6 is Hor (Cl-C6)alkyl. WO 2004/ 026306
PCT/ 1 B2003/ 003933 53 10. A pharnaceutical conposition
conprising a conmpound of claim1 and a

Rlpar ”@9?15’4 é‘édtﬁéala&)ﬁﬁ)%ﬁ*ah%o ?ﬁ&xh?ﬁ compétnd éfd?ﬁhxhp%d?af
preventing or treating a ed di sease state In
ahaomiceetically mcdeptabie @@nqzrrl SI ng the step of
adm nistering a therapeutically effective amount of a
conpound of claiml to the animal or human suffering
finom thgetied-of pveBiin o RAGRg 8 traiFerelakéll dideaséstaRtil @A afimal
claim1ll, wherein said TG--rel ated di sease state is
¢ hupee dompriging theesteprafagminipisring & ﬁgrmeu%%ﬂd@ffecwe amount of

onmer ul onephritis t

A SPBiaeSEALL T e B of Bum AR AR pn T RE 4 sg
rieshenege.s, scleroderma, and der rral scarring.

12. A method of claim 1 1, wherein said TGF -‘relatedl disease state is selected
from the group consisting of cancer, glomerulonephritis, diabetic nephropathy,
hepatic fibrosis, pulmonary fibrosis, intimal hyperplasia and restenosis, scleroderma,

and dermal scarring.



