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WD 2004/ 026865 PCT/ | B2003/ 004005 -1 NOVEL | SOTH AZOLE
AND | SOXAZOLE COVPOUNDS AS TRANSFORM NG GROMH FACTOR

W@ T@H)2dsb#Hl Bl TORS The present invention rel at eBCT/iB2003/004005

novel isothiazole and isoxazol e conpounds, including
derivatives thereof, to internediates for their
preparation, to pharmaceutical 5 conpositions
containing themand to their._.qredi ci nal use. The
conmpounds of the present invention are potent
inhibitors of the transformng growth factor ("TGF")-
RNOMEUNSOTRIAZEL WA ISEX@W RIFECORMEHOUNDS ASTERANSBORRMIG
of TG (3 related disease_states including, for

exanpl e, cancerSRAWIH BAGIOR (AE) TORS (3

act | VEHeesrebett hvanfion r@h@s'td‘) A6 IswhiR éndlmfxaﬁﬂl@ﬁ&hbdlﬁlds
scades.  Three mamualian TG (3 isoforng

@gslz, 'ggﬁ/a%\g@ﬁ?rpp% tp lptp@ieq%tps far (@ﬂpre%ﬁﬁ@lon t\oﬁ\ﬂryaceutlcal

&ﬁrbo‘siﬁoﬁ?&f eshitgihihg thept aitPloaBeit HBMEINAIRE! T6E b@ﬂpa\dﬂdh f thes
bl ockade enhances antitunpr activity. Bl ockade

Pregent HveRiieaREe otent inkibitass of thertraesferadnmerewth faaigr (“TGF”) B

, éléﬂéhﬂ% b&thivay. a?’lt\%/séré usafUR ﬂenﬁé'aﬁnﬁﬁi'o?qiggeb r%%?éh dh%ats.g States

art for conpoun hat i n Ibit t

iReludingfor examPis: caaer andhiisetid diseases descrl bed bel ow,
answWef§E.S LAMAR T The
preseé? ?Eﬁﬁﬁ?%%%ﬁhgﬁgﬂﬂgg a no§éﬁ%85ﬁgg] df%%n ar ni ng
cascages. Theast mammlm DEFRdswfermsl ave baen kishiified (DGEGI, Wi, land

-T2, HhR ol romsponanis < pikadRibaichs

mwn&iﬂactl\mbamﬁéﬁét SrOTH-Y eReFRBS Qﬁltlﬁnéﬁhﬁ”rﬁjne%%hé&sand
oners, hydrates and solvates thereof. In

e S A et pisina nesrbindomar far gpmaownds that nhibit the

T@%%ﬂaﬁrﬂ& @éﬁh@a;pymedéfésenm\/&{t%n é@%rlﬁ'g&‘lfé‘i GRABWES such
1, 3-" or - rel ationship aroun the core

ﬁ"@?ﬁ%l azol e or i soxazol e ring;, preferably, in an 1, 2-

or ortho relationship. 25 The pr esent I nvention

provi des a conpound of fornul a WD 2004/ 026865

PCT/ | B2003/ 004005SUMMARY OF THE | VENTION

The present invention provides a novel compound containing a core

isothiazole or isoxazole ring substituted with at least one substituted or
unsubstituted 2-pyridyl moiety and at least one R' moiety as set forth herein, and all
pharmaceutically 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
isothiazole or isoxazole ring; preferably, in an 1,2- or ortho relationship.

The present invention provides a compound of formula (A):
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1 4NR X N(A) (R3)s \%and all pharmaceutically
acceptabl e salts, prodrugs, tautoners, hydrates and

waeolearasss t hereof, where X, Rl, R3, R4, and s BCRIEACIN04005

as set forth below. 5 In forgula (A), as set forth
above: XisOorS; Rl is a saturated, unsaturated, or
aromati ¢ C3-C20 nono-, bi- or polycyclic ring
optionally containing at | east one heteroatom sel ected
fromthe group consisting of N, and S, wherein Rl
can optionally be further ,i ndependently substituted
wth at | east 10 one noiely i ndgpendently sel ected
fromthe group consisting of\ onyI, hal o,

hal o( C1- C6) al kyl, perhal o(Cl CB)aI
per hal o( C1- C6) al koxy, (Cl-C6]al kyl,
(C2-C6) al kynyl, hydt apto

(C1-Co6) al kyl t hi o, alkoxy, (C5-Cl0)aryl or
(C5- C10) het eroaryl|| (C5-@10) aryi oxy of

(C5-C10) het er oaryl - C10) ar (C1- C6) al kyl or
(C5-C10)heteroar(gl?y I kyl, 15

( C5- C10) ar ( C1- C6)rhkoxy or

(C5- Clo) het er oar (C1- C6) al koxy, HO (C=0O -, ester,
am do, ether, am no, am no(Cl-C6)al kyl,

én@laﬂ:QIﬁhKéi&él{Fgfln%gécc Bl’é ‘%\éhs prodrugs tautomers, hydrates and

| k
S@U@teeifbﬁrﬁei @%8&%4 Bl 18 @ew%ﬁ I@Sﬁ eagh@s-seb jarthiaglow.and

di ( Clin ffhnalaon) 2B 86 foftly 8B&e; Ni t 10, car banoyl ,
(C1- CG) al kgy/l carbonyl, (Cl-C6)al koxycarbonyl,

(Cl- Pani nocar bonyl 20

di (CR!
IC(5 C1§1 %g r@f/ﬁ&gé;i%"gg%ﬁfaw v arofnSie @%@2&2%% 2% S(ﬁ% lycyglic ring

genaty 69niriping At fesslene W@P%P@tﬂeiectqdfr%ﬂﬂemumsﬁgmgo@‘ N,
& HRd Bewhdremerand eptibnalg H@ﬁlr@hb“lh&é’péﬂb&ﬁ‘ths%ﬁé’ntﬁt@d withBit least

noi et 1 es | ndependently sel ecte rom-t

PBRILY AgPSRENB SIRIEd oo coniaing OByl kg,

w}djpb élﬁil @habwlce)%ﬂ %Hfé(o@é EOUREKLXY
{: 5 é'fﬁ') g}z(%ial |(Q@(K‘§)albynyl h¥droxy, oxo, mercapto, (C4-Cs)alkylthio,
(CEBR)BKEN eCLCRRINI G (GBS FhkRKdaryl XB:s)aryloxy or
(Cs-Cio)heteroaryloxy, (Cs-Cqo)ar(C4-Ce)alkyl or (Cs-C+o)heteroar(C4-Cg)alkyl,
(Cs-C1o)ar(C4-Ce)alkoxy or (Cs-Cyo)heteroar(Cs-Cg)alkoxy, HO-(C=0)-, ester, amido,
ether, amino, amino(C4-Ce)alkyl, (C,-Cg)alkylamino(C4-Cg)alkyl,
di(C4-Ce)alkylamino(C4-Ce)alkyl, (Cs-Co)heterocyclyl(C;-Cg)alkyl, (C4-Ce)alkyl- and
di(C4-Ce)alkylamino, cyano, nitro, carbamoyl, (C1-Cg)alkylcarbonyl,
(C+-Ce)alkoxycarbonyl, (C4-Cs)alkylaminocarbony!,
di(C;-Ce)alkylaminocarbonyl, (Cs-Co)arylcarbonyl, (Cs-Cqo)aryloxycarbonyl,
(C4-Ce)alkylsulfonyl, and (Cs-Cqp)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(C4-Ce)alkyl, perhalo(C;-Ce)alkyl, perhalo(C;-Cg)alkoxy, (C;-Cg)alkyl, (C+-
Ce)alkoxy, (Cs-C1o)ar(C4-Cs)alkoxy or (Cs-Cio)heteroar(C4-Cs)alkoxy, amino,
amino(C4-Ce)alkyl, (C4+-Ce)alkylamino(C4-Cg)alkyl, di(C4-Cs)alkylamino(C;-Cg)alkyl,
and (Cs-Cqo)heterocyclyl(C4-Cg)alkyl;

(C2 C6) al kenyl ,
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w@ gp4@asshet er ocycl yl (CL- C6) al kyl ;

am no( Cl- C6) al kyl, (C1-C6)al kyl am no(Cl1- C6) al kyl
di (C1- C6) al kyl am no( Cl1-C6) al kyl, and

PCT/ | B2003/ 004005 -3 each R3 is independently

sel ected fromthe group consisting of: hydrogen,

hal o, hal o( Cl-C6) al kyl, (Cl-C6)al kyl, (C2-C6)alkenyl,
(C2-C6) al kynyl, perhal o(C1-C6)al kyl, phenyl,

(C5-C10) heteroaryl, (C5-C10)heterocyclic, 5

(C3-C10) cycl oal kyl, hydroxy, (Cl-Cs6)al kox

per h&hef{ R{JSOBWQWQWY seiestrskijom ﬂ’(@%ﬂ@?’!ﬁé‘ﬂ'@@ @ér kydregen,

MO g o ©

pehalo(B-as)akyl, pengtgCy-C erozmyj, C5afh1p)hgterocycllc
g%f léalﬁgiﬂ'\h;idééﬁlc@%s%lm ;B‘%alo{(&k @We’ﬁ%&yo
@E@)ry oa.ﬁ@n@w@iero@@nc-@s)(gb Joycoaty R+ . 10

-Sb(z{?é @?5&@%;?\}1-'! Re) { o ZIEIZG NC-, amlno

P(n(gHm +-@«Qﬁ4@| N-p rfye allgﬂgf@po [C1-Ce)al?<yl]2 ammo

gga%*@%@“s&z%hﬁe LSO 405 (C-Coploh GO

Sf@e)@&f)(*@%@gﬁ@z@d)albxbzw phenb‘ldf('-@:)ﬂ‘)jH-

Ppe 59 W%é kphe“5'ﬁ a

émgmmeia@argﬁﬂap (oh w;:fg@@!l@&) o calig-(C=0)-,

H% - GEADRIGE Gék@ébkli\'ﬁr(l(é-@) (C1-Cs)alkyl NH (C O)-,

C10) het erocCycli C0O

I )@uwﬁacwco@) -kpftenbitESTP) RliRpyH((Cr-Colalky)-NI(C=O)-, (Cs

@kt&%}@l Ew (céggokcs f0 r@fe%&rzmwa(c%%' s hydrogen or
%/ dr og n_or

(éeehweloww 439 B (GocomAIRYHE Qo Prasprahlyl R- s hydrogen

oggée %Mw'more?eg%@%cw & hy@rb6Pa! thtthy: 20 al koxy,

noxy, am n i's optionally stbst i t ut ed by at
| east one substituent independently selected from

Cl el éﬁ{wﬂza"{eggr 5@«%}! |$3‘Piéb{yl H&ér@érﬁlh%aﬁwg’:' ?yglbgh@l
aikmqe @Eenwwm@ﬁ of Rolsppt;@a"w@fséw | tgy at &ﬁ?éf e suRstitueRr e
ifleBERIRIN yele&&?from%@ @gygukgw omeﬁaeko&? E: r%m)égq @rrlyatkpue hé&lb QYUN-,

consi sti'ng of
PhaH s lHAHIa/ (C(é)a “kenyl, (C2-0C6)al kynyl
per hal o( C1- C6) al kyl , phenyl, (C5- ClO)heteroaryI

(C5-C10) het erocycli c, f(C3 ClO) cycl oal kyl , hydroxy
( C1- €69 2 kipger from one to five; preferably, one to two; moré preferably, one;

and

R* is selected from the group consisting of: hydrogen, halo, halo(C,-Cs)alkyl,
(C4-Ce)alkyl, (C2-Cs)alkenyl, (Co-Cs)alkynyl, perhalo(C4-Cg)alkyl, phenyl, (Cs-
Cio)heteroaryl, (Cs-Cqo)heterocyclic, (Cs-Cio)cycloalkyl, hydroxy, (Cq-Ce)alkoxy,
perhalo(C4-Cg)alkoxy, phenoxy, (Cs-Cio)heteroaryl-O-, (Cs-Cqo)heterocyclic-O-, (Cs-
Co)cycloalkyl-O-, (C4-Cg)alkyl-S-, (C1-Ce)alkyl-SO,-, (C1-Cs)alkyl-NH-SO2-, O2N-, NC-
, amino, Ph(CHy)1.sNH-, alkylNH-, (C;-Cg)alkylamino, [(C4-Cg)alkyl]-amino,
(C4-Cg)alkyl-SO2-NH-, amino(C=0)-, aminoSO_-, (C1-Cs)alkyl-(C=O)-NH-,
(C4-Ce)alkyl-(C=0)-((C+-Cs)alkyl)-N]-, phenyl-(C=0)-NH-, phenyl-(C=0)-((Cs-
Cs)alkyl)-N]-, (C4-Cs)alkyl-(C=0)-, phenyl-(C=0)-, (Cs-Co)heteroaryl-(C=0)-, (Cs-

WO 2004/ 026%51B2003/004005
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per hal o( C1- C6) al koxy, phenoxy, (C5-C10)heteroaryl-0O,
(C5-C10) heterocyclic-O, (C3 30 C10)cycl oal kyl -O

W@ a40seed kyl - S-, (CL- C6) al kyl - SO2-, PCT/IB2003/004005

(C1-C6) al kyl - NH- SQ2-, 02N-, N@& am no, Ph(CH2)1_6NH,
al kyl NH, (Cl-C6)al kyl am no, [(Cl-C6)alkyl]2-am no,
(C1-C6) al kyl -S@2-NH, am no(C=0 -, am noSC2-,
(C1-C6) al kyl - (C=0) - NH-,
Che@BIAEINC=00 QY oidIgL(SR) 8 HQUG=0 ; (C- Ce)alkyl O-(C=0y)-,

ﬁﬁ&é a@%@a’(ﬂ@_&*%e%e#&r ?é_m%%(ccg syl cEo)-

r@ﬁyl@w&cbmlwmﬂr 0= HCI-€) %@Oé@f\ﬁwoﬁﬁ(@@m)heterocychc-

'36143 §fk C?&ts;? alk hﬁfﬁ&é?et %((%? }Ségy%ﬁ'&%ﬂo?')@ -{ eefgyably, R*

IRN65D), {C1-CQatk@BoraCi D dyclobiFiONhere alkyl, alkenyl, alkynyl, phenyl,

fiﬂ(q%r H?fg'? %l%?erc}/c&l ap@aﬁk%mg%_eﬁgnoxy G Ro bf R* is optionally

4L(B§Htﬁﬂad blet rasieongl subblitetit Beper(dehtyEatddead fesra eycdrbGp

s o PRI IR G PSP, BB Dy PGB

a(rﬁ(CGG:)shlldyWH or (C3-C, o) cycl oal kyI wher e al kyI

eyl dhipgfer dikedpBRR eyt SO MBS RRL o above,

igptional ly substituted by at |east one substituent

i ndependently selected fromthe group consisting of
(C -0C6)al kyl, (C1- CG'} koxy, hal o(Cl-C6)al kyl, hal o,
H2N-, PhCH2316NH— nd(CI C6)al kyl NH-. 10 In
anot her// | ment of tH& Mnventi on, ~5™Hf or mul a
(A, set forth abov [

N N\ or Realsa
enbodi nenf] of the i nvent ijon,
forth aboje, s /N /3==NOFs<YN O

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

O/=N szN N
cAcNee?
(I3

in another embodiment of the invention, R" of formula (A), as set forth above,



or I n another enmbodi nent of the invention, Rl of
formula (A), as set forth above, 20 is WO 2004/ 026865
wERODDALBRED3/ 004005 -5 /N ~ N or | n another PCT/IB2003/004005

enbodi nent of the invention, &1 of fornmula (A), as set

forth above, is rNNN NI | ~~ \NL ,$- N, J k6 $-
N N: c-", J 5, , or In another enbodi nent of the
invention, R of fornula (A), as set forth above, is

herein. 10 | n anotfrer odi o) l the invention, R

of formula (A), a | zé.tah w WO 2004/ 026865

R2a/-; N-"-NH N N \nNN or vvher?NRea is as set forth

PCT/ 1 B2003/ 004005 g 6- RN
or

In another embodiment of the invention, R" of formula (A), as set forth above,
i

In another embodiment of the invention, R of formula (A), as set forth above,

/:\ . N-—NH

o T L

where R%is as set forth herein.

10 In another embodiment of the invention, R' of formula (A), as set forth above,
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wo pwenrdseh, R of forrmula (A,

N =-CRa NN\ N NN N=NR2a N or where Ra is
as set forth herein. In another enbodi nent of the

is RRa RRa N NNNN \/ .J ar where R2a is as set
forth herein. Each of R above can optionally be
further substituted by at | east one R2a 10 group, as
set forth herein. In another enbodi nent of the

I nventdzon, Rl of fornula (la), as set forth above, is
N --NR2 /| N  where RRa is as set forth hegein. 15

I n anoth rrbodl ment of theNl nvention,, Rl 0f fornul a
(la), as St \f or t h abgve,/~ T V\02004{<{52'b‘8 5

PCT/ 1 B2003/ 004005 -7- R2a O\In anot odi nent of

e
the i nvent™ \R} of for I\&? as o\r\hh above,
:’f \/f \'\;‘f

N=—N

e

In another embodiment of the invention, R of formula (A), as set forth above,

where R%is as set forth herein.

R2a

—==N N

\N
"N !f \[/f

where R*is as set forth herein.

N

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
/}\J~NR28
N
I X
7

where R*is as set forth herein.

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

as set forth abpuBIB2063/004005



is RRa NN~ I\ \ I 5 1In another enbodi nent of the

invention, RL of forrmula (la), as set forth above, is
wWOR2EMA268b8 S | n anot her enbodi nent of the i nvePtT/IB2003R04005
of formula (la), as set forth.above, is R2a N-N 10

where R2a is as set forth herein. In another

enbodi nent of the invention, RL of forrmula (la), as
set forth above, is WO 2004/026865 PCT/|1B2003/ 004005
-8- N R2a In anot hggzaenbodi ment of the invention, R
of formula (la), as set above, is RRa 5 1In
anot her enbodi nent of theNinyention, RL of fornula
(la), as set forth abovex i I n anot her enbodi nent

of the invention, Rl of fdfnulaij(la), as set forth
above, is T—

In another embodiment of the invention, R of formula (la), as set forth above,
RZa
/N=<
N
AN Nﬁ
I
|\
X

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

Rzax/=N

s
X
=
P
In another embodiment of the invention, R* of formula (la), as set forth above,

R2a

10
where R*?is as set forth herein.

In another embodiment of the invention, R' of formula (la), as set forth above,
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aN~ R2a 10 I n another enbodi nent of the invention, Rl
of formula (la), as set forth above, is NNNH In

waapmtioziseenbodi nent of the invention, R of foremiB003/004005

(la), as set forth above, hg is WO 2004/ 026865

PCT/ 1 B2003/ 004005 -9- R2a N°\ N In anot her enbodi nment
of the invention, RL of fornmula (la), as set forth
above, is RRa N N\ 5 where Ra is as set forth
herein. I n another enbodi me of the invention, Rl of

formula (la), as set fort ‘exfe, is RRa /----N NI |
where R2a is as set fger erelin. ,10 I n anot her
enbodi ment of the inventil@n, formula (la), as
set forth above, is R2a \ 9J
In another embodiment of the invention, R' of formula (la), as set forth above,
is
N
RZa___/ l
In another embodiment of the invention, R' of formula (la), as set forth above,
is
N
N
N\ :é-'
In another embodiment of the invention, R' of formula (la), as set forth above,
is
N
= =
R2a |
& X
N
In another embodiment of the invention, R! of formula (la), as set forth above,
is

N—NH

J

|\
>¥

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

W@ ed040pisth above, 15 is WO 2004/ 026865 PCT/IB2003/004005

PCT/ 1 B2003/ 004005 -10 /-~-N.gRea N N J where R2a is
as set forth herein. In another enbodi nent of the
invention, RL of forrmula (la), as set forth above, is
R2a N, = NNON 5 where R2a is as set forth herein.

I n anot her enbodi mengzaof the invention, Rl of fornula
(la), as set forth abovelT 1s Rza N/NH 10 In

anot her enbodi nent of t Ki nyention, Rl of fornula
(la), as set forth above T1s =N R2a N :41-/ where
R2a is as set forth herei

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

RZa

N

5

In another embodiment of the invention, R' of formula (1a), as set forth above,

where R%is as set forth herein.

R% \/-_:- N\

where R%is as set forth herein.

In another embodiment of the invention, R" of formula (1a), as set forth above,

RZa

where R%is as set forth herein.

In another embodiment of the invention, R’ .of formula (la), as set forth above,



15 I'n anot her enbodi nent of the invention, Rl of

formula (la), as set forth above, is WO 2004/026865
wWEaANLBRED3/ 004005 -11 N ea R In anot her enbPdi/m2003/004005

of the invention, Rl of formyha (la), as set forth

above, 1is Rea N5 In another enbodi nent of the
invention, R of forrmula (la), as set forth above, is
N R 2a N In another enbodi nent of the invention Rl of
formula (la), as set fort bove, is NIl-lol Rza |
~1- N 10 In anot her R& 'n'e\nt of the invention, R

of formula (la), as set rt ove, is N O\N~ I n
anot her enbodi nent of the nveﬁf‘l

ion, R of formula
(la), as set forth above, h%\jf

where R*®is as set forth herein.

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

e
i
5 Ty

where R#is as set forth herein.

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

is
R2a
/N—/-NH
AN
\
P
10
In another embodiment of the invention, R' of formula (la), as set forth above,
is
/QE/
where R*is as set forth herein.
15 In another embodiment of the invention, R' of formula (la), as set forth above,
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WERDALEBBRED3/ 004005

I n anot her enbodi nent of the invention, Rl of fornmula
(A), as set forth above, is WO 2004/026865

forth herein and where the pjQviso | anguage does not
apply. In another enbodi nent of the invention, Rl of
formula (A), as set forth above, is selected fromthe
group consisting of: MeO EtQZQ\ /0O 5 2N 2N J MeO
MeO MeO F and ci and where then proviso | anguage does
not apply. In another ntXpf the invention R

of formula (A, asR€etTfortf) ab , 2oI S selected from
the group consisting o /94/\?{ I0NO M O\,N
so~l anguage does not

N
\ I \ N and and where the pro
nve

For i QS STt PETE VA R Of R Oek 33 e g ey

i@roup consisting of: WD 2004/ 026865 PCT/1B2003/ 004005
-13 R2a R2a
7 N

RZa ;

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

is
) N
7 ﬁ
R2a | \
\ /NAjS)
In another embodiment of the invention R' of formula (la), as set forth above,
is
N
i
RZa
E -
In another embodiment of the invention, R' of formula (la), as set forth above,
is
N
/TS
o)
\ e~ .Sjg)
N
In another embodiment of the invention, R" of formula (1a), as set forth above,
is

3y

In another embodiment of the invention, R" of formula (A), as set forth above,

-12- 2a)t-5 (R where Rea PGI/ER0G¥104005



NON\VN N2a/ ROO OO ON and where R2a is as
set forth herein and where the proviso [|anguage does
woea4apisby. The invention al so provides a PCT/IB2003/004005

phar maceuti cal conposition cosprising at [east 5 one
conpound of the invention and a pharmaceutically
acceptable carrier. The invention further provides a

met hod of preparation of a conpound of the invention,
The invention still furth rovi des a met hod of
preventing or treating TG\—\ rel ated di sease state in

an ani mal or human conpr the step of
géﬂ‘ly ef fective anount
thewinvention to the

adm nistering a 10 ther

of at least one conpoundso

ani mal or human sufferr(ﬁg)rﬁsr omthe TGF-rel ated di sease
2a s of

vﬁ{e% % Qsesét?d’rﬁﬂ‘ﬁéré:iﬁ \e@{l} Hh%rre tHé [)R)%[eo Wér@ﬁégeeddélsgﬁot g?ﬁ%

nedl daaeotherfembctdmermoétrenmweohme of @anuleM) o$ set forth above,

in an ani mal or hunan 15
%%?ﬁgéfﬁ% %gﬁﬁ?&%%hgéfn the article "a" or "an"
refers to HeR i ngul BPCaqd _pPur a \orm of the
obj ect to which rgfers. As used El‘el the term

“al kyl ," as wel | as™he,al kyl noieti ot her groups
20 referred t .g., alkao scto a
i near or saturated hydﬁbcarbon (e. q.
wet hyl ethyl Mo Pr opyl
I SO second As used

herejin, ter m ' rro or
bi cyklic }eocycl a\f’

and where the
proviso language does not apply.

In another embodiment of the invention R of formula (A), as set forth above,
is selected from the group consisting of:

O OOy
3, 3y

does not apply.

and where the proviso language

In another embodiment of the invention, R' of formula (A), as set forth above,
is selected from the group consisting of:
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ring (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl, 25 cycl ononyl,

w@eyowkopses enyl , cycl ohexenyl, bicycl o[ 2. 2. 1] heptHIB2003/004005

bi cycl o[ 3. 2. I]octanyl and bupyclo[S 2. 0] nonanyl ). WO
2004/026865 PCT/I82003/004005 -14 As used herein, the
term "hal ogen” or "halo" refers to fluoro, chloro,
bromo or iodo or fluoride, chloride, bromde or
|od|de As used hereirft, the term "halr®- substituted

< hal og] kyl N refe [

bove, st
t florth
| or th A
f IREor omet hyl § di 1 uoiodmet RyT, trifl Uefonetyyl, and
2,22- trlchloroethyl. As used herein, the term
"perYal oal kyl " refers to an al kyl radical, as set
forth ove, where each hyrdrogen of the al kyl group
pl aced with a "hal ogen" or "halo", a set forth

as

abBvh. 10°s used her ei n, the term"al kenyl" refers to
a lineg br anched hydrocarbon chain radi cal
cont ai : ast two carbon atons and at | east one

anmpl es_include, but are not limted

and, ethenyl, 1i-pMbBEGT is s satéstriarein and ywhere the proviso
I@bg?ﬁé‘d’éesr%’tgﬁﬁlth 1- propenyl 1-butenyl, and

used herein, the term "al kynyl " refers
to aThp ﬁy&n‘twalw RIAVHesR AarmesautisalcostpasiHon asmprisiiacailleast

Fé\ébrﬂﬂodﬁd df%ﬁhvémsn bhd 9'pﬁar?%gut'ic%g;} %&bgﬁbﬁe%ffneﬁl
ted to, ethynyl, propynyl used
her eiThe lnmethrle‘umer@mﬂ@ﬁﬁ méthed @memaia@wﬁﬂ@onwpewof the

ifek@pycar bonyl ami no (i.e. al koxy(C=O-NH) refers to
an al kyl carbanmate group. The carbonyl group is also

equi Vap dpyenionsdf M@ér Previdesa getiad-abpreventingsorjreaiing a TGF-
ré]%@ 'dl%eaéé"'ﬁat‘é% Bh ; HH%T‘W tnke M&ISI 'tl’(e%t%of ?dn'ilﬁgil% ﬁgba
a di substituted am de grou ormu
tfﬁﬁchally |qff¢ct|ve amount of at least one compound of the invention to the
animal or human suffering 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

[{p=.}]

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 @ mono or bicyclic carbocyclic
ring (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, cyclopentenyl, cyclohexenyl, bicyclo[2.2.1]heptanyl, bicyclo[3.2.1]octanyl
and bicyclo[5.2.0Jnonanyl).



10

15

20

25

30

al kyl As used herein, the term"aryl" refers to an
aromatic radi cal such as, for exanple, phenyl,

WO 2P0 ogh5 tetrahydronapht hyl, and i ndanyl. 25P@EIRPS&H04005
herein, the term"heteroaryls.refers to an aromatic
group containing at | east one het er oat om sel ect ed
from0O, S and N. For exanple, heteroaryl groups
i nclude, but are not limted to, pyridyl, pyrazinyl,

pyri Ws%&y herveh'eQéW HalogedireRb” re{ei’gt)é'ﬂuoro' Bhlgr%zﬁﬂobﬂmr
yl 1, 3-oxazo yl, 1,2oxazolyl),

rrolyl, oxazo
q@%u%ﬂwﬂe ¢hlorigle, grprmde eHedigesl yI , 1, 3-t hi azol yl ),
yr a2Qlukbd hérein! ﬁ\é%ﬁr’ﬁ "hatoréu%%ﬁ’cht)éh (l§ "Qr “haloalkyl” refelis to an

2,3-triazolyl, 1,2, 4 triazol oxadi azol y
atkgl r@dlcal,laszseg fmogq,(ﬂuyﬁ)tute@ mtagng@bqny[e hatogens, as set forth

bove, d |
a g nzg?h}lag%yﬂlﬁ%%{ I)H\lﬁefd to ;tl%tld@h%ﬁwl leétﬂ&‘éhﬁ%y fluoro/méa% é/ hes

dlﬂéqﬂoﬁﬁﬂb’d)éﬂ‘ blemuﬁshyl,-ans ZO%ZUS?@@rq%'F)él n, the term
_het Aea¥e hérein, i dethabalh WérBlsad aRlkyNBAH 24 & fortn
- C20 nmono-, bi - E@I%‘@'{C I C group containing
aP%\é%,tNhéF?eeQ‘?Bﬂ“élidme@rﬁf gr@upf%r@nlﬁwd with arﬂfkaen or
‘iR kSl aftiker ocyclic groups include, but are not
limted to azetidin t et rahydr of uranyl ,

i M dABAISEd hﬁrya[n tqg-;yer,rrb%/qll@nws’/ referg i@ Nedr Ay ranched hydrocarbon

cRAiR ‘?éd?@dl BUr{talnﬁg Q&(@é@t' thvdicB¥bn afdmhLal dt %a@%ne double bond
ElL))(éra20| di nyl hi onor phol i nyl, tetrahydrothi azi ny

MplgR jeusiet fPHta?&? %&tuhﬁyﬁﬁd tarsHeRYI 1-ﬁ5ﬂpemd,x?et>r@ﬁ9myl (a"yl) iso-
chﬁJehghMewl wrébéln?ﬂ P6RNDY hnd 28K@HYINI aZi Ny

i ndo , 1soi ndo ,. qui ncucl i dinyl, chrorran I,

Asdised) h@rﬁmqme temb'?éw&yaxlaﬁqfw to a inRar ohlranehed, y@@&ﬁﬁhoa@@n
rmﬁm §t 1844 Hﬁé‘%r%% Mndmﬁﬁrg_j; BLETb litfsH tosatﬁymr@dyﬁw

tetrahydr of uran-2-yl, tetrah of uran- 3-yl
andPHEBY! i di n- 1-yI, |m dazol i d| n 10 2-yl,

' M dagQlskd hdrefly )He’tell%l |rc!a%o'n?l" Refdrs Y a >@¥Dr Rbikgl n- 2-yl,
yrrolidin-3-yl, piperidin-1-yl pi peridin-2-y

|

%%mrfaﬁr\aﬂaml@n (i el tzT)-NH) rrefer;sﬂﬁe) an a%ylrpaﬁwpate group. The

cﬁfbﬁﬁyl%db'lé’?abéb eq&véentf?‘c%ﬁﬁéd ﬁér@“h%sﬁb:O%SOt hi azol i di ne,
3-thiazolidin-3- razol i 3-

P@Hsﬂ Berei, fhetterm “ph@nyldwﬂqyw]\é (ETOY " refers to a N N’ -dlsubstltuted

ahnide §rolip 8hvd f@iizazi n-2-yl, 1, 3-tetrahydrot hi azi n- 3-
yl, tetrahydrothi adi azi n- yI m)rphol in-yl,

1, 2 tetrahyd rod |a2|n 2- % ,
1, 3-tetrahydrodi azi n- hﬁ oxazin-2-yl, and
1 2, 5-oxat hiazin-4-yl. As used hetein, the term
"phar maceut i cal | y accept abl ealksth d“addition salt"

refer n: n sal
dgrs\féd}sg 8 t e f;qgg’ ) an ar%r%ahc radlcandch as, ftor

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, furyl,
imidazolyl, pyrrolyl, oxazolyl (e.g., 1,3-oxazolyl, 1,2-oxazolyl), thiazolyl (e.g., 1,2-
thiazolyl, 1,3-thiazolyl), pyrazolyl, tetrazolyl, triazolyl (e.g., 1,2,3-triazolyl, 1,2,4-
triazolyl), oxadiazolyl (e.g., 1,2,3-oxadiazolyl), thiadiazoly! (e.g., 1,3,4-thiadiazolyl),
quinolyl, isoquinolyl, benzothienyl, benzofuryl, and indolyl.
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accept abl e ani ons, such as the hydrochl oride,
hydr obr om de, hydroiodide, nitrate, sulfate,

whereuhtase, phosphate, acid phosphate, acetat ePCT/IB2003/004005

| actate, citrate, acid citrayg, 20 tartrate,
bitartrate, succinate, nmaleate, fumarate, gluconate,
saccharate, benzoate, nethanesulfonate,

et hanesul fonat e, benzenesul fonate, p-toluenesul fonate

and m:?dtrere{irh,gﬁe tern21 "hhetgrocyclic”grefers tﬁtahsatlilrated or lu?saturztsed
A -ne ene- pl S-, - roxy-o-n 0 sSal tS.
G TREPR ok S BRBRLS ol Catling A RBs! 4y herbaiomsiectsd
floms N, @datid 8.0 Exalaltalé% gf hetéreeyiclié gronps mtﬁmu%q@@ al%Q?o’#ﬂlﬁ*itéc% o
al. 1. l,. €. a derive rom C rnmcol ogli ca
SR by Bt ezt il SVRPRY. rhsiay apraeY.
dxezaidinyb tiizzstdinyh) pyrakotididy LionAsholh, abiraly dRMibAnyIEt al
g L S T TR
d)dlcngmjnjwl dridotiay isrﬁnddﬁﬁjtyl qmihdﬂeﬂdinw,mﬁ{dn% |, @&8Rromanyl,
ano u an 0 er ase S S O
b%ﬂé?%%‘@@‘%%ﬁ%e-ag%%ﬁ]%%?@“%&%rcéawﬁ% gsunsgiraigd ring
systethsfaes mitmhydrd?ferma-;g] ttés?h;:da&h@nw?ﬁmidaiismﬁﬁ-n-ﬁd, imidagolidin-
) SU [ ng", aor "su uted" .refers to a chemca
27 ey, Blero RPEH, bt fi el gnrgin- T,
ipegidin-2ayl, piperédin:34yh Weml -plopi%oa?%iatgyl,t PRetaH-Bi/t oy
J er | a 1.Vl .0 I nventi.v
O%c ’I@{Th%g’. 'S%ﬁ'%%&kdfﬂet ittbafté'a %Hg't"?’yluiﬁf@”eﬁ‘ﬁ "B‘g'yr"c?uﬁ'i nely
mleelzeﬁxiiledi-ybythbhmfmkc))lﬁdﬂyl, H gd?’@rahydtdtlﬁa@m-Ql-yl,l1|,3-tégrb??drbfﬁ%zini3-
.Sl ,apl e, S necs 1 Ncluae, ut are no
o RG-Sl eiRrsslsrbRbos. - 26
1c1hte;blahydrodidlmf(im-0:yl,Had[-ﬁjfyﬂz-lylkam f,bwo?faiié%iﬂ-myh ;
er X . al Kenyl , a nyit ., . I‘_QX,’
oo SRR bl Pty SR s e
refiessl toxipn-toxidticeaddition sfauts,,i.e., aaid d:eriv%@froﬂnqmtarrﬁ@doﬂig!@déhy
. er oar oOXY, . —~0) -, € r, amao,
ot byt RETEL B PyctiiMenide hisratorie: Bydiocidn ke,
Suﬁatbfbislyﬂate, amdsphailnr"axgqflmh?(spfiata! M@t@,géd!ﬂlﬁydzitrate, acid citrate,
n , a am.,nhocar oo ,
gt BPACRERNG: meleBles MR GliepPey pacshgete, benzoate,
reatiyarestifopate, etadesufendte Kenzdresakorkile, bltﬁlderhésugdﬂ%téléﬁd
t tituent e
loets PEPLEShEh el Bl ARlhoind o biiiate e oo
her eifs,used bete, the' B@EF ‘phalmacedtictlls aecptaiabase diafieh salt’o
g FRBRASE Pk BLRET ! B, e RS BLREN L PPy

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

SN

alkaline earth metal cations (e.g., calcium and magnesium), ammonium or water-
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 thérapeutic activity of the inventive
compounds. Such suitable substituents may be routinely selected by those skilled in
the art. lllustrative examples of suitable substituents include, but are not limited to,



As used herein, the term"a saturated, unsaturated, or

aromati ¢ C3-C20 nono-, bi- or polycyclic ring
wopionabi y contai ning at | east one het er oat onPCT/EE2603004005

to, but is not. limted to, R /I -NRRa /===N N N O

NNsIl I I ~~ 15 RRa--N N~ NNRa --NHNn Il \ ~
NNCN\Y I I ~ | | W 2004/ 026865 PCT/ | B2003/ 004005
-17- Rea Ra~~\ N\ Ra ; \ ~\ N~V NI \' I ~ NV\/

carbortyl, Haro hEaik{, pertlidtodiky PeriuorsahdRd @Kyl alkenylNalkyriy !
}1ydroxy, oxo, mercapto, alkylthio, alkoxy, aryl or heteroaryl, aryloxy or heteroaryloxy,
aralkyl or heteroaralkyl, aralkoxy or heteroaralkoxy, HO-(C=0Q)-, ester, amido, ether,
amino, alkyl- and dialkylamino, cyano, nitro, carbamoyl, alkylcarbonyl,

5  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 disease
state mediated by the production of TGF-R.
10 As used herein, the term “Ph” refers to phenyl.
As used herein, the term “a saturated, unsaturated, or aromatic Cs-C,, mono-,
bi- or polycyclic ring optionally containing at least one heteroatom” refers to, but is not

limited to,
R2a
/A N/”““‘( /)
(3, T T
15 /\ , \5; \I\fe /\;;
R% | ’ ,
/N-—Rl l/N
"N N N
HENe RS
AT NTFARTE S
R2a ,
Y l 7 N\ Nf\:\N N:—N\N
SN Ty T3 T3



10

15

~~ONE\ \ I NO\ / \N O and 5 where R2a is
i ndependently selected fromthe group consisting of:

w@ ab4a5ees kyl , (C2-C6) al kenyl, (C2-C6)al kynyl , PCT/IB2003/004005

(C3-C10) cycl oal kyl, (C5-C10)ayyl, (Cl-C6)alkylaryl,

am no, carbonyl, carboxyl, (C2-C6)acid, (Cl-C6)ester,
(C5-C10) heteroaryl, (C5-C10)heterocyclyl,

(Cl- Co6) al koxy, nitro, hal o, hydroxyl,

(Cl- Co6) al koxy(Cl-gg6) ester, and those groups described
in U S. Application Nos. 10/094, 717, 10/094, 760, and

10/1 2, each of \YLQ which is her?_n_ ncorporated in
R nt i r\ety by ref ren%; and K@I al kenyl ,

al k I, cl oal kyINg ar am no ster,
het er {C et erocy . d al koxy [
y

opti onal I itute | east ong noi
i ndeperdent Iected t§le groupngcongi S¥i ng of
hal o, (CI¥C6)dl kyl )a kenyl, (C2=¥6)afkynyl,

per hal of C1- C6) al kyI phenyl (C3 ClO) cycl oal kyl ,

(C5-C 6) het er oaryl , (C5 C10) heterocycl ic, fornyl, NG,

5 ©6)al kyl - ( l“6)= phenyl - (C=0) -, HO (C=0)-
'\N(c1 06) al kyl - NH- ( C=0) -

phenylAA =

PCT/ | B2003/ 004005 - 18 ’ '

(C, - 0C6) al kyl - ( C=O)\-1{NHC1- C6) al kyl ) - N] -,

phenyl - (C—O) NH-,/pheyI (C—O) [((C- CB)al kyl)-N] -
AN ’ ())

(phenyl )2N—(C-Q NH-, phenyl - HI\I-(C-O)
[N (phenyl -)2N-(C=0)- [ ( (C CG)alkyl) N -
C_ON C6)a| o

- 06) A kyl - ; :;
%geo - SQE

hydr oxy, (C1- CG al koxy per hal o(Can ) al koxy, phenoxy,

wHere B%’)lsﬂnkigﬂ)end(eﬁrlﬂelébted ftden tH8)rewp ednsisting 616)(8l-Kyjatk: |

(@6-?&%[5? ﬁﬁ%—@a&y%&é&]@yc&@a}g ) %ﬂ#?}@qldﬁﬂ%@lgylawl, amino,
catbenyll eabbxyC£CQ)-Coacid ald-Cs)ester, (Cs-Cqp)heteroaryl, (Cs-Cqo)heterocyclyl,
(C+-Ce)alkoxy, nitro, halo, hydroxyl, (C-Ce)alkoxy(C4-Ce)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 one moiety independently selected from the group
consisting of halo, (C4-Ce)alkyl, (C,-Cg)alkenyl, (Co-Cs)alkynyl, perhalo(C,-Cg)alkyl,
phenyl, (Cs-C1o)cycloalkyl, (Cs-Cio)heteroaryl, (Cs-Cqo)heterocyclic, formyl, NC-, (C;-
Ce)alkyl-(C=0)-,phenyl-(C=0)-, HO-(C=0)-, (C4-Cs)alkyl-O-(C=0)-, (C;-Cs)alkyl-NH-
(C=0)-, ((Cs-Ce)alkyl)>-N~(C=0)-, phenyl-NH-(C=0)~, phenyl-[((C-Cs)alkyl)-N]-(C=0)-
» O2N-, amino, (C4-Cg)alkylamino, ((C4-Ce)alkyl).-amino, (C4-C)alkyl-(C=0)-NH-,




(phenyl ) 2N- (C=0) - O . DETAI LED DESCRI PTI ON OF THE
I NVENTI ON The followi ng reaction schenes illustrate

W b@4fpzaspar ati on of the conpounds of 15 the pPPEFEE203/004005
i nvention. A conpound of thed nvention may be prepared
by methods anal ogous to those described in U.S.
Application Nos. 10/094, 717, 10/094, 760, and
10/ 115, 952 and WD 02/ 40476. Unl ess ot herw se

RGO oy TSI DL i G2 FRG "

Ca)@HWB-N]StHENE @) VHRACERERIKYIEDING-(C+@)-NN-, ((€3)Cs)allw)N-(C=0)-

B RPN BTG s b6 465 CodI b6 T T0s.

Cewyeuhm’r@nw -HN{(6FQ)-NU-,t P@npbﬁb@:@)’rhﬂ'ﬂr pierybifydGREF-((F-

5 o R OO el T € Loyl S CLORR- L
(G1-denlr€a-(GFO)-) €CFCGa)afkyi N} phippyl{Q- (@EOX-INHat ment with an
e AN R RS prefu SR Bl g sox
phet-5Ce, hydrogy, t(@t-ﬁéauxdmbemaln C1rﬁeéalle¢>®tbn>hﬁnp&o mﬁoﬁgbglkyl-

t
(B0 Bl e e I O A oK s O
10 %MKVPENdCF%Q (é(I?o%)?'k!'}z@i(CE@)-@r,t Phqmblsmf(@F@ ,aandd
PI%WC ter . The tenperature of the reaction

dre mai ntai ned for a period from about 30
m nutes to about 3 hours, preferably 1 hour and then

cool ed to apal £ HERHRIFHON B GHE SWENTIOROMPOUNd of

The following reaction schemes illustrate the preparation of the compounds of

15  the present invention. A compound of the invention may be prepared by methods
analogous to those described in U.S. Application Nos. 10/094,717, 10/094,760, and
10/115,952 and WO 02/40476. Unless otherwise indicated, X, R', R’, RY, R® and s
in the reaction schemes and the discussion that follow are defined above.

SCHEME 1

o) PO(OPh),y

)OI\ ]
| AY
N N 1 N
®) O H R __I_( \ NHPh R H R N
11 111 Vv

N—o

|
N 4
(Rs)s_I/— h a
~ R

20 (A) where X=0
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10 formula I 1 was prepared according to Preparation
E, set forth below. A conpound of the formula V was
w@e@paraes from a conpound of the formula |11 BYI/IB2003/004005
reaction with an al dehyde of{d-he formula IV in the
presence of a base, such as potassiumtert-butoxide,
in a polar solvent. Suitable solvents include ethyl

acetate, isopropyl acetate, or tetrahydrofuran,

pr ef @cﬁ@ﬂn&é 1ae1tr&s>{<fotth@ﬁ@barfbﬁéﬁ @ﬂ%glfyahhwsféf tiedrrhbla (A) wqere X
acet at e e ar ores reactl on was ru a a
3 Q0 Bleiig B S Gime b SO BSOS Bblias PreppieH A,
aﬂi@ﬁydes?cﬁ@le( LIS mtbytfmeétmémt Rith ah aFondatie @ik sﬁéhOéB aniline,
about hour s, %r ef erab I

ihg Bplar soheaty Sulabla st v P eoHe. RaBropYaeRiate, o

tétFRgarotliran, tphefaRbl, isdprsy! @cfetehé{ dTI@@ F&sgmhg‘— re@@tldh rfanur@was
period from about 30 m nutes about

hGater & 2 TJPRIBISIR TTam RBGH 0XC é%aﬁ%la T0°0s oAy 80°Capnd then
SRS Pealc Wil pM@s’%th‘b@Q acig ‘élpiwéﬁWeéteF Oﬁm@t@%eﬁa‘turw mé'r@ac\‘on

by treatment with an excess 5 r oxy amne 1 n

ey WagnginfRined fera a@,ﬂ@tfmhéwout 8 nantt’f@m@baum Bowsqs,
p?é?@r‘éblyolcﬁdd? aﬁ@méh cobld§to %S‘Eﬁtr t Fé!raﬁ}?@ Blerh@RMA com ound of

nperature eresutln hen“stirre
fwmuleﬁlul Wes RIAPRERCARGSPIIEIIP ﬁ‘ﬁn@mﬂaa& gét faffybelaws ed neat

at  a A eifsdunt of ﬂlefférﬂfﬁlaw Wé% prédffed ﬁbrﬁg%hpég%f the formula
I|;[?referably about 80C, for peri od of about 60 m nutes

By pesch@LWith abaldshyds, of Hreefprém%wmalfmr@sg@emﬁ arogse, such as

p'é%éwﬁ tértHuddixide, |N ol%lvé@@ntébl@sol%ﬂ‘l@lr{cluBbe &‘[’ate
V WD 2004/ 026865 PCT/ 1 B2003/

@pr@r/b@%etatg Qriirghydieran, .paﬁerably@dwmmgfstemhygmuran and
lé(%"d‘ﬁ(‘g" &cetate MIhé BroRdBid rediBh WRd irdt ﬁtsa !e%ﬁepcﬁu eRRAEHut ?g: to

ounds of formula (A) In ene Referring
a@ohte‘re@°Q,, prafesabiypahonti22C (arn@nehbhemsatwem govesiod froth about

é‘orn%ﬂht%s ?@MQ%OBF& brl%f’erably 2 hours. The resulting 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 (A) where X=0
was prepared from a compound of formula V by treatment with an excess of hydroxyl
amine in a polar solvent such as ethanol, at a temperature of about 0°C to about
60°C, preferably about room temperature. The resulting adduct was then stirred in
N,N-dimethylformamide dimethylacetal and heated neat at a temperature from about
60°C to about 100°C, preferably about 80°C, for a period of about 60 minutes to
about 60 hours, preferably about 36 hours.

SCHEME 2

o VIl

/N\

N~ o)
(R%;
R'Me _’- = | /N\
R 1
Z R
A\ |
\Y%




w@eoioehsed about 90 mi nutes,
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formula VI by treatnent with a base, such as butyl

l[ithium at a tenperature of about 5 -60C for a tine
foll owed by the sPOIIB2003/004005

addi tion of pyridyl amde abgthe fornmula VII, which

is either coomercially avail abl e or prepared

accordi ng to nethods anal ogous to those of Preparation
C, as set forth below, where Rl is replaced by ~N

( R3) SSchehf? 2 fuférs Riha prepaFlibh of Scthpdtintis oStHE lrbrmra V, which are
tetré\‘g%tgrof ran The aforesaid reaction vvaé % fa
ipteHp £ PERRERNSN O coparaupds gijerula ) iny @'i'eér‘%\ | Referring

t8/5ReHEme 208 coimBburil &¥ekd BEmulh '\/Qﬁﬁsﬁ\:’ﬁr@bﬂreclfrbmlﬂ cdnfboahR@ et the
about hours Al ternatively the

10 h b|
TETHIO UG BFRtGnTATS Do3es Sysr s el P MRSt bout
Eﬁ‘td‘f%?'é tirfef prBd 'oP§bou't 90 Wnuté‘@f&l@\ﬁéd by thlc\e/l%{ow QﬁHrtio%bf pﬁndyl

G ; Journet, M; ; Pal ucki
amrd@ efthe fornpla Vlhcmvéﬁs erther cwy@erma"yyva"arbier\mmaéed L.

r'@lﬁ'gto RhsthddRi di8logol® todhase of Prégathtiote B setMBith b&ow, where
15- 8420 (2000). WO 2004/ 026865 PET/ 1B2003/ 004005

£2§V%QEMBV3 R2a N+NH NWVIIl / ORO R2a N-NH Nb
~ 0 (A Schene 3 refers to the eparati_on of

conmpounds of the fornula (})\l 5is
R)s~
/

in a polar aprotic solvent, such as tetrahydrofuran. The aforesaid reaction was run at
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 is prepared according to the methods

of Davies, I. 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. Ora. Chem., Vol. 65, pp. 8415-8420 (2000).



R2a N NH N Referring to Schene 3, conpounds of the
formula | X were prepared from conpounds of the

w0 oooatazed/l |1, both of which are either conmerBCHIB2§03/004005
avai |l abl e or can be preparegiaccording to the
procedure described in Preparation D, each as set
forth WO 2004/ 026865 PCT/ 1 B2003/ 004005 -22 below. In
Scheme 3 the conmpounds of formula (A) was prepared
from conmpound | X according to procedures described in
Schene 1. SCHEME 4 0 0 N & R3)s \ (R3)s/ F5 XYV
Schene 4 refers to the p on of conpounds of the
formula V, which age internediates in the preparation
of compounds of fgal_ a (A in Schene 1. Referring to
Schene 4, a conpop of the fornmula V was prepared

from conmpound of Mpexy0 forrmula X, which is either
commercially avail @ or prepared adyddlLdi ng to
Preparation B, as Se Pidel ow, by reaction with a
conpound of the fornmula f1-C, in the presence of a
catal yst such as palladi@oam || acetate, a base (e.g.,
pot assi um tert-butdxi de, and AMPHOS(r) (i.e.,

2-di cycl ohexyl phospHi no-2' - (N, N-

di met hyl am no) bi phenyl, comercially avail able from
Strem Chem cal s, Newburyport, 15 MA)) in a polar
aprotic solvent such as tetrahydrofuran. The aforesaid
reaction was run at a tenperature from about 50C to
about 100C, preferafly about 75C, for a period from
about 6 hours to % 24 hours, preferably about 18
hours. 20 WO 2004 65 PCT/1B2003/ 004005 -23
SCHEMES N X

A)

Scheme 3 refers to the preparation of compounds of the formula (A) where R'

RZa

N-

J

—NH

X
I \ff
G
Referring to Scheme 3, compounds of the formula [X were prepared from

compounds of the formula VIII, both of which are either commercially available or can
be prepared according to the procedure described in Preparation D, each as set forth
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0 (R3)s OHXv N-S OSRLR3(3) "'N\ /N NHZ ~ ()s
R Rs NHz I / H (R3)s Ili XXIX (A where X - S XXX

wWh2@ehzises 5 refers to the preparati on of conpoReEB2063/004005

the formula A, where X = S.oReferring to Schene 5, an
am de of the fornmula XXI X can be prepared from
conpounds of the fornmula XV (commercially avail abl e
fromA drich Chemical, MI|waukee, W) by treatnment

MéIGV InhSchiRite @ihle%m rfd@ldfmmdlalzx&) RESpre Pbr@ﬁ it &bnipsbund IX
amoni a. Thi oam de capn be prepared from XXX b

FqCcRmtngeRProFedHres dregired in fdegent: in a sol vent such as
tol uene, at tenperatures of 20 -100 C. A conpound of
formula (A) where X= S c uldn&g prepared from XXX as
descri bed by Tetrahedron fs, 25, 409- 410, 1984, by
reaction with acetgyl ene XXXI. A conpound of fornula
XXXl can be pfepa ed fromR Br by conblnablon th a
cat al yst sugf PDCI 2(PPh) 2, in the. of an
addltlvéRéu ad Cul, and ethynyT -t (R yl { sillgne,

at a tenpera of about OC to about 8 //'refé?ably
about room te rature, in a polar solventwsuch as
tetrahydrofuran.” The trinethyl-silane group  can then
be renoved under standard deprotection conditions.

2004/ 4 P
4 Sy P ROy corpferdr e g o é‘va%h

mte_rmh@aips épthe préparation of comeaunds obfbrrmhie (A)in Sohemé ¥, Referring

twgc'ﬁgme 4, a compound of the formula V was prepared from compound of the

formula X, which is either commercially available or prepared according to
Preparation B, as set forth below, by reaction with a compound of the formuta R'-Cl,
in the presence of a catalyst such as palladium Il acetate, a base (e.gd., potassium
tert-butoxide, and AMPHOSR® (i.e., 2-dicyclohexylphosphino-2'-(N,N-
dimethylamino)biphenyl, commercially available from Strem Chemicals, Newburyport,
MA)) in a polar aprotic solvent such as tetrahydrofuran. The 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.
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are internedi ates useful in the preparation of
conpounds of the formula (A). In Preparation A, Ris

wa@2@imopises al kyl group such as nethyl or et hyl . PCT/1B2003/004005

Referring to Preparation Aogonpounds of the formula
XI'l were prepared froma conmpound of the formula X,
wherein X is a chloride or bromde, by an

al koxycar bonyl ati on reaction. 10 Suitable conditions

i ncl ude net al - hal ogen e%qﬁ ith butyl lithiumin a
sol vent such as tetrahydro ﬁrgaﬂrlrvI at a tenperature of
about OC, for a period of tine of about 30 m nutes,
foll owed by the addition of ethylchloroformate at a
tenmpergturg of about OC, followed by a period of tine

of . Zoho at about 50C. A conpound of
fé*? | are g%?rner cially avail able. 15 The conpound
of the™ornmula IV was prepared froma conpound of the

of fofmula XIl was treated wth a reduci ng agent.

Suitavbl e reduci ng agents include lithium borohydri de—s
sodi um borohydride, |ithi um al um nu ydride, gpd
borane i tetrahydrofuran. ¥Sui t abl %ol ven(#% Fors

for mJLa XIl by a two-step process. First the conpound

afo Pﬁactr on |n Fhano , Xenanol ', 1l R!
(Rat—rah dro hyl |20 e her,, and di oxane. ~The
af o id reactlonvva n at a tenperature from about

0OC to about 100C, preferably about 65C, for ag&grlod
frommppout 10 m nutes to about 1 hour, pref iy X=S
about 30 minutes. The ¥&3ulting primary al cohol was
then oxidized to the correspondi ng al dehyde of the
fornula IV by treatnent with an oxidi zi ng agent such
as N hol i ne N-oxi de/ TPAP, Dess-

b o

reag tgihg RPN etlmf@meumthepfpgr@? ébYVDere X=
so>raéfsfﬂnn 03! srneﬂ%@bdﬁ@mu@bﬁtﬁ@r&maplmmfcén b&brdpafed from

af or es &? reacti on i nclude chl

P@PP‘M% Befpapula gV <a<?rerﬁrer9raar@rqrah'e frorh@darrb?*é%ﬂpﬂ

Milaokee) W tréélﬂﬁHﬁkrﬁﬁh@hyl%hfoﬂH@ﬁﬂIQ\héU By §lighEhing Yith
Cfor a tinme fromabout 15 mnputes to

AR g 2.3y %%W'Qe PERrGPasesbiiem XARG by regipentiyll) beess

H e rﬁ%%ﬁ/eﬂpé&ﬂ %s éoli&?:nep FEEMNDAEHADS & 48 -GdoCe. (ARhspound of
formula (SX) WL ere )g S could be prepared from XXX as described by Tetrahedron
Letters, 25, 409-410, 1984, by reaction with acetylene XXXI. A compound of formula
XXXI can be prepared from R'Br by combination with a catalyst such as
PDCI2(PPh)2, in the presence of an additive such as Cul, and ethynyl-trimethyl-
silane, at a temperature of about 0°C to about 80°C, preferably about room
temperature, in a polar solvent such as tetrahydrofuran. The trimethyl-silane group
can then be removed under standard deprotection conditions.
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Preparation B refers to the preparati on of conpounds
of the fornmula X, which 5 are internedi ates useful in

W b@4peaspar at i on of conmpounds of the fornula (B)T/IB2003/004005

Referring to Preparation B, .gg.conpound of formula Xl II
was prepared froma conpound of the forrmula Il by
reaction with nmethyl nmagnesium brom de in a polar

sol vent such as a m xture of tetrahydrofuran and

tol uene. The aforesaid reaction was run at a
tenperature from about about OC, preferably
about -60C, for a 10 gWAf@Nébout 10 m nutes to
about 1 hour, preferably ab@ut 40 minutes, foll owed

by a jeriod of about 90 mg;u%:s at a tenperature gﬂ]\
abgut’ - 10C—A_conpound ofR! dail a 11 was preparg
according to Preparation E, set fort el ow. The

co nd of formula X was %ipared froma corrpoundnpf
t he rmula X Il by treat t wth an oxidi zi ng
agent such as N-nethyl norpholine N 15 oxi de/ TPAP,
Dess rtin age PCC or oxal chl ori de- O, )
pr ef FEﬁf@“O%ﬁ??fs E‘EWP&F‘?%@“BN/@ O@RWQBP&?@EWN{BTM?I%/ which
a‘r@rntetrheduafesnesfal ifl thieegreparatiorl csfcdomrb@uﬁdsl csfrtma‘ foffilila (A). In

chi orone af or esai

BRI SRl By SR s iU el PV FATeane

Pra;%faﬂcm /ahnmpoarﬂﬁ df the farmmlwuf\/\rewp@b@neﬂ frbm zﬁfb@ﬂb@mdtdﬂ the
EPARAT| ON

abo‘ljao)(%wn%%fn f er ¥)rc3n|1_ ,\pé( an,@?l%xypé}gpr@r\%tlon reaction.

S't’litelpialcamdltb:rm@ldhﬁfeeh@talt-MIddm eREIRMYE aith cmtyorthmfm QUdAent
i nternedi ates useful in

st BRIk Gr % e eBrpBARG t 0:E, Frraiad phgme pratedt

3orreipaes; folved, byﬁhe Sdditiohl dTRHYIcRlokfbrniHi@ Bk ®HpRraAdre of about
methig or ethyl. Referring to Preparation

QRerie Ve pQrWQ of Bmengf abo 2 Ataeirpatapartead°€r A wprpound of

fSRITIRPXNSe @bmbriefciallly @AMbRe. XI V, Whi ch may be prepared
according to a procedure described in Preparation A

or arldeCOmparRd <a‘|th§/f0&vala|l\éma§ PFQP?I’QCH&F ﬁ@ﬁmpﬂmd@féhe
f&ﬂ% WP adfo-bleh fﬁrw&mné’s@% &%%@ a@%%‘é

- hydroxi de, In a polar protic so vent
veibiaBHNang agertnSUltablsBe i Agnisinghde thum borohydrde, sodium

borohydride, lithium aluminum hydride, and borane in tetrahydrofuran. Suitable
solvents for the aforesaid reaction include methanol, ethanol, tetrahydrofuran, diethyl

H

ether, and dioxane. The aforesaid reaction was run at a temperature from about 0°C
to about 100°C, preferably about 65°C, for a period from about 10 minutes to about 1
hour, preferably about 30 minutes. The resulting primary alcohol was then oxidized
to the corresponding aldehyde of the formula IV by treatment with an oxidizing agent,
such as N-methyl morpholine N-oxide/TPAP, Dess-Martin reagent, PCC or oxalyl
chloride-DMSQ, preferably oxalyl chloride-DMSO. Suitable solvents for the aforesaid
reaction include chloroform, tetrahydrofuran, or dichloromethane. The aforesaid
reaction was conducted at a temperature from about -78°C to about 22°C for a time
from about 15 minutes to about 3 hours, preferably about 1 hour.
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i ncl uded net hanol, ethanol, and water. The aforesaid
reacti on was conducted at a tenperature from about 0C

wa o00abasss 30C, preferably about 22C (room t enper/E20033)04005

for a time fromabout 15 mi nytes to about 3 hours,
preferably about 1 5 hour. The conpound of the

formula VII was prepared froma conpound of the

formula XV by reaction with a suitable activating

agent and a conpound oprgBARATON® 2 HC' H N+ O CH3
CH3 10 and a base. Suitable activating agents incl uded
thionyl cHboride, carbonyldiinmdadl e, EDO and DCC, o

pr ef enabl y oxal yl chl ori de. i takl e bases includedN
{'531' %h m e, Hunig' ZRgas , preferably ¢ N
r*d hylJani ne —Stri-tebl €799 for the—abor d83d;

react™n i ncl ude nethyl ene chfori
N, N - di il hyl f or mani de, tetrahyd ran, and a X
m xture thereof, preferably methyl ene chloride. The

o o BB aRE LR IRR AR b NG e
qre ovenntediapes weful in)thé preparatiomef dohfpduatDoftth&fdrauBIAj. O
AT I T
o@mploun of tRe épaulzt || mreBcticefveithsméthyltnfegnpsiemeadramidenn afpolar
EREBESRH s Bt b Bl ndlBERe e omsld rastonpes
rbio eha teinpefgture fruneaisouR178°C t\6ballR 04C, h268@bly about -60°C, for a
p%%(/i #rgr%oa %/uto P 049191?1@513 ZBout 1 hour, preferably about 40 minutes, followed
by a period of about 90 minutes at a temperature of about -10°C. A compound of
formula Il was prepared according to Preparation E, set forth below.
The compound of formula X was prepared from a compound of the formula
Xlil by treatment with an oxidizing agent, such as N-methyl morpholine N-
oxide/TPAP, Dess-Martin reagent, PCC or oxalyl chloride-DMSO, preferably oxalyl
chloride-DMSO. Suitable solvents for the aforesaid reaction include chloroform,
tetrahydrofuran, or dichloromethane. The aforesaid reaction was conducted at a
temperature from about -78°C to about 22°C for a time from about 15 minutes to
about 3 hours, preferably about 1 hour.
PREPARATION C
0
PN

OH >

O

0o
/u\ R /U\T _OMe

XIvV XV VI

R! OR —— R!

Preparation C refers to the preparation of compounds of the formula VII, which are
intermediates useful in the preparation of compounds of the formula (A). 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 X1V, which may be prepared according to a procedure described in
Preparation A or are commercially available, by treatment with a base such as lithium
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R2a N -NH N In Preparation D Ris (Cl-C6)al kyl.
The conmpound of formula VIII was prepared froma

w@ooopozases of fornula XVI by treatnment with an BCRIB2003/004005

hal i de, such as nethyl iodigg. in the presence of a
base such as sodium hydride, in a polar aprotic 5
sol vent such as N, N -di net hyl f ormam de. Conpounds of
the formula XVl are commercially avail abl e.

ﬁ’ﬁ(&%’@“—ﬂ é)bblgr ;90@ st/eKt '\Blﬂablﬂ daivehB3dr laforés%@ re&ﬂoh'

10 Preparation E refers to the preparation of
@elﬁﬁ%mwaaw ethangl.gndhyaten (Thegfpresaid epagtiqnivas srsgueied gt a

féﬁﬁfe%ﬁtur‘eﬁrohh&od@& @Q,a{oaéﬂoﬁf‘S@f) ﬁ%f&?éw‘%?ou?ﬁch@ amha (A)

as set forth above. In Preparation
tempgrategriebiop adimerfrans abat AH rmrmﬂe%totajaput Fguss, rnr¢fgrabb'@bout 1
Fsgparation E, conpounds of the fornula XVIII were
prepared from heteroaryl halides of the fornula XVI1,
wher el e someound ehtherforarulaY Il wies praparedfearn a ¢omgotnst of tige

§ r i
R S e oo BEcEf 2 d o Bfhpllng offh
onweund of the fornula Il was prepared froma
conpound of the fornmula XVIIIl agcording to the
two-step process descri lp,,eci" f@r the preparation of
conpound IV from corrpoundN)(l Cllg Preparation A 20 All
pharmaceutically accept abl sal ts, prodrugs,
tautonmers, hydrates and so %vates of a compound of the
amﬂ/abaseorSUitablalasth/am'ngengrﬂsmhiderytrﬁdwl chioriela} ¢avbonyRiimidazole,

CORPRIMI! bl NS OB i B5SL b b Bl

Hmmg s\base, @ OB prefrrably tréetit/laminanSaitabla stdventdl fohihe gforesaid

BB AR PPl Pl Bl o

dmd;ure dereof] preferabiyt methyboe chiptidea| The dferesaid esaaticrowpound

Snsb e ¥ Mol Tk et e REnN s bl afipy 22
(room eesmpérhmréNbr%ﬁ[Md m&asutmwurm%aumm, preferably about
12 hours.

PREPARATION D

R2a
N-NH NIN N
N S
©\(0 ‘ ©YO
Og OR
XVI VI

Preparation D refers to the preparation of compounds of the formula VIII,
which is an intermediate useful in the preparation of compounds of formula (A),
where R' is
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-28 latter back to the free base conmpound by treatnent
with an al kal i ne reagent, and subsequently convert

w0 42865 base to a pharmaceutical |y accept abl BCEHDB2d03/004005
addition salt. The acid additti on salts of the base
conmpounds of this invention are readily prepared by
treating the base conpound with a substantially
equi val ent anount of 5 the chosen m neral or organic
acid in an aqueous sol vestt nediumor in a suitable
organi c solvent such as,|for exanple, nethanol or
et hanol . Upon car ef ul ﬁh ation of the solvent, the
desired solid salt is /bta\ned. The acids which can be
used to prepare the p tically acceptable acid
addition salts of the b ounds of this invention
are those which form nonjt oxi 0 acid addition
salts, i.e., salts contal pkar macol ogi cal |y
acceptable ani ons, such as chloride, brom de, iodide,
nlh trag Prepﬁn*é'h&@beR% (d}t@swutwt Fhe mﬁ&ﬂmbﬁfo%uiammwas

pno ate acetae | act a , citrate or a ? Cjt E
Pf%afqdaff%n 8compeund Qfé?ra*ubsﬁ\é'&yﬁaqaémew'@an@ v pal r%ﬂC as
ns?&thw ARSI tﬁ@ﬁr@B@fo@t& a HAe8 BGH & sotRiRRIAY) ih adler apific

anoate [i
saivant sugh ﬂ%/Né\H wlinptavifosmapieo Gpmponaghefiaafoaplagifiee 15
cOmpRiBAN M aitbid he invention which is also acidic in
nature, e.g., contain tetrazole noiety, is
"capabl e of form ng ba?ggpﬁ%ﬂ?{ﬁ vari ous
phar rracol ogi cal | y accept abl e catg ons. Al though such o]
sal t be pharmaceut i cahl y

cceptable for
tionta anignls it is ofte
raleln practice t0|n|t|ally|so ate a co oun
tlonfromthe m xture as a 2

aI |y unaccgrbdbl e and then si (g,
convert the latter back to the free acid conpound by
treatment with an acidic reagent, and subsequent|

conv direparation E refers ig ihg preparation &f rereeannde &f he formula I, which
a@%ﬁ?é?ﬁ@@b%skﬂ@éﬂl Adicd bﬂe?é\'aﬁéﬂ &t compRIRI <SS féﬂnu‘!‘é@h, as set forth

ar naceut i cal k% accept abl e base additi on sal
abnw ubrepasatignd R 'Sr?éT"EP|e&‘kyngrféﬂFP pyrbLasgrethy arethyl- Referring

t3 @"ép%reﬁﬁﬁ ED 8brhb&uHaa ok the f&mlaswluwmra%pa@dm um

These salts can 25 be pared by conventi onal

mlaaléi@s o ferFrui K¥il. Ve Xih A ChICHOHRIOM g agRoTding to
tﬁ@ g&%@&ﬁe HesdrbeR ﬁ:fr e ﬁ@paﬁﬁ@dﬂ'@%@h‘bb&ﬂi XiY rémGRRipBOhEXI i IR

dition salts of i nvention are those whi

RreparaiiinAt bhe @%%@J@dﬁﬂﬁsfow%" WRé PF?@P@drfoﬂ%&PMB@‘dr‘d of
t@%fd?lﬂnﬁla )@Rﬂﬁ@dﬁ?&igge &f thé ffo- ét@tf BRick 8 ldestRBSEOR PR-pgrépdration of

se salts inclu salts derived from
compound IV from compound Xll in Preparation A.

)

All pharmaceutically acceptable salts, prodrugs, tautomers, hydrates and
solvates of a compound of the invention is also encompassed by the invention.
A compound of the invention which is basic in nature is capable of forming a wide
variety of different salts with various inorganic and organic acids. Although such salts
must be pharmaceutically acceptable for administration to animals and humans, it is
often desirable in practice to initially isolate a compound of the invention from the
reaction mixture as a pharmaceutically unacceptable salt and then simply convert the
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such pharmacol ogi cal |y acceptabl e cations as sodi um

pot assi um cal cium and 30 magnesi um etc. These salts
we@2aw4eas63 y be prepared by treating the correspontB2gs/004005

aci di ¢ conmpounds with an aquggfus sol uti on contai ni ng

the desired pharmacol ogically acceptable cations, and

then evaporating the resulting solution to dryness,

preferably under reduced pressure. Alternatively,

|éttae|ewa¢my ttad 1?@ Membmg@uxaﬂbﬂoweamghmm ant/u;]kangalré@egt, afd
t 0 e _acldlic,co oundas ,a e SI I vee
Hpicane eRier e e raeSis SO BseuBaN ptersh a5 95 Gudien
salzlsaTm@@m bdﬂitéorﬂmis bhiee beﬁ@mﬁ;@ddndg of thi iﬁ\%‘ﬁt—ldéﬁ ?r@g‘eadilly
tjon t ess I n the, sane ner as, re. n
Eherel OYcteRaing thedtash camepycLwil A sHRSENDaly U @legbamaunt of
tmafr etosermbineral @ﬁg@wegbcidnn ah dgnea@ sgwléltétrrﬁedi@ﬂw it £6836le
actl on n X1 nmu r uc |.e . .
ofapicifent Tush s BT SR SRITRID! op siiariel o Uaen eaiafibegemgon
of the sﬂlvememlt—:zlc@sﬁ'édéﬁjlﬁﬁgelﬂis oﬁEairtGSa:ied hfer el ni an
"I so i C. -| abel ed ¢ ound" .refers to _.a conpo .
of ¢ MBBBFGRIbich A8 ke raa M Srale ek BT aca ical Gebspiable aci
agditolt suits of therteeé comp@ihdafblf dmgveghed ard"t?béé Which forifHodoxic
1 . r to ar e ce an. . at om vin an
230 ol 4. 74 el B AT B S G aPlookAly S BH aplechrg uch as
cmfaﬂ@e, @romﬁds,s:odmmeh ratd) gu%té wr rsigumbt, ipgosm?tewreacidﬁgmﬁmaef,
topes..that can. 1. NCO or | NtO, C ounads O
apelatey oy Sieledt ARG PUBIESH BLaGrten S MAERS on
fmhérﬁteg@ln%o?wgemg(a:wﬁﬁz?ghmsﬂasrieéhéde?%drﬁ%l@mbp 3a§1hgiaw liee,
a \ , , ,
1R &t g S ubREle . 5
I sot epdoaloliyd biahe invegtiod writhoie ulRkd aefdid if @atdF€ e contains a

' t t he. . b ful | d d/
oIt PR SO I SoRPp of fRnddesh Salbwinvatpil (31
paa'rdwa_cdxlﬁgicailtymneﬂt?blé l:did@nfsl ahlsd)@ sUOMTBaltssst @é@hag?acgtrjlﬁcally

. preferred. for ei r ease epar at i ,
ofkprapte toE i Rirgon eiaies andiistar; & Bien eSS i prabtos
to iﬁiﬁhmwai_sla(ﬁmgﬁmu?@l eumenrivuntliogw_?rhﬂn gﬁne@cftlf)ﬁ m«tsixtm@retsaé n

t es.re i.n romgre r
PhR TR TICG TG EG SHLR S TR RRVRLE ek bapl o the free
abidIcbmbodrel t;yrtreraaﬂenmdthwmmgm reb@en] dreingeibbéq @?dy gdlﬁlﬁllft he
. . cunst ances. Lso i C
AT ML MR K
phéranaceutieally ambptabletbase pdditibrugits inskiie die alkalinetakor alkaline-
egrrtﬁ%%[a?galgyangrﬂz\értgﬁlgﬂﬁ trl1<en gé’r\:?iqurﬁ gné Egtasasriltjm salts. These salts can

be prepared by conventional techniques. The chemical bases which can be used as

reagents to prepare the pharmaceutically acceptable base addition salts of this
invention are those which form non-toxic base salts with the herein described acidic
compounds of the invention. These non-toxic base salts include salts derived from
such pharmacologically acceptable cations as sodium, potassium, calcium and
magnesium, etc. These salts can easily be prepared by treating the corresponding
acidic compounds with an aqueous solution containing the desired pharmacologicaily
acceptable cations, and then evaporating the resulﬁng solution to dryness, preferably
under reduced pressure. Alternatively, they may also be prepared by mixing lower
alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide
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St ereoi soners (e.g., cis and trans isoners) and all
optical isoners of a conpound of the invention (e.g.,

wa@ad2d86&nant i oners), as well as racenic, PCT/IB2003/004005

di astereoneri c and ot her m xdgures of such isomers are
contenplated by the present 25 invention. The
conpounds, salts, prodrugs, tautoners, hydrates, and
solvates of the present invention can exist in

t(?g@mr,aindgmﬂh w&Eb&aﬁné mderrﬁsulth@@om?bmga dr’wgesemotheaﬁﬁnei rariher

r na. the keto and enam ne_.form an eonetri

ap Defots: N SifRETfeRe ARG et §f SaHARS AR PEIRRDY

efrPloYBd BY @dént6 leHsled coimbletehetdI6f résliog anfl nidxBnuih BRRIDEL yields.
i nvention. 30 TaHtomars Xi st as m-xtures o

a

t aut @l gpeled coppayndsAre plgo EBFINEPASSEHPY L@mwt one
ifvahtiod s ke Hersin) ah eisotopicgly-latElktbtonditRint ateteds R a E@YpdURAd
o?tgscr i bed,. tlhégﬂgr esent t] nvention,inc udeg al | .

GiYRRIQ igeluding Pharmesatical e PR UISiRemR9h £REH 8B described

h_EiGiF{, |r§ﬂ@@3?r@é@ﬁ&e atdifls Eﬁ?ﬁﬂé@ﬁﬂl arit aoeHay ih_@ anl féic mass

i ncl udes, at r.opi soners of the present invention. .
PTG B Terert I B SIopRI T CTots eAm Ry Lol foune
nefife. (Exappiks d igtbpes titat ca®béircomaldted h&ﬁédngpﬁuﬁdb of tge

as descri be

.1 SOITer.s. .conpou f the invention,

BN, e BROBER Tyiroute sl o, RYGER, ahosphiorous,
floshemaRAlrih suthas i, FANYCALE] ENpYOt Her #pelip] €S, F, and
dlreatnment of a TGF- related disease state in an ani nal
& TREAFEIVEYA conpound of the invention is a potent

i nhi B'P/!isbtopnfallir']-la@aﬁﬁg)é %m@)L@ﬁ@MHf& ﬁr&dn?rnver(tiblﬂiﬁﬁé)ﬁohgounds

signal i pg. pat hway ang are .therefgre of use Ln. t .
e lirg Ao B BHE o SR Tiop PO e SRR HEe
caffbonﬁe\(lé?) Ibbgﬁ@ Eoipedids age partTéBTahrlqura"e&dd gj'r #RAeRsdGf i N

an anl na r, human conpri sin e step of .
PlxbArPa pes Arigcable FpRen SHoaTIoTOwRL 648\ soiapss uctbes
daﬂmﬁm%) @Qf aﬂ@ﬂmuﬂ? tidragdutic iamemm%ee Iﬂest(;ﬂigb menfdres®t

or, n sufferin romthe TGE-rel ate | sease
ekl SR fefexalihle forphes alanarits iatced dosgoe
r&fuiresichié @nd/fenee, magbe piefdr@dansoraeBindiimstdncas C RoRpPIaR)

f the inveption required to inhibit the TG 1

aelgA ZPmRGUNcEeoT 18 velion. ABeiyging ehasmageHicR\seli drasugsoereot,
cah bé idpbrddrbytdmg ragdns kaowit Imgh@peuti cal ly effective

amount” will vary from Qatient t Rgtll entt fand will be

det e rﬁgaorgcﬂsZe.éaglé agg rans lsomers?a all optical isomers of a
compound of the invention (e.g., R and S enantiomers), as well as racemic,
diastereomeric and other mixtures of such isomers are contemplated by the present
invention.

The compounds, salts, prodrugs, tautomers, hydrates, and solvates of the
present invention can exist in several tautomeric forms, including the enol and imine
form, and the keto and enamine form and geometric isomers and mixtures thereof.
All such tautomeric forms are included within the scope of the present invention.
Tautomers exist as mixtures of a tautomeric set in solution. In solid form, usually one
tautomer predominates. Even though one tautomer may be described, the present
invention includes all tautomers of the present combounds.
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case basis. Factors to consider include, but are not

limted to, the patient being treated, weight,
wheaipissexonpound admi ni stered, etc. There ar ePCIIE0@UH4005

di sease states that can be tmgated by inhibition of

the 20 TGF- 13 signaling pathway. Such di sease states

include, but are not Iimted to, all types of cancer

(e.g., breast, lung, colon, prostate, ovarian,

pancrHa preseritirhvantvnealsdihtiuddsei@brbA@ 6 thé Bres e MV hish.
I brotic di seases (te. g.,
o)

tc. | [ of |
B ibrtie isie Bmaoinds SR Srenlian aheanip ssmesied &
fotationay sestieibdigomeys. f i brosi's, arterial hyperpl asia
The f BUBRETICHT 45 MRTIEheeS dsmaihed abous. SRR PRMERA PYba

reampiactireioda nesigamet ftg theairoptRRRtic ONBe@PERRURGIAENtRS TGF-
| east o har maceuti cal ly acceptabl e

ipyention a at e
f8§¥ ic}é?easerﬁggﬁnwmﬂtqrg%ﬁ"% acceptabl e carrier may
be any campdunciaf thesnventions & oterdtivehitsifor of trstiniMg dré\AR Sactor
@e(?ﬁﬁ]_@be%ak?gjc ftor exrarﬁpl ., Rem glton' s Pharnmaceuti cal

cT e HESENANERABYRY 5 rﬁg‘ ore QT Ase R thesgRraperasingly, the
pr8&m) invéntiphrrovdesiy method 3Pprevsriag ot réftingfa Td--related disease
i nvent i.on. m onventi onal nmeans known

. be prepared b i [ . .
i A Ear g b S iRlo 1 ok b amiBistafing aaerapeytialyetiective
ammunt ofngi deastiond gdd‘qmu'xﬂ‘oﬁmbiimmt%d fo tllae alhal &ﬂtﬁmhad &fbﬂid@
cC e carrier. armaceut i cal conposition o
f?%ﬁﬁ%hg%ﬁl%ﬁd ﬂ’ﬁ?asﬁeﬁt?fg'ed in the prevention or
t E) eatAaaguedMerm,_Tﬁé:’fermI"t&éaﬁ;gti)cz?ﬁ%f%cg\ﬁse’iérﬂourﬂ’sre@é?Fd arped
| n_ani .or . . L
PR er Ao 28 o e ienfon EROrest it s FREh dioptinne
pattwesyt iAsrwouid/bdanderstovd by erk Giki iPihaIaRE etbiapalitically
i ntranasal , parenteral

OB P g 8 e R o e e
daspbasis., Fantors éx tarlsided Mcitie, buabieaivt MmitédoatheQalient being
b Go! B RSl b 21T,

phar Mibeedrecamerasmlisiate sltezaaticak Be tretet O MHMition dfde
T AR, oo L o e e S o
tenestof eancar (6.qdbregstalgagitcolor, Prostat®y, 6eslan! paticiefic, MBERSMa, all
e b B 5 1t 3054 B R Bl e .
ghancerolongettriéis, | diabetic aéphrbmeity, bepatia!fibidsi, pliRRARFBIosIs, arterial
hwngag%%nd (rgstgndsisr,@ggr%atiar%@, and dermal scarring).

The present invention also provides a pharmaceutical composition comprising
at least one compound of the invention and at least one pharmaceutically acceptable
carrier. The pharmaceutically acceptable carrier may be any such carrier known in
the art including those described in, for example, Remington's Pharmaceutical
Sciences, Mack Publishing Co., (A. R. Gennaro edit. 1985). A pharmaceutical
composition of the invention may be prepared by conventional means known in the
art including, for example, mixing at least one compound of the invention with a
pharmaceutically acceptable carrier. '

A pharmaceutical composition of the invention may be used in the prevention
or treatment of a TGF-related disease state, as described above, in an animal or
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10 stearate, talc or silica); disintegrant (e.g.,
potato starch or sodiumstarch glycolate); or wetting

w@o@an2d8es g., sodi um | auryl sul phate). The tabP@&L/BB20e3/004005
be coated by nmethods well Jhown in the art. Liquid
preparations for oral adm nistration nmay take the form
of a, for exanple, solution, syrup or suspension, or
they may be presented as a dry product for

hGR&S thiisltd & uh@ of'Rk $HveRtionthBebe %Hhhl@féh%s\éﬁé”ﬁaﬁh@ceutlcal
bef ore use. liquid 15 preparations

CHpRaSHiPR @rwa'c@m%lnwra%ﬂal ReERteralie-8.. wtren%n%d@mw%ﬂi\% or

snﬁ%ﬁ@ﬁéé\ﬁ) Gogiesli & r&&alsééi?rhm&%tlén SHPREBEH BGit=BEEBE adrfinBtration
sorbitol sy met hyl cel lul ose or hydrogenated

ru
b%@hﬂ?@r\‘%ft'@%m&%@%l sifying agent (e.g., lecithin or

ac aCF@')oral%ﬂmﬂ%i%H Sthe Fﬁ b@utkﬁl— @mpoatio A %Ide th@fdrivt of,
esters or ethyl al coho and preservative

forgxale. g tablet erp«gapswe W&@W&Qﬂ&ﬂ“@ﬁa'é‘%‘ea@é r%th@ aci d) .
pﬁé?mﬁ@éutn@élﬁﬁa’ﬁceé{ﬁﬁfb Rik&picAtdueNas b %dﬁ@; at (el qu bré@ilatihise

t he form of lets or | ozenges

"@tgﬁ\?aﬁ?h @ﬁ%{v'nwﬁwrfélﬂon%owﬁwmfapﬂmq’fweﬁv'e%f‘énﬁ"er (eg..

labﬁ!i@ ﬁﬁlbl@ﬁry%ﬁﬁln@cém,ll&% dr Qél%ﬁﬁir%g?ﬁélé), RUBERK 06l magnesmm
del |ver% accord to net Known to t

StgRien SIS OHIcRY: cisiNlegrantdpg. POl SiRIcE ST spdiup sfarch glyco?ate) or

wfaﬁ!hg‘dbéﬁt ﬁé’ BS sé@ﬁm%r%lggfbﬁitbp 'gllféggﬁlets%?}llgﬁc%d}géﬂ? Pethods

Wgﬂ lpyingg frie wu liuig pEePREStigRsor ﬂ@baﬁamﬁtreﬁpway telsp E}eefﬂré'é of

al for é)l%:ﬂﬂ\pﬂe %ehtudsretsyrup/br QQéBéﬁéIBﬁ P thdyhBay wmgér@éu &0y diye
forgg?ate \Earentera adni nistratio

pllfolq}J r cgﬁstltp’qgg HA wajer oy r@@%‘fqh&l%lpe ore L}/se Such liquid

pﬁa@bﬂaﬂbu@ tapbé prephRENY @HEStiBhal mtans Wit a CFhEﬂﬁgeauaéau;a ns
ect]on may be presented in unit_ dosa

aece@’fabp% adifiys SHELA%,A Sepenainga0ent (@G SO SR em§t?wwe!'wose
oﬁlﬁyd?dtiéﬁﬁteﬁ lCRARY fai); 'éh%ls@lh@ a@@ﬁﬁ{@@' ‘Iédﬁﬂiﬁ oﬁBMadia-?)krﬁbn §d,Uébus
as suspensions, solutions or enul sions in oi |
V%J‘rlclg‘é%oﬁ'@% 1941 Q% &stegsor ethyhglcelnbs andhPreseryative (gﬂpﬁﬁhy or
paﬂﬁﬁlrﬁ-hmﬂ?béﬁzo@t&lb‘i%lﬁw dwi), st Iabl l'i zi ng and/ or

I spers . ternatlve Y,

i ngr Eoriteal @&%'wqt'ﬁnﬁaaa@r'pwm a8 eliediet o
e 02t o) B0 Dot

wat er ef o

o AcOIRONal BF pravent IpBHen BRY Alsy bAQEURY E% AiRtaloest
dEIWef}&i&aﬂdlr@thddsW kn&WE fb tﬂésébfﬂﬁ’@iﬁbr&%klll ﬁﬁth@ fart.

retentl n e ? ga cont aj ni ng conventi %

%{B sgp orm atlons n be found in United States aten s 3,538,214,
4,060,598, 4, 173 ,626, 3,119,742, and 3,492,397, which are herein incorporated by
reference in their entirety.

A compound of the invention may be formulated for parenteral administration
by injection, including using conventional 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 formuléting agentsuch 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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bases such as cocoa butter or other glycerides. For
intranasal adm nistration or adm nistration by

w0 pvalozatssdn, a conmpound of 5 the invention nmeaRCDHEB2003/004005

conveniently delivered in theg2tormof a solution or
suspension froma punp spray container that is
squeezed or punped by the patient or as an aerosol
spray presentation froma pressurized container or a

nebul Azempound of thdriavertien nedy asostd foarhiligtep irofelal éthpositions
trichl orofl uoro

odi fI orret hane t hane,
it SPRPO B orpaB i e et go ROTABIE aM VMg, s bpbsitory
baaesabtreagamoalbmtem otrees glycdrides.10 pr essuri zed aerosol,
to° GEeEanaRb g fiion Bl AR RaiR b B eBacE cSmpind or
thernventiar may be ebnienizatly dﬂé/ere?m’i ’erl:ule forfh of%txidumbﬁ Br Qisplensmn
ound o e invention. Capsul es
ROl B bl 0o 3R R Be o] AHpubbd B Giatientay 26 o
asyesal spra presleatadaon fuom!ar}:seeisﬂhzédafonm)er bEafn@lrj]muéraMﬁi the use
X a co e inyention
G RERe M8 S5 sBhieRinyGofRiReR Gelpetiaemeane
dichiorotetrafugroetharss datbos dlogﬂe ar omﬁp?itadle@ast lethe r@a@&@ﬂ'ﬁo n
e uc admi nj stration to the
éggesr“g%%’ acfRRbHe ﬁﬁﬁa%{“ ey rdeeé% MR QysProvidipg-a valve fQ
dhliserss metesecharmoird. abe ptesﬁJrikedgorﬁtamemtﬁebal%E)nﬁE contain a
r bout of the .
RGP shenSBRR g chmifridorBulermion. Eleriessnd cartiages
(ahdienios Bmmmie, ffaon gelatim)jidreise in droinkale2dl induiftor PRy séay .
AT eat men ondi tions
10588 MR A er il of d GRINTTAY afire invRnfal A siable
nmafeebadiﬂ suchrasdaed g stardhat each net er ed dose or
"puf f, nt ai n out
o RS F et o SRRl o P iR for ordlognterel o buccal
artmmpl' 'eiuatd)ndb thdm/erageeadult bmh1aﬂ' foe Ig}mmmbntsﬁalmpdmw%&se
5 t hin ran rom ahou
e 354070 Y 0o Apubsodt el etk 8565 5159 \ Sk 2dm of
ihg activgringregientzier unlt dese iréctseouir 15d adrhinBereth fdrexample, 1 to 4
{ (Qagy 3, 4 or 8 times, giving for exanple, 1, 2
or

doses each tinme. Aerosol conbination fornul ati ons
f or tAergasohformutationsifer teatohent aftiee copbitione@didriad tabbwé ih fhe

VRGBSR A A U BBl S e 2o RElPRRe SP putr o

aammﬂodicmﬂams ahmuilﬁﬁmg toOanillt T@OG@galh@fﬁrabl}OQBomoug to about
to about 100

e ab out of
Bl Bfcsie SRS R RYerlgh, Thiter gkt o ity ampgrosol wil
be within the range from about 100ug to about 100 mg, preferably, about 100pg 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 from
about 1 mg to about 10 mg of such compound. Administration may be several times
daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.
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about 1 ng to about 10 ng of such conpound.
Adm ni stration may be several tines daily, for

wex@aptae2, 3, 4 or 8 times, giving for exanpl BCT/IB20@3/004005

or 3 doses each tinme. WD 20044026865 PCT/ | B2003/ 004005
-33 Aerosol fornulations for treatnent of the
conditions referred to above in the average adult
human are preferably arranged so that each netered

dose Adrosd) ‘ﬁfrfﬁula‘ﬂf)ns REFERRENCH MAtdn3litibhrsfarizadUtd abovlin g
t o about 20, 000 ,  preferably, about

.0 t0 . .
3YSEAge aslyl Humgn gre Bfef?ﬁﬁ%%rfﬂi‘g&f’ sp fat F—‘ﬁ%’ﬁ?é&%‘g dgsgRg “Puff’ of
Eib"r&fo%@hélﬁs fro@ranatdit1 Ag® abolt 20200 W §Qa@er€ﬂy, about 0.01 mg

nistrati on may be several tines

5 ag]eut 2908 mgzof 3 wwun@ plih ﬁwaﬁlonemﬁeppr@feyrably o Abgut { g

td@b@éit ze)@oh? t Administr@tiont ABY s@be@%nnmeg e, fov@xardple 2, 3, 4 or 8
ound the inventi on may be forrmulated as an

ﬂ’é‘l’i‘ﬁ fefrex@mplemt, 4 3 ?W&@Ph B'Fl‘eal S0 enconpasses

phar Negrasiic abimfRkRas, bl BRpotANbBhE inentibh matbameihdded as
of treatnent or preventl on conprising adm nistering

A YJamegLouFeam. | east one conpound of the invention.
/-\S US‘B{ﬂs hﬁémoﬂ aldotdhcbRpasseB bAsinEteutical €nfpdsiiofls containing

ically inactive derivative of a par
o1 TBETIoge ORiREIPR oT Peventin GOmRERG PVRIMRANT OB dargs of ot east
afelcminmaul ﬁf 51 nﬂ/@ﬁt’dﬁ;tAsCusehghbiéélm thderr rigradvug Mefels to a
rel eas the act ru rodrugs ar ons_or
BT cogkaly BRchiaecki 8 0os dhiodndes e batertres
Mbtréiﬁfd?fm‘éﬁorg reﬂh&%p@ﬂnt&aé@b |o€ehli}ﬁﬁtlc rvatmbmbloegamsm to release
t?.ond{ﬁ q(;_ Pr odrugs hecone ﬁ?ﬂ d
R PETNE BHIRIPLHOSR veﬂ%tfqvaeée%rfveavq{B? ‘F%"é"quﬂ %,PVB'S
whetioh vedich Hae afdiPs SRhVDle/Shder Hfé‘thﬂoh@bc)fﬁiti@h@ g?rédt’ugs become
@ondl ti ggds ? under%o enzymati c [a Pr od rgth
BPBRAYAIS A thenventian which sre H‘?ﬂymﬁ 'S‘T‘ ’Hdl"’@ wherriney
ldmébﬁcﬁsol\]zdlysiﬂ hdef ﬁaysnoﬂfgit@ﬂébrﬂﬂlo@ort Li‘rﬁ!ergdim;/métf c degradation.
transformation steps uired to re ctive
BOStHEA O RO P Bl oay Derlef SbBafe P TP iber
@efpegumg tthh@humI]tgér?of blb??ﬁférrﬂaﬂorastepﬁ fe@;urréd)tolrélséa@e theragtive
r odr orns often, offer vant SO
TR GOnRBARH: frd Hoicginalbs AYeRda fdsd iR preteit in a
gemgrabm@pe Wrmanwoamg(fsrﬂﬁzs ofBE lrbﬂ'euaédsl/amagAss folso(ljubfhty, tissue
rodr sevi.er nst er da
ST R0 fiyedraRied’ e BAr ErIgh oatR ot B GroaDesian
O Rgdrbgs, ppn 7-9p R1-23 Hsetftl, %lﬁ@t@ﬂﬁm 1og8r ai‘ﬁl$kllvéi&i’an2$he Organic
gb?rﬁﬁsﬁ}f Cﬁlh@g&qsw%%%ilq;%@ &;[ ugsp 03%%'4 Xcac%mlc Pllers]s tg]aen
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 form an acylated
base derivative. Moreover, the prodrug derivatives of this invention may be combined
with other features herein taught to enhance bioavailability. For example, a
compound of the invention having free amino, amido, hydroxy or carboxylic groups
can be converted into prodrugs. Prodrugs include éompounds wherein an amino
acid residue, or a polypeptide chain of two or more (e.g., two, three or four) amino
acid residues which are covalently joined through peptide bonds to free amino,
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wel |l known to practitioners of the art, such as, for
exanpl e, esters prepared by reaction of the parent

w@eiod®26863 h a suitable al cohol, or am des prepeCETB20§3/004005

reaction of the parent aci dagonpound with an am ne,
or basic groups reacted to forman acylated base
derivative. Mirreover, the prodrug derivatives of this
invention may be combined 30 with other features
ercewmrbalbgmli;:b?iﬁwm @ef@hg@mh sbame:jn\kutiofqme@mﬁ@gad
. ; Q inpvention havin ree am no, am do,
RSP s il Sseuring aming dkls commRREM dRpianates by
threedettey symBols dndigiso urrolujdede-thy%mmmh e, Wfaﬁ{x?ﬂyﬁnérueﬂmsﬁ\@,
. resi r. .a. po e ain of two or nore .
'%"Zd.eg‘.f’,sﬁ%mg‘?ﬁ%tm%f% PN, Bipraaning, sammereiehusiasi.
P it o
. - I OXy
AP B8 QPSR MR BT EEROHEsC GHIPRTRES, TIdehnd alkyl evers
whicheareicovalerfitysboadédito the Bbover stibbtilugtis bNnEtarisound of #1a

. ' ' i ds onl i gnated b
RGP B bR SahAT aRGh adeeta, © Co' oo Y
4- hy dhaoridingobithmeinvéntion dn YHeytrdatBentdE HTS PR lated disease state, a
R PLGHR 51 e i A dehoRbe b WERS adfieqres pertioha
phermaoesitics! nempdsition mry WHqumﬂliirﬁ%d WitHngncmst gﬁﬁ&lﬁdﬂﬂﬂ&)flﬁ the
: . [ SO 1 pclu conppounas erein
S b I 3t her ebebeyif ks E TS ot stiatie Mermpenti
ageet(s) inciudenbltyard ootdietted o, tstmﬁaﬂalmoa-sﬁrbtali érigfhﬁﬂa%l rﬁétoug/

. t entiLon thr e carpon car pon
G e NSRS e B A pra At 7 e
napreaemglubipodfers fareprofen, kblPrafrs&RBBUFLRNE ferRmalé (e.g.,

Qf. tnvent .on, as descri bed herein,
oGP Ao b0 e adR Bl 208 apwacanree dap-
phemytuazdne) saiiylates (exg;‘;‘tﬁspiﬁd), ﬁnfam &ihﬂﬁtbl%fh(e.@g ERRUAH,S)
4 n W .anot hey therapeutic

"%8%‘??% )ré?@%n%rodg%&b?x&ia@@?% DiRAriGYar thryapies &59-
cbﬂlcd)sjemdspamc: byaturorie a?i?sﬂd @ hylalyansing @9@1&:{)1 anti_canc]gr agents

n- - . tqr agent s erei nafter
RERPE Ry AGbbkD, SATBT: duie 65e rotashish, Srmernsis
p(a@?uyn,, ettBosidep taxle taxofeke)kall@tafiﬁse(ﬁ.g. ,Ivﬁﬂﬂftfr@ﬁ,%ﬂd antimetabolites

en nanmat es .g.,  nmefenanic
(&G; RO ERAET Kol B loF Bt TG Toey et naskermndig
Iqueerigg agenth émy!, baties dibegtes, Sbiatei-tmyc’_ﬂ@ts@ Ac ?}hﬂ)itors?ﬁﬁéibﬂeﬁ%ina
.g... celecaxi.b, V ecoxi b,

recspiof shBbb Sh pfeidl g RBatiiiBiare Aot (g, as
ahtiepressants (sugh asisertafine)s att-Pgrkinsonian drugs (e.g., deprenyl, L-dopa,
Requip, Mirapex), MAOB inhibitors (e.g., selegine and rasagiline), comP inhibitors
(e.g., Tasmar), A-2 inhibitors, dopamine reuptake inhibitors, NMDA antagonists,
Nicotine agonists, Dopamine agonists and inhibitors of neuronal nitric oxide
synthase), anti-Alzheimer’s drugs (e.g., donepexzil, tacrine, COX-2 inhibitors,
propentofylline or metryfonate), osteoporosis agents (e.g., roloxifene, droloxifene,
lasofoxifene or fosomax), and immunosuppressant agents (e.g., FK-506 and
rapamycin). ‘
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corticosteroids) and hyaluronic acids (e.g., hyal gan
and synvisc), anticancer agents 20 (e.g., endostatin

w@pa4/arggbDst ati n), cytotoxic drugs (e.g., adriBCmyoB2003/004005

daunonycin, cis- platinum eggposide, taxol,

t axotere), aI kal oids (e.g., vincristine), and
antinetabolites (e.g., nethotrexate), cardiovascul ar
agents (e.g., calcium channel bl ockers), lipid

| oweri ng agents (e.qg. Bl%fo?fcéﬂ@&mﬁf' br at es,
betaﬁ}lﬁockers Ace i nhi iotensin-2 rece tor
ant agglsi astty:gi éhegrominorads efdoe @g%ntnoa fioritighyagiops T&F -1

dRERBé Stafed- % des@ied heft EAIEHY GStSihed éc%HRﬁhgﬂ% one or more of
tﬁgﬁ)&{ral i ne)), anti-Parkinsonian drugs % depr eny

paing ap&qygi precaudipg frxtap invepiiss, pmmp@m tl(l%lngentlon
BibRGaN i RSl I35 ARl of RS thahQBBut 1IN FBf dkandpfe, he compound

Tasmar), A-2 inhibitors, dopam ne reuptake I nhibitors,
qf\lﬁmnalﬁt&@mmltsas'r BRI mggotalueeofagantMSB&M Dopami ne
agom&@s and inhibitors of neuronal nitric oxide

synt hAEFPMPRHRGS ofthareseit inyepiangisq rosgess dilferepiiay astivity (ie.

dr@ééléditﬁe f@Q@T FBRNOVPTBRIT Bind FBRAN %ﬁ’é&lﬁfyﬁé Heﬁ@ur@ﬂ in standard
metry n&q ahoOSt eoporosi s agents (e.g., roloxifene,
e,

aaF%MSC%?I PE\'&@P@S?” ineaweh 8FSMosonax) , and
i mmunosuppressant agents (e.g., FK-506 and

rapamycin). WD 2004/ 026865 PCT/ | 82003/ 004005 -35
Bi ol 0 i cal Fefl Rl ~

t he iPnesprdriatdnads rﬁg@% Mé’éld: {%ﬁemT @ﬁa@%ﬁh@%m kﬁS@éﬁas
st at es as des crib herein can eterm ned accord

"PESHIRY a5rolRyrse S micreliers PHMBR\(RgfatesRialpshnoleay gl di19g) ‘t"lsl ed

i kikadgreationdufeAKRBYREMBRIM 50HM !
vitr g Iucgg( val ue of InI@ess th I\g?lpgr%wMgcéwat@

VBRI CoRGRairain e Aicrogtolan s ias Sddstipisera vl v aRiliore
9B6GRN r‘ﬂialhsk&eéﬁ-DlaI@(Bﬂitmlél%% fitPdtiod B@té@m@mﬁ) bb enicroliters of

bé;e (g gg%l on al so possess ferential "activi t){
ff’l' Itor dilufechinh B was 9@%9)%9@10“@*93\@'3 wdgld fezirsiredhfiep
ch&tration Gel-em03 m.drmblér)nﬁ@ﬁ%rsﬂeﬂsrbf §tnﬂﬂd|%fd? Tm@ A
5$ dqg'%@é’g F I on I n each assay

Bk bR PSRN IE0RH e i G adied to yield
firhiaspbartiation bmwz@hdm%lhmhaéh@ om%%mb&’%‘?ﬁpw;ﬁ well,

43Rlltk|n€§§é\;a nmeasur ed foll mcroliters
1§ migegltere ke SSd- ERIL siRR er%gy (akqtsthma)s faansiﬁr@%f at the N-
terminal end of the cytoplasmic domain of TRRII - 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 and incubated for 90 minutes at room
temperature. After the reaction incubation, 100 microliters of cold 20% trichloroacetic
acid (Aldrich #25,139-9) was added per well and plates were mixed and incubated for

60 minutes at 4°C. Liquid was then removed from the wells using a Millipore vacuum
manifold. Plates were washed once with 200 microliters per well of cold 10%
trichloroacetic acid followed by two washes with 100 microliters per well of cold 10%
trichloroacetic acid. Plates were allowed to dry overnight at room temperature. 20
microliters of Wallac OptiPhase SuperMix scintillation cocktail was added to each
well. Plates were sealed and counted using a Wallac 1450 Microbeta liquid
scintillation counter. The potency of inhibitors was determined by their ability to
reduce TRRIl-mediated phosphorylation of the MBP substrate.
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i n kinase reaction buffer (KRB) containing 50 nM MOPS,
5 mMMMC 2, pH 7.2 to 15 yield a final concentration

wW@2003/0m686F onol ar MBP was added to each wel |l ofPGI/IB2003/004005

MIlipore 96-well multiscregg-DP 0.65 mcron
filtration plate (#MADPNOB50). 20 microliters of
inhibitor diluted in KRB was added to appropriate
wells to yield the desired final concentration (10 -

0.03 micrompl ar). ADKE GRR])iKiRIss RbaProtadar € of ATP
(Si gma #A- 5394) aﬁa—E'Z(P%TP“V—ﬁEFW #NEG 602H)
di | utTéG Kinpsg RESaye YVerriprRItPringd yita 68 iy @B TALKEIand 84 nM GST-
STRAERR 0 Rl M 1;s@.n‘s @n%ﬁ Mgmg qrﬁﬁmfaoﬁﬁ rﬁﬂ%tﬂ‘o%eltol and3 M

m crocuries o mcroliters o

AIErReadiang W%inélﬁpaé?dw@? 9r5(_§41 ot [A3R]1oNEPer 3 h@ﬁ 80¢r.ase
Fﬂ\%)sbﬁlﬁylla\{'edtp%t&h R gsmre%fontﬁm 9&,&&2{/\%@;}1 kdheS °f
C an e

- amno acl

Engiandy iwaghediwith0.REapheaehaigdsiy, aod equnied i "qutdcﬁcyl‘tlﬂﬂt@na
Atlﬂeﬂ%ﬁwél? rS?ﬁéH3rcﬁ‘tSn%1 rotel%z:vd%aé‘sgi@a?éd TEIESPthte- Sterile

Pl ates Wwere m xed I ncubat m nutes at room

B@&l%'@lﬁ@@l%ﬁ&ﬂi’érklnﬁ*m@rL'f@r%:lernég%tﬁ%wnl MAk enasemssaysovere
tﬁélﬁﬁé?fdrhgﬂ h DbsHEObds %@t?{osbﬁie%gé&f &ﬁﬁﬁ&h§usn€%€lﬂwe§ ﬁ‘leq{cﬁéég

re mxe

o ALK 305 SOMMBEIaIG 5 alknese dprei of A8 (BMEn
ré@éwm.trﬁ smaui be sistrafe. Pfdtébg/vé}e Ma%hécpﬁl‘e% twr | phosphate

mani f . Plates were washed once wt

byéer wa qouated@MT@p@e%tt(Paekﬁrcb&@éé@ﬂw Megidgn.f@n) mékngbly 3.
ét‘éPMéﬁe%‘&%?PﬁbecéB@y@Sé@h'(i(ﬁfﬁ) per well of cold 10%

30 trichloroacetic acid 'ateS were allowed to dry
over nihgHelloping @Eﬁwmeﬁfweﬁtrata}h@ prepgratian etthe p@@p@unﬂs of the

pV@éénamvé?moh Pmﬁmg%@mé\ﬂew&@&w INIRR egta%%'fé

ded to each . Plates were seal ed and coun

n% PHbth(dWﬁmq ae r&f&mcw torthe deuterivng iack sigsali fram the@tampie
BRUAL @éuteﬁmo?&bﬁ\ﬁlemeg othé}’Wm*é' épee.ﬁeaofamagsbsém@@gta%e

thelr abl reduce T(3RII-me

W%qm@ﬁs 43 ARepb @%e%ttoglet%qzmmd pitk gdijlson
d;gféﬁtw Qﬂé}% liquid @kt répHAthke fbﬁloﬂﬁ@esd%?@/and
co

roto ki nase assays were er or me
Q@ﬁmiwsreal#ﬁ?déer thapesiss. Shpleest An &}(9 W@mrﬁmmrﬁnlmm %
fm dcid AnddbiteHeB2 acetdnifild éynﬁemu?é @ 695‘% %rmu@% 3'['yd}éall

P. Reacti ons were i ncubated
gasawrairwa:e rUN gyer greriod obakesibh m*@ut%a %artlpg 8t %% solent A an
Elwm 00% é%n%?qt BATRE nfadb 8b&mim Wéjrﬁhﬁp@lutlradf&%ﬁh@%b

W I h 5% phosphoric acid, and counte
qudmaraolgtgqnﬁg m nositive gr negative ion mode scanning a molecular weight

range from 165 AMU to 1100 AMU. Specific rotations were measured at room
temperature using the sodium D line (589 nm). Commercial reagents were utilized
without further purification. THF refers to tetrahydrofuran. DMF refers to
N,N-dimethylformamide. Chromatography refers to column chromatography
performed using 32-63 mm silica gel and executed under nitrogen pressure (flash
chromatography) conditions. Room or ambient temperature refers to 20-25°C. All
non-aqueous reactions were run under a nitrogen atmosphere for convenience and
to maximize yields. Concentration at reduced preséure means that a rotary

evaporator was used.
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Alternatively, Smad3 or Smadl protein was al so coated
onto FlashPlate Sterile Basic Mcropl ates

w@ Pwnkedses ner Life Sciences, Boston, MA). Ki naBET/EReey®4005

were then perforned in Flaskg7Pl ates with sanme assay
conditions using either the kinase 10 domai n of ALK5
Wi th Smad3 as substrate or the kinase domain of ALK6
(BMP receptor) with Snadl as substrate. Plates were
was he®ne lof aehriary@@l intHenarpwi &pbr@bn@te thatfifh e6me resexqitoieetihg

ehbups i BR PRl 36y ks Bart i e T BB wadss dhe
0262809 grolip earf bé Femoved bﬁxraémdd&s/veulmuwh t@dhesé BFordinary skill in

f.t 15 presen
e R b B Beane g st blbfectid chodiRmOmanic
yr&hegim"géd dengwﬂiidyS&SQQarwm Ilkon (d) an arteh
f t ock sign rom
o) Bl Bioh erfotime, i, Aoy &Y B iebsauplzse with
mpssusipeetcbmethﬁasistesmt LsMsgiam ‘dﬁlt‘l@ usyf FoReid Eﬁzm%rﬁ c18
roneter

‘Eﬂ"]"?% E%Sra@grgp eé@ti?)nhw%%a%lﬁg rgfg%aslel ?fLﬁ%él‘ gﬁtra‘%non of acetonltrlle

ioh0.0186 agues. folrhie édid fromi 5% t80100enHariey 607%0mm Qéh%@int Mass
4B FolRT MiFhrbe P S BB o e e >

acetonitrile containing Exéplkoform c acid. Typ| cal ly,
i d t 4 mnutes

- ! S I 107
Siepve rRredBarameaof lf(ﬁa\ﬂetawwtlwu-mmfpﬁehﬁarl‘ﬂiNOQﬁetﬁ{/Ilthdb@hon|c acid
&@n@ogen!ér was then obtained in positive or negative

scanni ng a nol ecul ar wei ght 25 range from 165
AMU 1A 21L il AdddomSfasic ivbis chargécawmoa&qem@yma@grcaﬁba%ehyde

GRS P R L e . e

rpactlohlrmmneamas Rddied ©f6Sr G ahd dibhéryighpesiaty €mLDAG5 mmol) was

ST MR T

60iC sthen etrogml terapetatixe ovdreightu Odateritratio® Berachs 9@@@6 @ syrup that

4 T TS R B T i bt
(Be2B0iniz)s The oeganicriayen des daemo\tsrr@g@nmeaumépmr@j arfy
R SR T T R
We%ymtmwmn%ﬂh%%bﬂm%granﬁbf pure material.
HPLC tz = 6.68 min, LC-MS =431 (M+1).

Step B: Preparation of 1-(6-Methyl-pyridyl-2-yl)-2-quinolin-4-yl-ethanone

A 2L round-bottom flask was charged with [(6-Methyl-pyridyl-2-yl)-
phenylamino-methyl]-phosphonic acid diphenyl ester (24.5 g, 57 mmol), quinoline-4-
carbaldehyde (11.65 g, 74.1 mmol), 90 mL of tetrahydrofuran, and 180 mL of
isopropylalcohol. The reaction mixture was warmed to 25°C and potassium t-
butoxide (1.0M, 74.1 mL, 74.1 mmol) was added dropwise over 90 minutes. After
stirring an additional 30 minutes, hydrochloric acid (2M, 122 mL) was added and the
mixture stirred one hour. The solution was heated to 45°C and the pH was adjusted
to 5 with 6M sodium hydroxide, stirred an additional hour, then concentrated in
vacuo. The residue was dissolved in chloroform and concentrated onto silica gel.
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One of ordinary skill in the art will appreciate that
in some cases protecting groups nmay be required
wa@lenoisepsps epar ati on. After the target nol ecul ePCHIBRAEH04005
the protecting group can beggenoved by nethods wel |
known to those of ordinary skill in the art, such as
described in G eene and Wits, "Protective Goups in
Organic 5 Synthesis" (2"d Ed, John Wley & Sons 1991).
PYaaot Was %hnﬁéd@d}' flé@ﬁ Eﬁ,rom&geadﬁy%mg octo%e BBy RgEBRRMEXERe
reverse phase wt mass s ectrorretr ? ctlondT(.LSl\/S
s;va@ntﬁfﬁ@eﬂtstpﬁ&orﬁd|0a‘%7 grams Sbpyraesterial gk B C-
£bad ivy)was applied with increase of concentration of
acetonltrllte |n O 01 %aqueaous f%_lmc acid from 5%to

' 1 WA Ao " 4041 aln]]’s

M cr OM§§1LZ$@dL‘!§’&toH§%kfv@s dmarg%@whﬁw (@Methyl pyrldyl~2-yl)-2-
i dentification. le 1 Preparatio
quinain¢ievheiiangne ﬂﬂqnw Q-38Mm91). i1 k2 Pthéﬂ‘;?'b pogyHyeheKylaraine
UG, 2.3 Bfrrbpfyo% InQWateY). This reaction mixture was stirred at room

(6- Meth yridvl -2-yl)-phenyl am no- net hyl | - phosphoni
tgrr@g;a(guregq:ﬁeﬁt S.ester 15 A 2L round-bottom fl ask was
char gesivg ddmfind ik fi’d\éblrééMﬁt'eﬁhétﬁatg h@@fd?meudmme rdzftéh
330 mol ), aniline (30.1 ni, and 380 ni of
mixiEe Wa Fonceatraied fo aareplete SRR VAPAR-UThiS TRRicUR b Glpsplyed
iR MQ{ﬂﬁ’etﬁylﬁhﬂéMdﬁmﬁéthjﬂta@elém% rﬂL,, 124r9510m"\mhah WéSthen stirred

adde oOpwW se m Xture was

S0 o048 Rows LOTVIS ShowEh FRATER Brodlt. ThecoaGtRe Akre s

éo@aeaﬂfa@éo%e;omg@wu@héss éé@rhc embd@t wag puﬁueu&;fi,/lmmﬁb&iuctﬁéb
dj ssol ved l1ter

et o 2 5aTope pesioniler Wale sl pRradiBt i F4 ToaPiS Sisieboth

éo'ﬁ/ehtsz%nrﬁt)\ Hvenrhy 0 aFfbIG 18aME bf dudfred ploBdctO LGSR 41
fate. filtered and concentrated onto silica gel.

VPWOHGMS\M@ gM¥1¥ied by flash chromatography using 10-
20% et hyl acet at e/ hexane Exakin 29radi ent to afford

1265 rans of re mate HPLC R—668 m n,
h ridi uI-|s zel«---w?l ZGtr ridine

1-(6- Wtﬂl&é'coﬁibbhﬁﬁhbva@phébérea 'a@étbralﬁb Itd‘prﬂ)cé’dw@é SR td

2L d- bott flask h
tp?@r &%Emg qBﬁ?(g%\y\eaé I-)ufml?é C3 (gmn) LC MS 278 (M+1)
phenyl am no- net hyl ] - phos @30 d di phenyl ester
(24.5 g, 57 !a'”' U|n I.ne- rp deh de (11.65 g,
74.1 mol ) S50 azol 2!

I SOprméftitlalc@mp@bnd Wagprrepa«@tila@ébrahgttow@cmﬁey\@idr@éué ®
25C and pot assi urq
those described in Example 1. HPLC = 4.24 (min). LC-MS = 289 (M+1)

Example 4
4-Chloro-6-[3-(6-methyl-pyridin-2-yl)-isoxazol-4-yll-quinoline

The title compound was prepared according to procedures analogous to
those described in Example 1. HPLC = 4.87 (min). LC-MS = 322 (M+1)

Example 5
6-Methoxy-4-[3-(6-methyl-pyridin-2-yi)-isoxazol-4-vl]-quinoline

The title compound was prepared according to procedures analogous to
those described in Example 1. HPLC = 4.64 (min).A LC-MS = 318 (M+1)
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30 butoxide (1.OM 74.1 nL, 74.1 mmol) was added
dropwi se over 90 mnutes. After stirring an

wa@eaakbeaenl 30 m nutes, hydrochloric acid (2M PARB20V3/004005

was added and the m xture sijgcred one hour. The

sol ution was heated to 45C and the pH was adjusted to

5 with 6M sodi um hydroxi de, stirred an additional

hour, then concentrated in vacuo. The resi due was

di ssoAWpabucauml picRidmigBua Aet liﬁﬁl@l@@hés@b@%aféﬂ@ patdnt ca
WD 2004/ 026 Q% PCT/IEZO 3/0040 - 38 Product was

oo, S PPAh R PO IR gt A APPUGHIRG 0% sesh heren

ﬁ&hpbﬁﬁ@jbyﬁﬁ@gn@ﬁmth@pémmay gradient to afford 10.97

grans of pure material. HPLC tR = 5.02 min, LGCM =

263 (Mrl). Step C Preparation of

4- [ 3- Ahdvighhiyé mWrﬁtidﬁWas%e}éh HeddribBy @Béﬂ! wi4h k@fer@Hb@tb' thee

dslps DB R PSR e ATt W TEsr Appragiat ok e
éﬁ&ﬂiﬁf@xp@nrﬂmﬂbbaneda@ dAly infistetitabothe iftion. It should be

\7%%5%)‘9%%3\% Y %‘C@t‘?ﬂ%@a‘m@tm?‘geomtm?%ﬁ%te%vgﬁremﬂe@ spirit

arkhs iwestion. Bcbidinglyf ihenBvehtien Maifiited dniyByah8®sliodir dass.
fornmed. Next the reaction 10 m xture was concentrated

to conplete dryness in vacuo. This residue was

di ssolved in N, N-di nethyl fornmam de di net hyl acet al
(1.6 m, 12 nmmol) which was then stirred at 80C for
48 hours. LC- M5 showed desired product. The reaction
m xture was concentrated to conplete dryness again.
Product was purified by Shinmdzu prep HPLC using a
5-100% acetonitrile / water solvent gradient (0.1 %
formc acid in both 15 solvents, scan at A = 242 nn
to afford 18 ng of desired product. HPLC tR = 4.74
mn, LCM = 288 (M-l). Exanple 2

6- (3-(6-Methyl -pvridin-2-yl)-isoxazol -4-ylI-f
1,2,41triazol of 4, 3-al pyridine The title conpound was
prepared accordi ng to procedures anal ogous to 20
those described in Exanple 1. HPLC = 3.71 (mn). LC M5
= 278 (M+l) Exanple 3

6- 13- (6-Met hyl -pvridin-2-yl)-isoxazol -4-yll-a

ui noxal i ne
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The title conpound was prepared according to
procedures anal ogous to those described in Exanple 1.
LC- M5 = 289 (M+l) 25 ExanpP@r/mB2003/004005
4- Chl oro-6-f -40-

3-(6-net hyl -pvridin-2-vl)-isoxazol -4-yl|-auinoline The
title conpound was prepared according to procedures
anal ogous to those described in Exanple 1. HPLC =

4. 87 Thelclimed frvbfion 22 (Mrl) Exanple S 30

6- Met hoxy- 4- 13-&6- met hyl - pvri di n-2-yl)-isoxazol -4-yl |-
Taui né Goepound ef forpula (Morpound was prepared accordi ng
to procedures anal ogous to those described in Exanple
1. HPLC = 4.64 (mn). LCGM = 318 (M+1l) WD 2004/ 026865
PCT/ 1 B2003/ 004005 -39 Al publi dations, includi ng but
not limted to, issued patents, patent applications,
and journal articles, cited in is application are
each herein incorporated b ence in their
entirety. 5 Although the inventionxhas been descri bed
above with reference to the di\sc/osed enmbodi nent s,
those skilled int ' dily appreciate that
the specific expgrinmentg detailed ar )onl y
illustrative of the invention. It should be

under st ood t hat vatous—hodi fications can be made

wi t hout departin Mhe spirit of the invention.
Accordingly, the®pvention is linmted only by the
following clainms. 10 WO 2004/ 026865 PCT/ 1 B2003/ 004005
-40- The clained invention is: 1. A conpound of

of apﬁaqn&aqe;q)ic;:allywoee;ﬂabb gal}, prodrug, tautomer, hydrate or solvate

thereof, wherein:
XisOorS;

R'is a saturated, unsaturated, or aromatic C3-Co mono-, bi- or polycyclic ring

optionally containing at least one heteroatom selected from the group consisting 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(C4-Cs)alkyl, perhalo(C,-Ce)alkyl, perhalo(C;-Ce)alkoxy,

(C+-Ce)alkyl, (C,-Cs)alkenyl, (Cx-Cg)alkynyl, hydroxy, oxo, mercapto, (C4-Cg)alkylthio,
(C4-Ce)alkoxy, (Cs-Cag)aryl or (Cs-Cyg)heteroaryl, (Cs-Cqo)aryloxy or
(Cs-Cig)heteroaryloxy, (Cs-Cqo)ar(C4-Cs)alkyl or (Cs-C1o)heteroar(C4-Ce)alkyl,
(Cs-C1o)ar(C4-Ce)alkoxy or (Cs-Cqo)heteroar(C,-Cg)alkoxy, HO-(C=0)-, ester, amido,
ether, amino, amino(C4-Cg)alkyl, (C4-Cg)alkylamino(C;-Cg)alkyl,
di(C4-Cg)alkylamino(C4-Cg)alkyl, (Cs-C1o)heterocyclyl(C-Cg)alkyl, (C-Ce)alkyl- and
di(C4-Cg)alkylamino, cyano, nitro, carbamoyl, (C4-Ce)alkylcarbonyl,
(C+-Ce)alkoxycarbonyl, (C4-Cg)alkylaminocarbonyl,

di(C4-Ce)alkylaminocarbonyl, (Cs-Cyo)arylcarbonyl, (Cs-Cio)aryloxycarbonyl,
(C4-Ce)alkylsulfonyl, and (Cs-Cy)arylsulfonyl;

each R® is independently selected from the group consisting of: hydrogen,
halo, halo(C4-Cg)alkyl, (C1-Cs)alkyl, (Co-Cs)alkenyl, (C,-Cg)alkynyl,
perhalo(C4-Cg)alkyl, phenyl, (Cs-Cqo)heteroaryl, (Cs-Cqg)heterocyclic,
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(R3), 5 or a pharmaceutically acceptable salt,
prodrug, tautonmer, hydrate or solvate thereof,

wWonbre26865 Xi sOor S; Rl is a saturated, unsaturpkCBEIB20a83004005

aromati ¢ C3-C20 nmono-, bi- o#qpolycyclic ring 10
optionally containing at | east one heteroatom sel ected
fromthe group consisting of NN Oand S, wherein R1
can optionally be further independently substituted

(Gi-Chv)@ycloatils hydrorg (macaalyoxw gemargeCl)xkes), paémskyf rom

afaieRap iR & CB@'P??%%(%& el Brsaly-o-
(696%]@%3?3&(%?}@)&!@)@02 C%%Wﬁhﬂé?itsgé ?21@6&@1 , @i,
R By PN R Yo EdRluringy R CB9tertbyarp. o
(CGSE)@,W'}&@?NHG caryi hO()§I=C5- @W%&L QK?Y-CQ)@W)Y'& Ck OI) f‘g'r"

e RETB P e N e RETING) ar (- ) al koxy
pbenylQ6= Olﬂ)(ﬁeoe)aﬂ@lbwl(@&@élkﬁx&rObﬂQﬂﬁ&w@cqo ster,
R siPhOF G AN BocadiafRbictc (L8} %’é3-c1o)cyc|oa|ky| -(C=0)-,
W'(@@)Eﬁ%m%)d"@ﬂ'ml“@ﬁm- %N@Uﬁ@')‘- (C1-Ce)a|k()£|6NH (C=0)-, g

e R SR PR e TR Tt NN -8 &
Qi ietO@peyl-Ri- CQHO)Q W&—Cm)l”(e@b@ﬁﬁtﬂ'\mq&#w bonyl,

(§?C% @%@@%lw’lkyl S%oég 82%1%9*1)@“("&%?%&8);& yl car bonyl ,

(C5-C10) aryl oxycar bonyl, (C1-C6)al kyl sul fonyl, and

bR AT b 8 Tl LS BERLER o

pheihaxy, draino OCR? @@pmnew sut(stméaaayeét Hadst ofeBubetilishtkeny!

irepBedyly SHBMEd from € Bk G-y il C gk, halo, HiN-,

Phwﬁd)&mﬁeﬁwd:(ﬂﬂsmmm 004005 -41 (C3-C, o) cycl oal kyl,
hydr oxy, (Cl-C6)al koxy, perhal o(C, -C6)al koxy, phenoxy,
(C5-Clo) heteroaryl -0, (C5-Clo)heterocyclic-0O,

s(i<Can Blagec framemkeky fiveDand ( Cl - C6) al kyl - S-,

(Cl-C6)al kyl -S02-, (Gi-C6)al kyl - NH SC2-, 02N, NC-,
am no, Ph(CH2)1_ 6HN- (C -0C6)al kyl HN-,
R( & see}ed fyrh #1e group EqrsistitgsdialHysiioh@n,amia) ﬂalo(C1 -Ce)alkyl, (C-

Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl,

perhalo(C+-Cg)alkyl, phenyl, (Cs-Cio)heteroaryl, (Cs-Cqo)heterocyclic,
(C5-Cio)cycloalkyl, hydroxy, (C4-Ce)alkoxy, perhalo(C,-Cs)alkoxy, phenoxy,
(Cs-Cyo)heteroaryl-O-, (Cs-Cyo)heterocyclic-O-, (Cs-Cqo)cycloalkyl-O-,
(C1-Ce)alkyl-S-, (C4-Ce)alkyl-SO,-, (C-Cg)alkyl-NH-SO,~, O,N-, NC-, amino,
Ph(CH2)1.sNH-~, alkyINH-, (C4-Cg)alkylamino, [(C4-Cg)alkyl],-amino,
(C1-Ce)alkyl-SO2-NH-, amino(C=0)-, aminoSO.-, (C-Cg)alkyl-(C=0)-NH-,
(C4-Ce)alkyl-(C=0)-((C4-Cg)alkyl)-N]-, phenyl-(C=0)-NH-,
phenyl~(C=0)-((C-Ce)alkyl)-N]-, (Cs-Cs)alkyl-(C=0)-, phenyl-(C=0)-,
(Cs-Cro)heteroaryl-(C=0)-, (Cs-Cyo)heterocyclic-(C=0)-, cycloalkyl-(C=0)-,
HO-(C=0)-, (C1-Ce)alkyl-O-(C=0)-, H;N(C=0)-, (C1;C6)alkyI-NH-(C=O)-,
((C4-Ceg)alkyl)2-N-(C=0)-, phenyl-NH-(C=0)-, phenyl-((C,-Ce)alkyl)-N]-(C=0)-,
(Cs-Cyo)heteroaryl-NH~(C=0)-, (Cs-C1o)heterocyclic-NH-(C=0)-,



5 (C, -06)al kyl -S2-NH, am no(C=0) -, am n002S-,
(Cl-CB)alkyl-(C=O-NH, (d-Co)alkyl-(C=O-[((

w@ Qo4a%8e3 kyl ) -N] -, phenyl - (C=0)-NH, phenyl - ¥CEB2003/004005
(C -C6)alkyl)-N-, (d-C6)alkygl-(C=0-, phenyl-(C=0) -,
(C5-Clo) heteroaryl - (C=0) -,

(C5-Clo) heterocyclic-(C=0 -,
(C3- Clo) cycl oal kyl - (C=0 - HO (C=0 -
C§C1Walkyl NE-(CEaP)and (elwg)@k @W(E=0) 0=

R T e R e TR

p(h@ﬁexyCand beirer &' yd odﬂbhéllﬂ}sﬁbstltuted by at least one substituent

rS ead%'}tllg( %B%Fiﬁc' It&ﬁg %i)@f)nglgq{@ of (C4-Ce)alkyl, (C4-Ce)alkoxy,
Kaﬁlemz)alkbﬂyhal()@rz& R CHWheNBl- alndY(C,-Calakegingd-,  al kynyl ,

phenyl, heteroaryl, heterocyclic, cycloalkyl, alkoxy,
15 phenoxy, amno of R3 is optionally substituted by
at | easompoundsiibsing t ueidreiniRigependent |y sel ected from
(C -Co6)al kyl, (C, - CGR) al koxy, hal o(C, -C6)al kyl, hal o,
H2N-, Ph(CH2)1 6HN-" \nd (C1- Co) al kyI HN-; s is an
|nteger fromonetof| e; and 20 R"' is sel ected from
the gro S|st|ng o/‘derogen hal f;—NH

O

hal o( CI#C6) al kyl , (C2-

(C2- Co) per haI o al kyl, p
(C5-C,0) hpteroaryl, (C5-C o)hefferocycli
(C3-Clo) cycl oa , hydr )al k

per hal o( C, = oxy phe 5

(C5- Clo) heteroaryl -’O, (C5-C, o) het ePocyclic- O,

(C3-Clo) cycl oal kyI-O, (d-Co)al kyl -S-,

3(CI Cg)c%mﬁ%@i%d%&%h%@e Kyl - NH- SCe- , 02N, NG,

am no , (C, -C6)al kyl am no,

[ (C, -CB) ] 2-am no NC, - C6) al kyl - SO2- NH-,

am no( , \am noS Cl - C6) al kyl - (C=0) - NH,

(C -Co) =0 - ( Ql kyl )-NI N

phenyl - 30 p C:O)-(g,(/c 6 1) -N]
(C, -Co)al : = )-,\

(C5-C o) he - (C=0 =

(C5-C,0) heterocyclie-(C=0O-, cycloal kyI -(C=O -,
HO- (C=0 -, (C -C6)al kylngO oS -, H2N( C=0 -

(C, - 08) al kyl - NH- ( C=0) aIkyI)2 N- ( C=0) -
(% yl) N - (C=0) -
2

phenyl - NH- (C=0) -, phe
(C5- Clo) het er oar yI - NH- (G
(C=O~, 004/ 026865

(C5-Clo) het erocycl i ®N
PCT/ 1 B2003/ 004005



-42 (C3-C10) cycl oal kyl -NH (C=0O - and

(C1-C6)al kyl -(C=0 -0 ; where al kyl, al kenyl, alkynyl,
w@b@ayiesehet eroaryl, heterocyclic, cycloal kyl , PEl/kEg3/004005

phenoxy, and amno of R4 is agtionally substituted by

at | east one substituent independently selected from

the group consisting of (Cl-C6)alkyl, (Cl-C6)al koxy, 5

hal o( C1- C6) al kyl, hal o, H2N-, Ph(CH2)1.6-NH, and

4.C1- CA)xambplind-bf.claimd 1, whereimm@und of claim 1, wherein Rl

is Rea N---NR2a \ --N N- NH or 10 3. A conpound of

claiml1l, wherein /[ ====N s /N~ O or W
2004/ 026865 PCT/ | 200 04005 IJ%43 . A conpound of

claim11l, wherein ISI A co und of claim1,
wherein RLis rN IE /01T CNNN ~.J

or 6. A conpound of cl aimf,r wherein RL is N R2a\\ ~
\' N---NH or

A compound of claim 1, wherein R'is
K =z /
N

e f Qi/f
\;«f@/@fma@@

6. A compound gf claim 1, wherein R'is

/=\ R28 \/‘:N\ /N‘——-NH

N\ N \ N \
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15

10 WD 2004/ 026865 PCT/1B2003/ 004005 -44 7. A conpound
of claiml1l, wherein RLis R2a R2a Rea NNN\ NN

wORoOMe286R 2a NI | or 8. A conpound of clai mBCT/IB2003/004005

wherein R is 5 Reka Rea NM4-NN Il I~ or 9. A
conmpound of claim1l, wherein Xis 0; s is one to two;
R3 is hydrogen or (C - C6)alkyl; and R4 is H,

(C -C6)al kyl, or (C3-C,o0)cycloal kyl. 10 10. A conpound
of cl Aicomppunthefrolsim 1Xwhsre®iRSisi s one to two; R3 is
hydrogen or (C -C6)alkyl; and R4 is H (Cl-0C6)alkyl,
or (CG3-CQ\o0)cycloalkyl. 11. A pharmaceutical
conmposi tign conprising a conpound of claim Rand a 15
phar maceu r‘ca'f‘ly acce;&taable/:c rrier. 1. N met hod of
preventi or Ii]r eating a J&F-nel ated Sease state in
an ani nmal n conpr Ny e stepQ

adm ni steriphg a d erapeuticplly_dffectiveg amoupt of a
WO 2004/ 026865 P ASS)BZOOBI 4003\5‘5’ o .

N==N
rza N N
or ”S;
8. A compound of claim 1, wherein R' is

RZa
RZa
— No—
/
N
~ N

N N\N N
N l N 3
UF N 'f_

or

9. A compound of claim 1, wherein X is O; s is one to two; R® is hydrogen or (Cs-
Ce)alkyl; and R*is H, (C;-Cg)alkyl, or (Cs-Cao)cycloalkyl.

10. A compound of claim 1, wherein X is S; s is one to two; R®is hydrogen or
(C+-Ce)alkyl; and R*is H, (C4-Co)alkyl, or (Cs-Cyo)cycloalkyl.

1. A pharmaceutical composition comprising a compound of claim 1 and a
pharmaceutically acceptable carrier.

12. A method of preventing or treating a TGF-related disease state in an animal
or human comprising the step of administering a therapeutically effective amount of a



10

-45 conmpound of claim1l to the animl or human
suffering fromthe TG--rel ated di sease state. 13. A
woredohoebsed cl ai m 12, wherein said TG-rel at ed PCHERSE/004005

state is selected 5 fromthgsgroup consisting of
cancer, glonerul onephritis, diabetic nephropathy,

hepatic fibrosis, pulnonary fibrosis, intinal
hyper pl asi a and restenosis, sclerodernma, and dernal

SRFIOUhA Bf cldifh 1 to the animal or human suffering from the TGF-related disease

state.

13. A method of claim 12, wherein said TGF-related 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.



