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WO 2004/ 048382 PCT/ US2003/ 032747
OUI NOLI NYL- PYRROLOPYRAZOLES The invention relates to

woew4qessenol i nyl - pyrazol e conpounds and thei r BPGBUS®03/032747

phar maceuti cal agents, in particular their use as
TG--beta signal transduction inhibitors. 5 BACKGROUND
OF THE | NVENTI ON The transform ng growth factor-beta
(TGF-beta) ("TG-(3") polypeptides influence grow h,

di fferentiati onoARHONELE T1.6PY pyscel |
types. The fi rs%%ﬁ—%y t hat

was clrgg ﬁﬁ%ﬁﬁdlﬁﬁﬁteﬂ@ﬁéx‘z%ﬁim@%&?’%ﬁo y&tdllﬁr‘gib!gcc]lsutﬁi their use as

am no acid subunits that ‘are ent
PleEmaseuticsl ageits ghlpgrticolas ¢heitade ps AGH-betawighaldranyduction inhibitors.
single amno acid difference distinguishing humans
frommce. There are two other nenbers of the TG~ (3

gene fanily that apaEKGREYERD OF TRITRVENTON(32 is
71% honol ogous tomiﬁﬁLm%n

EMBO 6, 36%3-3677 er.eas .15 TGE=(33 {5,.80% ., .

honol ‘(I-JLB% ud 1%%0% ( é’lfw\(%%e fVﬁ%rR‘?e?aet @(Iﬂ’lg'%f’%Sé)q’%é\?%d Folypeptides

A&k Srodal),- diffbha@tistidn) Cdndr ?énecéﬁﬁ@ﬁfoﬁ_riinsﬁlhﬁyﬁ cOff types. The first

TGF-01 as determ ned by nuclear nmagnetic resonance

pAypendide ofthislfamily 988 waBichetaeteiistd, T G2P 1,184 -t 7idyntical 112 amino

agree Wi.th the crystal structure of TG--(32 (Daopin, .

& a&mcti@%fr@aéﬁe@y sk B adnEH EQRFVedrgotein with only
9 ; : ; < a

Pt i) Atk BB s BT 506, S48 o ot

hgmbets, ofl the &FGF-PBI genetfamilyathet arovexpysskd i tb@mals. TGF-B2 is 71%

bi ol ogi cal functions of TG~ (31, -(1732 and - (33 (For
homolegigus i d GHB} yde Martmo£f af) BE9879: EMBO583 6:36d3-3677), whereas

0). Ann. Biol . 6: -6 T
{ORPON S0 RombcEPts AL B, s ShBidphiMBO 175737.3743),
BB SR@/Al 8RB IH 3 AGF-P & HekdimirlddCo P hESERGRaSetic resonance
TG-- (3 forma heteroneric signaling conplex (Wana, et

Grcharpeppl. (2990eBiochemisttp 32:11644)1 71)T hgreerewitin thesenysthl structure of

[ Lon.of the er.oJTer | i I n onpl ex at the
RGBT it ctials (9521 SEFTes Galief Ppraneivieed) and Grutier (1992)
NaRRM sPNpfus)370: 341-347) . TG (3 first binds the
type Il receptor that is a constitutively active

t r ansiieerbaena least ihved diffosmticrizac®luke T&FP rddeptoksy (A8t I, II and III
receptor is subsequently recruited into the coggl ex,

thabatsdpyeliedk s e biplegicasiumstiensofahg bl i-Naeed B (For reviews, see

B PrOY P PASHE S FR IE MR el P ROTRARTEL” Cefl . gp07-641)
Tlas Tapte] add Topes 11 eokptore laye aahsnwenbiryiesdrinefti@e6ih® kinases, which in

T204D nutant) has been shown to effectively transduce
_r@sg:npeegﬁo ngi’ forpy @ heteromeric signaling complex (Wrana, et al (1992)

Cell 71: 1003-1014).

The mechanism of activation of the heteromeric signaling complex at the cell
surface has been elucidated (Wrana, et al. (1994) Nature 370: 341-347). TGE-B first
binds the type II receptor that is a constitutively active transmembrane serine/threonine

kinase. The type I receptor is subsequently recruited into the complex, phoshorylated at

the GS domain and activated to phosphorylate downstream signaling components (e.g.

Smad proteins) to initiate the intracellular signaling cascade. A constitutively active type I

receptor (T204D mutant) has been shown to effectively transduce TGF-f responses, thus
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WD 2004/ 048382 PCT/ US2003/ 032747 -2 bypassing the
requi renent for TGH (3 and the type Il receptor

W@ Woemes3g2 et al . (1995) EMBO J 14: 2199- 2208) PCT/US2003/032747
Al t hough no signaling function has been di scovered for
the type IIl receptor, it does increase TG-(32's
affinity for the type Il receptor making it
essentially equipotent with TG (31 and TG~ (33

ARG 1 | 435 1444)
\}Lpgcul a?ﬁﬁéggﬁﬁgfﬁaforiﬂ:? ?l%%&hetcﬁé 'IH %Z% q]r elc?eert gr al. (1995)
EMBC ddl4e2d69422D8)alAltehbls noesipiating fanc&IthﬂfdsLHe@hkﬂscovered for the

rel roteln cal l ed endoglin aéf(helfetz et al.
glg)re tq;P 4 does apergses EGF gy 3oy thewhipeHI @'q:qeptor making it

T wi_t.h fini
Qh&%ﬂi plpdtesf N By om0 T Ciitesy b 3 993 cel
. 1438cepupr s expressed in a cell 10 and organ system
In addition to the regulation of the conponents in the
nul t i Y#s5Bkap epdetheligl gﬁ§$ lasls thatTynayill refeeptar. s fhpsténdt éralothelial cells

bl BRI Syl T R B R AL 1. i

@lieth, TZH- (BB 74 19080Y, avlhithrioh bmﬁ@emm*f, alﬁt T@F Ba( %s%%%gh affinity.
EMBO J 7:3737-3743) than TG- (31, e.g.

Thusi the gelative patennyed tf THE sﬁémdﬁlycm Itheollypg Dﬁrecwiitefsﬁpressed in a cell
15 mesenchynmal

e PiERT A St Ferequ SO ap PP PRI MAGmuL-factoral
| {
bl pouS VRSP UR SRR LI gt g o
phm;mrqglday fphcatoal etTigr amuimloﬁAsts QG2 aind PoF-p3 (i3 986de limited
iol. 102:1217-1223). TG--(31 initiates a
@@Wnég %faleﬂg RESEMBR T 153 Briot 7d3h éini HoFd ¢ bigd i TOF-GResbimited to

b b Eneudbt” Sy, FURRRY Fomalh o ctbesrme Hndpoth dissues of

1636 RdHYRRS andWsHhéRE dripi@ngi ogenesis, cell division
associated with tissue repair and inflammtory

r espdi#B1 iTemultiiinetionel C}kalnmtmtoakfdrhmsmpzhesﬂfghof
Raber t t al
Bl S oGy F'fexéx@aglgg SR sﬁﬁw‘c’mzlemﬁqgranules (Assoian

| 9
a??% %n(%gl&lﬂ T, C@ ) %i%@g?zﬁ% tTéﬁé@[ @’f’ﬁ FS S8 Rnts that

puordete St alig 1nglutlimg cﬂEmp aatﬂm@h;eﬂs ShadOis lélfkoIﬁs (n&ilnocytes and

1 aélt or gul at.es |£s own nt hesis, (Kim et al
f%i@%%% ajd rqgufpvion of giavth reions an mabl)les mﬁelVé@ ifpR\gisnesis, cell
dilisish 9s868iaa vﬁ't}{]tlﬁﬂé( g%gﬁ‘gmg Hﬁa;mlﬁat %}{}I%%)onseﬁd ?g?IF -L}&ﬁso

act|V|ty, suc I nase

s(iviEtaRRae kyntiesis dfrehtrbhellulaﬂ maﬁ@sampdn@nﬁ gRSESéftsn@t a3, L(@ 986) Proc.
he art and one sk

i.nase, acti known
N B 36t Uk o A8 Spom, ecl. G Seience 215:132- 1330
Massague (1987) Cell 49:437-438) and most importantly for understanding the

pathophysiology of TGF-B1, TGF-B1 autoregulates its own synthesis (Kim, et al. (1989)
J. Biol. Chem. 264:7041-7045).

The compounds disclosed herein may also exhibit other kinase activity, such as
p38 kinase inhibition and/or KDR (VEGFR2) kinase inhibition. Assays to determine such
kinase activity are known in the art and one skilled in the art would be able to test the

disclosed compounds for such activity.



30 discl osed conmpounds for such activity. WO
2004/ 048382 PCT/ US2003/ 032747 -3 SUMVARY OF THE

wOo MERHE3EN The di scl osed invention al so rel at eBCT/US1008032747
sel ect compound of Forrmula Il: NNOZ1 N H2N T \ \
5 N Formula Il -3- _
2-(6-net hyl -pyridin-2-yl)-3-[6-am do-qui nolin-4-yl)-5,
6- di hydro-4H pyrrolo [1,2- 10 b]pyrazole and the
phar maceutical |y accSUMMARY @R SHINENEBNTION | _
conmpound above is generically disclosed and clainmed in
PCT phedisciofs 1hGéHt1'oﬁ'&lsoPgﬂe§J§pﬁ‘fe sel%@t&fl) t;fo'uh@ 8f Bty 1.
2002, which clains priority from
application 15 U S.S. N 60/293,464 flled 24 Nay
2001, and incorporated here y.feference. The above
compound has been sel ected|\foy hgving a surprisingly

&Ctive anmount of.
X nple, refers to an
Yeepregént invention that is
capabl e of inhibiting TG--beta. The termpMrefers to
m cronolar. 25 The general chemcal terms used herein
have their usual meani ngs. Fpraukedl| owi ng abbrevi ati ons
are used throughout the synthesis Schenes and
Exa(¢pinethyl-pxFidire2 gl)s34{@-adiideyhidolihet-pBH, Gl dihydii:. 4EBpgirelo[1,2-
to tetrahydrofuran 30 Ms rgjenazéle nmesyl which is
nmet hyl sul fonyl THP refers to tetrahydropyran

and the pharmaceutically acceptable salts thereof.

"effective anount 'H s use
a compound of Fornula I

The compound above is generically disclosed and claimed in PCT ﬁatent application
PCT/US02/11884, filed 13 May 2002, which claims priority from U.S. patent application
U.S.8.N. 60/293,464, filed 24 May 2001, and incorporated herein by reference. The
above compound has been selected for having a surprisingly superior toxicology profile

over the compounds specifically disclosed in application cited above.

DETAILED DESCRIPTION OF THE INVENTION

The term “effective amount” as used in “an effective amount of a compound of
Formula I,” for example, refers to an amount of a compound of the present invention that
is capable of inhibiting TGF-beta.

The term uM refers to micromolar.

The general chemical terms used herein have their usual meanings.

The following abbreviations are used throughout the synthesis Schemes and
Examples:

DMF refers to dimethyl formamide

THF refers to tetrahydrofuran

Ms refers to mesyl which is methylsulfonyl

THP refers to tetrahydropyran



WO 2004/ 048382 PCT/ US2003/ 032747 -4 The conpounds
di scl osed herein can be nmade according to the

wo edokowizsy schenmes and exanpl es. The exanpl esP&husiod3/ 032747
in no way be understood to be limting in any way as

to how the conpounds nmay be nmgde. 5 The follow ng
schene illustrates the preparation of the conpound of

Formula I. Scheme I NNN N NNN- \ / Cs2C03, DV

N N kg el o e Rl the Btk sohemes

aMd@X@mbleN Th8pxdrhjles StroilldNn nwow gyt undersiodd tN—beh@1ﬁhg in any way
048382 PCT/ US2003/ 032747 -5 The

Faormul a, | 200
%&P%Wh@cmmsmawiﬁm%es the preparation of the
compound of Formula Il. Scheme Il O Br I \ +

sul furic acid Br \ :
The following scheme illustrates the preparation of the compound of Formula I.

Scheme [
NN N=
Y/ \ 7
Cs,CO,, DMF
/ AcOH
THPO <]
~"o N H,0, DMF
(A)
N—I\{ N= N‘I\{ N=
x
methane sulfonyl chloride
=z
~ | MsO |
s N
HO NN Sy Pyridine V>0 N
C
(8) (€
N—f\{ N=
X/ \ 7/
morpholine O/ﬁ y
— |
DMF No~o Sy
. Formula |

10



Ila~ N2/ N (A O~ VN

\'\V +O0-1 \V\ Ol / N~NN
wa@ B 40381 D) N (E) NNNNN

Cs2CB / nethanol Br / MO |

anmonia NN O N HZN \ \ | /5 N Formula Il 5 The

foll owi ng exanples further ilTustrate the preparation

of the conmpounds of this invention as shown

SPCC?./e [ﬁ%bt‘égl?%@[fgge%%] gﬂleéé%{%ﬁpﬁ%g %ielpla'rati\cl)%)o% 9%440%%%1813 of Formula II.

OM! Br KN(SiMe3)2 Br N
NNNOL:~HC Br \ \

O | Pd cat al yReT/USN83/032747
\

HZ
CO
\ NN (G (F)

Scheme II
: (0]
Br\©\ + )H sulfuric acid BrO\)ﬁ
| —m—m
NH, N/
(A)
o )
N OQ
. | = |
KN(SiMe,) N
P “ oL P T S
N H_N.
N N 2 Br P
0 N HCI x
B D
(B) ) (D) N ©
N-N N‘w
\ Cco N
o N IN\ Pd catalyst 3 s Cs,CO,
methanol Br P> :
MeO Z \
Nig N
G) (F)
ammonia
@
o N\ lN\
H,N N
s
N
Formula i

The following examples further illustrate the preparation of the compounds of this

invention as shown schematically in Schemes I and II.
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Preparation of
7- (2-nor phol i n-4-yl -et hoxy) - 4- (2-pyridin-2-yl-5,6-di hy

waele@44¥838pyrrol o [ 1, 2-b] pyrazol - 3-yl ) - qui nol i NECBU$2003/032747

Preparation of
4-(2-pyridin-2-yl-5, 6-di hydragdH pyrrol o[ 1, 2- b] pyr azol
-3-yl)- 7-[2-(tetrahydropyran-2-yl oxy) et hoxy]
qui nol i ne Heat
4 (2 pyri di n-2-yl -5, 6-di hyBxsméldpyrrol of

2- b] pyrazol - 3- yI) qui nolin-7-of (376 10 ngy, 1.146

80 HEx )?4- A -yPE% h&&ro-m-
b erI)S)t éh %g’ii ot an %%”n%:
‘ Dlr\/g (g n8<yate12 g’ 6)';1 ours Ec‘ﬁ’ e reac?l on

W th _saturajed so |un1 hlori th extr

A1 o5 Roiation s A -G BN oot mm!ﬁfls%ﬁpafaml—&yl)-
and oﬁc@PﬁrP'&Y opprapagyiexypethoxylquingling eact i on ni xture

on asilicag colum eluting with dichloronmethane to

10%4@1 ('QEPMQ-IZ-ylfﬁ @Hddydon- aimmmlﬂdo]gmmltaagl)dpmoﬂmw -0l (376
R ey S oIS AL SR e OBl o(f20 0 81
b%oﬂléetﬁg bé’tr'aﬁiﬂ/d?oéiﬂ*) yrar g%&@ Yoo ﬁh&o@)yﬁrlﬁ{/[@[(g m?L)ba]t RYH &C for 4

zol - 3- )= qui no yl'oxyl -ethanol
Ieatsu thtmclm fhe reaction with saturated sod1um chloride and then extract with

4- (2= idin-2-yl-5 6-dih - 4H | b |
SRR Pty Bberidioir on ados SR hB Il o e Purity
théehetidh mBt®e oﬂ"ﬁ%ﬁca‘ g%l 888 EhAfledvith diehloANEhalc4b 0%

water (4:2:1) Renove the solvent in vacuo and
methanpdm dlhblozsnertb@eda givigi thérdesired sdftisledhintempedigse bs a yellow oil

(P aRAL M BB OB um <u Tat e, “concent rat e

in vacuo. The residue wll be pure enough for the
next step in the schenme (425 ny, 100%9. MS ES+nie

15237?4 P %1]9& gq)f E r[@ ?I‘lﬁﬁf‘ﬁ;}'ﬁ PO@%@SH% S Mh Mrﬁlo‘f‘fﬁ ‘i)] pyrazol-3-
pyrr ol ?‘%‘5

r’ég]oﬁt yI ) - qui nol i n-7-yl oxy] - et hyl
ester_ Stir soI

2-[ 4 pyotipnob ﬁ'@@%?ﬁ}ér%d%ﬂfﬁyﬁ SrBplelb2iipiazel-3-yD-
Zp- ?t&rah)yhl)op%hﬂp!yloﬁy)%tﬁdx? nofn8 el m 2(9@2 ﬁ%olptn@%etw acid:

met hane sul fonz chl ori de
tetnalwdt@@rapywatét (fe2: L 5(2HMmLY. cRenzowh:dhq: solvemé mmvacup hted recover the

rgzﬁﬁ%e?%nlggfﬁl]or ﬁ‘xﬁ?so %Xlggr alr 'Tls t%et: Qr\%alt[n% %ygeue r1t£'ts glrated sodium

 edbiiate didaRy bosabeaivanshlfiiy @beéntﬁatéi invacas!l Thé ﬁestdae will be pure

give the desired subtitled internedi ate as .a
engugh for the negt stap duthe sHsIES4RT B124540%). (MSBS” n90@373 4 (M+1)
2004/ 048382 PCT/ US2003/ 032747 -7

C. Preparation of methanesulfonic acid 2-[4-(2-pyridin-2-yl-5,6-dihydro-4H-
pyrrolo[1,2-b]pyrazol-3-yl)-quinolin-7-yloxy]-ethyl ester
Stir a solution of 2-[4-(2-pyridin-2-yl-5,6-dihydro-4H-pyrrolo[ 1,2-b]pyrazol-3-
yD)-quinolin-7-yloxy]-ethanol (293 mg, 0.78 mmol) and methane sulfonyl chloride (68
UL, 0.81 ml) in dried pyridine (5 mL) for 2 hours. Remove the pyridine in vacuo and
recover the residue with chloroform. Wash the organic layer with saturated sodium
bicarbonate and dry over sodium sulfate to give the desired subtitled intermediate as a

white foam (425 mg, 100%). MS BS*m/e 451.1 (M+1).
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D. Preparation of
7- (2-nor phol i n-4-yl -et hoxy) - 4- (2-pyridin-2-yl-5,6-di hy

waele@4/04438pyrrol o [ 1, 2- b] pyrazol - 3-yl ) - qui nol i NnECTMUBR0DB/032747

N 5 Heat nethanesul fonic acid

2-[4-(2-pyridin-2-yl-5, 6-di hydro-4H pyrrol o[ 1, 2-

b] pyrazol - 3-yl)-qui nolin-7-yl oxy]-ethyl ester (87 ng,

0.19 nmol) with norpholine (1 nL) at 50 C for 4

IDOUr PrefeFiio ofTe20MbAILINOL yil-Beh6 26 (2DGril e D-ye5!d-dihlydro-
t he QfIP-%ﬁtolo[Tﬂztﬁlpy%[-gg?tqéin%ﬁﬁé’ﬂj C%POF oform (1:3).

Wash the“organic Tayer w sodium chloride 10 and dry
over sodium sulfate. Concentrate in vacuo to give the
desired title product as a \ wASol i d (83
ng, 100% . MS EStme 442.0 ( ~EXAN %
Preparation of 2-(6-nethyl-pyridiny2-yl - ,
[ 6-am do- qui nol i n-4-yl)-5, 6-di hydrQ-4H pyrrolo [1,2-
bl pyrazole 20 A Praparatio ~
6- br ono- 4- net hyl -gui el Lre ol ution- of
4- br ono- phenyl am ne”’(1 eq) ©in"1, &di oxane and cool to
approximately 12 T. Slowy add sulfuric acid (2 eq)
and heat radtharbhlonic Add2-[a8D Bytidinaylyl-k st dRgir-UHbpaedlo][1,2-
dropwi se into the refluxing solution. Heat the o
Wpyrazqlonyl-grineling -Hexiyl -l esten i me.dhl 9 smadhyyite morpholine (1

& agl.] | uti ot o e
i P07 ok Mol el R bl Sty YRR AR prpactthe produc
Wwith 3bp1Bpyil dl¢vhd]:dhlsdbrunilcH Moashtthe arpdn@Xbyea &itith soliiv@echloride
tinmes with water, Chromatograph the residue on Si

on SiQ
and draoves sQdiney wifale Consenirals in ague i %thﬂxeﬁl@SIaf‘éistﬂl}eemoduct asa
: i i dj = 2 (MF1). 30
TS ke AR D, PR T o ofp bar i on of

6- net hyl - pyri di ne- 2-carboxylic acid nmethyl ester
Suspend 6-net hyl - pyri di ne-2-car boxylic acid (10 g,
72.9 mmol) in methyl ene Emmﬁzoo m.). Cool to 0
C. Add nethanol (10 nmL), 4-di nethylam nopyridine (11.6
59, 94.8 mol), and Preparation of :

12{(8-miéthpl-pyrlidini-229P)+30[Byd thidd-@iinylia-2-y1p-46-dihfidro-4H-pyrrolo[1,2-
hydr ochl ori de (EDC) b]pyrazole

A. Preparation of 6-bromo-4-methyl-quinoline

Stir a solution of 4-bromo-phenylamine (1 eq), in 1,4-dioxane and cool to
approximately 12 °C. Slowly add sulfuric acid (2 eq) and heat at reflux. Add
methylvinyl ketone (1.5 eq) dropwise into the refluxing solution. Heat the solution for 1
hour after addition is complete. Evaporate the reaction solution to dryness and dissolve in
methylene chloride. Adjust the solution to pH 8 with 1 M sodium carbonate and extract
three times with water. Chromatograph the residue on SiO; (70/30 hexane/ethyl acetate)
to obtain the desired subtitled intermediate.

MS ES+ m/e = 158.2 (M+1).
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(18.2 g, 94.8 nmol ). Stir the m xture at room

tenperature for 6 hours, wash with water and bri ne,
w@ea4despsnver sodi um sul fate. Filter the m xt uPET/ESIH03/032747

concentrate in vacuo. Chromatograph the residue on

Si 2 (50% et hyl acetate/ hexangs) to obtain the desired

subtitled i ntermsdi ate, 9.66 § (92%, as a colorless

liquid. 10 'H NWMR (CDC13) 8 7.93-7.88 (m 1H),

BZ gg ngpar%i:%m 0@5 Iﬁtgﬁgp%rtl&l&%%?arﬁ)myhc acid {ne’thﬁ'&ter

bronp- qui nolin-4-yl)-1-(6- I-p I‘Idln% - et
hanoﬁaspea}é ooty wséideneo?ﬁﬁ%mzwlﬁee@mf i/RS e (le@.l%hylene

cﬂl’onﬁé &d@]ﬁtz o1 RAPcTLAdE gnggﬁjﬁol ?4110)‘ g dil%gth?laﬁﬁg?ﬁ%ridine (11.6

he dropw se a t1on assi
h%&lﬁ’ﬁhbiyladdsll-@ahmeﬂly(m&bmpﬁ) B- e(myaaarbmdmﬁa@ hpamkhloride (EDC)

BT 0 0 B SR b ohSTBSEThA haBSL G e

aﬁ&jg , 2@k dwcé? s&diuf- sﬁﬁﬁ'@ﬁﬂ’%f ﬂhg 'nﬁﬁfu?e SR &ﬂﬁéﬂﬁa?e ﬁ\.q}aguo
est (27. 2, nmol ) 20 dry T

Gihr«npabogmaph)ﬂ@rremaumm&l(bs@ O%uartln}d gcctthte/haximes) tombtatlm ﬁle desired
dar k d to a-green and form

S‘g%tﬂfe retﬁ%%dﬂge Uds‘?@ o) ﬁf?(??ﬂlogleséthqu C over 2 hours

| 1H'T@MR Bmg) 3 ’? 089 8189(&@1&9 aneﬁcmtﬁﬁp?@glw @nV\m)M 00 (s, 3H),

(E hourss. he 'm Xture then guench
Wt to pH=1. Ralsethe pHto 9 with solid
pot assi um car bonate. Decant the solution fromthe

GOl | Pyrephiation lof 3qb-Hroheeqiinblin-A0Q)-1i(6 ehéihyl-pyrediat Byl)-ethanone

Combi ne the 25 organic extracts, wash with water and

dry AN t I 2
o ALY BEMERINON By DS gt 19 kA OD ) Th

Caadtlict -+ 707 &1 arploreas s/nhhnhe:@opmtaddltmsmﬁ asayipotassiumy gani ¢

BB 61y oSl RS e

t&h%eratﬁ?es&lé\kﬂ e6oPt. St 1R BRuRant 8OluiTdn & 17000 o Mous ahﬂ add a
hyl ene chl oride then ethyl acetate. Conbine

saltion pf |6amethf>'1pa(éﬂ1n@r’+’scaéh@£yé1@ reidnethyles®o (372,140 @@inpld in 100 mL
o3, BB P Bhesmiple obE ) PRI e BT i rom dan

réE A - ghbnl d Sodni blpf@qilfa&: fdtaske inixtiiealt d70€ &Svep 2(1133rs&hen allow
0/% of the _desired subtltl ed internmediate as, a yello
il wam topmbipnt temperatymeifh styging 64y leprgg ggool the mixture then quench

W ﬁ;[r ?ﬁéﬁ)@ﬁ/ %giléﬁﬁ{naé egthp Ft’fv ?Rﬁﬁ?%dlﬂng%o sFlum carbd:mate Dﬁcant ’Fhe

selugibh fﬂond’ém galidsremld extrywtwidedmth 2000mé eﬂtyl aceatei Ebnfomecthe

CAA %(rtl%g’g \%gslhn\g{th water ana dry 0(V661‘ ggttapsy pXrliaogalth §tny tlh glt1ds in
200 mL water and 200 mL ethyl acetate and treat with additional potassium carbonate.
Separate the organic portion and dry with the previous ethyl acetate extracts. Concentrate
the solution in vacuo to a dark oil. Pass the oil through a 300 mL silica plug with
methylene chloride then ethyl acetate. Combine the appropriate fractions and concentrate
in vacuo to yield an amber oil. Rinse the oil down the sides of the flask with methylene
chloride then dilute with hexane while swirling the flask to yield 38.5 g (73.8 %) of the
desired subtitled intermediate as a yellow solid.

MS ES+ = 341 (M+1).:
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5 (38.5 g, 113 mol ) and 1-am nopyrrolidi none

hydrochloride (20 g, 147 mol) in 115 nL pyridi ne at
wW@pdvisoss38: enperature for 10 hours. Add about 5PCTU&Z2003/032747

unactivated sieves. Continue stirring an additiona

13 h and add 10-15 g silica agd filter the mxture

through a 50 g silica plug. ute the silica plug with

3 L ethyl acetate. Conbine the filtrates and

peonc trat Cbllect th

D inive gflgfégﬁ;ggfﬁ?#% bl G Ry s idindryD-

33.3¢ ng PYH@‘GEE#P@G subtitl ed |nterned|ate

as an off-white solid. M5 ES+ 423 (M+l). E.
Pr ep§ﬁl‘aﬁ imgKtugg of 2-(6-bromo- qu1nohn—4 y1)-1-(6-methyl-pyridin-2-yl)-ethanone

(%5? Ey r'ro Iﬁﬂ%}ﬁ a%l(ab] pyi{rﬁéé%r?éﬂodlgﬁé]%&wﬁ %)1 o?qu g (%bog ?q%%l?lgp fn 113

{ridire @tcarﬂbwrﬁsmpm@tafebm ao qaoarsd Add about 50 g 4 A unactivated
ﬁi‘eé6 brono- qui nol i n-4-y
stese QRINUB SR @nzdéﬂrtlpn?étlﬁ;h ar@eaﬁiéd&rléoq sifig angl filigrihe -
o UL ARt 3 syl e

CbxMine the é'll’rZzﬁesnandt asnheermmye inwaoua aCdladtithehgydtazene precipitate by

reactio Renmoye t he N- di | f.ormami de ip. vacuo. ..
filtER i ang SUEHRR drE 49 WG BT ok e Srofohiled teridiate
aggﬁgffi‘gﬁte iyract the aqueous portion w th additional

| ene chloride. Filter the organic solutions
M&BGugh@é (BDa)nL silica plug, eluting with 1.5 L
met hyl ene chloride, 1.5 L ethyl acetate and 1.5 L

acet one. Corrblnetheap fratlo

Fo onc EEPAARIOR ol Serpmarh (2-E5m @efl-w ipsth ‘ﬂglhydro-“ﬂ-

pr ec|mr@9lc1,20plmf;rnqlﬁrylbﬂutrwhype| d 22.7 g (71.2% of

the desired subtitled internediate as an off-white

sol i @o MBixEGe of(m@qo pesiym cEboPate pad a2 €h-bodmo-quinolin-4-yl)-1-

b Bt P e e AT P b s

308ty br tl\@ﬂm?éiﬁiylformamlde Stir the mixture 20 hours at 100°C. The
6brom)4[2 6rreth r|d|n2yent£ 6- di hydr o- 4H py .
ik Bire by gurnis dtamt @ra,apqlmq URGTBOY szl dwmg ykt"gtmﬁmﬁy in
vttag%oa rf( PR rﬁ"le%m Q. e?%?atlt@lta%g(r&ghﬁenezcﬁl%n&@qiﬁra@ﬂﬂe

Iam catalys
aauéc(lﬁl ippRtRRYW isth asditioad ifetiyl @e e Rjridie C Film theadrade sothtidns,
npl ex with WO 2004/ 048382 PCT/ USZO /032747 _ -10
thmoelaln P8t Ethsiliea plye plutimgseithg.5 I3 mgthy) 0331 loride.1l3$ Lypthyl
JELAARah la@&@ & Norlbi Eﬂ{eealppmﬁjﬁ{e LB arﬁia(folﬂeéhtrate in
NONOXI eam)sp ere an e warmng to 9
vaver. (olleetithe resulting precipitate by filtration to yield 22.7 g (71. 2%) of the -

desired subtitled intermediate as an off-white solid.
MS ES' =405 (M+1).

F. Preparation of 4-[2-(6-methyl-pyridin-2-yl)-5,6-dihydro-4H-pyrrolo[1,2-
b]pyrazol-3-yl]-quinoline-6-carboxylic acid methyl ester
Add 6-bromo-4-[2-(6-methyl—pyﬁdin—2-yl)-5,6-dihydro-4H-pyrrolo[ 1,2-
b]pyrazol-3-yl]-quinoline (22.7 g, 45 mmol) to a mixture of sodium acetate (19 g, 230
mmol) and the palladium catalyst [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll), complex with
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and with constant charging with additional carbon
nonoxi de. Allow the m xture to cool over 8 hours,
w0 e@hais3e2 agai n Wi th carbon nonoxi de and heat POI/B820Q3/032747
The 5 pressure may rise to about 75 PSI. The reaction
is conplete in about an hour wpen the pressure is
stable and tlc (1:1 tol uene/ acetone) shows no
remai ni ng brom de. Partition the m xture between

o NE T L Rt T

Lﬂiﬁ&lhw S €arbbh BondLidé 4@8ospherk afill bfiewhildWarmntihg@9@ C over 1 hour
solution through a 300 silica plug and wash wth

agg ovith constenichersng Witk afdiHpard catbpoguanoxiden yilloge e apigture to
%oﬂ%\?eg?%%gﬂ}s ?e%ﬁérgg gg?%@acragooﬁlqg &?09( 3008 HRAY ! 9@”’0 Th[e
ppfO ri rac ons an concentrate

plc&sﬁregna(y&zlseﬁk%abait TSIPSId &8k kemtion {sdoiipletel in atoat ail’ehlmﬂtvdﬂ.en the

as a pink powde M5 ES = 385 (M+l). 15 G , Preparation
¢ssurepls stablg and tlc 1:1 toluene/acetone)( show)s no remaining brgml e. Partition

té {n%;tﬂpe JJ%%!;L; @%@tﬁ#ﬁ@lﬁ@i&@(@@f@yr g ﬁ#éﬁm E%fr{%t)the's

adadodus ];)ort‘lonl\twtliﬁn Ydditiomml [n)Dti‘ouroEE mafthylene chloride (400 mL.) Filter the

olzléegrﬁé it |a]3'0§aﬁln% Siith bl a3 Wﬁ%é%gd’% hﬂﬁ%}l ’
Efdrfde UDOQQL% { aDLABTRE Y S00 AL a@%ﬁ@ nBisc&ﬁ ﬂ%)ac@tdn@ plrtion.

stal nl ess steel” pressure vessel for hours.

(orekise ppproptidte fiastEonstand abmenir8e t@ﬁeld 1\838 Bt(&f. 141%1) héthe desired
fo he dur.ation of the reaction. Cool the

@gggﬁf n?eé??aéléf?r?é@rﬂ“?l%\?% ‘?eﬁe brown m xture in vacuo.

Meredhe sdeovepi dual solid on two 12 g Redi 25 Pak

cartridges coupled in series eluting with acetone.

Conbi ne appropriate fractions and concentrate in

Gac uoPrefasytamdoft 2a65-me thyll-piynigim3 e)}-§-[Gdaintido-guin din-4ryl)-5,6-

met hydibpdros4Hepyrdap[1,2bblpstrazolet h hexane, and filter.

The collected off-white solid yields 1.104 g (63.8%

of the desired title product. M5 ES+ = 370 (M+1l). WO
2004/ 048382 PCT/ US2003/ 03247N—-IQIL1 The conpounds

protocols for TGF- R irBibiti g dgscri bed below in
the protocol descripti o
H,N

Warm a mixture of 4-[2-(6-methyl-pyridin-2-yl)-5,6-dihydro-4H-pyrrolo[1,2-
blpyrazol-3-yl]-quinoline-6-carboxylic acid methyl ester in 60 mL 7 N ammonia in
methanol to 90 °C in a stainless steel pressure vessel for 66 hours. The pressure will rise
to about 80 PSI. Maintain the pressure for the duration of the reaction. Cool the vessel
and concentrate the brown mixture in vacuo. Purify the residual solid on two 12 g Redi-
Pak cartridges coupled in series eluting with acetone. Combine appropriate fractions and
concentrate in vacuo. Suspend the resulting nearly white solid in methylene chloride,
dilute with hexane, and filter. The collected off-white solid yields 1.104 g (63.8%) of the
desired title product.

MS ES* =370 (M+1).-
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TG-- (3 RECEPTOR | PURI FI CATION AND I N VI TRO KINASE 5
REACTI ONS For TG- (3 Type | (RIT204D) Receptors: The

w0k B3sngged cytopl asm ¢ ki nase domai n of eaPCr/US2003/032747

receptor was expressed and purified from Sf9 insect
cell lysates as briefly descr_illi)_ed bel ow. 10 Cell
pellets after 48-72 hours of infection were lysed in
lysis buffer (LB: 50 mM Tris pH 7.5, 150 nM Nadl, 50

mM Na % NP4Q: W hl dded 2 .
(5. ner 2 p B RER stlohg b s 309 v e IMiguene pigpocols for TGF-
Ehﬁlﬁﬁbﬁibﬁ,eas%ﬁﬂmea@elehaﬁ@ﬁrotdcﬁha@bﬁpﬁ&Boehr i nger

nnheim. Cell lysates were clarified by

centrifugation and 0.45 uMfiltered prior to 15
purificat I“ -—: =§_l_$=‘.e‘=.. ap

(Q agen). = : , S 2= Re Stk :
CV of LB, load sanple, wagkAetioN§ CV R PA buffer (50
20 MM Tris pH 7.5, 150 nMNaC~, I% NP40, | nM EDTA,
0. 25% sodi um deoxychol ate, added fresh 20 nmM
For TEF aPypedt(RIN204D) ReabptBdSF) , wash with 10 CV LB,
wash with 10 CV IX KB (50 nM Tris pH 7.5, 150 mM
Nadl , The frifigcegeedeyiamaare kmasadonminef eashireropied iess pxpressed

- o ot | j - - .ning 200
Er it e s SRR o0 BEREChe Slorl SR aTe T 5006 pur e
and h@adll palletp hfiapdtcoTy hatids @ff inf2&iacker¢ilyyed iRéestd bwia: (LB: 50 mM

O 0BT Do iR SEEARSI ALY S5, St 20 m
AR Ty FRIERRL SO PRSIPRRSICH A s

bhitsi B oahtinges Mdnmhdi¥a)KB. 30 Reacti ons were i ncubat ed

at 30 C. for 1 hour.  Reactions were stopped and )

quant Pﬁ%ﬁsﬁatea g’.er?gd%@‘fg?ﬁm ePoitHEHIOR q@dé@fﬁpwaﬁlreaw R do
ifidaPi8h B 'ﬁﬁn@f@%ﬁf@w hdtbgahhy Rhigh&s, and by liquid

isydcl:l?nti [ a%’i on coun% i1 g oon a %}I%%r%gglt%&jg. WO

2004/ 048382 PCT/ US2003/ 032747 -12 The conpounds

i scl osed erjgi inhibit the TG~ (3 Type | (RI T204D)

1a Pe0@omain with 1 C50 val ues <20 M while
exhibiting less toxicity in vivo than structurally

rel at gguiEBAROWRES (A8 YA 1SICh OREE shilpRCHaPRWAML 10 CV RIPA buffer (50
application PCT/US02/ 11884

mM Tris pH 7.5, 150 mM NaCl, 1% NP40, ImM EDTA, 0.25% sodium deoxycholate,
added fresh 20 mM B-mercaptoethanol, 1 mM PMSF), wash with 10 CV LB, wash with

10 CV 1X KB (50 mM Tris pH 7.5, 150 mM NaCl, 4 mM MgCl,, 1 mM NaF, 2 mM

=y

B-mercaptoethanol), elute with a linear gradient of 1X KB containing 200 mM Imidazole.

Both enzymes were approximately 90% pure and had autophosphorylation
activity.

Reactions: 170-200 nM enzyme in 1X KB, compound dilution series in 1X
KB/16% DMSO (20 uM to 1 nM final concentration with 4% DMSO final
concentration), reactions started by adding ATP mix (4 uM ATP/1 pCi *P-y-ATP final
concentrations) in 1X KB.

Reactions were incubated at 30 °C for 1 hour. Reactions were stopped and
quantitated using standard TCA/BSA precipitation onto Millipore FB glass fiber filter

plates and by liquid scintillation counting on a MicroBeta JET.
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identified above. 5 Conditions "characterized by
enhanced TG--f3 activity" include those wherein

waae40838ynt hesis is stinmulated so that TG ( 3PCBHUS2003/032747

present at increased |evels or wherein TG~ (3 |atent
protein is undesirably activajgd or converted to

active TG~ 13 protein or wherein TG--f3 receptors are
upregul ated or wherein the TGF- (3 protein shows

enhanged I ndisng: . 0 [ fo

the. 1 oot Bk RyREheRaC it BRCROLA Ripd TRLIAYD) receptor
Kigasb adungdin agith ICtyvaluef €26 (M), Shille GRAMItidOTesyEXiBity) in vivo than

t he bi_ol ogtcal activity of TG (3. is undesi rablﬁ

fl euapnds pe disalosed AP petsnt atplighiemBeEd/US02/11884
: ssociated with TGF- (31 over production.
lﬁﬁﬁﬁgpte“g?\ééof TGF--13 intracel lul ar signaling pathway

ar e us@lditiorseladra@etizdfberenhinded QITOP iat@Fiet’liN@ude those wherein
di seases. Specifically, fibroproliferative diseases

T@R{Puyathisid irespinnBatad sothde TS s squesanien invireased levels or wherein

ul ated, TG— 13 actjvity and excessjve f.i braosi )
HE RO har rame A FEd peagrcagip st vard Gk rgptein or
\Pﬁé%i;nfﬂfag!r @egg}l& are lag%ﬁ %reiﬁﬁﬁﬁf@?gi 1%1‘0%’!1 shows&nhanced
renal conditions | nctude diabetic nephrop Crena

bindiag &t ¢dlls ak extiddelalai matrixeinahe focktfo@sifshd diséas@nTRh R either case
patients receivi ng cycl osporin, and H V-associ ated .
cebmIcehattity” cefersdg ahy censhlinmuvherrisdhefbiolomask peftyity of TGF-B is

j . ] sis, 20 polynyositis,
@%ﬁ%ﬁagmlﬁ@,ré%%gﬁg%%ﬁﬁ/%éﬁsgs,‘ eosi nophilic fascitis,

nor pheaumBer dfiisasesaasObbat BsboMitédwith T GICB L bY@ e R on.
Raynaud's syndrone. Lung fibroses resulting from
Iékléet%iosf d intgcaldulprgignaling ppiisiey athuisefl erspinrentsofoy

' , aldl: i ary. fibrosi and
Bl By RARSRIER, SO RPN Bfroo Pl FRR, s Bl TSy

distradriassoeiatediveith wieegulated TGRS agYl SityeaidCexice3iR fibrosis including
équth mat osus and scl eroderma, chem cal contact, or 25
n

. nERrI{Si e FUCR S RsTARgY rapléfsraiae GRS deetuae &N vindh
GREAR ONT TR, kg SRRHEH BE gt [ Betid @L@b@%} Qb8 interstitial

arthritis. Eye di seases assocl ate
fiirbsigperoil fibersstin vensgpdad iphtiens tecelvingeyclesporal, and HIV-associated

reattach surgery acconpanying proliferative X
R?Pﬁﬁﬂ@%&@??ﬁhﬁ%ﬁﬂh&sc %ﬁ(fﬁogg%)rs el eFosgssi sy premic sclerosis,
PohARais dlerb8ishal ARMAMATISAN, e&ﬂ%gﬁ%ﬁif%&#%g%ea, or those

drai nacge. surgery are associ at ed
asyagigtecow it theqrecutngce O RaguB8RIB3yRETMIS2008 fibBREdRsultihg from

T [ o AT —
e bnaa¢ fibtd3lspehEin@rstithe phlnthred fibrd§d of&ladsbdiged H3dh autoimmune
dri?orrgersa,csﬁgheas systemic lupus erythematosus and scleroderma, chemical contact, or
allergies. Another autoimmune disorder associated with fibroproliferative characteristics
is rheumatoid arthritis. |

Eye diseases associated with a fibroproliferative condition include retinal
reattachment surgery accompanying proliferative vitreoretinopathy, cataract extraction
with intraocular lens implantation, and post glaucoma drainage surgery are associated

with TGF-B1 overproduction.
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condi tions such as dermal scarring and restenosis
(Chanberlain, J. Cardiovascular Drug Reviews,

waA4)p1B2O- 344) . Synthesis and secretion of TGAHT/832003032747

tunor cells can also 5 lead to i Mmune suppressi on such
as seen in patients with aggrgssive brain or breast
tunors (Arteaga, et al. (1993) J. din. Invest.

92: 2569-2576). The course of Leishmanial infection in

m ce Fﬁr&fcaﬁfséé%@é |l ¥soRlaterr %’thb'gGg@) 63@%@{;}3&4 Pk Civided into

et al. (1992) Science 257:54
ehvamier fraidésibns hencHi sedibensisnvbe rteaidrdly; (18dg anti bedi &8 more acute

halted th rogressiqn of the disease in genetlcally
%‘H’g!:tb%‘ts B“Fehe %‘%"ﬂ“ ?é%ﬁﬁ’é?g aud reptepass ‘Pléfﬁ’cl stlady J. fgrdiovascular Drug

KSSEIE DATESDLN® DuflHRalakh RS 00 NP B e can s

Ie@f-t¢ annme&mppmsabﬁ whelt agseen ¥ @etﬁ)@ﬁs N2 dReRIvRERRIn or breast
reV|e§gi %Roc%f E Zl%gdeh (1991 |n Cont enpor ary
5 4 Invest, -2560-0 & b geurstaf Leishmanial

ﬁ\}?}er%gtﬁh gfg %%18 éj fgrgﬁél ezrﬁ e?ed %”’H(‘fihbk fgé%?l'—]g g9t ok, 2)'%\6’92) Science

mmmﬁesremll&zcel%éd &l’éddlbéh@é UglgerbdeT & - [31 antlbodles halted the
stinulation of the synthesis and ‘the inhibition of

Rregiesten iob ho Hiseager incednetisadly svacapitikle mivepofieneticallBiragigtant mice

lSengnr% Itrs{l'ﬁé%ét% & %Plfailé%ui}glait fef t‘g@ﬁmgpgghtgiﬁéﬁgtgoﬁ Nerar-pr.
ext r apgd Ikl’dfcﬁlhd RBLELs ¥ FEFAPSH é}ﬁ&c&‘iulﬁﬂﬁaﬁ%ﬁﬁ&lﬂgﬁ W been

gl omerul’ar nenbrane, it is not surprisingt
reEEwed (Roero apd(ﬁimslhﬂ (S pit Gomemprarikissiresyn Nepkrology v.23,

' f
Sl o Beadhyed Tt Sbin, LBt bBlimsatamblgw York
ﬂmxm -B10; @@93@@ %i ala(l@89) R&e@to% %%59@1@5@44(1'&%@@ arid include the

(1984 . Cin. Invest 1155) are clear
%wletm am ssﬁw&ﬁszﬂa@g .t@mhmb@mnmfelggmﬂaumeof@m@dhm matrix

ev. in_human
&%om g’ grhzess%glg (ﬁil 8“%%08 g m gre largely
dﬂterﬁimed(b@&ﬁB ):Xiﬁ[c@llulaf\lﬁhhinx ReEdsitidh lof t&%és%ﬁﬁlum glomerular

TGF-01 is, an inportant nediator in the genesis of
m@ﬁblranw ihisget surprisiag thahBer-ff haamr@umimﬂ@qtsm( fPlodidnegt The

1&?1118819 %)fn égss gl%@%% Lo préefﬁ#lgg §P< neptlm%s (Bgr %19 %2 al.

(e 9eHIidReyt k.| 37 689@@5@ énd HﬁB@cfdﬂe@Hﬁ;@Bﬂlbft(l\/faubﬁ ef aﬁt @ 988ST. Clin.
een denonstrated by antiserum against TG (31

I(lB%ﬁt dérl 148l 155) arg f@goynd\éarmm@ntm@w@mal &a@nbg/oﬁhe diseases. TGF-
é%(/’%% %le ﬁééva{ dthl'l[u%nén flﬁ%? 'i%%lﬁ?‘ie eéo%%@g§%rfe§ 8§tjropaﬂgy)

Tamameed) oT G¢1088) PRRAAS ﬂ%&arg@ 905{3@{41 u
(f or r?atl or? N(eut rzal 4 n% TG f 30 ant%lﬁgd?gﬂ: P1is an important

medigter mghe g@r@smhérml fbrosisan a hemlbemf anpmaldsodets Phbs, et al. (1990)

|ﬁ¥§¥$%rl d%ﬁéq?9385%¥%ﬁgbﬁapﬁe 4%% oFPpygssion of

exOrsnbigtal$ fnﬂﬁ@id@l@fneﬁuﬂ‘tﬁwﬂﬁtmg‘}ét@ $8836%n demonstrated by antiserum
PCT/ US2003/ 032747 -
against TGF-B1 (Border, et al. ( 1990) Nature 346:371) and by an extracellular matnx
protein, decorin, which can bind TGF-B1 (Border, et al. (1992) Nature 360:361-363).
Too much TGF-B1 leads to dermal scar-tissue formation. Neutralizing TGF-B1
antibodies injected into the margins of healing wounds in rats have been shown to inhibit

scarring without interfering with the rate of wound healing or the tensile strength of the
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wound (Shah, et al. (1992) Lancet 339:213-214). At the

sane tinme there was reduced angi ogenesis, reduced
woovbes83ef nacr ophages and nonocytes in the woRCUSENG032747

a reduced amount of disorgani zed col | agen fi ber

deposition in the scar tissug, TGF-(31 maybe a factor

in the progressive thickening of the arterial wall

which 5 results fromthe proliferation of snooth

nusG| el I,t4-QMH Gf tracell r,. '
R L A, T
affiokdiRsik £ 3ddRbas admbet of ynadyphaes badunathbc9RSoihythe hivsund, and a

t hi ckening, and since nopst of the reduction in,
Teffugpbempurtor disergapized gollagen fibgy dapopition i the seardissuenan

SNMoo | e.cel [ i ; ' : :

t hosd QUSBLB1eF 3 el 8BS prridy Y R RBAR AL isP R which
r&961tE BRI the bavliferation §f SeRAB hiusals cellsaniQeyoditiprio Bk tiatglular
arteries transfected in vivo with a TG- (31 gene,

nRgEx {rgthe @@r}fé’ afigpballoonsngionkestyasihsclizmeter ofthptcpisnpsed artery may
GLAREEbR Ty I SpL O PSR bR o

eRftackldb mb@HOd}her Thad siidot BiisdleckiCiaadlidsy peatia rgioasibleds open
not as extensive as that induced with PDG- BB, hut the

these vawels (to PO saPlyiby TReucinggriensiie ssHassulagmatriy ggposdipn. In

. r .
o3 B AR oPRRHd AR R TR EHERRH 1) 2the Bdression
waldbgrthtddypieh pbtasixaaddliulah ngtrie fenthiasanat dlperplagiadsdl, et al.
gNabeI (1993) Nature 362: 844- 8467) . There are several )
(19750 Prast Netindead. wee USATREE1QBP- K 76ak cBlep BGF tiHeindyged hyperplasia

| i Ous.

bl UG P e TR IR PRLRRER) B RRR R 55l
1A61d eMehsive WHABIGIRE dohsfeaRas! No@kirsce(lilak e@dx d&ositon was
(1993) Cell 20 Gowh and D ffer. 4:193-201) becane

aswcateduwith FGERT @ ssangtadefors PAFGE) afduesd hypermasiaintthisgene transfer

W th t SSi,Nng. use TG~ (31. TG (31
%?oggﬁgglgg%%%agur%ﬁ%g 1%35“2%3. ygenesi s, netastasis and
POOI THROAE Sévferd] Byt BB BarREPFhat ' GING 1 PEURIOEEDy SRSihbEmay be
cancer (Wkstrom P., et al. (1998) Prostate 37:

deeterus SMABLylh ragprogtate qanogglieiiviarr @6 Barmak §19925 ol

br.east cer,; rognosi s, i ' d_wit

AR BaFR R Sh e BLERRSE) et ARES AUk o ca
Aoath aREDiffdISA1 834288 beBdhe nisashuthorigenialand @B ric after
Cancer Res. 47:5733-5738; Daly, et al. (1990) J. Cell
tRinsfoptégmwith 3:vegor oxpressisgrthemonseeBGF-fde T{FE-B haobyenpssociated
J..Cancer 61:612-617: Kin et al.. (1989) J. i .
BtaaenSds Diicth P s p Mg 4 Rfipped gastric
Afed (WkdtronlJPA o841, (808) PasisBite YB110229; RiitodH. et IIR)9) Cancer 86:
Eur. J. Cancer 23 8:641-644) and induction of TGF- 131
Iy 5+ AeBXi Indreast eartcam oo 1BagRQsis is pssgriategovith dovted BEE 4}

e

e DN
@incdl Res( 129133-B738; Dalengie(1968) H@1164i83henfAiB3t199-211; Barrett-Lee,
et al. (1990) Br. J Cancer 61:612-617; King, et al. (1989) J. Steroid Biochem. 34:133-138;
Welch, et al. (1990) Proc. Natl. Acad. Sci. USA 87:7678-7682; Walker, et al. (1992) Eur.
J. Cancer 238:641-644) and induction of TGF-B1 by tamoxifen treatment (Butta, et al.
(1992) Cancer Res. 52:4261- 4264) has been associated with failure of tamoxifen
treatment for breast caﬁcer (Thompson, et al. (1991) Br. J. Cancer 63:609-614). Anti
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WO 2004/ 048382 PCT/ US2003/ 032747 -15 TGF- (31
anti bodies inhibit the growth of MA-231 hunan breast

w@2a0v304838El | s in athymic mce (Arteaga, et alPCT/LS®8)032747

J. din. Invest. 92:2569-2576), a treatnment which is
correlated wth an increase i-ni5spleen natural killer

cell activity. CHO cells transfected wth |atent

TG~ (31 al so showed decreased NIA activity and
TGBrFaaRibolIDihilit hetafowih oF MIDAE23T iaendn\Wibdst 6dncedeli8lin athymic
(1990) J. Exp. Med. 172:1777-1784). Thus, TG (3

Bicer(@rtedztm gt albf1993) 1. (Glivo Fyestnd2 2509535 ), aetierdwentighich is

' 4BRLE L a conge

B0 S0 53R A D ARTPUEP AT el e

WEtd deR AT AF -8 soGROHED dec@@J«sé@NKSacQﬁﬁg ahe@Incrédbe®umor growth in

(1993) N. Engl. J. Med. 328:1592-159 Patients vvltgr

midgimice (Wallicks etreg. (TE9F0)(J3EkeMed 1A2 gﬁ7ﬂd§ &4)0 Hdhs,t F@F-Pgcreted by
nd aut ol ogous bone rrow 10 transpl ant n_are at

Bty Tomme TR a2 SOG RIS RIS P PRSP oHisD Rasiaypentrations

1S B S Lo e
paiienEr(tAm);cheﬂte al. (111933 Bt Eagl. bfMed&28:15DDA598)s Hasierdty with high

t hat el evat pl asma | evel s of TG~ (31 can he used to

FiEraratngy L GR- rh%%e g dose shompiherppy mﬁ aytelagRsi ke grarrow
T%ﬂ: gfea%?:ag%%%%] daft%zé‘{ ﬁﬁ{sjg)s L%beartlc %ﬁ(p bfﬂlﬁﬂveaﬁigeagg ltSE%n Q‘J‘g ?6f %g patients

breast cancer
Withy madaligy eané ue & 5(}§%))Szmdr1€lio§aﬂhl’oaﬁﬁeisnit1m pngaugfo@MSF(4O-6O% of all

factor- pot ent I munosuppressan

E%I@Q@%t frh@mmauq@f A a)hthﬁwevam@g@m legels of TGE-B1
S LS A0l s BERRE, 1821 Rl PO UE PGt coulfydeorease the

POFibiey armmttamydﬂfﬂfeu@bcﬁﬂlnaﬁﬁeﬁt%mﬁtsqaabﬂeag chilcek PRtients.
tunor-bearing host offers a potential neans for

i munblang megbignait ceBhigestete wartsfm@gmotwt]a frctratP (HSIRP), a potent

B Rt e 1o TP i iloh ray T5eseSqad siggificant tumor
@ég%eeﬁéélﬁﬁlsd ﬁ%ﬁ%ﬁnﬁ%suwgﬁﬂn&aﬁsﬁﬂhghﬁ% of |a§é‘lﬁdokyte sub-
Nature Medicine 7(10): 1118-1122)

pqglldtMWuth dibrup@e-TGFPesigreiingn tha tummebeamag [hsstroef&nd 4 potennal

in restoratl on of | mmunogenicity in the host
meqnsy for yappthetrpy 9§C%erréctre@gr~‘@§ gninapl mpdshwigh é%sﬁliré‘%fi TGF-B

%glglb rgqﬁ]t[‘ c%hk %gpaﬁgt% %Pér%ﬂ]?@fr%}%%dqna@%ﬁﬁglsﬂ?ﬁ B ovef expressing

uire nh order

@@iﬁhoﬁiattumeﬂ BRI ihdtIaRRIS (200 1 ENb ok ENedRehe TP 50): 1118-1122).
The i munosuppressive effects of TG (3 have al so

DPewn regiirticnaalddCF-H sacrguwpmﬁumar rdls rofultsmn/rqgmratmﬁ

i o A S B! SR TR S PARRS) SRt
SN LOGY al PRSI Grity2 &b fid %ﬁ')&’hldﬁ 5354 Rquired in order to combat
neutralizing anti body was capable of ‘reversing the

sdfl f-andigenexpuebting Bimars i a:@yﬂemgd hosit TheGEnhBneiugnmksingeffects of
Jl“E?lh*'l ﬁ)hatw%ra sorgjl en im avleca%gd ma s¥1bpopulat1on of HIV patients with lower than
predicted immune response based on their CD4/CD8 T cell counts (Garba, et al. J.
Immunology (2002) 168: 2247-2254). A TGF-f neutralizing antibody was capable of
reversing the effect in culture, indicating that TGF-[3 signaling inhibitors may have utility

in reversing the immune suppression present in this subset of HIV patients.
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WODANERRD3/ 032747 -16 During the earliest stBgEESIN3/032747

carci nogenesis, TGF- 3 1 can act as a potent tunor
suppressor and may nedi ate th?6actions of sone
chenopreventive agents. However, at sone point during
t he devel opnent and progression of malignant

neopl 8s tumar. cel | appear to from
Tor (R R G es Aet AT FRRPEREDR T 2R PE) as jRofent tumor
SubpresfR el adgen&liat (el Ra6hd yRsotdeichéBopRvédiRre agents. However, at
m croenvironnent. The dual tunor suppression/tunor
gopmsintghirng thesdeyelopgeny @drmo@resﬁe@hoﬁﬁ@hgn@n@mowsms, tumor cells
el uci.dat ed i.n eni,c .system.agyer .expressi.
Spet 4 Ge OPol THERAEERAGH S B Fign 4§ ERREE P e appearance
SR Gacki® TEAFAMin {0 mibREHRI 0! TREMA Ryl ﬁghl%%i&ﬂﬁnnor
the rate of netastatic conversion in the trahsgenics
pramotidn asted ofCBGFAP have beasmdst(claarly ebicidutedih A% fansgailid system over
86(4):531-42). The production of TG~ (31 10 hy ‘
HRrgsging G Blin kerafingnytasa While ihe frgnsgspicavsre mofefesistantgo

1.t h. adv ' t f rQaression. .Studies .
Wb i SRRl AL RS, Blo H R e AR BER B alfeonics was
diagatigryaa&essed PCAL BCAL (P96 Tell §6¢4) 3530342 UTBE pABSRInSof TGF-B1
occurs as a relatively late event "during tunor
it mglignast eslls iFprirtass tunios eppeanvde ingsense vithedvancigstages of tumor

[e! he. t L L.t h sel ective adyan e
R 55 b B FL h0 hohE BF PBE FLR prensa
odedion/Eaidr-A Dyanthas @hhdesd 6 RUR ds %trglﬁﬁﬁél%r QNS e¥e@$ Hhdling fmor
a greater propensity for invasion and netastasis.

| Progessias switter,alis T@Ro(-Ssneigted MGHAS promdesdld tusadrgells with a
e
§

cape fromi ne surveillance since it is a potent
Fib pfanEiEe FRL PRIRATEN (P RIRSFSNOBT The FITbel eﬁTEFjB on cell/cell
- . . | .

R ot PR R B PR b sl hetatass
Tdad-asso@sted TEH amyratldivatunon cdlizes apypa fidncienmicaraiifance
i.nduce the production of activated TG~ (3 in 20 the
$iReeot is anpsend prhikigarad therdonal expansion ob pctivtaddsamboestest SLGF-P has
él?(}aﬁee?rsﬁm#ﬁ 1 ﬁfh?tﬁ{ thb Sro (t:['c:ﬁ(gnsof a%rg o\g'{atﬁ , n%'en.I t%%%geutic modalities
eftects. us, ese*ant i cancer “treaf rents i ncrease

$URR af tflfatdAdhdiast & cheh®tders!id@ImR The HodhdtBRIOT ablivdied TGF-B in
enhanced growt h and i nvasiveness. In this situation,

thg dumer, therdpetselegtimaputg@wile df makghagi geiklthatrsredistant ol GF-

m ght . .a ve effectijve therapeutic strategy. .The

Fa8i iy s TS uhe5E apt ARl e ot Sl ik g hasten
A8 da¥RopiRer8¢ Furddrs Wi BMARea Xt Fviflahe tivasi9bndsadinAthisQRtuation,

t herapy and chenot herapy and the treatnent- dependent

agenisvangetorg '66FficmedBtadsignabtratsdoctionnmaighthen vény effective
tgetri ment al aSJthB can makg t he i croenvi ronnent nore
Byt

BraBgHI ot FeSEYBIGP 85 GmeR cafockiainbi s been shgwn to negate
SR SEIB LSRRG} ARy ERGSHRREDE ihmen
dependent activation of TGF- in the stroma may even be detrimental as it can make the
microenvironment more conducive to tumor progression and contributes to tissue damage
leading to fibrosis. The development of a TGF-P signal transduction inhibitors is likely
to benefit the treatment of progressed cancer alone and in combination with other

therapies.
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useful for the treatnent of cancer and other di sease
states influenced by TG~ (3 inhibiting TG--(3 in a
patient in need thereof by admnistering said
corrpound(s) to said patient. TG (3 would al so be

e Rt SR RSt i PRI R ciease st
1@‘mlellf"'lea%quﬁj @W’Mbél EMII%E 15@‘{)&1&'&@ 1129% thélrg.‘@f by administering

103-114) "and Al Zhei mer “s sliah
$Ayd sontjoruangd(s) toTsaid Fa,tmt [ BGE+B Rotld atsb b'E(ﬂ§ef@Bagamst atherosclerosis

G &Sl LR TR AN T RS ey N inbiatalssnsh: Gagigne & Growtn
BRtor3&3id000d! BE QQ@? 14?5%%%‘%%WHU ENSyydlcoray,

The conpositions of the present invention are
Th&pagmnal Relk lof TEF kot Alzbeiaren's htiscasd Micrbeastda: fnfury: Lessons from

nt agoni st s, ..noted above. The c Iyt be
R RN BRerSRY Buseb ot A00E, by BB gibeases.
carriers, and conpressed into tablets, or fornulated
elixirs or sol PHAHQM&(@EUW@)&%”C@MP@S%IONS

adm ni stration Or adm nistered by I niramnmuscul ar

intr

admi ﬁ’?ﬁg gc}lfﬁe%ojsﬁ}oggg%@r% %?ﬁggt 189 1%% ¢ ﬂ’]%l%? LR?) 1% 8ffect1ve amounts of
thie TGH-Padtapehis S téDsRge. TKH d&l@@ﬁlohﬁhﬂay' vekBrmuiBRd with common
met hod of treating a human patient according to the

prcaenis, dilnorts o eariens nand pdapresded mite tabkets, onfosmulapag elixirs or
§o§ﬂ:@rt}r@ﬁ§ ﬁc&%ggrﬁ%rgtt %lraéugﬁm-r glr?él r%ﬁﬁa%g ereﬁtbi ifttatuscular intravenous
RUMEsNITht eb@folnds ichiebosdhindteted ﬁﬁﬁﬁbrrﬁeﬂl}iﬁﬁ mdybpifealdimed as

20 parenterally, e.g., by injection and by continuous
Ystadnedasiseserriosies foray anddhe Bke-al infusion, in the form

of, f NOK i AoHA . .

tabI e?ée ﬁ?églc &? greétﬁ% et sad }%ﬁm rg?r geiost , Sent invention

muhdensdministratier obtht TGFop ahtapotists. Tier TERBrpkagonists are formulated
cont ai nj ng froml to 10%.by weight of the active

ktipps which maé(me@daa@éter@dm the rEpl ARd Eectpbrastgsntopically,

éﬁ'@ﬁtbﬁlaﬂ? éugﬁﬂ‘%&%ﬁtﬂgﬁl Iﬁn%‘c\){l@&l (ﬁ?u 1%6&3&&&9%1‘1&11 infusion,

uspensi on ysiolo ca y acceptable nedia, an

sithe fdren XSfop axkagledtab]@mdmzsn@dmbh&ghabmb&tﬁ sathpiepedchets, elixirs,
terial for n ect abl e sol uti ons.

3, SR EE0s PUrorlh e o GSEnS i BguRnE S0 b 0% by weight

fi 0,
BERIAES Ly B0R818, MR B R A SRR

mmcetblessoﬂlulcﬁls andyguspensidns ig gbysndbglp@]ﬂyemceptalble medla and sterile
Paﬁ: ageadtpo%]derasda sorle{i on tolaosrl]lppgrQ gna eria orm tmg%%wc%bﬁa solur{%ns

:‘

Advantageously for this purpose, compositions may be provided in dosage unit form,
preferably each dosage unit containing from about 5 to about 500 mg (from about 5 to 50
mg in the case of parenteral or inhalation administration, and from about 25 to 500 mg in
the case of oral or rectal administration) the compounds. Dosages from about 0.5 to about
300 mg/kg per day, preferabfy 0.5 to 20 mg/kg, of active ingredient may be administered
although it will, of course, readily be understood that the amount of the compound
actually to be administered will be determined by a physician, in the light of all the

relevant circumstances including the condition to be treated, the choice of compound to
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i ngredi ent may be administered although it will, of
course, readily be understoodgthat the anount of the
conpound actually to be adm nistered will be

deternmined by a physician, in the light of all the

! | SRELISRGsiGo AR LR iR
b??é@%@%%“@ﬁéggﬁg%@gggﬁrconpoun 6" WD 2004] 048382 ;Vé
pRESHEE2RAZE BRBT thhot irténded tatimitths s@pe df thegpredent inMenton in any
of route of adm nistration and therefore the above

YWWef erred dosage range is not intended to linmt the

scoperafe, b R8BI %@fﬁl% %o? \é?eyfété’ Rdth{hi@A¥on WBdhe THEP afntatgrc])relists will

formulations usefu parate adm nistration o
nbfal(Beasisbglatil@issond dompohnd eeleméd fromdhs catpaindaspecified herein
| east .one conmpound sel ected fromthe, conpounds ) .
ised Mt ParEr A HLRARYR T & HARE) pr e ap jpgestible
Arrfedid ¢ %rf%mﬁ) bt £B5):0REEA té@dfﬁgggﬁéoﬂeﬁbﬁ&hgycoﬁfhiner or bgta disposable

I'ngesti bl carrier int f a capsule, sachet, =
coaghet sughapan aopoutehek cardat @i dientonaplye asaids _p@mamhé or liquid

FETERER R T
SABINRR. S meeXBINIE 65 the dThdMEot caftfer FRACH LY BE eltnbfbfyed in the

active therapeutic 10 substance. Some exanples of the
mhiataetiicab copesitiens ofitiechreseny inyentéamre jastpse.riexese, sucrose,

a ceutical c ositions. of the se ' ni |
SPETEUAE BRI, MLl FRFCT oA, ramed
P RRY N8, @Y ystallirelluldss, @hlcium sivibitt ssilsaf polyvinylpyrrolidone,
paraffin, kaolin, funed silicon dioxjde, .
astasteatsil ploohol starhcmplified srchen sum sragip) saleivm phepphate, cocoa

| yvi [ Qli | al .
W0 KD BT SO p SR S o s GiEelh, i
KaG0 teltdyl betliilege, pelybopestyadrecsogstae msonotiukatgfettyi dabateymagthyl and

DY ey PeGuE, SRl TRt Y g aee and St Heohot and
yg&iaﬁ%rsﬁ{:}?as Eichtbkorh leto?omé_TFaltﬂ%}’hicﬁlB%diﬂgﬁ&%Ethane and

roxybenzoate, sorbitan trioleate, sorbitan
dieldqroiteitadiabetinde.olretht cadeaditabiletsadubnicanpeky baircogmastted to
as trichloromonof.l uorgnet hane,, .di chl or odj.f | Lor onet
SR B QR BEVE PGP GEPRETL RS ot g eS80 Funch of
g PluRdtiig rAachitiel IFORBECHFRYPAAE thels Riap BF 3hpibyea fROnstaReMminum,
sticking and binding of the powdered ingredients in
mhgnedivgsoranattion steariqsutadthorghineraheilt abl et i ng nachi ne.
For Cc rpose ther e ro
ol um Poedaamaee b TR of s PR B drSPApREES, tabiets
SppeditkiesihjectBbieiselutions, pfamiaae vint@ahts f Bspeialll prdferred are

resent invention are capsules, tablets, |

platipryofor énhalatian applisstian.surhes ayesrosel daiRicgtien, and for oral

fi’lngsIti'Eﬁ.nt s. Especially preferred are
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compound according to fornmula Il NN 1 N HZN N 5
Formula Il and the pharnacewd cally acceptable salts
thereof. 10 2. The conpound which is
2- (6-net hyl -pyridin-2-yl)-3-[6-am do-qui nolin-4-

Wi ¢rAamer di hydro-4H-pyrrol o[ 1, 2-b] pyrazol eand t he
pharmaceutically acceptable salts thereof. 3. A
phar maceutical fornulation conprising a conpound
acchr di ngAtcomPoandraccofling torforthelaghar maceuti cal |y
acceptable salt, ester or prodrug thereof together
with a pharmaceutically acgeptable diluent or
carrier. 4. The nethod of{"treg+\ng cancer which
conprises admi nistering tg_a/patyent in need thereof
a therapeutically effective akpun onpound
according to Claim1l |y acceptabl e
salt, ester or prodry

2

|ut iaI
2

Formula I1

and the pharmaceutically acceptable salts thereof.

2. The compound which is 2-(6-methyl-pyridin-2-yl)-3-[6-amido-quinolin-4-

y1)-5,6-dihydro-4H-pyrrolo[ 1,2-b]pyrazoleand the pharmaceutically acceptable salts
thereof.

3. A pharmaceutical formulation comprising a compound according to Claim

1 or the pharmaceutically acceptable salt, ester or prodrug thereof together with a

pharmaceutically acceptable diluent or carrier.

4. The method of treating cancer which comprises administering to a patient

in need thereof a therapeutically effective amount of a compound according to Claim 1 or

a pharmaceutically acceptable salt, ester or prodrug thereof.



