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X 1B8FPCPLT) -1- OUINOLI NYL- PYRROLOPYRAZOLES  The
invention relates to new qui onolinyl-pyrazol e
conmpounds and their use as pharnaceutical agents, in
particular their use as TG--beta signal transduction
inhibitors. 5 BACKGROUND OF THE | NVENTI ON The
transformng gromh factor-beta (TG beta) ("TG--(3")
pol ypepti des if eNGe b Ji b ienantihaki,on, and
gene expressio i} : _Qﬂf "—1$£ RALOLL 10

PO PO e f A bR ARL B i e
piaabhacddca agatts i barticalake@dir ub&hs TGE-Heta gl ghhsdduction inhibitors.
conserved protein with only a single amno acid

di fference distinguishing humans frommce. There are

two other nenber SBACKGROWRDQF JdHe INVENTIONat ar e
expressed in mamuals. TG~ (32 is 71% honol ogous to

TGF- Olhe deanhRutining, gbwel . fackddé)a EVBID-Yeta)o: (SPEGE=BY 7 pblypeptides
_m@greas 15 TG--(33.is 80% honol ogous to TG~ (31

inthaenes crowth, diffcreptiagiogy api/mong exprypgon apqugny cethéypes. The first

REBRGEHS B0 4054 B 7§85 HFAFL B2 i

aBidabenisthhYard %b‘\laléﬂlaﬂﬁiﬂé)i. qureg ] W i Righhecdnk¥Sbd brotein with only
structure of TG (32 (Daopin, et al. (I992) Science

2Y1ele eMiBT 4¢idShffbgneydistingrishice bumens frogogjce. NEhereare two other

358: 430-.434 There ar t least three differ .

raSERAR e 1 Ao e e e SRped i praypelSy | OF-P2 is 71%
. 9 b . !

h%@h@h@t%gegm (d(egg/ial?[@% oL 1\%2’7) Embfép@%@}sﬁm, whereas

r revi , See
TABH3)is TOBIch15e%s 36 3G 1 Ybssadkiet (1L I9998) AMBOREYT:3737-3743).
Cell Biol. 6:597-641). The Type | and Type || )
The stpyearal chpmcierislinsinbOlrfd sedetammingd by mugleak magnetic resonance

P, 4, DABSPERSEREHS TIPSR b SAOTRIAS s o
TEI0B2 \Bhdpin, TEL. TERNIH SRR 25060V Rl SRnRhedddE and Grutter (1992)

heteroneric signaling conplex at the cell ‘surface has
Notwn 368:430-d3d)ed (Wana, et al. (1994) Nature 370:

341-347). TG~ (3 first. binds t t Il receptgr
t hat 31?@)%&?% ah?%%ttﬂerﬁ? 3@%@%&%@%4@5%%#&%?&0@ Tpe 1, 11 and 11

BSOS P R RTao SRS L YOS s

Datynck l{£9985 TUBSAP 15481303 aad IMabsighe (0990 dsiahRey.| @dEBiol. 6:597-641).
govvnstream si gnal i ng conponents (e.g. . i ] o
The Type I and Type Il recepiors are transmembrane serine/threonine kinases, which in
the presence of TGF-B form a 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). TGF-p first

binds the type Il 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 1

receptor (T204D mutant) has been shown to effectively transduce TGF-f responses, thus
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SbEh3BNBCEY Ns) to initiate the intracellular signaling
cascade. A constitutively active type | receptor

(T204D nut ant) has been shown to effectively transduce
TG (3 responses, thus X-16038, (PCT) -2 bypassing the

requi renent for TGF-(3 and thé type || receptor
(Weser, et al. (1995) EVBO J 14: 2199-2208).
red for

' ' ti h b di
SRS BB 18 1OPF WL TR, 1P o
BMBOt W: 20090068} Witholikh h@@@i&ﬁhﬁ%tﬁﬁ Hels begn discovered for the

essentially equipotent with TG (31 and TG0
©Pe pe Zeeepiqn) Kadoes dpcrggse TGBGRJs adinity for 18 yped! te4ntor making it

dot hel .i.al I t ] :
ST SRR R G B8 (RS R o0 con
TRl 435ediqpy.ot ei n cal l ed endoglin (Cheifetz, et al.
(1992) J. Biol. Chem 267:19027-19030), which only
bi ndsVaarapendgibielintrells Backi thé TyipgHllafeteptor, y Instébl umdothelial cells
I ak.i f the TGF-(3' lects t .
DRSS ARG bl Sl vl G hm oL JE LS 5. i

rece
(henadri7t 19007419030)¢ wigeh bak BiRdPTAME1 GRIPEOLIMSwitd Kibf affinity.
nmul ti-factorial signaling pathway, the distribution

Taws  the relgtivetosinsy of tHEOFGE-$'speflyge fiei tgpsofacsgtat fegpiessed in a cell
The distribution of TG--02 and

aﬁ@é%i ol ogi cal fté:&cti on. C )
T8 Y8y 18 3ddiiangg the peguiation of dhe campqnenisgy thamuoltiyfactorial
stndil At 6Fida3ds thE- : L8 L85
B aionort G St or TR s’ oo atfets
ppysslepicali furtvdbh. t Ths udistriblitionl HIMESET AR TEGRB3 is more limited
epithelial origin. TG-(3l is a nultifunctional

(Rgrvaes, vb ab (1 95% AMBEY T 7139378 748)pthan TGH-Bh, e.g., TGF-B3 is limited to
. entrations of TCGE-(31 are Lyered to the site of
“?%%r@‘t wesﬁ?cg'tyg}a t O 8n Wl%?e&l’sAgﬁl%ﬁ 'éi 1S5 Pgeseplorip  paibgdissues of
mbselﬁﬁy;haﬁmqlepitgg?ﬂ gg%ﬁ; 1223). TGF-(31 initiates a

series of events thal pronote healing including cheno

t axi $G&*P cslal ultificictianal lcptokineyiritisal fopfisoy igairatigh0

fi brobl ast nd requl ation of growh factors and

a
cqnpewAtioBs of RoBriticare alivemes gbe el ef inpsey by plataletaarenvles (Assoian

' i ] . LK@ ipntla tory.
SR BIS) G Bt T3 o PR oAl o PR iR s otents that
prettioteigaalihg irudify EHolnd @Rk @F 88l LsSsutiRRPRIkSoyte! mBhocytes and
(1986) Proc.  Natl. Acad. Sci. USA 83:4167-4171;
fitiggBlasfs, and regulationoggrowhi factors dPyikaes ivabved ivasgiageresis, cell

O I N R .
stl(ﬁlﬁgaggéit&e ﬁ,yﬁtgfsgigé# e%hhgﬁ]euu'izag i’?d%ﬁ %@B@%ﬁ?ﬁl&'&m, eBhl. 3986) Proc.
Natl. Acad. Sci. USA 83:4167-4171; Sporn, et al. (1983) Science 219:1329-1330;
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.
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The conpounds di scl osed herein may ‘al so exhi bit other
ki nase activity, such as p38 kinase inhibition and/or
KDR (VEGFR2) ki nase inhibition. -ﬂssays to determ ne

~such kinase activity are known in the art and one

skilled in the art mould be abIe to test the 30

di scl osed conpounds fo UB M4 ¢ i Al

THE INVENTION In a first aspect there is provided a
conmpound according to Fornula I1: -NNN ONHZN T \ \

s N Folmmfirst dsped; thére ieplayide®y Mdinipodnd/ Jalc&dlﬁg & FofRula IT:
qui nolin-4-yl}5,6 dihydro 44 Pyrrolo(1,2

bl pyrazol e and the pharnaceutically acceptable salts
thereof. In a second aspect, ere is provided a
pharnaceutlcally acceptable saHﬂ ~pf 2-(6-

2-(6-net hyl -pyridigr ﬁ
yl ) - 3-(6-ani do- qui néli n- 4

- S‘B\dihydro 4H pyrrol o[ 1
, 2-b]pyrazole. In a fourtR_aspec there is provided a

pharnaceutical conposi tion conﬂN|S|ng a conpound or a
salt as defined above, together with a
pharmaceutical |y acceptabl eradinupsgpt .  exci pi ent, or
carrier. In a fifth aspect, there is prOV|ded t he use

oﬁ{&mmﬂnpppﬁﬁdaﬁzﬁ@¢3 dnfd, tically
acceptabl e salt t re-@? %Em ﬂ'gbfﬁﬁ‘%éjé"“ﬂ'l’ymﬂoﬂ 2~
nedlcanent for the treat €ancer. 3a The
ﬁg r.i di scl osed and clained in
Bﬂten%g &pyc Ipg fi1g84, filed 13 May
2002 whi ch clalns prlorlty frontU S. patent

2pDl 1163 dcbdhd Vg bhaicafly Sec
2001, anofls I nc;s?e%){fgt NrPer el %C? S? magF‘é i t%le salt of 2-(6-
methyl-pyndm-Z—yi) 3- [6 -amido-quinolin-4-yl)-5, 6-dihydro-4H-pyrrolo[1,2-b]pyrazole.

In a third aspect, there is provided a compound which is 2-(6-methyl-pyridin-2-
yl)-3f[6—amido-quinolin-4-yl)—5,6-dihydro-4H—pyn-olo[l,2-b]pyrazolc.

In a fourth aspect, there is provided a pharmaceutical composition comprising a

compound or a salt as defined above, together with a pharmaceutically acceptable diluent,

‘excipient, or carrier.

In a fifth aspect, there is provided the use of a compound as defined above or a

pharmaceutically acceptable salt thereof in the manufacture of a medicament for the

treatment of cancer.




above conpound has been sel ected for having a
surprisingly superior toxicology profile over the
compounds specifically disclosed in application cited
- above. DETAI LED DESCRI PTI ON &F THE | NVENTION 20 The
term"effective anount” as used in "an effective
anount of a conpound of Fornula I," for exanple,
refers to an anount of a compound of the pr esent

| RN uﬁaﬁ %B0¥é B ,%% dﬁf:lo W éléip&dfﬁ;? afent dp}lication
termp refers crorm e’ genera emcal
PCIUS02/$ ERB4) €l e’ h} Kay 2001 @ﬂncludnmis privaity fige UB'] @atent application
UL b AP S, LTINS e ph tomprteg b )terence. The
ﬁg ; epg{ogﬁ@ h%ﬁ%elﬁalgﬁ&%ﬁ o o hsgtrgsﬁ#gg ¥l5efot EgxicoRSky profile

0 nesyl THP refers

over thecompouhide pyecificalls distlosedimmgpplicatondiied Iabs*eml her ei n
can be made according to the followi-ng schenes and
exanpl es. The exanpl es should in no way be understood

to be | m tpgristy SH/DRSERIPTION OPYHECINORNEILS
maybe made. ustrates
RIER 3508 T o LI g G5 o
Fés\‘llﬁllflégln’;flﬁ'ﬁgﬁﬁgpllﬁé 'g@ers% afn®lnt Md\bd‘lhpmﬁidMﬂmé pSent invention that
is capable of inhibiting TGF-beta.
The term 1M 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 methyls;ulfonyl
THP refers to tetrahydropyran




HO NI Pyridine MsO-~-ON (B) (C N norpholine DV
LN,-~ON Forrmula | 10 -5- The foll ow ng schene
illustrates the preparation of the conmpound of Formula
1. Scheme Il 0 Br \ sulfuric acider / N2 , N (A
Br KN(SIMe2)2 & \\+ ,\ \\ NO/ NHN.NL HC Br \ . \
I / (Bl (O (D) N(E) -N-N4- catalyst | MO I \ \
| s2co3 Br ~na\ \ / N (o) (F) anmonia

The compounds disclosed herein can be made according to the following schemes

and examples. The examples should in no way be understood to be limiting in any way
as to how the compounds may be made.

The following scheme illustrates the preparation of the compound of Formula L.

Scheme I
NN N=
Cs,C0,, DMF Y
50U,
. | AGOH
THPO
~"0 N H,0, DMF
{A)
NN M= =
~ A\ 4 . " \_4
methane sulfonyl chioride
@ 7
HO -~ SN Pytidine MO~ oSSy
®) @
morpholine
————————
DMF

10




-NN\ H2NO~ (I '\ / N Formula 11 5 The

follow ng exanples further illustrate the preparation
of the conmpounds of this invention as shown
schematically in Schenes | and Il. X-16038 (PCT) -6-

Exanpl e 1 Preparation of
7- (2-nmor phol i n-4-yl - et hoxy) - 4-4.2- pyri di n-2-yl -5, 6-di hy
dro-4H pyrrol o[ 1, 2-b] pyrazol -3-yl)-quinoline 5 A
Preparatlon of
4- ( 2- py Fheifolowing peheme ilkyistpesrthe prepapagion of e dordpdohdylHeretla IT.
-3-yl)- 7-[2-(tetrahydropyran-2-yl oxy) et hoxy]
qU|noI|ne Heat

4- (2-pyridin-2-yl -5, 6-di hyd8ehesfllpyr.r ol o[ 1, 2- b] pyr azo
-3-yl)-quinolin-g/-ol (376 10 ng, 1.146 nmol), cesium

car bo (826,54‘311 22dammel) . dnd 2- (2-

bromm tetr yth—ﬁH-py 380 L, 2.52 nmmmol) in
DMF (5 nmL) at 120 C for 4 holdr¥®  Quench the reaction
Wi th saturated sodi um chl ori detaand then extract with
chloroform Dry the organic |ayer over sodiumsulfa

and concentrate in vacuo. Puri e reaction m R

one@ Silli ca c ofuEmm). @l ut i i t)h di chl oronet hane § o
10% gt hagoL]i g—aTehl of offethatte to giVve the desi
~subt YT it @F ndirat e as & Yél | ow ey 424

% . MggES rri(?c)4%7.0 (Mrl) . 8. Preparat+on of
2-[4-(2-pyridin-2-yl-5,6-di hydro-4H pyrrol o[ 1, 2-
zol -3- 20 yl)-quinolin-7-yloxy]-ethanol Heat a
sol ution of

4- (2-pyridi Ryl -5, 6- d| hydr o- 4H pyr {,1 2- b] pyrazol

-3-yl)- 7-( et ydrop 2-yl ox
(421 ng, ND. N\ in acg;%a%aam d;
wat er T O m). Renpve the s
recover _the 2% resi due with chl or of orfiT#sopr opy!

(3:1). Was®the organic |ayer with satutpated sodi um

ammonia

Formuia i

“The following examples further illustrate the preparation of the compounds of this
invention as shown schematically in Schemes I and IL.
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Bi-¢e038Refle and dry over sodium sul fate. Concentrate
in vacuo. The residue wll be pure enough for the
next step in the schenme (425 ny, 100%9. M5 ES me
373.1 (M1l). C. Preparation ofgnethanesul fonic acid
2-[4-(2-pyridin-2-yl-5,6-di hydro-4H 30

pyrrol o[ 1, 2- b] pyrazol - 3-yl ) qui noI i n-7-yl oxy] - et hyl
ester Stir a solution of

2-[4-(2-pyridin-2-yl - 56d| H-pyrrolo[le]pyra

ZOlFrg?paﬁé )m%i’”?n lfng IO(F)‘Q ﬁ]é’ g( &ggﬁtﬂ”g %6731]1?'
JorLiHa % ri Sy dro-4H-
in dr| ed pyri di nep(§ I{’f’i TbclerZ"z 5t D-auReiFe t he
yri dj ne|n va and 35recover the residue with
hI or ‘F%’Pﬁ‘i' % -(ZiRyHid t%'a #ivk-5i6-giby dyg-¢ H-pyarelp bt 20 pyrazol-3-yl)-
0 4

sodi ufnl2-tetrahydropy sandoylexy)cthosy]quintiliom sul fate to
give the desired subtitled internediate as a white

f o&teat %Q%}pypgdm ]Zeﬂ% 6- dli\l’S'dES4hﬂ-1§,yrﬁﬂd{ 1 2-§Jsklol-Kyhaddolin-7-ol (376

B GGG PR SHOLE S me S byl d243 5 6- i hy
Kibﬁoeﬁﬁbk Waﬂ}d?ﬁél—lz%ﬁlaﬂﬁfﬁ)zﬂ, B5y hﬁno%lrlwﬂ:rtg m[?) 41935 °C for 4

met hanesul f oni ¢ aci
hpups Quengly thediavtian W1ﬂ15§aﬁ}raﬁeﬂl yoltiomAhiopide 68 eHeh e tract w1th

B bl i P Sl oS
st RN 8 SR 1100

t he product
Weildﬂgra)meﬁlalnayeglthh&ﬂandd suhtitled dmérdedide angyellow oil

d frate. rate in vacuo to give the
%s. 55@@{%%& éﬂiﬁ@%sl i ght yel | ow solid (83
100% . MS ESQ mle 442.0 (Mtl). EXAMPLE 2 15

Prepar ation of
B S rrlapsr ’%ﬂ% '}'ﬂ%% s BUBR AR oI biyrazol -
Prepg aton O?X’E')D 2 et hyl -quinoline Stir a
nd Hsgis RlaonglrE R @D Tb.6-derowdi-piteoleh 1 2-blpiol-3-51)-
e onan B RS AR by (97 el B ¥ e acc

ket one “(
tefnahirdrofucans @Iatqr I(‘hﬁ lfj (120 thl). Remove the solvent in vacuo and recover the

residue with chloroform:isopropyl (3:1). Wash the organic layer with saturated sodium
bicarbonate and dry over sodium sulfate. Concentrate in vacuo. The residue will be pure

enough for the next step in the scheme (425 mg, 100%). MS ES"m/e 373.1 (M+1).

C. Preparation of methanesulfonic acid 2-[4- (2-pyridin-2-yl-5,6-dihydro-4H-
pyrrolo[1,2-bfpyrazol-3-yl)-quinolin-7-yloxy]- -ethyl ester

Stir a solution of 2-[4-(2-pyridin-2-yl-5,6-dihydro-4H-pyrrolo[1,2-bjpyrazol-3-
y1)-quinolin-7-yloxy]-ethanol (293 mg, 0.78 mmol) and methane sulfonyl chloride (68
pL, 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 ES"m/e 451.1 (M+1).
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25163@(PEMYer addition is conplete. Evaporate the
reaction solution to dryness and dissolve in

nmet hyl ene chloride. Adjust the solution to pH 8 with 1
M sodi um carbonate and extract; three tines with

wat er. Chromat ograph the residue on Si02 (70/30
hexane/ ethyl acetate) to obtain the desired subtitled

Dot er Pegiath@lon M57-Ehtnd ﬁoﬁ? 420 WA 2-py3Raift 2 FPS8- dinydro-

( PCT) 45 Bol £
6- nethy Syrfg'-m arbo '%n%ﬂﬂﬁd met hyl ester

Suspend 6- net hyl - pyrldlne 2 carboxylic acid (10 g,
72.9 nmmol) in nethylene chloride (200 nmL). Cool to O
T. Add nmethanol (10 niL), 4-di methyl am nopyridine (11.6
59, 94.8 mol), and

1- (3-di net hyl am nopropyl ) - 3-et hyl car bodi i m de

hydrochl oride (EDC) (18.2 g, 94.8 mmol). Stir the

m xture at roomtenperature for 6 hours, wash wth
water and brine, and dry over sodiumsulfate. Filter
the m xture and concentrate in vacuo. Chromatograph

t he rid&it dughatesSifdic é@@%[ﬁt(hﬁiyrﬁﬁﬁi—@l g/ﬁb(ﬁﬁ?(%ﬁd)H 539rrolo[1 2-

bta| the deS|red subtitled’interied at e,

"8@32%0 -3x¥)-quisglinr’tdexyrethydiester (8Y mg wmn@msh HE)Ipholme (1

ngfL}g%‘t SZ) @ngf_bﬁrho §81Z'1()\7/§ t@,}bmor&)g})ln}g}_% 6/3? ‘E‘H éxrﬂ‘acil EPe 'product
v@t}( ﬁempytmlmpmohmmmmm 01=3): (Washahdyigai 14y Vith sbhbm&&monde

sso] ve 6-brono-4-net hyl -qui noline (

o 35T FoaB et Camgentiage in vapis toaave (g destsedditloedict as a
O P E e R N Rt B 500 ol )

over 2 hours while keeping the tenperature bel ow -65
C. Stir the resultant solution at -70C for 1 hour and

add a solution of 6-net EXAMPIE2e-2-carboxylic acid
met hyl ester (27.2, 180 mmol) in 100 nL 20 dry THE

dropw se over 15 ni nut esPrépurafign bhe addition t he
(B-6-nreehybipykidin2ryl)- quacﬂﬁﬂk-quﬁﬁaﬁ-& 9 J{yi’fdlb[l,z-
a precipitate. Stir the m 0C over 2 hour's
then allow it to warmto a |aﬂ tenperature with
stirring for 5 hours. Cool the m xture then quench

Awi t hPreparatii@ of ®bpoino-4-mietiyd@quuiriudingH to 9 with solid
pot assi um carbonate. Decant the solution fromthe

sol i Sisr sututidatdfAChroiblSifen ahﬁne?@Qeq%n qtﬁ&'ox@r%ﬂtc%ol to

Comhi ne t he 25 orggnlc extracts, h'wth water and
apprxiggiety botGstlow @(hirmbﬂlarp@mdsﬂleq) artdeheeabatu refux.nAdd

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 SiQ, (70/30 hexane/ethyl acetate)
to obtain the desired subtitled intermediate.

MS ES+ m/e = 158.2 (M+1),
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000038 (RaTer and 200 ni.ethyl acetate and treat with

addi tional potassium carbonate. Separate the organic
portion and dry with the previous ethyl acetate

extracts. Concentrate the solgtion in vacuo to a dark
oil. Pass the oil through a 300 nL silica plug wth

net hyl ene chl oride then ethyl acetate. Conbine the

BPPT OPEdpALStidd #€6- ANFidinles iooQid DetagUa. Lo
yield ar%ﬁ an‘[laer o? w%’lﬁﬁguﬁﬁgao{&ﬁ%gg%% atchdemg%iﬂ’ggsqﬁ

the f Lt h et hyl.ene, chloride then dilute with

hexa ng&%ﬁlﬁ%ﬁ\?ﬁmyﬁg mte.ﬁ?e-cq:rpwlcta@w g 125 %ég naynef) pymethylene
loride (CO@ mIdeSosiad 0SabtAdd IﬁchhﬂiHlSIS G?%%%-@irgah%amﬂob%ine (11.6

S%| id M ES+ = 341 (Mt1l). X-160
B é&a‘?’gloi)o?ﬁdo*'(?’ -dimethylarmnopropyl)-3-ethylcarbodiimide hydrochloride (EDC)

; - QW ol 0= 4- - 1-(6- et hyl.- pyri di n- 2-yl.

Qe ool naa, ik PR b e Yot SRRt oy, g it water

apkitbrip6,- dmdatrp over sodiunmsudfayd. Filfer (e ABbRs land ¥ori@hiatd iy Vacuo,

t hanone 38.5 g 113 rm(pl) and 1-am nopyrrolidi none
gPgtographithieresiye gn S{QASRutthyl asetatethexanesp or ohtain shexdesired

saBiil htcHB oM, about 50 g 4 A

,unacti vat ed g%%ggg.(é%%tja?ﬁug%%fsrlr n%:j an addi ti onal

HINMRASED Glplod 193 T7588(ns,i IH)C A 78477 {rh| 118y, 7135€7.3 (s XLHHY, 8.00 (s, 3H),

2t4r(e 3fh). a 50 g silica plug. Elute the silica plug wth

3 L ethyl acetate. Conbine the filtrates and

concentrate in vacuo. Collect the hydrazone

Gor ecifseparationpf 266 tirpmosquinolimAey s 1+(6imethsl-pytidinyl-gl)cthanone

33.3 g (69.7% of the desired subtitled internedi ate

as aisbiveiHbromosbiriethyl YBinoBie B828, (3¥hhol)En 600 mL dry THF.

| i f
ngﬂi ?r?@g Iﬁ%ég{eet- Yrith tha drppyisa pedition p§ 0.5 M patassiumo- 4H

hiéﬁﬁﬁ%&g%iz%n%%@%%g ?L%Oz)g%ﬁél %(ﬂ%hﬁ%ll)i R%r I Bofs r&ﬁﬁe%egping the
tetnpjepatérg -bielownet ST rfbir ithe msultaht Solution at —70°C for 1 hour and add a

6- et hyl - i di.n-2-yl)-ethylid ' - lidin-2-
ARt bR e plboxyh acid pregl apigt (2772, 180 mamo) in 100 mL
T BRG Jvef T8 ; b AT
ST T, i B R G o
refl éa ped-gieen Rehfova a precipitdte.d Btiethe yhik turerati 70eC ioRer Y BOWO then allow

. Ltpon t.he resi due between ter and nethyl ene
it KR vhlnd [0t Bedtite Vith SEethe 1Be.S how. ool kaRRTe han quench
wit D HOBtoGHHOT. | Reise fhie kel d &Pﬁt& '

t hr ough aogﬂg% mL siseI:i cg pl ug{&ﬁ}éﬁﬂtl gtgsv%nmtﬁhg%%e' Decant the
sofutionyffasm theshlidy anvkextractwliceswitly 200 mL ethyl acetate. Combine the

organic extracts, wash with water and dry over potassium carbonate. Stir the solids 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 0il down the sides of the flask with methylene
chioride 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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Xcpasgegramy 1.5 L acetone. Conbine the appropriate
fractions and concentrate in 25 vacuo. Collect the
resulting precipitate by filtration to yield 22.7 ¢
(71.2% of the desired subtit|ed internmediate as an
off-white solid. M5 ES+= 405 (M+1l). F. Preparation of
4-[ 2-(6-nmet hyl - pyridi n-2-yl)-5, 6- dfhydro4FprrroIo[1 2

s ?’IX&—kﬁ-ﬂ%lﬁg l(fu?r?ohﬁn- -yi)pﬁ)((é/ e%hyq pyrldm-z-yl)-
?L?ﬁf &g%a%? PEQ%PWP“%%% - 2-y1) -5, o- di hydro 4H py

I b .- 3-vyl ui nol I ne
o’ a A it 3Rk iy To(omey - pirisin-2apiethanone

|
e lﬁﬁ?@phoﬁﬁ%ﬂﬂ e Snei rortards G, 4T ) i 119
I@b mﬁnéme\mt atmbtennmra(r@efor Hlurdi Add ahsamﬁt) Igadrué ufdctibhted

TR PRt Memab i anhadd 181 erkaner e
rﬁixlm’re Wibhgh 480 @sﬂﬁ:atpﬁlgg GE1bteEEilida Pl‘ag it e gcetate

constant charg % addi ti onal bon nono
Gambpe fh‘?eﬁlﬁﬁa@@ﬁ an cqmy*entc%@in eeo. Solenftis hydeiczbac peecipitate by

t 90, C.
OR8] B30 TRAE KT B8 Toad o ) st St rdermediate
asaﬁpffeﬁrblte .mhalbout an hour when the pressure is stable

D@?%&L 1 1 toluene/acetone) shows no remaining
ﬁ@Q #¥htion the m xture between methyl ene

chloride (600 ni) and water (1 L). Extract the

gque Jelol 1.0 al 0

Bt h?’*é? 0?6 é} eﬁﬁﬁwﬁcﬁné— (s iy dro-481
qu%Vgﬁ’?ﬁ' ifga plug and wash with

500 nL nethylene IO chlorlde 1200 nL ethyl acetate

and 18@0nHtIrgo&{bA€d.) prsivra carbonate and i dA46bovme-gninolin-d-y1)-1-

(DS BOR SR P Th R NI PRRER | Tecrd oo

366 md duiy ik Npdintbeliyl foMbatfdte= SE8 the(rivixbire 20hols d0N 607, afheON

¢
H%S‘tl@_-fﬁ%}f Ry diprduaing she sppgtion.. Remervedies Y ﬁtmthylﬁorma)m@: in
V%&lﬁd PR A FeRME BLRrckn drafer Bha %ﬁ%&%eechmde ERtrhbt the

. aqueous portion with additional methylene chloride. Filter the organic solutions

through a 300 mL silica plug, eluting with 1.5 L methylene chloride, 1.5 L ethyl
acetate and 1.5 L acetone. Combine the appropriate fractions and concentrate in
vacuo. Collect the 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-y1)-5,6-dihydro-4H-pyrrolo[1,2-
b]pyrazol-3-yl]-quinoline-6-carboxylic acid methyl ester
Add 6-bromo-4-{2-(6-methyl-pyridin-2-y1)-5,6-dihydro-4H-pyrrolo[1,2-
bipyrazol-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(II), complex with
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N-188\CTya m xture of

4-[ 2- (6-nmet hyl - pyri di n-2-yl) -5, 6-di hydro-4H pyrrol o[ 1,
2- b] pyrazol -3-yl]-quinoline-6-carboxylic acid nethyl
ester in 60 mL 7 N amonia in,,methanol to 90 Cin a
stainl ess steel pressure vesseP for 66 hours. The
pressure will rise to about 80 PSI. Mintain the

&E%M&h&%f (ltlﬁ 8%3{ {'H@I;cbi 1 1261 F0SRE bh Finof Pk ace tgle mixture

vessel entr own mxture 1n vac

et 59 psinarboashohuidestinbsphere dndostit 3/hle MediningSoBak C over 1 hour
cartridge oupl ed i.n serles el uting with acetone.

BB, 35%&? 8%&8‘3&&%%@{ oAk CasbRA MopRTidR Allpw themixture to
MR Her STURE RELH, argﬁiﬁu)lfﬁﬂ wb&?ﬁl%h&ﬂ&@ hiEhePld Q] 4 The

met hyl ene chl ori lute wt exane, and f
PreRssuEcgnpe tise abbﬁt WnP$Ie Relreattipn é4 denlettGn algm(tﬁﬁh&@i)when the

s BRI 1 Bty Tt detpibe bida, dpagtiton

thestiedrdbyetivben melthkrnb Biﬁloﬁﬂ@f@@%ﬁ ) 4 wdt&Fvl 1!)3 Extract the
i nhibition, as described below in the protocol

GBS Wity ey ad ditigybpprtioR of nmlaarlm@h‘rmmﬂ (Ammu\) Filter the

O\égcept ort?ﬁﬁiﬁ ‘&85%@@]?3\% ngﬁngzwaggrﬁzgpﬁoﬁgé g%ﬁ'm%

chforilact200enk rethyﬂ aviste @l HF5AL acaldfle. PDIschrdaRe ddetife Pofion.

ect cell %_at es as _briefly described below 10
CoBR i ahiraRriat Fagions 3od sonsenieaic 61 ekt Bo8 mgW 41 ef thpesired

' Tris pH 7.5, 150 nM Nad,
Sg%htﬁ\d}l%{ﬁ%@y%&g%s&lé% I%Qﬂ;éwfreshl y added 20 nM
MSESEFGESt(dEtHanol , 10 nM i nidazole, 1 mM PMVSF, | X
EDTA-free Conpl ete Protease | nhibitor(Boehringer
(g/annhel m. Cell r[ésat es were clarifi edm%/

ent ErepRfation of 2r§-methsl-pxridin-2-yDett [(yrmido-guinolig-4-y1)-5,6-
puri potH-pyrrgle([lRAblpyrazele y chr omat ogr aphy

(Q agen). Chromatography Protocol: Equilibrate with 10
CVv of LB, |oad sanple, was ith 10 CV RI PA buffer (50
20 MM Tris pH 7.5, 150 nmM ‘

0. 25% sodi um deoxychol at e,
(3-mer capt oet hanol , |
wash with H,N

20 MM
1th 10 CV LB,

Warm a mixture of 4-{2-(6-methyl-pyridin-2-yl}-5,6-dihydro-4H-pyrrolo[ 1,2-
blpyrazol-3-ylj-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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XO16098KPCEB (50 MM Tris pH 7.5, 150 nM Nadl, 4 nM
MyCl2, 1 nM NaF, 2 mM (3-nercaptoethanol), elute with
a linear gradient of 1X KB containing 200 mV
| m dazol e. Both enzynes were _;Epr oxi mately 90% pure
and had aut ophosphoryl ati on activity. Reactions:
170- 200 nM enzyne in 1X KB, conpound dilution series
inl 9 . i;nal .. c entration
it o e e Bt MR el Ml V3, ng RO Bl g for TOr-
binhitdtom @s AdSeribed bélwvh AkRirdtochbl &3BiptiopTP fi nal
concentrations) in 1X KB. 30 Reactions were incubated
at 30 C for 1 hour. Reactions were stopped and
R0 KINASE

quant i t atpd

M1 Ilipore - o8 A ¥
scintillation counting onrAMTIONGeta JET. X-16038

(PCT) -12- The conpounds di sclTosed herein inhibit the

TG=- (3 Type | (RIT204D) receptor kinase domain with

Hocd6kA lyes I RIO2ZMDWREedepteexhi biting | ess toxicity in

vivo .t h ructural ly related conpounds as discl osed

in p&#‘%?ﬁ'@i% ta&éﬁﬁy FegplayRichingsedompmageach rogenipy wasekpressed
20l PUEFEPROINtI O M ectCRA AGIR Ak BREAPY TG (3

ac?i vity" include thosgéaS v%\l/her eig %@E%ﬁg%t hesis is

st i mifedipedies aften 48- 72 Goursaof infasties erte hised inclysiabaffer (LB: 50 mM

R 815 AL S b AT g 20

ﬁﬂh@rfc@ﬂ)tﬁetﬁﬁnd@rﬁ? fIM ih§idaz613, | eRPPbIOKE, FKCEHPASgd é&glgltegé Protease

wherein the TG--(3 protein shows enhanced bindin
Intabitar(Byrehoingeradatnheinax matrix in the location of the

et o SRR st lan FrU arb Bt e 51 b egred rio o
paeficatioh By oli/NPA Biri{y3 HrSmb08RBhY ?@iaﬁeﬁ}i gh, regardless

of the cause. A nunber of diseases have been
associated with TGF- (3l over production. Inhibitors

@}O'ﬁg‘f %@ ﬂnf’nto%eoll-l ul ar signaling pathway are useful
broproliferative di seases.
Specifically, fibroproliferative di seases include

Ki dneyuiliBlafOwalaN® @vSHciat Rdd Wikpiel Va8 nwééltlgﬂ cVRip & buffer (50

activity and excessive fibrosis Includi
myf dims il 3+3e P Ao imMSNYEN) % BBe0, braMrEBERYiB25% sodium deoxycholate,

rol.f tive, GN, i ne G\, d crescentjc ON. O her ]
addleh Sies{L off ¥ Rcroapioeismoly L api PMSTO.oRFEIth 0 GV FB, wash with
10 Obe(RIKBI | PLOBI r 4l N%tgs' ' n
patients r(gd():giﬂ%l: ?%Qggjso’sporl rl};[ and’ Jll—ﬂ -as obgf aﬁJ‘elgpNaF’ 2 mM
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 yM to 1 nM final concentration with 4% DMSO final
concentration), reactions started by adding ATP mix (4 yM 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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e pbosgaChy. Col | agen vascul ar di sorders include

progressive systemc sclerosis, polynyositis,

scl eroderma, dermatomnyositis, eosinophilic fascitis,

nmor phea, or those 20 associatgd with the occurrence of
Raynaud' s syndronme. Lung fibroSes resulting from

excessive TG 13 activity include adult respiratory

di str . hdigpathi ¢ . .pul Y, L1 brqsi

it er o0y r AP SRR S B BT Jopa TR receptor
kinb domae with S05deakies S2OMS whikt SHiIKGHASMS toxicity in vivo than

§Ht hemat gsus and scl eroderma, chem cal contact, or
cBrgieEclatpth semaeunds s dinvlased dn B6T dukens sppliiation #CH/UR02/11884

i b ' ' c terisstics, 25, i eupst Qj d
g LI AN, SRLAGLEIL L) SigPR) 1o BB et oo
WhaeGOTOF 3 ohticsiy & wMdated 8O tHaPTERIPisTRLCRB increased levels or
reattachment surgery acconpanying proliferative
Whereiack@-Brigiont trgteircaiadesitiblyxdctiaatd onconwkttdd to active TGF-B

niraocul ar, | i npl antation, and post gl aucoma )
RIP TGRSt ety Par P ess S preaiaied qmviresin U TGE-B protein shows
> . . oy S ot ed.wi _
A 107100 SLALONIG MLEaER BRIEF TNRLHLAL i i
adibaciéase Serdaseedhacasity’l lefepsiosangfeotdition nthieryn thebadlogiasl activity of

,JLS' r. an(éc)leé re acute X-16038 (PCT) -13- conditions
(Jél%l‘ﬁ 13yn %Vhé’g’aﬁg?w&esﬁﬁﬁﬂle@?@ﬂosi s (Chanberl ai n,

J. ' L Revi e 9 : - 344) . .
syt RedmEbE U BhecThi e bR S Ao TR AR Steratuatinn
Iahibitors o€ IGFBintABRINLarSURALRS phtAWa$ Y isefl #8RMhehf for

atients with aggressive brain or breast tunors
ﬂ?};@ﬁrg ’twgfhsgqls_es.( mgjcajly, fthroprolifergtévst diseases include kidney

. . . ish i.al inf, I. O .
d?s%r(%ﬁ?sg%s?cgzﬁg% ggtﬂh?g{gi%ytéaﬁ gi:—e ‘g %%@w&’érx_}lh %:fce%sfvg ﬁ%cr:cgsllsolgcludmg

glcBaernlahepieitis §GNg | suah as mk8APal PedlFaGRve BN iAAnS &N, and
TGFE@1&ﬁ§a8ﬁ%$ateP the di sease, whereas TGF-01 ) -
CHEREIHG s gl eanditions dufhedediahetismephyepathy.cand interstitial
ti : =N . Pty ¢ -
FORRES el A0k SUSECR DR FOTAR rolIAE LAt B s

mce becane suscep
nepdworpatlst. rGeliagen véscilaFdisdilershhelups plogrirgiveffseahi selerosis,

extrace] lular matrix depasition have been

TGF- (3
P‘llémryévfl‘é\%g‘&f LS eHAYomYgHEBIPosinophilic fasciis Taempes. ax fhose
wR8eS it NeOARA S SHIRRRE |8 A58 R g fom

t he ki dney.
exegsstve B30 activii§;indRodeadudt regtiratory d{sh@8ynRetne, Rliogathic

I—llor none. Res. 4&: ]f57-.1£i739l and include the stinulation,
piropiy T auf It BIrp et RbrosH ogien ettt wdhagipimmune
diSdeRCRIch Wb Hstdiit Thps efﬁﬂaﬁﬂsgﬁ‘;ang ?bl@ﬁﬁe{ﬂg cgérglféﬁf rftact, or

and filtratioon properties of t onmerulu
alleggige| 4mother 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.

Fibrotic diseases associated with TGF-B1 overproduction can be divided into

chronic conditions such as fibrosis of the kidney, lung and liver and more acute
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X51aieepoTned by the extracellular matrix conposition
of the nesangium and gl onerul ar nenbrane, it is not
surprising that TG (31 has profound effects on the
ki dney. The accumul ati on of ?$sang|al matrix in
proliferative gl omerul onephritis (Border, et al.
(1990) Kidney Int. 37 689 695) and di abetic

%@?fl glg @ﬁé}%%s)((l\%lrﬁgf $ earg %lhd 1(682 %ﬁﬁ?hagg}eﬁfﬂn@é] équlovascular Drug
Reatws, a9(D320tm143l1 SBagRSIs ahseditibs b TRVERS B Rimor cells can also

elevated in human diabetic gl onmerul oscl erosis
F%fll\l%ﬁ@%nﬁ SUPIIPStTy yuch( ¥4 seawoinopatEntsaivith (dg@8Syivertoain or breast

b 068 50 9 A IEES) ] S o1 i
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oo untite Al drald lo( ok et gmpm &Ealrreﬁll\lett(ol%ggl (1992) Science
ZSHxﬁééthseT@fsﬁl e&q@maetgisth@rmmse)vﬂmmanﬁlﬁlam yanltlbddlesﬁalted the
oneru ﬁﬁﬁ%é{ltls s has been denonstrated b

s:géolnu I%ﬁ‘g’lﬁ? h%tge lg f“fOSBP & Anicgt gpnetx(cgl@gmswtant mice
b%@dmk! S1sSibRAd )R
e s o oLt “%ﬁ?%lﬁlfzﬁ?"mgﬁ%@ i Bh P EOF-pL,
al . (Tbe 92)f011hlai effeetsaﬁl]? GB-B1 InBxtradedialafpekrixl %0@&10'11@1@@1@ been

ue formation. Neutralizing TG (31

r%\vﬁ‘lw“is{)@w%égo ?’l?lr (I RY D ipfenirmnprary lneniady ¢nhgolmmé§,

Ho@mbﬁéssalhééb?dsba%ﬁ'lhi teﬁ a@@tght lﬁlg"glﬁllll r;ll)%ﬁl’l'%'l@ ew York

interfering wt vvoun

- ppéRLiile; &Qheﬁn,gﬁt hl. §f Q&SD ReB CPm,g Uibotmohib ®es. 41 157-197) 288 Z)clude the

st}i‘rﬁﬁl%ﬁéxa 3§%i§é§%ez 15,;%1133tﬁ\t f&)%%%p L rrepél? g{' %\a{vp\ggl@lar matrix
c@ﬁﬁ@%ﬁts‘)f&lﬂ% HORARARS 2ADHIHRBA ?Y(ld)%ﬁl Sdf lllé%liﬁﬂgﬂﬁjus £0 ljargely

reduced anount of di sorgani
d@t@@@isi:d botheientradelulae aratitix s&nposzﬁliﬁ-'t}f(t&hnmgh&n and gloferular

|nbthe1$ ressi.ve thi %he arterial wall

ML s'gl | SUPHFBRhay rél gFSeﬁ’ra qugd elects ap thankidnee | e
I

RuRBDE R bl S AR Mol BBl SRR al

(1pgex I‘éldOS)ehlf. a7t @698 pnd klmbawquﬁd);ﬁﬂﬁb(h&aubhleﬁ al. (1984) J. Clin.

st.of the_ reduction in

h
I“%Fsgﬁéfg‘r“gg‘s”gﬂ%wf ar g fomisantResiologied! fsanirgs pbthodisgases. TGF-
p BRRAS BrdBisaled if Blinak ijd'bgﬁ? §l0[;1eﬁﬁ¥sa:l) ‘T‘oﬁé)?a%\r ced n%m%%etl]ly)

these vessels to 50% s ensive

(Yextarmde ek ail @99RRPocXNEE. Fmﬁddt SQ”QO 1 814- 1»81'88] PGP Pihn important
aterlestransfectedln vivo with a TGF gene,
macagtoy mythe genssis v Fangh fibrpsipon mymbslswfcanandcmvdetlh(PdEnmt al. (1990)

N G R T R R

exPérirh &ty thu@d)glofbrlobephiltislinirag %ﬁ@ﬁbeﬁ)ﬂéﬁfoﬂht@@tb@b ‘Aﬁ@serum
not as_extensive as that induced wi th PDG-- BB, l,

agaist HelPit (Barderst ali (19993 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-p1
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

wound (Shah, et al. (1992) Lancet 339:213-214). At the same time there was reduced
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Ror@3g@Ensi ve with TG- (31 transfectants. No
extracel lular matri x deposition was associated wth

FGF-1 (a secreted formof FGF) induced hyperplasia in
this gene transfer 15 pig m)o_lz%_ (Nabel (1993) Nature
362: 844-846). There are sever types of cancer where

TGF- (31 produced by the tunor may be del eterious.
arrack

VR i R RET e Y BiesP i A Repoy @lifulie WoGe, and o

tedead tmoanoddiwetdizeédAolleg@aibeg Uesition i 92 schfidsue.
G owh and Differ. 4:193-201) becane nore tunorigenic

and nEFES maydes fagtor pothemaegessireithiskeningofithy aterel wall which
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1E8R %I%?r} {111% p%]?ffl%? gﬁ glf Oggotfél gnusscieﬁg{lé daclgqumgﬂla og%}'acellular

associ a
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an ééwia et al., (1998) Prostate 37:
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el evat ed ckson
thigsadessSsite SQBAIBHY G Fe@uking daaisihe extracdllulr h@8T) d&wsition. In

Cance Res. 47:5733-5738; Daly, et al. (1990) J. Cell ]
“B}“é'tr Rig argrighgansfectoddg viva withad GF-Bi gane, TGF9Bbgersrexpgession

wWad B6REiald: gﬁﬁ%ﬁscgﬂ %}étéﬁ%eﬂg\lgf ﬁ{?tﬁﬂl %yn(lfeg‘g ?3)16 é&) %}g I(lq Rpely et al.

Bl ochem
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Eur Cancer 238:641-644) and i nduction of TG %p
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e x2S R0s TORA coREer D 88 BREeP B B defeniedes

anoxi fen

agsbcialed WithI3Y- 1Bk secleteLERNGELS mpﬁﬁ@u&a% rﬁﬂfsia in i §1e]transfer
anti bodies inhibit the growth of MDA-2 uman bre

Pigdpeds! (Nael §993) Nawye362:5d48488 (PCT) -15- mice
Art t al. (1993) J. Q| t

0% HERGE yeeey BaL bl hait WA ROF S v v wraay may be
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CHO cells transfected w th | atent S
Enflacrinelsts t5-RK) angtMEFt 7 hamahn bivesteased c¢11srtmteggaawt il (Ir993) Cell

Giige f@azg’?f{éfvg)l b3 2 6cse “a%l Rapdriseas % 3y mlpsiasigqfier
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pI asma concentrations of TG0 1 hav
with dﬁl&@aeaem; anetgstasynasl ot progadmanﬁadnzhrmasatemad admnced gastric

at [ che 1
S YA N %ﬁ?&o%ﬂ(‘? A7 00R: SGPcth Hialrig S rpger 86
141553‘43462 NinHre sl §eﬁlc@p? 1§ Egsoﬁfd{eﬁl éi%v Q(P ‘FGF
marrow transplantation are rvs
(Dickson,ct al. MSVmecsHaﬂaMaﬁS SEOMSN 84&%37—8@1 II@@I(E et a1 (1987)
Cancer Res. 47:5733-5738; Daly, et al. (1990) J. Cell Biochem. 43:199-21 1; 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 cancer (Thompson, et al. (1991) Br. J. Cancer 63:609-614). Anti

TGF-p1 antibodies inhibit the growth of MDA-231 human breast cancer cells in athymic
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Xpumhgmp@TpDrtality rate up to 50% and idiopathic
interstitial pneunonitis (40-60% of all patients).
The inplication of these findings is 1) that el evated
pl asma | evel s of TG~ (31 can ge used to identify at
risk patients and 2) that redddtion of TG~ (31 could
decrease the norbidity and nortality of these conmon
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hERAELS o ' (POREE DRSSl SR e e it sy
qotebnéd &ih anmaorest PPsRematuralIiDga el iadGvit) atHO@ I ansfected
production may represent a significant tunor escape

Ytk fateiit G H-B b gish sBewedwasreasest NKi dctizity end Bsteatsidi tsmoe growth in

Sl PRSP M Y0 AT 3T o
BTER0 fund2E rlafBd R di‘leéna%&finﬁﬁﬂfé%ﬁpﬁméssti&ﬁ nﬁ%ﬁ ?(leeférdgrb:og@éntrations

nodel with disrupted TG--(3 signaling In
Ay dbPé hate bgeadhowth tmipdicateqrovaptognbsit Falad¥aieed Broastasancer

[ 20 | L4 (Corelik d, ey g
N S AT N——
R T DO gl SRR bl huloits e Spmoy
tighiplentTti@edre at high misk fordicpytid venb@ecisiveslidehst (i1 5-50% of all patients

O T e
LIRS SEREIBAST D TANTE B 3 LM LR Ao o

cheBausednd iiduati€dati risk pad et onlip pthhtaadedtiollloy TG B EB&Ed decrease the

Wi t@‘g | ower than redi cted i mmune response based on
masrdity epshmopsality Q:fgh‘fase comaton traatinents fastbredst cagicer patients.

I mmu 168: 2247-2254). A -0
nout SRt SRt g FALSIEARAL exh -8 (RGP e potent
. H t o . . . ) . | - ]
R OSupb s, sHEstih thaf F D ploBiol T rcp B, d fihificant tumor

esappmeskiniim fosslest immutdsusedidnset Egfblidhieptdf sdetisocy&Gub-
enesis, TG (3

During the .earli t ages, of carcino 1
| P%I&Ha%f’gk‘f’ d’e}ﬂ}?&‘idgﬁﬁgl’ﬁl%?a ing %B&cég@argmgmt HfEds apatential

ol 0 TSRO BRI RIS o

O

sigealizlgdp Tegetls anchppble Of 62 8icatin®4 n&%dl%rlét'ﬁhl TEPIP & Bxpressing
tunor cells appear to escape from TG ( 3- dependent

lyginbgig timar, Bl Srorelik qndrEiavedl, (2001 hNutuee Medmineaf(€@): 1618-1122).
' ti = in th i.croenvjronnent. The d
D?"ﬁ(ﬁ%&@%@&‘?ﬁ%‘?‘%ﬁ?ﬁ?ﬁrﬁg o0 BT POl (PO BSOS have
e BRI Lt P
diffieeemsigfton asl autsimnnoiitg, clesmints aftvhich miyobérighiesd @f order to combat

nign skin l.esions, the rate of petastatic conversion
se; tﬁarttx%gn-f:}gﬁ%%fu&prw tolerized host. The immunosuppressive effects of

TGF-} have also been implicated in a subpopulation 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-B neutralizing antibody was capable of
reversing the effect in culture, indicating that TGF-B signaling inhibitors may have utility
in reversing the immune suppression present in this subset of HIV patients.

During the earliest stages of carcinogenesis, TGF-B1 can act as a potent tumor

suppressor and may mediate the actions of some chemopreventive agents. However, at
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Hridosg (P&} y increased (Cui, et al (1996) Cel
86(4):531-42). The production of TG--(31 by nmalignant
cells in primary tunors appears to increase with
advanci ng stages of tunmor progression. Studies in
many of the major epithelial Cancers suggest that the
i ncreased 10 production of TG- (3 by human cancers

Bffe o?nt%ﬁmﬁg&@uﬁJﬁfé)?h%PLﬁdeqr&uﬁggmrg% xlnglggtnaa n[eéplaf@s tumor cells

pr ogr essi on r-assocl
gppearitol escapb ErotrMOF- - @¢pgendat ighoveth islEbRIGhIiY ParalVaAtRAE appearance
and pronotes tunor progression. The effects of TG (3
Abicastiye EEiFtP ingthe mietopngrongreat.i Flvedund tinerssupprsssion/fumoa

R SR SRE P b b sl b tnggpnic system over

KPR THIR iR o%y{?‘é.ei\ﬂ’ﬂil%%@ex z nﬁl@& Fetdmbrd r@smt%nt fo

pot ent "i nhi bitor cl ona sion of activa
foymation ey besign TIGE- léﬁoﬂwﬂle rate 96 ntveamtis kowver§ion imthi liahsgenics was

th duct tatin. Ca th
drfoly seredaL A 0R] GRI BHG48) “ahdeHERdden a6 GF-B1

o BUAEIIOIELls A5 ]l o ot o
prdgacssane StlﬁheSﬂnaminytuf tHeGhajoB epithedial duncarbistigdest tiat the increased

ef fects. ,gag Eese anti cancer treatnments increase
Prgsuctign gl WRATDGANCETS OR@FE PH® FRb#IVebf late arntsduing umor

RS LB 1y RSP M B ARLA
stTfe@ive aﬁﬁarﬁagé%n\ﬂ Rbiheet tiffor ﬂr@é{‘%ﬁﬁytﬂﬁa SHLRFDGF-B R cell/cell

resi stance of tunor cells to (3 has been shown to
ap(berdl eronprimteradtionh eesuly iroa gickter pfdpentity fof mvasiolahm(bmetastasm

TSR i i Bl
sid&d #t '13”:?&6 ht ifiRibltbr GBHe BRKQ ekpgns%gl J¢ a%ﬂgﬁg% W?&% TGF-B has

nore co u0|ve to tunor progression an
also beaneshdametg énhibie tidipagluctofh bbagBoéSatinl hE€asley eepspatié molalities
a, TG-- (3. si naI transduction inhibitors is likely to

suc 38 Fadiationg ?ﬁaﬁé?%?hewh%ﬂm@ﬂd?@ethe emd@emommV@tndjTGF B in

o AT - S SB  SRG B
gldwﬂﬁﬂﬁlﬂnﬁ)&ﬁbﬂﬁcts 3k, Mhése AAGEM B rebitheits ifd¥eakOHe sk 2R hasten

3in patient in need thereof by adm nistering

th§ épf S;em?m@ﬁ qrBgrs mthsmhlanq@étgrceml and @rvasBengssl Ih thisstubion,
X: 160 PCT

4 e ROE TOF Rl il fensaustipamistt b s sHfvetive

ST OB A0 S e

m@:h,' oins syt@mxayeffecilé of rhdinttdri themby Bod eh@hothiésapy 3nd the treatment-
J] s Disease Mcrovascular Injury: Lessons from
depen nt actwatlon of TGF-P in the stroma may even be détrimental as it can make the
microenvironment more conducive to tumor progression and contributes to tissue damage
leading to fibrosis. The development of a TGF-f signal transduction inhibitors is likely

to benefit the treatment of progressed cancer alone and in combination with other

therapies.

The compounds are useful for the treatment of cancer and other disease states
influenced by TGF-§ by inhibiting TGF-p in a patient in need thereof by administering

said compound(s) to said patient. TGF-B would also be useful against atherosclerosis
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i[ﬁﬂgggﬁ@f)hﬂce: Neur ochemi stry International 2001,
39, 393-400) diseases. 5 PHARVACEUTI CAL COWVPCSI Tl ONS
The conpositions of the present invention are
therapeutically effective amoynts of the TG (3

ant agoni sts, noted above. The %bnposition may be
formulated with common 10 excipients, diluents or

GRS T 0 et i P o
R tor Revidvalioo0, Or, 18871 8) sldeA BHeilrs PULAMSEYHRY G ; W?'sesaCOray,

i ntravenous routes. The conpounds can be adm niste
T+ Bwctienatdt olg o REFrinipbblzhemets Bissdsealslicrevsstaamiagiry: Lessons from

R RSB Ol Sop T 5 B e

i nvention 15 includes adm nistration of the TG (3

~antagoni sts. T@HK%Q@WTP@RD@@M%&I‘M}E%' at ed
into formul ati ons I ch may De adm niste y the

or al ; ' . renter.al | .
0" Ao AL M A e ARG EAT g gmovns of
theTGa-fhartegdnadts, inofedbove. The Boipesified MaPhbe fodtul R¥RFRh @ommon

tabl ets, |ozenges, sublingual tablets, sachets,
cxgptratss dilugnisqriegrmery and compreped dntortabletaeardonigated elixirs or

' . i.ni fromi to 10% .

SRTIERS ol SR s SRR by b R s
ragéd Erdongrodndedaathicrndangistetedsransdip@B bed hR§be formulated as

SHRYEREI GG ArPge KEB B0 edised o, and oteril e
o .
ki AaC P arfle fhfiin Aty B EHRROL] IR SE Thy o
inpludes séminisirgnios iof iHRMEGFBnbonkRYTRETGF Sasaeestdide formulated

.form preferably each dosage unit containing from
inf, Supoudatiogs yhaslymayobe sdministased by therors and remalzautas; topically,

e of . r (N ' inistration,. o .
PRS00 51 col AR B8 A A oo,
inrthe farin efff forreixaphey iable}s, (drengQudlingsal tdDdaagechets, 64bhets, elixirs,

qbout 0.5 to about . 300 ngp/ kg per day, preferably 0.5
ETY STPRYPRY ,aeﬁ’ﬁolwlpwnFsﬁr%f@aweake? PREjAIBEZLAM hite 1y weight
. (o) . .
oR B RTchipth g AR s bt AR ATUIRL oo,
ingegtable solwtromd and bispbesiatstie physisldgioyllpaqbyiableinia, iand ttetle

ookt BrontGedine Asbe: mebab Rerewia b Ioss

ABCRHELIIS KR RY & REnpOAi il i i

adm ni st r}Zt i on gﬁﬁﬂts hergl?’ or ésﬁgg%gge%%%?é? g(r)sraggl unit form,

prefszablie eachripeagesiniiotoniaitieg tteth dbout § ri 4bouh 806 meonf abbhes to 50
X- 16038 ( PCT)

resent invention in_any.
mg it the Case ¢ parenteral or 1nhalz}/tlonmé%};umstratmn, 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, preferably 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
be administered and the choice of route of administration and therefore the above

preferred dosage range is not intended to limit the scope of the present invention in any

way.
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xjﬂﬁngmpcfprnulatlons useful for separate

admnistration of the TG-f3 antagonists w ||

normal 'y consist of at |east one conpound sel ected

fromthe conmpounds specified T rein mxed with a

carrier, or diluted by a carriér, or enclosed or

encapsul ated by an ingestible carrier in the form of
r..or. ot her. co

a ca I sachet het

SRy LR O O L AN
lﬁﬂﬁfallsi’ EtoriXist AF hiuemni oﬂ@&’orﬂﬁnﬁd%@ieht‘éd 28 Mhe 8 mbGurks spe<:1ﬁed herein
liquid material which serves as a vehicl e, exciplent

mixefanth mearner, endiluied byecartier, ap enalosed os ehepsulated bganingestible

GHATEY B Pl bR cShoplt” Mol bach. Dol T b Sy 2 isposabe

qon e BuaHB&&htaJn%u&f A batibosedildarhbPbea sSIUTL s@HEsolid or liquid

sorhit manni t ol , propylene gl ycol, I|qU|d paraffin,
m#eEd "38?1% Seﬁmsa?ﬁfawﬁ hicles S Gipient Qfyaeilium fey the eefivedhesrpeniic

sﬁbﬁér%r y(ffﬁ@lei @ﬂ the! i3 &is (ﬁaéaﬁﬁ#r@lﬁ %%?Bg glingr e)ﬁ& fh the

po yVI nyl pyrro one cet ost ear

phpdnfcceticas Ctanpttw.mns i thd;n'e&enamveﬁti(ml drerlptves pieatrese, sucrose,
of  t hegbrong,

TR0 s A0S RGBT b oS B, o
siRbAMloxGdR] %@&ﬁstaﬁﬁ%%@lﬂ@éé“%l@lﬁﬁ} sift zgé tsﬁﬂ:a p@ﬁlyvmylpyrrohdone,

nonol aur afe g [actate
cwapwwe@mb,aﬂt@c Joedfiedstatchen lgamtz&acm,mahnumlphosphate cocoa

béﬁér??ﬁhswﬁ%%i 0" PLY ORETRRAC G oY BBRFY UsRa thanain.

E m%?ﬂdﬂhﬁfs@@oﬂdx&%?ﬁh@ §61§1taﬂ PohHBuaesS 8th9f lactate, methyl and
| ets, a lubricant may be incorporated to - prevent

png&kydfgxs&@azcmw; @orrbgta@mqlﬁraée sohiten echqbindgatciirent eyl iatcohol and
h f. th bl h
e P

dizhlotbtesaiuord@BARS iTh! tﬁleas@@ﬂtﬁlbl'ém & AL ALte8ay Beihbo 6rated to
m ner al_ oil 20 Preferred pharmaceuti cal g%rns 0]

PrsveRsHeking gac bingnes éh eksingredisngst is the dies and on the punch of
t

uEABROSIA DAL ER LR ARG SR TR oA Plpacg i,

mia e i v oocfal(apml stegdtes) tlc Studthedd odn aerosol , for

i njection, ndfor oral i ngestion. 25 -19- Cains 1.
A coﬁrﬁ EB%C&PW& fsms & Hhe pregent invratipmare capsules, tablets,

suppositories, injectable solutions, creams and ointments. Especially preferred are
formulations for inhalation application, such as an aerosol, for injection, and for oral

ingestion.




Ol ~ H2N N Formula Il and the pharnmaceutically
acceptable salts thereof. 2. A pharmaceutically

accept abl e salt of

2- (6-net hyl -pyridin-2-yl)-3-[6-am do-

qui nol i n-4-yl)-5, 6-di hydro-4b-pyrrol o[ 1, 2-b] pyrazol e.

3. A conpound which is

2- (6-net hyl -pyridin-2-yl)-3-[6-am do-quinolin-4-yl)-5,

6- di hydro-4Hpyrrol o[ 1, Zlbiawrazole. 4. A

phar maceuti cal conposition conprising a conpound or a |
salt according to Caim1l, together with a

phar maAeompoadd acadiignb &thRl4ill uent, exci pient, or
carrier. 5. The conposition according to Claimi4
conprising 2-(6-nethyl-pyridin-2-yl)-3-

[ 6-am do- qui nol i n-4-yl) «5, 6pdijydro-4Hpyrrol o[ 1, 2-b] p
yrazole. 6. Use of a coppoun of Caiml or a

phar maceutically ac & '

cancer. 7. The use._d¢co 0 M 6 for the
treatment of brBallt c3 The use according to
Clainms 6 or 7 which cd : adm nistering to a
patient in need thereof™a tNerapeutically effective
anount of 2-(6-nethyl-pyridin-2-yl)- 3[6 am do-

gu;ngl in-4-yl)-5,6-di hydc(%m% gyrrolo [
: ] pyrazol e. ABST compound accordlng to
B o IR RIET e 0 )
@ancerA phammacepttaliyniccdpeabiestt dff2e6andthyaspyad NiyB I RLidio-
qu1r101m-4-)sfl§l 5% & gj%pro lﬁ?fjpylrolo[l 2-blpyrazole. _
3. A compound which is 2~(6-methyl-pyridin-2-yl)-3-[6-amido-quinolin-4-y1)-5,6-
dihydro-4H-pyrrolo[1,2-b]pyrazole.
4. A pharmaceutical composition comprising a compound or a salt according to
Claim 1, together with a pharmaceutically acceptable diluent, excipient, or carrier.
5. The composition according to Claim 4 comprising 2-(6-methyl-pyridin-2-yi)-3-
- [6-amido-quinolin-4-yl)-5,6-dihydro-4H-pyrrolo[ 1,2-b]pyrazole.
6. Use of a compound of Claim 1 or a pharmaceutically acceptable salt thereof in the

manufacture of a medicamlii_;t for the treatment of cancer.

7. The use according to Claim 6 for the treatment of breast cancer.

8. The use according to Claims 6 or 7 which comprises administering to a patient in
need thereof a therapeutically effective amount of 2-(6-methyl-pyridin-2-yl) -3-[6~amido-
quinolin-4-yl)-5,6-dihydro-4H-pyrrolo[1,2-b]pyrazole.






