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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 T SRS L YOS G v

Datynck (1994) TIBS 19:548-553 and Massague (1990} Ann. Rev. Cell Biol. 6:597-641).
The Type I and Type Il receptors 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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KhEc038 (HOmRi N and activated to phosphoryl ate
downstream si gnal i ng conponents (e.g. Snhad proteins)
toinitiate the intracellular signaling cascade. A
constitutively active type | _%_eceptor (T204D nut ant)
has been shown to effectively transduce TG (3
responses, thus X-16038 (PCT) -2 bypassing the

%Wgé slfé‘r? quﬁém%‘%c@%%éﬁ%g%?cg ﬂ]ley B’Pﬁ 1‘% decsp Coks gg') 8{/ ieser, et al. (1995)

BMBOUgH: rm994290&)| iAlgholipin Gibi DehNas HeRPDdndiaS %\eﬁ rd%ot;&eci for the
the type Il receptor, it does increase TG (3

HPf |IH|TF9‘°'PFQ¥F it %StlygéaﬂelTGE'@ém axfinatsikfon thei type II receptor making it

FRATALl Lo LR e BY oG EaperaCinils. snan) 1999) can

Map3sl prg4gndot hel i al ceI I s | ack the Type 11l receptor.
Instead endothelial cells express a structurally
r el at ¥ascplap eedathdial lcelds baskiabe |Tryp(e (IHelref:thqr &istal. endothelial cells

LI R e T

CHeen. r 37at902 B 1003 BN GhicH oﬁlls}vebﬁ@cfr@ B1 8! BeEpat t@ﬁhtﬁingﬁ affinity.
of receptors expressed in"a cell 10 and organ syste

Thys helrelatore IIO(DEIICPI of ﬂE?gTﬂ}E-ﬁ'scmﬂe:fts thHedypoofrecditd:s ekpreided in a cell
| ti-factori nal jn thway, the distributio
3BF P WHith aé*d&fo%ﬂeeh gﬂ%&%‘%@&%%ﬂ@@@%ﬂﬁ&ww factorial

s%\ﬁﬁﬁﬁbﬁﬁivﬁ?l thé %ﬁblﬁgm %ﬂht‘ﬁe %kﬁ{k&élg ;gf ;I?ﬂ: ? fg)lg:ep%dﬁgo affects

is nore limte

ply8d18gical7 idyctibhan TIiGFdlétabuu@l &f, TGEH03nd ST GF{:P3 e nhdre limited
ti ssues of nesench origin, whereas TG~ (3

(Beyaghiet mh (K53 M QJéé’ 36’57-3'1753)n®93ﬁ“ﬁfyﬁb,l e. g,na‘ GF-B3 is limited to

t1§s[21[e% E«:?Iln Iégclaspli?(%lﬁl %gm{ I(»glé% 3’&2&1 |3 Ifugq%ft:slegtn 6}11 both tissues of
nﬁ@ﬁﬁﬁﬁhﬁ%ﬂ%ﬁh&falzg%n(3l are delivered to the site of
injury by platelet granules (Assoian and Sporn (1986)
J . CROF-Bi sla maldfmtHadal te@RIne cHiEEal(f3dtissné tépaire $1igh

i es, of gvents that,  pronote healing including chenp

cqngsniatigns eET E- K Atk dglivered fledhy sidasof lnwmoby plateletrparpdes (Assoian
arfd é}f kla)%% J. Tg%xgie qﬁb g%g?-g agﬁe g[]t(ggﬂ_%fg éxplfl gtte§ frl 3er§qggﬁevents that

Cythok
pmmmnﬁg mmddihg ¢HESaki8 RELENNIGh kel REBIRs Ofn¥nocytes and
responses. TGF-(31 also stinulates the Synthesis of

fibrpblagig.candu; P&}latmqf]gfo‘@@rfp@ﬁﬁrﬂi@ cyRiires involwed inlangiogenesis, cell
Acad. .S USA 83:4167-
ORISR with By petl ind Bharmamiou e, TRBY alsge

stﬁgaggi tthgﬁgxllﬂﬁés% é%&nﬁé’@bmﬁ@ﬁatme Sbmb IRk @ObLs, ePhL (1986) 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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25 pat hophysi ol ogy of TG~ (31, TG~ (31 autoregul ates
its owmn synthesis (Kim et al. (1989) J. Biol. Chem

 264:7041-7045) . The conpounds di-8cl osed herein may

‘al so exhibit other kinase activity, such as p38
ki nase i nhibition and/gr VEGFRQ ki nase
i nhi-bition. Assays to gesfeiidilnb Ly E [ BLEGNI vity
are known in the art and one skllled in the art woul d
be able to test the 30 disclosed conpounds for such
act i vi thp.a fiuSt asSedNBEY ishrovided b NYENGLSN abdbrdin kd %nnula II:
aspect, there is provided a conmpound according t
Formula I'l: NN ONHZNI V' \ s N Forrrulall2(6
met hyl - PYMdi n- 2-y1)-3-(6 am_de_qui nolin-4-yl}5,6
di hydro 4H Pyrrol o(1,2- 10 Yl pyMappl e and the
phar maceutical ly accept abl etsafts\f hereof. In a second
aspect, there is provi ggd a phalgwm A5
acceptable salt of 2-(4 |

Ui nOLig~4-yl ) -5, 6-dih

met hyl - pyri di n-2-yfy
ydr o- 4FprrroIo(1 22§Ipyr n a third aspect,
i's

2-(6-msthy|-pyridi n- 2- N
yl)-3-(6-am do-qui nolin-4-yl)-5,6-di hydro-4H pyrrol o[ 1
, 2-b] pyrazole. In a fourth RsRakiy there is provided a
phar maceuti cal conposition conprising a conmpound or a

o et L A A Dot etz

carrier. In a fifth aspect is provided the use
2Bl 4R defi bove or a pharmaceutically
-accedﬁgﬁfe saﬁaﬁ't%?ﬁfgl? tsitherepfanuf act ure of a
medi canent for the treatnent of cancer. 3a

In a second aspect, there is provided a pharmaceutically acceptable salt of 2- -(6-
methyl-pyndm_2_y1) 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.




The conpound above is generically disclosed and
clainmed in PCT patent application PCT/US02/ 11884,
~filed 13 May 2002, which clains priority fromU. S
patent application 15 U S S3aN. 60/ 293,464, filed 24
May 2001, and incorporated herein by reference. The
above conpound has been sel ected for having a
surprisingly superior toxicology profile over the

. y UM T . : . . ot
ot 3B S Gt 2 CEH 4o, FRIGTTRE g ppticaion
POIVUSOR1 {8824, fiven] EBMEan 2002 svhictedlains privrite ffoactiS: atent application
amount of a conpound of _ Fornyla 1," f ex | e,

RN 50293164 ikt Mpy 200o apd sarmoratef, bersirdbeference. The

: : . LR bi i F 61
oS ng B bech S RRAR haine g Ul sdicop Ridoldgdprofile
ovarthscamesiinde specifidally disclosed inapphtationanted gboveThe

foll owi ng abbreviati ons are used throughout the

synthesis Schenmes and Exanples: DVF refers to

di met hyl f oryRFAGLEDT SONOFHHRNISVENTION 30
Ms refers to MESY! yI Sulr 1 ony refers

o e oY B o5 60 PO s S BnEREE oot of
Féramildl e for ekifiphes 260B1sQ6 afi Afidusk offh EinyRindAT theprescit dodntion that
to belimting in any way as to how the cenpounds

isicapdble ofdinbibitigrReFibsta owi ng schene illustrates the
R e e ¢ R |
. 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
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HONJ & THPO-~O N HO DV (A) NN N -N N nethane
sul fonyl chloride / / HO N1 Pyridine MsO-~-O N (B)
(O N norpholine DM LN,-~ON Formula I 10 -5- The
follow ng schene illustrates the preparation of the

conmpound of Formula Il. Scheme Il O Br \ sulfuric

acider / NH2 , N (A Br KNesIMe2)2 & \\+ ,\ \\ NO
/[ NH2ZN.NL HCl Br \ . \ I / (Bl (© (D) N(E) -N-N

/ catalﬁt I MO | \ \ | s2co3
e 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
N*T‘{ N=
Cs,CO,, DMF 3 \_/
5,00,
2 l AcOH
THPO.
~"o SN H,0, DMF
(A)
N.-N\ N=— N“ri Ne=
~ A\ 4 . " \_4
methane sulfonyl chioride
HO. _~ o SN Pyridine MsO ~0 N
(8) c)
morpholine
e
DMF




Br ~na\ \ / N (o) (F) ammonia -N N\ HZNO ~ ( I \
\' / N Formula 11 5 The follow ng exanples further
illustrate the preparation of the conpounds of this

i nvention as shown schematically in Schenes |I and I1.
X-16038 (PCT) -6- Exanple 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
Preparatjon_ of .

4- ( 2- py Fheifolowing peheme ilkyistpesrthe prepapagion of e dordpdohdylHeretla IT.
-3-yl)- 7-[2-(tetrahydropyran-2-yl oxy) et hoxy]

qui nol i ne Heat '

4- (2-pyridin-2-yl -5, 6-di hyd8chesmbflloyr.r ol o 1, 2- b] pyr azol
-3-yl)-quinoling/-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 detand then extract wth
chloroform Dry the organic |ayer over sodiumsulfa
and concentrate in vacuo. Puri e reacti on m Rfyye

di chl or onet hane g o

oneQ _gi lli ca C ofNENm), @} UL | i 1,
10% gt hagol ! i g~dichl o harfe to ghve the desi Ny
- subt MYT&d it éf nfdirat e as ¥ Y&l | ow @N‘ﬁﬂ% 81 1
%. MR@ES N gyd37.0 (Mrl). o &

N

€

N-N

\ Co
N Ny, .

Pd catalyst
] P anol ~ Cs,00,
MeO R
-
N
@

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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B-169380RECAD i on of
2-[4-(2-pyridin-2-yl-5,6-di hydro-4H pyrrol o[ 1, 2- b] pyra
zol -3- 20 yl)-quinolin-7-yloxy]-ethanol Heat a

sol ution of 6-

4- (2-pyridin-2-yl -5, 6-di hydro-4H pyrrol o[ 1, 2- b] pyrazol
-3-yl)- 7-[2-(tetrahydropyran-2-yl oxy) et hoxy] qui nol i ne

421 , 0.92 mmol t : t et hydr of

hater (42 1) (20 ) ?ée it bqsol vent 1M vacuo and
re‘I‘PXﬁJrahgﬁ 0351 (Zeﬁm 13 g % é%@g i -4H-
3: F eﬁ gmydro 4H
< ek b L

bi car bonat e and 0‘? Wnolmecent r at e

LN va uo The 1r’]@y due WI ] be ure enough for the
flext ErePgration -y 5 fpdihy Gy H-pysr els( 1, 2nbdpyrazol-3-yh)-
373 1 @Wﬂrah@rwmﬂaﬁmme@mm@m:@sm fonic acid
4- (2-pyridin-2-yl -5, 6-di hydro-4H 30
I%[Z:pm@pﬁyylafg@dﬂ&dyd) FHepyrrodd il [2-Hlpytagalyd-yBtdiiholin-7-0l (376

étle[‘tiﬁllf)r{? )?ﬁ%@%yﬁogatg[%qw&r%sﬁmw} aed 31(3- 2- b] pyra
e o R ORI

homrsg rQ@!iClp theirdiation &Etl‘rﬂa)urﬁted s@dlhmwhli)ndgaﬁ@ enteReact with
n.vacuo aEg( 35 recqver the residue wth

B PERE Py i B S Sesiimyl iapd cemeqiratednlvacuo. Purity
thOfbhétion RixGat BARANIRA %@ﬁccﬁﬁﬂ‘m Qhftin {gé@ﬁi &igﬂl&%ln]ie%a%ettg 10%

give the desired subtitled inter ate

nicsbanel idichlgrometons to MiSe Eftdesired Sibtitled Mtddneditd G03Gellow oil

d/f%é glz/p}n%sﬁse%@{’ﬂé?ﬁzyfﬁ)4 (2 pyri din-2-y1-5, 6-di hy

dro- 4H pyrrol o[ 1, 2- b] pyrazol -3-yl)-quinoline 5 Heat
met hanesul f oni ¢ aci d

B2-[4 [
3 py;,)%% Xﬁbﬁ“o 1{)”31)(4% r@dig i‘%gg,&]ﬁg&nﬁ{%hﬂ y%nr'dl?gﬂ mjpyrazola-

0.19 l”1e(l m) at 50 C for 4

hour Re ve (3 Eorph i ne in vacuo and then extract

the BEBQRIORA - SB PO Vb Suherdre HTanataelh blrsyazol-3-yl)-
7 \hSatr de 10 .and dr

oAy ?’é‘i’@&%o’%é‘“%‘éﬁ?éﬁ?% i 0% ipdt] i€ abeiatie
te&ebydreﬁlgm water (4:2d ) €20 m.).aRembivgtie syBlchow vaold ghd @3over the
redidue %V(%tg &lorfl)\{lcs)m%%%p%p%l ?34 %)'. OWSIS\{I: &1)6 'organExﬁ\:l\ﬁ)%eE vgith élasturated 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).




Ri-e@8dPCan of

2-(6-net hyl -pyridin-2-yl)-3-[6-am do-qui nolin-4-yl)-5,
6- di hydro-4H pyrrolo [1, 2- b]pyrazole 20 A

Preparation of 6-bronmo-4-nethyf-quinoline Stir a

sol ution of 4-brono-phenylanm ne (1 eq), in 1, 4-dioxane
and cool to approximately 12 T. Slowy add sulfuric

Bcid pre }uﬁndfh%ﬁ}n hb&h- '4“% thid) 40 5,6-dihydro-
e e e g O A 0 T

conpl et e. Evaporate t he reactl on solution to dryness

and dissolve in nethylene chloride. Adjust the

solution to pH 8 with 1 M sodi um carbonate and extract
three times with water. Chromatograph the residue on

Si 02 (70/30 hexane/ethyl acetate) to obtain the

desired subtitled internediate. M5 ES+ mle = 158. 2

(Mr1l). 30 X-16038 (PCT) -8- B. Preparation of

6- met hyl - pyri di ne- 2-carboxylic acid nethyl ester

Suspend 6-net hyl - pyri di ne-2-carboxylic acid (10 g,

72. 9 mlmethmeaﬁfdm& 2418 2- -1 - -

b} mst hapol. (10 nL), &%?ﬁ@hylé&@gﬁbrﬁrﬁgpgﬁoggz
plﬁraz -,qﬁ@p;m- aexyl- ethyl ester (87 mg, 0.19 mmol) with morpholine (1

BT PR OTLRORRRY SRR L eyt e procc
wrtmsupxapmalmommmﬁﬁﬁmme Wah the Bi@uAiS a@@%d%%ﬁiam chloride

t.er and.brin and dry over sodium sulfate. |ter
10 a{%ﬁ Ffats
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800 e SRV il SORFFIIOE Mryagemvioceive R ﬁ@ﬁmddgleaphduct as a

ski 0 [ fjexanes) to
DA G L i e v i i g
(92%, as a colorless liquid. 10 'H NWMR (CDClS) S
7.93-7.88 (m 1H), 7.75-7.7 (m 1H), 7.35-7.3 (m 1H),
4,00 (s, 3H), 2.60 (s, TXAMPLPE2eparation of

2- (6-bronmo-qui nolind-yl)-1-(6-nethyl-pyridin-2-yl)-eth
anone 15 Dissolve 6- brol?aelfhrﬁﬁbmyf qui noline (38.5 g,
15 - methy)l-pyrid$8.0-y1)-3.96 %4 nditlb-q -?\;15'9-5 G iy HOUH S Eolo[1,2-
with the dropw se addition, ]% ot assi‘um

hexanet hyl di si | azane (KN(S ae?)z (400 nt. 200 ol )
over 2 hours while keeping the

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

MS ES+ m/e = 158.2 (M+1),
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Meh@E8aPdle bel ow -65 C. Stir the resultant sol ution
at -70C for 1 hour and add a solution of

6- met hyl pyri di ne-2-carboxylic acid nmethyl ester (27.2,
180 mmol ) in 100 nL 20 dry THE, dropwi se over 15

m nutes. During the addition, the mxture will turn
fromdark red to pea-green and forma precipitate.

BliT PhGavhidilbfe- '?ﬁetl'éﬁ g§rr Qiﬁé—z-zca!il?ﬁfﬁ{ctarée({]ﬁwhpfg\évstgli- t

to warmto anbi ent ure w

hour S’Su ﬁgﬁ’d 6 S‘l%fﬁheyq] X gé ngfg%%%gl (6@” g%% ol) m met%ylene

dﬂmﬂﬁ(&oemme@amome < B (LOFLY N aflhlSmARyria
tract twice with 200 et hyl a(lcet at)e Conb)ﬁn ﬂyﬂ ine (11.6

5 4 et )ealé‘&’f{%ét@ethmqmml)ﬁaﬁ@wl@ﬂmddmydaim!rochlonde (EDC)
t b e sglids.in

QS8 AB0PSIPYE S f 5B e i i wacr

qodtbeims] andhdrpobamsatizm subpa Filtes thd 18ix068 ahd Comehfitoh dRdo.

Bgﬁ’lgh {)rew ous, et h%o acetate extracts.
twbloet G UE 81 HPDRUVaethdageratcdhexanes) fo Qitain thradssired
b | th rmethylene

s éﬂlhtéﬁé&%m%%q %%—a§'a cb%gln‘gg IYtg.l %Mhe appr op)r/i at e

chI ori de then ethy ate

"Hr R E3Clandl 7 O3+ ceingnn, D, 305177 #ACUY), YB5YL. B[, ﬂm) 400 (s, 3H),
2a0tey3M).1 . Rinse the oil down the si es of the flask

with methylene chloride then dilute with hexane while

swirling the flask to yield 38.5 g (73.8 % of the

- Gesi Péﬂ)@faﬁpmof éd 6ihrpmorquinolie-4ad)-i-(§andthyl-pyridint-2-M-ethanone

ES+ = 341 (M+l). X-16038 (PCT) -9- D. Preparation of
1-[ 2mﬁommommetm41umolmadsﬁs gemydmrawm 400 A ¥y)THF.

-one_ Stir a mxture

| C8Pft°(% 0 & it nw%fh %r&gwsse ﬁdfileomf B9 IM pytassim- 2- 1 ) -

h&tRRANNE s RS (1ON JRL YR
hydrochl ori d12§ Zoésél,ch%)i% ?‘) M@%‘ﬁfg pyFidr hﬁigqgﬁpmg the
texmgrature blebﬂipeﬁia?@l rSair tleer rediltahosolstionAd d- 7600 Br 156bug add &dd a

soflR o By rtdiag - caborie gﬁéﬁl%qrtﬂyh et (22, kB0 in 100 mL
dxghll'l@lﬁl BRpiRbver 35 h‘hﬁtﬂe@l Iyﬁln%l;thg ta?dx ot afhl-: Hu?tﬁrdeo\lvlfptum EBm dark

L ethyl acetate. nbi ne
red i pemgican and fvrmwcmcmpmub | 8tit the heixtuyelstaZ/one over 2 hours then allow

BB bt PR e b ol e o cueach
Wik 12N HCI to$HLE Raibd the pMRoBSHith séifBpdtMiiim carbonate. Decant the
solution from the solids and extract twice with 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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K-1403egRCayi on of

6- brono- 4-[ 2- (6- net hyl - pyridi n-2-yl) -5, 6-di hydro- 4H
15 pyrrol o[ 1, 2-b] pyrazol -3-yl]-quinoline To a m xture
of (1.2 eq.) ceS|un1carbonate£§nd

1-[2-(6-brono-quinolin-4-yl)-1-
(6-nmet hyl -pyridin-2-yl)- ethylldenean1no] pyrrolidin-2-

RN ol gﬁgj‘z §rrairiwﬂg£m § el PopCldo-motiugpysidip-2-v1)-
100C. Pyl P’H dark during the

reactjon. Renov e N, Ndinethyl formanmide in vacuo
Part i TH oanmfwerog% @dﬁo%t%@i Y’éT -@riacist-pyniding-yl)-ethanone

@hlsy irde mrjﬂzéﬂp hAFE- ahﬁﬁbpyﬂ%ﬂﬁftﬁﬁﬁe Hgaﬁauﬁanem {z%t%a% 20 115

rrethy ene chloride. Filter ani c so
mhpotighicat 3obient tegiperatiare Horuld), hoexlr:ut Addabaut 50 £.45A lunactivated

SRt CER P B st b P add 105 Grdicaae Tueer e
HRAGe Mrbaiita 50 gdRicd PRHO- Elﬁi@ltflceﬁhc%ﬂ%% R@ﬁ%‘j f( gﬁﬂ% %etat?

é)rem pitate by filtration to yiel
%bm@t:l@. filt,rateg and Fariceutrateinevacuoli @pﬁecasheahydoetzbnmpra:@uate by

ersh T i 333 ppo SRR A Bl iupyited ngprmegine

asaﬁﬁff@dvbiyéaﬂﬂl 3-yl]-quinoline-6-carboxylic acid

EE ester Add
6 met hyl - pyri di n-2-yl) -5, 6-di hydro- 4H py
rroIo[l 2 b]pyrazol 3-yl]-quinoline (22.7 g, 45 mmol)
FI)JIIH)( %ji%n%ff 6319d| un)‘ ?&%{egl%s;l}[)gyrgdln?z-yl)- {h)ydfa'o-gH-
bls(§V ﬁ§$ﬁﬁ PU@@H%]dlchloropalIadlun(ll)

con‘pl ex wWth X-16038 (PCT) -10- dichl oronet hane (1:1)
( 850 TR MiKtye offb? £ fesign carbonate had b1[2-(Pibagreo-ghimolin-4-yl)-1-

S O GRS RS 5 B2,

30@ndt drytN, dhdingitiygforwnbrided Giit HRNAIxHEGRNONUBUFRAQYILE - The
Al low the m xture to cool over 8 hours, recharge

mpyre gy N dasksirngdhrorneiona Remevgthe N, dinxthyifgmamide in
viubS ?’Hﬁﬁloﬁqye {)e'sﬁl‘ﬁe bOwRRR Wt v‘\% ﬁslathy-{ .dtg %g(trgft 1he

conplete In out an hour

. aguedug pctm(uiWflthtmikiuﬁ)ne]/rﬁéthﬁ@ﬂaedhlsﬂ@é/\/sﬁﬂer ﬂh@ aﬁid&lutlons

broggid@. rtition the mxture between nethyl ene
A9 Tgéﬂlcﬁt “gaﬁl&t%tﬂéth 13 Limpethyigng chlpriddsd.3 L ethyl
ac%ﬂ&’eeéﬁéﬁl POl dceRie! V"CB%E%% tﬁggéﬂr%% ?Q%&eds%ﬂd ncentrate in

nmet hyl ene chl ori de
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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& pE38gPSTh ut i on through a 300 nL silica plug and wash
with 500 nL nethylene 10 chloride, 1200 niL et hyl
acetate and 1500 nL acetone. Discard the acetone
portion. Conbine appropriate gractlons and
concentrate to yield 18.8 ¢ (é 4% of the desired
subtitled internediate as a pink powder. M5 ES+= 385

&Mﬂ%}omé!ﬁarﬁ I)%% Iﬁgl 10?4; H‘%n(tl%m 130 érllflzﬂlglaé‘nlol Plﬂce lihsz ngxh:re

ﬁlded (i1 psirambﬂﬁ-mwoxmdecatrﬁmﬂphﬁfddndayﬂr &zﬂle &vatiNidy to @ONC-over 1 hour

H%[ Iﬂt%‘“ﬁéﬁ%ﬁﬂ%ﬁ% dﬁhtgﬂnjll ‘@r%ortﬁnﬁwlé‘i siloy theomigture to
£5) o s e S S e g

ester in 60m_ anmoni a I n
Bespurd |8y I'ISQ toatbopt BBy dhgasmtion fincomfletedn alsout T dour when the

I PSI. Maintain th
R Eapliangils i hReBRecodR g Psnd R TepbomidR Pariton
the asehure mde@pmems}tehabﬂohh@(dmmn) APV HEL(] LQ %‘d@t the
Purify the residual solid on tw 12 g Redi

JGHFQUsingEfEy wih pr additipnal peities of| mﬁthylgmmw@déa@m ) Filter the

' t n C
RO R0 LSRR 2 SRRSO e
chistridly) E108 rnhledryl dectate did w(m W taRetdfX aD&cardtBe AdetdRH Iportion.

ff-white solid yields 1.104

((Tf?n col | ected (63.8%

hifigapraeRRHe Fagiam éﬂfﬂa FeRpgRrate (oyiell 3. %B@S%Méi})f the desired

s%ﬁf%ﬁé&%ﬁte{rrﬁg%ﬁ}tea;; ppounds di scl osed herein were
(3

tested ovm ng prot ocols for TG~
M&EEEHE%WM@B descri bed below in the protocol
description. TG 13 RECEPTOR | PURI FI CATI ON AND I N

VI TRO KINASE 5 REACTIONS For TG &@ Type | (RIT204D)
Grec e S eparation of @x(61pethy hpyddine3ybpt- kiqninolindlykhiSyH-
of ed&ihydrecdbibyrrole(d,Zelpyrarod

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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AAbPBPETEd from SfO insect cell lysates as briefly
descri bed below. 10 Cell pellets after 48-72 hours of
infection were lysed in lysis buffer (LB: 50 mM Tris
pH 7.5, 150 mM NaCl, 50 niM Na_lf_O.S%NP4O with freshly
added 20 nmM ( 3- nercapt oet hano}, 10 MM i m dazole, 1 nmM
PVBF, | X EDTA-free Conpl ete Protease

I nhi bj i [ Il ] ysat.es .were

ol ar | TG BIObANROR e, Sy F BT Bfipoots for TGE-
ft mhitliBorp s dédceibed belowin Mid NI call destigtionC hr omat ogr aphy
(Q agen). Chromatography Protocol: Equilibrate with 10
CV of LB, |oad sanple, wash with 10 CV RI PA buffer (50

20,1 P e AR R0 D s

0- 25% SO y u o1l oJ LLLAAL
(3-nercaptoet hanol, | M RMREOTFIORSh with 10 CV LB,
wash with 10 CV I X KB (50 nMTrrs pH 7.5, 150 nM

NaCl, 4 mMM MgCl12, 1 nM NaF, 2 nM ( 3-nercapt oet hanol),
Forr iGF-fhilivhe A(RITR64D) Beaghicest of 1X KB cont ai ni ng 200

nM | mi.d Bot h enzynes were approxjmately 90% pure
and mﬁ%ﬁﬁk@% F?&&ﬁfﬂ 8¥‘f91%'ﬁ%f¥"&rlﬂnazs dgmain gfregch reegpRipy Wasexpressed

ahd PuAfE b i : Ol jan series
[ ng?LlX KB/ 1?%%%' d(%g%%ﬁ&?gs %BEE P igér%g?éigﬂg‘ght ration

wi t h Crll IR afien 48- 72 dontseott infectiom were baet inolysis buffet @cB: 50 mM
1% AP AR 1560, e el 03T YR it Pty g 20 mM

BaherdBptbeth@ol 11 (MM imiRR26Tk] PRMVVEISES | RPPSF ARG
uantQEFt at ed using standard TCA/ BSA preci p?t at o%orgﬁltege Protease

InhibitgrRnebringergvismdetmdbper filter plates and by |iquid
ci nti l,latj on count.j.ng, on a.M cr oBet ET. X-16038
¢ bor el Bl e R b PE CorfMeS it 25 i icre brionte
paia?ca(tfanwmmarﬁ@@@m |°‘ﬁ%ﬁ’9&9¥ (Qftadse domain with
ile exRibitin

| C50 val ues <20 M g less toxicity in
vivo than structurally related conmpounds as discl osed

| n l,i cati on PCT/US02/11884 identified
h Olﬁ% brdl g’l‘char acterized by enhanced TG (3

activity" include those 5 wherein TG= (3 synthesis is

Iste l/glEglﬁgEﬁtesﬁrithh@ CVGET 1B, load RESPR wadll Witk I FRSLRIPA buffer (50
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

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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Wre6eS8PTEr- (3 | atent protein is undesirably activated
or converted to active TGF- (3 protein or wherein

TG-- (3 receptors are upregul ated or wherein the TG (3
protein shows enhanced binding to cells or

extracel lular matrix i n the | oCation of the disease.
Thus, in either case "enhanced activity" refers to

. ej bi ol I Ed vt
j‘ll_?;)é ?Z’Hg Cghﬁ@“en\g@?% (1'1{/&6%1' ril%ﬁellll ?%I'gg]'t 8&66;?%6[% \ﬁyﬂé I?@&i@%@ receptor
kinafre dorafindwiR ASes vhiave dlee;EMaSﬁﬁféi é@hﬁﬁtﬂ‘(‘% s Tt@Erc(t?' in vivo than
over prOdlIICtI on. Inhibitors of TGF-13 intracellular

%g{ ﬁ%ﬁgom ag géqcmse@ ie BEdaretent pplication PCT/US02/11884

fi v
{dleﬁtﬁigé.ai 0 OIVIaer apilt?\égls dr se fé%z ﬁgfm I C%{.‘i h-@: P dctigityeinglude those
wh&en "E(EB—@ shhihsis B REnlAbE o T G(f‘ @&tﬁréléeﬁﬁ/at "ﬁﬁqeased levels or

excessive fibrosis including 15 gl omerul onephrit
W@a;nn KOk latentmremingis aindgrimblyf aetiagtied er ﬁﬂveﬂtmriﬁtx@\IIGF B

cre cen#ILgF QO her renal conditions include )
IHP o1 EheieiB i Hp RrAsePiare arg upreavdated o wharein thay FGE:Asprotein shows

dnBRRded bilRiBSHhS !
cycl | ospor |I??ﬂo eggmt & agélolgﬁla &g& ‘ﬁ@fﬁﬁ?‘%ﬂgg’ h\fIH{%Oﬁage ehus, in
W&thsa?‘erﬂhasccuddzenﬂty hefand® quyaghdisisn whettystheBislogical activity of

13(%1';‘&4 ﬁ%@g?@?’g“g %‘;ﬁpﬁd eq[aggf‘celr??s mor phea, or
oo AEARIRE LAY LS O IS RER BRI SRR o

syndr one

IiGBidr3 oA TGV tnyrabanﬂweg@ﬁﬁ b bath%? gfeais@ﬁﬂ tr@étgfeh%sfér
an

yndr 0 i di opat hi c ul monary f1brosis
ﬁ%ﬁ? %{%E%ﬁvsﬂlssﬁﬁeﬁo jfiqailtyy ﬁhrpnmé!f@retmvgbmsandddmkﬂhey
O o W ARl SRR 2R R oxe Y S frosty including

er y enmat osus an
ghithenigheshritidiGN)esuch us piesangng peilFanaaes GRS 5RGuAs &N, Whi h

fibr tcﬁ\lylf ative characteristics 25 is rheumataid
C’éf’rsf ic %;:é repak eonegtions dududediabetiginephrapathy, renal interstitial

ﬁbfﬁfso%gf filrB&igtd %&s@&ﬁﬁ%&é%&nﬂ?&%@{g r%%‘{k?%plgggt and HIV-associated

reat t achment surger
nephrematine t Coltygan hg(s,culaaﬂﬂbaiets iaxiudepiogfassivikfsemic sclerosis,
antati.gn, and post gl aucoma

i.ntraacul | ens |
PO DRSS ClorasEiiye. AP aeub et cgonapiiC Bealic gromhca, or those
aﬁéééiiﬁtl@ﬂ Q4Gh 8fcurrafed 6@(@&5@&9%&@?@5@ Eﬁfggﬁﬂ)r@% qegﬂlﬁ& from

01 overproduction ronic
exsgsrdve TGRsB sativityascladduadadt msp)fatdr_h distieskngydrome) fdiapdihic

nore.agute 038 condi tj ons
plfpeRary Mot Bd sl polinontrt Gomhishen et Wik Autoimmune
didord6x SHicR YR SHUNAE 1&Fuld @rythematosus 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.

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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ReMioewgPCtP(4) - 329-344). Synthesis and secretion of
TGF- (31 by tunor cells can also lead to immune
suppressi on such as seen in patients with aggressive
brain or breast tunors (Arteaga, et al. (1993) J.
din. Invest. 92:2569-2576). The course of Leishmani al
5 infection in mce is drastically altered by TG--01

GBS AR BA Pede Eovc
Rt dioes): 319&4@91 9yathehfs QB &R eIeADn OF TIAIRAHIRLARSS Rlls can also

genetl cally susceptible mce. Cenetically resistant
It e UBERAsURRISTEpt Pistheas gedneins hattenisaivith rdgerdssion brgionor breast

B R SO, Boodt T Gl o s8R B R bt cisbmanial

1ﬁ&cﬁ@v uewee: [sRaeqaRaB %ltéfe)da%ﬁ'l"dl’l]?p B arkd)- Nt %FHP r(gggg) Science

| ssues in Nephrology v.23, ‘Hornones, autocoids an
PR by TCé*“dBI saa,cestaeadqghe@wmwnerdas DGgH81 camzbb&ms halted the

ﬁ&ﬁi J)$f§} 410: Roberts, al . (1988) Rec.
K © giseage 4 f@?ﬁ“‘%ﬂ}ﬂ SP?F@PEB‘&‘& Ifnﬁé- GrictiGriny resistant mice
vefarhd@usspbRAS I 2ishRfintad fafb bk gh ggnﬂlfxsu%gﬁ a¢ %*1:0@1 of

extracel lular matrix conponen nce the structure
an d flihk prefoumheffictpa TGRS 1 oh dxbrecaiubiaiatit 8epsRion have been

%L 15 detfrm ned b{) the extracellular matri X
ﬁ% (Rocemanss Ziypdehd 82 g}nl‘ﬁﬂﬂéﬁwwﬁw@ﬁ iarNephsolbgana3,
Ho'i'mbﬁesnéﬁtoéiﬂsoin'd%élﬂldh o ﬁt;s(t ¢l§\ﬁ-clﬂfl(}f191%§& 1{1&9 Yok

on the accunul nmesan

. ppAa9 b-|4(b0,| R@Ieas o al gl #3e Rt dre p il dririonie RB26. rtﬂl@IS 7-897)ahd include the

(BB B} 9 SYehis and b ihivipobofifeemedagion pt oxtraseliger matix
cdiftpdnkAt: SERRIhAdtRichlr€3hd ﬁﬁ{jaggﬁ %ﬁﬂ%@&eg Bf’ﬁﬁ?@gﬁhﬁlﬂs are largely

features of the di seases ["'eve
d@Pma@fbbb/ thn ehuamtubir asétx corgpasitmuifeiseinesangign and glomerular

vanc uro at h noto, et al., (1993) Proc.
Fa“e S%R@é ifﬁ?'Fag?bﬁs pryfgungd sﬁeﬁ?tg oarﬁhe kidney. The

adciR@I4BA bf m@?@lg?atl H{atﬂ[li] hr%é}%k@?{lﬁé %oﬁéryfoﬁ?ﬁlrtt%g(g%}?f roet al.

in a nunber of

(IRPQMéydnemint H%S@Z@S)@qdldmbem nephropa#t§®Jandr, ¢Chi. (11984) J. Clin.

Tl A SR e AP R S ormimR P o AL FRAREF g dspases. TGF-
P RRUEIS GfctiRvated lﬁgéfngﬁ Hla-ﬁgfc él%ilne(ﬂﬁg{ﬁije%m &fdv ced gl%l%%%zithy)

Nat ure 346: 371 xtrace ar*na
(Yarmhmite) et de(:l@QB)’lPro‘thQﬂll &@ﬂ Béing. 7684 {8B).( @@Fdﬁf is &tlmportant

‘Jd (1992) Nature 360:361-363). Too rruch TG- 01 | eads
medatgeithe g%rt,eéms of renglEbrosisriap insmbened anirmali modwgs (Rban,(Q m (1990)

[ nma S vvoun

ik B2 372, OKEEL 6 R0l M R e s dly RybRiterioner
experiraeritaliy m@qutgboﬁlﬁﬁldrﬁpﬁ'lt@s‘ inVeXd hdls BdldeRdnSHratbdBy antiserum

tensile strength of the 30 wound (Shah, et al. %2)
agpigpic e T-f3 §Border, 24 al) (1980) Natire 343 Ti)med bienextacellular matrix

pr(gtg‘ijlugeconn 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




10

15

20

25

30

X-10088PCPCT) - 14- angi ogene3|s reduced nunber of
macr ophages and nonocytes in the wound, and a reduced

anmount of disorgani zed col | agen fi ber deposition in
the scar tissue. TGF- (31 may ?g a factor in the
progressive thickening of the arterial wall which
results fromthe prollferatlon of smooth nuscle cells

A a9 geel L ul trix in the arter

aft &r‘q g‘%?ﬁslr%%%ganlgl op ast yacn?ﬂgagﬁs aarr@t moneGytgs - the woutd, and a
redsded anmant Erdiwiyanidy colleganefilies dehRAPMIAN thdlchr tissue.

t hi ckeni ng% and since nost of the reduction in

di amet@¥-Fil gmayike & fetosin ﬂ@@éﬂ)grmsme tl’mqumug oﬁhh erteridiavall which

i L R

eattik acﬂielaubqraﬂmbaﬂlomcbe@mdst}o nrhel diamét@ir &f tHE BsdtaPbsed artery may

re;&(? ;3 transfected in vivo with a TG--0 | gene,
Yérhy thisdhiskening and sinae mesiefdhereductinin diryadter is due to

eﬁﬁﬁ&ﬂﬁ%} Hé xﬁ{ ﬂ%‘rr i s ot&lhﬁig %%m&&%a%e po(sls\lj%féeco open

et al oc.
tose YesREle td@ﬂ%&)mpl?l‘l@' rédieity dxtemihecmtabifinti phatisk deposBion. In

not as extensive as that i nduced with PDG-- BB, but the
ugyyyred Big qrenes wanstioked jayivarwith adiGleR igvre, WGHP Tr@meq e pression

R oo R APt Bl PR Pl o

(1PBe PricaNiil Acadt BéisUSANED: 1 078910963 Y1 STH TG Fpd qhdd&@h%erplama
1993) Nature 362:844-846). There are several types of

Wéla Aelts exfeapize Frhat mdupndowite BQ%BBh@ttthmﬁam@ulmnamx was
L t
b Sl fn MOF ARl SRR i Bposiiomyas

asbclatvlivith FGIFANa BéResE fea\GEF Gmh&&eﬁ%&?gﬁa iff ?hlé‘%gne transfer
1993 Cell Gowh and Differ 193 becane

(Phahet (1993) Newses 36X 344-8d@er 20 transfecti on with
T. 31
ﬁeéﬁ’f%ééig% GO 4 Gnir o0 re LOE o d e gy ne imor may be
daaRfioR MIATH 'tyEu et pﬁwﬁe ciHcRp &aisgsféﬂfér Y BRGEL gg%)fMSl

cancer rom P., 98) Prostate

Endpcpigel b‘i-%) and MEF- bhum{m_a@ast cmmc ea:usge\rteaga@@saumjs) Cell

OB SR RerRRiSS oaPPRlcaf Salie Rito dofandan gesiigater
trad@ftior>with aWeltoB dxidski he n{ﬁ%§é PGFE % .af ?F—%%%?Z?eéﬁas[s?cmted

Cancer Res. 47:5733-57 Dal y, et a
with angieganesig m@@t@MQndBmor pidgnbsiein hmeqtrostéﬂ:Quﬁﬂ)adﬁmced gastric

R PR M 9 B e o35ty Sl e s
14@5??162%3111 bréRfchter! P48r 31@@1%0'515\% LXBEiatedtwit elel AP %bF-

(Dickson, et al. (1987) Proc. Natl. Acad. Sci. USA 84:837-841; Kasid, et al. (1987)
Cancer Res. 47:5733-5738; Daly, et al. (1990) J. Cell Biochem. 43:199-211; 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.

IS

(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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X-14038¢pCTY38: 641-644) and induction of TG (31 by
tanoxifen treatnent (Butta, et al. (1992) Cancer Res.
52:4261- 4264) has been associated with failure of
tanoxi fen 30 treatnment for breast cancer (Thonpson, et
al. (1991) Br. J. Cancer 63:6"8"—614). Anti TG-R 1
anti bodies inhibit the growth of MA-231 hunman breast

.S i .C X- 16038 -15- mce ...
r?%%ﬁggtggg’e& g ala{l_@%f}% @1)11 fﬁve% ?ﬁﬁ{é%%’?@ a treatment Wl‘.llch is
2rebhé@Dwirb 46 incréast iieqileeatatumhl 16Nerd @1l a6QVite | QOGS trhnsfected
an increase in spleen natural killer cell activity.
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sclf-antigen-expressing tumors in a 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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ant|cancer treatnents increase the risk and hasten
dependent activation of TGF-f 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-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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p&ﬂeﬁt’éfeﬂléft g o] gnﬂteétf?)ﬂgm ?S?fgtﬁﬁéxg)ﬂggp%hs?#n}%g%s intra-arterial infusion,

adm ni n-or
in the faweo) s examptee&blefsh fozengas Osﬂhﬁﬁgufaa Babidéts, a;ddsnety sdcheRdelixirs,
transdernmal |y and maybe fqrmul ated as sust ai ned

Bl SHIRCESIgRS AgRoseler HRIERES, o ExpmRles, conieiningtse T & 10% by weight
oft the 8¢ R&oth f%'dﬁ@fh @%&%ﬁ%&a@& 6% dh Haltdo eizﬂﬁ{%{a%n% positories,

i nvention i nclu m i str | on
ingaetablpovolwtions afitheuspEBi¢3 ia phm&ﬂﬂgﬁhﬁ}’ agceptablemddid, @fd sterile
to . fornul at| svvhlchma be ad ni stered_by_the

' P%F%ﬁed F O ? F@, grigs sup glgFW for making injectable solutions.

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, 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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cetostearyl al cohol, starch, nodified starches, gum
acaci a, cal cium phosphate, cocoa butter, ethoxyl ated
esters, oil of theobromm, arachis oil, alginates,
tragacanth, gelatin, syrup, nethyl cellul ose,
pol yoxyet hyl ene sorbitan nogglaurate, ethyl |actate,
nmet hyl and propyl hydroxybenzoate, sorbitan
trioleate, sorbitan sesquiol eate and ol eyl al cohol and
15 propell ants such as tri@himy ononof | uor onet hane,
di chl or odi f| uor omet hane and [
di chl orotetrafl uoroethane. In the case of tablets, a
| Wbr i cArbmpayndocordi@rie dsratudiit 0 prevent sticking and
bi ndi ng of the powdered ingredients in the dies and on
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20 Preferred pharmageuti cal \{orng of ~Lhe present
I nvention are capsuljes tabl: sup003|tor|es
i nj ectable soluhio-v phrent s. Especial |y
preferred are ermul 8 i nhal ati on
appl i cation, such as 4d ¢ , for injection, and
for oral ingestion. 25™~19-NClainms 1. A conpound
according to formula Il CNNN O1 ~ HZN N Fornul a
Il and the pharnaceutlcg&gﬁlﬁﬁceptable salts thereof.
. 2. A pharnmaceutically accepta e salt of

éﬁgggﬁﬁﬁgﬁce m5E98&§%ﬁ¥%%aﬁ; e%? rgﬁb[l 2- b]pyrazole

2. A ab;ﬂmmmbumbnlbfhcc@table salt of 2- (6~methyl-pynd1n—2-ylz—3 { -a1r511d0-

di d |
quinolig- 42‘)%@&&@{%& i 122{[1 ]Egiﬁ][zgﬁfgz O|OeqU|4n0A| "
mh ar neceshipouad wﬁmﬁn@(mn%ﬁ OFREISI-P§L33 6 SHIRE Hﬁ‘ﬂoﬁﬁ 431)-5,6-

alt according t
d1hydro-4H~py1rolo[I 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.




&Ledoggtpctpgether with a pharnaceutically acceptable
di | uent, ex0|p|ent or carrier. 5. The conposition
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2- (6-nethyl -pyridin-2-yl)-3-
[6-an1do-quinoIin-4-y|)-5,6-d?ﬂydro-4kkpyrrolo[1,2-b]p
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pharmaceutical ly acceptablqB t ereof in the

manuf acture of a medi cane treat nent of
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1, 2- b] pyrazol e. ABSHRAS smdxgectording to
formula Il Fornmula Il sceu.ically
acceptable salts t ;

cancer in a patila;'Q
of said conpound.

Formula II

and the pharmaceutically acceptable salts thereof and the method of treating cancer

in a patient in need thereof by administration of said compound.




