WO 03/ 057690 PCT/ US02/ 41252 | NDOLI NE DERI VATI VES USEFUL AS PROTEI N KI NASE
INHI BITORS 5 Field of the Invention 10 The present invention relates to
novel i ndwbiesmaerivatives useful as pharmaceuticals, troTErsozerses for
preparing the conpounds, to internedi ates useful in the preparation of the
conpounds, to pharmaceutical. conpositions conprising the conpounds, and to
the use of the conpounds as pharnaceuticals. 15 Background of the Invention
WO 96/ 40116 di scl ose that certain pyrrole substituted 2-indolinone
derivatives are receptor tyrosine kinase inhibitors useful in the
treatnment of conditions responsive to receptor tyrosine kinase inhibitors,
for exanple prolifesatiNg SESUhERFSE SHERALARS GROEEE. xAmsBr BligsTRRsconpound,
di scl osed on page 17, is 3-(2,3-dinethylpyrrol-5-yl)nethylene]-2 20

i ndol i fione, al so known as SU5416. Unfortunately, this conmpound has been
found to exhibit poor solubility in water and | ow bioavailability upon
oral and intravenous adm nistration. WO 99/61422 discl oses further pyrrole
substituted 2-indolinone derivatives as receptor tyrosine kinase
inhibitors. A preferred conmpound, disclosed as conpound 5 on 25 page 214,
is 3-[2,4-dinethyl-5-(2-o0xo0-1, 2-di hydroi ndol - 3-yl i denenet hyl ) - 1H pyrrol -3

yl ] propi onic acid, also known as S@Ggg Thi § conpound has been found to

possess superior oral activity 1V Dhas been reported to | ack

the ability of § PRt indBBndRGRAY Alvek ME&TSI e Ki nase Flt-3
Mt 407, TRespEATRR siftes Rl i | i

(Abst rre et al., Anerica Society of Henatol ogy
Meet i ng, @hhandeutidalsotd staceskiSApr BepDiteib eompourts, tpoueymediates wefud infhe

inportant target fqQr a tyrosin i nase i.nhibitar... e } for the
t r eat ment P&Paﬁé’ﬁflé’? HiFeto Hﬁ’uﬁé%g%ﬁl?aémfﬁ\%t_‘f, Cﬁgggﬁlglgn%%ogﬁtfﬁ is%}gﬂ%f AML
pati ent's lgpoRERNafiit LR HIRSES SRR plnRtudtaEl t- 3 which lead to

constitutive  tyrosine phosphorylation of FIt-3 (Levis et al., Blood, 1
August, 2001, Vol. 98. No. 3, pp 885-887). 1 WD 03/057690 PCT/ US02/ 41252

WO 01/ 60814 di scl oses pyrrole It Ut i, i none derivatives bearing
certaﬂg am do substituents dir%%?%%&kﬁfggwinghnnhe pyrrole ring as

receptor tyrosiwe d§/4ma6 didchdie bhdt @érsain pyrrole substituted 2-indolinone derivatives are

receptor tyrosine kinase inhibitors useful in the treatment of conditions responsive to
receptor tyrosine kinase inhibitors, for example proliferative disorders such as cancer. A
preferred compound, disclosed on page 17, is 3-(2,3-dimethylpyrrol-5-yl)methylene]-2-

20 indolinone, also known as SU5416. Unfortunately, this compound has been found to
exhibit poor solubility in water and low bioavailability upon oral and intravenous
administration.

WO 99/61422 discloses further pyrrole substituted 2-indolinone derivatives as

receptor tyrosine kinase inhibitors. A preferred compound, disclosed as compound 5 on

25 page214,1s 3—[2,4-dimethyl-5—(2-oxo-1,2—dihydroindol—3—ylidenemethyl)—1H—pyrrol—3—
yl]propionic acid, also known as SU6668. This compound has been found to possess
superior oral activity to SU5416, but has been reported to lack the ability of that
compound to inhibit the receptor tyrosine kinase Flt-3 (Abstract 497, Anne-Marie
O’Farrell et al., America Society of Hematology Meeting, Orlando, Florida, USA,

30 December 7-11, 2001). Fit-3 is an important target for a tyrosine kinase inhibitor,
especially for the treatment of Acute Myeloid Leukemia (AML), because about 30% of
AML patients have been found to possess mutant forms of Flt-3 which lead to constitutive
tyrosine phosphorylation of Flt-3 (Levis et al., Blood, 1 August, 2001, Vol. 98. No. 3, pp
885-887).



WD 02/ 055517 di scl oses indolinones substituted with aryl substituents at
the 4 5 position which exhibit protein kinase nodulating ability. WO

01/ 42243 wpsloewes that certain conpounds containing two @CTHSOB4¥2r ol e
substituted 2-indolinone groups covalently |inked together through the 3

position on each pyrrole by one or nore |inker groups .are al]so. useful as
receptor tyrosiie Ria9344 disalesesi nysiote suRstifaied - wdalingng derigsiives beilEseveri ty

of conditions responsi j Lhase b nbiokink Yimsand of
the recenf®iHBAHE C’l@g)%t;{tg?lﬁtgfi {rgcg@gdﬁtglg%etdﬁ%gés@%%ﬁ%?t%% igpar ggllt s,n a nged
exi sts fofnHikiers.eceptor tyrosine kinase inhibitors with diverse properties.

S f the | nvent] | e sybstituted 2-indol | derivati
bear | ny cert ai MVELPRERaN dbeer NP el o LR B of e
have ngw ?ﬁ@ﬂgﬂ%@b&ﬂﬁ}itﬁﬁ%ﬂlﬂﬂ@i&irhéﬁlﬁatﬂfg dbfggpt or  tyrosine kinases with

particul a esirable properties. Accordingly, the present invention
provi des a conpB0rd /42248 diseldses thit)certalBONKPoRRIN ONE@iniRg tWa Of Jupre BPErdlsy whi ch:

i) R represents_a drogen atom or .a..(l-AC [ X . esents
L) group: BRERERAL P andfmoRPERaB] FPVefhuR hke( bbb R 3 Aol &80
represent yfole e @e thord Ak ordups hreddli@hdesil] ag kxgproatifiosine kiamedstabitars.

(CH2)m (CH2)n-A2-(CH2)p or CH2CH20) qCH2CH2 in which ni is an integer of
from2 to 10, S¥wkthelessh imptewpofithe sgyerty qfipoadiEipnyespensive 0 f95eRfor WHONRE CcH=CH,

phenyl.ene, .bi pheny| en . Of i ¥:v4 : ' or
52 W otst AR BT Rs R iRl & REUHE KN ERRIADE Llleckd oot

- A3- NR7- Adxistsonhie fecepiob tyabsiASkiang iAMibitodeyitndeasé propeieesent s (CH2)r or
(CH2CH20), CH2CH2 in which r is an integer of from 2 to 6, sis 1, 2 or 3,
and R7 represents a hydrogen atomor a (1-4C)alkyl group; (iii) RL and R2
together with the nitrogen atom t quh&d of iRVIn¥Rioat t ached 5 represent a

pi peridi nyl group, which piperidinyl group bears a substituent of fornula
-A5-R8 at the Pymositubstintadr2-isdolitonasieriegrves bearing(certaig)cartoppmisiocdixl R8s

repr eslesnt Sgroups at the 4 position on pyrrole have now been found that are inhibitors of receptor

tyrosine kinases with particularly desirable properties.

Accordingly, the present invention provides a compound of formula (I):

CONR'R?

ey
20  in which:
) R' represents a hydrogen atom or a (1-4C)alkyl group; and R’ represents a
group of formula -A'-NRR® in which each of R® and R® independently represents a
hydrogen atom or a (1-4C)alkyl group and Al represents (CHz)m, (CHz)n-AZ—(CHZ)p or
(CH,CH,0),CH,CH, in which m is an integer of from 2 to 10, each of n and p is an
25  integer of from 1 to 6, A? is CH=CH, phenylene, biphenylene, cyclohexylene or

piperazinylene and g is 1, 2 or 3;



piperidin-4-yl; or (iv) R and R2 together with the nitrogen atomto which
they are attached represent a pyrrolidinyl, piperidinyl or norpholino
group; amdolB/0RBIand R4 each independently represents a hpdragen4sa@snm a
hal ogen atom a (1-4C)al kyl group, a (1-4C)al koxy group, a phenyl group
which is unsubstitut ed %) substituted,by ong or tw substituents selected
i ndependent | y fif)oRd anhBf tngethenreprasens -Af- G}alllkwhlfélre@@boﬁﬁda‘&if‘ 1- 4C) al koxy

roup, a gro of forrrul

gRllNF R12) pondenty SPER %Effér %ﬁ&%ﬁ@%@%ﬂ %b%q&g‘élr‘ Deger pf from 1 a 15

R15N( R16 lsn Mok 8 hariae &afls drlBorarnd a RI-BChal ogent |

reprfasen% g:(t(gb Sgl ?3.| K grgglfgsor z%:)dﬁg%]y groua%i hkl??un u?s%/itut ed or

substituted by(gh& cﬂndtlédogeéﬁﬂié’flm%ﬁftgo%’éﬁt@& E’d‘%i11 éﬁ@hﬂéﬁ’&t@ rom a

haI ogepn a k0¥ ach of
T Gt A B S

( 1- 4C) al kyAS-gF aLthe 4aia>sm1bnampwachm& eapiréseats (4@ akeylensand Rajepresdnds eof .

Conmpounds of fnogu a (1) have been found to be potent and sel ective
i nhi bi t or #16Fdingh & 8F nore of the receptor tyrosine ki nases PDGFR

(pl atel et-deriyeq l@ra‘?M'tlﬁ t&?e@ﬁé?r\ﬁnh th@niﬁ‘otgen WMiolHi3 vivials el ate @nciddel i al

growth factor) and FIt-3 in whole cell assays. The i nvention al so provides
conpounds r@p‘resfeotra’rwreol(dlla)l pipgrgligyl ONmePfFthp goup a3d wherein R is hydrogen,

t hyl thyhk: 576
e mBout i cal R aad RECPIAISHERAh bt diiideendfort o halpgen atomea |

phar rraceut(l_qualpﬁw , hi(0AC) QRGP ¢group @ pheayigpoupnehicbis disebititeddr on or a
pharmaceutical | y-acceptabl e salt thereof and a %har macelﬂaiocal llé{q accept abl e

carrier. SubshitEedibY PRmOr HHOSUPSHIBFR!S wectddiiensadentiydtam g hghogeh 491 g a
AP L L s i L S
conpound @f férfmld RUN@R? 081(0),-, a group of formula RBCONR ) or a group of formula
15 RPN(R'®)C(O)- in which each of R%, R"", R"? and R" independently represents a
(1-4C)alkyl group or a phenyl group which is unsubstituted or substituted by one or two
substituents selected independently from a halogen atom, a (1-4C)alkyl group and a
(1-4C)alkoxy group, and each of R R'2 R"“andR'® independently represents a
hydrogen atom or a (1-4C)alkyl group;
20 or a pharmaceutically-acceptable salt thereof.
Compounds of formula (I) have been found to be potent and selective inhibitors of
one or more of the receptor tyrosine kinases PDGFR (platelet-derived growth factor),
c-Kit, VEGFR (vascular endothelial growth factor) and Flt-3 in whole cell assays.

The invention also provides compounds of formula (Ia):

25

(Ia)
wherein R is hydrogen, methyl, or ethyl;



Further, the invention provides a conpound of the invention as descri bed
herein for use in nedical therapy, as well as the use of a conpound of the
i nvent i orwDr3psmod0 nmanufacture of a fornulation or nedi caeeniSot/en2streati ng
a disease or condition responsive to a tyrosine kinase inhibitor. Detailed
Description The present invention provides novel pyrrole substituted
2-indol i ne deréneatliavasceutiBaliyhiceeptalle saltitheteof-ut ed at the 4 position of the

I [ it h, b i doet.hyl J s iy '
Byt and o ky e euRR R e RS e ORI fopdind | P

nanes of §RRE|dvksidH QUPSharusdutiaslyeidayptablesilyihervef apt @ phdrmapeutisgilene,
butyl or butylene, signify unbranched groups or radicals, unless indicated

ot her wi seaccepislle 2axrigs prop-2-yl . Exanpl es of al kyl groups are nethyl,
ethyl,, propyl, pa[gﬁgi'o%' Mlle’infégﬁgggilj%}i es A B 88 &hingd lakvh &R SHsPOREvAD

met hyl'ene, eth propy utyl ene. The term hal ogen at om i ncl udes
f I uori ne, tyedbirriinge antdbissrothenmeethdheorhmising adneinipeingite apaijerd iif eeedidfe anount "
refers to an anpbunt_sufficient to effect h{eeat nt when adm nistered to a
patient | tieaiwerf asrelfeclyg ABAENL 058 Gﬂ’i‘@’c’&]@&ﬂf r‘%‘éﬁ@ﬂt " as used herein refers

to the treat Ffeﬁlfmﬁls]fr, e %Lv%ﬁﬁéﬁpﬁfvidé’@gic%boumm irf98nfich 4 qeadribedteresich as a
mammal (particularly a human), and i ncl udes: (a)ré&reventl ng the di sease or
A

nedi cal cfodis¢ inomedicalitharegyy s el as theause of peomA fithe tveRiioRdAtheof a

patient; (b) aneliorating, t.he di sease qr i.cal ¢ j i ;
el i i Hat i éﬂ?ﬂ Cté%%fir%ﬁ?fmg’@h?‘éﬁ’f R ERE R o iR S84 & flduibn fesponsive
in a pati g iyrdsine IGHRRMEBIAY the di sease or medical condition, i.e.,
slowing or arresting the developnent of the disease or nedical condition

in a patient; or (d) alleviating the synptons of the disease or nedical

condition in a patient. 4 WO OSIﬁé;i{%ﬁq)égg[ét%OZIMZSZ The term

"phar maceutical | y-accept abl e sal a salt prepared froma base or
aci d which i s gFaeepiaklipvdntibn pevides sibveltdyoole bstitpetiZemdolinp dehivagves mamal .
Such salts  can be derived from.phar ceuti][cea%jgy-. cceEt abl.g e!tllilﬁl‘ gani c or

organil® asihinh arsaphsgtuied atBei4 PPYHOHRLIRRYEGE! IW'@Z%EE {6 ™aci ds i ncl ude

aceti c, S nagpgsul fonic, benzoic, canphosulfonic, citric, ethanesulfonic,
fumaric, gluconic, glutamc, hydrobrom c, hydrochloric, lactic, maleic,
mal i c, mandel i &s used hemis teftemiscalkyl and alkylene refer to a branched or unbranched

group. However, the names of specific groups, such as ethyl, ethylene, propyl, propylene,
butyl or butylene, signify unbranched groups or radicals, unless indicated otherwise, such
20  as prop-2-yl. Examples of alkyl groups are methyl, ethyl, propyl, prop-2-yl, and butyl.
Examples of alkylene groups are methylene, ethylene, propylene and butylene.
The term halogen atom includes fluorine, chlorine and bromine.
The term “therapeutically effective amount” refers to an amount sufficient to
effect treatment when administered to a patient in need of treatment.
25 The term “treatment” as used herein refers to the treatment of a disease or medical
condition in a patient, such as a mammal (particularly a human), and includes:
(a) preventing the disease or medical condition from occurring, i.e.,
prophylactic treatment of a patient;
(b) ameliorating the disease or medical condition, i.e., eliminating or causing
30 regression of the disease or medical condition in a patient;
(c) suppressing the disease or medical condition, i.e., slowing or arresting the
development of the disease or medical condition in a patient; or

(d) alleviating the symptoms of the disease or medical condition in a patient.



mucic, nitric, pantothenic, phosphoric, succinic, sulfuric, tartaric,

p-tol uenesul fonic, xinafoic (1-hydroxy-2-naphthoic acid) and the Iike.

Par ti cul awbysfpsmberred are salts derived fromfumaric, hpdratsomm2s?
hydrochloric, acetic, sulfuric, phosphoric, 10 methanesulfonic,

p-tol uenesul fonic, xinafoic, tartaric, citric, malic, nalei succi nic, and
benzoi ¢ aci ds. Tianerprphemacehticaliy-gecsnisblstsals oresers s sk PEEBATRAIITAT3 §25F s t hat

i n which resen ah

Socecnee 6l b PREERON B LSRR P el g
i ndependegi)

Fepr esentés'gn(%—%ﬁ?f&?%% aﬁnaéleﬁutal z&gqnat&é mmgamcaox(ol:gdtﬁz) am&zllm g[]mr:ﬂ 2ngnAl

i nteger of frobal deélVi@ffoéhE,W@Fceﬁg%B’ %‘C‘?Fga ?\a 18?1’(“@ Fafﬁtmf rom1l to 6, A2
|5 RO Labenl anR RDREIALERRRAE, AEXKRRE MonicPhRRGRZ b be and s

er represent - - in which each of
A3 and A4gla€h1m16d@|dedshiemid hyd'[red’ﬂeﬁeriacmc( nﬁalz)or, mhc(r@mzi@m(gl@t@m@}qﬁom% which r
is an integer of from a hydrogen

at om or amugic4efrig, P?FtobtfeB{?pPhQ?Pﬁ?rﬂq IS‘)‘dCﬁTC éHHu%%?%%etﬁé@Bé\n&E ﬁﬁélﬁe ni trogen

atom to whi ekt hey &8y alnhAnAsE aciis BAEEHR Mke 2 PRitRENH( ipfafbrrgf @upaltsahi ch
pi peridi nyﬁ grlo{}p ea)r‘?ys a gﬁtbslt |atCuZnt of 1fgrrml a glg%mg{ tﬁe 4 position,

IC(r)] whi ch Aérivedframs hariq, hydioproinkig, @d@@@lcmeﬂ@mﬁggﬁtglog@oﬁppe“ di n-4-yl .
mpoypds bﬁ1 g%tlﬁéﬁ} t9 gl:ﬁﬁn%g]?%rﬁc rgafg bt%ﬂa%&’%ltﬂ{: %Blyﬁﬁ?elp%ﬁ&lﬁlg%ﬂ to

exhi btt gB6G'%S Sorption on oral
adm ni st rg@ﬂzggbachdg th| S sub-group of corrpounds preferably (i) Rl

represents a hydrogen atomor a (1-4C)alk ro d R2 re t
group of f or nuiCae praferrb - grﬁ“ﬂvﬁ%%“%@ﬁsy 7 ];n(@ ??g‘afﬁ‘d@é]@ﬁdeﬁtelnys @ %

represents a 0 2

Py exd) AN BB BT a%édﬂaa%@r%m&kﬂwﬁ‘%ﬂ% RS o
To [1 gg] i2 to %ﬂdeﬁrﬁ)e&agﬂ%ﬁﬁ I -A -Nﬂaléf)m whiah eaahnflf end ®° ifdepemdently represaptsias CH=CH,

pi per é%l nhydwesn gam ‘ér?o(lcﬁq)éﬁi’ﬂ gr?u Pnch %eﬁtéyég?)ﬁgm%égﬁk%fne ?lrl )

RL and R2 #gﬁg@ﬁ CHzeHG @fhlch%gishﬁﬁnt‘é er dfffroMID &6 1€,aabh 6f n &R pichnA4
i ndepende épresents )r or (CHZCH20Q) SCH2CHZ2 in which r is an

i nt eger ofintbgaymr fidnt btwo, 3 m@kaH, @enﬂenﬁaﬁ@fﬁqylﬁ%ﬁp%@@bﬁ%le&e Rydr ogen atom
or a (1- 4Cp)1p6113|razynylé’:llr Ou% q1s 1 2o0r3;
(i) R' and R? together represent -A’-NR’-A% in which each of A* and A
20  independently represents (CHy); or (CH,CH,0);CH,CH in which r is an integer of from
2106, sis 1,2 or 3, and R” represents a hydrogen atom or a (1-4C)alkyl group; or
(iii) R' and R? together with the nitrogen atom to which they are attached
represent a piperidinyl group, which piperidinyl group bears a substituent of formula
-A>-R® at the 4 position, in which A’ represents (1-4C)alkylene and R® represents
25  piperidin-4-yl.
Compounds belonging to the above preferred sub-group have been found to
exhibit good solubility in water and good absorption on oral administration.
In this sub-group of compounds, preferably
(i) R! represents a hydrogen atom or a (1-4C)alkyl group; and R’ represents a
30  group of formula _A-NR’R® in which each of R® and R® independently represents a
hydrogen atom or a (1-4C)alkyl group and Al represents (CHo)m, (CHz)n-AZ—(CHz)p or
(CH,CH,0)CH,CH, in which m is an integer of from 2 to 10, each of 7 and p is an
integer of from 1 to 6, A? is CH=CH, phenyl-1,3-ene, phenyl-1,4-ene, biphenyl-2,2’-ene,
cyclohex-1,3-ylene or piperazin-1,4-ylene and q is 1, 2 or 3;
5



(iii) R and R2 together with the nitrogen atomto which they are attached
5 represent a piperidinyl group, which piperidinyl group bears a

subst it uewD 000576y nul a - A5-R8 at the 4 position, in whiclRCAREISOBEPRESENt S
(1-4C) al kyl ene and R8 represents piperidin-4-yl. Preferably (i) Rl
represents a nmethyl group; and R2 repr sen,ts a group of fornula,-Al-NRSR6
10 i n whi ch R5(ieRt esdaRf gathhyeprgert - ? m@@@%ﬁh@fé ard Ay | group and

o S B AR ) AT AT it s

phenyl - | e, i<Ah p
plperaz|n§}@8 i?gthggdémﬂRQ@?ﬁ&ﬁﬁpbﬁﬂﬂbgmﬂmamxﬁﬁQl4Cyﬂkﬁhgumipﬁ yl ene or

, : Rl and h
- A3- NR7- Ad- |n(lmltraréd%zﬁogﬁthmwgh@emr%snﬁ Eb‘%ﬁ'éhttlﬂ?y gﬁ%@éﬂ[ ng (éls—l(za;] ?

or ( CH20 1

and R r epsentsrenafdab st BPetdthuhuicr{ PISRULR Bfamlle L O d
R2 t oget hes’-Rf bhtht Aepositionp@ehiet Aﬁrémests¢h4ﬂ)adkzylameearahR8;i®pESﬁnt9f epresent a
pi peri di nyl grou whi ch piperidinyl group bears a substituent of fornula
- A5- R8 at Pinead H- dbltlon in which A5 represents propyl ene and R8
represents 20 @hﬁ%&bg’” 4-yl. More preferably, (i) R represents a nethyl
group; and R2 represents a group of fornmuJa -Al-NRSR6 in which RS

E(e:EIrZ )esents a hmr]bbepreadmbm niRéiyt erupsEdtR’ rapiveants d Sighp apfarmylanA’ Tl\é%rResents
wn oh Th aqeidre g adin ivdierhiesdn  aepisstrSh afgi! pipRg X ekt 11

phenyl - 1, 4cg0e, (@HBn esﬂy(bﬂg %ﬁ@ﬂ@CHgog@Hh@Hgm wﬂucB-nyisementeg@I'ﬂfmnAZ{c( CH2) p
in which n an are each é’ perazin-1,4-y

( ?&24 %43 O)Nq@%-tig{)@;mndm ig i 0g2i é B C&I @H lehq'nyl R3- e&ﬁopfmylr QS&%@W@& esent
CH2CH3 -
- (CH2) 2-N % C:i/"IO]“S£ 9@1%%%@@%6% el dope i %1)2%46;8’) CHZCH)Z- ( CI(;er) (2| i)
rRé ?ggeg t oget(i”l)erR \ghmlzttdsgetmwpomm AtaiRt-A mxﬁhchmy odid and ¥dched
of 'T onful dndeasodaientbientt (CBBkiof [OReC IR et Tid BediaaRef ifihe ana
R8 represenhs, QESO?BM“aBa‘k% re@nd Q7GR BET( LECRAAA B8%p; 6 par ti cul arly

preferred sub- group o s isthat in which Rl represents a
(i) R! and R together with the nitrogen atom to which they are attached

represent a piperidinyl group, which piperidinyl group bears a substituent of formula
-A>-R® at the 4 position, in which A’ represents propylene and R® represents
20  piperidin-4-yl.

More preferably,

(i) R'represents a methyl group; and R*represents a group of formula -Al-NR’R®
in which R’ represents a hydrogen atom, RS represents a methyl group and Al represents
(CH2)m, in whichm is 2, 3,4, 5, 6,7, 8,9 or 10; (CHz)n-AZ-(CHz)p in which n and p are

25  each 1 and A? is CH=CH, phenyl-1,3-ene, phenyl-1,4-ene, biphenyl-2,2’-ene or cyclohex-
1,3-ylene; (CHy)n-A%-(CHy), in which 7 and p are each 2 and A% is piperazin-1,4-ylene; or
(CH2CH,0)qCH,CH, in which g is 2 or 3;

(i) R! and R? together represent -(CHy),-NH-(CHz)2-, -(CHz)2-N(CHs)-(CHa)o-,

~(CH_)2-N(CH,CH3)-(CHy)z-, -(CHz)2-NH-(CHy)3-, or
30 -(CH,CH,0),CH,CH,-NH-(CH,CH>0)CH,CH,-; or

(iii) R' and R? together with the nitrogen atom to which they are attached represent

a piperidinyl group, which piperidinyl group bears a substituent of formula -A°-R® at the 4

position, in which A’ represents propylene and R® represents piperidin-4-yl.



met hyl group and R2 represents a group of forrmula -Al-NR 5R6 in which RS
represents a hydrogen atom R6 represents a nethyl group and Al represents
(CH2) m orwO@BIRs6P-CH CH2, in which mis an integer of fro®CZ/usSo2/é1255
Conmpounds bel onging to this sub-group have been found to exhibit
particularly good potency as inhibitors of one or nore of t{he above
receptor t y r os Arparticuarkeprefened lsitbrgraup oF §QII§P@1FQ§1§ ps thay léf"élilﬁlbﬁyf‘?&ffes?’étﬁ Pesent s

CH 2)"" e
E epr e?sent §e @%Ofp(a&gl% C§e%?se&fﬁfwu£ fO S rl)z:érll gGBF ('31 ISTIE{)%? é;He?édX a'rNe

conpounds hidkodH APmAR® EgiEsente atBdtBHYSup andnbt fepresaref@edr sub- group of
conpounds is that in which R and R2 torozt her regresent -A3-NR7-A4- in
whi ch eac KHyCHsCEREHa4 in Whigh peldeiieger (CH2)r or (CH2CH20) SCH2CH2

in whighr is %n{dj{g elaﬁglﬁg %’T%ls%ulg %I'(ﬁlig k%%ibéed Buid tolexibiBparBéiflar’

represents a h om-or group. 15 Conpounds bel ongi ng
to this slgbecgp@tmm:mnehmjtm obeeqof marechfttiee é)ONf: dceptop Biredieekiagsey. good

potency. In this sub-group, pref Rl _and get ) t.

- (CH2) 2- NR7- ( CipiBIn this sub- 6@95) Ee%ﬁé?’th éHESI%eS"*méF% LAy ?ﬁg %@Sﬁ% in

7- (CH2) 2- mgg% 93‘4 part| cul ar values for R7 are hydrogen, nethyl,

et hyl, propy pr op- 2- 20 and bUt(%/ié}) Conmpounds in which R7 represents
B

hydr ogen are e@xﬂ)@clpaetfblyibb’rfé rspresents ( @HﬁgoﬁgHﬁézW@Z exanpl es of

particyl ar val yes ar mn rine, chlorine or
br omi ng, espec:tgP‘?Cg}aIE'erﬁféng rezqunpoﬁ dsalP %@?% lr&%&g%tg cjm::t hyl; for a
(1-4C) al koxy gribher f&@étysubfglbu;aﬁfwnmduaﬁsi‘smhaidn or subst| tuted phenyl

group: phenyl;  for , R10, R12 and 4 et hy ior R9, R', R13
and RL5: ngu@b@eﬁnd Bn@gS@elf@Pfeéeféréub\n%fAf"d?Wuﬁ‘ E{%) }I{l&% CH3C( O) NH-

and CoHECLOM %&dengy&gﬁrége%g@gfo%@% %@Hg@l@%%ﬁ@m; 1SYanrlﬁﬂé ettt &

hydr ogen a ) re preferably
R3 and R4 xadhandsspeadent hnd R mpresst&ma by&oggtdatogmﬁ ae(tld%ﬁ)alkmkﬁfhél? preferred

group %f corrpounocgpo%fndg élgrlfé1gg | ?hls su gro rg)ﬁ)ave a?so beer\{\@ounﬁ 'to exhibit

particularly good potency.
In this sub-group, preferably R! and R? together represent -(CHz)z-NR7-(CH2)2- or
-(CHa),-NR-(CH,)s-, especially -(CHy)»-NR7~(CHp)y-.
Examples of particular values for R’ are hydrogen, methyl, ethyl, propyl, prop-2-yl
20  and butyl.
Compounds in which R’ represents hydrogen are especially preferred.
Referring to R3and RY, examples of particular values are:
hydrogen;
for a halogen atom: fluorine, chlorine or bromine, especially bromine;
25 for a (1-4C)alkyl group: methyl;
for a (1-4C)alkoxy group: methoxy;
for an unsubstituted or substituted phenyl group: phenyl;
for R®, R'%, R'? and R'*: methyl or phenyl;
for R®, R'!, R!® and R'*: hydrogen; and
30 for a group of formula R'2C(O)N(R")-: CH3C(O)NH- and C¢HsC(O)NH-.
Preferably R? and R* each independently represents a hydrogen atom, a bromine
atom, CH;C(O)NH-, or CsHsC(O)NH-. More preferably R? and R* each independently
represents a hydrogen atom.

Another preferred group of compounds of formula (I) are compounds in which:

7



7 WD 03/057690 PCT/ US02/41252 (i) R represents a nethyl group and R2
represents a group of formula -A" -NHCH3 in which A" represents (CH),,,,
CH2 CH=CHGOMD, 0305%89phenyl| ene- CH2, or CH2-cycl ohexyl ene- CH2 pCirrusetidieR2 in i s
an integer of from2 to 8; or (ii) RL and R2 together represent

- (CH2) 2- NH (CH2) 2-, -(CI-lZ)Z-N(CI—B)-(CI—lZé;-, 5 - (CH2) 2- N(CH2CH3) - (CH2) 2- or
- (CH2) 2- NH- ( CHQ) R':repmstnR® mnathyReroup enéRG represaeip argaeiti 9RfoRydR ogen.

Conpounds of above ,sub-grou b 0 0 hihi i gl arly
dood " pot dhcyHaT BT Br SEBReBA L HP o A Has oty e taRe T8 2 Y
parti cul arH,$Y6lBhe:GAHRAUAL Sn haicd /4l ermniatepat sfdrdr30o 8abes for i nhibition of
the VEGFR tyrosine kinase of 10 less than 1 Min the dﬁ{i}%&g&lﬁl gdcg{ Ca2+
FLI PR or i mmun6prRcapd Ratagethenepmyeni cteHppddH-(GERBw. ( 5 Pefdtrad
sub- group olqgﬁl W Nt F OME_ gr.pup are conpounds in which:
(1) Rléjr ei@%lsz&ht az%&gmjdr%g%ﬁ%qﬁg @g%?%’s%ﬁts a group of formula 15
-A' - NHCH3 i n WRF ahd R* afeaprle irlapende@HPhydrogenCH2 CH=CHCH2, or
CH2- (1, 4- phenylene)- CH2 jn which inig 2 or 3: 0O i1).R __an t aget her
repr (es ent o ( CI&@PE’-PI)QIPPQSG%ZI)”“? above 8 @5%‘1’%@@—@?@%@1@4 5’( it pan"i‘cu(ilarﬁrzgoo%g
- (CH2) 2- %Qé@&@iﬁléi@l‘t@%%‘f oRE of S22ttt stk FinaséD TRQUARSIBSUENTI Ng tO
erred s

this nore“pre -group of conpounds have 20 denonstrated | C50 val ues
for i nhi btbmpouri hbwt derbdrstrvEGI R anthcphErmhibiiopif tee XEGERdyrosipe kings of han 1

Min the intracellular,  Ca2+ FL| PR @r_i nopreci pitation assa >scri bed
bel owlO A fes thag i M ip tftﬁlélﬁé?ﬁ”@iff gﬁb-la-]r%r ‘5"%‘6‘9@8&%’&&“‘8& asF%Yr%ﬁfgrg&%l) are
conpounds formula (la): OON, R N 25 (la) wherein R is hydrogen,

f
met hyl , oPglg'ENhyl , and pharmaceutically-acceptable salts thereof. 8
A more preferred sub-group of compounds within the above sub-group are

compounds in which:
(i) R! represents a methyl group and R? represents a group of formula
15 —AI-NHCH3 in which A' represents (CHy)m, CH,CH=CHCHp, or CH,-(1,4-phenylene)-
CH, in which m is 2 or 3; or
(ii) R' and R? together represent —(CHz),-NH-(CHa)z-, -(CHz)2-N(CH3)-(CHa)2-
~(CHa),-N(CH,CH)-(CHy),- or ~(CHz)2-NH-(CHy)s-.
Compounds belonging to this more preferred sub-group of compounds have
20  demonstrated ICsq values for inhibition of both the VEGFR and PDGFR tyrosine kinases
of less than 1 uM in the intracellular Ca®" FLIPR or immunoprecipitation assay described
below.
A particularly preferred sub-group of compounds of formula (I) are compounds of

formula (Ia):

25
(Ia)
wherein R is hydrogen, methyl, or ethyl, and pharmaceutically-acceptable salts thereof.



WD 03/ 057690 PCT/ US02/ 41252 Conpounds of fornula (la) that may be given
speci al nention are:

3-[ 3, 5- diwetohpszede ( 3- oxo- 3- pi per azi n- 1-yl propyl ) - 1H pyr r olP€ZAushmeiy | ene] - 1
, 3- di hydr oi ndol - 2- one and

3-[3, 5-di net hyl - 4-[ 3- oxo- 3- (4-et hyl ) pi perazin-1-ylpropyl]-1 Hpyrrol-2- 5
yl met hyl ene] - 1C8mgoimddrofifordnila daytha mEsiregived $pecpt weptioedei s the conpound
3-[3,5-d|nethyl-4-(3-oxoL%-ﬁigerazin-L- 1-2-vimeth 1.3
yIpropyl)-;k#p%ﬂ?éﬁh@@§W' 18 8ﬁ%$P??§Pdfﬂ98F@PH§8PWEQ6ﬁgﬁxgﬁgﬂm} -

phar maceugicalliol-a6meRh@bl € sal ts thereof. This conpound has been found to
be a highly”potent and selective inhibitor of PDGFR, c-Kit, VEG-R and
FIt-3. It has A[36-dimethyl-budoxod-Uasteylmipangpr 1sBpopyli Py %At er and to

possess excel.l ent o) en_adm ni stered orally to rats. Anoth
conpound gkm¥%ﬁﬂﬁl39%&@9@ﬁg{Oﬁg§mﬁe gi ven speci al ne%tion IS 3-[3?2- °
& et hy: - 421- ( |3 E?{Sﬁt%‘llb@ﬁ’@'@ﬂrl' %teirsggdhmﬂpd ophg Ble[md-aimbthyl-4-(3-oxo-3-piperazin-1-
pyrrol -2-yl me ene] - - di roindaol-2-one. 15 T f
Ior mul a (ylp]f@(y@-l rxpﬂ%@imﬁéﬂsﬂ rl,wm&%léh%r}meaﬂﬂﬁi‘%%ﬁggﬁ@? *the
r eat ment I I L : i ch
ot ude, - BePapR splifThRlcol T BRAHET S KEEh RRa RS B G BATE ELET | ung

cancer, pseésdtﬁzﬁenlﬁbilmejf,Pm,roeKitt‘éEGﬁ?Radnd Habckhas blsehesn fouptrhaydd brai n
cancer, and_ other, proliferative disorders,,such as.re NOSI
corrpo%dsh%ﬁf"%‘lﬁ%gﬂbwﬁ?é? toiH?S§eé§?’?‘ieﬁ?rfs[ﬁasqrﬂtéorb¥v8% %}I%]Tn Széo?c} %r-gpgﬁ%r s. 20
Accordi ng 40 another aspect, the present invention provides a process for
the preparation of a conpound of formula (1), which conprises faé reacting
a conpound of Paopther eorapeundaddmmup @) thrgmey Ra gives spcial meien iS3s[Her i vat i ve

thereof , g‘&éeg]z}%—éﬁ@B}?ou-quo%cop{p%ga%xl—?—yiﬂr!)ﬁﬁ)-lﬁW-Z(M&thy%nm,QB/ 057690

PCT/ US02/
dihydroindol-2-one.

15 The compounds of formula (I) are useful as receptor tyrosine kinase inhibitors for
the treatment of proliferative disorders, such as forms of cancer which include, but are not
limited to acute myeloid leukemia, small cell lung cancer, prostate cancer, gastrointestinal
cancer, breast cancer and brain cancer, and other proliferative disorders, such as
restenosis. The compounds may also be useful in restricting the growth of solid tumors.

20 According to another aspect, the present invention provides a process for the
preparation of a compound of formula (I), which comprises

(a) reacting a compound of formula (I)

COOH
i N
O
R N
R*
(I
25  or a reactive derivative thereof, with a compound of formula (IIT)
HNR'R?
(11D

9



or a salt thereof, in which Rl, R2, R3 and R4 are as defined herei nabove,
or (b) for a conpound of formula (1) in which R5 or R7 represents a

hydr ogen wbmajs7eskepr ot ecti ng a conpound of fornula (1V) CeNRIBRZ#2SN O R3
R4 5 (1V) in which Rla and R 2a are as defined herei nabove for Rl and R2,
except in that RS or R is replaced with a group R5a or R7a respectively,
in whi ch & Halaneaedl?n which R'eRf, & end R’ are asalefined heroinebevengr gr oup, and R3
and R4 are as defjned hereinghove; follo sifa

phar maceut i cal (b)-f8E8 epnBYnd ddpimyla @Hﬁ%ﬂﬁﬁg&* PR FRRIERY apydgggen atom,

phar maceugl L&) la process (a), the reaction of a
conpound {1) Q?Eért}{nlﬁfagg (1l Io)%gém%tfﬁ&gﬁcoﬁrrg%und of formula %I 1) may conveniently
be perforned using a conventional am de coupl i@@NR@R ‘bd. For exanple, an
acid of formula (I1) may be treated Wth, a teupling agent, such as
benzotri azol - 1-yl - oxy-trispyrrolidi nophogphoni um hexaf | uor ophosphat e
(PyBOP) or o 15 (7-azabenzotri azol - -N, N, N N -tetranet hyl uroni um
hexaf | uor ophosphate (HATU), in thg pré&bkence of a base, such as

N, N- di i sopropyl et hyl am ne, and 1-hydroxy-7- azabenzotriazole (HOAt),

foll owed by addition of the conpodnd formula (111). Convenient solvents
i ncl ude pol ar aprotic orﬁgni vents, such as dinethylfornmam de. The
tenperature i s conveni entify 2 '}inge of fromO to 50C. Alternatively,
the 20 conpound of fornula (I ny be converted into an acid halide, such
as the chloride, and thenacted wi th the conmpound of formula (I11). In
process (b), the am ne protiecting group represented by Rya or R7' may be a
convengi onal am ne protecting group. Eﬁﬁ) | es of am ne protecting groups
are described in Greene and Wits, Protecting Goups in Ogani nt hesi s,
2nd Edi ti anwhitaRl? Yid RS afe 25deFinad herilYiab@@dor RnandB Qekespt B ﬂ@&t@l‘% i& oups

in Oganic Chemstry, Pleaum Press, .. , .. 1973, SExanples, of ] rotecting

groups i né&nlRsed &’é%a%rP%gs,orf@r reé?%%&’ in highRy 42, yfaa(glrre psefﬁ?ssaglch as

acetyl; ( amgx@n@rlbﬂeeeﬁ(gg{oeﬁ%h O RURE arsatcdefiasd h&eMB O 057690 PCT/ US02/ 41252
arbonyl ;

t - but oxyc and aryl met hoxycar bonyl groups, such as .
benzyl oxycar bofigllawesinif a pharmaceutically-acceptable salt is required, by forming a

10 pharmaceutically-acceptable salt.

In process (a), the reaction of a compound of formula (I) with a compound of
formula (IIT) may conveniently be performed using a conventional amide coupling
method. For example, an acid of formula (II) may be treated with a coupling agent, such
as benzotriazol-1-yl-oxy-trispyrrolidinophosphonium hexafluorophosphate (PyBOP) or o-

15  (7-azabenzotriazol-1-yl)-N,N,N’N’-tetramethyluronium hexafluorophosphate (HATU), in
the presence of a base, such as N,N-diisopropylethylamine, and 1-hydroxy-7-
azabenzotriazole (HOAL), followed by addition of the compound of formula (III).
Convenient solvents include polar aprotic organic solvents, such as dimethylformamide.
The temperature is conveniently in the range of from 0 to 50°C. Alternatively, the

20  compound of formula (II) may be converted into an acid halide, such as the chloride, and
then reacted with the compound of formula (II).

In process (b), the amine protecting group represented by R or R” may be a
conventional amine protecting group. Examples of amine protecting groups are described
in Greene and Wuts, Protecting Groups in Organic Synthesis, 2nd Edition, John Wiley &

25  Sons, NY, 1991 and McOmie, Protecting Groups in Organic Chemistry, Plenum Press,
NY, 1973. Examples of amine protecting groups include acyl groups, for example

(1-6C)alkanoyl groups, such as acetyl; (1-6C)alkoxycarbonyl groups, such as
10



aryl met hyl groups, such as benzyl. An acyl am ne protecting group may
conveniently be renoved by treatnent with an acid, such as trifluoroacetic
acid. 5 Guopowswso of forrmula (1V) nay be prepared by reactrcagsaz¢enapound of
formula (Il1) with an amine of fornula (V) HNR aR2a (V) in which R a and
R 2a are as defined herei nabove, follow ng the nethod of process step (a).

10 Conpountistorfcattamylilaad @tylmethprydarhonsil 2roeps, sycirasibentewicebond; 8122, They

may al so be prepared b eacting a conpound of formula (VI) COON H N (V)
with a coWﬁHﬁﬁEﬁéﬁmﬂﬁrﬁﬁ%ﬁs P 3 15 R&A NO (VI1) The reaction is

conveni ently panfRymdgine @rdtétﬁin% leespNagy ainvanibatEbe Rutiveddy tpatpent withe, in
an organic solvent, such as ethanol, and under reflux. Conpounds of formula
(VI'1) ar eakpeidwsuch oy triffugrgacetiq #cddn WO 99/ 61422. 20 Conpounds of fornula (V1)

i”ﬁy wﬁ?% Er E pgf e%og‘rypo{lt?(?scéfj D80 @a Eﬁ{?&?&&ﬁ% Og?é%z{r&{ ?J}e%ctir(g\/e{ LdrhpdoRPBs BornI{ VI 1)

represents a carbo ting group, for exanple a
(1- 6C) al kyil) witle ap amirehof faomds (Viet hyl , with phosphorus oxychl ori de and
di et hyl f or mam de, followed by renov af..4.he protecting group R8a, for
exanpl e by al kali hydrolysis. 11 d57690 PCT/ US02/ 41252 Conpounds of
formula (VII1) may be prepared via the(vﬁrrespondi ng carboxylic acid (R8a

i s hydrogen) follow ng_methods as described in the acconpanyi ng exanpl es.
in which R'? and R* are as defined hereinabove, following the method of process step (a).

10 Compounds of formula (II) are known, for example from WO 99/61422. They

may also be prepared by reacting a compound of formula (VI)
COOH

15
(VID
The reaction is conveniently performed in the presence of a base, such as
piperidine, in an organic solvent, such as ethanol, and under reflux.
Compounds of formula (VII) are known, for example from WO 99/61422.
20 Compounds of formula (VI) may be prepared by reacting a compound of formula

(VIO
COOR®

e

N
(VIID
in which R* represents a carboxyl protecting group, for example a (1-6C)alkyl group such
25  as methyl, with phosphorus oxychloride and dimethylformamide, followed by removal of

the protecting group R®, for example by alkali hydrolysis.
11



Certain of the internedi ates described herein are believed to be novel, for
exanple the conpounds of fornmula (IV). Al such novel internedi ates are
provi ded W oBuostober 5 aspects of the invention. Pharnace®Ciramsb2/41252
Conposi tions Wien used as pharnmaceuticals, the conpounds of the invention
will usually be admnistered in a pharmaceutical conposition. The.

conposi ti ons cGompbsmdsafdompou Il biaydfe premargdhvie the eoaresRONIHE GaERGYHC

i ngredient, together w har maceut i cal l.y- a I: carrier.
The conpo&it ﬁlgnés O%eéls ?%MF%{“@ 0?51"15 g‘?‘fﬁnﬁr{%ﬁﬁgﬁg%&gﬁﬁﬁﬁlg %gbt&?ﬁgéls in
particul ar for cefah of HRChRrmedih@RP IR BEd hersinbesibelieeedis bd miveh¥arexasple

i ntramuscul ar or intranasal adm nistration. The conpositi ons be
f or mul at ethejcompayndsorfiermyla fBY). #d} shch npwe! inigEmssliales o Proyfifed;as furTIE}X\eﬁsul es,
15

sol utions, suspensi: . di spersions, syrups, sprays, gels,
suppos?t o??pggt,% °§§1‘°’éﬁ£§m§§d enul sions. The preparation of a suitable

phar maceuti cal conposition for a particular node of admnistration is well
wi thin the scope of those skilled in the pharmaceutical arts.
Addi ti ona m L for such conpositions are commercially

avai | abl e fromyforse@XapRlfaccokigl thStomp@UiAds of Melinvdiionayll abuallybeher

illustration, conventional fornulation 20 techniques are described in
Reni ngt onadiihestSed @ne phamuiceytinet ¢apepasitiorh Bhee@mpOosEER COMmRATIES HFPMRIUSEi ncot t

Wi & \Mhi.te, Balti.nor MD (,20 . and .H .

Phar ni&guf’f V@gﬂntﬁ&&a{j a %t?rar‘f'gv%ﬁlér %?gq%%‘?tﬁe\fg&flgl %&atréﬁée?ﬁ%?lir@ﬁ F]?t’tla%lﬁ,

Li ppi ncot {juditlot baer. SrihédnsposBint nfi e folial{tdd 84 )any At ofladngnisoagomtimer
aspect, the present inventi onéfi)rovi des a pharpaceutical 25 cg}ﬁnposi tion,

whi ch conpaitisakar foronaly pealittiansderyiak sYReEfangIsa RHGNENAYP: BIrAPRYFAAT of
formula (1) or har. theal | y- accent dvesedaetond, th a
phar rraceut"%tﬁagﬁfa@? grg%lé%&g@#éﬁ?ﬁé%ﬁ@%@c@%%e@%@ﬁkgq%?g% ?a? red enbooéi ment ,
t he phar magessaind, ac ibRes ichpsoles, wiutidne, suspeasivhs iligpessions syres) eprayss gds.al
adm ni stration, Suitabl e pharmaceutical compositions for oral 30

admi nil&t r SLPRASILAEGH: BIChss AfE PH%f capsules, tablet, pills, |ozenges,

cachets, drage egﬂ%!ﬁﬁl%f QLRI BRarnfbeudiRaloobionitiof forldd pAtiENaNabddyof N a
liquid, and thgﬁlleiplg ; each gont ai nlﬁng a predg??rm ned an%unt of a conpound

of the predmitistatioaris well veithimtheacopevef thergrskilicdrin the phaweassaidsal PBh in the
Lo o 2 Bk B S T DY SR TR o
such carriehspk2s M08t A& MGCTH USaY bALZHEr illustration, conventional formulation
20  techniques are described in Remington: The Science and Practice of Pharmacy, 20™
Edition, Lippincott Williams & White, Baltimore, MD (2000); and H. C. Ansel et al.,
Pharmaceutical Dosage Forms and Drug Delivery Systems, 7" Edition, Lippincott
Williams & White, Baltimore, MD (1999).
According to another aspect, the present invention provides a pharmaceutical
25  composition, which comprises a therapeutically-effective amount of a compound of
formula (I) or a pharmaceutically-acceptable salt thereof, together with a
pharmaceutically-acceptable diluent or carrier.
In a preferred embodiment, the pharmaceutical compositions of the invention are
suitable for oral administration. Suitable pharmaceutical compositions for oral
30 administration may be in the form of capsules, tablet, pills, lozenges, cachets, dragees,
powders, granules, or as a solution or suspension in a liquid, and the like; each containing
a predetermined amount of a compound of the present invention as an active ingredient.
A composition in the form of a tablet can be prepared using any suitable pharmaceutical
carrier(s) routinely used for preparing solid compositions. Examples of such carriers

12



i ncl ude magnesi um stearate, starch, |actose, sucrose, mcrocrystalline
cellul ose and binders, for exanple polyvinylpyrrolidone. In addition, the
active cowpmasnsieemn be fornulated in a controlled rel eas@Cdasayer2form as a
tabl et conprising a hydrophilic or hydrophobic matrix. 5 A composition in
the formof a capsule can be prepared using routine encapsul ation

pr ocedur eiclidermaznasipinesteate.,istaccly, Jastesei WGrase, rmistaorystalibpgenlislpsa

excipients,into_a har elatin capsul e.. A.Ler i , } - jd matrix
of acti ve%méﬁ'ﬁp%’&i ﬁaaf&ﬁla%ﬂbww@?% hﬁ/&dgﬁﬁOﬂ%&Fégk%ﬁO@n@ﬁg}gco e can be
prepared ghiehfiditd Bth ddhti@lle@rdiaké dggbatdrm sanableecongyrisingsohydronliodr acti ve
conpound i n pol yethylene glycol or a 10 suspension in edible oil, can be

prepar ed apdrophdtiemairito a soft gelatin capsule. In another preferred
enbodi gent, theg co of, 1 [ j Joismy @ugee for injection,
for exgerrpl e fo?‘ ?Orlljtqé)o%\%/{{eb%&gghﬁ %?Igco?;égﬁlsgu%ncta%#égfpaéonsgﬂs% tion for

i Nt r avenouscdpRjlesd procatins, &irexahpk, by mcolfperdtiontof adtiveagupousd &l ut i on
containing, for _exanple, active conpound glgld dextrﬁae agr. ) déf{/g‘l chl ori de,
or a m xt GREPEAIsdrRLY s 2elAln 3PSUlsd i IFMARVEY YEMIOHE %a{‘}?

s of suitable

exci pi ent %of'ng%ﬁ&jﬁxdl lﬂ%ﬁ oy DRt BolybiiRA kl?@@l daR &t Efd@dreﬁiaﬂ@ gilled ipbus

dextrose injection, rnosol -M and dextrose, [sol yte acyl ated R nger's
i nj ecti on,a lantgdlstm ¢dpkee; @pt sobuiiinl of activeceymansiuneé it Polyeshylenaghyead or

pol yet hyl ene gl.ycol ; .a chel at,i ng_agent .. for.. I di am ne

t et r adlet iSESPY ?%‘,1 l%ed@i:é’gi’ FamGe e%%%cﬂ%rfdé 8 @xéggrr%fgg,el%}ngaﬁggext rin; and an
anti-oxi dant, fiRen&Ke&mtRres efiboRA:, MRS @disuhpbf the,invanyiobeai bl uded in the
formul ati on. According to another aspect, the present inéggti on rO\éJédes a

conpound dbrmilaedidraniepors forexampleRE ey eraus o8 YhiyPLaAMPISHIANdSE £ or
use in therapy. The. f = I {iREept or

t yrosi ne RPtﬁég‘éBO'fsﬁm%ﬁ%?@gg%&%caosﬁﬁpﬁgoﬁo g(da%] ut% %rééggfpogccf ?}él%%lgér:’ef ore, the
present | QX@IﬁFieQﬁbtﬁ/EQ%h@eﬁnd el deserosf orssodBint chifpiodm dr @fnikivrgef dextroge and a
pharmaceuti cal |l y-acceptabl e salt thereof, far the nuf.acture ,of a

medi cdfentsofigm ¢Herids éa@ﬁ%?ﬁanﬁﬁesffé%%?? PRFAPIFRYS B&h‘ﬁgﬁ%&%&? &T dsi ne

ki nase | ”hhféh&&{ iacﬁﬁ&?ﬁﬂ{g@igs fsfﬁs ¥iet B @B TonaNBaHdsol-M) endPaESRRE, Isdive, i on
provi des a ‘pharrtaceutical” conmpositionfor use in the treatment of a
condi t i on aeapdiihye’ tiojeation;aos thedike Rpsionaddy. ianiseivest fongfBRleconpri ses a

or esent i mbHERBRRe st s Pl SRR R A e W D i Ve
to a tyragivieiki Rase thidiakifi€n cyshiehriaomarinses-aidinnifst eminpts, sadiampat i ent
" neezc(i) Ofmetabisulphite, may be included in the formulation.
According to another aspect, the present invention provides a compound of
formula (I) or a pharmaceutically-acceptable salt thereof for use in therapy.
The compounds of formula (I) are useful as receptor tyrosine kinase inhibitors.
According to another aspect, therefore, the present invention provides the use of a
25  compound of formula (I) or a pharmaceutically-acceptable salt thereof, for the
manufacture of a medicament for the treatment of a condition responsive to a tyrosine
kinase inhibitor.
According to yet another aspect, the present invention provides a pharmaceutical
composition for use in the treatment of a condition responsive to a tyrosine kinase
30 inhibitor, which comprises a compound of formula (I) or a pharmace]utically-acceptable
salt thereof.

The present invention also provides a method of treating a condition responsive to

a tyrosine kinase inhibitor, which comprises administering to a patient in need of

13



13 WO 03/ 057690 PCT/ US02/ 41252 treatnent an effective anbunt of a conpound
of fornmula (1) or a pharmaceutically- acceptable salt thereof. The patient
may be, fwooaxsmspd e, a mammal, such as a conpani on ani mal PCAMb02/$1252
preferably a human. 5 The dose (or effective anmpunt) of the conpound

adm nistered to a patient will depend upon many factors, including the
partic gl am?]mammnmﬁfeu@‘@dqmwm ofatempounddf ferayds () gr dPharmacewisailY on bei ng
treated, the speci of .the patient, the weight of the patient and the
route of ¥4rE'A gts?lgﬁ\%q‘i’.f‘ In general, a dose ign t he rangg of from0.01 to
100 (err)M kg TRS phRdyingy B8tforédamphs aatathinbls behed a chihpbhionfaplhayings
non-limting exanples illustrate representative pharmaceuti cal

corrpolsi tilgm rgfly e RemdRvent i on. Fornul ation Exanple A 15 Hard gelatin
capsules for o -at | : y ijent s
Amount  Compou i SRR B B B A S0 g 20
Magnesi umigiega@upbemifly fagidre indsding ttei pastidatap cedipoend g, thegatett andts are

Composi t1 BHOBBIol ST O R e RO eP B A B DERB T PE BSSTF st or
oral adm pistrati . || : F & AR
Conpound qustﬁlﬁgéét%\%%h%gﬁl@gaﬁﬁgeﬂ g?%ﬁ aéfé%n%l th%ﬂpaglrirgggir: gg{ﬁ?w i nemé)ehtl}’iﬁ{lgose 89

ny Magne&mY%%{@qlqabé,gdrﬁgﬁst&éd_l?epresent ative Procedure: The ingredients
are thoroughly bl'ended and then passed through a No. 45 nesh U S. sieve
and | Yaded into a hard gel ati ne capsul e

The following non-limiting examples illustrate representative pharmaceutical

compositions of the invention.

Formulation Example A

15 Hard gelatin capsules for oral administration are prepared as follows:
Ingredients Amount
Compound of the invention 250 mg
Lactose (spray-dried) 200 mg

20 Magnesium stearate 10 mg

Representative Procedure: The ingredients are thoroughly blended and then

loaded into a hard gelatine capsule (460 mg of composition per capsule)

25
Formulation Example B
Hard gelatin capsules for oral administration are prepared as follows:
Ingredients Amount
30 Compound of the invention 20 mg
Starch 89 mg
Microcrystalline cellulose 89 mg
Magnesium stearate 10 mg
35

Representative Procedure: The ingredients are thoroughly blended and then

passed through a No. 45 mesh U.S. sieve and loaded into a hard gelatine capsule

(200 mg of composition per capsule)
14



(200 ng of conposition per capsule) 14 WO 03/057690 PCT/ US02/ 41252

Formul ati on Exanpl e C Capsul es for oral adm nistration are prepared as
fol |l ows: wongnsdpent s Arount 5 Conpound of the inventi onPC@ISAY41252

Pol yoxyet hyl ene sorbitan nonool eate 50 ng Starch powder 250 ng 10
Representative Procedure: The ingredients are thoroughly blended and then
| oaded into a hard gel ati ne capsul e (300 nmg of conposition per capsul e)

Formul ati on Exanple D 15 Tablets for ad istration are prepared as
follows: |ngredients Anpunt ﬂr&.}.?‘.txlf’nu.x g] ?nventl on 250 ny

M crocrystal I i agsafk!iol GaradhRisHBt@ParSpkdpara ifendwle fumed 10 ng Stearic
acid 5 ng Representative Procedure: The ingredients are thoroughly bl ended

and then 25 I padeghnto a hard gel atine capgwgint460 ng of conposition per
capsule) FornulFation Exanple E An injectable fornulation is prepared as

fol![ows:b ]Ic][\gr (]I en[S gm o 6’ L,orrpound OT% & |nvent| on 0.2 g Sodium
aceateuer%ﬁ' N)orNaO—|(05N)qsto
pH 4 \Water (dF ?’Wega’le QP9 %Pog Eeo 20 5 Representative
Procedure: TheSRERRP "Ydr? redi ents are bl ended Bt he pHis adjusted to 4
0.5 using 0.5 N-HC—or n 5-N-NaoH

10

Representative Procedure: The ingredients are thoroughly blended and then

loaded into a hard gelatine capsule (300 mg of composition per capsule)

Formulation Example D

15 Tablets for oral administration are prepared as follows:
Ingredients Amount
Compound of the invention 250 mg
Microcrystalline cellulose 400 mg

20 Silicon dioxide fumed 10 mg
Stearic acid 5mg

Representative Procedure: The ingredients are thoroughly blended and then

25 loaded into a hard gelatine capsule (460 mg of composition per capsule)

Formulation Example E

An injectable formulation is prepared as follows:

Ingredients : Amount
30

Compound of the invention 02¢g

Sodium acetate buffer solution (0.4 M) 400 mg

HCI1 (0.5 N) or NaOH (0.5 N) q.s.topH 4

Water (distilled, sterile) q.s. to 20 mL
35

Representative Procedure: The above ingredients are blended and the pH is
adjusted to 4 % 0.5 using 0.5 N HCI or 0.5 N NaOH.

15



15 WO 03/ 057690 PCT/ US02/ 41252 Synthetic Exanples The follow ng synthetic
exanpl es are offered to illustrate the invention, and are not to be

const ruedwpnzasgInay as limting the scope of the inventi ecT/US01zens67 al
Reagents and sol vents were used as received from comrercial suppliers

unl ess otherwise noted. All reactions were carried out at roomtenperature
and w t h@yhthetigBxagles excl usi on of anbi ent at nosphere unl ess ot herw se

noted. |on-spr S .spect.r | S- Al [ PEnPsieex API
150EX mass speﬁ? @Z)%?_s%%g%Fa%'\fg%%ﬁe;’égfe%éﬂ?g@%%%%ctgéExﬁ%&?o $pecira were
recor ded gt (o 3RQolstzuedGhany Gay ashiditig th8}copeef tiedardntidni n  parts per million
downfield of tetranethylsilane. Analytical reversed-phase HPLC (RP- HPLC)
was performed on an HP1100 instrunent using a 2.1 mmx 50 mm 3.5 m C18
Zor bax_ Pl gs BOIiIUS-RP colum. For the analytical separations, a 0.5 mnute
isocrastic B%lﬁ od was followed by a 4.5 mnute gradient of 0.1 %
trifluoroaceti Re@ghty mdabbeitsividreused ab ACkjveil firodn dommercéal sappligrsiundgsr at e of
0.5 nmL/mnute. Preparative RP-HPLC was erformed using frif r iC
aci d ( TFAPthBuYiseReiad AGNY GRAUOPS &F%?d’qaéf_%ﬁds"“gﬁ féPOWaﬁ‘?F’EﬁrahﬁgS%‘g {é’%thé@srfgg?n usi ng
2.5 or 539@&;&&1 GParfitien SRR Llﬁﬁés@ lothel)138 ABYdC Wnkiépray mack spdtaIS-AlE)s of
or ,I'm

10- nute, respectively. 20 Preparation of _|Internedi ates
| nt er nedi st dbtaiedasibpx PELIvjex APHLXERemASH SPEFHFQEeielo| Nucdeas HaBBSHA i ¢ aci d

wns B acaonsca (IMEmoaste ardoa sk Q00N IR aoo e CRIELR! Btdtetbrclitp 0
aci d (H2SAs o TG @0adatlel 6 WRSMSHLEAER: ARSRLEH :bRrdE W AL CIRPAI d Of 2
BAG B9 Ctor 2

heat gun en nai ntal ned at m nut es. The reaction

M Xt ur e WP RO R DelBiBeBor-ait HPS hedlinseemandisisigiar2. Bchrf 8150 180, b mue €52 The
yell ow solid was recovered by filtration and washed with 200 nL water. The
sol i d was Zortandfey BeaistRP qolgmn. Eor Sheranglyticsl|sgracating. 2 PR | 1 N

sodi um hydr,oxi de | ut.i.on f ol : . T basi

i xt ur e YR FABAE] et RO Vsl o b 8% dliefhedR MdaElle The ¢
filtrase VAENSGH 0i1Fh ettt DiloW2EObE 0 FheLmsaulet Prepasoive RRAHELEstasver ed by
suction filtration and washed with 2 x 500 ter. Aé.ter suQ}ion dryi ng,
the mat er ipatformes! usingrigiflpraageticocid @ FLA)@PfféfﬁM“(%t%fsw 5 B gt ed
briefly 1 g §58HPNGng 550 1 154ANYSGn WEHT 9 Rbirdh DRGTAL ERERSAM © (RT)

flow rates of 10- or 50 mL/minute, respectively.

20  Preparation of Intermediates

Intermediate 1 .
2-Carboxyethyl-3,5-dimethyl-1H-pyrrole-4-carboxylic acid

3,5-Dimethyl-2,4-pyrrole dicarboxylic acid, diethyl ester (200 g, 836 mmol) was

placed in a 1 L beaker and treated with 400 mL concentrated sulfuric acid (H»SO4). The

25  mixture was stirred, heated to 45 C with the aid of a heat gun and then maintained at 36-
42 C for 25 minutes. The reaction mixture was poured into 3 L crushed ice and stirred for
30 minutes. The yellow solid was recovered by filtration and washed with 200 mL water.
The solid was transferred to a 4 L Erlenmeyer flask and treated with 2 L 1 N sodium
hydroxide solution (NaOH) followed by 100 mL. 10 N NaOH. The basic mixture was

30 filtered and the yellow solid residue was discarded. The filtrate was acidified with
H,SO,. The resulting solid was recovered by suction filtration and washed with 2 x 500
mL water. After suction drying, the material was transferred to a 6 L Erlenmeyer flask
and digested briefly in 4 L acetone. After standing overnight at room temperature (RT),
the solid was collected by filtration and dried in a vacuum dessicator to afford 139 g, 659

16



the solid was collected by filtration and dried in a vacuum dessicator to
afford 139 g, 659 16 WD 03/ 057690 PCT/ US02/41252 nmml, 79% of the title
conpound. wOHK3MRI( DMSO- d6) 8 4.22 (q, 2H), 2.44 (s, 3H), PeTAB0L/$1258H),
1.27 (t, 3H). Internediate 2 5 2-Carboxyethyl -3, 5-di met hyl - 1H pyrrol e
Internediate 1 (137 g, 650 mmol) was placed in a 500 nL Erlennmeyer flask
and t r eafneh] Wogh ot tha aitlelcamipoend, S8 WMRL (BMB)-)ls) SPh2R (6, REM 24 4nis3Hhen heat ed
to 220 Cin a heating mantle, producing a brown solution over

appr oxi rra@-égf(s,éﬁ)arﬁ-%ﬂgteéﬁ)-at which tinme gas evolution had essentially
ceased. The reaction was heated for 30 m nutes nore, then 10 poured into 2
L ice water. The crude product was collected by suction filtration and then
di gest ed Interifiédiate 5% et hanol (EtOH). The m xture was filtered while hot
and the piddrbateethfs3,Sdimkthyb-oH-petrole RT and then to -20 C. The resul ting

t al Ilected b ion filtratio, ied i
Govel oator 1o Eremredioro! 63,6 45amml was ek h 4 0 . EFEninyd RS e
( DMSO- d6) F%f}ei %itgi%g;[aétgmﬁrfe &6 o 9.3 25D, TRe ABxthfe wathen Roaldd 10230 Sin a3H) , 1. 25

(t, 3H. erne _ . T
2- Car boxy hédyl-ndinfle dprodtdiyg a bidwmysotusios-aver aprsosiaiagdhy Binytes at faigh dme 2

75.6 g, 453 | | d i 1.1, 3- fl ask.

e Soft teay Sl Hoheg corp Rty seothia J0e Yoaktit s AEREE b a0 i dmadd, upi 11 25!

? ﬁ6 1) Eofﬁ@@ ifth 23kicwRktet hake Brulde peidatr windatietted biphctionrfitrgoouendithen sol i d.
e as

was cooled in an ice bath and to the mxture V\%g] adr?fﬁ‘?‘

phosphor odigestzy chT @ inBd5% eymas (E6H)y The misgge wes fjted ehisdortilés via an
addi tion tunnel . The L Vel YesHlitBbChRMIEwEBRoNEAGENE S.
The 1 ask WELE PRERIOT éo?’zégidt\éﬁ{;r %Iﬁ{l]%g&% o:/lg)l ébat h pi a%d }ﬁeat ed with magnetic
stirring bosudicAquirationT el driedlh bivagedgssicar i affard @5es 46dolned, 74% ohn i ce
water bath and treated with 200 nL ice water, resulti i.n VJ.00 S,
exot her ni ¢hertitieceompoundy &NM@&DM%%&Z%(SH{HEI&& t [ onH): zrlégsvéf?)er&%t he
m Xt ur S dj e o pH5 with a saturated solution of sodium acetate
(NaOA&?. m%\él'ﬁrtzihp?%&uct was isolated by suction filtration and
recrystallized from700 nL hot 1:1 EtOH water to 30 afford 65.8 g, 337
mol , 74%of the title conpound as dark needles. 1H NVR (DVSO- d6) 8 9.88
(s, 1H), 4dntsmediated), 6 2 46 (s, 3H), 2.43 (s, 3H), 1.28 (t, 3H). 17

2-Carboxyethyl-3,5-dimethyl-1H-pyrrole-4-carboxaldehyde

Intermediate 2 (75.6 g, 453 mmol) was placed in a dry 1 L, 3-necked round-
20  bottom flask. The solid was treated with anhydrous N, N-dimethylformamide (DMF, 43.8

mL , 566 mmol). The flask was shaken to distribute the DMF throughout the solid. The

flask was cooled in an ice bath and to the mixture was added phosphorous oxychloride

(POCl3, 52.7 mL, 566 mmol) over 30 minutes via an addition funnel. The flask was

shaken to evenly distribute the reagents. The flask was then immersed in a 100 C oil bath

25  and heated with magnetic stirring for 6 hours. The resulting deep red mixture was cooled

in an ice water bath and treated with 200 mL ice water, resulting in a vigorous,

exothermic reaction. After addition of 200 mL additional ice water, the mixture was

adjusted to pH 5 with a saturated solution of sodium acetate (NaOAc). The crude product

was isolated by suction filtration and recrystallized from 700 mL hot 1:1 EtOH:water to

30  afford 65.8 g, 337 mmol, 74% of the title compound as dark needles. 'H NMR (DMSO-
de) 8 9.88 (s, 1H), 4.23 (q, 2H), 2.46 (s, 3H), 2.43 (s, 3H), 1.28 (t, 3H).

17



WO 03/ 057690 PCT/ US02/ 41252 Internediate 4

3-(5-Carboxyet hyl -2, 4-di net hyl - 1H pyrrol - 3-yl ) propenoic acid Internediate 3
(65.8 g, wBo3mmwsb) and nmal onic acid (39.0 g, 375 nmol) werPeT/usonpizeed in a
500 nL, 1-necked round bottomflask, treated with 350 nL absolute EtOH, 5
and brought to reflux for 30 mnutes. To the resulting dark sol ution was
added ani |Internfediate4ni, 375 mmol) and the m xture was refluxed for an

addi t i onal3-&-Garboxyethyl-2ghdimethyd- Y H-pyvead- Suﬁmpm@ig@eid pressure and the

residue was tr ted ch or | H war nmed, and
then al | owed t ?‘Ymﬁ%%g%@%a‘f&%&iﬁﬁl £ acg @P%g% ég% %31 L& %on

filtrati OrborﬁHil?éalSB%rSO@dnLq -Recked rdv@akotiomTthsk rteateddyivh 330 Izlmbmlut% EYOH) NaOH
wth stirri n%mThe resulting sl urry was fil tered and t he solids wer e washed

with $00 amd bapught to 1s8lys forpRemisyiesi dothasiegylingdark$piian ey addedeaniling
filtrate C t

appr oxi ma}t,@iﬁ{/) rgg gr?g ‘%‘%ﬂﬁﬁ&d Itﬁ:%ﬁg&lé es ual§tréﬂl{gx‘%§ ﬁéﬁ% ﬂavﬁ nt“‘{fg%‘)g@ eg%ﬁ%m

col | ect ed s ovédander kdduadd massuvesidabe wisidne was éreated mathcdk00enll 25 i r t 0
affordthetltle conpo 1H N O 57.5

4.22 (q, 2pyroch losiccy h]%(g‘) y;ngws%alp%@f‘ to ioéé‘g E%T }*Is_g%ﬂf?l%ﬁﬂﬁ%g”ﬁ%du ate 5

3- (2- Car boxy, lgéted' 13% guc‘ho‘ﬂ'fﬂﬁﬁtmﬁl tr&llﬁ'f&)/édrt@la 13t YEARE SiH Qéﬁté‘d with dsh pIey xedi ate 4

was di ssol ve d combined wth 3 g 10% 20 pal |l adi um
on actliov atl‘éwDHamtim‘urrﬁrgeT}n lsctslultleg erth rfd@ada&tnédhfa%o@@ w@sﬁ whashed ¥8thhour s,

th t | tered Celjte..Th t
-l quot KRy ehElereey Therale Eyasoran Bt e SEL AR hbspledlr ™t o
reduction 1E9b£thestitrteﬁ|aﬂd%&ﬂﬁ@dﬁﬁtw\%@roﬁﬁﬂfdly mdﬂb&M HEII NI fe@ﬁﬁhg thidk,07 (q,

(
2H), 2.46 (t, 2H), 2.06 (s (s, 13(t 3H) .
The renai nWhlge pasiet was ellgated bmqt@a fflmtms z«yaﬁt&dt‘w&l Wé%'f, aggl éﬁe@m Hbix 25

32, 4- 0 Ry PR PEnEs BB SPARQ 4852 LM % TP 473 D
previ ous sggpgcgﬁ?azrgfggﬁ{?tleggr%cymte 6 was treated with 30 30 nL 10 N

NaO-l and he hours. An aliquot of the reaction m xture
acidified and evaporat ed to dryness. Conplete
hydrol ysi ecar 0 ation to the title conmpound was confirmed by 1H NWR

B b bt i 05 o o 55
next step wt hohﬁerﬁl@ﬂlta&ei wHBMk RN Atih @20 mL 2 N NaOH and combined with 3.5 g 10%
20  palladium on activated carbon. The mixture was hydrogenated at 50 psi for 28 hours,
then suction filtered over Celite. The Celite was washed with 50 mL water. An aliquot of
the filtrate was evaporated to dryness and complete reduction to the title compound was
confirmed by 'H NMR (D,0) § 4.07 (q, 2H), 2.46 (t, 2H), 2.06 (s, 3H), 2.05 (t, 2H), 2.00
(s, 3H), 1.13 (t, 3H). The remaining filtrate was carried forward to the next step without

25  further manipulation.

Intermediate 6
3-(2,4-Dimethyl-1H-pyrrol-3-yl)propionic acid

The filtrate from the previous step containing Intermediate 6 was treated with 30
30 mL 10 N NaOH and heated at reflux for 20 hours. An aliquot of the reaction mixture was
acidified and evaporated to dryness. Complete hydrolysis/decarboxylation to the title
compound was confirmed by "H NMR (DMSO-dg) 59.86 (s, 1H), 6.18 (2, 2H), 2.42 (m,
2H), 2.03 (s, 3H), 1.93 (m, 2H), 1.87 (s, 3H). The reaction mixture was carried forward to

the next step without further manipulation.

18



18 WD 03/ 057690 PCT/ US02/41252 Internediate 7 Methyl

3-(2,4-di net hyl - 1H pyrrol -3-yl ) propi onate The solution of Internediate 6
fromthe woasioswso st ep was concentrated at 60 C 5 under PedISed4RFESSUr €
to approxinmately 200 nL, cooled in an ice water bath and acidified to pH 2
usi ng approxi mately 50 ml 50% H2SO4. The resulting m xture was filtered
through a glass frit. The filtrate was extracted with 2 x 100 nL di et hyl

et her &202"8 d t e residue was extracted with 3 x 100 nL Et20. The

conbi ned ext ts we shed with 2 x 100 nL water,

t r ansf er r dpthyl 22“9“2?‘]"&%%“?"§§%"%91‘8“‘1 treated with stirring with
680 n. of an eg‘ﬁ@ E@lﬂﬁor?@l* ItdrRBdiafe @fr%QH@bfé@ﬂﬁs sh bk cEihdentrhtedat @CNi nut es
at RT, excess diazonet hane was gquenched wth glacial acetic acid (HOAC).

The refct undermeduced pressse toxappatiedtely 209 @lyc lﬁ@ﬂé‘é@c‘ﬁ?@’é‘é@ atieous sodi um

bi b t d
o r b (RRICEEL O S BURLUSIBIaty EER P HA3
purifed byibrkbhlofpltletisdirgt fﬂhb aﬂﬂrzﬂﬂ whb eﬁttracldtﬁvﬁh amdl 00. (AL diethyd efheessur e to

afford the title conpound (38.4 211 mml, 63% eral fromlnterrredlate
3) 1H NVEE(OMST. %re%@eg’za%eg‘itraqtm wity 32721‘%‘%11111%6 %Yl%&m(’gmed HGOrEHIE, (¢

2. 32 f(trictg""déf vg'e} ﬁ&f (v?hZ%HOO %LWat%rjs trarrred 88 MBLARBye Ak, andm_

3 (5 Fornf pyrro propionic acid To a dry 25
3- necked, tﬂe@ﬂddd\fl@mtltr@mg Wita$RO wls obahciethiereal splition of mwox(la_tbw& gAftepistirring

mmol ). This was cooled in an ice water bath, and (15.0
nL, 160 RAGHpUEH B‘pB\Ts%CaiﬁéﬂaZ{t’@eﬁ‘?aﬁﬁtWélé quegpeheq k‘%‘&? *ﬁé%e %?ﬁ“‘f@gct h 120
ML anhydr qys reqttidn ﬁh%ké)\?/%eémeﬁd(\xm x 200 nyia§meietl aqitbus podigici ng a pal e
orange sol uti on. m xture was cooled to -10 Cin an ice brine bath,

at whi ch padarfonatepNaEiGE: adredfoapmxﬂxydlousm@gn@wrats@lfare (MgS9gtiliged Aol )

di ssol ved in 30 added . drap es. i on
m xture méé’aﬁoé?fﬁ%%&?zg%?%r% td(%ﬁkf lﬁ’a (%Ylatsl‘ﬁ{l X’? J? d@gﬂ%ﬁ? bu'l[b Sﬁlﬁlﬁ%ut es
and then gy WC@%@@’M&@?HE rpeauﬁédo PIF&EIhe &tlatorﬁﬁolﬁd (3&4 o é!s] mumlv@é%
transferred to a 2 L bea

g@glgMom mat eléy met hanol %

treat ed mdvhraﬂ(fﬁamﬁntermdmema SQydo@9 2a(ﬁ,d1H)h6|32é$ 115hett> 6Scool to
RT. The orange _sol utian X 200 mL Et 20, heated to 50
C, treat e@%%ﬁzé%?m%%m?é@é& eﬁ‘%‘ﬂék?f%’ , and filtered through a
pad of Celite. The filtrate was cool ed in an ice water bath and acidified
to pH 3 using approximately 120 nL 6 N HO. The resulting solid was

col | ect ed Inyermediate 8
20  3-(5-Formyl-2,4-dimethyl-1H-pyrrol-3-yl)propionic acid

To a dry 250 mL 3-necked, round-bottom flask was added anhydrous DMF (13.8 g

mL, 189 mmol). This was cooled in an ice water bath and treated with POCl3 (15.0 mL,
160 mmol) dropwise over 10 minutes. The mixture was diluted with 120 mL. anhydrous
1,2-dichloroethane (DCE) and warmed to RT, producing a pale orange solution. The

25  mixture was cooled to —10 C in an ice brine bath, at which point a precipitate formed.
Intermediate 7 (14.5 g, 80.0 mmol) dissolved in 30 mL DCE was added dropwise over 10
minutes: The reaction mixture was removed from the cooling bath, stirred at RT for 10
minutes and then evaporated under reduced pressure at 30 C. The residue was transferred
to a 2 L beaker using approximately 100 mL methanol (MeOH), treated with 800 mL 2 N

30 NaOH, heated to 90 C and then allowed to cool to RT. The orange solution was extracted
with 2 x 200 mL Et,0, heated to 50 C, treated with activated charcoal, cooled to RT, and
filtered through a pad of Celite. The filtrate was cooled in an ice water bath and acidified
to pH 3 using approximately 120 mL 6 N HCI. The resulting solid was collected by
suction filtration, washed with 3 x 40 mL water, and dried in air to afford 11.2 g, 57.0
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suction filtration, washed with 3 x 40 nL water, and dried in air to afford
11.2 g, 57.0 19 WD 03/057690 PCT/US02/41252 nmol, 72%of the title
conmpound e oa/obreemni sh powder. 'H NVR (DMSO d6) 59.40 (s, PCTR)Sp2/21252 (t,
2H), 2.29 (t, 2H), 2.19 (s, 3H), 2.14 (s, 3H). Internediate 9 5

3-[2, 4-Di net hyl - 5- (2- oxo-1, 2-di hydr oi ndol - 3- yI|denerrethyI) H pyrrol -

yl'] propi orirol271% ofﬁte&ftlmdjm}toen&a{ 4 broyynidipawrist.) &WMDMEQ@I@( 40 G; 57
nmol ) were combined in a 200 nL round-botto Iask slurried in 150 nL

Et OH, tredRd® -1 (th2kh). B&0i©i2B, -89 6. 3H). 8d4 ( and heated to reflux for
4 hours. The reaction m xture was cooled to RT treated 10 with HOAc (14.4
m., 250 mmol ), returned briefly to refl ux, cooled again and filtered. The
or ange solh&rivegiate® | ected by suction filtration, washed with 100 nL hot

111 HAC 3ﬁb%ﬁﬁéth9msx(lz%-119ﬁdmydmhd&t  Dylidemanathyd H-pymiok-3t 0 afford 15
7,750({:?051—]15) l({ﬁigac {de t|tIe corrpound 1H NIVR (DIVBO d6) 510 8 (s, 1H),

(t, 2H, 2.33 (Imternzqq}ateﬁ(t g,(557 m.gp&) ang. oztgldo (63& >H¥€‘é? ?%‘ﬁ?l&fi'% 2.63
4-{3-[2, 4- gﬁoﬁfpl WhaPokibm (]:S’élﬁg W?%@fg%ﬁ%bﬁgtﬁéﬁﬂe@%“ﬁrﬁﬁéﬁdﬁe%HH%}U gol - 3-y

|]- propi per a2| ne tért-butyl “ester
| nt er medi aﬂnﬁol@ 4@ 1iRatgd t@feflmdb) 4 howrnoTBoragiqremixsimevas 40aled fo BT, eased , - and
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and evgpor@tad. then digested in 100 nL ACN. After cooling to RT, the fine

yel low solid was col |l ected by suction filtration, 30 washed with 2 x 20 nL
ACN, and dried to afford an additional 5.7 g of the title conpound. In

all, 7.0 g ﬁggli 075% of product was obtained. 'H NWVR (DM5SO-d6) 510.7
(S 1H) n% -Di |!thl-75-(§5ox(osl 2Jd‘iﬁydrz)irfh%l-@tylid%h&meﬁrygf’lﬂlpyrﬂ(ﬂlh-y@- 84 (d,

41 proplonyl} -piperazine-1-carboxylic acid tert-butyl ester

20 Intermediate 9 (6.2 g, 20 mmol), mono-Boc piperazine (4.1 g, 22 mmol), and 1-
hydroxy-7-azabenzotriazole (HOAT, 3.0 g, 22 mmol) were dissolved in 50 mL anhydrous
DMF and treated with N,N-diisopropylethylamine (DIEA, 3.5 mL, 20 mmol) followed by
benzotriazol-1-yl-oxy-trispyrrolidino-phosphonium hexafluorophosphate (PyBOP, 114 g,
22 mmol). The resulting mixture was stirred overnight at RT, depositing a yellow solid.

25  The solid was collected by suction filtration, washed with DMF and ACN and dried to
afford 1.3 g of Intermediate 10. The filtrate was evaporated and fractionated by
chromatography on 700 cc of silica gel using 5% MeOH in dichloromethane (DCM)
eluent. Product-containing fractions were combined and evaporated, then digested in 100
mL ACN. After cooling to RT, the fine yellow solid was collected by suction filtration,

30  washed with 2 x 20 mL ACN, and dried to afford an additional 5.7 g of the title
compound. In all, 7.0 g, 15 mmol, 75% of product was obtained. 'H NMR (DMSO-dg)
§10.7 (s, 1H), 7.70 (d, 1H), 7.55 (s, 1H), 7.07 (t, 1H), 6.95 (t, 1H), 6.84 (d, 1H), 3.41-3.19
(m, 8H), 2.62 (t, 2H), 2.43 (t, 2H), 2.28 (s, 3H), 2.24 (s, 3H), 1.35 (s, SH). IS-MS, calcd.
m/z for CoyHsN4O4 [M]": 478; obsd. 478.2.
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(m 8H), 2.62 (t, 2H), 2.43 (t, 2H), 2.28 (s, 3H, 2.24 (s, 3 1.

OH). 1S-M5, calcd. mz for C27H34NAOA [M Sr: 47&2? obsd. 2178. 2.H) 35 285\/&)5’
03/ 057690WPUTHEEOR/ 41252 Exanple 1 PCT/US02/41252

3-[3, 5-di met hyl - 4- (3- oxo- 3- pi perazi n-1-yl - propyl ) - 1K pyrrol - 2-yl net hyl ene] -
1, 3- di hydroi ndol -2-one, trifluoroacetate Internediate 10 (4.78 g, 10.0
mol ) was Exhuiplé 8d in 20 nL DCM and treated at 5 roomtenperature with 20
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The appr opt a@t@g?d\r,\gi?'bons were combined and | yophilized to affolrod 8 16 g,
gf‘,ézl Zm(;l, 3;]1%; of the title conpound. 25 Exanple 2
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dihydroindol-2-one, trifluoroacetate
Intermediate 9 (0.31 g, 1.0 mmol) was dissolved in 3 mL anhydrous DMF and

treated with HOAT (0.14 g, 1.0 mmol) followed by O-(7-azabenzotriazol-1-yl)-

20 N.N,N’,N’-tetramethyluronium hexafluorophosphate (HATU, 0.38 g, 1.0 mmol). After
stirring 10 minutes at RT, the reaction mixture was added to a solution of piperazine (0.17
g, 2.0 mmol) and stirred for two days. The reaction mixture was then fractionated by
preparative reversed-phase HPLC. The appropriate fractions were combined and
lyophilized to afford 0.16 g, 0.34 mmol, 34% of the title compound.

25

Example 2
3-[2,4-dimethyl-5-(2-oxo-1,2-dihydr0-indol-3-ylidenemethyl)-1H-pyrrol-3-yl]-N-
methyl-N-(2-methylaminoethyl)-propionamide, trifluoroacetate

Tntermediate 10 (0.062 g, 0.20 mmol) was dissolved in 0.67 mL anhydrous DMF
30  and treated with HOAT (0.030 g, 0.22 mmol) and HATU (0.084 g, 0.22 mmol). After
stirring at RT for 15 minutes, the activated acid was added to a vial containing a solution
of N,N’-dimethylethylenediamine (0.043 mL, 0.40 mmol) in 0.50 mL anhydrous DMF.
The reaction mixture was agitated overnight on an orbiting shaker, then diluted with 0.50
mL of 30% aqueous TFA, filtered, and fractionated by preparative reversed-phase HPLC.
35  The appropriate fractions were combined and Iyophilized to afford 0.005 g, 0.010 mmol,
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30 and treated with HOAT (0.030 g, 0.22 mmol) and HATU (0.084 g, 0.22
nmml ). After stirring at RT for 15 mnutes, the activated acid was added
to a vialwowmansiemt ng a solution of N, N -dinethyl ethyl enesdcanisoz41262 043 L,
0.40 mml) in 0.50 nL anhydrous DMF. The reaction m'xture was agitated
overni ght on an orbiting shaker, then diluted with 0.50 . nL_of 30% aqueous
TFA, fil t &fiedt thetite bompoirshdSedS bselask eqéafoaﬂzzlbsw@el}l\%ﬂ pha8k21p1se. 35 The
appropri atﬁl{)r actions were conbined and | yophilized to afford 0.005 g,

0. 010 mrolFP*"¥21 WD 03/ 057690 PCT/ US02/ 41252 5% of the title conpound.

| S-MS, calcd. mz for C22H28N402 [ M+rH+] +: 381.2; obsd. 381.0. Exanples 3
to 24 5 1n a manner simlar to that described in Exanple la and 2, coupling
of InterMxa@mples 324 th other anines afforded the compounds of Exanpl es 3
to 24. . Exanpl £

3-[2, 4 di et hyleingr?afng&scl)mlﬂaﬁtoéhﬁ dg‘?ccglblecrl\ oanmgllfllggﬁgrzre%oﬁlplh?gcl)H- pyrrol -3-yl]
-N- 10 netiimddi{i3-1 oetithyothen antpesogfidrdedihe pompeuridd of Expinpleg drivoddet ate |1 S- MS,
calcd. mz for C23H30N402 [ M+H+] +: 395. 2; obsd. 395.0. Exanple 4

3-[2,4-di rrethyl 5-(2-oxo-1, 2-di hydro- i ndol - 3- yl'idenenmet hyl)-1H pyrrol -3-yl]
-N 15 rret 4- et hyl am nobutyl ) - propi onam de, trifluoroacet at e | S- M5

cal cd. m 4t 12- -9% yaré i 3 ﬁﬁﬂenﬂﬂ%ﬁlplﬂﬁm 115N
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cal cd. in/ig- Msrcawﬁmzzlfm«xzﬂwwg [M+14‘2]3 395 dhaid. 3PH.2.  Exanpl e 6

3-[2, 4-di net hyl - 5- (2- oxo- 1|, 2-di hydr o-i ndol - 3-yl i denenet hyl ) - 1H pyrrol - 3-yl ]
-N- 25 net hyl - N- (6- et hyl am' nohexyl ) - propi onam de, trifluoroacetate |S- M5,

cal cd. M 7ok 1E46H36NA02 [ MeH+] +: 437.3; obsd. 437.2. Exanple 7

3- [24d| Q) ; WY rrollddyRyNs ol - 3-yl ]
-N- 3 % i@zﬁ% e O‘XOZI 2 v éﬁggﬁ??dd‘bhﬂgz?ﬁﬂef uor ojajggt ate | S- M5,
cal cd i

IS MS, caled. m/z for C74H32N402 [M+H+ 409.3; obsd. 409.0.

Example 5
3-[2,4-dimethyl-5-(2-0x0-1,2-dihydro-indel-3-ylidenemethyl)- -1H-pyrrol-3-yl]-N-
20  methyl-N-(5- methylammopentyl)-proplonamlde, trifluoroacetate

IS-MS, calcd. m/z for CosH3N4Oy [M+H'T": 423.3; obsd. 423.2.

Example 6
3-[2,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol- -3-yl]-N-
25 methyl-N-(6-methylam1nohexyl)-proplonamlde, trifluoroacetate

IS-MS, caled. m/z for CysH3sN4O2 [M+H"": 437.3; obsd. 437.2.

Example 7
3-[2,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol- -3-yl]-N-
30 methyl-N- (7-methylamm0heptyl)-proplonamlde, trifluoroacetate

IS-MS, caled. m/z for Co7H3sN4O, [M+H'T": 451.3; obsd. 451.2.

Example 8
3-[2,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol- -3-yl]-N-
35  methyl-N- (8-methylammooctyl)-proplonamlde, trifluoroacetate

IS-MS, caled. m/z for CogHuoN4O, [M+H'T": 465.3; obsd. 465.2.
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Exampl e 8

3-[2, 4-di net hyl - 5- (2- oxo- 1|, 2-di hydr o-i ndol - 3-yl i denenet hyl ) - 1H pyrrol - 3-yl ]
-N- 35 nmewbyBAas60®@- net hyl am nooctyl ) - propi onam de, trifl uecoaser/as2 | S- VS,
calcd. nn/z for C28H40N4AO2 [ MrH+] +: 465. 3; obsd. 465.2. 22 WD 03/057690
PCT/ US02/ 41252 Exanple 9

3-[2, 4- di rixtamyple 9- ( 2- oxo- |, 2- di hydro-i ndol - 3-yl i denenet hyl ) - 1H-pyrrol - 3-yl ]
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calcd. sz for C30H44NA02 [ MrH+] +: 493.4; obsd. 492.8. 10 Exanple 11
3-[2, 4-di met hyl - 5- (2- oxo- |, 2-di hydro-i ndol - 3-yl i denenet hyl ) - 1H pyrrol - 3-yl ]
-N- net hy| Exenggle-16et hyl am nododecyl ) - propi onani de, trifluoroacetate |S- M5,
cal cd. i n/Z[ZodiGahil8NaaR0{1N2-Hitiydrodadol 4-ylidenemesing)-8H-pyrgoES-HpNe 12
SI-\IE 2, 4; ﬁl Irmél\l- kﬁ(l@ﬁn@ﬂg_ldmiﬂodédyjf)dpmpﬁmﬂmhidﬁ;tyiﬂlmenmemthyI )-1Hpyrrol -3-yl]
- met hyl - - y) am ug - 2- - pr.apionam trifluoroacetate
|1§ Vs, called¥ nyagg;_mjz %ﬁ;@@q@@éz ﬁ%bﬁ 248567825:5" %%Zg%r. 407.0. 20 Exanpl e

0

3-]2, 41 di met hyl - 5- (2- oxo- 1, 2-di hydr o-i ndol - 3-yl i denenet hyl ) - 1H pyrrol - 3-yl ]
-N- et hyl Exegplentdt hyl ami no- 3, 6- di oxaoct yl ) - propi onam de, trifluoroacetate
| S- VB, cal 3+, 4-dimefhyl-5C26HBeN2H-dihydvbiindel:3-gideremethyit 1H4pprrol-3-28-¥xanpl e 14
3-[ 2, 4- di ninkingl-No¢122mettyldmidododecyl)epriopitoiantidy, trifloesasetate ) - 1H pyrrol - 3-yl |

N
IS-MS, calcd. m/z for C3HigN4Op [M+H'T: 521.4; obsd. 520.8.
15

Example 12
3-[2,4-dimethyl-5-(2-0xo-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol-3-yi]-N-
methyl-N-(4-methylaminobut-2-enyl)-propionamide, trifluoroacetate

IS-MS, calcd. m/z for CosH3oN1O- [M+H"T": 407.2; obsd. 407.0.
20

Example 13
3-[2,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol-3-yl]-N-
methyl-N-(8-methylamino-3,6-dioxaoctyl)-propionamide, trifluoroacetate

IS-MS, caled. m/z for CagHagN4O4 [M+HT": 469.3; obsd. 469.0.
25

Example 14
3-[2,4-dimethyl-5-(2-0xo-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol-3-yl]-N-
methyl-N-(11-methylamino-3,6,9-trioxaundecyl)propionamide, trifluoroacetate

IS-MS, calcd. m/z for CogHyoN4Os [M+H']*: 513.3; obsd. 512.8.
30

Example 15
3-[2,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol-3-yI]-N-
methyl-N-(3-methylaminomethylphenyl-methyl)propionamide, trifluoroacetate

IS-MS, caled. m/z for CogHN4Oy [MH+H'T": 457.3; obsd. 457.0.
35

Example 16
3-[2,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol-3-yl]-N-
methyl-N-(4-methylaminomethylphenyl-methyl)propionamide, trifluoroacetate

IS-MS, calcd. m/z for CagHzoNsO, [M+H'T": 457.3; obsd. 457.2.

40
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met hyl - N- (11- net hyl am no- 3, 6, 9-tri oxaundecyl ) propi onam de, trifluoroacetate
| S-MS, calcd. mz for C28HA0ONAO5 [ M+H+] +: 513. 3; obsd. 512.8. 30 Exanple 15
3-[2, 4- diwetobgs76%e ( 2- oxo- | , 2- di hydr o-i ndol - 3-yl i denenet hylPCTAISopyR26DI - 3-yl |
-N- et hyl - N- ( 3- net hyl ami nonet hyl phenyl - met hyl ) pr opi onami de,
trifluoroacetate |1S-M5, calcd. ni/z for C28H32N402 [ MtH+] +: 457. 3; obsd.
457. 0. 35 Exaamplt 4716

3-[ 2, 4- di rReRM-Hibeth?-8xDoko-1;2dihydreinduldylRlependthydrBdippiryel3-yiy¥-r ol - 3-yI |
-N- et hyImé‘dhfylﬁth(atrhyﬂhgmmaﬂieuwl@hmkymbﬂwﬂ)ppopxpnmm ¢ifluoroacetate

457, 2. 40 HBcsh To0 s BETNROBHHAS e O

3-[ 2, 4xdi met hyl -

5- (2-oxo-1, 2-di hydro- |ndoI 3-ylidenenethyl)-1H pyrrol -3-yl]

-N- et hyl - N-(3-net hyl ami nonet hyl cycl ohexyl - net hyl ) pr opi onam de,
trifluorodiaemaple 181 S- VS, calcd. mz for C28H38N402 [IMFH+]+ 463. 3; obsd.
\

463.0. 5 &Wﬂfmdﬂiyl 5-(2-0x0-1,2-dihydro-indol-3-ylidenemeth

3-[2, 4-di rfﬁé
-N- net hyl -

tnfluoroal@é‘t’I

)-1H-pyrrol-3-yl]-N-
N5[2€-2nah aimﬁoxdeﬂhy[biphemﬂqﬂmsﬂyl]pdqnemmtdeL jrifleononcetate- 3- yi |

P DR et op cnart e, "

533. 241 ol0 Exanple 19

3- [2 di et hyl -

5- (2-oxo-1, 2-di hydro-indol - 3-yl i denenet hyl ) - 1H pyrrol - 3-yl ]

Example 19
rret hyl - N- (B4, d-d{iRethy1-By(2-axbigdirydry-ipd g &t plidenemeghyl i Bopyrrok- Iyl ldNani de,
t ri f 1 uor oagefhst-d-B5[4-@-iEthylahisdpropyd)-piper2aodidd e-0py prapinamide,l . 4; obsd.
521. 2. Bﬁﬂﬁi&oé’&tate

3-[3,5-dineth 3- 0x0 e I yrrol -2-yl met hyl ene] -1
. 3- dilBydrlsr P Qém{éfortqapﬁ%&é g\ééﬁa BT APYbe ST8
Example 20

3-[3,5-dimethyl-4-(3-0x0-3-piperidin-1-ylpropyl)-1H-pyrrol-2- -ylmethylene]-1,3-
dihydroindol-2-one, trifluoroacetate

20 IS-MS,

caled. m/z for CazHar N3O, [M+H'T*: 378.2; obsd. 378.0.

Example 21
3-[3,5-dimethyl-4-[3-0x0-3-(piperidin-4-ylpropyl)piperidin-1-ylpropyl]-1H- pyrrol-2-
ylmethylene]-1,3-dihydroindol-2-one, trifluoroacetate

25 IS-MS,

calcd. m/z for C31HaaN4O, [M+H'T: 503.3; obsd. 503.2.

Example 22
3-[3,5-dimethyl-4-[3-0x0-3-(4-ethyl)piperazin-1-ylpropyl]- 1H-pyrrol-2-ylmethylene]
1,3-dihydroindol-2-one, trifluoroacetate

30 IS-MS,

calcd. m/z for C24H30N402 [M+H+] . 407.2; obsd. 407.0.

Example 23
3-[3,5-dimethyl-4-(3-0x0-3-homopiperazin-1-ylpropyl)-1H-pyrrol- -2-ylmethylene]-
1,3-dihydroindol-2-one, trifluoroacetate

35 IS-MS,

caled. m/z for Co3HogN4O, [M+H**: 393.2; obsd. 393.0.

Example 24
3-[3,5-dimethyl-4-[3-0x0-3-(1,4,10-trioxa-7,13-diazacyclopentadecan-1-yl)-1H-
pyrrol-2-ylmethylene]-1,3-dihydroindol-2-one, trifluoroacetate

40 IS-MS,

caled. m/z for CagHzgN4Os [M+H'T™: 511.3; obsd. 511.0.
24



20 | S-M5, calcd. mz for C23H27N302 [ MtH+] +: 378.2; obsd. 378.0. Exanple
21

3-[ 3, 5- diwetobgbs76de [ 3- oxo- 3- ( pi peri di n-4-yl propyl) pi peri di mCrAsbpsepyl ] - 1Hp
yrrol -2- yl net hyl ene] -1, 3-di hydroi ndol -2-one, trifluoroacetate 25 | S- M5,
calcd. mz for C31HAZNAOZ [ MrH+] +: 503.3; obsd. 503.2. Exanple 22

3-[3, 5-di net hyl - 4-[ 3- oxo- 3- (4- et hyl )pi perazin-1-yl propyl]-1H pyrrol -2-yl net

gzﬁgg}\hojz' ?I-\/I(ij-l lgrwollag ingtg%(gsadf % :lfsqra%f(‘l fhtgef%@&vilng_c%po&?ds%ge al% z for

3-[3,5-di patkd:4- (3- oxo- 3- honopi per azi n- 1- yI propyl) 1H pyrrol 2-yl met hyl en
e]- 1, 3-di hydroindol -2-one, trifluoroacetate 35 | S-M5 17_Hfor

C23H28NACR [ M Hi-Bromagial 325-digmpshyl-43530%p-3-(ERamnt é{l)gwerazm-l ylpmpyl]

3-[3, 5-di ( | opent ad 1-yl)-1
5 20 A - R i ks opmaecar 1y )
cal cd. nz/z f 0r5-6%31r88£‘{14£55d1h%ﬁ5]+]4+(3 thbEB Bt-popstiyl |Bdhopiperazd- \Whpeey DS F590

PCT/ US02/ 4 i
conpounds éyzrgozaq glglellglﬁmeéﬁgll gﬁh{%ﬁrom%ols 2-one, trlﬁlqgrogcsetétg and 2, the follow ng

5- Brono- 3-[ 3, 5-di net hyl - 4-[ 3- oxo- 3- (4- prop- 2-yl ) pi perazin-1-yl propyl]-1H 5
pyrrol -2-yl met hyl ene] - 1, 3-di hydr oi ndol - 2-one, trifluoroacetate and
5- br ono- 3- Egu@iﬁiﬁﬁﬂhﬁl-4 (3- ox0- 3-[ 4- prop- 2-yl ] honopi per azi n- 1- yIpropyI) 1

H pyrr 2 yl me dr
Bi ol og Assa@gé/ il %Jhoé;l[%tsgc?lpp n&? Q glglfbnzr i g%rnt OS{HS%?IF\ @sgﬁtd&&lggsér
t yrosi ne klmgggldvﬁn gapstrated in the follow ng assays. Abbr evi atl ons

HEPES 4- ( 2- hydr oxyet hyl) - 1- pi perazi neet hanesul foni ¢ acid EDTA
Et hyl enedi am netetraacetic acid 15 Abbreviations et Derived Growth Factor

PDGFR Pl atel et peppyed & Q%Jﬁy&%‘igf&ﬁyﬁq-c;ﬁﬁérgimeethanesulfomc acid

EDTA Ethylenediaminetetraacetic acid

15 PDGF Platelet Derived Growth Factor
PDGFR Platelet Derived Growth Factor Receptor
VEGF Vascular Endothelial Growth Factor

VEGFR Vascular Endothelial Growth Factor Receptor
HEK cells Human Embryonic Kidney cells

20 Flt-3 fms-related tyrosine kinase 3

BSA Bovine Serum Albumin

AML Acute Myeloid Leukemia

ITD Internal Tandem Duplication

MTT 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium bromide.
25 HUVEC Human umbilical vein epithelial cells

Ca’" Release Assay (FLIPR Assay)

The binding of growth factors to their respective receptors leads to the

autophosphorylation of the receptor. This is the first step in a signaling cascade that
30  results in the release of Ca2+ from internal stores and influx of extracellular Ca2+,

The rise in intracelluar Ca2¥ is quantitated by loading cells with a fluorescent dye
prior to stimulation with the growth factor and by subsequently assessing the fluorescent
signal in a Fluorometric Image Plate Reader (FLIPR). A kinase inhibitor that can
penetrate the cell membrane inhibits receptor autophosphorylation, hence, the Ca2+

35 release is reduced or ablated.

In order to determine the ICsg of test compounds against the VEGFR in the FLIPR
assay, HUVECs (Walkersville, MD) were used. For the determination of ICses against the
PDGFR, a HEK cell line were used that expresses the human PDGFR. 40-50000 cells per

well were plated in a 96 well plate. The cells were incubated for 3-4 hours to adhere to the
25



VEGF Vascul ar Endothelial G owth Factor VEGFR Vascul ar Endot helial G owh
Fact or Receptor HEK cells Human Enbryonic Kidney cells 20 Flt-3

fins-rel awed3nymwesi ne ki nase 3 BSA Bovi ne Serum Al bum n rPaVIUSAzu&2 Myel oi d
Leukemia | TD Internal Tandem Duplication MIT

3- (4, 5-di met hyl t hi azol -2-yl) -2, 5-di phenyl tetrazolium bromde. 25 HUVEC
Human unbipliteaSubsequendpithéredllsavere slaphedtwice IRELERR Bulles@dKHES. 2pRIALSdy) The

Huren unbi . .
aut ophos prSEICRRRS GE e ab Braren aRTE SR ATR} B Se B b 2040588 1 ng
it of BkEracsrRiN Serb O EELRATEND TERLL f R BB PR R

i nflux of C erise’in‘intracelluar Ca2+ is quantitated

by | oadi ng,&eldssq Y&bﬁlQ rénbih HRr RRE StteHMEeach kel Abter Iohilif kiad delln foti dnl Hobig
grow h factor and by subsequently assessing the fluorescent signal in a

Fl uor onet ring cdiBgse Rlaash&l fReadard thetdsPRiRmpoinks wasendidedhini( ol ag 2K sobrtion
penetrate the cell nmenbrane inhibits receptor autophosphorylation, hence,
the Ca2+ 3% theb@pkefbaffercidwacdwell. Bisl catlewerd incwhatkel witlo theeompainds fondl | C50
of test conpounds against the VEGFR.in the FLIPR say, Cs

(\Val ker svi Ininatesnyt thasr YEGELH0 ng@pl. HieSonseechniamasional} 1 @%@%" BEF t he
PDGFR, a Hgf o8B HE RoliaRchNBE LR HISOER Fs il HRELERGER 40- 50000
cells perl_&men%ﬁlﬂlv\ierg plllate eﬂ|Illn aaQ)Eﬁwetﬁ pl at e. SThe cells V?e@% i ncubat ed
for 3-4 hoflucredconadhensityt wag measuisl i@ KIGir0BE680NRET PlasoReatep §1IPR) at e.
Subsequent |y, the cells were washed twice in FLIPR buffer (1XHBS, 2nmM Cad,
10V I—EDESJ,I\XQFP/‘HWZIS‘?Y‘@SPTM Probenecid, 0.1% BSA). After the second wash 50 L
of the Ca2+ sensitive dye FLUO-3 (FLUO 3 (AM TEF Labs, 50g in | OrL FLIPR

buffer) was added to the remaining 50L buffer in each well. After Ioading
t he cel | s Podiferagioncund, Viabilits Assay eMIdde washed twi ce and the test

compouns et e ety by AL ATTEOL Ukea i An SRl e i

each well. The _ i ncubate € conmpoun nut es and
then VEGF (i4Bii0sMAMIBcSaicislmitetiaalh onfet Jo dssgss theeacEEBFBE @5t deD@Eeundsio

F P uor ebTeneuMITH Bebl ey e ot s Race VoleGer PETTHEgS. BrAPaBiader
(FLIPR) IN) was performed with an AML cell line called MV4-11. MV4-11 cells express Flt-3
ITD. 50,000 cells per well in 100 UL of media were plated in a 96 well plate and were
incubated with increasing concentrations of compound for 48 hours. After this incubation
period, 10 uL of the MTT labeling reaction was added for 4 hours. The MTT labeling
20  reagent was metabolized by viable cells to formazan, an insoluble blue salt. To solubilize
the formazan salt, 100 pL of solubilization solution was added. The plate was incubated
at 37 degrees Celsius for 24 hours and, then, the optical density of the wells was
determined spectrophotometrically at 550 nm. The optical density of the solutions in the
wells reflects the effect the compound has on the viability of the cells.
25
Immunoprecipitation/ Western (IP/Western)

The binding of growth factors to receptor tyrosine kinases like Flt-3 or PDGFR
leads to the autophosphorylation of the receptors. The inhibition of autophosphorylation is
the objective pursued with kinase inhibitors. By performing an IP/Western experiment the

30 level of receptor autophosphorylation can be assessed directly.

5%x10° cells (HEK PDGFR cell line for PDGFR, HEK c-Kit for c-Kit, and THP-1,

HL-60 or MV4-11 for Flt-3) were incubated for 30 minutes in 2.5 mL of culture media

with a defined concentration of test compound. In order to stimulate receptor
26



10 (Mol ecul ar Devices). Proliferation and Viability Assay (MIT) The
inhibition of mutant FIt-31TD is expected to affect the proliferation and
vi abi |'i t ywofosmsmeocel |s with this nmutation. In order to as®esgShhen2srtivity
of test conmpounds 15 an MIT proliferation and viability assay (Roche

Mol ecul ar Bi ochem cal s, 1ndi an&gol [ S formed wth an

[ A [ 1
line cal | edUipAOSPROTNANPN SrOwgh | t%iﬁpggggﬁ\ﬁ?orﬁgéh@an%wm@_v@& ﬁ%%@i?w |
in 100 L ofgig&Ali@ MeiftBhat €dmbhiis (,9%) \ygérdddea 1S ANRhtleTRe cdiRGHbalRd Wi th

i ncreasing concentrations of compoun 48 hours. After this 1 ncubation
period, 10 cphtrififgetihad MEEd inbel b tysiscadicr FOmdMSTrisdded.4{ 0% MPHAOUT S0 mVhe MIT
| abel i ng 20 reagent was netabolized by viable cells to formazan, an

i nsol ubl e BY¥a¢d, saM EDMA sloinlybNe3 Ye4). Thelysae nuceatrifvgdd and1i@oulL obantibody

solubiliLzation solution was added. | at e was i ncubate 7 degrees
Cel si usf oP82BSHBUTESPEGHYS ISRBIAT Senadded Hlaﬂsua%rﬂgﬁaflvaatﬁ-%h&%@%@ was
determ ned,aﬁH%CKft@@mgll@PPefﬁ%taPlti%d-k YS 8, %’ﬁ?a Oz ﬂibécﬁmﬂégﬁﬁgnc%?mﬁéty of the

solutions in the s reflects the effect the conpound has on the
viability dmnunecaaplexes w&e lispaterbpith Freieindd beads (Vigeraebn Lonis/ Médtand RAGH e

bi ndi ng of growth fact to eptqr tvrosine kinases like Flt-3.or PDGFR
Pends To t AESTHIBHHEE cnivRy e BER B Snt B el Sns: hifahbi gt

aut ophosphegsidias (4610, Upstdie By cbabdlogs, [puUE PuRd], MY Tké haaRity Bhibbiphsho- By
performng an | P/Western experinent the 30 |evel of receptor )

aut ophaé8phdyippiae pignalcarresrongdigds yardoyus drag eeneenteationy pravides @ WayER deforrece| |

line for P@%‘%E@egfeﬁ' Jon{p%hn&fd%f}%ing{}%éwﬁu{co holpHd I19c§oAW4' 11 for Fit-3)

wer e i ncuba m nutes I n remedia wth a defined
concentrati on ofln gestralc thepompdundsrexemgified mersinitme béen foembiot aohitGan\ViOs,

03/ 057690 PCT/ US02/ 41252 autophosphoryl ation, growh factor (PDG-, SCF, or
FI t-3 | i gardlesedpadOinMiiy onsor mgrerf the $oye dssele | nt er nati onal, Canarill o,
CA) was added for 5 mnutes. The cells were then centrifuged and lysed in
500 pL lysis buffer (50nmM Tris pH 7.4, 1% NP-40, 150 nM Nad, 1 mM EDTA, 1
mV Na3Ye4) Phhbmakoyldabeces s centrifuged and 10 L of anti body 5 against the
respective receptor was added to the supernatant (anti-PDG-R (P20),

anti-c-Kit (C 195, cvalgteaphermpqokingtiess may Spragyn Rawiey zatp(ePstAoBgEs I nc. ).
e SASHELESER S KISR0 RS 06 AR >
agai nst phg¢Bphraintiyiststions at 1 mg/kg concentration, and oral (PO) administration, at 10 mg/kg
concentration. Blood samples were collected from animals pre-dose, and at 2, 5, 15, and
20 30 minutes, and at 1, 2, 4, 6, 8, and 24 hours post-dose. Plasma concentrations were
determined by liquid chromatography-mass spectrometry (LC-MS) (MDS SCIEX API
4000, Applied Biosystems, Foster City, CA). Standard pharmacokinetic parameters were
assessed by non-compartmental methods using the WinNonlin Version 3.2 software
package (Pharsight, Mountain View, CA). Oral bioavailability was determined as the
25  ratio of the area under the curve (AUC) in the graph of plasma concentration versus time
for PO administration to the corresponding quantity for IV administration. The oral
bioavailability in rats, for example, of 3-[3,5-dimethyl-4-(3-ox0-3-piperazin-1-ylpropyl)-
1H-pyrrol-2-ylmethylene]-1,3-dihydroindol-2-one, determined by this method, was
50.6 %.
30
Comparative Assay Results

Table 1 lists assay results for two compounds of the invention, the compound of

Example 1, 3-[3,5-dimethyl-4-(3-0x0-3-piperazin- 1-yl-propyl)- 1H-pyrrol-2-ylmethylene]-

27



resi dues (4Gl0, Upstate Bi otechnol ogy, Lake Placid, NY). The intensity of

t he phospho 10 tyrosi ne signal corresponding to various drug concentrations
provi des wowaps1600 determi ne the 1 C50 of the test conmpounaCrarsor/es2

i nhi bition of autophosphorylation. In general, the conpounds exenplified
herei n have been found to exhibit an 1C50 of less than 10 Min one or nore
of the abold-dkwhgindoliZomhirifrerrordetnit.iapd theromparpdpeEptapledéokiheti cs, mal e

Sprague Daw e t D, SE LALR | £ | Yell atari /{1 &1 ngt on,
W) ver e ee f-oe el ESiprob fC I sRR8L 2hBhaRench LY 20 00
1 mg/ kg codiggdroiriol-0rune amidluoraatetdeOFoachmper b, allabten] alad 1idt assgy kepults for
25, 15 BT SOOI ey 2 oo B O A HsPerab" doce.
Pl asna £onggr hC t } cq U I -41ass

Spect T onet £ T A e 0 B et er G ty.
CA) . St andghueibinelz-oldolievns ijeatifinteed Y54k 'heguepasaiiog dfythe former prior art

non- conpart nment al. .met hads. usi ng the W.nNonlin Version 3.2 softwar package
(Phar o1 Gt SORBRIALAR FEBie: HAF B WEmebog ar P i holod sBR pishied s het ne
25 rati o OfiestRBePMEnWIGE! /. ML CHEME1LOAUTD]. n, Kibe14g hpRBS®L60E. aBlidability
concentration versus tine for PO admnistration to the correspondi ng

quantity foftestomnenndsstoriahipismuta&lict BID wap tralediln Hisi QYIQOXIFEY #582%, f or

exanpl of 3-.[.3. 5-di - 4+ (3 .3- i i N-1=v] 6re
e pyr Fr gty 15 e PEICHR 5 PROBICKR) 5L BRI 4 e ELPRYIPR sssayyexcept, g
was 50.6 %s indRatednParsabivi ®cldssiy cRapoids of ERhmplks lliaatl 228hewed subsul ts for
two conpounds of the_invention, the _conp un?%: f Exanple 1,

3-[ 3, 5- di nBiHpmolar AsH W 3be sy XWRl-aW?PP g‘ﬂsf@yfl—l- pyrrol - 2-yl met hyl ene] -
27 WO 03/057690 PCT/US02/ 41252 1, 3-difyfs @i ndol -2-one, trifluoroacetate,
and the conpound of Exanple 22, 3-[3.5-—

di met hyl - #- [ 3- oxo- 3- (4- et hyl )|pi perE&Bn- 1- y| pr dHGFRL PDGFR
H-pyrrol - 2-yl met hyl ene] - 1, 3- |di IRdgeumpol | 2- of@, (iMD)f | upr ok} aivd) For
conpariso1Thﬁgﬁk§n?0@Jso T ST[S assay results for two pfror art conmpounds,
3-[2, 4-di pet hyl - 5- (2- oxo0-1, 2-/di hydroindol 13-yl i denenethyl) 5 .

1H- pyrrol 1 Bxgmplerlopi oni ¢ acid, ideh24fiedjas SUBEBS, ang 0.03

3-(2,3-di .acgtgh%l—lew—r—ek—&—w—)—net H-epet—2—detagoe—+dent+Hegas—S55416.
The prepat SEFBREA t he former| pri o(ﬁgrt (:orrpouQrg i s degcribed above fs

I nter medi aGniharisoh CethpsindsOTPOUNd Was prepared as
SU6668 No activity” No activity No activity

SU5416 ~1-10 0.05 0.06

#

* Highest concentration tested 10 um

15 ™ Highest concentration tested 1 pm
# Immunoprecipitation/Western (IP) assay

20
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described in Sun et al., J. Med. Chem 1998, Vol. 41, No. 14, pp 2588-2603.
The ability of test conpounds to inhibit mutant FIt-3 I TD was tested in

t he cyt otwwiogiosywomssay. 10 I nhibition of the VEGFR and PDBERUSIN&IRE6S wWas
tested in the Ca2+ FLIPR assay, except as indicated. As shown bel ow t he
conpounds of Exanples 1 and 22 showed sub- mcronolar activity in the
Flt-3, VEGRAIMAd PDGFR assays. Table 1 Flt-3 VEGFR PDGFR EC50 (M | C50
(M 1C0 (M This Invention Exanple 1 0.24 0.02 0.03 Exanple 22 0.22 0.03
0.09 Conparison Conpounds SU6668 No activity No activity No activity
SU5416 -1-10 0. 05 0. AGomgoghest foemuledgNt ration tested 10 gm 15 Hi ghest
concentration tested 1 m# | munoprecipitation/Western,(I1P) assay 20 28 WO
03/ 057690 PCT/ US02/ 41252 CLAIMs 1. A _conpound @3ONBYRila (1) CNRL R2 N O
R3 NR4 5 wherein: (i) R represents\a _hydrogen atomor a (1-4C)al kyl
group; and R2 represents a group of f/fml\ a -Al-NR5R6 in which each of R5
and R6 i ndependently represents a h - atomor a (1-4C al kyl group and
Al represents (CH2)m (CH2).-A2-(CH 10 (CH2CH20O) gCH2CH2 in which mis
an integer of from2 to 10, each of \17 apd p is an

wherein:

(i) R' represents a hydrogen atom or a (1-4C)alkyl group; and R’represents a
group of formula -A'-NR’RS in which each of R’ and R® independently represents a
hydrogen atom or a (1-4C)alkyl group and Al represents (CHa)m, (CHz)n-AZ-(CHz)p or

10  (CH,CH,0)qCH,CH, in which m is an integer of from 2 to 10, each of n and p is an
integer of from 1 to 6, A?is CH=CH, phenylene, biphenylene, cyclohexylene or
piperazinylene and g is 1, 2 or 3;

(ii) R' and R? together represent -A>NR’-A* in which each of A’ and A*

independently represents (CH,), or (CH,CH,0);CH,CHy; in which r is an integer of from
15 2to6,sis1,2or3,andR’ represents a hydrogen atom or a (1-4C)alkyl group;

(iii) R! and R* together with the nitrogen atom to which they are attached
represent a piperidinyl group, which piperidinyl group bears a substituent of formula
-A>-R® at the 4 position, in which A’ represents (1-4C)alkylene and R® represents
piperidin-4-yl; or

20 (iv) Rl and R2 together with the nitrogen atom to which they are attached
represent a pyrrolidinyl, piperidinyl or morpholino group; and

R® and R* each independently represents a hydrogen atom, a halogen atom, a
(1-4C)alkyl group, a (1-4C)alkoxy group, a phenyl group which is unsubstituted or
substituted by one or two substituents selected independently from a halogen atom, a

25  (1-4C)alkyl group and a (1-4C)alkoxy group, a group of formula R3S(0),NR’-, a group of
formula R'“N(R'")S(O),-, a group of formula R"?C(O)N(R")- or a group of formula
RM’N(R15 YC(O)- in which each of Rg, Rlo, R'? and R independently represents a

29



integer of froml to 6, A2 is CH=CH, phenyl ene, biphenyl ene, cycl ohexyl ene
or piperazinylene and qis 1, 2 or 3; (ii) Rl and R2 together represent
- A3- NR7- A0 030516 ch each of A3 and A4 i ndependently repPeTarstz42€HA or
(CH2CH2O), CH2CH2 in which r is an integer of from 15 2 to 6, s is 1, 2 or
3, and R7 represents a hydrogen atomor a (1-4C)al kyl group; (iii) Rl and
R2 t oget hefl-4@)akyt goupiot a phenyl sravmwhichnisivapubsHByedersubstitaet b ong ébtxent a

pi peridi nyl .gr.ou i.ch. piperidin I r < i formul a
B Re ot s st SRR o AR RS oy ST P e °F8

r epr esent s(1-4iariok fighoup; Md eadh 2R, R V)R Rin@RY iRdependaittyatprebdnbs 4 hgirogenr ogen
atomto which they are attached represent a pyrrolidinyl, piperidinyl or

nor phol i noatgmaus; (1f¢dalksl ZAWPR4 each i ndependently represents a hydrogen
at om %hal Oge”oﬁa{s]ﬁ%}mﬁceuéiéaaﬂfg%&!aéﬁlgegélpfﬂereg@ (1-4C) al koxy group, a phenyl

gr oup ich is un stitute stituted by one or two substituents
sel ected i ndependently froma hal ogen atom a 25 (1-4C) al kyl group and a

1-40C) al k , f fo l. S NR9- |, f f I
RLONCRI1) S D) 525 oRetimohnd or HOF A SOHE NORERIE: o o 3?‘%;8 of formla
R14N(R15) C( O) - i : 0 &1l

(R15) (O {13\8"%%#@%%&%?&&% atd®d-Br a ZC?dljil'lgg g&gllp[(c% imj. greédiya

represents a 29 0%7699 > JS02/ 41252 group or a phenyl
group whi cgroiip ofifrsmiodr 4 JNRBR dn vaidiseach of Bda epen IERIASER fuent s

sel ect i ndependent | v _f | oge 0, al gKB ngd. a

(1 a0) B oo ke (LaEnin gl WP IS, Chp G

repr esent S(GHJTHYO)YEN,CTaS @rwigith & i6 an 4@ gk by frogr Depl0, bachrofa and p is an .
pharmaceutical | y-acceptablg salt thereof. 2. A C(I) ound as clained in daim

! nmp
1, wher ei nintqgey offromdppds dnisCH=RH PBefyiens: Bipheylene MCIRBFEYIRIA Ofgr oup; and
R2 represep . : .a -Al-NR5R6 in which each of R5 and R6
independen?‘%gra?lggfggelggﬁ?gflsaf’%%lgﬁydrogen atomor a (1-4C al kg/l gr oup and Al
represents (CH2Jitn R{ SR hiohetheOldpesers -A{-DIRZ k2 0) wBid@aeh phAWMEA m i s an

integer_of from?2 to 10, ea f n i . Nt r .of froml.tqo 6, A2
o Gk, BHERTEHY, B HEn i EHecr (G B RO EBRER i YR a1 (HHE RE MR o (s
1, 2 or 3;94db)sRE, 20863 RAdrOaepREMty LRYRSQM atorfidr NRV.AalkjiroMp; oh each of
A3 and A4 15 1| )nsdepeqdent |y repfr)esent sﬁ% O—%hr or (CHZCHZO)%%I—IZ 2 in whichr
is an integer ofiiij Rorand R*together with the nitrogen atom to which they are attached

represent a piperidinyl group, which piperidinyl group bears a substituent of formula

-A’-R® at the 4 position, in which A’ represents (1-4C)alkylene and R® represents

20  piperidin-4-yl.

3. A compound as claimed in Claim 2, in which
(i) R' represents a methyl group; and R? represents a group of formula -Al'NR°R®
in which R° represents a hydrogen atom, R® represents a methyl group and A' represents
25  (CHpm, in whichmis 2, 3,4,5,6,7, 8,9 or 10; (CHz)n—Az-(CHz)p in which » and p are
each 1 and A% is CH=CH, phenyl-1,3-ene, phenyl-1,4-ene, biphenyl-2,2’-ene or cyclohex-
1,3-ylene; (CH;;‘),,-AZ-(CHz)p in which n and p are each 2 and A?is piperazin-1,4-ylene; or
(CH,CH;0),CH,CH, in which g is 2 or 3;
(i) R and R? together represent -(CHz)o-NH-(CHy)-, -(CH,),-N(CHs)-(CHa)o-,
30  -(CH)>-N(CH,CHz)-(CHy),-, -(CHa),-NH-(CHp)s-,
-(CH,CH,0),CH,CH,-NH~(CH,CH,0)CH>CH,-; or
(iii) R' and R? together with the nitrogen atom to which they are attached

represent a piperidinyl group, which piperidinyl group bears a substituent of formula

30



2to6, sis 1l 2 or 3, and R7 represents a hydrogen atomor a (1-4C)al kyl
group; or (iii) RL and R2 together with the nitrogen atomto which they are
at t ached woepnesent a pi peridi nyl group, which piperidinylPCgrusop4taéars a
substituent of fornula -A5-R8 at the 4 position, in which A5 represents
(1-4C) al kyl ene ;and R8 represents ZQ pi peridin-4-y s A conpound, as
claimed in ésr -R° i the 4 posifpometn yhish rrmﬁeéeﬁewl@e@é%rerﬁrssap PIRgHinS-
represents group of fornula -Al-NR 5R6 in which R5 represents a hydrogen
atom R6 represents a nethyl group and Al represents 25 (CH2)m in which m
is 2, 3, 4, 5 6, 7, 8 9 or 10; (CH2)n-A2-(CH2)p in which n and p are each

1 and A2 is CH= p | -1 | -1, 4-enge,, hiiphen ene or
cycl ohex- 1,3-yl ene: ?’rli? @E%lq%%?’cw 85’18‘%35? n@i@ﬁ@z%nd A2 is
pi perazgn- b}ﬁ-@He@ﬁr-CH"z m(vgﬂ—@gﬁl OHHLH2 in which g is 2 or 3; (ii) RL and
R2 together represent -(CH2)2-NH (CH2)2-, -(CH2)2-N(CH3)-(CH2)2-, 30

- (CH2) 2- N(CH2CH3) - (CH2) 2-, -(CH2) 2- NH-(CHZ) 3-,

- (CH2CH20) 2CH2 2 NH-(CH2CHZ ) i) Rl ther with the
(GRO20 2020 N LR LR SHa R o Gl bl OSSR IR
whi ch pi per-A&NniLA‘gﬁ@wrhldw@esoﬁA%mM indepéndehtly @Efaséras (@)W 03/ 057690
PCT/ US02/ 41252 - A5- at the 4 position, in which A5 represents pr7opyl ene

and R8 repKGHeGHs%CHe@Harmwkrmhws ammt%ebeﬂrfﬁ@nr?@ésa@ wisrted oF A @WdR'm 3, in
whi ch 2 whi ch 2, 3 4 5.
A pgnp@énpl?gjsfg aﬁ’é@g@@&‘?%%ﬂ {%ﬁgﬁ&%{ aannRZ Itgge[nhle? repr egent

-A3-NR7-A4- in V\/nr ch each of A3 and A4 independently represents (CH2)r or

S e Ry 101 o eserlt COPHRS GRHME] B i 3 e1iNe] Bl Ryf Rafgeer tbregent” '
conpound as &l md CPI 8t Ith,), INR %j Rl and R2 together represent

- (CH2) 2- NR7((daé @ 2)? gt KR *f{&z 3., 15 7. A conpound as clained in

Claim6, in which RL and R2 toget her represent - (CH2) 2- NR7- (CHZ) 2-. 8. A
conpoqu as cl aijred |n Claim

Q R/, .repl b drogen
met hyl et hyl , gr‘ OpyI %‘PB%UDSV fabrpé%ﬁltngllalm% in'which R §36R ?oge%ﬁerr reséent
-(CHz),-NR'-(CHy),-.

8. A compound as claimed in Claim 6 or 7, in which R’ represents hydrogen,
methyl, ethyl, propyl, prop-2-yl or butyl.
20

9. A compound as claimed in Claim 8, in which R’ represents hydrogen.

10. A compound as claimed in any one of Claims 1 to 9, in which R® and R*
each independently represents a hydrogen atom, a bromine atom, CH3C(O)NH, or
25  CgHsC(O)NH.

11. A compound as claimed in Claim 10, in which R® and R* each

independently represents a hydrogen atom.

30 12. A compound as claimed in Claim 1 in which
@R represents a methyl group and R? represent a group of formula —A'-NHCH;
in which Al represents (CHz)m, CH,CH=CHCH,, CH,-phenylene-CH,, or

CH,-cyclohexylene-CH,, in which  is an integer of from 2 to §; or
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20 9. A compound as clainmed in Aaim8, in which R7 represents hydrogen.

10. A compound as clained in any one of Clains 1 to 9, in which R3 and R4
each i ndewerndestshy represents a hydrogen atom a brom ne 2COMSOZHAE, O) NH,
or 25 CGH5C(O NH. 11. A conpound as claimed in Caim10, in which R3 and R4

each independently,re sents a hydrogen atom 30 12 ound
clained in O ai fD 1§1 ﬁn&ﬁg r@ies?@ggggé)ﬁtw‘écﬁéhhch@bh% P‘?d(qéjf

repr esent (@lpg@; represents (CH2) m
GﬁZG—hGﬁGﬁg(cg{é%lZJNSﬁé I@% %52& or 2 cyé_m&hexyl ene-CH2, in which mis an
i nt eger of f r omR3 and R8 areorachs ind@ I8 niDERBBOZERCT/ US02/ 41252 (ii1) Rl and R2
toget her represent -(CH2)2-NH (CH2)2-, -(CH2)2-N(CH3)-(CH2)2-,

-(CH2) 2- N(CH2CH3) - (CH2) 2- or - (CH2) 2- NH-(CHZ)S-; and R3 and R4 are each

i ndepenglent | y hydr ogenconpobdd af\chanBPtams 1ZpwARe; in Caim 12 in which:
(i) R represents a nethyl group and R2 represent a group of fornula

A" -NHCH3 in whi & ranre&eéﬁra@@thylsgrewdﬁ TCPEESHRE @HICMED, Ofgprmula —A'-NHCH;

Or2- (1, 4 PhEmy R0 Sl R, Sy i iR Ol O by 20 Rvtioget her

- (CH2) 2- N( @Ha CH2)3; 6£H2) 2- or -(CHZ)2 NH (CH2) 3-. 14. A conpound as cl ai ned
n Caim1, which is selected

[3, 5- di met hyl (8- R3 aB&BQ@gﬁihsé@ﬁsﬁntﬁW@rzéﬁy‘ﬂ?ﬂﬁzwﬁﬁﬂ%wﬁéﬂy)r(ﬁéwvi ene]
1, 3- gyhy _ .

[ 3, 5-di rrecqh?zdlq‘f 2%332 (?C}%Zf 8rt h(CHZ}):)Zl I;\)Igr(aczkll) 1-yl propyl ]-1H pyrrol - 2-
yl net hyl ene] -1, - di hydr oi ndol - 2- one;

3-[ 3, 5- di net hyl 3- 3-h i -;L- | propyl )1

5 S g O o Y B0 i o

E)lha; mag euti cal | g-[3GC@iplcaliil-a-Salxos3-biperLRt 1-ylpdébylP1 HAyEeNRSiethlend]or,sul a
a

[
3-
3-

dihydroindol-2-one;
15 3-[3,5-dimethyl-4-[3-0x0-3-(4-ethyl)piperazin-1-ylpropyl]- 1H-pyrrol-2-
ylmethylene]-1,3-dihydroindol-2-one;
3-[3,5-dimethyl-4-(3-0x0-3-homopiperazin-1-ylpropyl)- 1H-pyrrol-2-ylmethylene]-
1,3-dihydroindol-2-one;
and pharmaceutically-acceptable salts thereof.
20

15. A compound of formula (Ia):

(Ia)
25  wherein R is hydrogen, methyl, or ethyl;

or a pharmaceutically-acceptable salt thereof.
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Nr NON, RO (la) 25 wherein Ris hydrogen, nethyl, or ethyl; or a

phar maceutical | y-acceptabl e salt thereof. 32 WO 03/057690 PCT/ US02/ 41252
16. A corpouwnaszso cl ained in Caiml15, which is sel ected PCEBMS02/41252

3-[ 3, 5-di net hyl - 4- (3- oxo- 3- pi perazin-1-yl propyl)-1

H pyrrol - 2-yl net hyl ene] - 1, 3- di hydr oi ndol - 2-one; 5

3-[3, 5-di net hyl - 4-[ 3- oxo- 3- (4- et hyl ) pi perazi n- 1-yl propyl ] - 1H pyrrol - 2-

yl met hyl ene] - 1, 3xdi hy, r ceptable salts
thereof. 17. A ggrrpodﬁg&gwda%rre cdl QHHHQ m&ﬁﬁgﬁ:% xS

3-[ 3, 5-di net hyl -34[3(53(:11@)@(1)14)8-4 ~-(Booxo- 3-p1perazm-1 ylpropyl) 1H-pyrrol-2-ylmethylene]-1,3-

pi per azi n- ]dblé’ Fro(g(ﬁ 1H— pyrrol -2-yl met hyl ene] - 1, 3-di hydr oi ndol - 2-one, or a
phar maceut i Fl ¢e abl e salt thereof. 18. A process for the preparation
of a coppound ag- Isaalmh 1121 @0k P51.84-8fhyl)pipeiaith- L yiRopkT of@Nprises: 15
(a) reacting a co[?rpound o}; f%}’?rrullzitu€4 y)% g)p@F@,]NR 1) or a
reactive déFpgthylenad- ]t?bréﬂé/éfomwlt%or@,corrpound of formula (I111) HNR R 20
(I11) or a sal and R4 are as defined in
Claim1, or (b)ta &pﬁ& eutlcﬁll%&%&aﬁﬂe Saﬁs th(eﬁfl n which R5 or R7 represents
a hydrogen atom deprotecting a conmpound of formula (I1V) 33

17. A compound as claimed in Claim 16, which is 3-[3,5-dimethyl-4-(3-0x0-3-
10 piperazin-1-ylpropyl)-1H-pyrrol-2-ylmethylene]-1,3-dihydroindol-2-one, or a

pharmaceutically-acceptable salt thereof.

18. A process for the preparation of a compound as claimed in any one of

Claims 1 to 17 which comprises:

15 (a) reacting a compound of formula (1)
COOH
| N
0]
R3 N
R
(1D
or a reactive derivative thereof, with a compound of formula (III)
HNR'R?
20 (1)

or a salt thereof, in which Rl, R2, R3 and R* are as defined in Claim 1, or
(b) for a compound of formula (I) in which R’ or R’ represents a hydrogen

atom, deprotecting a compound of formula (IV)
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WD 03/ 057690 PCT/ US02/ 41252 CONRlaRRza N O R3 R4 (IV) in which Rla and
Rea are as defined in daim1l for RL and R2, except in that R5 or R7 is
repl aced wtob/osr6g0 oup Rya or R7a respectively, in which RPEa/tmnzi4R3a each
represents an 5 amne protecting group, and R3 and R4 are as defined aim
1; followed, if a pharmaceutically-acceptable salt i S, rzgqui red, by formng
a pharmaceutically-acceptable salt. , HONR: TRRal conposition,

whi ch conprises a therapeutically 10 € i v&“anount of a conpound as
claimed in any one of Clains 1 to 17, & her with a

phar maceuti cal | y-acceptabl e di | uent captNer. 20. A conpound as cl ai ned
in any one of Claims 1 to 17, for ude iMNtherapy. 15 21. Use of a conpound
as claimed in any one of Clains 1 tg ofor the manufacture of a

medi canment for the treatnent of tion responsive to a tyrosine

ki nase inhibitor. 22. Ap ' conposition for use in the treatnent
of a condition 20 respons si ne ki nase inhibitor, which
conprises a conpound as cl ai ne A any one of Clains 1 to 17. 23. A nethod
of treating a condition respgfisive to a tyrosine kinase inhibitor, which
conprises admnistering to a patient in need of treatnment a

therapeutical ly-effective 25 anount of (@)conpound as clainmed in any one of

Cains 1 to 17, 34 ) . ) . ) ) 5 7.
in which R™ and R* are as defined in Claim 1 for R" and R, except in that R’ or R’ is

replaced with a group R* or R7 respectively, in which R> and R each represents an
5  amine protecting group, and R? and R* are as defined Claim 1;
followed, if a pharmaceutically-acceptable salt is required, by forming a

pharmaceutically-acceptable salt.

19. A pharmaceutical composition, which comprises a therapeutically-
10 effective amount of a compound as claimed in any one of Claims 1 to 17, together with a

pharmaceutically-acceptable diluent or carrier.
20. A compound as claimed in any one of Claims 1 to 17, for use in therapy.

15 21.  Use of a compound as claimed in any one of Claims 1 to 17, for the
manufacture of a medicament for the treatment of a condition responsive to a tyrosine

kinase inhibitor.

22. A pharmaceutical composition for use in the treatment of a condition
20  responsive to a tyrosine kinase inhibitor, which comprises a compound as claimed in any

one of Claims 1 to 17.
23. A method of treating a condition responsive to a tyrosine kinase inhibitor,

which comprises administering to a patient in need of treatment a therapeutically-effective

25  amount of a compound as claimed in any one of Claims 1 to 17.
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