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Field of the Invention 10 The present invention relates t 0 | ndol i none
derivatives useful as pharnmaceuticals, to processes forZ%‘EB Epﬂ the
conpounds, to internediates useful in the preparation of the compounds, to
pharmaceuti cal conpositions conprising.the; conpounds, and to the use of

t he conpounds as pharnmaceuticals. .15 - Background of the Invention WO

96/ 40116 difdsR§Red hat certain pyrrole substituted 2-inggligone.derivatives
are receptor tyrosine kinase inhibitors useful in the treatnent of
conditions responsive to receptor tyrosine kinase inhibitors, for exanple
proliferative disorders such as cancer. A preferred conmpound, disclosed on
page 17, is 3-(2,3-dinethyl pyrrol-5-yl)nethylenel-2 20 indolinone, also
known as SU5416. Unfortunately, this conpound has been found to exhibit
poor solubility in water and | ow bioavailability upon oral and intravenous
~adm ni stration. WO 99oGIMRPERIVATINBS FSEFOLAShBROTHIY rFIgAE SEBBITORRIt ed
2-indolinone derivatives as receptor tyrosine kinase inhibitors. A
preferred conpound, disclosed as conpound 5 on 25 page 214, is

3-[2, 4-di net hyl - 5- ( 2- oxo- 1, 2- di hydr oi ndol - 3-yl i denenet hyl ) - 1H pyrrol -3

yl ] propionic acid, also known as SU6668. This conmpound has been found to
possess superior oral activity to SU5416, but has been reported to | ack
the ability of that compound to inhibit the.receptor tyrosine kinase Flt-3
(Abstract 497, Anne-Marie O Fa&gghlgﬁggalmm Anerica Society of Hemat ol ogy
Meeting, Ol ando, Florida, USA, : -11,2001). FIt-3 is an

i nmport ang target['hépzléseatihyarnﬁsuimmdsitmmlihdﬂﬁubietdmiwtivasrp@”ulaal ly for the

-t t t A i

oA of AL ) b LU A SR BRI N
const i t ut i \feepatayiowsf thecqniposmpis oo phatmacmtiol cdehposiBorsicemprisingthal ., Bl ood, |
August, 2001 VOI @f?g’é&b'ﬂfegﬂhg om 0%%‘158“‘%{02%%‘%%@“&””8 2006 WO 03/ 057690

PCTI US02/ 4198%° I scl'oses pyr stituted 2-indolinone
derivatives bearing certain am do substituents directly attached to the

pyrrolelging as receptor tyrog&gg K&Eﬁﬁﬁmhh%HkQ'tors
WO 96/40116 disclose that certain 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 SUS416. Unfortunately, this compound has been found to
exhibit poor solubility in water and low bioavailability upon oral and intravenous
adminjstration. '

WO 99/61422 discloses further pyrrole substituted 2-indolinone derivatives as
receptor tyrosine kinase inhibitors. A preferred compound, disclosed as compound 5 on
25 page2l4,is 3-[24-dimethyl-5-(2-0x0-1,2-dihydroindol-3-ylidenemethyl)-1H-pyrrol-3-
yllpropionic 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 Soclety of Hematology Meeting, Orlando, Florida, USA,
30 December 7-11, 2001). Flt-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 wh:ch lead to consumtlve
tyrosine phosphorylatlon 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 Eftrt gnts at
the 4 5 position which exhibit protein kinase nndulatind%h "F@P§

01/ 42243 di scl oses that certain conpounds containing two or nore pyrrole
substituted 2-indolinone groups covalently |inked together through the 3
position on each rrole by one or nore linker groups are also useful as
recept or tyrﬁg?ﬁ@’%ﬁhase i nhi bi tors. Nonethel ess, in vi eRCOUSEHa25Zeverity
of conditions responsive to receptor tyrosine 10 kinase inhibitors and of

the recent identi fW@@ifﬁ@HM@fscl%&@ﬁ%fxdl&sdbktﬂ@tﬁ&z-ﬁd&BhﬁHn& BrivhiVegBdaing @ need
exi sts for new receptor tyrosine nase inhibitors wth diverse E)r operties.

Sunmary of t HeSTHIRGRICISERTIBERL direstly afchad s the @ymsols HREASTERIEF RFIRAHEHY es
bearing cert ajnRibfas,boxam doethyl 15 groups at the 4 position on pyrrole

have now been found that_ are inhipitors of recept.t tyrosi ne kinases with
particul arly desi P&‘BP%O#&B@F@PS&%MMB?S&PW& W‘%@%F‘é’%tﬁ?mi%@@ﬁti on
prﬁvhdes %C?ﬂsﬁaiﬁdﬂd'hﬁﬁeﬂﬂﬁmb@nﬁcﬁasexﬁ@ﬂﬁu?%ﬂﬂw n whi c{r (i) R represents
a hydrogen atom or, 0 an gsents a_ grou
For mul a0 At - Nrsre T O dsbies Bl eBiin st BB BERRINE P e s o
?ée' r2 ?ge 22 aE gzm;ﬁrumdﬂmé@namz hé(gtbu%&_:guﬂbgﬂﬁﬂnl&d tdgﬁmm&emglﬁhe(mm on eac? ,

2) n- A2- r q mi.s .an.i nt.eger rom2 to
10, “bachof PRSP TR EoRer RS e oo i i e AR W o
phenyl ene, biphenyb&m&hﬂﬂgdﬂﬁ@ﬁxﬂﬁmaamﬁwofpnﬂ&mmzmqmﬂﬂwﬂoRMQqum5mb 2 or 3;
2 26 June e WO 03/ 0576 PCT/ USQ2/.41252 and
repr esent 1(% gbﬁ\ﬁ iorp g .W&g‘ﬁ 5‘%“%\"3 Sém%ﬁaeﬂmﬁg}&%% represents
$(PH2) r or  ( CHEEHXE) mEHEHEr fyrosint kinkseintiilsitoarwitintiegerprapbrtits.om 2 to 6, s is
' 2 or 3, and R7 represents a hydrogen atomor a (1-4C) al kyl group; (iii)

R1 and R2 together with the nitrogen atomto which they are attached 5
represent a piperidinyl group, whi Gompang b Inxelntigpy oup hears a substituent

of ormila - A5 Ry flie iSdeRS okt abflatls Slofhh o Bl 8RR adobyftC) 2 kY1 ene

and Rs represents” i peri
15  groups 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*

20 in which:
o R represents a hydrogen atom or a (1-4C)alkyl group; and RZrepresents a
group of formula -A'-NR®R® in which each of R® and RS independently represents a
hydrogen atom or a (1-4C)alkyl group and A! represents (CHz)m, (CHz)o-A%-(CHa), or
(CH;CH;0)(CH,CH; in which  is an integer of from 2 to 10, each of n and pisan
25 .integer of from 1 to 6, A? is CH=CH, phenylene, biphenylene, cyclohexylene or
piperazinylene and g is 1,201' 3; '




(iv) R and R2 together wth the nitrogen atomto which the arz% gttached
represent a pyrrolidinyl, piperidinyl or norpholino group; B°R3 and R4
each independently represents a hydrogen atom a hal ogen atom a :
(1-4C) al kyl group, a (1-4C)al koxy group, a phenyl group which is
unsubstituted or substituted by one or two substituents sel ected

i ndependent | WO ®9xe20 hal ogen atom a (1-4C)al kyl group @cdnmoxds4C) al koxy
group, a group of formula ROS(O) 2NR10-, a group of formula

RSN R16) O O - | nCRAR A 5o gt B et TN i Wi S e a0 o™ 2 19
represents aindependéntyirbprbsess (UH), of (CHOHBRONCHAI ipwhith cis ah fntegasefifiom t ut ed or
substitut ed ne or,t bstityents, sel ected j.n ently froma
hal ogen at omt_&yt‘é ¢ gég},ﬁﬁdﬁgf%?ﬁeﬁmgﬁﬁ %9‘038'1%2’8)05?&16@&%%0%5&?’ and each of
R10, R 2, R14 and(® R'amiRegtenyitlythe siogsetrinstoavhidhydenge attashain or a

(1-4Q) al k roup: 20 ar. har eutical ly- I eof .
; Conpounds%lof q?p(g?s tlaémfcﬂimﬁl e‘lpb‘;é%(r%b?l u(r@yl%?@gb%%g%%msgtg% Dgfe e@%i ve
inhibitors of-A*Rhat tierd pasition,dh whick A’ expestnty (Lf)aliglone and RiaspreseRHGER
(platel et- de“\éﬁ%‘ﬂ‘g"bﬁygxh factor), o-Kit, VEG-R (vascul ar endot heli al

grow h fa(_:torp}P 1-3 in whole cell assays. In one enbodinent, there is
provi ded conpound@v)oR' dudRtrigathér vl thevkigpgsn atom t svhish they geerpliached hy| | or

nvent i on pr araes iRl gRARY oL SERBRERR AT, © 57 0 nd as def ned
above whilh porrer’saﬂ;R%# indepeniéntly represenipolidepsert atérorahaleger atolp, DO0H or a
or 5 sal t 1 néACHNT) EBGLERacHb) R IR D o B ol G i m 1 of
(b) for a comgstimttddy oboentad sbstiyentysclapedindependsntiion ahalegrantos. a hydr ogen
oL LoD o R AR, g SRRSO gl [y, 20
repl aced wi t lof formyla BFI)IN(R }S(Q)2-, a group of formula R“C(O_)N(IQL)- or a group of formula
15 R¥N(R')C(0)- in which each of R%, RY, 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* and R'® independently represeats a
hydrogen atom or a (1-4C)alkyl group; |
20 . or a pharmacentically-acceptable salt thereof,
Compounds of formula (f) have been fourd to be potent and selective inhibitors of
one or more of the receptor tyrosine kinases PDGFR (platelet-derived growth factor),
¢-Kit, VEGFR (vascular endothelial growth factor) and Flt-3 in whole cell assays.

In one embodiment, there is provided compounds of formula (Ia):

OI=Z

NH

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




Rya or R70 respectively, in which Rya and R7a each repres%ﬂhaggn m ne
protecting group, and R3 and R4 are as defined above; f A PO f a
pharmaceutical |l y-acceptable salt is required, by formng a

phar maceutical | y-acceptable salt. 4 26 June 2006 The invention also

provi des pharmaceutical conpositions .conprising a conpound of the

i nvention or a pharnmaceutically-acceptable salt thereof and a
pharmaceutical | y- acceptable carrier. Disclosed herein is a nmethod of
treating a condition responsive to a tyrosine kinase inhibitor, the method
conpri si ng adm rirgbamagputieslizagraptadesaltithereped of treatnment an effective
amount of a conpaRsheffonpRidedY BiabdsOfbr thE Prebieon df Q@odlﬂ)\ﬂﬁcms'dggueﬂr ovi des a
conpound of the invention as described herein tor wuse In nedical therapy,
as wel | as fbveybishgpmpfissvnpound of the invention in the nanufacture of a
f or mul at i on(apreadtieglh aapemt offemukaiBat i ng a di sease or condition responsive

to a tyrosine kinase inhibitor. Detailed Descridhi The present invention
provi des novel pyrrole substituted 23N ndolfneg derivatives which are
substituted at the 4 position of the
substituents. As used herein, the terjfs akkyl and al kylene refer to a
branched or unbranched group. Howewxer nthe~names of specific groups, such
as ethyl, ethylene, propyl, propyl §ne, Hbutyl or butylene, signify
unbranched groups or radicals, unless 4@dicated otherw se, such as
prop-2-yl. Exanples of alkyl dre nethyl, ethyl, propyl, prop-2-yl,
and butyl. Exanples of gk ombis are net hyl ene, ethyl ene, propyl ene
and butyl ene. The term hal ogegy—at/om i ncl udes fluorine, chlorine and

brom ne. The term "therapeujdcally effective anount' refers-to an amount
sufficient to effect treat@nt when adninistered to a patient hi need of
treatment The term"treatnment"” as use&lherein refers to'the treatnent of a
di sease or nedical condition in a pa )ent, such as a manmal (particularly
a human), and includes: (a) preventing the disease or nedical condition

f r om occarea¢ingderivatie: thergaf, iy bargburd of fosatarfint of a patient; (b) aneliorating
t he di sease or nedical condition, i.e., elimnating or causing

HNR'R?

an)

or a salt thereof, in which R, R2, R% and R* are as defined in Claim 1, or
(b) for a compound of formuta (I) in which RS or R7 represents a hydrogen atom, deprotecting a compound of
formula (1V)

CONRR®

/[ \

N
| H
O

[

NH

B
R
(Iv)
in which R12 and R22 are as defined in Claim 1 for R1 and R2, except in that RS pr R is replaced with a group
R5a or R72 respectively, in which R52 and R72 each represents an amine protecting group, and R® and R* are

as defined above,

folloWed, if a pharmaceutically-acceptable salt is required, by forming a pharmaceutically-acceptable salt.

4




regression of the disease or nedical condition in a patient,
sugpressi ng the di sease or nedical condition, i.e., sl ow%gju{?lg’%bpfﬁ esting
the devel opnent of the disease or nedical condition in a patient; or (d)
alleviating the synptons of the di sease or nedical condition in a patient
4a 26 June 2006 WD 03/057690 PCTI US02/ 41252 The term

"pharmaceutical l y-acceptable salt” refers to a salt prepared from abase or
acid which is acceptable for admnistration to a patient, such as a mamml .

Such | t : i: i |- t ahl i
uch salts can ml%ulaﬁ%ogfofqggﬂxgﬁggﬁﬁg% 'cg,?%ogﬁ\a?ﬁ%&%g%sgngggcpw&ﬁﬁa“' c or

organic acids. Salts derive | ceu y-ac e acids include
acetic, 5 behhsinwsntionens eharmpaseitienlly;aceeaisbla sl Ubsrenfiped 2 phammpacauticablyhanesul f oni c,
- fumaric, gl 4eQRPpiable caridsUt am ¢, hydrobrom c, hydrochloric, lactic, naleic,

mal i c, mandelic, nethanesulfonic, mucic, nitric, pantothenic, phosphoric,
succi ni ¢, sul f urPigclosed pergip js@ mefhofl of Erafega sondifiprresporsivedd ofyeosine kinase

(1- hydr oxy - Znhitier) iHeGhefhod CoriprisAB SarhiiBtelihki® a pRBint ih GbHIF Ihdnel£r red are salts
derived fromJ fumaric, hydrobrom c, hydrochloric, acetic, sulfuric,

phosphori ¢, “FeFiNRIRLL 3 cPBpRURd of $he iBYeRtidResul f oni ¢, xinafoic, tartaric,

Ci E ric, mal ;c, nﬁlrﬁb@the&?élfioﬂbﬁrdd&rh?:om?@ﬂﬂﬁﬂhe ﬁﬁélﬂv\iﬁl_-l as?&&:z-i_ﬁécﬂflgfﬁid’ﬁﬂ
sub-group of conpounds of for I's that, in which: . represents a
hydr ogen at 60 eglcq%{e?éy’ﬁfWﬁlmd&o'%ﬁg’faa‘i%‘pﬂ?dt”gwEE’E‘H‘P‘%‘“&{L‘Q group of fornula
- - A - NR5R6 | mawmifhatire eZeclornnilatinb oandidiGerit fidtepaing @ distate srephdis@itpodive 15

hydr ogen at r.a {.1-4 L.kyl group and Al represents (CH2)m

(>C/3|—|2) gAZ(g?iZ 831§?Efﬁﬁ%5@yq0—|20—|2 in which mis an integer of from2 to
10, each of n and pis an integer of from1l to 6, A2 is CH=CH, phenyl ene,
bi phenyl ene, cycl ohexyl ene or ARl ABL !%ﬁge and qis 1, 2 or 3; (ii) R
and R2 together represent -A3- N%é-%e?él i Ich each of A3 and A4 20

i ndependent | y r epFlequssens inventipy propides(nop @rpay sGHR@M2-indolinh iderfvativiss  an

i nteger of KA, ae i ' " - R ese hydr ogen at om
or a (1-4QC) al kyl grsgﬁgﬁﬁtegr%tt?ﬁ%sméllgghﬁpyﬁ%@iongé?%gﬁm tﬂvot % ni trogen atom
to which t hej"b884y t ached represent a piperidinyl group, which

pi peridinyl groupAPERA Seréin b iSrds b kOMNind AficyleR Bk @ a brBetiel8r BHbrah&iRa 4 POSI tion,

in which A5 represents (1-4C)al kyl ene and R8 represents
group. However, the names$ of spécific groups, such as ethyl, ethylene, propyl, propylene,

~ butyl or butylene, signify unbranched groups or radicals, unless indicated otherwise, such
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 hi need of treatment

The term "treatment” as used herein refers to the treatment of a disease or
medical_condition in a patient, such aé a mammal (particularly a human), and includes:

(a)  preventing the discase or medical condition from occurring, i.e.,
prophylactic treatment of a patient;

(b)  ameliorating the disease or medical condition, i.e., eliminating or causing
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

(@)  alleviating the symptoms of the disease or medical_condition in a patient

4a




25 piperidin-4-yl. Conpounds belonging to the above preferred sub-group
have been found to exhibit good solubility in water and %?06’(5‘3 %rption on
oral adm nistration. In this sub-group of conpounds, preferably (i) Rl
represents a hydrogen atomor a (1-4C)al kyl group; and R2 represents a 30
group of formula -A -NRSR6 in which each of R5 and R6 i ndependently
‘represents @odNeRIen atomor a (14C) al kyl group and Al, CRLESENt S (CH2) m
(CH2) n- A2- (CH2) p or (CH2CHZO) qCH2CH2 in which mis an rA eger ‘of from2 to
10, each of it and pis an integer of from1l to 6, A2 is CH=CH,

phenyl -1, 3- ene, Tﬂeemd‘ipharma@n@;allb-ia@hﬂai;wsaz’ @fwetpesaltwgpatﬂdrf@xﬂﬂbasa yl ene or

i in-1 4- Q. i 90 |
IF;IC'FI)' ?U;SIZ? 415’5@%‘%”% ﬂ%ﬂl%}?oge%{ﬁau%nm pl% %‘%’ﬁ? &%&%ﬂcﬂ?ﬂ@ml ch each
of A3 and Adanbenidépdiverphaymacayicdyeceptablei@yganio or rgHRGIRIE) SCH2CH2 in whi ch
e o it eger Sl B bltrnochudefy-hooflatl oo e BEgr.ePT eSoNC S

hydrogen at om or group; R2 together with the
ni t rogenSat (mebnﬁswliﬂn@hbmmry cm@oarlﬁaem@ceﬂwwrl@anfunanmbep%r nyl group,
“whi ch pi peri Baiat the 4
posi tion, %E\lﬁiw%é hgﬁg&gepﬁgsd%ﬁ?gﬁy@&ﬁ&(}%%? Fgércefngﬁdgugs%c}hgg%gsent S

pi peri di n- 41191010 Whicief paptatiesic, phpsphawic, suspipis ek, Grigrs; priplucgeglipnic.and R2
represents gy QFRUR-h9drokRs élmcécxdaﬁﬂﬁb likd Opirtcutly phfdBe d hRREBS ENt S 2

hydr ogen at om resents a met roup and A" represents (CH2)m

( CH2) n- A2- (@Pm)eéfl@ﬁﬂ% ofp OTWh‘r‘fé‘I*P LU, RHOPRYEer of from2 to
10, eac IlOOf nikdﬁﬂéiuil?odl& plkoiﬁt-!ne&lfozﬁ@ Hirtnfdid; Eelic, él&ﬁnmbhclm&eﬁr@cmﬂb.eﬂal - 1, 4- ene,

- bi phenyl - -ene, cyclohex-1, 3-ylene or pi perazin-1,4-ylene and q is 1, 2
or 3; (i) FQCHZ@WIF@ t oget her represent -A3-NR7- A4- in which each of A3 and

A4 15 Independenbhey réﬁﬂé@s'ﬁslg% 6% urd of foHRAGHEGE) (h@HR@HRLi N which r is an
I nteger of from , SIS ]I) 2po (g 5?7 rfgmesen({% a}ﬁf%drogen at om or
a (140) al kyl groQ)pR E?Prefansla)hyﬁ?og‘cﬁ’r?éowat gaale g° P'ﬁ@en atomto
whi ch they acipat foraiieda-NRIRE aselith each bR rmhd R hintiepaidanipy repradents api per i di nyl
group begrs 8 S ubStan S a@lanlyPETH) &id Al represents (CHa)n, (CHa)n-A(CHz)p or
(CH,CH,0),CH,CHj in which m is an integer of from 2 to 10, each of z and p is an

mtegcr of from 1 to 6, A? is CH=CH, phenylene, biphenylene, cyclohexylene or

piperazinylene and gis 1, 2 or 3
(i) R! and R? together represent -A°-NR'-A" in which each of A® and A*
20  independently represents (CHy), oxr (CHoCH;0);CH,CH; in which r is an integer of from
210 6, sis 1, 2 or 3, and R’ represents a hydrogen atom or a (1-4C)alkyl group; or
(iti) 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® m which each of R® and R® independently represents a
hydrogen atom or a (1-4C)alkyl group and A’ represents (CHy)m, (CHz)n-Az-(CHz)p or
(CH,CH,0),CH,CH; in Which  is an integer of from 2 to 10, each of 2 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-l,_tt-ylene andqis 1,2 or3; '
5




-A5-R8 at the 4 position, in which A5 represents propyl ene and

represents 20 piperidin-4-yl. Mre preferably, (i) Rl rep?%%‘éﬁ’t@oﬁ nmet hyl
group; and R2 represents a group of forrmula -Al1-NRSR6 in which RS
represents a hydrogen atom R6 represents a nmethyl group and A" represents
(CH2)m in which mis 2, 3, 4, 5, 6, 7, 8 9 or 10; (CH2)c A2-(CH2)p in
whi ch n an 5 each 1 and A2 is CH:CH phenyl 1,

- phenyl -1, 4%"2%3%%?%% | -2,2"-ene or cycl ohex- 3-yl eﬁb&ﬂﬁaﬁ—ﬁﬁsﬁ A2-(CH2) p
in which n and are each 2 and A2 is piperazin- 1 4-yl ene; or

( CH2CH20) qCH2 CHzn)l R! MAIRE BoggibeSrepgredht -B2-NRIA- Bht@dhd:acﬁ%ftpégﬁd A‘e r represent

(Gro) 2. N bk s (B SR EH T P ORI o (i 11)

R and R2 topge, hrr, 2bid) ahdie’ wpredeng @hydibgematom MI(t-HCIaﬂEygrmu;eoat t ached

represent a pipe idin 2 ar .Whi ch pi rs a substituent
of fornmula -A5- Szft af“%é %g‘g‘g%g’r‘%ﬁ&cgrfp%\ﬂmc%w gr esen%sépropyl ene and
R8 r epr esentepregnpegipaidinylgrgbp, whtth pipaddiR0 @ﬁ;up'\b}:w th FEEEBC2/ 41252 A
particul arl y Rysef erred.sub- Of t 8 ch R
represents [ A g”ﬁhdc% ‘°%%r9%§§“{§§1§!’%‘%°oaﬁgko © ’f%\ér&#ul a - Al - NR5R6

I n which R5p1pﬁhlize®¢nts a .hydrogen atom R6 represents a nethyl group and
At represents (?}:&%ﬁ}g CHe- CH=CH CH2, in which mis an integer of from2
to 6. 5 Conpounds beldnging to this sub ,group have been found to exhibit
parti cul arI y  gadR perenya methiirawupi aud/RE rapresentca grpupmal fermyla -ARNRIR oy e

t | t
(G 105y AR ARRS  1feddah ol ot hifon R GO0 Kprdonsd BB et
represents (QH4R) CHAHEHCHD), oC(OOH:0CHEH, in whickareen injesy Oﬁff@mérﬂ? ed are
compounds i 20 ){é’%‘h%f'n éhdvélﬁﬁr of2 eﬁﬂ@bﬁb@ﬁizphcnyﬁqgtéﬁ@ FphByR | Q[éhg &gl-gr Oup Of

conpounds | I ch qet er represent -
whi ch each £’ mqﬂahw3—Vlnmermeﬁm11)ﬂ~¥eﬁraé%emls?e}%r or ( CH2CH20) sCHZCHZ

Sin which s any R GRGE et Rescht MONR'- LR hidivads o ’aha A1 and RY

~represents a hy rogen atom or_ a (1 4C) al C¥I
15 independently represents (CHa), or (CH2CH3O);

2106, sis 1 or 2, and R’ represents a hydrogen atom or a (1-4C)alkyl group; or

(i) R! and R? together with the nitrogen atom to which they are attached

2 m vﬁuch r is an infeger of from

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® reprcsents
20  piperidin-4-yl.
More preferably,
() R'represents a methyl group; and R?represents a group of formula -A'NRRS
- in which R? represents a hydrogen atom, RS represents a methyl group and Al represents
(CHy)w, in which m is 2, 3,4, 5, 6, 7, 8, 9 or 10; (CHa)n-A(CHy), 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)u-A%-(CHy), in which n and p are each 2 and A? is piperazin-1,4-ylene; or
(CH2CH,0)(CH2CH; in which g is 2 or 3;
(ii) R! and R* together represent -(CHy);-NH-(CHa)z-, -(CHz2)2-N(CH3)-(CHz),-,
+(CHy),-N(CH2CH3)-(CHz)z-, ~(CHz).-NH-(CHg)s-, or
30 -{CH,CH:0),CH,CH;-NH-(CH>CH20)CH2CH,-; or
(iii) R and R together with the nitrogen atom to which they are attached represent
a piperidiny] 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.




15 Cbnpounds bel onging to this sub-group have al so been f ep é exhi bi t
particularly good potency. In this sub-group, preferably uge 4Uee t oget her
represent -(CH2)2-NR7-(CH2)2- or -(CH especially -(CH2)2- NR7 (CHR2) 2-
Exanpl es of particular values for R7 are hydrogen, nethyl, ethyl, propyl,
prop-2-yl 20 and butyl. Conpounds in which R7 represents hydrogen are
especi al | YVPéﬁstﬁ%@d- Referring to R3 and R4, exanpl esf&fus@z?a iskcul ar

val ues are: rogen; for a halogen atom fluorine, chlorine or brom ne,
especial ly brom ne; 25 for a (1-4C)al kyl group: nethyl; for a (1-4C)al koxy
group met hoxy, Afp}:rncmturlwsafdnsﬂsuwgreq:cﬁrcompﬂusdaisG@Hd“@her%/repgm&m phenyl

f , W

h%rogen ﬁtﬁéﬁr@n 38%5 g‘rf&‘?’ Fb%?gh &R% CH.R%E?NH and
C6H5C( O) NH-. hydrdgmitemaﬁﬁ lypr%maradﬂml eramud mﬂqri)ﬂ@pr esents a hydrogen
21,0 2 b Oy 80P, GHACLO N R QRESREABH . More preferably B and

R4 each i ndépén Tepresents a rogen atom Anot her preferred group
of conpofinds of Gcmmqmnh beloyging te t@bﬁ@ﬂm’@émﬁrbﬂmo&w to exhibitpagislatip 006 WO

03/ 057690 P 2 ) SR d R2 represents
a group of fcbia Pyl ittt e Jr%?cr; Alﬁﬁﬁﬁg%gtgﬁ%%&ﬁem@ CH2 CH=CHCH?,
CH2- pheny! ene- Cr¥ithip fhis @Hzr@ydrrefneklwerww (CH)mPfi "gﬁgﬁzvr%t eger of
from2 to 8un@k miik 2% 3 &84, and e together represent --(CH2)2NH (CH2) 2,
- (CH2) 2- N( CH3) - ( CH2) 2- 5 ( CHZ)ZNCHZCHB) ((: or, (CHZ)rNH—(CHZ)B-;
and R3 and R4 arMore Resfersblind pepiasats(G ﬁy@?@jé’ﬁ H@‘Eii‘p tdd> of the above
sub-groyp have hBeeQiAQPREHA aRcBinBhindPRibich W' 3édrteANQH,), POt €NCY as
|nh|b|tors of one"or nOre receptor tyrosine |ldnases. In particular, such
Another preferred sub-group of compounds is that in
‘which R and R? together represent -A>NR’-A* in which each of A® and A*
independently represents(CHa); or (CH,CH,0)CH,CH in which r is an integer of from

2t06; and sis 1, 2 or 3, and R’ represents a hydrogen atom or a (1-4C)alkyl group.

15 : Compounds belonging to this sub-group have also been found to exhibit
particularly good potency.
In this sub-group, preferably R! and R? together represent ~(CH2)a NR'-(CH;);- or
' (CHs) NR'<(CH)s-, especially -(CHz)z-NR'<(CH)z-.
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.
Refemring to R®and R%, 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®, RH. R" and R': hydrogen; and
30 for a group of formuta R™C(O)NR')- CH;C(O)NH- and CeHsC(O)NH-,
Preferably R? and R® each independently represents a hydrogen atom, a bromine
atom, CH;C(O)NH-, or CéHsC(O)NH-. More preferably R and R* each independently
répresents a hydrogen atom. |
Another preferred group of compounds of formula (I} are compounds in which:
‘ 7




conpounds have denonstrated | C50 values for inhibition of the VEGFR
tyrosine kinase of 10 less than 1 pMin the intracel | ul a”ock?e 260§ pr or

i mrunopr eci pi tation assay described below A nore preferred sub-group of -
conmpounds within the above sub-group are conmpounds in which: (i) Rl
represents a nethyl group and R2 represents a group of fornula 15 - Al- NHCH3
in which Al W&MEe¥FeMm s (CH2) m CH2CH=CHCH2, or CH2- (1, 4- peaugbansy- CH2

i nwhi chm s2or3;or (ii) RL and R2 together represent -(CH2)2-NH (CH2}2-,

- (CH*N(CH3) - (CH2h CH2 { CH2) 3-.
Conmpounds bel ong| gRt%PI[eﬁ)"% %Cl_‘g%errea‘g%m%h %ﬁggﬂé&orrpounds have 20
denonst r at ed-A C:Haimﬂsolfb’rrepm&mtsl(ﬂ{ﬁm, @ﬁz%ﬂi eCNEgRRylensCHROTFR

tyrosi ne kingses, gl zg%mﬁ%wge%e@%mmeww Ca' FLIPR or

i munopr eci p| Yon a Scri A particu

arg ref erred

sub- group of conp(dlm sudR” fogetherkeprasdnt () {EHts-(GH:)s- (‘?ﬁw—«(ﬂ(l (l1a)
wher ei n R S . rmaceutically- accept abl e
salts thereofdagjzgg%% g@% Z\X%—%%%%M—é%ﬁ ' USG2/ 41252 Conpounds  of
formula (fa) thatRhend emgamdmn@hmn on are.

3-[ 3, 5-di net hyl

pi Leram n-1- y%lpropyiﬁgo%ﬁ-ogf/hrer (l))?vczqub-fgrou H%/vlegﬁ% f?undtoexdhllbﬁt da%cllﬂr?f:llo 2-one and
3-[3, 5-di et mnqaﬁeh@nmefqm@mm@emmﬁ Wﬂpﬂmem 2- 5

yl met hyl ene] HJTI%XH@QXO- Abir 51903 valbePrEChiiblitén BF B TRURR tyrbsindnabodtpOund

3-[3, 5-di net - prperazin-

yl propyl )10l I—llepsyuhaml ML iy Preminttolosllutm 632 FLIPR ortigehoopredigitationansesy desarbed -

phar maceutic acceptabl e salts thereof. This conpound has been found to
‘be a highly S’ﬂ?‘é‘nt and selective inhibitor of PDGFR, c-Kit, VEGFR and P10.
It has al so been Ammmbréiemb-gﬁﬁpbf@mnﬂdsmmmeahovw\mb@ouam t 0 possess
excel | ent absor t| n W(ﬂleﬂ adm nistered orally to

() R represents a methyl group and R? represents a group of formula
15 -A-NHCHj in which A’ represents (CH)m, CH,CH=CHCH;, or CHy~(1,4-phenylene}-
CH; in which m is 2 or 3; or
@G R and R® together represent —(CHz)z-NH-(CHz)z «(CHy)-N(CH;)-(CHz)-
- (CHz)-N(CHaCH3)<(CHp)- of «CHa)y-NH-(CHa)s-
Compounds belonging to this more preferred sub-group of compounds have
20 demonstrated ICsp values for inhibition of both the VEGFR and PDGFR tyrosine kinases
* of less than 1 M in the intracellular Ca®" FLIPR or immunoprecipitation assay described
below.
A particularly preferred sub-group of compounds of formula (I) are compounds of
formula (Ja):

| (12)
wherein R is hydrogen, methyl, or ethyl, and pharmaceutically-acceptable salts thereof.
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rats. Anot her conpound of formula (1) that may be given szoeci al _nention is
3-[3, 5- 6 June 2006

di et hyl - 4- ( 3- oxo- 3- honopi perazi n- 1-yl propyl ) - 1H pyrrol - 2-yl net hyl ene] - 1, 3-
di hydr oi ndol - 2-one. 15 The conpounds of fornula (1) are useful as receptor
tyrosi ne kinase inhibitors for the treatnent of proliferative disorders,
such as for N&0@¥5¢&hcer whi ch include, but are_not |i n pedusoirsut e
nyeloid | eukem a, small cell |lung cancer, prostate cancer, gastrointestinal
cancer, breast.cancer and.prain _capcer, and other proliferative disorders,
such as rest_enos%??lp??@s% WA g Faéf’%%w%‘ésf’f%séfl%fm‘?%al?'estri cting the
growt h of solid BYBBELdmethiOl-Bsxorchifgaziec]l-dpbyipl Hagipelcd-ylnshglem]-¢3ent

i nvention prqyides process for the preparation of a conpound of fornula
(1), which c‘gﬁ%‘?‘?@@‘ P&?m?dzacti ng a conpound of fornula (11) COOH (I11) 25
or a reactive desigatdimehylbefdanb;3-Wicthyl)gipaeipbylpebpel-1Hopymol-2c (111) HNR R2
(~) 9 26 unﬁ 2006 30 lg%zgcﬁ)g PCTIt 750241252 or a salt thereof, in which
Rl, R2, e RRI 2 4 ‘& N&r ei nabove, or (b) for a conpound of

formula (i) in wWHsphiaRPpefersd isthpcoapentdS-[a,Shijdethbydr(3axodpipetiejprlot ect i ng a
.conpound of for | R2a £ .04.5 (LN, | | ' Rea are as
-defi ned herélwggw?@é’giglﬁi%ﬁlﬁahﬁﬁfilgﬁlgp 1 nl %h%f%g%gﬁ%ﬁp@y repl aced

Wi th a gr oupacBptabiarsaliAhereafs [Fhisompdund hisibeontfound tebambighty potentend r epr esent s an
amne protecting Qr Ie as adef | , followed,
I f a phar mc%&?%&%ﬁﬁ@%&g%ﬁgﬁgﬁ Flisag(rlggai ?‘é’ép E%’y&%?dr%g‘ﬁ%%\é% 10

phar maced i chigh solubilityintvedidrend ol possess excellent absorption when administered orally to

Another compound of formula () that may be given special mention is 3-[3,5-
dimethyl-4-(3-ox0-3-homopiperazin-1-ylpropyl)-1H-pyrrol-2-ylmethylene]-1,3-
dihydroindol-2-one. |

15 The compounds of formula (I) are useful as rccept'or tyrosine kinase inhibitors for
 the treatment of proliferative disorders, such as forms of cancer which include, but are not
limited to acute myeloid lewkemia, 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 tamors.
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 (If)
COOH

25  orareactive derivative thereof, with a compound of formula (I}
HNR'R?
(D

9




I'n process (a), the reaction of a conpound of formula (11) with a conpound
of formula (111) may conveniently be perforned using a nHBALPShal ani de
coupling nethod. For exanple, an acid of forrmula (11) may be treated with
a coupling agent, such as benzotriazol-I-yl-oxy-trispyrrolidi nophosphonium
hexaf | uor ophosphate (PyBOP) or o 15
(7-azabenzot mamsos7edo- vyl ) - N, N, N N -t et ranet hyl ur oni um hexadrugiapikesphat e
(HATU), in .the presence of abase, such as N, N-diisopropyl et hyl am ne, and
1- hydr oxy-7- azabenzotri azol el‘(l—{obg), f,ol | oned bgq addi ti-on of the' conpound
of formul a (P332l thegenhiin phishR ) Bewd & prses definedBrreiiabqpn 8t i ¢ or gani ¢
sol vents, such asg if&ﬁé&ﬂg&ﬂfd@?ﬂr&&aa)M&ﬁtﬁ&@i@f&eﬂtﬁa%ﬂﬁ?@ﬁtﬁﬂt|y in
the range of fromO to 50C. Alternatively, the 20 conpound of fornula (li)
may be convedgrsefesting @ camponed f foHPYI{EY) such as the chloride, and then
reacted with the conmpound of formula (II11). In @W‘@Rz{b), t he am ne

0 npEy~be a conventional am ne
protecting group. Exanples of am ne prj ting groups are described in
G eene and Wits, Protecting Goups infOrganic Synthesis, 2nd Edition, John
Wley & 25 Sons, NY, 1991 and MQm e ing Goups in Organic
Chem stry, Plenum Press, NY, 1973} ExaHpl es of am ne protecting groups
‘i nclude acyl groups, for exanple 1- 6@ al kanoyl groups, such as acetyl;
(1-6C) al koxycar bonyl groups, g 0 26 June 2006 WD 03/057690
PCr/ US02141252 t - but oxycigw bo &Hiryhnet hoxycar bonyl groups, such as
benzyl oxycar bonyl ; and ryl ups, such as benzyl. An acyl am ne
protecting group rmay conveni ef be renoved by treatnment with an acid,
such as trifluoroacetic acpd. 5 Conpou of formula (IV) may be prepared
by‘reactiﬁg a conmpound of forrmula (l11)>Wth an amne of forrmula (V)
HNRI ' R2&  ( Vin whichR! afid R areas deffidahasisabage R} amd R oacapt inatlvo REor K'dd | owi ng
t he net hod of progcess step.{a).7.10 Conpou f orqaul | e known,
for exanple WM@@%&&EZP}R‘héva%eg}?éqvg%abgﬁ?ée)%a?ag “%%/es%nésga(r?ti ng a
‘conpound of fmindypkadecting Jroup, and R® and R* are as defined hereinabove;

followed, if a pharmaceutically-acceptable salt is required, by forming a
10  pharmacentically-acceptable salt.

In process (a), the reaction of a compound of formula (I} with a compound of

formula (1) may conveniently be performed using 2 conventional amide coupling
method. For'examplc, an acid of formula (I) may be treated with a coupling agent, such
as benzotriazol-1-yi-oxy-trispyrrolidinophosphonium hexaftuorophosphate (PyBOP} or 0-
15  (7-azabenzotriazol-1-y1)-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 (TID).
Convenicnt 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 (0. |
" Inprocess (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, Pratectir_tg Grroups in Organic Synthesis, 2nd Edition, John Wiley &
25 Sons, NY, 1991 and McOmie, Profecting 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




COOH with a conpound of fornmula (VI1) 15 ("'in The reaction is
conveniently performed in the presence of a base, such as?ﬁplugi@@fle@ ne, in an
organi ¢ sol vent, such as ethanol, and under reflux. Conpounds of fornula
(VIl) are known, for exanmple from WD 99/61422. 20 Conpounds of formula (V)
may be prepared by reacting a conmpound of formula (VIM (VIWin which e
represents avVExe¥9l protecting group, for exanple a (1-reCpadzkyidsz gr oup
such . 25 as net hyl, vvith phosphorus oxychl oride and di net hyl f or manm de,

fol |l oned by r rmval e ectin rou for, ex I al kal i
hydr ol ysi s. “%Y“:Tm’? 12@8 %@%ﬁ%ﬁ%‘ﬁ@%ﬁ?@ﬁ}’ %B gﬁlﬁ%s of .
formula (V1 Ia}y]ﬂetﬁyltpoum,emraedenzyla t he correspondi ng car boxyl ic acid (Rs'
i s hydrogen) foll net hods ..as_descr.i anples
Certain of the in%@?ﬁ’gw&o 8%%%“’%’8%""%"““‘5’?& |ev % age novel , for
exanple the an&alﬂmuddstﬂﬂudi@mﬁclamd(l\/) Al'l such novel intermedi ates are
provi ded furth N \UTaI AN LARposi tions
When usedaszs phar “?af%%h %bclf’ﬁe nyegéaﬁgnve :-‘JJ(I)(?]&JV&A usual |y
be adm ni st e(madxthmampéﬁrfmmﬂ)cal conposition. The conpositions conprise
a conpound 10 of the invention as th epve ingredient, together with a
phar maceuti cal | y-acceptabl e diluent or Carrier. The conpositions may be
formul ated for any route of administrat{®n, in particular for oral,

rectal ; ! ransggpiRR AYRRAD agﬁhzuha@ﬁ,@m '}Siﬂﬁvméotﬂé gy %npg

|ntranasal ni's |on e conposli ti ons

conventi otal for mmmamwmmwmfmxm&mm 861427, They,
Suspensi ons, &y%&gﬁébgﬂ&dﬁxwga&%ﬁmofm (vh> suppositories, patches

and enuIS|on

COOH
A
N
O H
| (VD)
with a compound of formula (VII)
3
R P '
R N N o
i5 H
| (VI

The reaction is conveniently performed in the presence of a base, such as
piperidine, in an organic solvent, such as ethahol. and wnder reflux.
' Compounds of formuls (VIT) are known, for example from WO 99/61422.
20 Compounds of formula (V) may be prepared by reacting a compound of formula

(VIID :
COOR*®

s
N A
H .
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




The preparation of a suitable pharmaceutical conposition for articul ar
mode of administration is well within the scope of thos&® sJk'T"PPBQ)G in the
pharmaceutical arts. Additionally, the ingredients for such conpositions
are comercially available from for exanple, Sigma (St. Louis, M). By
way of further illustration, conventional formnulation 20 techni ques are

descri bed i woRsmise@t on: The Science and Practice of Pha %2/4§%h
Edition, Lippincott Wllians & Wite, Baltinore, MD (20 ‘g?ﬁ C. Ansel

et al., Pharnaceutical Dosage Forns and Drug Delivery Systenms, 7th
Edi ti on, Li ppi ncOsrhpoukisdf foammela &N itag be Babarédnis de cm;(on@iggyarbmhfor di ng to

th &
conposi ¢ | on SO cH BERFRIGMY FllbAE M IGS uB ReBRIRER k. 25,
compound of forﬁe:taal C(fltl)e 1!11¢HMIph&d¢¥9!@®dh¢f@@latqbch@@ém@bﬂoéﬁléatﬂtxalpﬂer eof ,
together wi % gmﬁ@ﬂﬁé”@f‘\f ‘i?\l’)' YGRS AR hEribalabs Be gﬂ:fwd&&‘ﬁﬂuﬁﬁer In a

preferred e Sharmaceut cal conpositions of the invention are
sui t abl e 5f ommtabfth@wmusmrat i on. Suitable pharmaceutical conpositions for
oral 30 administration may be in the formof capsules, tablet, pills,

- lozenges, cachets, dragees, powders, granules, or as a solution or
suspensi on Pharmatduiical gompgsiionhe | i ke; each containing a predeterm ned

amount of a conpguad,ed asiﬂﬂ%uﬁa&aé‘«m tlier&ﬂﬁg&dn@?oﬁﬁc @&t Willtishdrgbedi ent . A
corrp05|t|on in the formof a tablet can repared using any suitable

- phar maceut i @dipinisezadin a phasmaceyivel GoapgsitiaNe by ‘ES’PJ‘PB?‘%%‘&F?%‘SE BFPPBP¥BHposi ti ons.
Exanpl esj00f o e hve@oh i8S adide 2BrediRE 10206 WIR :PRABRZAALIRGIdcpiRN2 141252

include magnesium stearate, starch, |actose, sucrose, rocrystalline
cel | ul ose aMducnbprsamies TheGpPmposiiopy ’@aﬂﬂfQWWFWF‘?%‘Pféﬁm%nﬁ [ P on, the

active CONpQuRihedtr d24, rebifll danb@kBal, duchﬂan@mIm@é\deﬁﬂs ﬁﬁk@ﬁﬁmaﬂasage formas a
t abl et corrprlsmgahydrophlllc or . \h/dro qrt%tr X. 03|t|on I n

the form of Bk dmro, by Foppgsisghs 2 it i coRs iRl

procedures, fémmepqa,mptaemsb@épsum QoRAaOET mmﬁiﬁnsamtpemmcsmw mﬁasamﬂs
excipients into a hard el nca sule. Alternativély, a sem -solid matrix
~of activ éB?Pﬁ&F{ﬂ‘?as B?f F‘%ﬁ’ &&ul ar wei ght pol yet hyl ene gl ycol can be.
prepared and fi | ifechrépatation of axaitablaytaabdcentica psmpasition fora peaicelti omieof acti ve

C_O mpound i n Bnurxga&}/ ; 1§\Qre]l %}tﬁﬁg %'e sgorpe At those skilled in the pharmaceutical arts.
Additionally, the ingredients for such compositions are commercially available from, for
example, Sigma (St. Louis, MO). By way of further illustration, conventional formulation

20  techniques are described in Remington: The Science and Practice of Pharmacy, 20%

' Rdition, Lippincott Williams & White, Baltimore, MD (2000); and H. C. Ansel et al,,
Pharmaceutical Dosage Forms and Drug Delivery Systems, 7™ Bdition, 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 (T) or a pharmaceutically-acceptable salt thereof, together with a
pharmaceutically-acceptable diluent or carsler.
“In a preferred embodiment, the pharmaceutical compositions of the invention are
suitable for oral administration. Suitable pharmaceutical compositions fororal
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 composiﬁon in the form of a tablet can be prepared using any suitable phannhceutical
' carrier(s) routinely used for preparing solid compositions. Examples of such carriers
12




10 suspension in edible oil, can be prepared and filled into a_soft gelatin
capsule. In another preferred enbodi nent, the conpound Jupe 200R ent i on
-can be fornulated. for injection, for exanple for intravenous injection. A
typi cal conposition for intravenous injection consists of a sterile

I sot oni ¢ aqueous sol ution containing, for exanple, active conmpound and
dextrose orweoskistyds chl oride, or a mxture of dextrose aiekega6di um
~chloride. QG her exanples of suitable excipients include |actated Ringer's

i njection, |actated R nger's plus dextrose injection, Nornosol-M and
dextrose, | boluje magaesium sipdcale threl, lngfese, siciopg Biarewaystalling geliuinse padce.

Optional ly, biﬂdéf‘é?ifcggﬂén?;ﬂé y]lnol &ril[ﬁmﬁm:’n@aIna@&lﬁéﬁ?ﬁh@%tﬁ@@oxﬁﬁd(ﬁ@l:ﬁn t® chel ating

agent, for exanp ehedi'am ne tetraacetic acid; a , stabilizing agent,
 for exanpl eforaulapdingarenirellen relegseidaspgedprm as g kbl pmprisipg  hydraphificor  sodi um 20
met abi sul phif £ hBRY mbgix! Ncl uded in the formul ation. According to another
aspect, the présent 1 nvention provides_a conpound of faorrmula (1) or a

phar macedt i cal | y5 eqmnositiamindheform of §eapgi cap by PrgRaedUsing FMIESy  The conpounds

of formula {dehpstlaBorii6lethred SorleRBERNE, BF ifcdbhOGHSMODF Kitiva Sanponhd Ridt or s.

Accordi ng to another aspect, therefore, the prese % I nventi.on provides the

use of a 25eximnEURE adnrdiesiatin rapsyle) Alrmatvely ASoRIR PEE’IKI‘{E?%'CY%ept abl e salt

thereof , f Ogodyftind AHANEHhassIstRr Gbight poBeiglareicol van b preparedead ftiattintof a

condi tion responsive to a tg/r sine, Kkinase %@hi bilt I Agforggang to yet

anot her aspa&td s¢lpfin qIpleafiy ﬁoﬁif'éﬁf’f??ﬂvepﬁog’\?? é“%\o’f?ﬁjﬂeﬁﬁ ST P

- coNposi tjipon skspénsidh i ddibld 6IE cid RFrépRRE 26f filked nnalidfi gehtin egpadasi ve to a
tyrosi ne kinase 30 inhibitor, l.ch rise Co u formula (1) or

a phar maceutical@@%ﬁ%@ﬁfﬁ‘ﬁﬂ&mg\@éﬁ“?m’&ﬁee 21 %hebnrwgfgleoﬁt%m%evention al so

provi des a mRinbaRd e idjédtioh,ifagexample A idtiasenonsdsipdios. hdypicl canpositigsione ki nase

b SRR GRS D B B M S PE op f 13 20 June
conpound of ekmipia)baivé dmmundamghizxtome exsoiliom chiprida ovepixtist of dsalrase eder eof . The
B?; gp; bll'gf,‘y g&ﬁ%}é Lo X YR StanBl TR Rbs1e SR Snchdf RIBARIREADI Ml , and is
injection, lactated Ringer’s plus dextrose injection, Normosol-M and dextrose, Isolyte E,
acylated Ringer’s injection, and the like. Optionally, a co-solvent, for example,
polyethylene glycol; a chelating agent, for example, ethylenediamine tetraacetic acid; a
stabilizing agent, for example, a cyclodextrin; and an anti-oxidant, for example, sodinm
20  meiabisulphite, 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} ora phannaceutica]iy~acceptabie 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 (f) or a pharmac%utically-acceptable
salt thereof. ,
The present invention also provides a mefhod of treating a condition responsive to

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

13




5 The dose (or effective anpbunt) of the conpound adm nistered to a patient
- will depend upon many factors, including the particular ?(,GO%‘HS@HQG used, the
nature and severity of the condition being treated, the species of the
patient, the weight of the patient and the route of adm nistration. In
general, a dose in the range of from0.01 to 100 p. M kg of bodyweight wll
be adm ni st\hgfhsh The followi ng non-limting exanples, 'Tlfdsbjz%'lrat e
representative pFlar maceuti cal conpositions of the invention. #&r mul ati on
Exanple A 15 Hard gel atin capsules for oral adm nistration are prepared as
foll ows: | ngaesheatesfedive anbutofpounduef of fdmularl) ent plowmE&@ically- Lact ose

(spray-dried 2 gnesium stearate 10 ng Representative Procedure:
The ingredia(ac%f"tpé"g%rsgeIEJ rg?%/sghl y bl ended and then |oaded into a hard

gel ati ne capsul &h¢ gidntnpydk, foorreaglet 4 mampads sucapsudowparion axithadtandis Exanpl e B

Hard gel ati or oral adm nistration are prepared as foll ows:
I ngr edi ent ﬁ%ﬁ%ﬁlﬁgh%npound of the invention 20 ng Starch 89 ngy

M crocr yst al | i n&heddsk (dreffect®s amppnt) v tha eernpennd adseiniatersd t@a pagies yill

passed ¢ hr ol RE e Rl B b e Bl O o B R B Pt e
capsul e ( 20eeriyofdhe woditios bainpireajsd thaopprisgiobthe patiep theweéshpgfder RAFRY3/ 057690 5
L and the route of administration, In general, a dose in the range of from 0.01 to 100 uM/kg
of bodyweight will be administered.
10 |
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 Magnesinm stearate ' 10 mg

Representative Procedure: The ingredients are thoroughly biended and then

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

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




Formul ati on Exanple C Capsules for oral admnistration %e r%gred as
follows: Ingredients Anpbunt Conpound of the invention 1 JHEG 6

Pol yoxyet hyl ene sorbitan nonool eate 50 ng Starch powder 250 ngy

- PCT/ US02/ 41252 Representative Procedure: The ingredients are thoroughly

bl ended and then |oaded into a hard gel atine capsule (300 ng of

conposi ti ogvgpgfoseapsul e) Fornul ati on Exanpl e D 15 Tabl epufe@tzey al

adm ni stration are prepared as follows: |ngredients Anpbunt Conmpound of the
invention 250 ny Mcrocrystalline cellul ose 400 ng 20 Silicon dioxide
fumed 10 ng Stearic acid 5 ng Representative Procedure: The ingredients
are thoroughly bl ended and thenyZa.d.Q3d6dnkLpto a hard gel atine capsule
(460 ng of conposition per capsule) Formulation Exanple E An injectable
fornul ation i s Papsplayferombadministestion argprepmed a5 delisHFent s Anount Conpound of
the invention 0.2 g Sodium acetate buffer solution (0.4 M 400 ng HC
(0.5 N) or Na dgntR) .s. to pH 4 Wate/Distilled, sterile) g.s. to 20
nL Repr &sent at i e: t i s are bl ended and the pH

ve—Procedur-e—Fhe—abeve—ingredi-ent-
is adjusted tocﬂmP‘D‘Pgoﬁ@FHg‘?%‘F’S N HO or 6% NaOH. 15 26 June 2006 WD
03/ 057690 Polyoxyethylene sorbitan monooleate 50 mg _

Starch powder 250 mg

. 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 Procedore: The ingredients are thoroughly blended and then
25 loaded into a hard gelatine capsule (460 mg of composition per capsule)

Formulation Example B
An injectable formulation is prepared as follows:

Ingredients ; Amount
30

Compound of the invention 02g
Sodium acetate buffer solution (0.4 M) 400 mg
HCI (0.5 N) or NaOH (0.5 N) q.s. topH4
Water (distilled, sterile) g.s. to 20 mL

35

Representative Procedure: The above ingredients are blended and the pH is
“adjusted to 4 £ 0.5 using 0.5 NHClor 0.5 N NaOH.

15




PCT/ US02/ 41252 Synt hetic Exanpl es The foll ow ng synthetic exangjggg are
offered to illustrate the invention, and are not to be cth in any
way as limting the scope of the invention. 5 General Reagents and sol vents
were used as received fromcomrercial suppliers unless otherw se noted.
Al reactions were carried out at roomtenperature and w thout rigorous
excl usi on t atnosphere unl ess ot herw se noted. . y nmass
spectra (I éhfg 6\?\/‘gre obt ai ned using a PE Sci ex AP 155&%%2‘2{59
spectrometer. Nucl ear magnetic 10 resonance (NVR) spectra were recorded at
300 MHz. ChemigiaExatwiésts (S) are reported in parts per mllion dowfield
of tetranethylsilape. Anal yti.cal was
performed on anlljlllﬁpﬁﬁfﬁlgs eruﬁﬁ}g’#n?egg{e%ﬁgw@gﬂ?&%lﬁgl&gﬁmn%?c[ Lm Cs

Zor bax Pl usothhu@mRRledcianwaymmiﬂtmthampﬁy@ﬁtb@m@@%r ations, a 0.5 nminute
isocratic period was followed by a 4.5 m nute gradient of 0 1%
trifluoroacetic acid/acetonitrile 15 (ACN) in 0.1% water at a flow rate of
0.5 niL/ n¥nuGenerdlr eparati ve RP-HPLC was perfornmed using trifluoroacetic

2ol d (TPA) DU qperl AN USGE: JHARKPEL 00 Fol Bk BBkt em Ui N

2.5-.0or 10 cm x Ral ni n Dynamax colums and fl ow rates of
10- or 50 nbtherivisehefed. r@émpm/wy CW@F%%%E@P@?FW apeh WHRQREHELPUS s

| nt er medi at SnRss BRIV nokdd: BELSpRY Gmds spekd @sNIS)C aci d
.3,5-Dineth %%Slﬂgpyrro eytg{otgzlg%rgoxyssl Cc_aci dII di eth %I k(ester (200 g, 836 nmmol)

was pl acedwem OW%USW@SWIﬂWWWW‘nE“@%%ﬁep%t ed sul furic

acid (H EREzn RidR) fee Yopbikediihe ai d of a
heat guﬁ§ %sc{nhen msu %grg?&%g%%%g for %érﬁlgﬂnht es. )%ele reaction

m xture was pzﬁﬂlpbﬁﬂﬂlldntdowﬁﬁdld of tetstnethylsidene abwehlygicd! revergedtphese BIL.GRRut es. The

yel | ow sol i S recqver b La water. The
solid was t BE owggnﬁyﬁﬁgppen#e@%ﬁ%gfangl t r%ﬁtigﬂ%@% 2 L1N
sodi um hde%hﬂﬁu§EédaEJR9&omm%rtﬁ@dnblyﬂﬂﬂsdp§taﬂdhﬁlammﬁuwlm The basic
m xture was 30 filtered, and ded. The
filtrate waBRdi"ds %‘I%@He‘%\ﬁ’ﬁz’nd'g ﬁfg%ﬁf d%%g&efsﬁ ﬂ%ﬁﬂagcgo X}%ﬁa\l}\%&ﬁﬁg‘%over ed by
suct i on 1 | {A@K] i010. 12nelatevas b Bdwnite 6f 05 MLAGOte. Arepaatier RP-HPLEWaguct i on dryi ng,
- the materi al ransferred to.a Sknts Bgveigest ed
briefly in Rer\ﬁ/a’é‘«?%'t‘%‘ﬁe FEFSE rq% g of%/rg(?nl g atgrlgﬁr com t enper at ure (RT),
ProStar system using 2.5— or 10cmx25cm,8|.LmC;g Rainin Dynamax columns and

fiow rates of 10- or 50 ml/minute, respectively.

20 Preparation of Intermediates

Intermediate 1 o
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 (H2S04). The
95  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 re#ction mixture was poured into 3 L crushed ice and stirred for
30 minutes. The yellow solid was recovered by filtration and washed with 200 mlL water.
The solid was transferred to a 4 L Efdenmeyer 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
H3S80,. Tﬁe resulting solid was recovered by suction filtration and washed with 2 x 500
ml water. Afier 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 de55| cator to
afford 139 g, 659 16 26 June 2006 WD 03/ 057690 PCT/ US02/28158% 2801, 79% of
the title conpound. 'H NVR (DMSO-d6) 6 4.22 (q, 211), 2.44 (s, 3H), 2.38
(s, 3H), 1.27 (t, 311). Internediate 2 5 ‘ .

2- Car boxyet hyl -3, 5-di net hyl - 1H-pyrrole Internediate 1 (137 g, 650 nmol) was
placed in ay§@fhsideo Erl enmeyer flask and treated with Qﬁ}g&}mne (80 g,
1.3 nol). The m xture was then heated to 220 Cin a heating rrantle

produci ng a brown solution over approximately 30 m nutes, at which tine
gas evol ut immohaat ebthetifld @irlpyurcie 38 SBR IHESO Sa)ct4.2r(q:D, Tels.S8)f or 30

m nut es no ed into 2 L ice water. The crude product was

‘col |l ected b@g’ss‘{ﬁg?ﬁoﬂi%f(g?’ ation and then digested in 700 nL 95% et hanol
(EtOH). The m xture was filtered while hot and the filtrate was slowy
cooled to and tp nto-20 C The resulting crystals were collected by
suction ?‘: '-%?qé’d‘i‘gﬁ% Lﬂ%’a vaguum dessicator to afford 75,6 g, 453
mol , 7 A) arhpxYq Sund PYYYNVR (DVBO- d6) 85.72 (s, 1H), 4.17 (q,
- 211), 2.18 (s, Mrmediatta (137, ﬁﬁlmﬁ@ll)vmmac@&H(EtS(JO@Llﬁrlenmn!ceﬂ@ﬁbdmhte 3

2-Carb th 3. : | diate 2

(75. [3 gxyfm t-;-ﬁﬁ‘f“? "“{M @ég_ﬁ){wﬁ %ﬁélmlﬁ nec % g%ﬂrb]%ﬁg O![ ?o%flask.

- The solid vmumgmntle@rmiuclhg abiloyd B@U@OHW@PPFQ&W}MY@QWHWEWW timg3. 8 i,
566 | Th th lid.
The meFa)sk %Vagvollht%ﬁ §enﬁglm %Oﬂﬁ F]attéa%ow mﬁﬁﬁﬁﬂ&@% e soli

S €00 nanlce tot e mxture was added
phos phoi®uspaureddtib 8 Liickewat¢rPTIB: @udeaﬂzodncmas colBetedrpiuptionfdiration apd el es vi a an

addi tion fu&lg&{eﬁeﬁ;@ﬁw Oe[@let[&,rt@f\é% Wil bl B4 flae reagents.

The flask wa n I mrerse bath 25 and heated wi th magnetic
stirring foﬁlﬂateh@leWlWh@eqr'eMmﬁﬁfgﬂéfé@Bq dae Faswting aysibsveotmleded in an ice

‘water bath gnd.&48ak&ds Wd died 90 @Heudn?@es%@aﬁcﬁ IiZO affRFHH.6 £,383 infhoB 70% GOT OUS,

exot herm c reaction. After addi ti on of 20 additional ice water, t he
m xt ure vvastheadfepsnpeehdt OHPYR (RMBR-de) @a”@lﬁ? éﬂbd 19 69, 3.3l 86% 2Hvdildm acet at e
(NaOAc) h§ %bu uct was isolated by suction filtration and
recrysta?ll eadfr m. hot 1.1 EtOH water to-

Intermediate 3
2-Carboxyethyl-3,5-dunethyl-1H«pyrrole-4-carboxaldehyde

Intermediate 2 (75.6 g, 453 mmol) was placed in a diy 1L, 3-necked round- 7
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
(POCls, 52.7 niL, 566 mmol) over 30 minutes via an addition funnel. The flask was
shaken to evenly distribute the reé_gents. 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) & 9.88 (s, 1HD, 4.23 (q, 2H), 2.46 (s, 3H), 243 (s, 3H), 1.28 (t, 3H).

i7




30 afford 65.8 g, 337 mmol, 74%of the title conpound aséa Kk gg les. 'H
NVR (DMBO- d6) 5 9.88 (s, 111), 4.23 (g, 211), 2.46 (s, r';”,”e . (s, 3H),
1.28 (t, 3H). 17 26 June 2006 WO 03/ 057690 PCT/ US02/ 41252 Internedi ate 4

3- (5- Car boxyet hyl - 2, 4-di net hyl - 1H pyrrol - 3-yl ) propenoic acid Internediate 3
(65.8 g, 337 mml) and malonic acid (39.0 g, 375 nmol) were conbined in a
500 L, 1-necked round bottom flask, treated with 350 nL absolute EtOH, 5
and brought VP8 #BPPux for 30 minutes. To the resulting REEMAOEBI i on was
added aniline (34.0 nL, 375 mml) and the m xture was refluxed for an

addi tional JphoMedateqo! vent was renoved under reduced pressure and the

resi due was Ms@é:ﬁ@kyémyhzé%ahﬂ-ﬁ Eerl—Mﬂ:"r&fehbi@%bnﬁ acid (HC), warned,

and then all owed_to cool col | ected by suction
filtration, tranéﬂftf‘éw%w%ﬁ%&3@’&@3&@?&1&%&1@%‘&{38&w’{Snn%bW?fﬁ 2 N 10 NaOH
wWith stirri NGmbihB@inlae590 Inill, NGedkbdlfoliyd B¥RSm flatll, BEAG ViRiBshha. Sallitdsiomer e washed

with- 100 | ut.e base esi due i.scard The red

F 1 at o Tiadnt BSPER < i for PCmbBGt oo Ge Pl Sk s A iiRe

aplplr oXi rrgt gl ($4.FhinB75 Iﬁ:ﬂlhﬂ) Hﬂthél'xlﬂﬁm‘ré?ﬁakl rﬁﬂu‘i&i fﬁhhﬁiﬁ&ﬂoﬁ&] iStlﬁlarﬂ?&dlﬁpWaS _

collecte ysuctl tra wi.t h wat er r nair to
afford the tTEFrEY; W%ﬁwﬁg%mﬂgg% (d, 1H),
4.22 (q, 2H)hyd:o&.iﬂma~.aaﬁi(ﬂﬂ) aaﬂ)npd ZmBﬂm(ﬂlow&l-bocodlt&&T(Apu@ld)sodeﬂsermedi ate 5
3- (2- Car boxye 2. 4-di get hyl - 1H: ernedi ate 4
was di ssol veah?#dﬂ@ uctipa gﬁﬁg‘?@aﬁﬁsgﬁy% 3‘?1%%% f‘ﬁe"%g taag%'a}l‘b pal | adi um
on acti vH edﬁzmi{bmmwxfﬂrge mwaums}mwm&gemmw&mp@edmﬁh 28 hours,

_ t hen .SUC“OBIrOI) ?eq:lafra e.P crcsﬂugvga% SCar rd%é&eggrasvggélg&f%?m wat er.

An al i quot - WaE evaporate yness
reducti on t ded luth, Btlrteldend;wqmﬁmdndtmaagromhfﬂonﬂdﬁM/HCH'INNRSt(lmm;ncB 4.07 (q,

211), 2,46 (fyi 2o o2 Ol Bt ion Ao basn@hin Sa00ome g g 1 13 (1

3H). The renal ning {rate qas carried forwar nex Step wit hout
25 further nmaffordobe gl compodadt éﬁlmmc&da 87.52 (d, 1H), 5.93 (d, 1H), 4.22 (g, 2H),

3-(2, 4 Dygretiud ¢ Wb Rysy @l VA9 058P on © act d

Intermediate 5
3.{2-Carboxyethyl-24-dimethyl-1H-pyrrol-3-yI)propionic acid

Intermediate 4 was dissolved in 220 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 té 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 filirate was carried forward to the next step without
25 further manipulation.

Intermediate 6 :
3-(2,4-Dimethyl-1H-pyrrol-3-yD)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. Completc 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




The filtrate fromthe previous step containing Internedi ét@e 6 w§$ treated

with 30 30 nL 10 N NaOH and heated at reflux for 20 hourd.JUBR28P¢ quot of

~the reaction mxture was acidified and evaporated to dryness. Conplete

hydr ol ysi s/ decar boxyl ation to the title conmpound was confirmed by 1H NWR

(DVBSO-d6) 59.86 (s, 1H), 6.18 (2,2H), 2.42 (m 211), 2.03 (s, 3H), 1.93

(m 211), 7.(s, 311). The reaction mxture was carried forward to the
Witfer

next step urther manipul ation. 18 26 June 2006PSAY¥%11837690
PCTI US02141252 I nternedi ate 7 Met hyl

3-(2, 4-di met hyl - 1H pyrrol -3-yl ) propi onate The solution of Internedi ate 6

- fromthe previous step was concentrated at 60 C 5 under reduced pressure
to approxi nﬁtw%ﬁ"m, cooled in an ice water bath and acidified to pH 2

usi ng appr oXetfl d1Gs4siimethyl-BhpprplS)Prepigndesyl ti ng mixture was filtered

through a gl ass fHeisblutiddtd Itbrhicfiale® MASIHE lehiotssed wik Edncehtoated O di et hyl

ether. (Et20 _and the residue was extr§c ed with 3 x 10%5@1 Et 20. The

conbi ned3r e§245F Farfed Pressererta arpeoxjately AR mrcogied 11 28 1¢ Wil DA 2k er |

transf err edati@ifiad @ pH RistgRpRryAmatelysoknl 587,50, t TR adseifinghdbturs tvas ring wi th

680 nL of an ethere sol yt | di azonet hane, Af.ter .SLifri 30 m nutes
at RT, exceflemd ?ﬁlﬁﬁgﬂ\wgg'eg c‘ﬁaé&x%cp’ W&P&&‘ﬂ?ﬁ c(é?téyée@%i d (HOAC).
The react i ofEHDYENG B resitae @xd dxaadtedivith 3 b 10D uL EQO. The smthined reicdbrgagigceous sodi um
bi car bonat e (NaHCO3 ried . ov hydr ous . magnes, .ug, sul f SA) ,
filtered, aftfeBJY o‘f’aégeél 1 yaﬁootf?lgwé b fe&?‘g @’r"? eﬁ}rk”(%%:1 c&%&ﬁs fil's was
purifediby ikt with dididy velthsds0 il adfian athdbaladlutiebtof GazmebiGng Afdrgtimpinessure to

ST TS AR RO e By M M R L1 5

2H), 2.32 ((The &hdtjon nAxtO2 was extBbfpd with 8 % 208 mL3attiated hqrecwsreditat e 8 20
3-(5-Fornyl -2, 4-di - 1H: I r opi.Qnj kbl 50 nmL
3 hecked, " r SRS TR PP A SN Gtk LEESRL AR SRS O Rabl o™ o
mol ). Thi s ewgerarded gtbrd 52.Gip of aredewed eil: Thég was apdied baliete-kh ¢istieiims (15. 0
i, 16 S ) AN S bk (50 931 Fidolilses Wi th 120
nmL anhy Pg}% i4fq%8@:Mc o?ﬁﬁé&%@%@%ﬁ%ﬁﬁmd%o %? rgduci ng a pale
or ange sol utovemll frididntermediate 3). 'H NMR (DMSO0-dg) 89.92 (s, 1H), 6.22 (s, 1H), 3.54 (s,

3H), 2.52 (t, 2H), 2.32 (t, 3H), 2.02 (s, 3H), 1.87 (s, 3H).

Intermediate 8
20  3-(5-Formyl-2,4-dimethyl-1H-pyrrol-3-yl)propionic acid

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

mL, 189 mmol). This was cooled in an ice water bath and treated with POCl, (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 DCB was added dropwise over 10
mjnutc.s‘.‘ 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 fransferred

 to a2 L beaker using approximately 100 mL methanol (MeOH), treated with 300 mL 2N

30  NaOH, heated to 90 C and then allowed to cool to RT. The orange solution was exiracted
with 2 x 200 mL Bt,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 HCL. The resulting solid was collected by
suction filtration, washed with 3 x 40 mL water, and dried in air to afford 11.2 g, 7.0
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25 m xture was cooled to -10 Cin an ice brine bath, at ghich int a
precipitate formed. Intermediate 7 (14.5 g, 80.0 mmol) %’é’ﬂ‘?@@qpin 30 nL
DCE was added dropwi se over 10 mnutes. The reaction m xture was renoved
fromthe cooling bath, stirred at RT for 10 mnutes and then evaporated
under reduced pressure at 30 C. The residue was transferred to a 2 L
beaker usi n‘g agproxi mately 100 m, nethanol (MeOH), treated with 800 nmL 2 N
30 NaOH, he®P&H'Fe§990 C and then all owed to cool to RT.PCEHEOMMZAge sol ution
was extracted wth 2 x 200 nL Et20, heated to 50 C, treated with activated

charcoal, cool 0 cand filtered t.hrough 8. e filtrate
was cool ed Wogﬁz%’@é%%@%uﬁ %snadbrgvéllglg]l o:ézg%x. a"I[{o pi‘—ﬁ%d igjgidﬁ gagggg}oxi_rmtel y
120 nL 6 N G}, 2.57e2Mes.0d (i ZH), 3.09 (s3Mag.14q¢d, BECt ed by suction filtration,
washed with 3 x 40 nL water, and dried in air to afford 11.2 g, 57.0 19 26
June 2006 WD 03/ 057690 PCTI US02/ 41252 mmol, 72% of the title conpound as a
br owni sh povskermedidtt NVR ( DMSO-d6) 69.40 (s, 1H), 2.52 (t, 211), 2.29 (t,
211), 2.39 692,43hh)thylS-@4oxos],2-dihiiiroiidol-3ylidatemetbyld 1H-pyrrol-3-

3-[ 2, 4- Di neyhptoplnic2cidxo- 1, 2- di hydr oi ndol - 3-yl i denenet hyl ) - 1H pyrrol - 3-

yl ] propionic acigd, lnt L gt : | g, 57
mol ) were conbi %‘é"-&““i‘iﬁa&? 83%0:?’41%"1 %’%é?fgo%%tate%@ Hsggﬁgd&%tr?rg%%n{dgn %50 mL

Et OH, treat @60 mitrdungibpieom Baskeslrdiedinrit) mBEtORmsiated with pipprcinedd-Stgl- 8@ | ux f or
4 hours. The_r i ' (=PI R thebted1OAC (14. 4
mt, 250 mmol ,Oef)?e d&?%g%@oé%%%ﬁoﬁ??ﬁ%ﬁﬁg%%% agai %dgﬁd ftifl tered. The
~orange sl i dviwaga@du.éoﬂeasmymgudpm@ndbﬁqﬂwﬁwﬂ@h?wvg@aﬁamﬁlﬁmﬂoo nL hot

1:1 HOAc: E I ' ' itkfg to afford 15
5 150 ol - o oipfe A st olenchoh lbal, whel i A0 smonliEt 0 21T
7.71 (d, 11HOACEGH followed by 1§0 my hot7EtOH; angygipd ingurdasafford 138, PP mplog (4, 111),

2.63 (1. 214, it b bomgbbdd. 'eRIR Daso 10% @ Hori(@, 131Ads ] nt er medi ate

4- [ 3-[ 2, 4- DitsRt 07| (, BHY, B:96 X0 1H), B:90i(d i ), Gi63 doPHBR2.$3 (toddhed®d GydH)- 21 pyrrol - 3-y
I']- prop#;onyls b | perazi ne-1-carboxylic acid tert-butyl ester 20 '

i nt er ned ate(’ H?’6.2 g, 20 mol ), nono-Boc piperazine (4.1 g, 22 mmol ), and
| -

Intermediate 10
4-{3-[2,4-Dimethyl—S-(2-oxo-l,2-dihydroindol-_?»-ylidenemethyl)-1H-pyrrol-3-yl}-
propionyl}-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, 1 l4g,
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 (DOCM)
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 filiration,
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 (&, 1H), 7.55 (s, 1H), 7.07 (¢, 1H), 6.95 (1, 1H), 6.84 (d, 1H), 3.41-3.19
(m, 8F), 2.62 (t, 2H), 2.43 (1, 2H), 2.28 (s, 3H), 2.24 (5, 3H), 1.35 (s, 9H). IS-MS, caled.
 mfz for CoHsNsO4 [M]': 478; obsd. 478.2. '
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hydr oxy- 7- azabenzotriazol e (HOAT, 3. 0 g, 22 mmol) were digss ved n 50 nm,
anhydrous DM and treated with N N-diisopropylethylam neZG(%l .5 m,, 20
.mmol ) followed by benzotriazol-1-yl-oxy-trispyrrolidino- phosphonl um

hexaf | uor ophosphate (PyBOP, 11.4 g, 22 mmol). The resulting m xture was
stirred overnight at RT, depositing a yellow solid. 25 The solid was
col l ected by suction filtration, washed with DVF and ACN and dried to
afford 1.3 YO8 F¢Pernedi ate 10. The filtrate was evapoPGHE/4rd

fracti onated by chromat ography on 700 cc of silica gel using 5% MeOH in

di chl ororret el uent. Product-containing fractions were conbi ned

and evapora ed 1 . [, t103.RT, the fine
X(e::\ll ow sol i aelgg oiSE) OE?' gqg&ﬂ%} S&‘j‘gqr‘?ﬂ% at | g&‘r& ﬁ%hﬁﬁg%\lﬁ h 2 x 20 nL
and drie an ao |t|onal 5.7 g of the title_ conpound. In
all, 7.0 g, 15 nim@rmed?as@/swmrgom}bmeﬁg%ﬁl&%@& mly Dijvend tasdalie)  810. 7
(s, 113) 57 Z&mﬁg élr;tiln)ww&lM?Fﬂlﬁs}tsrﬁn@gut&ttherl&%um@cﬁ&éwﬁi 111), 6.84
(d, 111), 3.41- 519 8 62 &t’ 211) .43 (1, 21 2.28 (s, 311),
2.24 (s, 31fyapor9tegynt{es redg%ﬂ)vm%msﬂ ieselvediin 20l clspfomm mdANA 0L [M + 478!
obsd. 478. 2.cyzaratll M&@ﬁ#%@ﬁ%@%&éﬁﬁ&@wmﬁﬂzﬁl&m aRxiapl € 1
3-[ 3, 5-di net hyl - 4- ( 3- oxo- erazin- 0 M%@yrrolgﬁxf\élmthylenel
1, 3- di hydr&rw&bﬁeiozm&ﬁ@w@% F f%%éff%t’t“@" f”pégl e Y SPeFop AIPECYy  10. 0
nol ) was SJMEIEdd%'th'B&ZZ)Qn]UE@@@AH@Hthb@ﬂ@EQQ@D?nﬁnﬂm%ﬁfaml&rcature with 20
mL TFA. After 30 miputes the reaction mxture was lelgala‘ﬁt'l':%éunder reduced

pr essur el0 t irempetinds 3 NMR DM@ deiB1¢$(soHOf BT HPERFH7 & two times.
The resi due S;dﬁtﬂn-g%%wg% @sﬁ@dwingfab@argf@nns@mrad@smgmw se to 200

nL Et 20, The ‘esul was col lected z@f’ suctio l'tration,
washed W|th235&22m2ra§(5t3§®27ér(et3alauTéd“&@alaqlf"e{z@r&?z 21Ol Mpt 97% of the
title 10 corgqggr@sd%@oNl\/R (DVMBO-d6) 510.8 (s, IM 8.74 (br s, 2H), 7.71

(d, 111), 7.56 (s, 111), 7.07 (t, 111), 6.96 (t, I'H, 6.85 (d, 111), 3.62
(br s, 411), 3. 02 (br s, 411), 2.62 (t, 211), 2.5 (t, 2H), 2.28 (s, 311),
2.25 (s lﬁllﬁxaﬂpﬁﬂ@!ﬂb@ﬁhﬁ%pﬂeﬁﬁaﬁw) C22H26NAC2 [ MrHH] "' 379. 2; obsd.

379.0. 15 BExay.Smefhyl-H3-6dRpipuRzRlieddreaiyl)orH- pyrrol—%ylmethylene]-l 3-
dihydroindol-2-one, trifluorcacetate

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
32, 4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol-3-yl]-N-
methyl-N-(2-methylamincethyl)-propionamide, trifluoroacetate

Intermediate 10 (0.062 g, 0.20 mmol) was dissolved in 0.67 L 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 DME.
The reactibn 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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3-[3, 5-di net hyl - 4- (3- oxo- 3- pi perazin-1-yl -propyl)-1H pyrrgl - 2- t hyl ene] -
1, 3- di hydroi ndol -2-one, trifluoroacetate Internediate 9 @%Jg'le éé&eﬁ 0 mmol)
was di ssolved in 3 nL anhydrous DMF and treated with HOAT (0.14 g, 1.0
mmol) followed by O (7-azabenzotriazol-1-yl) 20 '

‘N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphate (HATU, 0.38 g, 1.0 nmol).
After stirring 10 mnutes at RT, the reaction mxture was added to a

sol ution of WRi0H&Y&2i ne (0.17 g, 2.0 mmol) and stirred PCHUSOHH2Eays. The
reaction mxture was then fractionated by preparative reversed-phase HPLC.
The approprigte fracti 76 OJTI | it iygedkgh 9. ord 0.16 g,
0,34 ol - Sk B PR S AR D (o R B ek ; Gkt

3-[ 2, 4- di met3A{D- 5- (2- oxo- 1, 2-di hydro-i ndol - 3-yl i denenet hyl ) -1 H pyrr01-3-yl]
-N- net hyl - N- (2- nmet hyl ami noet hyl ) - propi onam de, trifluoroacetate
Internediate 10 (0.062 g, 0.20 nmol) was dissolved in 0.67 nL anhydrous DWVF
30 and treatBsamples g t¢@AT (0.030 g, 0.22 mwol) and HATU (0.084 g, 0.22

ol ). Afder sty iNGeAkmiBE i R4 ddseribidin ERSmpld a0l dowpingdr aci d was added

to a vial containing a solution of N, N -dinethylethyl enediam ne (0.043 ni,
0.40 mmol ) ilpfempedipientO vifiajisr uigespifprded the componads of Fx B(l?i?rtéz%as agi t at ed

overni ght on an orbiting shaker, then diluted with 0.50 nL of 30% aqueous
TFA, filtered, and fractionated by preparative reversed-phase HPLC. 35 The

appropri at e BREPladns were combi ned and J yophilized to afford 0.005 g,
07610 1. sz@,%mm&sm«wwmm@qﬁewémé@m%ﬂ#he Cithe
compoundl0 | snefyl-N-G1-mgthylaminapgepyp prepiengiaide, tiiflpproacetade; ) 5. 459 381. 0.
Exanpl es 3 t19.M4% chlcd. i/afoRBRHQN, G {MHE]": 805.2;vbtd. desEri bed in Exanple |a and

2, coupling of Internediate 10 with other am nes afforded the conpounds of
Exanmples 3 to 24. Exanple 3
3-[ 2, 4- di netiRample 4 2- oxo- 1, 2-di hydro-4-i ndol - 3-yl i denenmet hyl ) - 1H-pyrrol -3-y
1 1-N 10 net ia2;dNiaRehyb5i3-beovl, 2-dity dypyin Jelf-yisienemeth 2] Hipyitol-rpldhcet at e

15  methyl-N-(4-methylaminobutyl)-propionamide, trifluoroacetate

IS-MS, caled. m/z for CagHaNyOy [MAHH'T': 409.3; obsd. 409.0.

Example 5 . _
3-[2,4-dimethyl—5-(Z-oxo-1,2~dihydm-indol-3-ylidenemethyl)-1H-pyrrol-3-y!]—N-
20  ethyl-N-(5-methylaminopentyl)-propionamide, trifluoroacetate

IS-MS, calcd, m/z for CasHsaN4O, [MHH'T": 423.3; obsd. 423.2.

Example 6
: 3.[2,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-TH-pyrrol-3-yl}-N-
25  methyl-N-(6-methylaminohexyl)-propionamide, trifluoroacetate

IS-MS, caled. m/z for CagHseN4iO [M+H'T": 437.3; obsd. 437.2.

Example 7
3-[2,4-dimethyl-5-(2-oxo-1,2-dihydro-indol-3-ylidenemethyl)-lH—pyrrol—B-yl}-N- .
30 methyl-N-(7-methylaminoheptyl)-propionamide, trifluoroacetate

IS-MS, caled, m/z for CorHagN4O; [MHH'T: 451.3; obsd. 451.2,

Example 8 ,
3-[2,4-dimethyl-5-(2-ox0-1,Z-dihydro-indol-S-ylidenemethyl)-1H—py1'rol-3-yl]-N -
35  methyl-N-(8-methylaminooctyl)-propionamide, triflaoroacetate _

IS-MS, caled. m/z for CogHligN4O; [MHH'": 465.3; obsd, 465.2.
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| S-MS, calcd. ink for C23H30NAQ2 [ M+rH+] +: 395. 2; obsd. 395.0. mple 4
'3-[2, 4-di net hyl - 5- (2- oxo- | , 2- di hydr o-i ndol - 3-yl i denemet h;z%)‘]”ﬂﬂzﬂ%rol 3-yl]
-N 15 net hyl - N- (4- met hyl ami nobut yl ) - propi onam de, trifluoroacetate |S-M5,
calcd. mz for C24H32NAQ2 [M+H ] +: 409. 3; obsd 409.0. Exanple 5

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 20 net hyl - N- (5- net hyl am nopentyl ) - propi onam de, trifluoroacetate [|S- M5,
cal cd. nz/ NP BYOSTESH34NAC2 [ MFH ] +: 423. 3; obsd. 423. 2 PCEUSIHMIIS2 6

3-[2,4-di rrethyl 5-(2-oxo-1, 2-di hydro-indol - 3-yl i denenet hyl ) - 1H pyrrol - 3-yl ]
-N 25 net hylF - rret hyl am nohexyl ) - propi onam de, trifluoroacetate |S-N5,

calcd. mz y/
-3-[2, 4-di meTs%E k gg?@ggw jﬁ‘;gﬁgiﬂggﬁﬁglﬁ @ﬁrﬂtﬁr pyrrol -3-yl]
-N 30 rrethyl 5{' amno ropionam de, rlfluoroacetate 1 S- V5,
cal cd. ink ASMSCea¢d3@AOChliaNK -] Hﬁﬁ 4719.3 e84, 47&81. 2. Exanple 8
- 3-[2, 4-disnet hyl - 5- (2- oxo-1, 2-di hydro i ndol - 3-yl i denenet hyl ) - 1Hpyrrol - 3-yl ]
-N 35 nethyl - N- (8- et hyl am nooctyl ) -propi onam de, trifluoroacetate |S-M5,
calcd. iz FoamplrdPiONAO2 [ MkHH] +: 465.3; obsd. 465.2. 22 26 _June 2006 WO
03/ 057690 PGTRASIRthYESE-qedshytliaydro-indol-3-ylidenemethyl)-TH-pyrrol-3-yl]-N-
©3-[2, 4- di netpsthyidl-(19-npthylaminodackl)-prepionggide, Jiflnorensetateet hyl ) - 1H pyrrol - 3-yl ]
-N- et hyl - §s6v, eRED W61 QRN IMIMHOPI 8UBMYIoBw, 4928, f | uor oacet ate | S- V5,
caled. mz for 029H42N402 [MEH ] ": 479.3; obsd. 479.2. 5 Exanple 10
3-[ 2, 4- dilnet hyl - 5- (2- oxo- 1, 2- di hydr o-i ndol - 3-yl i denemet hyl ) - 1H pyrrol - 3-yl ]
-N- . Example 11

' 3-[2,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol-3-y1]-N-

methyl-N-(12-methylaminododecyl)-propionamide, trifluoroacetate

IS-MS, caled. m/z for CaoHusN4O2 [M+H'T" 521.4; obsd. 520.8.

15

Example 12
3-[2,4-dimethyl-5-(2~oxo-1,2-dihydro-indol-3-ylidencmethyl)-1H-pyrrol-3-yi]-N-
methyl-N-({d-methylaminobut-2-enyl)-propionamide, trifluoroacetate

IS-MS, caled. mvz for CoqFiagNsO5 [ME'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 CogHasN4O4 [M4+H']": 469.3; obsd. 469.0.
R
Example 14

3-[2 4-dunethyl-S-(Z-oxo-l,Z-dxhydro-mdol-S-yhdenemethyl)-1H-pyrrol-3-yl]-N-
methyl-N-(11-methylamino-3,6,9-trioxaundecyl)propionamide, trifluoroacetate

IS-MS, caled. m/z for CogHgoN4Os [M+H']": 513.3; obsd. 512.8.
30
Example 15

_ 3-12,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol-3-ylj-N-
methyl-N-(3-inethylaminomethylphenyl-methyDpropionamide, trifluoroacetate

1S-MS, caled. m/z for CosHaaN4Oo [M+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-methylammomethylphenyl—methyl)propmnal_mde, trifluoroacetate

1IS-MS, caled, m/z for CogH3N4O2 [IM+H'T:: 457.3; obsd. 457.2.

40
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met hyl - N- (10- net hyl am nodecyl ) - pr opi onam de, trlfluoroacetate IS—NB cal cd.
mz for C30HA4NAQ2 [M+H ] : 493.4; obsd. 492.8. 10 Exanpl4® Jupe 2006
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15

- R4 calpd kg Ff%ﬁz i -0%3h

N- (12- met hyl am nododecyl ) - propi onami de, trifluoroacetate |S-NM5,
for C321-14sN402 [M+H ] : 521.4; obsd. 520.8. 15 Exanple 12

2, 4-di nmet hyl - 5- (2- oxo- 1, 2-di hydro I ndol - 3- ylldenemetpﬁl) 1H pyrrol -3-yl]
t hyl ‘W%/

SRSk hyl anri nobut - 2- enyl ) - pr opi onani de fUS@BI5acet at e
d. rrlz for CZAH3ONAC2 [ MFH+] +: 407. 2; obsd. 407.0. 20 Exanple 13
51 2 oxo 1, 2- di hydro I ndol - 3-yl i denenet hyl ) -1H pyrrol - 3-yl ]

94:?&6?-5 h&en@fn% Heol-3ly1i-Nl uor oacet at e
1{}‘@ 3'; ﬁlc? Xf m %tﬂﬁ&r&j el Exanpl e 14
oxo ndo - % |denerret hyl)-1Hpyrrol - 3-yl ]

rop| onam de,
etate IS—I\/B, cal cd. n12 for C2sHAONAOG [MrHEf : 513.3; obsd.

8. 30 Exanple 15

gﬂﬁ’%ﬁéﬁz ox012d| % We | n’LH—pyrroI 3-yl]
B Y&N-[P aeavw mﬁf{ orgaseiats.  obsd.

. 0. 35 Examgs| exlcibm/z for Ca4HaN4O, [M+H"]". 533.3; obsd. 533.2.
-[2, 4- di et hyl-5-(2-o0xo0-1, 2-di hydro-indol - 3-yl i denenet hyl ) - 1H pyrrol - 3-yl ]

N- (4- met hyl am nonet hyl phenyl - met hyl ) pr opi onam de,

Bikahple 1I9S- M5, calcd. mz for C28H32NAQ2 [ M+H*] +: 457. 3; obsd
3-12,4-dimethyl-5-(2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-1H-pyrrol-3-y1]-N-
methyl-N-(3-[4-(3-methylaminopropyl)-piperazin-1-yl]propyl)propionamide,
trifluoroacetate

IS-MS, calcd. mi/z for CagHuNgO; [M+H']": 521.4; obsd. 521.2.

. Example 20

20

25

30

35

3.13,5-dimethyl-4-(3-oxo-3-piperidin-1-ylpropyl)-1H-pyrrol-2-ylmethylene}-1,3-
dihydroindol-2-one, trifluoroacetate

IS-MS, caled, mi/z for CosHpN;0, [M+H'T!: 378.2; obsd. 378.0.

Example 21
3-[3, 5-dunethyl—4-[3-oxo-3-(p[pendm-d-ylpmpyl)plpendm-l-ylpropyl} -1H-pyrrol-2-
ylmethylene]-1,3-dihydroindol-2-one, trifluoroacetate

IS-MS, calcd. m/z for CaHaaN,O2 [M+H'T: 503.3; obsd. 503.2.

Example 22
343, S-dlmethyl-4-[3-oxo-3-(4-ethyl)plperamn-l-ylpropyl]-1H-pyrrol-2-yhnethylene]-
1,3-dihydroindol-2-one, trifluoroacetate

IS-MS, calcd, m/z for CaaHaoN4O, [MHH'T: 407.2_; obsd. 407.0.

Example 23
-[3,5-dzmethyl-4-(3-oxo-3-homoplperazm-l-ylpropyl)~1H-pyrrol-2-ylmethylene]—
1,3.dihydroindol-2-one, trifluoroacetate

IS-MS, caled, m/z for CasHagNiO2 [M+H'T": 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-
py_rrol-z-ylmethylene}-_1,3-d1hydromdol-2-one, trifluoroacetate

IS-MS, caled. m/z for CasHasN4Os [M+H'T" 511.3; obsd. 511.0.
| 2%




40 23 26 June 2006 WD 03/ 057690 PCTI US02/ 41252 Exanple 17
3-[ 2, 4- di met hyl - 5- ( 2- oxo- 1, 2- di hydr o-i ndol - 3-yl i denemet hyP)Ma%2808 o] - 3-y1 ]
-N- et hyl - N- ( 3- et hyl ami nonet hyl cycl ohexyl - et hyl ) pr opi onam de,
trifluoroacetate |1S-MS, calcd. mz for C28H38NAQ2 [ MtH | +: 463. 3; obsd.
463. 0. Exanple 18
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 et hyl - WO[03057688t hy| am nonet hyl bi phen- 2- yl net hyl ] pr opiovar+iae,
trifluoroacetate |1S-M5 calcd. nfz for C341136NAQ2 [ MtH+] +: 533. 3; obsd.
533.2. 10 Exanple 19

3-[2,4-di net hyl - 5-(2-o0x0-1, 2-di hydr o-i ndol - 3-yl i denenet hyl ) - 1H pyrrol - 3-yl ]
- N Following the methods of Examples 1a and 2, the following compounds are also

met hyl - N- ( 3- r%'zfrg’dimt hyl am nopr opyl ) - pi perazi n-1-yl ] propyl ) pr opi onani de,
trifluoroacetate 15 I S-M5, calcd. mz for C30H44N6Q2 [ MrH+] +: 521. 4; obsd.
521. 2. Exanpl e 2@®-Bromo-3-[3,5-dimethyl-4-{3-0x0-3-(4-prop-2-yl)piperazin-1-ylpropyl]-1H-

3-[3, 5-di get 4-f 3- - 31 RI I 0= -yl = yrrol - 2-yl net hyl ene] -1
,3- di hydrggi E’é%ﬂ]-?ig%eﬁ@&\f’fui’g |d§1§§‘18g€g@tja‘f‘%’ %9%4&%&'5&&% cd. nilz for
C23H27TN3 Q2 [ MtH' |5+bro3d8:[3,5-dithesbiyl-433 8% @ 3-[4=pramH-d]hgmopiperazin-1-ylpropyl)-1H-

3-[3, 5-di net 4-d 3 -3 ' Ldiiny: 4- yl. | peridin-l-ylpropyl]-1Hp
yrrol -2- vyl %o&?g%@%?é?ﬂ{p@%}nﬁgg 6}15}’%%%&9%@?%% uoroacetate 25 | S- M5,
calcd. ink for C31H42NAO2 [ M+Ht: 503.3; obsd. 503.2. Exanple 22 -
3-[3, 5-di net ﬁy#idlgfhﬂ Besiot0- 3- (4-ethyl) pi perazin-1-yl propyl]-1H pyrrol - 2-yl met
‘hyl ene] - 1, 3=di hydrol ndol - 2-one, trifluoroacetate 30 | S-M5, calcd. ink for
C24H30NAGE [ MrH+] The alzifity of testyogpoundp e, igj_jbiB@gqpﬁqr &yrgeipe kinases is demonstrated

in the following assays.

Abbreviations
HEPES 4-(2-hydroxyethyl)-1-piperazincethanesulfonic acid
EDTA Ethylenediaminetetraacetic acid
15 PDGF Platelet Derived Growth Factor
PDGFR Platelet Derived Growth Factor Receptor
VEGF Vascular Endothelial Growth Factor

VEGER Vascular Endothelia] Growth Factor Receptor
HEK cells  Human Embryonic Kidney cells

20 Fit-3 fms-related tyrosine kinase 3
BSA Bovine Serum Albumin
AML Acute Myeloid Leukemia
ITD Internal Tandem Duplication
MIT 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 extracellutar Ca2*.

The rise in intracelluar Ca2+ is quantitated by loading cells with a fluorescent dye
prior to stimulation with the growth factor and by sﬁbsequently 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 Ca2t

35  release is reduced or ablated. |
| Tn order to determine the ICs of test compounds against the VEGFR in the FLIPR -
assay, HUVECs (Walkersville, MD) were used. For the determination of ICses against the
PDGFR, aHEK cell line wére 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 ' ' -




3-[3, 5-di net hyl - 4- ( 3- oxo- 3- honopi per azi n-1 -yl propyl ) 1H- CI!"Ol 2 é’l met hyl en
e]- 1, 3-di hydroi ndol -2-one, trifluoroacetate 35 | S-M5 REf or
C23H28NA2 [ MkH+] +: 393. 2; obsd. 393.0. Exanple 24

3-[3, 5-di et hyl -4-[ 3-oxo0-3-(], 4, 10-tri oxa-7, 13-di azacycl opent adecan- 1-yl)-1
H pyrrol -2-yl nmet hyl ene] -1, 3-di hydr oi ndol - 2-one, tri fl uoroacetate 40 | S-M5.
calcd. nmz for C2sH38N4Cs [I\/HrH+]+ 511. 3; obsd. 511.0. 24 26 June 2006 WO
03/ 057690 PXOPASHEN 41252 Fol | owi ng the net hods of ExanpCe@stgizahd 2, the
fol |l ow ng corrpounds are al so pr epar ed:

5- Br ono- AR k opyl]-1H 5
pyrrol - 2- yI ﬁet hg]]\ g%%f % %o%%ﬁ%ltggcgglne E@*ﬁﬁzﬁ;%%g%’%%n

5- br ono- 3- [30rﬁmmmyH74,-ZSmee&,n{:dd,@r]ﬁ{aBQA)/lAﬁhUhmmdmzh $0uL ¢fl propyl )-1

H pyrrol - Iene 1 | - rifl

Bi ol ogi cal &%h ’T‘L‘@’ Jﬁﬁ% Rﬁ&lﬁ) ?ggb([) %ﬁ&gP&ﬂwgﬁfg&pt or
tyrosine kipas PR I8 8s fof B’ ations
HEPES 4- ( 2- hydr ofgltg)t yl) - -‘%?E@?‘é“szeﬁlei%ﬁé‘fﬁi lﬁﬁ yolnl c aci dﬁs fEDT e

Et hyl enedi attiervellsotaraweshtd u?macandl tht fesRGipoRida reteatiddddn S/ eldas@ Bvdintidact or
. PDGFR PI at el et rived G owt ctor Re tor EGE Vascul ar, Endot hel i al
‘Growt h Fact &€/ V&%ﬁﬁ“&?&ﬂ‘?@ E% @Waﬁgﬁﬁ%woﬁ%‘@ﬂfg’F%HEK cells
Humen Enbry gﬁ:lmslshalﬂﬁﬁ{vg@hzl(ﬁo Bl BioSoufd¥8nit BARhAPOL 1hE ¥EGRR dfPDage 3 BSA
Bovi ne Serum Al bum_n AM._Acute el oid Leukem a | TD | nternal Tandem
Dupl i cat i on (40 ng/mlL., BioSource International) for the PDGFR was added, The change in
_ fluorescence intensity was measured in a Fluorometric Image Plate Reader (FLIPR)

10  (Molecular Devices).

Proliferation and Viability Assay (MTT)

The inhibition of mutant Flt-3 ITD is expected to affect the proliferation and

viability of AML cells with this mutation. In order to assess the activity of test compounds
~ 15 an MTT proliferation and viability assay. (Roche Molecular Biochemicals, Indianapolis,

IN) was performed with an AML cell line called MV4-11. MV4-11 cells express Fit-3
ITD. 50,000 cells per well in 100 L 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 pL 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 sait. 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/Westérn)

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 autophosphorylatioﬁ can be assessed directly.
| 5x10° cells (HEK PDGER cell line for PDGFR, HEK c¢-Kit for ¢c-Kit, and THP-1,
HIL-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




MIT 3-(4,5-dinethylthiazol-2-yl)-2,5-di phenyl tetrazoliumbyom g&i_ 25
HUVEC Human unbilical vein epithelial cells Ca2+ Rel ease | P

Assay) The binding of growmh factors to their respective receptors leads to
t he autophosphorylation of the receptor. This is the first step in a
signaling cascade that 30 results in the release of Ca2+ frominternal
stores and influx of extracellular Ca2+. The rise in intracelluar Ca2+ is
quant it at ed¥BY¥PBHAi ng cells with a fluorescent dye prP@FURY4R nul ati on
with the gromh factor and by subsequently assessing the fluorescent

signal in a RhepKesmiliten, AR EDEEREET or(EFild IRRd redeltvBB SR 1dghth, bi t OF
that can pe etratethe .ce nmenprane inhjbits recept or

aut ophosphor yIEPHEHT qaﬁ’é}{g%fﬁ):?@s?ﬂdé‘%%é%@égﬁéékwe%m ated. In
order to det eesHifh a!ﬂ@l G5 506 &bﬁmﬁm St NpesoV in the

"FLI PR assay, HUVECs ( Ikersvﬁl e, Were‘ﬁrﬁged}mi}cﬁJ t he ggeaﬁgrdm nati on of
| Csos agai nstNaChd mNBEAR, I@ME@?E@DITHEllﬁaewmmﬂgath:ﬂhauLeﬁms@es t he

cel s verd | ARUBRPEpEfves e vl USpRPh S rafeBol8 b Bodo v

03/ 057690 P@h@@@iﬂ(@ﬂﬂﬁ%ﬂ@m -Et-3 Mssmﬁmy;ommg] 1118.) mae washed twi ce

0 196 Bon) . AT oo tAubiEkes ST e wipt Ol e o5 e MY i BRBR G 5
(FLUO 3 ( AM) WEEPerforhet. AS¥epteri Blot @ad domb 142 dpushiledy aga:m@lmstﬂiedyrbsmet he
om0 SOl G010 pbaE Moo LIE PEAKON G ARY Fublele PouT . S
2X sol utilén tIT@SIFtGWHQ@OEGSGf’ndymﬂﬁ é!mqmdluac,dmcw@iaucns Plogidesd Way tadetarmiinec ubat ed
A L e, COMPLol g Dot ER A AR B oSource
for the PDGFR wash@emfed, therepmpeneds geemiph wmb@em foumd enexinibit andSso measur ed
in a Fluoro 10 (Mol ecul ar Devi ces).

Proliferati g?%%lsghén g&fﬁl{@& Bgé%?wﬁ‘%‘@v%%& nhibition of mutant FIt-3 ITD
Is expected to affect the proliferation and viability of AML cells with
this mutgki oy, Lo Okf&.ct © assess the activity of test conpounds

To evaluate pharmacokinetics, male Sprague Dawley rats (CD strain, Charles
River Laboratories, Wilmington, MA) were dosed with test compounds via intravenous
(IV) administration, at 1 mg/kg concentration, and oral (PO) administration, at 10 mg/kg
conceniration. 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 sofiware
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-(3-0x0-3-piperazin-1-yipropyl)-
1H-pyrrol-2-ylmethylene]-1,3-dihydroindol-2-one, determined by this method, was
50.6 %.
30
_ Comparatlve Assay Results
Table 1 lists assay resuits for two compounds of the invention, the compound of
Example 1, 3-[3,5-dimethyl-4-(3-ox0-3-piperazin-1-yl-propyl)-1H-pyrrol-2-ylmethylene]-
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15 an MIT proliferation and viability assay (Roche Ml ec% eﬁi‘ ﬁ/@ﬁggiem cal s,

I ndi anapolis, IN) was perfornmed with an AML cell |ine cal 1. Wi4- 11
cells express FIt-3 | TD. 50,000 cells per well in 100 L of nedia were
plated in a 96 well plate and were incubated with increasing
concentrations of conpound for 48 hours. After this incubation period, 10
L of the MIT | abeling reaction was added for 4 hours. The MIT | abeling 20
reagent wasVHEYRHE? i zed by viable cells to fornmazan, arP(HS8¥4i¥Re bl ue
salt. To solubilize the formazan salt, 100 L of sol ubi li zation sol ution

was added. Thesp &Bﬁd&l@oﬂe”&ﬂ?&&ﬁ:@mm%d%cgﬁﬂéu%ﬁﬁfﬁ&!m?[é@z 594524 hours and,

then, the optical densi 'g 1's was_deter

spect r ophot of@eRyldal3grogt-UstiyDpiperagnd-yipsnyddH-pyerk2-vimegmiontle .30l uti ons in

the wells r&hisRfdddl-phge, tifiRbdacdiite F‘dmt@ﬁ%ﬂgbnh@aﬂ@ﬂaﬁdl%mvasﬁmésﬂxmorof the
cell's. 25 I'mminoprecipitatjon/ Wster P/ \West ern) The hinding of growth

factors to r¥eEpeLHt PeYIdse’-idrkimetlylt5-Reoxpli2-dibydroipsiolpplideperagiylr o t he

aut ophos phort-girtdp3- ﬂ]fprc;phﬁlcraeﬁesa&ﬁmd as BURS668) B3 -1, PilinfRihy ?wrdmhos phoryl ati on
is the objective pursue wi th ki pase inhibitors

mn
| P/ Viest ern eXl5eihyiresk2-ipdelinone ifegtiid a3 p ﬁﬂéeﬁ?%ﬁ’wlé’fﬁuﬁb%@bﬁ’wwpgf"i% can be
assessed di r&gipbiynd iDdckEifbed @bdve af inkknddE R TR Idiel ool wRPfdbRed 4JEK - Ki t

for c-Kit, a H 4- al for 30

~ minutes in 2‘§]°§°"‘;I;E‘f’6‘f]s“88f u?é‘l‘f‘éﬁ% léajﬁr& gé}f’ ﬁ%@%é@ﬁ’f? Yof test

- conpound.- | Nof@ésti@mpotnddité kbR titaneEep ITD wzﬁcs?@ﬂmaeytz&@ﬁnyﬁs@e/ 057690

i gana 1 4 poeh{in GPBSYRGBRARTEDRRR kiR s el e Cor APy Perb, o)
‘ligand r i , : was
added for 5 mmﬂﬁaes AIblaavﬁﬂielwmammhﬁleomeplesﬁmmmdedgased in 500 pL

| ysis buffer ris 1.4 9 - 4 mM NaCl, 1 mM EDTA, 1 nM
Na3V04) . The“H}’ tb‘”@@%%?ﬂf’ég%#@ﬁ&”‘?@@ﬁﬁsayﬁml body 5 agai nst the
respective receptor vvas added to the _gl_ma_xnat ant (anti-PDGFR (P20), ‘

anti-c-Kit \> 14;, -afre—afti— 3-.1.0}, Satta ote "iu;l ooY, Inc.).
The i mmunotonpl exes were i 53| aﬁm_evw O&gﬁﬁlb%ds ]‘%il ;B, St. Louis,
MO) and PA WaS-—per-Forrea—id tonetusthgan—anti body
agai nst phok Wﬁvr'fvﬁ"ﬁ?l ne resj dues (4GL0| Upstate Bi dtechnol ogy, Jake

Pl aci d, NY) Eﬁ]ﬂgﬂd ntensity of| the Ophosph) 10 byerosi ng si greld3” cor rlespondi ng

1 At RV VER BN oY 2. IR - V.
tO Varl Ous JExaﬂlPTe\.ﬂi\Jclll | u-l.l UllJ Pl \0\2 UCD V\lay O’bg UcTi 11T II%_OQ

Comparison Compounds
SU6668 No activity No activity No activity © |
[ sus416 ~1-10 0.05 0.06

: Highest concentration tested 10 pm
15 nghe.st concentration tested 1 pm
Immunoprempﬂatmn/W estern (IP) assay

20

28




the 1C50 of the test conpound for the inhibition of autophospharylation. In
general, the conpounds exenplified herein have been f oundOrbneAPBi t an
IC50 of less than 10 pMin one or nore of the above assays. 15

Phar macoki neti cs To eval uate pharnacoki netics, male Sprague Daw ey rats (CD
strain, Ché i ver Laboratories, WImngton, MA) we sed with test
conpounds \%ggfmr?#lﬁévenous (1V) administration, at 1 ngﬁ’éﬂg%élﬁ{?%trati on,
and oral (PO admnistration, at 10 ng/kg concentration. Bl ood sanples
wer e col | ect@daiMsom ani mal s pre-dose, and at 2, 5, 15, and 20 30 m nutes,
and at 1, 2, 4, 6, 8, and 24 hours post-dose. Plasma concentrations were
determ ned by |iquid chromatography-mass spectronetry (LG Ms) (MBS SCI EX
APl 4000, Appliéd Bibsyspendoffbostled) City, CA). Standard pharmacokinetic
parameters were assessed by non-conpartnental ‘methods using the WnNonlin
Version 3.2 software package (Pbarsight, MuntgGONREY, CA). O al

bi coavail ability was determ ned as the 25 ratio~f the area under the curve
(AUC) in the graph of plasma concentrat on\versus time for PO

adm nistration to the correspondi ng guart ity for |V adm nistration. The
oral. bioavailability inrats, for ¢

3-[ 3, 5-di net hyl - 4- ( 3- oxo0- 3- pi per azi

ndol’- 2- one, determ ned by this nethod,
lits Table 1 lists assay results for
Bibound of Exanple 1,

3-[ 3, 5-di net hyl - 4- ( 3- oxo- 3- pi peraZi n- 1-yl -propyl ) -1 H pyrrol - 2-yl net hyl ene]
27 26 June 2006 WD 03105769Q,4PCTI US02141252 1, 3-di hydr oi ndol - 2- one,
‘trifluor@acetate, and the ¢ ound of Eample 22, 3-[3,5- _

di met hyl - 4- [FreRye- 3- (4- et hyl) pi perazi n-1-yl propyl ] - 1H pyrrol - 2-yl met hyl ene]
-1,3- dihydroindgl-2-one, trifluoroacetate, For conparison, Table 1 also
lists assay resufit & pegreseoisadiygropsn atem or 2 miSatllyg group: and R represents a

3-[2, 4- di metdth vbfotnlR ¥R MR Gk WiHIh e4ch GPR* a3 W° Wﬂ}%ﬁw&w a
(

-1H pyrrol -3-yl]propionic_acid, identifjed as S d ) |
3- (2, 3- di met#gP 9%1-(1#@%’@%%%%&'292%% A FHdePtas sUS4Ls.

The . pr epgy alCACIHO)JABCHY I RiichH: st imtéder of TRIPD WD, b&h AL &iid iedn above as
I nter medi at emtgger(-)r f?on!t ?Ec:[ 6e, rA2 ?so(gﬁgéﬂdphgl?yfeng,rb? gxrly gnc,a gyclohexylene or
piperazinylene and g is 1,2 or 3; )
A (i) R" and R? topether represent -A>-NR'-A’- in which each of A and A*
- independently represents (CHy), or (CH2CH;0),CH,CHj in which r is an integer of from
. 15 2t06,5is 1,2 or3, and R represents a hydrogen atom or a (14C)alkyl group;
| Gii)) R! and R together with the nitrogen atom to which they are atiached
represent a piperidiny] group, which piperidinyl group bears a substitoent of formula
-AS-R® at the 4 position, in which A’ represents (1-4C)alkyleno and R® represents
pipetidin4-yl; or .
20 - (iv) Rl and R2 together with the nitrogen atom to which they are attached
represent a pyrrolidinyl, piperidiny! or morpholino group; and

-was 50.6% 30 ConparativesAsss su

R® and R* each independently represents a hydrogen atom, a halogen atom, a
(1-4C)alkyl group, a (1-4C)alkoxy group, a pheny 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 R®S(0),NR’-, a group of
* formula R™N(R')S(0),-, a group of formula RC(O)N(R")- or a group of formula
RYNR)C(0)- in which each of R, R™, R"? and R™ independently represents 2
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described in Sun et al., J. Med Chem 1998, Vol. 41, No. 'I% g%pé€88-2603.
The ability of test conpounds to inhibit nutant Flt-3 | ted in

the cytotoxicity assay. 10 Inhibition of the VEGFR and PDG-R ki nases was

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

Fl t-3, VEGFR, VMh®OPTR assays. Table 1 NO VEGFR PDGFR ECsRCTWAOMERE (| C50
This Invention Exanple 10.240.020. 03 Exanpl e 220.220. 030. 09 Conpari son

S?gﬁggtndioﬁggg?ﬁm?)ﬁ%f%r&?&g%fgtﬁgﬁéhéém%ﬁ% gé%{te%g%%%u}at |Eon9t§%¥tggd‘l pm
# | munopr eci psmtatmugms mwémdemﬂemlym@@l%ngemmé%@éme@immgo
CLAIMS 1. Ac %m{:#or aaz%f $ 13%93&%&@3@ %@M@hﬁwﬁl) R

represents a h drogen yl group;” and represents a
group of fornula@moxf{lmlgrﬁUM| ch each of RS and e independently

represents a hydrog‘eag, le3k# Were@f OUP and A' represents
(CH2)m (CH2)n-A2-(CHZ) p or 10 (CH CH20) qCH2CH2 in which mis an integer

of from2 to 10, each of it and p is an

2. A compound as claimed in Claim 1, in which

() R! represents a methyl group; and R? represents a group of formula -A"NR'R®
in which R represents a hydrogen atom, R® represents a methyl group and A’ represents
(CHa), in whichmis 2, 3,4, 5, 6,7, 8, 9 or 10; (CHz).-A>(CHy), in which 7 and p are
each 1 and A? is CH=CH, phenyl-1,3-ene, phenyl-1,4-¢ne, biphenyl-2,2"-ene or cyclohex-
1,3-ylene; (CHz).,-Az-(CHz)p in which n and p are each 2 and Alis piperazin-1,4-ylene; or
(CH>CH;0){CH;CH; in which ¢ is 2 or 3; '

(ii) R‘ and R? together represent -(CHy)o-NH-(CHy)-, -(CHz)z-N(CHg)-(CHz)z-
-(CHz)rN(CHzCHst)-(CHz)z- ~(CH2):- NH-{CHz)s-,
~(CH,CH,0),CH,;CH;-NH-(CH;CH;0)CH,CHy-; or

(iif) R! and R? together with the nifrogen atom to which they are attached
fepresent a piperidinyl group, which piperidiny] group bears a substituent of formula
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integer of froml to 6, A2 is CH=CH, phenyl ene, bi phenyl epe C%ﬁé hexyl ene
or piperazinylene and qis 1, 2 or 3; (ii) R and R2 todg%h@ %resent :
-A3-NR7- A4- in which each of A3 and A4 independently represents (CH2), or
(CH2CH20) sCH2CH2 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 (I-4C)alkyl group; (iii) R and e -
t oget her w t WWPR&0576%r ogen atomto which they are attache®CTfisp¥4dzent a

pi peridi nyl group, which piperidinyl group bears a substituent of .formula
-9-Rs at the 4_pogh aﬂm pdsmoimh GhlichAS rpRsERCAbRY énbaflRBL el iR RS
represents piperidin-4-yl; or 20 (1v) R and t oget he the nitrogen
atomto which ﬂ%ey are attached represent a pyrrolidinyl, plperldlnyl or
nor phol i no group; and R3 and R each independently represents a hydrogen
atom a halogen atom a (1-4Call7l group, a (1-4C)al koxy group, a phenyl
group which is unsubstituted or substituted by one or two substituents

sel ected i ndependently froma hal ogen atom a 25 (1-4C)al kyl group and a
(1-4C) al koxy group, a group of formula RBS(O) 2NR9 , a group of formula
RION(R11) S(O) 2-, a group of formula R12C(O N(R13)- or a group of fornula
R14N(R15) C(O) - in which each of Rs, Rle, Rte and R14 independently
represents a 29 26 June 2006 WO 03/ 057690 PCT/i 1S02/ 41252 (1-4C)al kyl group
or a phenyl .group which is unsubstituted or substituted by one or two
substituents sel ected i ndependently froma hal ogen atom a (1-4C)al kyl

group and a (1-4C)al koxy group, and each of R9, R11l, R13 and R15

i ndependently represents a hydrogen atomor a (1-4C)al kyl group; or a
pharmaceutical | y-acceptabl e salt thereof. 2. A conpound as clainmed in Caim
1, in which (i) Rl represents a nethyl group; and R2 represents a group of
formula -Al-NRSR6 in which RS represents a hydrogen atom R6 represents a
met hyl group and Al-represents (CH2)m in which mis 2,. 3, 4, 5, 6, 7, 8,

9 or 10; (CH2)o-Az-(CH2)p in which n and p are each 1 and A2 is CH=CH,
phenyl - 1, 3-ene, phenyl -1, 4-ene, biphenyl-2,2'-ene or cyclohex- 1, 3-ylene;
(CH2), Az-(CH2)p in which n and p are each 2 and Az is piperazin-1,4-ylene;
or (CH2CH20) 9CH2CH2 in which g is 2 or 3;

3. A compound as claimed in any one of Claim 1 or 2, in which R'andR*
each independently represents a hydrogen atom, a bromine atom, CH;C(O)NH, or
CsHsC{O)NH. '

"4, A compound as claimed in Claim 1 in which

@ R_' tepresents a methyl group and R” represent a group of formula —A'-NHCH;
in which A’ represents (CHz)m, CH,CH=CHCH,, CH,-phenylene-CHj, or
CHj-cyclohexylene~-CHg, in which m is an integer of from 2 to 8; or '
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(i1i1) Rt and R2 together represent -(CH2)2-NH (CH2)r, )JZ
N(CH3) - (CH2) z-, - (CH2) r N( CH2CH3) - (CH2) 2-, -(CH - NH-(CH% une 2006
- (CH2CH20) 2CH2CHr NH{ CHzCHz O) CH2CHr; or (iii) R and R2 together with the
nitrogen atomto which they are attached represent a piperidinyl group,
whi ch pi peridi nyl group bears a substituent of formula 30 26 June 2006 WO
03/ 057690 PCWOSHI7€8252 - AS-Rs at the 4 position, in whi EFVES2M4E8? esent s
-propylene and Rs represents piperidin- 4- yl 3. A corrpound as clainmed in

any one of Caiml @j R;andR?WRdusd S dcR,) H d){eppHpsent s a
hydrogen atom a brom ne ato ®) NH or O)NH 4 A compound as
ciained in O ailFHDHCHRR( ‘Ei*a) thyI group and R2

represent a group qi3d‘naww3@a(mmasbgd&lﬂ)ﬂh9 nch A3 represents (CH2) m
CH2CH=CHCH2, CH2-phenyl ene-CH2, or CH2-cycl ohexylene-CH2, in which mis an

i nteger of from2 to 8; or 31 26 June 2006 WO 03/057690 PCT/ US02/ 41252 (i)
R and R2 together _’f.epre!sempom(cﬁslzmﬁnd&hhcmﬂa)lmwhicl( CH2) 2- N( CH3) - (CH2) 2-,
-(CH2) r- N(CH2CH3) - r or-(CH H- 3- R4 a e
ependont |y hyr SO rousSeS E Bl APE Ry pirsdhe s fot 8 s chECES (i)
R represent s i wiagthy| reg:resvnﬁ (GHE) o, RH,CHR CHSER] or CHIH D dHphaiylehOFCBY, in vitieNHCH3
in which A %re% {r)grs (CH26 CH2CH=CHCH2, or CH2-(1, 4-phenylene)-CH2, in
which mis 2 ii) R and R2 together represent -(CH2)2-NH (CH2) 2-,
- (CH2) 2- N( CH3) - ( CHajiy R and KHBetheNeigdaHQ)CHL BB -BCH Dy, ~(CHR) H(CHH)-(CTH3)-3- . 6.

3. 3. 5-ai met nycHRPBGHg e as XA BEYY  Th oy o -
2-yl met hyl ene] - 1, 3- di hydr oi ndol - 2- one;
6. A compound as claimed in Claim 1, which is selected from:
3-[3,5-dimethyl-4-(3-0x0-3-piperazin-1-ylpropyl)}-1H-pyrrol-2-ylmethylene]-1,3-
dihydroindol-2-one; A
3-[3,5-dimethyl-4-[3-0x0-3-{(4-ethyl)piperazin-1-ylpropyl]-1H-pyrrol-2-
yimethylene]-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 pharmacentically-acceptable salts thereof,

7. _A compound as claimed in claim 1, which is a compound of formula (Ia):r

wherein R is hydrogen, methyl, or ethyl;
or a pharmaceutically-acceptable salt thereof.




3-[3, 5-di net hyl - 4-[ 3- oxo- 3- (4- et hyl ) pi perazin-| -yl propyl ];.1 rrol-2-

yl met hyl ene] - 1, 3- di hydr oi ndol - 2- one; 26 H”Q%OBQ

3-[3, 5-di net hyl - 4- ( 3- oxo- 3- honopi perazi n-1-yl propyl ) - 1H pyrrol - 2-yl net hyl en
e]- 1, 3-di hydroi ndol 2-one; and pharnaceutical |l y-acceptabl e salts thereof.
7. A conmpound as clainmed in claim1, which i's a conpound of fornula (la):
wherein R i Yo% %6en, nethyl, or ethyl; or a phar maceuti@d¥¥ %2cept abl e
salt thereof. 32 26 June 2006 WO 03/057690.PCT/ US0241252 8. A conpound as
claimed in daim?7, which is selected from 3-[3,5-dinethyl -4-(3-o0xo0-3

pi perazin-1-yl propyl)-1H pyrrol -2-yl net hyl ene] - 1, 3-. di hydr oi ndol - 2- one;

3-[ 3, 5- di net hyl - 48] 3- o&&0Rquad é%ﬂ?}%}“dgg‘alz']’ hich i3 sglees 1H pyrrol - 2-

yl met hyl ene] - 1, 3- Bi{h§dinmitintiat(3-dxoBaiipeadih- PhipropH tHipyaal - nethekpilali-e salts
thereof. 9. ﬁdﬁrgx yl as claimed in daim8, whichis

3-[3, 5-di net iy }E‘@ TOR02 3-

pi per azi n-1 -yl pr.opy3,y-dinfeti-A+{Blox@-3y(H wtyDpibaridd-1-Y1pBopsifl N ¥lepyniohdlo| - 2- one,” or a
phar maceutic lt,thereof. 10. A process for the preparation
of a corrpoungué%ﬁ)@?%gfgféaﬁ#ﬁm%%ﬁﬂ%ﬁge’of Clains 1 to 9 whichconprises: (a)
reacting a conpousard phhmfaceutkcdlly-sctdplabld salts thereaf. r eact i ve deri vati ve ther eof,
with a conpound of formula (l111) [|-NRIR2 (HP or a salt thereof, in which
Rl, R2,- R3 and R4 are as defined in Claim1, or (b) for a conpound of
formula (1) in whPch RS compiRiadaegdriesd it Claim §)wdich geiif3, Sedimpthyldefrabeet | ng. a

conpound  of i)ﬁ’)@%ﬁ -ﬁﬁr&ylﬁfﬂ%@r&wﬁﬁgﬁm}l ,3-dihydroindol-2-one, or a

pharmmaceutically-acceptable salt thereof.

10. A process for the preparation of a compound as claimed in any one of
Claims 1 to 9 which.comprises:

()  reacting a compound of formula (II)

. or a reactive derivative thereof, with a compound of formnla (II)
HNR'R?
(m
or a salt thereof, in which R?, R?, R® and R* are as defined in Claim 1, or
(b)  foracompound of formula (I) in which R or RY represents ﬁ hydrogen
atom, deprotecting a compound of formula (IV)




WO 03/ 057690 PCT/ 0S02/ 41252 in whi.ch Rla and Rea areas gz%f' nego'ég Claim1l
for RL and R2, except inthat RS or eis replaced with gJ“Bﬁ a or R7a
respectiyely, in which Rs' and R7' each represents an am ne protecting
group, and R3 and R4 are as defined Claim1l; followed, if a
_pharmaceutical |l y-acceptable salt is required, by formng a

phar maceut i cHIOINOHEM®ept abl e salt. 11. A pharnaceutical cREFEFEM#eR, which
conpri-ses a therapeutically- effective anpbunt of a conpound as clainmed in
any one of Clainms 1-9, together with a phar rraceut'cgal l,y-acceptabl e dil uent
or,carrier. 12. A conmpound as clained iR ¥FaiRs 1 to 9, for use
inany one of Clains 1 to 9,
8 treatment of a condition

av) ,
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

amine protecting group, and R® and R* are as defined Claim 1;
followed, if a pharmaceutically-acceptable sait is required, by forming a
pharmaceuntically-acceptable sait. '

11. A pharmaceutical composition, which comprises a therapeutically-
effective amount of a compound as claimed in any one of Claims 1-9, together with a

- phammaceutically-acceptable diluent or carrier.

12. A compound as claimed in any one of Claims 1 to 9, for use in therapy.

13. Use of a compound as claimed in any one of Claims 1 to 9, for the
manufacture of a medicament for the treatment of a condition yesponsive to a tyrosine
kinase inhibitor. '




