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in the description. These corrpounds |Wnd their pharmaceutically acceptable
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di sorders, in particular cancer A sa_di sclosed are pharnaceuti cal

iti ini . 21 Jyne 2004 Substituted

@ Rel €s. In a first aspect,
e-“pyrrol es of the formula H |

Pvrroles The invention
the present inventi or!%1

wherein

R and Rl‘are independently hydrogen, lower alkyl, lower alkeny! or lower
alkynyl;

R’ is hydrogen, nitro, cyano, halogen, lower alkyl, lower alkenyl, lower
alkynyl, or lower alkoxy; and

Rz, is a heteroaryl, heterocycle, ethyl substituted with a heteroaryl, or
ethoxy substituted with a heteroaryl or heterocycle; or a

pharmaceutically acceptable salt thereof.

In a second aspect, the present invention provides a pharmaceutical composition
comprising as an active ingredient an effective amount of a compound of the invention
and a pharmaceutically acceptable carrier or excipient.

In a third aspect, the present invention provides the use of a compound as
defined in the invention for the preparation of medicaments for the treatment of cell
proliferative disorders.

In a fourth aspect, the present invention provides a process for the preparation of

compounds of the invention comprising a) reacting a compound of formula 7



R2 wherein R and R} are independently hydrogen, |ower alkyl, |ower

al kenyl or lower alkynyl; RZ is hydrogen, nitro, cyano, hal ogen, |ower
al kyl, I ower al kenyl, lower alkynyl, or |ower alkoxy Zlayq%é%éddi a

het eroaryl heterocycle, ethyl substituted with a heteroaryl, or ethoxy
substituted with a heteroaryl or heterocycle; or a pharnmaceutically
acceptable salt thereof. In a second aspect, the present invention provides .
a pharmaceutical conposition conprising ag ancgactive ingredient an
effective anount of a conmpound of the inventiaofi and a pharmaceutically
acceptable carrier or excipient. In irgd aspect, the present invention
provi des the use of a conpound as | N n the invention for the
preparation of nedicaments for thg tTeatmayit of cell proliferative

di sorders. In a fourth aspect, the present\ﬁmvention provi des a process for
the preparation of conpounds of the invention conprising a) reacting a
conpound of fornmula 7 1 21 June 2004 with a conpound of fornula 8 wherein
R', R, R and R2 are ¥&hagspmpemdioffermfla§1; b) reacting a conmpound of
formula 11 NH2 NR2 11 RI, with a conmpound of formula 13 13 RI wherein R',
R2 , and R are as defined in claim 1, or .c&_&facting a conpound of

formul a 15

Q NH.HCI
N

H‘l

Rz
8

wherein RI', Rz', R! and R? are as defined in claim 1;

b)) reacting a compound of formula 11

Q
L
R? \
11 "RY
with a compound of formula 13
8] O
' OMe
A\
(W]
\
13 Rt

wherein R' . R? ,and R! are as defined in claim’ 1 ., Or

¢ ) reacting a compound of formula 15

la



la 21 June 2004 wherein R, R2, and R2 are as defined in claiml1l and X is
Br or I, with a heteroaryl substituted trial kyl stannane or boronic acid in
the presence of a base catalyzed by a palladi um catal yst; Thd Jsesg®dnds of
the invention are useful in the treatnent or control of cell proliferative
di sorders, in particular cancer, particularly the treatnment or control of
solid tunors. |In particular, the conpounds of the invention have
antiproliferative activity, specifically, they inhibit cell division in
&2/ M phase of the cell cycle. Detkiled Description of the Invention The
invention relates to substituted Myrroles. Mre particularly, the invention
relates to substituted pyrroPsd Re formula I b WO 01/ 46178 21 June 2004
PCT/ EPOO/ 13026 | R2' 5 mhereln and R1 are independently hydrogen, | ower

al kyl, | ower al kenyl i s hydrogen, nitro, cyano,

hal ogen, | ower al kyl, Io i 10 al kynyl, or |ower al koxy; and
is a heteroaryl, heter yche” al hyl nsubstituted with a heteroaryl, or

et hoxy substituted with a heterbaryH or hetérocycle; or a pharnaceutically
acceptabl e salt thereof. 15 As Rised Merein, the term"lower alkyl", alone
or in conbination, neans,a strai ght or branched chai n al kyl group

contai ning a mewhergin B, R3, asdRSoare as defineddnchind angtXyd Bretlhyl , propyl, and
i sopropyl, which is unsubstituted or substituted by one or nore of hydroxy,
with a heteroaryl substituted trialkylstannane or boronic acid in the

presence of a base catalyzed by a palladium catalyst;

The compounds of the invention are useful in the treatment or control of cell
proliferative disorders, in particular cancer, particularly the treatment or control of solid tumors.
In particular, the compounds of the invention have antiproliferative activity, specifically, they

inhibit cell division in G2/M phase of the cell cycle.

Detailed Description of the Invention

The invention relates to substituted pyrroles. More particularly, the invention relates to

substituted pyrroles of the formula

1b



| ower  al koxy, am no, hal ogen, thio-lower alkyl or |ower alkylsul phinyl.
Exanpl es of |ower al kyl substituted by one or nore hal ogen incl udes

chl oromethyl and triflouromethyl. 20 The term "l ower al koxy", 2hiw§a0%t in
conbi nat i WROMMEERs a group wherein the lower al kyl residupci/spsbabizged as
above, for exanple, nmethoxy, ethoxy, propoxy, isopropoxy and the like. 25
The term "heteroaryl", alone or in conbination, neans a 5 or 6 nenbered
aromatic ring containing 1 to 4 heteroatons which nmay the sane or
different, and where the ring is unddbstituted or substituted by one or
nore of hal ogen, |ower alkyl, ggdro car boxy, |ower al koxy, nitro, am no
or cyano. The heteroaton{(s) ar < tbm the group consisting of

ni trogen, sulfur and oxygeR, aryl are furan, thiophene, 2
WO 01/ 46178 21 June 2004 e, oxazdl e, thiazole,

i m dazol e, pyrazole, iso0 ezl e, triazole,
tetrazol e, thiadiazo P pyridazjne&, —pyri mdine, pyrazine, and
triazine. The term"heterocyclg", alone oMNin conmbi nation, nmeans a 4 to 7
menbered non- aromatic ring coa#@ining onel or nore heteroatons which may be
the sane or different, and 10 where the rilRY is partially or conpletely
saturated and where the ring is unsubstituted or substituted by one or
nore of hal ogen, | ower al kyl, hydroxy, carboxy, |ower al koxy, nitro, am no
or cyano. The hgh&epaton(s) are selected fromthe group consisting of

ni t rogen, sulfu[ androxygen. Exanpl es of unsubstituted heterocycle are
pyrroline, pyrrBI it Re, are indeptadeitlymhoydrogen, dewer alldil Hewerajkeaxbdriloveer alkynyl;

~ pyrazolidine, fan, piperidine. dioxane = 15 gorphaline dithiane,

t hi onor phol i ne%pi per ai? ﬁ-‘é‘:!roﬁdmfrf’i ?W%t-&‘@!oﬁ‘hgg‘f"g@ﬂ‘lyﬁ’ﬂ‘é\”g@@f@yln@&ﬁ%
flouripe, chlorine, brQiyagl,ef lowedhiexy; ihe€ term "am no" means an
unsubstituted an.ne group or an am ne substituted by .20 one or nore

substituents seRected fis aheigrdeyl, heserptyclaetiy] subiskispitesiiv o apktemaryl, or

-aryl sul fonyl, -The term ',al kenyl.. an trai ght, or branched chain

hydr ocarbon group of 2 etﬂgoxgsu%%'flggrﬁwé@cﬁ%eﬁﬂgvyﬂ%“ﬁer?@'g ®bne doubl e bond.
a pharmaceutically acceptable salt thereof.

15 As used hérein, the termn “lower alkyl”, alone or in combination, means a straight or
branched chain alkyl group containing a maximum of 3 carbon atoms, such as methyl, ethyl,
propyl, and isopropyl, which is unsubstituted or substituted by one or more of hydroxy,
lower alkoxy, amino, halogen, thio-lower alkyl or lower alkylsulphinyl. Examples of lower

alky! substituted by one or more halogen includes chloromethyl and triflouromethyl.

) 20
o
The term “lower alkoxy”, alone or in combination, means a group wherein the
lower alky! residue is defined as above, for example, methoxy, ethoxy, propoxy, isopropoxy
and the like. '
25 The term “heteroaryl”, alone or in combination, means a 5 or 6 membered aromatic

ring containing 1 to 4 heteroatoms which may the same or different, and where the ring is
unsubstituted or substituted by one or more of halogen, lower alkyl, hydroxy, carboxy,
lower alkoxy, nitro, amino of cyano. The heteroatom(s) are selected from the group

consisting of nitrogen, sulfur and oxygen. Examples of heteroaryl are furan, thiophene,

2



25 The term "al kynyl" nmeans a straight or branched chain hydrocarbon group
of 2 to 5 carbon atons having at |east one triple bond. In fornula |

above, @E}E‘Iﬁﬁgl‘% R and R' are independently hydrogen, meth¢l Jwe20Q4 hy|
whi ch are unsubsfituted or ‘substituted by |ower al koxy, pr 913026t hoxy
or ethoxy. 30 Most preferably, at least one of R and R is |ower alkyl,
nost preferably unsubstituted nethyl. Preferably, when R2 is | ower al koxy

it is nethoxy or et hoxy, nost preferablé nmet hoxy. Preferably, when R2 is
| ower al kyPYIale, oxazal thigaoles migdarale, Dy Hsoxazols sisphiezale osadiazolg iazole,

R2 s | owed PRIp sl R he, iHBi ) Sotichle. AR ARG ne B[y < £ 0 1O

met hyl, which is unsubst ituted or substituted by nmethoxy. R2 nay aI so
preferably be aI oal Ig such as trifluoronmethyl. Wen R2' is heteroaryl,
it is preferabl “tWF‘B WCYWF O”‘i'?ﬁrﬁltaﬁ%ﬂ%?}mﬁﬁﬂséﬁti)g MR ut ed or

substi tut e&omah@nhpm{tal 'nK}She o{ Bbfi:zlf&éf&at H'n¥av BB Br Hﬂﬁk%ﬁtaham ed
or to substituted Wth ower pyri | ny or isothiazoly

is is Het ewbctychﬂa;ngmpmw mfm:qﬂd:tylyua&mlmltanﬂmmcb thoripdis lunsubstiwedwbst i t ut ed
pyrroI|d| ns tituted pi I di razi ne which i unsubstltuted
b7 Subst 1 sty ot Bt BpreReRs oz dfkr Ak BGraT: BNt ietitazy i <

et hyl SUbSimﬁl@tcﬁdyéNot frhbﬁéte{ogwb)ar@mé&édqmra tﬂer@owgfdoﬁﬁﬂﬁamaf nitfogkf)i | dazol e.
In addition, R2. nmay be nethyl propyl substituted with a het eroaryl In

addi tion t%Il’féwn@gxygamslﬁxmnl@dof\un@ltbsaturﬁétr@temyyk a@rpmh@fr, @w@llxctne R2' may

al so be 2 DOX sbstltut vmthahet
he:terocyclgm ) 136 pre‘{d@ e Bﬁ%z prrazo&ﬁxé\ﬁ - ROA0 POPY %hcé‘%n preferably

R andiR' moephohid) dumah&wxoraaﬁ)ha?nd pipaneinegmd tithianet ro. 25 In anot her
preferred embodi ment, when R2 is furanyl, preferably R is hydrogen,
methyl, R' is nmethyl, and R2 is hydrogen or nitro.

The term “halogen™ means flourine, chlorine, bromine or iodine.

The term ““amino” means an unsubstituted amine group or an amine substituted by

20  one or more substituents selected from alkyl, aryl, acyl, alkylsulfonyl or arylsulfony),

The term ““alkenyl’” means a straight or branched chain hydrocarbon group of 2 to 5

carbon atoms having at least one double bond.

[ ]
wh

The term “alkynyl” means a straigﬁt or branched chain hydrocarbon group of 2 to 5

‘.\./ i

carbon atoms having at least one triple bond.

In formula I above, preferably, Rl and R" are independently hydrogen, methyl or
ethyl, which are unsubstituted or substituted by lower alkoxy, preferably methoxy or ethoxy.
30  Most preferably, at least one of R' and R' is lower alkyl, most preferably unsubstituted

methyl.

Preferably, when R is lower alkoxy, it is methoxy or ethoxy, most preferably
methoxy. Preferably, when R? is lower alkyl, it is methyl or ethyl, which is unsubstituted or

35  substituted by one or more of lower alkoxy or halogen. Most preferred when R” is lower



I n anot her preferred enbodi ment, when R2' is imdazolyl which is
unsubstituted or substituted with |ower alkyl, preferably, nethyl,
preferably R is methyl R' is nethyl and 30 R2 is hydrogen, Ri{i6204ano,
hal ogen oWORMpRY. | n anot her preferred enbodi nent, when Frepesishigazol yl,
preferably R and R are both nmethyl and R 2 is hydrogen or nitro. 4 WO :
01/46178 21 June 2004 PCT/EP0O0O/ 13026 5 In another preferred enbodi nent,
when R2' is pyrazolyl which is unsubstituted or substituted with | ower

al kyl, spr edikyladib ynetrsl, WHich ip ufdubstabied oRdubsimdteRRby nidtRodyO R Bl 8 préfeblyR2 i S
- hydrogen, nitro _or halogen. In another preferred enbodi ment, when R ™ is
pyri ndi ny| be haiealkyl suchas flugremethyli s 10 nethyl and R is hydrogen or nitro.
I n anot her preferred enbodi nent, when R2. is isothiazole, preferably R and
Rl is nmethyl and R2 is hydrogen or nitro. 15 In another preferred

embodi ment, WheWhERRT ds imyeroal, itiisyrefersblethésphbnyl, fuldhyl, smidayslyiogideh gr et hyl ,
R' is hydro%eTP. net hyl . or %fthoiwrret hyl, .and R2 is_hydrogen, nitro, cyano,
hal ogen, t¥TPF SHW%%FH‘%“F“ Wb 1ok plkyl thigzebtl rarazehd péuchag vBHBEHRIES AT |~ when

R "' i siopi pebitdhid With#6edrania® b nRd; thi 20 both nmethyl and R2 is
hydr ogen. | n anot hér prérfe r’ggnle%n{) d?)rl}eﬁrl?%h,ﬁa é’n R2 is norpholinyl,

preferably RE is hydrogen, nethyl, preferably R. is nmethyl, hydrogen or
met hoxynmet hyl , d 1S, hydrqgen, nitrq, cyano, hal ogen, nethyl,
Whep ﬁgné%‘ﬁ!}%s?y%@gﬂws RFrRrA V“&%@F‘&PPB@%&’HQW%‘%“W% R is

trifluoronethyl’
ethoxy subsiroliding inkiybsBtufe AR oip@aziflOVRICR FisBhstflied &7 Abdtivuéd
heteroaryl and nore preferably imdazolyl, preferably Rl and R* are
bot h net hywitialesveralkylglower aloxBor catt@xyonpounds of formula | are prepared as
f ol O\éB. The starting material, a conpound of fornula 4 can be prepared
according to

When R is ethyl substituted with heteroaryl, preferably the heteroaryl is imidazole.
In addition, R* may be methyl or propyl substituted with a heteroaryl.

In addition to ethoxy substituted with a heteroaryl or heterocycle, R* may also be

20  methoxy or propoxy substituted with a heteroaryl or heterocycle.

In a preferred embodiment, when R? is thiophenyl, preferably R' and R" are both

methy} and R? is hydrogen or nitro.

25 In another preferred embodiment, when R” is furanyl, preferably R is hydrogen,

methyl, R' is methyl, and R? is hydrogen or nitro.

In another preferred embodiment, when R” is imidazolyl which is unsubstituted or
- substituted with lower alkyl, preferably, methyl, preferably R is methyl R' is methyl and

30 Ris hydrogen, nitro, cyano, halogen or methoxy.

In another preferred embodiment, when R” is thiazolyl, preferably R! andR" are

both methyl and R? is hydrogen or nitro.



Scheme 1 5 21 June 2004 WD 01/46178 SCHEMEI 1 5 PCT/ EPOO/ 13026 When R2 is
het erocycl e or heteroaryl and R is | ower alkyl, corrpound 4 c

prepared accordi ng to Schene 1. 10 A conpound of formla V\g]g%F%O%
represent‘é’c’lgll“?)‘r7 , is prepared by known nethods (Myer, PMT’E?WIM ur ba,

J.F.; Rapoport, H J. Org. Ch em 1986, 51, 5106.), and 1is al kylated by

‘ known nmet hods (NaH and al kyl iodide in N, N dinethylformarnide (DWMF) or
tetrahydrofuran at 0C to about 25C) to give a corresponding conpound of
formil # 3. Al tIBanethenmerymedambadanensWharR bis Pywapll Blichis Unssbigiel orct hy |

carbonate r il ysto i in
v, oy raati g FRE 0B S hrebilig ity oo € R 2 SOu el s

conpound of? if hydrugen, Bitowr hlleghed with a heteroaryl substituted

trial kyl stannane, in a solvent such as toluene or THE in the presence of a

base, such as triethylarnine, 20 catalyzed by a palladiumcatal yst, such as

tetrakis(triph | rﬁm:tﬁ to

reflux to affoﬁg%&gorré@gﬁf}n mé’ihg%{r%%ngiostpfygmdg éi@f&Hﬁ@Rchfndiﬁglsng

het er or y| meth aMdRI 19 Wy@ioesn adnittone 2004 PCT/ EPOO 13026 5 Alternatively, a

conmpound of forrmula 3 is reacted with imdazole or substituted i m dazole,

in the presence of cesiumcarbonate, 1,10-phenanthroline and '

di benzyl i den ea(lﬁfaﬁ&ﬁer ﬁ&&ﬁé&’&%dﬁﬂent%ﬁ&ﬁﬁ% {sisdikibdi4! %&éﬁﬁl@@ angkiqpat e
benzene conplex, i.n a solvent such as xylene, at a tenperature of 110-125C

t o af f or d methyl and R%is hydrogen or nitro.

o

15 In another preferrcd embodiment, whén R? is pyrrolidinyl, preferably, R' is
hydrogen or methyl, R" is hydrogen, methy! or methoxymethyl, and R? is hydrogen, nitro,

_cyano, halogen, trifluoromethyl, or methoxy.

In another preferred embodiment, when R” is piperidinyl, preferably R'andR" are
20  both methyl and R?is hydrogen.

In another preferred embodiment, when R? is morpholinyl, preferably R' is
hydrogen, methyl, preferably R"" is methyl, hydrogen or methoxymethyl, and R? is

hydrogen, nitro, cyano, halogen, methyl, trifluoromethyl, or methoxy.

25
) In another preferred embodiment, when RY is ethoxy substituted by a heteroaryl or a
heterocycle, preferably a heteroaryl and more preferably imidazolyl, preferably R'andR"
are both methyl and R? is nitro.
30 The compounds of formula I are prepared as follows.

The starting material, a compound of formula 4 can be prepared according to

Scheme 1



correspondi ng conpound of fornula 4 with R2 being the imdazolyl with the
nitrogen 1o attached at the indole ring, as described in Ki yog{% gbd
Marcoux, J-F.; Buchwald, S. L. Tetrahedron letters, 1999, 40 §200%hen
R2 is a W@ereay&lic am ne such as pyrrolidinyl or norpholpdivEpes@se2g0nmpound
of formula 4 can be prepared froma conpound of formula 3 using Buchwald 15
reaction. [Wlfe, J. P.; Buchwald, S. L. J. Org. Chem 1997, 62, 6066.] A
conmpound of formula 3 is reacted with a heterocyclic am ne, such as
pyrrolidine, in the presence of sodBOQHEME hut oxi de,

2, 2" - bi s(di phenyl phosphi no)-1,1'- binaphthyl and 1S-crown-6, catalyzed by
tris(di benzylideneacetone) dipalladium(0) in a solvent such as

t et rahydr of ur an, aper at ure of 650 to af foed_a_conpound of
formula 4. 20 Wen rimdi nyI Mwund of fd A\is prepared
by the foll ow A con prmula 3 i 9 ol with

n-butyllithium at -7§C i n\ tetrahydrofuran i L | owed By tr| aI yl borate. The
resul ting product is“then treated with3 25 a ueous,ma{hanol tB" give a
conpound of formula 5. A corrpound of formula 5 i&Ceaéted with

br omopyri mi di ne, tetrakis(triphenyl phosphine) pal¥adium (0) in the
presence of a base such as sodium carbonate in di/oxane at {a tenperature of
100- 110 C to give a conpound of fornula 30 witfh R being pyrimdinyl.
Wen R - is ethoxy substituted heterocyclfe or #Aeteroaryl, ch as

2-im dazol -1-yl - ethoxy, conpound of fg | 2 4 can be prepared by the

foll ow ng sequence: 7 WO 01/46178 21 PCT/ EPO 5 A conpound
of formula 5 is reacted with hydrogep oxide to

gi Ve conpound 6. Treatnent of conpnd 6 (2-pyydroxyetyl ) i mi dazol ,
tri phenyl phosphine and diethyl azodi car‘boxyIthe results 'Q a 'reonpound of
formula 4 wwth R' being 2-imdazol -1-yl-ethoxy.

When R? is heterocycle or heteroaryl and R' is lower alkyl, compound 4 can be

prepared according to Scheme 1.

10 A compound of formula 2, wherein X represents Br or [, is prepared by known
methods (Moyer, M. P.; Shiurba, 1.F,; Rapoport, H. J. Org. Chem. 1986, 51, 5106.), and
is alkylated by known methods (NaH and alkyl iodide in N,N-c_limethylfonnanﬁde (DME)
or tetrahydrofuran at 0°C to about ?.5°C) to give a corresponding compound of formula 3.
Alternatively, alkylation can be carried out using dimethyl carbonate and a base (such as

15  KyCOs) or a catalyst (such as TBAB) in DMF, by heating the reaction mixture to reflux
(greater than 90°C).

- A compound of formula 3 is reacted with a heteroaryl substituted trialkylstannane,
in a solvent such as toluene or THF in the presence of a base, such as triethylamine,
20  catalyzed by a palladium catalyst, such as tetrakis(triphenylphosphine) paliadium (0) at a
temperature of 50°C to reflux to afford a corresponding compound of formula 4 with R*

being heteroaryl.



SCHEME 2 10 A conpound with fornula. .1 nmay be prepared according to Schene
2, provided. . that when R2 and R are substituents which react with acid
chl ori de?’%ﬁ#ﬁﬂ as, for exanple, alkyl anmine, such substitueftJyng2004
protecte B conventional protecting group. 15 A conpd&TERSIIE6 Ul a 4
is reacted with oxalyl chloride in a solvent such as diethyl ether or

di chl oronethane at a tenperature of fromOC to 25Cto forma

correspondi ng conpound of fornmula 7. s 5 10 WD 01/46178 21 June 2004

PCT/ EP&Q | 3026 Adtesnaipyslyaé compewndfi fanmula 3 is eegeted il imidazoleprsybsiquied

or 2 Oyt ARG AR, [ phoifegiegy o comoun

pr epar ed presenceé o such as

tri et hyl aditmzylidendacetone] ity fedty cppe(l) eifedradnsthanesatfonse berzend o 25C. The
resultant product is then treated wth an acid, such as p-_to] uenesulfonic

acid or hyarpax By 2 eolmtaquPSd(Yéf@Fv%tr&te@a%t%%0%&%3%&10@@% de, net hanol
.or THE at c%ﬁ?l{;?ﬂﬁfn%tdéhﬁpoﬁﬁd 6PforhtaBPGith g?f&rim ﬁe‘%ﬁda%élﬁ?ﬂrﬂh'&% fiegRaund of

formula 1. pré&tecting group was utilized during the reaction of 7 and
8, it 10s rammcheddit thatintdle singpasrdesarthieddgn Kiyduod 2. kiewmoux J-F.hBwhwaldSCHEME 3 H

15 R2 R2 errlahedron letrers, 1999, 40, 2657.

When R” is a heterocyclic amine such as pyrrolidinyl or morpholinyl, a

compound of formula 4 can bé prepared from a compound of formula 3 using Buchwald
J 15  reaction. [Wolfe, J. P.; Buchwald, S. L. J. Org. Chem. 1997, 62, 6066.] A compound of
formula 3 is reacted with a heterocyclic amine, such as pyrrolidine, in the presence of
sodium t-butoxide, 2,2’-bis(diphenylphosphino)-1,1’-binaphthyl and 18-crown-6,
catal yzed by tris(dibenzylideneacetone) dipalladium (0} in a solvent such as
tetrahydrofuran, at a temperature of 25°C to 65°C to afford a compound of formula 4.
20

When R? is pyrimidinyl, 2 compound of formula 4 is prepared by the following

sequence:
A compound of formula 3 is reacted with n-butyllithium at -78°C in

tetrahydrofuran followed by trialkylborate. The resulting product is then treated with

25  aqueous methanol to give a compound of formula 5.

A compound of formula 5 is reacted with bromopyrimidine,
tetrakis(triphenylphosphine) palladium (0) in the presence of a base such as sodium
- carbonate in dioxane at a temperature of 100°-110° C to give a compound of formula 4

30 with R* being pyrimidinyl.

When R” is ethoxy substituted heterocycle or heteroaryl, such as 2-imidazol-1-yl-

ethoxy, compound of formula 4 can be prepared by the following sequence:



Rl RL. 19 RP WD 01/46178 5 21 June 2004 PCT/ EPOQ 13026 As set forth in
Schene 3, a conpound of formula 4 is reacted wth nethyl oxal %l chl ori de
in a solvent, such as diethyl ether or dichloronethane or wt

sol vent, WO @/M46178nperature of 0C to 25C to form a' conpoundpofabarme 9. 10
A conpound of fornula 9 is reacted with sodi um hypophosphite hydrate,

- catalyzed by palladiumon charcoal in a solvent such as di oxane at a
tenperature of 100C to 110C to afford a conpound of fornmula 10. 15 A
conpoursd of f or Auloenpbiind 6f forraclaeds véactedantioRy iyt xiisignd sodiine a
,correspond‘] cg 8n*Found of for :B-” a 11. A -conpound of fornula 12 is reacted
with met hyRYSXERS fo gIKE eomprund/d. L regimpatef compaund §avith H2ryl et her or

di chl orone t 0 25Cto
forma corr?)oun eg}! ]m&ﬁ}g tr%?%@&ﬁl?&ol 83%3@‘1 or rfﬁégrq glastgféesgg len with a
conmpound otonhpnumd lof fardula witk R°pbaisgRémidaizon]l yasoxguch as pot assi um
t-butoxide, in a solvent such as tetrahydrofuran at a tenperature of 0OCto
25C. The resulting product is then treated with an acid, such as 25

hydrochloric acid to give a com@gHamMed fornmula 1. 10 WO (O 146178 SCHEME 4
5 21 June 2004 PCT/EPQQ 13026

Q 0
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10
A compound with formula.1 may be prepared according to Scheme 2, provided . .
that when R? and R are substituents which react with acid chlorides, such as, for
example, alkyl amine, such substituent is protected with a conventional proteciing group.
15 |

A compound of formula 4 is reacted with oxalyl chloride in a solvent such as
diethyl ether or dichloromethane at a température of from 0°C to 25°C to form a

corresponding compound of formula 7.



- 15 As set forth in Schenme 4, a conpound with formula 3 is reacted with
oxalyl <chloride in a solvent such as diethyl ether or nethylene chloride,
at a tenperature of OC to 25C to afford a conpound of fornul & {ue29¢ A
conpound POERI a 14 is reacted with a conpound. of for mecrBraon3dee
presence of a base, such as triethylamne in nethylene chloride at a
~tenperature between O0C and 25C. The resultant product is then treated with
an acid, such as p- toluenesulfonic acid or hydrochloric acid in a sol vent
such as3net hyl ene chloride, 15 nethanol or THE at a tenperature of 25C to

65C to forma c f .1 C ound w fo la 15 is
reacted with a %g?@r{%@rn §I0fg%é{51w ?hstrggté{ Fﬁ%fﬁ?&?%ﬁ@@mafﬂgaiaﬁwa aci d
such as 2- comipburid/(Ua5 At No. 5j030/6@aRer Ddongpouhll gfd@ﬂfeﬁ Ibs/tiaiomx theth&dsoaz ol e,
thlophene-%-boronlc ggld, in the presence of a base such as 11 WD

(c) 1/ 46178 BEIPTSIFHES 90bRasesueh eptigthyiamge dn dichloremethanens agempyaiugm

.car bonat e, s bye i l; .

tetrakis(t P?%h%h?ﬁ%ﬁ%‘é%ﬁn@?g ljggﬂagg?r&%&?&lﬂ%?g&?? ?’?‘ ial‘)]ear(flzc{ﬂslugl’éﬁse%fcet one)
di pal | adi unelgéjesulfamc acid of phtcidodhadd it Dbalesne suches b ylend éhlorde, '

tetrahydrofuran, . or,. gi.oxane, at a t ratyre of 80C to 110C to afford a
conpound wiFH4g} G THE ata T@ippﬁaéux@&ﬁég&g I%r G0 dpMh2 FOFeSPEBHRS GAPHMA T nul a

| into a phemiig eUlf Litblekiin@eo8P LAR LGSR durfng thdRaGRin dretarU, ilY rdrf GRRMENt
with a suitable base in a known manner. Suitable salts are those derved
not only f @eb¥s pranigsiicontthedssknomarindheaarpl e, sodi um  potassi um or cal ci um
salts, but also fromorgani c bases such as et hyl enedi am ne,

monoet hanol am ne or di et hanol am ne. The conversion of a basic conpound of
‘3f._o,} mula | 15 into a pharmaceuti cal sgHemEgpt abl e salt can be carried out by
treatment with a suitable acid in a known manner. Suitable salts are those
derived not only frominorgani c acidsQ
hydr obr om des, phosphates or sul phate

exanpl e, aceta jtrates, fung
- ———
- '{ e
4 RY

15 1



met hansul phonat es or p-tol uenesul phonates. 20 The antiproliferatiave
activity of the conpounds of the invention is denonstrated below These
effects '%@12:{6?75[ hat the compounds of the present invention &F&ma3@dul in
treati ng can , in particular solid tunors such as breast PEREPO®IIO6
tunors. 25 The epithelial breast carcinoma cell |ine (NVDAMB-435) was
purchased from ATCC (Anerican Type Cell Culture Collection) and was grown
in cultgre medi um as recomended by ATCC. For analysis of the effect of
vari ous“conpounds of formula | on the gromh of these cells, the cells
were plated at a concentration of 1500 cells/well in a 96 well tissue
culture plate ("test plate"). The day after the cells were plated, the 30
conpounds to be Aseget farthcinBehemel8 ssaimpind of &eHIADMEQe{dédreith yhetisyllokaii de)

to yield 10mM st ock sol pytiqn.,. Each co und s diluted in H2Oto 1nM
and was ad%&?rﬁgln?ﬁ(ﬁﬁ?qtc%g aﬁgﬁefhé'FF e‘f‘Pﬁﬁ?ﬁ?‘Hﬁcﬁ SFf vathogt qlyenteai er

pl ate cont aémpdrgturesti 070 th@5YE €4 e a ddnitRund BNERRLIAS.1 on of 40M  The
compounds were then serially diluted in mediumin the "master plate". The

di | ut ed®conpound(s) were then transferred to test plates containing. 35
cells. A row of yehi " relscells" receiyed DVSQ The fipal
concentration of® ﬁ@@é@dfﬁ 2%&"7‘@3 %?rfﬁ%%d ‘536&0 IUWE%PE%E@}@&DNBO in
each wel | wamlyded by palladityth opnehircohl ig a asldedtisOfh ad diSxdMeat 8 t caipl yzed as
descri bed ﬁﬁbpﬁg MLT (3-&4-5 met hyl thiazol e-2-yl)-2,5- diphenyl
tetrazoliu i B °Ciip pord agomponnd pf {gsmuladifed t o each wel | to yield a
final concentration of Im-/M. The plate was 10 then incubated at 37C for
2.1/2 -'"3 hours. The MIT- containing nmediumwas then renoved and 501 of
100% etihanol was estopmintiof faatulad is et wisohmmonhen hj@oRREaS sivEhe |
absor bences were then read usjng an_automated plate reader (Bio-tek

i cropl ateCPE%F(?B?‘}’F‘gC?@E%“d P'é""ﬁ%tlléul ated using the Reed and Minsch
equation, see Am J. Hygiene Vol. 27 pgs. 493-497,1938. 15

A compound of formula 12 is reacted with methyl oxalyl ¢hloride in a solvent,
such as diethyl ether or dichloromethane or without a solvent, at a temperature of 0°C to

20 25°C to form a compound of formula 13.

A compound of formula 11 is reacted with a compound of formula 13 in the
presence of a base, such as potassium t-butoxide, in a solvent such as tetrahydrofuran at a

temperature of 0°C to 25°C. The resulting product is then treated with an acid, such as

[
W

hydrochloric acid to give a compound of formula 1.

10



The results of the foregoing in vitro experinents are set forth in Table |
bel ow. 13 5 WD 01/46178 TABLE | 21 June 2004  PCTI EP00/ 1302G

Exanpl eR R'R2R 'ics 0 (.M 12dCH3CH3NO2 CN-0. 002 12hCH3HNO2- 2biusg200dN
12e CH3HFCRQOI6E781 2f CH3HCI CN-<0 . 003 12 o CH3CH2OCH3 NCO2 EiSE/Br@wisazs

14f CH3CH3Br N 0. 005 - 14aCH3CH3OCH3 C N-0, 04 14hCH3CH3CF3 ON-0. 08 1CH3

CH3H DN- 0. 06 15CH3CH3CN-- <0.01 CN 121CH3CH3H/ IN 0.23 - 12aCH3CH3NO2 O
N-<0. 01

SCHEME 4

5
As set forth in Scheme 4, a compound with formula 3 is reacted with oxalyl
chloride in a solvent such as diethyl ether or methylene chloride. at a temperature of 0°C
) to 25°C to afford a compound of formula 14.

A compound of formula 14 is reacted with a compound of formula 8 in the
presence of a base, such as triethylamine in methylene chloride at a temperature Eetwcen
~0°C and 25°C. The resultant product is then treated with an acid, such as p-
toluenesulfonic acid or hydrochloric acid in a solvent such as methylene chloride,

15 methanol or THF at a temperature of 25°C to 65°C to form a compound of formula 15.
A compound with a formula 15 is reacted with a heteroaryl substituted

trialkylstannane or boronic acid such as 2-(tributylstannyl) thiophene, or 2-

(tributylstannyl) thioazole, thiophene-3-boronic acid, in the presence of a base such as

11



11CH3CH3HO. 02 13CH3CH3CNO N-0. 004 14aCH3CH3OCH3 O - 0.02 VN 14bCH3CH3F/\
0.03 o N 14 WO 01/46178 21 June 2004 PCT/EPOQ | 3026 14cCH3CH3CI/0.002 O

N 14d p;&l_{gos O N-- 14eCH3CH3CF3 / \0.05 O N 12bCH3CH3EHBEe 26 o N-
12cHCHBHOU.a]8-§ ) 3CH3CH3HO. 04 5CH3CH3HsO0. 04 2; CH3CH3HO. 02PCI/ERDEBS . 03 \ 0

0 2hCH3CH3NC20. 01

5  triethylamine or sodium carbonate, catalyzed by a palladium catalyst such as
tetrakis(triphenylphosphine) paliadium (0), or tri(dibenzylideneacetone) dipaliadium (0),
in a solvent such as toluene, acetonitrile, tetrahydrofuran, or dioxane, at a temperature of

80°C to 110°C to afford a compound with formula 1.

10 The conversion of an acidic compound of formula I into 2 pharmaceutically
acceptable salt can be carried out by treatment with a suitable base in 2 known manner.
Suitable salts are those derived not only from inorganic bases, for example, sodium,
potassium or calcium salts, but also from organic bases such as ethylenediamine,
monocethanolamine or diethanolamine. The conversion of a basic compound of formula I

) 15  nto a pharmaceutically acceptable salt can be carried out by treatment with a suitable

acid in 2 known manner. Suitable salts are those derived not only from inorganic acids,
for example, hydrochlorides, hydrobromides, phosphates or sulphates, but also from
organic acids, _for example, acetates, citrates, fumarates, tarirates, maleates,

methansulphonates or tholuenesulphonatcSA

20 ,

The antiproliferatiave activity of the compounds of the invention is demonstrated
below. These effects indicate that the compounds of the present invention are useful in
treating cancer, in particular solid tumors such as breast and colon tumors.

25 The epithelial breast carcinoma cell line (MDAMB-435) was purchased from
,‘ ATCC (American Type Cell Culture Collection) and was grown in culture medium as

recommended by ATCC. For analysis of the effect of various compounds of formula I on
the growth of these cells, the cells were plated at a concentration of 1500 cells/well in a
96 well tissue culture plate (“test plate™). The day after the cells were plated, the

30 compounds to be analyzed were dissolved in 100% DMSO (dimethyl sulfoxide) to yield
at 10mM stock solution. Each compound was diluted in H,O to 1mM and was added to
triplicate wells in the first row of a 96 well master plate containing medium to yield a
final concentration of 40uM. The compounds were then serially diluted in medium in the
“master plate”. The diluted éompound(s) were then transferred to test plates containing

35 cells. Arow of vehicle “control cells” received DMSO. The final concentration of



4aCH3CH3Hcl 0. 024 s 2cCH3CH3NO2CNO. 03 N CH3 4bCH3CH3HCNO. 06 N CH- 3
4cCH3CH3NO2CNO. 02 s 4dCH3CH3NO20. 02 6CH3CH3NO2s0. 04 1CH3CH3NO20. 005 N CH3

15 WO Ol/c‘éﬁé?’gﬂgé June 2004  PCT/ EP00/ 13026 2aCH3CH3HO. 05 CRiBJune 2004
2bCH3CH3 . N | CH3 2dCH3CH3NO®2~~ 0.12 C . PCT/EP00/13026

s DMSOin each well was 0.1%. 5 days post drug addition, the plate was analyzed as
described below. '

MTT (3-(4-5 methyl thiazole-2-yl)-2,5-diphenyl tetrazolium bromide; thiazolyl
blue) was added to each well to yield a final concentration of Img/mi. The plate was
10 then incubated at 37°C for 2 1/2 - 3 hours. The MTT- containing medium was then
removed and 50pl of 100% ethanol was added to each well to dissolve the formazan. The
absorbences were then read using an automated plate reader (Bio-tek microplate reader).

ICsgs were calculated using the Reed and Munsch equation, see Am. J. Hygiene Vol. 27
gs. 493-497,1938.

The results of the foregoing in virro experiments are set forth in Table I below.



N \cm CH ;! vy 2eCH3CH3H \>-0.08 N H 20CH, CH3NO-2 .CNO.04 N H 2f CH3CH,
NO2CkO .02 N H 7CH3CH3HN----\0.06 { _N 8aCH3CH3NG3M 0. 03 9CH3CH3OCH30. 06

( N 10aCH3CH3BrN \ 0. 025 ~N- 10bCH3CH; CNM 0. 03 ~N-  8bCH3CH3NCZH&ne 2004
WO 01/46178 . PCT/EPO0/13026

3
TABLE]
Example | p! RrRY R? rRY ICso (UM)
12h CH; H - NO» C 0.002
12e CH; H F C 0.003
12f CH; H Cl C <0.003
‘:j:".f) 12¢g CH; CH,OCH; | NOy C 0.02
14f CH; CH; ' Br C 0.005
14g CH; CH; OCH; C 0.04
14h CH:, CH; CF; C 0.08
12] CH, CH; H C 0.06
15 CH; CH; CN C . <0.01
121 CH; CH; H <:> 0.23
T '.\:J
’ 12a CH3 CH3 NOg 0/ \ <(0.01
N_
n_/
i1 CH, CH, H 7Y 0.02
_ _ ./
13 CH; CH; CN O/ \ 0.004
N_
S
14a CH; _ CH; OCH; 0/ \N 0.02
| N/ '
14b CH; CH; F O/ \ 0.03
. N—
\—/

14



0.25 \ N 8cCH3CH3NO20. 02 8dCH3CH3H~N N 0.03 - SeCH3CH3Br0. 025
2j CH3CH3NO2NONO. 2 CH3 16 21 June 2004 WD 01/ 46178 PCT/ PP00/ 13026
2kCHSCHSHN%B 0.25 N-N CH3 21CH3CH3Br N- NO. 07 CH3 17CH3CH3NOR2N - 21 Jumedgo4

onCH3CH3NYB Y43 7)1 2nCH3CHRHN: 0. 04 18CHBCH3NCR/ ~ ~~~ 0. 05 PRT/EFOMECHS HCN
0.08 N
14¢ CH, CH;, cl I\ 0.002
__/
14d CH, CH, Br <\ 0.003
\_/
lde CH; CH; CF; T\ 0.03
_ \_/
12b CH; CH; CH; N <0.01
N_
\_/
12¢ H CH; H 2 0.07
N__-.
, __/
3 CH; CH; H N\ 0.04
N 5 CH, CH; H /j\ 0.04
o S,z
Zg CH3 CH3 H / \ 0.02
| {3
2i H CH; H 3 0.03
| {3~
2h CH; CH; NO, R 0.01
{3
4a CH3 CH3 H EN 0.024
| A\
S>—
2% CH; CH; NO, N A 0.03
2 B
Lo
CH3
N 4b CH; CH; H N 0.06
S | AN
EN\%
CH3
4c CH; CH; NO, [N 0.02
- | \
S>—
4d CH; CH; NO- R 0.02
{3
6 [ 'CH; CH; NO, /j\ 0.04
_ {0
1 CH, CH; NO, N 0.005
: _ 1
C,;r
CH,




12i HCH3HCN-. 08 0 14i CH3CH3d 0. 01 12nTCH3CH3OCH2F0. 17 N-- 12nCH3HF0. 012 0
120CH3HH/\ 0. 037 o N 16CH3CH3CH3OCH/ 1.18 0 N- 12kCH3CH3H/ -\3.41 N . .. _
H3C-N 5 I.n_an alternative enbodi ment, the present invention i 2 §medlfed to
phar mace WP 8Y#617% onposi ti ons conprising at | east -one conpaamkrob/foes mul a |

or a pharmaceutically acceptable salt thereof.

2004 PCT/ EPOQ' 13026 5 These pharnaceuti cal conpositions can be
admnistered-orally, for exanple, in_ the formof tablets,
dragees, |Rard or 56Bs gel dt€H; capsylHs, sol fity-ogs, enul[so.08s or
suspensi fns. They|can al sq be adm ni stered relbj y, forj exanple,
formof guppositofies. Injparticuldr, however, 't he conpgunds of t
i nventio ogrp S CH,
: 2 3 CH; OCH; N7 0.06
I
S
CH,
2d CH; CH; NO: N 0.12
- 1 \
(-
\CHZCH‘.,
12 CH; CH; H EN 0.08
>
N
2 N s , N
8 20 CH; CH; NOs [ \>___ 0.04
N
H
2f CH; CH; NO, N\ 0.02
i
‘ H
7 CH; CH; H N=N\ 0.06
Sy N—
8a CH; CH; NO, N=\ 0.03
o N—
9 CH; CH; OCH; N=\ 0.06
o N—
10a CH; CH; Br p'i/'\/N__ 0.025
i0b CH; CH; CN N'/’\N_ 0.03
% ~/
- 8b CH; CH; NO- CH, 0.25
NFN
‘ Sy
| 8 CH; CH; NO; f\ 0.02
'--..NI
8d CH; CH; H == 0.03
‘--..N’
8e CH; CH; Br f\ 0.025
*--..NI
2j CH; CH; NO; M\ 0.2
Nepy
\
CH,
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In an alternative embodiment, the present invention is directed to pharmaceutical

compositions comprising at least one compound of formula I or a pharmaceutically

acceptable salt thereof.
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PCT/ EPOO/ 13026 wherein R and R ' are independently are independently

hydr ogen or | ower alkyl, [|ower alkenyl or |lower alkynyl; 10 R2 is

hydr ogen, _nitro, cyano, hal ogen, lower alkyl, lower alkenyl, #ofies2004

al kynyl, WOUMAIE alkoxy: and R is a heterobaryl’, heter ocBEVEPO0ES02G|
substituted with a heteroaryl, or ethoxy substituted with a heteroaryl or
het erocycl e; or a pharmaceutically acceptable salt thereof, 15 b) reacting
a conpound of formula 11 (schene 3) A with a conpound of formula 13 (schene

3) 0 Gwe 19 Wlhesepbamsaceyuticalgrmposisipns canchey sdpampstesghaally. fpes*empiRin and R
O LnaePeRAgtih b Ahfd, BYSEEAOEN hkolHA0EN N o ARRAILY Lptgubter & keny!

or | ower “hitro, | kyl ,

| ower al keﬁmhlsrd@wﬁusgals&)myﬂ‘hey &in dlm/bstrada{uiﬁ@msed r&ﬂﬁll}R'for éxarripld) ¢ theoar yI
het erocycl e, et hyl stituted with a heteroaryl, or 10 ethoxy substltut ed
with a het B}r@acrfyppms“ﬁ@% 8 pgicalar, fowgvaske camBernds gf the PAREBPIABLIOTSHE t

ther eof , ogih IABHLAGrRaERMRBYIEh, 9bs A 1 ORAPIGHReddn STer e 1 R
o A Al

and R' are 1 ndependent y are I ndepénden rogen or ovver I ower
al kenylo or | ower alkynyl; R2 is hydr ogen, n| t r o, cyano, hal ogen, | ovver
alkyl, Tower al Jfgen zharmlaggl.\ﬁxrcal comp%m}/nons & the present %vfé;?t’.% Comp%smﬂ compounds
of formula I, prodrugs of such compounds, or the salts thereof, may be manufactured in a
manner that is known in the art, e.g. by means of conventional mixing, encapsulating,
dissolving, granulating, emulsifying, entrapping, dragee-making, or lyophilizing
processes. These pharmaceutical preparations can be formulated with therapeutically
inert, inorganic or organic carriers. Lactose, corn starch or derivatives thereof, talc, steric
acid or its salts can be used as such carriers for tablets, coated tablets, dragees and hard
.gelatin capsules. Suitable carriers for soft gelatin capsules include vegetable oils, waxes
and fats. Depending on the nature of the active substance, no carriers are generally
20 required in the case of soft gelatin capsules. Suitable carriers for the manufacture of
solutions and syrups are water, polyols, saccharose, invert sugar and glucose. Suitable
carriers for injection are water, alcohols, polyols, glycerine, vegetable oils, phospholipids

and surfactants. Suitable carriers for suppositories are natural or hardened oils, waxes,

fats and semi-liquid polyols.

v The pharmaceutical preparations can also contain preserving agents, solubilizing

- agents, stabilizing agents, wetting agents, emulsifying agénts. sweetening agents,
coloring agents, flavoring agents, salts for varying the osmotic pressure, buffers, coating

“agents or antioxidants. . They can also contain other therapeutically valuable substances,

30 including additional active ingredients other than those of formula I.-
As mentioned above, the present invention concerns also a process for the

preparation of compounds of Formula I comprising

a) reacting a compound of formula 7 (scheme 2)

18



R2 is a heteroaryl, heterocycle, ethyl substituted with a heteroaryl, or

20 ethoxy substituted with a heteroaryl or heterocycle; or a _

phar maceutical ly acceptable salt thereof, and X is Br or |, ¢ {4eg004

het er oar YWO8L#d78 t ut ed tri al kyl stannane or boronic acid i pcrhepepizsence of
a base catalyzed by a palladiumcatalyst. 25 As nentioned above, the
conpounds of the present invention are useful in the treatnent or control
of cell proliferative disorders, in particular oncol ogi cal disorders.

These conpounds and fornul ati ons contai ni@g s@ d conpounds are particularly
useful in the treatnent or control g <t unors, such as, for exanple,
breast and col on tunors. 20 WO 01/ 46 Jurfd 2004 PCT/ EPOO/ 13026 5
Accordi ngly, the present invention es the use of the above conpounds
for the preparation of nedi cangp¥S~&spécially for the treatnent eor
control of cell proliferative disorders, gen particular oncol ogi cal

di sordérs, e.g. for the treatnent or cdntrol of solid tunors, such as, for
exanpl e, breast and colon tunors. 10 A therapeutically effective amunt of
a conpound in accor dandt agampoupd of farmylar (seiemeBns an anount of conpound
that is effective to prevent, alleviate or aneliorate synptons of disease
or prolong the survival of the subject being trgated. Determ nation of a
therapeutically effective anmount is within tBetskill in the art. 15 The
therapeutically effective anmount o Gf a‘conmpound according to this
invention can vary within wide |irg wi Nt.HBEe adj usted to the

i ndi vidual requirenents in each g ar case. In general, in the case
of oral or parenteral administpgatiof toNadult humans wei ghing

approxi mately 70 Kg, a daily dosage og aBout 10 ng to about 10,000 ny,
pr'eferably from about 200 ng to about "1, 000 ng, shoul d be appropriate,

| t hough the 20 i nL§ may b ded when ingicated. Th i
Soshoe ban' e SHHPRTE BhER" AR SR G e e B R ou e . o
parenteral adm ni stratijg@er dikenPr 188 CHIMARL; aS

10 R’ ' is hydrogen, nitro, cyano, halogen, lower alkyl, lower alkenyl, lower
alkynyl, or lower alkoxy; and
R* " is a heteroaryl, heterocycle, ethyl substituted with a heteroaryl, or

ethoxy substituted with a heteroaryl or heterocycle; or

a pharmaceutically acceptable salt thereof,

15 b) reacting a compound of formula 11 (scheme 3)
O
) M
e
1N R

-With a.com-[ﬁound of formula 13 (séhcme 3)

0] O
OMe
AN
N
\
13 =}




continuous infusion. 21 21 June 2004 WO 01/46178 5 Exanpl es PCT/ EP0O0/ 13026
The conpounds of the present invention may be synthesized according to
known techniques, such as, for exanple, the general schenes ?)HWF

above. Th¥ $13%i ng exanples illustrate preferred met hodRCHER00/13026

synt hesi zi ng the conpounds and fornul ations 10 of the present invention.
Exanple | 3-j 1-Met hyl - 6-(3-net hyl -3H i m dazol - 4-yl

)-1Hindol -3-yl)-4-(1-methyl -6-nitro-1H indo |-3-yl)-pyrrol e-2,5-dione 15
a) 6- Brfonoi ndol whareio R4 agd RS 3urd indpendenthy @p dndeperaicoy biydrggenmr Mpyerralkybl P. ;
Shiurba, 7.F.; Rapoporgt, H. J. .O.Q. m ,1986, 51, 5106.) was added in
smal | portions over 3010%%31{%13[50"51??"?%@”9’&3pensi on of sodium hydride (2.96
g, 61.7 nmmol, ®0%in rsheddken?nitdo, kyandhalobl; 16W&0alkyTLibwat allényl, Fowér | Ng was
continued for another 30 mn. | odonethane 4.5 mM, 71.6 mol) was added
dropwi se. After 20 |h, alk@ykioxiayres alkgsy;#8dred into ice-water and extracted

with ether (3 x200 ). . ol rgﬂn' 1 e d wth
brine and dri edR(l\/gSO.t .ahcé\?%ﬁ fé{%}{s%gg% 1 éggtz)sﬁ\}ﬁet%‘?‘g“aﬁgﬁg r?éﬁgpggraphy

of thetwresi due over silédthexygmbstitued vdthhekaseaghyeheterocycle; or

6- br ono- 1| - met hyl - 1H i ndol 10.8.9, 97% . .25 b) A solution of

6- br omo- | - met hyqPhaﬁ‘Pﬁ‘ieH'é‘@ﬁé(“%‘@Pth’g,salZ@efFoﬁﬂml ) in toluene was degassed by
bubbl ing argon through,the solution for 10-20 min. Et3N (8.2 nL, 59

mol ), tetrakis (triphenyl phosphi ne)palladium (0) (681 ng, 0.59 nmol) and

1- methyl-5- (tribugyl pyl)im K... sRfepstad, T.; Benneche,
T.; Undheim, K Aé%/é‘g%ﬂgfnxcé@%&ﬁgﬁng%%gsfhfmff .6 g, 3.2 mol) in
toluene (30 30 nL) were added and the njxture was heated to 120C for 18 h
until Pd black appeared. The mixture wgs cooled, filtered through a pad of_

silica gel and the pad was washed weH =p Et OAc. The filtrate was
~ evapor at ed and chr omat ogr aphy

15 wherein R! and RY are independently are independently hydrogen or lower alkyl,
lower alkenyl or lower alkynyl;
R* 1s hydrogen, nitro, cyano, halogen, lower alkyl, lower alkenyl, lower
alkynyl, or lower alkoxy; and
R” is a heteroaryl, heterocycle, ethyl substituted with a heteroaryl, or
20 ethoxy substituted with a heteroaryl or heterocycle; or
a pharmaceutically acceptable salt théreof,
and X is Bror I,

_ with a heteroaryl substituted trialkylstannane or boronic acid in the presence of a

base catalyzed by a palladium catalyst.

25
| As mentioned above, the compounds of the present invention are useful in the
treatment or control of cell proliferative disorders, in particular oncological disorders.
These compounds and formulations containing said compounds are particularly useful in

the treatment or control of solid tumors, such as, for example, breast and colon tumors.



of the residue over silica gel using 0.5-1% nmethanol in Et OAc gave

1-methyl -6- (3-nethyl-3H imdazol-4-yl)-1Hindole (5.21 g, 849% a n off
white crystalline 35 solid. )2 WO 01746178 21 June 2004  PCY 026 5
c) 1- et WP net hyl - 3H-i mi dazol -4-yl )-1Hindol e (5.0 REIEPIOI3M6DI ) was
di ssolved in CH2C12 (25 nL) (dried under 3A nol ecul ar sieves) at 0C. A
~solution of oxalyl chloride in CH2C12 (2 M 23.7 nL, 47.4 mmol) was added
dropwi se over 10 min. The mixture was stirred at OC for 2.5 h and

evapor &t ediccordingly, the present inyentigd gewprises theeussoifitie aboye ¢ompanrtsifaethei xt ur e

was stirr . 30 i h i | ow sol i il of f,

washed w terapssn b Ropdfahen® el kiR KPR Sienbrol BReearb SRR 1 1

| H i ndol - Jisdrdeas éh ipaitidilar andologital divoedeyd, @S farthbyueiaehl 6rdoieol At 0BdYg, 22.5

mml) and CH 202 (200 nL.) were added to the yellow solid at OC. Et3N

(dried ovelmMSRm. funhasorFxamplg.dusast aud eplopjumors.118. 6 nmol ) was added

dropwi se over 10 mn., and the orange-red m xture 15 was stirred at room

tenperature overnight. The m xture was diluted with CHCI 3 and washed with

aqueou® Na2CCB.A Theeapgguendlyficayrer amasnt lofie kompbumtined covdbiice vatiOihs The ‘

conbi ned argani c extracts werg washed twt'h Pfj’l ne, dried ](KZCCB and

evapor at ed"VHRONMERSEN ARount of compownd thakis gifegiie tp prayeny glleYis Ofer e added.

The mi xt urfndi@satd SphREmalof BREA6r bRSlordkhe shRAYVA BPHRGubflbd BHifrdiidd) CHCI 3 20

and washed wi th aqueous Na2CG3. he aqueous | ayer was back extracted with

CHC13. THeetemmhitinadbi@rthempatisally eifecti vaemountis vgthimiterskil intbe amd dri ed

(K2C®B). The m xture was passed through a pad of silica gel (10 x 10 cn

and the pad was washed with 10% nmet hanol | Et OAc . Evaporation of the

conbi ngd il t rEdeaBedpaiRichifpeFédiie aRloRHUSd088cedT Ao} BBNE @k dddding to this

Crystal lization of the product 25 from EtOH /CHCI 3 gave ]

3-[ | - met hylPY@uiEes cag vany|widpp widellhmgp aad yil) be adipstedies the individual requirements

_ _2 ;] yl L; 3;}8 ii‘r! gg%l{]%;lrﬁgﬂgp dak@ 1al éé"nkﬁﬂ% ﬂ%c%ge) &ycfrﬁpéﬁfa?en%érgf éﬁ?{%n&g‘a@cﬁ] 9 addiy % as
' humans weighing approximately 70 Kg, a daily dosage of about 10 mg to about 10,000

mg, preferably from about 200 mg to about 1,000 mg, should be appropriate, although the
20 upper limit may be exceeded when indicated. The daily dosage can be administered as a
single dose or in divided doses, or for parenteral administration, it may be given as

continuous infusion.



Exanple 2 30 In a manner simlar to that described in Exanple 1, the

foll ow ng conpounds were prepared. The starting materials were prepared in
a manner anal ogous to that described in I(a) and 1(b). a) 21June2004

3- (1- Met W@ oI/MiTadol - 3-yl ) - 4-[ 1- et hyl - 6- (3- net hyl - 3H i nipdampoodsags ) - | H-
35 indol -3-yl)pyrrole -2,5-dione (391 ng, 45% was prepared as an orange
solid 23 21 June 2004 WO 01/46178 PCT/ EPOQ 13026 5 using

1- net hyl - 6- (3-net hyl - 3Hi mi dazol -4-yl)-1Hindole (422 ng, 2 mmol) and

1-net hyl -3-indol eacetimdic acid i Spg ___@M ester hydrochl oride (530 ng, 2
mmol). b)

3-(6- Met hoxy- I-rreth | -1 Hindol-3-yl)-4-]1-nethyl -6- (3 metth 3H i m dazol - 4-
10 yl) -1 Hi ndoil: QWF‘PBW(W the. PZCSSUHPB%‘O(‘WYrﬁ SYE thegizgdh accFdpS oo a dar k

brown sol 'tééhHighgsg Eﬂth”ﬁt mflerégﬁlg tHﬁLgﬁ’elrzp 3hd s PSS cgla'%lvé Fht fd]ﬁi)wlﬁcr ( 316 ny,

1.5 nmmol) 1--methy oxy-I'Hin acetimdic act

| sopropyl eeshgles 1llmydatoqakdferrecthacthddlﬁforrgyntﬂesﬁmgtbb ):omﬁz&ur@s and formulatxons

3-[1- I\/Eth math I Himdazol-2-yl)-1Hindol-3-yl]-4-(1-nethyl-6-nitr
o- 1H!¥nd ‘@Féﬁfs)e'bﬁh"?’ YNy 5.dione (1.08 g, 34% was prepared as an orange

solid from6-(1- rrethyl-ll—l-lmdazol “Frafiple 1- met hyl - 1H-i ndol e and
2-(1-methyl-6- nitro-1Hindol -3-yl)acetimdic acid isopropyl ester

hydr ochl oBtldéviethgl-G)(3-anqthyl¢3H-inidarolt4-yh)-AHdiadol- 3-31IyA-(L-methyh@etitra-1j-
-4-(1-nethyl -G6-njtro- Lndol -3- yl)pyrrole-2,5-dione (155 ng, 38% was
pr epar ed %Y%PYTPL‘EF%% 9% i i da. zol - 2- yl)-1-methyl -1 Hindole (185 ny,
0.82 mmol) and 2-(1-nethyl -6-nitro-IH indol-3- yl)aceti mdic acid

i sopropyl ester hydrochloride (256 0.82 mml ). 25

3-{ 6- @(1H Rhi dagdbromajndole 1Rk $yB-1 rpMOHdm@gccg}ﬁgtcoadlpgl cwyr,MH?q ndol - 3-°

1 an%/[];?l- e- 2, 53giu99§ Kﬁﬁ{z{&po&%] 3. @ﬁe‘?ypqggﬁ S5 7. %@%eﬁmgrﬂa]}'s' ng

[ 1- (2-tri met byitiink v 30erhincs wrsetdy kyspbidisrofdadiam Rydrde-(286ignéhl7e (200 ny,
61 mol) and 1-nethyl - 3-indol eacetlmd c acid |§opropyl ester
d

rochl ori de @89l ag% 1"@‘18%&1914}64‘)15?% %/a‘tﬂs HELES WA EtRYeS09% HCl

y
1-
6-
0.
h
in refluxing EQfother 30 min. Todomethane (4.5 ml, 71.6 mmol) was added dropwise. After

y
n

20 1h, the mixture was poured into ice-water and extracted with ether (3 x 200 mL).
The combined organic extracts were washed with brine and dried (MgSO.).
Evaporation of the solvents and chromatography of the residue over silica gel

using hexane gave 6-bromo-1-methyl-1H-indole (10.8 g, 97%).

. :25‘ b) A solution of 6-bromo-1-methyl-1H-indole (6.2 g, 29.5 mmol) in toluene was
n y degassed by bubbling argon through the solution for 10-20 min. EN (8.2 mL, 59
mmol), tetrakis(triphenylphosphine)palladium (0} (681 mg, 0.59 mmeo!) and 1-
methyl-5-(tributylstannyl)imidazole (Gaare, K.; Repstad, T.; Benneche, T;
_ Undheim, K. Acta Chem. Scan.: 1993, 47, 57._) (11.6 g _3 1__.2 mmol) in tol_uene (3()
30 mL) were added and the mixture was heated to 120°C for 18 h until Pd black
appeared. The mixture was cooled, filtered through a pad of silica gel and the pad
was washed well with EtOAc. The filtrate was evaporated and chromatography
of the residue over silica gel using 0.5-1% methanol in EtOAc gave l-methyl-6-
(3-methyl-3H-imidazol-4-yl)-1H-indole (5.21 g, 84%) as an off white crystalline
35 solid.

27



0 f
[6- (3H I m dazol -4-yl)-1-nethyl-IHindol-3-yl]-1-(1-methyl-6-nitro-|Hindo

% Vg 2. 5-dione hydrochl oride (45ny, 18% was pre é]‘rm%’g;fgodm

(3
_y|
hyl -
(2-trinethyl silanyl-ethoxynmethyl)-3Him dazol 4-yl]-1Hindole (160 ng,
mmol ) and 2-(1-methyl -6-nitro-lHindol-3-yl)acetimdic acid isopropyl
01/46178 21 June 2004 PCT/ EPQO/ 13026_5 ester hydr.ochl or| de (156 ny,

e oo
5 mdl) ol | olwddethyl-SymethaksHdmidazldyyDobmdols (3. af334maed) weoH, )
(

6- Fur an- 2-yl °C
-met hyl -1 Hind (?hgs\?l cid)mEE{ 9#9? Hﬂ‘l) (fhil—f élof3‘§ {ﬂ Ieﬁy}arraevesg a,t50 di one (51 ny,
27% was preparefthutésh armx@twaﬂg@n@qh ICHAC3 (20vI623. 0 el -42-4/nloly®adydded O
1Hindole (100 ny, 0.5 mmol). and 1-methyl-3- indoleacetimdie acid
i sopropyl est eﬁlmﬁyéfﬁ@(‘,’?ﬂ Bt Thezuixhirg Wapstmsedahd)§ fop3.S h and evaporated.
3-(6-Furan-2-yl | - nj , ; | - 3-
yl)pyrrole - 5E (lill gﬁ%%&ﬁd&&g@ %‘ﬁ%éé’sl %’?"%‘%ﬁ? gﬁiﬁéinﬁaﬁlrm‘;ag Birkéd o 99
6-f ur an- 2-yl -I -yt HPe 1edidfe yadldod selid 100 filgredhff; washéd wizheéther and dried

Ty kel B30 g 2 Wi B0 6 ol £ SBa SRS
3- (6- Furan- 2-yl by Q\é!erhibrbé}ﬁ&lide:;(‘?)(@o,éz(s%b[)‘lﬁh@%ﬂ)?ﬁbh&)%grﬁ di one

i
was prepared frorr‘:gg)t/ furan-2-yl - A -LH i ndol e and 2,2-di et hyl
20 propionyl) - laﬁldeddmthe:’{cw\}’a@iai ate°gi @tsl\b.@r@dIOS'QDIRDT)Wle@BlaBSICWMﬂﬁ;jﬂ oride

fol | owed byd nrreh
12 Net nyt -6 (Bmb S P b oy o 1RR81- abd e cpmner g i« o
= J Hipwdol - 3- yl WRY §rfddat ro%r@reﬂipéfaasfemerampeurr@dnmnﬁw% diluted with CHCl;
1 ‘met hyl - 6- (2- met hyl - 2H 25 pyrazol - 3- yl “9'H -indol e and
2- (1- et hyl - 6- nind-washed withiguenny Nege@s. i hiredaqueaus layeriveashagl prtraciadayith
hydrochl ori de. o
3-(1- Met hyl - | H#%Igoi e sombined preani extragts cvre washed with brine, dned 64003 1 i ndo
|- 3-yl] pyr r ol eardl &ragbrard. Mﬁﬁ-lpﬁ@pﬁt)’:‘ﬂidf cfoam:ntrated HCI (37%, 10 mL) were
1- met hyl - 6- (2- met hyl - 2H pyr azol -3

added. The mixture was heated at reflux for 2h, then cooled, diluted with CHCI;

3
3-
| -

1-
6-
0.
24 WO
0.
3-

20 and washed with aqueous Na>COs;. The aqueous layer was back extracted with
CHCI;. The combined organic extracts were washed with brine and dried
(K5COs). The mixture was passed through a pad of silica gel (10 x 10 ¢cm) and
the pad was washed with 10% methanol/EtOAc. Evaporation of the combined
filtrates gave the crude product as an orange solid. Cryétallization of the product
25 _ from EtOH /CHCI; gave 3-[1-methyl-6-(3-methyi-3H-imidazol-4-yl)-1H-indol-
. ‘ 3-y1]-4-(1-methyl-6-nitro-1H-indol-3-yl)pyrrole-2,5-dione (5.65 g, 49%) as an

orange solid.

Example 2
30  In a manner similar to that described in Example I, the following compounds were
prepared. The starting materials were prepared in a manner analogous to that described

in 1(a) and 1(b).

a) 3—(1-Methyl-1H—inddl-3-yl)—4-[1-méthyl-ﬁ-(3—methyl-3H—_imidazol-4-yl)-1H-
35 indol-3-yllpyrrole-2,5-dione (391 mg, 45%) was prepared as an orange solid



30 yl)-1Hindole and 2-(1-nethyl- | Hindol-3-yl)acetimdic acid isopropyl
ester hydrochloride. 1) 3-(6-Brono-I-nethyl- |Hindol-3-yl )-4-}
1- met hyl - 6- ( 2- et hyl - 2H pyrazol - 3-yl)- 1Hindol -3-yl ] pyrrol e 2blwed{¥he was
pr epar ed WOAH4§17 et hyl - 6- (2- met hyl - 2H 25 WO 01/ 46178 21 JupeT/EO0013026
PCTI EPOO/ 13026 5 pyrazol -3-yl)-1Hindol e and
2-(6-bronmo-1-nethyl-1Hindol-3-yl) acetimdic acid isopropyl ester
- hydrochloride. m 3-(6-1sothiazol -5-

yl -1 - e hyl - 1H- usigpl-nigehyli-6-3-radthpied Hyinidazol-4-4yl)- 1 Hindolo{423-my,| 2 @yol)ehd- 2,
5-di one was prefargg {zéol‘m?gffi sothjazql -5- yl-l-methy]-1Hindole and 10
2- (1- et hyl - 6- ni T Tftpgraceimidic apid isoprapykestedydtqchlionds Sy30 mg; 2y
hydr ochl ori de. ol).
3-(6-1sothiazol -5-yl-1-methyl-IHindol-3-yl)-4-(1-nethyl-IHindol-3-yl)-
pyrrol e- 2,5-dione was prepared from 6-isothiazol-5-yl-1- methyl-1Hindol e
ﬁ;g ] (2) c ﬁ |1 or l?igte hy}i-@—wﬂoqgﬂl-m%thﬁ)l H%%Sgll-ﬁpyﬂl—ﬁ[l-%%{h?ll-%-s(g Pnrnggyiléﬁ—%}n%azo]-fl-
3-[ 6- (#g+ | m dazah-1B-ildl-3LyNEyrPolé-2|s-Hions o1s Bz Yl 19 YwhslpBBArBY hs S amiktyrewh H i ndo
| -3- yl)-pyrrole-2, 5-dione was prepared from
1- et hyl - 6- [ | - (Rlidusing d Hpetbyl-6ots-methyl-3H-imidazol-4-yl)-1H-indole (316 mg, 1.5
et hoxymet hyl ) -1 1] m ol,- 2- > | ndoj.e.a e .o
o (- mothy! - 6. Arpiel PEERL ekl AR SRR 5-vcerimidic i fropispyhgstr
hydrochl ori de fioldrauhdidey44iemEol.6@imhel. usi ng 20 aqueous hydrochloric acid
I n ethanol. Exanple 3

3-(l-Methyl-1Hindol-3-yl)-4-(l-nethyl-6-thiophen-2-yl-IHindol-3-yl)pyrrol

e-2,5 i gne 25 p Uty i L1 imidarnl vl Eoindal 2 (1. Enitro.

3 (b bome1- ot RO MR GRS, Bt-imidagol- 2 yp A indol-31]-4 41 methyl-Gnito

¥ :—I?:% rr (r)ﬂl_ ;a- 2, 5-H§[j—:1'jnt?l-tasytl}pyfpm$ﬂfdiane&xm% 64%) &ib@&rcﬂlﬁslgrcggsaﬁ(dgﬁg(bgolﬁm d (r) y005
was et [ eny| phos ne) pal | adi um mg, O.

ot ), 25 (& RO SRR - BN s L ngols A5 A TS

triethyl amne (fiddHindol-3-yl)acetimidic acid isopropy! ester hydrochloride.

20 d) 3-[6-(1-Ethyl-1H-imidazol-2-y1)-1H-indol-3-yl}-4-(1-methyl-6-nitro-1H-indol-3-
yDpyrrole-2,5-dione (155 mg, 38%) was prepared using 6-(1-ethyl-1H-imidazol-
2-yl)-1-methyl-1H-indole (185 mg, 0.82 mmol} and 2-(1-methyl —6-nitro-1H-

indol-3-yljacetimidic acid isopropyl ester hydrochloride (256 mg, 0.82 mmol).

25  e) 3-[6-(1H-Imidazol-2-y1)-1-methyl-1H-indol-3-yl}-4-(1-methyl-1H-indol-3-
yl)pyrrole-2,5-dione (37 mg, 14%) was prepared as an orange solid using 1-methyi-
6-[1-(2-trimethylsilanyl-ethox ymethyl)-1H-imidazol-2-yl]-1H-indole (200 mg, 0.61
mmol) and 1-methyl-3-indoleacetimidic acid isopropy! ester hydrochioride (162 mg,
.61 mmol) followed by deprotection using 20% HCl in refluxing EtOH. -

30

f) 3-[6-(3H-Imidazol-4-yl)-1-methyl-1H-indol-3-y1]4-(1-methyl-6-nitro-1H-indol-
3-yl)pyrrole-2,5-dione hydrochloride (45mg, 18%) was prepared from 1-methyl-
6-[3-(2-trimethylsilanyl-ethoxymethyl)-3H-imidazol-4-yl}-1H-indole (160 mg,
0.49 mmol) and 2-(1-methyl ~6-nitro-1H-indol-3-yi)acetimidic acid isopropyl

24



30 0.70 mml ). The m xture was heated under reflex for 3 days and cooled to
room tenperature. Evaporation of the solvents and chromat ography of the
crude product over silica gel using 30% Et OAc i n hexane gave2 June 2004

3- (1- net mnqlﬁl‘{%dm - 3- . CT/EP00/13026
yl)-4-(1-met hyl - 6-thi ophen-2-yl -1Hindol -3-yl)-pyrrol e-2,5-dione (72 ny,
66% . 35 26 WO 01/46178 5 21 June 2004 PCT/EPOQ 13026 Exanple 4 In a

manner simlar to that described in Exanple 3, the foll ow ng conmpounds were
prepar&d. a) ester hydrochloride (156 mg, 0.5 mmol) followed by deprotection using 20%HCI

3-(1- Met hyl -1 H.i ndol - 3- -4- (1-nmet hyl - 6-t hi azol -2-yl -1 Hindol -3-yl)pyrrole
- 10 2,5-di one'} “ﬁﬂ'g% " was prepared from
3-(6-brono-1-nethyl-1Hindol-3-yl)

4-(1-nethyl -1 Hindoi - 3-yi)-pyrrol e-2, 5-di one_ (108 rTﬂ-I .0.25 nmol ) and 2-

(tri but yl € anny+tFiran2oild-mathpl- B-indpl 378)-fibinethyy IH-indol-3-ylpyrrole-2,5-

3-(1-Methyl -1 Hjindok; 3- 4= 1- | -6-(]1- VAR t @ dazal-12- AH 15
i ndol -3-yl) -p Hrg:ﬁé{ T%b%ﬁbiﬁ%}f’%g%n% ,as %é%%n%%&%ruéé)dgde@r??G%h 15—“%%‘}/& ono- |
met hylplH- i ndol1#Bimdble-(404 trelr@5 hiythol) Bnd DahedthB-3yinyipleacaingdR, doidlisoprepy1120 nma,
0.28 mol ) and 1-net hyl - Ztcﬁ;ﬂri butyl st.aannyl )i m dazole (0.8 nL, containing
50% 1- met hyl - iesterBysPElofdafiEGin & 0.43mmoat erfield, P. C.; Mahon, M F. J.
Organonetal lic. Chem 1989, 365, 61.) 20 c)

3-(1-Methyl-6-nitro-1Hindol - 3-yl)-4-(1-net hyl -6-thiazol - 2-yl - 1Hi ndol - 3-

yl ) pyrrol é)2, 5-3di6cRaar-21ylrigmetR$h4 Hiiadol 3-d par(dndthygre-8it(c  Haddolt 3-net hyl - | H-

i ndol -3-yl)-4-(L-nmethyl-6-nitro-|1H|ndol -3-vyl r.role-2, 5-di one ny,
016 il ) anberepETS Sinns KT mr L Wros et NS by L BRI
’ ' 15 indole (100 mg, 0.5 mmol) and 2-(1-methyl-6-nitro-1H-indol-3-yl}acetimidic acid

isopropyl ester hydrochloride (117 mg, 0.38 mmol).

i) 3-(6-Furan-2-yl-1-methyl-1H-indol-3-yl)-4-(1H-indol-3-yl)pyrrole-2,5-dione was
prepared from 6-furan-2-yl-1-methyl-1H-indole and 2-[1-(2,2-dimethyl-
20 propionyl)-1H-indol-3-yl]acetimidic acid isopropy! ester hydrochloride followed
by deprotection with NaOMe in methanol.

N 3-[1-Methyl-6-(2-me£hy1~2H—pyrazol-3-y1)-1H—indol-3—yl]-4-(1-methyl-6-nitro-
1H-indol-3-yl)pyrrole-2,5-dione was prepared from 1-methyl-6-(2-methyl-2H-
25 . pyrazol-3-yl)-1H-indole and 2-(1-methyl-6-nitro-1H-indol-3-yl)acetimidic acid
isopropyl ester hydrochloride.

k) 3-(1-Methyl- 1H-indol-3-y})-4-1-methyl-6-(2-methyl-2H-pyrazol-3-yl)-1H-indol-
- 3-ylipyrrole-2,5-dione was prepared from 1-mcthyl—é-(’_?.;methy}—2H-pyrazol-3-
30 yl)-1H-indole and 2-(1-methyl-1H-indol-3-yl)acetimidic acid isopropy! ester
hydrochloride. '

b 3-(6-Bromo-1-methyl-1H-indol-3-yl)-4-[ 1 -methyl-6-(2-methyl-2H-pyrazol-3-y)-
1H-indol-3-yl]pyrrole-2,5-dione was prepared from 1-methyl-6-(2-methyl-2H-

[
v



d)

3-(1-Methyl -6-nitro-1 Hindol-3-yl)-4-(1-nmethyl -6-thi ophen-2-yl-1Hindol -3-y
|)- pyrrole-2 5-dione (180 ng, 37% was prepared from 3-( 21 June 2004

6-i odo- | WRPMN™ 1 i ndol -3-yl)-4-(1-nmethyl-6-nitro -1 H PORGPeGBEPE

| )pyrrole-2,5-dione (525 ng, 1 nmol) and 2-(tributyl stannyl)thi ophene
(0.98 nL, 3.09 nmol). Exanple 5 3-(1-Methyl-IHindol-3-yl)-4-(1-nethyl-6-
t hi ophen-3-yl -1 Hindol -3-yl)pyrrole-2,5- dione 27 WO 01/46178 21 rune 2004
PCT/ EP®0/ 13026pFazeleopl)idbindokind @-(Gabromghl -methyl-dH-indole3-yl )acetimidic acid
3-(6-brono-1-net hyl i H- | nd&o-ﬁ@[ilg% -

(1- met hyl - | H- i RABTOPELSSFSr AWproshlenise.s yi one (160 ng, 0.37 mol) in di oxane
(15 nlL) for 10 mn. Tetrakis(triphenyl phosphine)palladium (0) (8.5 Na2C33
(0.37 nL, 2M were added. The mixture was refluxed for 2 h and nore 10

t et r aki s( Wi ph&§-issmuezehidridiipatth del Hrmdol-03y)p0l-mgthyb6-aitrorbidtipdokds added.

Ref | uxi ' 24 h. The ni , | . t ed.
Chr omat ogr aphy DTGy 0l S e e FPmp HafindBio i PRl TFRRER A Gave
3- (1-10et h yl - 3-(Hrietdel-mey 1H-#dél-3-yRbdithide abidiieapneiit &t hyddochiviiadol - 3- yI

) pyrrole-2,5 - dione (117 ny, 72% . 15 Exanple 6 In a manner simlar to
that described in Exanple 5, 3-(1-nethyl-6-nitro-IHindol- '

3-yl)-4-(1- met byt 1644 hen-3=1- 1k 1 ndal .30 %l ol-e- 2 5-di . (11nyg,
1% wad pr epar Sa P e AN i AR A Bt 35 Blifone
4- (1- et hyl - 6- Bbtdione whseparaiidrond 63isgthipyol5oll-d~rRethyld] Mreiofel4hd 290 -m&hHO nmol )
and t hi ophene-iiﬁbocli?ryrg acid. (49 ng, 0.38 nmmol). Exanple 7
3- (6- | mi dazol - HHyndel=3pd}-Acrtimigic ard diopseny] gster hydroghlomda. - | 1
ingdol 18-yl )pyrrole-2,5- 25 dione -
o) 3-{6-(1H-Imidazol-2-yl)-1-methyl-1H-indol-3-y1]-4-(1-methyl-6-nitro-1H-indol-3-
- yh-pyrmrole-2, 5-dione was prepared from 1-methyl-6-[1-(2-trimethylsilanyl-
ethox ymethyl)-1H-imidazol-2-yl}-1H-indole and 2-(1-methy!-6-nitro-1H-indol-3-

yl)-acetimidic acid isopropyl ester hydrochloride followed by deprotection using

20 aqueous hydrochloric acid in ethanol.

Example 3
3-(1-Methyl-1H-indol-3-yl}-4-(1-methyl-6-thiophen-2-yl-1H-indol-3-yl)pyrrole-2,5
dione

25

To a solution of 3-(6-bromo-1-methyl-1H-indol-3-yl)-4-(1-methyl-1H-indol-3-
yDpyrrole-2,5-dione as prepared in Example 2 (108 mg, 0.25 minol) in dry THF(S
mL) was added tetrakis(triphenylphosphine)palladium (0) (6 mg, 0.005 mmol), 2-
(tributylstannyl) thiophene {(0.12 mL, 0.375 mmol) and triethylamine (0.10 mL,
30 0.70 mmol). The mixture was heated under reflux for 3 days and cooled to room
temnperature. Evaporation of the solvents and chromatography of the crude
product over silica gel using 30% EtOAc in hexane gave 3-(1-methyl-1H-indol-3-

yh)-4-(1-methyl-6-thiophen-2-yl-1H-indol-3-yl)-pyrrole-2,5-dione (72 mg, 66%).



a) An oven-dried re-seal able Schlenk tube was flushed with argon and
charged with copper(l) trifluoronethanesul fonate benzene con‘gl ex (1.39 g,
2.76 mol ), 1,10- phenanthroline (5.69.g, 31.6 mol) , d 1 June 2004

i benzyl i o¥Q@¥d@fbne (740 ny, 3.16 mmol) 30 and cesi um car raTEMA30 g, 30. 7
mml ). Imdazole (3.23 g, 44.8 mmol ), 6-iodo- 1-nethyl-1Hindole (8.13g,
31.6 mol ) and xylene (16 nL) were added and the tube was purged with
argon. The tube was seal ed and heated with stirring at 160C for 18 h. The
m xture; was cool ed to roomtenperature @agnglagti ti oned between CH2CI 2 (35
m.) and saturated aqueous NHLC| (5nl). e organic layer 35 was

separ at ed dna@ menehesimper 19 thatidescribed emExaraple Sq thsi fellewing sefrpaurdsaysied over 28
21 June 2004 V\Dcpl/ 46178 PCTI EPOO 13026 5 MgSO4 , filtered and _
concent r at d4°PHe crude concentrate was filtered though a pad of silica
gel and evaporated. Purification by HPL afforded 6- i m dazol-1-yl-
1-methyl -1Hindole as a brown oil (3.1 g, .50%. ef . Ki i .. A : Marcoux,
TE el o SEMeinstot-nelson-t-L ety doiazet S ShaBuniSEs Vhe s

-l -yl -lg et hyl - b B4 d3 AFBG Hbmsal |-PH-ifkb1F-yl)- (100
) (clﬁ?ied e dé%%ﬁ@‘dﬁl‘%@%”iag?re% Wit YR 16RE 3 BMhy - THL iR I or i de
in CH2C12 (2 M-(BmdhyilH-iniohdayl))pymade-adddidnaiflofwmgs 8. 2pvmemolangi2n. The

m xture was stirred at 0C for 1. an orated. Ether (100 nlL) was
added to 15 the LEB‘I“WE‘%"B@?‘I}I?@Z‘%H@&TE’?U'% fﬂoi)rure was stirred for 30 mn,
the resulting yellow solid was filtered off, washed with ether and dried
under vacuumfor 30 mn. 1- Methyl-3-indoleacetimdic acid i sgyg)r f}gyl ester

hydr ochl or bile (3-(b5-Mgth@et Hrinslo}-3-yAhé-[ Crmethd-6-(L2wethiyl- 1 Hygrdazeld t he

yellow solid at, Et3N _(driced over 3 I j ). L) was
ad%led & opwi se H@&-S?Q-Wﬁe—#ﬁécgg ca@'&é‘-l?’ég%d’? %Hi%rr%d %Igs%gﬁl(@ggﬁtat room
t enper at ure ovepgitghl H-ihbe-IyRialemeas]-UH-ini e B-vi)pfirol&BSctiode (120Gngil) and
washed with aqueous Na2CO 3 (2 x 200 nlL). The aqueogu | ayer was bj%%k
‘extracted with @2Boupol)enddmethyl-2ri{abeiy “ﬁ%’dmi‘)‘a@z&gﬁ @%&‘?—r gqiaining oL

1-methyl-imidazole) (Molloy, K. C.; Waterfield, P. C.; Mahon, M. F. J.
Organometallic. Chem. 1989, 365, 61.)
20 ‘

c) 3-(1-Methyl-6-nitro-1H-indol-3-yl)-4-(1-methyl-6-thiazol-2-yl-1H-indol-3-
yl)pyrrole-?.,S;dione (21 mg, 23%) was prepared from 3-(6-iodo-1-methyl-1H-
indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)pyrrole-2,5-dione (100 mg, 0.19
mmol) and 2-(tributylstannyl)thicazole (0.107 mL).

2
Ln

) d) 3-(1-Methyl-6-nitro-1H-indol-3-yl)-4-( 1-methyl-6-thiophen-2-yl-1H-indol-3-y1)-
pyrrole-2,5-dione (180 mg, 37%) was preparecl' from 3-(6-iodo-1-methyl-1H-
indol-3-yl)-4-(1-methyl-6-nitro- 1 H-indol-3-yl)pyrrole-2,5-dione (525 mg, 1
mmo!l) and 2-(tributylstannyl)thiophene (0.98 mL, 3.09 mmol).

30
Example §
3-(l-Methyl-1H-indol-3-yl)-4-(1-methyl-6-thiophen-3-yl-1H-indol-3-yl)pyrrole-2,5-

dione



were washed with brine, dried (K- C03) and evaporated. MeOH (100 ni) and
concentrated HCO (37% 10 nL) were added and the m xture was heated at

reflux 2 o) The reaction m xture was cool ed, dilute (ﬁ% ?%94(200
m.) and EYJ&JCW%P%O m ). The m xture was nade ba.si C usi n}cg '1}’8 138503 and

extracted with EtOAc (4 x 200 nmL). The conbi ned organic extracts were
washed with aqueous Na2CO8 (2 x 200 nL ) brine and dried (K2CO338). The

s 8 e S e B ™
od i f
et AT e s Ok Pt 01,

met hyl - | H i ndol mE)\jdr)104m(nl'l‘mklmﬂn-phbhylpimphme)pdﬂ)adltply(0)(( &-mg A omandlb. 0 g,

33% as an or an ol i.d 017461 q/ 26 5
Exanple 8 In a @Pﬁ%%ﬁ’for{‘%aﬁlﬁé%p %{\P By a)?ﬁﬁ%‘}Sﬁ 88%6% ol | owi ng
conpounds were mpf QDBM%% addae. S’A‘h@frﬁktﬂﬂ: \Hﬁtt@ﬂuﬁﬁﬁ’m\/@hﬁn@hﬁﬁ@r ed in a manner
anal ogous to that described in exanp

3-(6- 11 dazol -|tc5rak1|s(tmhcnylphosr9hm¢mlla@uw ) & aﬂ(rap (Pl lnpmod) was 3dded.H- i ndol - 3-y
| |
62i mpé;;& el ylﬁ?ﬁiﬁan;w% s & ?‘{%Pgddfg?ﬁﬂ ﬁggﬁiéﬁpé\g%gcooi %]”%nd gvaporated.

2-(1- et hyl - 6- ncrnro@xdw&rammﬁ&zykxhasswrmma osmgsﬂ)% Et©orrinpykaregaee 3-(1-
hydrochl oride (5.80 a

i mi dazol - 1-yl) - mpﬁwhéﬁrméolgﬂ yLA- %llmﬁ%t’]h%dh‘%ﬂhﬁﬂﬁr}d iniol 3~ q?pyn}cl)&e-?.j-

I ndol - 3-yl) - pyr Jo (23 ng, 5.5% was prepared from
2- (1- net hyl - glghﬁgﬁgﬁﬁ'n??'d zol-1-yl)- 1Hindole (260 ng, 0.87 nmol) and
2-(1- ngg hyl - 6 nltro- |H-|ndol 3-yl)acetimdic acid isopropyl ester

hydrochl oride (271 ng, 0.87 20 mmol) ‘)" l?‘()(l Met hyl - 6-ni tro-1Hindol -3-yl)
-4-(1-met hyl - 6-pyrazol - 1-yl - 1H ndoI

In a manner similar to that described in Example 5, 3-(1-methyl-6-nitro-1H-indol-
3-yl)-4-(1-methyl-6-thiophen-3-yl-1H-indol-3-yl)pyrrole-2,5-dione (11mg, 12%)
was pfcpared from 3-(6-iodo-1-methyl-1H-indol-3-y1)-4-(1-methyl-6-nitro-1H-

20 indol-3-yl)- pyrrole-2,5-d10ne (100 mg, 0.19 mmol) and thiophene-3-boronic acid
(49 mg, 0.38 mmol).

Example 7
3-(6-Imidazol-1-yl-1-methyl-1H-indol-3-yl)-4-(1-methyl-1H-indol-3-yl)pyrrole-2,5-

25 dione

a) An oven-dried re-sealable Schlenk tube was flushed with argon and charged with
copper(l) triifluoromethanesulfonate benzene complex (1.39 g, 2.76 mmol), 1,10-
_ phenanthroline (5.69 g, 31.6 mmol), dibenzylideneacetone (740 mg, 3.16 mmol)
30 and cesium carbonate (10 g, 30.7 mmol). Imidazole (3.23 g, 44.8 mmol), 6-1odo-
1-methyl-1H-indole (8.13g, 31.6 mmol) and xylene (16 mL) were added and the
tube was purged with argon. The tube was sealed and heated with stirring at
160°C for 18 h. The mixture was cooled to room temperature and partitioned
between CH>Cha (35 mL) and saturated aqueous NH,Cl (SmL). The organic layer

35 was separated and washed with brine. Then the organic extract was dried over



yl)pyrrole-2, 5-dione was prepared from 1-nethyl-6-pyrazol-1-yl-1Hindol e
and 2- (1-nethyl-6-nitro-IHindol-3-yl acetimdic acid i soproBH e%&r
hydrochl oride. 25 d) 3-(1-Methyl -1 Hindol-3-yl)-4-(1-nethyl - une

pyrazol - 1WA UABLTBndol - 3-yl ) pyrrol e-2, 5- dione was prepar ed:'rf;mmmozﬁ

1- net hyl - 6- pyrazol -1-yl -1 Hindole and 2-(1-nmethyl-I1H indol-3-yl)acetimdic
acid isopropyl ester hydrochloride. 30 e)

3-(6-Brono-1-net hyl -1 Hindol - 3-yl ) - 4-(1- et hyl - 6- pyrazol -1 -yl -1 Hi ndol -

yl ) pyrrsl e-2, 5- MgS0y, ﬂn&c@mpedre&tfatmmermid&won&mmw ﬁller}éﬂtﬂoulgh andol e

and 2- (6- Brorml-rrethl-ll—l-lndol acetimdic acid isap ester
hydr ochl ori de. B34 9@*% 39’1?%&@80‘@‘@]%%“9“ by HPlCeafferded G‘IP’@%VEF’E)D‘ 13026

3-(6-1mdazol - 14 ly) met hoxy- | - met hyl - | Hi ndol -
-yl)- pyrrole- 2, blg@%ﬂ%ﬁgﬁgghazgl #%? met hyl -1 Hindole (0.90 g,
4.56 mMmol ) was @Ressziy\oed An MarGhiClI-F. (BuMalchr&ch%‘etlrdcbdam 0er., NBHhWAD,

chl or ooxoacet a:’rg é‘_]l 3 n, 14 mmol) was added. Stirring was continued for
2 h at 0C and p thyI chl orooxoacetate (0.4 nL, 4.3 mmol) was added.
After gp additional 2 h, the solvent was renoved. The residual solid was
taken up in ether, filtered and 15 washed well with ether to give crude
methyl (@i m dézotidazol}-yk-1rmaethyl LH-ndokd310g, Siymlgolymldmselveq in GH Q. b)

Crude net hyl IH-|n | 0 9)
-G oxane (100 ETERE badber Mt ik T O A A i g Rl e
reflux 20 condens€H.@R{ B,B33l5 @D)7 iomohayisedded e peyseion st wmﬁlmdﬂed with
argon then Pd/C (140 ng, 10% was added, followed by sodi um hypgﬁhosphlte

hydrate (7.2 gyirgramasstiredenfC fogded k #ndl qyrRetaice. Brisr HOQmE) wabdded &9 | ex

g\é}e rCnl ggt DT €4Sl W I RRR BRSANL hx X W ALBkS 1§ B min, tﬂ'garte?lﬁmqés yclmt\) and
( nmg) were

solid was filtered off, washed with ether and dried under vacunm for 30 min. 1-
Methyl-3-indoleacetimidic acid isopropyl ester hydrochloride (9.6 g, 36 mmol})
and CH,Cl> (200 mL) were added to the yellow solid at 0°C. EtzN (dried over
3A° molecular sieves) (30 mL) was added dropwise over 10 min. The orange-red
20 mixture was stirred at room temperature overnight. The mixture was diluted with
CH;Cl; (300 mL) and washed with aqueous Na;CO;3 (2 x 200 mL). The aqueous
layer was back extracted with CH>Cl, (100mL). The combined organic extracts
were washed with brine, dried (K2CO5;) and evaporated, MeOH (100 mL) and
concentrated HCI (37%, 10 mL) were added and the mixture was heated at reflux

>
n

for 2h. The reaction mixture was cooled, diluted with water (200 ml.) and EtOAc

e

._ (200 mL). The mixture was made basic using solid K2C03 and extracted with
EtOAc (4 x 200 mL). The combined organic extracts were washed with aqueous
NaxCOs3 (2 x 200 mL) brine and dried (K2COs). The mixture was passed through a
pad of silica gel (10 x 10 cm) and the pad was washed with 10% methano! in

30 EtOAc. Evaporation of the combined eluates gave the crude product as an orange
solid. Recrystallization of the crude product using EtOAc, MeOH and CHCl;
gave 3-(6-imidazol-1-yl-1-methy)-1H-indol-3-yl)-4-(1-methyl-1H-indol-3-yl)-
pyrrole-2,5~-dione (5..‘0 g, 33%) as an orange solid.



added. The m xture was refluxed for an additional 5 h, and cool ed. The
solvents 25 were evaporated and the residue was diluted with Et OAc (100
nL). The solution was careful |y washed with aqueous NaHCOB {tRMRed ni).
The conbi wemiMerfaeous | ayers were back extracted wi th Et OAsctZpawidffs M) -
The conbined organic extracts were filtered through a pad of silica gel
and a layer of MaSO4 on the top and the pad was washed wth 10% net hanol
in CH 202. The conbined 30 filtrate were evaporated and chronmat ography of
the resg due o yl-Il-nethyl-I1H -indol ytxﬁ%iggceti c acid nethyl ester (230
ng, 179% . c) (6-Inidazol-1-yl-1-nmethyT-THTndol-3-yl)acetic acid nethyl
ester (230 ng, 0.85 .35 mmol) was suspended in concentrated NHhOH (5 nl)

ina 100 ; Q 46178 PCTI EPOQ /13026 5
stirred in agégﬁ%é%%}agg%%% to‘?]elgg‘%?% 18@5%%$F%;5%6f8 Ve ctoﬁ-gjom'%‘ﬁ?rg gave a
crude pr oprepired Villhecharing nedbsriaiead €rg pagtaesd ian Bhdriet anH6doud 36 Mt desBbedVEOH i n
CH2Cl 2 to. give (6-imdazol-1-yl-I-nmethyl-IHindol -3-yT )acet am de (145 ng,
67% , d) 6INEERBXY-|-methyl-1Hindole (1.0 g, 6.19 nmol) was dissolved in
ether (5 10nm) 10 and cooled to OC. Methyl chlorooxoacetate (1.17 niL, 12.4
mmol ) was added dropwi se. Stirring was continued at OC for 6 h. The m xture
was filter®d antH(6-lraslazd- g 1-maittyh i 8Eindol-B-g1)gd-(Brreetybnitro-1H-indol-3-y1)-

6- met hoxy- 1- et hyl - L b i ndo) - 3 | yoxyl ate (621 ng, 419 . 15 f) A
Sol Uti on of 1 RO PP | 500 R Breined Epfis THidaeo oo ke s 1o

a m xture of netiny 4 vl 41k e Xy o ,
0. 18 ol ) ang e e R G ety

0.18 mol) at BaisyprepYaster hydrbeitlbridem. 3egohdctimafaler 15 nin and the
:’_rf_i)(turg5 was stirred at roomtenperature for 3 h. Concentrated hydrochloric
acid (InmL) was 20 added and the mixture was stirred for 30 min. Then the

mi xture was) n'&d?»_[DRHI@I-GV@T-rhetﬁﬁlUi@fﬁH&MWH&HQOI@@]’]?ﬁﬂeﬂlcmﬁ-h-ﬂﬁl—@fﬁ— (3 x
50 mL). The conbined organic extracts were washed w th aquéous NaHCO3 and
dried (K2003).ndple3-Yi-pymater3Swhane (B3 mge b SdoX wasaurgpared frath Hf1-miethiyb6-(@el  and
the pad was wasfigd iNitifla Y% -y1)-1H-indole (260 mg, 0.87 mmol) and 2-(1-methyl-6-nitro-
1H-indol-3-yl)acetimidic acid isopropy! ester hydrochloride (271 mg, 0.87

20 mmol).

c) 3-(1-Methyl-6-nitro-1H-indol-3-yl)4-( I -methyl-6-pyrazol-1-yl-1H-indol-3-
yl)pymrole-2, 5-dione was prepared from 1-methyl-6-pyrazol-1-yl-1H-indole and 2-

{1-methyl-6-nitro-1H-indol-3-yl)acetimidic acid isopropyl ester hydrochloride.

A
Tl

d) 3-(1-Methyl-1H-indol-3-yl}-4-(1-methyl-6-pyrazol-1-yl-1H-indol-3-yl)pyrrole-2, 5-
' dione was prepared from 1-methyl-6-pyrazol-1-yl-1H-indole and 2-(1-methyl-1H-

indol-3-yl)acetimidic acid isopropyl ester hydrochloride.
30 e) 3—(6-Bromo-15methyl-1H-indol~3—yl)—4-(1-methyl-ﬁ—pyrazo]-l-yi-lH-indol-B-

yhpyrrole-2,5-dione was prepared from 1-methyl-6-pyrazol-1-yl-1H-indole and 2-
(6-bromo-1-methyl-1H-indol-3-yl)acetimidic acid isopropyl ester hydrochloride.

30



McOH in Et OAc. Evaporation of the solvents and chromat ography of the

resi due 25 over silica gel using 70% Et OAc i n hexanes and the t gave
32 ng of ge solid which was then dissolved in 1:1 M 13
(1m) anc}’gﬁo}’%@g with ether (8 mL). The resulting preci BCEAFA0/26

filtered and washed with 1:1 et her/ hexane (8 nL) to give
3-(6-imdazol-1-yi-l-nethyl-IHindol-3-yl)-4-(6-

met hoxy- | - met hyl - | H i ndol - 3-yl )pyrrg! e-2i 5-dione (29 ny, 36% . (RO 28-4240)
30 Fa, MM ; Wnneroski, L.L.; Kr ,9C. A J. Og. Chem 1998, 63,
6053. Exanple 10 32 21 June 2004 WO 01/46178 PCT/ EPO0O/ 13026 5 I n a manner
simlar to that described in Exanple 9 the foll ow ng conpounds were

pr epar ed. 3Todmidanol-1ry)-1nmethyl-3 Hsindol-3-yhr-&-0@medhexy- b-nrethylek Hdnddlagplds t o

t hat describeﬂze%h 9(c) and (d). a)

- 3-(6- BronB¥™® 31'0 %4 i ndol - 3-yl ) - 4- (6-i nmi dazol - 1-yl - | - met hyl - | Hi ndol - 3-
10 y])-pyrrol e-2,5-di one (13 nmg, 19%: prepared from nethyl

(6-brono-I - et hyI 1H i ndol - oxyl ate (43 0.14 mmol ) and
(6-i nmitelazal - | - oilmidagelhyl-1aee 3%&@1 é@%ﬁxg@lzygsﬁ@solmdzg mmol ). b)

pyrrol - 15 GHERG MRy b SRR N
prepared from wai ht}ded(ﬁtmmgmmsboﬁmid&ulfeﬂ}hmrm ar{a)xgblygmhgte (44 my, 0.18

mmol ) and (6-im dazol-1-yl- 1-nethyl-] Hindol= %/ ) -acet am d (t46 ng, 0.18
mol ). Exanpl ecllgrog)@oacetate (0.4 mL, 4.3 mmotl) was added. “After’an additional 2 h

3 (L het byl - | Fediogalyd b (e TRV s Entel B hofler thaasgle 3- 1) pyr o

le 2,5- dione a oven drie flus on and charged
W ih 18-crown- G/agl'ibﬁ viell whb ethemordiye cridé mddiyl (EreibgAol-1 i+ lndmtm'l—aﬂiendolg

40. 46 mol ), i ne ( 5 m, 48.6 mmol), sodiumt-butoxide (5.42 g,
54.7 mmmol), t?B‘s)%) %Fllldséré acetone)di pal l adium (0) (186 ng, 0.20 mmol)

and 2,2'-bis(d|phenylphosphpno)
| b) Crude methyl (6-imidazol-1-yl-1-methyl-1H-indol-3-yl)glyoxylate (1.40 g) in
dioxane (100 mL) in a 250 mL. round bottom flask was fitted with a reflux
20 condenser and a balloon on the top. The system was flushed with argon then
Pd/C (140 mg, 10%) was added, followed by sodium hypophosphite hydrate (7.2
¢)in water (10mL) and the mixture was heated under reflux overnight. More
sodium hypophosphite hydrate (3.0 g) in water (5 mL) and Pd/C (50 mg) were

added. The mixture was refluxed for an additional 5 h, émd cooled. The solvents

b
(%]

were evaporated and the residue was diluted with EtOAc (100 mL). The solution
) was carefully washed with aqueous NaHCOs (2 x 100 mL). The combined
aqueous layers were back extracted with EtOAc (2 x 200 mL). The combined
organic extracts were filtered through a pad of silica gel and a layer of MgSQ, on
. .the top and the pad was washed with 10% methanol in CH;Cl,. The combined
30 - - filtrate were evaporated and chromatography of the residue over silica gel using
1-6 % methanol in CH>Cl; gave (6-imidazol-1-yl-1-methyl-1H-indolyl-3-yl)acetic
acid methyl ester (230 mg, 17%).

c) (G-Mdazo!-l-yl-_l-rﬁethy!-1H-indol-3-yl)acetic acid methyl ester (230 mg, 0.85
35 mmol) was suspended in concentrated NH,OH (5 mL) in a 100 mL. flask and



1, 1- bi naphthyl) (380 ng, 0.61 nrnol). The flask was flushed with argon for
10 mn and dry THE (80 nL) was added. The m xture was stirred at room
tenperature for 5 h, then diluted with ether and washed wth B Jure200fn e

or gani c. . wWO30/MbEger was dried (MgSO4), evaporated and the wrpEops@duct was
purified by chromatography on silica gel using 5-30% ether 1 hexanes to
give 1-nethyl-6- norpholin-4-yl-1Hindole (8.17 g, 94% . [Ref: Wlfe, J.

P.; Buchwald, S. L. J. Og. Chem 1997, 62, 6066.] 33 21 June 2004 WO

01/ 46178 PCT/ EPGGH23 225 sdaida-flat dod ?mLththaHoh Bfitk eniveige piveRiadrege I N a
simlar manner as described in exanple 1(a).. b) A solution of 1-nethyl-6-
mor phol i n- 4- y| - PEOGUGH SYhc W%@f@ma@gﬂ’hﬁ%ﬂ fII‘F?]SCIGﬂZEFZS‘(OEZ"Iﬂﬁ 1('6}1‘1’&32 over

3A ol coul ar S QUeRk (B E98L LYt ORI AR SN EILA RS Rgley 4 62

mmol ), was added Hropvvl se over at’’0C for 4
h and evaporated. The residual solid was triturated with ether, filtered,

hed with h d d d ] f 30 mMn. 1- |l -3-
ol eacet it oi S e FIsRriy) TEaiaE e Bunrapihaa; Geavaingiten (ML) and
CH2ClI 2 16(9 ) vRARoaEd eslot@ M@&gyaﬁlbfaﬁ(x%ﬂeta@c @ftl?qg_, B BNl {vggacﬁiéﬁr 3A 15

nol ecul ar sieve) (1.8 nL) was added dropw se over mn. and then
orange- red m xtdﬂ@;@wm§tmngwe@|c<atnnugd)mﬁ°€rfpeﬁ htfheenmmnvaglﬁitcre'ﬂerm xt ure

was dil uted vvlth Wi th | OH and t a yer was
back-extracted Wi e?‘hcé‘%8%.’%%%’3‘3&%‘?%ye}x?‘?§‘éfﬁi%§@-ﬁashed with
brine, dried (wzgm,)( muj(sgya;pﬂa@ fgd The residue was dissolved in MeCH
(100 nmL) 20 containing TsOH. HZO (3.30 g, 17.3 mmol) and the m xture was

stirred at room tenperature for 4 h. After the solvents were renoved under
Lhuoedspr a5 o biiog ELANRTETAED M0 0 B S 00 i S
aqueous | ayer wasnback of metl-lwoﬂ-ﬁﬂthuxyll-ﬂemc 1H1h@)1gc3ymyaﬁyla&r(gamoq pggtracts
yere washed Wit b aphn g(ég;u%aécﬁdbylwp oty 2 P e %thérr?lg% ogr aphy of
mmol) at 0°C. The cooling bath was removed after 15 min and the mixture was
stirred at room temperature for 3 h. Concentrated hydrochloric acid {ImL) was
20 added and the mixture was stirred for 30 min. Then the mixture was made basic
with aqueous NaHCO; and extracted with EtOAc (3 x 50 mL). The combined
organic extracts were washed with aqueous NaHCO; and dried (K2CO3). The
extracts were filtered through a pad of silica gel and the pad was washed with 5%
MeOH in EtOAc. Evaporation of the solvents and chromatography of the residue
over silica gel using 70% EtOAc in hexanes and then EtOAc gave 32 mg of an
) orange solid which was then dissolved in 1:1 MeOH/ CH2Cl> (ImL) and diluted
with ether (8 mL). The resulting precipitate was filtered and washed with 1:1
 ether/hexane (8 mL) td-give 3-(6-imidazol-1-yi-1-methyl-1H-indol-3-yl)-4-(6-
methoxy-1-methyl-1H-indol-3-yl)pyrrole-2,5-dione (29 mg, 36%). (RO 28-4240) -
30 Faul, M.M.; Winneroski, L.L.; Krumrich, C.A. J. Org. Chem. 1998, 63, 6053.

j o)
Lh

Example 10



usi ng 30-70% Et CAc | hexanes gave 3-(1-nethyl-1Hindol-3-yl)-4-(1-nethyl-6-
nmor phol i n-4-yl -1H i ndol - 3-yl )pyrrole 2,5-dione (0.30 g, 30% as_an_orange
solid. Exanple 12 30 In a manner simlar to that described inZE;P&Frﬁ(i’% I 1

t he fol | oWOd/46GApounds were prepared. The starting nat errcalEPosRsRs
prepared in a manner anal ogous to that described in 11 (a). 34 WO 01/46178
21 June 2004 = PCT/ EPOO/ 13026 5 a) _

3- (1- Met hyl - 6- nor phol i n-4-yl -1 Hindol -3-yl)-4-(1-nethyl-6-nitro-IH

-indol 53- hyhhmymammﬂ:& 10 ticht dewerib&ilin El@mp%%hc fpll@ping ednipoands were
1-met hyl - 6-norphelin-4-yl- 1Hindole 2.56

2-(1- et hyrcpereﬁr t msmn-rm%fpn@s y'efc)xaem%ﬂcﬁ TRanng A %%%FBBW deserippd
hydrochl ok} glﬁ F"Q? g, 2.56 mol) . 1o b)

3-(1,6-Di rret y I ndol - 3-yl)-4-(1-nmet hyl -6-norpholin -4-yl-1Hi ndol - 3-
yl)pyrrole -2, 5- di one: prepared from , 6-di net hyI -IH indole and

2. (Lot hyl- & mrghol e a4 by n 3 8 i 8581 A 1 e 9 segeP

.ester hyd
3- (1Hhndol - 3- ijl))p oﬁel ﬁHi:JSBé' (1511@'19%?@%}5:1{16&/&0&1%&%((5 b'ioﬁﬁb)l-ﬁﬁéﬂfgﬂ' e-2, 5-

15 dione: prepare from1 | -6- nmor pholin -4- I ndol e and [1-(2, 2

di et hyl - pr opi dﬁ,ﬂn}lolmalymsﬂlate:{é%mga@éﬁmmqh) and @cﬂmd%rﬂ megst-dH-
hydr ochl or| de 1(&%'1 5%9&2%1&%%6%55%)%&?' ng sodi um nmet hoxide in

met hanol .
3-(1-NEthyI 6 nitro-1Hindol-3-yl)-4-(1-nmethyl-6-pyrrolidin-21-yl-

| H i ndol - 3- 20 yl ) pyrrol e-2, 5-di /% prepared as a_dark brown
solid usim®y r(%thr@dazawwbﬂﬂmwlﬁirmdfgﬁ%o wigxp-89-ghydgo-IHmyyol- ang
2-{1- Lhyl - ?,2%3 méﬁg gﬁmaofe)e&m@&ygtﬂnﬁ % ! pheHARIIERh et (6-

hydro | ori de
Fl uor o-1 - met hy Icy:hdﬂ-l-m?bﬂ‘lyl-al-yﬂn)iem3)gfyoxylate (44 mg, 0.18 mmol) and (6-imidazol-1-yl-

rrolidin-l-yl-1Hi rroI - 25 di one was prepared from
gypyr rolidin- >1/1y‘i“e i‘ﬁfﬁd@f"égaﬂg %F E{FO'P%'-Q‘?S cﬁ PrEp

1H-i ndol - 3-yl ) acetimdic acid i sopropyl ester hydrochl oride.
6-Pyrrolidin-1-yl-1Hindol e was prepared as foll ows:
Example 11

20 3-(1-Methyl-1H-indol-3-yl)-4-(1-methyl-6-morpholin-4-yl-1H-indol-3-yh)pyrrole 2,5-

dione

a) An oven dried flask was flushed with argon and charged with 18-crown-6 (15 g,
56.7 mmol), 6-iodo-1-methyl-1H-indole (10.4 g, 40.46 mmol), morpholine (4.3
) 25 mL, 48.6 mmol), sodium z-butoxide (5.42 g, 54.7 mmol), tris(dibenzylidene
) acetone)dipalladium (0} (186 mg, 0.20 mmol) and 2,2 2'-bis(diphenylphosphino)-
1,1-binaphthyl) (380 mg, 0.61 mmol). The flask was flushed with argon for 10
min and dry THF (80 mL) was added. The mixture was stirred at room
~temperature for 5 h, then diluted with ether and washed with brine. The organic --
30 layer was dried (MgSO,), evaporated and the crude product was purified by
chromatography on silica gel using 5-30% ether / hexanes to give 1-methyl-6-
morpholin-4-yl-1H-indole (8.17 g, 94%). '
[Ref: Wolfe, J.P.; Bﬁchwald, S.L. J. Org. Chem. 1997, 62, 60066.]
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30 a) A mxture of 1-methyl-6-nitro-1Hindole (5.0 g, 28.4 mvol) and 10%
Pd/C(1.0 g) in ethanol (200 m) and tetrahydrofuran (100 m ) was
'hydrogena‘& hat nospheric pressure for 14 hours. The react £bfoi24ur e
was filte dmé d® concentrated to give 1- nethyl -6-am no- |RETVERWAR&EAT t er
crystallization fromether/hexane (3.8 g, 80%. 35 21 June 2004 WD 01/46178
PGT/ EPOQ' 13026 5 b) A m'xture of 1rrethy| 6-am no-1Hindole (11 g, 83 nmol)
~and. succi ni ¢ anhydr.i de (g mmol) in toluene (150 mM) was heated to
reflux for 1 hodrlodedamsg &h!Hﬂmolwaﬁamamésneéwéﬁmeé eEbeddnt o gi ve
a solid (18.0). eﬁrﬂt, gge of resulting solid (10.1 g) and sodi um acet ate
(3.45 g, 42 rnno cetic anhydride (36 nL) was heated at reflux for 15
m nutes. The reaction m xture ws cooI ed to room 10 tenperature and

I ce-wat er s ade sIo y to | m xt rred for mnutes
and extract q 1&’5‘8&%& P E%J ryg'flg[r \Aﬁdefhéotﬂontﬁlrf@’éi‘ogr‘@ani C
extracts Were \A@h@fﬂ» w,m)@ bﬁ%v&%%bl%@ul%vﬁévég?%§§6d{£ﬂ ?dJ(b"fcat@xal)rzl

Evaporation of t he sol vent gave a crude product, which was furth
purifiad by recrchloride (0.4imlg 462 mmpﬁywaaa@i‘edtdeepmanw S mirgi Tlee mixture was

1-net hyl -1 H - 6- Vo) | i,di - di 6.. 15. X
T et hyt 1 v SRafandol By A hank e Tiedr i br@was ticdhased wigh sther,
t et r ahydr of ur an fijiéfedmvhsheasvitf @Rdradd Akl uhddrVasua favBo YA, Nydeihge-3.n
tetrahydrofuran (88 m, 1.0 m 88 mmpl) for 2 hours at roomtenperature.

The 20 mi xt ur e WRAPleERIBIdiGRH ispRrapcesiar hbidmghlenids (@58 2u28 mmel) end The

o d.
E‘%?éﬁ;?og’?iphy SRR | e oDl AR bl oL B g RRET e ot

acet at @sgave 6 memﬂardimem}a mL;LHas mﬁeldeiralsw;ae whd:ﬁm rﬁﬁi Ald théh tHe orange-
3(6 Chloro-I-nmethyl-IHindal-3-yl)-4-(6-pyrrolidin-1-yl-1H
-i ndol - 3-yl ) pyr ¥ @ixgure V?SdFlﬁﬁ‘éaf(rﬂ?o‘Zbﬁmﬁﬁ@ ¢ epunEt {ihgmixture was diluted

et Pyl <11 ndol AT AR Ry ‘*%@?8%?3%@ PP ST
3- (1- Met hoxynet with-BOAzy I'Thel ctodlbmed organic extracts were washed thh brine, dried
|-yl -1 Hindol -3 dé'zéoﬁ aglg! evapor hz};:‘laci. 6Tt?c| }eglgucla \Ij.r'as dissolved in MeOH (100 mL)

20 containing TsOH.H,0 (3.30 g, 17.3 mmol ) and the mixture was stirred at room
temperature for 4 h. After the solvents were removed under reduced pressure the
residue was diluted with EtOAc (500 mL) and made basic using aqueous
NaHCOs;. The organic layer was separated and the aqueous layer was back
extracted with EtOAc. The combined organic cxtracts. were washed with brine,

25 - dried (MgSQ04), and evaporated. Chromatography of the residue over silica gel

) using 30-70% EtOAc / hexanes gave 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-
morpholin-4-yl-1H-indol-3-yl)pyrrole 2,5-dione (0.30 g, 30%) as an orange solid.

~ Example 12
In a manner similar to that described in Example 11 the following compounds were

prepared. The starting materials were prepared in a manner analogous to that described

in 11 (a).
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30 indol-3-y))pyrrole-2, 5-dione was prepared from 1-net hoxynet hyl - 6-

- pyrrolidin-l- yl-IHindole and 2-(1-nethy|-6-nitro-|FLindoI-3-ﬁL%ﬁg
acetimdic acid isopropyl ester hydrochloride. 36 21 June 208 Wt 26178
PCT/ EPOO/IBYEIE 1. Met hoxymet hyl -6 pyrml i din-1-yl - 1H i ndSCEERAY13R€par ed
from6-pyrrolidin-1-yl- IHindole ( exanple 12 e) in the sane manner as
exanpl e 1(a) using chloronethyl nethylether as the al kylating agent. h)
3-(1-Methyl -6-nitro- ) ] . )

| H i ndof - 32y ) - 3{1-deshylrtomprnhelin-4yyl- 1Hiinded:Sr W4+ L ymshylof-gite-1H-inded-34j one:

prepared by re [ R0 <3r:( 1 X%Eghhyl. - 8- ki b rohBih-4-vi-

ndol -3-yl)  4- (%1-5%‘1%“3?'-56‘!‘%3 @25 Prl?’@ i"ﬁ&?‘?{%l’%f’?-y’%ﬂr gﬁé@%@@?ﬁ?‘(%bove)

in a mxture of 1Hdaddl€ (0.56, d.58mimanuad 2s(1Haethyl-Mhiter- 1 HrindajtBpl)acerimidic up,

t he crude product was purified by silic el _.chronmt ography. 15 i)

3 (L1 ndol - 3- yRgiS IOproPyiskey hydrophiorie (G h 2256 mmol):

yl -1 Hindol -3-yl)-pyrrol e-2,5- dione: prepared using 1-nethyl-6-

pyrrolidin-1-yl-lHindole and 2-[I-(2, 2- o

di met hyé pr bpi on&-l(),6Meﬂq¢41mmydbl]-&qé)_t-4-ﬁi-m@ﬂ@m&ph%@mﬂﬂﬂ%éﬁ-

hydrochior de 15l oyeq by, dept ol ectton ushnd SRdRT R AR ety T8t hanol

H i ndol - 3-yI) - 4pfohsHERh Y- -t -BLy fhdtritniMic-actd ik 71 3stet hpotbElbsde.

2, 5-di one (41rrgl,r[1 in13(%) \A}/as pr er?ar e}dylusilng1 ¢ isG0ps Wo

1-met hyl - 6-pyrrolidin-1-yl-1Hindole (150ng , 0.75 nmol) and

o, et L 9e) DO S HAShALT Y544 e §RR AR holfRh S1- LHEAY B 2790

3-(1- Mgt hyl - | H Hidgle! prépayéd frémj - memiyhy i méEphdlinreiyhy H-indpleraadi2dH42y2-) - 1H- i ndol

-3- yl]pyrrole-2,5-dione (256 ng, 67%: prepared from 1-net héléq—iﬁ- éragret hyl -

pi per azi n- 1- yl ) dimethkpserionyidHrpdole3-glagerigtigic agddsppreny! saterRydres & n

Exanpl e 11(a), - et = 3e.] e L g o acidoLsapsiopyl ester

hydrochl ori de- ( @%@@g@é}g%{ﬂgghsggﬁm%&hsma@indmb& R

3-(1-Methyl -1 Hindol -3-yl)-4-(1-nmethyl -6 piperadin-1-yl-IHindol

3-yl) pyrr O'dga‘ 3-(1-Methyl-6-nitro-1H-indol-3-yl)-4-(1-methyi-6-pyrrolidin-1-yl- 1H-indol-3-
20 yl)pymrole-2,5-dione (0.96g, 28%): prepared as a dark brown solid using 1-

methyl-6-pyrrolidin-1;yl-IH—indole (1.60 g, 8 mmol), and 2-(1-methyl-6-nitro-

1H-indol-3-yl)acetimidic acid isopropyl ester hydrochloride (2.24 g, 7.2 mmol).

e) 3-(6-Fluoro-1-methyl-1H-indol-3-yl)-4-(6-pyrrolidin-1-yl- 1H-indol-3-yl}pyrrole-2,
25 5-dione was prepared from 6-pyrrolidin-1-yl-1H-indole and 2-(6-fluoro-1-methyl-

N

1H-indol-3-yl)-acetimidic acid isopropyl ester hydrochloride.
6-Pyrrolidin-1-yl-1H-indole was prepared as follows:

30 a) A mixture of 1-methyl-6-nitro-1H-indole (5.0 g, 28.4 mmol) and 10% Pd/C(1.0 g) in
ethanol (200 ml) and tetrahydrofuran (100 ml) was hydrogenated at atmospheric
~ pressure for 14 hours. The reaction mixture was filiered and concentrated to give 1-

methyl-6-amino-1H-indole after crystallization from ether/hexane (3.8 g, 80%).



2,5-dione (56 ng, 28%: prepared from 1-nethyl-6-piperadin-|-yl-1Hindole
(96 ng, 0.45 mmol) and 1-nethyl-3-indol eacetimdic acid i sopégg%l ester
hydrochl ori de (120 ng, 0.45 mmol). 35 37 WD 01/ 46178 21 June e2004

PCT/ EPOQ WOW36H8 ) 3- (6- Fl uoro-1 - net hyl - PCI/EP00/13026

| Hi ndol - 3-yl ) -4-(1-met hoxynet hyl -6 nor phol i n-4- yI

I ndol - 3-yl ) pyrrol e-2,5-dione: prepared from

1- net hoxynet hyl - 6- nor phol i n-4-yl - 1Hindol e and

2- (6-f 1 3or b} | - mé¢ ixturk lof 1-mubthyl-8-anhiped Bl-indbldi(L] g,&83i mimb and apyiniceshedride

hyd hlorid 6-.Fl | | -
I IXI-irggol Ogl yF) fé’%g ﬁ?‘i’%ﬁ ITT‘EP'EF??I( ﬁ'ﬁ‘ﬂ%’f?&é@atgd@ﬂ‘?ﬂu’bﬁ?ﬁl@@é@ oLhs reagtighe:

prepared from ﬁnﬁtﬁr@&é&%@hhaﬂ@é%bm@d‘tbmla sgl‘a tl)S'(fﬁ (Almlxtu f:ofres lting
met hoxynet hyl - 6- rmraho in-4-yl-1H -1ndol -3-yl)pyrrole |one ‘f)

deprot ecti on uskelg H0dradend Sﬂdﬂlﬁl acgtate (34T gM2umnol) iT: &thndi ariHydmd@l(%ynL) was
refluxing in agus

3-(1-Met hyl -1 H 1 ngec{ﬁéa@%%rl W%?pﬁgF%"T?CHOW’?WW‘?(%PIC%‘%OPBW rol e- 2, 5-

di one: 1pr epar edtenipgeratdre GAd Bt WRENRANE siGwiyes Rhahé ﬂnﬁuwwdslénhaﬁfbl&sand 1-
met hyl -3-indoleacetimdic acid isopropyl ester hydrochloride followed by

depr ot ecti on usMhRttes Andgxirectedowidgh ethyl acetafertaimahydafudan. s echmigaedorganit e 13
FoMY by L S Gtsdie Rl A e b i dd beP Rkt infne VR S 4 MY

ro-1H pyrrol - carboni

1- Met hyl - 6- nor phieisbivedt-gave A thude grldact( @hﬁﬂv&sﬁﬂrﬁlcﬁ'ﬁmﬁﬂcd\@& ﬁaﬁtmesﬁ in
CH2Cl 2 (18 nl) and cool ed at 0C. Met chl or coxoacet at e nL, 26
mol ) was addeft Y’oacﬁﬁa(Fehcé%r“kg’é’Bl(me llgrmqlq rmgl)molgbwz mu‘élﬂﬂﬁ@r() 2 h at

0C andgore rret,j]yl chl orooxoacetate (0.40 m., 4.3 nmol) was added. After a
further 2 h, th8

¢)  1-(1-Methyl-1H-indol-6-yl)-pymrolidine-2,5-dione (3.8 g, 17.7 mmol) in
tetrahydrofuran (75 ml) was treated with lithium aluminum hydride in
tetrahydrofuran (88 mi, 1.0 M, 88 mmol) for 2 hours at room temperature. The
20 mixture was cooled and treated with aqueous sodium sulfate. The mixture was
extracted with ether and the organic layer was concentrated. Chromatography of the
crude product over silica gel with 70% hexane/ethy] acetate gave 6-pyrrolidin-1-yi-

1H-indole as a white solid.

25 D 3-(6-Chloro-1-methyl- 1H-indol-3-yl)-4-(6-pyrrolidin-1-yl-1H-indol-3-yl)pyrrole-2,
3-cione (1.2%) was prepared from 6-pyrrolidin-1-yl-1H-indole and 2-(6-chloro-1-
methyl-1H-indol-3-yl)acetimidic acid isopropyl ester hydrochloride.

g} - 3-(1-Methoxymethyl-6-pyrrolidin-1-yl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-
30 indol-3-yl)pyrrole-2, 5-dione was prepared from 1-methoxymethyl-6-pyrrolidin-1-
yl-1H-indole and 2-(1-methyl-6-nitro-1H-indo!-3-yl)acetimidic acid isopropyl ester
hydrochloride. ' |
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sol vent was evaporated. The resulting solid was taken up in ether, filtered
and 30 washed well with ether to give crude nethyl

(1- net hyl - 6-morphol i n-4-yl -1H indol-3-yl)glyoxylate (6 Q). 21 @“ﬁ?o%r ude
met hyl ( We@1M8178 6- mor phol i n- 4-yl - 1H-i ndol yl - 3) gl yoxyl at ectEprddndoss

di oxane (300 nL) in a 500 nL round bottomflask was fitted with a refl ux
condenser and a balloon on the top. The systemwas flushed with argon then
~ 3S 21 June 2004 WO 01/46178 PCT/ EP0O0/ 13026 5 Pd/C (2 g, 10% was added

fol | owesd by sodl-Mathvxymethyb6ipiyirelididryitiel-ndBledYas prepaed freen 6pPRblidin-150e

m xture was heahgd%@?d r reHu)x for 5 h-and nore sodium hypophosphite
hydrate (10 g) THrRgolekexpmplia )2 shdnths deraemanivg apexampicel (Asing cbfqromerdyk or
addi tional 3 h.phamdiegRP kDRiisLhdefls Were filtered off and washed 10 wel |
o B e, ThemeRficReafle alyRangaddlie hele 111 eed O (MySO4) .

Evaporation of the solvents and chromatography of the residue over silica
gel using ,20% Et I.n hexanes, gay - et hyl - 6- nor Jin;4-yl-1Hindol - 3-
yl)acetic Heid et hyé-gfrgﬁro-?glfgglolgi,él&-ﬂ{,}g-_py\é‘?hcﬁn-qpylﬂ —md&-3—y%pyrrole-2, g—

(1- Met fy| - 6- nor @IBRY: ipfepérel lby Htixitthod -¢ Bm¥dhbx R I %-Retolidiiel OV | HESdRB- R 67 0,
9.26 15 nmol) was gusgendgd in cons:entrat ed l\YI—!—A%ﬁ(ZO. ?ﬂ.) in a 1%% mL
flask, seal ed ahtil-Bethy-eaitreiHandol-37HEpyrrole-dr 2dinas (abper) i amigureiofincetie 500

m. flask and no ded. . The. fl ask S agai_n.seal ed and
stirring was c%%%? nuég #ugﬁfﬁgho d rgﬁg%%ﬁlfs “f%ﬂé““\l,’b'f‘%ﬁ“ﬁgg%ﬁg ' @%sﬁ‘g{’fﬁnder
reduced pressursilica gellelitembypbraphy.nor phol i n-4-yl -1 H-i ndol - 3-yl ) acet ani de

(2.399, 94% was obtained 20 after lyophilization. d) A solution of
t-BuOK in THE (1 M 18.9 nL, 18.9 mmol) was added dropwise to a m xture of

et hyl { 6-;§yano-l e |7 L ndoh-8 é,?,rg--_yg . (1 §F {164 - ol ) and
(2 et By 8 o AR RGP R R i Pty 5
dione: prepared using 1-methyl-6-pyrrolidin-i-yl-1H-indole and 2-[1-(2,2-
dimethylpropionyl)-1H-indol-3-ylJacetimidic acid isopropy! ester hydrochloride

followed by deprotection using sodium methoxide in methanol.

20 { 3-(1-Methyl-1H-indol-3-y1)-4-(1-methyl-6-pyrrolidin-1-yi-1H-indol-3-yl)pyrrole-
2,5-dione (41mg, 13%) was prepared using 1-methyl-6-pyrrolidin-1-yl-1H-indole
(150mg, 0.75 mmol) and 1-methyl-3-indoleacetimidic acid isopropyl ester
hydrochloride (200mg, 0.75 mmol).

25 K) 3-(1-Methyl-1H-indol-3-yl)-4-[1-methyi-6-(4-methyl-piperazin-1-yl)-1H-indol-3-
yljpyrrole-2,5-dione (256 mg, 67%): prepared from 1-methyl-6-(4-methyl-
piperazin-1-yl)-1H-indole (192 mg, 0.84 mmol), prepared as described in
Example 11(a), and 1-methyl-3-indoleacetimidic acid isopropyl ester

- hydrochloride (224 mg, 0.84 mmol).

30
1) 3-(1-Methyl-1H-indol-3-y1)-4-(1-methyl-6-piperidin-I-yl-1H-indol-3-yl}pyrrole-
2,5-dione (56 mg, 28%): prepared from 1-methyl-6-piperidin-1-yl-1H-indole (96
mg, 0.45 mmol) and 1-methyl-3-indoleacetimidic acid isopropyl ester
hydrochloride (120 mg, 0.45 mmol).
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25 mmol) at O0C. The cooling bath was renoved after 15 mn and the m xture
was stirred at roomtenperature for 3 h. Concentrated hydrochloric acid
(37% 10 _nlL ) was added and the reaction nmixture was stirred2¥Bped0¥yrt her
30 min. MROMHE ure was made basic with aqueous . NaHCOB BRIEBAWINZGed with
CHC13 (3 x 500 nL) . The conbined organic extracts were washed with
aqueous Na3CO3 and 30 dried (K2CO3) . The extracts were filtered through a

pad of silica gel, then evaporation of the solvents and crystallization of
t he crude pnpdudH(6-Flootcat-stethyd-1HEndwle3-yhvie(1-methoxymethyl-6-morpholin-4-yl-1H-

1- et hyl - 3-[4- (1- - 6- oL phel in-4-yl--1Hindol - 3- vl ) -2, 5- di -y D

-di hydro- | H pyr FB@%%QW’?‘EH%W& B‘Iegﬁfref}i?ﬁ"f EWWeéh?xin&ag%'@@%%Oﬂﬁ%&l' Faul ,

M M ; W nner oskijH-4ndele anﬁrz-lmtﬂ'ncdao-iGn&h%ulﬂawal-s%mﬁﬂa&ﬂsaaa,isopa@y_qseaar 39
5 WO 01/46178 21 June 2004 PCT/ EPOO/ 13026 Exanple 14 In a manner simlar to

t hat described ihydmehlppide- 13, the fol | owi ng conpounds were prepared. The
starting materials were prepared in a manner anal ogous to that descri bed
in 13a), b), and c). 10 15 a) 3-(6-Methoxy-I|-nmethyl-IHindol

-3-yl)- /gb- ( Imymet fog&-ththhr—Dh(ﬂrtlﬂ%ﬂ-l?ﬁﬁldamr!?yl)n@lcﬂ-moaﬁmlihpyylr--l:ﬂie'acml-'s—ylD-one (103
ng, 23%: prepare rom net hy 6- met hoxy-| - .

met hyl - | H i ndol -PYTspler&pyhions 81[38‘“(’-@?P%ﬁg‘ﬂ%ﬁ)‘thjyl“alﬁ'&“‘(di’l‘?rﬁil%‘%(1'6-

nmor phol i n-4-yl - 1 4 3] - A derrf _ _FTRDY; )

3- (6- Fl uor o-1 - ey tb{;% ftﬁ’y] inbAmBARL A6 H Zri81-551)pYrraR-F 5 lidne By

-i ndol - 3-yl) - 4- (deprae¢duiph usinpbydiochibric 4eiy in tefluiking T BB folldweadyhyreflexing is- di one
(72 ng, 42%: pregared frompethyl (6-fluoro-1-methyl-IH

i ndol - 3-yl) gl yod? Fo‘&taée?%'cﬂg, 0. 40 nunol) and _

(={- met fyl - 5-nor phol i n-4-yl -1H indol -3-yl)acetanmide (100 ng, 0.37mol).

0) 3-(1-Methyl-1H-indol-3-yl)-4-(6-morpholin-4-yl-1H-indol-3-yl)pyrrole-2,5-
dione: prepared from 1-(4-methoxybenzyl}-6-morpholin-4-yl-1H-indole and 1-
methyl -3-indoleacetimidic acid isopropyl ester hydrochloride followed by
deprotection using sulfuric acid in trifluoroacetic acid.

20
Example 13
1-Methyl-3-[4-(1-methyl-6-morpholin-4-yl-1H-indol-3-y1)-2,5-dioxo-2,5-dibydro-1H-
pyrrol-3-ylJ-1H-indole-6-carbonitrile

25 a) 1-Methyl-6-morpholin-4-yl-1H-indole (3.89 g, 18 mmol) was dissolved in CH,Cl»
(18 mL) and cooled at 0°C. Methy! chiorooxoacetate (2.4 mL, 26 mmol) was

N

added to give a dark solution. Stirring was continued for 2 h at 6°C and more

methyl chiorooxoacetate (0.40 mL, 4.3 mmol) was added. After a further 2 h, the

solvent was evaporated. The resulting solid was taken up in ether, filtered and
30 washed well with ether to give crude methy! (1-methyl-6-morpholin-4-yl-1H-

indol-3-yl)glyoxylate (6 g).
b) Crude methy! (1-methyl-6-morpholin-4-yl-1H-indolyl-3)glyoxylate (6 g} in

dioxane (300 mL) in 2 500 mL round bottom flask was fitted with a reflux

35 condenser and a balloon on the top. The system was flushed with argon then
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20 ¢c) 3-(6-Chloro-I-nethyl-I|Hindol

-3-yl)-4-(1-nethyl -6-norpholin-4-yl-1Hindol -3- yl)pyrrole-2, 3151 3804(96
ng, 83%: prepared from nethyl (6-chloro-I-methyl-4

| Hi ndol -WOMI¥EHoxyl ate (74 ng, 0.29 mol) and ( PCT/EP00/13026

1- net hyl - 6- nor phol i n-4-yl - 1 Hindol-3-yl)-acetamde (67 ng, 0.245 mol).
25 d)

3-(6-Brono-1-mnethyl -1Hindol -3-yl)-4-(1-methyl - 6-nor phol i n-4-yl -1 Hindol -
yl) pyrrsle-2, 5- dl’idtﬁlé'»'.g]m%)rvgas ad8dd) follaweq by padient Hypophasphite/ hydréte (2®gpinl -

nmet h I-IH—|ndoI | at e 190 |-6-
mor phol i n- 4- - M#V Aé@vféxﬁre)%&rémaaaggﬂ%fwf{m taks R ynog soR e
3-(1- Met hyl - lé l'b_{/lirate (10 cr) in water HOmL) was added. The mixture was

.| Hindol - 3y|) 4 rrehy 6-trifluoromet I'H i ndol -3-yl)pyrrole
-2,5-dione (151 rwxeai%addmnﬁrﬁpanédocﬁ!cdmifh@&di;dls wefd filveret wift- and washed

6-trifl thyl - L.Hi = 3-yl | at

(1ot hyl 6 morBHorinERs? - e PintS e Uiped o e =% 386 TH20055 ol
40 WD Qa/ 46178 ivaﬂord&kﬁlﬁofaﬁgéolvdﬁgdrﬁmrﬂﬁeaﬁgﬁ 616rh5rr&|iﬂlre| oveesilvd gdiH
-indol -3-yl)-4-(1-net hyl pyrrolidin- I ndol -

yl ) pyrrol e- 2, 5- @9a0% B9 Argn hewanes g&\ge (Fsrrggay]e@-mmﬁlm-yyﬂﬂmdol 3-

(6-brono-I-meth te (68 ng, 0.23 mmol) and
(1- et hyl - 6- pyr&o)fl?éélgé_ah@qﬂ%th%éie}% acetamde (54 ng, 0.21 mmol).
f) FO g) 3-(6-Met hoxy - met hyI IH- [ ndoI -3 yl) 4 (1-meth vyl

- 6- pyrrolldnl-il - H-|ndoI ]ﬂ% ﬁSrrg. 58% was
prepared fém mé ‘M‘}thf(leﬁ WQFH#’@M"‘T K iWH yﬂ—?‘icﬁﬁéﬂd@%’ yLegiey 6491 &t%20 57y,
! .__./}23 mp@l) and rl(rgtélmg‘)ﬁllsp@ndcd in concentrated NH,OH (20 mL) in a 100 mL flask, sealed

and stirred for 24h. The mixture was transferred into a 500 mL flask and more

NH4OH (80 mL) was added. The flask was again sealed and stirring was

continued for another 24 h. The volatiles were removed under reduced pressure.

(1-methyl-6-morpholin-4-yl-1H-indol-3-yl)acetamide (2.39g, 94%) was obtained
20 - after lyophilization.

d) A solution of +-BuOK in THF (1 M, 18.9 mL, 18.9 mmol) was added dropwise to
a mixture of methyl (6-cyano-1-methyl-1H-indol-3-yl)glyoxylate (1.85 g, 7.64
mmol) and (1-methyl-6-morpholin-4-yl-1H-indol-3-y1)-acetamide (1.74 g, 6.36

[ %)
i

mmol} at 0°C. The cooling bath was removed after 15 min and the mixture was
stirred at room temperature for 3 h. Concentrated hydrochloric acid (37%, 10
mL) was added and the reaction mixture was stirred for a further 30 min. The
mixture was made basic with aqueous NaHCO; and extracted with CHCl; (3 x
500 mL). The combined organic extracts were washed with aqueous Na,CO; and
30 dried (K2CO;). The extracts were filtered through a pad of silica gel, then
evaporation of the solvents and crystallization of the crude product from acetone /
EtOAc gave 1-rnethyl-3-[4—(1-methy1-6-morpholin—4-yl-1H—indol-3'—yl)-2,5-
dioxo—Z,S-dihydro-IH—pyrrol—3-yl]—1H~indole-6—carbonitrilc (2.05 g, 69%).
Ref: Faul, M.M.; Winneroski, L.L.; Krumrich, C.A. J. Org. Chem. 1998, 63,
35 6053.
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pyrrolidin-1-yl-IHindol-3-yl)-acetamde (54 ng, 0.21 muol). 15 h)
3-(1-Methyl -6-pyrrolidin

“1-yl - 1FF|ndoI Hg/|)-4-(|-nethy|-6-trif|uoronethy|-|H i ndol - 31 June 2004
-yI)pyrro one (67 ng, 35% was prepared from net hyPCr/EpemBoiey| -

6- trlfluororrethyl-ll-l-indo) -3-yl) glyoxylate (111 ng, 0.39 nmmol) and
(1-methyl - 6-pyrrolidin-1-yl-1Hindol-3-yl)acetanmide (100 ng, 0.39 mol) _
20 i) 3-(6-Chloro-I-nethyl -

| Hi ndols- 3-y1) - 4- (1- et hyl - 6-pyrrolidin-1-yl-1Hindol - 3-
yl)pyrrole-2,5-dione (70 mg, 37% wa repared from net hyl _
(6-chloro-I|-nmethyl- 1H i ndol -3-yl)gl (98 ng, 0.39 nmmol) and

(1- et hyl - GnRMhirdet ﬂh{"raﬂ-[d’that dcgéi‘ilieﬁq'ﬁb‘x%'n ie)13aﬁ)%tfé1m»ﬂﬁ° E?)HBOMS w9 ol ).
25 Exanpl e 15 1-Met hyl-3-T4-(1-net hyl-6-pyrroiidin-1-

H i ndol - 3- Wr;paged\a -Hieokating Hattirialsdvere prepired in a manner analocous to that described

pyrrol - 3- yIJ1 %'a_ﬂ' rgaé -6-carbonitrile 30 a)
(1- Met hyl - pyr |n "1-y]-1Hindol -3-yl)acetic acid nmethyl ester (360 ngy.

1.32 nmwol) and NaOH (132 ng, 3.3 mol) in nethanol (8 nlL) were heated at
reflux for 30 m'n. The reaction m xture was cooled to 0C and acidified

using | N #Cl . fﬁnMth%Vdr'@e‘MblH%'ﬂd@c&-ﬁﬂ%ltmﬁtmlfﬁkmmdini@ﬂ 1Fipdalnd

concent tat ed. a5 ATl 27 88N 83 R 33 T B SROR NSHE ClhiRaty-Be Cai ng.
AT T s oy L i L
(I -met hyl - 6- pyrr’B‘P‘PB‘P]t‘fl‘i%H ‘FJIdPln}Téan‘?i%‘P‘}jf(%ﬁ@é?g@%kW%t hyl ester was

prepargg in a simlar manner as described in exanples 13 a) and b). 10 b)
A Sol ution of oxal yl chloride in CH2CI (2 M 1.6 nL, 3.2 mvol) was added
dropwi se t ®a sd-(§-Flooreef- nﬁa{lq&dhbirﬂdoh&{ymw{&hiethyﬂ&morwﬁlﬁh-nm 1A-Bdow®! ) in

3;2 er (5m). St Il)r . nﬁa X‘,’?Sdlc?n%%é xr}lugeQZ‘} ?rpreparerg tr;or%tme?l%]?g %u%poef -(szg)e?ilulzln%{ bat h

indol-3-yl)elyoxylate (95 mg, 0.40 mmol) and (1-methyl-6-morpholin-4-yl-1H-
indol-3-yl)acetamide (100 mg, 0.37mmol).
20
c) 3-(6-Chioro-1-methyl-1H-indol-3-y1)-4-(1-methyl-6-morpholin-4-yl-1H-indol-3-
yl)pyrrole-2,5-dione (96 mg, 83%): prepared from methyl(6-chloro-1-methyl-4-
1H-indol-3-yl)glyoxylate (74 mg, 0.29 mmol) and (1-methyl-6-morpholin-4-yl-
1H-indol-3-yl)-acetamide (67 mg, 0.245 mmol).

'_;,:’ d) 3-(6-Bromo-1-methyl-1H-indol-3-y1)-4-(1-methyi-6-morpholin-4-yl-1H-indol-3-
yl)pyrrole-2,5-dione (139 mg, 49%) was prepared from methyl (6-bromo-1-
methyl- 1H—1ndol- 3-yl)glyoxylate (190 mg, 0.64 mmol) and (1-methyl-6-

. morpholm-4—yl-1H—mdo]-B-yl)acetamxde (150 mg. 0.55 mmaol).
30
€) 3-(1-Methyl-6-morpholin-4-yl-1H-indol-3-yl)-4-(1-methyl-6-trifluoromethyl- 1 H-
indol-3-yh)pyrrole-2,5-dione (151 mg, 54%) was prepared from methyl (1-methyl-
6-trifluromethyl-1H-indol-3-yl)glyoxylate (172 mg, 0.60 mmol) .and (1-methyl-6-
morpholin-4-yl-1H-indol-3-yl)acetamide (150 mg, 0.55 mmol).
35
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renoved. After 2 h, nore of the 2 Msolution of oxalyl chloride (0.2 ni,
0.4 15 mmol .) was added. Stirring was continued at roomterrperature for
additional 2h. The solid was filtered and washed with ether £b ‘&F@%O

(6- cyano-MOB6HEB - | H-i ndol - 3-yl)glyoxylyl chloride (450PayEPiRdfze Ref : :
Troxler , F.; Ham sch, A ; Bormann, G ; Seemann, F.; Szabo, L.; Hely. Chico
Acta, 1968, 51(1), 1616. 20 c) 6-Cyano-I|-nethyl-IHindolyl-3-glyoxylyl
~chloride (260 ng, 1.05 nmmol) and (1-

met hyl 56- @yrr oI35-(a$i-Bfolmq¢lmidthjlrldDind&i-yly)}-aQBhieth)@-@prdoTﬁin rlﬂ,}r,l lﬂ-ﬂaomml ) in
CH2Cl 2 (5 ) \é\fire stirred at OC. Triethylamne (0.41 mol ). was
added and the MRYEPE-Inrdinei(#? mg. 46%) W&ﬁ??@#ﬁ@ff&f‘hmémﬂbfﬁ ?’6’“!?'1 -Tsdh Mol vent

was 25 renoved ygan1-yasus I eng s S X din%. 3P 9.
1.84 nmmol) were gﬁged%@o ?ﬁ@ﬂ eg@di&én@ﬁﬂ?%gmmdn@ﬁlgﬁgﬁyﬁéﬁrﬁﬁ% was
added and st i MH-igolkdylecatsmitied 4 my, 021 miweolpr esence of starting materi al
could not be detected by TLC (40 % Et OAc/ hexanes). The m xture was dil uted

with CH2C12 (50 nL) and washed with saturated Na2C03 (3x 50 nL). The
aqueougy lgyer W%K{ﬂ%@tﬁpf-FHhﬁ&’olW—*/E-ci&'Z&ltﬁyl -6-BydfolrdinliLy1- 1 H IR

conbi ned organic extractis were dried d evaporated to give 0.30
g of a purple Soyiryrrolthe Srieu(5apng: 5(81% tWes prcpmmlércpn@mlml (6vmsthasivti-ca gel

using 5% - 20% h e

[ 4- (1- et hyl - "l?etﬂﬁﬁ ﬁdl ﬁ&?’jw' x-y}%acqu’igm_‘,yﬁ% nnel) 4pd, (smsthyl-6; hydro- f uran
3-yl]- 1Hi ndolp@rrﬁhcxamsnmmndcesﬁ(jLa&&axglde@ﬁﬁg @slanempl e solid. 35 42 21
June 2004 WO 01746178 PCT/ EPO0/ 13026 5 d) 1- Methyl - 3-[4-(1-methyl -

pyrrolldln | -yl -1 Hindol-3-yl)-2,5-di oxo- 2, 5-di hydr o-

fux an- | Hei t (; LK ped in
ary” e (8 > O EsaBin vl Bads fyed "ﬁ‘?ﬂﬂgp@dﬂ‘#ﬁ&?%hﬁﬁpkot tom

f1 ask. To t h| SndwS- vijjderbleveShdioed (670ng, 35t0) vaalsqbrébaﬂe,dilfrtﬂn&;e%hyl (1-methyl-

hexanet hyl di ?I 63 m?ﬂorornetl?yl 1H-indol-3-yl)glyoxylate (111 mg, 0.39 mmol) and (1-methyl-

6-pyrrolidin-1-yl-1H-indol-3-yl)acetamide (100 mg, 0.39 mmol).

20 i) 3-(6-Chloro-1-methyl-1H-indol-3-y1}-4-(1-methyl-6-pyrrolidin-1-yl-1H-indol-3-
yDpyrrole-2,5-dione (70 mg, 37%) was prepared from methyl (6-chloro-1-methyl-
1H-indol-3-yl)glyoxylate (98 mg, 0.39 mmol) and (1-methyl-6-pyrrolidin-1-yl-
1H-indol-3-yl)-acetamide (100 mg, 0.39 mmol).

25 - Example 15

1-Methyl-3-[4-(1-methyl-6-pyrrolidin-1-yl-1H-indol-3-y1)-2,5-dioxo-2,5-dihydro-1H-
pyrrol-3-yl]-1H-indole-6-carbonitrile

30 a) (1-Methyl-6-pyrrolidin-1-yl-1H-indol-3-yl)acetic acid methyl ester (360 mg. 1.32
mmol) and NaOH (132 mg, 3.3 mmol) in methano] (8 mL}) were heated at reflux
for 30 min. The reaction mixture was cooled to 0°C and acidified usi'ng 1 N HCL
The mixture was extracted with EtQAc {3 x 100 mL) and CH>Cl- (3 x 100 mL.).
The combined organic extracts were dried (MgSO,) and concentrated.

35 Chromatography of the crude product over silica gel using 5-20% MeOH in
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mL). The purple solution was stirred at roomtenperature overnight.

Met hanol 10 (0.03 nL) and 1,1,1, 3, 3,3 hexanethyl disilazane (0,27 nL) were

added and stirred for 3 h. The m xture was diluted with ethy? Hme £oHe (50

mL) and WHRAEI7®yi th brine. The aqueous |ayer was back exPEREPEM13MREh et hyl

acetate (2 x 50 DIL). The conbined organic extracts were diluted with an
equal volune of hexanes, dried (MSO4), and passed over a pad of silica

~gel. The silica gel was washed 15 with 1:1 ethyl acetatel hexanes (150 nl),

and the filtratEHy@ls gaendantthpl-&gdyrrolithindryt ldftiraloh-ybYacdtivencid@idd mes,over

silica gel usi ‘;5%- 40% Et OAc | hexanes gave 1-nethyl - 3-

4- (1- met hyl - B&r Pbl i di n-1- yl -1 Hindol - 3-yl) -2, 5-di oxo- 2, 5-

di hydr o- IH-pyrroI 3-yl -IHindole-6-carbonitrile (71 ng, 44% as a purple

solid. 20 25 30 Exanple 16 o

3- ( 6- met hoxy et Hymethyhephgrplidip:L-yicldf- mioyﬁ)ﬂ)&aqemcmﬁhwhﬂmrmpmpmdyl -1 H
i ndol - 3- yI)pyrroI

6- met hoxynet hyl e ﬁ%ﬁﬁwarﬂqf?%gegflgge?ﬂa ei“ﬂ@%%’ 2) ‘E“dn'%%r phol i n- 4- yl -

| Hindp e. Exanple 17 3-[6-(2-1mdazol -1 -yl - ethoxy) 1

-nmethyl -1 Hindol -3-yl]-4-(1-methyl -6-nitro-1Hin - -yI%pyrroIeZSdlone

A sol uti orPlof nAt§9hlylpnpf ma!thhiprﬁlemﬁélv@h @Myl tim;L 2 mpl)ovasadred was added

to 6-brono-1- at-78C
over 30 mn. %ﬁ‘r Pgwsﬁé‘p?ngéﬁlﬁuér??é)n%?% q%glo%g ng-e i}.' bg lg/i%ﬁoz‘ﬁmﬁ)%%ﬁ}d}y THE
(25 nL) was adsret (SSM.)E rS'tmgngva'as amnmufm&sd 38imid a0 #nd3Ae obslingVztihaas|

(12.5 nm.) and water wer e added, and thﬁﬂm xture was. stirred at

room t enper at ur@myed. Asf‘fﬁ . h tm%gf e 2 M salusiep /f ex rchforigs Byl ald washed
a@h syl furic aghth § %:a&'gdc?ed%t 3‘1&3@% olnggﬁied%tr@&m Q&neﬁ%rzi‘tﬁ’:% Bk Additldin afueous

er was back extracted wth 178 21 Jun
The solid was filtered and washed with ether to give (6-cyano-1-methyl-1H-indol-

3-yDglyoxylvl chloride (450 mg, 79%).
Ref:: Troxler, F.; Hamisch, A.; Bormann, G.; Seemann, F.; Szabo, L.; Helv. Chim
Acta, 1968, 51(1), 1616.

20
c) 6-Cyano-I-methyl-1H—indolyl-3-glyoxylyl chloride (260 mg, 1.05 mmol) and (1-
methyl-6-pyrrolidin-1-yl-1H-indol-3-yl)-acetic acid (241 mg, 0.93 mmol) in
CH,Cl; (5 mL) were stirred at 0°C. Triethylamine (0.41 mL. 2.95 mmol) was
added and the mixture was stirred at room temperature for 16 h. The solvent was
25 removed under vacuum and toluene (10 mL) and p-TsOH.H,O (0.35 g, 1.84
) mmol) were added to the residue. After 2 h, methanol (5 mL) was added and
stirring was continued until the presence of starting material could not be detected
by TLC (40 % EtOAc/hexanes). The mixture was diluted with CH#C]; (50 mL)
- and washed with saturated Na;CO; (3x 50 mL). The aqueous layer was back
30 extracted. with CH2Cl: (2 x 50 mL). The combined organic extracts were dried
(MgSQ,) and evaporated to give 0.30 g of a purple solid. Chromatography of the
crude product over silica gel using 5% - 20% EtOAc / hexanes gave l-methyl-3-
[4-(1-methy]-6-pyrrolidin—l-yl—1H—indol-3—yl)—2,5—dioxo-2,5-dihydro-furan-3-yl]-
1H-indole-6-carbonitrile (0.19 g, 45 %) as a purple solid.
35



PCT/ EPOO/ 13026 5 ether (2 x 100 nmL). The conbi ned organi c extracts were
dried (MgSOH), filtered over a pad of silica gel and the pad was washed
with ether (100 nL). The filtrate was concentrated and the c?w’éeﬁqoéduct
was chr ome®oys@iphed over silica gel with 10 %to 25 % et pgirrromizoie /
hexanes to give 1-nethyl-1 Hindol-6-yl-boronic acid (2.6 g, 62.5 %. 10
b) 1-Methyl-IHindol-6-yl- boronic acid (1.4 g, 8.0 nunol) was dissolved
in ether (25nL). Hydrogen peroxide (15 % 6 nlL) was added over 5 m nutes

andthe re ctign QR _ Hr6-
m xt ur e *was exﬁrg%}%%mﬁt(m%déﬁ%l?‘ ;}ﬁ?rﬁig% aﬁgﬂ)ﬁsgﬁ%ﬁgmﬁi racts
were washed 15 Wuidn- Byﬂafﬁ (nﬂu}eai;cmbomynle ([hbﬁ g.opm)mmdlm@r@swév@ indt ed to
0C and aC|d|f|edto 4, The xt yr.e tract Wwth
ether (3 x 100 a(rgml‘hé’“e‘y%c&r?’i% é&?l?%ﬁr@%? \ﬂg’@ H’é]gla%nt%ﬁmv\ﬁp f?‘gl‘The
organi c extract Sra\ﬁaﬁsewét.{]doggd m@{}g{;‘@d(b 1 ij hdd ergm gbrmgﬁc@,ynﬁ@m@ims{ojg ca

gel and the pad was was et her m.). After the. filtrate was
concentrated, thal). e’EhedpLEpM/aeluahm mswch@he@nz@nw@presqwemahthetW% 10%

Soltd (B 56 oAbty isnd LS s Rekfindh JRlsdie (42 00y weje Juactind) Ve ! OV
1- (2- hydr oxyet hys!n)demf&azﬁl Thd Rixdile w dikitddAvitimehyl zedte GOinbemylveshedhi ne

(0.767 g, 2.9 %3 were dissolved in dry 25 THE under ar n t -78
Di et hyl azodi car\btsb( tine.eTcrangoysilayey vos bagkpiairagisd Wity a6 rﬁorf“'& *he

m xture was stlr a l..gghosphene
(07" 267" ot st BB RG Rl Ve gBlucd Yitharlidie Va'%%%%’ei?‘**ﬁ%%c The
react on m xtur edr\MiS(M&SGuD efld passe@ dvér agadrodeilich geipé“matsdrca gel wgmwa\ﬁlsddl | ut ed
th ether (50 ni) and washed with wat gq}?g'lb' e 30 a ﬁus | ayer
vva backs ext r act \é’&h\kr k q{hgtaﬁ@ate@xwegélﬁwigﬁa ¢ 6%7‘15]58“‘:36’
extracts vere drbagu( s G £UEROb A Stlica LORuSHIaIIEL “FG'%CE@MQ’ Hekneswas
S1T1°c

passed over a pa e pa was washed W|th 10% net hanol /
met hyl ene chl ori geve(12fechyl-3- [Ml—yneeh)d 6ap)rrmhdcﬁlﬁ'l ﬂH(:adql53 -))-2,Eiosaesogr aphy

gf ( 2t he crude prgl%l};g}& %g(rrgll-i yﬁall-iJ dng- -car om 'E‘?ltmg, ﬂ%f’&l Olglg{)lgrsghgave

20 ‘ Example 16
3-(6-methoxymethyl-l-methyl-1H—indol-3—y1)—4-(l-methy1-6-morpholin—4-yl-1H—indol-3-
yl)pyrrole-2,5-dione: prepared from 6-methoxymethyl-1-methyl- 1H-indole and I-methyl-
6-morpholin-4—y1-1H-.indole.

Example 17
3-[6-(2-Imidazol-1-yl-ethoxy)-l-methyl-LlH-indoi-}yl]-4-(1-methyl—6-nitro-1H-indol-

]
()]

3-yl)pyrrole-2,5-dione

a) ~ A solution of n-butyllithium in hexane (1.6 M, 1.7 mL, 27.2 mmol) was added to
30 6-bromo-1-methyl indole (5.0 g, 23.8 mmol) in dry THF (100 mL) at-78°C over
30 min. After 30 min, trimethylborate (2.93 g, 28.2 mmol) in dry THF (25 mL.)
was added. Stirring was continued at —78°C for 30 min. Methanol (12.5 mL) and
water (12.5 mL) were addea, and the mixture was stirred at room temperature for
3 h. It was diluted with ether (100 mL), and washed with sulfuric acid (I N, 2
35 x100 mL) and water (2 x 100 mL). The aqueous layér was back extracted with



35 imdazol -1-yl -ethoxy)-1-nethyl-1H -indole (0.19 g, 32% as a thick brown
oil. 441 21 June 2004 WD 01/46178 5 PCT/ EPOQ 13026 d)

6- (2-1 m dazol -ethoxy) -1-nethyl-l1Hindole (185 ngy, 0.77 M‘fzg\%“s

di ssol ved¥Prfl ’éﬂiél (2 nL) under argon at OC. To this was PSTRRe0GIGEY |
chloride (0.19 nL, 2.18 mvol) in CHOA2 (2 nlL). After stirring at 0C for
4 h, the mxture was evaporated and dri ed under vacuum for

2- (1 Met hyl -6-nitro 10 1Hindol-3-yl)acetimidic acid iso ester
hydr ochi ori de ( gtber @y 140 mk). nkhsl combaned argand extracts erp dped &3 ftl@rﬁtdﬂe

above green soli Q. &l y at
0C and the m xt u?%'%g%g%%cfg‘dgﬁm{e aﬁ %é’vnaﬁg?cg% H@B}c} l\@énﬁ?ﬁ% tﬁh—%’%’l ure
was evapor at ed #was donoasgfedad tﬂeéﬂuaapfodﬁ& watichramstodra hédw-d:rr@nhhtgél withci d
(1 nL) were added. The m xture was heated to 15 8SCfor 1 h. After the

sol vents were e\}aﬁwa%be”& etid pearate Chgxanes tosdveny-neiid- 1%&‘&81153%1?0{% #idt ure
was carefully Wg,s 5% sodi um bi carbonate (3 x 50 nlL). The aqueous

| ayer was back- ext r"‘act e(? ‘Wwith ethyl acetate (2 x 50 nmL), then the conbined
organi coextracts were dried ( MpSO4), filtered though a pad of silica gel

dth h 12 (400 Th f |
50 wer e aReas R P S e SO SRS SFANER A | | oo
gel with 1%to 'ﬁ%ﬁﬂ?tﬁ&%@e tp@f‘omde aserah ﬁnl,?@.)é‘é‘ aé&b@é@?g‘?m)ﬁgie‘s%dﬁ}é” her

purification by di ssolvirng the solid in
preci pi tating wahties mnuré’&&s stirred gﬂrebtdé@tn&r{iterﬁ(@mlrh diheomidud wat hox

y)-1-met hyl -1 Hindol -6: nitro-lHind

trote- 3. 5 o s wih BdRgINT a1 18 seing Bayeosgrbacd wiidwphed
3-(1- Mg hyI 6- NighthQriedri RREQ I 3: The aqueous layers were cooled to 0°C and acidified to
Y-4-(1-met hyl - 6-pyri m di n-5-yl'- | Hi ndol I - 30 yl)pyrrole -2,5-dione

1- met hyl - 1 H - i ngthl4.@ wjth-60% FiSA Ehgm1m(efwaﬁmxamﬁﬁwthlerm;)(3 ®0L09gniy) argl tﬂ?m))l )

was organic extracts were washed with water. The organic extracts were dried
(MgS0y) , filtered through a pad of silica gel and the pad was washed with ether
(100 mL). After the filtrate was concentrated, the residue was chromatographed

20 over silica gel with 10% to 20% ethyl acetate/ hexanes to give 1-methyl-1H-indol-

6-0l as a yellow solid (0.56 g, 47 %).

c) 1-Methyl-1H-indol-6-0l (0.36 g, 2.45 mmol), 1-(2-hydroxyethyl)imidazole (0.315
g, 2.82 mmol) and triphenylphosphine (0.767 g, 2.92 mmol) were dissolved in dry

THF under argon at ~78°C. Diethyl azodicarboxylate (0.47 mL, 2.95 mmol) was

)
L

: . added over 2 min. The mixture was stirred at room temperature for 16 h. More
triphenyl phosphine (0.7 g, 2.67 mmol) and DEAD (0.47 mL, 2.95 mmol) were
added at —78°C. The reaction mixture was stirred for 24 h at room temperature

- then was diluted with ether (50 mL) and washed with water (2x 50 mL). The
30 aqueous layer was back-extracted with ether (2 x 50 mL) and the combined
organic extracts were dried (MgSQ,) and evaporated. The crude red-orange oil
was passed over a pad of silica gel and the pad was washed with 10% methanol/
methylene chloride (200 mL) to yield 2 maroon oil (3.15 g). Chromatography of
the crude product over silica gel with 0-10% methanol/chloroform gave 6-(2-
35 _ imidazol-1-yl-ethoxy)-1-methyl-1H-indole (0.19 g, 32%) as a thick brown oil.



suspended in dry dioxane (20 m) and treated with 5-bromo -pyrimdine (1.0
g, 6.3 mol), sodiumcarbonate (2.0 g), and

tetrakis(tiiphenyl phosphi ne)pal | di um (0) (120 35 ng, 0.10 nmof)lungo4

m xture vae oiffthaixed for 16 hr and cool ed. This was dil utﬁ},ﬁ%ﬁoﬁ une
2004 WO 01/46178 PGI/EPOO/ 13026 S with hexane (20 m), filtere rough
celite, and concentrated to dryness. The residue was purified by silica
gel chromat ography using ethyl acetate as solvent. 1-

Met hyl - - pyri m di n-5-yl -1Hindol e was crystallized fromether. b)
3-(1-Methyl -6-nitro-1Hindol -3-yl)-4-(1-nethyl -6-pyrimdin-5-yl;|Hindol - 3-
yl ) pyrrol e-d, 5- &-Qrienidesl-DrydRedord)- I mesth - 1Fbiddole Q8P Wi, OL7TH Mniai)whad H-i ndol e
and 2 10 (1-nmethyl-6-nitro-IHindol-3-yl)-acetimdic acid_isopropyl ester
“hydrochl ori de. &%ﬁbp@lq@HzClg (2 mL) under argon at 0°C. To this was added oxalyi
3-(1-Methyl-1H"4 - 4-11- ) i i VA RES i -8nyl ) pyrr
ole-2,5 - 15 di ochg’?l{alf)pg%)%ﬁe“d“flr%gl?ﬁg?b%%F?%faﬁgn%%n%?}ygl’_%th:é%%%& e and
1- met hyl - 3- i ndolthembaetivwisdvapaatd and dpedymder estuam foy Grho @Rt dvieigl-Gpitro-

described in Ex | e 18. Exanpl.e 20 . CAPSULE FORVULATI.

| t em ngt%di ent sﬁﬁ@ﬁk&ygaﬁ%‘“ﬂﬂ@WWg‘iwoﬁgﬁ'ﬁr%&fg ]Hﬁ%@)?gm@‘w mmol)
12d10. 050. 0100. 0&%@@3&@%({3%1?‘&9&QH&ed—t%QB@%l%‘Lr&%Jsﬂli@.lﬁ%tﬁ’ﬂlgmﬂﬁ?(oﬁé 13$t,arch
150025. 025. 040. 040. 070.0 ] 4Tal c10. 010. 010. 015. 020. 0 5Magnesi um

St ear at e1. 01. 02.382 B8l Wastaalded-5ibwi Wi (jE1ROGR0OBZOTB 306 A5 20 aMwenf act uri ng
Procedure: 1. Mtém;';)et:rgtrtﬁe f:(L)i' lg h?t}(lj'ne :r)’nilxl:rtllréle w%sutlaxga%gxl'a?ed?ox r)rfncfsg bnd l?lemar%it(g S

mL) and 12 N hydrochloric acid (1 mL}) were added. The mixture was heated to

o

15 85°C for 1 h. After the solvents were evaporated, ethyl acetate (50 mL) was
added and the mixture was carefully washed with 5% sodium bicarbonate (3 x 50
mL). The agueous layer was back-extracted with ethyl acetate (2 x 50 mL), then
the combined organic extracts were dried (MgSOsy), filtered though a pad of silica
gel and the pad was washed with 10 % methanol/CH,Clz (400 mL). The filtrates

20 were concentrated and the crude product was chromatographed on silica gel with
1% to 5% methanol/ ethyl acetate gave an orange solid. Further purification by
dissolving the solid in hot CH,Cl; (3mL) and precipitating with ether (20 mL)
yielded 3-[6-(2-imidazol-1-yl-ethoxy)-1-methyl-1H-indol-3-yl]-4-(1-methyl-6- '
nitro-1H-indol-3-yl)-pyrrole-2,5-dione as an orange solid (0.103 g, 26 %).

/

Example 18

~ 3-(1-Methyl-6-nitro-1H-indol-3-y1)-4-(1-methyl-6-pyrimidin-5-yl-1H-indol-3-

30 yl)pyrrole-2,5-dione

a) l-methyl-lH-indo]-_6-y1-boronic acid (from example 17(b) (0.86 g, 5 mmol) was
suspended in dry dioxane (20 ml) and treated with 5-bromo-pyrimidine (1.0 g, 6.3
mmol), sodium carbonate (2.0 g), and tetrakis(triphenylphosphine)palidium (0) (120

35 mg, 0.10 mmol). The mixture was refluxed for 16 hr and cooled. This was diluted



2. Pass the mx from Step. | through a Fitz m ||
speed. 3. Add the adjusted anmount of Itenms 4 and 5 and mx for. 3 mputes in
a suitable 25 mixer. 4_ Fill the powder mx fromStep 3 into 31 bpe tl) e

si ze capsWiOd/46/8 21 June 2004 WO 01/46178 5 Exanple 21 TPEIERCOAGRNULATI ON
PCT/ EPOQ' 13026 item ngredi entsng/ Tablet 10 ng50 ng 100 ng 400 ng 1600 ng 1
1000 ng KERNEL 1 Exanpl e 12d10.050. 0100. 0400. 0600. 01000. 0 2 Anhydrous

"Lact osel77.0137.084.5279.579.5102.0 3 Croscarnel |l ose 5.0 15.07.5

40. 040.9050. 0 SodithhedanPd20 oibynBitdfeBHioudb cllge (8 cOd@BLrala rddiynddhghilsi um
Stearate2.02.02.0, 7.57.512_0 Ker,nel Wi ght 200200200 7507501200 FI LM.COAT
Hydr oxypr opyl %@Pﬁ%%@?ﬁ‘ﬁﬁd&g’é"'\??@\g TOOGEI TR HEY acE s sobvert. 1

7Tal c1. 51. 51. 53 fdiny3 6 R ridfiihan) IR Rdet Wakrflal BAdFR dnss. 0

usi ng "00" screen at slow

b) 3-(1-Methyl-6-nitro-1H-indol-3-y1)-4-(1-methyl-6-pyrimidin-5-ylt 1H-indol-3-
yl)pymole-2,5-dione was prepared from 1-methyl-6-pyrimidin-5-yl-1H-indole and 2-
10 (1-methyl-6-nitro-1H-indol-3-yl)-acetimidic acid isopropyl ester hydrochlonde.

Example 19

3-(I-Methyl-1H-indol-3-y!)-4-(1-methyl-6-pyrimidin-3-yl- 1H-indol-3-yl )pyrrole-2,5-

i ) 15  dione: prepared from 1-methyl-6-pyrimidin-5-yl-1H-indole and 1-methyl-3-indole-

acetimidic acid isopropyl ester hydrochloride as described in Example 18.

Example 20
CAPSULE FORMULATION
Item Ingreﬁients mg/Capsule
10 mg 50 mg {7100 mg | 250 mg ; 500 mg

1 Example 12d 10.0 50.0 100.0 {2500 {5000

2 Hydrous Lactose 154.0 1140 148.0 (420 82.0

3 Starch 1500 25.0 25.0 400 |400 {700 !
» 2 Talc 10.0 100|100 |150 [200 |

5 Magnesium Stearate | 1.0 | 1.0 2.0 3.0 30

Total Fill Weight 200 200 300 350 675

Manufacturinge Procedure:

1. Mix Items 1,2and3ina suitable mixer for 15 minutes.

2 Pass the mix from Step. 1 through a Fitz mill using “00™ screen at slow speed.

3. Add the adjusted amount of Items 4 and 5 and mix for 3 minutes in a suitable
25 mixer. | _ |

4. Fill the powder mix from Step 3 into a suiiable size capsules.
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Total tablet weight206206206 175976824.0 Manufacturing Procedure: 10 1. Mx
Itens 1, 2, 3 and 4 in a high shear m xer for 5 mnutes. 2. fnuk@e t he
powder mix fromStep 1 with purified water. 3. Dry the granufatfd rom
Step 2 at 50'C. 4. Pass the granulation from Step 3 through a suitable

m | i ngW@M#pHEnt 5. Add the adjusted anmount of |tem 5 trcihpeonisbieed
granul ation fromStep 4 and mx 15 for 5 mnutes in a suitable m xer. 6.
Conpress the granulation fromStep 5 on a suitable press. 7. Using a
suitable air spray system coat the kernels fromStep 6 with a Fil m Coat
Suspension of Itens 6, 7 and 8 in purified water to the desired weight. 21
June 2004 WO 01/46178 5 CLAI M5 1. [of0) %Lind of the fornula 10

PCT/ EPOQ/ 13026 | R R2' wherein R are i ndependently hydrogen or

| oner al kyl, |ower al kenyl orasBIvVIer FoEn@IIKYMDY R 2 is hydrogen, nitro,
cyano, halogen lower alkyl lower alkenyl, l[ower alkynyl, or |ower

al koxy: | ke R2| Ingredientser oaryl | heterocycle, ethyl mg(@ddéet uted with a
het eroaryl, or] ethoxy substi “WWW
a pharnpceuticpl |y acceptable s$aPi™§ heA eofme 2. ot B P meg1| 1000 mg
whereinf RZ 1'sa heteroaryrl.
' KERNEL
1 Example 124 10.0 50.0 100.0 400.0 600.0 1006.0
2 Anhyvdrous Laciose 177.0 137.0 84.5 279.5 79.5 102.6
3 Croscarmeliose 5.0 5.0 7.5 40.0 40.0 30.0
) Sodium ‘
- 4 Povidone K 30 6.0 6.0 6.0 230 23.0 36.0
5 Magnesium Stearate | 2.0 2.0 2.0 7.5 7.5 12.0
Kernel Weight 200 200 200 750 750 1200
FILM COAT
6 Hydroxypropyl 3.0 3.0 3.0 6.0 9.0 12.0
Methylcellulose
6cps-2910
7 Talc L5 1.5 1.5 30 4.5 6.0
8 Titanium Dioxide 1.5 1.5 1.3 . {30 4.5 6.0
Total tablet weight 206 206 206 759 768 24.0
:’ Manufacturing Procedure:
10 1L Mix Items 1, 2, 3 and 4 in a high shear mixer for 5 minutes.
2. Granulate the powder mix from Step 1 with purified water.
3. Dry the granulation from Step 2 at 50°C.
4. Pass the granulation from Step 3 through a suitable milling equipment.
3. Add the adjusted amount of Item 5 to the milled granulation from Step 4 and mix
15 for 5 minutes in a suitable mixer.
6. Compress the granulation from Step 3 on a suitable press.
7. Using a suitable air spray system, coat the kernels from Step 6 with a Film-Coat

Suspension of Items 6, 7 and 8§ in purified water to the desired weight.



| A compound of claim2, wherein at |east one of Rl and R is |ower alkyl.
25 4. A conpound of claim3, wherein at | east one of R and F\’2 [ S gﬁ%hyl.
5. A conmpound .of claim4, wherein R2' is thiophenyl. 30 6. A ]c%lﬁf) d of
claimb5, wologeslzgl fromthe group consisting of 48 21 Juneec¥oori¥8ds

01/ 46178 PCT/ EPOO /13026 5 a) 3-(1-nmethyl-1H

-indol -3-yl)-4-(1-nethyl -6-thi ophen-2-yl-1Hindol-3- yl)pyrrole-2,5 dione;
b) 3-(1znmethyl-iH -indol-3-yl)-4-(1-nethyl -6-thi ophen-3-yl-FHindol - 3-
yl)pyrrole-2,5- dione; c) 3-(1-nethyl-6-nitro-IH

-indol -3-yl)-4-(1-nethyl -6-thi ophen- 2ELAIMS$ 10

i ndol -3-yl)-pyrrole-2,5-dione; and d) 3-(1-nethyl-6-nitro-IH

-indol -3-yl)-4-(1-nethyl -6-thi ophen-3-yl-1H indol-3- yl)pyrrol e-2,5-dione.
7. A conpound of claim4, wherein R2 is furanyl. 15 20 8. A conpound of
claim7, selected fromthe group consisting of a) 3-(6-furan-2-yl-I-nethyl
- | Hindol - 3-yl }.- 4- ( A-cvaipoythd bftthe fodmia3- yl ) pyrrol e-2, 5-dione - b)
3-(6-furan-2-yl-1 -nethyl -1 Hindol -3-yl)-4-(1Hindol -3-yl)pyrrol e-2, 5-

di one; &) 3-(6-furan-2-yl-1-

met hyl -1 Hi ndol - 3-yl ) -4-(1-nmet hyl -6-ni tro-gHi ndol -3- yl)pyrrole-2,5-
dione. 9. A conpound of claim4, wherein B, is imdazolyl which is
unsubstituted or 25 substituted w tO=F 10. A compound of claim
9, selected fromthe group consjisting of
3-[1- et hyl - 6- (1- et hyl - | H i ngrazQl=2-

] - 4- (1- nkt hyl -
R?

wherein
R'andR" are independently hydrogen or lower alkyl, lower alkenyl or lower
| 15 - alkynyl;
R? is hydrogen, nitro, cyano, halogen, lower alkyl, lower alkenyl, lower
alkynyl, or lower alkoxy; and
R* is a heteroaryl, heterocycle, ethyl substituted with a heteroaryl, or

ethoxy substituted with a heteroaryl or heterocycle; or

7 20 a pharmaceutically acceptable salt thereof.
Y '
2. A compound of claim 1, wherein R¥isa heteroaryl.
"3, Acompound of claim 2, wherein at least one of R'and R is lower alkyl.
.25
4. A compound of claim 3, wherein at least one of R' and R is methyl.

5. A compound of claim 4, wherein R” is thiophenyl.
30 6. A compound of claim 5, selected from the group consisting of
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6-nitro-1H indol -3- yl)pyrrole-2,5-dione; 30 b) 3-(I-nethyl-IH
~-indol-3-yl)-4-[1-nmethyl-6-(1-nmethyl -l Himdazol-2-yl)- 1H i ndoI
pyrrol e-2,5-dione; c) 3-[1-methyl-6-(3-nethyl-3Hi J‘mezxo‘g
nvdazo] 11W@ 0i46838 i ndol - 3-yl }-4--(1-nethyl - 6- nitro-1 H i rrdr/eErdosboRe
Fﬁ'rOLIEIZS ?i)o?le[ld) ?h(: getgyl t hyl - 3H d | -4-y 35

i ndo y met hy me - i m dazo -
Ay Egg /§3%'2]6p¥r ;;)la? ?(Fmgih‘}{‘ﬁi-méo‘i R mg&%s‘{‘ﬂo%ﬂré *94{8H-indol-3-
3- (6- met hoxy- | - met hyl - jilfiyadi-2 Sdidn)r-[l rret hyI 6 (3 met hyl - 3H
I m dazol -4-yl)-1Hindol -3-vyl] e-2,5-d
3-[6- (1-ethyl - 1H | mbaa%-é! mzthyf)? qulrﬁj&)%ﬂymrﬁwl éfhwebﬁyﬁ-yelﬁ-mﬂgwﬂ
i ndol -3-yl ) pyrrol e-2
3-[6- (1H i m dazol - 2- y|¥ f%t Z?hfcﬂl ndol - 3-yl ] - 4- (1- met hyl - | Hi ndol - 10
3-yl)pyrrole-2,5 d|c¢)nﬁﬂ-m):th’9}-6-ﬁin(-c3I1-H-1ndol -3-y1)-4-(1-methyl-6-thiophen-2-yl-1H-
i m dazglBI 4-yl) - é met hﬁ{v&&?ﬁaﬂg%@@ ’y$-)d1odﬁe(%ndmt hyl -6-nitro- 1Hindol -
) pyr e-2, I one
(i dazol - T o TS PR3 0 T oS 15
i ndol - 3-yl)-4-(1-nmnet hmtleléB—yﬂ)pymﬂd—E—i—S-dmmﬂol 3-yl) - pyrrol e-2,5-dione; k)
- (
do
i
[

' < w

00

6 i m dazol -1 -yl-l-nethyl-1H i ndol -3-yl)--(6-nmethoxy-1-nethyl-1H
- 3- yl) pyrrol e-2,5-dione; 1) 3-(6-brono-1-nethyl-I

gﬁgl n; yl)-49(6-i Kidéﬁéﬁﬁrrdjoﬂﬂaidm AMwhidin R s félnjindol - 3-yl) -pyrrol e-2, 5

I n

Q_I

3-f4-(85i m dazol - 1 yI-I-rrethyI-II—I—indoI 3-yl) -2, 5-(Eoxo- 2, 5-di hydro-
1H pyrrol -3-yl ]«
1-

hyl - 1H 6- tril 3-
met hyl - 6- ( 2- nét hy 5’*1‘%1“8 o ’9(" Sﬂﬁ%%ﬁ%“%lggﬂp9@“€lif!@fhy| _6-

a) 3-(6-furan-2—y1 1-methyl-1H-indol-3-yl)-4-(1-methyl-1H-indol-3-

7 yDpyrrole-2,5-dione;
b) 3-(6-furan-2-yl-1-methyl-1H-indol-3-y1)-4-(1H-indol-3-yl)pyrrole-2,5-
20 dione;
¢) 3-(6-furan-2-yl-1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-
yDpyrrole-2,5-dione.

9. A compound of claim 4, wherein R” is imidazolyl which is unsubstituted or

25 substituted with lower alkyl.

10. A compound of claim 9, selected from the group consisting of
a) 3-[1-methyl-ﬁ-(l-mcthyl-1H—imidazol-2-yl)—1H—indol-3—yl]—4—(1-methyl-
6-nitro-1H-indol-3-yl)pyrrole-2,5-dione;
30 b} 3-(1-methyl-1H-indol-3-yl)-4-[1-methyl-6-(1-methyl-1H-imidazol-2-yl)-
' 1H-indol-3-yl}-pyrrole-2,5-dione;
¢) 3-[l-methyl-6-(3-methyl-3H-imidazol-4-yl)-1H-indol-3-y1}-4-(1-methyl-
6-nitro-1H-indol-3-yl)-pyrrole-2,5-dione;
d) 3- (1-mcthyl—lH—mdol—3-yl)—4~[I-methyl-ﬁ (3-methyl-3H-1rmdazoI—4-yl)—
35 1H-indol-3-yl]pyrmréle-2,5-dione;
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nitro-1Hindol-3-yl) ppyrrole-2,5-dione; and 25 0)

3-[6-(1Himdazol -2-yl)-1-methy] -1 Hindol - 3-yl ] -4-(1lmethyl - WEY@

1H i ndol - 3-yl)-pyrrol e-2, 5-dione. 11. A conmpound of claim 4 ?%(?OH R

IS thiazagbigedfs 12. A conpound of claim 11, selected fropcripeariRed

consisting of a) 3-(1-nethyl-I1H

-indol -3-yl1l)-4-(1-nethyl-6-thiazol-2-yl-IHindol-3-yl)- pyrrole-2, 5-dione;
and b) .

3- (1- et hyl - 6- ni t r o€} FEFGiEs oSy rmetivl iE-ndol s mgthy}-6-3wmethyl3H 4 o -

3-yl)pyrrole-2,5- di onﬁud&'é;quﬁﬂ;ﬁm3%01m ﬁa{oﬂ@178 PCT/ EPOO/ 13026 5
13. A conpound of claim4, wherein R2 razol Wwhi ch i's unsubstituted

or substituted witH#) IM@(I-wklylH-lmniazai ?c}d Hunddo?-yl&-ﬂa(llﬂelwl'ﬁs@lf@dﬁed from
the group consisting of 110 5 0115 6. 25 3017. 18. a)
3- (1-met hyl - 6-ni t ro- i HARlaPDRYRRS '% Ut hyl - 6- pyrazol - 1-yl - | H

i ndol - 3-yl) pyrrol e-2y 546l mtmdaiol '5’—y1? 1-methyl- 1H—1ndol3 f/}]-4—(1-rneth I-1H-indol-
3- (1- et hyl -1 H i ndol™ 3y|) 4- (1- et hyl - 6- pyrazol - | H i ndol -
yl ) pyrtol e- 2, 5-di one; 3})pyrrole-2,5-dione;

3- (6~ br omp-1 - et hy| hél_g[@@iﬁdﬁdﬁﬁ}l%ﬁémll}ﬁnﬁw $5A14. 4-dhyl-6-nitro-

1H i ndol - 3-yl ) pyrr ol
1H-indol-3-yl)pyrrole-2,5-dione hydrochloride;

i) 3-(6-imidazol-1-yl-1-methyl-1H-indol-3-yl)-4-(1-methyl-1H-indo}-3-
yDpyrrole-2,5-dione;
) 15 3} 3-(6-imidazol-1-yl-1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-
indol-3-yl)-pyrrole-2,5-dione;
k) 3-(6-imidazol-1-yl-1-methyl-1H-indol-3-y1)4-(6-methoxy-1-methyl-1H-
~ indol-3-yl)-pyrrole-2,5-dione;
1) 3-(6-bromo-1-methyl-1H-indol-3-yl)-4-(6-imidazol-1-yl-1-methyl-1H-
20 indol-3-yl)-pyrrole-2,5-dione;
m) 3-[4~(6-imidazol-1-yl-1-methyl-1H-indol-3-y1)-2,5-diox0-2,5-dihydro-
1H-pyrrol-3-yl}-1-methyl-1H-indole-6-carbonitrile;
n) 3-{1-methyl-6-(2—methy1-imjdazol-1-yl)-lH-ix}dol—3-yl]-4—(i-methyl—ﬁ-
nitro-1H-indol-3-yl)-pyrrole-2,5-dione; and
0) 3-[6-(1H-imidazol-2-yl)-1-methyl-1H-indol-3-yl]-4-(1-methyl-6-nitro-

18]
Wy

) 1H-indol-3-yl)-pyrrole-2, 5-dione.
11. A compound of claim 4, wherein R is thiazolyl.

30 12. A compound of claim 11, selected from the group consisting of
a) 3-(1-methyl-1H-indol-3-y1)-4-(1-methyl-6-thiazol-2-yl-1H-indol-3-yl)-
pyrrole-2, 5-dione; and - '
b) 3-(1—meth_yl-,6-nitro—1H-indol-3-yl)—4—(1-methyl-ﬁ-thiazol~2-yl-1H—indol-
3-yDpyrrole-2,5-dione.
35
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d) 3-[1-nethyl-6-(2-nethyl-2H pyrazol -3-yl)-1Hindol -3-yl]-4-(1-

met hyl -6-nitro- | Hindol-3-yl)pyrrol e-2,5-dione; e)

3- (1-nmet hyl -1 Hi ndol - 3-yl ) - 4-[ 1- net hyl - 6- ( 2- met hyl - 2H pyr azol 2B1eng§041
i ndol - 3- YWPN/MH$138 e- 2, 5-di one; f) : PCT/EP00/13026
3-(6-brono-I|-nethyl -l Hindol -3-yl)-4-[1-nethyl -6-(2-nethyl -2H

pyrazol -3-yl)-1Hindol -3-yl ] pyrrol e-2, 5-di one. A conpound of claim 4,

whereins R2. i-s 83, pyAicahpbind of ohigaydRsh RY ishabddliowhiselseasestititedsrt he
group consisting of a)

3- (1- et hyl - 6- ni t r o- substitngd with lpwgr alkyls - net hyl - 6- pyri mi di n-5-yl -

1H i ndol -3-yl )pyrrole -2,5-di one; b) :
3-(lI-nmethyl-1Hindol-3-yl)-4-(1-nethyl-6-pyrimdin-5-yl-1Hindol - 3-

yl) pﬁ_r rol Ie I2 5- ?h.oneA ArfRIROUNdai 13; kékdediromfirs giotp Botisistise 6

i sothiazolyl. a . .

3- (6-i sot hi azol - 5- y| 21 - neBHmathyl rrigp-131-indpl-3-yD -ty - GPyrpEgld-yl- 1H-

| Hi ndgl-3- yl)pyrrol a-2, .R-91.908;« A _conpound of claim 17, selected from
t he grg‘tp consi st i ng‘“g?lz%iﬁlé%mﬂ%ﬁ@ B8 D 01 26176 PCT Lho 150265 b)
3- (6-1isot hi azol - 5-yl b) - met3fitmethyt i Hidedol-3=yl) -4 -(1frdetiig ik azol-t yh tidlind3-3y | )
-pyrrole-2,5-dione. 19. A conpound of claiml, wherein R' is a _
heterocycle. 10 20. Xp¥Eofodnydigreicl ai m 19, wherein at |east one of R and

R' is |ower alkyl. . AqGRr 4l | gir Jﬂ_;wg Y g ope of R
and R' is nethyl. 22.2)1A c%gggﬁgﬁg@gfrﬁ%@.?n{ﬁd%@’ erelzﬁh%m?f&%ga%é]p}e azi ne
whi ch is unsubstitut éH-indol-31yd)subktd, fdiced; Wi t h | ower al kyl, | ower al koxy or
car bon

Fe R TG IR SN s S
I's 4-met hyl - pi per azi Qilhy) 6 nitro-1H-indol-3-yl)pyrrole-2,5-dione;
e) 3-(1-methyl-1H-indol-3-yl)-4-[1-meth y1-6-(2-methyl-2H-pyrazol-3-
y1)-1H-indol-3-yl]pymrole-2,5-dione;
f)  3-(6-bromo-1-methyl-1H-indol-3-yl)-4-[1-methyl-6-(2-methyl-2H-
20 pyrazol-3-yl)-1H-indol-3-yllpyrrole-2,5-dione.

15. A compound of claim 4, wherein R? is a pyrimidinyl.

16. A compound of claim 15, selected from the group consisting of
25 a) 3-(1-methyl-6-nitro-1H-indol-3-y1)-4-(1-methyl-6-pyrimidin-5-yl-
Sy 1H-indol-3-yl)pyrrole-2,5-dione; '
b)  3-(i-methyl-1H-indol-3-yl)-4-(1-methyl-6-pyrimidin-5-yl-1H-indol-
3-yl)pyrmrole-2,5-dione.

30 17. A compound of claim 4, wherein R2’ is an isothiazolyl.
18. A compound of claim 17, selected from the group consistihg of

a) 3-(6-isothiazol-5-yl-1-methyl-1H-indol-3-y1)-4-(1-methyl-6-nitro-
1H-indol-3-yl)pyrrole-2, 5-dione;
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25 30 25. A conpound of claim 24, wherein the conpound is

3-(1-nmethyl -1 Hindol-3- yl) -4-[

1- met hyl - 6- (4- net hyl - pi perazi n-1-yl ) - 1Hi ndol - 3-yl ) pyrrol e- 2, 51 ugepdpf¥. 26,
A conpouneD ofi4q1tsi m 21, wherein R2 is pyrrolidinyl. 27. AcEotiedseeof
claim 26, selected fromthe group consisting of a) 3-(1-nethyl-6-nitro-

| H i ndol -3-yl)-4-(1-nmethyl -6-pyrrolidin-1-yl-.. 1 Hindol-3-yl)pyrrole-2
Pi e ) TS TR Sl s i ety eriniach 3 YA Rlendthgl- et Haol-

- (6-fluoro-I-nethyl slypResp)-2 8-didnk: 4- (6-pyrrolidin-1-yl -1Hindol -
-yl)pyrrole-2, 5-dione; 52 21 June 2004 WO 01/46178 PCT/ EPO0O/ 13026 5 d)
-(6-chloro-1-nmethyl-IHindol-3-yl)-4-(6-pyrrolidin-1 yl-1Hi ndol - _
-yl)pyrrole-2, .5-digne; e . - p

L) e hoxymet 151 - 6 DSPPELTAPT ) L iaereial IS 2 JPFORTL ot hyl - 6-nitro- | H
I ndol - 3-yl ) pyrrole-2, 5-dione; f) 3-(6-brono-I|-nethyl-IH

-indol -3-yl)-4-(1-nethyl-6-pyrralidin-1-yl- 10 1 "

1H i ndd® - 3- yI ) pyPr ol & compayne pkclaigy 19, wherein at least one of R*and R” is lower alkyl.

3- (6-nmet hoxy-I|-nethyl -1 Hindol -3-yl)-4-(1-nmethyl -6-pyrrolidin-I-

yl -1Hi ndol - 3-yl ) pyrrol e- 2, 5-di one; h)

3- (1-net hyl - 6- pyrr ol iglédingousit ofi¢ain2® hwhidraih ht-1dast dneaftithdnd®' is methyl.
trifluoronethyl-1H indol-3-yl)pyrrole-2,S dione; 15 i)
3-(1-methyl-1Hindol-3-yl) -4-(1-methyl-6-pyrrolidin-21-yl-IHindol-

3-yl ) pyrrol e-2, 55di one, . J ~h4- | = - PP .

oyrrol i din-1-yi éFH-i r?xd%qr{x@ué? ??@Qé‘l_%l? S)%ggegr}Rn?sI&%éraﬁnc which is unsubstitated or‘
) 15 substituted with lower alkyl, lower alkoxy or carbonyl.

'WWwWwww ' -

23. A compound of claim 22, wherein R* is piperazine which is substituted with
- lower alkyl.

20 24, A compound of claim 23, wherein R2’ is 4-methyl-piperazinyl.

25. A compound of claim 24, wherein the compound is 3-(1-methyl-1H-indol-3-
y)-4-[ 1-methyl-6-(4-methyl-piperazin-1-yl}- 1H-indol-3-yljpymrole-2,5-
dione. |
25

) 26. A compound of claim 21, wherein R? is pyrrolidinyl.

27. A compound of claim 26, selected from the group consisting of
a) 3-(1-methyl-6-nitro-1H-indol-3-yl)-4-(1-methyl-6-pyrrolidin-1-yl-.
30 1H-indol-3-yl)pyrrole-2,5-dione;
b) 3-(1-methyl-6-nitro-1H-indol-3-yl)4-(6-pyrrolidin-1-yl-1H-indol-3-
yl)pyrrole-2, 5-dione; ,
c) 3-(6-fluoro-1-methyl-1H-indol-3-yl)-4-(6-pyrrolidin-1-yi-1H-indol-
3-yl)pyrrole-2, 5-dione;



2,5-di hydro-IHpyrrol-3 -yl]-1 Hindole-6-carbonitrile; k)
3-(1Hindol -3-yl)-4-(l-nmethyl-6-pyrrolidin-I-yl- IHIindol- yI? 20
pyrrol e-2, 5-di one; 1) June 2004

3- (6- chl ¥®@oteimt hy! - 1H ndol - 3-yl) - 4- (1-net hyl - 6- pyrrol i dpprdp¥dr3026
1Hindol - 3-yl)pyrrol e-2,5- dione. 28. A conpound of claim2l, wherein R2 is
pi peridinyl. 25 30 35 29. A conpound of claim 28, wherein the conpound is

3-(1-nmethyl-1Hindol -3- yl)--(1-nmethyl-6-piperjdin-1-yl .. . .
-1H i ndol - 3yl ) pyrrol ®- 2, 53 éﬁ"étﬂﬁm'%@eg‘)(l égﬂﬁ‘g‘ﬁh%ﬁéﬁg'(%TéFm’g‘ffl'Mﬂdﬁl'R‘
nmor pholinyl. 31. A ai.m 30, selected fromthe group consisting
of a) 3-(1-nethyl- 05)%@? 5'&lﬁéyl-ll—l-lndol 3-yl) -4-(1-nmethyl-6-nitro-

1H i ndol - 3- yl ) pyrrogje- 2, 5{nmﬁexy1h¢thﬂ—¢ -pymetidiygd1-yl-1H-indol-3-y1)-4-(1-methyi-
| Hi ndol -3-yl)-4-(1- rrethyl rphomgégl-ll—l-lndol 3-yl)pyrrol e
2, 5-dione, 53 21 Jun@'“é@@lzﬁm 9% 20 25 PCT/ EPOO/ 13026 ¢)

Lo L e Syt i Syblod proior
3-(6- mm hoxy- 1 - met hythinﬂol—B@d)pbnﬂeﬂ&d@n@l met hyl - 6- mor phol i n-4- yl - |
Findol - 3-yl)pyrrol eg -merr]'\oxy- 1-methyl-1H-indol-3-y})-4-(1-methyl-6-pyrrolidin-1-
y]-lH-mdol-S-yl)pyrrole-z,s-dxone;
h) 3-(1-methyl-6-pyrrolidin-1-yl-1H-indol-3-yl)-4-(1-methyl-6-
triﬂuorc;mcmyl-1H-indol-3-yl)pyrrole—Z,S-‘dione; 7
15 i) 3-(1-methyl-1H-indoi-3-yl)-4-(1-methyl-6-pyrrolidin-1-yl-1H-indol-
3-yl)pymrole-2,5-dione;
1) 1-methyl-3-[4-(1-methyl-6-pyrrolidin-1-yl-1H-indol-3-yl)-2,5-dioxo-
~ 2,5-dihydro-1H-pyrrol-3-yl}-1H-indole-6-carbonitrile;
k) 3-(1H-indol-3-y1)-4-(}-methyl-6-pyrrolidin-1-yl-1H-indol-3-y})-

G

20 pyrrole-2,5-dione;
1y 3—(6;chloro-l-methyl-1H-indol—3-y1)-4—(1-methy1-6-pyrrolidjn-1-yl—
1H-indol-3-yl)pyrrole-2,5-dione.

28. A compound of claim 21, wherein R” is piperidinyl.

) 20. A compound of claim 28, wherein the compound is 3-(I-methyl-1H-indol-3-
yl)-4-(1-methyl-6-piperidin-1-yl-1H-indol-3-yl)pyrrole-2,5-dione.

3. A compoun& of claim 21, wherein R* is morpholiny!.
30 .
31. A compound of claim 30, selected from the group consisting of
a) 3-(1-methyl-6-morpholin-4-yl-1H-indol-3-yl)-4-(1-methyl-6-nitro-
1H-indol-3-yl)pyrrole-2,5-dione;
b) 3-(l;methyl-lH—ind01-3-y1)—4-(1—methyl-6-m0rpholin-4~y]—II-I-indol-
35 3-yl)pymrole 2,5-dione;
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e) 3-(6-fluoro-I-nmethyl-IHindol-3-yl)-4-(1-nmethyl-6-norpholin-4-yl-

1H i ndol - 3-yl ) pyrrol e-2,5-di one; f) 3-(6-ch| oro-l -nethyl -

H- i ndol - 3-yl ) - 4- ( 1- et hyl - 6- nor phol i n- 4- yI - 21 June 2004

| B i ndol veyindqys rol e- 2, 5-di one; CF) 3-(6-brono-1- nethyl - pétipsipkod- y! ) -
- (1- et hyl - 6- nor pholin-4-yl- 1Hindol-3-yl)pyrrole-2,5 d| one;

3-(1-net hyl -6-norpholin -4-yl-1Hindol-3-yl)-4-(1- rrethyl

L e e ‘f‘ﬁ%ﬁﬁ%‘5@%5%%*5%6‘3#%?%#%%&1%@%'YM'S'
i ndol - 3-yl)pyrrol e- 2d10x059‘3 p;?mﬁ-BLyl]JIithﬁola’JG)carbonitrile;

-4- (1- et hyl - 6- nor phol i n-4 I-1H—| | )Pyrrole -2, 5-dione; K)
(6-fluoro-1- net hyd-1H 3 eﬂ@xyu)mamwl ntﬂﬂiaayﬁéﬂ-l{}+m€hyl-6~m0fph01lﬂ°4~
»

3-

nmor phol i n-4-yl -1 Hindol.: 3 rrol.e di one;

3-(6-f1uoro-1-methyl¥ ifte okl b 3‘52 % "r'mrphonn 4-yl - 1H- i ndol -
3-yl)-pyrrole-2,5-digne; m(@ﬁuérb-m{ehbﬂ 1HHndol-3 1)-4- (1-meth§l 6-moépholm-4-y1-

-indol -3-yl) - 4(6 mor phol i n-4-yl -1 Hindol -3- yl)pyrrol e- ione. 32. A
conpoul® of claim1,1 Igﬂmﬂﬁlmﬂﬁb--aﬁd@uhoxy substituted by a heter oaryl

gadhg eirgclygll\:.r 32I ﬁ A ggﬁﬁggoélm%ou %I;nné%‘al %‘%ﬁl &el n- 3‘%*“1 1?3% one

of R and R is net hmﬁmdwﬁﬁ)gyﬁoiemmngt of claim 35, wherein R2 is etboxy
substituted by a heteroar 4 21 June 2004 36. A conmpound of cl aim 36,
wherein the heteroar®l is 16rbeaol yrethyl 4 F-indol- 3y figme byt pamamhviin-duiler ei n

.the conpound is 3- [q}ﬁ%&dﬁﬁ%oﬁ%y}s al%}lgloxy) 1 - nmethyl-IHindol-3 -yl]

-(I-methyl -6-nitr yrrol e-2,5-dione. 38. A _
;pb‘,/ar mageuti cal conpadsiti oBL(l}ﬁmﬂfyl-smgpbauaawMHLmeowgnaem1anéthﬂrﬁ effective

trifluoromethyl-1H-indol-3-yl)pyrrole-2,5-dione;
i) 3-(1,6-dimethyl-1H-indol-3-yl)-4-(1-methyl-6-morpholin-4-yl-1H-
indol-3-yl)pyrrole-2, 5-dione;
k)] 3-(1H-indo}-3-y1)-4-(1-methyl-6-morpholin-4-yl-1H-indo}-3-

20 yDpyrrole-2, 5-dione;
k) 3-(6-fluoro-1-methyl-1H-indol-3-yl)-4-(1-methoxymethyl-6-
morpholin-4-yl-1H-indol-3-yl)pyrrole-2,5-dione;
1) 3-(6-fluoro-1-methyl-1H-indol-3-y1)-4-(6-morpholin-4-y}-1H-indol-
3-yl)-pyrrole-2,5-dione; ‘

25 m) 3-(1-methyl-1H-indol-3-yl)-4-(6-morpholin-4-yl-1H-indol-3-

o yl)pyrrole-2,5-dione.

32. A compound of claim 1, wherein R? is an ethoxy substituted by a heteroaryl

or heterocycle.
30
33. A compound of claim 33, wherein at least one of R'andR' is lower alkyl.
34. A compound of claim 33, wherein at least one of R'andR'is methyl.
35 35. A compound of claim 35, wherein R? is ethoxy substituted by a heteroaryl.
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amount of a compound of any one of clains 1-38 and a pharmaceutically
acceptabl e carrier or excipient. 39. The pharmaceutical conposition of
claim39 which is suitable for parenteral adm nistration. 4021 Muwe20®e of a
conmpound as defined in any one of clainms 1-38 for the preparation of

medi caments for the treatnment of cell proliferative disorders. 41. The use
of conpound as defined in any one of clains 1-38 for the preparation of

medi canment S36f or A dvepbundaf cEni36pkheganbehicterdaty] ishimetiaztdy. of cl ai m 41 wherein
the cancer is a solid tunor. 43. The use of claim41l wherein the cancer is
breast, colon or lung cancer. 44. A process for the preparation of
conpounds df7. anyA edmmhiad ¢fk:laim B0, vABrerohpedngiongd is A6 BdHdzold-sdchorpaund of

Lonmil a7 58 21 U B000 Yl A SRR LB T Bebll s gherel 1 K
formula 11 NH2 R2' 1 11 R with a conpound of fornula 13 13 R wherein

5 or mJ ::\)g 15 6 A ﬁlrarema%gutlga c!)nqgo%mjog conllpar{sgg a:g' an ac{lve 121grec§en(f\ er}gct?i/ec onpound of

amount of a compound of any one of claims 1-38 and a pharmaceutically

acceptable carrier or excipient.

39. The pharmaceutical composition of claim 39 which is suitable for parenteral
administration.
40. The use of a compound as defined in any one of claims 1-38 for the preparation of

medicaments for the treatment of cell proliferative disorders.

41.  The use of compound as defined in any one of claims 1-38 for the preparation of

medicaments for the treatment of cancer.

42, The use of claim 41 wherein the cancer is a solid tumor.
43, The use of claim 41 wherein the cancer is breast, colon or lung cancer.
44, A process for the preparation of compounds of any of claims 1 to 38 comprising
a) reacting a compound of formula 7
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21 June 2004 WO 01/46178 PCT/ EPOQ 13026 5 wherein R, R, and R2' are as
defined in claiml and Xis Br or I, with-a heteroaryl substituted

trial kyl stannane or boronic acid in the Presence of; gy hasegnatal yzed by a
pal | adi um cat al yst; 10 45. The novel conpounds, novel pharnmaceuti cal
conpositions, processes and nethods as well as the use of. such conpounds

substantially as described herei nbefore . 57
o O
c
/@Egu
R N
R"

7

with a compound of formula 8

~
R N 1
s R

whereinR?’, R*, R! and R are as defined in claim 1;

b} reacting a compound of formula 11

O
R? \
11 'R
with a compound of formula 13

0] O
' OMe
N
\

13 = '

wherein R', R?, and R! aze as defined in ¢laim 1, or

¢ ) reacting a compound of formula 15



10

WO 01/46178

45,

21 June 2004
PCT/EP00/13026

wherein R', R?, and R* are as defined in claim 1 and X is Br or I,

with a heteroaryl substituted trialkylstannane or boronic acid in the
presence of a base catalyzed by a palladium catalyst;

The novel compounds, novel phanmaceutical compositions, processes
and methods as well as the use of such compounds substantially as

described hereinbefore.



