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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
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PCT Gazette. (1) G (57) Abstract Disclosed are substituted pyrroles having

formula (1), wherein RtWitRacompoupdpfformua® as defined in the clains and

in the description. These conpounds and their pharmaceutically acceptable

salts are useful in the treatnent and/or control/of cell proliferative

di sorders, in particular cancer Al so disclos Q%e phar maceuti cal

conposi tions containing the foregoing conpttuRds. 21 June 2004 Substituted

Pvrroles The invention relates to L ut eldip@rroles. In a first aspect,

the present invention relates to 'INted pyrroles of the fornmula H I
R? A

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



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, lower alkenyl, lower alkynyl, or |ower alkoxy ; and R Juge2004

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 as an active ingredient an
effective anount of a conpound ofHthe invention and a pharnaceutically
acceptabl e carrier or excipient. Mo a third aspect, the present invention
provi des the use of a conpoud@ &Pined in the invention for the
preparation of medicanments for tfAe\treatnent of cell proliferative

di sorders. In a fourth aspe ; ¥, invention provides a process for
t he preparation of conpo k tion conprising a) reacting a
conpound of forrmula 7 & eN 2004 a~ conpound of formula 8 wherein
R', RR', R and R2 are“'as deflnbd |d clalnlf' b) reacting a conpound of
formila 11 NH2 N R2 11 R, witHRa cdtipound of fornula 13 13 R wherein R ',

R2 , and R are as def{ngd inclaim 1, or .c) reacting a conpound of
formul a 15 wherein R, R®, and R? are as defined in claim I and XisBrorl,

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



la 21 June 2004 wherein R, R2, and R2 are as defined in claiml and X is
Br or I, with a heteroaryl substituted trial kyl stannane or boronic acid in
the presence of a base catal yzed by a palladi um catal yst; Thél&sRg8thds of
the i nvenPOW44™8 useful in the treatment or control of cebtT/EPsABIZerati ve
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
&/ M phase of the cell cycle. Detail ehl Description of the Invention The

I nvention relates to substltutgg More particularly, the invention
relates to substituted pyrrol la | b WO 01/46178 21 June 2004
PCT/ EPOO/ 13026 | R2' 5 whexein i

o—i-ndependent | y hydrogen, | ower
al kyl, lower alkenyl or ' drogen, nitro, cyano,
hal ogen, | ower aIkyI | h . or | ower al koxy; and
Is a heteroaryl, ;ﬁ? yele, ~e éﬁ qted’ with a heteroaryl, or
et hoxy substi t ut ed h a heteroaryl or heéterocycle; or a pharnaceutically
acceptabl e salt thereof. 15 As sed herein, the term"lower alkyl", alone
or in ogpnbination, neans a str ght or erﬁched chai n al kyl group
contai ning a maxi num of 3 carbon atons, such as nethyl, ethyl, propyl, and
i sopropyl, which is unsubstituted or substi t ut ed by one or nore of hydroxy,

wherein :

R'andR" are independently hydrogen, lower alkyl, lower alkeny] or lower alkynyl;

C ) R’ 1s hydrogen, nitro, cyano, halogen, lower alkyl, lower alkenyl, lower
10 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 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



| 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 oroneta%lmr%g{j, triflouromethyl. 20 The term "l ower al ko&/""'_i,_ 2hiuwsd0k in
conbi nati On, CHigHAs a group wherein the |ower alkyl resi ddECVEPMER2ed as
above, for exanple, methoxy, 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 nay the sane or

di f f er &ht , PFe.ra%ade, thiazols, Hgidazole, ymrpls: ispxazelg, isethiszile oxediezale, Biazelse or
f h . kvl . , nitro, '
or Cyano. HEEle iR b ine, YAt pRRPRANY pyraliBlEha BaEREY, N[00 M MO

ni trogen, sulfur and oxygen. Exanples of heteroaryl are furan, thiophene, 2
WO 01/ 46178 21 June 2004 PCT/EP00/ 13026 5 pyrrole, oxazgle, thiazole,

i mi dazol e, pyr a%’_&ff erm; gs%&c&_@, 3 %%i“&%’!‘@?a%?aﬁff&iaﬁé?9?‘?‘?%‘5@,0“'
tetrazol e, ybltiaAdlhag ehitainRY bhe b ford etdr8iAgh G hicR il B HeVeme Y AR AE an @
triazine. The term "heterocycle”, alone or in conbination, neans a 4 to 7
menber &d  nwhereareomg is pantialiygommmmipdé teliyrsetucatesl aod whereethbsteisaasubsstuedioch may be
the sanme or .d.fferent, and 1 ere.the ri I,s _partiallly or _conpletely
satur at od SHEEHRKERS Soh e PPm Pt RERERE ibe Al oo et PR By B o
nore of  hadmE@fbr cyMee Tha héHoatoRMSl L Yele®RI TR Yhe drélFdondbti@0f nitligks,0,  am no
or cyano. The heteroaton(s) are selected fromthe group consisting of

ni trogen, suiyrengd oxgan.okxagemies ahuampistutegthetenenyple are pymoting, pywolidines| e ar e
pyrroline,; rolldin J.m dazoliine. I m.dazol idine, .pyrazqline,

byr azol i o HaSaasHing introlidi%, PRAZOIRR: by O AR, by RiEprd. e ane,

t-hi omorphoibiolifd, ARKiaAd, fiEomemtolisid, bipentie, ahderthhe " hal ogen” means
flourine, chlorine, bromne or iodine. The term "am no" neans an
unsubstituted am ne group or an am ne substituted by .20 one or nore
substituents se o 2 1 f.onyl or
arylsulfonyl, T @g%gﬁnﬁﬁggﬁghéﬁ%méggﬁém§ﬁ§¥b%ﬁgﬁﬁxéﬁy%§gﬁched chain
hydrocarbon group of 2 to 5 carbon atons having at |east one double bond.

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



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, preferably, R and R' are independent|y hydrogen, nethyl Jue20@4 hy|
whi ch ar eW@H@EbEBi t ut ed or substituted by | ower al koxy, pretetpddiigoizet 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 methoxy or ethoxy, nost preferably nethoxy. Preferably, when R2 is

| ower &l kydlkyliitis bty twhith @&nﬁﬂmhaed%&mmh@d%gmmyt ®2afayOdlsoreferabl

- substituted b){ one or nore of |ower al koxy or hal ogen. Mst preferred when
R2 is | ownehe hitoptkybaychas tflupromethd. 2004 PCT/ EPOOY 13026 5 al kyl it is

met hyl, which is unsubstituted or substituted by nethoxy. R2 may al so

pref erably be hal oal kyl such as trifluoronethyl. Wen R2" is heteroaryl,

it is prefer abIWheMRopﬂmgtbaryr urxﬁpryferablynhd@hahwj fuvﬂmyl;hnlcﬁzolylnsmaﬂsl tuted or
substituted th | ower, al ;é/| szol yl, .pyrazolyl which i:s unsubstituted
or to subs"f'}s't1 TiSHbS with lgper alkylk FWOW’IPYT%OIX] I igppjupstitung en R

is is i@etesruasmleéwuhtlow&awpgg” Il&il%slabﬁézb ted morpholine, unsubstituted

pyrrolidine, unsubstitutedpi I'ne, or erazi ne which is unsubstituted
or substituted wth Iovver al kyl, | ower al koxy or carboxy. 15 When R22' is
et hyl substitut th er oar. bly.the hetero ryI is i.nii dazol e.
In addition, ﬁgﬁ‘b\,\% bsels [FT%?VC%Ff IE)BFFSW%I Syt éPQKPtP g, YWIsPRSHEYEA | . | n

addi tion tng'r@llhlﬂé,yurﬁl‘lﬁ?.ﬁﬁitédﬁl Mct@rlﬁ?éfﬁiiﬁer \9%'&9“5 Lﬁfsum&ﬁé@&ysﬁbﬁﬂut@ may

al so be nmet hox oXy substituted wth a heteroaryl or

het er ocyc|with Jofvegal yletoewreﬁommmmx, when R2' is thiophenyl, preferably
R) andlSR" are both nethyl and R2 is hydrogen or nitro. 25 In another
preferied enbodi nent, when R2 is furanyl, preferably R is hydrogen,

methyl, R' is mwhéiyR? igeikll Babstifutdty @it B&Eroftyl, prdfé@bly 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
methyl 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.



I n another preferred enbodi mrent, when R2' is imdazolyl which is
unsubstituted or substituted with |ower alkyl, preferably, mf,:t{]u?\gl 5
preferably R is methyl R' is nmethyl and 30 R2 is hydrogen, } B,OOéyano,
hal ogen oVOfL##Id&y. In another preferred enmbodi nent, when PIRIVERO&/130R¢ azol y|
preferably R and R are both nmethyl and R 2 is hydrogen or nitro.. 4 WO

- 01/46178 21 June 2004 PCT/ EPO0/ 13026 5 I n another preferred enbodi nent,
when R2' is pyrazolyl which is unsubstituted or substituted wth |ower

al kyl , Spref er adhynethernppeferrestemthodimeny, whend{dispyrazelybwhishfis mbﬁ]‘dltut%(h@r R2 is

hydr ogen, e

pyri ndi nylsr&b%)flﬁf gﬁ%'?%]ﬁ%@gﬁ% %ily?%%fg{/aﬁﬁ'g’hﬁ% ﬁ&g%\%@] n| t ro.
I n anot herRhgnj(&bg@dni@(ﬁmﬁﬂa@m, when R2. is isothiazole, preferably R and
Rl is nethyl and R2 is hydrogen or nitro. 15 In another preferred

enbodi nent, when R2 is pyrrol idinyl, preferably, R1 is hydrogen or nethyl,
R' i s hydrogen, ﬁﬂ@’h 1 RO, ;. Cyano,
hal ogen, trifl Jggg{)rteﬂfwipy% 0X wﬁieﬁ]ﬁgtﬂ?ﬁn{dﬁiﬁxﬁgéﬂge Rntr)Hgglwnel%t when
R ' i supi paethyllanyl[l{'xqiiﬁfcgmb#mtr&' and R1' are 20 both methyl and R2 is
hydrogen. I n another preferred enbodi nent, when R2 is norpholinyl,
preferably RE is hydrogen, nethyl, preferably R . is nmethyl, hydrogen or
met hoxymet hyl , @ngdoder ﬂr&enéw&ﬁmaﬁamménqz- R) @M azd pRYETb]y RLAYR s _
trifluoronethyl, or nethoxy. 25 In another pref erred errbodl ment, when R is
et hoxy subsethyland® lishydrdgen erwitioyl or a heterocycle, pref erably a
heteroaryl and nore preferably im dazolyl, preferably RL and R * are
baoth nethyl and R2 is nitro. 30 The conpounds of forrmula | are prepared as
fol |l ows. The Stiaizhbher prEtR4d Shbodin&RWRHTF RfpyHendmyprfeay, re ipr epar ed

according to v
hydrogen or methyl, R" is hydrogen, methy! or methoxymethyl, and R? is hydrogen, nitro,

_Cyano, halogen, triflucromethyl, 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



Scheme 1 5 21 June 2004 WD 01/46178 SCHEMEI 1 5 PCT/ EP0OO/ 13026 When R2 is
het erocycle or heteroaryl and R is |ower alkyl, conpound 4 \(/:vﬁg be
prepared accor di ng to Scheme 1. 10 A conpound of formla 2, e 7004
representWOBI4g78 |, i s prepared by known nethods (Myer, Mwﬁmmﬁagur ba,
J.F.; Rapoport, H J. Og. Ch em 1986, 51, 5106.), and is al kylated by
known net hods (NaH and al kyl iodide in N, N dinethylformarnide (DMF) or
tetrahydrofuran at 0OC to about 25C) to give a correspondi ng conmpound of
formula 3. Alternatively, alkylati o8CHEMEbe' carried out using dinmethy |
carbonate and a base (such as 15 K2CO3) or a catalyst (such as TBAB) in
DMF, by heating the reaction mxture to reflux (greater than 90C). A
conmpound of forrmul g~ eacted wth-a roaryl subsiit ut ed

trial kyl st annane, 3 s}) vent _such pne_or._ THH hé\ presence of a
base, such as tyg+et i = Ny a pal | aghy al yst, such as
tetrakis(tri phenyl phgsphl e) pal | adl um (0) .a tengera ur e vof 50C to
reflux to afford a cbrrespondi ng conmpodnd of forrrul/a\é W th RR‘ bei ng
heteroaryl. 6 WO 01/46178 21 June 2004 PCT/ EPOHC13028! 5 Alternatively, a
conmpound of formula 3 is reacted with imdazole or gubstituwted inidazole,
in the presence of cesium carbonate, 1,10-phenanthfoline and

di benzyl i deneacet one, catal yzed by coppgr(l) tpffluoromnmethanesul fonate
benzene conplex, in a solvent such as x¥l ene,”at a tenperagture of 110-125C

to afford a
m m
e
L N
) R ' N HO '\{
6

4 R"

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.



correspondi ng conpound of formula 4 with R2 being the imdazolyl with t he
nitrogen 1o attached at the indole ring, as described in Kiyoori, A
l\/arcoux,ﬁ‘g-g uchwal d, S. L. Tetrahedron letters, 1999, 4021@65?004V\hen
R is a MR ic anine such as pyrrolidinyl or nor pholﬂ(ﬁﬂl’ﬂ"/@méorrpound
of formula 4 can be prepared froma conpound of formula 3 using Buchwald 15
reaction. [Wlfe, J. P.; Buchwald, S. L. J. Og. Chem 1997, 62, 6066.] A
compound of fornula 3 is reacted with a heterocyclic am ne, such as

pyrrol Bdi ne, i iltareatiyels 8 gempognd @fcfenulmhtllbma@scﬂd@th imidazole or substituted

2.2 b s JLphsml RS BLOOY ofedkiim ELARRALIW Lo ARG raiaigs,  catal yzed by

tris(dibenz ace dirpa vent such as

t et rahydr mﬁhernaﬂ;daﬁbac&tdnenwlydsdrt@ @Pp&ﬁ@t:ﬁﬂutﬁBﬁeﬂﬂn&ﬁfbﬂde gerzengound of
formula 4. 20 When R2 is pyrimdiny a co oun‘dhof faormula 4, is prepared

by the folcpsml%gm%dméecha@w&ﬁﬁ*ﬁoﬁﬁdeﬁpcmwm 103125 CrigaHeEdke wi t h
-N-butyl ity oﬂﬁ:n*r?c%%oﬂnd Bﬁfohﬂgmr@ :Hka%efu?d sk N«hﬁ'tﬁ%yrh Bééaat e. The

resul ting pro I°s then treate 5 adueous nethanol to giv
conpound citaftedran e ifdola ringnpalesditet if KnycwlraAS MsrcoendtEd Buchiwald, S. L

br onopyri ni. di ne tetrakjs(tr yl phosphine) palladium(0) in the
presence gzlfe”é‘hffyé’él‘gﬁfé'ﬁ 6@%35? carbonate in di oxane at a tenperature of

100- 110 Cto give a conpound of fornula 4 30 with R being pyrimdinyl.
Wien R - is ethoxy sybstituted heterocycle or heteroaryl, such as

2-i mi dazol - 1- yIWhem Romyahwmwalmjamfnefsmm pyroliginyl pemerrholindda by t he

foll ow ng seque 178 21 June 2004 P EPO / 3026, 5 npound
of or mui £SEHEGNY BLEFBAS 117 TP REH B ASEr R R g St Thoap e o

give cgnpauadiof, [WoEalIMEABuekwAE S aUN gv\chém 131907; 621)606®¥)@ebd1ﬁ;bc)mmdi620|
-trlphenylphosphlne and di et hyl azodi carboxylate results in a conpound of
formul a 4 fermya@is rqpé;eﬁgwgmamtgggmlmlmpe,épﬁbmyrmhdme in the presence o

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:



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
chlorides, such as, for exanple, alkyl anmine, such substitueg}Jung2004

prot ect edMtl46H8conventi onal protecting group. 15 A conpopefeeéyiggerul a 4
is reacted with oxalyl chloride in a solvent such as diethyl ether or

- dichloronethane at a tenperature of fromOCto 25Cto forma

correspondi ng conpound of formula 7. s 5 10 WO 01/46178 21 June 2004

PCT/ EPGO | 3026 Acm@unmaffohnm@rsrwmcu’edlvmﬁﬁﬁ& Md@ammd of
fornmula 8, a, knqwn ound (U. S. Patent No. 5 0 % or a conpound
pr epar ed by dEes tOrT%‘f“FIB Po‘inﬁﬁ tﬂéatWEE@mwnﬁﬁmﬁl( uch as :

triethyl a”hﬁﬁoiﬁthﬁ}aﬁkﬁa%lot a@gghc\%%hlﬂe LREBRE H{c?dl%e}?l%x%a%'{e%ﬁlté § £5C. The

resul tant proddct i's then’ an aci d, suc enesul foni c
aci d or hyehmopshind off forauilait with®R *sioding Mimadazhl- hyl-ebkyl| ene chl ori de, net hanol
or THE at a tenperature of 25C to 65C to forma correspondi ng conpound of
formula 1. If a protecting group was utilized during the reaction of 7 and
8, it is renoved at this point SBHEME et hods known in the art. SCHEME 3 H
15 R2' R2 N |

0 9]
N
JON :
R2 N A\
4 R! . N
) R? \.
7
+ 0—~
\ NH.HCI
N
\R .

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.



R RL. 19 R 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 oxalyl chloride
in a solvent. such as diethyl ether or dichl oronethane or Wltﬁ 4004
sol vent, WPOWMSKB rerature of OC to 25C to form a corrpounomelElfunnﬂulﬁa 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 fornula 10. 15 A
conpound of forrmula 10 is reacted wi th amoni um hydroxide to give a

correspondi ng ¢ f ound of, f 2,is reacted

with nethyl OX&W&H%&’BI (52&{1{@]%?%5 %3%% wqg‘gﬁgwpggn%?@bﬁwlae&l A&POWP

di chl oronet:bmpeumr(msxmmtm S@57614) ored compoRAR Prephied {Q{fno% h&hod0ir5C to
forma co ound of formula 13. A conpound of fornmula 11 is reacted with a

compound ofi% BFHAIFG 01303, suqh as B?fé@é%@eé‘! dighlorereethang ademperelssi um
et 9 debetiteR 0°€ 1Y 35C Sk PHIOBIUI ALK [BREA bifh o' RIP B W g 0T 0C 1O

25C. The resulting product reated W Th an acid,  suc
hydr ocHbor itduerssdienc gcud er hydrodﬂommabldmin i mlmnlt auch.asiﬁbtlmbné]:}ilé@dew SCHEME 4
5 21 June 20
u (ghano{D 'f at a tcmperature of 25°C to 65°C to form a corresponding compound of
_formula 1. If a protecting group was utilized during the reaction of 7 and 8, it is removed

at this point using methods known in the art.

i SCHEME 3
o 0 0
OMe OMe
A\ N N
N N
R? \ R2 '\{ RZ
4 R? 9 R" 10 R
0 O ‘ 0
OMe NH
N, \ N M
N
N
e we R? \ R? \
- 3 AR 11 R

15 1



15 As set forth in Schene 4, a conpound with formula 3 is reacted with
oxalyl <chloride in a solvent such as diethyl ether or nethylene chloride,
at a tenpg%9§%& of OC to 25C to afford a conpound of fornul 8l Yupe24@ A
conpound o a 14 is reacted with a conpound: of for nuPETEPDHIIME
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 assnethylene chloride, 15 nethanol or THE at a tenperature of 25C to
65C to forma conpound of fornula 15. A conpound with a fornula 15 is
reacted wwth a heteroaryl substituted trialkylstannane or boronic acid
such as 2- (tri butsydesfeathrinScherhé 3phampouod offorfriutd bistrgasedwith metliyliorad! e,

t hi ophene- 3; boronic acid, ip the esence,of a base such as 11 WO
(¢) 1}0 46178 CE%”?ﬁH?ea 2%691“" w&gﬁégﬁﬁg’ié%%"@‘&}‘? AROR & 1HPULHENI VAL at a
car bonat e, :e:aﬁahmz&&t (°F 18 288t kMM GRiRuNE br fiml1A5

t et raki s(tri phenyl phosphine) palladium’(0), or tri(dibenzylideneacetone)
dipalld8ium (0), in a solvent such as toluene, acetonitrile |, .

t et rahydr of ur an, i .t erature,of 80C to, 110C to afford a
conpound with f&%rflg&%éa@goﬁ%a %f)snr\%}g&%({%'ﬁi{ﬁ?dlﬂw hyep 'CZ:SPE’é?rgﬂfﬁtﬂ' of formula
| into a pharlyedby paitddinm oAChEDsAM € sslabit sGeHadBokaHet & derfplradie 4iF €at ment
with a sui hgﬁ,}!q@ base in a known manner. Suitable salts are those derived

not only f ot i$akite aHadkascompopnd phfasmela Kbdi um  pot assi um or cal ¢i um
salts, but also fromorgani c bases such as et hyl enedi am ne,
monoet hanol am ne or di et hanol am ne. The conversion of a basic conpound of
formul d3l 15 i ntfocamphadmd éeratulcHl isyreavtaiopitiobmmoniint hg@oxide t6aiveiaed out by
treatment with a suitable cid in a known manner. Suitable salts are those
deri ved nofog?ﬁp?“$‘P§ﬁPmﬁB?ﬁ§9ﬁfemﬁﬁ?éé for exanpl e, hydrochl orides,
hydr obr om des, phosphates or sul phates, but also from organic acids, for
exanpl e, acetates, citrates, fumarates, tartrates, inaleates,

A compound of forrula 12 is reacted with methyl oxalyl zhloride 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



met hansul phonates or p-tol uenesul phonates. 20 The antiproliferatiave
activity of the conpounds of the invention is denonstrated below These
effects indicate that the conpounds of the present invention A Bing 24| i n
treating WAhHM6I78i n particul ar solid tunors such as breastPanitrawison
tunors. 25 The epithelial breast carcinoma cell |ine (MDAMB-435) was
purchased from ATCC (Anerican Type Cell Culture Collection) and was grown
in culture mediumas recomended by ATCC. For analysis of the effect of
vari ous conpounds of fornula ISGHEMERe growt h 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 af t‘ He cells were plated, the 30
conpounds to be anal yzed were di ssol ved i 80% DVSO (di net hyl sul f oxi de)
to yield at 10mM s¥oek I ution. Ez efipoudtt was diluted in HOto 1nM
and was added to icte_me_lls irst rowof a 96 well master

pl at e cont ai ni ng-rethIN o yi el dxa atN concentrati on of 40M The

conpounds were-then geridk}y diluted_in iumin the "master plate". The
di | uted conpound(s) were then transféfred To test pl at eg containing 35
cells. Arow of vehicle "control cells" rseceived DVMG8 Yhe fi nal
concentration of 12 WD 01/46178 21 June 2004 PZT/ ®P80/ 13026 5 DVBO i n
each well was 0.1% 5 days post drug addi tq ™Ne pmﬁﬁg'mas anal yzed as
descri bed below. MIT (3-(4-5 methyl thiazd , -2,5- diphenyl
tetrazoliumbromde; thiazolyl blue) waS addedto each well to yield a
final concentration of Im-/M. The plate was 10gthen incubated at 37C for
2 1/2 -'3 hours. The MIT- containing nmedi ulgwas then renoved and 501 of
10D% et hanol was added to each well to dissolve jhe formazan. The
absorbences were then:read using an automated pl gte reader (Bio-tek

m cropl ate reader h Nes F

equation, see Am J.

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



The results of the foregoing in vitro experinents are set forth in Table |

below. 13 5 WD 01/46178 TABLE | 21 June 2004  PCTI EPOO/ 130262 ; 0
Exanpl eR(ﬁ@g)%'gcs 0 (.M 12dCH3CH3NO2 CN- 0,002 12hCH3HNO2- 2bluse20Q4\
12eCH3HF T8Y2B 12f CHBHG ON-<0 . 003 12 0 CH3CH2OCH3 NO2 REI/BP00A3026
14f CH3CH3Br N 0. 005 - 14aCH3CH30CH3 C N-0, 04 14hCH3CH3CF3 ON-0. 08 1CH3
CH3H DN- 0. 06 15CH3CH3CN-- <0.01 CN 121CH3CH3H/.IN 0.23 - 12aCH3CH3IN®2 O
N-<0. 035 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



11CH3CH3HM. 02 13CH3CH3CNO N-0. 004 14aCH3CH3OCH3 O - 0.02 VN 14bCH3CH3F/\
0.03 o N 14 WD 01/46178 21 June 2004 PCT/ EPOQ | 3026 14cCH3CH3CI/ 0. 002 O
N- 14dcnqg€§p;91 03 O N-- 14eCH3CH3CF3 / \0.05 O N 12bCH3CH3&HBwe 200t o N-
12¢cHCH3HO' ) 3CH3CH3HO. 04 5CH3CH3Hs0. 04 2; CH3CH3HO. OPCITEROPAARS 03 \ 0
0 2hCH3CH3NCR0. 01

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.



4aCH3CH3Hc! 0. 024 s 2cCH3CH3NO2CNO. 03 N CH3 4bCH3CH3HCNO. 06 N CH-3
AcCH3CH3NO2CNO. 02 s 4dCH3CH3NOR0. 02 6CH3CH3NORsS0. 04 1CH3CH3NOZ0. 005 N CH3
15 WD 01/46178 21 June 2004  PCT/ EP00/ 13026 2aCH3CH3HO. 05 Ci4b¥une 2004

2bCH3CH3OW I N | CH3 2dCH3CH3INOR2~~ 0.12 C PCT/EP00/13026
5
TABLE 1
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 0.003
14g CH3 CH3 OCH3 C 0.04
14h CH:, CH; CF; C 0.08
12j CH; CH; H D 0.06
15 CH; CH; CN C . <0.01
121 CH; CH; H <:> 0.23
._'.\:‘]
’ 12a CH3 CH3 NOg 0/ \ <(0.01
N_
\_/
I CH; CH; H 0/ \N 0.02
_ _ N/
13 CH; CH; CN O/ \ 0.004
N_
n_/
14a CH; | CH; OCH; 0/ \N 0.02
‘ n_/ '
14b CH; CH; F O/ \ 0.03
\n_/

14



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 10aQtBCHBBL N \ 0. 025 ~N- 10bCH3CH; CNN\ 0. 03 ~N- 8bCH3CH3NOZH¥ne 2004
1/46178 : PCT/EP0(/13026

l4¢ CH; CH; Cl 0/ \N 0.002
/S
14d CH; CH; Br O/_\N 0.003
N/
14¢ CH; CH; CF; o/ \N 0.05
N/
12b CH; CH; CH; O/_\ <0.01
N_
_/
12¢ H CH; H Oﬁ 0.07
N__-.
, —

3 CH; CH; H A\ 0.04
) 5 CH, CH; H /j\ 0.04
P S

Zg CH3 CH3 H / \ 0.02

{3
2i H CH; H 3 0.03
(M
2h CH; CH; NO, /A 0.01
(3~
4a CH3 CH3 H EN 0.024
| A\
S>—
2c CH; CH; NO» N : 0.03
2 | AN
Lo~
CH,
i 4b CH, CH; H N 0.06
o | N
Lo
CH,
4c CH; CH; NO; [N 0.02
- | \
S>—
4d CH; CH; NO; N 0.02
{3
6 1 CH; CH; NO; /j\ 0.04
. g
1 CH; CH; NO; NN 0.005
S
CH,




0.25 \ N 8cCH3CH3NC20. 02 8dCH3CH3H-N N 0. 03 - SeCH3CH3Br 0. 025
2j CH3CH3NO2NOND. 2 CH3 16 21 June 2004 WO 01/ 46178 PCT/ PPO0O/ 13026
2kCH3CH3Hi  0.25 N-N CH3 21CH3CH3Br N- NO. 07 CH3 17CH3CH3INRN - 21 {upedo4

2nCH3CH3NFB /41791 2nCH3CH3HN- 0. 04 18CH3CH3N2/ = -~~~ 0. 05 PR TIEP@HEBRE HCN
0.08 N
72 CH, Ci H N 0.05
I
L}
C}-!3
2b CH; CH; OCH; N 0.06
|
CN\%
CH,
2d CH; CH; | NO, [N\>_ 0.12
N
\CHZCH‘.,
| 2e CH; CH; H EN 0.08
>
N
9 A A B N
2y 20 CH; CH; NO, [ \ 0.04
N
2f CH; CH; NO, N\ 0.02
. |
Cﬁ\ﬁ
7 CH; CH; H = 0.06
—_—
8a CH; CH; NO, = 0.03
o
9 CH; CH; OCH; NN 0.06
o
102 CH; CH; Br N 0.025
10b CH; CH; CN NN 0.03
o =
o gb CH; CH; NO, CH, 0.25
N: il
8¢ CH; CH; NO, f\ 0.02
'--..NI
8d CH; CH; H = 0.03
8e CH; CH; Br f\ 0.025
*--..NI
2j CH; CH; NO, N 0.2
eH,

16




12i HCH3HCN-. 08 0 14i CH3CH3d 0. 01 12nTCH3CH3OCH2F0. 17 N-- 12nCH3HF0. 012 0
120CH3HH/\ 0. 037 0 N 16CH3CH3CH3OCH 1.18 0 N 12kCH3CH3H/ -\3.41 N . .. _
H3C-N 5 In an alternative enbodi ment, the present invention i3 4¢é¥ed to
~ phar mace W@ 8646178conposi ti ons conprising at | east one conpear®ped by nul a |
or a pharmaceutically acceptable salt thereof. 10 17 WO 01/46178 21 June

17

2004 PCT/ EPOQ' 13026 5 These pharnaceuti cal conpositions can be
adm nistered orally, for exanple, in the formof tablets, coated tablets,
dr agees, d or gafH; gel afigHLapsuf @s, solufiens, enul Jigys or
suspensi ons. They jcan al solbe adm nistered regt , for |exanple,{in the
form of sjppositorlies. In particul af, however, the conpounds of the present
i nventionf are CH,
21 CH; CH; Br N\ 0.07
ch,
17 CH-; CH; NO, N 0.07
M\,
2m CH; CH; NO, T\ 0.01
N~g
2n CH; CH; H A 0.04
‘1 18 CH; CH; NO; éq}_ 0.05
=
19 CH; CH; H é,“j\>_ 0.08
=
12 H CH; H C 0.08
14i CH; CH; Cl & 0.01
12m CH; CH;0CH; | F O/"\N 0.17
——/
12n CH; H F o/‘"\ 0.012
120 CH; H H O/_\N 0.037
:} \ /
16 CH; CH; CH;OCH. 0/_\N 1.18
| ./
12k CH; CH; ‘H 3.41
H,C—N N~
5
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.
10



suitable for parenteral admnistration, for exanple, in the form of

I njection solutions. 10 The pharmaceutical conpositions of the present

i nventi on_comprisi ng compounds of formula |, prodrugs of such ®¥8#Mnds,
or the saOdM¥ilPeof | may be manufactured in a ‘manner thdRCT/EPORANRG i n t he
art, e.g. by neans of conventional mxing, encapsulating, dissolving,
granul ating, enulsifying, entrapping, dragee-making, or |yophilizing 15
processes. These pharmaceutical preparations can be fornulated with

t her apeut i cal | yThé¢sa@harmacagicghenrepashions grirbecadminisicssdorali g dene@mpisim st ar ch
or derivat] , el ] ' a sed as such
carriers f@\ré?@gépg{ag,gkc Séifqiécgm?%gr él{ag?csafagg8e§s°fea¢$2at§§']rahaﬂésé %.]? ﬁ%&é apsul es.
Sui tabl e cemulsi®hs of SuspsiidnsgThey tan Aaiziddadniseadduetalig dot eabdlgiit the waxes
and fats. Depending on the nature of the active substance, no carriers are
gener al | y form of syppasitaries, Ip particalae hepersst the gampeyndls ©f sgiresent igyeatigs) aae
carriers fQofhRGo HREL g& in%iraziérﬂ'f&téég{ﬁ gg{hghéYJeréf iﬂfe@?é‘)\?&cﬁﬁﬁorﬁp! yol's,

saccharose, Invert®sugar and gl ucose. carriers I njection are
wat er, 1@l cohol s, polyols, glycerine, vegetable oils, phospholipids and
surfactants. Sujtable carriers for, suppositories are natural or hardened
ol s vaxes, I N PIATHOCRCEICGUPHIRH § Gropess: pEn g cogpounds
prepar at i opsforaiiadl HodaRe bRkRhROEPEENsSH tROSIN Shersdt! MBY bk AlaRGfacRO& TS
stabilizing agents, wetting agents, enulsifying agents, sweetening agents,
col ori ng apennss thét iskmavmig theyantesg. by ameaars dimonventiphalgnixing, eseapsileting. essur e,
buffers, cgat ilnlc_la ag@_ﬂts or a{gtim‘gi d?nt s. They ca .al so cogtlalrL ot her

t her.apeut i #2191t AREF Y% §BY YRS BRI HTRFC TR KU OF DORBIIEE i ve

i rrpr edi£nt propéhey. THEO phiianeeubitalipRépiidtRing can/¥e foRALIRRASHHABeNBeuticABy Pr esent

I fvention concerns also a process for the pregarat i on of conpounds of
Formul a | BéRpinPEIaRts Qi )orgaskcearmeys-al-ewessotrd stefchfos danyaiives (heegpbrtalepsten® WO

01/46178 5, bP;@s AR RR P HlseRas s QA AerB s SIETR 0k Fb1elti e f804hnd 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.

o, 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



PCT/ EPOO/ 13026 wherein R and R ' are independently are independently
hydr ogen or | ower alkyl, [|ower alkenyl or lower alkynyl; 10 R2 is
hydrogen, nitro, cyano, hal ogen, lower alkyl, lower alkenyl, Bbdwe2004

al kynyl , WO O/#IEs al koxy; and R' is a heteroaryl, heteropgalarsoetoby !
substituted with a heteroaryl, or ethoxy substituted with a heteroaryl or
het erocycl e; or a pharmaceutically acceptable salt thereof, 15 b) reacting
a conmpound of forrmula 11 (schene 3) A with a conpound of formula 13 (schene
3) 0 Owe 19 WD 01/46178 21 June 2004 / EROO 13026 5 wherein R and R’

are independently are independently hydrogen<or |ower alkyl, [|ower alkenyl
or lower alkynyl; R"' is hydrogen, cya&o, hal ogen, |ower alkyl,
| ower al kenyl, |ower alkynyl, or | koxy; and R' is a heteroaryl,

heterocycle, ethyl substituted W eroaryl, or 10 ethoxy substituted
with a heteroaryl or heterocycle; or a phgvhaceutically acceptable salt
t hereof, or c) reacting a conpound of formula 15 (schene 4) 15 wherein R

and R' are independently are independentlsy hydrogen or |ower al kyl, | ower
al kenyl or |ower al kynsjitaqmpoyndofifasgula 8 (sehanes cyano, hal ogen, | ower
al kyl, I ower al kenyl, lower alkynyl, or |ower alkoxy; and
, 04<
Q NH.HCI
.\ o '\'
) 8 R’

wherein R' and R" are independently are independently hydrogen or lower alkyl,

lower alkenyl or lower alkynyl;

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 =}




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

20 ethoxy substituted with a heteroaryl or heterocycle; or a
pharmaceutically acceptable salt thereof, and Xis Br or I, W fuge 3004

het er oar y\YOOWMEFE t ut ed trial kyl stannane or boronic acid i rPQIA&Pe/eEéNce 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 proliferativeldisoqﬂers, in particular oncol ogi cal disorders.

These donpoundswhareinforand Rataroinsepandentiynim jndepérdiestynippbiogtn arlevgratityl.cul ar | y
useful in the treat rrenlt w2l l%n%rql of EOl il-d tunors, such as, for exanple,
breast and col on tunors. " 20> W70 38’5% PW53une 2004 PCT/ EPOO/ 13026 5
Accordingly, the’ presenk hiyiegdi nitid, SRRB! Haksen 1BResRy GbwehakakIew&oNpounds
for the preparation of medicanents, especially for the treatnent or
control of cell prolifetkmyerlanesstkesy:andin particul ar oncol ogi cal

di sorders, e.g.pfor th h t r Ld . ) h as, for
exanpl e, breastRand coﬁ(%%ht%ﬁe?r%? .fh%%mi?{i%ieer Jég%}fsfﬁglatﬁj‘?“égmég r?a\l/ritjéﬁount of
a conmpmund i n accor dancathmiytdubithued witvedeoaryeeingerotyddiaint of conmpound
that is effective to prevent, alleviate or aneliorate synptons of disease
or prolong the asRhaW?f’gP“ ly pepspieplsisal thegidfing treated. Determination of a
therapeutically effectjve amount is within the skill in the art. 15 The
therapeutically effective amount or dosage of a conpound according to this
i nvention can vary W thj ' L n L husted to the

i ndi vi dual requi rerrgntrgé(:ﬂpgaggrghb%ﬂéir@fifgﬂrﬂlg\rgnlézgs‘scggn-ﬁ%%)generaI , In the case
of oral or parenteral adm nistration to,adult humans wei ghi ng
approximately 70 Kg, a daily dosage of gpout 10 ng to about 10,000 ng,
preferably from about 200 ng to abow=t, 0§80y, shoul d be appropriate,
~although the 20 upper limt may be excaes when indicated. The daily
dosage can be admi nistered as a Ln in divided doses, or for
parenteral admnistration, it o)

R | T . X
R? R"
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.



continuous infusion. 21 21 June 2004 WO 01/46178 5 Exanples PCT/ EP0O0/ 13026
The conpounds of the present invention may be synthesized acc {gjlﬁgg to
known technl %ues such as, for exanple, the general schenes g Y
above. TREOPU18 B ng exanples illustrate preferred met hodRCHER0013026

synt hesi zi ng the conpounds and fornul ations 10 of the present invention.
Example | 3-j1-Methyl -6-(3-nmethyl -3Him dazol - 4-yl

)-1Hindol - 3-yl) - 4[81 met hyl -6-nitro-1H indo |-3-yl)-pyrrole-2,5-dione 15
a) 6- BSonohsseslingly.be pregentimventionspmp(ises dhewsecpfsex dhave sgmpoundsyfer the M P, -

Shi ur ba, 5 ed in
smal | porrf |d;arﬁasu°§\a/d§r e%ctaméﬁits gSpcga ;%gg}sf zét%.%ﬁt %:hgpﬂ%ﬁ%z}lﬁ@%??%e (2.96
g, 61.7 rﬂﬁdrderﬁﬁﬁ@hﬂ&cﬂlaﬁﬁﬁ@ﬂo@tdl)dlslol‘ddilsr ¥.gl i thd #Patnigh) o8donB6l ofSblidr i ng was
continued for another 30 min. |odonethane (4.5 mM, 71.6 mmol) was added
dr opwi se. APy sush asHor EXANplE ATERsh angheol PRSI nto ice-water and extracted
with ether (3 x 200 nlL). The conbined organic extracts were washed with
brine and dried (MJSO.t). Evaporation of the solvents and chromat ography
of thellr esi due Averaputicaly etj&btwm&nuglthnéx aompgavkin accordance wuh this

6- brono-1-nethyl -1Hindole (1 %ﬁﬁ%bﬁ% Asolut|0ﬂ
6- br omo- | -"HETHYR TMERRE ?%ﬁBP‘é‘“(OgcﬁmgO“%b‘ ' IRFOPSHYCHO PHTYGRN 8 GERC OFegassed by
bubbl i ng adnw@rétagﬁﬂﬂhn{sfwdﬁewdr%?olw th&@u&@vﬂbme sﬁbﬁl}{ BefnLurdred, 59

mmol ), tetrakis (tTiphenyl phosphi ne)pal | adi um (0) my, 0.59 nmol) and
1- met hyl Eeterenmatmmqﬂaghqnmun)cam dﬁz@ive amGunY e Wlthm tiﬁeqhdt mthe &L, Benneche,
T.; Undheim, K Acta Chem Scan. 1993, 47, 57.) (11.6 g, 31.2 mmol) in

toluene (30 30 nL) were added and the m xture was heated to 120C for 18 h

antil Bd bl ack TrpeapadicallPErebive AUNAS dosseast.a Jomddaha deddMinbieithd pad of
silica gel and the pad was washed well with EtOAc. The filtrate was

evapor at edN¥GHIOR [§R1 Mefy SYjFup Mijde limits and will be adjusted to the individual requirements
in each particular case. In general, in the case of oral or parenteral administration to adult

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 doseé, or for parenteral administration, it may be given as

continuous infusion.



of the residue over silica gel using 0.5-1% nmethanol in Et OAc gave
1-met hyl -6- (3-nethyl-3H imdazol-4-yl)-1Hindole (5.21 g, 849 as an of f
white crystalline 35 solid. )2 WO 01/46178 21 June 2004 PG 043026 5
c) 1- Vet WOOB4(IB net hyl - 3H i m dazol -4-yl )-1Hindol e (5.0 pgrEPdof300H0l ) 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 mol) was added
dropwi se over 10 min. The m xture was stirred at OC for 2.5 h and
evaporgted. Ether (25 nlL) was addedeigmplee sol id residue and the mxture
was stirred for 30 10 mn. The resulting yellow solid was filtered off,
washed with ether and drjed under vacuumfor, 30 mn. 2-(I-Methyl-6-nitro

| Hi ndol - 3- y| ) 2B eemparnds g the Presepiinyeion dagye yPhesisd Fcoring ‘612’“6' 22.5
mmol) and Ggfﬂgg % l?#ofdpei%ﬁé@E eth% T%@Eﬁ s%rﬁéﬁ%ﬁﬁﬁéc@%o@gl Te ?Jllo%cr Et 3N

(dried over mol ) was added

dropwi se exanplidillustate pagietrédhactbodsnige syneitesiving the eorhpowals aatl fommmediatains r oom
tenperature overnight. The mxture was diluted with CHCI3 and washed with
aqueod® N&gé’@?fes‘?ﬂ N¥ERf®8us | ayer was back extracted with CHCI3. The

conbi ned organic extracts were vvashqg‘aml%lplbrl ne, dried (K2CO3) and
evaporated. McOH (150 nlL) and concéntrate HO {37% 10 nL) were added.

The ni xt uBdlvdethiibai(daneihylrHiHimidagelr4-gir 1 Hrindol-3-ylitded -mdthyli6adtroilith CHCI 3 20

and vvashed ueous The aqueous | ayer was back extracted with
CHC13. (!é‘r?ﬂfﬂ% ge%)gﬁfoeeextracts were washed with brine and dried

(K2CX) . The m xture was passed through a pad of silica gel (10 x 10 cn)
and the pad was washed with 10% net hanol | Et QAc . Evaporation of t he

: O)Tbl Agd | tﬁaﬁ@@cg@dﬁéc {19t &daddemprobdpepargd a@ﬁvr@ﬂaﬁ@M%r,M
3. %’lsf ﬁla![ Ihf/?t ' O?gﬂlfrbz@ h?/:I 'p%ﬁ%ﬁgﬁcg Fj gr’@% : - §J[(fgf\)v\$as added in small

3-yl ] -4-(1- met byitidhs Bivéd 30 minHolarnderkd &spbﬁsﬁxwmbema] Bbydtide2.96%, 6879, 49% as
an orange sol Irrgnol 50% in mineral oil) in dry THF (120 mL) at 0°C. Stirring was continued
for another 30 min. Iodomethane (4.5 ml, 71.6 mmol) was added dropwise. After
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.
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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 31*!1%? us to that described in I(a) and 1(b). a) 2lJune2004
3-(1-I\/Etﬁ6‘? 8dol - 3-yl ) - 4- [ 1- et hyl - 6- ( 3- net hyl - 3H Hﬁ’@'&@BW@%)-II—I—
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 - 3H-i m dazaol )-1H-i ndol e (422 ,_2 mol) and
Tt byl S5 i oMb BPEy A p H (/e obHT DRSS 30 g, 2

mmol). b)

3- (6- Met hoxy- RS vﬁd P GHGRSP gﬂ‘} (Sln%hfnlde hrqoleéu{a:gswv%ﬂﬁO&I m dazol - 4-
10 yl)-1Hi ndolso%twrﬂma | €hlordeSin QIR @, 2R)7 nill%? mmmmwdaddas a dark
brown solid using 1-nethyl-6-(3-nmeth I-3H—|mdazol -1H-i ndol e 5316 ny,

1.5 mmmol) and ‘imp&ascﬁé@rhkﬂmm AR ABIRATE Has pifsrd %%C)foa% i andsvapasele

I t
ISSFEr Ic\)/E%/hyFS erﬁthgygﬁ(}mﬁé azoﬁ g&yq %Slﬁﬂglﬁqﬁld Fré§y %}Vzﬁ tir-rer?eftoﬁa?- 6-nitr
o-I _1Id-l-1b Pdol g {i{ﬂmyfhal’lcealﬂﬁn@ydlgnmhdM:@&ltgredaﬁf’@washs:l withg&Teeehchérieah or ange
i rom - azo ol e .
2 (L et hy - 6. Wi SR e o Tt e i o LB Sarompmiedeis
hydrochl or i de I%QQx%}syi?esieﬁnﬁcﬂroﬁﬁ&yde @dzl gmﬁ.l 32 8hoB-2rbCH Q@@ ImI3-ware

-4-(1-net hyl - | H1 ndol - 3- yl)pyrrol e-2,5-di one 38% was
prepared usi ng ad’s’le(llo émbryllewsbildmdﬁcz@tﬂ @inigd over jvbt mleculﬂrmwbélﬁfél% ng,

0.82 mmol ) and é é;& r%?l 888 i\%éﬁﬁﬂalwh%a clév%g I 3§|y| ﬁletolrgpw%lrgd naghd

i sopropyl ester

:3-; 6- 13H | m dazqhs dirtld)at fodie ratite ioRétalghd Me]mﬁtdréuﬁ?ﬁﬂﬁded'vh’thl OHOl ;-
yI’) pyrrol e-2,5-di one (37 ngy /%\I was pre pared as an orange solid usi ng
1- net hyl - and washed w:th aqueous a;CO;. The aqueous layer was back extracted with

L3 (2 Lr et bl S BB Lk Sl il dAGRL G bled Hsba ol 4200 D,

0.61 nmol) and ace i Cc”acl |so ro
hydrochl ori de (érﬁ?cu?fgorateﬁ Meommo)mipiddmmdexbgatdﬂﬁﬂCDm% IIOI’mlJ}S\ivﬂg 20% HCI
'n refluxing Egdgd;'d The mixture was heated at reflux for 2h, then cooled, diluted with CHCl;
20 and washed with aqueous Na>CO3. 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



0 f _

[ 6-(3H 1 mdazol -4-yl)-1-nethyl -1 Hindol-3-yl]-1-(1-nethyl-6-nitro-| Hindo
3-yl)pyrrol e-2,5-di one hydrochl oride (45ng, 18% was prep%’rﬁ’&e@%n

met hyl - WO 01/46178 : PCT/EP00/13026
[3-(2-trinethylsilanyl-ethoxynethyl)-3Himdazol-4-yl]-1Hindole (160 ny,

.49 mol ) and 2-(1-nethyl -6-nitro-IHindol-3-yl)acetimdic acid isopropyl
5

4 WO 01/ 46178 21 June 2004 PCT/ EPQO/ 13026 5 ester hydrochl oride (156 ny,
_ (6mTrﬂ ) f(2)I | lomlmg bynetap6aBantthpl3 s mdnza044y)+ 1 H-imdolee{42@¢h i@ miioQHnd )
-(6-Furan-2-yl - . iq- .

- met hyl - | H i ndo} Mty y3-indoleagetimidic 2qid iseprpybesyinhydrachlogids (830 migohe (51 n,
279 was preparﬁqqu)s an orange solid using 6-furan-2-yl-Il-nmethyl 10
1Hindole (100 mg, 0.5 mml) and 1-nethyl-3- indol eacetimdie acid

| sopropyl ester hydrochloride (120 mg, 0.45 mmol). h)

o Pt BsP Y 53 SRR Rl b Rl S B St el dangiel~
o-turam 2yl | 'ﬁ}“—tlthdéiki-} )P rfglels-§ibhd (mng,ol I%WBJ ﬂrcﬁé}éd as a dark brown

2-(1-methyl-6-nitro- | Hindol-3-yl)acetimdrc acid isopropyl ester
hydr ochl ori de (SPiid usiag lometbyk-bridmethyly3H-imidazol-4-yl)-1H-indole (316 mg, 1.5

3-(6-Furan-2-yl-| - | Al Hd pdol - 3-y1) 4 i ndal - 3- yi trole-2 5-dione
was prepared f]'rnl(')nrcr’lil;‘ég'l ér%n@bw gheﬁé%y*}f'l’_ %ﬁﬁaﬂgéetgﬂ@%%{%%-‘i"?{"fy et hyl
20 propi onyl ) - Ihydrautiivrid3(349 mgel 5 midbl. aci d i sopropyl ester hydrochl oride
foll owed by deprotection with NaOVe in nethanol. j)

3-[ 1- Met hyl - 6- (2- net hyl - 2H pyrazol -3-yl) - 1Hindol -3-yl]-4-(1-nethyl-6-nitro

< I H i pdol m3-yl19. -2, 5 dione . : :

L o BECLO% Y PN O S EROLAE OBt -t i

ﬁ- g 1- rrﬁlt hyl 66- niH-irlol-Bryil )pyoble2 §diareail i08ig) 3% sias préparas pylorark eslid

3}/( 1 Vet ﬁ;: - |eH@mérﬁlsff-‘"g'}hy‘:lz{if‘ili%@r%m’l)sl-{"?!%wlﬁyipd@ﬂaﬁg} Redoneylf) - | Hi ndo

|- 3-yl]pyrrol esige3Hdin@HEs- i€ hlori
1 et byl b ( 2- it ﬁyl - SHBIS@ rylé)?%n[ﬁ%&ﬂ%aaﬁﬁﬁs%rgﬂ}l ester hydrochloride.

3
3
|

1
6
0
2
0
3

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 yl)-1Hindole and 2-(1-nmethyl- | Hindol-3-yl)acetimdic acid isopropyl
ester hydrochloride 1) 3-(6-Brono-I-nethyl- | Hindol-3-yl)- 4 }

1- net hyl - éﬁ1nethyl 2H pyrazol -3-yl)- 1Hindol -3-yl ] pyrrol e 2bJwedd¥ne was
pr epar ed WQ 846178t hyl - 6- (2- net hyl - 2H 25 WO 01/ 46178 21 JREEEROLB26

PCTI EPOO/ 13026 5 pyrazol -3-yl)-1Hindol e and
2-(6-brono-1-nethyl-1Hindol-3-yl) acetinidic.acid | sopropyl ester
hydrochl ori de. n) 3-(6-1sothiazol -

yl -1 -8t hyl - 1Hesmdbyd;ocm¢xjde44§&_mgee ﬁymmen foltomed tht- deprsectidpn ysingdARHCE- 2,
5-di one was prepar.ed. fﬁ?ﬁ%ﬁ | sot hi azol -5- yl-I-methy]-1Hindole and 10

2- (1- net hyl - 6- ¥ f XINg £4¢Gb1 - 3-yl ) -acetinidic acid isopropyl ester
hydrochloride n)

3-(6-Isothiazol -5-yl-1-nethyl-1Hindol 4- (1-net hyl -1 Hindol - 3-yl ) -
pyrrol e- 2)5- dideifefureme- )ﬁrletpamﬁldlﬂﬂ@ﬁﬂl'@-ﬁ{*&t(lnwwl =Hyado}-3-yhaymiple-345 i ndol e

ﬁ;gr (2) c ﬁ |1 or Ingémgi 35‘1 Imqgg 917%3)’“&. B)rc%gr%& aﬂrgor%ngeaédlﬁ dsﬁ%%—ﬂﬂ%ll 25l I€hnethyl-

3-1 6- (1bH | ni dazet-indole! 190 mEe 5 hmbitahd tohetBABHinddlebdetimsitiftydcidisopopy- | H- i ndo
| -3- yl)-pyrrole-2, 5-dione was proparedfrom
1-net hyl -6- I - @Qwrbrdmh%w%q (1300 & 045 mmol)
et hoxymet hyl ) -1 H i m dazol -2-yl ] - 1H-| ndol e and
2-(1-methyl-6-nitro-1Hindol-3- yl)-acetimdic acid isopropyl ester
hydr ochl orhr)de faodél-léxmd”qy ldmprhet- Hdindul-3ud)-A g 1 20cthyje@ois- bidnddid-ori ¢ aci d
I n et hanol .
- Met hyl - | HJ’J)RMHPIC} Jrdjong (1) mge$0%) Was mRpaSehsing Sypran-yislapetylH pyrrol

3- (I
-2, 5 5di one 23 08Ghs! 0 PAnR) and 2-(1-methyl-6-nitro-1H-indol-3-yl)acetimidic acid
3-{( 6- brono- 1- neit]%&?-al B Phhnf AR e T ot 3

yl ) pyrrol e-2, 5-1sbpom[5rla5mdryeiponhmdﬁrﬁllﬂ>oag;ﬂ‘é8 madp8 ng, 0.25 mmol) in dry
THF(5 nL) was added tetrakis(triphenyl phosphi ne)palladium (0) (6 ng, 0.005
mmol ), 2- . (tributylstannyl) thiophene (0.12 nL, 0.375 mml) and

triethylanyne (IelBurdh-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



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- et NY? 9448178 dol - 3- | . PCT/EP00/13026
yl)-4-(1-met hyl - 6-t hi 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 owi ng conmpounds were
prepar®d. a) pyrazol-3-yl)-1H-indole and 2-(6-bromo-1-methyl-1H-indol-3-yl)acetimidic acid

3-(1-Methyl -1 Hindol:3-yl)-4-(1-nethyl-6-thiazol-2-yl-1Hindol-3-yl)pyrrole
- 10 2,5-di one‘sf’%@pﬁlg‘?s‘e%ﬁé’ék%&gnggepar ed from
3-(6-brono-1-nethyl-1Hindol-3-yl) ,
4-(1-nmethyl -1 Hi ndoi - 3-yi)-pyrrol e-2, 5-di one (108 ng. 0.25 mmol) and 2-
(tributyl Bdan n§'I(§‘Ef’mﬂua?z%-|5@l(lim€¥h)‘igl,H@Jd@?é*yﬂhﬂ%(l)-mcmyl-ﬁ—nitro-1H-indol-3-

o 3oyt pyRe 3 Lind e pofR N b SRR A el Afnade Yad 1 0o
net hyhe 1H- i ndop-( Bmethyl4-iito-TeL-iiubl=3-bH)aBslphidid a¥id)igoprépgi Estet HydbcRBRdd. 120 ma,

0.28 mol ) and 1-nethyl-2-(tributylstannyl)imdazole (0.8 "nL, containing
50% 1-nethyl-imdazole) (Mdlloy, K C.; Waterfield, P. C; Mahon, M F. J.

g e - B
yl) pyrrol e-2, 52 idore (&premrediath Gvisshipzob eyl denéthgil Brdold ode-(1-mehiy| - | H

i ndol - 3-yl)-4-(1- | 6-ni tro-I H.indol -3-l Le-2, 5-di 100 ny,
0119 ol ) MBS BEAEE A ORISR pONeRE ) 25 30

o 15
0) 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

) 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%).



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 ny, 37% was prepared from 3-( 21 June 2004

6-i odo- | -Wewe178 H- i ndol -3-yl )-4-(1-nmethyl-6-nitro -1 H ipdiEPOB43026

| )pyrrole-2,5-dione (525 ng, 1 mmol) and 2-(tributyl stannyl)thi ophene
(0.98 nm., 3.09 nmol). Exanple 5 3-(1-Methyl-IHindol-3-yl)-4-(1-nethyl-

t hi ophen-3-yl -1 Hindol -3-yl)pyrrole-2,5- dione 27 WO 01/46178 21 rune 2004
PCT/ EPQQ/ 13026 5 Argon was bubbl ed t hr qygﬁn@eaol ution of
3-(6-brono-I|-nethyl-1Hindol-3-y|)-4

( 1- met hy| - [Tptaimatok: Smjlay whm(sileé:r@f:@nuﬁmple@6@6&@“0‘@1“3?0%111)%"FFYH| oxane
(15 nlL) far 10c{n n. Tetrakis(triphenyl phosphi ne)palladium (0) (8.5 Na2C3
(0.37 i, pfm ere added. The mixture was refluxed for 2 h and nore 10
tetraki s(triphenyl phosphi ne) pal I adium (0) (20 ng, 0.01 mmol) was added.

Chr omat g1 &ﬁycﬁk‘té\%eﬁeﬁ il aubr T e deintobanl ol P OBRRE gave
3-(1- gqat h yl-1, dlgu,ggo(hﬁlf z%ﬁl“%% /yrégs%}eiawkorml(hlﬂ?&h@nax%eﬁh&] 1111~1hh¢1r519b 3-yl

) pyrrole-2,5 -""di one In a manner simlar to
that described 4m1mmm41&-5|d083wm-pmdw2 sSedinng €108 k. i0$onmol) and 2-

3-yl)-4-(1-meth hi o pyrrol e-2,5-dione (11lng,
129 was pr epa&%ﬁ“ﬁs @9‘5 9)%614 ﬂﬂ%s ’f“ﬁ{ l%d -3-yl)-
4-(1-methyl -6-nitro-1H 20 indol -3-yi)- pyrrole25d|one(100 ng, 0.19 nmol)

and thi ophene-3-boronic acid Hg49 , 0.38 mmol). I%xarrpl_e 7 N

3- (6-1m dabkpl - 13-)(1Methﬂt}ﬂk|indo S st 1—3:16}@]:64@1(—1113%{ biirimigpzol-2-yl)-1H

g h}im 3 yl)pyrr Oldgl g y?l pyrrole—jz,% fone (46 mg, 38%) was prepared from 3-(6-bromo-1-
methyl-1H-indol-3-y1)-4-(1-methyl-1H-indol-3-yl)pyrrole-2,5-dione (120 mg,
0.28 mmol) and 1-methyl-2-(tributylstannyl)imidazole (0.8 mL, containing 50%
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



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 ,‘%ﬁ phenanthroline (5.69.g, 31.6 nmmol) , d 1 June 2004

i benzyl i deneac 8ne (740 ngy, 3.16 mmol) 30 and cesium car bpoqré%%’"’(li@‘ig, 30.7
mol ). Imdazole (3.23 g, 44.8 mmol), 6-iodo- 1l-nethyl-IHindole (8.13g,
31.6 mol ) and xylene (16 nL) were added and the tube was purged with

i Sur & vas. Coohimmgs uBed BpianA satonAl P o Ratb ResiSaab s (3
m) and satur %eﬂeﬁ@”?ﬂl’lﬁdolwgayrroﬁéﬁfﬁldloﬁgﬁ6@ﬁ@aﬂB? Y8 in didRa¥d 5

separ ated and ed"w th brine. "Then the organi ¢ extract was dried over 28

21 June 2004 mlfmnmnmw&mmm@memladm (@) Sang,{HC07 mmol)

concentrated. The ¢ru centr at. ere ilica
gel and evapora’i“@d&‘?ﬂv’ 3%5’5"5?\ agyd ( @aﬂr@aqgﬁ?u azcr?:%f?esfﬁ

1-met hyl - 10 i ndgi 2R vRrdadien. qrhénﬁ:&uae\gasréﬁ%edf{:&ﬁandﬁm@@rl A.; Mar coux,
J-F.; Buchwald, S. L. Tetrahedron Len. 999, 40, 2657.1 6- Imdazol

“1 -yl -10 et hyl - uemhﬁ@mk@nykphom@memilgdlmp) (Aams, cﬁli%lsrampé-)dwa%ﬁ ddedy 0 , (100
L dri ed und | chlorid
" cocnn (5 MeEaE Ref Rl bloP YER) 185 s uaadlodiiada il T 011 9

m xture was st i Chl@ﬂlar’l’dvr@;fﬁyfdﬂthd;eﬁdhe aved sﬂitﬁﬂﬁiﬂgﬁ@% EtGislen hetf gant B-(has
added to 15 the solid residue and after Fﬁ_&was stirred fgr 30 mn,

the resulting yarthylylHspdeld-yh4- (flrmﬁtéyle@‘thPﬂhe“M ol 3-dinyEelestd- dri ed

under vacuum fo t hyl - 3-i ndol eaceti mdic acid isopropyl ester
hydrochl ori de ( °§95m3%= 17-,%}\19 and CH2Cl2 (200 mL were added to the

yell omsolid at OC. Et3N (dr| ed over 3A nolecular sieves) (30 nL) was
added dropwi se over 10 min. The orange reﬂ t20 m xture was stirred at room
tenperature overnight. The m xture ed wwth CHdO 2 (300 nL) and

washed wi th aqugop am?&%&r&am @0ritde)in Elbﬁpﬁwsqm&neth@y@mwmbm
extracted with CHZClZ (100nL) . The conbi ned organic extracts
3-yl)-4- -(1-methyl-6-thiophen-3-yl-1H-indol-3- yl)pyrro]e— ,3-dione (11mg, 12%)
was prepared from 3-(6-iodo-1-methyl- 1H-indol-3-yl)-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



were washed with brine, dried (K- C03) and evaporated. MeOH (100 nL) and
concentrated HO (37% 10 nlL) were added and the m xture was Eﬁ teg ‘f“t
reflux 25 for 2h. The reaction m xture was cooled, diluted w 8 (200
m.) and EWOM/617800 nml ). The ni xture was nade basi c usi ngcamipodn3dée CO3 and
extracted with EtOAc (4 x 200 nmL). The conbi ned organic extracts were
washed with aqueous Na2CO3 (2 x 200 nL ) brine and dried (K2C33). The

m xture was passed through a pad of silica gel (10 x 10 cm and the pad

was washed wi t hMgSo,Ehdrad ond tohcetirdwd  he c&lﬁpﬁh@dﬂtﬂﬂ: Wis filered Givaghed
el uates gave the crude product as an orange solid. Recrystallization of

the crude produ®pd oksilirg gel engevappraigdabien '%QY}%’&%af@f@Bd Brinddezel-1-yl-y| - | -
met hyl - | H i ndol %néﬂu?l-lg—l%Ig[@s%%ro&r#%gﬁ]?lcv\%o% - pyrrole-2,5-dione (5.0 g,

33% as an orange SO June 146178 PCT/ EPOO/13026 5
Exanpl e 8 In a hRefmKiyostiphAl;Martoux, hdt; Bedovalhed Li Rereaizaipbre Laz;z., 11889.f461 | owi ng
conpounds were repared. The starting materials were prepared in a manner
anal ogous to thgg -ggscri bed in exanple 7 10 a)

3-(6- Irfbdazol-l-yl-l-rrethyl-ll—l—indoI 3-yl)-4-(1-methyl -6-nitro-1Hindol-3-y
|)- pyrrole -2,5-dione ( 649 was prepared from ‘
6-i m dazolb1- yI Stlmidazpl; |- yl 1+m¢tgﬂo]|H,>md(oE (7®gg35.3 gnmolimaks Ylisankyed in CH,Cl

nycirochl or i de. ( brdgGrl targ¥nder i mBGEIleh a BECT A SRE S Bhionae
i m dazol - 1-yl) - MJeHstdpt?Mﬁslsﬂ(ﬂrmtony&has&dmdmptvt&e over 10 min. The
I ndol - 3-yl ) -pyrral e-2, 5-di one 59 was prepared from

2- (1- et hyl - 6 (zmwt%w"meéatz ﬁc@rﬁrb)hammmawé Etbso(wg mb} 7S #dsd Jo and

FybroctPor i de. (hriaig g gR seoibe ARELIU Sl i AR AR MBElelgee 5y

-4-(1-net hyl - 6- ptyl[cawmd filleryd off Hvasheld witB-ether and dried under vacuum 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.



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 soproglyl est er

hydr ochl ori de. 25 d) 3-(1-Methyl -1 Hindol - 3-yl ) - 4- (1- met hyl June 2004
pyrazol - 1wyl oiM678ndol - 3-yl ) pyrrol e-2, 5- di one was prepar eﬁc—i-,ﬁ.;pmlg,o%

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

3-(6-Brono-1-net hyl -1 Hindol - 3-yl ) -4-(1- net hyl - 6- pyrazol -1 -yl -1 Hindol -
yl)pyrrol e- 2, 5-di one was prepared frggdhpieg hyl - 6-pyrazol -1-yl -1 Hindole
and 2- (6-Brono-I|-nethyl-I|Hindol -3-WT—%ETI m di c acid isopropyl ester
hydrochl oride. 35 30 WD 01/46178 5 Exanple 9 21 June 2004 PCT/ EPOQ 13026

3-(6-1m dago thox hyl - I Hi ndol - 3
-yl) - pyrro A %mék o{r%;gh{%lm%i %185 %’?49% 74F£e ‘E’HS?I -P]R-I ﬂ%f‘%%r (0.90 g,
4.56 mol ) preparedli 'Elsmdtmdo mtenaﬁiﬂ&b%rép%rdﬂ.xh a&ﬁ%xﬁéﬁ@ﬂ]zﬂ@w@% 16 fhat SREAYA

chl orooxoacetate (1.3 nL, 14 mmol ) was added. Stirri ng was continued for

2 h at 0C %fdamBled net hyl chl or ooxoacetate (0.4 ml, 4.3 mol) was added.
After gn 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

rCT:rEt gyl Eﬁa): m( gbcﬁ(plmxﬂa;dl liylprblnmhyl-lil-l-mridﬁaﬁy])& yl-thMMyT&baIf-(néﬂoﬁ?-%gzo bg
ude net hy | z - - in al yoxyl at e g
in dioxane (100HS-" q%rFP 3“9265%6% @%%%Fﬁﬁg%"%@“%m I -Yebmgth a
reflux 20 condengss Palgl ket L with
argon then Pd/C 1d£8@%g’ﬂ) ?Lg‘l%mwglggggaed(l ﬁeﬁh#ogglﬁ%gi{?ggl unypé%ﬁgﬁosphl te

hydrate (7.2 gicid wopvapWrester bydrpchlande (R0 gi b8 Umenallas heat ed under refl ex
overni ght. Mre sodi um hypophosphite hydrate (3.0 g) in water (5 nlL) and
Pd/ C (50 ng) were

b) 3-[1-Methyl-6-(2-methyl-imidazol-1-yl)- 1H-indol-3-y1]-4-(1-methyl-6-nitro-1H-

- indol-3-yl)-pyrrole-2,5-dione (23 mg, 5.5%) was prepared from 2-(1-methyl-6-(2-
methyl-imidazol-1-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



added. The m xture was refluxed for an additional 5 h, and cool ed. The

sol vents 25 were evaporated and the residue was diluted with ‘8%00
m.). The ‘ﬁ‘gl H&g was carefully washed with aqueous NaHCO3 “ﬁ‘e

The conbithed z{]eous | ayers were back extracted with Et ORETEFOY¥1326 rrL)
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 chromat ography of
the residue o yl-I-nmethyl-1H -indol #xampled acetic  acid nethyl ester (230
ng, 17% . c) (6-Inidazol-1-yl-1-nmethyl-1Hindol-3-yl)acetic acid nethyl
ester (230 ng, 0.85 .35 mmol) was suspended in concentrated NHhOH (5 nl)
in a 100 M(6dimdizobiel3imethyl-iReindoba-yIW(® ietbaxgsl-REThEPA-indgdarp) 5
stirred in a fe?%ﬂd flask for 24h. Lyophilization of the mxture gave a

- crude - pr BEICE /i ¥ was chr omat ogr aphed on silica gel using 2-8% MOH in
CH2CI2 to give (6-imdazol-1-yl-I-nmethyl-IHindol-3-yl )acetam de (145 ng,
67%, d) 6-Methoxy-l-nethyl-l1Hindole (1.0 g, 6.19 nmol) was dissolved in
ether 1§ 1ani) 64midezel- bdbllédetl‘lﬂ Jtindels (W0 S Wriomwbhees diseolyed in7 nL, 12. 4

MOl ) | s addegl RIS s Behlibh B0 ANERD! HIUS: o (Y mb, e il M X1 ure

was filtered a

( 6- met hoxy- 1- mhyddehrsﬁmdglwascomimﬁmm aﬁ@’daﬁﬂknm@me@ﬂ% 15 f) A
solution of t- BuOK in THE was. adde opvviseto

S nﬁ*@ﬁsﬂost?m@ék%é’rﬁémw) D et Aern AR ORS: Se-dh 47 o
0.18 nmol) an s%amgme'wma ) et e (gie (46 ny,

0.18 mmol) at T‘Le c00 |ng was renove ter 15 mn an
)(t ung was swasheddueitwnbenimt mrgmarauda: mefhyi (QImdaMGﬂm-mtleﬂlHyldddehl oric

:a'(:"d 1m) was_2 the mixture was stirred for 30 min. Then the
P &) e s ' -

m xture was na gueous NaHCO3 and extracted with Et OAc (3 X
50 nmL). The conbined organic extracts were washed with aqueous NaHCO3 and
dried (K2C03). The extracts were filtered through a pad of silica gel and
the pad why waSmeit methyl (§%nidazol-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 NaHCO; (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



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 then Et OAc gave
32 ng of an orange solid which was then dissolved in 1:1 Ve BWRne ] 3
(I'm) andw@idigesd with ether (8 nL). The resulting preci ppdBEROYEGRG
filtered and washed with 1:1 et her/ hexane (8 nL) to give
3-(6-imdazol-1-yi-l-nmethyl-IHindol-3-yl)-4-(6-

met hoxy- | -met hyl -1 H i ndol - 3-yl ) pyrrol e-2,5-dione (29 ny, 36% . (RO 28-4240)
30 Faul s M M ; \Mimeeioskdaled fldsk folXAhTLiysphiliZatibn ofthe Qiigtur&poma k@S, 63,
6053. Exanple 10 32 21 June 2004 WO 01/46178_ PCT/ EPOQ/ 13026_5 I n_a _manner
simlar to that PERLYSHVHeh Was chrgratographedan sigica B%Uﬁ’@a@&%d\&?@g pEdeCl:

d. The st t
prepared. oo s aewggg.)lm 285 P;yf V}?étﬁylpﬁff-ﬁ’ﬁdo?g facRRRATEES ARAEARPUS tO

3- (6- Brono- I-rrethyl-ll—l-lndol 3-yl)-4-(6-imdazol - 1- yI-I-rrethyI-II—i-lndoI 3-

(6- br b 1 -Bhot nt MeisR Aaor Pl B 418 e R40 fimolb g dntalod iher 10mL)

6- | -1 -yi d ). b
g : |4m( g@IZ?n daz)cl)langtgia-alﬂ?d rr?a mMFthg??lﬂg%{oXch%&?é gni‘ﬂﬁlr 2,%24 gﬂ%olg?vggacgﬁg_ﬁ ). b)

H pyrrol - 15 3-dpppwise. Bairigg qummubféatﬂl°€épb6 hi Tha mam(eramjiitcﬂe@%d

pr epar ed from nQ- 1- math 3)9 (44 nmg, 0.18
mmol ) and %ﬁ%doév%“é% %irﬁ%g'ﬁ@? !(h ?h%‘ g‘é(éllgﬁ'ﬁ%l Y46 my, 0.18
mol ) . Exarrpl e %2212 xglate (671 mg, 41%).

3-(1- I\/bthyl-ll—l-ln(iol yl) - (1 met hyl - 6- nor phol i n-4-yl -1 Hindol -3-yl)pyrro
le 2,5- dione a) An oven dried flask was flushed with argon and charged

h 18scr 6 | - L ndo
O} 46 mol Wﬂmrﬂg%éF?%neOf?ngiogg&r@Eigt@% ﬂfe(ﬁ ?/o |mu \P:a%ac{dg ﬁﬁo %"’9'22 g,
54.7 mol ), tri s(rdixnea bf/ hiednh &6-matrkeriemndiny kL Handalyh {)@lyok HIak (49 moQoa@ ol )
and 2, 2'-bis(di phenPSI gphl no).-
, (8 -imidazol-1-yl-1-methyl-1H-indol-3-yl)acetamide (46 mg, 0.18
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 {1mL) 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 (K;CO3). 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

j o)
Lh

N 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-yl-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.

Example 10



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 Bt e 2008,
organi c. . Wo3/A4b¥§er was dried (MySO4), evaporated and the rovEROAs@REUCt Was
purified by chromatography on silica gel using 5-30% ether 1 hexanes to
give 1-nmethyl-6- norpholin-4-yl-1Hindole (8.17 g, 94% . [Ref: Wl fe, J.

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

01/ 46138 B hiahaky siiilatGo thab deseeibed inBxaple 9 thefolisloing coapopndpaered in a

simlar manner as _described in exanple 1(a). b) A solution of 1-pethyl-6-
mor phol i nPEPgTeds (he saging maetgs m:reznreaart’rﬂ%w)m?rﬁ?ﬂ @é@ﬁ%%@%ﬁ?ﬂ%&ﬁa over
3A nol eCUli@Q%%'?ﬁﬁ) was cooled to' 0OC. Oxalyl 10 chloride (0.4 n, 4.62

ed dr

mmol ), was add opw se over 5 mn. The m xture was stirred at OC for 4
h and evaporated. The residual solid was triturated with ether, filtered,

hed wit t d dri .30 m 1- Mot - 3-
ol caced m dndoAErmo LopryhI L Rd e s M OB Y3 ol ) and
CH2Cl 3o (9 ) yyeseroddagchibme (tl@ﬁldg)(@b%q\.vysr%écﬂ&@fh nfehyIEENohari-peigyer 3A 15
nmol ecul ar sieve ) was added dropw se over 10 mn. and then the

1.8 nmL
orange- red mi ﬂ%’hmowglmﬁﬂﬂiﬂé@ mg. Pddmmeliped drimidazpldrylr methyFiE-ni xt ure
was di |l ut ed Wiﬁ&l'?h%?ﬁﬁ@ﬁﬁgﬁgmw 650'm 1 OH and t he aqueous | ayer was

back-extracted W e conbrned organic extracts were washed with
brine, dried (K2CO3) and evaporated. The residue was dissolved in MeOH
(100 m.) 20 containing Ts npmol ) and_the m xture was

OH H2O (3.30.g, 17.3 ,
stirred a®) roorrl4@ripadagelt-wi-aretayl H-ipdold- > slipXpsto «dildre- lEERBYRId under

refduced pressureihe Spipfl as i ith mde
basi celgsi ng aﬁ%ﬁ?%ﬂ@ﬂé&ﬁ“ﬁ" hec%*r)%%lkﬁg(warbﬁ’rléﬁgﬁgegggégg{%}%%yt(ﬁg
aqueous | ayer wasmdshaiethyddBrmdoledgiyoklatet(@hmg, T118 nmool)iand §6-omigkandlel -kt r act s

were washed wth gé‘;ﬁﬁg_ié%lg[}ne_gce{al}/%ggasmg'n(glge}/n%t)oqiated. Chr onat ogr aphy of

the resi due ovef®™

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-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.]

14
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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
-sol i d. Ewle 12 30 In a nanner sinmilar to that described i n2Bagf¥ | 1
the foll 1@ pounds were prepared. The starting mat er PGI/EPAIAE26
prepared in a manner anal ogous to that described in 11 (a). 34 WD 01/46178
21 June 2004 PCT/ EPOO/ 13026 5 a)

- 3-(1- thhyl I6;]gholin-4 {I-Ikklndol 3-yl) - 4- (1-methyl-6-nitro-1H

-indol - 8- "yl )py fe-lomefhy bﬂémz%waﬁgrcpe@d@naﬁmé%rmm alescribed in
1-nethy| 6- nmor phe 5Tﬂ§%l' 1Hindole (0.56g, 2.56 mmol) and
2-(1- et hyl - 6- n|tro I'ndol -3-y |)acetinmdic acid isopropyl ester
hydrochl oride (0.81 g, 2.56 mmol) . 10 b)

3- 6- hyl - | dol | - 1H-i ndol - 3-
1 pyrrol 682 & RO LoD TR POt dctiamBAR T
2-(1-net hyl - 6. m!mpda'rﬁtﬁtdma%lfkﬂm%cémham@%s Wk Bidle@d 6bC. SORAAPY!

ester hydrochl ori de.
3- (1H- IiAdol - 3- ylc)ﬂomdei frolh i 62ommobpives added-dydpwtise bnetd min. yThe rpyqtmmlxmsz, 5-

15 di one: 6- ndol 1-(2, 2
et - pr opy ofoisa AT CREF hahgpVarbet P iedesidial o e fifyras 20 ether,

hy ?L oc h: or iOI ;ﬂe ffidetedyesHed vl @idiiraaH ideBd URddr¥as@eh 6h 3Bhh 1 Lidethyl 13-

et hanol .

3- (1- Met hyl - 6- nitdoleacetimidiroaci gisgprppyl qster iy digphlosidp (0.5 i 226 mmgi) and

sol 10 us ng 1 nSEHeH EHE e 4N hoy el sl 0B BN B RRS . 2T
2:¢ 1- mashy| - 6- ninoleculat iskeivai@l8 BLY Whaaddedrdroieise 80400 mRP aR@Hen &5 Gange- '

hydrochlorlde (2. 24 7.2 mol). e) 3-(6
Fl uor o- | - met hyl rqq_pq)%%mag stired gt rpg temperature overnight. The mixture was diluted

pyrrolidin-1-yl yh e wisndd Iﬁ'Gﬁ?ﬁ%H ana%éa@gtsgﬁap@ﬁv&r ERAEHadiLe™

6-pyrrolidin-1-yl-1H T ndole an uoro-1i -
1H i ndol - 3- yI) agtt EtDAd, érmmommmdmrgqmd exteicarwerg drashdd with deine, dried

6-Pyrrolidin- 36( &SL ) an evaporatec? 'Ptq egirclgg w%g d{sgolvecyvs 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 a) A mxture of 1-nethyl-6-nitro-1Hindole (5.0 g, 28.4 mvl) and 10%

- Pd/C(1.0 g) in ethanol (200 m) and tetrahydrofuran (100 m)

hydrogenated at atnospheric pressure for 14 hours. The reactiz}\(l)\ﬁmﬁ]z%"ure
was filteV@EV4H® concentrated to give 1- nethyl - 6- ani no- POITERGEIBI026 af 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 1nethyl-6-am no-1Hindole (11 g, 83 nmol)
and succinic anhydride (8.3 83 nmmol) in toluene (150 m)_was heated to

reflux $oral hodl Mﬂﬁbylrﬁe@@mh@hﬂwlxﬂﬂl'#@q}\ésﬂwdllW‘W‘B%bﬁd@@ 3o give
lid (18.0
(3545 g, a2 g ol 2o8sle GIRME I aBbits bolt Rl P BRI 1 © 1

m nutes. The reaﬂtmdnle(oma,lrzfssmonmhéd (1 emeth@iné-hlrd- Eifndait syRacatichidic _
ice-water was added slowy to it. The ture é/a tlrred for 15 mnutes
and extracted w4 iseppyl eééeéthéffh@c’f‘]é‘f"fj%m/%’r & 4PAMMOthe conbi ned or gani ¢
extracts were washed with brine and dried over nagnesi um sul fate.
Evaporation of the solvent gave a crude product, which was further
purified bw)r ecB-jls,ﬁd:bihiczﬁymgH—imdobiiMM-ébmedthBmheﬁn-ﬂwlgﬁ%dol -3-

1-net hyl -1 H-i ndol - 6- | i di nes2
(1 ( rlrel\/e%/hyl | IHPY 1%1’2&@}” T RIpATR] fraind, édwé%‘?&i 1%@ “g“’be a“iir -6
t et rahydrof ur anm%ﬁ.omm ylam Hc%@-se)d)-mehhuhictalaidamp%pyne@ﬂéﬂhy&démd@ds n

tetrahydrofuran (88 88 'mmmol ) for 2 hours at roomtenperature.
The 20 m xture was cool ed and treated W|th aqueous sodium sul fate. The

t h th | trated.
G omat 03’?§>phy e b e R R R R e e L R et A
acet at gsgave 6- ghéQreghrdtt frovl 1= métﬂ-iyl-adﬁ&r@helsn-a-y‘mmmdskaland 2-[A§212)-

3(6 Chl oro-I-nethyl -1 Hindal-3-y (]6prroI|d|n1
-indol -3-yl) pyr ﬁr@p@hﬂ-progowlbhg-lp@plz&p@d q@grrmilgﬁgpéwprqwester hydrochloride

6-pyrrolidin-1- Yd})[’o%'b?(ﬁt@#r%tegﬂgn %m(\@ cm.lﬂlrrﬂetlhoxldc in methanol.

‘met hyl - 1Hi ndol aci’ I sopropyl ester hydr ochl oride. g}
3- (1- Met hoxynet hyl -6 - pyr roI | d| n-
-yl -THindol - 33y(|1-)Meth§I 6 Rt Y i0ad 45194 (- methyi-6-pyrrolidin-1-y)- 1H-indol-3-
20 yl)pymrole-2,5-dione (0.96g, 28%): prepared as a dark brown solid using 1-
methyl-6-pyrrohd1n-1-yl-IH—mdole (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%).



30 indol-3-y))pyrrole-2, 5-dione was prepared from 1-net hoxynet hyl - 6-
pyrrolidin-1- yl-1Hindole and 2-(1-nethyl-6-nitro-IHindol -3-&/1})
acetimdic acid isopropyl ester hydrochloride. 36 21 June 200 WMWY 46178
PCT/ EPOO/ WQW®36581 - Met hoxynet hyl -6 pyrmidin-1-yl-1H i ndobermegnpempar 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-

| Hi ndof - 3by1 ) - & btyrg of bimethyh-6tamihel1H-indole I H3g,\83)mmbl) ah@sikcinfe- anhPdrideone:

repared b refd uxi 3:(1-neth mef hyl -6-pyrrolidin-1-yl-1H i
_ﬁdolp- 3-yl )y 4-(%-- °t%‘!'@13_ﬁ? E%“Fﬁg%@‘g%ﬁ%@ﬁsvﬁw r 3 howr, JihgAgactiamove)
in a mxture of pigftd Was ABled aRAEVPEHEAUS gi¥ela solid\{1680). %ﬂﬂ%ﬁg%ﬂ%&%@- up,

the crude product was purified by  si |ic& gel chromatog

3- (1Hi ndol - 3- yB9lid4(10.1-grendsadign psetate (3.4 g-42-mmol) in acetic anhydride (36 mL) was
yl -1 Hindol -3-y|)- raol e- -_dione.., prepared. using 1-nethyl -6-
oyrrolidin-1-yi b%qgé)c%’/{r%&%?%: féx;_lgSmﬂl_ Gs. il'ggﬁqagnon Tmixtire ws cooled to oom

di net hyé pr opi onynpetdthrc AA@1ce Ivaydrivag atiiel iy téfti Thé SRRLRRYLs s8SEEfor 15
hydrochloride followed by deprotection using sodi um nethoxi de in nmethanol .
20 j) 3-(1- Met hipioutes and extracted with ethyl acetate-tetrahydrofuran. The combined organic

Hindol -3-yl)-4.(1- L= 8- RYL: | di -yl - | Hindol - 3- rol e~
2, 5-di one (4 1nge)(t{]af§%é}éggﬁngﬁ3e(\égﬂed€g &gcl'i éaé’ci O\Jer rﬂagnesmn su}f}a}cp %vaporauon of
1- et hyl - 6- pyr r teisdiventlgayt a didde pebdher, whith Qg furtHer grifisdyrectidlallizing in
1-met hyl - 3-i ndol eacetimdic acid i soprop)(l est er drochl oride ( ZT)Orrg ,
0.75 mmol ). 25 Rtj'ly] acetate-hexanes to give (1-methyl- 1H-indol-6-yI)-pyrrolidine-2, S-dione (6.0

3-{1- Mgg hyl -1 H-pypdol -3-yl ) -4-j | - met hyl - 6- (4- met hyl - pi perazin-1-yl)-1Hi ndol’
-3- yl]pyrrole-2,5-dione (256 ng, 67%: prepared from 1-nethyl -6-(4-methyl -
pi perazin-1-yl)-1Hindole (192 ngy, 0.84 nmol), prepared as described in

A SR Je bt Ao R (R
g: §/ |l) gfﬁ Pg: é'_ H- {ehdRydrafuydn) (75 nf flwiRtdd BinPhRRb A hRirknyhyddde indo!
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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2,5-dione (56 ng, 28%: prepared from 1-nethyl-6-piperadin-I|-yl-1Hindole
(96 ng, 0.45 mmol) and 1-nethyl-3-indol eacetimdic acid i sopr,gg%l ester
hydrochl oride (120 mg, 0.45 nmol). 35 37 WD 01/46178 21 June 2blyae2004

PCT/ EPOOWQOP@138 M) 3- (6- Fl uoro- 1 - et hyl - : PCT/EP00/13026

| Hi ndol - 3-yl ) -4-(1-met hoxynet hyl -6 norpholin-4-yl-1H
I ndol - 3-yl ) pyrrol e-2,5-di one: prepared from

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

2- (6-flsuor o- | - nbMeghoxlyhtethyH6/pytolidindegiiHvndble was ptepaled GREVEPY TS f1 -yl-
hydr ochl ori de. ’Jﬁlg} 3- (6- FI uor 3-_I - et hyl - .

| i ndol - 3-yl ) - 1¢ -%(r%‘ﬂ@l’ enlZ2)jn the $p0¢ Agamer gs samplesl(ausing chlosomethyhe
prepared from ga s vl e i ndol -3-yl)-4-(1-

met hoxynet hyl - 66%%]?%{1%?%@%%(%%@%?eh52| -3-yl)pyrrol e-2,5-di one by
deprotection using hydrochloric acid in refluxing THE fol | owed by

refluxing jn ag et.ic.acid. ) . : .

3- (1- Met hyt- | H?‘E‘S@@ﬁ%ﬂ)"-“EF-I?](CS‘P%?Jr%ﬁéwar(ﬁﬂ’lff?‘l“ili‘#ﬁ‘ﬂ%ﬁ“ﬂi@-‘%ﬂ)wa%ﬁeﬁ*z, 5-

di one: jgor epar eddibfie? Brebated by REMKIILRNZMEho Ly iRk RIEOridmY -y1- ik pnd 1-
met hyl -3-indol eacetimdic acid isopropyl” ester hydrochl oride followed by
depr ot ect i on usthgmetik-Gmiteo-ddriadal3-yh-pytolerdr bdioat (abovrd inla nEOuB cfapitie 13

1- Met hyl - 3-[4- (1 - Q- phQiln-4-yl-1H i ndol - 3-vl) -2, 5-di 0xo=2, 5-di hyd
ro-1H pyrrol - 3&31/%%‘1&%% Ié[}&egg? i aad Ae‘“"fS&%fm)ﬁe bm%uc‘ was purified é-"

1- Met hyl - 6- nor pdilida get éhrpmatobtaphiylol e (3.89 g, 18 nmmol ) was dissolved in
CH2ClI2 (18 nL) and cooled at OC. Methyl chlorooxoacetate (2.4 nL, 26

nmol ) was added to give a dark solution. Stirring was continued for 2 h at

193 ?Rg}j”griﬁ tmﬁgQXH-iﬁH&)IQEf@Bm?191%%ﬁ‘x&/ﬁdp?ﬁéﬁdi%’-ylﬁl-iimlj)ylj'l@?rr&gﬁ%q' After a
, 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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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- nor phol i n-4-yl - 1H indol -3-yl)glyoxylate (6 g). 2! Bnpf004 ,de
net hyl (f‘-"i’r@l’fﬁ}f)& 6- nor phol i n-4-yl - 1Hi ndol yl - 3) gl yoxyl at gcwf'gqflwlﬁ
dioxane (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/ EP0OO/ 13026 5 Pd/C (2 g, 10% was added
fol | owed bym)kodidui@-Rypomphoetiyl-dH-indo-3yb-4-Uomgthok ymethyt-6 mqrpetin-4-yl-thle

m xture was heate r reflux.for 5 h.and re. sodi um |
hydrate (10 g) iR ﬁﬂﬁp@ﬁ-% 8&8&‘&3?‘Pﬁ@?}ﬁ‘%{ﬁ?f%“mw&%}@’?g%‘%‘gr
addi ti onal 3 h. 1chdeRolmAd-(6TiNebrs-qlmeny W Snddl I3t g eeuididic adid isupsdisd ester wel |
with EtOAc. The filtrate was washed with brine and dried (MSO4).

Evapor ation of thydrosslofigat s and chromat ography of the residue over silica
gel using 20% Et OAc i n hexanes gave (1-nethyl-6-norpholin-4-yl-1Hi ndol - 3-
yl)acetic acid nethyl ester (2.79 g, 54%. c)

( 1- Met hyol - Grynor Fh@-Firod-Vmeltfl-i1HEiado B3yl )}4-tribighotia dylr hydol Ssylgr (2. 67 g,
9.26 15 mmol) was suspended in concentrated NH 40H (20 nl) in 100 nmL
flask, seal ed arfyrsle-#.petionepprepamd ffPI‘F@'ﬁ?‘ﬂPB?OélWéhll“r%gg\‘d@}%’é@‘?'m‘o a 500

nm. flask and nor (8 s, aadel Shor-3! L3gko wag.,Rg4AI N seal ed and
stirring was corﬁ%tFn e t)grdsglﬁg;thﬁledr{\@‘;ﬂaﬁ?g@ﬁe \r}@pgti es vve? equermvec_i under
reduced pressur aleprotdotionukipg hyéronidopbetid in teflpkingFHR fullov@diy)reflexinginle
(2.39g9, 94% was obtai ned 2&) after lyophilization. d) A solution of ,
t-BuOK in THE (PIRFOUPECEHGICIC-18. 9 moi) was added dropwise to a nixture of
et hyl {s6-cyano-I-nethyl-1H -indol-3-yl)glyoxylate (1.85 g, 7.64 mmol) and
(‘¥- met hyl - 6- nor phol i n-4-yl -1H-indol -3-yl) -acetanm de (1.74 g, 6.36
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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25 mmol) at O0C. The cooling bath was renoved after 15 mn and the m xture
was stirred at roomtenperature for 3 h. Concentrated hydrocg* rigmﬁjid
(37% 10 nL ) was added and the reaction mixture was stirredfof® rt her
30 min. TWEOHsRBuUre was nade basic with aqueous - NaHCO3 arci/epdonidmbed with
CHC13 (3 x 500 nL) . The conbined organic extracts were washed with

~aqueous Na3C3 and 30 dried (K2CO8) . The extracts were filtered through a
pad of silica gel, then evaporation of the solvents and crystallization of
the crusle produ@d/G (bgn 1868 twasadddd followedbe sodium hypophosphite hydrate (20 g) in

1-nmet hyl - 3-[ 4-( 1- et hyl - 6-or phol i n-4-vyl-1H | ndq| - 3- -2,5- digxo-2,5
o P S D R RGire Vs bt el Fetlictor §5 458 raarsgodtgt - Paul

MM; W nneros“hyp&pﬂeslizhiﬁérﬂ-jﬁfaiwpgo vgirﬁvatl'r (19neL.) Wieided 9PRe Rrdxture3PasB053. 39
.5 WO 01/ 46178 21°June 2004 PCT/ EP00/ 13026 Exanple 14 I'n a manner simlar to

that descri bed irtfluRed her addit®nalidie ahd cbaied.ndhe salds vreds filkened offardprasbed The

starting materi al r epar LN a nmanne l.ogous .t.o escri bed
3 0 by Candvedy Wk GRS ERal DesRNE] R BrAF Bl R YRS

-3-yl) 18- (1- net [Bhpéatidd Ghae bdlvehty/dmdldirématobrapRy ¥f theYésidletovér Sitigd gne (103
ng, 23%: prepared from nethyl (6-methoxy-I - ) )

net hyl - | H i ndol 18ing2PH EAQ iathexqupes zavef l-metbyl-ermsrphdingd-yh-1 Heindglt3-6 -

mor phol i n-4-yl -1 H- | -3 ' 59 , 0.95 nmol). b

3o g_ 2l Uor o |y @ﬁﬁ%{#@%ﬁﬁnﬂ%ﬂe@ﬁ?f% §554P9 Y ). D)

-indol -3-yl)-4-(1-nethyl -6-norpholin-4-yl-1Hindol-3- yl)pyrrole -2,5-dione
(72 ng, 42%: prepared from nethyl 211é_{ﬁ-fl yoro-1-nethyl -1 H

i ndol - 3-yI )é%” yo)@,-%ﬂet}éﬁ "(“95’%?'403(1 -miiﬁ};ﬁ)yl)-gq?ﬂc acid'methyl ester (2.67 g, 9.26

(=4~ metygy! - 5- morphol s dusphadeliin Latieheraded NHIOR! QUIHE) i M 120, 344TER! ) -
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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20 ¢c) 3-(6-Chloro-I-nethyl-I|Hindol

-3 yl)-4-(1-nmet hyl - 6- nor phol i n-4-yl - 1Hi ndol - 3- yI)pyrroI e-2,§:§ii 0984(96 '
83%) : é‘pre ared from nethyl (6-chloro-I-nethyl- 1 June 200

IH-| ndol - ‘? Poxylate (74 ng, 0.29 mmol) and ( PCT/EP00/13026

1- net hyl - 6- rmrpholln-4-yl- | Hindol -3-yl)-acetam de (67 ng, 0.245 mmol).

25 d) ,

3-(6-Brono-1-nethyl-1Hindol -3-yl)-4-(1-methyl -6-norpholin-4-yl-1Hindol -

yl ) pyrrél e-2,5-dione (139 ng, 49% was prepared from nethyl (6-brono-I-

met hyl -1 H-i ndol - 3-yl ) gl yoxyl ate (198 E 0.534 mol ) and (1-nethyl -6-

nmor phol i n-4-yl -1 H i ndol - 3-yl ) acet am ng, 0.55 nmmol). 30 35 e)

3- (1- Met hylin G B akdiRr & At described in Examﬁle 13, the follow:f]g compounds were
| Hindol -3-yl)-4-(1-nmethyl-6-trifluoronet I ndo P? pyrrole

-2, 5-di one mmewhwlnmtmpmre@rmmlmmpher a(nmlqgeumonhat described
6tr|fluro t n -3-yl)glyoxylate (172 ng, 0.60 nmol) and
13¥ 8]'1(!'1

(1- net hyl - 4 yl - 1Hi ndol - 3-yl )acetami de (150 ng, 0.55 mmol).
40 WO 011;/ 46178 5 21 June 2004 PCT/ EPOO 13026 3-(6- Brom) | -met hyl -1 H
-indol-3-y| 4(1 net hyl - 6- pyrrolidin- yl - 1Hi ndol -

yl)pyrrol e, 5-# etf(%g‘lnﬁethéﬂa%{"lm %V}éﬁa(rléﬂethylcﬁmhﬂ}ﬂn#yl lH-mdol-

(6-brono-1 - met h d F
(1- et hyl - 6- pyr ﬁo?’l é?lﬁdl@ %:dlgll{bmgﬁ %é}@%r% i ‘?%0 gnet gﬁ%@”@@)y@ mol ) .
f) FO g) 3-(6- NB‘thtbydyerdedh-’Bt-ﬁ)glyoxly&te (257404, 1043nm5))-aﬂd(ll-nm 6y !
-6-pyrrolidin-1-yl -1 Hindol 3-yl)pyrrole-2,5-di one (55 ng. 58% was
pr epared from néf"?fWOI('B‘A*ﬁ%TIHO‘%QDIIﬁ YH%‘%W“%WWH&(Q 23mnol) gl yoxyl ate (57,
23 mgl) and (1-methyl-6- '
b) 3-(6-Fluoro-1-methyl-1H-indol-3-y})-4-(1-methyl-6-morpholin-4-yl-1H-indol-3-
 yDpyrrole-2,5-dione (72 mg, 42%): prepared from methyl (6-fluoro-1-methyl-1H-
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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pyrrolidin-1-yl-lHindol-3-yl)-acetamde (54 ng, 0.21 nmol). 15 h)
3-(1-Methyl -6-pyrrolidin

-1-yl-1Hindol -3-yl)-4-(l-methyl -6-trifluoronethyl -1 H indol - 31 June2004

-yl) pyrr YQOBI6EIR]| one (67 ny, 35% was prepared from nmet hptT/EPd/1F06nY | -
6-trifluoromethyl-lHindo) -3-yl) glyoxylate (111 ng, 0.39 nmmol) and
(1-methyl- 6-pyrrolidin-1-yl-1H1indol -3-yl)acetamde (100 ng, 0.39 mol) __
20 i) 3-(6-Chloro-I-nethyl-

| H-i ndal - 3)y1) 34¢6¢Bronmi-hyhetioyl iH-Eredol -Giyily-4-( J-metiyl-i6nsietolidin-1-y1-1H-indol-3-

yl ) pyrrol e-2,5-di one (:17‘3 ng, 37% was. prepared_from net hé{l@y

(6- chl or o- | - metyhpymoleid.p1digns (4% g, $870) Wy Prepared fgmymethy! dobrome--methy!-

(1- nmet hyl - 6- py riERidadi-f- 1 Mha kndal n 3 - m ( - e 39 mmol ).
55 Brampl o 15 LAEhyT YEHOAE 60, o33 birlaifat Aty nBHint 5

H i ndol - 3-yl ) - 2Bindob3-gd)2cBardidey(f4 mep0.2Hmmol).

pyrrol-3-yl]-1Hindol e-6-carbonitrile 30 a)

(1-Methyl -6-pyrrolidin-1-y]-1Hindol -3-yl)acetic acid nethyl ester (360 ny.
1.32 polg) and_(dadettiot 34 —ﬂ&hyﬁlﬁ-iHémlﬁylbﬂ-ﬁ&hélﬁ*]%-pélﬁolﬁﬂi)m-l‘Aﬁ[ﬁ{Jﬂ?cﬁa‘i-ed at

reflux for 30 mn. The reaction m xture was cooled to OC and acidified
using | N HC 3-ylmyerols-%Sudienaids regt588otvens priparedframanetizyl X6-ngthoxyt)- and

CH2Cl 2 (3 x 10 e | ined or L c ract e_dri ( MgSHM) and
concentr at ed. S%J@%r'g’)lflrgf‘ g‘&?’ggﬁy‘%‘%xyf%cg@?%@ﬁ%mﬂi?‘ﬁ e'?’e&yf'lg'ca gel using
5-20% MeOH i n 43 rrdinia ly-¢6 I 8ndol-3)ynacet@8ille (5PaY EROAS926 5 CH2CL2 gave
(1-methyl -6-pyrrolidin-1-yl-JH -indol -3-yl)acetic acid (241 ng, 71%.
(I-nmethyl-6-pyrrolidin-1-y]-l1Hindol-3-yl)- acetic acid nethyl ester was

prepargd dyN aaSiiMd.ak1 RE -1as: desgri had jn ,ex8 Sec 1.3 D). 10 b)
P R B e e L e
d[ ﬁpvm' sg ';nc_) a S?qqm}ﬁppwlfoleﬁz,&tf@med&?nﬁg,mﬁgfa)lﬁ;ipm;btefeﬂ f(‘(ﬂﬁ??%;l (E-nﬁzlttmmlgj ![R
aaser ( ) %-tlrirﬂrutapo?ngt\ﬁyﬁ-l —Pncio?—g?y )gsy%rxyiate 1151 mag, 0%8 rgrrrllol) ans (f—?n%tl’lyrll-g a

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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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 room tenperature for
additional 2h. The solid was filtered and washed with ether tblugege04
(6-cyanoMOMEHYA - | H- i ndol - 3-yl)glyoxylyl chloride (450PEEEPIGIAP26 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 nyg, 1.05 nmmol) and (1- '

met hyl 56- pyr r ol CHy@i, lgavd (thethpld®bySeldin-1ay cltH-indab-B eyl a2etit avid (281 $%,mmol ) in
CH2Cl 2 (5 ) \é\ﬁrf stirred at 0OC. Triethylamne (0.41 nL. 2.95 nmol) was
added and the Phire was stirred at roomtenperature for 16 h. The sol vent
was 25 renoved under vacuum and toluene (10 nlL) and p-TsOH H20 (0.35 g,
1.84 mvol) were added to the residue. After 2 h, nethanol (5 m.,) was
added and st i r{limeghylaé-pyoalidinted- Uhindol-Bhd)-preais epidanahyl oster wiangreparedr i al
coul d not be detecte a b%" TLC ée49'% t QAC/ hl%xg?%&'ghe m xture was dil uted
with ocl2 (583N mepns e dac i SATOPS: & 3 (3x 50 nl). The
aqueousy |ayer.was back 30 extracted with CH2CI2 (2 x 50 nL) . The ‘

conbi ned organic extracts were dried I\/ESOZL) and evaporated to &;i ve 0.30
g of a purtl e sdisphutiornf exmylshitasiseayn 6H:Chd2 Mrl@aly sddumol)ovasradded | ca gel

using 5% - 20% ) 1, - - o :

[ 4- (1- et hyl - 6%&%%%?5&?{’@?0%%# oJI “‘gﬁ'w)‘ﬁ‘ga%‘e |6(9x18"-”22,%-"5{1?113/31r o-furan
3-yl]1- 1H i ndol @hé&-(SanborStirnting @as ¢dhtihBedfor 36 niif abB8°Gandithp beolilbath widd 42 21
June 2004 WO 01/46178 PCT/ EP00/ 13026 5 d). 1- I\/b% hyl - 3- i 4- (1- et hyl - 6-
pyrrolidin-1 -ylemaveddier 3.8, mare obthg 2\ sobiign gf axalylghloride (0.2 mL’, 0.4

furan-3-yl]-1Hj -~ B & ALD@RIE 1 ¥ ! yed in
L L ) i s Sty gt |
flask. To thi sThesladdsdilmeddmdotashéd ditheheawdeite (6-dyaBo-318ethyl-1H-indol-

hexamet hyl di silazang (O Pehloride (450 me, 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-pyrrqlidin—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



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?lﬁ’é%@ e (50
m.) and We@lvds17&%i t h brine. The aqueous | ayer was back execaaieshizobd h 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 _filjrat QNG et g TRt ) _ehnihe. 5195 5-
silica éel dési né’%&ﬁ%%&?g%@%p exg%gg ﬁ%gg‘la?l rg;éphé}lg-d%@ﬁg_%%

4- (1- et hyl - 6- pyfuranl3-giijHkingdbletd-edrboritriig (/1§ g2).36 nhimmkowas dssolved in dry
ggrygroégtgyggoﬁ;&@i& L1 Ddol & fs canbonl trd k8 il 250k, SihPoodSmin Ry Pl e
3- (6- met hoxynet his’# s WEL ddba in'érﬂaﬁaqb.-lm# a1 (11, BBk ey Tdiabine-(9:y| - | H

i ndol -3- yl)pyrrole-2,5-dione: prepared from 3
6- met hoxymet hyl -hLyeTheypurpleisolation &as sidrrad armoeem lemperaresysmi ghtgMpthanol

| Hindol e. Exanp 17, 3-16-(,2; Lgi.dazol ;| -yl.-eth -

“met hy! 19 H | ndoldog)-wlﬂ’-d( ?’-lﬁé’#g}h%?ﬁ?‘f'?“g?/sfl RN "é*-)ﬂ readdegand, 5 di one
A sol ution of n-gitenlshi 3 Rl TR xR xaaaliluledoyvitl ethylZcetare (30 nyamdIWashed added
to 6-bronmo-1-nethyl indole (5.0 g, 23.8 mmol) in dry THgﬁé(lOO,)m_i9 -78C
over 30 min. Afwishbdge.nfhe aqueoysdeysyviss bagleextiacied valicetby! reipe (% Brmlane
(25 nL) was added. . Sti.rri i f ' nol
(12.5 nm.) and \?ﬁ?ee‘f'o tﬂé.%&gir\)@@%?%&a%%ggﬂuggﬁ @%g ﬂ%hiﬁ% rl‘?‘%gmz‘%?ﬁ ed at
room t enper at ur edrsd (M@ dy), antl passd eivérut g ofisilica gelh SheSllBA gal yvas washedashed

with sulfuric acid (1L N, 2 35 x100 nl)_and water (2 x 100 nmL). The aqueous
I 'éé/er ws back ewith éé‘t ethylAretaeAgxaRss éil?odﬁg)ﬁ@“é%’efﬁﬁéteé‘@éfoncgmrateg'
Chromatography of the residue over silica gel using 25% - 40% EtOAc / hexanes
gave 1-methyl-3-[4-(1-methyl-6-pyrrolidin-1-yl- 1H-indol-3-y1)-2,5-diox0-2,5-
dihydro-1H-pyrrol-3-yl]-1H-indole-6-carbonitrile (71 mg, 44%) as a purple solid.

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-bronio-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 addeﬁ, 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



PCT/ EPOO/ 13026 5 ether (2 x 100 nmL). The conbi ned .organic extracts were
dried (MgSOM), filtered over a pad of silica gel and the pa? E@s shed
with ether (100 nmL). The filtrate was concentrated and the c b 35 uct
was chr on¥PMHeIBed over silica gel with 10 %to 25 % et REI/ERSeH3A26 /
hexanes to give 1-nethyl-1 Hindol-6-yl-boronic acid (2.6 g, 62.5 %. 10
~b) 1-Methyl-1Hindol-6-yl- boronic acid (1.4 g, 8.0 nunol) was dissolved
in ether (25nmL). Hydrogen peroxide (15 % 6 nL) was added over 5 minhutes
and thes reacti eieni2et L0k sThetdombirpdargandoentrastipweradned (Mgs0,), Hilterade

m xture was ex t ik Ne ; . acts
were washed 15 \%ﬁn{’%% p%gﬁgnﬁﬁlfazgqu %%?%"#r@agﬁé%‘)égﬁg%%@y ?ﬂ%ﬁﬁ;ﬁ%gﬁé?ﬂ& to
0C and aci di f i egvat oncetirstedantl thd\crad®prodiitt wakhhrdthtographadbsves silicagebdiom th
ether (3 x 100 nL) and the _organic extracts were washed with water. The
organi ¢ ext r act $0feke23fisthyl aqaigistagxanes toig teel-Ethyribhigoho padosmis agifdc a
gel and the padqyngg ypshed with ether (100 mb). After the filtrate was
concentr at ed, tFTe' Fesi dué was chronmat ographed 20 over silica gel with 10%
to 20%et hyl acetate/ hexanes to give 1-nethyl-l1Hindol- 6-ol as a yellow

o o oBy o et BBl By poeenic Ak i &0 mmalh e EisSEAT S phi ne
(0.767 g, 2.92 pa5h) W&g@é&gﬁdgsgg%mw&g@m; FhigAtks 3hd 8 C.

4 . 5
Di et hyl azodi carboxyl ate (0. was added over 2 mn. The
m xture was sti reagtiomtnixtae was etipet aitraem téroperdi@rerfor Vv eThe miipteawyss phosphene

0.7 g, 2.67 | Q.47 .. 2,95 | dded at -78C. Th
Eeac-t igon m xt mx%%aerég\yﬁf@ggﬁf(& » 24 0 %?P%cg{%%ta?@%vﬁ{s%ggggs (‘?Vtcﬁegﬂa‘w&g di | ut(:a ed
wiith ether (50 wlich s (2RSDEEIMTHE a § 1dyéps walte Bbdled (@ ShhPatidifLg 1d ayer

was back-extracted with ether (2 x 50 nL) and the conbined organic
extracts were dpHeH0 MithS HGn dhe pigioreavasexirapied ayithcehardd xol09make) a1d thewas

passed over a p LI d ] 9 t hanol /
met hyl ene chl or ?%eag{cz%bja Jﬁ%%c%?@sﬁgcﬁggtg%@ge?bgﬁ@ %Ir% ?%%wéﬁréatr{%&rngt ogr aphy
of the crude pUgBCOL) JilRfedYhiougina gad ofdilidh 1 AAdahrgiadanglwahtdwihetisrgave
6- (2
( (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.



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- (2-1m dazol - 1-yl - et hoxy) -1-nethyl-1Hindole (185 ng, 0.77 #drs2%H4s

di ssol vedwiomi&éizésl (2 nlL) under argon at OC. To this was P%q‘?ﬁ‘ao/?ﬁ?&yl
chloride (0.19 nL, 2.18 mmol) in CH2A 2 (2 nl). After stirring at 0C for
4 h, the mxture was evaporated and dried under vacuum for 2 h.
2-(1-Methyl-6-nitro 10 1Hindol-3-yl)acetimidic acid isopropyl ester
hydrochl_oride (239 ng, 0.77 mmol) and CH2AA 2 (3 nL) were added to the
above grseen solid. Triethylamne (0.8/m., 5.82 mmol) was added slowy at
0C-and the dy xt §-@-1488azsi-1 fyl-@thoR})- I athylt EIRioR (186 Q0. Tomihol )M m xture
was evaporated to dryness and nethanol (5 m_% and 12 N hydrochlaqric acid
(1 mL) were addélissolypdimERelle £ Whe undarasgrryas 016. dodhisgyaspadded ol t he

solvents were ev. t By 29 Al t I Xt ure
‘was carefully ngﬁ’g&%@?%"@%mslgﬁﬁﬁb E)}%l ?g‘"ggn(ét e :(g >§er§gigﬁq'rﬁ_§mﬁ$hfgle%g]ueous

| ayer was back- akd mbatedvasieviparitby hndidéddutrelef 2acuuiOfonD)h,. 2t{dviethyh&naowbi ned
organi ¢ _extracts were dried ( NgSQH). filtered, though. of sijic I
ang tlhemp)a(td vvasS%MQH?WX})PW“(I’@H&@HQ‘%HIBPYIF%H Oqﬂ%g‘h@g %@Sﬂ rIF‘{"?’ gg
20 were concent rghedy,eNd3tiie) Gk d8ddd RANCIbIR Br& BRI TS RPRGEheqD.83HLI, Ca
gel with 1%to 5% nethanol) ethyl acetate gave an orange solid. Further

purification by 5.8 mgolwasqddbdsiowly at 0°@ andthe GHAGEVASIHLre) abragm

D egl Lt g SR ol 180 e e St A TP e

-pyrrol e-2, 5- di gy 4% BN BYddeRoAOkhéd ({ thidA%re add@. 9B mikRurExashéfed R

3=(1-Met hyl - 6-ni tro-1Hindol - 3-yl -

) +4- (1- et hy| - 6-§8y€ifed bh.nAGeytheiselverig vere @uapgrpis pihyt aastase (59 BLYVahe a)

\:/LV;STEt hyl-1H - i ndgle 630 mP i rt}'recwgscéagcf(.lm QIR0 59 566f 0 bRatBn e (Px &zl )

' . 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 %).

L/

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



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

tetrakis(tiiphenyl phosphine)palldium(0) (120 35 ng, 0.10 mm%l‘m?mo“

m xture WA®MEF17xed for 16 hr and cool ed. This was dil utRCI/EEDAI28uNne
2004 WO 01/46178 PGI/ EP0O0O/ 13026 S with hexane (20 nm), filtered through
celite, and concentrated to dryness. The residue was purified by silica
“gel chromat ography using ethyl acetate as solvent. 1-

Met hyl -%- pyrim dmth-hﬁxgrb{zo-hﬂ)nﬂlndreﬂ ﬂmmlcylitb,wnﬂicmtntmmdtced:brmss 'Bf)e

3-(1-Methyl -6-nit | H- nmet h 6- I m.din-5 | H-i.ndol
yl §pyr rol g 2, Sn%ﬁsiﬂ?fﬁ“ﬁélgmbfo rsﬁlf)aﬂmﬁi‘( ﬁ@%‘ﬁg’n @P%{étﬂhaé&ﬁtegﬁl 3ftven Hl-llnngol e
and 2 10 (1-met m&hﬁsatﬁﬁmdﬂn%ymmnd%rwas&ﬁ%uhi&a@hﬁnemeﬂd i sopropyl ester
hydr ochl ori de. Exarrpl

3-(1-Methyl -1 H"indol - 1-met hyl - 6-pyri m di n-5-yl -1 Hindol -3-yl)pyrr
ole-2,5 - bb di aﬁéaMghyal m@r@~1 mdoh3 mgrm@thﬂy@pmmdmé mlHrwiolr%dm e and
1- nethyl 3-indo] acid is

descri bed in Ex§ "18’ n@'gﬁﬁs@rwﬁ Bé%ﬁgct %—-@ﬁ@ﬁﬁ - PHifEo185ha 2-

| t e ngg edi ent sOHediys 8 reird OHIRED 30 L B b Bcid o ibpylesidrhgdiiptidoride.
12d10. 050. 0100. 0250. 0500. 0 2Hydrous Lactosel54.0114.0148.042.082.0 3Starch

150025. 025. 040. 040. 070.0 ] 4Tal c10. 010. 010. 015. 020. 0 5Magnesi um
Stearatel.01.02.03.03.0 Total Fill %&%E%%OOBOOBSOG?S 20 Manuf acturing

46

Procedure: 1. Mx Itens 1, 2 and 3 i ble m xer for 15 m nutes.
iy 3-(I-Methyl-1H-indol-3-y!)-4-(1-methyl-6-pyrimidin-3-yl- 1H-indol-3-yl )pyrrole-2,5-
- 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 40.0 40.0 70.0
) 4 Talc 10.0 10.0 10.0 150 20.0

5 Magnesium Stearate | 1.0 | 1.0 2.0 3.0 30

' Total Fill Weight 200 200 300 350 675

20 |

Manufacturing 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 suitable size capsules.




2. Pass the mx fromStep. | through a Fitz mlIl using "00" screen at slow
speed. 3. Add the adjusted anount of Itens 4 and 5 and m x foglgﬂrr% tes in
a suitable 25 mixer. 4_ Fill the powder mx fromStep 3 into f | e
size capsules. 46 21 June 2004 WD 01/46178 5 Exanple 21 TABLET FORMULATI ON
PCT/ EPCEPI%GQ@Si t em ngredi ent sng/ Tabl et 10 ng50 ny 100 reCEBSonEezk600 gy 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 Croscarnell ose 5.0 15.07.5

40. 040. 050. 0 Sodi um 4 Povi done K 306. 06. 06. 023. 0123. 036. 0 5 Magnesi um

St earsat e2.02.02.0 7.57.512. 0 Ker nel Wi ght 200200200 7507501200 FI LM COAT

Hydr oxypropyl 6Met hyl cel | ul ose 3.}[)3. 031 23 09.012.0 6¢c s-2910
7Tal c1.51.51. 53. 04.56.0 8Ti tani um3 .51.51.53.04.56.0

TABLET FORMULATION
Item Ingredients mg/Tablet
10 mg 50 mg 100 mg | 400 mg | 600 mg | 1000 me
KERNEL
| 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.G
3 Croscarmeliosz 5.0 5.0 7.5 40.0 40.0 30.0
) Sodium ‘
e 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 15 1.5 3.0 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.



Total tablet weight206206206 .175976824.0 Manufacturing Procedure: 10 1. MXx
Itens 1, 2, 3 and 4 in a high shear m xer for 5 mnutes. 2. fnu%&%e t he
powder mix fromStep 1 with purified water. 3. Dry the granufatid rom
Step 2 atwb®1A5178l. Pass the granulation from Step 3 throughcEEPUIBESl €
mlling equipnment 5. Add the adjusted amobunt of Item5 to the mlled
granul ation fromStep 4 and mx 15 for 5 mnutes in a suitable m xer.- 6.
Conpr e the granulation fromStep 5 on a suitable press. 7. Using a
suitabl®e air spray system coat the kernels fromStep 6 with a Fil m Coat
Suspension of Itens 6, 7 and 8 in purCLAAMSwater to the desired weight. 21
June 2004 WD 01/46178 5 CLAIMS 1. A conpound of the formula 10

PCT/ EPOQ 13026 | R R2' wherein R and R' are independently hydrogen or

| ower al kyl, |ower al kenyl or lower 15 alkynyl; R 2 is hydrogen, nitro,
cyano, hal ogen, |ower alkyl, |lower alkenyl, [ower alkynyl, or |ower

al koxy; and R2 Ls a Aaboapoandéf thdifsrmnicycl e, ethyl substituted with a
heteroaryl, or ethoxy substituted with a heteroaryl or heterocycle; or 20
a phar Hhceutically acceptable salt thereof. 2. A compound of claiml1,
wherein R2 is a heteroaryl. H

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

43



| A conpound of claim?2, wherein at |least one of Rl and R is |ower alkyl.
.25 4. A conpound of claim 3, wherein at least one of R and R'_is nethyl.
5. A conpound .of claim4, wherein R2' is thiophenyl. 30 6. A%E)‘Wﬁ&ﬁ% of
claim5b, wWelaad6d8 fromthe group consisting of 48 21 JunecAbirbo/ides

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

-indol -3-yl)-4-(1-nethyl -6-thiophen-2-yl-1Hindol -3- yl)pyrrole-2,5 dione;

D) 3 (Lsmet byl H - 99k Ak 1 %&:}3}%&6%{1@1}%%?8Qﬁﬁpﬁerw)—yFHﬂ—mgoll-B-

yl')pyrrole-2,5- di orfy

-indol -3-yl)-4-(1-net hyibpy&otdmﬁﬁher yI 1H— 10

I ndol - 3-yl) - pyrrole 2, 5-di one; | -6-n

“indol -3-yl)-4-(1- mé)Dh%n( L-gethyl- b%ﬂéﬁlplai yh)%wmp%m:ﬁ thtopwry%yhla-@del—%- di one.

7. A conpound of clai E?qugl is furanyl. 15 20 8. A conpound of
claim7, selected fro e group con5|st|ng of a) 3-(6-furan-2-yl-I-nethyl

- | Hindol - 3-yl) - 4- (c]- 3e¢t-imgthyl- kamjd)H-xadol)G YDy et B-tHiophen-2-yl1 1 H-
3(6furan2y| 1 mathl-ll-i-lndol,) 3 (1H—|ndol 3-yl)pyrrole-2,5-
di one; 18) 3-(6-furan-2n é@l- yl)-pyrrole-2,5-didne; and

met hyl -1 H-i ndol - 3-ylg)- §(1(-111 mﬁfmﬁ‘f@1ﬁ'ﬁ‘&&%?")i‘g@geﬁyféI"’;Wéﬁ%ﬁﬁ?13'

dione. 9. A conpound’of ¢
unsubstituted or 25 sinddt3-yipyeble? Shdibower al kyl . 10. A conpound of claim
9, selected fromthe group consisting of a)
3-[ 1- met hyl - 6- (1- et hyl -1 Hi mi dazol - 2-y1) - | Hi ndol - 3-y1] - 4- (1- net hyl -
: 7. A compound of claim 4, wherein R* is furanyl.

15
8. A compound of claim 7, selected from the group consisting of

a) 3-(6-furan-2-yl-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;

49



6-nitro-1H indol -3- yl)pyrrole-2,5-dione; 30 b) 3-(I-nethyl-IH
-indol -3-yl)-4-[1-nethyl -6-(1-nethyl-IHimdazol -2-yl)- 1H|ndo} a/
pyrrol e-2,5-dione; c¢) 3-[1-nethyl-6-(3-nethyl-3H-i une 200
nvdazo] 1wgbijeits i ndol - 3-yl }-4--(1-nethyl - 6- nitro-1 H i pdalepdoryicks
pyrrol e-2,5-dione; d) 3-(i-nethyl-

| H i ndol - 3-yl)-4-[ 1-net hyl - 6- (3-net hyl - 3Hi m dazol -4-yl)- 35

| I%’EFT} Eg% / ? 3%I2]6p¥r re;) lc‘f §(65 m%lth%xg- -metgylzljﬂ 0?3-}{%—4—[1-1‘1’16811 g’ E& methyl-3H-

3- (6- met hoxy- | - met hyl l%hlﬂmgh- - indol-3- yﬂullef_ﬁsﬂ:%nmt hyl - 3H
m dazol - 4-yl )-1Hi ndol - ltla rroI e- gm%I one;
' i
12

3-[6-(1-ethyl-1Hi mfblam (e llimidamiﬂ ﬁ)31H}mdol(&ylhét(hynetmdﬁrmﬁ@rlm
i ndol - 3y|)pyrro|e25glg£_ 3?3_1
3-[6- (1H i m dazol - 2- yI POrEFROTINE2 i8R 3y 1 - 4- (1- et hyl -1 H-i ndol - 10

3-yl)pyrrole-2,5 dloﬁ 5600 H-?m[cﬁzdlig’ 1} 1-methyl-1H-indol-3-yl}-4-(1-methyl-1H- mdol-
i m dazol -4-yl)-1-methyl -1 Hindol - 4-(1-methyl -6-nitro- 1H i ndol -

pyr il e- 2, 5-di one h%k)pmlerr‘lbij@ona,

yl) pyria .

(6 i dazol- é i oML S GH IR St BBl A ap Bl o
-indol - 3-yl)-4-(1-net h]/ﬂhﬁ:ldTJSLj?lﬁJyhbie 5Jd€5hleh§dmbl)lo@derrol e-2,5-dione; k)
3(6|mdazol-l-yl-l-rrethI-1H| 6- met oxylrreh

- - | -1 H
ndol - 3- yl) pyrrol edil, %i@ﬂrmézol lgyl- lsm(:@yﬁi i oiémgwpmethyl-m-x%’doz 3-

H-|ndoI 3-yl)- 4(6|m Lo, | et hyl -1 H 20 indol-3-yl)-pyrrole-2,5
- di one; 91%}9}0]61 25! didrie!

3 4- (65 i ni dazol - 1- ) - B-(erhitskolt Iyl IRphethyB1Klindal, 3yl f-EGkmethyb-6diithoy HFo-
pyrrol -3-yl]-1-methyl - 1H i ndol e -6 carbonitrile; n) 3-]
1 net hyl - 6- ( 2- met hy| - | #dge3yD-pyrroler3,.>-genenhdol - 3-yI ] - 4- (1- net hyl - 6-

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-ipdol—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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nitro-IHindol-3-yl) ppyrrole-2,5-dione; and 25 0)

3-[6-(1H i m dazol -2-yl)-1- rrethy]-ll—l-lndol 3-yl]-4-(1met hyl - 6- n|tro-

1Hi ndol - 3- yl)ggg/rrole 2, 5-dione. 11. A conpound of claim 4, 2hWer i r

i s thi azoV9OI46G8 12 A conpound of claim 11, selected froRCTAPOYIING
consisting of a) 3-(1-nethyl-I1H

-indol-3-y1)-4-(1-rrethyl 6-t hi azol - 2- yI-IH-indoI 3-yl)- pyrrole-2, 5-dione;

and b) s 13. A compound of claim 4, wherein R” is pyrazolyl, which is unsubstituted or
3-(1- rrethyl 6 ni tro-1 Hindol -3-y|)-4 (1- met hyl -6-thi azol - 2-yl - 1Hi ndol -

3-yl)pyrrol e-2,5- di ¢hstitugd vith loweralld- 2004 WD 01/ 46178 PCT/ EP00/ 13026 5
13. A conpound of claim4, wherein R2' is pyrazolyl, which is unsubstituted
or substituted with | ower alkyl. 14. A compound of claim 13, selected from

the group consi $#i ng AGforEdud®doldaifbl3, iﬁecté’&f@ﬂlﬁe erbp c@)sxsuncr of
3-(1-nmethyl-6-nitro-i Hindol-3-yl)-4-(1 ?/ _‘Prazol yl -1 H
l'éol 3-yl)

i ndol - 3-yl ) pyrrol e- 28) 5- dPdhane -6-mtro-1H-mdo -methyl—ﬁ-pyrazol 1 -yl-1H-

3-(1- hyl - I H i ndol 4-( 1-ges hyl - 6- pyrazol -1-yl -1 Hindol - 3-
yl) pyr o 2. 5-di on‘e“%"ly%%l’y“("]'e%%“c’

3- (6- br ono- | - et hyl - bH i ndiog 13mythyl= M Grdost Iy G-mptivd-epyrdeoly I-y1-1H-indol-3-
1H-i ndol - 3-yl ) pyrrol 3?1);)23;1750134"205?310:13

c) 3-(6-bromo-1-methyl-1H-indol-3-yl}-4-(1-methyl-6-pyrazol-1-yl-

1H-indol-3-yl)pyrrole-2,5-dione;
15 d) 3-[1-methyl-6-(2-methyl-2H-pyrazol-3-yl)-1H-indol-3-yl]-4-(1-

methyl-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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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-met hyl -1 Hi ndol - 3-yl ) - 4-[ 1- met hyl - 6- ( 2- et hyl - 2H pyr azol 2BJung 2§04
i ndol - 3- W pyadied 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,
wher ein 2 %12 PYE) M bl comtufiIRRY el A5 1 SRARA 5L fRc1 e
3- (1-met hyl - 6-ni tro- By e-B5\igme4- (1- net hyl - 6- pyri m di n-5-yl -

1H i ndol -3-yl )pyrrole -2Z,5-di one; b)
3-(I-nmethyl-IHindol-3-yl)-4-(1-nethyl-6-pyrimdin-5-yl-1Hindol- 3-
?/ls?)%rgglofyf > a;lb?”e-A L5 IRE BPEaifl 1, Ghididth 7 (VRBEEIA, e TS an
3-(6-isothiazol -5-yl-1-nethyl -1 Hindol-3-yl)-4-(1-nethyl-6-nitro-

| Hindol-3- yl)pyrrole-2, 5-dione, A conpound of claim 17, .selected from
the gré@p consi Qi/)i ng Aetorspound of ¢laiEn 19 avherem etilrast ool B png OGS kyoz @l b)
3-(6-isothiazol-5-yl-I-methyl- | Hindol-3-yl)--(1-nmethyl-1Hindol- 3-yl)
-pyrrole-2,5-dione. 19. A conpound of claiml, wherein R' is a

heterocycle. 10220. A canpRudedf hint26iwheidn ambst ohaofd' dndaStisamehyyf R and
R'" is lower alkyl. 21. A conpound of claim 20, wherein at |east one of R
and R" is nmethyl. 22. A conmpound of claim21, wherein R-"' is piperazine

whi ch is unsubstit ut ed ot W'l 1. . " . y or
carbonyl . 23. A'gbnp(?h% Poofl&dzf’géli%ﬁ-& %feér“ﬁ{n%l%i?‘énﬁgﬁlé*‘%gﬁ%?%%s
sUpsti usited with | owebstiaitddnvith RreRdkylAlosamplkoxgloodartedngl. m 23, wherein R2'

i's” 4- met hyl - pi per azi nyl .
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;



25 30 25. A conpound of claim 24, wherein the conmpound is
3-(1-nmethyl-1Hindol-3- yl) -4- [

1- met hyl - 6- (4- net hyl - pi per azi n-1-yl ) - 1H-i ndol - 3-yl ) pyrrol e- 2, 31 e dp¥. 26.
A conpourgp gieetsai m 21, wherein R2 is pyrrolidinyl. 27. fcgg ok of
claim 26, selected fromthe group consisting of a) 3-(1-nethyl-6-nitro-

| H i ndol -3-yl)-4-(1- rrethyl-6-pyrro|idin1y| 1 Hindol-3-yl)pyrrole-2

PH T ndol -5 3| § éy??éﬂ' 3§< %I&%dhgeﬂf 1H-md3'1 yl)—4—(g G e ol

(6 fluoro-1|-nmethy {IIE:; Q@gl, 4- (6-pyrrolidin-1-yl-1Hi ndol -

yl ) pyrrole-2, ng .253-51%%(3 2004 WO 01/ 46178 PCT/ EPO0/ 13026 5 d)
-(6-chloro-1 - et hyI &)l H i hiphmeSoyythettyl(G ppyolidinilehil i FHrindbl-3-p)ided enethyl-

yl ) pyrrol e-2, 5-dione;

~{ 1- et hoxynet hyl - 66 ﬁ?ﬁr%&?fﬂi%ﬁ?l?ﬁ?‘ﬁ-néé‘?m@'y|) 4-(1-methyl - 6-nitro-1H

-i ndol - 3-yl rrol e- i _ ) idinLvl-
-i ndol - 3- %gpz (1- e hyI g%g%’rﬂg{?g% ﬁ?g{?ﬁ@?iyﬁﬁiﬂyﬁxeﬂfﬁ -6-pyrrolidin-1-y

1H i nded - 3-yl ) pyrrol BI-I-RncEﬂ-m)(b)pgrrolg)?.,Sdlonc
3- (6-net hoxy- | -methyl -1 H ) - 1-net hyl.- 6- rolidisn-l - o 1.
yl - 1H i ndol - 3-yl ) pyrg)ol e- é-g- é h§/l—lqumch-3-y§)-R-3(I meﬂ'xy‘ii-6 pyrrolidin-1

3-(1-net hyl - 6- pyrrol nHol. @gl.ols dioié:) - 4- (1-met hyl - 6-
trifluoromnethyl-1H |%lgn?l 0 ?yi))';;ﬁr/ﬂrro e-2,S- dione;

3- (1-met hyl - | H-i ndol hB- y|;(1me(cmd ﬁmyngbhdla-bylrlrﬂiﬂildﬁlﬁ*}dz-’y"l(lﬂqm)’héoI -

AR T R

2 15 i) 3-(1-methyl-1H-indol-3-y1)-4-(1-methyl- 6-pyrr0hd1n—1-yl -1H-indol-

CD(IDCDCIOCD '

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})-
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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2,5-di hydro-IHpyrrol-3 -yl]-1 Hindole-6-carbonitrile; k)

3-(1Hindol -3-yl)-4-(l-nmethyl-6-pyrrolidin-I-yl- |IHindol- yI} 20

pyrrol e-2,5-di one; 1) June 2004

3- (6- chl owgoiuereg hyl - 1H ndol - 3-yl ) - 4- (1- et hyl - 6- pyrrol i di fepE¥dorizes
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, V\/nerel n the conpound is

3- (1- et hyl - 1Hi ndol - d
- 1I(—I-i rnre I }/3yl )p;/Prgl %ﬂ HﬁiBT@dWﬁg%ﬁ%&g” f"4'¥ # ’Eifl 3WsFRin R is
nor phol i nyl . 31. A C&Hﬂﬂﬂ,’ﬂdiﬂ%fdr&hﬁl-ﬁn%ﬂa ﬁFlHQH@&e-fGE&E’&dnﬁtﬁlegmUp consi sting

of a) 3-(1-nethyl-6- norpholin- -4-yl-IH’indol-3-yl) -4-(1-nethyl-6-nitro-
1H i ndol - 3- yl) pyr r ofde- 2, B{GHmsiwxydymathyls 1 Hyindalt3- -y1)-4-(1-methyl-6-morpholin-4-

Aol Syl L eGSR el 18 Lol S everole
LY Sl LY, S ) S S
3-(6- rréQ hoxy- Iy met hy1H-IHHP —ﬁﬂtﬂbﬂ@ésﬁhm@l met hyl - 6- nor phol i n-4- vyl - |
Hindol -3-yl) pyrrol e -2, 5318 AB%. 1 -methyl-1F-indol-3-yl)4-(1-methyl-6-morpholin-4-y!-
1H-indol-3-yl)pyrrole-2,5-dione;
2) 3-(6-bromo-1-methyl-1H-indol-3-yl)4-(1-methyl-6-morpholin-4-yl-
1H-indol-3-yl)pyrrole-2,5-dione;
i) 15 h) 3-(1-methyl-6-morpholin-4-yl-1H-indol-3-y)-4-(1-methyl-6-
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;
B 3-(1H-indo}-3-yl)-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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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-dione; f) 3-(6-chloro-I -nethyl-

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

| Hi ndol - 3-yl ) pyrrol e-2,5-dione; CF) 3-(6-brono-1- nethyl-1Hindol-3-yl)-
- (1- met hyl - 6- nor pholin-4-yl- 1Hindol -3-yl)pyrrole-2,5 -dione; h)

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

trifl uoromsehyl -Alddmipoahalof Qaiytl Jpyliciad Be Retdozlyl Gy imidazdlyl.

3-(1, 6-di et hyl -1 Hi ndol - 3-yl ) --(1-net hyl - 6- nor phol i n-4-yl -

i ndol -3-yl)pyrrole-2 , 5-dione; j) 3-(1H indol-3-yl)

- 4( ( 1f Ir’ret hya7: 6- nfo:cphmhl hd]eflb}aghal,hbﬂemﬂothe Gornpphl)d:ly Bi[&tlemn@azolﬂ-}d-iemﬁﬁy)-lk)
3-(6 uoro-1- net = | H

nor phol i n- 4-yl - Il?—ft &%Tm‘g’l )ﬂp‘l r%"?t%ylf ‘%%&r% Oi(gnﬁpy“}é’ &5 dione.
3-(6-fluoro-I-methyl-1Hindol-3-yl)-4- (6 rmrphol i n-4-yl-1Hi ndol -
3-yl)- pyrr

e-2,5-di o
-i ndol - Q%S 4- @@Wﬁﬁ%lﬁ@ﬁ%’%fﬁov FoRge 2% A5y e rRrbanciBeivgi one. 32, A
corrpound of cl aiaoint ofneingionnd ¥ ahg ordervf elaineXly3 8t & phdrmbediidaly a het er oar yl
or heterocycle. ound of claim 33, wherein at |east one of R

and R is |ower accht%@Fcam%%u‘ KPPpound of claim 33, wherein at |east one
of R and R is nethyl. 35 35. A conpound of claim35, wherein R2 is etboxy

substitute er oar e oun f cl ai m 36,
Wher el n-t he het QPO RL kPl eoREgepier Do R GRS im 37 wher ei n
t he conpound i s a@mnGtrétdbal m dazol -1 -yl -ethoxy)-1 - nethyl-1Hindol-3 -yl]
-(l-methyl-6-nitro-1Hindol-3 -yl)pyrrol e-2,5-dione. 38. A
pharmaceutical conposition conprising as an active ingredient an effective
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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amount of a compound of any one of clains 1-38 and a pharmaceutically

acceptabl e carrier or excipient.

claim39 which is suitable for parentera

39. The pharnaceuti cal

conposi tion of
adm ni styatj g Apa The use of a

conmpound as defined in any one of clainms 1-38 for the preparation of

nedi canents for the treatnent of cel

proliferative disorders.. 41. The use

of conpound as defined in any one of clains 1-38 for the preparation of
medi caments for the treatment of cancer. 4@. The use of claim 41l wherein

the cancer is a solid tunor.
breast, colon or lung cancer. 44. A
conpounds of any of clains 1 to 38 ¢

formula 7 55 21 June 2004 with a copnat

43. The use of

di m 41 wherein the cancer is
g forgthe preparation of

SN g a) reacting a conpound of

8 wherein R',

R22', RL and R2 are as defined in clainll;\g) reacting a conmpound of

formula 11 NH2 R2
R', R2",
formula 15 56

1 11 R

R2

with a compound of fornmula 13 13 R wherein

and R are as defined in claim 1,
with a compound of formula 8

or c) reacting a conpound of
~
{ NH.HC!
N
RI

8

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

b} reacting a compound of formula 11

R¥

with a compound of formula 13

)
M
N
11 R
0 0
' OMe
N
N
\
13 g

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

¢ ) reacting a compound of formula 15
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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 ggb titugﬁg
trial kyl stannane or boronic acid in the Presence of a bast“B8taPY%ed by a
pal | adi um caM9]146178 10 45. The novel conpounds, novel phar reCEM/ERE
conpositions, processes and nethods as well as the use of. such conpounds
substantially as described herei nbefore . 57

5
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;
10 45, The novel compounds, novel phanmaceutical compositions, processes

and methods as well as the use of such compounds substantially as

described hereinbefore.





