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pharmaceutically acceptable, salts are suitable for admnistration to
patients as continuous infusion solution and are useful in i6G&oeRedk ment
and/-or control of <cell proliferative disorders, in.particular cancer. .
Al so di scl weedizarss phar maceuti cal conpositions contai ni ngcEPedrR5HJ0I Ng
conpounds and nethods for the treatnment and/or control of cancer. 16 June
2004 WO 01/ 44234 PCT/ PGO 12559 SUBSTI TUTED BI SI NDOLYLMALEI M DES FOR THE

| NHI Bl TI ON OSUBELITUPHI BENBOLYNMATIRBIPDES FOR THE WHIBITION ©FGEIGct ed to
certain substituted pyrrol estha®PROIGFERATIONrol i ferative agents. These
conpounds and their pharmaceutically acceptable salts are useful in the
treatnment or control of cell proliferative disorders, in particular cancer.
The invention is also directed to pharmaceutical - conpositions containing
1o such compounds, and to nethods for the treatnent and/or prevention of
cancer, particularly the treatnment or control of solid tunors. Background

~-of the lHhvention 15 .Uncontrolled cell proliferation is the hallnmark of
cancer. Cancer oubn® gfgsent ingention ')’r&‘r@ﬁield;ﬁofﬁ‘&ﬁéms%“ftﬁ@(ﬂrpmoﬁ%lm ara antt-he

genes that ghdiffhiive Shedi@drhesd bo St&g@w PR b iR QIS safdiCh

research h been expen In t antip ro Ve agents
Wi | e many atgeusesulindhe b@@tmarﬂ@ncomtmi@f sall prajiferative digordens,iippatticéler at i ve

activities, cl .20 poor
ol ubi |1 1y, FEeb S fofiEsaish KRB gratRate AR oo e thnfiting
unsui t abé e swch wmpoumﬂa and td metlnddsrfapmﬁ treatosat and)lum praveptidn efndamcerlher e

contj) nues to ul%rl ?ﬁe treatment or control of solid tumors.

Background of the Invention

15 Uncontrolled cell pfoliferation is the halimark of cancer. Cancerous tumor
cells typically have some form of damage to the genes that directly or indirectly
regulate the cell-division cycle. Much research has been expended in the study of
antiproliferative agents. While many agents have been identified having desired
antiproliferative activities, many of these agents have various drawbacks, including

20 poor solubility, molecular complexity, etc., which may render them either unsuitabie

or inconvenient for therapeutic use in human patients. There continues to be a need

for small molecule compounds that may be readily synthesized, are effective as

cancer therapeutic agents and are suitable for continuous infusion delivery to
patients. Itis thus an object of this invention to provide such compounds as well as
25  pharmaceutical compositions containing such compounds.



for small nol ecul e conpounds that may be readily synthesized, are effective
as cancer therapeutic agents and are suitable for continuous 16 hog0@h
delivery to atients is thus an object of this . invention to provide
such conpdﬁﬁH£4§§4mell as 25 pharmaceutical conpositions PONEmioN2Ssy such
conpounds. 1 6 June 2004 WD 01/44234 PCTI EPOQ 12559 Definitions As used
herein, the followng terns shall have the followng definitions. 5

"Al kenyl " neans a straight-chain or branched aliphatic unsaturated

hydr ocarbon having 1 to 15 carbon atons, preferably 1 to 10 carbon atons,
nost  preferably 1 to 6 car bon atonBDeﬁhidﬁﬁoxy" means an al kyl or al keny
group that is attached to the remai nder of the nol ecule by oxygen (e.g.
RO, such as nethoxy, ethoxy, etc.). "Aryl" neans an aromatic ring having 5
to 10 atons and Asarsidderslg, b fdlidW‘n@terﬁis'Hﬂr%H a0k e RRbWRY ?;adé@‘ut%ﬁﬁ. i ncl ude
one or nDre heteroatons that are the same or 15 differen the purposes
- of this’definition, aryl includes heteroaryl. Preferred heteroatons

i ncl ude ni trogeny|ksrif [ Hed! on,

pl ace of one Lor m)rgﬂl Oh'ktanée)éésg;é@%haxﬁ d?%lr%( S Eﬂ!gﬁ&lycgf OU%'JSA?etW thi n th' S
def i ni t i on hydrecagsiavingi iq 45 ﬁarbonmt@azomreferpplyndbao a;aTbarz atoens, fwstn,

pyri m di ne I s a non-aromatic, partially or conpletely
sat ur at ed g?%?ﬁgﬁygh€gﬁé¥%cEﬁ§@@ocarbon group containing 3 to 8 atons.
Exanpl es of cycl oal kyl groups i ncl ude cyclopropyl cyclopentyl and

cycl ohexyl . "Eff tr an, anmou east one conpound of
For.mul :ﬁﬁl 25 ora%p‘% E&?’Eﬂe ﬁ‘f@(’f%f’%q@té%lﬁﬁa‘f hegrte dhe regainder of

si gni f i canthe motdtiubs bgsoqqrgehl(é@ralo PBuENgd eiethy vgmbgy(gté?erent iation of a
human tunor cell, including human tunor cell I nes.” "Hetero atont neans an

atom sel ected from nit rogen, sul fur and oxygen.
“Aryl” means an aromatic ring having 5 to 10 atoms and consisting of 1 or 2

rings, which optionally may include one or more heteroatoms that are the same or

15 different. For the purposes of this definition, aryl includes heteroaryl. Preferred
heteroatoms include nitrogen, squLJr, or oxygen, singlyor in any combination, in
place of one or more of the carbons. Exémples of aryl groups within this definition
are phenyl, pyridine, imidazole, pyrrole, triazole, furan, pyrimidine.

20 “Cycloalkyl” means a non-aromatic, partially or completely saturated cyclic
aliphatic hydrocarbon group containing 3 to 8 atoms. Examples of cycloalkyl groups
include cyclopropyl, cyclopentyl and cyclohexyi.

“Effective amount” means an amount of at least one compound of Formula |
ora pharmaceutically acceptable salt thereof that significantly inhibits proliferation

and/or prevents differentiation of a human turnor cell, including human tumor cell
lines.

1+
(]

“Hetero atom” means an atom selected from nitrogen, sulfur and oxygen.

30 Hetero atoms are independently selected and may replace one or more carbon
atoms.



30 Hetero.atons are independently selected and may replace one or nore
carbon atoms. 1 6 June 2004 WO 01/ 44234 PCT/ EPO0/ 12559 " Het enomwel2604 neans
a 3- to 10- nenbered non-aromatic, partially or conpletely saturated

hydr ocar borwgheus4 hat contains at 1-east one hetero atom pcyvpgokissd
systens include, norpholine, pyrrolidine, piperidine, piperazine 5 "|C50"
refers to the concentration of a particular conpound according to the
invention required to inhibit 50% of a specific neasured activity. |1C$0 can
be neasured, inter alia, as is described in Exanple 15, infra. 10 "Lower

| kyl " d t ' - | : ' ' :
Py ocar bon havi HETOrE e, medhd'a 8 iPIGNRER SRl HoFadl: BaRRlTer oy
groups may ctompkidy satunted hydrosarbonfgresp that pontairdet ieaxt vae Heteraddomi on t he
al kyl chain

i . or_nmore.hetero.atons _in.liey of one or nore
carbon at onf HEQF{IIBQ%%@%&V@QS%?,@%Bﬁéllubeu%grqa! e FUPSHARS, PIPRIBADE * pr opyl
"~ isopropy$, butyl, t-butyl, 2-butyl, pentyl, hexyl, 15 and the |ike.
" Phar maceut i cal I% a;;c%Et 3b| e salt™ rgf erﬁ to conventional acid-addition
salts or base-addfor [GR™SIG e CoPRENIrRAPR Pha PREICHIAS CEFPOENT @ceeiding @rfBes and
properties pivehiiéh reeifoe Wnmbivais0k0 bk Ispetifid AbaBlRd LRy f¢9EhA bt abl e
non-toxic organi c or inorganic 20 acids_or organic or Inhorganic bases.

Sanpl e aci dUE@§HEEe iR/ aS §dasgabet isExargrRlpi\Pe @& om i nor ganic aci ds such
as hydrochloric acid, hydrobrom c acid, hydroiodic acid, sulfuric acid,
phosphoric acid and nitric acid, and those derived fromuorganic acids such
as acetil® acid, tlawesalkyldenatessastraightichaircorhranehdrhsadstédaliphatici d,

i ke | Sarmpi (Y ARBiobBHEES, o O BB, o s arhfn 2. LA A BlckRe i,
pot assi um bediubstitated,as speaificallygprovidedunfraiin hyditiox triealkylsihain mayfisiude
exanpl e, t eBBS‘E?H?%é REIEPE LtdRs -iﬂX%h%’f '0918 ‘or more carbon atoms. Typical lower alkyl

groups include methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl, pentyl, hexyl,
15 and the like.

“Pharmaceutically acceptable salf” refers to conventional acid-addition saits
or base-addition salts that retain the biological effectiveness and properties of the
compounds of forrmula | and are formed from suitable non-toxic organic or inorganic

20  acids or organic or inorganic bases. Sample acid-addition salts include those
derived from inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic
acid, sulfuric acid, phosphoric acid and nitric acid, and those derived from organic

Iy ;
S

“acids such as acetic acid, tartaric acid, salicylic acid, methanesulfonic acid, succinic
acid, citric acid, malic acid, lactic acid, fumaric acid, and the like. Sample base-
25  addition salis include those derived from ammonium, potassium, sodium and,

guaternary ammonium hydroxides, such as for example, tetramethylammonium
hydroxide.

“Pharmaceutically acceptable,” such as pharmaceutically acceptable carrier,
30  excipient, etc., means pharmacologically acceptable and substantially non-toxic to
the subject to which the particular compound is administered.



" Phar maceut i cal | y acceptable,” such as pharmaceutically acceptable carrier,
30 excipient, etc., means pharmacol ogically acceptabl e and subéhaat2ded | y
non-toxic to the subject to which the particular caonpound is adni nistered.

3 16 June 296108401/ 44234 PCT/EP(c) 0! 12559 "Phar maceutic '
nmet abolite neans a netabolic product of a conpound of fo?#u?ﬁﬁ@i\%glech I's

phar maceutical ly acceptable and effective. 5 "Polyethylene glycol" or "PEG
groups represent structures of the general fornula "RO(OCH2CH2)" COH, where
n is on average between 2 and 1500, preferably 15 to 150, with an average

nmol ecul ar -wei ght. 0_»000. Dal t.0 and_wherein | S, carboxy or

| ower al kyl, pre? ﬁ%"&ﬁ%&‘h@?@'ﬁ&'&?’%‘%‘ﬂgﬁ%ﬁw 1Heay de?f&bgﬁ%lf’@dé’cﬁqbaa conpound
that may beongrounkitaidonmae !l whitysis phaghasduticalynaiddpteisie @hdliesla/ol ysis to a
pharmaceutical active conmpound. A prodrug may be inactive when adm nistered
to a subject but is converted in vivo to an active conpound. 15

- "Substitsuted,” as in substituted alkyl, nmeans that the substitution can

occur at one or_npre positions and, unless otherw se indicated, that the

substituents at BaRthy&enNsglysal 9o EG 1aouperanrersst struaturgs ebdheqesdrdlr om t he

Speci 11 ed TBIh@BS e BLHBHSIH Wikt 4TS 0N avERARSO AN GBS 0nd 49, Uil o
mono- or di-substitut ed th 'anot her group, preferably Tower 4 yIr %.g.
met hyl , or i i9y130, wikkan &ewiage swiequiaroveigiht of 590 to\EOR0I Ralta?s, SpdeihtiadalHy,

the i nvent iiQRaRRAG T Yo & AR TblerhE] MY Sinyiavi ng the formul a:

AN 10 |

o “Prodrug” refers to a compound that may be converted under physiological
conditions or by solvolysis to a pharmaceutical active'compound. A prodrug may be
inactive when administered to a subject but is converied in vivo to an active
compound.

13

“Substituted,” as in substituted alkyl, means that the substitution can occur at
one or more positions and, unless otherwise indicated, that the substituents at each
substitution site are independently selected from the specified options.

20
“Substituted amino” means an amino group, which is mono- or di-substituted -

with another group, preferably lower alkyl {e.g. methyl, or ethyl).

Detailed Description of the Invention

| Specifically, the invention relates to substituted pyrroles having the formula:




| -4 16 June 2004 WO 01/ 44234 PCT/ EPOO/ 12559 and -pharmaceutically
acceptable salts of the foregoing conmpounds wherein::. R is sab@éafe@dod r om
t he: .group consisting of -PO3R R2, -CHR3000R4, -CHR30002R4, - CHR3000NHR4.
and - COR4; veo BaaoBaR2 are selected fromthe group-consisti pgrafpedhzsdyd and
NH4, and are the sane unless either R or R2 is H in which case the other
can be different, or alternatively, RL and R2 together represent Ca; 10 R3

is selected frgmthe group consisting of Hor nethyl; R4 is selected froma
orotip- consTRRd AT BRCRHlRAIY 2CRsPtablgAlR Ohihe 19Easna SamPPYRdsderiny od- by one---
or nore substituents selected fromthe group consisting O -CO2R5, -NR6R7,
15 pol yet hyl enetF?_I ycol , -OPO3R R2, hydroxy, al kOXéll -2and aryl, al kenyl, '
whi ch may be optf isriglested inat iheudredp bonsistingoe! -REKB' RSUBHRPOGORY sel ect ed
fromthe gr. RSt L Cd@g \ 7, polyethylene glycol, -0PO3R
R2, hydroxy% koxy?ﬁténgggfél , ﬁg?/r(':(? om'gﬁﬁy'l , Which may be optionally '

- substitdted by one or nore substituents selected fromthe group consisting

of -CO2R5, -NR6 ' .. -OPO3R.R2, .h 0X koxy, and
aryl. 25 heter O(I??/gpcej#V%?%%Yé\ﬁﬁ%ﬁfr%éﬁ%grw‘W%&Stlggt?é%?{? %'ﬁ/%hﬁﬁh%n%re
optional | y thewgmeeurdedseittiantRicbnikib H, GORAIchandeany bihmticeh tendiifereal, by may be
substituted b ne, ok {Nor.e.substituents | ected fromthe group consisting
of -ccers & el Elaﬁ"g y,"OBB{TVé{‘%RF?%?{B%%o gl ycol, -OPO3R R2, and | ower
al kyl which itself nmay be substituted with

10 R%is selected from the group consisting of H or methyl;

R*is selected from a group consisting of
lower alkyl, which may be optionally substituted by one or more
substituents selected from the group consisting of -CO,R®, -NR°R’,
15 polyethylene glycol, -OPO3R'R?, hydroxy, alkoxy, and aryl,

alkenyl, which may be optionally substituted by one or more
substituents selected from the group consisting of -CO,R®, -NR°R’,
polyethylene glycol, -OPO5R'R?, hydroxy, alkoxy, and aryi,

20 _
cycloalkyl, which may be optionally substituted by one or more
o substituents selected from the group consisting of -CO,R®, -NR°R’,
polyethylene glycol, -OPO3R'R?, hydroxy, alkoxy, and aryl.
25 _ heterocycle, which when including N as a hetero atom the N optionally

may be substituted with -COR®, and

‘ - aryl which optionally may be substitutéd by one or more substituents
. selected from the group consisting of -CO,R® , hydroxy, alkoxy, polyethylene
30 glycol, -OPO;sR'R?, and lower alkyl which itself may be substituted with
hydroxy, carboxy, and substituted amino;



hydr oxy, carboxy, and substituted am no; 5 16 June 2004 R5 is selected
fromthe group consisting of H Na, or lower alkyl; R6 and R7 are each

i ndependently selected fromH, |lower alkyl, and COR8, or alternatively,
the group-NR6R7 forns a 5 or 6 nenbered heterocyclic ring; and R8 is | ower
al kyl, which optionally nmay be substituted with a pol yethyl ene glycol. The
conpounds of this invention have antiproliferative activity, specifically,
they inhibit cell division in G/ M phase of the cell cycle and iarJene 2004
generally referred to as "&/M phase cell-cycle"” inhibitors. These
conpounds are soluble prodrugs of an active netabolite of an anticancer

t herapeuti ¢ agentRWigt delected fiam Red griup G@rfstinglof H,Dwicr Ieweephlkyl; and are
thus suitable for continuous infusion delivery. The present invention is
further directed to pharnmaceutical conpositions conprising a

pharmaceuti cal ef Reghjj & ABRMR iRde e;m?s@rec!f@aﬁomntiaw%ms/ﬁ-afggé@rﬁsbed

conpounds and a pharnaceutical acceptabl e’ carrier or excipi pr esent
i nventi on i sorfalterhatively,tbe geolin-bIR°RE foses of5 am§y nembenedriwteroaf/clid trey; and
above-descri bed conmpounds for the preparation of medi canents for the
treatnment of cell proliferative disorders, particular cancer, e. solid

; cer, €. g.
tunors, breast, CR?RToweF alkynWHieWeBfionallGnBY Bebstiftf &N Wit ;bél\ééi‘hg%ne
directed to a nethod for tréating solid “tunbrs, in particul ar breast or

col on tunor sglyesl. admi nistering to a human patient in need of such therapy
an effective anount of a conpound of formula |I and/or its pharmaceuti cal
acceptable salts. 6 16 June 2004 WO 01/ 44234 PCT/ EP00112559 In a preferred

enbodi ment of t heTikotpmpodadobf fHos Mvkation hEvé antibid|iféreiie activity, specifically,
they inhibit cell division in G2/M phase of the cell cycle and are generally referred
to as "G2/M phase cell-cycle” inhibitors. These compounds are soluble prodrugs
of an active metabolite of an anticancer therapeutic agent within U. S. Patent

5,057,614 (Davis et al.), and are thus suitable for continuous infusion delivery.

The present invention is further directed to pharmaceutical compositions
comprising a pharmaceutical effective amount of any one or more of the above-

described compounds and a pharmaceutical acceptable carrier or excipient.

The present invention is further directed to the use of any one or more of
the above-described compounds for the preparation of medicaments for the
treatment of cell proliferative disorders, particular cancer, e. g. solid

tumors, breast, colon, or lung cancer.

The present invention is also directed to a method for treating solid
tumors, in particular breast or colon tumors, by administering to a human patient
in need of such therapy an effective amount of a compound of formula | and/or its
pharmaceutical acceptable salts.



Most preferably R3 is Hand R4 is lower alkyl that is substituted with

pol yethylene glycol. 5 In another preferred enbodi nent of thesnaeposnds of
formulal, Ris -COR4. More preferably, R4 is selected fromthe group
consi sting wé ofyehe ocycl e and lower alkyl, nost preferablped.guehss2d Kyl -

that is substituted with -NR6R7 . In another preferred enbodi nent of the
conpounds of formula 1, the io polyethylene glycol has a nol ecul ar wei ght

of from about 750 to about 5000 Daltons, nost preferably about 2000

Dal t-ons:- - The#f-ol lroavprejemedempbadipand: e@fhemwnmm‘@d of forpalml R & -CHRIGCARS - 1.5

3-[2-(2- Met sh 4- I tro- 1H-
i nE:IoI (3 yl) - Pg‘%f%%@%ﬂ @ng ﬁej(‘]‘ﬁp S%Bhggéﬁ(yﬁﬁh%s‘%lu% sit églwih é?b@&w& ester
O[2-[[2,5- glyapljro 3-[4-(1-nethyl-6-nitro-1

H i ndol - 3-yl ) -2, 5-di oxo- 2, 5- di hydr o-

pyrrol -3-yl]-i ndol - 1- yl] met hoxycar bonyl ] et hyI ]-O -nmethyl pol yet hyl ene

- gl ycol 2@00 2, ﬁr@ndmé éw@em@dm@mﬂof&hé%mm@wffoﬁmmatlrR:&-COR“
H-|ndoI 5d|h{or 0-1 yrrol - -i ndol - 1- yl met hyl

2, 5- d
ester: Mcr{wéﬁﬁ ﬂu}?r S?J@ﬁtfa.f rwedg@uwowsm ﬂWetecqwslre@ng lower

H-i ndol - 3 yh)ky? r%st%k&é@b@ 15wér QMertﬁath@uBE’t“tﬁ@d‘vﬁtﬁ’LﬂdF{'ﬁﬁUO' -1 -yl net hyl
ester hydrochloride; 3-(1 | ndol =3-yl)-4-(1 -nmethyl - 6n|tr01

H-indol -3-yl)-1-oct adec- 9- enoy| pyrrol e- 2,5-dione;

3-[4-(1- Met hyl rrol -3-yl
(3-[1- Vet L e etk o i ﬁ*@* Yol -3y
- rret hyl -16- npD!y@th_Vlaﬂa giykslt has qiMmolpgulanweight 6t dbrormbout 750 fd ammmGtDaltomsj d

) met hy oast'aﬂ'éféﬁbpyzéﬁoduf'g%o 5%{39'%4 [ 1- (pi peridine-4- carbonyl)-1

H-|ndol (1 -Am noacetyl-1 Hindol-3-yl)-4-(1
- met hyl - 6 nltro 1 Hindol-3-yl)-pyrrole-2,5- dione hydrochloride; 7

The following are examples of preferred compounds of formula I:

15 - 3-[2-(2-Methoxy-ethoxy)-ethoxy]-propionic acid 3-[4-(1-methyl-6-nitro-1H-
indol-3-yl)-2,5-dioxo-2,5-dihydro-1H-pyrrol-3-ylj-indol-1-yimethy! ester;
O-[2-{[2,5-dihydro-3-[4-(1-methyl-6-nitro-1H-indol-3-y1)-2,5-dioxo-2,5-dihydro-
pyrrol-3-yl]-indol-1-yljmethoxycarbonyllethyl]-O'-methylpolyethylene glycol 2000;
2,3-Dimethoxy-benzoic acid 3-[4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-
20 2,5-dihydro-1H-pyrrol-3-yi]-indol-1-yimethyl ester;
3-Diethylaminomethyl-benzoic acid 3-[4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-
dioxo-2,5-dihydro-1H-pyrrol-3-yi]-indol-1-yimethyl ester hydrochloride;
3-(1H-indol-3-yl}-4-(1-methyl-6-nitro-1H-indo!-3-yi)-1-octadec-9-enoyl-pyrrole-
2,5-dione; | :
25 ~ {8-[4-(1-Methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-1H-pyrrol-3-yi]-
indol-1-yl}-phosphonic acid; '
3-(1-Acetyl-1H-indo!-3-yi)-4-(1 -methyl-6-nitro-_1 H-indol-3-yl}-pyrrole-2,5-dione;
Trifluoro-acetic acid 3-(1-methyl-6-nitro-1H-indo!-3-y)-4-[1-(piperidine-4-
carbonyl)-1H-indol-3-yl}-pyrrole-2,5-dione;
30 3-(1-Aminoacetyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indoi-3-yl)-pyrrole-2,5-
dione hydrochloride; |



16 June 2004 WO 01/ 44234 PCT/ EPOQ 12559 Acetic, acid .
3-[4-(1-nmethyl-6-nitro-1 Hindol-3-yl)- 2,5-di oxo=2 5=di hydr 03k Fge 2004
pyrrol -3-yl]-indol-1-yl methyl ester; Pentanedioic acid
nmono- { 3- [ 4wole1Risly! - 6-nitro-1.H i ndol - 3-yl ) - 2, 5- di oxo0- 2, 5. di ro-1
H pyrrol -3-yl]-indol -1-ylnmethyl} ester; 5 2,3-D nethoxy- b%rﬁ‘—z%gl’@&%é%d
1-{3-[4-(1-nmethyl-6-nitro-1 Hindol-3-yl)-2,5-di oxo- 2,5-dihydro-1
H-pyrrol -3-yl]-indal - 1_—CE/I { et hyl ester; .and 3-Di et hyl am nomet hyl - benzoi c
aci d 71-{3-[ 4- ( AcelicRgid Bih(t-methyHe-nitrddiH-Bidpl-B-y1)22,5-dibree:52dihyaHolnalr o- 1
H pyrrol - 3 chngal -yl g - Y. ster hydrochl oride. 10 The conpounds
di scl osed rgg}?\q@ﬁhdéoy/ghegh@fst‘%e above fornul ae may. exhibit tautonerism
or structural i $temanesinoic htidimono{{4i¢tiniciall-6-Miol THN-AMJIB0y1)-2 BCAPRAS IS any
taut omeric g I ural, i.so Lc.fo of these conpounds,” or m xtures of
such for ms.,&Hﬁ%&i.‘Eﬁé%'f&ﬁ"ﬁl?‘{%ﬁ'ﬂE}’;'Qﬁ{h%rﬁ?t?réut oneric or structural
- isoneric form ugid-Dimdthok-bienzsibackddT 13U AE -AHAMA-ARAEE H AT RENIS Bl Sio .

Conmpounds Accar.din E'O t he I nventjon The conpounds of the 1nventron nay be
pr epar ed b?'{‘)'rdwgﬁfgé Rk -Yikindpk1-yhrathyl ssterasné processes for
synt hesi zi ng t hggeieaqmAKG : [ (IrRrh he xanml es,. . rally,
t hese conpounds may be p]f‘eggarﬂgg%g? &g:’éta%fcg; t{]@u [% K?EI%%P%gR }q\glﬁér%oq-%-y i
speci fi cal 132-Gi¥Rrrodstiydse-1Hopyreel3-yij-indek-imilesth® estgnhydreshleM®3R R2, and
in which R and R2 are as descri bed above, may be prepared as indicated in
schene | below. 25 30 8 16 June 2004 WO 01/ 44234 ) _

10 The compounds disclosed herein and covered by the above formulae may

exhibit tautomerism or structural isomerism. it is intended that the invention
encompasses any tautomeric or structural isomeric form of these compounds, or
mixtures of such forms, and is not limited to any one tautomeric or structural
isomeric form utilized within the formulae drawn above.

15

Synthesis of Compounds According to the Invention

The compounds of the invention may be prepared by processes known in the
art. Suitable pracesses for synthesizing these compounds are provided in the
20 examples. Generally, these compounds may be prepared as set forth in claim 18.

More specifically, compounds of formula 1, in which R signifies -PO;R'R?, and
in which R' and R® are as described above, may be prepared as indicated in
scheme | befow.

25

30



- be converted to i

Schene, | PCF/ EPOO 12559 ox H~0 N _ 5O OHN_ N OQOH3 As indicated in
schene I', 3-(1 Hindol-3-yl)-4-(1-nethyl-6-nitro-1Hindol - 3- yl} June 2004
pyrrole-2,5-idione (1), (prepared as described in copendi ng USSN
09/ 268, 887, wblapaq28£! evant portions of which are herein in odiady bY
reference), was treated with a suitably protected chi orophosphonate in the -
presence of a strong base, such as io lithiumbis(trinmethylsilyl)amde, in
an appropriate solvent such as THF, to afford the .protected phosphonic
acid derivative 2, in which X represents a suitable protecting group known
to those skilled in the art, such a§ EenZél. Renoval of the protecting
groups may be achieved by any of th ard nmet hods known to those
skilled in the art to give the phosphonic acid 3. In particular, when X
represents a benzyl 15 group, the protective groups are renoved by using
cycl ohexadi ene a Ia |un1on carbon as a catal yst o*-ond 3 can then
,such as a nnnosodlunlsal?, cy andard net hods

al so known tqg

PCT/ EPOQ 125

pr epar ed

As indicated in scheme I, 3-(1H-indol-3-yl}-4-(1-methyl-6-nitro-1H-indol-3-yl)-
pyrrole-2,5-dione (1), (prepared as described in copending USSN 09/268,887, the
relevant portions of which are herein incorporated by reference), was treated with a
suitably protected chlorophosphonate in the presence of a strong base, such as

10 lithium bis(trimethylsilyl)amide, in an appropriate solvent such as THF, to afford the
prote_cte_d phosphonic acid derivative 2, in which X represents a suitable protecting
group known td those skilled in the art, such as benzyl. Removal of the protecting
groups may be achieved by any of the standard methods known to those skilled in
the art to give the phosphonic acid 3. In particular, when X represents a benzyl

- 15 group, the protective groups are removed by using cyclohexadiene and palladium on
carbon as a catalyst. Compound 3 can then be converted to its salt 4, such as a
monosodium salt, by standard methods also known to those skilled in the art.



according to schene 11 below. 5 Schene 11 0 N A - 0 10 N. 05 Typically,
- 3-(1 Hindol-3-yl)-4-(1-nmethyl-6-nitro-1 Hindol-3-yl)-pyrrol a62uk-xdene
(conpound 1, prepared as described above in Schene 1) is deprotonated in a
i 0 aproticvembvais such as THE.at -60C using a strong basg, (§%§Qii% d ithium
bis(trinethylsiliyl)am de. The resulting anion is then treat Wi T h a known
acid chloride or an acid chloride prepared by known nethods.

Al ternatively, conpound | may be coupled to a known carboxylic acid, or a
carboxylic acid prepared by known nethods, using standard am de bond

formati on proce N D nd HOBt .. Conpound
5 wherein R4 co;t?%r?' g&%ﬁflftﬁg-gﬁéi r‘aﬁéiﬁ %&rﬁﬁ %FT 8)8"9??("?9 am no
or nonoal kydcnerdiog tmrayheb'eembeﬂtbmr m)dlfled by renovi ng the protective
group by known nethods, and then optionally nodifying the resulting

car boxyl , hydroxy, or am' no group to the desired am de or ester by nethods
known ta those skilled in the art. 209ch@pssinds of the general formula | in
which R signifies -CHR3000R4, can be prepared according to schene |11

bel ow. 25 -10 :

Typically, 3-(1H-indo!-3-yl)-4-(1-methyl-6-nitro-1 H-indol-3-yl)-pyrrole-2,5-dicne
(compound 1, prepared as described above in Scheme |) is deprotonated in a
10 aprotic solvent such as THF at -60°C using a strong base such as lithium
bis(trimethylsiliylamide. The resulting anion is then treated with a known acid
ch!oride or an acid chloride prepared by known methods. Alternatively, compound 1
may be coupled to a known carboxylic acid, or a carboxylic acid prepared by known
methods, using standard amide bond formation procedures, such as
15 diisopropylcarbodiimide and HOBt. Compound 5 wherein R* contains a suitably
protected carboxyl, hydroxyalkyi, amino or monoalkylamino, may be further modified
) by removing the protective group by known methods, and then optionally modifying
the resulting carboxyl, hydroxy, or amino group to the desired amide or ester by
methods known to those skilled in the art.
20
‘Compounds of the general formula lin which R signifies
-CHR*0COR®, can be prepared according to scheme |1l below.

-10 -



1 6 June 2004 WO 01/44234 PCT/ EPO0O/ 12559 Scheme I11--O~~'-R4 5 As indicated
in Schenme |1l above, the hydroxy alkyl derivative 6 is esterifié&he280hg
known procedures. Typically, conpound 6 is treated with a known carboxylic
acid or a i c acid prepared by known nethods, in a uch as
met hyl ene ch gﬁ%‘% in the presence of EDC and di net hyl am ﬁ%@ﬁ"ﬁ@i’ﬁ% for
several hours at roomtenperature. Aternatively, the hydroxy internmedi ate
6 may be treated io with a known acid chloride or an.acid chloride prepared
from known nmethods. Alternatively, the hydroxy internediate 6 may be -
treated with a known acid anhydride or él&?aci ‘anhydri de prepared from
known net hods. To prepare conpound 7 ‘whe e Icon_t ains a heteroaromatic
ring, the 15 heteroatom such as N, nay be further nodified by reaction’
with an alkyl iodide, such as -CH3l, in a solvent such as acetonitrile.

Al ternatively conpoufjd 7_where in R4 contains a sui péot ect ed

car boxyl , hydro? ky#~ am no or nonoal kyl am no, A drther nodified
by renovi ng the 20 ting g3boup by known hen optd onal |y
nodi fyi ng t @: o oxyy, hydroxy. or e gesired
ami de” or estwy_Hy W wN to those skil 6 June 2004.
WD 01/ 44234 PCT/ E 9 The sfarting nmateri al GJi/I:erei M R3 o}
signifies, H , cam be-preépared, also as descri be%;' US pat agpl 09/ 268, 887
(Compound 11),Rthe@kl| evanté portions of which a heyei n i ncérporated by

reference. 5 Starting material 6 wherein R3 signifi t hyl may be
prepared pursuant to Scheme |V bel ow
J 5 As indicated in Scheme il above, the hydroxy alkyl derivative 6 is esterified

- using known procedures. Typically, compound 6 is treated with a known carboxylic
acid or a carboxylic acid prepared by known methods, in a solvent such as
- methylene chloride in the presence of EDC and dimethylaminopyridine for several
hours at room temperature. Alternatively, the hydroxy intermediate 6 may be treated
10 with a known acid chioride or an acid chloride prepared from known methods.
Alternatively, the hydroxy intermediate 6 may be treated with a known acid
anhydride or an acid anhydride prepared from known methods,

To prepare compound 7 wherein R* contains a heteroaromatic ring, the
15 heteroatom, such as N, may be further modified by reaction with an atky! iodide,

such as -CHal, in a solvent such as acetonitrile.

Alternatively compound 7 where in R* contains a suitably protected carboxyl,
hydroxyalkyl, amino or monoatkylamino, may be further modified by removing the
20.  protecting group by known methods, and then optionally modifying the resulting

- carboxyl, hydroxy, or amino group to the desired amide or ester by methods known
to those skilled in the art. |

-11 -



Scheme IV.8 10 "OH 13 9 0 N+ |' 0 tO Conpound 8'is‘ commerci al | y avail abl e
(for exanple from Al drich). Conpounds of the general fornula 16Jume®iich R
signifies -CHR30002R4, and 15 in which R3 and R4 are as described above,

may be premadeqqpiy suant to schene V. below. -12 16 June %%él’mgy 44234 6
14" PCT/ EPOQ 12559 5 Typical ly, the hydroxy alkyl derivative Preated

with a known chloroformate or a chloroformate prepared using known

procedures, in a solvent such as dichigromethane at tenperatures of -78 to
20, in the presekliestaftingdnaterials wherain (R’ siginifiestt, ceinf e grepasedialsbrasd

000N R AR i el o826 887 Bnobdid il e el bRty Yhucn °°

prepar ed acyerhirein ineorperatechiy sdfereetew. 15

5 Starting material 6 wherein R® signifies methyl may be prepared pursuant to
Scheme IV below. '

Scheme IV

10

Compound 8 is commetcially available (for example from Aldrich).

Compounds of the general formula | in which R signifies -CHR*0OCO,R*, and
15 inwhich R® and R* are as described above, may be prepared pursuant to scheme V
below.

-q2-



Scheme V Schenme VI 6 15 Typically, hydroxynmethyl internmediate 6 is
deprotonated using a strong base 20 such as lithium 16 June 2004

bi s(trinethylsilyl)am de in a solvent such as THE at 0 C. The anion

gener at ed iwolhgssjreated in the same solvent with PCI‘IEP00112559

bi s(p-ni trophenyl)carbonate, followed by a known am ne or an am ne
prepared using known procedures. -13 16 June 2004, WO 01/44234

PCT/ EPOQ' 12559 Aci di ¢ conpounds of formula | may be converted into a
pharmaceuti-cally acceptable salt “by-tSdemeM w th a.suitable base by
processes.. known to those skilled in the art. Suitable salts are those
derived not only fromg gagi ¢ bases, for -exanple, sod_iﬂjm pot assi um or
calciumsalts, but also f._r_m organl C bases such as 5 '
nonoet hanol am ne ;

formula | intQ a I e accept abl e sal t by
treatnment wit it bIe acihg a ki ma =8 ",t, |-t Swdre those

derived not Q_lgﬂ y fromi no&g,aln acids, for e | e, hydroc}kygrl des,

hydr obr om des, phosphat es sul'phat es, but also from organ¥t | d5—FR)

exanpl e, acetates, to ci trat es, fumarat es, tartrates, mal €ates,
nmet hanesul phonat es or t ol uenesul phonates. Conpositions/Formlations In
an alternative enbodi rrgnt the present invention is dirdéted to is
pharmaceutical conpositions conprising at |east one conpound of formula
|.or a pharmaceutically acceptable salt thereof. These pharnmaceuti cal

conposi tsons can legncani,mtm ﬁy&bﬁ;damgladér}xranfz@s s@&@ﬁi@dﬂmth !a'knbﬂﬁ cfnﬂfra?o%ate

tabllets, coat ed tl dragees gelatin capsu
sol uti ons, iR rma’t%egeﬁ tesd usiRg mpw@dar@@rmesaw@nhsw@%d

rectally, f Qi' chloromethane at temperatures of ~78 to 20, in the presence of
dimethylaminopyridine to afford the desired carbonate 14.

10 Compounds of the general formula | in which R signifies -CHR?OCONHR®,
and in which R® and R* are as described above, may be prepared according to
scheme VI below.

15
Scheme VI

NCU =9

N
L. P | |
© Ry~ ~OH 0 /Lo N

| s Ry —R,
| T

6 ' | 15
Typically, hydroxymethyl intermediate 6 is deprotonated using a strong base
20 such as lithium bis(trimethylsilyl)amide in a solvent such as THF at 02 C. The anion
generated is then treated in the same solvent with bis(p-nitrophenyl)carbonate,

. foliowed by a known amine or an amine prepared using known procedures.

-13-



exanple, in the formof suppositories. In particular, however, the
conpounds of the present invention are suitable for parenterabJune2004

adm ni stration, for exanple, in the form of injection solutions. 25 . The
phar maceut iyGglyy/& ositions of -the present invention conprisin conpounds
of formula 1, -gro rugs of such conpounds, or the salts theplgé"‘fl’,%o’hﬁ? be -
manuf actured in a manner that is known in the art, e.g. by neans of
conventional mxing, encapsulating, dissolving, granulating, emulsifying,
ent rappi ng, draggeidicredrnpaundarofiyramit bl e dIERES Site a iRt Mabbaidmpeut i cal
preparations caé} gieé%ﬁ) ‘fornulated with therapeutically i1nert, 1norganic or
organi ¢ car APEPRIADIEfAlifydrealinrRt with 8 sufalle base by srecasses opwotso thaskc,
steric aci dsRilled irfth@ar, SSGRbIDSaSAE tASsSHE Bt | 5 4. WO
01/ 44234 PCT/ EPOQ 12559 for tabl ets; _coat%%, * _Z"Lféﬁf,-f‘%i‘l{g'“e%@?é’é@’%ﬁ%%f’f

gel atin cap$§§R@p'e, safiughpetassiwm peealciay saltsobut ajed Homorgapisiasss isnch asle

" veget abl ¢ OlghfisendRRind NG : di .- ha of the active
subst ance, noﬁygzarri ers ar gag%tﬁg?gﬁﬁw%%?ﬁga&lg&'?%eﬁ-ﬁéggmﬁrs'g@f abasiGitin
capsul es. SgPmapuRd ehfarmgies! ihiora pharmemeufically ceepthbleadalt daortse eaded YUUBY ar e

S water, po L ugar _and cpse. .Suitable carriers
For i nj ot Seaient SARFIREN abBiTh 'pB3ha ey, SuliEbReats s hasediire.
phosphol i pi dst amiy frooy inecgzsitt acids, Sor ¢xaphsie dafdrddISridedl hd@BRThIHES! es are
nat ural or N Xes ats and sem_-liquid polyols. 10 The
phar maceut i ggf’%&%%gﬁﬁ%ﬁg%%tEJSQJT%H{%WP arids dey pxaynplgentalates,

sol ubi | itai ngiteges fumassited) tdrtraiorgnagenés meRhidpRIRSer gmul si fyi ng
agent s, Swe t eni ng,agents, coloring agents, flavoring agents, salts for
varyi ng the ‘ﬁg?ﬂﬁsf"gjhog?%sur e, buffers, coating agents or antioxidants.

They can al so contain other therapeutically valuable substances, including

additional active ingredients other 15 than those of fornmula |I. Dosages
Compositions/Formulations

In an alternative embodiment, the present invention is directed to
15 pharmaceutical compositions comprising at least one compound of formula | or a
pharmaceutically acceptable salt thereof.

These pharmaceutical compositions can be administered orally, for example,
in the form of tablets, coated tablets, dragees, hard or soft gelatin capsules,
20  solutions, emulsions or suspensions. They can also be administered rectally, for
example, irr the form of suppositories. In particular, however, the compounds of the

present invention are suitable for parenteral administration, for example, in the form
of injection solutions. '

25 . The pharmaceutical compositions of the present invention comprising
~ compounds of formula {, prodrugs of such compounds, or the salts thereof, may be
manufactured in a manner that is known in the art, e.g. by means of conventional
mixing, éncépsulating, dissolving, granulating, emulsifying, entrapping, dragee-
making, or lyophilizing' processes. These pharmaceutical preparations can be
30 formulated with therapeutically inert, inorganic or organic carriers. Lactose, corn.

starch or derivatives thereof, talc, steric acid or its salts can be used as such carriers

-14 -



As nentioned above, the compounds of the present invention .are useful in
the treatnment or control of cell proliferative disorders, in pafddecQdar _
ontol ogi cal 20 disorders. These conpounds and formul ations cont ai ning said

conpounds foyRayticularly -useful in the treatnent or c FE of solid
tunors, sug‘{t for exanpl e, breast and col on tunors. 8 rado &t cal | y
effective am)unt of a conpound in accordance with this 25 I nventi on neans
an armount of conpound that is effective to prevent, alleviate or aneliorate

synpt ons 0ffoﬂteﬂnwsecdated)table)ﬁtgjrh@@sﬁatﬁd/ha@ geMtint d¥pstl] Sifitablidalridreget ed.
Determ natlor? of,_a ther e.utl al | ﬁbé l-ve am)un%%i s wthin the skill in
the art. t%wbg%m inglude veget pWRKELANG B RgBeRpNding Om¥erind

accor di ng trﬁhtuu%%ftthe%ctn@/ﬁiﬁsltéﬁbecﬁﬁ ciiHers W Garbriyde qlir trﬁh@%‘aswot Sofpe
adjusted to the i ndi VI dual requirenents in each partlcu ar case. In

general , i rBlaln capssies JYitableparpaisdat heananyigctue gisaiutitmeandapraps are234
- PCT/ EP 1 0 K
ny A9 8r %U?d?é %raﬁéﬁérBQe |Hv&p%ﬁ%atr%0&€ng@ﬂl@9%ego%%% 'f(?ﬁh%@{ {0 Ka.

a dally dosage 'of ~ about pre Dout
200; g t o aEwvater, ad@hels, Pobfhbugldcﬁm%p’pgeq@blee@lb phodsthoiipids ahd suﬁpeiantst m t

may be exc%&%lé"@ lel'snt%'r g@ﬁf&rtor@?ﬁ dr?étkyal gpﬁgrgj%n og%ﬁq/%deg s%rgc?]ed as a

singl e dose or | ded arenter It may
be gi ven asﬁﬂmﬁkmnhpmsomnfu5|on. Exanpl es The conpounds of the present

i nvention may be synthesized according to known techniques, such as, for
exanpl e, the general schenes, provided above. The to follow ng exanples

illustraie pref errrc-,ephafatalaedtsca‘l pfetﬁyaltdﬁt%&jahldl@ t:cﬁtﬂamq)'fééemmg 2B Ats,
for rrul ati ons of, the rese nvent i on

505 (5 et SRS, RS RS BoeR oK MaHae . pmuisiiRgr A it ro-1

Hlt ndo|153 ydwecteRingia@ents? ciofh§ ueEms Lidvorng =@kni; ¥alts foP98Mirdg th¥ l0dRidY!

ester pressure, buffers, coating agents or antioxidants. They can also contain other
therapeutically valuable substances, including additional active ingredients other

15 than those of formula l.

Dosages
As mentioned above, the compounds of the present invention are useful in
the treatment or control of cell proliferative disorders, in particular oncological
20 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.

A therapeutically effective amount of a compound in accordance with .this
25 invention means an amount of compound that is effective to prevent, alleviate or
| ameliorate symptoms of disease or proiong the survival of the subject being treated.
Determination of a therapeutically effective amount is within the skilf in the art.

The therapeutically effective amount or dosage of a compound according to

30  this invention can vary within wide limits and will be adjusted to the individual

requirements in each particular case. In general, in the case of oral or parenteral

-15-



A suspension of 1-ethyl-3-(3-dinethyl anm nopropyl ) carbodii nm de. HCl

("EDCHCL"; Aldrich, 77 ng, 0.40 nmmol) in dry THF (12 m) was 16 daikcadodm th
DVAP (Al drich) (55 nmg, 0.45 mmol) for 2 min at 22C. To this was added 3- (1-
hydroxyrret 1 Hindol-3-yl)-4-(1-nethyl-6-nitro-1

H i ndol - %’ JoI e-2,5 20 dione(110 ng, 0.26 mmol) (prJﬁ%"f‘?&“’b’éF%w) The
m xture vvas stlrred for 20 mn and to this was added

2- (2- met hoxy- et hoxy) - et hoxy] - propionic acid (CAS: 209542-49-4) (120 ny,

0.62 mmol ). aétnsrﬁétm&nwe%dﬁﬁnhmaﬂgmeg%&m gﬁb rﬂateWTg? ﬁbha%ﬁh 88§a

evaporated and the product was puri |ca roma to
g| ve 130 ngbeit *@lrpg-t@ abﬁﬁit Hb&@{f) mghpr@i@:a@tyhfmwammaoa mg to almuu 1 ooo mg,

3-[4-(1-net '
ol -3y ) SH LR debRaphishe Shnugh e upper imitymay be qigspded yigRinated: e
(Yield 80 9ghedaiy dhﬁg&n@rnlm agministereidrakod sihigld Jege (dinnaNibyd dbsey, or forl
- Hindol - Q repared as described in USSN

09/ 268, 8 7 béﬂ?ﬁ%‘%ﬁﬁ%&?ﬂ&a{ &%’ {]@fiv@g WerLas CoEogE | V\ﬁ'!?‘@ﬁ' are herein
i ncorporated by reference. 30 -16 16 June 2004 WO 01/44234 PGI/ EPO0Q/ 12559
"Exanple "2: O[2-[[2,5, ~di hydro-3-[4-(1-net hyl - 6-nitrod4H=l ndol =3=yi ') =2;
6- di oxo- 2, 5-di hydro-pyrrol-3-yl]-ind nmet hoxycar bonyl Jethyl ]-0O -

met hyl pol yet hyl eTige gbiieelindI&CnS plasent ey
H-i ndol - 3-y|) 1- n'etﬁ A ni trg 1ﬁfﬁbg£@g@y@§g§%ﬁ%§l%ﬁg - di gﬁ%

my, O.5- mk&éw%g%&&w&sa@qﬂ@chr@@%@e gRNEsed sphemes provided above.
di chl t |
0 (2 e By o e e b B Wl st PR o wa

mol ) (pr epwwlatlbg'/\s@f Maaemmgnf rom nono=net hyl pol yet hyl ene gl ycol

2000 propanoic acid). io The solution was stirred at roomtenperature for 3
hours, and the solvent was evaporated. The residue was purified by silica
gel flash cExammledr 3fP2Methory-ettioxyretbbxy]-propionic acid 3-f4-(1-methyl-6-
O[2-[[2,5- dlthy-clHanﬂo[ 3-1,(1)12 Sedibyb-%5iitydrol1 H-pyrrol-3-yl]-indol-1-ylmethyi ester

H-i ndol 18-yl ) - 2, 5- di oxo- 2, 5- di hydr o-

A suspension of 1-ethyl-3- (3—dimethy[aminopropyl)carbodiimide HCI
("EDCeHCL"; Aldrich, 77 mg, 0.40 mmol) in dry THF (12 ml) was treated with
DMAP (Aldnch) (55 mg, 0.45 mmol} for 2 min at 22°C. To this was added 3-(1-
hydroxymethyl-1H-indol-3-y1)-4-(1-methyl-6-nitro- 1H-indo!-3-yl)-pyrrole-2,5-

20 dione(110 mg, 0.26 mmoi) (prepared below). The mixture was stirred for 20 min and
to this was added 2-(2-methoxy-ethoxy)-ethoxy]-propionic acid (CAS: 209542-49-4)
(120 mg, 0.62 mmol). Stirring was continued at 22°C for 4 hr. All solvent was
evaporated and the product was purified by silica gel chromatography to give 130
mg of 3-{2-(2-methoxy-ethoxy)-ethoxy}-propionic acid 3-[4-(1 -methyl-6-nitro-1H-

25 indol—3-yl)-2,5-dioxo-2,5-dihydro—1H—pyrrol-B-yl]-indol—‘l-ylmethyl ester. (Yield 80 %)

200

3-(1-hydroxymethyl-1H-indol-3-yl)-4-(1-methyl-6-nitro- 1H-indol-3-yl)-pyrrole-2,5-
dione was prepared as described in USSN 09/268,887 (Compound II}, the relevant
portions of which are herein incorporated by reference.

30
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pyrrol-3-yl]-indol -1-yl ] met hoxycar bonyl ] et hyl ] - O '-'néfh.yl pol yet hyl ene gl ycol
2000. (Yield 80%. 15 Exanple 3: Using the same procedure asléfunegepl e 2
the follow ng conpounds were prepared: 20 a) 2, 3-Di.nethoxy-benzoic acid

3-[4-(1-ne tro-1 Hindol-3-yl)-2,5- d|0x025d|hdr
H pyrrol - Re%/i"’%%%o 1-ylmethyl ester; .b) 3-Dethylam no%ﬁ?ﬁﬁwﬁéﬁ’zm C

acid 3-[4-(1-methyl-6-nitro-1 Hindol - 3y|) 2, 5-di oxo- 2, 5-di hydro-1

H pyrrol -3-yl]-indol -1-yl methyl ester hydrochloride. .25 Exanple 4: 3-(1
H I ndol - 3- sk elznat% sdihfdi-3-[4(1 mekth ﬁﬁéﬂ:t)ro#l-ﬂﬁicf’éi%‘lyl?Qs dioXo-
enoyl - pyrr Hido-Piimetn rbonyi ethylg

H-i ndol - 3-y, Piehe &rmb I ndol™- l'e- 2, 5- di one (250

S-dihyd
tnbtHylhbiyat
ng, 0.65 mmol), prepared as descrl bed in USSN 091268 887, was dissolved in

THE (15 m)_and cooled to -60C. To this solution was added i thium
bi s(tri et o & sojuticaeide(1-aydroxsmethylpt i-indol-33y1)p4 - srmetmyrg-nittoet H-indett 3ky) -

- ol eyl chl t
e ur e wash fete P idreol g U5 fpdh CorPpcl et indP el p BB d) { e
crude mat erinadichaonpethape wak |aﬂdebyat s?B‘IC&;an?tgglkarrMM cmehugoialtf\p]ﬂy)weﬁl’tgoa (2-
I une
01/ 44254 PO EBOETIYEEG PGB Suirias0D L eiaree uro BTG (ugkarede
|e_ll_nd gexane byl blfndg??eﬂi@smmfnon&mé}riﬂ bcﬁlﬂ@thy@w@w@{( QQOGTB hl}é)i@'aﬁig)(;o-l é
i ndoi oct adec 0 rro i el % s
- (3110 ( TR SARFoB AR o8 Arodthor RSy S1ons Bidieotnd Bicieolyemaws 1

pyrrol -3-yl dvdptigied] Tre Bi@mém& rifidaiy shica mggﬁb%nggt
H‘l anOI 3- ylg Fz.& ¥ hylie 6- 1I H‘|tﬁd0 _? Oé)faﬁﬂytowe]dli

rrol e-
gm of [2-[[2 5- d:hydro-s [4 (1 methyl -B-nitro- 1Hy|ndollo -yl)-2,5-dioxo-2,5-dihydro-
pyrrol-3 -y1]~mdol-1—yl]methoxycarbonyl]ethyl]-O'—methylpolyethyiene glycol 2000.
(Yield 80%).

15

Example 3: Using the same procedure as in example 2 the following compounds
were prepared:

20 a) 2,3-Dimethoxy-benzoic acid 3-[4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-
dioxo-2,5-dihydro-1H-pyrrol-3-yil-indol-1-ylmethyl ester;

b) 3-Diethylaminomethyl-benzoic acid 3~[4—(1 -methyl-6-nitro-1H-indol-3-yl}-
2,5-dioxo-2,5-dihydro-1H-pyrrol-3-ylj-indol-1-yimethy! ester hydrochioride.

Example 4: 3-(1H-Indol-3-yl)-4-(1- methy!-ﬁ -nitro-1H-indol-3-yl)-1-octadec-9-
enoyl-pyrrole-2,5-dione )
30 A solution of 3-(1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-pyrrole-2,5-dione
{250 mg, 0.65 mmol), prepared as described in USSN 09/268,887, was dissolved in
THF (15 ml) and cooled to -60°C. To this solution was added lithium
bis(trimethyisilyl)amide (0.7 mmol, 0.7 m}, 1.0 M in THF), followed by oleyl chioride
~ (Aldrich).(0.300 g, 1.0 mmol) in THF (5 ml). The resulting mixture was stirred at 0°C
35 for 1 hr. All solventwas evaporated and the crude material was pre-purified by silica
gel chromatography. The resulting products were séparated using silica gel
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-di one (210 , 0.55 mml), prepared as described in USSN 09/268, 887, in
i265THE (15(() _rﬂ)ngnd cool ed tZ) -70C. To this solution was addedﬁﬂudehom .
bis(trimethylsilyl)arﬁde (.5 mol, 1.5 mM, 2.5eq, 1.0 Min THF)..To t_h|§
- was added gl chi orophosphate (CAS:. 538-37-4) (500 1-.6 m;rol) i n

THE (5 m). #he cool ing bath was renoved and when the te WE(FE df the
sol ution reached -40ClL the solution was poured in water and extracted into
et hyl acetate/ hexane (1:4). The 15 organics were washed with water, dried

f nent~
girwg dﬁ\é ?EGL z?magg@%glﬁﬁgﬂﬁ% ﬁgi%drr@gl; d)fyétﬁ@ Iarc]:@f!ﬁ’e E ] ﬁ%ﬁéﬁ% Tﬁfs&aﬁ@%ﬁ% mg of

acet at e/ hexahd-Rggl )if}ﬁmhﬂge pttrof B{ing Byﬁeﬂ mtac@cm-e:\oylélmlﬂoiee 5-

[ - -1 - hosphoni ¢
i ndol - 3-yl) 8- igio7@sy- di hydro-1 H-pyrrol-3-yt]-indoi-l-yl}-p

aci d di benzcyj/llgn egﬁe?}?(\/(?el d 43 %. 20 b) A solution of
(3-[4-(1-nethyl-6-nitro-1 Hindol-3-yl)- 25d|ox025d|hydro-

- 1H pyrr o) - Syl wgn{g g&emh?%an% fpasidduRenaaester (50, 1, 0. 08

I fro
tmrrga% eél W t y O%%OTCZ?C&S’/CI ohexadi ene: (0 5m) andwar rred

to 35-40C for 2 hr The 25 reaction was cooled, filtered through celite and

evapor at ed a)o drynemiutﬁnmeqhsl mmmymht(mm@ﬂwi BQf'E'rJ "ﬂﬁ' ‘Hﬁép’%’?gbﬁff# lrgl 29

20 of h | ndol - di oxo-

oyt SR S nsbrsbon. ool eopNaoohs o, e

2004 \AQoOl/ﬂHQ{sﬂscPﬁTyeEED&Joie%%Q?@@nWb%s %ow%n‘\)?a%t creld 'li_h an

dol:- -y) Ab 0-1 H | hdol =3=yI) -pyrro

sol Ution ofP! “Ieﬁqy?éﬂﬂlﬁm'ge 1.5 ramph Aefeathy2.5 @qnil {0 d-in THF) To thlsdwas added

H-i ndol - 3- ydiberXf &b KO EASSD %a ?odlu TBhhonRh FRE %S The

descri bed in USSN 09@%85[)887 r@ T]‘S—ilié Zm# 8 ) @ 61
cooling bath was removed and when the temperature of the solution reached -40°C,
the solution was poured in water and extracted into ethyl acetatefhexane (1:4). The

15 organics were washed with water, dried and evaporated. The residue was purified

and separated into component products by silica gel chromatography using a
gradient of ethyl acetate/hexane. This gave 150 mg of {3-[4-(1-methyl-6-nitro-1H-

indol-3-yl)-2,5-dioxo-2,5-dihydro-1H-pyrrol- -3-yl]-indol- 1~yl} phosphonic acid dibenzyl
ester. (Yield 43 %).

b) A solution of {3-[4-(1-methyl-6-nitro-1 H-indol-3-yl)-2,5-dioxo-2,5-dihydro-
1H—pyrro!—3;yl]~ind0!-1 -yl}-phosphonic acid dibenzyl ester (50 mg, 0.08 mmol) {from
step a) above} in a mixture of THF/ethanol (3 mi/6 ml} was treated with 10% Pd/C
(75 mg) and.1,4-cyclohexadiene (0.5 mi) and warmed to 35-40°C for 2 hr. The

25 reaction was cooled, filtered through celite and evaporated to dryness. Crystals
were obtained from THF/hexane to yielding 20 mg of {3-[4-(1-methyl-6-nitro-1H-

indol-3-y1)-2,5-dioxo-2,5-dihydro-1H-pyrrol- 3-yi}-indol- 1—yl} phosphonic acid. (Yield
55 %)

30
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and cooled to -70C. To this solution was added lithium
bis(trimethylsilyl)amde (0.5 nmml, 0.5 mM, 3.8 eq, 1.0 M i n1dHmne2004 | oned
by excess acetyl chloride (0.1 nm). The resulting solution was stirred
until the Vo'm Fjlgéure reached -45C. The reaction was eva orat ed_and '
purified by si gel chronat ography to give 33 ng of 3-P4VERM{IE | o 1
Hindol -3-yl)-4-(1-nmethyl-6-nitro-1 Hindol-3-yl)-pyrrole- 2 5-dione. (Yield
65 %9. Exampie 7: Trif | uoro-acetic acid

3-(1- ITET. h } M3 : i ¥ ERRRER P
e B AR S S

N-(tert-but oxycar bonyl ) - p| peri di ne- 4 carboxylic acid:(Bachem CA) were
added to a solution of 3-(1 Hindol-3-yl)-4-(1l-nethyl-6-nitro-1 ‘
H i ndol - 3- y‘i solutigry efod-E1H-iElaliBafed-( brsiaylGdnitre- idkinciol- Bod)-pyirais8)§-diona 68, 887

Conpougd d b
ereronge) 81 md. .17 SRiRRtedRbd 0Nl IS 0RES by, BERIP RS "
N- Hydr oxyb@nzltqopMdbem& eTa thiaddlation Was sadsiet! dithium maﬁiméthylan@amzd&@b §or .
6.5 hrs. A u on and 0.5 ed. The
reacti on. was Si’l f‘%@%lﬁa bgiﬁ ﬂi’ﬁ ‘gﬁghtﬁ’fcﬁﬂﬁﬁt@ R@F‘j@n@n 'E?Sld-g'f‘%d
Wi t .hf _CH(Zj Clb zesmmf | g/\miﬂm?h wis tised unﬁttleeltéﬂrﬂﬁegzgmdgl%cmﬁe%%?' hehd réa?uecah WS Ced
urifie as r nato e .resultin rotecte
P e vas vabS Rt PRBH BPdka ¢l chidmatatarnyds giver Basi® A Rt RoRYd at
RT for 1b hriH-iRael- wl)wmmt@wmﬂﬁmaoms}nldyyﬁoreeéBOHISnévaPﬂetBle dh.ed by
HPLOyleIdlngtrlquoro acetic acid; 3-(1-nethyl- tro-1

Hindol -3-yl)-4-[1- (piperidine-4- carbonyl) 1

H- i ndol - 3- iy é"?@ﬁ?rfﬁno%ﬁﬁc‘éﬂ@ acfafsqwném 6-rRrBLTH nd Tndbol- ?’*-yg%y-p);

- Ami noacet Bohi)-1frfbolBiN r
pyrrole-2, )E(> di one hydragchl oride 1005 eghyegme%isgalo

N-(tert- but oxycar bonyl ) gl yci ne (Bachem CA) and 1 equivalent of 3-(1 HI
ndol - 3-¥1 ) 14 equikalenis ofdl-(fettruitaxysiaibedyl)-pipeyidinepdcadicyll; Seidi(BachepprEpir ed

55 10,10, MY A00E, VO QU084 B S U559 AERURL ARLShag e T

pyrrole-2,5-dione (prepared as described in USSN 09/268,887 (Compound 1), the
relevant portions of which are herein incorporated by reference) in THF. 1.3
equivalents each of diisopropyl carbodiimide and N-Hydroxybenziriazole were

20 added. This solution was stirred at RT for 6.5 hrs. A small amouht of Cesium
carbonate and 0.5 mi DMF were added. The reaction was stirred for 20 min. The

, reaction mixture was then diluted with CH,Cl, and washed with saturated NH,Cl and

water. The product was purified by flash chromatography. (Yield 92%). The
resulting BOC protected amine was dissolved in CH,Cl, and treated with

25 trifluoroacetic acid at RT for 1 hr. The solvent was evaporated and the residue was
purified by HPLC yielding trifluoro-acetic acid; 3-(1-methyl-6-nitro-1H-indol-3-yi)-4-[1-

: (piperidine-4-carbonyl)—1H-indol-S-yl]—pyrro!e-2,5-dione. (Yield 54%).

Example 8: 3-(1-Aminoacetyl-1H-indol-3-y1)-4-(1-methyl-6-nitro-1H-indol-3-yl):
30 pyrrole-2,5-dione hydrochioride

1.05 equivalents of N-(tert-butoxycarbonyl)giycine (Bachem, CA) and 1 equivalent
- of 3-(1H-Indol-3-y})-4-(1-methyl-6-nitro-1H-indol-3-yl)-pyrrole-2,5-dione (prepared as
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di i sopropyl carbodiim de were added and the reaction was stirred for 5 hrs.
A smal I amount of Cesium carbonate and DMF were added. The r dadine@004vas
stirred for 30 mn. The reaction mxture was diluted with ethyl acetate
and ether, washed with 5 water -and dried over sodium sulfate. The resulting
3-[N but yI 8¥Q 84448 Yny| - (1- ani noacetyl -1 : PCT/EP00/12559

Hindol -3-yl)]-4-(1-nmethyl-6-nitro-1 Hindol-3-yl)-pyrrol e-2,5-di one was
purified on a Prep TLC plate. (Yield 53%. The BOC-protected product was

di ssol ved i 156 e reaction was stirred
alt SRT f of ag)ohggwé %‘g%g@noﬁﬁﬁaiqggﬁ%%i %\%%03'_ ?anngV déoﬁ’%?@%%zf '?\Qngnd
purified b;dusaprlelpylcarttcmlnaﬁd&)welre()am gndBthelreaatiomwas stusrbtlﬂ 1or25 grsd A small

|(+Y: 2?3' 9 S%Ber)l(ﬁg% %@Wﬁ%g cﬁDM_F wgpeoadd?)eoy l '}hé) }/rarc(t)lore\ was st:rrle(gl?gr 30

3- [ 4- (1- metrhipl T&enehctbr&hﬁxtxm@aha@dwtéd ith eihya&ei’atéanaléw&r Qradhed with

© Hpyrrol - I n | et slurry of 3-( -hydroxyrret hyl -
4 Phdor 5. yiaterand riad pler i shatet T ia grling pfnhyyviptrcaroomi-dioone. (120

ng, 0.288 rsmh&aadmylenwmmy%asptmb&@l -BHETN-ind8L3 65 o1 CUIBBHO ol )

in 3 nL of actlc anhydride drich vas stirred tenperature for

19 hours, %‘f‘ OT@OPéPCT |+%Paie5(\ﬁ8 r&3%)rhEhe BQG-protgctedipuodum wass 20

cool ed, di |dr§é%‘>ﬂ:eWnFn'Tl-YPaéﬁ(H ’12R’}‘f’0ﬁ55§ Q&&@@d?ﬁg%@t%? ?a&%n% gbéﬁlénle angngas

washed wth water, brine, dried over magnesiumsulfa rat

The resi dudowbrs. plhe rqa@aowasumnenmtadwmgra;swaasom En@nrfmmnes to
ive) 77,1 tr

EI-I ndol - 0 Lq:g' tg%gfogigo?%sdj %?#aﬁ? &q@lpyr 'rn(%{c’?? 3(1 ﬁ%%‘byl ‘?L“Wn’é?w

ester. (Y| ey‘hctbl%%-pyl’z&leaémrw J(Mel@@ﬁ%)nedl oic ac! d _

mono- { 3-[ 4- (1- met hyl - 6-ni tro-1Hi ndol - 3-yl ) -2, 5- di oxo-2, 5-di hydro-1

H pyrrol -3-yl]-indol -1-yl methyl} ester A sol utlon of 3- (1 hydr oxynet hyl -

H-i ndol - 3- \Exandpled: ratdtid adid 8-l4-d~hethylaiattrS1H- andwaoYlszQi-am&&z gL one( 103

mg, 0.248 wmiibydro-{iimpesicdiydndebtyimetiyikewsy i n Exa gl utar yl
anhydrige (35.1 ng, 0.308 nol) (Al drich), and trlethyl amne (0.03 m,

A slurry of 3-(1-hydroxymethyi-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indo!-3- yl)
pyrrole-2,5-dione (120 mg, 0.288 mmol) (prepared as described in USSN
09/268,887 (Compound 1)) in 3 mL of acetic anhydride (Aldrich) was stirred at room
- temnperature for 19 hours, and at 100 © C for 2.5 hours. The resulting solution was
20 cooled, diluted with water, and extracted with EtOAc. The EtOAc layer was washed
o with watér, brine, dried over magnesium sulfate, and evaporated. The residue was
- purified by flash chromatography using EtOAc/hexanes to give 77.1 mg of acetic
acid 3-[4-(1-methyl-6-nitro-1H-indol-3-y1}-2,5-dioxo-2,5-dinydro-1 H-pyrrol-3-yl]-indol-
1-yimethyt ester. (Yield 53%).
25

_ Examg!e 10: Pentanedioic acid mono-{3-[4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-
dioxo-2,5-dihydro-1H-pyrrol-3-yl]-indol-1-yimethyl} ester

A solution of 3-(17hydroxymethyl-1 H-indol-3-yl)-4-(1—methyl-G-nitr0-1 H-indol-3-yl)-
‘30  pyrrole-2,5-dione(103 mg, 0.248 mmol), (prepared as described above in Exampie

1), glutary! anhydride (35.1 mg, 0.308 mol) (Aldrich), and triethylamine (0.03 ml, |

0.924 mmol} in 5 mL of EtOAc was heated at reflux for 6 hours. The solution was
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- over ice/water

0.924 mmol) in 5 nL of EtOAc was ‘heated at reflux foor 6 hours. The solution
was -20--16 June 2004 WO 01/ 44234 PCT/ EPO0/ 12559 cool ed, di | ut é6Jwmiet2ho£t OAc,
washed with 0.5 N HCl, water, brine, dried over magnesiumsulfate, and
evaporated. The residue was purified by flash chromatography using

Et OAc/ acet R OVH23 ve 35 ny of pentanedioi c acid nono- (3- H@/EPPO/12559
-methyl-6-nitro-1 Hindol-3-yl)-2,5-di oxo-2, 5-di hydro-1 '

H pyrrol -3-yl]-indol-1 5 ylnmethyl} ester. (Yield 27 9% . Exanple 11:

2,3-Di.neth ' ' s {31 4-(1- 6:nitro-l. Hindol -3- _

Ty 2B ROt B A F1OAC SeashaWulfts B} £ U o, uRedover 16 ) 7o

a suspensi anaghediatl s(u]fakaagdm&p@'rzféﬁ’.@A'Fi(ljesmrcﬂzba’gl'_ahdpum%cDb;i flaskb mt_ of dD:ch
' ) ' . . stirre or.

15" M nut ectiomgdsradigiho BBt AP oAy ILrRST PERaRE iRs  dets (o

dr opwi se. 1Ih£(1-m@myl-s-inﬁtﬂ)-IITH%MI%—M?QEE%&@-QEB-aihyﬂrcﬁ‘l HQyrbl-R0HLingech -pour ed

rex(R(tact ed with toluene. The organic | ayer, was dried
e,

nd
over m@ed"ﬂﬁ?@ﬁlﬁ? igld27%kvaporated. The residue was purified by
flash chromat ography using EtOAc/ hexanes to give 4 gm of

1-[ 1- met hoxyet hyl Ji ndole. (Yield 58% . b) To a sol ution of _
1- (1- met hogﬁ%lh dar-Bimathexy-lemnzeie aFid Hi{Fphl tnetbyl-e-nigodiH-indadibve)
i n anhydr oud)-8iSedipyxo-25tEhydro-tH@ wieal-3rildadelk iyii-ethivl estate (4.2 nt, 20 48

mmol) over 5 mnutes. The resulting slurry was stirrled it 0 C for 5 hours,
d. fi dt - s et etk

i ol S5EVP) - oo- Seargerein el oRheH (Wi XY UNketn in ol fambgby

wi t hout f urII)I1x:dﬂ§rwm|zaul:lcﬂeleal:lml::imte|r’(.4.E_tBéI gfﬁpia gahuy (Addﬂcﬁh7)[ ¥5he( lﬁrﬁnc;?tahmwf ; Osr:]&iétdgb) ‘li3 55

H-i ndol - 3-yl ] - - | ) nmo [

Rbove and TIHEA AT 6o FafloreathiianetsyEednatl w2 aiebe rsbnys of Ro|

ester hydr%Bhl‘ﬁh%‘i‘:ﬂxﬁJ?’e Wad Birréd At mlfbrﬁ%ﬁpgﬁdlgo&éd&éﬁ%w&er, f USSN

09/268,887) in 75 nL of CH2Cl2 at 0 C, was added triethylamne (3.6 niL,

25.8 mol ) exactes! withinteene. THee aiganirleyorkasdiied everanagneitmrsulfatepand, and
15 evaporated. The residue was purified by flash chromatography using '
EtOAc/hexanes to give 4 gm of 1-[1-methoxyethyllindole. (Yield 58%).

b) To a solution of 1-(1-methoxyethyl)indole (4 gm, 23 mmol) (prepared és in
step a) above) in anhydrous diethyl ether at 0 °C was added oxalyl chloride (4.2 mL,
20 48 mmol) over 5 minutes. The resuiting slurry was stirred at 0 °C for 5 hours, and
')  filtered to afford 1.9 gm of [1-(1-methoxy-ethyl)-1H-indol-3-yl]-oxo-acetyt chloride.
(Yield 31%). The material was used without further purification.

c) Ta a slurry of [1-(1-methoxy-ethyl)-1H-indol-3-yl)-oxo-acety! chloride (1.9

25 gm, 7.15 mmol) (from step b) above) and [1-methyl-8-nitro-1H-indol]-3-ethenimidic
acid 1-methylethyl ester hydrochloride (2.3 gm, 7.3 mmol} (Compound 15 in Scheme
2 of USSN 09/268,887) in 75 mL of CH.Cl, at 0 C, was added triethylamine (3.6 mL, |
25.8 mmol) over 3 minutes. The mixture was stirred at 0 °C for 4 hours, and
extracted with 0.5 N HCI. The aqueous layer was extracted with CH,Cly, and the

30 combined CHxCl; layers were washed with water, brine, dried over magnesium
sulfate, and evaporated. The residue was dissolved in 70 mL of toluene and the
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extracted with 0.5 N HCl. The aqueous |l ayer was extracted with CH2Cl 2, and
the 30 conbined CH2CI 2 | ayers were washed with water, brine, d6ihed200er
magnesi um sul fate, and evaporated. The residue was .dissolved in 70 nL of

t ol uene a”%&ﬂﬁﬁﬁl 16 June 2004 WD 01/44234 PCT/ EPO0/ 12559 resulting -
sol ution was cooled to O C. p-tol uenesul fonic acid hydrat F{HEPYIFA 736-
nmol ) was added and the m xture was stirred at O C for 1. hour. The slurry
was washed with saturated NaHCOB and extracted with 2 X 50 nL of EtQAc. The

mbi-ned- Et-{98Q d-t
cort o, LGS deaqdisu ey SRMRALL S (R 7S8C L0

H i ndol - 3- ymmal) was ageed pnd Blaqmmurelwwstirmbat -B°@ FYr- Phouro| Enesidrrglivase as a

d f t f
ST 1 (T et R P RS RO, A b RRIL VRS R0 il o BBpE ke " ©
!I-_l-H:E ndol - SdWQmWed(ﬂt@Aﬁi layensame(cmea@lvgn)na(gheamsmm@3naboa,ﬁ3ratéa tdQfaL of
- was uti at room tenperature

for 3 h‘%ur‘gq énzlﬁér@é%ﬁé [E:I(_g&ﬂ tﬁﬂ’@/ B%VHW‘W%’H ?‘aW]eﬂ' é‘%‘@"ﬁe’ﬂg@pdﬁ'bd
and the adudokyl)pyenlodS-diane asaadd WubinEsSMEwhiThSvaoidgthdek OAc | ayers
were dried oyer magne5| um sul fate, and evaporated. The residue was

purified bypqrffgéH %5 chr omat ogr aphy using Et OAc/ hexanes to give 1.1 gm
(Yield 33%9 of 3-[1-(1- hydroxy-ethyl)-1

Hindol -3-yl]-4-(1-methyl-6-nitro-1 Hindol-3-yl)- pyrrole 2, 5- di one. e) To
a solution 9f 3- [1Teﬁ$ﬂl'&m®ffe&1h§1rmemWﬁﬂué) 1lﬂ-llydiql-34yll~4-(m¢1wl-63nmd-ro- 1

H-i ndol % J fr

above), mgo “EI-)[I)E‘-}IS& W!Fp%réﬁ%‘@H%n%%@%S%rﬁ?(fgﬁrégge% %)fﬁ ﬁrﬁﬁﬁé’hgﬂz( 185.5

ng, 1.58 rit@ds pdded 208 WC! 665 mERCThe wakition ded sz:;:@gdatm@d:rhoambemmedoﬁsl d

(287.4 ny, t ed at room.t ture for

0.5 hour, Lﬁé% vm% ﬂ rédl Q%&?%%%S@% Iﬁgérsayefr&fegggarte&r%wé

sul f at e, arﬁﬂt@mp(mmr @diS extrectedegitd EEDMSTDH bbhbﬁfbdﬂtdA@%be@M&g&fﬁ@gr aphy

~using Et OAc 203 3-di. t oxy-benzoi c aci d
1-(3-[4-(1- érr\%? %Sh‘?ﬁ‘ g%lyaie %%‘%PC‘?W) 95598' iR e yurified by fiash

15 chromatography using EtOAc/hexanes to give 1.1 gm (Yield 33%) of 3-[1-(i-

hydroxy-ethyl)-1H-indol-3-yl}-4-(1-methyl-6-nitro-1 H-indol-3-yl)-pyrrole-2,5-dione.

e) To a solution of 3-[1-(1-hydroxy-ethyl)-1 H-indol-3-yl]-4-(1-methyl-6-nitro-
1H-indol-3-yl)-pyrrole-2,5-dione (165.3 mg, 0.678 mmol) (from step d) above),

20 EDCeHCL (284.5 mg, 1.484 mmol), and dimethylaminopyridine (185.5 mg, 1.58
mmol) in 20 mL of CH,Cl, was added 2,3-dimethokybenzoic acid (287.4 mg, 0.668
mmol). The solution was stirred at room temperature for 0.5 hour, washed with

- saturated Na}HCO3, brine, dried over magnesium sulfate, and evaporated. The
residue was purified by flash chromatography using EtOAc/hexanes to give 203 mg
of 2,3-dimethoxy-benzoic acid 1-{3-[4-(1-methyl-6-nitro-1 H-indol-3-yl)-2,5-dioxo-2,5-
dihydro-1H-pyrrol-3-yl]-indol-1-yl}-ethyl ester. (Yield 50%).

o8]
(¥}

30

-922 .



di hydro-l H pyrrol -3-yl]-indol-1-yl }-ethyl ester. (Yield 50%. 30 -22 16
June 2004 WD 01144234 PGI/ EPOO/ 12559 Exanple 12:° 16 June 2004
3-Di et hyl " am nonet hyl - benzoic .acid 1-{3-[4-(1-methyl-6-nitro-1H

i ndol - 3- y 1413l 0X0- 2, 5-di hydro- 1H pyrrol -3 yl]-indol - Loyl s ester
hydr ochl 0%8?15 % . Di et hyl am nonet hyl - benzoi c acid . %é‘},ﬁ;pdﬁ};{@é&
1-(3-[4-(1-methyl-6-nitro-1 Hindol-3-yl)-2,5-

di oxo- 2, 5-di hydro- 1H pyrrol -3-yl]-indol -1-yl)-ethyl ester hydrochl ori de was

prepared-~ fﬁﬁﬁﬁ%' N2: BDikliylAnRRemethgl-benksiegdie148-[4-@Asthyismer oSt~ -~ -
di et hyl am justdyl)pesamo-astdihydfAPHISAPOB-Vij-iddoRs-yH-Sthgl big materi al .
(Yield 50h%iro ofidanpl e 13: Carbonic acid nono- net hyl pol'yet hyl enegl ycol
2000 ester, "3-[4- (1-nmethyl-6-nitro-1 Hindol-3-yl)-2,5-di oxo-2,5-di hydro-1
H pyrrol -3-yl]-indol -1 - yél met hyl ester 15 Mononet hyl pol yet hyl enegl ycol

(aver agk MMethylamingmethykhanzoic agld 1%t danaihyhe-ndicédsndd®d-ghésgene in

esulting ARroTe BnROTH SRS HASL Pl ety BHer 1A e AR LA oa e e

cool ed m xaoeerding t8-iia progedereyofEidamipla 1He altyieBing 3~ 4- (1-nethyl -6-nitro- 1
H i ndol - 3- y| ) : ' i bed
mbove i n_ 28 Be Rl A SR The T it o SRR e, (TR, °°

di chl or ones@&e. The cooling bath was renoved and the m xture stirred at
roomtenperature for one hour. The reaction mxture was purified by flash
chr_o_rratl%graphy usi ng net hano/ di chl oronet hane foll owed by crystallization

of ~the progaindle aai iCurbohicodeid TEheithyRidpsthiyer@ighecdl 2000 edfters 3L[ONI C
aci d nmono- (I‘B-ﬁ@([h ﬁ-ymhwmnm!l-wcw)-zalafbx%@,saiﬁ%dr 1H4yrdoi®R{thdé=fu tro-1
H-i ndol - 3- ylmethylestepxo- 2, 5-di hydro-1 Hpyrrol -3-yl]-

15 Monomethylpolyethyleneglycol (average MW=2000)(1 g, 0.5mmol) was treated with
excess 20% phosgene in toluene solution at room temperature for 24 hours and
evaporated. The resulting chloroformate in dichloromethane was added to a dry
ice/acetone cooled mixture of 3-(1-hydroxymethyl-1H-indol-3-yl}-4-(1-methyl-6-nitro-
1H-indol-3-yl)-pyrrole-2,5-dione (208 mg, 0.5 mmol) (prepared as described above in

20 Example 1) and 4-dimethylaminopyridine (244 mg, 2mmol) in dichloromethane. The
cooling bath was removed and the mixture stirred at room temperature for one hour.
The reaction mixture was purified by flash chromatography using

C ~ methano!/dichloromethane followed by crystallization of the product fractions from
| THF/ethyl ether to give 0.8 g of carbonic acid mono-methylpolyethyleneglycol 2000

25 ester, 3-[4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-1H-pyrrol-3-yl]-

indol-1-ylmethylester, as an orange solid, mp 46-48. (Yield 65%).

: Examg. le 14: Mono-methyipolyethyleneglycol 2000-carbamic acid, 3-[4-(1-
methyl-6-nitro-1H-indo-3-yi)-2,5-dioxo-2,5-dihydro-1H-pyrrol-3-yijindol-1-
30 yimethyl ester ,

Lithium bis(trimethylsilylJamide (0.25mL, 0.25 mmol, 1M in THF) was added

dropwise to a solution of 3-(1-hydroxymethyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-

indol-s-yl)—pyrrole-é,5—dione (104 mg, 0.25 mmol) (prepared as described above in -
35  Example 1) in THF (5 mL) at 02 C. After 10 minutes bis(p-nitrophenyl)carbonate (84
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i ndol - 1-yl nethyl ester, as an orange solid, np 46-48. (Yield 65%. Exanple
14: Nbno- m et hyl pol yet hyl enegl ycol 2000-carbam c acid, 3-[4- (16 June2004

met hyl - 6-nitro-1 H-indo-3-yl)-2,5-dioxo-2, 5-di hydro-1 Hpyrrol -23yl ]i Ind0|1-1|\/l_
30 yl net hy Lithiumbis(trimethylsilyl)amde (0.25n, 0.25 mmol, 1-

in THF) wa °§°§%§%‘ dropwi se to a solution of 3-(1 -hydrox?ﬁﬁ’?ﬁ‘y’f‘-’f" :
Hindol -3-yl)-4-(1-methyl -6-nitro -1 H indol-3-yl)-pyrrole-2,5-dione (104
ng, 0.25 nmol) (prepared as described above in 35 Exanple 1) in THE (2,0314)
at 0 C. AfhRioXFsThiERsadhad ' gggm % , 656 1523 B Aune- 2004, . ..
WO 01/ 44"23@%{‘-’%/ E’%mg@%g t I’%&Z& 5rrrr"r'[}?/ &‘\?\%Qﬁg%ddgh&iq&o rtzﬁ)e&'@%ql%sf'l on was
stirred atMethoxyd?EGR000-amine (6.9, ONemhwl)y(SREERGLSF Rolymeerg,Ané.) grasGddeanol )

h d ‘h I Xture s way.ned , -402 C
Lo di seol vand Re/ e WA pbrelBd 1 FEHRC 1B R 118 S0MEY THRC DG Safion ¢
t enper at urwas stirrad lad wen derdperatiperfat 2 Hotis arﬂrmmip/og;téﬁ fh@te&m\tbhé'cbwemfg,s: ?u\i/e .
heS e A TSR B8 et Bgnet B iR aot AR rniBRsol g FrioteRthees gi e
0.425 g ofogofregby&iwt hlf“ﬁﬂh@ﬂﬁﬂi%@ﬂhct?&@@r&ﬁ@ﬂ*/@ﬂh?l @hbiho give 0.425

-[4- (1- et hyl - 6- - ‘ o T
"ndo- 5. y1) 9 8! BB RENERY RS B9PP SPbays pRkGHE I yRelbYH itestiér | as

an orange ing6!3-¢l)-208 dibRo 21 8-dfhyd¥6-¢ HohyF1B- Iy estAptd Ifhepative
Acti vi tg Tihe_ an‘til) roliferati veyeact i \c/*?yt?yc}%fﬂ]ﬁ@cgwrr@%a dgs oF‘ dtsﬁéerpdlxlr?bgét i on
i s ,demns@?"&t@'ﬂ’g%‘ﬁéwp-ﬁ(ﬂﬂggoé@)f ects indicate that the conpounds of the
prf'é_s"}anio 15 invention are useful in treating .cancer, in particular solid
tunors such as breast and colon tunmors. NMDAMB-435 Cel | - Based Assay 20 The
epi t hel'i al Example 155 Antipseliferative Wotivity VDAMVB- 435) was pur chased from ATCC

The antiproliferative activity of the compounds of the invention is
demonstrated below. These effects indicate that the compounds of the present

15 invention are useful in treating cancer, in particular solid tumors such as breast and
colon tumors.

MDAMB-435 Cell-Based Assay

20 The epithelial breast carcinoma cell line (MDAMB-435) was purchased from ATCC
N {American Type Cell Culture Collection) and was grown in culture in fnedium as
7 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 & 96 well tissue culture plate (“test plate). The day after the cells were

25 plated, the compounds to be analyzed were dissolved in 100% DMSO (dimethyl

- sulfoxide) to yield at 10mM stock solution. Each compound was diluted in H.0 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 mediumn in the “master plate”. The diluted compound(s) were

30 then transferred to test plates containing cells. A row of vehicle “control cells”
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(American Type Cell Culture Collection) and was grown in culture in medium
as recommended by ATCC. For analysis of the effect of variou$6hoepodhds of
formula | on the growh of these cells, the cells were plated at a

concent r at 500 cells/well in a 96 well tissue culture Iate (" test
pl ate). gqg‘g%g%t er the cells were 25 plated, the corrpoﬁ ‘F

anal yzed wer e d| ssolved in 100% DVBSO (di net hyl sul foxide) to yi eI d at 10nM
stock sol ution. Each conpound was diluted in HOto 1 mM and was added to

triplicat e ragded-DMIde Thefnkt éc%eﬁiraﬁo&@f WSIO maéécfﬁ woll & §§ 0. 1RN aa%‘g NG+

mediumto yield a final concentration of 4 he conpounds were

serial |y diPeatdygiasdiiica iha plate was anakyeed aﬁldéﬁ@bed@ﬁio‘dl | ut ed compound(s)
were 30 then transferred to test plates containing cells. A row of vehicle.
“control cells" -24 16 June 2004 WO 01/ 44234 PCTFEPGan2559 recei ved" - DVSO.
The-final MbheEH-banetol thWOBhE@)iaﬁ-@émwnwbﬂenammnﬁibﬂomiﬁesmiaml;@bhd)ii tion,

“th | | |
A M AL T M e
added to eéndmbaEd att3)7°y‘j fet 8.1#2 £ Brimiurs: oNse Mmtdoﬁtalmﬁg madurilwashihenpl at e was

then incubated g 8 or, 2 112 - 3 hours he MIT- contai ni ng medi um was
then renpl@Ho¥ POYt ot (8% sfhﬁéwbwamgdaaé%aa@fbwea&dm@olwettfa,e di ssol ve

the for mazghazbRe THESAS DRSS W@geethbfégéa& aal ‘éﬁlé]ﬂoﬁlgte%;ﬁlgt@%?iﬁ ?ﬂ:’f usi ng

reader (Bio- tek mcroplate reader orreasu enent s calcu
t he Reed afek micreplateieadgiatlCameasscemeantsverpipgloslated/obingaiie Rged and

493- 497 19
Fortn i3 TANS N SGRREU i 1R Vol b HOS s RRBL GG o |0 < 0.3
M is TABLEIl a O NOO

The results of the foregoing in vitro experiments are set forth in Table | below.

Each of the compounds in Table { had an I1C5q < 0.3 puM.

15
TABLE|

Example R ICs0 (LM) Scheme
1 0.02 il
CHy” O\r(\/o{\/\c)%z/
A 0 )
2 o o} . ' 0.04 il
e g ;EG/\O’}-T
O 2000
3. . 4 | 0.01 in
CHZ/O N._~
0
05



C~1 NNO R CH3 Exanpl eR1IC50 Mschene 1cH-~~o0'f / 0-0.02I11 0 20 0 0.04111
CHZ O PEGS 3b.r0.01111 CH2 O 4 -25 16 June 2004. WD 01/ 44234 PCmERP@E 12559
TABLE L (Continued) OO0 o N.N O- C H3 Exanmpl eRIC50 M Schene 12i

(0. 0111111 Myo g1/44234 , PCT/EP00/12559

TABLE I (Continued)

Example | R ICso (UM) " Scheme
2 - 0.01 v
) e A
| I o '
3a : - 0.02 H
ey © o
o] 0\. .
11 0.02 H/1v
o © 0"
Y
9 CHZ/O - . 0.02 ”l
)

10 CH{OMOH 0.02 i
Q o]
] O

4 . - 03 I
oSS
CQO -
5 ’ P03N82 0.2 {
6 COCHs; 0.01 1
7 OH ' 0.01 Hl
. co '
8 - _— 0.01 I

These compounds are suitable for administration to patients by continuous
infusion.
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CH,Q03a0.021 | | CH" o ~1. 11! 0.02111/I1V - 1 O CH'O 1l \ 9CH2

0.02111 -O 10CH" 0 OH0.021li O O cHZ O,,,r~, S----,YOH0. 01. I | | 1@)@e20043| |
CO S5PMBNaz20. 2 6COCH30. 011 | 7~y 0.01t Co 8CO-NHO.O1lLl 2 These conpounds are
suitabl e fayoegss stration to- patients by continuous PCT/EP00/12559 :

Example 16: Tablet Formulation

ftem | Ingredients | ~ Mg/Tablet |
1 Cornpound A™* : 5 25 100 | 250 | 500 | 750
2 Anhydrous Lactose 103 83 3 | 19 38 57
3 Croscarﬁ*nellose Sodium 6 6 8 16 32 48
4 | Povidone K30 ' 5 - 5 6 12 24| 36
. 5 Magnesium Stearate 1 1 1 3 6 - 9
A Total Weight | 120|120 | 150 |300 |600 |800

s *Compound A represents a compound of the invention.

Manufacturing Procedure:

1. Mix items 1, 2 and 3 in a suitable mixer for 15 minutes.
2. Granulate the powder mix from step 1 with 20% Povidone K30 Solution (item
10 4). o

3 Dry the granulation from step 2 at 50°C.

4. Pass the granulation from step 3 through a suitable milling equipment.
5 Add the item 5 to the milled granulation step 4 and mix for 3 minutes.
6 Compress the granulation from step 5 on a suitable press.

Example 17: Capsule Formulation

ftem " Ingredients mg/Capsule
i | Compound A * _ 5 25 100 250 500
2 l Anhydrous Lactose . 159 123 148 . | . - -
3 Corn Starch 25 35 40 35 70
4 (Talc 10 15 10 12 24
5 Magnesium Stearate 1 2 2 3 &
Total Fill Weight | 200 200 300 300 600

* Compound 1 represents a compound of the invention.

-97-



I nfusion. -26 16 June 2004 WD 01/ 44234 Exanpl e 16: -Tabl et Formul ati on FC
r/ EPCan2559 |t em ngredi ent sMy/ Tabl et 1Conpound A *5251002505004 Ke 2004
2Anhydr ous Lact 0sel1038335193857 3Croscarnel | ose Sodi.un668163248 4Povi done
K30556122486 osmirgnesi um St ear at e111369 Total Wi ght 2201203808R3RMH00
*Conmpound A represents a conmpound of the invention. Manufacturing
Procedure: 1. Mx itens 1, 2 and 3 in a suitable m xer for 15 minutes. 2.
Granul ate the powder mx fromstep 1 with 20% Povi done K30 Solution (Item
io 4). 3. Dry the granulation fromstep 2 at 50C. 4. Pass the granul ation
fromstep 3 through a suitable mlling equipnent. 5. Add the Itemb5 to the
mlled granulatlon step 4 and mx for 3 mnutes. 6. :Conpress the
gr anul at i dManufastusingPrecerdura: suit abl e press. 15 Exanple 17: Capsul e

Lact ose156231 <A PHaTE I AN Ao ARARRYHS %2?100250500 HAmvrous

5 2 Add items 4 & 5 and mix for 3 minutes.

3. Fill into a suitable capsule.

Example 18: Injection Solution/Emulsion Preparation

sy 10
ltem Ingredient : mg/mL
1 Cbrﬁpound A* ,. | 1 mg‘
2 PEG 400 ~ 1050 mg
3 Lecithin - 20-50 mg
4 Soy Qil 1-5 mg
5 Glycerol 8-12 mg
6 Water q.s. S {1mL

* Compound A represents a compound of the invention.

Manufacturi_nq Procedure:

15 1, Dissolve item 1 in item 2.
2. Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.
3. Add the solutlon from step 1 to the mixture from step 2 and homogen:ze until

the dlsperswn is transtucent.

4, Sterile filter through a 0.2 pm filter and fill into vials.

20
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4Tal c1015101224 5Magnesi um St earatel2236 Total Fill Wi ght200200300300600
Conmpound 1 represents a conpound of the invention. -27 16 Juné6t AG©20040
01144234 PCT/ EPO0O/ 12559 Manufacturing Procedure: 1. Mx itens 1, 2 and 3 in
a suitabl ewo s@fzfzor 15 mnutes. 5 2. Add itens 4 & 5 a”?c%i‘ocf/ﬁgsg
mnutes. 3. Fill into a suitable capsule. Exanple 18: Injection

Sol ution/ Emul sion Preparation 10 Item ngredientng/nL 1Conpound A*1 ng 2PEG
40010-50 ng 3Lecithin20-50 ng 4Soy O 11-5 ng 5d ycerol 8-12 ng 6Water g.s.1
mL * Conpound A represents a conpound of the invention. Mnufacturin

d d jtems 3, 4 and 5 to it
o oeen s, Sandoig e i SE A EbLHLE Praparen b o fon o ot ep' T

20

to the mxture f+ofas st-op and hnmm:mm 2o yntil - the dj anrQI on i's
translucent. 4.|SteleMe fillter thingRsierd 0.2 pn)fil tog/maind fi|l into vials.
1 Compound A* 1mg.
2 Glycofurol 10-50 mg'
3 lecithin : 20-50 rﬁg
4 Soy Qil 1-5 mg
5 Glycerol 8-12mg
) 6 Water | g.s.1tmbL
* Compound A represents a compound of the invention.
s 7 :
Manufacturing Procedure:
1. Dissolve item 1 in item 2.
2. Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.
3. Add the solution from step 1 to the mixture from step 2 and homogenize until’
10 the dispersion is translucent.

4, Sterile filter through a 0.2 ym filter and fill into vials.

While the invention has been illustrated by reference to specific and preferred
i embodiments, those skilled in the art will understand that variations and
15 modifications may be made through routine experimentation and practice of the
invention. Thus, the invention is intended not to be lirmited by the foregoing

description, but to be defined by the appended claims and their equivalents.
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16 June 2004 WD 01/44234 Exanple 19: Injection Sol ution/Ernulsion

Preparati on 5 PCT/ EPOO/ 12559 |tem ngredi ent ng/ nL 1Conpound A* 16 fape 2004

2d ycofurol 10-50 ng 3Lecithin20-50 ng 4Soy G |1 1-5 ng 5d ycerol 8-12 ny

6Wat er q. s. wb ari4@onpound A represents a conpound of the i pygRbieARsso

Manuf acturing Procedure: 1: Dissolve iteml| initem2. 2. Add itens 3,

and 5 to item6 and mx until dispersed, then honogenize. 3. Add the
solution fromstep 1 to the mxture fromstep 2 and honmogeni ze until 10
the dispersion is translucent.. 4:-SteQUAMMS |ter through a 0.2 }gymfilter
and fill into vials. Wiile the invention has been illustrated by reference
to specific and preferred enbodinents, those skilled in the art wll

under st andWheadils ¥daineed tmis and 15 nodifications may be made through routine
experinentation and practice of the invention. Thus, the invention is
intended nhot to be limted by the foregoing description, but to be defined
by the sppgnded Alcaimpouaddhabingithe ésritinval ents. 16 June 2004 WO 01144234
PCT/ EPOQ 12559 CLAI M5 What |s Clainmed |Is:

and pharmaceutically acceptable salts of said compounds, wherein:
10

R is selected from the group consisting of -POsR'R?, -CHR*OCOR?,
-CHR®0CO,R*, -CHR*OCONHR* and -COR*,

R'and R? are selected from the group consisting of H, Na and NH,, and are the
15 same unless either R' or R%is H, in which case the other can be different, or
alternatively, R' and R? together represent Ca:;

R3is selected from the group consisting of-H or methyl;
206 R%is selected from a group consisting of
- lower alkyl which may be optionally substituted by one or more substituents

selected from the group consisting of -CO,R®, -NR°R’, polyethylene glycol, -
OPOR'R?, hydroxy, alkoxy, and aryl,

-30-



5 1. A compound having the formula | and pharnaceutically acceptable salts
of sai d conmpounds, wherein: 10 Ris selected fromthe group codshsei2o@f of
-PO3R R2, -CHR3000R4, -CHR30002R4 , -CHR3000NHR4 and -COR4; Rand R2 are.
sel ect ed f momorAdse34gr oup consisting of H Na and NH4, and @cempb@izssd sane
unless either RL or R is H, in which case the other can be different, or
alternatively, R and R2 together represent Ca; R3 is selected fromthe

group consi stl ng,i of . Hor nmeth 20 R4 is selected froma group consisting
of |ower al3tenylywhich maybe,ep ﬂi&ﬁ'dm‘s}'-'@gt!i’é’tqfleuﬂféﬁowtthﬁéw@ﬁfsrﬁﬂ*@ted

substi t uent Wl

pol yet hyl er{?rgi&?cgﬁhg%oég&éaﬁ Gl.'rg1"':3(r/4(§lr[)oxy ?t‘g% %E;r? ﬁgﬁe 2004 WO

01/ 44234 POIERPYO/allkBgoand Rivényl , whi ch nay be optl_onal_l y substituted by
one or-nore substituents sel ect ed fromthe group consisting of -CO2R5,
-NR6R7, pol yethyl ene glycol, -OPO3RL R2, hydroxy, alkoxy, and aryl, 5

cycl oal sy | cyaloatdyl, rvdycrbmawmemmmalw suhshtutedjbyednexormmeeubmlnmts sblettddient s

Srosk - re oMY GieSlp URRSRT e N R B MR Rl BB ARG ST re
as a het er dgdesryt fedkddypand andl |y may be o0 substituted with -CORE, and

aryl which optionally nay be substituted by one or nore substituents
selected from the group consisting of -CO2R5 , hydroxy, al koxy,

pol yet hyl engetgrotsyele, whiROBRIRAcIudHAcN akleyhetddatd ths Rl 6pti'6ﬁ¥l[5p|‘?na§%'é5t ituted

with hydr oxy car box anstubstl tuted 15 am no;
7y ubstituted with -COR®, and

aryl which optionally may be substituted by one or more substituents selected from
the group consisting of -CO:R® , hydroxy, alkoxy, polyethylene glycol, -OPO;R'R?,
and alkyl which itself may be substituted with hydroxy, carboxy, and substituted

15 amino;

R® is selected from the group consisting of H, Na, or lower alkyl;

R® and R’ are each independently selected from H, lower alkyl, and -COR®, or

20  alternatively, the group -NR®R’ forms a 5 or 6 membered heterocyclic ring; and

R

R® is lower alkyl that optionally may be substituted with a polyethylene glycol.

2.  The compound of claim 1 wherein R is -CHR?*OCOR".

? 3. .Tﬁe compound of claim 2 wherein R%is H.
4. The compound of claim 3 wherein R* is lower elkyl.
36 5. The compound of elaim 4 wherein R* is lower alkyl substituted with
polyethylene glycol.
_8i-



R5 is selected fromthe group consisting of H Na, or lower alkyl; R6 and
R7 are each independently selected fromH, |ower alkyl, and - BOR8e 2604 20
alternatively, the group -NR6R7 forns a 5 or 6 nenbered heterocyclic ring;
and R8 is Mhowew4szddkyl that optionally nay be substituted wdikradori2sse

pol yet hyl ene gl ycol. 2. The conpound of claiml wherein Ris -CHR3000R4. 25
3. The conpound of claim2 wherein R3 is H 4. The compound of claim3
wherein R4 is |ower alkyl. 305.The conpound of claim4 wherein R4 is |ower
al kyl substituted with pol yethylene glycol. -31 16 June 2004 WO 01/ 44234

PCT/ EP00/ 13559 f‘rheEBﬁupaaﬁBQiﬂ BRIAE Whate tﬁe\fﬁﬂiféih%eﬁélg dwal Hed Qma@ g.l y CO'

has a nol ecul ar of from about' 750 to ‘about 5 t ons

conmpound oﬂ”%ﬂi'ﬁ@rﬂ@%‘é‘?@ﬁﬁoﬁﬁébﬁéﬂ SRAD#kINS- gl ycol has a nol ecul ar  wei gh.t
of about 2000. 8. The conpound of claim1l wherein Ris -COR4. 10 9. The

conmpound of claim8 wherein R4 is heterocycle. 10. The conpound of claim38
~ wherei n5R47i s | dhecompopnd of elaimriGewhereindba pabfetoylanengl/oohbaea mddcilar | over

al kyl whic with -- 15 NR6R7. 12. The conpound of claim1
wher ei n thglépgrft?gpﬁz)we%ﬁe&fgjlycol has a nol ecul ar weight of from about 750

to about 5000 Dal tons. 20 13. The corrpound of claim 12 wherein the

| yet hyl I yeal h | 2000 Dal 14. A
Compount Sor cot AnSFeBRrERL B PRI TounPR fi-Gorfss Hone

3-[2- (2- Met hoxy- et hoxy) - et hoxy] - propionic acid 3 [4 (1- rrethyl 6-nitro-1 H
., o 8. The compound of claim 8 wherein R* is heterocycle. |

10.  The compound of claim 8 wherein R* is lower alkyl.

11.  The compound of claim 8 wherein R* is lower alkyl which is substituted with —
15 NR°R.

12.  The compound of claim 1 wherein the polyethylene glycol has a molecutar
weight of from about 750 to about 5000 Daltons. ~

20 13. The compound of claim 12 wherein the polyethylene glycol has a molecular
) weight of about 2000 Daltons.

14. A compound selected from the group consisting of:

25 3-[2-(2-Methoxy-ethoxy)-ethoxy]-propionic acid 3-[4-(1-methyl-6-nitro-1H-
- indol-3-yl)-2,5-dioxo-2,5-dihydro-1H-pyrrol-3-yl}-indol-1-yimethyl ester;
O-2-{{2,5-dihydro-3-[4-(1-methyl-6-nitro-1H-indol-3-y1)-2,5-dioxo-2,5-dihydro-
pyrrol-3-yl]-indol-1-ylimethoxycarbonyllethyl}-O'-methylpolyethylene glycol 2000;
2,3-Dimethoxy-benzoic acid 3-{4-(1-methyl-6-nitro-1H-indol-3-yl}-2,5-dioxo-
30 2,5-dihydro-1H-pyrrol-3-yl]-indol-1-ylmethyl ester;
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I ndol - 3-yl ) -2, 5-di oxo- 2, 5-di hydro-1 H pyrrol-3-yl]-indol-1-ylmethyl ester;
O[2-[[2,5-di hydro-3-[4-(1-nmethyl-6-nitro-1 ' 16 June 2004
H i ndol - 3-yi) - 2, 5-di oxo- 2, 5- di hydr o-

pyrrol - 3- yl\\]robﬂggj4 1-yl ] met hoxycarbonyl Jethyl]-O - met hyl p gl ycol
2000; 2, 3-Di nmet hoxy-benzoic acid 3-[4-(1-nethyl-6-nitro- ?éﬁﬂa&l‘ﬁ% :

H i ndol - 3y|) 2,5-dioxo 30 2,5-di hydro-1 H pyrrol -3-yl]-indol -1-yl net hyl
ester; 32 16 June 2004 WO 01144234 PCT/ EPOO 12559 S
, 3- Di et'hyl.ami noﬂdﬂWWﬂmin@meﬂ?}&bbdzoi&@ctdﬂ@{%{Trmehlyﬁ-@nmiot-ﬂdr-nidol- -y1)-2;5-

et or yar Siaoer Rt R ok taicl IR wad fydieiofl Y !

H i ndol - 3-yi ) - 13@(ut-ameol-9-yemm| -rieytiyl-6lmitro2 Hoirdiob 8 4/) - 1-octadec-9 enoyl-pyrrole-
{3[4(1%[- -nitro-1Hindol - 3-yl)- 25d|ox025d|hydro 1Hpyrrol - 3-vyi
- i ndol ')}c/i Posphoni c acid; and 3-(1 -Acetyl -

© Hindol 53-yl) - 4{§-J4-(EMuthyl &-rittrbrie4-hda-BRgod 53d.u>ka-2warh9h@r Alpyfopss- 15. A

conmpound sel ected fromthe group ‘consisting of: 10 . Trifl uoro- acetlc acid
3 (1- et hylmfélﬁrY}thsﬂllqn id;3nd ) - 4-[ 1- (pi peri di ne-4- carbonyl)-1 Hind

-3-vyl rrol
RROTAE I o) 4% Reetf) mlgj -3k 4(13@%15@?@5&#0 11F-'E)ndr"?'o gy Ey‘gc’leaz Sgions.

hydrochl oride 15 Acetlc acid 3-[4-(1-nmethyl-6-nitro-1

o L ey

H i ndoILo3 yI) 2, 5-di oxo 2,5- dihydro-1 H pyrrol - 3- y|]-| ndol - 1 yl met hyl }
o 233yID|) e LB kit ‘i"“ﬁ*ﬂﬁ%@‘ S Rabridnesr - e nyi
ester; and cartidred)i-dvdohSrpl hyrtolderBedioneaci d 1-{3-[4-(1-nethyl -6-nitro-1
Hindol -3-yl)- 3-(1-Aminoacetyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-pyrrole-2,5-
dione hydrochloride; ' -
RER Acetic acid 3-[4-(1-methyl-6-nitro-1H-indol-3-y1}-2,5-dioxo-2,5-dihydro-1H-
pyrrol-3-yl]l-indol-1-ylmethyl ester;
Pentanedioic acid mono-{3-[4-(1 -ﬁlethyl-e-nitro-‘i H-indol-3-3}1)-2,5-dioxo-2,5-
dihydro-1H-pyrrol-3-yi}-indot-1-yImethyl} ester;
' 2,3-Dimethoxy-benzoic acid 1-{3-[4-(1-methyl-6-nitro-1 H-indol-3-y1)-2,5-dioxo-
20  2,5-dihydro-1H-pyrrol-3-yl}-indol-1-yl}-ethyl ester; and
o 3-Diethylaminomethyl-benzoic acid 1-{3-[4-(1-methyl-6-nitro-1H-indol-3-yl)-
2,5-dioxo-2,5-dihydro-1H-pyrrol-3-yl]-indol-1-yl}-ethyl ester hydrochloride.

168. . A pharmaceutical composition comprising as an active ingredient an effective
25  amount of a compound of any one of claims 1-15 and a pharmaceutically accepiable
" carrier or excipient.

17.  The pharmaceutical composition of claim 16 which is suitable for parenteral

administration.
30
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2,5-di oxo-2,5-di hydro-1 Hpyrrol-3-yl]-indol-1-yl}-ethyl ester

hydr ochl ori de. 16. A pharmaceutical conposition conprising aslammeedide

i ngredi ent an effective 25 anmpbunt of a conpound of .any one of clains 1-15
and a pharywegiMisgal |y acceptable carrier or excipient. }pérepiifizsso

phar maceuti cal conposition-of claim16 which is suitable for parenterat
adm ni stration. 30 -33 16 June 2004 WD 01/ 44234 PCT/ EPOO/ 12559 18:
Process-of the .preparation of the conpounds as defined in any one of
claims 1- 188 whPiiseesppitieqsepaiptionehtie compainesias defined-ipepRong&ef or - COR4
I nt roducin _ starting .5 corrpound of formula . O NH
CH3 by treg| %ént 1%%agentsstyé|%el di ng sai d group, io or b) when Rin
formula | is -CHR30COR4, - CHR30000R4 or -CHR3000NHR4 introducing this

SLoUP |1 o g BRI L Bt

© convertsng ac@nmnmmdf fofmtﬁ!ar mul a I into a phar maceut i cally acceptable sal t
t hereof. 20

by treatment with agents yielding said gfoup,
10 or
b) when R in formula 1 is -CHR*QCOR?®, -CHR*0OCOOR?* or -CHR*OCONHR*
introducing this group into the starting compound of the general formula.

15
whrein R® is as in claim 1, by treatment with agents yielding said group, or

¢) converting a compound of formula | into a pharmaceutically acceptable salt
thereof. | |
20
19. Compounds according to any one of claims 1-15, whenever prepared by the

process of claim 18 or by an obvious chemical equivalent thereof.
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19. Conmpounds according to any one of clains 1-15, whenever prepared by the
process of claim 18 or by an obvious chem cal equivalent thereof. -34 16
June 2004 20. The use of a conpound as defined in any one of clains 1-15
for the preparation of nedicaments for the treatnment of cell proliferative
di sorders. 21. The use of a conmpound as defined in any one of clains 1-15
for the preparation of nedicanments for the treatnent of cancer. 22. The
use of claim 21 wherein the cancer is a solid tunor. 23. The usié Johe@badm
21 wherein the cancer is breast, colon, or lung cancer. 24. The novel
conpounds, processes and nethods as well as the use of such conpounds
substanti al | 30.as Tlesase béd doenpouredodefined in any one of claims 1-15 for the

preparation of medicaments for the treatment of cell proliferative disorders.

21.  The use of a compound as defined in any one of claims 1-15 for the

preparation of medicaments for the treatment of cancer.

22. The use of claim 21 wherein the cancer is a solid tumor.

23. The use of claim 21 wherein the cancer is breast, colon, or lung cancer.

24.  The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.
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