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directed to certain substituted pyrroles that are anti- proliferative .
agents. Theesoepappounds and their pharmaceutical l'y accept @orgpedks are
useful in the treatnment or control of cell proliferative disorders, in
particul ar cancer. The invention is also directed to pharnmaceuti cal
conposi t i ons SUBSTHGTERBISINDOLNLMALRIMVIDES FORTHE INBEITTON OFCELD e
treatment and/ or prevention-of--cRROIAFERATION cul arly the treatnment or
control of solid tunors. Background of the Invention 15 Uncontrolled cell
proliferation is the hallmark of cancer. Cancerous tunor - cells typically
have sonme form of dammge to the genes that directly or indirectly regulate
the cell-division cycle. Mich research has been expended in the study of
antip ro life rative agents. Wiile many agents have been identified having
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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.



"Al kenyl" means a straight-chain or branched aliphatic unsaturated
hydrocarbon having 1 to 15 carbon atons, preferably 1 to 10 caé hee2atbns,
nost preferably 1 to 6 carbon atons. 10 "Al koxy" neans an al kyl or al kenyl
group t hat WO 4#B4ched to the remai nder of the nol ecul e bgr/EROpgRSSs (€. . ,
RO, such as nethoxy, -ethoxy, etc.). "Aryl" nmeans an aromatic ring having 5
to 10 atons and consisting of 1 or 2 rings, which optionally may include
one or nore heteroatons that are the same or 15 different. For the purposes
of this definition, aryl includes heteroaryl. Preferred heteroatons
include nitrogen, sulfur, or oxygen, Defindion®r in any conbination, in
pl ace of one or nore of the carbons: ‘Exanples of aryl groups within this
definition are phenyl, pyridine, imdazole, pyrrole, triazole, furan,
pyrimi di ne. 20 ‘AGyuloadidksih, theralitwiry RARsSHATRAEVE thBlibivity deifltiongn! etely
saturated cyclic aliphatic hydrocarbon group containing3 to é’ at ons.
' Exanple§ of cycl oal kyl groups include cyclopropyl, cyclopentyl and

cycl ohexyl .. " Ef Fgebhwe 1 ' ; %}g{ﬁ : : conmpound of
Formula | 25 or a p a?‘%é%g:sitrga@?gﬁ%@c%er%ta Eeedgalff)ﬁ étt‘%@?%g?'%&%at .
si gni fi canfWwgracaran having bia 12 catbopratema/ prefarably dntost (didrben eftms ast of a
human t unor ' ' n tunor cell lines. "Hetero atonm neans an
at om sel ectpé Hrb(])yn:I E‘?F:%gﬂeaﬁ',é}gﬁ?fur and oxygen. 30 Hetero.atoms are
i ndependent |y sel ected and nmay replace one or nore carbon atons. 1 6 June
2004 01/ 44234 fo 5 " Het,er.ocycl e" an 3-. to 10-- menbered
non- .g\r/\oqromt ic, paprdF ﬁ% Flggag'{s]a%(:%ﬁgﬁlo(g@gie@y@%p 5’?3353 ﬂg%&@@ép%ﬁ rejpainget pht
contai ns athe saddcutmby beygendeat BID-, sFICs ﬁieﬂ%@)’éﬂ"@ﬂ? di@gl ude, morpholine,
pyrrolidine, piperidine, piperazine 5 "I C50" refers to the concentration of
a particular conpound according to the ‘

“Aryl” means an aromatic ring haying 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.



i nvention required to inhibit 50% of a specific measured activity. IC$0 can
be neasured, inter alia, as is described in Exanple 15, infr a6 hi200ower

al kyl " denotes a straight-chai.n or branched saturated aliphatic

hydrocar borwbayisags 1 to 6, preferably 1 to 4, carbon at onmpcysdiiasad KY!
groups may be substituted as specifically provided infra. In addition the
al kyl chain may include one or nore hetero atons in |lieu of one or nore
carbon atons. Typical |ower alkyl groups include methyl, ethyl, propyl,

i sopropyl, butyl, t- butyI 2-butyl, pentyl, hexyl, 15 and the I|iKke.

"Phar maceuti cal | ) O I j d-addition
salts or base-a 2&@%8&& gt t& éa} nn}tb% ﬁ%fgé#@%% 83&5@5{? eness and
properties 'otbmpl@éely satmpﬁe@bsdr@t:aﬂb@nrgnblap thatindniaite dtdeastdnbrhmtersuitdbmbl e~
non-toxic o r9an c 20 L ds or gani.c nor gani ¢ bases.

Sanpl e aci déggﬁnﬁg%kﬁgﬁ\% 'g& Qﬁ& gyrraci Q,etapqr}c& H%E?'BQHF’C aci ds such
- as hydroghloric acid, hydrobrom c acid, hydroiodic acid, sulfuric acid,
phosphoric acid q@d ni.tri.c aci fromagrganic acjds such

d
as acetic acid, e ‘aéh%CO%HFféy?ne g@?ﬁ‘rcluﬁétcﬁwﬁ’é’é'ﬂﬂﬁéﬁ?@'%‘iod he

succini c aﬁivdnh(m idouire @83 MhibB06 of& isBecifid fidaurse ébtlvftymﬁfso‘éaﬁ%'ed and the
i ke. Sanple base 25 addjtion salts include those derived from amoni um

pot assi um SE@&SHRCa HHer a"ﬁuﬁ% BraeseybethifoRramPiRyi® éiddes, such as for

exanpl e, tetranethylammoni um hydroxide. "Pharmaceuti cal |y acceptable,”
such as pharneceutically acceptable carrier, 30 excipient, etc., neans
phar. macé@ ogi cal | \-oues alsygeroiga @ %Il‘ﬂﬁhfaﬁlﬂﬂlram lyrancired sadumtedaliphaticsubj ect t o

Bt e o5 of ARG R 1EORE B pFeBUBY 349, B aknd 106, 404 MR BH o7
product of he scbstoteddiscpetificallyl m’omdwti iifra. ils aptiiomtteealki/\cdlainy mag depadd| e
and effectiyg, oPmore hetero atoms in lieu of one 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.



" Pol yet hyl ene glycol"™ or "PEG' groups represent st r--u'ctures of the general
formula "RO(OCH2CH2)" OH, where n is on average between 2 and14%56,2004-
preferably 15 to 150, with an average nol ecul ar wei.ght of 500 to 5000

Dal tons, arge@hgsfai n RO is carboxy or |ower alkyl, prefer | or "’
ethyl. 10 "Prodrug" refers to a conpound that may be convﬁé%ﬂéj%?r/ '

physi ol ogi cal conditions or by solvolysis to a pharnaceutical active
conpound. A prodrug may be inactive when adm nistered to a subject but is
converted in vivo to an active conpound. 15 "Substituted,” as in

substituted al ky that the substitution can occur at, one or nore
posi tions and, uhf‘%g@%@ﬂ‘é&& LR Liéé?'@%,m?ﬂ%ﬁ atrﬂ%tag’ﬂﬁ%lf"fotdt‘a‘@h?sa at each
subst i t ut i aonspdundetdotmule behibtrris phaanbenitiedy acuBptdite sRaertbees opti ons. 20
"Substituted am no" means an am no group, which is nono- or di-substituted
w th another group, preferably [ower alkyl (e.g. methyl, or ethyl).

- Detail ed Description of the Invention 25 Specifically, the invention
relates to substituted pyrroles having the fornula: I -4 16 June 2004 WO

01/ 44234 PCT/ EPODPYsEYiEegincol PERGArawrs reareseristuptuses of thalgeses t he

LPosk ro) TR HRQCHICHAON, (er® RS Bl egh e eGSRk .
sel ect ed f ridniot H, yvilbuan arags molepuldr weighleof H00 tNISO00Daltcarseand wherein R®
is carboxy or lower alkyl, preferably methyl or ethyl.
10
“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.
15

“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:




the sanme unless either R or R2is H in which case the other can be
different, or alternatively, Rl and R2 together represent Caé6I&eR804 S
selected fromthe group consisting of Hor nethyl; R4 is selected froma
group consived omg2aaf | ower al kyl., which nmay be optional |y sihsdphdids@d by one
or nore substituents selected fromthe group consisting O -CO2R5, -NR6R7,
15 pol yet hyl ene gl ycol, -OPO3R R2, hydroxy, al koxy, and aryl, al kenyl,

whi ch may be optionall ubstituted by one or nmpre . substituents sel ected

f ot HESGrRGPr -ﬁ@pe—vﬁ\{‘?@v Grceriabiresalts QREoregRiNg compPERds, WNRERIN; - ~OPO3R -+ -
R2, hydroxy, al koxy, and aryl, 20 cycloal kyl, which may be optionally
substituted by one or nore substituents selected fromthe group consisting
of -CO2R5, - NR6RYiS S%%qt%trﬁm‘@ﬁegrgw@@ms;lsﬁmsﬁaaﬁl,‘Rﬁyatm?@p@m{zoxy, and -
aryl. 25 hepgdeyshazt Whi @gﬂl hocl ughRgsN as a hetero atomthe N
optionally tﬁ%y be %ﬁbg?ﬁfﬁ?e ay$h§ﬁ%g§g%'and aryl which optionally may be
- substitdted by one or nore substituents selected fromthe group consisting

of -CO2R5 , hydp y ne. 30 glycol.,, QP03 ,_and | ower
iyl whi ch 1 sdt PRgLS 8 EiacRe] YEnIH® SRte et &t b Nioasn Nihepndare

subst i t ut edhesame; uredseithend 200 is R in whivel @stalbe biNchh ®edidsRnc @RS St i ng
of H, Na, ar, |ower, alkyl: and R7 are h independently selected fromH,
| ower al kylgltem%}ﬁ%gﬁ angr#gtpgg 5f?R7%’F‘§FS%f%e group-NR6R7 fornms a 5 or 6
menbered heterocyclic ring; and R8 is |lower al kyl, which optionally nay be

substituted with.a po] yethyl ene gl ycol. The conpounds of this invention
have, ant% prolif &t df F’?‘l@‘:ﬁ’@tfmﬂ‘tt@‘? gepeGonsisting ¢f 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;



they inhibit cell division in G/M phase of the cell cycle and are
generally referred to as "G/ M phase cell-cycle"” inhibitors. These
conmpounds are sol uble prodrugs of an active netabolite of an anticancer

t herapeutic agent within U S. Patent 5,057,614 (Davis et al.), and are

t hus suitable for continuous infusion delivery. The present invention is
further directed to pharmaceutical conpositions conprising a
pharmaceutical effective amount of any one or nore of the aboves6 Jdes@ooded
conpounds and a pharmaceutical acceptable carrier or excipient. The present
invention is further directed to the use of any one or nore of the

above- descri bed cRMsossiested dront thee groepacosistingast Hyada canewesalkek t he
treatment of cell proliferative disorders, particular cancer, e. g. solid
tunors, breast, colon, or lung cancer. The present invention is also
directed to a neth® ' | ' F fbafedy|

colon tunors, by gd%?%??f%%?%%hpgd Itﬁgﬂyggﬁ#ﬁﬁ%ﬂﬂpﬂﬁh%ggy5@5%3%Eﬁ§ﬁg?gpy
an ef f ect i veoraaitarnatively,ahe gngup:hiR°& fomnsralSeon 6 avaibereittete picyclitadmy tancal
acceptable salts. 6 16 June 2004 WD 01/ 44234 PCT/ EP00112559 In a preferred
enbodi nent of the conpounds of fornula |; R s--CHR3000R4. Mbost preferably
R3 is H and R4 i sR? pweiverblkyl w | ' b i

glycol. 5 In another prefe%?éd!gﬁ%ggﬁﬂgﬁ?qﬁgy?Egﬂﬁﬁﬁ%@ﬁﬁggﬁg#ﬂ?%@ﬁmﬁgel, R
is -COR4. MyeOlpreferably, R4 is selected fromthe group consisting of

het erocycl e and | ower al kyl, nost preferably |ower alkyl that is
substituted with -NR6R7 . In another preferred enbodi nent of the conpounds
of formula 1, theThecowbpahdybbres Bvigatidn Rase antiplolifsthive BEMGY! sdcificMy

about 750 to about, 5000 Daltons nost preferably about 2000 | tons.
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.



The follow ng are exanples of preferred conmpounds of formula I: 15

3-[ 2- (2--Met hoxy- et hoxy) - et hoxy] - propi oni ¢ aci d 3-[4-(1- met hyl 16 GmBi2b00- 1H-
i ndaol - 3-yl ) -2, 5-di oxo-2, 5-di hydro-1 H pyrrol-3-yl]-indol-1-ylmethyl ester;
O[2-[[2, 5-wWbhyspes 3-[4-(1-nmethyl-6-nitro-1 ' -

H-i ndol - 3-yl ) - 2, 5- di oxo- 2, 5- di hydr o- PCTIEPOQ/25S9
pyrrol-3-yl]-indol-1-yl]methoxycarbonyl]ethyl]-O -nethyl polyethylene

gl ycol 2000; 2, 3-D methoxy-benzoic acid 3-[4-(1-nmethyl-6-nitro-1

H-i ndot --3 yl) -2 B alpelerrabempadimantofthetcdmpaunds|of erpidla 1, it s -CHRAGRORY) -

eot o %50 PRI AR S H B RO ot %Lkﬁvbét 5y Bed wsf%%ﬂremvmyl
ester hydroglylcorlde 3-(1 HIndol-3-yl)-4-(1 - rrethyl 6-nitro-1
H-i ndol - 3-yl) - 1- oct adec- 9- enoyi - pyrrol e- 2, 5-di one; 25

(3-[4-(1-Methyl-6-nitro-1Hindol - 3-yl) -2, 5-di oxo- 2, 5-di hydro- 1H pyrrol - 3-yl

- ]- indol s1-yl}- php@nahmumemned erﬁoddhmeﬁz:@rtmécénmoun@l@bf%rmu)a|4ﬂ(|s —-COR*,
-methyl-6-nitro-1 Hin (); pyrrol e-2 dione; Trifluoro-acetic acid
3-(1 -net hyMCHerH’ir?fP@biV’%- 'Sr]a%ﬁﬁ tﬁdmm H’letQF9PB|CBB$'P@FQ1@D@9E,Q9N@8®HC’) ower

H-i ndol - 3- yhlkypyﬁcséiIp?efaraétydb@aﬁalkmnér.e%ubézrrmé@mﬁ{¥NHﬂRH' ndol - 3-yl)-4- (1
-methyl-6-nitfo-1 Hindol-"3-yl)-pyrrole-2,5- dione hydrochloride; 7 16 June

2004 WO 01/44234 PCT/ EPOQ) 12559 Acetic. acid 3- [4-(1-methyl-6-nitro-1

Hindol -3-yl)- 2ypagig rgfe$reﬁ e@ﬁﬂ?&cﬁ %nﬁ')f tﬂ¥rc @Ipoﬁnéﬁ l)&fo?ﬁiu?xla lltﬁ'el et hyl

ester; Pentanedi ol C ac MONO-
H-i ndol -13 ypply@;mfmeogam has adndigduler Weighpyfr fromn-a®oyt 750 tmﬂbeLmSﬂommoln}s

ester; {3-[4-(1-methyl-6-nitro-1
i ol ~ ?’3‘%55&%%5’0 gb@oﬁ%c}ér}%sll H-pyrrol -3-yi]-indol - 1-yl } - et hyl
ester; and 3-Di et hyl am norrethyl ben20|c acid 71-{3-[4-(1-nethyl-6-nitro-1

Hindol-3-yl) - ypg 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; |



2, 5-di oxo-2, 5-di hydro-1 H-pyrrol-3-yl]-indol-1-yl}-ethyl .ester
hydrochl oride. 10 The conpounds di sclosed herein and covered hyJiReogpove
formul ae may exhibit tautomerismor structural isonmerism It is intended

that the i aefisd enconpasses any tautoneric or structur gLy C '
of these conpounds, or mxtures of such fornms, and is not If%?gg to any

one tautoneric or structural isoneric formutilized vm'thin't_hga formul ae
drawn above. 1s Synthesis of Conpounds Accprdi ng to the Invention The
conpounds of th é«Gieﬁv--td'%Eﬂ'ﬁ'am%wl'-@émgaﬂéﬂlﬂdpl-ﬁ*y@g@,ﬁsdiex&mggdém?ﬁ@-t ] 2r t2 A
Sui tabl e pr 88T B | zi.ng these conpounds are provi _ _
exanpl es. péﬁ@?%ﬁ@fﬁ%‘hﬁ!@%ﬁﬂpﬁ’ﬁ%& may -be prepared.as set forth in claim
18. More specif iP@alVfaf!esdi@iOHpiduﬂdm@-[‘f-@f-mﬂéf@fl-ﬁ-niltorﬂam”li)r‘fdb!B-y‘ﬂ)-%b(ieib%?g ’psér o
- PO3R R2, i | C and R2 ar s described above, nay
as i ndi cat.ﬁ%{dﬁo'qg@ﬁé’ﬁ‘ﬂ'ﬁ“b@%ﬁ'@@e&ﬁ?sﬁ"Jun_e 2004 WD 01/ 44234 Schene, |
-~ PCH/ EPQE 12559 @@3-Bimetholy-behzéik 2o 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}-ethy! ester; and

3-Diethylaminomethyl-benzoic acid 1-{3-[4-(1-methyi-6-nitro-1 H-indol-3-yl)-

2,5-dioxo-2,5-dihydro-1H-pyrrol-3-ylJ-indol-1-yi}-ethyl ester hydrochloride.

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



N N OOH3 As indicated in schene I, 3-(1 -

Hindol -3-yl)-4-(1-methyl -6-nitro-1Hindol -3-yl)- pyrrol e-2, 516 0hir@r2604 1) ,
(prepared as described in copending USSN 09/ 268, 887, the relevant portions
of which angolygigsy i ncorporated by reference), was treat %ﬁh‘oﬂnﬁsss’ :
suitably protected chi orophosphonate in the presence of a strong base, such
as io lithiumbis(trinethylsilyl)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 as benzyl. Renoval of the prot%&hinq_ groups nmay be achi eved by any of
t he standard nmethods known to those<Skrt 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 and, pal | adi um on
carbon as a catakystﬂ Coppound 3 can then be converteg toﬂitﬁjsalt 4, such
~as a nonosodi umS3 ,‘ogpstandard met hods al so known " T% tIf6Se skilled in
the art. 9 16_J FEF

in which R-sj y pe prepared maccq
5 Schene 11 O N '
N N o
H |
CH,
1
,
H
OxerN 20
o
4
\ N’
T e
o=R~0oR,
OR, 4

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.



05 Typically, 3-(1 Hindol-3-yl)-4-(1-nethyl-6-nitro-1
- Hindol-3-yl)-pyrrol e-2,5-dione (conpound 1, prepared as desdsijagc0apove
in Scheme I) is deprotonated in a io aprotic solvent such as THE at -60C

usi ng-a st memgiidaase such as lithium bis(trimethylsiliyl)ap 0,]};@9
resulting anion is then treated wwth a known acid chloride or an acid
chl oride prepared by known nethods. Alternatively, conmpound |I may be

coupled to a known carboxylic acid, or a carboxylic acid prepared by known
met hods, using standard am de bond formation procedures, such as 15

di i sopropy[carb LA, R4 contains sui tably
protected car bo?‘?ﬂng}{g@roxyar"@%i %@*JE‘?S a%ﬁ% ‘E?ﬁﬁnﬁ‘% er&{?p%'@afurther
nmodi fied bgcooeding tmgcehdree Prieiaet i ve group by known nethods, and then '
optionally nodifying the resulting carboxyl, hydroxy, or anmno group to
the desired am de or ester by nethods known to those skilled in the art.

20 Conpaunds of the general formul a | Scmerdd ith R signifies -CHR3000R4, can
be prepared according to schene |11 below. 25 -10 1 6 June 2004 WO 01/ 44234
PCT/ EPOO/ 12559 Schene 111 O-~"-R4 5 As indicated in Scheme Il above, the
hydroxy al kyl derivative 6 is esterified using known prpcedures. Typically,
conmpound 6 is treaf wid h a known carboxylic aci dg a boxylic acid
prepared by known in a solvent such as nethyl epe chloride in the

presence of ani np@yri di ne for
e

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
‘CdmmmwsdﬂmgawmﬁdmmaHnwmdﬂqQgﬁms
-CHR*0COR®, can be prepared according to scheme |1l below.

-10 -



hour's at rdomterrperature. Al ternatively, the hyd'ro_x'y I nternmedi ate 6 may be
treated-io with a known acid chloride or an acid chloride prepahed2004m
known nethods. Alternatively, the hydroxy internediate 6 may be treated

W th a knowpo gfisss anhydride or an acid anhydride prepare wn
met hods. To prepare conpound 7 wherein R4 contains a het e?’é{#%wa{&?@ ring,
the 15 heteroatom such as N, may be further nodified by reaction with an

al kyl iodide, such as -CH3l, in a solvent such as .acetonitrile.
Al ternatively conpound 7 where in R4 contains a suitably protected
carboxyl, hydroxyal kyl, am no or nonoal

| am no, may be. further nodified
by renmoving the 20 . protecting group b é?ﬁfﬂﬁ?'rret hods, and then optionally
modi fying the resulting carboxyl, hydroxy, or amino group to the desired
am de or ester by nethods known to those skilled in the art. 16 June 2004.
WO 01/ 44234 PCT/ EPOO[Ij12559 The starting material 6 in., R3 signifies H,
can be prepared, ¥ described in US pat appl 5837 ( Conmpound
1), the rel eyant peed(i ons,_of vvhi'gh are herein4 ref g4 ence.

5 Starting ' haf el R3ss5ignifieg net d prsuant
to Scheme I{ DElow. S Vg 10 "OH 13 9 O N
N N o N N o}
R*” TOH 6 R j\ 7
o7 R*
) 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. proteétiﬁg group by known methods, and then optionally modifying the resulting
- carboxyl, hydroxy, or amino group to the desired amide or ester by methods known

o those skilled in the art.

-11 -



t O Conpound 8 is comercially available (for exanple fromAldrich).
Conmpounds of the general formula I in which R signifies -CHR30®D2R2004and
15 in which R3 and R4 are as descri bed above, may be prepared pursuant to
schene V |wahoiMga234l2 16 June 2004 WO 01/ 44234 6 14 PCT/ EP é?zssr’s
Typically, the hydroxy al kyl derivative 6 is treated with a knowi
chloroformate or a chlorofornmate prepared using known procedures, in a
sol vent such as _dichl oronet hane at tenperatures of -78 to 20, in the
presence of di mdtestadingTBaiprial waetain &F signifiesttd, cheche prbparedalsatas 14. 10

Conmpounds f } i { gl fi.es - CHR3000NHR4, and
in which R?eanﬂs?gﬁgrg?éfst aggg%%/?%éégbgg@lg?&ﬁ@ﬁ%gﬂéF%ﬁ%ﬁ%@'oﬁqﬁr‘g‘i%ch o]
scheme VI edwreinin®@rperatedbyudienepcel 6 15 Typical |y, hydroxynet hyl .
internediate 6 is deprotonated using a strong base 20 such as |ithium
bis(trinmethylsilyl)am de in a solvent such as THE at 0 C. The ani on
~ generated i s theStattinganatriahé whercim M2 siplficshettiyt ihay be prepared pursuant to

bi s(p-nitro@f}%r%lij rbonate, followed by a known am ne or an am ne
prepar ed ust % el8?‘“’ocedur es. -13 16 June 2004, :

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.

-i2-



WO 01/ 44234 PCT/ EPOQ/ 12559 Aci di ¢ corfpounds-of -formul a-1 --may be converted
into a pharmaceutically, acceptable salt by treatnent with alshineabde base
by processes.. known to those . skilled in the art. Suitable salts are those
derived notwgmpkMsbs om i norgani c bases, for exanple, sodi yp; ,ﬁ@ 4 um or
calciumsalts, but also from organic bases such as 5. ethylenediam ne
nonoet hanol am ne or di et hanol am ne. The conversion of a basic conpound of
formula | into a pharnaceutically acceptable salt can be carried out by
treatnent with a suitable acid in-a kiSshemeaiWher. Suitable salts are those - -
derived not only fromingrganic acids, for exanple, hydrochlorides, '
hydr obr om des, phosphg N osul phates, but also from or dgani g acids, for
exanpl e, acetates, to q.ifates, fumarates, tartrates,” Tal § -
met hanesul phonat g2 34l phonat es. Conpgsiti o ormulations In
an al ternatie ehbodi ng dsent _i nver@dj on

“phar maceut i cafilco 60 srrrg* Iezi%;+ Oke eerpound -
a pharmaceutigally a cept&b o alt thereof. @ese phhr maceut cal

conpositions can be admnistered orally, for exanple, in g, R,
tablets, coated tablets, dragees, hard or soft gelatin capsul es, 520

sol utions, enul sions of suspensi ons. They can al so be adm ni st ered
rectally, for exanple? in the formof suppositories. |@4particular,
however, the compounds of the present invention are suitable for
parenteral adm nistration, for exanple, in the form of injection

sol uti ons. 25 : ancamaﬁn@amrbkﬁalkywmm% s@&eafedt\nm BRSS! thh'ldwf%%hfén

conpri sing s of formula 1, Ero rugs of such conpounds
salts ther ec?l" majg RieParad g known ﬁﬁ?ﬁﬁ*@ﬂfeﬁhm ausglvenbswhiaﬁ the art,

e.g. by ”Ea@ﬁclﬂéroﬁ@?N@fé athBﬁ‘l erdilinss g, -?8‘?@%%14{243 E'gese‘iil'cé%‘?l vi ng,

granul ati ng, _enul si fyi ng, rappi ng, dragee- I"yophi |'i zi ng
processes. ﬂ'@§@ylﬁﬁﬁﬂﬁ%&ﬂq o Oﬂﬂtﬁaﬁ%ﬁlfedﬁ@fb,@m’ieé%o fornulated with
therapeutically inert, inorganic or organic carriers. Lactose, corn

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 O

N
l -7 . | /l\ i- I
© Ry” “OH o /Lo N
. . 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-



starch or derivatives thereof, talc, steric acid or its salts can be used
as such carriers -14 16 June 2004 WO 01/ 44234 PCTI EPOQ 12559 fleofune2bdset s;
coated, tablets, dragees,and hard gelatin capsules: Suitable carriers for
soft gel at iyho %I es include vegetable oils, waxes and fats endi ng on
the nature of e active substance, no carriers are gener Pg%f tMred in
the case of soft gelatin capsules. Suitable carriers for the manuf act ur e
of solutions and syrups are s water, polyols, saccharose, invert sugar and

gl ucose. Sui tabl Acmcrmrﬁpmr‘fdsroﬂfdmmﬁélﬁﬁ R rvaked intdaqsHhndice s,
hol i pi ds and sur f act antas chta fW

gl ycerine, ve aﬁl S
carriers foPCEeRIBRE; Vetéeé;m@” ‘H’t"b?éf-"t%?le@éﬁﬁbﬁ@(ﬂo@ﬁﬂsgs knawado thases and
sem -1 i qui-d sRillbd i the &k §¢H&bﬂﬁ‘§é¥%@%é@ﬁer%@9ﬁﬁ %W%?ﬁ&g%ﬁ%@%@t@} n.

preserving agents, solubiliZing agents, stabillzin
agents, emuE¥AMpleh§oaaRPeiassuiRtet ealeiia sajisnbie alswirom organigdmsss stttaasr i ng

- agents, sal einfdiedi@hiflohbanadBiic: %r%s&aﬂasm"%”frgg%m&é}g‘,})hgg@%%%S or

anti oxi dants. ‘They can al so contain ot erapeut |
subst ances, cPRwPUH effasaylat litoleea pharmaceuticedly edteptublecddiieran Hdcarkian oubpye

formula I. t.|. the co t he present

i nvention arlag usei Wa@?a@: gggtﬁg%{lggp RS oY g?g%éailtsﬁr%f"f) erderived
di sorders, inpt miyfnocruimrgan‘m zaJd:ldglfo:aéxanaﬂedﬁﬁi@cﬁdﬂdﬁrﬁjes'rh?ér%b?d?ﬁ'ﬁ@h'nds and
formul ati on tal in ai.d co ds are ar.ticul ar -useful in the
t r eat ment oﬁh§§[ﬂla?%$ g’@& t?ﬁ%@%ﬁ’gm"gBm“égaC'@%rf%%ﬁmP‘é acqiplesst and
col on tucmrmtra/t\est, hﬁnameg, tarirhtes, Afaletéd, RethaMISMipiRinateLomound in
accoﬁdance I LP?‘ F i nvention neans an am)unt of conpound that is
effective t 'b‘?'be\fé' On3i%Sevi ate or aneliorate synptons of di sease or

prol ong the survival of the subject being treated. Determ nation of a

therapeutically effective amount is within the skill in the art.
Compositions/Formulations

jl"‘

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 -



The therapeutically effective anount or dosage of a conpound according to
30 this invention can vary within wwde limts and will be adj ustwd 200t he
i ndi vidual requirements in each particular case. in general, in the case of
oral or pa -15 16 June . 2004. WO 01/ 44234 PCT/ EP

adm ni st ra%@%’adult humans wei ghi ng approxi mately 70 ’EB"“Ha?ny dosage-
of about 10 ng to about 10,000 ng, preferably from about 200;ng to about
1,000 ng, - should be appropriate, although the upper limt nay be exceeded

when i ndi cabethbletSevated tajoleﬂ@&&E@e@éﬁcbl&a@@élﬁtlnsdﬁsalésaStﬁtaﬁb@rﬁerﬁ%ﬁ or
in divided dqitfsQé? or for 5 arenterag n| strati gi ven as

el
conti nuous § Ca%?d pelude ypgetg H@x‘?ﬁ a‘i“ﬁ%t%r Q@Bﬁ'ﬂa/ IPHPBARS on may

be synt hesizR0reA6IGRE Aiige SulbsfaeNnbd %ﬁme‘!rél aﬁes?erﬁau&lh; iRRuird rn tﬁé%&eé of scS#E'e
general schenes, provided above. The to owi ng exanp I'l'Tustrat

preferred rediaBycansiess SHitwbl %ﬁ‘fﬁgfstfﬁé”@dﬁﬁﬁlﬂﬁ@@F%%Isomfmfmﬂfdtsym are t he

" present 4 ny h t C
A B S B e L A o

H pyrrol - 3- @fp]watﬁd@nicqholsy paolsy blyesing, Vggetabmtsephmsnmmpmds and surfactants

1-et hyl - 3-( 0 Al drich, 77

ro. 0, 40" o nEE LR S INbNEE BRORIE Uindlcped el A (55 m

0. 45 mol ) d$emi-lRuid polspis22C. To this was added 3-(1- hydroxynethyl -

Hindol -3-yl)-4-(1-methyl-6-nitro-1 Hindol-3-yl)-pyrrole-2,5 20 di one(llO

ng, 0.26 mmol) (prepared below). The m xture was stirred for 20 min and to

t hi s, wag added ZFi(emetﬁmwhc@ bﬁ?ga}atﬁiriswsyﬂaiw Eritani gressiiig EGARs,

209542- 49- 43%%@[1 . Stirri E'% was conti nued. at 22C for 4 ,hr.

Al sol vent 2‘%@5@%?%{%6“ Hgtaﬁﬁnﬁr WELIEE 3eR8tS EMUITIYIAR0ests.i ca gel

chr omaéogr a@;tre/e4 té@intglr?‘g@n?@olfﬂﬁg Qéeéﬁts favofmBRIgBAKY sRRX VA RIghRX WerfdkigPi on

¢ acl . [pre(ssurgebu ers, corgtlnrg%gents 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 parénteral

-15-



25 indol - 3-yl) -2, 5-di oxo- 2, 5-di hydro- 1H pyrrol - 3 yI]-| ndoI -1 -yl met hyl

ester. (Yield 80 % 3-(1 -hydroxynethyl-1 16 June 2004,
Hindol -3-yl)-4-(1-methyl -6-nitro-1 Hindol-3-yl)-pyrrole-2,5- dione was

pr epar ed as‘v&ﬁscriged i n USSN 09/ 268, 887 (Conpound I1), the rel evant :
portions of re herein |ncorporat ed by reference. SG’QTFG'“%’S%ne 2004
WD 01/ 44234 PGT/ EPO0/ 12559 Exanple "2:

O[2-[[2,5, ~di hydro-3-[4-(1-nethyl -6-nitro4H=Il ndol =3= =yi ') =2; 6-di oxo-

2, 5-di hydr Oaﬁh‘ﬁrﬁﬁl'at%hﬁb]a‘dbﬂﬂghaﬁs)ﬂ\}d@ﬁﬁgﬁépﬁaﬁgﬁ}gj@%@y%]d'g%domehofl ]

nethylpolyethy ene gl ycol 2000
H— i ndol - 3- yRbout-\01mgde eppusl 08¢ ;g1 preferady framyabout 06 mg-to ghdist d LOﬂ@e‘nQZOO

ng, 0.5-mo
di chl or onet %%n@g\%g%%r gdﬁg) rgﬁe %8{}%@,&% Tl e\f Qﬁlggggp%(%g%&%h?nfrbq'?%ﬁgd by
O ( |2) E:ar boXhedaily foggeneariiye aqic::[hrysietefl aIna sgilgie:ddaséhﬁﬂia di'ﬁddcti ﬁbﬁi;esr |odﬁ:|>r( 0. I6
© o prep ods f.rom nonoz=net hyl, pol yet hyl ene gl yco
2000 pro anﬁ%%%&%r?%éx%ﬁ%?%ﬁgngg % rgl\’/%&aﬁ:?'?tf%@”ﬁt'nftug@ﬁ]tenperature for 3
hours, and the sol vent was evaporat ed. The residue was purified by silica
gel flash chromat ography to yield 1 of
O-[2-[[2, 5-di hydro- 3- [ 4- (1- net hyl - ﬂ@w
H-indol - 3-yl) -2, 5h@b@ﬁﬂ?o@n§‘aél‘lth¥@f&ent mventionm ébe synthes:zed accor?m
pyrrol - 3- yl}( i ndol met hoxycar bonyl ] e | pol yethyle % | ycol

2000. (Yie %@%Ghnmeﬁzx%brﬁbl@ for exaniple. tth@ ggaﬁ&al gﬁb@aaapeo\@@ed abavearifice 2

he.fol |y
g f@ ‘(’1 mﬁf}l o i rﬂﬁ’rﬂo es #Ekka dtgrpf?%’r_%h%ﬁm ofld fc?r% E{%ﬁﬁdﬁtﬁﬁ% %iﬁé?.ln‘&saa‘ﬁ'

H-pyrrol - 3- Sﬂﬂjl‘luiaileﬁﬁoltfyﬂ msWun\eesttlem b) 3- Di et hyl ani nonet hyl - benzoi ¢
acid 3-[4-(1-methyl-6-nitro-1 Hindol - 3-y| )- 2,5-dioxo-2,5-di hydro-1
H pyrrol -3-yl]-indol-1-yl methyl ester hydrochl ori de.
Example 1: 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-ylmethyl ester
15 _ -

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 %)

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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25 Exanple 4: 3-(1 HIndol-3-yl)-4-(1-nmethyl-6-nitro-1

H-i ndol - 3-yl ) -1-oct adec- 9- enoyl - pyrrol e-2,5-di one 30 A sol ut i®hmeR0® (1

H-indol-3 yl)-4-(1-methyl -6-nitro-1 H- i ndol - 3- yl )-pyrrol e-2,5-dione (250
ng, 0.65 epared as described in USSN 091268,887, was dissolved in

THE (15 m) éﬁﬂﬂgjol ed to -60C. To this solution was adde(f GHERRYm®

bis(trimethylsilyl)amde (0.7 nmmol, 0.7 m, 1.0 Min THF), followed by

ol eyl chloride (Al drich).(0.300 g, 1.0 nmol) in THE.(5 ml). The resulting

m xture waseﬁm &g: e[, aii.ﬁparolsina-(wléthwbwa Mg eRgh A sdignd the
crude _materzg difgareUpSTiaLyI |-V -ylietifoxydath TR gﬂ ai-aphy. The

resul ting Nl@ﬁ leh@RAYESISHoaSI Ng silica ge 1.6 June 2004. WO
01/ 44234 PCTI 1255 chrorrat ography using a gradl_ent of ethyl acetate

and hexane: -This gave 310;3 -(1 HIndol -3-yl)-4(1-nmethyl -6-nitro-:1
H-i ndoi -B- chy amwmu@oﬂ-@ -l 9*yrp@/thvlo1 H-irpd o-3-ylj- i e-mgthyies-oitrpet Hgndol-Bxdapl e

' I

ﬁyrigl [4 ( ?-({/He}(égﬂins%?o%ﬁ@h%{g %E%S'%g s%e(é?ﬁon %}?S{? %iﬁﬁ”}pléﬁ)
H i ndol - 3 ylh)dldal(m}meihhyé was raidﬂedal~?8‘!01dodzthf8]amu)e (6 norhel fallobredibyr®-(£210
I MY IR O N
bi s(tri met hyy sidndbydmetteods ¥rdm fﬁﬁﬁo;—métrﬁi [ﬁd)lyetl?u En@%ycbl 8od¢ p fbf'ﬁhﬁ}: acip), this

dded i b I chioro hate 6 mol) in
ThE (5 41) . ThSottBn A BRtiR: feam feBowi By B0 A of ¢ he

sol.ution reggdrftated0Ghe lbbi%luéQ\lrdet ;mmem SRRl flagh &r%ﬁ{ate@ﬂpﬁ% td %]Hep into

ethyl acetate/ hexane (1:4 organi cs were washed dried

and” evapor a@8Pf Gl [[?ésﬂ‘ﬂti‘éfov%t&‘ Huﬂemﬁé'n"é@rd Hiagak3ybed., 51$!Q¥002)ﬁ'[§’dn@m-
ducts b KcjefqiateacTy
hcetatel hei&)ﬁgﬂl; 2*/”3%5’&35’”150 SFeAHAHALIRAmAnAHbGRI Rnethi6l 2000
ie Yo
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 separated using silica gel
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i ndol - 3-yl) - 2, 5-di oxo- 2, 5-di hydro-1 Hpyrrol -3-yl]-indoi-I-yl}-phosphonic
acid di benzyl ester. (Yield 43 9%. 20 b) A solution of 16 June 2004,
(3-[4-(1-methyl-6-nitro-1 H-iﬂdol h3 yl)-2, g gl gxo-ZI 5é2{2¥drgb 0 08

- 1H pyrrol nlz:ﬂido"l' I osphoni ¢ aci I benzy , 0.

; Fgl (fro%va‘éilep a) abo¥e§ Pn a mxture of THE/ et hanol (?%@%#9 was
treated with 10% Pd/C (75 ng) and, 1, 4-cycl ohexadi ene (0.5 m) and warned
to 35-40C for 2 hr. The 25 reaction was cool ed, fil teredﬁ‘through celi iteI ﬁgd

rat-ed yi-el.
20 g of (3"“{°ﬁf"”@§§“§@“§%f’dfﬁ%‘e*’f%ﬁ%*?ﬁ?@ief%@af"?“%%"‘%f s iy geD. 1
H pyr r ol - 3- X TH1IRERIR-YI)-¢1(§ -rpathy fhpitioct Hdndpl- SyHj-elogtadss99-eBoyl-ploks2 bune
2004 WO 01/616?,3 ﬁf’g} / 12559 Exanpl e -6:"31=Acetyl -I_. Hir
dol - 3-y1) =4. (1- mgsthyl itro-1 H1hdol =3=yi)-pyrrole=" 2,5-dione A
solution of 3- (1 H-|ndol 3-yl)-4-(1-methyl-6-nitro-1

. I ndol 5 0,1 red as .
gl_elsgr?bed |yE9( - % y?s ”?‘h’f? nyﬂ?lfs gﬂoérg‘(ad%%ﬂ%- 111)‘ this
sol ution vvasade '?h?r%'f’ 'gllyl)am_de(OS mml 0.5 mM, 3.8

eq, 1.0 Min THF, foI I owed by excess acetyl chloride (0.1 m). The

resul ting sajl uti onAwiutishiot BedHURYOIL3-Y (tﬁ'ﬁéﬁ‘fyﬁélﬁ tfo- ﬁFﬁFﬁBSF’S rro
y V3 % g| ve

reaction va t ed fied silica gel c romato

33 ngy of \ga?? ‘g%"to% ﬁgg Fﬁ‘d‘?ﬁ Pieparpd s degetipsgd indJBBNr 59 f68 I887 in

H | nflol 13- YTHIF pY50 ml)earia &:omoo%oe7o$dg%dh||§§of@|o %’E&ﬁfﬁumm

uor:oy acet i -6-nitro-1 -- - am Lt :

(pi peri di ngb ﬁa&ﬁ?%wﬂ a"g'liﬁ hﬁdFmQLﬂL\’] ;}by’:? pereld, M-!d;'l:bﬂ%) Mthmiﬁ}%&d@é%s

of N-(tert-dms vembegms ndth REALI5 883 &?ﬁ TR &

added to a solrgztyl on o ﬁ I-I-Rgngo‘]s@% ‘?6@1 é %Hﬁ g 'g‘i é ) ]

H-i ndol - 3- yQOleng 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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pyrrol e-2,5-di one (prepared as described in USSN 09/ 268, 887 (Conpound 1),
the relevant portions of which are herein incorporated by refiéeieeaceds in
THE 1.3 equival ents each of diisopropyl carbodiimde and
I\I—Hydroxyb&,gznw'?géol e were 20 added. This solution was stirred at RT for
6.5 hrs. A'sna mount of Cesium carbonate and 0.5 m DNVEEEYE258ded. The:
reaction was stirred for 20 mn. The reaction mxture was then dil uted
with CH2Cl 2 and washed with saturated NHACl and wafer. The product was

puri f i ed bExkaab 6 BLAASOYARtHAokYiypE 4 RAMthyiTENitrs SHUldIIB- ARGy Hets.
an ne was @IHgRINE iﬁ Cl-lg% 2 and trgg)t eé,withy25 tri?ﬁﬁdc?g%eﬁﬁyg??% at
RT for 1 hr. The solvent was evaporated-and the. residue was purified by
HPLC yielding trifluoro-acetic acid;, 3-(l-nethyl-6-nitro-1 ‘
H- i ndol - 3- W alytigni of 3-61 héndalBnd-4( taetayiyg-pitre-1H-indol-3-yl)-pyrrole-2,5-dione

H i ndol =3- yi{ - ' o, - 3:

D onde: P51 TR RrolR bE 08 o HeRefibad M USSKATBIR Bar i TE (20 gy

pyrr ol e- 2, Bndicontedtpd7othl o thiesaluben eqeiadded ﬂithi;ummis(trimethylsi!yl)afmide (0.5 :

N-(tert-b Lyeine.(Bachem CAL and 1 equival (1 H I

ol <o yr) TERSEIRN A8 By FI i TR Rllby S0 hy Bags Skt S @l TRa s o

?‘SH F- 1519 %6 Jee_;mmlgzﬁﬂaﬁmxah éfﬁ#é’d%N_ hégﬁ?&ﬁ'é Ei?ﬁ@értéﬁﬁé%altcf‘-@bogs‘)c.mﬂ@réﬁdﬁ&@'w&d in
. . equl va n eacn.o ro enzotri azol e n

i 1 sopr opy PYEPTER A BUUEL RO AT OEREY o e 35400 P &1 PERYS s

A smal Iy aﬁwmaopﬁ-y@as(umeqmiacmﬁéﬂHainaol%l)wfqeaﬁl,éaﬂonéﬁhmétafa@%9.“ was

stirkred for 30 mn. The reaction mxture was diluted with ethyl acetate
and ether, washed with 5 water and dried over sodium sulfate. The resulting

ﬁ;i[htjg:ﬂ%l X8 lBWWrﬁﬁﬁgﬂ%@egeﬁ%g $l(1 neth l-sénégoqH-;/:F?%:l-egyg-%nai one. vas
- - - T Ilﬁl -1 - 1 - - _- - - - y -

purified o% a Prep TLCrpI aglz. (Yl elﬁ )Egg}(? hﬁle’ B -n%r ot ect ed product was
di ssolved in THE and 12N HCI was added dropwi se. The reaction was stirred

at RT or 125 aggvalghts ofddllendutaysabonyipipaidie-4rcddoxglicacid fhacterNCAnd
e ndor < 3 ¥y atk o RoRibRI a1 AaRAS- o) 4. (1 L ATREFHS-1 Findol-3-y-
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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I ndol -3-yl)-pyrrole-2,5-dione. (Yield 95% . Exanple 9: Acetic acid
3-[4-(I-nethyl-6-nitro-1Hindol -3-yl)-2,5-di oxo-2,5- di hydro- 16 June 2004

H pyrrol -3-yl]-indol -1-yl methyl ester 15 A slurry of. 3-(1 -hydroxynethyl-1
H i ndol -3-%-4- l-nmethyl-6-nitro-1 Hindol-3-yl)- pyrrole-2,5-dione (120
ng, 0.288 PY44239r epared as described in USSN - 091268, 88 PQRERH®ASH | 1))
in 3 nL of acetic anhydride (Al drich) was stirred at. room tenperature for
19 hours, and at 100 O C for 2.5 hours. The resulti.ng solution was 20

| ed, dil ' ; : . ' Ff .QAc. . The, Et OAc |
nashed v houcy SelegitRNEd nPEe A GNERCH o G Py St tend B
The resi dudliiseproppicaitiddiohide weteadderhamhtieae e acipdry twasii.sﬂae&f@%:hﬂ%emméllto |
77.1 - d 3-[4-(1:net -6-n| tro- . .
4 ndot - 3. gyt BF Siesfim 850 i DMI e adieth. 11 feastion wes.siraieg a0
ester { 3( E(i4$hid. %i@.refaﬁor&mnmleeu_ e Ff@diéﬁ'em\@th[%ihgiage@ag@a @&nd eztheSr, \éqaﬁh%d Witl'i
- mono-{3-[4-(1-methyl-6-nitro-1Hipndol -3-yl)-2, 5- di'oxo-2, 5-di r o-
H pyr r of- 3-%%?5 ?’ﬁ%éf '@(f-owrrﬁﬁq‘wp }sqggttee}l'ﬁg¥%%ﬂtmg %TﬁNd?UtﬁowaIWéﬂrnet hyl - 1
H i ndol - 3- WnindadstylmaMmd ol-8-yN4L @=rhettnyi-BHhro-3 HinboRE- ng)'rRJi —2%—@6?& Wé‘:lﬁ( 103
Exa%ﬁl ? glutary

ng, 0.248 rrrmlé f%pre‘par ed_as describéd above iIn
anhydri de @yifigd g a GrepoB-Grplate. iald &3%). HreiBQG-eratgtiadipredyad ves i | .

0. 924 mol )id .1 UX r ] FSe s tion
was =20 16 R T AONITS R e ot The Ferb R M R # o
washed wi t o2 Bran Fig reagtion wasionaentratet eiden 8 istreanyoidi amd puliffeattsy  and

evappr aj,ed. ' s if flash . chropat ogr s

Et OAc/ gltget (;{n%m?’otagéﬁf\?g&g% gx{ Ser{ﬁaaﬁe I()Til-gﬁgi&l § rlr)o%'g]i (rgetﬁf')l%/ Eﬁro-ﬂ—?—
- met hyl - 6- indal-S-yi)-pyiroleed, 53ligrie) - (Xidld @5680- 2, 5- di hydro- 1

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

- Example 9: Acetic acid 3-[4-(1-methyl-6-nitro-1H-indo!-3-y1)-2,5-diox0-2,5-
dihydro-1H-pyrrol-3-yl}-indol-1-ylmethyl ester
15

A slurry of 3-(1-hydroxymethyi-1H-indol-3-yl)-4-(1-methyl-6-nitro-1 H-indol-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, d_iluted with water, and extracted with EtOAc. The EtOAc layer was washed
o with water, brine, dried over magnesium sulfate, and evaporated. The residue was
o purified by flash chromatography using EtOAc/hexanes to give 77.1 mg of acetic
acid 3-[4-(1-methyl-6-nitro-1H-indol-3-y})-2,5-dioxo-2,5-dihydro-1H-pyrrol-3-yi]-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-(1jhydroxymethyl-1 H-ihdol-s-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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Exanpl e 11: 2, 3-Di et hoxy- benzoic acid 1-{3-[4-(1-methyl-6-nitro-I

H i ndol ~3- yl)-2,5-di oxo-2, 5-di hydro-1 H pyrrol -3-yi]-indol - 11§ Juret2hg4
ester 1o a) To a suspension of NaH (1.92 gmof a 60%dispersion in oil) in
75 mL of DMF was added indole. (4.68 gm 40 nmmol) (Aldrich). The m xture-
was stirred@8V42¥ ninutes at 0 C, and 1 -chloroethyl netRGIRROMESS{ 4 nl)
was added dropwi se. The resulting m xture was stirred at 0 C for 1 hour
and poured over ice/water, and extracted with toluene. The organic |ayer,

was dr.i ed. qy i . ated. ,The residue was
purified b;./c Oﬁ eaﬁﬂ%?o% %5%%ﬁ@“ﬂ??ﬂ‘a&‘%ﬁ&@%&%w@&- gigLo¥eym of
1- E,l- met Eowagrrrl]\adh}mmﬂghfe, atieehporati). .Tﬂlnsg reflue \sa:d-gﬂtiifmj 9 flash \ above)
1- (1-net hoxyet hy])in.dol e 23 . epar as in, step a) above) .
o aniyar ocbremitarReliiind EORb ettt Ra ki MR neRianerinS Pt moRo (50 4s
nol ) over [ﬂ-él‘lirﬁem?liﬁ-nﬁl‘tﬁﬁﬁﬁ@dllé—ﬂ 28-tioky-2vmgingid-1 Bthyol-8-yi-ihas-f hours,
- and fllter? to a fordY1.9_ m of 1-(1-metf'|oxy-eth 1)-"1

H i ndol -53- Wimelwh-esteh | "%‘T‘l?gr/f’)de. (Yield 31 %9. The material was used
wi thout further purification. c¢) To a slurry of [1 -(1-nethoxy-ethyl)-1
H-indol -3-yl]-oxo-acetyl chloride (1.9 25 gm 7.15 mml) (fromstep b)
above) and Examplenll: 8.5 Pimethodyihrrapigaeidhtfd-4-(1-setbybs-niwet it instalys-
ester hydr adhR&-digxor2,55ilwsiror1 B-puroly3-y ldngouhyiliethvheStdrere 2 of USSN
09/ 268,887) in 75 nL of CH2C12 at 0 C, was added triethylam ne (3.6 niL,

25.8 mm| ) .gver 3 # - | iLt.ed.at Q C.for .4_hours, and
extract B0 @t h 0. 5 R EPerra i 520D O R AR iervlan D et Bt and

t he 30 contibMédvaHadlied indpler (@.68ara, 4Q.stmd) PltichalTdre, mbdtmrﬁem%sistirﬂidi fov €5 f
magnesi um sul fate, d eyvapprated. Th si due was dissolved in 70 nL o

tol uene and™tHeE a0 @aﬁ’ﬁﬁ&%&b@iHW%@%ﬁﬂi 4F‘@$EP§(§‘)‘1@9§5’9°9‘@§%:I fhag

sol ution wagsG@AY Astxiufe WabstiRed at U@ﬁéﬁhfh%ﬂfﬁn@gbgréﬁiyafe@‘i e, #L@ 7.36
mol ) was added and the m xture was stirred at C for 1. - hour. e slurry
was washed euttagteshwiin ialeenaNaHeoerganit lexerwas ddedwyer magnadumisulfateEa@ic. The

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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combi ned Et OAC | ayers were dried over nagnesi um sul;_f:at_e'and evaporated to
give 4.1 gm( Yield 100%9 of 3-[1-(1-neth oxy-ethyl)-1 16 June 2004
Hindol -3-yl]-4-(1-methyl.-6-nitro-1 H indol-3-yl)-pyrrole-2,5-dione as a
red gumy ' i ch was used-without purification. d) To a solution of "~
3-[1-(1-net ékgﬁmyn-l H-i ndol - 3-yl ] - 4- (1- met'hyl - 6- ni t r ECT{EP0§/12559 -
Hindol -3-yl)-pyrrol e-2,5-dione (3.75 gnm (fromstep c) above) in 100 nL of
THE was added 2 N HCl (75 nlL). The solution was stirred at roomtenperature
for -3+ hoursuling seRuicAtvis Ecbide 0 CRHdRidRRuHIRIE abRIR AT 9 ted, . -
i R SR RSP

and the aq%fwggégé %l/va;gg{’;';‘g&t ed w ttg'fé;ogc'@m ayers
were dried: 8¢ a e earis r@&t@fior TTheun iedslgrmvaas
purified bng%ﬁe}r' %ﬁ R t,\%q_i@@h ' &E&O@&/?ﬁ)&heﬁ tf% gi ve l1'i 1 gm
(Yield 339" of 3-1 -(“’%- %roxy-ei‘é?‘;"?w ted With 2 X 50 mL of EtCAC. The

H-i ndol - 3- y¢qmbined H1OAR) lay&rsware alribdidvienchzign8siviln) sylfats ahe elafordicans giw) 10

B Thaol P g 6 B P Sl VBN e b -
above), 20 IROGHEYI){RE6IG2Feiods 484 retummpselidivARh WA 0Rdgl ne (185.5

ng, 1.58 mml% {.n 20 nmL of CH2Cl 2 was added 2, 3-di net hoxybenzoic acid
(287. 4 ny, RBEEBIO%my ). The solution was stirred at room tenperature for
0.5 hour, washed with saturated NaHCO3, brine, dried over magnesi um

sul fate, and evaporated. The residue was purified by flash chromatography
usi ng Et 0APhexanedOrsUHAR oGl ing -msthery 2Rl dnde)3ryibér 1 onethyles-ditro-

1-4( 3+ [ 4rdl 1-Tritdl-abpiPbirt | 9 indi vy 9z
M pyrrol-3-yl o0 ndg’f Pey ???Jzeétjﬁk{hgg??%ér%% Q?l%en? 3@@0%%0‘3.1)%33) 'P%%L?Bis”:zom VO
01144234 PaTRERGUrd 236801 Heamb).e Tha 2olutiGn Diastiyletatiroumaeiptranaedei &' aci dl
-{3-[4-(1= | 560 01 "
i ndol - 3- yﬂﬁ%ﬁ%ﬁ&%ﬁré&@ﬁéﬁ@ép g-njd.lngr rT(ne_|§y?[ls]w€frﬁ(§gp§ia_t§,qi,}qr\gtth9| est er
hydr ochl or iafieous layer was extracted with EtOAc. The combined EtOAc layers were dried

over magnesium sulfate, and evaporated. The residue was purified by flash

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
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5 3-.Di et hyl am nonet hyl - benzoi c acid 1-(3-[4-(1-nethyl-6-ni t ro-1 -

H i ndol--3-yl)-2,5- dioxo-2,5-di hydro-1H pyrrol -3-yl]-indol - 1- ¥6 Junet2bgd
ester hydrochl ori de was prepared according to the procedure of Exanple 11
e above USividhidaasgll et hyl am nomet hyl benzoic acid ( CAS: 13 as a
starting materi azﬁ (Yield 50 %. 10 Exanple 13: Carboni CPQQFIZ?BHZQ”

nono- nethylpolyethyleneglycol 2000 ester, 3-[4- (l-nethyl-6-nitro-1

H i ndol - 3-yl) - 5diox025dihydr01H-pyrroI 3-yl]-indol-I -

ytnet hyl-esg Rhm@ honsmethianincrhéthybbeakieadcid a8 {ade - 8nitrb-tH- -
0.5mol ) Wakidit® I_gl‘)ﬂgb-‘dié%-zSxﬁﬂﬁér&@%ﬁﬁémq-lhﬂd—ﬂyﬂe&ﬁ ypakidri on at room
tenperat urg Hﬂic 4rigeurs and evaporated. The resulting chloroformate in

di chl ororret ane was added to a dry i ce/ acet one cool ed mxture of
3-(1-hydroxynethyl -1 Hindol -3-yl)-4-(1- met hyl - 6- ni tro-

H i ndol 5 3- ;%fi}fe}fgvi/anain@cr@ﬂyl -Bpiagnic aoidd -{#yl4-0- rsetmbﬁplt(q;wpa@@cs wi2descri bed

- above in 28 _Fﬁgﬂ:l}o é}ﬂdpﬁr ﬁj-g :HMJJI%Q%W ggfgﬁgycgn%éﬁloﬁg vl R {e%aﬂe@

di chl ororret ane. cool'1'ng h was he 'm xture 'stirred at
room terrpeaamrdmgftgﬂh@p@cadune of EFdampiea&te abroveiusing @ was purified by flash

chr omat ogr | Lehl . crystallization
of the pr oguct r@@ﬁ%ﬂ@ﬁ%}?{éﬁ’{ Q%Ef’g{‘%w éﬁﬁ?f?f %JS §}%€m8.¥§"“ﬁ¥?ﬁl étlle ni c
aci d nono- 86tkyl pol yet hyl enegl ycol 2000 25 ester, 3-[4-(1l-nmethyl-6-nitro-1
H i ndol - 3-yl ) -2, 5-di oxo- 2, 5-di hydro-1 H pyrrol-3-yl]-

I ndal -iQyI met hyl ester, as an orange solid, np 46-48. (Yield 65%. Exanple

14+ “Mono nEth{:_llQQByﬁﬂérbbﬂlw@lWﬁbn&Qﬁ&m dIgeihglariglycdl-dodo (ekter, 3-[4-

met hyl - 6- n{{-heethyF5nitgo-13+- Hdbi-%ryﬁ)-djsldm&-isfﬂuh &rﬂﬂ-ﬁ;rmdrd-gi]ﬁa&llg ndO' -| -
30 yl et hyyifiettiedtb hi um bi s(trimethyl sil yI )am de (O 25 mol

in THF) waS added dropwi se to a solution of 3-(1 - hydroxyrret hyl -

ol el Lty DR G g 10
at 0 C. Af e¥gessRl @b@é@erm ig tplupne pelkien At faomm mmrétu(r@ﬂor 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-y!]|ndol -1-
30 yimethyl ester ,
Lithium bls(tnmethylsilyl)amide (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

-23-



-23 16 June 2004 WO 01/ 44234 PCT/ EPOQO 12559 trig; A 275mmol ) -was - added and
the solution-was stirred at 02 . C-f6r 1' O'M Butes. Mt hoxy- PEGHOQAGB4M ne
(0.6 g, 0.3 mol) (Shearwater Polyners, Inc.) was added and the m xture
was war madv)Pcb /ﬁz% C to dissolve the solids. The resulti nlg solution was"-
stirred at "rod nperature for 2 hours and evaporated t o' FEEBWE2EB| vent s.
5 The residue was chronmat ographed on silica gel using

met hanol / di chl or omet hane fol | owed by crystallization of the product

fract i-ons- frg0Roiden §58@éd %18% &0412»5&3 SirPdd gt ?4C(fc,1r 1{%% L‘te% T TR e

nmono- rrethyl pol yet %I enegl ycol arn| Cc acl n|tro 1
H i ndo- 3- YethoxysPEE3R 2@%1(@19@ B.&Mnml)r(rsmbawe; Pnljlﬂ‘le{ﬂ, Int. l)rurals)dddester

as an oran
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of the inveasistined sit r@mmmperamd ftwed hoursEnelsvapbfatet to tambwaddivamat the

- conmpoun, inventi.on atre useful in tre cancer in
parti cu:{j ar?@%f’%gdlﬁ)%ﬁésgthg%ﬁﬂtoggap&eg%}s e Hﬁ!@ﬁ"?hﬂ?ﬁ?@éw

Cel | - BasedfoRewad DY c'Fjraammﬁdﬂﬁrbfltﬁé phscﬁ@stra&afrﬁlfwwéﬂh | dtR€r 1 4,'2%5)

was purchased from %C{#ﬁﬁg@ n Type Cell Culture Co | ection an

grown in c@Pt (IEoTRHe engg ﬁg'gérb(ﬂ/m%@@@; 3Fi6r(1aﬁ%1hyls$'§lt@f1 1t1he

ef fect of wmapiPus2EARRYIIS- q t he

cells were plat }e”; at a concgirﬁ rdg‘tgl %ﬁﬁrolhg@%doilglgﬁ@%mg]ﬁﬁfe E%gm%ﬂbk

tissue culﬁcﬁﬁde"m‘ﬁ@fct@(ﬁ[ d@l&t)e). The day after the cells were 25 plated,

the bomt)ounds to be anal yzed were dissolved .in 100% DVSO (di net hyl

sul foxide) to yield at 10mM stock sol ution. Each conpound was diluted in

H2O to 1 Example $hs Anfirsglifesative pictivitye wel s in the first row of a 96
wel | pmaster plate containing nediumto yield a final concentration of 40M

The conpounds WY& aniproliterative 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
, '7 {American Type Cell Culture Collection) and was grown in culture in fnedium 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 & 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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then serially diluted in mediumin the "master plate". The diluted
conpound(s) were 30 then transferred to test plates contai ni ng6 dekel28604 A r ow
of vehicle "control cells" -24 16 June 2004 WD 01/ 44234 PCTFEPQan2559

recei ved"-wﬁg %26 final -concentration' of DMSO in each well was 0:1
post drug a { , the plate was anal yzed as descri bed b@FW”Wﬁsg(S-M;S
met hyl thiazol e-2-yl)-2,5-di phenyl tetrazolium brom de; thiazolyl blue) 5
was added to each well to yield a final concentration of 1 ng/m . The plate

was then : irgsanrat BMSO. 3E@fﬁﬁfc&cbi‘aﬂ'anor$ohgﬁdf§3 m@%ﬁ‘c%@ﬂ wﬁﬁ @tﬁ)ﬁ% Hgygredl L -

was then renoved and 50l of 100% et hanol . was added to eac

di ssol ve t Rest drggmsdifion, fireplaleswasanalyeed ae desened belaw. usi ng an automat ed
pl ate reader (Bio- tek microplate reader). |C5oneasurenents were cal cul ated
usi ng the Reed and Fo Munsch equation, see Am J. Hygiene Vol. 27 pgs.

493- 497, 19:BBTT ﬁt@-ﬁéa@hvbth@zotel%yf)rﬂ,@gimhe@yi tetrarolivon bxpandemhlmlyhbiaex et

oL 8T B gt Mo SAA oSl A P BRI o St SRS
/" 0-0. 02l | indubated at 37°C for 2 1/2 - 3 hours. The MTT- containing medium was then
removed and 50! of 100% ethanol was added o each well to dissolve the
formazan. The absorbencies were then read using an automated plate reader (Bio-
tek microplate reader). ICsymeasurements vﬁere calculated using the Reed and
10 Munsch equation, see Am. J. Hygiene Vol. 27 pgs. 493-497,1938.

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.

i5
TABLE |

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



20 0 0.04111 CHZ O PEGS 3b.r0.01111 CH2 O 4 -25 16 June 2004. WD 01/44234
PCT/ EPOOF 12559 TABLE L (Continued) OO0 o

N N 0- C H3 Exanpl &luge Q00

Scheme 12i (0.01111/1V CH ,Q O 3a0.02I I I CH" o ~1. 11! 0.02I11/1V -
. : ' PCT/EP00/12559

WO 01/44234

TABLE | (Continued)

Example R ICso (UM) " Scheme
| 12 g 0.01 v
) e v
-
3a ' 0.02 i
ey © o
0 O, .
11 0.02 HIHAYS
CTIO O/
0 O
; \c[)(
10 A0 OH 0.02 Hi
CH
Ty
CHZ/O\H/\S/ﬁI/OH 0.01 1|
S O O
4 - ' 03 I
IOOS
CO -
5 P03N82 0.2 {
6 COCH; 0.01 Il
7. ,Om 0.01 1l
. CQ'
8 " 0.01 I

These compounds are suitable for administration to patients by continuous

infusion.
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| O~ CH'O 1l \ 9CH2 0.02I11 O 10CH' 0 OH0.02I1i .0 0 cHZ

0,,,r-,S---,YOH0.01. 111 0 0 40.31 | CO 5PO3Na20.2 6COCH30. 0116 Jun?2§040. 01t
Co 8CO~-NHO. 01l 2 These compounds are suitable for admnnistration to ‘
pati ents bweenidsious infusion. -26 16 June 2004 WO 01/ o@i&@éﬁpl e 16:

Tabl et Fornul ati on FC r/EPGan2559 |tenl ngredi ent sMy/ Tabl et 1Conpound A
*525100250500750

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.
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2Anhydr ous Lact 0se1038335193857 3Croscarnel | ose Sodi un668163248 4Povi done
K30556122436 5Magnesi um Stearat e111369 Total Wei ght 220120150306056:10200%
*Conmpound A represents a compound of the invention. Manufacturing o
Procedure:wo@oim2zsditens 1, 2 and 3 in a suitable m xer fop dohpsdbes. 2.
G anul 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 equipnment. 5.- Add the Item5 to the
mled granulation step 4 and mx for 3 mnutes. 6. Conpress the

granul ation fromstep 5 on a suitable press. 15 Exanple 17: Capsul e

Formul ation Itemn ngredi entsng/ Capsul e 1Conpound A525100250500 2Anhydr ous
Lact oselSQﬂQfﬂfﬁam_ﬂﬂJP_h'O_Ge.dS@In St ar ch2535403570 4Tal c1015101224 5Magnesi um

St earat e12236 00300600, Co und 1 represents a
conpound gf éﬁ%ﬁ{\?gg | oznm% ggﬁ %69?@%&% BE64 %SOT% 4 PCT/ EP00/ 12559
- Manuf agt urd N9 RIRERIHE 88 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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1. Mx items 1, 2 and 3 in a suitable mixer for 15 minutes. 5 2. Add itens
4 &5 and mx for 3 mnutes. 3. Fill into a suitable capsul e. 1&kaeRd@® 18:

I nj.ection Sol ution/Emul sion Preparation 10 Item ngredi entng/ nL 1Conpound,
A*1 ny 2PEGdHofak50 ng 3lLecit hi n20-50 ng 4Soy O 1 1-5 ny BEL¥e6iRks- 12 my
6Water g.s.1 nL * Conpound A represents a conpound of the invention.

Manuf acturin Procedure: 15 1. Dissolve iteml initem2. 2. Add itens 3, 4
and 5 to item6 and m x until dispersed, then honogenize. 3. Add the

solution fromstep 1 to the m xture from step 2 and honogeni ze until the
TP ot o SRS Hehior'sahRRE Bt Freb BBl Jo” Tufection M
Sol ut i on/ Er nul s j-oA—R-8parmgimieon—6RCI.LERQQ/L 12550 .0 g/ L
1Conpound A*1 np 2GH§@Of urjol 10- 50lnggedient , ~ mg/mL
1 Compound A* 1mg.
2 Glycofurol 10-50 mg'
3 lecithin : 20-50 rﬁg
4 Soy Qil 1-5 mg
5 Glycerol 8-12mg
5 6 Water g.s. tmL
N * Compound A represen.ts 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
L) 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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3Lecithin20-50 ng 4Soy G |1-5 ng 5d ycerol 8-12 ng 6Waterqg.s. 1 nL Conpound
A represents a conpound of the invention. Mnufacturing Proced6hee 2004
Dissolve iteml initem2. 2. Add itens 3, 4 and 5 to item6 and m x unti]|
di sper sed, wolma42aonogeni ze. 3. ‘Add the sol ution from steppdripoghiagem xture
fromstep 2 and honogeni ze until 10 the dispersion is translucent. 4.
Sterile filter through a 0.2 }gymfilter and fill into vials. Wile the

i nvention has been illustrated by reference to specific and preferred

enbodi nents, those skilled in the-art CAIMSunderstand that variations and
15 nodifications may be made through routine experinentation and practice

of the invention. Thus, the invention is intended not.to be limted by the
f oregoi ng WHsadds laimmed kit t 0 be defined by the appended clains and their
equi val ents. 16 June 2004 WD 01144234 PCT/ EPOQ 12559 CLAI MS What |Is d ai ned
Is: 5 1. A conpound having the.fornmula | and pharmaceutically acceptable
~salts of' sa d cofpompdaindMaeingthe fdthufi s sel ected fromthe group
consisting of -PO3R R2, -CHR3000R4, -CHR30002R4 , -CHR3000NHR4 and - COR4;
Rand R2 are selected fromthe group consisting of H Na and NH4, and are
the- 15 sane unless either RL or R2 iﬁ H, 'in which case the other can be
different, or o

and pharmaceutically acceptable salts of said compounds, wherein:
10

R is selected from the group consisting of -POsR'R2, -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;
20 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, |
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alternatively, R and R2 together represent Ca; R3:is selected fromthe
group consisting of Hor nethyl; 20 R4 is selected froma grolplue8tssti ng
of l.ower al kyl, which may be optionally substituted.by one or nore :
substi t uentwo og@kzct ed from the group consi sting of - CO2RpcTaRRGREs9

pol yet hyl ene gl ycol, - OPO3R R2, hydroxy, al koxy, and aryl, 16 June 2004 WO
01/ 44234 PCF/ EPOO/ 12559 al kl enyl, which nay be optionally substl tut ed;

by, . one. more substituents selected from the group consistin
- CO2R5, Nﬁé*ﬂenylpwh%w ke eplipnadypubstityied by, %9 or: rﬁwr%sbftltusm@os@?ectﬁ@d

aryl, 5 cygldahie/groupitoRBistify oREORE! NIRRT pSIySHRYichet Mdﬁ”‘@%g‘g 2nor e
substituents sel e% Bﬂﬂo roﬁﬁq’he group cons7|yst g?’ ﬁ)&fg .

pol yet hyl erwdggye @lkoxyomdgyL,R2, ~ hydroxy, al koxy, -and aryl. het erocycl e,
whi ch when including N as a heteroatomthe N optionally may be io

substituted with -CORE, and aryl which optionally may be substituted by one
or noress ubs'cioali@hmmuﬂeﬂnaymmmlpoaﬂy sumn’gnexlﬂmy opasr stdragubstitudia Belected

hydr oxy, [0)'¢ I and, al ky Ghoi tself
may be sub )L{Re 5'%\# nﬁ?@&%&@‘}% >J§€P é‘yg@ggetnetqpfcg& bf\@"ﬁ ﬁo; R5 is
sel ect ed frhydrddye aliteoxypandasi.sting of H Na, or lower alkyl; R6 and R7 are
each independently selected fromH, |ower alkyl, and -COR8, or 20

alternatively, the group -NR6R7 forms a 5 or 6 nenbered heterocyclic ring;

and R8 is |ﬁéé\l©focﬁrbleybvhtdhahhé}pﬁ1bmlﬂ I\ aBRYhd1grostd thé Mionhly may be '
pol yet hyl ene gécol 2. The,conpound of claim1l wherein Ris -CH¥6000R4. 25

3. The c’(?rrpcﬁh’ll? fecyilh e ORy in R3is H 4.The conpound of claim3
wherein R4 is |ower alkyl. :

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 whérein R%is H.
4. The compound of claim 3 wherein R* is lower élkyl.
36 5. The compound of cl:laim 4 wherein R* is lower alkyl substituted with
polyethylene glycol.
_8i-



305. The compound of claim4 wherein R4 is |ower al kyl- substituted with

pol yet hyl ene glycol. -31 16 June 2004 WO 01/ 44234 PCTI EPOQ 12%6%mn§ 200/he
conmpound of claimb5 wherein the pol yethyl ene glycol .has a nol ecul ar wei ght
of from abowa oi7&gs4t 0 about 5000 Daltons. 5 7. The conpoundcaferab/edsss 6
wherein the pol yethyl ene glycol has a nol ecular weight of about 2000. 8.
The conpound of claim1l wherein Ris -COR4. 10 9. The conpound of claim8
wherein R4 is heterocycle. 10. The conpound of claim8 wherein R4 is |ower
al kyl. 11. The conpound of claim8 wherein R4 is |ower alkyl which is

substituteg wtirhe cbﬁadwaﬁ%f cﬂa%n sﬂbﬁe@melﬂﬁﬂ&&ﬁyléhé‘gg)c%l M&eg%&e& Sr

pol yet hyl ene gl ycol has cul ar_ ‘wei ght fTom to about 5000
Dal t ons. 2®ei toﬁf@“'téth%&?ﬁ@ t@ﬁb@P'a'f’QﬁolQan@r ei n"the pol yet hyl ene glycol °
has a nol ecul ar wei ght of about 2000 Daltons. 14. A conpound sel ected from
the group consisting of: 25 3-[2-(2-Methoxy-ethoxy)-ethoxy]-propionic acid

© 3-[4- (15metthyl - é'hmopmpoyndwfphunlﬁ\@hgremmewajweae@wowm a-olecular

H pyrrol - thyl ester;
O[2-[]2, 5“@%htc??ggéi%(jmrrethyl 6n|trol
H i ndol - 3- y|) 2, 5-di oxo- 2, 5-di hydr o-

%Bgm 3- yI -I n:}ﬁ "ﬁ:’ghgﬁ.t Eogﬁgr‘gﬁ%\%ﬂqt hyw GTTﬁ;E wgpil yet hyl ene gl ycol

H i ndol - 3 yI) 2, 5- d| oxo 30 2,5-di hydro-1 Hpyrrol - 3- yI]-indoI-l-yI met hyl

ester; 32 16 J 2004 WD,01144234 PCT/ EPOO 12559
., 10 JQ u?‘ﬁe compound o }clax wherelln H‘gls).lheterocycle

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;

.32



, 3- Di et hyl am nonet hyl - benzoi c-acid-.:3-(4-(1-methyl-6-nitro-i

H=i ndol -3-yl )-2;5 dioxo-2,5-di hydro-1 H pyrrol -3-yl J-indol - 11§ lxme2bi4

ester hydrochloride;. 3-(1 Hlndol-3-yl)-4-(1-nmethyl-6-nitro-1

H-i ndol - 3- ¥i:d ak442st @adec- 9-enoyl - pyrrol e- 2, 5-di one; 00/12559

{3-[4-(1-Methyl-6-nitro-1Hindol -3-yl)-2, 5-di oxo- 2 5-di hy ro Hpyrrol - 3-vyi

]- indol-1-yl}-phosphonic acid; and 3-(1 -Acetyl -

Hindol -3-yl)-4-(1-methyl -6-nitro-1 Hindol - 3-yl )-pyrrol e-2,5-dione. 15. A

conpound. sel ect SeRiethyarninemgthyirbennovisiactd:Brfd-¢f-metidyl-6-mrtrof1 Hmctvlaq&)t-rﬂ? &-aci d

3-(1-rrethy|-. - NL T o i =35 -4 L1-(pt.peridi ne-4- bonyl) Hind
L3 y11 - polPt e S RO S BB RSaitonfEil

H-| ndol - 3-yl ) - 43((11H1Etﬁby3-yt)~m(1t-mﬁyl-ﬂ=m:tldalH hdpl- }BWyT-roQ{aQie&@en@Hp?ﬁole- '

hydrochlorld 15 Acetic acid 3-[4-(1-nethyl-6-nitro-1

H i ndol - § 1d|0x025d|hydro 1 H pyrrol-3-yl]-indol-1-yl nethyl

- ester; B’ent aned £-( BRethyrBAsitrb3H-thdol SARL- D8l diéxd\2 [5-8ihrdro-1H-pyrrol-3-yi
H- i ndol - L[:gm[dl(oxo 2, di hydro-1 rI—@r;-)yrrol-:% yi ] -?‘n dol -fyyomaty}

ester; 2, BJQWFHBQQQM@'%?} 1-{3-[4-(1-methyl-6-nitro-1
H-i ndol - 3-yl ) - 2 8X10A G2 ot Byl B Loty Rl - ﬁﬁd'd%?ﬂﬂ{yle Kol NV

ester; and 3-Di et hytam nonet hyl -"benzoic acid 1-{3- itro-1
H i ndol -3-yl)- 2, 5-di oxo- 2, 5-di hydr o- 1 H-pyrrol 3 yI]-|ndoI 1 yl}- ethyl

ester hydrqgghl orlg&npéﬁde%@é\}g&q@ég ?Hpgﬁﬁ%ppn conprising as an

active |ngred|ent an ound of any one of
claiyms 1-15 and a pharmaceutically acceptable carrier or excipient. 17.

The- phar maceut | @JBUS%?&%E cf%ﬁa ?‘]( rr?étﬁ\/lrg p’i?ro%%dol%-ﬁf [?tiplpengme-p arent erat

adm ni strati on.
carbonyl)-1H-indol-3-yl]-pyrrole-2,5-dione;

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
D 3-Diethytaminomethyl-benzoic acid 1-{3-[4-(1-methyl-6-nitro-1H-indol-3-y1)-
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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16 June 2004 WO 01/44234 PCT/ EPOO/ 12559 18: Process-of the preparation of
t he conpounds as defined in any one of clains 1-15, which coiplusadts)
when Rin formula | is -PGBRL R2 or -COR4 introducing this group into the
starting <$wowapaynd of fornmula . 0 N H CH3 by treatnent P&,hpo@gggts
yielding said group, io or ‘b) when Rin fornula | is -CHR30COR4,

- CHR30000R4 or - CHR3000NHR4 i ntroduci ng this group into the startl ng
conmpound of the general fornula. 15 R3,'~ OH whrein R3is as in claim1, by
treat ment W8t h Bipsass ofthelpippyatianaf fepmpaimds@s dafinedrn ARKoBe ®npound of
formula | |y acceptable salt thereof. 20 19.
Conpounds g%tngsr gﬁ%ga{hg@g‘?"ﬁ‘s’% of clains 1-15, whenever prepared by the
process of claim18 or by an obvious chenical equivalent thereof. -34 16
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- disordess. 2dompbundiskfoafiula conpound as defined in any one of cI ainms 1-15
for the preparation of nedicanents for the treatnment of cancer.

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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22. The use of claim?2l1 wherein the cancer is a solid tunor. 23. The use of

claim 21 wherein the cancer is breast, colon, or lung cancer. 24. The
novel conpounds, processes and net hods as well as the use of such
conpounds substantially as described herei nbefore.

16 June 2004

20.  The use of a compound as defined 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.

-35-





