W01/ 27106 PCT/ EPOQ 09635 SUBSTI TUTED PYROLES AS ANTI PROLI FERATI VE AGENTS. .
FOR THE WERVESIT OF CANCER 5 Brief Summary of the | nvesdynagoddiss pr esent
invention is directed to certain substituted pyrroles that are anti -
proliferative agents. These conmpounds and their pharmaceutically acceptable
salts are useful in the treatnent or control of cell proliferative

di sor der SSUBSTITGTED PYROLES %8 ANTEPR ommm*ﬁén'& ENTS®#O
pharmaceutical conpositi m Wﬁl eir use for
the treatnment and/or prevention of — cancer, arly the treatnment or

control of solid tunors. Background of the Invention 1[5 Uncontrolled cel
proliferation is the hallmark of cancer. Cancerous tunor cells typically
have sone form of damage to the genes that directly or indirectly regulate
the cell-division cycle. Mich research has been expended in the study of
antiproliferative agents. Wiile nmany agents having desired
antiproliferative 20 activities have been identified, many of t hese agent s
have vari ous drawbacks, including poor solubility, mol ecul ar conpl exity,
etc., which may render themeither unsuitable or inconvenient for

t herapeutic use in human patients. There continues to be a need for snal
nol ecul e conpounds that nmay be readily synthesized, are effective as
cancer therapeutic agents and are suitable for continuous infusion WO
01127106 PCT/ EPO0/ 09635 -2 delivery to-patients. It is thus an object of
this invention to provide such conpounds as well as pharmaceuti cal

conposi tions containi ng such @rigiSuminary of fbaf Invehtions As used herein, the

following terms shall have the follow ng definitions.

The present invention is directed to certain substituted pyrroles that are anti-
proliterative agents. These compounds and their pharmaceutically acceptable
salts are useful in the treatment or control of cell proliferative disorders, in

10 particular cancer. The invention is also directed to pharmaceutical compositions
containing such compounds, and their use for the treatment and/or preventxon of
cancer, particularly the treatment or control of solid tumors.

Backaround of the Invention

15

Uncontrolled cell proliferation is the hallmark of cancer. Cancerous tumor
cells typically have some form of damage to the genes that directly or indirectly
regufate the cell-division cycle. Much research has been expended in the study of -
anhproln‘erahve agents. While many agents having desired antlprohferanve

20 activities have been identified, many of these agents have various drawbacks,
including poor solubility, molecular complexity, etc., which may render them either
unsuitable 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



"Alkyl". denotes a straight-chain or branched saturated aliphatic 1o
hydrocar bgp fa4iged 1 to 15, preferably 1 to 10, carbon atons. Al kg: gr oups
may be substituted as specifically provided infra. In KA FRGRBhe al kyl
chain may include one or nore hetero atorg-in lieu of one or nore carbon
atons. "Lower alkyl" groups having from1l to 6, preferably 1 to 4, carbon
atons are prefielivesyio matiandsi 1t is thue anabieat ofjthinipventionl tageovide kyth et hyl |
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hydrocarbon having 1 to 15 carbon atons, preferably 1 to 10 carbon atons,
nost preferably 1 to 6 carbon atons. 20 "Al koxy" neans an al kyl group that
is attached to the remai nder of the nolecule by oxygen (e.g. RO, such as
met hoxy, ethoxy, etc.). "Aryl" neans an aromatic ring having 5 to 10 atons
and consisting of 1 25 or 2 rings, which optionally may include one or
more heteroatons that are the same or _different. For the purposes of this
definition, aryl includes heteroaryl. Definiansed het er oat ons incl ude

ni trogen, sulfur, or oxygen, singly or in any conbination, in place of one
or nore of the carbons. Exanples of aryl groups wthin this definition are
phenyl, pyridine, imdazole pyrrole, triazole, furan, 30 pyrimdine. WO
01/ 27106 PCT/ EPOOA®YSES heter, 'ﬂ@tﬂllewmjﬁmsrmmyeﬁbﬁfcwpwmdeﬁmtpasx ially or
conpletely saturated cyclic aliphatic hydrocarbon group containing 3 to 8
atonms. Exanples of cycloal kyl groups include cycl opropyl, cyclopentyl and
cycl ohexyl. 5 "Effective anobunt" neans an anount of at | east one conpound

of
“Alkyl” denotes a straight-chain or branched saturated aliphatic

10 hydrocarbon having 1 to 15, preferably 1 to 10, carbon atoms. Alky! groups may
be substituted as specifically provided infra. In addition the alky! chain may include
one or more hetero atoms in lieu of one or more carbon atoms. “Lower alkyl”
groups having from 1 to 6, preferably 1 to 4, carbon atoms are preferred. Typical
lower alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl,

15 pentyl, hexyl, and the like.

“Alkenyl” means a straight-chain or branched aliphatic unsaturated
hydrocarbon having 1 to 15 carbon atoms, preferably 1 to 10 carbon atoms, most
preferably 1 to 6 carbon atoms.

20

“Alkoxy” means an alkyl group that is attached to the remainder of the

molecule by oxygen {e.g. RO-, such as methoxy, ethoxy, etc.).

“Aryl” means an aromatic ring having 5 to 10 atoms and consisting of 1
25 or 2 rings, which optionally may include one or more heteroatoms that are the
same or different. For the purposes of this definition, aryl includes heteroaryl.
Preferred heteroatoms include nitrogen, sulfur, or oxygen, singly or in any
combination, in place of one or more of the carbons. Examples of aryl groups
within this definition are phenyl, pyridine, imidazole, pyrrole, triazole, furan,
30 pyrimidine.



Formula | or a pharmaceutically acceptable salt thereof that significantly.
I nhi bits woomAéer ati on and/ or prevents differentiati on gdr/Epolioygsy t unor
cell, including human tunor cell lines. 10 "Hetero aton neans an atom
selected fromnitrogen, sulfur and oxyge‘r’f.' Hetero atons are independently
sel ected and may replace one or nore carbon atons. 15 "Heterocycle" neans
a 3- to 10- nenbered non-aromatic, partially or conpletely saturated

hydr ocar bon group t h@ycioaikyitimears a heasromatic, (pariizlly oricompletSlysaturateg

Pitera o s nvagaiBheeovdcabth shoud baisnoRE n A atire CERRERRS o the- 20
i nvention reguisaRyligroidlineiude T9etopfopy, Spelopéitgl amboyoistibxgiit i vity. | C50 can

be neasured, inter alia, as is described in Exanple 26, i1nfra.
"Pharmacewtically acceptable salt" refers to conventional acid-addition

salts or base-addi tigiachvd Afmovht ehedrilal dmbliet dfiad i@t 6A¢ cofmpband vENess and
properties of . 25 the caonpounds of formu rom sui tabl e

. . IaII Fnd arefor,me_?, m sui
non-toxi c or Garmeladoriarhasmaceutically acepptablg salt thereot that gignificantlysabibitesy np| e

aci d-addi ti OBrﬁi?éJhﬁ%ﬁ BRU/H BreveRRSAifEIRhiiARM dffORIAR LSRG GelR frck it Klimas
hydrochl oric'acid, hydrobromc acid, hydroiodic acid, sulfuric acid,

phosphori c aturaoreell Iesri ¢ aci d, and those derived from organic acids such
as aceti cldaci d, tartaric acid, salicylic acid, 30 nethanesuifonic acid,
succinic acid, citric acid, malic acid, 1actic acid, fumaric acid, and the
| i ke. Sanpl e base- adthateroratom’ meang@nalem seleated romaitfogen raulfun@nthi um

e e 1 ot P et A6 o BReY ¥Ete A iay iRt BP oo s

-4 carbon atoms.

15 “Heterocycle” means a 3- to 10- membered non-aromatic, partially or
completely saturated hydrocarbon group that contains at least one hetero atom..
Such ring systems include, morpholine, pyrrolidine, piperidine, piperazine

“ICso” refers to the concentration of a particular compound according to the
20 invention required to inhibit 50% of a specific measured activity. 1Cso can be-
measured, inter alia, as is described in Example 26, infra.

“Pharmaceutically acceptable salt” refers to conventional acid-addition salts
or base-addition salts which retain the biological effectiveness and properties of

25 the compounds of formula | and are formed from suitable non-toxic organic or
inorganic 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 acids such as acetic acid, tartaric acid, salicylic acid,

30 methanesulfonic acid, succinic acid, citric acid, malic acid, lactic acid, fumaric
acid, and the like. Sample base-addition salts include those derived from
ammonium, potassium, sodium and, quaternary ammonium hydroxides, such as
for example, tetramethylammonium hydroxide.



"Pharmaceutical ly acceptable,” such as pharmaceutical ly acceptable

carrier, ®oppneet. etc., means pharnacol ogi cal |y acceplpphls@odidsss
subst anti al | y non- toxic to.the subject to which.the parti cu?ar compound is

admi ni stered. 5 "Pharmaceutically active métabolite" means a netabolic
product of a conpound of fornula | which is pharnmaceutically acceptable
and effective. "Plasma conversion” with respect to conpounds of fornula I
nmeans the ;o degradation (enzymatic and/or non-enzymatic) of such conpound

i n human or rodent piRaRRadéutiddiaddeptabld)” Sidhdphdrmaletiiiall§ ateaMe
3-(1-methyl-3-indolyl)- 4-(1 rreth’fl:fa f?@?laltro mﬁ%tll y a

H pyrrol e- 2, 5sarr@ﬁeexc@'%aeﬁ9amma@@99wy QFE?B&H and gbstatishuRer: of
formula 1, as iyt to Mg sABRCIRAMMER B partidnkhs acﬁndpcrmmbabhﬁrﬁﬁeﬁéaer eof. This

conversion is typlcally gi ven as the percent egradatlon IS over a
specified tinme frane. "Pol yethylene glycol" or "PEG' groups represent
structures of the general formul a HQ CH2CH20 nR$, where n is on aver age

betveen 2 and 150G harhiagb@icaly dctive hetabafte” mehhsﬁﬁné’tﬁﬁélfi%? a@ét%al ar wei ght
of 500 to 5000 Dalt 2a an erein i s car box

preferably rretcﬁmpound ef foymulapiowbieh isuphermaesutisally @@@ptablwmdm eﬁecmyeu nds
according to this invention to yield pegylated conpounds also wthin the
scope of this invention. "Prodrug" refers to a conpound that may be
converted under physiological 25 conditions or by solvolysis to a

phar maceut i cal active“ onpound. A prodrug may be inactive when
admi ni stered to a subjFERSM GRNVieEsiewy (Witl) egRestio gpmpourrsef farnula d meagstbring.

"Stabilityj i | YoBfadatS ferizyiatis 8AGRP hoenkiifRaity)iof siich &dmBoutfeIA Mffhndr

formula 1 30 to withstand degradation in a typical solution used for the
adm ni st rat i ofodgnt glasma ati37e CafremE@sminutesdod housaita give Bt(1rmetbylk3-indohije

ability of an;i_(q Lﬁgfﬁyff@m%-@-ﬂlu%fyl)\-/ﬂ-%%glélﬁg-a? %E/ Epﬂgﬁﬂgée%cally active
metabolite of compounds of formula |, as well as pharmaceutically active
metabolites thereof. This conversion is typically given as the percent degradation
15 over a specified time frame.

“Polyethylene glycol” or “PEG” groups represent structures of the
general formula HO(CH.CH20),R®, where n is on average between 2 and 1500,
preferably 15 to 150, with an average molecular weight of 500 to 5000 Daltons,
20 and wherein R? is carboxy or lower alkyl, preferably methyi or ethyl. PEG groups
may be reacted with compounds according to this invention to yield pegylated
compounds also within the scope of this invention.

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

“Stability” is an overall assessment of the ability of a compound of formula ]
30 to withstand degradation in a typical solution used for the administration of drugs
intravenously. Specifically, it refers to the ability of any given compound of



-5 fornmula | to rel ease N
3- (1- et Rypogzagdol vyl ) -4-(1-methyl -6-nitro-3-indolyl)-1

pyrrol e-2, 5-di 5ne, over a 72 hour period in a mxture ofﬂlgéEePPo’(r'tglG%rl | e and
saI ine or dextrose water. The "stability">-of a conpound of formula | is
"very good" if the less than 1%

3- (1- Met hyl - fermuie| ip relegse 3-(lsmethyl-g-iRdelyly-4=(1rmathyl,fnitto-Bindolyliib-2 5 5
dione is detg H618-2, 5-%‘?&% ovbr é??shdu%@né’d & mixture of acetonitrile and saline or

3- (1- Met hyl - 371 ndol'y g 51 Xf 6- nitro-3-indol ;1

H pyrrol e- 2, gediresawaterqdi 60?@9“' 2 9fia-compoungdrof fargyila hisn“very goed'if the
I\/Ethyl3|nd I MJ | e|s_
det ect ed af'?ges\rét%ﬁhou M%{h%‘g’lﬁgﬁ’r‘@'ﬁ 1oom ﬂ@fgﬁgﬁjiﬁgﬂyﬁﬁiéﬁr@%@ gt ed,’
as in substi digneds detepted nmaond” ¥ less thare2Sb St(i tMeliﬁ-tnﬁOM):MT-mthYkﬁﬂe or
nore positio K i s at
each substi tﬁftlﬁﬂ’s"l"l‘@ )lngr? e%\syn %ngd é{:tggt%ﬁﬁrég 'Pﬁﬁglﬂg%SQﬁg%
options.. " SMﬂihyltadmddlyhm ﬁometm&ﬁmlht&SanddyI)g#bpthafaﬁrdlmens detected di - 15

substituted sznfgesg%c &Hﬂ@?écﬁ‘ﬁ?efrﬁééﬁétdr@mr al kyl (e.g. nethyl, or

ethyl). Detail crlp on '0h 20 Specifically, the
i nvention relates to substituted pyrroles having the formrula: R1 ONODO
|1 WO 01127106 PCT/ EPOQ 09635 -6 and pharnmaceutically acceptabl e

sal t s of e for
cons: sti n of - CRTERGoRe W hsthed Sl pfdans tié BF sfbohidih 3%&%{9%%3
and - CONHR3; one or more positions and, unless otherwise indicated, that the substituents at

each substitution site are independently selected from the specified options..

“Substituted amino” means an amino group which is mono- or di-
15 substituted with another group, preferably lower alkyl (e.g. methyl, or ethyl).

Detailed Description of the Iinvention

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




Rl.and R2 are selected fromthe group consisting of H Na and NH4 and are

the sane wy@pegi ther RL or R2 is H in wich case the% ga5 be
different, or alternatively, R and R2 together represen ca?m Um 10 R3

is selected fromthe group ‘consisting of aPkyl which optionally may be
substituted by one more substituents selected fromthe group consisting
of -CO2R4, - NR5R6?"‘£BP9@%4&¢PB‘P@ ly agreertable salfs ofthedrregaing earapeunds, athessip and
aryl; al kenyl .which optionally may be substituted by one or nore
substituents selected fromthe group consisting of -CO2R4, - NR5RG,

pol yet hyl ene gl ycol, -OPO3R R2, hydroxy, al koxy and aryl; cycloal kyl which
optionally may be substituted by one or nore substituents selected fromthe
group consisting of -CO2R4, -NR5R6, polyethylene glycol, -0OP0O3R R2,

hydroxy, 20 al koxy Riis(tewdédfr&ﬂttﬁégfd(.fb'&nsiéhh?Bfl@}%PG%WW' boHMbAS 2

heteroatom the N optionally may be substituted with I'ower al kyl and

sﬁtﬁ tﬁgn?;ylgméaggpﬂ%hﬁ%'q éb‘a“s@méﬁfaﬁ gp%ﬁ%%i OLyIjnr)(r)iy, al koxy,

pol yet hyl ene glycol, OPO3R R2, and al kyl which itself may be substituted
wi t h hydroxy al koxy, carboxy WO 01/ 27106 PCT/ EPOO/ 09635 -7 and substituted
am no, provided that when aryl represents pyridine, the nitrogen may be

substi t ut ed vvith pwe al R4 . is selected fromth up consi sting of
H, Na and | ower drR %%é'%ﬁadk@matﬁg SEdC ‘?r}ﬂFg‘]ﬂ RSEEW%A)@Q&F% &€ om
t he group conmeﬁam@umés#ielthér%r Rﬂ i ¥, in whidh c&s&the Gtheptarehe diiferditYor t he

- NR$R6 Lo f
group - NR$ theeﬁy, together represent calcium.

10
R* is selected from the group consisting of

alkyl which optionally may be substituted by one or more
substituents selected from the group consisting of -CO.R*, -NR°R®, polyethylene

glycol,

15 -OPOsR'R?, hydroxy, alkoxy and aryl; alkenyl which optionally may be substituted
by one or more substituents selected from the group consisting of -CO,R*, -
NR®RE, polyethylene glycol, -OPOsR'R?, hydroxy, alkoxy and aryl; cycloalkyl
which optionally may be substituted by one or more substituents selected from the
group consisting of -CO,R*, -NR°R?, polyethylene glycol, -OPOsR'R?, hydroxy,

20 alkoxy and aryl;

heterocycle, which when including N as a heteroatom, the N
optionally may be substituted with lower alky! and ~COR’,

25 aryl which optionally may be substituted by one or more substituents
selected from the group consisting of CO.R*, hydroxy, alkoxy, polyethylene glycol,
OPOsR'R?, and alkyl which itself may be substituted with hydroxy alkoxy, carboxy



menbered heterocyclic ring; and to R is |ower alkyl which optionally may-,

be substiwgbfshed t h carboxy, polyethylene glycol and siegigphssbdass am no.
The conpounds of forrmula | have antiproliferative activity, specifically,

they inhibit cell divisionin GQ/M phasé7o’f the cell cycle and are.
generally referred to gas .15 "G2/ M.phase cell-cycle" inhibitqQrs.. T These
conpounds ar @4 F%ﬁt@?*eaa’%?epfm"&&? @ﬁ W%ﬁn apyl '#?f SSenRRYr "}?’Pﬁe 3@% BliFageNgent
within U S fayedsubstifufed ithdoweradlikyii hus sui tabl e for continuous infusion
delivery. The present invention is further directed to pharnmaceuti cal
conpositions 20 conprising a pharmaceutically effective anmount of any one
or nore of the above- described conpounds and a pharnaceutically acceptable
carrier or excipient. The present invention is also directed to the use of
an effective anpuntRbis seleciegtromithefgréup censistingaoid, dNa and lowesratiyteut i cal |y
acceptable salts for treating 25 solid tunors, in particular breast or
colon tumyrs. WO 01/27106 PCT/ EPOO/ 09635 In a preferred enbodi nent of the
conpounds “of fornmula 1, Ris selected from the group consisting of

- CH20PGBR R2, -CHZOCO?B6 -CH20C2 R3, -CH2OCONHR3, and - CONHR3, preferably
- CH20PGBR R2, - CR?@DOrR® aneceachdmiemrendentys selpeted dioabthe gropp cPasirtimgpotiid

- CH2OCOR3. 5, r r ﬁﬁ?g t t saf%wsf f la I,
Ris -CHZOOH— p§%’%§dﬁ§fe§?’n&%§ 'aglgfnrﬁ%r?r?{!n% E@r ﬁdl I'S gﬁ{')gtél){)ﬂ%led
with | ower wmiekbgredbsterpeyefieringl andret hyl or ethyl, thereby creating a
guaternary nitrogen atom 10 In another preferred enbodi nent of the

conpounds of fornmula I, RL and R2 are independently selected fromthe
group consisting of H and Na.

10 R’ is lower alkyl which optionally may be substituted with carboxy,
polyethylene glycol and substituted amino.

The compounds of formula | have antiproliferative activity, specifically, they
inhibit cell division in G2/M phase of the cell cycle and are generally referred to as
15 “G2/M phase cell-cycle” inhibitors. These compounds are stable, soluble prodrugs
of an anticancer therapeutic agent within U.S. Patent 5,057,614 and are thus
suitable for continuous infusion delivery.

The present invention is further directed to pharmaceutical compositions
20 comprising a pharmaceutically effective amount of any one or more of the above-
described compounds and a pharmaceutically acceptable carrier or excipient.

The present invention is also directed to the use of an effective amount of a
compound of formula | and/or its pharmaceutically acceptable salts for treating
25 solid tumors, in particular breast or colon tumors.



In.another preferred enbodi nent of the conpounds of formula 1, R3is 15

het er ocyay@og@ideai ni ng at | east one nitrogen atom t hat  ppripPidabésy My be
substituted with -COR7. In another preferred enbodi nrent of the conpounds of

formula |, R3is aryl which i.s substitut®d with -OPO3R R2, and R and R2
are independently selgcted 20.from.H or Na. |n ot her eferred

Sbodi mant of |t MY AEREEeRRmEImARTAN S bompgunds SISImARANR S SUEGEE oM 1 e
by the groughe %ﬁ’@d[ﬁédsmmb of COMYOPRA' REL-0H,©CORT, YCHL08d R?,

- CH2CH2N(CH2CH2) 2. 25 r | s y WD 01/27106 PCTI EPOO/ 09635 -9- In anot her

preferred e t.,ab th snds, of, .fo | o1 | | kyl
which is subStROsaaHi e 49{9%%}?')%&%&7@%?rﬁ";‘a&@éﬁgﬁf’gof t he
conmpounds of fornmula I, the group 5 NRS5R6 together fornms a 5 or 6 nenbered
het er ocycl i -OOMIGRS mmedtarefetablpiGiORDR' R2andpfH000Rhe. 1 n anot her
preferred enbodi nent of the conpounds of fornmula 1, R5 and R6 are each

I ndependently selected fromthe group consisting of H nethyl and ethyl.

10 In anofther preferred enbodi nent of the conpounds of formula I, k7 is
ethyl which is substituted with polyethylene glycol. In another preferred
enbodi nent of t Heaootneo prederred embodiment bf thettompkainds lof fartyladnB igl ycol has a
nol ecul ar wei ght of from about 750 to about 5000 Daltons. In another

preferred enfadidEaLnRhideVihdtSiRAE RStofH orf e BirRiide is BubStituted with lower

alkyl, most preferably methyl or ethyl, thereby creating a quaternary nitrogen
atom.

10

in another preferred embodiment of the cornpounds of formula I, R' and R?
are independently selected from the group consisting of H and Na.

In another preferred embodiment of the compounds of formula I, R®is
15 heterocycle containing at least one nitrogen atom that optionally may be
substituted with -COR’.

in another preferred embodiment of the compounds of formula I, R® is aryl
which is substituted with -OPO3R'R?, and R’ and R? are independently selected
20 from H or Na.

In another preferred embodiment of the compounds of formula |, R® is aryl
which is substituted by the group consisting of -CO.Na, polyethylene glycol and

-CH2CHzN{CH2CHo)a.

25



-CH20COR3, wherein R3 is ethyl which is substituted wth PEG having.a .
nol ecul arwodfmes ght of from about 750 to about 5000 Dal J’Jggs f ol | owi ng
are exanpl es of preferred conpounds of formula 1: phosphorlc aC|d

mono- [ 3- (1-met hyl - 1 H-|ndol 3 yl)-4-(1 -mBthyl -6-nitro-1 H 25

i ndol - 3-yl) - 25d|ox dro-pyrrol -I|-yinethyl]sodiumsalt, WO
01/ 27106 PCT] EPOD/APSHSE Pf?fé" ﬁmgnm HQ% BmBOF'lé‘-’r@ftfﬁWU@' R® is lower

H-i ndol - 3- yI Atk@l-irfichRs duiblstifrtéd Mtﬁ—t jahdol -

yl) -2, 5-di oxo- 2, 5-di hydro-pyrrol - 1-yl) net hoxycar bonyl ] et hyl ] - O nmet hyl pol ye
t hyl ene glycol 2000, phosphoric acid nono-(4-{[3-(1-nethyl-

Hindol -3-yl)-4-(1-nmethyl-6-nitro- 5 1 Hindol-3

yi)-2,5-di oxo- 2, 5-di hydro-pyrrol e-I-carbonyl]-am no}-butyl) ester sodium
salt, 1- rret hyl - 3n[a3:o(hbrlpﬁfb!9rbd bn’tbdditﬁéﬁt-o’ﬁbé &:orﬁfbllnd@éfhbﬁm@laﬂ' theréup

H i ndol - L@j ée dro rroI rret hoxycar bonyl ] -pyri di ni um
trifluor oac B q@l[op_y_c ic ring, preferably piperidine
H i ndol - 3- ylarpyn(olldiﬁat hyI 6- nltro 1 H-| ndoI - 10 yl)-pyrrol e-2,5-di one;

and O[2-[[[2,5-D hydro-3-(1-nethyl -1 H-indol-3-y|)-4-(1-nethy|-6-nitro-1
Hindol - 3-yl)-2,5-di oxo-1

FprrroI-1-y|]nethoxy]carbony|]nethyl]-O - met hyl pol yet hyl ene gl ycol 2000.
is The conpounds disclosed herein and covered by the above fornul ae may
exhi bi t t aut omerlh another prefered eribodimentiof the cdrhpdundsiiftomasla i /R ardR®

i nvention enco ses au ri c structural  iso ric formof these
conpounds, %ﬁl‘ B¥ We&‘ép from {g'ﬁcgr?'ép FoRsisting ofdd methylgndatbyl. '~
taut oneric or struct ural isoneric formutilized within the fornul ae drawn
above. 2QoSynt hesis of Conpounds According to the Invention

In another preferred embodiment of the compounds of formula I, R” is ethy!
which is substituted with polyethyiene glycol.

In another preferred embodiment of the compounds of formula 1, the
15 polyethylene glycol has a molecular weight of from about 750 to about 5000 _
Daltons.

In another preferred embodiment of the compounds of formula |, R is

-CHOCOR?, wherein R® is ethyl which is substituted with PEG having a molecular
20 weight of from about 750 to about 5000 Daltons.

The following are examples of preferred compounds of formula I

phosphoric acid mono-[3-(1-methyl-1H-indol-3-yl)-4-(1-methy}-6-nitro-1H-
25 indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyljsodium salt,




The conpounds of the invention may be prepared by processes known in the
art. Suit cesses for synthesizing these conpounds are provided in

t he 25 exgﬁ)ﬁggiﬁeeneral |y, these conpounds nay be prepal?cem': #ing to
the follow ng synthesis schenmes. Conpound#&of formula I, in which R
signifies CH2OCOR3, and in which R3 is as described above, may be prepared
as indicated in scRe2e[2,51lihysing-333-metbyt th-indohdtyl)-4-( RediaykGanitre- 14d-imgal-3x y ,

P TaE o of SO R By pymdR RO oA e A CE iRl 8P
protective gr @yeok®@0,t o those skilled in the..art. Scheme | is also useful
000 T o Basgr Ry lnt G Gritety R-oook S TR e
scherme |a, s dib-imdoRByhIg,5-ditixer2, puihydregyrioieecatbonydj-aminspbuly!) @stdpoxyl i ¢

acid or a car boﬁ%' e gci d prepared by known nmethods, with C CH20SQ2C in
nmet hyl ene chl &P g’?ﬁ" water, in the presence of a base such as sodi um

carbonate and a phasfethyiegHd-Gi-metiyk HsihdGhe:i)-a< 1-rhethyiabitosl FRRRIBI-BIylNY dr 0gen
sulfate, was r2?£-%llogg-2%-%{pwygfo-é§rpcﬁ-t1r—?f’l%é _dxggé)rtgrlly)l]_- 4y_ridinium trifluoroacetate,
1-hydroxymethyl-3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indo}-3-
10 yl)-pyrrole-2,5-dione; and
O-[2-][[2,5-Dihydro-3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-
3-yl)-2,5-dioxo-1H-pyrroi-1-yljmethoxyjcarbonyllmethyl}-O'-methyipolyethylene
glycol 2000.

15 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 utllized within the formulae drawn above.

20

Synthesis of Compounds According to the Invention

The compounds of the invention may be prepared by processes known in the
art. Suitable processes for synthesizing these compounds are provided in the
25 examples. Generally, these compounds may be prepared according to the
following synthesis schemes.

Compounds of formula |, in which R signifies CH;OCOR?, and in which
R® is as described above, may bé prepared as indicated in scheme 1 below,
30 provided that if R® contains a hydroxy, hydroxyalky!, amino, aminoalkyl,
monoalkylamino, or carboxyl, such group is first protected with a conventional



15 (1- met hyl -

6-nitro-3-indolyl)-1 Hpyrrole-2,5-dione [prepared as ..

exenpl i f ivedloigmdsP Patent 0 328 8026]. is WO 01127106 P@orhiPosidees635 - 12 l

Al ternatively
pyrrol e-2,5-d

, 3-(1-nethyl -3-indol yI)-4-(él-1mathyI -6-nitro-3-indolyl)-1 H
ione [prepared as exenplified’in Davis US Patent 5,057,614] is

|t or meai at o POERACRMFIeldh Elfbte MaReT KNG B cme MRl ", | 7 ©

hydroxy 5 i ntprepadi cinepdurids df fererutal | wheteira Rdis e@H:0OB: boxy! i c. acid or a

carboxylic ac
chloride int

id prepared by known nethods, in a solvent such as nethyl ene
he presence of EDC and di net hyl am nopyri di ne for several

hours at room tenperature. Alternatively, the hydroxy internediate 2 may
be treated with a known acid chloride or an acid cfl,oride prepared from

known net héds

reaction with

. 10 To prepare conpounds of structurem%fei n R3 contains a

het eroaromatic ring, the heteroatom such as N may be I#OHher nodi fi ed by

acetonitrile.

sui tably protectedYydrogg? hydroxyal kyl, am no,
nonoal Kyt ami no, _nmay bgf{urther nodigied by fir
group by known/menhods. ¥

the desired a
general formu
R2 are as def
01/ 27106 PCT/
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15

an al kyl iodide such as CH3l in a solverft such as
Al ternat fvel '

conmpounds of structure

ive
no gr

or\est 4 et ifods known i n RH
| a whi C Si gnigi es 20 CH2OP(B

i ned apove, clan be prepared by the foll
EPOO/ 09635 -13

a CI/\Oj\Rs

R2; ang wherei® RL and
\A?ng schene 1. WO

As indicated in scheme la, a chloromethy! ester prepared by reacting a
known carboxylic acid or a carboxylic acid prepared by known methods, with
CICH,OSO,Cl in methylene chloride and water, in the presence of a base such as
sodium carbonate and a phase transfer catalyst such as
tetrabutylammoniumhydrogen sulfate, was reacted with 3-(1-methyl-3-indolyl)-4-
(1-methyl-G-nitro-s-ihdolyl)-1 H-pyrrole-2,5-dione [prepared as exempilified in EP
Patent 0 328 8026).



Schene it ~II~-O¥ /OH( O ONOONOO ON11 12114 IPI'TOR Z'CR

2 O POOH wifgrhzed? ONOONI 15 101- 65 Typically, ﬁ gﬂsrethyl
internediate 2 is coupled with a suitabl y prot ect ed phosp e

m t sunobu reaction using tri phenyl phOSphI lIde and di et hyl azodi car boxyl ate to
gi ve conmpound of structure 4 .in resents a_ suitable protecting

group. Removal ofAlterRatyelt §dﬂT'H®th§|r%ﬂ}9§|YHa£(1b@9§&ln6§!}E@‘3U9 dolybyitof t he
st andar d net;swéﬁe-m,-aibﬁs [ﬁ@?a@ﬁ%‘&)@mﬁmé@ irfDavis US P&l"eht%b?remj’\lge“ Yio

represents a enz rotective groups are renoved usi ng

cycl ohexadi eifRatad M"tbgP'l"ééW%‘MdGﬁo yiglhthe lwrcawmﬁﬂayl W@l’m@ﬁﬁcﬁj n'EhIS can then

b t

ot hods. - ConpterMobilats B3k ebtéhfled Gsifig KRS prodsLRE Tybicaly FalidRS) | |,
15 which R3 In@mdmaﬁs reated mithce kwmcq;b@péﬁeeldewmarbwlm@cst herre |11
bel ow. VO 01424306 dyHdwlrPReto8sS 3n a skvent such as methylene chloride in the

presence of EDC and dimethylaminopyridine for several hours at room
temperature. Alternatively, the hydroxy intermediate 2 may be treated with a
known acid chloride or an acid chloride prepared from known methods.
10
To prepare compounds of structure 3 wherein R® contains a heteroaromatic
ring, the heteroatom such as N may be further modified by reaction with an alkyl
iodide such as CHgl in a solvent such as acetonitrile. Alternatively compounds of
structure 3 wherein R® contains a suitably protected hydroxy, hydroxyalkyl, amino,
15 aminoalkyl, monoalkytamino, may be further modified by first removing the
protective group by known methods. The amino or hydroxy group can then be
modified to the desired amide or ester by methods known in the art.

Compounds of the general formula | in which R signifies -
20 CH,OPO;R'R?, and wherein R' and R? are as defined above, can be prepared by
the following scheme Il



Scheme Il OYOR3 (OH(OOENOON N2f i I O Typically,
hydr oxymaologi27ieat er nedi ate 2 is treated with a known 5 pti/proofogsssat e or a
chl orof ormat e prepared usi ng known prgffgures, in a solvent such as THE at
tenperatures of 5to 20 C, in the presence of dinethylam nopyridine and

1, 5-di azabi cycl o(4. 3. 0) non-5-ene to afford the @%ﬁ% @q’ carbonate. 10
Compounds of fornmula 1, in which Rsignifies - and in which R3
is as described above, were prepared as described in schene |V bel ow.
Scheme IVH (OH(OONOONOI'" ZEZ NN 21 0- f i 0-g15 1 8 Typically,
hydroxynmet hyl internediate 2 is deprotonated using a sé_r_ QY base such as
n-butyllithiuimor lijM umbis(trinmethylsilyl)amde ina sgyvent such as
THE at 0 C. The ani oﬁdgenerated is then treated in t,Eg same solvent with

bi s(p- nitropheryl)dar fol l oned by a knowR<gfi ne=®r an anine
prepared using 20 % A WO 01/ 27108 635 -@5

5 Typically, hydroxymethyl intermediate 2 is coupled with a suitably
protected phosphate by a mitsunobu reaction using triphenylphosphine and
diethylazodicarboxylate to give compound of structure 4 in which Y represents a
suitable protecting group. Removal of the protecting groups may be achieved by
any of the standard methods to give the phosphoric acid 5. In particular, when Y

10 represents a benzyl group, the protective groups are removed by using
cyclohexadiene and palladium on carbon as a catalyst. Compound & can then be
converted to its salt, such as a monosodium salt 6, by standard methods.

Compounds of formula I, in which R signifies -CH,OCO,R?, and in
15 which R® is as described above, were prepared according to scheme lli below.



Conpounds of fornmula I, in which Rsignifies -CONHR3, and in which R3 is
as defi neg, aoﬁlg_\/ﬁs may be prepared as indicated in schene V, provided that
if R3 conl'ZHé" hydr oxy, hydroxyal kyl, ami no, ami noal KYCIERBRISISKy| ani no,
or carboxyl, such group i's protected w4-h a conventional protective group.
5 Schene VOYR3 OOONO +IBMNN I I 91 o | o Typically,
3-(1-Met hyl -3-indolyl)-4-(1-met hyl -6-nitro-3-indolyi)-1Sdheme lii

pyrrol e-2,5-dione [prepared as exenplified in EP Patent 0 328 8026] is 1lo
deprotonated in an aprotic solvent such as THE at 00 C using a strong .base

such as n-butyllithiuimor lithiumbis(trinmethylsilylg e, The resultlng
anion is then treated with bis(p-nitrophenyl)carbonate, foIF‘I owed by a
known am ne or an amni prepared by nethods known in art. 15 The
conversion of an acifdic compound of fornmula | into a pharmaceutically
acceptabl e salt @3 parried out by treatnment w ol &a'suid abl e base in a

known nmnner. i \abfe salts are those derlved not
bases, for s % 3 '
or gani ¢ base

frominorganic
' so rom

X .

The conver si

nol am ne.
(iutlcally
cidin a

2 i anTTET—Mnoet A
G h s canmpound of fornulta ht 0 |, p
acceptabl e salt 2 Lcarrleooout by treat nent vmth as |table
known manner. Sui tab alts are those described on pége 3.
Conposi ti ons/ FofyBilAl Aftoxymethyl intermediate 2 is treated with a known

5 chioroformate or a chloroformate prepared using known procedures, in a solvent

such as THF at temperatures of 5° to 20° C, in the presence of
dimethylaminopyridine and 1,5-diazabicyclo(4.3.0)non-5-ene to afford the desired
carbonate.

10 Compounds of formula |, in which R signifies -CH;OCONHR3, and in
which R® is as described above, were prepared as described in scheme IV below.

Scheme IV

Typically, hydroxymethyl intermediate 2 is deprotonated using a strong
base such as n-butyllithiuim or lithium bis(trimethylsilyl)amide in a solvent such as
THF at 0° C. The anion generated is then treated in the same solvent with bis{p-
nitrophenyl)carbonate, followed by a known amine or an amine prepared using

20 known procedures.



25 In an alternative enbodi nent, the present invention is directed to

phar macewo es271@0nposi ti ons conpri sing at | east one conraIvEPowméssisor nul a |
or a pharnaceutically acceptable salt_jchereof. WO 01/27106 PCTI EPOOI 09635
-16 These pharnaceutical conpositions can be adm nistered orally, for
exanple, in the &hﬁ&fnd‘s%ﬂ&ﬁﬁﬂaFW@vﬁl&htﬂggﬂifﬁs ém‘iﬁ%anﬂﬂﬁ Whith sof t
gelatin capsules ut1ons sions or spensi ons. ey can al so be
adni ni st erfids md&ﬁhﬁ# abpue, may:ha prerared ﬁsmmcateﬁm %ﬁh%ﬂQJMOBFW&eF’éBat I'n

partlcular H uitable
for parent eﬁaﬁm it s‘?ﬁot | W%ﬁlkgﬁ anﬁﬁ’t?,a?r:ilﬁé? L form % ﬁ?g%fl on

sol ut i ons.caftmxyhisachgreun isduotectﬁmm alc@nwempnalwomyesfoumvent i on
conprising io conpounds of formula 1, prodrugs of such conpounds, or the
salts thereof, may be manufactured in a manner that is known in the art,
e.g. by neans of conventional m xi Sghemeddpsul ating, dissolving,

granul ating, enulsifying, entrapping, dragee-mnaking, orglyophilizing
processes. These pharmaceutical preparations can be @ﬁ%}ﬂd ted with

t herapeutically |negt, i norganic or organic |Is carriefs actose, com
starch or deriv ereof, talc, steric acid OD=Lt3\SH can be used
as such carrlers Iets coated tabl et s, _ard hard gelatin
capsul es. S R 2 egqfable
oi | s, waxes Qggance, no.
carriers ar gens fapsyles. '
Suitable carrier for the 20 néhufacture of solutl ns andjsyrups are water,
pol yol s, sacchar bert sugar and glucose SuitabPe carriers for

injection are wat _nitt eS8l ils,
phosphol i pi ds andei-rymcﬁh%t ﬁt @et@?%yﬁ%(ﬁ@ g'ad?ﬁ%tbg’e? mt%supp&yl)teolﬁl es are
natural orpyileleBdions[preparsdees e)iempilfledm EfrPateniu828 BO2§lds s 25 The
phar naclgmcliecp%!)to?lgtee%e}ﬁ %tnl a)pr}gtlcc $0 vgntss?xcﬁ %Etﬂlr?ar" oG %rs%bnagstrc%g%aée such

as n—butylhthlutm or lithium bis{trimethylsilyl)amide. The resulting anion is then

treated with bis(p-nitrophenyl)carbonate, followed by a known amine or an amine
prepared by methods known in the art.

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

20 basic compound of formula | into a pharmaceutically acceptable salt can be
carried out by treatment with a suitable acid in a known manner. Suitable salts
are those described on page 3. '

Compositions/Formulations

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



sol.ubi l'i zi ng agents, stabilizing agents, wetting agents, enulsifying

agents, wipal9fsNg agents, coloring agents, flavoring ~a1g@lr}%§0m ts for
varying the osnotic pressure, buffers, coating agents or antioxidants. They

can al so contain other therapeutical |yl6val uabl e substances, including
additional active ingredients other 30 than those of fornmula I. WO

01/ 27106 PCT/EPOQ 09635 -17- Dosaaes As nentioned above, the conpounds of
the present invention are useful in the treatnment or control of cell

proliferative Theawr sRimacéticabedmpolittinsGapbeogdrinisterat DPAINC for exAMPRE
conpounds ?{}S forrrugréhle?ns C%Eﬁ alle}nl ng sai d cogpoun S are ga}rtlcul arly
useful in FHESHOMELP % CORHRRIPtSo Fragspr.1art O el 98lgliR CaRSUIERr exanpl e,
breast andseigiishs, bHiiions ¢k SURPEREIEHE. | TiRdy carediSe B admimsiersy reetallg, fopmpound
in accordance with this invention, neans an anount of conpound’'that is

ef fecti Ve BXAPPIRyBIhe frm efsuppasitaries; & pardicular, howeyer e sempeunfissfase or
prolong th ' ; ; ' ; ' | a
Pher apeut i o osert Rueplioh 8Re SHiabRcfor PRIehforb! RNER IR, o PR in e
t her apeut i tosm|of injeetioprsoldiontount or dosage of a conpound according to 15
this invention can vary within wide limts and will be adjusted to the

I ndi vidual requirenments in each particular case. In general, in the case
of oral or parenteral admnistration to adult hunmans wei ghi ng
approximately 70 Kg, a daily dosage of about 10 ng to about 10,000 ny,
preferably f roTﬁeaMWaze@tIQ%C@rapa@mns of the presggt inverignCamRPTSNE opr i at e,

dosage Sans RUPARRS o AU frougs SRR GoNRind] s SO herstiane? oY 1 or
par ent er al bamankfastyrad inva manneriat isgmgww’n thesag.ongi mumesans of usi on.
Exanpl es  conventional mixing, encapsulating, dissolving, granulating, emulsifying,
entrapping, dragee-making, or lyophilizing processes. These pharmaceutical
preparations can be formutated with therapeutically inert, inorganic or organic
15 carriers. Lactose, com starch or derivatives thereof, talc, steric acid or its salts
can be used as such carriers for tablets, coated tablets, dragees and hard gelatin
capsules. Suitable carriers for soft gelatin capsules include vegetable oils, waxes
and fats. Depending on the nature of the active substance, no carriers are
generally required in the case of soft gelatin capsules. Suitable carriers for the
20 manufacture of solutions and syrups are water, polyols, saccharose, invert sugar
and glucose. Suitable carriers for injection are water, alcohols, polyols, glycerine,
vegetable oifs, phospholipids and surfactants. Suitable carriers for suppositories
are natural or hardened oils, waxes, fats and semi-liquid polyols.

25 The pharmaceutical preparations can also contain preserving agents,
solubilizing agents, stabilizing agents, wetting agents, emuisifying agents,
sweetening agents, coloring agents, flavoring agents, salts for varying the osmotic
pressure, buffers, coating agents or antioxidants. They can also contain other
therapeutically valuable substances, including additional active ingredients other

30 than those of formula I.



The conpounds of the present invention may be synthesized according. 25 to.
known t ewoiass, such as, for exanple, the general schearErPgviedsded above.
The foll ow ng exanpl es i1 lustrate prefgrred methods for synthesizing the

conmpounds and fornul ati ons of the present invention. Exanple 1: Phosphoric

acid nmono- [ 3gds hyl -1 Hindol-3-yl)-4-(1-nmethyl-6- 30 nitro-1
H- i ndol - 3-yl )—Z%OXO 2, 5-di hydro-pyrrol -1-yl met hyl | sodi um salt WO

01127106 PCTI EPOO/ Q9635 . -18 A suspensi.on _consj St 1.25
RIS T NI - e Lk R MO
Hpyrrol eth% treatthemtor(confol s el ﬁr@ufé’faitlve Nﬁsordéis (i hadtictar chcBlogicadf

for mal dehyde solution (37% w w), water .. was heajed to 125 C

with stir lS@I’Qe@qdTMSFWOE‘mﬂEﬂ"éJﬂ%H@M%‘I%H'@S sgigt compQu '€ The

t
£7EL 2 Pty SRS st o, b o e

chr omat ognrapﬂ;andsq:oig\mmcpr@a gel and a m xture of EtOAc/ Hexane as elutant to
afford 1-hydroxynethyl-3-(1-nmethyl-i Hindol-3-yl)-4-(1-nethyl-6-nitro-i
Hindol - 3-yl)-pyrrole-2,5-dione (np=209-21 1 C). 10 b) To a cool solution
(10 © of THF containi ng 0.12 g (0.68 mmol e) of diethylazodi carboxyl ate,
0.20 g (0.46 mol e) of r%/ézlrox met%

| - thyl- 1 . .
H i ndoI 3-yl)A mqf@%'ﬁﬁwe Glive @mou Tﬁ&%!"PgEQ&}/" asrardance it tigne (from
Step a a@%_{r‘?t on, ﬁE?nsOaﬁQnﬁ)uﬁf—oﬂé’orﬁmﬂrﬂDthﬁf is@ffeetive/t %ﬁtaéﬂé\)m& ondded

dr opw se a solution containing 0.128 g of

£ 3 BUbiOF De |
tri phelnyl ameligratesymptams of disease 9§ PraiQRg, ﬁHeﬁ‘é‘V%'tq %8“'?16?" %hours at 200
C Al SolyaRl ‘%‘ferﬁ“ﬁélﬁ?\g&g"aggf%gﬁ Iy RS anB i Withire thetikill in

chromatograp y using si utlng wth a mxture of
Et OAc/ Hextinest.t o af f ord phosphoric acid di benzyl ester 3-(1- nethyl-
Hindol -3-yl)-4-(1-nmethyl-6-nitro-1 Hindol -3-yl)-2,5-di oxo-2, 5-di hydro

The therapeutically effective amount or dosage of a compound according to
15 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
administration to adult humans weighing approximately 70 Kg, a daily dosage of
about 10 mg to about 10,000 mg, preferably from about 200 mg to about 1,000
mg, should be appropriate, aithough the upper limit may be exceeded when
20 indicated. The daily dosage can be administered as a single dose or in divided
doses, or for parenteral administration, it may be given as continuous infusion.

Examples
The compounds of the present invention may be synthesized according

25 to known techniques, such as, for example, the general schemes provided above.
The following examples illustrate preferred methods for synthesizing the
compounds and formulations of the present invention.

Example 1: Phosphoric acid mono-[3-(1-methyl-1H-indol-3-yl)-4-(1 -methyl-s-
30 nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl]sodium salt



20-pyrrol-1 -ylmethyl ester as a brick red solid (nmp=105-109 C). c) A

sol uti on wbodznieeg (0. 051 nmol e) of phosphorl c acid di bepgykpimbds 3- (1-
met hyl -1 Hindol -3-yl)-4-(1-nethyl - %r0|
H i ndol - 3y|)25d|ox02 5-di hy dro- 1-yl met hyl ester (fromstepb

tes 1 eat A tysRodision) ?ﬂ%@%%ﬁ?ggs’& 5H0pRd ety BRBMEEL R et ed o
4&360r 21; C;/vihlO ﬁhwquwl-tst-mirbmadwl? 1-pyrralb2, &dbthSBE Dakistlg$ PR No.n. 2t \Agg C,
rfvashed Wi th ‘T’\Iﬁaéﬂftb @@r@&??"mége&yﬂ%éi) k g Qéé{n&%{é fr edi sol ved

in THF, fil t%@‘ﬂ\ehfﬂ’dqag'%e@'\klifﬁstﬂﬂﬁ? Ahd WWith %ﬁ@ﬂu%‘b&ﬁhe‘f‘ﬁéé%ﬁa&ﬁécﬁbyﬁ 14 30 ny
of phosphoric acid nono- ( 3- -1 Hindol - |)-4-(1-nmethyl -6-nitro- 1

H-i ndol 53-y| hogrsg T@ﬁdﬁ@‘@mmm?dv@wmﬂdldlw with waterd)Tha redsolid on of 14

o RS R ARG ool 10t ) ol

PCT/ EPOO/ Q9ﬁeﬁromattmr§pmeu&yg Jsm(:a gehand amwumf\EiDAcfHeﬁnmmmt??tter wawgs _—
d

Thi s sol ut i off o Frdt Bty bR bbor 4 UF 47 Pk G ol R

nmono- [ 3- ( 1- neilpyrible=R j5rdiohe anﬁﬁeglz{ﬁ’{:)rret hyl -6-nitro-1

H i ndol - 3-yl ) -2, 5-di oxo- 2, 5-di hydro-pyrrol -1-yl met hyl ] sodium 5 salt.
Exanpl €%2: | soni cotinic aci d

3- (1- et hy@I *)erza @%glfoggnodﬂ @49 bt *i*‘ﬁkfb‘éhta‘i"mﬂ?g PH@ 0.68 "nmol?)eof

H i ndol - hydr o- pyrr ol 1%/ rio To a
sol ution of d?eﬂmampu@mbmme @i.2(xg (0.46 mmole)al ‘ehy@rpxmelthyl-sét-mathw- (3-

di met hyl am npgr.o I ide. hy. e i n CH2C12
was added 4?% co %\{lﬁ@ﬁ?ﬂéﬂ@ﬁ‘%ﬁ%@uﬁg} en?ypc@ '&iét %g“@égéc/ ogﬁé%%px ure was
stirred a feabove)and340 g-(MAB mmohe)taf dibeBzyiphosphlid was added dropwnse 5
H i ndol - 3-yl 5- one
br epar i ae. ThoLa B Sordingiel 6 SamaibaRaRiniey pLimbbBbReshfe
stirred at reeitingMiRUAS Was stiféd favarurdezes C. TARsolveituss m%orated

and the residue was purified by chromatography using silica gel and eluting

with a mixture of EtOAc/Hexanes to afford phosphoric acid dibenzy! ester 3-(1-

methyi-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-

20 pyrrol-1-yimethyl ester as a brick red solid (mp=105-109°C).

¢) A solution of 35 mg (0.051 mmole) of phosphoric acid dibenzyl ester 3-(1-
methyl-1H-indol-3-yl)-4-(1~-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-
pyrrol-1-yimethyl ester (from step b above) in THF (5 mi) with 5 mi ethanol and

25 0.5 g of 1,4-cyclohexadiene was treated with 35 mg of 10% Palladium/carbon.
The mixture was heated fo 45° C at which point there was a slight exotherm.
After 10 min. at 50° C, the reaction was filtered hot through celite and the filter
cake was washed with THF. All solvent was evaporated and the residue was
redisolved in THF, filtered through celite and triturated with hexane to give 14

30 mg of phosphoric acid mono-[3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-
1H-indo}-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl].

d) A solution of 14 mg (0.029 mmole) of phosphoric acid mono-[3-(1-methyl-1H-
indol-3-yl)-4-(1-methyl-8-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-



di luted with dichl oronethane, washed wi th aqueous HCL, saturated NaHCO3,

wat er, drygeaYe MISO4 and evaporated. The residue was peyfephd/@gssty col um
chromat ography to afford isonicotinic acid 3-(1-nethyl -
Hindol -3-yl)-4-(17methyl - 6-nitro-1 ~19-

0 Brarpl e JOIY] Wi s@hd SeBELI I EHIE water firahioa A gl i

conpounds V\ﬂfyelroxvdeaamiletﬁe pElEofaI)e solutbon was 7at| This-splutivatwas filtlered and

H i ndol - 3-yl
i oxo- 2. 5. NRpIZBB abrd PhdRphale ek pa1S {T-Aetf 1PEinglok-ayt-4-(1-
& [ 2d[ I[ 235 lci\;\émgr(-)@-n&rd-iHQﬁdéléd-yl)-2lﬁr -Hioge-2; B ditiyiirod pyriolameyimsthyllsodiufn- |
i ndol - 3- -
2, 5-di &xo- >2/,351"di hydr o- pyrrol - 1-yl ] net hoxycar bonyl ] et hyl ] - O - net hyl pol yet hyl
ene glycol 2000 (yi eI d - 88°/c) c) pyri di n-4-yl acetic acid

3-(1- rrethl-lH-lndoI 4(1- hyl - 6-nitro-1H|
3-yl) -2, sExample 3: 9s (1-me;mwetmd@se-m % Grethy-&soisgo-
vw01/27106HﬁoﬂpEpod)-a xo- thydrerpyrel-Tvm Taci d 3- (1-net hyl -

Hindol -3 yl)-4-(1-nethyl-6-nitro-1 Hindol- 3
yl)-2,5-di oxo-2, 5-di hydro-pyrrol -1-yl methyl ester (yield - 94%; 5 e) .
pyri di fir 2Tpla sulatiorcofadimetiBddninopyridine { .5tequialents)ydnd 1~éth§lIL3-(3- :

- et hyl - 6-ni t dr.o- pyr 1-yl et hyl
ceter (7 Oiesthyiagugoprppyikcarbodinids nareBiiR:l Sedivagit i CRcr whs
HI_ ') ”20'5 gadhéd 4—1{1\_)6%% auid (ﬁz @qhilvaleht%hddhé f&tctlon mixture was stirred l:a)cf:ew . .DI\/AP
y i QXO0- | rro er se n
10" and 2. Migigescl- h‘)’dﬁﬁ‘ﬂ 3b(9 ’B?@%Lﬂg ‘?TﬁB {5 JY('%‘HM' éj g ‘5-"&30? s
hexadec- 93%;1}Opy‘rro3e-(z 15-HRink breiaaréd aisﬂmlex&mdlé 1& Wés BEUSY And thy lfeh@hdn
H- i ndol - 3-yl) -dl oxo- - di hydro-pyrrol - K thl;‘, est er ield - 539%;
15 mixture was stirred at room temperatur rseveral ours. The mixture was
diluted with dichloromethane, washed with aqueous HCL, saturated NaHCO3, . .
water, dried over MgSO; and evaporated. The residue was purified by column
chromatography to afford isonicotinic acid 3-(1-methyi-1 H-indol-3-yl)-4-(1-methyl-
6-nitro-1H-indol-3-yt)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethy! ester (yield —76%).

20
Example 3

Using the same procedure as in example 2 the following compounds were
prepared:
25
a) nicotinic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl}-2,5-
dioxo-2,5-dihydro-pyrrol-1-yimethyi ester (yield — 76%);

b) O-[2-[[2,5-dihydro-3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-
30 2,5-dioxo-2,5-dihydro-pyrrol-1-yijmethoxycarbonyllethyl]-O’-methyipolyethylene
glycol 2000 (yield — 88%);

¢) pyridin-4-yl acetic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyi-6-nitro-1H-indol-
3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (yield — 39%);



15-h) (2-[2-(2-carboxynet hoxy- et hoxy) - et hoxy] - et hoxy] acetic

aci d- 3- ( lwomismbs 1 H i ndol - 3-yl ) - 4-(1-nmet hyl - 6- ni t 1 0- 1 per/Epoongsss.

H i ndol - 3-yl) - 2, 5-di oxo- 2, 5- di hydr o- pyirz(iol -1 - ylmethyl ester, purified by
reverse phase col unmm chromatiography (yfeld - 61%.. 20 Exanpl e 4:

But - 2- enedi oi ¢ acid nono-[3-(1-nethyl4Hindol-3 yl)-4-(1- nethyl-6-nitro-1
H- i ndol - 3- yI) 2,5-dioxo 2,5-di hydro-pyrrol-1 -ylnmethyl] ester To a

sol ution ﬁyrhydsqekaoatdndud 3-((-hétbylkw-l-rntid%-swal»(ﬁmtﬁyi-s-r(.&ommbr 6-nitro-

1 Hindol - r,¢ ol | one n in 1:4

CH2Cl 2: 25 b%X&éz%d ?egggﬂfgﬁ? -RyTraly gﬁ Yi?@‘%f(&"?m%‘!{’ chl or| de and
excess dil sopropyl ethylamne. The reaction was stirred at roomtenperature
for 20 mn Acet and wer.e action mxture was diluted
w th GDoR, PR had At i e P o Sy B - fametbal ovatie Hendlr e
over Na2SO4.3-fe 5-5%&&125-8mybw-pﬁ1&ﬂ%ﬂh@trﬁd astef| (Bl o-dsds); 1- met hyl -

H i ndol - 3-yl) - 4( -nmethyl-6-nitro
H i ndol - 3-yl ) -2, 5-di oxo- 2, 5- dlhydro pyrroI-I yl methyl] ester was purlfied

by flash f)CfHdéeﬁ?@&Hl&Fmdn&!@ ?' l‘ﬁe H-f“&'% %g%ﬁgﬁﬂwwﬁ@" :n| tro-1

Exarrpl e 5:" Decanoic acid cgo
i ndol - 3- Wy2,5-dioxp-3 2w '@VH?H?'U"WhY’bBSfEI Wm?rﬂﬂ ER€tand BMAB=canoi ¢

Zﬁhdl(% TEre A R plPed BRIV SRy 1 s i red
Vi gorously at 0 Cfor 30 min then roomtenperature ("RT") for 3 hrs.

Aqueous 2| C /%] I ( 09
321 Vot hol -RaleEp RS ORI RSB SntbBy e Pp- T ifarana: 2. 5. i one
(20 io ny, %ﬂbmrﬂ;ﬁadxﬂyﬁﬂepﬁ%lﬁaylmuthWeS@S ($RRD) 58#%Y; di ssol ved in DVMF and
treated with Cs2C33 (49 ng, 0.15 mml) for a few m nutes, the chioronethyl
ester (33 ng, 0.15 mmol) prepared in step a) above was added and the
15 h) [2-[2-(2-carboxymethoxy-ethoxy)-ethoxyl-ethoxy] acetic acid-3-(1-methyl-1H-

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

ylmethyl ester, purified by reverse phase column chromatography (yield —

61%).

20 Example 4: But-2-enedioic acid mono-[3-(1-methyl-1H-indol-3-y1)-4-(1-
methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl] ester

To a solution of 1-Hydroxymethyl-8-(1-methyi-1H-indol-3-yl)-4-(1-methyl-6-nitro-
1H-indol-3-yl)-pyrrole-2,5-dione, prepared as in example 1a, in 1:4 CH,Cl,.

25 benzene, were added a large excess of fumaryl chioride and excess
diisopropylethylamine. The reaction was stirred at room temperature for 20 min.
Acetone and water were added. The reaction mixture was diluted with CH,Cl,,
washed with water, cold saturated NaHCOs, water and dried over Na,SO,. The
resulting but-2-enedioic acid mono-{3-(1-methyl-1H-indol-3-yl)-4-{1-methyl-6-nitro-

30 1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol—1 -yimethyl] ester was purified by flash
chromatography (yietd 60%).



reaction was stirred at roomtenperature for 30 m nutes. Agqueous workup, - -

fol | owed vayosiriosf | cation by flash chronmat ography yi el deepceapengsss aci d 3- (1
15 nmethyl -1 Hindol - 3y|) 4-(1- rrethyl- -nltrol
H i ndol - 3-yi) -2, 5 di oxo- 2, 5-di hydro- Frol - 1- ylnethyl ester (yield - 58%.

Example 620 T 8 24 Bei ag ({l_n?eﬁ sdrit, ner to
B T e
H

stiatptiong é%%?‘Eﬁ?&%é?%g%@?“gdagﬁgﬁg‘ﬁ%ﬁﬁ%% 'ﬁ& g%”@%ﬁg ingﬁam d as
descri bed i rBgNHSOcand 1.20ey CICHsO8Q.Qrindat €H,Ch: HAX) Ty redalion v&8%) ; b)

|2_|_ ;2 n g Io Feg hy ! s,tﬁrr@" ?\'ﬂgq%ﬁﬂg % g °§Tf{n% %g%iﬁgrlnénlroom temperature ("RT") for 3 hrs.

i ndol - 3- yI ) - Reiedlisaverkdp Gietietychioromethyitiecanpateefyield 168%pr (the starting 30
chl oronet hyl pival ate was purchased from (Al drich) (yield - 91 %9. WO

01/ 27106 PCT/ EPO0/ 09635 -22 Exanmle 7: 3-am no-cycl ohexanecarboxylic acid
3- (1- et hy) -4 (HMeIRpis- :ﬁdbﬂy))—4—(‘1 -fnbtiyBEhniiro Bindodlyip-1 H-pyrroled,5-dione)(2@, 5- di oxo

chi or o hyl m%f6°‘§a%m¥>bxgée§%%ﬁ%?érﬁrqéé%%av%?@ﬁ@éﬂ%% was

prepared in gesb mrc%@mqagﬁﬁg% ¥5 ﬁirﬁél)fb?a(#ew\inb@é tHe chiedmethyia from

N-t- butyl oxycar - 3-am no- cycl ohexanecarboxylic acid which itself was
synt hesi zed egtelt (3@ TRQdM5 mra@lwmmaw insetep 3 8bev] was adrled apdthg, -

cycl ohexanec #ffe dr 30 tes. Aqueous workup,

3-(1- Met hyI %r f{é?f( ﬁ:ldi'ﬁtﬁh%erﬁll t?o g |rrr1“n('5l eys ‘1 B

yrrol e-2, 5-di one
(66 g, 0. Tibliowed by (ustcatoniast ieh chromBiogeaRy NEISSUBeGCIR-GrE and

treat e?s methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-
pyrrol-1-yimethyl ester (yield - 58%). :

Example 6

20 The following compounds were prepared in a similar manner to example 5b
above:

a) [2-(2-methoxy-ethoxy)-ethoxy]-acstic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-
methyl-6-nitro-1H-indol-3-y1)-2,5-dioxo-2,5-dihydro-pyrrol-1-ylmethyl ester (the
25 starting chloromethyl ester was prepared from the corresponding acid as
described in example 5a; purified by preparative TLC) (vield — 38%);

b) 2,2-dimethyl propionic acid 3-(1-methyl-1H-indol-3-yl}-4-(1 -methyl-6-nitro-1H-
indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (the starting
30 chloromethyl pivalate was purchased from (Aldrich) (yield — 91%).



wL.th Cs2CO3 (0.15 g, 0.45 nmmol) for a few m nutes. The chl oronethyl ester

(0. 13 gmwBefienpgol ) prepared in step a) above was addegcg}%iwt,dggssreaction
15 m xture was stirred at roomtenperature for 50 m nutées. Aqueous workup,

foll owed by purification by flash chrorarography vyiel ded [ N-a-butlyl oxy- 3-

LT ndol 5. EXamBIE S oo oheNaDeE ARTUR Asid y(1methy3indol-3-yi)-
2, 5- di hy dr&{bmethyl-6-njtroxd Heindod3tyl)-2,6ydieko-2,5-alitgdracpyryolFhglmethyl but yI oxy

protectin §tat@mpound of step b) above was renpved by treatnment
w th TFA %&éﬁlﬁi@rg?groom tenperature for 50 mnutes. The TFA and CH2Cl 2

were evaporate using a stream of nitrogen. The residue was purified by
HPLC to gi ve 3-am no-cycl ohexanecarboxylic acid 3-(1-nethyl- 1 Hindol-3

1)-4-(1-met hyl -6-nitrg- i ndol, - 3- - 2. 5-digxo0- 2, 5-di hydro-pyrrol -1- 25
Ut hy P e Bhlormat v hub e Bty U AT g afe o Bao s B R P00 09635
- 23- Exanpl epfephfed indd bitnfanehafABPEYX eI b dBESHHRVIGGH ekBmplesaTrbMNABNNEr to
exanple 7a, b a&ij ‘gqj_gescrl bed abo%’gEa a i peridi ne-4-carboxylic acid
3- (1- net hy| - ulMloxyeryponyld-gminorayc }mez&)q fi¢,agid,which itself was
i ndol - 3-yI') - gurhedisadPby thies KHoWHI5rBcauLIrs oF BOC lotBvtibof 8drfilol i f | uor oacetate

(prepared from N-t-butyl oxycarbonyl - pi peri di ne-4-carboxylic acid (Bachem)
(yield - 62%%'@@’@?9237§ﬁm|§321d1@¥¢73¢£)-propi onic acid 3-(I -nmethyl-i

Hindol -3-yl)-4-(1-nethyl-6-nitro- 1

H-i ndolp3-yl) -2, 5-di oxo-2, 5-di hydro-pyrrol -1 -yl methyl ester
trifluoroacetate (prepared from N-t-butyl oxycarbonyl-am noi sobutyric acid

Bach ield - 63%.
(Bachem) lg)yé-eﬁ -Methyl-sf?ndolyl)-4-(1-methyl-6-nitro-S-indolyl)-1 H-pyrrole-2,5-dione (68

mg, 0.15 mmol) (see EP Patent 0 328 8026) was dissolved in DMF and treated
with Cs.CO3 (0.15 g, 0.45 mmol) for a few minutes. The chioromethyl ester
(0.13 gm, 0.45 mmol) prepared in step a) above was added and the reaction

15 mixture was stirred at room temperature for 50 minutes. Aqueous workup,
followed by purification by flash chromatography yielded [N-a-butlyloxy-3-
amino-cyclohexanecarboxylic acid}-3-(1-methyl-1H-indol-3-yl}-4-(1-methyl-6-
nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (yield - 95%)

20 ¢} The tert-butyloxy protecting group of the compound of step b) above was
removed by treatment with TFA in CH,Cl, at room temperature for 50 minutes.
The TFA and CHzCl> were evaporate using a stream of nitrogen. The residue
was purified by HPLC to give 3-amino-cyclohexanecarboxylic acid 3-(1-methyl-
1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-
25 ylmethyl ester trifluoroacetate (yield — 57%).



15 Exanpl e 9: Piperidine-4-carboxylic acid 3-(1-nmethyl-I1Hindol-3-yi}-4-(1-
met hyl - 6weia2ao8 H- i ndol - 3-yl ) - 2, 5-di oxo- 2, 5-di hydr o- pyPCDEPI0gE3sEL hy|
ester acetate salt 20 Piperidine-4-caphoxylic acid 3-(1-nethyl-

H i ndol -3-yl)-4- (1 met hyl -6-nitro-1 H 1ndol -3-yi)-2,5-di oxo- 2, 5-di hyd
ro-pyrrol glamgi@®t hyl ester trifluoroacetate, prepared as in exanple 8a
above, wa ed in ethyl acetate. The resulting solution was
neutralized with cold saturated NaHCO3. The ethyl acetate |ayer was

concentrated . and .slurried iin H2O idi £ i C

| yophi | i z&ﬁeé%ﬂw"% cOmPOHRAE Werg B%ngeg‘ﬁ'bg% é‘t’ﬁ'.g’e 8%95%5’&'@%1%:

Pi peri di ne-gbsesdtPabove: aC| d 3-(1-nmethyl-1Hindol-3-yl)-4-(1-

met hyl -6-nitro-1 Hindol -3-yl)-2, 5-di oxo-2, 5-di hydro-pyrrol -1 -yl et hyl
ester hydrochloride 30 WO 01/27106 PCT/ EPOO/ 09635 -24

Pi peri ifi ne-4-carboxylic acid 3-(1-nethyl -

Hindol -3-yl)-4-(1-nethyl-6-nitro-1 H
i ndol - 3- ylg) - ﬂpéﬂdnmﬂ’bmwMhmethvldﬂ-lledDiﬁWM'@smhﬁ@émi@'éHsalt

prepared as ., | e. The ethyl
hcetate sol uw& s ooy R ROSE Rty i filoraRuae.

concent r at edpréptedfrom Nldarutwpxy&alrbbmﬁ-ﬁlp@hlﬂm Bﬁl@oxyﬂceamda@amenﬁ) sol ution
was treated Wl’e‘i(éj éz uivalents of 2N aq. HCl and purified by HPLC to give
t he desi red v} ﬂlyl eld - 86%. Exanmple 11: 2-ami no 2-nethyl -propionic
acid 3-(1-nmethyl-1 Hindol-3-yl)-4- (1-nmethyl-6-nitro-|Hindol-3

yl ) -2, 5 di oxo- 2, 5-di hydr o- pyrrol- 1-y| met hyl ester 10 hydrochloride This
corrpound was prepared from 2-am no-2-nethyl-propionic acid 3-(1-nethyl- 1

i : 238: 3 tif % agméc} 8%%@99@@)@5&# gcﬂi 3(1-me thyl-1H-indol-3-y1)-4-(1-methyi-6-nitro-
1H-indol-3-yl)-2,5-dioxo-2 5-d|hydro-pyrrol 1-ylmethyl ester trifluoroacetate
{(prepared from N-t-butyloxycarbonyl-ammonsobutync acid (Bachem)) (yleid -
63%).

Example 9: P|per|dme-4-carboxyllc acid 3-(1-methyl-1H-indol-3-yl)-4-(1-
methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1 -ylmethyl ester
acetate salt

20 Piperidine-4-carboxylic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-
indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester trifluoroacetate, prepared
as in example 8a above, was dissolved in ethyl acetate. The resulting solution
was neutralized with cold saturated NaHCO3. The ethyl acetate layer was
concentrated and slurried in Hz0 and acidified with excess HOAc and lyophilized
to give the desired product (yield — 97%).

[20]
(9]

Example 10: Piperidine-4-carboxylic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-
methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester
hydrochloride

30




ylret hyl . ester trifluoroacetate, prepared as in exanple 8b, using a simlar

15 procedw@ wdescribed in exanple 10 (yield - 719. e 12:
1- Met hyI [3@?1 met hyl -1 H i ndol - 3-yI) - 4- ( 1- met hyl - 6- n%@%"’ﬂ%ﬁ”

i ndol - yI) 2,5-d i oxo-2,5-d ihydro-pyg#rol - 1-yl net hoxycar bonyi ] - pyr| d i
' OAsqutlon of nicotinic (1-methyl -1

ol - 5. bipp ”chaﬁ?%e?ﬁarbw%c GG A bR DL -y14-(1-mefhyL6-itro TH.
3-yl)-2, 5 ﬂd@%@yl?-e% diohé#ﬁr B f&byrﬂdl\yl‘tm {Iﬁfem&‘l ofief Sé %@?&gaﬂi@%@r ed as

descri bed in exanpl e 3a, was reate NaBP The
reaction wWEEX3MAG 8abaye, mas digsqivad in %ﬁ@taﬁeT%BWh@CQXﬁig S@U&por at ed and

the 25 reswaslaem.zee thf‘x'o%m %un‘d?é&\lhﬂﬁgf»%éj%&d%ﬁ%d' and wab taKkgp ! -

H-i ndol - nitro

yl)-2, 55di %x @chbh W@r §We$dttngsdum weayreatedowm geqpyaienmnau

{15! o onp Rt g B7 Hpt b eldksted produet (e -5% 1 6. o
nttro-I Hindol-3-yl)-2,5-dioxo-1Hpyrrol -1-yl] rret hoxy] carbonyl ] - 1-
pi peri di nyl ] carbonyl]ethyl]-O -nethyl pol yet hyl ene gl ycol 1000 WD 01/ 27106

PCT/ &P00/ 09635 - 25

gl é ér:\/ﬁf EYEx edpi n&.-%-m&rtw %jggcﬁm- Iethyr-TRdddol @\m epar ed
as in rﬁc C!-IISS W E 5 fygio-pystdl-rm ngsfsé(rgl ution

was neutral | zed 5 W|th cold saturat ed NaHCCB The et hyl acet ate |l ayer was
concentrated and the resi due was taken up in CH3CN. The solution was added

dr opwi se t .a _solution of car box eth O - net hyl po et hyl ene gl ycol
1000 acid ?8?’?‘83“"(‘@ Va9 Brepar ‘ﬁ’ %’E%W@F‘PR)P')'CGCM {hipegi-yet hyl ene

gl ycol loommﬂs 0 mbmmierrﬂro-nmﬁe@lts-ﬁ)-zwdn@k@@% dnﬁg ﬁﬂ-ﬂQn m xture

was stirred for hour The solvent to waS evap or at ed e resi due was
purified Weﬁyteqtgr tgﬂ@rpg%tate prepared as in example 8b, using as1m|lar

15 procedure as described in example 10 (yield - 71%).

Example 12: 1-Methyl-3-[3-(1-methyi-1H-indol-3-y])-4-(1-methyl-6-nitro-1H-
indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethoxycarbonyl]-pyridinium;
trifiluoroacetate

20

A solution of nicotinic acid 3-{1-methyl-1H-indol-3-yl}-4-(1-methyl-6-nitro-1H-indol-
3-yl}-2,5-dioxo-2,5-dihydro-pyrrol-1-ylmethyl ester in CHsCN, prepared as
described in example 3a, was treated with 2 eq NaBPh, and 6 eq Mel. The
reaction was stirred at reflux for 7 hours. The solvent was evaporated and the

25 residue was purified by HPLC to afford 1-methyl-3-[3-(1-methyl-1H-indol-3-yl)-4-
(1-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethoxycarbonyl}-
pyridinium; trifluoroacetate (yield 52%).

Example 13: O-[2-[[4-][[2,5-Dihydro-3-(1-methyl-1 H-indol-3-yl)-4-(1-methyl-6-
30 nitro-1H-indol-3-yl)-2,5-dioxo-1H-pyrrol-1-yljmethoxy]carbonyl]-1-
piperidinyljcarbonyl]ethyl]-O’-methylpolyethylene glycol 1000



Exanpl e 14: 4-Phosphonooxy-benzoic acid 3-(1-nmethyl-IHindol-3-yl)-4-(1- -.
met hyl - 6w oway166 H- i ndol - 3-yl ) - 2, 5- di oxo0- 2, 5- di hydr o- py recuherds/nssiset hyl

ester nonosodiumsalt 15 a) t-BulK (9.&_nL, 9.6 nmmol, 1 Min THF) was
added drop-wise to a solution of 4- hydroxybenzal dehyde (1.10 g, 9 nmol) in
THE (40 nL). The m xture was heated at 70 C and tetrabenzyl pyrophosphate
(5.05¢g, 9.37 mol) in THE (20 nlL) was added. After 1 h, THE (100 ml-) and
hexanes (200nL) were added %O The tion_m xt was filtered and the

filtrate was pMethyka-indelyl ﬂr@t'ﬂ@'ﬁrhg(gé‘ “fﬂ’si'wiﬂg‘iT(ﬂUe over silica using

2% 5% 10% r&ﬁﬁé&a W }m i ' b Jasbati i

4-f or nyl - dﬂg‘%\y estr%r (3. %}é&ﬂ-@l;‘lﬁb SM%ﬂlgggﬁwéﬁ]yr ogé‘r)]r ogﬁ%st g

nonohydr atexafyde §g, was lesﬁh'ﬁg)m ethvl\agatate; The tesyitinggalutiorwas ngulializedyt i on
f ph hqr [ g t .32 mm

Ct v b <F o el sSufibRENGHES! The By} aEHateGEh was SohGintifed nditne”, 12 1)

30% i n watresidug wasialen um%@b@ﬁhwawwadg%gmmw tra selufion of ny,

3.5 Mol ) Ahs) ey, ' ' PO m Cfor 1.
h, then vvadr)%?@W&@%@%éﬁ%&%ﬁ%@%@&'& ioum 3%'%’“‘?%@3??%’? g (100 ny)
was added feord Q-(2carbaxyetbyl)-Q"smethypalyethylegerglyesl §06@ aciddising stand®dni n.
Water was ad ; ' r ] 1/ 27106
pCT) Epoey daBasiurel B e The et ke el st Tol) b, ThE sdfeenty
(MySOUANo fwhs evapgbrated ancithe eesidee waspurified by piRl<hvield 70%)i d di benzyl ester
4- car boxyl - phenyl ester (880 ng, 94% as a pate yellow waxy solid. 5 c¢c) A
sol ution of phosphoric acid di benzyl ester 4-carboxyl-phenyl ester (205 ng,
0.5 mol) (fromstep b) above) in CH2C12 (2 m-) was added to a sol ution of
1- et hyl - 3-(3-dinmethyl am nopr opyl ) carbodi i m de hydrochl oride (149 ny, 0.78
Example 14: 4-Phosphonooxy-benzoic acid 3-(1-methyi-1H-indol-3-yl)-4-(1-
methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester
monosodium salit

15

a) +-BuOK (9.6 mL, 9.6 mmol, 1M in THF) was added drop-wise 1o a solution of 4-
* hydroxybenzaldehyde (1.10 g, © mmol) in THF (40 mL). The mixture was _
heated at 70° C and tetrabenzy! pyrophosphate (5.05 g, 9.37 mmol) in THF (20
mL) was added. After 1 h, THF (100 mL) and hexanes (200mL) were added.
20 The reaction mixture was filtered and the filtrate was evaporated. .
Chromatography of the residue over silica using 2%-5%-10% methanoIFCHzclz
gave phosphoric acid dibenzyl ester 4-formyl-phenyl ester (3.38 g, 98%).

b) Sodium dihyrogenphosphate monohydrate (79 mg, 0.57 mmoel) in water (1

25 mL) was added to a solution of phosphoric acid dibenzyl ester 4-formyl-phenyl -
ester {0.89 g, 2.32 mmi) (from step a) above) in MeCN (10 mL) at 0°C.
Hydrogen peroxide (0.24 mL, 30% in water, 2.4 mmol) was added, foliowed by
sodium chlorite (315 mg, 3.5 mmol} in water (2 mL). The reaction mixture was
stirred at 0° C for 1 h, then warmed to room temperéture for 2 h. Sodium

30 thiosulfate (100 mg) was added and the reaction mixture was vigorously stirred
for 15 min. Water was added and the mixture was extracted with EtOAc. The




mrol ) (Al drich) and D net hyl am nopyri di ne (139 ng, 1. 13 mml) in CH2C 2 (5

m) . Aftewdiumm;,, 1- Hydr oxynet hyl - 3- (1- net hyl - CT P00/0953
Hindol -3-yl)-4-(1-nmethyl -6 10 nitro-1 Hindol - 3y|) pyrr (E %gdlone(215
ng, 0.5 mmol ), prepared as ‘' exarrplezﬁ a, in CHRC2 (2 nL), was added and

h t t The re uIting m xture
\t/vag [)na)r(t :J'[ ?O\éva@?n% I’&%’Z’Sﬁ pash eﬁ]ﬂ%ﬁ%’ %\?ﬁij&ﬂeé%ﬁgggﬁ %d@Q racts were

washed with wﬁﬁntraﬁiﬁ Hoﬁ&%brd%ﬁe@ﬁéﬁéﬁ%abﬁo&bl gstéfe organic
extracts wer 8%? dr| Ei[?&*[hﬁ 04% l%gd concentrate Chr omat ogr aphy
of the resi d o) A3 8 RAlp ve 89558906 Et OAc- CH2QI 2 yi el ded

4- (bi s-benzyl oxy- phosphoryloxy)- benzoic acid 3-(1, 6-di net hyl -
Hindol -3-yl)-4-(l-methyl-1 Hindol-3 yl)-2,5-
di oxo- 2, 5-di hydro pyrrol -1 -yl methyl ester (179 ny, 449% as an orange foam

.2 | Al drich ed t
i xt ur 6501 A ST PDGRRTE BB gl sl Atretorwberuesier B one: hy: - 1
Hi ngol g y: D54mn{01)f(franimép béa?}ove) in CHzCIa (2 mL wa? ﬁdded tc{ a rsol(ugon of 1- o 10
es Ny,
nHTrIDIn) O( from ét“é(bgég Idﬁﬁ%%‘)a"mépf ?Q/%JV m?,)’ ide (#Ae.LD-68 THE (6
n) and et hanwholmxl&m})andﬁimeﬂmmeﬁyﬂﬂm@ ues MES1 . 18RS IncChz8), 6 for 20

25 m nut es eaction ture was cooled to roomtenp erature and was
filtered oveF“Lgé{fﬁ"es MiDaes hEYAPXy Rty TWBVCW -indolta- Yé)rfh‘(bmﬁi@fi'@r ated. The

resi duggvas esnktaaneRER ueheY ﬁmﬁ choll et vl oxi d (2.4
1yorﬂ HFW

m., 2.4 mmol) was added he m xt ur eresultlng
m xture was PXAOPleriapR ﬂ"f'z@b (QWHPE@S\ﬁdﬂﬁd Qnd @QSIDWWE@&S sticeadeat. roGo

Lyophi 1 zat ! ety & mhﬁwgéguﬁ@éx?@%%g pafitiBinda bésBanW;ch, 1 ndol - 3-

yl)-4-(1-net Itro Hin
2, 5- di oxo- 2, sndiwnsa!ra@dﬁpe prganic extrastswere washed withrwatedi The agueoyss0 ng, 74%

T (1ot iy VS 88 extflrath i CHRORTHE Bk Wit ioho SR, oy

, 15 (MgSO.} and concentrated. Chromatography of the residue over silica gel
using 5%-10% EtOAc- CH.Cl, yielded 4-(bis-benzyloxy-phosphoryioxy)-
benzoic acid 3-(1,6-dimethyl-1H-indo}-3-yl)-4-(1-methyi-1H-indol-3-yl)-2,5-
dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (179 mg, 44%) as an orange foam.

20 d) 1,4 Cyclohexadiene {0.12 mL, 1.26 mmol) (Aldrich) was added to a mixture of
4-(bis-benzyloxy-phosphoryloxy)-benzoic acid 3-(1,8-dimethyi-1H-indol-3-yl)-4-
(1-methyl-1H-indol-3-y)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (100 mg,
0.12 mmol) (from step c) above) and Pd /C (37 mg 10%) in a mixture of THF (6
mL) and ethanol (0.3 mL). The reaction mixture was warmed to 5§5° C for 20

25 minutes. The reaction mixture was cooled to room temperature and was
filtered over celite, washed with methylene chloride and concentrated. The
residue was dissolved in MeCN and water at 0°C. 1N Sodium hydroxide (2.4
mL, 2.4 mmol) was added and the mixture was fyophilized. The resulting
mixture was further purified by HPLC with 5 to 50% MeCN - water.

30 Lyophilization yielded 4-phosphonooxy-benzoic acid 3-(1-methyl-1H-indol-3-
yl)-4-(1-methy}-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethy!
ester monosodium salt (60 mg, 74%) as an orange powder.



2, 5-di oxo- 2, 5-di hydr o- pyrrol -1-yl ] met hoxycar bonyl ] - 4- phenyl - & -

met hyl poW@oemiene gl ycol 500 5 a) Dry PEG 500 nononet hyACTEPNE#963518. 36 g,

33 mmol ), ethyl -4-hydroxybenzoate (5.0,8. 30 mmol) and triphenyl phosphi ne
(17.34 g, 66 molI) were dissolved in dry THE (100 nL) and cooled to 00 C
under argon. To this was slowy added diethylazodi carboxylate (12.95 ni,

83 mmol) in dry THE (10 niL). The 10 resulting m xture was then warned to 50

C for 16 h.. The m xture was cooled to 00 C under -argon and

di et hyl az ng?_%@zsi wﬂnﬁetﬂyldimin&ql-@;ﬂﬁ-%ﬂ-mbtl)yhﬂanitro-aﬂeiadolfa’-lfy&)-rri xture

was heate ) A 28 | !,ﬂq .oand

chr onmat ogr?a’%ﬁg) ﬁ%@l?@ogggﬁéeﬁ&i@%tﬁ§§9é%%ﬁl [ ngﬁﬁ:awl 2Cl 2- hexanes,
CH2Cl 2, 50meshylpolyethylene glyee] 800her yiel ded 9 g crude ethyl-4-0 15

met hyl pol yet hyl ene gl ycol 500-benzoate as an oil, 5.4 g orange oil (3/2
nmol e% tsri phenyl phosphi ne/ product), and 4.9 g (-58 % overall yield) orange
oil (5/4 nole%triphenylphosphine/product). b) To a solution of the crude
et hyl - 4- 0- gpthry REGE00hmbromethlhether B8EBaHgBHampl), 2thy-4-pcioxybenzoate e %

R S BB 64 S )

sol ution was dieFHI(100 i) dnd cuoléthto 0C uadérargon. Tethisvassiowlyzdeedand

iti db %, _ | , I '
bas cool e 1 GiehEsERdIcAbERFIedIS Bk S b Ay Wit To mbl TR Y oy o Vas

£ e o ol
gl ycol 500- bdafoCcunder @rgon ang,die icarboxylgie, (6 M) in dy Ltk (R m | e
cont ai ned 20-Mphé mirisfewas RE&etlR)50° BFor24 A. Eilapbration@f thicsolvantse

4- 0- et hyl pol yet hyl ene gl ycol _500-benzoic agid (679 : I from ste
b) abovegl !On %rdyc tggqa%hupj %\ﬁargsggg@e{ewﬁqq)gél, using 9 Clglgém%e)xages, P

CH:Cl,, 50% ether/-CH,Clz, and ether yielded 9 g crude ethyl-4-O-

15 methylpolyethylene giycol 500-benzoate as an oil, 5.4 g orange oil (3/2 mole%
triphenylphosphine/product), and 4.9 g (~58 % overall yield) orange oil (5/4
mole% triphenylphosphine/product).

b) To a solution of the crude ethyl-4-O-methyipolyethylene glycol 500-benzoate

20 - (4.90g, 5/4 mole% triphenylphosphine/product) (from step a) above) in
methanol (10 mL) and water (15 mL) was added 6N NaOH (13.8 mL, 83
mmol), and the resulting solution was heated to 65° C for 2h. The solution was
concentrated and partitioned between 30% CH.Cly/ethyl acetate and water.
The aqueous layer was cooled to 0°C and acidified to pH 3.0 with 1N HCI.

25 The mixture was extracted with CH2Cl> and the organic extracts were dried
(MgSO,). Evaporation of the organic solvents gave crude 4-O-
methyipolyethylene glycol 500-benzoic acid (2.3 g, 49%) as a yeliow waxy
residue. (sample contained 20-30% molar excess PEG 500).

30 ¢) A solution of the crude 4-O-methyipolyethylene glycol 500-benzoic acid (679
mg, 1 mmol) (from step b) above) in dry CH-Cl (5 mL) was added at room



,1dir WO 01/27106 PCTI EPOO 09635 -28 tenperature to a solution of
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net hyl pal yet g, ehmngjiy@eepamnaﬁ u'eexammle 43, was addeth Theaniyturemas stiwradpl e 16:
Car boni [ - -

ST 1 o B seripbiaburd e €10 Whter vias bBEP o e idlire waliebdiébied . 1.
SOlhuEi i on of t 24th OH.Cle. Fhie mrgdm@ exdfacts wert-:‘I washed with water, dried over

1- roxyne - o .

4 (Lo I gy andEphdnnilid, 't fodidiehias purfied by HRLGBEP MEGN | 1 ¢ he
exanple | a, vmsrw \ie)l[lj@e(d-méth mmmﬂ-swamem rﬂtioWH-indﬁD@yI){J (2.5

50 b (9, 75 m%ﬁi?d@w%' i ORI APSRRREE AP Cool, 300 g

(2. 4 rmDI) Ofmémﬁlpdiyéﬂrﬁ@né?;}c@(m@(@bﬂﬁg vogas(a!a%n e%mreh) was added

dropwi se. This was 'stirred for 14 hours at 20C. The sol vent was evapor at ed

and the m xture was purified by chromatography using silica gel and

eluting with a mxture of EtQOAQ Hexane to afford carbonic acid ally! ester

3-(1-nmethyl-1 Hindol-3-yl)-4-(1 25 nethyl-6-nitro-1

H-i ndol - 3- Examplé16i Capbénic-atidiallylester 3-01-methyirtH-iydolesyh4-dsmathydd
6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-ylimethyl ester

-

15

A solution of 200 mg (0.47 mmole) of 1-hydroxymethyl-3-(1-methyl-1H-indol-3-yl)-
4-(1-methyl-6-nitro-1H-indol-3-yl)-pyrrole-2,5-dione, prepared as in the example
1a, was dissolved in 90 mi of THF and treated with 300 mg (2.5 mmol) of 4-
dimethylaminopyridine (DMAP). To this solution at 5° C was added 90 mg (0.75

20 mmole) of allyl chloroformate. While still cool, 300 mg (2.4 mmol) of 1,5-
diazabicyclo(4.3.0)non-5-ene (DBN) (Atdrich) was added dropwise. This was
stirred for 14 hours at 20°C. The solvent was evaporated and the mixture was
purified by chromatography using silica gel and eluting with a mixture of
EtOAc/Hexane to afford carbonic acid allyl ester 3-(1-methyl-1H-indol-3-yi)-4-{1-

25 methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester as a red
solid (m.p. 191-194°C).

Example 17: (2-Dimethylamino-ethyl)-carbamic acid 3-(1-methyl~tH-indol-3-
yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl

30 ester
1-Hydroxymethyl-3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-
pyrrole-2,5-dione (200 mg, 0.47 mmol), prepared as in example 1a, was dissolved
in THF (10 mL). The resulting red solution was cooled in an ice bath, Lithium

35  bis(timethylsiliylyamide (0.56 mL, 0.56 mmol, 1 M in THF) was added dropwise to
the solution to give a red suspension. After 10 min, bis(p-nitrophenyl)carbonate



solid (mp. 191-194 C). Exanple 17: (2-Dinethylam no-ethyl)-carbamc acid

3- ( 1- net hwb-oithondol -3- yl)-4-(1l-nethyl-6-nitro-I
H i ndol - 3-yl) - 2, 5-di oxo- 2, 5- di hydr o- pyrrol 1-yl et hyl %Té%l’tog{p%ss
1-Hydroxyrrethy| 3-(1- rrethyl 1 Hindol -3=389-4-(1-nmethyl -6-nitro-1
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nmol , 1M|§THF) was g 8 ﬁ' he solutio Ive a red
suspensi on. W‘f"@r""%‘?ﬂ“ﬂ“e f%’(% IS F‘BHPWHW ‘}Véﬁleﬁémfﬁted/@ thexesidge was
PCT/ EPOO/ 09 !mgq‘* n@aﬁ% | it
was sti rred'&;{1‘?‘e(()i-ctlgéaf (l)érsﬁ%rﬂﬁ:atdbr@ am noet h arr{n-régafl glg-éﬁ}ﬁdngQ?gﬁé‘ | on_

20
THE (2 nB) (Hadetivkdb-indel3-yhidn -msthy Tmtrqtm'eldnddﬁ-ﬂ)-ﬁrfsdloxoe Srditydree was

evapor at ed ﬁﬁfbi nfeﬁﬂﬂ@ﬁtérx‘?@ ed by flash chromat ography to give
(2-di et hyl am no-‘et hyl”) - car bam ¢ aC|dj3 5 (1-net hyl -

Hindol -3-yl)-4-(1-methyl-6-nitro-1 Hindol-3-yi)-2,5-di oxo- 2, 5-di hydro-
pyrrol -1-yl nethyl ester (124 ng 46% . Exanple 18:
[ 2- (2- Hydr oxy- et hoxy) - et hyl ] - carbamc acid 3-(1-nethyl-iH

i ndol - 3-yl ) pgs 3| yd
ro-pyrrol -I_%t%( th ﬂ{ﬂ'oﬁc%'lg\ﬁgﬁc%;g%g@d%?ayﬂﬂm

1- am no- 2- dPABkY mef@d'ﬁrﬂ'tmﬂ Hwﬂga'vll)r@ﬁ-dmZﬁrmdm-PymMﬂ
exanpl e 137 fidfethyl.estéf9. 15 Exanple 19: (2-Hydoxy-ethyl)-carbam c acid
3-(1-nmethyl-1Hindol-3-yi)-4-(1- nmethyl-6-nitro-1

H-indol - 3-yl) -2, 5- di oxo- 2, 5-di hydro-pyrrol -i ylmethyl ester n-BulLi (0 96
m., 1.54 mol, 1.6 Min hexanes) was added drop-wi se to a solution

byt G e SR B,

exanple 1 eﬁammprmed@@cas in example 17 (45 mg, 17%).

15 Example 19: (2-Hydoxy-ethyl)-carbamlc acid 3-(1-methyl-1H-indol-3-yi)-4-(1-
methyl-s-mtro-1 H-indol-3-yl)-2,5-dioxo-2 5-d|hydro-pyrrol-1 -yimethyl ester

n-BuLi (0.96 mL, 1.54 mmol, 1.6 M in hexanes) was added drop-wise to a solution
of 1-hydroxymethyl-3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1 H-indol-3-yi)-

20 pyrrole-2,5-dione (600 mg, 1.54 mmol), prepared as in example 1a, in THF (30
mL) at 0°C. After 10 min bis(p-nitrophenyl)carbonate (600 mg, 1.96 mmol) was
added. The solution was stirred at 0°C for 20 min. A solution of 1-
aminoethanol(128 mg, 2.10 mmol) was added. The resulting mixture was stirred
at 0°C for 30 min. Aqueous NH,Cl was added and the mixture was extracted with

25 EtOAc. The organic extract was washed with brine and dried over MgSO..
Evaporation of the solvents and chromatography of the residue over silica ge!
using 1:1 -3:2 EtOAc / hexanes gave (2-hydoxy-ethyl)-carbamic acid 3-(:1 -methyl-
1H-indol-3-yl)-4~(1-methyl-6-nitro-1 H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-
yimethyl ester (339 mg, 47%).

30

|
|
l




nm) at 0C. After 10 min bis(p-nitrophenyl)carbonate (600 ng, 1.96 mmvl) was

added. Thavosalatdson was stirred at 0C for 20 mn. A sol Wdrbohhosds
am noet hanol (128 ng, 2.10 mml) was addsg The resulting mxture was
stirred at O0C for 30 mn.. ,Aqueous NH4C was added and the mxture was

resi due ov ﬁq'g;p%us. ng ﬁ? - ?ﬁﬁ?ﬁ&#g% "the
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Hindol -3-yl)-4-(1-nethyl-6-nitro-1 yl 330 479
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, | dded
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hyl ' . in
T b o 6,38 WEGT WES el rB AR bfermin “The ool At WS emoed 1 {©1
0.36 nmol ) waancmuéetixtdlre)wassarredevem;]ghtnThé’hﬁxtuthaﬁmdwé\}apMe? egoved and
T t rate
a]h(raonma;(g;;:p e 8@2¥§h g?'ng%%'lﬁ)é@g'Sﬁ\ﬁS%g% 2%%@@,0 HI9%8Re$ hexanes
gave [2-Dis- bg’avexﬂwwﬂtmsdy Wﬁ@@ﬂbﬁﬁfm gcia@-@d -methit-mRt hyl -i H
L

|y|n§I Olz g é: zaxd“é‘;]ﬁ %xa r'Be‘By' é‘Blt"T#’ »&%{?Td@@r%ﬁ -dihydropyrokioy . p) Pd
/ C (331§rg Wvipthgnestds (120 ymg,Buegpdi ene (0. 12 nL, 1.27 mol) were

extracted
dri ed over

b) Pd/C (33 mg, 10%) and 1,4-cyclohexadiene (0.12 mL, 1.27 mmol) were
added to a solution of [2-bis-benzyloxy-phosphoryloxy)-ethyl]-carbamic acid 3-
(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro- 1H-indol-3-yl)-2,5-dioxo-2,5-

20 dihydro-pyrrol-1-yimethyl ester (115 mg, 0.148 mmol) in a mixture of THF (5
mL) and EtOH (0.25 mL). The mixture was heated to 50-55°Cfor 30 min. The
resulting mixture was filtered through celite, washed with THF and the filtrate
was evaporated. The residue was dissolved in a mixture of EtOH (10 mL) and
CHsCN (10 mL). 0.1 N NaOH was added and the pH was adjusted to 8.2.

25 Water (10 mL) was added to dissolve the precipitate. The organic solvents
were removed under vacuum and lyophilisation of the red solution gave (2-
phosphonooxy-ethyl)-carbamic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-
nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethy! ester (59 mg, 62%)
as an orange powder.

30

Exampie 21: 3-(1-Methyl-1H-indol-3-y1)-4-(1-methyl-6-nitro-1H-indol-3-yl)-
2,5-dioxo-2,5-dihydro-pyrrole-1-carboxylic acid (2-diethylamino-ethyl)-amide



added to a solution of [2-bi s- benzyl oxy- phosphoryl oxy) - et hyl j - car banmic aci-d
3- (1- et MQOR27196| ndol - 3-yl )-4-(1-nethyl-6-nitro-1 ~ PCT/EP00/09635

Hindol -3-yl)-2, 5-di oxo-2,5 20 di hydro-pyggrol -1-yl nethyl ester (115 ng,
0.148 mml) in a mxture of THE (5 m-) and EtOH (0.25 nlL). The m xture

was heat ed %é@olﬁ%@hﬁiﬁn%ﬂ300[15Meﬂ59ﬁ3-:ﬁcﬁﬂy4j-hl(mnéihyﬁ6lhﬁro\@ﬁ1 e;h )-fed through

celite, washed wth [trate " was evaporated. The resi due was

di ssol ved i rﬁ’yﬁolﬁ'&ﬁtﬂ*@nﬁ)@@m @-5ammol) (ses EP Ratenh\p 828 8326) inTHF (( mbdbH was
added and tl@@as@ﬂdé%%r@ ﬁlﬂuﬁﬁbﬁ thm léﬁgﬂﬁﬁudelv\@ 5§r9nn’ﬁﬁ50 8439 1§ in

di ssolve the precipita e or a re rermve under vacuum
and | yophi | iT&HDi a'llnedﬁsmhm r%swensmmaﬁstquzfoﬂs min. Bis{p-

ﬂ‘?ﬁ ggfn@xgﬁﬁ%h}?ﬁéﬁﬁaﬁ% ] ?21”3“’@6%'7( rhiiBi) W4 alided. The solution was stirred at

H-i ndol Ciord alfoXlBlemylarumnﬂ!ilylatmpe (@9.7Iimg,\0.6nmel) incBHE(2 (89 was, 62%)
3% (17 Mot ny SRR iy sngryi@Rofiided for 2. The solventwas evpporatad andthe. . o, o
2, 5- dl hydr oresidueivas Ipucitied by flaste cbmnahtnégraphyetmgiwam-(naneﬂiyyﬂ H-indolByAD-
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3-(1- Met hylcI ‘-“F‘?i&%ﬁ?’%‘-'ﬂ‘i'{q?l'?’ﬂ&'é’éi‘ﬂ?’?‘%%é‘a'Bﬂ‘!@ﬂi}’l"}qeﬂﬁam"y"" acid (2-
pyrrol e- 2 5dibtiylam{rRPéthply-antide (28mig) 10%¢e EP Patent 0 328 8026) in THE (7
m-) was added dropwi se, lithiumbis(trimethylsilyl)amde (0.55 mmol, 0.55

m., 1 Min THF). The resulting red suspension was stirred for 15 mn.
Bis(p s nitrophenyi)carbonate (213 ng, 0.7 mmol) was added. The sol ution

was stirred or E . érgol) in
THE (2 ml - :%?% c? &aﬁ‘g'lm ¥Iﬂlﬁrﬁ¥$l@¥ﬂﬁ hﬂ?cl%g{f‘@.‘ﬁ 'HQﬂI Q!@I vent was
evapor at ed &’RP‘Q'R@"’MFW’M%‘ ﬁﬁﬂ"gp xylic pgid @TgFf“EﬂW@\‘E!’!S{J axyhramide; ve
3-(1-nethyl-1 Hindol-3-yl)-4- (1-methyl-6-nitro-1
H i ndol - 3-yl ) -2, 5-di oxo- 2, 5-di hydro-pyrrol e-1-carboxylic acid (2 lo
di et hyl am no-ethyl)-am de (28 ng, 10%.

15 This compound was prepared from dimethylaminohexylamine according to the -

procedure described in example 21 (67 mg, 24%).

Example 23: 3-(1-Methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-
dioxo-2,5-dihydro-pyrrole-1-carboxylic acid (4-hydroxybutyl)-amide

20
To a cold solution of 3-(1-methyl-3-indolyl)-4-(1-methyl-6-nitro-3-indolyl)-1H-
pyrrole-2,5-dione (500 mg, 1.25 mmol) (see EP Patent 0 328 8026) in THF (7 mL)
was added dropwise n-butyllithium (0.86 mL, 1.375 mmol, 1.6 M in hexane ). The
resulting red susperision was stirred for 15 min. Bis(p-nitrophenyl)carbonate (532

25 mg, 1.75 mmol) was then added. The resuiting solution was stirred at 0°C for 1 h.
4-aminobutanol (167 mg, 1.875 mmol) in THF (4 mL) was added, and stirring was
continued for 2 h. The solvent was evaporated and the residue was purified by
flash chromatography to afford 3-(1-Methyl-1H-indol-3-yl)-4-(1-methyi-6-nitro-1H-
indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrole-1-carboxylic acid (4-hydroxybutyl)-amide

30 as an orange solid (280 mg, 43%).



Exampl e. 22: 3-(1-Methyl -1 Hindol -3-yl)-4- (1I et hyl d6 nitro-1 Hindol-3
1)-2,5- dj -di hydro-pyrrol e-1-carboxylic aci

%/6)d| net hwg)r%ﬂzno exyl)-anide 15 This conpound was prepﬁ?'@ﬂl’q"f“w

di et hyl am nohexyl am ne according to the32pr ocedure descrl bed in exanple 21
(67 ng, 249 ExanBIe 23: 3(1 Met hyl -1 H-indol - HJ4 1-nethyl -6-nitro-1
Hindol-3 vy Bhesphorigiasidimane,(4-{{B«11methyhdRsindel-3yi)d-(1-

( 4- hydr oxy bnefhyl-Grnitee:1Heintlgl-3- ,éodiexgta,%dlwdro-pyrroled-carbonvl]

3- (1- et hylacunwsw))esxel(&odmmﬁaua nitro-3-indolyl)-1 H

pyrrol e-2,5-di one (500 1.25 nmmol ) (see EP Patent 0 328 8026) in THE (7
m-) wa$ aahérmlpbeo:ﬂm@@ inen(08A 9,13 mmqln)amnmgnzyl misphatel (0.91.¢5 3129 n

Bi o poni i r ophgRyP) dere BAdEER SHTBRTT LES RN RaL bR lie 1he
resul ting sol mitraehHvisdol<sS:-yl)-2 Sediaxo-2B-dibydrb-pyrrolet xarboxplic acidl(4< 167 ng,

The sol vent witdSpyiadE hrBRaEd asdf srdble 2 0 475,27 Ll Repe” °

chr omat ogr aphy50 mLAf Ther mmremmwédtb#a%d@;eﬁwézbdka@oxm@w 5®mp tro-1
H - 1 ndo)

(4- hydr o’)?ygu%/ %%92@% ﬁlﬁé%oﬁg%&,d @f @%}/%ﬁlﬂg_ Sﬁ%’gﬁ%ﬂ Xﬁ )gas l'ef‘"°"edV\D

01/ 27126 PgT / ?Hﬁ&thﬁﬁﬁﬁfthe miufeway bea téah@hneﬂ@t”rﬁétbgra%ﬁ}f;ég E)h_c—zI rfflldﬁg over,
;1');102( 5- gl{ Oxgs@n%ga %ﬁ%’i&%ﬁ#ﬁh@ﬁqﬂc erRiesBleRG gcid ditenzyodi um
salt 5 a) Tripheay gsmbtrfw ana&sayl)-a-(fisinémpi-é-nm MWI)-@bpsphat e
|(_|(_), ?,émg’ 33y|2§9 d@%TDZl, rh/?{rgreq errqw-ﬂrqogrgorlsy(l)]l-gr;uln%?-bggyl gs_tér (_1 76 g, 3%)

Hi ndol 13-yl ) - 2, 5- di oxo- 2, 5-di hydro-pyrrol e-1-carboxylic acid (4-

hydroxybutyl) arnide (prepared as in exanple 23, 1.41 g, 2.74 mmol) in THE
b) Pd/C (0.5 g, 10%) and 1,4-cyclohexadiene (1.84 mL, 19 mmol) were added to

a solution of phosphoric acid dibenzyl ester 4-{[3-(1-methyl-1H-indol-3-yl)-4-(1-
methy}-6-nitro-1H-indol-3-y1)-2,5-dioxo-2,5-dihydro-pyrrole-1-carbonyf}-amino}-
butyl ester (1.76 g, 2.27 mmol} (from step a) above) in a mixture of THF (75

20 mL) and EtOH (3.8 mL). The resulting mixture was heated to 50-55°C for 30
min. TLC (EtOAc) showed only a trace of phosphoric acid dibenzy! ester 4-{[3-
(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indo}-3-yl)-2,5-dioxo-2,5-
dihydro-pyrrole-1-carbonyl]-amino}-butyl ester left. The mixture was filtered
through celite and the filtrate was evaporated. The residue was dissolved in a

25 mixture of EtOH (100 mL) and CHzCN (100mL) and basified with NaOH (0.2 N)
to PH=8.2. Water (50 mL) was added to dissolve the precipitate. The organic
solvents were removed under vacuum and lyophilisation of the red solution
gave crude product (1.2 g). Purification of the residue using HPLC (10%-90%
CHsCN-H,0) gave phosphoric acid mono-(4-{[3-(1-methyl-1H-indo!-3-yl)-4-(1-

30 methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrole-1-carbonyl]-amino}-
butyl) ester sodium salt (0.49 g, 34%) as a red powder.

Example 25: O-[2-{[[2,5-dihydro-3-(1-methyl-1H-indol-3-yl)-4-(1-
methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-1H-pyrrol-1-
yl]methoxy]carbonyl]methyl]-o -methylpolyethylene glycol 2000

w
w



(50 mL). The m xture was cooled to 78C. D ethyl azodicarboxylate (0:52 rnL,
10 3. 29 WOMRTM&ES added dropwi se over 5 min. The cool i nECBEP#/ORES r enpved
and after 2h, the m xture was evapor ategh . Chromat ography of the residue
over silica gel using 2:1 EtOAc / hexane then Et OAc gave phosphoric acid
di benzyl ester 4-{[3-(1-nethyl- 1 H-|nd0| met hyl -6-nitro-1
Hindoi-3 yl)- 25d|ox025d § m%*u am no}-butyl ester
(1.76 g, 83%. 15 b) Pd/C (O 2g, % pé cycl'ohexadi ene (1.84 nm., 19
mmol) were added to a solution of osphoric Grep di benzyl ester
4-{[3-(1-methyl-1 Hindoi-3-yl)-4-(1- nethyl-6-nitro-1

H i ndol - 3-yl ) -2, 5-di oxo- 2, 5-di hydro-pyrrol e-1 -carbonyl]-am no}- butyl
ester (1. 7 9Ee§l?ylé’r7e Iméfl’fypéih‘é?ﬁ%lﬁbem\éﬁ)zmm wahmi)t{ae; %fz AHE (75 20

m.) and Et e résulting mxture was heated t 5C for 30

mi n. TLC (!E n tgtralwgaofarﬁryﬁgotmb)c\ya%waﬂneg imabout WQQQIPB s was er
4-{[3- Oxo_omaﬁ@é @6 ot 6b% 115%31} arﬁi fHe hiktdrevad étftted an

3-yl) - 25 rrol e-1-carbonyl | -am no}-butyl ester |eft.
The ni xEur@dtw&l 15tn@|n@t¢s tlnmgenrtmslqver §r‘i’é!n'é'l$§ ter-bytyt romescetalg, th-4t ed.

Th d f
(180£rE)SI aﬁ bas |"¥i-halz Q%dhgérd%ge Wﬁ'ag egiéa'ht(ﬁ?%i@ for 4"ﬁfbr Waﬁ%I added
to di ssol vmbttime Vﬂasacoqiedta aboatra@°6r diluted with etiwd ether($0@ m niﬂteéw wamar

acuum and I h t t (1.2
\I;ur :J:‘Jl cati M "8&‘#4‘?%@%& eﬁs??ﬁ%"‘&%ﬂ@%ﬁ@%ﬁ%ﬁ%) ave pgosphgzl C
aci d nono- ¢clvénts wete nembved hy evaporatiorBapd thetresitiuehiematagraphed orpsilica :

ot e S ey By Sals By AL 5 B IGded i) U

o[2-[[[2, ﬁrﬂdomadetbe aeud175rm&)>qnd1stﬂedradmemgmpezau@mfona® yihutesni t r o- 1

indol 3 Ul )bt bR iR A hbraston Fom s9i syl eihererye 9B 8T, 106

PCT/ EPOO/ O8frethoxy PEG 2000 ethanoic acid.

15 A solution of methoxy PEG 2000 ethanoic acid (9.0 g, 4.5 mmol) in
dichloromethane (50 mL) was treated with oxalyl chloride (10 mL), heated at
gentlé reflux for 15 fninutes and folloWed’ by the addition of a trace of
dimethylformamide (0.1 mL). Reflux was continued for an additional 15 minutes
and toluene (50 mL) was added and the volatiles were removed by evaporation.

20 The residue was dissolved in dichloromethane (50 mL) and added to a slurry of -
.hydroxymethyl-3-(1 -methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yi)-
pyrrole-2,5-dione (1.93 g, 4.5 mmol) (prépared as in Example 1a) and 4-
dimethylaminopyridine (1.1 g, 9 mmol) in dichioromethane (25 mL) at-50°C. The
cooling bath was removed and the mixture was stirred at room temperature for2

25 hours and poured onto silica gel (200 g) in dichloromethane. Purification by
chromatography and crystallization of the residue from tetrahydrofuran-ethyl ether
provided O-[2-[[2,5-dihydro-3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-
indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yijmethoxycarbonyljmethyl-O'-
methylpolyethylene glycol 2000 as a red solid (yield 63%). |

30




-33- CH2. O PEG O zooo Poly(ethylene glycol)nethyl ether average Mwv ca.
2000 (Al digdirneé- 4 9, 2.2. mol) in tetrahydrofuran (%qg%()m}e@s war rred
to about 35-402C and to this was added sodi um hydr| de 60%

mml ) and the mixture was “sttirred an 534dditional *15 minutes. In two
portions over 5 mnutes, tert-butyl bronpacetate (1.2 g, -6.2 mml) was
added and the m xture was heated at 45-502C for 4. hours. The m xture was
cool ed to BRamblefs: Antipvolfdrativehastivity ether (100 nl), filtered warm
through celite and the tilter cake washed with tetrahydrofuran. The organic
solvents were renoved by evaporation and the residue chromatographed on

silica to gel. P%férﬁﬁrdlﬁrhﬂ@@édtlv%bﬁhe%m oBhbY oPiheRfeiion 12- 5 9) was
treated with trifluoroacetic acid stirred at roomtenperature

for 90 & ndereanstrated below: fBT?SBﬁff?ﬁTé indicaleitoat the gowpounds ofithapresent r om col d

et hyl et he n% sol ution
of met hoxyﬁ¥%@0%8 Egnmotlr%gth H%'ng Féﬁ lgﬁgpscﬁqu?ﬁliehscs%ﬁcﬁ %rrégrrtét hane (50
m-) was ta@c@mewsOxm yl chloride (10 m.), heated at gentle reflux for
15 mnutes and followed by the addition of a trace of dinethylfornmam de
(0.1 m). Reflux was continued for an additional 15 mnutes and tol uene
(50 mM-) was added and the volatiles were renoved by evaporation. 20 The
reS| dug was di ssolved in dichloronmethane (50 nm-) and added to a slurry of
rgoxyrrethyl 3-(1-nmethyl-1 Hindol-3-yl)-4-(1-methyl-6-nitro-1
H-|ndol 3-yl) - pyrrole 2, 5 dione (1.93 g, 4.5 mml) (prepared as in Exanple
1 a) and 4- dlmet6 1.1 9 mmol ) in dichloronethane (25
m-) at 5090C. Thé e oved and the m xture was stirred at
roomtenperature for 2 25 hours and poured onto silica gel (200 g) in
di chl or omet hq‘ﬂe epﬁﬁ'erl{aﬁ Bngeaat {carcmea cell line (MDAMB-435) was purchased from

15 ATCC {(American Type Cell Culture Collection} and was grown in culture in

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

20 100% DMSO (dimethyl sulfoxide) to yield at 10mM stock solution. Each
compound was diluted in H>O to 1mM and was added to triplicate wells in the first
row of a 96 well master plate containing medium to yield a final concentration of
40pM. The compounds were then serially diluted in medium in the “master plate”.
The diluted compound(s) were then transferred to test plates containing cells. A

25 row of vehicle “control cells” received DMSO. The final concentration of DMSO in
each well was 0.1%. 5 days post drug addition, the plate was analyzed as
described below.

MTT (3-(4-5 methyl thiazole-2-y1)-2,5-diphenyl tetrazolium bromide; thiazolyl
30 blue) was added to each well to yield a final concentration of 1mg/ml. The plate
was then incubated at 37°C for 2 1/2 - 3 hours. The MTT- containing medium was
then removed and 50ul of 100% ethanol was added to each well to dissolve the
formazan. The absorbences were then read using an automated plate reader



chromat ography and crystallization of the residue from

t et r ahydwad avaroéet hyl et her provided O [ 2- [[2 5-di hydr (PC@fE(’dﬂ/ﬂ!ﬁHshyl
H-indol -3-yl)-4-(1 -methyl-6-nitro-1 Hggindol -

yl) -2, 5-di oxo- 2, 5-di hydro-pyrrol - 1-yl ] net hoxycar bonyl ] et hyl - O -

t hyl pol yg;
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ant i prol i eguationseean, Jihiygierie Yele2€ 88pAAR1496:1938e i nvention is 5
denonstrated bel ow. These effects indicate that the conpounds of the
present invention are useful in treating cancer, in particular solid
tunors such as breast and colon tunors. 10 MDAMB-435 Cel | - Based Assay The

epithelial breast_carci no ne. ( NDAVB- wa m 15
ATCC (Anerican Typ@e fgsuft SGJW%JP@Q%’FQ ’é’c‘%%ﬁ)‘p%f Q@?rﬁgﬁi\ﬁnﬁ gﬁi"ﬁﬁr ein
medi um fs peRPMMended by ATCC. For analysis of the effect of various
conpounds of formula | on the growmh of these cells, the cells were plated
at a concentration of 1500 cells/well in a 96 well tissue culture plate

"test plate” Thag conpounds to be
famal yzeg wer e) di sgo?ved | W%@g@ﬁé%é %[rjrgarﬂbsg sufqdo@?de) rTo yield at

10mM st ock solution. Each conpound was d| luted in HHOto 1 nM and was
added to triplicate wells in the first rowof a 96 well master plate
containing nediumto yield a final concentration of 40M The conpounds
were then serially diluted in mediumin the "master plate". The diluted
conpound(s) were then transferred to test plates containing cells. A 25 row
of vehicle "control cells" received DVSO The final concentration of DVSO
in



each well was 0.1 % 5 days

descri bed below. MIT (3-(4-5 nethyl

br onmi de; WRPHINS |
concentration of 1 ng/m.
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post drug addition, the plate was anal yzed
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ssol ve '

then i ncubated at 37C for 21/2
renoved and 50l

rmazan. The absor bences were

read using an automated plate reader WO 01/ 27106 PCT/ EPOO/ 09635 - 35
(Bio-tek mcroplate reader). 1C50's were cal cul ated using the Reed and
Munsch equation, see Am J. Hygiene Vol. 27 pgs. 493-497, 1938. The
results pbf the foregoing in vitro exferinents are set forth in Table |
bel ow. Epch of the conpounds in Tabl g | Bad an 1 C5051.00 M WD 01/27106
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Plasma conversion measurements of representative compounds of

formula | indicate that these compounds in fact yield pharmaceutically active
5 metabolites within time frames appropriate for therapeutic use. Moreover, stability
measurements also for certain representative compounds of formula | show in
addition that these compounds have fair to good stability in the types of solutions
typically used to administer therapeutic drugs intravenously. The results of these
plasma conversion and stability measurements are set forth in Tabie 1} below.
10 Thus, these compounds are suitable for administration to patients by continuous

infusion.



1 -CH2OH I Plasma conversion neasurenents of representative conpounds of .
fornul a i‘/g'{)ﬁtfat e that these conpounds in fact yield EBe/Gokes cal |y
actlve5 rret ites within time frgmes appropriate for t erapeutlc use.
Moreover, stability nmeasurenments also for certain representative conpounds
of formula | showin addition t{aBLEhESe conpounds have fair to good
stability in the types of sol utions typ| cal | y used to adm ni ster

t her ape . 3 s | H-t-s

ar si on

and s abi I|ty rreasurerrents are set| forth in TabI e II below |oThus, t hese
conmpounds are suitable for adndgjes ,;o on to patients by continuoug
i nfusj on. WO 01/27106 PCT/ EPOO/O -41 TABLE Il O NO 0O Exanplle R
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5 Example 27: Tablet Formulation

ltem Ingredients Mg/T ablet
1 Compound A* 5 25 100 250 500 | 750
2 | Anhydrous Lactose 103 83 35 19 38 57
3 Croscarmellose Sodium 6 6 8 16 32 48
4 | Povidone K30 5 5 6 12 24 36




0 PEG 2000 * N D = Not Done 5 Exanple 27: Tablet Formulation Item

| ngr edi ent s Tabl et 1 Conpound A * 5 25 100 250 500 7 drous

Lact ose 13'?‘%@ 8¢ 19 38 57 3 Croscaynel | ose Sodi um 6 G%gTQ%')@% X8 4

Povi done K30 5 5 6 12 24 36 WD 01/27106 PCT/ EPO0O/ 09635 -44 5 Magnesi um -
1 2 06

5
St ear ape- 1 00— ‘v".‘:' ght—336—126T+58-3p0-566—900—TCgmpound A
represant% '@ % rlaF% nlven |cn.JI 1ufgcturi"ﬁg Prokeéecurg: 1. Mx
items [L, nd3|naSU|tabIe m xer {for 1% mnutes. § 2. Gianulate the
powder mx firom stepTétav\Wéigraooaﬂwi da2e KBas5Gol BOM®N [(8A%m| SPP. [3. Dry the

granul gtion fromstep 2 at 50C.| 4. Pgss th< granul atign frornstep 3 through
a suit ' ;

R g—egti-preat Aﬁf +he—item-5-to—tHe—mt+t+ed—granul ati on
step 4 ﬂH‘PﬁPQdf"b@Péeﬁﬁ"FﬁﬁgemP°WeP% 3 * the granul ation fromstep 5
on a suitable press. Exanple 28: Capsul e Fornmulation ItemIngredients

ng/ Capsul e 1 Conpound A * 5 25 100 250 500 2 Anhydrous Lactose 159 123 148
-- -- 3 Corn Starch 25 35 40 35 70

Manufacturing Procedure:

1. Mixitems 1, 2 and 3 in a suitable mixer for 15 minutes.

5 2. Granulate the powder mix from step 1 with 20% Povidone K30 Solution (item
4).

Dry the granulation from step 2 at 50°C.
Pass the granulation from step 3 through a suitable milling equipment.

Add the item 5 to the milled granulation step 4 and mix for 3 minutes.

> o0 A ®

10 Compress the granutation from step 5 on a suitable press.

Example 28: Capsule Formulation

ltem Ingredients mg/Capsule
1 Compound A * 5 25 100 250 500
2 | 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 3)
Total Fill Weight 200 200 300 300 600

* Compound A represents a compound of the invention.



4 Talc 10 15 10 12 24 5 Magnesium Stearate 1 2 2 3 6 Total Fill Wight 200
200 300 3owemOine L | L * Conpound A represents a corrpoun(icgfm,x,msjsnventlon
WO 01/ 27106 PCT/ EPOO/ 09635 - 45- Manufagurl ng Procedure: 1. items 1, 2
and 3 in a suitable mxer for 15 mnute 2. Add itens 4 & 5 and mx for 3
mnutes. s 3. Fill into a suitable capsul e. Exanple 29: Injection

Sol ution/ Enul sion Preparation Itemlngredient ng/nL. 1 Conpound A" 1 ngy 2
PEG 400 10-50 ng 3 Lecithin 20-50 ny 4 Soy Ol 1-5 ng 5 dycerol 8-12 ny
6 Water q.Manufagturing®yegedure: A represents a conpound of the invention. 10
Manuf acturing Procedure: 1. Dissolve item1l in item2. 2. Add itenms 3, 4

and 5 to itemJ. d mx.until, dis horogeni ze. lei. WO 01/27106
PCT/ EP0010963 |x?i s 1, 2and3masnPta[>emlxerporq5 m{rr-r?x es.

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

5 3. Fillinto a suitable capsule.

Example 29: Injection Solution/Emulsion Preparation

ltem : Ingredient - mg/mL
1 Compound A Tmg
2 PEG 400 10-50 mg
3| Lecithin " 26-5p mg
4 Soy Oil 1-5 r'pg
5 Giycerol 8-12mg
6 Water g.s. 1 mt

* Compound A represents a compound of the invention.

10

Manufacturing Procedure:

1. Dissolve item 1 in item 2.

2. Additems 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.




3.. Add the solution fromstep 1 to the m xture fromstep 2 and honogeni ze
until the %aﬁ)ﬁ? %I on i ttanstucent. 4. Sterile filter throu h a 0.2 pm
filter and™ to vials. 5 Exanple 30: Injection Sol & PR35S i on
Preparation ItemlIngredient ng/nL 1 Compound A * 1 ng 2 Glycofurol 10-50
nmgy 3 Lecithin 20-50 ng 4 Soy oil 1-5 nmg 5 Aycerol 8-12 ng 6 Water q.s.
1n * Corrp@.mdAﬁdrtm)seluhmﬁom stepyidoribe ofixtuledromsten 2 and homageoizeantit i ng
Procedure: io 1.4 r¥ n'iﬁﬁﬁhét béntitem2. 2. Add-items 3,4 and 5 to item
6 and m x until sperse Hom)genl ze. 3. Add the solution fromstep 1

L anst ucent 4 4. SSTR ke trcp@B2 QBB G gt MR a L or ana 1111 into vials.

15 While the invention has been illustrated by reference to specific and
preferred enbodi nents, those skilled in the art will understand that
variations and WO 01/ 27106 PCT/ EPO0/ 09635 -47 nodifications nmay be nade

t hr ough routBxaenple 30t iinjectioni Solution/EmualsicrcPreplaratien i nventi on. Thus, the
invention is intended not to be limted by the foregoing description, but
to be defined by the appended clains and their equival ents.

item Ingredient mg/mL
1 Compound A * 1mg
2 Gilycofurol 10-50 mg
3 Lecithin 20-50 mg
4 Soy Oil 1-5 mg
5 Glycerol 8-12mg
6 Water g.s.1mL

* Compound A represents a compound of the invention.

Manutacturing Procedure:

10 1. Dissolveitem 1 initem 2.
2. Additems 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
the dispersion is transiucent.

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

15

While the invention has been illustrated by reference to specific and
preferred embodiments, those skilled in the art will understand that variations and



5 10 15 20 |I! WO 01/27106 PCT/ EPOO/ 09635 -48- CLAIMS What |s O ained,
io and

Is: 5 1. woemmeund having the formula R i ONO O -f N1 0O
pharmaceutically active salts of said conpounds, wherei r{&l‘éﬁog’”&ﬁ ected
fromthe group consisting of -CH2OPBR 4R2, - CH2OH - CH2OCOR3, - CH2OCORR3,

- CH2OCONI - i - ; n are selected fromthe group
consi sti ngrﬁﬁmﬂ, R?as rg%\jlﬁ%iuaieﬁtg% '%”ﬁé-e £Xpermentatien and peactive obther? i s H,
i n whi ch daventione Tusethedavertionds irftended notdo bedinkiRid 5y ihé%aégofﬁg and R2

p consis

OO PR L e o i R i ™

10
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-49 al kyl. which optionally nmay be substituted by one or nore substituents
sel ect ed h@pidzfie 9roup consisting of -CO2R4, -NRSR6, pogj Yheee gl ycol,
-OPO3R R2, hydroxy, al koxy and aryl; al kenyl which optionally my be
substituted 5 by one or nore substituetts selected fromthe group
consisting of -CO2R4, - NRS5R6, polyethylene glycol, -OPO3R R2, hydroxy,

al koxy and aryl; cycloal kyl which optionally may be substituted by one or
nore substituents selected fromthe group consisting of -CO2R4, -NR5R6,
pol yet hyl ene glycol, -OPO3R R2, hydrox\GLAINISKoxy and aryl; 10 heterocycle,
whi ch when including N as a heteroatom the N optionally may be
substituted with the group consist of |ower alkyl and -COWN aryl which
optionally may be substituted by one or nore substituents selected fromthe
group consisting of CO2R4 , hydroxy, al koxy, polyethylene 15 glycol,

OPO3R R2, AVhatds!Claimédlss itself nmay be substituted with hydroxy al koxy,
carboxy and substituted am no, provided that when aryl represents pyridine,
t he nit{]ogen may be substituted with |ower alkyl; R4 is selected fromthe
group consisting of H Na and lower alkyl; 20 R5 and R6 are each

i ndependently selected fromthe group consisting of H |ower alkyl, and
-COR7, or alterhati viicpmpohrd Having theleBRelat oget her forma 5 or 6 menbered
heterocyclic ring; and is 25 R is |lower alkyl which optionally may be
substituted with carboxy, polyethylene glycol polyethylene glycol, and
substituted am no. 2. A conpound having the formula * CL MS

10 and pharmaceutically active salts of said compounds, wherein:

R is selected from the group consisting of -CHOPOsR'R?, -CH,OH

-CH,OCOR?, -CH,OCO,R?, -CH,OCONHR?, and -=CONHR?;

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

R® is selected from the group consisting of

L



W)01127106 PCT/EPO0/09635 -50 R 1 0 O-~NOMN O-1 1 1 and .
phar macewbioeayioy active salts of said conpounds, wher €iperERo/dodss Sel ected
fromthe group consisting of -CH2ZOPABR,R2, -CH2OCOR3, -CH20CO2R3,

-CH2OCONHR3, and -CONHR3; R and R2 aré& selected fromthe group consisting

of H Na and NH4 a l Ehicl : gprgg I T is H in which
case the other canr%'éﬁd‘lﬁ%“lpg(r%grf?ﬁal r %Ptgesrgggatt'tlﬁt/égl ’o%ogﬁg% t oget her

r epr esent sihgtituants selecied fram the grouproonsistieg gf QR nDIRPR rmplydthekg|  whi ch
optionall¥I y be substituted by one or nore 15 substituents selected from
the group d6Nsi st ng of -CO2R4, -NR5R6, polyethylene glycol, -0OPO3R R2,
hydr oxy, al kox ] nd aryl; al kenyl which o&tvi.onal |y may be substituted by
one or nor@PEB IR, hudiexy, alkpacandianyk aleniewbich optioaally may hg substitaeeiRs, -

: 2 | | oal kyl
20 whi 3ﬁ°%%?b3#5ﬁb§fe%Q*y‘&@‘éeg*a%%ﬁfm@éﬁ@f’o@ﬁo“sﬁ‘é@%@ﬁﬁ@m s’ sel ect d
fromthe Ndji*“ngpqimtberm glycok, -OPCRR/RZ, hyteRre, allsoxyyanchaiyliieycigalkybl , - OPO3R
R2, hydrogich GisRaly MaY b3 slibstithiled By drie- bifbte-ddiistitdehts sdibdted ffoh the

group consisting of -CO2R*, -NR°R®, polyethylene glycol, -OPOsR'R2, hydroxy,
alkoxy and aryl;

10 heterocycie, which when including N as a heteroatom, the N
optionally may be substituted with the group consist of lower alkyl and ~COR’,

aryl which optionally may be substituted by one or more substituents
selected from the group consisting of COéF!4 , hydroxy, alkoxy, polyethylene .
15 glycol, OPOsR'R?, and alkyl which itself may be substituted with hydroxy alkoxy,
carboxy and substituted amino, provided that when aryl represents pyridine, the -
nitrogen may be substituted with lower alkyl;

R* is selected from the group consisting of H, Na and lower alkyl;
20

R® and R® are each independently selected from the group consisting of H,
lower alkyl, and -COR’, or alternatively, the group -NR°R® together form a 5 or 6
membered heterocyclic ring; and

25 R’ is lower alkyl which optionally may be substituted with carboxy,
polyethylene glycol polyethylene glycol, and substituted amino.

2. A compound having the formula

* ¢ L M $ *




* CL MS W 01/27106 PCT/ EPOO/ 09635 -51 heterocycle, which when including
N as a het&ro%org the N optionally may be substituted with the group
consi st of "P8¥EM ) kyl and -COR, aryl which optional | yPREEPWOE st i t ut ed
by one or nore substituents 5 selected fspmthe group consisting of CO2R4
hydr oxy, al koxy, polyethylene glycol, OPO3R R2, and al kyl which itself may
be substituted with hydroxy al koxy, carboxy and substituted am no,

provi ded that when aryl repriesents pyridine, the -nitrogen may be

substituted with lower alkyl; 10 R4 ig selected fromthe group consisting
of H Na and lower alkyl; R5 and R6 ane each independently selected from
the group consisting of H |owerg N, and -COR7, or alternatively, the

group -NR5R6 together forma 5 or
is | ower al kyl which optional
pol yet hyl ene gl ycol polyeth
conpound of claim2 wherein phengroup consisting of
-CH2OPBR R2 and - CH2OCOR3. M4~ onposngd claiy2 wherein Ris

- CH20CO pyri di ne, wherein the N atom the pyr®dine is substituted
with lower alkyl. [ I 1Irirr. £f011111 1L dENEE "L- Mys' * WO 01/ 27106
PCTJEP00J09635 -52 5. The conpound of claim4 wherein the N ato Mon the
pyridine is substituted with nmethyl or ethyl.

nmeger ed heterocyclic ring; and 15 R
: IL1uted w4 h carboxy,
hsti tpgted am no. 20 3. The

and pharmaceutically active salts of said compounds, wherein:

R is selected from the group consisting of -CH;OPOsR'R?,

-CH;OCOR?®, -CH.0CO.R?, -CH,OCONHR?, and -CONHR?;

R'and R? are selected from the group consisting of H, Na and NH, and are
10 the same unless either R' or R2is H, in which case the other can be different, or
alternatively, R' and R? together represent calcium.

R3 is selected from the group consisting of

alky! which optionally may be substituted by one or more
15 substituents selacted from the group consisting of -CO,R*, -NR°R®, polyethylene
glycol,

-OPO3R'R?, hydroxy, alkoxy and aryl; alkenyl which optionally may be substituted
by one or more substituents selected from the group consisting of -COzR*, -
NR®R®, polyethylene glycol, -OPO3R'R?, hydroxy, alkoxy and aryl; cycloalkyt

20 which optionally may be substituted by one or more substituents selected from the
group consisting of -CO,R*, -NR®R®, polysthylene glycol, -OPO;R'R?, hydroxy,
alkoxy and aryl;

R TR



5 6. The conpound of claim2 wherein RL and R2 are independently sel.ected. .
from t hewgmwpemioeonsi sting of H and Na. 10 7. The conpoungctipieleddss 2 Wherein
R3 is heterocycle containing at | east_gg_e nitrogen atomthat optionally
may be substituted with -COR7. B. The npound of claim2 wherein R3 is

aryl which is substy TR« U B : e

| ndependent|y sel ecﬂféetg}o?%l% %gﬂ#%ﬂﬁ@ﬁ%%&%@%gﬁ%@ wherein R3

i s aryl whplidnally saybe substituted withithe ggeupigonsistaf dawerqliof andeD@R?,

pol yet hyl ene glycol and - CH2ZCH2N(CH2CH2) 2. 20 10..The conpound of claim 2
wherein R3 is |lower alkyl which is substituted : with -C32Na. I, 25
"fflidlllflhlaudi, WO 01/27106 PCT/ EP00/ 09635 -53 11.The conpound of claim

2 wherein the group NRSR6 together fornms a 5 or 6 menbered heterocyclic
ring. 5 12. The conpRfhwhish opfianaily mayhe substituied by engonreresubstitusnts:t ed
from pi pgsiLet Nl b B4 eow' | ad rein R5 and
R6 ar e%eagﬂbiglﬁgqr&ﬁ tﬁy@lro?b'#lahgﬁtm&éf 69%:{ thgf" Q%Bg’ @%I%ﬁl\tglﬂ%g of H,

%pexr%ﬂe o selected fro gr _
net hyl an@lyeelhAPO. R‘Drhandé\ﬂwbwhshétse& nm#@smﬁmeaw hydraxyrafkoxyhi ch i s

o ei ' RoarDO S ARRILISY Ao SbrbliRbe tR wifer I AR bt The

pol yet hy| Bitteggnyaay be substijuted withdewesalkylei ght of from about
10 R*is selected from the group consisting df H; Na and lower alkyl;

R® and R® are each independently selected from the group consisting of H,
lower alkyl, and -COR’, or alternatively, the group —NR°R® together form a 5 or 6
membered heterocyclic ring; and .

15

R’ is lower alkyl which optionally may be substituted with carboxy,
polyethylene glycol polyethylene glycol, and substituted amino.

20 3.The compound of claim 2 wherein R is selected from the group consisting
of -CH,OPO3R'R? and -CH,OCOR®.

4.The compound of claim 2 wherein R is -CHOCO-pyridine, wherein the N
25 atom on the pyridine is substituted with lower alkyl.

I




750 to about 5000 Daltons. 20 16. The conpound of claim 2 wherein the

pol yet hyl gpgo7¥d0! has a nol ecular weight of from abou&%%é% sé%bout 5000
Daltons. 25 1'111111111111111111 ~JII1 11 i~ ~ . WO 01127 Bﬁ’% 00/ 09635

-54 17. A conpound sel ected fromthe gréfp consisting of: Phosphoric acid
mono-[ 3-(1-nmethyl-1 Hindol-3-yl)-4-(1-nmethyl-6-nitro- 1 Hindol-3
yI) 2, 5-di oxo- 2, 5-di hydro-pyrrol -1-yl met hyfi sodiumsalt, 5
1- hydr oxymet hyl 53 The @aﬁipbhﬁaofblamdaIwh%rmh)thélN(dto@%mmbxﬁnainbr@ 1H
i ndol - 3y|) grr ‘H’ﬁ? %yg | soni cotinic acid 3-(1-nethyl -
H-i ndol - ug y Hﬁ ORe¥Whb- 1 H- i ndol - 3-
yl)-2,5- d| 0XO0- 2, d| hydr o-pyrrol -1 yl methyl ester, But-2-enedioic acid
nono- [ 3- (1 rrethyl 1 Hindol-3-yl)-4-(1-methyl-6-nitro- io 1
H i ndol - 3-yl ) -2, 5-di oxo- 2, 5-di hydro-pyrrol -1-yl nmethyl] ester, Decanoic acid
3-(1-nethyl -1 H-|ndoI 3- y|) 4-(1-nmethyl-6-nitro-1 Hindol-3-yl)-
2, 5-di oxo- 2, 5-di hydro-pyrrol -1-yl met hyl ester,
3-ani no- cycl OhGXEmﬂﬁt&n ofclahei ZwhRefein RE&hY R? hrdiindegehdehtly Isplettddl - met hy| -

6-nitro-1 5-di Qx0 di hydro-pyrrol -1 -ylmethyl ester
trifluoroa E’c’%g@ gropé Fﬁ%ﬁ"? ﬂ'é ﬁgl\%‘ boxylic acid 3-(1-nmethyl-1Hindol -3

yl)-4-(1-methyl-6-nitro 1 Hindol-3-yi)-2,5-di oxo-2, 5-di hydro-pyrrol -1

-yl nmethyl ester acetate salt, Piperidine-4-carboxylic acid 3-(1-nethyl-
Hindol -3-yl)-4-(1-nethyl-6-nitro- 1

H i ndol - 3-yl ) -2, 5-di oxo- 2, 5-di hydro-pyrrol -1-yl net hyl ester hydrochl oride,
2- am no- 2- net hyl -propi onic acid 3-(1l-nethyl-1 Hindol-3-yl)-4-(1-nethyl-
20 nitro-1 Hindol-3-yl)-2,5-di oxo-2, 5-di hydro pyrrol -1-yl methyl ester
hydr ochlori de, 7.The compoundofclarmeherem R%is heterocycle containing at least one

nitrogen atom that optionally may be substituted with ~-COR’.

8. The compound of claim 2 wherein R® is aryl which is substituted with

15 —OPOsR'R? and R' and R? are independently selected from H and Na.

9.The compound of claim 2 wherein R® is aryl which is substituted by the
group consisting of ~CO2Na, polyethylene glyco! and -CHCHoN(CH>CHo),.

20

10.The compound of claim 2 wherein R® is lower alkyl which is substituted
with -CO,Na.

\

25 0 g



1-Methyl -3-[3-(1-nmethyl -1 Hindol-3-yl)-4-(1-nmethyl-6-nitro-1 Hindol-3 ylL) .
2,5-dio i hydro-pyrrol -1-yl met hoxycar bonyl ] - pyri dj.nj

tr|f|uoﬁg€‘g?§°tqe and O [2-[[4-[[[2, 5-Di hydro-3-(1- W?F?F¥@109635
Hindol -3-yi)-4-(1-nmethyl-6-nitro-1 H—5|ndol 3-yl)-2,5-dioxo-1 Hpyrrol -

-yl ] met hoxy] car | ]-1-pi di nyl j car.bo

O - et hyl pol yét %%‘FAF" ‘9?589{ UDX rein t 'a%a{swr%Rs%Hee?@&rfqr%%ﬁe gr oup
consi sti g e n%réhﬁagmgmﬂﬁg benzoic acid 3-(1-nethyl=

H i ndol - 3-yl ) -4-(1-net hyl -6-

nitro-1Hindol - 3-yl) -2, 5-di oxo- 2, 5-di hydro-pyrrol -1-yl met hyl ester
nonosodiumsalt, IIlh h Ifl1liiidjl fJill1 111111 CL s WO 01/27106

PCT/ EPOO/ 09635 -55 [[3-(1-nmethyl-1 Hindol-3-yl)-4-(1-nethyl-6-nitro-1

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

2, 5-di hydro-pyrrol -1-yl]methoxycar bonyl ] - 4- phenyl - O net hyl pol yet hyl ene

Ell_ YESLF gOSI ) ‘?} ﬁ%‘#@pﬁ%&%@{ %l%(lkrb?ﬁﬂlﬁéregn ts GRUBNRSRS is selected from

i ndol - 3- ypiperiiite dr pyreolidine. di hydr o- pyrrol - 1-yl met hyl ester, :
(2-Di net hyl am no-ethyl)-carbamc acid 3-(1-nethyl-1 Hi ndoI -3-yl)-4-(1
met hyl -6-nitro-1 Hindol -3-yl)-2,5-di oxo-2, 5-di hydro-pyrrol- 1 -yl nethyl
ester, [2-(2-Hydroxy-ethoxy)-ethyl]-carbamc acid 3-(1-nethyl-
Hindol-3-yi)-4-(1- methyl-6-nitro-1

H i ndol - 3-yl ) -2, 5-di oxo- 2, 5-di hydro-pyrrol -1-yl nethyl ester, 10

(2- Hydoxy-ethyl)=carbam c acid 3-(1-nmethyl-1 Hindol-3-yl)-4-(1-nethyl-
nitro-1 Hi nd@n%adr)\ é’urﬁléi'é?é:ﬁ'r@uﬁe%uﬁﬁ%ﬂd@é@'eabh%dﬁfem&n ter, .
(2- phosphonoo -carbam c acid 3-(1-nmethyl- ) - 4- (1
net hy|106- saleq’t@g!om%ﬁmumcgmglstmgmfdi anethyl and®thyldr o- pyrrol - 1- yl net hyl
ester, 3-(1-Methyl-1 Hindol-3-yl)-4-(1-nethyl-6-nitro-1

H- i ndol -3-yl)-2,5-dioxo-2,5- 15 di hydro-pyrrol e-1-carboxylic acid

(2-di et hyl am no- et hyl ) - am de,

14.The compound of claim 2 wherein R’ is ethyl which is substituted with
polyethylene glycol.

15

15.The compound of claim 2 wherein R is -CHOCOR? and R?® is ethyl which
is substituted with polyethylene glycol having a molecular weight of from about
750 to about 5000 Daltons.

20

16.The compound of claim 2 wherein the polyethylene glycol has a molecular
weight of from about 750 to about 5000 Daltons.

25




3-_(_1-NEthyI 1 Hindol-3-yl)-4-(1-methyl-6-nitro-1

H- i ndoi - d| oxo- 2, 5-. di hydro- pyrrol e-| - car boxy
(6-di net hy‘?éam no- ('nexyl ) -am de, 3-(1-Methyl - E’a‘ml’&%gs

H i ndol -3-yl)-4- (1 met hyl - 6-nitro- 1 I—I--|5r4dol 3-yl)-2, 5-di oxo- 2, 5-

di hydro-pyrrol e-1-carboxylic acid %/droxybutyl )-am de, and 20 Phosphori c
aci d nono- (4- {[31'(1‘314@!@9“10(?3?1?@% methe grolp cansigtingyet: 6- ni t r o-

1H i ndoi - 3-yl ) -2, 5-di oxo- 2, 5-di hydro pyrrol e-1-carbonyl]-am no}-butyl)
ester sodiumsalt. 25 19. A conmpound sel ected fromthe group consisting

of : phosphori c akhabphoric api@-raanods-(tymethyi Hriddok-Byl)-4) (1 methyb@nigd-- 6- ni t ro- 1

dol di | t
o2 112,5 3414 Gidg a2 %‘ﬁé&r@%oﬁ%w%&ﬂ%@% l-6-nitro 1
;'I- I) n gO!:S | oxo 2, ghadrox&mgth l-3-( mt?thxl-HH-m :'fr. 15rr?;ﬂtqyl.6-m 15 met hyl pol ye
t hyl ene gl ytclol-3-2'0€mfrf018-25l-dleme.l NRNRERRRN I NENITTT 14 S V\D 01/ 27106
PCTI EPOO/ 09635 -56, phasphori ¢ acid 1 net h

H i ndol - 3- yI ) - 4- ls@DIRRYMNG pCig x{1rmsthyt1 pqlg[é{-&li—%( -gnghnlr%ggrm H-indol-3-

, % di hydr o- _Qrgnaigxbgogaa po-pyridiQlimBtHyy bdtegst er sodi um sal t,
1rrethy| % - et hyl m%ﬂo§ myz 1rrethy| 6n|tr01H-|ndoI 3-yl)

5 2,5-di oxo 2, 5 Bumcdnedmmradd mbnw[wt-mpﬂy;dan-bmdpl-:)-ywd1elmethyI¥6-mtro~

H i ndol -8y %@-ﬁ@?ﬁ;ﬁ-wexcﬁ%#%h YT ImeRH B, o oo- 1
Loyerol iy ] B AL A SR SR BRSO rbrEg). 2000

10 20. A pharnacel |ca n co as a I ngre t an
2,5-dioxo-2 5-d|hydro-pyrro!— -ylmethyl ester,

3-amino-cyclohexanecarboxylic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-
6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-ylmethyl ester trifluoroacetate,
15 Piperidine-4-carboxylic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-
1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-ylmethy! ester acetate salt,
Piperidine-4-carboxylic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-
1H-~indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-ylmethyl ester hydrochloride,
2-amino-2-methyi-propionic acid 3-(1-methyl-1H-indol-3-yt}-4-(1-methyl-6-
20  nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester hydrochloride,
1-Methyl-3-[3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yi)-
2,5-dioxo-2,5-dihydro-pyrrol-1-yimethoxycarbonyl}-pyridinium; trifluoroacetate, and
O-[2-[{4-[[[2,5-Dihydro-3-(1-methyl-1H-indol-3-yt)-4-(1-methyl-6-nitro-1H-
indol-3-yl)-2,5-dioxo-1H-pyrrol-1-ylJmethoxylcarbonyl}-1-piperidinylicarbonyl}ethyl]-
25 O-methylpolyethylene glycol 1000,

18. A compound selected from the group consisting of;

30 4-Phosphonooxy-benzoic acid 3~(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-
nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester monosodium salt,

WL



effective anmount of a conpound of claim 1l and a pharmaceutically acceptabl.e
carrier woopzmpgi ent. 15 21. The pharnmaceuti cal conposigdpipedibessd ai m 20
which is suitbale for parenteral admggstratlon 20 22. Use of a

t herapeutically effectlve anount of a Tonpound according to

claim1l for

treating a cel insBagh il #iiGord- RS metigh o TR iSndl ElipRB.dgxgher €1 1 the

cel | prollfera rder IS C use ©

cl/aim 23 wherein

t he canceZ,SrthwdrgtﬂWI@I-ﬂ wyiiethaxycathonylid-phenybO-metiyinoisthyieneglycoine cancer
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Carbonic acid allyl ester 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-

5 indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-ylmethyl ester,

_ (2-DimethylaminoFethyl)-carbamic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-
methyl-6-nitro-1 H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyr;ol-1 -yimethyl ester,

[2-(2-Hydroxy-ethoxy)-ethyl}-carbamic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-
methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester,

10 (2-Hydoxy-ethyl)-carbamic acid 3-(1-methyl-1 H{indol—3-yl)-4-(1-methyl-6-

nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester,

(2-phosphonooxy-ethyl)-carbamic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-
methyl-6-nitro-1 H-indol-sfyl)-z,5-dioxo-2,5-dihydro-pyrrpl-1 -yimethyl ester,

3-(1-Methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5- -

15  dihydro-pyrrole-1-carboxylic acid (2_-diethylamino-e_thyl),-amide,

3-(1-Methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-

dihydro-pyrrole-1-carboxylic acid ( 6-dimethylamino-hexyl)-amide,

3-(1-Methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro- 1 H-indol-3-yi)-2,5-dioxo-2,5-

dihydro-pyrrole-1-carboxylic acid (4-hydroxybutyl)-amid.e,_ and

20 Phosphoric acid mono-(4-{[3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-
1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrole-1-carbonyi}-amino}-butyl) ester

sodium salt.

25 19. A compound selected from the group consistihg of:

phosphoric acid mono-[3-(1-methyl-1 H-indol-3-yl)'-4-(1 -methyl-6-nitro-1H-

indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl]sodium salt,

0-[2-[[2,5-dihydro-3-(1 -methyi-1H-indol-3-yl)-4-(1 _-methyl-6-nitro-1 H-indol-3-
30 yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yllmethoxycarbonyllethyl]-O’-methylpolyethylene

glycol 2000,
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phosphoric acid mono-(4-{{3-(1-methyl-1H-indol-3-yI)-4-(1-methy!-6-nitro-
1 H-indoI—yl)-2,5-diox6§§f§-dihydro-pyrrole-‘l -carbon?W%ino}-butyl) ester sodium
salt,

1-methyl-3-[3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-3-yl)-
2,5-dioxo-2,5-dihydro-pyrrol-1-ylmethoxycarbonyl]-pyridinium trifluoroacetate, and

O-[2-[[[2,5-Dihydro-3-(1-methyi-1H-indol-3-yl)-4-(1-methyi-6-nitro-1 H-indol-
3-yl}-2,56-dioxo-1H-pyrrol-1-ylimethoxylcarbonylimethyl}-O’-methylpolyethylene
glycol 2000.

20. A pharmaceutical composition comprising as an active ingredient an
effective amount of a compound of claim 1 and a pharmaceutically acceptable
carrier or excipient.

21. The pharmaceutical composition of claim 20 which is suitbale for
parenteral administration.

22. Use of a therapeutically effective amount of a compound according to
claim 1 for treating a cell proliferative disorder.

23. The use of claim 22 wherein the cell proliferative disorder is cancer.
24. The use of claim 23 wherein the cancer is a solid tumor.

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