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conpounds of.- the present invention has nowhere been disclosed or nade
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conprises the follow ng three conpounds:
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SUBSTITUTED BISINDOLYMALEIMIDES FOR THE INHIBITION OF CELL PROLIFERATION

The invention relates to substituted pyrroles of formula

wherein R' is hydrogen and R? is methyl or
R’ is methyl and R? is hydrogen or
R'is hydroxymethyl and R® is methyl

as well as to pharmaceutically acceptable prodrugs or pharmaceutically acceptable salts thereof.

The compounds of formula I have antiproliferative activity, specifically, they inhibit cell

division in G2/M phase of the cell cycle and are generally referred to as “G2/M phase cell-
cycle” inhibitors.

The compounds of formula I are covered by formula I of U.S.P. 5,057,614 without being

specifically disclosed as a group or individually. In addition, the above-mentioned activity of the



2 WD 99/ 47518 : .
PCT/ EP99/ 01%75'99/47518 The term "pharnaceutical | y acpetykpddorsis
prodrugs" means a conpound that my be converted under physi ol ogi cal
conditions or by solvolysis to any of the conpounds of fornula I or to
a pharmaceutically acceptable salt of said conpounds. 5 The
conpounds of formula I, as well as pharmaceutically acceptable salts of

sai d conpounds, are prepared by reactions represented in the follow ng
Schenesconipjoands of tespresant inventiopzhals nowhetee beenc disglosadder made lobyioyedu V.68 i n
Exanpl es ound I1-1 can be prepared by reacting

1-3. . Co
(1- met h%*P%&ﬁ qndy, thereforg i §‘§P’9‘°rq$g'oxo- acetyL 10 chloride (3) wth
[1-(2, 2 &HEE} 3 i 4D s \.aﬂ%re%\éb‘ 0 hanimdic acid 1-nethyl-
et hyl es]t:er y@ﬂggﬁf:%?rﬁge%(t%%d treati nglptaﬁ,gdsr eaction product with a base.
Compound 1-2 can be prepared by reacting
(1-met hyl - 1Hi ndol - 3-yl ) - oxo-acetyl chloride (17) with
[ 1- (2, 2- di et hyl - pr opi onyl )-6-nitro-1lhii ndol - 3-yl]-3-ethanim dic acid
1-nmet hyl - 15 et hyl est er hydrocla j 13} and treating the reaction
product with a base. -3 can be prepared by reacting
(1- met hoxynet hyl - 1Hi ndol - 3-yl ) - oxo A chloride (10) with

(1-net hyl -6-nitro-1Hi ndol - 3.4 3 acid 1-nethyl et hyl ester
hydrochi ori de (15) and trea

Huct with an acid. 20
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The term “pharmaceutically acceptable prodrugs” means a compound that may be
converted under physiological conditions or by solvolysis to any of the compounds of formula I

or to a pharmaceutically acceptable salt of said compounds.

The compounds of formula I, as well as pharmaceutically acceptable salts of said
compounds, are prepared by reactions represented in the following Schemes. The synthesis of

each of these compounds is also described in Examples 1-3.

Compound I-1 can be prepared by reacting (1-methyl-6-nitro-1H-indol-3-yl)-oxo-acetyl
chloride (3) with [1-(2,2-dimethyl-propionyl)-1H-indol-3yl]-3-ethanimidic acid 1-methyl-
ethylester hydrochloride (7) and treating the reaction product with a base.

Compound I-2 can be prepared by reacting (1-methyl-1H-indol-3-yl)-oxo-acetyl chloride
(17) with [1-(2,2-dimethyl-propionyl)-6-nitro-1H-indol-3-yl}-3-ethanimidic acid 1-methyl-
ethylester hydrochloride (19) and treating the reaction product with a base.

Compound I-3 can be prepared by reacting (1-methoxymethyl-1H-indol-3-yl)-oxo acetyl
chloride (10) with (1-methyl-6-nitro-1H-indol-3-yl)-3-ethanimidic acid 1-methylethylester
hydrochloride (15) and treating the reaction product with an acid.
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The antiproliferative activity of the conpounds of the invention is
dermonst r at eghgRl9x18 These effects indicate that the conpoIEPK/0asE
useful in treating cancer, in particular solid tunors. The
estrogen receptor negatlve epithelial breast carcinonma |ine (NDA-MB-435)

was 5 purchased from Anerican Type Cell Culture Collection (ATCC,
Rockvill e, MD) and was grown in the nmedium 8 nded by ATCC. For
anal ysis of the effect of t$EHEME 3conpo mgfomh of these cells,
the cells were plated at 2000 cells per 96-wel | tissue culture

pl at e ("test plate"), and were incuh rnight at 3AB¥rr]C with 5%
CX®2. The next day, the test cOgl¥ound g di i i
sul foxide (DVSO to yield a 10 mM stock 10 ol ution. Each conpound was
diluted with sterilexdistihlled water to 1 and then was added to
triplicate wells @ d W| | "master plate”|containing nediumin a
suffici enl(1ﬁjuantit iefd a final copcen n of 40 uM The
conmpounds were seriaffy dN i -2 er pl at e.

\utedinmadlu t b
One-fourth final volunme of Yhe diluted np oy ndNwas transfefh8dd to
duplicate "test plates.” DMSO was Jadded to/a row of "control cells”

such that the final [concentration o PIVBO ¥ n each well was 0.1% The
"test plates” were rleturned_to the it# bator an yS post addi tion
of test corrpound one ot est 9' ate" was anal scri bed bel ow.
Simlarly, 5 days er addition of est c oun he second "test

3-(4,5-di hyl t hiazole 2-yl') - 2, 5- di phenyl - oH-tetrazdlium “brom de

plate” also was anal yzed escri bed bel

(thiazoly | ue W) was added to each we y| eld a final
concentration o 3 The| phat e was - i neubat ed fg) 37[err]C for
3 hours. The MIT- ihj di um was renpved alNH 50 Eerr] 100%

et hanol was added to each wel] to disse eNr esul ting fornmazan

met abolite. To ensure cohpl et DM ssol uti oh, plates were shaken for 15

m nutes at room tenperature. Absorbencies read iHCla microtiter

pl ate reader (Ml ecul ar Dynamgs) at a wave f 570 nmwith a 25 650
nm ref erence. Percent inhibi t'Nn was cal cul ated Hy subtracting the bl ank
fromall wells, then ot r Mg the division of the average '
absor bance of each test tri p cqgte by the average of the controls from
1.00. Inhibitory co : and IC[(;&H) were determ ned from
the |inear ON , he | og

versus the per Eent
7
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" The col on adenocarci noma |ine SWI80 and the colon carcinoma |line HCT-1 16

. al so were wodw4asrsed fromthe ATCC and were tested accordi nPOIERIHEISANE

. protocol provided above with the foll owi ng nodifications. Cell |ine
. SWI80 was plated at 1000 cells per well and anal yzed at 6 days post
‘ addition of the test conpound. Cell line HCT-1 16 was plated at 750 cells

- per well and 5 anal yzed at 4 days post addition of test compound. For

-~ the MIT | ysi,s, plat .. trif 1000 r.pm,f 5 m nut
it o aapy nuiE o TRl % fet vity o R iR i e appention i emeniiafed oy,
- ethanol AR dispeted PdfitatStRbtMBe EOBpoRIdTaEAReful in treatin cancer, ilﬁlllil%rﬁc?gdi”séﬁd fimdrfe

"~ foregoing in vitro tests are set forth below in Tables |
* TABLE | : Antiproliferative Activity In Cell Line

ﬁ - MB- d
ggﬁpgﬁ n33l5- iS The estrogen receptor negative epghgoﬁ%agt carcinoma line (MDA-MB-435) was

; %%83 Rg ﬂlui'c}ased from American Type Cell Cultur8 gb@:ection (ATCC; Rockville, MD) and was groym
- aver age dh thd niedinh rédonemersdedcbya ATOEK pEor analysis of the effect of the test compounds on

TABLE Il 20 Antipraoliferative Activity In Cell Line
© HCT-116 growth of these cells, the cells were plat Q¢glls per well in a 96-well tissue culture plate

~ Conpound : » . - O wi
" Conpound (I test plate™), and were incubated ovgpé%l-;t at 37°C with 5% CO9. The next day, the test

- Conpound - : . 1 . . * AN
average. GPIROUPds,ers dissalved in 100% Culliethyl sfoxide IMSO) to yield a 10 mM!stock

8 10  solution. EacK\ebiapovntbviids diluted with sterile distilled water to 1 mM and then was added to
- PCT/ EP99/ 01534
: triplicate wells of a 96-well * master plate” containing medium in a sufficient quantity to yield a

final concentration of 40 uM. The compounds were serially diluted in medium in the “master
plate.” One-fourth final volume of the diluted compounds was transferred to duplicate “test
plates.” DMSO was added to a row of “control cells” such that the final concentration of
15 DMSO in each well was 0.1%.. The “test plates” were returned to the incubator and 3 days post
addition of test compound one “test plate” was analyzed as described below. .Similarly, S days -

after addition of test compound, the second “test plate” also was analyzed as described below.

3-(4,5-dimethylthiazole42-y])¥2,5'-diphenyl-ZH-tEtrazolium bromide (thiazolyl blue;

20 MTT) was added to each well to yield a final concentration of 1 mg/ml. The plate was then

incubated at 37°C for 3 hours. The MTT-containing medium was then removed and 50 ul 100%
ethanol was added to each well to dissolve the resulting formazan metabolite. To ensure -

complete dissolution, plates were shaken for 15 minutes at room temperature. Absorbencies

were read in a microtiter plate reader (Molecular Dynamics) at a wavelength of 570 nm with a

25 650 nm reference. Percent inhibition was calculated by subtracting the blank from all wells, then

subtracting the division of the average absorbance of each test triplicate by the average of the

controls from 1.00. Inhibitory concentrations (IC50 and ICgq) were determined from the linear

regression of a plot of the logarithm of the concentration versus the percent inhibition.



TABLE |11 Antiproliferative Activity-In Cell

Li ne SW80 Conpound PCT/EP99/01531 I' |
Compound | _\ivo99/47518 0. 20*

Compound 1-3 0. 22*

Compound 1 -2 1.86* 5 * An
average of at |east three separate experinents. For anal ysis

of the effect of the conpounds on cell cycle progression, NDA-MB-435
cel | s ( ATCC,THeamltoti adenocasfhome line S 8Ecndtthel colod rcinetadineHOT 1 alsoMere m
dish in the follow ng growth nediyn RPM 1640 + 10% Heat - | nact.i.vat ed
 Fetal mbaingd foam thg ATCEANA werg tested ageordingdo shesams PBP‘HFgldEﬂYl_“g?‘i ghpve Hith tS*’om

G BCO i MDY T, | ' '
Syl orr ooy bagliEaie. cliPlne 'S§486a WEEE ot 1000 L HRELEN MACUROM 966
be days post addition of tHkQ8XcBiMpeumh| O¢ll tine HETS1 Hdveiplnted ian@50cellsaier dicHhaed t o

obtain 1 00x fi nal concentration of the stock solution, In addition,
10 Per ranalygedsabiisdayi Posty additien, of tesneompousdsh For the M¥fcanalysiy, plates were

ol at o5 Saarifoas s IERpncP s il hiop 4P Sebibhdl o SALP LY pabih, ol

var i ous)gpqI1i106% Shariol Was ubdato @RdblveaieYopAfAanp! at e was renmoved to a 50 ni
centrifuge tube. The cell layer remaining in the dish was then washed with

5 m of phosphate buffered saline (PBS;, G BCO BRL). The PBS was
renmoved and conbined with the nediumin 20 h ropciat ube. The cells
were trypsi nT%@sqlgpf\gﬁqé]om&oggg mtrg fesy TP sﬁflogﬁgg{%ﬁrem%ﬁa&ﬁgh. was

- coldected. and conmbi ned with the nediumand PBS in the appropriate tubes.

The "t ubes were then centrifuged for 5 mnutes at 1200 rpm The cells
were fixed by renoving the supernatant, tapping the tube to distribute
the pellet, then adding 5 ms of cold 70% ethanol while vortexing
gently. The cells were then stored auh@i' rr] C for >24 hours. 25
-9 WO 99/ 47518 : ' :
PCT/ EP99/ 01534 Antiproliferative Activity In Cell Line MDA-MB-435
. 15 T _ .
Compound ' IC, (UMD
Compound I-1 0.03*
Compound I-3 N 0.05*
Compound I-2 0.6*

* An average of at least three separate experiments.

TABLEII
20 Antiproliferative Activity In Cell Line HCT-116
Compound _ IC, (uM)
Compound I-1 - 0.17*
Compound I-3 0.23*
Compound I-2 1.66*

% An average of at least three separate experiments.

25



The cel.l -contai ning tubes were taken out of freezer and allowed to sit at

room t enwerw4ns18 f or 20-30 minutes. The tubes were centri PCFEPIH0153900
rpmfor 5 mnutes. The supernat ant was renoved, the pellets were
washed with 5 m PBS, and the tubes were centrifuged as above.

Subsequently, the supernatant was renoved, and the pellet was 5
resuspended in 0.5 mM PBS. Thereafter, 0.5 mM RNAse A (1 ng/m in PBS) was
added to each t ube, and the tube | ncubated at 37[err] C for 15
m nutes. 100 [err] propidiumiodide ( X Louis, MO (1 mg/m
in PBS) was added to each tube, and the tubes were then incubated at

room tenperature for 2-3 AntipraliferafiveAotivity|Ini Cell Eble. 8W480 was passed

through a filter cap tube (Becton Dickinson, San.Jose, CA, #2235). 10
Sanpl es were read ifn a FA@OI‘I rragnl ne (gecton- D cKT nsan) using
manuf acturer's Cel | ram and analyz t he man facturerfs
ModFI T software. This ﬁ@ﬂﬁl‘lr ment Qrovi des apgjgadi cation of the
percent of cells inp—-easch u.m e *"f' SW-Rg—phases B-GE—DBNA synt hesi s
(S) and &/ M phaseg. 15 Compoungld-3 - _25 0.22*
10

Compound I-2 1.86*

3 * An average of at least three separate experiments.

For analysis of the effect of the compounds on cell cycle progression, MDA-MB-435
cells (ATCC; Rockville, MD) were plated at 1 x 106 cells/10 mis per 10 cm dish in the
fbllowing growth medium: RPMI 1640 + 10% Heat-Inactivated Fetal Bovine Serum, 2 mM L-

10  glutamine and 50 U/ml pen-strep (all from GIBCO/BRL, Gaithersburg, MD). The cells were
incubated overnight at 37° C with 5% CO,. The next day, 10 pl of each of the compounds to be

tested, in a 100% DMSO solution, was added to individual dishes to obtain 1/1000x final
concentration of the stock solution. In addition, 10 pl 100% DMSO was added to a control dish.

The final concentration of DMSO in all plates, including the control, was 0.1%. The plates were

15 returned to the incubator.

Thereafter, at various periods of time, the medium in each plate was removed to'a 50 ml
centrifuge tube. The cell layer remaining in the dish was then washed with 5 ml of phosphate
buffered saline (PBS; GIBCO/BRL). The PBS was removed and combined with the medium in

20 the appropriate tube. The cells were trypsinized for 5 minutes at 37° C, and the solution was
collected and combined with the medium and PBS in the appropriate tubes. The tubes were then
centrifuged for 5 minutes at 1200 rpm. ‘The cells were fixed by remoVing the supernatant,
tapping the tube to distribute the pellet, then adding 5 mls of cold 70% ethanol while vortexing
gently. The cells were then stored at -20° C for >24 hours.

25



WD 99/ 47518 . .
PCT/ EP99/ 0198X99/47518 The results of a cell cycle prpgr/eeIsvass4

experiment analyzed at day 1 post addition of test conmpounds -1, -2
and |1-3 are sunmari zed bel ow i n Table IV.

TABLE IV 5 Effect O Test Conpounds On Cell
Cycl e %O Cells In
E?Ch Cel l QICJﬂge ce -contam@g tpbes were tcaff(n}n) out of fezsr and allowecf % tsritata 9801& %
43.93 % 20-30 mljnﬁteg 9 Phe tubes were centnfu &PHP%W for 5 minutes. TheO. 1
[err] ?empcraﬂé" ggro .21 % 66. 52 8 rﬂm Conpound |

0. 03 [ esupkiatant wa&Sre&ﬁw%i the 3peltels Were wasbed):wmb 5 ml PBS, and the @ihepowend |
0.01 [err % 14.00 ¢ Compound
| -3 [ cenlrxfuged asog@vFeriﬁqppequent?y,ltkfl sypernatang 4wg§ rggnoved, 7andy 4he, peﬂgt was

4% %
Conpoun%s-]ksp nded in 0.5 ml PBSOOIC‘) r%%freHd'\\% ml RNA% R (hg/ml @gb_ﬁg% Was adde%b éeg:hz

Conpounghbk,ahd the tubes were mcu’lﬂieﬁlr at] 3\‘10 C for 15 riifiuted. B0 pl préfididi ﬁiﬂlde (Stetna38t.%
Conmpound -2 3 [err] 3.26 % 48.75 % 47.99 %
ConpounHbouis,2MO) (1 mg/ml in PBS) p\es ra]:lded to each aybe? andghe tubgpwerothen incuhated oato,

10 The res d, in Tabl e V abov enn t
corpountRT teTIPeraIie AP muREs. Hach sy PLNOn Y HRRELABRENER By Sap Bt
speci f i pidctoh Dick@Yor: 84 FotN A& Grgsption of cells in the G/m phase of
the cell cycle. The pyrroles of fornmula | above and their

af ot®nenti oned salts can be used as 15 medi canents, for exanple, in the
form of phagnmaceutical pre L opns i ch can . adm ni st er R
oral |y o 1 or SHARE wers teall HE RAUAKAET Shaghihs BeSiBeHigkingon) n80E i Flagifitturer s,
or soft CellQ 34 rddtamaPiidl SRalys@d Uitk Nfhe SIIMbALRRGIOMOUINCREfRER. TR
can al so mnistered rectally, for exanple, in the form of

SUppOSi trmasxmsnem pravides em ahdigatidnoof theapeptent of reells fire eacir of tfe following phases:
SOl UtT OR%yG1, DNA synthesis (S) and G2/M phases.
15

20

25
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. preparations these conpounds can be fornul ated

For the manufacture of phar ma®&IEROP1534
with therapeutically

" other ther

"inert, inorganic or organic carriers. Lactose, mmize starch or derivatives
~ thereof, talc, steric acid or its salts can be used as such carriers for
- tablets, coated tablets, dragees 5 and hard gelatin capsules. Suitable
- carriers for [ con $ post additi i SF test
oam -soti o or T g B pltefi 25EHS pEerBlefon' GREHARACarilyaRd of AP post addidi ot

- subst anceompowiis1i g -2 #ndd-3 are sumhnviesdbelogdndablelIV.required in the case of
- soft gelatin capsules. Suitable carriers for the manuf act ure of

- solutions and syrups are, water, polyols, saccharose, invert sugar
. gl ucose. Suitable carriers for ﬂ&&ﬁﬁé&ﬂl are water, alcohols,
gl ycegi ne, vegetable oils,- 10
~carriers for suppositories et
. and sen1-I|qU|d ponoIs

~al so cont ag=
. agents,
agents,
: buffers,

and

pol yol s,
sui tabl e
waxes, fats
prepar at | ons can

phosphol | pi ds and- surfact ants,

O?t'l%tatoﬂf?o{lﬂﬂg OECelf U{y

he p armaceu

ting agents, enul 4

fl oor' gent 9
pat i ngﬁgﬁ&s’for ar
ppeut | capso val uabl
- above, thelpvrroles of formilla
in the trept menCofifpoandI rol d
wi-thin WidFlim'tQ and._20 \
requirenenfs i ncémupélt i cul
or par ent efat—eatpr-sttatton
dosage of bout. Glpﬁﬂnég abol

about 5, 00pP=TTT; S|
appropri atg, qmﬁjlﬂdtiﬁge upg
Josags,

The daily pA§-AAM 1
doses, or for parenteral adm
i nfusi on. Congfbund I-3
12

[ fy| ng agents,
; var
t.ﬁbaéﬁ%—

33 %, nedl'sa(rts

e sub
| d hel [ or epent i
Thes . 2o%ag

f onco)llcpm{cal di s®1r%s.
ill of course | he :-\dl ustled to.the
3467(%5

ar c@qun genlerﬁﬁ 30%
L7100k My, pr "‘Z‘ag % e
tl\hray be C LIl ”Lee%de%ﬁj%ne

cl i
er |li %exd
I sterg m a SI Ngh € 5d@5€ [0r24.dk &) V
nistration, ey be giMen_as _con

0.03 uM 4545 % 38.06 % -

10 uM 35.25%

3uM 48.75 %

1 uM 30.19 %

C pres W

cont till

HfTENt 199 ;%

can used

e 6662 Yar
indivi dudl

£ag@03f% of al
ETRITY 4
N 7?1'893’%1t«
d66.46 %

[ i nuous
16.50 %

1

[ n%ﬁghe osm)t
c y can al

L&

d.

1041 %
3.26 %
2721 %

54.34 %
4799% |
42.60 %

Compound I-2

Compound I-2

Compound 1-2

10 The results summarized in Tables I-IV above demonstrate that compounds I-1, I-2 and. I-3
have antiproliferative activity; specifically, they cause an accumulation of cells in the G2/m

phase of the cell cycle.

The pyrroles of formula I above and their aforementioned salts can be used as
15 medicaments, for example, in the form of pharmaceutical preparations, which can be
administered orally, for example, in the form of tablets, coated tablets, dragees, hard or soft
gelatin capsules, solutions, emulsions or suspensions. They can also be administered rectally, for

example, in the form of suppositories or parenterally, for example, in the form of injection-

solutions.

11



WD 99/ 47518 - :
PCT/ EP99/ 01%/@Y99/47518 - The foll owi ng Exanpl es il | ust re¢EHEPIIE4ESeENt
i nvention. EXAMPLE 1 5
Preparation of

3-(IHindol-3-yl)-4-(1-methyl -6-nitro-1Hindol-3-yl)-pyrrol e-2.5-di one
(1-1) A 1-Methyl-6-nitro-1 Hindole (2) To a slurry of 0.33 g
(8.3 nmol) of NaH (60% dispersion inoil) in 30 . m of dried

di ret hyl formam de ("DMF"), was added 0.973 g (6.00 nmmol) of commrercially
avai l able 1 - Qi - ' . At 0 2l

m nutes. After t&e ﬁfgﬁéﬁg#—% éﬁ]ﬁgdk@?&%ga éﬁﬂtﬁg k@g%g@gﬁjﬁé %gga%ﬂig?tfg 1
mol )  ofitireieragentiediydimenpmorgihid on Bfahitecattiers Uriacvass, miaizerseatclator tdesivatives
sane tenperature for 30 minutes, then at roomt_enPerature for 1 horé_,

pour ed thereof, Iale steni¢ agist qryits salts canre used @ suchramiars reritanlets coategditablets;dragees

or gani c as S {1 rj ' d.:

condancihiee gffie SRRV, Rlinid cafles o6t S (AbStigs pre vepeiaB¥als, wagss.
a yel | ogtssintitholid or 1ith3:%1yms.g ipahdiH@6n Ueathtire bh thietactive subsaate mocarriers are, B.
(1-Methyl-6-nitro-I| Hindol -3-yl)-oxo-acetyl chloride (B%IH' To a

sol ut i choveiverl. BBeglly regairedrin theytase- b sefy| gebatini capsules+ i Suitable caryiersyforgthg

of ether re ded 1.5 m (17.2 I f ' r]C
ohder | apaBaciuce ot soRRPS aha Syl afe, sfpelE) Botyoft sfbRinbie, SN bitir Bhd Bl
resul tig\grapRl icdni@s for! hgécﬁﬂm RS NRakeR)i ta]toﬁplﬁ,nﬁddlycﬂgmglyceﬁﬁe,Etvhgdftalﬂadoils,
dried to yield 1.9 g (95% of (l-nmethyl-6-nitro-IHindol-3-yl)-oxo-acetyl
chlidr i dghogpholipidsaand surfagtantsowuisable garriers for rpuppgsitariesars nataral ar hawsigned oils,
purification LCo. ' -

[1-(2. 2W§°ﬁeﬁamnfiﬁ?85&8wﬁpﬂm‘%i ndol - 3-yl | -acetonitrile (6) 25 Using the
procedure of subpart A above, the N-al kyl ation reaction of 10.2 g (65 nmol)
of comercially available (I Hindol-3-yl)-acetonitrile (15). wth 8.7 ni
(71 mmol ) of The phesmagduticalt yreparations gah glsodentaini peservipg(@sntEnwlybilizing et 000

L7 S P, O A, g AR
i‘;tﬁ ._ﬂavori?@ ra@@ﬁ&,%l\/%ﬁ%ﬂg%%gﬁé Béthot®i1pressure, buffers, coating agents or antioxidants.
PCT/ EP%MM@M;ISO contain _still other therapeutically valuable _substances. '

As mentioned above, the pyrro]cs of formula I and their aforementioned salts can be used

in the treatment or control of oncological disorders. The dosage can vary within wide limits and

20  will, of course, be adjusted to the individual requirements in each particular case. In general, in
the case of oral or parenteral administration to adult humans weighing about 70 kg, a daily
dosage of about. 10 mg to about 10,000 mg,.prefcrably. from about 200 mg to about 5,000 mg,

more preferably to about 1000 mg, should be appropriate, although the upper limit may be
exceeded when indicated. The daily dosage can be administered as a single dose or in divided

25  doses, or for parenteral administration, it may be given as continuous infusion.

30
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D. - Di met hyl - propi onyl ) - 1Hi ndol - 3yl ] - 3- et hani m di ¢

1- net hyI et hyI\‘! 98447518 hydr ochl ori de (7) To a slurry of BCE ’Egg%"?f‘“\%
mol ) of [1-(2,2-dimethyl-propionyl)-IHindol-3-yl]-acetonitrile (6) 5
fromStep C above in 105 m of 2-propanol, 40 m (0.563 nol) of acetyl

chl ori de was added dropwi se at O-5[err]C over a 20 m nute peri od.
The reaction m xture was stirred at room t enper at ure overni ght,
concentr at ed ximately 75 m of

et hyl acetate, E whgoﬁf%léréﬁﬁlﬁ%sé%ggré%étggwgﬁh cool ed and pl aced in
a freezer. The precipitate was filtered and drled toyield 6.0 g
(65.099 of [1-(2,2-dinethyl-propionyl)-I|Hindol- 10 3-yl]-3-ethanimdic
acid 1-nmethyl ethylester hydrochloride (7) as a white solid. E.

3-[1-(2. 2-Di net hyl - proplonyl)-ll—klndmﬂ(l met hyl - 6-nitro-1 Hindol -3
-yl)- pyrrol e-2.5-dione (4) tion of 1.25 g (4.69 nmol)

[1-(2, 2-di rrethyl p-ropi onyl)-1Hindol - 3-yl]-3- ethanimdic acid

1- nmet hyl ethyl ester hydrochl orlde 57) fromStep D above in 80 m of
met hyl eneA. 1- 2.6 m (18.65 mmol) of triethylam ne at

i it o, Fohd Flamy Ar%ﬁ?z#‘ E#as“” § el (6B difPerdifin' SIS CihaRl, of artd
for 3 1/ %lﬁemyﬁoﬁmmabl tmdm taamasemml 81,000 idhdlg of J&ﬁmgfcwry ﬁvdmeﬁ:e

was 20 washéd wth water, 5N HCl solution, brine, dried over
concdft r &-mitrot IH-gndote €)0C (bS°C over a péried pbHafhmifhtes. rftezri hd)un/mnng 8t thevmne

in 50 mM of toluene an treate
p- t ol uendSUPFBMIG Ul laf' gh2. bm mAthi iodsdqr@asr %dég.apﬂ |ﬂ?fgmé?%tmi°db‘i‘ﬁ stirred at the

t enper at y h

chl ori de. E"ﬁlﬁe o?%gﬁ%fog ?gsnél n\l/\lggni\}/\lgssﬁlr%o a}aggtgtf&glt p&ﬁ'&@ﬁaﬁ%ag F rvfater
sol ut i on,anldrextracted! withction acetideSPheaorgardo pha’setwat\eakhbd) withvsrine, 8rigd overdvig@4,
material. 25 Chr omat ographic purification on a silica gel colum,

yi el ded land cgpnéchiratéd tofyiﬂd[QLSKQg 17159 tofiyiFmethyl-6-nitro- 1H-indole (2) as a yellow solid.
propianyl ) -1 Hindol I -rreth | -6-nitro-1Hindol -3-yl)-pyrrole-2,5-di .
one (12) aﬁ“ﬁﬁlatﬁﬂahyés idea with Y nugificdpn146C with dec. Ms: (M+), mz 470.

14 WD 99/ 47518 S :

PCT/ EP99/ 01534

To a solution of 1.33 g (7.55 mmol) of 1-methyl-6-nitro-1H-indole (2) in 40 ml of ether were
added 1.5 ml (17.2 mmol) of oxalyl chloride at 0-5°C under Argon. A precipitate was formed.
20  After 3 hours stirring, the resulting solid was filtered, washed with a small amount of ether and
dried to yield 1.9 g (95%) of (1-methyl-6-nitro-1H-indol-3-yl)-oxo-acetyl chloride (3) as a

yellow solid. This material was used without purification.

25 Using the procedure of subpart A above, the N-alkylation reaction of 10.2 g (65 mmol) of
commercially available (1H-indol-3-yl)-acetonitrile (5) with 8.7 ml (71 mmol) of trimethylacetyl
chloride and 3.4 g (85 mmol) of NaH (60% dispersion in oil) as a base in 115 ml of DMF yielded
6.6 g (38.7%) of [1-(2,2-dimethyl-propionyl)-1H-indol-3-yl}-acetonitrile (6) as a yellow oil after

chromatographic purification.
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F. 3-( - : .
1H- | ndol - 3- WO 9947§18- net hyl - 6- ni tro- 1Hi ndol - 3-yl ) - pyrrol e- 2, BET/ERA901534- 1)
1.7 g (3.61 muol) of

3-[1-(2, 2-di net hyl -propionyl )-1 Hindol -3-yl]-4-(1-nethyl-6-nitro-1 H

I ndol -3-yl)-pyrrole-2,5-dione (4) from Step E above in 60 m of nethanol
was treated with 5.6 m (8.96 nmmol) of a 1.6 nolar solution of NaOCH3
i n methanol. The reaction was stirred at 5 roomtenperature for 1 hour,
poured in 2N-HCl/ice and extracted W|th et hyl acet ate. The organic

extractg were @I‘[b%dDﬂﬁleﬂ
chr omat™ogr aphi 1 3¢ 39
3- (I H ifydedchibride X7 - ( 1- et hyl - 6n|tro 1H-|ndol 3-y|)-pyrro|e-

2,5-dione (I-1) as ared solid >280[err] C. M S e_rr]? mz 386., 10
EXAVPLET@a slurry 6f &p g €27 ommagl) oﬂ)l-(Z 2-d1methyl-prop10ny1 1H-indol-3-yl]-acetonitrile (6)

4 S e S AT B
Usi ng tJ}S?‘)Q{sQCa?QPSQ: vaefaﬁaﬁ"ﬂ @r?oﬂaA The r&kcﬁb#%ﬁiﬁr@”vvise’s’tﬁ*récpat edond- 17

g (10 mo commercl a ble indole (8 wth 1 (13.1 mmol)
of chl cempetatyé omenight, eommntralndl afid 4l residue qus];ﬁlumd)w)thmppmim(tm%S ml of

oD o thyb R 5 S oGS oo e Bl
purt f1 g@%&z@%te %ﬁs filtgyed ﬁaﬁt dried po:')gc < cﬁwgwﬁ@ b [ 142, ﬂfiﬁhetﬁylyﬁrbplgﬁﬂ).qgembl_

the reaction
of 10. 233-g1){3lethanimidit hcldfl-ﬂnemylethylemIhgdmnlﬂbh;id: (7)Hs iarwhitessolid) from Step A
above with 0.25 m (2.86 nmol) of oxalyl chloride in 25 3.5 m of ether
produced 0.174 g (48.5% of (1-nethoxynmet hyI 1H-i ndol - 3- yI) 0XO0- acetyl

chlorige (103 1% Aryfelno

purificdati orr

rrole-2,5-dione (4
To a solution of 1.25 g (4.69 mmol) of (l-methyl-6-mtro—1H—1ndol-3—y1)-oxo-acetyl chloride (3)

15 = from Step B above and 1.6 g (4.75 mmol) of [1-(2,2-dimethyl-propionyl)-1H-indol-3-yl]}-3-

15

ethanimidic acid 1-methyl ethylester hydrochloride (7) from Step D above in 80 ml of methylene
chloride was added 2.6 ml (18.65 mmol) of triethylamine at 0°C and under Argon. After stirring
" at the same temperature for 30 minutes, the reaction mixture was then stirred at room
temperature for 3 1/2 hours and diluted with more methylene chloride. The organic phase was
20 washed with water, 0.5N HCI solution, brine, dried over MgSO4 and concentrated to give 3.01 g
of a foam. This material was dissolved in 50 ml of toluene and treated with 987.9 mg (5.19
mmol) of p-toluenesulfonic acid at 0°C. After 3 hours stirring at room temperature the reaction
mixture was extracted with methylene chloride. The organic phase was washed with a saturated
NaHCO3 solution, brine, dried over MgSO4 and concentrated to give 3.9 g of crude material.
25  Chromatographic purification on a silica gel column, yielded 1.7 g (77.%) of 3-[1-(2,2-dimethyl-
propionyl);1H—indol-3-y1]-4—(1-methyl-6-nitro—1H—indol-3-yl)~pyrrole-2,5-dione (4) as an orange

solid. mp >146°C with dec. MS: (M¥), m/z 470.
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WO 99/ 47518 -

 PCT/ EP99/ 01534099/47518  C (6-Nitro-1Hindol -3-yl)-acet oni t r PEE/EP1%§1534
To a stirred solution of 44.27 g (0.204 nol) of 6-nitrogram ne (12)

- [Jackson B. Hester [err] [err] Chem, 29: 1158 (1964)] in 450 m of
acetonitrile 44.59 g (0.31 nol) of nethyl iodide was added at
O-5[err]C over a period of an hour. The reaction m xture was stirred at

. roomtengerat yr (g}lf-ﬁﬂof-@-r;&%-il-m%é!fémtﬁ)rﬂﬁnﬁioﬁgl?ﬂf -bAfolel2 Lfidhe Q—f{) 543 nol)
of sodi um cyafirde Tn 0 € reaction

- m xture bads gh€abddmubolP 2¢fe 13- [1(2R+dimvetinyitpropiony 13- H indoledvyi Jt4 (fpmedtylH6enitro-d H-
ace

L(Ejﬁ 26?“‘#&@ miéélé%é%&yﬁaﬁt am é‘»“ep%%eévééﬁ'seaﬁét of medhres et Fevied ot 44
H

and tsﬁeuérglctvgr?t%ev por atqfakdﬁ]:&gdr\%g}:wgﬁa#he or a%g ng %%lrg?ege%édeﬁ%%ngi\&m%
| pa d Of ﬁ f & géﬁ?atﬁx%qgfg 5‘3{8 %ﬁf@d‘%gwgﬂéi?{c%,ghﬁ&?@éﬁ;&?@ﬁﬁgm&i‘ﬁ&t’ﬂg Pné Bfahic

(6-nitr Oeiﬂrhdtmﬁkdre/ dridd yon) -anloyirous MgSGy (aﬁ@)coﬂéen&aw& tooyietd)| dfter adhir@hatographic
evapor ati on of the solvent.
- ( 1- Met hy lpufificationp 3047 mgo(28%)ydf) 3<{thmdmlt3—yl)a—(111&):th3¢56—mt661H—1gd6193-4'P)ﬂpymile)-
- of powdered potassium carbonate was added to a solution of 28.9 g (0.143
nmol ) of @&-dione J-Hsiarddsolid mip)>280¥FC.oMS: (M), 143386 r om St ep C above in 230
- m of di et hyl f ormam de at room tenperature. The suspensi on was
. stirred for 40 mnutes then 25. 48 g (0.179 nol) of nethyl iodide was
addeglgdr opwi se over 65 minutes. After stirring at room t enperature
over night the reaction mxture was cool ed and poured into a total of 600
m of 20. water. The precipitate waEXAMRIERA washed with a little water

and dried on phosphor anhydri de ountil reaching constant V\Blght The
- procedur &TSRAEAL 3-f1-Bydroxymet ] -@-methylL6-nitro-1H-indol-3-yl

i ndol - 3- yls) gR6E |tr|Ie (14) WhICh vvasused wi t hout further purification.
E. (1- Nernyg—g“%o 1H i ndol - 3-yl)-3-ethani mdic acid 1-nethyl ethyl ester
hydr ochl ori de (15) 25 A stream of HCO gas vvas bubbled into a stirred

~ suspensi on of 82 (0.382. nol) of (1-nethyl-
ni trédd1 HA ndo&&ﬁ%&@&é&ﬂ%ﬁ@ from St ep D above, in 1000 i of
. 2- I 5 H
et her Pun o T T Bxpmale (rSicH o0 o R RS xeBRliGn e 101 8 20 gbimoD of
; :) re ng Chanfeadiallly ¥aslablel indibleo@) WidSIinh g13M iindly BEENIGREhety %mﬁ SNiee 4Rd DA

WD 99/ 478132 mmol) of NaH (60% dispersion in oil) as a base in 22 ml of DMF ylelded 1 4 g (86.9%) of

PCTI EP9Y 9nltgtﬁoxymethyl-lH-mdolc (9) as a colorless oil, after chromatographic purification.

20

B. 1-Methoxymethyi-1H-indol-3-y1)-oxo-acetyl chloride (10

Using the procedure of Example 1, step B, the reaction of 0.23 g (1.43 mmol) of 1-

methoxymethyl-1H-indole (9) from Step A above with 0.25 mi (2.86 mmol) of oxalyl chloride in
25 3.5 ml of ether produced 0.174 g (48.5%) of (1-methoxymethyl-1H-indol-3-yl)-oxo-acetyl

chloride (10) as a yellow solid. This material was used without purification.
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102 g (85.7% of (1-nmethyl-6-nitro-1Hindol-3-yl)-3-ethanimdic acid

1- et hyl et hywleios1s hydr ochl ori de (15). F. ~ PCT/EP99/01534
3-(1- Met hoxynet hyl -1 Hindol - 3-yl ) -4- (1-met hyl - 6-ni tro-1Hindol -3-yl)-pyrrol
e-2.5- 5 dione (11) Usi ng the procedure of Exanple 1, Step E, the
condensation reaction of 1.3 g (5.17 nmol) of oxoacetyl chloride (10)

fromStep B above, with 1.7 g (5.45 nmml) of (1-methyl-6-nitro-1H
i ndol e) - 3-ethani mdic acid 1-nethyl ethylester hydrochloride (15) from Step
E aboveCin 96-NitrgxiH-indol- tonjtril ride, yielded 1.08 g (48.5% of

3- (1- neLh -] B indod s 3- %o 4- (1 - -
o it r oT2 @ YR soyitam LT, B (8204 ord of Ritoratilne, (12) Hackson B, Hester 3. 0.
>250] er %}(% ? }@!f@?dﬁ"in 450 ml of MelonjtHI€ 4439 g (031 mol)®@f methy] iodide was added

3-(1-Hy : H ' ndol - 3-yl)-4-(1- et hy nitro-1Hindol - 3-yl)-pyrrol
. g- [215( at OHS°@bOe’rﬁ ;liei'ioa))f 4 hourA The Iredction miktu72Wasbstirmpdat room temperature for three

- [ 1- (et hoxynet hyl ) - 1H: i ndol - 3-yl ) -4-(1- et hyl < 6-.nit.ro-I| Hindol.-

3- y|h 5 - pheurs) téenza gﬂlazl@hef %@gs (péégrﬂal)e‘bf( %ﬁda%eéni"?? 165'3t2ﬁ1“fﬂcﬂ?L wiatgr added ptonee. ¢
wth ap X] ° "t§ 36dh '

refl ux eg'fl?{)eragﬁ&ﬁ%}tgfe “c’%sol.fdegg@aartlgﬁtégv Jgﬂ% ttjccigm\%gsfg Qé}%ggtrar%gté{@gwané P ﬁ’dgfthyl
acet at e extfdeeedos Giaitl Gviph a6talef 860 ind df @thyla&ehterand 306dmi be watery difie combined

evapor at ed to give an orange solid. Chroratographi i fi '
this matsractd wereoashg 1with AT, ngg.C(l soluign, a saturatecgJ soc?iurlncbi%grrbgmlatg as.% u(t)ign,o f

hydr oxynet byl sl beAndob -3- A= (1 = B Ni el - 35 -y F 52, 5

Py oYL SO SR u nd e, 0L 58 o i 615 652

25 10 dissolved in 200 ml of warm ethyl acetate and passed through a small pad of silica gef to produce
28.9 g (70.4%) of (6-nitro-1H-indolyl-3-yl)-acetonitrile (13) as a yellow solid after evaporation

of the solvent.

D.  (1-Methyl-6-nitro-1H-indol-3-y})-acetonitrile (14)

15 65.5 g (0.474 mol) of powdered potassium carbonate was added to a solution of 28.9 g (0.143
mol) of (6-nitro-1H-indol-3-yl)-acetonitrile (13) from Step C above in 230 ml of
dimethylformamide at room temperature. The suspension was stirred for 40 minutes then 25.48
g (0.179 mol) of methyl iodide was added dropwise over 65 minutes. After stirring at room
temperature over night the reaction mixture was cooled and poured into a total of 600 ml of

20  water. The precipitate was filtered, washed with a little water and dried on phosphor anhydride
until reaching constant weight. The procedure yiélded 30.4 g (95.4%) of (1-methyl-6-nitro-1H-

indol-3-yl)-acetonitrile (14), which was used without further purification.

25 A stream of HCI gas was bubbled into a stirred suspension of 82 g (0.382 mol) of (1-methyl-6-
nitro-1H-indol-3-y!)-acetonitrile (14) from Step D above, in 1000 ml of 2-propanol at 0-10°C.
After adding approximately 350 g of HCI, ether was added to the reaction mixture until a

precipitate was formed. The solid was collected, washing with ether and dried in vacuo to yield
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- PCT/ EP99/ 0153W0 99147518 PCEERIPIIS3S

- Preparation of

© 3-(l-Methyl-1Hindol-3-yl)-4-(6-nitro-1Hindol-3-yl)-pyrrol e-2.5-di one

- (1-2) A (1- Met hyl - 1Hi ndol - 3- yI) oxo-acetyl chloride (17) 5

- Using the procedure of Exanple 1, Step B, the reaction of 6 m (47 nmol) of

o Lo oA bR Sy Sl Bt

© (1-ret hyly clhme-@syl) oxo-acetyl chl orlde (17) as a yeIIow solid.
. This matela was used wi t hout purification. 10

“ [I-(2.2-Di net hyl - propi onyl ) -6-nitro-1Hi ndol - 3- yII-acetonltrlle (18)
Usi ng the proceur of Exanp A

' 346.6 my § -fl-Methoxymethy:

- Exanplee 2, ECvmth03n1 (2. 44 mml) of | trlrrethylacetyl chl ori de
~and 70. 8'rrg—t@")i mmol ) of NaH (60% di spersion in oil) as a base in 8 15
- m of DNFUMh% ltigte froeédueé of IBxaiipleO oy sueﬁ IE; theltoridensdtionreadtidn. of NP g B3l 2fmalf of

[1- (2, 2-di met hyl - propi onyl)-6-nitro-|Hindol - 3y|]-aceton|trlle(18
~as a yel |Qmacﬂtyl chloride (loa;from tep B above with 1.7 g (5.45 mmol) of (1-methyl-6-nitro-1

[1-(2.2-Di trQ- | ha
Loty ongier S-eufniiRkid I ety Shiskertbdrochignds 5 iadey EabpvE St of

?gbglsed f@tthgteﬁt Uofide, IERed 198"S LA %Y of Bi(1 i yRRANYI 130irf01-3-y124 41 -methyl-
| - (202- db-airid yH-indahB-pirplyirole-2\6tdienel {11) nadohry lotange asoliipmipt R5Q°Q 18th HewmnMS:
Step B above in 90 mM of 2-propanol at O-5[err]C. The reaction
m xture wMtsi/zd80l at room tenperature for 21 hours. The sol vent was
evaporated in vacuo to give 1.95 g (100% of a yellow solid (19). This
mat eri al was used wi t hout further purlflcatlon 25
- 18

G.

dione (I-3)
15 A solution of 727.5 mg of 3-[1-(methoxymethyl)-1H-indol-3-y1)-4-(1-methyl-6-nitro-1H-indol-
3-yl)-pyrrole-2,5-dione (11) from Step F above in 65 ml of THF was treated with approximately

40 ml of 2N HCl. The reaction mixture was refluxed for 5 hours, cooled and the product was

extracted with ethyl acetate. The organic phase was dried on MgSOy4 and the solvent evaporated

to give an orange solid. Chromatographic purification of this material yielded 123.3 mg of 3-(1-
20 hydroxymethyl-1H—indol-3-yl)—4—(1-inethyl-6-nit_ro—1H-indol-3-yl)'-pyrrole-2,5-dione (I-3) as a
red solid, mp 210-213°C. MS: (M), m/z 416.

25
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3-[1-(2.2-Di net hyl -propionyl)-6-nitro-1Hindol -3-yl]4-(1-nethyl -
| Hi ndol - 3-yl) - pyrrol e-2,5-di one (20) Usi ng the procedure of

Exanple 1, Step E, 1.1 g (4.96 nmmol) of oxoacetyl chloride (17) from
Step A above was reacted with 1.95 g (5.08 nmol) of
[1- (2, 2-di met hyl -propionyl )-6-nitro-lH_ 5 indol-3-yl]-3-ethanimdic acid
1- net hyI et hyl ester hydrochl oride &&M& ep C above and 2.1 m

. h 1z .0f

p-t ol uenesul fonl c acid m)nohydrate in 80 ni of t ol uene, yielding 1.3 g

- 3- yI]4 (1- et hyl -

11 ndgl %ﬁl}%{lﬁylﬁrbéﬁd@r@oﬁﬁgﬁp& { ZS&p & B8 r€icON ©f 0l (47 Hima1P45 cbﬁmlie]rﬁamy th
ecC. er I’ m z

3-(1- vam;ablqnmam&ub:qdo}m«whwuh&ml—(%mmoﬂso@m;adem@xa 120gnbefeethen - 2)

l1J5|3ng ; he &rﬁ‘ﬁd r('gﬁ.f'}o) %me?}ly} IHSIn%gl l:lz-yl)t-or;c(?)-al>:l_e9I E):fll%n nasrae)@ (iltolwoglolﬁf
3-[1- (21‘1351%{5@5@% ‘R@Q%@mﬂeﬁ r?&dégl& 0- 1H-indol - 3-yl]-4-( 1- met hyl - 1H i ndol - 3

-yl)-pyrro romSt'ep D above with 4.3 m (6.88
mmol) of a 1.6 nolar solution of NaOCH3 in 65 15 m of nethanol vyielded
300.6 my ( 28.1% of 3-(1-nethyl-1Hindol-3-yl)-4-(6-nitro-1Hindol - 3-
yl X0pyrrol e- 2, 5-di one (I- 2) as a.red solid after crystallization from ethyl
acet at e, and ' .

EXAMPLE 4 2
I tem Usmgc tHe%é&dhﬁr&fSExamplel Step A, the N-alkylation reaB@dnTabMﬂﬁ mg ( 1.72 mmol) 1
Conpound 5 25 100 250 500

Anhydr mfsﬁ-mg@t—ﬂg-gldolyl%-g@gmltnlg313) frggg Exampie 2, Sigg C w13170 3 ml (2.44 mmol) gf

g)\c,) ;sgg#rgren{g acet?l?ghlonde ancg70 8 mg él 77 mmo® of Na]-i 260% Rersxong\g oil) as abasein 8 5

Magres 'rﬁmﬁbﬁﬁf VikRled after chlomatogr aphic unfibatlon, 283.7 mg @3 2%) of9 [1-(2, 2-d1methyl—
Total Wi ght 300 600 900

*Co npomrdplénylh-ﬁmtseﬂflslndobb-ryﬂﬂm@ndﬂlq (@8) asra/xaliomooil. -
19

ester hydrochloride (19)

20 A stream of HC] gas was bubbled for 3 minutes into a constantly stirred suspensiori of 145 g
(5.08 mmol) of 1[-(2,2-dimethyl-propi6nyl)—6-nitro-1H—indo}yl]-3-acet0nitrile (18) from Step B
above in 90 ml of 2-propanol at 0-5°C. The reaction mixture was stirred at room temperature for
21 hours. The solvent was evaporated in vacuo to give 1.95 g (100%) of a yellow solid (19). This

material was used without further purification.
25
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: WD 99/ 47518 -

' PCT/ EP99/ 0153W0 99/47518 Manuf act uri ng Procedur e: 1. M x RGT&RP9/91539
.and 3 in a suitable m xer for 15 m nutes. 2. Granul ate the powder m X
- fromStep 1 with 20% Povi done K30 Solution (Item4). 5 3. Dry the
granulation fromStep 2 at 50[err]C 4. Pass the granul ation from

- Step 3 through a suitable mlling equi prrent 5. Add the Item5 to the
"mlled gr nuIag'P SR ;

- granul atlon f :
. EXAMPLE Spyrrole-2.5-dione (20) CAPSULE FORMULATI ON

~Item I ngredients n%/ Tabl et . 1

- Conpound Wging the procedure of Exampls 1, Step E, 14 g (4.96 mmol) of oxoa®tyl chloride5(13) from

. Hydrs? &5 AsaSovecss reagted with 1.95 2 (5.08 mmelj of (2, 2-d}§1§thggpmpi6n&1)-gmiuo-1H-

35 4 m@a-yl]-a-et%unﬁdm acili- Qgethyleﬁ(}zlester hydroghloride (19) frbth Step C abd’v'é and 2.1

10 nesi eara
2 mP (17.94 mmol)3 of tnethylaﬁnme in 120 ml of methjfleﬁ@bhlﬁhhé Mélreiiﬂtl f product was
- 200 200 300 600 15 nmpoun

repr esenttseaﬁdcwﬁbohhcg (ﬁ 78 mamel) v of prieluenesulfonic aqv&mmwbvdnatmgi Bo cm,le@lﬁj faluene,
1. Mx It b d

ems 4 @St HE o sot S L ARSI BigbiEny b pike- Ftnted iy Bepu
: indol-3-yl)-pyrrole-2,5-dione (20) as an orange solid; mp >245 °C with dec. MS: (M"), m/z 470.
10

Using the procedure of Example 1, Sfep F, the N-deprotection reaction of 1.3 g (2.76 mmol) of
3-(1-(2,2-dimethyl-propionyl)-6-nitro-1H-indol-3-yl]-4-(1-methyl-1H-indol-3-yl)-pyrrole-2,5-
dione. (20) from Step D above with 4;3 ml (6.88 mmol) of a 1.6 molar solution of NaOCH3 in 65

15 ml of methanol yielded 300.6 mg ( 28.1%) of 3-(1-methyl-1H-indol-3-yl)-4-(6-nitro-1H-indol-3-
yl)-pyrrole-2,5-dione (I-2) as a red solid after crystallization from ethyl acetate and hexane; mp
>260 °C. MS: (M"), m/z 386.

EXAMPLE 4
20 .
TABLET FORMULATION
Item | Ingredients , mg/Tablet
1 Compound A* 5 25 100 250 500 750
2 Anhydrous Lactose 103 83 35 19 | 38 57
3 | CroscarmelioseSodium | 6 | 6 | 8 | 16 | 32. | 48
4 | Povidone K30 5 5 6 | 12 24 36
5 Magnesium Stearate 1 1 1 3 6 9
'| Total Weight - 120 120 - |150 |300 |600 |900 -

*Compound A represents a compound of the invention.

19



20 WO 99/ 47518 | - :
PCT/ EP99/ 01%/drb9/a7518 HOPRI61 54

| NJECTI ON SOLUTI ON EMULSI ON PREPARATI ON ltem

| ngr edi ent mg/ ml 1 Conpound A*
ng 2 PEG 400 10-50 ng

3 Lecithin 20-50 ngy 4

Soy Q| 1-5 ny 5 d ycerol
8-12 ny 6 Water q.s. 1m 5

* Corrpomghlﬁaéﬁpfﬂmtedﬁegorrpound of the invention.
Manuf acturtng Procedur e: 1. Dissolve item1 in |tem2 10 2.
Add iters Mixdtens],? and 3 inersuitabledninenfon bl minutes per sed, t hen honogeni ze.

3. Addthe solutlonfromste 1toth tu te
5 oo e ke v S R sk v S A i e,

Sterile filter, thro e ter and fill into vials. 15
EXANPLE37 D' the gfafiififos frngStLP ?ﬂgi@ﬁ ON SOLUTI OV EMULSI ON' PREPARATI ON
ICE)Er}r)no 4 5 Bass the graddftfod it Stepr?gthrouvh a suitabléHiffing e:quipment2 d yeof ur él
10-50 g, Add the Item5 to the milled ranulationlSeptdiand mix for 3 minutes.  20- 50
Ny 4 Soy Q| 1-5 ny
5 6 yGampriess the granulation from Step 5 op-aispitapje press. 6
Wat er . g.s. 1 nm
10 |
_' EXAMPLE 5
CAPSULE FORMULATION
| Item Ingredients . mg/Tablet. :
1 | Compound A * 5 25 100 250 | 500
2 Hydrous 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 6
Total Fill Weight | 200 200 300 300 | 600
15 * Compound A represents a compound of the invention.

Manufacturing Procedure:
1. | Mix Items 1, 2 and 3 in a suitable mixer for '15 minutes.
20 2. Add Items 4 & 5 and mix for 3 minutes.

3.  Fill into a suitable capsule.

20



20 ; - * Conmpound A represents a conpound of the invention. 25

21 WO 99/475¥® 99/ 47518 PCT/EP99/01534
PCT/ EP99/ 01534 Manuf acturi ng Procedure: 5 1. Di ssol ve
“itemlinitem?2 2. Add itens 3, 4 and 5 toitem6 and mx until
. di spersed, then honogeni ze. 3. Add the solution fromstep 1 to the
- mxture fromstep 2 and honogeni ze until the di spersion is
transl ucent. 4. SterilefilterEkIXWﬂﬁg 0.2 [errImfilter and fill

~into vials.
INJECTION SOLUTION/EMULSION PREPARATION

Item Ingredient .. mg/ml
1 Compound A * | 1mg
2 PEG 400 10-50 mg
3 Lecithin = = : 20-50 mg
4 Soy Oil 1-5mg
5 Glycerol 8-12mg
6 Water q.s. 1 ml
5 * Compound A represents a compound of the invention.
Manufacturing Procedure:
Dissolve item 1 in item 2
10 2. Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.

Add the solution from step 1 to the mixture from step 2 and  homogenize until the
dispersion is translucent.

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

15
EXAMPLE 7
INJECTION SOLUTION/EMULSION PREPARATION
Item Ingredient ) mg/ml
1 Compound A * 1 mg
2 Glycofurol 10-50 mg
3 Lecithin 20-50 mg
4 Soy Oil 1-5mg
5 Glycerol : 8-12 mg
6 Water g.s. 1 ml
20 * Compound A represents a compound of the invention.
25
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22 WD 99/ 47518

PCT/ EP99/ 019@99/47518 PCHEFIOMIE34

1. A conpound of fornul a H
[err] _ [err] 5 wherein R is
hydrogen and R err] is nethyl or R is nmethyl and

Rl err] is hydrogen or

Manufacturing Procedure:

5 1L Dissolve item 1 in item 2 _
Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.

Add the solution from step 1 to the mixture from step 2 and homogenize until the
dispersion is translucent.

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

22



" Rlerr].is hydroxymethyl and R2 is nethyl as well as pharmaceutically
- accept abl e pr¥a@P¥d®18r pharmaceutical ly acceptabl e salts ther eBET/ER/01534

2. A conpound of claim1 of the fornula

H [err]

[err] and pharmaceutically acceptabl e prodrugs or pharmaceutically
~acceptable salts of said 15 conpound.

23 WD 99/ 47518

PCT/ EP99/ 01534 3. A compound of the formul a

H CLAIMY ]
CJerr] H 1-2

1. A compound of formula

5
wherein R'is hydrbgen and R? is methyl or
R' is methyl and R? is hydrogen or
R’ is hydroxymethyl and R? is methy]
as well as pharmaceutically acceptable prodrugs or pharméceutically acceptable salts thereof.
10

2. A compound of claim 1 of the formula

and pharmaceutically acceptable prodrugs or pharmaceutically acceptable salts of said

15 compound.

I
L



5 and pharmaceutically acceptabl e prodrugs or pharmaceutically -

accept abl e wodom7518 sai d conpound. 4, A BITERN90HS34f t he
formul a [err]

[err] [err] [err] [err]

1-3 CH 10 and

phar maceutical |y acceptabl e prodrugs or pharmaceutically acceptable salts
of said conpound. 15

24 [err] WO 99/ 47518

PCT/ EP9Q/ 015%‘}:1pmrpoux?dofthefonnu'i_‘a A pharmaceutical conposition conprising
a conpound o ornmul a H

[err]

5 and pharmaceutically acceptable prodrugs or pharmaceutically acceptable salts of said

compound.

4, A compound of the formula '

H
N
O o]

WA 2
| § I-3

OH

10

and pharmaceutically acceptable prodrugs or pharmaceutically acceptable salts of said

compound.

15

I
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[err] - ' [err] [err]
wher ein Nvemv9/47518 hydrogen and Rlerr] is nethyl or PCT/EP99/01534
Rlerr] is methyl and Rerr] is hydrogen or 5

R is hydroxynethyl and R err] is nethyl or a pharmaceutically
- acceptable salt or prodrug of sald conpound and a pharmaceutically
~acceptable carrier. 6. A conpound according to any one of

" claims 14 for usegg he,use of a
gﬁ

compound ¢l ai fed i ARk ittt omprising a comnabind of fRASIET g

- tunors or the preparation of pharmaceutical conpositions. 8.
~ The conpounds, conpositions, processes gand uses as hereinbefore described.

15 25

wherein R'is hydrogen and R’ is methyl or
R' is methyl and R? is hydrogen or
5 R'is hydroxymethyl and R’ is methyl

or a pharmaceutically acceptable salt or prodrug of said compound and a pharmaceutically

acceptable carrier.
10 6. A compound according to any one of claims 1-4 for use as an antitumor drug.

7. The use of a compound claimed in any one of claim 1-4 for the treatment of solid

tumors or the preparation of pharmaceutical compositions.

8. The compounds, compositions, processes and uses as hereinbefore described.

15
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