
1  INDOLYLMALEIMIDE DERIVATIVES AS PROTEIN KINASE C INHIBITORS The present
invention relates to indolylmaleimide derivatives, process for their
production  and pharmaceutical compositions containing them. More
particularly the present invention provides a compound of formula I  H  O N
Rb Ra  wherein Ra is H; C1.4alkyl; or C1-4alkyl substituted by OH, NH2,
NHC1-aalkyl or N(di-C1.4alkyl)2;  Rb is H; or C1.4alkyl; R is a radical of
formula (a), (b), (c), (d), (e) or (f)  R RB  R2 R / / /  R1 RO R7 (a) (b)
(c) R R',5  9 R12  N R15 N Rio ! /1 Rta N=(  N Ra R11 R14 



(d) (e) (f)  wherein each of R1, R4, R,, R6 , R11 and R14 is OH; SH; a
heterocyclic residue; NR16R17 wherein each  of R16 and R1,, independently,
is H or C1,alkyl or R16 and R17 form together with the  nitrogen atom to
which they are bound a heterocyclic residue; or a radical of formula a
-X-R,-Y (a)  wherein X is a direct bond, 0, S or NR16 wherein R16 is H or
C1-4alkyl, -2- R. is CI-4alkylene or CI-4alkylene wherein one CH2 is
replaced by CR,Ry wherein one  of R, and Ry is H and the other is CH3, each
of R, and Ry is CH3 or R, and Ry form  together -CH2-CH-2-, and Y is bound
to the terminal carbon atom and is selected from OH, a heterocyclic  residue
and -NRjqR20 wherein each of Rig and R20 independently is H, C3-6CYCloalkyl,
C3-6cycloalk-yl-CI-4alkyl, aryl-Cl-4alkyl or C1.4alkyl optionally
substituted on the terminal  carbon atom by OH, or R, 9 and R20 form
together with the nitrogen atom to which they  are bound a heterocyclic
residue; each of R2, R3, R5, Re, Re, Rio, R12, Rig, R15 and R'15,
independently, is H, halogen, C1-4alkyl,  CF3, OH, SH, NH2, CI-4alkoxy,
C14alkylthio, NHCI-4a]kyl, N(di-Cl.4alkyl)2 or CN; either E is -N= and G is
-CH= or E is -CH= and G is -N=; and  ring A is optionally substituted. Any
alkyl or alkyl moiety in e.g. alkoxy may be linear or branched. Halogen may
be F, Cl, Br  or 1, preferably F or Cl. Any aryl may be phenyl or naphthyl,
preferably phenyl. By heterocyclic residue as R1, R4, R7, Re, R, I, R14 or Y
or formed, respectively, by NR16R,7  or NR19R20, is meant a three to eight,
preferably five to eight, membered saturated,  



unsaturated or aromatic heterocyclic ring comprising I or 2 heteroatoms,
preferably  selected from N, 0 and S, and optionally substituted. Suitable
examples include e.g. pyridyl, e.g. 3- or 4-pyridyl, piperidyl, e.g.
piperldin-1-yi, 3- or 4-piperidyl, homopiperidyl, piperazinyl,
homopiperazinyl, morpholin-4-yl, imidazolyl, imidazolidinyl, pyrrolyl or
pyrrolidinyl, optionally  substituted, e.g. mono- or polysubstituted. When
the heterocyclic residue is substituted, this  may be on one or more ring
carbon atoms and/or on a ring nitrogen atom when present.  Examples of a
substituent on a ring carbon atom include e.g. CI-4alkyl e.g. CH3; CH,
C3-6CYcloalkyl e.g. cyclopropyl, optionally further substituted by
C1.4alkyl; "~( c"O, wherein p  is 1,2or3, preferably 1;CF3; halogen; OH;
NH2;-CH2-NH2; -CH2-OH;plperIdin-1-yl; or  pyrrolidinyl. Examples of a
substituent on a ring nitrogen atom are e.g. CI-6alkyl; acyl, e.g.  R',(-CO
wherein R', is H, C1-6alkyl or phenyl optionally substituted by Cl-4alkyl,
Cj-4alkoXY or  amino, e.g formyl; C3-6CYCloalkyl; C3-6cycloalkyl-Cl-4alkyl;
phenyl; phenyl-CI-4alkyl e.g.  benzyl; a heterocyclic residue, e.g. as
disclosed above, e.g. an aromatic heterocyclic  residue comprising 1 or 2
nitrogen atoms; or a residue of formula -R21- Y' -3- wherein R21 is
C1-4alkylene or C2-4a]kylene interrupted by 0 and Y' is OH, NI-12,
NH(C14alkyl)  or N(C,4alkyl)2 C2.4alkylene interrupted by 0 may be e.g.
-CH2-CH2-0-CH2-CH2-. When the substituent on a cyclic nitrogen is a
heterocyclic residue, it may be a five or six  membered saturated,
unsaturated or aromatic heterocyclic ring comprising 1 or 2  heteroatoms,
preferably selected from N, 0 and S. Examples include e.g. 3- or 4-py(idyl,
piperidyl, e.g. piperidin-1 -yl, 3- or 4-piperidyl, homopiperidyl,
piperazinyl, homopiperazinyl,  



pyrimidinyl, morpholin-4-yi, imidazolyl, imidazolidinyl, pyrrolyl or
pyrrolidinyl, When R. is substituted C1-4alkyl, the substituent is
preferably on the terminal carbon atom.  When ring A is substituted, it may
be mono- or polysubstituted, preferably monosubstituted,  the substituent(s)
being selected from the group consisting of e.g. halogen, OH, C1.4alkoxy,
e.g. OCH3, C1-4alkyl, e.g. CH3, N02, CF3, NI-12, NHCI-4alkyl,
N(di-CI-4a]kyl)2 and CN. For  example, ring A may be a residue of formula 1
4 A Rd  wherein Ad is H; C1-4alkyl; or halogen; and R, is OH; N02; NI-12;
NHCI-4alkyl; or N(di-CI-4alkyl)2.  Preferably Rd is in position 1;
preferably R. is in position 3. When R, has a CH2 replaced by CRxRy, it is
preferably the CH2 bearing Y. Examples of heterocyclic residue as R1, R4,
R7, R8, R11, R14 or Y or formed, respectively, by  NR16R17 or NR19R20,
include e.g. a residue of formula (y) C D C  3,_X / (Y)  wherein the ring D
is a 5, 6 or 7 membered saturated, unsaturated or aromatic ring;  Xb is -N-,
-C-- or -CH--, X, is -N=, -NRr, -C]Flf~= or -CHR('- wherein Rf is a
substituent as indicated above for a ring  nitrogen atom, and Rt' is a
substituent as indicated above for a ring carbon atom; -4- 



the bond between C, and C2 is either saturated or unsaturated; each of C,
and C2, independently, is a carbon atom which is optionally substituted by
one or  two substituents selected among those indicated above for a ring
carbon atom; and  the line between C3 and Xb and between C, and Xb,
respectively, represents the number of  carbon atoms as required to obtain a
5, 6 or 7 membered ring D. A preferred residue of formula (y) is one wherein
the ring D forms a 1,4-piperazinyl ring  optionally C- and/or N-substituted
as indicated. Representative examples of a residue of formula (y) are e.g.
3- or 4- pyddyl; piperidin-1 -yl;  1 -N-(Cl.4alkyl)- or
-(o)-hydroxy-C,4alkyl)-3-piperidyl; morpholin-4-yi; imidazolyl;
pyrrolidinyl;  1 -piperazinyl; 2-C,4alkyl- or -C3.Gcycloalkyl-1 -piperazinyl
;3-Cl-4a[kyl- or -C;3-6cycloalkyl-1 - piperazinyl; 2,2- or 3,5- or 2,5- or
2,6-di(Cl-4alkyl)-l -piperazinyl; 3,4,5-tri-(Cj_4alkyI)-1 - piperazinyl;
4-N-(C,4alkyl)- or +o-hydroxy-CI.4alkyl)- or -(cL~dimethylamino-Cj4aIkyI)-1
- piperazinyl; 4-N-pyridin-4-yi-1 -piperazinyl; 4-N-phenyl- or
-C3-6cycloaikyl-1 -piperazinyl; 4-N- (C1.4alkyl)- or
-(o)~hydroxy-C,4alkyl)-3-CI-4a[kyl- or -3,3-di(Cj-4alkyI)-1 -piperazinyl;
4-N -(1-Ci_  4alkyl-C3-6cycloalkyl)-l-piperazinyl; 4-N-formyl-1-piperazinyl;
4-N-pyrimidin-2-yi-l-piperazinyl;  or 4-N-Cl-4alkyl-l-homopiperazinyl. The
compounds of formula I may exist in free form or in salt form, e.g. addition
salts with  e.g. organic or inorganic acids, for example, hydrochloric acid,
acetic acid, when RI, R4, R7,  R8, R11 or R14 and/or R2, R3, R5, R6, R9,
Rio, R12, R13 or Rls comprises an optionally  substituted amino group or a
heterocyclic residue which can form acid addition salts. It will be
appreciated that the compounds of formula I may exist in the form of optical
isomers, racemates or diastereoisomers. For example, a ring carbon atom
bearing a  substituent in the heterocyclic residue as R1, R4, R7, R8, R11,
R14 or Y or formed,  respectively; by NR16R17 or NR19R20, is asymmetric and
may have the D- or L- configuration.  



It is to be understood that the present invention embraces all enantiomers
and their  mixtures. Similar considerations apply in relation to starting
materials exhibiting asymetric  carbon atoms as mentioned. In the compounds
of formula 1, the following significances are preferred individually or in
any sub-combination: 1. Ra is H or CH3;  2. Rb is H; 3. Ring A is
unsubstituted; or is substituted by methyl in position 7; 4. Preferred
heterocyclic residue as formed by NRj6R17 is e.g. piperazin-11 -yl
optionally N- substituted, e.g. by C1-4alkyl, co-hydroxy-Cl-4alkyl,
co-dimethylamino-CI-4alkyl, CS.  6CYCloalkyl, CI-4alkyl-C5.6cycloalkyl, an
aromatic heterocyclic residue comprising 1 or 2  nitrogen atoms, e.g.
pyridyl or pyrimidin-2-yi, or a residue of formula P as defined above
and/or optionally C-substituted, e.g. by CH3 e.g. in positions 2, and/or 3
and/or 5 and/or  //jH2 6 and/or 2,2 or 3,3 or by '-CH2, e.g. in position 2
or 3; piperidin-1 -yl optionally C- substituted, e.g. in position 4, by
NI-12, -CH2-NH2 or piperidin-1 -yl, or in position 3, e.g.  by OH or NH2; or
pyrrolidinyl optionally C-substituted in position 3 by OH or NI-12; 5. R18
is H or CH3; 6. R. is C1-4alkylene or C1-4alkylene wherein the terminal CH2
is replaced by CR,Ry wherein  R. and Ry form together -CH2-CH2-; 7. X is 0;
8. The radical of formula (a) is -0-CH2-CH2-y; 9. Each of R19 and R20 is H,
C1.4alkyl, e.g. methyl, C1-4alkyl substituted on the terminal  carbon atom
by OH, e.g. -CH2-CH2-OH, or cyclopropyl; 



10. Preferred heterocyclic residue as formed by NRj9R20 is e-g- piperazin-1
-yl optionally N- substituted by C1.4alkyll or a residue of formula P;
piperidin-1 -yl; 1 -(Cl-4alkyl)-piperidin-3- yl; 3- or 4-pyridyl;
imidazolyl; pyrrolidinyl; or morpholin-4-yi; 11. Each of RI, R4, R7, Re, Ril
or R14, independently, is 1 -N-methyl-pipeddin-4-yl;
4-methyl-piperazin-1-yi; 4-methyl-l-homopiperazinyl;
4-(2-hydroxyethyl)-piperazin-1-yi;  or -X'-Cl. 2 ~r 3-alkylene-NRl9R20
wherein X'is a direct bond, 0 or NH; 12. In the residue of formula (a)
either each of R2 and R3is H or one of R2 and R3is H and  the other is F,
Cl, CH3, OH, OCH3 or CF3; 13. In the residue of formula (a) R2 is OH; 14. In
the residue of formula (b) either each of Re and Re is H or one of Re and Re
is H and  the other is F, Cl, CH3, OCH3 or CF3; 15. In the residue of
formula (b) R4 is a radical of formula ((x) or NR16R17; 16. In the residue
of formula (d) either each of R9 and Rio is H or one of R9 and R10 is H and
the other is F, Cl, CH3, OCH3 or CIF3; preferably Rio is H and R9 is in
position 5, 6, 7 or  8, preferably in position 6; 17. In the residue of
formula (e) each of R12 and R13 is H; -6- 18. In the residue of formula (e)
one of R12 and R13 is H and the other is F, Cl, CH3,OCH3 or  CF3; when E is
-N= and G is -CH=, preferably R13is H and R12 IS in posifion 6 or 7;  when E
is -CH= and G is -N=, preferably R13is H and R12is in position 7; 19. In the
residue of formula (f) R15 is H, CH3or Cl, e.g. in position 5 or 6; 20. In
the residue of formula (f) R'15 is H or CH3, e.g. in position 5, preferably
H;  21. R is a radical of formula (d), (e) or (f). 



The present invention also includes a process for the preparation of a
compound of formula  I which process comprises a) reacting a compound of
formula 11 0  0 0~  A Rb N  I  wherein R, Rb and ring A are as defined
above, with a compound of formula III R-CH2- CO-NI-12 (111)  wherein R is as
defined above, b) reacting a compound of formula IV 0 NH2  A Rb (IV)
wherein R, Rband ring A are as defined above, with a compound of formula V
R-CO-CO-OCH3 IV)  wherein R is as defined above; or c) converting in a
compound of formula I a substituent R1, R4, R7, R8. R11 or R14into  another
substituent R1, R4, R7, Ra, R11 or R14 -7- 



and, where required, converting the resulting compound of formula I obtained
in free form to  a salt form or vice versa, as appropriate. Process steps a)
and (b) may conveniently be effected in the presence of a strong base,  e.g.
t-BuOK. When compounds of formula III or V comprising an OH group which
should not  participate to the reaction are used, such OH group is in
protected form. The OH-protecting  group may be removed according to methods
known in the art at the end of condensation  step a) or b). Process step c)
may be carried out according to known methods: for example  when R1, R4, R7,
R8, R, 1 or R14 comprises a final OH group, this OH group may be replaced
by the desired -NRrRl-/ or -NR19R20. Compounds of formula 11 may be prepared
by reacting the corresponding indol compound  with an oxalyl halogenide,
e.g. chloride, or with a monoalkyl oxalyl chloride under basic  conditions,
e.g. as disclosed in Example 28. Compounds of formula III or V, used as
starting materials, may be prepared in accordance  with known methods, e.g.
by introducing the desired substituent R1, R4, R7, RS, R11 or R14,
respectively, in a compound of formula Ill' or V R'- CH2 - GO - NH2 (III')
R" - GO - GO - OCH3 V) wherein each of Ror R" is respectively a radical of
formula (a), (b), (c), (d), (e) or (f), each  of which comprising a leaving
group, e.g. halogen, in place of R1, R4, R7, R8, R1 I or R14.
Alternatively, compounds of formula III wherein R is a radical of formula
(a), (b) or (c), R1, R4  or R7 being a radical of formula (a), may be
prepared in accordance with known methods by  reacting a compound of formula
Ill'wherein R' is respectively a radical of formula (a), (b) or  (c), each
of which comprising OH in place of Rj, R4 or R7, with a compound of formula
Xa-X- R,-Y wherein X, is a leaving group, e.g. Cl, and X, R, or Y are as
defined above.  



Compounds of formula I wherein R is a radical of formula (e) wherein E is
-N=, G is -CH=  and R11 is -0-R,-Y or -S-R,-Y may also be prepared by
reacting together a compound of  formula 11 as defined above with a compound
of formula Ill'wherein R' is a radical of  formula (e') F"  R13:bl& (e.)  K
N xa wherein R12 and R13 are as defined above and X, is a leaving group,
e.g. halogen, and with a compound of formula VI R'11H NO wherein R'll is
-0-ReY or -S-ReY. This reaction may be carded out in accordance with  know
methods, e.g. as disclosed in Example 28 below. Compounds of formula I
wherein R is a radical of formula (d) or (f) wherein R8 or R14 is  -0-R.-Y
or -S-Rc-Y may also be prepared by reacting together a compound of formula
11 as  defined above with a compound of formula Ill' wherein R" is a radical
of formula (d') or (f')  R-15 RIS  (d') I N=~ N M  N'Xa or X. wherein R9,
RIO, R15 and R'15 are as defined above and X, is a leaving group, e.g.
halogen,  and with a compound of formula VI' A-H NO Wherein A is -0-R,-Y or
-S-R,-Y. This reaction may be carried out in accordance with know  



methods. Insofar as the production of the starting materials is not
particularly described, the  compounds are known or may be prepared
analogously to methods known in the art or as  described hereafter. The
following Examples are illustrative of the invention.  RT room temperature
THF tetrahydrofuran  FCC flash column chromatography  TBAF tetrabutyl
ammonium fluoride BINAP 2,2'-bis(diphenylphosphino)-1,1'-binaphthyI  Example
1: 3-(l.H.-Indol-3-yl)-4-[3-(2-dimethylamino-ethoxy)-5-hydroxy-phenyll-
pyrrole-2,5-dione 6 0 0 OH  H / N A solution of 400 mg (0.58 mmol) of
3-(l.H.-indol-3-yi)-4-[3-(2-methanesulfonyloxy-ethoxy)-
5-triphenylmethoxy-phenyl]-pyrrole-2,5-dione in 5 mL of 33% dimethylamine in
ethanol is  stirred overnight at FIT. The reaction mixture is diluted with
ethyl acetate. The resulting  mixture is washed with saturated aqueous
sodium bicarbonate. The layers are separated  and the aqueous layer is
extracted with three portions of ethyl acetate. The combined  organic
solution is washed with saturated brine, dried over anhydrous sodium
sulfate,  filtered and concentrated under reduced pressure. The residue is
filtered through a plug of  silica gel.(70:30 ethyl acetate / methanol) to
afford 3-(l.H.-Indol-3-yi)-4-[3-(2-dimethylamino- 



ethoxy)-5-triphenylmethoxy-phenyl]-pyrrole-2,5-dione, which is immediately
used in the next  step without further purification. To a solution of 370 mg
(0.58 mmol) of 3-(I.H.-Indol-3-yl)-4-[3-(2-dimethylamino-ethoxy)-5-
tdphenylmethoxy-phenyl]-pyrrole-2,5-dione in 5 mL of methanol is added 251
mg (1.46  mmol) of para-toluenesulfonic acid. After stirring for 2h at room
temperature, the mixture is  diluted with ethyl acetate and washed with
saturated aqueous sodium bicarbonate. The  aqueous layer is extracted with
three portions of ethyl acetate. The combined organic layers  are washed
with saturated brine, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The residue is purified by column
chromatography  on silica gel (7:3 ethyl acetate / methanol) to afford the
title compound as an orange foam. -to- 'H NMR (DMSO-d6,400 MHz) 8 11.89 (s,
1 H), 11.00 (s, 1 H), 9.45 (s, 1 H), 7.98 (s, 1 H), 7.43  (d, J = 8.0 Hz, 1
H), 7.08 (t, J = 7.4 Hz, 1 H), 6.78 (t, J = 7.4 Hz, 1 H), 6.50 (m, 2H), 6.34
(s, 1 H), 6.30 (s, 1 H), 3.69 (t, J = 5.9 Hz, 2H), 2.35 (t, J = 5.9 Hz, 2H),
2.06 (s, 6H); MS (El,  negative ionization) m/z 390 [M-H]', (El, positive
ionization) m/z 392 [M + H]+
3-(I.H.-Indol-3-yi)-4-[3-(2-methanesulfonyloxy-ethoxy)-5-hydroxy-phenyl]-pyr
role-2,5-dione,  used as starting material, may be prepared as follows: a)
[3-(2-Triisopropylsilyloxy-ethoxy)-5-hydroxy-phenyl]-acetic acid methyl
ester A mixture of 9.39 g (51.5 mmol) of (3,5-dihydroxy-phenyl)-acetic acid
methyl ester  (prepared according to U. Eder, G. Sauer, G. Haffer, G. Neef,
R. Wiechert, US 4,066,674),  11.38 g (61.8 mmol) of 1
-bromo-2-triisopropylsilyloxy-ethane and 14.50 g (51.5 mmol) of  cesium
carbonate is stirred at RT for 1 hour and at 602C for another hour. The
reaction  mixture is then treated with saturated aqueous sodium carbonate
and extracted with ethyl  acetate. The layers are separated and the organic
layer is washed three times with  



saturated aqueous sodium carbonate. The aqueous layers are combined and
extracted  three times with ethyl acetate. The combined organic solutions
are then washed with  saturated brine, dried, filtered and concentrated
under reduced pressure. The residue is  purified by column chromatography on
silica gel (85:15 hexane/ethyl acetate then 70:30  hexane/ethyl acetate and
finally pure ethyl acetate) to afford above title compound as a  yellow oil.
MS (El, negative ionization) m/z 381 [M-H]-, (El, positive ionization) m/z
405 [M + Nal'  b)
2-[3-(2-T(iisopropylsilyloxy-ethoxy)-5-hydroxy-phenyl]-acetamide A mixture-
of 3.9 g (10.2 mmol) of the compound of step a) and 40 mL of concentrated
aqueous ammonia is stirred at RT for 2 days and the solvents are removed
under reduced  pressure. The residue is dissolved in ethyl acetate and
filtered through a plug of silica gel.  The filtrate is reduced under
reduced pressure. The residue is dissolved in a minimum of  ethyl acetate
and n-hexane is added upon which the desired product crystallized, affording
above title compound after filtration and drying. MS (El, negative
ionization) m/z 366 (M-H]-, (El, positive ionization) m/z 390 [M + Na]'  c)
2-[3-(2-Triisopropylsilyloxy-ethoxy)-5-t(iphenylmethoxy-phenyl]-acetamide A
solution of 1.6 g (4.38 mmol) of compound b), 3.7 g (13.27 mmol) of
triphenyl  chloromethane, 3.7 mL (26.69 mmol) of triethylamine and 535 mg
(4.38 mmol) of  dimethylaminopyridine in 50 mL of dichloromethane is stirred
at room temperature for 2 hours. Saturated aqueous sodium bicarbonate is
added and the mixture is extracted with  three portions of ethyl acetate.
The combined organic layers are washed twice with  saturated aqueous sodium
bicarbonate and once with saturated brine, dried over anhydrous  sodium
sulfate, filtered and concentrated under reduced pressure. The residue is
purified by  column chromatography on silica gel (1:2 n-hexane/ethyl acetate
followed by 100% ethyl  



acetate) to afford the title compound c) as a white foam. 'H NMR (DMSO-d6,
400 MHz) a  7.46 - 7.20 (m, 16H), 6.81 (s, 1H), 6.38 (s, 1 H), 6.28 (s, 1
H), 5.92 (s, 1 H), 3.81 (dd, J= 4.5,  4.7 Hz, 2H), 3.68 (dd, J= 4.5, 4.7 Hz,
2H), 3.13 (s, 2H), 1.11 - 0.91 (m, 21 H); MS (El'  negative ionization) m/z
608 [M-H]-, (El, positive ionization) m/z 632 [M + Na]+ d)
3-(l.H.-Indol-3-yl)-4-[3-(2-t(iisopropylsilyfoxy-ethoxy)-5-triphenylmethoxy-
phenyl]-pyrroli~- 2,5-dione To a stirred solution of 2.5 g (4.12 mmol) of
compound c) and 1.3 g (6.40 mmol) of (1.H.- indol-3-yl)-oxo-acetic acid
methyl ester in 18 mL of THF is added 20.6 mL (20.6 mmol) of a  1 M solution
of t-BuOK in THF at room temperature. The reaction mixture is heated to 602C
for 45 minutes and then allowed to cool to RT. Saturated aqueous sodium
bicarbonate is  added and the resulting mixture is diluted with ethyl
acetate. The layers are separated. The  aqueous layer is extracted three
times with ethyl acetate. The combined organic solutions  are washed twice
with saturated aqueous sodium bicarbonate and once with saturated  brine,
dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The residue is purified by column chromatography on silica gel
(2:1 n- hexane/ethyl acetate followed by 100% ethyl acetate) to afford the
title compound d) as an  orange foam. 1H NMR (DMSO-d6, 400 MFIz) 8 11.90 (s,
1 H), 10.95 (s, 1 H), 7.93 (s, 1 H),  7.43 (d, J = 8.0 Hz, 1 H), 7.37 - 7.20
(m, 15H), 7.11 (dd, J= 7.4, 7.6 Hz, 1 H), 6.74 (t, J= 7.6  Hz, 1 H), 6.56
(s, 1 H), 6.33 (s, 1 H), 6.16 (d, J= 8.0 Hz, I H), 6.07 (t, J= 2.1 Hz, IH),
3.65  (dd, J = 4.1, 5.1 Hz, 2H), 3.39 (m, 211), 1.04 - 0.87 (m, 21 H); MS
(El, negative ionization)  m/z 761 [M-H)-, 518 [M-Ph3q-, (El, positive
ionization) m/z 785 [M + Na]' e)
3-(l.H.-Indol-3-yi)-4-[3-(2-hydroxy-ethoxy)-5-triphenylmethoxy-phenyl]-pyrro
le-2,5-dione  To a stirred, cooled (020) solution of 1.8 compound d) in 15
mL of THF is added 7.1 mL (7.1  mmol) of a 1 M solution of TBAF in THE After
45 minutes, saturated aqueous sodium  



bicarbonate is added, and the resulting mixture is diluted with ethyl
acetate. The layers are  separated. The aqueous layer is extracted with
three portions of ethyl acetate. The  combined organic layers are washed
twice with saturated aqueous sodium bicarbonate and  once with saturated
brine, dried over anhydrous sodium sulfate, filtered and concentrated -12-
under reduced pressure. The residue is purified by column chromatography on
silica gel  (1:1 n-hexane/ethyl acetate) to afford the title compound e) as
an orange foam. 'H NIVIR (DMSO-d6, 400 MHz) 8 11.89 (s, 1 H), 10.95 (s, 1
H), 7.91 (d, J= 2.1 Hz, 1 H), 7.45  (d, J = 8.0 Hz, I H), 7.40 - 7.20 (m,
15H), 7.13 (dd, J = 7.4, 7.6 Hz, 1 H), 6.77 (dd, J = 7.2,  7.8 Hz, 1 H),
6.51 (s, 1 H), 6.34 (s, 1 H), 6.20 (d, J = 8.0 Hz, 1 H), 6.08 (t, J = 2.1
Hz, 1 H), 4.66  (s, 1 H), 3.37 (s, 4H); MS (El, negative ionization) m/z 605
[M-H]-, 362 [M-Ph3c]', (El, positive  ionization) m/z 629 [M + Na]+, 645 [M
+ K]+ f)
3-(I.H.-Indol-3-yi)-4-[3-(2-methanesulfonyloxy-ethoxy)-5-t(iphenylmethoxy-ph
enyl]-pyrrole- 2,5-dione A mixture of compound e), 1.0 g (5.74 mmol) of
methanesulfonic anhydride and 0.76 mL  (9.42 mmol) of pyridine in 20 mL of
THF is stirred at room temperature for I hour. Saturated  aqueous sodium
bicarbonate is added, and the resulting mixture is diluted with ethyl
acetate. The layers are separated. The aqueous layer is extracted with three
portions of  ethyl acetate. The combined organic layers are washed twice
with saturated aqueous  sodium bicarbonate and once with saturated brine,
dried over anhydrous sodium sulfate,  filtered and concentrated under
reduced pressure. The residue is purified by column  chromatography on
silica gel (1:2 n-hexane/ethyl acetate followed by 100% ethyl acetate) to
afford the title compound f) as an orange oil. The compounds of formula X, 



H  0 N 0  R F12-,~ X1  N wherein R, and R2 are as defined in Table 1, may be
prepared by following the procedure of  Example 1 but using the appropriate
starting materials. Starting materials which do not  comprise a OH
substituent will be prepared without the protecting steps as indicated in
Example 1. TABLE 1 Example R, R2 R3 R, M.S. Data 2 OH H H H W- ON -1  3
-0-(CHp)3-N(CH3)2 H H H lVIH+ 390 -13- 4 -0-CH2-4-pyridyl H H H MH+ 396  5
-0-CH2-3-pyridyl H H H MH* 396  6 -0-CH2-CH2-OH H H H M+ 348  7
-0-CH2-CH2-Pipeddin-1-yi H H H MH+ 416  8 -0-CH2-CH2-(4-methyl-piperazin-1 -
H H H aH-- F -4 3 -1  A) 9 -0-CH2-CH2-(morphol!n-4-yl) H H H MH+ 418  10
-0-CH2-CH2-[4-(2-hydroxyethyl)- H H H MH+ 461  piperazin-1-yll 11
-0-CH2-CH2-(im!dazol-1 -yl) H H H MH+ 399  



12 -0-CH2-CH2-N(CH3)2 H H H MH+ 376  13 -0-CH2-CH2- N(CH3) H H H MH+ 406
HU-~n2-~n2 14 -0-CH2-CH2- N(benzyl) H H H MW 482  1 H~-~n2-~n2 15
-0-CH2-CH2-N(CH2-CH2-OH)2 H H H MH+ 436  16 -0-CH2-CH2-(pyrrolidin-1 -yl) H
H H MH+ 402  17 -0-CH2-0 -methyl-piperidin-3-yl) H H H MW 416  18
-CH2-N(CH3)2 H H H MH+ 346  19 -0-CH2-CH2-N(CH3)2 -0-CH2-CH3 H H M+ 419  20
-0-CH2-CH2-N(CH3)2 rO-CH3 H H MH+ 406  21 -(4-methyl-piperazin-1 -yl) H
-0-CH3 H (M+H)+ 417  22 -(4-methyl-piperazin-1 -yl) H H H (M+H)+ 387  23
-(4-methyl-piperazin-1 -yl) H H CH3 (M+H)+ 401  24 -(4-methyl-piperazin-1
-yl) H CH3 H (M+H)+ 401  25 -(4-methyl-piperazin-1 -yl) H CH3 CH3 (M+H)+ 415
26 -(4-methyl-piperazin-1 -yl) H cl H (M+H)' 421  27 -(4-methyl-piperazin-1
-yl) H cl CH3 (M+H)+ 435 Example 28:
3-(l.H.-Indol-3-yi)-4-[3-(2-dimethylamino-ethoxy)-naphthalen-1-yl]~
pyrrole-2,5-dione 0 0  N 



\ H -f-0  N -14- A suspension of 2.10 g (4.41 mmol) of
3-(l.H.-indol-3-yi)-4-[3-(2-methanesulfonyloxy-
ethoxy)-naphthalen-1-yi]-pyrrole-2,5-dione in 20 mL of a 33% solution of
dimethylamine in  ethanol is stirred at room temperature overnight. The
solvents are removed under reduced  pressure. The product is crystallized
from 1:1 acetonitrile / water, filtered and washed with  11 acetonitrile /
water, diethlylether and n-hexane. This procedure affords the title
compound as a red-orange crystalline solid. 'H NMR (DMSO-d6, 400 MHz) 8
11.84 (s, 1 H), 11.13 (s, 1 H), 7.97 (s, 1 H), 7.84 (d, J= 8.2  Hz, 1 H),
7.62 (d, J= 8.4 Hz, 1 H), 7.47 (s, 1 H), 7,39 (t, J = 7.4 Hz, 1 H), 7.31 (d,
J= 8.2 Hz,  1 H), 7.16 (t, J = 7.4 Hz, 1 H), 7.12 (s, 1 H), 6.92 (dd, J =
7.4, 7.6 Hz, 1 H), 6.46 (dd, J = 7.4,  7.6 Hz, 1 H), 6.25 (d, J = 8.2 Hz, 1
H), 4.16 (m, 2H), 2.63 (dd, J = 5.5, 5.7 Hz, 2H), 2.20 (s,  6H); ':C NMR
(DMSO-d6, 100 MHz) 5 173.3,173.2,156.3,137.1,136.6,135.3,132.2,  131.6,
128.6, 128.1, 127.7, 127.3, 126.4, 125.6, 124.7, 122.8, 121.9, 121.3, 120.7,
112.9,  109.2,105.9, 66.8, 58.4, 46.4; IR (KBr) 3244,1698,1629,
1597,1220,1039.
3-(I,H.-Indol-3-yl)-4-[3-(2-methanesulfonyloxy-ethoxy)-naphthalen-1-yi]-pyrr
ole-2,5-dione,  used as starting materials may be prepared as follows: a) 1
-Bromo-3-(2-triisopropylsilyloxy-ethoxy)-naphtalene A stirred mixture of
4.38 g (19.6 mmol) of 1 -bromo-naphtalen-3-ol (prepared according to  the
procedure of M.S. Newman, V. Sankaran, D.R. Olson, J. Am. Chem. Soc. 1976,
98,  3237~3242), 5.52 g (19.6 mmol) of 1
-bromo-2-trilsopropylsilyloxy-ethane, 13.56 g (98.1  mmol) of potassium
carbonate and 1.45 g (3.9 mmol) of tetrabutylammonium iodide in 50  mL of
dimethylformamide is heated to 602C for 4 hours. Then an additional 0.55 g
(2.0  



mmol) of 1-bromo-2-t(ilsopropylsilyloxy-ethane are added and stirring is
continued for  another hour at 602C, after which TLC analysis indicated
complete consumption of 1- bromo-naphtalen-3-ol. The mixture is allowed to
cool to room temperature and brine is  added. The resulting solution is
extracted with ethyl acetate. The organic solution is washed  twice with
brine and the combined aqueous layers are back extracted with ethyl acetate.
The organic layers are combined, dried, filtered and concentrated under
reduced pressure.  The oily brown residue is purified by column
chromatography on silica gel (97.5: 2.5 n- hexane/ diethylether) to afford
above title compound as a brown solid. b)
Oxo-[3-(2-triisopropylsilyloxy-ethoxy)-naphthalen-1-yi]-acetic acid methyl
ester To a stirred, cooled (-782C) solution of 1.59 g the compound of step
a) in 15 mL of THF is  added 2.6 mL (4.13 mmol) of a 1.6 M solution of
n-BuLi in n-hexane. The resulting mixture is stirred for 1h and a solution
of 886 mg (7.50 mmmol) of dimethyloxalate in 5 mL of THIF is  added
dropwise. After stirring the reaction mixture for 30 minutes at -782C, it is
warmed to  GOC, and stirring is continued at that temperature for 3 hours.
Thereafter an additional 132  mg (1.12 mmol) of dimethyloxalate in 1 mL of
THIF is added. Stirring is continued for I h at  02C, and the reaction is
quenched by the addition of saturated aqueous ammonium  chloride. Ethyl
acetate is added and the layers are separated. The organic layer is washed
twice with saturated brine. The aqueous layers are combined and extracted
one more time  with ethyl acetate. The combined organic solutions are dried,
filtered and concentrated  under reduced pressure. The residue is purified
by column chromatography on silica gel  (95:5 n-hexane / diethylether) to
afford above title compound as a yellow oil. c)
3-(I.H.-Indol-3-yl)-4-[3-(2-triisopropylsilanyloxy-ethoxy)-naphthalen-1
-yi]-pyrrole-2,5-dione  To a solution of 1.070 g the compound of step b) and
0.436 g (2.50 mmol) of 2-(l.H.-Indol- 3-yi)-acetamide in 10 mL of THF is
added at RT 12.5 mL (12.5 mmol) of a 1M solution of t- 



BuOK in THF. After the addition is complete the mixture is heated to 602C
for 4 hours and  then allowed to cool to room temperature. Saturated aqueous
sodium bicarbonate is added  and the resulting mixture is extracted with
ethyl acetate. The organic layer is washed twice  with saturated brine. The
aqueous layers are combined and extracted with ethyl acetate.  The combined
organic extracts are dried, filtered and concentrated under reduced
pressure.  The residue is purified by column chromatography on silica gel
(60:40 n-hexane / ethyl  acetate) to afford above title compound as a
red-orange solid. 'H NMR (DMSO-d6, 400 MHz) 8 11.85 (s, I H), 11.15 (s, 1
H), 7.98 (s, 1 H), 7.83 (d, J= 8.2  Hz, I H), 7.60 (d, J = 8.4 Hz, 1 H),
7.47 (s, I H), 7.39 (dd, J = 7.4, 7.6 Hz, I H), 7.31 (d, J 8.0 Hz, 1 H),
7.15 (m, 2H), 6.92 (dd, J = 7.4, 7.6 Hz, 1 H), 6.44 (dd, J = 7.4, 7.8 Hz, I
H), 6.26  (d, J = 8.0 Hz, 1 H), 4.18 (m, 2H), 4.03 (dd, J = 4.3, 4.5 Hz,
2H), 1.16 - 0.92 (m, 21 H); IR  (KBr) 3346, 1710 cm"; MS (El, negative
ionization) m/z 553 [M - H]-, (El, positive ionization)  m/z 574 [2M + K +
H]2+, 577 IM + Na]* d)
3-(I.H.-Indol-3-yi)-4-[3-(2-hydroxy-ethoxy)-naphthalen-1-yl]-pyrrole-2,5-dio
ne To a stirred, cooled (02C) solution of 807 mg (1.45 mmol) of the compound
of step c) in 10  mL of THIF is added 4.4 mL (4.40 mmol) of a I M solution
of TBAF in THF. After 1 hour,  saturated aqueous sodium bicarbonate is
added, and the resulting mixture is extracted with  ethyl acetate. The
organic layer is washed twice with saturated brine. The aqueous layers  are
combined and extracted with ethyl acetate. The combined ethyl acetate
solutions are  dried, filtered and concentrated under reduced pressure. The
residue is purified by column -16- chromatography on silica gel (ethyl
acetate) to afford above title compound as a red-orange  solid. 1H NIVIR
(DIVISO-de, 400 MHz) 8 11.85 (s, 1 H), 11.15 (s, 1 H), 7.97 (s, 1 H), 7.84
(d, J = 8.2  



Hz, 1 H), 7.60 (d, J= 8.4 Hz,1 H), 7.45 (d, J= 1.8 Hz, 1 H), 7.38 (dd, J =
7.2, 7.6 Hz, 1 H),  7.31 (d, J= 8.0 Hz,1 H), 7.15 (m, 2H), 6.92 (dd, J= 7.4,
7.6 Hz, 1 H), 6.47 (dd, J= 7.4, 7.8  Hz, 1 H), 6.29 (d, J= 8.2 Hz, 1 H),
4.92 (t, J= 5.5 Hz, 1 H), 4.11 (m, 2H), 3.76 (m, 2H); IR  (KBr) 1705 cm-; MS
(El, negative ionization) m/z 397 [M-H]', (El, positive ionization) m/z  418
[2M + K + H]2*, 421 [M + Na]+ e)
3-(l.H.-Indol-3-yi)-4-[3-(2-methanesulfonyloxy-ethoxy)-naphthalen-1-yl]-pyrr
ole-2,5-dione  A mixture of 1.99 g (5.00 mmol) of the compound of step d),
2.18 g (112.50 mmol) of  methanesulfonic anhydride and 1.6 mL (19.80 mmol)
of py6dine in 25 mL of THFis heated  to 60LC for 1 hour. The reaction
mixture is allowed to cool to RT and is filtered. The filtrate is
concentrated under reduced pressure. The product is then crystallized from
diethylether,  filtered and washed with one portion of diethylether, two
portions of water and another  portion of diethylether. This procedure
affords above title compound as red-orange crystals.  1H NIVIR (DMSO-d6, 400
lVIHz) 6 11.83 (s, 1H), 11.14 (s, 1H), 7.96 (d, J= 2.5 Hz, 1H), 7.84  (d, J
= 8.2 Hz, 1 H), 7.61 (dp J = 8.2 Hz, 1 H), 7.50 (d, J = 2.1 Hz, 1 H), 7.40
(dd, J = 7.4, 7.6  Hz, 1 H), 7.30 (d, J = 8.2 Hz, 1 H), 7.16 (m, 2H), 6.92
(dd, J = 7.4, 7.8 Hz, 1 H), 6.46 (t, i =  7.6 Hz, 1 H), 6.28 (d, J = 8.2 Hz,
1 H), 4.57 (dd, J = 3.9, 4.1 Hz, 2H), 4.39 (m, 2H), 3.21 (s,  3H); MS (El,
negative ionization) m/z 475 [M-H]', (El, positive ionization) m/z 499 [M +
Na]+  The compounds of formula X2. H  0 N 0  C z ;N X,  NR 83 



wherein R3 is as defined in Table 2, may be prepared by following the
procedure of  Example 28 but using the appropriate starting materials. -17-
Table 2 Ex. R3 R M.S. Data  29 -0-CH2-CH2-(pyrrolidin-l- H MW452  A 30
-0-CH2-CH2-N(CH3) H MW 456  1 HO-CH2-CH2  31 -0-CH3 H (M-H)- 367  32 OH H
(M-H)- 353  33 -0-(CH2)37N(CH3)2 H MW 440  34 -0-(CH02-N(CH3)- H MH+ 452
cyclopropyl 35 -0-(CH2)z-N(CH3)- CH3 MH+ 466  cyclopropyl 36
-0-(CH2)2-NH-cyclopropyl CH3 (M+H)+ 452  37 H (M+H)'438.2  -OCH2 ---f<
(M-H)- 436.3 38 -OCH, NHCH3 CH3 (M+H)+ 452.3  --,<I NHCH3  39
(4-methyl-piperazin-1-yl) H (M+H)+ 437  



(M-H)- 435 40 (4-methyl-piperazin-1-yl CH3 (M+H)+ 451  41 I-piperazinyl H
(M+H)+ 423  (M-H)- 421 42 1-piperazinyl CH3 (M+H)'437  (M-H)- 435  43
-(4-formyl-piperazin-1-yi) CH3 (M+H)+ 465 (M+Na)+ 487  44
0-(CH2)27(piperidin- 1 -yl) H - (M+H)+ 466  45 0-(CH2)2-N(CH3)(n-Bu) H -
(M+H)+ 468  46 0-(CH2)2-NH-cyclohexyl H (M+H)+ 480  47 0-(CH2)2-(4-methyl- H
(M+H)+ 480  pipeddin-1-yi) 48 0-(CH2)z-(rac-2-methyl- H (M+H)+ 466
pyrrolidin-1-yi) 49 0-(CH2)z-(4-hydroxy- H (M+H)+ 482  piperldin-1-yl) 50
0-(CH2)2~((S)-2- H (M+H)+ 482  hydroxymethyl-pyrrolidin-1-yi) 51
0-(CH2)2-[4-(piperjdin-l- H (M+H)+ 549  yl)-plpe6din-1-ylj -52
0-(CH2)2-(rac-3-hydroxy- H (M+H)+ 482  piperidln-1-yl) The compounds of
Examples 48 and 52 which are racemates may also be prepared in the  



form of pure cis or trans enantiomers using the corresponding cis or trans
starting materials. -18- The same applies to the cis isomer of Example 50:
it may also be prepared as a racernate  or in pure trans form. Example 53:
3-[3-(2-hydroxy-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yll-4ql.H.-
indol-3-yi)-pyrrole-2,5-dione  0 0 q,  13T ~11~  0  Ho
3-[3-(2-t.butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1
-yi]-4-(I.H.-indol-3-yl)-pyrrole-2,5- dione is treated with TFA/H20 (5 ml,
95/5) at RT for 15 min. The reaction mixture is poured  into ice-cold
saturated aqueous NaHCO3 solution and the resulting suspension is extracted
with ethyl acetate. Pure title compound is obtained as orange powder after
purification on  silica gel using cyclo-hexane/ethyl acetate (211) as mobile
phase. MW: 403 (ES+) 1H NMR (400 MHz, DMSO-d6) 811.84 (bs, 1 H), 10.96 (s, 1
H), 7.95 (d, 1 H, J= 1.47 Hz),  7.37 (d, 1 H, J = 8.32 Hz), 7.03 (t, 1 H, J
= 7.34 Hz), 6.72 (d, 1 H, J = 2.44 Hz), 6.67 (t, 1 H, J  = 7.33 Hz), 6,62
(d, 1 H, J = 2.69 Hz), 6.45 (d, 1 H, J = 8.07 Hz), 4.77 (t, 1 H, J = 5.38
Hz),  3.87 (m, 2H), 3.62 (q, 2H, J = 5.38 Hz), 2.67 (m, 2H), 2.34 (m, 1 H),
2.06 (m, I H), 1.59 (m,  1 H), 1.49 (m, 1 H), 1.36 (m, 2H)
3-[3-(2-t.butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1
-yi]-4-(l.H.-indol-3-yl)-pyrrole-2,5- dione, Used as starting materials, is
prepared as follows: a) B-bromo-6-acetyltetralin 



To AIC13 (9.9 g, 75 mmol) is added dropwise 6-acetyltetralin (5.25 g, 30
mmol) under  mechanical stirring at RT. After 20 minutes at 700 C the
reaction is cooled to RT and treated  in small portions with Br2 (5.76 g [=
1.86 ml], 36 mmol) over a period of 30 minutes. After  that the mixture is
stirred for further 60 minutes at 850 C. After cooling down to RT and
addition of ice-water (450 ml) the compound is extracted with methylene
chloride and  purified on silica gel using a mixture of cyclo-hexanelethyl
acetate 2/1 to 111 obtaining the  product as a pale yellow solid. b)
8-bromo-tetralin-6-yl acetate -19- Compound of step a) (7.28 g, 28.75 mmol)
is dissolved in CI-12CI2 (60 ml). 2 equivalents m- chloroperbenzoic acid
(11.7 g, FLUKA 25800, 70%) is added at RT and after addition of  sodium
sulfate (5 g) the reaction mixture is treated with trif luoromethanesulf
onic acid (250  pl, 2.88 mmol). The reaction is kept at RT for 16 hours.
After thin layer control, m- chloroperbenzoic acid (2.25 g, 11 mmol), sodium
sulfate (2 g) and trifluoromethanesulfonic  acid (50 pl, 0.57 mmol) is added
to the reaction (2 times within 6 hours). The organic layer is  filtered and
extracted 3 times with an aqueous sodium thiosulfite solution. The compound
is  purified on silica gel using a mixture of cyclo-hexane/ethyl acetate 2/1
to 1/1 obtaining the  product as colorless oil. c)
5,6,7,8-tetrahydro-4-bromo-2-naphthoI Compound of step b) (6.1 g, 22.66
mmol) is added to MeOH (200 ml) at RT. 1N sodium  methoxide in methanol
(22.7 ml) is stirred for 15 min. Amberlite IR-1 20 (H'-f orm) is added to
the mixture until the reaction mixture becomes neutral. The ion exchanger is
filtered off, the  solvent is evaporated and the crude product is isolated
without any further purification as a  pale yellow solid. 



d) 2-(2-t.butoxy-ethoxy)-4-bromo-5,6,7,8-tetrahydro-naphthalene Compound of
step c) (2.8 g, 12.33 mmol) is added to THIF (1 00ml) at RT. Triphenyl-
phosphine (16.82 g, 64.13 mmol) and (after 10 minutes)
dilsopropylazodicarboxylate (11.66  ml, 59.2 mmol) are added and the mixture
is stirred for 14 hours. The solvent is removed  and the residue is purified
on silica gel using cyclohexane (100%) to cyclohexane/- methylene chloride
(1/1) as mobile phase, obtaining the product as a pale yellow solid. e)
3-(2-t.butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yi-oxo-acetic acid
methyl ester  Compound of step d) (2.61 g, 7.96 mmol) is dissolved in dry
THF (70 ml) at RT and cooled  down to -700 C. Butyllithiurn (5.5 ml, 8.76
mmol, 1.6 M in hexane) is added dropwise to the  reaction mixture under
inert atmosphere (argon). A solution of dimethyl oxalate (1.9 g, 15.92
mmol) in 5 ml dry THF is added to the reaction mixture and the reaction is
warmed up to RT.  The reaction mixture is poured into Titrisol buffer
solution (pH 7) and extracted with ethyl  acetate. The organic layer is
dried and the compound is purified on silica gel using
cyclohexane/methylene chloride 1/2 as mobile phase obtaining the product as
white solid. f) 3-[3-(2-t.butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1
-yl]-4-(l.H.-indol-3-yl)-pyrrole-2,5- dione -20- Compound of step e) (1 g,
2.99 mmol) and indole-3-acetamide (270 mg, 1.49 mmol) is  added to THF (10
ml) and heated up to ref lux. t.-BuOK (6 ml, 6 mmol, 1 M in THF) is added
dropwise under argon and the reaction is kept at reflux for 1 hour. The
reaction mixture is  diluted with ethyl acetate and extracted with saturated
aqueous NaHC03 solution. The  organic layer is dried and the compound is
isolated as an orange solid after removal of the  solvent without any
further purification. Example 54:
3-[3-(2-Dimethylamino-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yi]-4- 



(1.1-i-indol-3-yi)-pyrrole-2,5-dione  0 0 C: - IN  H  -N The compound of
example 53 (380 mg, 0.94 mmol) is suspended in methylene chloride (20  ml)
containing 225 pl pyridine (2.8 mmol). After addition of methanesulfonic
anhydride (393  mg, 2.26 mmol) the reaction mixture is kept at RT for 14
hours. The reaction is extracted  with 1 N HCI in water, the organic layer
is dried over sodium sulfate and the solvent is  removed under reduced
pressure. The residue is dissolved in THIF and then treated with an  aqueous
solution of dimethylamine (2.5 ml). After 96 hours the solvent is removed
and pure  title compound is obtained as an orange powder after silica gel
chromatography  (methanoVethylacetate 1/1 as mobile phase). MH+: 430 (ES+)
'H NMR (400 MHz, DMSO-d6) 911.87 (bs, 1 H), 10.99 (s, 1 H), 7.98 (t, 1 H, J
= 0.40 Hz), 7.39  (d, 1 H, J = 8.07 Hz), 7.05 (t, 1 H, J = 7.34 Hz), 6.75
(d, 1 H, J = 2.44 Hz), 6.68 (t, 1 H, J =  7.33 Hz), 6,63 (d, 1 H, J = 2.69
Hz), 6.44 (d, 1 H, J = 8.07 Hz), 3.98 (m, 211), 2.70 (m, 211),  2.63 (m,
2H), 2.40 (m, 1 H), 2.23 (s, 6H), 2.12 (m, 1 H), 1.63 (m, 1 H), 1.53 (m, 1
H), 1.41 (m,  2H) Example 55A:
3-(l.H.-Indol-3-yi)-4-[3i4-methyl-piperazin-1-yi)-5,6,7,8-tetrahydro-
naphthalen-1 -yi]-pyrrole-2,5-dione -21- The title compound is prepared by
condensing 2-(3-(4-methyl-piperazin-1-yi)-5,6,7,8- tetrahydro-naphthalen-1
-yi]-acetamide with (l.H.-indol-3-yi)-oxo-acetic acid methyl ester in
analogy to example 53 (step f). MH+: 441 (ES+) 



ExampleS513:
3-(I-Methyl-l.H.-indoW-yo-4-[3-(4-methyl-piperazin-1-yl)-5,6,7,8- tetra
hydro-naphthalen-1 -yi]-pyrrole-2,5-dione The title compound is prepared by
condensing 2-[3-(4-methyl-piperazin-1-yi)-5,6,7,8-
totrahydro-naphthalen-1-yi]-acetamide with
(1-mothyl-I.H.-indol-3-yl)-oxo-acetic acid methyl  ester in analogy to
example 53 (stop f). MH+: 455 (ESI 0 0 N 0  C~ C  N N C-)  Example SSA
Example S5B
2-[3-(4-methyl-piperazin-1-yl)-5,6,7,8-tetrahydro-naphthalen-1-yi]-acetamide
, used as  starting material, is prepared as follows: a)
5-Bromo-7-methoxy-1,2,3,4-tetrahydro-naphthalene
5,6,7,8-tetrahydro-4-bromo-2-naphthoI (7 g, 30.8 mmol; step c) in example
29) is dissolved  in dry acetone (100 ml) and treated with K2CO3 (15 9, 0.11
mol) and methyliodide (7.25 ml,  0.13 mmol). The reaction mixture is kept at
RT over night. After filtration and removal of the  solvent the residue is
purified over silica gel (methylene chloride/cyclohexane 1/1) affording  the
compound as a white solid. b)
(3-Methoxy-5,6,7,8-tetrahydro-naphthalen-1-yl)-acetic acid ethyl ester To a
solution of compound of step a) (2.75 g, 11.4 mmol) in DMF (110 ml) ZnBr2
(3.4 g,  14.8 mmol), are added a-(tributylstannyl)acetate (5.5 g, 14.8 mmol)
and dichlorobis(tri-o- tolylphosphine)-palladium. The reaction is kept under
argon at 800C over night. DMF is  removed under reduced pressure and the
crude residue is dissolved in ethyl acetate and  extracted with aqueous
NaHC03 (6%). The organic layer is dried, concentrated and purified  



on silica gel (methylene chloride/cyclohexane 1/1) affording the pure
compound. -22- c) (3-Hydroxy-5,6,7,8-tetrahydro-naphthalen-1-yl)-acetic acid
ethyl ester DL-Methionine (11.11 g, 7.5 mmol) and compound of step b) is
dissolved in methanesuffonic  acid (9 ml) and kept at RT over night. The
reaction is poured into a ice-cold saturated NaCl  solution and extracted 3
times with methylene chloride. The organic layer is dried,  concentrated and
purified on silica gel (methylene chloride/methanol 95/5) affording the
pure compound. d) (3-Trif
luoromethanesulfonyloxy-5,6,7,8-tetrahydro-naphthalen-1 -yi)-acetic acid
ethyl ester  To a solution of compound of step c) (940 mg, 4 mmol) in
pyridine (2 ml) trifluoromethane- sulfonic anhydride (720 pl, 4.4 mmol) is
added at OOC. The reaction mixture is kept at RT  over night. The reaction
is poured into a ice-cold water and extracted 3 times with diethyl  ether.
The organic layer is dried, concentrated and purified on silica gel
(methylene  chloride) affording the compound. e) [3-(4-Methyl-piperazin-1
-yl)-5,6,7,8-tetrahydro-naphthalen-1 -yi]-acetic acid ethyl ester  0  e_~  N
ON, To a solution of compound of step d) (0.5 g, 1.36 mmol) in dry THF (10
ml) K3PO4 (405 mg,  1.90 mmol), N-methylpiperazine (180 pl, 163 mmol),
tds(dibenzylideneacetoneacetone)- dipalladium(O) (60 mg, 0.07 mmol) and
2-(di-t-butylphosphino)biphenyl (21 mg, 0.07 mmol)  are added under argon.
The reaction is kept under argon at 80,)C for 24 hours. After  filtration
DMF is removed under reduced pressure and the crude residue is purified on
silica  



gel (methylene chloride/methanol 95/5) affording the pure compound. 'H NMR
(400 MHz, CDC13) 5 6.68 (d, 1 H, J= 2.44 Hz), 6.59 (d, 1 H, J= 2.20 Hz),
4.15 (q,  2H, J= 7.34 Hz), 3.55 (s, 2H), 3.17 (t, 4H, J = 5.13 Hz), 2.75 (t,
2H, J= 5.87 Hz), 2.60 (t,  2H, J = 6.11 Hz), 2.57 (t, 4H, J = 4.90 Hz), 2.35
(s, 3H)j 1.77 (m, 4H), 1.25 (t, 3H, J = 7.10  Hz) f)
2-[3-(4-Methyl-piperazin-1
-yi)-5,6,7,8-tetrahydro-naphthalen-1-yl]-acetamide A solution of compound of
step e) (394 mg, 1.2 mmol) in methano/NH3 (4 molar) is  transferred into an
autoclave and kept at 1200C for 48 hours. After cooling the reaction is
concentrated and the crude residue is purified on silica gel (methylene
chloride/methanol  90/105) affording the pure title compound. -23- Example
56: 3-(l.H.-indol-3-yi)-4-[2-(4-methyl-piparazin-1-yl)-quinazolin-4-yi]-
pyrrole-2,5-dione 0 0  N N 0 N N
2-[2-(4-methyl-piperazin-1-yi)-quinazolin-4-yi]-acetamide (213 mg, 0.75
mmol) and 3- indoleglyoxylic acid methyl ester (167 mg, 1.1 eq.) are
dissolved in THF (15 mQ. To the  suspension is added dropwise at OOC t-BuOK
1.0 M in THF (2.25 mL, 3.0 eq.). The mixture  is stirred at FIT overnight. A
second portion of glyoxalate (30 mg, 0.2 eq.) and t-BuOK (0.5  mQ are added
and the mixture is stirred at FIT for 24 h. AcOEt is added and the organic
phase is washed with aqueous NaHC03 1.0 M and brine. The organic phase is
dried over  Na2SO4 and evaporated. The residue is purified by FCC
(Et2O/MeOH/aqueous NH40H  



90:10:1) to afford the title compound as an orange-red powder. ESI-MS: 437
[M-H]'; 'H NMR (DMSO, 400 MHz) 8 2.13 (s, 3H), 2.16 (m, 4H), 3.69 (m, 4H),
6.35 (d, J = 8.0 Hz,  I H), 6.64 (dd, J = 7.8, 7.4 Hz, 1 H), 7.02 (dd, J =
7.6, 7.4 Hz, 1 H), 7.10 (dd, J = 7.8, 7.2 Hz,  1 H), 7.38 (d, J = 8.2 Hz, 1
H), 7.53 (d, J = 8.4 Hz, 1 H), 7.63-7.73 (m, 2H), B. 13 (s, 1 H), 11.29  (br
s, 1H), 12.01 (br s, 1H). The resulting compound is dissolved in ethanol and
1.2  equivalents of acetic acid are added. The solvent is evaporated under
reduced pressure  yielding the acetate salt. 2-[2-(4-methyl-piperazin-1
-yi)-quinazolin-4-yi]-acetamide  NH~  N C1,;1",  ON, used as starting
material may be prepared as follows: a) To a suspension of 1
H,3H-quinazolin-2,4-dione (10.0 g, 61.7 mmol) in POC13 (37.0  mL) is added
dropwise NN-dimethylaniline (7.8 mL, 1.0 eq.). The mixture is heated to  11
OOC and kept at reflux for 35 h. The solution is cooled to FIT and poured
onto an ice- water mixture. The precipitate is filtered off and washed with
H20. The solid is redissolved in  AcOEt and washed with H20 and brine. The
organic phase is dried over Na2S04 and -24- evaporated to afford crude
2,4-dichloro-quinazoline which can be recrystallized from  toluene/pentane.
EI-MS: 198 [M-H]', 163 [M-Cl]'; b) Ethyl acetoacetate (5.08 mL, 2.0 eq.)
dissolved in THF (25 mL) is added dropwise to a  suspension of NaH (60%,
1.04 g, 1.3 eq.) in THF (25 mL) at OOC. The solution is stirred 30  min. at
OOC and the solvent is evaporated. The residue is redissolved in toluene
(125 mQ  



and 2,4-dicloro-quinazoline (4.0 g, 20.0 mmol) is added. The mixture is
stirred 30 min. at ref lux and the toluene is evaporated. The oily residue
is redissolved in aqueous NH40H  25% (80 ml-) and stirred overnight at RT.
All volatile materials are evaporated and the  residue is taken up in AcOEt
(80 mL). The suspension is heated at reflux for 15 min., cooled  to OOC and
filtered to afford 2-(2-chloro-quinazolin-4-yi)-acetamide as a white solid.
EI-MS: 221 (M]' 178; IR (KBr) v,. 3302, 3138, 1681, 1542, 1388, 1287, 948,
771; 'H NMR (DMSO, 400 MHz) 8 4.21 (s, 2H), 7.24 (br s, 1 H), 7.75-7.84 (m,
2H), 7W (d, J  8.4 Hz, 1 H), 8.08 (dd, J = 8.4, 7.5 Hz, I H), 8.34 (d, J =
8.4 Hz, I H) c) 2-(2-chloro-quinazolin-4-yi)-acetamide (221 mg, 1.0 mmol) is
dissolved in 1-methyl-2- pyrrolidinone (2.0 mQ and Mmethylpiperazine (555
gl-, 5.0 eq.) is added. The mixture is  heated 45 min. at 50'C. AcOEt is
added and the suspension is filtered to afford 2-[2-(4- methyl-piperazin-1
-yi)-quinazolin-4-yi]-acetamide as a white solid. ESI-MS: 284 [M-H]+, 241;
1H NMR (DMSO, 400 MHz) 8 2.24 (s, 3H), 2.40 (m, 4H), 3.86 (m,  4H), 3.98 (s,
2H), 7.12 (br s, I H), 7.24 (dd, J = 8.2, 7.5 Hz, 1 H), 7.49 (d, J 8.4 Hz, 1
H),  7.63-7.72 (m, 2H), 7.95 (d, J = 8.2 Hz, 1 H); The compounds of formula
X3 0 0  R6 R7 X3  N NR1 R5  wherein R1, R5, R6 and R7 are as defined in
Table 3 below, may be prepared by following  the procedure of Example 56 but
using the appropriate starting materials. The compounds  may also be
converted into the acetate salt as disclosed for the compound of Example 56,



where appropriate. -25- Table 3 Ex. Rs R, R6 (position 7 R7 (Position 6 M.S.
Data  or 8) or 6) 57 -OCH3 H H H M' 370 (8)  58 -N(CH3)2 H H H M' 383 (EI)
59 -0-CHL-CH2-N(CH3)2 H H (M-H)- 426 (ES-)  60 -0-CH2-CHz-OH H H H (M-H)-
399 (ES-)  61 -HN-CH2-CH2-N(CH3)2 H H H (M-H)- 425 (ES-)  62 -0-(1
-methyl-piperidin-4-yi) H H H (M-H)- 452 (ES-)  63 -0-(CH2)rN(CH3)2 H H H
(M+H)'442 (ES+)  64 -N(CH3)-CH2-CH2-N(CH3)2 H H H (M-Hr 439 (ES-)  65
-(4-methyl-piperazin-1 -yl) H 7-OCH3 H (M-HY 467 (ES-)  66
-(4-methyl-piperazin-1 -yl) H 8-CH3 H (M-H)- 451 (ES-)  67
-(4-methyl-piperazi n-1 -yl) H 7-OCH3 6-OCH3 (M-H)- 497 (ES-)  68
-(4-methyl-piperazi n-1 -yl) H H 6-Cl (M-H)- 471 (ES-)  69
-(4-methyl-piperazin-1 -yl) H 7-Cl H (M-H)- 471 (ES-)  70 -1-piperazinyl H H
H (M-H)- 423 (ES-)  71 morpholin-4-yl H H H (K4-H)- 424 (ES-)  72
-(4-methyl-piperazi n-1 -yl) H H 6-CH3 (M-H)- 451 (ES-)  73
-[4-(2-hydroxyethyl)- H H H (M-H)- 467 piperazin-1-yll (E3-)  



74 -(4-methyl-piperazin-1 -yl) H H 6-F M- 456 (EI)  75 (cis) 3,5-dimethyl-l-
H H H (M-H)- 451 (ES-)  piperaz nyl 76 -4-N-(pyridin-4-yi)-l - H H H (M-Hr
500  piperazinyl (ES-)  77 (nic.) 3-methyl-piperazin-1 -yl H H H (M-H)- 437
(ES-)  78 -(4-methyl-piperazin-1 -yi) H H 6-OCH3 (M-H)- 467 (ES-)  79
-(4-methyl-piperazin-1 -yl) H H 6-OH MH+ 455  80 -(4-benzyl-piperazin- I
-yi) H H H MH+ 515 81 (trans) 2,5,-dimethyl-l- H H H MH+ 453  piperazinyl 82
-[4-(2-dimethylamino-ethyl)- H H H MH+ 496  Piperazin-l-vil 83
4-phenyl-piperazin-1 -yI H H H (M-HY4W  84 4-ethyl-piperazin-1 -yl H H H MH+
463  85 4-isopropyl-piperazi n-1 -yl H H H W 466 M -(4-methyl-piperazin-1
-yl) H 7-F H MH+ 457  87 -(4-methyl-piperazin-1-yi) CH3 H 6-CI MW 487 -26-
88 1-piperazinyl CH3 H 6-CI MW 473  89 (cis) 3,5-dimethyl-piperazin-l- H H
6-CI MH+ 487  YI 90 (cis) 3,5-dimethyl-l-piperazinyl CH3 H 6-CI MH+ 501  91
(cis) 3,4,5-trimethyl-l- H H 6-CI MH+ 501  



piperazinyl 92 (cis) 3,4,5-trimethyl-l- CH3 H 6-CI MH+ 515  piperazinyl 93
-(4-methyl-piperazin-1-yi) H H 5-CH3 MW 453  94 -(4-ethyl-piperazin-1-yi) H
H 6-CI MH+ 487  95 -(4-isopropyl-1 -piperazin- I -yl) H H 6-CI MH+ 501  96
-(4-ethyl-piperazin-1-yi) CH3 H 6-CI MH+ 501  97 -(4-isopropyl-pipera7in-1
-yi) CH3 H 6-CI MW 515  98 -(4-cyclopropyl-piperazin-1 -yI) H H H MH* 465
99 -(4,7-diaza-spiro[2.5]oct-7-yI) H H H MH+ 451, We 473 100
-(4,7-diaza-spiro[2.5]oct-7-yI) CH3 H H MH+ 465, MK+  503 101
-(4-cyclopropyl-piperazin-1 -yl) CH3 H H MH* 479  102 -(4-methyl-4,7-diaza-
H H H MH* 465  spiror2.51oct-7-A 103 -(4-methyl-3,3-diethyl- H H H MH* 495
piperazin-1-yl) 104 --(4-methyl-4,7-diaza- CH3 H H MH+ 479; Me
spiro[2.5]oct-7-yl) 501  105 -(4-methyl-3,3-diethyl- CH3 H H MH+ 509
piperazin-1-yi) 106 -4-(l -methyl-eyelopropyl)-l - H H -H MH+ 479
piperazinyl 



107 -4-(l -methyl-cyclopropyl)-l - CH3 H H MH+ 493; Me  piper iny] 515  108
1-piperazinyl CH3 H H MH* 439  109 -(4-methyl-piperazin-1-yi) CH3 H H
(M+H)'453  110 -(4-methyl-piperazin-1-yi) 2-hydroxy- H 6-CI (M+H)* 517
ethyl ill (4-N-methyl-l- H H 6-CI (m+H)+ 487  homopiperazinyl) 112
-(4-t-butyl-piperazin-I -yl) H H 6-CI (M+H)+ 515  113 3-methyl-piperazin-1
-yI CH3 H 6-CI (M+H)+ 487  114 -(4-t-butyl-piperazin-1-yi) CH3 H 6-CI
(M+H)'519  115 -(4-methyl-4,7-diaza- CH3 H 6-CI (M+H)+ 499
spiro[2.5]oct-7-yi) 116 3-R-methyl-piperazin-1 -yI CH3 H 6-CI (M+H)+ 487
117 3-8-methyl-piperazin-I -yI CH3 H 6-CI (M+H)+ 48  118
3,3-dimethyl-l-piperazinyl CH3 H 6-CI (M+H)+ 501  119
3,3-dimethyl-l-piperazinyl H H 6-CI (M+H)+ 487 -27- 120 3,3-dimethyl-1
-piperazinyl CH3 H H----~(wHr 467  121 3,3-dimethyl-l-piperazinyl H H H
(M-H)- 451  122 -(4-methyl-piperazin-1 -yl) 2-(CH3)2N- H 6-Cl (M+H)* 544  1
ethyl The compound of Example 77 which is a racemate may also be prepared in
the form of  pure cis or trans enantiomer using the corresponding cis or
trans starting materials. The  



same applies to the cis isomers of Examples 75, and 89 to 92 and to the
trans isomer of  Example 81: they may also be prepared as a racemate or in
pure trans or cis form,  respectively, using the corresponding starting
materials. Compounds of Examples 116 and  117 may also be prepared as a
racemate or in the corresponding S or R isomer form. The compounds of
formula X4 0 N 0 R  C /N 0  N--~ R~ x 4  N wherein R, III and R2 are as
defined in Table 4 below, may be prepared by following the  procedure of
Example 56 but using the appropriately substituted
(l.H.-indol-3-yi)-oxo-acetic  acid methyl ester. Table 4 Ex. R R, R2 M.S.
Data (ESI- MS)  123 4-F H H 457 [M+Hj*  124 4-OlVle H H 469 [M+H]*  125 5-F
H H 457 [M+H]*  126 5-OlVle H H 469 [M+H]*  127 5-Cl H H 473 [M+Hr  128 6-F
H H 457 [M+Hr  129 7-F H H 457 [M+H]'  



130 6-OCH3 H H 469 [M+Hr  131 H H 473,475 [M+Hl* -28- 132 5-Br H H 517,519
(M-)  133 4-CH3 H H 453 [M+H]'  134 4-Cl H H 473,475 [M+H]+  135 5-CH3 H H
453 [M+HJ'  136 7-Br H H 517,519 (M')  137 7-Cl H H 473, 475 [M+Hj'  138
6-CH3 H H 453 [M+Hj+  139 7-CH3 H H 453 [M+H]'  140 7-OCH3 H H 469 [M+H]+
141 4-Br H H 517, 519 [M+H]*  142 6-Br H H 517, 519 [M+H)+  143 H CH3 CH3
MH+ 467  144 H H CH3 MH+ 453  145 5-01-1 H H MH+ 455  146 S-N02 H H MW 484
147 5-NHCH3 H H MW 468  148 5-NH, H H MH+ 454  Examples 149A and 114913: The
compounds are prepared by following the procedure of Example 56 but using
the  appropriately substituted (I.H.-indol-3-yl)-oxo-acetic acid methyl
ester. a 0 0 C1 0 0  



N N N  N:~ NJ  N N 0 0  N \ N \ Example 149A Example 149B  M+ 486 M+ 500
(7-Fluoro-I.H.-Indol-3-yl)-oxo-acetic acid methyl ester, used as starting
material may be  prepared as follows: 7-Fluoroindole (0. 1 47g, 1.09 mmol)
is dissolved in dry THF (5ml) and the solution cooled to  OOC. A solution of
2M oxalyl chloride in dichloromethane (0.65 mL, 1.31 mmol) is added  and the
mixture is stirred for a further 10 min at OOC and then 4h at room
temperature. The -29- mixture is cooled to OOC and methanol (10ml) is added.
The mixture is stirred for a further  18h at room temperature. The mixture
is evaporated to dryness under reduced pressure,  the solid residue is
washed with a mixture of ethyl acetate:hexane (1:1) and dried under  high
vacuum to afford (7-fluoro-I.H.-indol-3-yl)-oxo-acetic acid methyl ester.
The product is  used without further purification. ESI-MS: 220 [M-H]+ The
corresponding substituted (l.H.-indol-3-yi)-oxo-acetic acid methyl ester,
used as  starting materials in the preparation of examples 123-148 were
prepared in an analogous  way from the corresponding indoles. The compounds
of formula X5 



H  0 N 0  R 15 N--~ NR, X5  R14 wherein R, R, and R2 are as defined in Table
5 below, may be prepared by following the  procedure of Example 56 but using
the appropriately substituted (l.H.-indol-3-yi)-oxo-acetic  acid methyl
ester. Table 5 Ex. R14 R15 R.115 R, M.S. Data  150
-(4-N-methyl)-l-piperazinyl H H H [M+HI'389  151 -(4-N-methyl)-l-piperazinyl
H H CH3 [M+H]* 403  152 -3,5-dimethyl-i-piperazinyl H H H [M+H]+ 403  153
-3,5-dimethyl-1 -piperazinyl H H CH3 [M+Hj+ 417  154 -(4-N-methyl)-l
-piperazinyl 5-CH3 H H [M+H]+ 403  155 -(4-N-methyl)-l -piperazinyl 5-CH3 H
CH3 [M+Hj+ 417  156 -(4-N-methyl)-l-piperazinyl 6-CH3 H H (M+Hj+ 403  157
-(4-N-methyl)-l -piperazinyl 6-CH3 H CH3 [M+H]+ 417  158 -(4-N-methyl)-l
-piperazinyl 6-CH3 5-CH3 CH3 [M+H]+ 431  159 -(4-N-methyl)-l-piperazinyl
6-CH3 5- H3 H [M+H]'417  160 -(4-N-methyl)-l-piperazinyl 5-CI H CH3 [M+Hj+
437  161 -(4-N-methyl)-l-piperazinyl 5-CI H H [M+H]+ 423 -30- 



Example 162:
3-[2-(2-dimethylamino-ethoxy)-quinolin-4-yi]-4-(I.H.-Indol-3-yi)-pyrrole-
2,5-djone H  0 N 0  N  H  0 N 2-(2-chloro-quinolin-4-yi)-acetamide (110 mg,
0.5 mmol), methyl 3-indoleglyoxylate (102 mg,  0.5 mmol) and
NN-dimethylaminoethanol (508 [tL, 10 eq.) are dissolved in dry THF (5.0  mQ
at O'C. 1.0 M t.-BuOK (2.5 mL, 5 eq.) is added and the reaction is stirred
at 800C  overnight. The mixture is allowed to cool to RT, diluted with AcOEt
(20 mL) and washed with  H20 (10 mQ and brine (5 mL). The organic phase is
dried over Na2SO4 and evaporated.  The residue is purified by FCC
(AcOEtlEtOH/28% NH40H 90:91) to afford a red powder,  which can be
recrystallized from CH2CI2./Et2O to give the pure title compound. 'H NMR
(DMSO, 400 MHz) 8 2.20 (s, 6H), 2.67 (m, 2H), 4.51 (m, 2H), 6.38 (d, J = 8.4
Hz,  1 H), 6.53 (dd, J = 8.4, 7.5 Hz, 1 H), 6.95 (m, 2H), 7.21 (dd, J = 8.4,
7.5 Hz, 1 H), 7.34 (d, J =  8.4 Hz, 1 H), 7.57 (dcl, J = 8.4, 7.5 Hz, 1 H),
7.64 (d, J = 8.4 Hz, 1 H), 7.78 (d, J = 8.4 Hz, 1 H),  8.00 (s, 1 H), 11.20
(br s, 1 H), 11.92 (br s, 1 H); ES-MS: 427 [M+H]+
2-(2-chloro-quinolin-4-yi)-acetamide 0 NH2  C1  



used as starting material may be prepared as follows: a)
2-(2-chloro-quinolin-4-yi)-acetic acid methyl ester may be prepared as
disclosed in EP- At - 0 364 327 and Indian J. Chem. 1994, 33B, 747-751. b)
2-(2-chloro-quinolin-4-yi)-acetic acid methyl ester (100 mg, 0.42 mmol) is
suspended  in 28% NH40H (2.0 mQ. The mixture is stirred at RT overnight. The
solvent is evaporated to  afford 2-(2-chloro-quinolin-4-yl)-acetamide as a
solid. -31- 'H NMR (DMSO, 300 MHz) d 3.88 (s, 2H), 7.16 (br s, 1 H), 7.30
(s, 1 H), 7.65 (dd, J = 8.4,  7.5 Hz, 1 H), 7.70 (br s, I H), 7.80 (dd, J =
8.4, 7.5 Hz, 1 H), 7.93 (d, J = 8.4 Hz, 1 H), 8.12 (d,  J = 8.4 Hz, 1 H)
Example 163:
3-(I.H.-indol-3-yi)-4-[2-(4-methyl-piperazin-1-yi)-quinolin-4-yi]-pyrrole-
2,5-dione H  0 N 0  N N NH  C ND N \ 2-[2-(4-methyl-piperazin-1
-yi)-quinolin-4-yi]-acetamide (200 mg, 0.70 mmol) and methyl 3-
indoleglyoxylate (143 mg, 0.70 mmol) are dissolved in DMF (7.0 mQ at O'C.
1.0 M t-BuOK  (3.52 mL, 5 eq.) is added and the reaction is stirred at 8000
overnight. The mixture is cooled  to FIT, diluted with CH2CI2 (40 mQ and
washed with H20 (2 x 10 mQ and brine (5 mL). The  organic phase is dried
over Na2SO4 and evaporated. The residue is purified by FCC  (AcOEVH20/AcOH
7:1:1) to afford the acetate salt. The salt is redissolved in AcOEt (20 mQ  



and washed with saturated aqueous NaHCO3 (2 x 10 mQ. The organic phase is
dried over  Na2SO4 and evaporated to afford the title compound as a red
powder. 'H NMR (DMSO, 400 MHz) 6 2.22 (s, 3H), 2.37 (m, 4H), 3.62 (m, 4H),
6.63 (dd, J = 8.4, 7.5  Hz, 1 H), 6.74 (d, J = 8.4 Hz, 1 H), 6.9,5-7.05 (m,
2H), 7.10 (s, 1 H), 7.34 (d, J = 8.4 Hz, I H),  7.41-7.50 (m, 2H), 7.60 (d,
J = 8.4 Hz, 1 H), 7.85 (s, I H), 10.77 (br s, 1 H), 11.48 (br s, 1 H);
ES-MS: 438 [M+H]' 2-[2-(4-methyl-piperazin-1 -yi)-quinolin-4-yl]-acetamide
NH,  CC N' N ON  used as starting material may be prepared as follows:
2-(2-chloro-quinolin-4-yl)-acetamide (500 mg, 2.27 mmol) is dissolved in
1-methyl-2- pyrrolidinone (3.0 mL). N-methylpiperazin (1.3 mL, 5 eq.) is
added and the reaction is stirred  at 80*C for 48 h. AcOEt (20 mQ is added
and the precipitate is purified by FCC -32- (AcOEt/EtOH/28% NH40H 80:18:1)
to afford 2-[2-(4-methyl-piperazin-1-yi)-quinolin-4-yi]- acetamide as a
solid. 'H NMR (DMSO, 400 MHz) 8 2.25 (s, 3H), 2.47 (m, 4H), 3.67 (m, 4H),
3.77 (s, 2H), 7.00 (br  s, 1 H), 7.16 (s, 1 H), 7.22 (dd, J = 8.4, 7.5 Hz, 1
H), 7.50 Idd, J 8.4, 7.5 Hz, 1 H), 7.56 (m,  211), 7.85 (d, J = 8.4 Hz, 1
H); ES-MS: 285 [M+H]+ The compounds of formula X6 H  0 N 0  



A9 X,  N N I  Na  Ra wherein Ra and R9 are as defined in Table 6 below, may
be prepared by following the  procedure of Example 162 or 163 but using the
appropriate starting materials. Table 6 Ex. Ra Position-R9 R, M.S Data  164
C1 H H 374 (M+H)*  165 -OCH3 6-CH3 H 384 (M+H)+  166 -0-CH2-CH2-N(CH3)2
6-CH3 H 441 (M+H)+  167 -0-(CH2)3-N(CH3)2 6-CH3 H 455 (M+H)+  168 -OCH3 H H
370 (M+H)*  169 -OCH3 7-CH3 H 384 (M+H)'  170 -0-CH2-CH2-N(CH3)2 TCH3 H 441
(M+H)'  171 -(4-N-methyl)-1-piperazinyl 7-CH3 H 452 (M+H)'  172
-(4-N-methyl)-l-piperazinyl 7-CH3 CH3 466 (M+H)+  173 -(4-N-methyl)-l
-piperazinyl H CH3 438 (M+H)+  174 -(4-N-methyl)-l -piperazinyl 6-CH3 H 452
(M+H)+  175 -(4-N-methyl)-l -piperazinyl 6-CH3 CH3 466 (M+H)*  176
-(4-14-cyclopentyl)-l -piperazinyl H CH3 506 (M+H)+  177
-(4-N-cyclopentyl)-l -plperazinyl H H 492 (M+H)+  



178 -(4-N-3-hydroxypropyl)-l - H H 482 (M+H)+  piperazinyl 179
-(4-N-3-dimethylamino-propyl) H H 509 (M+H)+  ISO -(4-N-pydmidin-2-yl)-1-
CH3 H 516 (M+H)+  piperaziny] -33- Example 181:
3-(l.H.-Indol-3-yl)-4-[3-(4-methyl-piperazin-1-yi)-isoquinolin-l-yl]-
pyrrole-2,5-dione H  0 N  C 2 IN H
3-(3-Chloro-isoquinolin-1-yi)-4-(l.H.-indol-3-yl)-pyrrole-2,5-dione (110 mg,
0.30 mmol) is  suspended in N-methylpiperazine (2.5 ml) and kept at 1300C
for 24 hours. The excess of N- methylpiperzine is removed at high vacuo at
60'C and the residue is dissolved in ethyl  acetate and extracted with 0.5N
aqueous H20. The deep orange aqueous phase is  adjusted to pH 9 with 1 N
NaOH and extracted with ethyl acetate. The organic phase is  separated,
dried with Na2SO4, concentrated and purified on silica gel using methylene
chloride/methanol/acetic acidro% (9/1/0.25) as mobile phase. The fractions
with the title  compound are collected and extracted with aqueous NaHC03
solution (6%). The organic  phase is separated, dried with Na2SO4, and
concentrated to give pure title compound as  orange powder. MH': 438 (ES+)'H
NMR (400 MHz, DMSO-d6) 911.88 (s, 1 H), 11.14  (broad, 1 H), 8.04 (s, 1 H),
7.68 (d, 1 H, J = 8.56 Hz), 7.65 (d, 1 H, J = 9.05 Hz), 7.45 (t, 1 H, J  =
8.07 Hz), 7.31 (d, 1 H, J = 8.07 Hz), 7.08 (s, 1 H, J = 8.33 Hz), 7.08 (t, 1
H, J = 8.31 Hz),  



6,94 (t, 1 H, J = 8.07 Hz), 6.50 (t, 1 H, J = 7.34 Hz), 6.16 (d, 1 H, J =
8.07 Hz), 3.53 (m, 4H),  2.30 (m,' 4H), 2.14 (s, 3H)
3-(3-Chloro-isoquinolin-1-yl)-4-(l.H.-indol-3-yl)-pyrrole-2,5-dione, used as
starting material,  may be prepared as follows: .a) (3-chloro-isoquinolin-1
-yl) acetic acid ethyl ester may be prepared as disclosed by T.  Kametani at
al. in Chem. Pharm. Bull., 15(5), 704 (1967). b)
(3-chloro-isoquinolin-1-yl)-acetic acid ethyl ester (2.5 g, 10 mmol) is
dissolved in 4N  NH3/MeOH (50 ml). The solution is transferred into an
autoclave and kept at 1200C for 48  hours. After cooling to RT the solvent
is removed and the resulting crude product is purified  on silica gel using
methylene chloride (100%) 4 methylene chloride/methanol (95/5) as  eluent,
affording 2-(3-chloro-isoquinolin-1 -yl)-acetamide as a pale yellow solid.
-34- c) 2-(3-chloro-isoquinolin-1-yi)-acetamide (440 mg, 2.5 mmol) and
methyl 3-indoleglyoxalate  (1.0 g, 5 mmol) are added to THIF (10 ml) and
heated up to reflux. t-BuOK (10 ml, 10 mmol,  1 M in THF) is added dropwise
under argon and the reaction is kept at ref lux for 1 hour. The  reaction
mixture is diluted with ethyl acetate and extracted with saturated aqueous
NaHCO3  solution. The organic layer is dried over sodium sulfate and the
compound is isolated after  treatment with diethylether and filtration as an
orange solid. MH': 375 (ES') 'H NMR (400 MHz, DMSO-d6) 912.04 (s, I H),
11.30 (s, 1 H), 8.14 (s, 1 H), 8.11 (s, 1 H), 7.99  (d, 1 H, J = 8.32 Hz),
7.95 (d, 1 H, J = 8.56 Hz), 7.75 (t, 1 H, J = 8.33 Hz), 7.50 (t, 1 H, J =
8.33 Hz), 7.32 (d, 1 H, J = 8.07 Hz), 6,92 (t, 1 H, J = 8.07 Hz), 6.48 (t, 1
H, J = 7.33 Hz), 5.96  (d, 1 H, J = 8.07 Hz) Example 182:
3-(l-Methyl-I.H.-indol-3-yi)-4-[3-(4-mothyl-piperazin-1-ylyisoquinolin-l-
yi]-pyrrole-2,5-dione 



0 0  ~\ C7~~N 2-[3-(4-Methyl-piperazin-1-yi)-isoquinolin-1-yl]-acetamide
(710 mg, 2.5 mmole) and methyl  (1-methylindolyl)-3-glyoxalate (1.1 g, 5
mmol) are reacted in THF in the presence of t-BuOK  at ref lux according to
the procedure disclosed in Example 181 c) above. The title compound  is
isolated as disclosed in Example 181 c). MH': 452 (ES')
2-[3-(4-Methyl-piperazin-1 -yi)-isoquinolin-1 -yi]-acetamide, used as
starting material, may be  prepared as follows: a) (3-Chloro-isoquinolin-1
-yi)-acetic acid ethyl ester (13 g, 50 mmol) is dissolved in dioxane  (150
ml) under argon. To this solution BINAP (1.3 g, 2 mmol), palladium
(II)acetate (1.3 g, 4  mmol), N-methylpiperazine (11 ml, 0.1 mol) and
t.-BuONa (6.4 g, 55 mmol) is added (under  argon) and the reaction is kept
under reflux for 30 minutes. After cooling the reaction is  diluted with
methylene chloride (300 ml) and extracted with 0.5 N aqueous HCI (300 ml).
After filtration the aqueous phase is adjusted to pH 8.5 with solid sodium
bicarbonate and  extracted with methylene chloride (3x). The combined
organic phases are dried (Na2S04)  and concentrated. The resulting crude is
purified on silica gel using methylene chloride  (1100%) --> methylene
chloride/methanol (90/10) as eluent obtaining the product as a pale  yellow
solid. 


