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3-Tndolyl-4-Phenyl-1H-Pyrrole-2,5-Dione Derivatives as Inhibitors of
Glycogen Synthase Kinase-3Beta h to 15 20 



25 J 30 The present invention is directed to
3-indolyl-4-phenyl-1H-pyrrole-2,5 dione derivatives that inhibit glycogen
synthase kinase-3(3 (GSK-3(3) and are therefore useful in the treatment of
mammals having disease states mediated by it. The present invention is also
directed to medicaments containing these compounds, methods for preparing
them, and their use, in particular for the treatment of diseases
characterized by excess Th2 cytokines and/or an excess IgE production.
Glycogen synthase kinase (GSK) is a serine/threonine kinase for which two
isoforms, a and (3, have been identified. Glycogen synthase kinase -3[err]
{GSK3[err] was originally identified as a protein kinase which
phosphorylated and inactivated glycogen synthase, a key enzyme regulating
insulin-stimulated glycogen synthesis (see Embi et al., Eur J. Biochem.
107, 5l9-52,7, (1980); Rylatt et al., Eur: J. Biochem. 107, S29-537,
(1980); and Vandenheede et al., J. Biol. Chem 255, 11768-11774> (1980)).
Subsequently, it was discovered that GSK-3(3 is inhibited upon insulin
activation thereby allowing the activation of glycogen synthase. Therefore,
inhibition of GSK-3(3 stimulates insulin-dependent processes and is useful
in the treatment of type 2 diabetes which is characterized by decreased
sensitivity to insulin and an increase in blood glucose level. A number of
drugs such as 5-iodotubercidin, metformin, troglitazonem, have been used to
treat diabetes. These drugs however have limited application because
metformin can cause hypoglycemia, troglitazonem can cause severe
hepatoxicity and 5iodotubercidin, a GSK-3 inhibitor, inhibits other
serine/threonine and tyrosine kinases. Recently, it has been discovered
that GSK-3(3 plays a role in pathogenesis of Alzheimer's disease (see
Lovestone et aL, Current Biology, 4, 1077-86 (1994), BrownIees et al.,
Neuroreport, 8, 3251-3255 (1997), Takashima et al., PNAS 95, 9637-9641
(1998)) and Pei et al.) J NeuropatJiol. Exp., 56, 70-78 (1997)) and bipolar
disorder (see Chen et al., J. Neuroclaemistry, 72, 1327-1330 {1999)). It
has  



WO (l2/10158 PCT/EPO1/08293 7 also been discovered that GSK-3~i is involved
in blocking of early immune response gene activation via NF-AT and
regulation of apoptosis (see Beals et al., f Science, 275, 1930-33 (1997)
and Pap, M. et al. J. Biochem. 273, 19929-19932, 



(1998)). Recently, it has also been discovered that GSK-3(3 is required for
the NF 5 tcB mediated survival response in the TNF-a signalling pathway
involved in the proinflammatory response to infection (Hoeflich et.al.,
Nature, 406, 86-90 (2000)). Furthermore, GSK-3[3 is also known to regulate
the degradation of a protein ((3-catenin) which controls the activity of
TCF family of transcription factors (see., to Dale,T. C., Biochern. J. 329,
209-223 (1998); Clevers, H. & van de Wetering, M., Treads in Genetics 13,
485-489 (1997); Staal, F.J.T. et al., International Immunology 11, 3I7-323
(1999)). The activity of this pathway has been shown to regulate the
proliferation of colonic epithelial cells; and the biochemical data and
clinical genetics demonstrate that it regulates the development of colon
cancer. 15 



Accordingly, there is a need for compounds that would inhibit GSK-3~i and
thereby provide a means for combating diseases mediated by it. This
invention fulfills this and related needs. 2o The present invention is
directed to 3-indolyl-4-phenyl-1H-pyrrole-2,5 dione derivatives that
inhibit GSK-3~3 and are therefore useful in the treatment of mammals having
disease states mediated by it such as diabetes, Alzheimer's disease,
bipolar disorder, ischemia, traumatic brain injury, and immunodeficiency.
25 In addition, Applicants have discovered that inhibition of GSK-3~i
activity 



reduces the level of CD4+ T-helper 2 cells (Th2) which produce cytokines
such as IL-4, IL-5, II,-13, and promote IgE production and eosinophil
differentiation. This is an important discovery because it has been
established that Th2 specific cytokines play a key role in the pathogenesis
of diseases such as allergies and 3o asthma. Therefore, the compounds of
the present invention also provide a novel approach for the treatment of
allergies and asthma.   



WO U2/10158 3 PCT/EPO l /08293 Accordingly, in a first aspect, this
invention is directed to 3-indolyl-4 phenyl-1H-pyrrole-2,5-dione
derivatives represented by Formula (I): R2 Ra .J R~~~ N~ ~ 



R3 -I6 Rs R (I) wherein: R' and R2 independently represent hydrogen, alkyl,
halogen, haloalkyl, alkylthio, hydroxy, alkoxy., cyano, nitro, amino,
acylamino, monoalkylamino, or dialkylamino; R3 represents hydrogen, alkyl,
cycloalkyl, heteroalkyl, -CORD (wherein R' to is hydrogen or alkyl), or
phenyl optionally substituted with one or two substituents 



independently selected from the group consisting of hydrogen, alkyl,
haloalkyl, alkylthio, hydroxy, alkoxy, cyano, nitro, amino, acylamino,
monoalkylamino, and dialkylamino; R4 and RS independently represent
hydrogen, alkyl, halogen, haloalkyl, 15 alkylthio, hydroxy, alkoxy, cyano,
nitro, amino, acylamino, monoalkylamino, or dialkylamino; R6 is
heteroalkyl, heterocyclyl, heterocyclylalkyl, heteroalkylsubstituted
heterocyclyl, heteroalkylsubstituted cycloalkyl, heterosubstituted
cycloalkyl, -OR8 , -S(O)nR8 (wherein n is an integer from 0 to 2; and Rg is
heteroalkyl, heteroaralkyl, 2o heterocyclyl, or heterocyclylalkyl), -NR9R1
(wherein R9 is hydrogen or alkyl and 



Rl is heterosubstituted cycloalkyl, heteroalkyl, heteroaralkyl,
heterocyclyl, or heterocyclylalkyl), or -X-(alkylene)-Y-Z (wherein X is a
covalent bond, -O-, -NH-, or -S(O)nl- where nl is an integer from 0 to 2, Y
is -O-, NH-, or -S- and Z is heteroalkyl or SiRII(Riz)(Ri3) where RI1, Riz
and Ri3 are independently hydrogen 25 or alkyl.), or R6 together with R4
forms a methylenedioxy or ethylenedioxy group when they are adjacent to
each other; or   WO 02/101s8 



4 a pharmaceutically acceptable salt thereof. PCT/EPU 1 /08293 Also
preferred are compounds which will be referred to the following under (i)
which are compounds as defined above [these will be referred to in the
following under (A)], wherein: R3 represents hydrogen, alkyl, cycloalkyl,
-CORD (wherein R' is hydxogen or alkyl}, or phenyl optionally substituted
with one or two substituents independently selected from the group
consisting of hydrogen, alkyl, haloalkyl, 



alkylthio, hydroxy, alkoxy, cyano, nitro, amino, acylamino, monoalkylamino,
and 1o ~ dialkylamino, and R6 is heteroalkyl, heterocyclyl,
heterocyclylalkyl, heteroalkylsubstituted heterocyclyl,
heteroalkylsubstituted cycloalkyl, heterosubstituted cycloalkyl, -OR$ ,
-S(O)nR$ (wherein n is an integer from 0 to 2; and R$ is heteroalkyl,
heteroaralkyl, heterocyclyl, or heterocyclylalkyl), -NR9R' (wherein R9 is
hydrogen or alkyl and R' is heteroalkyl, heteroaralkyl, heterocyclyl, 15 or
heterocyclylalkyl), or ~X-(alkylene)-Y-heteroalkyl (Wherein X is a covalent
bond, -O-, NH-, or -S(O)nl- where nl is an integer from 0 to 2, and Y is
-O-,  NH-, or-S-), or R6 together with R4 forms a methylenedioxy or
ethylenedioxy group when they are adjacent to each other. 



2o Furthermore preferred compounds axe: (ii) The compound of (i), wherein
R3 is alkyl. (iii) The compound of (ii), wherein R3 is methyl. (iv) The
compound of (i), wherein R6 is at the 3-position of the phenyl ring and is
heteroalkyl, heterocyclylalkyl, -ORg (wherein Rg is heteroalkyl or 25
heterocyclylalkyl), -NHR1 (wherein R' is heteroalkyl, heterocyclyl, or
heterocyclylalkyl), or -X-(alkylene)-Y-heteroalkyl (wherein X is a covalent
bond, O- or -NH- and Y is -O- or -NH). (v) The compound of (iv), wherein R6
is (RS), (R) or (S) 2,3dihydroxypropyloxy, 3-hydroxypropyloxy,
2-aminoethyloxy, 3-aminopropyloxy, 30 2-morpholin.-4-ylethyloxy, or (RS),
{R) or (S) 2,2-dimethyl-1,3-dioxolan-~ ylmethyloxy.  



WO 02/1U168 5 PCT/EP01108293 (vi) The compound of (iv), wherein R6 is (RS),
(R) or (S) 2,3-dihydroxypropylamino, 2-hydroxyethylamino,
3-hydroxypropylamino, (RS), (R) or (S)
2,2dimethyl-1,3-dioxolan-4-ylmethylamino,
2-hydroxy-1-hydroxymethylethylamino, 3-hydroxybutylamino, or
tetrahydropyran-4-ylamino. , (vii) The compound of (i), wherein Rl and R2
are hydrogen; R4 and RS are at the 2 and the 6 positions of the phenyl ring
and are independently of each other hydrogen or halogen; and Rs is at the
3-position of the phenyl ring. (viii) The compound of (vii), wherein R3 is
hydrogen or alkyl, R6 is -OR$ (wherein R$ is heteroalkyl or
heterocyclylalkyl), -NHR~ (wherein R1 is 



10 ~ ' heteroalkyl, heterocyclyl, or heterocyclylalkyl), or
-X-(alkylene)-Y-heteroalkyl (wherein X is a covalent bond, -O- or -NH- and
Y is -O- or-NIA. (ix) The compound of (viii), wherein R3 is methyl and R4
and RS axe independently of each other hydrogen, chloro, or fluoro. (x) The
compound of (ix), wherein R4 and RS are hydrogen. 15 (xi) ,The compound of
(x), wherein R6 is (RS), (R) ox (S) 2,3-dihydroxy propyloxy,
3-hydroxypropyloxy, 2-anunoethyloxy, 3-aminopropyloxy, 2
morpholin-4-ylethyloxy, or (RS), (R) or (S) 2,2-dimethyl-1,3-dioxolan-4 



ylmethyloxy. (xii) The compound of (x), wherein R6 is (RS), (R) or (S)
2,3-dihydroxy 2o propylamino, 2-hydroxyethylamino, 3-hydroxypropylamino,
(RS), (R) or (S) 2,2 dimethyl-1,3-dioxolan-4-ylmethylamino,
2-hydroxy-1-hydroxymethylethylamino, 3-hydroxybutylamino, or
tetrahydropyran-4-ylamino. (xiii) The compound of (i), wherein Rl is at the
5-position of the indole ring and is halogen; R2 is hydrogen; R4 and RS are
at the 2 and the 6 positions of the phenyl 25 ring and are independently of
each other hydrogen or halogen; and R6 is at the 3 position of the phenyl
ring. (xiv) The compound of (xiii), wherein R3 is hydrogen or alkyl, R6 is
-OR8 (wherein R8 is heteroalkyl or heterocyclylalkyl), -NHRI (wherein R1 is
heteroalkyl, heterocyclyl, or heterocyclylalkyl), or
-X-(alkylene)-Y-heteroalkyl 



30 (wherein X is a covalent bond, -O- or -NH- and Y is -O- or -NH). (xv)
The compound of (xiv), wherein Rl is chloro or fluoro; R3 is methyl; and R4
and RS are independently of each other hydrogen, chloro, or fluoxo.   WO
02/10158 6 PCT/E P01 /08293 (xvi) The compound of (xv),"wherein R6 is (RS),
(R) or (S) 2,3-dihydroxypropyloxy, 3-hydroxypropyloxy, 2-aminoethyloxy,
3-aminopropyloxy, 2morpholin-4-ylethyloxy, or (RS), (R) or (S)
2,2-dimethyl-1,3-dioxolan-4ylmethyloxy. 



(xvii) The compound of (xv)) wherein R6 is (RS), (R) ~or (S)
2,3-dihydroxypropylamino, 2-hydroxyethylamino, 3-hydroxypropylamino, (RS),
(R) or (S) 2,2dimethyl-1,3-dioxolan-4-ylmethylanuno,
2-hydroxy-I-hydroxymethylethylamino, 3-hydroxybutylamino, or
tetrahydropyran-4-ylamino. (xviii) The compound of (A) or (i) wherein R6 is
at the 2, 3 or 4-position of the to ~ phenyl ring. (xix) The compound of
any one of (A) (i) and (xviii) wherein R6 is at the 3 position of the
phenyl ring. (xx) The compound of any one of (A), (i), (xviii) and (xix)
wherein R6 is heteroalkyl, heterocyclylalkyl, -OR8 (wherein R$ is
heteroalkyl or 15 heterocyclylalkyl), -NHRI (wherein Rl is heteroalkyl,
heterosubstituted cycloalkyl, heterocyclyl, or heterocyclylalkyl), or
-X-(alkylene)-Y-heteroalkyl 



(wherein X is a covalent bond, -O- or -NH- and Y is -O- or -NIT). (xxi) The
compound of any one of (A), (i) and (xviii) to (xx) wherein R4 and RS are
at the 2 and the 6 positions of the phenyl ring and are independently of
each 20 other hydrogen or halogen. (xxii) The compound of any one of (A),
(i) and (xviii) to (xxi) wherein R' and R2 are hydrogen. (xxiii) The
compound of any one of (A), (i) and (xviii) to (xxi) wherein R' is at the
5-position of the indole ring and is halogen and R2 is hydrogen. 25 (xxiv)
The compound of any one of (A) and (i), (xviii) to (xxiii) wherein R3 is
hydrogen or alkyl) R6 is -OR8 (wherein R$ is heteroalkyl or
heterocyclylalkyl), NHRI (wherein Rl is heteroalkyl, heterosubstituted
cycloalkyl, heterocyclyl, or heterocyclylalkyl), or
-X-(alkylene)-Y-heteroalkyl (wherein X is a covalent bond,  



O- or -NH- and Y is -O- or -NH). 30 (xxv) The compound of any one of (A),
(i) and (xviii) to (xxiv) wherein R3 is hydrogen or alkyl, R6 is -OR8
(wherein Rs is heteroalkyl or heterocyclylalkyl), NHRI (wherein Rl is
heteroalkyl, heterocyclyl, or heterocyclylalkyl), or -X   WO 02/101a8
PCT/EPO1/08293 7 (alkylene)-Y-heteroalkyl (wheiein X is a covalent bond,
-O- or -NH- and Y is -O or -NH). (xxvi) The compound of any one of (A), (i)
and (xviii) to (xxv) wherein R3 is 



alkyl. , . (xxvii) The compound of any one of (A), (i) and (xviii) to
(xxvi} wherein R3 is methyl. (xxviii)The compound of any one of (A), (i)
and {xviii) to (xxvii) wherein R4 and RS are independently of each other
hydrogen, chloro, or fluoro. (xxix) The compound of any one of (A), (i) and
(xviii) to (xxviii) wherein R4 and 1o ~ ~ R$ are hydrogen. (xxx) The
compound of any one of (A), (i) and (xviii) to (xxix) wherein R6 is (RS),
(R) or (S) 2,3-dihydroxypropylloxy, 3-hydroxypropyloxy, 2-aminoethyloxy,
3-arninopropyloxy, 2-morpholin-4-ylethyloxy, or (RS), (R) or (S)
2,2-dimethyl-1,3 



dioxolan-4-ylmethyloxy. 15 (xxxi) , The compound of any one of (A), (i) and
(xviii) to (xxix) wherein R6 is (RS), (R) or (S) 2,3-dihydroxypropylamino,
2-hydroxyethylamino, 3hydroxypropylamino, (RS), (R) or (S)
2,2-dimethyl-1,3-dioxolan-4-ylmethylamino,
2-hydroxy-1-hydroxymethylethylamino, 3-hydroxybutylamino, or
tetrahydropyran4-ylamino. 20 The compounds of the present invention exhibit
surprisingly effective activity against GSK-3~3. It is contemplated that
the improved activity is due to their enhanced bioavailability and
increased metabolic stability. 25 In a second aspect, this invention is
directed to a medicament comprising a therapeutically effective amount of a
compound of formula (I) and a pharmaceutically acceptable excipient. In
particular, the aforementioned medicament is useful for the treatment of
GSK-3(3 mediated diseases selected from Alzheimer's disease, obesity,
diabetes, atherosclerotic cardiovascular disease, 



30 polycystic ovary syndrome, syndrome X, ischemia, traumatic brain injury,
bipolar disorder, immunodeficiency, cancer, allergy, and asthma in a
mammal, and especially useful for the treatment of asthma.   WO (12/1111s8
PCT/EPO1/08293 8 In a third aspect, this inf~ention provides processes for
preparing compounds of Formula I. 



In a fourth aspect, this invention is directed to the use of a compound of
formula I for the manufacture of medicaments comprising one or more
compounds of formula I for the treatment of GSK-3(3 mediated diseases
selected from Alzheimer's disease, obesity, diabetes, atherosclerotic
cardiovascular disease, polycystic ovary syndrome, syndrome X, ischemia,
traumatic brain injury, bipolar disorder, immunodeficiency, cancer,
allergy, and asthma in a mammal, especially, to ~ ~ asthma. In a fifth
aspect, this invention is directed to the use of an inhibitor of GSK 3(3
for the treatment of a disease characterized by an excess of CD4+ Th2
cytokines, such as asthma, allergy or allergic rhinitis, especi ally
asthma. 15 In a sixth aspect, this invention is directed to the use of an
inhibitor of GSK 



3(3 for the treatment of a disease characterized by an excess IgE
production such as asthma, allergy or allergic rhinitis, especially asthma.
2o Figure 1 shows the correlation between GSK inhibition by compounds of
theinvention and ~3-catenin levels in Jurkat T-cells. Figure 2A shows
expression of TCF7 transcripts in mRNA from the B10.D2 cells relative to
that in BaIh/C T-cells. Figure 2B shows the induction of TCF-7 by
interferon-gamma. 25 



Unless otherwise stated, the following terms used in the specification and
claims have the meanings given below: "Alkyl" means a linear saturated
monovalent hydrocarbon radical of one to 30 six carbon atoms or a branched
saturated monovalent hydrocarbon radical of three to six carbon atoms,
e.g., methyl, ethyl, propyl, 2-propyl, n-butyl, iso-butyl, ter2 butyl,
pentyl, and the like.   



WO U2/tUlSB 9 PCT/EPU 1 /U8293 "Alkylene" means a linear saturated divalent
hydrocarbon radical of one to six carbon atoms or a branched saturated
divalent hydrocarbon radical of three to six carbon atoms, e. g.,
methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene,
butylene, pentylene, and the like. "Alkoxy " means a radical -OR where R is
an. alkyl as defined above e.g., 



methoxy, ethoxy, propoxy, butoxy and the like. "Alkylthio " means a radical
-SR where R is an alkyl as defined above e.g., 10 ~ ~ methylthio,
ethylthio, propylthio, butylthio, and the like. "Acyl" means a radical
-C(O)R, where R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or
phenylalkyl wherein alkyl, cycloalkyl, cycloalkylalkyl, and phenylalkyl are
as defined herein. Representative examples include, but are 15 not limited
to formyl, acetyl, cylcohexylcarbonyl, cyclohexylmethylearbonyl, benzoyl,
benzylcarbonyl, and the like. "Acylamino" means a radical -NR'C(O)R, where
R' is hydrogen or alkyl, 



and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or
phenylalkyl 2o wherein alkyl, cycloalkyl, cycloalkylalkyl, and phenylalkyl
are as defined herein. Representative examples include, but are not limited
to fornzylamino, acetylamino, cylcohexylcarbonylamino,
cyclohexylmethyl-carbonylamino, benzoylanvno, benzylcarbonylamino, and the
like. 25 "Cycloalkyl" refers to a saturated monovalent cyclic hydrocarbon
radical of three to seven ring carbons e.g., cyclopropyl, cyclobutyl,
cyclohexyl, 4 methylcyclohexyl, and the like. 



"Cyeloalkylalkyl" means a radical -RaRb where Ra is an alkylene group as 3o
defined herein and Rb is a cycloalkyl group as defined herein, e.g.,
cyclohexylmethyl, and the like.   WO 02/101a8 PCT/EPO t /08293 10 



"Dialkylamino" .means a radical -NRR' where R and R' independently
represent an alkyl, cycloalkyl, or cycloalkylalkyl group as defined herein.
Representative examples include, but are not limited to dimethylamino,
methylethylamino, di(1-methylethyl)amino, (cyclohexyl)(methyl)amino,
(cyclohexyl)(ethyl)amino, (cyclohexyl)(propyl)amino,
(cyclohexylmethyl)(methyl)amino, (cyclohexylmethyl)(ethyl)amino, and the
like. "Halogen" means fluoro, chloro, bromo, or iodo, preferably fluoro or
chloro. 10 "Haloalkyl" means alkyl substituted with one or more same or
different halogen atoms, e.g., -CH~CI) -CF3, -CHaCF3, -CH2CC13, and the
like. "Heteroalkyl" means an alkyl radical as defined herein wherein one,
two or 



15 three hydrogen atoms have been replaced with a substituent independently
selected from the group consisting of -ORa, -NRbR, and -S(O)nRa (where n is
an integer from 0 to 2), with the understanding that the point of
attachment of the heteroalkyl radical is through a carbon atom, wherein Ra
is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylaikyl; Rb and R` are
independently of each other hydrogen, acyl, alkyl, 20 cycloalkyl, or
cycloalkylalkyl; and when n is 0, Rd is hydrogen, alkyl, cycloalkyl, or
cycloalkylalkyl, and when n is 1 or 2, Rd is alkyl, cycloalkyl,
cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, 2-hydroxyethyl,
3-hydroxypropyl, 3-hydroxy-1 methylpropyl, 2-hydroxy-1-hydroxymethylethyl,
2,3-dihydroxypropyl, 1 25 hydroxymethylethyl, 3-hydroxybutyl,
2,3-dihydroxybutyl, 2-hydroxy-1 



methylpropyl, 2-aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl, amino
sulfonylmethyl, aminosulfonylethyl, aminosulfonylpropyl, methylamino
sulfonylmethyl, methylaminosulfonylethyl, methylaminosulfonylpropyl, and
the like. 30 "Hydroxyalkyl" means an alkyl radical as defined herein,
substituted with one or more, preferably one, two or three hydroxy groups,
provided that the same   



WO 02/101sR PCT/EPO1/08293 11 carbon atom does not carry more than one
hydroxy group. Representative examples include, but are not limited to,
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl,
1-(hydroxymethyl)-2-methylpropyl) 2-hydroxybutyl, 3-hydroxybutyl,
4-hydroxybutyl, 2,3-dihydroxypropyl, 2-hydroxy-1hydroxymethylethyl,
2,3-dihydroxybutyl, 3,4-dihydroxybutyl and
2-(hydroxymethyl)-3-hydroxypropyl, preferably 2-hydroxyethyl,
2,3-dihydroxypropyl and 1-(hydroxymethyl)-2-hydroxyethyl. Accordingly, as
used herein, the term "hydroxyalkyl" is used to define a subset of
heteroalkyl groups. to ~ ~ "Heterosubstituted cycloalkyl" means a
cycloalkyl radical as defined herein wherein one, two or three hydrogen
atoms in the cycloalkyl radical have been replaced with a substituent
independently selected from the group consisting of hydroxy, alkoxy, amino,
acylamino, monoalkylamino, dialkylamino, or -S(O)nR (where n is an integer
from 0 to 2) such that when n is 0, R is hydrogen, alkyl, 15 cycloalkyl, or
cycloalkylalkyl, and when n is 1 or 2, R is alkyl, cycloalkyl,
cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, 2-, 3-, or
4hydroxycyclohexyl, 2-, 3-, or 4-aminocyclohexyl, 2-, 3-, or
4-sulfonamidocyclohexyl, and the like, preferably 4-hydroxycyclohexyl,
2-aminocyclohexyl, 42o sulfonamidocyclohexyl. "Heteroalkylsubsituted
cycloalkyl" means a cycloalkyl radical as defined herein wherein one, two
or three hydrogen atoms in the cycloalkyl radical have been replaced with a
heteroalkyl group as defined herein with the understanding 25 that the
heteroalkyl radical is attached to the cycloalkyl radical via a
carbon-carbon bond. . Representative examples include, but are not limited
to, 1-hydroxymethylcyclopentyl, 2-hydroxymethylcyclohexyl, and the like.
"Heteroaryl" means a monovalent monocyclic or bicyclic radical of 5 to 12 



3o ring atoms having at least one aromatic ring containing one, two, or
three ring heteroatoms selected from N, O, or S, the remaining ring atoms
being C, with the understanding that the attachment point of the heteroaryl
radical will be on an   WO 02/10158 PCT/EPO1/08293 12 aromatic ring. The
hetexoaryl hng is optionally substituted independently with one or more
substituents, preferably one or two substituents, selected from alkyl)
haloalkyl, heteroalkyl, hydroxy, alkoxy, halogen, nitro, cyano, More
specifically the term heteroaryl includes, but is not limited to, pyridyl,
furanyl, thienyl, thiazolyl, isothiazolyl, triazolyl, imidazolyl,
isoxazolyl; pyrrolyl) pyrazolyl, 1 pyrimidinyl, benzofuranyl,
tetrahydrobenzofuranyl, isobenzofuranyl, benzothiazolyl,
benzoisotlaiazolyl, benzotriazolyl, indolyl, isoindolyl, benzoxazolyl,
quinolyl, tetrahydroquinolinyl, isoquinolyl, benzimidazolyl, benzisoxazolyl
or benzothienyl, and the derivatives thereof. io "Heteroaralkyl" means a
radical -RaRb where Ra is an alkylene group as defined herein arid Rb is a
heteroaryl group as defined herein, e.g., pyridin-3ylmethyl,
imidazolylmethyl, imidazolylethyl, pyridinylethyl,
3-(benzofuran-2yl)propyl, and the like: 



i5 "Heterocyclyl" means a saturated cyclic radical of 5 to 8 ring atoms in
which one or two ring atoms are heteroatoms selected from NR (where R is
independently hydrogen, alkyl) or heteroalkyl), O, or S(O)n (where n is an
integer from 0 to 2), the remaining ring atoms being C, where one or two C
atoms may 20 optionally be replaced by a carbonyl group. The heterocyclyl
ring may be optionally substituted independently with one, two, or three
substituents selected from alkyl, haloalkyl, heteroalkyl, halogen, nitro,
cyano, hydroxy, alkoxy, amino, monoalkylamino, dialkylamino, -COR (where R
is alkyl). More specifically the term heterocyclyl includes, but is not
limited to, tetrahydropyranyl, 2,2-dimethyl 25 1,3-dioxolane,
2,2-dimethyl-1,3-dioxane-5-yl, piperidino, N-methylpiperidin-3-yl,
piperazino, N-methylpyrrolidin-3-yl, 3-pyrrolidino, morpholin-4-yl,
morpholino) thiomorpholino, thiomorpholino-1-oxide,
thiomorpholino-1,1-dioxide, pyrrolinyl, imidazolinyl,, and the derivatives
thereof. 30 "Heteroalkylsubsituted heterocyclyl" means a heterocyclyl
radical as defined herein wherein one, two or three hydrogen atoms in the
heterocyclyl radical have been replaced with a heteroalkyl group with the
understanding that the   



WO 02/10158 PCTlEPOll08293 13 heteroalkyl radical is attached io the
heterocyclyl radical via a carbon-carbon bond. Representative examples
include, but are not limited to, 4-hydroxymethylpiperidin 1-yl,
4-hydroxymethylpiperazin-1-yl, 4-hydroxyethylpiperidin-1-yl, 4
hydroxyethylpiperazin-1-yl, and the like. "Heterocyclylalkyl" means a
radical -RaRb where Ra is an alkylene group as defined herein and Rb is a
heterocyclyl group as defined herein, e.g., tetrahydropyran-2-ylmethyl,
4-methylpiperazin-1-ylethyl, 3-piperidinylmethyl, 



2,2-dimethyl-I,3-dioxoxolan-d-ylmethyl, benzyl, cycIohexyImethyl,
2-morpholin 10 4-ylethyl, and the like. "Monoalkylamino" means a radical
-NHR where R is an alkyl, cycloalkyl, or cycloalkylalkyl group as defined
above, e.g., methylamino, (1-methylethyl)amino, cyclohexylamino,
cyclohexylmethylamino, 15 cyclohexylethylamino, 2-morpholin-4-ylethyl and
the like. "Optional" or "optionally" means that the subsequently described
event or circumstance may but need not occur, and that the description
includes instances 



where the event or circumstance occurs and instances in which it does not.
For 20 example, "heterocyclo group optionally mono- or di- substituted with
an alkyl group" means that the alkyl may hut need not be present, arid the
description includes situations where the heterocyclo group is mono- or
disubstituted with an alkyl group and situations where the heterocyclo
group is not substituted with the alkyl group. 25 "Phenylalkyl" means a
radical -RaRb where Ra is an alkylene group and Rb is a phenyl group as
defined herein, e.g., benzyl and the like. "Hydroxy or amino protecting
group" refers to those organic groups 30 intended to protect oxygen and
nitrogen atoms against undesirable reactions during 



synthetic procedures . Suitable oxygen and nitrogen protecting groups are
well known in the art e.g., trimethylsilyl, dimethyl-tent-butylsilyl,
benzyl, benzyloxy   WO 02/101S8 14 PCT/EPII l/08293 carbonyl (CBZ),
tert-butoxyc~rbonyl (Boc), trifluoroacetyl, 2-trimethylsilylethanesulfonyl
(SES), and the like. Others can be found in the book by T. W. Greene and G.
M. Wuts, Protecting Groups in Organic Sy~ztlaesis, Second Edition, Wiley,
New York, 199I, and references cited therein.. 5 



Compounds that have the same molecular formula but differ in the nature or
sequence of bonding of their atoms or the arrangement of their atoms in
space are termed "isomers". Isomers that differ in the arrangement of their
atoms in space are termed "stereoisomers". Stereoisomers that are not
mirror images of one to ~ ' another are termed "diastereomers" and those
that are non-superimposable mirror images of each other are termed
"enantiomers". When a compound has an asymmetric center, for example, it is
bonded to four different groups, a pair of enantiomers is possible. An
enantiomer can be characterized by the absolute configuration of its
asymmetric center and is described by the R- and S-sequencing 15 rules Qf
Cahn and Prelog, or by the manner in which the molecule rotates the paane
of polarized light and designated as dextrorotatory or levorotatory (i.e.,
as (+) or (-)-isomers respectively). A chiral compound can exist as either
individual enantiomer or as a mixture thereof. A mixture containing equal
proportions of the enantiomers is called a "racemic mixture". 



20 The compounds of this invention may possess one or more asymmetric
centers; such compounds can therefore be produced as individual (R)- or
(S)stereoisomers or as mixtures thereof. For example, if the R6 substituent
in a compound of formula (I) is 2-hydroxyethyl, then the carbon to which
the hydroxy 25 group is attached is an asymmetric center and therefore the
compound of Formula (>7 can exist as an (R)- or (S)-stereoisomer. Unless
indicated otherwise, the description or naming of a particular compound in
the specification and claims is intended to include both individual
enantiomers and mixtures, racemic or otherwise, thereof. The methods for
the determination of stereochemistry and the 30 separation of stereoisomers
are well-known in the art (see discussion in Chapter 4 of "Advanced Organic
Chemistry", 4th edition J. March, John Wiley and Sons, 



New York, 1992).   WO U2/1U1~8 15 PCT/EP111/U8293 A "pharmaceutically
acceptable excipient" means an excipient that is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes an excipient that is
acceptable for veterinary use as well as human pharmaceutical use. A
"pharmaceutically acceptable excipient" as used in the specification and
claims includes both one and more than one such excipient. 



A "pharmaceutically acceptable salt" of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological
10 ~ ~ activity of the parent compound. Such salts include: (1) acid
addition salts, formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the
like; or formed with organic acids such as acetic acid, propionic acid,
hexanoic acid, 15 cyclopentanepropionic acid, glycolic acid, pyruvic acid,
lactic acid, malonic acid, succinic acid, malic acid, malefic acid, fumaric
acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic
acid, cinnaznic acid, mandelic acid, methanesulfonic acid, ethanesulfonic
acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 



2o 2-napthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid,
3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid,
lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynapthoic acid,
salicylic acid, stearic acid, muconic acid, and the like; or (2) salts
formed when an acidic proton present in the parent compound 25 either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion,
or an aluminum ion; or coordinates with an organic base such as
ethanolamine, diethanolamine, triethanolamine, tromethamine,
N-methylglucamine, and the like. 



A compound of Formula (I) may act as a pro-drug. Prodrug means any 3o
compound which releases an active parent drug according to Formula (I) in
vivo when such prodrug is administered to a mammalian subject. Prodrugs of
a compound of Formula (I) are prepared by modifying functional groups
present in   WO U2/1O1S8 PCT/EPO1/U8293 16 the compound of Formula (I) i'n
such a way that the modifications may be cleaved 



iii vivo to release the parent compound. Prodrugs include compounds of
Formula (I) wherein a hydroxy, amino, or sulfhydryl group in compound (I)
is bonded to any group that may be cleaved in vivo to regenerate the free
hydroxyl, amino, or 5 sulfhydryl group, respectively. Examples of prodrugs
include, but are not limited to esters (e.g., acetate, formate; and
benzoate derivatives), carbamates (e.g., N,N-dimethylamino-carbonyl) of
hydroxy functional groups in compounds of Formula (I), and the like. to ~
"Treating" or "treatment" of a disease includes: (1) preventing the
disease, i.e. causing the clinical symptoms of the disease not to develop
in a mammal that may be exposed to or predisposed to the disease but does
not yet experience ox, display symptoms of the disease, 2) inhibiting the
disease, i.e., arresting or reducing the development of the 15 disease or
its clinical symptoms, or 



(3) relieving the disease, i.e., causing regression of the disease or its
clinical symptoms. A "therapeutically effective amount" means the amount of
a compound that, 2o when administered to a mammal for treating a disease,
is sufficient to effect such . treatment for the disease. The
"therapeutically effective amount" will vary depending on the compound, the
disease and its severity and the age, weight, etc., of the mammal to be
treated. 25 The naming and numbering of the compounds of this invention is
illustrated R below.  



WO 02/101S8 17 PCT/EP01 /08293 The nomenclature used in this application is
generally based on the I(JPAC recommendations. Since strict adherence to
these recommendations would result in the names changing substantially when
only a single substituent is changes, 



5 compounds have been named in a form that maintains consistency of
nomenclature for the basic structure of the molecule. For example, a
compound of Formula (I) where R', R`', Ra and RS are hydrogen, R3 is
methyl, R6 is 2-hydroxyethylamino and is meta to the carbon attaching the
phenyl ring to the pyrrole-2,5-dione ring is named
3-(1-methylindolyl)-4-[3-(2 to ~
hydroxyethylaminophenyl)-IH-pyrrole-2,5-dione. a compound of Formula (I)
where R', R2, R4 and RS are hydrogen, R3 is methyl, R6 is
2-hydroxyethylamino and is para to the carbon attaching the phenyl ring to
the pyrrole-2,5-dione ring is nar.~ed 3-(1-methylindolyl)-4-[4-(2
hydroxyethylaminophenyl)-1H-pyrrole-2,5-dione. 



15 Representative compounds of this invention are as follows I. Compounds
of Formula (I) where Rl, R2, R`~ and RS = hydrogen, R3 = methyl, and R6 is
as defined below are: Rs CH3 20 RM. pt CMass Spec.ExampleCpd.
#I-12,3-dihydroxypropyloxy245-247.I392
M+1I-22,2-dimethyl-1,3-220.8-221.2432 M+2dioxolan-4-ylmethyloxy  



WO 02/10158 is PCT/EP01 /08293 II. Compounds of Formula {I) where Rl, RZ,
R4 and RS = hydrogen, R3 = methyl, and R6 is as defined below are: Cpd.
#RM. pt CMass Spec.ExampleII-12-aminoethyloxy`*'182.4-187362
M+6II-23-aminopropyloxy`*' ,375
M+5II-32(R),3-dihydroxypropyloxyI77.7-178392 M+2II-4
,.2-morpholin-4-ylethyloxy197.7-199431
M+3II-52(S),3-dihydroxy-propyloxy176.9-178.I392
M''~2II-6(R)-2,2-dimethyl-1,3- dioxolan-4-ylmethyloxy432
M+1II-7(S)-2,2-dimethyl-1,3- 



dioxolan-4-ylmethyloxy186.8-187.4432 M+1II-8(RS)-2,2-dimethyl-1,3-
dioxolan-4-yl-methylamino431 M+7II-92,3-dihydroxy-propylamino160-163.592
(M+I~+7II-102,2-dimethyl-1,3-dioxan-5- ylarnino201-203431
M+9II-11(RS)-2-hydroxy-1- hydroxymethylethylanuno97.5-101391
M+10II-12(RS)-3-hydroxybutylamino389 M+14II-13(RS)-2-hydroxy-1-
methylpropylamino389 M+15II-13Atetrahydropyran-4-ylanuno401
M+8II-14imidazol-2-ylmethylamino397 M+11    



WO 02/101s8 19 PCT/EPII l/08293 Cpd. #R "M. pt CMass
Spec.ExampleII-15morpholin-4-yh*~20S.3-212.6388
M+4II-163-(tert-butyl-dimethylsilyl- oxy)propylamino58-6590
(M+H)*12II-172-(tent-butyl-diphenylsilyl- oxy)ethylamino00
(M+H)*12II-183-hydroxypropylamino~*'180-19276
(M+H)*13II-192-hydroxyethylamino~*'170.3-170.662
(M+H)*13If-203-hydroxypropyloxy150.2-152.677
(M+H)*13II-213-(tent-butyl-dimethylsilyI- oxy)propyloxyl51.2-151.791
(M+H)*6II-22(RS)-1-hydroxymethylethyl- anuno203.1-205.876
(M+H)*15II-233-hydroxy-1- 



methylpropylamino389 M*14II-24(RS)-bis(2,3-dihydroxy- propyl)amino66
(M+H)*7II-25pyrrolidin-1-yl372 M+4II-26(S)-2,3- dihydroxypropylamino92
(M+H)*7II-272(R),3-dihydroxy- propylamino~*~92
(M+H)*7II-284-hydroxycyclohexylamino415
M*8TI-294-hydroxypiperidin-1-yl136.0-141.002
(M+H)*23II-30(R)-2,2-dimethyl-1,3- dioxolan-4-yl-methylsulfanyl448
M+18II-31(R)-2,3- dihydroxypropylsulfanyl408 M+21II-32(R)-2,2-dimethyl-1,3-
dioxolan-4-yl-methylsulfinyI65 (M+H)*19  



WO 02/10158 20 PCT/EP01 /08293 Cpd. #.R M. pt CMass
Spec.ExampleII-33(R)-2,3-25
(M+H)+21dihydroxypropylsulfinylII-34(R)-2,2-dimethyl-1,3-81
(M+H)+20dioxolan-4-yl-methylsulfonylII-35(R)-2,3-s11
(M+H)+21dihydroxypropylsulfonyl ~*~ means hydrochloride la. Compounds of
Formula (I) where R2, R4 and RS = hydrogen, R1, R3 and R6 are as defined
below are: 



R1 Cpd. #RlR3R6M. pt
CMassExampleSpec.III-1chloromethyl(RSV-2,3-224.5-225.742616dihydroxypropyla
mino(M+H)+III-2fluoromethyl3-aminopropyloxy~*~223:?-22S.041017(M+H)+III-3HH
2-morpholin-4-yl-ethyloxy4173(M+H)+III-4chloromethyl(R)-2,3-dihydroxypropyl
oxy42724(M+~+ITI-5fluoromethyl(R)-2,3-dihydroxypropyloxy41124(M+~+III-6fluo
ro3-hydroxy-(RSV-2,3-dihydroxy-45Q22propylpropylamino(M+H)+III-7methoxymeth
yl2,3-dihydroxy-propylammo42125III-8methylmethyl2,3-dihydroxy-propylamino40
525    WO 02/101s8 21 PCT/EPO 1 /08293 



Cpd. #RiR3 ." R~M. pt CMass
Spec.ExampleTII-9isopropoxymethyl2,3-dihydroxy-propylamino44926 ~"~ means
hydrochloride TV. Compounds of Formula (I) where R1, R2, R4 and RS =
hydrogen, R3 = methyl, and R6 is as defined below are: Cpd. #Rm. pt
CMassExampleSpec.IV-1{R)-2,2-dimethyl-1,3-432
M+1dioxolan-4-yl-methyloxyIV-2(RS)-2,3-dihydroxy-212-213.57propylaminoN-3(R
S)-2,2-dimethyl-1,3-85-87.87dioxolan-4-yI-methylaminoN-43-hydroxybutylanuno
58-61.5389
M+13IV-S(RS)-1-methyl-2-37515hydroxyethylaminoIV-62(R),3-dihydroxypropyloxy
220.3-222.7392 M+1 V. Additional compounds of Formula (I) where only one of
R4-R6 is hydrogen 10 are: 3-(1-methyl-indol-3-yl)-4-{
3-((R)-2,3-dihydroxy-propoxyI)-2-methylphenyl }-1Hpyrrole-2,5-dione
(Example 27);  



WO 02/111158 PCT/EP(I1/08293 22 3-(1-methyl-indol-3-yl)-4-{
3-('(R)-2,3-dihydroxy-pxopoxyl)-2-nitrophenyl}-1H pyrrole-2,5-dione
(Example 28); and
3-(1-methylindol-3-yl)-4-[5-((R)-2,3-dihydroxypropoxy)-2-nitrophenyl]-1H
pyrrole-2,5-dione (Example 28). While the broadest definition of this
invention is set forth in the Summary 



of the Invention, certain compounds of Formula (I) are preferred. (A) A
preferred group of compounds is that wherein R3 is alkyl, preferably to
methyl or ethyl, more preferably methyl. Within this group a more preferred
group of compounds is that wherein R6 is at the 3- or 5-position of the
phenyl ring, preferably R6 is at the 3- position of the phenyl ring. 15
Within this group a more preferred group of compounds is that wherein R6 is
heteroalkyl. 



Another more preferred group of compounds is that wherein R6 is 2o
heterocycIylalkyl. Yet another more preferred group of compounds is that
wherein R6 is -OR8 (wherein R8 is heteroalkyl or heterocyclylalkyl),
preferably (RS), (R) or (S)-2,3 dihydroxypropyloxy, 3-hydroxypropyloxy,
2-aminoethyloxy, 3-aminopropyloxy, 25 2-morpholin-4-ylethyloxy, or (R) or
(S)-2,2-dimethyl-1,3-dioxolan-4-ylmethyloxy, more preferably (RS), (R) or
(S)-2,3-dihydroxypropyloxy. Yet another more preferred group of compounds
is that wherein R6 is hlHR1 (wherein R1 is heteroalkyl, heterocyclyl, or
heterocyclylalkyl), preferably 



3o (RS), (R) or (S)-2,3-dihydroxypropylamino, 2-hydroxyethylamino, 3
hydroxypropylamino, (RS), (R) or
(,S~-2,2-dimethyl-1,3-dioxolan-4-ylmethylamino,
2,2-dimethyl-1,3-dioxan-5-ylamino, 2-hydroxy-l.-hydroxymethylethylamino, 3
WO 02/10158 PCT/EP01/08293 23 hydroxybutylamino, imidazol=2-ylmethylamino,
or tetrahydropyran-4-ylamino, more preferably (RS), (R) or
(S)-2,3-dihydroxypropylanuno, (RS), (R) or (S)-2,2 



dimethyl-1,3-dioxolan-4-ylmethylamino, 3-hydroxybutylamino, or 2-hydroxy-1
hydroxymethyl-ethylamino. Yet another more preferred group of compounds is
that wherein R6 is heterocyclyl or -X-(alkylene)-Y-heteroalkyl (wherein X
is a covalent bond, -O- or -NH- and Y is -O- or -NH-), preferably
heterocyclyl, more preferably morpholin 4-yl or pyrrolidin-1-yl. to Yet
another more preferred group of compounds is that wherein R6 is S(O)nR8
(wherein n is an integer from 0 to 2; and R8 is heteroalkyl, heteroaralkyl,
heterocyclyl, or heterocyclylalkyl), preferably R6 is -S(O)nR8 (wherein n
is an integer from 0 to 2; and R8 is heteroalkyl or heterocyclylalkyl),
more preferably R6 



15 is (RS), (R) or (S)-2,2-dimethyl-1,3-dioxolan-4-ylmethyl sulfanyl, (RS),
(R) or (S) 2,3-dihydroxypropylsulfanyl, (RS), (R) or
(S)-2,2-dimethyl-1,3-dioxolan-4ylmethyl sulfinyl, (RS), (R) or
(S)-2,3-dihydroxypropylsulfinyl, (RS), (R) or
(S)2,2-dimethyl-1,3-dioxolan-4-ylmethyl sulfonyl, or (RS), (R) or
(S)-2,3dihydroxypropylsulfonyl. 20 Yet another more preferred group of
compounds is that wherein R6 is heterosubstituted cyclohexylamino. Within
these preferred and more preferred groups of compounds, an even 25 more
preferred group of compounds is that wherein: R' and R2 are hydrogen; or R1
is halogen, preferably chloro and is located at 



the 5-position of the indole ring and R2 is hydrogen; and R4 and R5 are at
the 2- and the 6- positions of the phenyl ring respectively and are
hydrogen, alkyl, halogen, alkoxy, cyano or nitro, preferably hydrogen, 3o
chloro or fluoro, more preferably R4 and RS are both hydrogen or one of R4
and RS is fluoro and the other is hydrogen, or both of R4 and RS are
fluoro.   WO 02l10158 24 



PCT/EP01/08293 (B) Another preferred group of compounds is that wherein
R6is at the 3- or 5position of the phenyl ring, preferably R6 is at the 3-
position of the phenyl ring. Within this group a more preferred group of
compounds is that wherein R6 is heteroalkyl. Another more preferred group
of compounds is that wherein R6 is heterocyclylalkyl. 1o ~ Yet another more
preferred group of compounds is that wherein R6 is -OR$ (wherein R$ is
heteroalkyl or heterocyclylalkyl), preferably (RS), (R) or (S)-2,3
dihydroxypropyloxy, 3-hydroxypropyloxy, 2-aminoethyloxy, 3-aminopropyloxy, 



2-morpholin-4-ylethyloxy,,or (R) or
(S)-2,2-dimethyl-1,3-dioxolan-4-ylmethyloxy, more preferably (RS), (R) or
(S)-2,3-dihydroxypropyloxy. 15 Yet another more preferred group of
compounds is that wherein R6 is NHR' (wherein R' is heteroalkyl,
heterocyclyl, or heterocyclylalkyl), preferably (RS), (R) or
(S)-2,3-dihydroxypropylamino, 2-hydroxyethylamino, 3 hydroxypropylamino,
(RS), (R) or (S)-2,2-dimethyl-1,3-dioxolan-4-ylmethylamino, 20
2,2-dirizethyl-1,3-dioxan-5-ylamino, 2-hydroxy-1-hydroxymethylethylamino, 3
hydroxybutylamino, imidazol-2-ylmethylamino, or tetrahydropyran-4-ylamino,
more preferably (RS), (R) or (S)-2,3-dihydroxypropylamino, (RS), (R) or
(S)-2,2dimethyl-1,3-dioxolan-4-ylmethylamino, 3-hydroxybutylamino, or
2-hydroxy-1hydroxymethylethylamino. 



25 Yet another more preferred group of compounds is that wherein R6 is
heterocyclyl or -X-(alkylene)-Y-heteroalkyl (wherein X is a covalent bond,
-O- or -NH- and Y is -O- or-NH), preferably heterocyclyl, more preferably
morpholin 4-yl or pyrrolidin-1-yl. 30 Yet another more preferred group of
compounds is that wherein R6 is S(O)nR8 (wherein n is an integer from 0 to
2; and R$ is heteroalkyl, heteroaralkyl,  



WO (12/101i8 PCT/EP111/08293 25 heterocyclyl, or heterocyclylalkyl),
preferably R6 is -S(O)nR8 (wherein n is an integer from 0 to 2; and Rg is
heteroalkyl or heterocyclylalkyl), more preferably R~ is (RS), (R) or
(S)-2,2-dimethyl-1,3-dioxolan-4-ylmethyl sulfanyl, (RS), (R) or
(S)2,3-dihydr4xypropylsulfanyl, (RS), (R) or
(S)-2,2-dimethyl=1,3-dioxolan-4- , ylmethyl sulfinyl, (RS), (R) or
(S)-2,3-dihydroxypropylsulfinyl, (RS), (R) or
(S)2,2-dimethyl-1,3-dioxolan-4-ylmethyl sulfonyl, or (RS), (R) or
(S)-2,3dihydroxypropylsulfonyl. Yet another more preferred group of
compounds is that wherein R~ is 1o heterosubstituted cyclohexylamino.
Within these preferred and more preferred groups of compounds, an even more
preferred group of compounds is that wherein R3 is alkyl, preferably ethyl
or methyl, more preferably methyl. 



15 Within these preferred, more preferred, and even more preferred groups
of compounds, a particularly preferred group of compounds is that wherein:
R' and R2 are hydrogen; or R' is halogen, preferably ehloro and is located
at the 5-position of the indole ring and R` is hydrogen; and 20 ~ R4 and RS
are at the 2- and the 6- positions of the phenyl ring respectively and are
hydrogen,alkyl, halogen) alkoxy, cyano or nitro, preferably hydrogen,
chloro or fluoro, more preferably R4 and R5 are both hydrogen, or one of R4
and RS is fluoro and the other is hydrogen, or both of R4 and RS are
fluoro. 25 (C) Yet another preferred group of compounds is that wherein R'
and R2 are at 



the 5- and 7-positions of the indole ring respectively; R4 and RS are at
the 2- and the 6-positions of the phenyl ring respectively and R6 is at the
3- or 5-position of the phenyl ring, preferably R6 is at the 3- position of
the phenyl ring. 3o Within this group a more preferred group of compounds
is that Wherein R6 is heteroalkyl.   WO 02/10158 26 PCT/EPO 1 /08293 



Another more preferred group of compounds is that wherein R6 is
heterocyclylalkyl. Yet another more preferred group of compounds is that
wherein R6 is -OR8 (wherein R$ is heteroalkyl or heterocyclylalkyl),
preferably (RS), (R) or (S)-2,3dihydroxypropyloxy, 3-hydroxypropyloxy,
2-aminoethyloxy, 3-aminopropyloxy, 2-morpholin-4-ylethyloxy, or (R) or
(S)-2,2-dimethyl-1,3-dioxolan-4-ylmethyloxy, more preferably (RS), (R) or
{S)-2,3-dihydroxypropyloxy. 1o Yet another more preferred group of
compounds is that wherein R~ is NHRI (wherein Rl is heteroalkyl,
heterocyclyl, or heterocyclylalkyl), preferably (RS), (R) or
(S)-2,3-dihydroxypropylamino, 2-hydroxyethylamino, 3 hydroxypropylamino,
(RS); (R) or (S)-2,2-dimethyl-1,3-dioxolan-4-ylmethylamino,
2,2-dimethyl-1,3-dioxari-5-ylamino, 2-hydroxy-1-hydroxymethyIethylamino, 3
15 hydrox~ybutylamino, imidazol-2-ylmethylamino, or
tetrahydropyran-4-ylamino, 



more preferably (RS), (R) or (S)-2,3-dihydroxypropylamino, (RS), (R) or
(S)-2,2 dimethyl-1,3-dioxolan-4-ylmethylamino, 3-hydroxybutylamino, or
2-hydroxy-1 hydroxymethyl-ethylamino. 20 ~ Yet another more preferred group
of compounds is that wherein R6 is heterocyclyl or
-X-(alkylene)-Y-heteroalkyl (wherein X is a covalent bond, -O- or --NH- and
Y is -O- or -NH), preferably heterocyclyl, more preferably morpholin 4-yl
or pyrrolidin-1-yl. 25 Yet another more preferred group of compounds is
that wherein R6 is S(O)nR$ (wherein n is an integer from 0 to 2; and R$ is
heteroalkyl, heteroaralkyl, heterocyclyl, or heterocyclylalkyl), preferably
R6 is -S(O)nR$ (wherein n is an integer from 0 to 2; and R8 is heteroalkyl
or heterocyclylalkyl), more preferably R6 



is (RS), (R) or (S)-2,2-dimethyl-1,3-dioxolan-4-ylmethyl sulfanyl, (RS),
(R) or (S) 3o 2,3-dihydroxypropylsulfanyl, (RS), (R) or
(S)-2,2-dimethyl-1,3-dioxolan-4 ylmethyl sulfinyl, (RS), (R) or
(S)-2,3-dihydroxypropylsulfinyl, (RS), (R) or (S) .A
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