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TETRAHYDROCARBAZOLE DERIVATIVES AS LIGANDS FOR GPROTEIN COUPLED RECEPTORS
(GPCR) The present invention relates to novel tetrahydro5 carbazole
derivatives which are ligands of G-protein coupled receptors, and
especially antagonists of gonadotropin-releasing hormone, to the
preparation thereof, to the use thereof, and to the pharmaceutical
compositions which include these tetrahydrocarbazole 10 derivatives. The
present invention also relates to a method for treating pathological states
mediated by Gprotein coupled receptors in a mammal, in particular a human.
15 Technical background The structural element which is common to all
members of the family of G-protein coupled receptors (GPCR) is the presence
of seven transmembrane alpha-helical 20 segments which are connected
together by alternating intra- and extracellular loops, with the amino
terminus being located on the extracellular side and the carboxy terminus
being located on the intracellular side. The family of GPCRs can be divided
into a plurality of 25 subfamilies (essentially family A, B and C) with
further sequence homologies within these subfamilies. Since GPCRs are
mainly involved in signal reception and transduction, a large number of
physiological functions are influenced by them. GPCR ligands are therefore
30 potentially suitable as medicaments for the therapy and prophylaxis of a
large number of pathological states. A brief survey of diseases which can
be treated with GPCR ligands is given in S. Wilson et al., Pharmaceutical
News 2000, 7(3) in Table 1. 35 The majority of known GPCR ligands has a
peptide structure. However, peptide receptor ligands frequently have some
serious disadvantages such as, for example,    - 2  low bioavailability and
metabolic instability. This is why there has recently been an intensified
search for ligands in the form of small, non-peptide molecules. A special
part is played in the search for novel, non 5 peptide receptor ligands by
so-called "privileged structures". These "privileged structures" are the
basic molecular structures which provide ligands for a large number of
different receptors. The term "privileged structures" was used for the
first time by 10 Evans et al. in connection with benzodiazepine-based CCK
(cholecystokinin) A antagonists from the natural product asperlicin (B. E.
Evans et al., J. Med. Chem. 1988, 31, 2235) . For proteases for example it
has been known for some time that certain structural classes can 15 serve
as inhibitors of various enzymes. Whereas descriptions in the past were in
particular of mechanism-based inhibitors of various proteases, however,
more recently the frequency of examples of compounds which, by reason of
their three-dimensional 20 structure, fit well into the active binding
region of various enzymes has increased (cf. M. Whittaker, Cur. Opin. Chem.
Biol. 1998, 2, 386; A.S. Ripka et al., i~bid., 441). Such "privileged
structures" have already been described for GPCRs too. Examples thereof
are, 25 besides the aforementioned benzodiazepines, also peptoids,
4-substituted 4-arylpiperidines, but also specific rigidized (3-turn
mimetics (B. A. Bunin et al., Ann. Rep. Med. Chem. 1999, 34, 267; R.N.
Zuckermann et al., J. Med. Chem. 1994, 37, 2678; G.C.B. Harriman, 30
Tetrahedron Lett. 2000, 41, 8853 ) . A review of this is to be found in
A.A. Patchett et al., Ann. Rep. Med. Chem. 1999, 35, 289. The
tetrahydrocarbazole derivatives of the present invention provide a further
class of "privileged structures" for GPCRs. 35 Although the present
invention provides ligands for GPCRs in general, the compounds provided by
the present invention are suitable in particular as ligands for a
particular representative of the class of GPCRs, namely   



- 3  gonadotropin-releasing hormone (GnRH). GnRH can be assigned to
subfamily A of GPCRs (cf. U. Gether et al., Endocrine Reviews 2000, 21(1),
90). 5 GnRH is a hormone which is synthesized predominantly, but not
exclusively, in mammals by nerve cells of the hypothalamus, is transported
via the portal vein into the pituitary and is delivered in a controlled
manner to the gonadotrophic cells. Interaction of GnRH with 10 its receptor
having seven transmembrane domains stimulates the production and release of
gonadotropic hormones by means of the second messenger inositol
1,4,5-trisphosphate and Ca2+ ions. Luteinizing hormone (LH) and
follicle-stimulating hormone (FSH), which are 15 gonadotropins released by
GnRH, stimulate the production of sex steroids and gamete maturation in
both sexes. In addition to GnRH (also referred to as GnRH1), there are two
further forms of GnRH, namely GnRH2 and 3. 20 The GnRH receptor is used as
pharmacological target in a number of disorders which depend on functioning
sex hormone production, for example prostate cancer, premenopausal breast
cancer, endometriosis and uterine 25 fibroids. GnRH superagonists or
antagonists can be employed successfully for these disorders. A further
possible indication is, in particular, male fertility control in
combination with a replacement dose of androgens. 30 One advantage of GnRH
antagonists compared with GnRH superagonists is their direct activity in
blocking gonadotropin secretion. Superagonists initially bring about
overstimulation of the pituitary, leading to 35 increased gonadotropin
release and sex steroid release. This hormonal response is terminated only
after a certain delay on the basis of desensitization and downregulation of
GnRH receptor concentrations. It is therefore possible that GnRH
superagonists, both alone   - 4  and in combination with testosterone, are
unable effectively to suppress sperm production in men and are thus
unsuitable for male fertility control. In contrast to this, peptide GnRH
antagonists, especially in 5 combination with a replacement dose of
androgen, are able to induce a significant oligozoospermia in humans.
However, peptide GnRH antagonists have a number of disadvantages. Thus,
they have a considerably lower 10 activity as superagonists and must
accordingly be administered in considerably higher dosages. In addition,
their oral bioavailability is low, so that they must be administered by
injection. Repeated injections in turn lead to a reduction in compliance.
15 Furthermore, the synthesis of peptide GnRH antagonists is complicated
and costly by comparison with nonpeptide compounds. Quinoline derivatives
are disclosed as non-peptide GnRH 20 antagonists for example in WO
97/14682. However, it has not been possible to date to put any non-peptide
GnRH antagonists on the market. Technical problem 25 The problem on which
the present invention is based is to provide novel compounds which are
suitable for the treatment of GPCR-mediated pathological states and display
in particular a GnRH-inhibiting (GnRH 30 antagonistic) effect. The novel
GPCR ligands, preferably GnRH antagonists, ought where possible to be
superior to known peptide compounds and represent an effective alternative
or improvement in relation to known non-peptide compounds. The novel GPCR
ligands, 35 especially GnRH antagonists, should in particular have high
activity and, where possible, a high oral bioavailability. Their synthesis
ought moreover to be possible simply and at minimal cost. The present
invention also provides pharmaceutical compositions   



- 5  comprising the novel non-peptide GPCR ligands, in particular GnRH
antagonists. A further problem on which the present invention is 5 based is
to provide novel GPCR ligands, preferably GnRH antagonists, for use as
pharmaceutical remedy and for use for producing pharmaceutical remedies,
comprising the GPCR ligands, preferably GnRH antagonists. 10 In addition,
it is an object of the present invention to provide a method for the
treatment of GPCR-mediated pathological states, in particular for
inhibiting GnRH, in a mammal, in particular a human. 15 A11 these problems
are surprisingly solved by the provision of the novel tetrahydrocarbazole
derivatives, of the pharmaceutical compositions which comprise these
tetrahydrocarbazole derivatives, of the method for preparing these
tetrahydrocarbazole derivatives, and of 20 the method for the treatment of
GPCR-mediated pathological states, preferably for inhibition of GnRH, in a
mammal, in particular a human, through administration of the
tetrahydrocarbazole derivatives or the use of the tetrahydrocarbazole
derivatives for 25 producing pharmaceutical remedies for the treatment of
GPCR-mediated pathological states, in particular for GnRH inhibition.
Summary of the invention 30 In a first aspect, the present invention
provides novel tetrahydrocarbazole derivatives of the general formula (I).
35 In a second aspect, pharmaceutical compositions which comprise at least
one of the novel tetrahydrocarbazole derivatives of the general formula (I)
are provided.   - 6  In a third aspect, the present invention provides
tetrahydrocarbazole derivatives of the general formula (I) for use as
pharmaceutical remedy. 5 In a further aspect, the present invention relates
to the use of a tetrahydrocarbazole derivative of the general formula (I)
for producing a pharmaceutical remedy for the treatment of GPCR-mediated
pathological states, in particular for inhibition of GnRH. The 10 present
invention likewise relates to a method for the treatment of GPCR-mediated
pathological states, in particular for inhibition of GnRH, in a mammal,
preferably a human, where an effective amount of a compound of the
invention of the general formula (I) is 15 administered to the mammal,
preferably the human, requiring such a treatment. The present invention
additionally provides a method for preparing tetrahydrocarbazole
derivatives of the 20 general formula (I). This method comprises for
example the steps of condensation of a cyclohexanone derivative, which is
tethered to a solid phase and is expediently substituted, with a suitably
substituted phenylhydrazine derivative, a subsequent derivatization 25
depending on the desired structure of the final compound, and finally
elimination from the solid phase and isolation of the product. Detailed
description of the invention 30 In a first aspect of the present invention
there is provision of novel tetrahydrocarbazole compounds of the general
formula (I)    



cn in which the radical R1 is a hydrogen atom, a C2-C6 alkenyl or a C1-C6
alkyl radical and may optionally be 5 substituted by an aryl, hetaryl
radical or the group -COOR11, where the aryl or hetaryl radical may be
substituted by up to three substituents which are selected independently of
one another from the group consisting of -NO2, -CH3, -CF3, -OCH3, -OCF3 and
halogen 10 atoms, and the radical R11 is a hydrogen atom, a C1-Clz alkyl, a
C1-C12 aralkyl, an aryl, hetaryl radical or the group -COCH3 and may
optionally be substituted by one substituent selected from the group
consisting of 15 -CONHZ , -COCH3 , -COOCH3 , -SOzCH3 and aryl radical s ;
the radicals R2, R3, R4 and R5 are each independently of one another a
hydrogen atom, a halogen atom, the group -COOH, -CONHZ, -CF3, -OCF3, -NOZ,
-CN, a C1-C6 alkyl, a 20 C1-C6 alkenyl, a C1-C6 alkoxy, a C1-C12 aralkyl,
an aryl or hetaryl radical; the radical R6 is the group -CONR$R9, -COORB,
-CHZNRaR9, -CH2R8, -CH20R$ or a Cl-C12 alkenyl radical which is 25
optionally substituted by the radicals R8 and R9, where the radicals R8 and
R9 are each independently of one another a hydrogen atom, a C1-C12 alkyl, a
C1-C12 aralkyl, a C1-C12 hetaralkyl, an aryl or hetaryl radical, each of
which may be substituted by one or    - g _ more substituents selected from
the group consisting of -OH , -NH2 , -CONHR1  , -COOR1  , -NH-C ( =NH )
-NH2 and ha 1 ogen atoms, where the radical R1 is a hydrogen atom, a C1-C12
alkyl, 5 a C1-C12 aralkyl, an aryl or hetaryl radical and is optionally
substituted by the group -CON(R11)2, or where the radicals RB and R9 may
together form a cyclic structure which consists either exclusively of
carbon atoms or a combination of carbon atoms and heteroatoms; 10 the
radical R' is a hydrogen atom, a C1-C12 alkyl, a C1-C12 alkenyl, a C1-C12
aralkyl, an aryl or hetaryl radical , the group -NR12R13 , -NHCORl4 ,
-NHCONHR14 , -NHCOOR14 or -NHS02R14 and may optionally be substituted 15 by
one or more substituents selected from the group consisting of -OH, -NH2,
-CONH2, -COOH and halogen atoms, the radicals R12 and R13 are each
independently of one another a hydrogen atom, a C2-C6 alkenyl or a C1-C12
20 alkyl radical and may optionally be substituted by one or more aryl or
hetaryl radicals which in turn may be substituted by up to three
substituents selected independently of one another from the group
consisting of -N02 , -CH3 , -CF3 , -OCH3 , -OCF3 and halogen atoms , 25 and
the radical R14 is a hydrogen atom, a C1-C12 alkyl, a C1-C12 alkenyl, a
C1-C12 aralkyl, an aryl or hetaryl radical which may optionally be
substituted by one or more substituents selected from the group consisting
of -N02 , -CH3 , -0R11, -CF3 , -OCF3 , -OH, -N ( R11 ) 2 , -OCOR11, 30
-COOH, -CONH2, -NHCONHRll, -NHCOORll and halogen atoms; and the radicals
Ra, Rb, R, Rd, Re and Rf are each independently of one another a hydrogen
atom, a halogen atom, the group -COOH, -CONH2, -CF3, -OCF3, -N02, -CN, a 35
C1-C6 alkyl, C1-C6 alkoxy, an aryl or hetaryl radical; with the proviso
that the compound of the general formula (I) is not selected from the group
consisting of 3-amino-1,2,3,4-tetrahydrocarbazole-3-carboxylic   _ g  



acid, 3-amino-6-methoxy-1,2,3,4-tetrahydrocarbazole-3carboxylic acid,
3-amino-6-benzyloxy-1,2,3,4tetrahydrocarbazole-3-carboxylic acid,
3-acetamido1,2,3,4-tetrahydrocarbazole-3-carboxylic acid, methyl 5
3-acetamido-1,2,3,4-tetrahydrocarbazole-3-carboxylate, (-)-menthyl
3-acetamido-1,2,3,4-tetrahydrocarbazole-3carboxylate or
3-tert-butoxycarbonylamino-1,2,3,4tetrahydrocarbazole-3-carboxylic acid. 10
One embodiment of the invention are compounds of the general formula (I) as
indicated above with all the meanings indicated above for the radicals
contained in (I), where the radical R11 is a heteroalkyl or a hetarylalkyl
radical. 15 The basic tetrahydrocarbazole structures of those compounds
which are specifically excluded above from the compounds falling within the
definition of the general formula (I) were introduced by Y. Maki et al. 20
in Chem. Pharm. Bull. 1973, 21 (11), 2460-2465 and by R. Millet et al. in
Letters in Peptide Science 1999, 6, 221-233. The terms indicated for
explanation of the compounds of 25 the general formula (I) have in
particular the following meaning: C1-C6 or C1-C12 "alkyl radical" means a
branched or unbranched, cyclic or acyclic, optionally substituted 30 alkyl
group having 1 to 6 or 1 to 12 carbon atoms, respectively. Representative
examples of such alkyl groups include methyl, ethyl, n-propyl, isopropyl,
nbutyl, isobutyl, tert-butyl, n-pentyl, 2,2dimethylpropyl, 3-methylbutyl,
n-hexyl, n-heptyl, n 35 octyl, n-nonyl, n-decyl, n-undecyl and n-dodecyl
groups, and cyclic groups, in particular cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl groups, 1-cyclopropyl-, 1-cyclobutyl-,
1-cyclopentyl-, 1-cyclohexyl-, 1-cycloheptylethyl-, 2-cyclopropyl-, 2   -
10  cyclobutyl-, 2-cyclopentyl-, 2-cyclohexyl-, 2cycloheptylethyl groups
and the like, but are not restricted to these. 5 C2-C6 "alkenyl radical"
means a branched or unbranched, cyclic or acyclic, optionally substituted,
mono- or polyunsaturated alkenyl group having 2 to 6 carbon atoms.
Representative examples of such alkenyl groups include vinyl, allyl,
prop-1-enyl, but-1-enyl, but-2 10 enyl, but-3-enyl, buta-1,3-dienyl,
pent-1-enyl, pent-2enyl, pent-3-enyl, pent-4-enyl, penta-1,3-dienyl,
penta-1,4-dienyl, penta-2,3-dienyl, isoprenyl, hex-1enyl, hex-2-enyl,
hex-3-enyl, hex-4-enyl, hex-5-enyl, hexa-1,3-dienyl, hexa-1,4-dienyl,
hexa-1,5-dienyl, 15 hexa-2,4-dienyl, hexa-2,5-dienyl, hexa-1,4-dienyl,
hexa-1,3,5-trienyl groups and the like, but are not restricted to these.
C2-C6 "alkoxy radical" means a branched or unbranched, 20 cyclic or
acyclic, optionally substituted alkoxy group having 2 to 6 carbon atoms.
Representative examples of such alkoxy groups include methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy, npentoxy,
n-hexoxy, cyclohexyloxy groups and the like, 25 but are not restricted to
these. C1-C12 "aralkyl radical" means an alkyl radical having 1 to 12
carbon atoms which is substituted by one or more aryl radicals.
Representative examples of such aralkyl 30 groups for the purposes of the
present invention include benzyl, 1-phenylethyl, 1-phenylpropyl,
1phenylbutyl, 1-phenylhexyl, 1-phenyl-2-methylethyl, 1phenyl-2-ethylethyl,
1-phenyl-2,2-dimethylethyl, benzhydryl, triphenylmethyl, 2- or
3-naphthylmethyl, 2 35 phenylethyl, 3-phenylpropyl, 4-phenylbutyl,
5phenylpentyl groups and the like, but are not restricted to these.
Correspondingly, a "hetaralkyl radical" is an alkyl radical substituted by
a heteroaryl radical.   - 11  "Aryl radical" means an optionally
substituted mono- or polycyclic aromatic group. Representative examples of
such aryl groups include phenyl, naphthyl groups and 5 the like, but are
not restricted to these. 



The term "hetaryl radical" is identical with the term "heteroaryl radical"
and represents an aryl group as defined above which includes in its
structure one or 10 more heteroatoms, in particular nitrogen, phosphorus,
oxygen, sulfur and arsenic atoms. Representative examples of such hetaryl
or heteroaryl groups include unsubstituted hetaryl radicals and substituted
hetaryl radicals, in particular imidazolyl, pyridyl, quinolinyl 15 groups
and the like, but are not restricted to these. The term "cyclic structure"
includes optionally substituted mono- or polycyclic cyclic structures with
a varying number of ring members, in particular five-, 20 six- and
seven-membered cyclic structures. These cyclic structures may include
besides carbon atoms also one or more heteroatoms such as, in particular,
nitrogen, phosphorus, oxygen, sulfur and arsenic atoms. The cyclic
structures may include saturated, but also 25 partially or completely
unsaturated, structural elements. Representative examples of such cyclic
structures include aza-, oxa-, thia-, phosphacyclopentane-, -cyclohexane-,
-cycloheptane-, diaza-, dioxa-, dithia-, diphosphacyclopentane, 30
-cyclohexane, -cycloheptane basic cyclic structures and the like, and basic
cyclic structures with mixed heteroatom exchange, but are not restricted to
these. "Halogen atoms" include in particular fluorine, 35 chorine, bromine
and iodine atoms, particularly preferably chlorine atoms. Reference may
also be made at this point to the fact that, besides the compounds of the
general formula (I),   - 12  as defined above, which are mentioned per se,
the present invention also encompasses physiologically tolerated
derivatives or analogs, especially also salts of these compounds. 5 It may
further be remarked at this point that the term "receptor ligand" or
"ligand" is intended for the purposes of the present invention to designate
any compound which binds in any manner to a receptor (in 10 the present
invention, the receptor is a GPCR receptor, preferably a GnRH receptor) and
induces either an activation, inhibition or other conceivable effect on
this receptor. The term "ligand" thus includes agonists, antagonists,
partial agonists/antagonists and 15 other ligands which elicit on the
receptor an effect which resembles the effect of agonists, antagonists or
partial agonists/antagonists. The compounds of the invention of the general
formula (I) are preferably GnRH antagonists. 20 One embodiment of the
present invention are novel tetrahydrocarbazole derivatives of the
invention of the general formula (I) in which the radical R' is not a
hydrogen atom when the radical R6 is at the same time an 25 alkyl radical.
A further embodiment of the present invention are compounds of the general
formula (I) in which the radical R~ is not in any case a hydrogen atom. 30
Preferred novel tetrahydrocarbazole derivatives of the invention of the
general formula (I) are those compounds in which the radicals Ra, Rb, R,
Rd, Re and Rf are hydrogen atoms. 35 Likewise preferred novel
tetrahydrocarbazole derivatives of the invention of the general formula (I)
are those compounds in which the radical R1 is a hydrogen atom.   - 13  



Preferred novel tetrahydrocarbazole derivatives of the invention of the
general formula (I) are additionally those compounds in which the radicals
R2, R3, R4 and/or 5 R5 are not hydrogen atoms. Particularly preferred
compounds of the general formula (I) in this connection are those in which
the radicals R2, R3, R4 and R5 are independently of one another methyl,
chloro or methoxy radicals. Very particularly preferred compounds of the 10
general formula (I) in this connection are those in which at least the
radical RZ is not a hydrogen atom, especially the compounds phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-2-methylpropyl]amino]carbony
l]-2,3,4,915 tetrahydro-8-methyl-1H-carbazol-3-yl]amino]carbonyl]-2
methylbutyl]carbamate (compound no. 150a in the examples) phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-2-methylpropyl]amino]carbony
l]-6-chloro-2,3,4,920
tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2-methylbutyl]carbamate (148a),
phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-2-methylpropyl]amino]carbonyl
]-2,3,4,9tetrahydro-8-methoxy-1H-carbazol-3-yl]amino]carbonyl] 25
2-methylbutyl]carbamate (147a). Preferred novel tetrahydrocarbazole
derivatives of the invention of the general formula (I) are also those
compounds in which R6 is a hydrophobic radical which 30 includes alkyl,
aryl and/or hetaryl structures and which carries a hydrogen bond
donor-acceptor system at a distance of from two to four single bonds,
counting from the carbon atom substituted by the radicals R6 and R'.
Particularly preferred compounds of the general 35 formula (I) are those
where the radical R6 is a phenylalanylamide residue, in particular the
compound phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-2-amino-2oxo-1-(phenylmethyl)ethyl]amino]carbo
nyl]-2,3,4,9   - 14
tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2-methylbutyl]carbamate (66),
is an isoleucylamide residue, in particular the compound phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-15
(aminocarbonyl)-2-methylbutyl]amino]carbonyl]-2,3,4,9
tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2-methylbutyl]carbamate (64),
is a valyl-4-aminobenzamide residue, in particular the compound
phenylmethyl [(15,2S)-1-[[[(3R)-3-[[[(1S)-110
[[[4-(aminocarbonyl)phenyl]amino]carbonyl]-2-methyl
propyl]amino]carbonyl]-2,3,4,9-tetrahydro-1H-carbazol3-yl]amino]carbonyl]-2
-methylbutyl]carbamate (45), is a valyl-N-methylamide residue, in
particular the compound phenylmethyl [(1S,2S)-2-methyl-1-[[[(3R)15
2,3,4,9-tetrahydro-3-[[[(1S)-2-methyl-1-[(methylamino)
carbonyl]propyl]amino]carbonyl]-1H-carbazol-3yl]amino]carbonyl]butyl]carbam
ate (222a), is a methyloxymethyl-4-pyridyl radical, in particular the
compound 2,3,4,9-tetrahydro-3-(3-phenylpropyl)-O20
(4-pyridinylmethyl)-1H-carbazole-3-methanol (287), is a carboxyl radical,
in particular the compound
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H-carbazole-3carboxylic acid (273),
or is an ethyl propenoate radical, in particular the 25 compound ethyl
3-[2,3,4,9-tetrahydro-3-(3phenylpropyl)-1H-carbazol-3-yl]-2-propenoate
(289). Likewise particularly preferred are compounds of the general formula
(I) in which the radical R6 is a carbonylvalylamide residue, in particular
the compound 30 phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-2-methylpropyl]amino]carbony
l]-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2methylbutyl]carbama
te (58), is a carbonylthreonylamide residue, in particular the 35 compound
phenylmethyl
[(15,2S)-1-[[[(3R)-3-[[[(1S,2R)1-(aminocarbonyl)-2-hydroxypropyl]amino]carb
onyl]2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2methylbutyl]carba
mate,   



- 15  is a cyclic carboxamide residue (such as, for example, a
carbonylprolylamide radical, in particular the compound phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[(2S)-2(aminocarbonyl)-1-pyrrolsdinyl]carbonyl]-2,3,4
,9-tetra 5 hydro-1H-carbazol-3-yl]amino]carbonyl]-2methylbutyl]carbamate
(181a), or a carbonyloctahydroindolyl-2-carboxamide residue, in particular
the compound phenylmethyl
[(1S,2S)-1[[[(3R)-3-[[(2S)-2-(aminocarbonyl)octahydro-1H-indol-1 10
yl]carbonyl]-2,3,4,9-tetrahydro-1H-carbazol-3yl]amino]carbonyl]-2-methylbut
yl]carbamate (190a)), is a 4-carboxamidophenylcarboxamide residue, in
particular the compound phenylmethyl
((1S,2S)-1[[[(3R)-3-[[[4-(aminocarbonyl)phenyl]amino]carbonyl] 15
2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2methylbutyl]carbamate
(62), is a methylaminomethyl-2-pyridyl radical, in particular the compound
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-N(2-pyridinylmethyl)-1H-carbazole-3-m
ethanamine (279), 20 is a carbonylvalinol residue, in particular the
compounds phenylmethyl
[(1S,2S)-1-[[[(3S)-3-[[[(1S)-1(hydroxymethyl)-2-methylpropyl]amino]carbonyl
]-2,3,4,9tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2-methylbutyl]carbamat
e (267b) 25 and
2,3,4,9-tetrahydro-N-[(1S)-1-(hydroxymethyl)-2methylpropyl]-3-(3-phenylprop
yl)-1H-carbazole-3carboxamide (276) or is a methylvalinol residue, in
particular the compound (2S)-3-methyl-2-[[[2,3,4,9-tetrahydro-3-(330
phenylpropyl)-1H-carbazol-3-yl]methyl]amino]-1-butanol (284) . Preferred
novel tetrahydrocarbazole derivatives of the invention of general formula
(I) are also compounds in 35 which R' is a hydrophobic radical comprising
alkyl, aryl and/or hetaryl structures. Particular preference is given in
this connection to compounds of the general formula (I) in which the
radical R' is a 2,3-biphenylpropionylamino radical, in particular the
compound   - 16
N-[[(3R)-2,3,4,9-tetrahydro-3-[(1-oxo-2,3-diphenylpropyl)amino]-1H-carbazol
-3-yl]carbonyl]-L-valyl-Laspartamide (18), is an indanoylamino radical, in
particular the compound 5
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3[[(2,3-dihydro-1H-inden-1-y
l)carbonyl]amino]-2,3,4,9tetrahydro-1H-carbazole-3-carboxamide (162a), is
an indolylacetylamino radical, in particular the compound
(3S)-N-[(1S)-1-(aminocarbonyl)-2-methyl 10
propyl]-2,3,4,9-tetrahydro-3-[(1H-indol-3-ylacetyl)amino]-1H-carbazole-3-ca
rboxamide (164b), is a 2-naphthylacetylamino radical, in particular the
compound (3S)-N-[(1S)-1-(aminocarbonyl)-2-methyl
propyl]-2,3,4,9-tetrahydro-3-[(2-naphthalinylacetyl)15
amino]-1H-carbazole-3-carboxamide (161b) or is a 3-propionylamino radical,
in particular the compound
N-[[(3R)-2,3,4,9-tetrahydro-3-[[(2S,3S)-3methyl-1-oxo-2-[(1-oxo-3-phenylpro
pyl)amino]pentyl]amino]-1H-carbazol-3-yl]carbonyl]-L-valyl-L-aspartamide 20
(22). Likewise particularly preferred are compounds of the general formula
(I) in which R' is a phenylmethylcarboxamide residue substituted on the
aromatic system, in particular the compounds (3R)-N-[(1S)-1-(amino 25
carbonyl)-2-methylpropyl]-2,3,4,9-tetrahydro-3-[[(4methylphenyl)acetyl]amin
o]-1H-carbazole-3-carboxamide (165a),
N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-2,3,4,9tetrahydro-3-[[(4-methoxyp
henyl)-acetyl]amino]-1H30 carbazole-3-carboxamide (175),
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3-[[(3bromophenyl)acetyl]ami
no]-2,3,4,9-tetrahydro-1Hcarbazole-3-carboxamide (96),
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3-[[(435
fluorophenyl)acetyl]amino]-2,3,4,9-tetrahydro-1H 



carbazole-3-carboxamide (91),
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3-[[(4chlorophenyl)acetyl]am
ino]-2,3,4,9-tetrahydro-1Hcarbazole-3-carboxamide (167a),   - 17  is a
phenylhexylamine residue, in particular the compound
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-2,3,4,9-tetrahydro-3-[(6-phe
nylhexyl)amino]-1Hcarbazole-3-carboxamide (234a) 5 or is a phenylpropyl
radical, in particular the compounds
6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H-carbazole-3-carboxyli
c acid (275) and ethyl
6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1Hcarbazole-3-carboxylat
e (272). 10 Also preferred are those novel compounds of the invention of
the general formula (I) which are in the R configuration at the carbon atom
substituted by the radicals R6 and R' when the radicals R6 and R' together
15 form an alpha-amino carboxylic acid structural element. Most preferred
for the purposes of the present invention are the compounds phenylmethyl
[(1S,2S)-1[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-2-methylpropyl] 20
amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1Hcarbazol-3-yl]amino]carbo
nyl]-2-methylbutyl]carbamate (184a), phenylmethyl
[(15,2S)-1-[[[(3R)-3-[[((1S)-1(hydroxymethyl)-2-methylpropyl]amino]carbonyl
]-2,3,4,9tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2-methyl 25
butyl]carbamate (267a),
(2S)-1-[[(3R)-3-[[(4-chlorophenyl)acetyl]amino]-2,3,4,9-tetrahydro-8-methox
y-1Hcarbazol-3-yl]carbonyl]-2-pyrrolidinecarboxamide (189a) and
6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenylpropyl)N-(2-pyridinylmethyl}-1H-
carbazole-3-methanamine (283). 30 Further representatives of novel
compounds of the invention of the general formula (I), including their
preparation, are indicated in the examples. 35 The novel
tetrahydrocarbazole derivatives (I) of the invention, as defined above, are
ligands of GPCR and can be employed in particular for the inhibition, i.e.
as antagonists, of gonadotropin-releasing hormone for example for male
fertility control, for hormone   - 18  therapy, for the treatment of female
sub- or infertility, for female contraception and for tumor control. 5 In
male fertility control, the compounds of the invention bring about a
reduction in spermatogenesis. Combined administration with androgens, e.g.
testosterone or testosterone derivatives such as, for example, testosterone
esters, is preferred. The 10 testosterone derivatives can in this case be
administered for example by injection, e.g. by intramuscular depot
injection. The compounds (I) of the invention can also be employed 15 where
appropriate in combination with other hormones, e.g. estrogens or/and
progestins, in hormone therapy, for example for the treatment of
endometriosis, uterine leiomyomas and uterine fibroids. Combinations of the
GnRH antagonists of the invention and tissue-selective 20 partial estrogen
agonists such as Raloxifen are particularly preferred. In addition, the
compounds of the invention can be employed in hormone replacement therapy.
The compounds (I) of the invention can moreover be employed to increase
female fertility, for 25 example by inducing ovulation, and for the
treatment of sterility. On the other hand, the novel compounds (I) of the
invention are also suitable for contraception in women. 30 Thus, the GnRH
antagonist of the invention can be administered on days 1 to 15 of the
cycle together with estrogen, preferably with very small estrogen dosages.
On days 16 to 21 of the cycle of intake, progestagen is added to the
estrogen/GnRH antagonist combination. The 35 GnRH antagonist of the
invention can be administered continuously throughout the cycle. It is
possible in this way to reduce the hormone dosages and thus achieve a
reduction in the side effects of nonphysiological hormone levels. It is
additionally possible to achieve 



- 19  advantageous effects in women suffering from polycystic ovary
syndrome and androgen-dependent disorders such as acne, seborrhea and
hirsutism. An improved control of the cycle by comparison with previous
administration 5 methods is also to be expected. Further indications are
benign prostate hyperplasia, gonadal protection during chemotherapy,
controlled ovary stimulation/assisted reproduction techniques, infantile
development disorders, e.g. precocious puberty and polycystic 10 ovaries.
Finally, the compounds (I) of the invention, as defined above, can also be
employed for the treatment of hormone-dependent neoplastic diseases such as
15 premenopausal cancer, prostate cancer, ovarian cancer and endometrial
cancer, by suppressing endogenous sex steroid hormones. The novel compounds
(I) of the invention, as defined 20 above, are, as GPCR ligands, in
particular GnRH antagonists, suitable for the treatment of the _
pathological states detailed above for administration to mammals, in
particular humans, but also for veterinary medical purposes, e.g. in pets
and 25 productive livestock, but also in wild animals. Administration is
possible in a known manner, for example orally or non-orally, in particular
topically, rectally, intravaginally, nasally or by injection or 30
implantation. Oral administration is preferred. The novel compounds (I) of
the invention are converted into a form capable of administration and,
where appropriate, mixed with pharmaceutically acceptable carriers or
diluents. Suitable excipients and carriers 35 are described for example in
Ullman's Encyclopedia of Technical Chemistry, Vol. 4 (1953), 1-39; Journal
of Pharmaceutical Sciences, Vol. 52 (1963), 918 ff; H. v.
Czetsch-Lindenwald, "Hilfsstoffe fur Pharmazie and angrenzende Gebiete",
Pharm. Ind. 2, 1961, 72ff;   - 20  Dr. H.P. Fiedler, "Lexikon der
Hilfsstoffe fur Pharmazie, Kosmetik and angrenzende Gebiete", Cantor KG,
Aulendorf in Wurttemberg, 1971. 5 Oral administration can take place for
example in solid form as tablet, capsule, gel capsule, coated tablet,
granulation or powder, but also in the form of a drinkable solution. For
oral administration, the novel compounds of the invention of the general
formula (I), 10 as defined above, can be combined with known and
conventionally used, physiologically tolerated excipients and carriers such
as, for example, gum arabic, talc, starch, sugars such as, for example,
mannitol, methylcellulose, lactose, gelatin, surface 15 active agents,
magnesium stearate, cyclodextrins, aqueous or nonaqueous carriers,
diluents, dispersants, emulsifiers, lubricants, preservatives and flavors
(e. g. essential oils). The compounds of the invention can also be
dispersed in a microparticulate, e.g. nano20 particulate, composition.
Non-oral administration can take place for example by intravenous,
subcutaneous or intramuscular injection of sterile aqueous or oily
solutions, suspensions or 25 emulsions, by means of implants or by
ointments, creams or suppositories. Administration as extended-release form
is also possible where appropriate. Implants may contain inert materials,
e.g. biodegradable polymers or synthetic silicones such as, for example,
silicone 30 rubber. Intravaginal administration is possible for example by
means of pessaries. Intrauterine administration is possible for example by
means of diaphragms, etc. In addition, transdermal administration, in
particular by means of a formulation 35 suitable for this purpose and/or
suitable means such as, for example, patches, is also provided. As already
explained above, the novel compounds (I) of the invention can also be
combined with other active   



- 21  pharmaceutical ingredients. During a combination therapy, the
individual active ingredients can be administered simultaneously or
separately, in particular either by the same route (e.g. orally) or by 5
separate routes (e. g. orally and as injection). They may be present and
administered in identical or different amounts in a unit dose. It is also
possible to apply a particular dosage regimen where this appears expedient.
It is also possible in this way to combine a 10 plurality of the novel
compounds (I) of the invention together. The dosage may vary within a wide
range depending on the nature of the indication, the severity of the 15
disorder, the mode of administration, the age, sex, body weight and
sensitivity of the subject to be treated. It is within the abilities of a
skilled worker to determine a "pharmacologically effective amount" of the
combined pharmaceutical composition. Unit doses of 20 from 1 ~,g to 100 mg,
particularly preferably from 1 ~,g to 10 mg and most preferably from 1 ~.g
to 1 mg, per kg of body weight of the subject to be treated are preferred.
Administration can take place in a single dose or a plurality of separate
dosages. 25 In a further aspect of the present invention, accordingly, the
present invention also encompasses pharmaceutical compositions as described
above, comprising at least one of the novel compounds (I) of 30 the
invention, as defined above, and where appropriate pharmaceutically
acceptable carriers and/or excipients. Preferred and particularly preferred
pharmaceutical compositions are those comprising at least one of the
aforementioned preferred or particularly preferred 35 novel compounds (I)
of the invention, in particular the compounds mentioned by name above. In
pharmaceutical compositions according to the present invention it is
possible, besides the at least one compound of the general formula (I), as
defined above, for other active   - 22  pharmaceutical ingredients also to
be present, as already described in detail above. At least one of the novel
compounds (I) of the 5 invention, as defined above, is present in the
pharmaceutical compositions of the invention in one of the unit doses
mentioned above as preferred, particularly preferred or most preferred,
specifically and preferably in an administration form which makes 10 oral
administration possible. In addition, in a further aspect, the present
invention provides compounds of the general formula (I) as defined above
for use as pharmaceutical remedy. 15 Preferred tetrahydrocarbazole compound
of the invention of the general formula (I), as defined above, for use as
pharmaceutical remedy are in turn those compounds mentioned above as
preferred and particularly preferred 20 compounds, in particular the
preferred compounds of the invention mentioned by name, and the compounds
mentioned in the examples. Concerning pharmaceutical compositions
comprising 25 compounds (I) of the invention, and concerning compounds (I)
of the invention for use as pharmaceutical remedy, reference may be made in
relation to the possibilities for use and administration to what has
already been said concerning 30 the novel compounds (I) of the invention,
as defined above. In another aspect, the present invention also provides
the use of at least one tetrahydrocarbazole derivative 35 of the invention
of the general formula (I), as defined above, with - as defined at the
outset - the tetrahydrocarbazoles disclosed in the publications by Millet
et al. and Maki et al. being excluded from the meaning of the general
formula (I), for producing a  



- 23  pharmaceutical remedy for the treatment of GPCRmediated diseases, in
particular for inhibition of gonadotropin-releasing hormone (GnRH). 5 In
addition, the present invention provides in a further aspect the use of at
least one compound of the invention of the general formula (I) as defined
above, but including the compounds previously excluded by name from the
publications of Millet et al. and Maki et al., 10 namely
3-amino-1,2,3,4-tetrahydrocarbazole-3-carboxylic acid,
3-amino-6-methoxy-1,2,3,4-tetrahydrocarbazole-3carboxylic acid,
3-amino-6-benzyloxy-1,2,3,4-tetrahydrocarbazole-3-carboxylic acid,
3-acetamido-1,2,3,4tetrahydrocarbazole-3-carboxylic acid, methyl 3 15
acetamido-1,2,3,4-tetrahydrocarbazole-3-carboxylate, (-)-menthyl
3-acetamido-1,2,3,4-tetrahydrocarbazole-3carboxylate and
3-tert-butoxycarbonylamino-1,2,3,4tetrahydrocarbazole-3-carboxylic acid,
for producing a pharmaceutical remedy for inhibiting GnRH, preferably 20
for male fertility control, for hormone therapy, for the treatment of
female sub- and infertility, for female contraception and for tumor
control. Stated more clearly, the term "a compound of the general formula
(I) as defined above, but including the 25 compounds excluded above by
name" means a compound of the general formula (I)     - 24  in which the
radical R1 is a hydrogen atom, a Cz - C6 alkenyl or a C1 - C6 alkyl radical
and may optionally be substituted by an aryl, hetaryl radical or the group
-COOR11, where the aryl or hetaryl radical may be 5 substituted by up to
three substituents which are selected independently of one another from the
group consisting of -NOz, -CH3, -CF3, -OCH3, -OCF3 and halogen atoms, and
the radical R11 is a hydrogen atom, a C1 - Clz alkyl, a 10 C1 - Clz
aralkyl, an aryl, hetaryl radical or the group -COCH3 and may optionally be
substituted by one substituent selected from the group consisting of
-CONHz, -COCH3, -COOCH3, -SOzCH3 and aryl radicals; 15 the radicals Rz, R3,
R4 and R5 are each independently of one another a hydrogen atom, a halogen
atom, the group -COOH, -CONHz , -CF3 , -OCF3 , -NOz , -CN, a C1 - C6 alkyl
, a C1 - C6 alkenyl, a C1 - C6 alkoxy, a C1 - Clz aralkyl, an aryl or
hetaryl radical; 20 the radical R6 is the group -CONR8R9, -COOR8,
-CHZNR8R9, -CH2R8, -CHzORs or a C1 - Clz alkenyl radical which is
optionally substituted by the radicals R8 and R9, where the radicals Re and
R9 are each independently of one 25 another a hydrogen atom, a C1 - Clz
alkyl, a C1 - Clz aralkyl, a C1 - C12 hetaralkyl, an aryl or hetaryl
radical, each of which may be substituted by one or more substituents
selected from the group consisting of -OH, -NHz, -CONHR1, -COOR1, -NH-C
(=NH) -NHz and halogen 30 atoms, where the radical R1 is a hydrogen atom, a
C1 - Clz alkyl, a C1 - Clz aralkyl, an aryl or hetaryl radical and is
optionally substituted by the group -CON(R11)z, or where the radicals R$
and R9 may together form a 35 cyclic structure which consists however
exclusively of carbon atoms or a combination of carbon atoms and
heteroatoms;   - 25  the radical R' is a hydrogen atom, a C1 - C12 alkyl, a
C1 - C12 alkenyl , a C1 - C12 aralkyl , an aryl or hetaryl radi cal , the
group -NR12R13 , -NHCOR14 , -NHCONHR14 , -NHCOOR14 or -NHS02R14 and may
optionally be substituted 5 by one or more substituents selected from the
group consisting of -OH, -NH2, -CONH2, -COOH and halogen atoms, the
radicals R12 and R13 are each independently of one another a hydrogen atom,
a C2 - C6 alkenyl or a C1 - C12 10 alkyl radical and may optionally be
substituted by one 



or more aryl or hetaryl radicals which in turn may be substituted by up to
three substituents selected independently of one another from the group
consisting o f -N02 , -CH3 , -CF3 , -OCH3 , -OCF3 and halogen atoms , 15
and the radical R14 is a hydrogen atom, a C1 - C12 alkyl, a C1 - C12
alkenyl , a C1 - C12 aralkyl , an aryl or hetaryl radical which may
optionally be substituted by one or more substituents selected from the
group consisting of -N02, -CH3, -OR11, -CF3, -OCF3, -OH, 2 0 -N ( R11 ) 2 ,
-OCORll , -COOH, -CONH2 , -NHCONHRll , -NHCOORll and halogen atoms; and the
radicals Ra) Rb, R, Rd, Re and Rf are each independently of one another a
hydrogen atom, a halogen 25 atom, the group -COOH, -CONH2, -CF3, -OCF3,
-N02, -CN, a C1 - C6 alkyl, a C1 - C6 alkoxy, an aryl or hetaryl radical.
The indications already mentioned in connection with 30 the novel compounds
of the invention of the general formula (I), as defined above (i.e.
excluding the compound disclosed in the publications of Maki et al. and
Millet et al. and mentioned above by name) have already been given above in
relation to the novel 35 compounds (I) of the invention. The compounds
which are preferred and particularly preferred in the use of the compounds
just defined for producing a pharmaceutical remedy for inhibiting GnRH are
identical to the preferred and particularly preferred compounds already   -
26  mentioned above in connection with the novel compounds of the invention
of the general formula (I), as defined above. 5 The present invention
provides in a further aspect the use of a compound (I) of the invention as
defined above, but likewise including the compounds excluded by name at the
outset, for male fertility control or for female contraception. Preferred
and particularly 10 preferred compounds of the invention for this use are
those compounds already mentioned at the outset as preferred or
particularly preferred compounds of the invention of general formula (I) as
defined above. 15 In addition, the present invention provides a method for
male fertility control or for female contraception, comprising the
administration of an amount, effective for male fertility control or for
female contraception, of a compound of the invention as defined in the 20
immediately preceding paragraph, to a subject, preferably a mammal,
particularly preferably a human. In another aspect, the present invention
relates to a method for the treatment of pathological states 25 mediated by
GPCR. The method comprises the administration of at least one compound (I)
of the invention, as defined above, to a mammal, in particular a human,
when such a treatment is necessary. The administration normally takes place
in a 30 pharmaceutically effective amount. As already explained above in
relation to the novel compounds (I) of the invention and the pharmaceutical
compositions of the invention, it is the task of the expert knowledge of a
skilled worker to determine a pharmaceutically 35 effective amount,
depending on the specific requirements of the individual case. However, the
compounds (I) of the invention are preferably administered in a unit dose
of from 1 ~,g to 100 mg, particularly preferably from 1 ug to 10 mg and
most   - 27  preferably from 1 ~.g to 1 mg per body weight of subject to be
treated. The preferred administration form is oral administration. The
administration of one or more of the compounds (I) of the invention in
combination 5 with at least one further active ingredient, as already
explained above, is also provided. In addition, the present invention also
relates to a method for inhibiting GnRH in a patient, comprising 10
administration of a pharmaceutically effective amount of a compound of the
general formula (I), as defined above, but including compounds excluded by
name above, to a patient requiring such a treatment. The method is
preferably used in male fertility control, hormone 15 therapy, female
contraception, treatment of female subor infertility and tumor control. 



Finally, the present invention provides in a last aspect also a method for
the production of the novel 20 tetrahydrocarbazole derivatives of the
invention of the general formula (I). The method for the preparation of the
compounds of the invention of the general formula (I) can be carried out in
various ways, e.g. in liquid phase or as partial or complete solid-phase 25
synthesis. The choice of the suitable synthesis conditions for preparing
individual representatives of compounds of the general formula (I) can be
made by a skilled worker on the basis of his common general knowledge. One
method of the invention for the 30 preparation of compounds of the
invention of the general formula (I) is firstly described generally below.
A specific variant of the method, namely a solid-phase method, is then
described. For further illustration of the present invention, the examples
35 listed thereafter include numerous representatives of compounds of the
general formula (I). One method for the preparation of the compounds of the
invention of the general formula (I) is preferably   - 28  carried out in
the following way: The central tetrahydrocarbazole structure can be
obtained by a Fischer indole synthesis known per se. 5 For this purpose, a
suitably substituted cyclohexanone derivative provided where appropriate
with protective groups is condensed with the phenylhydrazine derivative
which is desired in each case and is likewise suitably substituted and
provided where appropriate with 10 protective groups (e.g. as described by
Britten & Lockwood, J.C.S. Perkin I 1974, 1824 or as described by Maki et
al., Chem. Pharm. Bull. 1973, 21, 240). In particular, the cyclohexanone
structure is substituted in positions 3,3', 5,5' and 6,6' via the radicals
Ra to 15 Rf, and in positions 4,4' via the radicals, or where appropriate
by precursors of the radicals, R6 and R7. The phenylhydrazine structure is
optionally substituted by the radicals R2 to R5. Phenylhydrazine
derivatives which are not commercially available can be prepared by 20
methods known to the skilled worker. Positional isomers which result where
appropriate in the condensation of the cyclohexanone derivative and the
phenylhydrazine derivative can be separated by chromatographic methods such
as, for example, HPLC. 25 After the synthesis of the central tev structure,
the radical R1 can be N-alkylation of the nitrogen atom in appropriate
R1-halides with use of 30 described by Pecca & Albonico, J. Med. 487 or
else as described by Mooradian Chem. 1970, 13, 327). ~rahydrocarbazole
introduced by position 9 with base (e.g. as Chem. 1977, 20, et al., J. Med.
The radicals R6 and R' can, as already indicated above, 35 be introduced in
various ways depending on their nature, which is explained in detail below.
a-Aminocarboxylic acid structures in these radicals can be obtained by
treating ketones with NH4(CO)3 and KCN   - 29  under Schotten-Baumann
conditions known per se, and subsequent alkaline hydrolysis of the
hydantoin which is formed (Britten & Lockwood, J.C.S. Perkin I 1974, 1824)
. 5 Amide residues are preferably generated using methods known per se from
peptide chemistry. For this purpose, the acid component is activated with
an activating reagent such as DCC or else HATU (Tetrahedron Lett. 



10 1994, 35, 2279) and condensed in the presence of a base such as DIPEA
and/or DMAP with the amino Component. Ester residues can also be obtained
by using the desired alcohols under analogous conditions. The 15 solvent
used in this case is preferably anhydrous. Secondary or tertiary amide
residues are obtained from primary amines either by nucleophilic
substitution of alkyl halides or by reductive amination of aldehydes/ 20
ketones (e. g. J. Org. Chem. 1996, 61, 3849 or Synth. Comm. 1994, 609).
Sulfonamide residues are obtained from the corresponding amides by reaction
with sulfonyl 25 chlorides. Urea residues are obtained by reacting the
amines with appropriate isocyanates. 30 Urethane residues can be prepared
by preactivating the appropriate alcohols with
carbonyldihydroxybenzotriazole ((HOBt)ZCO) and subsequently reacted with
amines (Warass et al., LIPS 1998, 5, 125). 35 Alcohols can be obtained from
carboxylic esters by reduction with LiAlH4. Aldehyde residues are obtained
from alcohol precursors by oxidation for example under Swern conditions
known   - 30  per se with DMSO/oxalyl chloride (Pansavath et al., Synthesis
1998, 436). Substituted amine residues are obtained by reductive 5
amination of amines with aldehydes (J. Org. Chem. 1996, 61, 3489). Ether
residues can be obtained by deprotonating the alcohol precursor with a base
such as NaH under 10 Williams conditions known per se and subsequently
reacting with an alkyl halide. Double bonds in the radicals can be
introduced by reacting an aldehyde or ketone precursor with 15 appropriate
phosphonylides under Wittig conditions known per se. A solid-phase method
for the preparation of compounds of the invention of formula (I) preferably
includes 20 steps (a) to (d) explained in detail below: Step (a) proceeds
essentially in analogy to a Fischer indole synthesis, e.g. as described by
Britten & Lockwood, J.C.S. Perkin I 1974, 1824; Maki et al., 25 Chem.
Pharm. Bull. 1973, 21, 240 or Hutchins & Chapman, Tetrahedron Lett. 1996,
37, 4869 and comprises the condensation of a cyclohexanone derivative (II)
which contains the group G and is tethered to a solid phase SP via a linker
L suitable for forming the 30 radical R6     - 31  



where, in the case where the radical R' is a hydrogen atom, a C1 - C12
alkyl, a C1 - C12 aralkyl or a hetaryl radical, the group G is equal to the
radical R', and in 5 the case where the radical R' has another one of the
meanings indicated for R' in formula (I), the group G is equal to a group
-NH-Pg, where Pg is a protective group, with a phenylhydrazine derivative
(III) substituted by R2 to RS 10  in the presence of an acid, preferably
acetic acid, and of a metal salt, preferably ZnCl2. DMF is preferred as 15
solvent. The radicals Ra to Rf are defined as indicated above in formula
(I). Certain substituents or groups may, where appropriate, also be present
in protected form, in which case the protective groups are removed again by
methods known per se at a suitable time during 20 the synthesis.
Particularly suitable solid phase SP for the purposes of the present
invention are Rink amide-resins (Rink, Tetrahedron Lett. 1989, 28, 3787),
HMB resins (Sheppard 25 et al., Int. J. Peptide Protein Res. 1982, 20,
451), Wang resins (Lu et al., J. Org. Chem. 1981, 46, 3433) or
chlorotrityl-resins (Barlos et al., Int. J. Peptide Protein Res. 1991, 38,
562), where the cyclohexanone derivative (II) is to be tethered to the
solid phase SP 30 by means of an (amino) carboxylic acid. Alcohol
precursors of the cyclohexanone derivative (II) can be tethered by using
the DHP linker (Liu & Elman, J. Org.    - 32  Chem. 1995, 60, 7712).
Traceless tethering of aromatic precursors of the cyclohexanone derivative
(II) to triazine resins is possible (Brace et al., Angew. Chem. Int. Ed.
1998, 37, 3413). 5 The protective group Pg which is included where
appropriate in the group G and protects an a-amino group -NH2 is preferably
a "Fmoc" (9fluorenylmethoxycarbonyl) protective group, but may 10 also be
another customary amino protective group, e.g. from the series of the
alkoxycarbonyl protective groups (such as, for example the "Z"
(benzyloxycarbonyl) or the "Boc" (tert-butoxycarbonyl) group) or another
suitable protective group, e.g. a "trityl" 15 (triphenylmethyl) protective
group. The constitution of the linker L is such that appropriate
derivatization (steps (b) and (c)) and workup (step (d)) result in the
desired radical R6 with 20 one of the meanings indicated above for R6 in
the final product, the tetrahydrocarbazole derivative of the general
formula (I). To illustrate the constitution of the linker L, this may be
explained below by way of example for the case where R6 equals the group
-CONR8R9. 25 In the case where the radical R6 in the product of the
invention of the formula (I) has the meaning -CONRgR9, firstly a compound
Pg-N(Re)-R9~-COOH forming the linker L is tethered by means of an
activating reagent such as 30 DCC (dicyclohexylcarbodiimide) or HATU
(O-(7azabenzotriazol-1-yl)-N,N-N', N'-tetramethyluronium
hexafluorophosphate) to the solid phase SP via free amino groups of the SP,
where Pg and SP have the meaning indicated above, and R9~ forms part of the
later 35 radical R9. The protective group Pg is subsequently eliminated,
e.g. in the case of a Fmoc protective group by means of piperidine/DMF.
This results in a compound HRBN-R9~-CONH-SP. The latter compound is then in
turn reacted with a precursor of the cyclohexanone   - 33  derivative (II),
namely the cyclohexanone carboxylic acid (II') 



5 using an activating reagent such as DCC or HATU, finally resulting in the
cyclohexanone derivative (II) as defined above. The meaning of the linker L
in the case just described is -CONRB-R9~-CONH-SP. Any resulting 10 isomers
of whatever type (enantiomers, diastereomers or positional isomers) can be
fractionated - as also elsewhere during the described preparation process -
in a known manner by means of HPLC. 15 The actual step (a), i.e. the
condensation of the cyclohexanone derivative (II) with the substituted
phenylhydrazine derivative (III) and, where appropriate, elimination of the
protective group Pg in the group G by means of, for example, piperidine (in
20 the case of a Fmoc protective group) then takes place, so that a free
a-amino group is produced again at this point. In the case where the
radical R' is the group -NHCOR14, 25 -NHS02R14, -NR12R13 (where R12 and R13
are not both hydrogen atoms ) , -NHCONHR14 or -NHCOOR14 , a derivatization
of the now unprotected a-amino group of the resin-bound cyclohexanone
derivative (II) finally takes place in step (b), so that the various 30
alternative radicals R' defined above can be performed.    - 34  Depending
on the nature of the desired radical R' in the tetrahydrocarbozole final
product (I) of the invention, the procedure for this is as follows: 5 In
the case where R' is the group -NHCOR14, the reaction product from step (a)
is reacted with a carboxylic acid R14COOH in the presence of an activating
reagent such as, for example, DCC or HATU and in the presence of a base
such as, for example, DIPEA (diisopropyl 10 ethylamine) or DMAP
(4-dimethylaminopyridine) by known processes for forming peptide linkages
(cf., for example, Tetrahedron Lett. 1994, 35, 2279; alternative (i) ) . 15
In the case where R' is a sulfonamide group -NHSO2R14, the reaction product
from step (a) is reacted with a sulfonic acid derivative R14S02X, where X
is a leaving group, preferably a halogen atom, in particular a chlorine
atom, in the presence of a base such as, for 20 example, DMAP or DIPEA
(cf., for example, Gennari et al., EJOC 1998, 2437; alternative (ii)). In
the case where R' is the group -NR12R13 (where R12 and R13 are not both
hydrogen atoms), in the case where the 25 radical R12 is a hydrogen atom,
the reaction product from step (a) is reacted with a reagent R13X, where X
is a leaving group such as, for example, a halide atom, in particular a
chloride atom, in the presence of a base such as, for example, DBU or DIPEA
(cf. Green, JOC 30 1995, 60, 4287 or JOC 1996, 61, 3849) or with an
aldehyde R13CH0 in the presence of a reducing agent such as, for example,
NaH/B(OAc)3. In the case where neither of the radicals R12 and R13 is a
hydrogen atom, the reaction product from step (a) is a reacted with a 35
ketone R12COR13 in the presence of a reducing agent (cf. Ellmann et al.,
JOC 1997) 62, 1240 or Synth. Commun. 1994, 609; alternative (iii)). In the
case where both radicals R12 and R13 in R' equals -NRl2Rls are hydrogen
atoms, alternative (vi) below applies.   - 35  In the case where R' is the
group -NHCONHR14 (a urea derivative), the reaction product from step (a) is
reacted with an isocyanate R14NC0 (cf. Brown et al., 5 JACS 1997, 119,
3288; alternative (iv)). In the case where R' is a carbamate or urethane
group -NHCOOR14, the reaction product from step (a) is reacted with an
alcohol HOR14 which has been preactivated by 



10 carbonyldihydroxybenzotriazole ((HOBt)2C0) (cf. Warass et al., LIPS
1998, 5, 125; alternative (v)). In the case where R' is a hydrogen atom, a
C1-C12 alkyl, C1-C12 aralkyl, an aryl, a hetaryl radical or the group 15
-NHz ( i . a . both radicals R12 and R13 in R' equals -NR12Ri3 are hydrogen
atoms), step (b) is omitted because no further derivatization is necessary
(alternative (vi)). Step (c), i.e. the derivatization on the indole 20
nitrogen atom, also corresponds, in analogy to step (b) explained above, to
various alternatives which are explained in detail below: For cases (i) to
(v) defined above in step (b), a 25 deprotonation of the reaction product
obtained in (b) takes place by means of a base such as, for example, NaH or
NaHMDS and subsequent derivatization by means of a group R1X, where X is a
leaving group, a . g . a halide atom, in particular a chloride atom (cf.
Collini & 30 Ellingboe, Tetrahedron Lett. 1997, 38, 7963; Pecca & Albonico,
J. Med. Chem. 1977, 20, 487 or Mooradian et al., J. Med. Chem. 1970, 13,
327). For case (vi) defined above in step (b), i.e. when step 35 (b) is
omitted, in analogy to the above description a deprotonation of the
reaction product obtained in (a) takes place by means of a base such as,
for example NaH or NaHMDS and subsequent derivatization by means of a   -
36  group R1X, where X is a leaving group, e.g. a halide atom, in
particular a chloride atom. Step (d) finally substantially includes the
elimination 5 of the reaction product obtained in ( c ) from the solid
phase SP. In the case of Wang, trityl, DHP and Rink amide resins,
elimination of the reaction product obtained in (c) takes place with the
aid of an acid, in particular with TFA (trifluoroacetic acid). In the case
10 of an aminolytic elimination from an HMB resin, the eliminating reagent
used is, for example, ammonia in methanol. The desired product is then
isolated in a conventional way. 15 Exemplary embodiments of the preparation
of tetrahydrocarbazole derivatives of the invention are detailed below.
Examples 20 I. General synthetic methods for compounds of the invention A
Coupling of carboxylic acids to the Rink amide 25 resin: 0.1 mmol of
Fmoc-protected Rink amide-resin (166 mg, loading 0.6 mmol/g) are preswollen
with 1.5 ml of DMF in a vessel with bottom frit for 20 min. After
aspiration, 1.5 ml of 20% piperidine/DMF are added and 30 stirred for 5
min. After aspiration, a further 1.5 ml of 20~ piperidine/DMF are added and
stirred for 15 min. Aspiration is followed by washing four times with DMF.
Then 675 ~1 of a 0.267 M solution of Fmoc-protected amino carboxylic acid
in DMF, 675 ~.l of HATU solution 35 (0.267 M in DMF) and 150 ~l of NMM
solution (2.4 M in DMF) and 0.01 mmol of DMAP are added and stirred at 40C
for 4 h. After aspiration, the same reagents are again added and stirred at
40C for 4 h. This is followed by aspiration and washing four times with
DMF.   



- 37  B Coupling of carboxylic acids to the trityl-resin: 2.98 mmol of Fmoc
protected aminocarboxylic acid are dissolved in 30 ml of dry
dichloromethane, mixed with 5 14.3 mmol (2.45 ml) of DIPEA and added to
2.98 mmol of 2-chlorotrityl chloride-resin (2 g, loading 1.49 mmol/g of
resin). After shaking for two hours, the resin is filtered off with suction
through a frit and washed three times with 20 ml of
dichloromethane/MeOH/DIPEA 10 17:2:1. This is followed by washing three
times with 20 ml of dichloromethane, three times with methanol and three
times with 20 ml of ether and drying in vacuo. A resin with a loading of
0.5 to 1 mmol of amino carboxylic acid per g of resin is obtained. 15 C
Coupling of carboxylic acids to the HMB-resin: 21.3 mmol of amino
carboxylic acid and 21.3 mmol of HATU are dissolved in 60 ml of DMF and
mixed with 63.9 mmol (10.9 ml) of DIPEA. After 5 minutes, 5 g of 20
polystyrene-HMB-resin (loading 0.71 mmol/g of resin) are added and shaken
at RT for 5 minutes. Then 21.3 mmol (2.6 g) of DMAP are added and shaken at
RT for 1 h. The resin is subsequently filtered off with suction and washed
once each with 100 ml of DMF, DCM 25 and DMF. The resin is mixed with 100
ml of 10~ Ac20 (acetic anhydride)/DMF/5~ DMAP and shaken for 15 min.
Aspiration is followed by washing three times each with 100 ml of DCM and
ether and drying in vacuo. 30 D Coupling of carboxylic acids to the Wang
resin: 54.6 mmol of carboxylic acid and 27.3 mmol (4.2 ml) of DIC are
dissolved in 500 ml of dry DCM, and stirred at RT for 10 min. After the
precipitated urea has been filtered off, the solution is evaporated to
dryness and 35 the residue is dissolved in 160 ml of dry DMF. The solution
is added to 4.55 mmol (5 g, loading 0.91 mmol/g of resin) of Wang resin
preswollen in DMF, and 4.55 mmol (556 mg) of DMAP are added. After shaking
at RT for 1.5 hours, the resin is filtered off with   - 38  suction and
taken up in 100 ml of 10% Ac20/DMF/5~ DMAP and shaken for 15 min.
Aspiration is followed by washing three times each with 100 ml of DCM and
ether and drying in vacuo. 5 E Coupling of an alcohol to the DHP-resin: 0.5
mmol of DHP-resin (0.5 g, loading density 1 mmol/g) are preswollen in 2 ml
of dichloroethane for 15 min. To this are added 2 ml of a solution of 0.75
M 10 alcohol/0.37 M pyridinium paratoluenesulfonate and stirred at 80C for
16 h. Cooling to RT is followed by addition of 5 ml of pyridine, briefly
shaking with inversion and filtration with suction. Washing is carried out
twice each with 5 ml of DMF, DCM and 15 hexane. F Deprotection of a
resin-bound Fmoc protective group: 1.5 ml of 20~ piperidine/DMF are added
to 0.1 mmol of 20 resin-bound Fmoc group and stirred for 5 min. After
aspiration, 1.5 ml of 20% piperidine/DMF are again added and stirred for 15
min. Aspiration is followed by washing four times with DMF. 25 G Coupling
of a carboxylic acid to resin-bound amino functions: 675 ~1 of a 0.267 M
solution of Fmoc-protected amino carboxylic acid in DMF, 675 ~1 of HATU
solution (0.267 M in DMF) and 150 ~tl of Nt~! solution (2.4 M in 30 DMF)
and 0.01 mmol of DMAP are added to 0.1 mmol of resin-bound amino functions
and stirred at 40C for 4 h. After aspiration, the same reagents are added
again and stirred at 40C for 4 h. This is followed by aspiration and
washing four times with DMF. 35 H Coupling of acetic acid to resin-bound
amino functions: 1.5 ml of a solution of 10% acetic anhydride in DMF are
added to 0.1 mmol of resin-bound amino functions and   - 39  



stirred at RT for 15 min. This is followed by aspiration and washing four
times with DMF. I Synthesis of tetrahydrocarbazoles starting from 5
resin-bound cyclohexanones: Before the reaction, 0.1 mmol of
cyclohexanone-resin are washed twice with 2 ml of DMF and twice with 2 ml
of acetic acid. Then 1 ml of DMF and 2 ml of 0.5 M hydrazine/0.5 M ZnCl2 in
acetic acid are added to the 10 resin and stirred at 70C for 20 h. This is
followed by aspiration and washing twice with 2 ml of acetic acid and 2 ml
of DMF. J Synthesis of sulfonamides starting from resin15 bound amides: The
resin is washed twice with 2 ml each of DMF and DCE. 1 ml of 0.5 M sulfonyl
chloride in DCE and 400 ~1 of 2.5 M NMM/1 eq. of 0.25 M DMAP in DMF are
added to 0.1 mmol of resin-bound amine. Stirring at 60C for 20 12 h is
followed by aspiration and repetition of the coupling. Aspiration is
followed by washing four times with 2000 ml of DMF. K Synthesis of ureas by
reaction of resin-bound 25 amine with isocyanates: 2 ml of 0.5 M isocyanate
in DCM are added to 0.1 mmol of resin-bound amine and stirred at RT for 18
h. Aspiration is followed by washing four times with DMF. 30 L Synthesis of
carbamates by reaction of resin-bound amine with preactivated alcohols: For
the preactivation, 0.4 M alcohol and 0.39 M dibenzotriazolyl carbonate and
0.39 M pyridine are stirred in DMF at 40C for 15 min. 1 mmol of resin 35
bound amine is mixed with 1 ml of preactivated alcohol, and 167 ml of 2.4 M
NMM in DMF are added. Stirring at 60C for 4 h is followed by aspiration and
washing four times with DMF.   - 40  M Synthesis of N-alkylamines by
N-alkylation of resin-bound amines with alkyl halides and catalytic KI: 1
ml of 0.5 M halide/0.05 M KI in DMF and 416 ~tl of 2.4 M DIPEA in DMF are
added to 0.1 mmol of resin-bound 5 amine and stirred at 90C for 12 h. After
aspiration, the resin is washed four times with 2 ml of DMF. N N-alkylation
of resin-bound indole nitrogens with halide/NaH in DMF: 10 1 ml of DMF and
0.5 mmol of NaH (55~ suspension in oil) are added to 0.1 mmol of
resin-bound amine. After stirring at RT for 30 min, 1 ml of 0.5 M halide in
DMF are added and stirred at 45C for 8 h. This is followed by aspiration
and washing twice each with 2 ml of 15 methanol, DMF, methanol and DMF. O
Elimination from the Wang, trityl, DHP, Rink amide-resin: 2 ml of 95%
TFA/5~ H20 solution are added to 0.1 mmol of 20 resin and shaken at RT for
3 h. The resin is then filtered off and washed with a further 2 ml of TFA.
The combined TFA solutions are evaporated to dryness and afford the crude
products. 25 P Aminolytic elimination from the HMB-resin: 2 ml of DMF and 2
ml of 7 M NH3 in methanol are added to 0.1 mmol of resin and shaken at RT
for 18 h. The resin is then filtered off and washed with DMF. The combined
solutions are evaporated to dryness and afford the 30 crude product.
Preparation of required starting compounds:
3-(((9H-Fluoren-9-ylmethoxy)carbonyl]amino]-2,3,4,935
tetrahydro-.2H-carbazole-3-carboxylic acid 1 38.4 mmol (6.0 g) of
4,4-ethylenedioxycyclohexanone and 39.8 mmol (4.3 g) of phenylhydrazine are
dissolved separately in 50 ml and 10 ml, respectively, of water,  



- 41  and then mixed. The milky emulsion resulting after stirring for 10
min is extracted five times with ethyl acetate, dried with MgS04 and
evaporated to dryness. Yield: 9.2 g of orange oil. 5 9.2 g of the
unpurified phenylhydrazone are dissolved in 240 ml of toluene at RT, and
4.9 g of freshly ground ZnCl2 are added. After refluxing with a water trap
for 90 min, most of the toluene is distilled off, an excess 10 of 2 N NaOH
is added, and the mixture is extracted three times with ethyl acetate. The
extract is washed with brine and dried with MgS04, and the solvent is
distilled off. The remaining black oil is purified on silica gel with ethyl
acetate/hexane 1:9. Yield: 2.7 g 15 of beige solid. 11.6 mmol (2.7 g) of
1,2,4,9-tetrahydrospiro[3Hcarbazole-3,2'-[1,3]dioxolane] and 640 mg of
ptoluenesulfonic acid are taken up in 70 ml of acetone 20 and stirred at RT
for 2.5 h. The solution is added to NaHC03 solution, extracted with ethyl
acetate, washed with brine, dried with MgS04 and concentrated. 2.13 g of
red-brown solid remain. Recrystallization from ether results in 1.1 g of
beige-colored solid. 25 60.2 mmol (11.1 g) of
1,2,4,9-tetrahydrospiro-3Hcarbazol-3-one, 8.3 g of KCN and 22.0 g of
(NH4)2C03 are heated in 550 ml of 60% ethanol in an autoclave at 80C for 3
h. After cooling to room temperature, the 30 reaction mixture is added to
ice-water, and the precipitated solid is filtered off. Yield: 10.1 g of
gray solid. 44.2 mmol (11.3 g) of 1,2,4,9-tetrahydrospiro[3H 35
carbazole-3,4'-imidazolidine]-2',5'-dione is heated with 62 g of Ba (OH) 2
x 8 H20 in 145 ml of HZO at 150C for 13 h. After cooling to room
temperature, the viscous mass is mixed with 37 g of (NH4)2C03 with stirring
and heated at 100C for 30 min. Cooling to   - 42  room temperature is
followed by filtration, washing with water and evaporation of the filtrate
to dryness. Yield: 7.7 g of beige solid. 5 26 mmol (5.8 g) of
3-amino-2,3,4,9-tetrahydro-1Hcarbazole-3-carboxylic acid in 26 ml of 1 N
NaOH and 26 mmol (8.76 g) of Fmoc-ONSu in 28 ml of acetonitrile are
combined at room temperature and diluted with 130 ml of acetonitrile/H20
1:1. After two hours, the pH 10 is readjusted to 9 with NEt3 (1.5 ml) and
the mixture is stirred at room temperature overnight. Then a further 6.3 g
(18.7 mmol) of Fmoc-ONSu dissolved in 19 ml of acetonitrile are added, and
stirring is continued for two hours while controlling the pH. Removal of
the 15 acetonitrile by distillation is followed by acidification with 0.01
M HC1 and extraction with ethyl acetate. The extract is washed until
neutral, dried with Na2S04 and evaporated to dryness in a rotary
evaporator. Recrystallization takes place from 20 ether/hexane. Yield: 10.7
g. 1H NMR (d6 DMSO) : 8 - 2.07 ppm (m, 2.70 (bs; 2H); 3.04 (q, 2H); 4.17
2H) ; 6.92 (tr, 2H) ; 6.99 (tr, 2H) ; 25 7.35 (m, 3H); 7.38 (tr, 2H); 7.62
2H); 7.87 (d, Melting point: Fractionation chiral HPLC. 30 2H); 10.71 (s,
1H). 1H);2.50 (m, 1H);(m,2H); 4.28 (m,7.23(tr, 2H); 7.24-(s,1H); 7.68 (dd,
119C into the two enantiomers takes place by 



(R)-3-[[(9H-Fluoren-9-ylmethoxy)carbonyl]amino]2,3,4,9-tetrahydro-1H-carbaz
ole-3-carboxylic acid la tR - 6.4 min (Chiralcel OD 10 ~,m LC50 250 x 4.6
cm, hexane/isopropanol 75:25, 80 ml/min) 35
(S)-3-[[(9H-Fluoren-9-ylmethoxy)carbonyl]amino]2,3,4,9-tetrahydro-IH-carbaz
ole-3-carboxylic acid 1b tR - 7.5 min (Chiralcel OD 10 Nm LC50 250 x 4.6
cm, hexane/isopropanol 75:25, 80 ml/min)   - 43
2-[[(9H-Fluoren-9-ylmethoxy)carbonyl]amino)-4-oxocyclohexanecarboxylic acid
2 320 mmol (50 g) of 4,4-ethylenedioxycyclohexanone are 5 suspended in 800
ml of 50% EtOH, and 1500 mmol ( 144 . 5 g) of (NH4 ) 2C03 and 640 mmol (
41. 7 g) of KCN are added. After stirring at 60C for 5 h, the ethanol is
removed in vacuo, and the aqueous residue after cooling with ice is
filtered off, washed with water and dried. 10 Yield: 72.4 g of
4,4-1,4-dioxa-9,11-diazadispiro[4.2.4.2]tetradecane-10,12-dione. 295 mmol
(66.8 g) of 4,4-1,4-dioxa-9,11-diazadispiro[4.2.4.2]tetradecane-10,12-dione
and 826 mmol 15 (260.6 g) of Ba(OH)2 x 8 H20 are stirred in 2.5 1 at 150C
in an autoclave for 6 h. After cooling to room temperature, 1032 mmol ( 99
. 2 g of (NH4 ) 2C03 are added to the solution and stirred at 60C for 1 h.
The suspension is filtered and washed, and the filtrate is 20 lyophilized.
The residue is recrystallized from H20/MeOH. Yield: 45.4 g of
8-amino-1,4-dioxaspiro[4,5]decane-8-carboxylic acid. 213 mmol (42.9 g) of
8-amino-1,4-dioxaspiro[4,5]decane25 8-carboxylic acid in 213 ml of 1 N NaOH
and 213 mmol (71.9 g) of Fmoc-ONSu in 240 ml of acetonitrile are combined
and diluted with 1000 ml of acetonitrile/H20 1:1. Adjustment of the pH to 9
is followed by stirring at room temperature overnight. Removal of the 30
acetonitrile in a rotary evaporator is followed by acidification with 0.01
M HC1 and extraction with ethyl acetate. The extract is washed until
neutral, dried with Na2S04 and evaporated to dryness. The residue is
recrystallized from ethyl acetate/hexane. Yield: 79.0 g 35 of
8-[[(9H-fluoren-9-ylmethoxy)carbonyl]amino]-1,4dioxaspiro[4,5]decane-8-carb
oxylic acid. 187 mmol (79 g) of
8-[[(9H-fluoren-9-ylmethoxy)carbonyl]amino-1,4-dioxaspiro[4,5]decane-8-carb
oxylic   - 44  acid are taken up in 3.5 1 of acetone/0.1 M HCl 1:1 and
stirred at room temperature for 4 h. The acetone is stripped off in a
rotary evaporator, and the precipitated product is filtered off, washed
with water 5 and dried. Yield: 68.7 g of 2. 1H NMR (d6 DMSO): 8 - 1.52-1.73
(m, 4H); 1.82-2.14 (m, 4H); 4.27 (m, 3H); 7.85 (tr, 2H); 7.42 (tr, 2H);
7.67 (s, 1H); 7.75 (d, 2H); 7.91 (d, 2H) 10 Melting point: 157C
4-Oxocyclohexanecarboxylic acid 3 20 mmol (3.4 g) of ethyl
4-oxocyclohexanecarboxylate are suspended in 40 ml of 2% H2S04 and stirred
at 90C 15 for 2 h. This is followed by extraction four times with 



ethyl acetate, drying with Na2S04 and removal of the solvent.
Recrystallization from ether/hexane affords 2.9 g of white solid 3. 20 1H
NMR (d6 DMSO): 8 - 1.72 (m, 2H); 2.08-2.18 (m, 2H); 2.19-2.47 (m, 4H); 2.72
(m, 1H); 12.23 (bs, 1H).
4-Chloro-3-[j(phenylamino)carbonylJaminoJbenzeneacetic acid 4 25 18.55 mmol
(2.21 g) of SOC12 are slowly added to 18.55 mmol (4 g) of
4-chloro-3-nitrobenzeneacetic acid in 50 ml of MeOH while cooling in ice
and stirring. After stirring for 30 min, the mixture is allowed to warm to
RT and a further 3.71 mmol (0.44 g) of SOC12 are 30 added. Stirring
overnight is followed by heating to reflux for 30 min. Stripping off the
solvent is followed by recrystallization from ether/hexane. Yield: 3.43 g
of methyl 4-chloro-3-nitrobenzeneacetate as yellowish solid. 35 13.07 mmol
(3.0 g) of methyl 4-chloro-3nitrobenzeneacetate and 198.8 mmol (13.0 g) of
Zn dust are heated to reflux in 500 ml of MeOH for 10 min. Then, under
reflux, 13 ml of conc. HC1 are added   - 45  dropwise, and refluxing is
continued for 30 min. The suspension is filtered hot, the methanol is
distilled off, and the residue is adjusted to pH 14 with a NaHC03 solution.
Extraction with ethyl acetate, drying with 5 Na2SOQ and removal of the
solvent by distillation affords 2.3 g of methyl
3-amino-4-chlorobenzeneacetate as beige solid. 2.08 mmol (415 mg) of methyl
3-amino-410 chlorobenzeneacetate are dissolved in 40 ml of DCM and, at 0C,
0.83 mmol (246.3 mg) of triphosgene and 0.6 ml of pyridine are added. After
stirring at 0C for one hour, 10.4 mmol (1.11 g) of benzylamine are added,
and stirring is continued at room temperature overnight. 15 Extraction is
carried out with DCM/HzO, the organic phase is dried, and the solvent is
removed. Yield: 727 mg of methyl
4-chloro-3-[[(phenylamino)carbonyl]amino]benzeneacetate. 20 2.98 mmol (990
mg) of methyl 4-chloro-3-[[(phenylamino)carbonyl]amino]benzeneacetate are
taken up in 10 ml of methanol, and 6 mmol of 1 N NaOH are added. After
stirring at RT for 2 h, the methanol is distilled off and the residue is
acidified to pH 2-3 with 1 M 25 HC1. Extraction is carried out with ethyl
acetate, and drying with Na2S04, and the solvent is removed.
Recrystallization takes place from boiling isopropanol. Yield: 830 mg of
white solid 4. 30 1H NMR (d6 DMSO) : b - 3.57 (s, 2H) ; 6.92 (d, 1H) ; 6.99
(tr, 1H); 7.35-7.50 (m, 3H); 8.10 (s, 1H); 8.30 (s, 1H) ; 9.42 (s, 1H) ;
12.40 (bs, 1H) . 4-Chloro-3-[[[(phenylmethyl)amino]carbonyl]amino]35
benzeneacetic acid 5 2.08 mmol (415 mg) of methyl
3-amino-4chlorobenzeneacetate are mixed with 10.4 mmol (969 mg) of aniline
as described under 4.) and worked up analogously. Yield: 662 mg of solid.
- 46  For the ester cleavage, 2.47 mmol (790 mg) of methyl 4chloro-3
[[[(phenylmethyl)amino]carbonyl]amino]benzeneacetate 5 are hydrolyzed with
1 N NaOH in analogy to the above method. The product 5 is obtained without
recrystallization. Yield: 693 mg of yellowish solid. ES-MS : 319 (M+H+) 10
4-Chloro-3-jj(4-pyridinylamino)carbonylJamino] benzeneacetic acid 6 2.08
mmol (415 mg) of methyl 3-amino-4chlorobenzeneacetate are mixed with 10.4
mmol (979 mg) of 4-aminopyridine as described under 4.) and worked up 15
analogously. Yield: 664 mg of solid. 



For the ester cleavage, 2.63 mmol (840 mg) of methyl
4chloro-3-[[(4-pyridinylamino)carbonyl]amino] benzeneacetate are hydrolyzed
with 1 N NaOH in analogy 20 to the above method. The product 6 is obtained
without recrystallization. Yield: 481 mg of yellowish solid. 1H NMR (d6
DMSO): 8 - 3.57 (s, 2H); 6.94 (d, 1H); 7.40 (m, 3H); 8.05 (s, 1H); 8.35 (d,
2H); 8.50 (s, 1H); 9.92 25 (s, 1H); 12.40 (bs, 1H)
4-Chloro-3-jj(2-pyridinylamino)carbonylJamino] benzeneacetic acid 7 2.08
mmol (415 mg) of methyl 3-amino-430 chlorobenzeneacetate are mixed with
10.4 mmol (979 mg) of 2-aminopyridine as described under 4.) and worked up
analogously. Yield: 617 mg of solid. For the ester cleavage, 2.47 mmol (790
mg) of methyl 435 chloro-3-[[(2
pyridinylamino)carbonyl]amino]benzeneacetate are hydrolyzed with 1 N NaOH
in analogy to the above method. The product 7 is obtained without
recrystallization. Yield: 693 mg of yellowish solid.   47 1H NMR (d6 DMSO)
: S = 3.59 (s, 2H) ; 6.94 (dd, 1H) ; 7.03 (dd, 1H); 7.22 (d, 1H); 7.42 (d,
1H); 7.78 (dtr, 1H); 8.29 (m, 2H); 10.02 (s, 1H); 11.82 (bs, 1H); 12.50 (s,
5 1H) . II. Examples of compounds (I) of the invention Example 2: 10 0.3
mmol (42.6 mg) of 4-oxocyclohexanecarboxylic acid are dissolved in 1 ml of
acetic acid and added to a suspension of 0.3 mmol (43.3 g) of
phenylhydrazine hydrochloride and 0.3 mmol (40.0 mg) of ZnCl2 in 1 ml of
acetic acid. Stirring at 70C for 20 h is followed by 15 dilution with 20 ml
of water and extraction with ethyl acetate. The ethyl acetate phase is
washed with water, dried over Na2SOs and evaporated to dryness. Yield: 65.6
mg (1000) of white solid. 2 0 Name Number Mfnd Mcalc
2,3,4,9-Tetrahydro-1H-carbazole3-carboxylic acid 8 215 215.2507 The column
headings (name, number of the compound, Mfna 25 (measured molecular mass),
M~alc (calculated molecular mass)) which are introduced here also apply to
the following examples and are therefore not repeated again. 30 Example 2:
Synthesis takes place on the 0.2 mmol scale by methods A, I and 0.
2,3,4,9-Tetrahydro-1H-carbazole35 3-carboxamide 9 214 214.2666   - 48
Example 3: Synthesis takes place on the 0.2 mmol scale by methods A, F, G,
I and O. 5 N-[(1S)-1-(Aminocarbonyl)-2-methyl
propyl]-(3S)-2,3,4,9-tetrahydro-1Hcarbazole-3-carboxamide 10a
N-[(1S)-1-(Aminocarbonyl)-2-methyl 10 propyl]-(3R)-2,3,4,9-tetrahydro-1H 



carbazole-3-carboxamide lOb
N-(2-Amino-2-oxoethyl)-2,3,4,9tetrahydro-1H-carbazole-3 15 carboxamide 11
314 313.3987 314 313.3987 271 271.3183 Example 4: Synthesis takes place on
the 0.2 mmol scale by methods D, F, G, F, G, I and 0. 20
N-[(3S)-(2,3,4,9-Tetrahydro-1Hcarbazol-3-yl)carbonyl]-L-valyl-Lglutamine 25
N-[(3R)-(2,3,4,9-Tetrahydro-1Hcarbazol-3-yl)carbonyl]-L-valyl-Lglutamine,
Isomer B 12a 442 442.513 12b 442 442.513 Example 5: 30 Synthesis takes
place on the 0.2 mmol scale by methods D, F, G, I, F and 0:
N-[[(3S)-3-Amino-2,3,4,9-tetrahydro1H-carbazol-3-yl)carbonyl]-L 35 alanine
13 301 301.3441 Example 6: 0.1 mmol of carboxylic acid, 0.1 mmol of HOBt
and 0.15 mmol of amine component are dissolved in 15 ml of   - 49  dry DMF
(also THF, DCM) , and, while cooling in ice and stirring, 0.5 mmol of NMM
is added. After about 15 min, 0.15 mmol of EDCI x HC1 is added, and the
mixture is stirred for one hour, warmed to room temperature and 5 stirred
overnight. For workup, the solvent is stripped off, and the product is
dissolved in ethyl acetate and washed twice each with 0.1 N HC1 and
saturated NaCl solution. Drying and stripping off the solvent are followed
if necessary by recrystallization. 10
9H-Fluoren-9-ylmethyl[(3S)-3-[[[(4bromophenyl)methyl]amino]carbonyl]2,3,4,9
-tetrahydro-1H-carbazol-3-yl] carbamate 14 620 620.5439 15 Methyl
N-[((3S)-3-[[(9H-fluoren-9-yl
methoxy)carbonyl]amino]-2,3,4,9tetrahydro-1H-carbazol-3-yl]carbonyl]L-alani
nate 15 537 537.6129 



20 Example 7: Synthesis takes place on the 0.2 mmol scale by methods A, F,
G, F, G, F, G and O.   - 50  N [[{312) 3-[[{2S,3S)-2-[[(9H Fluoren-9- 18
7T9 777.9178 ylmethoxy)carbonyl]amino]-3-methyl-1
oxopentyl]amino]-2,3,4,9-tetrahydro-1H-carbazol-3yl]carbonyl]-L-valyl-L-asp
artamide N [[(3S)--3-[[(2S,3S)-2-([(9H Fluoren 9- 17 71e 777.9178
ylmethoxy)carbonyl]amino)-3-methyl-1- oxopeutpl]amino]-2,3,4,9
tetrahydro-1H-carbazol-3- yl]carbonyl]-L-valyI-L-aspartamide
N-[[(3R)-Z,3,4,9-Tttrahydro-3-[(1-oxo-Z,3- L 851 s50.7756
dipbenylpropyl)amino]-1H-carbazol-3-yl]carbonyl]-L- valyl-L-aspartamide
N-[[(3S)-2,3,4,9-Tetrahydro.3-[(1-oxo-2,3- 19 851 65o.71'58
diphenylpropyl)amino]-1H-carbazol-3-yl]carbonyl]-L-valylL-aspartamide)
Isomer A N [[(3S)-2,3,4,9-Tetrahydro-3-[(1-oxo-2,3- ~ s51 s50.77ss
diphenylpropyl)amino]-1H-carbazol-3 yl]carbonyl]-L-valyl- L-aspartamide,
IsomerB N [[(3S)-2,3,4,9-Tetrahydro-3-j[{?5,3,5r3-mcthyl-1-oxo-2- 21 see
se7.e3i~ [(1-oxo-3.phenylpropyl)amino)pentyl]amino]-1H carbazol
3-yl]carboayl]-L-valyl-L-aspartamide   - 51  N
[[(3R)-2,3,4,9-Tetrahydro-3-[[(2S,3S')-3 methyl-I-oxo-2- .22 ~a se7.e3r~
[(1-oxo-3-phenylpropyl)aminolPentylI]amino]-1X-carbazol 3
yl]carboayl]-L-valyl-L_aspartamide N
[[(3S)-2,3,4,9-Tetrahydro-3-[[(?.S~-I-oxo-2- ~ 848 947.7289
[[(phenylmethoxykarbopyl]amiaoJproPyl]amino]-1H
carbazo[-3-yl]carbonyl]-L-vaiyl-iraspartamide N
[[(3R)-2,3,4,9-Tetrahydro-3-[[(?,5~-1-0~0-2-z~ e4e
sa7.72ss[[(Pb~Ylmethoxy)carbo~rl]aminajpropYi]amino]-11~carbazol-3-yl]carbo
nyl]-trvalyl-z-espattemidaN [[(3R2,3,4,9-Tetrahydro-3-[[(2S.3S?-3
methyl-1-oxo-~ ~
681.75572-[[(phcnylmethoxykarbonyl)amino]pentyl]amine]-1Ncarbaxol -3
yl]carboiryl]-L-alanyI-1,-asperta~nideN
[((3R)-2.3.4,9-Te~rahydro-3-[[(2S',3~'3-methyl-1-oxo-2s s47
646.76442-[[(phenyimethoxy)carbonyljamino]Penfyl]smuno]-1Hcarbazol-3-yl]car
bonyl] ~valyl-~-aJaniaaunideN [[(3SrZ,3,4,9-Tebcahydro-3-[[(ZS,3Sr3
methyl-1-oxo-2-zr sso
sss.eosaC[(ph~Ylm~hoxykarbonyl]aminoJpe~atyl]amino]-1Hcarbazol
-3-yI]carbonyl]-D-valyl-~aspartamideN
[[(3R2,3,4,9-'X'etrahydro-3-[[(2S,3,S~-3-~ooethyl-1-oxo-2g ~4
6s8.aoA32-[[(PhenYlmethoxykarbonyl]amino)pentyl]amino]-IHcarbazol-3
yl]carbonyl]-D-valyl-L-aspartamideN
[[(3Rr2,3,4,9-Tctrahydro-3-[((2S,3,5')-3-~nethyi-1-oxo-i's 6~
ses.eosa2-[((phenylrnothoky)carbonyl]amino]pcntyl]amino]-ll~lcarbazol-3-yl]
carbonyl]-~ valyl-D-aspartamideN
[[(3Sr2,3,4,9-Tatrahydro-3-[[(ZS,3S~-3-methyl-1-oxo-2-3o es0
sss.soes[[(PhenylmetboxY)car'banyl]amino]pentyl]amino]-IHcarbazol
-3-yl]carbonyl]-L-valyl~-aspartamadeN
[[(3S'?-2.3.4,9-Tetrahydro-3-[[(2S,3Sr3-~methyi-1-oxo-2-Vii. ss2
6e1.7557[[(phenylmethoxy)carbonyl]amiao]pentyl]amino]-1H-carbazol-3-yl]c~rb
onyc]-z,-alanyl-L-aspartamideN
[[(3,5')..2,3,4,9-Tetrahydro-3-[(phenylacctyl)amino]-IH-32 s5~
5so.s5~acarbazol -3-yi]carbonyl]-L.valyl-L-aspartamida
N-[[(3R)-2,3,4,9-Tetrahydro-3-[(1-oxo-3- 33 576 574.s~e2
phenylpropyl)amino]-1H carbazol:-3-yI]carbonyl)-L-valyl L-aspartami de N
[[(3Sr2,3,4,9-Tetrahydro-3-[(l-oxo-3- 34 575 874.6782
phenylpropyl)amino]-11~-carbazol-3-yl]carbonyl]-L-valylL-aspartamida   



- 52  N [[(3,57-2>3,4,9-Tetrahydro-3-[[(Z,y,3SI-3-methyl-l-oxo-2- ~ B47
[[(plienylmethoxy)carbonyl]amino]pentyl]amino]-1H carbazol
-3-yl]carbonyl]-L-valyl-iralaninamide
N-~r(3RD-z,3,4,9-T~a~ahydro-3-I(p>~~nYlacetyl)am~no]-III- 36 561
carbazol-3-yl]carbonyl)-L v~lyl-Iraspartamide
N-II(3~)-Z~3~~~~-T~ydro-3-[(a-oaeo-4- ~ 6as phenylbutyl)amino]-IH-carbaxol.
3 yl]oarbonyloL-valyl L-aspartaxnide
N-[[(3S2,3,4,9-Tttrahydro-3-[(1-onto-4phenylbutyl)amino]-IH-carbazol-3-yl]c
arbonyl]-L-valylL-aspartamide N-[[(3R)-3-tf~P~9loJ 2~3>`h~-~'~9~- 39 B37
1H-carbazol 3-yl]carbonyl]-L-walyl-L-aspartannide
N-[[(3s)-3-I(DipI~YlacctYl)amiaoj'2,3.4,9-tctrahydro- <o ss7 IH-carbazol
-3-yl]caibonyl]-L-valyl-Iraspaxtamide
N-[[(3R)W.3.4,9-Tetrahydro-3-[(1-oxo-Z- 9i s75
ghenylpropyl)amino]-1H-carbazol 3-yl]ca~boapl] L-valyl lrasparcamide,
Isomer A N-([(3R)-2,3,4,9-Tetrahydro-3-[(3-methyl-I-oxo-2- i 8t y
phenylpentyl)amino]-ICI-cerbazol 3 y1]carbonyl]-L-valyl L-aspartamide)
Isomer H N-j[(3Sr2,3,4,9-TdtBhydro-3-[(3 mtkhyl-1-oxo-2- ~ 617
phenylpentyl~.i~no]-'1H-ca~rbazol -3-yl]carbonyl]-L-vatyl I,..aspartamide,
Isomer A N-[[(3S)-2,3,4,9-Tetrahydro-3-[(3-methyl-Loxo Z- ~ 6~T
phenylpentyl)amino]-iH-carbazol-3-yl]carbonyl]-L-valyl Z. aspartamide,
Isomer B Phenylmethyl [(IS,2S)-I-[[[(3R}-3'[[[(1S)-I-[[[4- 45 Bs5
(aminocarbonyl)phenyl]amino]carbonyl]-~
methylpropyl]amino]carbonyl]-2,3,4,9.~etrahydro-1Hcarbazol
-3-yl]aminojcarboriyl]-2-methylbutyl]carbamate Phenylmethyl
[(IS,2s~.I-If[(3s)-3-Q[(ls~l-[L[4- as s96
(aminocarbonyl)phenyl]amino]carbonyl]-2methylpropyl]amino]carbonyl]-2,3,4,9
-tetrahydro-1H carbazol -3-yl]amino]carbonyl]-2-methylbutyl]carbamate
646.7844 660.8514 588,705 588.7Q5 636.749 636.749 674.A782 816.75E6
s~s.75eB B18.7586 684.B284 



894.82B4   - 53  N-L[(3S2,3,4,9-Tetxahyaro-3-[(3-methyl-1-oxo-2- ~ 603
soz.731B phenylbutyl)amino]-1H-carbawl-3-yl]carbonyl]-L-valyl-Laspartamide,
Isomer A N-[[(3s}-a,s,4,9-Terorahyd~ro-3-[(3 methyl-1-oxo-2- ~ ~ 802.7318
phenylbvtyl)amino]-1H-catbazol 3-yl]carbonyl]-Irvalyl-I aspartaxnide)
lsomar B N-[j(3R)-2,3,4,9-Tet~hydto-3-[(3-motltyl-1-oxo-2- ~ ~ ~~~ta
phenylbutyi)amino]-1H-carbazol-3-yl]cacatbo~l]-L-valyl-L.. asp~rtamide
Pho~lmetlryl [(15,25)-1-[[[(3S)-3-[[j(lSr1-([[[4- a~ 716 714.9026
(atniaocaxbonyl)cyctohexyl]methyl]amino]carbonyl]-Zmethylpropyl]amino]carbo
nyl]-2,3,4,9-tebahydro-1PT carbazol
-3-yl]ammo]carbonyl]-2-methylbutyl]earbamate N
[[(3R)-2,3,4,9-Tetrahydro-3-[[(3' ~ 6~ 6s2.948
phonoxyphenyi)acdyl]amino]-I~I-carbxxol -3-yl]carbonyl]
L-valyl-L-aspertamide N-[[(3Sr2,3,4,9-Tetrahydro-3-[[(3- 52 853 652.748
phenaxypheuyl)acetyl]amino]-1H-carbaz~ol-3-yl]carbonyl]1:-valyl-L,-aspartam
ide Phenylmethyl [(1S,2S1-I[~(3R}-3-[[((1S'J-1-[[[[3- ~ 74s 7oe.e55,2
(aminooarbonyl~henyl]meth~rl]amino]carbonyl] 2
methylpropYIJaminolc~nrbony!] 2,3,4,9-t~rahydro-1>:I
carbawl.-3-yl]amino]carbonyl]-2-mothyIbutyl]carbamate Phenylmethyl
[(1S,ZS)-1-[([(3S).3-[[[(1S}.1-[[[[3- ~ 7oe 7oe.e5sz
(apn~aocarbonyl)phenyl]methyl]amino]oarboayl]-2methylpropyl]amino]carbonyl]
-2,3,4,9-tarahydr~o.-lI~
csrbazol-3-yl]amino]carborryl]-Z-methylbutyl]carbamate
(3R~N-((1$)-1-(AminOCacbOnyl)-2-ri1ci11y1propYIJ-2,3,4,9- ~ 80B 6D7.7609
tad-ahydro..3-[[(2Rr1-oxo-2-[(1-oxo-3
phenylpropyl)amino)_3-phenylpropyl]amino]-1H-carbazole3-carboxamida
N-[[(3S~-2,3,4>9-Tetra6Ydio-3-{(1-oxo-2- s_ 576 574.8782
phenylpropyi)amino]-1H-cacbazol-3-yt]carbonyl]-L-valyl-Laspartamide
Phenyl~etbyl [(ls,2s)-a-1[[(aR)-3-j[[(151-[[[[a- s~ 715 794.9026
(aminocarbonyl)cydohexyl]methyl]amino]carbonyl]-2
methylpropyl]amino]carbonyl]-2,3,4,9-tetrahydro-1H carbaaol
-3-yl]amino]carbonyl]-~-methylbutyl]carbamate   - 54  Example 8: Synthesis
takes place on the 0.2 mmol scale by methods A, F, G, F, G and O.
Phenylmethyl [(15,2S),1-[[[(3R)-3-[[[(15)-1- ~ 378 5Tb.7U59
(amiuoc~rboayl)-2-methylpropyl]amino]carbonyl}-2,3,4,9tetrahydro-1H-carbazo
l -3-yl]amino]carbonyl]-2 nrethylbutyl]carbaraatc N [[(3S)-3-tt(9>"I
Fhtoren-9 ylmethoxy)carboayl]amino]2,3,4,9
tetrahydro-1H-~rbazol-3-yl]carbo~oyl]-L-valyl-Lr aspartamidc
N-[[(3R}-3-[[(9H-Fluore~9-ylmethoxykarbonyl]aminoJ_
2,3,4,9-tehahydro-1H-catbazol -3-yl]carbonyl]-Irvalyl-Laspartamidc
Pltenylmethyl
[(15,2S)-1-[[[(3S)-3-([[(1S)-I(aminocarbonyl)-2-methylpropyl]amino]carbonyl
]-2,3,4,9tetrahydro-1H-carhazol.-3-yl]amino]carbonyl]-2metbylbutyl]carbamat
c Phenyimethyl
[(15,2S)-1-[[[(3R)-3-[([4(amln~ocarbonyl)phenyl]amino]carbonyl]-2,3,4,9-tet
rahydrroIH-carbazol-3-yl]aaiiuo]carbonyl]..2-methylbutyl]carbamatc
Phe~aylmethyl'
[(1S,2S]~1~[[(3S)-3-([[4(aminocarbo>xyl)pharyl)amino]carbonyl]-2,3,4,9
ttrorahydro1H-carbazol 3-yljamino]carbonyl]-~methylbtrtyl]carbamate 



Phenylmethyl
[(1S,2S)~1-[[[(3R)-3-[[[(1S,2S~-1(amiaocarboayl)-2-methylbntyl]amino]carbon
yl]-2,3,4,9tetrahydro-lI-I-carbazol-3-yl]amino]carbonyl]
2metbylbutyl]carbamatc 59 6B5 864.T59 665 984.76A ,, 57C 575.705A BZ 596
695.8963 83 698 595.898:i s4 sso sae.7327 Phenylmethyl
[(15,2y1-[[((3S)~3-[([(15,2S)-1- gs 690 589.7327
(aminoaarbonyl)-2-mothylbutyl]amino]carbonyl]-2,3,4,9tctrahydro-IH-carbazol
:3 yl]aatino]carbonyl]-2 m~hylbutyl]carbamatc 1?honylmethyl
[(1S,2S1-IIL(3R)-3-[[[y5~-2-amiuo-2-oxo- ss s2s sz3.74ss
1-(phenylmethyl)ethyl]amino]carbotryl]-2,3,4,9-tetrahydro1H-carbaxol-3-ylJa
mino]carbonyl] Z-methylbutyl]carbamatc   - 55  1?henyLnethyl
[(1S,2S)`i-[[[(353-[[[(lSr2-amino-2-o~co-1-623
823.749s(phanylmethyl}ethyl]amino]carbonyl]-2,3,4,9-tetrahydro-1H-ca~azol-3
-yl]amino]caxbo~yl] 2-methylbutylJcarbamate(3RrN
[(1Sj`L.(A,minocarbonyl)-2-methylpropYl]-2,3,4,9..88 460
480,5748taarabydro-3-((i-oxo-z
phenylpmpynamiz~o]-1H-carbezols-s-carboxamidePhenyhncihyl
[(iS,ZS}-1-[[[(3S}-3-[j[j3-as 610
609.7231(aminocarbonyl~he~nyl]methyl]azait~ao]carboayt]-2,3,4,9-tetrahydro-
iH-~acbazol~-3 yl]amino]carbosryl]-2-naethylbutyl]oarbamatePhenylmetltyl
[(iS,2S}-1-[[[(3Ii)-3C[[[3.~o 610
609.7231(aminocarbony!)Zrhenyl]methyl]amino]carbonyl]-2,3,4,9-tetrahydro-1H
-caxbazol 3-ylJamino~csrbonyl]-2-methylbutyl]carbamatePhenyhucthyl
[(15,2S}-i-[[[(3S)-3-[j([4-L e~s
615.7705(aminocarbouylxyclohexyl]methyl]amino]carbonylJ-2,3,4,9-tetrahydro-
1H-carbazol 3 yl]amino]carbonyl]-2-methplbutyl]carbaaaatePhenryhnethyl
[(1S,Z5)-1-[[[(3R}-3-[[[[4-~2 s15
615.7705{aminocarbonyl)cyclohe7cyI]methyljamino]carbonyl]-2,3,4,9-tetrahydr
o-1H-carbazol 3-yljaminojcarbonyl]-2-methylbutylJcarbamatePhenylmethyl
[(1S,2S~1-[[[(3S)-3-[[[3-~ ~
58s.sss3(amiaocarbonpl)PhaoyllamiaoJc~rbonylj-2,3,4,9-tetrahydro-1H-carbazo
l-3-ylJammo]carbonyl]-2-methylbutyl]carbamate 1?henylmethyl
[(15,2S)-1-[([(3RJ-3-[[[3- ~ ~ 595
(aminocarbonyl)phenyl]amigo]carbonyl]-2,3,4,9-tetrahydro1H-carbnzol..3-yl]a
minaJcarbonylJ-2-rr~ctteylbutyl]carbamate f'henylmethyl
[(1S,2S1-[[j(3S~3-[[[(lSr2ramino-2-oxo..i- L 61Q 608.n231
phcnyletbyl]amino]carboxyl]-2,3,4,9.~ahydro-lHcarbazol-3-yl]emino~carbonyl]
-2-mexhylbutyljcarbamate Phcnylmethyl
[(1S,2S)-1-[[[(353-[[[(lrt}-2-amigo-2-oxo- ?6 ego sos.723s
1-phenylethyl]amino]carbonyl]-x,3,4,9-tetrahydro-1Hcarbazol
-3-y1]anuno]carbonyl]-2-methylbutyl]carbamate Pbenylmethyl
[(1S,2S}-i-([[(3R)-3-[[(2-amino-2-oxo-1- ~ sos so9,723~
phenylethyl)amino]carbonyl]-2,3,4,9-tetrahydro-1
Hcarbazol,-3-yl]araano]carbonylj-2-methylbuiyl]carbamate,   - 56  Isomer A
Phenylmethyl [(15,2S)-1-[[j(3R)
3-[[(2-amino-2-oxo-1phenylethyl)amino]carboayl]-2,3,4,9-teGrahydro-1H
carbazol-3-yl]amino]carbonyl]-2-methyIbutyl)carbaxuate, Isomer B .
(3R~.N-((1
S)l.(Aminocarbonyl)r2-methylpropyl]-2,3,4,9tetrahydro-3-j[(3-hydroxyphenyl)
acetyl]amino]-1Hcarbazole-3.carboxamide
(3R}-3-[[[3-(Acetyloxy~henyl]acetyl]amino]-N-[(1
S)-1(aminocarbonylr2-methylpropyl]-2,3,4,9-teirahydro-l Hcarbazole
3-carboxamide 3..[2-[[(3R3-[[[(1
S}-1-(Autinocarbonyl~2methylpo'opyl]amino]carbonyl] 2,3,4,9
tetrahydro-1Hcarbazol-3-yl]amino] 2-oxoethyl]phenyl3hydroacybenzenacetate
78 609609.72317a 482462,547sonso4,se3eai 5s7s9s,sana
(3R~N-[(1S}~1-(Amiltocarbonyl~2-methylpropyl]-2,3,4,9- e2 462
tetrahydro-3-[(hydroxyphenylacetyl)amino]-1H-carbaxole-3carbo~mide 



(3RJ-N-[(1S1-(Aminocarboaylj-2-tnethylpropylJ 3-[[(4- a3 szs
bromphenyl)e,cetyljamino]-2,3,4,9-tetxahydro-.lH-carbazole3-carboxamide
(3R)-N
[(iS}-1-(AaainocarbonyI)-2rmethylpropyl]-3-[[(2chlorphenyl)acetyl]amino]-2,
3,4,9-tcbrahydro-1H-carbszole3-carboxamide
(3R)-N-[(1S}.1-(Aminocarbony>)-2-mcthylpropyt]-3-[[(3chlor-4-hydmxyphenyl)a
cetyl]anuuo]-2,3,4,9-tetrahydroIH-carbazole-3-carboxamide
(3R)-3-[[[4-(Acetyloxy)-3-ehlor.ophenyl]acetyl)amino]-N[(1
S)-1-(ami~nocarbonyl)-2-metlaylpropyl]-2,3,4,9tetrahydro-1H-catbazole-3-car
bosanude (3RD-N-[(1
s~l.(.A,minocarbonyl)-2-methylpropyIJ-3-[[(3fluor-4-hydroxyphenylracetyl]~u
nino]-Z,3,4,9 tetzahydro-1H carbazole-3-carboxamide ,~ 4B1 4s2,s47 525,4441
480,8931 ~5 49T 488,9921 ~B 539 539.d289 8T 481 4B0.537!   - 57
(3R).3-[[[4~Acetyioxy)-3-fluorophenyl]acetyl]amino]-N- ~ s~ s~,'~~
[(tS~l-(aminocarbonyl)-2-methylpropyl]-2,3,4,9.. tetrahydro-1H
carbazof-3-carboxamide (3R)-N-[(151-(Amiuocarbonylr2-methylpropylJ 2,3,4,9-
~ a~ 49t.sa51 ted ahydto-3-[[(4-nitrophenyl)ecetyl)atttit~o]-1H-carbazol-3
carboxa~uaide (3R)-N-[(1S)-1-(Amuaocarbotryl)-2-mathylpropyl]-3-[[(2,4- eo
st5 s15.43ez dichtoxophonynacetyl]amino]-2,3,4,9-tet;ab~ydro-1~
carbazol-3-carboxamide
(3R)-N-[(1S}-1-(Aminocarbotryl)-2-metltylpropyl]-3-([(4-si ~~
~sa.sae~~laorophorryI)acetyl]amino]-2,3,4,9-tebrahydro-I
H-carbazol-3-catboxamide(3R)-N-[(1
S}-1-(Aminocarbonyl)-2-mett~ylpropyl]-2,3,4,9-)13 4s2
4a2sa~tetrahydro-3-[[(a-hydroxyphenyl)acetyljaxnino]-1Hcarbazol-3-carboxami
de(3R)-N-((1 S~1-(Aminocar6onyl)-2-methylproPyl7-3-E[(2-sa 52s
s25.4441bromopheny)7acetyt]amino]
2,3,4,9-tetrahydro-lH-c8rba~ol-3-carboxamide(3R) N-[(1
S~1-(Aminocarbonyl)-2-mcthylpropyl}.2,3,4,9-94 491
491.6451tetrahydro-3-[[(~.nitropheayl)acetyl]aminol-1H
carbazol-3-carboxamide(3R)-N-[(1
S}-1-(AminocsrbonylJ"2-met6Y11.~roPytJ-2,3,4,9-95 491
491.6457tetxahydro-3-[[(3
nitrophen3'nace~Yl]amino]-1H-carbazol-3-caxboxamide(3R}-N`L(1S)-1-(Aminocar
bonyl)-2-methylpropY~- 3-[T~3-~ s26 525.444t_
bromophenyl)acatyI]ammo]-2,3,4,9
tctrahydro-1H-catbazol-3-carboxamide(3R)-N-[(1S)-1-(AminocarboaylJ`2methylp
ropyl] 3-[[ ~2-~ ~ 498.earz, chloro-4-fluoroplx~yl)acctyljaminaj-2,3,4,9
tetrahydro-~1H-carbazol-3-carboxamide(3$)-N-L(1S}-1-(Aminocarbonylr2-methyl
propyl]-3-LQl,l~-9s s23
522e458biphenyl}-4-ylacetyl~amino]-2,3,4,9-tet~abydro-1H-carbazol-3-carboxa
mide(3R)-N-[(151-(Aminocarbonyl~2-tnethylpropyl]-3-[[(3,5-~ 475
474.8018dimethylphenyl)acetyl]amino]
2,3,4,9-tetrahydro.lH-cxrbazol-3-carboxamide   - 58  (3R~N-[(I
S~-1-(Anoauaocatbonyl)-2-methylpropyl]-3-[(1,3benzodioxol-5-ylacetyl)amino]
-2,3,4,9-tetrahydro- 1H carbazol-3-carboxamide
(3R~N-(XS)1-(Aminocarbonyl~-2-metbylpropYl)-3-[[(3' ~ 48,
chlorophenynacetyl]amino] 2,3,4,9-tetrahydro.lH.carbazol3-carboxamide
(3R)-N-[(1S)-1-(Aminocarbonyn-2-metlrylprapylJ
2,3,4,9tetrahydro-3-[[(3-methylphenyl)acetyl]amino]-1H-carbazol3-carboxamid
e t3R~N't(ls)-1-(Aminocarbonyl)
2-methylpropyl]-3-[[(2fluorophenyl)acetyl]amino]-2,3,4,9-tdrahydro-1H-carba
zol 3carboxamide
(3R~N-[(1S)~1-(Aminocarbonylr2-methylproPYl1-2,3.4.9tet~cahydro-3-([(2-meth
ylphenayl)acotyl]amino]-1H-carbazol3-carboxamlde (3R)-N-[(1
S}-1-(Aminacarbonyl)-2-mathylpropyl]-2,3,4,9te~drahydro-3-[[[4-(I-methyleth
yl)pheayl]acetyl]amino)-1Hcarbazol-3-.catboaaaiidc
(9R)-N'[(15)-1-(Amiaocarbonyl)2-methylpropyl]
3-j[[4(dimethylamino)phenyl]acetyl]amino]-2,3,4,9 tetrahydrol IH-carbazol
-3-carboxamide 



(3R).N [(IS~1-(Aminocsrbonyl)-2-methylpropyI]-2,3,4,9tetrahydro-3-[f
[4-(methylsulfonyi)phenyl]acctyl]amino]-1Hcarbaml-3-rarboxamidc
(3R)-N-[(ISrI-(Aminocarbonyl)-2-methylpropyll-3-[t(3_
fluor-4-methylpizenyl)acetyX]amino]-2,3,4,9-tetrahydro-1H
carbazol-3-csrboxamidc 461 490,557 480.9931 460.5749 903 464 464.5391 ,as
4s1 46o.674s 489 488.6284 49D 489.61B5 Gt4 624.83B8 908 478 478.5649
Example 9: Synthesis takes place on the 0.2 mmol scale by methods B, F, G,
F, G, F, G and 0. 5
N-[[(3RD.2,3,4,9-Tetrabtydro-3-[[(2S,3S~3-methyl-1-oxn-2- 109 681 890.7934
[[(phenytrnethoxy)carbonyl]amino]peatyl]amino]-iHcarbazol-3-yl]carbonyl)-L-
valyl-);.-asparagine N-[[(352,3,4,9-Tetrahydro-3-[[(2S,3S)-3methyl-1-oxo-2-
110 691 89o.7834 [[(phenylmethoxy)carbonyl)amino]pentyl]amino]-1H- carbazol
-3-yl]carbonyl]-irvalyl-L-aspatagiuae   \ n - 59  Example 20: Synthesis
takes place on the 0.2 mmol scale by methods A, F, G, F, G, F, G, F, H and
0.
I~j[(3R)-3-j[(2S,3S2-(Aoetylamino}.3-methyl-1oxopentyl]amino]-2,3,4,9.~tetr
ahydro-lH-c;arbazol-3yl]carboxyl] lrvalyl-~aspartamide
N-Q(3S)-3-IL(2s,3s)-2-(Aoetyiamino)-3-~nabyl-iOxopentyl]amino]-2,3,4,9~~rah
ydro-1H-cx~rbazol-3yl]carbonyl]-L-valyl-Iraspartanoide
N-[[(3R}.3-([(ZR,3R~Z~Acetylamino)}.3-mcthyl-1oxopentyl]amino]-2,3,4,9
tetrahydro-1H-carbazol-3y1]carbonyl]-L-valyl-lraspartamide
N-It(3s)-3-[I(Zx,3Ry-~.(Acetylamino~.s-methyl-1oxopentyl)amino]-2,3,4,9-tet
rahydro-1H-carbazol-3yl]carbonyl] L-valyl-L-aspartamide 5 111 898 SA7.712T
12 698 587.7127 it 5ss 5e7.T~27 



114 59a 587.712T Example 11: Synthesis takes place on the 0.2 mmol scale by
methods A, F, G, F, G, F, H and 0. 10 N-[j(3R}-3-(Acetylam~o}-2,3,4,9
tetrahydro-1H-carbazol~-3- ~ ~ 484 4a4.353s yl]carbonyl]-Irvalyl
L-aspartamide N-j[(3Sr3-(Acotylamino~2,3,4,9-tetrahydro-IH-carba2oI-3-. ~~B
4a4 as4.553e yi)carbonyl]-L-valyl-h-aspartamid~
N-[[(353-(Acetylamino~2,3,4,9-tetrahydro-1H-carbazol-3- 11T ~4 d84.5538
yl]carbonyl]-D-valyl-L-aspartamide N-[[(3S}-3-(Acetyfarnino}.2,3,4,9
tetrahydro-1H-carbazol-3- t~ q~ 4s4.es39 yl]carbonyl]-L-w~lyl-D-aspartamide
. Example 12: 15 Synthesis takes place on the 0.2 mmol scale by methods A,
F, G and 0.   - 60  Phenylmethyl
L(1S,2S)-x-[[[C3R)-3-(aminocarbonyn-2,3,4,9tetrabydro-IH-carbazol-3
yl]amino]carbonyl]-2- methylbutyl]carbamate Phenylmethyl
j(1S,2S)-!-[([(3S3-(aminacarbonyl)-2,3,4,9tetrahydro-1H-carbazol
-3-yl]amino]-earbonyl]-2methylbutyl]carbamate 119 4T6 4i6.5738 12G 4T8
476.5738 Example 13: Synthesis takes place on the 0.2 mmol scale by methods
5 A, F, G, F, G, F, G, F, G and 0. N-[[(3R~.2,3,d~,9
Tetrahydro-3-([(ZS~"~-oxo-2-[(1-oxo-3- 121 722 721.6543
phcaylpropyi)aminoJ-3 ;phenylpropyl]amino]-1H-carbazol 3-yl]carbonyl]
L-valyl-L-aspartamide N-[[(3R~2,3,4,9-Tetrahydro
3-[[(28,3R}-3-methyl-I-oxo-2- 122 688 687.8371
[(I-axo-.3-phenylpropynaminolpentyl]amino]-1H-carbazol3
ylJcarbonyl]-L-valyl-T..-aspxrtamide Example 24: 10 Synthesis takes place
on the 0.2 mmol scale by methods D, F, G, F, G and 0.
N-[~(3RJ-2,3,4,9-Te~rahydro-.3-[[(25,35}-3-methyl-1-oxo-2- t23 STi 57s.ss
[[(phenylmethoxyxarbonyI]amino]pentyl]amino)~1Hcazbazol 3 yl]oarbonyl]
L..valitne, N-[[(3R)-2,3,4,9T~rahydro-3-[j(2Sr3methyl-1-oxo-2
j[(phenylmethaxy)carbonyl]amino]pexltyl] amino]-IHcarbazol -3
yl)carbo~rl]-)rvaline N-f [(3S)-Z,3,4.9-TetrahYdro-3-[L(ZS,3S)-3
methyl-1-oxo-2- L s'~7 578.6s
[[(Phenylmethoxy}~rbonyl]amino]pentYlaamino]-lHcarbazol-3-yl]carbonyl]-L-va
line 



15 Example 25: Synthesis takes place on the 0.2 mmol scale by methods C, F,
G, F, G, F, G and P   - 61  N:[[{3R)-3-[[(2S,3S)-2-[[(I,1- 125 656 s55.7921
Dimethyletho~y)car6onyljaminoj 3
methyl-1oxopeutyl]amino]-2,3,4,9.~etrahydro-1H-carbaml 3
y1]caxbonyl]-L-valyl L-aspertamide Example Z 6 Synthesis takes place on the
0.2 mmol scale by methods 5 A, F, G, F, G, F and 0.
N-[[(3S)-3-Amiao-2,3,4,9-tetrahydrol-1H-carbazol-3- 126 442 442,s17
yl]carbonyl)-L-valyl-L..aspartemide N-[[(3R)-3
Amuao-2,3,4,9-tetrahydro.-I-carbazol-3- 127 442 442.517
yl]carbonyls-L-valyl 1,-aspa~tamida
(3S)-N-[(151-(Arainocarbonyl).2.methylpropyl]-3- 12_e 441 441.2s
j[(2S,3S2-amino-3-methyl-1-oxogcniyl]amino]-2,3,4,9tetrahydro-3H
carbazale-3-aarboxamide Exampl a 17 10 Synthesis takes place on the 0.2
mmol scale by methods D, F, G, F, G, F, H and 0.
N-[[(3S3-(Acotylamino)-2,3,4,9tetr~hydro-1H-carbazol-3- ~ 4~ A65.5378
y!]carbonyl] Irvalyl-Lasparasine 15 Example 18: Synthesis takes place on
the 0.2 mmol scale by methods A, F, G, F, H and O.
(3R3-(Acelylamino~N-[(1ST-2-amino-2-oxo-1- ~ 418 418.4844
(pheiaylrnethyl)ethylj-2,3,4,9-tstrahydro-iH carbazol-3 carboxamide
(3S)-3-(Acetylamino)-N-I(1S)-2-amino-2-oxo-1- 931 41B 418.484d
(phenylmethyl)ethylj-2,3,4,9-tet~hyd~co-l.H-carbazal=3carboxamide   r - 62
Example 19: Synthesis takes place on the 0.2 mmol scale by methods B, F, G
and 0. (3S) 2,3,4,9-Tdrahydro-3-[((2S,3S)-3-methyl-1-oxo-2- 132 47a
477,5s~s
LI(phenlmethoxykarbomyl]amino]Pelntyilam~nol-1Hcarb1zol.e-3-carboxylic acid
5 



Example 20: Synthesis takes place on the 0.2 mmol scale by methods B, F, G,
F and 0. (3S)-3-[[[(2,2-Diphenylethyl)amino]acetyl]amino]-2,3,4,9- 134 4se
46a5881 te~ttahydro-1H-carbazole-3-carboxylic acid 10 Example 22: Synthesis
takes place on the 0.2 mmol scale by methods A, F, G, F, H and 0. 15
(3S)3-(Ac~tylsmino)-N
[[3(atninocarbonyl)phenyl]methyl]-2,3,4,9-tcti-ahydro-1~
carbazole-3carboxa~nide
(3S3-(Acetylamino~N-[[4(aminocarbony>)cyclohe7cyl]methylj-2,3,4,9-tetishydr
o-IHc~rbazole-3.carboxamide
(3R)3-(Acetylamino~-N-[[4(aminocarbouyl)cycloharyl]methyl]
2,3,4,9-tetrahydro-lHcarbazole-3-carboxamide (3S)-3-(Acetylamino)-N
[(1S)2-amiao-2-oxo-IpHenyl~ylJ-2,3,4,9-tetrahydro-lH-c~rbazole-3-carboxamid
e Q35, 404 404.4678 L 41o 41o.s1s 410 410.515 i 4c~ 404.~o~a Example 22:
Synthesis takes place on the 0.2 mmol scale in 20 accordance with Examples
18 and 6.   - 63  Pheny)methyl
[(1S,2S)-1-[[[(3R}-3-((ethylataiuo)carbonyl]- ~ 5~ so4.sz74
2,3,4,9~etrahydro-lHcarbawl-3-yI]amino]carboayl]-2_ methylbutyl]carbamate
Phenylmethyl [(15,2S)-2 methyl-i-([[(3R)-2,3,4,9- LQ S18 s1e.e542
tetrahydro-3_c[(i-methylethynamino]carbonyl]_1H
carbazol3-yl]amino]carbonyl]btttyl]caxbamate Phenylmettayl
[(1S,2S)-2-raethyl-1-[[[(3R..2,3,4,9- ~a't 533 532.sBt
tetrahydro-3-L[(2-methylpropYl)amino]carbonyl]-1~T carbazol
-3-yl]aminoJcarbonyl]butyljcarbau~ate Phenylmethyl
[(15,2S)-t-([[(3R~3j[(2,2- 142 547 546.7078
dimetllylpropyl)amino]carbony3].2,3,4,9-tetrahydro-11~varbazol
-3-yl]amino]carbonyl]-~-methylbutyl]carbamate Phenylmcthyl [(15,2S)-2
methyl-1-[[[(3R2,3,4,9- Q43 553 5526714
tetrahydro-3-[(phenylamino)carbonyl]-IH-carbazol-3yI]amino]caxbonyl]butyl]c
arbatnate Phenylmethyl [(1S,2S)-2-methyl-1-[[[(3R)w2.3,4,9- Z ~~ sss.sesz
tetrahydro 3-[[(pheaYlmeihyl)aminoJcarbonyl]-1H-carbazol..
3-y1]arnxno]carbonyl]butyl]rarbamate Phenylmetbyl [(1S,2S)-2
methyl-1-[[[<3Rr2,3,4,9_ 145 see 5so.7zs
tetxahydro-3-[[(2-pheuylethyl)amino)carbonylj-1H-carbazol3-yl]amino]carbony
l]butyl]rarbamatc Phenylmothyl j(IS,2S}-2-methyl-I-[[[(3R) 2,3,4,9- 1~ 5s5
ss4.T518 tetrahydro-3-[[(3-phe~ylpropyl)amino]carbonyl]-IHcarbazol
-3-yl]amino]carbonyl]butyl]carbamate 



Example 23: 5 Synthesis takes place on the 0.2 mmol scale by methods A, F,
G, I, F, G and 0.   - 64  Phenylmethyl [(15,2S)-i-[[[(3R)~3-[Q(1S)-1-.~ soa
s05.7317(aminocarboayl}-2
methylpropyl]amino]carbonyl]-2,3,4,9-tel~ahyaro-8-methmry-1H-carbazol
-3-ylJaminoJcarbonyl]-2-.methylbutyl]carbamatePhenylmethyl
[(15,2S)-1-([[(3S}.3-L[[(1S}1-~ ~
sos.7alT(aminocarbo~yn-2-methylpropyI]aminu~carbonyl)
2,3,4,9-teaahydro-8-metb~oxy 1H-cacbazol-3 yl)aa~ino]cxrbonyl~
2-metf~ylbutyl]carbamatePhenylmetbyl [(IS,2S)-1~[[(3Rj.3-[((1S}-1-iaaar s10
s~o.l5t(amtiaocarbonyl)~2-methylpropyljnmino]carbonyl]-6-chloro~-2,3,4,9-te
tcahydrv-IH-carbazol
-3-yl]amiuao]carbonyl]-2-metb~ylbutyljcarbematePhenylmethyl
[(iS,2S}-1-[([(3S)-3-([((1 S}-1-~ B10
610.151{e,minocarbonyl)-2-mcthylpropyl]amino]carbonyl]-5-chloro=2,3,4,9-tet
rahydro-1H-~carbazol-3-yl)amino]carbonyl]-Z-methylbutyl]carbamatePhenylrnet
hyl [(15,2S)~1-[[((3R3-[[[(ISO-1..190a B10
810.151(aminocarbonyl}-2-methylpropyl]aminojcarbonyl]-8-ahloro-?,3,4,9
tetrahydro-1H-carbazol:-3-yl]amino]carbonyl]-2-nacthylbutyl]carbamate   -
65  kixenylnQethyl [(IS,ZS}-I-[[[(3S}-3-([[(1S)-I-sob eto
sio,lsi(aminocarbottyi)-2-methylpropyllamln~o]carbonyl]-8-chloi.a~-2,3,4,9
tetrahydro-1H-carbazol-3
yI]amino]carbonyl]-2-mcthyIbutyi]carbamatePheaylmethyl
[(IS,2S)-I-[Q(3R)-3-j[((IS)-!-~a sa4
ea3.7o3(amiaocarbonyl)-2-npptltylpropyl]nmiao]carbonyl]-2,3,4,9-tetrahydro-
8-(trifhioromethyn-1H
carbazol-3-yljamiino]carbonyl]-2-methyibutyi]carbamatePhenylmethyl
[(1S,2S)-I-jII(3S)-3-[[[(IS~1-~ ~4
f~43.7Q3(aminiaocsrbonyl~~mathylpropyl]a~onino]carboayl]-2,3,4,9~-tctrahydr
o-8-(tritluoromethyl~lH-carbazol
3-yl]aa~uo]carbonyl]-2.metltYibutyl]carbamatePheaylmethyl
((15,2S)-1-[[[(3R}-3'[[[(1S)-1-Z 690
58s.7327(aminocarbonyl~-~methyipmPYl]amino]carbonyl]-2,3,4,9-tetrahydro-8-m
cthyl-lIi-carbazol
3-yl]amino]carbonyl]-2-methylbutyl]carbamatcPhe~oylmethyi
((1S,2S~1-[[[(3S).3-[[[(151.i5ob 6so
ses.7327(a~Aiuocarbonyl)-2-methylpropyl]amino~carbonyl]-2,3,4,9-tetrahydro-
8-methyl-1H
.~carbazol-3-yl]amino]carbonyl]-2-methylbutyl]carbamatcPhenylmethyl
[(1S,2S)-1-[[[(31g3-[[[(1S)-1-~ ~
ses.7327{amiaocarbonyn-2.mcthylproPyl]auduno3carbonyl]-2,3,4.9-te~b~ydto-5-
methyl-IH-carhazoI-3 ~i]am~ao]carboayl~
2-methylbutyl]carba~natcPhenylmethyl [(1S,2S~-1-[[[(35.3-[[((!S)-1-151h 5so
ses.7a27(aminocarbonyl)-2-methylpropyi]aminolcarbonyl]-2,3,4,9_tetrahydro-5
-methyl-1H-carbazol:_3.yllaminoJcarbonyl]-Z-methylbutyi]carbamatePbcnylmeth
yl [(1S,ZS)-I-[[[(3R)-3-j[[(1S)-1-t a sso ses.7327(aminocarbonyl)
2-methyfpropyl]amino]ratbonyl]-2,3,4,9.tetrahydro-?-methyl-1H-carbazol~-3-y
l]aminoJcsrbonyl]-2..methylbutyl]carbamate   - 66  Phenylmethyl
[(15,2S)-1-[[((3S~-3-t[((1S)-1- 131d b90 589.7327
(aminocarbonyl~2-matbylpropyl]aminoJcarbonyl]-2,3,4,9tetrahydro-7-methyl-1H
-carbazol-3-yljamino]carbonyl]-2tuethylbutyl]carbamate Phenylmethyl
[(15,2S)-1[[j(3R)-3-[[[(1ST-1~ .~ 810 610.151
(aminocarbonyl)-2-methylpxopyl]aminoJcarbonyI]-5-chloro=
z,3,4,9.4etrahydro-1H-carbazol: 3-yljamino]carbonyl]-2
methylbutyl]carbamate P>~e~ylm~hyl [(ls,zs)-~-tQ(3sy.3-t[[(zs)-z- ~.~ B10
610.1b1 (aminocarbo~ayl~-2-methylproPY1]aminolcarboayl]-7-c~loro=
2,3,4,9~ctrahydro-IH-carbazoi -3-yl]amuao]carbonyl]-2 methylbutyl]carbamate
Phenylmethyl ((15,2S)-1-[[[(3Rr?-[[((IS)-1- 152c 81o B1fl.151
(aminocet~bonyl~2-methylpropyilaminelcarbonyl] 7-chloro= .
2,3,4,9xetrahydro-l~i carbazol-3-y1]amino]carbo~l)-2 methylbutyIjcarbamate
(3R)-3-[[I(is)-1'(AminoCarbony~-2- . ~ 620 619,7149
mcthylpmpyl~amino]carbonyl] 2,3,4,9 t~rat~ydro-3[[(2S,3S)3-methyl
1-oxo-2[[(phenylmethoxyxarbonyl]atuino]pentyl]amiuo]-1Hcarba,zole-8-carboxy
lic acid (3S)-3-[IL(15~1-(Aminocarbonyl)-2- ,15~ 820 819,7149
~anethylptopyljanauno]carbamyl)-2,3,4,9-tetrahydro-3[[(ZS,3S~3-methyl-1-oxo
-~ t[(phenylmethoxy)carbonyl]amino]pentyl]aminorlHcarbazole-8-carboxylic
acid rbenyl~~cnyl [(1 S,2S)-1-[[[(3R)-3-[[((15)1- ,~3 583 593.898
(aminocarbonyl)-2..methylpropyl]annino]carbonyl3-6-flaoro2,3,4,9
tetrahydro-1H-carbazol-3-yl]aminoJcalbonyl]-2 methylbutyl]carbamate.
Phenylmcthyl [(1S,2S)-1-IfI(35~3-(LL(1S)-1- sae 5s3 as3.sss
(aminooarbonyi~2-methylpropylJam;no]carbonyl]-6-fluoroZ,3,4,9
tttrahydro-IH-carbawl-3 yl]arninoJcarbonyl]-2 me~thylbutyl]carbamate 



Phenylmethyl ((IS,2S~I-(([(3R)-3-[[[(1S)-I- 165s 605 603.7317
(aminocarbo~ayl)-2-methylpropyllaminolcarbonyl]-2,3,4,9_
tatrehydro-6-methoxy-1H-carbazol -3-yl]amine]carbonyl]-2
methylbutyl]carbamate   - 67  Phenylmethyl [(1S,2S)-1-[[[(353-j[((1S}-1- ~
6~ sos.7~17 (aminocarbonyl~2 metlaylpropyl]amiaoJcarbonyl]-2,3,4,9
tetrahyda~o-6-methoxy-Hi carbazol-3-yl]amino]carbonyl]-2_
methylbutyl]~arbamace Pbenylmethyl [(1S,2S)-1-[I[(3R~3-[[[(iSyl- saes ses
sas.73z?
(aminocarbon~yl)-2-methylpropYnamino]cz<rbonyl]-2,3t4,9tctrahydm.6-mathyl
1H-carbaml-3-yl]amino]carborxyl]-Z mettaylbutyl]csrbamate Phenylmethyl
[{1S,2S~1-[[[(3S}-3.[[[(151- .Zgb_ ses sss.r~tr
(aminocarbonyl)-2..methylpropyl]amino]carbonyl)-2,3,4,9tettahydro-6
methyl-iH-carba~ol: 3 yl]amino]carbonyl]-2 ~mothylbutyIJcarbamate
Phenylmud~yl [(1S,2S~1-([((3R}.3-j[[(1S}-1- ~ ~t szo,7as
(aminocarbonyl)-2-methylpropyl]amino]carbonyl]-2,3,4,9tetrahydro-6-nitres-i
H-carbazol-3-yl]amino]carbonyl]-2_ methylbutyl]carbamate Phenylmethyl
[(iS,2SJ~1-[[[(3S}-3-[[((iSj~1- ~ ~~ 620.703
(sminocarboncyl)-~methylpropyl]amino]carbonyl]-2;
3,4,9tetrahydm-6-vitro-1H-carbazal
3-yl]amiuo)catbonyl]-2methylbutyl]carbatnate Phenytmethyl
[(15,2S)-1-([[(3R)-3-[[[(151- use s~ 63z.7a1s (aminocerboriyl).4-
[{amin~oitminomethy~amiaoJbutyl]amino]carbonyl]-2,3;
4,9tetrahydro-1H-carbawl-3-yl]amino]carbonyl]-2methylbutyl]carbamate
(3R~N-[(1 S}~1-(Aminocarbonyl~2-methylpropyl]-2,3,4,9tetralxydro-3-j(3
pyridinylacetyl)amino]-ltd cerba~ole-3carboxamide (3S)
N-[(1S)-1-(Aminocarbonyl)-2-methylpropyI]-2,3,4,9tearahydro-3-[(3-pyridinyl
acetyl~mino]-1H-carbazole-3carboramide 168a d47 447.5361 159b q47 447.6361
(3R~N-[(1 S]-1-(Aminocarbonyl).2-methylpropyl]-2,3,4,9- 160a 486 496.6078
tetrahydro-3-[(1-naphthalenylacetyl)amino]-1H carbazole-3.. carboxamide   -
68  (3 S)-N-C(I S)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-IBOb 486
486.607Btet~ydro-3-[(1-naphtbalenylacctyl)a~mino].1H
carbazole-3-carboxamide(3RrN-[(1S}-1-(A,muaocarbo~rl)
2-metlylpropyl]-2,3,4,9-961a a96
a9s,so79tetrab~ydro-3-[(2-naphthalenylacetyl)amino]-IH-carbaxole-3-carboxam
id.e(3S)-N [(15~-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-~ a~
a~,soretdrahydro-3-[(2raaphthaLenYlacetyl)aminol-1H-carbazole
3-carboramide(3R)-N-[(1S}-1-(,A,minocarbdnyl)-2-methylpropyl]-3-([(2,3-~
4~2 d726859dihydro-1H inden
1-yl)catbonyt]amino]-2,3,4,9-teirahydro-1H-car6azole
-3-carboxsmide(3S)-N-[( 1 S)-1-(Aminocarbonyl)-2-n~ethylpropyl]-3-[[(Z,3-~
4~ 472.6858dihydxo-'1H inden-1 yl)catbo~nyl]anoino]-2,3,4,9
tetrahydro-l~i-carba~ole -3-carboxamide(3R~.N-((1
S}-1-(Aminocsrbo~ra~.2-mEthylpropyl] 2,3,4,9-1~ ~
Q8.5132tetrahydro-3-r(lei-imidazol-4-ylacxtyl)aminoJ-1H-carbazole
-3-c~Oxamide(3 SAN [(1 S)-1-(Ami~aocsrbonyl)-2-methylp~ropyl] 2,3,4,9-ie3b
43s a3s.5132tetrahydro-3-[(lei.imidazol-4-ylacetyl)annino]-IH-~arbazole
-3-carboxamide(3R}~N [(1S)-1-(Anuinocarbonyl)-2..methylpropy)j-2,3,4,9-i~a
~ 485.se4st~rahydrw3-[(1~I-indol-3 ylscatyl)amino]-IH-carbazole
3-carboxamide(3S)N [(IS}-1-(Aminocarbonyl)-2-methylpropyl] 2,3,4,9-ire 4ee
aas.6e4st~rahydro-3-((!H
indol-3.ylacetyl)aminoJ-1H-carbazole-3-carboxamide(3R)-N-[(I
S~1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-1~a 461
460.6p8tetrahydro.~-[[(4.mcthylphenyl)acetyl]amino]-lei-carb$zole-3-carboxa
mide(3S)-N [(IS)-I-(Aminocarbonyl)-2-mcthylpropylJ-2,3,4,9-issb 4g1
460.6748tetrahydro-3-[[(4-mcthYlphenyl)acctyl]amino]-11~-carbazole
-3-carboxamide(3R~N-[(1S)-1-(Aminocarbonyl)-.2-methylpropyl]-2,3,4,9-~ 516
614.5451tetrahydro-3-[[[4-(trifluotometltyI)pk~enylJacetyl]amino]-1Hcaxbazo
le: 3-carboxamide   - 69  (3 S]~N-[( 1
S)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-.ice 61 b
514.5451te~ydro-3-[[[4-(trifluoromethyl)phanyl]acetyl]ar~oinoJ-1H-carbazol
a -3-carbo~:am~ide(3R)-N-[(1S}.1-(Aminocarbonyl~2-methylpropyl]-3-j[(4-.1~
~1
48o.8931c,6lorophenyl)acetyl]amino]-2,3,4,9-tetrabydro-lH-catbazole-3-car6o
xamide(3S)-N [(151-(Amiaocarbo~yl)-2-meihylpropyl] _3-[[~4-.L~ 4ei
4eo.ss31cblorophenyl)acetyl]amino]-2,3,4,9-te~cahydro-1H-~,rbuzol a
-3-cacboxamide(3S~N [(1S)-1-(Aminocarboa~yl)-2-methylpropyl]-2,3,4,9-iB~
616
614.5451tearahydro-3-[r[3-(ttifluo~ro~ncthyl~hetxyl]acetyl]amino]-1H-carbaz
ole -3-cdrboxamide(3R~N [{1S)-1-(Aminocarbonyl)-7~nethylpropyl]
2,3,4,9-lesb 815 sia.s459tetrahydro
3-[(j3..(tri~uoromett~yl)phenyl]acetyl]amino]-lII-carbazole.3-carboxamide(3
R)-N-[(1 S)-1-(Aminocarbonyi)-2-methylpropyl]-3-j[(3-.lea 4s5
4s4.bseifluorophenyl)acetyl]amino]-2,3,4,9-tetrahydro-1H-carbazole-3-carbox
amide(3S~N [(1 S)-1-(A,minocarbonyl~2-mathylpropylJ-3-[[~3-esb 486
4s4.saeithiorophenyl)acetyl]amino]..2,3,4,9~-tetrahydxo-1H-carba2ole-3-carb
oxamide(3R)-N-[El S}-l~-(Aminocarbonyl~2-methy~propyl]-2,3,4,9-~ 4~
476.573Btetrahydro-3-(I(3-methmryplmnYl)acetyl]amino]-1H-carbazole-3-carbox
amide(3S?-N-[{15~-1-(Amiuocarrbonyl)-2-~rrethylpropyl]-2,3,4,9-i?~ 4~'
47s.b73Btetrahydro-3-[[(3 methwcypheuyl)acctyl]amino]-1H-carbazole
3-carboa~amide(3R).N-[(1S)wl-(Aminocarbonyl~2-methylpmpyl]-2,3,4,9-.iZt ~
47s.573stetrahydro-3-[[(2-methoxyphenyl)acetyl]amino] 1H-carbazole
-3..carboxamide-(3S)-N-[(iS)-1-(Aminocarbonyl~2-methylpropyl] 2,3,4,9-~ 4T7
4TS.s73etetrahydro-3-[[(2-methoxyphenyl)acetyl]amino]1~T-carbazole.3-carbox
amide-3R N 1S 1- Aminocarbon 1 2-meth 1 r 1-3 3 



~ (4- l ( ) -L( )- ( Y ~- -tf p opY y2a 478 47A,5849_ _ _ _ . _ .
fluorophenylrl-oxopropyl]amino]-2,3,4,9-tet~-ahydro-lH-carbazole
3-car6nxamide   - 70
(3S)-N-[(1S)-I-(Aminocarbonyl~-2-methylpropyl]-3-[[3-(4-t~ ~7s
478.5s4sfluoz'ophcnyl)-1-oxopropyl]amino]-2,3,4,9~,etcahydro-lHcarbazole-3-
carboxamide(3R)-N-[{1S)-1-(Aminxxrbonyl)-2-me~thylpropyl]-3-[[3-T3a 497
496.555(3,4-di#luorophenyi)-1-oxopxopyl]amigo]-2,3,4,9
tetrahydro-1H-carbaxole 3-carboxamide(3S~.N
[(IS}-I-(Aminocarbaayl~2-m~ethyIpropyl]-3-[[3-(~ 497
4ss.~(3,4-difluorophenyl)-1-oxopmpyl]amino)
2,3,4,9-tetnahydro-1H-caxbazole-3-carboxamade(3R)-N [(1
S~-I-(Aminocarbonyl~-2 methylpropyl]-3-[[3-s7~ ~
s92.so57[3,4.his(trifluoromothyl)ph~cnYl]-1-oxopropyl]aminol
2,3,4,9-tetral~ydro-lli-carbazole-3-carboxamide(3 S)-I~ [(I
S)-i-(Aaoninocarbonyl)-2-r~ethylproPylJ-3-C[3-~ s93
se2sasr[3,4-bis(trifloorometlayl)phenyl]-I-oxoproPYl]amigo]-Z,3,4,9-tetrahy
dro-1H-carbaxole -3-catboxamideN-[(1 S}-i-(A.minocarbonyl~~mcthylpropy~
2,,3,4,9-1T8 477
476.5738tetrahydro-3-[[(4-methoxypl~enyl)acetyl]amino]-1H-carbazole-3-carbo
xamlda (3R)-N-[(1S)-I-(Aminocarbonyl}-2-mcthylpropyt]-2,3,4,9- -3Tea 491
490.8008
tetrahydro-3-[[3-(4-methoxyphenylrl-oxopropyl]amino]IH-carbazole-3-carboxaz
nide (3S)-N [(lS)-I-(Aminocarbonyl)-2-methylpropyl]-Z,3,4,9- t.~ 491
490.6oos
tetrahydro-3-[[3-{4-u~ethoxyphenyl~-1-oxopropyl]amino]1H-carbazole-3-cerbox
amide (3,R~-N [(1S)_l-(A,minocarbonyl~-2-methylpropyl]-2,3,4,9- 3IZ~ ~t
4so,soos tetsahydro-3-[[3-(2-paethosyphenyl)-I-oxopropyl]amino]IH-carbazole
-3-carboxamiole (3S~N.[(IS~I-(Ardluocarbonyl~2-~onethylprop5'1]-2,3,4,9-
.1133' 4et ~so.eoos
tetrahydro-3-[[3-(2-methoxpphenyl)-l..oxopmpylJamino]1H-carbazole-3-carboxa
mide (3R)-N-[(1S}-I-(Auainocarbonyl)-2-methylpropyl]-2,3,4,9- ~ so0
4ee.stt7 tetsahydro-3-[[3-(1H indol-3 yl)-I-oxopropyl]amino]-1Hcarbazole
-3-carboxamide (3 S}-N-[(1 S}-1-(A.minocarbo~uyl}-2-me~thylpropylj~2,3,4,9-
~ 5~ 499.611T
tetrahydro-3-[[3-(1I~-indol-3-yl}.1-oxopropyl]amino]-1Hcarbaxole-3-carboxam
ide 



- 71  (3R~N-j(1S).-1-(Aminocerbonyl) 2.methylpropYy2,3,4,9. 179a eoa
tetrahydro-3-[(I-.oxo-6-phe~rlhe~ryl)amino]-iH-catbazol -3 carboxamide
(3S}-N [(IS}-1-(Amir~ocarbonyl)-2-mothylprppyl)-2,3,4,9- ~7g~ s~~
tGtrahydro-3-[(1-0~o-6-phcnplhexyl)amino]-IH-carbaxol-3cerbo~amide
Pheniylmethyl [(15,2S)-1-[Q(3R)'3'j((2S)-Z. (aminocarbonyl)-Z
,pyrrolidinylJearbonyI~-2,3,4,9tetrahydro-IH-carbazol 3-yl]amino]carbonyl]
Zmethylbutyl]carbamate . Ptaenylmethyl [(iS,2S)-1-i([(3S}-3.j[(ZS)..2.
(amiuocarbonylrl pyrrolidi.~r1]carboztyl]-2,3,4,9tetrahydro-1H-carbazol 3
yl]amigo]carbonyl]-2methylbutyl]carbamate Phcnylmethy!
[(IS,2S)-Z-[[[(3R)-3`[[[(ls)-I(a~mnriocarbomyl).2-methylpropyl)aminv]carbon
yl]_'l,g. dichloro-2,3,4,9-tetralrydro-1H-carbazol
..3yl]amino]carbonyl]-2-mekhylbutyl]carbamate Phenylm~cnyl
j(IS,ZS)-i-[(~(ss~3-i[~(is~I(amioocarbonyl}-2-nlethylpmpyl]aznino)carbonyl]
-T,8dichlvro=2,3,4,9~tet~rdhydrcrlH carbazol-3yl]ami~;
o]carbonyl]-2-mcthylbutyl]carbamate ,~ s74 j8~ 574 182a 645 82b 845
8p2.6552 502.8552 5T3,6901 s73.8901 sa4.ses1 s44.sss~ Pherrylanethyl
j(1S,ZS~1-[[[(3R3-[[[(IS)-i- (~ soA so3.759s
(aminoc~rbonyl~.~methylpropyl]a~ouino]carbonyl]-2,3,4,9tetrahydro-5,8-dimct
hyl-iH-carbazol ~3 yl]amiao]carboz~yl~ 2-methylbatyl]carfiamate
Phcnylmgthyl [(1S,2S)-1-[[[(3S)-3-[[[(iS~I- 83b 804 803.7595
(aminocarbonyn-2-methylpmpyl]amino]carbonyl]-2,3,4,9tetzahydro-5,8-diraessh
yl-IH-carbazol -3-y1]amino]carbonyl] 2-methylbutyl]carbamate Phenylmethyl
[(i S,2S~-i-{[[(3It)'3-[Q(1 S)-I- ~ ~ s4A.sse~
(aminocarbonyl)-2-methylpropyl]amino]carbonyl]..6,8diehloio~-2,3,4,9-tetrah
ydro-IH-carbazol-3 yt]amino]carbonyl]-2-methylbutyl]carbannate PhenylmethyI
[(IS,2S)-1-[([(353-[j[(IS)-1- ~e 845 844.59B1
(aminocarbonyl~2-methylpropYl]amino]carbonyl)-6,8diohloro-2,3,4,9
tetrahydro-1H-carbazol-3yl]amino]oarbonyl]-2-methylbutyl]carbamate   - 72
Phenylmethyl [(1S,2S~1-jj[(3R}-3-Q[(IS)-1- ~~ 6~ s54.so2
(aminocarbvnyl~-2-methylpropyl]amino]carbonyi]-6-broma2,3,4,9
tetrahydro-lH-carbazol-3-yl]ammo]carbonyll-2 



methylbutyl]carbamate Phenylmethyl [(IS,2~}-l~[[[(3S}-3-[([(1S}-1- ~ 655
654.602
(aminacarbonyl)-2-methylpropYf]amino]carbonyl]-6.bromo2,3,4,9-tetrahydro-lI
~-oarbazol -3 yl]amino]carbonyl]-2 methylbutyl]carbamate
(3RD-~1-[~ls)-1-(Aminocarbonyl~2..methylpropYll-3-t[(4- ~asa s1, st,.o1ea
chlorophenyl)acetyl]amino]-2,3,e1,9
tetrahpdxo-8-m~hoxy1kI-carbazole=3-carboxamide~ (3 S)-1~[(i
S)-1-(Am~otocarbonyl~2-rnethylpropyl]-3-[~(y ~ s 5~ 1 s1 ~ .01s9
chloropbetryl)acetyl]ami~to]-2,3,4,9-tetcahydro-8-methoxy
1H-carbazole-3-carboxamide Phenylmetbyi [(1S,2S~.1-[[[(3R}-3-([[(1R.2
amino-1-[(a- ~...~ . 85e ss8.195
chloxophcnyl~methyl]-2-oxoethyl]amine]carbonyl]-2,3,4,9tetxahydro-1H-carbaz
ol 3 yl]amino]carbonyl]-2 methylbutyl]caxbamate Phenylmethyl
j(1S,2S)~i-[([(3S)-3-[[I(1R~2-amino..l-I(4- ~ ssa sse,~s5
chlorophenyl)methyl]-2-o.coethyl]amino]carbonyl] 2,3,4,9.
tetrahydro-IH-c~atbazol: 3-yl]amiuvo]carbonyl]-2methylbutyl]cecbamate
Pbenyltnethyl [(ls,xs~1-[((3-Ct(3-amino-3- ~ee_ 54a sar.ssz~
oxopropynaminojcarbo~l]-2,3g1,9-tetrahydro.lH-carbaxol3-y1]amino]carbonyl]-
2-metbylbutyl]carbamate
(2s1-IC(3RD.~-f[(4-cct~llorophenyl)acectyl]amino].2,3,4,9- iB9a sOS
soe,oo31 t~rahydro-8-methoxy-1H-aarbazol-3 yl]carbonyl]-2
pyrrolidinecarboxamide (ZS}-1-[[(3
S)-3-([(4-Chlor.ophenyl)acctyljamino]-2,3,4,9_ 9b 609 509.0031
tctrahydro--8-methoxy-1H-oarbazol-3-yl]cmbonyl]-2Pyrrolidinecarbaxamidc
Phenylmctl~yl E(1S,2S)-1([j(3R}-3-[I(25)-2_190a 628 627.7815
(antinocarbonyl)octahydro-1H-indol-1-yl]carbonyl]-2,3,4,9tetrahydro-1
Fi-carbazol -3-yl]amino]carbonyl]-2mechylbutyl]carbamate   - 73
phenylmethyl [(15,2S)-1-[[[(3S)-3-[((252_ 190b 628 627.7815
(aminocarbonyl)octahydro-1H
indol-1-yl]carbot~yi]-2,3,4,9tetrahydxo-1H-carbazol-3-yl]amino]carbonyl]-2m
ethylbutyTjcarbamate Phenylmethyl [(1S,2S~.1-[[[(3R.3-[((2S,4R~2- 191a 5so
ses.seat (amiu4ocarbonyl)-4-hydroxy-l~ytrolidinyl]car8onylj_ 2,3,4,9
tetrshydro-1H-carbazol-3-yl]amino]carbonyl]-2 mexhylbutyIJcarbamate
Phenylmethyl [(1S,2S]-1-[[[(3S)-3-[((25,4R) 2- 191b 590 689.6891
(aminocarbonyl~4-b~ydroxy-1
pyirolidinyl]carbonyl]2,3,4,9-tetrahydro-1H-carbazol.-3-yI]amino]carboxyl]-
2methylbutyl]carbamate Phenylmethyl [(iS,2~5')-1-(([(31t)-3-(([(IS,ZR)-1- ~
578 577.6781
(aminocarbonyl}.2-hydroxypropylJan~inojcarbonyl]-2,3,4,9Eetrshydro-lH-carba
zol-3-yI]amnao]carbonyl]-2methylbutyl]caibaumte Phenyimethyl
((lS,xs~..1-([[(3s)..3-(j((1S,2X~1- 291b 678 677.678'I (aminocarbonyl)-2
hydroxypropyl]amino]carbonyl]-2,3,4,9tetrahydra-1H
carbaxol-3-yl]aminojcarbonyl]-2-. methylbutyljcarbamate Phenylmethyl
((1S,2S')-1-[[[(3S~-3-[((amino-2- zee 534 533.s259
o~,oethyl)amino]carboxyl]-2,3,4,9 tar~ahydro-1H carbazol:
3Y1]aminolcarbonyl]-2-methYlbutyl]carbamate Phenylmethyl
[(1S,2Sj-1-(((3-[((2- 192 s96 6s5.ssea
(aminocarboayl)Phenyl]atuino]carbonyl]-2,3,4,9~etrahydro1H-carbaxol-3-yl]am
ino]carbonyl]-~.methylbutytJcarbamate
(3R~N-[(1S)-1-(A,miaocarbonyl)-2-methylpropyl]-3-([[4_ 93 816 B16.119
chloro-3-[((4-pyridinylaminor carboxyl]anwino]phenyljacetyl]amino]
2,3,4,9-tetrahydro1H carbazole-3-carboxacnide 



(3S~N ((1 S'~-1-(A,minocarbonyl}-2-methylpropyl]-3-[[[4. ~~ s1e s1s.11s
chloro3-[[(4
pY~~Y~)nYll~iao]phenyljacetyl]aminoJ2,3,4,9-tarahydro-1H-carbazole-3-c~rbox
amide (3R)~N-((iS~l-(A~minocarbo~ryl~2.mathylpropyl]-3-[(['4- 194a- 81S
696.13 ahloro-3-[[(phenylamino} carbonyl]amiao]phenyljacctyl]amino]-2,3,4,9
tetrahydro1H-carbazole:-3-carboxanude
(3s)-N-L(ls~l-(Aaminoaar6onyl)-z-mechylpropyij.3-([(4- ~~ 615 81s.,3   - 74
chlor.o-3-[[(phenylzunino~.
carbonyl]amino]phenyl]acotyl]amino]-2,3,4,9-tetrahydro1H-carbazole-3-carbox
amide (3R~N-[(iS)~1-(A,minocarbonyl)-Zrmetbylp~ropyl]-3-[[[4- ~g~' ~ ~.t~
chlor.o'-3-[[~(phauylmethyl)amino]
csrbonyl]amino]phenyl]acetyl]amino]-2,3,4,9-tetzahydroiH-carbazol~3-carbo~r
amide (3S)-N-[(1 S)-1-(Amlaocatbonyl~2-methylpropyl]-3-[[[4- ~~ eze s2s.~5~
chloro-3-[[[(phenyLmethpl)amino]carbonyl]amino)phenyl]acetyl)amino]-Z,3,4,9
.rstrahydro-1H-carbazola-3cazboxamidc
(3RD.N-j(151-(Aminocarbonyl~2-methyipropyl]-3-[[[4- ~9Ba s~s s~ts.tts
chloro-3-[[(2-pyridiaylamino)carbonyl)amino]phenyl]acetyl]amino]-2,3,4,9
tetrahydro-1- carbaxole-3 carboxamida
(3S)~N-[(1ST-1-(A~ouinocarbonyl)-2-methylpropyl]-3-[[[4- ~9Bb s~s s~s.~l9
chloro-3-[[(Z-PyridinYlamino)carbonyl]amine]Pho~tyl]acetyll_
amino]-2,3,4,9-tetrahydro-1H-carbazolc-3-carboxa~mida Example 24: Synthesis
takes place on the 0.2 mmol scale by methods 5 A, F, G, I, F, H and O.
(3R3-(AcetYlamino~N [(iS~l-(aminocarbonyl)-2- 97a 400 4oo.4ts2
methylpropyl] 2,3,4,9-tetruhydro-8-methoxy 1H-carbazol-3 carbohamide
(35~-3-(Acetylamino~N-I(1S)-1-(aminocarbonyl) ~ ~s~ ~aoa 4oo.a~s2
methylpropyl]-2,3,4,9-tetrahydro-8 methoxy-1H-carbazol-3 carbaxamide
3-(Acetylamino~N-j(1S)-1-(aminocarbonyl)-2- l~.e- 4o5 4oa.es55
methylpropyl]-6-chloro-2,3,4,9-tetrahytirro-1Td-carbazole-3carboxamide
3-(Acetylamino)-N-((151-(aminocarbonyl)..2- ~ 769 768.9544
methylpropylJ-2,3,4,9-tetrahydro-5-methyl-1H-caxbazole-3carboxamide   - 75
3-(Acetylam~ino)-N-[(iS)-1-(aminocarbonyl)2-Z~ 769 788.9544methylpropyl]
2,3,4,9-tet~ahydro-8-methyl-1H-carbazole-3-carboxamide3-(Acetylamino~N
[(1SJ~1-(aminocatbonyl~.2-~ e10 e09.7911methylpropyl]-5-chloro-2,3,4,9
tetrahydro-iH-carbazole-3-carboxamide3-(Acetylarpuino)-N-[(iS)-1-(anainvcar
bflnylr2-~3 g10 aos.T~l1methylproppi) 7-chloro 2,3,4,9
tets~b~ydro-1H-carbazole-3-carboxsmide(3Rr3-(Acetylamino)-N-[(1S}-1-(axuino
carbonyl~2-z~ 3s8
3e8.4405methyipropyl]-Crfluor.o-2,3,et,9-tetrahydro-'!~i-cacbazole-3-carbox
amide(353-(Acetylamiao)-N-[(I S~I-(aminocarbonyl~-~_03 388
389.440Smethyipropyl]-6-fluor o-2,3,a,9~.tetrahydro-lH-carbazol a
-3-carboxamide(3R)-3-(Ace~ylamino)-N-[(15~-I-(aminocarbonyl~2-~ 400
400.47s2methylpropylJ-2,3,4,9-~arahydro~-b-methoxy
iH-carbazole-3-carboxamide(3 S~3-(A,cetylamino}-N-[(X
S)-1-(aminoc~bonyl)-2-~b 400 4D0.47e2metbylpropylJ-a3,4,9
t~rahydro-6-methoxy-1H-carbazole.3-carboxamide(3R3-(Acetyla~aovino}.N-((ISO
-1-(aminocarbonyl}-2-Zosa ~e4 as4.477zmeThylpropyl]-2,3,4,9
totcahydro-6-methyl-IH-carbazole-3-carboxamide(3 S)-3-(AcetylamioO~N-[(1
S)-1-(aminocarbonyl) 2-..~5b 3B4 38a.4n2methylpropyl]-2,3,4,9
tetrahydro-b-methyl-iH-carbazole-3-carboxamide(3R3-(Acetylamino)-N-[(1ST-1-
(aminocarbonylr2-gs 3~a
3~o.aso4methylpropyl]-2,3,4,9-tetrahydro-1H-~carbazole -3-carboxamide
(353-(Acetylamino) N-L(1S).1-(amiuvcatbonyn-2- .~ 370 370.4504
methylp~opyl]-2,3,4,9-tatrehydro-iH-carbazole-3.carbo~:amide 



(3R3-(Acetylamino~N-[(1S}~I=(aminocarbonyl)-2- zo7a 43a 438.3406
methylpropyl]7,8-diclrloso-2,3,4,9 tctsahydro-'lH-carbazole-3 carbo~canaide
- 76  (3S)-3-(AcetyIamino)-N-((1S)-1-(aminocarbonyl)-2- 207b '~ 439.3406
methylpropyl]-7,8-diclalor~2,3,4,9 tetrahydm-IH-carba~ole-3 c,3rboxamide
(3R3-(Acetylamino~-N-[(1 Srl-(aminocarbonyl)-2- .~a_ 388 398.S04
methylpropyl] 2,3,4,9-tetra6ydro-5,8-dimethyl-1H-carbazole 3-carboxamide
(3S)-3-(Ace~tylxmuno)-N-j(1S}-1-(aminocarbonylrZ- ~a 3~ 3ss.so4
methylpropyl]-2,3,4,9-tetrshydro-5,8-dimethyl-1H-carbazole  3-carboxamide
(3RD-3-(Acet~'lamino~.N-[(15~1-(aminocarbonyl) 2- .8~a ~~s 4se.a4oB
rr~etkvylpropyl]-6,8-dichloro-2,3,4,9-tetrehydro-lH-caxbazole -3
carboxaznide (3S)-3-(Acetylau~ino~N [(1S)-!-(aarinocarbonyl~.2- ~ ~
43g.3~4os methylpropyl]-6,8-dichlor~o-2,3,4,9-tet~b~ydro-IH-carbazole 3
carboatamide Example 25: Synthesis takes place on the 0.2 mmol scale by
methods 5 A, F, G, I, F, G, F and O.
(3R3-[[(2S)-2-Amino-5-[(aminoiminomatlryl)ami.no]-1- 210a 485 484.6014
oxoperriyl]am~oa
N-((1Sj-1-(mninocarbonyI)-2methylpropyl]-2,3,4,9~etcahydro-1H-carbazole
-3-carboxamide (sSr3-[[(zs~2-Amino-s-[(amiaoiroinomethyl)amino]-1- 2106 4b5
484.6014 oxopentyl]amino] N-[(1S)-1-(ammocerbon~yl~2
mckhylpropyl]-2,3,4,9-tearal~ydro- 1H-carbazole-3-carboxamide
(3R)-.N-[(1S}-1-(Aminoca~rboayl~2-mcthylpropyl]-2,3,4,9- ~ 497 486.6S2
tetrehydro-3-[[Q~'((1-piperidinyl)ethyl]amino]acerYilami~no]1H-carbazole-3-
carboaamide (3S)-N [(151-(Aminocarbo~l) Z-methylpropyl]-2,3,4,9- 2t~ 4e7
4ss.s52
tetrahydro-3-[[[(2-(1-PiPeridinY~e~YI]amino]acetyl]amino]1Ti-carbazole-3-ca
rboxamide (3RD-N-[(lSr1-(Arnuinocarbonyl~..2-methylpropy]-2,3,4,9- za s29
628.s5a4 tetrahydro-3-[[[[2-(IH indol-3 yl)ethyl]amino]acetyl]amino~-1
H-carbazoie-3-carboxamide '    (3 S)-N-[(1
S~-1-(Atnin~ocarbo~ryl~.2-methylpropyl]-2,3, a,9- 2126 6'2,4 628.8534
tetrahydro..3-I[[[2-(1~ idol-3
yl~thyl]amino]acetyl]amino]-iH-carbazole-3-carboxamide (3R)-N-[(1 S~
1-(Amiaocarbonyl~.2-methylpropylj-3-[[[(1,3.. z.~ s2o s~ s.5es~
benzodioxol5-ylmethyl)amino]acetyl]amino]
2,3,4,9tetrahyd~ro-1H-c~rbazole-3-carboxamidc (3 SrN-[(1
S~-1-(Aminocarbonyl~-'2-methylpropyl].3-[[[(I>3- .~ 52Q 618.5987
bevxodioxol-5-ylmethyi]aminoJacetyi]amino~-2,3,4,9tetrahydro-lH-carbazole-3
-catboxamide (3R.)~N'[(1 S)-1-(AminocarbonD'1)-~methylpropplJ"3-[[[(2,2- -~
ses sss.7la~
diph~nyl~yl)amino)ac~tYl]amino]-2,3,4,9-tetcahydco-1Hcarbaaole-3-c~rboaamid
e (3S~N-[(ls)-1-(Aminocarboayl)-2-methylpxopyl]-3-[It(2,2- -?`t~ ses
sss.r~4~ diphenylethyl)amino]acetyl]~aaino]-2,3,4,9 tetrahydro-1H
carbazole-3..carboxamide (3~.~N-[(~S~.x-(~o~o~l)-~-methylp~opyl~-z,3,4,9-
215a tet~ahydro-3-[~[?r
[methyl(phenylmethyl)amino]ethyl]amino]acetyl]amino]_ I
I~-carba~ole-3-carboxamide 



(3S~N [(1S)-1-(Aminocarbonyl)-2-mathylpropyl]-2,3,4,9tctrahydro-3-([[[2
[methyl(phenyls~dethynaminoJethyIjamino]acetyl]amino]_
1~-carbazole-3-carbo~camide Examp 1 a 2 6 Synthesis takes place on the 0.2
mmol scale by methods 5 A, F, G, I, F, G, F, H and O. 3-[[[Acetyl[2-(1
~iperidinyi)ethyl]amino]acetyl]amino]-N- 216 639 638.B889 f (1
S~-1-(eminoaarbon~yl~2-mothylpropyl]-2,3,4,9tetrahydro-iH-carbazolc.-3-cafi
oxamide (3R)-3-[[[A,cetyl[2- z~y~ s~s S7a.7z~r
[methyl(phenylmethyl)amino]ethyl]amino]acetyl]amino]-N [(1
S~1-(an~inocarbonyl)-zmethylpropyl]-2,3,4,9_
tctrahydro-.l~..carbazolc-3-carboxamide    (3S)-3-[[[Acetyl[2- 2176 575
s7a.7z17
[noethyl(phenylmethyQamino]ethyl]amino]acetyl]amiaoJ-N[(1S}-1-{aminocarbony
l)~2-methylpropyl]-2,3,4,9tetrahydro-1T~-carbazole-3-carboxamide
(31g3-[[[Acetyl(2,2,diphcnylethyl)amino]acctylJaminoJ N .~i~ soe so7.7sos
[(lSr1-(aminocatbonyl~.2-mctlzylpropyI] Z,3,4,9.
tetrahydro-lH-carbazole-3-carbo~camide
(3S7-3-[[[Aceh'1(2.2-diPhenYlothyl)amino]acetyl]amino]-N- web soe eo7.7sos
[(1S)-1-(aaunocarbonyn-2-methylpropyl]-2,3,4,9tetra~ydro-IH-carbazole-3-car
boxamide (3R)-3-[[[Acetyl(1,3 benzodioxol-5- 19a 5a2 se~.s~,~s
ylmotlayl)amino]acetyl]aminoj-N-[(1
S')-1-(aminocarbonyl)2-methylpropylJ-2,3,4,9-tatrahydro-1H-~rbazole-3c~boxs
mide (3S3-IL'[Acctpl(1>3-benzodioxol-5- 218b 562 561.8355
ylmetlayl)amit~o]acetylJamino~ N-[(151-(aminocarbon~yl)
2-msthyIpropyl]-2,3,4,9 tetrahydro-iH carbazole-3carboxamide
(3R3-[[[Acetyl[2-{1H indol-3- 2zoa sri sro.sso2
y1)ethyl]amino]acetyl]amino]-N [(1S)-1-(aarinocarbonyl)-2
methylpropyl]-2,3,4,9 tetrahydro-1H-carbawk-3-carbo~ca~oude
(3S)-3-[[[Acetyl[2-(1H-indol-3- 22ob 57~ a7o.sso2
yl)ethyl]amino]acetyl]amino]-N-[(1S)-1-(aminocarboa~yl~.2methylpmpyl]-2,3,4
,9~tetrahydro-1H-caxbazole-3-carboxamide
3-[[(2Sr2-(Acatylamino~5-[(aminoiminomethyl)amino]-1- ;~ s27 s2e.e3s2
oxopentyl]amino]-N-[(1 S)-1-(aminocarbonyl~.2 methylpz~opyl]-2,3,4,9
tetrahydro-1H-carbaaole-3-carboxamide Exampl a 27 Synthesis takes place on
the 0.2 mmol scale by methods 5 C, F, G, I, F, G and P. Plienylmet>zyl
[(ls,2S)-Z methyl-a-[[[(3R~.~,3,4,9- ~ 6$9 58~.7~ tetrahydro-3-[[[(1
S}-2-methyl-1
[(mothylamino)carbonylJpropyl]amino]aarbonyl]-1Hcarbazol-3-ylJamino]carbony
l]butyl]carbamate Phenylm~cthyl [(1S,2S)-2 methyl-1-[[[(3S}-2,3,4,9- ~b 6B9
589.73Z7 tetrahydro-3-[[[(1S) 2-methyl-1
[(methylamino)carbonyIJpropyl]amino]carbonyl]-1Hcarbazol-3-yl]araino]carbon
yl]butyl]carbamate  



- 79  Example 28: Synthesis takes place on the 0.2 mmol scale by methods A,
F, G, I, F, J and O. (3R~N [(151-(Aminocaxbonyl)-2 me~thylpropyl]-9-[I(4..~
sa3 so3.ozo3chloropheny~sulfonyl]amiuo] 2,3,4,9
tetrahydro-1H-carbazolc-3-cazboxamide(3S~N-[(IS)-1-(Amiuocatbonyl)-Z-methyl
propyll-3..i[(4-. ' 3 so3
so9.o203rhlorophe~l)sulfonyl]amitao]-2,3,4,9-tetcahydro-1H-carbazole-3-carb
o~amide(3R~N-((1 S~1-(Aminocarbonylr2-methylpropyl]-2,3,4,9-~da 4o7
4D8.5044tetrahydro-3-I(m~thylsulonyl)amin4)-1H-carbazole-3-carboramidc(3S~-
1~[(1S?-1-(Amin~ocarbonyl~2-metl~ylpropyl?-2,3,4 9-224b 407 408.5p44,
tetrahydro-3-((methylsalfonyl)a~onino]-1H-carbazolc-3-carbozamide(3R)-N ((1
S)-1-(Aminocarbo~pl)-2 methylpropyl]-2,3,4,9-~ 4~
4se.57s2tetrahydro-3-[(plae~nylsulfoayl)amino]-1H-carbazolo-3.carbaxamide(3
S)-~((1S)-1-(Amiriocarbonyl~2-mcthylpropyl]-2,3,4,9-~ aee
~s8.s75ztetrahydro-3-[(phenylsulfonyl~mino]-1H
carbazole-3-carboxamide(3R}.N
((1ST-I-(A~aunocarbonyl~2-mcthylpropy(].z,3,4,9-~s$ 4~
4828o2tetrahydro-3-[[(phmplmethyl)sulfonyl]a~mino]-IH-carbazolo-3-carboxami
dc(3S}-N-((1S)-1-(Aminocarbonyl~2-methylpropyl]-2,3,4,9-~8b 483
4828o2tetrahydro-3-([(phenYlmethyl)sulfonyl]amino]-1H-earbazole-3-cxrboxami
do 5 Example 29: Synthesis takes place on the 0.2 mmol scale by methods A,
F, G, I, F, L and O.   - 80  3 Phenylpropyl
[(3R3-[[[(1S}.1-(amiaocarbonyl}-2-~ 481
480.8O06methylprapyl]aruino]carbonyl] 2;3g,9-tetrahydro..lH-carbazolc-3
y1]carbamate3-Phariylpropyl [(3 S)-3-[[[(1 S~ 1-(aminocarbo~l)-2-3~ 49~
490.600smethylpropyl]amino]carbonyl]-2,3,4,9~etrahydro-lHcarbazol.-3-yl]ca~
tbamatcPhenylmetbyl [(3R3-[[[(1S}.l-(aminocarbonyl) 2-ss 4a3
462.547methylpmpyl]amino]carb0oyl]-2,3,4,9-tetrabydro-1H-oarbazol-3
yl]carbamatePhanylmethyl [(3S3-[[[(15.1-(amiaocarbonyl~-2-~ ~
4ex.s47methylpropyl]amino]catbonyIJ-?,3,4,9
tetrahydro-1H-carbazol~3-yl]carbamatcPhenyl
[(3R3-[[[(1S~X-(aminoc~rbony))-2-22sa 449
~s.52o2methylpropyl]amino]carbonsyl]-2,3,4,9~tetrahydro-1H-carbazol-3-yl]ca
rbamatcPhenyl [(353-[[j(lSr1-(amiulocarbonyl)-Z-~ ~s
44e.5202meth4ylpropyl]amino]carboapl]-2,3,4,9~et~ahydro-1~Icarbazol
3-yl]carbamatc Example 30: Synthesis takes place on the 0.2 mmol scale by
methods 5 A, F, G, I, F, M and 0. (3R)-N
[(151-(Aminocarbonyl~2-methylpropyl]-2,3,4,9- 2aoa 464 463,53s1
tetrahydro-3-[((4-nitcophenyl)m;ethyt]amino]-1H-carbazolc-3~ carboxauxide .
. (3S)-N-[(1S.1-(A,minocarbvnyl) 2-methylpropyl]-2,3,4,9- 230b 464 4B3.5351
tetrahydro-3-[j(4-nitrophenyl)methyl]amino]-1H carbazolo-3 caaboxamido
(3R)-N-[(1ST-1-(Amiaocarbonyl)-2-methylpropyl]-3- .2.3e ass as6.4s~z
(ethylamino~~,3,4,9-tctrahydro-1H-earbazole-3-carboxamide   - 81  {3 S)-N
[(151-(Aminocarbonyl)-2-methylpropyl]-3- .~ ~8 358.4B72
(ethylamino)-2,3,4,9 tetrahydro-1H-carbazolo-3-carboxamide (3R)-N-[(1
S)-1-(Am~aocarbonyl}-2-methylpropyl]-2,
3,4,9tetxab~ydro-3-[(2-phenyleit~yl)amino]-1H-carba2ole-3carboxanai~de (3
s)-N-[(1 sr 1(A.minocarbonyl).2-methylpropyl]-2,3,4,9tabrahydro-3-[{2
phenylethyl)aaoino]-1H-carbazolo 3carboxamide (3RD-N-[(1
S)~-1-(,A,minocerbonyl)-~methylpropyl]-2,3,4,9tetrahydro-3-((3
phenylpropyl)amino]-IH-carbazole-3carboxamide
(3S)-N=j(1ST-1-(Aminocarbonyl)-2-mettzylpropyl]-2,3,4,9tetrahydro-3-[(3
pheuylpwopyl)amino]-IH-carbazole-3carboxamide
(3R)-N-[(1S)-1-(Aminoc.~rboayl)-2-methylpropyl]-3-[bis(3phenylpmpynamino]
2,3,4,9-tetrahydro-lH-carbazole-3carba~nide
(3R)-N-[(1S~I-(Aminocarbonyl)-2-methylprapyl]-2,3,4,9tetrahydro-3-[(6-pheny
lhexyl)amino]-1H-carbazole-3carboxnmide 



(ss~N-[(ls)-n(~.~i~ooca~onyn-~.rae~ylpropyl]-a,3,4,9tetrahydxo-3-j(6-phenyl
hexpl)amino]-1H carbazole-3carboxamide (3R~N-[(1
S)-1-(ami~ocarbonyl)-~metl~yylpropyl]-2,s,4,9tetrahydro-3-[(1
methylethyl~oino]-lei-earbazole-3carboxamide
(3S~N-[(iS}-I-(Aminocarbonylj-2-methylpropYl]-2,3,4,9tettalaydro-3-[(1
methylethyl)amino]-1H-carbazole 3carboxamide
(3R)-N-[(151-(Aminocarbonyl]~2-methylp~ropyl]
2,3,4,9tctrahydro-3-[(1-methylpropyl)amino]-1H-carbazolc-3carboxa,mide
(3SrN [(1S)-1-(Aminocarbonyl}-2-methylpropyl]-2,3,4,9tetrahydro-3-[(1
metk~ylpropyl)amino]-1H-carbazole.-3carboxamide a~ 433 43zse4a ~32~ 433
432.56a8 233a 44T 446.5916 233b 447 446.6818 '~~3c 5fi5 564.7696 234a 48S
488.672 234b 499 488.8T2 ~5 370 370.4A4 235b 370 370.494 3es 3a4.szos 6b
3B5 384.620A   - 82
(3R)-N-[(1S)-1-(A,minocarbdnyl~.2-methylpropyl]-2,3,4,9- ~a ~g 39B.6476
tetrahydro-3-[(3-methylbutyl)amino)-1H-carbazolo-3car6oxamide
(3S)-N-[(?~S)-1-(Aminocarbonyl)-2-methylpropyl]-a3,4,9- ~ ~e ~s.~7~
tetrahydro 3-[(3~thylbutyl)~minol-1H-carbazolc-3 rarboxamide
(3R)-N-[(151-(Aminocarbonyl)2-methylpropyl]-Z,3,4,9- .~ ~ ~~'~~
tetrahydro-3-(methylam~irto}-1H-osrba~ole-3-carboxamide (3s>-N-E(iS~.i-(~a;
no~onyl~.2-ylpropyl]-i.4,9- .~ ~z z4z.~soa tetrahydro-3-(miethylamino)-1
H-c~scbazolo-s-carbv~auaide
(3It~N-[(IS)-1-(Aminocartaonyl).2-methylpropyl]-3(dimethylamino}-2,3,4,9~ah
ydro-1Ii-earbazole 3. carboxamlde
(38)-N-[(IS?-1-(Amiaocarbonyl~2-met~ylpropyl]..3- ,~ 368 356.4672
(dimethylamir~o~?,,3,4,9~etrahydro-1H-carbazole-3carboxamide Example 31:
Synthesis takes place on the 0.2 mmol scale by methods 5 A, F, G, I, F, K
and 0. 



(3RrN-[(1 S)-1-(Aminocarbonyl~2-rnethylpropyl] 2,3,4,9- ~ 3~` 395.4853
tetrabydro-3-[[(mothylemino)carbo~nyl]ammo]-ICI carbazole 3-carbo7cataidc
(3s)-N-[(IS~l-(Aaniaocarbonyl)-2-ancthylpropyll2,3,4,g- 239b 3s3 3Bb.aes3
tetrahydro 3-[j(metbylamino)carbonyl]amino]..1H-carbazole3-carboxamide
(3R)-N-[(151-(Aminocarbonyl~.2-methylpropylj-2,3,4,9- .~ 448 447.b381
tetrahydro-3-[[(phenylamino)carbo~l]amigo]-1H-carbazolo3-carboxamide
(3BrN-[(1S)-I-(Am~rtocarbonyl).2-methyIpropyl] 2,3,4,9- ~ 44s a47.sa6~
tetrahydro-3-[[(phenylamino~bonyl]ami~ao]-1H-carbazolo3-carboxamide   - 83
(3R~N-[(1S}~1-(Aminocarbonyl) 2-methylpropyl]-2,3,4,9-~ d62
481.5629tctrahydro-3-[[[(phenylmethyl)amino]carboayl]amino]-1H-carbazole-3-
carboxemide(3S~N-[(1S}-1-(Aminacarbonyl~2-usethylpropyl]-2,3,4,9-~ 4~
461.5s29tettahydt'o-3-[[[(PhenYlmethyl)amino]carbonyl]aminoJ-1~-carbszotc
3-carboxamido(3R}-N-[(1 Srl-(A,munocacbonyl)-2-mothylpropyl] 2,3,4,9-~ 478
476.6897tetrahydro-3-([[{2
Pltonylefhyt)amuno]carbonyl]amino]-iH-caxbazole-3-carboxamide{3S)-N
[(15)-1-(Amiuaoutrbonyl~2 methylpropyl] 2,3,4,9-.~.4~ 47e
~75.ses~tetrahydro-3-[u(2-Phraaylethyl~oo]carbonyl]amino]-1H-carbazolc-3-ca
rboxamide(3R)-N-[(1S)-L(l4minocarbonyl)-2-methylpropyl]-3-.3~ ~~
453.s835[[(cyclohe~rylamioo)carbonyl]amino]-2,3,4,9-tetrahydro-I1;
Tcarba~ole-3-carbooamide(3S)-N [(1ST-1-(Aminoca~fio~l)-2-methylpropyi]-3-2.
43b 454
453.5e35j[(cycloho~ylamino)~arbo~rl]amino]-2,3,4,9ydro-IH-carbazoIa-3-carbo
~tamfdc(3RD-N-((151-(Aminocatbonyl}-2-novethylpmpyl]-2,3,4,9-.i'~ '~~'~
4t3,5188tetrahydro-3-[[L{1
methylathyl)amino]carbonyl]amino]-1H-carbazolc-3-carboxa~aaide{3S)-N-[(1S}-
1-(Aminocarbortyl)-Z-methylpropyl]-2,3,4,9-~ 414 413.6189tetrahydro-3-[[[(1
mothylethyl)amino]carbonyl]wino]-IH-carbazolc-3-carboxsmide(3R)-N-j(1S}-1-(
Aminocarbonyl~2 methylpropylJ-2,3,4,9-~ azs 427.545Tteorahydro-3-[[[(1
methylpropyl~]carbonyl]amino]-1H-carbszole.-3-carboxarnidc(3S)-N-[(151-{Ami
nocarbonyl)-2-methylpropylJ-2,3,4,9-245b 428
427.6457tetrahydro-3-[~((1-methylpropyl)amino]carbonyl]amino]-1H-carbazole-
3-carboxamide(3R)-N-[{151-(A~minocarbonyl)-2-methylpropyl]-2,3,4,9-~ a75
47a.sas7tetrahydro-3-[[([(1R1-pitenylethyl]amino]carbonyl]amino]-1H-rarbazo
le-3-carboxaxnide(3S~-N-[(1S}-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-3~
476
475.69s7tctrahydro-3-[[[[(1R)-1-phenYlethyl]amino]carbonyl]amino]-1H-carbaz
ole-3-carboxamidc   - 84
(3R)-N-[(151-{Aminocarbonyl)-2-methylgropyl]-3-L[[~4- .~ 4az 4el.selx
chlorophenyl)amino]carbonyl]amino]-2,3,4,9~etral~ydro-1Haarbazole-3-carboxa
mide (3S)-N [(1S)..1-(AminocarbonyI)-2-methylluopyll_3-fU~4.. 247b 482
4ei.se~z chlorophenyl)amino]carbonyl]amigo]-2,3,4,9-tetrah_ ydro-1~
carbazole-3-carboxamide (3R)-N-[(iS}-i-(Aminocarbonyl~2
mothylprogyl]-2,3,4,9- .~ ~7s 47s.see7
tetrahydro-3-(jj[(1S)-l~b~enYlcthyl]amino]carbonyl]amino]IH-earbazole-3-car
boxamide ' (3S)-N-j(ISrI-(Amin~ocarbonyl~Z-methyIpropyl]-2,3,4,9- ~ 476
473.599T tetrahydro-3-[j[[(151
phenyle~thyl]amino]carbonyl]amino]1~-carbazola-3oxamide Example 32:
Synthesis takes place on the 0.2 mmol scale by methods 5 A, F, G, I, F, G,
N and 0. Ethyl(3R)-3-[[j(1S~-1-(aminocarbonyl~2- 2,~g 5s? 567.0825
nuothylproPyllamin~o]carbociyl]-3-[[(4
chloropheny~acetyl]amino]-1,2,3,4.~etrallydro-9pI-carbazole9-acetate
F.thryl (3S)-3-jjj(1S}..1-(aainocarbonyi~.2- 2aeb 5s7 ss7.oe25
naothylpropylJarnino]carbonyls-3-[[{4
chlorophenyl)acetyl]wino]-1,2,3,4ahydrcr9l:I ca~azolG. 9-acxtatc
(3R)-N-j(151-(Aminocarbonyl~2-methylpropyl] 3-[[(4- 2-~ ~ ss9a
chlorophenyl)acetyl]amino]-2,3,4,9-t~trahydro-9-(3phenylpropyi)-lI3=carbazo
le-3-carboxamide (3SrN [(1S)-1-(Aminocarbonyl)-2-methylpropyl~3-[[(4- .~
see 599.1711 chlorophenyl)acotyl]a~nnino]-2,3,4,9 tetrahydto-9-(3
phenylpropyl~IH carbazolo-3-carboxamido (3R)-3-[[[(1y1-(A,minocarbonyl).2-
~ 63s s~.o2as
methylpropyl]amirxo]carbonyl]-3-[[(4chloropheayl)acetyl]amino]-1,2,3,4-tetr
ahydro-9H-carbazole9-acetic acid   



- 85  (3S)-3-[[[(1S)-1-(~inoca~onyl)r2- 251b S39 539,0289
methylpropyl]amino]carbonyl] 3-[[{4
chlorophenyi)acetyl]amino]-l,2,3,4-tarahydro-9H-caxbazole9-acetic acid
(3RrN-[(1S)-1-(Arninoca~rbonyl) ~methylpropyl]3-[[(4-zsza sst
551.t2r~chlorophen~y~aoetyl]amino] 2,3,4,9
tetrahydro-9-(3-methylbutyl)-1H-carbazolc-3-carbo~amidc(3 S}-N-[(1
S}-1-(Aminocarbo~ayl)-2-methylpropyl}-3-[[(4-.~ 55t ss9.
~2TchtorophenylJac~etyllamino]-2,3,a,9xctrahydro-9-(3-methylbutyl)-1H-carba
zolc-3-carboxamide(3R),N-((lSr1-(A.minocarbonyl~2 mtthylpropYl]-3-C[t4-.3~
672
5721a5scblorophenyl)a~aetyl]amino]-2,3,4,9..tarahydro-9-{4-pyridinylmethyl)
w1H-carbazole-3-earboxamide(3S~N ((1
S)-1-(Amin~ocarbonyl~2-methylproPYl]-3-[[(4-?s"~b. s72
572~osechlocophenyl)acttyl]amino]
2,3,4,9~etrahpdro-9-(4-PyridmYln~ethyl~-1H-carbazok-3-carboxamido(3R)N-((1
S)' 1-(Aminocarbonyl}-2-mcthylpropyl]-3-[[(4-.~ ~2 erz 1
osechlorophenyl)acetyl]amino]-2,3,4,9
tetrahydro-9-(3-PY~~Y~~yl~'1H-carbazole-3-carbo~camide'(3S}-N
[(1S}-1-(Aminoc$rbonyl) 2-methylpropyl]-3-[L(4-~ ~
572.iosechlorophenynacetyljamino]-2,3,4,9-tettahYdro-9-(3-pyridioylmethyl}.
J,H-carbaxolc-3-carboxamide(3R~N-[(151-(Aminocarbony!)-2-methylpmpyl)-3-[[(
4-~5a 621
829.1T13chlorophenynacetyljamino]-2,3,4,9-totrahydro-9-(2-naphthalenylmcthy
l)-1H-carbazolc 3-carboxamidc(3S)-N
[(1S)-1-(Aminacxrbonyl)-2-methylpmpyl]-3-[[(4-2556 621 6'2.1773ahloz;
ophenyl~cetyl]amino]-2,3,4,9 tetrahydro-.9-(2-
,aaphtbalanylmefhyl}.lhI-carbazolc-3-carboxamidc{3R~N-[(1
S~1-(Aminocarbonyl}-2-methylpropyl]-3-[[(4-5sa s37
7.100.achloxopheny>)acetyl]amino]-2,3,4,9
tetrahydro-9-(2-mothylpropyl)-1H-car8azolo~3-carboxamidc
(3S)-N-((1S)-1-(A.minocarboo~yyl)-2-methylpropyl'h3-[((4- 256b 537 637.1003
chloropheny!)acetyl]amino]-2,3,4,9-tetrahydro-9-(2methylprbpylrl~H-carbazol
~3-carboxar~lide (3RD.N-I(151-(Aminorarbonyl)-2-methylprovYl]-3-(((4- ~ SBS
5B5.1443
chlorophenyl)acetyl]annino]-2,3,4,9-tetrahydro-9.(2phenylethyl~lH-caibazolc
-3.carboxamide   - 86
(3S~.N-[(1S)-1-(Aminocarbotiyn-2-methylpropylJ-3-[[(4- ~~ 585 585.1A43
cbaoraphenyl)acetyl]amino]-2,3,4,9-tetrahydro.9-(2phexwylethyl)-1H-carbazol
e-3-carboxamude (3R)-'I`(-[(15~.1-(Aminocarboiryl)-2-methylpmpY~J-s.[t(4-
z..~ soe sos.oas7
chlorophanynacetylJamin~o]-9-ethyl-2,3,4,9-telraihydro-1Hcarbazolc.-3-carbo
xamide (3 S)-N [(1 Srl-(Atninocarbonyl)-2-methylpropyl~]-3-[~[4- .~ 609
sos.04a7 eblorophenyl)acetyl]amino]9-ethyl-2,3,4,9 t~rahydro-IH
carbazolc-3-carboxamidc (3R)-N-[(ISrl-(Aminocarhoayl~~.methylFropyll-31[(4-
2se$ s7? sn.~s~
chlorophe~nyl)acetyl]amino]-9-(cyctoheacylmathyl)..2,3,4,9tetrabydro-lIi-i~
rbazol~e-3.carboxamide (3S)-N-[(1ST-1-(Arvinocarbo~ayl}-2-methylpropylJ-3
jj~4- .2~ ~ sT7.~s4s
chlorophetayl)acetyl]amino]-9-(cyclohexylmethyl)-2,3,4,9tetrahydro-IH-oarba
zole-3-carboxamidc (3R)-N-[(I S)-1-(Aminocarbo~ayl)-2-methylpropvh-3-([(4-
.~ soT so~.osn
chlorophenyl)arxtyl]amino]-9-[(2,6-ditluorophenyl)methyt]2,3,4,5r=tettab~yt
ito-1 H=carhazole -3-cathwtau~id~ (3S)~N-[(1
S}-x-(Aminocarbonyl)-Z-met6ylpropyll _3-lfl4- ZB~ 607 807.os1T
chlorophenylJaettyi]amino]-9-t(2,6.diQuomphenyl)methyl]_ 2,3,4,9
tdrahydra.lIi-catbazole-3-carhoxamide~ Example 33: Synthesis takes place on
the 0.2 mmol scale by methods 5 A, F, G, I, F, H, N and 0.
(3RD-3-(Acetylamino)-N-[(IS)-l..(aminocarbonyl~2- ~ yes 4~9,sze4
methylpropylJ 2,3,4,9.-tcbrahydro-9-(3 pheuylpropyl)-1H
carbazole-3-carboxamide (3S~-3-(Acetylaminod-N-[(1S)1-(aminoc~rbonyl)-2- 28
b 4B9 499.62B4
methylpropylJ-2,3,4,9-teaatiydro.-9-(3-phenylpropyl)-lIdcarbazole-3-carboxa
mide (3~t~3-(Acctylamdno)-N-[(1S)-1-(amimocarbonyl)-2- 262a 441 440.5844
methylpropyl]-2,3,4,9-te~rahydro-9-(3-methylbutyl)-1
Hcarbaxole-3-carboxamidc   _ 87 _
(3S)-3-(Acetylamino)-N-[(151-(aminocarbonyl)-2- 262b 441 440.58Q4
metbylpropyl]-2,3,4,9-tetrahydro-9-(3-methylbutyl}-1Hearbaxole-3-carbo~eaml
de 



(3R3-(Acetylamuno)-N-[(151-(aminocarbonyl}-2- 263a 511 510.s34s
me~thylpropyl]
2,3,4,9-tetrahyd~no-9-(2-napl~ale~lmetlEyl)1~-carbazole-3-cuboxamidc
(3S3-(.A,cetylamino)-N-[(1S~I-(asninocarbonyl)-Z- 283b 511 sto.sa4s
methylpropya}-2,3,4,9-tetrak~ydro-9-(2
naplitbalenylmethyl)1N-carbaxole-3-carboxamade
3-(Acctylamino~N-[(1S')-I-(aminocarbonyn-2- 84 5tt 3to.s34s
methylpropyl]-2,3,4,9-t~rahydro-9-(1-naphthalcnyhmethyl~ 1~
carbazole-3-caxboaamide 3-(A~xtylaminorN-[(1 S)-1-(a~ninocaibonyI~-2- ~ ~
~e.~
~nGthylpmpyl]-9-(cycloheoeylmethyl}-2"3,4,9-tetralrydro-1Hcarbazole-3-carbo
xamide (3Rr3-(Ar~etylamino~N-[(15y-1-(atninocatbonylr2- $ 42? 42w376
methylpropyl]-2,3,4,9 tetrahydro-9-(2-methylpropylrl~i
carbezole-3-carboacamide (3Srs-(AcecyIamino~N [(1S)-1-(ammocarbonyl~2- 288b
427 428.55T6
mcthylpropy~]-2,3,4,9-t~rahydro-9-(2-methylpropyl}.1Hcarbazole-3-carboxamid
e Example 34: Synthesis takes place on the 0.2 mmol scale by methods 5 D,
F, G, I, F, O and subsequent coupling in accordance with Example 6.
Phenylmcthyl [(15,2S)-1-[[[(3R).3-[[[(1S)-1- Z6Ta sea ssz7osa
~Y~o~~Yl)-2-m~Ylpropyll~o)~bOnytl-2,3,4,9tctxahydro-1H-carbazol-3-yl]amino]
carbonyl]-2methyIbtriyl]carbamatc Phenylmethyl
[(1S,25)-1-([[(3S)-3-[[[(151- ~ ssa ss2.~oaa
(lYdroxymekhYn-Z-mtthylpropyl]am~.no]carbonyl]-2,3,4,9_
tetrahydro-iH-carbazol-3-yi]amino]carbonyl].2xaethylbutyl~carbamatc 10
Example 35: Ethyl
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1Hcarbazole-3-carboxylate 268 10 mmol
(1.6 ml) of ethyl 4-oxocyclohexanecarboxylate, 15 25 mmol (1.4 ml) of
glycol and 10 ~.mol of pTsOH are   - 88 _ refluxed in dry toluene with a
water trap for 24 h. The solvent is removed and the residue is taken up in
ethyl acetate/water. The organic phase is washed with water, dried and
evaporated to dryness. The product is 5 distilled in a Kugelrohr apparatus
under high vacuum at 120C and 0.03 mbar. Yield: 1.52 g of 4-ethyl
1,4-dioxaspiro[4,5]decane-8carboxylate 269. 10 85 ~.1 of diisopropylamine
in 500 ~1 of dry THF are added dropwise to 0.6 mmol of a 1.6 molar solution
of butyllithium in heptane at -20C under argon and then stirred for 10 min.
After cooling to -70C, 0.5 mmol (107 mg) of 269 in 200 ~1 of dry THF are
added 15 dropwise, allowed to reach 0C over the course of one hour and
stirred for a further 30 min. After cooling to -70C, 0.7 mmol (106 ~1) of
1-bromo-3-phenylpropane in 300 ~tl of dry THF are added, and the mixture is
stirred for 30 min. It is allowed to reach RT and then stirred 20 for 1
hour. The saturated NH4C1 solution and n-hexane are cautiously added to the
organic phase, which is stirred for 10 min. The organic phase is separated
and washed with water. Filtration through a Whatman filter is followed by
evaporation to dryness. 25 Yield: 165 mg of ethyl
8-(3-phenylpropyl)-1,4dioxaspiro[4,5]decane-8-carboxylate 270. 0.6 mmol
(200 mg) of 270 are taken up in 25 ml of acetone/0.1 M HC1 1:1 and stirred
with catalytic 30 amounts of pTsOH at 50C for 48 h. The acetone is stripped
off in a rotary evaporator, and the precipitated product is filtered off,
washed with water and dried. Yield: 156 mg of ethyl
4-oxo-8-(3-phenylpropyl)cyclo35 hexanecarboxylate 271. The indolization
takes place as described in Example 1 using phenylhydrazine. 



- 89 _ Yield after evaporation and preparative HPLC: 65 mg of ethyl
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1Hcarbazole-3-carboxylate 268. 5
ES-MS: 362 (M+H+) 80 mg of ethyl
6,8-dichloro-2,3,4,9-tetrahydro-3-(3phenylpropyl)-1H-carbazole-3-carboxylat
e 272 are prepared analogously using 2,4-dichlorophenylhydrazine. 10 ES-MS:
430 (M+H+) Example 36:
2,3,4,9-Tetrahydro-3-(3-phenylpropyl)-1H-carbazole-315 carboxylic acid 273
3.94 mmol (1.31 g) of 269 are stirred in 50 ml of methanol and 30 ml of 50~
sodium hydroxide solution at 60C for 4 h. The mixture is acidified with
dilute HC1 20 and extracted with ether. Drying with Na2S04 and evaporation
affords 1.02 g (85~) of white solid
8-(3phenylpropyl)-1,4-dioxaspiro[4,5]decane-8-carboxylic acid 274. 25 65 mg
of 274 are first deprotected with HC1 and then reacted with phenylhydrazine
for the indolization as described for 270 and 271. Yield after evaporation
and preparative HPLC: 15 mg of 273. 30 ES-MS: 334 (M+H+) 39 mg of
6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H-carbazole-3-carboxyli
c acid 275 are prepared 35 analogously using 2,4-dichlorophenylhydrazine.
ES-MS : 478 (M+H+) Example 3 7:   - 90
2,3,4,9-Tetrahydro-N-[(1S)-1-(hydroxymethyl)-2methylpropyl]-3-(3-phenylprop
yl)-1H-carbazole-3carboxamide 276 5 0.66 mmol (200 mg) of 274 are reacted
with 1.5 equivalents of valinol in analogy to Example 6. 277 mg of white
solid
N-[(1S)-1-(hydroxymethyl)-2methylpropyl]-8-(3-phenylpropyl)-1,4-dioxaspiro[
4,5]decane-8-carboxamide 277 are obtained. 10 Then 0.3 mmol (117 mg) of 277
are first deprotected with HC1 and subsequently reacted with
phenylhydrazine for the indolization as described for 270 and 271. Yield
after evaporation and preparative HPLC: 15 mg of 15 276. ES-MS : 418 (M+H+)
25 mg of 6,8-dichloro-2,3,4,9-tetrahydro-N-[(1S)-120
(hydroxymethyl)-2-methylpropyl]-3-(3-phenylpropyl)-1H
carbazole-3-carboxamide 278 are prepared analogously using
2,4-dichlorophenylhydrazine. 



ES-MS: 486 (M+H+) 25 Example 38:
2,3,4,9-Tetrahydro-3-(3-phenylpropyl)-N-(2-pyridinylmethyl)-1H-carbazole-3-
methanamine 279 30 54 ml of a 1 M solution of LiAlH4 in dry THF are
cautiously added to a solution of 18 mmol (6 g) of 270 in 250 ml of dry THF
under argon at room temperature. After heating to reflux for 3 h, cautious
hydrolysis is carried out with 300 ml of saturated NH4C1 solution, and 35
250 ml of ether are added. The aluminum salts are filtered off and washed
with ether. Drying of the ether phase with NazS04 and evaporation of the
solvent afford 3.4 g of
8-(3-phenylpropyl)-1,4-dioxaspiro[4,5]decane8-methanol 280.   - 91  5.86
mmol (1.7 g) of 280 are dissolved in 60 ml of dry DCM and 20 ml of dry
DMSO. Under nitrogen at room temperature, firstly 44 mmol (6.1 ml) of TEA
and then 5 cautiously 17.6 mmol (2.8 g) of S03-pyridine complex are added,
and the mixture is stirred for one hour. Subsequently 200 ml of saturated
NHQC1 solution are added and extraction is carried out with 150 ml of
ether. Drying of the ether phase with Na2S04 and 10 evaporation of the
solvent afford 1.9 g of
8-(3phenylpropyl)-1,4-dioxaspiro[4,5]decane-8-carbaldehyde 281 as colorless
oil. 0.719 mmol of sodium triacetoxyborohydride are added to 15 a mixture
of 0.359 mmol (l03 mg) of 281 and 0.359 mmol (37 ml) of
2-pyridinemethanamine in 2.5 ml of 1,2dichloroethane. The mixture is
stirred under N2 at room temperature for 3 h. Saturated NaHC03 solution is
added, and the mixture is extracted with ether. The dried and 20 evaporated
ether extract affords 101 mg (76~) of white solid
N-[8-(3-phenylpropyl)-1,4-dioxaspiro[4,5]dec-8yl]-2-pyridinemethanamine
282. Subsequently, 101 mg of 282 are first deprotected with 25 HCl and then
reacted with phenylhydrazine for the indolization as described for 270 and
271. Yield after evaporation and preparation HPLC: 71 mg of 279. ES-MS :
410 ( M+H' ) 54 mg of 6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenyl30
propyl)-N-(2-pyridinylmethyl)-1H-carbazole-3methanamine 283 are prepared
analogously using 2,4dichlorophenylhydrazine. ES-MS: 478 (M+H+) 35 Example
39:
(2S)-3-Methyl-2-[[[2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H-carbazol-3-yl]m
ethyl]amino]-1-butanol 284   - 92  0.368 mmol (106 mg) of 281 and 0.368
mmol (38 mg) of valinol are dissolved in 1.5 ml of dry methanol and stirred
at room temperature for 30 min. After cooling to 0C, 0.557 mmol (21 mg) of
NaBH4 are added and 5 stirred at room temperature for 1 h. 0.437 mmol (25
~1) of acetic acid is added, and stirring is continued at pH 6 for 2 h.
Saturated NaHC03 solution is added, and the mixture is extracted with
ether. Drying of the organic phase with NazS04 and evaporation affords 106
mg 10 (77~) of colorless oil for 270 and 271. Deprotection and indolization
are then carried out as described for 270 and 271. Yield after evaporation
and preparative HPLC: 18 mg of white solid 284. 



15 ES-MS: 405 (M+H+) 17 mg of
(2S)-2-[[[6,8-dichloro-2,3,4,9-tetrahydro-3(3-phenylpropyl)-1H-carbazol-3-y
l]methyl]amino]-3methyl-1-butanol 286 are prepared analogously using 20
2,4-dichlorophenylhydrazine. ES-MS : 473 (M+H+) Example 40:
2,3,4,9-Tetrahydro-3-(3-phenylpropyl)-O-(4-pyridinyl 25
methyl)-1H-carbazole-3-methanol 287 0.689 mmol of NaH (as 55~ suspension in
mineral oil) are added to a solution of 0.344 mmol (100 mg) of 280 in 10 ml
of dry DMF at 0C under an NZ atmosphere. The 30 mixture is allowed to reach
room temperature and is stirred for 30 min. 1.377 mmol of
4(chloromethyl)pyridine are added, and the mixture is stirred at 95-100C
overnight. Cooling to room temperature is followed by hydrolysis with 2 ml
of 35 water and extraction with ether. Drying of the solvent and
evaporation affords 115 mg of yellow oil 288.   - 93  5 Deprotection and
indolization are then carried out as described for 270 and 271. Yield after
evaporation and preparative HPLC: 14 mg of white solid 287. ES-MS: 411
(M+H+) Example 42: Ethyl
3-[2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1Hcarbazol-3-yl]-2-propenoate 289
10 0.347 mmol of 281 in 0.5 ml of THF are added dropwise to a solution of
0.378 mmol of ethyl (triphenylphosphoranylidene)acetate in 1 ml of absolute
THF while cooling in ice. After the addition is complete, the mixture is
allowed to warm to room 15 temperature and is stirred for a further 2 days.
It is then hydrolyzed with water and extracted with ether. Na2S04 is used
for drying, phosphane oxide and desiccant are filtered off, and the solvent
is removed. Yield 80~ of ethyl
3-[8-(3-phenylpropyl)-1,4-dioxaspiro[4,5]dec20 8-yl]-2-propenoate 290. 25
30 Deprotection and indolizatior. described for 270 and 271. Yield after
evaporation and white solid 289. ES-MS: 388 (M+H+) are then carried out as
preparative HPLC: 9 mg of In addition, the compounds of the invention Nos.
293 to 300, 302 and 304 to 306, which are covered by the general formula
(I), are obtained on the 0.2 mmol scale by methods A, F, G, F, G and 0, the
compound 301 by methods B, F, G, F, G and 0, and the compound 303 by
methods A, F, G, F, G, F, L and 0.   - 94  



Compound nameNumberMfndMcalcPhenylmethyl
[(1S,2S)-1-[[((3R)-3-293612611.6861[[[(1S)-1-(aminocarbonyl)-2-methylpropyl
]amino]carbonyl]-6,8-difluoro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]car
bonyl]-2-methylbutyl]carbamatePhenylmethyl
[(15,2S)-1-[[[(3R)-3-294620619.7585[[[(1S,2S)-1-(aminocarbonyl)-2-methylbut
yl]amino]carbonyl]-8-methoxy-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carb
onyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-[[[(3R)-3-295659658.6229[[[(1S,2S)-1-(aminocarbonyl)-2-methylbut
yl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]c
arbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-[[[(3R)-3-296659658.6229[[[(1S)-1-(aminocarbonyl)-3-methylbutyl]
amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carb
onyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-[[[(3R)-3-297699698.6875[[[(1S)-1-(aminocarbonyl)-2-cyclohexylet
hyl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]
carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-[[[(3R)-3-298659658.6229[[[(1S)-1-(aminocarbonyl)-2,2-dimethylpr
opyl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino
]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-[[[(3R)-3-299707706.6669[[[(1S)-1-(aminocarbonyl)-3-phenylpropyl
]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]car
bonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-[[[(3R)-3-300685684.6607[[[(1S)-1-(aminocarbonyl)-2-methylbutyl]
amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carb
onyl]-2-cyclohexylmethyl]carbamate   - 95  Phenylmethyl
[(1S,2S)-1-[[[(3R)-3-301660659.607[[[(1S,2S)-1-(carboxy)-2-methylbutyl]amin
o]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbonyl
]-2-methylbutyl]carbamatePhenylmethyl
((1S)-1-[[[(3R)-3-302709708.6391[[[(1S,2S)-1-(aminocarbonyl)-2-methylbutyl]
amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carb
onyl]-2-(4-hydroxyphenyl)ethyl]carbamatePhenylmethyl
[(1S)-1-([[(3R)-3-303723722.6659[[[(1S,2S)-1-(aminocarbonyl)-2-methylbutyl]
amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carb
onyl]-3-(4-hydroxyphenyl)propyl]carbamatePhenylmethyl
[(1S)-1-[[[(3R)-3-304707706.6669[[[(1S,2S)-1-(aminocarbonyl)-2-methylbutyl]
amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carb
onyl]-3-phenylpropyl]carbamatePhenylmethyl
[(1S)-1-[[[(3R)-3-305659658.6229[[[(1S,2S)-1-(aminocarbonyl)-2-methylbutyl]
amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carb
onyl]-3-methylbutyl]carbamatePhenylmethyl
[(1S)-1-[[[(3R)-3-306659658.6229[[[(1S)-1-(aminocarbonyl)-3-methylbutyl]ami
no]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbony
l]-3-methylbutyl]carbamate III Demonstration of the GnRH-antagonistic
effect of compounds (I) of the invention 5 Materials: Buserelin is
purchased from Welding (Frankfurt/Main, Germany). The compound is labeled
with 125I by using the chloramine T method and NalzSI (4000 Ci/mmol;
AmershamBuchler, Brunswick, Germany). The labeled substance is 10 purified
by reverse phase HPLC on a Spherisorb ODS II column (250 x 4 mm, particle
size 3 ).un) by elution with 50~ acetonitrile/0.15% trifluoroacetic acid at
a flow rate of 0.5 ml/min. The specific activity is 2000 Ci/mmol.   - 96
A11 other chemicals are purchased from commercial source in the highest
available purity. 5 Cell culture: Alpha T3-1 cells (Bilezikjian et al.,
Mol. Endocrinol 5 (1991), 347-355) are cultivated in DMEM medium (GibcoBRL,
Eggenstein-Lepoldshafen, Germany) with penicillin (100 I.U./ml),
streptomycin (0.1 mg/ml) and glutamine 10 (0.01 mol/1) and 10~ fetal calf
serum (FCS; PAA Laboratories, Coelbe, Germany) on plastic tissue culture
plates (Nunc, 245 x 245 x 20 mm). CHO-3 cells (Schmid et al., J. Biol.
Chem. 275 (2000), 9193-9200) are cultivated under identical conditions
apart from 15 the use of Ham's F12 medium (Gibco-BRL). 10 confluent cell
culture plates are washed twice with 50 ml of phosphate-buffered saline
(PBS). The cells are harvested by scraping off with a rubber policeman into
20 5 ml of PBS and sedimented by centrifugation at 800 rpm for 10 min in a
laboratory centrifuge (Heraeus). The cell pellet is resuspended in 5 ml of
0.25 mol/1 sucrose/0.01 mol/1 triethanolamine, pH 7.4. The cells are lysed
by three cycles of freezing in dry 25 ice/ethanol bath and thawing at room
temperature. The lysate is centrifuged at 900 rpm for 10 min, and the
sediment is discarded. The supernatant is centrifuged at 18 000 rpm in a
Sorvall 5S34 rotor for 30 min. The pellet (cell membranes) is suspended in
5 ml of assay 30 buffer (0.25 mol/1 sucrose, 0.01 mol/1 triethanolamine, pH
7.5, 1 mg/ml ovalbumin) in a Potter, and stored in 200 ~tl aliquots at
-20C. Protein is determined by the method of Bradford (Anal. Biochem. 72
(1976), 248-254). 35 Receptor assay: Binding studies for competition plots
are carried out as triplicates. A test sample contains 60 ~,1 of cell
membrane suspension (10 ~g of protein for aT3-1-cells or 40 ~g of protein
for CH03 cells), 20 ~1 of 125I   - 97  labeled Buserelin (100 000 ipm per
sample for competition plots and between 1500 and 200 000 ipm for
saturation experiments) and 20 ~1 of test buffer or test compound solution.
The test compounds are 5 dissolved in distilled water or 50~ ethanol.
Serial di lutions ( 5 x 10-6 mol / 1 to 5 x 10-1z mol / 1 ) are prepared in
test buffer. The nonspecific binding is determined in the presence of an
excess of an unlabeled Buserelin (10-6 mol/1). The test samples are
incubated 10 at room temperature for 30 min. Bound and free ligand are
separated by filtration (Whatman GF/C filter 2.5 cm diameter) using an
Amicon 10x collecting apparatus and washed twice with 5 ml of 0.02 mol/1
Tris/HC1, pH 7.4. The filters are moistened with 0.3~ polyethyleneimine 



15 (Serva, Heidelberg, Germany) for 30 min in order to reduce the
nonspecific binding. The radioactivity retained by the filters is
determined in a 5-channel gamma counter (Wallac-LKB 1470 Wizard). 20 The
ICSO values obtained for the preferred compounds, as defined above, are
indicated in the table which follows. Compound NameExamplehGnRHCa`+
releaseNo.receptorhuman ICsoICso
[M][M]N-[((3R)-2,3,4,9-Tetrahydro-3-_180.00000090.000005[(1-oxo-2,3-dipheny
lpropyl)-amino]-1H-carbazol-3-yl]-carbonyl]-L-valyl-L-aspartamide(3S)-N-[(1
S)-1-(Amino-164b0.0000060.0000065carbonyl)-2-methylpropyl]-2,3,4,9-tetrahyd
ro-3-[(1H-indol-3-ylacetyl)amino]-1H-carbazole-3-carboxamide(3S)-N-[(1S)-1-
(Amino-161b0.00000370.0000036carbonyl)-2-methylpropyl]-2,3,4,9-tetrahydro-3
-[(2-naphthalinylacetyl)amino]-1H-carbazole-3-carboxamide   - 98
N-[[(3R)-2,3,4,9-Tetrahydro-3-_220.0000020.000001[[(2S,3S)-3-methyl-1-oxo-2
-[(1-oxo-3-phenylpropyl)amino]-pentyl]amino]-1H-carbazol-3-yl]carbonyl]-L-v
alyl-L-aspartamidePhenylmethyl
[(1S,2S)-1-_640.00000170.0000015[[[(3R)-3-[[[(1S,2S)-1-(amino-carbonyl)-2-m
ethylbutyl]-amino]carbonyl]-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbo
nyl]-2-methyl-butyl]carbamatePhenylmethyl
[(15,2S)-1-_450.00000030.000001[[[(3R)-3-[[[(1S)-1-[[[4-(aminocarbonyl)phen
yl]amino]-carbonyl]-2-methylpropyl]-amino]carbonyl]-2,3,4,9-tetrahydro-1H-c
arbazol-3-yl]amino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-2-222a0.00000250.000003methyl-1-[[[(3R)-2,3,4,9-tetrahydro-3-([[(1
S)-2-methyl-1-[(methylamino)carbonyl]-propyl]amino]carbonyl]-1H-carbazol-3-
yl]amino]carbonyl]-butyl]carbamatePhenylmethyl
[(1S,2S)-1-_580.00000030.00000037[[[(3R)-3-[[[(1S)-1-(amino-carbonyl)-2-met
hylpropyl]-amino]carbonyl]-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbon
yl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-181a0.00000070.000003[[[(3R)-3-[[(2S)-2-(amino-carbonyl)-1-pyrro
lidinyl]-carbonyl]-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]-carbonyl]-2-m
ethylbutyl]-carbamatePhenylmethyl
[(1S,2S)-1-190a0.0000020.0000005[[[(3R)-3-[[(2S)-2-(amino-carbonyl)octahydr
o-1H-indol-1-yl]carbonyl]-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbony
l]-2-methylbutyl]carbamate2,3,4,9-Tetrahydro-3-(3-2790.0000020.000003phenyl
propyl)-N-(2-pyridinyl-methyl)-1H-carbazole-3-methanamine   _ 99
(2S)-3-Methyl-2-[[[2,3,4,9-2840.0000070.000007tetrahydro-3-(3-phenylpropyl-
1H-carbazol-3-yl]methyl]-amino]-1-butanolN-[(1S)-1-(Aminocarbonyl)-2-1750.0
000080.0000018methylpropyl]-2,3,4,9-tetrahydro-3-[[(4-methoxy-phenyl)acetyl
]amino-1H-carbazole-3-carboxamide(3R)-N-[(1S)-1-(Amino-_960.0000040.000003c
arbonyl)-2-methylpropyl]-3-[[(3-bromophenyl)acetyl]-amino]-2,3,4,9-tetrahyd
ro-1H-carbazole-3-carboxamide(3R)-N-[(1S)-1-(Amino-_910.00000240.000002carb
onyl)-2-methylpropyl]-3-[[(4-fluorophenyl)acetyl]-amino]-2,3,4,9-tetrahydro
-1H-carbazole-3-carboxamide(3R)-N-[(1S)-1-(Amino-167a0.0000010.0000026carbo
nyl)-2-methylpropyl]-3-[[(4-chlorophenyl)acetyl]-amino]-2,3,4,9-tetrahydro-
1H-carbazole-3-carboxamide(3R)-N-[(1S)-1-(Amino-234a0.0000090.000001carbony
l)-2-methylpropyl]-2,3,4,9-tetrahydro-3-[(6-phenylhexyl)amino]-1H-carbazole
-3-carboxamidePhenylmethyl
[(1S,2S)-1-150a0.000000110.00000028[[[(3R)-3-[[[(1S)-1-(amino-carbonyl)-2-m
ethylpropyl]-amino]carbonyl]-2,3,4,9-tetrahydro-8-methyl-1H-carbazol-3-yl]a
mino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(15,2S)-1-148a0.000000080.00000014[[[(3R)-3-[[[(1S)-1-(amino-carbonyl)-2-m
ethylpropyl]-amino]carbonyl]-6-chloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]a
mino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-147a0.0000000760.00000025[[[(3R)-3-[[[(1S)-1-(amino-carbonyl)-2-
methylpropyl]-amino]carbonyl]-2,3,4,9-tetrahydro-8-methoxy-1H-carbazol-3-yl
]amino]carbonyl]-2-methylbutyl]carbamate   - 100  Phenylmethyl
[(1S,2S)-1-184a0.0000000150.000000045[[[(3R)-3-[[[(1S)-1-(amino-carbonyl)-2
-methylpropyl]-amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-
3-yl]amino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-267a0.00000040.0000005[[[(3R)-3-[[[(1S)-1-(hydroxy-methyl)-2-met
hylpropyl]amino]-carbonyl]-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]-carbo
nyl]-2-methylbutyl]-carbamate(2S)-1-[[(3R)-3-[[(4-Chloro-189a0.00000070.000
0005phenyl)acetyl]amino]-2,3,4,9-tetrahydro-8-methoxy-1H-carbazol-3-yl]carb
onyl]-2-pyrrolidine
carboxamide6,8-Dichloro-2,3,4,9-tetra-2830.0000010.000003hydro-3-(3-phenylp
ropyl)-N-(2-pyridinylmethyl)-1H-carbazole-3-methanamine The compounds of
numbers 293 to 306 are tested by the methods indicated below: 5 Receptor
binding assay Materials: 125I-Triptorelin [125I- (D) -Trp6-GnRH] is
purchased from Biotrend (Cologne, Germany). The specific activity is 10 in
each case 2.13 Ci/mmol. A11 other chemicals are purchased from commercial
sources in the highest purity available. Cell culture: 15 Transfected LTK'
cells (ATCC No. CCL-1.3) are cultivated in DMEM medium (Invitrogen Life
Technologies, Germany) with penicillin (100 I.U./ml), streptomycin (0.1
mg/ml) and glutamine (0.01 mol/1) and 10~ fetal calf serum (FCS; Invitrogen
Life 20 Technologies, Germany) on plastic tissue culture plates (Nuns,
Germany, 245 x 245 x 20 mm).   - 101  Testing: 80~ confluent cell culture
plates ate washed twice with 50 ml of phosphate-buffered saline (PBS) and
then detached with 0.01 M EDTA solution. The cells are 5 pelleted by
centrifugation at 200xg for 5 min in a laboratory centrifuge (Kendro,
Germany). The cell pellet is resuspended in 3 ml of binding medium (DMEM;
10 mM Hepes; 0.5~ BSA; 0.1~ NaN3; 1 g/1 Bacitracin (add fresh, stock 100x);
0.1 g/1 SBTI (add fresh, stock 10 1000x) and the cell count is determined
by Trypan blue staining in a Neubauer counting chamber. The cell suspension
is adjusted with binding medium to a concentration of 5 x 105 cells/0.05
ml. 



Binding studies for competition plots are carried out 15 as duplicates. The
test substances are employed as 10 mM DMSO solutions. They are diluted to 4
times the final concentration employed with binding medium. 25 ~1 of the
substance dilution are mixed with 25 ~1 of tracer solution
(125I-triptorelin). The tracer 20 concentration is adjusted to approx. 50
000 cpm (measured in a Cobra II, y counter, PE Liefe Science, Germany) in
the final reaction volume of 100 ~1. 200 ~.1 of silicone/liquid paraffin
mixture (84~:16~) are introduced into 650 ~1 conical tubes (Both, 25
Germany). 50 ~tl of the cell suspension are pipetted thereon, followed by
50 ~tl of the test substance/tracer mixture. The tubes are capped and
incubated with vertical rotation in an incubator at 37C for 60 min. After
incubation, the samples are centrifuged in a 30 centrifuge (Kendro,
Germany) at 900 rpm and subsequently shock-frozen in liquid N2. The tip
with the cell pellet is cut off and transferred into prepared counting
vials (Both, Germany). The remainder of the conical tube with the remaining
supernatant is likewise 35 transferred into a counting vial. The
measurement takes place in a y counter for 1 min/sample. Evaluation of the
samples takes place after calculation of the specific binding compared with
untreated cells, after subtraction of the nonspecific binding (excess of
- 102  unlabeled ligand, 1 Eun) by means of GraphPad Prism (GraphPad
Software Inc., USA). Functional reporter gene assay 5 Materials: A11
chemicals are purchased from commercial sources in the highest purity
available. 10 Cell culture: Stably transfected LTK cells (ATCC No. CCL-1.3)
which harbor the GnRH receptor and have heterologous expression of
CAMP-responsive elements and a CMV minimal promoter-driven luciferase
reporter gene are 15 employed to carry out functional investigations. The
cells are cultivated in DMEM medium (Invitrogen Life Technologies, Germany)
with penicillin (100 I.U./ml), streptomycin (0.1 mg/ml) and glutamine (0.01
mol/1) and 10~ fetal calf serum (FCS; Invitrogen 20 Life Technologies,
Germany) on plastic tissue culture plates (Nunc, Germany, 245 x 245 x 20
mm). Testing: 80~ confluent cell culture plates are washed twice with 25 50
ml of phosphate-buffered saline (PBS) and then detached with trypsin EDTA
solution (Invitrogen Life Technologies, Germany). The cells are pelleted by
centrifugation at 200xg for 5 min in a laboratory centrifuge (Kendro,
Germany). The cell pellet is 30 resuspended in 3 ml of assay medium
(Invitrogen Life Technologies, Germany) with penicillin (100 I.U./ml),
streptomycin (0.1 mg/ml) and glutamine (0.01 mol/1) and 10~ fetal calf
serum (FCS; Invitrogen Life Technologies, Germany), and the cell count is
35 determined by Trypan blue staining in a Neubauer counting chamber. The
cell suspension is adjusted to a concentration of 1x104 cells/100 ~tl with
assay medium. The cells are set out on white 96-well microtiter   - 103
plates (Costar, Germany) and incubated in an incubator for 18 h. 



To carry out the test, test substances are diluted as 5 10 mM DMSO
solutions in assay medium to 6 times the final concentration employed. 25
~1 of the test substance are added to 100 ~1 of cells and incubated at 37C,
5~ C02 for 60 min. Triptorelin (D-Trp6-GnRH)/Rolipram solution (6 nM/6
E.~M) 10 is then added, followed by incubation again at 37C, 5~ C02 for 6
h. Incubation is followed by addition of 50 ~.1 of lysis/detection buffer
(LucLite, PE Life Science) and measurement in a Lumistar luminometer (BMG
15 Labtechnologies GmbH, Germany). Evaluation of the samples takes place
after calculation of the inhibition compared with untreated stimulated
cells, after subtraction of the unstimulated control, by means of GraphPad
Prism (GraphPad Software Inc., 20 USA) or alternatively by means of OMMM
(Accelrys, Germany) software. 25 The ECSO values obtained for compounds 293
to 306 are indicated in the table below. Compound
NameExampleFunctionalHuman bindingNo.human ECsotriptorelin[M]ECso
[M]Phenylmethyl
[(1S,2S)-1-2930.0000007620.000000332[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-2-m
ethyl-propyl]amino]carbonyl]-6,8-difluoro-2,3,4,9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-2940.0000000890.000000036[[[(3R)-3-[[[(1S,2S)-1-(aminocarbonyl)-
2-methyl-butyl]amino]carbonyl]-8-methoxy-2,3,4,9-tetra-hydro-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamate   - 104  Phenylmethyl
[(1S,2S)-1-2950.0000000070.000000018[[[(3R)-3-[[[(1S,2S)-1-(aminocarbonyl)-
2-methyl-butyl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetra-hydro-1H-carbazol
-3-yl]amino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-2960.0000000140.000000022[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-3-m
ethyl-butyl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetra-hydro-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(15,2S)-1-2970.0000002840.000000482[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-2-c
yclo-hexylethyl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol
-3-yl]amino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-2980.000000288[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-2,2-dimethylpr
opyl]amino]-carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-yl]amin
o]-carbonyl]-2-methylbutyl]-carbamatePhenylmethyl
[(1S,2S)-1-2990.0000014970.000001307[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-3-p
henyl-propyl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S,2S)-1-3000.0000000170.000000023[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-2-m
ethyl-butyl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetra-hydro-1H-carbazol-3-
yl]-amino]carbonyl]-2-cyclo-hexylmethyl]carbamate   - 105  Phenylmethyl
[(15,2S)-1-3010.0000001760.000000538[[[(3R)-3-[[[(1S,2S)-1-(carboxy)-2-meth
ylbutyl]-amino]carbonyl]-6,8-dichloro-2,3,4,9-tetra-hydro-1H-carbazol-3-yl]
amino]carbonyl]-2-methylbutyl]carbamatePhenylmethyl
[(1S)-1-3020.0000003240.000000475[[[(3R)-3-[[[(1S,2S)-1-(aminocarbonyl)-2-m
ethyl-butyl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetra-hydro-1H-carbazol-3-
yl]-amino]carbonyl]-2-(4-hydroxyphenyl)ethyl]-carbamatePhenylmethyl
[(1S)-1-3030.000000021([[(3R)-3-[[[(1S,2S)-1-(aminocarbonyl)-2-methyl-butyl
]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetra-hydro-1H-carbazol-3-yl]-amino]c
arbonyl]-3-(4-hydroxyphenyl)propyl]-carbamatePhenylmethyl
[(1S)-1-3040.0000000180.000000038[[[(3R)-3-[[[(1S,2S)-1-(aminocarbonyl)-2-m
ethyl-butyl]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetra-hydro-1H-carbazol-3-
yl]-amino]carbonyl]-3-phenyl-propyl]carbamatePhenylmethyl
[(1S)-1-3050.000000056[[[(3R)-3-[[[(1S,2S)-1-(aminocarbonyl)-2-methyl-butyl
]amino]carbonyl]-6,8-dichloro-2,3,4,9-tetra-hydro-1H-carbazol-3-yl]-amino]c
arbonyl]-3-methyl-butyl]carbamatePhenylmethyl
[(1S)-1-3060.000000077[[[(3R)-3-[[[(1S)-1-(aminocarbonyl)-3-methyl-butyl]am
ino]carbonyl]-6,8-dichloro-2,3,4,9-tetra-hydro-1H-carbazol-3-yl]-amino]carb
onyl]-3-methyl-butyl]carbamate   WO 03/05l837 - 106 - PCT/EP02/14344 CLAIMS
1. A compound of the general formula (I) 5  in which the radical R1 is a
hydrogen atom, a Cz-C6 alkenyl 10 or a C1-C6 alkyl radical and may
optionally be substituted by an aryl, hetaryl radical or the group -COOR11,
where the aryl or hetaryl radical may be substituted by up to three
substituents which are selected independently of one another 



15 from the group consisting of -N02, -CH3, -CF3, -OCH3, -OCF3 and halogen
atoms, and the radical R11 is a hydrogen atom, a C1-C12 alkyl, a C1-C12
aralkyl, an aryl) hetaryl radical or the group -COCH3 and may optionally be
substituted by 20 one substituent selected from the group consisting of
-CONHz , -COCH3 , -COOCH3 , -SOZCH3 and aryl radicals; the radicals R2, R3,
R4 and R5 are each 25 independently of one another a hydrogen atom, a
halogen atom, the group -COOH, -CONHz, -CF3, -OCF3, -N02, -CN, a C1-C6
alkyl, a C1-C6 alkenyl, a C1-C6    - 107  alkoxy, a C1-C12 aralkyl, an aryl
or hetaryl radical; the radical R6 is the group -CONR$R9, -COORS, 5
-CH2NR8R9, -CH2R8, -CH20R8 or a C1-C12 alkenyl radical which is optionally
substituted by the radicals Rg and R9 , where the radicals Rg and R9 are
each independently of one another a hydrogen atom, a C1-C12 alkyl, a 10
C1-C12 aralkyl , a C1-C12 hetaralkyl , an aryl or hetaryl radical, each of
which may be substituted by one or more substituents selected from the
group consisting of -OH, -NH2, -CONHR1, -COORlo, -NH-C(=NH)-NH2 and halogen
atoms, 15 where the radical R1 is a hydrogen atom, a C1-Clz alkyl, a C1-C12
aralkyl, an aryl or hetaryl radical and is optionally substituted by the
group -CON ( R11 ) 2 , or where the radicals R8 and R9 may together form a
20 cyclic structure which consists either exclusively of carbon atoms or a
combination of carbon atoms and heteroatoms; the radical R' is a hydrogen
atom, a C1-C12 alkyl, a 2 5 C1-C12 alkenyl , a C1-C12 aralkyl , an aryl or
hetaryl radical , the group -NR12R13 , -NHCOR14 , -NHCONHR14 , -NHCOOR14 or
-NHS02R14 and may optionally be substituted by one or more substituents
selected from the group consisting of -OH, -NH2, -CONH2, 30 -COOH and
halogen atoms, the radicals R12 and R13 are each independently of one
another a hydrogen atom, a C2-C6 alkenyl or a C1-C12 alkyl radical and may
optionally be substituted by one or more aryl or hetaryl 35 radicals which
in turn may be substituted by up to three substituents selected
independently of one another from the group consisting of -N02, -CH3, -CF3,
-OCH3, -OCF3 and halogen atoms,   - 108  and the radical R14 is a hydrogen
atom, a C1-C12 alkyl, a C1-C12 alkenyl, a C1-C12 aralkyl, an aryl or
hetaryl radical which may optionally be substituted by one or more
substituents selected 5 from the group consisting of -N02, -CH3, -ORll,
-CF3 , -OCF3 , -OH, -N ( R11 ) 2 , -OCORll ( -COOH , -CONH2 , -NHCONHRll,
-NHCOORll and halogen atoms; and the radicals Ra, Rb, R, Rd, Re and Rf are
each 10 independently of one another a hydrogen atom, a halogen atom, the
group -COOH, -CONH2, -CF3, -OCF3, -N02, -CN, a C1-C6 alkyl, C1-C6 alkoxy,
an aryl or hetaryl radical; 



15 with the proviso that the compound of the general formula (I) is not
selected from the group consisting of
3-amino-1,2,3,4-tetrahydrocarbazole3-carboxylic acid,
3-amino-6-methoxy-1,2,3,4tetrahydrocarbazole-3-carboxylic acid, 3-amino-6
20 benzyloxy-1,2,3,4-tetrahydrocarbazole-3-carboxylic acid,
3-acetamido-1,2,3,4-tetrahydrocarbazole-3carboxylic acid, methyl
3-acetamido-1,2,3,4tetrahydrocarbazole-3-carboxylate, (-)-menthyl
3acetamido-1,2,3,4-tetrahydrocarbazole-3-carbox 25 ylate or
3-tert-butoxycarbonylamino-1,2,3,4-tetrahydrocarbazole-3-carboxylic acid.
2. The compound as claimed in claim 1, where the radicals Ra, Rb, R, Rd, Re
and Rf are hydrogen 30 atoms. 3. The compound as claimed in claim 1 or 2,
where the radical R1 is a hydrogen atom. 35 4. The compound as claimed in
any of claims 1 to 3, where the radicals R2, R3, R4 and/or R5 are not
hydrogen atoms.   - 109  5. The compound as claimed in claim 4, where the
radicals R2, R3, R4 and R5 are independently of one another the group -CH3,
-C1 or -OCH3. 5 6. The compound as claimed in claim 5, where the compound
is selected from the group consisting of phenylmethyl
[(15,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-2-methylpropyl]amino]carbonyl
]2,3,4,9-tetrahydro-8-methyl-1H-carbazol-3 10
yl]amino]carbonyl]-2-methylbutyl]carbamate,
phenylmethyl-[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-2-methylpropyl]a
mino]carbonyl]-6chloro-2,3,4,9-tetrahydro-1H-carbazol-3yl]amino]carbonyl]-2
-methylbutyl]carbamate, and 15 phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-2-methylpropyl]amino]carbonyl
]2,3,4,9-tetrahydro-8-methoxy-1H-carbazol-3yl]amino)carbonyl]-2-methylbutyl
]carbamate. 20 7. The compound as claimed in any of claims 1 to 5, where
the radical R6 is a hydrophobic radical which includes alkyl, aryl and/or
hetaryl structures and which carries a hydrogen bond donor-acceptor system
at a distance of from two to four single 25 bonds, counting from the carbon
atom substituted by the radicals R6 and R' . 8. The compound as claimed in
claim 7, where the radical R6 is selected from the group consisting of 30 a
phenylalanylamide residue, an isoleucylamide residue, a
valyl-4-aminobenzamide residue, a valyl-N-methylamide residue, a
methyloxymethyl-4pyridyl radical, a carboxyl radical, an ethyl propenoate
residue, a carbonylvalylamide residue, 35 a carbonylthreonylamide residue,
a cyclic carboxamide residue, a 4-carboxamidophenylcarboxamide residue, a
methylaminomethyl-2-pyridyl radical, a carbonylvalinol residue and a
methylvalinol residue.   - 110  9. The compound as claimed in claim 8,
where the compound is selected from the group consisting of phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-2-amino 5
2-oxo-1-(phenylmethyl)ethyl]amino]carbonyl]2,3,4,9-tetrahydro-1H-carbazol-3
-yl]amino]carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(15,2S)-1(aminocarbonyl)-2-methylbutyl]amino]carbon
yl] 10 2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]
carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1-[[[4(aminocarbonyl)phenyl]amino]carbonyl]-2m
ethylpropyl]amino]carbonyl]-2,3,4,9-tetrahydro 15
1H-carbazol-3-yl]amino]carbonyl]-2methylbutyl]carbamate, phenylmethyl
[(1S,2S)-2-methyl-1-[[[(3R)-2,3,4,9tetrahydro-3-[[[(1S)-2-methyl-1-[(methyl
amino)carbonyl]propyl]amino]carbonyl]-1H-carbazol-3 20
yl]amino]carbonyl]butyl]carbamate,
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-O-(4pyridinylmethyl}-1H-carbazole-3-m
ethanol, 2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1Hcarbazole-3-carboxylic
acid, 



25 ethyl
3-[2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1Hcarbazol-3-yl]-2-propenoate,
phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-2-methylpropyl]amino]carbonyl
]2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino] 30
carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(15,2R)-1(aminocarbonyl)-2-hydroxypropyl]amino]carb
onyl]2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2-methylbutyl]carb
amate, 35 phenylmethyl
[(15,2S)-1-[[[(3R)-3-[[(2S)-2(aminocarbonyl)-1-pyrrolidinyl]carbonyl]-2,3,4
,9tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2methylbutyl]carbamate,   -
111  phenylmethyl [(15,2S)-1-[[[(3R)-3-[[(2S)-2
(aminocarbonyl)octahydro-1H-indol-1-yl]carbonyl]2,3,4,9-tetrahydro-1H-carba
zol-3yl]amino]carbonyl]-2-methylbutyl]carbamate), 5 phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[4(aminocarbonyl)phenyl]amino]carbonyl]-2,3,4,9tetra
hydro-1H-carbazol-3-yl]amino]carbonyl]-2methylbutyl]carbamate,
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-N-(2 10
pyridinylmethyl)-1H-carbazole-3-methanamine, phenylmethyl
[(1S,2S)-1-[[[(3S)-3-[[[(1S)-1(hydroxymethyl)-2-methylpropyl]amino]carbonyl
]2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbonyl]-2-methylbutyl]carbamat
e, 15
2,3,4,9-tetrahydro-N-[(1S)-1-(hydroxymethyl)-2methylpropyl]-3-(3-phenylprop
yl)-1H-carbazole-3carboxamide and
(2S)-3-methyl-2-[[[2,3,4,9-tetrahydro-3-(3phenylpropyl)-1H-carbazol-3-yl]me
thyl]amino]-120 butanol. 10. The compound as claimed in any of claims 1 to
5, 7 or 8, where the radical R' is a hydrophobic radical including alkyl,
aryl and/or hetaryl structures. 25 11. The compound as claimed in claim 10,
where the radical R' is selected from the group consisting of a
2,3-biphenylpropionylamino radical, an indanoylamino radical, an
indolylacetylamino 30 radical, a 2-naphthylacetylamino radical, a
3propionylamino radical, a phenylmethylcarboxamide residue which is
substituted on the aromatic system, a phenylhexylamine residue and a
phenylpropyl radical. 35 12. The compound as claimed in claim 11, where the
compound is selected from the group consisting of   - 112
N-[[(3R)-2,3,4,9-tetrahydro-3-[(1-oxo-2,3diphenylpropyl)amino]-1H-carbazol-
3-yl]carbonyl]L-valyl-L-aspartamide,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-35
[[(2,3-dihydro-1H-inden-1-yl)carbonyl]amino]
2,3,4,9-tetrahydro-1H-carbazole-3-carboxamide,
(3S)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]2,3,4,9-tetrahydro-3-[(1H-ind
ol-3-ylacetyl)amino]1H-carbazole-3-carboxamide, 10
(3S)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]2,3,4,9-tetrahydro-3-[(2-naph
thalinylacetyl)amino]-1H-carbazole-3-carboxamide,
N-[[(3R)-2,3,4,9-tetrahydro-3-[[(2S,3S)-3-methyl1-oxo-2-[(1-oxo-3-phenylpro
pyl)amino]pentyl] 15
amino]-1H-carbazol-3-yl]carbonyl]-L-valyl-Laspartamide,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]2,3,4,9-tetrahydro-3-[[(4-met
hylphenyl)acetyl]amino]-1H-carbazole-3-carboxamide, 20
N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-2,3,4,9tetrahydro-3-[[(4-methoxyp
henyl)acetyl]amino]-1Hcarbazole-3-carboxamide,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3[[(3-bromophenyl)acetyl]ami
no]-2,3,4,9-tetrahydro 25 1H-carbazole-3-carboxamide,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3[[(4-fluorophenyl)acetyl]am
ino]-2,3,4,9tetrahydro-1H-carbazole-3-carboxamide,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3 



30
[[(4-chlorophenyl)acetyl]amino]-2,3,4,9tetrahydro-1H-carbazole-3-carboxamid
e,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]2,3,4,9-tetrahydro-3-[(6-phen
ylhexyl)amino]-1Hcarbazole-3-carboxamide, 35
6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H-carbazole-3-carboxyli
c acid and ethyl
6,8-dichloro-2,3,4,9-tetrahydro-3-(3phenylpropyl)-1H-carbazole-3-carboxylat
e.    - 113  13. The compound as claimed in any of claims 1 to 5, 7, 8, 10
or 11, where the compound is in the R configuration at the carbon atom
substituted by the radicals R6 and R' when the radicals R6 and R' 5
together form an alpha-amino carboxylic acid structural element. 14. The
compound as claimed in claim 1, where the compound is selected from the
group consisting of 10 phenylmethyl [(15,2S)-1-[[[(3R)-3-[[[(1S)-1
(aminocarbonyl)-2-methylpropyl]amino]carbonyl]6,8-dichloro-2,3,4,9-tetrahyd
ro-1H-carbazol-3yl]amino]carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1 15
(hydroxymethyl)-2-methylpropyl]amino]carbonyl]2,3,4,9-tetrahydro-1H-carbazo
l-3-yl]amino]carbonyl]-2-methylbutyl]carbamate,
(2S)-1-[[[(3R)-3-[[(4-chlorophenyl)acetyl]amino]2,3,4,9-tetrahydro-8-methox
y-1H-carbazol-3 20 yl]carbonyl]-2-pyrrolidinecarboxamide and
6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenylpropyl)-N-(2-pyridinylmethyl)-1H
-carbazole-3methanamine. 25 15. A pharmaceutical composition comprising at
least one compound as claimed in any of claims 1 to 14. 16. The
pharmaceutical composition as claimed in claim 15, where the compound is
present in a unit dose 30 of from 1 ~tg to 100 mg per kg of a patient's
body weight. 17. The pharmaceutical composition as claimed in claim 15 or
16, where the compound is present in 35 combination with at least one
further active pharmaceutical ingredient and/or pharmaceutically acceptable
carrier in the composition.   t I - 114  18. A method for preparing a
compound as claimed in any of claims 1 to 14. 19. The compound as claimed
in any of claims 1 to 14, 5 for use as pharmaceutical remedy. 20. The use
of a compound as claimed in any of claims 1 to 14 for producing a
pharmaceutical remedy for the treatment of pathological states mediated by
G 10 protein-coupled receptors. 21. The use of a compound as defined in
claim 1, but including the compounds specifically excluded in claim 1, for
producing a pharmaceutical remedy for 



15 inhibiting gonadotropin-releasing hormone. 22. The use as claimed in
claim 20 or 21 in male fertility control, in hormone therapy, treatment of
female subfertility or infertility, female 20 contraception and tumor
control. 23. The use of a compound as defined in claim 1, but including the
compounds specifically excluded in claim 1, for male fertility control or
for female 25 contraception. 24. The compound as claimed in claim 1, where
the compound is selected from the group consisting of phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1 30
(aminocarbonyl)-2-methylpropyl]amino]carbonyl]6,8-difluoro-2,3,4,9-tetrahyd
ro-1H-carbazol-3yl]amino]carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S,2S)-1(aminocarbonyl)-2-methylbutyl]amino]carbon
yl]-8 35
methoxy-2,3,4,9-tetrahydro-1H-carbazol-3yl]amino]carbonyl]-2-methylbutyl]ca
rbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(15,2S)-1(aminocarbonyl)-2-methylbutyl]amino]carbon
yl]-6,8   - 115  dichloro-2,3,4,9-tetrahydro-1H-carbazol-3
yl]amino]carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-3-methylbutyl]amino]carbonyl]
-6,8 5 dichloro-2,3,4,9-tetrahydro-1H-carbazol-3
yl]amino]carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-2-cyclohexylethyl]amino]carbo
nyl]6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3 10
yl]amino]carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-2,2-dimethylpropyl]amino]carb
onyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H
carbazol-3-yl]amino]carbonyl]-2-methylbutyl] 15 carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-3-phenylpropyl]amino]carbonyl
]6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3yl]amino]carbonyl]-2-methylbu
tyl]carbamate, 20 phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-2-methylbutyl]amino]carbonyl]
-6,8
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3yl]amino]carbonyl]-2-cyclohexylmet
hyl]carbamate, phenylmethyl [(1S,2S)-1-[[[(3R)-3-[[[(1S,2S)-1 25
(carboxy)-2-methylbutyl]amino]carbonyl]-6,8dichloro-2,3,4,9-tetrahydro-1H-c
arbazol-3 yl]amino]carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S)-1-[[[(3R)-3-[[[(1S,2S)-1(aminocarbonyl)-2-methylbutyl]amino]carbonyl]
-6,8 30
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3yl]amino]carbonyl]-2-(4-hydroxyphe
nyl)ethyl] carbamate, phenylmethyl
[(1S)-1-[[[(3R)-3-[[[(1S,2S)-1(aminocarbonyl)-2-methylbutyl]amino]carbonyl]
-6,8 



35 dichloro-2,3,4,9-tetrahydro-1H-carbazol-3
yl]amino]carbonyl]-3-(4-hydroxyphenyl)propyl] carbamate, phenylmethyl
[(1S)-1-[[[(3R)-3-[[[(1S,2S)-1(aminocarbonyl)-2-methylbutyl]amino]carbonyl]
-6,8    - 116  dichloro-2,3,4,9-tetrahydro-1H-carbazol-3
yl]amino]carbonyl]-3-phenylpropyl]carbamate, phenylmethyl
[(1S)-1-[[[(3R)-3-[[[(1S,2S)-1(aminocarbonyl)-2-methylbutyl]amino]carbonyl]
-6,8 5
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3yl]amino]carbonyl]-3-methylbutyl]c
arbamate, phenylmethyl
[(1S)-1-[[[(3R)-3-[[[(1S)-1(aminocarbonyl)-3-methylbutyl]amino]carbonyl]-6,
8dichloro-2,3,4,9-tetrahydro-1H-carbazol-3 10
yl]amino]carbonyl]-3-methylbutyl]carbamate. 25. A pharmaceutical
composition comprising at least one compound as claimed in claim 24. 15 26.
The pharmaceutical composition as claimed in claim 25, where the compound
is present in a unit dose of from 1 ~g to 100 mg per kg of a patient' s
body weight. 20 27. The pharmaceutical composition as claimed in claim 25
or 26, where the compound is present in combination with at least one
further active pharmaceutical ingredient and/or pharmaceutically acceptable
carrier in the composition. 25 28. A method for preparing a compound as
claimed in claim 24. 29. The compound as claimed in claim 24, for use as 30
pharmaceutical remedy. 30. The use of a compound as claimed in claim 24 for
producing a pharmaceutical remedy for the treatment of pathological states
mediated by G 35 protein-coupled receptors. 31. The use of a compound as
claimed in claim 24 for producing a pharmaceutical remedy for inhibiting
gonadotropin-releasing hormone.   P - 117  32. The use as claimed in claim
30 or 31 in male fertility control, in hormone therapy, treatment of female
subfertility or infertility, female contraception and tumor control.
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