
14 June 2006  WO 03/051837 PCT/EP02/14344 TETRABYDROCARBAZOLE DERIVATIVES
AS LIGANDS FOR G- PROTEIN COUPLED RECEPTORS (GPCR) The present invention
relates to novel tetrahydro- 5 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 G- protein 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
infra- 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.  Singe 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, 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.,  .ibid., 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 



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.
gonadotropin-releasing hormone (GnRH). GnRH can be  assigned to subfamily
A.of GPCRs (cf. U. Gether et,al.,  Endocrine Reviews 2.000, 21(1), 90). 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` 35 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  increased gonadotropin release and sex steroid
release.  - 3  14 June 2006 



This hormonal  certain delay  downregulation response is terminated only
after a on the basis of desensitization:. and  of.GnRH receptor
concentrations.. It is therefore possible that.'GnRH superagonists,. both .
alone 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  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 non- peptide 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 14 June 2006 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 All 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. Disclosed herein are novel tetrahydrocarbazole  derivatives of
the general formula (I). In a first aspect of the present invention, there
is provided a compound of the general formula (I) - 5a  14 June 2006 



in which the radical R1 is a hydrogen atom, a C2-C6 alkenyl  10 or a C1-C6
alkyl radical and may optionally be substituted by an aryl, hetaryl radical
or the  group -COOR", 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 -NO2, -CH3, -CF3,  -OCH3, -OCF3 and
halogen atoms, and the radical R" is a hydrogen atom, a C,-C12 alkyl,  a
Cl-C12 aralkyl, an aryl, hetaryl radical or the  group -000H3 and may
optionally be substituted by 20 one substituent selected from the group
consisting  of -CONH2, -COCH3, -COOCH31 -SO2CH3 and aryl  radicals; halogen
atom, the group -COON, -CONH2, -CF3, -OCF3, the radicals R2, R3, R4 and R5
are each  25 independently of one another a hydrogen atom, a -NO2, -CN, a
C3-C6 alkyl, a CI.-C6 alkenyl, a C,-C6 14 June 2006 - 5b - alkoxy, a
C1-C12aralkyl,anarylorhetaryl radical; the radicalR6is the
group-CONR8R9,-COORS, 5 CH2NR8R9, -CH2R8, -CH2OR8 or a C1-C12 alkenyl
radical  which is 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  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, -CONHR10,
-COOR10,  NH-C(=NH)-NH2 and halogen atoms, 15 where. the radical R10 is a
hydrogen atom, a C1-C12  alkyl, a C1-C12 aralkyl, an aryl or hetaryl
radical  and is optionally substituted by the group  



-CON(R) 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 R7 is a hydrogen
atom, a C1-C12 alkyl, a 25 C1-C12 alkenyl, a C1-C12 aralkyl, an aryl or
hetaryl  radical, the group -NR 12R13' -NHCOR14, -NHCONHR14,  -NHCOOR14 or
NHSO2R14 and may optionally be  substituted by one or more substituents
selected  from the group consisting of -OH, -NH2, CONH2,  30 -000H 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 substituentsselected
independently of one  another from the group consisting of -NO2, -CH31
-CF3, -OCH3, -OCF3 and halogen atoms, -5c  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 -NO2, -CH3, -OR11,
-CF31 -OCF31 -OH, -N(R11)2, -OCOR11, -COOH, -CONH2,  -NHCONHR11, -NHCOOR11
and halogen atoms; and the radicals Ra, R", Re, Rd, Re and Rf are each  10
independently of one another a hydrogen atom, a halogen atom, the group
-000H, -CONH2, -CF3, -OCF31  -NO2, -CN, a C1-C6 alkyl, C3-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 -tetrahydrocarbazole- 3-carboxylic acid,
3-amino-6-methoxy-l,2,3,4- tetrahydrocarbazole-3-carboxylic acid, 3-amino-6



20 benzyloxy-1,2,3,4-tetrahydrocarbazole-3-carboxylic  acid,
3-acetamido-1,2,3,4-tetrahydrocarbazole-3- carboxylic acid, methyl
3-acetamido-1,2,3,4- tetrahydrocarbazole-3-carboxylate, (-)-menthyl 3-
acetamido-1,2,3,4-tetrahydrocarbazole-3-carbox 25 ylate or
3-tert-butoxycarbonylamino-1,2,3,4-tetra- hydrocarbazole-3-carboxylic acid.
In a second aspect, pharmaceutical compositions which  comprise at least
one of the novel tetrahydrocarbazole  derivatives of the general formula
(I) are provided. 14 June 2006 In a third aspect, the present invention
provides  tetrahydrocarbazole derivatives of the general formula  (I) for
use in therapy. In a fourth aspect of the present invention, there is
provided a method for preparing a compound of formula  (I) as defined
above, which comprises: a) producing a compound of formula (I) in which R'
is  10 hydrogen by condensing a suitably substituted cyclohexanone
derivative with a suitably substituted  phenylhydrazine derivative or a
salt thereof; b) producing a compound of formula (I) in which R1 is  15
hydrogen, by reacting a suitably substituted carboxylic acid and a suitably
substituted amine component to give  a suitably substituted carbamate group
at either R6 or R7; 20 c) producing a compound of formula (I) in which R1
is  other than hydrogen by reacting an anion derived by  deprotonating a
compound of formula (I) in which R1 is  hydrogen with a compound of formula
R1-X, wherein R1 has  the same meaning as R1 above, save that it does not
25 represent hydrogen, and X represents a leaving group; d) producing a
compound of formula (I) by eliminating a  corresponding compound of formula
(I) from a solid phase  wherein the compound is bound to a solid phase by a
30 tether severing of which generates the group R6; or e) removing one or
more protecting groups from a  corresponding compound of formula (I) in
protected form. 



- 6a  In a further aspect, the present invention relates to  the use of a
tetrahydrocarbazole derivative of the  general formula (I) for manufacture
of a medicament for  the treatment of GPCR-mediated pathological states, in
5 particular for inhibition of GnRH. The 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 10 of the
general formula (I) is administered to the  mammal, preferably the human,
requiring such a  treatment. In a fifth aspect of the present invention,
there is  15 provided the use of a compound as defined above for the
manufacture of a medicament for the treatment of  pathological states
mediated by G protein-coupled  receptors. 20 In a sixth aspect of the
present invention, there is  provided the use of a compound as defined in
the first  aspect, but including the compounds specifically  excluded in
the first aspect, for the manufacture of a  medicament for inhibiting
gonadotropin-releasing  25 hormone. In a seventh aspect of the present
invention, there is  provided a compound as defined in the first aspect,
but  including the compounds specifically excluded in the 30 first aspect,
for use in male fertility control or for female contraception. In an eighth
aspect of the present invention, there provided a pharmaceutical
composition comprising at  35 least one compound as defined above. - 6b  14
June 2006 The present invention additionally provides a method for
preparing tetrahydrocarbazole derivatives of the general  formula (I). This
method comprises for example the steps  



of condensation of a cyclohexanone derivative, which is 5 tethered to a
solid phase and is expediently  substituted, with a suitably substituted
phenylhydrazine  derivative, a subsequent derivatization depending on the
desired structure of the final compound, and finally  elimination from the
solid phase and isolation of. the  10 product. Detailed description of the
invention In a first aspect of the present invention there is  15 provision
of novel tetrahydrocarbazole compounds of the  general formula (I) 14 June
2006 m 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 -N02, -CH3, -CF3, -OCH3, -OCF3
and halogen  10 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 one  substituent selected from the group
consisting of  15 -CONH2, -COCH3, -COOCH3, -SO2CH3 and aryl radicals; the
radicals R2, R3, R4 and R5 are each independently of  one another a
hydrogen atom, a halogen atom, the group  -COOH, -CONH2, -CF31 -OCF3, -NO2,
-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 -CONR8R9, -COORS,
-CH2NR8R9,  -CH2R8, CH2OR8 or a C1-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 



- 8  more substituents selected from the group consisting of -OH, -NH2,
-CONHR10, -COOR10, -NH-C (=NH) -NH2. and. halogen atoms,  where the radical
R10 is a hydrogen atom, a C1-C12 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 cyclic  structure which
consists either exclusively of carbon  atoms or a combination of carbon
atoms and heteroatoms; 10 the radical R7 is a hydrogen atom, a C1-C12
alkyl, a  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 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, -OR11, -CF3, -OCF3, -OH, -N(R11)2,
.-OCOR11, 30 -COOH, -CONH2, -NHCONHR11, -NHCOOR" 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 -000H, -CONH2, -CF31 -OCF3, -NO2,
-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 



14 June 2006 - 9 acid, .3-amino-6-methoxy-1,2,3,4-tetrahydrocarbazole-3-_
carboxylic acid, 3-amino-6-benzyloxy-12,3,4
tetrahydrocarbazole-3-carboxylic acid, 3-acetamido-
1,2,3,4-tetrahydrocarbazole-3-carboxylic acid, methyl
3-acetamido-1,2,3,4-tetrahydrocarbazole-3-carboxylate,  (-)-menthyl
3-acetamido-1,2,3,4-tetrahydrocarbazole-3- carboxylate or
3-tert-butoxycarbonylamino-1,2,3,4- tetrahydrocarbazole-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,  :1221-233. 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, n- butyl, isobutyl, tert-butyl, n-pentyl, 2,2-
dimethylpropyl, 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 



14 June 2006 10  restricted to these. cycloheptylethyl groups and the like,
but. are not cycloputyl 2-cyclopentyl-, 2-cyclohexyl-, 2 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-l-enyl, but-l-enyl, . but-2 10 enyl, but-3-enyl,
buta-1,3-dienyl, pent-l-enyl, pent-2 15 restricted to these. enyl,
pent-3-enyl, pent-4-enyl,penta-l,3-dienyl,
penta-1,4-dienyl,penta-2,3-dienyl,isoprenyl, hex-i- enyl,
hex-2-enyl,hex-3-enyl, hex-4-enyl, hex-5-enyl,
hexa-1,3-dienyl,hexa-l,4-dienyl,hexa-1,5-dienyl,
hexa-2,4-dienyl,hexa-2,5-dienyl,hexa-l,4-dienyl, hexa-1,3,5-trienylgroups
and thelike, but are not 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, n- pentoxy, 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, 1- phenylbutyl, 1-phenylhexyl, 1-phenyl-2-methylethyl, 1-
phenyl-2-ethylethyl, 1-phenyl-2,2-dimethylethyl,  benzhydryl,
triphenylmethyl, 2- or 3-naphthylmethyl, 2 35 phenylethyl, 3-phenylpropyl,
4-phenylbutyl, 5- phenylpentyl groups and the like, but are not  restricted
to these. Correspondingly, a "hetaralkyl  radical is an alkyl radical
substituted by a  



heteroaryl.radical. 14 June 2006 - 11 "Aryl radical". means an optionally
substituted mono- or  polycyclic aromatic group. Representative examples of
such aryl groups include phenyl, naphthyl groups and  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 2;0 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), 14 June 2006 



- 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.  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 R7 is not a
hydrogen atom when the radical R6 is at the same time an  25 alkyl radical.
30 35 A further. embodiment of the present invention are  compounds of the
general formula (I) in which the radical R7 is not in any case a hydrogen
atom. Preferred novel tetrahydrocarbazole derivatives of the  invention of
the general formula (I) are those  compounds in which the radicals Ra, Rb,
Rc, Rd, Re and Rf  are hydrogen atoms. derivatives of the invention of the
general formula (I)  are those compounds in which the radical R' is a
Likewise - preferred novel tetrahydrocarbazole hydrogen atom. 



14 June 2006 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 R2 is not a hydrogen
atom,  especially the compounds phenylmethyl
[(IS,2S)-1-[[[(3R)-3-[[[(1S)-1-(aminocar-
bonyl)-2-methylpropyl]amino)carbonyl]-2,3,4,9 15
tetrahydro-8-methyl-IH-carbazol-3-yl]amino]carbonyl]-2-
methylbutyl]carbamate (compound no. 150a in the  examples) phenylmethyl
[(lS,2S)-1-[[[(3R)-3-[[[(1S)-1-(aminocar-
bonyl)-2-methylpropyl]amino]carbonyl]-6-chloro-2,3,4,9- 20
tetrahydro-lH-carbazol-3-yl]amino]carbonyl]-2-methyl- butyl]carbamate
(148a), _ phenylmethyl [(1S,2S)-1-[[[(3R)-3-[[[(1S)-1-
(aminocarbonyl)-2-methylpropyl]amino]carbonyl]-2,3,4,9-
tetrahydro-8-methoxy-IH-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  R7.
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-2-
oxo-i-(phenylmethyl)ethyl]amino]carbonyl]-2,.3,4,9 14 - 



tetrahydro-1H-carbazol-3-yl]amino] carbonyl]-2-methyl- butyl]carbamate
(66), is an isoleucylamide residue, in particular the  compound
phenylmethyl [(1S,2S)-1-[[[(3R)-3-[[[(1S)-1- 5
(aminocarbonyl)-2-methylbutyl]aminolcarbonyl]-2,3,4,9
tetrahydro-1H-carbazol-3-yl]amino] carbonyl]-2-methyl- butyl]carbamate
(64), is a valyl-4-aminobenzamide residue, in particular the  compound
phenylmethyl ((1S,2S)-I-[[[(3R)-3-[[[(1S)-1- 10
[[[4-(aminocarbonyl)phenyl]amino]carbonyl]-2-methyl
propyl]amino]carbonyl]-2,3,4,9-tetrahydro-lH-carbazol-
3-yl]amino]carbonyl]-2-methylbutyl]carbamate (45), is a valyl-N-methylamide
residue, in particular the  compound phenylmethyl
[(1S,2S)-2-methyl-l-[[[(3R)- 15
2,3,4,9-tetrahydro-3-[[[(1S)-2-methyl-l-[(methylamino)- carbonyl]propyl]
amino] carbonyl]-lH-carbazol-3 yllamino]carbonyl]butyl]carbamate (222a), is
a methyloxymethyl-4-pyridyl radical, in particular  the compound
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-O- 20
(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-3- carboxylic acid
(273), or is an ethyl propenoate radical, in particular the  25 compound
ethyl 3-[2,3,4,9-tetrahydro-3-(3-
phenylpropyl)-1H-carbazol-3-yl]-2-propenoate (289).  Likewise particularly
preferred are compounds of the  general formula (I) in which the radical R'
is a  carbonylvalylamide residue, in particular the compound 30
phenylmethyl [(1S,2S)-1-[[[(3R)-3-[[[(1S)-1-(aminocar-
bonyl)-2-methylpropyl]amino]carbonyl]-2,3,4,9-tetra-
hydro-1H-carbazol-3-yl]amino]carbonyl]-2- methylbutyl]carbamate (58), is. a
carbonylthreonylamide residue, in particular the  35 compound phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S,2R)-
1-(aminocarbonyl)-2-hydroxypropyl]amino]carbonyl]-
2,3,4,9-tetrahydro-1H-carbazol-3-yllamino]carbonyl]-2
methylbutyl]carbamate, 



14 June 2006 - 15  is a cyclic carboxamide residue (such as, for example,
carbonylprolylamide radical, in particular the compound phenylmethyl [ (IS,
2S) -I- [ [ E (3R) -3- E [ (2S) -2-
(aminocarbonyl)-l-Pyrrolidinyl]carbonyl]-2,3,4,9-tetra-
hydro-lH-carbazol-3-yllamino]carbonyll-2 methylbutyllcarbamate (181a), or a
carbonyloctahydroindolyl-2-carboxamide residue, in  particular the compound
phenylmethyl [(lS,2S)-l-
[[[(3R)-3-[[(2S)-2~(aminocarbonyl)octahydro-lH-indol-l 10
yllcarbonyl]-2,3,4,9-tetrahydro-lH-carbazol-3-
yllamino]carbonyl]-2-methylbutyllcarbamate (190a)), is a
4-carboxamidophenylcarboxamide residue, in  particular the compound
phenylmethyl [(lS,2S)-l-
[[[(3R)-3-[[[4-(aminocarbonyl)phenyllaminolcarbonyll 15
2,3,4,9-tetrahydro-IH-carbazol-3-yl]aminolcarbonyll-2-
methylbutyllcarbamate (62), is a methylaminQmethyl-2-pyridyl radical, in
particular  the compound 2,3,4,9-tetrahydro-3-(3-phei~ylpropyl)-N-
(2-pyridinylmethyl)-IH-carbazole-3-methanamine (279), 2,0 is a
carbonylvalinol residue, in particular the  compounds phenylmethyl
[(lS,2S)-l-[[[(3S)-3-[[[(lS)-l-
(hydroxymethyl)-2-methylpropyllaminolcarbonyll-2,3,4,9-
tetrahydro-lH-carbazol-3-yllaminolcarbonyll-2-methyl- butyllcarbamate
(267b) 25 and 2,314,9-tetrahydro-N-[(lS)-I-(hydroxymethyl)-2-
methylpropyl]-3-(3-phenylpropyl)-lH-carbazole-3- carboxamide (276) or .--is
a methylvalinol residue, in particular the  compound
(2S)-3-methyl-2-[[[2,3,4,9-tetrahydro73-(3- 30
phenylpropyl)-lH-carbazol-3-yllmethyl]aminol-l-butanol  (284). Preferred
novel tetrahydrocarbazole derivatives of the  invention of general formula
(I) are also compounds in 35 which R 7 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 7 is a 2,3-biphenyl- propionylamino
radical, in particular the compound 14 June 2006 - 16
N-[[(3R)-2,3,4,9-tetrahydro-3-[(1-oxo-2,3-diphenyl
propyl)amino]-1H-carbazol-3-yl]carbonyl]-L-valyl-L- aspartamide (18), is an
indanoylamino radical, in particular the compound  5
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3
[[(2,3-dihydro-lH-inden-l-yl)carbonyl]amino]-2,3,4,9
tetrahydro-1H-carbazole-3-carboxamide (162a), is an indolylacetylamino
radical, in particular the  compound
(3S)-N-[(lS)-1-(aminocarbonyl)-2-methyl- 10
propyl]-2,3,4,9-tetrahydro-3-[(1H-indol-3-ylacetyl)
amino]-1H-carbazole-3-carboxamide (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)-3-
methyl-l-oxo-2-[(1-oxo-3-phenylpropyl)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
R7 is a phenylmethyl- carboxamide 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-[[(4-
methylphenyl)acetyl]amino]-1H-carbazole-3-carboxamide  (165a),
N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-2,3,4,9-
tetrahydro-3-[[(4-methoxyphenyl)-acetyl]amino] -1H- 30
carbazole-3-carboxamide (175),
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3-[[(3-
bromophenyl)acetyl]amino]-2,3,4,9-tetrahydro-lH- carbazole-3-carboxamide
(96),  (3R)-N-((1S)-i-(aminocarbonyl)-2-methylpropyl]-3-[[(4 



35 fluorophenyl)acetyl]amino]-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide (91), (3R) -N- [ (1S) -1-
(aminocarbonyl)-2-methylpropyl]-3-[[(4
chlorophenyl)acetyl]amino]-2,3,4,9-tetrahydro-lH carbazole-3-carboxamide
(167a), - 17  is a phenylhexylamine residue, in particular the  compound
(3R)-N-[(iS)-1-(aminocarbonyl)-2-methyl-
propyl]-2,3,4,9-tetrahydro-3-[(6-phenylhexyl)amino]-1H-
carbazole-3-carboxamide (234a) or is a phenylpropyl radical, in particular
the compounds 6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenyl
propyl)-1H-carbazole-3-carboxylic acid (275) and ethyl
6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H-
carbazole-3-carboxylate (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 R7
when the radicals R6 and R7 together 15 form an alpha-amino carboxylic acid
structural element. Most preferred for the purposes of the present
invention are the compounds phenylmethyl [(15,25)-1-
[[[(3R)-3-[[[(lS)-l-(aminocarbonyl)-2-methylpropyl] 20
amino]carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-lH-
carbazol-3-yl]amino]carbonyl]-2-methylbutyl]carbamate  (184a), phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1-
(hydroxymethyl)-2-methylpropyl]amino]carbonyl]-2,3,4,9-
tetrahydro-lH-carbazol-3-yl]amino]carbonyl]-2-methyl 25 butyl]carbamate
(267a), (2S)-1-[[(3R)-.3-[[(4-chloro-
phenyl)acetyl]amino]-2,3,4,9-tetrahydro-8-methoxy-lH-
carbazol-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. 



the 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 35 The novel tetrahydrocarbazole derivatives
(I) of  invention, as defined above, are ligands of GPCR - 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 intra- muscular 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(r) ate
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 14 June 2006 - 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  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; 14 June 2006 - 20  Dr. H.P. Fiedler, "Lexikon
der Hilfsstoffe fur  Pharmazie, -Kosmetik und 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. nano- 20 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 14 June 2006 - 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, 20. 25 preferred.
Administration can take place in a single  dose or a plurality of separate
dosages. 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  from 1 gg to 100 mg, particularly preferably from 1 g  to 10 mg and
most preferably from 1 gg to 1 mg, per kg  of body weight of the subject to
be treated are 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  generaI formula (I), as defined above, for other active --22
pharmaceutical. ingredients also. to- be present, as already describedin
detail above. At least one of the novel compounds (I) of the  invention, as
defined- above, is present in- the  pharmaceutical compositionsof 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  oral administration possible.  In
addition, in a further aspect, the present invention  provides compounds of
the general formula (I) as  defined above for use in therapy. Preferred
tetrahydrocarbazole compound of the invention  of the general formula (I),
as defined above, for use  in therapy are in turn those compounds mentioned
above  as preferred and particularly preferred compounds, in  particular
the preferred compounds of the invention  mentioned by name, and the
compounds mentioned in the  examples.  Concerning pharmaceutical
compositions comprising  compounds (I) of the invention, and concerning
compounds (I) of the invention for use in therapy,  reference may be made
in relation to the possibilities  for use and administration to what has
already been  said concerning the novel compounds (I) - of the  invention,
as defined above. of the general formula (I), for the manufacture of a
hydrocarbazoles disclosed in the publications by Millet  



et al. and Maki et al. being excluded from the meaning In another aspect,
the present invention also provides  the use of at least one
tetrahydrocarbazole derivative  of the invention of the general formula
(I), as defined  above, with - as defined- at the outset - the tetra - 23
14 June 2006 medicament for the treatment of GPCR-medicated  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-3- carboxylic acid,
3-amino-6-benzyloxy-1,2,3,4-tetra hydrocarbazole-3-carboxylic acid,
3-acetamido-1,2,3,4 tetrahydrocarbazole-3-carboxylic acid, methyl 3- 15
acetamido-1,2,3,4-tetrahydrocarbazole-3-carboxylate, (-)-menthyl
3-acetamido-1,2,3,4-tetrahydrocarbazole-3- carboxylate and
3-tert-butoxycarbonylamino-1,2,3,4- tetrahydrocarbazole-3-carboxylic acid,
for the  manufacture of a medicament for inhibiting GnRH, 2D preferably for
male fertility control, for hormone 25 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 compounds excluded above by name" means
a compound of the general formula (I) R7~- As R - 24  in which the radical
R1 is a hydrogen atom, a C2 - C6  



alkenyl or a C1 -C6 alkyl radical and may optionally be  substituted by an
aryl, hetaryl radical or the group  -COOR", 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 -NO2,
-CH3, -CF31 -OCH3, -OCF3 and halogen  atoms, and the radical R". is a
hydrogen atom; a C1 C12 alkyl, a  10 C1 - C12 aralkyl, an aryl, hetaryl
radical or the group  -000H3 and may optionally be substituted by one
substituent selected from the group consisting of  -CONH2, -COCH3,.-COOCH3,
-SO2CH3 and aryl radicals; 15 the radicals R2, R3, R4 and R5 are each
independently of  one another a hydrogen atom, a halogen atom, the group
-000H, -CONH2, -CF3, -OCF31 -NO2, -CN, a C1 - C6 alkyl, a  C1 - C6 alkenyl,
a C1 - C6 alkoxy, a C1 - C12 aralkyl, an  aryl or hetaryl radical; 20 the
radical R6 is the group -CONR8R9, -COOR8, -CH2NR8R9,  -CH2R8, -CH2OR8 or a
C1 - C12 alkenyl radical which is  optionally substituted by the radicals
R8 and R9, where  the radicals R8 and R9 are each independently of one 25
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  more_substituents selected from the group consisting of  -OH,
-NH2, -CONHR10, -COOR10, -NH-C(=NH)-NH2 and halogen  30 atoms, where the
radical R10 is a hydrogen atom, a C1 - C12  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 35 cyclic
structure which consists however exclusively of  carbon atoms or a
combination of carbon atoms and  heteroatoms; - 25  the radical R7 is a
hydrogen atom, a C1 C12 alkyl, C1 C12 alkenyl, a C1 - C12 aralkyl, an aryl
or hetaryl  



radical, the group -NR 12R13, -NHCOR'4, -NHCONHR14  -NHCOOR14 or -NHSO2R14
and may optionally be substituted  by one or more substituents selected
from the group  consisting of -OH, -NH2, -CONH2, -COON 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  of -NO2, -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 - C,2 aralkyl, an aryl or  hetaryl
radical which may optionally be substituted by  one or more substituents
selected from the group  consisting of -NO2, -CH3, -OR11, -CF31 -OCF31 -OH,
20 -N(R11)2, -OCOR11, -COOH, -CONH2, -NHCONHR", -NHCOOR11 and  halogen
atoms; and the radicals Ra, Rb, Rc, Rd, Re and Rf. are each  independently
of one another a hydrogen atom, a halogen 25 atom, the group -COON, -CONH2,
-CF3, -OCF3, -NO2, -CN, a  C1% C6 alkyl, a Ci - 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 the manufacture of a  medicament
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
administration of at least invention, as defined above, method comprises
the  one compound (I) of the  to a mammal, in particular a human, when such
a treatment is necessary. The administration normally ' takes place in 3Q
pharmaceutically effective  above in relation to the amount. As already
explained  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 pg to 10 mg and most 14 June 2006 27  preferably, from 1
gg  to be treated. The  oral administration. of the  with at to ,1 mg-per
body weight of subject  preferred administration form is  The
administration of one or more compounds '(I) of the invention in
combination  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 sub- or infertility and tumor control. Finally, the present
invention provides in a last  aspect also a method for the production of
the novel 20tetrahydrocarbazole derivatives of the invention of the
general formula M. 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 14 June 2006 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 11974; 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 tetrahydrocarbazole  structure, the . radical
R' can be introduced by  N-alk_ylation of the nitrogen atom in position 9
with  appropriate R1-halides with use of base (e.g. as 30 described byPecca
& Albonico, J. Med. Chem. 1977, 20,  



487 or else as described by Mooradian et al., J. Med.  Chem. 1970, 13,
327). The radicals R6 and R7 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)3and 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 11974,  1824). 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). the corresponding amides by reaction with
sulfonyl  25 chlorides. Sulfonamide residues are obtained from Urea
residues are obtained by reacting the amines with  appropriate isocyanates.
30 Urethane residues can be prepared by preactivating the  appropriate
alcohols with carbonyldihydroxybenzo- triazole ((HOBt)2C0) 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 per se
with DMSO/oxalyl chloride Synthesis 1998, 436). 14 June 2006 (Pansavath et
a Substituted amine residues are obtained by reductive  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
indole synthesis,  Lockwood, J.C.S. 25 Chem. Pharm. Bull.  Tetrahedron
Lett.  condensation of a essentially in analogy to a Fischer  e.g. as
described by Britten & Perkin 1 1974, 1824; Maki et al.,  1973, 21, 240 or
Hutchins & Chapman,  1996, 37, 4869 and comprises the  cyclohexanone
derivative (II) which contains the group G and is phase SP via a  30
radical R6 tethered to a solid linker L suitable for forming the 



14 June 2006 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 R7, and in  the case where the radical R7 has
another one of the  meanings indicated for R7 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 ZnC12. 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. Ox-g.
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. 14 June 2006
' - 32  Chem. 1995, 60, 7712). Traceless tethering of aromatic  precursors
of the cyclohexanone derivative (II) to  triazine resins is possible (Brase
et al., Angew. Chem.  Int. Ed. 1998, 37; 3413). The protective group Pg
which is included where  appropriate in the group G and protects an a-amino



group -NH2 is preferably a "Fmoc" (9 fluorenylmethoxycarbonyl) 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 -CONR8R9,  firstly a
compound Pg-N(R8)-R9'-COOH forming the linker  L is tethered by means of an
activating reagent such as 30 DCC (dicyclohexylcarbodiimide) or HATU (0-(7-
azabenzotriazol-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 14 June 2006 - 33  derivative (II),
namely. the. cyclohexanone carboxylic acid (II.') 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 -CONR$-R"-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 R7 is the group -NHCOR14, 25 -NHS02R 14, -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 R7 defined above can be performed. 14 June
2006 34 Depending.,. on the nature of the desired radical R7 in the
tetrahydrocarbozole final product (I) of the invention,  the procedure for
this is as follows: 5 In the case where R7 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 R7 is a sulfonamide group
-NHS02R14,  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 R7 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 R1-3X' 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 R13CHO 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 R7
equals -NR12R13 are hydrogen  atoms, alternative (vi) below applies. In the
case where. :R7 is- the group. -NHCONHR14 (a urea derivative), the reaction
productfrom step (a) is  reacted with an isocyanate R14NCO (cf. Brown et
al.,  JAGS 1997, 119, 3288; alternative (iv)). In the case where R7 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 R7 is a hydrogen atom, a C1-C12
alkyl,  C1-C12 aralkyl, an aryl, a hetaryl radical or the group 15 -NH2
(i.e. both radicals R12 and R13 in R7 equals -NR12R13  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 R'X, where X is a leaving group, e.g. a
halide  atom, in particular a chloride atom (cf. Collini & 30 Elliilgboe,
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 14 June 2006 36  group R'X,
where X is a leaving group, e.g.  atom, in particular a chloride atom..
halide 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 1. 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 l 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 inmol
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
BMB-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 35 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 and 4.55 mmol .(556 mg)  at RT- for 1.5 hours,. 0.91 mmol/g of resin) of
RT for 10 min. After the  filtered off, the solution  the residue is
dissolved  solution .-is added to precipitated urea. has been is evaporated
to dryness in 160 ml of dry DMF. 4.55 mmol (5 g, Wang resin preswollen of
DMAP are added. After shaking  the. resin is filtered off with -. 38
suction and taken up in 100. ml. of 10% Ac2O/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. 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:l of a: .0.267 M solution of Fmoc-prbtected -amino
carboxylic acid in DMF,- 675 )tl of HATU solution  (0.267 M in DMF) and 150
l. of NMM solution. (2.4 M in 3.0 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 14 June 2006 - 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 ZnC12 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 resin- 



15 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 gl  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 2012 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:
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 gl of  2.4 M DIPEA in DMF are added to 0.1 mmol of resin-bound 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% H2O 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 .DMFand 2 ml of 7 M NH3 in methanol are added to
0.1 mmol of resin and shaken at R T 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-f[ (9H-Fluoren-9-ylmethoxy)carbonyl]amino] -2;3,4,9-.  35~
tetrahydro-lH-carbazole-3-carboxylic acid .1 38.4 mmol (6.0.g)- of
4,4-ethylenedioxycyclohexanone and  39.8 mmoi (4.3 g) of phenylhydrazine
are. dissolved.  separately in 50 ml and 10 ml, respectively, of water, 41
14 June 2006 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. :9:2 g of the
unpurified phenylhydrazone are dissolved  in 240 ml of toluene at.RT, and
4.9 g of freshly ground  ZnC12 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[3H- carbazole-3,2'-[1,3]dioxolane]
and 640 mg of p- toluenesulfonic acid are taken up in 70 ml of acetone 20-
and stirred at RT for 2.5 h. The solution is added to  



NaHCO3 solution, extracted with ethyl acetate, washed  = with brine, dried
with MgSO4 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-3H- carbazol-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 H2O in145ml of H2O at 150C for 13 h.
After cooling to room temperature, the viscous mass.. is.. mixed.. with: 37
g of (NH4)2CO3 with  stirring., and heated at 100C, for 30 min..Cooling to
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-lH- carbazole-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): S = 2.07 ppm (m, 1H); 2.50 (r, 1H);  2.70 (bs; 2H); 3.04
(q, 2H); 4.17 (m, 2H); 4.28 (m,  2H); :6.92 (tr, 2H); 6.99 (tr, 2H)'; 7.23
(tr, 2H); 7.24 25 7.35 (m, 3H); 7.38 (tr, 2H); 7.62 (s, 1H); 7.68 (dd, 2H);
7.87.(d, 2H);. 10.71 (s, 1H).  Melting point: 119C Fractionation into the
two. enantiomers.takes place by. chiral HPLC. 30. (R)-3-[
((9H-Fluoren-9-ylmethoxy)carbonyl] amino]
2,3,4,9-tetrahydro-IH-carbazole-3-carboxylic acid la tR = 6.4 min
(Chiralcel OD 10 pm LC50 250 x 4.6 cm,  hexane/isopropanol 75:25, 80
ml/min) 35 (S)-3-[ ((9H-Fluoren-9 ylmethoxy)carbonyi] amino]
2,3,4,9-tetrahydro-IH-carbazole-3-carboxylic acid lb tR = 7.5 min
(Chiralcel OD 10 pm LC50 250 x 4.6 cm, hexane/isopropanol..75:25, 80
ml/min) 14 June 2006
1-f((9H-Fiuoren-9-ylmethoxy)carbonylJaminoJ-4-oxocycio- hexanecarboxylic
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)2CO3 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-diazadi- spiro[4.2.4.2]tetradecane-10,12-dione. 295 mmol
(66..8 g) : of 4,4-1,4 dioxa-9,11-diazadi- spiro[4.2.4;
2]tetradecane-10,12-dione and 826 mmol .15 (260.6 g) of Ba(OH)2 x 8 H2O
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) 2CO3 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-l,4-dioxa- 



spiro[4,5]decane-8-carboxylic acid. 213 mmol (42.9 g) of
8-amino-1,4-dioxaspiro[4;5]decane- 25 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 HCland extraction with.: ethyl  acetate.. The
extract is washed until neutral, dried  with Na2SO4 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]-1,4..
dioxaspiro-[4,5]decane-8-carboxylic acid. 187 mmol (79 g) . of
8-[[(9H-fluoren-9-ylmethoxy)-
..carbonyl]amino-1,4-dioxaspiro[4,5]decane-8-carboxylic -44 acid are taken
up in 3.5 1 of acetone/0.1 M HC1 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  and dried. Yield:
68.7 g of 2. . 1H NMR (d6 DMSO): S = 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%. H2SO4 and stirred at :900C  15 for 2 h. This is followed by
extraction four times with ethyl acetate, drying with Na2SO4 and removal of
the  solvent. Recrystallization from ether/hexane affords.  2.9.g of white
solid 3. 20 'H 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-([(phenyl
amino) carbonyl]amino]benzeneacetic  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).ofSOC12 are 30
added. Stirring overnight .is followed. by heating to  ref lux for 30 mina
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-3-
nitrobenzeneacetate and 198.8 mmol (13.0 g) of Zn dust are heated to ref
lux in 500 ml of MeOH for 10 min. Then, 'under reflux, 13 ml of conc. HC1,
are:. added 4-Chloro-3-[[((phenyimethyl)aminojcarbonyl] amino] solution-..
Extraction with ethyl :acetate, drying with  Na2SO4 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-4- 10 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,-1Q:4 mmol (1.11 g)
of benzylamine are added, and  stirring is continued at room temperature
overnight. 15 Extraction is carried out with DCM/H20, 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-[[(phenyl- amino) 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 Na2SO4., and the solvent
is removed.  Recrystallization takes place from boiling isopropanol.
Yield: 830 mg of white solid 4. 



30- 1H NMR:-.(d6 .DMSO) :. S = 3.57 (s; 2H) ; .6:.92 (d, 1H1;. 6.99  (tr.,
1H); 7.35-7.50 (m, 3H); 8.10 (s, 1H); 8.3:0: (s,  1H); 9.42 (s, 1H); 12.40
(bs, 1H). 35 benzeneacetic acid 5 2.08 mmol - (415 mg) .1 of methyl
3-amino-4- chlorobenzeneacetate are mixed with 10:4 mmol(969 mg) - 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 NaHCO3 f: aniline as described, under 4.).. and. worked up
analogously. Yield: 662 mg of solid.. For the ester.cleavage;:2.47
mmo1:.(.790 mg) of:methyl 4- chloro-3
[[[(phenylmethyl)amino]carbonyl]amino]benzeneacetate  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-[[(4 pyridinylamino)carbonyl]amino] - benzeneacetic acid 6 2.08
mmol (415 mg) of methyl 3-amino-4- chlorobenzeneacetate 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 4- chloro-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): 6 = 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) 2.08 mmol (415 mg) of methyl 3-amino-4- 30 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. 



4-Chloro-3-[[(2pyridinylamino) carbonyl]amino]  benzeneacetic acid 7 35
chloro-3-[[(2 For the ester cleavage, 2.47 mmol (790 mg) of methyl 4
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. 14 June 2006
1H.NMR.(d6.DMSO) S _ 3.59 (s, 2H) ; 6.94 (dd, IH) ; 7.03  (dd, 1H); 7.22
(d, 1H); 7.42 (d, 1H); 7.78 (dtr, 1H);  8.29 (m, 2H) ; 10.0'2-(S, 1H);
11.82 (bs, 1H); 12.50 (s,  1H). II. Examples of compounds (I) of the
invention Example 1: 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 ZnC12 in 1 ml of  acetic acid. Stirring at 700C. 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 Na2SO4 and evaporated
to dryness. Yield:  65.6 mg (100%) of white solid. 20 Name Number Mf d alc
2,3,4,9-Tetrahydro-lH-carbazole- 3-carboxylic acid 8 215 215.2507 The
column headings (name, number of the compound, Mfnd  25 (measured molecular
mass), Mcalc (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
O. 2,3,4,9-Tetrahydro-lH-carbazole- ..  35 3-carboxamide 9 214 214.2666 



Example 3: 10 A, F, G, I and 0. Synthesis takes place on the 0.2 mmolscale
by methods N-[(iS)-1- (Aminocarbonyl) -2-methyl
propyl]-(3S)-2,3,4,9-tetrahydro-lH- carbazole-3-carboxamide 10a 314313.3987
lob 314 313.3987  11 271 271.3183 N-[(1S)-1- (Aminocarbonyl)-2-methyl.
propyl]-(3R)-2,3,4,9-tetrahydro-lH- carbazole-3-carboxamide
N-(2-Amino-2-oxoethyi)-2,3,4,9  tetrahydro-1H-carbazole-3- 15 carboxamide
Example 4: 20 Synthesis takes place on the 0.2 mmol scaleby methods  D, F,
G, F, G, I and 0. N-[(3S)-(2,3,4,9-Tetrahydro-1H- carbazol-3-yl)
carbonyl]-L-valyl-L glutamine 12a 442 442.513 25.
N-[(3R)-__(2,3,4,9-Tetrahydro-1H- carbazol-3-yl)carbonyl]-L-.valyl-L-
-.glutamine, Isomer B Example. 5: 30 Synthesis takes place on the 0.2 mmol
scale by methods  D,. F, G, I, F and O: 35 alanine 13 301 301.3441
N-[[(3S)-3-Amino-2,3,4,9-tetrahydro- 1H-carbazol-3-yl)carbonyl]-L Example
6: 0.15 mmol of amine component are dissolved in 15 ml of. 0.1 mmol of
carboxylic acid, 0.1 mmol of HOBt and  dry DMF (also THF, DCM), and, while
cooling in. ice and 10 



15 .20 .stirring,. 0.5 mmol of NMM is added..After.about 15 min, 0.15 mmol
of EDCI x HCl is added, and the mixture is stirred for one -hour, warmed to
room temperature and  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.
9H-Fluoren-9-ylmethyl[(3S)-3-[[[(4- bromophenyl)methyl]amino]carbonyl]-
2,3,4,9-tetrahydro-1H-carbazol-3-ylj  carbamate Methyl
N-[[(3S)-3-[[(9H-fluoren-9-yl  methoxy)carbonyl]amino]-2,3,4,9-
tetrahydro-lH-carbazol-3-yl]carbonyl]- L-alaninate Example 7: Synthesis
takes place on the 0.2 mmol scale by methods  A,. F, G, F, G, F, G and 0.
N-Q(3R)-3-Q ,3S)-2-f(9H-floorcn-9 ylmethoxy) nT`q 7-3-metb*l
oxopentyl]amm~ol-2,3,4,9-tetahydm4Jf..catbazol-3- yikatbonyl}I.va1y1 L
aspartamide N-[[(3S) 3-[[(233}2-[[(9H +luoren 99
ylmahoxy)carbouyI]amiuol-3-madiyl-1- oxopentyllamirm] 2,3,'#;
9'icuahydro-1H-carbazol yl7carbonyl valyl-fraspartamide N
[[(31-)-2,3A9-Tetn&fi o-3-[(1-ox(> Z 3 d phenylpropyPmino]-IH-carbaz4.3
y1]csrbonyj33;  valyl-L-aspartamide
N-[[(3S)-2,3,4,9-TGrahydro-3-[(l-oxo-2,3-
diphenylpropyoaroino]-1H-carlrazo[-3 y1]earbonyl]-L-valyl.  L-aspartamide,
Isomer A N-[[(3S}2,3,4,9-Tdrahydro-3{(I-oxo.2,3-
diphenylpropynamino]-1H-carbazol-3 yl7carbonyl]d[.valyl- L-aspartamide,
bomcrB 



N-[[(3S)-2,3,4,9-Tetrahydro-3-[[(2333)-3-methyl-l-oxo-2-
[(I-oxo-3-omylpropyf)amino]pe Wlamino]-1H-mbazot- 3-yllcarbonyl]-L-walyl-L
-aspartamide 777.9178 17 779 777.9178 19651050.7758 651650.7756
~1sea687.83371 - 51  N-[[(35)-2.3,4,9-TeUahydro-3-[[(2636)-6-1a
hyi-1=0x0-2- ao 690 869.8883
241(phenylmethoxy)carbonyl]amino]pcntyllamino]-113  carbazol-3
yllcarbonyl]-i-valyl-D-aspartamida
N-Q(3R)-2,3,4,9-Tetrahydro-3-[[(2s,3s)3anethyl-l-oxo- 21 6W 881.7557
2-[[(phenylmethoxy)=boayilaminolpentyi]anino]-1f1- carbazo1-3
yi]carbonyl]-Lralanyl-L-aspartamide
N-[[(312)-?,3,4,9-Tttrahydro-3-11(25,35)-3 methyl-I-oo o- ?5 847 646.7844
2-[[(phenylmethoxy)carbonyllaminoJpen4l]amino]-1H- carba=)
3-ynmrbonyU-L-Vdyl-Laianka6de N4[(3S)-2,3,4,9-Teirahydro-34[(2S,3fi)-3
methyl-l-0x0-2- 17 690 689.8003
(C(phenyimethoxy)carbonyllaminoJpentyl]amino]-IH- carb=l-3
y1]carbonyl]-D-valyi-L-aspartamide N-Q(31t
%3,4,9-Tetrahydro-3-[[(2S,3S)-3-methyl-l-oxo- 2e 690 669.8093  2-[[(P1
yimetboxy)carbonyllamino]penty7]amino]-1H-
carbazol-3-yl]carbonyll-D-valyl-Laspartamida  N-[[C3A)-2.3,4,9-T
ydro-3-[t(2S,3S)-3-rnewyl-l-oxo- 22 890 688.6093
[C(pbenylmdhoxy)cwbony1aminalpropyl]aminol-IH L4 848 647.7280 NQ(310-2,3,4
Tetrahydro-3-[t( .3S)-3-methyl-l-mo-2-. R [(I-oxo-3 p
enylpropyl)aminolpemYll 0]-w.-carrazol 3-yIJcarbonyl]--L
valyl-Laspartaniide  2f-[[(3*;,3,4,9-Tetrahydro-34[(25)-1-oxo-2- . .
[[(phenyimethmy)carbonyllamino]propyl]amino]-1H cubazol-3
yl]cubony]-L.:WylLaspavamide
N-[[(3S)-2,3,4,9-Tepahydro-3-[[(2S,3S)-3.methyl-l-oxo-2- 31 6w 661.7557
[[(pbenYlme hOXY)carbony ]auimo]pentAamino]-1H-
carbazol-3-yl]cazbonyt]-L-alanybra3partamida
N-[[(3S)-2,3,4,9-Tair**o-34(phenylicety0amino}IH- 92 651 560.6614
carbazol-3-yl]carbonyl]-L valyl-L-aspictamide  



Itwnenyimcwoxy)carbonynammolpentyl)aminol-IH-
carbazol-3-yllcarbonyl]-LvalyI-D-aspartamide N-[[(3R)
2,3,4,9-Teh*ydro-3-[(1-Oxo-3- 33 - 576 574.6782
Plranglpropyl)Mino]-LV-carbazolr3 yl]carbonyl]-L-valyl- L-aspartamide
N-[[C3S?-2,3,4,9-Tetrahydro-3-[(1-oxo-3- phearylpmpynamino]-111-cmUwl:
3-yl]carbmyl]-L valyl- L-aspartamida - 52  N-[[(3)-2 3,4,9-Tetr&ydro
-[[(2S,3S)-3-metfiyl-l-oxo-2 [[( ihenylmethoxy)cazbony1] aoJPcntyn o]4H
carbazol: 3 yI]carbonyl]-L-valyl-Iralaninamide N-[((3R)-2,3;
4,9-Tetrahydrn-31(pbenylacetyljamit]-IH- carbazol
-3-y1]carbonyl]-L-valyI4.aspartamide
N-[[(3R)-2,3,4,9-Tetrahydro-3-[(1-oxo-4- pbenylbutyl)amino]-1H-aarbazol-3
yllptbonyl]-L-valyl L-aspartamide  N-[[(3S)-2,3,4,9 Tetrahydro-3-[(1-oxo-4
phenylbutyl)anvno]-1H-carbazol-3-y1]carbonyi]-I -va1y1.  L-aspartamide
N-[[(3R)3-[(Diphenylacetyl)amino]-2,3,4,9-tetrahydro- 1H-carbazol-3
yl]carbony1J-L-valyl-L-aspartamide
N-[[(3S)-3-[(Diphenylacetyl)amino)-2,3,4,9-tetrahydro-
1H-carbazol:3-yl]carbonyl}Lvalyi-Iraepansa de N- f
(3R)-2,3,4,9-Tetrahydro-3-[(I-oxo-2- phenylpropyl)aatino]-IH-carbazot
3-y1]rarfionyll4..valyl- Laspartamide, IsomerA
N-[[(3R)-2,3,4,9-Tetrahydm-3-[(3-methyl-l-oxo-2-
pbenylpentyl)amino]-IH-carbazol 3 y1]carbonyl]-L-va1yl L-aspartamide,
Isomerf  N-[[(3S)-A3,4,9-Terahydro-34(3-metbyl-1-oxo-2
phenylpcntyl)amino]-1H-carbazol: 3-yl]prbonyll-L-valyl L-aspartamide,
Isomer A  N{[(3S)-2,3,4,9-Tetrahydro-3-(3-methyl-l-oxo-2
phenylpentyl)amino)-1H-carbazol -3-y1]carbonyl]-L-valyl-L aspartamide,
Isomer 13 Pt ylmethyl [(1S,2S)-14j[(3R)-3-[[j(1S)-I{[[4- 



(aminocarbonyl)phenyl]amino]oarbonyl]-2- methylpropyl]amino]carbonyl]
2,3,4,94etrnhydro-JH carbazol: 3-yl]amino]carbonyl]-2-methylbutyl]carbamate
Phenylmietbyl [(IS,2S)-I-[[[(3S)-3-[[[(IS)-1-[[[4-
(aminocarbonyl)phenyl]amino]carbonyl]-2- methylpropyllamino]c nyl)
23,4,9-tctrahydro-4H  carbazol-3 yl]amino]carbonyl]-2-methylbutyl]carbamate
589 588.705 617616.7588 617616-7506 695684.8264 - 53
N-[[(3S)-2,3,4,9-Tettahydro-3-[(3-methyl-l-oao-2
pLenylbutyl)amino]-1H-catbaw1-3-yi]carbonyg-Lvalyl-L  aspattamide, Isomer A
N-U(3S)-2,3,4,9-Tetrabydro-3-[(3-methyl-l-azo-2- phenylbutyl)an
inn)-IH-carbazoi 3 yl]carbonyl]-L-valyl-L- aspartamide, Isomer B
N-[[(3k)-2,3,4,9-Tetrabydro-3{(3.metlg4-l-oxo-2-
pbenylbntyT)amino]-IHabazol.-3-y1 carbo l]-L.valyj.t..  aspartamide
Phenylmethyl [(IS,2S)-1 [[[(3S) 3-9(IS)-14Q[a
(amiaocarbonyl)cycdohexyl]methyllamiuolcatbonyll-2-
methylpropyl]amino]carbon 4]-2,3,4,9-tctrahydro-if  catbawl:
3-yilamino]carbonyl)-2-methyibutyilcarbamate
N-[[(3R)-Z3,4,9-Tearahydro.3-[[(3- phenoxyphenyl)acetytfamino)-lH-carbazol
-3-yllcarbonyl] L -valyl-L-aspattamide  N-[[(3S)-2,3,4,9 Tdmhydro-3-[[(3
phenoxyphenyl)acetyllaminol-lH-carbazol -3-yllcsrbonyll-
L-valyl-L.-aspattamide Phenylmethyl [(JS,2S)-I4ff(3R)-3-[Q(IS}I-[[Q3_
(emkocarbony~phenynmethyfjmkolcarbonyl]-2_  met)
rIpropyilammo)carbonyl]-2,3,4,9 etmhydro-in-
carbazol.-3-yllamino]carbonyll-2methylbAyUcarbamate  Phenyhnethyl
[(IS,2s}l-jj((3s)3-[Q(ls)  (aminocarbonyi)phenyllmetbyl]aminolcatbonyll 2-
mdhylpropYllaminolea[bonyl]-2,3,4,9-tctrahydm-IH  



carbazol-3 yllaminoloerbonfQ-2-methylbutyllcerbamate  (3R)-N-[(1
S)-1{Aminocarbonyl)-2-methylpmPyfl-%3,4,9-
tetrahydro-3-[[(2R)-1-oxo-2-[(1-oxo-3- P ylpropyl) ol-3
FhenylPropynamino}IH-carbamise- 3-carboxanside N
[[(3S)-2,3,4,9-TeW*ro-3{(]-oxo-2 1
YlProPY*min`]-IH-Carbazol-3-YllcarbonYll-L-valyl-L espartamide
Phenylmethyl [(15,23)-1-[[[(3R)-3-j[[(1S}i-[[[[4-
(aminocarbonyOcydohexyllmethyl]aminolcarbonyll-2-
methylpropyl]amino)carbonyl)-2,3,4,9-tetzahy&o-IH oubamil 3
yl)amino]carbonyl) 2-methylbutyl]carbamate Example 8: Synthesis takes place
on the 0.2 mmol scale by methods A, F, G, F, G and 0. Phenyhnethyl
[(IS,28)-1-[1j(3R)-3-[[[(I6)-1 %3,4,9-tea
ydro-lH-cazbazol-3-yilcarbonyll-L-valyl-L- aspaxumidc N-[[(3R)-3-[j(9H
Fluorea-9-ylmethoxy)carbonyllamino]- 2,3,4,9 tewAydro-Ili-cubazol
3-yl]carbonyl]-trvalyl-L tetrahydro4H-catham1-3 yl]amiao]carbonyi]-2- .
methylbutyl]caxbamatc N [[(3S}3-[[(9HFhwraa-9-yhuethoxy)caxbonyljamino]
(aminocubonyl)-2-methylpmpyl]amino]carbpnyI]- 3,4,9 -69 665 664.759
aapanamide Phenylmethyl [(1S,2S)-14[[(3S}3-[[[(1S)-I-i676
(ammoearbonyl)-2-metLylpropyl]amiao]carbonyl]-2,3,4,9- -
teuahydro-IH-carbazol-3-yllaminolcarfionyl]-2- metbylbutyl]carbamate 62596
Phenylmethyl [(1S,2S)-IJff(343-[([4 (aminocatbonyl)phenyl]aminmo]cmrbonyl]
.,4,94eft-ahyo-  1H-catbazol-3-yllammo] onYl} 2 methylbutyl]catbamatc.
9,596 Pheoylmethyl[(IS,2$) 1 Z[[[(3S) 3 [[[4- 



(aminocarbonyophtayi]amino] yll-V,4, ydro-  1H-carbazol 3:
y)]amino]carbonyl]-2-meth$bvry!]cazbaMtc 6460 Phenylmethyl l(1S
2S}1-[[[(3R}3 [[[(iS,2S} 1-
(aminocarboa9l}2-mealylbutyljaniW]caibonyl]-2,3,4,9-
tctrahydro-lH-rarbazol-3-yilaminojcarbonyll-2- 390 methylbutyl]catbamatc
Phcnylmethyi [(1S,2S)-1-[[[(3S).3-[j[(15,25)-1-
(am7mocarbonyl)-2-meshyl6u0]amiaolcarbunyl]-2,3,4,9-  tchahydro-lHcarbazo1
-3-yl1an o]carbonyl)-2- g2a methylbutyl]carbamatc  PIpy1methyl[(IS,2S)-l
4[[(3R~3-j[[(1S)-2-amin6-2=ogo-
i,(phenylmcthyl)ethytlamino]carbonyl]-2s3A9-tottahydro-
1H-carbazol-3-yl]amino]carbony!}2-methylbutyl]carbamatc 575.7056 696.6963
595.6963  689.7327 569.73277 623.7499 Phenylmethyl
[(IS,2S)-14[i(3S)-.-i[[(IS)-2-amino-2-oxo-l- 6?
(PhenYlmethyl)ethyl)ammo)caibonylJ-2,3,4,9 tetrahydro- IH-embazol
3-yl]ammo]carbonyl] 2-methylbutyljrarbamatc (3R)-M40
S}I-(A.minocarbonl)2<methYlPtOPYIJ x,4,9- 9 4O 40D,48 t
(I-wco-2-phenylpnopyl)amiuol-lH-carbazole-3- omboxamide Phwglmethyl[(1S,2S}
(ammocatbonynPheny*nethylJammoJca[bmyt]-2,3,4,9-
tepahydro-IH-carbazol-3-y1]amino]carbm 4] 2_  metbyibutyljcarbamate 



Phenylmethyl [(iS,2S)-IJf(3R)-3-[[[[3.
(amkocmbonyi)phenyl]methyi]ammoJcerbonyl]-2,3,4,9- t wahydro-lH-carbazol
3-y4Jamino]carbonyl]-2_  methylbutyl]carbamate Phenylmethyl
[(IS,2S}1-[[[(3S)-3-gjj4 (aminot thoq l)cydohexyl]metbylJamino]carbo,IJ-
2,3,4,9-tetrahydro-lH-carbazol 3-yl]amino]carbonylJ 2.
methylbutYljcarbamate Phenylmethyl [(IS,2S)-1-[[[(31t).3.{[i[4-
(aminocarbonYncycloh=Amethyl]amino]carbonylJ- 2,3,4,9-tebahydro-lH-carbaml
3-ylJamino]carbonyt]-2- methylbutyl]carbamate Phenylmethyl
[(IS,2S)-1-[[[(3S -3-[[[3-
(amin6carbonYl)Phen)ilaminolmbony!]-2,3,4,9-tchahydm- IH-carbazol 3
yl]ammoJcazlwnYl]..2-mectiylbutylJcarb e  Phenylmethyl [(IS;
2S)4-[[[(3R)-3-[[[3- (aminocarbonynPheayl]amino]carbony]] 2
,3,4,9-tcwtbydro- IH-carbazol.3-y1]amino]carbonyl]-2glbntyljcarbamate
Phenyhoethyl [(13,26}i-[II(3S}3-QI(iS) 2 a nlno 2 o~co
Phenylethyl]ammOJcarbony1 W,4194etmhydro-iH=
carbazol-3-yl)aminojcarbongl]2-marh.*utyljcarbamate  Phenylmethyl [(iS,2S}I
[[[(3S}3 [[[(1R}2-amiuo-2oAO
i-pbenylcthy4amirw)cacbony4-2.3,4.9-teft*dto-lH- carbazol 3
yuamino)carbonylj-2-methylbutygoarbamate  Phenylmetbyl
[(IS,2S)-I-[[[(3R)-3-[((2-amino-2-ozo-I- Pbenylethyl)amino)carbonyl}.
3,4,9.tctmhydr o-lf i- embazol-3
yl]amino]earbonyl)-2-methylbutyl)aarbamate, 70610609.7231 7-161561$.7705
72615616.7705 735965956963 Isomer A Pbenylmethyl
[(1S,25)-14E[(3R)-3-[[(2amino-2-oxo.1 phenyletl y
minolcatbonyl1-23.4>44en'ahydro.4fl carbazdl
3-yt]amino]carbonyl].2-methylbutylJcarbamate,  Isomer B
(tetrahydro-3-[[[(3-hydroxyphenyl)acetyl]amiao]-flj- ,4>9- .  



carbazole3-carbwoamide (3R) 3-[[3-(AcetAoxS)phenyl]acetyl]ammo]-N{(1S)d-
(aminocarbongl)-2-methylpmpyl].2,3,4,9-tetrahydro-lfl  carbazole
3-carbwmmide 3-[2-[[(3R)3-[[[(1 S}1-(Ammocarbonyl}2-
methylpropyl]aminolcarbonyl7 2,3>4>9-tetrahydro-lU
carbazol-3-y1]amino]-2-oxoeth 43phenyl3- hydroxybenzertacetate
(3R)-N4(1S)-1-(Aminocatbonyl)-2-me hylpropyl3-2,3,4,9-
tetrahydro-3-[(hydrocyphenylacetyl)amino]-1H-carbawle 3- carbmcanmide
(3R)-N-[(1S}1{Aminooarbonyl -2-methylpmpyi}3-[[(4-
bromphenyl)acetyl]aminol-2,3,4,9-teuihydro-111-carbazole- 3-carboxamide
(3R)-N-[(iS)-i (Aminoca bonyl)-2-methylpropyl7 3-[[(2-.
chiorphenynaceAaminol-2;3>4,9-tet<ahydro-lH-cmbazole- 3-catboxamide
(3R)dd-[(1S)-1-(Aaonocarbonyl)-2-methylprop*34p- chlor`4-hydmxyphwyD
yljamino]2>3,4,9 tetrabydto- 1H-carbazole 3-carboxamide
(3R)34J4(Ace<yloxy}3-chlorophenyllacetyllaminol-N [(1S)-1{aminocarbonyl
-2-methylpropyl]-2,3,4,9- tetrahydro-ill-cazbazole 3-catboxamide (3R)-N-[(1
S}1-(Aminocarbonyl)-2-methylpropyl)-3-11(3-
fluor-4-hydmxyphegynacetyilaminol.2,3,4,9.tdrshydto-lH- carbawle3-cahmamide
79 462 _ - 462,547 6oasa3e a1 597 696,8894 62 462 462,547 La ..... 625
525,4441 M 461 480,9931 497 498,9921 5+0.0269 481 460.5371
(3R)-3-M4-(Acetyloxy)-3-&omphenAacd'llamml-N ae 523. 522.5739
[(1S}I{ammocarbonyn-2-methylluopyll-2,3.4>9 teh-ahydro
H-carbazol3-carboxamidc 



(3R)-N-[(IS)-I{Aminocetbonyl}2-methykropyl7-2,3,4,9 - e t 3-U(4-nitmAmyne
)l)atniao]-lll-cetbaabl:3 (3R)-N-
j(IS)-1{A.Minocarbonyl).2-meffiylpropyl}3-[[(2,4- 9a515515.4302 dichlorop
yn W7 x]-2,3,4>9 > hydro-lH - c arbazol-3-cazboxemide (3R)-N-[(IS
-I-(Amiwmbonyl)-2-methyipropyl] 3-g(t- st404464.5301
fluorophenyyl)acdylJamino]-2,3,4.9-t*ahydrolH-carbazol 3-  carboxamide
402402547 (3R -N-[(1S)-1-(Ammocarbonyn-2-metb lpropyl)-2,3,4,9- 92
retrahydro-3{[(4-hydroxypbenyo l ]-IA  carbazol-3-carboxamidc 9525525.4441
(3R}N-[(IS) -(Aminocaz6onyl)-2-methytwpy1J- (2- bromophm34)a 9I]
o7-2,3,4,9-1 y&o-IH-carbazol  3-carboxamide 94491491.5451 (3R -N-[(IS
4-(Aminocarbonyl)-2-methylpropyl]-. ,4,9.
leaalrydro-3-[[(2-niaophenyl)acetAaminol-IH-carbazol: 3-  carboxamide
95491491.5451 (319-N-[(l*1-(AmWD=bonyl)-2-methylproN*2,3,4,9-
teuahydro-34K3-nit'ophmynacetpl]amio]-IH-carbazol=3  carboxamide
es625525.441 (3R)-N-[(Is)1{Aminop ayl)-2,methylpmpyi]_  34LC3- _
bmmophenrnaeetyljamino7.2,3>a.93arahyaro-IH-tmba~]- 



9499490.9032 3-carboxamide  (3lt)-N4(1S)-I-(Aminocazbonyl)-2amdhylpmpyI 3
[[(2- cbioro-4-Iluoropheny0axtyl]amino] 2,3,4,9-1 ydm-iH-
carbazol-3-carboxamide 866MZ6450
(SX)-N-[(tS)-I-(Aminocarbonyl)-2.melhylpropyn3-[al,l'-
biphenyll-4-ylacetyl)aminoM3,4;9-tctrahydro-iH-earbazol-  3-carboxamide ?a-
47474.6016 (3R)-N-[(IS}1{Aminoca bonyl)-2-methylpropyg.3-[[(3  5- ,
dimdhyipheny!)acetyl]amino] 2,3,4,9-tetrahydro-lH-  carbazol-3-carboxamide
- 58  3R}N-[(IS}1-(Ai a zocacbanyn-2-methylpropyl] 3-[(1,3.. ben ndioxo1-5
ylacet d)amino]-2,3,4,94etrahydro-11i- carbazol 3-carboxamide
(3R}N-[(1S}i{Aminocarbonyl}2 methylpropyl] 34[[(3'. d
orophenyl)acetyljamino]-2,3,4,9-tehahy&m4H arbazoi- 3-carboxamide (3R -N
[(IS)-I-(Aminocarboigyt)-2=methylpmpyg-2,3,4,9. 102,
tetmhydro34[(3-mcthylphenyl)acetyl]amino]-1N-cahazol-.  3-carbotamide
*1-(Aminoearboaryl)-2-mefirylprogyl] 3-[j(2 1-03
&oropheugyl)acetyl]amino]-2,3,4,9 tetrahydro-IH-carbaiol 3 aarboxamide
(3R)-N-[(IS)-1-(Amiaocatbonyl)-2-methylpropyl] -,3,4,9- too
torahydro-3-Q(2methylphenyl)acety4]amino}IH-carbazol- 



.3-carboxamide (3R -N-[(1S)-1-( )2=methylpropyl]105
t~rahydro-3-[[[4-(1-methylethyl)phenyl]acetyl]amino}1H-
carbazol-3-carboxamidc 106
(3R)-N-[(1S)-I-(Aminoearbonyl}2-methylpropyl]-3-J[4- (3)Yl )pfiAyl)aebYyo-
]- ,4,9tetrahydro-  I Ii-carbazol -3-carboxamidc 39
(3R)-N-[(iS)-I-(Aminoca[bonyn-2-naetMpropyll- ,4,9-
tetrahydro-3-UWmetbYkdfonyl)phenyllaceayl]amino]-IH  catbaaol-3-carboxamide
123 (3R)dd-[(1 S)4-(Aminocarbony!)-2-methytpropyll.3-Q(3-
flaor-4-methylphenyl)acetyllamiao] 2,3,4,9-tetiaydro-IR-
carbazol-3-carboxamide 461 4605746  464 . 464.5381  46t 460.6748 489
486,6294 490 488.6165 524 624.6388 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.
N-[[(3R)2,3,4,9-Tetrahydro-3([(25,35)-3-methyl-l-oxo-2-
[[(phenylmethoxy)carbonylamino]pentyllareino]-IH
carbazol-3-yl]Carbonyl]-L-valyl.L-asparagine
N-[[(3S)-2,3,4,9-Tetrahydro-3-f(2S,3S .3-methyl-l-oxo-2 [[(phenylmdhoxy
-bOnyll ]pe ] no]-ilk carbazol 3-yllcarbonyl]-.-valyl-L-asparaginc 1a 697
690.7934 



110 691 690.7934 Example 10: Synthesis takes place on the 0.2.mmol A, F, G,
F, G, F, G, F, H and 0. Imo[[{3R}3-[[(2S,3S}-2-(Acetylamino)-3
letllyl-I-.11598597.7127 ozopentyI]amino]-?,3,4,9 tetrahydro-IH-cacbazol 3-
yllcarboayI}Lva1yl-l aspartamide 11269$97.7127
N-Q(3S)-3-[I(2$.3S)-2r(ACetylamino)-3-wethyl-l- oxopeatyllamiw]-2,3,4,94
awydro-lH-cubazol-3-  yi]carbonyl]-L-valyl-L-aspartamlde ii .5965977127
N-[[(3R)-3-[[(2L3R)-2-(Acet4ambto}3-methyl-l-
o=pmVilammo}-40,4,9-tdrnhydro-IH-mbazol3-  y1]catbonyl]-Lvaiyl
L-aspartamide 114ssa597.7127 N-[[(357-3-[!(2IZ,3R}2(Acetyiamino).3-. y..l-
oxopentyl)aminol-2,3,4.9-tehahydro-iH-carbazoi 3-
Yl]carbonyl]-L-valyl-Laspartamide Example 11: Synthesis takes place on the
0..2 mmol scale by methods A, F, G, F, G, F, H and 0. 10  N
[[(3R)-3-(Acetylamino)-2,3,4,9-tWahydro-IH-cazb=13-- 115 464484.5538
yl]carbonyl]-L-valyl-L-aspartamide N
[[(3S)-3-(Acetylamino)-2,3,4,9-tettahydro-Ili-cazbazol-3-. 118 484484.5538
yllcarbonyl]-L-valyl-L-aspartamide N-[[(35)-3
(Acetylamino}2.3,4,9-tetrahyaro-lH-carbazol 3- 117 484484.5538
yl]carbonyll-D-valyl-L-aspa tamide N [{(3S)-3-(Acetylamino}2,3,4,9
teb*dro-IH-carbazo! 3- 118 



484464,5539 - yl]carbonyll-L-valyl-D-aspartamide . Example 12: 15 Synthesis
takes place on the 0.2 mmol scale by methods A, F, G and 0. Pheaylmethyl
[(1S,2S)-1-QI(3R)-3-(ainocarbouyf).. 3,4,9- tetrahydro-4H carbazol_ 3:
yI]amino]cmbonyl}4- methylbutyl]carbamate PhenylmethyI
[(iS,2S)-l-[[[(3'S)-3-(aminocarbonyl) 2,3,4,9- t dao-H-Cumat l 3
~~no]~onyfl 2 lbut  yl Example 13:  Synthesis takes place on the 0.2:mmol
scale by methods  A, F, G, F, G, F, G, F, G and O. 10 15 N-R(31Z)'ZS,4,9-T
ydro-3-L[(2*1-oxo-2-[(1-OZD-3- Phmylpropyo ol-3 Pheny Pyl] no]-1H-carbazol-
3-yl]carbonyl]-L-valyl-Laspartamide N-[[(3R)-2,3,4,9-Tdrahydro
3-[[M3R}3-methyl-l-oxo-2- [(1-oxo-3-phenylproP3'h
]pentyllamiao]-lu-cazbazol- 3-3Qcarbofffi]-Lvalyl-L,aspartamide Example 14:
Synthesis takes place on the 0.2 mmol scale by methods  D, F, G, F, G and
0. N-[[(3k)-2,3,4,9-Tettahydro-3-[[(23,35).3-mdhyl-l-oxo-2
[[(phemlmdhoxl+)arbo nyljamiao]pentyl]amino}_1H
carbazol-3-yi]oarbonyi]-L-valine, N-[[(31R)-Z3,4,9-
Tcirahydro-3-[[(2S)-3-methyl-l-oxo-2
[[(phenylmethoxy)carbony4]aminolpeauty]]amino]-M- carbazol 3
yl]carbonyl]-L-valine N [[(3S)-2,3,49-Tetrahydm-3-f(2S,3S)3-methyl-1-oxo-2
[[(p y y) onygamino]pentyUamino]-IH  carbazo2 3-yl]carboayll-Lvaline
Example 15: Synthesis takes place on the 0.2 mmol scale by methods 



C, F, G, F, G, F, G and P N-Q(3R}3-[((25,3S}2-Q(1,1-. OWP YU ol- ,4,
hydro-lH-earbazol3- Yllcarbonyl]-L-valyl-L-aspartamide
Dimethyl4oxy)carbonyl]amino]-3 methyl.l_ . Example 16: Synthesis takes
place on the 0.2 mmol  5 A, F, G, F, G, F and 0.
N-[[(3S}3-.guano-2,3,4,9-tetrahydro-111-carbawl 3-
9Ucarbonyl]-L-valyl-L-aspartamide N-[[(3R) 3-Amino-2,3,4,9- mahydm-1$-c
arbuW 3- 72Z 442 44ZS17  yl]catbonyi]-L-valyiaspactamide (3S) N
[(1S)-1{Amutoearbonyn z-methylpropyll-3-
[[(2S,3S)-2-amino-3-methyl-l-oxopentyljamiuol-2,3,4,9- tetrahydro-11i
carbazole 3-carboxamide Example 17: 10 Synthesis takes place on the 0.2
mmol scale by methods  D, F, G, F, G,. F, H and 0. N-ff(3S )-3-(AccEylamino
;3,4,9-tetrahydru-lH-carbawl-3- 3'll yll l- valyl-yasp e 15 Example 18:
Synthesis takes place on the 0.2 mmol A, `, G, F, H and 0.
(3R)-3-(Acetylamino)-N-[(15 -2-amino-2-oxo-l- 130 418 418.4944
(PheMlmdhyl),yl]-2,3,4,94drahpdro-iH caibaml-3 oarboxarnide
(3S)-3-(Acetylamino)-N [(1S)-2-amino-2-oxo-1- (phenylmethyDdhyll- ,4,9-
ahydro4H-carbazol=3 carboxamide Example 19-: Synthesis takes place on the
0.2 nanol scale by methods 10 15 20 B, F, G and 0.
(3S}2,3,4,9-Tettahydro-3- f (2S,3S)-3-methyl 1-oxo-2-
[[(phenylmethoxy)carbonyl]amino]pentyi)amino]-iH  caibazole-3-carboxylic
and 



132 478 477,5579 Example 20: Synthesis takes place on the 0..2 mmolscale by
methods B, F, G, F and 0. (3S)-3-[[[(2,2
Dlphenylethyl)amino]acetyl]amino]-2,3,4,9-
tefrahydro-lR-carbazole-3-carboxylic acid 134 466 467,5681 Example 21;
Synthesis takes place on the 0.2 mmol scale by methods A, F, G, F, H and 0.
(3S}-3-(Acetylimino)-N-[[3-135404404.4678
(aaiinocarbonyl)phenyl]methyl]-2,3,4,9-tehshydro . .
cazbazoh-3-tafioxamide. . .1410410.515 (3S)-3 (Acetylanto)-N-[[4-
(aminocarbonyl)cyclohexyljmethyl7~2,3,4,9 tetiahYdro-1H
carbazole-3-carboxamide 137410.410.515 (3R)-3-(Acetylawino)-N-j[4-
(amkocarbomylkydohcxyllmdhyn 2,3.4. dro-lH  carbazole-3-carboxawide
130404494.4076 (3S -3-(Acaydamino}M [(IS)-2-amino-2-oxo-1-
phenylethyl]-2,3,4,9 terrahydro-uH-catbazok-3-carboxamide Example.22:
Synthesis takes place on the 0.2 mmol scale in accordance with Examples 18
and 6. Phenylmethyi [(1S,2S)-1-[Q(3R)3-[(ethylamino)carbonyl]- . in 505  `
2,3, 1,94",uahy&o-1H-carbazol 3 yI]amimo]carbonyl] 2- wefl
ylbutyl]carbamtte Phenyimethyl[(IS,2S)-2-methyl-14J(3R)-2,3,4,9- t Y
-3-II(1- y1 Yoamin6kubonyl]-IH-cubazol- 3 yl]amino]barbonyl]butyi]carbamate



Phenylmethyl [(1S,2S>2~uueth34-1-I[I(3R}2,3,4,9- . .
tdmhydm-3{[(2-methylproPyyamino]Sbony!].lli
carbazol-3-yl]amino]carbonyl]butyl]carbamate  Phenylmethyl
[(IS,ZS}1-[[[(3R) 3-II(2,2-
dimetfiYlProPY1)amino]cadmyl]_2,3,4,9-tefrahydro-Ili  carbaznl:3-yl]ambr
ofcarbonyl]-2-methylbatyllcarbamate Phenylmethyl [(1SA)-2 me
hy1-1-J[(3R)-2,3,4,9- .  tetrahydro-3-[(phmyhmino)carbony]U-IH-carbazol 3-
yljamino]carbonyllbutyllcarbamate Phenylmethyl
[(IS,2S)-2-methyl-l-[[[(3R)-Z3,4,9-
tetr3hydro3-1(Pheenyylmdhyl)amino]carbonyl]-1H-=bazol-
3.y4amino]carbonyi]butyl]carbanWe  PhenYlmethyl
[(lS,25}Z-methyl-l-[R(3k)-2,3,4,9-
tetrahydro-3-[[(2-phenylethyl)amino)cnbonyi]-IH-carbazol- 3
yl]amino]carbotryl]butyl]rarbamate Phenyhuothyl [(i S,2S)-2-methyl-l-[ ff
(3R)-2,3,4, 9- tetrahydro-3-[[(3-phanylpro_pyl)amiuogcarbonyt]-11i-
carbazol -3yl]amino]carbonyl]butyl)carbamate 14 June 2006 1442519516.6542
141533532661 _ 142547646.7078 1435535526714 144667566.6982 145681580.725
146595594.7518 Example 23: 5 Synthesis takes place on the 0.2 mmol scale by
methods  A, F, G, I, F, G and 0. - 64   Phenylmtiethyl [(1S,2S}14[[(WR) f
[(I*1 ( ~ YO-2-m y)Propyl]amino]carbonyl] 2 3 4 9= , 



, ,  t trahydro-8-methoxy-lH-carbazol: 3 yl]amino]caxbonyl]2.. ,
methylbutyl]eatbawate  Phenyimethyl [(1S,2S)-I-[[[(3S}34f(1S1-1
(aminocarbooyl)-2-methylPmpygamino]carbony11349
fedralxydro-8-methoxy-1H-carbazol-3-gI]aminojprbonyl]-2.,
mexbylbntyl]carbamate Phenylmethyl.[(IS,29)-14Q(3k)-34[[(xS)-I- 1480 610
(amine onyl}2-mexhylMpyl]amino]carbonyl]-6.chloro=
2,3,4,94eb-Aydro-IH-carbazol-3-yl]ammo]aerbonl] 2  methylbvtyl]carbamate
Phenylmtthyl[(lS,2S}-14[(3S)-3'[[[(lS}-1- 14ab 610 610.161.
(aminomrbonyl)-2-methylpr opyl)amino]cuWnyl]-6-ctdoiro=
2,3,4,9-tetrahydro-lH-cmbazol-3-yl]amino]carbony1] 2- mexhylbutyl]carbamate
- - Phenylmethyl[(tS,2S -1-[[[(3R)-3-[[[(IS}I
(anunocarbonyO-2-methylpropyl]andno]exrbonyl]-8-chlor(y--
2,3,4,9-teuahydro-lH-carbazol.-3 yllamino]earbonyl]-2-
methylbutyl]carbamate 14 June 2006 > eQylret>n1I(ls,z5~1 Q[{~s}3-QI(1~ 1-
iaue 810 610.757 TmmocaibonyA-Z_methylproPY1)amwo]cazbonyl}-8-diloso=
23,4,"euRbydro-lH-carbml 3-yllaminol q l] 2- methylbutyl}carbamate
Plrenylmetlyll(1S,2S~ 1 [I[(3R}3-[ll(15/ 1- ? 844 0aa>o3
(ammocarbonyl)-2-utethytproPy lino]carbonyl]-2,3,4,9 tctahydro-8 (t
fiuotomethyl 41i-carbazol: 3= .  yl]amino]cazbonyll-2methylbutyIJcarbnmate
- Phcnylmethyl [(15,25) I IQ(95) 3-Q[(IS}1- L 644 943.703
onyn-2-methylpmPy1}amino]cstbonyl}2,3,4,9  t 8-(td&otoarekl)-IH-carbazol 3-
Yllamiao]carbonyl7 2-methyllbutyi]carbamate Phenylmethyl
[(1S,2S).14Q(3R).3'Q[(1S)-1_ 10a, 5990 seamy
(ammoc3rbonyl}2-methylProPAudno]carbonyl) 2,3,4,9-
tetrahydro-8-metbyl-1H-Cmbazol.3-yl]amino)cazbon7l] y methyl
butyl]carbamate 



Phenylmethyl [(1S,2S) I-ff(3S)-3-[[[(15}1- 150b 590 599.7327
(aminocarbOltA-2-mcthylPwPAamino]carbomyl]-2,3,4,9-
tetrahydro-&methyl-IH-carbazol 3-yllamino]cxrbonyl] 2 methylbutyl)carbamate
Phenylmcth9ll(15,25}1{Q(3R}3-[[[(iS) Ma 590 589.7327
(aminocarbomyl}-2.methylluoPY1]amino]carboayll-2,3,4,9"
methylbutyl]carbamatb~13lamino]carbonylj  Phenylmethyl
[(1S,25)-1-IQ(3S)-3-Q[(1S)-1- is-lb 690 689.7327
(ammocarboWl)-2-methylPmPygamiDO]Mbonyl)-2,3,4,9-
UUAydro-s-methyl-IR-carbazol-3-yllamino]carbOM l] 2 methylbutyl]caibamate
Phenylmethyl [(lS,2S)-14Q(31t)-3-[Q(1S)-1- i510 590.. 689.7327
(ammocarbonyl}2-methY)ProPy4o]Mbonyl]-2,3,4,9.
ierabydro-7-methyl-lH-carbazol-3-yllamino]carbonyl]-2-
methylbutyi}carbautate Phenylmethyl [(IS,2S)-14[[(3S)-3-[[[(1S)-i-.
(aminocarbonyo-2-met ylpropylaaminolmftnyl]-2,3,4,9- tetrahydro-7
methyl-Ill-carbazol-3-yljamiuolmbonylj 2  methylbutyljcarbamate
Phenylmethyl ((1S,2S}1$(3R}3 [[[(1S}l~  (aminocarbonyl}2-methylpmpS'1l
lcarl>onyl]-5-eWc o.  2,3,4,9-tenahydro-IHq[bazol 3-yljamiuo]grbonyyl]-2_
:.  methylbutyljcarbamate rhenylmcthyl [(IS,2 -14[[(3S)-3-Q[(1S)-x
(aminocubo.wl)-2-methylpropyl]ammo]catbonylj-7-chtoro-
2,3,4,94etrahydro-lli-carbazol -3-y1]amuno]catboaylj-2-
methylbntyl]carbamate Phenylmethyl [(1S,2S)-I4f(3R)-3 [[[(1S}.1 (ammoc
xbonyl)-2-methylpropygamino]carboRlj-7-chloro-
2,3,4,94drahydro-IH-cabazol.3-yljamino]corbonyl]_2- methylbutyljcarbamate
(3R) 3-[[[(1S)-1-(Aminocarbonyd}2- mchylpropyllamino]oarbonyn-2;
3,4,94etrAydro-3- [[(2S,3S)-3-methyl 1-oao-2 [[(p
ylmethoxy)cxrbonyl]amoto]1p Y~amino]-1l~  Carbazole-8-carboxylic acid
(3S)-3-(j[(1S}I-(Aminocarbon$) 2.  methylpropyllamiwlmrbMY4-2;
3:4,94etmhYdro 3- 



[[(2S,3S)-3methyl-l-oxo-2- [[(p y1m y) 4Yn ntyn l-m  carbazOle-$-carboxylic
acid Phenylmethyl ((IS,2S)-14[[(31t}3-[j[(ly-1-
(aminocazbonyl}2-methylpropyl]amino]carbonyl]-6-Auoro-
2,3,4,9-tetrahydro-1H-carbazol-3-yljaminojcarbonjl] 2-
methylbut34]carbamate Phenylmethyl [(1S,2S)-14[[(3S}3-[[[(1S}1 (
onyn-7-ylpropyl]aminolembonyl]-6-f6oro-
2,3,4,94.etrahydro-IH-carbazol-3yljamino]carboayl]-2- methylbutyl]carbamate
Phenylmethyl [(IS,2S)-I-[ll(3R)-3-[[[(IS)-1- (aminocarbonyn-2-methy
ynamino]carbouyl]-2,3,4,9-
tarahydro-6-methoxy-IH-carbazol-3-yllamino]cazbonylj-2-
methylbutyljcarbamate 1510 590... 589.7327 1552a 610610.151
162b..610610.161 152c 610610.151 i53q 620619,7149 153b 620619,2149 15d
593593.696.  154b .593693.696 JSSa605605.7317 67 - Phenylmethyl
l(1S,2S)-1-IIr(3*3-IfI(IS)-1 tammooaiboayl}2
ntethylplopyllammo]GVbonyll-2,3,4,9 tetmhydw-6-methoxy-1R-carbazol
3-yllamino]carbonyl] 2- methylbutyi]carbamate Pbenylmethyll(IS,2S)-1
[Q(31t}3-[II(IS~ 1- 156a 589 589.7327
(ammocarbmryl)-2-methylpropyi]ammo]carbonyl]-2~3Z4,9`.
tetcahydto-6-methyl-lIi-carbazol: 3=y]]amino]cat'bonYl]-2..
metbylbatyljcarbamate  PhenybnethyJ [(IS,2S)-14[[(33}3-9[(1S}I= . 566 689
589.7327 ((minocarbonyJ}2met1ry7proPyll ]Carbylj-%3,4,9-
tetrabydro-6-methyl IH-carbazol: 3 yllamioolcat WI] 2- 



mothylbutyl]earbamate Phenylmekhyl [(IS,2*1-[[[(3k)3-III(IS}'I- 157a 621
620.703  amin0car gl)-2-methyfpmpy1]aminolcarbouy]]-2,3,4,9-
tetrahpciro-6anltro.Ili-catbazol-3-yljamino]catbonyl]-Z,
methylbutyl]carbamate Phonylmeyl l(IS,2S3'I-III(3S}3 [j[(IS}1= 1676 621
620.703  (amm0carbonyl}Z-mesh dpropyllamino]carbonyll 2;3,4,9-
tetrahydro-6-nitro-IH-carbazol-3-yl]amioo]cmbonpll 2 methylbutyl]carbamate
i[t~ [((JS,S,2S l-I[[(3R)-3J[I(IS)-1 158 633: .. 632.7016
I(aminoiminomethyl)amino]buty)]aminolcarbonA-2,3,4,9- _
tetrahydro-IH-carbazol,3-yl)ammo]carbcmylj 2_ 6acthylbutyljcarbamate
(3R)-N-[(1S)'I-(Aminocazbonyl)-2 methylpmpyl] 2,3,4,9- 16Ba 447 4475361
hydro-3-I(3-pyndiaylace)l)aminol-]H-carbazole 3 carboxamide
(3S)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9- 1596 447 447.6361
tetrahydro-3-[(3-Pyndivyl ynamino]-IH-carbazole-3 carboxamide
(3R)-N-[(IS)l-(Amiuocarbonyl}2-methylpropy1j2,3,4,9- 1605 496 496.6078
tetmhydro-3-[(1-naphtbalenylacet3i*dno]-1R carbaaole3 catlsoxarnide - 68
(3S)-N-[(IS)1=(Aminocarbonyl)2-metbylpmpyll-2,3,4,9- 110b . 490 489.9078
tetrahydro3-[(1-naphtbalenylace44)amino]-IH-carbazole-3  carboxamide
(3R)-N-[(1S)-1-(A,minocarbonyl -2-metbylpropyij-2,3,4,9- 1618 496 496,6078
tata6ydro-3 [(2-naphthatenylacetyl)aauno]-1H-carbazole:3- carboxamide (3S)-
[(l*I-(Amainocarbonyr}-2-methY P7l]-2,3,4 - gem 490 496,6078
tetrahydro-3-[(2-naphthalenylacetyi amino]-IH-carbazole 3 carboxamide
(3R)-N- [(1S}1-(AMaocarboayl)`2-metbylpropy1]-3-[[(2,3- AMAQ 472 4725658
dihydro-lH-inden-i y1)catbonyl]amino]-Z,3;4,9-tctrahydro 1H-carbazole
3-carboxamide (3S)-N-[(IS -I-(Amiaoearbonyl)-2-methylpiopyl]_3.J(2,3- +ezn
472 4725656  dihydm-7H-inden-1-yl)catbonyQamino]-2,3,4,9-tehahydro-
lH-caxbazole-3-carboxamide 



(3R)-N-I(IS)-1- Aminocarbonyl}.2-methylpropylI23,4,9- 133 438 436.5132
tdmhydro-3-[(IH imidazol-4-ylacetyl)amiao}ll3-cubamle 3-catboxamide
(3SW40S)-I-(Aminocerbonyl)-2-me lproPYl)-2,3,4,9- teab 436  436.5132
tetrahYdro-3-[(1H-imidazol4-ylacetyl)amino]-1H-carbazole  3-caiboxamide
(3R)-N [(IS)-1-(Aminocarbonyl)-2.methylpropy)]-2,3,4,9- je4a 488 485.5849
y3e (IH4ndol-3-ylacxtyl)amino]-1H-carbazole-3
d(3S)-N-I(I*I-(Ammocarbonyl)-2_mm I lpronI -2,3,4,4- leeb 486 485.5849
tesrahydro-3-[(1H iadoi 3-YlaceO3miw]-lH-co b le-3 caiboramide  F-M-10
S}1-(Aminocarbonyl}2-metbylpropyll-2,3,4,9- -1658 461 460:5746
YdrO-3-I[(4-m YlP Yl)aYl)amiao}IH-carbazote 3-carboxamide  (3S)-N-[(1s
-1-(AminOCaib0nyl)-2-mWlYlptonn1}'2,3,4,9 165b 461 480.6748
tetrahydro-3-[[(4-methylthenYl)acetyl]amino]-IH-carbazole 3-carboxamide  (3
5.N-I(1*1 -(Amkocubonyl)-2-mothylpropyll-2,3,4,9- tdrahydro-3-UMbif
luoromethyl)phenyl]acetyl]amino]-iH- earbazole: 3-carboxamide 69
(3S)-N4(IS)-I-(Amine nyl)-2-methylptopyi)-2 3 4 9
tetrahydro-3'[[(2_methoxypyl)acetyi)amino]IH-carbazole- 3-carboxamide
(3R)-N-[(1S)-1-(Aminocarbonyl}2-methylproay113-ff3-(4- 72a 479 478.5849  n
fluorophenyl}I-oxo ro namin 3 4 9  2  P.1 1666 515 514.6451
(3R)-N4(iS)-i-(Aminocacbonyl)..2-methylpmpydl3-f[(4- We 481 480.3931
ehlorophenyllacetyl]~pol-2;3,4,9-teh'ahydro-lH-carbezole- 3-carboxamide .
(3S)-N [(IS)-I-(Amiaocarbonyl}Zmahylp DW) 3-[g - . 16M b 481 480.9931
cbloropheuyl)aceWlaminol2,3,4,94nttalhydlu-]lf4& awle 3-carboxamide
(3S)-N{(1*1-(Ami4ocarbolq2-methyipropyl]-2,3,4,9- 1663 615 514.5451
1eUAWdro-3-[j[3-(I i9uoromethyl)pheaMaeetyllamino7_IH- . 



catbazole 3-carboxamide (3R)-N-[(1S)-i-(Aminocarbonyi
-2methylpropyll-2,3,4,9.- Si 6 51$ 614.5451
tetrahydro3-[([3{hiflaoromethyl)pluayl]acetyl7amino]-IH-
carbazole-3-carboxanude (3R}N-[(IS)-I-(Aminocarbonyl)-2-nWhylpwpyl}3-[[(3-
lava 46S 484.5381  fluoa l)acetyl]amino] 2,3,4,9-t ahydro-lli-carbazole 3-
(3S)-24-[(IS)-1-(Amjnorarbonyl)-2-methylpmpyD-.34gL3- teak 465 464.5361
fluoroP yA tY1]amino]-2,3,4,9L4 ro-]H-arba6le-3 earboxamide
(3R)-N"[(ls)-I-(Amino=Wnyl)-2-methylpropyll-2,3,,9- 1702 47T 476.573a
retrahydro-3-[((3.methoayphenynacetyllamino]-1H- carbazole 3-carboxamide
(38)-n]S)-I-(AmWOmrbonyl)-2:methylpropyll:2,3,4,9- lick 477 476.6736
tetrahydro-34[[(3-maboxyphenyl)aeetyllamino}.iu  cazbazole -3-carbomide
(3R)N-[(IS)-1{Aminocarboflyl).2.methylpropylj-2 3,4,9- 1712 477 476.5738
Ulmhydro-3-[((2-mde MphwYna l o]iH-carbazole 3-carboxanlide-
3S)-N-[(ls)-I-(Aminocatbonyl}2-methylpropyl]-2,3,4,9- 1216 477 476.6736 , ,
, tetrahydro-3-[[[4-(trifluotomethyl)phenyl]acetyl]aminoj-1H
carbazole-3-carboxamzde o]>  . , , -tetrahydro Ia- carbazole-3-carboxamide
- 70  :(3S)-N: [(1S)-1-(Aminocubonyl)-2-methylpropyl]-3-[[3{4- 8ooropheny
Z-oxopropYllamino]-2,3,4,9-tetrahydro-lH carbazole-3-cacboxauride 14 June
2006 (31)-34`[(I.SH.(Aminogrbonyl} 2-methylpropyI]-3-[P- 173a 487. 496.555
(3,4-difaorophe hyl)-1-oxopmp7dl ]-2,3,4,9-tetrahyd o- IH-carbazo1e
3-carboxamide (3s),'N4(1*1-(A.minocadmyo-2- ylproMI-3-[[3- ;
(3,4-difluoroPheS1^oxWrOP-17amkol -2,3,4,9-tetmhydro-
iH-cmbazole-3-cmbm=zide (3R)-'[(I -1-(Amunocarbonyl)-2-methylpropyl]-3-[j3-



[3,4-W(tdfluoromethyl)phenyl]-1-oxopropyl]amino]-2,3,4,9-
tetrahydm-IH-carbazole 3-carboxamide (3S)-N [(IS)-1-(Ammocazbonyl)-2
mcthylpropyll3-[[3.  [3,4-b
s(trifluocometbyl)phenyl]-i-oxopmpyi]amino]-%3,4,9  tetrahydro-iH-wrbazole
3-carboxamide N4(IS)-1-(Amffioca bOnyl).2-methylpropyl]-2,3,4,9
tetmhydro-3-[[(4 methoxyphenyl)acetyi]amino]-IH  carbazole -3-carboxamide
(3R -N-[(IS)-1-(Aminocarbonyl}2-methylpmpylj 2,3,4,9-
tetrairydro-3-[[3-(4-methozyphenyl}1-oxopropyl]amino]-
IH-carbazole-3-catboxamide (3S)-PI
[(iS)-I-(Aminocmtomyl)-2-methylprppyl]-2,3.4.9  tearahydro-3{[3-(4-meths
typhenyi}i-=propyUamim]  IH-carbazole 3-carboxamide (3R)-N [(1S)-!-(Aminoc
ubimyl)-2-methylpropyl]-?.,3,4,9-
tetrahydm-3-[[3{2-methoxyphenyl}I-mwpmpyllamiao]-
iH-carbazole-3-carboxaoiide
(3S)-N-[C1S)-L(Antocarbonyk2-methylpropyl]..z3,4,9-
tetrahydro-34[3-(7-m2hoxyphmyl)-I-oxopmpyl]amiuol- 1H-carbazole
3-carboxamide (31t)-N-[(1 S)-1{Aminocarbonyl}2-methylpropyl]-2,3,4,9-
tehahydro-34[3{1H indol-3-y1)-I-oxopropyl]amino]-1H  carbazole
3-carboxamide (3S)-N-[(IS)-I-(Aminocmbonyl)-2-me%ylpropyl]-2,3,4,9-
teuvkdro-3-[[3{1H4ndol-3-yl)-i-oxopmpyl]amino]-IH- carbazole-3-carboxamide
3ub497496.555 - 1M3592.6057 S593592.6057 175477476.5738 - 178a491490.6006
176b491490.6006 .1fl401490.6006  A77b491490.6006  



17aa .500.499.6117 170b 50o499:6117. - 71  (3R)-N [(iS)-I-(Aminombonyi)-2-
yl*pyQ-2;3,4,9- leualiydro-3-[(1-07-" PheayR=yo minGiI i-ca[bazol-3
carboxamrde (3S)-N4(1S}I{Aminocarbonyl)-2-mc&YI OWI-2,3,4,9-. 1796 SU
...5o2e5$2  retrahydro-34(1-oMa6-phenylhexyl)amino]-I 1-carbazol 3
carbo)andde teaahYdro-s,S-crmc&yyl IH-mba is s 'nojc bonylk
2-mehytbutyl)carbamate PheOYlmethyl [(1S,25} i [[[(3S)-3 [[[(IS}i- e04
6o3.7s9s  (aminecarbonyl)-2-mehylPMPY1]aminolcsrbonyl]-2,3;4,9-
teuahydro-5,8-&Methyl-Ili-oarbazol3 yl]ammo]c ubonyl].
2-methYlbutylJcorbamate  n [(IS;2S) 1 {ll(3R}3 {Q(IS}I- . ?spa 646, sw.st
(am i b~ i Phcnylmethyl [(IS,2S)-14 f(3R)-3-[[(2S}Z. 1813 674 571 mm
(aminocarbonnn-I-PYrrolidu4'1)cmbonYll-2,3,d,9-
tetra6ydro-]H-carbazol-3-yl]aminojcarbonyl]-2- _  methylbutgljaarbamate
Pherrylmethyl [(I S,2S)-I4 ff (3 $)-3-Q(2S)-2 574 573.eaot  (amhmarbonyl)-1
pyrrolidinyllearbonYl)-,3,4,9 teb mhydro-IH-carbazol 3-yl]amino]c
arbonl]-2- methylbutyl]carbamate .
PheuylmethYl[as,2S)-i'[[[(91t)-3-[f(IS)-1- Ina 645 644.6961  ( o
nYn-2-methyipropA mino]carbouyi}-7,8-
dichloco-2,3,4,9-teo~ahydro-IH-cubazol 3 Yllamino]oaibonyl]-2-niethylbutyf
carbamate  PhenyhnethyI[(IS,2S)-1-[f(3S)-3-[f(1S}I- tan 645 eggsysl
aminocarboayl}2-methyipr'opyl]aminolearbonyl]-7,8-
dichloro-2,3,4,9.tetxahydro-4H-carbazoi-3
Yilammo]oazbonyl3-2-methylbutyllcarhamate
Phenyhnethyl[(1S,2S)-I-[[[(3R)-3.[[[(I*1- leas 604 6037585 nocar 



o y }2 memYzProPYLamino]cer'bonylJ-6,8-
dioNoro-2,3,4,94&ahydco.Ig-mtbazol-3..  Y11 fOO nyll-2-methylbutyl]cmbmtrte
. Phenylmcdzyl[(IS,2S)-1-[Q(3S)3-Q[(IS)-I- 184b 645 614.8891  (aminocab l
ony }-methyIPruPYIl o]carbonyl]-6,8.
dichioro.2,3,4,9-tetcahydro-lH-carbazol 3-
Yl]aminolouiwnyl]-2-meWylbutyl]carbamate Ph lmeth l [(IS 2etis[(3R} 3 t  ~y
y , -Q[( "-1-:  (aminocarbonyl)-2 methyl"yl] kazbonyl)-"romo-
2,3,4,9-tetrahydro-IH-carbazol -3-yl]amirw]carbonyt]-2
methylbutyI]carbamate Phenylmethyl [(1S,2$) 1`IT[(3S} 3-Q[(1S)1- lest 655
654.602  (aminocarbouyl}2 methylpmpYAnminojcarbonyl]-6-bromo
2,3,4,9-tetrahydro4H-oarbazol 3 y1]amino)carbonyl]-2 methylbutyl]carbamate
(3RM4QS)-I-(Aminocarbon 4)-2.mettiytpmpyll 3_[K4 18a 511 611.0189
cltl(yrophenyl)acctyl]amino}2,3,4,9: tetrahydro-8-method
IH-carbazole-3-cacboxamide
(3S)-N-[(15)-1'(Autinocarbonyt)'2-mcffiykmpyl]-3..ffj - 180 611 511.0189
cbloropbenyl)acetyllaminol-2,3,4,94etrahydro.g methoay-
iH-carbazole.-3-carboxnmide  Phenylmetbyl
[(1S,2S)-1-[[[(31,)34Q(IR)-2-amino-l-[(4- 1 58 65&195
Oblorophenyl)methyll-2-oxoe hyllammolca[bbnyl]-2,3,4,9- -
tetrahydrn-lH-carbazol 3-yllaminolcarbonyl]-2, methylbutylleatbamate
Phenylmethyl [(1S,2S)1-[[[(3S)-34[[(1R)-2-amigo-l-[(4" I m 6m 668,195
chlorophenyl)methyl]-2-oxoethyl]ainino]carbonyl]-2,3,4,9.  



tetmhydro-IH-carbazol: 3-yl]amino]cwbonyl]-2 methylbutyl]csrbamate
Pbenylmethyl [(IS,2S)-1-[[[3-[[(3-m ino-3 Asa 586 647.6523 O0I
PYnamino]carbonyl] 2,3,4,94efrahydro-lH-carbazot- 3-Aa
]mbonyll-2-methylbatyl]cmtamate
(2S}1-[[(3R)34[(4-Cblorophenyl)acet)l]amiao]-2,3,4,9- 1898 509 5oe,0031
twahydro-8-methoxy-lH-carbazol-3 yl]carbonyl]-2 pyxrolidinecarboxamide
(2*1-[[(3S)-3-[[(4-adaropheRyl)acetyt]amino]-2,3,4,9- eab cos 609.0081
tetmhydro-8-methoxy-lH-carbazol-3 yncazbonyl]:2 pytrolidmeoarboxamide
pheaylmetliyl [(1S,2S)'1'[Q(31L)-3.-[[(25)-2- 1923 628 637.7815
(aminocarbonynoctahydro-lH-indot-1-y11carbonyl]-2,3,4,9-
tetrahydro-1H-carbazol -3-y1]amino]carbonyl}2 merhytbutyllcarbamate
Phenylmethyl [(IS,2S)-1-[[[(3S)-3-[[(2S}2
(amimcarbonyl)ocbbydro-lHattdol-l-yl]carbonyt}2,3,4,9
tetmhydro-lH-carbazol-3-yljamino]carbonyl]-2- methylbutyTjcarbamate
Phenylmethyl ((1S,2S}1-[Q(3k}3-j[(25,4R)-2-;
(antocarbonyl)-4-hydroxy-l-pyrrolidinyl)carbonylj-
2,3,4,9-tatrahydro-lH-carbazol: 3-yl]amino]carbonyi}2-
methylbutyllcarbamate Phenylmethyl [(IS,2S)-I-[[[(3*34[[(2S,4R)-2-
(aminocarbony4 4-h:ydroxY-1-mm idinylJcatboaryl]-
2,3,4,9-tetmhydro-lH-carbazoi 3: y1]aminolcarbouyll-2.
methylbutyljcarbamate Phenylmethyl [(1S,2S)-1-[Q(3R)-3$(IivzR)-1-
(aminocarboji*7 ltydroxypmpyl]aminolearbmwl]-2,3,4,9-
tcm&ydro-lH-carbazol-3-y1]ambaol 'bomYll-2- methylbutyljcarbamate
Phenylmethyl [(1S,ZS)-1-Q[(3s)-3-MQS,2R}1-
(=inocarbonyl}2-b`ydmxyprolryU=ino]mtbonyll-2,3.4,9-
tetrahydro-IH-carbazol-3-yl]aminoJcarbonyl]-2- methylbntylJcarbamate
Phenylmethyl [(1S,2S}1-[[[(3S)-3-[[(2-amino-2- o'`0~of
nY1l-2.3,4,9-tctrahydro-lH-cadmol:3-
Y17aminolcazbonYl]2-methylbutyl]catbamate  



Phenylmethyl [(IS,2S)-14Q3-[[[2-
(aminocarbonyl)phenyl]amino]carbnnYl]-2,3.4,9tetrahydro- IH-cubazolr3
yl]amino]carbonyl] 2-methylbutylJcarbamate
(3R}TF[(1S)-i-(A,minocarbonyn-2-methylprop*3-[[j4- c
hlora3-[[(4-p3ndinylamino)- carbonyllamino]phMY44cetyllamino]-2,3,4,9
tetrahydro- llbcarbaz 10-carborarride (3s)-14.-[(1S)-1-(A.mu
carbonyl)-2-methylpropyll-3-[[[4^ chloro-3=[[(4-
PY+ldiuylamiao)carbonylarnino]phenylJacety1)amino]-
2,3,4.94ewAydro-IH-carbazole-3-carboxamide
(3?)-N-[(iS).1{Aminocarbonyl)-2-methylpropylj 3-[[[4-
obloro-3-[[(phenylamino) carbonyl]amiau3phenYljacetyljamino7
2,3,4,9-tettahydro- IH-carbazolo-3-carboxamide (3S)-N-[(1S)-1
(Aminoearbonyl)-2-methylpropyl],3-[[[4 m4.a 74  chloro-3 j[(phen$amino)
oarbonyl]aminolP 31) I ol-2,3,4,9-tetmhydco- . IH-carbazolc-3-carboxamidc
(3R)-N-[(1S)-1=(A,minocacbonyl).2-methytpropyn-3.[[[4-
diloro-3-[[[(phenylmethyl)amino}
carbonyl]amino]Phenyl]acdyl]amino}-2,3,d,9.igrahydro
1li-carbazole-3-cmboxajmidc
(3S)-N-[(1S)-L(Aminocad)onyl)-2-methylpropyi]-3-[[[4-
ddarm3-[[[(phenylmedryDaminolcarbonyl]aminoi- phenyl]A o)-&3,4,
hydro-IH-carbamlc:3- cuboxamido (3R)-N
[(IS)-3{Aminocarbonyl}2-methylpropyl] 3-[[[4- diloro
3-[[(2-pyridiaylemino)carbonyllamino] p Yll tOl l 2 3A Y -IH-cabazol- 3-
carboxamide (35}N [(1S}1{A,minocarbonyl)-2-ndcthylpropyI]-3-[[[4- dilorA 3
[[(2pyri& yhnto)wrbonyl]amino]Phenyi]acet$]- amino]
2,3,4,9-teftahydro-iH-cubazolc-3-mrboxaWdc Example 24: 



Synthesis takes place on the 0.2 nnol scale by methods A, F, G, I, F, H and
0. (3R}3-(Acetylamino}N [(IS}1 (aminooarbonyi) 2- 197a meth roo
]-2,3.4,9-tetrahydro-8-methoxy-IH-carbazol-3-
(3S)-3-(Aoe)lamino)-N-[(1S)-I-(aminocarbonyl}2-19T ylpr pyl ]'
,4,9-*ahydro-8-methoxy-lH-carbazol 3- 400 400.4762  400 400.4762
3-(Acetylamino)-N4(1$ -1-(mminocazbonyl)-2- 198 405 404.8955
meftIPropyl]-&chloro-%3,4,9-tetrahydro-1H carbamle 3 carboxamide
3-(Acetylamum)-N-[(IS}1{aminocarbonyl}2. 199 768 780.9544  methylpropyl]
2,3,4,9-te7ahydro-5anethyl-lH-carbazole 3 carboxamlde - 75
3-(Acetylamino)-N-[(iS}i-(amiuocubonyl)_2 m Y P&yll 2,3,4,9-
dmhydro-$-methyl-IH-wrbazole-3- cuboxami
3-(Acetylamino)-N-[(1S}1-(aminocaibonyi)-2-
YIProPyl)-Coro-2,3,4,94ctahydre-IH-carbazole 3- carboxamide
3-(Acetylawko)-N4(IS)-I-(amimoombonyl)-2.  m pylp-chtoro-2,3,4,9-t
rahydro-IR-eadwol, 3- cmboxamide (3R)-3-(Acetylamino)-N4(1
S)-i-(aminocarbonyl)-2- merhyipmpyl]-6-flnoro-2,3,4,9
tetrahydro-lH-caubazole-3- carboxamide (3 S)-34Ac*lamiuo}N-[(j
1-(amkmarbonyl).2- -Qp 388  m PmPYl]-C* ro-23,4,9-tetrahyd IH-carbazoie 3
carboxamide (3R)-3-(Acd*mino)-N [(I*I-(aminomtbonyl).2-2044 )-
,4,9-tdrehydro-6-raehoxy-lH-carbazole-3-  car bmGamide
(3S)-3-(Acetylamino)-N-[(13)-1-(aminocarbonyn-2- lProPYl3-,4,
9-teirahydro-6-mdhoxy-iH- carbazole -3 caiboxamide  (3R)-3-(Acet34a
aino)-N-[(IS)-I{aminocarbonyl}2  



methYlProPYI] 2,3,4,9 teft*dro-6-methyl-IH. cazbazole-3- carboxamide
(3S)-3-(Acetylamioo)-N [(I*I-(aminocarbonyl}2- oV5b  m Y1PrePyll-2,3,4,9
tdrehydro-6-methyl-lH-earbazole 3- carboxamide
(3R)-3-(Acetylamino)-N.[(15)-1-(atninoearbonyl).2-
methylProPyll2,3,4,9-tenahydro-1H-carbamle -3-carboxamide
(3S)-3-(Acetylamino)-N-[(IS)-1-(amiaomrbonyl)-2- zoen 370
YIProPyI)-2,3,4,9 4etrahydro-IH-cat%wie 3-carboxamide
(3R)-3-(Acetylamino)-N-[(IS).1:.(muirtocarbonyi}2- 207a 439  m
y4woPYl]-7,9-dichlom-2,3,4,9-tetrahydro-lH-embazole 3 carboxamide 14 June
2006 768.9544 609.7911 -76 3S)-3-(AzwAamino)-N4(IS)-I-(amocarboi3yD-2- 2mb.
methylpropyl] 7,8-diehloro-2,3,4,9-tet mhydro-IH-caibazole3 carboxamide
methylpronYh] 2,3,4,9-ydroa5,8-dlmethyl-1l3-carbazole- 3-carboxamide
(3S)-3-(Acetylamino)-N-[(1S)-I'(aminocarbonyl)-2 ih 399 ..398.504
methylpropyl]-2,3,4,yd-5,8-dimethyl-lH-carbazole  3-cerboxamide
(3R)-3-(Acetylamino)-N [(1S}l-(ani noearbonyl)-1.. 439 439.3406
methylpropyl]-6,8-dichlora2,3,4,9-tehmhydro-lH-carbazole -3 cazboxamide
(3S)-3 (Acetylamino)-l,T-[(1S)-1-(aminocarbonyi)-2- 209b 439 439.3406
methylpropyl]-6,8-dichlarfl=2,3,4, dro-IH-carbazole 3 oarboxamide
(3R)-3-(Acetylamino)-N-[(1S)-I-(aminocazbonyl)-2-. 22e4 398 39e:504 Example
25: Synthesis takes place on the 0.2 mmol scale by methods  5 A, F, G, I,
F, G, F and-0. tdrehydro3-[[ 2(I'ptperidinyl)ethyllamino]acetyl]amino]-
IH-catbazole-3-carboxamide .
(3R)-3-[[(2S)-2-Amino-5-[(aminoiminomedryl)amino]-1_  oxopentyllaminol
[(1S)-l$minocacboayl).2- 



methylproPyll-2,3,4,9-hydro-1H-carB le-3-turbos de  (3S -3-[[(2S)-2
Amino-S-[(aminoiminomethyl)amino] 1- oxopentyllamino]-N4(15`
-I4aminocarboAtyl}2- lndhylpropyl]
2,3,4,94enbydro-lH-carbazole-3-cm6oratWde
(3R)-N-[(1S)-I-(AminocaiboayD-2-methylpropy1]-2,3,4,9 2toa 485484.6014 220b
485.484.6014 x110 497490.652 (.S)-N j(1S)-14Aminoc
nyl)-a-methylpmppl]-2,3,4,9_ 211 497 496652 Manyaro-3-tUtZ-U -Pipe
yl)ethyilamnoo]acetyl]amuno] LH-carbazole-3-carboxamide (3R)-l1-[(1S
-I-(Aminoemtonyl)-2-methyipopy"1-2,3,4,9- tetrahydro-3{[Q2-(II1-iudol-3-
yl)ethyl]amiao]acet)d]ammo]-IR-carbazole 3-carboxamide 628.6534 (3S)'
-l(1S}1{Aminocazbonyl).2-mdhylpropyl}2,3,4,9- tetrahydro-3-[[[[2{il indol3-
yl)ethMamino]acetyl]amino]-lH-cmbazole-3-carboxamide .
(3R)-N-[(IS}d'(Aminocatbonyl)-2-methylrWyll-3II[(1
benzodioxol-$-ylmethyrammo]ece)j]amino] 2,3,4,9- tetrahydro-lH-catbazofe
3-eazboxamide  (3S)-N{(1S)-1{Amh ocarbonyl}2-methylpropyl}3-[[[(1,3-
berodioxol-5-ylmethyl)aminq]acetyl)amino}2,3,4,9-
t**ydro-111-oacbazole-3-catboxamide  (3RN[(1S}1{Aminocarbogi)-2-methylpmpyl
-I[[(2,2- diphenylethyl)uminolacetyllamino]-2,3,4,9-tetrabydro-lH-
carbazole-3-carboxamide (3S)-N I(IS)-1-(Ami
ooubonyl)-2-methylpropylF3-[[[(2,2- d.)heuylethy])aminojacetyllamiao]
2,3,4,9 tetrahydro-IH  earbazole-3-carbom mide (31Z)-N
[(1S)-1{AminocktOUYl}2-methylpropyi}2,3,4,9- tetrahydro-3{[j[2
Imchyl(phenylmethyoaminolethyl]amino]acetyl]ami.)- IH
carbazole4-carboxamide (3S)-N-[(1S)-1-(Aminocarbonyl}2-methy)propyl]y 3,4,9
t~rahydro-3-[[[[2 [methyl(phenylmethyo mino]edAamino]acety]]anino]- lH
carbazole:3-carboxamide 



31A - 688666.7141 -314k 586$65.7141 215a 633532,686 Example 26: Synthesis
takes place on the 0.2 mmol scale by methods A, F, G, I, F, G, F, H and O_
3-I[[Acetyl[2-(I NP diny1) yllamino]acetyl]aminol-N  [(IS}1{aminoearbonyl
-2 -meahylPropyll-2.3,4,9- tetrahydro-]H.carbazok-3-carboxamide
(3R)-3-[[[Acetyl[2- .
[methyl(pheavlmethyl)aminoletliyljami>'mlacetyllam]-N  I(1S}1{ami
nocatbonyl}2-methylPropylj 2,3,4,9 tetrahydro-lli-camazole 3-cmboxamide.
(3S)-3-[[[Acetyl[2- [methyl(phenylmethypaminojet $1amino]acetyl]amino]-N-
[(lS)-I-(aminocarbonyl)-2-methylpropyIl 2,3,4,9- tetrahydro-IR-carbazole
3-carboxamide  (31R)-3-[jjAcetyl(2,2-diphenylethyl)amino]acrtyi]gmino4..N-
[(1S)-1-(aminocarbonyyl)-2-methylprop*2,3,4,9-
tttrahydro-113-carbazole-3-carboxanide
.(3S)-3-[fAcetyl(2,2-diphenylethyl)amino]acetyllamino}N=
((1S)-1-(atoinocarbonyl)-2-methylpropyl]:2,3,4,9- tetrahydro-IH-carbazole
3-carboxamide (3R)-3- j[[Acetyl(1,3-benzodioxot-S-
ylmetbyl)aminolacetyl]amino)-N{(1 S)-1-(aminocarbonyl)- 2
methylprnpyl}2),4,9 dro-lE-carbazole3- catboxanlide
(3S)-3-[[[Acetyl(1,3-benzodioxol-s- ylmethyl)amino]acetyl]amino]-N-[(1 S}1
{aminocarbonyl)- 2-w tb 1propyi]-2,3,4,9$mrahydro-lH-catbazole-3-
carboxamide (3R)-3-[QAcetyl[2-(IH-indoi-3-
yl)ethyijaminolacetyllamino]-N-[(1S)-1-(aminocarbonyl)-2-
meWpropyll-2,3,4,9-tw*dro-IH-cazbazole-3-mrboxamide  (3S>.3-[fAcetyl[2{If
indol3- yl)ethyl]amino]acetyi]amino]-N-[(IS)-1-(at inocarbonyl}2-
mdhylpropyl)-2,3,4,9-tekahydro-IH-carbazole-3-carboxamide  



3-[[(2S}2-(Acetylamino)-S{(aminoiminomethyrNaino}-1-
oxopentyl)aminol-N-[(IS)-1{aminocarbonyl)-2-
methylpzopy]]-2,3,4,9-tettahydro-lH-carbazole 3-mrboxamide Example 27:
Synthesis takes place on the 0.2 mmol scale by' methods C, F, G, I, F, G
and P. Phenylmethyl [(IS,2S)-2-methyl-l-[[[(3R)-%3,4>9- tetrahydro-3-[[[(1
S)-2-methyl-I- ((methylamino)carbonyl]propyllaminolcarbonyl]-iH- carbazo1-3
yl]aminolcarbonyllbutyl]carbamate Phenyhaethyl
[(1S,2S)-2-methyl-1{[[(3S)-2,3,4,9- terahydro-3{[[(1 S)-2-methyl-i-
[(methylamino)carbonyljpropyl]aminolcarbonyl]-IH-
carbazol-3-yllaminolcarbonyl]butyi]carbamate Example 28:,. Synthesis takes
place on- the 0.2- mmol A, F, G, I, F, J and 0. (31t)-N[(IS)-I<AmiaoMbonYl)
2-methylpnpylJ-3-[[(4- chlorophcnyl)stt1fony1]amiao]-2,3,4,9 tetrahydro-iH-
carbazole3-carboxamide (3S)-N-[(iS)-1-(Am nocarbonyl
-2-meffiyllnopyj3.{[(4- chlorophenyi)sulfony4Jamiuo]-Z,3,4,9-tetrahydro-jH:
c axbazole-3-carboxamide
(3R)-N[(IS)-t-(Aminocarbony)-2-methylpropyl]-2,3,4,9-
ted'ahydro-3-[(metlrylsulfonyoamino]-IH-carbazole 3- carboxamide 3*7'
:[(1*1-(Aminoearbonyl}z-me lpropyl]-Z3,4,9-
tetmhydro-3-[(methyLailfonyi)amino]-IH-ma azole3- carboxamide (3R)-N
[(1S)-I-(Aminocarbonyl)-2 methylpropylJ 2,3,4,9- tcaahydro
3-[(pbenylaulfonyl)amino]-IH-carbazole-3- carboxamide
(3S)-N-[(IS)-1-(Amttiocarbonyl -2-methylpropyl]-2,3,4,9-
tehahydro-3-[(phenylsulfonyl)amino]-iH-carbazole 3- catboxamide
(3R)-N-[(1S)-I-(Aminocaxbonyi)-2_methylpropylJ... 3,4,9_
tetmhydro-3-[[(phenplmethynsdfonyl]amino)-1H carbazole- 3-carboxamide 



(3S)-N-[(IS)-1{Aminocarbonyl}z.methylpropyl]-2,3,4,9- tIbAydro
3-[[(phenyhnethyosWfonyl]amino]-1H c tbazole- 3-carboxamide 2bb. 50
503.0263 224a 407 406.5044  224b 407 406.5044 a 460 :466.5752 ?25h 459
468,5792  2262 483 482602 Lb 483 482802 Example 29: Synthesis takes place
on the 0.2 mmol scale by: methods  A, F, G, I, F, L and 0. 3-Phenylpropyl
{(3R)-3- f [(1 S)-1-(amiaocarbonyl)-2- methy1PioPyllainino]carbonyl]-2;
3,4,9-tetrahydro -1H carbazole-3-y1]carbantate  3-Phenylpropyl
[(3S)-3{[[(1$)-I-(aminocarbony2- methylpropyl]amino]cnbonylJ
%3,4,9.etrahydra-IH  carbazol-3 yl]carbamate Phenylmethyl
[(3R)-3-[Q(1S)d{aminocarbon*2
methylpropyl]aminolcarbouylJ2,3,4,9-tetrahydro-lH carbazol-3 yl]carbamate
Pheaylmetbyl [(3S)-3-M(1S)-l{aminocarbonyl)-2-
metbyIpropyl]amiao]carbonylJ-%3,4,9.tetrahydro-lH- carbazol 3 yl]carbamate
Phenyl ((3R)-3-Q[(1S)-1-(aminocarboayl}2- methylpropyUamino]=Un 'II
2,3,4,4-tet mhydro-I H  carbazol-3-yl]carbamate Phenyl
[(35)-3-[Q(IS)-I{aminocerbonyl)-2_
meUtyylpropyl]amixm]carbonyl]-2,3,4,94etrahydro-IH  catbazol-3-yi]carbamate
Example 30: Synthesis takes place on the 0.2 mmol  A, F, G, I, F, M and 0.
(3R)-N-[(1 S}i-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-
tetrahydro-3-[[(4-niaopitmyl)msthyl]ammo]-1H-carbazo 0-3- carboxacide
(3S)-N4(1S)-1{Aminocarbonyl}2 methylpropyI]-2,3,4,9_  



tehahydro-3-f(4-nitro phenyl)methyl]amino]-i H-carbazole-3- caboxamide
(3R)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl]-3-
(ethylamiao)-2,3,4,9-tetrahydro-IH-carbazole 3-cmboxamlde 2309 464 463.S351
230b 464 463.5351  2318 956 35t4672 - 81  (3S -N
[(1*1-(llminocarbonyl)-2-methyIpropylJ3 (ethylamino)-2,3,4,9
tetrahydro-iH-carbazolc-3-mrboxami
(3R)-N-[(IS)-I-(AmWocarboayl}-2-methylpropylJ-?,3,4,9- 23U , 43 4325648  '
~Sydro-3-[(2-phenylethyl)atnmoj-lH earbazo]e-3- ... ,  t~ carboxamide
(3S)-144(1*1-(Ammocazbonyn-2-methylpropylJ-2,3,4,9- e-((2
phenylethynaminoJ-34(2-cir 3 fc 3
(3R}N-[(I3)-1-(Aminocarbonyl}ZJnethglpropylJ 2,3,4,9- oxamide
(3-phenylPr'opyl)amino]-IH carba7ssla3- ca(rb3S)-I4
[(IS)-I-(Ammocarb0n*2-met WlPromIJ-2,3,4,9- te"hydSa34(3
phen*wpyi)aminoJ-IH-mbawle-3- carboxamide (3R)-N j(1S)-1-(Atninocerbonyn
2-methylpropyl].3-[bis(3 Phenyiptopyl)1-23,4,9-tetrahydro-IH-mrbawle-3-
carboxamidc (3R}N-[(1S -1-(Aminocarbonyl)2-methylpropyg2,3,4,9-
tetrabydro-3-[(6-phenylhexyowiao)-lH-carbawle-3- caiboxamide (3s)
2*N4(IS)-1{Aminoerbonyl}2-methylpmpyq-23,4,9-
tetmhydro-3-[(6phmylhexyl)ammo]-iff carbawle-3- carboxamide
(3R)N-1(18)-1{Aminombonyl}2-methylpropyl]-2,3,4,9- tettahydro-34(1
mGhylethyl)4wWoJ-lH-carbazole-3- earboxamide
(3S)-N-[(I*)-(AmmocarbotYl}2-methylproP34] 2,3,4,9-
tetrahpdro-3-[(1-methylethylmiuoJ-lH-carbazoia 3- carboxamide .
(3R)-N'[(1S)-]-(Aminocartonyl)-2-methylpropylj-2,3,4,9- 



tetrahydro-3-[(I-methy)ProPyl)aminoJ-IH-66a1ote-3- carboxamide (3N-[(I
S)-I-(Aminocarbony1) 2-methylpropylJ-2,3,4,9-
telrahydro-34(1-methylpropyl)aminojiH-carbazole.-3- carboxamide . 232b:
433.432.5648 a 446.5916 .447. 1 . 233b 44744&5976 mc 565564.7696 2340
489486.672 234b .489488.672 - 37037.484 -Mb 37037a484 385384.5268 736b
3B5384.5206 82  (3R)-N [(1S)-1-(Aminocacbonyl)-2-methylpmp343-%3,4,9-
tehahydro-3-[(3-mdhy])utyl)amino]-1H. carbaSolc-3 carboxamide  (3S)
N-[(1S}i-(Aminocarbony1)a.methylpropyl] 2,3,4,9  tetrahydro
3{(3-methy]bt4$)amino]-11l-carbazlc-3..  carboxamide
(3R)-N-[(1S)-I-(Aminocarboityl}2-indhylpmpyl]=2,3,4,9-
NWaydro-3{methylamiw)-IH-carbazole-3-carboxamidc tetrah droo-3 I -3-mrl ]
iide (3R)-N-[(IS)-I-(Aminocarbonyl)-2-methylpropyl]-3-
(dimethylamino)-2,3,4,9-tehxhydro-lli-caiba2olo-3- carboxamide (3S
-N-[(1S}1-(Aminocarbonyl -2metbylpropyl]-3-
(dimethAwmiuo}2,3,4,94cnbydro-lH-carbazole 3- cerboxamide 14 June 2006 2378
399398.5476 2376 3993985476  



flea ' 342342.4404 2386 3423424404 2380 356356:4672 238 356356.4672 Example
31: Synthesis takes, place on the 0..2 mmol scale by methods  A, F, G, I,
F, K and O. (3R}N-[(IS)1{AminocarboDYl}2mathy]propyl] 2,3,4,9- s 385
385A653  to abY&O-3-[[(wdhylamino)cubonyl]amino]-IH-carbazole 3-carboxamidc
(3S)t (I*1-(Awhmarbonyl)-2 metb*ropyl)-2,3>4,9- 22sb 385 386.4853  to
rahydro-3{[(metb)lamino)carbonYl]amino]-IH-catbazole 3-carboxamide
3R)-N-[(IS)-1-(Aminocarbonyl)-2merhylpropyl]-2,3,4,9-. 448 447,6381
tetrahydro-3-[[(phmylamino)cazbony]Uamko]-1H-Carbazole- 3-carboxamide
(3*N-[(lS)-{.ranocarbonY>).i,merh*ronvll-2.3.8:9- . =gym'o-3-tl(phMY nG
nyIlaino]-1H-carbazole- 3-carboxamide 447.5361
(3R)-N-I(1S)-I-(Aminoearbonyl)-2-methplpropyll %3,4,9- -S
tetrahydro-3-[[[(pheaYlmeth9l)amino]onAamino]-1H- carbazok 3-carboxamide
(3S)- (19)-1{Aminocarbonyl)-2-methy4ropy+2,3,4;9- . 241b 462 461.5629  eah
W  -3 d h l y -E P  ro eny aAethyOamino]carbomyilammo]-iH- carbazole
3-carboxamide 



(3R)-N-[(1S)-1{Aminowxbogl)-2-methy*,opyl] 2,3,4,9- Yd-3'l[(2-Phenyle&yla
of onyl]amino]-1H- carbazolo-3-carboxamide (3S7 N[(ISM'1
(Aminocarbonyl}2-meth*MPYO] 2,3,4,9- .478. 475.5697
tEtrahydro-3-[[[(2-ph~ylethyl~mitto]carbon l]aminoJ-IH y -
cafiazole-3-catboxemide (3R$41(1S}l-(Aminoearbonyl) 2-methylpmpy1]3- a 454
453.66x5  1[(cyclohexYIamino)mbonyllamiao] 2,3,4,9-te mWto-iH
carbazole-3-carboxamide  (3S)-W(1*1-(Amiaocazbonyl).ymdWpropyl]-3- 243b 454
453.6635  I[(*ol xYlami o)caxbonYlamino]-2,3,4, ahydro-IH _
car$azole-3-carboxamide (3P)-N-[(13).l-(Aminocarbomyi)-Z MD*IpmPYl]
2,3,4,9- 244 414 413.5169
tcuahydro-3-[[[(1-mealyiethyoamino]grbonyT7awino]-IH  earbazole
3-carboxamide (3*N-[(I*I-(Aminombo l)-Z- ylpmpyll-2,3,4,9- 244b 414
413.5169  tetwhydro-3$(I mefhylethyD=mo]carbonyl]ammo]IH carbazolo
3-carboxamide (3R)-N-[(1S)-1{Am6ocarbonyl}2-methYjproP3i]:2,3,4,9- 2453.
428 427.5457  tetrohydro-34[[(I methylpro ) nolmbonyilamino]
IH-carbazole-3-carboxamide
(3S)-N-[('*'-(Ar4bO=bonYl)-2-methylpr6pyl]-2,3,4,9- 245b 428 427.6457
tetrohydro-3-I[[(I-methylpropy!)amino]carbonyl]amino]-
IH-mbazole-3-carboxamide
(3R)-N-[(IS)-1{Aminocarbonyl}2-methylpropyl}2,30419- 246s- 476 476.5897
tetrahydro-3-[[[[(IR)-I-phprylethyl] lmbonyl]amiAol-
IH-ca1bazole-3-carboxamide (3" [(IS)-I-(Aminocarbonyl)-2_methylP;
oPA-1,3,4,9- 246 476 475.5697  d l
ro-3-([[[(1R}1-phenylethyl]amino]cmbonyi]amigo].  l am e-3-canxwm nde .
(3k)-N`[(IS)-1{Amin"xrbonyl)-z-methylproPY4-3-Qf(4 



chlorophenyl)ambo]carbonyllan~inoj 2,3,4>4 tebal-ydro ili= carbazole
3-carboxamide (3S)-N-f(IS~ 1'(AminoeazbpnYn'~ 3'IProPY)j 3 f[((4- 247b 482
481.9812  chlorophenyl)amino]carbonyIjamiao}2,349 hydro-ll carbazolo
3-cacboxamide (3R)-N-[(1S)-1-(AmiupCatbonyi}2..m Ilwpyy] 2,3;4,9- 476
475.6897  tetrahydm-X([[(18}l-pheny]ethynam6loarbo i]ai ;a .
111-carbazole-3-mrboxamide
(3S)-N-[(IS)3{Amkocarbonyi)..2methylpropyl]-2,3,49 240b 476 475.5897
teft*dro-3-[[[[(1*1-phmylethyl]amino]oarbonyllamino]-
1H-catbazole-3-earboxamide Example 32: Synthesis takes place oil the 0.2
mmol scale by methods 5 A, F, G, I, F, G, N and 0.
chlowphenyDaoetynamino]-1,2,3,` drab*( -9R-carbazole- 9-acetate Ethyl
(3R)-3-[[[(IS)-I-(eminocatboayl)-2- methylpmpyljamino]carbonyl]-34[(4 Ethyl
(35)-3-[[[(1*1-(aminocarbonyt):2.  methy ropy1Jawi bonyj-3"Q(`I
chloxophenyl)acetyl]aWko]-1,2,3,4-tetmhydro-9H-carb e.  9-acetate
(3R)-N-[(I*1{Aminocarbonyl)-2-meth9 Pyll3-[[(4-
chlorophenyl)acdyl]aminol-,3,4,9.hydro-9-(3-
phenyVropyl)'III'=carbazola3-=bom mide:
(3S)-N-[(IS)-I-(ArakocarbOBY04-methylpxopyl)3-[[(4-
ehiorophenynacet$)amino)-2,3,4,9 hydro-9.(3- phenylpropyIII-carbazole
3-carboxamide (3R)-3-ff(IS)-I"(AmkocaibMYo.2-. metlrylpropyllan
no)carbonyl]-3-[[(4- cMerophenyl)acdyl]aminnl-1,2,3,44etr-h
ctro-9H-carbazole- 9-acetic acid boa' 599'5997711 25ft599599.1711
21.1a539639m.89 3S)-3-[[[(1S}1-(Aminocarbonyl)-2- .
cbloiophenyl)acciAamino]-1,2,3,4-teirahydro-9H-grbazole  



9-acetic acid (3R)-N-[(1S)-1{Aminocarbo }Zmethylpropyi)-3-[[(`1
chlorophenyI)acetyljamino]-2,3,4,94&ahydro-9-(3-
methylbutyl}IH-earbamic-3-carboxamide  (3-N-[(1
S}1-(tlminocaeomyn-2-methylProPy -3-I[(`1- chiorophenynacetyl]amino)-2,3;
4,9-tetrahydro-9-(3-.  methylbutyl}1H- carbazole-3-carboxamide
(3R)-N4(IS)-1{Aminocarbonyl}2-mt&ylpropyi]-3-[[(  cltloroPhen1'p ) of-23.4,
9dro-9{4- PYn&YlmethYl)-1H-carbazolo 3-earboxamide (3S)-N [(l
S}1-(Amigocarbonyl}2-methylpropylj-3-[[(  cldorophenynaoetyllamino]
2,3,4,94etrahydro-9-( - 1 PYrl lmeoy1)-lH-c4rbazole-3-mrboxamide
(3R)-N-[(1 S)-I{Aminocarborryl}2-methylpropyll 3-[C(4- th
ompheny))acetynamino]2,3,4,9- ahydro-9-(3- Pyndinylmethyl)
1H-carbazolc-3-carboxamide (3S}x
[(lS}1.{aminooarbonyl}2-indhylprcWl]-3-[[(a-
chioropheuyl)acetyl)amino}2,3,4,9-tgrahydro-9{3- PyridinYlmethy1H-carbazolc
3-carboxamide  (3R)-N-[(IS)-1{Aminocarlmnyl}2-meMylpmpyn-3-[[(4-
chlorophenyl)acetyl)aminoA3,4,9-tetmhydii -9{2-
n3phdWonylmethyl}1H-mbmle-3-cedwxnude  (3S)-N
[(15)-I{Amiaocarbonyl}2-mdhy*opyl) 3-[[(44  .chlo
pphenynacetyl]amino]-%3,4,9-tow&ydro-9{2- .  maphdWony]methyl)-IH-carbazolc
3-carboxamide  (3R}N-[(1 S)-1{Aminocarbonyl}2-methylPmpyll-3-[[(4
oroPhMynacaYUa o) 2,3,4,9-tetrahydro-9-(2-
methylproPYl)-1H-carbazole-3-carboxamide  (3S)-N- [(1S}1{Aminocar
"Q-2-methylpropyll_3-[[(4- eliloropheny0acetyl)aminoW,4,9_teb,ahydro-9-(2-
u l cmylprupyl)-1H-carbazoler3-cmtom3zi ide (3P)N-[(l
S)-I{Aminoaarbonyl}2-wethylpmPlllj-3{[(4
chlor0Pb~nYl)acetyljamino]-2,3,4,9-tetrahydro-9.(2-
Phenyle`tliyl}IH-caibazole 3-carboxamide methylpropyl)amino]carbony43-[[(4 



2522 551$51.1271 252 551 -551.1271  2 53a 672572.1066  263b, 6725721056
2642 672$721o56 2546 572572.1056  2552 621621.1773  2356 621621.1778  266a
637537.1003  2666 537537.1oo3
(3S}N-[(IS)-I-(AmbmocarbonyD-2-methylpropA-3-[[(4- .
chlorophenyl)acetyl]am;no)-2,3,4,9-tetrehydro.9-(2
pbenylethyI)-IH-carbazo1e-3-catboxamiide
(3R)-N-KIS)-1-(Aminocarbonyi)-2-methylpropyl]-3$J(4-. .
eWorophenyl)acetAammo]-9-etfiyl 2,3,4,9-telrahydro-IH
carbazole-3-carboxamide (3S)-N [(IS}I{Mninocarbonyl}2-methyiympyf _3-[[j4-
chloropheayl)aeetyl]aminol-9-ethyl 2,3,4,9-tetrahydro-l 9-
carbazole-3-carboxamide (3R}N-[(1S)-1-(Am noearbonyl -2-methylyaopYf-3f(('
a  c IoroPhenyl)acetylJamiSSJ-9-(cyclohexylmethpl}2,3,4,9
tetrahydro-IH-earbazole3-emboxamidc (3S)-
F[(1S}1-(Aminocarbonyl}2methylpropp1J-3 _4.-
chlorOphenyl)acetyl]amino]-9-(cydohexylmethyl)-%3,4,9-
tetrahydrb-lf=earbazole3-catboxamide (31t) N-[(IS) 1{Aminocarbooy1)-2
methylpropvf-3-[[(4 %3,4,v-tet[ahydm.ln`-cazbazole 3-carboxamide (3S)-N-[(!
S)-1-(Aminocarbonyl)-2-mebylpropyp3-f f(4-
cblorophenyl)aeetylJaminoJ-9-[(2"6-digrtoropbe nyl)mathpl]-
2,3,4,9=tetrahydrb-IH-carbazole 3-carboxamide Example 33:. Synthesis takes
place on the 0.2 mmol scale by. methods  



A, F, G, I, F, H, N and 0. (3R)-3-(Aeetylamino)-N-[(1S)-]-(aminocarbonyo-2.
.  methylprofyl]2,3,4,9-tsahydro 9-(3 phenylpropyl}iH-.
(3R)-3-(Aeetylamino)-N-[(1S)-I-(Mlr ocarbonyl)-2 441 440.5544
carbazole-3-carboxamide  (3S) 3-(Acetylamino)-N [(1S)-14aminocarbonyo-2-
methylpropyi]-2,3,4,94amhydro-9-(3-phenylpropyl)-ig-
carbazole-3-carboxatnide mthylpropyl]-2,3,4,9#drahydro-943-methylbutyl}1H-
carbazole-3-carboxamide
chlorophenyl)<ioetyq=inoJ-9-[(2,6-difiuomphenyl)methy!]
(3S)-3{Acetylamino}N-[(1S)-I-( minocubonyl)-2= methylpropyl]2,3,4,9-teh
&-o-9-(2-naphthalenylmetiiyn- IH-carbazole 3-cuboxamide Q
3-(Aoetylamino)-N-[(I*I-(aminocarbonyl}2- methylpropyl]-%3,4,94:ecr
hydro-9.(2-naphthalenyIme hyl)- IH-catbazole3-carboxannide 3
(Acetylamino)-N [(1S)-t{aminocarbonyl}.2-
metLytpropylj-2,3,4,9-4&ahydro-9{1.naphtbalenylmethyl)-
1H-carbazole-3-caxboxnmide methylp upyl]-2;
3,4,9-tetcahydro-9-(3-methymntyl)-jH- catbazole 3-carboxamide
(3R)-3-(Acetybmino -N-[(1S}1-(aminocarbonyl).2 1 p4 9-( ~ybneinocaz 3,4,99
to  tetzahydro-lH- carbazole-3-carboxamide (3R)-3-(Ace[ylamino)-N [(1S
.1-(amiaocarbonyl).2-
methylpropyl]-2,3,4,9-tetrahydro-9{2-nueth)lprop}3)-1H- carbazole
3-carboxamide (3S)-3-(Acetylamino)-N-[(1S)-I4minorubonyl).2- mcthylpmpyl]
2,3,4,9-sMahydro-9-(2 methylpropyl)-IH  carbazole-3-carboxamide
261a511510.6348 2836511510.6346- 284511E10.6346 265467486.5222
268a427426,6576 288b427426.5576 



Example 34: Synthesis takes place on the 0.2 mmol scale by methods  D, F,
G, I, F, 0 and subsequent coupling in accordance  with Example 6.
(hydroxymexhyl)-2-meahylpnopy1]amino]cazbonyq 2,3,4,9-
tetmhydro-IH-carhazol-3-y1]amino]carbonyl].2- methylbutyl]carbamate
texrahydro-IH-carbazol-3-ylJamtno]carbonyl]-2- methylbutyl]carbamate
Phenylmetbyl [(1 S,2S)-I.[[j(3S).3-[[[(1 S)-1 Phenylmethyl
[(1S,2S)-1-[[[(3R}3-[[[(iS)1-
(hydmxymedWi)-2-metbylpropyl]amino]carbonyrj-2,3,4,9 10 Example 35: Ethyl
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H- carbazole-3-carboxylate 268 10
mmol (1.6 ml) of ethyl 4-oxocyclohexanecarboxylate,  15 25 mmol. (1.4 ml)
of glycol and 10 pmol 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  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-8- carboxylate 269. 10 85 l of diisopropylamine
in 500 l of dry THE 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 l of dry THE
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 l)
of. 1-bromo-3-phenylpropane in  300 l of dry THE are added, and the mixture
is stirred  for 30 mina It is allowed to reach RT and then stirred 20 for l
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)-1,4-
dioxaspiro[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)cyclo- 35
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)-1H
carbazole-3-carboxylate 268. ES-MS: 362 (M+W) 80 mg of ethyl
6,8-dichloro-2,3,4,9=tetrahydro-3-(3-
phenylpropyl)-1H-carbazole-3-carboxylate 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-3-.  15 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 Na2SO4 and
evaporation affords 1.02 g (85%) of white solid 8-(3-
phenylpropyl)-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. . 301 ES-MS:
334.(M+H') 39 mg of 6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenyl-
propyl).-1H-carbazole-3-carboxylic acid 275 are prepared 35 analogously
using 2,4-dichlorophenylhydrazine. ES-MS: 478 .(M+H`) Example 37: - 90
carboxamide276 methylpropyl:]=3-(3-phenylpropyl)-1H-carbazole-3
2,3,4,9-Tetrahydro-N-[(1S)-1-(hydroxymethyl)-2 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)-2-
methylpropyl]-8-(3-phenylpropyl)-1,4-dioxaspiro[4,5]- decane-8-carboxamide
277 are obtained. 10 15 Then 0.3 mmol (117 mg) of 277 are first deprotected
with HC1 and subsequently reacted with phenyihydrazine  for the
indolization as described for 270 and 271.  Yield after evaporation and
preparative HPLC: 15 mg of  276. ES-MS: 418 (M+H') 25 mg of
6,8-dichloro-2,3,4,9-tetrahydro-N-[(1S)-1- 20
(hydroxymethyl)-2-methylpropyl]-3-(3-phenylpropyl)-1H
carbazole-3-carboxamide 278 are. prepared analogously  using
2,4-dichlorophenylhydrazine. ES-MS: 486 (M+H') 25
methyl)-1H-carbazole-3-methanamine 279 Example 38:
2,3,4,9-Tetrahydro-3-(3-phenylpropyl)-N-(2=pyridiriyl 30 54 ml of a 1 M
solution of LiA1H4 in dry THE are  cautiously added to a solution of 18
mmol (6 g) of 270  in 250 ml of dry THE under argon at room temperature.  



After heating to reflux foi 3 h, cautious hydrolysis is  carried out with
300 ml of saturatedNH4C1 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 Na2SO4.and evaporation of the solvent afford  3.4 g of
8-(3-phenylpropyl)-1,4-dioxaspiro[4,5]decane-. 8-methanol 280. 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  cautiously 17.6 mmol (2.8 9) :Of S03-pyridine complex are  added,.:.
and the mixture is stirred for one hour.  Subsequently. 200 ml of saturated
NH4C1 solution are  added and extraction is carried out with 150 ml of
ether. Drying of the ether phase .with Na2SO4. and 10 evaporation of the
solvent afford 1.9 g of 8-(3-
phenylpropyl)-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 (103 mg) of 281 and 0.359 mmol (37 ml) of
2-pyridinemethanamine in 2.5 ml of 1,2- dichloroethane. The mixture is
stirred under N2 at room  temperature for 3 h. Saturated NaHCO3 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[4,5ldec-8- yl]-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 (MH'.) 54 mg of 6,8-dichloro-2,3,.4,9-tetrahydro-3=(3-phenyl
30.' propyl)-N-(2-pyridinylmethyl).-1H-carbazole-3- methanamine 283 are
prepared analogously using-. 2,4 dichlorophenylhydrazine.
(2S)-3-Methyl-2-[[[2,3,4,9-tetrahydro-3-(3-phenyl-
propyl)-1H-carbazol-3-yl]methyl]amino]-1-butan6l 284 



Example 39: 92  14 June 2006 : -? 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
p11 6 for 2 h. Saturated NaHCO3 solution is added, and  the mixture is
extracted with ether. Drying of .the  organic phase with Na2SO4 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-yl]methyl]amino]-3- methyl-l-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 N2 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. 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') 5 Example41:  Ethyl
3-[2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H- carbazol-3-yl]-2-propenoate
289 10 0.347 mmol of 281 in 0.5 ml of THE are.added.dropwise  to a solution
of 0.378 mmol of ethyl  (triphenylphosphoranylidene)acetate in 1 ml of
absolute  THE 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.
Na2SO4 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]dec- 20 8-yl]-2-propenoate 290.
Deprotection and indolization are then carried out as  described for 270
and 271. Yield after evaporation and preparative HPLC: 9 mg of  25 white
solid 289. ES-MS: 388 (M+H') In addition, the compounds of the invention
Nos.. 293 to  300, 302 and 304 to 306, which are covered by the 30' 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  14 June 2006 Compound
nameNumberMfndac Phenylmethyl [(1S,2S)-1-[[[(3R)=3-293612611.6861
[[[(1S)-1- (aminocarbonyl)-2:- methylpropyl]amino] carbonyl]-6,8-
difluoro-2,3,4,9-tetrahydro-lH- carbazol-3-yl]amino]carbonyl]-2-
methylbutyl]carbamate Phenylmethyl [(1S,2S)-1-[[[(3R)-3-294620619.7585
[[[(1S,2S)-1-(aminocarbonyl)-2-- 



methylbutyl]amino]carbonyl]-8- methoxy-2,3,4,9-tetrahydro-lH-
carbazol-3-yl]amino]carbonyl].-2- methylbutyl]carbamate Phenylmethyl
[(1S,2S)-1-[[[(3R)-3-295659658.6229 [[[(1S,2S)-1-(aminocarbonyl)-2-
methylbutyl]amino]carbonyl]-6,8- dichloro-2,3,4,9-tetrahydro-lH-
carbazol-3-yl]amino]carbonyl]-2- methylbutyl]carbamate Phenylmethyl
[(1S,2S)-1-[[[(3R)-3-296-659.658.6229 [[[(1S)-1- (aminocarbonyl)-3-
methylbutyl]amino]carbonyl]-6,8- dichloro-2,3,4,9-tetrahydro-lH-
carbazol-3-yl]amino]carbonyl]-2- methylbutyl]carbamate Phenylmethyl
[(1S,2S)-i-[[[(3R)-3-297699698.6875 [[[(1S)-1-(aminocarbonyl)-2-.
cyclohexylethyl]amino]carbonyl]- 6,8-dichloro-2,3,4,9-tetrahydro-
1H-carbazol-3-yl]amino]carbonyl]- 2-methylbutyl]carbamate Phenylmethyl
[(1S,2S)-1-[[[(3R)-3-.298659658.6229 .[[[(1S)-1- (aminocarbonyl)-2,2-
dimethylpropyl]amino]carbonyl]- 6,8-dichloro-2,3,4,9-tetrahydro-
IH-carbazol-3-yl]amino]carbonyl]- 2-methylbutyl]carbamate Phenylmethyl
[(1S,2S)-1-[[[(3R)-3-299707706.6669 [[{CIS) -1-(aminocarbonyl)-3-
phenylpropyl]amino]carbonyl]-6,8- dichloro-2,3,4,9-tetrahydro-lH-
carbazol-3-yl]amino]carbonyl]-2- methylbutyl]carbamate Phenylmethyl
[(1S,2S)-1-[[[(3R)-3-300685684.6607 [[[(1S)-1-(aminocarbonyl)-2-
methylbutyl] amino] carbonyl]-6,8- dichlorb-2,3,4,9-tetrahydro-1H- 



carbazol-3-yl]amino]carbonyl]-2- cyclohexylmethyl]carbamate Phenylmethyl
((1S,2S)-1-[[[(3R)-3-301660659.607 [[[(1S,2S)-1-(carboxy)-2-
methylbutyl]amino]carbonyl7-6,8- dichloro-2,3,4,9-tetrahydro-iH-
carbazol-3-yl]amino]carbonyl]-2- methylbutyl]carbamate - Phenylmethyl
[(1S)-1-[[[(3R)-3-302709708.6391 [[((15,25)-1-(aminocarbonyl)-2-
methylbutyl]amino]carbonyl]-6,8- dichloro-2,3,4,9-tetrahydro-1H--'
carbazol-3-yl]amino]carbonyl]-2- (4-hydroxyphenyl)ethyl]carbamate
Phenylmethyl [(1S)-1-[[[(3R)-3-303723722.6659
[[[(is,25)-1-(aminocarbonyl)-2- methylbutyl]amino]carbonyl]-6,8-
dichloro-2,3,4,9-tetrahydro-1H- carbazol-3-yl]amino]carbonyl]-3-
(4-hydroxyphenyl)propyl]carbamate Phenylmethyl
[(1S)-i-[[[(3R)-3-304707706.6669 [[[(15,25)-1-(aminocarbonyl)-2-
methylbutyl] amino] carbonyl]-6,8-- dichloro-2,3,4,9-tetrahydro-iH-
carbazol-3-yl]amino]carbonyl]-3- phenylpropyl]carbamate Phenylmethyl
[(iS)-1-([((3R)-3-305659658.6229 ((((1S,2S)-1-(aminocarbonyl)-2-
methylbutyl]amino]carbonyl]-6,8- dichloro-2,3,4,9-tetrahydro-iH-
carbazol-3-yl]amino]carbonyl]-3- methylbutyl]carbamate Phenylmethyl
[(1S)-1-[[[(3R)-3-306659658.6229 [[[(1S)-1-(aminocarbonyl)-3-
methylbutyl]amino]carbonyl]-6,8- dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]amino]carbonyl]-3- methylbutyl]carbamate 



III Demonstration of the GnRH-antagonistic effect of  compounds (I) of the
invention 5 Materials: Busereli-n is purchased from Welding
(Frankfurt/Main,  Germany); The compound is labeled with 125, by using the
chloramine T method and Na125I (4000 Ci/mmol;. Amersham- Buchler,
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 m) 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  All. other
chemicals are purchased .from commercial  source in the highest available
purity.  .Cell culture:.. Alpha T3-1 cells (Bilezikjian et al., Mol.
Endocrinol 5  (1991), 347-355) are cultivated in DMEM medium (Gibco- BRL,
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/l  sucrose/0.01 mol/l 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 SS34 rotor for-30 min. The  pellet (cell
membranes) is suspended. in 5 ml of assay 30 buffer (0.25 mol/l sucrose,
0.01 mol/l triethanolamine,  pH 7.5, 1 mg/ml ovalbumin) in a Potter, and
stored in  200 l aliquots at -20C.. Protein is determined by the.  method
of Bradford (Anal. Biochem. 72 (.1976), 248-254). or 40 g. of protein for
CH03 cells)., 20,pl of "5I membrane suspension (10 g. of protein
for.aT3-l-cells Binding studies for competition plots are. carried out  as
triplicates. A test sample contains 60 pl of cell 35 Receptor assay: 97
labeled Buserelin (100 000 ipm per sample for  competition plots and
between 1500. and .200 000 ipm for  saturation experiments) and 20 l of
test buffer or  test compound solution. The test compounds are 5 dissolved
in distilled water or 50% ethanol. Serial  dilutions (5 x 10-6 mol/l to 5
x.10-12 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 lOx 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 IC50 values obtained for the preferred compounds, as
defined above, are indicated in the table which  follows. Compound
NameExamplehGnRH2* release No.receptorhuman IC5o IC5o [M] '[M]
N-[[(3R)-2,3,4,9-Tetrahydro-3-180.00000090.000005
[(1-oxo-2,3-diphenylpropyl)- 



amino]-1H-carbazol-3-yl]-. carbonyl]-L-valyl-L-. aspartamide
(3S).-N-[(1S)-I-(Amino-164b .0.0000060.0000065 carbonyl)-2-methylpropyl]-
2,3,4,9-tetrahydro-3-[(1H- indol-3-ylacetyl)amino]-1H-
carbazole-3-carboxamide (3S)-N-[(1S)-1-(Amino-161b' 0.00000370.0000036
carbonyl)-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-l-oxo-2- [(1-oxo-3-phenylpropyl)amino]- pentyl]
amino]-1H-carbazol-3- yl]carbonyl]-L-valyl-L- aspartamide - Phenylmethyl
[(1S,28)-1-640.0000017. 0.0000015 [[[(3R)-3-[[[(1S,2S)-1-(amino-
carbonyl)-2-methylbutyl]- amino]carbonyl]-2,3,4,9---
tetrahydro-1H-carbazol-3-. yl]amino]carbonyl]-2-methyl- butyl]carbamate
Phenylmethyl_[(1S,2S)-1-450.00000030.0.00001 [[[(3R)-3-[[[(1S)-1-[[[4-
(aminocarbonyl)phenyl]amino]- carbonyl]-2-methylpropyl]-
amino]carbonyl]-2,3,4,9- tetrahydro-1H-carbazol-3- yl]amino]carbonyl]-2-
methylbutyl]carbamate- Phenylmethyl [(1S,2S)-2-222a0.00000250.000003
methyl-l-[[[(3R)-2,3,4,9- tetrahydro-3-[[[(1S)-2-methyl- 



1-[(methylamino)carbonyl]- propyl]amino]carbonyl]-IH-
carbazol-3-yl]amino]carbonyl]- butyl]carbamate Phenylmethyl
[(15,25)-1-580.00000030.00000037 [[[(3R)-3-[[[(1S)-1-(amino-
carbonyl)-2-methylpropyl]- amino]carbonyl]-2,3,4,9-
tetrahydro-1H-carbazol-3- yl]amino]carbonyl]-2-. methylbutyl]carbamate
Phenylmethyl [(1S,2S)-1-181a0.00000070.000003 [[[(3R)-3-[[(2S)-2-(amino-
carbonyl)-1-pyrrolidinyl]- carbonyl]-2,3,4,9-tetrahydro-
1H-carbazol-3-yl]amino]- carbonyl]-2-methylbutyl]-. carbamate Phenylmethyl
[(1S,2S)-1-190a0.0000020.0000005 [[[(3R)-3-[[(2S)-2-(amino-
carbonyl)octahydro-lH-indol-l- yl]carbonyl]-2,3,4,9-
tetrahydro-iH-carbazol-3- yl]amino]carbonyl]-2- methylbutyl]carbamate
2,3,4,9-Tetrahydro-3-(3-2790.0000020.000003 phenylpropyl)-N-(2-pyridinyl-
methyl)-1H-carbazole-3- methanamine
(2S)-3-Methyl-2-[[[2,3,4,9-.284.0.0000070.000007
tetrahydro-3-(3-phenylpropyl- 1H-carbazol-3-yl]methyl]- amino]-1-butanol
N-[(1S)-1-(Aminocarbonyl)-2-175 :0.0000080.0000018 methylpropyl]-2,3,4,9--
tetrahydro-3-[[(4-methoxy- phenyl)acetyl]amino-lH- carbazole-3-carboxamide 



(3R)-N-[(lS)-1-(Amino-. 960:0000040.000003 carbonyl.)-2-methylpropyl]-3-
[[(3-bromophenyl)acetyl]- amino]-2,3,4,9-tetrahydro-lH-
carbazole-3-carboxamide (3R)-N-[(1S)-1-(Amino-910.00000240.000002
carbonyl)-2-methylpropyl]-3- [[(4-fluorophenyl)acetyl]-.
amino]-2,3,4,9-tetrahydro-lH- carbazole-3-carboxamide
(3R)-N-[(1S)-1-(Amino-167a0.0000010.0000026 carbonyl)-2-methylpropyl]-3-
[[(4-chlorophenyl)acetyl]- amino]-2,3,4,9-tetrahydro-lH-
carbazole-3-carboxamide (3R)-N-[(1S)-1-(Amino-234a0.0000090.000001
carbonyl)-2-methylpropyl]- 2,3,4,9-tetrahydro-3-[(6- phenylhexyl)amino]-1H-
carbazole-3-carboxamide Phenylmethyl [(1S,2S)-1-150a0.00000011.0.00000028
[[[(3R)-3-['[[(1S)-1-(amino- carbonyl)-2-methylpropyl]-
amino]carbonyl]-2,3,4,9- tetrahydro-8-methyl-lH-
carbazol-3-yl]amino]carbonyl]- 2-methylbutyl]carbamate Phenylmethyl
[(1S,2S)-1-148a0.000000080.00000014 [[[(3R)-3-[[[(1S)-1-(amino-
carbonyl)-2-methylpropyl]- - amino]carbonyl]-6-chloro-
2,3,4,9-tetrahydro-lH-. carbazol-3-yl]amino]carbonyl]-
2-methylbutyl]carbamate Phenylmethyl-[(1S,28)-1-147a0.0000000760.00000025
[[[(3R)-3-[[[(1S)-1-(amino-- carbonyl)-2-methylpropyl]-
amino]carbonyl]-2,3,4,9- 



tetrahydro-8-methoxy-lH- carbazol-3-yl]amino]carbonyl]--
2-methylbutyllcarbamate I - 100  Phenylmethyl
H1S,2S)-I-184a0.0000000150'.000000045 [,(3R) -3- (IS) -I- (amino-
carbonyl)-2-methylpropyll- amino]carbonyl]-6,8-dichloro-
2,3,4,9-tetrahydro-IH~ carbazol-3-yl] amino] carbonyl] -
2-methylbutyllcarbamate Phenylmethyl [(IS,2S)-l-267a0.00000040.0000005 (3R)
-3- (IS) -I- (hydroxy- methyl) -2-methylpropyl ] amino] - carbonyl]
-2,3,4,9-tetrahydro- 1H-carbazol-3-yl]amino]- carbonyll-2-methylbutyll-
carbamate (2S) -I- (3R) -3- [ f (4-Chloro-189a0.00000070.0000005
phenyl)acetyljamino]-2,3,4,9- tetrahydro-8-methoxy-IH-
carbazol-3-yl]carbonyl]-2- pyrrolidine carboxamide
6,8-Dichloro-2,3,4,9-tetra-2830.0000010.000003 hydro-3- (3-phenylpropyl)
-N- (2-- pyridinylmethyl)-IH-carbazole- 3-methanamine The compounds of
numbers 293 to 306 are tested by the  methods indicated.below: Receptor
binding assay Materials:  125 I-Triptorelin (125,_ (D)-Trp6-GnRH] is
purchased from  Biotrend (Cologne, Germany). The specific activity is 10 in
each case.2.13 Ci/mmol. All other chemicals are  purchased from commercial
sources in the highest purity  available. Cell culture:. 15 Transfected
LTk' cells (ATCC No. C . CL-1.3) are  



cultivated in DMEN 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 Lif - e 20
Technologies, Germany) on plastic tissue culture plates (Nunc, Germany, 245
x 245 x 20 mm). - 101  14 June 2006 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 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/l Bacitracin (add  fresh, stock
100x); 0.1 g/l SBTI (add fresh, stock 10 1000.x). 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 l  of the substance dilution are mixed
with 25 l of  tracer solution ('25I-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 l.
200 l of silicone/liquid paraffin mixture (84%:16%)  are introduced into,
650 l. conical tubes (Roth,  25 Germany). 50 l of the cell suspension are
pipetted thereon,-followed by :50 l 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 (Roth, 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 pm) by, means of GraphPad Prism (GraphPad Software., Inc., USA).
Functional reporter gene assay Materials:.  All 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
3.5 determined by Trypan blue staining in a Neubauer counting chamber. The:
cell. suspension is adjusted to a.  concentration of 1x104 cells/100 l with
assay medium.  The cells are set out on white 96-well. microtiter 103  for
18 h. plates (Costar, Germany) and incubated in an, incubator 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 l of the test
substance are added to 100 pl of cells and incubated at  37C, 5% CO2 for 60
min. Triptorelin (D-Trp6-GnRH)/Rolipram solution (6 nM/6 M)  10 is then
added, followed by incubation again at 37C, 5%  CO2 for 6 h. Incubation is
followed by addition of 50 gil 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. The EC50 values obtained for compounds 293
to 306 are  indicated in the table below. 25. Compound
NameExampleFunctionalHuman binding No.human EC50triptorelin [M]EC50 [M]
Phenylmethyl [(15,28)-1-2930.000000762'0.000000332 [[[(3R)-3-[[[(1S)-1-...
(aminocarbonyl)-2-methyl- propyl]amino]carbonyl]- 



6,8-difluoro-2;3,4,9-. tetrahydro-1H-carbazol-3- yl]amino]carbonyl]-2-
methylbutyl]carbamate Phenylmethyl [(15,25)-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 Phenylmethyl [(1S,2S)-1-2950.0000000070.000000018
[[[(3R)-3-[[[(iS,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]carbamate Phenylmethyl
[(1S,2S)-1-2960.0000000140.000000022 LL[(3R)-3-[[[(1S)-1--
(aminocarbonyl)-3-methyl- butyl]amino]carbonyl]-6,8-
dichloro-2,3,4,9-tetra--- hydro-1H-carbazol-3- yl]amino]carbonyl]-2-
methylbutyl]carbamate Phenylmethyl [(1S,2S)-1-2970.0000002840.000000482
(aminocarbonyl)-2-cyclo- hexylethyl]amino]carbonyl] -6,8-dichloro-2,3,4,9--
tetrahydro-1H-carbazol-3- yl]amino]carbonyl]-2- methylbutyl]carbamate
Phenylmethyl [(1S,2S)-1-2980.000000288 [[[(3R)-3-[[[(1S)-1- 



(aminocarbonyl)-2,2- dimethylpropyl]amino]- carbonyl]-6,8-dichloro-
2,3,4,9-tetrahydro-lH- carbazol-3-yl]amino]- carbonyl]-2-methylbutyl]-
carbamate Phenylmethyl [(1S,2S)-1-2990.0000014970.000001307
[[[(3R)-3-[[[(1S)-1- (aminocarbonyl)-3-phenyl- propyl]amino]carbonyl]-
6,8-dichloro-2,3,4,9- tetrahydro-1H-carbazol-3-- yl]amino]carbonyl]-2-
methylbutyl]carbamate Phenylmethyl [(1S,2S)-1-3000.000000017.0.000000023
[[[(3R)-3-[[[(1S)-1_ (aminocarbonyl)-2-methyl- butyl]amino]carbonyl]-6,8-
dichloro-2,3,4,9-tetra- hydro-1H-carbazol-3-yl]- amirio]carbonyl]-2-cyclo-
hexylmethyl]carbamate Phenylmethyl [(1S,28)-1-3010.0000001760.000000538
[[[(3R)-3-[[[(1S,2S)-1- (carboxy)-2-methylbutyl]- amino]carbonyl]-6,8-
dichloro-2,3,4,9-tetra- hydro-1H-carbazol-3- - yl]amino]carbonyl]-2-
methylbutyl]carbamate Phenylmethyl [(13)-1-3020.0000003240.000000475
[[[(3R)-3-[[[(1S,2S)-l- (aminocarbonyl)-2-methyl-
butyl]amino]carbonyl]-6,8- dichloro-2,3,4,9-tetra- hydro-1H-carbazol-3-yl]-
amino]carbonyl]-2-(4- 



hydroxyphenyl)ethyl]- carbamate Phenylmethyl [(1S)-i-3030.000000 221
[[[(3R)-3-[ [[(1S,25)-1- (aminocarbonyl)-2-methyl-
butyl]amino]carbonyl]-6,8- dichloro-2,3,4,9-tetra- hydro-1H-carbazol-3-yl]-
amino]carbonyl]-3-(4- hydroxyphenyl)propyl]- carbamate-- Phenylmethyl
[(13)-1-SO40.0000000180.000000038 [[[(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]-3-phenyl- propyl]carbamate Phenylmethyl [(1S)-i-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]carbonylj-3-methyl- butyl].carbamate Phenylmethyl
[(1S)-1-3060.000000077 [[[(3R)-3-[[[(is)-1- (aminocarbonyl)-3-methyl-
butyl]amino]carbonyl]-6,8- dichloro-2,3,4,9-tetra- hydro-1H-carbazol-3-yl]-
amino]carbonyl]-3-methyl- butyl]carbamate 14 June 2006 WO 03/051837 106 -
PCT/EP02/14344 CLAIMS 



1. A compound of the general formula (I) R7 in which the radical R1 is a
hydrogen atom, a C2-C6 alkenyl  10 or a C1-C6 alkyl radical and may
optionally be substituted by an aryl, hetaryl radical or the  group -COOR",
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 -NO2,_ -CH3, -CF3,  -OCH3, -OCF3 and halogen atoms, and
the radical R" 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
-CONH2, -COCH3, -COOCH3, -SO2CH3 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, -CONH2, -CF3, -OCF3, NO2, -CN, a C1-C6
alkyl, a C1-C6 alkenyl, a Cl-C6 alkoxy, a C1-C12 radical; the radicalR6
aralkyl, an aryl or hetaryl is the group -CONR8R9, -COORS, 5 -CH2NR8R9,
-CH2R8, -CH2OR8 or a C1-C12 alkenyl radical  which is 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  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 NH-C(=NH)-NH2 and halogen atoms, 15 where. the radical R10
is a hydrogen atom, a C1-C12  



alkyl, a C1-C12 aralkyl, an aryl or hetaryl radical  and is optionally
substituted by the group  -CON (RII) 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
R7 is a hydrogen atom, a C1-C12 alkyl, a  25 C1-C12 alkenyl, a C1-C12
aralkyl, an aryl or hetaryl radical, the group -NR12R13, -NHCOR14,
-NHCONHRI9,  -NHCOOR14 or -NHSO2R14 and may optionally be  substituted by
one or more substtuents selected  from the group consisting of -OH, -NH2,
-CONH2,  30 -COOH and halogen atoms, 35 another from the group consisting
of -NO2, 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  radicals which
in turn may be substituted byup to  three substituents selected
independently of one -CF31 -OCH3, -OCF3 and halogen atoms, - 108  4 June
2006 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 -NO2, -CH3, -OR11,  -CF3, -OCF31 -OH, -N(R11)2, -OCOR",
-COON, -CONH2,  -NHCONHR", -NHCOOR11 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 -COON, -CONH2, -CF3, -OCF31  -NO2,
-CN, a C,-C6 alkyl, C,-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-tetrahydrocarbazole- 3-carboxylic acid,
3-amino-6-methoxy-1,2,3,4- tetrahydrocarbazole-3-carboxylic acid, 3-amino-6
20 benzyloxy-1,2,3,4-tetrahydrocarbazole-3-carboxylic  acid,
3-acetamido-1,2,3,4-tetrahydrocarbazole-3- carboxylic acid, methyl
3-acetamido-1,2,3,4- tetrahydrocarbazole-3-carboxylate, (-)-menthyl 3-
acetamido-1,2,3,4-tetrahydrocarbazole-3-carbox 25 ylate or
3-tert-butoxycarbonylamino-1,2,3,4-tetra- hydrocarbazole-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, -Cl or -OCH3. 5 6. The compound as claimed in claim 5, where
the  compound is selected from the group consisting of  phenylmethyl
[(1S,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]amino]carbonyl]-6-
chloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamate, and 15 phenylmethyl
[(lS,2S)-l-[[[(3R)-3-[[[(1S)-l-
(aminocarbonyl)-2-methylpropyl]amino]carbonyl]-
2,3,4,9-tetrahydro-8-methoxy-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutylJcarbamate. 



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 R7.  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-4- pyridyl radical, a carboxyl radical, an ethyl
propenoate residue, a carbonylvalylamide residue, 35 . a
carbonylthreonylamide residue, a cyclic  carboxamide residue, a.
4-carboxamidophenyl- carboxamide 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)-i-[[[(3R)-3-[[[(iS)-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-[[[(1S,2S)-1-
(aminocarbonyl)-2-methylbutyl]_amino]carbonyl] 10
2,3,4,9-tetrahydro-iH-carbazol-3-yl]amino]-
carbonyl]-2-methylbutyl]carbamate,  phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1-[[[4- (aminocarbonyl) phenyl] amino]
carbonyl]-2- methylpropyl]amino]carbonyl]-2,3,4,9-tetrahydro 15
1H-carbazol-3-yl]amino] carbonyl]-2- methylbutyl]carbamate,  phenylmethyl
[(1S,23)-2-methyl-l-[[[(3R)-2,3,4,9-
tetrahydro-3-[[[(is)-2-methyl-l-[(methylamino)- carbonyl]propyl] amino]
carbonyl]-1H-carbazol-3 



20 yl]amino]carbonyl]butyl]carbamate,
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-O-(4-
pyridinylmethyl)-1H-carbazole-3-methanol,
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H- carbazole-3-carboxylic acid, 25
ethyl 3-[2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H
carbazol-3-yl]-2-propenoate,  phenylmethyl [(iS,2S)-l-[[[(3R)-3-[[[(1S)-1
is (aminocarbonyl)-2-methylpropyl]amino]carbonyl]-
2,3,4,9-tetrahydro-iH-carbazol-3-yl]amino] 30
carbonyl]-2-methylbutyl].carbamate, phenylmethyl.
[(lS,2S)-1-[[[(3R)-3-[[[(1S,2R)-1-
(aminocarbonyl)-2-hydroxypropyl]amino]carbonyl]-
2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]-
carbonyl]-2-methylbutyl]carbamate, 35 phenylmethyl [(1S
2S)-1-[[[(3R)-3-[[(2S)-2 , (aminocarbonyl)-1-pyrrolidinyl]carbonyl]-2,3,4,9
tetrahydro-1H-carbazol-3-yl]amino] carbonyl]-2- methylbutyl]carbamate, -
111  phenylmethyl [(1S,2S)-1-[[[(3R)-3-[[(2S)-2
(aminocarbonyl)octahydro-lH-indol-1-yl]carbonyl]-
2,3,4,9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamate), 5 phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[4- (aminocarbonyl)phenyl]amino]carbonyl]-2,3,4,9-
tetrahydro-lH-carbazol-3-yl]amino] carbonyl]-2- methylbutyl]carbamate,
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-N-(2 10
pyridinylmethyl)-1H-carbazole-3-methanamine,  phenylmethyl
[(1S,2S)-1-[[[(3S)-3-[[[(18)-1-
(hydroxymethyl)-2-methylpropyl]amino]carbonyl]-
2,3,-4,9-tetrahydro-1H-carbazol-3-yl]amino]-
carbonyl]-2-methylbutyl]carbamate, 15
2,3,4,9-tetrahydro-N-[(1S)-1-(hydroxymethyl)-2-
methylpropyl]-3-(3-phenylpropyl)-1H-carbazole-3- 



carboxamide and (2S)-3-methyl-2-[[[2,3,4,9-tetrahydro-3-(3-
phenylpropyl)-1H-carbazol-3-yl]methyl]amino]-1- 20._ butanol. 10. The
compound as claimed in any of claims 1 to 5, 7  or 8, where the radical R7
is a hydrophobic radical  including alkyl, aryl and/or hetaryl structures.
25 11. The compound as claimed in claim 10, where the  radical R7 is
selected from the group consisting of  a 2,3-biphenylpropionylamino
radical, an  indanoylamino radical, an indolylacetylamino 30 radical, a
2-naphthylacetylamino radical, a 3  propionylamino 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  14 June 2006
N-[[(3R)-2,3,4,9-tetrahydro-3-[(i-oxo-2,3-
diphenylpropyl)amino]-1H-carbazol-3-yl]carbonyl]- L-valyl-L-aspartamide,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3- 5
[[(2,3-dihydro-lH-inden-1-yl)carbonyl]amino]-
2,3,4,9-tetrahydro-lH-carbazole-3-carboxamide,
(3S)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-
2,3,4,9-tetrahydro-3-[(1H-indol-3-ylacetyl)amino]-
1H-carbazole-3-carboxamide,--, 10
(3S)-N-[(15)-1-(aminocarbonyl)-2-methylpropyl]-
2,3,4,9-tetrahydro-3-[(2-naphthalinylacetyl)-
amino]-1H-carbazole-3-carboxamide,
N-[[(3R)-2,3,4,9-tetrahydro-3-[[(2S,3S)-3-methyl-
1-oxo-2-[(l-oxo-3-phenylpropyi)amino]pentyl] 15
amino]-1H-carbazol-3-yl]carbonyl]-L-valyl-L- aspartamide, 



(3R)-N-.[(1S)-1-(aminocarbonyl)-2-methylpropyl]-
2,3,4,9-tetrahydro-3-[[(4-methylphenyl)acetyl]-
amino]-1H-carbazole-3-carboxamide, 20
N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-2,3,4,9-
tetrahydro-3-[[(4-methoxyphenyl)acetyl]amino]-1H- carbazole-3-carboxamide,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3-
[[(3-bromophenyl)acetyl]amino]-2,3,4,9-tetrahydro- 25
1H-carbazole-3-carboxamide,
.(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3-
[[(4-fluorophenyl)acetyl]amino]-2,3,4,9-
___tetrahydro-1H-carbazole-3-carboxamide,
(3R)-N-[(iS)-1-(aminocarbonyl)-2-methylpropyl]-3 30
[[(4-chlorophenyl)acetyl]amino]-2,3,4,9
tetrahydro-lH-carbazole-3-carboxamide,
(3R)-N-[(iS)-1-(aminocarbonyl)-2-methylpropyl]
2,3,4,9-tetrahydro-3-[(6-phenylhexyl)amino]-1H- carbazole-3-carboxamide,
35 6,8-dichloro-2,3,4.,9-tetrahydro-3-(3-phenyl
propyl)-1H-carbazole-3-carboxylic acid and  ethyl
6,8-dichloro-2,3,4,9-tetrahydro-3-(3
phenyipropyl)-1H-carbazole-3-carboxylate. 14 June 2006 13. 113  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 R7 when the radicals R6 and R7 5together 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
phenylmethyl [(1S,2S)-1-[[[(3R)-3-[[[(1S)-1-
(aminocarbonyl)-2-methylpropyl]amino]carbonyl]-
106,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamate, phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-l- 



(hydroxymethyl)-2-methylpropyl]amino]carbonyl]-
2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]-
15carbonyl]-2-methylbutyl]carbamate,
(2S)-l-[[[(3R)-3-[[(4-chlorophenyl)acetyl]amino]-
2,3,4,9-tetrahydro-8-methoxy-1H-carbazol-3-
yl]carbonyl]-2-pyrrolidinecarboxamide and
2.06,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenyl-
propyl)-N-(2-pyridinylmethyl)-lH-carbazole-3- methanamine. 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 30of from 1 g 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 35combination
with at least one further active pharmaceutical ingredient and/or
pharmaceutically acceptable carrier in the composition. 14 June 2006 114
18. A method for preparing a compound of formula (I)  according to any of
claims 1 to 14 which comprises: a) producing a compound of formula (I) in
which R1  is hydrogen by condensing a suitably substituted  cyclohexanone
derivative with a suitably  substituted phenylhydrazine derivative or a
salt  thereof; b) producing a compound of formula (I) in which R1  is
hydrogen, by reacting a suitably substituted  carboxylic acid and a
suitably substituted amine  component to give a suitably substituted
carbamate  group at either R6 or R7; c) producing a compound of formula (I)
in which R1  is other than hydrogen by reacting an anion derived  by
deprotonating a compound of formula (I) in which  R1 is hydrogen with a
compound of formula R'-X,  



wherein R1 has the same meaning as R1 above, save  that it does not
represent hydrogen, and X  represents a leaving group; d) producing a
compound of formula (I) by  eliminating a corresponding compound of formula
(I)  from a solid phase wherein the compound is bound to  a solid phase by
a tether severing, of which  generates the group R6; or e) removing one or
more protecting groups from a  corresponding compound of formula (I) in
protected  form. 114a 19. The compound as claimed in any of claims 1 to 14,
for use in therapy. 20. The use of a compound as claimed in any of claims 1
to 14 for the manufacture of a medicament for the  treatment of
pathological states mediated by G  protein-coupled receptors. 21. The use
of a compound as defined in claim 1, but  including the compounds
specifically excluded in  claim 1, for the manufacture of a medicament for
inhibiting gonadotropin-releasing hormone. 22. The use as claimed in claim
20 or 21 wherein the  medicament is used in male fertility control, in
hormone therapy, treatment of female subfertility  or infertility, female
contraception and tumor  control. 23. A compound as defined in claim 1, but
including the  compounds specifically excluded in claim 1, for use  in male
fertility control or for female  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)-l-
(aminocarbonyl)-2-methylpropyl]amino]carbonyl]-
6,8-difluoro-2,3,4,9-tetrahydro-lH-carbazol-3
yl]amino]carbonyl]-2-methylbutyl]carbamate,  phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S,2S)-l- 



(aminocarbonyl)-2-methylbutyl]amino]carbonyl]-8-
methoxy-2,3,4,9-tetrahydro-lH-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamate,  phenylmethyl
[(lS,2S)-l-[[[(3R)-3-[[[(1S,2S)-l-
(aminocarbonyl)-2-methylbutyl]amino]carbonyl]-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]aminoJcarbonyl]-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]carbonyi]
6,8-dichloro-2,3,4,9-tetrahydro-lH-carbazol-3- 10
yl]amino]carbonyl]-2-methylbutyl]carbamate,  phenylmethyl
[(1S,2S)-1-[[[(3R)-3-[[[(1S)-1- (aminocarbonyl)-2,2-dimethylpropyl]amino]-
carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-iH-
carbazol-3-yl]amino]carbonyl]-2-methylbutylJ- 15 carbamate, phenylmethyl
[(lS,2S)-1-[[[(3R)-3-[[[(1S).1-
(aminocarbonyl)-3-phenylpropyl]amino]carbonylJ-
6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamate, 2Q. phenylmethyl
[(lS,2S)-1-[[[(3R)-3-[[[(1S)-1-
(aminocarbonyl)-2-methylbutyl]amino]carbonyl]-6,8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3
yl]amino]carbonyl]-2-cyclohexylmethyl]carbamate,  phenylmethyl
[(lS,2S)-1-[[[(3R)-3-[[[(1S,2S)-1 25
(carboxy)-2-methylbutyl]amino]carbonyl]-6,8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]-2-methylbutyl]carbamate,  phenylmethyl
[(1S)-7.-[[[(3R)-3-[[[(1S,2S)-1-
(aminocarbonyl)-2-methylbutyl]amino]carbonyl]-6,8 30
dichloro-2,3,4,9-tetrahydro-lH-carbazol-3-
yl]amino]carbonyl]-2-(4-hydroxyphenyl)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)-l 5 10 25. 1526. 2027. 25
(aminocarbonyl)-2-methylbutyl]amino]carbonyl]-6,8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]-3-methylbutyl]carbamate,  phenylmethyl
[(1S)-1-[[[(3R)-3-[[[(1S)-l-
(aminocarbonyl)-3-methylbutyl]amino]carbonyl]-6,8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]-3-methylbutyl]carbamate. A pharmaceutical composition
comprising at least  one compound as claimed in claim 24. 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. pharmaceutical ingredient and/or pharmaceutically  acceptable
carrier in the composition. The pharmaceutical composition as claimed in
claim  25 or 26, where the compound is present in  combination with at
least one further active 28. A method for preparing a compound of formula
(I)  according to claim 24 which comprises: a) producing a compound of
formula (I) in which R1  



30 is hydrogen by condensing a suitably substituted cyclohexanone
derivative with a suitably  substituted phenylhydrazine derivative or a
salt  thereof; 35 b) producing a compound of formula (I) in which R1
hydrogen, by reacting a suitably substituted 116a carboxylic acid and a
suitably substituted amine  component to give a suitably substituted
carbamate group at either R(5 or R7; 5 c) producing a compound of formula
(I) in which R'  is other than hydrogen by reacting an anion derived  by
deprotonating a compound of formula (I) in which  R' is hydrogen with a
compound of formula R1-X,  wherein R1 has the same meaning as R1 above,
save 10 that it does not represent hydrogen, and X  represents a leaving
group; d) producing a compound of formula (I) by  eliminating a
corresponding compound of formula (I) 15 from a solid phase wherein the
compound is bound to  a solid phase by a tether severing of which
generates the group R(5 ; or e) removing one or more protecting groups from
a  20 corresponding compound of formula (I) in protected  form. 29. The
compound as claimed in claim 24, for use in  therapy. 25 30. The use of a
compound as claimed in claim 24 for  the manufacture of a medicament for
the treatment  of pathological states mediated by G protein- coupled
receptors. 30 31. The use of a compound as claimed in claim 24 for  the
manufacture of a medicament for inhibiting  gonadotropin-releasing hormone.
14 June 2006 



117 medicament is used in male fertility control, in  hormone therapy,
treatment of female subfertility  or infertility, female contraception and
tumor  control. 32. The use as claimed in claim 30 or 31 wherein the 




