
Novel Tetrahydrocarbazole Derivatives as Ligands of
G-protein Coupled Recep tors Description Technical
field The present invention relates to novel
tetrahydrocarbazole derivatives as ligands of
G-protein coupled receptors (GPCRs), in particular as
ligands of the luteinizing hor mone releasing hormone
(LHRH) receptor, processes of manufacturing thereof
and uses for the treatment and/or prophylaxis of
physiological and/or pathophysiological conditions in
mammals, in particular in humans. Prior art G-protein
coupled receptors represent a superfamily of cell
membrane-associated receptors which play an important
part in numerous biochemical and pathobiochemical
processes in mammals and especially in humans. All
GPCRs consist of seven hydrophobic, transmembrane
alpha-helical domains which are connected together by
three intracellular and three extracellular loops and
have an extracellular amino terminus and an
intracellular carboxy terminus. One or more
heterotrimeric G proteins are involved in their
cellular signal transduction. Diverse physiological
stimuli such as photosensitivity, taste and odor, but
also fundamental processes such as metabolism,
reproduction and development are mediated and
controlled by them. GPCRs exist for exogenous and
endogenous ligands. Peptide hormones, biogenic amines,
amino acids, nucleotides, lipids, Ca2+ , but also
photons, have inter alia been identified as ligands;
moreover one ligand may activate different receptors.
According to a recent investigation, 367 sequences
have been identified in the human genome for G-protein
coupled receptors (GPCRs) with endogenous ligands
(Vassilatis DK et al., PNAS 2003, 100(8): 4903-4908).
Of these, 284 belong to class A, 50 to class B, 17 to
class C and 11 to class F/S. Examples belonging to
class A are the bombesin, the dopamine and the LHRH
receptors, and to class B are the VIP and the
calcitonin receptors. The natural ligands for numerous
GPCRs are as yet unknown.Owing to their function,
GPCRs are suitable as targets for medicaments for the
therapy and prevention of a large number of
pathological conditions. It is speculated that about
50% of currently known targets for active ingredients
are GPCRs (Fang Y et al., DDT 2003, 8(1 6): 755-761 )
. Thus, GPCRs play an important part in pathological
processes such as, for example, pain (opioid
receptor), asthma (beta2-adrenoceptor), migraine
(serotonin 5-HT1 B/1 D receptor), cancer (LHRH
receptor), cardiovascular disorders (angiotensin
receptor), metabolic disorders (GHS receptor) or
depression (serotonin 5-HT1a receptor) (Pierce KL et
al., Nat. Rev. MoI. Cell Biol. 2002, 3: 639- 650).
General information about GPCRs is to be found under
http://www.gpcr.org. The natural ligand of this
receptor, the peptide hormone LHRH, is synthesized in
cells of the hypothalamus and released in pulsatile
fashion from the hypothalamic neurons into the
capillary plexus of the ementia mediana. In the
anterior lobe of the pituitary, LHRH binds to the LHRH
receptors of the gonadotropic cells and stimulates
certain trimeric G-proteins, which initiate a branched
signal transduction cascade. The initial event is
activation of phospholipase C, A2 and/or D. This leads
to an increased provision of the second messengers
diacylglycerol and IP3, followed by Ca2+ mobilization
from intracellular pools, and activation of various
subordinate protein kinases. Finally, there is
stimulation of the production and temporally defined
pulsatile release of the gonadotropins FSH and LH. The
two hormones are transported via the circulation to
the target organs the testes and ovaries respectively.
There they stimulate the production and release of the
appropriate sex hormones. In the opposite direction
there is a complex feedback mechanism by which the
concentration of the sex hormones formed in turn
regulates the release of LH and FSH. In the male
organism, LH binds to membrane receptors of the Leydig
cells and stimulates testosterone biosynthesis. FSH
acts via specific receptors on the Sertoli cells and
assists the production of spermatozoa. In the female
organism, LH binds to the LH receptors of the theca
cells and activates the formation of
androgensynthesizing enzymes. FSH stimulates
proliferation of granulosa cells of certain follicle
stages via the FSH receptors thereof. The androgens
which are formed are converted in the adjacent
granulosa cells to the estrogens estrone and
estradiol.A number of disorders distinguished by
benign or malignant tissue proliferations depend on
stimulation by sex hormones such as testosterone or
estradiol. Typical disorders of this type are prostate
cancer and benign prostate hyperplasia (BPH) in men,
and endometriosis, uterine fibroids or uterine myomas,
pubertas praecox, hirsutism and polycystic ovary
syndrome, and breast cancer, uterine cancer,
endometrial cancer, cervical cancer and ovarian cancer
in women. Since its discovery in 1971 by Schally et
al. (Schally A et al., Science 1971 , 173: 1036-1 038)
more than 3000 synthetic analogues of natural LHRH
have been synthesized and tested. Peptide agonists
such as triptorelin and leuprolide have been
established for many years successfully in the therapy
of gynecological disorders and cancers. However, the
disadvantage of agonists is generally that they
stimulate LHRH receptors in the initial phase of use
and thus lead to side effects via an initial increase
in the sex hormone levels. Only after downregulation
of the LHRH receptor as a result of this
overstimulation can the superagonists display their
effect. This leads to a complete reduction in the sex
hormone levels and thus to pharmacological castration
with all the signs and symptoms. This disadvantage is
associated with the impossibility of targeted
adjustment of the level of sex hormones via the
dosage. Thus, therapy of diseases which do not require
a total reduction of the sex hormone levels to the
castration level, such as, for example, benign tissue
proliferations, with an agonist is not optimal for the
patient. This has led to the development of peptide
LHRH receptor antagonists, of which, for example,
cetrorelix (Cetrotide (r)) has been successfully
introduced for controlled ovarian stimulation in the
context of the treatment of female infertility. The
antagonists inhibit the LHRH receptor immediately and
dose-dependently, and thus lead to an immediate
reduction in the plasma levels of testosterone or
estradiol and progesterone. The peptide antagonists
are, however, somewhat less potent than the agonists,
and thus higher doses must be given. Reviews of the
clinical applications and the potential of LHRH
agonists and antagonists are given by Millar RP et al.
(Millar RP et al., British Med. Bull. 2000, 56:
761-772), Felberbaum RE et al. (Felberbaum RE et al.,
MoI. Cell. Endocrinology 2000, 166: 9-14) and Haviv F
et al. (Haviv F et al., Integration of Pharmaceutical
Discovery- Aand Development: Case Studies, Chapter 7,
ed. Borchardt et al., Plenum Press, New York 1998).
Besides the treatment of malignant and benign
neoplastic diseases, further possible applications are
controlled ovarian stimulation in the context of in
vitro fertilization, fertility control
(contraception), and protection from unwanted side
effects of radio- or chemotherapy, the treatment of
HIV infections (AIDS) and of neurological or
neurodegenerative disorders such as Alzheimer's
disease. Specific LHRH receptors have not only been
found on pituitary cells, but also on cells in various
tumors, e.g. of the breast and ovaries. These
receptors might mediate a direct antiproliferative
effect of LHRH receptor antagonists on the tumor. The
peptide LHRH receptor agonists and antagonists are
mostly decapeptides whose bioavailability is
inadequate for oral administration. They are typically
given as solutions for injection or as depot
formulation, subcutaneously or intramuscularly. This
application is associated with inconveniences for the
patient, and the compliance suffers. In addition,
synthesis of the decapeptides is complicated and
costly. Compared with peptide LHRH receptor agonists
and antagonists, as yet no non-peptide compound is
approved and in clinical use for any of the possible
indications. The current state of development in the
area of LHRH receptor agonists and antagonists is
described in the reviews by Zhu YF et al., Expert
Opin. Therap. Patents 2004, 14(2): 187-199, Zhu YF et
al., Ann. Rep. Med. Chem. 2004, 39: 99-1 10, Tucci FC
et al., Curr. Opin. Drug Discovery & Development 2004,
7(6): 832-847, Armer RE, Curr. Med. Chem. 2004, 11:
3017-3028, Chengalvala MV et al., Curr. Med. Chem-
Anti-Cancer Agents 2003, 3: 399-410. The former
publication contains a comprehensive list of the
published patent specifications describing the
synthesis and use of low molecular weight LHRH
receptor antagonists. Among the first examples of
non-peptide LHRH receptor antagonists is the
4-oxothieno[2,3-b]pyridine structure, which was
described by Cho N et al. ( Cho N et al., J. Med.
Chem. 1998, 4 1: 4 190-41 95). Although these
compounds, such as, for example, T-98475, have a high
receptor affinity, their solubility in water is very
poor and their bioavailability is low. Based on this
lead structure, numerous further developments have
been carried out, examples which may be mentioned
being thepublications of the international
applications WO 95/28405, WO 96/24597, 



WO 97/14697 and WO 97/41 126. The synthesis of
thieno[2,3-d]pyrimidine-2,4-diones as orally available
LHRH receptor antagonists is described by Sasaki S et
al., (Sasaki S et al., J. Med. Chem. 2003, 46: 113-1
24). Novel 1-arylmethyl- -aryl-e-methyluracils are
described by Guo Z et al. (Guo Z et al., J. Med. Chem.
2004, 47: 1259-1 271). The preparation of
N-[(hetero)arylmethyl]- benzenesulfonamides as potent
non-peptide LHRH receptor antagonists is disclosed in
WO 03/078398. The patent application WO 02/1 1732
describes tricyclic pyrrolidines as LHRH receptor
antagonists. Substituted pyridin-4-ones as LHRH
receptor antagonists are disclosed in WO 03/1 3528 and
substituted 1,3,5-triazine-2,4,6-triones in WO 03/1
1839. The syntheses and biological activities of
erythromycin A derivatives having LHRH receptor
antagonistic activity is described by Randolph JT et
al. (Randolph JT et al., J. Med. Chem. 2004, 47(5):
1085-1097). Selected derivatives show an oral activity
on the LH level in the castrated rats model. Quinoline
derivatives as non-peptide LHRH antagonists are
disclosed for example in WO 97/14682. Substituted
2-arylindoles are described inter alia in WO 97/21435,
WO 97/21703, WO 98/551 16, WO 98/55470, WO 98/55479,
WO 99/21553, WO 00/04013 as LHRH receptor antagonists.
Correspondingly substituted aza-2- arylindoles are
claimed inter alia in WO 99/51 231 ,WO 99/51 596, WO
00/531 78 and WO 00/53602 as LHRH receptor
antagonists. Advantageous biological or biophysical
data for these compounds are not disclosed. Patent EP
O679 642 B 1 describes fused heterocyclic compounds as
LHRH receptor antagonists. However, a basic
tetrahydrocarbazole structure is not the subject
matter of the invention described therein.
1,2,3,4-Tetrahydrocarbazolecarboxylic acids are
described in patent EP O239 306 B 1 as prostaglandin
antagonists. An LHRH receptor antagonistic effect is
neither described nor obvious. US patent US 3,970,757
discloses tetrahydrocarbazole derivatives as gastric
antisecretory agents. However, an LHRH receptor
antagonistic effect of this type of structure is
neither described nor obvious.EP 0 603 432 B 1 and US
5,708,187 describe tetrahydrocarbazole derivatives as
5- HT1 agonists inter alia for the treatment of
migraine. However, an LHRH receptor antagonistic
effect is neither described nor obvious. WO
2005/033099 A2 describes tetrahydrocarbazole
derivatives as dipeptidyl peptidase IV inhibitors.
However, an LHRH receptor antagonistic effect is
neither described nor obvious. There is no reference
to an LHRH receptor antagonistic effect, and the
disclosed structures differ from the compounds of the
present invention. Davies DJ et al. describe
tetrahydrocarbazole derivatives having a melatonin
agonistic or antagonistic effect (Davies DJ et al., J.
Med. Chem. 1998, 4 1: 451-467). However, an LHRH
receptor antagonistic effect is neither described nor
obvious. Tetrahydrocarbazole derivatives are described
by Shuttleworth SJ et al. as partial agonists of the
neuromedin B receptor (Shuttleworth SJ et al., Bioorg.
Med. Chem. Lett. 2004, 14: 3037-3042). However, an
LHRH receptor antagonistic effect is neither described
nor obvious. Millet R et al. describe
tetrahydrocarbazole derivatives as NK1ZNK2 ligands.
The disclosed structures differ from the compounds of
the present invention (Millet R et al., Letters in
Peptide Science 1999, 6: 221 -233). Moreover, an LHRH
receptor antagonistic effect is neither described nor
obvious. Solid-phase synthesis of
3-amino-3'-carboxytetrahydrocarbazoles described by
Koppitz et al. (Koppitz et al., THL 2005, 46(6): 9
11-914). An LHRH receptor antagonistic effect is
neither described nor obvious. Tetrahydrocarbazole
derivatives as peptidomimetic LHRH receptor
antagonists having good receptor affinity are
disclosed for example in WO 03/051 837. The
physicochemical and metabolic properties of these
compounds do not, however, make them suitable in an
optimal manner for an oral dosage form. A number of
publications provide an overview of the state of
development of neurokinin antagonists: Giardina G et
al. provide an overview of the current patent
literature (Giardina G et al., IDrugs 2003, 6(8):
758-772), Leroy V et al. (Leroy V et al., Expert
Opinion on Investigational Drugs 2000, 9(4), 735-746)
and Swain C et al. (Swain C et al., Annual Reports in
Medicinal Chemistry 1999, 34: 51-60) describe the
state of development relating to neurokinin receptor
antagonists, while, for example, Navari RM et al.
(Navari RM et al., Cancer Investigation 2004, 22(4):
569-576) describes the results of clinicalstudies in
which NK1 receptor antagonists were employed to
control chemotherapyinduced emesis. Hill RG et al.
describe neurokinin receptor antagonists as potential
analgesics (Hill RG et al., Pain 2003, 523-530), while
von Sprecher A et al. describe neurokinin receptor
antagonists as potential active ingredients for the
therapy of inflammations and rheumatoid arthritis
(Sprecher A et al., IDrugs 1998, 1(1): 73-91). Millet
R et al. describe tetrahydrocarbazole derivatives as
NK1ZNK2 ligands (Millet R et al., Letters in Peptide
Science 1999, 6: 221 -233). The disclosed structures
differ from the compounds of the present invention. WO
2006/005484 discloses tetrahydrocarbozole derivatives
that are said to show improved biological action and
improved solubility. These tetrahydrocarbozole deriva
tives act as ligands for G-protein coupled receptors,
in particular LHRH receptor and NK receptors. The
disclosed structures differ from the compounds of the
present inven tion. Description of the invention The
present invention has the object to provide novel
tetrahydrocarbazole deriva tives that act as ligands
for G-protein coupled receptors (GPCRs). The object of
the present invention has surprisingly been solved in
one aspect by providing tetrahydrocarbazole
derivatives according to formula (I),wherein: (A) V,W
are independently from each other selected from the
group consisting of: "=O, =S, =S+- O~, geminally
linked H2" ; R 1 , R 1* - when present - together
independently form "=O, =S or =S+- O " or are
independently both "hydrogen"; R2, R3 are
independently from each other selected from the group
consisting of: (i) ,,hydrogen, alkyl, (C9-C30)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -F, -Cl, -Br, -I, - CN, -CF 3, - N3,
-NH 2, -NHX1 , -NX2X3, -NO 2, -OH, =0, -OCF 3, -SH,
-OSO 3H, -OP(O)(OH) 2, -CHO, -COOH, -C(O)NH 2, -SO 3H,
-P(O)(OH) 2, - C(0)-X4, -C(O)O-XS 1-C(0)NH-X6,
-C(O)NX7X8, -0-X9, -O(-X10-O) a- H (a = 1, 2, 3, 4,
5), -0(-X1 1-0) b-X12 (b = 1, 2, 3, 4, 5), -OC(O)-XI
3, - OC(O)-O-XI 4, -OC(O)-NHXI 5, -0-C(O)-NXI 6X1 7, -
OP(O)(OXI 8)(0X1 9), -OSi(X20)(X21 )(X22), -OS(O
2)-X23, -NHC(O)-NH 2, -NHC(O)-X24, -NX25C(O)-X26,
-NH-C(O)-O-X27, -NH-C(O)-NH-X28, -NH-C(O)-NX29X30,
-NX31-C(O)-O-X32, -NX33-C(O)-NH-X34, -
NX35-C(O)-NX36X37, -NHS(O 2)-X38, -NX39S(O 2)-X40,
-S-X41 , -S(O)- X42, -S(O 2)-X43, -S(O 2)NH-X44, -S(O
2)NX45X46, -S(O 2)O-X47, - P(O)(OX48)(OX49),
-Si(X50)(X51 )(X52), -C(NH)-NH 2, -C(NX53)-NH 2, -
C(NH)-NHX54, -C(NH)-NX55X56, -C(NX57)-NHX58, -C(NX59)-
NX60X61 , -NH-C(O)-NH-O-X62, -NH-C(O)-NX63-O-X64,
-NX65- C(O)-NX66-O-X67, -N(-C(O)-NH-O-X68) 2,
-N(-C(O)-NX69-O-X70) 2, -
N(-C(O)-NH-O-X71)(-C(O)-NX72-O-X73), -C(S)-X74,
-C(S)-O-X75, - C(S)-NH-X76, -C(S)-NX77X78, -C(O)-N
H-O-X79, -C(O)-NX80-O-X81 , -C(S)-N H-O-X82,
-C(S)-NX83-O-X84, -C(O)-NH-NH-X85, -C(O)-NHNX86X87,
-C(O)-NX88-NX89X90, -C(S)-N H-N H-X91 , -C(S)-N
HNX92X93, -C(S)-NX94-NX95X96, -C(O)-C(O)-O-X97,
-C(O)-C(O)-NH 2, -C(O)-C(O)-NHX98,
-C(O)-C(O)-NX99X100, -C(S)-C(O)-O-X 101, -
C(O)-C(S)-O-XI 02, -C(S)-C(S)-O-XI 03, -C(S)-C(O)-NH
2, -C(S)-C(O)- NHX1 04, -C(S)-C(O)-NXI 05X1 06,
-C(S)-C(S)-NH 2, -C(S)-C(S)- NHX1 07, -C(S)-C(S)-NXI
08X1 09, -C(O)-C(S)-NH 2, -C(O)-C(S)- NHX1 10,
-C(O)-C(S)-NXI 11X1 12";wherein X 1, X2, X3, X4, X5,
X6, X7, X8, X9, X10, X 11, X12, X13, X14, X15, X 16, X
17, X18, X19, X20, X21 , X22, X23, X24, X25, X26, X27,
X28, X29, X30, X31 , X32, X33, X34, X35, X36, X37,
X38, X39, X40, X41 , X42, X43, X44, X45, X46, X47,
X48, X49, X50, X51 , X52, X53, X54, X55, X56, X57,
X58, X59, X60, X61 , X62, X63, X64, X65, X66, X67,
X68, X69, X70, X71 , X72, X73, X74, X75, X76, X77,
X78, X79, X80, X81 , X82, X83, X84, X85, X86, X87,
X88, X89, X90, X91 , X92, X93, X94, X95, X96, X97,
X98, X99, 



X 100, X101 , X102, X 103, X 104, X105, X106, X 107,
X108, X109, X 110, X 111, X 112 are independently from
each other selected from the group consisting of:
,,alkyl, (C9-C30)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl" and wherein a l
ternatively X7, X8 and/or X 16, X 17 and/or X29, X30
and/or X36, X37 and/or X45, X46 and/or X55, X56 and/or
X60, X61 and/or X77, X78 and/or X86, X87 and/or X89,
X90 and/or X92, X93 and/or X95, X96 and/or X99, X100
and/or X 105, X 106 and/or X 108, X 109 and/or X 111,
X 112 and/or respec tively together can also form
,,heterocyclyl"; wherein optionally above substituents
of substituents group (i) can in turn independently
from each other be substituted with at least one
substituent, identical or different, selected from the
group consisting of: (ii) ,,alkyl, (C9-C30)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycly
lalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
-F, -Cl, -Br, -I, -CN, - CF3, - N3, -NH 2, -NHX201 ,
-NX202X203, -NO 2, -OH, =0, -OCF 3, -SH, -0-SO 3H,
-OP(O)(OH) 2, -CHO, -COOH, -C(O)NH 2, -SO 3H, -
P(O)(OH) 2, -C(O)-X204, -C(O)O-X205, -C(O)NH-X206, -
C(O)NX207X208, -O-X209, -0(-X21 0-O) c- H (c = 1, 2,
3, 4, 5), -0(- X21 1-O) d-X21 2 (d = 1, 2, 3, 4, 5),
-OC(O)-X213, -OC(O)-O-X214, - OC(O)-NHX215,
-O-C(O)-NX21 6X217, -OP(O)(OX218)(OX219), -
OSi(X220)(X221)(X222), -OS(O 2)-X223, -NHC(O)-NH 2,
-NHC(O)- X224, -NX225C(O)-X226, -NH-C(O)-O-X227, -
NH-C(O)-N H-X228, -NH-C(O)-NX229X230,
-NX231-C(O)-O-X232, -NX233-C(O)-NHX234,
-NX235-C(O)-NX236X237, -NHS(O 2)-X238, -NX239S(O 2)-
X240, -S-X241 , -S(O)-X242, -S(O 2)-X243, -S(O
2)NH-X244, - S(O2)NX245X246, -S(O 2)O-X247,
-P(O)(OX248)(OX249), - Si(X250)(X251 )(X252),
-C(NH)-NH 2, -C(NX253)-NH 2, -C(NH)- NHX254,
-C(NH)-NX255X256, -C(NX257)-NHX258,
-C(NX259)-NX260X261 , -NH-C(O)-NH-O-X262,
-NH-C(O)-NX263-O-X264, - NX265-C(O)-NX266-O-X267,
-N(-C(O)-NH-O-X268) 2, -N(-C(O)- NX269-O-X270) 2,
-N(-C(O)-NH-O-X271 )(-C(O)-NX272-O-X273), - C(S)-X274,
-C(S)-O-X275, -C(S)-NH-X276, -C(S)-NX277X278, - C(O)-N
H-O-X279, -C(O)-NX280-O-X281 , -C(S)-N H-O-X282, -
C(S)-NX283-O-X284, -C(O)-NH-NH-X285,
-C(O)-NH-NX286X287, -C(O)-NX288-NX289X290, -C(S)-N H-N
H-X291 , -C(S)-NHNX292X293, -C(S)-NX294-NX295X296,
-C(O)-C(O)-O-X297, - C(O)-C(O)-NH 2,
-C(O)-C(O)-NHX298, -C(O)-C(O)-NX299X300, -
C(S)-C(O)-O-X301 , -C(O)-C(S)-O-X302,
-C(S)-C(S)-O-X303, - C(S)-C(O)-NH 2,
-C(S)-C(O)-NHX304, -C(S)-C(O)-NX305X306, -
C(S)-C(S)-NH 2, -C(S)-C(S)-NHX307,
-C(S)-C(S)-NX308X309, - C(O)-C(S)-NH 2,
-C(O)-C(S)-NHX310, -C(O)-C(S)-NX31 1X312"; wherein
X201 , X202, X203, X204, X205, X206, X207, X208, X209,
X210, X21 1, X21 2, X213, X214, X215, X21 6, X217,
X218, X21 9, X220, X221 , X222, X223, X224, X225,
X226, X227, X228, X229, X230, X231 , X232, X233, X234,
X235, X236, X237, X238, X239, X240, X241 , X242, X243,
X244, X245, X246, X247, X248, X249, X250, X251 , X252,
X253, X254, X255, X256, X257, X258, X259, X260, X261 ,
X262, X263, X264, X265, X266, X267, X268, X269, X270,
X271 , X272, X273, X274, X275, X276, X277, X278, X279,
X280, X281 , X282, X283, X284, X285, X286, X287, X288,
X289, X290, X291 , X292, X293, X294, X295, X296, X297,
X298, X299, X300, X301 , X302, X303, X304, X305, X306,
X307, X308, X309, X31 0, X31 1, X31 2 are
independently from each other selected from the group
consisting of: ,,alkyl, (C9-C30)alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl" and
wherein alternatively X207, X208 and/or X21 6, X21 7
and/or X229, X230 and/or X236, X237 and/or X245, X246
and/or X255, X256 and/or X260, X261 and/or X277, X278
and/or X286, X287 and/or X289, X290 and/or X292, X293
and/or X295, X296 and/or X299, X300 and/or X305, X306
and/or X308, X309 and/or X31 1, X312 and/or re
spectively together can also form ,,heterocyclyl";
wherein optionally above substituents of substituents
group (ii) can in turn independently from each other
be substituted with at least one substituent,
identical or different, selected from the group
consisting of:(iii) ,,alkyl, (C9-C3o)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -F, -Cl, -Br, -I, -CN, -CF 3, - N3,
-NH 2, -NHX401 , -NX402X403, -NO 2, -OH, =0, - OCF3,
-SH, -0-SO 3H, -OP(O)(OH) 2, -CHO, -COOH, -C(O)NH 2, -
SO3H, -P(O)(OH) 2, -C(O)-X404, -C(O)O-X405,
-C(O)NH-X406, - C(O)NX407X408, -O-X409, -0(-X41 0-O) -
H (e = 1, 2, 3, 4, 5), - 0(-X41 1-O) f-X412 (f = 1, 2,
3, 4, 5), -OC(O)-X413, -OC(O)-OX414, -OC(O)-NHX41 5,
-O-C(O)-NX41 6X417, - OP(O)(OX418)(OX41 9),
-OSi(X420)(X421)(X422), -OS(O 2)-X423, -NHC(O)-NH 2,
-NHC(O)-X424, -NX425C(O)-X426, -NH-C(O)- O-X427,
-NH-C(O)-NH-X428, -NH-C(O)-NX429X430, -NX431-
C(O)-O-X432, -NX433-C(O)-NH-X434, -NX435-C(O)-
NX436X437, -NHS(O 2)-X438, -NX439S(O 2)-X440, -S-X441
, - S(O)-X442, -S(O 2)-X443, -S(O 2)NH-X444, -S(O
2)NX445X446, - S(O2)O-X447, -P(O)(OX448)(OX449),
-Si(X450)(X451 )(X452), - C(NH)-NH 2, -C(NX453)-NH 2,
-C(NH)-NHX454, -C(NH)- NX455X456, -C(NX457)-NHX458,
-C(NX459)-NX460X461 , -NHC( O)-NH-O-X462,
-NH-C(O)-NX463-O-X464, -NX465-C(O)- NX466-O-X467,
-N(-C(O)-NH-O-X468) 2, -N(-C(O)-NX469-OX470) 2,
-N(-C(O)-NH-O-X471 )(-C(O)-NX472-O-X473), -C(S)- X474
-C(S)-O-X475, -C(S)-NH-X476, -C(S)-NX477X478, -
C(O)-NH-O-X479, -C(O)-NX480-O-X481 , -C(S)-N H-O-X482,
- C(S)-NX483-O-X484, -C(O)-N H-N H-X485, -C(O)-N
HNX486X487, -C(O)-NX488-NX489X490, -C(S)-N H-N H-X491
, - C(S)-NH-NX492X493, -C(S)-NX494-NX495X496,
-C(O)-C(O)- O-X497, -C(O)-C(O)-NH 2,
-C(O)-C(O)-NHX498, -C(O)-C(O)- NX499X500,
-C(S)-C(O)-O-X501 , -C(O)-C(S)-O-X502, -C(S)-
C(S)-O-X503, -C(S)-C(O)-NH 2, -C(S)-C(O)-NHX504,
-C(S)- C(O)-NX505X506, -C(S)-C(S)-NH 2,
-C(S)-C(S)-NHX507, -C(S)- C(S)-NX508X509,
-C(O)-C(S)-NH 2, -C(0)-C(S)-NHX51 0, -C(O)- C(S)-NX51
1X51 2"; wherein X401 , X402, X403, X404, X405, X406,
X407, X408, X409, X41 0, X41 1, X41 2, X41 3, X41 4 ,
X41 5, X41 6, X41 7, X41 8, X41 9, X420, X421 , X422,
X423, X424, X425, X426, X427, X428, X429, X430, X431 ,
X432, X433, X434, X435, X436, X437, X438, X439,X440,
X441 , X442, X443, X444, X445, X446, X447, X448, X449,
X450, X451 , X452, X453, X454, X455, X456, X457, X458,
X459, X460, X461 , X462, X463, X464, X465, X466, X467,
X468, X469, X470, X471 , X472, X473, X474, X475, X476,
X477, X478, X479, X480, X481 , X482, X483, X484, X485,
X486, X487, X488, X489, X490, X491 , X492, X493, X494,
X495, X496, X497, X498, X499, X500, X501 , X502, X503,
X504, X505, X506, X507, X508, X509, X510, X51 1, X51 2
are independently from each other selected from the
group consisting of: ,,alkyl, (C9-C30)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl" and wherein alternatively X407, X408
and/or X41 6, X41 7 and/or X429, X430 and/or X436,
X437 and/or X445, X446 and/or X455, X456 and/or X460,
X461 and/or X477, X478 and/or X486, X487 and/or X489,
X490 and/or X492, X493 and/or X495, X496 and/or X499,
X500 and/or X505, X506 and/or X508, X509 and/or X51 1,
X512 and/or respectively together can also form
,,heterocyclyl"; n independently is 0 or 1; with the
first proviso that, if R 1, R 1* are not present (n is
0), R2, R3 must not both be "hydrogen" at the same
time; with the second proviso that, if R 1, R 1* are
present (n is 1) and together ind e pendently form
"=O, =S or =S+- O~" or are independently both
"hydrogen", R2, R3 must not both be "hydrogen" at the
same time; with the third proviso that, if R 1 , R 1*
are not present (n is 0), one of R2, R3 



must not be "hydrogen" at the same time when the other
one of R2, R3 is "- C(=NH)-NH 2" ; with the fourth
proviso that, if R 1, R 1* are present (n is 1) and
are independ ently both "hydrogen", one of R2, R3 must
not be "hydrogen" at the same time when the other one
of R2, R3 is "-C(=NH)-NH 2" ; with the fifth proviso
that, if R 1, R 1* are present (n is 1) and together
independ ently form "=O" and one of R2, R3
independently is "hydrogen" and the other one of R2,
R3 independently is "alkyl, cycloalkyl,
cycloalkylalkyl, aryl, arylalkyl, heteroaryl", then
the other one of R2, R3 being "alkyl, cycloalkyl,
cycloalkylalkyl,aryl, arylalkyl, heteroaryl" must be
substituted with at least one substituent se lected
from the group consisting of: (iv) "heterocyclyl,
heterocyclylalkyl, -CF3, - N3, -NH 2, -NHX600, -
NX601X602, -NO 2, -OH, -OCF 3, -SH, -0-SO 3H,
-OP(O)(OH) 2, -CHO, -COOH, -SO 3H, -P(O)(OH) 2,
-C(O)-X603, -C(O)O-X604, -C(O)NHX605, -C(O)NX606X607,
-O-aryl, -O-arylalkyl, -O-heteroaryl,
-Oheteroarylalkyl, -O-heterocyclyl,
-O-heterocyclylalkyl, -O(-X608-O) g- H (g = 1, 2, 3,
4, 5), -O(-X609-O) h-X61 0 (h = 1, 2, 3, 4, 5),
-0C(0)-X61 1, -OC(O)-O-X612, -OC(O)-NHX613,
-O-C(O)-NX614X615, - 0P(0)(0X61 6)(OX61 7), -0Si(X61
8)(X61 9)(X620), -OS(O 2)-X621 , - NHC(O)-X622,
-NX623C(O)-X624, -NH-C(O)-O-X625, -NH-C(O)- NH-X626,
-NH-C(O)-NX627X628, -NX629-C(O)-O-X630, -NX631-
C(O)-NH-X632, -NX633-C(O)-NX634X635, -NHS(O 2)-X636, -
NX637S(O2)-X638, -S-X639, -S(O)-X640, -S(O 2)-X641 ,
-S(O 2)NHX642, -S(O 2)NX643X644, -S(O 2)O-X645,
-P(O)(OX646)(OX647), - Si(X648)(X649)(X650), -C(NH)-NH
2, -C(NX651)-NH 2, -C(NH)-NHX652, -C(NH)-NX653X654,
-C(NX655)-NHX656, -C(NX657)-NX658X659, -
NH-C(O)-NH-O-X660, -NH-C(O)-NX661-O-X662, -NX663-C(O)-
NX664-O-X665, -N(-C(O)-NH-O-X666) 2,
-N(-C(O)-NX667-O-X668) 2,
-N(-C(O)-NH-O-X669)(-C(O)-NX670-O-X671 ) , -C(S)-X672,
-C(S)- O-X673, -C(S)-N H-X674, -C(S)-NX675X676,
-C(O)-N H-O-X677, - C(O)-NX678-O-X679, -C(S)-N
H-O-X680, -C(S)-NX681-O-X682, - C(O)-NH-NH-X683,
-C(O)-NH-NX684X685, -C(O)-NX686- NX687X688,
-C(S)-NH-NH-X689, -C(S)-NH-NX690X691 , -C(S)-
NX692-NX693X694, -C(O)-C(O)-O-X695, -C(O)-C(O)-NH 2,
-C(O)- C(O)-NHX696, -C(O)-C(O)-NX697X698,
-C(S)-C(O)-O-X699, -C(O)- C(S)-O-X700,
-C(S)-C(S)-O-X701 , -C(S)-C(O)-NH 2, -C(S)-C(O)-
NHX702, -C(S)-C(O)-NX703X704, -C(S)-C(S)-NH 2,
-C(S)-C(S)- NHX705, -C(S)-C(S)-NX706X707,
-C(O)-C(S)-NH 2, -C(O)-C(S)- NHX708,
-C(O)-C(S)-NX709X71 0"; wherein X600, X601 , X602,
X603, X604, X605, X606, X607, X608, X609, X61 0, X61
1, X612, X61 3, X614, X615, X616, X617, X61 8, X619,
X620, X621 , X622, X623, X624, X625, X626, X627, X628,
X629, X630, X631 , X632, X633, X634, X635, X636, X637,
X638, X639, X640, X641 , X642, X643, X644, X645, X646,
X647, X648, X649, X650, X651 , X652, X653,X654, X655,
X656, X657, X658, X659, X660, X661 ,X662, X663, X664,
X665, X666, X667, X668, X669, X670, X671 ,X672, X673,
X674, X675, X676, X677, X678, X679, X680, X681 ,X682,
X683, X684, X685, X686, X687, X688, X689, X690, X691
,X692, X693, X694, X695, X696, X697, X698, X699, X700,
X701 ,X702, X703, X704, X705, X706, X707, X708, X709,
X710, X71 1, X71 2 are independently from each other
selected from the group consisting of: ,,alkyl,
(C9-C3o)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl" and wherein alternatively
X606, X607 and/or X614, X615 and/or X627, X628 and/or
X634, X635 and/or X643, X644 and/or X653, X654 and/or
X658, X659 and/or X675, X676 and/or X684, X685 and/or
X687, X688 and/or X690, X691 and/or X693, X694 and/or
X697, X698 and/or X703, X704 and/or X706, X707 and/or
X709, X710 and/or respectively together can also form
,,heterocyclyl"; with the further proviso that
"-C(O)-N(alkyl) 2, -C(0)-N(cycloalkyl) 2, -
C(0)-N(cycloalkylalkyl) 2, -C(O)-N(arylalkyl) 2,
-C(O)-N(aryl) 2, -C(O)- N(heteroaryl) 2" are excluded
from above substituents group (iv); wherein optionally
the other one of R2, R3 being "alkyl, cycloalkyl,
cycloalkylal kyl, aryl, arylalkyl, heteroaryl" can in
turn independently from each other be additionally
substituted with at least one substituent, identical
or different, selected from above substituents group
(ii); wherein optionally the other one of R2, R3 being
"alkyl, cycloalkyl, cycloalkylal kyl, aryl, arylalkyl,
heteroaryl" and being substituted with at least one
substitu ent, identical or different, selected from
above substituents group (iv) and, optionally, also
(ii), can optionally be further substituted in their
substituents se lected from above substituents group
(iv) and, optionally, also (ii), with at least one
substituent, identical or different, selected from
above substituents group (i) ; with the sixth proviso
that, if R 1, R 1* are present (n is 1) and together
independently form "=S or =S+-0" and R2, R3 are
independently selected from the group consisting of
"hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl,
arylalkyl", each of R2, R3 being "alkyl, cycloalkyl,
cycloalkylalkyl, aryl, arylalkyl" must be substituted
with at least one substituent selected from the group
consisting of:(v) ,,heterocyclyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, -CF3, - N3, - NH2,
-NHX800, -NX801X802, -NO 2, -OH, -OCF 3, -SH, -0-SO
3H, - OP(O)(OH)2, -CHO, -COOH, -C(O)NH 2, -SO 3H,
-P(O)(OH) 2, -C(O)- X803, -C(O)O-X804, -C(O)NH-X805,
-C(O)NX806X807, -O-aryl, -Oarylalkyl, -O-heteroaryl,
-O-heteroarylalkyl, -O-heterocyclyl,
-Oheterocyclylalkyl, -O(-X808-O),-H ( i = 1, 2, 3, 4,
5), -O(-X809-O)-X810 (j = 1, 2, 3, 4, 5), -0C(0)-X81
1, -OC(O)-O-X81 2, -OC(O)-NHX813, -OC( O)-NX814X81 5,
-OP(O)(OX81 6)(OX817), -OSi(X81 8)(X819)(X820), - OS(O
2)-X821 , -NHC(O)-X822, -NX823C(O)-X824,
-NH-C(O)-O-X825, - NH-C(O)-NH-X826,
-NH-C(O)-NX827X828, -NX829-C(O)-O-X830, -
NX831-C(O)-NH-X832, -NX833-C(O)-NX834X835, -NHS(O
2)-X836, - NX837S(O2)-X838, -S-X839, -S(O)-X840, -S(O
2)-X841 , -S(O 2)NHX842, -S(O 2)NX843X844, -S(O
2)O-X845, -P(O)(OX846)(OX847), - Si(X848)(X849)(X850),
-C(NH)-NH 2, -C(NX851 )-NH 2, -C(NH)-NHX852, -
C(NH)-NX853X854, -C(NX855)-NHX856,
-C(NX857)-NX858X859, -NHC( O)-N H-O-X860,
-NH-C(O)-NX861-O-X862, -NX863-C(O)-NX864- O-X865,
-N(-C(O)-NH-O-X866) 2, -N(-C(O)-NX867-O-X868) 2, -N(-
C(O)-NH-O-X869)(-C(O)-NX870-O-X871), -C(S)-X872,
-C(S)-O-X873, -C(S)-NH-X874, -C(S)-NX875X876,
-C(O)-NH-O-X877, -C(O)-NX878- O-X879, -C(S)-NH-O-X880,
-C(S)-NX881 -O-X882, -C(O)-NH-NHX883,
-C(O)-NH-NX884X885, -C(O)-NX886-NX887X888, -C(S)-NHNH-
X889, -C(S)-NH-NX890X891 , -C(S)-NX892-NX893X894,
-C(O)- C(O)-O-X895, -C(O)-C(O)-NH 2,
-C(O)-C(O)-NHX896, -C(O)-C(O)- NX897X898,
-C(S)-C(O)-O-X899, -C(O)-C(S)-O-X900, -C(S)-C(S)-OX901
, -C(S)-C(O)-NH 2, -C(S)-C(O)-NHX902,
-C(S)-C(O)-NX903X904, -C(S)-C(S)-NH 2,
-C(S)-C(S)-NHX905, -C(S)-C(S)-NX906X907, -C(O)-
C(S)-NH 2, -C(O)-C(S)-NHX908, -C(O)-C(S)-NX909X91 0";
wherein X800, X801 , X802, X803, X804, X805, X806,
X807, X808, X809, X810, X81 1, X81 2, X813, X814, X81
5, X81 6, X817, X81 8, X81 9, X820, X821 , X822, X823,
X824, X825, X826, X827, X828, X829, X830, X831 , X832,
X833, X834, X835, X836, X837, X838, X839, X840, X841 ,
X842, X843, X844, X845, X846, X847, X848, X849, X850,
X851 , X852, X853, X854, X855, X856, X857, X858, X859,
X860, X861 , X862, X863, X864, X865, X866, X867, X868,
X869, X870, X871 , X872, X873, X874, X875, X876, X877,
X878, X879, X880, X881 , X882, X883, X884, X885,
X886,X887, X888, X889, X890, X891 , X892, X893, X894,
X895, X896, X897, X898, X899, X900, X901 , X902, X903,
X904, X905, X906, X907, X908, X909, X91 0, X91 1, X91
2 are independently from each other selected from the
group consisting of: ,,alkyl, (C9-C30)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl" and wherein alternatively X806, X807
and/or X81 4, X815 and/or X827, X828 and/or X834, X835
and/or X843, X844 and/or X853, X854 and/or X858, X859
and/or X875, X876 and/or X884, X885 and/or X887, X888
and/or X890, X891 and/or X893, X894 and/or X897, X898
and/or X903, X904 and/or X906, X907 and/or X909, X91 0
and/or respectively together can also 



form ,,heterocyclyl"; wherein optionally each of R2,
R3 being "alkyl, cycloalkyl, cycloalkylalkyl, aryl,
arylalkyl" can in turn independently from each other
be additionally substituted with at least one
substituent, identical or different, selected from
above substituents group (ii); wherein optionally each
of R2, R3 being "alkyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl" and being substituted with at least
one substituent, identical or differ ent, selected
from above substituents group (v) and, optionally,
also (ii), can op tionally be further substituted in
their substituents selected from above substituents
group (v) and, optionally, also (ii), with at least
one substituent, identical or different, selected from
above substituents group (iii); m independently is 1
or 2; R4m, R5m, R6, R7, R8, R9, R10, R 1 1, R12, R13,
R14, R15, R16, R 17, R18, R 19, R20, R21 , R22 are
independently from each other selected from the group
consisting of: (i) ,,hydrogen, alkyl, (C9-C30)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, het
erocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -F, -Cl, -Br, -I, - CN, -CF 3, - N3,
-NH 2, -NHX1 001 , -NX1 002X1 003, -NO 2, -OH, =0, -
OCF3, -SH, -0-SO 3H, -OP(O)(OH) 2, -CHO, -COOH,
-C(O)NH 2, -SO 3H, - P(O)(OH) 2, -C(O)-XI 004,
-C(O)O-XI 005, -C(O)NH-XI 006, - C(O)NXI 007X1 008,
-0-X1 009, -0(-X1 0 10-O) k- H (k = 1, 2, 3, 4, 5),
-0(- X 10 1 1-O) 1-XI 0 12 ( I = 1, 2, 3, 4, 5),
-OC(O)-XI 0 13, -OC(O)-O-XI 0 14, - OC(O)-NHXI 0 15,
-0-C(O)-NXI 0 16X1 0 17, -OP(O)(OXI 0 18)(0X1 0 19), -
OSi(XI 020)(X1 021 )(X1 022), -OS(O 2)-X1023,
-NHC(O)-NH 2, -NHC(O)-X1024, -NX1 025C(O)-XI 026,
-NH-C(O)-O-XI 027, -NH-C(O)-NHX1028, -NH-C(O)-NXI
029X1 030, -NX1 031 -C(O)-O-XI 032, -NX1033-
C(O)-NH-XI 034, -NX1 035-C(O)-NXI 036X1 037, -NHS(O
2)-X1038, - NX1 039S(O 2)-X1 040, -S-X1 041 ,-S(O)-XI
042, -S(O 2)-X1 043, - S(O 2)NH-XI 044, -S(O 2)NXI
045X1 046, -S(O 2)O-XI 047, - P(O)(OXI 048)(OX1 049),
-Si(XI 050)(X1 051 )(X1 052), -C(NH)-NH 2,- C(NXI
053)-NH 2,-C(NH)-NHXI 054, -C(NH)-NXI 055X1 056, -
C(NXI 057)-NHX1 058, -C(NXIOSg)-NXIOeOXIOeI
1-NH-C(O)-NH-OX 1062, -NH-C(O)-NXI 063-O-X1 064, -NX1
065-C(O)-NXI 066-OX 1067, -N(-C(O)-NH-O-X1
068)2,-N(-C(O)-NX1 069-O-X1 07O)2,-N(- C(O)-NH-O-XI
071 )(-C(O)-NX1 072-O-X1 073), -C(S)-XI 074,
-C(S)-OX1075, -C(S)-NH-XI 076, -C(S)-NXI 077X1 078,
-C(O)-NH-O-XI 079, - C(O)-NXI 080-O-X1 081
,-C(S)-NH-O-XI 082, -C(S)-NXI 083-O-X1 084,
-C(O)-NH-NH-XI 085, -C(O)-NH-NXI 086X1 087, -C(O)-NXI
088- NX1 089X1 090, -C(S)-NH-NH-XI 091 ,-C(S)-NH-NXI
092X1 093, -C(S)- NX1094-NX1 095X1 096,
-C(O)-C(O)-O-XI 097, -C(O)-C(O)-NH 2,-C(O)- C(O)-NHXI
098, -C(O)-C(O)-NXI 099X1 100, -C(S)-C(O)-O-X1 101,-
C(O)-C(S)-O-X1 102, -C(S)-C(S)-O-X1 103, -C(S)-C(O)-NH
2,-C(S)- C(O)-NHX1 104, -C(S)-C(O)-NX1 105X1 106,
-C(S)-C(S)-NH 2,-C(S)- C(S)-NHX1 107, -C(S)-C(S)-NX1
108X1 109, -C(O)-C(S)-NH 2,-C(O)- C(S)-NHX1 110
,-C(O)-C(S)-NXI 111X111 2"; wherein X 1001 ,X 1002, X
1003, X 1004, X 1005, X 1006, X 1007, X 1008,
X1009,X1010,X1011,X1012,X1013,X1014, X1015,X1016,X1 0
17 , X1018, X1019, X1020, X1021, X1022, X1023, X1024,
X1025, X1026, X 1027, X 1028, X 1029, X 1030, X 1031
,X 1032, X 1033, X 1034, X 1035, X1036, X1037, X1038,
X1039, X1040, X1041, X1042, X1043, X1044, X 1045, X
1046, X 1047, X 1048, X 1049, X 1050, X 1051 ,X 1052,
X 1053, X1054, X1055, X1056, X1057, X1058, X1059,
X1060, X1061, X1062, X1063, X1064, X1065, X1066,
X1067, X1068, X1069, X1070, X1071, X 1072, X 1073, X
1074, X 1075, X 1076, X 1077, X 1078, X 1079, X 1080,
X1081, X1082, X1083, X1084, X1085, X1086, X1087,
X1088, X1089, X 1090, X 1091 ,X 1092, X 1093, X 1094,
X 1095, X 1096, X 1097, X 1098, X1099, X 1100, X1101,
X 1102, X 1103, X 1104, X 1105, X 1106, X 1107, X
1108, X 1109, X 1110 ,X 1111,X 1112 are independently
from each other selected from the group consisting of:
,,alkyl, (C9-C30)alkyl, cycloalkyl,cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl" and wherein alternatively
X 1007, X 1008 and/or X 10 16, X 10 17 and/or X 1029,
X 1030 and/or X 1036, X 1037 and/or X 1045, X 1046
and/or X 1055, X 1056 and/or X 1060, X 1061 and/or X
1077, X 1078 and/or X 1086, X 1087 and/or X 1089, X
1090 and/or X 1092, X 1093 and/or X 1095, X 1096
and/or X 1099, X 1100 and/or X 1105, X 1106 and/or X
1108, X 1109 and/or X 1111, X 1112 and/or respectively
together can also form ,,heterocyclyl"; wherein
optionally above substituents of substituents group
(i) can in turn independently from each other be
substituted with at least one substituent, identical
or different, selected from the group consisting of:
(ii) ,,alkyl, (C9-C30)alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocycly lalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, -F, -Cl,
-Br, -I, -CN, - CF3, - N3, -NH 2, -NHX1 201 , -NX1
202X1 203, -NO 2, -OH, =0, -OCF 3, - SH, -0-SO 3H,
-OP(O)(OH) 2, -CHO, -COOH, -C(O)NH 2, -SO 3H, -
P(O)(OH) 2, -C(O)-XI 204, -C(O)O-XI 205, -C(O)NH-XI
206, - C(O)NXI 207X1 208, -O-X1 209, -O(-X1 2 10-O) m-
H (m = 1, 2, 3, 4, 5), -O(-X1 2 11-O) n-X1 2 12 (n =
1, 2, 3, 4, 5), -OC(O)-XI 2 13, -OC(O)-OX 12 14,
-OC(O)-NHXI 2 15, -O-C(O)-NX1 2 16X1 2 17, - OP(O)(OXI
2 18)(0X1 2 19), -OSi(XI 220)(X1 221 )(X1 222), -OS(O
2)- X1223, -NHC(O)-NH 2,-NHC(O)-XI 224, -NX1
225C(O)-XI 226, -NHC( O)-O-XI 227, -NH-C(O)-NH-XI 228,
-NH-C(O)-NXI 229X1 230, - NX1 231-C(O)-O-XI 232, -NX1
233-C(O)-NH-XI 234, -NX1235-C(O)- NX1 236X1 237,
-NHS(O 2)-X1 238, -NX1 239S(O 2)-X1 240, -S-X1 241 ,-
S(O)-XI 242, -S(O 2)-X1 243, -S(O 2)NH-XI 244, -S(O
2)NXI 245X1 246, -S(O 2)O-XI 247, -P(O)(OXI 248)(OX1
249), -Si(XI 250)(X1 251 )(X1 252), -C(NH)-NH 2,-C(NXI
253)-NH 2,-C(NH)-NHXI 254, -C(NH)- NX1 255X1 256,
-C(NXI 257)-NHX1 258, -C(NXI 259)-NX1 260X1 261 ,-
NH-C(O)-NH-O-XI 262, -NH-C(O)-NXI 263-O-X1 264,
-NX1265- C(O)-NXI 266-O-X1 267, -N(-C(O)-NH-O-X1
268)2,-N(-C(O)- NX1 269-O-X1 27O)2, -N(-C(O)-N H-O-X
1271 )(-C(O)-NX1 272-0- X 1273), -C(S)-XI 274,
-C(S)-O-XI 275, -C(S)-NH-XI 276, -C(S)- NX1 277X1 278,
-C(O)-NH-O-XI 279, -C(O)-NXI 280-O-X1 281 , -
C(S)-NH-O-XI 282, -C(S)-NXI 283-O-X1 284,
-C(O)-NH-NH-XI 285, -C(O)-NH-NXI 286X1 287, -C(O)-NXI
288-NX1 289X1 290, -C(S)-NHNH-X1 291 , -C(S)-NH-NXI
292X1 293, -C(S)-NXI 294-NX1 295X1 296,
-C(O)-C(O)-O-XI 297, -C(O)-C(O)-NH 2, -C(O)-C(O)-NHXI
298, - C(O)-C(O)-NXI 299X1 300, -C(S)-C(O)-O-X 1301 ,
-C(O)-C(S)-OX 1302, -C(S)-C(S)-O-XI 303, -C(S)-C(O)-NH
2, -C(S)-C(O)- NHX1 304, -C(S)-C(O)-NXI 305X1 306,
-C(S)-C(S)-NH 2, -C(S)-C(S)- NHX1 307, -C(S)-C(S)-NXI
308X1 309, -C(O)-C(S)-NH 2, -C(O)-C(S)- NHX1 3 10,
-C(O)-C(S)-NXI 3 1 1X131 2"; wherein X 1201 , X 1202,
X 1203, X 1204, X 1205, X 1206, X 1207, X 1208, X
1209, X1210, X121 1 X1212, X 12 13, X1214, X1215, X 12
16, X 1217, X 12 18, X1219, X1220, X1221 , X 1222,
X1223, X1224, X 1225, X 1226, X 1227, X1228, X1229,
X1230, X 1231 , X1232, X1233, X 1234, X 1235, X 1236,
X 1237, X 1238, X 1239, X 1240, X 1241 , X 1242, X
1243, X 1244, X 1245, X 1246, X 1247, X 1248, X 1249,
X 1250, X 1251 , X 1252, X 1253, X 1254, X1255, X1256,
X1257, X 1258, X1259, X1260, X 1261 , X 1262, X 1263,
X 1264, X 1265, X 1266, X 1267, X 1268, X 1269, X
1270, X 1271 , X 1272, X1273, X1274, X1275, X 1276,
X1277, X1278, X 1279, X 1280, X 1281 , X1282, X1283,
X1284, X 1285, X1286, X1287, X 1288, X 1289, X 1290, X
1291 , X 1292, X 1293, X 1294, X 1295, X 1296, X 1297,
X 1298, X 1299, X 1300, X 1301 , X 1302, X 1303, X
1304, X 1305, X 1306, X 1307, X 1308, X 1309, X 13 10,
X 13 11, X 13 12 are independently from each other
selected from the group consisting of: ,,alkyl,
(C9-C30)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl" and wherein alternatively
X1207, X 1208 and/or X 12 16, X 12 17 and/or X 1229, X
1230 and/or X 1236, X 1237 and/or X 1245, X 1246
and/or X 1255, X 1256 and/or X 1260, X 1261 and/or X
1277, X 1278 and/or X 1286, X 1287 and/or X 1289, X
1290 and/or X 1292, X 1293 and/or X 1295, X 1296
and/or X 1299, X 1300 and/or X 1305, X 1306 and/or X
1308, X 1309 and/or X131 1, X 13 12 and/or re 



spectively together can also form ,,heterocyclyl";
wherein optionally above substituents of substituents
group (ii) can in turn independently from each other
be substituted with at least one substituent,
identical or different, selected from the group
consisting of: (iii) ,,alkyl, (C9-C30)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, hetero
cyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -F, -Cl, -Br, -I,-CN, -CF 3, - N3,
-NH 2, -NHX1 401 , -NX1 402X1 403, -NO 2, -OH, =0,
-OCF 3, -SH, -0-SO 3H, -OP(O)(OH) 2, -CHO, -COOH, -
C(O)NH2, -SO 3H, -P(O)(OH) 2, -C(O)-XI 404, -C(O)O-XI
405, - C(O)NH-XI 406, -C(O)NXI 407X1 408, -O-X1409,
-O(-X1410-O) o- H (o = 1, 2, 3, 4, 5), -O(-X141 1-O)
P-X141 2 (p = 1, 2, 3, 4, 5), - OC(O)-XI 4 13,
-OC(O)-O-XI 4 14, -OC(O)-NHXI 4 15, -0-C(O)-
NX1416X141 7, -OP(O)(OXI 4 18)(0X1 4 19), - OSi(XI
420)(X1 421 )(X1 422), -OS(O 2)-X1423, -NHC(O)-NH 2, -
NHC(O)-XI 424, -NX1 425C(O)-XI 426, -NH-C(O)-O-XI 427,
- NH-C(O)-NH-XI 428, -NH-C(O)-NXI 429X1 430,
-NX1431-C(O)- O-X1432, -NX1 433-C(O)-NH-XI 434,
-NX1435-C(O)- NX1 436X1 437, -NHS(O 2)-X1438,
-NX1439S(O 2)-X1440, -SX1441 , -S(O)-XI 442, -S(O
2)-X1443, -S(O 2)NH-XI 444, - S(O2)NXI 445X1 446, -S(O
2)O-XI 447, -P(O)(OXI 448)(OX1 449), - Si(XI 450)(X1
451 )(X1 452), -C(NH)-NH 2, -C(NXI 453)-NH 2, -
C(NH)-NHXI 454, -C(NH)-NXI 455X1 456, -C(NXI 457)-NHX1
458, -C(NXI 459)-NX1 460X1 461, -NH-C(O)-NH-O-XI 462,
-NHC( O)-NXI 463-O-X1 464, -NX1 465-C(O)-NXI 466-O-X
1467, -N(- C(O)-NH-O-XI 468)2,-N(-C(O)-NX1469-O-X1470)
2,-N(-C(0)- NH-0-X1 471 )(-C(0)-NX1 472-O-X1 473),
-C(S)-XI 474, -C(S)- O-X1475, -C(S)-NH-XI 476,
-C(S)-NXI 477X1 478, -C(O)-NH-OX1479, -C(O)-NX
1480-O-X 1481 , -C(S)-N H-O-X 1482, -C(S)-
NX1483-O-X1484, -C(O)-NH-NH-XI 485, -C(O)-NHNX1 486X1
487, -C(O)-NXI 488-NX1 489X1 490, -C(S)-NH-NHX 1491 ,
-C(S)-NH-NXI 492X1 493, -C(S)-NXI 494-NX1 495X1 496,
-C(O)-C(O)-O-XI 497, -C(O)-C(O)-NH 2, -C(O)-C(O)-NHXI
498, -C(O)-C(O)-NXI 499X1 500, -C(S)-C(O)-O-XI 501 ,
-C(O)-C(S)- O-X1502, -C(S)-C(S)-O-XI 503,
-C(S)-C(O)-NH 2, -C(S)-C(O)- NHX1504, -C(S)-C(O)-NXI
505X1 506, -C(S)-C(S)-NH 2, -C(S)- C(S)-NHXI 507,
-C(S)-C(S)-NXI 508X1 509, -C(O)-C(S)-NH 2, -
C(O)-C(S)-NHXI 510, -C(O)-C(S)-NXI 5 1 1X151 2";
wherein X1401 , X1402, X1403, X1404, X1405, X1406,
X1407, X1408, X1409, X141 0, X141 1, X1412, X1413,
X1414, X141 5, X1416, X1417, X141 8, X1419, X1420,
X1421 , X1422, X1423, X1424, X1425, X1426, X1427,
X1428, X1429, X1430, X1431 ,X1432, X1433, X1434,
X1435, X1436, X1437, X1438, X1439, X 1440, X 1441 ,X
1442, X 1443, X 1444, X 1445, X 1446, X 1447, X1448,
X1449, X1450, X1451, X1452, X1453, X1454, X1455,
X1456, X1457, X1458, X1459, X1460, X1461, X1462,
X1463, X1464, X1465, X1466, X1467, X1468, X1469,
X1470, X1471, X1472, X1473, X1474, X1475, X1476,
X1477, X1478, X1479, X1480, X1481, X1482, X1483,
X1484, X1485, X1486, X1487, X1488, X1489, X1490,
X1491, X1492, X1493, X1494, X1495, X1496, X1497,
X1498, X1499, X1500, X1501, X1502, X1503, X1504,
X1505, X1506, X1507, X1508, X1509, X1510, X151 1 , X
1512 are independently from each other selected from
the group consisting of: ,,alkyl, (C9-C30)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl" and wherein alternatively X 1407, X
1408 and/or X 14 16, X 14 17 and/or X 1429, X 1430
and/or X 1436, X 1437 and/or X 1445, X 1446 and/or X
1455, X 1456 and/or X 1460, X 1461 and/or X 1477, X
1478 and/or X 1486, X 1487 and/or X 1489, X 1490
and/or X 1492, X 1493 and/or X 1495, X 1496 and/or X
1499, X 1500 and/or X 1505, X 1506 and/or X 1508, X
1509 and/or X 15 11, X1512 and/or respectively
together can also form ,,heterocyclyl"; or (B) V, W
are independently from each other selected from the
group consisting of: "=O, =S, =S+- O , geminally
linked H2" ; FM * , R2 together independently form
"heterocyclyl" or together independently form
"heteroaryl"; where "heterocyclyl" and "heteroaryl"
can optionally be substi tuted with at least one
substituent selected from below substituents group
(i); R 1 , R3 are independently from each other
selected from the group consisting of: (i) ,,hydrogen,
alkyl, (C9-C30)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, het erocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, -F, -Cl, -Br, -I, - CN,
-CF 3, - N3, -NH 2, -NHZ1 , -NZ2Z3, -NO 2, -OH, =0,
-OCF 3, -SH, -OSO3H, -OP(O)(OH) 2, -CHO, -COOH,
-C(O)NH 2, -SO 3H, -P(O)(OH) 2, - C(0)-Z4, -C(0)0-Z5,
-C(0)NH-Z6, -C(O)NZ7Z8, -0-Z9, -O(-Z10-O) a- H (a = 1,
2, 3, 4, 5), -0(-Z1 1-0) b-Z12 (b = 1, 2, 3, 4, 5),
-OC(O)-ZI 3, - OC(O)-O-ZI 4, -OC(O)-NHZI 5,
-0-C(O)-NZI 6Z1 7, - OP(O)(OZI 8)(0Z1 9),
-OSi(Z20)(Z21 )(Z22), -OS(O 2)-Z23, -NHC(O)-NH 2,
-NHC(O)-Z24, -NZ25C(O)-Z26, -NH-C(O)-O-Z27, -
NH-C(O)-N H-Z28, -NH-C(O)-NZ29Z30, -NZ31-C(O)-O-Z32,
-NZ33-C(O)-NH-Z34, - NZ35-C(O)-NZ36Z37, -NHS(O 2)-Z38,
-NZ39S(O 2)-Z40, -S-Z41 , -S(O)- Z42, -S(O 2)-Z43,
-S(O 2)NH-Z44, -S(O 2)NZ45Z46, -S(O 2)O-Z47, -
P(O)(OZ48)(OZ49), -Si(Z50)(Z51 )(Z52), -C(NH)-NH 2,
-C(NZ53)-NH 2, - C(NH)-NHZ54, -C(NH)-NZ55Z56,
-C(NZ57)-NHZ58, -C(NZ59)- NZ60Z61 , -NH-C(O)-NH-O-Z62,
-NH-C(O)-NZ63-O-Z64, -NZ65- C(O)-NZ66-O-Z67,
-N(-C(O)-NH-O-Z68) 2, -N(-C(O)-NZ69-O-Z70) 2, -
N(-C(O)-NH-O-Z71)(-C(O)-NZ72-O-Z73), -C(S)-Z74,
-C(S)-O-Z75, - C(S)-NH-Z76, -C(S)-NZ77Z78,
-C(O)-NH-O-Z79, -C(O)-NZ80-O-Z81 , -C(S)-NH-O-Z82,
-C(S)-NZ83-O-Z84, -C(O)-NH-NH-Z85, -C(O)-NHNZ86Z87,
-C(O)-NZ88-NZ89Z90, -C(S)-N H-N H-Z91 ,
-C(S)-NHNZ92Z93, -C(S)-NZ94-NZ95Z96, -C(O)-C(O)-O-Z97,
-C(O)-C(O)-NH 2, -C(O)-C(O)-NHZ98, -C(O)-C(O)-NZ99Z1
00, -C(S)-C(O)-O-ZI 01, - C(O)-C(S)-O-ZI 02,
-C(S)-C(S)-O-ZI 03, -C(S)-C(O)-NH 2, -C(S)-C(O)- NHZ1
04, -C(S)-C(O)-NZI 05Z1 06, -C(S)-C(S)-NH 2,
-C(S)-C(S)- NHZ1 07, -C(S)-C(S)-NZI 08Z1 09,
-C(O)-C(S)-NH 2, -C(O)-C(S)- NHZ1 10, -C(O)-C(S)-NZ1
11Z 112"; wherein Z 1, Z2, Z3, Z4, Z5, Z6, Z7, Z8, Z9,
Z 10, Z 11, Z 12, Z 13, Z 14, Z 15, Z 16, Z 17, Z 18,
Z 19, Z20, Z21 , Z22, Z23, Z24, Z25, Z26, Z27, Z28,
Z29, Z30, Z31 , Z32, Z33, Z34, Z35, Z36, Z37, Z38,
Z39, Z40, Z41 , Z42, Z43, Z44, Z45, Z46, Z47, Z48,
Z49, Z50, Z51 , Z52, Z53, Z54, Z55, Z56, Z57, Z58,
Z59, Z60, Z61 , Z62, Z63, Z64, Z65, Z66, Z67, Z68,
Z69, Z70, Z71 , Z72, Z73, Z74, Z75, Z76, Z77, Z78,
Z79, Z80, Z81 , Z82, Z83, Z84, Z85, Z86, Z87, Z88,
Z89, Z90, Z91 , Z92, Z93, Z94, Z95, Z96, Z97, Z98,
Z99, Z 100, Z101 , Z 102, Z 103, Z 104, Z 105, Z106,
Z107, Z108, Z 109, Z 110, Z 111, Z 112 are
independently from each other selected from the group
consisting of: ,,alkyl, (C9-C30)alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl" and
wherein alternatively Z7, Z8 and/or Z 16, Z 17 and/or
Z29, Z30 and/or Z36, Z37 and/orZ45, Z46 and/or Z55,
Z56 and/or Z60, Z61 and/or Z77, Z78 and/or Z86, Z87
and/or Z89, Z90 and/or Z92, Z93 and/or Z95, Z96 and/or
Z99, Z 1OO and/or Z 105, Z 106 and/or Z 108, Z 109
and/or Z 111, Z 112 and/or respectively to gether can
also form ,,heterocyclyl"; wherein optionally above
substituents of substituents group (i) can in turn
independently from each other be substituted with at
least one substituent, identical or different,
selected from the group consisting of: (ii) ,,alkyl,
(C9-C30)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, -F, -Cl, -Br, -I, -CN, -
C F3,- N 3,-NH 2,-NHZ201 ,-NZ202Z203, -NO 2,-OH, =0,
-OCF 3,-SH, -0-SO 3H ,-OP(O)(OH) 2,-CHO, -COOH,
-C(O)NH 2,-SO 3H ,- P(O)(OH)2,-C(O)-Z204, -C(O)O-Z205,
-C(O)NH-Z206, - C(O)NZ207Z208, -O-Z209, -O(-Z210-O)
c-H (c = 1 , 2 , 3 , 4 , 5), -0(- Z211-O) d-Z212 (d =
1 , 2 , 3 , 4 , 5), -OC(O)-Z213, -OC(O)-O-Z214, -
OC(O)-NHZ21 5 ,-O-C(O)-NZ21 6Z21 7 ,-0P(0)(0Z21
8)(OZ21 9), - 



OSi(Z220)(Z221)(Z222), -OS(O 2)-Z223, -NHC(O)-NH
2,-NHC(O)- Z224, -NZ225C(O)-Z226, -NH-C(O)-O-Z227,
-NH-C(O)-NH-Z228, - NH-C(O)-NZ229Z230,
-NZ231-C(O)-O-Z232, -NZ233-C(O)-NHZ234,
-NZ235-C(O)-NZ236Z237, -NHS(O 2)-Z238, -NZ239S(O 2)-
Z240, -S-Z241 ,-S(O)-Z242, -S(O 2)-Z243, -S(O
2)NH-Z244, - S(O 2)NZ245Z246, -S(O 2)O-Z247,
-P(O)(OZ248)(OZ249), - Si(Z250)(Z251)(Z252), -C(NH)-NH
2,-C(NZ253)-NH 2,-C(NH)- NHZ254, -C(NH)-NZ255Z256,
-C(NZ257)-NHZ258, -C(NZ259)- NZ260Z261 ,-N H-C(O)-N
H-O-Z262, -NH-C(O)-NZ263-O-Z264, -
NZ265-C(O)-NZ266-O-Z267, -N(-C(O)-NH-O-Z268)
2,-N(-C(O)- NZ269-O-Z270)
2,-N(-C(O)-NH-O-Z271)(-C(O)-NZ272-O-Z273), -
C(S)-Z274, -C(S)-O-Z275, -C(S)-NH-Z276,
-C(S)-NZ277Z278, - C(O)-NH-O-Z279, -C(O)-NZ280-O-Z281
,-C(S)-NH-O-Z282, - C(S)-NZ283-O-Z284,
-C(O)-NH-NH-Z285, -C(O)-NH-NZ286Z287,
-C(O)-NZ288-NZ289Z290, -C(S)-NH-NH-Z291
,-C(S)-NHNZ292Z293, -C(S)-NZ294-NZ295Z296,
-C(O)-C(O)-O-Z297, -C(O)- C(O)-NH 2,-C(O)-C(O)-NHZ298,
-C(O)-C(O)-NZ299Z300, -C(S)- C(O)-O-Z301,
-C(O)-C(S)-O-Z302, -C(S)-C(S)-O-Z303, -C(S)- C(O)-NH
2,-C(S)-C(O)-NHZ304, -C(S)-C(O)-NZ305Z306,
-C(S)-C(S)-NH 2, -C(S)-C(S)-NHZ307,
-C(S)-C(S)-NZ308Z309, -C(O)- C(S)-NH 2,
-C(O)-C(S)-NHZ31 0, -C(O)-C(S)-NZ31 1Z312"; wherein
Z201 , Z202, Z203, Z204, Z205, Z206, Z207, Z208, Z209,
Z210, Z21 1, Z21 2, Z21 3, Z21 4, Z21 5, Z21 6, Z21 7,
Z21 8, Z21 9, Z220, Z221 , Z222, Z223, Z224, Z225,
Z226, Z227, Z228, Z229, Z230, Z231 , Z232, Z233, Z234,
Z235, Z236, Z237, Z238, Z239, Z240, Z241 , Z242, Z243,
Z244, Z245, Z246, Z247, Z248, Z249, Z250, Z251 , Z252,
Z253, Z254, Z255, Z256, Z257, Z258, Z259, Z260, Z261 ,
Z262, Z263, Z264, Z265, Z266, Z267, Z268, Z269, Z270,
Z271 , Z272, Z273, Z274, Z275, Z276, Z277, Z278, Z279,
Z280, Z281 , Z282, Z283, Z284, Z285, Z286, Z287, Z288,
Z289, Z290, Z291 , Z292, Z293, Z294, Z295, Z296, Z297,
Z298, Z299, Z300, Z301 , Z302, Z303, Z304, Z305, Z306,
Z307, Z308, Z309, Z31 0, Z31 1, Z31 2 are
independently from each other selected from the group
consisting of: ,,alkyl, (C9-C30)alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl" and
wherein alternatively Z207, Z208 and/or Z21 6, Z21 7
and/or Z229, Z230 and/or Z236, Z237 and/or Z245, Z246
and/or Z255, Z256 and/or Z260, Z261 and/or Z277, Z278
and/or Z286, Z287 and/or Z289, Z290 and/or Z292, Z293
and/or Z295, Z296 and/or Z299, Z300 and/or Z305, Z306
and/or Z308, Z309 and/or Z31 1, Z31 2 and/or
respectively together can also form ,,heterocyclyl";
wherein optionally above substituents of substituents
group (ii) can in turn independently from each other
be substituted with at least one substituent,
identical or different, selected from the group
consisting of: (iii) ,,alkyl, (C9-C30)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, hetero
cyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -F, -Cl, -Br, -I, -CN, -CF 3, - N3,
-NH 2, -NHZ401 , -NZ402Z403, -NO 2, -OH, =0, - OCF3,
-SH, -0-SO 3H, -OP(O)(OH) 2, -CHO, -COOH, -C(O)NH 2, -
SO3H, -P(O)(OH) 2, -C(O)-Z404, -C(O)O-Z405,
-C(O)NH-Z406, - C(O)NZ407Z408, -O-Z409, -0(-Z41 0-O)
e- H (e = 1, 2, 3, 4, 5), - 0(-Z41 1-O) f-Z412 (f = 1,
2, 3, 4, 5), -OC(O)-Z41 3, -OC(O)-OZ414, -OC(O)-NHZ41
5, -O-C(O)-NZ41 6Z417, - OP(O)(OZ41 8)(OZ41 9),
-OSi(Z420)(Z421 )(Z422), -OS(O 2)-Z423, - NHC(O)-NH 2,
-NHC(O)-Z424, -NZ425C(O)-Z426, -NH-C(O)-OZ427,
-NH-C(O)-NH-Z428, -NH-C(O)-NZ429Z430, -NZ431-
C(O)-O-Z432, -NZ433-C(O)-NH-Z434, -NZ435-C(O)-
NZ436Z437, -NHS(O 2)-Z438, -NZ439S(O 2)-Z440, -S-Z441
, - S(O)-Z442, -S(O 2)-Z443, -S(O 2)NH-Z444, -S(O
2)NZ445Z446, - S(O2)O-Z447, -P(O)(OZ448)(OZ449),
-Si(Z450)(Z451 )(Z452), - C(NH)-NH 2, -C(NZ453)-NH 2,
-C(NH)-NHZ454, -C(NH)- NZ455Z456, -C(NZ457)-NHZ458,
-C(NZ459)-NZ460Z461 , -NHC( O)-NH-O-Z462,
-NH-C(O)-NZ463-O-Z464, -NZ465-C(O)- NZ466-O-Z467,
-N(-C(O)-NH-O-Z468) 2, -N(-C(O)-NZ469-OZ470) 2,
-N(-C(O)-NH-O-Z471 )(-C(O)-NZ472-O-Z473), -C(S)- Z474,
-C(S)-O-Z475, -C(S)-NH-Z476, -C(S)-NZ477Z478, -C(O)-
NH-O-Z479, -C(O)-NZ480-O-Z481 , -C(S)-NH-O-Z482,
-C(S)- NZ483-O-Z484, -C(O)-N H-N H-Z485,
-C(O)-NH-NZ486Z487, - C(O)-NZ488-NZ489Z490, -C(S)-N
H-N H-Z491 , -C(S)-NHNZ492Z493, -C(S)-NZ494-NZ495Z496,
-C(O)-C(O)-O-Z497, - C(O)-C(O)-NH 2,
-C(O)-C(O)-NHZ498, -C(O)-C(O)-NZ499Z500,
-C(S)-C(O)-O-Z501 , -C(O)-C(S)-O-Z502,
-C(S)-C(S)-O-Z503, -C(S)-C(O)-NH 2, -C(S)-C(O)-NHZ504,
-C(S)-C(O)-NZ505Z506, -C(S)-C(S)-NH 2,
-C(S)-C(S)-NHZ507, -C(S)-C(S)-NZ508Z509, -
C(O)-C(S)-NH 2, -C(O)-C(S)-NHZ510, -C(0)-C(S)-NZ51
1Z51 2"; wherein Z401 , Z402, Z403, Z404, Z405, Z406,
Z407, Z408, Z409, Z410, Z41 1, Z412, Z41 3, Z414, Z41
5, Z41 6, Z417, Z418, Z419, Z420, Z421 , Z422, Z423,
Z424, Z425, Z426, Z427, Z428, Z429, Z430, Z431 , Z432,
Z433, Z434, Z435, Z436, Z437, Z438, Z439, Z440, Z441 ,
Z442, Z443, Z444, Z445, Z446, Z447, Z448, Z449, Z450,
Z451 , Z452, Z453, Z454, Z455, Z456, Z457, Z458, Z459,
Z460, Z461 , Z462, Z463, Z464, Z465, Z466, Z467, Z468,
Z469, Z470, Z471 , Z472, Z473, Z474, Z475, Z476, Z477,
Z478, Z479, Z480, Z481 , Z482, Z483, Z484, Z485, Z486,
Z487, Z488, Z489, Z490, Z491 , Z492, Z493, Z494, Z495,
Z496, Z497, Z498, Z499, Z500, Z501 , Z502, Z503, Z504,
Z505, Z506, Z507, Z508, Z509, Z51 0, Z51 1, Z51 2 are
independently from each other selected from the group
consisting of: ,,alkyl, (C9-C30)alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl" and
wherein alternatively Z407, Z408 and/or Z41 6,Z41 7
and/or Z429, Z430 and/or Z436, Z437 and/or Z445, Z446
and/or Z455, Z456 and/or Z460, Z461 and/or Z477, Z478
and/or Z486, Z487 and/or Z489, Z490 and/or Z492, Z493
and/or Z495, Z496 and/or Z499, Z500 and/or Z505, Z506
and/or Z508, Z509 and/or Z51 1, Z51 2 and/or
respectively together can also form ,,heterocyclyl";
alternatively, R 1, R3 can also independently from
each other be "no substituent"; n independently is 1;
m independently is 1 or 2; R4m, R5m, R6, R7, R8, R9,
R10, R 11, R12, R13, R14, R15, R16, R 17, R18, R 19,
R20, R21 , R22 are independently from each other
selected from the group consisting of: (i) ,,hydrogen,
alkyl, (C9-C30)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, -F, -Cl, -Br, -I, - CN,
-CF 3, - N3, -NH 2, -NHZ1 001 , -NZ1002Z1 003, -NO 2,
-OH, =0, -OCF 3, -SH, -0-SO 3H, -OP(O)(OH) 2, -CHO,
-COOH, -C(O)NH 2, -SO 3H, - P(O)(OH) 2, -C(O)-ZI 004,
-C(O)O-ZI 005, -C(O)NH-ZI 006, - C(O)NZI 007Z1 008,
-O-Z1009, -O(-Z101 0-O) k- H (k = 1, 2, 3, 4, 5), -0(-
Z 10 1 1-O),-Z1012 ( I = 1, 2, 3, 4, 5), -OC(O)-Z1013,
-OC(O)-O-ZI 0 14, - OC(O)-NHZI 0 15, -0-C(O)-NZI 0
16Z1 0 17, -OP(O)(OZI 0 18)(0Z1 0 19), - OSi(ZI
020)(Z1 021 )(Z1 022), -OS(O 2)-Z1023, -NHC(O)-NH 2,
-NHC(O)- Z 1024, -NZ1 025C(O)-ZI 026, -NH-C(O)-O-ZI
027, -NH-C(O)-NHZ 1028, -NH-C(O)-NZI 029Z1 030, -NZ1
031 -C(O)-O-ZI 032, -NZ1033- C(O)-NH-ZI 034, -NZ1
035-C(O)-NZI 036Z1 037, -NHS(O 2)-Z1 038, - NZ1
039S(O2)-Z1040, -S-Z1041 , -S(O)-ZI 042, -S(O
2)-Z1043, - S(O2)NH-ZI 044, -S(O 2)NZI 045Z1 046, -S(O
2)O-ZI 047, - P(O)(OZI 048)(OZ1 049), -Si(ZI 050)(Z1
051 )(Z1 052), -C(NH)-NH 2, - C(NZI 053)-NH 2,
-C(NH)-NHZI 054, -C(NH)-NZI 055Z1 056, -C(NZI 057)-
NHZ1 058, -C(NZI 059)-NZ1 060Z1 061 , -NH-C(O)-NH-O-ZI
062, -NHC( O)-NZI 063-O-Z1 064, -NZ1 065-C(O)-NZI
066-O-Z1 067, -N(-C(O)- NH-O-Z1 068)2,
-N(-C(O)-NZ1069-O-Z1070) 2, -N(-C(O)-NH-OZ 1071
)(-C(O)-NZ1 072-O-Z1 073), -C(S)-ZI 074, -C(S)-O-ZI
075, -C(S)- NH-Z1076, -C(S)-NZI 077Z1 078,
-C(O)-NH-O-ZI 079, -C(O)-NZI 080-O-Z1081 ,
-C(S)-NH-O-ZI 082, -C(S)-NZI 083-O-Z1 084, -C(O)-NHNH-
Z1085, -C(O)-NH-NZI 086Z1 087, -C(O)-NZI 088-NZ1089Z1
090, - 



C(S)-NH-NH-ZI 091 , -C(S)-NH-NZI 092Z1 093, -C(S)-NZI
094- NZ1 095Z1 096, -C(O)-C(O)-O-ZI 097, -C(O)-C(O)-NH
2, -C(O)-C(O)- NHZ1 098, -C(O)-C(O)-NZI 099Z1 100,
-C(S)-C(O)-O-Z1 101 , -C(O)- C(S)-O-Z1 102,
-C(S)-C(S)-O-Z1 103, -C(S)-C(O)-NH 2, -C(S)-C(O)- NHZ1
104, -C(S)-C(O)-NZ1 105Z1 106, -C(S)-C(S)-NH 2,
-C(S)-C(S)- NHZ1 107, -C(S)-C(S)-NZ1 108Z1 109,
-C(O)-C(S)-NH 2, -C(O)-C(S)- NHZ1 110, -C(O)-C(S)-NZ1
111Z 1112"; wherein X 1001 , X 1002, X 1003, X 1004, X
1005, X 1006, X 1007, X 1008, XI OO XI OIO. XIOn XIO
XI OI XIOH X101 5, X 10 16, X 10 17, X 10 18, X 1019,
X1020, X1021 , X 1022, X1023, X1024, X 1025, X 1026, X
1027, X 1028, X1029, X1030, X 1031 , X1032, X1033, X
1034, X 1035, X 1036, X 1037, X1038, X1039, X 1040,
X1041 , X1042, X 1043, X 1044, X 1045, X 1046, X 1047,
X 1048, X 1049, X 1050, X 1051 , X 1052, X 1053, X
1054, X 1055, X1056, X1057, X 1058, X1059, X1060, X
1061 , X 1062, X 1063, X 1064, X1065, X1066, X 1067,
X1068, X1069, X 1070, X 1071 , X 1072, X 1073, X1074,
X1075, X 1076, X1077, X1078, X 1079, X 1080, X 1081 ,
X 1082, X1083, X1084, X 1085, X1086, X1087, X 1088, X
1089, X 1090, X 1091 , X 1092, X 1093, X 1094, X 1095,
X 1096, X 1097, X 1098, X 1099, X 1100, X 110 1 , X
1102, X 1103, X 1104, X 1105, X 1106, X 1107, X 1108,
X 1109, X 1110, X 1111, X 1112 are independently from
each other selected from the group consisting of:
,,alkyl, (C9-C30)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl" and wherein alternatively
X 1007, X 1008 and/or X 10 16, X 10 17 and/or X 1029,
X 1030 and/or X 1036, X 1037 and/or X 1045, X 1046
and/or X 1055, X 1056 and/or X 1060, X 1061 and/or X
1077, X 1078 and/or X 1086, X 1087 and/or X 1089, X
1090 and/or X 1092, X 1093 and/or X 1095, X 1096
and/or X 1099, X 1100 and/or X 1105, X 1106 and/or X
1108, X 1109 and/or X 1111, X 1112 and/or respectively
together can also form ,,heterocyclyl"; wherein
optionally above substituents of substituents group
(i) can in turn independently from each other be
substituted with at least one substituent, identical
or different, selected from the group consisting
of:(ii) ,,alkyl, (C9-C3o)alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, -F, -Cl,
-Br, -I, -CN, - CF3, - N3, -NH 2, -NHZ1 201 , -NZ1
202Z1 203, -NO 2, -OH, =0, -OCF 3, - SH, -0-SO 3H,
-OP(O)(OH) 2, -CHO, -COOH, -C(O)NH 2, -SO 3H, -
P(O)(OH)2, -C(O)-ZI 204, -C(O)O-ZI 205, -C(O)NH-ZI
206, - C(O)NZI 207Z1 208, -O-Z1209, -O(-Z1 2 10-O) m-
H (m = 1, 2, 3, 4, 5), - O(-Z1 2 11-O)n-Z1212 (n = 1,
2, 3, 4, 5), -OC(O)-ZI 2 13, -OC(O)-OZ 1214,
-OC(O)-NHZI 2 15, -0-C(O)-NZI 2 16Z1 2 17, - OP(O)(OZI
2 18)(0Z1 2 19), -OSi(ZI 220)(Z1 221 )(Z1 222), -OS(O
2)- Z 1223, -NHC(O)-NH 2, -NHC(O)-ZI 224, -NZ1
225C(O)-ZI 226, -NHC( O)-O-ZI 227, -NH-C(O)-NH-ZI 228,
-NH-C(O)-NZI 229Z1 230, - NZ1 231-C(O)-O-ZI 232, -NZ1
233-C(O)-NH-ZI 234, -NZ1 235-C(O)- NZ1 236Z1237,
-NHS(O 2)-Z1 238, -NZ1239S(O 2)-Z1240, -S-Z1241 , -
S(O)-ZI 242, -S(O 2)-Z1243, -S(O 2)NH-ZI 244, -S(O
2)NZI 245Z1 246, - S(O2)O-ZI 247, -P(O)(OZI 248)(OZ1
249), -Si(ZI 250)(Z1 251 )(Z1 252), - C(NH)-NH 2,
-C(NZI 253)-NH 2, -C(NH)-NHZI 254, -C(NH)- NZ1 255Z1
256, -C(NZI 257)-NHZ1 258, -C(NZI 259)-NZ1 260Z1 261 ,
- NH-C(O)-NH-O-ZI 262, -NH-C(O)-NZI 263-O-Z1 264, -NZ1
265- C(O)-NZI 266-O-Z1 267, -N(-C(O)-NH-O-Z1 268)2,
-N(-C(O)- NZ1 269-O-Z1 27O)2, -N(-C(0)-NH-0-Z1 271
)(-C(0)-NZ1 272-0- Z 1273), -C(S)-ZI 274, -C(S)-O-ZI
275, -C(S)-NH-ZI 276, -C(S)- NZ1 277Z1 278,
-C(O)-NH-O-ZI 279, -C(O)-NZI 280-O-Z1 281 , -
C(S)-NH-O-ZI 282, -C(S)-NZI 283-O-Z1 284,
-C(O)-NH-NH-ZI 285, -C(O)-NH-NZI 286Z1 287, -C(O)-NZI
288-NZ1 289Z1 290, -C(S)-NHNH- Z1 291 , -C(S)-NH-NZI
292Z1 293, -C(S)-NZI 294-NZ1 295Z1 296,
-C(O)-C(O)-O-ZI 297, -C(O)-C(O)-NH 2, -C(O)-C(O)-NHZI
298, - C(O)-C(O)-NZI 299Z1 300, -C(S)-C(O)-O-ZI 301 ,
-C(O)-C(S)-OZ 1302, -C(S)-C(S)-O-ZI 303, -C(S)-C(O)-NH
2, -C(S)-C(O)- NHZ1 304, -C(S)-C(O)-NZI 305Z1 306,
-C(S)-C(S)-NH 2, -C(S)-C(S)- NHZ1 307, -C(S)-C(S)-NZI
308Z1 309, -C(O)-C(S)-NH 2, -C(O)-C(S)- NHZ1 3 10,
-C(O)-C(S)-NZI 3 11Z 13 12"; wherein Z 1201 , Z 1202,
Z 1203, Z 1204, Z 1205, Z 1206, Z 1207, Z 1208, Z
1209, Z1210, Z 12 1 1, Z1212, Z1213, Z1214, Z1215, Z
12 16, Z1217, Z 12 18, Z1219, Z 1220, Z 1221 , Z 1222,
Z 1223, Z 1224, Z 1225, Z 1226, Z 1227, Z 1228, Z
1229, Z 1230, Z 1231 , Z 1232, Z 1233, Z 1234, Z
1235,Z 1236, Z1237, Z 1238, Z1239, Z1240, Z1241 ,
Z1242, Z 1243, Z1244, Z 1245, Z1246, Z 1247, Z1248,
Z1249, Z1250, Z1251 , Z 1252, Z1253, Z 1254, Z1255, Z
1256, Z1257, Z1258, Z1259, Z1260, Z 1261 , Z1262, Z
1263, Z1264, Z 1265, Z1266, Z1267, Z1268, Z1269, Z
1270, Z1271 , Z 1272, Z 1273, Z 1274, Z 1275, Z 1276,
Z 1277, Z 1278, Z 1279, Z 1280, Z 1281 , Z1282, Z
1283, Z1284, Z1285, Z1286, Z1287, Z 1288, Z1289, Z
1290, Z1291 , Z 1292, Z1293, Z1294, Z1295, Z1296, Z
1297, Z1298, Z 1299, Z1300, Z 1301 , Z1302, Z1303,
Z1304, Z1305, Z 1306, Z1307, Z 1308, Z 1309, Z 13 10,
Z131 1, Z1312 are independently from each other
selected from the group consisting of: ,,alkyl,
(C9-C30)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl" and wherein alternatively
Z 1207, Z1208 and/or Z 1216, Z 12 17 and/or Z 1229, Z
1230 and/or Z 1236, Z 1237 and/or Z 1245, Z 1246
and/or Z 1255, Z 1256 and/or Z 1260, Z 1261 and/or Z
1277, Z 1278 and/or Z 1286, Z 1287 and/or Z 1289, Z
1290 and/or Z 1292, Z 1293 and/or Z 1295, Z 1296
and/or Z 1299, Z 1300 and/or Z 1305, Z 1306 and/or Z
1308, Z 1309 and/or Z 13 11, Z 13 12 and/or
respectively together can also form ,,heterocyclyl";
wherein optionally above substituents of substituents
group (ii) can in turn independently from each other
be substituted with at least one substituent,
identical or different, selected from the group
consisting of: (iii) ,,alkyl, (C9-C30)alkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, hetero
cyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -F, -Cl, -Br, -I, -CN, -CF 3, - N3,
-NH 2, -NHZ1401 , -NZ1402Z1403, -NO 2, -OH, =0, -OCF
3, -SH, -0-SO 3H, -OP(O)(OH) 2, -CHO, -COOH, - C(O)NH
2, -SO 3H, -P(O)(OH) 2, -C(O)-ZI 404, -C(O)O-ZI 405, -
C(O)NH-ZI 406, -C(O)NZI 407Z1 408, -O-Z1409,
-O(-Z1410-O) o- H (o = 1, 2, 3, 4, 5), -0(-Z141 1-O)
P-Z141 2 (p = 1, 2, 3, 4, 5), - OC(O)-ZI 4 13,
-OC(O)-O-ZI 4 14, -OC(O)-NHZI 4 15, -0-C(O)-
NZ1416Z1417, -OP(O)(OZI 4 18)(0Z1 4 19), - OSi(ZI
420)(Z1 421 )(Z1 422), -OS(O 2)-Z1423, -NHC(O)-NH 2,-
NHC(O)-ZI 424, -NZ1 425C(O)-ZI 426, -NH-C(O)-O-ZI 427,
-NHC( O)-NH-ZI 428, -NH-C(O)-NZI 429Z1 430, -NZ1 43
1-C(O)-OZ1432, -NZ1 433-C(O)-NH-ZI 434, -NZ1
435-C(O)-NZI 436Z1 437, -NHS(O 2)-Z1438, -NZ1439S(O
2)-Z1440, -S-Z1441 ,-S(O)-ZI 442,-S(Oz)-ZI 443, -S(O
2)NH-ZI 444, -S(O 2)NZI 445Z1 446, -S(O 2)OZ1447,
-P(O)(OZI 448)(OZ1 449), -Si(ZI 450)(Z1 451 )(Z1 452),
- C(NH)-NH 2, -C(NZI 453)-NH 2, -C(NH)-NHZI 454,
-C(NH)- NZ1455Z1456, -C(NZI 457)-NHZ1 458, -C(NZI
459)- NZ1 460Z1 461 , -NH-C(O)-NH-O-ZI 462,
-NH-C(O)-NZI 463-0- Z1464, -NZ1 465-C(O)-NZI 466-O-Z1
467, -N(-C(0)-NH-0- Z1468)2, -N(-C(O)-NZ1469-O-Z1470)
2, -N(-C(0)-NH-0- Z1471 )(-C(O)-NZ1472-O-Z1473),
-C(S)-ZI 474, -C(S)-O-ZI 475, -C(S)-NH-ZI 476,
-C(S)-NZI 477Z1 478, -C(O)-NH-O-ZI 479, - C(O)-NZI
480-O-Z1 481 , -C(S)-NH-O-ZI 482, -C(S)-NZI 483-0-
Z1484, -C(O)-NH-NH-ZI 485, -C(O)-NH-NZI 486Z1 487,
-C(O)- NZ1488-NZ1489Z1490, -C(S)-NH-NH-ZI 491 ,
-C(S)-NHNZ1492Z1493, -C(S)-NZI 494-NZ1495Z1 496,
-C(O)-C(O)-OZ1497, -C(O)-C(O)-NH 2, -C(O)-C(O)-NHZI
498, -C(O)-C(O)- NZ1 499Z1 500, -C(S)-C(O)-O-ZI 501 ,
-C(O)-C(S)-O-ZI 502, - C(S)-C(S)-O-ZI 503,
-C(S)-C(O)-NH 2, -C(S)-C(O)-NHZI 504, - C(S)-C(O)-NZI
505Z1 506, -C(S)-C(S)-NH 2, -C(S)-C(S)- NHZ1507,
-C(S)-C(S)-NZI 508Z1 509, -C(O)-C(S)-NH 2, -C(O)-
C(S)-NHZI 5 10, -C(O)-C(S)-NZI 5 11Z 15 12"; wherein Z
1401 , Z 1402, Z 1403, Z 1404, Z 1405, Z 1406, Z 1407,
Z1408, Z1409, Z1410, Z141 1, Z141 2, Z1413, Z1414,
Z141 5, Z141 6, 



Z1417, Z1418, Z1419, Z1420, Z1421 , Z1422, Z1423,
Z1424, Z1425, Z1426, Z1427, Z1428, Z1429, Z1430, Z1431
, Z1432, Z1433, Z1434, Z1435, Z1436, Z1437, Z1438,
Z1439, Z1440, Z1441 , Z1442, Z1443, Z1444, Z1445,
Z1446, Z1447, Z1448, Z1449, Z1450, Z1451 , Z1452,
Z1453, Z1454, Z1455, Z1456, Z1457, Z1458, Z1459,
Z1460, Z1461 , Z1462, Z1463, Z1464, Z1465, Z1466,
Z1467, Z1468, Z1469, Z1470, Z1471 , Z1472, Z1473,
Z1474, Z1475, Z1476, Z1477, Z1478, Z1479, Z1480, Z1481
, Z1482, Z1483, Z1484, Z1485, Z1486, Z1487, Z1488, Z
1489, Z 1490, Z 1491 , Z 1492, Z 1493, Z 1494, Z 1495,
Z 1496, Z 1497, Z1498, Z1499, Z 1500, Z1501 , Z1502,
Z1503, Z1504, Z 1505, Z1506, Z 1507, Z 1508, Z 1509,
Z1510, Z151 1, Z1512 are independently from each other
selected from the group consisting of: ,,alkyl, (C9-
C30)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl" and wherein alternativelyZ 1407, Z
1408 and/or Z 14 16, Z 14 17 and/or Z 1429, Z 1430
and/or Z 1436, Z 1437 and/or Z 1445, Z 1446 and/or Z
1455, Z 1456 and/or Z 1460, Z 1461 and/or Z 1477, Z
1478 and/or Z 1486, Z 1487 and/or Z1489, Z1490 and/or
Z 1492, Z1493 and/or Z 1495, Z1496 and/or Z 1499, Z
1500 and/or Z 1505, Z 1506 and/or Z 1508, Z 1509
and/or Z 15 11, Z1512 and/or respectively together can
also form ,,heterocyclyl". With regard to the
alternative embodiment "no substituent" for R 1 and
R3, it is understood in the course of the present
invention that R 1 and/or R3 are not present and that
the valences of the respective carbon and/or nitrogen
atom, of which R 1 and R3 are ligands and that are
part of "heterocyclyl" or "heteroaryl", are fully used
up by means of double and/or triple bonds. With regard
to R 1, R 1* and n, it is understood in the course of
the present invention that if n is 0 substituents R 1,
R 1* and the corresponding harbouring carbon atom are
not present, i.e. the nitrogen atom harbouring R2, R3
is directly attached to the carbon atom harbouring
R4m, R5m. If n is 1, then one carbon atom harbouring R
1, R 1* is pre sent between the carbon atom harbouring
R4m, R5m and the nitrogen atom harbouring R2, R3. With
regard to R4m, R5m, and m, it is understood in the
course of the present inven tion that if m is 1, one
carbon atom harbouring one radical R4m and one radical
R5m is present. If m is 2, then two carbon atoms each
harbouring one radical R4m and one radical R5m are
present, where all four radicals R4m 1 , R5m 1 , R4m2
, R5m2 can independ ently from each other be identical
or different. In a preferred embodiment,
tetrahydrocarbazole derivatives according to formula
(I) are provided, where according to (A) V, W are
independently "=O"; R 1, R 1* together independently
form "=O or =S" or are independently both "hydrogen";
n is 1; m is 1 or 2;R2 is independently selected from
the group consisting of: "-NH 2, -NH-aryl,
-COheterocyclyl, -CO-heterocyclylalkyl,
-CO-heteroarylalkyl, -CO-NHheterocyclylalkyl,
-NH-CO-alkyl, -NH-CO-aryl, -NH-CO-NH 2, alkyl,
cycloalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl,
-O-alkyl", where "alkyl", "cycloalkyl", "aryl",
"heteroaryl" and "arylalkyl" must be independently
from each other substituted with at least one
substituent selected from the group consisting of:
"heterocyclyl, -OH, -COOH, -N(alkyl) 2, -P(O)(O-alkyl)
2, -P(O)(OH) 2, -OP(O)(O-alkyl) 2, -OP(O)(OH) 2,
-OC(O)-alkyl, -OC(O)O-alkyl" and where "-NHaryl",
"-CO-heterocyclyl", "-CO-heterocyclylalkyl",
"-CO-heteroarylalkyl", "-CONH- heterocyclylalkyl",
"-NH-CO-alkyl", "-NH-CO-aryl", "alkyl", "cycloalkyl",
"aryl", "arylalkyl", "heterocyclyl",
"heterocyclylalkyl", "heteroaryl", "heteroarylalkyl",
and "- O-alkyl" are optionally independently from each
other (further) substituted with at least one
substituent selected from the group consisting of:
"alkyl, -F, -Cl, -OH, - COOH, -CHO, -O-alkyl,
-C(O)-alkyl, -N(alkyl) 2, -O(-alkyl-O) 2-alkyl"; R4m,
R8 are independently "alkyl"; R3, R5m, R6, R7, R9, R
11, R 12, R 13, R14, R 15, R16, R21 , R22 are
independently "hydrogen"; R10 independently is
selected from the group consisting of
"-C(O)O-arylalkyl, - C(O)-arylalkyl, -C(S)-arylalkyl",
where "arylalkyl" is optionally substituted with at
least one substituent selected from the group
consisting of: "-F, -Cl"; R17, R 18, R19, R20 are
independently from each other selected from the group
consisting of "hydrogen, -F, -Cl, -CF 3" . In a
further preferred embodiment of the foregoing
embodiment, R 1, R 1* are not present; n is O. In
another preferred embodiment, tetrahydrocarbazole
derivatives according to formula (I) are provided,
where according to (A) V,W are independently "=0"; n
is 1; m is 1 or 2;R 1, R together independently form
"=O or =S" or are independently both "hydro gen"; R2
is independently selected from the group consisting
of: "amino, N'-(acetyl)- amino,
N'-(aminocarbonyl)-amino, N'-phenyl-amino,
N'-(4-hydroxy-phenyl)-amino,
N'-(4-methoxy-phenyl)-amino,
N'-(3-hydroxy-4-methoxy-benzyl)-amino, N'-(4-
hydroxy-3-methoxy-benzyl)-amino,
N'-(4-hydroxy-benzoyl)-amino, 2-hydroxy-ethyl,
2-diethylamino-ethyl, 3-hydroxy-propyl,
4-hydroxy-butyl, 5-hydroxy-pentyl,
2,3,4,5,6-pentahydroxy-hexan-1-yl,
2-(3,4,5,6-tetrahydroxy)-hexanoic acid,
4-butylphosphonic acid diethyl ester,
4-butyl-phosphonic acid, dimethylamino-acetic acid
4-butyl ester, carbonic acid 4-butyl ester
2-[2-(2-methoxy-ethoxy)-ethoxy]-ethyl e s ter,
phosphoric acid mono-4-butyl ester, phosphonic acid
diethyl ester 4-(2- methoxy)-phenyl ester, methoxy,
ethoxy, 4-hydroxy-cyclohexyl, 4-hydroxy-phenyl,
4-methoxy-phenyl, 3-fluoro-4-hydroxy-phenyl,
4-hydroxy-3-methoxy-phenyl, 2-
hydroxy-4-methoxy-phenyl, 3-hydroxy-4-methoxy-phenyl,
2,4-dihydroxy-phenyl, benzyl, 4-hydroxy-benzyl,
3-hydroxy-4-methoxy-benzyl, 2-(5-methoxy)-benzoic
acid, 5-(2-methoxy)-benzoic acid,
5-(2-hydroxy)-benzoic acid, furan-2-yl-methyl, furan-
3-yl-methyl, 2-furan-2-yl-ethyl, 2-imidazol-1
-yl-ethyl, 3-imidazol-1-yl-propyl, 3- imidazol-1
-yl-propionyl, 2-thiophen-2-yl-ethyl, 2-pyrazol-1
-yl-ethyl, 2-(1 ,2,4)triazol-1 - yl-ethyl, 3-(1
,2,4)triazol-1 -yl-propyl, 4-(1 ,2,4)triazol-1
-yl-butyl, 5-methyl- ( 1 ,3,4)oxadiazol-2-yl-methyl,
2-methoxy-pyridin-4-yl-methyl, pyridin-3-yl-methyl,
pyridin-4-yl-methyl, pyridin-4-yl-ethyl,
6-chloro-pyridin-3-yl-methyl, 2-pyridin-3-ylethyl,
pyrimidin-4-yl-methyl, pyrimidin-5-yl-methyl,
pyrazin-2-yl-methyl, pyrrolidin-1- yl-methyl,
morpholin-4-yl, morpholin-4-yl-methyl,
morpholin-4-yl-ethyl, morpholin-4- yl-propyl,
3-morpholin-4-yl-propionyl,
tetrahydro-puran-3-yl-methyl, tetrahydropuran-
4-yl-methyl, tetrahydro-puran-4-yl,
tetrahydro-puran-4-carbonyl, 2-
(tetrahydro-puran-4-yl)-ethyl,
2-(tetrahydro-puran-4-yl)-acetyl, tetrahydro-puran-4-
yl-metyl-carbamoyl,
3,4,5-trihydroxy-6-hydroxymethyl-tetrahydro-puran-2-yl
, piperidin-4-yl-methyl,
1-methyl-piperidin-4-yl-methyl,
1-formyl-piperidin-4-yl-methyl,
1-acetyl-piperidin-4-yl-methyl"; R4m, R8 are
independently " 1-methyl-propan-1 -yl"; R3, R5m, R6,
R7, R9, R 11, R 12, R 13, R14, R 15, R16, R21 , R22
are independently "hydrogen"; R10 independently is
selected from the group consisting of
"benzyloxycarbonyl, 2,6-difluoro-phenyl-acetyl,
2-fluoro-phenyl-acetyl, 2-fluoro-phenyl-thioacetyl";
R17, R 18, R19, R20 are independently from each other
selected from the group consisting of "hydrogen, -F,
-Cl, -CF 3" . In a further preferred embodiment of the
foregoing embodiment, R 1, R 1* are not present; n is
O. In a further preferred embodiment,
tetrahydrocarbazole derivatives according to formula
(I) are provided, where according to (B) V,W are
independently "=O"; n is 1; m is 1 or 2; R 1* , R2
together independently form "heteroaryl" or
"heterocyclyl", where "heteroaryl" and "heterocyclyl"
are optionally substituted with at least one
substituent selected from the group consisting of:
"alkyl, -CN, -NH 2, =0, -C(O)O-alkyl, - C(O)NH2,
-C(O)N(alkyl) 2, -NH-C(O)-alkyl, - NH-C(O)-N H-alkyl,
-NH-C(O)-NHO- alkyl, -N(C(O)-NH-O-alkyl) 2" ; R 1, R3
are independently "no substituent"; 



R4m, R8 are independently "alkyl"; R5m, R6, R7, R9, R
11, R12, R13, R14, R 15, R16, R21 , R22 are
independently "hydrogen"; R10 independently is
selected from the group consisting of
"-C(O)O-arylalkyl, - C(O)-arylalkyl, -C(S)-arylalkyl",
where "arylalkyl" is optionally substituted with at
least one substituent selected from the group
consisting of: "-F, -Cl"; R17, R 18, R19, R20 are
independently from each other selected from the group
consisting of "hydrogen, -F, -Cl, -CF 3" . In a yet
further preferred embodiment, tetrahydrocarbazole
derivatives according to formula (I) are provided,
where according to (B) V,W are independently "=0"; n
is 1;m is 1 or 2; R 1* , R2 together independently
form "(1 ,3,4)oxadiazol-2-yl, 5-amino- ( 1
,3,4)oxadiazol-2-yl, 3-methyl-(1 ,2,4)oxadiazol-5-yl,
5-methyl-(1 ,3,4)oxadiazol-2-yl, 5-(1
,2,4)oxadiazole-3-carboxylic acid methyl ester, 5-(1
,2,4)oxadiazole-3-carboxylic acid ethyl ester, 5-(1
,3,4)oxadiazole-2-carboxylic acid ethyl ester,
5-oxo-4,5- dihydro-(1 ,3,4)-oxadiazol-2-yl,
3-carbamoyl-(1 ,2,4)oxadiazol-5-yl, 3-
diethylcarbamoyl-(1 ,2,4)oxadiazol-5-yl,
5-acetylamino-(1 ,3,4)-oxadiazol-2-yl, 5- ( 1
,2,4)oxadiazole-3-carboxylic acid propyl ester,
3-cyano-(1 ,2,4)oxadiazol-5-yl, 5- (3-ethyl-ureido)-(1
,3,4)oxadiazol-2-yl, 5-(3-methoxy-ureido)-(1
,3,4)oxadiazol-2-yl, 5- [
1-(methoxy-amino-carbonyl)-3-methoxy-ureido]-(1
,3,4)oxadiazol-2-yl or 1Htetrazol- 5-yl"; R 1, R3 are
independently "no substituent"; R4m, R8 are
independently "1-methyl-propan-1-yl"; R5m, R6, R7, R9,
R 11, R12, R13, R14, R 15, R16, R21 , R22 are
independently "hy drogen"; R10 independently is
selected from the group consisting of
"benzyloxycarbonyl, 2,6-difluoro-phenyl-acetyl,
2-fluoro-phenyl-acetyl, 2-fluoro-phenyl-thioacetyl";
R17, R 18, R19, R20 are independently from each other
selected from the group consisting of "hydrogen, -F,
-Cl, -CF 3" . In another preferred embodiment,
tetrahydrocarbazole derivatives according to formula
(I) and above preferred embodiments are provided that
are selected from the group consisting of: Compound 1
((S)-I -{(R)-3-[(R)-1 -(5-Amino-[1
,3,4]oxadiazol-2-yl)-2-methylbutylcarbamoyl]-
6,8-dichloro-2,3,4,9-tetrahydro-1 H-carbazol-3-
ylcarbamoyl}-2-methyl-butyl)-carbamic acid benzyl
esterCompound 2 ((S)-I -{(S)-3-[(R)-1 -(5-Amino-[1
,3,4]oxadiazol-2-yl)-2-methylbutylcarbamoyl]-
6,8-dichloro-2,3,4,9-tetrahydro-1 H-carbazol-3-
ylcarbamoyl}-2-methyl-butyl)-carbamic acid benzyl
ester Compound 3 ((S)-I
-{(R)-6,8-Dichloro-3-[(S)-2-methyl-1 -(3-methyl- [ 1
,2,4]oxadiazol-5-yl)-butylcarbamoyl]-2,3,4,9-tetrahydr
o-1 Hcarbazol- 3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 4 ((S)-I
-{(S)-6,8-Dichloro-3-[(S)-2-methyl-1 -(3-methyl- [ 1
,2,4]oxadiazol-5-yl)-butylcarbamoyl]-2,3,4,9-tetrahydr
o-1 Hcarbazol- 3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 5
5-((S)-1-{[(R)-3-((S)-2-Benzyloxycarbonylamino-3-methy
lpentanoylamino)- 6,8-dichloro-2,3,4,9-tetrahydro-1
H-carbazole-3- carbonyl]-amino}-2-methyl-butyl)-[1
,2,4]oxadiazole-3-carboxylic acid ethyl esterCompound
6
5-((S)-1-{[(S)-3-((S)-2-Benzyloxycarbonylamino-3-methy
lpentanoylamino)- 6,8-dichloro-2,3,4,9-tetrahydro-1
H-carbazole-3- carbonyl]-amino}-2-methyl-butyl)-[1
,2,4]oxadiazole-3-carboxylic acid ethyl ester Compound
7 ((S)-1-{(S)-6,8-Dichloro-3-[(S)-2-methyl-1
-(5-oxo-4,5-dihydro- [ 1
,3,4]oxadiazol-2-yl)-butylcarbamoyl]-2,3,4,9-tetrahydr
o-1 Hcarbazol- 3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 8 ((S)-
1-[(R)-6,8-Dichloro-3-((S)-2-methyl-1 -[1
,3,4]oxadiazol-2-ylbutylcarbamoyl)-
2,3,4,9-tetrahydro-1 H-carbazol-3-ylcarbamoyl]-
2-methyl-butyl}-carbamic acid benzyl ester Compound 9
((S)- 1-[(S)-6,8-Dichloro-3-((S)-2-methyl-1 -[1
,3,4]oxadiazol-2-ylbutylcarbamoyl)-
2,3,4,9-tetrahydro-1 H-carbazol-3-ylcarbamoyl]-
2-methyl-butyl}-carbamic acid benzyl esterCompound 10
((S)-I -{(R)-3-[(S)-1 -(3-Carbamoyl-[1
,2,4]oxadiazol-5-yl)-2-
methyl-butylcarbamoyl]-6,8-dichloro-2,3,4,9-tetrahydro
-1 Hcarbazol- 3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 1 1 ((S)-I -{(S)-3-[(S)-1
-(3-Carbamoyl-[1
,2,4]oxadiazol-5-yl)-2-methylbutylcarbamoyl]-
6,8-dichloro-2,3,4,9-tetrahydro-1 H-carbazol-3-
ylcarbamoyl}-2-methyl-butyl)-carbamic acid benzyl
ester Compound 12
5-{(S)-1-[((R)-3-{(S)-2-[2-(2,6-Difluoro-phenyl)-acety
lamino]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
3-carbonyl)-amino]-2-methyl-butyl}-[1 ,2,4]oxadiazole-
3-carboxylic acid ethyl ester Compound 13
5-((S)-1-{[(R)-3-((S)-2-Benzyloxycarbonylamino-3-methy
lpentanoylamino)- 6,8-dichloro-2,3,4,9-tetrahydro-1
H-carbazole-3- carbonyl]-amino}-2-methyl-butyl)-[1
,3,4]oxadiazole-2-carboxylic acid ethyl esterCompound
14 ((S)-I -{(R)-3-[(S)-1 -(5-Acetylamino-[1
,3,4]oxadiazol-2-yl)-2-
methyl-butylcarbamoyl]-6,8-dichloro-2,3,4,9-tetrahydro
-1 Hcarbazol- 3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 15
5-((S)-1-{[(S)-3-((S)-2-Benzyloxycarbonylamino-3-methy
lpentanoylamino)- 6,8-dichloro-2,3,4,9-tetrahydro-1
H-carbazole-3- carbonyl]-amino}-2-methyl-butyl)-[1
,3,4]oxadiazole-2-carboxylic acid ethyl ester Compound
16 ((S)-I -{(S)-3-[(S)-1 -(5-Acetylamino-[1
,3,4]oxadiazol-2-yl)-2-
methyl-butylcarbamoyl]-6,8-dichloro-2,3,4,9-tetrahydro
-1 Hcarbazol- 3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 17
((S)-1-{(R)-6,8-Dichloro-3-[(S)-2-methyl-1-(5-oxo-4,5-
dihydro- [ 1
,3,4]oxadiazol-2-yl)-butylcarbamoyl]-2,3,4,9-tetrahydr
o-1 Hcarbazol- 3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl esterCompound 18
5-((S)-1-{[(R)-3-((S)-2-Benzyloxycarbonylamino-3-methy
lpentanoylamino)- 6,8-dichloro-2,3,4,9-tetrahydro-1
H-carbazole-3- carbonyl]-amino}-2-methyl-butyl)-[1
,2,4]oxadiazole-3-carboxylic acid propyl ester
Compound 19
5-((S)-1-{[(S)-3-((S)-2-Benzyloxycarbonylamino-3-methy
lpentanoylamino)- 6,8-dichloro-2,3,4,9-tetrahydro-1
H-carbazole-3- carbonyl]-amino}-2-methyl-butyl)-[1
,2,4]oxadiazole-3-carboxylic acid propyl ester
Compound 20 ((S)-I -{(R)-6,8-Dichloro-3-[(S)-1
-(3-diethylcarbamoyl- [ 1
,2,4]oxadiazol-5-yl)-2-methyl-butylcarbamoyl]-2,
3,4,9- tetrahydro-1
H-carbazol-3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 2 1 ((S)-I
-{(R)-6,8-Dichloro-3-[(S)-1 -(3-cyano-[1
,2,4]oxadiazol-5-yl)-
2-methyl-butylcarbamoyl]-2,3,4,9-tetrahydro-1
H-carbazol-3- ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl esterCompound 22 ((S)-I
-{(S)-6,8-Dichloro-3-[(S)-1 -(3-cyano-[1
,2,4]oxadiazol-5-yl)-
2-methyl-butylcarbamoyl]-2,3,4,9-tetrahydro-1
H-carbazol-3- ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 23 ((S)-I
-{(R)-6,8-Dichloro-3-[(S)-2-methyl-1 -(5-methyl- [ 1
,3,4]oxadiazol-2-yl)-butylcarbamoyl]-2,3,4,9-tetrahydr
o-1 Hcarbazol- 3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzylester Compound 24 ((S)-I
-{(S)-6,8-Dichloro-3-[(S)-2-methyl-1 -(5-methyl- [ 1
,3,4]oxadiazol-2-yl)-butylcarbamoyl]-2,3,4,9-tetrahydr
o-1 Hcarbazol- 3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 25
5-((S)-1-{[(R)-3-((S)-2-Benzyloxycarbonylamino-3-methy
lpentanoylamino)- 6,8-dichloro-2,3,4,9-tetrahydro-1
H-carbazole-3- carbonyl]-amino}-2-methyl-butyl)-[1
,2,4]oxadiazole-3-carboxylic acid methyl esterCompound
26
5-((S)-1-{[(S)-3-((S)-2-Benzyloxycarbonylamino-3-methy
lpentanoylamino)- 



6,8-dichloro-2,3,4,9-tetrahydro-1 H-carbazole-3-
carbonyl]-amino}-2-methyl-butyl)-[1
,2,4]oxadiazole-3-carboxylic acid methyl ester
Compound 27 [(S)-I -((R)-6,8-Dichloro-3-{(S)-1
-[5-(3-ethyl-ureido)- [ 1
,3,4]oxadiazol-2-yl]-2-methyl-butylcarbamoyl}-2,
3,4,9- tetrahydro-1
H-carbazol-3-ylcarbamoyl)-2-methyl-butyl]-carbamic
acid benzyl ester Compound 28
5-{(S)-1-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylami
no]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
3-carbonyl)-amino]-2-methyl-butyl}-[1 ,2,4]oxadiazole-
3-carboxylic acid ethyl esterCompound 29
5-{(S)-1-[((S)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylami
no]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
3-carbonyl)-amino]-2-methyl-butyl}-[1 ,2,4]oxadiazole-
3-carboxylic acid ethyl ester Compound 30
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[5-(3-ethyl-ureido)- [ 1
,3,4]oxadiazol-2-yl]-2-methyl-butyl}-amide Compound 3
1
(S)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[5-(3-ethyl-ureido)- [ 1
,3,4]oxadiazol-2-yl]-2-methyl-butyl}-amideCompound 32
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I -(5-amino-[1
,3,4]oxadiazol-2- yl)-2-methyl-butyl]-amide Compound
33 Compound 34 Compound 35
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1 -[(pyrrolidin-1 -
ylmethyl)-carbamoyl]-butyl}-amideCompound 36
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1-[(morpholin-4-
ylmethyl)-carbamoyl]-butyl}-amide Compound 37
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1-[(morpholin-4-
ylmethyl)-thiocarbamoyl]-butyl}-amide Compound 38
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-I
-methoxycarbamoyl-2-methylbutyl)- amideCompound 39
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1-(morpholine-4-
carbonyl)-butyl]-amide Compound 40
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-I
-ethylcarbamoyl-2-methylbutyl)- amide Compound 4 1
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-I
-ethoxycarbamoyl-2-methylbutyl)- amideCompound 42
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid
[(S)-2-methyl-1-(2-morpholin-4-ylethylcarbamoyl)-
butyl]-amide Compound 43
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(4-hydroxy-butylcarbamoyl)-2- methyl-butyl]-amide
Compound 44
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1
-(3-morpholin-4-ylpropylcarbamoyl)-
butyl]-amideCompound 45
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1 -[(1
-methyl-piperidin- 4-ylmethyl)-carbamoyl]-butyl}-amide
Compound 46
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1
-[(tetrahydro-pyran-4-
ylmethyl)-carbamoyl]-butyl}-amide Compound 47
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1
-(2-morpholin-4-ylethylthiocarbamoyl)-
butyl]-amideCompound 48
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[(1 -formyl-piperidin-4-
ylmethyl)-carbamoyl]-2-methyl-butyl}-amide Compound 49
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[(1 -acetyl-piperidin-4-
ylmethyl)-carbamoyl]-2-methyl-butyl}-amide Compound 50
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1
-[(pyridin-4-ylmethyl)-
carbamoyl]-butyl}-amideCompound 5 1
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(2-diethylaminoethylcarbamoyl)- 2-methyl-butyl]-amide
Compound 52
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1
-[(tetrahydro-pyran-4-
ylmethyl)-thiocarbamoyl]-butyl}-amide Compound 53
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(4-hydroxybutylthiocarbamoyl)-
2-methyl-butyl]-amideCompound 54
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid
[(S)-2-methyl-1-(2-morpholin-4-ylethylthiocarbamoyl)-
butyl]-amide Compound 55
(R)-8-Chloro-6-fluoro-3-{(S)-2-[2-(2-fluoro-phenyl)-ac
etylamino]-
3-methyl-pentanoylamino}-2,3,4,9-tetrahydro-1
H-carbazole-3- carboxylic acid [(S)-2-methyl-1
-(2-morpholin-4-ylethylcarbamoyl)- butyl]-amide
Compound 56
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1-[(piperidin-4-
ylmethyl)-carbamoyl]-butyl}-amideCompound 57
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(2-hydroxy-ethylcarbamoyl)-2- methyl-butyl]-amide
Compound 58
(R)-8-Chloro-6-fluoro-3-{(S)-2-[2-(2-fluoro-phenyl)-ac
etylamino]-
3-methyl-pentanoylamino}-2,3,4,9-tetrahydro-1
H-carbazole-3- carboxylic acid {(S)-2-methyl-1
-[(pyridin-4-ylmethyl)-carbamoyl]- butylj-amide
Compound 59
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I -(5-hydroxy-pentylcarbamoyl)-



2-methyl-butyl]-amideCompound 60
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1
-[(pyridin-4-ylmethyl)- thiocarbamoyl]-butyl}-amide
Compound 6 1
(R)-8-Chloro-6-fluoro-3-{(S)-2-[2-(2-fluoro-phenyl)-ac
etylamino]-
3-methyl-pentanoylamino}-2,3,4,9-tetrahydro-1
H-carbazole-3- carboxylic acid [(S)-2-methyl-1
-(2-morpholin-4-ylethylthiocarbamoyl)- butyl]-amide
Compound 62
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-2-methyl-1
-{[(tetrahydro-pyran-
4-ylmethyl)-amino]-methyl}-butyl)-amideCompound 63
(4-{(S)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylam
ino]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
3-carbonyl)-amino]-3-methyl-pentanoylamino}-butyl)-
phosphonic acid diethyl ester Compound 64
(4-{(S)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylam
ino]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
3-carbonyl)-amino]-3-methyl-pentanoylamino}-butyl)-
phosphonic acid Compound 66
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid
{(S)-2-methyl-1-[(2-morpholin-4-ylethylamino)-
methyl]-butyl}-amideCompound 67
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I -(4-hydroxy-phenylcarbamoyl)-
2-methyl-butyl]-amide Compound 68
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I -(4-methoxy-phenylcarbamoyl)-
2-methyl-butyl]-amide Compound 69
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(3-hydroxy-4-methoxyphenylcarbamoyl)-
2-methyl-butyl]-amideCompound 70
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(2,4-dihydroxyphenylcarbamoyl)- 2-methyl-butyl]-amide
Compound 7 1
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(2-hydroxy-4-methoxyphenylcarbamoyl)-
2-methyl-butyl]-amide Compound 72
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1
-(2,4,6-trimethoxyphenylcarbamoyl)-
butyl]-amideCompound 73
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(4-hydroxycyclohexylcarbamoyl)- 2-methyl-butyl]-amide
Compound 74
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(3-imidazol-1-ylpropylthiocarbamoyl)-
2-methyl-butyl]-amide Compound 75
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(R)-I -(3-imidazol-1
-ylpropylthiocarbamoyl)- 2-methyl-butyl]-amideCompound
76
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid
[(S)-2-methyl-1-(2-thiophen-2-ylethylthiocarbamoyl)-
butyl]-amide Compound 77
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1
-[(pyridin-3-ylmethyl)- thiocarbamoyl]-butyl}-amide
Compound 78 ((S)-I
-{(R)-6,8-Dichloro-3-[(S)-3-methyl-1 -(1
H-tetrazol-5-yl)- butylcarbamoyl]-2,3,4,9-tetrahydro-1
H-carbazol-3-ylcarbamoyl}- 2-methyl-butyl)-carbamic
acid benzyl esterCompound 80
5-{(S)-1-[(3-{2-[2-(2-Fluoro-phenyl)-acetylamino]-3-me
thylpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carbonyl)-amino]-2-methyl-butyl}-[1 ,2,4]oxadiazole-
3-carboxylic acid ethyl ester Compound 8 1
5-{(S)-1-[((R)-3-{(R)-2-[2-(2-Fluoro-phenyl)-acetylami
no]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
3-carbonyl)-amino]-2-methyl-butyl}-[1 ,2,4]oxadiazole-
3-carboxylic acid ethyl ester Compound 82
(R)-3-{(R)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[5-(3-ethyl-ureido)- [ 1
,3,4]oxadiazol-2-yl]-2-methyl-butyl}-amideCompound 83
(S)-3-{(R)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[5-(3-ethyl-ureido)- [ 1
,3,4]oxadiazol-2-yl]-2-methyl-butyl}-amide Compound 85
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(2-diethylamino-ethylcarbamoyl)-
methyl]-amide Compound 86
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(2-morpholin-4-yl-ethylcarbamoyl)-
methyl]-amideCompound 87
(S)-8-Chloro-6-fluoro-3-{(S)-2-[2-(2-fluoro-phenyl)-ac
etylamino]-
3-methyl-pentanoylamino}-2,3,4,9-tetrahydro-1
H-carbazole-3- carboxylic acid {(S)-2-methyl-1
-[(pyridin-4-ylmethyl)-carbamoyl]- butylj-amide
Compound 88
(R)-8-Chloro-6-fluoro-3-{(S)-2-[2-(2-fluoro-phenyl)-
thioacetylamino]-3-methyl-pentanoylamino}-2,3,4,9-tetr
ahydro- 1H-carbazole-3-carboxylic acid {(S)-2-methyl-1
-[(pyridin-4- ylmethyl)-carbamoyl]-butyl}-amide
Compound 89
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1
-(2-pyridin-4-ylethylthiocarbamoyl)-
butyl]-amideCompound 90
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(4-hydroxycyclohexylthiocarbamoyl)-
2-methyl-butyl]-amide Compound 9 1
2-{(S)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylami
no]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
S-carbony^-aminol-S-methyl-pentanoylaminoJ-Smethoxy-
benzoic acid Compound 92 Phosphoric acid diethyl ester
5-{(S)-2-[((R)-3-{(S)-2-[2-(2-fluorophenyl)-
acetylamino]-3-methyl-pentanoylamino}-8-
trifluoromethyl-2,3,4,9-tetrahydro-1
H-carbazole-3-carbonyl)-
amino]-3-methyl-pentanoylamino}-2-methoxy-phenyl
esterCompound 93 Dimethylamino-acetic acid
4-{(S)-2-[((R)-3-{(S)-2-[2-(2-fluorophenyl)-
acetylamino]-3-methyl-pentanoylamino}-8-
trifluoromethyl-2,3,4,9-tetrahydro-1
H-carbazole-3-carbonyl)-
amino]-3-methyl-pentanoylamino}-butyl ester Compound
94
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I -(4-hydroxy-benzylcarbamoyl)-
2-methyl-butyl]-amide Compound 95
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}- 



8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(3-hydroxy-4-methoxybenzylcarbamoyl)-
2-methyl-butyl]-amideCompound 96
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(4-hydroxy-3-methoxybenzylcarbamoyl)-
2-methyl-butyl]-amide Compound 97
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(4-methoxyphenylthiocarbamoyl)- 2-methyl-butyl]-amide
Compound 98
5-{(S)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylami
no]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
3-carbonyl)-amino]-3-methyl-pentanoylamino}-2-
methoxy-benzoic acidCompound 99
5-{(S)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylami
no]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
3-carbonyl)-amino]-3-methyl-pentanethioylamino}-2-
methoxy-benzoic acid Compound 100 Carbonic acid
4-{(S)-2-[((R)-3-{(S)-2-[2-(2-fluoro-phenyl)-
acetylamino]-3-methyl-pentanoylamino}-8-trifluoromethy
l-2, 3,4,9- tetrahydro-1
H-carbazole-3-carbonyl)-amino]-3-methylpentanoylamino}
- butyl ester 2-[2-(2-methoxy-ethoxy)-ethoxy]- ethyl
ester Compound 101 Phosphoric acid
mono-(4-{(S)-2-[((R)-3-{(S)-2-[2-(2-fluorophenyl)-
acetylamino]-3-methyl-pentanoylamino}-8-
trifluoromethyl-2,3,4,9-tetrahydro-1
H-carbazole-3-carbonyl)-
amino]-3-methyl-pentanoylamino}-butyl) esterCompound
102
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I -(3-hydroxy-propylcarbamoyl)-
2-methyl-butyl]-amide Compound 103
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-I -benzylthiocarbamoyl-2-
methyl-butyl)-amide Compound 104
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[(2-methoxy-pyridin-4-
ylmethyl)-thiocarbamoyl]-2-methyl-butyl}-amideCompound
105
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1-[(pyrimidin-5-
ylmethyl)-thiocarbamoyl]-butyl}-amide Compound 106
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1-[(pyrazin-2-
ylmethyl)-thiocarbamoyl]-butyl}-amide Compound 107
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1
-[(6-chloro-pyridin-3-ylmethyl)-
thiocarbamoyl]-2-methyl-butyl}-amideCompound 108
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid
[(S)-2-methyl-1-(2-pyridin-3-ylethylthiocarbamoyl)-
butyl]-amide Compound 109
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1-[(pyrimidin-4-
ylmethyl)-thiocarbamoyl]-butyl}-amide Compound 110
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(2-imidazol-1-ylethylthiocarbamoyl)-
2-methyl-butyl]-amideCompound 111
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1-(2-pyrazol-1
-ylethylthiocarbamoyl)- butyl]-amide Compound 112
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1 -(2-[1
,2,4]triazol-1 -ylethylthiocarbamoyl)- butyl]-amide
Compound 113
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1 -(3-[1
,2,4]triazol-1 -ylpropylthiocarbamoyl)-
butyl]-amideCompound 114
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1 -(4-[1
,2,4]triazol-1 -ylbutylthiocarbamoyl)- butyl]-amide
Compound 115
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[(furan-2-ylmethyl)-
thiocarbamoyl]-2-methyl-butyl}-amide Compound 116
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[(furan-3-ylmethyl)-
thiocarbamoyl]-2-methyl-butyl}-amideCompound 117
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(2-furan-2-ylethylthiocarbamoyl)-
2-methyl-butyl]-amide Compound 118
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1-[(5-methyl- [ 1
,3,4]oxadiazol-2-ylmethyl)-thiocarbamoyl]-butyl}-amide
Compound 119
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1
-[2-(tetrahydro-pyran-
4-yl)-ethylthiocarbamoyl]-butyl}-amideCompound 120
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1
-(tetrahydro-pyran-4- ylthiocarbamoyl)-butyl]-amide
Compound 12 1
5-{(S)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylami
no]-3-
methyl-pentanoylamino}-8-trifluoromethyl-2,3,4,9-tetra
hydro-1 Hcarbazole-
3-carbonyl)-amino]-3-methyl-pentanoylamino}-2-
hydroxy-benzoic acid Compound 122
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(3-fluoro-4-hydroxyphenylcarbamoyl)-
2-methyl-butyl]-amideCompound 123
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(3-hydroxy-4-methoxybenzylthiocarbamoyl)-
2-methyl-butyl]-amide Compound 124
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-I
-hydrazinocarbonyl-2-methylbutyl)- amide Compound 125
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(3-hydroxy-4-methoxyphenylthiocarbamoyl)-
2-methyl-butyl]-amideCompound 126
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-2-oxo-pyrrolidin-3-yl)-amide
Compound 127
(S)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]
-3-methylpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole- 



S-carbony^-aminol-S-methyl-pentanoic acid 3-
imidazol-1-yl-propyl ester Compound 128
(R)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]
-3-methylpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carbonyl)-amino]-3-methyl-pentanoic acid 3-
imidazol-1-yl-propyl esterCompound 129 ((S)-I
-{(R)-6,8-Dichloro-3-[(S)-1
-(4-hydroxy-benzylcarbamoyl)-2-
methyl-butylcarbamoyl]-2,3,4,9-tetrahydro-1
H-carbazol-3- ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 130 ((S)-I
-{(S)-6,8-Dichloro-3-[(S)-1
-(4-hydroxy-benzylcarbamoyl)-2-
methyl-butylcarbamoyl]-2,3,4,9-tetrahydro-1
H-carbazol-3- ylcarbamoyl}-2-methyl-butyl)-carbamic
acid benzyl ester Compound 13 1
(S)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]
-3-methylpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
S-carbonyO-aminol-S-methyl-pentanoic acid pyridin-4-
ylmethyl esterCompound 132
(R)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]
-3-methylpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
S-carbonyO-aminol-S-methyl-pentanoic acid pyridin-4-
ylmethyl ester Compound 133
2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-m
ethylpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
S-carbony^-aminol-S-methyl-pentanoic acid 2-
dimethylamino-ethyl ester Compound 134
(S)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]
-3-methylpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carbonyl)-amino]-3-methyl-pentanoic acid 3-
hydroxy-4-methoxy-benzyl esterCompound 135
(R)-2-[((R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]
-3-methylpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
S-carbonyO-aminol-S-methyl-pentanoic acid 3-
hydroxy-4-methoxy-benzyl ester Compound 136 [(S)-I
-((S)-6,8-Dichloro-3-{(S)-2-methyl-1
-[(tetrahydro-pyran-4-
ylmethyl)-carbamoyl]-butylcarbamoyl}-2,3,4,9-tetrahydr
o-1 Hcarbazol- 3-ylcarbamoyl)-2-methyl-butyl]-carbamic
acid benzyl ester Compound 137
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1 -(quinolin-6-
ylcarbamoyl)-butyl]-amideCompound 138
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(R)-2-methyl-1-(quinolin-6-
ylcarbamoyl)-butyl]-amide Compound 139 [(S)-I
-((R)-6,8-Dichloro-3-{(S)-2-methyl-1
-[(tetrahydro-pyran-4-
ylmethyl)-thiocarbamoyl]-butylcarbamoyl}-2,3,4,9-tetra
hydro-1 Hcarbazol-
3-ylcarbamoyl)-2-methyl-butyl]-carbamic acid benzyl
ester Compound 140 ((S)-I -{(R)-6,8-Dichloro-3-[(S)-1
-(4-hydroxy-3-methoxyphenylcarbamoyl)-
2-methyl-butylcarbamoyl]-2,3,4,9-tetrahydro-
1H-carbazol-3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid ben zyl esterCompound 141 ((S)-I
-{(S)-6,8-Dichloro-3-[(S)-1
-(4-hydroxy-3-methoxyphenylcarbamoyl)-
2-methyl-butylcarbamoyl]-2,3,4,9-tetrahydro-
1H-carbazol-3-ylcarbamoyl}-2-methyl-butyl)-carbamic
acid ben zyl ester Compound 142
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-2-oxo-piperidin-3-yl)-amide
Compound 143 [(S)-I
-((R)-6,8-Dichloro-3-{(S)-2-methyl-1
-[(tetrahydro-pyran-4-
ylmethyl)-carbamoyl]-butylcarbamoyl}-2,3,4,9-tetrahydr
o-1 Hcarbazol- 3-ylcarbamoyl)-2-methyl-butyl]-carbamic
acid benzyl esterCompound 144
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid
[(S)-2-methyl-1-(N'-phenylhydrazinocarbonyl)-
butyl]-amide Compound 145
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-3-methylsulfanyl-1-
thiocarbamoyl-propyl)-amide Compound 146
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1 -(quinolin-5-
ylcarbamoyl)-butyl]-amideCompound 147
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(isoquinolin-5-ylcarbamoyl)-2- methyl-butyl]-amide
Compound 148
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1
-[(2-tetrahydro-pyran-
4-yl-acetylamino)-methyl]-butyl}-amide Compound 149
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((S)-2-methyl-1
-{[(tetrahydro-pyran-
4-carbonyl)-amino]-methyl}-butyl)-amideCompound 150
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid
{(S)-2-methyl-1-[(3-morpholin-4-ylpropionylamino)-
methyl]-butyl}-amide Compound 15 1
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[(3-imidazol-1
-ylpropionylamino)- methyl]-2-methyl-butyl}-amide
Compound 152
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1
-[3-(tetrahydro-pyran-
4-ylmethyl)-ureidomethyl]-butyl}-amideCompound 153
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1
-(2-tetrahydro-pyran- 4-yl-acetylamino)-butyl]-amide
Compound 154
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-2-methyl-1
-[(tetrahydro-pyran-4- carbonyl)-amino]-butyl}-amide
Compound 155
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-2-methyl-1
-(3-morpholin-4-ylpropionylamino)-
butyl]-amideCompound 156
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(3-imidazol-1-ylpropionylamino)-
2-methyl-butyl]-amide Compound 157
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(R)-2-methyl-1
-[3-(tetrahydro-pyran-
4-ylmethyl)-ureido]-butyl}-amide Compound 158
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid ((R)-2-methyl-1
-{[(tetrahydro-pyran-
4-ylmethyl)-carbamoyl]-methyl}-butyl)-amideCompound
159
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[N'-(4-hydroxy-phenyl)-
hydrazinocarbonyl]-2-methyl-butyl}-amide Compound 160
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole- 



3-carboxylic acid {(S)-1 -[N'-(4-methoxy-phenyl)-
hydrazinocarbonyl]-2-methyl-butyl}-amide Compound 16 1
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1
-[N'-(3-hydroxy-4-methoxybenzyl)-
hydrazinocarbonyl]-2-methyl-butyl}-amideCompound 162
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1
-[N'-(4-hydroxy-3-methoxybenzyl)-
hydrazinocarbonyl]-2-methyl-butyl}-amide Compound 163
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid [(S)-I
-(N'-acetyl-hydrazinocarbonyl)- 2-methyl-butyl]-amide
Compound 164Compound 165
(R)-3-{(S)-2-[2-(2-Fluoro-phenyl)-acetylamino]-3-methy
lpentanoylamino}-
8-trifluoromethyl-2,3,4,9-tetrahydro-1 Hcarbazole-
3-carboxylic acid {(S)-1 -[N'-(4-hydroxy-benzoyl)-
hydrazinocarbonyl]-2-methyl-butyl}-amide- -
-(R)-3-{(S)-2-[2-(2-Fluorophenyl)- acetylamino]-3-
methyl-pentanoylamino}- 8-trifluoromethyl-2,3,4,9- 175
tetrahydro-1 H-carbazole- 3-carboxylic acid {(S)-2-
methyl-1-[3-(1H-tetrazol- 5-yl)-propylcarbamoyl]-
butyl}-amide (R)-3-{(S)-2-[2-(2-Fluorophenyl)-
acetylamino]-3- methyl-pentanoylamino}-
8-trifluoromethyl-2,3,4,9- 176 tetrahydro-1
H-carbazole- 3-carboxylic acid {(S)-2-
methyl-1-[(1H-tetrazol-5- ylmethyl)-carbamoyl]-
butyl}-amide (R)-3-{(S)-2-[2-(2-Fluorophenyl)-
acetylamino]-3- methyl-pentanoylamino}-
8-trifluoromethyl-2,3,4,9- 177 tetrahydro-1
H-carbazole- 3-carboxylic acid {(S)-1-
[(2-tert-butyl-2H-tetrazol- 5-ylmethyl)-carbamoyl]-2-
methyl-butyl}-amide (R)-3-{(S)-2-[2-(2-Fluorophenyl)-
acetylamino]-3- methyl-pentanoylamino}-
8-trifluoromethyl-2,3,4,9- 178 tetrahydro-1
H-carbazole- 3-carboxylic acid [(S)-I-
(2-tert-butyl-2H-tetrazol-5-
ylcarbamoyl)-2-methylbutyl]- amide
(R)-3-{(S)-2-[2-(2-Fluorophenyl)- acetylamino]-3-
methyl-pentanoylamino}- 8-trifluoromethyl-2,3,4,9- 179
tetrahydro-1 H-carbazole- 3-carboxylic acid [(S)-I-
(1-tert-butyl-1H-tetrazol-5-
ylcarbamoyl)-2-methylbutyl]- amide
(R)-3-{(S)-2-[2-(2-Fluorophenyl)- acetylamino]-3-
methyl-pentanoylamino}- 8-trifluoromethyl-2,3,4,9- 180
tetrahydro-1 H-carbazole- 3-carboxylic acid {(S)-2-
methyl-1 -[(2-pyridin-4-ylacetylamino)- methyl]-
butyl}-amideH- -yl-yl-yl-ANTI-FOULING COATING
COMPOSITIONS CONTAINING A CARBOXYLFUNCTIONAL
ORGANOSILICONE The invention pertains to an
anti-fouling coating composition, a substrate coated
with said composition, and the use of said coating
composition for inhibiting fouling of a substrate in
an aquatic environment. Man-made structures such as
boat hulls, buoys, drilling platforms, dry dock
equipment, oil production rigs, and pipes which are
immersed in water are prone to fouling by aquatic
organisms such as green and brown algae, barnacles,
mussels, and the like. Such structures are commonly of
metal, but may also comprise other structural
materials such as concrete. This fouling is a nuisance
on boat hulls, because it increases frictional
resistance during movement through the water, the
consequence being reduced speeds and increased fuel
costs. It is a nuisance on static structures such as
the legs of drilling platforms and oil production
rigs, firstly because the resistance of thick layers
of fouling to waves and currents can cause
unpredictable and potentially dangerous stresses in
the structure, and, secondly, because fouling makes it
difficult to inspect the structure for defects such as
stress cracking and corrosion. It is a nuisance in
pipes such as cooling water intakes and outlets,
because the effective cross-sectional area is reduced
by fouling, with the consequence that flow rates are
reduced. The commercially most successful methods of
inhibiting fouling have involved the use of
anti-fouling coatings containing substances toxic to
aquatic life, for example tributyltin chloride or
cuprous oxide. Such coatings, however, are being
regarded with increasing disfavour because of the
damaging effects such toxins may have if released into
the aquatic environment. There is accordingly a need
for non-fouling coatings which do not release markedly
toxic materials. It has been known for many years, for
example as disclosed in GB 1,307,001 and US 3,702,778,
that silicone rubber coatings resist fouling by
aquatic organisms. It is believed that such coatings
present a surface to which theorganisms cannot easily
adhere, and they can accordingly be called
foulingrelease rather than anti-fouling coatings.
Silicone rubbers and silicone compounds generally have
very low toxicity. The disadvantage of this
antifouling system when applied to boat hulls is that
although the accumulation of marine organisms is
reduced, relatively high vessel speeds are needed to
remove all fouling species. Thus, in some instances,
it has been shown that for effective release from a
hull that has been treated with such a polymer, it is
necessary to sail with a speed of at least 14 knots.
For this reason silicone rubbers have gained limited
commercial success and there is a need for improvement
of the anti-fouling and fouling-release properties of
these environmentally benign coatings. FR 2 537 985
discloses an anti-fouling coating composition
comprising a methyl organosiloxane resin, a silicone
elastomer, polytetrafluoroethylene, an acrylic binder,
and a solvent or diluent. EP 0 903 389 discloses an
anti-fouling composition comprising a photocatalytic
oxide, a silicone resin or silica, and a
water-repellent fluororesin. A further improvement was
obtained by the provision of an antifouling
composition containing a fluid fluohnated alkyl- or
alkoxy-containing polymer 



according to WO 02/074870. However, fluid fluorinated
alkyl- or alkoxycontaining polymers or oligomers have
the disadvantage that they are not suitable for use in
clearcoats, since coatings comprising such fluids are
not clear but have a misty or milky appearance. The
present invention provides an anti-fouling coating
composition that has a low surface energy, has
suitable elastomeric properties, decreases the
settlement of fouling organisms and their adhesion
strength, and can be used as a clearcoat without a
misty or milky appearance.The present invention
relates to an anti-fouling coating composition which
comprises (i) a curable polymer and (ii) an
organosilicone polymer represented by the general
formula: wherein: R 1 may be the same or different and
is selected from alkyl, aryl, and alkenyl groups,
optionally substituted with an amine group, an
oxygen-containing group of the formula OR5, wherein R5
is hydrogen or a Ci-6 alkyl, and a functional group
according to the formula (I): -R6-N(R7)-C(O)-R
8-C(O)-XR 9 (I) wherein R6 is selected from alkyl,
hydroxyalkyl, carboxyalkyl of 1 to 12 carbon atoms,
and polyoxyalkylene of up to 10 carbon atoms; R7 is
selected from hydrogen, alkyl, hydroxyalkyl,
carboxyalkyl of 1 to 6 carbon atoms, and
polyoxyalkylene of 1 to 10 carbon atoms; R7 may be
bonded to R8 to form a ring; R8 is an alkyl group with
1-20 carbon atoms; R9 is hydrogen or an alkyl group
with 1-10 carbon atoms, optionally substituted with
oxygen- or nitrogen-containing groups; X is selected
from O, S, and NH; provided that at least one R
1-group in the organosilicone polymer is a functional
group according to the above formula (I) or a salt
derivative thereof; R2 may be the same or different
and is selected from alkyl, aryl, and alkenyl; R3 and
R4, which may be the same or different, are selected
from alkyl, aryl, capped or uncapped polyoxyalkylene,
alkaryl, aralkylene, and alkenyl; a is an integer from
0 to 50,000;b is an integer from 0 to 100; and a+b is
at least 25. R2, R3, and R4 preferably are
independently selected from methyl and phenyl, more
preferably methyl. R6 preferably is an alkyl group
with 1-12, more preferably 2-5 carbon atoms. R7
preferably is hydrogen or an alkyl group with 1-4
carbon atoms. R8 preferably is an alkyl group with 2-1
0 carbon atoms. R9 preferably is hydrogen or an alkyl
group with 1-5 carbon atoms. X preferably is an oxygen
atom. a+b preferably ranges from 100 to 300. In one
embodiment, R7 is hydrogen and R8 is an alkyl group
with 1-20, preferably 2-1 0, more preferably 2-5
carbon atoms. Examples of such functional groups are:
1-butanoic-4-amidopropyl: and 1-decanoic-1
0-amidopropyl: In another embodiment, R7 is connected
to R8 to form a pyrrol ine-type ring. Examples of
functional groups according to this embodiment are
1-amido-3-carboxypyrrolidone-1 -propyl:and
1-amido-3-methoxypyrrolidone-1 -propyl: In a preferred
embodiment, the organosilicone polymer is present as a
fluid in both the coating composition and the coating
obtained by curing the coating composition. Within the
framework of the present invention, a fluid material
is defined in conformity with ASTM ( 1996) D4359-90:
Standard Test Method for Determining Whether a
Material Is a Liquid or a Solid. According to this
test, the material is held in a tightly closed
container at 38C. The lid is removed and the container
inverted. The flow of the material from the container
is observed to determine whether it is a solid or a
liquid. A material that flows for a total of 50 mm or
less within 3 min is considered a solid. Otherwise it
is considered a liquid. Preferably, the (fluid)
organosilicone polymer has a viscosity between 5 and
1,500 cSt at 25C.Suitable organosilicone polymers can
be prepared in accordance with US 6,565,837.
Preferably, the organosilicone polymer is not reactive
towards the curable polymer also present in the
coating composition and does not take part in any
cross-linking reaction. Within the present
specification, the term "organosilicone polymer"
should be understood as comprising organosilicone high
polymers and organosilicone oligomers. In a preferred
embodiment, the organosilicone polymer has an
average-weight molecular weight in the range from
about 500 to 15,000. When the molecular weight is
above 15,000, the antifouling properties of the
coating will be compromised. The organosilicone
polymer is preferably present in the coating
composition of the invention in an amount of at least
1 wt%, more preferably at least 3 wt%, and most
preferably at least 5 wt%. The coating composition
preferably does not contain more than 40 wt%, more
preferably not more than 20 wt%, and most preferably
not more than 10 wt% of the organosilicone polymer.
All weight percentages are based on the total weight
of the coating composition. The coating composition of
the invention further comprises a curable polymer.
Preferably, this polymer is an
organosiloxane-containing polymer. More preferably,
the organosiloxane-containing polymer comprises a
repeating unit of the general structure -[SiR'R"-O]-,
wherein R' and R" are independently selected from
hydrogen, alkyl, aryl, aralkyl, and an alkenyl group.
It is particularly preferred that R' and R" are
independently selected from methyl and phenyl. It is
even more preferred that R' and R" are both methyl.
Cyclic polydiorganosiloxanes analogous to those of the
formula above may also be employed.More specific
examples of suitable organosiloxane-containing
polymers are dihydroxy- functional polydimethyl
siloxanes and siloxane-acrylic hybrid polymers. The
most preferred organosiloxane-containing polymer is a
polymer containing siloxane groups that are
substantially free of carbon (meaning: containing less
than 1 wt% of carbon) in the backbone, e.g.
polydimethyl siloxane (PDMS). Other suitable polymers
are those disclosed in WO 99/33927, particularly the
polymers disclosed on page 12, lines 23-31 , viz.
organohydrogen polysiloxanes or polydiorganosiloxanes.
The polysiloxane may, for example, comprise a
copolymer of diorganosiloxane units with
organohydrogen siloxane units and/or with other
diorganosiloxane units, or a homopolymer of
organohydrogen siloxane units or of diorganosiloxane
units. Polysiloxanes that can be cross-linked by a
hydrosilylation reaction can also be used as the
curable polymer in the coating composition according
to the invention. Such polysiloxanes are known as
"hydride silicones" and are disclosed, for instance,
in EP 874032-A2 on page 3, lines 37-53, viz.
polydiorganosiloxanes of the formula
R'"-(SiOR'"2)m-SiR'"3, wherein each R'" independently
is a hydrocarbon or fluohnated hydrocarbon radical, at
least two R'" radicals per molecule being hydrogen,
and m has an average value in the range of about 10-1
,500. The hydride silicone preferably is a hydrogen
polydimethyl siloxane. The preferred number average
molecular weight range for the hydride silicone is in
the range of about 1,000-28,000, corresponding to a
value of m in the range of about 13-380. The curable
polymer is preferably present in the coating
composition of the invention in an amount of at least
30 wt%, more preferably at least 50 wt%, and most
preferably at least 70 wt%. The coating composition
preferably does not contain more than 99 wt%, more
preferably not more than 90 wt%, and most preferably
not more than 80 wt% of the curable polymer.
Preferably, the coating composition according to the
invention also comprises one or more fillers,
pigments, catalysts, and/or solvents.Examples of
suitable fillers are barium sulphate, calcium
sulphate, calcium carbonate, silicas or silicates
(such as talc, feldspar, and china clay), aluminium
paste/flakes, bentonite or other clays. Some fillers
may have a thixotropic effect on the coating
composition. The proportion of fillers may be in the
range of from 



0 to 25% by weight, based on the total weight of the
coating composition. Examples of suitable pigments are
black iron oxide and titanium dioxide. The proportion
of pigments may be in the range of from 0 to 10% by
weight, based on the total weight of the coating
composition. Suitable solvents include aromatic
hydrocarbons, alcohols, ketones, esters, and mixtures
of the above with one another or an aliphatic
hydrocarbon. In order to minimise the use of solvent
on environmental grounds, it is advantageous to use as
concentrated a solution as possible which is
compatible with the coating technique employed. The
solids content of the coating composition preferably
is at least 50 wt%, more preferably at least 70 wt%.
The solids content preferably is not more than 95 wt%,
more preferably not more than 90 wt%, and most
preferably not more than 80 wt%. Examples of suitable
catalysts are the carboxylic acid salts of various
metals, such as tin, zinc, iron, lead, barium, and
zirconium. The salts preferably are salts of
long-chain carboxylic acids, for example dibutyltin
dilaurate, dibutyltin dioctoate, iron stearate, tin
(II) octoate, and lead octoate. Further examples of
suitable catalysts include organobismuth and
organotitanium compounds and organo-phosphates such as
bis(2-ethyl-hexyl) hydrogen phosphate. Other possible
catalysts include chelates, for example dibutyltin
acetoacetonate. Further, the catalyst may comprise a
halogenated organic acid which has at least one
halogen substituent on a carbon atom which is in the
a-position relative to the acid group and/or at least
one halogen substituent on a carbon atom which is in
the b-position relative to the acid group, or a
derivative which is hydrolysable to form such an acid
under the conditions of the condensation
reaction.Depending on the type of curable polymer, the
coating composition may require a cross-linker. The
presence of a cross-linker is only necessary if the
curable polymer cannot be cured by condensation. This
will depend on the functional groups that are present
in said polymer. In general, when the polymer
comprises alkoxy groups, the presence of a
cross-linker is not necessary. If the polymer
comprises alkoxy-silyl groups, the presence of a small
amount of a condensation catalyst and water is
generally sufficient to achieve full cure of the
coating after application. For these compositions,
atmospheric moisture is generally sufficient to induce
curing, and as a rule it will not be necessary to heat
the coating composition after application. The
optionally present cross-linker can be a cross-linking
agent comprising a functional silane and/or one or
more oxime groups. Examples of such crosslinking
agents are presented in WO 99/33927, page 19, line 9,
through page 2 1, line 17 . Mixtures of different
cross-linkers can also be used. The anti-fouling
coating composition according to the present invention
can be applied to a substrate by normal techniques,
such as brushing, roller coating, or spraying (airless
and conventional). To achieve proper adhesion to the
substrate it is preferred to apply the coating
composition to a primed substrate. The primer can be
any conventional primer/sealer coating system. Good
results were found, in particular with respect to
adhesion, when using a primer that comprises an
acrylic siloxy-functional polymer, a solvent, a
thixotropic agent, a filler, and, optionally, a
moisture scavenger. Such a primer is disclosed in WO
99/33927. It is also possible to apply the coating
composition according to the present invention on a
substrate containing an aged anti-fouling coating
layer. Before the coating composition according to the
present invention is applied to such an aged layer,
this old layer is cleaned by high-pressure water
washing to remove any fouling. The primer disclosed in
WO 99/33927 can be used as a tie coat between the aged
coating layer and the coating composition according to
the present invention. After the coating has been
cured, it can be immersed immediately and gives
immediate anti-fouling and foul ing-release
protection. As indicated above, theresulting coating
has very good anti-fouling and fouling-release
properties. This makes the coating composition
according to the present invention very suitable for
use as an anti-fouling or non-fouling coating for
marine applications. The coating composition can be
used for both dynamic and static structures, such as
boat hulls, buoys, drilling platforms, oil production
rigs, and pipes which are immersed in water. The
coating composition can be applied on any substrate
that is used for these structures, such as metal,
concrete, wood or fibrereinforced resin. EXAMPLES
Synthesis Example A: Synthesis of
1-methoxypyrrolidone-3-amido-1 -propyl polydimethyl
siloxane 1-amido-3-carboxypyrrolidone-1 -propyl
polydimethyl siloxane fluid was added to 500 ml
methanol and 0.28 g p-toluene sulphonic acid. The
resulting mixture was heated under reflux at 6O0C for
5 hours. This resulted in the formation of two layers.
The supernatant was removed and concentrated under
vacuum to leave an orange oil. Synthesis Example B:
Synthesis of 1-butanoic-4-amidopropyl polydimethyl
siloxane Succinic anhydride ( 1 g, 0.01 mol) was
dissolved in tetrahydrofuran and the mixture added
dropwise to 43.7 g (0.01 mol) of an
amino-functionalised PDMS over a 20 minute period. The
resulting solution was heated to 800C under reflux for
2 hours. This resulted in the formation of two layers.
The supernatant was removed and concentrated under
vacuum to leave an oil. Synthesis Example C: Synthesis
of 1-decanoic-1 0-amidopropyl polydimethyl siloxane
Sebacic acid (2 g, 0.01 mol) was dissolved in 60 ml
tetrahydrofuran and the mixture added dropwise to
43.7g (0.01 mol) of an amino-functionalised PDMSwith
stirring. The resulting solution was heated to 80 C
under reflux for 5 hours. This resulted in the
formation of two layers. The supernatant was removed
and concentrated under vacuum to leave an oil. Example
1 A three-pack coating composition was prepared with
the formulation: Pack 1 (Base): 33 g
a,w-hydoxy-functional polydimethyl siloxane (dynamic
viscosity 35 poise) 3 g
1-amido-3-dimethylaminopropylamidopyrrolidone-1
-propyl polydimethyl siloxane 5 g xylene Pack 2
(Curing agent): Pack 3 (Catalyst solution): 0.28 g
dibutyltin dilaurate 2.54 g 2,4-pentane dione Example
2 A three-pack coating composition was prepared with
the formulation: Pack 1 (Base):Pack 2 (Curing agent):
3 g tetraethyl orthosilicate 5 g i
-amido-3-carboxypyrrolidone-i -propyl polydimethyl
siloxane 9.5 g xylene Pack 3 (Catalyst solution): 0.5
g dibutyltin dilaurate 4.8 g 2,4-pentane dione Example
3 A three-pack coating composition was prepared with
the formulation: Pack 1 (Base): 33 g
a,w,-hydoxy-functional polydimethyl siloxane 4.5 g
xylene Pack 2 (Curing agent): 1.5 g tetraethyl
orthosilicate 2.5 g 1-methoxypyrrolidone-3-amido-1
-propyl polydimethyl siloxane 4.5 g xylene Pack 3
(Catalyst solution): 0.25 g dibutyltin dilaurate 2.4 g
2,4-pentane dione Example 4 A three-pack coating
composition was prepared with the formulation: 



Pack 1 (Base):Pack 2 (Curing agent): 1.5 g tetraethyl
orthosilicate 2.5 g 1-butanoic-4-amidopropyl
polydimethyl siloxane 4.5 g Xylene Pack 3 (Catalyst
solution): 0.25 g dibutyltin dilaurate 2.4 g
2,4-pentane dione Example 5 A two-pack coating
composition was prepared with the formulation: Pack 1:
92 g m-polymer FR355(r) (silicone/acrylic hybrid
polymer, ex Wacker) 5 g 1-methoxypyrrolidone-3-amido-1
-propyl polydimethyl siloxane Pack 2 (Curing agent):
2.8 g T914(r) catalyst/curing agent (ex-Wacker)
Example 6 A two-pack coating composition was prepared
with the formulation: Pack i : 5O g
a,w,-hydoxy-functional polydimethyl siloxane 3 g
1-amido-3-carboxypyrrolidone-1 -propyl polydimethyl
siloxane 1.5 g air floated silica (Aerosil(r)) 5 g
titanium dioxide (Tiona 472(r)) 3 g
methyl-tris(methylethylketoxime)silanePack 2 (Catalyst
solution): 0.04 g dibutyltin dilaurate 7.5 g trimethyl
benzene Example 7 : Anti-Fouling Testing The
compositions of Examples 2, 3, and 4 were applied by
brush (to a dry film thickness of -300 mm) to 60 cm x
60 cm marine plywood panels, which were primed with
two coatings of epoxy primer and an acrylic tie coat.
Six samples of each composition were applied by brush.
Standard coatings and non-toxic controls were applied
as references in order to assess the relative
performance and the abundance and diversity of fouling
settlement on the coatings according to the invention.
Test panels were immersed from rafts designed for the
immersion of experimental test surfaces and the
conditions were representative of conditions
experienced by hulls of pleasure craft or ships. The
panels were attached to test frames and suspended
vertically to between 0.5 and 1.5 m below the water
surface at each test sites. The panels were inspected
regularly for biofouling presence and coating
integrity. The test sites included: Newton Ferrers,
UK, which shows typical fouling from all major fouling
classes, and Brattons, Sweden, which has a
predominance of shell fouling (hard-bodied animal).
Fouling coverage was assessed in four main
ecologically derived fouling categories: Microfouling,
Weed, Soft-bodied animal, and Hard-bodied animal, and
analysis was carried out visually on these four
fouling categories, as this provided sufficient
information to differentiate between coating
performances whilst allowing some general comparisons
to be made between test sites.The results are shown in
the Table below. The data in this Table refers to
total fouling coverage of the test panel surfaces, in
percentages. Table This Table shows that after four
months of immersion in UK waters and five months of
immersion in Swedish waters, the accumulated fouling
was significantly less than that of control substrates
coated only with the anticorrosive primer, and less
than that of a standard substrate. Any fouling on
coatings of Examples 2-4 could be removed very easily
by light rubbing, whereas accumulated fouling on the
control substrates could not be removed in a similar
way. In addition, it should be mentioned that all
coatings according to the present invention were clear
and did not have a misty or milky appearance.CLAIMS 1.
An anti-fouling coating composition comprising a
curable polymer and a an organosilicone polymer
represented by the general formula: R 2 R 3 R 3 R 2 I
r I I r I I I R1-SI i L O-Si iJfa4L q -Si iJ.bO-Si i-R
I R 2 R 4 R 1 R 2 wherein: R 1 may be the same or
different and is selected from alkyl, aryl, and
alkenyl groups, optionally substituted with an amine
group, an oxygen-containing group of the formula OR5,
wherein R5 is hydrogen or a Ci-6 alkyl, and a
functional group according to the formula (I):
-R6-N(R7)-C(O)-R 8-C(O)-XR 9 (I) wherein R6 is
selected from alkyl, hydroxyalkyl, carboxyalkyl of 1
to 12 carbon atoms, and polyoxyalkylene of up to 10
carbon atoms; R7 is selected from hydrogen, alkyl,
hydroxyalkyl, carboxyalkyl of 1 to 6 carbon atoms, and
polyoxyalkylene of 1 to 10 carbon atoms; R7 may be
bonded to R8 to form a ring; R8 is an alkyl group with
1-20 carbon atoms; R9 is hydrogen or an alkyl group
with 1- 10 carbon atoms, optionally substituted with
oxygen- or nitrogen-containing groups; X is selected
from O, S, and NH; provided that at least one R
1-group in the organosilicone polymer is a functional
group according to the above formula (I) or a salt
derivative thereof; R2 may be the same or different
and is selected from alkyl, aryl, and alkenyl;R3 and
R4, which may be the same or different, are selected
from alkyl, aryl, capped or uncapped polyoxyalkylene,
alkaryl, aralkylene, and alkenyl; a is an integer from
0 to 50,000; and b is an integer from 0 to 100; and
a+b is at least 25. 2 . The coating composition
according to claim 1 wherein in one embodiment R7 is
hydrogen and R8 is an alkyl group with 1-20 carbon
atoms. 3 . The coating composition according to claim
1 wherein R7 is connected to R8 to form a pyrrol
idone-type ring. 4 . The coating composition according
to any one the preceding claims wherein the
organosilicone polymer is fluid. 5 . The coating
composition according to any one of the preceding
claims wherein the average-weight molecular weight of
the organosilicone polymer is 500-15,000. 6 . The
coating composition according to any one of the
preceding claims wherein the curable polymer is an
organosiloxane-containing polymer. 7 . The coating
composition according to any one of the preceding
claims wherein the curable polymer comprises a
repeating unit of the general structure -[SiR'R"-O]-,
wherein R' and R" are independently selected from
hydrogen, alkyl, aryl, aralkyl, and a vinyl group. 8 .
The coating composition according to claim 7 wherein
R' and R" are independently selected from methyl and
phenyl.9 . Use of a coating composition according to
any one of the preceding claims for inhibiting fouling
of a substrate in an aquatic environment. 10 . A
coated substrate obtainable by applying the coating
composition according to any one of claims 1-8 to the
substrate, followed by curing said coating
composition. 


