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matrix (Derynck (1985) Nature 316: 701-705; Bottinger (1996) PNAS 93: 30
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62- 4168, Munger (1997) Kindey Int 51: 1376-1 . 35 The activation of the

acti ve conpl kinaséstiniparimdasE@Fbdtarecdmodemases-plaga role, furthdsi ol ogi cal
action of TGE- be}a has not .\éef been cl ari i%d in .
_ more to pharmaceutical compositions which comprise these compounds,
15 and to the use of the compounds for the treatment of kinase-induced dis-

eases.

Transforming growth factor beta is the prototype of the TGF-beta super-
family, a family of highly preserved, pleiotrophic growth factors, which
20 carry out important functions both during embryo development and also
in the adult organism. In mammals, three isoforms of TGF-beta (TGF-
beta 1, 2 and 3) have been identified, TGF-beta 1 being the commonest
isoform (Kingsley (1994) Genes Dev 8:133-146). TGF-beta 3 is ex-
C 25 pressed, for example, only in mesenchymal cells, whereas TGF-beta 1
is found in mesenchymal and epithelial cells. TGF-beta is synthesised
as pre-proprotein and is released in inactive form into the extracelular
matrix (Derynck (1985) Nature 316: 701-705; Bottinger (1996) PNAS 93:
20 5877-5882). Besides the proregion cleaved off, which is also known as
latency associated peptide (LAP) and remains associated with the
mature region, one of the 4 isoforms of the latent TGF-beta binding
proteins (LTBP 1-4) may also be bonded to TGF-beta (Gentry (1988)
Mol Cell Biol 8: 4162-4168, Munger (1997) Kindey Int 51: 1376-1382).
35 The activation of the inactive complex that is necessary for the develop-

ment of the biological action of TGF-beta has not yet been clarified in
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ser i nel@hr eobétacrekeprse |abirai rmtrraf:elidﬂar kmase dbfnafnﬁemmmfadllﬁateermg dtutively
active and is able to phosphoryl ate, se 25 radicals in this conplex in the
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i ni tiates intgoepedd alk@hasi r aiffiedd figasds B@ndé‘mmpesadecéptaerynck (1997)
Bi ochi m Bi ophys Acta 1333: F105- FI50). The proteins of the SMAD fam |y

serve a5 subtie biplegigal fungtionTstholghy to consist m regulation of the availabil-
ity of the ligands for type | and type || TGF-beta receptors (L.astres

(1996) J Cell Biol 133:1109-1121; Lopes-Casillas (1993) Cell 73: 1435-
1344). The structurally closely related type | and-type Il receptors have a

serinefthreonine kinase domain, which is responsible for signal trans-

20 mission, in the cytoplasmatic region. Type Il TGF-beta receptor binds
TGF-beta, after which the type | TGF-beta receptor is recruited to this
signal-transmitting complex. The serine/threonine kinase domain of the

C type H receptor is constitutively active and is able to phosphorylate seryl

25 radicals in this complex in the so-called GS domain of the type | recep-

tor. This phosphorylation activates the kinase of the type | receptor,
which is now itself able to phosphorylate intracellular signal mediators,
the SMAD proteins, and thus initiates intracellular signal transmission
30 (summarised in Derynck (1997) Biochim Biophys Acta 1333: F105-
F150).
The proteins of the SMAD family serve as substrates for all TGF-beta
family receptor kinases. To date, 8 SMAD proteins have been identified,
which can be divided into 3 groups: (1) receptor-associated SMADs (R-
SMADs) are direct substrates of the TGF-3 receptor kinases (SMAD1,
2, 3, 5, 8); (2) co-SMADs, which associate with the R-Smads during the

35
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proceszﬁ During 20 enbryo devel opnent, it is expressed at sites of
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T e s g e
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fulfils i rrpdepemderftmelbtrypemdtdﬁem@atlam statiup{Roberts (180 Hatem |t
gener al1 I5y book of Experimental Pharmacology: 419-472). The celluiar functions
which are influenced by TGF-beta include: apoptosis, proliferation, dif-
ferentiation, mobility and cell adhesion. Accordingly, TGF-beta plays an
important role in a very wide variety of biological processes. During
20 embryo development, it is expressed at sites of morphogenesis and in
particular in areas with epithelial-mesenchymal interaction, where it
induces important differentiation processes (Pelton (1991) J Cell Biol
115:1091-1105). TGF-beta also carries out a key function in the self-
C renewal and maintenance of an undifferentiated state of stem cells
25 (Mishra (2005) Science 310: 68-71). In addition, TGF-beta also fulfils
important functions in the regulation of the immune system. It generally
has an immunosuppressive action, since it inhibits, inter alia, the prolif-
eration of lymphocytes and restricts the activity of tissue macrophages.
30 TGF-beta thus allows inflammatory reactions to subside again and thus
helps to prevent excessive immune reactions (Bogdan (1993) Ann NY
Acad Sci 685: 713-739, summarised in Letterio (1998) Annu Rev Immu-
nol 18: 137-161). Another function of TGF-beta is regulation of cell pro-
liferation. TGF-beta inhibits the growth of cells of endothelial, epithelial
3 and haematopotetic origin, but promotes the growth of cells of mesen-

chymal origin (Tucker (1984) Science 226:705-707, Shipley (1986)
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i nportant role in many physiol ogical situations, such as wound heal - ing,
and i nﬁgat hotyi 880 pPae Edeards (9872 EMBOGED: 3880-fIPO4bsi s, 15 TGF-beta i s

f th h f in | i. . - Lised in OK
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then regulates its own production’in crophages 20 and 1 nduces the
secretion ofingt aed imgpatholodical poocessesy sectnaplcantyr anbfipogises. The nost

| mport ? 5n tf U'Péki-t?qu isd grruia% tt\{\gﬂgﬁj gpoevethifggtoirsn 1Cn| \lvj.lglemd healing (summa-
rised in O'Kane (1997) Int J Biochem Cell Biol 29: 79-88). During the
granulation phase, TGF-beta is released from blood platelets at the site
of injury. TGF-beta then regulates its own production in macrophages

and induces the secretion of other growth factors, for example by

20 monocytes. The most important functions during wound healing include
stimulation of chemotaxis of inflammatory cells, the synthesis of extra-
cellular matrix and regulation of the proliferation, differentiation and

C gene expression of all important cell types involved in the wound-heal-

25 ing process.

Under pathological conditions, these TGF-beta-mediated effects, in par-
ticular the regulation of the production of extracellular matrix (ECM), can
result in fibrosis or scars in the skin (Border (1994) N Engl J Med
30 331:1286-1292).
For the fibrotic diseases, diabetic nephropathy and glomeronephritis, it
has been shown that TGF-beta promotes renal cell hypertrophy and
pathogenic accumulation of the extracellular matrix. Interruption of the
TGF-beta signalling pathway by treatment with anti-TGF-beta antibodies
3 prevents expansion of the mesangial matrix, progressive reduction in

kidney function and reduces established lesions of diabetic glomeruio-
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devel opnent ofarised-n Qearynck@2004) NatwerGenatiash@9f vi rd2Roklliott (2806kr. Thi s
tumour %guppr I%lin One 23: 2078-2093). At early stages of the development of can-

cer, TGF-beta counters the formation of cancer. This tumour-suppres-

sant action is based principally on the ability of TGF-beta to inhibit the

division of epithelial cells. By contrast, TGF-beta promotes cancer

growth and the formation of metastases at late tumour stages. This can

20 be attributed to the fact that most epithelial tumours develop a resis-
tance to the growth-inhibiting action of TGF-beta, and TGF-beta simul-
taneously supports growth of the cancer cells via other mechanisms.

c These mechanisms include promotion of angiogenesis, the immuno-

25 suppressant action, which supports tumour cells in avoiding the control
function of the immune system (immunosurveillance), and promotion of
invasiveness and the formation of metastases. The formation of an
invasive phenotype of the tumour cells is a principal prerequisite for the

30 formation of metastases. TGF-beta promotes this process through its
ability to regulate cellular adhesion, motility and the formation of the
extracellular matrix. Furthermore, TGF-beta induces the transition from
an epithelial phenotype of the cell to the invasive mesenchymal pheno-
type (epithelial mesenchymal transition = EMT). The important roie

3 played by TGF-beta in the promotion of cancer growth is also demon-

strated by investigations which show a correlation between strong TGF-
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Tumour cell lines which express a defective TGF-beta type Il receptor
exhibit reduced tumour and metastatic growth (Oft (1998) Curr Biol 8:
1243-1252, McEachern (2001) Int J Cancer 91:76-82, Yin (1999} Jclin
Invest 103: 197-2086).

20

Conditions "characterised by enhanced TGF-f activity" include those in
C which TGF-$ synthesis is stimulated so that TGF-f is present at increased
25 levels or in which TGF-f latent protein is undesirably activated or con-
verted to active TGF-B protein or in which TGF- receptors are upregu-
lated or in which the TGF-3 protein shows enhanced binding to cells or
extracellular matrix in the location of the disease. Thus, in either case
30 "enhanced activity" refers to any condition in which the biological activity of

TGF-p is undesirably high, regardiess of the cause.

A number of diseases have been associated with TGF-p1 overproduction.

35
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and sclerorma, chemical contact, or allergies. Another autoimmune dis-

order associated with fibroproliferative characteristics is rheumatoid arthri-

tis.
20
Eye diseases associated with a fibroproliferative condition include retinal
reattachment surgery accompanying proliferative vitreoretinopathy, cata-
ract extraction with intraocular lens implantation, and post-glaucoma drain-
C . age surgery are associated withTGF-31 overproduction.

Fibrotic diseases associated with TGF-p1 overproduction can be divided
into chronic conditions, such as fibrosis of the kidney, lung and liver, and
more acute conditions, such as dermal scarring and restenosis (Chamber-
30 lain, J. Cardiovascular Drug Reviews, 19 (4): 329-344). Synthesis and
secretion of TGF-p1 by tumor cells can also lead to immune suppression,
as seen in patients with aggressive brain or breast tumors (Arteaga, et al.
(1993) J. Clin. Invest. 92: 2569-2576). The course of Leishmanial infection
35 in mice is drastically altered by TGF-B1 (Barral-Netto, et al. (1992) Science
257 545-547). TGF-p1 exacerbated the disease, whereas TGF-p1 anti-
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Roberts, et datem@gd)byRbe.extracellular matrix composition of the mesang:um and
15 glomerular membrane, it is not surprising that TGF-p1 has profound effects
on the kidney. The accumulation of mesangial matrix in proliferative
glomerulonephritis (Border, et al. {(1990) Kidney Int. 37: 689-695) and dia-
betic nephropathy (Mauer, et al. (1984) J. Clin. Invest. 74: 1143-1155) are
20 clear and dominant pathological features of the diseases. TGF-p1 levels
are elevated in human diabetic glomerulosclerosis (advanced neuropathy)
(Yamamoto, et al. (1993) Proc. Natl. Acad. Sci. 90: 1814-1818). TGF-p1 is
an important mediator in the genesis of renal fibrosis in a number of ani-

C - mal models (Phan, et al. (1990) Kidney Int. 37: 426; Okuda, et al. (1990) J.
Clin. Invest. 86: 453). Suppression of experimentally induced glomerulo-
nephritis in rats has been demonstrated by antiserum against TGF-31
(Border, et al. (1990) Nature 346: 371} and by an extracellular matrix pro-
tein, decorin, which can bind TGF-p1 (Border, et al. (1992) Nature 360:

30 361-363).

Excessive TGF-1 leads to dermal scar-tissue formation. Neutralising

TGF-B1 antibodies injected into the margins of healing wounds in rats
35 have been shown to inhibit scarring without interfering with the rate of

wound healing or the tensile strength of the wound (Shah, et al. (1992)
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15 damaged pig arteries transfected in vivo with a TGF-$1 gene, TGF-(1
gene expression was associated with both extracellular matrix synthesis
and hyperplasia (Nabel, et al. (1993) Proc. Natl. Acad. Sci. USA 90:
10759-10763). The TGF-B1 induced hyperplasia was not as extensive as

20 that induced with PDGF-BB, but the extracellular matrix was more exten-
sive with TGF-1 transfectants. No extracellular matrix deposition was
associated with hyperplasia induced by FGF-1 (a secreted form of FGF) in

this gene transfer pig model (Nabel (1993) Nature 362: 844-846).

25 There are several types of cancer where TGF-B1 produced by the tumor
may be deleterious. MATLyLu rat prostate cancer cells (Steiner and Bar-
rack (1992) Mol. Endocrinol 8: 15-25) and MCF-7 human breast cancer
cells (Arteaga, et al. (1993) Cell Growth and Differ. 4: 193-201) became

30 more tumorigenic and metastatic after transfection with a vector express-

ing the mouse TGF-$1. TGF-B1 has been associated with angiogenesis,
metastasis and poor prognosis in human prostate and advanced gastric
cancer (Wikstrom, P, et al. (1998) Prostate 37 : 19-29; Saito, H. et al.

25 (1999) Cancer 86: 1455-1462). In breast cancer, poor prognosis is associ-
ated with elevated TGF-p (Dickson, et al. {1987) Proc. Natl. Acad. Sci.
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el evat ed TGF-EI (Di ckson, et al. (19831]) Proc. Natl. Acad. Sci. WO 2007/079820
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Bi ochem 34:£l33dd8172: 1777-1784). Thus, TGF-p secreted by breast tumors may

cause an endocrine immune suppression. High plasma concentrations of

TGF-B1 have been shown to indicate poor prognosis for advanced breast
20 cancer patients (Anscher, et al. (1993} N. Engl. J. Med. 328: 1592-1598).
Patients with high circulating TGF-f before high dose chemotherapy and
autologous bone marrow transplantation are at high risk of hepatic veno-
occlusive disease (15-50% of all patients with a mortality rate up to 50%)
c " and idiopathic interstitial pneumonitis (40-60% of all patients). The implica-
tion of these findings is 1) that elevated plasma levels of TGF-B1 can be
used to identify at-risk patients and 2) that reduction of TGF-31 could
decrease the morbidity and mortality of these common treatments for

breast cancer patients.
30

Many malignant cells secrete transforming growth factor p (TGF-8), a

potent immunosuppressant, suggesting that TGF-p production may repre-

sent a significant tumor escape mechanism from host immunosurveillance.
35 Establishment of a leukocyte sub-population with disrupted TGF-p signal-

ing in the tumor-bearing host offers a potential means for immunotherapy
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ogy (2002) 168: 2247-2254). A TGF-pB neutralising antibody was capable
of reversing the effect in culture, indicating that TGF-f signaling inhibitors
may have utility in reversing the immune suppression present in this sub-
set of HIV patients.

During the earliest stages of carcinogenesis, TGF-B1 can act as a potent
tumor suppressor and may mediate the actions of some chemopreventive
agents. However, at some point during the development and progression
of malignant neoplasms, tumor cells appear to escape from TGF-[3-
dependent growth inhibition in parallel with the appearance of bioactive
TGF-p in the microenvironment. The dual tumour suppression/tumour
promotion roles of TGF-PB have been most clearly elucidated in a trans-
genic system overexpressing TGF-§ in keratinocytes. While the transgen-
ics were more resisitant to formation of benign skin lesions, the rate of
metastatic conversion in the transgenics was dramatically increased (Cut,
et al (1996) Cell 86 (4). 531-42). The production of TGF-B1 by malignant
cells in primary tumours appears to increase with advancing stages of
tumour progression. Studies in many of the major epithelial cancers sug-

gest that the increased production of TGF-§ by human cancers occurs as
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5 growth inhibitory effects. Thus, these anticancer treatments increase the

risk and hasten the development of tumours with enhanced growth and
invasiveness. In this situation, agents targeting TGF-pB-mediated signal
transduction might be a very effective therapeutic strategy. The resistance
20 of tumour cells to TGF-p has been shown to negate many of the cytotoxic
effects of radiation therapy and chemotherapy, and the treatment-depend-
ent activation of TGF-f in the stroma may even be detrimentat as it can
make the microenvironment more conducive to tumour progression and
C 25 contributes to tissue damage leading to fibrosis. The development of a
TGF-p signal transduction inhibitors is likely to benefit the treatment of

progressed cancer alone and in combination with other therapies.

The compounds are suitable for the treatment of cancer and other disease
30 states influenced by TGF-f by inhibiting TGF-§ in a patient in need thereof
by administration of said compound(s) to said patient. TGF-f3 would also
be useful against atherosclerosis (T. A. McCaffrey: TGF-ps and TGF-f
Receptors in Atherosclerosis: Cytokine and Growth Factor Reviews
35 2000,11,103-114) and Alzeheimer's (Masliah, E.: Ho, G.: Wyss-Coray, T.:

Functional Role of TGF-§ in Aizheimer's Disease Microvascular Injury:
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suitable range, preferably in the micromolar range and more preferably in

the nanomolar range.

As discussed herein, these signalling pathways are relevant for various

20 diseases. Accordingly, the compounds according to the invention are
useful in the prophylaxis and/or treatment of diseases that are dependent
on the said signalling pathways by interaction with one or more of the said

C signalling pathways.

25

The present invention therefore relates to compounds according to the
invention as promoters or inhibitors, preferably as inhibitors, of the signal-
ling pathways described herein. The invention therefore preferably relates
to compounds according to the invention as promoters or inhibitors, pref-

30 erably as inhibitors, of the TGFJ signalling pathway.

The present invention furthermore relates to the use of one or more com-
pounds according to the invention in the treatment and/or prophylaxis of
diseases, preferably the diseases described herein, that are caused, medi-

35
ated and/or propagated by an increased TGF] activity.
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Functional Role of TG--p in Al zheiner's Di sease M crovascular Injury: WO

2007/ 079820 PCT/ EP2006/ 011277 -13 Lesd8rs from Trangenic M ce:

Neur ochem stry International 2001, 39, 393- 400) diseases. 5 It has been found
that the conpounds according to the invention and salts thereof have very
val uabl e pharmacol ogi cal properties while being well tol- erated. In
particular, they exhibit TG(3 receptor | kinase-inhibiting properties. 10
The conpoundeheapresedt myention treerefore melates jorafrepalrids asdurding tarthedvant a-

et I e
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nmore of the teoai of or@ si et compopat s aeysrdirtbtolihe ipverstent to apatentan t her ef ore
rel at to corg)wds according to the invention as pronoters or inhibitors,
preferably d¥ i HNRBAdYNIBERAIAN. gpal - |ing pat hways described herein. The
i nvention therefore preferably relates to conpounds according to the
vention as pronoters or inhibitors, pref 30 erably as inhibitors, of the
~ si gnal ITheghpsitdnpatienT ban pelsgrit anyeammalidruspémesidoeexahnptees to t he

use of one or, nore com pound ccording to Ehe ing_enti.on i n thg t reat ment
and/ or pr oerfl"%%tPsSRﬂc'es- particularly humans;rodents, including mice, rats an

15 hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of in-
terest for experimental investigations, providing a model for treatment of

human disease.

The susceptibility of a particular cell to treatment with the compounds ac-
20 cording to the invention can be determined by in vitro tests. Typically, a
culture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the
' active agents to induce cell death or to inhibit migration, usually between
25 about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.
The dose varies depending on the specific compound used, the specific
30 disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue
while the viability of the patient is maintained. The treatment is generally
continued until a considerable reduction has occurred, for example an at
least about 50% reduction in the celi burden, and may be continued until

35
essentially no more undesired cells are detected in the body.
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Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example
Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature (for example Campos-Gonzalez, R.
and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

20

c For the identification of kinase inhibitors, various assay systems are avail-

25 able. In scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screening, 2002, 7, 11-19) and flashplate assay, the radioactive phos-
phorylation of a protein or peptide as substrate with yATP is measured. in
the presence of an inhibitory compound, a decreased radioactive signal, or

30 none at all, is detectable. Furthermore, homogeneous time-resolved fluo-
rescence resonance energy transfer (HTR-FRET) and fluorescence polari-
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8-Chloro-4-methyl-1-(2-methyithiazol-5-yl)-5,6-dihydro-4H-
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9-Bromo-4-methyl-1-(6-methylpyridin-2-y)-5,6-dihydro-4 -

25 2,3,6, 10b-tetraazabenzo[e]azulene

A

8-Chloro-1-(3-flucrophenyl}-4-methyl-5,6-dihydro-4H-

2.3,6,10b-tetraazabenzole)azulene

35
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35



2,3,6, 10b- tetraazabenzo[e] azulene "A95" Br H 20N 1/ \N NN

9 Brom- 4y Bidihashy - (6-methyl pyridi n-2-y1)-5, 6 dihy 1
Cb- tetragga enzog[ﬂeﬂ azulene 25 "A96" cl / \ F HN Np dﬁ%‘}ﬁﬂﬂgﬂﬁz-ﬁ

8- Chl or o-1 - (3-f 1 uor ophenyl ) - 4- et hyl - 548-di hydr o- 4H— 2, 3,6,1

b-t et raazabenzo[ e] azul ene 35 WO 20071079820 PCTI EP2006/011277 -42 "497" C
©OO FF HNNFF 5HN'N
8- Chl or 0- 4- et hyt—14 -
4H 2, 3,6, 10b-tetr éﬂg enzo[ e

8-Methoxy-4-methyl-1-pyridin-3-yl-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzolejazulene

“A102" \
O

10

0

N /
15 NLN/>—©- "\

[4-(8-Methoxy-4-methyl-5,6-dihydro-4H4-2,3,6,10b-tetraaza-
benzo[elazulen-1-yl)phenyl]dimethylamine

20 and pharmaceutically usable derivatives, solvates, salts, tautomers and

stereocisomers thereof, including mixtures thereof in all ratios.

The invention also relates to the optically active forms (stereoisomers), the

[ »] 26 enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken
to mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. solvates are, for example,
mono- or dihydrates or alkoxides.

30 The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
called prodrug compounds.

The term prodrug derivatives is taken to mean compounds according to

35 the invention which have been modified by means of, for example, alkyl or
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organism to form the effective compounds according to the invention.
These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in int. J. Pharm.
115, 61-67 (1995).

The expression “effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
10 animal or human a biological or medical response which is sought or
c desired, for example, by a researcher or physician.
In addition, the expression “therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
15 received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side-effects or also the reduction
in the advance of a disease, complaint or disorder.
The expression “therapeutically effective amount” also encompasses the

20
amounts which are effective for increasing normal physiological function.

The invention also relates to the use of mixtures of the compounds
c according to the invention, for example mixtures of two diastereomers, for
25 example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.

The compounds according to the invention and also the starting materials
30 for their preparation are, in addition, prepared by methods known per se,
as described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can
% also be made here of variants known per se which are not mentioned here

in greater detail.
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Suitable inert solvents are, for example, hydrocarbons, such as hexane,
15 petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-

form or dichloromethane; alcohols, such as methanol, ethanoi, isopropa-

nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,

ditsopropyl ether, tetrahydrofuran (THF) or dioxane; gtycol ethers, such as
20 ethylene glycol monomethyl or monoethyt ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; suifoxides, such as dimethyl suifoxide (DMSO); carbon
disulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

Particular preference is given to 1-butanol.

30
Suitable for the cleavage of ethers is treatment with boron tribromide under
standard conditions.

35 Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final

non-salt form. On the other hand, the present invention also encompasses
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hydroxide; alkali metal alkoxrdes for example potassium ethoxide and
sodium propoxide; and various organic bases, such as piperidine, di-

15 ethanolamine and N-methylglutamine. The aluminium salts of the com-
pounds according to the invention are likewise included. In the case of
certain compounds according to the invention, acid-addition salts can be
formed by treating these compounds with pharmaceutically acceptable
organic and inorganic acids, for example hydrogen halides, such as hydro-

20 gen chloride, hydrogen bromide or hydrogen iodide, other mineral acids
and corresponding salts thereof, such as sulfate, nitrate or phosphate and
the like, and alkyl- and monoarylsulfonates, such as ethanesulfonate,

_ toluenesulfonate and benzenesulfonate, and other organic acids and cor-
c 25 responding salts thereof, such as acetate, trifluoroacetate, tartrate,
maleate, succinate, citrate, benzoate, salicylate, ascorbate and the like.
Accordingly, pharmaceutically acceptable acid-addition salts of the com-
pounds according to the invention include the following: acetate, adipate,

30 alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate), bi-
sulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chioride, chlorobenzoate, citrate, cyclopentanepropionate, digiu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-

% heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,

hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
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tioned saits, preference is given to ammonium; the alkali metal salts so-
15 dium and potassium, and the alkaline earth metal salts caicium and mag-
nesium. Salts of the compounds according to the invention which are
derived from pharmaceutically acceptable organic non-toxic bases include
salts of primary, secondary and tertiary amines, substituted amines, also
including naturally occurring substituted amines, cyclic amines, and basic
20 ion exchanger resins, for example arginine, betaine, caffeine, chloro-
procaine, choline, N,N'-dibenzylethylenediamine (benzathine), dicyclo-
hexylamine, diethanolamine, diethylamine, 2-diethylaminoethanol, 2-
C dimethylaminoethano!, ethanolamine, ethylenediamine, N-ethylmorpholine,
25 N-ethylipiperidine, glucamine, glucosamine, histidine, hydrabamine, iso-
propylamine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, mor-
pholine, piperazine, piperidine, polyamine resins, procaine, purines, theo-
bromine, triethanotamine, triethylamine, trimethylamine, tripropylamine and
30 tris(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

Compounds of the present invention which contain basic nitrogen-con-
35 taining groups can be quaternised using agents such as (C4-Cj)alkyl hal-
ides, for example methyl, ethyl, isopropyt and tert-butyl chloride, bromide

and iodide; di{C+-Cg4)alky! sulfates, for example dimethyl, diethyl and diamyl
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and benzenesyl fonate, and other organic acids and cor- 25 responding salts
t hereof, s 1Sas acet at e, trifluoroacetate, tartrate, naleate, succinate,
citrate, benzoate, salicylate, ascorbate and the like. Accordingly,

pharmaceutically acceptabl e acid-addition salts of the com pounds according
to the invethe shoverotardienttehaninaceitical sate witich asdpredred 8&ladei nat e,

i nat e, t b t b | f t b | , bi- sulfate,
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di hydr ogenphosp t robenzoat odecyl ate, et 5 sul fonat e,
Gu mar at e, gakghmena} ritrgte, @ieatecpbosphichate galalatey sodaine phgbplsate, hept anoat e,

| uconat e, gl ut amat I roph hat e, hem ci nate hemi sul f at e,
he;t anoat e, Sqﬁgﬂﬁo%ﬁ@t‘grg%ﬁﬁﬁqyi& hWﬁ%E@PmtéhWV@tW%%%t 820
PCT/ EP2006/ ﬂn%?%ut tlﬂgisbﬁ&gh%&deﬁﬁgrrﬁb tbﬂga r%étHX pXxyet hanesui f onat e,

i odi de, isethionate, Iso- rate, [acta actobi onate, nml ate, mal eate,
mal onpt e, mandel ate, netaphosphate, nethanesul fonate, methyl benzoate,
monohydr Oge'PIEg ggid-addition salts of basic compounds according to the invention are
prepared by bringing the free base form into contact with a sufficient
amount of the desired acid, causing the formation of the salt in a conven-
tional manner. The free base can be regenerated by bringing the sait form
20 into contact with a base and isolating the free base in a conventional man-
ner. The free base forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
C bility in polar solvents; for the purposes of the invention, however, the salts

25 otherwise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds according to the invention are formed with metals or amines,
30 such as alkali metals and alkaline earth metals or organic amines. Pre-
ferred metals are sodium, potassium, magnesium and calcium. Preferred
organic amines are N,N'-dibenzylethylenediamine, chioroprocaine, choline,
diethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.
35 , ) _ _
The base-addition salts of acidic compounds according to the invention are

prepared by bringing the free acid form into contact with a sufficient
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restriction. Furthernore, the base sads of the conpounds according to the
i nvention 10 include al um nium anmmonium cal cium copper, iron(lIl),
iron(ll), lithium nagnesium nmanganese(llq, nanganese(ll), potassium
sodiumand zinc salts, but this is not intended to represent a restriction.
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With regard to that stated above, it can be seen that the expression
20 “pharmaceutically acceptable salt” in the present connection is taken to
mean an active ingredient which comprises a compound according to the
invention in the form of one of its salts, in particular if this salt form imparts
improved pharmacokinetic properties on the active ingredient compared
with the free form of the active ingredient or any other salt form of the
25 active ingredient used earlier. The pharmaceutically acceptable salt form
of the active ingredient can also provide this active ingredient for the first
time with a desired pharmacokinetic property which it did not have earlier
and can even have a positive influence on the pharmacodynamics of this
30 active ingredient with respect to its therapeutic efficacy in the body.
The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usabie
35 derivatives, solvates and stereoisomers thereof, including mixtures thereof

in all ratios, and optionally excipients and/or adjuvants.



and stearyl chloride, brom de and iodide; and aryl (Cl-C4)al kyl halides, for
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15 the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
20 gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscuiar, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the
cC active ingredient with the excipient(s} or adjuvant(s).
25
Pharmaceutical formulations adapted for oral administration can be
administered as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in agueous or NoON-aqueous
30 liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet
35 or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for

example, ethanal, glycerol, water and the like. Powders are prepared by
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In addition, if desired or necessary, suitable binders, lubricants and dis-
integrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for
20 example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
C The lubricants used in these dosage forms include sodium oleate, sodium
25 stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chioride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for exampie, preparing a powder mixture,
30 granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionaliy with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyi-
35 pyrrolidone, a dissolution retardant, such as, for example, paraffin, an

absorption accelerator, such as, for example, a quaternary salt, and/or an
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uni ts wWhingh@wopkice a predeterm ned anount of active igegiedheiidnper dosage
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a

oral admi ni Jhedﬂbﬁﬁatéﬁjrmwfee(&%lgh% piesped ta givedphlels eThmferapodiéh as, for

& s Pl i BB HRAD P Per o
1 -1 n- wat erextipiritdnenieRippassed dirtlyeto-give Ribletsiviitiolt eatymigaa thdhus, f or

exanple, in the case of oral admnistration in the formof a tablet 35 or
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and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
20 pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
c are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
25 mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

a0 artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-

capsulated in microcapsules. The formulation can also be prepared in

such a way that the release is extended or retarded, such as, for example,
3 by coating or embedding of particulate material in polymers, wax and the

like.



exanpl e, ethanol, glycerol, water and the |like. Powders are prepared by WO
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fine size aog mxing it with a pharmaceutical excipient commnuted in a
simlar manner, such as, for exanple; 53n edible car bohydrate, such as, for
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I n SO|Id form can be added to the c powder m xture before the filling

oper ati on. Racalyfuegiens d@f"’%@ﬁ?ﬂhﬁf%ﬁ% ase headministereddmphe forayar - agar

mpr oge e SauaetortE AT R oo, T8 erdnfl: SRS RE o Pethae been
taken. In admst tsge Unilaﬁ@ﬁarfﬁéhlﬂés@ﬁ@&ﬁﬁm[amelﬂﬂlvb@t%lé% bigstohses tamri cant s
and dis- int e%rants as wel | dyes can |ikew se be |ncorporat ed into the

m xture. 2be Qrmﬁmﬂ@nﬂ)vﬁﬂl@lﬁ%ph@ﬁﬂhﬂ#@ldﬁ atie asglor expmple. rehalesteradugar s, such
as, for exa l,.a e, sweeteners nmade from nai ze,
nat ur al @X‘?ﬁﬁﬁ@%ﬂﬁ%’ﬁjﬁ@lﬁw@g for exanple, acacia, tragacanth or

sodi um aI gl nat e, carboxynet hyl cel | ul ose, polyethylene glycol, waxes, and
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optional 'y Wolywirfylirisligone Spgan copolymer, polyhydroxypropylmethacrylamido-
phenol, polyhydroxyethylaspartamidophenal or polyethylene oxide poly-
lysine, substituted by palmitoyl radicals. The compounds may furthermore
be coupled to a class of biodegradable polymers which are suitable for
20 achieving controlled release of a medicament, for example polylactic acid,
poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or
c ampbhipathic block copolymers of hydrogels.
25
Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
30 be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-

35 mulated as ointments, creams, suspensions, lotions, powders, solutions,
pastes, gels, sprays, aerosols or oils.



35 as, for exanple, carboxynethylcellul ose, an alginate, gelatine or

pol yvi nylwo pyrre®dseglone, a di ssol ution retardant, such ager/tpfoogsanyl e,
paraffin, an absorption accel erator, ch as, for exanple, a quaternary
salt, and/or an WD 20071079820 PCT/ EP2006r 011277 -52 absorbant, such as,
for exanple, bentonite, kaolin or dicalciumphosphate. The powder m xture
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of sugar or polynmer material and a gloss |layer of wax nay be present. Dyes
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preservat i ves avour addit'ives, suc or exanpl e, peppernint oil or

natural sweeteners or sacchar in, or other 313 artificial sweeteners and the

ITke, can | ilgﬁg\#rﬁgceb%cafj%rmulatlons adapted for rectal administration can be
administered in the form of suppositories or enemas.

20 : . T
Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in

_ the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
C 25 passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in
water or oil.

30
Pharmaceutical formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

tors.
35



The dosage unit fornulations for oral admnistration can, if desired, be en-
capsul at agohouywregaecapsul es. The fornul ati on can al so becpeepssedztnn  such a
way that the release is extended or retgarded, such as, for exanple, 35 by
coating or enbedding of particulate material in polyners, wax and the Iike.
WD 2007/ 079820 PCT/ EP20061011277 -53 The conmpounds according to the

I nvention and salts, solvates and physio- |ogically functional derivatives
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or phosphatla&r| Plies. 10 The corrpounds according to the i nvention and t he
salts, solvates and physiologically functional derivatives thereof can al so
be delt‘bvered usi ng nonocl onal antibodies as individual carriers to which
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hydrogel s. si6glerdosesorautitidabe fcontaimersi mmxadape edaredrampauledeamhl
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15 of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,
granules and tablets.
20
it goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
C formulations which are suitable for oral administration may comprise fla-
25 vours.

A therapeutically effective amount of a compound according to the inven-
tion depends on a number of factors, including, for example, the age and
30 weight of the animal, the precise condition that requires treatment, and its
severity, the nature of the formulation and the method of administration,
and is ultimately determined by the treating doctor or vet. However, an
effective amount of a compound according to the invention for the treat-
ment of neoplastic growth, for example colon or breast carcinoma, is gen-
3 erally in the range from 0.1 to 100 mg/kg of body weight of the recipient

{mammal} per day and particularly typically in the range from 1 to 10 mg/kg



the epiderm s of the recipient. Thus, for exanple, the active ingredient can
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powder hel dTakdagertiontfogthaasere refatet ab heedicdmuhit domisridiag agfgdshionkr ati on as
nasal spray or nose drops with a liquid as carrier substance enconpass
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15 vatives, solvates and sterecisomers thereof, including mixtures thereof in

all ratios, and at least one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound according to the invention and/or
20 pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in ali ratios,
and
cC (b) an effective amount of a further medicament active ingredient.
25
The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound according to
30 the invention and/or pharmaceutically usable derivatives, solvates and
sterecisomers thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-
solved or lyophilised form.

35
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I!Azll CI
HO
N \\y
HN ;8"*‘
(R,8)-1-(3-Chlorophenyl)-4-methyl-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzolelazulen-8-o
IlA3" l \\
Cl =N
N™ SN

(R.S)-8-Chloro-4-methyl-1-(6-methylpyridin-2-yl}-5,8-dihydro-
4H-2,3,6,10b-tetraazabenzofe]azulene




A therapeutically effective anount of a conpound according to the inven-

ti on depgodsogeveszonunber of factors,
wei ght of the animal,

severity,

t he precise cond,%é
the nature of the formulatio
and is ultimately determ ned by the treating doctor or vet.

i ncl udi ng,

ion that requires treatnent,

However,

for expoplspeodshezage and 30

and its

and the nethod of adm nistration,

an

effective anount of a conpound according to the invention for the treat 35

ment of neopl asfti c'ag+OW]h, Tor éxanpl e col on or easi carcinoife, i gen-
erally in the rlange fro h 0.1 to 100 ng/ kg of b I ght of the rec|pient
(mammal ) per day and parjticularly typiCsall .\ nYhepy ange from1l to 10 ng/ kg
WO 2007/ 079820 {PCT/ EP20Q6/ 011277 -56- of welfght per day. Thus, |the
actual anmount per day fdgr an adult mam&| wei ghiing 70 kg is usually between
70 and 700 ngy, where thijs anmount can be adm nNsteyed as a single dpse per
day of usually |in a seriles 5 of part-dosgs (su ,és, for exanple, two,
three, four, fijve or siX) per day, so tha e total daily dose is|the
sanme. An effect|ive am)uﬂt of a salt or solvaty or of a physiologically
functional derilvative thereof can be deter- mined as the fraction of the
ef fective anount of the |conpodBi8ddvonodi-mgthyt-b-(8-methyimyeidin )~ se| 1t can
be assuned that| sim | ar Jdoses | nt of | ot her
condi ti ons nentli oned abgve. Th@@r@ghﬁ?gEquﬁg%gea%’ﬁs%@t[ééééﬁ%%eto nmedi cament s
conprikging at leastAfne | conpound according to t i pventi on and/ or
phar maceuti cal lly usabl e [deri- 15 vatives, sol vatles nd stereoi soners
t hereof, including m xtyres thereof ingall ratilgsgNand at | east onF further
Medi canent actilve ingredient. The invéntiy elates to a set (kit)
consi sting of separate Hacks of 20 (a) an C e anount of a conpound
according to the inventijon and/or pharnacepti cll | yNusabl e derivati ges,
sol vat es and stiereoi songrs thereof, incl Nures thereof in all
ratiog and (W) an effdctive anount of a medi canent active
i ngre ?ent.
(R,S)-8-Methoxy-4-methyl-1-(6-methylpyridin-2-yD-5,6-
dihydro-4H-2,3 8, 10b-tetraazabenzo[e]azulene
IIA6I| O\\
20
/O
N \fN
HN\/A%:N
C 2
(R,S)-8-Methoxy-1-(3-methoxyphenyl}-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene
IlA?" ’ \\
HO =N
30
N \;4
HN\’_):N
1-{6-Methylpyridin-2-yl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
35

benzo[elazulen-8-ol




25 The set conprises suitable containers, such as boxes, individual bottles,
bags or anpaulERselne set may, for exanple, conprise s iﬁ;zg%?d%”poul es,
each contal ning an effective anount of a conpound according to t he
i nvention and/or pharnaceutical |y usabPB-derivatives, solvates and
stereoi soners thereof, including mxtures thereof in all ratios, and an
effective anount of a further nedi canent active ingredient in dis- solved or
| yophi | i sed for m—355:USEWO—2007/ 079820 PEH £ P2006610112747+——=57The  present
conpounds sel ect ed omit he group Conpound (gt re/ nane No. 5|"Al" HN
N10 N] f NN 1., (R S)-8-Hydroxy-4-rret hyl - 6- met hyl pyridin-2-yl)-5,6
di hydr o- 4H 2, 3, 6, 10b-t et|r aazabenzo[ e] a%t @ " ir 15 HON NN HN~-N 20
(

(R, S)-1-(3-Cnhl of ophenyl )} 4- net hyl -5, 6-di

t etraazabenzo[ e] azu | e n} 8- ol NN
{
5 HN¥,87N
(R,8)-1-(5-Chloro-2-fluorophenyl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3 6,10b-tetraazabenzo[elazulene
10 "A9" Cl
c HO i/\j\F
N ‘\p
HN —N
15
(R,8)-1-{5-Chloro-2-fluorophenyl}-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzolelazulen-8-ol
|IA1 Oll O\/
2 ?ﬁ
L0
HN jN
C 25

(R,S)-8-Chloro-1-(3-ethoxyphenyl}-4-methyl-5,8-dihydro-4H-
2,3,6,10b-tetraazabenzofe]azulene

lIA1 1"

Ci
H
N—{ > F
30 F
X F
I,
Neey]

(R,S)-8-Chloro-4-methyl-1-(3-trifluoromethylphenyl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[elazulene

35




"A3" 25 CI I N NHNN 30

(R'S)- 8- t hY1l- 1- (6- met hY1PYri di n-2-Y1) -5, 6-di - - { 6 et hyl
bt et r aaza er?‘z?’gf% {ffgzul ene 35 WD 2007/ 079820 PCT/ Epzooé%?é‘%miﬁ“fﬁ’fqe- 58 " A4"
\ O fN NN ~5HNN - 60 -

(+)-(S)-8-Chl oro-4-nethyl -1-(6-net hyl pyridin-2-yl)-5, 6-

di hydro-4H- 2, 3, 6, 10b-t et raazabenzo[ e] azul ene 10 "A5" IN N~N HN, N 15
(R, S) - 8- Mkt hoxy A- et h\ll | - (R et h\ll n\lrl di.p-2 \l| ) -U,v
di hydro-4H 2, 3, 6‘6 tetraazabenzo[e] azul ene " 20 /o\ NNZ N HN\N 25

/

5 @
N‘m.

(R,S$)-1-(3-Bromophenyl)-8-chloro-4-methyl-5,8-dihydro-4 H-
2,3,6,10b-tetraazabenzo[elazuiene

10 "A13" N\ Cl

l s

O

15
1-(2-Chloropyridin-4-yl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzofe|azulene
I|A.1 4" cl
20
N™ N
HN ;%:N
25
(R,S)-8-Chloro-1-(2,5-dichlorophenyi}-4-methyi-5 6-dihydro-
4H-2,3,6,10b-tetraazabenzolelazulene
30

35



(R'S) - 8- Met hoxy- | - (3- nmet hoxyphenyl ) - 4- net hyl -5, 6-di hydro- 4H2,3,6,1
Cb-tetraazabenzgﬁ{se azulene '"AT" HO 30 N HN N

1- (6- Met P AYPOUBRS 2- y1 ) - 5, 6- di hydr o- 4H 2, 3, 6, 10b- t et r B2CHEPHR011277

benzo[ e] azul en-8-0l WD 2007/079820 PCTBER2006/ 011277 -59 CI  "A8" 01; N NN
HN N (R, S)-1-(5-Chloro-2-fluorophenyl) - 8-net hoxy-4-nethyl -5, 6-

di hydro-4H- 2, 3, 6, 10b-t et raazabenzo[ e] azul ene 10 "A9" CI HOF fN NN HN N
15 (R, S)-1-(5-Chloro-2-fluorophenyl)-4-nmethyl-5,6-di hydro-4H

2,3, 6, 10b-t et raazalfefyo[ ¢] azul en-8-0l "A10" 20 NN HM _ =N

Cl

|

AN
e

5 \_)‘
(-)-(R)-8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-
10 dihydro-4H-2, 3,6, 10b-tetraazabenzo[e]azulene

"A16" Cl

e

(R,8)-8-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[elazulene

1

20 "A1 7" N

Cl ) N
- O\N N
Y 25 YN —N
0

(R.8)-1-[8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-4,5-
dihydro-2,3,6,10b-tetraazabenzo(e]azulen-6-yllethanon

30

35



c 25 (R S)-8-Chl oro-1-(3-ethoxyphenyl)-4-nethyl -5, 6-di hydro-4H 2, 3,6,1
b-tetra azulene "A11" G HF NF 30 re N,

(R S)-6- ORI N hyl -1- (3-trifl uor omet hyl phenyl ) - 5, ekpaonsi11277

di hydro-4H 2, 3, 6, 10b-t et raazabenzo] e] afdl-ene~ WO 2007/ 079820

PCT/ EP2006/ 011277 -60 "A12" €1 H N / Br 5 N6 N N (R S)-1-(3-Bromo
phe ny |)-8-ch | oro-4-nethyl-5, 6-di hyd ro-4H 2,3,6,1

b-t et raazabenzefe] ql“ul efe—AR3—N-C—16— NN—HN
1- (2- Chl or opyri dli n? foI )+5, 6-dihydro-4H2,3,6,1
benzo[ e]azul ene| "A14" O 20 G ~ ~ C

N
N N TN LI

HO

(R,S)-4-Methyl-1-pyridin-2-yi-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-8-ol

10 "A1G" OH
C HO (;(
o)
15 HN\_<L y

(R,S)-1-(3-Hydroxyphenyl)-4-methyt-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[e]azulen-8-ol
lIA20II Cl

20 [
/O =

N \;q

HN —N

c . e

(R,8)-1-(3-Chlorophenyl)-8-methoxy-4-methyl-5,6-dihydro-
4H-2 3,6,10b-tetraazabenzolelazulene

30

35



NN HNN 25 (R S)-8-Chloro-I-(2,5-dichlorophenyl)-4-nethyl -5, 6-di hydro-

4H- 2, 3, GM@iny,gﬁgsﬂazabenzo[ e] azul ene 30 35 WO 2007/ 07 9§20 Paldd iT20806/ 011277
-61 "A15" T-N C NNAI HNN (-)- gR)-S-ChI oro-4-nethyl- 1 -(6-nethyl
pyrid in-2-yl)-5, 6 10 di hydro-4H 2137 § I b-tetraazabenzo[ e]azul ene "Al6"
a\yva/ \VF N~N15 N HN (R S)-8-Chloro-|
-(5-chloro-2-fl uorophenyl )-4-methyl -5, 6 di hydro-4H 2, 3, 6,1
b-t et raazabenzofe gtene—20 A7 —Cr 1 N—N-N—25"NN—O(R
S)-1-[8-Chloro-4 mﬁzﬁ -(6-nethyl pyridin-2-yi)-4;, 5~

=N

; -~
HN\V%*N

(R,S)-8-Methoxy-4-methyl-1-pyridin-2-yl-5,6-dihydro-4 H-

2,361 Ob-tetraazabenzo[e]azulene

10 |IA22|I
15
{R,S)-8-Chlore-1-{3-chlorophenyl}-4-methyi-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzolelazulene
!IA23I|
20 . i N
Cl N
N™ SN
/

c . N ¢N

(R,S)-8-Chloro-4-methyl-1-pyridin-2-yl-5,6-dihydro-4H-
2.3,6,10b-tetraazabenzo[elazulene
'|A24" \

30

8-Chloro-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[elazulene

35




di hydro-2, 3,6,1 Ob-tetraazabenzo[ e] azul en-6-yl]ethanon 30 35 WD 2007/074820
PCT/ EP20 -62- "A 18" HOI iN N'N 5/ HNN

(R S)-4- o %&%ﬁ{zzpoyri di n-2-y1 -5, 6-di hydro- 4 2, 3, 6, 10b- C 1 FP2006011277
t et raazabenzo[ e] azul en-8-ol 10 "A19" OFA-HO N Nr 15 HN N

(R 5)-1-(3-Hydroxyphenyl ) -4-net hyl -5, 6-di hydro-4H 2, 3,6, |

b-t etraazabenzo[ e] azul en-8-0l "A20" C 20 NIN HN-N 25

(R S-1-(3-Chlo Up.iA(—2-| vy S nethoxy=4-nethyt=5,6=-di-hydro=—4H2;

3,6, 10b-t et raazabenzo[ e] pzul ene 30 35 WO 2007/0 | PCT/ EP2006101 |1277

-63
N
o N \’N
/ —
s

1-Pyridin-2-yl-5,6-dihydro-4H-2,3 6,10b-tetraaza-

benzo[el]azulen-8-ol

I|A26I! \
10
(IJ q
C Ay
HN jN
15 8-Methoxy-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzofe]azulene
IlAZTIl OH

Cl
20 QN N N
HN \-):N

3-(8-Chloro-5,86-dihydro-4H-2,3,6,10b-tetraaza-
c benzo[e]azulen-1-yl)-phenol
2 5 lIA28|I OH

HO

NN
30 HN\J:N
)

1-(3-Hydroxyphenyl)-5 6-dihydro-4H-2 3,6, 10b-tetraaza-

benzo[elazuien-8-ol

35



"A21 " -\ i s NN~N 5f HNN

(R S) - 8- R} Iyaxdredzgret hyl - 1- pyridi n-2-yi -5, 6-di hydr 0- 4H PO Sodsior1277
b-t et raazabenzo[ e]azul ene 10 "A22" Cl,_ CI NN 15 HN N

S) - 8- Chl or 0- 1- ( 3-chl orophenyl ) - 4- net hy 55, 6- di hydro-4H 2,

3,6, 10b-tetraazabenzo[ e]azulene "A23" 20 cl N NN |I HNN 25 (R
S) - 8- Chl or o- 4- net hyl -1-pyri di n-2-y| 5 6- di hydr o- 4H
2,3,6,10b-tetrapgzal %zol fazutene—*A24* 30 C N_ NN —HNN35——
8- Chl oro-1-(6-nmpthylpyridi n-2-yl)-5, 6-di hydro- 4 3,621 b-

t etraazabenzo[ e] azul ene WO 2007/ 0798%? PCT/ EP20 011277

; o
HNjN

8-Chloro-1-(3-methoxyphenyl)-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[ejazulene

10 "A30" '
=N
c e
15
8-Chloro-1-pyridin-2-yl-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[elazulene
"A31"
m of
1 /
c 05 8-Methoxy-1-(3-methoxyphenyl)-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azulene
"A32"

=N

N
30 NN
HN\J‘N

8-Methoxy-1-pyridin-2-yl-5 6-dihydro-4H4-2,3,6,10b-tetraaza-

benzolejazulene

35



-64- "A25" HOIiN N NN 5 HNIN

1- Pyri di gy200bnmssy di hydro-4H-2, 3, 6, 10b-t etraaza benzo[gl@gpdobils§2 8! " A26"
10 f OiIN NN HN N 15 8- Met hoxy-1

-(6-nethyl pyridin-2-yl)-5, 6-di hydro-4r—|5§,‘3, 6, 10b- tetra a z a be nzo [ e] a
zul eneOd C 20 N'N HN -N

3-(8-Chl oro-5, 6-di hydro-4H 2, 3,6, 10b-tetraaza benzo[ e] azul en- 1-yl ) - phenol

25 "A28" OH N .“3330 NN—1=(3=Hydroxyphenyl)=5,6-dirhydro=4+H2,3,6, 1
b-tetraaza benzo[éazui en-8-ol 35 WO 200@;079820NPCT/ EP2006/ 011277 - 65
"A29" of

9-Bromo-1-pyridin-3-yl-5,6-dihydro-4H-2,3,6,7,10b-pentaaza-

benzo[elazulene

!IA34I| N
Br l ~
10 (L P
| ~
C N .= N \,N
HN\fN

15 9-Bromo-1-pyridin-4-yl-5,6-dihydro-4H-2, 3,6,7, 10b-pentaaza-

benzo[e]azulene

"A35" y N=
N
QBr
20 | IN 5
Y/
NMN’\’ < > \

9-Bromo-1-(4-methoxyphenyl)-5,6-dihydro-4H-2,3,6,7,10b-

pentaazabenzo[elazulene

C 25 "A36 ar
| N
Nz N \Pl
HN \fN
30

9-Bromo-1-phenyl-5,6-dihydro-4H-2,3,6,7,10b-pentaaza-

benzole)azulene

35



Cl / NNS5~ HN~N 8-Chloro-1-(3-nethoxyphenyi)-5, 6-di hydro-4H2,3,6,1 (b
tet raazgPRofigRsly €lazu | ene "A30" 10 C i N N ~N deriibabbeok 277

8- Chl oro- 1-pyridin-2-yl-5,6-di hydro-4H-2, 3,6, 1 Ob-tetraaza- benzo[ e] azul ene
"A31" 1 20 NN N HN 25 8- Met hoxy-l‘67‘

- (3- et hoxyphenyi ) -5, 6-di hydro-4H 2, 3,6,1 Ob- C tetraazabenzo[e] azul ene
"A32" 1 ~ ~p \ iN 30/ N NN HWN

8- Met hoxy- | - pyri dinﬂg%nyi =5, 6=dirhydro=4
benzo[ e] azul ene

1 o 1

) n). ') 4 +
Z, O I -1 ell ddid-

=+
S

N
N—p \

(R,S)-1-(4-Methoxyphenyl)-4-methyl-4,5-dihydro-6-thia-

2,3,10b-triazabenzole]azulene

I|A38I|
10

(R.S)-4-Methyl-1-phenyl-4,5-dihydro-6-thia-2,3, 10b-triaza-

benzofe]azulene

"A39"

20 | X ?

st

c 1-(2-Methoxyphenyl)-4, 5-dihydro-6-thia-2,3, 10b-triaza-
25 benzo[e)azulene

I|A40|l —

N
e
30 | Nep/ \

1-(4-Methoxyphenyl)-4,5-dihydro-6-thia-2, 3, 10b-triaza-

benzolejazulene

35



35 WD 2007/ 079820 PCTIEP20 06/01 1 2 7 7 -66 "A33" Br N NNN 5 HN N

9- Br ono- L5 Lot 3-yl -5, 6-di hydro-4H2,3,6, 7,1 Ob-p BRF

benzol e] g’z‘bﬁ’\el'?m’g%thsm N10 Br N / NN HN N 15 AR Boe11277

9- Brono- | - pyri di n-4-yl -5, 6-di hydr o- 44 883, 6, 7, 10b- pent aaza- benzo[ e] azul ene
"A35" HN N Br 20 N NON O 9-Brono- 1-(4-nmet hoxyphenyl)-516-di hydro-4H 2,
3,6,7,1 Ob- pentaazabenzo[e]azulene rw 25 "A36" Br N N~N r HN N 30

9- Br ono- 1- phenyl="5;;:6~tihydro—4H-2,-3, 6,7 10b-pentaaza—benzoejejazulene 35 WO
2007/ 079820 PC1/EP 6rofll1277 H o

N
- | )—OOH
5 Neey]

(R.S)-1-(4-Hydroxyphenyi)-4-methyl-5 6-dihydro-4H-
2,3,6,10b-tetraazabenzole]azulen-9-0l

"A42" H
N-<§ %o
10 A\
N — /
c Lo

(R,S)-9-Methoxy-1-(4-methoxyphenyl)-4-methyl-5,6-dihydro-
15 4H-2,3,6,10b-tetraazabenzole]azulene

"A43" —~__OH
¥es
20 \ =r<1

N

(R,S)-4-Methyl-1-phenyl-5,6-dihydro-4H-2,3,6, 10b-tetraaza-

benzo[e]azuien-9-ol

c !IA44I|
| 25 Cl @\
HN \%N
30 (R,S)-8-Chloro-4-methyl-1-0-tolyl-5,6-dihydro-4H-2,3,6,10b-

{etraazabenzo[elazulene

35



-67- "A37" SN 5N N (R S)-1-(4-Methoxyphenyl)-4-nethyl -4,

5-di hydr exBz2dotvomszy 3, 1 o-tri azabenzo{e] azul ene "A38" plO/pkaobed¥id™ S N 15
(R 'S)-4-Met hyl -1 -phenyl -4, 5-di hydr o- 6- %gl a-2,3, I b-triaza- benzo[e]azul ene
"A39" 20 NN s N 1-(2-Methoxyphenyl)*%4"5-di hydro-6-thia-2,3,1 Ob-triaza 25
benzo[ e]azulene "A40" s Il N NIN 30 o

1- (4- Met hoxyphenyl ) -4, 5-di hydro-6-thia-2,3,1 OQb-triaza- benzo[e]azul ene 35

WD 20071079820 PCTHp4EP20P6I 011277 -68
Cl
|
N" N
5 HN$N

(R.S)-8-Chloro-4-methyl-1-m-tolyl-5,6-dihydro-4+H-2,3,6,10b-

tetraazabenzo[elazulene

N/

1 0 |IA46|I

HN%’N
15

(R,S)-8-Chloro-1-(2-chlorophenyl)-4-methyl-5,6-dihydro-4 H-

2.3,6,10b-tetraazabenzo[e]azulene

lIA47|I
H
20 N

N—N
(R,S)-4,9-Dimethyl-1-phenyl-5,6-dihydro-4H-2,3,6,10b-
C 25 tetraazabenzo[e]azulene

"A48" H F
N— >—<~F
F
N
Py,
N--N

{R,S)-4-Methyl-1-phenyl-9-trifluoromethyl-5,6-dihydro-4+-
2,3,6,10b-tetraazabenzo[elazuilene

30

35



61 " HCH N5 NNOH (R S)-1-(4-Hydroxyphenyi)-4-nethyl -5, 6-di hydro 4H-
2,3,6,1 abenzo[ e] azul en-9-0l "A42" H ~ 2 O N G
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b-t et raaza@aw@qlﬁ(p@glpr@mmaceutlcal actlve ingredients for mammals, in particu-
c lar for humans, for the preparation of a medicament for the treatment

and/or combating of cancer, tumour growth, metastatic growth, fibrosis,
restenosis, HIV infection, Alzheimer's, atherosclerosis and/or for promoting

wound healing.

10 Particular preference is given to the use for the treatment of a disease

C where the disease is a solid tumour.
The solid tumour is preferably selected from the group of tumours of the
squamous epithelium, the bladder, the stomach, the kidneys, of head and

15 neck, the oesophagus, the cervix, the thyroid, the intestine, the liver, the
brain, the prostate, the urogenital tract, the lymphatic system, the stomach,

the larynx and/or the Jung.

20 The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, smalicell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

~ Preference is furthermore given to the use for the treatment of a tumour of
25 the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

30 The present compounds are also suitable for combination with known anti-
cancer agents. These known anticancer agents include the following: oes-
trogen receptor modulators, androgen receptor modulators, retinoid recep-
tor modulators, cytotoxic agents, antiproliferative agents, prenyl-protein
transferase inhibitors, HMG-CoA reductase inhibitors, HIV protease inhibi-

% tors, reverse transcriptase inhibitors and further angiogenesis inhibitors.

The present compounds are particularly suitable for administration at the

c
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WO 00/61186).
"Qestrogen receptor modulators” refers to compounds which interfere with
or inhibit the binding of oestrogen to the receptor, regardless of mecha-
nism. Examples of cestrogen receptor modulators include, but are not lim-
ited to, tamoxifen, raloxifene, idoxifene, 1.Y353381, LY 117081, tore-
mifene, fulvestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1-
10 piperidinylyethoxylphenyl]-2H-1-benzopyran-3-yljphenyl 2,2-dimethyl-
propanoate, 4,4'-dihydroxybenzophenone-2 4-dinitrophenylhydrazone and
SH646.
"Androgen receptor modulators” refers to compounds which interfere with
15 of inhibit the binding of androgens to the receptor, regardless of mecha-
nism. Examples of androgen receptor modulators include finasteride and
other Sa-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
and abiraterone acetate.

20 "Retinoid receptor modulators” refers to compounds which interfere with or
inhibit the binding of retinoids to the receptor, regardless of mechanism.
Examples of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cisretinoic acid, 9-cisretinoic acid, a-difluoroomethylornithine,

C 11.X23-7553, trans-N-(4'-hydroxyphenyljretinamide and N-4-carboxyphenyl-

25 retinamide.

"Cytotoxic agents” refers to compounds which result in cell death primarily

through direct action on the cellular function or inhibit or interfere with cell

myosis, including alkylating agents, tumour necrosis factors, intercalators,

30 microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapazimine,

sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin,

altretamine, prednimustine, dibromoodulcitol, ranimustine, fotemustine,
nedaplatin, oxaliplatin, temozolomide, heptaplatin, estramustine, impro-

35
sulfan tosylate, trofosfamide, nimustine, dibrospidium chioride, pumitepa,
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for humans, for the preparation of a nedicanent for the treatnent and/or
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Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,
3'.4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin,

15 dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,
BMS184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoroo-N-(3-flucroo-
4-methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-
L-valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-prolinet-butylamide, TDX258 and
BMS188797.

Topoisomerase inhibitors are, for example, topotecan, hycaptamine, iri-

20

notecan, rubitecan, 6-ethoxypropionyi-3',4'-O-excbenzylidenechartreusin,

9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-k[]acridine-2-(6H)propan-

c amine, 1-amino-9-ethyl-5-fluoroo-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-

25 benzo[de]pyrano[3',4":b,7lindolizino[1,2blguinoline-10,13(9H, 15H)-dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350,
BNPI11100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethyl-

30 amino)ethyl]-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-b]carbazole-1-carbox-
amide, asulacrine, (5a,5aB,8aa,9b)-9-[2-[N-[2-(dimethylamino)ethyl]-N-
methylaminojethyl]-5-{4-hydroxy-3,5-dimethoxyphenyl]-5,5a,6,8,8a,9-hexo-
hydrofuro(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-8-one, 2,3-(methyienedioxy)-
5-methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-

3 ethyl)aminolbenzo[glisoquinoling-5,10-dione, 5-(3-aminopropylamino)-
7,10-dihydroxy-2-{2-hydroxyethylaminomethyl)-6H-pyrazoiol4,5,1-del-
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pyranosylladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-0xo0-
4,6,7,8-tetrahydro-3H-pyrimidinof5,4-b]-1,4-thiazin-6-yl-(S)-ethyl]-2,5-thie-
noyl-L-glutamic acid, aminopterin, 5-fluoroouracil, alanosine, 11-acetyl-8-

(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diazatetracyclo-

20 (7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lome-
trexol, dexrazoxane, methioninase, 2'-cyanoo-2'-deoxy-N4-palmitoyl-
1-B-D-arabinofuranosyl cytosine and 3-aminopyridine-2-carboxaldehyde

c thiosemicarbazone. "Antiproliferative agents” also include monoclonal anti-

25 bodies to growth factors other than those listed under "angiogenesis in-

hibitors", such as trastuzumab, and tumour suppressor genes, such as
p53, which can be delivered via recombinant virusmediated gene transfer
(see US Patent No. 6,069,134, for example).
30 In-vitro (enzyme) assay for determination of the efficacy of
inhibitors of the inhibition of TGF-beta-mediated effects

As an example, the ability of the inhibitors to eliminate TGF-beta-mediated
25 growth inhibition is tested. _
Cells of the lung epithelial cell line Mv1Lu are sown in a defined cell

density in a 98-well microtitre plate and cultivated overnight under stan-



"Cytotoxic agents" refers to conmpounds which result in cell death primarily
t hr oughweli2o@Gd7oggt i on on the cellular function or inhipbirfppkasionizeffere with
cell nyosis, including al kylating a_%?ts, tumour necrosis factors,
intercalators, 30 mcrotubulin inhi ors and topoi sonerase inhibitors.
Exanpl es of cytotoxic agents include, but are not limted to, tirapazi m ne,
sertenef, cachectin, ifosfam de, tasonerm n, |onidam ne, carboplatin,

al tretam Ngard idﬂ&fNé}?dﬁgJ tﬂ%%@@ﬂm ﬁ' r%@iacleﬁadv MedhirRSvhiétpt emusti ne, 35
nedapl ati n, oxal 1 platin, tenbzol omde, heptaplati’n, estranustine, inpro-
sul f an t osgtrapases 0E% of &dIIand i my/atl iohd GFtbbtay gpddhetesttdubr-i de, pumi t epa,
WO 2007/ 079820 PCT/ EP%O 6/81%27 -91 | obaplatin saé_lrafol atin,

pr of i r omyc$RNCES 8pt adfiRd in Aetinpd eAnceitsations: asnelally B te form of

nedi chi ' s . i de.
X190, (1T B B e g Khodi BRI TR ROt DASDTG &
pl ati nun( | is)ddmistdrdi= . 5a( Afteoadhighat iwdgyd, Jrystat Vioddd staindeg ofli ari zI di nyl -

nu | )tz S Aftzoadihe rysi Vtet st ot ar i 21 di
a1 ot hyl RN, 1S SBRTRS ot ANt BRSOl R iaPA MR, TGTSARL T Ene. i € oxan-

trone, pir L il L i ; ol H.Ha}t' LR iLheopl aston, 3'-
deam no- 3' ﬁ*rr%f%ﬁ!)ﬁnm‘%h%&@gg?«gé/?gaﬁ%@oge%gfg no(?rryhgrlr?faﬂnglr?garryci n, 10

gal ar ubi ci 850 em.rbtanbe UgENIEHS/H quantitative emesdubs wf thaladineneot 8elézi ri di nyl - e
4- - hyl sul f onyl daunor ubi ci n (see WD 00/50032). Exanples of mcrotubulin

i nhinﬁ)t or sPigsentiard yads ptifectell Ripkigealineduyring H%eef,:u"ure-

3',4' -di dehydro-4'-deoxy-8' -norvincal eukobl asti ne, docetaxol, rhizoxin, 15
Cdol astatin, mvobulin isethionate, auristatin, cenmadotin, RPR109881,
BVS184476, Tablef 1:ulihilstios of f3fphsia n, 2, 3, 4, 5, 6- pent af | uor oo- N- ( 3-f | uor oo-

4- et hoxyp ! -nbi I !

L-val yl - Lt val yI - NCRBIRgHRA NQa| yI - L- pro] yI - L- proll@weffn(%]t yl am de, Tﬂ)X258 and
BM5188797 20— Topursongrase Tnhibirtorsrare,—for kg, topotecar,
hycapPamine, iri - Al T30'E07
"A2" 9.70 E-07
! "A3" 3.50 E-06
f "A4" 3.80 E-06
20 A5 2.40 E-06
| "AB" 3.90 E-06
; "AT7" 2.20 E-06
"AB" 6.60 E-06
C "AQ" 9.10 E-07
25
i "A10" 5.70 E-06
|
i "AT8" 1.5 E-07
"A80" 3.3 E-06
"B1" 7.00 E-06
30 p J—

Cellular assay for testing
T(GF-beta receptor | kinase inhibitors

15 The kinase assay is carried out as 384-well flashplate assay.



not ecan, rubitecan, 6-ethoxypropionyl-3",4" -0 exobenzylidenechartreusin,

9- net howjmm[}%gwret hyl - 5-ni tropyrazol o[ 3, 4, 5-kl]acrigtd fSuee l@1—-})7propan C
am ne, 1-am no-9-et hyI 5-fluoroo- 2, 3-di hydr o- 9- hydr oxy- 4- metﬁﬂf 1H, 12H 25
benzol[ de] pyr ano[ 3,4 :b,7]indolizi no[@ 2b] qui nol i ne- 10, 13(9H, 15H) di one,

| urtotecan, 7-[2- (N-| sopr opyl am no) et hyl ] - (20S) canpt ot heci n, BNP1350,
BNP11100, BN80915, BN80942, etoposide phosphate, teniposide, sobu- zoxane,

gm ﬁlogrgt E§:3?[%Bﬁ§/§r%§§o’§y'§5’du rret‘ﬂ\e?f (glgﬁséMij%i églw ar bégz_glq 'tT car box-

ami de, asulOaSu@lmif IP5¥?TI' @a&uﬁam Elbilbﬁtemn[d\b[tél-\(odlrﬁétdﬁ)%ﬂmmm byl ]- N

met hyl am no eth [4 hydr oxy- 3, 5- di net hoxyphen 5a, 6 8a, 9- hexo-
hydr of ur o( o 5'raMyof MING o 6’5?% f@%ﬁ@ 1%, of. Q%t PRI enedi oxy) -
5- et hyl 2- - 35
et % )altm no] zo g‘?%rgﬁéhﬁﬁgﬁg i negégéig]gﬂ%hgeéﬁ%@”s @F\S’@rgpg{ Z£n( no;jIm "

7 105 ny deryine The- fesdion iositbpbedSTES ot POOHRRYERTA stidior fil- de] WO
2007/ 079820 PCT/ EP2006/ 011277 -92 acri di

N[ 1- [ 2( di émegivith slegtiangt fQﬁﬂhtqnqerﬁﬂ{rﬁ@fge.r@deam agndithe avells are

o e ARSI SR 900 5N BB R e g 3

c] qui nol i nu?ewmmﬂmmmnahe%5MIu@g ard é@!baﬂate&uﬁgg\/ RSY include antisense
d DNA ol i gonucleotides such as G3139, ODN698 ASKRAS, GEM231 and

INXSg 1 and anti- netabolites such as enocitabine, carnofur, tegafur,
ent ost at i Wbostexdrid helow, dil t@npenatmesramamdipaﬁemdéfﬂam the faﬂapmg t abi ne,

a1 U1 oxcXapEes ¢ ORRIOBR VARG, Meanss e i FdBa: | BEReRSAnAANt r exed.
e Lo R A pelectop o RBENLSER Y 1 yponding on
nzof uryl ) stihé copstitution O8ihe end ptashuopHbayhixture as ekiBadtdd datixgthyl ace-
19 tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.
20 Mass spectrometry (MS):  El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)"
ES| (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
25 (M+H)".

Retention time R {min]: Determination is carried out by HPLC

Column:  Chromolith SpeedROD, 50 x 4.6 mm’ (Order No.
1.51450.0001) from Merck

30 Gradient: 5.0 min, t= 0 min, A:-B = 95:5,t=4.4 min: A:B = 25:75,
t=45mintot=5.0min: AB=0:100
Flowrate:  3.00 mi/min
Eluent A:  water + 0.1% of TFA (trifluorooacetic acid),

35 Eluent B:  acetonitrile + 0.08% of TFA
Wavelength: 220 nm



15 [N2-[2(E), 4(E) -tetradecadi enoyl ] gl ycyl am no] - L- gl ycer o- B—L mannohept o-

pyranosyléadenl ne, aplidine, ecteinascidin, troxacitabine, gz-am no- 4- oxo-
6,7, 8% F?'Hf‘i’y?ﬁz?) 3H- pyri m dino[ 5, 4- b] - 1, 4- t hi azi n- 6- W”@%ﬁ”o PHYT] -2, 5-thie
- noyl-L-glutam c acid, am nopterin, -§5fl uoroouracil, alanosine, 11-acetyl-8

20 (car banoyl oxynet hyl ) -4-fornyl - 6- rret hoxy-1 4-oxa- 1, 11 -di azatetracycl o-
(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, |one-
trexol, dexrazoxane, nethioninase, 2'-cyanoo-2'-deoxy-MN-pal mtoyl-

1- B- D- ar abi nof uranosyl cytosi ne and 3-am nopyri di ne- 2- car boxal dehyde

t hi osem carbazone., "Antiproliferative agents" also include nonocl onal anti
25 bodi es t%%ﬂ@lﬁl—k factors other than those |listed under "angi ogenesis in-
hi bitors”, such as trastuzumab, and tunour suppressor genes, such as p53,
whi ch can be delivered via reconbi nant virusnedi ated gene transfer (see US
Pat ent No. Thépepbdation of (FSmBphye)rox3a- rhathyi—mf(ﬁ rﬁenwjpm):llragq@ySﬁer

det er® nati gn e efficacy of inhibitors of e inhibition of

TG bet o malnec AR S8 L0et aRraDeRRa Az Re 11 &,5a51ed et ARAD tor s 10
elimnate T owh inhibition is tested. Cells of the
| ung epithéﬁﬁgﬁfﬁgwgqﬁW%éﬂ%ﬁ$%§ng{e sown in a defined cell density in a
96-well mcrotitre plate and cul tivated overni ght under stan WO 20071079820
PCT/ EP2006101 1 2 7 7 -93 dard conditions. Next day, the mediumis repl aced
by ﬁEdIUﬂ]MhICh conpri ses =¢5@6of FCS and 1 ngl g of TG--beta, and the test
sub- ances ar'e added in d-‘lned concentrations,] generally in the formof 5
dilution seriesswth 5-fold eps. Th concentr. on of the solvent DMSO is
onst ant at ‘ hertt Vi ol etz8t aintrg of the
i D r Riaction Nthe C) St m ifolet fromthe fixed
cells, the absgrption is neggure spectrophotonemplcall at 550 nm It can
be used as anuahtltatlveihea§ure of the adheréht Bells 10 present and thus
of the cell proliferation during the culture.
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1.1 Preparation of 5-methoxy-2-nitroaniline
30

10 g of 5-chloro-2-nitroaniline are dissolved in 100 mi of methanol, and
32.3 g of sodium methoxide are added. The reaction mixture is heated at
the boil under reflux for 18 hours. After cooling, the mixture is evaporated
to dryness, 500 ml of water are added, and the crude product is isolated by
35 filtration. Drying gives 9.15 g of 5-methoxy-2-nitroaniline.



Table 1: Inhibition of TG beta Conpound No. IC50 [nol/I] 15 "Al" 1.80 E-07
"A2" 9.70 E-0Q7_"A3" 3.50 E-06 "A4" 3.80 E-06 20 "A5 4 A6" 3.90
E- 06 "E(‘?‘”‘Q’.”%S’%@ 06 "A8" 6.60 E-06 25 "A9" 9.10 E-o7"8T1‘ Qz“i@’g‘qz?f 70 E-06
"A78" 1.5 E-07 "A80" 3.3 E-06 "Bl 7980 E-06 30 Cellular assay for testing
TGF-beta receptor | kinase inhibitors 35 The kinase assay is carried out as
384-wel | flashplate assay. WD 2007/ 079820 PCT/ EP2006/ 011277 -94 31.2 nM of
GST- ALK5, 439 nM of GST-SMAD2 and 3 mM of ATP (with 0.3pC of 33P-ATP/ well)
are incubat®ed i n Preparationefl ((e)- 3f(5339t170€(2@ WWPBheﬂ]dEPEST’) dmelvbf mal, 5
mM of MhCl %@Mllcoé E)TT 0.1% of BSA, pHS5 7.4) without or with test

subst ance (%IE oncentratlons) at 30C for 45 min. The reaction is stopped
usi ng 25pl of 200 nM EDTA solution, fil- tered with suction at room
tenperature after 30 mn, and the well's are washed with 3 times 100 pl of
0.9% NaCl Sbihg &frb- rrr%thmaztmmawlm%an@d@solue@@n BA rokef TidbGat . The | C50

val ues are 6C§| Cfuofai met ast':rgﬁmltﬁle and 1.35 mi of a 40% solution of benzyi-
trimethylammonium hydroxide in methanol are added. The reaction mix-
ture is heated at the boil for about 20 hours and, after cooling, evaporated
to give an oily residue. The crude product is dissolved in 400 mi of metha-
10 nol and 150 mi of water, and 150 ml of 32% sodium hydroxide solution are

added. The mixture is heated at the boil for 3 hours, cooled, evaporated

O

and worked up, giving 8.9 g of (R,S)-3-(5-methoxy-2-nitrophenylamino}-2-
methylpropionic acid as crude product.

156
1.3 Preparation of {R,S)-8-methoxy-4-methyl-1-(6-methylpyridin-2-yi)-
5,6-dihydro-4H-2,3,6,10btetraazabenzo[elazulene

8.9 g of the (R,S)-3-(5-methoxy-2-nitrophenylamino)-2-methylpropionic
20 acid obtained are dissolved in 40 m! of water and 40 m! of acetic acid,
8.4 g of zinc (coarsely powdered) are added, and the mixture is heated at
the boil for 18 hours. Aqueous work-up gives 2.35 g of (R,S)-7-methoxy-3-
C methyl-1,3,4,5-tetrahydrobenzojb}-1,4-diazepin-2-one, which is reacted
25 further without purification. To this end, the crude product is dissolved in
25 ml of pyridine, 5.1 g of 2 4-bis(4-methoxyphenyl)-2,4-dithioxo-1,3,2,4-
dithiadiphosphetane are added, and the mixture is heated at 110°C for 3
hours. After cooling, the mixture is subjected to aqueous work-up, and the
30 crude product is precipitated by addition of diethyl ether. Drying gives
2.34 g of (R,S)-7-methoxy-3-methyl-1,3,4,5-tetrahydrobenzo[b}-1 ,4-
diazepine-2-thione. This is heated at 110°C for 17 hours together with
6-methylpyridine-2-carbohydrazide in 5 ml of 1-butanol. After cooling and

35 aqueous work-up, the oily crude product is purified by means of prepara-



10 Above and below, all tenperatures are indicated in C In the follow ng C
exanpl e " i onal workup" neans: water is added t he

i s adj ug"%a(?"q{byges%cessary, to a value of between 2 andbéﬁgs@gggﬁéyng on 15
the constitution of the end product, -tffe- mi xture is extracted wi th ethyl

ace- tate or dichloronethane, the phases are separated, the organic phase is

dried over sodiumsul fate and evaporat ed, and the product is purified by
chr omat ograPhy on silica aor by crystal | i sation. val ues_on SI lica

gel ; el uenttvediRlC, sw&?%m&%(ﬁ@o -Bgingthoxy- w@hxlpb&@mﬁ%avlpyﬂ@n@:
| ect d t M+H) * ESI
ggl 2gt { ggplrm;gﬁ)%'lh gﬁﬁﬂ??ﬁm{éﬁiﬁﬁ?@@?}n@gﬁ?gh (r:reBrZasgur I(;i) chem cal

ionisation - mass spectronetry) 25 (MtH). Retention tinme Rt fmnl:
Determnation is carried out by HPLC Colum: Chromolith SpeedROD, 50 x 4.6
me (O der No.  Bhmgsdf (o8- me&b\wwrmletm1@6amemﬁlpyrsilm2nyl}15Ei— = 0 nin,

A B =¥ 95: 5,

Fl ow rate: %E%oﬁﬁ%,%ﬂ@é&ra%a%ﬁégg e]arZLHeﬁ%/ i d*?éﬂﬁ’ﬁﬁr'i‘% %ﬁllllc%acetl C 0100

acid), 35 d?bhl@ﬂim@tha%ehﬁ@'mwd.%fbo%@ﬁ%r@ﬁmldﬂzé’re%&&é&aﬂiﬁws&@ﬁé}m WO
20071079820 PCT/ EP2006/ 011277 95- Exampl e The preparation of

(R'S)-8-hyd¥ bay:s4atrreorryierm;;e(ratufettm_¢l rpyqtu:r@maszeyaporat@tommyynesm ang 2, 3, 6,
106t et raazapenc gl eb a2l F s piilieh B medht f L gafVEL L Yoy Lo the
10 40 mg of "A1",

C

The following compounds are obtained analogously

15 | Compound Structure / name Analytical data
No.

| I

! "A2" (j/CI
| HO ‘ e
X

| ~

20 ; I

C i (R,8)-1-(3-Chlorophenyl)-4-methyl-5,6-
25 | dihydro-4H-2,3,6,10b-tetraaza-
| benzo[e]azulen-8-ol

30

35
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to dryness, 500 m of water

hour s.
are added,

After cooling,

t he

and the crude

product is—isolatedq by 35 filtration. Drying gives 9 15.9g nL

5- met hoxy-2- n#% oani | i ne. WD 2007/ 07 | EP2006/] GTHMR7(250Midz. fs-)
Preparat i o'n of (R $)-3-(5-nethoxy-2-Hi phenyl am npphmBonstiwd (g, 3¢, opi oni ¢
acid 5 9.15 g of 54methoxy-Q i B are disso yeg‘m} éQ )rgbz.pf THF, and
6.5 m of 2-nmethacnylonitrile 35/m of a 40% sol uti onh of” bBenzyl -

tri met hyl anmoni um Qydr oxi de i are added. [Ttse3h.ddbl BdrB i xr ture is
heat eg at the boil {for about 2 anfli after copl4 B, 3%‘3@%(@; ed to
give @an oijly residygye. The crud 'NI s dissolvef i 4 net ha 10
nol and 150 m of Water, and 1 f 32% sodi um hyﬂf’)oﬁﬁ%j %%I*U‘tf’on are
added. The nixturel|is heated at the for 3 hour Fszqlesﬁh-seg/@pqat ed

|

(R,S})-8-Chloro-4-methyl-1-(6-methylpyridin-2-
yh)-5,8-dihydro-4#-2,3,6,10b-tetraaza-

benzo[e]azulene

2H), 7.09 (s, 1H), 7.30
(d, J=7.6Hz, H),
769 (d, J= 76 Hz,
1H), 7.83 (. J = 7.6 Hz,
1H)

(+)-(8)-8-Chloro-4-methyi-1-(6-methylpyridin-
2-yl)-5 6-dihydro-4H-2 3,6,10b-tetraaza-

benzo[elazuiene

10

. i

~ |
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|

15 ]
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% |

|
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|

C 25 {

|
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(R,S)-8-Methoxy-4-methyl-1-(6-methylpyridin-
2-y)-5,6-dihydro-4+-2 3,6, 10b-tetraaza-
benzo[elazulene

35



and wor ked up,

met hyl pryQgiz
(R'S) - 8-net

i

nmet hyl

d as crude product.
-1-(6-nethyl pyridin-2-yl)-
%he

bt et raazabenzo[ e] azul ene 20 8.9 g of”

(R'S)-3-(5-net hoxy- 2-ni trophenyl am no) - 2- et hyl pr opi oni c
di ssolved in 40 M of water and 40 ni of acetic acid,

/ePh006/011277
?hydro a4H 2,

4

giving 8.9 g of (R S)-3-(5-nethoxy-2-nitrophenyl an no) - 2-
15 1.3 Pr epar at p

3,6,1

aci d obtained are
8.4 g of zinc

(coarsely WWW&%HH@L e—is—heated—at—the-boi| for 18
hours. Aqueou rk-up gives 2.35 g 7 S~ 7- met hpxy- 3-

met hyl - 1, 3| 4, 5-t et rjahydr obenzo[ b] - 1, zepi n- 2-ona, which is reacted 25
further vmthout purli fi cat i _of: hIS d, the crudg product is dissolved in
25 m of pyridine, |5.1 g of 2, s(4-ret hoxyphenyl ) - 2, 4-di t hi oxo- 1} 3, 2, 4-
di t hi adi ph|osphet ang are added, xture is heated at 110C fof 3

hourse After cool i ng, the m xture isysubjected to aEueous wor k- up, Bnd t he
30 crlUde product ig precipitatied by addVtion of diethyl ether. Drying gives
2.34 g of (R S)-7-rethoxy-3-neth , 3,4, 5-tetrahydfobenzo[ b] -1, 4-

di azepi ne-2-thione.] This is heated a 1100 for 17 hpurs together with

6- met hyl pyri di ne- 2-|car bohydr azide in of 1-butapol, After cooli Eg and 35
aqueous wor k-up, the Sc¥iethexyi &U@t‘thxgpfmvi)ﬁ ed{ by neans of prepara WO
20071079820 PCT/E B2 i vipg 78 ng of

(R, S) - 8- net hoxy- 4- e qg@‘?*?'lf’.lgz’?‘%é*{"qi”é‘ﬁ? bﬂ&’aagf’ -5, 6- di hydr o- 4H 2| 3, 6,
10bt ei@aaz'abenzo[ e]jazul ene. 5 benzolglazignef

(R'S)-8- methoxysa= thyt=—"t=(6=nethytpyridrn=2=-yH)=576=—
QI hydro- 4H 2, 3,'6, 1Qbt et r aazabenzo[ e] otie are dissolved in 2.5 m jof

i chl or omet hane and 162 pi of boron Hr om de areradded dr opwi se. After 6
hour s at roomterrpérature, 2 ur evas evaporated to dryness, an t he
crude prod{uct was furified by s of |preparative HPLC, giving 10 ‘ho ng of

1-(6-Methylpyridin-2-yl}-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[e]azulen-8-ol

c

(R,S)-1-(5-Chloro-2-fluorophenyl)-8-methoxy-
4-methyl-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[elazulene
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The foll ow ng conmpounds are obtained anal ogously 15 (Conpound Structure /

nanme Anal yti cal

data No "A2"

a Ho/

20 NNNHN N (R
S) - 1- ( 3-%hha-arhepy! ) - 4- net hyl -5, 6- 25 di hydro- 4H 2, Spg APk Bl haRza

S,

7.6

benzo[ e]azul en-8-0l J 30 35 WD 2007/079820 PCTI EP2006/ 11277 -98 "q3"
H NVR (250MHz, dfi- DVMBO): 5 1.40 (d; 18%- ci NJ = 6.4 Hz, CH3), 2.27 (
3H, CH3), 3.1-3.3 NN5 (m 2H), 3.58-3.68 (m HN~N1H) 5.90 (d, 1H, J =
5 ~~ Hz, NH), 6.65-679 (m (R S)- 8Ch|oro4nethy|-|-(6 met hyl pyri di n- 2-
2H), 7.09 sy 7730 yb)=5,6-¢diihydro=4H-2,- y £d J =
He, 1 H, 7.6%d |1= 76 H, 10 beh azul ene 1H) , PV PPRS &y B !
1H b "A4" DMSO): 5 1.46 (d, 3H,
| J =88 Hz, CHy), 3.16-
s 3.21{m, 1H), 3.31 {t,
5 | 1H, J = 10.9 Hz), 3.69
f_ ¥A& (dd, 1+, J =10.7 Hz,
| 5.1 Hz), 6.22 (d, 1H,
5 (R,S)-1-(5-Chloro-2-fluorophenyl)-4-methyl- | < =886Hz),6.54(d,
| 5,6-dihydro-4H-2,3,6,10b-tetraaza- H, J=8.8 Hz). 6.61
10 ; benzo[e]azulen-8-ol (5. 1H).7.35 {t. TH,
| J=9.1Hz), 7.62-769
ﬂ- (m, 2H)
P "ATDY
|
i
!
|
' (R, S)-8-Chloro-1-(3-ethoxyphenyl)-4-methyl-
20 | 5.6-dinydro-4H-2,3 6 10b-tetraaza-
| benzo[e]azulene
|IA.11I!
F
25 ; BTF
: /4
} A\ /
| (R,8)-8-Chloro-4-methyl-1-(3-trifluoromethyl-
!_ phenyl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
|
30 benzo[elazulene

35



C N 1571 NN HN~N 20 (+)-(S)-8-Chloro-4-nethyl-1-(6-nethyl pyridin-
2-yl)-5,6-dih Q-4H 2, 3,6,1 Ob-tetraaza benzo[e]lazulene 25 1~0.1 \ | IN
N N HI\I:I\YQOgBm{‘%{;%?- 8- Met hoxy- 4- net hyl - 1- ( 6- et hyl pyri dPﬁT"Emoﬁ’%' 127}
2-yl)-5, 6-di hydro-4H 2, 3, 6, 10b-t et raad@1benzo[ e] azul ene 35 WD 2007/ 079820
PCT! EP2006/ 011277 -99-"AlY 'V4'" HNN (R, S)-8-Methoxy-1-(3-methoxyphenyl)-4-
nmet hyl -5, 6-di hydro-4H 2, 3,6,1 (b-tetraaza 10 1 benzo[e]azul ene "AT" HO
,-NN Il \—N - Met-hyl pyridin-2- -5, p6-dihydro-4H
"A12" Cl
| H
f N
Br
5 | § B
| LN\
|
f (R,S}-1-(3-Bromophenyl}-8-chloro-4-methyl-
5,6-dihydro-4+-2 3.6,10b-tetraaza-
benzo[e]azulene
10 |
L "A13" N._Cl
| |
C P

15 | \ \fN
J HN\_):N

| 1-(2-Chloropyridin-4-y)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzolelazulene
lIA1 4“ CI

20 | ' %
( c Z )
| Lo
HN —N

A —e

| (R,S)-8-Chloro-1-(2,5-dichiorophenyl)-4-
i methyl-5,6-dihydro-4H-2,3,6,10b-tetraaza-
| benzo[elazulene

30

35



2,3,8,10b-tetraazabenzo[ e] azul en-8-0l 20 AB CIS o F NINHNN 25
(R S) - 182643096839 2- f | uor ophenyl ) - 8- met hoxy- 4- et hyl - peBrebdaydi @
b-tetraaza- benzo(e]azulene 30 35 V\%) 0117/ 079820 PCTI EP2006/ 01
"Q@" C \ NHWR (500MHz, dO- DVBO): S 040 (d, 3 HO'F J =
3.16 3.21(m 1H, 3.31 (t, NN 1H J= 10.9 Hz), 3,69 HN.N
10,7 Hz, .1 Hz), 6.22 (d, 1 H,

(R S)_l_(S—W_
5, 6-di hydrio- 3,6, 10b-t et raaza-
benzo[ e] azul en-8-o0l} (s, 1@| 7.35 (t
"A10" C |15 N ~N
3]
HN j
{(-)-(R)-8-Chloro-4-methyl-1-(6-methylpyridin-
10 2-y1)-5,6-dihydro-4H-2 3.8,10b-tetraaza-
benzo[el]azulene
c : I!A16I! C'

! Cl

15

: 1o0¢
HN%IN

(R,S)-8-Chloro-1-(5-chloro-2-fluorophenyl)-4-
20 | methyl-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[elazulene

I|A1 7ll

| “\

¢ : 7
YN
{R,5)-1-[8-Chlorg-4-methyl-1-(6-methyl-

pyridin-2-yl}-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[elazulen-6-yllethanone

30

35



HN\ R, S)-8-C hl oro-1- (3-et hoxyphenyl)-4-net hyl - 20

5, 6- | 6, 10b-t etraaza- benzo[e]azul ene "All’ Fr+ 25
|- F NN gggéﬁgg%ﬁl oro-4-nmethyl -1-(3-trifluoronethyl - berfekaooblon iy

phenyl ) -5, 6-di hydro- 4H 2, 316, 10b-t et r d82a- 30 benzo[e] azul ene 35 WO

2007/ 079820 PCT/ EP2006101 1277 -101 "A12" O I-1 N-Q St NN ~/>\ / (R
S)-1-(3- Brom)phenyl) 6- chI or o- 4- rrethyl 5, 6-di hydro-4H 2, 3,6,1 Ob-tetraaza-

benzo[ e] az ~NEE5HNN

1o (2-Chl or lopy P8 nla yl)-5. 6. d hydro- 73,6, 10b- | &t MR, (0aMbz, dé] qul ene

20 "A14" Q DMSO): 5 1.46 (d,
|

J=6.1Hz, CHs), 3.40
(t 1H, J= 10.7 Hz),
3.50-3.62 {m, 1H), 3.70

5
! (dd 1H, J=115Hz
| 3.9 Hz), 6.25-6.44 (bs,
! . _ 1H, NH), 6.46-6.52 (m,
(R,S)-4-Methyl-1-pyridin-2-yl-5,6-dihydro-4H-
1H), 6.56 (s, 1H), 7.71
” 2,3,8,10b-tetraazabenzofe]azulen-8-ol (d 1H, J= 8.7 H2),

| 8.20 (d, 1H, J=8.0
C | Hz), 8.32 (t. 1H, J = 6.8
| Hz), B.76 (t, 1H, =78

Hz), 9.58 (d, 1H,
J =52 Hz), 10.1-10.3

15 (bs. 1Hz, OH)

||A1 gll OH

] (R,8)-1-(3-Hydroxyphenyl)-4-methyl-5,6-

. dihydro-4H-2,3,6,10b-tetraaza-
benzo[e]azulen-8-ol

"A20" Cl

| -
30 | NN
. HN;Q:N

(R,S}-1-(3-Chlorophenyl)-8-methoxy-4-
35 ' methyl-5,6-dihydro-4H-2 3,6, 10b-tetraaza-

benzofelazulene

25 |
|
|




G C NN HN-N C25 (R S)-B-Chloro-1-(2, 5-di chl orophenyl) - 4-

nmet hyl - 3 ?# -4H2,3,6, | Ob-tetraaza- benzo[e] az WO
2007107 égé‘% EBZOOG/ 011277 -102- "A15" C i rIN 5 Eﬁoﬂ@ﬁ '?%N
(-)-(R)-8-Chl oro-4-nethyl -1- (6-nmethyl 84 idin- 10 2-yl)-5, 6-di hydro-4H 2,
3,6,1 (b-tetraaza- benzo[e]azulene "A16" C C , 15 NN HN N (R,
S)-8-Chloro-I-(5-chl oro-2-fluorophenyl)-4- 20 nethyl -5, 6-di hydro-4H 2, 3,6, 1

LU, e 21 N Y o M o
ALt ™ Ci 7

A\ 3

l N

|

! /0 —~N
| NN

5

o
HN N

Cb-tetraaz"-a-..&‘uf';.zo el-azttene

(R,S)-8-Methoxy-4-methyl-1-pyridin-2-yl-5 6-
dihydro-4H-2,3,6,10b-tetraaza-

10 benzo[elazulene
c. E IlA22II Cl
|
| CI q
| ~

{R,8)-8-Chloro-1-(3-chlorophenyl}-4-methyl-
5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulene

20

| "AZE" N
c 25 ; ~N \,N
_ HN kJQ—N

(R,8)-8-Chloro-4-methyl-1-pyridin-2-yl-5,6-
dihydro-4H-2,3 6,10b-tetraaza-
benzofelazulene

30

35



25 NNN N-N O (R 9S)- -[ 8- Chl or o- 4- net hyl - -(6-methyl- 30

pyri di nydy yoyethssr di hydro 2,3,6,10b-tetraaza- benzo[e].a;z,ut@rﬁmﬁmyi-;bet han one
35 WD 20071079820 PCT/ EP2006/ 011277 -103 "A18" H NWR (500MHz, db- DVMSO): b
1.46 (d, 34 HONJ =6.1 Hz, CH3),” 5340 (t, 1 H J =10.7 Hz), 5/ N\ N
150-162 (m 1H), 3 70 HN~N (dd, 1H,J=11.5 Hz, 3.9 Hz), 6.25-6.44 (bs, H,
NH), 6.46-6.52 (m (R S)-4-Methyl-1-pyridin-2-yl-5,6-dihydro-4H4 1 2,3, 6,
1 Ob-tetraazepepzo(ejazulen-8-0o1 1T H . 6.56 (s, I /), 7.7 10 (d, 1 H J =
8.7 Hz), (8.20 (d,|1H,J=8.0 Hz), 8. ~1H J=16.8 err Hz), 8.|/76 (t,
1H J = 7;8 Hz), B.58 (d, iLH, J = Niz), 10.1-30.3 15 (bs, 1Hz, OH)
"A19" OH . C

8-Chiloro-1-(8-methylpyridin-2-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

!lA2 5|I
10 |

N

15 1-Pyridin-2-yl-5,6-dihydro-44-2,3,6,10b-

tetraazabenzolelazulen-8-ol

i‘ |IA26" \\

oO—
Y
N
=

20 |

!
5 HN\’)‘N

8-Methoxy-1-(6-methylpyridin-2-yl}-5,6-
C dihydro-4H-2 3,6,10b-tetraaza-

25
benzo[e]azulene

i ||A27u OH

cl
N
30 | ;: TNTON
HN\jN

3-(8-Chloro-5,6-dihydro-4H-2,3,6,10b-

i tetraazabenzo[elazulen-1-yl)pheno!

35



HO/ 20 N N HN, N (R S)-1-(3-Hydroxyphenyl)-4-nethyl -5, 6-

di hydr owétbods,@962010b- t et r aaza 25 benzo[e] azul en-8-ol  pA%AP206d01139 N NN HN N

(R, S)-1-(3-Chl orophenyl) - 8- net hoxy- 4- nmet hyl -5, 6-di hydro-4H 2, 3,6,1

Ob-tetraaza- benzo[ el azul ene WO 2007/ 20 PCTI EP2006/ 011277 -104- "A21 p

\'I'i N NNN 5~ HW (R S)-8-Mthoxy-4-nethyl-1 -pyridin-2-yl-5, 6-

di hydro-4H2,3,6,1 Ob-tetraaza 10 benzo[e]azulene "A22" CI C 15 NN HM
(R'S) - Egn 1—63—Cm—6r0phenyl—)—4—n@;hy1—?6-d+'hydm7¢|=k“2r3:ﬁ, 1

N
b-tet raaza- benzo[ e] azul ene " A?

QN .
5

1-(3-Hydroxyphenyl}-5,6-dihydro-4 H-

2,3,6,10b-tetraazabenzo[e}azulen-8-ol

I|A29!I O
~
10
Cl
N™ N
HN \_): N
15
8-Chloro-1-(3-methoxyphenyl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene

"A30"

N
Cl | =N
20 :
; ol
HN \f"‘

8-Chloro-1-pyridin-2-yi-5,6-dihydro-4H-

8-Methoxy-1-(3-methoxyphenyl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

|

25 ‘ 2,3,6,10b-tetraazabenzo[elazulene
1 lIA31 L1 |
| 0O
| |: ]
!

30 N N
)N

35



Cli N 25 N~N HNN (R S)-8-Chloro-4-nmethyl-1-pyridin-2-yl-5,6 30

di hydro Ob-tetraaza- benzo[e]azul ene 35 V\Dp?é)l()

naT] Epo ey Tyt O B e e o R o Chl oror 1 PR

-(6-net hyl pyridin-2-yl)-5,6-di hydro-- W2, 3,6, 1 Ob-tetraazabenzo[e]azu | ene
"A25" 10 HG N ¢ N~N HN -N 15 1-Pyridin-2-yl1-5, 6-di hydro-4N- 2, 3, 6, 10b-
tetraazabenzo[ e] azul en-8-0l "A26" piN 20 NN | HNN

|IA32"

8-Methoxy-1-pyridin-2-yl-5,6-dihydro-4+-

2,3,6,10b-tetraazabenzole]azulene

I|A33Il

10

15 9-Bromo-1-pyridin-3-yl-5,6-dihydro-4H-

2,3,6,7,10b-pentaazabenzo[elazulene

I!A34II

N
; Br [\‘“
=
i\
20 N/N\Jﬂ
HN’):N
\

: 9-Bromo-1-pyndin-4-yI-5 6-dihydro-4H-
c 2,3,6,7,10b-pentaazabenzo[ejazulene

25 TTAZE H N=
N

9-Bromo-1-(4-methoxyphenyl)-5,6-dihydro-

30

4H-2,3,6,7,10b-pentaazabenzo[elazulene

35



8- Met hoxy-1 -(6-nethyl pyridin-2-yl)-5,6 dihydro-4H2,3,6, | Ob-tetraaza- 25
benzo[e]azulene "A27" OH CI / 30 NN HNN

3- ( 8- Chinor mwbeBsxbi hydr o- 4H 2, 3, 6, 10b- tetraazabenzo| elmautr@oedoiylzyphenol 35
WO 2007/ 079820 PCTI EP20061011277 -1Q6q A28" OH HO/ Ni N 5 _ H\-N 1

- (3- Hydr oxyphenyl ) -5, 6-di hydro-4H 2, 3, 6, 10b-t etraazabenzo[ e] azul en- 6- ol
"A29" O-1 10 C CIllI I~ N~N HNN 15

8- Cnhl or o- 1- ( 3- net hoxyphenyl ) -5, 6-di hydro-

4H 2, 3, 6, 10baxg'r ajpzabenzo] e] azul ene ;
Q N \N

9-Bromo-1-phenyl-5,6-dihydro-4H-

2,3,6,7 10b-pentaazabenzolejazulene

"A37“
10 S
C \
LI (R,S)-1-(4-Methoxyphenyl)-4-methyl-4 5-
| dihydro-6-thia-2,3,10b-triazabenzo[e]azulene
||A38"

20
N \!u
: S\'{_‘N

(R,S)-4-Methyl-1-phenyl-4,5-dihydro-6-thia-
2,3,10b-triazabenzo[e]azuiene

e

1-(2-Methoxyphenyl)-4,5-dihydro-6-thia-
2,3,10b-triazabenzolelazulene

25

30

35



"A30" C i N 20 ICN~N HN N 8-Chloro-1-pyridin-2-yl-5,6-di hydro-4H 25
2, 3,6, 1Qbs abenzo[ e] azulene "A31" 0 30 N N H\

8- Met hogg)-%{ﬁ%gﬁﬁ%ﬂt hoxyphenyl ) - 5, 6- di hydr o- IJ}}T;EPM%;O“”?

4H 2, 3, 6, 10b-t et r aazabenzo[ e] azul ene 17085 WO 2007/ 079820 PCT/ EP2006/ 011277
-107- " A32l, N~ N 5 HMN 8- Methoxy-1-pyridi n-2-yl -5, 6-di hydr o- 4H

2,3,6,10b-tetraazabenzo[ e]azuiene "A33" 10 Br N N N "N HNN 15
9- Br omo- Lipyipdin=B=yt=576=di-hydro-4H-2.3, 6,7, 10b-pentaazabenzofetqzul ene
"A34" N BY\ ~ I s
N
N~ \
5 N
1-(4-Methoxyphenyl}-4, 5-dihydro-6-thia-
2,3,10b-triazabenzo[e]azuiene
IIA41!I H
i N OH
|
10

| N
| 2>—4< >*‘0H

(R,S8)-1-(4-Hydroxyphenyl}-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraaza-

benzofe]azulen-8-ol

AT v
N o
Q \

| NG A/

(R,S)-9-Methoxy-1-(4-methoxyphenyl)-4-
methyl-5,8-dihydro-4H-2,3,6, 10b-tetraaza-
C benzole]azulene

25 "A43" OH

K

N—N

15

30
(R,S)-4-Methyl-1-phenyl-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[e]azulen-9-ol

35



20 NN N HN N 9-Brono-1-pyridin-4-yl-5,6-di hydro-4H4H C

2,3,6,7,10b- pent aazabenzo[ e] azul ene 25 "A35" HN NBr N NLN\ / p\ 30

9- Br onowh 0é7/am8t0xyphenyl ) - 5, 6- di hydr o- PCT/EP2006/011277

4H 2, 3, 6, 7, 10b- pent aazabenzo[ e] azul eR'e] 35 WD 20071079820 PCTI EP2 006101 1 2
7 7 -108- "A36" Br N/ _N~N 5 HN S? Br ono- | - phenyl - 5, 6-di hydr o-4H
2,3,6, 7,1 Ob-pentaazabenzo[e]azul ene "A37" 10 s N 15

(R, S)-1-(4- Met hoxyphenyl)-4-methyl -4, 5- dihydro-6-thia-2,3,1

Ob- t ri azabenga4e] a[zul ene "A38" 20 g C

(R S)-4-Methyl -1-phenyl - 45d|hydro

=3

(R,S)-8-Chloro-4-methyl-1-o-tolyl-5 6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene

@

1 0 . llA45ll

: 0T
HN ¥_<LN

15

(R,S)-8-Chloro-4-methyl-1-m-tolyl-5,6-
dihydro-4H-2,3,6,10b-tetraaza-

benzolelazulene

e

(R,8)-8-Chloro-1-{2-chlorophenyl)-4-methyi-
5,6-dihydro-4+-2,3,6,10b-tetraaza-

benzolejazuiene

"A4T"
30 HQ/
N
./
N—N

(R,5)-4,9-Dimethyl-1-phenyl-5,6-dihydro-4H-

'; 2,3,6,10b-tetraazabenzo[e]azuiene

I!A46I|
20

25

35




25 2,3, 10b-tri azabenzo[e] azuiene "A39" 30 NN S N 1 -(2-Mthoxyphenyl)-4,
5- di hydw@y fimt/Mogae 2, 3, 10b-tri azabenzo[ e] azul ene 35 WRZ0dphddchi P20

PCT/ EP2006/ 011277 -109- "A40" S\ ( NNO 5

1- (4- Met hoxyphenyl ) -4, 5-di hydro-6-t hi - 2,3,1 Ob-triazabenzo[ e] azui ene

"AM1" HNOH 10 N NI,NOH (R 9S)-1-(4-Hydroxyphenyl)-4-methyl-5,6 15

di hydro-4H2,3,6,1 Ob-tetraaza- benzo[e]azulen-9-o0l "A42" H NO N 20 N, N
O (R S)-94 ivbi%\'rwy- t—(Z-methoxyptenytj=4-pmethyt=5,6-dirhydro=4H2.3,6, 1

b- t et raaTa- H

5
(R,S)-4-Methyl-1-phenyi-9-trifluoromethyl-5,6-
dihydro-4H-2,3.8,10b-tetraaza-
benzo[e]azulene
" n F
10 A49 . e

N” SN f'
f

i
O\/N%:N
15 !

(R,S)-4-Methyl-1-phenyl-9-trifluoromethyl-4,5-

dihydro-2,3,6,10b-tetraazabenzo[e]azulene-

6-carbaldehyde

|IA5 Oll
20 |
| 0
25 ‘
| (R,S)-1-(5-Bromopyridin-3-y})-8-methoxy-4-
methyl-5 6-dihydro-4H-2 3,6,10b-tetraaza- ;
i
| benzo[e]azulene
30

35



(>

benzo[ e]azul ene 25 "A43" - OH N1 ~N\ N-N 30 (R S)-4-Methyl -
-phenyl - 5, 6-di hydro-4H 2,3,6,1 Ob-tetraazabenzo[e] azul en-9-0l 35 V\D
2007107*0a26)7R@RREP20061011277 -110 "A44" C | N \'N pcT/BEPithiNe11277

(R, S)-8-Chloro-4-nethyl -1 -o-tolyl- di hydro- 4H2,3,6,1

b-t et raazabenzo[ e] azul ene 10 "A45"" 2: NNN HNN 15 (R S)-8-Ch to
ro-4-methyl-l-mtolyl-5  6- dihydro-4H 2, 3,6, 10b-tetraaza- benzo[ e] azul ene
"A46" 20 Cl / cIl N ~N HN=N

||A51 (L} \- Br@N - l
Cl
~ A

\//K /’\N
/

T
5 ! HN\__QZN

(R,S)-1-(5-Bromopyridin-3-yl}-8-chloro-9-
methoxy-4-methyl-5,6-dihydro-4H-2,3,6,10b-
10 | tetraazabenzolelazulene
"A52" Oo—

ZT

N —
I -0 F
15 N ’>—<\_>
| N N
F F

(R,8)-8-Methoxy-4-methyl-1-[6-(2,2,2-
trifluoroethoxy)pyridin-3-yt1-5,6-dihydro-4H-
| 2,3,8,10b-tetraazabenzolelazulene
"A53" Ci

20

ZT

N
25 NLN@ x7<

(R,S)-8-Chloro-g-methoxy-4-methyl-1-{6-
(2,2,2-trifluoroethoxy)pyridin-3-yl]-5,6-
dihydro-4H-2,3,6,10b-tetraaza-

benzo{e)azulene

30

35



C2
5, 6-d
(S)4‘§0

EROTOZIRY| -

5 (R S)-8-Chloro-1-(2-chl orophenyl) -4-net hyl -
i hydro-4H-2, 3,6, 1(b-tetraaza- benzo[ e] azul ene

1- phenyl -5, 6-di hydro-4H 35 2,

"AA7" 30 N ~N
3, GPQT/EP2006/011277

b-t et raazabenzo[ e] azul ene WO 2007/ 079820 PCT/FP2 00 6/0 1 1 27 7
.- N/ FFN 5N, N(RS)-4-Mthyl- 1

" A48"

_phenyT-9-trifl uoronet hyl

benzo[ e] az

(R S) - 4- V&

di hydr o- 2,

10

-5,6- di hydro-4H— 2,3,6,1 Ob-tetraaza-
ulene "AA9" FFF 10 CN'N 0 "~~,NN 15

-111

t hYyAS4™ ph
3,6, 10b-t

enyl -9-trifluoro 4,
etraazabenzo[%] az Ien - 6 car bal
/N

/

\

(R,S)-8-Chloro-9-methoxy-4-methyl-1-(6-
methylpyridin-2-y1)-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[ejazulene

hehyde 20 A50" B

r N |

IIA55!I

15

N
)
N~N

1-Phenyl-4,5-dihydro-6-thia-2, 3,10b-triaza-

benzo[elazulene

20

25

30

35

"A5E"

= Ci

H [ Cl
N7

S\( y

N

\ N
N

/
{R,3)-9-Chloro-1-(5-chloro-2-fluorophenyl)-4-
methyl-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzolelazuiene

trifluoroacetate

N- N



N N HN' N 25 (R S)-1-(5-Bromopyrid i n-3-yl)-8-nethoxy-4-

nmet hyl -5, 6-di hydro-4H 2, 3,6, 10b-tetraaza- benzo[e] azul ene 30

2007/ 079% Qé’“‘ﬁ@%?@ﬁzooelonz?? -112- "A51" BO N r~ \PFTf’ENF«P%’OHﬂW

(R, ' S)-1-(5-Bronopyridin-3-yl)-8-chl or9g48~ net hoxy-4-net hyl -5, 6-di hydr o- 4H 2,

3, 6,1 Ob- tetraaza benzo[e]azulene 10 "A52" 0- H N1I5 NNN (? F >C F F

(R, S)-8-Methoxy-4-nmethyl-1-[6-(2,2,2- trifluoroethoxy)pyridi n-3-yl]-5,

6- di hydro-4H_20 2, 3,6, 10b-tetraazabenzo[ e] azul ene "A53" cl H
. llA57|l <|.:I

{R,S)-8-Chloro-1-(4-methoxypyridin-2-yl)-4-
methyl-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzolelazulene
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2-y)-5,6-dihydro-4H-2 3,6,10b-tetraaza-

benzolelazulene
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"A55" S -VI N 15 NzN 1- Phenyl -4, 5-di hydro-6-thia-2,3,10b-tri aza-
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pyr azol di hydro-4H-2, 3,6,1 Ob- tetraazabenzo 0 ' 1A64"
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5-Methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-
4H-2,3.6,10b-tetraazabenzo[e]azulen-8-ol
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HNN-~ N 25 Y "N 8-Ch loro-1 -(3-ethoxyphenyl)-4-nmethyl-5, 6-
di hydr ovdbheh73742d0b-t et raaza- benzo[ e] azul ene 30 35 ArRodeid 79 82 0
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ONI NC25 N H 2, 2-Dinmethyl-N-[4-nmethyl -1 -(6-nethyl pyridin 2-y |)-5,
6-d i h - 2, 3, 6,10 b-tetra aza- benzo[e]azu pi onami de
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2,3,6,10b-tetraazabenzole)azuien-8-ol

10 "ASQ"

C HO NH,
| N" N
‘ HN —N
15 x—%‘
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1-(5-Bromopyridin-3-yl}-4-methyl-5,6-dihydro-
4H-2.3,6,10b-tetraazabenzo{e]azulen-8-ol
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4-Methyl-1-[6-(2,2, 2-trifluoroethoxy)pyridin-3-
35 yl}-5,6-dihydro-4H-2 3,6,10b-tetraaza-
benzo[elazulen-8-ol
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25 1 -( ridin-4-yl)-5, 6-di hydro-4H 2,
3, 6, 16b&{‘£@f92§%€%nzo[el azul ene "A87" OH 30 HN N cF RCTEPpeqsi277

1- (3- Fl uor ophenyl) - 4- net hyl - 5, 6- di hydtdd 4H -~
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8-Chtoro-1-(4-methoxypyridin-2-yl)-4-methyl-
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benzolelazulene
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PCTI EPZOO“’M?:""" 125—A02 OGN N-S5N-NH
b

[
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5.6-dihydro-4H-2 3,6,10b-tetraaza-
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b-tetraaza- benzo[e]azulene 30 35 0117/ 079820 PCT/ E P200610 11277
-126 "A95" Br N" 1/ IN 5 NN 9-Bromo-4-methyl- 1-(6-nmethylpyrid i
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5, 6-di hydro-4H 2, 3,6,1 (b-tetraaza benzo[ e] azul ene WO 2007/ 079820
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yl)-5,6-di hydro-4H2,3,6, 1 Ob-tetraaza 10 benzo[e] azul ene "A100" C HM
~N 1 15 NN 9-Chl oro-1-(3-net hoxyphenyl) - 4-net hyI -5, 6-

di hydr ovoRe@/03988¢ 1(b-t et raaza benzo[ e] azul ene "AlO0l" pcOERDOL/OHRT7 HN N r N
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The following examples relate to medicaments:
Example A: Injection viais

A solution of 100 g of an active ingredient of the formula | and 5 g of diso-

dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5

using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
10 lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

15
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and
altowed to cool. Each suppository contains 20 mg of active ingredient.

- 20
Exampile C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH,PQ, - 2 H,0, 28.48 g of Na;HPO4 - 12 H,O and 0.1 g of

25 benzalkonium chloride in 840 ml of bidistilled water. The pH is adjusted to

6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.

30 Example D: Qintment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.
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2,3,6,1 (b-tetraazabenzo[e]azul en-1-yl) 10 phenyl]dinethylamne C 15 20

co 25 300 206300328007/ 079820 PCT/ EP2 006/ 01 127 7 - 128cTthe2doekl v Ng
exanples relate to nedi canents: 5 E>§?gpl e A Injection vials A solution of
100 g of an active ingredient of the rrula | and 5 g of diso- dium

hydr ogenphosphate in 3 |1 of bidistilled water is adjusted to pH 6.5 wusing 2
N hydrochloric acid, sterile filtered, transferred into injection vials, 10

| yophi |'i seglyaighfe ?tf‘éllﬂb& conditions and seal ed under sterile conditions. C
Each injection vial contains 5 ng of active ingredient. Exanple B:
Suppositories 15 A m xture of 20 g of an active ingredient of the formula I

wi th 100 g,of. soya,. _lecithin and 140 of _.cocoa butter is nelted, poured

i nto moul d%n&'?fﬁ"gé’lfIHWe 3divedpgre %{’8#9&&)[%51 %F!)AJE%H%QC?RSQZO ng of active
i ngredientq g gﬁ%{g{ tSrcro® 2k | ' LSkt js g of an
actiye ingr egi%ent 0 cf%e t%‘h?)r n%rg%?técéﬂg? gﬁgfdfﬁnaﬁg%uﬁgs Eé%{,TéZBAB g of
Na2HPO4 ' pr2ssRdiraadobientiafal Miarreralghaniablets in suchde way 90 eath of

bi distilled adjusted, to 6.8, and the solution is made up

ter, The pH i
to 11 andaggﬁopf%%?gwgr"?%ﬁ"ﬁWSFﬁ’d'EFN-s sol ution can be used in the form
of eye drops. 30 Exanple D. O ntnent

Example F: Dragees

10
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

15
Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

20
tains 20 mg of the active ingredient.

Example H: Ampoules
25 A solution of 1 kg of active ingredient of the formula 1 in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
30
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500 ng of an active ingredient of the formula | are mxed with 99.5 g of
Vasel i eptic conditions. 35 WO 2 0 07107 98 _ 610t 1277
- 130- Eﬁgﬁ%ﬁﬁﬁggﬁTablets A mxture of 1 kg of active Fﬁgﬁggﬁgﬁﬁég t he
formula |, 4 kg of lactose, 5 1.2 kgl8fl -potato starch, 0.2 kg of talc and
0.1 kg of magnesium stearate is pressed in a conventional manner to give
tablets in such a way that each tablet contains 10 ng of active ingredient.
Exanpl e F: Dragees 10 c Tablets_are ssed anal ogously to Exanple E and
subsequently coated in a convenfﬁ% %f&ﬁﬂﬁﬁ%r with a coating of sucrose,
potato starch, talc, traga- canth and dye. 15 Exanple G Capsules 2 kg of
active ingredient of the formula | are introduced into hard gelatine 20
capsul es in a cCorNinds@lediB e the $M9E a way that each capsule con- tains
20 ng of the active ingredient. Exanple H Anmpoules C 25 A solution of 1 kg
of agtive ingredient of the formula | in 60 | of bidistilled water is
sterile filtered, transferred into anpoul es, |yophilised under sterile

condi ti ons and seapmddunder sterile congiridtees.nakRch anpoul e contains 10 ng
of active ingriedigqt. (30 35 WO 2007/079820 PCT/ EP2006/ 0! 1277 131 Patent
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1. Conpounds selected fromthe group 5 Conmpound Structure / name No, "A 1'H
10 N Cyh DhoMoMg2dl5 (R S)- S Hydroxy-4-methyl - 1- (6- meichykPondehhe2- Y1 ) - 5, 6-
di hydro-4H2,3,6,1 Cb-tetraazabenzo[e]:%%zul ene "A2" CI HO/ 20 HN Nr+
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(R,S)-8-Methoxy-4-methyl-1-(6-methylpyridin-2-y!)-5,6-
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1-(6-Methylpyridin-2-yl)-5,6-dinydro-4H-2,3,6,10b-tetraaza-

benzofe]azulen-8-ol
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5HVN \ N (+)-(S)-8-Chloro-4-nmethyll--1-(6-nethylpyridin-2-yl)-5,6 di h
yd ro-4 H2 , 3, 6 ,1 Ob-tet ra aza benzo[ e] az ul ene 10 "AY IN ~

ONN R, S) - 8- Met hoxy- 4- met hyl - 1-( 6- et hyl 5,6
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(R,S)-1-(5-Chioro-2-flugrophenyl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2 3,6, 10b-tetraazabenzof¢lazulene
10 IlAgll
15
(R,8)-1-(5-Chioro-2-fluorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzolelazulen-8-ol
I|A1 Oll O\,/
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(R,S)-8-Chloro-4-methyl-1-(3-trifluoromethylphenyl)-5,6-
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NN5HNC N (R S)-1-(5-Chloro-2-fluorophenyl)-8-net hoxy- 4-net hyl -5, 6-

di hydro“/}j—kog ol b-tetraazabenzo[ e] azul ene 10 "A ! I;@wépz[]&"hlg-ﬁ N Nr
HN N 15 (R S)-1-(5- ChIortoIuoropher})yI) 4- et hyl -5, 6-di hydro-4H 2,3,6,1
b-t et raazabenzo[ e] azul en-8-0l "A 10"13%0 P N N HN\ N 25

(R S)-8-Chl oro-1- ( 3- et hoxyphenyl ) - 4 met hyl -
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(R,5)-1-(3-Bromophenyl)-8-chioro-4-methyl-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzolelazulene
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1-(2-Chloropyridin-4-yl)-5,8-dihydro-4H-2,3,8, 10b-tetraaza-
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{R,S5)-8-Chloro-1-{2,5-dichiorophenyl)-4-methyl-5 6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene




"Al2" H N Br 5 N NON

(R S) - IniPd854rRANeny!l ) - 8-chl oro- 4- et hyl - 5, 6- di hydr o-gHgp2006/011277
2,3,6,10b-tetraazabenzo[ e] azul ene " " NCd 10f ti N~N / HN _N 15
1- (2-Chl oropyridin-4-yl)-5, 6-di hydr o- 2,3,6,10b-tetraaza- benzo[e] azul ene
"Al4" C 20Cl I / C N~N HNN 25 (R

S) - 8- Chl oro- 1- (2, 5-di chl orophenyl ) - 4-net hyl -5, 6-di hydro- 4 H 2, 3,
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5NN HNN (-)-(R-8-Chloro-4-nethyl-1-(6-nethylpyridin-2-yl)-5,6 10
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(R, S)-B-Chl oro-1- (5-chl or o- 2- quorop %) 4- rrethyl 5, 6 di hydro-4H 2,
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(R,5)-4-Methyl-1-pyridin-2-yi-5,6-dihydro-4H-2,3,6,10b-
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2,3,6,10b-tetraazabenzolelazulen-8-ol

"A20" C,
20 F

\

AN

|

o

N \“;\I
HN —N
C 5

(R,S)-1-(3-Chlorophenyl)-8-methoxy-4-methyl-5,6-dihydro-
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8-Methoxy-1-pyridin-2-yl-5,6-dihydro-4H-2,3,6,10b-tetraaza-
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2,3,6,10b-tetraazabenzo| e] azul ene 10 "A94*
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N—N
8-Chloro-1-(4-methoxypyridin-2-yl)-4-methyl-5,8-dihydro-4H-

2,3,6,10b-tetraazabenzolelazulene
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8-Chiloro-4-methyl-1-{2-methylthiazol-5-yl}-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[e]azulene
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9-Bromo-4-methyl-1-(6-methylpyridin-2-y1)-5,6-dihydro-4 H-
C 25 2,3,8, 10b—tetraazabenzo[e]azulene

8-Chloro-1-(3-fluorophenyl)-4-methyl-5 6-dihydro-4H-

2,3,6,10b-tetraazabenzolelazulene

35



15 NN 8-Chl oro-4-nmnethyl-1-(2-nethylthiazol-5-yl)-5,6-di hydro-4H 2, 3,6, 1
b-t et r pazabemoeie] azul ene "A95" Br 20 N | 11N N I fpere™Noosor1277

9- Br ono- 4- et hyl -

1- (6-nmethyl pyridin- 6yI) 5, 6-di hydro-4H 25

2, 35, 10b-t et raazabenzo[ e] azul ene " A9 ~~ HNNF 30 ~\NNB-Ch
Iord 1- (3-tluorophenyl)-4-nethyl -5, 6-di hydro-4H— 2,

3,6, 10b-tet raazabenzo[ e] azul ene 35 WD 20071079820 PCT/ EP2006l 011277

Ccl "A97" -0 F
8- Chl or 0- 4- net
6, 10b-tetraaza
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F5 N YN
trifluoroneth
zul ene 10 "A

8-Chloro-4-methyl-1-(3-triflucromethoxyphenyl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
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8-Chiloro-1-(5-chlorothiophen-2-yl)-4-methyl-5,6-dihydro-4H-
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8-Chloro-4-methyl-1-(5-methyl-2H-pyrazol-3-yl}-5,6-dihydro-

4H-2,3,6,10b-tetraazabenzolejazulene
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9-Chloro-1-(3-methoxyphenyi)-4-methyl-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[ejazulene
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Cl N, N 15 8-Chl oro- 1-(5-chl orot hi ophen-2-yl)-4-met hyl -5, 6-di hydr o-4H

N S

2,3,6,

8- Chl or 0- 4- net
4H- 2, 3, 6, 10b-t

Wozvetoremsabenzol e] azul ene  "A99" CI 20 HN HV- NCchEpbboblo11277

hyl -1 - (5- net hyl - 2H-pyra}52\I -3-yl)-5,6-di hydro- , 25
et raazabenzo[ e] azul ene 100" C1' HN N30 N, INO9-Chloro-1

( 3- net hoxyphenyl ) - 4- net hyl - 5, 6-di hydro-4H 2, 3, 6,

10b-t et raazabenzo[ e] azul ene 35 WD 20071079820 PCT/ EP2006/ 011277 -157 "Al01

-p N HNNGS 1

M-

t et raazabe

N a8kt Hoxy- 4-nmet hyT - 1-py)r| din-3-ylI'-5,6-di hydro-4H2, 3,6, 1
nzo[ e] azyl ene 10 "A1l02" H N\ / N/

72 N

8-Methoxy-4-methyl-1-pyridin-3-yl-5,6-dihydro-4+4-2,3,6,10b-

tetraazabenzo[e]azulene
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[4-(8-Methoxy-4-methyl-5 6-dihydro-4H-2,3,6,10b-tetraaza-
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and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Medicaments comprising at least one compound according to Claim
1 and/or pharmaceutically usable derivatives, salts, solvates, tautom-
ers and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

3. Use of compounds selected from the group



15 N~_N\ [4-(8-Methoxy-4-nethyl -5, 6-di hydro-4H-2, 3,6, 10b-tetraaza-

benzo[ §}&§34h sl Y1 ) phenyl ] di net hyl am ne 20 and phar prgcg h&w&% usabl e
derivatives, solvates, salts, tautoners and stereoi SOners ereof, including

m xtures thereof in all ratios. 2. M%fcanents conprising at |east one
conpound according to Claim 25 1 and/or pharnmaceutically usable
derivatives, salts, solvates, tautom ers and stereoi soners thereof,
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PCT/ EP2006/ 011277N0- 158 - - - - - - - - ool oo .
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t et raazabenzo| e] azul en; 8- ol Z ',;]
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N \ N/)-—%
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10 (R, S)-8-Hydroxy-4-methyl-1-(6-methylpyridin-2-yl)-5,6-
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{R,S)-8-Chloro-4-methyl-1-(6-methylpyridin-2-y1)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzole]azulene
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- ( 6- mretvaglpyrrorgliza- 2- yl ) - 5, 6-di hydro- 4H 2, 3,6, 10b-t ercagpdoenmefe] azul ene
30 35 WO 200 710 7 9 82 0 PCTI EP2006 811277 -159- "14" ¢l N N N5 HN, N
(+)-(S)-8-Chloro-4-nethyl -1 -(6-nmethyl'pyridin-2-yl)-5,6- dihydro-4H2,3,6, 1
b-t et raazabenzo[ el azul ene 10 "A5" ,O\ iN N r NHNN 15 (R

S) - 8- Met hoxy-4-net hyl - 1-(6-nethyl pyridin-2-yl)-5,6- dihydro-4H2, 3,6,1

Ob-t etraazabenzo['agazullene "A6" O 20 i0O\V NN \N~
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{+)-(S)-8-Chloro-4-methyl-1-(6-methylpyridin-2-y1}-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
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{R,S)-8-Methoxy-4-methyl-1-(6-methylpyridin-2-yl}-5,6-
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|IA6|I ‘ \ O\
20
/O =
N
{
—N

N

HN_&

&

25
(R,S)-8-Methoxy-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-
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25 (R S) - 8- Met hoxy- 1- ( 3- met hoxyphenyl ) - 4- et hyl -

Qb- t et r gz PEaE( e] azu le ne "A7" \ HO ~N 30 N ~N Pk:dei%dﬁ'f{mzw
1- (6- Met hyl pyridin-2-yl

benzo[ e] azul en-

8-ol WO

)-5, 6-di hydro-4H 2, 3,6, 1 b-tetraaza
2007/ 079820 PAPPEP2006/ 011277 - 160- "AS" cl

HN N (R S)-1-(5-Chloro-2-fluorophenyl) - 8-net hoxy-4-nethyl -5, 6-
3,6, 10b-tet raazabenzo[e] azul ene 10 "A9" CI CHO/ F

di hydr o-4H- 2,

HN N 15 (R S)
Ob-t etraazaben
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zo[ eJ"azul
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(R,S)-1-(5-Chloro-2-fluoropheny!)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo{e]azuiene
10 ||Ag|| CI
15 \«87
(R,S)-1-(5-Chioro-2-fluorophenyi)-4-methyl-5,6-dihydro-4 H-
2,361 Ob—tetraazabenzo[e]azulen-8-o|
!IA10!|
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{R,S)-8-Chloro-4-methyl-1-(3-trifluoromethylphenyl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzole]azulene

5, 6-di hydro- 4H2, 3, 6,1

F NNS5

/" N ~N
2,3,6,1



HN rN 25 (R, S)-8-Chl oro- 1- ( 3- et hoxyphenyl ) - 4- net hyl

2, 3, 6, Wab2mebrdazabenzol[ e]azulene "All" cl HF 30 Ndmeerhodbin77

(R, S) - 8- Chl or o- 4- et hyl
di hydro-4H 2, 3, 6, 10b-t et raazabenzo[ e

-1-(3-trifluo é)1mat hyl phenyl)-5,6 35
1 azul ene WD 20071079820

PCTI EP2006/ 011277 - 161 "A12" C HI N\ / ~ Br N 5 NN
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Az afpanzo|
i di n-4-y

Jazulene "AI3" N C 10N N HN ——
) - 5, 6- di hydr o- 4H-2 3.6, Ob tetraaza- benzo[

(R,S)-1-(3-Bromaphenyl)-8-chioro-4-methyl-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzole)azulene
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1-(2-Chloropyridin-4-yh)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[elazulene
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(R,8)-8-Chloro-1-(2,5-dichlorophenyl)-4-methyl-5,6-dihydro-

4H-2 3,6, 10b-tetraazabenzol[e]azulene J

-5, 6-di hydro-4H

e] azul ene



Cl NNI HNN 25 (R S)-6-Chloro-1-(2,
5- di chiwas aphergeg - 4- net hyl -5, 6-di hydro- 4H 2, 3, 6, 10b-g@tk@aganeszol e] azul ene
30 35 WD 20071079920 PCTI EP20061011 b -162- "A15" CI N 5 N N HNhj
(-)-(R-B-Chloro-4-methyl -1-(6-methyi“ pyridi n-2-yl)-5, 6 10 di hydro-4H 2,
3,6, 10b-t et raazabenzo[ e]azulene "A16" CI F N N 15 HN N

(R S)-B-Chl oro-1-(5-chl oro-2-fluorophenyl)-4-net hyl -5, 6-
di hydro- 4H 2, B, 6,ak@p- TRt raazabenzo[ €) azul ene " "CITN NN 25 NN (R
S)-1-[8-Chl oro-4-nethy|-1-(6-nethyl pyridin-2
di hydro-2, 3, 6, 16b-t et r pazabenzo[ e] ggul en- 6-y|

{-)-(R)-8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-
10 dihydro-4H-2,3,6,10b-tetraazabenzofelazulene
lIA1 6“ Cl

Ct
15 ; N
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(R,8)-8-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyl-5 6-
dihydro-4H-2,3,6,10b-tetraazabenzo{e)azuiene

; ‘ N
25 YN

(R,S)-1-[8-Chloro-4-methyl-1-(6-methylpyridin-2-yi}-4,5-
dihydro-2,3,6,10b-tetraazabenzo[e]azulen-8-yljethanon
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| en-8-0l 10 "A19" tir HO N N 15 HN N

(R S)-1-(3- Hydroxyphenyl) 4- et hyl - 5183di hydr o- 4H
2,3,6,10b-tetraazabenzo[ e] azul en-8-0l "A20" C 20 0 -4: N-~N HN N 25
( S) - 1- (3- Chl or ophenyl ) - 8- met hoxy- 4- net hyl - 5, 6- di hydr o-

4

R
H 2, 3, 6, 10b- tret hﬂ(ilé-d'utlléu[ efazutenme—36—35-Wo 20071679820 PCTEP2006/ 011277
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5 CLN N
HN J N
(R,S)-4-Methyl-1-pyridin-2-y)-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azuIen-8-ol
1 0 ||A1 gll
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ON NN51 HNN(R S)-8-Mthoxy-4-nethyl- | -pyridi n-2-yl-5, 6-di
hydro-4 H 2, 3,6, 10b-tetraazabenzo[e]azulene 10 "A22" CI CI / NNNI 15
HN N (Rw&hoBn5edpt 0 ro-1-(3-c h to rophenyl)-4-nmet h Vdmﬁzon@ruﬂz’n h yd ro-4
H 2,3,6,1 Ob-tetraazabenzo[e]azulene "A23" 20 Cl i N HN A~

(R, S)-8-Chl oro-4-net hyl - 1- pyri di n- 2- yIG% 6- di hydro-4H 2, 3, 6,1

b-t etraazabenzo[ e] azulene "A24" 30 C I N NNi HNN 35

8- Chl or o- 1- ( 6- net hyl pyridin 2-yl)-5,6-di hydro-4H 2, 3,6,1 Cb- tetraazabenzo
[ e) azul ene WO 2007579820 PCTHHEP2006/ 011277 —=165-—"A25"—

| G

(R,S)-8-Methoxy-4-methyl-1-pyridin-2-yl-5,6-dihydro-4 H-

2,361 Ob-tetraazabenzo[e]azuIene

10 "A22|| ,[.
15
(R,S)-8-Chloro-1-(3-chlorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[elazulene
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{R,S)-8-Chloro-4-methyl-1-pyridin-2-yl-5,6-dihydro-4 H-
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8-Chloro-1-{6-methylpyridin-2-yl)-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[ejazulene
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HO,. N NN 5 HNN 1-Pyridin-2-yl-5,6-dihydro-4H 2, 3,6, 10b-tetraaza

benzo[ ehpgvhpRrékae!l “A26" 10 o N N N N HN 15 8- Met hex¥pioe/o11277
-(6-nethyl pyridin-2-yl)-5, 6-di hydro (4:%]-%% 3,6, 1 ob- tetraaza benzo[e]azu le
r

ne "A27" OH CI 20 NN HN N 3- 0- 5, 6-di hydro- 4H 2,
3,6, 10b-tetraaza benzo[ o] azul en- 1 yI) phenol 25 "A28'4 OH HO/ N ~N 30
HNC N 1-(3-Hydroxyphenyl)-5, 6-di hydro-4H- 2, 3, 6, 10b-tetraaza

benzo[ e] azul emWﬁWﬁﬁ#ﬁ?@WﬁTf!ﬁ’?ﬁ??ﬁ_'Tﬁﬁ“WQ

1-Pyridin-2-yl-5,6-dihydro-4H-2,3,6, 10b-tetraaza-

benzo[e]azulen-8-ol

"A26"

16 8-Methoxy-1-(6-methylpyridin-2-yl}-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azulene
“ADTY OH

Cl
20
HN\*ﬂ/yzN

3-(8-Chloro-5,6-dihydro-4H-2,3,6,10b-tetraaza-
C. benzo[elazulen-1-yl)-phenol
25
llA28|| OH
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30 HN\“,)ya

1-(3-Hydroxyphenyl}-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulen-8-ol
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[ e] azui x‘ézéﬁé’g@wlo C "N CNN NHNN 15 e FEFARGEASH

8- Chl oro-1I -pyridin-2-yl-5,6-di hydro- 4168-3, 6, 10b- t et r aaza- benzo[ e] azul ene
"A31" 20 NN HN N 25

8- Met hoxy- 1- ( 3- net hoxyphenyl)-5, 6- di hydro 4H 2, 3, 6, 10b- C

t et raazabenzol €] meT A32 =0T 30 N—N—HNN— ]
8-I\/Ethoxy-1-pyr|d|n§ -5, 6-di hydro-4H2, 3, ]

benzo[ e] azul ene 35 V\D FOO?/ 079820 PCCT/ EP2006

8-Chlgro-1-(3-methoxyphenyl)-5,6-dihydro-4+-2,3,6,10b-

tetraazabenzo[elazulene
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8-Chloro-1-pyridin-2-yl-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzolejazulene
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25 tetraazabenzolejazulene
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"A34" N 10 Br CNI NtN HN -N 15 9- HITD

-pyridin-4-yl-5,6-di hydro-4H 2,3,6, 7,10
N NBr 20 NN _N o\

9- Brono- | - (4- et hoxyphenyl) 5, 6-di hydro-4H 2, 3,6, 7, 10b-

b- pentaaza- benzo(e] azul ene "A35" H

pent aazabenzol ¢yagpne] C25 "A36" Br I N N = N HANTYN—~"309- Brono- |
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(R S)-1-(4-Met hoxyphenyl)-4-nethyl -4,5-di hydro-6-thia 2,3,1

o- t ri anabpozebhejeazul ene "A38" 10 { NN S N 15 PCT/EP2006/011277
(R'S)-4-Met hyl - 1- phenyl -4, 5-di hydr 0- L hia-2,3,10b-triaza- benzo[e] azul ene
"A39" 20 N N 1-(2- Met hoxyphenyl )-4 55 hydro-6-thia-2, 3,10b-triaza- 25
benzo[ e] azul ene "A40" N 30 N-N

1- (4- Met hoxyphenyl ) -4, 5-di hydro-6-thi a-2, 3, 10b-tri aza benzo[ e] azul ene 35 WO
20117/ 079820 PCTYRRZO0GI011Z277 -169- "I41- \
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(R,S)-1-(4-Methoxyphenyl}-4-methyl-4 5-dihydro-6-thia-

2,3,10b-triazabenzofe]azulene
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(R,S)-4-Methyi-1-phenyl-4, 5-dihydro-6-thia-2,3,10b-triaza-

benzofelazulene
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Hit N>a5N OH(R S)-1-(4-Hydroxyphenyl)-4-nmnethyl-5, 6-di hydro-4H
2, 3, 6, 1¥br-foet7egnabenzo e] azul en-9-o0l  "A42" H 10 \ X piT/Ep2006Nh 27N O (R
S) - 9- Met hoxy- 1- (4- net hoxyphenyl ) - 4- malhlgyl -5,6-di hydro- 15 4H2,3,6, 1
Ob-t etraazabenzo[ e] azul ene "A43" OH N 20 NN (R S)-4-Methyl- |
- phenyl -5, 6-di hydro-4H 2, 3, 6, 10b-tetraaza benzo[ e] azul en-9-0l "A44" Cr 25
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