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WO 2007/ 079820 PCT/ EP2006/ 011277 -1 Triazole
derivatives BACKGROUND OF THE | NVENTI ON 5 The
i nventi on had the object of finding novel conpounds

WOT/AY8Wal uabl e properties, in particul ar t hBSEERHOS/AII277

can be used for the preparativdn of nedicanments. 10

The present invention relates to conpounds and to the
use of conpounds in which the inhibition, regulation
and/ or nodul ati on of signal transduction by ki nases,

in particular TG beflriazobpderivativess, plays a role,
further- nore to pharmaceutical conpositions which
conpri se these conmpounds, 15 and to the use of the
conmpounds for the treatnent of kinase-induced dis-
eBACKGROUND OF THEONVEMNTIONt or beta is the

prototype of the TGF-beta super- famly, a famly of
hiToR! MvERtRsehyE the BbRICObT AT ndverEdmpaah@s Ravingivelluable
20 carry out 1 nportant functions both during enbryo
deveperpesnn particulasthose whieh gdolbe wserhfdrdhe preparation of
ma s, three isoforns of TG--beta (TG-- beta 1, 2
aﬂgggfamﬁo ‘been identified, TGF-beta 1 being the
conmmonest isoform (Kingsley (1994) Cenes Dev
8:133-146). TGF-beta 3 is ex 25 pressed, for exanple,
oflhe presertienehtjoratelateisits,conpourals aretdtieauske of eompounds
found in mesenchymal and epithelial cells, TG beta,i

syihwhich thednhipitios, segilatien apfier sedylatior ok sigaal fransduction

i 3 ; . e . y ]
( B3 B Bulyphor 33 S5 Riotch Bhas 8 liyfs atiR Bither
38 t6-phimlace bisal doenpduiticisovhigh Wongprsevip@ésefdompounds,
which is also known as | atency associ ated peptide .
( enP)todhel userafithe cagmssingsdar thettreatment pékinaseringduesd dis-
o:;%g% the 4 isoforns of the |atent TG beta binding
p ns (LTBP 1-4) may al so be bonded to TG~ beta
(Gentry (1988) Ml Cell Biol 8: 4162-4168, Minger
(1997) Kindey Int 51: 1376-1382). 35 The activation of
t Heamsfagmingegrowit fastor bata is she pretstypeyofitbe TiGle-beta super-
ISR ATV oPhiohB bR SRliotRSHi8 BrlnTRbidtS! AniRe
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-
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 extracellular
matrix (Derynck (1985) Nature 316: 701-705; Bottinger (1996) PNAS 93:
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).
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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proteol ytic processing, for exanple by plasmn, plasm

transgl ut am nase or thronbospondin, is certainly
woeesn3esey (Munger (1997) Kindey Int 51: 1376PCIGFPR006/011277

The activated Iigand TG~ betasnedi 5 ates its

bi ol ogi cal action via three TG beta receptors on the

mem brane, the ubiquitously expressed type |I and type

Il receptors and the type Il receptors betaglycan
a'TQIIqﬂé\%{/éﬂprét%h}tlétﬂrééeﬁﬁ fbﬁéi@npkbygﬁﬁs}%ﬁﬂﬁ plasma
endot helial cells  (Gougos ( Bi ol
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r dy¥ep{lhFecepiorsiet egkype@ aodiendaglini e latier %lﬁmng gx-

i t
30k Pon oL e ol Pasd Dbl rih 9t Bt
(L8884, ¢DepbLoaillas)( 1@@!4» JE@@II BibB324 557-368)1 Both type Il TGF-

10 Lopes-Casi | | as 19932 Cell 73: 1435- 1344)
stbaiatr@%ntpps leck 2 in rawlwlwdkingmxdprrwmwhtqrbf@cmrtates sig-

: iAo o e BBl SEebihf Shefi FoREpdREBfrs hind

CYdIotk e TEH-BefaEigdbftms Wille high Q—f@ﬁquﬁhét € B PLGF -beitands
TG--beta, after which the ty arecetor is

r deceptos@lsachahhighes affinily for st bdmdyd:@ntyp@l regeptor,

15 1 dbepiopaicar tiodlon i< ol ethet i BouiatR ot the availabil-
ph@ﬁcmﬁémbéhés Wtybe%neatgpé il ﬁGFfbétE'récéﬁH@ (@éstr@st he

so-cal donmai n of recep- tor.
pr(a@aa)od ﬂedultB|oh1 33110821 IIlepEsw|asf(19§6) Cﬂﬂgﬂ 1435-

, ich | bl h I
vl s P2 o T Sl e
Sy BN AR koS bR
13813sidR] A5 therdioplasiaticpegios. Typef TBE. tﬁm[bef:eptbkblnds

S as supstrates for all TG--beta
QIWE beta, after which the type | TGF-beta receptor is recruited to this

20

signal-transmitting complex. The serine/threonine kinase domain of the
type Il 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-B receptor kinases (SMAD1,
2, 3, 5, 8); (2) co-SMADs, which associate with the R-Smads during the

35
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groups: (1) receptor-associ ated SMADs (R SMADs) are
waltgoentossabst rat es of the TG (3 receptor ki naBEF/EP2006/011277

(SMAD1, 2, 3, 5, 8); (2) co-gMADs, which associate

with the R-Smads during the 2007/ 079820

PCT/ EP2006/ 011277 -3 signal cascade (SMAD4); and (3)

i nhi bitory SMADs (SMADG, 7), which inhibit the

o sl [y g SRADS nwioe . b

T(Iﬁhlbmtlae apmtyfmfctheleglprwb -rientohed SMAD broteins. Ofthe sasd-
ek BES, Sweadloany SHRbT % hentar e tente S
. Sigias andfbé%ﬁés B A6 SMABPIRURPhre thus

t iphosphbryatet diysthewnes € TGF-beta feteptor, @hablingethem to asso-
transcri pt| on_of the TGF-beta-regul ated denes directly
orciateavitoSMAIM. Phetesuliant sempiax efcaMARZ SMAR3a0d)
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WS the freih8€riptith oftABETGR Hetafegi@bied! ér%sad‘ifbctlg or via
differentiation status (Roberts (1990) Hand- 15 book
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o o ST AP REE T 72 ent ati on, mobi 11ty
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i mportant role in a very wi de variety of ol ogi cal
prdepesdent omeell type2ana differentiatios stptum(ﬂ%obartsu ¢990) Hand-

o THRRE R I e bl s
a7y eSS RO aRa I gpiclt ol

alfemmmtmn emobmty and egll adhesionnAcoordivey Iy €T GF -reta plais an
and nai nt enance of an undifferentiated state of_ stem

Céqnpgrtgg [Qle dhAyerpwids) vajie ¥ﬁf§@'@9@‘33'ﬁ§9¢§§seq puring
| it rXBrHev-éﬁitrﬁgﬁtalt% ?E%Fe‘é'sfea at sﬂég'Bf’Ho?ﬁﬁo%ene a?ﬁa in

regu system
hqmr@crularrﬁmmeas mithessithatiaknigsenchynariateracioiihére, it

! rllrtlc(ieljceaél llrnaE)or‘Earl]{te d?fgeorleulq{la_\tlon processes (Pelton (1991) J Cell Biol
115:1091-1105). TGF-beta also carries out a key function in the self-
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

20

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 16: 137-161). Another function of TGF-beta is regulation of cell pro-
- liferation. TGF-beta inhibits the growth of cells of endothelial, epithelial
and haematopoietic origin, but promotes the growth of cells of mesen-

chymal origin (Tucker (1984) Science 226:705-707, Shipley (1986)
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eration of |ynphocytes and restricts the activity of
ti ssue macrophages. 30 TG--beta thus all ows
i nflammatory reactions to subside again and thus

wh200p979820 pr event excessive inmune reactions (BOGERR06/011277

(1993) Ann NY Acad Sci 685:_ 413-739, summarised in
Letterio (1998) Annu Rev Immu- nol 16: 137-161).

Anot her function of TG--beta is regulation of cell pro
35 liferation. TG--beta inhibits the growth of cells

ofC At 4@bossmd7hek9haé:e W%&Wscazolﬁwwm)gy\n

but pronotes the growth of ceIIs of mesen- chyna
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of cel uI ar adhesi on I nteracti ons
T@s; [mtexampﬂepﬂla@nebtm and |odilagenf Intddditeort, (TaGB-betd redwnes
[ roteins of the extr

trix by induction cel, ula
rm}t‘? expresgign of a@a”%gegé%glﬁﬂ rwetaliopreirases ﬁ”a |tors of
e @i8hote st Rt (1560 ﬁb*n%?‘%ﬁﬁ?;%“@%és- 2%

[ n@mdatzt(¢986)0d Blcﬂlﬂr&érhQI@I‘IOﬂ83$918346R0heréIB(1(9&90)B|AhGhéh‘1
Acad Sci 580: 2; Ignotz 198.6 J Biol Chem 261:
42%%: 18066- 18©9é,r5¢wad§9(é JEBIBP JBicB9H1964).

brglg.'ad sgg rgﬂ%wgr; gg%ét?o%sgi) g@%é’?@ "%%ﬁfét %)gttg Bﬁays

TEr RGPt 2018 in dRanyPIRYdiaIBYicaPSifuatibnEBBYch as wound heal-
physi ol ogi cal situations, such as wound heal - i ng, and

i nng)aimblnmthalogm%pmges S3ush asscaneaf amndfikrosis.

RS R Rl A R T
B'r@@ﬁ Qﬂ‘(ﬁkbhe B1997)A8t J @o&@m @JIVBBQZQ’”’PQ 894, @Uﬂu@é

p ase, TGF-beta is released from bl ood platelets at
t Igea@wla'eon phasej TSy -betais mleasathtrany lelgodaptlmlets st thensite

A, Tl gt B PRI st
R
cewhd>rmcytdefe Enewm"bssumpMar&mnetforrsed!unngﬂwound thiealiagnéhclude
' e%mu gtﬁoonno éhémhgtaxfsoclz |fr| :gr%trr%aq[gry ceI{sf ’?r{eegyt/rlutﬁéls@ r«‘:)f%%jra—
cellular matrix and regulation of the proliferation, differentiation and
gene expression of all important cell types involved in the wound-heal-
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
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
prevents expansion of the mesangial matrix, progressive reduction in

kidney function and reduces established lesions of diabetic glomerulo-
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WQ 204828 he regul ati on of the production of

gene expression of all inportant cell types involved
in the wound-heal - 25 ing process. Under pathologica
conditions, these TGF-beta-nediated effects, in

extracellular matrix (ECM, cgn result in fibrosis or
scars in the skin (Border (1994) N Engl J Med 30
331:1286-1292). For the fibrotic diseases, diabetic
nephr opat hy and gl oneronephritis, it has been shown

t fmmﬂ' (Brdibbetic anmmquorcﬁaTa(H 908) B461yGET-874pYiy (2004) Kind-
pat h ogenlc accunul ati on of the extracell ul ar rmvyy
by

! meyrIptieei HA/ 41l 7Bk alasaurah, 0943 ggrgfamy I, 65468
%H@{Jggﬁt) Iqwﬁyétbgg% ?I\r)% ntibodies prevents

expansio rix, progressive

r eRiTEbeta alsd pllyslanymponaht fsle an vereibiosis. ThE aletivatie
| esi ons of diabetic glonmerulo WO 2007/ 079820
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plays an inportant role in liver brosi s.
adieta.adt hes likewisedredrashdwn her@tm\wﬁlecrppbon o(ﬁthe T {h-beta

eGP e EAGRR R o%ﬁ%b[é@%ﬁ%th@me%@%aéét? ?%2)

ci rrFLosldg9 :{d;?g%lﬁg a’t eﬂa%%ﬁ% oé’iﬂgtdll evvl se

bé’e:EFédemavalslmehakes loata key émaupnnmme)forn’rmloﬁ@ﬁ -daeicar (<um-
reduces fibrosis_ in

S bdansed mg@grym@'a&é@m Ratire Gengtiss: 29 n50: Elptt23005)
g e

rrm‘elrS’E@FLbet@Qfo}antérs(tﬂ@@dr)néﬁinmsf&:éﬁceeﬂlms‘tucﬁ&m—suppres-
117-129; Elliott (2005) 15 J din Onc_23: 2078-2093

AsashACors isrsecopringipaliican fhepabifity &f TGRrbeta do inhibi tre

T e S e

t Rpowth &hd ifhé’f‘orf'fﬁ?lohﬁtiffﬂlfnéféista”siélsh‘a\ttlatbft@mdiJr\élt@%e;ﬁz‘-i1 Tofis can

epithelial cells. By contrast, TG- beta pronotes

c dgcattributed to the fact that most eplthellal 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.
These mechanisms include promotion of angiogenesis, the immuno-
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
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 role
played by TGF-beta in the promotion of cancer growth is also demon-
strated by investigations which show a correlation between strong TGF-

PCT‘EP2006NH]277
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20 growth and the formation of netastases at |ate
tunour stages. This can be attributed to the fact
that nost epithelial tumurs develop a resis- tance to

WQHW7/QT9 h- i nhi bi ting action of TGF-beta, andPGHEPRO6A11277

simul - taneously supports grogth of the cancer cells
via other nmechani sms. These nechani sns i ncl ude

pronoti on of angi ogenesis, the i mMmuno 25 suppressant
action, which supports tunour cells in avoiding the

C beta ekprdssivrt amh agfodr peogmosisdnerezsiseth TGF-beta level have
(i mmunosurveil l ance), and pronotion of invasiyveness

aﬁ’@eﬂrf@uf‘Gr wien il dﬂ pa@%w@e@rosm, breashintestipal apd

oS et ORGSR Q0g8) ProstiR 37,5255l 12067
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regul ate cellular adhesion, notility and the formation
ofPreved:54Qtd4cel | ul ar matrix. Furthernore, TGF-beta

o O¥E e crpePRaariRu SelorboRab il SeshbEE Bbh e, inn-
(et thel TGPScﬁéié Rygrdllidg g@tﬁ Ofbrexﬁi‘ﬁrr)le vid'@hibition of the
inportant role played by TG--béta in the pronotion of

cdiisfebeta typenl negeatcxouscaapossibletthatawuhy congept. |Itgms been
which sh I et t T .
zabéyv@%w@%%%b%g% 73 15 HRagtasibion.al b G betpisio-
a n2fiig pb’étﬂ%?ﬂo%s ihBEEE RSt Eﬁcé?quém&r?vﬂ%ush ?ﬁé%tm@ﬁ?ﬂuth

found I nte a, In patients wt rostaté, breast

I sbRitie TGF-beth tylpeﬂgrdwpm‘rred\déd!sthe)mri(nhﬁaﬁ)ofH’n@taswses in
37. 19-29; Hasegawa 2001) 5 Cancer 91: 964-971;
Frtraé‘éﬁﬁﬂ'c(r!DWB)N ickhdealopvasivedbreasbeangasa theppgqrse of

7L M apiE2Bh2), 9 ciilinbaf o PEBTPIess Vifld Popafy Gin
s iligvest 099 1667 @Y%), f or exarrpl e via inhibition of the

TG bet a tﬁ/pe | receptor, is a possible therapeutic
c dnsRpur caltinesawinie expressna dafadive Uil beta proscll resanter

el EAfbet RRRLY S RTa BotaSravn, REA 11808 AP Biof®

t MQaBIEIB2, WigEacteth yR061)TiHE ) Bdrieer oR€7d-B2! $REEI9P9) Jclin
reduces the formation of metastases in transgenl C

mireest iBBcA9d6d8)op | nvasi ve breast cancer in the
cour se of

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

TGF-B is undesirably high, regardless of the cause.

A number of diseases have been associated with TGF-B1 overproduction.
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15 time (Muraoka (2002) J din Invest 109: 1551-1559,
Yang (2002) J din Invest 109: 1607-1615). Tunour
cell lines which express a defective TG--beta type II

WO 2008079820 exhi bit reduced tunour and net ast at PETEPM6MAR11277

(Ot (1998) Curr Biol 8 20.%243-1252, MEachern
(2001) Int J Cancer 91:76-82, Yin (1999) Jclin |Invest
103: 197-206). Conditions "characterised by enhanced
TG--R activity" include those in which TG-R

SYRRiBRSISof PGFL m#a%bﬁGIa_ﬁgigHéﬂh%B@Fhv(la%y hfe BS&TBPRbatents for
increased 25 levels or inwhich TG~ (3 latent protein

i dibvopretiferativey diseasest Spkedificallynfivepradetative diseasesdrclirde
protein or in which TG--R receptors uprequ- |lated .
oKigneydisefdars assegiates wﬁaver l&ﬂ%ﬁﬁr&gﬁt@ﬁw@w@@ws&v&
tQ . ry: . i i . .

| LB Bl ARCRID AN sl STk gl ioReratve
a@NVinimuneeGRT and ereytentio GN t Otheriranathdoniition® include dia-

bi ol ogi cal activity of TG~ R is undesirably hi

: ( G-R 1S rably high,
r dgdicdiepksopathy hienehinerstipalfinrpsis, ealifibesicin tianeplant
been associ ated wi,th TG (3 erproduct i on.
SR P i PR 210 S50 Tated e copdthydeofiagen
| Nigsagil didordesl iBBabE MogRisBNRYsyRtdidsRiatbsis! palyB/dstis,
for fibroproliferative di seases. Specifically,
f isiclasprroa; dennatomyoditiseagsisophilic dakeitiss intiorphed; sobthnsesasso-

,ated wth I d TGE- 133 activyit d ,
ot e OB ENES o1 TN SPRIEP TP hup FBFfses resulting
sy SXLEHiR TCRA Ry Richdg S5t Ipepiratdly disRA s orome.
bedibpatiip pulppendry fibresiel andinggrstitialipallmbharyofihresis eften asso-
fibrosis 1n transplant patients receiving

cwiated yith autolnmune\disersiees, fush afesisterpia Ipus esythgguiosus

% or [ . -
UIREARroIRO R BELALE B ARIFES! AFoteP b6fBifhmune dis-
deyrgei as8oRtel S/vitrﬁﬁﬁﬂopﬂﬂﬂéﬂdtive fchafddteRsticlns Phe@matdid arthri-
those asso- ciated with the occurrence of Raynaud's
syiédrome. Lung fibroses resulting from excessive

TG--p activity include adult respiratory distress
syndrone, idiopathic pulnonary fibrosis, and

| By Gisbhsed afstdmmBaWitH b BibRSprolikraRie ésdition include retinal
reattachment surgery accompanying proliferative vitreoretinopathy, cata-
ract extraction with intraocular lens implantation, and post-glaucoma drain-

age surgery are associated withTGF-31 overproduction.

Fibrotic diseases associated with TGF-B1 overproduction can be divided
into chronic éonditions, such as fibrosis of the kidney, lung and liver, and
more acute conditions, such as dermal scarring and restenosis (Chamber-
lain, J. Cardiovascular Drug Reviews, 19 (4): 329-344). Synthesis and
secretion of TGF-B1 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
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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15 ciated wth autoi nmune di sorders, such as systemc
| upus erythemat osus and sclerorma, chem cal contact,
or allergies. Another autoinmune dis- order associated

wogoh/ofdshe oprol i ferative characteristics i s rhegmaproéod/o11277

arthri- tis. 20 Eye di seases gssociated with a
fibroproliferative condition rnclude retinal
reattachment surgery acconpanying proliferative
vitreoretinopathy, cata- ract extraction with
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TGF-pl overproduction can be divided into chronic

cdioni ypamadménistratien of b86skt of the ki dney, |ung and
liver, and nore acute conditions, such as dernal
scarring and restenosis (Chanber 30 lain, J.
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altzmeri e vwer Fhmumeammmaelehl(OQQﬂ msCsnetempowagalssaes n

wi th aggressive brain or breast tupprs Arte
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( 1%@) H8¢m©ﬁé€Res?52L 154&9574}6):141 ihElkrde the stinridtigredf theesyn-
di sease, whereas TG--pl anti WOJ 2007/079820
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coviate B BubeP SR RlenloRERERE wibE ainafiuus gre taraely
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5 The profound effects of TG--pl on extracellul ar

negloineraeposnibranehi v nobsurprisiagi thak dGFHdt bas profound effects

+ OrBe idFh e SegBGRBS of MeRBIA LY 10 BiplTai)ve
o Bt B8 RO, Ao g

1DhetithephopathyMader t éteal s¢1i984) dt Cﬂn olvesh@4s¥n43-1155) are
clear and dominant pathological features of the diseases. TGF-B1 levels
are elevated in human diabetic glomerulosclerosis (advanced neuropathy)
(Yamamoto, et al. (1993) Proc. Natl. Acad. Sci. 90: 1814-1818). TGF-B1 is
an important mediator in the genesis of renal fibrosis in a number of ani-
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-$1
(Border, et al. (1990) Nature 346: 371) and by an extracellular matrix pro-

tein, decorin, which can bind TGF-B1 (Border, et al. (1992) Nature 360:
361-363).

Excessive TGF-31 leads to dermal scar-tissue formation. Neutralising
TGF-p1 antibodies injected into the margins of healing wounds in rats
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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thesis and the inhibition of degradation of
extracel lular matri x conponents. Since the structure
and filtration properties of the glonerulus are

WQ%&Q"&@VV Odeterm ned by the extracel lular matrF%T/EP2006/011277

conposition of the nmesangi um@nd 15 gl onerul ar
menbrane, it is not surprising that TG--pl has
profound effects on the kidney. The accumul ation of

mesangial matrix in proliferative glonerulonephritis
( wrm:et 336t 2&-21(1)1.90ﬂd)1e lkadreelimertherewas 6edueabangingenesis,

19
| e editey Ui R drh¥aeS angihafoeee It fHe npnd. dhd a
pﬁéBQéé& bR unt %ﬁﬁ%b?@arﬁied BSIIéHe??ﬁﬁ%Sde bsitionlin! tR¥ &car tis-

are elevated 1 n humah di abeti c gl onerul oscler03|s

( ®teanced neuropathy) (Yamanoto, et al. (1993) Proc.
Natl. Acad. Sci. 90: 1814-1818). TGF-pl is an

i nportant nediator in the genesis of renal fibrosis in

%%g@e\{rﬁ\%@ b%gé T?fgé'! in@gjﬂég&f g%thﬁfsgk\)g é{ltﬁg %te&al wall

| nveieh redifits fSrAlthe %Hél%ﬁ)h%f PhoGHIALSEB-EAS bid deposition
i nduced gl onerul o- nephritis in rats has been

dehsxtraceldar matrinini theraitary géten ballaurapgiop(asdy. ddie digmeter

| . 199 346: 1 d 1 ul
oo the estindSid Al iRy e TedfiFed BY A% Bihaaiddgnito, and
( BicéemosEbf e re@ﬂj@@@ﬁ IH\B‘l‘beéie?’@(Hue #PexdfieelfR) matrix rather
Excessi ve TGF-pl |eads to dermal scar-tissue
f dhamsimooth Reusdetels bodies TiGFaylbe possibb @sopen thesedvessels
eall n

odR 0k SN PyiTerREng Sy gxtrcsblar Mffer dehadipn. in un-
o deadi bR s PuolBh P BTG beng (raP T

PQBNERB(IESSI3A s assdclaed e\tlth&i?c&h exlracéllflar mairix Sgnthesis
sanme tinme there was reduced anglogine5|s a reduced

n@MWERYRSTPIRsie Btahedest alnd 998N bEge.dNatl. Aaask SebUHIA Hhid
d L1 fib
adFBR fsThRd on RoLSLhuseralipia-AgE hatypSiinsive as
&glﬁ?ﬂhdu«?ed WRhPOGFESB! N6t thel Sk2iteNPaP mdthe wis!fibrebxten-
sive with TGF-B1 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).

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 6: 15-25) and MCF-7 human breast cancer
cells (Arteaga, et al. (1993) Cell Growth and Differ. 4: 193-201) became
more tumorigenic and metastatic after transfection with a vector express-
ing the mouse TGF-B1. 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.
(1999) Cancer 86: 1455-1462). In breast cancer, poor prognosis is associ-
ated with elevated TGF-B (Dickson, et al. (1987) Proc. Natl. Acad. Sci.
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which results fromthe proliferation of snmooth nuscle
cells and deposition of extracellular matrix |n the
artery after balloon angi opl asty. The di aneter

WORW7MBMBnosed artery may be reduced by 90% b)?CtTFﬁl’%OW“"Z”

t hi ckening, and since nost .ofgthe reduction in

di aneter is due to extracellular matrix rather than
snoot h nmuscle cell bodies, it my be possible to open
these vessels to 50% sinply by reduci ng extensive

exy BACS#:1887a84 treasid, eteal 0619879 Canlcer Res1870andd&d 3pi Daly, et
arteries transfected in vivo wt

T 900) g b Bipe i B3 IS 244 GeTRtEHeR ThAbEa90) Br.

ARG L4 otz SPL kKo UTA RSy P SLIIPBIENR B g 100
1Qﬁ<lé$chl(& @3)(19@0)9%&21\@[1 Ao@du ser UBRe7p7e38a682s Vialker, et
as extensive as 20 that induced with PDGF- BB, but the

exalr (i'lﬂQZ)lHLFIr Jn@ancer 2&s: %T@4é)<aedu_1d;mt|@n\mf_tTrQﬁ<§1 kw1
e R dTeRtine G St Sl o oBa EBon) REERSS: 4265 4563 has

S paraelel
R e R e A Yl s s P

se(\mbahpstqrpes ahf(188)cBr. JWleineel 65- 83H-614RABTCRA 1 laati-
tunor may be del eterious. MATLyLu rat prostate cancer

cetpcpcbe§ mmblhthe aiowvtBaf MRAAS( ntgygp bveast angeE eelipin athymic

o) (gl et (IO I P 257848006 e

be«ﬁﬁl&ﬁ iSCoffeled WiRIdrlinBréast il SpdearPhafural lalidradell activity.
transfection with a vector express- ing the nouse

T@Hmaellsﬁmqgecﬂedsmﬂe letertsBGE +it z;ldowhowwr@ecrgam NK
ALY #ngd30iened cuRpE Aroma s miss, (alck. ot clodgpo) J.
X g 3175%% 1 BB T EEA Spasred PR idastdUrs may

asGRle ar@bﬁdoMﬁéﬁnﬂhﬁMé@@%pFé@éi@. (I-Wgﬁ Wna ebnaéntrations of
(1987) Proc cad . WO 2007/ 079820

PATGEMYD DY beed shownttolisdicate p@37prégnosisder ddvariced breast
- cancer aeeidAnsaner ool 11959 MaFrot o. Mew, 32: 1592-1508).
P SSrigfIERyfd TS Abre ighfios® ofimpltP8) anc

\(/\a %SPQ%SmoMbrroM@hsp‘Tﬁmtatlbﬁér@Et high/1fsk/&fB8%spatic veno-
occlusive disease (15-50% of all patients with a mortality rate up to 50%)
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-g1 could
decrease the morbidity and mortality of these common treatments for

breast cancer patients.

Many malignant cells secrete transforming growth factor p (TGF-B), a
potent immunosuppressant, suggesting that TGF-B production may repre-
sent a significant tumor escape mechanism from host immunosurveillance.
Establishment of a leukocyte sub-population with disrupted TGF-$ signal-

ing in the tumor-bearing host offers a potential means for immunotherapy
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al . (1992) Eur. J. Cancer 238 : 641-644) and induction
of TG--R1L by tanoxifen treatnent (Butta, et al.
(1992) Cancer Res. 52: 4261- 4264) has been

woazmooTsied with failure of tanoxifen treat nenPCT®P2006/011277

breast cancer (Thonpson, et 4gl. (1991) Br. J. Cancer
63: 609-614). Anti-TGF-31 anti 10 bodies inhibit the
growt h of MDA-231 human breast cancer cells in at hym c
mce (Arteaga, et al. (1993) J. din. Invest.

23¢ RahcdPh tré‘n%%ﬁé %%?Iarﬁ’ﬁgélh/vhﬁd gl]uFt%HaltGF' B"élbha%n T

increase i n sp rler c activity

ceklisid ¢ |6 of efaditating atneanalethdl FGFP GV@mﬂressmg
decreased NK 15 activity and increased tunmor growth

in
niprephomdumetl ELéKkGoeelikaand Fleved) (2001) E&q&urel\?d@dlqmﬂ (10):
1777 17,&4)é Thus, TG 13 secreted by breast tunors may
&Jéé 1a ndocrine i mmune suppression. H gh plasm
concentrations of TG (31 have been shown to indicate
poor prognosis for advanced breast 20 cancer patients
( Aoveriregulationadf. TGE-$OHcrétiortirgtumaor. cdilsdesalBsin restoration of
1592-1598). Patients with high circulating TG-R )
bemmtmqge@mlfdde éhe heabvileabgel insensiiviy @@%@f-ﬁdﬁéults in
rrarro are at _high risk o tic
6SienaeR e BMAlad 308 Hudinl B Hieels SFPEhipay be
% @rdd i 6r¥eR tdBofnbaPb S&-atfiganexbt<diey Rirfors in a tolerised
interstitial pneunonitis (40-60% of all™ patients). The
i inoist. Clehe lmmunoéupmesavéleﬂfdacm;}ef T6F1) hatealsal leeen adplicated
pl.asma | evel s, of can _be wused to |dent|fx_&m
d

at'n a.%qbpeaulaélﬁnsofaﬂw qqthrﬁ%\w'théawsf tham Rredicted o
d‘?&é Sie 6£§‘eoﬂ8ﬁ et E: ﬁﬁ%s"‘?%&ﬁ"cbh ﬁb{;@&ﬁg £°MMnunol-

rrent or br eas cancer pafti

n’@g!EIQQOQ) 68| 224220842 A TEFSH ﬁémraﬁblﬁ@ ‘é‘MIBoﬂy'ﬂWa@rca'Ba ble

a potent inmunosuppressant, suggesting that
T@F{@rpmgdheteftmt imeguiturey iedicating thaisT@Fn—B sxgaxatmg intobitors
escape nechani sm from host i munosurveill ance.

Eﬁ%)bh?% HEWY I%fe\@rﬁ@gwbeym@'msweﬁﬁpncmewritnn this sub-
signal- ing in the tunor-bearing host
é?shgﬁggﬁg fl al means for inmmunot herapy WO
2007/ 079820 PCT/ EP2006/ 011277 -11 of cancer. A

transgeni c ani mal nodel with disrupted TG-p signaling
i iPuring 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-§-
dependent growth inhibition in parallel with the appearance of bioactive
TGF-B in the microenvironment. The dual tumour suppression/tumour
promotion roles of TGF-p have been most clearly elucidated in a trans-
genic system overexpressing TGF-B 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 (Cui,
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-B by human cancers occurs as
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cells is capable of eradicating a normally |ethal
TGF-p overexpressing |ynmphomtunor, EL4 (CGorelik and
Flavel I, (2001) Nature Medicine 7 (10): 5 1118-1122).

whewRoegg at i on of TGF-G3 secretion in tumor cetirap2006/011277

results in restoration of nwmogenl city in the host,
while T-cell insensitivity to“TG--p results in
accelerated differentiation and autoi munity, elenents
of whi ch may be 10 required in order to conbat

élﬂé%%ﬂé%‘?@ﬁ?&@rji LPH&?I; igﬂa[%_lérP'F‘?Hh%‘?gﬁhlé‘ Or-asso-

SUppr éssi ve have een

I fﬂ%tb@aFGF’ - providesuBRaOHciricens WithH ye@aﬁweeaasarwagb and
| ower than predicted i nmune response based on their

Chptoeided turablr prognessi¢iGarmeffectsalf TGF-prirmucell/calbandy

(2002) 168; 2247-2254). A TG (3 neutrall antlbo

mé‘@@dwmte@ctlpa%@ |h@@ﬁée F RIOPENSItY rt'gY%s'O” a”
{3&% that TG-- (3 signaling inhibitors may have

ut| y |n reversing the i mmune suppression present in

this sub- set of HV patients. 20 During the earliest

stages of carcinogenesis, TG (31 can act as a potent

t urnosuppsaiated THD- wy@@qum@eastw escape frgmréﬂmune

cherrrg% eventive. . poi nt du

EhHBRE 3 Thtent BOUr o5 4%, coRaT eXbior of alfla-
ngag|, ﬁﬁoc&bgg\ﬂpf%b%s ARRFBEer ShER QB%HIB?WGTEFO(RIC[IOH of

depen rtron i1n paralel

aprefostatie. Oanddrahetdpetitic ebd4lBiesnstidteas radiation therapy and
m croenvi ronnent. The dual tunour suppression/tunour

prczb\emcptbﬁrapm, dxluse theproduction ekagtivated TGFeRin {he tumour,
0 ressin

dhishsalentig ool ORIt SoIS MRS gEh ropE@ s dCF-p

g . .
{'&Lsr 7 B effelts, TS, RSenteaRbay ddfertE HcdBBee the
waskaraiThastenlthy developasat df @uinoursivithlenhafeéd g€@l\dh &td

(4): 531-42). The production of TG--pl by nalignant
canyasivengssi mthjs siivatinons ageptaatasgeting FGIFy %rmedmteld signal

AR %ﬂ'itfﬂﬁﬁ@?g aofern eftPatve Hieddp SR gfutgdl, Mo feeiftance
o R e D e e g b ST 5 Mg 07 BF Biccytotoxde

effects of radiation therapy and chemotherapy, and the treatment-depend-
ent activation of TGF- in the stroma may even be detrimental as it can
make the microenvironment more conducive to tumour progression and
contributes to tissue damage leading to fibrosis. The development of a
TGF-B 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
states influenced by TGF-p by inhibiting TGF-B in a patient in need thereof
by administration of said compound(s) to said patient. TGF-3 would also
be useful against atherosclerosis (T. A. McCaffrey: TGF-ps and TGF-p
Receptors in Atherosclerosis: Cytokine and Growth Factor Reviews
2000,11,103-114) and Alzeheimer's (Masliah, E.; Ho, G.; Wyss-Coray, T

Functional Role of TGF- in Alzheimer's Disease Microvascular Injury:
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-12 a relatively late event during tunmour progression.
Further, this tunor-asso- ciated TG~ (3 provides the
tunmour cells with a selective advantage and pronotes

woaew79g20 ogr essi on. The effects of TGF-131 on PCT/EP2006/011277

cell/cell and 5 cell/strona ijjeractions result in a
greater propensity for invasion and netastasis.
Turnour - associ ated TG—-R may al |l ow tunour cells to
escape fromimune surveillance since it is a potent

I nhedddngrfrath Fr%FgéﬁlemtzeeN@@ﬂﬁh@ﬁu@tfry #fibingtiona 02061 39,393-
| ynphocyt es. has al so been shown to inhibit the

prédjctisemsaest angi ostatin. Cancer therapeutic
nodal i ties, such as radiation therapy and
chenot herapy, induce the production of activated TG--R

| Nt hie bte‘é'i’i% nd tﬁ%h@%n@ﬁétﬁﬁfs‘ étgzo?d’ihgrt@fﬁé‘lrﬂ/%ntlon and salts

mal 1 gnant ce are resistant to"TG--1 5 grow

I rthetedfdta;veaférywamablﬁtpharmdimﬂeglaatpropectms thmbmﬂgtwell tol-
increase the risk and hasten the devel opnment of
tLﬁf@Lﬁ% wi th enhanced growth and invasiveness.

a8 O TSP LB e

therapeutl c strategy. The resistance 20 of tunour
cells to TG-R has been shown to negate nany of the
cyTlos o&i'rtpoueﬁtseaccsrdimg tatheainventior prafpsabdynexhibit an advanta-

oG5S, ROl 4aN S WIFA P Saaly dsahaaRtatad i Shouberased
Caé’ss%’/@kfbrté}%gtsﬁlé "aggg%é é%ﬂ@?&ﬁbétgﬁ?re‘?r?r]ﬂ‘é%'c}teertz?{ye -based

t unou lor ogressi on an contr es to tissue anmage

| eagtiayg, the darhposnds addwrdihevel thprimventioh mefeT%lyRexhlblt and
signal transduction inhibitors is |ikely to benef
t Heause=n irkikiting effgeh yrhielk @dumwaocanme@lw Ipno values in a

ST e ererefa el i i o Fbar AR RO pfirGrably in
30thetrirRsmolaf ateced by TGF-P by inhibiting TGF-(3 in

a patient in need thereof by admnistration of said
corrpound(s) to said patient. TG-R would al so be

o Piscged Berdh, \ResE St pahined's dlf iguptfor various
Ookbas, an oY MRG0 BSEordhe 0 Hhciinid

and Al zeheimer' s (Maslia Wss- Coray, T.:
useful in the prophylaxis and/or treatment of dlseases that are dependent

on the said signalling pathways by interaction with one or more of the said
signalling pathways.

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-

erably as inhibitors, of the TGFp 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-

ated and/or propagated by an increased TGFp activity.
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Functional Role of TGF-p in Al zheiner's D sease
M crovascul ar injury: W 2007/079820 PCTI EP2006/ 011277
-13 Lessons from Trangenic M ce: Neurochem stry

we) TenTesd onal 2001, 39, 393- 400) di seases. 5 |pChar2006/011277

been found that the conpoundﬁ according to the

i nvention and salts thereof ﬁdVe very val uabl e

phar macol ogi cal properties while being well tol-
erated. In particular, they exhibit TG-(3 receptor |

ki nase-inhibiting properties. 10 The conpounds
according to the invention preferably exhibit an
adnhenpresegkioventivrothegeioad relates/iot gompburads ascardingl tp the
denonstrated in enzynme-based assays, for_ exanple .
ady@nionasyasdicaments @ndior. medicament é‘ﬁE‘{ﬁr@QfB@@'@BtS in the

' di . . .
oyEptRent R PERNIRS SEMERAY difbdes ot eI et com-
Whotifids icaskiihd Yo tHecinvBRigifdthé Prdharatioe ®f arprarmaceutical
suitabl e range, preferably in the m cronolar range and

mierethertegaimenit andfor praphylaxis efithe saigrdjscases agwell as to a

di scussed herei t he signal.l i ng pat hways are -

- arabaor B Gemend ©F fre sdddsebsliiNSo tie gaministra-
c .

RO A i PLC L OpLAnGS Bb RS (PhgThientkIPly s pellent i
deepedddrsiich@an admirsstratiosi.gnal | i ng pat hways by

interaction with one or nore of the said signalling
pat hways. 25 The present invention therefore rel ates

t : ' t ' ' I
o TR SRUSRECAPbORn o dhf, matfFRiarbEbdtied (B BASBe 2
Sipginsdte speo@spphitivalslydasnanyaddbetseintiudihg mios erats and
therefore preferably relates to conpounds according .
t bamsdersy jabnitso HOEsESp £OWSt 80gs, ciats, Aic Linigal menels agg of in-

ThERY e BBl By o Pl AP o PR A of

ohuaish QikegBe e com pounds according to the invention
in the treatnent and/or prophylaxis of 35 diseases,
preferably the di seases described herein, that are

C e lcpiif b BAYCar AR HRR R WA th 8555 ds ac-
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
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
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 cell burden, and may be continued until

essentially no more undesired cells are detected in the body.
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WO 2007/ 079820 PCT/ EP2006/ 011277 -14 The present
invention therefore relates to conpounds according to
the invention as nedi canents and/ or nedi canent active

wo p@radiseat s in the 5 treatnment and/or prophypPaXiEp2ak/011277

the said diseases and to the {4se of com pounds

according to the invention f"or the preparation of a
pharmaceutical for the treatnent and/or prophyl axis
of the said diseases as well as to a nethod for the

tlH@Hﬁflc%ftl %?asﬁbﬁalq}m%ﬁoﬁ@onpo ngﬁd 'f&edet ction of

I'Stra- one or nore S accor |ng

t hﬁtermtﬁmsl b‘émbena/a@lams &ignal trandQuctiatpathways various smen-
adm ni stration. The host or ‘oatl ent can belong to an
S

miiahave depeloped suitablegnaaplscoramogel systams, pf@é ieesample cell

DR it (PR RGmpl ks of IR 1867 00, 218383 and

AthsgeélsBidRinsganie afimials {6f &sdmpler Waeastiae Trilogene, 2001,
I nvestigations, providing a nodel for treatnent of

h a7 08hsER), Foottrndetemsingiontsif |cert9|m$tagepzm thecsigaal trans-

tot L e
¢ Rhictibl crsEanE aferbink. 6 SFRARARS B bR iised it otder't8 modu-
Ty RieCRk! dér% (fdr ExaHiple Stepheh< sl A1, IBio&REHIcAEY ., Yobb, 851, 95-
conpound according to the invention at various
cdmlﬁenThammpmuhds a:cpm‘nngp@b tife invertiovhcah also be used as re-

suffl% nt to a‘( ﬂhe ctlvealentstomduce cell
Biortgstingkisage e@reaa%hslgu@%m%d%@m@mws in ani-
abouis agﬂﬁ' oGl cdifle %@dé{@ n H& é’ih‘iéa‘? p [2SEbAMEMBAR in this
carried out using cul |va d cel € Froma by opsy
sapplieatiohe vi abI e cells remaining after the

treatnment are then counted. The dose varies dependi ng
on the specific conpound used, the specific 30

| 0GR Fermlenf o i Fima eChithyiei Gonfic) BTG ARRdL b gm0

unne pefssh sidlidd Poiel At i Ganént (i€ sYRBAR! fof HfS HterMimdtRn of
the viability of the patient is maintained. The

t teakinase adtivijy nsingl sqbstr@mﬂ ifouexarople; mst@neo(fmu elanapee

BOesSsR ) B e fiba, o, & Pder 3R S¥har e Batic myelin
WéieWQﬁeW@sbhbe&ﬁﬁi@ |§/téfdtbfré”@or”@iaernﬁ@:d@§r‘nb%§ -G6hidlez, R.

are det'ected in the
and Glenney, Jr., J.R. 1992 J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are avail-
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 yYATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signal, or
none at all, is detectable. Furthermore, homogeneous time-resolved fluo-
rescence resonance energy transfer (HTR-FRET) and fluorescence polari-
sation (FP) technologies are suitable as assay methods (Sills et al., J. of
Biomolecular Screening, 2002, 191-214).

Other non-radioactive ELISA assay methods use specific phospho-anti-
bodies (phospho-ABs). The phospho-AB binds only the phosphorylated
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WD 2007/ 079820 PCT/ EP2006/ 011277 -15 For
identification of a signal transduction pathway and
for detection of interactions between various signal

WORKHEIMPI on pat hways, various scien- tists h&¢d/EP2006/011277

devel oped suitable nodel s or_4{wdel systens, for
exanple cell 5 culture nodels (for exanple Khwaja et
al ., EMBO, 1997, 16, 2783-93) and nodels of
transgenic animals (for exanple Wite et al.,

O gtiate. N8 bindid§ caf MAdeteéid byofiermhemiimiseento asirgna

of certain stages In the signal trans- ductio

n
c SBRONNE, peraxidasetaoniaaias anfidhecarariibodyi(Ross @t gh, 2002,

orger du-, l.at he signal  (far S
ettt 2 BlfERea ahy SRR Fad 0RRET
conpounds according to the invention can al so be used
as re- agents for testing kinase-dependent signa

t rRRKARAR®N pat hways in ani- mals and/or cell culture
nodel s or in the clinical diseases nentioned in this
application. 15 Measurenent of the kinase activity is

?néﬁﬁ]@%gﬁys "Dl Ok Sl bpAin o t”?g"}"ﬁo"e’r " eiid egqgn,

nerirc test systens r € determmnation

of "Bt "B 9¥a B2t Carevddscribed g DREIRH09BES as heediexment active
hi stone (for exanple 20 Alessi et al., FEBS Lett.
190gredierys havineae angigesgsand/er inflammatsiry effget. i n

pr i erdeselh bed i & whk L EREY HF €l hOrexany £
S TR g e R LR e

Bi kdve S&eriedéribeddbPE. B¥admsi efar il Bar.i demnsd. f1978, 1180 113-
of kinase inhibitors, various assay systens are avail -
251 Hhlas. medicagentiactive ingregdients having ansanalgswic @ndlor anti-
aI..ﬂ J. qf. Bionolecular Screening, 2002, 7, 11-19)
arl "f‘rlnﬁrﬁﬁfya?%t'%say, t he radi oacti ve phos-

IOf@fﬁér@ﬁéﬁleﬂﬁ&?eﬁ&@&i%'kﬁpi%s%?B%Sﬁ/naf?orﬁ%tzr:g{@6%.t h
yATP I's neasured. In the presence of an inhibitory
c dnpaesydhowa et at. éa Shermiatly oé teterecgelgn@bmpounds, viohd0, 811-

F16E8 (2004) degorive other S 6 oo it S RRP T ke

{ Rz g Toleombatily FIRFARS P2 2l et hods (S 115 et

alV., Athbrogi etBil.ano. ¢isiércy8ir €Rem @1, 208¢,135211894) described
sulfur-containing 4,5-dihydro-s-triazolo[3,4-d]-1,5-benzothiazepine deriva-
tives.
V. Ambrogi et al. in Il Farmaco 48, 665-676 (1993) describe 1,4-benzo-
thiazines and 1,5-benzothiazepines having an action on the central nerv-
ous system.
Other triazole derivatives are disclosed as TGF-beta inhibitors in
WO 03/042211 A1.
Still other triazole derivatives are known as TGF-beta inhibitors
WO 2004/026307 A1.
Bicyclic pyrrole derivatives are described as TGF-beta inhibitors in
WO 02/094833.
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35 Ot her non-radioactive ELI SA assay net hods use

speci fi c phospho-anti -

bodi es (phospho-ABs). The

phospho- AB bi nds only the phosphoryl ated WO

wWQRL7/H0WR2820 PCLl' / EP2006/ 011277
bi ndi ng can be detected by ¢

-16 subst r at ePCTHiPg006/011277
1|l um nescence using a

second peroxi dase-conj ugat ed anti -sheep anti body (Ross

et al

., 2002,
publ i shed, manuscript BJ20020786).

SRy T

2 409 308 as medi cament active
anal nd/ or
Bbenw gtion fejates-tg cpmpayingls s}
have been described by E. Szarvasi
Med. 1978, 13, 113- 119,

I ngr ec
i nfl ar
triaze
673. |
Conpot
5, 6-di
for cq
Het er (
sul fur
4, 5-di
deri v
665- 6
1, 5- bg¢
nerv-
di scl ¢
30 Sti

esi c

Bi ochem J.) just about to be

5 PRI OR ART
HEWNVENTION B5" "B8" "139" "61011 "612"
"B17", "819" "820" are described in DE

10 ingredients havi ng

ef f ect ounds
%ted"fm the g% p n 622"
et al. in Eur. J.
as nedi canent active

infla tor

i Govipsutich
mat Qry ad
0l 0-1,'5- b

i ng an anal gesi Startirev namei - 15
ction. O her

bnzodi azepines are known from DE 2 318

L. Kagych
unds, Vol

hydr o- 4H
pnbat i ng
peyclic C
- cont ai ni
hydr o- s- 1
h- tives.

76 (1993)

pnzot hi azg¢

ous system

nsed as T
Il other

pva et al. in Chemistry dHHet erocyclic
40, 811- 815 (2004) describe other
1,2,4-triazol 0-aj -1, S5Shenzdy 20 di azepi ne
unours. V. Anbrogi ;

hen1 31, 1349-13
ng
riazol o[ 3, 4-d|
V. Anbrogi et al.
describe 1, 4-benzo- 2Bt
2pi nes having an action on the central

(& $)ed-Hydroxy-dtreettigi 1-(Grmettgtpyadia-2- yI) -5,6-

P S b e

TGF- be

2t arppmIi DI

tors WD 20047026307 Al. i; Cl

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

tetraazabenzo[e]azulen-8-ol

“A3|l

AN

Cl N
N SN

!
HN\“—*SF“N

(R,S)-8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzolelazulene
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Bicyclic pyrrole derivatives are described as TG~ beta

i nhi bi

tors in

WD 02/ 094833. 35 WO 2007/ 079820

PCT/ EP2006/ 011277 -17- SUWMMARY OF THE | NVENTI ON The
wo zooentdsem rel ates to conpounds sel ected from POEEFRG611277
5 Conpound Structure / nane 1(Ig%o_. "Al" H 10 N N N N~N
- met hyl

(R, S)-8-Hydroxy-4-nethyl -1-(

pyridin-2-yl)-5,

6- 15 dihydro-4H2,3,6,1 Ob-tetraazabenzo[ e] azul ene
"A2" \ G HO 20 N N HNN

(R S) fI-t&zht orophenyl)-4-methyl -5, 6-dLlydro- 4H 2,3, 6
,1 Obt tetraazabenzo[e] azul en-8-0l 2 Cl ""N N
N 30| HNN Ci
(R S) 18- Chl or 0l 4- net hyl - 1- (6- et hytpyr PeFN 2-y1) - 5, 6- d
i hydro 4H2, 3,/6,1 Ob-tetraazal [ e] azul ene
N \N
; _
HN N
(+)-(S)-8-Chloro-4-methyl-1-(6-methylpyridin-2-yi)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
I|A5ll ‘ \
0 N
NT N
HN \/%:N
(R,S)-8-Methoxy-4-methyi-1-(6-methylpyridin-2-yl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzolelazulene
IIA6" O\
/O
NT N
HN \’Q:N
(R,S)-8-Methoxy-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
I|A7" l \
HO N
HN\,__):N

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

benzo[elazulen-8-ol
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35 WO 2007/079820 PCT/ EP2006/ 011277 -18- "A4" Cl | i

N N~

- 1-(6-

net hyl

wd b RE a4 H 2,
/OIN NIN 15 HNN (R S)- 81-dVEthoxy-4-rrethyI-I
-(6-nmethyl pyridin-2-yl)-5,6 )

di hydro-4H 2, 3, 6, 10b-t et raazabenzo[ e] azul ene "AT O
200 NN HN N 25

N5HN/ -{/-N (+)-(S)-8-Chloro-4-nethyl

pyridin-2-yl)-5,6
3,6, 10b-tetraazabenzo[ e] azul ene p&®/EPASU6/011277

(R S) B=Methoxy-—1=(3-nethoxyphenyl )C 4=rret hyt=5,6=dihyd
ro- 4k 2,73, 6, 10b-tetraaz abenzo[e] az “AT 30 HO N
N N HNN 35 1-(6- Mt hyl

pyridijn-2-yl)-5, 6-di hydro- 4H- etgaaza-
benzo[|e] azul en-8- ol

¢

(R,8)-1-(5-Chloro-2-fluorophenyl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

I|A9ll CI
N N
HN —N
AN
(R,S)-1-(5-Chloro-2-fluorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,1 Ob-tetraazabenzo[e]azuIen-8—o|
IIA1 OH
X
N
(R,S)-8-Chloro-1-(3-ethoxyphenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[elazulene
HA1 1 "

N—N

(R,S)-8-Chloro-4-methyl-1-(3-trifluoromethylphenyl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
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WD 2007/ 079820 PCT/ EP2006/ 011277 -19 "A8" C1 OF N
IN 5 HN N
(R, S)-1-(5-Chl oro-2-fl uorophenyl) - 8- nmet hoxy- 4- net hyl
wo 080792dydr o- 4H- 2, 3, 6, 10b-t et r aazabenzo[ e] az BCEHL2006011277

"AQ" C

11 HO

F NNN-Ig Hdg- 15 (R

S)-1-(5-Chl oro-2-fl uorophenyl)™-4-net hyl -5, 6-di hydr o- 4H
- 2,3,6,1 b-tetraazabenzo[ e] azul en-8-0l "Al 01" 20 C
N NN HM_ N 25

(R S) {8- ro{T-(3-ethoxYPhenYl) - 4- met®Y1l- 5, 6-di hydro
-4H 2, 3,6, 10b{t etraazabenzo[ e] azul ene/ "AIl" C H N
/' F 30 FN- F NN(R S) - 8- Chitpr o/ 3~ ket hy! - |
-(3-trifluoromethyl phenyl)-5, '
di hydro-4H 2, 3|6, 10b-t et raazabenzol[ ¢ ul enér
N
-,
NN
(R,S)-1-(3-Bromophenyl)-8-chloro-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
"A13" N Cl
’ AN
=
| AN
S
1-(2-Chloropyridin-4-yl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[e]azulene
llA14ll CI
AN
:§7
(R,S)-8-Chloro-1-(2,5-dichlorophenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzolelazulene
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WO 2007/ 079820 PCT/ EP2006/ 011277 -20 "A12" CI N\ /
5~ N,N (R
S) - 1- (3- Bronophenyl ) - 8- chl or o- 4- net hyl - 5, 6- di hydr o- 4H
W@ 2607@798260- t et raazabenzo[ e] azul ene  "A13" N ClPCTHEP2006%011277

Br N

NN HNN 151

-(2-Cn

| oropyridin-4-yl)-5, 6-di hydr'02-14H- 2, 3,6,1 b-tetraaza-

benzo[ e] azul ene

"Al4" C 20 C 11 A -N~NHN_N 25

(R ' S)-8-Chloro-1-(2,

5-di ct

41-1-2

2007/

i

79820 PC]

[/ EP2006/ 0112&7 -21-

) =4-met hyl=5,6-dir tydro-
t et raazabenzo[ e] azul ene

| W

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

IIA1 6" Cl
(R,S)-8-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyl-5.6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
I|A1 7"

AN
Cl —~N
\©\N \/N
\77/N —N
0

(R,S)-1-[8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-4,5-
dihydro-2,3,6,10b-tetraazabenzo[e]azulen-6-yllethanone
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"AL5" Cl I N 5 NN HNN
(-)-(R)-B-Chloro-4-nethyl -1-(6-nethyl pyridin-2-yl)-5,6
10 di hydro-4H 2, 3,6, 10b-tetraazabenzo[ e] azul ene
woO 29b6/07d98ke C! F NN 15 HN N (R S)-B- Chl or o- 1pCpAPR006/011277

| oro- 2-f 1 uor ophenyl ) - 4- net hyl;,5, 6- dihydro-4H 2,
3,6, 10b-tetraazabenzo[e]azul'érfe 20 "AIT" N O NN 25
NN O

(R S)-1-[8-Chl oro-4-nethyl -1-(6-net hyl pyridi n-2-yl) -4,

5' n "
di hydro- 26‘108 6, 10b-t et raazabenzo[ e] azul e
30 35|WD 2007/ 079820 PCT/ EP2006/ 011277

iN N{xN 5 HN|N HO
;\N SN
/

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

tetraazabenzo[e]azulen-8-ol

-6yl ] et hanone
"Al18" HO

"A1 9" OH
HO ?/
\©\ AN

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

"A20" CI

0
N \/N
HN\’g:N

(R,8)-1-(3-Chiorophenyl)-8-methoxy-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
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W(()Eb|13)0768263 Hydr oxyphenyl ) - 4- net hyl

(R S)-4-Methyl-1-pyridin-2-yl-5, 6-di hydro-4H 2,
-pyri Gb tetraazabenzo[e]azu |l en-8-0l 10 "A19" OH HO

?N"~N HNN 15

-5, 6- di hydr ectHP2@6/011277

3,6,1 Cb-tetraazabenzol e] azulﬁw:S-ol "A20" CI 20 N ~N

HN N 25
(R 'S)-1-(3-Chl orophenyl) - 8- net hoxy- 4- net hyl -

5, 6-di hydr

o- 4H2, 3,6,1 b- tetraazabenzo[e] azul ene 30 35 WO

201) 7/ 079&5@. PCTIHEP2006/ 01127723221 r| T2 NN
HN N (R,

S) - 8- Met hoxy- 4- et hyl - 1- pyri di n- 2-yl - d| dr o- 4H-
2,3,6,|]1 Ob-tetnaazabenzol e] aZ)J'l

NN HN | N

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

2,3,6,1 0b-tetraazabenzo[e]azulene

llA22|l
(R,S)-8-Chloro-1-(3-chlorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
IlA23ll m
by
NT N
HN \’€:N
(R,S)-8-Chloro-4-methyl-1-pyridin-2-yl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
I|A24ll

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

tetraazabenzo[e]azulene
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15 (R

S) - 8- Chl or o- 1- (3-chl or ophenyl ) - 4- net hyl - 5, 6- di hydr o- 4H

- 2, 3,6,1 b-tetraazabenzo[ el azul ene "A23"
WO ROORIA7ISRINN 25

20 A N
PCT/EP2006/011277

(R S)-8-Cnhl oro-4-nethyl -1- pyragi n-2-yl -5, 6-di hydr o- 4H-
2, 3,6,1 (b-tetraazabenzo[e]azulene "A24" 30 C N N
N HN N 35
6- Chl oro- 1- (6-net hyl pyri din-2-yl)-5,6-di hydro-4H 2, 3, 6

, 10b-
1-Pyri

benzo]

6, 10b-

t etazmzabenzo[ e] azu | ene WO 2007/ Q 20
PCT/ EP2006/ 011277 -24 "225" \ HOiN IN1 5 HNN

di n-2-yl 15, 6-di hydro- 4Hyg, 3, 6, 10b\t giN aaza
e]azulen18-0l 10 o N N 15
8- Met hoxy- 1- (64 et hyl pyri di n-2-yl 6- dj \ydr 0-4H 2, 3,
N N

HN N

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

benzo[elazulen-8-ol

"A26"

X

! N
\©\N \/N
HN\,):N

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

tetraazabenzo[e]azulene

I|A27Il

OH

Cl
HN\,):N

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

HA28"

OH
HO
\Q\N \/N
HNjN

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

benzo[e]azulen-8-ol
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tetraazabenzo[ e] azulene "A27" OH 20 cl ;N HNN

3-(8-Chl oro-5, 6-di hydro-4H 2, 3,6,1 (b-tetraaza-

benzo[ e] azul en- 1-yl ) phenol 25 "A28" OH HO NN N 30
wad07r9sie ( 3- Hydr oxyphenyl ) - 5, 6- di hydr o- 4H 2, 3PGT/EP2006/011277

b-tetraaza benzo[ e] azul en- 82<g)l 35 WO 2007/ 079820

PCTI EP2006/ 011277 -25 "P29"

P N ~N 5 HNN

8- Chl oro- I - ( 3- net hoxyphenyl ) -5, 6- d| hydr o- 4H 2, 3, 6, 10b-
tetraazabenzo[e]azu lene "A30" 10 C N NN HN N 15

8- Chl
6-di h

BT O ALY T |

ydr o-4H 2

din- 2= yT

-5, (0]
3,6, 10b-tetraaza- benazul\ene
Cl
N \/N
o

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

tetraazabenzo[e]azulene

IIA3OII

8-Chloro-1-pyridin-2-yi-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulene

IIA31 ”

o8

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

tetraazabenzo[elazulene

||A32"

~
~N

N \/N
HNjN

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

benzo[elazulene
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" A31"

20 0 NN

HN\N\ _~N

8- Met hoxy- 1- ( 3- net hoxyphenyl ) -5, 6-di hydro-4H 2, 3, 6, 10b
- 25 tetraazabenzo[e]lazu lene "A32" 0O\ iN 30 NN
warbig7/08eshet hoxy-1 - pyridin-2-yl-5, 6-di hydr o- 4HPCT/EP2006/011277
3,6, 10b-tetraaza benzol e] azulﬁle 35 WD 2007/ 079820
Br

PCT/ EP2006/ 011277 -26 "A33'"

N/ N~N5HNN

9- Brono- 1- pyri di n- 3-yl -5, 6-di hydro-4H 2, 3, 6,
7, 10b- pent aaza- benzo[e] azul ene " A34" N Br 10 NNN

HNN

58 Brom
3,6, 7,

10b-"pent §

=1-pyridim-4-yt-5, bOI dro- 4H—A
A3

naza- benzo[ e] azul epge
i)\N \N

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

benzo[e]azulene

IIA34I|

N
Br ‘\

=
AN

|
N/N\N

]
HN\—’)—N

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

benzo[e]azulene

IIA35"

q N=
\%\}7&

N
N'\N/>_® A

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

pentaazabenzo[elazulene

|IA36I!

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

benzo[e]azulene
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N Br

PCT/ EP2006/ 011277 -27- "A37"

20 N NI, N O
9- Br ono- 1- (4- net hoxyphenyl ) - 5, 6-di hydro-4H 2, 3,6,
7, 10b- pentaazabenzo[e]azul ene 25 "A36" \ Br N/ N
woObooPoddy 30 9-Brono-1 - phenyl -5, 6-di hydr o- 4HPZT/EP2006/011277
3,6, 7,10b- pent aaza- benzo[ e] az | ene 35 WD 2007/ 079820

"N 5 N\ N

(R 'S)-1-(4- Met hoxyphenyl ) -4-nmet hyl -4, 5-di hydr o-6-thi a-
2, 3,10b-triazabenzo[e]azulene "A38" 10, O9N NN S N

15
(R'S)-
aza-

b

4- NePhyl -|1- phenyl - 4, 5- di hyd thia-2,3, 10b-tri
enzo[ e] adul ene "A39" S
N
|
! / o)
N\N: < > \
(R,8)-1-(4-Methoxyphenyl)-4-methyl-4,5-dihydro-6-thia-
2,3,10b-triazabenzo[e]azulene
HA38"
@EN
(R,S)-4-Methyl-1-phenyi-4,5-dihydro-6-thia-2,3,10b-triaza-
benzo[e]azulene
IIA39"
T
N N
[ =
1-(2-Methoxyphenyl)-4,5-dihydro-6-thia-2, 3, 10b-triaza-
benzo[e]azulene
IIA40"

(S@

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

benzo[e]azulene
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20NN N 1 -(2-Methoxyphenyl)-4,5-dihydro-6-thia-2,
3,10b-triaza 25 benzo[e]azul ene "A40" (S 30 \\N> GO
1 -(4- Met hoxyphenyl) -4,

wO-2007r9820- 6- t hi a- 2, 3, 10b-tri aza- benzo[ e] azul eta/ERRB06/011277
WD 20117/ 079820 PCT/ EP2006/ O_%?? -28 "A41" ftOH NN
5 NNM™H (R
S) - 1- (4- Hydr oxyphenyl ) - 4- net hyl - 5, 6- di hydr o- 4H
2,3,6,1 Cb-tetraazabenzo[ e] azul en-9-0l "A42" H 10 N\

N O NNARS)
- (4- met hoxyphenyl ) - 4- net hyl - 5, ﬁ di
4H 2, 3, 6, 10b-t gt raazabenzo[ e] azul &

N-N

-9-Methoxy-1
5
(R%" i OH N 20

)\’//N
| )—QOH
N~y

(R,S)-1-(4-Hydroxyphenyl)-4-methyi-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-9-ol

llA42ll

N /
N\N

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

|IA43H

@r‘“
H

N

\ /

N—N

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

benzo[e]azulen-9-ol

"A44Il

peie
o

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

tetraazabenzo[e]azulene




(R'S)-4- Met hyl - 1- phenyl -5, 6-di hydro-4H 2, 3, 6, 10b-tetra
aza- benzo[e]azulen-9-ol "A44" 25 C i N ~N HN N 30
(R
WEB0080Wsk®r 0- 4- net hyl - 1- o-t ol yl - 5, 6-di hydr o- 4HPE2T/EPE06D11277
b- tetraazabenzo[ e]azul ene _% WO 2007/ 079820
PCT/ EP2006/ 011277 -29- "A45"°CI NN 5 HNC N
(R, S)-8-Chloro-4-nethyl -1
-mtolyl-5,6-di hydro-4H2,3,6, 1 b tetra

10

15

20

25

30

35

azabeuo@g&zul ene “A46T 10 IT vV CI TN AN N 15
(R S)+8- or ot 1- (2-chl or ophenyl) - 4- |t h} -5, 6-di hydro
-4H }2, 3,6,1 Cb-tetraazabenzeje]azule AT 20 N1 r

gz
NN (R S)-4, 9-Di net hyl -1
- phen}/l -5, 6-di hydro-4H 2, 3, 6, 10
N” N

/
HN N

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

tetraazabenzo[e]azulene

l'A46|l

cl ol
N \/N
HN\’Q:N

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

I

IIA47"

N

/
N—N

(R,S)-4,9-Dimethyl-1-phenyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[elazulene

||A48”

(R,S)-4-Methyl-1-phenyl-9-trifluoromethyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene




25 tetraazabenzo[e]lazulene A48" H- F (NI FF N 30

(R, ' S)-4-Methyl -1-phenyl -9-trifluoronethyl -5, 6-di hydr o-

4H 2,3,6,1 Ob-tetraazabenzo[ e] azul ene 35 WO
W(m@%@gﬁszo PCTYEP2006/ 011277 -30 "A49" F F PcNEPD06/611277

N (R S)-4-Methyl - _3

-phenyl 9tr|fluoromethyl lehydro- 2,3,6,1

b-t et raazabenzo[ e] azul ene- 6 car bal dehyde 10 "A50" Br

-~ N ONNN HNN 15(R

S) - 1- (5= ngu.uupy||U| =3y )=8-mettgxy-4-Tret hyl=5,6-
di hydr o- , 3] 6,1 Cb-tetraazabanzo]re] ene "A51" Br
200 [ci | NNHNCN {

/O

s
A

I

(R,S)-4-Methyl-1-phenyl-9-trifluoromethyl-4,5-dihydro-
2,3,6,10b-tetraazabenzo[elazulene-6-carbaldehyde

I|A50u Br | X N
J _
\E;\N \/N

HN\’{:N

(R,S)-1-(5-Bromopyridin-3-yl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

IIA51 " r
~o | XN
Cl =
NS N
HN \’QZN
(R,S)-1-(5-Bromopyridin-3-yl)-8-chloro-9-methoxy-4-methyl-
5,6-dihydro-4H-2,3,6,10b-tetraazabenzof[ejazulene
||A52|| O__
H
N—

|N>—O—

/ /O F

N~y \N \ (
FF

(R,S)-8-Methoxy-4-methyl-1-[6-(2,2, 2-trifluoroethoxy)pyridin-
3-yl]-5,6-dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene




10

15

20

25

30

35

25 (R,

S)-1-(5-Bronopyridin
- 5, 6-di hydro-4H 2, 3, 6,

|
|
@&3/07&0"'30 N- ~N N\
(R S) - 8- Met hoxy- 4- et hyl - 1-

-3-yl)-8-chl oro-9- net hoxy- 4- net hyl
6 b-t et raazabenzo[ e] azul ene

IF NN-~ FF PCT/EP2006/011277
[6-(2,2,2-trifluoroethoxy)p

yridin 35 3-yl]-5, 6-di hydro- -4+ 2, 3,6, 1
b-t et raazabenzo[ e] azul ene WD 20071079820
PC77EP2006/ 011277 -31 "A53" CI H NOOF 5 NN-N

FF

(RS

15 HNC N

(R S){B-Chl oro-

pyrldln 2-yl)

18- ARdr 0] 9- et hoxy- 4- nmet hyl - |
o- et iHoxy) pyridin-3-yl]-5, 6-dj hy
3,6,10b-tetraaza 10 benzo[ €]

Ct6-(2,2,2-trif|uor
c4H 2,
\ene Q§54 C N NN

9- net hoxy- 4- et hyl - 1- 6 methyl

5, 6- di hydr o- 4H-23610btetraa/be ]aZu_%

" AS5"

(R,S)-8-Chloro-9-methoxy-4-methyl-1-[6-(2,2,2-trifluoro-
ethoxy)pyridin-3-yl]-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[elazulene

IIA54II

f;@

(R,S)-8-Chloro-9-methoxy-4-methyl-1-(6-methylpyridin-2-yl)-
5,6-dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

"A55H

S

N
L
N\N> <>

1-Phenyl-4,5-dihydro-6-thia-2,3,10b-triazabenzo[e]azulene

IIA56"

Cl
H Cl

N
S\/”
N/

N—N F

(R,S)-9-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

trifluoroacetate




10

15

20

25

30

35

20

S N NON 25

1- Phenyl - 4, 5-di hydro-6-thi a-2, 3, 10b-tri azabenzo[ e] azul

ene

"A56" ~CI NC 30N\VI/ NNF (R

W()S%qq%gggh‘?ro 1- (5-chl oro- 2-fl uorophenyl) - 4- net p@Jr,Eﬁ@wmnw

ro-4H 2, 3,6, 10b-tetraazabenzo[ e] azul ene

tri fI uor oacet at e WO 2007/ 079820- PCT/ EP2006/ 011277 -32
"A57" C / HOS5NN1 NN (R S)-8-Ch

| oro- 1- (4- et hoxypyridi n-2-yl)-4-nmethyl-5, 6
di hydro-4H-2. 3.6, 10b-tetraaz abeﬂzofreé azuenre——A58"—¢
10 H [INWYWN"/| / s NN !
AN
H 0]
-
N o |
\ N
N—N

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

"A58“

R\

S A
N
g W/[g
N—N

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

"A59" Br
N
ﬁ\( NY@
\ N
N—N

(R,S)-9-Bromo-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

IIA60||

Q
HA

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

\/l
-n




10

15

20

25

30

35

15

(R, S)-B-Chloro-4-nethyl-1-(2-nmethyl thiazol-5-yl)-5,6-d

i hydro- 4H 2, 3, 6, 10b-tetraazabenzo[ e] azul ene " A59"
w0078 1 / \N NN (R, S)-9-Bronp- 4- et hyl - RCT/EP2006/011277

-(6-methylpyridi n-2-yl)-5, Gud ihydro- 4H2,

3, 6, 10b-tetraazabenzo[ e] azul ene 25 "A60" CI F HN N\

30 f N

(R S)-8-Chloro-1-(3-fluorophenyl)-4-nethyl -5, 6-di hydro

S4H P

N /LF

(R S)+8-
, 6 10| di hydr o- {

"AG2" | cl

e 10

Chloro

2007/ 079820 PCJ/ EP2006/ 0112X7 -33- "A61" C OF 5 HN
14-met hyl - 1- (. | ug B\ hoxyphenyl ) -5
iH 2, 3,6, 10b aazap o[ e ul ene

1

[N\

D-Tetr aazabggol e azul ene 35 WO

cl N b,\ N- N

1
HN N F

\ F

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

"A62ll

Cl

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

"A63||

Cl

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

"A64"

I
/
HN \
=
\ e
N
(R,S)-9-Chloro-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azuiene

C
{ s
\
N
N

trifluoroacetate




10

15

20

25

30

35

(R’S)'

8- Chl or o-

(5-chl or ot hi ophen-2-yl)-4-net hyl -5, 6-

1-
61

di hydro-4H2, 3,6, 1 -tetraazabenzo[ e] azul ene "A63"
cl 20/ HNN~ HN NN IV 25

wd RBoh79820°h or 0- 4- net hyl - 1- (5- met hyl - 2H- pyr azopeBryiios/11277
, 6- dihydro-4H2,3,6,1 Ob-tetyraazabenzo[ e] azul ene
"A64" Cl 30 HN N, N TR
(R, S)-9-Chl oro- 1- (3- net hoxyphenyl ) - 4- et hyl - 5, 6- di hydr
o- 35 4H2,3,6,1 tetraazabenzo[e]azulene
trifl gon tate WO2007/ 07982 PCT/ EP2006/ 01127734
"AB65" | -0 / 5 HN NN N
(R, S)t 8- Met hoxy- 4- net hyl - 1- pyri 3-y|- - di hydr o- 4H
10 2,3,6,10b-t3traazabenzo[e]al’ " \0 N NN
15 lv|~/ NN N

HN

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

2,3,6,10b-tetraazabenzo[elazulene

IIA66||

N—N
(R,S)-[4-(8-Methoxy-4-methyl-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[elazulen-1-yl)phenylldimethylamine

llA67N

/

Re

(S)-4-Methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-8-ol

HA68"

B

Q

<
v

(R)-4-Methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-8-ol




L~

10

15

20

25

30

35

(R, S)-[ 4- (8- Met hoxy- 4- met hyl - 5, 6- di hydro-4H2, 3,6, 1 Cb

t etraazabenzo[ e] azul en- 1-yl ) phenyl ] di et hyl am ne

"AGT"

w2l

HO HN N \

N N HNN 35
(R) - 4- Met hyl - 1- (6- net hyl pyri di n-2-yl) -5, 6-di hydro-4H

2,3,6,10b-tetraazabenzo[ e] azul en- 8- ol
77

_8A@S hoky- 4- et hyl -1 - (5-

PCT/ E
(R S
6- di
" A70"
S)-1-
di hyd
a

2006/ 011

hyl - 1- (6- net hyl pyridin-2-yl)-5,6-dih
-tetraazabenzo[ e] az%l5en- 8- ol

20
N 25 V-N

gg’fﬁgﬁ?@m 1277

" A68"

WD 2007/ 079820

35 "ARO0" N_N__N_N E \ \_ N H
A LA\ LI LI I A4 A}

U O YT U

nydr o- 4H 2,
o= (v
3- Chl or o;
0-4H 2, 3

N ii ) N
4- et hyl phenyl ) - 8- met ho /y-/N met hyl - 5, 6-
6,1 Ob-tetraazabenzs] elMzy

| pyridin-3-yl)-5,
3, 6,1 b-tetr azatbenzo[e] azul ene 10
15 N-N cl X N

ene "A71"

~o

N

H

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

IIA7OII

O/
Q
ey
N/ al

N—N
(R,S)-1-(3-Chloro-4-methylphenyl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

llA71 1"

H
N

Cl

/
\ S
N—N

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

||A72"

o~
Cl
\©\N \/N
HN \’%:N

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




10

15

20

25

30

35

20NN 1/ S NNZ25 (R S)-8-Chloro-4-nethyl -
- (5-net hyl t hi ophen-2-yl)-5,6- dihydro-4H2,3,6, 1

b-t et raazabenzo[ e]azulene "A72" C ~ ~ 30 N/ N
woig7/0¢9826) - 8- Chl oro- 1 PCT/EP2006/011277

- (3- et hoxyphenyl ) - 4- met hyl - di hydro-4H 2,3,6, 1

(b-t et raazabenzo[ e] azul ene WO 2007/ 079820

PCT/ EP2006/ 011277 -36 "A73" OF 5HNNN N (R

S) - 1- (3- Fl uor ophenyl) - 8- net hoxy 4- et hyl - 5, 6-di hydr o-

4H 2,
15 "N
- pyri(
b-t et

CATR Nl

-tetraazabenzo[ ejazulene 10 "A74™ 0 H
(R S)- 8- Met hoxy- 4- net hyl -

li n-4-yl-5%, 6-di hydro-4H R,3,6, 1
raazabenz

o[ e] azul ene "A7 20

{05

(R,8)-1-(3-Fluorophenyl)-8-methoxy-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

\

"A74ll

N
N /
\W/@
N—N

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

IIA75I|

/

= N

(R,S)-2-(8-Methoxy-4-methyl-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azulen-1-yl)phenylamine

IIA76"

s

o~

N/
N

(R,S)-9-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

bistrifluoroacetate




10

15

20

25

30

35

NIN HNN 25
(R 'S)-2- (8- Met hoxy-4-net hyl -5, 6-di hydro-4H2, 3,6,1
- tetr aazabenzo[ e] azul en- 1-yl ) phenyl am ne "A76" C

w&?oobkhdﬁzé ~

/" \N NN PCT/EP2006/011277

S)-9-Chl oro-4-net hyl - 1-(6- n7‘ethylpyridin2yl) 5, 6-d
a

|hydro- 35 4H2,3,6, 1 -t etk lazabenzo[ e] azul ene
bi strifluoroacetate WO 2007/ 079820 PCT' / EP2006/ 011277
-37- ¢l HNN 5, NN
8- Chl pfror 4-7,,0- ethoxyphenyl )-Cr‘f =5, 6-dirhydro—4H
2,3,6,10bB-t'etr aazabenzo[ e] az HO 10 HN N O
\N N L15 0
5- Met hyl -1 - (6- met hyl pyri di n- hydro-4H 2, 3, 6
, 10b- [t et raazabenzo[ e] azul en-4 / O 20 -N HN
N HN
8-Chloro-1-(3-ethoxyphenyl)-4-methyl-5,6-dihydro-4 -
2,3,6,10b-tetraazabenzo(elazulene
IIA78"
g\ \> 7\
HN —N
N
)\/4 \
X N
N
5-Methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azulen-8-ol
IIA79II
Q a
N
/N
8-Methoxy-1-(6-methoxypyridin-2-yl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
HA80II
N
|
/N\N
H
AQeeS
N
H
2,2-Dimethyl-N-[4-methyi-1-(6-methylpyridin-2-yl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulen-9-yl]propion-
amide




10

15

20

25

30

35

N N

8- Met hoxy- 1- (6- met hoxypyri di n-2-yl)-4-net hyl -5, 6-di hyd
ro- 25 4H 2, 3, 6, 10b-t etraazabenzo[ e] azul ene "A80" N

wo dholdorade O N aN N H PCT/EP2006/011277
2, 2-Di net hyl - N-[ 4- net hyi - | -(_%Srr_ethyl pyridin-2-yl)-56
35 di hydro-4H 2,
3,6, 10b-t et raazabenzo[ e] azul en-9-yl ] propi on- am de WO
2007/ 079820 PCT/ EP2006/ 011277 -38- "381 bN N, N ON

15 0Ny ddw

9- Met |
6 di hy
[1] A82II

nanesul f of
dro-4H- 2,
/ 0 HN

wyl - 4- et hyl - 1- (6-
3,6, 10b-tetraaz
NN N 15 /~~ 1IN

t hyl pyridin-2-yl)-5,
Xo[ e] azul ene 10

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

IIA82"

/
0
i\ \> 7\
HN N
AL
X N
N

8-Methoxy-5-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-

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

"A83ll

1-(5-Bromopyridin-3-yl)-8-chloro-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-9-ol

"A84||

OH

8-Chloro-4-methyl-1-[6-(2,2,2-trifluoroethoxy)pyridin-3-yl]-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulen-9-ol




10

15

20

25

30

35

8- Met hoxy- 5- net

hyl - 1- (6- et hyl pyri di n- 2-yl) -5, 6- di hydr

0-4H 2, 3,6, 10b-tetraazabenzo[ e] azul ene "A83" N 20

NNN Br N H/

1 ON C H25

5 (57 pyri di n-3-yl)-8-chl oro-4-nethyl -5, 65,di "
W‘%i@’ﬁsgm t etraazabenzo[ e] azul en-9-o0l " Aggfrh%?ﬁo%fglnz 7

, 6, 10Db-

30 CN,.C/'ro FF ~ N\ ~O F-B9N-N 8- Chl or o- 4- net hyl -

1-16-(2,2,2-tri
di hydr o-4H 2, 3,
2007/ 079820 PC]

fl uor oet hoxy) pyridin-3-yl]-5, 6- 35
6, 10b-t et raazabenzo[ e] azul en-9-ol WO
[ EP2006/ 011277 —39-—"385" OH—CHN—N

N 5 HN 8% df
- (6-met hyl pyri (
Ob-t et r aazaben:

nl oro-4-nethyl -1 H
li n-2-yl)-5, 6-di hydiro-4
fo[ e] azul en- 9- 61\ 10 A8

8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-9-ol

llA86lI

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

benzo[e]azulene

IIA87"

OH
HN J\;
N—N

1-(3-Fluorophenyl)-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-8-ol

"A88Il

N
X

HO =
\©\N \/N
HN\_’KS_-N

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

benzo[e]azulen-8-ol




10

15

20

25

30

35

HN~ N 15 1-(2- Met hoxypyri di n-4-yl)-5, 6-di hydro-4H 2,
3,6,1 (b-tetraaza- benzo[e]azulene "387" OH 20 HN N\

F MN
wd2dodrofdsper ophenyl ) - 4- et hyl - 5 6- di hydr o- 4H 2, BcBeeiws/ 011277
25 tetraazabenzo[ e] azul en- 8- "A88" N HO N YN 30

151 HN N 4- Met hyl - 1- pyr|d|n49 VI -5, 6-di hydr 0- 4H- 2,
3,6,10b-tetraaza- 35 benzo[e] azul en-8-0l WO
2007/ 079820 PCTI EP2006/ 011277 -40- "A89" HO NH 2 N

NN H
i noph¢
tetra

E

—_Nl4 (O
N—TW SAnZ -

nyl)="4-m
zabenzol {

AT

et hyl - 5, 6- di hydr o- 4H 2, 10b-
2] azul en- 8- ol 10 " A90" i HN

25

1-(2-Aminophenyl)-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-8-ol

"Agoll

s

1-(5-Bromopyridin-3-yl)-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-8-ol

llA91 "

4-Methyl-1-[6-(2,2,2-trifluoroethoxy)pyridin-3-yl]-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulen-8-ol

IIA92"

H Cl
N
ﬁ%“
\
N—N F

9-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyl-5,6-dihydro-

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




10

15

20

25

30

35

~N N 15 NN
1- (5-Bronmopyridin-3-yl)-4-nethyl -5, 6-di hydro-4H 2, 3, 6,
1 b tetraazabenzo[e]azu len-8-0 1 "A91" OH 20 HF

wddoorofes2N \ \ / N F NN 25 PCT/EP2006/011277

4-Methyl -1-[6-(2,2,2-trifl uorgethoxy)pyri din-3-yl]-5,6
-di hydro- 4H 2, 3,6, | -t ef A azabenzo[ e] azul en- 6- ol
"A92" CI NCI N\ 30/ NNF

9- Chl or o- 1- (5-chl or o- 2-f |l uor ophenyl ) - 4- et hyl - 5, 6- di hy

dro 4H2.36G, 1pb-tetraazabenzofejaz Llene 35T WO
2007/ 079 PCI/ EP2006/ 011277 -41- "/A93" CIl N O\N
N- N
8- Chl pro- 1- (4-
0- 4H

t hyb- 5, 6- di hydr

8-Chloro-1-(4-methoxypyridin-2-yl)-4-methyl-5,6-dihydro-4H-

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

IIA94II C|

8-Chloro-4-methyl-1-(2-methylthiazol-5-yl)-5,6-dinydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene

IIA95H
H/Q/
N
\
N—N

9-Bromo-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[elazulene

Br
N

x N

"A96" cl
F
H N
N

8-Chloro-1-(3-fluorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
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2, 3,6, 10b-tetraazabenzo[e]azul ene 10 "A94" CI N S- N

, N 15

N- N

8- Chl or 0- 4- et hyl - 1- (2- net hyl t hi azol -5-yl) -5, 6-di hydro
W(j%m-?gsﬁ) 6, 10b-t et raazabenzo[ e] azul ene " A95" pBf/EpPZfdedl 1277

N/

N NN

9 Br ono- 4- net hyl - 1- ( 6- methyl'ﬁ@ndln 2-yl)-5, 6-di hydr o-
4H 25 2,3, A , 10b-tetraazabenzo[ e] azul ene "A96" O F
HN NN 30 N 8Ch|oro|

-(3-f
b-te
PCT/ E
8- Chl
ydr o-

Uq;“nheﬁyl)-'—r |||:L||y| —¢ch hydi‘o AH—2,3,6,1
ra benzo[ e] azul ene Coi WO 2007/ 079820
P2006/ 011277 -42 "A97" \ '
Dr o0- 4-met hyl -1- (3-trifl ora
HN
\W/k\
N
8-Chloro-4-methyl-1-(3-trifluoromethoxyphenyl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzolelazulene
"A98ll CI
N
7
T
AV
8-Chloro-1-(5-chlorothiophen-2-yl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[elazulene
IIAgg" CI
—N
HN \;“\>_
N N
>—< |
N\
N’N
8-Chloro-4-methyl-1-(5-methyl-2H-pyrazol-3-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
"A100" CI
HN
N o
S—{ | |
N/N
9-Chloro-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[e]azulene
L




4H 2, 3, 6, 10b-t et raazabenzo[ e] azul ene 10 "A98" CI H -

~N/ Z1 Ngd INSN 15

8- Chl or o- 1- (5- chl or ot hi ophen-2-yl)-4-nmet hyl -5, 6-di hydr
WQ(EN%HWQ\%ZOBN& 10b-t etraazabenzo[ e] azul ene " A99 p&EPfd6/011277

8- Chl or o- 4- net hyl - 1- ( 5- net hyl432H pyr azol - 3-yl ) -5, 6-di h

ydro- 25 4H 2, 3, 6, 10b-t etraazabenzo[ e] azul ene " A100"

Cl HV\ / 30 NIN

9- Chl aro-1-(3- pet hoxyphenyl)-4- pet hyl - 5, 6-di hydro-4H
2,3, 6| 10108t r hazabenzo[ e] azul'e
PCT/ EP2006/ 011277 43 "Al01" -0
8- Met hoxy- 4- et hyl - 1- pyri di n- 3-
3,6, 10b- tetraaza benzo[e]azu |

HN

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

tetraazabenzo[e]azulene

IIA1 02" \
O

ZT

| N>——< :>~ /
p N
N~ \

[4-(8-Methoxy-4-methyl-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[elazulen-1-yl)phenylldimethylamine

and pharmaceutically usable derivatives, solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

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

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
the invention which have been modified by means of, for example, alkyl or
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N\

O H N\ / N15 NN\ /
| -5, 6-di hydro-4H 2,

[ 4- (8- Met hoxy- 4- net hy
3,6, 10b-tetraaza-

wadszeel@zul en- 1-yl ) phenyl ] di met hyl am ne 20 apdT/EP2006/011277

pharmaceutical ly usabl e derivgtives, solvates, salts,
tautoners and stereoi soners thereof, including

m xtures thereof in all ratios. The invention also
relates to the optically active forns (stereoi soners),

! BRy1 groupeath LRI bligh Whict 8% (oAl RIceREAIiA the
a gyk u §u$“ es a{ﬁ%l'gb ?p{vat es ese ound

Thegasism ofovmtthe effective comnwudd$ccerdlﬁg Gmthd mlvarntimn
adducti ons of inert solvent nol ecules onto

;:J ﬂn@@@rﬁig? inglade biogegrasiabig p@b'rfﬂerréiqnv@y%p} the semppyRds
o BEPIETS IR EN Ty hflan & AP o BRI B 1A

de|r1|5vgt1L6/;e§qg gh)taken to nean, for exam ple, the salts
of the conpounds according to the invention and al so
so- cal l ed prodrug conpounds. The term prodrug
ivatives. is akentorrenco oynds _accpr di .
S e S areSSian, SleRe APRIDE UsRiEn i smatnhy’ nidkdiSgpent or
HEHVHiIOB8uSEd In a tissue, system,
E%Z(?Wl%?ﬁ%%éldg’%y'?‘Qgroups sugalsz or y
olanjapkot haeananbioldgicl cameediaal relsponse which isrsaught or
or anismto formthe ef fect hve compounds according to
sirggefariexamplenkia resegyc ﬁepw@lwaaegr adabl e

p% YRtdhe 'illné( @gbr‘ségﬁo@;gﬁaﬁggﬁﬁm&p%ctlﬁﬁ %m@frﬂgciéﬁot'égean

I nvention, r exa

Piammm vlmﬁh 6dmparddl b a. correspovpirgssubject'whd dasinod
amount " denotes the armount of a nmedi cament or of a
pmaewedmhlsmom hae the,fllowing cONFRCERUSes in a

1
%I?)gg\{ecf@%@ﬁérg %@Wge@%n&%nagﬁlﬁm%%ﬁ 3f S&lisQise, 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

amounts which are effective for increasing normal physiological function.

The invention also relates to the use of mixtures of the compounds
according to the invention, for example mixtures of two diastereomers, for
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 sterecisomeric compounds.

The compounds according to the invention and also the starting materials
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.



10

15

20

25

30

35

desired, for exanple, by a researcher or physician. In
addition, the expression "therapeutically effective
anount"” denotes an anount which, conpared with a

w fjore3ggendi ng subj ect who has not 15 recei vedpthiep2006/011277

amount, has the foll ow ng consequence: inproved
treatnent, healing, preventio or elimnation of a

di sease, syn- drome, condition, conplaint, disorder or
side-effects or also the reduction in the advance of
a di sease, conplaint or disorder. 20 The expression
"therapeutically effective anbunt" al so enconpasses

t fhe eordpPBLIAISACEdrdiitethbaatémiT €dn prefeeddy be obedined by
physi ol ogi cal function. The invention also relates to

t ieacking ietrahiydrabenzolfi][ . Aldiazepitrrddbiongcdssivaitings wotht gasbo-
inv%nt i.@h for exanple m xtures of two di astereoners,
f(w i ?(somple inthe ratio 1:1, 1:2, 1:3, 1:4, 1.5,
1: 10, 1:100 or 1:1000. These are particularly
preferably m xtures of stereoisoneric conpounds. The
c dineoreadtion ds gederally tcarridtcoutnineart inent soleerd! so t he

[ ials 30 for their preparatjaon are,

- dtHRarSing B dha cendiipnrueREH I adRaRHoD Sme s befwesh a few

descr i i 4t ' Y= 0
STIRGIGEERG o Bs, e PR tor e iR RethBeh dbout -15° and
origan; netmeallydbetwieen I¢tdrati $307, parianady pfeferabhi befween 60°
Geor g- Thi eme- Verl ag, Stuttgart), to be precise under

r @6t 1AW B35 condi tions which are known and suitable

for the said reactions. Use can also be nade here of
vari ants known per se which are not nmentioned here in

grRpfable FRIrBsdIveM® at80f6r @8R Ryt 6E4B8RS Odueh/ds hetane,

The conpounds according to the invention can
pipetrotaiyhetber, benzene doener@aniena) chéarinmted hydrocarbons,

hydr pbenz, 4] di i,ne-2-thi deri i Wit
5B S Rh brdetilese T L wehictoethans. semandelptaripeshioro-
Oybrph Br AitHIORMetRahd Salkon e PEREH 59 rﬁé%péﬂ&l, e SN iQ&érgpa-
used, the reaction fine is between a few 'mnutes an
14otlay-propdrml r m-batanah ot tarbeutanolesthers)stick@s dibthwt etheb,

and 10 150, nor mal | et ween 30 and 130, particul arl
prdgggp@@y eﬂ@rmi@gﬁhgéro?uran (THF) or dioxane; glypcol eltheurs, such as

ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (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.

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

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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and 120C. Suitable inert solvents are, for exanple,
hydr ocar bons, such as hexane, 15 petrol eum et her,
benzene, toluene or xylene; chlorinated hydrocarbons,

woSefodg2d ri chl oroet hyl ene, 1, 2-di chl or oet hanepcERpPIOE011277

tetrachl oride, chloro- form qr, dichloronethane;

al cohol s, such as nethanol, - @hanol, i sopropa- nol,

n- propanol, n-butanol or tert-butanol; ethers, such as
di et hyl ether, 20 diisopropyl ether, tetrahydrofuran

IR et Hhstass e il inaBeiG i R BBy Rsicgly agpept
gbﬁ%t Slts, wWHiBE Eah %%%glvgg:fr&ﬁt\@Fiﬁﬁs otgaic @hdaRSigdMfe 8Eids

ut anone; am des, suc acet am de,

diamdthaseadnt procdduras tdiowet imytheartrdhatenaceMtigally acceptable
nitriles, such as acetonitrjle; ﬁuLfoxides,

asatfoms of iheosomeoynsisegcoreinaden gsn\eﬁrﬁmnfa@?g? t eérsh_ost
ORI i HERGFIRAL 31 6 ok coiigho e

Nirve@tioN 2ntaing 3t &irboxyd Yebumorkt bits 8Gitablé 8hRs cah be formed
m xtures of the said solvents. Particul ar preference

i bydeseting thelcarnpawad withzos@tahlabase to giveHbexaseaspgading
of ethers.is t tnent with boron tribrom.de under .

o PaStAa AN SR D DS e L eaPIear kel TR YEpXides,
f . . i i c
| MeRHing PoLAigr Y fHiBe AR AIRRNGYiB8 drfd It pydroide,
Oalkatine @&ty mietal dydtdxdes, ssiehtasi barem ingdradidmand calcium
enc asses WO 2007/ 079820 PCT/ EP2006/ 011277 . -46 the
u5¥8$'€%£@|b@ﬁfﬂaml g theeWH'\edCfOt??&lPW ethoxide and
pEB&WBﬁﬁd&&'&é-Varﬁ:"\?&%‘u's hRicHades: sibh 68 pg@él}i Sﬁe, di-

derived om vdri ous” organrPc and 1 norganic and

bagremaimineoged N-setihyigivtarinet Taeaitmiriiar sersaftthe oy
acceptable 5 salt fornms of the conmpounds according to

t ReUNds ascortinGtathednveticinaes: ikevdse inlegre. da ths case of

C%g}/t&w ci:oomn&l)un st Qggdc’rdinlgftottng ir?x?e'm%lrj\? gc%(?é:é’cfigci)ﬁ] gafté) cénlwq Be
formed by treating these compounds with pharmaceutically acceptable
organic and inorganic acids, for example hydrogen halides, such as hydro-
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-
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,
alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate), bi-
sulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
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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i nvention contains a carboxyl group, one of its
suitable salts can be formed by reacting the conpound
MAth a suitable base to give the correspondlng

se-addi tion salt. Such bases are, for exanple

W%?Q?QPP fbtal hydroxides, 10 includi ng potassi hfr/EP2006/011277

hydr oxi de, sodi um hydr oxi de-aFd- | ithi um hydroxi de;

al kaline earth nmetal hydroxides, such as barium

hydr oxi de and cal ci um hydroxide; alkali netal

al koxi des, for exanpl e potassium ethoxide and sodium
prbuipmxdej dydaoiddider Rehysiroxyginanesisfoeate, sodideaisethionate, iso-

FiRRpl TRstals. sartoBiogpts naA et dsalvinaicha i Rrdste,
t 'Pﬁet’aPHSE;Bh&’e ﬁ{(ﬁhér‘\ ﬁgté 'Pﬁéﬂﬂﬂﬁ)@nzbgté PSorfs/arédenphos-

certa COﬁpOUﬂ S accor 'to the 1 nvention,

acplﬂtacﬁinapbmmewIfonatebalcoftlnam?dutbatet orealtatej@léétespalmo-
conpounds wi t h phar maceuti cal I%/ acceptable 20 o e‘g_ianl C
@i RRAtGAES, cpeé'éWfﬁie phgnyacaipies Snplrmdeiepinategshosphate,

Msé@%”%‘%dﬁaﬁ%?%ﬁhﬁbf’ o HE RAEEs 3 esficton.

correspondi ng salts thereof, such as sulfate, nitrate

or phosphate and the |like, and al kyl- and
mlf'rhmbheynngm ftbadiase, sallsclf the centpaniagdsiacsaeding to the invention
rg)éenes onate and bhenzenesul f onat e,

S S BT RIS, CRCHRCR P air o HiniPP, lithium,
Suc@ﬁe% G frenES{I1E AAERERER, bBIdSSRIr: sodBediczine

nat e, Clt asco

asdlts hieutlthiseis nofdirtended to Beprekmtraamsﬂm:tmi IOf the above men-
accep tabl e acid-addition salts of the com pounds
aéleaedﬁadjSt Bre(f%r@nicﬁv%awreaﬁo.aﬁ@meaym,h@efajkalbme.t@ -salts so-

o i ARaRELA Al AR LM @A S mag-

bln%@llfnhtSalté)bﬂmed@mb@k!ir}’dﬁé@orémqnbcth@tlmentlon which are
camphor sul fonate, caprylate, chloride,

cldesved &iono @harmacwtawy a@p@pt@b&mow apmd«»ac dases include

bt BT HoRO AR 3R e pTRAF GRS ERMSS, also
Q%éﬁélﬁbfﬁaﬁur@ilz %bﬂHﬁingﬂ)%'tlfUted %lﬁé& UgyRAi8laPhingd Wt basic

hept anoat e conate, glutamate, glycerophosphate,
hemm em«:lmngﬁreesmla,eiurwtamﬂ@argmlpteabetamae dwbmma:hdnro—

urat 8(@)(3%/[\ Slﬂ’-&ﬁéﬁgylgm{/&@eqvﬂ\%ﬁ%o t?nne) dicyclo-
2h'é%9|'éﬂﬁ¥8,t GRIEHIAAM Siethfidhfice, 2 ﬁ?ettt'i‘ylﬁﬁﬁﬁc?ethéﬁ&, 2-

dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine,

N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, iso-
propylamine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, mor-
pholine, piperazine, piperidine, polyamine resins, procaine, purines, theo-
bromine, triethanolamine, triethylamine, trimethylamine, tripropylamine and
tris(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

Compounds of the present invention which contain basic nitrogen-con-
taining groups can be quaternised using agents such as (C-C4)alkyl hal-
ides, for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide
and iodide; di(C4-Cy)alkyl sulfates, for example dimethyl, diethyl and diamyl
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Wt

butyrate, lactate, |actobionate, nalate, naleate,

mal onat e, mandel ate, netaphosphate, nethanesul fonate,

nmet hyl benzoat e, nonohydrogenphos 5 phate,

2- napht hal enesul fonate, nicotinate, nitrate, oxa
éBEm”balnD- ate, pectinate, persulfate, PCTEP 306011277

phenyl acet ate, 3-phenyl propi-gygat e, phosphat e,

phosphonat e, phthal ate, but this does not represent a

restriction. Furthernore, the base salts of the

conmpounds according to the invention 10 incl ude

alsuifate; l(mo@m)atkwhiahdml orierangslp piecy!, |d|ode(:yll lauryl, myristyl

iron(ll1), magnesi um nanganese

RSt EhlonidgnbEB et BAATARY A e Cadliyihaliggs, for

t n

t Relaile Behek T ORRE ahd phBRERY BortidsC Boi Wt anflpi-solu-
aIpie BbPounds a%lclﬁﬂ:hhgl; fei invahtion &an be stepatetNdsing such
pot assi um and the kaline earth netal salts cal ci um
amﬂlltﬁag nesium Salts of the conpounds according to
the invention which are derived from pharmaceutically
acceptabl e organic non-toxic bases include salts of
p"FH@éUoveiﬁfé?ﬂBﬁéd BBt %a Wﬁéh afd/prdfbired fiklude
am nes, also 20 including naturally occurring
smaimetatéutrélduowao&ste bgsylate, @itrate sfunzardtdyaguconatephemisucci-

iﬂ%ﬂﬁgéurﬁg%@m%ﬁr@@% ﬁy&rghgrgl};rgl !sré(tehlorkx)gtteamandelate
Nn% Iﬂhﬁﬁé'zﬁ(l e{%ll@é} n%lP ?élg{&%dlﬂ OhokPhate,

am neé, hano

ZSﬁba&’eté'|s%ﬂfaté)®dlf@§@Iicylé&e wrms@wuamamet toagRite and trometh-
et hanol am ne, et hyl enedi am ne, N-ethyl norpholine, 25
NaERing| bubibis isinat intgnded e m@pregeutaggwlﬁ’@on hi sti di ne,
hydrabani ne, iso- propylam ne, |idocaine, Iysine,

megl umi ne, N-nethyl-D-glucam ne, nor- pholine,

PITRRY é‘(ﬁﬂ%dltﬁb@@éhéjbﬂ'@as@@bﬁ@é‘uﬁ@s [RELAFING BS ﬂféal'nﬂéntlon are
purines, theo- brom ne, tiethanol am ne, tTethylam ne,

t rpramrleﬁl anbrieging rth@frepw:ma foemantd @ntact with a sufficient

e T COM
CoipRatRhnet. TI@% frt@é%%\%@tcdnnl’f@ Pédéﬂbré‘{)é'% gﬁ@@ﬂ?ggﬁ@%lt form

nitrogen-con- I Nl nNng groups can

usntogcondacttsitts acﬁasesar(d?ise@ﬂhglthg ifreatbasd ithes cofegntional man-
exanple mat hyl , ethyl, isop rol¥ and tert-butyl
cebr | e fregrasedformalifergniaies @n(r@smzt)feqwme corresponding

2%%9?@@@@ }'Eé)fr Sgﬁ?@g%g%%rﬁ%am BhyiN pr8p&rids 20 en ¥fsolu-

bility in polar solvents; for the purposes of the invention, however, the salts

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,
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, chloroprocaine, choline,

diethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

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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-48 sulfate; (C, o0-C 8)al kyl halides, for exanple
decyl, dodecyl, lauryl, nyristyl and stearyl
chl oride, brom de and iodide; and aryl (C, -C4)al kyl

W%ﬂo%_@?‘ézofor exanpl e benzyl chloride and phepetfyhoosiniizrr
e.

rom Both water- and oil-solu 5 ble conpounds
according to the invention c&® be prepared using such
salts. The above-nenti oned pharmaceutical salts which
are preferred include acetate, trifluoroacetate,

10

besyl ate, .citrate, fumarate | uconat.e M sugci -

ot she sedheu pasacrauiubic FTTAUEh st Sat in a coven-
' %‘SEQLR\%%%L ﬂ?é‘ﬁ‘ﬁé ekt cdn Hé%gﬁ?wé\%ted“ b¥ %ﬁhgin galdht form
phosphonat e, pivalate, sodium phosphate; stedrate,

sintb aomtactwitfroanlacidyaird esoladtard thetfese tbidana edreientional man-
tosylate _and tronmeth-_am ne, but this is not intended

t §ef-chefrepracid farsts qiffer vha cegainyesperiramdneicorrespending

0 n -

orahduf BIFRBH AR ras % Penbh AT he BB it gs ol
Whility i polal seivents; fanberdurpbsédief thesinvettiat; inbweveysthegalts
the formation of the salt 1n a conven 20 tional
meenwiserperrespendipstheseapeetiveciies acisg foamstheieofhigi ng

the salt form into contact wth a base and isol ating
the free base in a conventional man- ner. The free

birsg chRipTeing! ddcerdihg 16 i€ vahfioh @8Rfeils MdPEthA one group
corresponding salt“fornms thereof wth respect to

cavhich 1s gapatile af fomipg phassacautidalipacseptableosalis of this type,
pol ar sol.vents; for the purpgses of the. invention,

h went'tbﬂ@ﬁsaoaﬁﬂ%omees %@%@%Se@?-rwaﬁ@@pl@ﬁ@"fﬂms
pﬁar m%géf Fgéﬁm&g’?gggé}ggﬁgcgg%gtéyﬁ Eégﬁ’n@al !133 0 t’ﬁc‘a

c phipsphale, dsudiuh rpdt eihydechivrigiel banthas & Metrinethdedtib repre-
netals or amnes, 30 such as alkali netals and

aBRAl afestagtiom netal s or organic anines. Pre ferred

netals are sodi um potassium nmagnesi um and cal ci um
Preferred organic am nes are

Nvith eedreraan|teahsthrsteab Ve, Mecarcbé QEER HRstEthBxpedsdiome,
di et hanol am ne, et hyl enedi am ne,

N“plamyacentighlic aceeptablezsait’ i teapresenBeormection is taken to

base- addi ti.on.sal t.s ?f achi di ¢ conpounds accordin
t k which ¢

[E€an,an Actiye, ingrgdien c'>mpnsg§) a compoundp accorgintg% 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
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

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 usable
derivatives, solvates and stereoisomers thereof, including mixtures thereof

in all ratios, and optionally excipients and/or adjuvants.
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prepared by bringing the free acid forminto contact
with a sufficient WO 2007/ 079820 PCT/ EP2006/ 011277
-49 am)unt of the desired base, causing the fornmation

W(P{('O’f/E‘ﬁ) in a conven- tional manner. The f @F/E?fd()&%lllﬂ
can be

regenerated by bringing the salt form i1nto
contact with an acid and i soP&t-i ng the free acid in a
conventional man 5 ner. The free acid forns differ in
a certain respect fromthe corresponding salt forms

i G AR e i
RQ%\ﬂ’ﬁcf?Eo |seréV ‘dbﬁaﬂ |Hé’éf‘%ﬁ?d nt'of& ﬁ@é@é djept per

eI‘WI Se cor espon e respec Ive ree

t hlesagé unitOSuth a mnmuodmclserfmr regample H&5img émtligypref-
contains nore than one group which is capabl

f §Faklvd PEdP 0] eamcylaéh/d%fe&ebw SEate Ho moef a com-

T?gﬁng@t‘%ﬁﬁ'ﬂ% Q‘iea{ﬁtvgb@c?%&cp%ﬁal"ﬂﬁgﬁ tiﬁ%’o thﬁ’lgﬁjﬁ%attéd the

binigthbd df adnfih_eatien nddhé wiger Weﬁ%ht@rﬁ%ﬁddiﬂdlﬁof the gdtient,
ocC

phosphat e, di sodi um and tri hydr loride, but this is
n6f phatreacdextiaab forapiationseean be ragsministaredrin th form etdesnge

h d
e RS 26 rRE A redelarilied St of Solive Uyredient per

t B%sﬁgéﬁlﬁﬁt Rﬁéf@ﬂ@ﬂtdo%ﬁ e%rﬁﬁbﬁﬂub@iong%‘?é‘ tﬁ’&f\%icﬁecompnse

i ngr edi ent conpr ses a conpound according to the
i awtailyidosel or pdredbse naindvatedbbovs, erad terresponding fraction

Tl e B o
CEPHI i 48 DB by W i

ustesiprarhacguticAhartphar maceuti cal |y acceptabl e salt
form of the active ingredient can also provide this
activeingredient for the first tinme with a desired

o AR e (SRl B e Yo Ve e i ABH o ia aFY
paasiies aditasle rsthad, fdH exabibladyi otal (umuemgeﬁuccm bhsublin-
respect t0|tstherapeut|c effi'cacy in the bod The

i guaht I‘Emtalf Uasaietqmaé (inelugingsbuccatesiiblingeat er transdermal),

i p{%ﬁ éﬂg}pﬂﬁ\g&}ﬁ% ur?edpqaegﬁﬂ{aghﬂgcular, iMFavenous
or mtradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the

active ingredient with the excipient(s) or adjuvant(s).

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 aqueous or non-aqueous
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
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for

example, ethanol, glycerol, water and the like. Powders are prepared by
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35 derivatives, solvates and stereoi soners thereof,
i ncluding mxtures thereof in all ratios, and
optional ly excipients and/or adjuvants. WO 2007/ 079820

P EP2006/ 011277 -50 Phar nmaceuti cal f ornul '
WO R0 1277

i stered in the form of dosage wunits
conprise a predeterni ned ampbifnt- of active ingredient
per dosage unit. Such a unit can conprise, for
exanple, 0.5 ng to 1 g, pref 5 erably 1 ng to 700 ng,
particularly preferably 5 ng to 100 ng, of a _com
peomaniagting thengompound to asilitablsnfinel sizeranchgidng itivath a

R e T
?Eﬁ‘ér‘%ﬁ-ﬁtﬂr{ &diblef ArBBhfdrafd SueAra forreiEmplRt 8taféh bAnidMitol.

orm of dosage wunits” which conprise a predeterm ned
aAdiawouof preseivative ndispelisant apd dyeinay Sikgpisarie present.
Preferred dosage unit fornul ati ons are those which
conprise a daily dose or part-dose, as indicated

apayeyledard JﬁBHﬁ@Eﬁﬁ%r‘rﬁnﬁbbWﬁermﬁfﬁ?%s es@flbed above

actrve 1 ngr I en pnarmaceuti Cca

f anddilimg shispedodelatines sheiethesewitle. @lidais estdUusbricards, such
process which is generally _known in 15 the.
pAsy feaexampiey highly disnasersilieln a@d tale Mmagnasivnsteanaty cal-

T e T
spblvder miuesiBElore & fillhg dpasation. /0 BiskRbgfantof ediubliser,

buccal , sublingual or transdernal), vaginal or
pauemasr for examplleicigay-agascealainepoarbonate anssdiumagarbonate,

[ e A
kﬁﬂéﬁﬂdﬂ%rftt{i&ﬁggﬁajlg%g%ée%aﬂagém by, for exanple,

combi ni ng active ingredient with the excipient(s)
or adjuvant(s). 25 Pharmaceutical fornul ati ons adapted

for gqral adm njstration can be dm nj stered as _
sﬁbaagwenuﬂﬂ@y,reéeenea%§saf%ﬁta%?ﬁ)b@,de&% ubricantyand dis-
t AR Glaits a8 WSS ARk vGse b%oih%@%g%teﬁrinto the mixture.
suspensi ons 1 n aqueous or non-agueou i qui ds;
e8uithblef wiadersoincludestarehdgelatine ohatural-suglaes, duich s for

erej%lrsnip(l)er]SgIL(J)cgoseV\o/art t?c—:ttéilgc_:tgisle, é\jvggtieﬂeresnrl#lla%ieofpc?m maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride 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 example, preparing a powder mixture,
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 optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
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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Thus, for exanple, in the case of oral adm nistration
in the formof a tablet 35 or capsule, the
active-ingredi ent conponent can be conbined with an

wPsRb o708 ?ﬁ)n toxi c and pharmaceutical ly accept ap&x,a,Elkaﬁ)%”zw

exci pi'e such as, for exanple, ethanol, glycer
wat er and the |ike. Powders-&2e pr epar ed by WO
2007/ 079820 PCT/ EP2006/01 1 2 7 7 -51 conm nuting the
conpound to a suitable fine size and mixing it with a

cetlc |ent e a siml.ar
nﬁa??ﬁ”ab rﬁu%tﬁc b PRSBpinmenons. saolh & BidAkiaRhasehate.
SHGHR @1&
pr eser vat | ve [ sperfg%?ﬁ&g(ﬁgteg/% namrfgo'k‘é’\;\tnh?esb@émgmh as,
pfesexdample, Sanpy sterchipasts, md:adfadmbxmlagepasolugoas pbudilose
m xt ure as descrl bed above _and filling shape

g&r Rolyraesmaterials ABARIREHN d thepughsa sieyel %ﬁ%@lﬁﬁ@aﬂve to
|

Syfgnulrﬁrﬁa%rﬁ etgfe LP‘?:W{B? a{ﬁrg J}bg:'gg%’bﬁb S%I't? g é(éﬁfe‘ﬁng‘?‘héichme

pEivieg uhps ef abiamiform steiped mftmfmaarecwq@keﬁ Lmdt@efdrmcgrtahmes

povvder m xture before the filling operation.
dildergragrias ca be dﬂbnqalte% by addifigarofsieanieacigdy arﬁt%rate salt,

e e i PRl R RO b RS b g it

OfTHehﬁbﬂﬁé’tbG&mxiLﬁe@ Hertbiciccting ghaPablds e a@ﬁfpounds

taken. In addition, if desired or necessary, suitab
biasderding taithe inyentoman diso be copined withsa ﬁxeemowsng mert
dyes. c W se be or at.ed to t
z@xswqrﬁkﬁr@ Bihaessed el loraive eole il tiord cais yt the
| &

R eSO A PO HROR, A HiSaR & orahe rBRchvE aver
r eohsisting ot stwllat seabngigyee, a myaacloﬁsugara@a;mdymhr onaterial
sodi um  al il nat car boxynet hyl cgl ul ose I ene

© B SloRs TRl Gt T acere s, Dy b Backg s (heee
| Roafnge e 188 e LU BRADhRRL S arRadh e
acetate, sodium chloride and the |ike. The

di sint egrants i ncl ude, wi thout being restricted
t K¥RLIQIdS schras, fet eyamele, sphdien, syjaps ansrelixist ean be pre-

g?%%ﬁgn\ ﬁ'\lér@o%doftc]})esa LK fhits s%a& gl\?ér? g%ﬁtlt{/%omﬂr@egda pre-

exanpl e, pre arlng a
specified amount of the compound. Syrups can be prepared by dissolving

a

the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
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

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,

by coating or embedding of particulate material in polymers, wax and the
like.
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30 granulating or dry-pressing the mxture, adding a
| ubricant and a disinteg- rant and pressing the entire
m xture to give tablets. A powder mxture is prepared

W%Ww’oggsg@”the conmpound conmm nuted in a sui tablpggz@%b%/rouzw

uent or a base, as described above,
optionally with a binder, sud835 as, for exanple,
car boxynet hyl cel | ul ose, an al ginate, gelatine or
pol yvi nyl - pyrrolidone, a dissolution retardant, such
as, for exanple, paraffin, an absorption accelerator,
such as, for exanple, a quaternary salt, and/or an WD

£ e dmBBdn G b I ha et AR SRAT St SY B vsic-

Th?%i@ﬁ"‘%ﬁfncﬂb?ﬂél%@i%@e@%&é@ﬂé‘ér@b%@ Y avefitisRged in the form
W a

] i nder, such as, for exanple, syrup, starch _
padtiposemedielivencsysigmsosucvast fop examile eimall vaikarseliar vesi-

DI FargR i pe e o s el g B e TAEYeRiF s, kphsamies pan
o RPN b L DRETBEILEA s by M blTRR bt
grsdearyksnine Oreprpsphatidygclealingse | ubri cated by addition

of stearic acid, a stearate salt, talc or mneral oil
in order to prevent sticking to the tablet casting

oy CamPRutdE sLkIR AR TSR, & e o, SERRHe< nd

i physidisyicalnfuntiondlalerivativesthertotcan akedbd eiviensd using
inert excipient and then pressed directly to give

t aBprRecionalariiodias as/individual aardersdp avhiclathe gompound mole-

¥ S PP QG BBRR AR e he RBIE B SHi5E! piy-
| qyers 5 ta‘i@%@ﬂ rﬁédi@@hdémDI?aﬁ?érgr'sabh gggg]@rsgh?ﬁénb@m%ss

of wax nmay be present. es can be dt ese

c eaiyvirydpyrrolisiamey, pyrarbeopyrset, palyyideoxypropylmetieacryamido-
SRR Pl fop B b SOy Bon
Pay&ee | éhﬂs'ﬂﬁjtwg)g‘ Sﬁﬂmg?zﬂ%%ldéﬁ%.tﬁééb@géﬁn@s giétiﬁ@rthermore

quantity conpri - specified anmbunt o

c repcaupded Ry augtssscafibibdepraeipbieepolpsnedls sdhidhy aregsuitdide for
coa%ound i n an aqueous solutigon with a suitable
fl

RMING GRntrelied Telease oba meshienert fersrinalerralyiasts acid,
al ki j ' . f.0
P Sbsfor Eabilto¥ SRANN BRSO B0 Bolyrfiie SR, poly-
Salcebals | selysihydroxypyrans, polycyanoacrylates and crosslinked or
amphipathic block copolymers of hydrogels.

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
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-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.
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and enul sifiers, such as, for exanple, ethoxylated
i sostearyl al cohols and pol yoxyethyl ene sorbitol
ethers, preservatives, flavour additives, such as,

wd fo78r38p! e, peppernmint oil or natural sweeteperspsio6/011277

saccharin, or other 30 artificial sweeteners and the
i ke, can |ikew se be added.” “The dosage uni't

forrmul ations for oral adm nistration can, if desired,
be en- capsulated in mcrocapsules. The fornul ation

;2400 ReainBhEPRRE et Rk Sealfsld Hor cd8nicf Fisin

C @i 9ken, Qheﬁfﬂﬁﬁ@ldhaﬁs afe pﬂéféra\%} apgliethasto balldlntment or
pol ymers, wax and 2007/ 0798

PCTe A2 B0te0aase7at formalame to@man@mtmﬁrt@e@twe ingredient

t GBI RRPIE Sitar il e har g el A ety piscible efean base.

a‘?ﬂﬂe‘i‘héﬁ\%ﬂyecmé %CW§ ﬁgﬁ‘é&?en@c&ﬁ b'e' fBﬁﬁGFé‘?edjtﬂ N8ra/ cream with
systens, such as, for exanple, uni I anel I ar vesi

c laesoil-inawgteruneéararddeanr a/aate:n—lesolhmseml tilanmellar
vesi cl es. Liposomes can be forned from vari ous
phosphol i pi ds, such as, for exanple, cholest erol

S q

atﬁg{rﬁ{ ? Rrgﬂ?%\f}léﬁ?itag%}ﬂand trgééﬁéglélr&hz vat es and
plivydidé egemb;bs/ ihwhith thebctiler ingradients's idissobadd crsuspended
al so be delivered using nonoclonal antibodies as

i iyAsuiakle @%nrlerén@atr&p%r 2h aflHeOWHARWERE ol e- cul es

are coupl ed. The conpounds can al so be coupled to

soluble poly 15 nmers as targeted nedi canent carriers.

ScarpRice e fﬁﬁﬁuﬁﬂéﬁghaéptemrwplﬁdﬂ applicatiosl mthe mouth
pyran copol yner, pol ylhﬁ@/ﬂ roxiprop | ' met hacryl am do-

plﬁ@ﬁompa\@sllgzgrwmpas wagiesiol or
pol yet hyl ene oxi de poly- lysine, substituted by

pal mtoyl radicals. The conmpounds may furthernore 20

b@ﬁa?#@c@dnéél férrﬁh%ﬁén@fadabféé?% 6B SamflistPRich éﬁh B8

are suitabl achieving controlled rel ease of a
nmedinniskered m (blne forampf suppdsitosies ior enemBs.

pol y- epsi | on-caprol act one, pol yhydroxybutyric acid,
pol yort hoesters, poly- acetals, polydihydroxypyrans,

I
gl‘ﬂo@%@&%ﬁp&ﬂ f@FrﬁélfaﬁE s %H%Ef%ld f&'f‘ﬁ%sgf adrA Rt R ihGwhich the

copolymers o ydr og
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
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.

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.
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25 Pharmaceutical fornul ati ons adapted for transder nal
adm nistration can be adm nistered as i ndependent
pl asters for extended, close contact with the

weepioderogbe of the recipient. Thus, for exanpl epcti®2006/011277

active ingredient can 30 be ivered fromthe plaster
by iontophoresis, as describedin general terns in

Phar naceuti cal Research, 3(6), 318 (1986).

Phar maceuti cal conpounds adapted for topical
a‘?iﬂa'?h%tc%ﬁhbé’ﬁoﬁﬁﬂla%pé %Héﬁ?é% fBr‘\'\A/ggfﬁ%l ad i?ﬁé‘ﬁ&’i gan be
creans, suspensions, 1ot oNhs, po rs, solutions,
pagihtifisteredsas sHyies, &P ,Tréame| 4&ls, fa€des, foams or spra
2007/ 079820 PC??%PZOO6/O£?§$% -54 E%r the treatnent Pray
ofoinmgatiors.or ot her external tissue, for exanple nouth
and skin, the fornulations are preferably applied as
topical ointment or cream In the case of fornulation

t PrarvaceltiealTbiRdatiohd adapidd/@r baesrfeif Adnfiniefatide include
enpl oyed either with a paraffinic or a water-m scible
cragheobased nox-aguects sterilg injectioacolutonseprapiising andiaxi-

oo BB bt 07 BOMAL By o R B HPTAIEHE formue
T GbRYS féh g@?&@h%@m“tr‘i’ihé BB tﬁ@ P%]éiﬁ?éh't bk realféd; and
eye 10 1 nclude eye drops, 1n which the active

i aguedug@indi rordagsedusestedite suspansies, whichamsayi dobrese sus-

LAy bSehter e AU SOLYEN o cgministorad
“B0GE e 5Bl ne, GRSOTRRS oL Qe RBues ang

auk ethd stored i freezaldtiod Shyophilised)cstate) @o thdnomiy she bedition
in the formof suppositories or enemas. 20 _
PeAthfsielile ealrier fauidl fariexampla ayatedfar dnjeatimpurposes, imme-

i . . ) _ et .
2R B8 1S ) ShRRRY SRl RBehSihs pre-
Sipafed froacauragRtE withithé hecipaad Bdphpared eofy Sterid peiwders,
is admnistered in the manner in which snuff is

t gkamlles apd tabletsipi d i nhal ation via the nasal 25

passages from a container containing the powder held

cl ose to the nose.

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,
formulations which are suitable for oral administration may comprise fla-

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
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-
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
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Suitable fornul ati ons for adm nistrati on as nasal
spray or nose drops with a liquid as carrier
subst ance enconpass active-ingredient solutions in

woMpheh798de 0i | . 30 Pharnmaceutical fornul ati ons pdppbRden11277

for adm nistration by inhal ati,on en- conpass finely
particul ate dusts or msts, wiich can be generated by
vari- ous types of pressurised dispensers with
aerosol s, nebulisers or insuffla- tors. 35 WD

2 tF / / [
g?%ﬁg% pce:go%zgﬂ E th%éa%cﬁ%%llamaéﬁtrﬁ St ré;)taﬁbgnhc%ﬁh
admrnmal weighing 70dgasigruseslly batwens 70 @neidlB0 nis wehere thls
pastes, foans or spray fornulations. 5 Pharnaceuti cal

f aMAHNECcABrhe a@@m@@wdaas gasieglediase pafday et ysiuallydn a series

< BF B GHosTRISHN o8 o aRAT R SRS ATEE. Il I 6P AP Ber cay,

baettrat pettatdl eailpadse ¥ tHeeSamBYARRIRE 0 aMuLﬁh of Besalt or
fornula- tion is rendered isotonic with the bl ood of

t Belvate pppea physiolngically functionah detivativetheneofcan be deter-

nan S .St r|I SUS si ons, co :
- Hned 338 recEibh of e eRRPREARPUN sf el AT gording
C&Ptmﬁmﬂéﬁiléh pEPEEUL kAN bel ABLenalPiat AimiBH ddsdlSate suitable
containers, for exanple seal ed anpoules and vials,

afaf thedreadmient bf othes candidion$ Inyentiarieidsalshvest at e, so

that only the addition 15 of the sterile carrier

liquid, for exanple water for injection purposes,

isg’ﬁ%t|n\9’érﬁioﬂ %rﬁ%%?r%?e tsistes o rﬂﬁ&ﬁéﬁr"f‘%}ﬁts é&hgﬁéihg%t least one

| ONS an suspensi ons pre- pare I N accor nce
wecbmpicliedraaciopding 4o theeinyeation addfo*rcphasmcéuecanyvmbée deri-
granul es and tablets. 20 It %?es wi_t hout saé(:‘t][gr
Ma%m P ﬁt%amét%ewwﬁ gPhinglugipgm s'thareiof in

can$§ﬂ.ay%hsat LB Y fibkt h?ébﬁc%én?éétﬂze ABRIdisR, ot her

usual

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
pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.

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
the invention and/or pharmaceutically usable derivatives, solvates and
stereoisomers thereof, including mixtures thereof in all ratios,

and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.
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(b) an effective anount of a further nedi canent active

ingredient. 25 The set conprises suitable containers,
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HN N""" rc:y, 10 NI'~\ NN (R\_ 7/
S) - 8- Hydr oxy- 4} met hyl - 1- (6- met AYK pyridit-2-y1)-5, 6
di hydro-4H 2, B, 6, 10b-tetraazabenzo[¥¢] azul ene "A2" C
15 HO LN "-:~
(+)-(S)-8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[elazulene
IIA5II I \
e N
N ‘\p
HN %‘N
(R,S)-8-Methoxy-4-methyl-1-(6-methylpyridin-2-yl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
"A6ll O\
0 ;;&;
N N
HN \18:"‘
(R,S)-8-Methoxy-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene
||A7l| l \
HO N
A
1-(6-Methylpyridin-2-yl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[elazulen-8-ol
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S) - 1- (3- Chl or ophenyl ) - 4- net hyl - 5, 6-di hydr o- 4H 2,

3, 6, 10b-

tetraazabenzo[ e]azu len-8-0l "A3" { 25 C N

w %d‘i% 839 (R S)-8-Chloro-4-nmethyl- 1 -(6-nmeth¥cr/epro06/011277
‘ 3%12YD 5, 6-di hydro- 4H- 2,

3 6 10b- t et r aazabenzo[ e] azul-&fe" 35 WO 2007/ 079820
N

PCT/ EP2006/ 011277 - 58- "54" c

(+)-(S)-8- ChI or 0 4- et hyl - 1- (6-

- dlh' € |I'I'L, 3,6,1WLet
, SAS" OAS NN HNN 15
(R S)/ 8 Met hoxy- 4- met hyl - 1- ( 6-
pyridin-2-yl)-%, 6- dihydro-41®
b-tetraazabenzo[ e] azul ene " A6
(R,S)-1-(5-Chloro-2-fluorophenyl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzole]azulene
llAgl! CI
HO
HN \’fN
(R,S)-1-(5-Chloro-2-fluorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-8-ol
"A1 0" o\/
CI\ ?/
L
\__ ./
HN \/<—N
(R,S)-8-Chloro-1-(3-ethoxyphenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
IIA1 1"

o

(R,S)-8-Chloro-4-methyl-1-(3-trifluoromethylphenyl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
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HN N

S) - 8- Met hoxy- 1- ( 3- net hoxyphenyl ) - 4- net hyl

25 (R,

-5, 6-di hydr o-

4H 2, 3,6,1 (b-tetraazabenzo[e]azulene 30 HON N N HN
wd\b007/079820 _ PCT/EP2006/011277
1- (6-Met hyl pyridin-2-yl)-5, 6-di hydro-4H 2, 3,6, 1(b-tetr

aaza 35 benzo[ e] azul en-8-o0l -
PCT/ EP2006/ 011277
S)-1-(5-Chl oro- 2- quorophenyI) 8- nethoxy 4- nethyl

2007/ 079820
-5 A8 Cl C\/ F NN 5HNN (R
5, 6-

di hydro=4t=2,—8—6,1 b= lCLIadLaUCIILU[_%IaLUI ene—16-
"A9" (l FIN~NHNN 15 (R
S)-1-(5-Chl orot 2-fl uorophenyl) - -5, 6-di hydr o- 4H
- 2,3/6,1 Ob-tetraazabenzo[e]a 20 Cl, NN
fJ HN 25
(R, S)t8-Chl orof 1- (3- et hoxYPhe 1) 4 met hyl 5 6-di hydro
-4H
N\N
(R,S)-1-(3-Bromophenyl)-8-chloro-4-methyi-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzolelazulene
IIA13II N Cl
’ AN
=
N \/N
HN ’):N
\
1-(2-Chloropyridin-4-yl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[e]azulene
A14 Cl ‘ N
=
Cl Cl
N N

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

4H-2,3,6,10b-tetraazabenzo[e]azulene
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, 10b-t et
F

raazabenzo[e]azu lene "A11" C H 30

NOFFNF N°
(R S)-8-Chloro-4-nmethyl-1-(3-trifluoronethyl phenyl)-5,
ydro-4H 2, 3,6,1 Ob- tetraazabenzo[e]a 277

W ot Eppo0a) 011277 -60 "AI2" FEp AR S0

N, N o

(R S)-1-(3-Bronophenyl)-8-chl oro-4-net hyl -5, 6-di hydr o-

4H 2,3,6,1 Oo t etraazabenzo[ e] azul ene "A13" N Cl 10

NN HNGN—=1

1-(2-(:hd$ yrldin-4-yl) 56dihydro4 10b-tetr

aaza- |benzo[ e] azul ene "A14" N N HN

N 25

l

J

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

IIA1 6" CI
Cl
W@LN A,
HN VQZN
(R,S)-8-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyi-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
IIA1 7"

Cl | —~N
W/N —N
0]

(R,S)-1-[8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-4,5-
dihydro-2,3,6,10b-tetraazabenzo[elazulen-6-yllethanon
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(R S)-8-Chloro-1-(2,5-dichl orophenyl)-4-nethyl-5,6-dih

ydr o-

4H 2, 3, 6,

10b-t etraazabenzo[ e] azul ene 30 35 WO

2007/ 079820 PCT/ EP2006/ 011277 -61- "A15" Cl I N 5 (;
wd( 2@7/?7*9&‘20 HN N

PCT/EP2006/011277

R) - 8- Chl or 0- 4- et hyl - 1- (6- et hyl pyridin-2-yl)-5,6

10 di hydro-4H 2, 3, 6, 10b-t et r&&fzabenzo[ e] azul ene "Al6"
c A/ FN~N 15 HNN (R S)-8-Chloro-1
-(5-chl oro-2-fl uorophenyl) - 4- net hyl -5, 6-

di hyd
Cl N
(RS
5-

di hyd
30 35

rn_ AL D2 2

61 0Oh

t Nt ran-n honaal al A=21il ama 29N 1AL 70
O, T Ut CttriaazautitzoT Cjazur C1ic— 20U 1

TN
1- [ 8- Chl pr o- 4- met hyl - 1- ( 6- met hyl yridNn-z-y|)-4,
HO
r0-2, 3,6, 10b-tetraazabenzo[ 8] azul en-6-yl ] et hanon

WD 2007/ 079820 PCT/ EP2006/ 4112 -

N /
HN —N

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

tetraazabenzo[e]azulen-8-ol

I!A1 9" OH
HN Vg:N
(R,S)-1-(3-Hydroxyphenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-8-ol
IIA20“ C'

0
N \/N
HN\’<L-N

(R,S)-1-(3-Chlorophenyl)-8-methoxy-4-methyl-5,6-dihydro-

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

]
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n A18II

HO ""N N ~N 5 HN N (R

S)-4-Met hyl -1-pyridin-2-yl-5,6-di hydro-4H 2, 3,6,1 Cb-
tetraaza be nzo [e] azu |l e n-8-0 1 10 "A19" OH H ON

wdoL2ooldbaszd R, S) - 1- (3- Hydr oxyphenyl) - 4- met hyl - Spct/EP2006/011277
6-di hydro-4H 2,3,6,1 b-tetraazabenzo[ e] azul en- 8- ol

n A20|l

Cl 20 N

N HNN 25°(R-

S) - 1- (3- Chl or ophenyl ) - 8- met hoxy- 4- net hyl - 5, 6- di hydr o-
4H 2, 3, 6, 10b-t et raazabenzo[ e] azul ene 30 35 WO

2007/ 07825 PCTHEP2006/ 011277 63" A2 N=N—"5 =
HN N (R 7%)"- 8- Met hoxy-4-nethyl -1 -pyrid@dng-yl -5,
6-di hydro-4H 2, 3,6,1 b-tetraazabenzo[ €] a/z ene

0
N \/N
HN\/Q:N

(R,S)-8-Methoxy-4-methyl-1-pyridin-2-yl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene

"A22"

\

N

7

(R,S)-8-Chloro-1-(3-chlorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene

O
cl
SN
/
=N

llA23"

B

Cl =
HN —N

(R,S)-8-Chioro-4-methyl-1-pyridin-2-yl-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[e]azulene

z

IIA24"

N
Cl N
\©\N \/N
HN\—,):N

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

tetraazabenzo[e]azulene




10

15

20

25

30

35

10 "A22"

C Cd NNI15 HN N

(R, S)-8-Chloro-I-(3-chl orophenyl)-4-net hyl -5, 6-di hydro
-4H 2, 3,6,1 (b-tetraazabenzo[e]azul ene "A23" 20 "1

W oo%ﬂa% HN N 25 (R S)-8-Chloro-4-methyl - peyppoesnin2?

-pyri

I n-2-yl

-5, 6-di hydro-44 2, 3,6,1

b-t et raazabenzo[ e] azul ene "A%4" 30 CI \ N N N HN N
35 8-Chl oro-1-(6-nethyl pyridin-2-yl)-5,6-di hydro-4H 2,
3, 6,1 Ob- tetraazabenzo[e] azu | ene WO 2007/079820

PCT/ E

1- Pyr
3,6,1

2006/ 011277 64 "A2BE" 1\ HA 1 N N HINN

L‘q[ ITLL L | \.I_l'. T\_J T\ T IR 1 ™ L\ LILL L

d ;Z\?-52-y -5, 6-dihyd rroo-44H 2, X
Ob-tetraaga benzo[ e]azul en-8-ol ' 26"

N

I/ NTS /N

HNJ:N
1-Pyridin-2-yI-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[elazulen-8-ol

"A26II

| Y
(0] PN N

HN

Y
\

\

N \/N
=N

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

tetraazabenzo[elazulene

||A27ll

OH

Cl
/ !
HN\—')’N

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

benzo[e]azulen-1-yl)-phenol

“A28"

OH
o O
@\NA\/N
HN

—N

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

benzo[elazulen-8-ol
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10a N N ~N
-(6-net hyl pyridin-22--yl)-5, 6-di hydro-4H 2, 3, 6, 10b-
tetra aza benzo[e]azu lene "A27" \ OH C / 20/ N

W
enzo

30 HN N
1- ( 3- Hydr oxyphenyl ) - 5, 6- di hydro-4H 2, 3, 6, 10b-tetraaza
benzo[ e] azul en-8-0l 35 WD 2007/079820 PCT/ E

P2006/

8- Chl
b- t

HN 15 8- Met hoxy- |

(8- Chl oro-5, 6-di hydro-4H-2, 3, 6, 10b
)3179[82%,} hzul ene 1oy1) - phenol 6525  Sogh FDFI;*/%@%@G/MUW

011277  -65 "A29" C~1 CI N N5 HN-N
or 0ARY'3- et hoxyphenyl ) - 5, 6- di h 2,3,6,1
et r aazabenzo[ e] azul ene " A30"

(

4

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

tetraazabenzo[elazulene

IIA30"

Cl =N
HN\_):N

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

benzo[e]azulene

llA31 "

|
5:\ |
N \/N
V=N

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

tetraazabenzo[elazulene

IIA32"

M
N \/N
HN\,):N

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

benzo[e]azulene




C "N NN HNN 15
8- Chl oro- 1-pyridi n-2-yl -5, 6-di hydro-4H 2, 3,6, 1
b-tetraaza- benzo[e]azulene "A31" 20 NN HNC N 25

8- Met hox (3- met hoxyphenyl ) -5, 6-di hydr o4H 2
WHB0070248 fzao/\azabenzo[e] azul ene’ "A32" p \ ~N 30"@4@?’2@:@(‘?’“277
N - 66

- Met hoxy- 1- pyri di n- 2-yl -5, 6-di hyddr o-4H 2, 3, 6, 10b-t et
raaza benzo[ e] azul ene 35 WO 2007/ 079820
PCT/ EP2006/ 011277 -66 "A33" N Br J\I/ N ~N5 HN N

9- Br o 0*A3Pyrid in-3-yl-5, 6-di 2, 3, 6
0O Br

7, 10b4{pent aaza{ benzo[ e] azul ene '
Q

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

benzo[e]azulene

||A34l| N
Br |
10

| X

N/N\N

!
HN\’)‘N

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

benzo[e]azulene

IIA35H H N_
N
: \g\}Br
/7
Ny \

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

pentaazabenzo[e]azulene

25 IIA36" Br
I X
N~ N \/N
HN \j:N
30

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

benzo[e]azulene

35
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( N/ NN HNN 15
9- Brono- 1- pyri di n-4-yl -5, 6-di hydro-4H- 2, 3, 6, 7, 10b- pent
aaza- benzo[e] azulene "A35" HNNBr 20 INN, N

W%% A - (4- met hokyphenyl ) - 5, 6- di hydr o- 4""2&1%172066/011277

HNC N 30
9- Br onp- 1- phenyl
benzo[e]azulene
-67 "A3F

aazabenzo[e] azul ene é 25 "A36" Br

-5, 6-di hydro-4H 2, 3, 6, 7, 10b- pent aaza-

35 WO 2007/ 079820 PCT/ EP2006/ 011277

: I\I('Y\I

S)-1-(|4- l\lﬁ%ﬁox,yphenyl) 4- met hyI d
2,3,1 Ob-triazgbenzo(e] azul en

¥ i hydro-6-thia-
10

@o
N<y \

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

2,3,10b-triazabenzo[e]azulene

IIA38I|

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

benzo[e]azulene

"A39"

AN O

SN

|
SJN

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

benzo[e]azulene

|IA40"

S
N|\N/>_<\:/>‘ N

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

benzo[e]azulene
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\N%%&%@ﬁ@%?oxyphenyl)'4’ 5-di hydro-6-t hi a-2, 3, 1@Pffph #1277

1- (4- Met hoxyphenyl ) -4, 5-di iyl o-6-thia
3,10b-triaza benzo[e]azul ene 35 WD 2007

PCT/ EP2006/ 011277 -68 "A41" H N/
(R 'S)-1-(4- Hydroxyphenyl)-4-methyl -5 6-dihy

e] azul

ene’ "A40" yN 30 NN

2,3,6,

1 Bhtet

') o Y

4
aazabenzo[ e] azuHen/9= "A42" - H 10 N

\ /—OH

N
| )—@—OH
N~y

(R,S)-1-(4-Hydroxyphenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-9-ol

|IA42H

H
N~ o)
\

N /
N~y

(R,S)-9-Methoxy-1-(4-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene

IIA43II

\

= OH

N
O
/

N—N

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

benzo[e]azulen-9-ol

"A44"

pele
o

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

tetraazabenzo[e]azulene
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O N-,N (R
S) 9 l\/bt hoxy- 1- (4- met hoxyphenyl ) - 4- et hyl - 5, 6- di hydr o-
3,6, 10b-tetraazabenzo[ e] azul ene A43 C%P2(N6/011277

WQ@‘W"T@W{R S) - 4- Met hyl -

1- phenyl - 5, 6-di hydr o-4H 2, 3,-@890b-tetraaza-

benzo[ e] azul en-9-0l "A44" (. 25 CI - NIN HNC N 30
(R, S)-8-Chloro-4-nethyl-1 -o-tolyl-5, 6-dihydro-4H 2,
3,6,1 Oh- tetraazabenzo[elazu lene 35 WD 2007/079820

PCT/ E| P2B0E"'011277 -69- "A45" Cl~ ~ ~ HN N

(R, S)48-Chloroi4-nethyl-1-mtolyl- dro-4H 2,3, 6
,1 Ob|tetraazal Cl NN
HN N

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

tetraazabenzo[e]azulene

IIA46"

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

2,3,6,10b-tetraazabenzo[elazulene

"A47ll =

(R,S)-4,9-Dimethyl-1-phenyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulene

||A48|| H —— F
N F
N
v,
N~N

(R,S)-4-Methyl-1-phenyl-9-trifluoromethyl-5,6-dihydro-4 H-

2,3,6,10b-tetraazabenzojelazulene
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hl or ol 1- (2-chl orophenyl) - 4-net hyl -5, 6-di hydro-4H 2,
3, 6,1 Ob-tetraazabenzo[e]azul ene "A47" 20 N NN

(R S)- 4, 9- Di net

hyl - 1- phenyl - 5, 6- di hydr o- 4H 2, 3, 6, 10b-

W‘]_n@gyﬂkﬁ%aabenzo[e] azulene 25 "A48" HF F NpEr/pebaboshdi1277

(R S) - 4- Met hyl -

1- phenyl - 9- t ri £Q uor onet hyl - 5, 6- di hydr o-

4H 2,3,6,1 Ob-tetraazabenzo[ e] azul ene 35 WO

2007/ 079820 PCT/ EP2006/ 011277 -70 "A49" F F F N~N 5

O\ ~- , N-NAR_S)—4-Met-hyl-L-phenyl-0—+triHuererethyl—4;
5-di hydr A4’ 36, 1 c T E
b-t etjraazabenzo[ e] azul ene- 6- car batdeh 10 "A50" Br
N p/ N~N
N N
ON N \’Q:N
(R,S8)-4-Methyl-1-phenyl-9-trifluoromethyl-4,5-dihydro-
2,3,6,10b-tetraazabenzo[e]azulene-6-carbaldehyde
llA50ll Br ‘ \N
! _
HN \’QZN
(R,S)-1-(5-Bromopyridin-3-yl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[elazulene
"A51" Br
~6 | XN
Cl =
N7 N
HN \#{:N
(R,S)-1-(5-Bromopyridin-3-yl)-8-chloro-9-methoxy-4-methyl-
5,6-dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
IIA52" O_
H
N
N —
/
Ny N\ K
F F
(R,S)-8-Methoxy-4-methyl-1-[6-(2,2,2-trifluoroethoxy)-pyridin-
3-yl]-5,6-dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
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5 - . e i

(R ' S)-1-(5-Bronopyridin-3-yl)-8-nmet hoxy-4-nethyl -5, 6-
di hydro-4H 2, 3, 6,1 (b-tetraazabenzo[e] azul ene "A51"

wBnro@m763200 |
S) - 1- (5-Bronopyri di n-3-yl ) -8-ghl or o- 9- net hoxy- 4- net hyl
- 5,6-di hydro-4H 2, 3,6,1 Ob-tetraazabenzo[ e] azul ene

O- HN 30N NI, F NFF

(R S)-8-Methoxy-4-nmethyl-1-[6-(2,2,2-trifluoroethoxy) -

" AS2"

IN NN HNN 25 (R PCT/EP2006/011277

pyri dim-wgB38-y' -5, 6-di hydro-4H 2, %6, 1

(b-t etfraazabenzo[ e] azul ene WO 2007/079820

PCT/ ER2006/ 011277 -71 " A53"HCI I\b\ /| O N 5pF
NN N|F F

\
" o F
Lo~y
F F
(R,8)-8-Chloro-9-methoxy-4-methyl-1-[6-(2,2,2-trifluoro-

ethoxy)-pyridin-3-yl]-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulene

||A54||

O/|\

Cl~ ‘ X N
= N \/N
HNjN

\

(R,S)-8-Chloro-9-methoxy-4-methyi-1-(6-methylpyridin-2-yl)-
) 5,6-dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

I|A55ll

oA

1-Phenyl-4,5-dihydro-6-thia-2,3,10b-triazabenzo[e]azulene

|IA56"

= Cl
N
ﬁx”
\

(R,S)-9-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyi-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

pd

trifluoroacetate
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ydro-4H 2, 3,6,1 Ob-tetraazab izo[ azul ene

T/ EP006/ 011277
NO H5NN N
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N—N

(R,S)-8-Chloro-1-(4-methoxypyridin-2-yl)-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazahenzo[e]azulenee

"A58"

Cl

Atae

(R,S)-8-Chloro-4-methyl-1-(2-methylthiazol-5-yl)-5,6-dihydro-

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

/\ZI

IIA59H

= Br

s

S\( \
\ /

(R,S)-9-Bromo-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

I|A60ll

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

2,3,6,10b-tetraazabenzole]azulene
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(R, S)-8- Chl or

oro-1
di hydro-4H 2, 3, 6,
N

Cl 10 N s
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w8)208~(Gagx0r 0- 4-
dro- 4H-2, 3,6

1
ne

- (4- met hoxypyridin-2-yl)-4-nethyl-5,6
10b-t etraazabenzo[ e] azul enee " A58"
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t hyl - 1- (2- met hyl t hi azol - 5- yl ) -PC1@ERDONG/011277
, 10b-tetraazabenzg[ e] azul ene "A59" Br N

\ 20Nl N NN
(R, S) - 9- Brono- 4- net hyl - 1- (6- met hyl pyri di n-2-yl ) -5, 6-di
hydro- 4H 2, 3,6,1 (Ob- tetraazabenzo[e] azul ene 25 " A60"

G /[ \[FoafNE N Y=\ N30 T g\

S) - 8- Chl oro- 1-({3- fluorophen 4- met hyl - 5, 6- di hydr o- 4H
- 2, 3,6, 10b- tetraazabenzo[e | ene 2007/ 079820
PCT/ ER2006/ 011277 -73- "A6 0 R 5
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(R,S)-8-Chloro-4-methyl-1-(3-trifluoromethoxyphenyl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

HA62ll

Cl
—
H /
N\ Cl
S
N \
N
ﬁ\( )
N—N
(R,S)-8-Chloro-1-(5-chlorothiophen-2-yl)-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

"A63Il

Hu {
X N
N

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

"A64ll

Cl
§ O
HN N \
\w/& }N
N

(R,S)-9-Chloro-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

trifluoroacetate
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S) - 9- Chl or o- 1- (}3- met hoxyphenyl )
35 4H|2, 3,6, 1|Cb-tetraazabenzq
triflyoroacetatle WO 2007/ 079820
" AB5" |-0
5 HN

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

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

l|A66II \

15

(R,S)-[4-(8-Methoxy-4-methyl-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azulen-1-yl)-phenyl]dimethylamine

20 |IA67"

\
\N,N

HO
i \> 7\
~N
HN N
25 T
(S)-4-Methyl-1-(6-methylpyridin-2-yi)-5,6-dihydro-4 H-

2,3,6,10b-tetraazabenzole]azulen-8-ol

IIA68II \
|

30 HO N
~ \N
/

N
HN\’):N

35 (R)-4-Methyl-1-(6-methylpyridin-2-y})-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[e]azulen-8-ol




e~

10

15

20

30

35

\N 5HNN,N N (R
S) - 8- Met hoxy- 4- net hyl - 1- pyri di n- 3-yl -5, 6-di hydr o- 4H
10 2,3,6,1 Oo t et raazabenzo[ e] azul ene "A66" 0 H aN
Wé%d‘ﬂ/ﬂ%dﬁ'ﬂ _
-[ 4- (8- Met hoxy 4- et hyl - 5, 65 di hydr o-4H 2, 3, 6, 10b-
tetraazabenzo[ e] azul en- 1-yl )-phenyl ] di net hyl arrii ne

20 "A67" HO O

PCT1/EP2006/011277

-N HN N 25 VN 1IN

(S)-4-Methyl -1- (6-net hyl pyri di n- 2- yI) 5, 6-di hydr o- 4H
2, 3, 6, fthsgetraazabenzotetazuten=g-ot—A68"—30HON
N N HN W@% IQ

(R) - 4-|Met hyl - 1-|( 6- met hyl pyri di n- -y| 56d|hydro 4H
2, 3,6,1 ob-tetlraazabenzo[e] az 2007/ 079820
PCl1l' / EP2006/ 011277 -75- " 769"

Q

(R.S)-8-Methoxy-4-methyl-1-(5-methylpyridin-3-yl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

IIA70"

O/
=
N—N cl

(R,S)-1-(3-Chloro-4-methylphenyl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

IIA71 n

//
@
N 7\

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

llA72"

O _~

Cl\l/ﬁ
\u_\

(R,S)-8-Chloro-1-(3-ethoxyphenyl)-4-methyl-5,6-dihydro-4 H-

2,3,6,10b-tetraazabenzo[e]azulene
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pyridin-3-yl)-5,6- dihydro-4H 2,
3,6, 10b-tetraazabenzo[ e] azul ene 10 "A70" p~ N N 15

PCT/EP2006/011277

‘”?&%‘173’52?3- Chl or o- 4- net hyl phenyl ) - 8- net hoxy- 4-nmet hyl -5
,6- di hydro-4H2,3,6,1 Ob-tetf@azabenzo[ e] azul ene

"A71" 71 20f NN/ S N-N25
(R, S)-8-Chl oro-4-nmethyl -1-(5-net hylt
di hydre-4H2-3-61-Cb-tetraazabenzof
Cl "3Q / NEN |HN N /
(R ' S)-|8- Chl oro-|1- ( 3- et hoxyphenyl ) -4
-4H 2,13, 6,1 Ob-|tetraazabenzol €] I
2007/ Q79820 PCT/ EP2006/ 011277
HN N
N
H/LN
(R,S)-1-(3-Fluorophenyl)-8-methoxy-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene
HA74|I O/
=
L |
N\
ﬁ% Wi
N /
SN
N—N
(R,S)-8-Methoxy-4-methyl-1-pyridin-4-yl-5 6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[e]azulene
IIA75II
l
© NH,
NT N
HN bg:N
(R,S)-2-(8-Methoxy-4-methyl-5,6-dihydro-4+-2,3,6,10b-
tetraazabenzo[e]azulen-1-yl)phenylamine
"A76ll
(R,8)-9-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
bistrifluoroacetate
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(R, S)-1-(3-Fluorophenyl) - 8- net hoxy- 4- net hyl -5, 6- di hydr

o- 4H 2, 3,6, 10b-tetraazabenzo[e] azul ene 10 "A74" O~
WORPNY07980 N\ N-N (R, S)- 8- Met hoxy- 4- net hyl - PCT/EP2006/011277

1-pyridin-4-yl-5, 6-di hydro-4H7 2,

3,6, 10b-tetraazabenzo[ e] azul ene 20 "A75"

o —

Ol NH2 N\N

HN=N 25
(R 'S)-2- (8- Met hoxy-4-net hyl -5, 6-di hydro-4H2,3,6,1 (b-
tetragzahgyzo[ e] azul en- 1 -¥¢l) phenyl am ne "A76" i _C
N 30N NN (R S)-9-Chloro- t hy (6-net hyl pyrid
in-2-yl)-5,6-dilhydro 35 0
4H 2, 3, 6, 10b-t et r aazabenzol €] ene —
bi strilfl uoroacetate WO 2007/,Q7982Q-RC | EP20061011277
-77 "A77T" C KN N K’/A \N
N2
N
|
8-Chloro-1-(3-ethoxyphenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
nA78n HO
HN — N
N
M \
X N
N
5-Methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azulen-8-ol
"A79" /
0]
=N \
HN N
% N
N
8-Methoxy-1-(6-methoxypyridin-2-yl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
llA80ll

ZZ
l

X /N\N
H
o N
H
2,2-Dimethyl-N-[4-methyl-1-(6-methylpyridin-2-yl)-5,6-

dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulen-9-yl]propion-

amide




10

15

20

25

30

35

51N

N

i ! AR L

8- Chl or o- 1- ( 3- et hoxyphenyl ) - 4- et hyl - 5, 6- di hydr o- 4H
2,3,6,10b-tetraazabenzo[ e]azul ene "A78" HO 10 N HN~

wdz00M079820
5- Met hyl - 1- (6- net hyl pyri di n- %é%ll )-5, 6-di hydro-4H 2, 3,6

, 10b- tetraazabenzo[e]azul en

HN N \

N (

PCT/EP2006/011277

ol "A79" ~ O 20 - -N

8- Met hoxy- 1- ( 6- met hoxypyri di n-2-yl ) -4-net hyl -5, 6-di hyd

- 25 A
SR

2, 2- Di
35

di hydt
on- af

0-4H 2, 3,

T Cbh=tetraazabenzof{etazuteneA80"

ti N H

nmet hyl - N{ [ 4- et hyl - 1- ( 6- j{qlpyridin-z-yl)-5,6

N\
6, 10b-t et r aazabekzof eTdZul¥n- 9- yI | pr opi

n de WO 2007/ 079820 PCT/ ER2006/ 01N-247 -78- "A81"

/1

RN N

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

"A82ll /
0
g\ > 7\
HN y —N
N
A
\N/N
8-Methoxy-5-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzolelazulene
||A83“ N
Z
C 0w
P Z N
Br /
N
HO
N
cl H
1-(5-Bromopyridin-3-yl)-8-chloro-4-methyl-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[elazulen-9-ol
||A84u C'
OH
H
N F
= 0
N r \/{\F
\ NN F
\
N—N

8-Chloro-4-methyl-1-[6-(2,2, 2-trifluoroethoxy)-pyridin-3-yl)-
5,6-dihydro-4H-2,3,6,10b-tetraazabenzolelazulen-9-ol
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N ONN OH 9-Mthanesul fonyl-4-nethyl-1
-(6-nethyl pyridin-2-yl)-5,6- dihydro-4H2,3,6,1
b-t et raazabenzo[ e]azul ene 10 "A82" / O IN HN N 15
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(b-t et raazabenzo[ e] azul ene
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Cl H25

1- (5-Bronmopyridi n- 3-yl)-8-chl oro- 4- net hyl -5, 6-di hydr o-
4H 2, 3rpgh" Oo-t et raazabenzo[ e] azul en- \oT *A84" CI OH
30 NF NIl HNF NN OH

8- Chllor o- 4- netlhyl -1 -[ 6- (2, 2,&-tri fl uoroet Roxy) - pyridin
-3-yl|]- 35 5, 6-di hydro-4H 2,7 3;

b-t et raazabenzo[ e] azul en- 9- ol

8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-9-ol

IIA86II

1-(2-Methoxypyridin-4-yl)-5,6-dihydro-4H-2,3,6. 10b-tetraaza-

benzo[e]azulene

"A87ll

OH

N—N

1-(3-Fluorophenyl)-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[elazulen-8-ol

llA88"

N
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4-Methyl-1-pyridin-4-yI-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[el]azulen-8-ol
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1-(2-Aminophenyl)-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-8-ol
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1-(5-Bromopyridin-3-yl)-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azuIen-8-o|
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4-Methyl-1-[6-(2,2,2-trifluoroethoxy)-pyridin-3-yi]-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulen-8-ol
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9-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyl-5,6-dihydro-

4H-2,3,6,10b-tetraazabenzo[e]azulene
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1- (2- Am nophenyl) - 4- et hyl -5, 6-di hydro-4H 2, 3,6, 1 Cb-
t et raazabenzo[ e] azul en-8-0l 10 "A90" OH Br HN N N 15

wd\io 7/079820 L PCT/EP2006/011277

? Bronmopyri di n- 3-yl) - 4- et h\yl 5, 6-di hydro-4H- 2, 3, 6,

1 (b- tetraazabenzo [e]azu I -8-ol "A91" OH 20 N F

OAN, \ NF NN 25 4- Met hyl -
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8-Chloro-1-(4-methoxypyridin-2-yl)-4-methyl-5,6-dihydro-4H-

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

2,3,6,10b-tetraazabenzo[e]azulene
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9-Bromo-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dinydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
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8-Chloro-1-(3-fluorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
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8-Chloro-4-methyl-1-(3-trifluoromethoxyphenyl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene
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8-Chloro-1-(5-chlorothiophen-2-yl)-4-methyl-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[e]azulene
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8-Chloro-4-methyl-1-(5-methyl-2H-pyrazol-3-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzolelazulene
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9-Chloro-1-(3-methoxyphenyl)-4-methyi-5,6-dihydre-4H-
2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-8-Chloro-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-

4H-2,3,6,1 Ob—tetraazabenzo[e]azulene
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(R,S)-8-Chloro-4-methyl-1-ptolyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo|elazulene
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(R,S)-1-(4-Methoxyphenyl)-4-methyl-5,6-dihydro-4H-

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

4H-2,3,6,10b-tetraazabenzo[e]jazulene
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(R,S)-8,9-Dichloro-1-(2-methoxyphenyl)-4-methyl-5,6-
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dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-8,9-Dichloro-4-methyl-1-phenyl-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-9-Methoxy-4-methyl-1-phenyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
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1-Phenyl-5,6-dihydro-4H-2,3,6, 10b-tetraazabenzo[e]azulene
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(R,8)-1-(2-Methoxyphenyl)-4-methyl-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[e]azulene
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(R,8)-8-Chloro-4-methyl-1-(2-nitrophenyl)-5,6-dihydro-4H-

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

benzo[e]azulene
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(R,S)-8-Chioro-1-(2-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-8-Chloro-4-methyl-1-phenyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzolelazulene
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-(2-nitrophenyl

) -5, 6-di hydro-4H

2,3,6,10b-tetraazabenzo[ e]Jazulene 10 T12" NN NN
WAB0R7988) - 4- Met hyl - 1 - phenyl - 5, 6- di hydr o- 4H 2PCT/EP2006/011277
3,6, 10b-tetraaza benzo[ e] azulgne "B13" C - Q 20 NN

HNC N

(R, S)-8-Chloro-I-(2-nethoxyphenyl)-4-nethyl -5, 6-di hydr

o- 25 4H 2, 3, 6,

1 b-tetraazabenzo[e]azul ene "B14" C N

NN 30 HgN" (
- phenyl -5, 6-di |
t et raazabenzol g
PCT/ EP2006/ 0111
(R, S){9-Chl or o
ydro- 14H 2, 3, {

, S) - 8- Chl or o- 4- net - 14
nydro-4H 2, 3, 6, 41 -
] azul ene 35 Q71079820

D77 -87 "815" (C "\
1- (2, 4-di chl orgphenyl ) -
5, 10b-t et r aazapenzp[ ¢

(R,S)-9-Chioro-1-(2,4-dichlorophenyl)-4-methyl-5,6-dihydro-

4H-2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-9-Chloro-4-methyl-1-naphthalen-2-yl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-9-Chloro-1-(2-methoxyphenyl)-4-methyl-5,6-dihydro-
4H+-2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-9-Chloro-4-methyl-1-pyridin-4-yl-5,6-dihydro-4 H-

2,3,6,10b-tetraazabenzo[e]azulene
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9-Chloro-1-(4-chlorophenyl)-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulene
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9-Chloro-1-phenyl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulene
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(R,S)-9-Chloro-4-methyl-1-pyridin-3-yl-5,6-dihydro-4 H-

2,3,6,10b-tetraazabenzo[e]azulene
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(R,8)-9-Chloro-4-methyl-1-phenyi-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[elazulene
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restenosis, HIV infection, Alzheimer's, atherosclerosis and/or for promoting

wound healing.

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

The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, smallcell 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
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.

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
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and/ or conbating of cancer, tunour growth, netastatic
grow h, fibrosis, restenosis, HV infection,
Al zhei ner's, atherosclerosis and/or for pronoting
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the use for the treatnent of di sease r where the
di sease is a solid tunmour. The solid tunour is
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I hati c Séstem the stomach, the larynx and/or the
I W&OQ/@% )solid tunour is furthernore preferably

bS5 BB e 8 RTRBEFRE i ntertre
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Preference is furthernore given to the use for the
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and/ or ‘chronic I'ymphatic | eukaem a. 30 The presen

c pigarictiog)athexypenyli2 Habbenzopyraobylitdnyh 2,3-imahylun
" ReoRASTRcH ORIy beBaeP RS ea. & EEaptleny Ty razone and

ors, androgen receptor nodul ators, retinoid
recep- tor nodul ators, cytotoxic agents,

afidndragerf exceptorenaddatas” mfersyo-qorop@inds3which interfere with
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adher Sd-réducas@inHibitors VIABAIdE, FIRSARIE, Gicalutamide, liarozole
7/ EP20061011277 -90 sane tine as radiotherapy. The

s angrapigatenes acatate. of i nhibiting VEGF in conbination

B B B P YRR AT B T R o

t niBATRINS! BRIV bE Fetindicy foeth@ rétépror, regardless of mechanism.
Examples of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cisretinoic acid, 9-cisretinoic acid, a-difluoroomethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenylretinamide and N-4-carboxyphenyl-
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,
microtubulin inhibitors and topoisomerase inhibitors.
Examples of cytotoxic agents include, but are not limited to, tirapazimine,
sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin,
altretamine, prednimustine, dibromooduicitol, ranimustine, fotemustine,
nedaplatin, oxaliplatin, temozolomide, heptaplatin, estramustine, impro-

sulfan tosylate, trofosfamide, nimustine, dibrospidium chloride, pumitepa,
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or inhibit the binding of oestrogen to the receptor,
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lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP 1350,
BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethyl-
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-
methylamino]ethyl]-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-6-one, 2,3-(methylenedioxy)-
S-methyl-7-hydroxy-8-methoxybenzo[clphenanthridinium, 6,9-bis[(2-amino-
ethyl)amino]benzo[glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-
7,10-dihydroxy-2-(2-hydroxyethylarminomethyh-6H-pyrazolo[4,5,1-de]-
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wongeemspd at i nun( | | )] bi s[ di am ne(chl oro)plati npldj’[/b;b)d%/(}nzﬂ

tetrachloride, diarizidinyl- spermne, arsenic
trioxide, 1 -(11 -dodecyl am’ ﬁ%

0- hydr oxyundecyl ) - 3, 7- di net hyl xant hi ne, zor ubi cin,

i darubi ci n, daunorubicin, bisantrene, mtoxan- trone,

PRGNS T N°[1“g’(as@ﬁwy@(rﬂlﬁdﬁ@fh‘iddhméﬁ%éﬁio&y -9-0x0-9H-thio-

ant’1 neopl ast

d&anthmr&-WmetmﬂtdmmmHa qumm@tﬁwaﬂmy@taybamdmemcar-
annanyci n, al arubicin, elinafide, MEN10O75

4b@é?rm'%>@r[[§ (8éaﬂﬁhﬁl@n®ng§qthyllﬁrﬁv\pl 3{hydroxy—7H mgenO[Z 1-
Exmﬁgllﬁylgr{@gmi?”ﬁg%&pl cin (see WO 00/50032).

m cCro in inhibitors include

paAhtip@tifdrative ageﬁtshmcfﬂudé ahisense RNA and DNA oligonucleotides
3',4' -di dehydr o-4' deo% - nor vi ncal eukobl asti ne,
d@ééh@@o@m %i OBNGIS, RMAISRAS, & M23iangdiN¥3901 and anti-

B%%tghg[}%tsevcﬁﬁr %ﬁicétaﬂm%g:gﬂgﬁm{ HagR'?Filggﬁ%Jstatm doxifluri-

2 dinet thmfetresatea fludarainé\ dapelcitbin@Ogalocitabine, cytarabine
4- met' hoxyphenyl') benzenesul f onam de,

aefanfaig, Mﬁtaablhaesodnurm-i’ddrﬂiehgﬂl‘utrexed paltitrexid, emitefur,

tigealirine seigling Mt A eored e R A UgShy-2-

! %thkﬁd&rﬁa figine! O I G BBR thylEREZ B8Ry cy AP N [B-(18 3-

iri- notec rubitecan,
6dd1ytdmly¢mijumh)§smf®’1yl]4N' G, éed»ddozadhedghe@aaf\tﬁr -Eudeoxy-4-

51@][2@5 E{%é&& | rreq&ﬁ%rpqyﬁgw M\ﬁgftf %erbAB L-mannohepto-
yp_?%rﬂflégﬁ'ag%m‘nb, éplfld|Hé’,ré’c9eﬁ)1a§cﬂim¥r‘yx%cﬁatmg,r XY -hiiAB4loxo-

being, 3[8ittrahyaine B381-pyrimilind[Bb)- il Z-thidizin-Bbylq8)-ethylp2 5ithie-
13(9H, 15H) - di one, lurtotecan
7npzl-mlwt§aue 8\, aminepteriny priluosemyrasiialanering ! 1-acetyl-8-

Eﬂ{ogl nlrléti'\glgl de'?\‘%gpéﬁne Xgﬁgtzoxe?ﬁ OPO§iadStetracyclo-

2 (7@14 TthO)tétaamema 24 8leexy@lylHretic deid £8t88 Iswainsonine, lome-
N-[2 fdl nmet hyl 30

aiexe aqxpaqoxgnﬁymeébdynma@edzn%tamo Sy iNbpainiteyica

(BB ERB eI Rn SN 3 fpyricines 2 erghopelgenyce

rrmbyémarﬁa@dﬁé hx«hhp@&é#ahv@ tgbits aly cludeahbasyiBnal anti-
heny I]-5, 5a,6, 8, 8a, hexo-

hp@daﬁmmrgwtmacaorﬁ)waghthmmogedl)steﬁ @adproRepiogenasls in-
i
5 PRS- SRR diab rang bunows stnmeRsegRIen Arees
6 p33bivpidrPcanbe@elivered via recombinant virusmediated gene transfer
(see US Patent No. 6,069,134, for example).
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
growth inhibition is tested. _
Celis of the lung epithelial cell line Mv1Lu are sown in a defined cell

density in a 96-well microtitre plate and cultivated overnight under stan-
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et hyl ) am no] benzo[ g] i soqui nol i ne-5, 10-di one,
5- (3-am nopropylam no)- 7,10-d i hydroxy-2-(2-hyd
roxyet hyl ar ni nonet hyl ) - 6H pyrazol c[ 4, 5, 1-de] IWO

W27 089820 PCT/ EP2006/ 011277 -92 acri di n- 6- @QE/EP2006/011277

N-[1-[2(di et hyl ami no) et hyl amdr'%o - 7- met hoxy- 9- ox0-9H-th
i i 0- xanthen-4-yl methyl]forma

N- (2- (di met hyl ami no) et hyl ) acri di ne- 4-car- boxani de,

6-[[ 2- (di nmet hyl ami no) et hyl ] am no] - 3- hydr oxy- 7H-i ndeno|
2 dbrd ebAMIRAL! Rett @A tAOheliTRSB3eplafal ibyRheliuhe Whidy ©
agents” i nclude antisense RNA ol i'gonucl eot i des
smm;mse@fﬂs% otmsgahd RWEBKRAST GEEM3 1 and dhe K3 GOib-

nd anti - s such as oci tabine, c fur,

@S% TR anaRDIrEno o r Nl s B PeaiTe of
o ?@?S“@?xﬁ?ﬁﬁ?'ﬁ%@%%% [z o fie SoRBhEBMSO
pas tohstaxi df 0 &% t.@ﬂte:ra furthearztwadays, Cuogstat dioietestaining of

nol atrexed, penetre nel zar abi ne, 2'-deoxy-2'-
lﬂfﬁypﬁx fid}lﬁg& er extracztlon of the CrystaPVio)l(é/t f2 rom the

2 t t

aPC R e i ReARY dchpnbidrietiEaat ),

a,55%nm4ttazextye dsdd as a quantitative measure of the adherent cells

[N2 [2(E), 4(E) - tetradecadl enoyl ] gl ycyl am no] L-gl ycero
esentrshiwef the calt pegif I?@dl@ﬁuq%émgdbmw

ecte| nasci di n, troxacitabine, 4-[2-am no-4- oxo- 4,6,

7, 8-tetrahyd ro- 3H pyrimid

| Mofbe 4: Hhhibitibrt 6 P&Fbelay! - (S)-ethyl]-2, 5-thie-

1l anosi neGormporseNg.- 8 20 ICs0 [mol/l]

G
oAl UaIIUYI UWYIJ t\{rryj ) = 1_UlﬂTy IICL—lTUITy_t
I-oxa- 1, 11-d fHzat et racycl o- 180 E-07

gnuhAM\.Ln\,mi- sl ) A_-f or poasl

(7 3 T 0. U)telpadeca- 2, 4, 6-trijen-9- yi ac:@ty(;Ea@-yd
éster swai nsoni ne, | onme- trexol, dexrazZoxane,

met hi oni nase,"AZ"- cyanoo- 2' - dedxy- N4- pal @.5®¥L06 T
1-B- D-nrnthoLuranaevl cyto Lne_and

3- am nopyrl di'Aé2- car ar boxal dehylde  t hi oséﬁ%&r%zone.

anti 55 bodi 6886 gr out h fact &SE’ES??%%@%%” o

| I sted under « @ﬂgl ogenest s 1 n- thITT)rS3 9(§EC
tlrast uzumab, and t unour_suppr essorjenes sSuc as

P53, which cd@me delivered vila reconbi 2220 E-06

v-t_Lusae,dJ_al_e.d_%aa_t_r_ansi_ex (see US Patent No
6, 069, 134, foABexanpl e). 30 | H- vi t ro (e®80rEy0&ssay

fm cdeterm |Taiz\iguuw| the—effgacy—of 910 E-07
"A10" 5.70 E-06
! "A78" 1.5 E-07
"A80" 3.3 E-06
"B1" 7.00 E-06

Cellular assay for testing
TGF-beta receptor | kinase inhibitors

The kinase assay is carried out as 384-well flashplate assay.
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i nhibitors of the inhibition of TG+ beta-nedi at ed
effects As an exanple, the ability of the inhibitors
to elimnate TGF-beta-nediated 35 growth inhibition

wo sootestsedl. Cel ls of the lung epithelial cell pbcnerMoboriz77

Lu are sown in a defined celly, density in a 96-vel |
mcrotitre plate and cultivated overni ght under stan b
WD 2007/ 079820 PCT/ EP2006/ 011277 -93- dard
conditions. Next day, the mediumis replaced by nedi um

‘g‘ri]'s'clc? I\/Fef@fsﬁﬂgK@; 230 M 6%9!“-%%@?@436?%!\]??7&9@ fwith

e test sub- Stances are a I ne
c On&e@it ofet PoNEP/ el aralinqubiated rea tatahvalfimedof 361il¢R0 mM of

SHEas theeMot MOEh Sk of M. BaMatsh o f i phBsa, pH
e ot SN test sBbStantL 3o M PEy enlBnefad foi S for
f WSmMirh @ he foaetion és btoppeteisiins 6 pk 6f00 MmMAEDSTUX edlution, fil-

spectrophotonetrically at 550 nm It can be used as a
qieied with svetioatpain gempaeataenaiteiO gunand he weksarg

Tt it S0 of oFbI FOTC (i MaiRorag as-
[ wpéd i thel Pop@biintl T8 IEsPValuedire Laltdidted GsingRS13- 50
E-06 "Ad4" 3.80 E-06 20 "A5" 2.40 E-06 "A6" "3.90 E-06

"A7" 2.20 E-06 "A8" 6.60 E-06 "A9" 9.10 E-07 25
Above and below, all temperatures are indicated in °C. In the following

examples, “conventional workup” means: water is added if necessary, the
pH is adjusted, if necessary, to a value of between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
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.
Mass spectrometry (MS): El (electron impact ionisation) M"

FAB (fast atom bombardment) (M+H)*

ESI (electrospray ionisation) (M+H)*
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(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

Gradient: 5.0 min, t=0min, A:B =955 t=4.4 min: A:B = 25:75,
t=4.5mintot=5.0 min: A:-B=0:100

Flow rate:  3.00 ml/min

Eluent A:  water + 0.1% of TFA (trifluorooacetic acid),

Eluent B:  acetonitrile + 0.08% of TFA

Wavelength: 220 nm
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"Al0" 530 E-06 "A78" 1.5 E-07 "A80" 3.3 E-06 "131"
7.00 E-06 30 Cellular assay for testing TG+ beta
receptor | kinase inhibitors 35 The ki nase assay is

Wdzlg,g%.g%ﬂout as 384-well flashplate assay. V\D%?T/EPZO%/(HHW

820 PC 1 /EP2006/011277 -94 31.2 nM
GST- ALK5, 439 nM of GST- SMAP25and 3 mM of ATP (with
0. 3pC of 33P-ATP/well) are incubated in a total
vol une of 35pl (20 nmM of HEPES, 10 mMof MO, 5 niV
of MiCl, 1 nMof DIT, 0.1% of BSA, pH 5 7.4) without
or wth test substance (5-10 concentrations) at 30C
f i4n. The reaction is stopped using 25pl of 200
ngxg‘g%igslol ution, fil- tered with suction at room
tenperature after 30 min, and the wells are washed

IR EDPTON FRrSE-nyeen et peashy PYTin-odos &

IR Farh bt dbeRtole Pyt CAY Fdpipf oilaparo-

gf)g@[jglng,thétmmvﬁngis@ﬁg.!ne\z\or}(up" means: wat er i s added
it necessary, the pHis adjusted, if necessary, to a

val ue of between 2 and 10, depending on 15 the

constitution of the end product, the nixgyre S

extragted with ethyt ace- tate or dichl of onet hane, the
gs are separated, the organic phaselis dried over

apoy at ed, and_Lhduct i's_n
g€ er%r/By

raphy-ongsilica
crystyal 'Neat i on. vaftbes on siNica gél; :

et hylniacet at e/ et hangol 9:1. 20 Mass spetitpometry (MVB):
El Qel'tron inpdct Ponisation) M FAB (fast atom
bonbardnent) (MtH)' ESI (el ectrospray ionisation)

(MtH) -

o/
~
0 ‘ N
A
CJ)\ —_— /J\H — H + /(\ H
— N.
N/W/’ OH HN H HN },6 N NH,
. H 0
o™

S

N—N

0
-
OH
’ AN
H H
= N — =
— ‘ = | N uA1 "
\N N \N N
\ \
/ L7

1.1 Preparation of 5-methoxy-2-nitroaniline

10 g of 5-chloro-2-nitroaniline are dissclved in 160 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

filtration. Drying gives 9.15 g of 5-methoxy-2-nitroaniline.
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APCI - M5 (at nospheric pressure chem cal ionisation -
mass spectronmetry) { 25 (M+rH) . Retention tinme R
rmnl: Determination is carried out by HPLC Col unm:

wiSBo9/iRdgh N SpeedRCD, 50 x 4.6 mm2 (Order NO. pcr/gp2006/011277

1.51450.0001) from Merck 30 Gadient: 5.0 mn, t =0
nin AB=0955 t =44nmm%B=2575 t==4.5
mntot=50mn: AB=0:100 Flowrate: 3.00 mM/mn
El uent A: water + 0.1 % of TFA (trifluorooacetic

veva! endiRPBISIEN R (oo pau DBy o BRED B 3 methy -

(RO ey et byt 1 - (6 met hyl pyr i di n-2- y1) -5, 6-

di hydro-4H-2, 3,6, 10btetraazabenzo[e]azul ene ("Al") is

o555 Sief Fmclhon2-fifoqednadse Hosahgadn 070 & Thb 289

O bhiford-AdthReARInil & 1.38 #90Pa20% solution of benzyl-
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 ml of metha-
nol and 150 ml of water, and 150 ml of 32% sodium hydroxide solution are
added. The mixture is heated at the boil for 3 hours, cooled, evaporated
and worked up, giving 8.9 g of (R, S)-3-(5-methoxy-2-nitrophenylamino)-2-

methylpropionic acid as crude product.

1.3 Preparation of (R,S)-8-methoxy-4-methyl-1-(6-methylpyridin-2-yl)-
5,6-dihydro-4H-2,3,6,10btetraazabenzoejazulene

8.9 g of the (R, S)-3-(5-methoxy-2-nitrophenylamino)-2-methylpropionic
acid obtained are dissolved in 40 ml of water and 40 ml 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-
methyl-1,3,4,5-tetrahydrobenzo[b]-1,4-diazepin-2-one, which is reacted
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
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

aqueous work-up, the oily crude product is purified by means of prepara-
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N/ N"AI" f \ANNINMNj 25 NN NN 1.1 Preparation
of 5-nethoxy-2-nitroaniline 30 10 g of
5-chl oro-2-nitroaniline are dissolved in 100 m of

WORORarsk) and 32.3 g of sodi um net hoxi de ar e PEHE®A06/611277

The reaction mxture is heateg at the boil under
reflux for 18 hours. After cooling, the mxture is
evaporated to dryness, 500 ml of water are added, and
the crude product is isolated by 35 filtration.

Ditiye HPOCY §Rirhy 28 nty of (R-IPB-Metyoxd~Rint¢tARnT (6 meethWRyridin-2-
2007/ 079820 P /EggJOOG(/ 011277 - Xgl. 2 P?engr ati ox@gf

( RS 63 gdieet Hok§ 521 0htetrapragnzalelasylepenet hyl -
propionic acid 5 9.15 g of 5-nethoxy-2-nitroaniline

are dissolved in 60 M of THF, and 6.5 nl of

2t hafﬁﬁyﬁw@rbft(ﬁ,SFSﬂﬁé’thbxgﬁ-MetWI-ﬁ(e‘lﬁf’é’t bytidifR-gh-5,6-
benzyl - trimet hyl ammoni um hydroxi'de i n nmet’hanol are
adidaairo®id-2; 3 6ctObdetradzeberapfe]azulapraiee dissotved ibd.b ml of

foy ,about 20 hour d, after oling, evaporated to
oidRIaehianeeand B2 Hiel boran s Bk ara S0gk dERydge. After
[

o 7R, BonT R AR ARG R WES ePapdBll o djftedsland
mithe orede prdtret edsaiurified dyomkeahsof préymarative UG dyiving
ev%porat %L ,and worked up, giving 8.9 g of

( #0990 "B net hoxy- 2- ni t r ophenyl ani no) - 2-

nmet hyi propi oni ¢ acid as crude product. 15 1.3

Preparation of

( RH8) follomirihoomipdunes bie obtalfedrahapgpysiydi n- 2-y1 ) -

5, 6-di hydro-4H 2, 3,6, 10btetraazabenzo[e] azul ene 20
8.9 g of the

Sia={p-ethoxy-—2sni tr ophenytamno)=—2-nethy| '
I(r?oﬁf&ﬁn bbt ai ned ar t”fﬁtgrfgll €in 40 m of vva'%%!ﬁézfr']%{a
40 nNo.of acetic acid, 8.4 g of zinc (coarsely

'R S) - 7- met hoxy- 3-

| P

i \N \N

!
HN\J{*N

(R,S)-1-(3-Chlorophenyl)-4-methyl-5, 6-
dihydro-4H-2,3,6,10b-tetraaza-
i benzo[elazuien-8-ol

powdghed) [are added, and (e Ju Xtgie is nepted at  the
oil Tor 18 hours. Aqueous Wp gives 2|35 g of
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met hyl
which is reacted 25 further w thout purification.

this end,

v

heat ed at

Work up,
of prepar
HPLC, gi vi
(R S)- 8-
yl)-5, 6-di
§ 1.4 60

(R S)-8-m
dihydro-4ﬂ
di ssol ved
boron tri
roomtenp

I hydr o- 4K

bromi de are added dr opw se.

t he crude product
5.1 g of

110C for 3 hours.

ing gives 2.34 g
thoxy-3-nEthyI- -t et rahydr

. Neated at 1
yri di ne- 2- caf

ol i ng and 35
pro UCtNIS purifie
q20 POFFEP20061011277

ng 78 ng of

t hoxy- 4- nethyr?r?h6-nethylpyrid|
hydro-4H 2, 3, 6, 10bt etraazabenzo
R &)-8-Chloro-4-methyl-1-(6-methylpyridin-2-
2t ho rlm

gyé%‘gﬁ%ﬁéﬁfgaéé%enzgﬁé?azule
in 2.5 M oénzdélehlieneonet hane, a
After

brature, the mxture was _evapor at

is dissolved in

-1, 3,4, 5-tetrahydrobenzo[ b] -1, 4- di azepi n- 2- one,

To
25 m of

PCT/EP2006/011277

- met hoxyphenyl ) -2, 4-di t hi oxo-1, 3, 2, 4-
di t hi adi phosphet ane are added8and the nmixture is
After cooling,

m xture is subjected to aqueous work-up,

t he

and the 30

H- MHz, de-

hBMSHY[H1.401(d, 3H,

1996f4qliz Eh, C} 227
razi de

ﬁ%&j%e 3.13.3
d(nb;w;reaaazsa 68 (m,
11y 26old Y8, u=5
hH2NH), 6.65-6.79 (m,
shaz b eNen), 7.30
(R g7z, §H)
NE6Q(E . = 7.6 Hz,
"y peas 2o e

cdtHY o

conpoune§ are obt
Structure

anal ogous
Yical data

20 N HN
1l or ophenyl -5,6- 25
+2,3,6, | ;i
N

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

benzo[e]azulene

oA la
et oy~ freans

", The
y 15
I\b. IIA2II

IIA5"

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

benzo[e]azulene
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b

benzo[ e] azul en-8-0l 30 35 WD 2007/ 079820
PCT/ EP2006/ 011277 -98 "A3" H NWVR (250MHz,

d6- DWVSO) :

51.40 (d, 3H C NJ =6.4 Hz, CH3), 2.27 (s, 3H,
W@Eﬁ%m 2¢-3-3 5 NN (m 2H), 3.58-3.68 (m Bphhoeosion2r7
5.9 % 1H, J=5 Hz, NH), 6.65-6.79(m 2H) , 7.5%
(s, '| , 7.30 (R - 99
S) - 80h|oro4methy| 1-(6-nmethyl pyridin-2 (d, J = 7.6
Hz, 1 H) yI) 5, 6-di hydro-4H 2, 3, 6, 10b-tetraaza 7. 69
(u, l=—"7-6Hz,—3210 benzo[qazu! epe—3-—H+—7F83H+—3F—=
1H "A4" C 1 | =N HNN 20
(+) (S) 84 Chl or o- 4- net hyl - }(6 thyl pyrid|n
2-yl)-5, 64

6enzo[ e] a3

di hydro-@ ~3, 6. <tetraaza-
rul ene v ABT |
K/ N \N
HN
\__,<

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

benzolelazulene

! IIA7II \ /
I =N
|
@N g
1-(6-Methylpyridin-2-yl)-5,6-dihydro-4H-
2,3,6,1 Ob-tetraazabenzo[e]azuIen-8—o|
"A8l!

(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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O-N 25 NN i HN =N 30

(R, S) - 8- Met hoxy- 4- net hyl

2-yl)-5, 6-di hydro-4H 2, 3, 6, 10b-t et raaza-

ng@zl%kgz@zul ene

-1- (6-net hyl pyridin-

35 WO 2007/ 079820 PCT/ EPZOOﬁ/p@%?EK)ZO%/U]]ZW
10O\ NN 5 HN_ (R S)-8-Mthoxy-1

- (3-net hoxyphenyl) 4 met hyl = 408--di hydro-4H2,3,6, 1
b-tetraaza- 10 benzo[e] azulene "AT HOiIiN 15 N ~N

HN, 1-(6-Methyl pyridin-
&beﬁ

Ch—t

2-yl)-5, 6-dihydro-4H 2,3,6,1

2!'\ InAQN 1
O \o

MPNNR [500MHzZ, de-

1r 9“ "!\%\
DMSO): 5 1.40 (d, 3H,
i J=6.8 Hz, CHs), 3.16-
| 3.21 (m, 1H), 3.31 (¢,
( 1H, J = 10.9 Hz), 3.69
| \,87 (dd, 1H, J = 10.7 Hz,
5 5.1 Hz), 6.22 (d, 1H,
|
I (R,8)-1-(5-Chloro-2-fluorophenyl)-4-methyl- | =86 Hz),8.54 (d,
i 5,6-dihydro-4H-2,3,6,10b-tetraaza- H, /=88 Hz), 661
! benzo{e]azulen-8-ol (s, 1H), 7:35 (¢ 1H,
" J=9.1Hz), 7.62-7.69
; {m, 2H)
T ~ 6 _~
| o _
|
| Ny
; N
| '(
|
1; (R,S)-8-Chloro-1-(3-ethoxyphenyl)-4-methyi-
! 5,6-dihydro-4H-2,3,6,10b-tetraaza-
|
benzo[e]azulene
”A1 1 n
Q \TF
F
yV/
- A\ /

-

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

L
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HNN 25 ~--(\ (R
S)-1-(5-Chl oro-2-fluorophenyl) - 8- net hoxy-
4- et hyl -5, 6-di hydro-4H-2,3,6,1 Ob-tetraaza

we:?f‘d?ﬁ@ g@zul ene 30 35 WD 2007/ 079820 PCT/ER2006/011277

PC/7EP2006/ 011277 - 100 "AT.C H NVR (500MHz,

DVBO): S 1.40 (d, 3H, HO F 30%t-6.8 Hz, CHs), 3.16 j
3.21 (m 1H), 3.31 (t, 5 NN1H J= 10.9 Hz), 3.69
HN-N (dd, 1 H, J = 10.7 Hz, 5. 6.22 (d, 1 H,

)

J =8.8 Hr), 6.61 (s 1/FF\ 7. H| 10

benzo[ e) arul en- 8-ol JN .69 (m 2H)
TA10" 15 N-N HN\ y

. B

'R, S) - 8- Chl oro-1- (3-jet hoXyphenyl y-4-net hyl 20 5,

-di hydrot4H 2, 3,-6, -tetTaaza benzo[ g] azul ene
N\ /

1
(;R—%P—t——ﬁ,, rﬂﬂ—&ﬁ&-—'&rﬂ—uefﬁph%gw—) A=methyt—3—=-8-"56
Hz) 8. 54|(d, 5,6-dihydro-4H72,3,6, | Cb-tetraaza- 1H,
3 1
=

TAl1" d |H

!
! (R,S)-1-(3-Bromophenyl)-8-chloro-4-methyl-
| 5 6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulene

|vA13|| N CI

1-(2-Chloropyridin-4-yl)-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzofe]azulene

||A1 4" CI

| A
P
Cl ol
N \/N
HN —N

o

|

|

} (R,S)-8-Chloro-1-(2,5-dichlorophenyl)-4-

{ methyl-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulene
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NF~7F 25 F N NON
(R, S)-8-Chl or o- 4- net hyl
phenyl ) -5, 6-di hydro-4H 2, 3, 6, 10b-t et raaza-

wPR07 981
101 "A12"

(R, S)-1-(3-Bronophenyl) - 8- cht'of 0- 4- net hyl -

s

G T HND/ -\ Br, 5 NI N

-1-(3-trifluoronethyl -

30

@zul ene 35 WD 20117/ 079820 PCT/ EP2006p8#kaTi06/011277

5, 6-di hydro-4H 2, 3, 6, 1(b-t et raaza benzo[ e] azul ene 10

A13" NC NN15 N HN 1-(2-Chloropyridin-4-yl)-5,
=iyt ot 4H2,3, 6, 1 Co-tetraazabenzof e} Fene—20
A H o NN AN N | X

% o

| YN

|

HN\_ﬁ/)::“

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

benzo[e]azulene

IIA1 6"

Cl

cl
HN\B~%£;:N

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

benzo[elazulene

IIA1 7"

‘ N
(R,S)-1-[8-Chloro-4-methyl-1-(6-methyl-

pyridin-2-yl)-4,5-dihydro-2,3,6,10b-tetraaza-

benzo|ejazulen-6-yllethanone
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25 (R S)-8-Chl oro-1-(2, 5-di chl orophenyl) - 4-

nmet hyl

-5,6-di hydro-4H2,3,6,1 (b-tetraaza-

benzo[ e] azul ene 30 35 WD 201) 7/ 079820

77 102- " A15"

, 5 N (N

(R,S)-4-Methyl-1-pyridin-2-yl-5,6-dihydro-4H-
| 2,3,6,10b-tetraazabenzo[elazulen-8-ol

w> E‘&%Q 6/ 0112 YEP2006/011277

E;M (g Chl or o- 4- net hyl - &6 rret hyl pyridin 1

2 yl)-5, 6-di hydro- 4H 2, 3, 6, 1083tet r aaza-

benzo[ e]azulene "Al16" C CI F 15 N~Nr HNN (R

S) - 8 ChI oro- 1- (5-chl oro- 2-fl uorophenyl)-4 20 |

ret 5,-6—di-hydro-4H 23,6, 10b—tetraaza——1 N 500MAZ o

benzhy[%] arul ene "A ?" i 25 N ~N| TG ¢ ' 16
I DMSO): 5 1.46 (d, 3H,

| HO o~y AN J=6.1 Hz, CHy), 3.40

| | P N)'\N (t. 1H, J = 10.7 Hz),
o 3.50-3.62 (m, 1H), 3.70

HN N

(dd, 1H, J = 11.5 Hz,
3.9 Hz), 6.25-6.44 (bs,
1H, NH), 6.46-6.52 (m,
1H), .56 (s, 1H), 7.71

(d, 1H, J = 8.7 Hz),

8.20 (d, 1H, J = 8.0
Hz), 8.32 (t, 1H, J= 6.8
Hz), 8.76 (t, 1H, J= 7.8

Hz), 9.58 (d, 1H,

J=52Hz), 10.1-10.3

(bs, 1Hz, OH)

HA1 9“

ot
g2

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

dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulen-8-ol

"A20l|

HN

benzo[e]azulene

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




e A i i i . SR
(R S) 1 [8-Ch | oro-4- rrethyl 1-(6-nethyl- 30
pyridin-2-yl)-4,5-di hydro-2,3,6, 1 Cb-tetraaza-
benzo[e] azul en-6-yl]ethanone 35 ., w,..............
.. ... 1NO 2007/ 079820 PCT/ EP2006/ 011277 -10

W*“%QP@‘W”?-Q NVR (500MHz, d6 DMSO): 6 1.46 (d, 3HP CT%(‘SZW“”W
J =6.1 H, CH3), 3.40 (t,-10#- J = 10.7 Hz),
3.50-3.62 (m 1H, 3.70 51 HN N ~ (dd,lH,J:11.5 Hz,
3.9 Hz), 6.25-6.44 (bs,

(R.S)-4-Methyl -1-pyridin-2-yl-5, 6-di hydro-4H 1H NH)

%54‘6!\231"52 (m 1H), 6.56 (s, . 13,6, 1
-tetraaz@abenzo[e] azul en-8-0 | = 8.7 Hz),

6.8 Hz),

J = 5.2 Hz),

10 8.20(d| 1H J=8.0 ¢
8. 76 (t, |1 H J =-7.8
10.1-10. 3| 15 (bs, 1

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

10 benzo[elazulene

IIA22" \ CI

Cl =

15

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

20 benzo[elazulene

HA23II

| AN

Cl —~N

i‘ 25 :/ ~N \/N
>—'—N

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

| benzo[elazulene

30

35



I \ 20 N HNN (R S)-1-(3-Hydroxyphenyl)-4-nethyl-5,6
i dihydro-4H 2, 3,6, 1Cb-tetraaza- 25

benzo[ e] azul en-8-0l "A20" ., CI 30 NON HNN
wdﬁo%m&zd3 Chl or ophenyl ) - 8- met hoxy-4 35 PCT/EP2006/011277
met hyl -5, 6-di hydro-4H- 2, 3, 6, -tetraaza-

benzo( e] azuI ene WO 2007/ 0798 PCTI EP2006/ 011277
-104- "A21" iN NN 5 HNN (R S)-8-Mthoxy-4-nmnethyl -
-pyridin-2-yl-5,6- dihydro-4H2,3,6,1 Ob-tetraaza 10

anaal-al .-\-...I lll\ﬁﬁll r\ N I\II\I 41— LININ]

N T1NIN

I
I
pDeEN Tagtrene I
R, ?)‘?A‘é_‘ Cnl or o- 1- (3 chI or opfre 4 nmet hyl
5, 6-di hydf o-4H 2, 6 1 Qo- tJa ra}@za 20 benzjo[ e] azul ene

NN
b t
A23"
; Q\N AN N
5 !

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

- ¢

i llA25II \
10 |

A=

15 1-Pyridin-2-yl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-8-ol

I
Z\

ik; HA26H \
|

|
0O N
20 W‘/\\

8-Methoxy-1-(6-methylpyridin-2-yl)-5,6-

{ i dihydro-4H-2,3,6,10b-tetraaza-
25 |

benzo[e]azulene

IIA27II OH

| cl

| N
30 | ; ‘-’\LN,N

| HN

: \J

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

tetraazabenzo[e]azulen-1-yl)phenol

35



C N 25 N HNCN (R 9)-8-C

hl or o- 4- et hyl - 1- pyridin-2-yl -5, 6 dihydro-4H 2, 3,

6,1 (b-tetraaza- 30 benzo[e]azul ene 35 WO 2007/079820

R 006/ 011277 -105- "A24" CI° XN N N 7
Wosz-q@‘ﬁgg%’ 1- (6- et hyl pyri di n-2-yl ) -5, 6- di hycnro'5c+7m’%6/0112

4H2,3,6,1 Ob-tetraazabenzo[H %zul ene "A25" 10 i \

HON NN HN N 15 1-Pyridin-2-yl-5,

6- di hydro-4H 2, 3, 6, 10b- tetraazabenzo[ e] azul en- 8- ol

"A26" QN 20 Y N =N HNN_8-Methoxy-|
L (6528 hy| pyridin-2-yl)-5, OR
di hydr o- 4 H-23610btetra

S

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

||A29|l \ O\
10 |
| _
15

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

IIA30"

Cl N

20
, 168 ¢
HN\/):N

8-Chloro-1-pyridin-2-yl-5,6-dihydro-4H-
25 2,3,6,10b-tetraazabenzo[e]azulene

30

"A31|| ‘
;[\ |

N \/N

e

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

35
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25 benzo[e]azulene "A27" OH O N 30 HN\~-N

3-(8-Chl oro-5, 6-di hydro-4H 2, 3,6,1 Cb-
35 WD 2007/ 079820

t etraazabenzo[ e] azul en-1 -yl ) phenol

PCT/ EP2006/ 011277 106 "A28" OH HO N ~N 5
W(lwz/wa?%xyphenyl ) -5, 6- di hydr o- 4H H%'NE;’2006/011277

6, 10b-t et raazabenzo| e] azul eni@ el

2, 3,

"A29" O-1 10 CI N
N HN N 15 8-Chl oro-1-(3-nethoxyphenyl)-5, 6-di hydr o-

4H 2, 3, 6, 10b-t et raazabenzo[ e] azul ene "A30" 20 C yx~
N_N_HNN
: IIA32H \
| | |
N
| /O\(\
| \¢5J\N SN
t / . /
| HN jN
] AN
i
| 8-Methoxy-1-pyridin-2-yl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
[ w "
A33
Br ‘ >N
5z
1 I \
N 2~
[ ~ N™ SN
9-Bromo-1-pyridin-3-yl-5,6-dihydro-4H-
2,3,6,7,10b-pentaazabenzofe]azulene
‘ IIA34|I N
| Br [ \\l
‘ =
| ~
N~ N \\/N
| HN ’):N
AN
i 9-Bromo-1-pyridin-4-yl-5,6-dihydro-4 H-
i 2,3,6,7,10b-pentaazabenzo[e]azulene
IIA35" H N_
N
&BF
N
O
N\N/ \
9-Bromo-1-(4-methoxyphenyl)-5,6-dihydro-
| 4H-2,3,6,7,10b-pentaazabenzole]azulene
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8- Ch
2,3,6,10b-tetraazabenzo[ e] azul ene

| oro- 1-pyridin-2-yl-5,6-di hydro-4H 25
hm'A31 O o 30 N\ -~

N HN N 8- Mt hoxy-1-(3-nethoxyphenyl)-5, 6-di hydro
wcHtoZoRes 10b-tetraazabenzo[ e] azul ene 35 \ NO pc1/EP2006/011277
2007?079820 PCT/ E P2006/ 011277 -107- "A32" ,- ~
\' N 5 HN N 8-Methoxy-1 -pyt¥&in-2-yl-5 6-d ihyd
ro-4H 2,3,6,1 (b-tetraazabenzo[e] azul ene "A33" Br N
10 NN YN HNN 15
9-—Brepa—tpyridin-—3-y+—5-6 -
Ob- maazabenzo[e] azubg e Nr"" HNN
9- Brono- 1t pyri di n-4-yl 75, 6- 6,7,1
(Po- pent aazabenzo[ e] az(ua:@e r
[ |
Py
LNV
| 9-Bromo-1-phenyl-5,6-dihydro-4H-
2,3,6,7,10b-pentaazabenzofe]azulene
HA37“ —
S
N\ /
N
N—y \
(R,S)-1-(4-Methoxyphenyl)-4-methyl-4, 5-
dihydro-6-thia-2,3,10b-triazabenzo[e]azulene
IIA38|| ' \
=
N/%/N

z S\’%'N
|
; (R,S)-4-Methyl-1-phenyl-4 5-dihydro-6-thia-
; 2,3,10b-triazabenzo[e]azulene
} l|A39II
i

?
N \/N
s\_):N

1-(2-Methoxyphenyl)-4,5-dihydro-6-thia-
2,3,10b-triazabenzo[e]azulene
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v

N N, N\

- (4- met hoxyphenyl ) -5, 6-di hydro- 4H 2, 3,6, 7,

o

30 9-Brono-1

Ob- pent aazabenzo[ e] azul ene 35 WD 2007/ 079
wPEhs/ErRe06/ 011277  -108- - ---------o- -

"A36" Br
9- Br ono- 1-

N-NN 5N H\N
phenyl -5, 6- di hydro19§¢|-

2,3,6,7,10b- pent aazabenzo[ e] azul ene F "A3
NN\ 15 (R S)-1- (4 Met hoxyphenyl) 4- et hyI

1
820

- - - PETAP2006/011277

7" 10 SN

R

$52310
1(2 Met ho

'l_I_IIdLOJ.UU'

razabenzofetazute

phenyl -4, 5-di hy
dzul ene "A39" 30

.-dlhydro 6-t hi a-

L0

1-(4-Methoxyphenyl)-4,5-dihydro-6-thia-

2,3,10b-triazabenzo[e]azulene

R S) - 4- Megh
h-tri aza nzo

xyphenyl )\

€ /:\625"
dr o-6-thi a
N N1

20

"A41ll

H
N OH

N
S hon
N~p;

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

benzo[e]azulen-9-ol

"A42ll

H
N o]
\

AN
VW

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

benzo[e]azulene

"A43||

OH

i

(R,S)-4-Methyl-1-phenyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-9-ol
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2, 3,10b-triazabenzo[e] azul ene 35 W) 2007/079820
PCTI EP2006/ 011277 -109- AM40" N MN\ / \ s 51
- (4- Met hoxyphenyl ) -4, 5-di hydro-6-thi a-
w022087/81982d r i azabenzo[ e] azul ene  "A41" H (N OH pAT/ER2006/011277
Ni, Na OH (R S)-l-(4-|—|ydro§i@henyl) 4-met hyl -5,6 15
di hydro-4H2,3,6, 1 (b-tetra benzo[ e] azul en-9- ol
"A42" H N\ / \ N20 O N
(R S) 9 Met hoxy- 1- (4- et hoxyphenyl) 4-

rrra% 5, 6-dihydro-4H 2, 3,6, Dtetraaza
ben e]az ul ene 25 "A43" |,

B

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

IIA45" \

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

benzo[e]azulene

IIA46"

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

benzo[e]azulene

"A4T"
HQ
N
5\(

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

2,3,6,10b-tetraazabenzole]azulene
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30 (R S)-4-Methyl-1-phenyl -5, 6-d ihyd ro-4H

2,3,6,10b-tetraazabenzo[ e] azul en-9-0l 35 WO

2007/ 079820 PCT/ EP2006/ 011277 -110- "A44" C NN 5
wBiNe#d/(7B820S) - 8- Chl or 0- 4- et hyl - 1- o-t ol yl - 5, 6- diAGIYER2006/011277

4H-2, 3, 6, 10b- t et raazabenzo[ e]jagul ene "A45" 10 G N N

HN N 15 (R S)-8-Chloro-4-nethyl- 1-mtolyl-5, 6-

di hydro-4H 2, 3,6,1 Ob-tetraaza- benzo[ e]azul ene

"AA6" 20 CI C N"N HNN 25
(R mAaﬁnL,hi oro- 1- (Z-chi orophenytp-4-net hyl -
5| 6- di hydrjo- 4H 2, 3, 6, 1 bl tehra zg- benzo[e] azul ene

(R,S)-4-Methyl-1-phenyl-9-trifluoromethyl-5,6-
dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulene

1] " F
A49 S F

(R,S)-4-Methyl-1-phenyl-9-trifluoromethyi-4,5-
dihydro-2,3,6,10b-tetraazabenzo(elazulene-
6-carbaidenyde

"A50" Br

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

benzo[elazulene
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"A47" 30

9- Di net hyl - 1- phenyl -5, 6-di hydro-4H 2,3,6,1

NN \'r NN35 (R 9S)-4,

b-t et raazabenzo[ e] azul ene WD 2007/ 079820

06/ 011277

PCo’ 0
WO(zﬁﬁgégg_ Met hyl - 1- phenyl - 9-tri fl uor onet hyl - 5, 6-

di hydro-4H 2, 3, 6, 10b- t et r aaztldenzo(e] azul ene

F F 10 !

~ N'N CAN N 15

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

dihvdro-2
GHaro-—-«

6,1

3,61 h-tetraazabenzofelazulene

-111 "A48" HF N FF N 5,NpNoya06/011277

" A49"

6- cAdai d
|

ei hyde " A50" ~.20 %x@, ~ ~J NN
o S
i

D
HN \_\FN
(R,S)-1-(5-Bromopyridin-3-yl)-8-chloro-9-
methoxy-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulene

HNC- ~N

f

IIA52"

O—
H p—
N

\

/
N —
NI\N/ \ N/ —O\ﬁ<F
F F
(R,S)-8-Methoxy-4-methyl-1-[6-(2,2,2-
trifluoroethoxy)pyridin-3-yl]-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzolelazulene

|IA53II

Cl

N\ / O\

N p——
PaYaN;
N/ N[ \_7<

F F

(R,S)-8-Chloro-9-methoxy-4-methyi-1-[6-
(2,2,2-trifluoroethoxy)pyridin-3-yi}-5,6-
dihydro-4H-2,3,6,10b-tetraaza-

2T

benzo[elazulene
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25 (R S)-1-(5-Bronopyridi n-3-yl)-8-net hoxy- 4-
)-8-m b-tetraaza L

nmet hyl

-5, 6-di hydr o- 4H 2,

benzo[ e] azul ene 30 35 WO 2007/ 079820

wdedt/R83aP6/ 011277 112 "A511' 0 | ~N C
(R S)-1-(5- Brom)pyrldlnSyI? 8-chl or o- 9-

nmet hoxy- 4-

nmet hyl - 5, 6- di hydro*

NN bctHidpo6/011277
¥r2 36 1 b 10

t et raazabenzo[ e] azul ene "A52" O H NN 15 NNN ~F F

F (R 9)-

8- Met hoxy- 4- et hyl - -[6-(2, 2,

2

trifl

n

ﬁ—p‘y“ﬁ—d'l—ﬁ_S—Y'H—*S'—G—dT— -1 o4t
rabenzo[ e] azulgehe (/Rﬁ’o‘(—hyd

Cl j )\
\// N
LN

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

tetraazabenzo[ejazulene

N

laVWal ~y 0 1
20—2,3,6,1

ON

llA55"

l——\

8\3\—4)
N
NI\N/>_®

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

benzo[elazulene

IIA56"

ZAN\__Cl
n/% -
=
S%“ v
\ -
N—N \Ff

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

benzo[e]azuiene




"A101" -0 20 N HNO N N N 25 8- Met hoxy-4-net hyl -
-pyridin-3-yl-5 6- dihydro-4H2, 3, 6,1 Ob-tetraaza-
benzo[ e] azui ene 30 35 MD 2007/ 079820

woPSg07/68806/ 011277 - 128- A102" 0 Nd N/ Ned¥ERO006/011277
[4-(8-Meth oxy-4-meth yl - ﬁﬁ? hydro 4H 2,
3, 6, 10b- tetraazabenzo[e]azul 1-yl) 10
phenyl ] di nethylam ne 15 20 25 30 35 WD 2007/079820
PCT/ EP2006I 011277 -129

"A102" \
0

H

N\%\:/)
5 N
Wa QN\

[4-(8-Methoxy-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[elazulen-1-yl)-

10 phenyl|ldimethylamine
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The follow ng exanples relate to nedi canents: 5
Exanple A: Injection vials A solution of 100 g of an
active ingredient of the formula | and 5 g of diso-

woHogwtegsly ogenphosphate in 3 | of bidistilled wat/eproos011277

adjusted to pH 6.5 wusing 2 {}éﬁydr ochloric acid,
sterile filtered, transferre nto injection vi aI s, 10
| yophi li sed under sterile conditions and seal ed under
sterile conditions. Each injection vial contains 5 ny
of active ingredient. Exanple B: Suppositories 15 A
m xture of 20 g of an active ingredient of the fornmula

| ThetfblldRBigeexeimsiey aelatetd ineiditamnehtd400 g of cocoa
butter is nelted, poured into noulds and allowed to

cool Each suppository contains 20 ng of active

redl aml C. Solution A solution is
b RS AIAG, . | o

active ingredient of the
fornulal 9.38 g of NaH2PO4 - 2 H20, 28.48 g of
Na2HP04 12 H20 and 0.1 g of 25 benzal koni um chl ori de
i A\ SelOtion obfl 0Bigddfsan atlivt ingtestientidfehepirsuladjanst &g afaliso-

th I d d I
bgwm?aér eoshhpS Ing| Rtigistied waterys Sanysied Hephgh &
I
o2 N BT QoiHOriEETER sferfe Ao R Rt TS IniBhiopvigls,
g waphIIM&sIeIndw starile coaditiphs @ancasediléd ander Sterile gondmons.

~ Each injection vial coptairs 5 mg of pytlve ingredient. g - "Ar x

ftlrm/a~wen LWL, . 6".kwr..x'a WO
2007/ 079820 PCT/ EP2006/ 1111277 -130- Exanple E:

TEXamhple/BMSUpposiries kg of active ingredient of the
formula I, 4 kg of lactose, 5 1.2 kg of potato starch,

0.2 kg of talc and 0.1 kg of rragnesmmstearate i's
Py e%s)gal(ﬁlagf ?915?0 \églgqac':tf\)/re]%gr aH ftthe gor\ﬁ?ulzt:\ Iit‘?\t fod 8 of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.
Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH,PO4 - 2 H0, 28.48 g of Na;HPO, - 12 H,O and 0.1 g of
benzalkonium chloride in 940 mi 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.
Example D: Ointment

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

Vaseline under aseptic conditions.
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tabl et contains 10 ng of active ingredient. Exanple F:
Dragees 10 Tablets are pressed anal ogously to Exanple
E and subsequently coated in a conventional manner

woWeho@spoat i ng of sucrose, potato starch, talmgr/Ermagaoii277

canth and dye. 15 Exanmple G, Capsules 2 kg of active
ingredient of the fornmula I " introduced into hard
gelatine 20 capsules in a conventional nmanner in such
a way that each capsule con- tains 20 ng of the active

i pgredi . le H Anpoules 25 A solution of 1 kg
oﬁggsldélggg'i Igﬁgeggent of the formula | in 60 1 of
bidistilled water is sterile filtered, transferred

into anpoul es, |yophilised under sterile conditions
aAdnixurecef§ Lk of agtive ingeediontiot therfermetadh 4dgpefupetose,

SacRosbpatteshran Bede & Ba1T kg obtagiBstinsiparate i
Pre%%@BQH %déorﬁ@n%hﬁﬂnEAﬁQ? fd“ﬁiv%‘té’él@tsﬁn%?féﬁ%%y that each

ructure / nane
tablet contains 10 mg of active ingredient.

Example F: Dragees

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.
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-

tains 20 mg of the active ingredient.
Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | 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.
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N -N 15 (R, S)-8-Hydroxy-4-nethyl- 1-(6-nethyl

pyridin-2-yl)-5, 6-
di hydro-4H 2, 3, 6, 10b-t et raazabenzo[ e] azul ene A2" \ C

wz&@)m/om’s‘% N ~N HNC N (R PCT/EP2006/011277

1-(3- ChI or ophenyl) - 4- met hg -5, 6-di hydro-4H 2,
3 6, 10b- 25 tetraazabenzo[e] %ul en-8-ol "A3. CI 17N
NON 30 HN' N (R, S)-8-Chloro-4-nethyl -
1-(6netthyl pyridin-2-yl)-5,6-di hydro- 4H 2,
3,6, 10b-tetraazabenzol €] 3 V\D 2007/ 079820
PCT/ EP2006/ 011277 - 413§Z¥%eltnea S'IN N NHN/ N
(+)-(S)-8-Chloro-4-nmethyl-1-(6-nethyl pyridin-2-yl)-5,6
- di hydro-4H2, 3, 6, 10b-tetraazabenzo[ e] azul ene 10
"AR" Wompblndd's&lectéd from the group

Compound Structure / name
No.

:

H

N

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

"A2ll \ Cl

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

tetraazabenzo[e]azulen-8-ol

I|A3I|

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




15 HN N (R, S)-8-Met hoxy-4-nethyl -1

-(6-nethyl pyridin-2-yl)-5,6 di hydro-4H 2, 3,6,1

Ob-t et raazabenzo[ e]azul ene "A6" 20 HN N 25 (R,
wB0080Msbdhoxy- 1- ( 3- met hoxyphenyl ) - 4- met hyl -5, PCT/EP2006/011277

6-di hydro- 4H-2, 3,6, 10b-tetragzabenzo[ e] azul ene "AT

30 HON NN HN N 35

1- (6-Met hyl pyridin-2-yl)-5, 6-di hydro-4H 2, 3, 6, 10b-tetr

aaza- benzo[ e] azul en-8-o0l WO 2007/079820 PCT/ EP2006/ 0

112 "pA4B83 8" d OV /7 F TNNN5 < HNCN

(R S)+1-(5-Chl oro- 2-f | uor ophenyl ) - 8-

.6 di hydr o- 4H P, 3, 6, 10b-t et ]azpl ene 10

" A9" FI HOF NNN HN N 15 AN

(R ' S)11-(5-Chl pro-2-fl uoropheny

-4H

(+)-(8)-8-Chloro-4-methyl-1-(6-methylipyridin-2-yl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[elazulene
IIA5II \

(R,S)-8-Methoxy-4-methyl-1-(6-methylpyridin-2-yi)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzofe]azulene

L1} 6" O\
0
Ay
HN _%:N
(R,S)-8-Methoxy-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-

4H-2,3,6,10b-tetraazabenzolelazulene

-
Y

N

HO =
@\N/\/N
HN\_):N

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

benzo[e]azulen-8-ol

]
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2,3,6,10b-tetraazabenzo[ e] azul en-8-o0l "A10" 20 cl N

zN HN\\_ N 25
(R, S)-8-Chl oro-1- (3-et hoxyphenyl ) -4-net hyl -5, 6-di hydro

wo4bh7/029830 6, 10b- t et raazabenzo[ e] azul ene

/I F F NNN _133.-
(R, S)-8-Chloro-4-nethyl-1-(3-trifluoronethyl phenyl)-5,
6- 35 di hydro-4H 2, 3, 6, 10b-t etraazabenzo[ e] azul ene WO
2007/ 079820 PC7'/ EP2006/ 011277 -134 "Al2- CI H Br N

"All" pCIT/B#20BID11277

NN " 1] Cl

(R S)-|1- (3-Brorophenyl ) -8-chl oro-4-ne 5, 6- di hydr o-
4H 2,|3, 6, 10b-tiet raazabenzo| ej;azul ene " NC 10 N
N 15 |HN N

1- (2-Chl oropyri
aaza henzo[ e] az

F
din-4-yl)-5,6-di -4 2,3,6,10b-tetr
ul ene N™ N

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

lIAgll Cl
NT N
HN \,QZN
(R,S)-1-(5-Chloro-2-fluorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,1 0b~tetraazabenzo[e]azuIen—8—o|
HA1 OH
\
(R,S)-8-Chloro-1-(3-ethoxyphenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
"A11" Cl

N F>TFF
oo

N—
(R,S)-8-Chloro-4-methyl-1-(3-trifluoromethylphenyl)-5,6-

Za

dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

e omi s
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c 20 C

~C NN HIN 25 (R S)-8-Ch to

ro-1-(2, 5-dichlorophenyl)-4-nethyl-5, 6-dihydro-

4H 2; 3, 6,1 (Cb-tetraazabenzo[e] azulene 30 35 WO
w3Q00/@@9R820 PCL7 E P2006/ 011277 -135- "Al5" @CT/EH0068011277

NL \N HN N (-)-(R-8-Chl orqu et hyl -

1- (6-nmethyl pyridin-2-yl)-5,6

di hydro-4H2,3, 6,1

b-t et raazabenzo[e]lazulene "A16" CI C F N ~N 15 HN

N (R S)-8-Chloro- | -(5-chloro--fl uo
rophenytja thyl =5, 6- dinhydro-482,c3, 6, T
(b-t et|r aazabenZzo[ e] azul ene 20 "A17" CI /N N N 25 NN
0 H -
(R S)-|1-[8-Chl gro-4-net hyl 1-(6- | pyridin-2-yl)-4,5
- / Br
N
-,
N\N

(R,S)-1-(3-Bromophenyl)-8-chloro-4-methyl-5,6-dihydro-4 H-

2,3,6,1 Ob-tetraazabenzo[e]azulene

IIA1 3" i/(\r
; SN N
1-(2-Chloropyridin-4-yl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[e]azulene
||A1 4n CI
Cl Cl
NT N
HN —N

(R,S)-8-Chloro-1-(2,5-dichlorophenyl)-4-methyi-5,6-dihydro-

4H-2.3,6,10b-tetraazabenzo[elazulene
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di hy

dro-2 ,

3, 6,10 Ob-tetra aza be nzo [ e] azu le

n -6-yl)etha none 30 35 IJ 2007/079820
PCT/ EP2006/ 011277 -136- "A18" HOIiN N ~N 5 r HN N

\N&Eb@%W7

égalyet hyl -

1-pyridin-2-yl-5, 6-di hydr o- 4H 3c3yip2806/011277
LN N

- tetraazabenzo [e]azul en- 83%I 10 "A19" OH HO

N15

HNC (R,

S) - 1- (3- Hydr oxyphenyl ) - 4- net hyl -5, 6- di hydro-4H 2, 3,
6, 10b-tetraazabenzo[ e] azul en-8-ol "A20" ~~CI 20 NIN

HN N
S)-1-
4H 2,
2007/

"/\

LD
" "
&I r

6, 10b-t

79820 P(%' / EP2006/ 011 7-

e

henyl ) - 8- net hoxy- 4- net h
traazabenzo[ g] azul ene

|

(-)-(R)-8-Chioro-4-methyl-1-(6-methylpyridin-2-y1)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[elazulene

|IA1 6" CI
cl | X F
= N7 /N
H&\y_’<§“:N
(R,S)-8-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
IIA1 7II ‘ \
Cl ~N
N ‘\N
\77/N\—_’):N

(R,S)-1-[8-Chioro-4-methyl-1-(6-methyipyridin-2-yl)-4,5-
dihydro-2.3,6,10b-tetraazabenzo[elazulen-6-yllethanone




hleind

“"A21 iN NN 5/ HNN
(R S) - 8- Met hoxy-4-net hyl - 1- pyridi n-2-yl -5, 6-di hydr o- 4H
- 2,3,6,10b-tetraazabenzo[ e]azul ene 10 "A22" C C N

) N . -

7 _ PCT/EP2006/011277

W ?Igmg@%l oro-1-(3-chl or ophenél )-4-nmet hyl -5, 6-di hydro
-4H 2, 3,6, 10b-tetr aazabenza[3 J'azul ene "A23" 20 yx~

10

15

20

25

30

35

Cl N N HN PJ
(R S)-8-Chl oro-4-nethyl -1-pyridin-2-yl-5,6-di hydro-4H

25

anzalh~Aan—oAT a1l n_AN AN an ™ [\ A

2,3, 6-10b-tet
35 318

HNC N

:

Al an
dazaucTizurcc] azul ©ric A& oU Ul IN IN —|l\i

)r 0- 1- ( 6- met hyl X
t

pyridijn-2-yl)-9%, 6-di hydro-4H 2, 3,6,1 - t
raazabenzo [e]4zu | ene WO 201HQL0 0
P2006//011277 138- " 325" I
= N \/N
HN —N

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

tetraazabenzo[elazulen-8-ol

IIA1 9" | \ OH
HO =
N N
HN ‘g:N
N
(R,S)-1-(3-Hydroxyphenyl)-4-methyl-5,6-dihydro-4H-
2,3.6,10b-tetraazabenzo[e]azulen-8-ol
"A20" (\\\/CI
0 ‘ X =
Z N /N
HN —N

(R,S)-1-(3-Chlorophenyl)-8-methoxy-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
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HOIN N~N 5

HN 1-Pyrid i n-2-yl-5, 6-d i hyd

ro-4H 2, 3, 6,10 b-tetraaza- benzo[ e] azul en- 8- ol

"326" 10 iN N

wB20vi01vexy - 1- ( 6-

N HN N 15
met hyl pyri di n-2-yl) -5, 6- di hydr BEWEPZO§911277

6, 10b- tetraazabenzo[e] azu I@m_"AZ?" OH C 20 HNC

N J 3-(8-Cnl

or o- 5, 6- di hydro-4H 2, 3, 8, 10b- t et r aaza

be nzo[ e] azul en-1-yl) phenol 25 "A28" OHHO"" Ni N

30 HN N

1- ( 3- Hydix@9yph
benzol| e] azul en;
PCT/ EP2006/ 011

enyl ) -5, 6-di hydro-4H 2, 3, 6,10b-tetraaza-
8-ol 35 W) 2007/079820
277 139- "A29"

8' - | N

~
0,0
HN —N

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

2,3,6,10b-tetraazabenzo[elazulene

HA22"

HN

Ci
N \/N
-

(R,S)-8-Chloro-1-(3-chiorophenyi)-4-methyl-5,6-dihydro-4H-

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

IIA23H

N
N
N

0L
HN\,&%

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

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

z

IIA24"

~

Cl | _N

N \/N
HN >:N
N

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

tetraazabenzo[e]azulene
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N
8-

Ob-
wbd
25

8-

HNN

UQ

N
Chl

Jo94s3

5 HN N
or o- 1- ( 3- met hoxyphenyl ) -5, 6-di hydro-4H 2, 3,6, 1
tetraaza benzo [e]azu |l ene 10 "A30" Y'N N HN-N 15

-1 pyridin-2-yl-5, 6-di hydro-4H 2, 3, 6, ;CT/EPZOOG/QHZW
HN N

etraaza benzo[ e] azul ene13é'3A31" 20 0 Y

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

t et
1/

t traaza be nzo [e] azu | e ne "A32" OiN 30 N N

q

¢

ra

Npt 3
VEEZIOXY

benzo[ e] azul ene 35 WNO 200 820
-P2006/ 011+277 -140 "A33" N Br NY N ~N

.
J.*—PyITUIII L'yl'd U UIII UIU ’-|'l_|'L o, O,

; ~N \N
HN

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

benzole)azulen-8-ol

"A26"

N

o) =N

N \/N
HN\’):N

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

tetraazabenzo[elazulene

||A27ll

) 9/
HN >:N
N

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

benzo[ejazulen-1-yl)phenol

llA28"

OH

HO

N \/N
HN\—):N

1-(3-Hydroxyphenyl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[e]azulen-8-ol
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5 HN N

9-Brono-1-pyridin-3-yl-5,6-di hydro-4H2,3,6,7, 1

b- pent aaza benzo[e]azul ene "A34" N 10 Br Y~, N N HN
woldoRRoresao, pyri di n-4-yl -5, 6-dj hydr o- 4H 2, 3, 6, 7, 10b- pent
benzo[ e] azul ene "A35"TIIN NBr 20 N NI,N\ \
9- Bronp- 1- ( 4- met hoxyphenyl ) - 5, 6- di hydr o- 4H 2,
3,6,7,10b- pentaazabenzo[e] azulene 25 "A36" Br N'N

aaza-

PCT/EP2006/011277

HN\  N—38-%=Brprro-t=-phenyt=5,6=dirhydro=-A+ 23,6, 7,1
b- pent aZ\&Z - benzo[ e] azul ene 35 ENO 8)798 0

PCT/ EP2006/ 011R77 -141 "A37" - S ~ 5 N N

(R S) [ 1- (4- Met hoxyphenyl ) - £ - 4,581 hydr o- 6-t hi a-
2,3,1 Ob-triaz

abenzo[ e] azul en |

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

IIA30"

tetraazabenzo[e]azulene
\

Cl l =N
|
HN\,):N

8-Chloro-1-pyridin-2-yI-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[elazulene

Y

IIA31 (1)

5
| Q
Y )

@/N

HN N

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

tetraazabenzo[elazulene

IIA32"

~

|
/O l /N
N \/N
HNjN

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

benzo[elazulene
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" A38"

S) - 4- Met hyl

I 10 F N'NSN 15 (R

3,10b-tri aza-

W (%%[“}g/g

- 1- phenyl -4, 5-di hydro-6-thia-2,

benzo[ e]azul ene "A39" 20 NIN S N

oxyphenyl ) -4, 5-di hydro-6-thia-2, 3,10
%@% e] azul ene " A40" ~5 NO 30 N N | pC”EIP%%I/OHZW

- (4- Met hoxyphenyl ) -4, 5-di hyd#$0-6-thi a-2, 3, 10b-tri aza-
benzo[ e] azul ene 35 WO 2007/ 079820 PC1/ EP2006/ 011277

-142-
(RS)

n A41 n
1

~
o)
D
K
<
5
D
_D
z
P
8
3
1

H OH N5 N-N(}l
ﬁd_l_b\/rlra 4 H-

7 i ]

I\N

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

benzo[e]azulene

lIA34||

N

Br , N
7
N
N

N /
HN\J:N

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

benzolelazulene

~
=

IIA35II

H N—
N —

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

pentaazabenzo[e]azulene

IIA36H

@9

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

benzo[elazulene
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2,3,6,1 (b-tetraazabenzo[e] azul en-9-0l "A42" H 10 N O

N /

N, N O

(R'S) - 9- Met hoxy- 1- (4- et hoxyphenyl ) - 4- net hyl - 5, 6- di hyd

W(W%/??ﬁ%%

2,3,6,10b-tetraazabenzo[ e] azul ene " AdBEpdus/011277
~ NN (R S)-4-Meth

-1

I
- phenyl -5, 6- di hydro-4H 2, 3,6/4bb-t et r aaza-
benzo[ e] azul en-9-0l "A44" 25 CI N i N HN N 30
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9-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyl-5,6-dihydro-
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8-Chloro-1-(4-methoxypyridin-2-yl)-4-methyl-5,6-dihydro-4H-
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8-Chloro-1-(3-fluorophenyl)-4-methyi-5,6-dihydro-4H-
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8-Chloro-4-methyl-1-(3-trifluoromethoxyphenyl)-5,6-dihydro-
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2,3,6,10b-tetraazabenzolelazulene
IIAggll Cl
&
e ~N
HN' HINX
N =
>——< |
\
N/N
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9-Chloro-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[e]azulene
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8-Methoxy-4-methyl-1-pyridin-3-yl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[elazulene
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[4-(8-Methoxy-4-methyl-5,6-dihydro-4H-2,3,6,10b-tetraaza-

benzo[e]azulen-1-yl)phenylldimethylamine

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

2. 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
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(R,S)-8-Hydroxy-4-methyl-1-(6-methylpyridin-2-yl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-1-(3-Chlorophenyl)-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[elazulen-8-ol

IIA3" , \

Cl< =N

N~ SN

N %EN/

(R,S)-8-Chloro-4-methyl-1-(6-methyipyridin-2-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene
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(+)-(8)-8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[elazulene
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(R,S)-8-Methoxy-4-methyl-1-(6-methylpyridin-2-yl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-8-Methoxy-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-

4H-2,3,6,10b-tetraazabenzo[e]azulene
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1-(6-Methylpyridin-2-yl)-5,6-dihydro-4H-2,3,6,10b-tetraaza-
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"A9" CI

HO .
N’ \/N
HN\_%:N
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(R,S)-8-Chloro-1-(3-ethoxyphenyl)-4-methyl-5,6-dihydro-4 H-
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(R,S)-8-Chioro-4-methyl-1-(3-trifluoromethylphenyl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
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1-(2-Chloropyridin-4-yl)-5,6-dihydro-4H-2,3,6, 10b-tetraaza-
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(R,S)-8-Chloro-1-(2,5-dichlorophenyl)-4-methyl-5 6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-1-(3-Chlorophenyl)-8-methoxy-4-methyl-5,6-dihydro-

4H-2,3,6,10b-tetraazahenzo[e]azulene
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8-Methoxy-1-pyridin-2-yl-5,6-dihydro-4H-2,3,6,10b-tetraaza-
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NN (

R,

{9-0l "A42" H 10 1/ N

S) - 9- Met hoxy- 1- (4 nmet hoxyphenyl) 4- mst hyl - 5, 6- di hydro

2 12 o 1N

.. Ralll

15 4H42+ "J.Ulr' tetraazabenzotetazul t:llt: " qu —OH—N—N
\\' N |20
(R S){4- Met hyl {1- phenyl -5, 6-di hyd o 4

3, 6, 10b-tetraa%

ra

\
N

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

benzo[elazulene

IIA34II

N
Br (\

P
| N
N~ N /N
HN_ jN
9-Bromo-1-pyridin-4-y1-5,6-dihydro-4H-2,3,6,7,10b-pentaaza-

benzo[e]azulene

IIA35II

H N—
N —
Nl\N/}—@' AN

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

pentaazabenzo[elazulene

“A36"

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

benzo[elazulene
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benzo[ e] azul en-

S) - 8- Chl or 0- 4- net hyl - |

6- di hydr o-4H 2,

RS

SRR
25 Cl i N HNC N f
-o-tolyl-5,
3,6,10b- tetraaza benzo[ e]azul ene 35 WO

9-o! "A44" 30 (R

Wﬁ%&)ﬁ(ﬁ%ﬁ&zo PCT/ EP2006/ 011277 -170- "A45" Cl pNthPp2606/011277

(R S)-8-Chl oro-

, 10b tetraazabenzo [e]azu | ene

HN N 15 (R S)-

4- et hyl - 1- n¥ 188yl - 5, 6- di hydr o- 4H 2, 3, 6
10 "A46" C \ G N ~N
8-Chloro-1

-~ ALl

)

- (2- chi-erpphen
h-tetira enz
(R, S) -4, 9- Di met
25 tetraazaben%

et bl .
H—4=—ethy—=56-dirhydro-—4t-

o[ e] azul ene " A4T7" \' j NN
hyl - 1- phenyl - 5°6=d o- 4H 2, 3, 6, 10b

o[ e] azul ene

(R,S)-1-(4-Methoxyphenyl)-4-methyl-4,5-dihydro-6-thia-
2,3,10b-triazabenzofe]azulene

IIA38"

AN

| A

S \’%:N
(R,S)-4-Methyl-1-phenyl-4,5-dihydro-6-thia-2,3,10b-triaza-

benzo[elazulene

\
-z

IIA39||

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

benzolelazulene

"A4OH

v

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

benzo[e]azulene
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FNF N30 NN~ (R S)-4-Mthyl-1-phenyl-9-trifl
uoronet hyl -5, 6-di hydro-4H 2,3,6,1
b-t et raazabenzo[ e] azul ene 35 WO 2007/ 079820
PCT/ EP2006/ 011277 -171 "A49" FFF 1~- N"N 5 OMN =N
wd BoShrekadet hyl -1 -phenyl -9-trifluoronethyl -4, pct/EP2006/011277
5-di hydro- 2.3,6,1
b-t et raazabenzo[ e] azul ene- GJggr'bal dehyde 10 "A50" Br~
IN O NN HNN 15
(R 'S)-1-(5-Bronopyridin-3-yl)-8-nmet hoxy- 4- net hyl -5, 6-

di hyd 0-71A—jﬁ?., 3,76, 10b-tetTaazabenzofegazutene Br —AS51
+~N |20°Ci' I NN HNN 25 H OH

N
N~y

(R,S)-1-(4-Hydroxyphenyl)-4-methyl-5,6-dihydro-4H-
2.3,6,10b-tetraazabenzo[e]azulen-9-ol

llA42" H —

)\‘rN /
y) @]
N~ C

(R,S)-9-Methoxy-1-(4-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene

"A43ll OH

H

Y

=
S N@
\< )
N—N

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

benzo[elazulen-9-ol

\ /7

N
N —N
(R,S)-8-Chloro-4-methyi-1-o-tolyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo(elazulene

"A44" S
|
\
H
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(R

S) i 1- (5-Bronopyridi n-3-yl)-8-chl oro-9- et hoxy- 4- net hyl

I
- 5,6-di hydro-4H 2, 3, 6, 10b-t et raazabenzo[ e] azul ene

wo Mpdiordg2o HN 30 N NF NN -TFF PCT/EP2006/011277
(R'S) - 8- Met hoxy- 4- et hyl - 1-[ ?62 2,2-trifuoroethoxy)-p
yridin- 35 - 170 -

3-yl]-5, 6-di hydro-4H 2, 3. 6, 1(b-t et raazabenzo[ e] azul ene
L WD 2007/079820 PCT/ EP2006/ 011277 -172 "A53" CI H

N OX/
(R S
o_
et hoxy
a- 10

SHL o

(

)-pyridin-3-yl]-5,6-di
benzol el aﬁzul ene "A54" p-

NN LN
NON"IN ' F F

9- met hoxy-4-net hyl -1-[ 6

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

tetraazabenzo[elazulene

[ "A4B"

Ci 9\0
N \/N
HN\_—%:N

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

I|A47ll

5\( N7/©
\
N—N

(R,S)-4,9-Dimethyl-1-phenyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulene

IIA48"

N
W
N\N

(R,S)-4-Methyl-1-phenyi-9-trifluoromethyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzolelazulene
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15 HN N (R S)-

-(6-nmethyl pyri

8- Chl o ro-9-net hoxy- 4-net hyl -1
di n-2-yl)-

5, 6-di hydro-4H 2, 3, 6, 10b-t et raazabenzo[ e] azul ene 20

W'“" %ﬁ 798&‘{:}“ or o-

N NN F 25
11277
1- (5-chl oro-2-fl uorophenyl) - 4- PCFEPfOOg/O 12

6 d| hydr o- 4H 2, 3,6, 10b-t et tdhzabenzo[ e] azul ene
trifluoroacetate 30 35 WD 2007/079820
PCT/ EP2006/ 011277 -173 "A57" CI N HO 5 N\N NN

(R S) thlr'x‘rn
- (4- 5th(ﬁ(’@pyrl
di hydq 0- 4H- 2, 3|
cl 100H\ I N
-(2-nmet hyl t hi az

di n-2-yl)-4- nethy#-F,ﬁ

6, 1 Ob-tetraazabe ro[e enee "A58"
NNN 15 (R S)-8- Ior et hyl -

rol - 5-yl)-5, 6-di hyg

N

</

(R,S)-4-Methyl-1-phenyl-9-trifluoromethyl-4,5-dihydro-
2.3,6,10b-tetraazabenzo[e]azulene-6-carbaldehyde

[ ||A50u

(R,S)-1-(5-Bromopyridin-3-yl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzofelazulene

NA51 "

~ \N

(R,S)-1-(5-Bromopyridin-3-yl)-8-chloro-9-methoxy-4-methyl-
5,6-dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

IIA52II

0__

ZT

N —

I%Oo F
/

N<y \N \(

(R,S)-8-Methoxy-4-methyl-1-[6-(2,2,2-triflucroethoxy)-pyridin-

3-yl]-5,6-dihydro-4H-2,3.6,10b-tetraazabenzo[elazulene
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4H 2, 3,6,1 Ob-tetraazabenzo[ e] azul ene "A59" -Br N

20 N -

N- N

(R, S)-9-Brono-4-net hyl -|

-(6-met hyl pyridin-2-yl)-5,6-di hydro 4H2,3,6,1

i zabenzo[ e] azul ene 25 "A60" CI / \ npfrebrookihi277
G

(R, S)-8-Chloro-1- (3-fl uor ophbft) - 4- met hyl - 5,

6- di hydro-4H 2,3,6,1 b-tetraazabenzo[e]azul ene 35 WO
2007/ 079820 PCT/ EP2006/ 011277 -174- "A61" C / \ OF

V  HNN-F—53*F—NN
(R S)18- ASr ol 4- net hyl -1-(3-trifl %‘romst hoxyphenyl ) -5
, 6- 10 di hydr o{ 4H 2, 3, 6, 10b-ﬁet rE&gxaB%nzo[ e] azul ene
A62" | Cl \g\_// \
N o F
| / / O
NV N \_7<
EF
(R,S)-8-Chloro-9-methoxy-4-methyl-1-[6-(2,2,2-trifluoro-
ethoxy)-pyridin-3-yl]-5,6-dihydro-4H-2,3,6,10b-tetraaza-
benzo[elazulene
IIA54H
O/ | N
o] | N ~N
\N \\/N
HN %:N
N—
(R,S)-8-Chloro-9-methoxy-4-methyi-1-(6-methylpyridin-2-yl)-
5,6-dihydro-4H-2,3,6,10b-tetraazabenzofe]azulene
"A56ll

H
N

Cl
Cl
ﬁ%”
\ /)
N—N £

(R,S)-9-Chloro-1-(5-chloro-2-fluorophenyi)-4-methy!-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

trifluoroacetate
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H Cl

N 15 N-N

(R,

S) - 8- Chl or o- 1- (5- chl or ot hi ophen- 2-yl) - 4-net hyl -5, 6-
o-4H 2, 3, 6,1 (b-tetraazabenzo[e] azul ene "A63"

di hydr

wdbood®7dho N HN N \N 1T | 25

PCT/EP2006/011277

(R S)-8-Chl oro-4-net hyl -1-(5I-jZ§thyI -2H pyrazol -3-yl)-5

, 6- di hydro-4H 2, 3, 6, 10b-t et

Zabenzo[ e] azul ene " A64"

Cl o  N30HN\N N
(R S)-9-Chl oro- 1- (3- net hoxyphenyl ) - 4- met hyl - 5, 6- di hydr
0- 354Fgep, 67 1 Cb-tetTaazabenzo[ gfjazulene
trifl Lﬂor oacet ate WO 2007/079820 PCT//EP2006/ 011277
-175 '1AB5" O IN 5 HN N, N N
(R, S) 18- Met hox*- 4- et hyl - 1- pyr ih'di y| - 5,@- di hydr o- 4H
§%“
\
N—N
(R,S)-8-Chloro-1-(4-methoxypyridin-2-yl)-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulenee
||A58|1 C|
H
N
; I
N
N/ S
N—N
(R,S)-8-Chloro-4-methyl-1-(2-methylthiazol-5-yl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzolelazulene
IIA59" /Br
H
N
-
N>/4 J
\ N
N—N
(R,S)-9-Bromo-4-methyl-1-(6-methylpyridin-2-y1)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[elazulene
IIA60"

ff

\

~ N

| N

e

Cl
H N\\,/E
(R,S)-8-Chloro-1-(3-fluorophenyl)-4-methyi-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[e}azulene




10 2,3,6,1 Ob-tetraazabenzo[ e] azul ene "A66" 0 N 15 N
aN NN
(R ' S)-[4-(8-Mthoxy-4-nethyl -5, 6-di hydro-4H2,3,6,1

AR enzo[ e] azul en- 1-yl) - phenyl ] di net hyl ap¢fep208011277
wd%;é] H%p -N HN N 25 N\

(S) - 4- Met hyI 1- (6- met hyl pyri 8(4=2-yl) -5, 6- di hydr o- 4H
" AG8"

2,3,6,10b-tetraazabenzo[ e] azul en- 8- ol 30 HO N

N N HN-N 35
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Vet hoxy- 4

S) - 8-
di hydro-4H-2, 3

met hyl - 1- ( 5-

HN

(R,S)-8-Chloro-4-methyl-1-(3-trifluoromethoxyphenyl)-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

llA62"

Cl

Cl

\

N

w

(R,S)-8-Chloro-1-(5-chlorothiophen-2-yl)-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzole]azulene

IIA63|I

Cl

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

IIA64"

Cl

(R,S)-9-Chloro-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

trifluoroacetate
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10 "A70" 0-- HNy 15 NN C (R,
S) - 1- (3- Chl or o- 4- net hyl phenyl ) - 8- net hoxy- 4- net hyl -
6- di hydro-4H 2, 3,6, 10b-tetraazabenzo[ e] azul ene

"7" 20NN \\ / S NN 25

W?é’%)mgg&(bhl or o- 4- net hyl - 1- ( 5- net hyl t hi ophen- ZPCT )EPZSOOg/O“Z77
di hydro-4H 2, 3, 6, 10b-t et r aaz4b®nzo[ e] azul ene "A72" cl
30N HNNTf N
(R'S)- 8 Chl oro-1-(3-et hoxyyph\enyl) 4- et hyl - 5, 6-di hyd
ro-4H 3 6 _10b- f@_t,_r__a_a_za_be azu lene 35 \AFI\

2007/ 079 %"PCTI EP2006/ 011277"0177 "A73" / OF 5 HN

NN\N (R
S) - 1- ( 3- Fl uor ophenyl ) - 8- net hox /4- thyI
4H 2, 8, 6, 10b- t et raazabenzo[ e] a uI en

HA

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

"A66|I
0]
=
] |
NN /
é\(Nv/Q/ N\
\
N—N
(R,S)-[4-(8-Methoxy-4-methyl-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azulen-1-yl)-phenyl]ldimethylamine
IIA67"

\
OXs
HN\ —N
A
< _N
N

(S)-4-Methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4 H-

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

"AB8" ’,/\(

HO. ; =N
HN —N

(R)-4-Methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulen-8-ol
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O NN/N 15 NN (R S)-8-Meth oxy-4-methyl- 1

-pyridin-4-yi-5,6-dihyd ro-44 2,3,6, 1

b-t et raazabenzo[ e] azul ene 20 "A75" NH2 N NN HN~N 25
wo( R Treso( 8- Met hoxy- 4- net hyl - 5, 6- di hydr o- 4H 2,pc3/1822006/011277

b- tetraazabe nzo[ e] azul er1-117-6y_l ) phenyl am i ne "A76" Ci

30 N

N NN

(R S)-9-Chl oro-4-net hyl - 1- (6-net hyl pyridin-2-yl)-5,
6-di hydro 35 4H 2, 3, 6, 10b-t etraazabenzo[ e] azul ene

bi str
-178

8- Chl
2,3,6

iﬁ..ésgoacerana WO 2007707982 PCT/ EP2006/ 011277
"1777°Cl { HNN 5 N, N =~

or o- 1- ( 3-let hoxyphenyl ) - 4- -5, (&-di hydr o- 4H
, 1 Cb-tetfraazabenzo[ e] az .

i

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

llA?OH

O/

S

N
/
N—N
(R,S8)-1-(3-Chloro-4-methylphenyl)-8-methoxy-4-methyl-5,6-
dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene

I|A71 "

Cl

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

IIA72"

o
Cl ' X

~ “{*\,N

HN —N

(R,S)-8-Chioro-1-(3-ethoxyphenyl)-4-methyl-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[e]azulene
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10 HNN N / \/\N "N 15
5- Met hyl - 1- (6-net hyl pyridi n-2-yl)-5, 6-di hydro-4H 2, 3,6
, 10b- tetra aza benzo[e]lazu len-8-o0l "A79" ~ 0 0 20
W(Nﬂ\n/oﬁ%d\' NN PCT/EP2006/011277
Met hoxy- 1- ( 6- met hoxypyri di n-2-yl)-4-net hyl -5, 6-di hyd

ro- 25 4H2,3,6,1 Ob- tetraa"z?&%%nzo[e] azul ene "A80" N N
30 HO tc 2,2-Dinethyl-N[4-methyl-1 H -(6
di hydro-4H—2, 3, 6,1

1 Alf\ A oaes A

I

b-te

2007/ D79

N-/

a8Z3 wcn

l 50/

PCT/ EP2006/ 011277 /

al =l fa) N AAD
Forerazuren=—9=—yr1pt Of—/anmroc—vo

"181 LNN N O

7\

F

T
p
\/{/
ZI
N -
p

(R,S)-1-(3-Fluorophenyl)-8-methoxy-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

IIA74II

H
N
)
SN
N—N

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

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

IIA75"

o

\
(R,S)-2-(8-Methoxy-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-1-yl)phenylamine

IIA76H

/

N /
N
/2 N
N—N
(R,S)-9-Chloro-4-methyl-1-(6-methylpyridin-2-y!)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene

bistrifluoroacetate
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N H

9- Met hanesul f onyl - 4- net hyl - 1- ( 6- net hyl pyri di n-2-yl) -5,
6 di hydro-4H 2, 3,6, 10b-tetraazabenzo[e] azul ene 10

WO 20820798200 N H N~ NN 15 ---N 1IN

PCT/EP2006/011277

8- Met hoxy- 5- met hyl - 1- (6- metJyggyri di n-2-yl) -5, 6-di hydr
0-4H 2, 3,6,1 (b-tetraazabenzo[ el azul ene "183" N 20
Br N/ HO/ 1 N C H25

1- (5-Bronopyridi n-3-yl)-8-chl oro-4-net hyl -5, 6-di hydr o-

N~N

AH 2
30 N
-[6-(
6-di h
2007/

3,"87¥0b-t et raazabenzdfie] azul en-9-o0l "A84" C OCH
F NI'F|NF NN 8-Chbherg WAL
2,2,2-trifluoroethoxy)- ; 10 35 5,

ydr o- 4H 2| 3, 6, 10b- t et r adzal azuiten-9-ol WO
079820 PQT/ EP2006/ 0112 " A85"

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

IIA78II

HO
i } 7\
HN —N
)\/E \
X N
N

5-Methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-8-ol

|IA79I|

/
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7 N_o
—y
Hl\{ N \
\\T/l§~/N
N

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

"A8OII

A
|
WN\N
H /)
AQeeS
NN
N
H
2,2-Dimethyl-N-[4-methyl-1-(6-methylpyridin-2-yl)-5,6-

dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulen-8-yl]propion-

amide
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OHC N NN 5 HNCN
- Chl oro-4-net hyl - 1- (6- net hyl pyri di n-2-yl)-5, 6-di hydro
-4H 2,3,6,1 (b-tetraazabenzo[e] azul en-9-0l 10 "A86" N
WOHNDY/07D820 PCT/EP2006/011277

1- (2- Met hoxypyri di n-4-yl) - 5_,1679j_i hydro-4H2,3,6,1
b-tetraaza- b

enzo[ e] azul ene MA87" OH 20 HN "N\ F N

N 25

1- ( 3- Fl uor ophenyl ) - 4- net hyl - 5, 6- di hydr o- 4H 2, 3, 6, 10b-
tetraazapgpzolle] azu Ien-8-ol "A88" N HO 30 N *N HN N
4- Methyl -1 -pyfridin-4-yl-5,6-di hydro-4H 2, 3,6, 1
b-tetraaz - 35 benzo[ e] azul en; W5J 2007/ 079820
PCT/ EP2006/ 011277 - 181 "A89Y NN ~N

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

|IA82II

/
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i \> 7\
HN —N
AL
X N
N

8-Methoxy-5-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[ejazulene

IIA83"

1-(5-Bromopyridin-3-yl)-8-chloro-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[elazulen-9-ol

IIA84"
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OH
H
N

F
= 0o
N oA
S\i\/ VCN - F
N—N
8-Chloro-4-methyl-1-[6-(2,2,2-trifluoroethoxy)-pyridin-3-yl]-

5,6-dihydro-4H-2,3,6,10b-tetraazabenzo[e]azuien-9-ol
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1- (2- Am nophenyl) - 4- et hyl -5, 6-di hydro-4H2,3,6,1 b
tetra aza benzo[e]azu len-8-0l 10 "A90" OH Br HN\ N

wiN001/07h820N- N
1- (5-Bronopyridin-3-yl)-4- rre{@l -5, 6-di hydro-4H 2, 3, 6,

10b- tetraaza benzo[e] azul en

PCT/EP2006/011277

ol "191 OH \ 20 HF

N\ NFF NN25
4-|\/|ethy|-1-[6-(2,2,2-trif|uoroethoxy)-pyridin-3-y|]-5,

6-di h
n 192"
9- Chl
dr o-

201)7

AT A+
c Q‘Bﬁ c
or o- 1- ( 5-
iAH 2, 3, 6,
079820 P

P, 3,6, 1T Cb-tetraazabenzojlet azul en- 8- ol
Il ~f 30 NNF oH X

chl or o- 2-f | uor gphenlyl ) -
10b- t et r aazabétlza
CT/ EP2006/ 011277

8-Chloro-4-methyl-1-(6-methylpyridin-2-yl)-5,6-dihydro-4+-

2,3,6,10b-tetraazabenzolelazulen-9-ol

"A86Il
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N
N

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

benzo[e]azulene

I|A87|l

OH
N—N

1-(3-Fiuorophenyl)-4-methyl-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-8-ol

"A88"

N
X

HO =
@\N \/N
HN %:N

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

benzo[elazulen-8-ol
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8- Chl or o- 1- (4- net hoxypyri di n-2-yl)-4-net hyl -5, 6-di hydr
o-4H 2, 3,6, 10b-tetraazabenzo[e]azul ene 10 "A94" C N

wilzooiNoTdg20

PCT/EP2006/011277

8- Chl or 0- 4- met hyl - 1- ( 2- net h_y?%iwi_azol -5-yl)-5,6-di hydro

-4H 2, 3, 6, 10b-t et raazabenzo
T\NI-- / N NN 9-Brono-4-nethyl - |
- (6-net hyl pyri di n-2-yl)-5, 6-di hydro-4H 25

azul ene " A95"

Br 20 N

2, 3, 6[ TUIgget T aazabenzo[ e] azul ene " A9BT
-\R N| 30 N 8- Chl oro-| N

C F HNN

-(3-fl uorophenyl) - 4- net hyl g' 6- di hydr
2,3,6|10b-tetrpazabenzo[ e] a ERI exy35 / 079820
PCT/ EP2006/ 011277 -183 "A97" . F HNN\ F

1-(2-Aminophenyl)-4-methyi-5,6-dihydro-4H-2,3,6,10b-

tetraazabenzo[e]azulen-8-ol

"AgO" OH
Br
HN = |
N x N
|
/> <}VN
1-(5-Bromopyridin-3-yl)-4-methyi-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azulen-8-ol
IIA91II OH
e
H /
N/ F

4-Methyl-1-[6-(2,2,2-trifluoroethoxy)-pyridin-3-yl]-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulen-8-ol

H
N

"A92" ci
{ / Ci
| —
N /
TN
N—N E

9-Chloro-1-(5-chloro-2-fluorophenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
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8- Chl oro-4-net hyl -1-(3-trifl uoronet hoxyphenyl)-5, 6-d

hydro 4H 2, 3, 6, 10b-t etraazabenzo[ e] azul ene 10 " A98"
wcedoo7/bos \ [ N A NN~ 15 PCT/EP2006/011277

8- Chl or 0- 1- (5-chl or ot hi ophen- 2-yl ) - 4- et hyl -5, 6-di hydr

0-4H 2, 3, 6.10b-tetraazabe [e]azul ene "A99" CI 20

HN HNN N N

8- Chl or 0- 4- et hyI 1- (5-net hyl - 2H—pyrazo| 3-yl)-5,6-dih

ydr o- (25348 2,8, 6, 1 Chdet raazabenzofgazutene—ATO0"
o i| MR 307 NNo-anloro-l &

- (3- met hoxyphepyl ) - 4- net hyl - 5, 6 dj ro-4H
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8-Chloro-1-(4-methoxypyridin-2-yl)-4-methyl-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[elazulene

||A94n Cl

N
E\(N7/[§\
N/ S

N—N

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

IIA95|I Br
H
N
—
N “ /
\ N
N—N

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

IIA96"

Q
%,N

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

2,3,6,10b-tetraazabenzo[e]azulene
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) "N 8-Methoxy-4-
6-di hydro-4H 2, 3,6
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| -5, 6-di hydro-4H 2, PCT/EP2006/011277
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(R S)-8-Chl oro-

1- (3- met hoxyphenyl ) - 4- et hyl - 5, 6- di hydr
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(R S)t8-Chloro
10b- B5 tetraa
PCT/ EP2006/ 011

h-Tet raazaberngo[ €] azul ene "B2™ T 30 N

4- et hyl - 1- pt g1 y\ 5,
rabenzo[ e] azule¢ne X
P77 -185 " BY N c

| 4H-2 3, 6,
07
N 5
\
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8-Chloro-4-methyl-1-(3-trifluoromethoxyphenyl)-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzofelazulene

"A98ll

Cl

/
/J\VN s
T

8-Chloro-1-(5-chlorothiophen-2-yl)-4-methyl-5,6-dihydro-4H-

2,3,6.10b-tetraazabenzo[ejazulene

"A99"

—~N

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

"A100"

To

T

/ N/N

9-Chloro-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
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(R, S)-8-Chl oro-1-(4-chl orophenyl) -4=net hyl -5, 6-di hydro

-4H 2,3,6,1 (b-tetraazabenzo[e]azul ene "B4" 10 N\ {
woQoohbesdd- N PCT/EP2006/011277

(R S)-1-(4- Met hoxyphenyl ) - 4- hyl -5, 6-di hydro-4H 15

2,3,6,10b-tetraazabenzo[ e] az ne "B5" CI N O 20 N\

j NN

(R ' S)-8-Chl oro-1- (4-net hoxyphenyl ) -4-nmet hyl -5, 6-di hydr

0- AH 2y 31 T0b-tetraazabenzof g azutene 25 B6" ¢t~ |

N T q

cl o 30 (R S)-8,
9- Di chl oro- 1- (R- net hoxyphenyl ) - t hyl
di hydr o-4H 2, 3} 6, 10b-t et raazabepnzo['e] agul 35 WO
2007//079820 PQ@9' / EP2006/ 011277 6-
HN N
X N

8-Methoxy-4-methyl-1-pyridin-3-yl-5,6-dihydro-4H-2,3,6,10b-
tetraazabenzo[e]azulene

|IA1 02H \
o)

ZT

N
N~y \

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

IIB1II O\
HN \’€:N
(R,S)-8-Chloro-1-(3-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
"lel

A\
N—N

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

tetraazabenzo[e]azulene
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(R S)-8,9-Di chl oro-4-net hyl - 1- phenyl -5, 6-di hydr o- 4H

2,3,6,1 Cb-tetraazabenzo[e]azulene 10 "B8" 0 N/ \
WAL Z00NOTE820

(R'S)-9- Met hoxy-4-net hyl -1-p yl -5, 6-di hydr o- 4H

2,3,6,10b-tetraazabenzo[ e]azulene "B10" 20 HN N\ O

~N N

PCT/EP2006/011277

(R S)-1-(2- Met hoxyphenyl ) - 4- net hyl - 5, 6- di hydr o- 4H 25

2,3,6
2007/
O 5
(R, S)
4H 2

1 ghdeiraazabenzo[ e]Jazul ene ¢30 35 WO
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8- Chl or ot renyl) 5, 6- dlhydro-
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(R,S)-8-Chloro-1-(4-chlorophenyl)-4-methyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzole]azulene

|IB4II
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(R,S)-1-(4-Methoxyphenyl)-4-methyl-5,6-dihydro-4H-

2,3,6,10b-tetraazabenzo[elazulene
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N—N

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

I|B6ll

Cl

(R,S)-8,9-Dichloro-1-(2-methoxyphenyl)-4-methyl-5,6-

dihydro-4H-2,3,6,10b-tetraazabenzo[e]azulene
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(R, S)-8-Chl oro-1-(2-nmet hoxyphenyl) - 4-net hyl -5, 6- di hydr
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(R,S)-8,9-Dichloro-4-methyl-1-phenyl-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene
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(R,S)-9-Methoxy-4-methyl-1-phenyl-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[e]azulene
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. o0
HN N P
H/(\,N /
N

(R,S)-1-(2-Methoxyphenyl)-4-methyl-5,6-dihydro-4H-
25 2,3,6,10b-tetraazabenzo[e]azulene
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(R, S)-9-Chl or o- 4- net hyl - 1- napht hal en- 2-yl -5, 6-di hydr o-
4H 15 2, 3,6, 10b-t etraazabenzo[ e] azul ene "B17" cl ~ O

WOReOR02920  HN N (R,

PCT/EP2006/011277
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(R,S)-8-Chloro-4-methyl-1-(2-nitrophenyl)-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[e]azulene

IIB13II :
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|
(R,S)-8-Chloro-1-(2-methoxyphenyl)-4-methy!-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzo[e]azulene
|IB14II

Cl |
\©\N \/N
HN\’{:N

(R,S)-8-Chloro-4-methyl-1-phenyl-5,6-dihydro-4H-2,3,6,10b- |

tetraazabenzo[e]azulene
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PCT/ EPZGgRis IR 77 _190 and phar eutcallTy usable
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st erepi soners | hereof, includyag tures thereof in
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infection, Al zheiner's, atherosqyenosi g, and/or for
pronoti ng wound healing. 4. Use accoﬁaing to daim3,
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(R,S)-9-Chloro-4-methyl-1-naphthalen-2-yi-5,6-dihydro-4H-
2,3,6,10b-tetraazabenzo[elazulene

||B1 7“

(R,S)-9-Chloro-1-(2-methoxyphenyl)-4-methyl-5,6-dihydro-
4H-2,3,6,10b-tetraazabenzolelazulene

|IB1 8"

(R,S)-9-Chloro-4-methyl-1-pyridin-4-yl-5,6-dihydro-4 H-
2,3,6,10b-tetraazabenzo[e]azulene
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bl ood and i nmune system acute nyel oid | eukaem a,

chronic nyel oid
chronic |lynphatic | eukaem a.
woemmono™szny to C ai m 3 and/ or physiol ogical |y aRcepexbe/e 1277
salts and sol vates thereof f
medi cament for the treatnent o
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the preparation of a
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PCT/ P20§8p011277 -191 in conbi gati ofi Wht h
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(R,S)-9-Chloro-4-methyl-1-pyridin-3-yl-5,6-dihydro-4 H-

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

Il822ll
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tetraazabenzo[e]azulene

(R,S)-9-Chloro-4-methyl-1-phenyi-5,6-dihydro-4H-2,3,6,10b-
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and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment and/or com-
bating of cancer, tumour growth, metastatic growth, fibrosis, resteno-
sis, HIV infection, Alzheimer's, atherosclerosis, and/or for promoting

wound healing.

Use according to Claim 3, where the tumour is selected from the
group of tumours of the squamous epithelium, the bladder, the stom-
ach, the kidneys, of head and 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, the lung, lung
adenocarcinoma, small-cell lung carcinoma, pancreatic cancer,
glioblastoma, colon carcinoma, breast carcinoma, tumour of the
blood and immune system, acute myeloid leukaemia, chronic myeloid

leukaemia, acute lymphatic leukaemia, chronic lymphatic leukaemia.

Use of compounds according to Claim 3

and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment of solid tumours,
where a therapeutically effective amount of a compound according to
Claim 3 is administered in combination with a compound from the
group 1) oestrogen receptor modulator, 2) androgen receptor modu-
lator, 3) retinoid receptor modulator, 4) cytotoxic agent, 5) antiprolif-
erative agent, 6) prenyl-protein transferase inhibitor, 7) HMG-CoA
reductase inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase
inhibitor and 10) further angiogenesis inhibitor.

Use of compounds according to Claim 3 and/or physiologically
acceptable salts and solvates thereof for the preparation of a medica-
ment for the treatment of solid tumours, where a therapeutically

effective amount of a compound according to Claim 3 is administered
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in combination with radiotherapy and a compound from the group 1)
oestrogen receptor modulator, 2) androgen receptor modulator, 3)
retinoid receptor modulator, 4) cytotoxic agent, 5) antiproliferative ,
agent, 6) prenyl-protein transferase inhibitor, 7) HMG-CoA reductase
inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase inhibitor

and 10) further angiogenesis inhibitor.





