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25 Psychiatry. 60, 789-96, "Life Event Dimensions of Loss, Humiliation, Entrapment, and Danger
in the Prediction of Onsets of Major Depression and Generalized Anxiety") and that both have
very high comorbidity, with anxiety often preceding major depression (Regier, et al. (1998). BrJ
Psychiatry Suppl. 24-8, "Prevalence of anxiety disorders and their comorbidity with mood and
addictive disorders"). The Vla receptor is extensively expressed in the brain and particularly in
30 limbic areas like the amygdala, lateral septum and hippocampus which are playing an important
role in the regulation of anxiety. Indeed Vla knock-out mice show a reduction in anxious
behavior in the plus-maze, open field and light-dark box (Bielsky, et al. (2004).
Neuropsychopharmacology. 29, 483-93, "Profound impairment in social recognition and
reduction in anxiety-like behavior in vasopressin Vla receptor knockout mice"). The
35 downregulation of the V1a receptor using antisense oligonucleotide injection in the septum also
causes a reduction in anxious behavior (Landgraf, et al. (1995). Regul Pept. 59, 229-39., "V1
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R /1 wherein R1, R2 and R3 are as described in herein. 10
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The Vla activity can be detected as described in the experimental section.

The following definitions of the general terms used in the present description apply

irrespective of whether the terms in question appear alone or in combination.

25 As used herein, the terms "Cjgalkyl", alone or in combination with other groups, stands
for a hydrocarbon radical that is linear or branched, with single or multiple branching, wherein

the alkyl group contains 1 to 6 carbon atoms, for example, methyl (Me), ethyl (Et), propyl,
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The term “C(O)-Cj¢-alkyl” refers to an “Cj¢-alkyl” as defined herein linked via an -
C(=0)-.
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pr Od§'|ce the T?l% t%:r%? ﬁa%%eq ('?nq k?l[” ta'fﬁ?lle%?% &gbi?lr ﬁ(%’%&tg ath regg&gbl dllre?e%s t%a Ci-

apprieci at ed fodices
desi r edalsylogiaep aﬁégflmdtabﬂ&@@g@tmtddybyr@@Lﬂrtmldtlplédtalqgen,rlomattmlaéﬁrfbr: ndwdron of

to r eagems Wi olxughR U hinhd e 2ddgel: Ere: crihel L Imehg e aiciRS,

i ntermedi ates which are produced in the mx which ultimtely Teads
the fo%?%ﬁ’@ﬁﬂﬂ%h}kq haiticylas g Cét]:n?d/or the desired product. 25The term
"aromatic" denotes the conventional idea of aromaticity as defined in the
literature, The t@m t‘lh;@iu@;@r Ci fllyURAG e cﬁdﬁpemdimﬁommu@mhmcgabup‘ﬁerdfm@axb agy,
2nd,, A ns enti f
= b}(% c éfllEBl n%rou]b(gdeﬁ efl fBg\?a) sulf)stltupe‘@hb(é/ %ne or mulf}l;()i ¢ na(c:ireoai i % alefiam%lg (‘:dée ¥0118 ing
exci pi emeupsoéibi(ds -€hlyCHaQHe aicktht hlliavli’an@cm is HelfPé1Qlil.c activity and bei ng
non-toxi ¢ such as disintegrators, binders, fillers, solvents, buffers, 30

toni city agefeSernSébdeha@r 6§1k0§-§‘t 'a%b dapt &m‘tﬁHﬁtfo%C\;/lﬂ{‘Bt%eP%ro{lﬁsb'iéf&%% a Cised
in fornul ating pharmaceutical praducts. her apeut i ca fective

amount slkEEh &R amdiined abgre sebsityiet Py ety lﬁpléwéf—'nhalogﬁq avlenedoperein. in

amel i orpaktRuky MAt.OMRu08d-Clk SR@SH, foF exmpllofg bhewkdratbualCIRICHPe- subj ect bei ng
treated. The followng table lists abbrevi ations used wthin the present

dochnt % (2t011/"1§a]i‘r5n9a$§1g P2011{a%? salt ragacg B@R t%at arteesliﬁta‘ttﬂ erl use in

pyr ocar bonat'e oxa PEriaE'Ac etic
CH2Cl12diutatto M@tﬂrethhauﬁuﬁ @F@pﬁ@@@)azdt aiimetshyithost umluanﬂwy@ntyd @TiGUOnc afprerq | )

chl ori dg %ﬁeo?g%? og)'%ﬂ?‘hé gél{EE\E ch%% 128, but
DivBQdi methN?F OXI pp ? PdC12111, 1’ ﬁﬂ% yllmé ]hI r% faé?’ r gcgﬁeel
di chl or“@béllml i tahydrpehl ey Agidh piteR dicihishl P@lélf“? | ePh‘t’Sé’ oric aCId sulphuric acid,
citric acid, formic acid, fumaric acid, maleic acid, lactic acid, malic acid, acetic acid, succinic
20 acid, tartaric acid, methane-sulfonic acid, p-toluenesulphonic acid, trifluoroacetic acid and the

like. Particular are hydrochloric acid and formic acid. Specific "pharmaceutically acceptable

salts" are mono-hydrochloride, di-hydrochloride and formate.

(13

The terms ‘“pharmaceutically acceptable carrier” and “pharmaceutically acceptable
auxiliary substance” refer to carriers and auxiliary substances such as diluents or excipients that

25 are compatible with the other ingredients of the formulation.

The term "pharmaceutical composition" encompasses a product comprising specified
ingredients in pre-determined amounts or proportions, as well as any product that results, directly
or indirectly, from combining specified ingredients in specified amounts. Particularly it
encompasses a product comprising one or more active ingredients, and an optional carrier

30 comprising inert ingredients, as well as any product that results, directly or indirectly, from
combination, complexation or aggregation of any two or more of the ingredients, or from
dissociation of one or more of the ingredients, or from other types of reactions or interactions of

one or more of the ingredients.



Et N3tri et hyl am ne Et OAcet hyl acetate EtOHet hanol HATU

2-(7-aza- 1H benzotri azole-1-y1)-1,1, 3, 3-tetranet hyl uroni um

hexaf | uorwphospizaive PCT/EP2011/056071

HEPES2- ( 4- ( 2- hydr oxyet hyl ) - 1- pi per azi ny1) - et hanesul f oni ¢ aci d

HF- pyri di nepyri di ne hydrofl uori de H20wat er H2S 04sul phuric acid HPLChi gh

per f or mancdheitemi dinkibyior af¢nsigsap hympeiFRpwhigh sompetss MWith redieeKar POYPRIS dlsi um

phos ph%tirﬁiiﬁg"‘mpagrﬁ&lﬁ lﬁ%ﬂg‘%@garticular receptor or which reduces or prevents the inhibition of
2, 4-bi s- (4-et hoxyphenyl) -1, 3, 2, 4-di t hi adi phosphet ane- 2, 4-di sul fi de

MeoHme e F i VEMesR gl eslopy Na2CO3sodi um car bonat e NaNO2sodi um nitrite
WO 2011/ 131596PCT/ EP2011/ 056071 -8- NaOEt sodi um et hoxi de NaOHsodi um
hydr oxi de rFhBuGiin-halt ansdimNMzRhitdloepconegnaiinC (€spdamaes the concentration of a

5 particular compound required for obtaining 50% inhibition of a biological process in vitro. ICsq
values can be converted logarithmically to pICsy values (-log ICsp), in which higher values
indicate exponentially greater potency. The ICsy value is not an absolute value but depends on
experimental conditions e.g. concentrations employed. The ICsy value can be converted to an
absolute inhibition constant (Ki) using the Cheng-Prusoff equation (Biochem. Pharmacol. (1973)

10 22:3099). The term “inhibition constant” (Ki) denotes the absolute binding affinity of a
particular inhibitor to a receptor. It is measured using competition binding assays and is equal to
the concentration where the particular inhibitor would occupy 50% of the receptors if no
competing ligand (e.g. a radioligand) was present. Ki values can be converted logarithmically to

pKi values (-log Ki), in which higher values indicate exponentially greater potency.

15 The term “as defined herein” and “as described herein” when referring to a variable
incorporates by reference the broad definition of the variable as well as preferred, more preferred

and most preferred definitions, if any.

b (13

The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction

means adding or mixing two or more reagents under appropriate conditions to produce the

20 indicated and/or the desired product. It should be appreciated that the reaction which produces
the indicated and/or the desired product may not necessarily result directly from the combination

of two reagents which were initially added, i.e., there may be one or more intermediates which

are produced in the mixture which ultimately leads to the formation of the indicated and/or the

desired product.

25 The term “aromatic” denotes the conventional idea of aromaticity as defined in the
literature, in particular in IUPAC - Compendium of Chemical Terminology, 2nd, A. D.
McNaught & A. Wilkinson (Eds). Blackwell Scientific Publications, Oxford (1997).

The term “pharmaceutically acceptable excipient” denotes any ingredient having no
therapeutic activity and being non-toxic such as disintegrators, binders, fillers, solvents, buffers,
30 tonicity agents, stabilizers, antioxidants, surfactants or lubricants used in formulating

pharmaceutical products.

“Therapeutically effective amount” means an amount that is effective to prevent, alleviate

or ameliorate symptoms of disease or prolong the survival of the subject being treated.

The following table lists abbreviations used within the present document.



PdCl2pal | adi um di chl ori de Pd( OAc) 2pal | adi um acet ate

Pd( PPh) 3t etraki s(tri phenyl phosphi ne) pal | adi um(0) POCl3phosphorus

oxychl or iwe 2Pt10Bps9at i num oxi de (PPh) 3tri phenyl phosphi ne PRIVRPRBIONS®IEI ¢ aci d
RTroom t enperature RT- PCRreverse transtription-pol ynerase chain reaction
SOC12t hi onyl chl oride t-BuOKpotassi umtert-butoxide THFt et rahydrof unran
TrisTri sBOG(Dxymet hyl Yi-smi-naplegiyhacaebotabr 2zi nc brom de Tabl e 1:

abbrevi ati ons The invention al so provides pharnaceuti cal

conposi (C0a%, net hods okalylsidinghloddd nmet hods of preparing the aforenenti oned
conpounds. Wil e the present invention has been described with reference to
t he spedichIt enbodi nentsetio akfder eof , it shoul d be understood by those
skilled in the art that various changes can be nade and equi val ents can be
substi t ¢Bd1W t hout depahtdroigetham the true spirit and scope of the
invention. In addition, many nodifications can be nmade to adapt a

parti cul@m,$da@Loon, ﬂﬂh@hy@&an@ﬁp@&kilon of matter, process, process
step or steps, to the objective spirit and scope of t he present invention.
Al'l suclryedi ficationscegRrinndtgsngrd to be within the scope of the clainms 10
appended hereto. Al separate enbodi nents can be conbi ned. WO

2011/ 13186 PCT/ EP2011/ QrRliiforBanfdch of the individual stereoisonmers and
m xtures thereof, i.e. their individual optical isonmers and m xtures
thereokaﬁﬂﬁltlonal asYNURhdthAaae) §yadma@n be present depending upon the
nature of the various substituents onh the nolecule. Each such asymetric
centre yWy§o! ndependeny|ye 10du&xgd wo optical isomers and it is intended
that all of the possible optical 1somers and 5 diastereoners in mxtures

and as_pyiigyeicipar ti al by Loyl igdy SRIBANNSISHALS ] BEhKASAIMG A € hi S

i nventio present 1'nvention to conprehe suc i sonmeric
forms ofpfhese conpoung§1k;gﬁnh@gﬁggggﬁgt synt heses of these diastereoners
or their chromatographic separatlons can be achieved as known in the art by
approprizghe nodificatign, %y El met hodol ogy di scl osed herein. Their
absolute st ereocheni stry an be det er mi ned by the x-ray crystall ography 10
of cryskﬂbkkne product§m>hﬁ§a§talllne i nternmedi ates which are derivati zed,
if necessary, with a ent contai ning an asynmetric centre of known
absolut% :ﬁnflguratlo If deS|red racem c m xtures of the conpounds can
be separated so that tﬁe |nd|V|duaI enantionmers are isolated. The

b I h h
iﬁﬁﬁ[?h@%&i”raieﬁ??%? a95’t1P‘b%’en%ﬁlM§ it SRS By 500 8 11

conpound to forma dia 8ﬁ@ PP Wt ur e,
HEPES 2-(4-(2-hydroxyethyl)-1-piperazinyl)-ethanesulfonic acid
HF-pyridine pyridine hydrofluoride
H,O water
H,S04 sulphuric acid
HPLC high performance liquid crystallography
KHF> potassium bifluoride
K;POy4 potassium phosphate

Lawesson’s reagent  2,4-bis-(4-methoxyphenyl)-1,3,2,4-dithiadiphosphetane-2,4-disulfide

MeOH methanol
MS mass spectroscopy
Na,COs sodium carbonate

NaNO, sodium nitrite



15 foll owed by separation of the individual diastereoners by standard

nmet hods, such as fractional crystallization or chronmatography. Thi s
appl i es iwoparttidcivbar to the heteroaryl - head group (HG pofi/ePb@10869pDUNdS oOf
formula I, namely 20wherein at | east the carbon atons 1 and 4 are

asymmetric carbon atons and R3 could further conprise asymetric carbon
atons. NaOF$ to be undesdtmethdxidet present invention includes all

i ndi vi dual stereoisoners of head groups and m xtures thereof. In

parti cuNaOH t hese headsgtiompsdH&Eider e transcis WO

2011/ 131596PCT/ EP2011/ 056071 - 10- It is further understood that all
enbodi maBOldf t he | nvertutamol as descri bed herein can be conmbined with each
other. In detail, the present invention is concerned with conpounds of

formul aNMRRI i 5wher ei Rudl@d mgnset acbeaicé rom the group consisting of i) H,
ii) -Cl_6-alkyl, unsubstituted or substituted by 1 to 5 substituents

i ndi vi dpaCl,y sel ected baomidhaichioide consi sting of OH hal ogen, cyano and
Cl_6-al koxy, 10iii) -S(0)2-Cl_6-al kyl, wherein the Cl1_6-al kyl is

unsubst pHud £E), or subst bﬁmﬁdﬂdnla&’etétet 0 5 substituents individually sel ected
fromthe group consisting of OH hal ogen, cyano and Cl_6- al koxy, V)

- C(0) - Ceaferahkyl , wher @itRkishfipkeayBrtdk ﬁe'aﬁlaunﬁﬂ(ﬁ tituted or substituted by
1tob5 sug)stlb}t(uents i ndi vi dlt}aFI y “sel e%%{ed)bfromt Z group consi sting of OH,
hal ogenpggyano 15and ClnSpabk@%¥ychdride( 0) 0- C1_6-al kyl, wherein the
Cl_6-alkyl 1s unsubstituted or substituted by 1 to 5 substituents

i ndi vi dpgh] y sel ected fLrgmhR&id@ oup consisting of OH hal ogen, cyano and
Cl_6- al koxy;

(PPh); triphenylphosphine

RNA ribonucleic acid

RT room temperature

RT-PCR reverse franscription-polymerase chain reaction
SOCl, thionyl chloride

-BuOK potassium-fert-butoxide

THF tetrahydrofunran

Tris Tris(thydroxymethyl)-aminomethane

/nBr> zinc bromide

Table 1: abbreviations

The invention also provides pharmaceutical compositions, methods of using, and

methods of preparing the aforementioned compounds.

While the present invention has been described with reference to the specific embodiments

5 thereof, it should be understood by those skilled in the art that various changes can be made and
equivalents can be substituted without departing from the true spirit and scope of the invention.

In addition, many modifications can be made to adapt a particular situation, material,
composition of matter, process, process step or steps, to the objective spirit and scope of the
present invention. All such modifications are intended to be within the scope of the claims

10 appended hereto. All separate embodiments can be combined.

The compounds of formula I can contain asymmetric carbon atoms. Accordingly, the

present invention includes all stereoisomeric forms of the compounds of formula I, including



vi) cycloal kyl, unsubstituted or substituted by 1 to 5 substituents
individually selected 20from the group consisting of OH hal ogen, cyano,
Cl_6- al kyWoand/GB159%- al koxy; vii) S(0)2-(CH2)g-NRIR', wheCeiar2e1i0s6001 or 1,
12" and le is each individually sel ect®d fromthe group consisting of H and
Cl_6-alkyl, or 12' and RH formtogether with the nitrogen to which they are
at t acheachoBthet individuab sierdisomers andempetyees thereefnt.ai Wichgndinalual optigal isomers

het er 0%@ Rix bl t‘ﬁbféHﬁ'Adﬁu%&la? ﬁ&ﬁ%@&@ fE'ent%\Q Gl ﬁéée%? @E’Eﬁ/dﬁapzx%%/ oGO Ge

-11- N, O and S, whi ch het €r gcycl IS unsubstituted or “su stltuted by
1to 5% d%%wrt%n%l@swﬁamloadata |ng/01§<é1 Pec@aéfa B YRECH ot oKl wrprgdethoxo,
hal ogemrodul6 t@bk&ﬂtloanﬁkoﬁﬂerﬁaﬂdl KDi(sttended that Mi ioif )the (GkiZhle -dWiield Momehesni n

5 1,.2 and Ri h dua | d. f

conl st Shirtefg i b B Rt R oS BT meh O bR
n|trogemwmuothmhphnam anventaint &c hedntato3eormprelendneliyecie dsdratrer Goys| ofl these
contal I’Egﬁ%ﬁ?ﬁb‘% Of et Y‘ﬁ’d[eB&’ia%BP gg{l‘iﬁse'sngf hdualy, %te?e%hl%% gﬁ’ bﬂfh%ﬁ”hﬂogﬁto%%hﬁ

and whi et eroc I'S uns stltute or substit
10subs tSERATRHIG CAM AP \adu%ﬂdl ap kpewadn e 41 bwmmeprgfrt@wdefmﬁp@ of Hg oethedadogy

hal Oge@lscglsgd hé’tjeﬁly lrhein Qb@ul@'s%kéﬁﬁﬁé%msﬁf?@ah % det@ﬁgﬁl@@ﬁg)the NRYRV stab@hsiiyn s

i's , d Reach i |v1duaII ed fromth roup consi st’i ng
of ar?é C@ist ling RW%“C“ 15 cgyst nf‘aHHermPFl WﬁFBd@‘E E?V%Z?‘ﬁ I?H‘QC%F%YVO&& %o
whi ch tré@ma&@taahmgcdme@bymn&m& Qentre aﬁmixﬁmedbhﬁitercoﬁﬁguryﬂlorcdﬂtiaslmdngacem& or

two heterpato ndi vi dua sel ec fromN. 0 and S
het er o é’l&l/l():(f) Irfgth(a carnpoun tsu,'flﬁ/ Be separatt ¢dsa {hﬁ%& 1%C§V@ugoengntlor%er§ are | 1s01f1ted The
|nd|V|dqahﬁymsah®CKQGWﬂmmnbyh@ﬂgﬂ@upﬂémnwhémﬂmgnbﬁw@Mﬁthm@mmgegofimﬁmakkyl

and Cl-n%xﬁllré( Qf( Xom%&mgg td &n gl?nﬂgﬁ@nczﬁﬂg) cbrﬁ t g% Qﬁr %}xtﬁﬂe ng,

unsubst it ut ed ubstit ut substituents |n i VI ect ed
f r ol t Aellgyesuby é@pﬁgqt@mquh%fndepﬁu%ah%ﬁ&‘é%pmwézwtané&rdmlaqhk% su@la&sfra@wﬁ&/

hal o gQ@mgmhﬁm@h5yunoﬁ@k%;q@@-Cl_G al koxy and hydro xy-Cl _6-alkyl ; or a
pharmaceutically acceptable salt thereof. 25A certain enbodi nent of the

i ti id f. f | , |
011/ 155 con et Ebes T gekaRE e R S-hSu e (i pabe campounds ghforula

descr i Bedhnngdy ei n.
4
1

4 e

20 wherein at least the carbon atoms 1 and 4 are asymmetric carbon atoms and R’ could
further comprise asymmetric carbon atoms. It is to be understood that present invention includes

all individual stereoisomers of head groups and mixtures thereof.

In particular, these head groups HG are

R’ R’ R’ R’
YD OO
1 1 1 1
L =
HG-1 HG-2 HG-3 HG-4

trans cis



A certain enbodi rent of the invention provides conpounds of formula I,
where 121 is selected fromthe group consisting of i)H, 5ii)-Cl_6-alkyl,
unsubsti twoedio1®abstituted by 1 to 2 substituents i ndiperdwadilipseel ect ed
fromthe group consisting of halogen ah® Cl_6-al koxy, iii)

-S(0)2-C1_6-al kyl, wherein the Cl_6-al kyl is unsubstituted, iv)

- C( 0) - C1_6- dt kyrthgihmdeistpodbat@ll @nbyidapents of thesinbettionus eldsaibed hibrein eant leed by
1 to 2 OHbinth witd QLRoEb:6-al kyl, wherein the Cl_6-al kyl is unsubstituted,
10vi ) unsubstituted cycloal kyl, vii) S(0)2-(CH2)qg-NRLR11, wherein q is O,
12' and leis each individually selected fromthe group_consisting of H and
Cl_6-al kyl , Ty etay. tﬁl% @ﬁﬁsr}t-lwﬁpﬁlaﬁonﬁm?i}vﬁ?@m@%ds P rormita ' et Tang
Riv is each individually selected fron1theRgroup consi sting of H and
Cl_6-al kyl, 15and ix) -C(0)(CH2), - NRvVRvi , erein sis 1, Rv and Rvi is
each individually selected fromthe groupniHHNSting of H and Cl1_6-al kyl

A certain enbodi nent of the invenkion pro bs conpounds of formula I,

where 121 is selected fromthe g nsigt1 ng of 20i)H, ii)-Cl_6-al kyl,
unsubstituted or substituted by 1t ubgtituents individually sel ected
fromthe group consisting of hal ogen ndbtigﬁ-alkoxy, and iii)
unsubstituted cycl oal kyl . A cer q%pkembodinent of the invention

provi des conmpounds of fornula I, mhergy 21 is 25 selected fromthe group
consisting of H, nethyl, ethyl, isopfopyl, 2,2-difluoroethyl,

2- met hoxyet hyl and cycl obutyl. WD 2011/ 131596PCT/ EP2011/ 056071 -13- A
certain enbodi nent of the invention provides conpounds of fornmula I, where

121 5 s sel ectleteihr om t he group consisting of Boc, H nethyl, ethyl,
i sopropyl, cyclobutyl, 2,2- difluoroethyl, 2-nethoxyethyl,

2-nethx@qg@aﬂg%pM&nt$5§%§PgBH¥&E$%ﬁoxo-2-hydroxy-ethyI,

1- oxo02-di net am no- e nmet hyl sul fonyl and N, N-di net hysul f onam dyl . 5A
certain enbodi nent of the invention provides conpounds of forrmula I, where
121 is Boc) A Hertain embodi ment of the invention provides conpounds of
formula I, where 121 is H

i1)  -Cie-alkyl, unsubstituted or substituted by 1 to 5 substituents individually selected

from the group consisting of OH, halogen, cyano and C;¢-alkoxy,

10 i) -S(O),-C,¢-alkyl, wherein the C;¢-alkyl is unsubstituted or substituted by 1 to 5
substituents individually selected from the group consisting of OH, halogen, cyano

and C¢-alkoxy,

iv) -C(0O)-C;¢-alkyl, wherein the C;¢-alkyl is unsubstituted or substituted by 1 to 5

substituents individually selected from the group consisting of OH, halogen, cyano
15 and C¢-alkoxy,

v) -C(0)O-Ci¢-alkyl, wherein the C;¢-alkyl is unsubstituted or substituted by 1 to 5
substituents individually selected from the group consisting of OH, halogen, cyano

and C;¢-alkoxy;

vi) cycloalkyl, unsubstituted or substituted by 1 to 5 substituents individually selected
20 from the group consisting of OH, halogen, cyano, C;¢-alkyl and C,_¢-alkoxy;

vil) S(0),-(CH,),-NR'R", wherein
qisOorl,

R’ and R" is each individually selected from the group consisting of H and C,¢-alkyl,
or R' and R" form together with the nitrogen to which they are attached a 3- to 7-

25 membered heterocyclyl containing one or two heteroatoms individually selected from



A certain enbodi rent of the invention provides conpounds of formula I,

where 121 is -Cl_ 6-al kyl. A certai n enbodi nent of the invention
provi des worpoum#®eof fornula |, where 121 is 10 net hyl PCAVEPes1 BT
enbodi nent of the invention provides Céhpounds of fornmula I, where 121 is
et hyl . A certain enbodi nent of the invention provides corrpounds of

formula I, wheNe Q2mdj §, aebdprlughy|heterocyclyl is pngebstigited enbodstiuied by I e 5

i nvention providesueRtRAUPRRAR sEipkPdlRnl moBRup bALisis: &P oﬁé( Cﬂlﬂ@%elﬁ}’bm-

A certain enbodi nent. of the Invention provi dés compounds of for I,
where 121 is c$kYigndius:alkoxy. A certain enbodi ment of the invention provides
conpounds of formula I, where 121 is -Cl_ 6-al kyl, substituted by 2

hal ogens. 204 €L piINR'ehaodiesEnt of the invention provides conpounds of

formula I, where 121 is 2,2- difluoroethyl. A certain enbodi ment of the
|nvesnt| on provi,%?s GQ ounds of fornula I, where 121 is -Cl_ 6-al kyl,
substituted by % al'koxy. A certain enbodi nent of the i nventi on

provi des conpounds of formula |, where 121 is 2- 25 nethoxyethyl.
certai n enbodi Fennd &' is Bech indiisturldn sglecied trem tb@%@@ﬂﬁaamﬁfngquﬁrm%cm allwbre

121 is -(CH2), p\RY a'nM R form together with WReh®loBer td ﬁlh;%h 188 ateCarRBELIRL S 't0'57-ea(3h
individually sele from t]r;,? (gr{ou%gconm sti

al k
2011/ 131596PCTIEDIRT AESEDYSTI goftain ORe&éF‘F%SI%eQ%B%@i gy &F%f/r@ml on
provi des conpoNnds i $§oamdlvehith huteedscejcﬂyzhsilﬁasulﬁtﬁ)teccbr&lmlsﬂwted wher e 15 t he
gﬁg@aﬂgi :)fs %Jl}r‘%])%tlilt%grtlts 1?5181%u0ﬁy selﬂbescli Lfr(l’sl)tmegheb ougfcops1st g o of ono V\%ﬁo%enlgiﬂ s
1- oxo-ethyl. ﬂlﬁyl@elldt@;\tsrallemyomdmnt of the i nvention provides conpounds of
formula I, where 121 is 1- oxo-2-hydroxy-ethyl. A certain enbodi nent of

t he |nvent ign p@@y)l(@l\el\lz)s SRROURAS R formula I, where 121 is
-C(0)(CH2), -NRvRv1 ereinsis 1, and Rv and Rvl is each individually

selected fromthe groyp consisting of H and Cl1_6-al kyl. 10A certain

enmbodi ment  of f’r?el’grﬁ\‘i nti on provi des conpounds of formula I, where 121 is
1- oxo-2-di net hyl am no- et hyl . A certain enbodi nent of the invention
provi des conpoRhasl RY if @chindvidpaliyheteetelXom sheSero @) 2orSikstibe af Kiydnd C, g-alkyl, A

gg;fs?'snlg"bngfwﬁ* af] Rtwhﬁ%nmxg&gér%m Vi8S OTRRKA e Phec LONLA, he (e €

provi des corrponilﬁnllbe@fi hﬁt@r@ﬂybhfl Cont&mgkg@nﬁm tWQ hgeoppniCagividudity Ralectedienei n
qis 0, and ang 13’ an@r@ égciuwlhéh 8RfodyRAN ik AR XinREd &F T &BsELRM bE @5 oUP

consisting of Hand Cl
substituents 1nd1v1dually selected from the group consisting of oxo, halogen, C.¢-

alkyl and C;¢-alkoxys;
20 R*is halogen; and

R’ is a 6-membered heteroaryl ring, unsubstituted or substituted by 1 to 5 substituents
individually selected from the group consisting of OH, halogen, cyano, C,¢-alkyl, C;¢-alkoxy,
halogen-C,¢-alkyl, halogen-C; ¢-alkoxy and hydroxy-C,¢-alkyl;

or a pharmaceutically acceptable salt thereof.

25 A certain embodiment of the invention provides compounds of formula Ia,

Ia



A certain enbodi rent of the invention provides conpounds of formula I,

where 121 is N, N20 di net hysul f onam dyl . A certai n enbodi nent of the
i nvent i orwpnouigde®éconpounds of formula |, where R2 i s ebirmpeo11/05607A
certain enbodi nent of the invention pré%ides conpounds of formula I, where

R2 is fluoro. ZﬁAﬁgertagn enbodi ment of the invention provides conpounds of
formul a |, whierk , R3andRsat dtsetefas dasaribed heremp consi sting of i) pyridinyl,
unsubstituted or substituted by 1 to 2 substituents individually selected
from the gnoug&eRAILSHINMG Of thalif@aion GlaBddl ddthpARds G (OmAlIKAXWhetel R' is
pyrazi ny| , sub&ﬁltuted Qr.suq§t|tute by 1 to Cl_6-al kyl, 30iii)
unsubsﬁ%?@?g OBYF GEAPHPRSISERCT WO 2011/ 131596PCT/ EP2011/ 056071 - 15- i v)
pyrimdinyl, unsubstituted or substituted by 1 to 2 ClL 6-alkyl. A certain
enbodi ment i)of Hhe i nvention provides conpounds of formula I, where R3 is
i)pyridinyl, unsubstituted or substituted by 1 to 2 substituents

i ndiyi dual L.y sehec st 0, g |,
or b5ii )unsh%st ?i;lﬁt%gg’pyrisglgé t%ﬁﬁ@%r%%stﬁﬁ%ﬁer a% E(gezn{%gl?t h@ﬂ? rﬁ(l)cﬁ{;]ig H%ﬂyi_%\}gért{%%?on
provi des conpolifi@ghegroupcapgising of ipgen @l ¢ sc-alkpest ed from the group

consi sting of pyridin-2-yl, 6-methyl-pyridin-2-yl, 3-chloro-pyridin-2-yl,
3, 5-di f | uokip- PY(OG-O7 2alkll, wheM @@ R iNardubdtituted,f | uor o- pyri di n-2-yl,
3-fluoro-pyridin-2-y1l and pyrazin-2-yl. 10A certain enbodi nent of the

group. cons 0t g OO gy WSy B el b AT Ry B GEG B 110 9

6-chl oro-pyridin-2-yl, 5-fluoro-pyridin-2-yl, 3-fluoro-pyridin-2-yl and
pyrazi n-2-y). -C(O)O-A cdkylawhereimbibdCrsntkybfs unlyebstiovedit i on provi des

conpounds of fornmula I, where R3 is pyridinyl, unsubstituted or substituted
by fy to 2 sybspidipanphedicpdbdicfual I'y sel ected fromthe group 15 consisting
of hal ogen, 'C1_6-al kyl and CI1  6-al koxy. A certai n enbodi nent of the

i nvention pr.ovjdes g of fornula I, where R3 is pyridin-2-yl. A
certain enﬁBBi%&ﬁ@*éﬁgﬁﬁﬁggnV%m¥@8H4bpovides conpounds of formula I, where
R3 is 6- nethyl-pyridin-2-yl. 20A certain enbodi nent of the invention

provi des conpoRhasl Rfiskarmutiaziduallwbde@edRBomsthé groap ephsi gingi adithait @] ¢-alkyl, A
certain enbodi nent of the invention provides conpounds of forrmula I, where

R3 is 6- i $ARr QPYLy ALY Rordath v is 2.

R™ and R" is each individually selected from the group consisting of H and C,-alkyl,
15 and

ix) ~C(O)(CH,),-NR'R", wherein s is 1,
R" and R" is each individually selected from the group consisting of H and C_¢-alkyl.

A certain embodiment of the invention provides compounds of formula I, where R' is

selected from the group consisting of
20 1) H,

i1)  -Cie-alkyl, unsubstituted or substituted by 1 to 2 substituents individually selected

from the group consisting of halogen and C,4-alkoxy, and
ii1) unsubstituted cycloalkyl.

A certain embodiment of the invention provides compounds of formula I, where R' is
25 selected from the group consisting of H, methyl, ethyl, isopropyl, 2,2-difluoroethyl, 2-methoxy-
ethyl and cyclobutyl.



A certain enbodi rent of the invention provides conpounds of formula I,
where R3 is 6- 25 nethoxy-pyridin-2-yl. A certai n enbodi nent of the

i nvent i orwpnroeuidessconpounds of fornmula I, where R3 is BCT/EP2011/056071
chloro-pyridin-2-yl. WD 2011/ 131596PcﬁEP2011/ 056071 - 16- A certain
enbodi ment of the invention provides conpounds of fornula I, where R3 is 6-
f I uor o- pyr Adrertain pmbodimenp of ¢h¢ ailvenEem Pod et capauhes o vemulod. pherei Reds

conmpoungg @f ﬁ&&nuka toup WS Rt B§(HSB§c ii%ﬂ&%‘PY&h ﬂm%n&kﬂ 5@ﬂ6&h§ﬁ1?2-
enbodi ment of the |nvenP|on rovi des conpounds of Torm Wwher e is 4-

chl or o-RRaresthylp 2ymethoxyethyl, ceme gy RN ndwrosthynks 0?%@@%{@% %liudvi &ég
conpourndgintethylmniftlcehyl, myvhgkerdR3] bisd R;N-diieth osudihiudidyt.2- yl .

certain enbodi nent of the i1nvention prOV|des conmpounds of fornul a I mhere
R3 is 3,5- ,10 difl uor A certal

vent o provpt B Gntenlionarayio® (Rl B ABRR IR WBoe.
certain enbodi nent of the invention provides conpounds of formula I, where
R3 is 2- cH erieipymbadimerg-ofithe inBetionmreidesavbmdundnel fofmulad whnre Rt isgi.
provi des conpounds of fornula I, where R3 is pyrazinyl, unsubstituted or

substit ut ed byt érﬁbc?dngém%f&h&(ﬁiventlon pOVERE e PoiiR odifsraifla RfwHdreRrH %V@]t ion
provi des Enpounds of formula I, where R3 is pyrazin-2-yl.

certai odi ment of the invention provi des conpounds of formula I, wher e
R3 is 6- 20 nethyl -pyrazin-2-yl. A certain enbodi ment of the |nvent|on
provi des canpeatuidsnbbdinemmelf ahd inwheaoe pR3ids eonmetungtd op YomnilaI2whkre R' is A
cerhglgnﬁﬂyodlnent of the invention provides conpounds of formula |, where
R3 1s di met hyl - pyrazi n-2-yl. 25A certain enbodi ment of the i nvent i on

provi des conpounds of fornmula |, where R3 is pyridazinyl. A certain

embodi ment Aggertaecrnbrdmentan tr ioyeriws rrovideusrmpoynds o ivpmulall, whgreRe irgthyk
pyridazin-3-yl. WD 2011/ 131596PCT/ EP2011/ 056071 -17-

A certain embodiment of the invention provides compounds of formula I, where R' is

isopropyl.

A certain embodiment of the invention provides compounds of formula I, where R' is

15  cycloalkyl.

A certain embodiment of the invention provides compounds of formula I, where R' is

cyclobutyl.

A certain embodiment of the invention provides compounds of formula I, where R’ is -C.

¢-alkyl, substituted by 2 halogens.

20 A certain embodiment of the invention provides compounds of formula I, where R' is 2,2-

difluoroethyl.

A certain embodiment of the invention provides compounds of formula I, where R’ is -C.

¢-alkyl, substituted by C;¢-alkoxy.

A certain embodiment of the invention provides compounds of formula I, where R' is 2-

25 methoxyethyl.

A certain embodiment of the invention provides compounds of formula I, where R' is
-(CH,)-NR™R", wherein r is 2, and R"™ and R" is each individually selected from the group
consisting of H and C;¢-alkyl.

A certain embodiment of the invention provides compounds of formula I, where R' is 2-

30 methylaminoethyl.



A certain enbodi rent of the invention provides conpounds of formula I,
where R3 is pyrimdin-2-yl. A certain enbodi nent of the invention
provi des worppoumsa®eof fornmula |, where R3 is 4, 6- dinetrgirmroiinsarn- 2-yl .
5A certain enbodi nent of the inventionlﬁTovides conmpounds of formula I,
where R3 is 2- nethyl-pyrimdin-4-yl. A certain enbodi nent of thf

i nvention pr mﬁadlwmb@dmhdé the ifvenron rovidesheanepRads of deinada ddwhewnRt he
group cepsj-et é 2103 wah@}’eﬁﬁ et 2- a)ﬂkyl @uﬂE%BQMhte@Y)f hﬁisﬂfu?ed%y 1 to 2 OH

6- et hyl - pyrid 5 6- 1 sopropyl - pyri di n- 2 yl', 6-nethoxy-pyridin-2- yI

6- chl or o- pyrldln 2 6-f1 ridin- 2 , 10 5- fI y 1

4- chl or o- pyY fdiai ng?dm@mf Pﬁglf’dn iPRipRevwd ICOWP@% H rWPaf q“ereﬁ

2- chl oroapyethydi n- 3-yl, 2-fluoro-pyridin-3-yl, pyrimdin-2-yl,

4, 6-di met hyl - pyrinidin 2-yl, 2- nethylpyrinidin 4-yl , pyrazin 2-yl,

6- ey hyl - p%%r %{arh g‘mﬁ!)dlm%np'g(ﬁ% 1{19&1‘5[1? :p?(é\ﬁ%é/sl:m oﬁlngé gF {"oril &]‘ %%Hg?ﬁ% E?fsll—and

pyri‘dazi n- ound accor
|nventwﬁﬁ3%hﬂh@hbWthn t he experlnental 15 part and the table bel ow. Ex
Structure Ex Structure 1 45 Nd NN

A certain embodiment of the invention provides compounds of formula I, where R' is
—C(0)(CH,)-NR'R", wherein s is 1, and R" and R" is each individually selected from the group
consisting of H and C;¢-alkyl.

10 A certain embodiment of the invention provides compounds of formula I, where R' is 1-

0x0-2-dimethylamino-ethyl.

A certain embodiment of the invention provides compounds of formula I, where R' is
S(O)Z—Cl_G—alkyI.

A certain embodiment of the invention provides compounds of formula I, where R' is

15  methylsulfonyl.

A certain embodiment of the invention provides compounds of formula I, where R' is
S(O)z—(CHz)q—NRiRii, wherein q is 0, and and R' and R" is each individually selected from the
group consisting of H and C,¢-alkyl.

A certain embodiment of the invention provides compounds of formula I, where R' is N,N-

20 dimethysulfonamidyl.

A certain embodiment of the invention provides compounds of formula I, where R” is

chloro.

A certain embodiment of the invention provides compounds of formula I, where R” is

fluoro.

25 A certain embodiment of the invention provides compounds of formula I, where R’ is

selected from the group consisting of

1) pyridinyl, unsubstituted or substituted by 1 to 2 substituents individually selected
from the group consisting of halogen, C;¢-alkyl and C,4-alkoxy,

i1)  pyrazinyl, unsubstituted or substituted by 1 to C;¢-alkyl,

30 ii1) unsubstituted pyridazinyl, and
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iv)  pyrimidinyl, unsubstituted or substituted by 1 to 2 C;¢-alkyl.
A certain embodiment of the invention provides compounds of formula I, where R’ is

1) pyridinyl, unsubstituted or substituted by 1 to 2 substituents individually selected

from the group consisting of halogen and C,4-alkyl, or
i1)  unsubstituted pyrazinyl.

A certain embodiment of the invention provides compounds of formula I, where R’ is
selected from the group consisting of pyridin-2-yl, 6-methyl-pyridin-2-yl, 3-chloro-pyridin-2-yl,
3,5-difluoro-pyridin-2-yl, 6-chloro-pyridin-2-yl, 5-fluoro-pyridin-2-yl, 3-fluoro-pyridin-2-yl and
pyrazin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is
selected from the group consisting of pyridin-2-yl, 6-methyl-pyridin-2-yl, 6-chloro-pyridin-2-yl,
S-fluoro-pyridin-2-yl, 3-fluoro-pyridin-2-yl and pyrazin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is
pyridinyl, unsubstituted or substituted by 1 to 2 substituents individually selected from the group
consisting of halogen, C; ¢-alkyl and C;_¢-alkoxy.

A certain embodiment of the invention provides compounds of formula I, where R’ is

pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 6-

methyl-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 6-

ethyl-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 6-

isopropyl-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 6-

methoxy-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R? is 3-

chloro-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 6-

chloro-pyridin-2-yl.
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A certain embodiment of the invention provides compounds of formula I, where R’ is 6-

fluoro-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R® is 3-

fluoro-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 4-

chloro-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R? is 3-

fluoro-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 3,5-

difluoro-pyridin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is

pyridin-3-yl.

A certain embodiment of the invention provides compounds of formula I, where R? is 2-

chloro-pyridin-3-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is

pyrazinyl, unsubstituted or substituted by 1 to 2 C;_¢-alkyl.

A certain embodiment of the invention provides compounds of formula I, where R’ is

pyrazin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 6-

methyl-pyrazin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R is -

methyl-pyrazin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 3,6-

dimethyl-pyrazin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is

pyridazinyl.

A certain embodiment of the invention provides compounds of formula I, where R’ is

pyridazin-3-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is

pyrimidinyl, unsubstituted or substituted by 1 to 2 C;¢-alkyl.
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A certain embodiment of the invention provides compounds of formula I, where R’ is

pyrimidin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is 4,6-

dimethyl-pyrimidin-2-yl.

A certain embodiment of the invention provides compounds of formula I, where R? is 2-

methyl-pyrimidin-4-yl.

A certain embodiment of the invention provides compounds of formula I, where R’ is
selected from the group consisting of pyridin-2-yl, 6-methyl-pyridin-2-yl, 6-ethyl-pyridin-2-yl,
6-isopropyl-pyridin-2-yl, 6-methoxy-pyridin-2-yl, 6-chloro-pyridin-2-yl, 6-fluoro-pyridin-2-yl,
S-fluoro-pyridin-2-yl, 4-chloro-pyridin-2-yl, 3-fluoro-pyridin-2-yl, pyridin-3-yl, 2-chloro-
pyridin-3-yl, 2-fluoro-pyridin-3-yl, pyrimidin-2-yl, 4,6-dimethyl-pyrimidin-2-yl, 2-methyl-
pyrimidin-4-yl, pyrazin-2-yl, 6-methyl-pyrazin-2-yl, 3-methyl-pyrazin-2-yl, 3,6-dimethyl-
pyrazin-2-yl and pyridazin-3-yl.

Examples for the compound according to the invention are shown in the experimental

part and the table below.
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Table 2: structures of selected examples

Specific compounds of the invention are shown in the examples. A certain embodiment

of the invention relates to compounds selected from the group consisting of

trans-8-Chloro- 1-(4-pyridin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid fert-butyl ester,

cis-8-Chloro-1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ eJazulene-5-
carboxylic acid fert-butyl ester,

trans-8-Chloro- 1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]Jazulene-5-
carboxylic acid fert-butyl ester,

trans-8-Chloro- 1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro-5-methyl-1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,

1-(trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepin-5(6H)-yl)ethanone,
1-(trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepin-5(6H)-yl)-2-hydroxyethanone,
1-(trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepin-5(6H)-yl)-2-(dimethylamino)ethanone formate,
2-(trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepin-5(6H)-yl)-N-methylethanamine,
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trans-8-Chloro-1-[4-(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro-1-[4-(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro- 1-[4-(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(3-chloro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(3-chloro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(3-chloro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
cis-8-chloro-1-((1S,4R)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
cis-8-chloro-1-((1S,4R)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
cis-8-Chloro-1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
cis-8-Chloro-5-methyl-1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
cis-tert-butyl 8-chloro-1-((1R,4R)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-8-chloro-1-((1R,4R)-4-(2-fluoropyridin-3-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4R)-4-(2-fluoropyridin-3-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(2-chloropyridin-3-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(2-chloropyridin-3-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(2-methylpyrimidin-4-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(2-methoxyethyl)-5,6-dihydro-
4H-benzo[e][1,2.4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(methylsulfonyl)-5,6-dihydro-
4H-benzo[e][1,2.4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-isopropyl-35,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-N,N-dimethyl-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine-5(6H)-sulfonamide,
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trans-8-chloro-1-((1R,4S)-4-(3-methylpyrazin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(4-chloropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,

S trans-8-chloro-1-((1R,4S)-4-(4-chloropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(6-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(6-fluoropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4H-

10 benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(4-pyrazin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|elazulene,

15 trans-8-Chloro-1-(4-pyridin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene dihydrochloride,
trans-8-Chloro- 1-(4-pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-(4-pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

20  benzo[e]azulene,
trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,

25  trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-

30 benzo[e]azulene,
trans-8-Chloro- 1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,

35  trans-8-Chloro-1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[elazulene hydrochloride,
trans-8-Chloro- 1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

40  benzoazulene-5-carboxylic acid tert-butyl ester,



34

10

15

20

25

30

35

40

78 0 -26- Ex Structure Ex Structure 35 1

WO 2011/131596 31 PCT/EP2011/056071
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene dihydrochloride,
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro- 1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-ethyl-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro- 1-[4-(6-ethyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-ethyl-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-isopropyl-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(6-isopropyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
trans-8-Chloro- 1-[4-(6-isopropyl-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro- 1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
trans-8-Chloro- 1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro- 1-[4-(6-methyl-pyrazin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(6-methyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-methyl-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(6-methyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-chloro-5-(2,2-difluoroethyl)-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-
dihydro-4H-benzo|e][1,2,4]triazolo[4,3-a][ 1,4]diazepine,
trans-8-chloro-5-cyclobutyl-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
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trans-8-chloro-5-ethyl-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-5-methyl-1-((1R,4S)-4-(2-methylpyrimidin-4-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-5-methyl-1-((1R,4S)-4-(3-methylpyrazin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-methyl-1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro-5-methyl-1-(4-pyridazin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro-5-methyl-1-(4-pyridin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro-5-methyl-1-(4-pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro-5-methyl-1-[4-(6-methyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro-5-methyl-1-[4-(6-methyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-fluoro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-fluoro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-tert-butyl 8-chloro-1-((1R,4R)-4-(2-fluoropyridin-3-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-tert-butyl 8-chloro-1-((1R,4S)-4-(2-chloropyridin-3-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-tert-butyl 8-chloro-1-((1R,4S)-4-(2-methylpyrimidin-4-yl)cyclohexyl)-4H-
benzo[e[1,2,4]triazolo[4,3-a][ 1,4]diazepine-S(6H)-carboxylate,
trans-tert-butyl 8-chloro-1-((1R,4S)-4-(3-methylpyrazin-2-yl)cyclohexyl)-4H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-tert-butyl 8-chloro-1-((1R,4S)-4-(4-chloropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-tert-butyl 8-chloro-1-((1R,4S)-4-(6-fluoropyridin-2-yl)cyclohexyl)-4H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate, and
trans-tert-butyl 8-fluoro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,

or a pharmaceutically acceptable salt thereof.

cr.

A certain embodiment of the invention relates to compounds selected from the group

consisting of
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trans-8-Chloro- 1-(4-pyridin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-(4-pyridin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
5 trans-8-Chloro-5-methyl-1-(4-pyridin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-methyl-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(6-methyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-

10 benzo|e]azulene,
trans-8-Chloro-5-methyl-1-[4-(6-methyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-ethyl-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,

15  trans-8-Chloro-1-[4-(6-ethyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-ethyl-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-isopropyl-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

20  benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(6-isopropyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
trans-8-Chloro- 1-[4-(6-isopropyl-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,

25  trans-8-Chloro-1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro- 1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
trans-8-Chloro- 1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-

30 tetraaza-benzoazulene,
trans-8-Chloro- 1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,

35  trans-8-Chloro-1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-tert-Butyl 8-chloro-1-(-4-(6-fluoropyridin-2-yl)cyclohexyl)-4H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-8-Chloro- 1-(-4-(6-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-

40  benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
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trans-8-Chloro- 1-(-4-(6-fluoropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene ,
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-tert-Butyl 8-chloro-1-(-4-(4-chloropyridin-2-yl)cyclohexyl)-4H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-8-chloro-1-(-4-(4-chloropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(-4-(4-chloropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|elazulene,
trans-8-Chloro- 1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro-5-ethyl-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-isopropyl-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-cyclobutyl-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-(2,2-difluoroethyl)-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(2-methoxyethyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
2-(trans-8-Chloro-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-4H-benzo[ e][ 1,2,4]triazolo[4,3-
al[1,4]diazepin-5(6H)-yl)-N-methylethanamine,
1-(trans-8-chloro- 1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-4H-benzo| e][ 1,2,4]triazolo[4,3-
a][1,4]diazepin-5(6H)-yl)ethanone,
1-(trans-8-chloro- 1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-4H-benzo| e][ 1,2,4]triazolo[4,3-
a][1,4]diazepin-5(6H)-yl)-2-hydroxyethanone,
1-(trans-8-Chloro-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-4H-benzo[ e][ 1,2,4]triazolo[4,3-
a][1,4]diazepin-5(6H)-yl)-2-(dimethylamino)ethanone,
trans-8-Chloro- 1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(methylsulfonyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
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-35-
trans-8-Chloro- 1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-N,N-dimethyl-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine-5(6H)-sulfonamide,
trans-tert-Butyl 8-fluoro-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,

S trans-8-Fluoro-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Fluoro-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
cis-tert-Butyl 8-chloro-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-benzo[ e][1,2,4]triazolo[4,3-

10  a][l,4]diazepine-S(6H)-carboxylate,
cis-8-Chloro-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-benzo[ e][ 1,2,4]triazolo[4,3-
al[1,4]diazepine,
cis-8-Chloro-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,

15 trans-8-Chloro-1-(4-pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-(4-pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro-5-methyl-1-(4-pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

20  benzo[e]azulene,
trans-tert-Butyl 8-chloro-1-(-4-(2-chloropyridin-3-yl)cyclohexyl)-4H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-8-Chloro- 1-(-4-(2-chloropyridin-3-yl)cyclohexyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,

25  trans-8-Chloro-1-(-4-(2-chloropyridin-3-yl)cyclohexyl)-5-methyl-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-tert-Butyl 8-chloro-1-(4-(2-fluoropyridin-3-yl)cyclohexyl)-4 H-benzol e][ 1,2,4]triazolo[4,3-
a][1,4]diazepine-5(6H)-carboxylate,
trans-8-Chloro- 1-(4-(2-fluoropyridin-3-yl)cyclohexyl)-5,6-dihydro-4 H-

30  benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(4-(2-fluoropyridin-3-yl)cyclohexyl)-5-methyl-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]Jazulene-5-
carboxylic acid fert-butyl ester,

35  cis-8-Chloro-1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|elazulene,
trans-8-Chloro-5-methyl-1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

40 benzo[e]azulene,



N8 FF, d 1WN 44 N 1IWN, N N/ Tabl e 2: structures of selected
exanpl es Speci fic conpounds of the invention are shown in the

exanpl es.wA20ari3aion enbodi ment of the invention rel at esPCO/EPOOIPOSGVIE
selected fromthe group consisting of 29

trans-8-Chl oro- 1-(4-pyridin-2-yl -cycl ohexyl )-4H, 6H- 2, 3, 5, 10b-t et raaza- benzo
[ e] azulcen@(blore: lcdrboyilinc2-atiyrlelexylihi-gihydsr ;2.3.5,10b-tetraaza-

ci s- 8- @hhﬂ{gm%ﬂ&ﬂipyrln1dln 2-yl - cyclohexyl) 4H, 6H 2, 3, 5, 10b-t et raaza- benzo
[ e] azul ene- carboxylic acid tert-

t ) .
L ans- SUCHCBIg0 D-patsy | .%pawdznyrywe%aﬁgiﬁ%mww% 3, Wipetetiaaza- ben
zo[e]azuhgﬂghﬁﬂaﬁgrboxyl|c aci d tert butyl ester,

e a?abé’ff’flé Qﬁloﬁoziﬁég%%ldnmetlhyl pyrim 1d11¥§|}’?)h QGX}%’] grhp 52 )i(,ia'r,g 1 frany: 10b-tet

raa
benzo[e]azulene S-carboxylic acid tert-butyl ester,

trans-8-Chloro-1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
10 2,3,5,10b-tetraaza-benzo|e]azulene,
trans-tert-Butyl 8-chloro-1-(-4-(2-methylpyrimidin-4-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-8-Chloro- 1-(-4-(2-methylpyrimidin-4-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
15 trans-8-Chloro-5-methyl-1-(-4-(2-methylpyrimidin-4-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(4-pyrazin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[e]azulene-5

carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

20 benzo[e]azulene,
trans-8-Chloro-5-methyl-1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro- 1-[4-(6-methyl-pyrazin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,

25  trans-8-Chloro-1-[4-(6-methyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|elazulene,
trans-8-Chloro-5-methyl-1-[4-(6-methyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-tert-Butyl 8-chloro-1-(-4-(3-methylpyrazin-2-yl)cyclohexyl)-4H-

30  benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine-5(6H)-carboxylate,
trans-8-Chloro- 1-(-4-(3-methylpyrazin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-methyl-1-(-4-(3-methylpyrazin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,

35  trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene ,
trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-

40  2,3,5,10b-tetraaza-benzo|e]azulene, and



trans- 8- Chl or o- 5- net hy1- 1- (4- pyri m di n- 2-yl -cycl ohexyl ) -5, 6-di hydro-4H 2, 3,
5, 10b-t et raazabenzo [el azul ene,

1- (trans-wocehiionBest- ( (1R, 45) - 4- (3-fl uoropyri di n- 2-yl ) cyecompzylipsebr 15
benzo[e][1, 2,41tri azol o[ 4, 3-a] [ 1, 41di a%]oi n-5(6H) -yl ) et hanone,
1-(trans-8-chloro-1-( (1R 45)-4-(3-fluoropyridin-2-yl)cycl ohexyl)-4Hbenzo[ e]
[ 1, 2, 4Ttanis &zGhlo[sy-Zncahyl4l-@plridaein: hyb¢eHhop1l) -526-Aihadioxdfiah ol tetraaza-

1-(t rar;,%ﬁﬁ)-[glahgé& 1- ((1R, 45) - 4- (3-fluoropyridin-2-yl)cycl ohexyl)-4H
benzo[e][1, 2, 41triazo] 0[14, 3- al] Ll, 41di azepi n-5(6H) -y1) - 2- (di net hyl am no) et ha
none for mafka plzzgmaceutlcal y acceptable salt thereof.

2-(trans-8-chloro-1-((1R, 45)-4-(3-fluoropyridin-2-yl)cycl ohexyl)-4Hbenzo[ e]
[ 1, 2, 414 cératobmbddiden] ¢flhdbdtamz@piclatds (6 Ehmpdyndilsetediby retnhda ardupeonsiig
201]{ 13%596PCT/ EP2011/ 056071 - 29-

trans- 8- Chl oro-1-[4- (3, 5-di fluoro-pyridin-2-yl)-cycl ohexyll-4H, 6H 2, 3,5, 10b
-tetraaza- benzo Bel azul ene-5-carboxylic acid tert-butyl ester,

t r ans- 8ra@ini8ofrbloto- 1-14-py3din-4y k¢ yebrhex ply-Oi ilihy droply-263 T L Oheskpaza- 5, 6- di hydr o- 4H
-2, 3, SRRt piviaazabgpzo [el azulene, 5

trans-8-Chl oro- 1-114-( 3, 5-di f| uor.o- pyri di n- 2- \6/1  -cycl ohexy11-5-net hyl-5, 6-d
i hydr o-/24s 3;Ghlsrop ety dlatAap ke -Ylwhyclaheybha b-dihydro-4H-2,3.5, 10b-tetraaza

t r ans- &efdd[Ofaguldnel 14- (3-chl or o- pyri di n-2-y1) - cycl ohexyll-5- et hyl-5, 6-di hyd

- 2, 3, 5, 10bt -b I . , .
el B B LT Ry GrBe By PN 2oy LYo S Ty 862318 10 o
t r aaza-tetiDzibbarol4]etularul ene- 5- carboxylic acid tert-butyl ester,

t - 8- Chlegrr1- 114- - 1 i S4H-2, 3
T P LA LA SRR S B
8- chl ohgnzal¢lapder) - 4- (3-f | uor opyri di n-2-yl ) cycl ohexyl ) - 5, 6- di hydr o- 4H-

benzo [igluslsleRofbll i 280hRlfpRidih Dly14E A 8E&RI TR medy1-8165dihydro-4H-2.3,5,10b-
8-chloro-1-((IS, 4R) -%( 3-fl E%.rlopyrtlydi gé 2-yl)cycl %ﬁlexyl )-\é- met hyl -5, 6- di hydr
0- 41 BeFRE-PerZofel AUt (i 470 o[ 4,3-a][1, 41di azepi ne, cis-
8- Chl orram3-8(@hlpy-i mak-df -fludroyp yriziis-Rohpaydl ghelyB-50b-bihgdor 417223, 3,1 Bh-10hat £t r aaza-
benzo [}, 24! 1O i ShShioride, . .
8- Chl or6-5> mafﬂﬁy C (351- pyri’m di n- 2-yl -cycl ohexyl ) -5, 6-di hydro-4H 2, 3, 5, 10b-
t et r aazews-30Chlerie b-[4-€5-Tlaprg-pyralin-€ig)-cycl@drekyB it mkthyl-5,6-dihydro-4H-2,3,5,10b-
8- chl on Qb7 4 6dBodRed: (3-fl uoropyridin-2-yl)cycl ohexyl)-4H benzo [el
[1, 2,41tr1 azol o] 4, 3-1%1 1, 41di azepi ne-5(6H) - car boxyl at e
t r ath - dramiSdy blone- ({4463 -Arproapyralin 2od ey heay H-30-gihydipcHBRe3 g4l o8 t8aeh-hy dr o- 4
H- benzo|e]azulene,
trans-8-Chloro- 1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro-5-ethyl-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
25 benzole][1,2.4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5-isopropyl-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-cyclobutyl-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
30  trans-8-Chloro-5-(2,2-difluoroethyl)-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(2-methoxyethyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-methyl-1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
35 benzo[e]azulene,
trans-8-Chloro- 1-[4-(3-chloro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzol|e]azulene, and



benzo [el [1,2,41triazol o[ 4, 3-a][1, 41di azepi ne, 25

trans-8-chloro-1-((1R 4R)-4-(2-fl uoropyridin-3-yl)cycl ohexyl)-5-net hyl -5, 6-
di hydr o- 40 20anBesdpel [ 1, 2, 41tri azol o[ 4, 3-a] [ 1, 41di azepiPO&/EP2011/056071
trans-8-chloro-1-((1R 4S)-4-(2-chl orop9$1’ di n-3-yl ) cycl ohexyl ) - 5-net hyl - 5, 6-
di hydro-4Hbenzo[e] [ 1, 2, 41tri azol o] 4, 3-a] [ 1, 41di azepi ne,

trans- srcmmSo@bloua-l 448 A <)tlupro 2ysdinot-shyayr ohexdl- §1n)€é1yxiffo¢ré;&wﬂy0 S, AP YT 0- 4

H 30 hapagab&lzoldiaAndtt riazol o[ 4, 3-a][1, 41di azepi ne,

trans- 8- chl or o- 1 (1R 4S) - 4- (2- et hyl pyri mi di n-4-yl) cycl ohexyl) -5, 6-di hydro
-4H benzo [ el azol o 4,3-a] [ 1, 41di azepi

trans- 8 EHI% g1 Oftltnfr-l% 9{%%16 HW&@ 0 rﬁ@f%ﬁ&}FPI&PW@SWl%%frBWe%%OHB eBsiEihoxye
t hyl) - »f6- di hydro4H benzo [el [1,2,41triazolo[4, 3-a][1, 41di azepi ne, 35
trans- 8- chI oro-1-((1R 4S)-4-(3-fl uoropyri di n- 2-yl)cycl ohexyl) 5- (et hyl sul f

?pgn]%- - @1){1‘3]:1 ?ﬁg’ﬁ@ Z 9’( @[Cﬁ ?Iitg;ér ?‘3‘?%1%[2‘%%?&%/@@"’ hexy%%)zepI |n§opr opy! -

, 6- di h@n@ld]ﬁbéﬁlm%ﬁﬁl[ 1,2, 41triazol o[ 4, 3-a] [ 1, 41di azepi ne,
trans- Sm%ﬂsomoﬂo §oldhAS) ('44p§(r?d"11f1 b;g%g@%h&ﬂﬂ 8&11&9&3%0@%1/1@0 t%{,ré\kzgl met hyl -

4H 40 benzo [el [1,2,41triazolo di azepi ne- 5(6H) - sul f onami de,
VO 201PF&23>151%1#@1€/ EP2011/ 056071 - 30-

t r ans- 8rRl 8ot Blodo- S(rﬁd&lﬂ&)fﬁaﬁemt-ﬁﬂyrmm?ap BydohdxyNy%b-ateuy-3HD, §5d0by dr o- 4
ﬁgé %}el %ﬂ %4T%r|azolo[43a 1, 41di azepi ne,

tra CURISPILLIUAES8) - 4- (4- chl or opyri di n- 2-yI ) cycl ohexyl ) -5, 6- di hydr o- 4

H benzmn[véil-Cﬁ[llibr@;lM{(@-lCh]Dm pyiadiB-2ayl)-tyddtixalenédeyds-4H-2,3,5,10b-tetraaza-

trans- r (1R, 48)-4-(4-chloropyridin-2-yl)cycl ohexyl)-5-nethyl -5, 6-
di hydr g)e ﬁ[agglﬁém( [1,2,41triazol of 4, [ 1, 41di azepi ne

trans- 8%%180@1@%01_1&-((&411(16 4Blprorpyming2nd)- GW@hQﬁYL 52H5¢th)\/&:§& ihesipt4H-8,36% Hithy dr o- 4
H beng&rgagzg b&;lz,o{?e 4Adiédeazol of 4, 3- a] [ 1, 41di azepl ne

i e st GBop ﬁ %Fif @“0{0110&(2%412{23 ﬁ{@fe%'y ﬁ%g Aéb U
trans- &eﬁiﬂa@nﬁl@neldlhgdmylﬂaﬂd@ 2-yl - cycl ohexyl ) - 4H 6H— 2 3,5, 10b-tetraaza- benzo
{1 ans. e, BOEF LA SRR S e P S A543 Wbt et r
aza- beetzazi-bnzazullere, 15

trans- %&?3'8%?10{10 {42y ﬁg\g{]o”- *&IJF]-F%M%&*P&{&XW] =5%-8mJurY AL 9 5 By R ARD-tetra
aza- benzo azul ene rmade,

20 benzo[e lazulene,
trans-8-Chloro- 1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene,
trans-8-Chloro-5-ethyl-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,

25  trans-8-Chloro-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5-isopropyl-5,6-dihydro-4 H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-cyclobutyl-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-(2,2-difluoroethyl)-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-

30  benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(2-methoxyethyl)-5,6-dihydro-4H-
benzole][1,2,4]triazolo[4,3-a][1,4]diazepine, and
trans-8-Chloro-5-methyl-1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene.

35 A certain embodiment of the invention is a compound as described in any of the

embodiments obtainable by a process according as described herein.



trans- 8- Chl oro- 1- (4- pyridi n-3-yl -cycl ohexyl)-4H, 6H 2, 3, 5, 10b-t et raaza- benzo
[e] azul ene-5- carboxylic acid tert-butyl ester,
trans-8-GhbannﬂBﬁ@4-pyridin-3-y|-cyclohexyl)-5,6-dihydrwc@ﬁﬂ@m3m5w1ﬁb-tetra
aza- 20 benzo [el azul ene,

trans-8-Chl oro-1-114- (3, 6-di net hyl - pyrazi n-2-y1)-cycl ohexyll-4H 6H 2, 3,5, 10
b-t et raaza- Abearain] enbedimeeinel she arvsolign iie aaepmpeund: apdesdribedtiarany of the

trans- nfdalith@nsl whifleed oﬁtagfeﬁ%gffﬁ)ﬂro&ﬂ Q&:bﬂhg% Ysldex@yiSdaaegsy 11- 5, 6- di hydr o- 4H

-2,3,5,10b-t etraazabenzo [e] azulene hydrochioride, 25

trans 8-Chloro-1-114-(3,. t hyl. - pyr.azi.n- 2- cIo -nmet hyl-5, 6-d
i hydr o- 4H2, 3 $eH @8- %@é?da%lf gﬁﬁ%ﬂf U%df@négm% i 080D S Ty Y
trans- &xfﬁl@ﬂ@ﬁ@nslfoiﬂﬂﬂ(saai th&ﬁfp@utﬁl}aﬂlydbﬁv&su}ﬁﬁl)m@yd ohexy1l-4H, 6H 2, 3,5, 10b-te
traaza- benzo [el azul ene-5-carboxylic acid tert-butyl ester,

trans-8- Chl of o er]taé()%‘ggédlﬂllflt PRy ﬁ\%'&elﬂa%ié/]a) cSHEL e Ry Bscrnla dh hydr 8r #kd 2. 3

, 5, T0b-t et raaza-
t r ans- @utekinents for r4usednfthg @redelptwn oli wepment) ofcdpsinshexyen] nBlarer feyals seudl hyd

ro-4H 2y g’fuﬁet;&lbth‘?fiié@é%ﬁ)nb%ﬂl%%c[ ﬁ(lar?-?aﬂ u?@elnappr%prlate secretlon of Vasopressm liver
trans-8:Chloro -cycl ohexyll-4H, 6H 2, 3, 5,

di met yrim
10b- t etHEPE- NERRPHC [Séndrézm éﬁéleé' 6§P{’i‘é§%¥ﬁ? d&og&rﬁ Qbé?%snﬁuprlégltf%rdwg@e

t r ans- Gufidtlcapectiumd dkokddrH sehirophhnia, ayd[a iredsivedeldyiocycl ohexyl1l1-5, 6- di hydr o-
4H—2,3,5,10btetraaza benzo [e azulene ydrochl ori de,

trans-8-Chl g 114 chi el I m{nve% AL gll %armé’cehu&}[%o%% Sidd c%mpn 1?1%121_ 5.6
- di nydr o-4H2, § raaza enzo T az

trans-SDEmbmﬂbmmkﬁmﬂXﬁBHﬁhwoﬁ@epympﬁmwmﬁey1) cyclohexy11-4H,6H—2,3,5,10b-te
traaza- 40 benzoazul ene-5-carboxylic acid tert-butyl ester, WO

2011/ 131596 RCTL R %Mo@ﬁﬁ&% Jor-@d 1nvent10n is a pharmaceutical comgosmon comprisin
trans-8-Chl oro-1 - uoro-pyridjn-2-yl)-cycl ohexyl | di hydro-4

5, 10b- tcgmpa%g%ﬁﬁsggg%ﬂ ghémﬁpf]y@r grbedmefs, wherein it is useful for the ptrevention or
trans- 8re§3’111|1@1|t @f ldybin(iPhdal, uedle @ytrehﬁld’ls@mﬁﬂ)iyﬁyﬁdtﬁiﬂ,ellybért@m@ﬁ:[ Bilonk, Bet hyd

ro- 4 10bt et r. aaza b ul ene, .5 . . . . .

tr ah;r gé“ PolBPROPEAC (%‘CEGﬁPBr - BYPPEPHI2 Ly CIERetish BRI UG £ BIP B 3284 Y- t e
t r aaza-depepd e dhs@rdaxzsu bleseesi e canjndxiy¢ dsorier,chutistid sgeatryin @sirders, schizophrenia,
trans- %ngag g&év$p chl oro-pyridi n-2-y1)-cycl ohexyl | -5, 6-di hydro-4H 2, 3
, 5, 10b-tet aza enzo azul ene,

trans 8- Chl oro-1-114- (6 chl oro-pyridin-2-y1)- cyclohexyll-5 nmet hyl -5, 6-di hyd
ro- 4H 2, 3, 5,/ 0¢1ain gmpedimeay ol Beripvetion inig wgeof a compound as described in any of

trans- She(lk}hp(scﬁmén@%tﬁ@p@bblﬁéhowmﬂiearcam}tﬂﬁ cycl ohexyl | - 4H, 6H 2, 3, 5, 10b- t et
raaza-

20 A certain embodiment of the invention is the use of a compound as described in any of
the embodiments for the preparation of a medicament, wherein the medicament is useful for the
prevention or treatment of dysmenorrhea, male or female sexual dysfunction, hypertension,
chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
anxiety, depressive disorders, obsessive compulsive disorder, autistic spectrum disorders,

25 schizophrenia, and aggressive behavior.

A certain embodiment of the invention is the use of a compound as described in any of
the embodiments for the prevention or treatment of dysmenorrhea, male or female sexual
dysfunction, hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver
cirrhosis, nephrotic syndrome, anxiety, depressive disorders, obsessive compulsive disorder,

30 autistic spectrum disorders, schizophrenia, and aggressive behavior.

A certain embodiment of the invention is a method for the therapeutic and/or
prophylactic treatment of dysmenorrhea, male or female sexual dysfunction, hypertension,
chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,

anxiety, depressive disorders, obsessive compulsive disorder, autistic spectrum disorders,



benzo | e] azul ene-5-carboxylic acid tert-butyl ester,

trans-8-Chl oro-1-114-(6-et hyl - pyridin 2-yl)-cycl ohexyl | -5, 6-di hydr o-4H 2, 3,
5, 10b-t etwearn/136az0 | e] azul ene, PCT/EP2011/056071

trans- 8- Chl or o- 1- 114- ( 6- et hyl - pyri d| n 30y 1) - cycl ohexyl | - 5- net hyl - 5, 6- di hydr
0-4H-2, 3,5, 10bt et raaza- benzo [e] azul ene,

t r ans- Sclondphrenia.- anglpgeB:s§ive pelspyydr- wbmhdﬂﬁhczd YANPIESes [ad mendsiering) M. corpouiBl & 10b

‘tetraQ%ﬂnapﬁQ%?nhﬁkeﬁ%Hhﬁﬂﬁmﬁo%QRBR%th%(ﬁ%hﬂnﬁert butyl ester,
trans-8-Chloro 114 i sopropyl -pyrid y1) cyclohexyll-5 6- di hydr o- 4H

2,3,5,10b-tetraaza- azul ene och

CFans. 8- Chl df ok 1o 661 P@Mp% |S91?1P8‘1"}€P 520 @ Lﬁ ﬂwéxg}lﬂ IYCREA A0 5% di
hydr o- 4idm2fanbed Sbetin@azaploedsz eometisiagz tHeests, of reacting a compound of formula IT

trans- 8- Chl or o- 1- 114- ( 6- net hoxy- pyri di n- 2-y1) - cycl ohexyl11-4H, 6H 2, 3, 5, 10b- t

etraazabenzoazul ene- 5-carboxylicpacid tert-butyl ester, 25

trans- 8- Chl oro-1-114- ( 6- met hoxy- pyr] - 2-NH) - cycl ohexyl | -5, 6-di hydr o- 4K 2,

3,5, 10b-t etraazabenzoazul ene, NH

t rans- 8- Chl or 0- 1- 114- ( 6- et hoxy- pyri di n-B-y1) - cycl ohexyl | - 5- met hyl - 5, 6-di hy

dr o-#H- 2, 3, 5, 10bt et r aaza- benzoazul ene, Y I

trans-8-Chl oro-1-114-(6-net hyl - pyrazi n-2-yl)-cycl ohexyll-4H 6H 2, 3,5, 10b-te

traaza- 30 be rboxylic acid tert-butyl ester,

t r ans- 8- Chl or o- ﬁc%ﬁén%é%f%gﬁnﬁ ggra2|n 2-y1)-cycl ohexy1l-5, 6- dlhydro 4H 2, 3
, 5, 10b-t etraazabenzo | e] azul ene,

trans-8-Chl oro-1-114-(6-net hyl -pyridin i} -cycl ohexyl | -4H, 6H 2, 3,5, 10b-te

traaza- benzo | e] azul ene-5-car boxﬁ tert-butyl ester, 35

trans- 8- Chl oro-1-114- ( 6- et hyl - ) cycl ohexyl | -5, 6-di hydro-4H 2, 3
, 5, 10b-t etraazabenzo | e] azulene

trans 8-chloro-5-(2,2-difluoroethyl)-1-((1R Jg) 4- (3-fluoropyridin-2-yl)cyc
| ohexyl ) -5, 6- dihydro-4Hbenzo le] [1,2,41triazolo[4, 3-a][1, 41di azepi ne,

trans- 8- chl as obﬁima/cmp@unyihfjfoﬁmﬂlﬁem&)efeaﬁ R3; 81 amr Rpye iadidofiRedyhrelyish b exy| ) -
5’6'd'31%é§ H 40 benzo le] [1,2,41triazol o[ 4, 3-a][1, 41di azepine, WO
2011/1 bET/ EP2011/ 056071 - 32-

trans-8-chl oro-5-ethyl-1-( (IR, 4S)-4-(3-fluoropyridin-2-yl)cycl ohexyl)-5,6-d
i hyHt o- 4Hoenhe[ prpfess, dret eisarﬁbﬂdo{mﬁ@re]dpmiMwﬁﬁdheﬁph@ying general schemes and
trans-gﬁ&ghgkggﬁbqgthyl-l-((lR,4S)-4-(2-nethy|pyrinidin-4-y1)cyc|ohexy|)-5,
6- di hydr o- 4Hbenzo[e] [ 1, 2, 41tri azolo[ 4, 3-a][1, 41di azepine, 5

trans- 8-chl oro-5-net hyl-1-( (1R, 4S) - 4- ( 3- et hyl pyrazi n-2
di hydro-4Hbenzo[e][1, 2, 41tri azolo[ 4, 3-a] [ 1, 41di azepi ne,

y1) cycl ohexyl) -5, 6-

»;Ul

trans- 8-£hl or o- 5- nethyl 1- (4- pyrazin-2- nﬁ cytl ohexyl)-5, 6- 0-4H- 2, 3, 5,
10b-t ettt aazabenzo[ e] azulene, n-butanol N
trans- 8- Chl b- metthy 1- 1- (4 pyri g 3 yl \cycl ghgxy! ) - 5, 6- di hydr b- 4kN2, 3,
5, 10b-tetr aa e é' e] azule

t r ans- 8- Chl oro- 5- ffet hy1-"2- (4- pyt -gyclohexyl) 5, 6- di , 3, 5,
10b-t et raazabenzofge] azul ene,

trans- 8- Chl or o- 5- net hy1-1- (4- pyri di n- 3-yl - cQ%IohexyI) 5, p? , 3,5,
10b-t et raazabenzo[ e] azul ene, Nt

II I I

Scheme 1: General Scheme A

Compounds of formula I can be prepared by thermal condensation of a hydrazide of

15 formula II and a thiolactam of formula III. The synthesis of compounds of formula II is outlined
in general schemes D-G hereinafter. Compounds of formula III can be prepared following the
procedures described in general scheme C as described hereinafter. General scheme A is

hereinafter further illustrated with general procedure X.



15

trans- 8- Chl oro-5-net hyl-1-[ 4- (6-net hyl - pyrazi n-2-y1) - cycl ohexyl1-5, 6-di hydr
0- 4H 2, 3,020t BiIs9aaza- benzo[ elazul ene, PCT/EP2011/056071

trans- 8- Chl or o- 5- met hy1- 1- [ 4- ( 6- met hyl"4pyri di n- 2-y1) - cycl ohexy11- 5, 6- di hydr
0-4H 2, 3, 5, 10bt et raaza- benzo[ elazul ene,

trans- 8 quoﬂb 1R, 4S) - 4- ( 3- quoropyridin-Z-ﬁb)c cl ohexyl) -5, 6-di hydro-4
H 20 benzo[e]] /}Jazolo[4 3- g& , 41di azepi ne

trans-8-fluoro-1-T(1R 4% -4-(3-flu ridin-2-yl) I) 5- et hyl -5, 6-
di hydr o- 4Hbenzo| l ’1tr|azolo[4 3-a][1, 41d|azep|ne ns tert-butyl
8-chloro-1-( (1R { | fior opyri di n- 3- yI)cycIo -4 benzo[e][l 2,41tr
i azol o[ 4, 3-a] R¥; 2 Za)i N (6H) - car boxyl at e, - t buty
8-chloro-1-((1R, 4S) 4- Qrdﬁloropyrldln 3- yI)cycﬂbhexyI) nzo[e][l 2, 41tr

i azol o[ 4, 3-a][1, 41q|aze6|ne 5(6H) - carboxyl ate, trans- tert-

8-chloro-1-( (1R, 4S)- Ia. (2- et hyl pyri m di n-4-yl)cycl ohexiy?) - 4Hbenzo[e[1 2,41t
riazol o[ 4, 3-al[ 1, 41di azepi ne-5(6H) - car boxyl ate, trans-tert-butyl

8-chl or ]@RQQU@ygayéﬁ(B met hyl pyrazi n-2-yl ) cycl ohexyl )-4H 30

benzo[ e} )[rg,d%mz% grehfalzolo[ 4, 3- di azepi ne- B(6H) Caaallbdxoptiahal]y substituted,
trans-tert-but _N, R" = Cb-alkyl, optionally substltuted

8- chloro T-(( IR, 4S) -4~ (4-chl or opyri diin- yl') cycRoheR/ hmd kemephe] [ 1, 2, 41t r
|azolo[% iG(%’él 41di azepi ne- 5( 6H“ 3 T)gt/l at e ophidaN$ sttitndbdytloalk

8-chl or My (6-f1 uor oph fii n- yl)CX&JQhﬁﬁgL) ﬁHbenzo[ef[l 2,41tr
|azolo[@73 (%él 41di azepi ne- 5R6H) ~tarbokyl ate, and 35 trans-tert-butyl

8- f | uor B*UEYPR; am)pling ( 3- quoropyrlgjn- Yyl)cycl ohexyl)-4Hbenzo[e][ 1, 2, 41tr
i azolo[ wag@na]splventi di azepi ne- 5( 6H) - car boxyl ate, or a pharmaceutically
acceptabl e salt thereof. WD 2011/131596PCT/ EP2011/056071 - 33-

trans-8-Chl oro-1-(4-pyridin-2-yl-cycl ohexyl)-4H, 6H 2, 3,5, 10b-t et raaza- benzo
[e] azul ene-5- carboxylic acid tert-butyl ester,

t r ans- 8- Chl dcbertie 4Gpnaraldicher@e W - cycl ohexyl ) - 5, 6-di hydro-4H-2, 3,5, 10b-tetra
aza- benzo [el azulene, 5

trans- 8- Cnl @&nﬁbuﬂﬁé Bﬁ/ﬂor&m(a‘lr RYh I drréredt r6MCHQARRE! prepanr&t fLRYSntshiiLof, S,

10b-t et raazabenzo [el azul ene,

t r ans- 80Ty LG- <£0111n2au11d6 Grdprmyla pyYIcEiR Ro iy 1Y) aggapingeeynthods igigwa i the a3t e
traaza-. gléﬁlplﬁahﬁé a aéllrlb@l!ﬂﬁi- (’ff-fﬁﬁﬁﬂ@)ﬂﬂ WIth af ligbrpafid b@ﬁtsﬁbh 8S4 edrbonate salt or an
trans-8 ohe

5. 10b- OF gAI)C gisg sui% 35 ean %e({ 1rf1r§] arglg%laél an glegt 3phC1Yc reactaéty i{h L% ?wgere%dﬂa 1£s“_a|1_ 2,3
trans- 8ea@ind 20 govup- Hiet. hiydloden] dA-s(Bomyat hvghlelpys ietther- Qemm)ercaqlbil olalaple ob, eBsithi hyd
-4H 1 |
{7 ans- TSy UG EnIRET R B S i cin 1 4 it Al o
r aah- chemgendsedf frmplankecaL baobwiiedi da gequgtive atk Yﬂﬁylppl byegqnsgcutiysly treating a

t rans- &bk ol -fdAAulh -2t uPidtbih Br 2tdehydL ¥l AhexMble Roddcl hydho k2, 3,

5, 10b-tetraazabepzo le] azul ene,
orohygnge cﬂa%ivatllve such as” sodium borohydride, sodium cyanoborohydride or sodium

triacetoxyborohydride. Alternatively, compounds of formula I, in which R' is an acyl group, can
be manufactured by coupling an amine of formula I-2 with a carboxylic acid. The usual reagents
15 and protocols known in the art can be used to effect the amide coupling. Compounds of formula
I-2 can be obtained by cleavage of the substituent R' of a compound of formula I using methods
known in the art. Compounds of formula I-2 are conveniently obtained as the salt or the free base
after basic aqueous work-up by treatment of compounds of formula I-1 (compounds of formula I
in which R' is rert-butoxycarbonyl) with an acid in a suitable solvent like methanesulphonic acid
20  in dichloromethane or tetrahydrofuran or hydrochloric acid in methanol. General scheme B is

hereinafter further illustrated with general procedures XI and XII.



trans- 8- Chl oro-1-114- (6-et hyl - pyridin-2-yl)-cycl ohexyl | -5-net hyl -5, 6-di hydr
0-4H 2, 3,5, 10bt et raaza- benzo [el azul ene,

trans- 8- GNban/1813084- ( 6- 1 sopropyl - pyri di n- 2-y1) - cycl ohergirierddd 1856021 3, 5, 10b
-tetraaza- 20 benzo Ie] azul ene-5-carbdxylic acid tert- butyl ester,

trans- 8- Chl oro- 1- 114- sopr opyl - pyridi n-2-yl1)-cycl ohexyl | -5, 6-di hydr 0-4H
2,3,5,10b-tetraazaben j azul ene hydr ogldifs &#8L ester

trans- 8- Chl or o- 1- 114- EBN sopr opy! - pyri di ny rd@ﬁorﬁ%d ohexyl | - 5- net hyl - 5, 6- di
hydr o-4H 2, 3, 5, t et Cagen; benzo [el zuI

trans- 8- Chl -@14- §- met hoxy, m cI ohexyl NP4 2,3, 5, 10b- ¢
et r aazabe l@ | ene- 5 car 5-carboxyl | i d ter tr Westeer,

trans- 8- - 114- ( 6- et thy yr| |n 2-yI)-cycl ohe&yl |~ -diQydr o- 4H 2,
3,5, 10b-t et r aaz&Ménzoazul ene, HN O/\

trans- 8- Chl or o- 1- 114- ( 6- net hoxy- pyri d| n-2-yl)-cycl ohexyl | -5 met hyl= 5, 6-di hy
dro-4H 2, 3,5,a10b- 30 tetraaza-betzoazul ene,
trans- 8- CEI@(%)OOJQ@&A} (6-chl oro-pyridin-2-yl1)-cycl ohexyl | -4H 6H 2, 3,5, 10b-te

traaza- azul ene- 5-car boxyl i ¢ a#li,dZitBatt - butyl ester,
trans- 8-
,5,10b-te zabenzo | e] | ene,

N14- (Nprrl d| n- ZPM/@OICP{Fé ohexy Nszl hydro-4H 2, 3

trans- 8- Chf@toRT- 114- k5° o 0- p@r i d| n- 2- yq) cycI 0 metdyyl - 5, 6- di hyd
ro-4H 2, 375, 10btetTaaza- b ﬁ ;%ene—t‘r'a'rfs tert- tyh\‘\e’])L ~
8- chl or o- 1- ( - 4- (6- fluoroperd. 72:91)Tycl ohexyl ) - 4H benXp o)
[1,2,41triazol o[ 4, 3-a] [ 1,41di azepi ne- 5( 6H) - car boxyl at e,
t r ans- 8- Chl or o- 1-(-4-(6- orocgyrl di n-2-yl)cycl ohexyl )~ 6 di hydro-4H 40

e

benzo le] [: 1triazol o[ 4, 3-&] [ 1, 41di aZepieiwons
2011/ 13159 P2011/ 056071 - 34- reagent

t rans- 8- Chl P0 l%:ﬁ 4- (6-fluaqopgri di n- 2- yiBEycl ohexyl ) - 5- |§e | -5, 6-di hydro
- 4Hbenzo| e ¥ Mitriazg a] [ 1, 41di azépi ne,

trans-8-Chl oro-1-114-(5 oro pyri di n-2=yI)y=ctycl ohe H-23510bte
t raazabenzoazul ene- 5¢cdr i¢ acid tert-butyl esRer,

trans-8-Chl oro-1-114-(5- quoro)p*y(Dl in-2-yl)- cyclohexyll 5, 6)/'—%<dro 4H 2, 3
, 5, 10b-t etraazabenzoazul ene , O

trans 8- Cnhl oro- 1- 114- (5-f I yor o- pyri di n- 2-y1) - cycl ohexy 135 net hyl- 5, 6- di hyd
ro-4H 2, 3, 5, 10bt et r aaza- benzoazul ene, trans-tert-Butyl
8-chloro-1-(-4-(4-chloropyridin-2-yl)cycl ohexyl)-4H 10

benzo[ e] [ 1, Bchdhe BaZalaildcBemt [C1, 41di azepi ne-5( 6H) - car boxyl ate,
trans-8-chloro-1-(-4-(4-chloropyridin-2-yl)cycl ohexyl)-5, 6-di hydro-4Hoenzo[
e][1, 2, 41tr| [ o p

trans- Agztﬂ]loq{cltlﬁ g féﬁ'%r op@f?d CBE%)OHHSC%I%)W%?I }H n Whncq RB és cfl hydr o
-4Hbeni’@[0é‘]5’f%lfb@1§d)ltcfm oplﬁﬁme@ -24) ﬁoj_owg_d 5_@@ rﬁ)@tlorlg)f a 2- mtrobenzyl alcohol o
trans- o190 b l£c41y(1é’>'cfﬂoﬂ@é Qf Pyrfihdh B-cén Yob) a:ff“e)éféh@}ea()éﬁl%rlﬂkﬂnfg"feage%t QudPhs t et

raazabenzo u] ené-5-carboxylic acid tert-buty
trans- )&%@Wﬁ%l&t hesprepanse ot BY OF&nIE- ISIHAMY 2R %@Aﬁ(ﬂag% OfpKkymPeIeL 3,
5, 10b- tfeﬁmﬁaba@ﬂn%d&@ieazmbbét&er hydrochloride in the presence of an organic fertiary amine

E L?ZIS-I- % %(3 q\.)n 1 lg)rot%%mn rt%earzeaulglrég (grlndo I dg)zfﬁlr)mucﬁ/ & 'u%plg)é}’ g‘ert E?utg'fF él@%’%onafte and hyd

t r ans- 8 @mdlptioaBoetthyf14-N M(:@yl‘ahumnyplsﬂmecglmeschmgmm ohéxyiula 8, Bhelinkyadr o-

4Hbenz 4 [

s 300 BTt LS ) Lo iy
dr o- 4HW\§H%P@] ‘t[efn I)rqu@‘geﬂa@g} @)chjlag ¢ juch 12@, ﬁ]éd $05 give aniline 1ntermecf1ates
trans- &f oo+ &@yﬁiﬂi@ut%ha&m&mébf(fsnilhluqu@rhxéhieded\bg-tﬁhﬁ&ﬁIdﬂt@yﬁwo)m@s 6 di h

d 4 b 1,
o AOGRTOF S 1 BB bR By b e Bt S0 M oS by protiran 2 Jhipks b oy |
)-5, 6- dbﬂmylﬂai ¢H4Hbeibm@€e1] byl ir2atdibhe dofaz obrapdynd- @] foimdl diveizle pawesson’s reagent or
i Sl befadafrial LUGEARY Ll ) vl ohexyl)-5- (2-met hoxyethyl) -5



30 benzo[e][1, 2,41triazol o[ 4, 3-a] [ 1, 41di azepi ne,
2-(trans-8-Chloro-1-(-4-(3-fluoropyridin-2-yl)cycl ohexyl)-4H benzo[e][1, 2,4
]triazol ov0,28t1/13)39%, 4] di azepi n- 5( 6H) - y11)a- N- net hyl et hana®CmaP2011/056071
1-(trans-8-chl oro-1-(-4-(3- quoropyridF 2-yl)cycl ohexyl)-4H benzo[e][1, 2,4
Jtriazol o[ 4,3- a] 111, 41di azepi n-5(6H)-y1l) et hanone,
351-(trans- Q €Dl oro-1-(-4-(3-fluoropyridin-2-yl)cycl ohexyl)-4H benzo[e] 111,
2, 41triazo[D f, 3- a][ﬂ{ﬂ$@ﬁﬂ%ﬁ@ﬂ%95(6kb y1) - 2- hydr oxyet hanone,
o%o 1- a(%ﬁ MQ{P@MIK@‘ 2-yl)cycl ohexyl)-4H benzo[e][1, 2,4

aj[1 ]g”iéﬁp b ? 2- (di met hyl am no) et hanone,
o-1- (-4 S Sp i n- 2 yI)cycIohexyI) 5- (et hyl sul fony1) -5
, 6-di hydro-|[4H 40 benzo [1,2,41triazol o[ 4, 3-a][1, 41di azepi ne, WO

-3

trans- 8- Chl oro- 1- (-4- (3¥f| uor
[e][1, 2, 41tri azol of 4, 3-BfuX41di
rt- Butyl 1A% cat. Pd(PPh,),
8-fluoro-1-(-4-(3- fluor@@Mﬁhﬂﬁﬁgﬁ yl)c
4, 3-a] [ 1, 41di azepi ne- 5(pH) s efiuROXY! at e,
trans 8- Fl uoro-1-(-4-(3-fluoropyridin-2-yl)cycl
e][1, 2, 41tr|azolo[4 3- a][l 41di azepi ne,

t r ans- 8- Fl uof ob¥PinagoRg)eibgtopyri di n- 2- yl ) cyo
- 4Hbenzo[ e] [[1, at4dppHBHI 6L a] [ 1, 41di azepi ne] cis -tert-Butyl

8- chl or o- 1- (§- ¢@ff(lupr opyri di n- 2-yl ) cycl ohex ht benzo[ e]

[1, 2, 41tri azplrAc3,41Qodrel, 4] di azepi ne- 5( 6H) - car boxyl ate, ci s-

8- Chl or o- 1- ({- ¢@- ! uor opyri di n-2-yl) cycl ohexyl) - 5, 6- di hydr o- 4H benzo[ €]
[1,2,41triazol o[ 4,3- a][1l, 41di azepi ne, cis-

8- Chloro 1-(4-(3- quoropyrldln 2-yl)cycl ohexyl) - 5 nmet hyl - 5, 6- di hydr o- 4Hbenz
o[e][1, 2, 41triazolo[ 4s3-a] [ 1, 41di azepi ne,
trans- 8- Chloro 1- (4 r C oh
[ e] azul ene-5- car box ¥|%ﬂgg¥§/¥%?fX%§

t r ans- 8- Chljorjo- 1- (4- iﬁ digehoyystha
aza- ben azul eagNa,CO;
trans- 8- Co).Qr®- 5- net By te1- (
10b-tetraaz®- 20 benzo [e

ridin-2-yl)cycl ohexyl)-N, N-di net hyl - 4Hbenzo
epi ne-5(6H) -sul fonam de, trans -te

ohexyl)-4Hbenzo[e] [ 1, 2, 41tri azolo|
3

Ehexyl)-5,6-dihydro-4Hbenzo[

exyl ) -5-nmethyl -5, 6-di hydro

|)-4H, 6H 2, 3, 5, 10b-t et r aaza- benzo
| ester,

| ohexyl)-5 dRSh'X’KCQF—Lz 3,.5,.10b-
Cl ohexyl)-5, & (I:at.y&lf,é:diisoprbpyllml:élazol:[ etra
yridin-3-yl-cycl oheﬁ@i@%@dﬁhWBPﬁﬁlddm 2,3,5,

azul ene, trans -te rtf

8-chl oro- 4- (2- chl geopyri di n-3-yl ) cycl ohexyl )| 4ROhesthx [ e]
[1,2,41tri Lo[ 4, 3- [1,41diazepine-5(6FD-carboxyIate,
trans- 8- Chlyf o- 1- (- 4-( 2-chl oropyri di n-3-yl ) cycl ohexyl ) -5, 6-di hydr o- 4Hbenzo[

e][1, 2,41t rikazolo[ 4, 3- 1, 41di azepi ne, 25

trans-S-E%?or%-l-(-4-(2-ch opyri di n- 3- yI)cycIoheﬂyI) 5-net hyl -5, 6-di hydro
-4Hbenzo[ e] [ 1, 2, 41tri azolo] 4, 1, 41di azepi nel’ trans-tert-Butyl

8-chl oro-1-(4-(2-fl uon ridin-3-y cl ohexyFyB4H benzo[ e]

[1,2,4]triazolo[4,3- a d H) - carhoxyl at e,
trans 8- Chlgro-1-(4- (? Wﬁédbag?gﬁﬁg3 yI)cycIiﬁExyl)-S,G-dihydro-4FL 30
benzo[e][1, 2,41triazolo[ 4, 3-a][ 1, 41di azepi ne,

trans- 8- Chloro 1- (4-(2-fluoropyridin-3-yl)cycl ohexyl)-5-methyl -5, 6-di hydr o-
4Hbenzo[gel Ve, 341t ri azolo[ 4, 3-a] [ 1, 41di azepiR®, O

trans-8 1- (4-pyrimdin-2-yl-cycl ohexyl)-4H 6H 2, 3, 5, 10b-t et raaza- ben

9
zo[ €] azly Spe 1% bls?t{lglgi)@% plh(o\sp%(f\llloqfen%rcén butyl est erVH

Scheme 4: General Scheme D

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester intermediates of formula V can be

prepared under the conditions of the Suzuki reaction from a 4-trifluoromethanesulfonyloxy-

5 cyclohex-3-enecarboxylic acid ester of formula IV and a heteroaryl boronic acid, a heteroaryl
boronic acid ester or a heteroaryl trifluoroborate salt in a suitable organic solvent such as 1,4-
dioxane, 1,2-dimethoxyethane, tetrahydrofuran or toluene in the presence of catalytic amounts of

a 1:2 mixture of palladium(II) acetate and triphenylphosphine or a 1:1 mixture of palladium(II)

acetate and a bisphosphine ligand or tetrakis(triphenylphosphine)palladium(0) and in the



35 cis-

8- Chl oro-1-(4-pyri mdin-2-yl-cycl ohexyl)-4H, 6H 2, 3,5, 10b-t et raaza- benzo[ e] a
zul ene- 5-woanhiosyissc acid tert-butyl ester, PCT/EP2011/056071

trans- 8- Chl oro- 1- (4- pyri m din-2-yl - cycf%hexyl) 5, 6-di hydro-4H 2, 3,5, 10b-t et
raaza- benzo [e] azul ene,

t r ans- $rahnesr §-ahagesuphias @n(aﬂmbymtmh saltiof phedphaty OF otrerydty. -vehieh Wisgdinent oHRD | 3,

S, 103 téﬁlt LGR%8s sgf)@utpﬁnzﬁdhe}ezaéﬁéﬂ eceﬁperaié& 26&%&613 g@%ﬁg%&f@g&%&g@%@% 36-
r - pyr n-2-yl - r r
glz Z_ beﬂgagnag]é(plyg_& hpt)é];glgg}lfl clyclohex 3- e%egart?oxe}/)l(lc acid eéster 1Inte¥mec(1)1ates of formula V cane a

(i :) E 8- @al réil- lﬁiﬁiehﬂﬂe—cbnﬁﬂroﬂy bf MedVépidh Yeactiye IroRe X wliiflaoentbithiyndsfoditozy 3, 5,
- et I’ nzo

Lo RGP SRS R, SHR e, ot umpla I And. steragrad gins, it di ppisble 5 1

Ob-tet r(mabmiz@{t ehelz u$ eehpdrofiripoxyd Pd(Rhi)datt @ rdacthart ympesttere, between room

trans- Qﬁ%gﬁfe élndlﬁe‘ﬂTu 4Aﬁe9|fﬂfélg P@Xﬁﬁdpcﬁ' o W &Y b PEHYekilp P  GirftindYr 0-

4H 2, 3 tetraaza-benzo
t r ans- o@ssiBngriflugrmhorate sidenermyla- YN ik & heemagy habige Roeitythe peesgegerfia 5, 6
- di hy drb@sé%ucﬁOaz téss%ﬁﬁ) tabbRad aale Nz ofighbRZ WaRRBumt fcaisyst e&dchBuUt yl1,3-

8 C erglﬁ(i)[g é‘éﬁa@ gnhfio ﬁé_)&nag]@g} 8)(4\3% e Oheéﬁ@ 051'3-@ 1rt1) gglzn?llbﬂ solvent such

t r ans &s Gl gechol - aii-réﬂt(xZ Arqiolfaslsmgf trfflwbk(ﬁbotﬂatyls)ﬂtyﬂl foheuiy! \)'HScaﬁ-lﬁh bypaeddibenz
1,2.41tr 1
'?I[’ :]n[s ére&nllent Io? r{*eﬂ%ﬁ 41(4%] % éL jfé]f I Efﬁ'l dloxzslbé)rolalg1 2- YYB exy e)cag:l))Oéyl If i hyd

r o- 4HbenElafsef pﬂ_fozmll_at VI azth ng[aé,s;l@mdjypn_o g4ndlfam§ﬁ mea mixture of acetone and water at
trans- ol @herdnfd @g&gaﬁﬂm 2o il ORexY o G Zn3eduphil-d ebhpaRr benzo

[ e] azul ene-5- "car box acid tert-

t r ahs- doroply AY- with @Jiipmacquﬁowimrow% |ﬂamés@§¢r)w5>f6a é‘FlFﬁP&f‘r bamﬁuzh IS POIBBLPEt r a
aza- 2QcheRzof®i azuk@ndle palladium catal st such as a mixture of 1,1-
g-(r)g[’lts é%gsgéfg ﬂ.@wﬁe}g{qg)igmc p]eépyr aZI y(llChClX (P?eg(g/(d%phenﬁpl%s?) 1?1[)%er4r(|)_!:-e%e)3 >
trans- &aﬂlﬂmm(ﬂ)ld{ch}drﬁﬂmam laclghycrt aimi m-sﬂttybll& woehoReoty hi - UHdGHaRe 3t 30100- t et
raazab - B- Gar t ¥y -

" 2222095 ShAE U s AP 0Bt Y LP ISt g1t Soy,
5, 1%b- tr@qctig_g_zfmmz@{r@pcammcérfgrmula VI and a heteroaryl hahde R’-X in a sultable organic
trans- %ol@@htosrugh 2s Tet iy lank: 1%Aﬁlﬁ@th%%%t}{inepYertﬁﬁyd}oﬁlréhl%r fbl‘déh@ hewelkes2nbe 6 hyd

ro-4H 2, 3 10bt et raaza- benzo [el azul ene, trans-tert-Butyl
8- chl orcatahyﬂ(c amquitsref Ry gyadie- - palldipa(bhaggipte. and. triphenylphosphine or a 1:1

mixture of palladium(II) acetate and a bisphosphine ligand or
tetrakis(triphenylphosphine)palladium(0) and in the presence of a base such as an alkali metal
25 salt of phosphate or carbonate, which is used neat or as an aqueous solution, at a reaction
temperature between room temperature and reflux. General scheme D is hereinafter further

illustrated with general procedures I to I11.



30 benzo[e][1, 2,41triazol o[ 4, 3-a][1, 41di azepi ne-5(6H) - car boxyl at e,

trans- 8- Chl oro-1-(-4-(3-nethyl pyrazi n-2-yl ) cycl ohexyl ) -5, 6-di hydr o- 4Hbenzo[
e][1, 2, 41woi2anol3egod, 3- a][1 41di azepi ne, PCT/EP2011/056071

trans- 8- Chl or 0- 5- met hy1- 1- (- 4- ( 3- met hyFPyr azi n- 2-y1) cycl ohexyl ) - 5, 6- di hydr o
-4Hbenzo[ e]y[ 1, 2, 41tr|azolo 4, 3-a][1, 41di azepi ne, 35

trans- 8- or o- EEU&IGQKBOU M@phyl pyiR azi n- B-NDR, ®ROIHOohexy 11- 4H?BFL2 3,5,10b
-tetraaz zo[ el@zethengchatecar boxyl Fe\aci dyrteelbnd Hifhk ester,

trans- 8- ro-1-14-(3,6-dinethyl- 2|n=2;y1;_c¥cLohex¥lL.5 hydr o- 4H
2, 3,5, 10b>tet raazabenzo[ el azul ene . optional re-esterification;

trans- 8- oro-1-114- (3, 6-di net hyl - pir azi 41% cyc1 exyll-5-sethyl-5,6-d
i hydro-BP+ %0 2, 3,5, 10b-tetraaza-BEnz& [el’aZll éne, and WO RO O

2011/ 131596PCT/ EP2011/ 056071 - 37- ROH, reflux’

trans- 8- Chl or o- 5- net hy1- 1- (4- pyri dazi n- 3-yl - cycl ohexyl ) -5, 6-di hydr o-4H 2, 3,
5, 10b-t et r Yazabenzo [e] azul ene, or ¥WBharmaceutical |y acceptatVd-Bal t

t her eofy Acertain enbodi ment of the invention relates to conpounds
selected Pddn1the group consisting 5|of 2M NaOH,

trans- 8- Chl or o- 1- (4- pyri di n- 2- yl - cyc| SHBHOM- 5, 6- di hyld-diotkhe2 RT, 5, 10b-tetra
azabenzollel azul ene . 2 HC1,

t rans- 8- Chl or o- 5- net hy1- 1- (4- pyri di n- 2-yl -cycl ohexyl ) -5, 6-di hydro-4H 2, 3, 5,
10b-t etraazabenzo [e] azul ene, 10

trans- 8- Chibro SoRpihoi: 1- 114 (- met hy|l - pyti di n- ﬁwwéknqyclohexyﬁi 5, 6-di hyd

ro-4H 2, , 10bt gtyr e] azul ene; :
trans- 8- ro-1- 1 @8%%1bﬁ ridjn- ) -cyc ohgyﬁ'%}gEG- ro-4H 2, 3

, 5, 10b-t azabeénzo [ el azul~

trans- 8- Ch| oro-1-114-( 6- chloro-oyrldln 2-y1) -cycl ohexy1l-5- net hy1-5, 6-di hyd

ro-4H 218, 50L0b- 15 tetraazar@énzp [e] R (ene, HO 0O

trans- 8- Chl oro-1-114- (5-fl uoro-pyridin-2-yl)-cycl ohexyll-5, 6-di hydro-4H 2, 3
,5,10b t et kaazabenzoazul ene dkﬂﬁj{OChlorVﬁﬁ

trans- 8- '?0-1-114-(5-fluoro- idin-2 ? cycl ohexyl11- 5- netﬁ§k 5, 6-di hyd

ro-4H 2, 3, 5, 10bt et raaza- benzoazul ene, 20

t r ans- 8- Chl dicberfie $1Ger(c3alfSchemoXpyri di n- 2-y1) - cycl ohexyl11-5, 6- di hydro-4H 2, 3
, 5, 10b- tetraazabenzo [ el azul ene,

tr ans- 8- Chl erﬁ gg’lohe)lﬁﬂég 1%)55&19:' 1@6%@91&&%&99@5X#ﬂor&uﬂﬁﬁygre%sﬁalg’ hyd
ro-4H 2, 3, tetraa enzo azul en

trans- 8 @Fﬂ%‘r% & gt tgie1 ofythe 4is( as,ldr 9c;lf%y%qr@ﬁrdlyzreglmtwc@fo%%@ro?r}é cgelgheiyér o- 4
H‘ 25 QﬂW@hﬂB@dth heid, &ldrrihRERtREds 8f BlrinlilA¥dindzem B@nosghere of hydro en gas (1

trans 3-fl yoropyridin- I | ohe ro d|h d
ro- 4Hb§)ﬁ§gn [aeﬂ;}nt%tﬂé lgﬁ_ tﬂlé& eg% Y| agetaﬁe[%%a)f&y ﬁgléaltﬁ%pl)esence O?g catp %gftlc amoun y
trans- 8%@hﬂ@hmﬂ5ﬁpwmhmmummim&méﬂmﬂﬂmhhmﬂprymddammammbmpmﬁhmaekymmnﬁdﬁeﬁ|hy

dr o- 4H , 4
N e
- 5, 6- diothyedr hau Hbenine ey l[nﬂe%04112@1]tlﬁ 20| wiuplde ajdhalogduitian epidee, these reaction

tr aﬁ? %ogﬂhgﬁsoﬂie Qléld(férrﬁéd‘é%rap&iﬁrsé@feﬁcezofythé 9&!1{341@621%& reéct(o% AR} Boxyetaiyld - 5.

6- di hydr o- 4H enzo [e] [1,2,41triazolo[4 [ 1,41di azepi
tr ans Syculdiion st aehdig sudh @ apirraloil nan?nw()é  IEEQYy | iX r@ Hﬁeﬁyﬁf%nmf shez 5,
10b- t etpaB@Zém 35 pheinam E:ﬁbly@tz Wi@N&, zinc halide may in some cases prevent or reduce

: :)a2|s+ glegllgge&]ggé'%%ﬂ' %Oé‘é[gou(égﬁgépo[n@]vjfa \2 %S{éﬁléﬁ &Xm%}f}(gfl V:&Il_thh i su%gt:ll’[uted ngl hyd

2011/ 131bB9GPGIUrEPR20ME/ OB6GMeEnts other than fluorine. Cis/trans mixtures of 4-heteroaryl-

15 cyclohexane carboxylic acid ester intermediates of formula VIII may in some cases be separable

by the usual methods such as silica gel column or high performance chromatography or
crystallization into pure cis-4-heteroaryl-cyclohexane carboxylic acid ester intermediates of
formula VIII-a and frans-4-heteroaryl-cyclohexane carboxylic acid ester intermediates of
formula VIII-b, which can be saponified to pure cis-4-heteroaryl-cyclohexane carboxylic acid
20 intermediates of formula IX-a and frans-4-heteroaryl-cyclohexane carboxylic acid intermediates
of formula IX-b under standard conditions such as stirring in a mixture of aqueous sodium

hydroxide solution and an etheral solvent such as 1,4-dioxane, tetrahydrofuran or diethyl ether a



- 38-

trans-8-Chloro-1-[4-(3,5-difluoro-pyridin-2-yl)-cycl ohexyll-5-nethyl-5, 6-di
hydr o- 4AHWRO20H/1BdY et r aaza- benzo [e] azul ene. A cert ai nrPemEpdiimesdo7pf t he
invention relates to conpounds selecteﬂ‘fron1the group consisting of 5
trans- 8- Chl oro-1-(4- r|d|n 2-yl -cycl ohexyl ) -5, 6-di hydro-4H-2, 3,5, 10b-tetra
az abenzoihdempegaire. g ¢@atively, frans-4-heteroaryl- cyclohexane carboxylic acid intermediates

Urans- & QN9 1RBIN sihaiafa By dhithélsArivh of YR ADEKHIck o Ayt bRa3. 5

10b-tetraaza- benzo [ e]
trans- éle@maéylcfyslql%@fwfa@omc %%d reiehipferpgdings of forpppa ¥IEpyRg Rytitatle Basqi hyd
I’O 4H- 2,83 ,a0, b mEQl hRokARZAch @B Z20diue] o8gsth&Nen methylate or ethylate, in a suitable

5 Db S{)g{gl Oél%ﬁé‘g#gl h%né)ll 2!2 gﬁg)(rl{lgr{enatzreﬁl})z f&}/o%lle%hbexg/a]p%nélcatl(gr{ Q%/ glreocrﬁy 2,3
trans- SeaChibonox threl Whidlemenkarsost pf 1 indk turQefydl ramsy4-hotemayyll oyBlohetdny Labosylii hyd

ro-4H r n

Dane. G PRl GRRRRARTEO Ll &l 22 DSl pydlohexne garhoxylic agid W23
, 5, 10b-ntexmegiate sénfoomazlal ¥Hébelivgler @t@mlaé@h@@dmons such as stiring in a mixture of

trans %‘Qﬂh@%@mﬁnﬂ&ﬂhéﬁdékMﬁﬁ&IEMihﬁbﬂmﬁﬂXéﬂ@&%&&@B@KMLiOQﬁﬁERﬁMﬂwﬁoﬁﬂgihyd

ro-4H 2, Obt et r'aaza- benzoazul ene,

tr aHs- 8 éllﬁﬂaY HREr 18 0P (P IEREIG IR i 1. SPINCESAIOBHEIS) PR - asecadiiet), A oAt 2, 3
, 5, 10b-al@holazslved, thenrzale] ehctauhinge can alternatively be acidified by the addition of

f, (r)azls_l_ % gcqelélgﬂiﬁg t eut} ngz%lieaﬁlg(r) ‘T ?ﬁ%’ f il Ir{gﬂux Y ore§! o U}%ﬁgl—]llz—l'ﬁe?ér(qz‘?rty{]g%c_loshe?(égé hyd
t r ans- 8allokphioadd etstey inteenieqliftd -off Ifunsmdpwllllalb nGeneyil) shemno He xyhgreibaBerdivnthdr o- 4
H ben [ 4 1, 41di azepi ne, 25

trans- %Hh& 5?8%ﬂ??§éhﬂb?%%%?%pggngg2 yl ) cycl ohexyl ) -5-i sopropyl -5, 6-di hyd
ro- 4H ben o [e] [1,2,41triazol of 4, 3-

trans- 8-0|ION0 5- cyclobutyl 1-(4-(3- yI$15 6- di hy

[ 1, 41di azepi ne,
| u ropyrldln 2-yl)cycl ohe

dro- 4H *n,/- g] [ D) @ndIHC], NadID] 4, A41di adé&pHbepyridine

t r ans- 8- Chijor 0-5- ( 29 2¢y kiuor oet hyl ) - 1 (4 E‘g f1 wenopyri di n-2-yl) ycFohexyI)
-5, 6-di hyg 4H 302P§R$° [e] [1,2,4 azolo[4(ﬁ(§%§ 41di azepf'ns,

trans- 8- J0- 1- (4_( Huoropyrldln | ) cycl ohexy 5 (2- et k ,ethyl)-5,

6- di hydr o- 4Hbenzo [e] [1, 2, 41triazol o[¥, 3-a][1, 41di azepi ne, and

trans- 8- Bp 5-nmet hyl- 1- (4 pyrazHg %J cycl ohexyl) -5, 6- d|g¥§r~-4H-2 3,5,
10b- t et PaAzablenzo [e] azul ene 0111131896PCT/ EF2011/ 056 b

A certain odi nent of the inventio a conmpound as describ i,n any of
VBT, yii,

t he enmbod whenever obtained b rocess accordlng as d&dH bed
her ei n. O Cl
| ~ -V, | ~ " | x | \N
~N 70% HF-pyridine ~N ~N POCL, DMF 7
NaNO, 120 °C
0°CtoRT -
ROO RO 0O RO O RO -0
VII-4 VII-5 VIIL-6 VIII-7
15 R =Me, Et

Scheme 6: General Scheme F

Compounds of formula VIII-1 (compounds of formula VIIL, in which R? is a 2-chloro-
pyridin-3-yl group) can be prepared from compounds of formula VIII-2 (compounds of formula
VIII, in which R’ is a 2-amimo-pyridin-3-yl group) by consecutive treatment with a mixture of

20  concentrated hydrochloric acid and sodium nitrite and copper(I) chloride. Compounds of formula

VIII-2 can be converted to compounds of formula VIII-3 (compounds of formula VIII, in which



A certain enbodi rent of the invention is a conpound as described in any of
the enbodi nents for the use as therapeutically active substance. 5A certain
enbodi renwoabittzesdsnvention is a conpound as descri bed roT@rgolnfsdone

enbodi nents for a use in the preventldﬂ or treatnment of dysnmenorrhea, nmale
or female sexual dysfunction, hypertension, chronic heart failure,

i nappr dpris at 2lyeorpridon3of VPO @n@§9mm0und8v@“rf0r,mmla NOEE-4 (cavegshunds p§ formula

Syndroﬁﬁﬂj%O&mﬁ%WR QQPG@%ﬁhU% H&ﬁgiﬁﬁé%u P&§@§§&%ﬁeﬁ&ﬁ§#&&h%ﬁm€é%PBQ%hm
autlstlc ectrun1d|sorders SChIZO hr epi a, and ressj ve behavi or. 10A

cert ai nV1Ehd&dmRypdopt f%@ulanvgﬁtlpmlhlsﬂsR 1§)ﬁ§rﬂ%‘étﬁﬁ’1’1€1§r -¥ogfioBR) by Bpatment
corrpr | S¥ithg7 (B CInpRitice afd st hhed. CBm@B&‘nd@fofodSlﬁnﬂiTV@I(ﬂﬂr‘(E@ﬂl@ounds of forAwula

di f t t. t | t
ot SRR ol 0 BT 2Ry PORaE nE B e S ShhlsPlngs pt |
usef ul fommuly Wngfr evepbiiods drfotmdatViEnin Wthﬂ)&S ne @ mhthaxy- Miéi_ne?r—ylf gna;b)_d:)y
sexual tfézﬁﬁﬁ#‘i‘ gﬁ& ed%ﬂ?src}x%r&ﬁlo?ﬁe 1&W}9'&hﬁetﬂ§%rﬁhﬁﬁdé A l4rog, 1 nappropriate
secretion vasopr sin, “lTver rotic syndrome, anxiety,

cirrhosis
depressive dlsorders obsessi ve conqyl ive dlsorder autistic spectrum
di sorders, schlzophrenla and aggreﬁg;%glbehaV|or A certain
enbodi nent of the invention is the 3 onpound as described in any of

t he enbodi ments for g3

reparation‘?ffm%OI i'cameR
of the inventionis th

e of a co as describ
enbodi nents for the pr i@n of a—redicarent, whe :
useful for the prevention op treatnent of dysnenorrhea malie or female
sexual dysfunction, hyperﬂén5|on chronic heart failuHelN i nappropriate
secretion of vasopreSS|n \}ﬁer cirrhosis, nephrotic syﬁdrone anxi ety,
depressive di Sordéde-dit obsesdflve conpulsive di sorder, istic spectrum

di sorders, 25 schlzophrenla any aggressi ve beh ior. A certain
embodi ment of the |nv |0&,Qﬁ:t e use of a coppobmdhdshbeslormived i n any of
t he enbodi nents for t §ehti o or treatnept oFi,Ny$HENOIG hea, male or
femal e sexual dysfunch @H“aﬂ?ﬁgPte sion, chrdnic haaitazkidydfge,

i nappropriate secretion of vasopressin, liver cirgfesi qyrnephrotlc
syndrone, anxiety, depressive disorders, obsessive conpuIS|ve di sorder, 30

autistic spectrumdi sorders, schizo and aggressive behavi or.
A certain enbodi nent of the invention hod for the therapeutic
r

and/ or prophylactic treatnment of dysnen , male or femal e sexual
dysfunction, hypertension, chronic heart faphure, inappropriate secretion
of vasopressin, liver cirrhosis, nephroiXc syndrome, anxiety, depressive

di sorders, obsessive conpul sive disorder, autistic spectrumdi sorders, WO
2011/ 131596R /EP%Q§%§§a Cﬁ%ne schi zophreni a, and aggressive behavi or,
whi ch net hod conpri ses a nlnlsterlng a conmpound as defined in any if the
enbodi mrents to a human bei ng or aninmal. In a certain enbodi nent, the

confbunds ofA fidraterparyl-cyflohdrandcatberylic acidaestaseinteamediaiet of Edmalksc ¥ g b a
pr ocesgofMRaiS 'a@l?dltaaﬁie%tf @HmRfla N8RCHdaNHe ¥/ iGATRLYNR Bl O AMrRativkly, an @Qbd
with a O(f: ?(grr-rr)n%lfa{] VIII can ‘t% lrlrydrglylzed to a carboxylic acid of formula IX using a biphasic mixture of
aqueous sodium or potassium hydroxide solution and an etheral solvent such as dioxane,
tetrahydrofuran or diethyl ether. A hydrazide of formula II can be obtained by activating an acid
15 intermediate of formula IX, e.g. with ethyl chloroformate, thionyl chloride, oxalylchloride or a
peptide coupling reagent, and subsequent coupling with hydrazine. General scheme G is

hereinafter further illustrated with general procedures VII to IX.

The corresponding pharmaceutically acceptable salts with acids can be obtained by

standard methods known to the person skilled in the art, e.g. by dissolving the compound of

20 formula I in a suitable solvent such as e.g. dioxan or THF and adding an appropriate amount of
the corresponding acid. The products can usually be isolated by filtration or by chromatography.

The conversion of a compound of formula I into a pharmaceutically acceptable salt with a base

can be carried out by treatment of such a compound with such a base. One possible method to



to obtain a conmpound of formula | wherein 121, R2 and R3 are as defi ned
her ei nabove for formula I. 10The processes are described in nore detail
wi t h t he wol2bowiamysgener al schenmes and rocedures A t o @cT/EP201hlokdol1 Scherne
1. Ceneral Schene A Conpounds of for muf® | can be prepared by thernal
condensation of a hydrazide of 15 formul a Il and a thiolactamof fornula
111, THemspntthesialf isfe.&onpaddiden of pequivalents dfsa b@ﬁ1¢ isple duéhn agyerge M(OH)n,

schemes,f&n herehlal BF ﬁmn@ﬂiﬁ?l@'éﬁ't‘i’o% gla 4 & ﬁﬂ%ﬁb"’erlolf hy8RRiREnRIRPRS £6b1fiQbd oM Ng
t he procedures descri b In eneral schenme C as descrlbed herei nafter.

Gener alth&eapRng ing ﬁé?ﬁélenmeeﬁ ¢-&r ¢thanoL gthanof-wafes anigyre (GEpdEe UENOREEUr e

X mrﬁ&&ﬁé)%&@fﬂﬁ%ﬂe&?@&ﬂ&é@ﬁ?@?&pmﬂh or lydbhilRafiof3( =0) , sol vent 2)
reduci ng agent R = H, Ca-alky optionally substituted, R Cb- al kyl ,

opti naIIy stituted, or.R. and R r.mt oget tlonl
cuost 1 tut b Eger i is Bt i atniSh, BLSRbL AR kymp b
R' C( =0)va#, ascajhplltqrngdlagaggducts sal henptepared accordmg to analogous methods or accordmg

to the methods set forth herein. Starting materials are commercially available, known in the art or

can be prepared by methods known in the art or in analogy thereto.

It will be appreciated that the compounds of formula I in this invention can be derivatised
10 at functional groups to provide derivatives which are capable of conversion back to the parent

compound in vivo.

Pharmacological Tests

The compounds of the present invention exhibit Vla activity. They are selective
inhibitors of the V1a receptor and are therefore likely to have a low potential to cause unwanted

15  off-target related side-effects. The V1a activity can be detected as described below.

The human Vla receptor was cloned by RT-PCR from total human liver RNA. The
coding sequence was subcloned in an expression vector after sequencing to confirm the identity
of the amplified sequence. To demonstrate the affinity of the compounds from the present
invention to the human Vla receptor binding studies were performed. Cell membranes were

20 prepared from HEK293 cells transiently transfected with the expression vector and grown in 20

liter fermenters with the following protocol.

50g of cells are resuspended in 30 ml freshly prepared ice cold Lyses buffer (S0mM

HEPES, 1mM EDTA, 10mM magnesium dichloride adjusted to pH= 7.4 + complete cocktail of
protease inhibitor (Roche Diagnostics)). Homogenized with Polytron for 1min and solicited on

25 ice for 2x 2 minutes at 80% intensity (Vibrate solicitor). The preparation is centrifuged 20 min at
500 g at 4°C, the pellet is discarded and the supernatant centrifuged lhour at 43°000g at 4°C
(19°000rpm). The pellet is resuspended in 12.5 ml Lyses buffer+12.5ml sucrose 20% and
homogenized using a Polytron for 1-2 min. The protein concentration is determined by the
Bradford method and aliquots are stored at -80°C until use. For binding studies 60mg Yttrium

30 silicate SPA beads (Habersham®) are mixed with an aliquot of membrane in binding buffer (50
mM Tris, 120mM sodium chloride, 5 mM potassium chloride, 2 mM calcium dichloride, 10 mM
magnesium dichloride) for 15 minutes with mixing. 50ul of bead/membrane mixture is then
added to each well of a 96 well plate, followed by 50ul of 4 nM 3H-Vasopressin (American
Radiolabeled Chemicals). For total binding measurement 100ul of binding buffer are added to

35 the respective wells, for non-specific binding 100ul of 8.4mM cold vasopressin and for

compound testing 100ul of a serial dilution of each compound in 2% dimethyl sulfoxide. The



I Schenme 2: Ceneral Schenme B Conpounds of forrmula | with 121 different
fromH can be prepared from conpounds of 5 fornmula 1-2 (conpounds of
formul a Iwaterigismsog21 is H) according to net hods known POTIEPROIANSG07E. g. by
treating a conpound of fornula 1-2 w tf%an i norgani ¢ base such as a
carbonate salt or an organic base such as a tertiary am ne and an

el ect r (b Isi ipcytasesh Hnat room-terngpqrafies; @ﬁmtrlﬁtgedsl min| & gPDogyarfh eanptdd ded Pieklatshen

or sulf Ydjéun\f\’fN&h d;ie%lfﬁ:' Elﬁ'&ih cOmTBLG! sabiryci@VRbhalle well aﬁ@%lhﬂaﬁs RE@RAZE8 1o
accordlngto met ho startln materlasvvell known in _the art.

Al 't er ndR§ paximum speciisbinde sgf att 0,12 qaleulaic Ba Iowtths Awycis Hilgberies ppen-

al kyl atlinoft ByrecRns@OUE1I(Xeliy) dnderd Kng clcutinRbusnt: @t Cheh gehasdfif quitibh. a

ket one or aldehyde and a suitable reducing agent |ike a borohydride
deriyative s_sodi um horohydri d sqdi um ¢ anoboro drlde r so m
11 dbot oxybo By AP RIS ARSTARYY Sal, oo R HTBEHERRY By cleaf; RuRfCHHT
is an aqppugpﬁu@np@aﬁsqumhngﬁamtumédnbyuwnupl|ng an amne of fornmula 1-2
with a _carboxylic acid. The usual reagents 15 and protocols known in the

b obi ni K Ty aheryack. S n ykgh) € tz'r,ﬂ&ﬁ%”ﬁs?g;’;;h#;? N a
A A SO I AL TR0 B Sl A 'p"gn%i)..m'.qa\'2rk-lllci9,6"'“ K
t reat ment 2of |conBOnds| of 24 or frul £-90 1 (coSounds 6f70f or frul &81 iln Whd@&h 121
is tert-bgt oxycapbgnyl weg h an agsd irn a4yuitiabl g 6vol vent 6hike 922
o A T G T LD b e T B T B STV
i |l ustrat éd with’/§6neral pf ocedured X landOxI 1] B4 yé d| t 879
)(ON|--6...]...905 10 )20 9.70 50 8.34 72 8.92

7 9.00 29 8.82 51 8.66 73 7.26

8 7.35 30 9.22 52 7.09 74 7.95

9 8.96 31 9.25 53 7.86 75 8.92

10 8.66 32 9.25 54 9.00 76 7.35

11 7.15 33 9.52 55 7.16 77 8.29

12 8.07 34 9.73 56 8.09 78 9.10

13 9.30 35 9.01 57 8.80 79 8.17

14 7.25 36 7.55 58 7.69 80 8.14

15 8.48 37 8.79 59 8.03 81 8.33

16 9.52 38 8.64 60 8.66 82 9.30

17 8.55 39 8.60 61 6.37 83 8.14

18 9.22 40 9.75 62 7.02 84 9.30

19 9.22 41 9.22 63 9.40 85 8.96

20 7.78 42 9.28 64 7.73 86 8.03

21 8.74 43 7.61 65 8.64 87 8.89

22 9.52 44 8.05 66 8.01

Table 3: human V1a pKi of selected examples



e Schene 3: General Schene C A thiolactamof fornula I11-1
(conpounds of formula I'll in which 121 is tertbutoxycarbonyl) can be

obt ai ned we 2oli3e8as: Transformati on of _a 2-nitrobenzyl acTtmredi1osecodt f or nul a
ato a benylic chloride of formula b cafr be affected by a chlorinating
reagent such as thionyl chloride in the presence of an organic tertiary

ani ne {Hmemacutidabfomposttions conpound of fornula b with glycine ethyl ester
hydrochl oride in the presence of an organic tertiary am ne base and

N-protecti ommefeohtRuh&sst fdrR@1LP HP%ﬂdasotilelfr PhithR cGtidaflly "Hécéﬁtaﬂl@ KAltsOenybe
dlcarbongcfe and.. a cataleytlc% gg N, N- di th Iamnop,gléq hwglves
conpourtde! 8f RHiARCAY, © 2rhd @P@H&Cﬁl& ETPAEGERY KR BBYTAEFYICRY
hydr ogqm}farmwwf b adithikitersal Ofallgl aki ude dorne batabead, combd dbldnaasirzkgeen hard

pr ety eq HZ\A ef;'l ll’al ZISI{]J? ShSaOlhlltgoe SUCHS%%S %II' nuCS bl’{‘scl-J nsd'ﬁ’le t(P I%ISYI%. 1grp|an lPIOWED cr

i nt er matrul SPESCEHN FANPa &t 23t PP R S s OB £ SOXE W eved
by tr eadsvet ef(ﬁéctftdomptmljmds gofn ﬂl@rfnuna)f@umpcushoaesswirtpatﬂnearaias &, 2.anghe potaslsi um
tert- b‘f@@%‘tidi’lesoldtﬁng etrahydrofuran. A thiolactamof formula I11-11is

obt ai ne treatnment of a conpound of fornmula f with Lawesson's reagent or

15 phosphor ous pentasul phide at el evated tenperature WO
2011/ 131596 PErEmPOUoY dgvla hand theis pRamis el agceptable salts can be processed

(1 3- dht}ﬁpfmm@wunmuqam@ﬂtzmysfgadﬁnﬁ)ldrganedﬂl &;aﬁ;gayts ifstythe Erdada_laq BQalbf lefsﬁf:(bdﬂé\% :<
p ' n I nO rr cene

Sonbhe wreigscsr el Baufaeu RRawTs ol et TR SREE O BREER SR LB TR o
i nt er madidadess edltst e mahabeVued msbeich reapapicats agdﬁrr tabletsc dregiéts emb hafd gdigin
Suzuki 1 i a 0 y
cycl Oheﬁﬁ%?ené%@g% 5 #lpqelg%:lfg ggftrteés%?l P%%H F ﬂ?\f% Veggta}%ei é)%lcs)ary Sbof?tgni c
aci d, acmisobd ead Vﬂu@@pb@i&ﬁuam d ester or a heteroaryl trifluoroborate salt
in a suitable organic solvent such as 1, 4-

Suitable excipients for the manufacture of solutions and syrups are e.g. water, polyols,
15 saccharose, invert sugar, glucose etc. Suitable excipients for injection solutions are e.g. water,
alcohols, polyols, glycerol, vegetable oils etc. Suitable excipients for suppositories are e.g.

natural or hardened oils, waxes, fats, semi-liquid or liquid polyols etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the
20 osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other

therapeutically valuable substances.

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, in the case of oral administration a daily dosage
of about 10 to 1000 mg per person of a compound of formula I should be appropriate, although

25 the above upper limit can also be exceeded when necessary.
Examples of compositions according to the invention are, but are not limited to:

Example A

Tablets of the following composition are manufactured in the usual manner:
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froma compqund,of fo | a VI and a heteroar halide R3-X in a suitable
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or tol dene iAddingredices®aakmof fardhra¢ ytinwesamomptess of a auilab presst ur e of
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SR dat ure bet ween room tenper at ur e

and ref . D is hereinafter further i1lustrated w-th
gener al ipreg@dures Ito 111. WO 2011/ 131596 PCT/Eefldi056071 - 45- V R|=
Me, Et M NaCOH, 1, 4-di oxane,| - RL 1
5 10 25 100 500

1. compound of formula I 5 10 25 100 500

2. lactose 159 155 123 148 -

3. corn starch 25 30 35 40 70

4, talc 10 5 15 10 25

5. magnesium stearate 1 - 2 2 5

total 200 200 200 300 600

10 Table 5: possible capsule ingredient composition

Manufacturing Procedure



HOORO O I X-aVIll-a Scheme 5: Ceneral Schene E 4-Heteroaryl-cycl ohexane
carboxylic acid ester internediates of formula VIII are usually obtained as
a m xt ur ewof20tihiB1396s and the trans isonper by reduction ®CT/EP2011/056071

4- het eroaryl -cycl ohex-3- 5 enyl car box§31 c acid ester internmedi ates of
formula V under an atnosphere of hydrogen %as (1 bar) in a suitable solvent
such ad- et hlixdagedicatsds 2and dlie alyeltablaymixes Igr3¥semetesof a catal yti c anount
of pal lradi Url&d?iﬁn@ﬂeéfehfé%@rfa@ SHAhGOB) 3 Min@kat | num(1V) oxide at room
tenperature.  Conpounds of fornmula V and VII1, the residue R3 of which is
subst i Put ed T MO as6iEie saps@enal i de substituents other than fluorine may
undergo partial or conpl ete dehal ogenati on under these reaction 10

condi t i onsThdbempeimd dfdommeda &da@oeamseqienaeh afe filkey dekal iagenakt ol ﬂheﬁiﬁ{ ion

may be neutral .zed ition of a bas ch.as vyl am.ne
roncti B RLbA hurpd bRl gl BRI RUERIAR e Wik it R AGARE,

zi nc has adﬂ@drthq;reiomr@ansed dlseeughl pviet mture égl (iled e mzdcbige ratoi scunaldé capmrtﬁsunds

of forry.ggar\{ n\@ahéulethe residue R3 of which is substituted with one or
nmor e hal stituents other than fluorine. G s/trans m xtures of
4-heteroaryl - 15 cycl ohexane carboxylic acid ester internediates of fornula
VI d cases be separable by the usual nethods such as silica gel

colum or high perfornmance chromat ography or crystallization into pure
Ci S- 4- Isetataaiy Camyitds ofi eicaoBo whizoxpbbidoaaicnasifgturedt er medi at es of fornul a

VII1-a and trans-4-heteroaryl - cycl ohexane carboxylic acid ester
Inter rr?r?érg igr?t of mg/capsule

compound of formula I 5

yellow wax 8

hydrogenated soybean oil 8

partially hydrogenated plant oils 34

soybean oil 110

total 165

10 Table 6: possible soft gelatin capsule ingredient composition

ingredient mg/capsule
gelatin 75
glycerol 85 % 32

karion 83 8 (dry matter)
titanium dioxide 0.4

iron oxide yellow 1.1

total 116.5

Table 7: possible soft gelatin capsule composition




formula VII1-b, which can be saponified to pure

Cci s-4-heteroaryl -cycl ohexane carboxylic acid 20 internedi ates of fornula
| X-a and woansl/B13%et er oar yl - cyclohexane car boxyl i c aci dpcmirPeomas@res of
fornula | X-b under standard conditions>3uch as stirring in a mxture of
aqueous sodi um hydroxi de solution and an etheral solvent such as

1, 4- di dtanggciyréng Brogddisturan or diethyl ether a WO

2011/ 131596PCT/ EP2011/ 056071 -46- roomtenperature. Alternatively,

trans- 4- hetrgg Q@ih burkysHl foRBXaNgs GiRdIdRXYihiaCy A Seltink &F MR RES A RlichRrAY iR

| X-b can be o |ned by e eriza t|o of the ¢gis

i 51t ARSUHE RdEanr o gq‘f?étnecraaalr Al APEI YR aby %@?%?é eglajig gl are
|ntern&ﬂneﬁesaﬁ&ngmﬁﬁmhauﬂkﬁ@md&mmg a suitable base, e.g. an alkali neta

al koxi de such as sodi um or potassium nethylate or ethylate, in a suitable 5
sol vent s net hanol, ethanol or toluene at reflux followed by
sapéﬁ.%¥§§@£§§ of the crude reaction m xture, which may consist of a

m xture of a trans-4-heteroaryl-cycl ohexane carboxylic acid internedi ate of
f or nul uppestodptoizhe fellpsving prmpestizandre eypapERexethe car boxylic acid ester
internediate of formila VIl1I-b, under standard conditions such as stirrjng
inam f aqueous sodi um hydr oxi de jon and an et heral solvent
such asﬁ%y&ﬁ%?oxane tetrahydrofuran 10 1ﬁ§%l thyl ether at room

t enper at ur e, b» aselt e epinerization r ction was carried out in an
alcoholcg?pg31‘%r?HHQ% crude reaction miXture can alternatively be
acidified by the addition of concentrateccil1 | furic acid and heated to
reflux|f %P%%#%Wﬁmﬁstrans-4-heteroary|-cy 2Sﬁexane carboxylic acid ester
intermgdiate of fornula VITT-b. General |schene E IS hereinatter turther
i I1usty&®d with general procedures IV tjd3Wi. Schene 6: General Schene| F
Conpounds, of fornuta ViTi-1 (compounds of formula Vitl, inm which R3 1S a
2- chl orlgblegy PPesibie SURPPSIRTY ¢pPEHHObe pr epar ed fron1conpounds of formula
VIT1-2 (conpounds of formula VII1, in which R3 is a 2-am no-pyridin-3-yl
group) MyugamsecdProcediire eat ment with a mixture of 20 concentrated
hydrochl oric acid and sodiumnitrite and copper(l) chloride. Conpounds of

o for ml & W PORCSHTER o010y FETEEERER Rt T dp ahEETREYIAS
2- 11ior6" Gy Flainipos- e figelouoydarvd Comppomhdkiophukdiimuddadvhartioang simpsbumitst of

fOf”“'%ayhkbms&ﬁawﬁﬁgﬁbRth%n§w§:ﬁﬁbﬂﬂﬁﬁﬁﬁiQ@PoﬁmMGHQHRMQksﬁ@%k?ﬁz&qa¥ﬁfted
t o compounds formula V|| (conpounds of Tormil a which R3is a

6- f | uorc8Op\ WPRODLOVIES gicdlig) TP ved dhist vt handopackeed Biividpaly 18 MexsRsFum

ni triternfeanpeunds of forrmula VIII-7 (conpounds of formula 5 VIII, in which

R3 is a 6-chloro-pyridin-2-yl1 group) can be synthesi zed fron1conpounds of

fornul%gﬂﬂ (conpounds of formula VII1l, in which R3is a
thoxy—ﬁ&rrdln 2-yl group) by treatnent wi t h phosphorus oxy chloride in

hlhkdlnethylfornanlde at 120 C. 1) ethyl chloroformate, Et3N, THF, 0C

2) hydrdajgétmn sojwioas ef thvdoll)WiRE cempestdoBare@mwfagiurgtheme G

ingredient mg/injection solution.
compound of formula I 3

polyethylene Glycol 400 150

acetic acid g.s. ad pH 5.0

water for injection solutions ad 1.0 ml

Table 9: possible injection solution composition



10A 4-heteroaryl -cycl ohexanecarboxylic acid ester internediate of formnula
VIIl can be converted to a hydrazide of formula Il by heating with

hydr azi newbydrizi3esssAl t ernati vely, an ester of fornula VPCI/EPacn 1086071

hydrol yzed to a carboxylic acid of forifl a | X usi ng a bi phasic m xture of
aqueous sodi um or potassi um hydroxi de solution and an etheral solvent such
as di oXdwefadteinghspdedirar an or diethyl ether. A hydrazide of formula Il can
be obtained by activating an acid 15 internediate of formula I X, e.g. with

et hyl chl omaé esfpéhd dritbRAMA T eI R8.in @kakCBE RS1yERyIBRe 61RBPANEEIGOMBY | NY
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di ssol vpﬂgpfl?ie Corpotind’ of Zff}'for mula | in a suitable solvent such as e.g.
di oxan or THF and addi ng an appropri ate anount of the correspondi ng acid.
The prdample Ban usually be isolated by filtration or by chromatography.
The conversion of a conpound of forrmula | into a pharmaceutically

accept apb et the WIldWiAe BARFoS@Rsh HE nhdlfabRFeLUt by treatment of such a
conpound with such a base. One possible nmethod to WO

2011/ I3I596PCIT EPZOTI/ 056071 -48- formspch a salt 1S €.g. by addition o
1/ n equpsradiedt s of a basic salt such as pPMg/sagictH)ii, wherein Mis netal| or
anmonifa L O Al TU Taitpc O VASIEL T y 1
conpourdmpnual sfUiotratlhé sol vent (e. g.

A

JIX

VU UtT U U U U U

U y c
et hphdl , et hanol -wat er m xt ur e,
e
r

t et r alpydrofuran—water—m—xttrer—ant—to rove—the—sotvent—by—evaporatto
| yophi|llageski fime pdidesof ar as their preparpt®idon i s not described in the

exa | ac tha camniinde nf fAarmil o | ac anl | ac ol | rntaoarnodl at o nNnrnduct
Iy Crre \JU"HUU"UU A4 ) mUT TTUAT A T “A LA I | AJd AT T LELBATRA AL AL > 1 r.ll \wav v R ay ]

can bsg rﬂbﬁﬁ@gﬁﬁiﬁy@%ﬂﬁﬁﬂg@%VfC]ﬁﬂBHomwsurTBILtU.D)dS or according to the nethods

set farth herein. Starting materials are r‘nmrerr‘inlly available  known |

t he artsogahnp@pbm[@p@agﬁoggy met hods knpywp in the art or in anal ogy
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The following examples are provided for illustration of the invention. They should not be

15  considered as limiting the scope of the invention, but merely as being representative thereof.
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Ex# pKi ((hVI a) Ex# pKi 3
bis trlﬂuoromethanesulfommlde (55.1 g, 154 mmol) in tetrahydrofuran (80 ml). The cooling

bath was removed 30 minutes after completed addition, and the reaction mixture was stirred for
12 h at room temperature. The mixture was quenched with 1 M aqueous sodium hydrogen

10 sulfate solution (154 ml, 154 mmol). The solvent was removed by rotary evaporation (water bath
of 40 °C). The residue was partitioned between fert-butyl methyl ether (500 ml) and 0.5 M
aqueous sodium hydroxide solution (400 ml). The organic layer was washed with two 400-ml
portions of 0.5 M aqueous sodium hydroxide solution, one 200-ml portion of saturated
ammonium chloride solution and one 100-ml portion of brine, dried over anhydrous sodium

15  sulfate and concentrated in vacuo to give the title compound (41.8 g, 94.2%) as yellow oil, which
was used in the following steps without further purification. MS m/e: 273 ([M-C,Hs] ).

Intermediate of formula (VI)

(RS)-4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-cyclohex-3-enecarboxylic acid ethyl

ester
0 C 0
B\
O) 0
20

A mixture of (RS)-4-trifluoromethanesulfonyloxy-cyclohex-3-enecarboxylic acid ethyl ester (3.0
g, 9.92 mmol), potassium acetate (2.92 g, 29.8 mmol) and bis(pinacolato)diboron (3.78 g, 14.9
mmol) in 1,4-dioxane (30 ml) was purged with argon. Addition of 1,1-
bis(diphenylphosphino)ferrocene (0.17 g, 0.30 mmol) and dichloro(1,1'-
25 bis(diphenylphosphino)ferrocene)palladium(Il) dichloromethane adduct (0.22 g, 0.30 mmol) was
followed by stirring at 90 °C for 18 h. The reaction mixture was partitioned between ethyl
acetate (200 ml) and water (150 ml). The layers were separated. The organic layer was washed

with one portion of brine, dried over anhydrous sodium sulfate and concentrated to dryness.



Ex# pKi
6.90 3

10

15

20

25

30

(hvla) 1 8.72 23 8.14 45 8.30 67 5.96 2 8.00 24 9.00 46 6.70 68
9.10 25 9.37 47 7.60

WO 2011/131596 56 PCT/EP2011/056071

Flash-chromatography with n-heptane/ethyl acetate as eluent gave the title compound (1.95 g,
70%) as light yellow oil. MS m/e: 281 ((M+H]")

Intermediate of formula (VII)

Potassium (RS)-(4-(ethoxycarbonyl)cyclohex-1-enyl)trifluoroborate

O, Bd
>\—<:>—BF3

0

)

To a solution of (RS)-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-cyclohex-3-enecarboxylic
acid ethyl ester (0.37 g, 1.32 mmol) in acetone (9 ml) and water (3 ml) was added potassium
hydrogen difluoride (0.41 g, 5.28 mmol). Stirring for 4 h at room temperature was followed by
evaporation of the solvent mixture. The residue was triturated in warm acetonitrile (20 ml). The
solids were removed by filtration. The filtrate was concentrated to dryness to give the title
compound (0.35 g, quantitative) as white solid which was used without further purification in the

next step.

4-Heteroaryl-cyclohex-3-enecarboxvlic acid ester intermediates of formula (V)

General procedure (I):

A mixture of (RS)-4-trifluoromethanesulfonyloxy-cyclohex-3-enecarboxylic acid ethyl ester (1
eq), a heteroaryl zinc halide (1-1.2 eq) and tetrakis(triphenylphosphine)palladium (0.05 eq) in
dry tetrahydrofuran (0.3 M) is stirred at reflux for 14-20 h. After cooling to room temperature the
reaction mixture is partitioned between an organic solvent such as tert-butyl methyl ether or
ethyl acetate and water. The layers are separated. The aqueous layer is extracted with two or
three portions of organic solvent. The combined organic layers are dried over anhydrous sodium
sulfate and concentrated to dryness. Purification by flash-chromatography gives a 4-heteroaryl-

cyclohex-3-enecarboxylic acid ester intermediate of formula (V).
General procedure (II):

A mixture of (RS)-4-(4.4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-cyclohex-3-enecarboxylic
acid ethyl ester (1 eq) and a heteroaryl halide (1.3 eq) in a 4:1 mixture of 1,2-dimethoxyethane
and 2M aqueous sodium carbonate solution (0.3 M) is purged with argon. After consecutive
addition of triphenylphosphine (0.1 eq) and palladium(IT)acetate (0.05 eq) the mixture is stirred
at 80 °C for 20 h. After cooling to room temperature the reaction mixture is partitioned between
an organic solvent such as fert-butyl methyl ether or ethyl acetate and water. The layers are
separated. The aqueous layer is extracted with two or three portions of organic solvent. The

combined organic layers are dried over anhydrous sodium sulfate and concentrated to dryness.



69 9.22 4 9.70 26 9.00 48 9.22 70 7.82 5 7.86 27 9.27 49 7.47 71 8.77 6
9.05 28 9.70 50 8.34 72
WO 2011/131596 PCT/EP2011/056071

-57-
Purification by flash-chromatography gives a4-heteroaryl-cyclohex-3-enecarboxylic acid ester

intermediate of formula (V).
General procedure (II1):

To a mixture of potassium (RS)-(4-(ethoxycarbonyl)cyclohex-1-enyl)trifluoroborate (1 eq), a
5 heteroaryl halide (1.2 eq) and potassium carbonate (3 eq) in an alcohol such as ethanol or
methanol (0.2 M) is added (1,3-diisopropylimidazol-2-ylidene)(3-chloropyridyl)palladium (II)
chloride (0.02 eq). The mixture is stirred at reflux for 1-20 h. After cooling to room temperature
the solvent is evaporated. The residue is triturated in an organic solvent such as ters-butyl methyl
ether or ethyl acetate. The precipitates are removed by filtration. The filtrate is concentrated to
10 dryness. Purification by flash-chromatography gives a 4-heteroaryl-cyclohex-3-enecarboxylic

acid ester intermediate of formula (V).
4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 1
(RS)-4-Pyridin-2-yl-cyclohex-3-enecarboxylic acid ethyl ester

X

l/N

J 7
15  The title compound was obtained as colorless oil in 63% yield from 2-pyridylzinc bromide
according to general procedure (I). MS m/e: 232 ((M+H]")
4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 2
(RS)-4-(6-Methyl-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

X

l/N

J 7
20  The title compound was obtained as colorless liquid in 56% yield from 2-methyl-6-pyridylzinc
bromide according to general procedure (I). MS m/e: 246 ((M+H]")



8.92 7 9.00 29 8.82 51 8.66 73 7.26 8 7.35 30 9.22 52 7.09 74 7.95 9 8.96
31 9.25 53 7.86 75 8.92

WO 2011/131596 53 PCT/EP2011/056071

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 3

(RS)-4-(6-Ethyl-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

J 7
The title compound was obtained as yellow oil in 35% yield from 2-ethyl-6-pyridylzinc chloride
5 according to general procedure (I). MS m/e: 260 ((M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 4

(RS)-4-(6-Isopropyl-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

0O 0O

S

The title compound was obtained as yellow liquid in 55% yield from 2-isopropyl-6-pyridylzinc
10  chloride according to general procedure (I). MS m/e: 274 ([M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 5

(RS)-4-(6-Methoxy-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester
SZUN

|/N



10 8.66 32 9.25 54 9.00 76 7.35 11 7.15 33 9.52 55 7.16 77 8.29 12 8.07 34
9.73 56 8.09 78 9.10 13

WO 2011/131596 59 PCT/EP2011/056071

The title compound was obtained as light yellow liquid in 86% yield from 2-bromo-6-
methoxypyridine according to general procedure (III). MS m/e: 262 ([M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 6

(RS)-4-(6-Amino-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

~NH

~N

2

0O 0O

S

The title compound was obtained as light yellow liquid in 86% yield from 2-bromo-6-
aminopyridine according to general procedure (III). MS m/e: 247 ((M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 7

(RS)-4-(5-Fluoro-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

F
X

|/N

10

The title compound was obtained as colorless oil in 86% yield from 2-bromo-5-fluoropyridine
according to general procedure (III). MS m/e: 250 ((M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 8

(RS)-4-(4-Amino-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester



9.30 35 9.01 57 8.80 79 8.17 14 7.25 36 7.55 58 7.69 80 8.14 15 8.48 37
8.79 59 8.03 81 8.33 16 9.52

WO 2011/131596 60 PCT/EP2011/056071

O O

\

The title compound was obtained as light yellow oil in 40% yield from 2-chloro-4-aminopyridine
according to general procedure (IIT). MS m/e: 247 ((M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 9

5 (RS)-4-(3-Fluoro-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester
| A
N N

g
The title compound was obtained as colorless oil in 89% yield from 2-bromo-3-fluoropyridine
according to general procedure (IIT). MS m/e: 250 ((M+H]")
4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 10

10 (RS)-4-Pyridin-3-yl-cyclohex-3-enecarboxylic acid ethyl ester

N
b

J 7
The title compound was obtained as colorless oil in 82% yield from 3-bromopyridine according
to general procedure (III). MS m/e: 232 ([M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 11

15 (RS)-4-(2-Amino-pyridin-3-yl)-cyclohex-3-enecarboxylic acid ethyl ester



38 8.64 60 8.66 82 9.30 17 8.55 39 8.60 61 6.37 83 8.14 18 9.22 40 9.75 62
7.02 84 9.30 19 9.22 41

WO 2011/131596 61 PCT/EP2011/056071

| N

7 “NH,

g
The title compound was obtained as colorless oil in 60% yield from 2-amino-3-bromopyridine
according to general procedure (IIT). MS m/e: 247 ((M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 12

5 (RS)-4-Pyrimidin-2-yl-cyclohex-3-enecarboxylic acid ethyl ester

7

NN

J 7
The title compound was obtained as light yellow oil in 47% yield from 3-bromopyrimidine
according to general procedure (II). MS m/e: 233 ([M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 13

10 (RS)-4-(4,6-Dimethyl-pyrimidin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

Y

NN

0O O

S

The title compound was obtained as white solid in 65% yield from 2-chloro-4,6-dimethyl-
pyrimidine according to general procedure (II). MS m/e: 261 ((M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 14

15 (RS)-4-(2-Methyl-pyrimidin-4-yl)-cyclohex-3-enecarboxylic acid ethyl ester



9.22 63 9.40 85 8.96 20 7.78 42 9.28 64 7.73 86 8.03 21 8.74 43 7.61 65
8.64 87 8.89 22 9.52 44 8.05

WO 2011/131596 62 PCT/EP2011/056071

The title compound was obtained as colorless oil in 52% yield from 4-chloro-2-

methylpyrimidine according to general procedure (III). MS m/e: 247 ((M+H]")
4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 15
5 (RS)-4-(3-Chloro-pyrazin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

N
N~z

Cl

J 7
The title compound was obtained as colorless oil in 52% yield from 2,3-dichloropyrazine
according to general procedure (III). MS m/e: 267 ((M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 16

10 (RS)-4-(6-Methyl-pyrazin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

¥y

N~z

The title compound was obtained as yellow oil in 73% yield from 2-chloro-6-methylpyrazine
according to general procedure (IIT). MS m/e: 247 ((M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 17

15 (RS)-4-(3-Methyl-pyrazin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester
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2011/ 131596PCT/ EP2011/ 056071 -50- Pharmaceutical Conpositions The
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conpounds of formula | and their phar utically acceptable salts can be
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the production of tablets, coated 10 taQlets, dragees and hard gelatin
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of the follow ng conposition are nagﬁfactured in the usual manner: WO
2011/ 131596PCT/ EP2011/ 056071 -51-

The title compound was obtained as yellow oil in 76% yield from 2-chloro-3,6-dimethylpyrazine
according to general procedure (III). MS m/e: 261 ((M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 19

10 (RS)-4-(6-Chloro-pyridazin-3-yl)-cyclohex-3-enecarboxylic acid ethyl ester
Cl

0O O

S

The title compound was obtained as light brown solid in 64% yield from 3,6-dichloropyridazine

according to general procedure (III).

MS m/e: 267 ([M+H]")



ingredient ng/tablet 5 25 100 500 1. conpound of formula I 5 25 100 500 2.
| act ose 45 105 30 150 3. corn starch 15 6 6 60 4. mcrocrystalline

cel | ul osewd2030131596 " PCT/EP2011/056071

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 20
(RS)-4-(3-Amino-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

| X

N~z

NH,

J 7
The title compound was obtained as light yellow solid in 65% yield from 3-amino-2-
5 chloropyridine according to general procedure (III). MS m/e: 247 ([M+H]")

4-Heteroaryl-cyclohex-3-enecarboxylic acid ester 21

(RS)-4-(3,5-Difluoro-pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester

0 "0

S

The title compound was obtained as colorless oil in 61% yield from 2-bromo-3,5-
10 difluoropyridine according to general procedure (IIT). MS m/e: 268 ([M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediates of formula (VIII)

General procedure (IV): Platinum(IV)oxide catalyzed hydrogenation

A solution of a 4-heteroaryl-cyclohex-3-enecarboxylic acid ester intermediate of formula V in
ethyl acetate (0.1 M) is purged with argon. Addition of platinum(IV)oxide (0.3 eq) is followed
15 by filling the flask with hydrogen. The reaction mixture is stirred at room temperature under an
atmosphere of hydrogen (1 bar) for 1-16 h. The catalyst is removed by filtration over Decalite®.
The filtrate is concentrated to dryness to give a cis/trans mixture of a crude 4-heteroaryl-
cyclohexanecarboxylic acid ester intermediate of formula VIII, which can usually be used in the

next step without further purification.

20 General procedure (V): Palladium on charcoal catalyzed hydrogenation



30 450 5. magnesium stearate 1 1 1 1 total 100 167 167 831 Table 4:

possi bl e tabl et conposition Manufacturing Procedure 1.Mx ingredients 1, 2,
3 and 4 awmd2griaiigvate with purified water. 5 2. Dry the gcampbeds/ oato760C. 3.

Pass the granul es through suitable m I‘ﬁf’hg equi pnent. 4. Add ingredient 5

and mx for three mnutes; conpress on a suitable press. Exanple B-1

Capsul s sdntigmefl 4 dthetrparyl-exshdesix¢nsaarhpeyliveasid edseruneamedipiggd deinade V and

ng/ Cap%‘ﬂh@nal@ an base such as triethylamine (1 eq) in an organic solvent such as ethyl acetate or
toluene (0.1 M) is purged with argon. Addition of 10% palladium on activated charcoal (0.05 eq)

is followed by filling the flask with hydrogen. The reaction mixture is stirred at room

5 temperature under an atmosphere of hydrogen (1 bar) for 20-72 h. The catalyst is removed by
filtration over Decalite®. The filtrate is washed with one portion of water. The aqueous layer is
extracted with one or two portions of ethyl acetate. The combined organic layers are dried over
anhydrous sodium sulfate and concentrated to dryness to give a cis/trans mixture of a crude 4-
heteroaryl-cyclohexanecarboxylic acid ester intermediate of formula VIII, which can usually be

10 used in the next step without further purification.
General procedure (VI): Epimerization

A mixture of cis/trans-4-heteroaryl-cyclohexanecarboxylic acid ester intermediate of formula
VIII and sodium ethylate (3-6 eq) in ethanol is heated at reflux for 20-72 h. Under these reaction
conditions partial saponification of the resulting frans-4-heteroaryl-cyclohexanecarboxylic acid
15 ester intermediate of formula VIII-b to a trans-4-heteroaryl-cyclohexanecarboxylic acid
intermediate of formula IX-b may occur. Such a trans-4-heteroaryl-cyclohexanecarboxylic acid
intermediate of formula IX-b can be reconverted to a trans-4-heteroaryl-cyclohexanecarboxylic
acid ester intermediate of formula VIII-b by consecutive cooling of the mixture to 0-5 °C,
addition of concentrated sulfuric acid (7-9 eq) and heating of the mixture at reflux for 1-2 h.
20  After cooling to room temperature the reaction mixture is partitioned between an organic solvent
such as ethyl acetate or tert-butyl methyl ether and 2M aqueous sodium carbonate solution. The
layers are separated. The aqueous layer is extracted with two or three portions of organic solvent.
The combined organic layers are dried over anhydrous sodium sulfate and concentrated to
dryness. Purification by flash-chromatography gives a trans-4-heteroaryl-cyclohexanecarboxylic

25 acid ester intermediate of formula VIII-b.
4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 1

cis/trans-4-Pyridin-2-yl-cyclohexanecarboxylic acid ethyl ester

X

l/N

j) O



10 25 100 500 1. conpound of forrmula I 5 10 25 100 500 2. | actose 159 155
123 148 3. corn starch 25 30 35 40 70 4. talc 10 5

WO 2011/131596 66 PCT/EP2011/056071

The title compound was obtained as colorless oil in quantitative yield from (RS)-4-pyridin-2-yl-
cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (IV). MS m/e: 234
([M+H]™)

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 2

5 trans-4-Pyridin-2-yl-cyclohexanecarboxylic acid ethyl ester

J 7
The title compound was obtained as light brown oil in 86% yield from cis/trans-4-pyridin-2-yl-

cyclohexanecarboxylic acid ethyl ester according to general procedure (VI). MS m/e: 234
(IM+H]")

10 4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 3
cis/trans-4-(6-Methyl-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester

X

l/N

J 7
The title compound was obtained as colorless liquid in 98% yield from ((RS)-4-(6-methyl-

pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (IV). MS
15 m/e: 248 (IM+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 4

trans-4-(6-Methyl-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester



15 10 25 5. magnesium stearate 1 2 2 5 total 200 200 200 300 600 10 Table
5. possi bl e capsul e i ngredi ent conposition Manufacturing Procedure WO
2011/ 131596Ra/BPAE11/ 056071 -52- 1. M x ingredients 1, PRTAPA13/05607R
suitable m xer for 30 m nutes. 2. Add‘ﬁﬁgredients 4 and 5 and mx for 3
mnutes. 3. Fill into a suitable capsule. The conpound of formula I,

| act ose and corn starch are firstly njyX ina mxer and then in 5 a

commi nuting nmachine. The mixture is retynned to the mxer, the talc (and
magnesi um stearate) is added thereto and m xed thoroughly. The m xture is
filled by machine into suitable capsulL€s, e.g. hard gelatin capsul es.

J 7
The title compound was obtained as light yellow liquid in quantitative yield from cis/trans-4-(6-

methyl-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VI).
MS m/e: 248 (IM+H]")

5 4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 5

cis/trans-4-(6-Ethyl-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester

J 7
The title compound was obtained as colorless liquid in 97% yield from ((RS)-4-(6-ethyl-pyridin-
2-yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (IV). MS m/e:

10 262 (IM+H])
4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 6
trans-4-(6-Ethyl-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester

X
2\

J 7
The title compound was obtained as colorless oil in 59% yield from cis/trans-4-(6-ethyl-pyridin-

15  2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VI).



Exanple B-2 Soft Gelatin Capsules of the follow ng conposition are

manuf actured: ingredient ng/capsul e conpound of formula I 5 yell ow wax 8
hydr ogenawedosiogb®an oil 8 partially hgdrogenat ed pl ant poiriEP2@4/056ybean oi |
110 total 165 10 Table 6: possible so %‘gelatin capsul e i ngredient

conposition ingredi ent [ capsul e gelatin 75 glycerol 85 %
P MS m/e: 2629([M+H]+) o P g gy

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 7

cis/trans-4-(6-1sopropyl-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester (2:1)

0O 0O

S

5 The title compound was obtained as colorless liquid in 97% yield from ((RS)-4-(6-isoproyl-
pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (IV). MS
m/e: 276 ([M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 8

trans-4-(6-Isopropyl-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester

j) O

The title compound was obtained as yellow oil in 61% yield from cis/trans-4-(6-isopropyl-

10
pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VI). MS
m/e: 276 ([M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 9

15 cis/trans-4-(6-Methoxy-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester



32 karion 83 8 (dry matter) titaniumdioxide 0.4 iron oxide yellow 1.1
total 116.5 Table 7: possible soft gelatin capsule conposition WO

2011/ 131596R0T/BP2911/ 056071 -53- Manuf acturing ProceduPeT/EP201TlssocDnpound
of formula | is dissolved in a marn1nEﬁ?1ng of the other ingredients and
the mxture is filled into soft gelatin qipsules of appropriate size. The
filled soft gelatin capsules are tre ccording to the usual procedures.
5 Exanpl e C Suppositories of the fol loywnng conposition are manufactured:

i ngredi ent ng/ supp. compound of fornulfa | 15 suppository mass 1285

0O 0O

S

The title compound was obtained as colorless liquid in 95% yield from (RS)-4-(6-methoxy-
pyridin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (V). MS
m/e: 264 (IM+H]")

5 4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 10

trans-4-(6-Methoxy-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester

X O\
~N

0O 0O

S

The title compound was obtained as light brown oil in quantitative yield from cis/trans-4-(6-
methoxy-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure
10 (VD). MS m/e: 264 (IM+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 11
trans-4-(6-Chloro-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester

|\c1
2N

0O O

To a solution of trans-4-(6-methoxy-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester (0.55 g,
15 2.1 mmol) in N,N-dimethylformamide (21 ml) was added phosphorus oxychloride (0.96 ml, 10
mmol) at room temperature. Stirring for 2 h at 90 °C was followed by stirring for 24 h at 120 °C.



total 1300 Table 8: possible suppository conposition Manufacturing
Procedure The suppository nmass is nelted in a glass or steel vessel, m xed
t hor oughlwoand/sedked to 10 45C. Thereu on, the finely pomdeeadosemrpound of
formilal is added thereto and stirred’¥mtil it has di spersed conpl etely.
The m xture is poured into suppository noulds of suitable size, left to
cool ; tAdeersopipsio opinelsmperatury dre jeaeinatixtyre was o uraduings cm@dp@@,k%mred for

i ndi vi q@%irﬂltésnan\ﬂaé%tﬁ@@@rwi% thret Qbofn‘ﬂ' ILomgﬁ‘saHPEt% Paée'?até nTﬁ&Ebrﬁ&n@@loﬁ%anS
of the follow ng nposi ti an are manuf acture redi ent [injection

sol uti éwer%\yﬁﬁdwae%wﬂhdwmoa}nl PALIFR Yy HeT @Weorg ol P%‘@“P éﬂ%émeé X8l d
g.s. ?dnpydir&ll@ sovabiar sulfate 4l esidetfate® Iﬂ}d{ 315s ?ﬂilrif;cgtldiﬂ by ng@h&g%magggsplﬁl e
inje I ONn (0] | ONn CO S -

Vant acets g e gReaamer 2t & e SOURRCHIEGIE RY Rt 208 14 350! ved in a

mxture of Pol yet hyl ene G ycol 400 and water for injection (part). The pH
is adjusted to 5.8Heteraalicgclabéexhnedirboxyicmid estentjtegnetiated21. 0 il by
addition of the residual amount of water. The solution is filtered, filled

into vials YgiRGhsad(6-Amino-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester (2:1)

~NH

~N

2

0O 0O

S

The title compound was obtained as colorless liquid in 95% yield from (RS)-4-(6-amino-pyridin-
10 2-yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (V). MS m/e:
249 ((M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 13

trans-4-(6-Amino-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester

~NH

~N

2

0O 0O

S

15  The title compound was obtained as light yellow solid in 74% yield from cis/trans-4-(6-amino-
pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VI). MS
m/e: 248 (IM+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 14

trans-4-(6-Fluoro-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester



5 appropriate overage and sterilized. Exanple E Sachets of the follow ng
conposition are manufactured: ingredient ng/sachet conpound of fornula I
50 | act oswp 2bims1ewder 1015 microcrystal li ne cel |l ul osePCAWPSEL/ORIH7102)
1400 sodi um car boxymet hyl cel | ul ose 147b'ol yvi nyl pyrrolidon K 30 10

magnesi um stearate 10 flavoring additives 1:1 total 2500 Table 10: possible
sachet conposition Manufacturing Proc € 10The conpound of formula I is
m xed with |actose, mcrocrystalline telLNul ose and sodi um

0O O

S

Batch 1: To a solution of trans-4-(6-amino-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester
(0.050 g, 0.20 mmol) in 70% hydrogen fluoride in pyridine (0.47 ml, 18 mmol) was added solid
sodium nitrite (0.015 g, 0.22 mmol) at 0-5 °C. The cooling bath was removed after 20 minutes
5 and the reaction mixture was stirred for 30 minutes at room temperature. The reaction mixture
was partitioned between an ice-water mixture (50 ml) and fert-butyl methyl ether (50 ml). The
organic layer was collected. The aqueous layer was extracted with two 50-ml portions of fert-
butyl methyl ether. The combined organic layers were washed with one 30-ml portion of 2M
aqueous sodium hydroxide solution and one 30-ml portion of brine, dried over anhydrous

10 sodium sulfate and concentrated to dryness to give the crude title compound (0.08 g).

Batch 2: To a solution of trans-4-(6-amino-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester
(0.25 g, 1.0 mmol) in 70% hydrogen fluoride in pyridine (2.4 ml, 92 mmol) was added solid
sodium nitrite (0.076 g, 1.1 mmol) at 0-5 °C. The cooling bath was removed after 20 minutes and
the reaction mixture was stirred for 30 minutes at room temperature. The reaction mixture was

15  partitioned between an ice-water mixture (100 ml) and fert-butyl methyl ether (100 ml). The
organic layer was collected. The aqueous layer was extracted with two 100-ml portions of fert-
butyl methyl ether. The combined organic layers were washed with one 30-ml portion of 2M
aqueous sodium hydroxide solution, one 30-ml portion of brine, dried over anhydrous sodium
sulfate and concentrated to dryness to give the crude title compound (0.145 g). The batches were

20 combined and purified by flash-chromatography with n-heptane/ethyl acetate as eluent to give
the title compound (0.16 g, 51%) as colorless oil. MS m/e: 252 ([M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 15

cis/trans-4-(5-Fluoro-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester

F
A

|/N



car boxymet hyl cellul ose and granul ated with a m xture of

pol yvi nyl pyrrolidone in water. The granulate is m xed with nmagnesi um

st ear at e woaotihBi1§9%avori ng additives and filled into saehetEP20ik0asopl es

The foll ow ng exanpl es are provi ded folZillustration of the invention. They
shoul d not be 15 considered as limting the scope of the invention, but

mer el y T titlgicagipoept weeohtained as ¢Henleseliquidwno2 Gyigld 3109 60T -EPA0VDHOBSEOT L
-55- | Q%ﬁﬁ—@?ﬂbﬁéx%—@ﬁecfaﬁfoqwi@adia/ ethyl ester according to general procedure (V). MS m/e:
(RS)-4-Trifl uoronmet hanesu fonyloxy-cyclohex-%-enecarboxyl|c acid et hyl
ester 276 BMsdldtion of et hyl - 4- cycl ohexanonecar boxyl ate (25.0 g, 147 nmol)
in tetrahydrofuran (580 5 m) was added a 1M solution of [ithium

bi s(tri met hyl si | y4-Havardaryl-cyeloheandcnrbokdic 4ciddster intdidediarll at - 78 C.
Stirring for 1 h was followed by addition of a solution of

tet ranyar of ur a et GORRERIAPEN T S Bbnentet B Rea i ivicRer o1

conpl eted addition, and the reaction mxture was stirred for 12 h at room
tenperature. The m xture was quenched wjth 1 M aqueous sodi um hydrogen 10
sulfate solution (154 m, 154 mmol). T{eSsol vent was renoved by rotary
evaporation (water bath of 40 C). The ltesydue was partitioned between
tert-butyl nmethyl ether (500 m) and 0.5 M aqueous sodi um hydroxi de

solution (400 m). The organic |ayer 3 shed with two 400-m portions of
0.5 M aqueous sodi um hydr oxi de sol uti ne 200-m portion of saturated
anmoni um chl ori de sol ution and one 100- portion of brine, dried over

anhydrous sodium 15 sul fate and concentjated in vacuo to give the title
conpound (41.8 g, 94.2% as yellow 0ilQ wWRich was used in the follow ng
steps without further purification. me: 273 4AM C2H51 ). Internedi ate of
formula (VI)

(RS)-4-(4,4,5,5-Tetranet hﬁl -[ 1, 3, 2] di oxabor ol an- 2-y1) - cycl ohex- 3- enecar boxy
lic aci eetlltﬂ-py Foragewyd was ob@inedyasyydlogf liquid in quantitative yield from cis/trans-4-(5-
(RS) - 4tuold- iRrTeynanasklxhAa X YHE ¥&H R X ede 860X eh EraPfiode REOYVT).
ester &\i 0 g%%%%?) pot assi xm acet gﬁe (2.92 g,ﬂécz)t9.é8 mm?) and W

bi s( pi 2 Vet oy di¥s (3.78 g, 14.9 mol) in 1, 4-dioxane (30 m) was
purged with argon. Addition of 1,1 - bis (diphenyl pho sphino)ferrocene
(0.7 g, 0.30 mmoi-Heterdadil-cltlohexankcdrbox@ic acid ester intermediate 17

bi s(di phenyl phosphi no) ferrocene) pal | adi un{11) di chl oronmet hane adduct (0. 22

g, 0.30 mmol.; Aalhouwed by 18t bk . : Lion
T xture vas S A QARG pMARL L Qe it i et tPRAERS 35 1y
The layers were separated. The organig | gyer was washed with one portion of

brine, dried over anhydrous sodi um al |ate2and concentrated to dryness. WO
2011/ 131596PCT/ EP2011/ 056071 -56- Ny

0O O

<

The title compound was obtained as light yellow oil in 91% yield from (RS)-4-(4-amino-pyridin-
2-yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (V). MS m/e:
15 249 ((M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 18

cis/trans-4-(4-Amino-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester (1:9)



Fl ash- chr omat ogr aphy with n-heptane/ethyl acetate as eluent gave the title
conpound (1.95 g, 70% as light yellowoil. M5 me: 281 (11 MH +)

I nt er rediwoeonof13imsnul a (VI1) Potassi um PCT/EP2011/056071
(RS)-(4-(ethoxycarbonyI)cyclohex-l-enyV%Trifluoroborate To a sol ution of
(RS)-4-(4,4,5,5-tetranethy141,3,21dioxabﬂiplan-2-y1)-cyc|ohex-3-enecarboxy|
ic acid ethyl ester (0.37 g, 1.32 nmpol | I'n2zacetone (9 mM) and water (3 nl)
was added potassi um hydrogen difluorikdg (0.41 g, 5.28 mmol ). Stirring for 4
h at roomtenperature was foll owed by| evaporation of the solvent m xture.
The residue was triturated in warm aeetonitrile (20 nml). The 10 solids were
renoved by filtration. The fi Itrate concentrated to dryness to give the
title conpound (0.35 g, quantitative)Yas white solid which was used wi t hout
further purification in the next stepi
4-Fbteroary|-cyclohex-3-enecarboxy|pc id ester internediates of fornula
(V) General procedure (l1): 15 A m xture~of

(RS)-4-trifluoronet hanesul f onyl oxy-cycl ohex- 3- enecar boxylic acid et hyl

ester giFeﬁf, a heteroargl,zinc halide.(1-1.2-eq% and , .

t et r aki SEtiiepRamprphdep RPN 1YSHP W il(10. 9850 sig)d framgiis/ireetH-AfnpBYRE-BYEHN{ 0. 3

M is styljeedodxah@bhliboxyli©bcid 4thdDedter BT QLc@ORI 1O Gehd@al fFOEBILANPAY. M8 me/et he

reactigg ﬁ&ﬁﬁﬂl is partitioned between an organi c solvent such as

tert-b 3I _§I ether or ethyl acetate and water. The | ayers are

separated. The aqueous |ayer is extracted wwth two or 20 three portions of

or gani ¢ sol vent . 4FHeteromtbyiliepclobexpmecarbosyler acid estexiimtedneliate 18nhydr ous

sodi um sul fate and concentrated to dryness. Purification by

f | ash- chr oGt AGHANY. ChES. pirifirlolyPl. A el ARSI vHic GPRIGAAPQKK(§:63C1

ester internediate of fornulfa (V). Géneral proceddre (I1):" A mxture of

(RS)-4-(4,4,5 5-tetranet hyl -[ 1, 3, 2] di gxaker ol an-2-y1) - cycl ohex- 3- enecar boxy

lic 25 acid ethyl ester (1 eq) and afheferoaryl halide (1.3 eq) in a 4:1

m xture of 1, 2-di met hoxyet hane and 2. aqueous sodi um car bonate sol ution

(0.3 M is purged with argon. After cdnsecutive addition of

tri phenyl phosphine (0.1 eq) and pal | adiyn(11)acetate (0.05 eq) the m xture

is stirred at 80 C for 20 h. After cQ ng to roomtenperature the reaction

m xture is partitioned between an organic solvent such as tert-butyl nethyl

ether or ethyl acetate and water. Thestayers are 30 separated. The aqueous

| ayer is extracted with two or three’portions of organic solvent. The

conbi ned organic |layers are dried over amhydrous sodium sul fate and

concentrated to dryness. WO 2011/131596PCT/ EP2011/ 056071 -57- Purification

Dy L1 sl NN S0P, 9116 A DRLE 2T Y| cIHSLRDEN R RO GER AL (7] ¢
(0.638 g, 2.57 mmol) in concentrated hydrochloric acid (11.0 ml, 128 mmol) was added in small

10 portions sodium nitrite (4.43 g, 64.2 mmol) at 0-5 °C. The reaction mixture was allowed to warm
to room temperature. Copper (I) chloride (10.7 g, 108 mmol) was added in one portion. Stirring
for 2 h was followed by quenching with 32% sodium hydroxide solution (9.52 ml, 103 mmol) at
0-5 °C. The reaction mixture was partitioned between dichloromethane (50 ml) and water (20
ml). The layers were separated. The aqueous layer was extracted with two 100 ml-portions of

15 dichloromethane. The combined organic layers were washed with one 25 ml-portion of water,
dried over anhydrous sodium sulfate and concentrated in vacuo. Flash-chromatography with n-

heptane/ethyl acetate as eluent gave the title compound (0.186 g, 27%) as colorless oil.
4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 20

cis/trans-4-(3-Fluoro-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester



General procedure (lI11): To a m xture of potassium

(RS) - (4- (et hoxycarbonyl)cycl ohex-1-enyl)trifluoroborate (1 eq), a 5
het er oar Wwohaltiidess61l. 2 eq) and pot assi um carbonat e (3 egCTiEP2@N/08d0cDhOI
such as ethanol or nethanol (0.2 M is 74dded

(1, 3-diisopropylimdazol -2-ylidene)(3-chl oropyridyl)palladium(11) chloride
(0.02 eq). The mxture is stirred at rf‘l\x for 1-20 h. After cooling to
roomtenperature the solvent is evaporated. The residue is triturated in an
organi ¢ sol vent such as tert-butyl net hyfl ether or et hyl acetate. The
precipitates are renoved by filtration e filtrate is concentrated to 10
dryness. Purification by flash-chromat phy gives a

4- het eroaryl - cycl ohex- 3-enecarboxylic agid ester internediate of formula
(V). 4-Heteroaryl-cycl ohex- 3-enecar bi)éi 4.c acid ester 1

(RS)-4-Pyridin-2-yl-cycl ohex- 3- enecar xy@i c acid ethyl ester 15 The title
conpound was obtained as colorless oit in 63%yield from 2-pyridyl zi nc
brom de accordi ng to general procedure (). Ms me: 232 ([1\4+Hr)

4- Het er par cl oh x3enec ic..acid er. -
(R - 108 ROy Ve PR s oy s o Sy RSt 6 e
20 The 2ylj-keclclxpdundatms ylobidd obel ascraot@dingss géhncgalipdodeduG¥%) yMsImlef r om
2-meth I-?ﬂ\% Hyl zinc brom de according to general procedure (I). M5 me:
246 (11 %I WD 2011/ 131596PCT/ EP2011/ 056071 - 58-

4- Het er oaryl - cycl ohex- 3-enecarboxylic acid ester 3

( RS)> 4- ( 6- Et hyl - plHietiiraaylgyglobgxaneearbogylinacid essex iritemediatg 2dt hy| ester
The title conpound was obtained as yellow oil in 35%yield from

2-ethyl - 6-pyri mshsf-urts ARbR- pﬁ@dﬁl ﬁ?g&g%ﬂ&éﬂk%@ﬁ&ﬁé afaeandeser(1). M
me: 260 ([1\4+Hr) 4-Heteroaryl-cycl ohex-3-enecarboxylic acid ester 4
(RS) -4-(6-1sopropyl -pyridin-2-yl)-cycl ghex- 3-enecarboxylic acid ethyl ester
The title conpound was obtained as yelffowlliquid in 55%yield from

2-i sopropyl -6-pyridyl zinc 10 chlori Brding to general procedure (I).
MBE me: 274 (11 MF1-11) 4-Heteroaryl-cygl ohex-3-enecarboxylic acid ester 5
(RS) - 4- (6- Met hoxy-pyridin-2-y1)-cycl oh -enecar boxylic acid ethyl ester

j) O

The title compound was obtained as colorless oil in quantitative yield from cis/trans-4-(3-fluoro-
10 pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VI). MS
m/e: 252 ((M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 22

cis/trans-4-Pyridin-3-yl-cyclohexanecarboxylic acid ethyl ester (7:3)



0 WO 2011/131596PCT/ EP2011/ 056071 -59- The title conpound was obtai ned as
light yellow liquid in 86%yield from 2-brono-6- nethoxypyridine according
to generavopooecdtisse (l111). M5 me: 262 (1MtHr) PCT/EP2011/056071
4-Fbteroary|-cyclohex-3-enecarboxy|ic‘&%id ester 6

(RS)-4-(6-Am no-pyridin-2-yl)-cycl ohex-3-enecarboxylic acid ethyl ester NH2
The ti thihe tiglsrepopadnduass olseiapdhedcaerlass ghtin $2% yoeld ffogquiRS)rhpBddmyd-dr d from
2‘br0”%y@©héﬂ3@ﬁ&%ﬂk§&ﬁ@a@@%ﬁﬁ@bﬁ&w&&n@ﬁ@QB%EmQMQQQQMER:&@!Nﬁhn%@2@193 247
(1MtHr) " 4- Het er oaryl - Cycl ohex-3-enecar boxyl i c acid ester

(RS) - 4{M+Hl'"Yor o- pyri di n- 2-y1) - cycl ohex- 3- enecarboxyl i ¢ acid ethyl ester 10
The title conpound was obtained as colorless oil in 86%yield from

2- br ono- 5- f | uor opyHietirogrydegclohexagetarboryléy #did pstoc Rdermeedistel28. M5 mfe: 250
(1M+Hr) 4-Heteroaryl-cycl ohex-3-enecarboxylic acid ester 8

011 131506pCT] EPSBETIBEas AR R R R i A T e s gt

yellow oil in 40%yield from 2-chl oro-4-am nopyri di ne accordi ng to general
procedure (I11). MS mle: 247 (11 M1-11] °N
4- Het er oar yl - cycl ohex- 3- enecar boxyl i c pd ester 9

S5(RS) - 4-(3-Fluoro-pyridin-2-yl)-cycl ohex-3-enecarboxylic acid ethyl ester

J 7
The title compound was obtained as amorphous, light brown solid in quantitative yield from

cis/trans-4-pyridin-3-yl-cyclohexanecarboxylic acid ethyl ester according to general procedure
(VD). MS m/e: 234 ((M+H]")

10 4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 24
cis/trans-4-(2-Amino-pyridin-3-yl)-cyclohexanecarboxylic acid ethyl ester
B

=

NH,

g
The title compound was obtained as colorless oil in quantitative yield from (RS)-4-(2-amino-

pyridin-3-yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (V). MS
15  m/e: 249 (IM+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 25

trans-4-(2-Amino-pyridin-3-yl)-cyclohexanecarboxylic acid ethyl ester



The title conpound was obtained as colorless oil in 89%yield from
2-brono- 3-fl uoropyridine according to general procedure (II1l1). M5 me: 250
(1l M+1- 1wo4eHetsesvoar yl - cycl ohex- 3- enecar boxyl i ¢ aci d e®CEEPIA1/056071

10(RS) - 4-Pyridin-3-yl -cycl ohex- 3- eneca?@‘oxyl ic acid ethyl ester The title

compound was obtained as colorless oil_in 82%yield from 3-bronopyridine
according to general procedure (l111)f M8 me: 232 ([1\4+Hr)
4- Het er oaryl - cycl ohex- 3- enecar boxyl i id ester 11

15(RS) - 4- (2- Ami no- pyri din-3-y1)-cycl ohgex-@Henecar boxylic acid ethyl ester
WO 2011/ 131596PCT/ EP2011/ 056071 The e conpound was obtai ned as
1

colorless oil in 60%yield from2-a 3-bronopyridi ne according to
general procedure (I11). M5 me: 247 \ 4+Hr)

4- Het er oaryl - cycl ohex- 3- enecar boxylicfcid ester 12

5(RS)-4-Pyrimdin-2-yl -cycl ohex- 3- ﬁﬁcapooxyl ic acid ethyl ester NI\T The
title conpound was obtained as lig yellow oil in 47%vyield from

3- bronopyri m di ne according to general procedure (lI1). M5 nle: 233

([1\4+ 4- Het er oar yl - cycl ohex- 3- enecar boxyl i Ci. ster, 13 )
10(RS) Hﬁze(%l,%@m?&fl%gwaﬁ &i’vrail disright yalfqvw%lﬂ%ﬁle -Og-‘/éf‘ﬂ%g@f“bﬁﬁ 14845 e hy |
est er Nyhillih-3-§D-cydlohetanttebeomip aidicthgls enbit aicorlingso wricka motdddrd (VHSMS
yield f%@é&%gqo)4 6- di met hyl pyri m di ne according to general procedure
(ren). e: ([1\4+Hr) 4-Heteroaryl-cycl ohex-3-enecarboxylic acid
ester 14 15(RS)-4-(2-Methyl-pyrimdin-4-yl)-cycl ohex-3-enecarboxylic acid
ethy ester WO 2bHeterganydepdrherpmedarbospi7acid ester intermediate 26

trans-4-(2-Chloro-pyridin-3-yl)-cyclohexanecarboxylic acid ethyl ester

B
2>l

j) O
To a solution of trans-4-(2-amino-pyridin-3-yl)-cyclohexanecarboxylic acid ethyl ester (0.21 g,
0.86 mmol) in concentrated hydrochloric acid (3.7 ml, 43 mmol) was added solid sodium nitrite
10 (1.49 g,21.5 mmol) at 0-5 °C. The cooling bath was removed and copper(I)chloride (3.58 g, 36.2
mmol) was added at room temperature. After stirring for 2 h the mixture was partitioned between
water (50 ml) and ethyl acetate (50 ml). The organic layer was collected. The aqueous layer was
extracted with two 50-ml portions of ethyl acetate. The combined organic layers were dried over
anhydrous sodium sulfate and concentrated to dryness. Flash-chromatography with n-

15 heptane/ethyl acetate as eluent gave the title compound (0.093 g, 44%) as yellow oil. MS m/e:
268 ((M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 27

trans-4-(2-Fluoro-pyridin-3-yl)-cyclohexanecarboxylic acid ethyl ester



-62- The title conpound was obtained as colorless oil in 52%yield from
4-chl oro-2- nethyl pyrimdine according to general procedure (I111). M5 nle:
247 (1MrHVD 4tHBI®E0ar yl - cycl ohex- 3- enecar boxylic aci d esraP2di3/056071

5( RS) - 4- ( 3- Chl or o- pyr azi n- 2-y1) - cycl ohék- 3- enecar boxylic acid ethyl ester
The title conpound was obtained as colgrless oil in 52%yield from

2, 3-di chl oropyrazi ne according to gengraN procedure (I11). MS me: 267
(1M+Hr) 4-Heteroaryl -cycl ohex- 3-enecakb lic acid ester 16
10(RS)-4-(6-thhyI-pyrazin-2-y1)-cyc|ohex-%-enecarboxylic acid ethyl ester
NN/ 10 The title conpound was obta'med as yellow oil in 73%yield from
2-chl or o- 6- net hyl pyrazi ne according t ¢neral procedure (I11). MS me: 247
(1M+Hr) 4-Heteroaryl -cycl ohex- 3-enecarfijoxylic acid ester 17

15(RS) - 4- (3- Met hyl - pyrazi n-2-y1)-cycl olgx- 3- enecar boxylic acid ethyl ester
WO 2011/ 131596PCT/ EP2011/ 056071 -63;/;% NON / The title conpound was

obtained as light yellow oil in 41%ield from 2-chl oro-3- nethyl pyrazi ne
according to general procedure (I11). M5 me: 247 ([1\4+Hr)

4- Het erparyl - gcycl phex- 3- enecar boxylic acid ester 18 = |

SRS - A5V BaL g By AT B AT Scy et sTeHEE Boag e Gy e

ester 1.0 mmol) in 70% hydrogen fluoride in pyridine (2.4 ml, 92 mmol) was added solid sodium
nitrite (0.076 g, 1.1 mmol) at 0-5 °C. The cooling bath was removed after 30 minutes and the

5 reaction mixture was stirred for 2 h at room temperature. The reaction mixture was partitioned
between an ice-water mixture (50 ml) and fert-butyl methyl ether (50 ml). The organic layer was
collected. The aqueous layer was extracted with one 100-ml portion of fert-butyl methyl ether.

The combined organic layers were dried over anhydrous sodium sulfate and concentrated to

dryness. Flash-chromatography with n-heptane/ethyl acetate as eluent gives the title compound

10 (0.11 g, 44%) as light yellow oil. MS m/e: 252 ((M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 28

cis/trans-4-Pyrimidin-2-yl-cyclohexanecarboxylic acid ethyl ester (7:3)

7

NN

J 7
The title compound was obtained as light brown oil in 78% yield from (RS)-4-pyrimidin-2-yl-

15  cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (V). MS m/e: 235
([M+H]™)

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 29

cis/trans-4-(4,6-Dimethyl-pyrimidin-2-yl)-cyclohexanecarboxylic acid ethyl ester (4:1)



The title conmpound was obtained as yellow oil in 76%vyield from

2-chl oro-3, 6-di net hyl pyrazi ne according to general procedure (lI1l). M5 me:
261 (11 MAroRe)1/B13det er oaryl - cycl ohex- 3:- enecar boxyl i ¢ aciPdTaEreen/03@71
10(RS) - 4- (6- Chl oro- pyri dazi n- 3-y1) - cycl /&hex- 3- enecar boxylic acid ethyl
ester A The title conpound was obtained as Iight brown solid in 64%yield
from 3, 6-di chl oropyri dazi ne accordi ngt o™ general procedure (I11). M5 me:
267 ([1\4+H) WD 2011/ 131596PCT/ EP2 } 56071 64-

4- Het er oar yl - cycl ohex- 3-enecarboxylic dcid ester

(RS)-4-(3-Am no-pyridin-2-yl)-cycl ohe < enecar boxyl ic acid ethyl ester
The title conmpound was obtained as |i yellow solid in 65%yield from
3-am no-2- 5 chl oropyridine according general procedure (111). M nfe:
247 ([1\ 4+141) 4-Heteroaryl -cycl ohex- 3: necar boxylic acid ester 21
(RS)-4-(3,5-Difluoro-pyridin-2-yl)-c Io ex- 3- enecar boxylic acid ethyl

ester F The title conpound was tal ned as colorless oil in 61%vyield
from 2-brono-3,5- 10 difluoropyridine according to general procedure (I11)
M5 me:; 268 ([1\4+141) 4-Heteroaryl-cycl ghexanecar box I|c acid ester

i nt er meldietle SopPoRRt Wat 2beped py yeHomepihin Pipdedliram(R§)-4-Broadimstig1 v) oxi de

cat al y%@dnﬁdﬁdl’pﬂ% loldx-Aeh@attoxhic @fid @thyl ester according to general procedure (V).
4- het er, §£¥I %,% 3 enecar boxylic acid ester internediate of forrmula V
in eth;}‘\?i &t e(]?l is purged with argon. Addition of
pl ati nun(1V)oxi de (O. 3 eq) is foll oned
5 4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 30

trans-4-(4,6-Dimethyl-pyrimidin-2-yl)-cyclohexanecarboxylic acid ethyl ester

i

NN

The title compound was obtained as yellow oil in 71% yield from cis/trans-4-(4,6-dimethyl-
pyrimidin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VI). MS
10 m/e: 263 ((M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 31

cis/trans-4-(2-Methyl-pyrimidin-4-yl)-cyclohexanecarboxylic acid ethyl ester (2:1)

The title compound was obtained as colorless liquid in 98% yield from (RS)-4-(2-methyl-

15  pyrimidin-4-yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (V).



15 by filling the flask with hydrogen. The reaction mxture is stirred at
room tenperature under an atnosphere of hydrogen (1 bar) for 1-16 h. The
catal yst weo22amsvwd by filtration over _Decalite(r). ThePCriareat 56031
concentrated to dryness to give a ci sI??ans mixture of a crude

4- het er oaryl cycl ohexanecarboxylic acid ester internediate of formula VIII,
whi ch d\éﬁﬁugiu%lﬁl({/MbéﬂDsed in the next step without further purification.
20General procedure (V): Palladiumon charcoal catalyzed hydrogenation WO

2011/ 131596PCT/ ERR P {drBRE0-6cloRScanfeBoRi i Cati@bster intermediate 32
4- het eroaryl - cycl ohex- 3-enecarboxylic acid ester internediate of fornula V

and optionally an b uch as.triethylamne (1 .n a rgani ¢ sol vent
Such B o hyl ragstae el Brianai By aohesasadinlit o e e ar i on o
10% pal | adi um on activated charcoal (0.05 eq) is followed by filling the
flask with hydrogen. The reaction m x is stirred at room5 tenperature
under an at nosphere of hydrogen (1 bat) _for 20-72 h. The catalyst is
renoved by filtration over Decalite(r).Z The filtrate is washed with one
portion of water. The aqueous |ayer is~extracted with one or two portions
of ethyl acetate. The conbi ned organi yers are dried over anhydrous
sodium sul fate and concentrated to dr Ss to give a cisltrans m xture of a
crude 4- heteroaryl -cycl ohexanecarboxyllic acid ester internedi ate of
formula VIIl, which can usually be {g?us@d in the next step w thout further
purification. General procedure (VI) Epinerization A m xture of
ci s/trans-4-heteroaryl -cycl ohexanecarboxylic acid ester internedi ate of
formula VIII and sodiumethylate (3-6 eq) in _ethanol is heated at reflux
f or 20-The tile qgnmerng mas ebragiedtd4sdrown vdi in ayastitaéya yigld Sepors/fieatiGmediylt he
resul tiRAnfidiansyY-chabrE@acabRYaE ahaxaieeatbRxyidity RCIHerhP pRet&Ire (V). MS

a

i nternedj a fmula VIIl-b'to

trans-ﬂ/ﬁé@r@é@# -)cycl ohexanecarboxylic acid internmediate of formula I X-b
may occur. Such a trans-4-heteroaryl-cycl ohexanecar boxylic acid

i ntermedi ate of fé4Hetdraatykchclohexanecarbogylieadid dstboirermediate 33
trans-4-heteroaryl -cycl ohexanecar boxylic acid ester internediate of fornula
VI11-b by consecut.i QG ? g j - , dé[ j.on of
concentrated sul fttdkrll};?nggﬁi&, ri%_n %lfq&édr%&%%% Fiél%{yglg %tc@eet xstérr e at reflux
for 1-2 h. 20 After cooling to roomtenperature the reaction mxture is
partitioned between an organi c sol ventfsuldh as ethyl acetate or tert-butyl
nmet hyl ether and 2M aqueous sodi um car te solution. The | ayers are

organi ¢ sol vent. The conbi ned organic rs are dried over anhydrous
sodium sul fate and concentrated to dry $. Purification by

fl ash- chr omat ogr aphy gi ves a trans-4-helferoaryl - cycl ohexanecar boxylic 25
acid ester intermediate of formula VI |G
4- Het er oar yl - cycl ohexanecar boxyl i c agg& e@t er internediate 1

Ci s{l(} rans-4-Pyridi n-2-yl -cycl ohexaneedar boxylic acid ethyl ester WO
2011/ 131596PCT/ EP2011/ 056071 -66- The title compound was obtai ned as

lorl il titative yield from(RS) :4-nyridin-2-yl -
el ohdteatl sulpRuR{ et e by POy Rl bt BN VA SR R e Gt
(1V). Msrane2-yD3yc(dhkiHldnecarboxylic acid ethyd-ddet emdatrigthytancine héxap exsaadsbviyd i ¢

act d eSkalahDtS LIRS dull V3N Y E S Brdny -yl ohexanecarboxyl e acl d

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 34

15 trans-4-Pyrazin-2-yl-cyclohexanecarboxylic acid ethyl ester



The title conmpound was obtained as light brown oil in 86%yield from

ci s/trans-4-pyridin-2-yl cycl ohexanecarboxylic acid ethyl ester according to
general pwocedumsesstVl). MS nie: 234 ([ MHH]) PCT/EP2011/056071

104- Het er oar yl - cycl ohexanecar boxyl i c at?d ester intermediate 3

ci s/trans-4-(6-Methyl -pyridin-2-yl)-cycl ohexanecar boxylic acid ethyl ester
The title conpound was obtained as col®rt¥ss liquid in 98% yield from
((RS)-4-(6-nethyIpyridin-2-y1)-cyc|ohe«;}lenecarboxylic acid ethyl ester
according to general procedure (1V). M5:15 me: 248 ([ Mt141)

4- Het er oar yl - cycl ohexanecar boxylic aci @ester internediate 4

trans-4-(6- Met hyl - pyridi n-2-yl)-cycl oh ecarboxylic acid ethyl ester WO
2011/ 131596PCT/ EP2011/ 056071 -67- The tl e conpound was obtained as |ight
yellow liquid in quantitative yield fraomcisltrans-4-(6-

met hyl - pyri di n-2-y1)-cycl ohexanecar bo i€ acid ethyl ester according to
general procedure (VI). M5S me: 248 | MH1-11)

54- Het er oaryl - cycl ohexanecar boxylic acid ester internediate 5

cis/trans-4-(6-Ethyl-pyridin-2-y1)-cyc] ohexanecarboxylic acid ethyl ester
The ti 110 tEErﬁ?HtPﬁ&X@\dP ¥ obfauciict Ygﬁowlbﬂ @atifafiye ritd hwmfwﬂ-éwra&m- -
((RS) - 44 Gelehidxptheqaytroixgliini-acid ethidl- §sigr- &y clddirero gerendoabiakiyd (CI)adSd nee:hy3s5
ester %@\919 ')ng to general procedure (1V). M5 nle: 10 262 (Il M1-11)

4- Het eroar yt “cycl ohexanecar boxylic acid ester internediate 6
trans-4-(6-Ethyl -pyridin-2-y1)-cycl ohexanecar boxylic acid ethyl ester WO
20119 131596PCT/ E éﬂdl‘()@lﬁ@-‘#!clo}a&ann&mbbﬁylimd estenintermediate 35

4- Het er oaryl - cycl ohexanecarboxylic acid ester internmediate 7

cis/trans-4-(6-Methyl-pyrazin-2-yl)-cyclohexanecarboxylic acid ethyl ester

\(%N
Nz

0O O

~

The title compound was obtained as light yellow oil in quantitative yield from (RS)-4-(6-methyl-
pyrazin-2-yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (V). MS
10  m/e: 249 (IM+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 36

trans-4-(6-Methyl-pyrazin-2-yl)-cyclohexanecarboxylic acid ethyl ester

)O O

The title compound was obtained as yellow oil in 66% yield from cis/trans-4-(6-methyl-pyrazin-
15  2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VI). MS m/e: 249
(IM+H]")



cis/trans-4-(6-1sopropyl -pyridin-2-yl)-cycl ohexanecarboxylic acid ethyl
ester (2:1) 5 The title conpound was obtained as colorless liquid in 97%
yi el d frowo(20RAB136( 6-1 soproyl pyridin-2-yl)-cycl ohex- 3- enex@eedaooydorc aci d
et hyl ester according to general pr ocelilmre (IV). M5 nme:r 276 (I1Mr1-11)

4- Het er oaryl - cycl ohexanecarboxylic acid ester internediate 8

t r ans- 4- (6- | sopr chllleteroanydicriclohexaneearbosylécanid eebodgimedialeidd et hyl ester

10 ? , 0 The title conpound was obtained as yellowoil in 61%yield from
Ci s/ trans- 4eif Buh$ARBNINRY-DY Pl in-2- ﬂﬂ-ly&MﬁJxﬁﬂ@éﬁ%ﬂ@ﬁ@fc%i@’émM@%ﬂ?% hyl
ester according to general procedure (VI). M5 me: 276

4- Het eroaryl - cycl ohexanecar boxylic acid ester internediate 9

15ci s/ trans-4-(6- Met hoxy- pyri di n-2-y1)-cycl ohexanecar boxylic acid ethyl
ester WD 2011/ 131596PCT/ EP2011/ 056071 -69- The title conpound was
obtai ned as colorless liquid in 95@6yr€FN‘from

(RS) - 4- (6-nmet hoxypyridin-2-yl)-cycl ohgex_23: enecarboxylic acid ethyl ester
according to general procedure (V). MS|me! 264 (IIMl-11)

54- Het er oaryl - cycl ohexanecar boxylic a ester internediate 10
trans-4- (6- Met hoxy-pyridin-2-yl)-cycl anecar boxylic acid ethyl ester
The title conpound was obtained as |i brown oil in quantitative yield
fromcisltrans-4-(6- nethoxy-pyridin-2:1)-cycl ohexanecar boxylic acid ethyl
ester according to general procedure @0 OVI). M5 mle: 264 ([1\4+Hr)

4- Het er oar yl - cycl ohexanecar boxylic d ester internediate 11
trans-4-(6-Chl oro-pyridin-2-yl)-cycl ohexanecarboxylic acid ethyl ester

5 The title compound was obtained as yellow oil in 88% yield from (RS)-4-(3-methyl-pyrazin-2-
yl)-cyclohex-3-enecarboxylic acid ethyl ester according to general procedure (V). MS m/e: 249
([M+H]™)

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 38

trans-4-(3-Methyl-pyrazin-2-yl)-cyclohexanecarboxylic acid ethyl ester

SN
|
N\_%\

j) O

The title compound was obtained as yellow oil in 56% yield from cis/trans-4-(3-methyl-pyrazin-

10
2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VI). MS m/e: 249
(IM+H]")
4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 39

15 cis/trans-4-(3,6-Dimethyl-pyrazin-2-yl)-cyclohexanecarboxylic acid ethyl ester (2:1)



To a solution of trans-4-(6-nmethoxy-pyridin-2-yl)-cycl ohexanecarboxylic
acid ethyl ester (0.55 g, 15 2.1 mmol) in N Ndinethylformamde (21 m) was
added phosphorusisgychl oride (0.96 m, 10 mmol ) at r oomPCEMPRIIANSFIR1
Stirring for 2 h at 90 C was foIIowed‘%%r stirring for 24 h at 120 C WO
2011/ 131596PCT/ EP2011/ 056071 -70- After cooling to roomtenperature the
reaction m xture was poured onto cru fe Ni ce, stirred for 10 m nutes and
extracted with three 100-m portions of_#&t hyl acetate. The conbi ned organic
| ayers were washed with two 50-m portifjons of water and one 50-m portion
of brine, dried over anhydrous sodiu fate and concentrated to dryness.
Purification by flash-chromatography ave the title conpound (0.20 g,

3699 as light yellowoil. M5 nfe: 268
4- Het er oaryl - cycl ohexanecar boxylic aci ghester internediate 12
cis/trans-4-(6-Am no-pyridin-2-yl)-c Ioﬁexanecarboxylic acid ethyl ester
(2:1) NH2 The title conmpound was~obtained as colorless liquid in 95%
yield from (RS)-4-(6-am no-pyridinl0 2-yl)-cycl ohex- 3-enecarboxylic acid
ethyl ester according to general procedure (\8. Me nmfe: 249 (1] Mrl-11)

4- Het er'dsrite eyBPIHEX WAL CRIRBISLyasi Yellow Hawdtidr ¥q % nariddarmt (8S13-(3.6-dimethyl-

t r ans- $y(HmApyNCeyRWhiedi3rende b x et ClcRh@k ANS eahbexdink Go aenedalgirbyddugstver MYH2
IN 15 T#@ (th lkﬁwonpound was obtained as light yellowsolid in 74%vyield
fron1cf%@t ns~4- Q—aninopyridin-2-y1)-cyc|ohexanecarboxylic acid et hyl
ester according to general procedure (VI). M5 nle: 248 (11 M+1l-11)

4- Het er oar yl - cyclbHetexnagyhicpdrbéianecaribdxdit anid esteemtexdnediate 19

trans-4-(6-Fl uoro-pyridin-2-yl)-cycl ohexanecar boxylic acid ethyl ester WD

2011/ 131596 P%ﬁP@%ﬁ_@g@&{?_Fz;z'in-2%3-9%]3&){5&@&?6&)‘1@ a_Qgi gtElHlyclester

trans-4-(6-am no-pyridi cycl ohexanecar boxyl 1 ¢ aci ester

| °N
NN

J 7
The title compound was obtained as yellow oil in 89% yield from cis/trans-4-(3,6-dimethyl-

pyrazin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VI). MS
10 m/e: 263 ((M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 41

cis/trans-4-Pyridazin-3-yl-cyclohexanecarboxylic acid ethyl ester

J 7
The title compound was obtained as yellow liquid in 90% yield from (RS)-4-(6-chloro-

15  pyridazin-3-yl)-cyclohex-3-enecarboxylic acid ethyl ester and triethylamine (1 eq) as additive
according to general procedure (V). MS m/e: 235 ((M+H]")



(0.050 g, 0.20 mol ) in 70% hydrogen fluoride in pyridine (0.47 m, 18
nmmol ) was added solid sodiumnitrite (0.015 g, 0.22 mol) at 0-5 C. The
cool i ng baohowasisvenoved after 20 minutes 5 and the rea®Cr@mP20MisMrE Was
stirred for 30 m nutes at roon1tenpera§%re. The reaction m xture was
partitioned between an ice-water m xture (50 m) and tert-butyl nethyl
ether (50 ni). TieHsteyaaryd-cyelpbexangearbokylevacid estthinteresiate 42ayer was
extracted with two 50-m portions of tertbutyl nethyl ether. The conbi ned
organi ¢ | aygirapRl4e(3RARRS. pYih-239-3RtdHexMchi Uk ylit adll ARHQRES (344i um
hydr oxi de sol ution and one 30-m portion of brine, dried over anhydrous 10
sodi um sul fate and concentrated to dr
(0.08 g). Batch 2: To a solution of |
trans-4- (6-ami no-pyridin-2-y1)-cycl dhexa rboxylic acid ethyl ester (0.25
g, 1.0 mmol) in 70% hydrogen fluoride |in pyfidine (2.4 m, 92 nmml) was
added solid sodiumnitrite (0.076 g, { nmmol) at 0-5 C. The cooling bath
was remnmoved after 20 m nutes and the action mxture was stirred for 30

m nutes at roomtenperature. The reactfion m xture was 15 partitioned
between an ice-water m xture (100 TE? d tert-butyl nethyl ether (100 ml).

Qess to give the crude title conpound

o

The organic | ayer was coll ected. TheJaqueous |ayer was extracted with two
100-m portions of tertbutyl nethyl~ether. The conbi ned organic | ayers were
washed with one 30-m portion of 2M aqueous sodi um hydroxi de sol uti on, one

30-m rti ' i [ fat:
concenty ot o BingRd 8 o ER I, PSR GER (WRSHI BT an (-4
bat ched3-weYeo-ppridisrbylirerclabfx - rangcritod yhs agid gl esterdsenragedp Bgnafgltpiocedure
n- hept aue/\at hyk: e eas eluent to give the title compound (0.16 g, 51%
as colorless oil. me: 252 ([1\4+Hr) 4-Heteroaryl-cycl ohexanecarboxylic
acid ester inter iate 1 L . .
or st rans. a- (5. FIGHEBBYRTavHobeyDpcpORiRAth Sss BURTIEaRd et hyl ester
F WO 2011/ 131596PCT/ EP2011/ 056071 -72- The title conmpound was obtai ned as
col orl ess |digtrans-d#13-Niténor g ridinh2 ph) {cRIphdxanBediibosylic aod ethyhester (1:11)
2-yl)-cycl ohex- 3-enecarboxylic acid ethyl ester according to general
procedure (V). M5 nie: 252 ([1\4+Hr) teroaryl - cycl ohexanecar boxylic
acid ester internmediate 16 |
5trans-4-(5-FIuoro-pyridin-2-y1)-cyéﬂ: e charboxylic acid ethyl ester
The title conpound was obtained as yel{ow liquid in quantitative yield from
cisltrans-4-(5- fluoro-pyridin-2-yl) | ohexanecar boxylic acid ethyl ester
according to general procedure (V). me: 252 (11 M141)
104- Het er oaryl - cycl ohexanecar boxylic gcid ester internediate 17
cis/trans-4-(4- Am no-pyridi n-2-yl)-qyCFpghexanecar boxylic acid ethyl ester
(3:1) NH2 The title conpound wasl obtained as light yellow oil in 91%
yield from (RS)-4-(4-am no-pyridinZ-yl)-cycl ohex-3-enecarboxylic acid ethyl
ester according to general procedure (V). M5 mle: 15 249 ([1\4+Hr)

10 The title compound was obtained as off-white solid in 46% yield from cis/trans-4-(3-amino-

pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester (3:1) according to general procedure (VI).
MS m/e: 249 ((M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid ester intermediate 44

cis/trans-4-(3,5-Difluoro-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester (2:1)



4- Het er oaryl - cycl ohexanecar boxylic acid ester internediate 18
cis/trans-4-(4-Am no-pyridin-2-yl)-cycl ohexanecarboxylic acid ethyl ester
(1:9) WweeLyBBbs96PCT/ EP2011/ 056071 -73- The titl e cooperadiws®7pbt ai ned
as yellow oil in 92%yield from -84-
cisfirans-4-(4-anino-pyridin2-y1)-cyc|Qhexanecarboxylic acid ethyl ester
(3:1) according to general procedure (V). M5 nfe: 249 ([1\4+Hr)

54- Het er oaryl - cycl ohexanecar boxylic agityester internediate 19

ci sitrans-4-(4-Chloro-pyridin-2-yl)-ayclahexanecarboxylic acid ethyl ester
(1:6) d To a solution of F

ci sfirans-4-(4-am no-pyridin-2-yl)-cy
(1:9) (0.638 g, 2.57 mmol) in concent ¢d hydrochloric acid (11.0 m, 128
mmol ) was added in small 10 portions sediumnitrite (4.43 g, 64.2 mmol) at
0-5 C. The reaction m xture was alloweg.to warmto roomtenperature. Copper
(I') chloride (10.7 g, 108 mml) was de® in one portion. Stirring for 2 h
was followed by quenching with 32% i um hydroxide solution (9.52 m, 103
mmol) at 0-5 C. The reaction mxture was partitioned between

di chl or onet hane (50 m) and mater_&éo m ). The | ayers were separated. The
aqueousthegitler copprovad twascotdeingd eh lighoyalhy #il-ipatofs aiedd dfom RS- ardbhepane.

The comRiiard-9nd3Biokict-3%RESar¥®yHc WeRINgElyl Wstch aQedid® téTheR@dItjr&defe WBL RIS
dried over,an s sodium sul'fate and concentrated I'n vacuo.

Fl ash- ¢Hf +%ﬁ wi th nheptane/ethyl acetate as eluent gave the title
conpound (0.186 g, 27% as colorless oil.

4- Het er oar yl - cy cl b Hekaxrnmgdchdrhéaneeariboxdid avid estteintednatiste 243

ci s/trans-4-(3-Fl uoro-pyridin-2-yl)-cycl ohexanecar boxylic acid ethyl ester

10 E1 L A SRS R e =

2-y1) -cycl ohex- 3-enecar boxylic acid et ester according to general
procedure (V). M5 nle: 252 ([1\4+H) 54-Heteroaryl-cycl ohexanecarboxylic
acid ester internediate 21 7
trans-4-(3-Fluoro-pyridin-2-yl)-cycl gle ecar boxylic acid ethyl ester

exanecar boxylic acid ethyl ester

The title conpound was obtai ned as colquégs oil in quantitative yield from
cisltrans-4-(3-fluorol0 pyridin-2-y1) | ohexanecar boxylic acid ethyl
ester according to general procedure . M5 me: 252 (Il M1-11)

O "0

The title compound was obtained as light yellow oil in 25% yield from cis/trans-4-(3,5-difluoro-
pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester (2:1) according to general procedure (VI).
10 MS m/e: 270 ((M+H]")

4-Heteroaryl-cyclohexanecarboxylic acid intermediates of formula (IX)

General procedure (VII): Saponification

A solution of a 4-heteroaryl-cyclohexanecarboxylic acid ester of formula VII in 1,4-dioxane (0.1
M) and 2M aqueous sodium hydroxide solution (10 eq) is stirred at room temperature for 20 h.
15  The reaction mixture is partitioned between an organic solvent such as ethyl acetate or tert-butyl
methyl ether and water. The organic layer is extracted with one or two portions of 0.5 M aqueous
sodium hydroxide solution. The aqueous layer is acidified by addition of 2M aqueous hydrogen
chloride solution and extracted with two or three portions of organic solvent. The combined
organic extracts are dried over anhydrous sodium sulfate and concentrated to dryness to give a 4-
20  heteroaryl-cyclohexanecarboxylic acid of formula IX, which can usually be used in the next step

without further purification.



4- Het er oaryl - cycl ohexanecar boxylic acid ester internediate 22
cis/trans-4-Pyridin-3-yl-cycl ohexanecarboxylic acid ethyl ester (7:3) WO
2011/ 131596Ral/BPA011/ 056071 -75- The title conpound wa®ColEPaiNAs60aE
colorless oil in 89%yield from (RS)-45pyridin-3-yl -

cycl ohex- 3-enecarboxylic acid ethyl ester according to general procedure
(V). MB mle: 234 ([ M+rH] )4-Heteroaryl-cyclohexpneearbosglic/acidycl ohexanecar boxyl i c
acid ester internediate 23 5trans-4-Pyridin-3-yl -cycl ohexanecar boxylic acid
ethyl ester The ttr&hﬁ4-@9@ﬁé&@pyﬁ§m0ﬁ&ﬁlc@a@h@§alﬁmﬂ9ﬂéacnh' ght brown
solid in quantitative yield fro

cis/trans-4-pyridin-3-yl - cyclohexanec boxylic acid ethyl ester according
to general procedure (VI). MsS nie: 2 M+-141)

104- Het er oar yl - cycl ohexanecar boxyl i c i ester internediate 24
cis/trans-4-(2-Am no-pyridin-3-yl)-cyckohexanecarboxylic acid ethyl ester '
N The title conpound was obt ai ned ol orl ess oil in quantitative yield
from (RS)-4-(2-am nopyridin-3-yl)-cyd ex- 3- enecar boxylic acid ethyl ester
according to general procedure (V). MS[15 nmfe: 249 ([ M141)

4- Het er oar yl - cycl ohexanecar boxyl i c %ﬁfc ster internediate 25
trans-4-(2- Am no-pyridi n-3-yl)-cycl ohexanecar boxylic acid ethyl ester WO
2011/ 131596PCT/ EP2011/ 056071 -76- The title conpound was obtained as |ight
yel I owTselttd dompdafd yiae lotitaifedras white solid in 98% yield from trans-4-(6-chloro-pyridin-2-

cl SlSt ra Scyclo(llexa?hrgcaﬂ’gg%?ﬂcdallcn 3th¥rﬂ%:ﬁt a(l:c::v%rhcﬁl}% oeg%%:lba( p?fﬂﬁf’%ufléﬂl)ewl Si%

accor di’
54- Het éiMdllyl - cycl ohexanecar boxylic acid ester internediate 26
trans-4-(2-Chl oro-pyridin-3-yl)-cycl ohexanecarboxylic acid ethyl ester N

4-Heteroaryl-cyclohexanecarboxylic acid 2

trans-4-(6-Fluoro-pyridin-2-yl)-cyclohexanecarboxylic acid

~F

~N

HO™ "O

10 The title compound was obtained as white solid in quantitative yield from trans-4-(6-fluoro-
pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VII). MS
m/e: 222 ([M-H]")

4-Heteroaryl-cyclohexanecarboxylic acid 3

cis/trans-4-(4-Chloro-pyridin-2-yl)-cyclohexanecarboxylic acid

A~ Cl

N\|



G ? Y To a solution of

trans-4-(2-am no-pyridin-3-yl)-cycl ohexanecar boxylic acid ethyl ester (0.21
g, 0.86 mwolpiiimisdencent rated hydrochloric acid (3.7 nm pcag&proomioyeorns added
solid sodiumnitrite 10 (1.49 g, 21.5‘%@) at 0-5 C. The cooling bath was
removed and copper(l)chloride (3.58 g, 36.2 mmol ) was added at room

t enper athgrtisle campepndwis phtaiged os whith selibinnd8% pickd peireis4-oheblobepywedn-

wat er @ﬁy@ém@}%&%@lxyﬁ@ %i@"eﬁly( &Qerh)s) aJJZ')?diﬁg &ag@n_%rah @Y&@dﬂi@%VH‘?.' MSGhed.
The aquequs’ | ayer was extracted ™wth two 50-m “portions of ethyl acetate.
The cor%%%@é‘%]r)gani c layers were dried over anhydrous sodi um sul fate and
concentrated to dryness. Flash-chromatography with n- 15 hept ane/ et hyl
acetate as eluent gave th#letdroheylegolphexihetArboRBicacid4%) as yellow oil. M
me: 268 ([1\4+Hr) 4-Heteroaryl-cycl ohexanecarboxylic acid ester

inteynediate 27 tr - 4- or O~ pvr4 din- - arboxylic acid
ethyl ester WO 20’??’7%%%5%&%@%&@%g@%@f&f“&’)?f'%m@;}gﬁ‘g%ﬁﬁt. on of
trans-4-(2-am no-pyridin-3-yl)-cycl ohexanecarboxylic acid ethyl ester (0.25
g, 1.0 mmol) in 70% hydr ogen quorid%EizﬂPyridine (2.4 M, 92 mmol) was
added solid sodiumnitrite (0.076 g, |) at 0-5 C. The cooling bath
was renoved after 30 mnutes and the 5:reaction mxture was stirred for 2 h
at roomtenperature. The reaction m was partitioned between an
ice-water mxture (50 m) and tert-b met hyl ether (50 m). The organic
| ayer was col |l ected. The aqueous | ayerywas extracted with one 100- n
portion of tert-butyl nethyl ether. ﬁ rﬁorrbined organic | ayers were dried
over anhydrous sodi um sul fate and cHiceftrated to dryness.

FI ash- chr omat ogr aphy wi th n-heptane/ethyl acetate as eluent gives the title

Z 0 ggumdlemle(&nﬂﬂbuﬁd wéé%taa&dldsg;_bﬁitey@_hiEQW9to% yigaMFfrdSﬁlQlaqn@?lz@(i%la%}idin%—

- eroaryl -cycl ohexanecar bo i c aci ster internediate

o ot A e PR R DO s sl RO ) e BT oi ks VIDS MBS /5 338
1 THEMtHE) e conpound was obtained as light brown oil in 78%yield from
(RS)-4-pyrimdin-2-yl15 cycl ohex- 3-enecarboxylic acid ethyl ester according

to neral procedure (V) -I%@ 1 P
4- Hgfer oaryl -cycl ohexane‘%:ar g)%ﬁil(:&gl?lh%%%@eeboﬂlfce?%%gi ate 29
cis/trans-4-(4,6-D nmethyl-pyrimdin-2-yl)-cycl ohexanecar boxgl ic acid ethyl
ester (4:1) trans-4-(2-Fluoro-pyridin-3-yl)-cyclohexanecarboxylic aci

B

7 p

HO ~O

The title compound was obtained as off-white solid in 97% yield from trans-4-(2-fluoro-pyridin-
3-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (VII). MS m/e: 222
15 (IM-H])

4-Heteroaryl-cyclohexanecarboxylic acid 6

cis/trans-4-Pyrimidin-2-yl-cyclohexanecarboxylic acid (2:1)

7

NN

HO™ "0



WO 2011/ 131596PCT/ EP2011/ 056071 -78- NN Y The title conpound was
obtained as yellow oil in 97%yield from

(RS) - 4- (4yv6-2diwmi3vg| pyri m di n-2-y1)-cycl ohex- 3- enecar borygrirP2@aiossoet hyl
ester according to general procedure (W‘. M5 me: 263 ([1\4+Hr)

54- Het er oaryl - cycl ohexanecar boxylic acid ester internediate 30

t r ans- Athe4ite-@inmerhy wap ybiamiedi as-adt-yhite ¢9led shéXanedd disox yisiromad-eyranidil-2-
ester NiNcy cloﬂ_&%nédalfﬂo% H@%@%ﬁ’yl@%r%&ﬁﬁﬂl%dtoa@dﬁh' Ae@ie (VAN 118 Yi/El ghFf rom
Ci s/trans %’ hyl pyri m di n-2-yl)-cycl ohexanecar boxylic acid ethyl
ester é%tﬁﬂd} ng to general procedure (VI). M5 10 mfe: 263 ([1\4+Hr)

4- Het eroaryl - cycl ohexanecar boxylic acid ester internediate 31

ci s/ trans-4-(2-Met hyl - py4-Hetaoaryl-cy diphexstieccdoayidcadi®dxyl i ¢ aci d et hyl

ester (2:1) WO 2011/ 131596PCT/ EP2011/ 056071 -79- Ms nie: 249 ([1\4+Hr)

4- eroaryl -cyclo C 2

trzl;krelsts-4-(2- Met hyl - lgé%?g?%ﬁ&yé%%c@ ({yglr?gl)%%aﬁ%g%%‘i&ﬁ?gﬁﬁ Zg ethyl ester 5
The title conpound was obtai ned as bro oil in quantitative yield from
cisltrans-4-(2-nethyl pyri mdin-4-yl)-gycRshexanecar boxylic acid ethyl ester
according to general procedure (VI). IMS mle: 249 (11 M1-11)

4- Het eroaryl - cycl ohexanecar boxyl i c ad\ ter internediate 33

HO O

The title compound was obtained as brown solid in quantitative yield from cis/trans-4-pyridazin-
3-yl-cyclohexanecarboxylic acid ethyl ester according to general procedure (VII). MS m/e: 205
(IM-HI")

10 4-Heteroaryl-cyclohexanecarboxylic acid 8

trans-4-(3-Chloro-pyridin-2-yl)-cyclohexanecarboxylic acid

]
Nya
O OH

To a solution of cis/trans-4-(3-amino-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester (1:11)
(0.570 g, 2.30 mmol) in concentrated hydrochloric acid (37%; 20 ml) was added sodium nitrite
15 (0.292 g, 4.23 mmol) in small portions at 0-5 °C. Stirring for 20 minutes was followed by
addition of copper (I) chloride (0.493 g, 4.83 mmol) in one portion. After 10 minutes the reaction
mixture was heated to 65 °C (oil bath temperature). The temperature was maintained at 65 °C for
20 h. The reaction mixture was cooled to 0-5 °C and adjusted to pH 4 by addition of aqueous
sodium hydroxide solution (32%; 20 ml). The green aqueous layer was extracted with three 75
20  ml-portions of ethyl acetate. The combined organic layers were dried over anhydrous sodium

sulfate and concentrated in vacuo. The residue was purified by flash chromatography over SiO;



ci s/trans-4-Pyrazin-2-yl -cycl ohexanecarboxylic acid ethyl ester rN N/ 101
The title conpound was obtained as colorless liquid in 72%yield from

(RS) - 4- (3wohborpissazi n- 2-y1) - cycl ohex- 3- enecar boxyl i ¢ &cirakpreathpbeoest er and
triethylamne (1 eq) as additive accor@‘ng to general procedure (V). M
me: 235 (11 M1-11) 4- Het er oar yl - cycl ohexanecar boxylic acid
est er iwithenthepliang/ethglacesate anslugnPior give th tigle comppbotk htdc ar BUkYy b eifaehig:
ethyl esti@rnvis W 20b1fN31596PCT/ EP2011/ 056071 The title conpound was

obtai ned as yellow oil in quantitative yield fromcisltrans-4-pyrazin-2-

yl - cycl ohexanecar boxyl i c id ethyl ester according, general procedure
(VI). MB me: 235 ([Nﬁkﬂ‘ﬁ'gf?fﬁr ygfﬁﬁlPEFXWE?ri?ﬁéglé‘hg‘Eégboxyl ic acid ester
internedi ate 35 cis/trans-4-(6-Methyl-pyrazin-2-yl)-cycl ohexanecarboxylic
acid ethyl ester transt€3,5iDiflaormppddind2-whscyolvhaxaedagdoxylightidyel | ow oil in
gquantitative yield from

(RS) - 4- (6-net hyl pyrazi n-2-y1)-cycl ohex¥3-enecarboxylic acid ethyl ester

according to general procedure (V). 0 me: 249 ([ Mr141)

4- Het er oaryl - cycl ohexanecar boxylic acl d gster internediate 36

trans-4-(6- Met hyl - pyrazin-2-yl)-cycl ohe carboxylic acid ethyl ester N N
The title conpound was obtained as yelow oil in 66%yield from

ci s/trans-4-(6-nethyl -pyrazinl5 2-y1) | ohexanecar boxylic acid ethyl
ester according to general procedure . M5 me: 249 ([MtH) WO

2011/ 131596PCT/ EP2011/ 056071 -81- 4-Hefferoaryl -cycl ohexanecarboxylic acid
ester internediate 37 Ho >0
ci s/t rans-4-( 3- Met hyl - pyrazi n-2-y1) - cycl ohexanecar boxylic acid ethyl ester
(2:1)

The title compound was obtained as off-white solid in quantitative yield from cis/trans-4-(3,5-

difluoro-pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester (1:9) according to general
procedure (VII). MS m/e: 240 ([M-H]")

Hydrazide intermediates of formula (1)

10 General procedure (VIII): Hydrazide formation from acid

To a solution of a 4-heteroaryl-cyclohexanecarboxylic acid intermediate of formula (IX) (1 eq)
and triethylamine (1.05 eq) in tetrahydrofuran (0.2 M) is added ethyl chloroformate (1.05 eq) at
0 °C. The reaction mixture is stirred at 0 °C for 1 h. The ammonium salts are removed by
filtration. The filtrate is added to a cold solution of hydrazine hydrate (2 eq) in methanol (0.2 M).
15 The reaction mixture is stirred at room temperature for 2-16 h. The solvent is evaporated under
reduced pressure, and the residue is partitioned between an organic solvent such as ethyl acetate
or dichloromethane and water. The organic layer is separated. The aqueous layer is extracted
with two or three portions of organic solvent. The combined organic layers are dried over
anhydrous sodium sulfate and concentrated in vacuo to give a hydrazide intermediate of formula

20 (I, which is usually used in the next step without further purification.
General procedure (IX): Hydrazide formation from ester

A mixture of a 4-heteroaryl-cyclohexanecarboxylic acid ester intermediate of formula (VIII) (1
eq) and hydrazine hydrate (2-6 eq) in n-butanol (0.2-1 M) is heated at reflux for 16-72 h. After
cooling to room temperature the reaction mixture is partitioned between an organic solvent such
25 as ethyl acetate or dichloromethane and water. The layers are separated and the aqueous layer is
extracted with two portions of organic solvent. The combined organic layers are dried over
anhydrous sodium sulfate and concentrated in vacuo to give a hydrazide intermediate of formula

(II), which is usually used in the next step without further purification.



5 The title conpound was obtained as yellowoil in 88%yield from

(RS) - 4-(3-net hyl - pyrazi n-2- yl)-cycl ohex-3-enecarboxylic acid ethyl ester
accor di ngvoaopgensesval procedure (V). M5 me: 249 ([ M-H ) PCT/EP2011/056071

4- Het er oar yl - cycl ohexanecar boxyl i c aci §ester internmediate 38
trans-4-(3-Met hyl - pyrazi n-2-y1)-cycl ohexanecar boxylic acid ethyl ester
ri\1l N 10 The title conpound wadHyhwaidedd as yellow oil in 56%yield
fromcis/trans-4-(3-nmethyl -pyrazin2-yl)-cycl ohexanecarboxylic acid ethyl
ester according t0,gRAAIRriRh2CANYCRHeYadecaloxHlie acidd dchiitt] )

4- Het er oar yl - cycl ohexanecar boxylic acid ester internediate 39

15ci s/ trans-4- (3, 6-Di net hyl - pyrazi n- 2- -cycl ohexanecarboxylic acid ethyl
ester (2:1) WD 2011/131596PCT/ EP2011£]§:ED71 -82- The title conpound was
obtained as yellow liquid in 90% vyi el Mm

(RS) - 4- (3, 6-di net hyl pyrazi n-2-y1)-cycl ohex- 3-enecarboxylic acid ethyl ester
according to general procedure (V). . e: 263 (11 M1-11)

54- Het er oaryl - cycl ohexanecar boxyl i ¢ ac ester internmedi ate 40

trans-4- (3, 6-Di net hyl - pyrazi n-2-y1)-cycfohexanecarboxylic acid ethyl ester
The title conmpound was obtai ned as y% Wy oi | in 89%yield from
cis/trans-4-(3, 6-di met hyl pyrazin-2-y ycI ohexanecar boxylic acid ethyl
ester according to general procedure )., M5 10 me: 263 (I1M1-11)

4- Het er oaryl - cycl ohexanecar boxylic acid ester internediate 41

ci s/trang- f%ﬂé%'bb\g%ﬁd‘ w?asybbtﬁﬁﬁ% %eﬁxﬂﬂg%hé%yéﬁ% 81 el ﬁ%hwian‘?%t Hhridin-2Ke
t|tIe co ound s obt al ned IQUI oy|e
(RS 4 C(YG‘%‘H‘I%?‘@I@XW?WG&% |6H1y13. eytfy -egBKele- Zeraidlc BIOBeYE i éthMé BYgiy$20

ester gmd+Hrfethylamne (1 eq) as additive according to general procedure
(V). M5 me: 235 (11 M1-11) WD 2011/ 131596PCT/ EP2011/ 056071

Hydrazide 2

trans-4-(6-Methyl-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

X
~-N

HN O
NH,
10 The title compound was obtained as white solid in 44% yield from trans-4-(6-methyl-pyridin-2-
yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (IX). MS m/e: 234
(IM+H]")

Hydrazide 3
trans-4-(6-Ethyl-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

X
~N

oy
-Z
o

NH



-83- 4-Heteroaryl -cycl ohexanecarboxylic acid ester internedi ate 42
cis/trans-4-(3-Am no-pyridin-2-yl)-cycl ohexanecarboxylic acid ethyl ester
(3:1) wbeotivBim®sconpound was obtai ned as |ight yell oRCriEpe@udsairi in
guantitative yield from (RS)- 4- 5 -90-

(3-am no-pyridin-2-yl)-cycl ohex-3-enecarboxylic acid ethyl ester according
t o genéihgltitler guehyne Way)obtayBdsewhpg gol{d jmvpa%1yigld from rrans-4-(6-ethyl-pyridin-2-

4- Het erﬂﬁé;&l@@){&l&é}%@ﬁﬁ?ﬁﬁ@%ﬂ 'e&e@ﬁédércﬁﬁg &6 e8Il ﬁ%@éﬁfr@(_ . MS m/e: 248
cis/trans-4-(3- Am no- pyridi n-2-y1l)-cycl ohexanécarboxylic acid ethyl ester
(1:11) (WHHINH2 10 The title conmpound was obtained as off-white solid in
46% vyield fromcis/trans-4-(3-am nopyridi n-2-yl)-cycl ohexanecarboxylic acid
ethyl ester (3:1) according to gendiwirapideciedure (VI). MS nfe: 249

(1l Mr1-11) 4-Heteroaryl-cycl ohexanecarboxylic acid ester internediate 44

cis/grans-4-( -0y k. - | Q- 4~ - i [ d ethyl
est esi (2:1) \;/’(‘6%91{ I 1%%&@32%@#@2%X%%g@ﬁ%a%gwgﬁﬁ‘ﬁ%ééﬁy{i ?%ﬁ(g%rrpound was
obtained as light yellow oil in 99%yield from
(RS)-4-(3,5-difluoropyridin-2-yl)-cycl oheik-3-enecarboxylic acid ethyl ester
according to general procedure (V). e~ 270 (1 Mrl1-11)

54- Het er oaryl - cycl ohexanecar boxylic acig ester internmedi ate 45
trans-4-(3,5-D fluoro-pyridin-2-yl)-c¥cl ohexanecarboxylic acid ethyl ester
(1:9) F )

The title compound was obtained as yellow solid in 98% yield from trans-4-(6-isopropyl-
pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (IX). MS
m/e: 262 ((M+H]")

10 Hydrazide 5

trans-4-(6-Methoxy-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

X O\
~-N

HN"SO

NH,

The title compound was obtained as white solid in 81% yield from trans-4-(6-methoxy-pyridin-
2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (IX). MS m/e: 250
15 ((M+H]Y

Hydrazide 6

trans-4-(6-Chloro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide



| NF The title conmpound was obtained as light yellowoil in 25%vyield
fromciiltrans-4-(3,5-difluoropyridin-2-yl)-cycl ohexanecarboxylic acid

et hyl estwo 20f718)s9accordi ng to general procedure (VI). POTMB20w1A560270

(11 M1-11) 4-Fbteroary|-cyc|ohexanecarB xylic acid internedi ates of formula
(I'X) General procedure (VI1): Saponificati9n A solution of a

4- het eroaryl - cycl ohexanecar boxyl i ¢ agj ster of formula VIl in 1, 4-di oxane
(0.1 M and 2M aqueous sodi um hydr oxilde ol ution (10 eq) is stirred at room
tenperature for 20 h. 15 The reaction fixture is partitioned between an
organi ¢ solvent such as ethyl acetate-Ok tert-butyl nethyl ether and water.
The organic layer is extracted with or two portions of 0.5 M aqueous
sodi um hydroxi de sol ution. The aqueou ayer is acidified by addition of 2M
aqueous hydrogen chl ori de solution angkextracted with two or three portions
of organic solvent. The conbined orddhi ©@extracts are dried over anhydrous
sodi um sul fate and concentrated to dMNfhess to give a 4- 20

het er oaryl - cycl ohexanecar boxylic acid of fornmula I X, which can usually be
used in the next step without further purificatjon. WD .

2011/ 13sdbiecprnosnd e sBned-aggvhite gobitldp §4va yickh feom HesameCarboRsidinggi d 1
t r ans- 47 X &eldheRireeipox Wicniet yctdrdtiycloaxanaoasdexi iy, Msim/e: B4 (Mg LI tl e
conpound was obtained as white solid in 98%yield from
trans-4-(6-chloro-pyridin-2- 5 yl)- | o necar boxylic acid ethyl ester
according to general procedure (VI I@f/&r J&%){?gl: 238 ([M1-11-)

4- Het eroaryl - cycl ohexanecar boxylic acid 2

t rans- 4- ( 6- Fl uéeosdy6iidparepyridined-y)etyclohnxanecahoxylic agidihydrFazide The titl e
conpound was obtained as white solid in quantitative yield from
trans-4-(6-fluoropyridin-2-yl)-cycloh arboxylic acid ethyl ester
according to general procedure (VII).Ingnie: 222 4M 141-)

4- Het er oar yl - cycl ohexanecar boxyl i c aci

ci sitrans-4-(4-Chloro-pyridin-2-y1)-cygl ohexanecar boxylic acid C

The title compound was obtained as off-white solid in 92% yield from trans-4-(6-fluoro-pyridin-

2-yl)-cyclohexanecarboxylic acid according to general procedure (VIII). MS m/e: 238 ([M+H]")
Hydrazide 8

10 trans-4-(5-Fluoro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

The title compound was obtained as white solid in 69% yield from trans-4-(5-fluoro-pyridin-2-
yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (IX). MS m/e: 238
(IM+H]")



WO 2011/ 131596PCT/ EP2011/ 056071 -86- The title conmpound was obtai ned as
white solid in 78%yvyield from

ci s/ transwo-20d/I896r o- pyri di n2-y1) - cycl ohexanecar boxyl i ®@cacmipdoiebsplz1 est er
(1:6) according to general procedure (%@1) M5 me: 238 (EIVI-H])

4- Het er oaryl - cycl ohexanecar boxylic acid 4

5trans-4-(2-Chl oro-pyridin-3-yl)- cﬁl’djﬁébd&r?ecar boxylic acid I N HO 0 The
title conpound was obtained as white solid in 97%yield from

trans- 4- ( 2- ch};QQmPME (49C Rtodo- p&ﬁhirﬁ!-@'lﬁ&}%ﬁﬂﬁ%ﬁﬁécﬁ%d%ylh@ adiel wyd%mﬂe ester

according to general procedure (VII me: 238

i a5

104- Het er oar yl - cyclohexanecarboxyllc
trans-4-(2-Fl uoro-pyridin-3-yl)-cycl Bhefanecar boxyl i c acid The title
conmpound was obtained as off-white id in 97%vyield from
trans-4-(2-fluoro-pyridin3-yl)-cycl ohgxanecarboxylic acid ethyl ester
according to general procedure (VII) me: 222 15 (EM HL-)

4- Het er oaryl - cycl ohexanecar boxylic a 6

ci s/trans-4-Pyrimdin-2-yl -cycl ohexangcarboxylic acid (2:1) NN WO
2011/ 131596PCT/ EP2011/ 056071 -87- T ¢tNEie conpound was obtai ned as
off-white solid in 70% vyield fron1C|s/tg?ps 4- pyri m din-2-

yl - cycl ohexanecar boxylic acid ethyl ester2according to general procedure
(VIl). Vs me: 205 (11 M1-11-) 4-Heteroaryl-cycl ohexanecarboxylic acid 7

The title compound was obtained as white solid in 74% yield from cis/trans-4-(4-chloro-pyridin-
5 2-yl)-cyclohexanecarboxylic acid according to general procedure (VIII). MS m/e: 254 ((M+H]")

Hydrazide 10

trans-4-(3-Fluoro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

=

leN

JSINEN®
NH

2

The title compound was obtained as white solid in quantitative yield from trans-4-(3-fluoro-
10 pyridin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (IX). MS
m/e: 238 (IM+H]")

Hydrazide 11

cis/trans-4-(3-Fluoro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide (7.8:1)

| X
F ZN
HN" "0



5ci s/trans-4-Pyridazi n-3-yl -cycl ohexanecarboxylic acid (3:2) The title
conpound was obtained as brown solid in quantitative yield from

ci s/ transwo-2pyridatai n3- yl - cycl ohexanecar boxylic aci d et rgir/EP3tigns@ccor di ng
to general procedure (Vil). Ms mie: 2083111 MHIL-)

104- Het er oaryl - cycl ohexanecar boxylic acid 8

t r ans- 4the3itiersompoupd wagl phiaibed 1y wite [solik sahlde arddiepmi ¢@s/goingt4,G4tlupro-pyridip-  To
a sol Utﬂ-ﬁ&c%lol%x%ﬁéda?d&‘ e ﬁéﬁd%mgm‘ém@b’ ﬁdc@_lrcﬁﬁgztd’ ééﬁe?ﬂ%%&@ﬁ&&?ﬁﬁ%@%! s3@cid
ethyl ester’(1:11) (0.5¥0 g, 2.30 mmol) in concentrated hydrochloric acid
(37% ﬂMT‘ij was added sodiumnitrite 15 (0.292 g, 4.23 mmol ) in small
portions at 0-5 C Stirring for 20 mnutes was fol |l owed by addition of
copper (I) chloride (0.493 g, 4.83Hydphzidé 2one portion. After 10 m nutes
the reaction m xture was heated to 65 C (oil bath tenperature). The

the rea re was h erat ure)
coorpd 16 0-5 ¢ antianmiiorih eyl ey e dfi SRR RIAI LG Uy

hydr oxi de solution (32% 20 ml). The gregen aqueous |ayer was extracted with
three 75 20 m -portions of ethyl acetafe.NThe conbi ned organic |ayers were
dried over anhydrous sodiumsulfate a ncentrated in vacuo. The residue
was purified by flash chromatography over 5i02 WO

2011/ 131596PCT/ EP2011/ 056071 -88- wit h»f~hept ane/ ethyl acetate as eluent to
give the title conpound (0.424 g, 77% off-white solid. M5 me: 240

([ 1N 4+H1) 4-Heteroaryl-cycl ohexanecarboxylic acid 9

trans-4-(3,5-Di fluoro-pyridin-2-yl) ﬁ &exanecar boxylic acid 5

NH,

The title compound was obtained as light yellow solid in 53% yield from trans-4-pyridin-3-yl-
cyclohexanecarboxylic acid ethyl ester according to general procedure (IX). MS m/e: 220
(IM+H]")

10 Hydrazide 13
trans-4-(2-Chloro-pyridin-3-yl)-cyclohexanecarboxylic acid hydrazide
X

7l

HN"TO

NH,

The title compound was obtained as white solid in 97% yield from trans-4-(2-chloro-pyridin-3-

yl)-cyclohexanecarboxylic acid according to general procedure (VIII). MS m/e: 254 ((M+H]")
15 Hydrazide 14

trans-4-(2-Fluoro-pyridin-3-yl)-cyclohexanecarboxylic acid hydrazide



The title conpound was obtained as off-white solid in quantitative yield
fromcisltrans-4-(3,5- difluoro-pyridin-2-yl)-cycl ohexanecarboxylic acid

et hyl estwp20liyB)s9accordi ng to general procedure (VII). PEEEPRE@E:1/026001
(I''MHL-) Hydrazide internediates of -8t nul a (I'l') 10General procedure
(M11): Hydrazide formation fromacid To a solution of a

4- het eroaryl - cycl ohexanecarboxylic acfdNnternmediate of formula (I1X) (1 eq)

and triethylamne (1.05 eq) in tetra uran (0.2 M is added ethyl
chloroformate (1.05 eq) at 0 C. The reactilon mixture is stirred at 0 C for
1 h. The ammonium salts are renoved Yjltration. The filtrate is added to
a cold solution of hydrazine hydrate gq) in nethanol (0.2 M. 15 The

reaction mxture is stirred at roomteyperature for 2-16 h. The solvent is
evapor at ed under reduced pressure, an he residue is partitioned between
an organi ¢ sol vent such as et hyl ace®at Dor dichl oronet hane and water. The
organi c |ayer is separated. The aquedl$, | ayer is extracted with two or
three portions of organic solvent. The conbined organic |ayers are dried

over anhydrous sodi um sul fate and .concentrated. | n.vacuo t Lve a hydrazide
hter madtdlE- DrRgpes bt & Wil b B del Bt e Rl

wi t houtylEeyctdhexraneuarbbi datdcahaccGeliver tal geperacedordard (WL, Mypdn/az23e([Morihiar | on
fromester A mxture of a 4-heteroaryl-cycl ohexanecarboxylic acid ester
internediate of formula (VII1) (1 Eghrgﬂgefydrazine hydrate (2-6 eq) in
n-butanol (0.2-1 M is heated at reflux tor 16-72 h. After cooling to room
tenperature the reaction mxture is partitioned between an organi c sol vent
such® 25 as et hyl cig@enstiePyimidiatd-praielahssmeecarpxytic asid hygrazidoer s are
separated and the aqueous layer is extracted with two portions of organic
sol vent. The conbi ned organic |ayers &x@dri ed over anhydrous sodi um

sul fate and concentrated in vacuo to g{;;ga hydr azi de i nternedi ate of
formula (11), which is usually used in Yhe next step w thout further
purification. WO 2011/131596PCT/EP20ﬁ!I.56071 -89- Hydrazide 1

trans-4-Pyridin-2-yl -cycl ohexanecar box aci d hydrazi de The title
conpound was obtained as white solid im84%vyield from
trans-4-pyridin-2-yl5 cycl ohexanecarboxylic acid ethyl ester according to
general procedure (1X). M5 me: 220 INWHD) Hydrazi de 2
trans-4-(6-Methyl-pyridin-2-yl)-cycl obhgkanecar boxylic acid hydrazide 10
The title conpound was obtained as white solid in 44%vyield from
trans-4-(6-nmethyl -pyridin-2- yl)-cycl ohexanecarboxylic acid ethyl ester
accor dilhg titly ¢pampuail wasodbéadugdeay wiite siBL iy 81 % 23dd (Tavk sy iraapdt-pwindislig 2-yl-
trans- 4y {18n&ER¥atif h&id 2edokiing X6 bahex FR&calRIXYIL. M196l/8 DY drazigs

Hydrazide 16

10 trans-4-(4,6-Dimethyl-pyrimidin-2-yl)-cyclohexanecarboxylic acid hydrazide

HN"~0
NH

2

The title compound was obtained as white solid in 87% yield from trans-4-(4,6-dimethyl-
pyrimidin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (1X). MS
m/e: 249 (IM+H]")

15 Hydrazide 17



WO 2011/ 131596PCT/ EP2011/ 056071 -90- The title conmpound was obtai ned as
white solid in 66%yield fromtrans-4-(6-ethyl-pyridin-2-

y1) - cycl oNexangisaidboxyl i c acid et hyl ester accordi ng toprgemeeal/opsoecedur e
(I1X). M5 mie: 248 ([1\4+HL) Hydrazi de 4>-

Strans-4-(6-isopropyl -pyridin-2-yl)-cycl ohexanecarboxylic acid hydrazide
The title conpeusd-(dddethyl-pyniaddmsd-ybrdyslohexanegarhoxglomndiddiydraziden
trans-4-(6-isopropyl pyridin-2-y1)-cycl ohexanecar boxylic acid ethyl ester
according to general procedure (IX). e: 262 (11 MH1-11) 10Hydrazide 5
trans-4-(6-N@thoxy-pyridin-2-y1)-cyc|bh%ggnecarboxylic acid hydrazide O
The title conpound was obtai ned as whlf' solid in 81%yield from

trans- 4- (6-met hoxy- pyridi n2-y1)-cycl ohgexanecar boxylic acid ethyl ester
according to general procedure (IX). e: 250 15 ([1\4+Hl) Hydrazide 6
trans-4-(6-Chl oro-pyridin-2-yl)-cyclo necar boxyl i c acid hydrazide WO
2011/ 131596PCT/ EP2011/ 056071 -91- Thejtitle conpound was obtained as white
solid in 84%yield fromtrans-4-(6-&N0oro-pyri di n-2-

y1) - cycl ohexanecar boxyl i c acid accordﬁgg to general procedure (VIII1). M
me: 254 ([ M+141) Hydrazide 7

5trans-4- (6-Fl uoro-pyridin-2-yl)-cycl ohexanecar boxylic acid hydrazide The
title cdwepalndompsuabivak nithias] af foffalvhite sehd iid 8% 928kl yirendrrfinsodn(2-methyl-

e b R A B SIS 6 A BRRCALTR

10t ransw/a- 1B (EMdadto- pyri di n- 2-y1) - cycl ohexanecar boxyl i ¢ aci d hydrazi de

Hydrazide 18

trans-4-(Pyrazin-2-yl)-cyclohexanecarboxylic acid hydrazide

HN"TO
NH,

The title compound was obtained as yellow solid in quantitative yield from trans-4-(pyrazin-2-
10 yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (IX).

Hydrazide 19

trans-4-(6-Methyl-pyrazin-2-yl)-cyclohexanecarboxylic acid hydrazide

HN"0
NH,



The title conpound was obtained as white solid in 69%yield from
trans-4-(5-fluoro-pyridin-2- yl)-cycl ohexanecarboxylic acid ethyl ester
accor di ngvoaogeneval procedure (I X). MS nmfe: 238 ([ M:H PCTMR2011/056071
2011/ 131596PCT/ EP2011/ 056071 -92- Hydrd%i de 9

ci s/trans-4-(4-Chl oro-pyridin-2-yl)-cycl ohexanecar boxylic acid hydrazide
The ti tlhe tilsraoowpetndvres obtaticd gl wastewpiid & SBbivaeld hropu dgys-é1(otnfotlyihpyrazin-2-
cis/t r%zﬁ')%ﬁldl@i&rﬁke%@i;@iér A REy2e¥d) aG0ediRDeX RRRGAN E@éé’du‘r& é | d1@gger sing
to genéral” procedure (VII1). I\/g me: 254 (]1\4+Hr) drazi de 10
trans-A(UYIfSHEI)uor 0- pyridi n-2-yl1)-cycl ohexanecar boxylic acid hydrazi de FN
The title conpound was obtained as white solid in quantitative yield from
trans-4-(3-fluorol0 pyridin-2-yl) - tydratiéx2ecar boxylic acid ethyl ester
according to general procedure (IX). Ms nfe: 238 (I1MFHl) Hydrazide 11

cis/grans-4-(3;.F| uor ALD=2r c .4 ' ydr azi de
(B o 2B F bR R ARGERLARE ARl 22
obtained as white solid in 91%yield from
cis/trans-4-(3-fluoro-pyridin2-yl)-cyfldiexanecarboxylic acid ethyl ester
according to general procedure (IX). e: 238 ([ M+H]) Hydrazide 12
Strans-4-Pyridin-3-yl -cycl ohexanecarboxylic acid hydrazide The title
conmpound was obtained as |light yello idin 53%vyield from
trans-4-pyridin-3-yl cycl ohexanecar bo acid ethyl ester according to
general procedure (IX). M5 nfe: 220 ([WhtH]) 10Hydrazi de 13

HN"TO

NH,

The title compound was obtained as white solid in 73% yield from trans-4-(3-methyl-pyrazin-2-
yD)-cyclohexanecarboxylic acid ethyl ester according to general procedure (IX). MS m/e: 235
(IM+H]")

10 Hydrazide 21

trans-4-(3,6-Dimethyl-pyrazin-2-yl)-cyclohexanecarboxylic acid hydrazide

The title compound was obtained as white solid in 90% yield from trans-4-(3,6-dimethyl-
pyrazin-2-yl)-cyclohexanecarboxylic acid ethyl ester according to general procedure (IX). MS
15  m/e: 249 (IM+H]")

Hydrazide 22

cis/trans-4-Pyridazin-3-yl-cyclohexanecarboxylic acid hydrazide



trans-4-(2-Chloro-pyridin-3-yl)-cycl ohexanecarboxylic acid hydrazide The
title conpound was obtained as white solid in 97%yield from

trans- 4- (WoehionBmpyri di n- 3- yl)-cycl ohexanecar boxyl i ¢ a&cirdraciaosang t o
general procedure (VIIl1). M5 me: 254 '?Y1\/|+141) 15Hydr azi de 14

trans-4-(2-Fl uoro-pyridin-3-yl)-cycl ohexanecar boxylic acid hydrazide WD
2011/ 131596PCT/ EP2011/ 056071 -94- aF NIhg title conpound was obtai ned as
white solid in 82%yield fromtrans-4N2zf 1 uoro-pyridin-2-

y1) - cycl ohexanecar boxylic acid according to general procedure (VIII). M
me: 238 ([1\4+H) Hydrazide 15

5ci s/trans-4-Pyrimdin-2-yl -cycl ohexa @ boxylic acid hydrazide NN HO NH2
The title conpound was obtained as whitg solid in 81%yield from
cis/trans-4-pyrimdin-2-yl cycl ohexanecatboxylic acid according to general
procedure (VII1). M5 me: 221 ([1\4+ﬂ. I—@/drazide 16

10t rans- 4- (4, 6- D met hyl - pyri m di n- 2- yDN,cycl ohexanecar boxylic acid

hydrazi de NN The title conpound was obtained as white solid in 87%yield

M R N PR e R

3-yl-cyclohexanecarboxylic acid according to general procedure (VIIT). MS m/e: 221 ((M+H]")

Hydrazide 23
5 trans-4-(3-Chloro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

-

N\|

Cl

07 NH

NH,

The title compound was obtained as white solid in 97% yield from trans-4-(3-chloro-pyridin-2-

yl)-cyclohexanecarboxylic acid according to general procedure (VIII). MS m/e: 254 ((M+H]")
Hydrazide 24

10 trans-4-(3,5-Difluoro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

The title compound was obtained as white solid in 67% yield from trans-4-(3,5-difluoro-pyridin-

2-yl)-cyclohexanecarboxylic acid according to general procedure (VIII). MS m/e: 256 ([M+H]")

Thiolactam intermediates of formula 111




WD 2011/ 131596PCT/ EP2011/ 056071 - 95-
trans-4-(2-Methyl -pyrimdin-4-yl)-cycl ohexanecarboxylic acid hydrazide
The titl ewoanpousndewas obt ai ned as off-white solid i n 5@eayredid/oseoom
trans-4-(2-nmethyl pyrimdin-4-yl)- cycldﬁ%xanecarboxyllc acid ethyl ester
according to general procedure (IX). M5 5 me: 235 | MF1-11) Hydrazide 18
trans- 4-'? ﬁyﬂl(a‘pr%tlﬁoy&)Qéyi;-mr@yalmedmnMRL[lﬂhhampmﬂakadmch anidNgert-butylThe
title conpound was obtained as yellowegglid in quantitative yield from
trans-4-(pyrazin-2- 10 yl)-cycl ohexanecarboxylic acid ethyl ester according
to gene al dra2|de 19

f-8=h E Pybepgencohexanecar boxyl i ¢ aci d hydrazide N N
WO 2011/131596PCT/EP2011/056071 96- The title conpound was obtai ned as
white slala sblutiorBa06-yhletd?2 fiwshehzdngeohol BOnet¥a mpYreadi trie®ylamine (64 ml, 0. 46

%’llgoscyﬁjéﬁﬂﬁ%cﬁ&%%n%ﬁﬁ.' '(?4% c}Sxéa%t Qéiédzgl%b%s@&{fo% AERGridOHRED A REIPES

5t r ans 4pef®d vt Ryminjasavhite- e yntpmel tinglvestain et koo Prlow ei@ bhiyegphing #éth aThe

title copnand T‘l‘@?’e&%@hﬁ?ﬂr@%aé’@iﬁ& f%PB il Tho sc?lee{Qter'Ja%leQaﬁd’rﬁ’t@i and the residue
trans-4-(3 yrazin- 2- | ohexanecar boxylic acid ethyl ester

accor diYf§ Uflalr%j%%é} WRITR (G EBRE gle hykfthe}\/@7ﬁ)1f§1 Shasammeniyny salpyele dsmereedoby

filtration and the filtrate was concentrated in vacuo to give the title compound (85 g, 99%) as

10 brown oil which was used in the next step without purification. MS m/e: 205 (M").

b) (5-Chloro-2-nitro-benzylamino)-acetic acid ethvl ester

A mixture of 4-chloro-2-chloromethyl-1-nitro-benzene (85 g, 0.41 mol), glycine ethyl ester
hydrochloride (70 g, 0.50 mol) and triethylamine (121.4 ml, 0.8665 mol) in ethanol (1000 ml)
was heated at reflux for 8 h. The solvent was evaporated and the residue was triturated in warm

15  tert-butyl methyl ether. The ammonium salts were removed by filtration and the filtrate was
concentrated in vacuo to give the title compound (111 g, 99%) as an amorphous brown solid
which was used in the next step without purification. MS m/e: 273 (M+H").

¢) [tert-Butoxycarbonyl-(5-chloro-2-nitro-benzvl)-amino]-acetic acid ethyl ester

A solution of (5-chloro-2-nitro-benzylamino)-acetic acid ethyl ester (110 g, 0.403 mol), di-fert-

20  butyl dicarbonate (180 g, 0.807 mol) and 4-N,N-dimethylaminopyridine (2.51 g, 0.0202 mol) in
dichloromethane (1200 ml) was stirred for 2 h at 0 °C and further 16 h at room temperature. The
solvent was evaporated and the crude product was purified by flash chromatography with a
cyclohexane/ethyl acetate mixture as eluent to give the title compound (76.4 g, 51%) as light
yellow viscous oil. MS m/e: 373 (M+H").

25 d) [(2-Amino-5-chloro-benzvl)-fert-butoxvycarbonvl-amino]-acetic acid ethvl ester

To a solution of [fert-butoxycarbonyl-(5-chloro-2-nitro-benzyl)-amino]-acetic acid ethyl ester
(69.0 g, 0.186 mol) in ethyl acetate (1200 ml) was added zinc bromide (8.5 g, 0.037 mol). The
reaction mixture was purged with argon after 15 minutes. After addition of the palladium catalyst
(10% on activated charcoal, 7.9 g, 0.0074 mol) the mixture was hydrogenated at ambient

30 pressure during a period of ca. 48 h until ca. 13 1 of hydrogen gas had been consumed. The
catalyst was removed by filtration and the filtrate was washed with two portions of saturated
aqueous sodium bicarbonate solution and brine, each. The organic layer was dried over
anhydrous sodium sulfate and concentrated in vacuo to give the title compound (60.6 g, 95.5%)
as yellow waxy solid. MS m/e: 343 (M+H").



trans-4- (3, 6-D net hyl - pyrazi n-2-y1)-cycl ohexanecar boxylic acid hydrazide N
N E The title conpound was obtained as white solid in 90%vyield from
trans- 4- (Wo@edieiohy| pyrazi n- 2-y1l) - cycl ohexanecar boxyl i @ecaaipdoietobgol’1 est er
according to general procedure (IX). MP15 mie: 249 ([ M+141) Hydrazi de 22
ci s/trans-4-Pyridazin-3-yl -cycl ohexanecar boxylic acid hydrazide WO

2011/ 131 4o Fpen M h5enrhvdozhenzaif e |diprdpamnestragrbonyioges] whtbritedteas whi t e

solid in quantitative yield from

Ci s/ transa 4oladbih @ﬁysﬂa?nﬁﬁb =L RNR% ?%91@@:? B@té)dfda?b gl -G aceicngtid eigeeasal
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title ammuqd)mg abs aCnedieasowrig en aﬁllbd\mtbrg)ﬁ%hy iAdledl dorpiated addition the

o PR PR S PR YL FofFpRRSaL AR L
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The ti tal:@cat%o(@g?ﬁﬂg NS Rp ﬁﬂ@sdth%sprw}értﬁ%exl 'c@llé&% Of}ﬂr&'t h@rﬂlyers were

trans-4-(3 anecar I''c acid according to

uor o- pyri di n2-
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f or mul gedidde Wmm&dmﬁ%%dl %@Wl%ﬁﬂ@rewgﬁsll been collected by filtration, and
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MS m/e: 295 (M-H").

give the tit

f) 7-Chloro-2-thioxo-1,2.3.5-tetrahydro-benzo[el[ 1,4]diazepine-4-carboxvlic acid fert-butyl ester

A mixture of 7-chloro-2-oxo0-1,2,3,5-tetrahydro-benzo[ 1,4]diazepine-4-carboxylic acid tert-butyl
ester (41.1 g, 0.139 mol) and 2,4-bis-(4-methoxyphenyl)-1,3,2,4-dithiadiphosphetane-2,4-

15 disulfide (31.5 g, 0.0763 mol) in tetrahydrofuran (1100 ml) was heated at reflux for 3 h. The
solvent was evaporated and the residue was triturated in fert-butyl methyl ether. The precipitate
was removed by filtration and the filtrate was concentrated to dryness. The residue was
crystallized from hot ethanol to give the title compound (37.5 g, 86.4%) as light yellow solid.
MS m/e: 311 (M-H"Y).

20 7-Fluoro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid zert-butyl

ester

The title compound was obtained as light yellow solid in comparable yields according to the

procedures described above for the synthesis of 7-chloro-2-thioxo-1,2,3,5-tetrahydro-

benzol[e][1,4]diazepine-4-carboxylic acid fert-butyl ester using S-fluoro-2-nitrobenzyl alcohol
25 instead of 5-chloro-2-nitrobenzyl alcohol in step a). MS m/e: 297 (M-H").

General procedure (X): Condensation of hydrazide and thiolactam to triazole

A mixture of a hydrazide of formula II (1-1.5 eq) and a thiolactam of formula III (1 eq) in n-
butanol (0.1-0.2 M) is heated at reflux for 16-72 h. After cooling to room temperature the solvent
is evaporated and the residue is purified by flash-chromatography to give a compound of formula
30 I. When a thiolactam of formula III-1 (compounds of formula III in which R' is tert-
butoxycarbonyl) is used the N-tert-butoxycarbonyl group of the resulting triazole product of
formula I-1 can be partially or completely cleaved thermally, and a secondary amine of formula

I-2 is obtained in addition or as the sole product.

General procedure (XI-a): Cleavage of N-fert-butoxycarbonyl (N-BOC) group



ester a) 4-Chloro-2-chloronethyl-1-nitro-benzene To a sol ution of

5-chl oro-2-nitrobenzyl alcohol (80 g, 0.42 nol) and triethylamne (64 m,
0.46 5 nowd 20n/3isdkl or onet hane (840 nl) was added dr op RCIEPROI1OB6071
chloride (34 m, 0.46 nol) during a p Ood of 30 minutes while the internal

tenperature was kept bel ow 32 C by cooling with a water bath. The reaction
m xt ur e\ wakition j af rasnd N BPC3dgrivatifie of ofoyante Inbd 1 esga por b2 M angthandicr eisil §ud was
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evaporate e re5|due was tritur I N warm
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concentebahethd & MARKA 1120 give the title compound (111 g, 99% as an
anor phous brown solid which was used in the next step W t hout purification.
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(5-chl oro-2-nitro-benzyl am no)-acetic acid ethyl ester (110 g, 0.403 nol),
di -t er tA s@0tiublydn NiBQEC blpniateve df8@ngral CorB@¥a kbl() e@nahd trifluoroacetic acid (10-20
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m) was room tenperature
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the titl oun oW, V| scous
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acid Etshqhhlrresﬁlﬁte Tidlteded @hditdoacendfated in vacuo to give the free base of a compound of
[tert- t%ut O%Xfal’ bonyl - (5-chl oro-2-ni tro-benzyl)-am nol -acetic acid et hyl
ester ( 0.186 nmol) in ethyl acetate (1200 m) was added zi nc brom de
(8.5 g, O. 037 nol). The reaction m xture was purged with argon after 15

m nut es. Af tlegmenaldiroceshuref X1heRpdudtiveiNralkydationy st  (10% on acti vat ed
charcoal, 7.9 g, 0.0074 nol) the m xture was hydrogenated at anbient 30

Pr eSSULE nfktil e AeRBpduad ?fforlefila £8 A tHBtHake Gfas }%%r(;ehﬁicrldé)égft(w%trj' @a9).eg,
bee cons med. The ca al¥st was re ng by filtratiaon iltrate was

d WEtPKamis Jord WEAR ter hlzeghiogt ieotrmrAd 8%@?6 istsedotiig 3on
and br |an&hy@ﬁ@h<etdﬁa:e(8@qganmethhmteg hwasl grreek Orer6 anifielr @osing ad) Ut ssdiufrat e

yol 1 owosaiay P BERHE 3P 58 AN TS rlach RIS S oyt Felsa BT ot
-99- e)erpdChiuoy andqunohe] Qf}tB 15Mk etueetwsndwrbétydw[xme&[oaltwpeiihﬂeqweocuaﬂmltys ic
aci d t%&ﬁa&éﬁ Wltheétlh ra&?at? ‘fﬂé ug, Bﬂle@for anb la ers are dr|16d over, anhggliogs soﬁlufn

[ (2-am no- | or o- benz tert- ut OXyc -am nol - acetic

est&r (sektat@ anecqeeﬁemd irhvatcem%lhg}wle@lt}at@ﬁra@bmewf 0 Naalkzldepsepquad 85 &rmwa
tert-bytoxide (22 g, 0.19 nol) in small portions at 5 C under cooling on an
i ce-wat er batch. After corrpl eted addition the 5 cooling bath was renoved

and reacti on, m xt ure 3 gom tenperature foll owed by
addi ti on of Q\%‘d‘[‘*@? 1(1396 ;&hrsfielg"r‘fétcéﬁe ghq%hﬂ'i AU oni um chl ori de sol ution
(280 m) and ethyl acetate (800 m ). After 10 m nutes the precipitate was
col | ect/echidyref ofl 2 ¢campoond of vy BE sis fier dagefiaaddel. 2 Mimsediemfdcktateatld, eqlr i ed

oue, AL i OB BRI RORGEI LA (01358 TRl e
fildGatstigad fm@S-2oh. c/?*%lt eoling det Of 1o pediem te@wavxyaeet fliade ol-gicgrist Wéletlu thee
conmpounghctidf MixtB8% sBFedMibrt 2180 lafl rodWP t8hPeratd®d akdMydierdhed with 1 M aqueous

sodium hydroxide solution. The aqueous layer is extracted with ethyl acetate. The combined
organic layers are dried over anhydrous sodium sulfate and concentrated in vacuo. Flash

chromatography gives an N-methyl compound of formula I-3.
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f) 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[ el

[ 1, 4] di azepi ne-4-carboxylic acid tert-butyl ester A m xture of

7- chl or o-WOaR/1B1B6 3, 5-t et r ahydr o- benzo[ 1, 4] di azepi ne- 4pcardrecaylose7aci d
tert-butyl ester (41.1 g, 0.139 nol) and-

2, 4- bi s- (4- et hoxypheny1) -1, 3, 2, 4-di t hi adi phosphet ane- 2, 4- 15 disul fide
(31. 5 giraes-87@dorm 1Y 4pyridin-2ateselohexydnd 3,1 0ntesranaathenzelelazakenesd- f or

3 h. The solvent was evapor atgs%hoRPic 448 6RBDufli@stéps triturated in
tert-butyl nethyl ether. The precipitate was renoved by filtration and the

filtra s concentrated to dryness.  The resjdue was crystall|ized fr hot
et hanol \clﬁvlat]@iC\?@PPH Pt P@a@sﬁﬁ%ﬁﬁae (A g g% gl@%ﬁ@ Ofing ﬁOgH?PGS?LPWOSW‘%%ﬁ?]H
M5 i e HyditdziddWitimd-}-Pyridin-2-yl-cyclohexanecarboxylic acid hydrazide

207-Fl ugr g- 2-t hi -1,2.3.5- r r 0- benzo 4] di.azepi ne-4-.car.noxylic
R ER T R STt GO AR L AR TN S i R PR

i n combpatydbbter yi el ds according to the procedures described above for the
synt hesy . 2-t hi oxo-1, 2, 3, 5-tetrahydro-

benzo[ e firg%!]égﬁog%m- 4-carboxylic acid tert-butyl ester using
5-fluoro-2-nitrobenzyl al cohol 25 instead of 5-chloro-2-nitrobenzyl al cohol
in step a). MBS me: 297 (M1-1). GeH&ABPI&? ocedure (X): Condensation of
hydrazi de and thiolactamto triazole A m xture of a hydrazide of fornmula 11
(1-1.5 eq) tang-&Chivrot1actpywidin-1-91-cyoléhexyl)- 6-dig)drod Ha2 38T 0baRkraaka-1- 0. 2 M
IS ated at reflux for 16-%}2nh.(é$ftelr1 § Ql. n ltrodroomterrperature t he

sol vent is evaporated and t S%Oé 6'!3}8 § HB'L(}F? ¥ %y fl ash- chr omat ogr aphy
to give a conpound of formula 30 I. Wien a thiolactamof forrmula I11-1

( conpouldditlyf comeponngd avals |abtdiredwsi whitReolidsint granbiativk yiskt onyiryns-$-chloed 1t(the

N-t er t - RHUEXY GREROKyOIQHRH 3 § NBb h&RUL L bAP ol AT S LEOSUEE Lfa fL1FUVR
| -1 can"be partially or_ conpl et?ﬂ’l&f{ cl eaved therm and a secondary am ne

t |1y,
of f or rdiehaccopdingtogiengiahpipcedirg -k dh Bfe: 280 ﬂ%ﬂébge product. Gener al
procedure (Xl-a): C eavage of N-tert-butoxycarbonyl (N-BOC) group WO
2011/ 131596PCT/ EP2011/ 056071 -100- Rxamplé3on of an N-BOC derivative of
formula I-1 (1 eq) in 1.25 Mnethanolic or 1.5 M ethanolic hydrogen
chlogrid ' 1 [ 5 0 £ ' :
art o R hdRe ey F by bl 2k BEB A ctltniane P AR oMM B |
vacuo to give a secondary am ne obehzofelarulene 2 as hydrochl oride salt.
Optionally the free base can be obtained by 5 partitioning the

hydr oc mh@rt%tléecoff@ohn@%ﬁa\é\ﬁﬁﬁlirﬂed'\és ?}ﬁﬁ%%ﬁdgf?qgmi@hﬂdf{%ﬁfﬁit%s?ﬁélﬂ{aﬂooﬁ(@ﬁﬁicﬁﬁ
organi ¢ solvent, e.g. ethy or di chl or opet hane. e ers are
S R I 24 N R A R R P A A e R ARl
or gani eagdbiveidehydhsccoatibd negdnemppmiceddrayeiis MS en/etrioad| MyHN)anhydr ous
sodiumsul fate, filtered and concentrated in vacuo to give the free base of
ac ound of fornula 1-2. 10Gener abﬁgﬁlg)ﬁee?ure (XI-b): C eavage of

solu

N-t'ert-but oxycar bonyl (N-BOC) group ion of an N-BOC derivative of

general formula I-1 (1 eg%j and trifluoroacetic acid (10-20 eq) in
di chl or onefrdien® Ghdoret 1-t4-dymethyl auyridiednd -aydehexyHrd 166 H42,8.5, IPhetetraaza-i on

mxture is partitionegelgd[¥RGhlche 8. GFHERHR XfPlHObiyfEte de sol ution and an
organi ¢ solvent such as ethyl acetate or dichloronethane. The | ayers are

separ at ed d the aqueous | ayer s extracte 5 wth't portions of the
o pan, TSR GRITP ORI GO BN S0P HRHE g df 74 wolhacetrBean Sty o Burdur
sodi umXul fate, filtered and concentrated in vacuo to give the free base of
a cyp %yragaz%e:ft;%;zg—llil—(‘%—l\glét%yl—%nna%ﬁ—al—yl?!:;pc(fglgeliléﬁecg%lolx}ﬁc ﬁ%jﬂﬁﬁrla%ge N-al kyl ation

Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][ 1,4]diazepine-4-carboxylic acid tert-

butyl ester
MS m/e: 494 (IM+H]")

Example 5

30 trans-8-Chloro-1-[4-(6-methyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene



A m xture of a conpound of fornmula 1-2 as free base or as hydrochl oride
salt (1 eq, 0.1-0.2 M, 20 triethylamne (1 eq when the hydrochloride salt
of a conpsondieBifermul a 1-2 is used) and an al dehyde orcChatrooig/of@7eq) i n
methanol is heated at reflux for 2-6 h02after cooling to O C sodium
cyanoborohydride (2-3 eq) is added. The reaction mxture is stirred for
3-16 h T titlsormmponpé mas wbeaizasdesquiite bl i quantitafvagiskblismsgdiutrehlpdr-oxide
sol uti Q@Jme-[lli‘ﬁ ;ﬁrﬁﬁﬁpﬂ%l)t )éfc‘alhekﬁ Qﬁdfﬁ@%?ﬁ,l(% feﬂa@ia%@nzé‘%?atzﬁfeﬁe 5333?009911@' ned

organi c Iayers are dried over” anhydrous sodi um 25 sulfate and concéntrated
i n vacds'd P AeH EHFbHEe BRaoHrneil R TR Ry MY Bfp SuhMtHE dr nul a 1.
CGeneral procedure (XlI11): Reductive N-nethylation A mxture of a conpound
of formula 1-2 as free base (1 eq, EGxampPle26 M), sodium acetate (1.1 eq),
acetic acid (1.1 eq) and an aqueous formal dehyde solution (36% 1.4 eq) in

dichd oro C

tri ahgcet oxyt%%?kgﬁddlﬁ?%ol' '%{n%ﬁ}ﬁ%’syr%dgzé'lp%e rgédtéljglﬁlt xst’(ﬁfiglylﬁggs?%rred
for 2-16 h at room t enper at2:,8,18hdelqazsachentoldlazulaneM aqueous sodi um

hydr oxi de sol ution. The aqueous |l ayer is extracted with ethyl acetate. The

conbi neheOfi@ARLApHANL HAs Abeuistd 8 wheT solifinds @uSyisSIAdirm Sk gcRloand-[4-(6-

oS i 51 R BT s B A SO0,

t r ans- $afdfibrotatdehy{daqeyrdinld - genyilal pypctdne Kyil). M$InBE-D3 3 M-+HPY- t et r aaza- benzo
[ e] azul ene-5- carboxylic acid tert-butyl ester The title conpound was
obtajned as white solid in 72% yi el ﬁx"ﬁi)?é'di ng to general procedure (X).
Hydrazi de: trans-4-Pyridin-2-yl-cyc o?e ahecar boxyl i c acid hydrazide 5

Thi ol act am

7- Chl or o- 2traws Sxohlpro-13 456t eshylapyridio-brh-cu¢lehexyl ki diodl-2 S htinteteaagaxy | i c

acid tertbutyl ester Mangd[ejaztiRBeSldMrbdsylibacid tert-butyl ester
Exanpl e 2

trans Chl or o- -pyridin- 0 | )-5, 6-di hydro-4H 2 Ob-tetra
7 a1 obas o BleSmibHLEH hamaEA bhfeothe A Fe i ke Ghbi i B
whi t e dbfdrariden rigqueadt(Gitahyivigyridire R gl Feyeinhek arsaBoxyllcarcat Hydrdzdpyri di n- 2- yl -
ycl | 6 r I aci d
Yo & buiadine P d o288 L2 oA B RE R AL P B Rl RSy
([ M Fl-bm}bl egranpl e 3
15tran%§hwlﬁ8 )hyl 1- (4-pyridin-2-yl-cycl ohexyl)-5, 6-di hydro-4H- 2, 3,
5, 10b-tetraaza- Eenzo[ el azul ene The title conpound was obtained as white
solid in 46%yield fromtrans-8-chl %éo 1- (4 pyridi n2-yl -c ycl ohexyl)-5
,6-di hydro -4H 2,3 , 5, 10b-t et r aaza- BSAP®IE®|  azul ene di hydrochl oride and
par af or mal dehyde according to general procedure (XI1). M5 nlfe: 394
( [ M F1- trljs-80CHIonpl1[446-ethyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b- tetraaza-

- 8- Chl or 0- 144- (6- met hyl - pyri %Irllzo%d]glaleﬁé/cl ohexyl ] - 4H, 6H—2 3,5, 10b-tetr
aaza- benzo[ e] azul ene- 5- car boxyl i ¢"aci t butyl ester The t|tIe conpound

was obtained as off-white solid in 77%vyield according to general procedure
(X). The title compound was obtained as off-white solid in 83% yield from trans-8-chloro-1-[4-(6-

ethyl-pyridin-2-yl)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-5-carboxylic acid
tert-butyl ester according to general procedure (XI-a). MS m/e: 408 ((M+H]")

Example 9

25  trans-8-Chloro-1-[4-(6-ethyl-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

The title compound was obtained as white solid in 67% yield from frans-8-chloro-1-[4-(6-ethyl-
pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene and
paraformaldehyde according to general procedure (XII). MS m/e: 422 ((M+H]")

30 Example 10



25 Hydrazide: trans-4-(6-Mthyl-pyridin-2-yl)-cycl ohexanecarboxylic acid
hydr azi de Thi ol act am

7- Chl or o-weot2hi1osesos, 2, 3, 5-t et rahydr o- benzo[ e] [ 1, 4] di azepcmardoiaasdokyl i c
acid tertbutyl ester M5 me: 494 ([MF@ 11) Exanple 5 WO

2011/ 131596PCT/ EP2011/ 056071 -102- The title conpound was obtained as white
solid in tgeresm¥iGhdetor b4 Eisepromyhpyrigins26d ceychohexYU4H,6H-2,3,5,10b-tetraaza-

(6-net hyl - pyri di n- 2- ywenﬁé/[qa‘iﬁﬁ}%]sl—caﬂib%czacﬁiﬁrtlﬂﬁ’t vl &té@aza- benzo[ e] azul en
e-5-carboxylic acid tert-butyl ester according to géneral procedure (Xl-a).

M5 mie;, 394 ([MF1-1

5t r ans- B Femml&ld(l évam%vedpﬁ% ilgh Y89 ) solig cinotrekyYifdsadretdigy 15 80 erhy dr
o- 4H g)r&eaur]:QK)tetraaza benzo[ e] azul ene The title corrpound was obt ai ned as
whi t n.59%,yi Idfr m_t.r.an 0144

e dt B R P B S St e St TRUR R e, o (o
azul end’haglactpar anCdlrlcpm’r?délmp@el adcutetinglro-begmhelt b dmzemadﬂrcaﬂ(oxwhq aciNBenti e:

408 ([ MyRlzdl) 10Exanple 7
trans- 8- Chl or o- 144- f;ff et hyl - pyridin-2-y1)-cycl ohexyl]-4H, 6H 2, 3,5, 10b-tetra

aza- b2 8/ R2dIMHELS- carboxylic acid tert-butyl ester The title conmpound
was obtained as white solid in 48% yield according to general procedure
(X). Hydrazide: trans-4-(6-Ethyl-pyEigthpted1y1) - cycl ohexanecar boxylic acid
hydrazi de 15 Thi ol act am

7- or o- -1 tetra = ben el [,1. 4ldi r lic

aci B ver oty FR B ORPREREE N R et thiS CATR G o S

trans- 8- Chl oro- 1- [ 4- ( 6- etilemaapy-benmﬁe]aqum)e bydroohlexide] - 5, 6- di hydro-4H 2, 3,5
, 10b-tetraaza- 20benzo[e] azul ene The title conpound was obtained as

of f - whifig tﬁ@ldoﬁlﬁoﬁn@%ég lﬁbﬁ {rfafak (thtt §e@1’8§7 §)‘119rlh gﬁﬁ’ntiltﬁ‘fl\/e( eld from trans-8-chloro-
et hyl - pyri di n-2- -cycl ohexy tetradza- enzo%e ] azul ene- 5-

car box y‘lrE4c<6&&%&%Bérﬁynear%ﬂ)e@mhe@ébéﬁeﬁ%a %1%%@%—%&%{@&@ g - a). MB
m e: 4Q8rbb%:%1hd:é|c1d- ley1-Bgn@kee abcording to general procedure (XI-a). MS m/e: 422 ([M+H 9
25trans-8 | oro- 1-[ 4- (6-ethyl -pyridin-2-y1)-cycl ohexyl]-5-nethyl -5, 6-di hyd
r0-f1§-|— 2,3,5, 10b-

Example 12
trans-8-Chloro-1-[4-(6-isopropyl-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene

The title compound was obtained as white solid in 50% yield from trans-8-chloro-1-[4-(6-
isopropyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulene

20 hydrochloride and paraformaldehyde according to general procedure (XII). MS m/e: 436
(IM+H]")

Example 13

trans-8-Chloro-1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid zert-butyl ester

25 The title compound was obtained as white solid in 40% yield according to general procedure (X).
Hydrazide: trans-4-(6-Methoxy-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tert-
butyl ester
MS m/e: 510 (IM+H]")

30 Example 14

trans-8-Chloro-1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene



tetraaza-benzo[ e] azul ene The title conpound was obtained as white solid in
67%vyield from

trans- 8- chban/1843%6 ( 6- et hyl pyri di n- 2-y1) - cycl ohexyl | - 5, @cuinryanosebrt 2, 3, 5, 1
Ob-t etraaza- benzo[ e] azul ene and par af | dehyde according to general

procedure (XIl1). MS me: 422 (11MF1-11) WO 2011/ 131596PCT/ EP2011/ 056071
-103- The title compound was obtained as white solid in 53% yield from trans-8-chloro-1-[4-(6-

trans- & GRbarfuriio (r L RaRropylurnyfiods 51 Bo Y AU ALODEX k- B B3, SedPD- ¢

etraaza- benzo[e]azul ene-5-carboxyljic acid tert- estgr The ‘title
conmpour@REY! sBeACRYE ngsto|geptiR! Igréwdaw égre})dMSrfn@s%@ ilMdllatcording to
general procedure (X). 5 Hydrazide:

trans-4-(6-1sopropyl -pyridin-2-yl) -Eyshpled$anecar boxyl i ¢ aci d hydrazi de
Thi ol act am

T or o Bbbis ol GrhEhb DYoL b & epl. A% dgarpainy | ©

10t r ans- 8- ChI or o- 1- [ 4- ( 6- i Sehbdphitetygaiadbenzplalazulenecl ohexyl | - 5, 6- di hydr o- 4H
-2,3,5,10b- tetraaza-benzo[e]azul ene hydrochl oride The title conpound was

Obt ai n%eaﬁtlé caRbowrl 'WQW 0‘?)9411'1&'1 b v&ﬁ]h‘ﬂt@nstoﬂlﬁaﬁl' ¥&%YY /i 8ldOfrbmOMns-8- chloro 1%4 é6—
trans- | orol- Ob-

t et raai“%ie YT %iéltﬂ(' 'Wé:- eXX r%lb%g%l %iré) %éady%ipl? ¥C| oheé%é%gﬂ—é& é‘Brdl n@“

gener alpapife@oedithedd Xlcoaling (Myent@l pd22duré MLy M3 nﬂl&mar(‘[MeH]fa

trans- 8- Chl or o- 144- (6-1i sopropyl - pyridi n-2-y1)-cycl ohexyl]-5-nmet hyl -5, 6-di hy
droI H 2,3,5,10b-tetraaza- benzo[e] ﬁl@ The title conpound was obtai ned
as ite solid in 50%y|eldfromtrans clqloro 144- ( 6-

i sopropyl -pyridin-2-yl)-cycl ohexyll-5, 6-di hydro-4H-2, 3,5, 10b-t etraaza-benzo
[ e] azul enefroms-ByMoxshl d4-(rehloner pyidi-grykia¢ ﬂ]—é%@ﬂoﬁ,%é 10b-tgrpazan|

procedure (Xil1). M5 m %nﬂ%@u%%&rb&zﬁm&% _butyl ester
t rans- 8- Chl or o- 144- ( 6- met hoxy- pyridin-2Z-y1l)-cycl ohéxyl]-4H, 6H 2, 3,5, 10b-t et

R o e PR L T e R e

pr ocedufylrdzie: idyedapi(@doro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

tTLf‘f(;ﬁs 41‘[ (1(9214\/%&1(:2?@0@(%%2’2 ﬁlfl‘ll o2 d%%)s' &éﬁ%}%{f&%@%ig P?@ Yok 1n? C%fﬁmgilgé&g%ert
di azepibued gster arb oxylic acid tertbutyl ester M5 rﬂe 510 (11Mr1-11)
MS m/e: 514.5 (M+H]")

Example 17

trans-8-Chloro-1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
20 benzo[e]azulene

The title compound was obtained as off-white solid in quantitative yield from trans-8-chloro-1-
[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-benzoazulene-5-carboxylic
acid rert-butyl ester according to general procedure (XI-b). MS m/e: 414 ((M+H]")

Example 18

25  trans-8-Chloro-1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

The title compound was obtained as white solid in 41% yield from trans-8-chloro-1-[4-(6-
chloro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulene and
paraformaldehyde according to general procedure (XII). MS m/e: 428 ((M+H]")

30 Example 19



30Exanpl e 14

trans-8-Chl oro-1-[ 4- (6- net hoxy-pyridin-2-yl)-cycl ohexyl]-5, 6-di hydro-4H- 2, 3
, 5, 10b- twoOnamzzid¥enzo[ e] azul ene WO 2011/ 131596 PCT/ EP2@LT/m®2@0/036071.04- The

title conmpound was obtained as white sihrd in 53% yield from

trans-8-chl oro-144-(6- methoxy-p yridin-2-yl)-cyc |ohex I%

- 4H, 6H- 2, 3transt8i-hlera-bd4-46-Haarenytidime-yb-eyglahexyll4é,6ld: 243,56 4 Pb-tefragda- est er

according to general prb@ﬁf&diﬁﬁné&cﬁboxﬁféJ&&terﬁﬁ&y( bdpF1-11) Exanple 15
5trans- 8- ChI or 0- 144- ( 6- met hoxy- pyri di n-2-yl1)-cycl ohexyl] 5-met hyl -5, 6- di hyd

ro-4H 10b-te raaz -benzo zul ene . T title co ound was, obt ai ned
as whit eéﬁhe C&rnpﬁua%%aw prped P%Lr&t‘??lgﬁsso@ddﬂ |%§?/ owilﬂ&% NP BERGFalgproce ure
yridi n-(Xayl) cyc Iohexyl] -5 , 6-di hydro-4H 2,3 ,5,10b-tetraaza-benz o [e]

Z§Z|5(e F §f51£a e)ar %%%%r@b é)yrl AR W %loth S05h oxylf% ac1cde}gi razuieXI ). MS nfe:

t r ans- §h@ihoamw: MZthr@-?eﬂnlmroel pyri-girahRlrg-bpnzpyell bilbazkpindH; @rboxyBe Bcid0b1t et r
aaza- q)gmggglul ene- 5-carboxylic acid tert-butyl ester The title conpound
was obtai‘ned as white solid in 66%yield according to general procedure
(X). HP aeat8 AMaRdD4- (6- chl or o- pyri di n- 2-y1) - cycl ohexanecar boxyl i ¢ aci d
hydr azi de 15 Thi ol act am

7- Chl oro- 2-t hi oxo-1, 2, 3, 5-tetrahydrixdigpreape] [ 1, 4] di azepi ne-4-car boxylic
aci d tertbutyl ester M5 me: 514.5 (11MF1 11) Exanple 17

5, 100, CBePai oGS AE R Al hlelohbs @iﬁ%ﬁ%}ﬁa&s&a@ faibdedaiia” >

off white solid in quantitative yibehzb¢éJapmene ans- 8-chl or o- 1-
114- (6-chl oro-pyridin-2-y1)-cycl ohexyll-4H, 6H 2, 3, 5, 10b-t et raaza- benzoazul e

?; | S5- ?Wh‘é%bé' do?np%ﬁh@' waSobratityds 2EbLAlte %ﬁpflﬁdldhﬁtﬁaﬁvg?ﬁﬂ A S
trans- é4&1ﬂ&96> HyrtdAn %ead):ﬁy%?lt?xwﬁfggﬁ 223,94919 Y EREHBRY PSR- RYPOS - afichy dr
0- 4H- 2,1+ Dutl bitet dcaadarcdnenzade] matddaneXing. MShe: gosoud 'was obt ai ned as
white solid in 41%yield fromtrans- 8- chI or o- 144- (6- chloro-p yridin-2-
y1)15c ycl ohexyl] -5 ,6-di hydro - 10b-tetraaza- benz o [e] azul ene
and par af or mal dehyde accor di ng to 5% %P%lle rocedure (XI1)y. Ms me: 428

(11M F1-11)
trans-8-Chloro-1-[4-(6-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

The title compound was obtained as white solid in 63% yield from trans-8-chloro-1-[4-(6-fluoro-
pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene and
20  paraformaldehyde according to general procedure (XII). MS m/e: 412 ((M+H]")

Example 22

trans-8-Chloro-1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester

The title compound was obtained as light yellow solid in 57% yield according to general
25  procedure (X).

Hydrazide: trans-4-(5-Fluoro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tert-

butyl ester.

MS m/e: 498 (IM+H]")

30 Example 23

trans-8-Chloro-1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene dihydrochloride



WD 2011/ 131596PCT/ EP2011/ 056071 - 105-

trans-8-Chl oro-1-[4-(6-fluoro-pyridin-2-yl)-cycl ohexyl]-4H, 6H 2, 3,5, 10b-t et
raaza- bewecawwi3eive- 5- car boxylic acid tert-butyl ester Phe/mPRali@s@onpound
was obtained as off-white solid in 69@%Vreld according to general procedure
(X). 5 Hydrazide: trans-4-(6-Fluoro-pyridin-2-yl)-cycl ohexanecarboxylic

aci d hyldeditlcdwnpound augs @hiained as off-white solid in quantitative yield from trans-8-chloro-1-

7- Chl or@- ' s h RS- i C
e %g?yrﬁlﬁ?&?@ﬁ%b%?%QE%;%%P%&E)E%%% FanpeI
trans- QQ@IfFH%/bGDi&Eﬁ@( geprding ©-gsyeiebpiealye X kd)e Monasey BYE Mt hydr o- 41 2, 3, 5
, 10b-tetraaza- benzo[e] azul ene The title conpound was obtained as off-white
solid in quantitative yield from trExemple@dl oro- 1-

114- (6-fluoro-pyridin-2-yl)-cycl ohexyll-4H, 6H 2, 3,5, 10b-tetraaza- benzoazul e

TS S AR o BE b A 8 GRRE PR FER I, B 6o
t rans- 8- Chl or o- 144- ( 6- f | uor o- piatiagiza-benydylagylenehexyl | - 5- et hyl - 5, 6-di hydr o
-4H 2, 3,5, 10b- tetraaza-benzo[ e] azul ene The title conpound was obt ai ned

?S whi tsﬂes?ﬂeic@rﬂfgz@x‘ga%'mhi@lecﬁ ﬁmdn_te solid in 91% yileld from ltiian%—S—GchéQrﬁ—1—[4—(5—f|1_1|_102ro—3 c
rans-8-ch] or o- - ( 6- oropyridin-2-y1)-cycl ohexyll -5, 6-di hydr o- , 5,
10b- 1 ePHgPA-5br sﬁimﬁﬁéﬁﬁﬁ%’%ﬁ& @bﬁtﬁ%{’%ﬂgﬁy%{é}é‘é‘ﬂ%ﬁl%g %gwﬁgﬁé?%@e
pr oceduné prifdrinaldvbydd &codiid 10 kM rhllprdbdddubx@aip). #1221 /e: 412 ((M+H]")
trans-8-Chl oro-1-[4-(5-fluoro-pyridin-2-yl)-cycl ohexyl]-4H, 6H 2, 3,5, 10b-t et
raagq- benzo[ e] azul ene-5- car boxyl i CE&%&e%rt- butyl ester The title

[

conpound was obtained as |ight yellow's in 57%yield according to
general 25 procedure drazi de:

X) .
trans-4-( WM%&(Bﬂwiﬂ‘%—M-g lorg-pyyidinRataenctahes b ,6H=%3.8. 10D detranze

Thi ol actam benzo[e]azulene-5-carboxylic acid zert-butyl ester _
7- Chl oro- 2-t hi oxo-1, 2, 3, 5-tetrahydro- benzo[ e] [ 1, 4] di azepi ne- 4- car boxyl i c

acid t h%lgt%‘[llteyclome[)%hr? Walsvgbtg{n%a aggv%itg [sg/ll-lc&: iLn_ 5’L %)yield according to general procedure (X).
Hydrazide: cis/trans-4-(4-Chloro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide
15  Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][ 1 ,4]diazepine-4-carboxylic acid tert-
butyl ester
MS m/e: 514 (IM+H]")

Example 26

trans-8-Chloro-1-[4-(4-chloro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
20 benzo[e]azulene

The title compound was obtained as off-white solid in 87% yield from trans-8-chloro-1-[4-(4-
chloro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-carboxylic  acid
tert-butyl ester according to general procedure (XI-b). MS m/e: 414 ((M+H]")

Example 27

25 trans-8-Chloro-1-[4-(4-chloro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

The title compound was obtained as white solid in 35% yield from trans-8-chloro-1-[4-(4-
chloro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulene and
paraformaldehyde according to general procedure (XII). MS m/e: 428 ((M+H]")

30 Example 28



30Exanpl e 23 WD 2011/ 131596PCT/ EP2011/ 056071 -106- The title conpound was
obtained as off-white solid in quantitative yield fromtrans-8-chloro-1-
114- (5- f Iwonrotpissdi n- 2- y1) - cycl ohexyll- 4H, 64 2, 3, 5, 10bPCetRPaciaasdenzol e] az
ul ene-5-carboxylic acid tert-butyl est&¥-accor d| ng to general procedure
(XI-a). Ms me: 398 (£MF1 11) Exanple 24 5

t r ans- 8- Chireno81hox &1 #-(dfluopy-pydidm-2-yWigyctohex pird 6 1 -253,hd Dhtetraaz- di hydr o

-4H-2, 3,5, 10bt et r aazaR{AFP]ShRARCOEDIMIddtd RrEPERPENE: Was obtained as
white SO|Id in 91%yield from
in ohe di hydro-4H- 2

trans- ro-144-(5-flu i di I

10b- t et'4al iﬂ sempeyd 20251 b ﬁ@dlrg&%mr%  gblidig %%fl%lﬂn%ﬂca &0 a%@E‘HF‘]m ng
to geneplr@dedmreqxedure (XI1). M5 nme: 412 (11M F1- 11) 10Exarrp| e 25

tra hl ar Q-.pyr i di Xyl 6H: 2, 3,5, 10b-tetr
nnze EDTEN L M BN SR e R e R R LAY U & compound
was obtﬂncvie@alasﬁﬂhhure Zthlioxah-1,8, 355}@%@@0 Aeowldi hdldiaegeadrarbpybeeddrie{ X) .
Hydrazq%gy 1eGhi | trans-4-(4-Chloro-pyridin-2-yl)-cycl ohexanecarboxylic acid
hydr azi 15 Thi ol act am

7- Chl oMS WVeH98KEM1H2 )3, 5-t et r ahydr o- benzo[ e] [ 1, 4] di azepi ne- 4- car boxyl i ¢
acid tertbutyl ester MS me: 514 ([ M F1-11) Exarrple 26

trans- 8- Chl or o- 1-[ 4- (4- chl or o- pyri dExamdpl¢2p- cycl ohexyl ] -5, 6-di hydro-4H 2, 3,
5, 10b- tetraaza20benzo[e] azul ene The ti t?e conpound was obtai ned as

of f l4,d in % ¥l el chI r ridin-2-
vy I SR ono B RS BRS slbb B S bfido oy @b Beip
oxylic aci d tert-butyl ester accobdnznjelpulgatieral procedure (XI-b). M5 me:
414 ([ M F1-11) Exanple 27 25

trans- &y hgﬂt%r Qrdpdufd (vélasccmtaﬁﬁ&i' By Bffgi/}ﬁt'ezso‘.ﬁ@i)m @39% ohexybhr AzARS Q}ﬂor@ 1 e\[ZLCd)B hydr

0-4H- 2, 3,5, 10bt et raaza- benzg[ }}azu ene The | e conpound was_obt ai ne
whi t e szIIOFQjPYrFFhQ*ge/XQrFé‘ﬂBhWHrﬂ PHs3:8 1@H1t%tr%slza_han2(0he [Rzulene-S-carboxylic ' acid

chl or oy budil Bst&-aé&drdﬁ‘%Qb%hﬁéﬁ(ﬂ pro&edaradiXyidr BEAde? 388 GMLADHS et r aaza- benzol e]

azul ene and par af or mal dehyde according to general procedure (XiI). M5 me:

428, ( 11M F1-11) WD 2011/ 131596PCTG€P20 1/,056071 -107-

trans- 8- Chl oro-1-[4-(3-fluoro-pyri l&‘7 -cycl ohexyl ]-4H, 6H 2, 3,5, 10b-t et

raaza- benzo[ e] azul ene-5-carboxylic acid tert-butyl ester
trans-8-Chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

The title compound was obtained as white solid in 46% yield from trans-8-chloro-1-[4-(3-fluoro-
pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene and
20  paraformaldehyde according to general procedure (XII). MS m/e: 412 ((M+H]")

Example 31

trans-8-Chloro-5-ethyl-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

The title compound was obtained as off-white solid in 18% yield from trans-8-chloro-1-[4-(3-
25  fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulene and
acetaldehyde according to general procedure (XII). MS m/e: 426 ((M+H]")

Example 32

trans-8-Chloro-5-isopropyl-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene

30  After stirring a solution of trans-8-chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-
4H-2,3,5,10b-tetraaza-benzo[e]azulene (50.0 mg, 0.126 mmol), acetone (0.019 ml, 0.251 mmol)



The title conpound was obtained as |light brown solid in 64%yield according
to general procedure (X). 5 Hydrazide:

trans- 4- (MoBbuoBwmIpyri di n- 2-y1)-cycl ohexanecar boxyl i ¢ aecua/drganaziode

Thi ol act am

7-Chl oro-2-t hi oxo-1, 2, 3, 5-tetrahydro-benzo[ e] [ 1, 4] di azepi ne-4-carboxylic
aci d t end beatiglacik0dH 4 ms0R5enmaban émlﬁﬂomyha@@nimé) ggoqp temperature for 5 h,

tr ans- &G0k A48 drooraar g5y idion 72 din el aledy e orllihelr 20 4 3, 5

, 10b-tetraaza- benzo[ e]'azul ene The title conpound. was obtai ned as off-white
SOI i d ifpleyesd Py S194N¢HHiRg ity pethangl (b gl @ad . lzszthyldusopropylamme (0.044 ml, 0.25

f 1 uor ool dT e &aytidtr mmhl@hea@yshlreélﬂoﬁse 311131,1‘[55 1QbcdrtiteaZamberRaoKPRpAhene - 5-

car DO Bpfe gk Shle DY B3 8T R ST LOHENSLEL up SR P, M

trans 2@ as mdnit& 44Hd. M Invler B0V - 2- yl) cycl ohexyl ] -5-met hyl -5, 6-di hydro
-4H 2, 3, 5, 10b- tetraaza- benzo[ e] azul ene The title conpound was obt ai ned
as white solid in 46%yield from g

trans- 8-chl or o- 144- (3-fl uoropyridi n- ’éa“;}%“c?ym ohexyl | -5, 6-di hydro- 4H 2, 3, 5,

10b-tetraaza- benzo[e%n%zul eneand Zo_floar af or mal deh%de accor di ng to gener al
pr ocedur e7Esg-$4Chlgre-rexclobytyl- 1t (F-flupyg-pytigding2y13qyclohexyl]-5,6-dihydro-4H-

t rans- 8- Chl or o- 5- et hyl - 144-X 85f10ba6@a@a-bélizbfedartlgnecycl ohexyl ] - 5, 6- di hydr o-
4H 2, 3,5, 10b- tetraaza- benzo[ e] azul ene The title conpound was obtai ned as

of f I|d|n 8% vyield fr 1
oL LS g ad S B P 00 ) RSt eam o o0
azul endbuth- aﬁ@dla12dxdhyﬂréolwwﬂrﬁ6ﬁglydm éHn?eis allOpttgedarbenzpM]iulenvB n e: a6

([ M F1 |
e ST AIR Lodtding (o seneryl procedure (XID. %@%. 5 453 UMY oyl 145, 6-di b

ydro-4H 2, 3,5, 10b- tetraaza benzo[ e] azul ene

2011/ 131596PCT/ EP2011/ 056071 - 108- B¥ampleddi ¢ aC| d (0.014 M, 0.25 nmol) in
1, 2-dichloroethane (1.3 nl) at roomtenperature for 5 h, SOdI um

triacet ﬁ&ubef@lﬂyﬂf-sdﬂg((ﬁﬂuﬁrmahy[).12Fﬁ(mm-yﬁﬁdiﬁdﬂ?ﬂ-cyabhéijlpg6fdihydmbl‘-t her

20 foll db j it h neth | i d
N- e{%;\?gi i gop(r)\(l)\ﬁyl a)r/n' ﬁge? 8@0%3’5#(fb'ﬁgr%gz?afﬁgﬁo.([ej]ﬁ%%?‘ggcti on m xture was

stirred for 30 mnutes and concentrated in vacuo. Preparative
A mixture of trans-8-chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene (50.0 mg, 0.126 mmol), cesium carbonate (81.9 mg, 0.251 mmol) and
2,2-difluoroethyl trifluoromethanesulfonate (53.8 mg, 0.251 mmol) in acetonitrile (0.6 ml) was
stirred at room temperature for 20 h. The reaction mixture was partitioned between a water-brine

20  mixture (1:1) (2 ml) and ethyl acetate (5 ml). The layers were separated. The aqueous layer was
extracted with two 5-ml portions of ethyl acetate. The combined organic layers were
concentrated in vacuo. Preparative RP-HPLC with water (0.05% formic acid) / methanol as
eluent gave the title compound (24 mg, 37%) as off-white solid. MS m/e: 462 ((M+H]")

Example 35

25 trans-8-Chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5-(2-methoxy-ethyl)-5,6-dihydro-
4H-2,3,5,10b-tetraaza-benzo[elazulene

A mixture of trans-8-chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene (50.0 mg, 0.126 mmol), cesium carbonate (81.9 mg, 0.251 mmol) and
2-bromoethyl methyl ether (0.024 ml, 0.25 mmol) in acetonitrile (0.6 ml) was heated at 70 °C for

30 20 h. The reaction mixture was partitioned between a water-brine mixture (1:1) (2 ml) and ethyl
acetate (5 ml). The layers were separated. The aqueous layer was extracted with two 5-ml
portions of ethyl acetate. The combined organic layers were concentrated in vacuo. Preparative
RP-HPLC with water (0.05% formic acid) / methanol as eluent gave the title compound (13 mg,
23%) as light yellow solid. MS m/e: 456 ([M+H]")



5 RP-HPLC with water (0.05%formc acid) / nethanol as eluent gave the
title conpound (40 ng, 72% as white solid. M5 nfe: 440 ([1\4+H) Exanple

33 WO 2011/131596 PCT/EP2011/056071
trans- 8- Chl or o- 5- cycl obut y1- 144- ( 3-f| udPo- pyridin-2-yl)-cycl ohexyl]-5,6-dih
ydro-4H 2, 3,5, 10b-tetraaza- benzo[ e] azul ene 10 The title conpound was

obtained as light yellow solid in n}plel36 from trans-8-chl oro- 144- ( 3-
fl uoro- pyrl di n-2-y1)-cycl ohexyll-5, 6-di hydro-4H 2, 3,5, 10b-t et raaza- benzo| el

azul ene apg, C{:So@HfO%LQf[ﬂ -BARRIrdigYidin- 2gﬁneya6h&rchml gHe2,8 X 10b-telfaapd-e: 452
([1\4+Hr) Exanple

trans- 8- Chl or o- 5- ( 2, 2- di PEREFagugySyxi-epwl methyldmingy i di n- 2- y1) - cycl ohex
yl]-5, 6-di hydrol54H 2, 3, 5, 10b-t et raaza- benzo[ e] azul ene A m xture of
t r ans- & atikoroofl #fids§-8hlokard | d-(Pyftuoch-pyr2diy- ]Z)ym:y;zdlollreeoym 1816-8jydch-hE e, ©54Bb2, 3,

O R N e R T ol
0 251 kYl s dvhiaride dygocBlonkly (654 res. (-3 Gcmano ¥ oo eitplr dimd Wer | 20

h. The "e@t@@fat%‘o@‘f&t%ﬁ Afer Pd%ﬁﬁéﬁ bioﬂ%%exbﬁéfﬁ@l%”o@ce‘é\ﬁh%ar%ﬂa@@(ﬁ% rﬂ%ﬁ@ wWe
(1:1) (2 m) an et hyl acetate (%/ers wer e separ at ed

aqueousnngl @pd geaetbyiamipqedhy! \xHOﬁld‘e Mdlacmorl%ﬁ Jbme. O08tmwPD ABemirEre e
c 0 rrbl nEhdat@di gam) cd Ry @hSthELE ht TRE edctiah etixiue WAS partitiBhepdt@leer 8 MPaddRbEs

IR T M I T SRR

25t ransaq&e(ﬁhllayan -idlexiBrcfdduwith-tpyr3-dil rpoZHgﬁB) ofcgtbylohexard.] Tl Q@nhmtdmxg,anm hyl

i s (ot L PRI U A o

5, 10b- nethangh s cheny meatbalvélﬁeroemu r#g fomato 6a1hn“{he)saltc‘é@s mﬁlaamqﬁiol?ﬁéween
(81.9 Mhyl Qc&éﬂe @B%ﬁ) Aad] %Qhamtﬁmiumw%km%t Jaﬁ[udno 1@21ﬁ1)mThe Qaylps WRR! )

|n etonitri ) heated a The reactio

r SCRgEe aﬁl? ta%%la I, AU nglr e T se? -apriops .ofyetpy %ﬂe}at%rl&h
et hyI acﬁﬂbatee of Ganfid Jayer§veerd ayet swmahleycﬁapsasroahﬁld sulﬂﬁ@al&qcttﬁﬁuﬁirdt(ﬁyﬂhrva‘ﬂﬂ@ to
extracted ort t.hyl khed organic
| ayers g\/\)értge E:lgﬁccz%rrrll Ount@(&gmr% \?g% 5° 0 lbﬁe(f’rsa) rve H%{%[ {l{ﬁ ﬂvat er (0.05%

formc acid) / nethanol as el uent gave the title corrpound (13 nmg, 23% as
light yellow solid. M5 nmie: 456 ([ 1Example37WO 2011/ 131596PCT/ EP2011/ 056071
-109- Exanpl e 36

trans- ( 2- 48pCl8rQ1drd-#-14-335lubps- ypmm Qlﬁ'f &clohex S AHRERX3, 15*165“%2;;33 5, 10b
-t;;‘prsaaza- benzo [e] azul en- -yI t hyl ) t hyl -ani né A m xture of

tr 8-chl oro-1-[ 4-(3-fl uord8¢ ?3?114612 n;ﬂ%]{’é'PBﬁexyﬂS 6- di hydro-4H- 2, 3,
5,10b- 5 tetraaza-benzokl azul ene (50.0 ng, 0.126 nmol ), cesium carbonate
(246 ngio Oa754lutionl )ofanearR-Svetlhyd- &ifd 0o Eibio- pyrtdllo)m}d}acm(d’re@gzlﬁﬂxﬂ dﬂh@dl(o@'éHAf

my, 0.3035 ?U?Itgtliah?a @%%fﬁézﬂﬁenee(sé?) 1%5%1)2:1%&’;}%”%{33&“?2%%{11 Yané: 7(@ Q3§0 0. z%f ter

additi on”’o
2- met hyhmaal) n@@hqﬂmrommh@m €66 myld mee Fidded dectyladilaridey0. I8, 9. %ﬁﬂom)mqlhat Imom ur e

was he%rﬁ r@ﬁlre7@tlﬁlﬁ€for@@q{( fes fozﬂgvdad g%rﬁtﬁﬁl%g Qé"iwgérf(a Wa?er%ﬁle%&%dré omed
bet ween sodj um hydroxi de solution (2 m) et hyl acetate

(5 M) . © ﬁﬂéanda%ﬂsa%%( Jebatha ayers TiEe shaeéds Thaw%kayaxw%@%t@at%wﬂl t wo
5-m  pawbiPRS-poftiodk fb)fletme&:ah@ Theosbifedngdac Q@étﬁwb@)/@fn‘éem@i in vacuo.

concen ate epar at Y P- HPLC wi { 5% formc acid) /
ot nandretagise REAIL o B | Fb st £ gbion B doch 8 e
parti t|compduﬂub¢7vvag,r112éb)mﬁlofﬁwhttca‘scéld( MS n/d: 4dd[M+M"aqueous sodi um hydr oxi de
solution (10 ml). The |ayers were

Example 38

30 trans-1-{8-Chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulen-5-yl}-2-hydroxy-ethanone

A solution of glycolic acid (11.5 mg, 0.151 mmol) and HATU (5§7.3 mg, 0.151 mmol) in N,N-
dimethylformamide (1.0 ml) was stirred at room temperature for 5 minutes. trans-8-Chloro-1-[4-
(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulene (50.0



15 separated. The aqueous | ayer was extracted with two 15 m -portions of
ethyl acetate. The conbined organic | ayers were dried over anhydrous sodi um
sul fat e aw0 20onsesysr ated in vacuo to give the title conpoume2qiissevwgr 25%
as off-white solid. MB me: 455 ([ MHIY!OExanpl e 37

trans-1-18-Chl oro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-4H, 6H-2, 3,5, 10b-
t et r aaze@OblioznMe] andNenthsldjisoprepHamined 0183 @ls%ﬁémr@ﬁ) wiere added consecutively.

trans- 8rehlQ4ien hikdrd Jad .jstH‘Qﬂqu“opY i ﬁfe@m%ﬁ%—kl’cﬂﬁi@ %W\H{eg’((ﬁ(}ﬂ% I?c}i‘ﬂﬁ@ aéﬁh’b’zﬁ 3 5

, 10b-tetraaza- benzokl azul ene yl am ne
m, 0. 2Eethanol §s ¢lHerdicarg @P@ﬁlﬁm@ﬁ@m(fg(%énﬁg)71Vea§lsavap&§dola%é\(l§merﬂ5§rwé 0. 18

m, 0.251 mmol) at roomtenperature. Stirring for 20 h was foll owed by
partitioning between a water-brine BPxathpleg9(1:1) 25 (2 nl) and et hyl
acet ate (5 nl). The |l ayers were separated. The aqueous | ayer was extracted

concent ra% @ Lﬁg\r/éélgggoslgﬁépar ak g?ﬁﬁ}'gﬁ&m l(fqﬁ’%t er’m?([Jg‘gg‘l’}ﬁPg%g%;ﬁa\gﬁj)e /
met hanol as el uent lkgnzelelaralen-§yl-2-dipethytaniinoreghanomgformatef f - whit e sol i d.
M5 me: 440 ([1\4+Hr) Exarrpl e 38

30t r ansy doldBoH 0N dindiKly ﬁlwpr 9 01181 oy khd M@gﬂxylﬂg, élﬁsﬁﬁnﬁ@@uﬁ 10
S

b-tetr a-. r oxy- et hanone ol ution
gl ycol i ﬁ mﬁryif%ﬂja ‘lﬂj’ f@iW}lﬁre%%%%w%?r@%mnﬁmm ﬁ%vrffqhwrﬂr N-
di net hyll-[f49(:3nfmmd@yﬁdm02 m))cymlaﬁexiyﬂ] $.6etihalro-UEbIB fSeltpeat @idib deh] e fazilemut es.
t ra oro

oI 3560 Bk B, mmal) apd Nicddiisonropymips 053 315030 1oL 2498k 2
[ e] azulcene(sivaly. e zmmmsnﬁgﬁ@mdsmz@emf@ssav 1Preparativeny P-IIPILE 6withrovterand
N- et hyl gk &oRLARYIAM NRethihd gégemem gméqhmé ):oaqg&ﬁl Rg@ %Q%Cﬁ%ea%%ﬂﬂéeé .q. The

reactlon m xture was stirre Pr epar at i with water (0.05%
f or mi ¢ Meny: 48 3rf@t’ll’*r§1|}|dl as eluent gave the title conpound (41 ny, 71% as
white solid. Ms me: 456 ([1\4+H) Exanple 39

5trans-1- 18- Chl oro-1-[ 4-(3-fl uoro- pEﬁalﬂﬂl@ﬂB y1) - cycl ohexyl ] - 4H, 6H 2, 3, 5, 10b
-tetraaza- benzo[e] azul en-5-y11-2-di net hyl am no- et hanone formate A sol ution

'n N VAR LR e 2ol 0 o TRpP Fpengehiibnd- Py ™

t errper ature. 2,3,5,10b-tetraaza-benzo[e]azulene
trans-8-Chl orol-[4-(3-fluoro-pyridin-2-yl)-cycl ohexyll-5, 6-di hydro-4H 2, 3,5

, 10b-t gty aézasopl%ﬁo[&| %&%ﬁ@@hl&% (%@(@ﬂﬁepo- rﬂd’fﬁﬁzlmpl: CI@HE:Q II-5.6-dihydro-4H-
N- et hyl di | sopropyl am ﬁ m , ded consecutl vely. The

react i @il Q‘hﬁl@%@a@er@ﬂe %Zél&fnﬁdé()@ lﬁg ﬂrléﬁam@f) N@l%ﬂ%ﬁi@@%ﬁ A-Oatek ¥ 05%

f or m c rﬁﬁbmn ﬂlcﬁlibﬁr(hﬁétgalgéeﬁ(ﬂ Ehbeis dayemehanédutfbeylcanpdnd.202dl, 085 nid8f) aas

H 40. 15. .
PPLAE. S0 itanhSa S st QOB P RS bY Ao ing By s e AR FESHYAL 5,
6 di hydtd) &H2])3n8 ellfh at@ite a5 pd). Ddn iz@[e&] wenglsepreatfd. Ehesgbedusdayenfwas extracted
t - 8-
S 3"e, SRR Pt pbichSot LHOT BN Nl Todoibd of L ARG fbddie HNAr vitha,
( 0. 035 Bigpargyive SREAHIINC j wilthy j vedtigrof thﬁ”élc( aci@) mrpetml a?éd@laerr’fegmn@g ulitfony|
chl ori denpBumPblme, 725 AWRik s8lid. MS m/e: 476 (M+H]")

25 Example 41

trans-8-Chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-sulfonic acid dimethylamide

To a solution of rrans-8-chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-
2,3.,5,10b-tetraaza-benzo[e]azulene (50.0 mg, 0.126 mmol) and triethylamine (0.035 ml, 0.251
30 mmol) in dichloromethane (0.6 ml) was added dimethyl sulfamoyl chloride (0.27 ml, 0.251
mmol) at room temperature. Stirring for 20 h was followed by quenching with methanol (0.5 ml).
The mixture was concentrated in vacuo. Preparative RP-HPLC with water (0.05% formic acid) /
methanol as eluent gave the title compound (39 mg, 61%) as white solid. MS m/e: 505 ([M+H]")



20 roomtenperature. Stirring for 20 h was foll owed by partitioning between
a water-brine mxture (1:1) (2 m) and ethyl acetate (5 nml). The | ayers
wer e sepaweated/1373%e aqueous | ayer was extracted w th t weCs/RpPRoiposdorpns of
et hyl acetate. The conbi ned organic IaVérs were concentrated in vacuo.
Preparative RP-HPLC with water (0.05%form c acid) / nethanol as el uent
gave the title conmpound (46 ny, 77%xamplei2te solid. MS me: 476 ([1\4+Hr)
25Exanpl e 41

trans- 8- ChirQhQ-SJFl[léro(-ﬁ-{i—k&ﬂ"u@r@)ﬂ&ﬁﬂidiz-%g}!ck)ct(ﬁﬂéfi}l?-!&@%h,ﬁﬁlﬁﬁt@txé”’az’éh 10b-t et
raaza- benzo[ e] azul eng)— 5-suiaf50 I C amg ifreth Ianhde To a sol ution of
trans- 8- chl or o- 1- [ 4- ( 2Pelg ‘-‘G‘r?ﬁsdqaﬁ- oxylinacid terighptyl esters - gi hydr o- 44
2,3,5,10b-tetraaza- benzokl azul ene (50.0 ngy, 0.126 muol) and tri et hyl am ne
(0. 035 'Titie titld.cabipodd wanbhtainnd di ohitesditeinhd@ise yiell &ccntdingv@sgeacideprodeduet (y).

sul f akor i de ,(Q. 1. 0: 287 \n r Stirring for
20 hsa\/\n;aﬁél df%?+eo&’/lélg?6‘§@ Pﬁg%r? tﬁyﬁl(am\?m?& H%mﬁné‘l&%%@gﬁ }%g&?%ext ure was
concentlhagledtainn 7 Hearo-2-thraxpak. 28 vistripdepbanan ¢l hl . fidtaaepine 408 shokgheraed deird) /
met hangl,y#gsg} uent gave the title conpound (39 ngy, 61% as white solid. M
me: 505 °([1\4+Hr WO 2011/ 131596PCT/ EP2011/ 056071 -1 1 1- Exanple 42
trans- Q\J&W?ir@-zl([%dztﬂd 3-f 1 uor o- pyridin-2-yl)-cycl ohexyl]-4H, 6H 2, 3, 5, 10b-t et
raaza- benzo[e] azul ene-5-carboxylic acid tert-butyl ester The title

conmpound was obtai ned as white sol i Bxampkd% yi el d according to general
procedure (X). 5 Hydrazide:

e ég{ré;%s'-g-'ﬁﬁ’&r%:P-YJ-tﬂhﬂalzd-i@idﬁ&-&ﬁl‘c%f%ﬂ%?ﬁf-?%&’ih&&m@&iﬂz,ﬂgﬂbﬁﬁ%&%aza-

7- Fl uor o- 2-t hi oxo- 1, 2, 3, 5-t et r ahy #enzdhelazalend [ 1, 4] di azepi ne- 4- car boxylic
acid tertbutyl ester MS me: 482 ([M-1l-11) Exanple 43 _

;%,Ot5r inght%'t{fﬂel&%@oﬁnd thad Svthinb@ BQTvHMé b%}d“mt%ﬁty/%ereﬁh/ﬁbxﬁhﬁ‘dhxlﬂﬂ@org-ilthoBdﬂl&fr(}H- 2,
b e ra Ty Bl L ST RSN EATROS AR 2R 35

t r ans- &ufyll vaeOact dhtin Srof de@a DR Eddlir O=y) L Mxdd: Ghe M| )

-4H, 6H 2, 3, 5, 10b-t et raaza- benzo[ e] azul ene-5-c arb oxylic acid tertbutyl

est according to general procedur -b),. M5 me: 398 ([ M1-11)

15E0anpl e 44 fxz@-%legm

trans- 8- Fl uoro-1-[4-(3-fluoro-pyridin-2-yl)-cycl ohexyl %5 met hyl -5, 6- di hydr
0- 4H 2,185 &-Ghorpdr Ma@-Auererpyaiding2- xhigyepbexyl ethyltB6-cifnystyarid? Ae3sS, 10b-

obtained as white solid in 46%efif8-teh2dk]azulene
trans-8-fluoro-144-(3-fluoropyridin-2-yl)-cycl ohexyll-5, 6-di hydro-4H 2, 3,5,

10b-tetraaza- Denz ol £La2 Y Shed i white solid in 46% yield from rrans-8-fluoro- 1-[4-(3-fluoro-
pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene and
20  paraformaldehyde according to general procedure (XII). MS m/e: 396 ((M+H]")

Example 45

cis-8-Chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester

The title compound was obtained as off-white solid in 51% yield according to general procedure
25 (X).

Hydrazide: cis/trans-4-(3-Fluoro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide (7.8:1)

Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tert-

butyl ester

MS m/e: 498 (IM+H]")

30 Example 46



20 par af or mal dehyde according to general procedure (Xil). M5 me: 396

([ M+1-11) Exanple 45

ei s- 8- ChIwoael/[34596 3- f | uor o- pyri di n- 2d1yl) cycl ohexyl ] - 4RC®&HP2013/056010b-t et r a
aza- benzo[ e] azul ene-5-carboxylic aci Wart - butyl ester The title
conpound was obtained as off-white solid in 51%yield according to general
proc eduras-85 Hlpgo- 1+E|9-(ﬂ3-§lzlpu©pyrldln -2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
cis/trans-4-(3-Fl uoro-pyridin-2- y%}nﬂala%@ﬁ@necar boxylic acid hydrazi de
(7.8:1) Thiolactam

7- Chl or, hi oxo t et rahydr.o- benzo[ e ] di -

aci d té'ﬁ‘f’bt&f‘ieylcor@%‘fl@rd Wi Rathed g %rf ibite Sff ! W 1%&@@6#&/6@@ ﬁ?(rséeon
-112- ﬂuoro -pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-benzo[e]azulene-5-carboxylic  acid

ei s- QrQ-p rld ) e |hydro 4H 2, 3, 5,
10b- et ¢4 %u%a)Yl e%'lérnazcgfrd]néz Iggrrlle 1plrﬂ uretq&l[ bc)o?ré/{? %Jrzf’d)%é/ag b}?] ?ned as off-white
solid in 78%yield fromcis-8-chl oro-144-( 3-

fl uoro-pyridin-2-y1)-cycl ohexyl | - 4H:emnple375 10b-t et r aaza- benzo[ e] azul ene-5
-carboxylicacid 5 tert-butyl ester according to general procedure (Xl -hb).

M5 i e: c%gﬁ-(fl{lMoEﬂ-Fﬂ-@ -[1IESAITPY8dihL2- yl) cyclohexyl] 5- methyl 5,6- dlhydro 4H- 3,5,10b-
ei s-8-Chloro [4-(3-fluoro-pyridin-2- -c c{eo exyl ] -5 net hyl - édlhydro-

4H 2, 3,5, 10b- tetraaza- benzo[e}eé‘ﬁ?lzé nz [¢}%@ulene| & conpound was obt ai ned as
white solid in 88%yield fromcis-8-chloro-144-(3-fluorol0 pyridin-2- yl)-c
ycl oheﬁy]b]tit}e&oﬁqﬁiuh&d\ra(s-om-éi&dBa,s&y]ﬂiffH)sdlﬂt inefga ytedh fron| @}-8achitreriefn@-fluoro-

e Lo RLAERY S BRARIAL- 09 S P-25 RIRRAUES kil Ltar MfEnd 412 ang

trans Pagivroraichydaaqeprding - @ngial pypeediieyll) M$nge+4 23[M+HOD- t et r aaza- benzo
[ e] azul ene-5- carboxylic acid tert-butyl ester 15 The title conpound was
obtained as light yellow solid in 8@,{glﬁbﬁl4@ according to general procedure
(X). Hydrazide: trans-4-Pyridin-3-yl-cycl ohexanecarboxylic acid hydrazi de
Thi ol act am

7- Chl or B3-Sl |- (G pyrigin-dilanglohexltl P - Wtutelrzgpihenaole lzplsRersr ¢

acid tertbutyl ester carboxylic acid tert-butyl ester

15 The title compound was obtained as light yellow solid in 81% yield according to general
procedure (X).
Hydrazide: trans-4-Pyridin-3-yl-cyclohexanecarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tert-
butyl ester

20  MS m/e: 480 (IM+H])

Example 49

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

benzo[e]azulene

The title compound was obtained as light yellow solid in 94% yield from trans-8-chloro-1-(4-
25  pyridin-3-yl-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-carboxylic acid tert-butyl
ester according to general procedure (XI-a). MS m/e: 380 ((M+H]")

Example 50

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

benzo[e]azulene



20 M5 me: 480 (11M F1-11) Exanple 49

trans-8-Chl oro-1-(4-pyridin-3-yl-cycl ohexyl)-5, 6-di hydro-4H 2, 3,5, 10b-tetra
aza- benzwpe)uzusi®ne The title conpound was obtai ned @&sTIEPgdt/0y@71 ow
solid in 94%yield fromtrans-8-chl orol-lf:(4- 25

pyridin-3-yl-cycl ohexyl)-4H, 6H-2, 3,5, 10b-tetraaza-benzo [el azul ene-5-c arb
oxyl i ¢ Taeitdleteontpognd yas ebtagredzs odiii sedjdtin 8§&neekl fromdoedd-ehl ¢t L-&-pynidinn e:
380 ([ Maﬁlcyél%hg@iﬁmlcﬁhﬁﬁo4%,%%%&1%&5&@%&&@%9&1%{1@56291211 phhdrmhnidd | e

conpound was obtained as white solid in 88%yield from

{1 ans- 8SeHYBede sl pyeceanind IV MG nbh e HEIEL i hydr o- 4+ 2, 3, 5, 10b- tet raa
za- benzokl azul ene and par af or mal dehyde according to general procedure
(XI1). M5 nme: 394 (11 MH +) Exanpl Exdmiple 51

5t rans- 8- Chl or 0- 144- (2-chl oro- pyri di n-3-y1) -cycl ohexyl ] -4H, 6H 2, 3, 5, 10b-t et

" b | . ’ I .
Compbund v CERbERFIECERRRPR YIRS oy Wbl B 25 2 0B iy
general procedure (X) .benzo[e]azulene-5-carboxylic acid zert-butyl ester

Hydr azi de: trans-4-(2-Chl oro-pyri di n-3-y1l)-cycl ohexanecar boxyl i c acid

hydrazigg d@ ThnBb@kt % obtained as light yellow solid in 84% yield according to general
7-Chl or o- 2-t hi gxo0-1, 2, 3, 5-tetrahydro-benzo[ e] [ 1, 4] di azepi ne- 4-car boxylic
acid t GG Xdster MBS nfe: 514 (11M-H +) Exanpl e 52
t r ans- §1ydndAddcordns- 4 X-2hthb-pradiny3-ylicheldhykhe yledghie vyidhyBraeiddi hydr o- 4H- 2, 3,
5, 10Qb-tet r,aaza- en el.az T itle nd was .obt.ained a
o 1 Noni ru B3AR 7 IGRTE AL p otk b St T A 05 R EI3S P . o
yl)-c yuolylestexyl] -4H, 6H 2, 3,5, 10b-tetraaza-benzo [el azul ene-5-c arb
oxyli c \aGingetgut Uit ester according to general procedure (Xl -b). M5 ne:
414 ([NHH;“%’ Exahpl H R
trans-8-Chl oro-1-[4-(2-chl oro-pyridin- 317%3 -cycl ohexyl ] -5-net hyl -5, 6-di hydr
0-4H 2, 3, 5, 10bt et raaza- benzo| e] azul Bxam 2title conmpound was obt ai ned as
white solid in 50%vyield fromtrans-8-chl oro- 144-( 2-
chl or o-mpysi-8LiOM Groyllk)4-(:chlohe pydidinb 351 )céyielohieQy143;62diBy Grd A -2, 85 1@bzetragnrok | a
zuI%ne and par af or mal dehyde accor%ielqﬂ)[glgz&%ﬂgral procedure (Xl I). M5 me:
428 (11MrH +) 25Exanpl e 54
The title compound was obtained as off-white solid in 98% yield from trans-8-chloro-1-[4-(2-
chloro-pyridin-3-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-carboxylic  acid

tert-butyl ester according to general procedure (XI-b). MS m/e: 414 ((M+H]")
Example 53

20  trans-8-Chloro-1-[4-(2-chloro-pyridin-3-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

The title compound was obtained as white solid in 50% yield from trans-8-chloro-1-[4-(2-
chloro-pyridin-3-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulene and
paraformaldehyde according to general procedure (XII). MS m/e: 428 ((M+H]")

25 Example 54

trans-8-Chloro-1-[4-(2-fluoro-pyridin-3-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester

The title compound was obtained as yellow solid in 65% yield according to general procedure
X).

30 Hydrazide:trans-4-(2-Fluoro-pyridin-3-yl)-cyclohexanecarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tert-



trans-8-Chloro-1-[4-(2-fluoro-pyridin-3-yl)-cycl ohexyl]-4H, 6H 2, 3,5, 10b-tet

raaza- benzo[e] azul ene-5-carboxylic acid tert-butyl ester The title

conpound weonbi3aiosed as yel l ow solid | n 65% yi el d accordirmp2ai0/0g@ner al

procedure (X). 30 -114-

Hydr azi de: trans-4-(2- Fl uoro-pyri di n-3-y1l)-cycl ohexanecar boxylic acid

hydr azibaeyl T8l act am

7- Chl ongs 2/t Mggy i 3, 5-tetrahydro-benzo[e] [ 1, 4] di azepi ne-4-car boxylic

acid tert- 321596PCT/ EP2011/ 056071 -114- butyl ester MS nie: 498

(1T MH +) Exarrpl e 55

trans- 8- Chl or o- 144- (2-f | uor o- pyr i di F¥&MBEPScy el ohexyl ] -5, 6- di hydr o- 4H 2, 3, 5
, 10b-tetraaza- 5benzo[e]azul ene The title conpound was obtai ned as yel |l ow

sol i d | hamp8-@hildrak-1-y4-(3-flabeb- byﬂdiﬂ-l&-gl)seyﬂkﬂnhkﬂ]-éiﬁldnhydro 4H-2,3,5,10b-tetraaza-

(2- fg uor o- pyridi n-3-y1)-cycl ohexy%nz% §n§ 5, 10b-tetraaza- benzo[e] azul en

e-5-carboxylic acid tert-butyl ester zwcor I'hg to general procedure (Xl -b).

MS me: 398 (11 MH +) Exanple 56 10

t r ans- 8hetiitlsraompenng af oh@med gy yedew sglig 1) qeapdfasive yiald fmmyisemsy$-chlogr-dilthydr o

-4H- 2, Qz@u%ﬁ%ﬁ’icﬁﬁ-ézﬁ) @ﬁ‘d]él’{é{x?] agpk Ae3 $heblibtdaga 6 OXIRPL RAIMRSS - Qi}B@elyTi%Ohcﬁﬁ
white solid in 53%

t rans- 8¢ERPBY sstarw%frﬁlmfa ta@fi%edeﬂrﬁra?fﬁu@ GV BB AMsEL Yi hydr o- 4H- 2, 3, 5,

10b-t etraaza- benzo[ e] azul ene and par af or mal dehyde accordi ng to general
procedure (XI1). M5 nmle: 412 (1| MtHExgmpleB6anpl e 57
trans-8-Chl oro-1-(4-pyrimdin-2-yl-cycl ohexyl)-4H, 6H 2, 3,5, 10b-t et raaza- ben

zo[ gl a
ocls. SHRRECRSH R AR AthRD lithod] L R SO 20 10
zo[ e] azul ene-5- carboxylic aci tﬁttwah@um{rz]a@g 8¢ trans-8-Chloro- 1-(4-p

yrimdin-2-yl-c yc | ohexyl)-4H 6H 2,3 ,5, 10b-tetraaz a-benzo [e] azul ene-5-

car boxyitheGitRGoshpbeiid whtibithine€s E@ﬁ/hﬁé‘ﬁ)hd in 53% vyield from trans-8-chloro-1-[4-(2-fluoro-
ci s-8-chl 10b-t etraaza- benz

[ e] aZIHy’é‘ﬁ %)’BQYB@ﬁ ﬂg’gcql ?}’ gﬁgﬁi’y@%‘%dﬂ\)@gﬁé[ﬁ)ﬁ’%%d accor di n@m{]

paraformaldehyde accordlng to general procedure (XII). MS m/e: 412 ([M+H]")
15 Example 57

trans-8-Chloro-1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[e¢]azulene-
5-carboxylic acid fert-butyl ester

and
Example 58

20 cis-8-Chloro-1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[e¢]azulene-5-
carboxylic acid tert-butyl ester

trans-8-Chloro- 1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid fert-butyl ester and cis-8-chloro-1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-
2,3,5,10b-tetraaza-benzo[e]azulene-S-carboxylic acid tert-butyl ester were obtained according to
25  general procedure (X) after chromatographic separation.
Hydrazide: cis/trans-4-Pyrimidin-2-yl-cyclohexanecarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tert-
butyl ester
trans-8-Chloro- 1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
30 carboxylic acid tert-butyl ester was obtained as white solid in 19% yield. MS m/e: 481 ((M+H]")
cis-8-Chloro-1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid fert-butyl ester was obtained as white solid in 36% yield. MS m/e: 481 ([M+H]")



25 general procedure (X) after chromatographic separation. Hydrazide:
cis/trans-4-Pyrimdin-2-yl-cycl ohexanecarboxylic acid hydrazi de Thi ol actam
7- Chl or o-weot2hi1osesos, 2, 3, 5-t et rahydr o- benzo [el [1,4] di aremra@iAs@7arb
oxylic acid tertbutyl ester

trans- 8- Chl oro- 1- (4-pyri m din-2-yl - cyclohexyl) 4H, 6H- 2, 3, 5, 10b-t et raaza- ben
zo[ e] azul ene-5- 30 carboxylic aci dExamplebTQtyl ester was obtained as white
solidin 19%vyield. MS nme: 481 (IIMH +) cis- 8-Chloro-1- (4-p

yrini din- %Ms-&Chﬁir@rﬁWb?nﬂﬁﬂlﬁﬁ -Aclihek M-S eAlAF0 ALNLBEOl lcndayh one: o

carboxylic acid tert-but ester Y)/a Eg alned as white solid in 36%yield.
ME me: 481 (11 M-H +) V\D 2011/ 1325 FHEI®11/ 056071 - 115- Exanpl e 59
trans- 8- Chl or o- 1- (4- pyri m di n-2-yl -cycl ohexyl ) -5, 6-di hydro-4H 2, 3,5, 10b-t et
raaza- Tbmnﬁm[@jrmhéwms obfdueed ast Wkite sotjpbimnghanastiob iyl &dmaganshd t:halos@lli(@L in

qua I r

pyrlhst m di Hg(?m glcg' %189%/1 4%%!—%@ %t%ﬁéﬁfen? [aliazzgleB%r?zcgf (l:.l| 3%18 gecar bo
xylic é?@hdl eﬁtélrftcbgltdwg T@Qeefrrahlaf@@@fﬂ'rmgﬂt@ YnmfeaBS hrldEddlr e (XI -a). MB nme:
381 (11 M+H +) Exanpl e 60

trans- 8- Chl oro- 5-net hy1- 1- (4- pyri m gidingre¥o- cycl ohexyl ) -5, 6-di hydro-4H- 2, 3,
5,10b- tetraaza-benzo[e]azul ene 10 The title conpound was obtained as white

solid in 77% from s 8-chl or.o-.1-(4- .

pyrt i i e EhborerieRet P Ry i 2oty clshex oottty oA S 3PR azul en
e and par af or mal dehyde accor di tegrdaaadenso[alazpleacedure (XI1). MS me: 395
(I'MtH +) Exanple 61

ci sy - Ghl.of; 1 d | -C hexyl ) 4 etra
aza]-lcgbeqrillzo fe? icgﬁ%gﬁ%d b&aﬁeg % %htgd was 027% Sﬁéﬁd%&n\/\h{;}e soF1 é‘pl?rg&%%
y, el d foygmidin-2-yl- cyclohexyl) -5,6- d1hydr0 H-2,3,5,10b-tetraaza-benzo[e]azulene

Ci s~ 8- Gk onadachdaPutch il %Z%eﬁélgap%l%k:émﬁé}@k])l) Al Gk 298,(Bv10lpot et r aaza- benzo[
er

e] azul ene-5- car boxylic acid uty ester according to general procedure
(XI-a). Ms me: 381 (Il MWH +) Exa

20ci s- 8- Chl or o- 5- et hyl - 1- (4-pyri m 2Hn edl_ cycl ohexyl ) -5, 6-di hydr o- 4H 2, 3,
5, 10b-tetraaza- benzo[e]azul ene The title conpound was obtained as white
solid in 2X#%-8§Chlarof t-6pyrimidin-2-yl- cyclohexyl) 5, 6 dihydro-4H-2,3,5,10b-tetraaza-

CIS $-chl oro-1- (4-pyri m di n2-yl - é%ﬂﬁgﬁs , 6- di hydr o- 4H-2 3,5,10b-tetraa
%enzo[e] azul ene and par af or nal accor d| ng to general procedure

(XII) M5 il e: 3954IIM+HI+) 25Exanmp
trans- @@ﬂt@rc‘@rrman wasﬁatar@flwwwlwrﬁowdm A9 2- yialfl_lgqre Icsheghloye- Iqt-gprimiding 10
b-t et r @agacyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-carboxylic acid rerr-butyl ester

according to general procedure (XI-a). MS m/e: 381 ((M+H]")
Example 62

20 cis-8-Chloro-5-methyl-1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene

The title compound was obtained as white solid in 21% yield from cis-8-chloro-1-(4-pyrimidin-
2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene  and  paraformaldehyde
according to general procedure (XII). MS m/e: 395 ((M+H]")

25 Example 63

trans-8-Chloro-1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester

The title compound was obtained as white solid in 70% yield according to general procedure (X).
Hydrazide: trans-4-(4,6-Dimethyl-pyrimidin-2-yl)-cyclohexanecarboxylic acid hydrazide
30  Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzol[e][ 1,4]diazepine-4-carboxylic acid tert-



benzo[ e] azul ene-5-carboxylic acid tert-butyl ester The title conpound was
obtained as white solid in 70% yield according to general procedure (X).
Hydr azi dewotznanmsisbe (4, 6- Di net hyl - pyrim di n-2-y1) - cycl ohexamee@nlossoyl i ¢ aci d
hydr azi de 30 Thi ol act am -116-

7- Chl oro- 2-t hi oxo-1, 2, 3, 5-tetrahydro-benzo[ e] [ 1, 4] di azepi ne- 4- car boxylic

aci d t éutyl estoyd 2011/ 131596PCT/ EP2011/ 056071 -116- butyl ester M5 mie: 509

([ M-1- 343 nﬁézaffmkg\d@ﬁp _ o _

trans- 8- Chl or o- 144- (4, 6-di net hyl - pyri m di n-2-y1) -cycl ohexyl ] -5, 6-di hydr o- 4H
-2,3,5,10b- 5tetraaza-benzo[e]azul ene hydrochl oride The title conpound was
obtained as off-white solid in quant¥i®l le\pd yield fromtrans-8-chl oro-1-
114- (4, 6-di net hyl - pyri m di n-2-yl)-cycl ohexyll-4H, 6H 2, 3, 5, 10b-t et raaza- benz
0 [e] azdmrSChlorodr-fdeidyd-dimethypydmidingd-yl)-cedbhexydlss,6+dihydyot4H P31 Ob-

procedure (Xl-a). M5 nie: i .
10t rsgns- 8- Chl or o- 144- (4, 6t-e§‘%§%{ h%ﬁﬁég‘%%%‘?ﬁy%%@@r@fd ohexyl]-5-nethyl -5,6

-di hydro-4H 2, 3,5, 10b-tetraaza-benzo[ e] azul ene The title conmpound was

obt ai nddedslegentpeusd miag optaigdors ywifewlite pelid 1y @etiBLize yistdbiregyir¢as-gchloro-1-

di met hyh-(pyrdigbo Pp%ﬁmiﬁlﬂ—?@lﬂ@%&%ﬂ]J4H,@H-u2§3‘,_§i,'1W—@Jtﬁazﬁﬁ&n%o[?é]azulene—&

, 5, 10b-tetraaza-benz o {)egaazul ne ydro<ihl oride §2d af O'r@lgﬁﬁ!g?ﬂ%

accor diAgOrY g At PPy GF@@RE 1§ eengen preeedyrs 4 @@? ) 66
trans- 8- Chl or o- 144- (2- et hyl - pyri m di n-4-y1)-cycl ohexyl ] -4H, 6H 2, 3, 5, 10b-te
traaza- benzo[ e] azul ene-5-car boxyl i Exaanpld 65ert - butyl ester The title
conpound was obtained as white solid in 61%yield according to general

pr ogedur Q. Ry azd_de: veimidine vl & AH.
U afe. o o KRS o ey poeimiging ) excloh el metyk 6 g4
Thi ol act am 2,3,5,10b-tetraaza-benzo[e]azulene

7- Chl or o- 2- t hi oxo-1, 2, 3, 5-t et rahydro-benzo[ e] [ 1, 4] di azepi ne- 4-carboxylic
acid t emebitteybosddd Wi oh@ined 98 WHliMHdolitiln 62BMPEIE ©dm rrans-8-chloro-1-[4-(4,6-

dimethyl-pyrimidin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene
hydrochloride and paraformaldehyde according to general procedure (XII). MS m/e: 423
15 ((M+H]Y

Example 66

trans-8-Chloro-1-[4-(2-methyl-pyrimidin-4-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester

The title compound was obtained as white solid in 61% yield according to general procedure (X).
20  Hydrazide: trans-4-(2-Methyl-pyrimidin-4-yl)-cyclohexanecarboxylic acid hydrazide

Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tert-

butyl ester

MS m/e: 495 (IM+H]")

Example 67

25 trans-8-Chloro-1-[4-(2-methyl-pyrimidin-4-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

The title compound was obtained as off-white solid in quantitative yield from trans-8-chloro-1-
[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[ e]Jazulene-5-
carboxylic acid fert-butyl ester according to general procedure (XI-a). MS m/e: 395 ([M+H]")

30 Example 68



25trans-8-Chl oro-1-[ 4- (2- net hyl - pyri m di n-4-y1) -cycl ohexyl ] -5, 6-di hydro- 4H
2,3,5,10b- tetraaza-benzo[e]azul ene The title conpound was obtai ned as

of f - whi t eweabidisisyéquantitative yield fromtrans-8-chl oPoTEP2011/056071

114- (4, 6-di net hyl -pyri m di n-2-y1) - cycr]&ﬂexyll- 4H, 6H 2, 3, 5, 10b-t et raaza- benz
o0 [e] azul ene-5- carboxylic acid tert-butyl ester according to general

pr ocedur efrgny-8-4)hlongs>-miethyl3bEi-(2-methyl-pyrimiginedy1)-aides AEHi Edily dre-d6607 1

-117- 2,3,5,10b-tetraaza-benzo[¢]azulene .
trans- 8- Chl or o- 5- net hy1- 144-(2- et hyl - pyri m di n-4-y1)-cycl ohexyl ] -5, 6-di hyd

ro-4H 2,3,5,10b-tetraaza-benzo[ e] azul ene . The titl e. conpoun ) t al ned
as whit es%tfq GOPROU S/ é%béﬁll?‘?doi[’ﬁ %@é <o i gf%-mlﬂ- %@m%ns- R TR !

net hy | npythylriydintidid-4¢ 1)) -gyiohohek§.6 dibydo-diHY Ar5ottbHe Radda el i e faedle@az a- hehzo[
e oy SRR R LYL R IR PRRRLA DO P MSRSL oo SRy e (X11) - M
trans- 8- Chl oro-1-(4-pyrazin-2-yl-cycl ohexyl)-4H, 6H 2, 3,5, 10b-t et raaza- benzo

[ e] azul ene-5- carboxylic acid tert-Bxampleédt er The title conmpound was
obtai ned as light brown solid in 41%yield according to general 10

pr oceduf-gn - XChIbbel /4p§ Bazih 21y troh BYWIRZ HIGH-2)313, 100 St BR X Atz ol RRkdne S-aci d

hydr azi de Thi ol act am . .

7- Chl or 0- 2- t hi oxo- 1, 2, 3, 5- t efPDNFUNGAAd fr6PuIYl £5UT di azepi ne- 4- car boxyl i ¢
acid tertbutyl ester M5 me: 481 (Il MH +) 15Exanple 70

t r ans- 8hehlithy eothpOdindoywaazahmaizedy s diphlt dinexy splid,i6-4li%hyydeld- dddoliidy B0 k@berhet r a
azapn b | ene The title conmpound was obtained as yellow solid in
33081 AP | s omE

t r ans- Slyshzades rag-4=-Byraain- hgbydyclopexavhenhodyliaHcigiygrgids, 10b-t et r aaza- benzok
I 'azul engyQaGahbexXHde-BHisk oL EQB‘ﬁbééEer'lch@-tla@ﬁzo%a[P}%}%l?iz@biﬂ&ﬂ&r&ﬁ%é akid rert-
procedure (Xl -a). Ms mle: 381 (il MtH™+) Exanple 71

tr ans- SUBRFYED- 5- net hy1- 1- (4- pyrazi n- 2-yl - cycl ohexyl ) - 5, 6- di hydr o- 4H 2, 3, 5,
10b- t etMsazea-4amaefighazul ene

15 Example 70

trans-8-Chloro-1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene

The title compound was obtained as yellow solid in 83% yield from trans-8-chloro-1-(4-pyrazin-
2-yl-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-carboxylic acid tert-butyl ester
20 according to general procedure (XI-a). MS m/e: 381 ((M+H]")

Example 71

trans-8-Chloro-5-methyl-1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4 H-2,3,5,10b-tetraaza-

benzo[e]azulene

The title compound was obtained as white solid in 59% yield from trans-8-chloro-1-(4-pyrazin-
25  2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene  and  paraformaldehyde
according to general procedure (XII). MS m/e: 395 ((M+H]")

Example 72

trans-8-Chloro-1-[4-(6-methyl-pyrazin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester

30  The title compound was obtained as white solid in 73% yield according to general procedure (X).

Hydrazide: trans-4-(6-Methyl-pyrazin-2-yl)-cyclohexanecarboxylic acid hydrazide



The title conpound was obtained as white solid in 59%yield from
trans-8-chl oro-1- (4- pyrazi n25

2-yl - cyclwberulizi®s6- di hydr o- 4H 2, 3, 5, 10b-t et r aaza- benzekiraradienssoand

par af or mal dehyde according to general ‘Hrgocedure (XI1)y. Ms me: 395

(' MtH +) Exanple 72

t r ans- Sh@Hragun- 1-({erp - thiaxey] .2 gydr-eirrinydpo-penzatsit] . bleacgpine-4r¢aetexglic agd vom- t et
raaza- btagém%g[ﬂe] azul ene-5-carboxylic acid tert-butyl ester WO

2011/ 131596 PCT/ EP2011/ 056071 -118- Thi ol actam

7- Chl or® 2Vef95, M3 )3 5-t et r ahydr o- benzo[ e] [ 1, 4] di azepi ne- 4- car boxyl i ¢
acid tertbutyl ester MS me: 495 (11MF1-11) Exanple 73 5

trans- 8- Chl or 0- 144- ( 6- net hyl - pyr azi Bxample)73cycl ohexyl ] -5, 6-di hydro-4H-2, 3,5
, 10b-tetraaza- benzo[e]azul ene The title conmpound was obtained as white

(o ot RO IECRI AR SR E 2 e el i 441205, 00 tetro01 e

-5-carboxylic acid tert-butyl estéenzoielorelene to general procedure (Xl -a).
M5 mfe: 395 ([ M F1-11) 10Exanple 74

t 21 ;TS-Z SHER (R @mrouBY Wak -obffinddBasRhiy ol Ry inddglaRtidrid Yief/ AN g%y §-cRlofs-diflydr o

, 5, 10Qb-tetrgaza- benzol e] e he title c ound was, obt.ai ned
as whi t(é'r%eéli‘ﬁd’yimr?“? vyﬁx;%? E Yﬁﬁ%@%&@Qfﬁreérraazaﬁ%—z?@Tﬁuﬂneﬁ-carboxﬁw
met hy| -apprrazzibne? eyid) accyelighexyehdrabpdeeluiy dXioa)dMS2mA:: 391 (M tI€f'y aaza- benzokl a
zul eneand 15 par af or mal dehyde according to general procedure (XIl). M nife:
409, ([ M F1-11) Exanple 75
t ralnds- 8- Chl oro- 1-[ 4- (3-net hyl - pyr azllbﬁqnﬂplff)‘t- cycl ohexyl]-4H, 6H 2, 3, 5, 10b-t et
raaza- benzo[e]azul ene-5-carboxylic acid tert-butyl ester _ The title
conmpound ViggrsonChilereds-methyldhid- thwl-pyrazini2rylsovelghexyH-Se-dingragH-o

general 20 procedure (X). HyslsadbAeiraaza-benzo[elazulene _ _
trans- 4- (3- Met hyl - pyrazi n- 2- 13 -cycl ohexanecar boxyli ¢ acid hydrazi de

Thi ol act am. : : L :

7- Chl or'§€24Hhc3RBOUNL Was PfaRGla s, dPHC NS oe] §4, T HoBpi e GebiorsdstinPe
aci d t endthyitpsrassei)-dsloheayl |- 496 dihlydMoFAH-P13,5,10b-tetraaza-benzo[ e]azulene and

15 paraformaldehyde according to general procedure (XII). MS m/e: 409 ((M+H]")
Example 75

trans-8-Chloro-1-[4-(3-methyl-pyrazin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester

The title compound was obtained as light yellow solid in 50% yield according to general
20 procedure (X).

Hydrazide: trans-4-(3-Methyl-pyrazin-2-yl)-cyclohexanecarboxylic acid hydrazide

Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tert-

butyl ester

MS m/e: 495 (IM+H]")

25 Example 76

trans-8-Chloro-1-[4-(3-methyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene

The title compound was obtained as yellow solid in quantitative yield from frans-8-chloro-1-[4-
(3-methyl-pyrazin-2-yl)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[ e]Jazulene-5-carboxylic
30  acid tert-butyl ester according to general procedure (XI-a). MS m/e: 395 ((M+H]")

Example 77



25Exanpl e 76

trans- 8- Chl oro- 144- ( 3- net hyl - pyrazi n-2-y1) -cycl ohexyl ] -5, 6-di hydro-4H 2, 3,5
, 10b- t et rs@2at1/B3e3v80[ €] azul ene The tit] e conmpound was olpCairrea1asc0yel | ow
solid in quantitative yield fromtransll8-chl oro- 144-

(3-net hyl - pyrazi n-2-y1)-cycl ohexyl | -4H, 6H 2, 3, 5, 10b-t et r aaza- benzokl azul ene
- 5- car boxyfrans-8Chieyoeh-methylHukdy (3-me thyl-pavazin-3+ Yl yeydohpxyHr a6 -dphysre diif-e

(XI-a). M5 me: 395 ([ M F1-4k joMrQdA Bepffualéfe”2011/ 056071 - 119-
trans- 8- Chl or o- 5- net hy1- 144-(3- net hyl - pyrazi n-2-y1)-cycl ohexyl ] -5, 6-di hydro

-4H 2, 3,5, 10b-tetraaza-benzo[e]lazulene . The title c ound obt ai ned as
whi t e ita&q ROBHORT By Oﬁr%[dt %w -lts-%?ﬂfﬁolpoi‘ﬁ%ﬂl%@- 0RO rinns- 2R roro) TS
met hy| -npyhdziyazZn-2 ) »-cyotd R e \p 16k dihy Grocdd I2dY, §1 Biitc2radz Bhchabrd £ufeaaz a- bemzdk| a
& eGP LA TSR o RBAPHALOL B APRES Rl PROTATURG (X 1) - VB e

np
t rans- 8- Chl or o- 144- ( 3, 6-di net hyl - pyrazi n-2-y1) - cycl ohexyl ] - 4H, 6H 2, 3, 5, 10b-
tetraaza- benzo[ e] azul ene-5- car boxyExamplei’§ tert-butyl ester The title

conpound was obtained as light yellow solid in 72% yield according to

gener al  }0Q,RIS0CRIGYH-Q -[UXB;6-aMMstRAL SAGazin-2-yD)-cyclohexyl]-4H 6 H-2,3,5,10b-tetraaza-

trans-4- (3, 6-D net hyl -pyrazjn-2- -cycl exapnec oxylic acid hydrazi de
Thi ol act <(';1m y b%}/lzc?[giazu%nz-%)-caril)oxy 1}2: ac1a tert%utyi(gster y

7- Chl oro- 2-t hi oxo-1, 2, 3, 5-tetrahydro-benzo[ e] [ 1, 4] di azepi ne- 4- car boxylic

aci d t dticbtidey lcompderd Was mbedinD8s (ikhivydHdw )soliB BExardsh eyidld according to general

t ragjs- -chy erectx 44- (3, 6-di nmet hyl - pyrazi n-2-y1)-cycl ohexyl ] -5, 6-di hydr o-4H 2
, 3,5, 10b- fiet raaza- benzo[ e] azul ene hydrochloride The title conpound was

obt ai nétydagzida: glans-eBlooMisahylepyirarierdant-¢ xehelicwanoghmboyylia ased hydiawd@- chl or o-

1- 114- (1B Sadhiey otioB YT dd - ?,2%,15)-te&XH}cRB—%éﬁ{z]o%lz]ﬁth]@ﬁ'&zgpiﬁe-ic]a%'xgzﬁ& L&aZerbenz

o [el azul ene-5- 20 carboxylic acid tert-butyl ester according’to general
procedME1EsfL a) . Ms me: 409 ([ M+1-11) Exanple 80

t r ans- 4 Chl/er mokiM=(13,)6- di net hyl - pyrazi n- 2-y1) - cycl ohexyl ] -5-net hyl -5, 6-di h
ydr o- 4H

15 Example 79

trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene hydrochloride

The title compound was obtained as light yellow solid in quantitative yield from trans-8-chloro-
1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
20  carboxylic acid tert-butyl ester according to general procedure (XI-a). MS m/e: 409 ((M+H]")

Example 80

trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene

The title compound was obtained as white solid in 24% yield from trans-8-chloro-1-[4-(3,6-

25 dimethyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulene
hydrochloride and paraformaldehyde according to general procedure (XII). MS m/e: 423
(IM+H]")

Example 81

trans-8-Chloro-5-methyl-1-(4-pyridazin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-
30 tetraaza-benzo[e]azulene



2,3,5,10b-tetraaza-benzo[ e] azul ene The title conpound was obtai ned as white
solid in 24%yield fromtrans-8-chloro-144-(3,6- 25

di et hyl -wonrami/3i®6y1l) - cycl ohexyll-5, 6-di hydr o- 4H 2, 3, 5 ptOlePe@ti na@Za- benzo
[ el azul ene hydrochl oride and paraforﬂ%odehyde according to general
procedure }XII). MS me: 423 ([ MH] ) Exanple 81

t r ans- &) Chsltoang-85Chberd)-14-pyfidamy-di visyclahgew - 4 Hpdl- 2B SxhbyteBaagadi hydr o- 4H- 2, 3,
5, 10b3QkptdiARz@cRENE LB AZU LN L - MR 12Q4L/ 131596PCT/ EP2011/ 056071 -120- a)
ci sltrans-8-Chloro- I-(4-pyridazi n- 3-yl-cycl ohexyl)-4H, 6H 2, 3,5, 10b-t et raaza
benzo[ el azu] ene-5-carboxyljc acigd tert-butyl ester The title conpound was
obt ai n eég‘lecs:f)fnnw yag ghiatncrl gs Yoy it b S8% IR 3601 gﬁéP&Fﬂ%ﬁﬂ@@Wé@
(X). 5 (Mydrazide: cis/trans-4-Pyridazin-3-yl-cycl ohexanecarboxylic acid
hydrazi.de Thi ol act am — . .

7- ol orf 0534 S&Sgtfaﬁs‘z“,‘@%@at”e“f?‘éw BRI Y UMY Ep he- 4- car boxyl i

aci d t dihiddectyin: 2<ihdoroNSthngxe-1,485-frdhydto-behzo[e][1,4]djazepine-4-carboxylic acid feri-

ci sl trapaq8s&hl oro-1-(4-pyridazin-3-yl-cycl ohexyl)-5, 6-di hydro-4H-2, 3,5, 10b
-tetraazdalO benzol el azul ene hydrochloride The title conpound was obtai ned
as | i ghdSyee1W EYHHA )i n quantitative yield fromcisltrans-8- chloro-1-
(4-p yridazin-3-yl-c yclohexyl)-4H 6H 2,3 ,5, 10b-tetraaza-benz o [e]

azul eney oisfirdisB-OKpli-¢-(AGiyEldiA6-B=-utyilohesl £5 . calib@lraidng2 8BS, ibnefralzapr ocedur e
(X -@). M5 el 381 F1l-11) C)

trahs- 8 =BG “HEA- pyri dazi n- 3-yl - cycl ohexyl ) - 5, 6- di hydr o- 4H 2, 3,
5, 10b-tetraazal5 benzo[e] azul ene The title conpound was obtained as |ight
yel | owReltitt ¢compi@sxlywasl cbthinednasilight yelhsy 8oloh i goantitqtiee yield from cis/trans-8-
pyri dazin:31Vh- &Y exyil - ) 3 b r | ene
e g e s A T S
ni e: 3@51d(tfmbpg)d £Ypr E@g_y%tp%m@neral procedure (XI-a). MS m/e: 381 ((M+H]")

20t r ans- 8- Chl or o- 144- ( 3-chl oro- pyri di n-2-y1) -cycl ohexyl ]-4H, 6H 2, 3,5, 10b-te
t r aaza) benzelE el -aienyb qariyeytih G- Acivdichex i1y-b 6t dthy@s 141-2 Bie1 (- telr@aza-

co und oqtained as white solid in 70%vyield according to general

pro edgzﬁgzﬁggflz—u?%razi de:

trans-4-(3-Chl oro-pyridin-2-yl)-cycl ohexanecar boxyl i c acid hydrazi de 25
Thi ol aclihgmtle compound was obtained as light yellow solid in 15% yield from cis/trans-8-chloro-1-(4-

7- Chl or ??g%z:iﬁ-:ﬂég{yélpﬁ%%lﬁ?,gf‘&iﬂﬁﬂé’-%}?z,@gm[l?gﬂr%zaﬂ%ﬁ%&%%%&% 4- G BRIHidE

acid té o B4 (1AM anp .
and paralormaldehyde according to general procedure (XII). MS m/e: 395 ([M+H]")

Example 82

20 trans-8-Chloro-1-[4-(3-chloro-pyridin-2-yl)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester

The title compound was obtained as white solid in 70% yield according to general procedure (X).
Hydrazide: trans-4-(3-Chloro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide

25 'Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][ 1,4]diazepine-4-carboxylic acid fert-
butyl ester
MS m/e: 514 (IM+H]")

Example 83

trans-8-Chloro-1-[4-(3-chloro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
30 benzo[e]azulene



WO 2011/ 131596PCT/ EP2011/ 056071 -121- The title conpound was obtained as
white solid in 99%yvyield fromtrans-8-chloro-144-(3- chloro-p yridin-2-
yl) - c yclwohexyi3}sse4H, 6H 2, 3, 5, 10b-t et r aaza- benzo [e] azuir@pes1dossoar b
oxylic acid tert-butyl ester accordi nglzto general procedure (Xl -b). M5 nife:
414 ([MF1-11) Exanple 84 5

t r ans- 8hehtitdy gomppund| gag btrinedpyy mdiita- ligd 1in- 83/ | ¥bldxirpi- Bamediehlors 1 §4ddhydr
0- 4H 2,.81090 %99@11%1 ﬁ%?cl@ﬁé}%%ﬂ]l B 813€) ()p- tlﬂ%zﬁlbkhf‘oééﬁ%ﬁﬁ%ﬂcm&ﬁﬁi aifgd as

white solid in 83 fromtrans or o-

chl or olFYPHT Fter %i?rdE%Péﬁ%e%@IHm‘? Bf%kaﬁrMSmeszb“ M} et r aaza- benzo[ e]
azul ene according 10 to general procedure (XI1l1). M5 me: 428 ([ MF1l-11)
Exanpl e 85 Example 84

t rans- 8- Chl or o- 144- (3 5-di fl uoro-pyridin-2-yl)-cycl ohexyl]-4H, 6H 2, 3, 5, 10b-

tetraaz l@ e C..aci - The
corrp%un n\ﬁ/a%geég({ §|1n 1 aﬁvﬁ ﬁ@r@%ﬁcgikcﬁ%b%ﬂﬁéwﬂ&%%’?gﬂﬁg&n{oo‘ngez h3é$ gﬁb'
procedure (X). 15 Hydr azi de: tetraaza-benzo[e]azulene

trans-4-(3,5-Di fluoro-pyridin-2-yl)-cycl ohexanecarboxylic acid hydrazi de
Thi ol act am

7- Chl oro 2 thi oxo-1, 2, 3 5 t et rahydr o- benzo[ e] [ 1, 4] di azepi ne- 4-car boxylic
acid t este 516

11M F1- . | e 86
0t + and . EkIeaPBOI] WoT BTG £ BRGNS T R GOt -184%Cai nydr o- 4
H 2, 3, Ehllﬁd»-pymmhriag]zaydehaqﬂej azlith yelne 4HHE 3 151 t0bectcanpbumc | Wasulatet acodthgas
whi +ans-8-chloro-144- (3 ,5-difluoro-p
yriI n§§gé%)rélrcbr&% exyH ﬁ%ﬁ/glﬁg (@\qghidb tetraaza-benzo [e] azul ene-5-c
arb oxylic acid tert-butyl ester accordi n%st o general procedure (Xl-b). M

me: 416 ([ MF1-11) 25Exanple 87 Example
trans-8-Chl oro-144- (3, 5-di fluoro-pyridin-2-yl)-cycl ohexyl]-5-nmethyl-5,6-dih

ydro-4H 2~ zﬁcmhntﬁ[mﬁs;almﬁﬂa yeicﬁﬂizLﬁneyclo é?agl]MH 6H-Z,9/5DI0BOE (148 Sa-

obtained as white soliLd i 29 oro-144-(3, 5-
di f 1 uor o- pyri di n- 2- y1)PeR F]Bﬁ\éﬁ?%)/i' "@r%(’ thyi%eséaiOb t et raaza- benzo[

el azul ene according 30 to general procedure (XI I I) M5 nmfe: 430 ([ MF1-11)
WO 201 1/he3itle36REINEPRAY aHIOmED 74 whik 2elidOndi6¥e yitld Aconlimpiongtnafal ploeedune 0XI). a |

15  Hydrazide: trans-4-(3,5-Difluoro-pyridin-2-yl)-cyclohexanecarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzol[e][ 1 ,4]diazepine-4-carboxylic acid fert-
butyl ester
MS m/e: 516 (IM+H]")

Example 86

20 trans-8-Chloro-1-[4-(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

The title compound was obtained as white solid in quantitative yield from frans-8-chloro-1-[4-
(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-5-carboxylic
acid tert-butyl ester according to general procedure (XI-b). MS m/e: 416 ((M+H]")

25 Example 87

trans-8-Chloro-1-[4-(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene

The title compound was obtained as white solid in 72% yield from trans-8-chloro-1-[4-(3,5-
difluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene according
30 to general procedure (XIII). MS m/e: 430 ([M+H]")



wherein 5 R is selected fromthe group consisting of i) H ii)
-Cl _6-al kyl, unsubstituted or substituted by 1 to 5 substituents
i ndi vi duaWbyoselsesdsed from the group consisting of OH Iralrapeoti/osepano and
Cl_6-al koxy, iii) -S(0)2-Cl _6-al kyl ;14%herein the Cl_6-alkyl is
unsubstituted or substituted by 1 to 5 10substituents individually sel ected
fromthe group consisting of OH, hal dgaims cyano and Cl_6-al koxy, iv)
-C(0)-C1_6-al kyl, wherein the Cl_6-al kyl is unsubstituted or substituted by
1 to 5 supsbidpdend sf ihbdbvivipl |y selected fromthe group consisting of OH
hal ogen, cyano and Cl_6-al koxy, 15v)-C(0)0-Cl1_6-al kyl, wherein the
Cl 6-alkyl is unsubstituted or substituted by 1 to 5 substituents
i ndividually selected fromthe group consi §ting of OH hal ogen, cyano and
Cl_6-al koxy; vi) cycloal kyl, unsubstituted oy substituted by 1 to 5
substituents individually selected fr gr oup consi sting of OH
hal ogen, cyano, Cl_6-al kyl and Cl1_6 oxy;[ 20vii) S(0)2-(CH2)qg-N1211211,
wherein g is 0 or 1, 12' and leis e Nyagivi dual |y sel ected fromthe group
consisting of Hand Cl1_6-al kyl, or and_ RH formtogether with the
nitrogen to which they are attached ajza- toN7- nenber ed het er ocycl yl
containing one or two heteroatons ingfvidually selected from25N, 0 and S,
and whi ch heterocyclyl is unsubstitdted or sulpstituted by 1 to 5 WD
2011/ 131596PCT/ EP2011/ 056071 -123- substituents individually selected from
the group cqpsisting of oxo, halogen, G _6- alkyl and Cl_6-al koxy,
viii)-(CH2V NI IR v, whereinr is 1, 2 or 3, 5Rill and Riv is each
i ndividually selected fromthe group consisting of Hand Cl1_6-al kyl,

5 R'is selected from the group consisting of

W

i1)  -Cie-alkyl, unsubstituted or substituted by 1 to 5 substituents individually selected

from the group consisting of OH, halogen, cyano and C;¢-alkoxy,

i) -S(0O),-Cj¢-alkyl, wherein the Cj¢-alkyl is unsubstituted or substituted by 1 to 5
10 substituents individually selected from the group consisting of OH, halogen, cyano

and C¢-alkoxy,

iv) -C(0O)-Ci¢-alkyl, wherein the C;¢-alkyl is unsubstituted or substituted by 1 to 5
substituents individually selected from the group consisting of OH, halogen, cyano

and C¢-alkoxy,

15 v) -C(0)O-Cig-alkyl, wherein the C;¢-alkyl is unsubstituted or substituted by 1 to 5
substituents individually selected from the group consisting of OH, halogen, cyano

and Cj¢-alkoxy;

vi) cycloalkyl, unsubstituted or substituted by 1 to 5 substituents individually selected
from the group consisting of OH, halogen, cyano, C;¢-alkyl and C,_¢-alkoxy;

20 vii) S(0),-(CH,),-NR'R", wherein
qisOorl,

R’ and R" is each individually selected from the group consisting of H and C¢-alkyl,
or R' and R" form together with the nitrogen to which they are attached a 3- to 7-
membered heterocyclyl containing one or two heteroatoms individually selected from
25 N, O and S, and which heterocyclyl is unsubstituted or substituted by 1 to 5



or Rill and Riv formtogether with the nitrogen to which they are attached
a 3- to 7- nenbered heterocyclyl containing one or two heteroatons

i ndi vi duaWbyoseisesdsed from N, 0 and S, and whi ch het er oe¢TIBpPR0118356071
unsubstituted or substituted by 1 to 5'%ubstituents individually selected
fromthe group consisting of oxo, hal ogen, C _6- 10al kyl and Cl1_6- al koxy,
and ix) -C(0) (CHjuenNRimiitidughe sditicd ffosn the grogp @nsiRingaal oRwi hilegeaa&h -
individual ly sgkechad fLapdhe group consisting of Hand Cl_6-alkyl, or Rv
and Rvi formtogether with the nitrogen to which they are attached a 3- to

7- 15 menber.ed h gl.y¥l containing one or two heteroatons individually
sel ected fWBﬁ\Nﬂ%%iéﬁgﬁsk Wi ch heterocyclyl is unsubstituted or

substituted by 1 to 5 substituents individually selected fromthe group
consi sting of oixd,2kaBpogen, Cl6-al kyl and Cl_6-al koxy; R2 is hal ogen; and
20 R3 is a 6-nmenbered heteroaryl ring, unsubstituted or substituted by 1 to

5 supsti t uent spiindj; yi . .St oH
nal open, cyano® CIUK A Buyind@a %&%?%“25%%@%9 cGRIRGr19afl CEHuiky
hal ogen- C1_6- apkBxyEnd iy OGhea1wah shapitroger tawpithrthex aigtdteghgdya 3- to 7-
acfeF): ag' ? sal ﬁlﬁﬁlﬂfb@ﬂé@@ﬁeter&y@ly@?ﬁmﬁlﬁ c%l@%;P'iH\% B_Qteﬁdatcdzillllsgihﬁilvidulaﬂ@%lﬁétgd fﬂ){ﬂ ts q
sel ecte rom €. .graup consi st (0] L).R 11 - -al Kyl , NSUpPST I e
or substitutedlt\lb)plangog’Za B@Pﬂ%ggﬁ¥@3?gﬁﬂ§ﬂﬂﬁa it ‘9@“%0?@&“??@n$¥h%tﬁﬁﬁup
consi sting of fhakogensdndividhalby atlkaxy from ithe g®up Wodsikiinobibky, halvdear €i;p- t he
Cl fsalkyl is ubsti t uted iv) -C(0)-Cl_6-al kyl, wherein the
Cl_6-al kyl is %%gﬁggéhﬁd#gaqb?m%ubstituted by 1 to 2 OH,
30v)-CX0)07C1_6-aS§¥I, wherein the Cl_6-alkyl is unsubstituted; WO
2011/ 1315969- 124CONGHL)uMRUBst wherelad cycl oal kyl, vii) S(0)2-(CH2)g-N12112",
wherein q is 0, 12' and leis each individually selected fromthe group
consi sting of Hsand o3 _6-al kyl, and Sviii)-(CH2),-NRL11Rlv, whereinr is 2,
Rffi and Riv is each individually selected fromthe group consisting of H
and Cl1_6-al kyl RY grPcFRVi is each individually selected from the group consisting of H and C¢-alkyl,
or R" and R" form together with the nitrogen to which they are attached a 3- to 7-
15 membered heterocyclyl containing one or two heteroatoms individually selected from
N, O and S, and which heterocyclyl is unsubstituted or substituted by 1 to 5
substituents individually selected from the group consisting of oxo, halogen, C;-

alkyl and C;¢-alkoxys;
R%is halogen; and

20 R’ is a 6-membered heteroaryl ring, unsubstituted or substituted by 1 to 5 substituents
individually selected from the group consisting of OH, halogen, cyano, C;¢-alkyl, C;¢-alkoxy,
halogen-C,¢-alkyl, halogen-C; ¢-alkoxy and hydroxy-C,¢-alkyl;

or a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1, wherein R' is selected from the group consisting of
25 1) H,

i1)  -Cie-alkyl, unsubstituted or substituted by 1 to 2 substituents individually selected

from the group consisting of halogen and C,¢-alkoxy,
iii)  -S(O),-Cj¢-alkyl, wherein the C;_¢-alkyl is unsubstituted,
iv) -C(0O)-Cie-alkyl, wherein the C;¢-alkyl is unsubstituted or substituted by 1 to 2 OH,

30 v) -C(0)O-Cig-alkyl, wherein the Cj¢-alkyl is unsubstituted;



ix) -C(0)(CH2),-NRv12vl, wherein s is 1, Rv and Rvi is each individually
sel ected fromthe group consisting of Hand Cl1_6-al kyl. 10 3. A conpound
accordi ngvoaoam1d6 cl ains 1-2, wherein Rl is sel ected PrcomprRéie/oseooup
consisting of i) H ii) -Cl 6-alkyl, uhéubstituted or substituted by 1 to 2
substituents individually selected fromthe group consisting of hal ogen and
Cl_6-al koxylD awebubgititey cyglealkglt i t ut ed cycl oal kyl. 4. A conpound accordi ng
to any of clainms 1-3, wherein RL is selected fromthe group consisting of
H, nethyl,Vﬁ;hg@gbk@ggﬁqukﬂ\%K;aghﬁggproethyI, 2- met hoxy- et hyl and
cyclobutyl. 5. A conpound according to any of clains 1-4, wherein R2 is
chloro. 20 6. A co und accarding to any _.of clains 1-5, .whergein i

sel ect ed from REGUR o abRoreriny Sediey 1don fharbe Cumistibe ol e gkl
substituted byardd to 2 substituents individually selected fromthe group
consi sting of hal ogen, Cl1_6-al kyl and Cl_6-al koxy, ii) pyrazinyl,
unsubstitu or St ki gty -1 2 Cl _6-alkyl, 25iii)unsubstituted
pyrggazinyﬁﬁganécﬁyggﬁ$iﬁigg%g%?%d%ghbstituted or substituted by 1 to 2
Cl_6-al kyl. 7. A,conpgound aqcordinﬂ to any of clainms 1-6, wherein R3is WO
2011/ 131596 PCTRERRS R1/ipseh7ndivideslly polegiod framhe eroypsapysting it dfangt Cre-alkyl,
substituted byasd to 2 substituents individually selected fromthe group
consi sting of halogen and Cl_6-al kyl, or ii) unsubstituted pyrazinyl. 8. A
conpound accordi y.of clains 1-7, wherein R3 is selected fromthe
group 5 ¢ sT(S(Qgﬁﬁéﬁfﬁ i gy HrIngis iL’6- net hyl - pyri di n- 2-yl ,
3-chloro-pyridin-2-yl, 3,5-difluoropyridin-2-yl, 6-chloro-pyridin-2-yl,

5-f 1 uor o- pyri dRhaRl R js @ch indovidugilyr sebticred Zrop thergioygyecasistin@ ofyH ang C1 A-alkyl.
conmpound according to any of clains 1-8, wherein R3 is selected fromthe
groyp eonsi i icBepRfindPYEdofiRs 40 Yy &- H}ﬁl}rﬁﬂigw}fe@iﬂ“l@'ﬂ{lsﬂeaed from the group
6-chl oro-pyridin-2-yl, 5-fllUoro-pyridin- 102-yl, 3-fluoro-pyridin-2-yl and
pyr azi n- 2- y|c_ons1st1ng of

W

i1)  -Cie-alkyl, unsubstituted or substituted by 1 to 2 substituents individually selected

from the group consisting of halogen and C,¢-alkoxy, and
15 ii1) unsubstituted cycloalkyl.

4. A compound according to any of claims 1-3, wherein R! is selected from the group

consisting of H, methyl, ethyl, isopropyl, 2,2-difluoroethyl, 2-methoxy-ethyl and

cyclobutyl.
S. A compound according to any of claims 1-4, wherein R* is chloro.
20 6. A compound according to any of claims 1-5, wherein R’ is selected from the group

consisting of

1)  pyridinyl, unsubstituted or substituted by 1 to 2 substituents individually selected
from the group consisting of halogen, C;¢-alkyl and C¢-alkoxy,

i1)  pyrazinyl, unsubstituted or substituted by 1 to 2 C¢-alkyl,
25 i)  unsubstituted pyridazinyl, and
iv)  pyrimidinyl, unsubstituted or substituted by 1 to 2 C;¢-alkyl.

7. A compound according to any of claims 1-6, wherein R? is



10. A compound according to any of clainms 1-9, selected fromthe group
consi sting of

trans- 8- GNban/181794- pyri di n- 2-yl - cycl ohexyl ) - 4H, 6H 2, 3, PCI(iP2418l06@ar a- benzo
[e] azul ene-5- carboxylic acid tert- butVI ester,

ci s-8-Chloro-1-(4-pyrimdin-2-yl-cycl ohexyl) - 4H 6H 2, 3, 5, 10b-t et raaza- benzo
[ e] azul enk- 5pyrindanhosbylituedaes ﬂlbﬁéﬁiltﬁdbé! JlI toeg tsgbstituents individually selected
trans- 8- Chl or opdm(ifte B m)lqglgh éO\flhafg)ggA pheey)l dikgHopH 2, 3, 5, 10b-t et r aaza- ben
zo[ e] azul ene- 5- carboxy ic acid tert-butyl ester,

trans-8-Chl.oro rimdj n 2-yl -cycl ohexyl ) -5, 6-di hydro-4H 2, 3,5, 10b-t et
r aazabenzo'l} el u%&lfi? gﬁ'éd pygzinyl.

trans- 8- Chl or o- 5- net hy1- 1- (4- pyri m di n- 2-yl - cyclohexyl) 5, 6-di hydr o- 4H 2, 3,
5, 10b- t8et r aa abmpaend etcoading eneny of claims 1-7, wherein R” is selected from the group

L3S St ARARLSE, bl euehate s iheno
1- (trans- 8- eiyriding2-yl, ( CiRIars)pyaid{E241, uérﬂwptpdrlﬁlrﬁ2yl ) Gylbvaheyyitin-2m 28!

benzo[e][l ;I{Q? 7ol o[ 4, 3-a] [ 1, 41di azepi n-5(6H) -y1) - 2- hydr oxyet hanone,
1- (trans-8-chl oro- ((lR 4S) 4- (3-fl uoropyr| d| n-2-yl)cycl ohexyl)-4H
ﬁgﬂéO][ r[ L, 2 %%Enli)lol?n accordlng téL [any ojfdcl:la?i%nesp , }_ebln )i{:ls)ls sel(ectegettr(?l%lt%(ran g?ggpet ha

2-(trans- 8 @bhﬁgtmglof(p(yﬂﬁrﬁﬁ)y} 4~ 1fn3thk/1- plya{cbpwyld@ﬂhlzfgfbmdmlzoﬁexylu)ofdph@dmo[ e]

[1, 2, 41ltriazol.0 % 1,.4%di.a 5( y1) - N- net hyl et hanam ne, 30
traﬁos Iézr%1 %%T %'q\%n 3fll uggﬁraﬁﬁ?r?g?n 2-yl)-cycl ohexyll-4H, 6H 2, 3,5, 10

b- tetraazabenzo azul ene-5-carboxylic acid tert-butyl ester,
trans- QDChIPo@Un}lOImMICQ(nggd@ ol daipysrli-Yi snlegteglil)ormgb@lg@%m@pm%%om hydr o- 4H
-2,3,5,10b-tetraazabenzo [el azul ene,

trans- §p k1800 Rrods- i—lktﬂpgﬁdﬁa dif &Wlféxﬂyfmfﬂ(ﬁl@“z% y, 10)15 ﬁﬁhﬂ.{ls‘é&%éﬁejmlﬁéﬁy 1-5,6-d

t et raaza- benzo [el azul ene,

i hydro-4H 2,

2011/ 1§i§ﬁ%lﬂ€?ﬁﬁ§%§6&‘i‘} 5sEFL - 126-

trans- &s%tmlaoﬂ @l Bnidin-DRDeYsHedyD-42F, §H) 2, 3.5 A bharand bonAvpd] iyulens; 6- di hydr
o- 4{—%— 2, 32 hcbgceclirala%q péasﬂzo [ el azul ene,

trans- & 181 KOroid 144 § "or o- pyridin-2-yl)-cycl ohexyll-4H, 6H 2, 3,5, 10b-te
traaz a-trdue1826h1b®] lvﬁémbfemedlﬁ-%ﬁlrctyok)}nbmd) -Abid 26, L huteyrhazagheargeBizulene-5-

trans- %alg&k Coac}d k}ﬁb,{tg é‘shilroro pyr| d| n-2-yl1)-cycl ohexyl1l1-5, 6-di hydro-4H 2, 3
, 5, 10b- tetr aza enzo | ene,

8- chl ortsuig=8¢ Ehigror Ry @y{lgudln@oyld-‘ayhhmh 2:bydiydretdhiéry- ) Wstegassiany dr o- 4H
benzo |b@]1zd[é,a2uléﬂé riazol o[ 4, 3-a][1, 41di azepi ne, ci s-

o 4t “TEBACHt ey ety o B o Suclyfer Ve Agna a2 S8 B ecdua Y
benzo|e]azulene,
1-(trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepin-5(6H)-yl)ethanone,
1-(trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-

25 benzole][1,2,4]triazolo[4,3-a][1,4]diazepin-5(6H)-yl)-2-hydroxyethanone,
1-(trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2.4]triazolo[4,3-a][1,4]diazepin-5(6H)-yl)-2-(dimethylamino)ethanone formate,
2-(trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2.,4]triazolo[4,3-a][ 1,4]diazepin-5(6H)-yl)-N-methylethanamine,

30  trans-8-Chloro-1-[4-(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro-1-[4-(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|elazulene,
trans-8-Chloro-1-[4-(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4 H-2,3,5,10b-

35 tetraaza-benzo[e]azulene,



Ci s-

8- Chl oro-1-(4-pyri mdin-2-yl-cycl ohexyl)-5, 6-di hydro-4H-2, 3,5, 10b-tetraaza-
benzo [elweazolieneéci s - PCT/EP2011/056071

8- Chl oro-5-nmethyl-1- (4-pyrimdin-2-yl:= ]@ﬁclohexyl) 5, 6-di hydro-4H- 2, 3, 5, 10b-
tetraaza- benzo le] azulene, 15 cis -t er t-buty

8- chl orrmy-8Chirras R 4-43-¢Blofg- H}zﬂi(bp\}rylﬁplehﬁyily) c%rmetméﬁgﬁl Jihydo-44EA Ded. | &Y

[1, 2, 43tétfda%9é&[oﬁe %@gl{el 41d| azepl ne- 5( 6H) - car boxyl at e,
trans- 8-chl or.o- 1- € | uor opyri di n- 3- %e) cg(cl ohexyl ) -5, 6-di hydro-4
Hedff A2,

H benZ S Chlpra)! Sl‘h(?’ F&l)fm B{'radlg 25y -y A aksx 3,10b-tetraaza-
trans- &eﬁiﬂ[@h@ul&ne(ﬁlﬁrbé lidac{Rref+miayliaperi di n- 3-yl )cycl ohexyl ) - 5- met hyl - 5, 6-

e RS ORI S Oiﬁbz%dle??-"é}?zzsggl}%eaﬁ?ﬁ S omdg eI BrESy I oseriscty -5, 6.
di hydr dedidpelazdbmd, 111, 2, 41t ri azol 0114, 3-allll, 41di azepi ne,

trans- %ls%ﬂlcﬁﬂoﬁo %5615%31&)4% ﬁ f%pgﬁ'éhﬂ ﬂﬁéflgiﬁh@x% X'&&gg&r@lﬁ%‘y') 5, 6-di hydro-4

H benzo laze
t r ans- $eetlol b2 fipacolds) alfL.¢ bliavepingl pyri ni di n- 4- yI ) cycl ohexyl ) -5, 6- di hydr o

-4H  benz@ chelo-I k13, sz’t)u '(ﬁﬁ%r‘%b?ncﬁnaﬂ—{/l ﬂeﬁtbﬁﬂsislrﬂ&hyl 5,6- d1hydr0 -4H-
tra -g)chlor %g@ 3}? ]3 | uor opyrii di n-2-yl ) cycl ohexyl ) - 5- ( 2- met hoxye
thyﬂ% e’ézqﬁflli Pald E' diazepinga i r i azol of 4, 3-a] [ 1, 41di azepi ne,
trans- 8;15G$1|Ghlcﬁoll @RS 2y (-Bydl bheay DFy6-tihiydro24 12) 31§ ¢ Db g-- 5- (et hyl sul f
onyl) - cﬂe a};ﬁr 0- 30 4H-benzo le] [1,2,41triazolo[4,3-a][1,41di azepi ne,
trans- -c"?ﬂ 0] 297 ((1R, 4S)-4-(3-fluoropyridin-2-yl)cycl ohexyl) 5-i sopropyl -

, 6-di hyctr%r(lhlwmﬁemztd)yl eJ(4-pyrididin2r ylaaolobpxiyl B> atdiydtodifé2 8, Hib-tetraaza-
trans %eﬁm[ k 'léne((lR 4S) - 4- (3-fl uoropyri di n-2-yl )cycl ohexyl ) - N, N-di met hyl -
4H benzo l'el 2,41tri azol 0[4 3-a][1, 41di azepi ne-5 -sul f onami de, 35

trahs- gzs(:lﬁrtd?%yll& ¢hlaR: 1§y RAR) - @eﬂw]gtppwcaﬁ%ylzeyyb}l@y l-6Hexyl ) - 5, 6- di hydro- 4
H  benzgnlsl(l, iﬂf}’tnéﬂawﬂm@]l[phmlé’ze b b4l 2BSBIAE,

raps-eeseig: LR g0 b oo, A L heoplghosy)) -5, -0 oro-4
trans- &eniﬁ[@t[hQ,n}m@z’lﬂo[AlIB}am} {icipiacopyri di n-2-yl ) cycl ohexyl ) - 5- net hyl - 5, 6-
01t 9588800 B L AR SL ALl S ARG )

20 benzole][1,2.4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(2-chloropyridin-3-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-
benzo[e][1,2.,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(2-chloropyridin-3-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,

25  trans-8-chloro-1-((1R,45)-4-(2-methylpyrimidin-4-yl)cyclohexyl)-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(2-methoxyethyl)-5,6-dihydro-
4H-benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(methylsulfonyl)-5,6-dihydro-

30 4H-benzole][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5-isopropyl-35,6-dihydro-4H-
benzo[e][1,2.,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-N,N-dimethyl-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine-5(6H)-sulfonamide,

35  trans-8-chloro-1-((1R,4S)-4-(3-methylpyrazin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(4-chloropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-1-((1R,4S)-4-(4-chloropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4 H-

40  benzole][1,2.4]triazolo[4,3-a][1,4]diazepine,



trans-8-chloro-1-((I R 48)-4-(6-fluoropyridin-2-yl)cycl ohexyl)-5, 6-di hydro-4
H benzo [el [1,2,41triazol o[ 4, 3-a][1, 41di azepi ne,

trans- 8- (,\hbanmmii%lR 48) - 4- (6-fl uorop r| di n- 2-yl ) cycl olrexydrroidos@rhyl - 5, 6-
di hydro-4H benzo [el [1,2,41triazol of 73- al[1, 41di azepine, 5

trans- 8- Chl oro-1-(4- ﬁyram n-2-yl -cycl ohexyl) 4H, 6H 2, 3, 5, 10b-t et raaza- benzo
[e] az ar@mé»@ﬂor@alr HORVIS) ¢- GdilupremsiridimdtyIcyedshexy))-5.6-dihydro-4H-

trans- %e%[plr[pz;hr]t(jﬂz(gy[r4@;hrpI ddrd=pMe! ohexyl) -5, 6-di hydro-4H-2, 3,5, 10b-tetra
aza- benzo |

trans- 3%%1809}%0@-1(-%1%80 A Q-Tuageryeidin-dndieytlpbexyb-ymefai0-adihsdre-H110p- tet r a
aza- 1Q>ebma<p1 Ba]mazalb[arBEa]cﬂl Ayizepikori de,

el " dine o ﬁﬁ%ﬁif#ﬁ*—%&?aﬁfqg}%y{; DERNA R A RerdOPa LSRR benzo

t r ans- 8aokplioacld (e4-putyl dian- 3- yl - cycl ohexyl ) - 5, 6-di hydro-4H- 2, 3,5, 10b-tetra

aza- b [ 5
P o RS Chof ijf%?‘f%‘z YRS Ay A 2 R OB aSES 4 4, 61+ 2, 3, 5, 10
b- t et r dapzplelseone. [ el azul ene-5-carboxylic acid tert-butyl ester,

tr ans- §rfallgorBods- 114 (RdB=Himeiditex Py5az iRy é’myzﬂli-zgwh@&l@sﬁé&z’la 5, 6-di hydro-4H
-2,3,5,10Db- tetraaz BYC?YQC% e azul ene hydrochl orid

t r aHb- deetlglagalgne Sret hyl - pyrazi n-2-y1) - cycl ohexy11-5-net hyl-5, 6-d
i hydr o-t#drs- 82©h13r03154 j;@hdlhe:’t yeagtoheeyis-d H.&Y-2a% il @hestraaza-benzo[ e]azulene-5-
trans-8- %%Xohc A ;'ertblgt uoro pyridin-2-yl)-cycl ohexyll-4H 6H 2, 3, 5, 10b-te
traaza-*bentd T ‘11 % carboxylic acid tert-butyl ester,

trans- 8#6@&18dﬂkﬂ0ﬂ0r1141~p6/8dm3m}r aycpshek gl 12+ (Qdmydroe%Mi(wlel@a@r di hydro-4H 2, 3

, 5, 10b+L.g}dig@Zz@andenzo [el azul ene, 25
trans- 8- %I[g]r%o (:3[ 114- §3 fluoro-pyridin-2-yl)-cycl ohexyll-5-nethyl-5, 6-di hyd

r o- Y Frags§-Qllstest 1 dad-S-bashyl- Pg]amaz%yléﬁéclo exy 1-4H,6H-2.,3,5,10b-tetraaza-
trans- %eﬁ%ﬂ[g]@@ulénelé-f&alﬂaéx icdicietepybutPydsieni di n- 2-y1) - Cycl Ohexyll 4H, 6H 2, 3, 5,

trans. 84CRIGrBOR {144 BF EMPWH%}%? o305 B S 5 ey o
4H 2, 3 anz’ldpb}azﬁaqd}gtdlrmz(md@enzo [e] azul ene hydrochloride,
s Sl LA S B RV TG ey G Sy et -5,
r Q—»mﬂ@bﬁ—tmaaalhﬂ(wkﬂamtﬂnor pyridin-2-y1)-cycl ohexyll-4H, 64 2, 3, 5, 10b-te
t r aazahpnz Ra@ b RN BB S ALBRY hdin- G Iflc§ @SHex DI, 6 AL 85 1 0b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
25  trans-8-Chloro-1-[4-(3-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,
trans-8-Chloro- 1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
30 tetraaza-benzo[e]azulene hydrochloride,
trans-8-Chloro- 1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo|e]azulene,
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
35  trans-8-Chloro-1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene dihydrochloride,
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro- 1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

40  benzo[e]azulene-5-carboxylic acid fert-butyl ester,



35

trans-8-Chl oro-1-114-(5-fluoro-pyridin-2-yl)-cycl ohexyll-5, 6-di hydro-4H 2, 3
, 5, 10b- t ewoaawai3evsoazul ene di hydrochl ori de, PCT/EP2011/056071

trans- 8- Chl oro- 1- 114- (5- f | uor o- pyri di n?8=y1) - cycl ohexy11- 5- net hy1- 5, 6- di hyd
ro-4H 2, 3,5, 10bt et r aaza- benzoazul ene,

t r ans- 8ragiidoribloto- 1-44-(§-ehlort-pyradipyr yldtcyclohaxy) - Bo-ditodex ¢ 42, 4B 16bHATR2E, 10b-t €

traazayefR gfgglggne[?el azul ene-5-carboxylic acid tert-butyl ester, WO
2011/ 13159& CT/ EP2011/ 056071 - 128-

t r ans- &A1 BloTe- [ 44-(GCRIRFOPYIEY T i-hydoleryllcy prepbr prdihsdrg-Hf Ryt it H- 2, 3,

5, 10b- ti@tdaaabenzopghsdedee] azul ene,

o e S B R AN S5 BT 1 -5,

t r ans- ®ehi| olapuldnctILaibbx @idncid @yrhudylres@ry 1) - cycl ohexyll-4H, 6H 2, 3, 5, 10b-t et

raaza- I -5 : i 13t - r
L e e e S T
5, 10b- thepsdalpauleiyenzo | e] azul ene,

trans- 1 1144 ByhidiRyr- {16l - - - di hydr
7%, Lol b St g e v -
t r ahts- SCEREGPIPLAAAYS: | sopr opyl - pyri di n- 2-y1) - cycl ohexyll- 4H, 6H 2, 3, 5, 10b
- t et r aazms-SHENDH- | 3-(G14dpRIPST-PyGdin oKy el doraiytl -4/ 6H- haByl0bast eiza-

trans-8-Chloro-1-114-(6-1 s0opr |- pyridin-2-yl1)-cycl ohexyll-5, 6-di hydro-4H
' 50e. T RSt G B R R B S och or ) do 18

t r ans- 8a@i8ebloto- 1-14-(¢-Gsopsppt-ppydinyyl)-eieloRexyll) 5,6 Y ydhe #5123 5 1hbtitlydbzs, 6- di

hydr o- %@[ﬁa&l&%ﬁ&é&%ﬁfebenzo [e] azul ene,
t rans- 8- Chl or o- 1- 114- ( 6- net hoxy- pyr.i di n- Z-ﬁll) -cycl ohexyl1-4H, 6H 2, 3, 5, 10b-t
et r Baz ABEA0aRIare bd-50-cepExy PYEd B W) -caelp emyllyfl-rr@&tyw;6-dlhydr0-4H-2,35,10b-

trans- §etfdal £6nbiddAddR; met hoxy- pyri di n-2-y1)-cycl ohexyl11-5, 6-di hydro- 4H 2,
3,5, 10b-tetraaza- enzoazul ene,

ot ans. GO o L1 B ERR g By Pl e gLy AP R I 5558y 1 - 5, 6- di hy
dr 0- 4Hb2ndazultihbetrbaaylic oedh zeakuly s,

t rans- 8- Chl,or0-.1- -k 6- - N - +4H, 10b-te
tr ans ad oo A BRERE RIS S P I  E5e BHRRY Pt

t r atfs- Sediagulonct- 114- (6- met hyl - pyrazi n-2-y1) - cycl ohexyl | -5, 6-di hydr o- 4H 2, 3

, 5, 10b-} £ Isa@RBRLNZL. (6-8le 1RAYL BARln-2-y])-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5.10b-
trans- 8- Chl or o- 1- 1%4-(( 6- met Ayl - pi/nri gi)n(EYZC-Oy?)(}-, g:ycrfl%h%xy’ll-l H,r%H- 2,35, 10b-te

t r aaza-letHBRYBENZOR2HAG ene- 5- car boxyl ic acid tert-butyl ester,
t r ans- §rdal8oC Biodo- 1.14-(¢-enetfl pytaziy 2 iyt e lohig Ay -ayed e e3¢, 13b-Ret@al hydr o- 4H- 2, 3
, 5, 10b-t et rg]azq- 3§ b%nzq. | e azl I ene,
t r ans- SSRHILoIABYIEN > cabgRYlS %éflﬁllgﬂ YLEr( 1R, 4S) - 4- (3-f1 uor opyri di n- 2-y1) cyc
| ohZxy ltans,86Chidida y-d4-06-4tdttpdpymzire - yhicy2 | chtk yli-& tadibydro 3HEP[315, Mdicazepi ne,
trans- §- ro-5-cyclobutyl-1-( (1R, 4S)-4-(3-fluoropyridin-2-yl)cycl ohexyl) -
5, 6- di ﬁ’;‘?@%%&éﬂe’
trans-8-Chloro- 1-[4-(6-methyl-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(6-methyl-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-

30 benzo[e]azulene,
trans-8-chloro-5-(2,2-difluoroethyl)-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-
dihydro-4H-benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine,
trans-8-chloro-5-cyclobutyl-1-((1R,4S)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,

35  trans-8-chloro-5-ethyl-1-((1R,45)-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-5-methyl-1-((1R,45)-4-(2-methylpyrimidin-4-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-chloro-5-methyl-1-((1R,4S)-4-(3-methylpyrazin-2-yl)cyclohexyl)-5,6-dihydro-4 H-

40  benzole][1,2.4]triazolo[4,3-a][1,4]diazepine,



benzo le] [1,2,41triazol o[ 4, 3-a][1, 41di azepi ne, 35

trans-8-chl oro-5-ethyl-1-((1R, 4S)-4-(3-fluoropyridin-2-yl)cycl ohexyl)-5, 6-d
i hydr o- 4Rwohenzizidse] [ 1, 2, 41tri azol o[ 4, 3-a][ 1, 41di azepi RET/EP2011/056071

trans- 8-chl oro-5-net hyl-1-( (1R, 4S) - 4- (12 met hyl pyri m di n-4-y1)cycl ohexyl) -5,
6- di hydro-4H benzo le] [1,2,41triazol o[ 4, 3-a][1, 41di azepi ne,

t 1 ans- SagiiSorBloBx frendiyl- (4 PRz Sy yiAye ﬁmlh§i6p§zhﬂtrpﬁﬂ22915)ﬂi}tﬂe@h@%yl) 5, 6-
di hydr gy F]ﬁgug%ﬁzo le] [1, 2, 41tr| azol o[ 4, 3-a] [ 1, 41di azepi ne, WO

2011/ 131 /EP2011/ 086071 - 12

trans- sr@m o BlOE- g - 11 %wrb%ﬁ@z% l-oxalphegyldPdhdibyio-4716. 47 hYRifcsears 2, 3, 5,
10b-t etherad alagméak| azul ene

t ra 8@‘%‘3&2@@8&%?&5@& % P%r bd cyc oﬁe)}/yl) §¥)C(flh ())(%5’)2§ 5610%I a(ljarzg 4k 2, 3,
trans &eﬂd[a]lawlaaemet hy1l- 1- (4 pyridi n-2-yl -cycl ohexyl ) -5, 6-di hydro-4H 2, 3, 5,
10b-tet n e

Lt anss ¢ RRBOR0EL RN pyridin3 yl-cylohprylL S 6 ditydiotH2 A S b tdraazgs ) o o o
10b- tetbﬁ%{ie]l@éﬂ?@«lazul ene,

trans- Gra%lgqmbﬁy m&mﬂ 1 & &@mgmb{mkmwymyaoﬁeﬁm)s 6yeyaRexyldls 5, 16pdi hydr

0-4H- 2, B fggﬁ]ﬁtraaza benzo[ e] azul ene

tra éet@ﬁ‘lz% 128 §f= 1-[ 4- (6- met hyl - pyri di n-2-y1)-cycl ohexyl11-5, 6-di hydr
0- 4H- 2,13119-810hib et Smmyluemz@ﬁméﬂa&ubﬁﬁtﬁn 2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

trans- 8E fl uor o- 1- e(gzulfzé 4 4- (3-fl uoropyridin-2- yI )cycl ohexyl) -5, 6- di hydr o- 4
Hoenzo[ e ﬁaf { Ao 0[4 3-al][1, 41di azepi ne,

trans- 8FctnISt$eﬁhwrQ=1((((ll_lR4SS)1 (&-ﬂl@IdHyUdmbyl)pmlvh@W’r5),6>ylthydh?e%ﬂ) 5- et hyl - 5, 6-

di hydr i 3-a][1, 41di azepine, trans-tert-butyl
8- CK| %eﬁi‘é??] FQL@ Elz]olg[g%l% [}J%]:a%lngéilﬁgl n- ][yl )cycl ohgx%LﬁHbenzo[%][[l 2y41tr

|azl§10[twn3 8 poro41§i R bﬂr{éf@@mﬂ)ynéa}r%d%w%@@XYDr%W@ 0-hydp-4
8- chl omendof £ LR4: z]ltﬁ)iz(ﬂo[(425 g, QL @P¥pind] n- 3-yl ) cycl ohexyl ) -4H 20

{3 rezﬁg[ te Jg{;% gﬁia# oro 1 (’(?R% é]f?ulo?ozpe rldene?)Sy )c;glol?e%g/Rom ate,

8- chl orboendo| ¢ ([]],B?,441tﬁ)1wle[(423—m]i§1 Apdigry pinmaSdé My-darhdx)ytatel ohexyl ) - 4Hbenzo[ e[ 1, 2, 41t
I but yl

5 ani ons T T SR I IR R s S W onzop e[ 1. 2, 4t

i az%Dlo[b@II@{a]H 1. Aimdrdoldpi-nikl 3 [dbp pivarihoytabexyldts trans-tert - butyl

8- chl Orti%m} tér(f %ﬁ’tﬁ@chﬂ)r&‘l (‘%ﬁh QS?@XE 'n‘i’étl’i'ylﬁerﬁﬁd‘fﬂ/ Q';@i&?&‘l}éhéxyﬂ)“bﬁnzo[ e][1,2, 41tr

i azolo[ 4 41d |aze§| q(J -carboxyl ate, trahs-tert-butyl
8- chl orbSHZ_LO-[([(lfFé uayolpl4 a1 igERpiRe QD C?WWE%?%hexyl) 4Hbenzo[e] [1,2, 41tr
|aZOlO[tfhnB-t@l‘-[b&tﬂ@dﬂhﬁi@-ﬂL('(\ﬁi5Sﬁ@(3@@d’ﬂbﬁf$yﬁaﬁh& yldad1dheryis4Eer t - but yl

benzof S0l e ko e kAR B o4 %a;‘eézifoi;t ate, or a
phatiraceutitoabliyl acchlmb{:lul(ﬁi 48)-t-(4-ebloegfyridit 2-yNcgdnipoyhed f&ccor di ng t o any
of claiyig, otz }Po 4fEhERb@S -1 PAdiLepBE SR FORELSHARY Of
trans-tert-butyl 8-chloro-1-((1R,4S)-4-(6-fluoropyridin-2-yl)cyclohexyl)-4H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate, and
trans-tert-butyl 8-fluoro-1-((1R,45)-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
30 benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine-5(6H)-carboxylate,

or a pharmaceutically acceptable salt thereof.
11. A compound according to any of claims 1-10, selected from the group consisting of

trans-8-Chloro- 1-(4-pyridin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid fert-butyl ester,

35  trans-8-Chloro-1-(4-pyridin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro-5-methyl-1-(4-pyridin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo|elazulene,
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t r ans- 8ra@ni8etblofo- [ 44 G-isopopybpyridipy’ryloticpelohax ) 1-4.0 HehgxyllOb-téramege-hy| - 5, 6- di h

dro-4
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xaH
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trans- 8mghﬂq@gﬂéxmﬁﬁh&§mﬂﬁkhoxy pyridi n-2-yl)-cycl ohexyll-5, 6-di hydro-4H- 2,

C ano- GURSG O L1 ¢ 6 REMRBRYI A HY RSB A518 1y
dr o- 4H&rddz5 pbaidof dhrvdaiea- benzoazul ene,
o R B AR s o 5 o
trats- Siﬂma@mlone_tS-mlzbO(iﬁh%fltﬂlfbtemﬁ byt aien- 2- y1) - cycl ohexyl | -5, 6-di hydro-4H2, 3
» 5, 10D} £ 188@RBto- 1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
trans-8-Chloro- 1-[4-(6-methoxy-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
25  trans-8-Chloro-1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|elazulene,
trans-8-Chloro- 1-[4-(6-chloro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
30 tetraaza-benzo[e]azulene,
trans-tert-Butyl 8-chloro-1-(-4-(6-fluoropyridin-2-yl)cyclohexyl)-4H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-8-Chloro- 1-(-4-(6-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
35  trans-8-Chloro-1-(-4-(6-fluoropyridin-2-yl)cyclohexyl)-5-methyl-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro- 1-[4-(5-fluoro-pyridin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-

40 benzoazulene ,
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trans- §s£hL 2% ZJO 6[4u(1 of luoro-pyridin-2-yl)-cycl ohexyll-5, 6-di hydro-4H 2, 3,
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t r ahs- gramsiSor blote-3¢ YH t4-(boieyyiidinm: vhsyeioheyr)-sKediydrostHret hy1- 5, 6- di hyd
I 0- 4H 2ess0d¢] 19@4%5@@6[& ENEA) du&zle @agul ene, 15

o S Gl o sz ot st o e

trans- &eﬁiﬁ[m{hQ,ﬂ}@azbl()[ara‘ht[ub,nph)@mepmie,n 2-yl ) cycl ohexyl ) 5-isopropyl -5, 6-di hy
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35  trans-8-Chloro-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-N,N-dimethyl-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine-5(6H)-sulfonamide,
trans-tert-Butyl 8-fluoro-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-4 H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine-5(6H)-carboxylate,
trans-8-Fluoro-1-(-4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
40  benzole][1,2.4]triazolo[4,3-a][1,4]diazepine,
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trans-8-Chloro- 1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid tert-butyl ester,

cis-8-Chloro-1-(4-pyrimidin-2-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-

30 carboxylic acid fert-butyl ester,
trans-8-Chloro- 1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro-5-methyl-1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,

35 cis-8-Chloro-1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
cis-8-Chloro-5-methyl-1-(4-pyrimidin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,
trans-8-Chloro- 1-[4-(4,6-dimethyl-pyrimidin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
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benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

30  benzo[e]azulene-5-carboxylic acid ferz-butyl ester,
trans-8-Chloro-1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene ,
trans-8-Chloro- 1-[4-(3,6-dimethyl-pyrazin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene, and

35  trans-8-Chloro-5-methyl-1-(4-pyridazin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo|e]azulene,

or a pharmaceutically acceptable salt thereof.

12. A compound according to any of claims 1-11, selected from the group consisting of



12. A compound according to any of clainms 1-11, selected fromthe group
consisting of WD 2011/131596PCT/ EP2011/ 056071 -134-

t rans- 8- GNban/181794- pyri di n- 2-yl - cycl ohexyl ) -5, 6-di hydr ®c4HP2013/05¢010b-t et r a
aza- benzokl azul ene . 2 HC1,

trans- 8- Chl or o- 5- net hy1- 1- (4- pyri di n- 26yl-cyclohexyl) , 6-di hydro-4H 2, 3, 5,
10b- t etraaaBaChlpem ,’g1§4-ﬂ)§1]1d13221y]e%@10h§xy1) 5,6-dihydro-4H-2,3,5,10b- tetraaza-

t rans- 8Pl Qaiend Bt hd- 1- 114- (6- rret hyI pyrl di n-2-y1)-cycl ohexyl11-5, 6-di hyd
ro-4H 2, 3, g 10bt et r aaza- benzo

t r ans- SIS Blote-3-metd: Wi %% xlzﬁYﬁbbevi);S Lyiihkedyid 3, BbdErAdro- 44 2, 3
, 5, 10bbegid ajaz@benzo [el azul ene, trans-8-Chloro-1

A RV A3 M X PO 5 TR 6 DAL 45 25200

- 114- ( Betfdanobenzpyaladilenc2- y1) - cycl ohexyl1l- 5, 6- di hydro-4H 2, 3, 5, 10b-t et raazab
Lt

Ol ia (S EhB AR Lok Grridih 200 s RS B it A3 51 00 75 5 3 o

et r aaz @cpenoleadlend. ene, 15 trans- 8- ChI oro-1

-114- ( Srd‘nslso(fjﬁlbﬂy[J[@(@tﬂl’olfd—byr@dﬁﬁlzoﬁ%yé}éhéyﬁ AWAI-8:Adihfdrd.41-2 805, 1 @ r aazab

enz azuLene
tra éet@ﬁ‘lz% W@Ieﬂi@li@ f1 uor o- pyri di n-2-y1) -cycl ohexyl1l-5-met hyl-5, 6-di hyd
r o- 4H 2radis B-ARbie 1 &3&-dubengaidieR-Aruy@dstiexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-

trans- t 4-(3-fluoropyridin- 2y|)cyc|ohexy|) 5, 6-di hydro-4
H 20 g’eeﬁzzogmfleljle i %%ﬁlllf)rrl‘lgazol o[ 4, 3-a][1, 41di azepi ne,

trans- 8%@1&180@»101&144((53-ﬂﬂ1bmpmm12€bﬂh€ﬂ§he)i§ﬂ)}fﬂ mh@z@‘ﬁ)ﬁ Bhydobpyls; B)b6- di hyd

ro-4H Pbbhaliters 41t riazol o[ 4,3-a] [ 1, 41di azepi ne
trans- 8- %ﬁoro 5acy% obuty1-1-(4-(3- f|u0l’0pﬁl’ldl n- cycl ohexyl ) -5, 6-di hy
y

dr ol H/rapeZehlpey- 1414 %ﬂmgzm}é%m 8f¥4)-aveqiexy U Defi- éli]ééion -22%5,10b-tétraaza-
trans- §efdU[Offulénd 2, 2-di f | uor oet hyI) 1-(4-(3-fluoropyridin-2-yl)cycl ohexyl)

s E'f?oe-?iff (Epigpsplieatre iR onb RS vy ) -5,
6- di hydeteradddbereidazdlale, [ 1, 2, 41tr| azol o[ 4, 3-a][1, 41di azepi ne,
agg“feﬁr %Lg&ﬂggo g%lh?ﬂ l(@%&}l@ﬁﬁ k- 29y Q¥R S Y alyarPa gl hydr o- 4K 2, 3, 5,
tras- Siﬂﬂ}m[m[blﬂtmml()[ﬁﬁchll[bﬁbhwpllnm n- 2-y1) - cycl ohexy11-5- net hy1-5, 6- di hyd
r0- 4H 2,3, 3-ARBERT [ 23-8ruBRPFAIINE]- yB&R SR Y1) Blopropyl-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-cyclobutyl-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
25  trans-8-Chloro-5-(2,2-difluoroethyl)-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4 H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro- 1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(2-methoxyethyl)-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
trans-8-Chloro-5-methyl-1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
30 benzo[e]azulene,
trans-8-Chloro- 1-[4-(3-chloro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo|e]azulene, and
trans-8-Chloro-1-[4-(3,5-difluoro-pyridin-2-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4 H-2,3,5,10b-

tetraaza-benzo[e]azulene.
35 13. A compound according to any of claims 1-12, selected from the group consisting of

trans-8-Chloro- 1-(4-pyridin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene « 2 HCI,



trans-8-Chl oro-1-114- (3, 5-di fluoro-pyridin-2-yl)-cycl ohexyll-5-nethyl-5, 6-d

i hydro-4H-2, 3,5, 10b tetraaza-benzo [e] azulene. 35 13. A conpound accordi ng

to any ofwolaims1be6l12, sel ected fromthe group consi sti RgT@EP2011/056071

trans- 8- Chl oro- 1- (4- pyridi n-2-yl -cycl oﬁéxyl ) -5, 6-di hydro-4H 2, 3,5, 10b-tetra

azabenzokl azul ene . 2 HC1, WD 2011/131596PCT/ EP2011/056071 -135-

t r ans- 8radinSorloB- predtlyl- 11 (e pyrsim 2 il ey olopexydly . b shileydyo-H52.8 Sl Ohyidranzat- 2, 3, 5,

10b- t etyeRad Az enzo [e] azul ene,

trans- 8- Chl oro-5-pet hyl-1-114-(6-peth pyri di 15) )illohexyll
lohexyﬁ 6-dihy

r0- 4H- FTaBsH; Gt raeahd- lsnPomp@yl-pyi lér?eyl) §yC AR A5 08"
t r ans- &etthakobenzbi dAddR; chl or o- pyri di n- 2-y1) - cycl ohexy11-5, 6-di hydro-4H-2, 3

1 e R T o P PR rare Ry R TR s i a g a5, 10t
et raaz&ebmiz]caz@eﬂe azul ene, trans- 8- ChI oro-1

- 114- (97 JiA ok ProRy ILQ ?@ cﬁl’omlé}'ft?%lfé—!ﬁ??—é%%&%@%ﬁf%b%ﬁl%ﬁ—g:éﬁhgdr%lﬁi—é%%,i(ﬂjt—r aaza-

di hyd

10 benzoazul ene di droc
- 114- ( Betidagapengol4lpailene2- y1) - cycl ohexy11- 5- net hy1- 5, 6- di hydr o- 4H- 2, 3, 5, 10bt

etr aaz 3rPBIRZORGE- 1 §15- ﬂh6ﬁﬁ§yr§m@hl chlohexylg 5,6-dihydro-4H-2,3,5, 10b tetraaza-
-114- ?B fl uoro%fgglli1 Cg g cycl ohexyl1ll-5 di hydro-4H 2,3, 5, 10b-t et r aaza-
benfb [PEP£3ZUCRNENYY: Chidrde

trans- Sr@mg@@mﬂﬂn}-114<$$1ubfd4pyrm1mr3i1ﬂtm&eygd) -Seyelhghexydily o Mel-by 15, B)be- di hyd
ro-4H 30 a%QrPt et naaza- benzo [e] azul ene,
trans- -8‘:? o5 1%?1 1-1-(4-(3-fluoropyridin-2-yl)cycl ohexyl)-5, 6-di hydro-4
H- beann[Yé]-C[llmrozl44_-t(3-|ﬂazm p}[m:h@-Qa]II dyddheixald Sph-didydro-4H-2,3,5,10b-tetraaza-
trans- %e%[g 941 -6(4 (3 fI uor opyri di n- 2-yl )cycl ohexyl ) - 5 i sopropyl -5, 6-di hyd
ro-4H 20 benzo el 41tri azal 0{4 3-a][1, 41di azepin
t r ah’s- gransiSdr o é%{%r@@@wpmd(ﬂzr o3 FM@}%Wrﬁ @PW-YW@@EWP&%S’(Q}S)M@ 6- di hy
dr o- 4H-tetmlgg_gel{2@1§{ulﬂ&w4lt riazol o[ 4, 3-a] [ 1, 41di azepi ne,
trans Chl o 1 £l oet h 4- (3-fl |d| 2y|)cyc|ohexy|)
5 e i Bngen b - G Tt Sp el dhoer I b
trans- &eﬁiﬁ[m{hQﬂJmézc(lGHf?i wipt 8 plyazeping; 2- yl ) cycl ohexyl) - 5- (2- rret hoxyet hyl ) -5,
6- di hy 04 I [ - d
Crans. oG oy BOES Lk by Rl 20t Aot FECRIRE RS 0 a2 5 s
10b24 etbenzdall 1. Béﬂiﬂ@qué[]‘l Ja2llil .éleazepine, 14. A process for the preparation of
the conppyrd-Rbrd- 9%%&5@1@1 ?‘%@‘{’3 @'1'1181% Sfﬁdﬁf‘y—yﬂéy&dlﬁk?ﬁ 536-di8Qarb3yconpri si ng
the step of reacting a conpound fp
benzo[e][1.,2 4]tr1azolo[4 3-a][l 4]d1azep1ne
trans-8-Chloro-5-(2,2-difluoroethyl)-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][1,4]diazepine,
25  trans-8-Chloro-1-(4-(3-fluoropyridin-2-yl)cyclohexyl)-5-(2-methoxyethyl)-5,6-dihydro-4H-
benzo[e][1,2,4]triazolo[4,3-a][ 1,4]diazepine, and
trans-8-Chloro-5-methyl-1-(4-pyrazin-2-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene.

14. A process for the preparation of the compound of formula I according to any of claims 1-

30 13, comprising the step of reacting a compound of formula II

R3

ZT

NH

with a compound of formula IIT



with a conmpound of formula Il WO 2011/131596PCT/ EP2011/ 056071 -136- to
obtain a conpound of fornmula | wherein R, R2 and R3 are as defined in
claim 1. wo2aha/13889%6o0nmpound fornmula |, whenever obtai nedPoy/RP@1ps@CESS
according to claim14. 16. A conpoUH@‘of formula | according to any one
of clainms 1-13 for use as therapeutically 5 active substance. 17. A
conpound of fornmula | according to any oﬁé clains 1-13 for a use in the
prevention or treatnent of dysnenogrhegs nake or fenml e sexual dysfunction,
hypertensi on, chronic heart fail urg appropriate secretion of
vasopressin, liver cirrhosis, nept syndrone, anxiety, depressive

di sorders, obsessive conpul sive disorder; &&Iistic spectrum di sor ders,

schi zophreni a, 10 and aggressi ve behavi or. RS 1A pharmaceuti cal
conposition conprising a conpound of formula | according to any one of
clainms 1-13. 19. A pharmaceutical conposition agcording to clains 1-13,
wherei n it ¢ gbtgier ¢gampaypnd phEorpuda/eyikeren Koy Ri pechRneistas geligsdsinstidnrlhea, mal e
or femal e sexual dysfunction, hypertension, 15 chronic heart failure,

i nappr apr i & eoigfhattb@mulof, Wiaseriressiintd Hyl tHe proetdsrbestime thepihatii ¢
syndrone, anxiety, depressive disorders, obsessive conpul sive disorder,

autisti,c spectrum di ders,, schizophreni a, and .aggr i ve behavior.. 0.
e of 15 covponRI b s iRy REMVERTHRY fs A BRE B oy Gl Rradisn e
pr epar atironsubftascaredi canent for the prevention or treatnent of
dysnmenorrhea, male or fermal e sexual 20 dysfunction, hypertension, chronic

heart fiai | y @@m%&%ERffoBﬁﬁﬁH a8&SHIRL 19 AnPhnd BEORIES $119 for 4 U&! inChE HR]SASon
nephrotic syndronme, anxiety, depreSsive disorders, obsessive conpul sive

di sor dé¥ tregtppgng of dygperarthgm Brsardisrmale sxHprlzSphmeHpR, hpgHeRRRgr c8EMiEheart
behavi gfilure,2ihappropRatd Oftcfedbn tdtevisbprcapRulilG aintbds, REPHRRIY gidrémtr eatiomnt
of dysnenortheg, gale or tenalelﬁexugl dysfunction, H%ertgnsiOEf chronic
heart fOSPICEYES INEBr SPIEF At e CLRRYEYT SHOBIT 28 15 Y5 Eumfyprdgri &P i2ephiends s,
nephr otand agymshientehadnxi et y, depressive di sorders, obsessive conmpul sive

di sorder, autistic spectrumdisorders, schizophrenia, and aggressive

behavi gk, b TE, i 342, St 1@&% yestel i ny
of claﬁﬁt ?QE@ to %RﬁgHﬁh g#§§§gﬁﬂgﬁ|%§ﬁ${ 2.n$ﬁ€?lnve%?ﬁ%%ﬁgggggglrﬁ%gd

her ei n@hslpgns 1-13.

19. A pharmaceutical composition according to claims 1-13, wherein it is useful for the
prevention or treatment of dysmenorrhea, male or female sexual dysfunction, hypertension,
15 chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
anxiety, depressive disorders, obsessive compulsive disorder, autistic spectrum disorders,

schizophrenia, and aggressive behavior.

20. Use of a compound of formula I according to any one of claims 1-13 for the preparation of
a medicament for the prevention or treatment of dysmenorrhea, male or female sexual
20 dysfunction, hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver
cirrhosis, nephrotic syndrome, anxiety, depressive disorders, obsessive compulsive disorder,

autistic spectrum disorders, schizophrenia, and aggressive behavior.

21. A method for the therapeutic and/or prophylactic treatment of dysmenorrhea, male or
female sexual dysfunction, hypertension, chronic heart failure, inappropriate secretion of
25 vasopressin, liver cirrhosis, nephrotic syndrome, anxiety, depressive disorders, obsessive
compulsive disorder, autistic spectrum disorders, schizophrenia, and aggressive behavior, which
method comprises administering a compound according to any of claims 1-13 to a human being

or animal.

22. The invention as described hereinabove.



