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wherein Rl, R? and R are as described in herewithin.

Background Art

20 Vasopressin is a 9 amino acid peptide mainly produced by the paraventricular nucleus of
the hypothalamus. In the periphery vasopressin acts as a neurohormone and stimulates

vasoconstriction, glycogenolysis and antidiuresis.

Three vasopressin receptors, all belonging to the class I G-protein coupled receptors, are
known. The V1a receptor is expressed in the brain, liver, vascular smooth muscle, lung, uterus

25 and testis, the V1b or V3 receptor is expressed in the brain and pituitary gland, the V2 receptor is
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30 receptor are also implicated in other neuropsychological disorders: genetic studies recently
linked sequence polymorphism in the promoter of the human V1a receptor to autistic spectrum
disorders (Yirmiya, et al. (2006). 11, 488-94, "Association between the arginine vasopressin 1a
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The term “cyano” denotes the group —CN.
20 The term “hydroxy” denotes the group —OH.
The term "halo" or “halogen” denotes chloro, iodo, fluoro and bromo.

The term “halo-C;_p-alkyl” or “C;_y-haloalkyl”, alone or in combination with other groups,
denotes a Cjp-alkyl group as defined above , with 1 to n carbon atoms as defined in the
specification, wherein at least one of the hydrogen atoms of the alkyl group is replaced by a

25 halogen atom, preferably fluoro or chloro, most preferably fluoro. Examples of halo-C; p-alkyl
include but are not limited to methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl,
pentyl or n-hexyl substituted by one or more Cl, F, Br or I atom(s), in particular one, two or three
fluoro or chloro, as well as those groups specifically illustrated by the examples herein below.

Among the preferred halo-C; p-alkyl groups are difluoro- or trifluoro-methyl or —ethyl.

30 The term “hydroxy-C;p-alkyl” or “C;,-hydroxyalkyl”, alone or in combination with
other groups, denotes a C p-alkyl group as defined above , with 1 to n carbon atoms, wherein at
least one of the hydrogen atoms of the alkyl group is replaced by a hydroxy, i.e. by an OH group.
An example for hydroxyalkyl is hydroxyethyl.
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membered aromatic bicyclic ring containing from one to four ring heteroatoms selected from N,
O, or S, the remaining ring atoms being C. Preferably, the monocyclic heteroaryl bears one or

5 two heteroatoms and the bicyclic heteroaryl bears from one to four heteroatoms. 6-Membered

heteroaryl are preferred. Examples for heteroaryl moieties include but are not limited to
pyridinyl, pyrimidinyl, pyridazinyl or pyrazinyl. Heteroaryl may be unsubstituted or substituted

as described herein.

The term "heterocycloalkyl”, alone or in combination with other groups, as defined

10 herein refers to a monovalent 3 to 7 membered or 4 to 7 membered saturated ring containing one
or two heteroatoms selected from N, O or S. The term “3- to 7-membered heterocycloalkyl”
refers to a monovalent 3 to 7 membered ring containing one or two heteroatoms selected from N,

O or S. Examples for heterocycloclakyl moicties are oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrrolidinyl, morpholinyl, thiomorpholinyl, piperidinyl, or piperazinyl.

15 Preferred heterocycloalkyl are oxetanyl and tetrahydrofuranyl. Heterocycloalkyl is optionally

substituted as described herein.

The term “oxo” when referring to substituents on heterocycloalkyl means that an oxygen
atom is attached to the heterocycloalkyl ring. Thereby, the “oxo” may either replace two
hydrogen atoms on a carbon atom, or it may simply be attached to sulfur, so that the sulfur exists

20 in oxidized form, i.e. bearing one or two oxygens like a group -SO..

When indicating the number of subsituents, the term “one or more” means from one
substituent to the highest possible number of substitution, i.e. replacement of one hydrogen up to
replacement of all hydrogens by substituents. Thereby, one, two or three substituents are

preferred. Even more preferred are one or two substituents or one substituent.

25 The term "pharmaceutically acceptable salt” or “pharmaceutically acceptable acid
addition salt” embraces salts with inorganic and organic acids, such as hydrochloric acid, nitric
acid, sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid,
succinic acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like. Preferred

is the hydrochloric acid salt.

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

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

35 or indirectly, from combining specified ingredients in specified amounts. Preferably it
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mass spectroscopy

NaOH sodium hydroxide

n-BuOH n-butanol

NMR nuclear magnetic resonance

PPh; triphenylphosphine

RNA ribonucleic acid

RT room temperature

RT-PCR reverse-transcriptase polymerase chain reaction
SOChL thionyl chloride

T-BuOK potassium tert butanolat

THF tetrahydrofurane

Tris aluminium-tris(8-hydroxychinolin
ZnBr, zinc bromide

Table 1: abbreviations

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

methods of preparing the aforementioned compounds.

10 The compounds of formula I may contain asymmetric carbon atoms. Accordingly, the
present invention includes all stereoisomeric forms of the compounds of formula I, including

cach of the individual stereoisomer and mixtures thereof, i.e. their individual optical isomers and
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This applies in particular to the arylcyclohexylether-head group (HG) of the compounds

of formula I, namely

1
O/R

9

wherein at least the carbon atoms 1 and 4 are asymmetric carbon atoms and R' could

HG

20 further comprise asymmetric carbon atoms. It is to be understood that present invention includes

all individual stereoisomers of head groups and mixtures thereof.

In detail, the present invention is concerned with compounds of formula I



10In certain enbodinments, R is a nonoval ent cyclic aromatic hydrocarbon
noi ety consisting of a nono- or bicyclic aromatic ring, a nonoval ent 5- or
6- menber esloanmmabs3e nonocyclic or 9- or 10-nenbered ar omaTiEP2OyIsE4 c ring
containing fromone to four ring hetergatons selected fromN, 0, or S, the
remai ning ring atons being C, each unsubstituted or substituted with one or
nore substi twiendis | ndependently selected fromA;, and A is as defined 15
above. In certain enbodi nents, R is phenyl, naphthyl, pyridinyl,
Py i m GIY! ar Y b ARALRUELOTunBNAALEY | or QAGMIEPURTH LHE O OhoRURALI kRS
W th one or npre substituents I ndependently selected fromA; and Ais as
defined abovedependently selpgfed Epfadn enbodi nents, R is phenyl, naphthyl,
pyridi mfis pyrimdinyl, pyridazinyl or 20 pyrazinyl, each unsubstituted or

substituted wth ope or nore substituents i ndepend selected, fr

ety -t btyi-aed Sngtbs R G SRt M P RSB 0Pt YO0 oF LIk ai
enbodi ment s ,-(Glllz)jl-Ra,atheio\R{‘! igphey ol i5e oavanahbacd hdiemnayl beachmmisetisyituted or
const st g Ql, & TRRQIAAIRE hbrd LlbGineOufUAHLROBIRELN FERLY 065354 - 10 -
I'n certain enbodi nents, I's phenyl “or pyridinyl. n’certain

enbodi ment s -(G)iINRBhenyl , 4-fl uoro- phenyl, 4-cyanophenyl,

4-trifluor O@E@ytgﬂ%ﬂl}[;ﬂ; wheeid @E.F{-Qii'ﬁnbé!uns@bsﬁ%t&%i/ SPREINEd whCHRNEr RRENY!
3-net hyl - phenyl, 3-t-butyl -phenyl, 3-trifluoronethyl-phenyl,

2- f 1Qor o- phdtfi hale cxna - GhetoXy:2- et hyl - phenyl, 3, 5-di-fluoro- 5 phenyl,
napht h- 2- yl -CraptHl),0€Y0)-(py+ilyln- 3-yl, 5-chl oro-pyridin-3-yl,

pyridin-2-yl - 0 ridin-2-yl, 3-fluoro-pyridin-2-yl,

5-fl uoro- pyrpm&gﬂzbﬁ&% nmet hyl - pyridin-2-yl, 2,6-di-nmethyl pyrimdin-4-yl,
pyri m di n- 2-GLO)p¢hazalkyl2 whereipyikyHisnunmdulstitged py sulanited 84thlone or morel @H,
certain enbqgj , i nyl, 4-fluoro-phenyl, 4-cyanophenyl,
4-trifluor oqrrlgltogg Cg%eoﬁfljlz glligﬁﬁor o- phenyl, 3-net hoxy-phenyl, 3-cyano-phenyl,
3- et hyl - pheddf)-Gr-2yk yl - phenyl, 10 3-trifluoronet hyl - phenyl,

2-f Ih ;Jﬁr <2) presw)gﬁtﬁ;w?/ RnlﬁhdJRe Q])élje_aclg g{&% awlgnnrdﬁlﬂndm-@u&% di férhufla,rg@rnaaewh the
napht h- 2-yl, .napht h-1 - ridin-3-yl, _5-chloro-pyridin-3-yl, &~ .

pyri di n- 2- y[MitreEeap &Wﬁﬁgﬁ?—bﬂy@? o 7dne rﬁ@hgwﬁyﬂwd?ﬂﬁ@nw}mg one or
pyri m di n- 24wb,hepyro@ame-s2leyied foym iNli 0- e §1whichphoetdrdagiond i3] -iy lunsubstiGesd &t n
enbodi nent s, %%iuiltsdf}s Icllleescrgniobesd Sa%k%oe/n% . glerlll clﬁft%ient %r?pood' ments, R2 is H
Ther eby, forSH%) ng &f The&r° Phe B base” Or Sﬁary ceutica y acceptable acid
addit i gnssallt 2, ohd.an i norgani c or organic acid such as hydrochloric acid,
nitric acid, gylfyuric acid, phosphoric acid, citric acid, formc acid,
fumari c aci & mal ei ¢ acid, acetic acid, succinic acid, tartaric acid,

met hane® Bul fales ¢ cxiod, Gt o wetlbelul halareadkd. afd rhexyi kealotormilkosyt aph
enmbodi nent s hylRdxy<C,Glaldd: al kyl, unsubstituted or substituted with one or

nor e . hal 0, cyang. or Cl 12-3lkoxy. In certain enbodinments, R2 is
Cl_12-0§ Ryl ,OXBnl%%‘brsl&lt 78 rorgilﬁ?tyh%/otxé’t ed with one or nore OH. I n
cerlai R'dash@iomdnts, R2 is -(CH2)g-Ra, wherein Ra is phenyl or 5- or

6- menbered heteroaryl, each unsubstituted or substituted wth one or nore
substi tuent g .i,ndepender m A, and A is as defined above
and q is 1, %ﬁ,arbg or g@&%pélgé‘%gﬁl%%fes%ﬁﬁeﬁg@grtai n enbodi ments, R2 is
-(CH2)g-Ra, wherein Ra is phenyl or 5- or 6-nenbered heteroaryl, each
unsubstituted or substituted with one or nore substituents independently
selected fromA, and Ais halo, cyano, OH Cl_7-alkyl, halo-Cl_7-al kyl, or
Cl 7-alkoxy; and q is 1, 2, 3 or 4, preferably 1. In certain enbodi nents,
R2 is -(CH2)g-Ra, wherein Ra is phenyl or 5- or 6-nmenbered heteroaryl 30
and g is 1, 2, 3 or 4, preferably 1. In certain enbodinents, R2 is

- CH2- pyridi nyl or benzyl, preferably -CH2-pyridin-2-yl. In certain
enbodi ments, R2 is -C(0)-Cl_12-al kyl, wherein al kyl is unsubstituted or
substituted with one or nore OH, halo, cyano or Cl_12-al koxy. In certain
enbodi nents, R2 is - C(0)-Cl_12-alkyl. WD 2010/060836PC T/ EP2009/ 065354 -
11 - In certain enbodinents, R2 is -C(0)(CH2),INRLR', wherein q is 1,
2, 3 or 4, preferably 1, and wherein R and R' are each independently H,
Cl 12-al kyl, or formtogether with the nitrogen to which they are bound a
3- to 7-nenbered heterocycl oal kyl contai ning one or two heteroatons
selected fromN, 0 or S, which heterocycl oal kyl is unsubstituted or
substituted by one or nore 5 substituents independently selected from B,
and B is oxo, halo, OH Cl_7-alkyl or Cl1_7-alkoxy. In certain enbodinents,
R2is C(0)(CH2),INRLR", wherein gis 1, 2, 3 or 4, preferably 1, and
wherein R and R' are each independently Hor Cl_12-al kyl, preferably
Cl_12-al kyl . In certain enbodinents, R2 is -C(0)0-Cl_12-al kyl,
wherein al kyl is unsubstituted or substituted with one or nore OH, halo,

A~ o . N Y L —~ee A~ P~ M\ N ~NA A~ o



In certain enbodinents, R2 is H 20Cl_12-al kyl, unsubstituted or
substituted with one or nore OH or F, (CH2)g-Ra, wherein Ra is phenyl or
5- or 6- wohercadosset eroaryl and q is 1, 2, 3 or 4, prefecalmrgood,065354
C(0)-C1_12-al kyl, C(0)0CH2) , INRLIR', wherein R and R' are
each independently Hor Cl_12-al kyl, 25preferably Cl_12-alkyl, and q is 1,
2, 3 or 4, pnehricalkt,thde head groups HG are C(0)0-C1_12-al kyl,

S(0)2-Cl_12-al kyl, or S(0)2NRV, wherein R and R' are each independently H
or Cl_12-al kyl, pref erq@ﬂy Cl_12-agkyl. 30In CERﬂaI n enbodlr\ﬁents R2 is H,
Cl_12-al kyl, unsubst uted or s@stltuted wi tQ one or nok Pe OH, (CHZ)q Ra,
wherein Ra i s phenyl 5- or 6:{enbered het el oaryl nd is 1, 2, 3 or 4,

35preferably 1, 0/ 0608 / EP2009/ 0)-C1_12-al kyl,
C(0)(CH2), | NRIR", ein R & R' are ea H or

Cl_12-al kyl, preferly Cl_12-arkyl, and q i 2, 3 o4, preferably 1,
C(0)0-Cl_12-al kyl , (0)2-C1 <al kyl , or /'S(’O)ZNRlF\" erein R and R'
are each |ndependentl H or Cl _12-al kyI preferably C1 12-al kyl . In

certain enbodi nent G is 2- lﬁ'%‘rzoxy et hyI HG=X | vor o- eF' f,

2,2-di fluoro-ethyl, -C(0)CH2N( M) 2, C(O)rrethyl - CH2- pyr|d|n 2-yl,
-OOO-t-butyI , H i -propybns met hyl, 10 -S(0) 2net hyds or -S(0)2N( et hyI ) 2.

In certain enbodi rrents R2 is 2- hydroxy et hyI -C(0) CH2N( Me) 2, - C(0) et hyl ,
-CH2- pyridin-2-y O-t-butyl, H, p met hyl , -SOerethyI or

- S(0) 2N( et Hw)erthqrnméeré@Pfiéh% aBr?H&H’Fi%WS Oé@ |1%Veetlolb ps gescyibedsheseipmagynbe
enbodi BRbbineRIvittteaCh otdeR @ certai n enbodi nent of the invention, the
conmpound of forrmula | is provided O ...RL 15 | wherein

5 In certain embodiments, A is halo, cyano, OH, C,7-alkyl, halo-C,5-alkyl, C,s-alkoxy,
halo-C, 7-alkoxy, or hydroxy-C;_7-alkyl.

In certain embodiments, A is halo, cyano, C;7-alkyl, halo-C, 7-alkyl, or C;7-alkoxy.

In certain embodiments, R' is aryl or heteroaryl, unsubstituted or substituted with one or

more substituents independently selected from A; and A is as defined above.

10 In certain embodiments, R' is a monovalent cyclic aromatic hydrocarbon moiety
consisting of a mono- or bicyclic aromatic ring, a monovalent 5- or 6-membered aromatic
monocyclic or 9- or 10-membered aromatic bicyclic ring containing from one to four ring
heteroatoms selected from N, O, or S, the remaining ring atoms being C, each unsubstituted or
substituted with one or more substituents independently selected from A; and A is as defined

15 above.

In certain embodiments, R' is phenyl, naphthyl, pyridinyl, pyrimidinyl, pyridazinyl or
pyrazinyl, each unsubstituted or substituted with one or more substituents independently selected
from A; and A is as defined above.

In certain embodiments, R' is phenyl, naphthyl, pyridinyl, pyrimidinyl, pyridazinyl or
20 pyrazinyl, each unsubstituted or substituted with one or more substituents independently selected

from methyl, t-butyl, Cl, F, trifluoromethyl, methoxy or cyano.

In certain embodiments, R' is a monovalent cyclic aromatic hydrocarbon moiety

consisting of a mono-aromatic ring.

In certain embodiments, R' is naphthyl, phenyl, pyrazinyl, pyridazinyl, pyridinyl or
25 pyrimidinyl.



R is a nonoval ent cyclic aromatic hydrocarbon noiety consisting of a nono-
or bicyclic aromatic ring, a nonovalent 5- or 6-nenbered aromatic

nonocycl iwoan1@®eosss 1 O- nmenbered aromatic bicyclic ringCrmpeew/o633g4 f rom
one to four ring heteroatons selected-WfromN, O, or S, the remaining ring
atons being C, each unsubstituted or substituted with one or nore

subst i t uent dnicertrepemtiedindentss Bl sqthedylfarpyridinyR2i s H, C1_12-al kyl ,
unsubstituted or substituted with one or nore OH, (CH2) g- Ra,
wherein Ra i Of ! e r
25preferab|;ﬁfgﬂﬁ%%hlbgaméntS R’QVFEHQ’Hqg8h8?06 85%& ?@1 03ﬁ%§%§?n§ﬂ823 -
C( 0) ( CrPYYINRE ro-mkréwéF meghoxyrghgayl, aﬁ’éyaéladi}lilepﬂdéﬁ]@ﬁrﬁ@érﬁhleglyll—ﬁﬂ'rbutyl-lﬁhenyl
Cl_12- @Lﬂﬁmhord@ﬁeeﬁﬁrpalehm CLfhéroapienbl, artgbaﬁb pﬁer%'l 2,m&nh9k-plbnyRr 8fLdiaflaroL,

0L St Iz SR e aY—%yﬂ 5 cRrerkany b 1l¥yrh§@|rl%wl RestBler o

F, Ais pyatio 2-gy a’i‘-lﬂuoﬂqbyrﬁﬂn 'Z—yihl kﬁhoroh@lrmht@l - &dnhoyhy-pyrid B12-94, &, kabioynetloil- a

nvent PR, AREERA R ﬁQfd‘m*S’lﬁeﬁy*a@aa%&hig?‘)g} Tormia I°

wherein HG s selected fron1 15and R2 and R3 are as descri bed above,
i ncl udi ng allh ceraib ichiediomats; ReitSeRhenyl 4- ﬂuOf(El@hfmﬂl éiscyappphanl. dorpyenemethyl-
accor digheny103-hBrd-pN Ilsoﬁaeﬁﬁb@ AnBEpHRNPIE B IniRRF 13 hcRAT §-tel1iphenyiabl e
bel ow piﬂwﬁ‘ 20107 06 % CTé lﬁpzoo o 5 ey ? & RFheRAL ELiphen

0 3-trifluoromethyl-phenyl, uoro-phenyl, cyano phenyl 2-methyl-phenyl, 3,5-di-fluoro-

phenyl, naphth-2-yl, naphth-1-yl, pyridin-3-yl, 5-chloro-pyridin-3-yl, pyridin-2-yl, 6-chloro-
pyridin-2-yl, 2,6-di-methyl-pyrimidin-4-yl, pyrimidin-2-yl, pyrazin-2-yl, pyridin-4-yl or
pyridazin-3-yl.

. . 2. .
In certain embodiments, R” is as described above.

15 In certain embodiments, R* is H. Thereby, forming either the free base or a
pharmaceutically acceptable acid addition salt with an inorganic or organic acid such as
hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid,

maleic acid, acetic acid, succinic acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic
acid and the like.

20 In certain embodiments, R? is Ci_j;-alkyl, unsubstituted or substituted with one or more
OH, halo, cyano or Cj.,-alkoxy. In certain embodiments, R* is C;.j,-alkyl, unsubstituted or

substituted with one or more OH.

In certain embodiments, R* is -(CH,)-R®, wherein R? is phenyl or 5- or 6-membered

heteroaryl, each unsubstituted or substituted with one or more substituents independently

25 seclected from A, and A is as defined above and q is 1, 2, 3 or 4, preferably 1. In certain

embodiments, R is -(CH;)q-R?, wherein R* is phenyl or 5- or 6-membered heteroaryl, each

unsubstituted or substituted with one or more substituents independently selected from A, and A

is halo, cyano, OH, C;-alkyl, halo-C,;;-alkyl, or C;7-alkoxy; and q is 1, 2, 3 or 4, preferably 1.

In certain embodiments, R* is -(CH)q-R?, wherein R* is phenyl or 5- or 6-membered heteroaryl

30 and q is 1, 2, 3 or 4, preferably 1. In certain embodiments, R* is —CH,-pyridinyl or benzyl,
preferably —CH,-pyridin-2-yl.

In certain embodiments, R* is -C(O)-Cz-alkyl, wherein alkyl is unsubstituted or
substituted with one or more OH, halo, cyano or C;_j;-alkoxy. In certain embodiments, R? is -
C(O)-Cl_lz-alkyl.
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In certain embodiments, R? is -C(O)(CHz)qNRiRii, wherein q is 1, 2, 3 or 4, preferably 1,
and wherein R' and R" are each independently H, C,.-alkyl, or form together with the nitrogen
to which they are bound a 3- to 7-membered heterocycloalkyl containing one or two heteroatoms
selected from N, O or S, which heterocycloalkyl is unsubstituted or substituted by one or more

5 substituents independently selected from B, and B is oxo, halo, OH, C,s-alkyl or C,7-alkoxy. In
certain embodiments, R” is C(O)(CHz)qNRiRii, wherein q is 1, 2, 3 or 4, preferably 1, and
wherein R! and R are each independently H or C,_j,-alkyl, preferably C;_j;-alkyl.

In certain embodiments, R* is -C(0)O-C\_j;-alkyl, wherein alkyl is unsubstituted or
substituted with one or more OH, halo, cyano or C; j;-alkoxy. In certain embodiments, R? is
10 -C(0)O-C, p-alkyl.

In certain embodiments, R* is -S(0),-C1.12-alkyl.

In certain embodiments, R? is -S(0),NR'R", wherein R' and R" are each independently H,

Ciap-alkyl, or form together with the nitrogen to which they are bound a 3- to 7-membered

heterocycloalkyl containing one or two heteroatoms selected from N, O or S, which

15 heterocycloalkyl is unsubstituted or substituted by one or more substituents independently

selected from B, and B is oxo, halo, OH, C,s-alkyl or C;7-alkoxy. In certain embodiments, R?is
-S(0),NR'R", wherein R' and R" are each independently H or Cy.15-alkyl, preferably C,_j,-alkyl.

In certain embodiments, R” is
H,
20 Ci.12-alkyl, unsubstituted or substituted with one or more OH or F,
-(CH,)q-R?, wherein R is phenyl or 5- or 6-membered heteroaryl and q is 1, 2, 3 or
4, preferably 1,
-C(0)-C.1z-alkyl,
-C(O)(CHz)qNRiRﬁ, wherein R’ and R" are each independently H or Cy.i5-alkyl,
25 preferably C;_j;-alkyl, and q is 1, 2, 3 or 4, preferably 1,
-C(0)0O-C,.1z-alkyl,
-S(0),-Cy.12-alkyl, or
-S(0),NR'R", wherein R' and R" are each independently H or Cy.15-alkyl, preferably
Ci.z-alkyl.

30 In certain embodiments, R? is

H,
Ci.2-alkyl, unsubstituted or substituted with one or more OH,
-(CH,)q-R?, wherein R is phenyl or 5- or 6-membered heteroaryl and q is 1, 2, 3 or
4,
35 preferably 1,
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-C(O)-C]-lz-alkyl,
-C(O)(CHz)qNRiRﬁ, wherein R’ and R" are each independently H or Cy.i5-alkyl,
preferably C;_j;-alkyl, and q is 1, 2, 3 or 4, preferably 1,
-C(0)0O-C,.1z-alkyl,
5 -S(O)z-Cl_lz-alkyl, or

-S(0),NR'R", wherein R' and R" are each independently H or Cy.1,-alkyl, preferably
C]-lz-aﬂ(yl.

In certain embodiments, R* is 2-hydroxy-ethyl, 2-fluoro-cthyl, 2,2-difluoro-cthyl,
-C(O)CH;N(Me),, -C(O)methyl, -CH,-pyridin-2-yl, -COO-t-butyl, H, i-propyl, methyl,
10 -S(O),methyl or -S(O),N(methyl),.

In certain embodiments, R? is 2-hydroxy-cthyl, -C(O)CH,N(Me),, -C(O)methyl, -CH,-
pyridin-2-yl, -COO-t-butyl, H, i-propyl, methyl, -S(O),methyl or -S(O),N(methyl),.

In a certain embodiment, R* is Cl or F. In a certain embodiment, R® is CL.

In a certain embodiment of the invention, the compound of formula I is provided

O/R1
R3
; \Nf \;N
2,N

15 R I
wherein

R is a monovalent cyclic aromatic hydrocarbon moiety consisting of a mono- or bicyclic
aromatic ring, a monovalent 5- or 6-membered aromatic monocyclic or 9- or 10-
membered aromatic bicyclic ring containing from one to four ring heteroatoms selected

20 from N, O, or S, the remaining ring atoms being C, each unsubstituted or substituted with
one or more substituents independently selected from A;
R  isH,
Ci.2-alkyl, unsubstituted or substituted with one or more OH,
-(CH,)q-R?, wherein R® is phenyl or 5- or 6-membered heteroaryl and q is 1, 2, 3 or 4,
25 preferably 1,
-C(0)-Cy.12-alkyl,
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-C(O)(CHz)qNRiRﬁ, wherein R' and R are ecach independently H or Ci.js-alkyl,
preferably C;_j;-alkyl, and q is 1, 2, 3 or 4, preferably 1,
-C(0)0O-C,.1z-alkyl,
-S(0),-Cy.12-alkyl, or
5 -S(0),NR'R", wherein R' and R" are each independently H or Cs-alkyl, preferably

Ciz-alkyl,

R’ isClorF,

A is halo, cyano, OH, C, 7-alkyl, halo-C, s-alkyl, or C,7-alkoxy,

or a pharmaceutically acceptable salt thereof.

10 In a certain embodiment of the invention, the compound of formula I is provided as a

subset of formula I’

R I
wherein HG 1is selected from
1 1 1 1
o~ R o R o~ R o- R
/E/ /:/
HG-1 HG-2 HG-3 HG-4
15 and R', R* and R are as described above, including all combinations thereof.

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
Preferred compounds of the invention are shown in the examples. Particularly preferred are

trans-8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester,
5 trans-8-Chloro-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulene
hydrochloride,
trans-8-Chloro-5-methyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene,
trans-1-[8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-yl]-
10  ethanone,
trans-8-Chloro-5-methanesulfonyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-2-[8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-yl]-
cthanol,
15 trans-8-Chloro-5-isopropyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzoazulene,
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trans-8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
sulfonic acid dimethylamide,
trans-8-Chloro-1-(4-phenoxy-cyclohexyl)-5-pyridin-2-ylmethyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-1-[8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-yl]-
2-dimethylamino-ethanone,
trans-8-Fluoro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid tert-butyl ester,
trans-8-Fluoro-5-methyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
cis-8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester,
cis-8-Chloro-5-methyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
trans-8-Chloro-1-[4-(4-fluoro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(4-fluoro-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
trans-8-Chloro-1-[4-(4-fluoro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(4-cyano-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-4-[4-(8-Chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulen-1-yl)-
cyclohexyloxy]-benzonitrile,
trans-8-Chloro-1-[4-(4-trifluoromethyl-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(3-chloro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(3-chloro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(3-methoxy-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(3-methoxy-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
trans-8-Chloro-1-[4-(3-methoxy-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzoazulene,
trans-3-[4-(8-Chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulen-1-yl)-

cyclohexyloxy]-benzonitrile,

d

1
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trans-8-Chloro-1-(4-m-tolyloxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ ¢]azulene-5-
carboxylic acid tert-butyl ester,
trans-8-Chloro-1-(4-m-tolyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
5 trans-8-Chloro-5-methyl-1-(4-m-tolyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene,
trans-1-[4-(3-tert-Butyl-phenoxy)-cyclohexyl]-8-chloro-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
10  benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,
15 trans-8-Chloro-1-[4-(2-cyano-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-2-[4-(8-Chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulen-1-yl)-
cyclohexyloxy]-benzonitrile hydrochloride,
trans-2-[4-(8-Chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulen-1-yl)-
20 cyclohexyloxy]-benzonitrile,
trans-8-Chloro-1-(4-o-tolyloxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester,
trans-8-Chloro-5-methyl-1-(4-o-tolyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
25 trans-8-Chloro-1-[4-(3,5-difluoro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(3,5-difluoro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(naphthalen-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
30 benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-5-methyl-1-[4-(naphthalen-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(pyridin-3-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
35 trans-8-Chloro-5-methyl-1-[4-(pyridin-3-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(5-chloro-pyridin-3-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-

benzoazulene-5-carboxylic acid tert-butyl ester,



Cl G 076 zzy.""-zo z\)_ 77 N.,..-NNO CONHHC 78 z/z)z 11 zz)_ 79 PR 80
NO CYN, ...,N101 1 NO cr-X81 ..----Ntzy, ,.......... v vs-----INN NN O
Cl NH 82 IwQ 2010/060836 PCT/EP2009/065354
-4 .-
trans-8-Chloro-1-[4-(5-chloro-pyridin-3-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(pyridin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
5 trans-8-Chloro-1-[4-(pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene hydrochloride,
trans-8-Chloro-5-methyl-1-[4-(pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(6-chloro-pyridin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
10  benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(6-chloro-pyridin-2-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(5-chloro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene hydrochloride,
15 trans-8-Chloro-1-[4-(5-chloro-pyridin-2-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(pyrimidin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
cis-8-Chloro-1-[4-(pyrimidin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
20  benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-5-methyl-1-[4-(pyrimidin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(pyrazin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
25 trans- 8-Chloro-5-methyl-1-[4-(pyrazin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(pyrimidin-4-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-5-methyl-1-[4-(pyrimidin-4-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
30 tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(pyridazin-3-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
cis-8-Chloro-1-[4-(pyridazin-3-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
35 trans-8-Chloro-5-methyl-1-[4-(pyridazin-3-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,
cis-8-Chloro-1-[4-(pyridin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-

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

benzo[e]azulene ,
cis-8-Chloro-5-methyl-1-[4-(pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene ,
trans-8-Chloro-1-[4-(3-fluoro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(3-fluoro-pyridin-2-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[el]azulene ,
trans-8-Chloro-1-[4-(5-fluoro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene ,
trans-8-Chloro-1-[4-(5-fluoro-pyridin-2-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[el]azulene ,
trans-8-Chloro-1-[4-(6-methyl-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene ,
trans-8-Chloro-5-(2,2-difluoro-ethyl)-1-[4-(6-methyl-pyridin-2-yloxy)-cyclohexyl]-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene ,
trans-8-Chloro-5-(2-fluoro-ethyl)-1-[4-(5-fluoro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-
4H-2,3,5,10b-tetraaza-benzo[c]azulene ,
trans-8-Chloro-5-ethyl-1-[4-(3-fluoro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[el]azulene ,
trans-8-Chloro-5-ethyl-1-[4-(5-fluoro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[eJazulene ,
trans-8-Chloro-5-ethyl-1-[4-(6-methyl-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene , or
trans-8-Chloro-5-methyl-1-[4-(6-methyl-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-

2,3,5,10b-tetraaza-benzo[e]azulene.
More preferred compounds are

trans-8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester,
trans-8-Chloro-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulene
hydrochloride,
trans-8-Chloro-5-methyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene,
trans-1-[8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-yl]-
ethanone,
trans-8-Chloro-5-methanesulfonyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzoazulene,
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trans-2-[8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-yl]-
cthanol,
trans-8-Chloro-5-isopropyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
trans-8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
sulfonic acid dimethylamide,
trans-8-Chloro-1-(4-phenoxy-cyclohexyl)-5-pyridin-2-ylmethyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-1-[8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-yl]-
2-dimethylamino-ethanone,
trans-8-Fluoro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
carboxylic acid tert-butyl ester,
trans-8-Fluoro-5-methyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
cis-8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester,
cis-8-Chloro-5-methyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
trans-8-Chloro-1-[4-(4-fluoro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(4-fluoro-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
trans-8-Chloro-1-[4-(4-fluoro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(4-cyano-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-4-[4-(8-Chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulen-1-yl)-
cyclohexyloxy]-benzonitrile,
trans-8-Chloro-1-[4-(4-trifluoromethyl-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(3-chloro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(3-chloro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(3-methoxy-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(3-methoxy-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene hydrochloride,
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trans-8-Chloro-1-[4-(3-methoxy-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzoazulene,
trans-3-[4-(8-Chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulen-1-yl)-
cyclohexyloxy]-benzonitrile,
trans-8-Chloro-1-(4-m-tolyloxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ ¢]azulene-5-
carboxylic acid tert-butyl ester,
trans-8-Chloro-1-(4-m-tolyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
trans-8-Chloro-5-methyl-1-(4-m-tolyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene,
trans-1-[4-(3-tert-Butyl-phenoxy)-cyclohexyl]-8-chloro-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(2-cyano-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-2-[4-(8-Chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulen-1-yl)-
cyclohexyloxy]-benzonitrile hydrochloride,
trans-2-[4-(8-Chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulen-1-yl)-
cyclohexyloxy]-benzonitrile,
trans-8-Chloro-1-(4-o-tolyloxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester,
trans-8-Chloro-5-methyl-1-(4-o-tolyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
trans-8-Chloro-1-[4-(3,5-difluoro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(3,5-difluoro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(naphthalen-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-5-methyl-1-[4-(naphthalen-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(pyridin-3-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-

benzoazulene-5-carboxylic acid tert-butyl ester,

96
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trans-8-Chloro-5-methyl-1-[4-(pyridin-3-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(5-chloro-pyridin-3-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
5 trans-8-Chloro-1-[4-(5-chloro-pyridin-3-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(pyridin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
10  benzoazulene hydrochloride,
trans-8-Chloro-5-methyl-1-[4-(pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,
trans-8-Chloro-1-[4-(6-chloro-pyridin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
15 trans-8-Chloro-1-[4-(6-chloro-pyridin-2-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(5-chloro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene hydrochloride,
trans-8-Chloro-1-[4-(5-chloro-pyridin-2-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
20 2,3,5,10b-tetraaza-benzo[elazulene,
trans-8-Chloro-1-[4-(pyrimidin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
cis-8-Chloro-1-[4-(pyrimidin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
25 trans-8-Chloro-5-methyl-1-[4-(pyrimidin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(pyrazin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans- 8-Chloro-5-methyl-1-[4-(pyrazin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
30 tetraaza-benzo[e]azulene,
trans-8-Chloro-1-[4-(pyrimidin-4-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-5-methyl-1-[4-(pyrimidin-4-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,
35 trans-8-Chloro-1-[4-(pyridazin-3-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
cis-8-Chloro-1-[4-(pyridazin-3-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester, or
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trans-8-Chloro-5-methyl-1-[4-(pyridazin-3-yloxy)-cyclohexyl]-5,6-dihydro-4H-

2,3,5,10b-tetraaza-benzo[e]azulene.

Particularly  preferred are trans-8-Chloro-5-methyl-1-(4-phenoxy-cyclohexyl)-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene and trans-8-Chloro-5-methyl-1-[4-(pyridin-2-
yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulene..

Most preferred is trans-8-Chloro-5-methyl-1-[4-(pyridin-2-yloxy)-cyclohexyl]-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzoazulene.

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

embodiments obtainable by a process according as described herewithin.

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

embodiments, whenever obtained by a process according as described herewithin.

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

embodiments for the use as therapeutically active substance.

A certain embodiment of the invention is a compound as described in any of the
embodiments for a use in 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, schizophrenia, and aggressive behavior.

A certain embodiment of the invention is a pharmaceutical composition comprising a

compound as described in any of the embodiments.

A certain embodiment of the invention is a pharmaceutical composition comprising a
compound as described in any of the embodiments, wherein it 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, 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 preparation of a medicament.

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,
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A certain embodiment of the invention is a method for the therapeutic and/or
prophylactic treatment of dysmenorrhea, male or female sexual dysfunction, hypertension,

10  chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
anxiety, depressive disorders, obsessive compulsive disorder, autistic spectrum disorders,
schizophrenia, and aggressive behavior, which method comprises administering a compound as

defined in any if the embodiments to a human being or animal.

In a certain embodiment, the compounds of formula (I) of the invention can be

15 manufactured according to a process comprising the step of reacting a compound of formula (II)

1

|
O
N
“NH,
O 11
with a compound of formula (IIT)
H ,S
N
R’ N
2
Rm

to obtain a compound of formula (I) wherein R', R* and R? are as defined hereinabove for
20  formula (I).

The processes are described in more detail with the following general schemes and
procedures A to G.
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Scheme 2: General Scheme B

10 Compounds of formula (I) with R* different from H can be prepared from compounds of formula
(I-b) (compounds of formula (I) wherein R? is H) according to methods known in the art, e.g. by
treating a compound of formula (I-b) with an inorganic base such as a carbonate salt or an
organic base such as a tertiary amine and an electrophilic reactant R>-LG (wherein LG is a
leaving group, ¢.g. halogen or sulfonyl) which is either commercially available or easily

15 prepared according to methods and starting materials well known in the art. Alternatively,
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Scheme 3: General Scheme C

Thiolactam derivatives of formula (IT1I-1) (compounds of formula (IIT) in which R is tert-
butoxycarbonyl) can be obtained as follows: Transformation of a 2-nitrobenzyl alcohol of

15 formula (a) to a benylic chloride of formula (b) can be effected by a chlorinating reagent such as
thionyl chloride in the presence of an organic tertiary amine base. Alkylation of a compound of
formula (b) with glycine ethyl ester hydrochloride in the presence of an organic tertiary amine
base and N-protection of the resulting compound of formula (c) using di-tert-butyl dicarbonate

and a catalytic amount of 4-N,N-dimethylaminopyridine gives compounds of formula (d). The

20 nitro group can be reduced selectively by hydrogenation over palladium on charcoal, which has



trans-8-Chloro-5 -nmethyl-1- [4-(pyridin-2-ylo xy)-cyclohexyl] -5

, 6-di hydro-4H 2, 3, 5, 10bt et r aaza- benzoazul ene,

t r ans- 8- Gibanw/akdsse ( 6- chl or o- pyri di n- 2- yl oxy) - cycl ohexyPLTAH2@8k25334 5, 10b- t
etraaza- 10 benzo[ e] azul ene-5-carboxyl3x-acid tert-butyl ester,

t rans- 8- Chl or o- 144- ( 6- chl or o- pyri di n- 2-yl oxy) - cycl ohexyl ] - 5- nethyl 5, 6-di hy
dr o- 4H2>e@n, prelidited etitharazine bdnesuel) az mihe begmide, to give aniline intermediates of formula

t |

S nydr SYaiAyth b A %5@%15L§n1§ thlf PRI but of formula (o)
15t r ané"llgl @:ﬁmltﬂb& 1944 4.5 -RAMSOLBY 19yir e Fid 1y F%Wydf@ééﬁlb He e cB s g ives ok di
hydr o- 45tmida BRI QQ)‘thzﬁﬁé' ﬁfeatlﬁféﬁt%iee] BEHPSIR, of formula (f) with Lawesson s reagent

tran d .o cl ohexyl 4 6H—2 Ob-t etraaza
benzol G4 @ﬁ@e s Jacitidie la%e e ERdind: ”" iosphorots

cis-8- @hh@mﬂﬁde@%Hdwaa&tmmﬁmaaﬁeyIoxy) cyclohexyl] 4H, 6H- 2, 3, 5, 10b-t etraaza-
20 benzo[ e] azul ene-5-carboxylic acid tert-butyl ester, trans-8-Chl oro-5

-methyl-1- [4-(pyrimdin-2-ylo xy)-cyclomrexyl] -5

, 6- di hydr o- 4H 2H® Qbt et r aaza- benzo[ e] @mabene, g0,
@ azi n-2-yl oxy) - cyctotrexyt ] - 4H, 6 , 5, 10b-t etraazabe
boxyIN=€Oack d Reok- butﬂWFester 25t r | oro-5

trans- 8- Chl or o- 144+

nzo[e]azulene 5-car

-met hyl -1- [4-(pyrazin-2tylo xy)-cyclo h xgl] -5, 6- dlhydroO4H-2 3,5, 10b-
tetraaza- benzo[e]azulenéD\ R

trans- 8- Chl or o- 144- (pyri m di n- 4-y] oxy) - cycl ohexyl ] -4H, 6H 2, 3,5, 10b-tetraaza
benzo[e]azulene 5-car %yl ic acidVtert - butyl ester, tW‘ﬂs 8- Chl oro-5
-methyl-1- [4-(pyrimdin-4-ylo xy)-cyclo hexyl] -5 ,6-di hydro-4H- 2, 3, 5, 10b-
30 tetraaza benge[ el azul ene, PPh;,

t r ans- 8- Chl or o- 144; i dazi n- 3-yl oxy) - cPERBhexyl =

benzo[ e] azul ene- 5- S hC a&ci Rt@Ht-b ster,
ci s-8-Chl oro-1-[4-(pyridazi n-3-yl oxy) - cygwih§¥yl]-4H,6 O10b-t et raazab
enzo[e]azulene 5-carboxydic acid tert-butyl ester 35trans- -Chloro-5
-nmet hyl -1- [4-(pyridazin-3R-ylo xy)-cyclo hexyl] -5 ,6-di hydirg 4H 2, 3

, 5, 10b- tetraaza benzo e&azulene
ci s- 8- Chl or o- 1- [ 4- (pyrivdfn-2 onxy) cycl ohexyl ] -4H, 6HY2>23, 5, 10b- t et r aazaben
zo[ e] azul ene-5-carboxylic acid tert-butyl ester , WO
2010/060836PCT/EPZ@G@&Q§5354 - 25 - cis-8-Chloro-1- [4-(pyridin-2-ylo
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HO o
DMF, 120 °C R1/
1 -
O + R1-CI o
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O. Cul, 1,10-phenanthroline, Cs,CO,, 0
toluene, reflux R

R = Me, Et R' = Heteroaryl

Scheme 5: General Scheme E
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Scheme 7: General Scheme G

A 4-aryloxy-cyclohexanecarboxylic acid ester of formula (VI) can be converted to a
15 hydrazide derivative of formula (II) by heating with hydrazine hydrate. Alternatively, an ester
derivative of formula (VI) can be hydrolyzed to a carboxylic acid derivative of formula (VIII)

using a biphasic mixture of aqueous sodium or potassium hydroxide solution and an etheral
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%/(é(ﬁﬁ)a@glghq)ghtsyghqula@@sing the Cheng-Prussoff equation.

trans- 8- Chl or o- 144- (6- chl or o- pyri di n- 2-yl oxy) - cycl ohexyl ] - 4H, 6H 2, 3, 5, 10b- t
et r aazabenzofig] RAblvaRerdr&entlavy die aelwd theehita

istle £8H8Y, against human Vla

15t rans- 8- Chl ar o- 144- é6- chl.oro-pyridi n-2-yl oxy) - cycl ohexyl ]- 5- met hy1-5, 6- di
hydr o- 4¢cPr 8T somppinda pecording FRREsnt s iidhe,
trans- 8-Chloro-1{4-(5-chloro-pyridin-2-yl o xy)-cyclohexyl] -5
, 6-di hydié% 4H- 2, pK3, 10pt aaza- bl o[ e] agyl.ene hydkochl ory de, pKi
trans- B- For 0- (MM1a)5- chl or o- pyr(h¥ila) 2-yl oxy) - cy¢hBh@xy| ] - 5- met|hy(bV3ab- di hy
dro-4H 209 2Z,[3, 54 1gb-tet raaza;bengpf e] azulgne, 8 92 74 795
t r ans- B=Chtorro=—144=Apyrimitr2=yloxy)=reyclohexyti=—4H 6423, 5,10t etraaza
benzo[ ] :2'” ene- g'ggar h yyéfr aci ng'virf - th@I est p?;l 75) L‘géf
ci s-8-Chl dro-|1-[ 380pyr|i m & n- 2- yI%&) - gycldGhexy! 1 848, 6H 2, 395, 10b-8.81 r aazab
enzo[ e] azyl ene- 58g8ar boxyl o2& aci d g&gt-butyd] ester 843 80 7.90
25t r ang=-8z Chijorog 5~methyIsd- {4-( rmdiTe2-yl o J- Ccycloghexyt | ¢ 5
, 6- di hydro-—4h-2, %9\% 10by deLf rLazfagqufenzc[eF%zu?/ .ﬂ.efé'yzl)6 d 82517 €26
t rans- B- Al orlo- 1880 ( pyr azFh- 24yl %33 - cyicl Mexy| 1 - 84 l6H 2, 385, 10b- 1242 aazabe
nzo[ e] azulFeng- 5- 8&7boxyl i 80 aci d t%48& - but yl5Sester, 8tBanst 85 8.12
8 Onl oy - B-MEINVE7H- [~ (Ryragi n-ZeyT 0 [Xy)scycl o ROWYTT - Sg6 8.46
, 6- di hydro=—4H2,3510b=—30tet —benzol elazutene;
trans- 8- | orlo- ’Ingi( pyri n?é[i’i n+4- ;ﬁj{iﬂy) - ryrﬁlnhpyyl ?LgEH, 6H- ?,8%, 5, ’Iﬂh7-'?]pt raaza
benzo[ g] aful ¢ne- 868ar boxydd ¢ aci B-3krt -buthpl est es;34 92 8.62

11 8.26 36 8.12 64 8.02 93 8.10

13 8.27 37 8.77 66 8.04 95 8.04

14 8.03 38 7.74 67 8.48 98 8.52

16 8.54 43 8.21 68 8.21 101 8.04

17 8.43 44 8.47 69 8.96 105 8.24

18 8.02 45 8.44 70 8.04 110 7.29

19 8.51 46 8.54 72 8.62 111 8.48

Table 3: human V1a pKi of selected examples



trans-8-Chl oro-5-nethyl-1- [4-(pyrimdin-4-ylo xy)-cyclo hexyl] -5

, 6-di hydro-4H 2, 3, 5, 10bt et r aaza- benzo[ e] azul ene,

35t r ans- 8wGhbovmwesB44- ( pyri dazi n- 3-yl oxy) - cycl ohexyl | - AHPEIHER2B9H6BBD- t et r aa
za- benzo[ e] azul ene-5-carboxylic acid-3ert-butyl ester,

ci s-8-Chl oro-1-[4-(pyridazin-3-yl oxy)-cycl ohexyl]-4H, 6H 2, 3, 5, 10b-tetraazab
enzo[ e|Hmumanerticat Gobmoyitioasaci d tert-butyl ester, or WO

2010/ 060836PCT/ EP2009/ 065354 - 29 - trans-8-Chl oro -5-nethyl -

[4- (pyri dazifhe3ou Quffd/s) of fg%lrﬁl[llhq a@%ll els their pﬁaﬂﬁare&mc%ll?l usable a01d addltlon salt

-4H2, 3, 5, 10b- tetr aza- benz azul en cul ar| referred are

t r ans- S2I0he B aS50qeigampntss ¢ @4111;& %fﬂsﬂwf PhgEMacsUticak prepatgtions. T&Pﬁ ypwceuiqab 3

, 5, 10bph§lafARAARERZ AdhRlist@2d b@m a@dmttham&nsofitable@d Qoat8d FBIdY |drdgdes, hard
[g g_ )l;ralpéjla %g&]ﬁtub%mélﬁgé m)]éﬁgns ernui(sYOIJs IQB§1tls’p61?%(|?1£§¥?é%a(?rgmls%’aaon can, however,

t r ans- &ischbeoefbechedmictayly- d.g. [dtheplprm dif isupaositorixsy Jor paadncerilex yeld. in Shdfordi blydr o
-4H-2, 3, eéu&gghhﬁ%gaaza benzo azul ene. A certain enbodi nent of the

i nvent i OR 18 & conpound as described in any of the enbodi ments obtai nabl e
by a process according as described herewi thin. 10A certain enbodi nent of

t he i nventi diicicemgpog Upemgs 1 gad gieimdgrmeccaicaliyrusable asidindditiparsalis can be

whenev g0 QBdcai Wikl ﬂﬂﬁrrﬁac@ﬁ%ﬁ?sln@t@ CRbfiaRE 88 ofdg%&r tRedehe rf@Nﬁehbﬂﬂ)ductlon of A
cer alnégnbodlnen f t he égp%lon iiS.a co as describ Q of

t hel € e vesetoc b Rin dragses e SR PRI deciofe O stay ar o P n
egogl rmertéofp]falct hyecati\aeidt droifs $ass @t camplaingddas sdels exaqbleﬁkslerg &hﬁ/ta@feti hlmgﬁés
enbodi nenp or, event.ion or

or ¢ enand i Slpihe Bl SORaRE SXEPBRTo D o BRI Soadls LR REAER 0ill®
|napprGpmﬁaﬁésseun%ﬂwamdé@uwbﬁmpﬂE@SJn liver cirrhosis, nephrotic
syndrome, anxiety, depressive disorders, obsessive conpulsive disorder,

autistic Sp%%ﬁtﬁME”'eQbi%%%ef& the ﬁiahafaetmeeaf %m@&ﬁl AU BFRI A€ che %Yér%olyols
A certai n _enbodi ment of }he invention 1s, a g; macelt I cal comrposition

conpY i SPHGARSDANENWEHR EU5esHiS YUl ﬁixﬁlpéffws T RStigRiseHtiRBh RES ©-8. waterp

cer tai ra_ldaﬁb@dpdnmt glicetdlevdgewemdlmtd su@bw‘ead’cfm&ﬁyfolr@ poSREmASId ¢.QMatural
conpr|5|§%, gpnBound a de%%r & H qg& t he enbodi nents wherein it is
usef ul % GPPIERE PPVt B SF { HE e Qkﬁﬁﬁorrhea nmal e or fenale
sexual dysfunction, hypertension, chronic heart failure, inappropriate
secretion ofMueeyr ébsipharthacegticai prehagtions wephewitiic wsﬂmjh@& aolbizers, 25
depr es g YAt %@tﬁ[%s ARS SR ARANSor. ORI SILME ¢ ﬁfoaql&sd%faw?aﬂ{s' §5uscfo§% ihig The
di sorders, schizo r e ia, and aggr essi ve pehavio

enbdi @éﬁl@tlféfpr%ﬁ@reu hutersi §1RSieS (RNt < BrioxIdaBip dliew cas aéﬁ@seqqt%@cﬁtnﬂnotaﬁry of

t he em@@h@ﬂbalﬁ&aﬂu%mu@gt@@@@atl on of a nedicanment. A certain enbodi nent
of the invention is the use of a conmpound as described in any of 30 the

enmbodi nent s .for, the preparat.j,on of nedi ca wher mcrmm
dserul 'Tor (W8 ISy BV SFUER et BRPS Py Enah shiReae b ioper Earael | °
sexual reysfeuratsiiomacthypectleanssoin gemralnircthh easc offcaall aalnamsiratmpar dplyi datsege

secreti 0 ' ' ir [ -

2010/ oo AT REBIBST s bV ot Mﬁ%ﬁ@& CRLEP K B AT b afffopriace,
s&ssialtboudhrtbe b vpaipapslont e alsube stdced ehwhenipsehdor der s, schi zophr eni a,

and aggr essi ve behavi or. A certain enbodi nent of the invention is the

use of a COWUMl@ﬁn@e@&mpb@d ilhdtrary tef préRne ThRetBE NH&hd@r likhiendrievent i on
or treatnent of %sneno lLe or female sexual 5 dysfunction,

hypertéﬂ@?ﬁﬁ“ﬁ§ﬁT HVeh f“? CI5%H%, i nappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrone, anxiety, depressive

di sor der s, Eshspks bl eorommpidns av@rding oo thennveation ste butsppesdtrlum i teor der s,

schi zophreni a, and aggressive behavi or. A certain enbodi nent of the
invention is a method for the therapeutic and/or prophylactic treatnent of
dysnenorrhea, male or fenmal e sexual dysfunction, hypertension, 10 chronic
heart failure, inappropriate secretion of vasopressin, |iver cirrhosis,
nephrotic syndronme, anxiety, depressive disorders, obsessive conmpul sive

di sorder, autistic spectrumdisorders, schizophrenia, and aggressive
behavi or, which nethod conprises adm nistering a conpound as defined in any
if the enbodinments to a human being or ani nal.



In a certain enbodi nent, the conpounds of fornula (1) of the invention can
be 15 manufactured according to a process conprising the step of reacting a
conpound wb 2hovesodza (1) RL O with a conpound of fornul C{TIEPR)09/065354 to
obtain a conmpound of forrmula (I) whered3$-R, R2 and R3 are as defined

her ei nabove for 20 formula (I). WD 2010/ 060836PCT/ EP2009/ 065354 -31 -
11111 BetpheAl: General Schene A Conmpounds of fornula (1) can be
prepared by thernmal condensation of a hydrazide derivative of forrmula (I1)

and a tﬂbféltsa(?fttﬁérfoqﬁ(w qaédrﬂ sﬁfon aPL H’H aét'u%e'd)m ﬂ‘l@"{%u§yl’ﬁélﬁfélgl s of 5 corrpounds

of formula I's out I'n genera schenmes D- G hereinafter. Conpounds
of for .|a III) cam pe preparea fottow ng the general scheme C as

descri bEWIeEeH| nafter. General scheme A is_herei dBgf@Ctf yrt her i1l ustralt ed
wi th general procedure V. | - al|sb R2 Q5 Schene 210()Gener all s6gheme B 10

\
CO”pOUﬁW#ﬁ#Hﬁth mdiffcrc IIUmII\.’ II IJC PICP‘ICC!I T Ul
conpoundsCafpéwrdmilfarniulab) (conmpodnds of fpRiula (1) Merein R300s H)
€

f
according, To methods known in the art, €.g TTeat|i a compounad of
f or nul MMMM%%M c

base sUghCeams Stafckrti ary am ne and 18n eI ectrephilic rlgmctant R260G (wherjein
LGis a rou hal o¢ sul [ whi 1s elth

conmer ‘I nﬁaqrog[glgtg ILBRR‘@HH]PQ%QQ. | \I ’$2 nr nn:\r gélg‘cz;or r|| I t o net l gég and
starting. Nﬁgﬂersuﬁthtda&Jté known in tlhe art. Al t er nat i vell Y,
Total 100 167 167 831

Table 4: possible tablet composition

Manufacturing Procedure

1 Mix ingredients 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4

Add ingredient 5 and mix for three minutes; compress on a suitable press.

Example B-1

10  Capsules of the following composition are manufactured:

ingredient mg/capsule

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

Table 5: possible capsule ingredient composition
Manufacturing Procedure

1. Mix ingredients 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add ingredients 4 and 5 and mix for 3 minutes.

15 3. Fill into a suitable capsule.



WO 2010/ 060836PCT/ EP2009/ 065354 - 32 - conpounds of formula (1) can be
obt ai ned via reductive al kyl ati on by consecutively treating a conpound of
formul a (wWokpiowdcbdssa ket one or al dehyde and a suitabl e PeumpRong/oespent, e.g.
a borohydride derivative such as sodius? borohydri de, sodi um
cyanobor ohydri de or sodiumtriacetoxyborohydride. Conpounds of formula
(1-b) can Béke o@madnmeicbftfyrrmllea\/la@,esecn‘ndtchm Sarshbst fitsthe ntixdinef mxenpelthdn of
f or mul { r

g éondﬁlhﬂgngﬁtﬁgggé m%tdr rﬁx{g'i to tf;@ nﬁlé te?é gn(a rmsfgn%m(ﬂn s@ar@c@f

conveni_ent as the sa free base C aqueous

wor k- ups @@deﬂrtb%rﬁweaﬂd rweééhrﬁs@wmné mixtwrglinfifled by naching dutraitele capsHesa
(1) inowhinghl &hating chyutdlut oxycarbonyl) with an acid in a suitable solvent,
e.g. nmethanesul fonic acid in dichloromethane or tetrahydrofuran or

hydrochl or i idin nmethanol. General scheme Cis hereinafter further 10
illét%@@&ﬁéﬂ general procedures VI and VI, a NO2H2, zZnBr2, NH2 Pd/C
00 Et0Ac, OyNo RTOyNo )c0)cO Schene 3: General Schene C Thi ol actam

der i vatSofteGelatinef Gapsulesof the lfellowing Comppouimdseaianfitictméd (111) in which R2 is
tert- butoxvcarbonvl) can be obtained as follows: Transformation of a

2-nitrq@ ¢ alcohol of 15 fornmula (q) to a benylig, %ghg[ Lde of formla
(b) can e e fected by a chlorinatingl|reagent such ad ronyl chloride

t he pn anic tertiary amsne base. Al kylation of a conmpound| of
forrmlljlgfso(/?ﬁéb\I}&TO "EQED thy nefxr ?fﬁroch!oride ?n the presencengf ah

organicnﬂbmmwaxy anlne base and N-prot/é&tion of the resulting conpound of

f or nul tert.-butyl dicarbgnate and a catal ytic anpunt of
4-N, gﬁ&%&gnﬁg§g$X%h§mkpﬂmq "yvcs con;ghnds ef—+Formuta {“) Fhe—20-—

group daangtmédumedeéphmnnbvely by hyddogenati on over pall adi um on
charcc%%ya%ghﬁﬂlhas WO 2010/060836PCTQ§82009/065354 - 33 -

trn
L4

Total 165

Table 6: possible soft gelatine capsule ingredient composition

ingredient mg/capsule
Gelatin 75

Glycerol 85 % 32

Karion 83 8 (dry matter)

Titan dioxide 0.4

Iron oxide yellow 1.1

Total 116.5

Table 7: possible soft gelatine capsule composition
Manufacturing Procedure

10 The compound of formula I is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules are

treated according to the usual procedures.



been pretreated with a zinc halide such as zinc bromde, to give aniline

internediates of forrmula (e). Cyclization to lactans of formula (f) is

achi eved w9 20roembsent of conpounds of fornmula (e) wth a&cswmpreabloesssase,

e.g. potassiumtert-butoxide, in tetradydrofuran. A thiolactamderivative

of formula (I11-1) is obtained by treatnent of a conpound of formula (f)

with LdxespbnCs reagent 5

(2, 4- bi s- (4-nmet hoxyphenyl) -1, 3, 2, 4-di t hi adi phosphet ane- 2, 4-di sul fi de) Or phos

phor ousy 956%%?19#&?19%”110“% ﬁ&lt‘io%r‘&?%?ah&fa&ured Et heri fication of a

4- hydr oxy- cycl ohexanecar b Ic acid ester of formula (IV) with a 10 phenol

derivative of formuta (V) unaer Mtsunofju conditions teads to a

4- aryl X3gE B¢ hexanecar boxylic acid ester of formil amg@uppundpr inversion

of conf @H{p@hh(pgffo'll}guﬁ jtrans-4- aryl oxy-|cycl ohexanecar boxyl ic acid esters

of formuta (Vi-1I) are obtained froma ciS-4-hydroxycyclohexanecarboxytilc

aci d esDBPPASHORIR#S| o (1V-1), while ci -l 5y| oxy-cycl ohexanecarboxylic

aci d estrgfg of fornula (Vi -2) are obtai nedohrom a

t r ans- 4-hydroxy-cyctohexanecarboxylic acid 15 ester of formula (TV-2)-

sodi um’ ﬁﬁfrﬁa@egamﬁwwowe@gww 120C +R1-Cl 70- or Qul,

1, 10- phenant hrol i ne, Cs2CO3, toluene, reflux VIIVI-a R = |ve, Et R1=

HeteroaﬂaﬂufcﬁaM@P@ce&&aeral Schene E WD 2010/ 060836PCT/ EP2009/ 065354 - 34
Conmpounds of fornul a (VI-a) (conpounds of formula (VI) in which R

! T
ester of 1Rty BRI O oS RS RS FRISHE A i 8"

pr esendé’® @fThz@r wpai the ufmelorrposvtd@redmwmeumd of famulat] ipddded dharetormad Kameduntfliinat e
and a kgs ﬁls?élg&i @&n@%gﬁ Fh 'ﬁh%‘febﬁ NRLEd 1&0%%@&0;329109& Iof kitdoEsiRy eSERCe

of 5 a cata st system'fornmed from _cuprous phenant hrol i ne
and a 1589 ﬂseu%lﬁp%%w&lé%ar@ﬁh%lfeﬁma@ érorrhthﬁdn%%a%it packeq m@hwduaﬂm 0 X RPES Ve,
Et Schemenchil f&eneral Schene F Compounds of fornula (VI-b)
(conpounds of formula (VI) in which Rl is substituted 10 with C) can be

decm]org' nat ?e%under hydr ogenol ytic conditions in the presence of palladium
on a dtriethylamne in ethyl acetate at roomtenperature.

Injection solutions of the following composition are manufactured:

ingredient mg/injection solution.
Compound of formula I 3

Polyethylene Glycol 400 150

acetic acid q.s. ad pH 5.0

water for injection solutions ad 1.0 ml

Table 9: possible injection solution composition
Manufacturing Procedure

The compound of formula I is dissolved in a mixture of Polyethylene Glycol 400 and water
15 for injection (part). The pH is adjusted to 5.0 by acetic acid. The volume is adjusted to 1.0 ml by
addition of the residual amount of water. The solution is filtered, filled into vials using an

appropriate overage and sterilized.



\ 2 Magq NaCH 1, 4-di oxane, RT 1) ethyl chloroformate, Et3N, THF, 0C 2)
hydr azi ne hydrate, MeOH, RT Rl OH VIl Schenme 7: General Schene G A

4- aryl oxywoyeloatsessanecar boxyl i ¢ acid ester of formul a (YCI/RrPaswobesssonvert ed
to a 15 hydrazide derivative of formu4l{11) by heating with hydrazine
hydrate. Alternatively, an ester derivative of fornmula (VI) can be

hydr ol \EzethpfeoEa car boxylic acid derivative of formula (MI1) using a

bi phasi ¢ m xture of aqueous sodi um or potassi um hydroxi de sol ution and an
et her alsqol JARORARAAHORITHL FRRAOS QBRBR o B0 - S0l vent such as di oxan, A
hydra2|de derivative o can be obt ai ned by activating an acid
i ntermediate of formula (Vit1), e. g. wtjr ethyt _chtoroformate, thionyt
chl ori|degredigdll yi chl ori de or a peptide coupling reageﬂ@%sﬁﬁ@tsubsequent

coupl i raz . The correspondi hg, pharnaceutically acceptable
salts &%‘W%&?&g OEE]H obtained by 5 standard nmethods known to the perspn

skilleqikﬂm@hgmﬁbgmb@ g. by dlssoIV|ng t hggigonpound of forrmula | in a
sui t abt e sol vent —such oxan_or [1THE_and adding am appropriate

anount Mncrqq%tqlmer@ﬁlﬂsa(w?@‘émH hhe proMf% s can usually be isolated b

filtratgdoaMn@EarByxyhitt QTR Emgbgphy The convg;sion of a compound of fornulal |
into & narnaceut|ca|| acceptabie salt Th a base can be carried out D
t r eat bRty VY RYTE1dgn Ky pound with such a hse (e possible nethod to 10
forn1sqg@¥@$§ﬁkkmb&3e.g. by addition of [l{® equival ents of a basic salt
such 1%‘e.%h N&&{»", wherein M= metal of ammoni um cation and n = nunber| of
hydr o itlgvoXigg g UVe%H a solution of the conpound in a suitable solvent (el g.
et hanglgotgt hanol -water nixture, tetrahydrofger an-water m xture) and to
r emov sol vent by evaporatlon or ryophifisation. Insofar as their
prepargkpghuxgoﬁ le $ichel GOBWeSiANt he exanpl es, the conpounds of formula | as
15 well as all internedi ate products can be prepared accordi ng to anal ogous
met hodsi@ufecaoigPrvgediset he nmet hods set forth herewithin. Starting
naterials are comercially available, known in the art or can be prepared
net hods r r
appr Ci at 6 dlﬁ’h% uﬁcl‘Sf %Hnug I 15 &19%?%#0&&%”@]{0?0c[rystalh{l% celll%lons\\éﬂearrll%i sg&urn Moy
be der |C@15?Di’<}§1@@|théﬁ ceflmhtsm@dagra@ﬂ@m@gvmlba pristpirel ef gelyiviradnyvedidowd @hwateé The
capabl eof,18ORVAKSY Q}Whﬁﬁ@éﬁeﬁlﬁmgtgaﬁa&emﬁ%ﬁ@ﬂﬁv& %Q@Hﬁ‘g’eé EhdVfil¥&¥ into, sachets.
Phar macol i m cal Tests he conpounds of present invention exhibit
Vi a acE:V|tﬁ. They are selectlve i nhibitors of the Via receptor and are
t her ef ly to have a | ow potential to cause unwanted of f-target
related side-effects. The Via activity may be detected as descri bed bel ow.
25The hunan7N%dbhﬁmﬂgm@mnphs164%hﬁdphymﬁﬂﬂﬂ3m$mmhmkﬁﬁhimhmm&m,EhmﬁﬂmRNA
The; o0 S e i ng
o L d(;n ?%]e s ‘fl&iﬁ%‘ég talﬁﬁ?;mg@@%hg 'A&ﬂ%)l {5‘; Iﬁ{e% dﬁgée’[gtg@h b mF?éig%E b%tr{gr &p?e%?xﬁﬁﬁ&é
afflnlﬂvﬂ@ﬁ7the conmpounds from the present invention to the human Via
receptor binding studies were perforned CBII nenbranes wer e prepared from
HEK293 cel | s 4H3AKIXe phexanee o p i te b
in 20

<<

(ol

4-Hydroxy-cyclohexanecarboxylic acid ester 1

cis-4-Hydroxy-cyclohexanecarboxylic acid methyl ester
15 A solution of cis-4-hydroxy-cyclohexanecarboxylic acid (10.0 g, 69.4 mmol) and a catalytic
amount of concentrated sulfuric acid in methanol (700 ml) was heated at reflux over night. After
cooling to room temperature the reaction mixture was neutralized by the addition of solid sodium
carbonate. The mixture was stirred for 30 min, filtered and concentrated in vacuo. The residue
was triturated in ethyl acetate (150ml). The solids were removed by filtration. The filtrate was
20  concentrated in vacuo to give the crude product (10.3 g, 94%) as colorless oil, which was used in
the following steps without further purification. MS m/e: 159 (M+H").
4-Hydroxy-cyclohexanecarboxylic acid ester 2

trans-4-Hydroxy-cyclohexanecarboxylic acid methyl ester
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a 4- aryloxy-cyclohexanecarboxyhc acid ester of formula (VI).

General procedure II: Sodium methanesulfinate mediated arylation
To a solution of a 4-hydroxy-cyclohexanecarboxylic acid ester of formula (IV) (1 eq) and a
heteroaryl chloride derivative (1 eq) in dry N,N-dimethylformamide (1 M) are added
20  consecutively sodium methanesulfinate (85%, 0.25 - 1 eq) and potassium carbonate (1.5 eq).
After completed addition the reaction mixture is stirred at 120 °C for 3-18 h. After cooling to
room temperature the reaction mixture is partitioned between tert-butyl methyl ether and water.
The layers are separated and the aqueous layer is extracted with one to two portions of tert-butyl
methyl ether. The combined organic layers are washed with one to two portions of water, dried
25 over anhydrous sodium sulfate and concentrated in vacuo. Purification by flash-chromatography
gives a 4-heteroaryloxy-cyclohexanecarboxylic acid ester of formula (VI-a).
General procedure III: Copper catalyzed arylation
To a mixture of cuprous iodide (0.1 eq), 1,10-phenanthroline (0.2 eq) and a heteroaryl chloride
derivative (1 eq) in toluene (2 M) are added a 4-hydroxy-cyclohexanecarboxylic acid ester of
30 formula (IV) (1 eq) and cesium carbonate (2 eq). The reaction mixture is heated at reflux for 20 h.
After cooling to room temperature the reaction mixture is partitioned between ethyl acetate and
water. The layers are separated and the aqueous layer is extracted with one to two portions of
cthyl acetate. The combined organic layers are washed with one to two portions of 0.5 aqueous

hydrogen chloride solution, dried over anhydrous sodium sulfate and concentrated in vacuo.
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Purification by flash-chromatography gives a 4-heteroaryloxy-cyclohexanecarboxylic acid ester
of formula (VI-a).
4-Aryloxy-cyclohexanecarboxylic acid ester 1
trans-4-Phenoxy-cyclohexanecarboxylic acid methyl ester
5 The title compound was obtained as colorless oil in 23% yield according to general procedure 1.
Phenol: Phenol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 234 (M)
10 4-Aryloxy-cyclohexanecarboxylic acid ester 2
cis-4-Phenoxy-cyclohexanecarboxylic acid methyl ester
The title compound was obtained as colorless oil in 54% yield according to general procedure 1.
Phenol: Phenol
4-Hydroxy-cyclohexanecarboxylic acid ester: trans-4-Hydroxy-cyclohexanecarboxylic acid
15 methyl ester
MS m/e: 234 (M)
4-Aryloxy-cyclohexanecarboxylic acid ester 3
trans-4-(4-Fluoro-phenoxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained as pink oil in 29% yield according to general procedure 1.
20 Phenol: 4-Fluorophenol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 252 (M)
4-Aryloxy-cyclohexanecarboxylic acid ester 4
25 trans-4-(4-Cyano-phenoxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained according to general procedure 1.
Phenol: 4-Hydroxybenzonitrile
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
30  MS m/e: 260 (M+H ")
4-Aryloxy-cyclohexanecarboxylic acid ester S
trans-4-(4-Trifluoromethyl-phenoxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained according to general procedure 1.

Phenol: 4-Trifluoromethyl-phenol
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4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 303 (M+H ")
4-Aryloxy-cyclohexanecarboxylic acid ester 6
5 trans-4-(3-Chloro-phenoxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained as colorless oil in 38% yield according to general procedure 1
Phenol: 3-Chlorophenol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
10 MS m/e: 268 (M)
4-Aryloxy-cyclohexanecarboxylic acid ester 7
trans-4-(3-Methoxy-phenoxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained as pink oil in 33% yield according to general procedure 1.
Phenol: 3-Methoxyphenol
15 4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 265 (M+H")
4-Aryloxy-cyclohexanecarboxylic acid ester 8
trans-4-(3-Cyano-phenoxy)-cyclohexanecarboxylic acid methyl ester
20  The title compound was obtained as white solid in 29% yield according to general procedure 1.
Phenol: 3-Hydroxypyridine
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 259 (M+H")
25 4-Aryloxy-cyclohexanecarboxylic acid ester 9
trans-4-m-Tolyloxy-cyclohexanecarboxylic acid methyl ester
The title compound was obtained according to general procedure 1.
Phenol: 3-Methylphenol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
30 ester
MS m/e: 248 (M ")
4-Aryloxy-cyclohexanecarboxylic acid ester 10
trans-4-(3-tert-Butyl-phenoxy)-cyclohexanecarboxylic acid methyl ester

The title compound was obtained according to general procedure 1.
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Phenol: 3-tert-Butylphenol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 291 (M+H ")
5 4-Aryloxy-cyclohexanecarboxylic acid ester 11
trans-4-(3-Trifluoromethyl-phenoxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained according to general procedure 1.
Phenol: 3-Trifluoromethylphenol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
10 ester
MS m/e: 302 (M+H ")
4-Aryloxy-cyclohexanecarboxylic acid ester 12
trans-4-(2-Fluoro-phenoxy)-cyclohexanecarboxylic acid methyl ester
The title compound can be obtained according to general procedure 1.
15  Phenol: 4-Fluorophenol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
4-Aryloxy-cyclohexanecarboxylic acid ester 13
trans-4-(2-Cyano-phenoxy)-cyclohexanecarboxylic acid methyl ester
20  The title compound was obtained as pink solid in 34% yield according to general procedure 1.
Phenol: 2-Hydroxybenzonitrile
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 260 (M+H")
25 4-Aryloxy-cyclohexanecarboxylic acid ester 14
trans-4-o0-Tolyloxy-cyclohexanecarboxylic acid methyl ester
The title compound was obtained as colorless oil in 15% yield according to general procedure 1.
Phenol: 2-Methylphenol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
30 ester
MS m/e: 248 (M)
4-Aryloxy-cyclohexanecarboxylic acid ester 15

trans-4-(3,5-Difluoro-phenoxy)-cyclohexanecarboxylic acid methyl ester
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The title compound was obtained as off-white solid in 22% yield according to general procedure
I.

Phenol: 3,5-Difluorophenol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
5 ester
4-Aryloxy-cyclohexanecarboxylic acid ester 16
trans-4-(Naphthalen-2-yloxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained as yellow solid in 20% yield according to general procedure 1.
Phenol: 2-Naphthol
10  4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 284 (M)
4-Aryloxy-cyclohexanecarboxylic acid ester 17
trans-4-(Naphthalen-1-yloxy)-cyclohexanecarboxylic acid methyl ester
15 The title compound was obtained as yellow solid in 20% yield according to general procedure 1.
Phenol: 1-Naphthol
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 284 (M)
20 4-Aryloxy-cyclohexanecarboxylic acid ester 18
trans-4-(Pyridin-3-yloxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained as white solid in 25% yield according to general procedure 1.
Phenol: 3-Hydroxypyridine
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
25 ester
MS m/e: 236 (M+H")
4-Aryloxy-cyclohexanecarboxylic acid ester 19
trans-4-(5-Chloro-pyridin-3-yloxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained as off-white solid in 29% yield according to general procedure
30 L
Phenol: 3-Chloro-5-hydroxypyridine
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester

MS m/e: 270 (M+H")
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MS m/e: 270 (M+H ")
4-Aryloxy-cyclohexanecarboxylic acid ester 23
trans-4-(2,6-Dimethyl-pyrimidin-4-yloxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained as light yellow oil in 32% yield according to general procedure
25 L
Phenol: 2,4-Dimethyl-6-hydroxypyrimidine
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 265 (M+H")
30 4-Aryloxy-cyclohexanecarboxylic acid ester 24
cis/trans-4-(Pyrimidin-2-yloxy)-cyclohexanecarboxylic acid ethyl ester (1:2)
The title compound was obtained as yellow amorphous solid in 24% yield according to general

procedure I11.

Heteroaryl chloride: 2-Chloropyrimidine
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ethyl ester (2 :1)
MS m/e: 251 (M+H")
4-Aryloxy-cyclohexanecarboxylic acid ester 25
5 cis/trans-4-(Pyrazin-2-yloxy)-cyclohexanecarboxylic acid ethyl ester (1:1)
The title compound was obtained as white solid in 15% yield according to general procedure II.
Heteroaryl chloride : 2-Chloropyrazine
4-Hydroxy-cyclohexanecarboxylic acid ester: cis/trans-4-Hydroxy-cyclohexanecarboxylic acid
ethyl ester ester (2 :1)
10  MS m/e: 251 (M+H")
4-Aryloxy-cyclohexanecarboxylic acid ester 26
cis/trans-4-(6-Chloro-pyrimidin-4-yloxy)-cyclohexanecarboxylic acid ethyl ester (1:1)
The title compound was obtained as colorless oil in 38% yield according to general procedure I11.
Heteroaryl chloride : 4,6-Dichloropyrimidine
15 4-Hydroxy-cyclohexanecarboxylic acid ester: cis/trans-4-Hydroxy-cyclohexanecarboxylic acid
ethyl ester ester (2 :1)
MS m/e: 284 (M)
4-Aryloxy-cyclohexanecarboxylic acid ester 27
cis/trans-4-(Pyrimidin-4-yloxy)-cyclohexanecarboxylic acid ethyl ester (1:1)
20 To an argon purged solution of cis/trans-4-(6-chloro-pyrimidin-4-yloxy)-cyclohexanecarboxylic
acid ethyl ester (1:1) (1.05 g, 3.69 mmol) and triethylamine (0.52 ml, 3.69 mmol) in ethyl acetate
(37 ml) was added palladium on charcoal 10% (0.078 g). The reaction mixture was purged with
hydrogen gas and stirred under an atmosphere of hydrogen gas for 16 h at room temperature. The
catalyst and the ammonium salts were removed by filtration over Decalite. The filtrate was
25 concentrated in vacuo to give the title compound (0.92 g) as light yellow oil in quantitative yield.
MS m/e: 251 (M+H").
4-Aryloxy-cyclohexanecarboxylic acid ester 28
cis/trans-4-(6-Chloro-pyridazin-3-yloxy)-cyclohexanecarboxylic acid ethyl ester (1:1)
The title compound was obtained as white solid in 39% yield according to general procedure I1I.
30 Heteroaryl chloride : 3,6-Dichloropyridazine
4-Hydroxy-cyclohexanecarboxylic acid ester: cis/trans-4-Hydroxy-cyclohexanecarboxylic acid
ethyl ester (2 :1)
MS m/e: 285 (M+H")
4-Aryloxy-cyclohexanecarboxylic acid ester 29
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To an argon purged solution of cis/trans-4-(6-chloro-pyridazin-3-yloxy)-cyclohexanecarboxylic
acid ethyl ester (1:1) (1.30 g, 4.57 mmol) and tricthylamine (0.64 ml, 4.57 mmol) in ethyl acetate
(46 ml) was added palladium on charcoal 10% (0.097 g). The reaction mixture was purged with
5 hydrogen gas and stirred under an atmosphere of hydrogen gas for 4 h at room temperature. The
catalyst and the ammonium salts were removed by filtration over Decalite. The filtrate was
concentrated in vacuo to give the title compound (1.09 g, 95%) as light yellow oil.
MS m/e: 251 (M+H")
4-Aryloxy-cyclohexanecarboxylic acid ester 30
10 trans-4-(3-Fluoro-pyridin-2-yloxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained according to general procedure 1.
Phenol: 3-Fluoro-2-hydroxypyridine
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
15 MSm/e:253(M")
4-Aryloxy-cyclohexanecarboxylic acid ester 31
trans-4-(3-Fluoro-pyridin-2-yloxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained according to general procedure 1.
Phenol: 5-Fluoro-2-hydroxypyridine
20 4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 254 (M+H ")
4-Aryloxy-cyclohexanecarboxylic acid ester 32
trans-4-(3-Fluoro-pyridin-2-yloxy)-cyclohexanecarboxylic acid methyl ester
25 The title compound was obtained according to general procedure 1.
Phenol: 2-Hydroxy-6-methylpyridine
4-Hydroxy-cyclohexanecarboxylic acid ester: cis-4-Hydroxy-cyclohexanecarboxylic acid methyl
ester
MS m/e: 250 (M+H ")
30 4-Aryloxy-cyclohexanecarboxylic acid ester 33
cis-4-(Pyridin-2-yloxy)-cyclohexanecarboxylic acid methyl ester
The title compound was obtained according to general procedure 1.

Phenol: 2-Hydroxypyridine
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manuf act ured: ¢
5 4-Aryloxy-cyclohexanecarboxylic acid 1

cis/trans-4-(Pyrimidin-2-yloxy)-cyclohexanecarboxylic acid (1:2)
To a solution of cis/trans-4-(pyrimidin-2-yloxy)-cyclohexanecarboxylic acid ethyl ester (1:2)
(0.35 g, 1.4 mmol) in 1,4-dioxan (7 ml) was added 2 M aqueous sodium hydroxide solution (7.0
ml, 14 mmol). Stirring at room temperature for 16 h was followed by acidification to pH 2-3
10 with 0.5 M aqueous hydrogen chloride solution (50 ml) and extraction with three 100-ml
portions of ethyl acetate. The combined organic layers were dried over anhydrous sodium sulfate
and concentrated in vacuo to give the title compound (0.26 g, 83%) as yellow oil.
MS m/e: 221 (M-H").
4-Aryloxy-cyclohexanecarboxylic acid 2
15 cis/trans-4-(Pyrimidin-4-yloxy)-cyclohexanecarboxylic acid (1:1)
To a solution of cis/trans-4-(pyrimidin-4-yloxy)-cyclohexanecarboxylic acid ethyl ester (1:1)
(0.90 g, 3.6 mmol) in 1,4-dioxane (18 ml) was added 2 M aqueous sodium hydroxide solution
(18 ml, 36 mmol). Stirring at room temperature for 3 h was followed by acidification to pH 2-3
with 1 M aqueous hydrogen chloride solution (42 ml) and extraction with four 100-ml portions
20 of ethyl acetate. The combined organic layers were dried over anhydrous sodium sulfate and
concentrated in vacuo to give the title compound (0.76 g, 95%) as white solid.
MS m/e: 221 (M-H").
4-Aryloxy-cyclohexanecarboxylic acid 3
cis/trans-4-(Pyridazin-3-yloxy)-cyclohexanecarboxylic acid (1:1)
25 To a solution of cis/trans-4-(pyridazin-3-yloxy)-cyclohexanecarboxylic acid ethyl ester (1:1)
(1.05 g, 4.19 mmol) in 1,4-dioxane (21 ml) was added 2 M aqueous sodium hydroxide solution
(21 ml, 42 mmol). Stirring at room temperature for 16 h was followed by acidification to pH 2-3
with 1 M aqueous hydrogen chloride solution (44 ml) and extraction with three 100-ml portions
of ethyl acetate. The combined organic layers were dried over anhydrous sodium sulfate and
30 concentrated in vacuo to give the title compound (0.80 g, 86%) as off-white solid.
MS m/e: 221 (M-H").

Hvdrazide intermediates of formula (1I)

General procedure I'V: Conversion of ester to hydrazide
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is washed with water and brine. The organic layer is dried over anhydrous sodium sulfate and
5 concentrated in vacuo to give the crude title compound, which is used in the next step without
further purification.
Hydrazide 1
trans-4-Phenoxy-cyclohexanecarboxylic acid hydrazide
A mixture of trans-4-phenoxy-cyclohexanecarboxylic acid methyl ester (1.07 g, 4.57 mmol) and
10  hydrazine hydrate (0.22 g, 4.48 mmol) was heated at 120 °C for 4 h. After cooling to room
temperature the reaction mixture was concentrated in vacuo to give the crude title compound as
white solid in quantitative yield, which was used in the next step without further purification.
MS m/e: 235 (M+H").
Hydrazide 2
15 cis-4-Phenoxy-cyclohexanecarboxylic acid hydrazide
A mixture of cis-4-phenoxy-cyclohexanecarboxylic acid methyl ester (0.55 g, 2.3 mmol) and
hydrazine hydrate (0.11 g, 2.3 mmol) was heated at 120 °C for 24 h. After cooling to room
temperature the reaction mixture was suspended in toluene (70 ml). After evaporation of the
solvent, the residue was suspended in toluene (70 ml) again. The solvent was evaporated and the
20 residue was dried in high vacuo (1-2 mbar) to give the crude title compound (0.50 g, 92%) as
light yellow foam, which was used in the next step without further purification.
MS m/e: 235 (M+H").
Hydrazide 3
trans-4-(4-Fluoro-phenoxy)-cyclohexanecarboxylic acid hydrazide
25 A mixture of trans-4-(4-fluoro-phenoxy)-cyclohexanecarboxylic acid methyl ester (0.23 g, 0.93
mmol) and hydrazine hydrate (0.046 g, 0.91 mmol) was heated at 120 °C for 3.5 h. After cooling
to room temperature the reaction mixture was suspended in toluene (70 ml). After evaporation of
the solvent, the residue was suspended in toluene (70 ml) again. The solvent was evaporated and
the residue was dried in high vacuo (1-2 mbar) to give the crude title compound (0.22 g, 96%) as
30 white solid, which was used in the next step without further purification. MS m/e: 253 (M+H").
Hydrazide 4
trans-4-(4-Cyano-phenoxy)-cyclohexanecarboxylic acid hydrazide
The title compound was obtained from trans-4-(4-cyano-phenoxy)-cyclohexanecarboxylic acid

methyl ester according to general procedure IV. MS m/e: 260 (M+H").
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steri| Irgnelgl) and hydrazine hydrate (0.044 ml, 0.91 mmol) was heated at 120 °C for 22 h. Addition of
10  further hydrazine hydrate (0.020 ml, 0.42 mmol) was followed by stirring at 120 °C for 5 h.
After cooling to room temperature the reaction mixture was partitioned between ethyl acetate (50
ml) and 1 M aqueous sodium hydroxide solution (50 ml). The layers were separated and the
aqueous layer was extracted with a 50-ml portion of ethyl acetate. The combined organic layers
were dried over anhydrous sodium sulfate and concentrated in vacuo to give the crude title
15 compound (0.21 g, 86%) as white solid, which was used in the next step without further
purification. MS m/e: 269 (M+H")
Hydrazide 7
trans-4-(3-Methoxy-phenoxy)-cyclohexanecarboxylic acid hydrazide
A mixture of trans-4-(3-methoxy-phenoxy)-cyclohexanecarboxylic acid methyl ester (0.20 g,
20 0.75 mmol) and hydrazine hydrate (0.035 ml, 0.73 mmol) was heated at 120 °C for 22 h. After
cooling to room temperature the reaction mixture was partitioned between ethyl acetate (50 ml)
and 1 M aqueous sodium hydroxide solution (50 ml). The organic layer was separated, dried
over anhydrous sodium sulfate and concentrated in vacuo to give the crude title compound (0.18
g, 92%) as white solid, which was used in the next step without further purification.
25  MS m/e: 265 (M+H")
Hydrazide 8
trans-4-(3-Cyano-phenoxy)-cyclohexanecarboxylic acid hydrazide
A mixture of trans-4-(3-cyano-phenoxy)-cyclohexanecarboxylic acid methyl ester (0.277 g, 1.07
mmol) and hydrazine hydrate (0.104 ml, 2.14 mmol) in n-butanol (0.5 ml) was heated at 120 °C
30 for 18 h. After cooling to room temperature the reaction mixture was partitioned between ethyl
acetate (50 ml) and 1 M aqueous sodium hydroxide solution (50 ml). The layers were separated
and the aqueous layer was extracted with a 50-ml portion of ethyl acetate. The combined organic
layers were dried over anhydrous sodium sulfate and concentrated in vacuo. The residue was

triturated in methanol (7 ml). The solids were removed by filtration and the filtrate was
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Hydrazide 10
trans-4-(3-tert-Butyl-phenoxy)-cyclohexanecarboxylic acid hydrazide
The title compound was obtained from trans-4-(3-tert-butyl-phenoxy)-cyclohexanecarboxylic
10 acid methyl ester according to general procedure IV.
Hydrazide 11
trans-4-(3-Trifluoromethyl-phenoxy)-cyclohexanecarboxylic acid hydrazide
The  title compound was  obtained from  trans-4-(3-trifluoromethyl-phenoxy)-
cyclohexanecarboxylic acid methyl ester according to general procedure IV.
15 MS m/e: 303 (M+H")
Hydrazide 12
trans-4-(2-Fluoro-phenoxy)-cyclohexanecarboxylic acid hydrazide
The title compound was obtained from trans-4-(2-fluoro-phenoxy)-cyclohexanecarboxylic acid
methyl ester according to general procedure I'V.
20 Hydrazide 13
trans-4-(2-Cyano-phenoxy)-cyclohexanecarboxylic acid hydrazide
A mixture of trans-4-(2-cyano-phenoxy)-cyclohexanecarboxylic acid methyl ester (0.20 g, 0.77
mmol) and hydrazine hydrate (0.037 ml, 0.76 mmol) in n-butanol (0.5 ml) was heated at 120 °C
for 22 h. After cooling to room temperature the reaction mixture was partitioned between ethyl
25 acetate (50 ml) and 1 M aqueous sodium hydroxide solution (50 ml). The organic layer was
separated, dried over anhydrous sodium sulfate and concentrated in vacuo to give the crude title
compound (0.18 g, 90%) as white solid, which was used in the next step without further
purification. MS m/e: 260 (M+H")
Hydrazide 14
30 trans-4-o0-Tolyloxy-cyclohexanecarboxylic acid hydrazide
A mixture of trans-4-o-tolyloxy-cyclohexanecarboxylic acid methyl ester (0.091 g, 0.36 mmol)
and hydrazine hydrate (0.02 ml, 0.36 mmol) was heated at 120 °C for 22 h. After cooling to

room temperature the reaction mixture was suspended in toluene. After evaporation of the
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43 - hydrazine hydrate (0.022 ml, 0.45 mmol) were dissolved in 1,4-dioxane (0.4 ml) and heated at
reflux for 18 h. After cooling to room temperature the reaction mixture was partitioned between

ethyl acetate (50 ml) and 1 M aqueous sodium hydroxide solution (50 ml). The organic layer was
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A mixture of trans-4 (5-chloro-pyridin-3-yloxy)-cyclohexanecarboxylic acid methyl ester (0.19 g,
0.70 mmol) and hydrazine hydrate (0.14 ml, 2.8 mmol) in n-butanol (0.5 ml) was heated at 120
°C for 18 h. After cooling to room temperature the reaction mixture was triturated in toluene
(100 ml). The product was collected by filtration and dried in vacuo to give the crude title
20 compound (0.15 g, 79%) as white solid, which was used in the next step without further
purification. MS m/e: 270 (M+H")
Hydrazide 20
trans-4-(Pyridin-2-yloxy)-cyclohexanecarboxylic acid hydrazide
A mixture of trans-4-(pyridin-2-yloxy)-cyclohexanecarboxylic acid methyl ester (1.33 g, 5.66
25 mmol) and hydrazine hydrate (0.55 ml, 11 mmol) in n-butanol (1 ml) was heated at 120 °C for
68 h. After cooling to room temperature the reaction mixture was evaporated and dried in high
vacuo (ca. 1-2 mbar) at 100 °C for 2 h to give the crude title compound (1.28 g, 96%) as white
solid, which was used in the next step without further purification. MS m/e: 236 (M+H")
Hydrazide 21
30 trans-4-(6-Chloro-pyridin-2-yloxy)-cyclohexanecarboxylic acid hydrazide
The  title  compound  was  obtained from  trans-4-(6-chloro-pyridin-2-yloxy)-
cyclohexanecarboxylic acid methyl ester according to general procedure IV.
MS m/e: 270 (M+H")
Hydrazide 22
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and then partitioned between ethyl acetate (50 ml) and a mixture of a 1:1 mixture of 1 M
aqueous sodium hydroxide solution and brine (50 ml). The layers were separated. The aqueous

20 layer was extracted with five 50-ml portions of ethyl acetate. The combined organic layers were
dried over anhydrous sodium sulfate and concentrated in vacuo to give the crude title compound
(0.177 g, 65%) as white solid, which was used in the next step without further purification.
MS m/e: 237 (M+H")

Hydrazide 25

25 trans-4-(Pyrazin-2-yloxy)-cyclohexanecarboxylic acid hydrazide
A mixture of cis/trans-4-(pyrazin-2-yloxy)-cyclohexanecarboxylic acid ethyl ester (1.11 g, 4.41
mmol) and hydrazine hydrate (0442 g, 8.83 mmol) was heated at 120 °C for 72 h. After cooling
to room temperature the reaction mixture was partitioned between ethyl acetate (50 ml) and
water (30 ml). The organic layer was separated. The aqueous layer was extracted with two 50 ml

30 portions of ethyl acetate. The combined organic layers were washed with brine (30 ml), dried
over anhydrous sodium sulfate and concentrated in vacuo. The crude cis/trans-hydrazide was
triturated in ethyl acetate (5 ml). The precipitate was collected by filtration and dried in vacuo to
give the crude title compound (0.236 g, 23%) as white solid, which was used in the next step

without further purification. MS m/e: 237 (M+H")
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4- Fl uor ophenol 4- Hydr oxy-cycl ohexanecag’boxylic acid ester:

Ci s-4- Hydr oxy- cycl ohexanecar boxyl i cig hyl ester
4- Aryl oxy-cycl ohexanecar boxyl i c ac?@a’§?@$§é3

trans- 4- (2- C¢RAPaRLELY Y hidin-PI0R feRPNech 5036k dcrmiyiirhziAs (£1h) (2)0 The

title conpound was obtained as” pink 'solid in 34%yield daccording to general

pr ocedulioea solutRmeefolis/transki-(ryoiyid mnd-gloixy)-cydopxpyatadopy iy edid hbX htle Edy X3/l i ¢

260 (M) SE Fdp B TP et ST BRETR AT 16 s PR, o SPUTbrolinite™

trans- 40927 ahly B 37 ym@y D! 0 exaneak iy ik tas ivehs setbY lfore  he Thd Bfintonfl salts
conpound was obtained as colorless oil in 159ﬂgield accordi ng toﬁgeneral
pr oceduyee remeied by filtratiqpe Ty ik sas addedo rycglbsofutigpcr fdrydiegredadpik (0.3 38
acid e rz  Cl - v, ' '

e 2300 RnaD & SRARSNOOYE] SHE HARECRLHEIC s A (TER pL bt REhEFuclE
t r ans- 4rhg Jobvebt fnlaw avapgrhted axmydr edatahpicasuec andobey bdstluacvas patitiyledelsdteeen WO
2010/ 060836PCT/ EP2009/ 065354 - 46 - The title conpound was obtai ned as
of f - whicthy %fftiﬂﬂl%il%o aohend allgl BeeEicgRing M adereHe pedim, yderrif e sqlutign, g prine
3,5t f : = r 210y C i | ter. }
ol o e L R o °E Wag e AL R e 100.mi
4- Aryl peytiay of othekaneetarlhecpmbocd oirghngskagers #@re dried over anhydrous sodium sulfate

t rans- 4- ( Napht hal en- 2-yl oxy).- cycl ohexanecar boxy| i c_aci d t hyl ..est.er The
le datsotmanaig e e L anan e PP i b R sep e e
gener alyREPHEHNCE ih thefReNQEp wahdRRBERS puliflc oy MOm¥e: 032 (Mbexpanecar boxyl i c
acid ester: cis-4-Hydroxy-cycl ohexanecarboxylic acid nethyl ester M5 me:

284 (M) 4-Aryl oxy-cycl ohexanecar bblygradded7d ester 17
T AR R £ RSEPBEARRos SRUEA T, ™
gener alTops esteehsr &f dis/trEengpyridhziNegRloR9)-cyclohexanecarboxylic acid (1:1) (0.780 g, 3.51
mmol) and triethylamine (0.489 ml, 3.37 mmol) in THF (17 ml) was added ethyl chloroformate
(0.334 ml, 3.51 mmol) at 0 °C. The reaction mixture was stirred for 1 h. The ammonium salts
were removed by filtration. The filtrate was added to a cold solution of hydrazine hydrate (0.351
20 g, 7.02 mmol) in methanol (20 ml). The reaction mixture was stirred for 2 h at room temperature.
The solvent was evaporated under reduced pressure and the residue was partitioned between
ethyl acetate (100 ml) and a 1:1 mixture of 1 M aqueous sodium hydroxide solution and brine
(30 ml). The organic layer was separated. The aqueous layer was extracted with five 75-ml
portions of ethyl acetate. The combined organic layers were dried over anhydrous sodium sulfate
25 and concentrated in vacuo to give the crude title compound (0.580 g, 70%) as off-white solid,
which was used in the next step without further purification. MS m/e: 237 (M+H")
Hydrazide 28
trans-4-(3-Fluoro-pyridin-2-yloxy)-cyclohexanecarboxylic acid hydrazide
A mixture of trans-4-(3-fluoro-pyridin-2-yloxy)-cyclohexanecarboxylic acid methyl ester (0.60 g,
30 2.4 mmol) and hydrazine hydrate (0.53 ml, 11 mmol) in n-butanol (1 ml) was heated at 125 °C
for 4 h. After cooling to room temperature the reaction mixture was partitioned between
dichloromethane (75 ml) and water (75 ml). The aqueous layer was washed with
dichloromethane /75 ml). The combined organic layers were washed with water (75 ml) and

brine (75 ml), dried over anhydrous sodium sulfate and concentrated in vacuo to give the crude



4- Hydr oxy- cycl ohexanecar boxylic acid ester:

ci s-4- Hydr oxy-cycl ohexanecar boxylic acid nethyl ester MS me: 284 (M)

204- Aryl oxp-20100i60836xanecar boxyl i ¢ acid ester 18 PCT/EP2009/065354
trans-4- (Pyridin-3-yl oxy)-cycl ohexanecs# boxylic acid nmethyl ester The title

conpound was obt ite SO|I in 2 %) ield .accordin ene

o obedait PrBaihlFS & Rl Ry e WHich S Rt oy Fe ek oN ek i e%%aﬁe%ﬁ.c
acid e gﬁcm§h§hﬂgﬁmgQ94Yprp}ohexanecarboxyl|c acid nethyl 25 ester

me: 236 (MtH ) 4- Aryl oxy-cycl ohexanecar boxylic acid ester 19

t rans- 4- (5- Chl or o- pyr|d|n 3- yIoxy)lbwwﬁuﬂeiﬁnecarboxyl|c acid nethyl ester

The title conpoun 0 i,te solid in 29%viel d according
Lo gener al - pr BobT G- B AVt SaRFakBoy B AR Hfrafiat

4- Hyr oxymavel ahexsaeGaliRsy 1@1nfﬂlyldx?ﬁ%&ﬂoh@xanecarboxyhc acid methyl ester (O 92

ci s-4- Hydr oxy- cycl ohexanecar boxylic acid nethyl ester M5 me; 270 NAI£3 WO

2010/ 06083 ROMMEPPGg7igsBghate (049 migl ﬁ\rrsm@&yn @;}%ﬂ@ﬁé@aﬁ@eﬁﬁ&ab@@}qd ¥ 12

ester ran [ I ;ggﬁ ﬂﬁ!ﬂ

The tit ehc@ %géﬁJPXﬂﬁ ; IéP%%g%ﬁ%nﬁ%% xJ%%@byle accor§§%
to genelncmllorpmﬁﬁdur €5l m]l?hambl wadr HyZ:Sr cmlgpyl’hedlaqae@s layer was washed with
4- Hydr ox -cyclgvexane boxyllc acjd ester:

Ci s- 4- HBRPCthans Sive gl el (RNGd Oeanl lmugrhyyere syashedygithy waten 65 phrd)
4- Ayl xpe ‘E?@h@ﬁ%ﬁﬁ@&‘ %%’Ir géﬁlo'u @gﬂlﬁl Sfh&and Loncentrated in Jacuo ‘g ive the crude

trans-4-(6-Chloro-pyrid cycl ohexanecar boxyl i thyl ester
10 The titletdogpoongd 6u A S gw@ﬁ’%)tﬂsavhlwdsoéudc whaihngag osegeineghaneyr seedutheutl further

Phenol 4- Hydr oxy- cycl ohexanecar boxylic acid ester:
ci s-4- Qﬁﬂfgg 8@?%%%2§%Q§5£%bxylic acid methyl ester MS mfe: 270 (MtH ')
154- Aryl oxy- cycl ohexanecar boxyli c ggladaAdé 86 22

trans-4-(5-Chl oro-pyridin-2-yl oxy) - ¢ycl ohexanecar boxylic acid nethyl ester
The title con@@umél-(méetbm-pwiém Mmy)fmgolt@agmbwyli@mbbbmh@zilde Phenol :

5 oro rld anecar lic.ac st.er:
ST AP e R et BRI R RS RIREH s SR oS0
) 4 Argylzczwm@mh@ hedariac aagzﬁx@teydmss 18k i1 d n@8d 1§ in ﬁ:Butanol (1 rnl) was heated at 125 °C

trans- 4 (2, 6-Di net hyl - pyrim di n-4-yl oxy) -cycl ohexanecar boxyl i ¢ aC|d met hyl
ester for 4rheAfler | @0 bR UREMWESIISHAtEiCNY  ERactiang RYixtye M Rsritiqngd 3pavgsre| d

accordi al-zpr.oge e h | :
> 4-Di d[l]&h&rgmgﬁlﬁﬁé 7)?ypnq§| %ﬁ%l \r)]vgrﬁrélr % e[HB ‘The aqueous layer was washed with

dlchlorornethane /75 ml). The combined organic layers were washed with water (75 ml) and
20 brine (75 ml), dried over anhydrous sodium sulfate and concentrated in vacuo to give the crude
title compound (0.48 g, 86%) as white solid, which was used in the next step without further
purification. MS m/e: 250 (M+H")
Hydrazide 31
cis-4-(Pyridin-2-yloxy)-cyclohexanecarboxylic acid hydrazide
25 A mixture of cis-4-(pyridin-2-yloxy)-cyclohexanecarboxylic acid methyl ester (0.39 g, 1.6 mmol)
and hydrazine hydrate (0.40 ml, 8.2 mmol) in n-butanol (0.5 ml) was heated at 125 °C over night.
After cooling to room temperature the reaction mixture was partitioned between
dichloromethane (75 ml) and water (75 ml). The aqueous layer was washed with
dichloromethane /75 ml). The combined organic layers were washed with water (75 ml) and
30 Dbrine (75 ml), dried over anhydrous sodium sulfate and concentrated in vacuo to give the crude
title compound (0.35 g, 91%) as colorless oil, which was used in the next step without further
purification. MS m/e: 236 (M+H")

Thiolactam intermediates of formula (111)




4- Hydr oxy- cycl ohexanecar boxylic acid ester:

Ci s-4- Hydr oxy-cycl ohexanecar boxylic acid nethyl ester MS me: 265 (MAl')
304- Aryl owp-2010006a836xanecar boxyl i ¢ acid ester 24 PCT/EP2009/065354
cis/trans-4- (Pyri m di n- 2-yl oxy) cycl oh1é9<anecar boxylic acid ethyl ester

1:2) T t ta| oW a hqus oI| in 24%
§. oih actehira-A8Thelan bR pensitel T ldiSrpRiof Rarhosy headid e ityt
- Chl oropyrimdine WO 2010/ 060836PCTe&ER009/ 065354 - 48

-4 Hydr oxy- cycl ohexanecar boxyl ic acid ester:
ci s/ t r and=Chlospel-clxlgpromeat vitnebeardngxyl i ¢ aci d et hyI ester (2 : 1) MS n e:

251 C aneg X ter
2% (M0 Lo OSSR R B PTG By (b4
The 3 i trhdl) BQITEGREh ARSI meﬂnnewhsaﬁdwmbp visd ﬂhﬁbﬂyncﬂlwda/@alrﬂl a%cma) Bt
general procedure Il. Heteroaryl chloride : 2-Chlor ogxr azi ne
4- Hydr @xBerieg ef éﬂ@y@gw@g]&rtb@;@yepmgl tai@perage gjas kept below 32 °C by cooling with a water

/'t I 2 10
ok o RIBE TR Y LU ARSCPEPS S SRS P OB &Ly B
Ci s/ tr ariswated G Ghalrmr mtpigmylnmdihm 4thet ¢X30 ﬂﬂycnmhemmaaﬁm bﬁ)]XsiniefB aanalcdtthy |

ester f’i 1) The e conpound was obt ai ned as Cﬁ| orless oil _in 38% |eI d
accor diffgHe geh F‘ }tr?oth’&aécﬁ?Péeq“iaFe PEYEHR L} gIVedht §tle gampound (85 g, 99%

4, 6rP Gl o8 SQWchrH \%ﬂ?sefﬁ’h fhie e s‘{?érﬁy fe t@ﬂﬁﬁé’ﬂ%ﬁam}@ s gghd ester:

ci s/trans-4-Hydroxy-cycl ohexaneca b‘g acid ethyl ester ester (2 :1) M5
me: 2&4(§- Mhlord-ZAmtrbMm%mimhe«@nacairdhbﬂ\ebuec acid ester 27

?'15/1 ; r Iﬁ*étugfh Ogr g‘ (f?ll 06%-?2-%600 ef %f?(-gﬁgtg(? erens r(gg) ng ld £1 aﬁ%l)d g?}gcrﬁ}/e et%sf ¢ster
cis/tr ql?gro%hbﬁd@ giy@goo BY I’md’[) th\n‘?e'tb{ 19K}k (ﬂyp hqﬁlena%%s %&pwbﬂhﬁn&qn do@hiwl

ester triethylam ne (O. , 3.69 mmol )
et hyl az@étlmt@d (asveﬂwc)fom&:h ih@lsdvgélmamvamr@wd@hérdwasldg@we crltgmaedglp warme

eaf:5t ? glutgzi nhe(ta’h %%h&uﬁ"gg %P%Otnri)%t?l%sa[to ee?e ar{sloxﬁ%er a&"lt{rartleogl.lahn t%gt ][,}ate was

at rmsph%rt Iogen’ ga room st "dand

t he ammmaat?a&allh Savly & pRETledtlbohipblfidlang,03ek) @@@hmbq)hoiﬁbercfwﬂ tolat e
was 25 concentrated in vacuo to give the title coa?ound (0.92 g) as light

yel | owwhnp Vas wémrheaxeﬁwéew@hwt wsﬁﬁqt@n M‘Slm(qv@

y ' Xylic acid ethyl
ester (Al sdl)ltlon of (Baehlbnot—l-mtmbmmy]ladnmg&cetm amdledlyamtm(ltlé @(0)1408 maol),38%ewy4 el d
accordin

ener al re |l tero chlori
3. b onedsianatsa be 8&% n@y‘bﬁe@i@ﬂ@agﬂﬁwlﬁw%g i°d &y(02 mol) in
cis/t r%l%‘lé}o{fbéﬂ{a%&’rz@ﬁ%?’%§ ANSER TR DWW bt (PO@%(PQ%WM ﬁ%’E Rond t%mpls)at&\é@ The:
285 (M+H ) 4- Aryl oxy-cycl ohexanecar boxyl i ¢ aci ster
2010/ 060B86tPETS EPADOISLDEBB5Ue crudle product was purified by ﬂash chrornatography with a
cyclohexane/ethyl acetate mixture as cluent 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-benzyl)-tert-butoxycarbonyl-amino]-acetic acid ethyl ester

To a solution of [tert-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 min. 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").



ci s/trans-4-(Pyridazi n-3-yl oxy)-cycl ohexanecar boxylic acid ethyl ester

(1:1) To an argon purged sol ution of

ci s/ transwo-208ymbs3er o- pyri dazi n- 3-yl oxy) - cycl ohexanecar lpoxipre@9omeizd4 et hyl

ester (1: 1) (1.30 g, 4.57 mml) and tNS(DthyI amine (0.64 mM, 4.57 mmol) in
m ) 0 The
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the ammoni um salts were renoved [trati on ovef Decalite. The filtrate
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est ey Eb@hﬁ% bdte wao pRvinRd ana scRbbRinliadrak SOtiddof ® h&eftﬁfn@{enﬁfeﬁmﬁ‘é%ﬁo\bed
Phenol uor o- 2- hydr III]ispyrl di ne 4-Hydroxy-cycl ohexanecarboxylic acid
est er : byjaddiioppdimgley (QbmbhEsianied aapery Rminandy chieriHg soludernt289amivendetdyl 253

(M) r

{1 ang- £epIOmD: A I Y Pl A B Ry A R e Ry g o
The ti tsb@raemﬁ@unﬂlevfﬁﬁatebdmdn@x&r aﬁhmdmmdﬁmn gl fee axhd mmeﬁ%edaml vackbeTiad :

5- Fl uor o-, hydroxypyrl d] ne 20 4- Hydr oxy- cycl ohexanecar i id este

Ci s- 4- EFIFURYRSSP g@r%?ﬁ%@ﬂﬁtec vHthadeRrRYiPULY %ernw@ %%Y%@aat{owJ
4- Ay WT&N%%Q@@&@IQ@&WG t& %'tge 63 nd (4% 88%) as white solid
trans-4-1(3-Fl uoro- pyridin- 2-ylo y -cyclo e anecar %xyllc amc? met hyl ester
25 The Msm/e 296rtpoting was obt ai ned according to general procedure |.

Phenol : dr - 6- rq
ester: S=

(MrH " )A ﬁﬁﬂu&wﬂ ﬁéMofbV@JoQB-qX@%ff@tm@dﬁd b&maglqdﬁg éﬁ‘ﬁe $%arboxy11c acid tert-buty]
ci s-4-(Pyridin-2-yl ox -cycfohexanecar boxyl 1 ¢ "aci ester The title

conpoursstenad ! dbtgai ﬂéaga@@@r @nghg2debi é%@mdloxmplmefaulr é2J4 dlﬁ@ﬂldlosphetane-z 4-

R 4%3%%@@,(%,@ O%ﬁ%’xy\ﬁéc a%i%/c?ggfmg %Pgrﬁgl%oﬁ?()& Was _heated at reflux for 3 h. The

t r ans- 4oyl WXy cvayclatdieatdnac adsits Wdsariaghtdd e tditybutgisiethy Mihed @he pa&ififtH ' )
4- Aryl oxy-cycl ohexanecar boxylic acid internmediates of forrmula (VIII)
54- Ar y [VoRyLeEaveed Hok At ipnpadd) the figatg was concentrated to dryness. The residue was

cis/tr r i a
Cor ut | o e P B R B e S SR BR Ry R
et hyl edseve(31IM-H).

20 7-Fluoro-2-thioxo-1,2,3,5-tetrahydro-benzo|e|[1,4]diazepine-4-carboxylic acid tert-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 tert-butyl ester using 5-fluoro-2-nitrobenzyl alcohol
25  instead of 5-chloro-2-nitrobenzyl alcohol in step a). MS m/e: 297 (M-H").

Examples

General procedure V: Condensation of hydrazide and thiolactam to triazole

A mixture of a hydrazide derivative of formula (II) (1-1.5 eq) and a thiolactam of formula (I1I)

(1 eq) in n-butanol (0.1-0.2 M) is heated at reflux for 16-72 h. After cooling to room temperature
30 the solvent is evaporated and the residue is purified by flash-chromatography to give a

compound of formula (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-a) may be partially or completely cleaved thermally, and a

secondary amine derivative of formula (I-b) is obtained in addition or as the sole product.



(0.35 g, 1.4 mol) in 1,4-dioxan (7 mM) was added 2 M aqueous sodi um

hydr oxi de solution (7.0 mM, 14 mmol). Stirring at roomtenperature for 16 h
was f ol | omedotweesssdi fication to pH 2-3 10 with 0.5 M aguempooapesssgen
chloride solution (50 m) and extracti®h-with three 100-m portions of

et hyl etate. The c i ned or ic |layers re i ver anhydrous sodi um
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aqueous hydrogen chl oride solution ( ) and extraction with four 100-m
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4- Ar yl axyeony ddyeh exanactad bathythviogoatiord oF the organic solvent. The combined organic layers

ci s/trans-4-(Pyridazjn-3-y| oxy)-cyc] ohexanecarboxylic acid (1:1 5 To a
sol ut | ¢# Bred.e&r ppipyisous o %}&%it%-fjét-egﬂ )Cpegﬁatra%éxaﬂéwrte&‘gﬂ %%%@Ei gse

et hyg %?’ta%mgéﬁﬂd)of(f%rrﬁéla@l-b 1.19 mmol ) in 1, 4-dioxane (21 m) was added 2 M
aqueous sodi um hydroxide solution (21 m, 42 mol). Stirring at room

t enper dGeareealfppocddira VldsRédidtivedNdalkylaondi fi cation to pH 2-3 with 1 M

par 1 ons MGy SaEBHEY B PG hGEE B anrery apane el Gl Siarh.
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t he nexi). step without further purification. Hydrazide 1

t rans- 4- Phenoxy- cycl ohexanecar boxyl ic acid hydrazi de A m xture of

t r atfs- 4- phenoxy- cycl ohexanecar boxyl EC2B®IGL net hyl ester (1.07 g, 4.57 mmol)
and 10 1Y gag iseniB¥s Ao 2R clolotfed B ABHL2 Yo (1Rt Sl dtbed A Bichess 4 h.
After cooling to roomtenperature thé reaction mxture was concentrated in
vacuo to give the crude titl earborgiuanid sgtblkyleseol id in quantitative

i el d, which dinth . Wi t furt ification.
v o O e RO T o R as thrianS Sekhied R IS Mt e B aral bretin Vo
hydr az irg)eirﬁids} Xlahd-8-PREn@lyScyA iR ¥MbEX A caRRNARIREAIDLOXYl i ¢ acid net hyl
ester .55 g, 2.3 mmol) "and hydrazine ‘hydrate (0.11 g, 2.3 mmmol) was

heat®ed TolagemC/(dioroA-thioxaf t.28, Sctstrliydgo-Penzobd bh. 4 ldpemag-dreerbonglic ecd tarbn
n‘ixtur%uyvqsestgyspended in toluene (70 mL). After evaporation of the solvent,
the residus™\as suspended in toluene (70 nl) again. The sol vent was

evapor aigay/amdst(veri2Q resi due was dried in high vacuo (1-2 nbar) to give
the crude title conmpound (0.50 g, 92% as light yell ow foam which was used
in the next step without further puEXampig2on. MS nme: 235 (MHH ).
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met3yl ester (0.23 g, 0.93 mmvl ) amylldoykibeidene hydrate (0.046 g, 0.91 nmol)
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react i %emtﬁtcem%féwgﬁg%waéas pite 6?@@823%61 JromAf sy -ev%rﬁof-§4-9€woay- the
sol ventoycbhh&yiesil GHE? Was) (dUsRLRIeHnIdAzi1ChUEREHo £ MlidThdid 34Rbhryl A& KRbMEY

was evaporated and the residue was dried in high vacuo (1-2"nbar) to give

t he cr deecnardlipeocedmpoliinS 0VQ2398 (Ma6P) as

Example 3




30 white solid, which was used in the next step wi thout further
purification. Ms me: 253 (MtH ). Hydrazide 4

trans- 4- (WoQuemwesshenoxy) - cycl ohexanecar boxyl i ¢ aci d hyecazirdesDbssiit] e
conpound was obtained fromtrans-4-(4-6Yano- phenoxy)-cycl ohexanecar boxylic

acid nmethyl es accordi o .general procedure |V e. 26 MtH ). WO
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trans-4-(4-TrifIuoronethyl-phenoxbkﬁﬁﬁﬂhgheﬁ@necarboxyIic aci d hydrazide
Theti t| econpoundwasobt ai nedf rontrans-4-(4-trifl uoromet hyl - phenoxy) -

cycl ohébhg rﬁggapmymd waaebtdinge ahyhite solet inaeYoytbilh é“omdrag@ﬁﬁeﬂa(brOpr{-ehmoeyi V.

5 M5 me;, 303 ( g I .

Cr ans- 4503 T ShREIEE e ol Brie b PRBRYRTS: aci o MOMASFES A mi xEUhe

of tg agbira‘ibthﬁrld“dhb@é SccBRENOKYIcnEME pRBEKROTTRM®KYE: 400 @i+ et hyl ester (0. 25
g, 0.93 mml) and hydrazine hydrate (0.044 m, 0.91 mmol) was heated at 120
C for 22 h. Addition of 10 further Hyam®} e hydrate (0.020 nmi, 0.42 nmmol)

f ol e 51 '
temper ol O REC Rt oty Sioh b Zettes il R ik lenc sl

m) and 1 M aqueous sodi um hydr oxi deetBmaiiel on (50 ml). The | ayers were
separ ated and the aqueous | aye extracted with ah ortign of et hyl

acet at .0 TheOkGAD| efaa%r&gf%éﬂ?@-f-é%ﬁ@l%ﬂfdahw@-%m ygigq-’r%rgéé,@ driiAze-
ZUI fégg /o%egigﬁz 1OAC Brh alI6ddd (b.g]ﬂag,%.ﬁg) n%h(l‘/lz a%ﬁ?ri&ﬁﬂ%iﬁe' | i1, GPFPRMRE) (P 21

ite solid, whic S use e next step w thdout further
puri f i cathlonmetBnenives a@&d achil chlotiyal (aQi3d@l, 0.18 mmol) at room temperature. Stirring

e SR RS S LS bl
(0.20 Gind AQhDréRciiaRd gSOarﬁg Ty d6@ghi0 l@a}y‘%y Wadk&atfed FheMquedls 1 FWRL bxif@scd

heated at 120 C for 22 h. After cooling to roomtenperature the reaction
m xt ur evithaonp0tint iporien dletishlonomethgne. althst eqrabingd onganiadayens Wergdaediover
sodjum _hydr oxi de. sol ution (50 . Jhe or I G- | aye eparat ed, dr.j.ed
ovel® aipa S SGufR re Rod eanelced ROt PPt A e S RO by G

title cohgpens@tiyDaddatd as 9143t @ase wititR dalpodnd WDShe, \§a%,) s ehite Bolidie next
step wi thout further, purification. 25 M5 mle: 265 (MAI') Hydrazide 8

t r ans- M eyB{dMténoxy) - cycl ohexanecar boxyl i ¢ acid hydrazi de A nixture of
trans-4-(3-cyano-phenoxy)-cyc|ohexaﬂgg@&?qulic acid nethyl ester (0.277 g,
1.07 mmol ) and hydrazi ne hydrate (O. m , 2.14 mmol) in n-butanol (0.5
M) was haat-8dChlord-3an&hanesudion§B1-4-pAthery-cyeidhierngl)506-dihydré-dMp2,8 8 10be t he
reaction mxture was partitioned between ethyl acetate (50 m) and 1 M
aqudbus sodi um hydr oxi de solutiBﬁ“%%@*Wﬂ?ﬁz?%@elayers wer e separated and

the aqueoysqdiayst o%@ar%@-&tﬁ&ﬁo@ﬂ-()/‘-ﬁgh&o% -%gclﬁhe;fﬁ’)lé,%%h, fro-@H*JQ’,'f?»,saﬁ)%lt@ttr@aza-T he
conbi ned organic |layers were drie ove? nhydrous sodi um sulfate and
concentbestoaduleme tadrachloridee(¢.¢65 gu@ 1 hasmael) iand tiagteylammentt (Hdnol, (32 mb)ol) Fhe

sol i ds re repoved_by filtration and the filtr.at
20101 odtEARETEMSob ST stseiicd S5 iyl FabbE TiTEauot0d BIeY tieoBt ude
title canpoue. Whet Bti@ingT6020 A%hd felbtion @kt &0 v trankleGBd WRSctHSAflo hRilichgenext
stgf wi t hout further purification. Ms mle: 260 (MtH ) Hydrazide 9
5 chromatography column. Elution with n-heptane/ethyl acetate gave the title compound (0.051 g,
72%) as white solid. MS m/e: 473 (M+H").
Example 6
trans-2-[8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzoazulen-5-yl]-
ethanol
30 The title compound was obtained as white solid in 59% yield from trans-8-chloro-1-(4-phenoxy-
cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulene hydrochloride and glycolaldehyde
according to general procedure VII. MS m/e: 439 (M+H").

Example 7



trans-4- m Tol yl oxy- cycl ohexanecar boxylic acid hydrazide 5 The title
conpound was obtained fromtrans-4-mtolyl oxy-cycl ohexanecarboxylic acid
met hyl eswenomuses3di ng to general procedure |V. M5 m e: PREEPRMSIOGI354
Hydrazi de 10 trans-4-(3-tert-Butyl - phes®xy)-cycl ohexanecar boxylic acid

1Y ane 4TS o PR oAb B EYAMSAD SO R Ar 2 3 H HyTangay e

according to general procedure |V. pElyagglede 11
trans-4-(3-Trifl uoronet hyl - phenoxy) - cycl ohexanecar boxylic acid hydrazi de

Thet i t ITdeditlsanpaardbiveadbieided anwhansolil-in 35ve yiekd e renhichioned ddyphenoxy-
‘igc:\/gh%@ %%@@%{i';@r a-(l\lbl?%tgﬁgl@%g:[ﬁt%ga}zg-%eg‘z%%%lgﬁe G AR RLQGEduUre V.
t r ans- 4eéoddink e endpdl yireCYIE | aBewanexampeny)l i ¢ aci d hydrazide The title
conpound was obtained fromtrans-4- SEZ_H uor o- phenoxy) - cycl ohexanecar boxyl i c
acid nethyl ester according to genef&rmple¥edure |V. 20Hydrazi de 13
trans-4- (2. Cvar 2ROX%Y )i . g [ 0 azi L%t ure of
trans. 4. ( Ty BCHRRET NGNS PAURISRANTRL o5 AR R A R MG 50
0.77 mol ) and hydrazi ne hydr siilfonf@a&d dimkthythmidermol ) in n-butanol (0.5

m) was heated . at 120 C for 22 h., After cooling to roomtenperature the
Fenct| o selien wéstrwr%-sﬂtl?@né—@-a@%%&m%lpL\%ﬂy‘cflb%%@atda?-éflc”gé,Smoﬁ-taﬁﬁw&- M
aq!JﬁPU%eﬁ&queﬁmgdreémﬁdém@l g,“o.@%nﬁi‘h) and MetRYIFRAMC(0| RYSKI, WBS RERAY A1 €d.

dried over anhydrous sodiu ate and concentrated in vacuo to give the
crude tdidghlerometieowu (45 (1Y) $8s gdd@OSYN-danathylsdfasmlyl dhlowte ¢hO0bm1,uG22 nimol) hie

t st i t hout further. purification. me: 260 (NMAl' i de 14
A 2 S T v A S e s e Yo
trans- 4i1Ratee| MrembtoRyph9 REKANE EARAWVI 6-1RElalc/BBY Yt 28 b8 the 1108 LofpoGhd36
nmmol ) and hydrazine hydrate (0.02 m, 0.36 mmol) was heated at 120 for 22

h. Aft éP.082al $8g asovhitoselide at 5802(MhH X eacti on m xture was suspended in
tol pene. After evaporation of the ?031%0#84 060836PCT/ EP2009/ 065354 - 54 -
sol Vent the residue was dried in hi gh V& 0 (1-2 nbar) to give the crude

title Cﬂl‘ﬁﬁi@-lsndh(o@0-713(4gphe&b?@-cﬁﬂoMy‘l)%—i;?i‘iiiﬂl-z%héihy%%-dliﬁ?drd-mHT-i]@,Sllth
step without further purification. M5 nle: 249 (MtH ) Hydrazide 15
5t rans- 4- (3, 5- Df f | uor o- phenoxy) te¢spazahenzaszalenpoxyl i ¢ aci d hydrazi de A

et er (8 Ll O O D e R e A S SRR R S BT

heat ed bahzoh2@lefie hgdrotiBlotide AD.064 £ dDIF MEndlp and gotdseinpe cabomae t(D.O62 ealc 0.4
m xt ure .partitiogned between ethyl acetate (5 ) d 1 M aqueous
soct mnﬁvmgﬁaﬁ pesonisile | Hﬁ W%a#n???- @n%mafiﬁ EYTF‘g%nLY%anO %?Oa(?‘g)dmﬂﬂw]eé

mmol) at room temperature. Stirring for 72 h at 50 °C was followed by partitioning between 1 M

aqueous sodium hydroxide solution (50 ml) and dichloromethane (50 ml). The organic layer was
separated. The aqueous layer was extracted with two 50-ml portions of dichloromethane. The
combined organic layers were dried over anhydrous sodium sulfate and concentrated in vacuo.
25 Purification by flash-chromatography with n-heptane/ethyl acetate as ecluent gave the title
compound (0.044 g, 63%) as light brown solid. MS m/e: 486 (M+H").
Example 10
trans-1-[8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzoazulen-5-yl]-2-
dimethylamino-ethanone
30 To a mixture of trans-8-chloro-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene hydrochloride (0.179 g, 0.41 mmol) in tetrahydrofuran (2 ml) was added
tricthylamine (0.058 ml, 0.41 mmol). The suspension was stirred for 10 minutes. The ammonium
salts were removed by filtration. The filtrate was concentrated in vacuo. The residue was

redissolved in tetrahydrofuran (3 ml) followed by consecutive addition of N,N-dimethylglycine



10 aqueous | ayer was extracted with one portion of ethyl acetate (50 nil).
The conbi ned organic |ayers were dried over anhydrous sodium sul fate and
concent r aveaoioevsd6uo to give the crude title conpound POTEL2q9/088% as
i ght yellow solid, which was used in-6éhe next step w thout further

urification. me: 271 [ ),. razide 16 . . .
Dbt 1 andORSE NaphoHamane 3. e i B e DNyt earbodiinyida ydraghloride
m xt ur Qb4 g,r 833 1imé NIRRT N8 4 #1300 way B8Ry aematRIW bawasl dalteisy!
ester (0.13 , 0.457 mol)) and hydrazine hydrate (0.02 nl, 0.45 mmol) in
met hanahl) (0d Ed%ehkyromghama(ﬁ@dnht T8O otzdndy layer was Akpaatedodhe ragueansrlayan was

t enper at ur he,reacty on m xture.was pantitipned between et hyl acetate {50

iy and dosrdfasTE e aabh s RoBR bt oA b S et Jhesh FE Pl

vas 20 osepaihgtrms stdil@tkudyRrand B)ElnaURdSO Jhtld. wﬁﬁ@dt@naﬂohacsmman@gﬁpw n

vacuo to give the crude title conpound (0.112 g, 86% as yellow solid,

whi ch wath ir8erfangrethyeacefateraseluspt gverbrititls eerpppamd 0P BcH% bas. WINES selid: 285

(M+H) @%gqﬁ@m\,}ﬁﬁ rans-4- ( Napht hal en- 1- yl oxy) - cycl ohexanecar boxylic acid
e

hydr azi xture of

t rans-4- (napht hal en- 1- yl oxy) - cycl ohExanplednboxyl i c acid nethyl ester (0.130
g, 0.457 m"m_lé)d and hydrazine hydrate (0.022 m_, 0.45 mmol) in nethangl (0.5
M) was KeRsSaFlored-@nhgnoxscycloheyBralLH-2.44, 100-teiaara-bipel lpmylene-fz

reagjion mxture was partiti%gxﬁﬁmﬁ%ﬁ%@#l@@?t ate (50 mM) and 1 M
: e

aqueous sodi um hydr oxi de sol ution 0 organi c | ayer was separat ed.
The aqUdweuslelcayppunhwaesdtaiacd edwhite $olidwo 58% yitldpocaridmggo gbnaralprbcedost Yt e.

The 30 .conbi.ned or ic |laye were dried over anhydrous sodi um sul fate and
concen yéifaezﬂf?ei: ﬂ‘a '%%e?%‘yg&?@]ﬁx?eiar ’)‘(ﬁ’&ra&l‘@f}'d{f%&/@cr ude title conpound and
starti noidmdtemhl almuowizsthmxasiwz,@,5(t@t-ré1&dﬁ9-b&ﬁa[é}%gii)qaak nd 1Y Ladb Ry NDaci@ Rt

0.45 mmol ) were dissolved in 1, 4-di oxane (0.4 and heated at reflux for
18 h. Autywesteboling to roomtenperature the reaction mxture was

parid tioned b thyl acetate (50 ml) and 1 M aqueous sodi um hydr oxi de
soIL icl)\srflgf‘gf)' ﬁb\)ﬁﬁ%ﬁ organic |layer was WD 2010/ 060836PCT/ EP2009/ 065354 -
55 - separated. The aqueous |ayer viggamplerniacted with two 50-nl portions of
et hyl acetate. The conbined organic | ayers were dried over anhydrous sodi um

sul fate and @antidilnencett(d-nhorexyryclohgkvid-SithdihyarpidHi,3:5¢ 0bdepaarat (0. 120

Siep w thout Turther. puri 11t e HIIBREY %5 S0 421 de1a

E rans- jffh@ Iﬁy]bicg:mpogn@/fv@s(y%tainyd: iaso]@x @B%&B&glﬁi@{ quantaimitczile ﬁym[]falzrhdm?dxz%ﬁtwgtmz i of
rans-4- (pyridi n-3-yl oxy) - 0 ecar bo Ic acid nethyl. ester . g,

0. 545 &ﬁ@rgheaw-wgf&y@ﬁﬁ-é‘%@r%ﬁgﬁ?@rﬁw@zqﬁﬁ,@?@&%Pﬁrﬁwlﬁﬁsw&mﬁo. 5
M) vassRENBHIAL oldeld bokedfe b1, MKLAL: 9RONINA {0 room tenperature the

reaction mxture was partitioned between ethyl 10 acetate (50 mM) and 1 M
aqueous sodi um hydroxi de sol uti on (BGmgle.13The organic | ayer was separat ed,

dried over a rous sodgi ul.fate and con rated i C t ive the
crude 1 trusOnkBt-RetykT & Psdoyy AR Lho Ry ot ot fufiatic | e
next step without further purificapeRspazifond’ € 236 (Mtl-1') Hydrazide 19
15t r ans- 4- ( 5- Chl or o- pyri di n- 3-yl oxy) - cycl ohexanecar boxyl i ¢ aci d hydrazi de A
m x3ur dheftitlecampound wasehtained pywhitd splelip|6d%yyicldyieara rarabdbaraodxXgiphenaxot d
met hyl ester. (O« 19 0. I nd._hydr azi ne dy at .14 m, 2.8 mol)
in n-bd 9318@ Xy?)(')“?’é'dl dr%%l@%gg?l e(%'tgttraaﬁ' YR (Z)lr%.16 %P{}ﬁi.m%&rge({r% aclzlgiol ing to room
t enper ghtht@niadehyéasdcoftingiodontal p@scdure VUK M$av/d: 398 oM+erig (100 ml). The
product was collected by filtration and dried in vacuo to give the crude
title 20 conpound (0.15 g, 79% as KwAmRledd| i d, which was used in the next
step Wi thowt o e pued fiocat ) I H =1 ) | ' 2C
trans-4-( #&isdﬁﬁf"?&} I (g;%efngggltc{éﬂg?(% cﬁ%&%ﬁ%&fﬁ%eﬁ% rﬁég%(%gh%ﬁ?n%gt ure of
trads- 4- (pyridi n-2-yl oxy) - cycdrbbexinadd tdro-bykylesteei d nmet hyl ester (1.33 g,
5.66 25 mm]) and hydrazine hydrate (0.55 . A1 ) in n-butanol (1 m)
vas hedtEditigicompgurd yas o amﬁél Ay s SO&@dPﬁR%J ¥161%r%g‘9¥3tr@ﬁﬁgﬁ%&ralrpéoeqﬁi@re v

react i %d@azfaéa"C%-Mpﬁelﬁseﬁreg)aah&&n@&%c%h@qciumlyafagfaevacuo (ca. 1-2 nbar) at
100 Cfor 2 h to give the'crude title conpound (1.28 g, 96% as white

sol i d, Thimledtamas-Ciderd-2-thiaxoel , Ad¥ttegtlpplravbeirolr][ . 4idtaheningdrdafiogabi¢ and tavis
me: ZiGEg‘M 41') Hydrazide 21

30t r an@Y® E8Cchl or o- pyri di n- 2- yl oxy) - cycl ohexanecar boxyl i ¢ acid hydrazi de
The title conmpound was obtained fromtrans-4-(6-chloro-pyridin-2-yloxy)-
cycl ohexanecar boxylic acid nethyl ester according to general procedure IV.

M me: 270 (Mt -1") WD 2010/ 060836PCT/ EP2009/ 065354



- 56 - trans-4-(5-Chloro-pyridin-2-yloxy)-cycl ohexanecarboxylic acid

hydr azi de

Thet i t | ecwopowdogssobt ai nedf ront r ans- 4- (5- chl or o- pyri di RCZAPR@PS3354

cycl ohexanecar boxylic acid nethyl este$5according to general procedure IV.
Hydr azi 3 +

5t rans-]\gg(‘%?'é%(%ﬁ%;)l -pyrimdi n-4-yl oxy) - cycl ohexanecar boxylic acid

hydr azi de A m xture of Example 15

trans-4- (2, 6-di net hyl - pyri m di n-4-yl oxy) - cycl ohexanecar boxyl i ¢ aci d net hyl
est er ( Ocig@-Ghloto-1d4mhenpxyxnycléhesy Bz, orditiydao-afite-2 305, 1@h-tdtraaga-hennedzyleng
n-butanol (0.5 m) was heated at r@fé({rux Qe night. The reaction m xture
was evaporated and dried in high v 8016851. €1-2 nbar) to give the crude
title coperREnMpOuddwes oteHd aswiiid iatidsialquntitiicChicldaonisie®-¢Hlotobe(sext
step 10 without further purification. M5 mle: 265 (M+H ) Hydrazide 24
cis/t r&hgn%ycwhhﬁm)-ﬂm&w&@}Ott%ww&@aﬁ@@aleﬁ@éyqamoxa f aCiHyerF-Auivhiester:: 2)
To a s ' IS/ p i . di +0Xxy) - cycl ohexanecar boxyl i ¢ acid
(1: 2) %B&%E@Qgﬁ%i&képﬁﬁ%?ﬁmi%%%%ﬁ?? Q?nH#e?(o. 162 m, 1.16 mmol) in THF
(6 M) was added et hyl chl orof or matExakbpkd611l m, 1.16 nmol) at 0 C. The
reaction mxture was stirred for 1 h. The ammonjum salts were renoved by
filtrati oﬁl.s-srﬁélﬂfrpt5rP‘&E@lxka(é-%hfe@ay%c‘ah%ﬂ')d5ézﬂ%ﬁf‘l@rf‘%%%%?%rﬁtﬁ%ﬂﬁydr ate
(0.1gt6 g, 2.32 mmol) in nmethanol (§Q,th)uledde reaction mxture was stirred
for 2 h at roomtenperature and then partitioned between ethyl acetate (50
m ) andha titiexbmpeunt was dbtdined x¢ white sflidlin V3 %gyieldusors ot 81ohlbmod F-Gdpblenosg! ut i on

axt r acagehroR T riegR RS B PR e R e B EMRER 4Bt ned or gani c
| ayer s parFS I dBYd ONRDrARAAkIS] %@@éd—ﬁ% ul. s gvandogoneentrated in vacuo

to give the crude title conpound (0.177 g, 65% as white solid, which was
used in the next step w thout furthéxampkeilf/i cation. MS mle: 237 (MH)

drazid - 4- i n- 2.yl -cyel i id
nydrasi de. ATRRECBOE T uoto TRep AL s P AR 2 ER M BEAT boxy i
acid ethyl ester (1.11bgnzohzélbn8®¥dakbexidichicill eezi-patynysteat e (0442 g, 8.83

mol ) was heated at 120 C for 72 h. After cooling to roomtenperature the
react i diveritiRcappovrdswanebtpingdpeyhiesaliddn 0t hyirldacearding tp songppragrduiga er

(30 m 0 Gl ) | e was extracted
wth tv)%’ dg%?(}ﬁ E]%gﬁp‘)g? tF?%OE{s) Pﬁ?‘%gff ﬁg?élglﬁ:egtg %%C-g&%?ﬁgéjgcgﬁg?’#\rg%ﬁ%r gani c | ayers
wer e wadlidactait H-Uhidroe-thakon,), 3, Sdicireldydov-benzaid] 4 Jdiszes ogid wonteul ficied and
concentrated in vacuo. The crude cis/trans-hydrazide was triturated in
ethsl RUBHSHE" (5 ni). The precipitate was col lected by filtration and dried
I n vacugs thp. o sgMHgHcrude title conpound (0.236 g, 23% as white solid,

whi ch was used in thg next step without further purification. Ms me: 237
(MtH ) WD 2010/ 060836PCT/ EP2009/ 065B%mpledB - Hydr azi de 26

To a sol Tamst hoge dyigrdAnfe i i aorio gy by byeres R st b aseHat acl o
(1:1) (0.750 g, 3.37 mmol) aﬁglzb[é]ﬁd]éﬂeaﬁ%d}gclﬁgriﬁzo m, 3.37 mmol) in THF

(16 n) was added ethyl chloroformate 5 (0.322 ml, 3.37 mmol) at 0 C. The
readY i dieritizicampovrdswas ¢btpiaed aowhite splidTh quantietincuield dtoms tragse &-chlermVd - (fhy

filtratyon. The filtrate col d_sal uti on of dr.azi hydr at e
(0. 335 TP R O e P e R B R T e
for 2 hull cstooimcbriimetoaictéal probalusOly.evis nwass isvapar gt ed under reduced

pressure and the residue was partitioned between ethyl acetate (100 m ) and

a 1:1 mxture of 1 Maqueous sodi urk¥yapddde sol uti on and brine 10 (30

mL). Th [H ay ek M ] . ug el et | W th
R Rt e S Uy et L S S
dri3x over anhydrous sodi um sul fettaazashénoazakner at ed in vacuo to give the
crude tjitle conpoun 0.588 g, 749 s, .of f-white solid, j ch S ed in
t he ne?tzl‘theélﬂéﬁowppwefﬂw&% oipHE aSpY‘jP]it/% sl iR gAY e “2%378%@*_1\)/@@' U959-de
(21 530' Oé%crxgg.léyflo%@g%ﬁ@aﬁ@aﬁs_m@syﬁ,-1%%%%&%&%{%]9&&{4@'@dﬁﬁhgrﬂaxqﬁ@z' de

; uti
ci s/ t r aasarnfapiehy dazicnrding/ tocgepyrat prokohes Xile 045 box yi27 ¢Madl ' (1: 1) (0. 780 g,
3.51 mmol) and triethyl am ne (0.489En1 ‘}35.237 mmol) in THF (17 m) was added
ethyl chloroformate (0.334 m, 3.51E¥P¥20 0 C " The reaction mixture was
stirred for 1 h. The amonium salts were renoved by filtration. The
filtrate was added to a cold solution of hydrazine hydrate (0.351 20 g,
7.02 mol) in nethanol (20 nl). The reaction m xture was stirred for 2 h at
roomtenperature. The sol vent was evaporated under reduced pressure and the
residue was partitioned between ethyl acetate (100 ml) and a 1:1 mixture of



Hydrazi de 28 trans-4-(3-Fluoro-pyridin-2-yloxy)-cycl ohexanecar boxylic acid
hydr azi de A m xture of

trans- 4- (Wof2bwarwsas3pyr i di n- 2- yl oxy) - cycl ohexanecar boxyl i @eCa@rdooowtispd ester
(0.60 g, 30 2.4 mmol) and hydrazine hygfate (0.53 m, 11 mmol) in n-butanol

1 mM) was heated 125 C for 4 h. After cooli tQ.r.oo enmperature the
Ceact] onoei Seae 3 chlorsa i S nhenaier g bl At 2 e B B a0 et o
(75 _ml). The aqueous |b%¥ﬁf[e]‘ﬁ@ﬁleﬂ@-%ﬁ%€‘b8§ﬂi'& a‘éhﬁf&@ﬁ@iﬁ&ﬁ@nﬂe / 75 nml). The

conbi ned organic |ayers were washed wth water (75 m) and brine (75 m),

dried dbhertitiaehygeouswesoebtainedadchrdieg tngbnehpesedwuedd i n vacuo to give the
crude 2010/ 060 PCT/ EP2009/ 065354 - 58 .- title conpoynd (0.45 g, 83%
s whi DO e R AL EE Y R ran dpar G T BT e

purif i caid1&RamMBOMEo-22BdbxoMtL 3 B-tketriydii @Bk [ APl ,4]diazepine-4-carboxylic acid tert-
trans-4-(5-Fl uoro-pyridin-2-yl oxy)-cycl ohexanecar boxylic acid hydrazide 5 A
m xt ur &upfl C$tflans- 4- (5-f | uor o- pyri di n- 2-yl oxy) - cycl ohexanecar boxyl i ¢ aci d
met hyl . . 5 3.6 mml) and hydrazine hydrate (0.80 m, 16 mml) in
n- but ar%?tn?i f(r%%)(%/?\/\j%l}g)heat ed at 125 Cfor 4 h. After cooling to room
tenperature the reaction m xture waBxqumapki2ili oned between di chl or onet hane
(75 M) and water (75 pl). The aqueous | ayer was washed wth

di chl or onet HEHE-4-T5&hlorereo-dinidraddl-3dpa Hi-tetrangn-bepge gl agnlenddylli t h wat er
(751g) and 10 brine (75:dot k&9 hit RBESIosiadi um sul fate and
concentrated in vacuo tocgllveexﬁ?eﬂgr% lt|?if'i*l)é}%!:orrpgun (0.55 g, 67% as

whi t e dldkitile cahnpotindvass elsteided frothteansei¢hlstoelr [4M4-bembd-phandxyecygohéxfyileat i on.

M5 ni e: -1 d i 3 . :

T ans. AR B Rt heBo Tl e SReNS AT AP AU PEcrAeForid 25T 15
A m xt wrsecafirct VRS Avd: G200tby Yy pyri di n- 2-yl oxy) - cycl ohexanecar boxyl i c acid
net hyl "ester (0.62 g, 2.5 mmlg and hydrazine hydrate (0.55 m, 11 nmmol) in

n-butanol (1 mM) was heated at 125 Ex#mple22h. After cooling to room

oo 5 b AR RS DA TR BBl b i

di chl oronet hane /75 ml). The e¢pIbhdxstbx9[-BamionitraAyers were washed with wat er
(75 m) and 20 brine (75 ni dri ed over anhydrous_ sodi um sul fate and

concentlhattitls cpmpoBrdiyay @btgiin}vi_la fropetrans dald-Sr ¢hlerochfrgBivdee-¢10-248 54 Vb sgmapzars
"‘Ng' Eﬂeei%é%oge](%géﬂ;%fﬁwﬁggylggy]tétglé?;z&ﬁ%ﬁle B &R MLLBOMd fdt RSO SLT T cation.
Ci s- 4- (aByoriiigne Bendrapy)cedye dlieM8necad oy +HHO aci d hydrazide 25 A mi xture

of cis-4-(pyridin-2-yloxy)-cyclohexanecarbgxylic acid nmethyl ester (0.39 g,
1. %mol ) and hydrazine hydrate (0.%¥™P€28 2 mpol) in n-butanol (0.5 m)

heat C ' '
Was hea ﬁgnés'é{aém'1'qx'%i'tﬁ%]?%??&‘j&ﬁ%mééﬁgg'ES%[I‘;%X%@%%EE%%’?QW[@& fFa-

reaction mxture was part oro ) and wat er
(75 nml). The aqueous [bayerelaaslenesShmdbenylic adidctekGbotybestane /75 nml). The

conbi n rgani c layers were washed with water (75 ) and 30 brine (75
) e B a POt e GRG0 ot B ABREEHERNE 1 at od | n vacUo 1o gi ve
the cr yg@irddidd: @afQIRIRHILOE BRhE-pHRASAY)RTcI6AERIE&SB0:Qit acidMydfiziRs used in
the next” step without further purification. MS me: 236 (Mrl-1") Thi ol actam

i nt 3y médiicleaamoT-Ghégrmd-thiqxot1.3,3.5-pialpciioboeosd BRtitiaemnogd/08m35uUc acid ert-

7- Chl oro: %'Eth} oxo-1, 2, 3,5-tetrahydro-benzo[ e] [ 1, 4] di azepi ne-4-carboxylic
acid terp’- 5 yl ester a) 4-Chloro-2-chloronethyl-1-nitro-benzene To a

sol ut i oS ef/c:HesMFD2- ni t robenzyl al cohol (80 g, 0.42 nol) and
triethylamne (64 m, 0.46 5 nol) in dichloronethane (840 nl) was added
drop wise thionyl chloride (34 m, @’.‘MBP]#@I“) during a period of 30 mn
while t [ Oke R ] K ) hy j Ny t pat er
pat b Tha P EEaUGte-TERE MO Rk o) Ao e SOR -k s Pk,
and3@ he residue was trit uteataada-benage]avilend hipdroghlorigliehyl et her (970 ml).

The a niymsalts re renoyed by filtratio d.the fiJtrate )
cpncemﬁtt’élﬁ CPRPORRLE Y %btefine%'gf)%f%ﬁSrﬁ-@lwnﬁﬂﬁﬁﬁgtrgfé@rw5@0}5 °BYD br own
0i | Wh'(c:ﬁ olﬂ‘@ﬁlgwﬁﬁ,@H-@ﬁ:[St‘ﬁ)bﬂt@ﬁf&azﬁ-tb%&d%]%ﬂ%ﬁe_-f’-'dﬁﬂka ftdcttertMRitMeSter 205 (M.
b) (5-Chloro-2-nitro-benzyl am no)-acetic acid ethyl ester A m xture of

4- chl orccdtdinhlto goreet|pydcedursi I Mberzdnd (V85 Yy, 0.41 nol), gl ycine ethyl

ester Example 25



hydrochl oride (70 g, 0.50 nol) and triethylam ne (121.4 m, 0.8665 nol) in
et hanol (1000 m) was heated at reflux for 8 h. The solvent was evaporated
and the rwei2duwaenss triturated in warm 15 tert-butyl mnetroylEpedtess3sdhe

ammoni um sal ts V\ere rem)ved by filtratédon and the filtrate was concentrated

in vacuo, to Ie ypd (111 9 r

col 1 d e Bintess merhy R TFTREr BRatsrgte ophengi tevlheRgh v yes 107
(MeH ). c) [tert-But oxycar @315Ilgﬁﬁeﬁmﬂtga&b[y]ﬂlﬁe&enzy1) am no] -acetic
acid ethyl ester A solution of (5-chloro-2-nitro-benzylam no)-acetic acid

et hyl ddeéitlecompoynd Bataigained frondrarls&mb@el -blit4ririfiosemdsbylanhengxy80 g, 0. 807

i et orsrbnle® pTBbOAY-RRS bRt Pepoate de RIS E ARl s Peer 16 n o

r oo t eaR@Esaldcdydd o fdihy & ienWRAS prRaRRE MEM%% the (ergre product was
purified by flash chromat ography with a cycl ohexane/ ethyl acetate m xture
as eluent to give the title compounéxqmple26g 519 as |ight yellow viscous

oil. MBS me

[ (2- Ami no- Strgﬁgor oh%enz %gtcghmt}) htenmf/yc,)érylgg)rlllefyl};\%}lﬁ%]][ édg’tmb t%tg?a At hyl
ester To a solution of benzoazulene-S -carboxylic acid tert-butyl ester
[tert-butoxycarbony|-(5-chloro-2-nitro-benzyl)-am ng]-acetic acid ethyl
ester (16 tyly @Omeoa W%‘P'atalfn?ﬁ a1 WhHe sl ia A% Woldrcrayingds eaprialprossdiraY oni de
(8.8 9, gon after 15

m nﬁ) Af}%}gi?&g%edﬁ? %15)0?1 %ﬁ@?@?f@&%ﬁ%@%g yst&?ggaag\#yg%tz 1fal\%/at ed charcoal,
7.9 g, ThidexdmndiOhlarhe-thioxbul, 2 3vestrhlydroberal bl dldiaacbhedtcaBOxpliessd tet-
during aﬁerl od of ca. 48 h until ca. 13 1 of hydrogen gas had been

consu 8 THE cat al yst was renoved by filtration and the filtrate was
washed M& tiret300 (ReFyons of saturated aqueous sodi um bi carbonate sol ution
and brine, each. The organic |ayer was dried over anhydrous sodiumsulfate
and concentrated in vacuo to give tBxampkl2d conpound (60.6 g, 95.5% as

Vel Lo s Bt 104 T oo haeh i et IR S GRSHAC S A ?’@%@33&4.& °0

acid tert-butyl ester To a sobéizo@fuléie hydrochloride
[ (2-am no- 5 chl oro-benzyl)-tert-butoxycarbonyl -am no] -acetic aC| d et hyl

ester (149 tigle compgupshys ohiained Mgiipatietivie wisld BoD trany-Sviddoraddéd3pdieresi um
tert b 0
e vat BT chdbBo RIS S 108 SFRA ORI AR S éﬂ%’%ﬁd (OG0T 2"

and r eactdraingno xtnerd precedsitel VI 88 o 439 iMaH 'y oom terrperat ure foll owed by
addjtion of water (400 nm), saturat ed a u us ammoni um chl ori de sol ution
(28’ M) and ethyl acetate (800 m )~ Exampple2 10 m n the preci pitate was

col | ect aga g idid fodt |03 clIdFo BRORATS-c\ GYREIRS nid dromHAS £ b at e,
dried ovezrl anhyéré’us[sg:zjlcum(égr1 ateﬁ kg Xcentra!t?g \)facuo Thé resi due
was conbined with the precipit ate¢raawhibehzdaaulepeevi ousI y been col |l ected by

Corpoaniefus aSuf YOGt E Sl g RS TRl Gt ety 1 1€
7- Chl orcBtodo-pRénd%9)-dydo x Dt 1564 - aﬂﬂwfu PNz 0beldthadd-BéB8 2RIAR M dfRRleNY | | C

acid tert-butyl ester A m xture of

7- cHi orapd par@;%unmldzhﬁd%aopeltdnwmeeerbbm@ﬁdllrm}’& Yfemiond4a(¥atbbxyl i ¢ aci d
tert-butyl ester (41.1 g, 0.139 m)d]): nd, 5

2, 4- bi s- (4- met hoxyphenyl)-1,3,2,4 LG Bhosphet ane-2,4- 15 disulfide
(31.5 g, 0«Aite3- Gﬁlo)roJID[4T—(6tﬁl@ﬂl}bﬂy-@fh@hMy)(cgzéﬁﬂeiﬁl])—4ll?6‘l—lh%,@0b-@étrz{ﬁﬁl ux for
3 h. The solvent was evaporated and the residue was triturated in
tert-butyl methyl ethebenzoggulspesSiqarbexydic\agid testrByGdesor fi|trati on and the

filtratg, Thes b Y, m hot
et hanol o SieGADpRRL PR} fidah@l SLHRES 'S5 P oAk sl R T

V5 31 e HylitdziddVidaing-3-(3- Methoxy phenoxy)- cyclohexanecarboxyhc acid hydrazide

207- F 2-t hj 1,2,3,5 rah nzo 4] di.az 4- car. I iC
acid t ﬁmwﬁgﬁw 0 b L eﬁL&é epla%ﬁﬂaﬂwywm@ 50l i d
in conpatyablier yields according to the pr ocedur es described above for the
synthesis of 7-chloro-2-thioxo-1,2,3,5-tetrahydro-

benzo[ eyi$ hyd] disaz@pie- 4- car boxyl ic acid tert-butyl ester using

5-fl uoro- 2-ni trobenzyl al cohol 25E>£stea]g f 5-chl oro- 2- ni trobenzyl al cohol
in step a). Msme: 297 (MH") General procedure V:

Condensati on of hydrazide and thiolactamto triazole A mxture of a

hydr azi de derivative of fornmula (Il1) (1-1.5 eq) and a thiolactamof formula
(rrr) (1 eq) in n-butanol (0.1-0.2 M is heated at reflux for 16-72 h.
After cooling to roomtenperature 30 the solvent is evaporated and the

re5| due IS pur|f| ed by flash- chromat ography to gl ve a corrpound of for rruI a

- Y rc o Y rr



A solution of an N-BOC derivative of general fornmula (I-a) (1 eq) in 1.25 M
nmet hanolic or 1.5 Methanolic hydrogen chloride solution (10 - 20 eq HCl)

i s heat edwat0B®e@3bor 15-60 min. After cooling to room PerEPe@ 06354 he
reaction m'xture is concentrated in vagtio to give a secondary 5 am ne

derivative ener for a (l-b S h e onal ly the
free bab@nsdCRBrontrdonetyaherendiAReRI Hfchbimpoae S uden 1
M aqueous sodi um hydr oxi de sgéﬂﬁ,w&lﬁm A Uret B Rde soI vent, e.g. ethyl

acetate or dichloronethane. The [ayers are separated and the aqueous | ayer

i s extrlidettield cmmhumcmambt@modn@s hltct srdidon gamitdatssl wddtronTirense®ablored-[é1(gani ¢
aver s oS EloRleL e RRL %bg M5 90 P B okt Bhed SRR S P SGRLG R o

in vacUd npoun fier al
pr ocedwigy] Yttt addsigt fouR oydcRuEd UM M\smtmse(mH conpound of fornula
(I-b) asfree base or as hy rochloride salt (1 eq, 0.1-0.2 M,

tr| ethyl amine (1 eq when the hydroch ppéélsalt of a conpound of formula

- | t t
Fer 'l Falfe SRR B ERKRREGS)- RS0 ARl IR AR rb BN SIUR,
is added The reaction m xture tetrazatbeptbazalend- 16 h at roomterrper ature

and quenched with 1 M aqueous sodi um hydroxi de sol ution, yequs | ayer
is ext rg]@t“é]d CRMPAURE Y O q'%{ee@ peWhih KGRt redcldrigRiany: %;98 %0- éa[é -@ried over
anhygr I I V t ogr aphy
ity S e Lt e L R L

trans- &ydjtdcbbud&a(lcﬂquhﬁ)mmxlylehyiclaobmﬁmlg)te gbﬁ@ﬂ;ﬁo@dﬁrd‘@lj Metmaaz @éﬁ]zlo)azul e
ne-5- carboxylic acid tert-butyl s]tgx ES title conpound was obtai ned as
white foamin 83%yield according t 2 procedure V. Hydrazide:
trans-4- Phe@n%x«scaﬁio@mx REphlehs R¥en chlmé?s imométaﬁzam
7-Chloro -2-thio xo -1, ﬁr@c?at eﬁhghyygq?y?lgen%p I Zl di azep

i ne-4-carbo xylic aci dbeezaaizulene-Secarboxylie aﬁtbter&bst}@ Mltbf)

Exappl &2 .. : o0/ .

tr aro- GG BmROPE WRLPREDSLroNB IS I aishg b 2y oF aPHBEIRAEY aaza b
enzoazoeney BOhyidraoedtimpitel@endisl prodddgrec@npound was obt ai ned as white solid
in 98%€ﬁll eld from

t r ans- &lmztoransiGohsrwxphepexotfagiphyxanecabexylig agidipgrazider aaza- benzo

T L i e R e P R S S R R Sl

trans SuGhkaro- 5- net hy1- 1- (4 phenoxy-cycl ohexyl) -5, 6-di hydro 4H 2, 3, 5, 10b-t
etr benz ul ene The title conmpound was obtained as white solid
i ?\% S%rodﬁ‘h ns- 8- chl or o- 1- (4- phenoxy-

cycl ohexyl) 5, 6-di hydro-4H 2, 3, 5, 10@X:{Tﬂglrea,gza benzo azul enehydrochl ori deand
5 paraf ormal dehyde according to general” procedure VII. M5 nfe: 409 (MtH ).
Exanpl etrdns-3-[4-(8-Chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulen-1-yl)-cyclohexyloxy]-
trans- 148- Chl or o- 1-(4-phenoxy cI Q X?f'h 4 16I,—|—2 3,5, 10b-t etraaza- benzoazu
| en-5-y1] - et hanone To a sol ut! ﬁond rile hyfleochlqide,r 6" “1_(4- pheno xy-cyc | o
hexyl ) “The .t GbMpdifi wé%aaﬁe&aslﬁbwh%naaz%%é&l@%ﬁp@aﬁlﬁaﬁoﬁyﬂ[@@ﬂ oride
(0.071 g, 0.18 mmol ) and triethylamne (0.04 35 mmol) in

di chl orcymst- hlmmexwa@cmldeﬂ] -4HA. 3 hil Oh-totreazacbanzaaznicnc O -cegbanyli jicidttett-oom

t enper Stirrd for I -eowed tioning between 1 M
aqueouius‘yoalﬁlejrrﬁ1 Y 1 eneraﬁ%rtolc%@r?g] MnS)m/an@()o(iRﬁ Fﬁdromat hane (50 nil). The

organi c | ayer was separ ated. The agugnuplel3@dyer was extracted with one 50-ni

portion of dichloronethane. The conbi ned organic | ayers were dried over
trans-3-[4-(8-Chloro-5-methyl-5, 6 dlhydro -4H-2,3,5,10b-tetraaza-benzoazulen-1-yl)-

cyclohexyloxy|-benzonitrile
30 The title compound was obtained as yellow solid in 43% yield from trans-3-[4-(8-chloro-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzoazulen-1-yl)-cyclohexyloxy]-benzonitrile hydrochloride
and paraformaldehyde according to general procedure VII. MS m/e: 434 (M+H")
Example 35



15 anhydrous sodi um sul fate and concentrated in vacuo. Purification by

fl ash-chromat ography with n-heptane/ethyl acetate as eluent gave the title
conmpound WO0.208%6083654%) as white solid. M5 nie: 437 ( MtIICX/EP2009/065354

Exampl e 5 - 69 -

T A BRSO RB GRhR  ihes >
trans- 8- chl oro- 1- (4- phenoxy- gxpbNfadid tért-BudiRy@ro- 4H 2, 3, 5, 10b- t et r aazabe
nzoazul ene hydrochloride (0.065 g, 0.15 mmol )" and triethylamne (0.044 nl,
0. 32 mmidketitiergodipehdbwanebthiapdaqosrdinyg togencrd pedednse Wanesul f onyl chl ori de
(0.013 0,1 I room erature... After sti.rring for 20 h the
Feact: dh A R Pl B R B A B dL . Gl 25

chr oratTogslanim: v-@hw’fa-z-ﬂdxbiQm,sw;ttehamydmpémnfé] Bt dMlazgsind-atari@ayee ddi@tdr-t | e
conmpound SO. 051 g, 72% as white solid. MS me: 473 (MAl). Exanple 6

t r ans- 2481 eHror o- 1- (4- phenoxy-cycl ohexyl)-4H, 6H 2, 3, 5, 10b-t et raaza- benzoazu
| en- 5- &ém@%@w@‘% The title conmpound was obtained as white solid in 59%
yield om

trans-8-chl oro- 1- (4- phenoxycycl ohexigxample@6di hydr o- 4H 2, 3, 5, 10b-t et r aaza- be
nzoazul ene hydrqchl ori de and gl ycol al dehyde accordin eneral procedure

U N T AR S NRE-) -4 TrApB oYy A O /6o B O Eh5 0 e sata - 65 -

traqs- 8- Chl or 0- 5-i sopropyl- 1p{édoRiSAA&Ye LokBXYk) - 5, 6-di hydro-4H2, 3,5, 10
b-tetraaza- benzoazul ene The tllflzt0 corrpeo%dé‘ was oEt ained as white solid in
45% yi dihd title@pmpound was obtained trans-8-chloro-1-(4-m-tolyloxy-cyclohexyl)-4H,6H-2,3,5,10b-

t -8-chl -1-(4- ph | oh [)-5,6-di hydro-4H- 2, 3,5, 10b-{ et -b
I A ot R i S S e R B e L
M5 n eqm4 3/e(ddodii+Hxanpl e 8

t rans- 8- Chl oro- 1- (4- phenoxy-cycl ohexyl ) -4H, 6H 2, 3, 5, 10b-t etraaza- benzoazul e
ne-5- sul fonic acid dinmethyl ani de Texamplel3iti on of trans-8-chloro

enzbapdl e ki BnmsARR- ¢St i cheastliso o brtt Ay SR td s
m, 0.22 mol) in dichloronet haneperzdpelakilewrs added N, N-di met hyl sul f anoyl

chloride (0.023 m, 0.22 mmlé at roomtenperature. After stirring for 72 h
t he reddeitbls camppurdwinabteingh §p ey trag-tdettetet I-(A-Bniodylexsseydlehsxpleds,6-dihydro-

chr omat C . i i / he title
comour SRt ARD KBk BT ONAN WU BNERIRR R MR Sl b |

t r ans- efdrhloproecdutedVHhBISomye: d93.5 ¢heEY)) ) - 5- pyri di n- 2-yl met hy1- 5, 6- di hydr o- 4H
-2,3,5,10b- tetraaza-benzoazulene To a m xture of trans-8-chloro

- 1-%04- pheno xy-cyc o hexyl)-5 ,6- d¥A@P8 3841 2, 3, 5, 10b- t et r aaza-

benzoazul e dyqahl.ary -~ N&N | t HHm nat e

(o 063 i - HanAAAS IeAIBAGLCRAR -Gy cibhdss) S bor A0 O 2SS 1B ERLRA

2- (brononet hyl ) pyri di beninfdachlevedScmrbaxydi¢treid terObagyl estet ) at room
tenperature. Stirri for .72 h at .50 C was,followed by partitioning between
LW eI ule camphdTar Siriae sPiitole s kP esfi &t i br omet hane. (50 i)

The or gfRirszid2Y@hs-4RS-tSEBakRpRcho x| N8y AeMSakcal RYSlic ¥ag hexbridst ed with two
50-nm portions of dichloronethane. e conbined organic | ayers were dried

ove?d> aniydrdes: sédilarm2sibicxat b2.drdctamslenbernobd( i, Hldiraepioc-4 28ripyyli¢ adtiron by
flash-gh to [ M ~hept ane/ et hyl acetate as eluent gave the title
conpou(r%l)g{y?ggﬁﬁ%ﬁ%gp%é%ggswﬁi ht brown solid. Ms me: 486 (MAI). Exanple 10
trans-1-18- Chl or o- 1- (4- phenoxy- cycl phiple)394H, 6H- 2, 3, 5, 10b-t et r aaza- benzoaz
ul en-5-y1]-2- di net hyl am no- et hanone

rans-1-[4-(3-tert-Butyl-phenoxy)-cyclohexyl]|-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride
30 The title compound was obtained trans-1-[4-(3-tert-butyl-phenoxy)-cyclohexyl]-8-chloro-
4H,6H-2,3,5,10b-tetraaza-benzo[ ¢]azulene-5-carboxylic acid tert-butyl ester according to general

procedure VI. MS m/e: 451 (M+H")
Example 40



30 To a m xture of trans-8-chloro -1-(4-pheno xy-cyc | o hexyl)-5 ,6-dihydro
-4H 2, 3, 5, 10b-t et raazabenzoazul ene hydrochloride (0.179 g, 0.41 mmol) in

t et rahydrwbunsvme(Bem ) was added triethyl am ne (0.058 nipCTEP4d9MWmIBE) . The
suspension was stirred for 10 m nutes-70the amoni um salts were renoved by

fil i on. fil d i The resjd
IR SR TN TR L R T T .
N, N di met hyl gl yci ne WD 2010/ 06Q83675HekRAPA2LRAS354 - 64 - (0.056 g, 0.54

mol ) and N-(3-di met hyl am nopropyl)-N -ethyl carbodiim de hydrochl oride
(0. 104 Tdhe tolesampaond Wk obtpinedy b oy trarg- Ih[4a3-B0-tCtyladchany) eweldhdyyp&eklptd-oni ng

b di ch h 0 ... Th 4G
cepar acsganie et B0y St b BlHARIE A e Mol B OB B RYCr

di chd orepmtiMgne genbhd pesdeliRed] avigahicc4danergHwer e dried 5 over anhydrous
sodium sul fate and concentrated in vacuo. Purification by

fl ash- chromat ography with n-hept aneE?{e‘ftlhl)le Ycetate as eluent gave the title
Eggprrglu2dtf&le-Qghlgro-?—?%)(3-@ﬁﬂmoﬁﬁetﬁﬁ-ﬁﬁeno%-@c‘fdhe&?ﬁ-4@{kﬁ-2,3,5,10b-tetraaza-

t rans- 8- Fl uor o- 1- ( 4- phengo{ylacyleheSecayb)xylid actd @rBbbtyl 8dteit et r aaza- benzo[ e] az
ul ene-5- 10carboxyljc acid t rt-b(gtyl ester The title conpound was obtai ned
as whi tldedilicampRUE YRy PRPIACHRCOFUNAE sFGeROCadUBNocedur e V. Hydr azi de:
trans-44 ?&‘%@‘.Y'ﬁ#@-‘ QNG HRBESARI R Gx A Blo I%AhBE! Bl y iR L Ol 3G HAT1d

7- Fl uor oﬁz- t1 I orgo- 1,(2, 3,5-tet rg}ﬁ1 dreo- Bg‘r?yofe?/[ 1, 4] gdlg(gzle&&ne%- caeroxyI iC

aci d t dihidattyn: e€théoroLsthiviBord,2 3, M4tEGal{yird-benzo e Anpldezdfine-4-carboxylic acid tert-
trans- iygl uor o- 1- (4- phenoxy-cycl ohexyl ) -5, 6-di hydro-4H- 2, 3,5, 10b-t et raaza-
benzo[ PRI &t Ehe hydrochloride” The title conpound was obtained as Iight

yel | ownaghl/gt 3¢3 (Mpantyi tative yield fromtrans-8-fluoro20

1- (4- phenoxy-cycl ohexyl )-4H, 6H 2, 3, 5, 10b-t et raaza- benzoazul ene- 5- car boxylic
acid tert-butyl ester according to Examplel42procedure VI. MS mle: 379 (MtH)
Exapple 13 . .

trans- 8-éﬁ“&%‘?b‘z'%9rn"é%ﬂi‘ﬂ@'ﬂlf'ﬂ‘-’%%‘é‘?%%?l?'&%/“é’%}i&&%'/‘f'}e-’%',] G2 2,510 1 0p- ¢
etraaza- benzoazul ene 25 ith@alki-berzof€landendhy@achbiidened as white solid in
63% yield from ) )

t r ans- ghe|titlscompopud waeekigiped, Epareanstdycidom- it hidrdluerpmethylphegexbet r aaza- be
nzoazul r 0% | r af I de i 5 I

o1 066 duc?éi‘c?@%% %%kmpﬁe,gﬁg@’}%{/ﬁ%@;ﬂm&aﬂﬁ&}’e £ ABGIR R fR-HENLSAL Exanpl e
14 according to general procedure VI. MS m/e: 463 (M+H")

ci s- 8- Chl or o- 1- (4- phenoxy-cycl ohexyl)-4H, 64 2, 3, 5, 10b-t et raaza- benzoazul ene
-5-2B0carboxylic acid tert-butyl est¥mMER&3title conpound was obtai ned as
whi t e S0l | dufls B0 Eh G 4RI fheh B SREIRE AT GRSEHILEL Y10bNElrAZaT:

ci s- 4- Phenoxf-(s:yc 0 exaﬁ[eg(gﬁg{)xylr}?lg ac}ig h}?gr)é}?! 3e’T i%’a’ct am 2

7- Chl or 0- 2- t hi oxo- 1, 2 beni| tlazulehy-drarbexydic[aeld krébuiyhespr ne- 4- car boxylic
actd 1 oY CSLEl V2010 OBRIORTLERRRRNL Q08304 - 65 - W mie: 495

ci s-8- @i}}d@a{z@delt&ﬂs—@h_@%o?ﬁ@ﬂ&bﬁwléh&aﬁecdf%)@ﬁ@a&&"hﬁdﬁzi@e 10b-t et raaza- ben

zoazul ene hydrochl oride 5 e title conpound was obtained as white solid in
quadit i tTialseam| ECdldre dnihigxe- 182,81 Hgtrahytlrg-henzo[e][ 1,4]diazepine-4-carboxylic acid tert-

phenox%-ug %Ist(e)hexyl )-4H, 6H 2, 3, 5, 10b-t et raaza- benzoazul ene- 5-car boxylic acid
tert-butﬁ{ est er accordi ng to general procedure VI. Ms me: 395 (M+H )

Exanmpl evid én/e: 513 (M+H")
Example 44
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl|-5,6-dihydro-4H-2,3,5,10b-tetraaza-
30 benzo[e]azulene hydrochloride

The title compound was obtained from trans-8-chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-
4H,6H-2,3,5,10b-tetraaza-benzo[ ¢]azulene-5-carboxylic acid tert-butyl ester according to general
procedure VI. MS m/e: 413 (M+H")

Example 45



ci s- 8- Chl or o- 5- net hyl - 1- (4- phenoxy- cycl ohexyl ) -5, 6-di hydro-4H 2, 3, 5, 10b-t et
raaza- 10benzoazul ene The title conmpound was obtained as white solid in 73%
yi el d fr ow0 2010/060836 PCT/EP2009/065354

ci s-8-chl oro- 1- (4- phenoxycycl ohexyl ) -576- di hydr o- 4H 2, 3, 5, 10b-t et raaza- benz

Rzl e o S P B AT SN 1SS AR P P ©
15trans- 8- Chl or o- 144- (4-f | uor orgphRnpehzA ¥R Y! | - 4H, 6H 2, 3, 5, 10b-t et r aaz

a- benzoazul ene-5-carboxylic acid tert-butyl ester The title conpound was
obt ai nddeadilewwhinpeursbivhsiobtaingd o tednd-Saddeod -y (2-Buerermicad xypreyele beryd]-46-

Hydr azi ey LANS 4 ELAOL B RP RN Ak QA ARGRR IR e 71 de
7- ChY on@ gendrdlipgxdisc/ 13, Mstrﬂ/brmwsigmlqéﬁw[ e][1, 4] di azepi ne- 4-carboxylic
acid tert20 butyl ester M5S me: 513 (MrH ) Exanple 18

t r ans- 8- Chl or o- 144- ( 4- f | uor o- phenox§¥arepke|46hexyl ] - 5, 6- di hydr o- 4H 2, 3, 5, 10b-

t et - b ' gl bt ai ned
A R T e L e
f 1 uor o- phenoxy) - cycl oh®iyzdazdlen 843-carBoXylitQlid eit-baidestenzoazul ene- 5- car boxy

lic acid tert- but ester. accordj ng to. genera rocedure VI. M e:_ 413
(M-H) T@@éﬁlﬁp@n@gug was obtaineg as wﬂ{te ?oarn n>52% yie|d a%cord?ng to general procergure V.

trans- 17 (4- Qs 1 < ] 5 s 5, 6-di hydro-4H 2
, 3, f51§1g{ - %chzeg;[%gﬁzzlg?-b@%g%ggarﬁ)gggeﬁ%het% %{t cgﬁggﬁ%%%ﬁ%ﬂgggﬁg%t ai ned as white
sol i d iThidegami eiChldro dathiaxanks2.8;5etetralryolrd-bdnzofie]f 1, 4ldragepine-4-carboxylic acid tert-
phenoxﬁu- %Cl ohexyl ] -5, 6-di hydro-4H 2, 3, 5, 10b-t etraaza- benzo[ e] azul ene

hydr oc B FHE" and par af or mal dehyde according to general procedure VII. M5
ne: 434S VR (Bxanpl e 20 WO 2010/ 060836PCT/ EP2009/ 065354 - 66 -

trans- 8- Chl or o- 144- (4- cyano- phenoxy) - cycl ohexyl ] -4H, 6H 2, 3, 5, 10b-t etr aaza-
benzo[ e] azul ene- 5-carboxylic aci d tExampktd/l ester The title conpound was

Cr a4 it PR BFHSSr BRAR R s Y LA e Fengaipiazn o0

Thi ol act am cyclohexyloxy]-benzonitrile hydrochloride
7- Chl or 0o- 2-t hi oxo-1, 2, 3, 5-t et rahydr o- benzoL el[1,4]di azegi ne- 4- car boxylic
aci d t diepitlegpmperrd wanebtaped aspbity sphd i 9BXaripldefrgm trans-g-chloro-1-[4-(2-cyano-

trans- @P%ﬁ@?@%%xgg?%@aﬁlﬂx rl@ﬁég‘?%&z %@nzﬂo%%ﬁl&?é&%%@iﬁ?c%?& glagid et - y1)

- 10cy nzonitriTe chl or
according to general procedure VI. MS m/e: 420 (M+H")
20 Example 48

trans-2-[4-(8-Chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulen-1-yl)-
cyclohexyloxy|-benzonitrile
The title compound was obtained as white solid in 50% yield from trans-2-[4-(8-chloro-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzo[elazulen-1-yl)-cyclohexyloxy]-benzonitrile hydrochloride
25  and paraformaldehyde according to general procedure VII. MS m/e: 434 (M+H")
Example 49
trans-8-Chloro-1-(4-o-tolyloxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester
The title compound was obtained as yellow solid in 52% yield according to general procedure V.
30 Hydrazide: trans-4-o0-Tolyloxy-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: 509 (M+H")
Example 50



The title conpound was obtai ned from

t rans- 8- chl oro- 144- (4- cyano- phenoxy) - cycl ohexyl ] -

4H, 6H 2, 3wB,2006v886r aaza- benzo[ e] azul ene- 5- car boxyl i C aeCu/mreomAbIssy|l ester
according to general procedure VI. MsTmae: 420 (MtH ) Exanple 22 15trans-4-

Eigul( 2ncgl ;)rl ra“é? {:Et/? 3F§>‘<‘§7}° d%g&%&i’&?’ﬁ?}”@%%ép ]E'Y‘f ﬁ%égspgi%?%ggzﬁbt ai ned

fromtrans-4-[4-(8-chloro- Gb@lizhxmlaiéwﬂj&ogh]ﬁnhgb t etraazabenzo [e]
azul en- I-ylé cyc o hexylo X y] -b enzonitrile hydrochl oride and

par af orlihgltigielppagound was:@lltaldﬁdngs hight yehaw a¢>hcbmon@dut:aéva/ylleld kB aps-84BlprévH )
20Examl

rans- 8-l §°1%1°i¥rﬁy¢(lﬁhﬁi"?/’f)f‘i Hatrd e Hy P- PRERE RS e SREHP XIS 4t 5rabwvly op-
t et rpazgrer hepzdnel b@nplnﬁe@aéWXMBIrﬁ/eamw(Mth butyl ester The title
conpound was obt ai ned according to general pr ocedure V. Hydrazide:

trans-4- (4-Tri fl uor omet hyl - phenoxy)Ex¥arepkddxanecar boxyl i ¢ aci d hydrazi de 25

Thio | ac t y 1

di azep |ttr€§m4 carqjgIL etﬁyla{glk‘goi&glry %%'tzc 3?,% ldh%#l?%ﬁ‘é&%&ﬁpo é@?% lh% te{é’}éaé} le 24
trans- 8- Chl or o- 144- (4 trffl uoronet byhzopbeknxy) - cycl ohexyl ] -5, 6- d| hydro 4H 2
, 3,5, 10 30t et raaza- benzo ] aulee hydrochl orjde The titl corrp und was
obt ai nﬁ'eftvlsﬁpfnpa @awt%m%f i&tlang(tzzefwwlef{)m&r%e/e w‘f oty p-chloro-1-(4-o-

©Y | @ e lohy A Bl 25 8. R O 83281 e0a 8.k Bln AL BRET R G RRP € act d
tert-butyl Z cor to general procedure VI. 463 (M+H )
Exanpl pagforviBldbydd &&OB&W@@E&@O@%&B&GWM M$ive: 423 (M+H )

trans- 8- Chl oro-5-net hyl -144-(4-trif] uoro hyl - phenoxy) - cycl ohexyl ] -5, 6-di h
ydro-4H 2, 3,5, 10b-t et r aaza- benzo[ e} ¥/t The title conpound was obt ai ned

fromtr anStr§nélblcq{19rolﬁ4fi§sldlﬂﬁbMO;(S)b F e?y& yIIRRPHH,6H-2,3,5,10b-tetraaza-

cycl ohexyl ] -5, 6-di hydr o- raaza- benzo| e]azu ene hydr ochl ori de
and 5 paraf or mal dehydebanwzulengstqargenémaﬂclqote@t:buwestmr| MS mle: 477

H)
{r s ST Baund st prisf s iow s bGP Yk H S LORTEL (ot r anza-
benzoazubdercS¢.car boxyl i c aC| d tert butyl ester The title conpound was
obtained as white solid in 74%yield according to general procedure V. 10

Hy dr az itieirazides fens-4-G. TRt gogtienexy)y cvelahesmecarhaxatip agig hydradde hydr azi de
7~ Gl or SRR AT Sy ook 2 s raiobeneel ThL 4 e i e e BT
aci d t éutybustyt ester MS me: 529 (M+H ) Exanple 27
20 Example 53
trans-8-Chloro-1-[4-(3,5-difluoro-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene hydrochloride
The title compound was obtained as white solid in quantitative yield from trans-8-chloro-1-[4-
(3,5-difluoro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-carboxylic acid
25 tert-butyl ester according to general procedure VI. MS m/e: 431 (M+H")
Example 54
trans-8-Chloro-1-[4-(3,5-difluoro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene
The title compound was obtained as white solid in 39% yield from trans-8-chloro-1-[4-(3,5-
30 difluoro-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulene hydrochloride
and paraformaldehyde according to general procedure VII. MS m/e: 445 (M+H")
Example 55
trans-8-Chloro-1-[4-(naphthalen-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-

benzoazulene-5-carboxylic acid tert-butyl ester



15t rans- 8- Chl or 0- 144- ( 3- chl or o- phenoxy) - cycl ohexyl ] -5, 6-di hydro-4H- 2, 3,5, 10
b-tetraaza- benzoazul ene hydrochloride The title conpound was obtained in
guant i t atwoeow/msbsseéf r om PCT/EP2009/065354

trans- 8- chl or o- 144- ( 3- chl or ophenoxy) - cyxl ohexyl ] - 4H, 6H 2, 3,5, 10b-tetraaza-b

Spgggé ljjrhg r‘gx\)[ei‘sc_ol%%ro%(ﬁfxxlai %%@%ﬁ# ferll%é/%%ééﬁbﬁl zg‘%%rieﬁ%ggorr fng 90 tggne a r]?)(1:F‘orcaeldu1re V.
trans- 3{3@9&2@([&t13341§:4(-@iﬁ]ﬂtﬁil@n&%ﬂ%%xcﬁﬂi@&ﬁﬂ@%ﬁﬂo]x%ﬁc Haah%yhréai@e di hydro- 4H- 2

, 3,5,10b- tetraaza-benzoazul ene The fitle conmpound was obtai ned as

col or | dduplagtami ArChdsyey2i-diiakof b, dm tictiplzydge-benzot df 14ldiaggpine-4-carboxylic acid tert-
chl or Oﬂfﬁ‘p?nﬁxy) -cycl ohexyl ] -5, 6-di hydro-4H 2, 3, 5, 10b-t et raaza- benzoazul ene
hydr oc " 25 and par af or mal dehyde according to general procedure VII.

M5 g EIMS}%G:(%FGMwLFEéaﬁm e 29
t rans- 8- Chl or o- 144- ( 3- met hoxy- phenoxy) - cycl ohexyl ] -4H, 6H 2, 3,5, 10b-t et raaza
- benzoazul ene-5-carboxylic acid tefxampley6 ester The title conpound was

Fycir azi sy G Ry AT B ARSI FEFAERLRRS B IR RS I e ) o

Thi ol act am benzoazulene hydrochloride

7-Chl or.0- 2-t hi oxo-1, 2, 3, 5-t et rahydro-benzo[ e] [ 1, 4].di. azepi ne- 4-car boxylic

aci d t eheptieyrmpeund WWBOWI@.@& 582*3?4%6 mﬂpm)quawtz\@mgégmgw@ﬁ-eﬁzméﬂ 5354
6 - (naphthalen-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-b leng-3-carboxylic acid

trans- él-l%ghl or o~ lXé?-X&-C}r’rce? heg;(’;l- phenoxy) - cyc? gaﬁczaa;(yfliz-ogz,uq?n i h;cl%lrr Oo)f}zlllgl-ach 3,5,10b

- t et r adg&butybesto] etaduizgen gchgrarppetddora Wb Mbeve:iddb éMedhpound was obt ai ned as

white solid in quantitative yield fé’(‘)m tlr%gs-&chl oro-144-( 3-

met hoxy- phenoxy) - cycl ohexyl ] - 4H, 61 2X4"BI€POh- t et r aaza- benzoazul ene- 5- car box

ylic acy@n§-8Lenloro-Blth¥hyR$I$/(nANRRARWIGyoRy PERFIRKYISN-8hyaso-YH-2,N5, 10he:
425 (M+H) Exanpl e 31
t r ans- 8- Chl or 0- 144- ( 3- met hoxy- pte¢ragg-benzaaizalenry| | - 5- met hyl - 5, 6- di hydr o- 4H-

2 - - | The.title ¢ ' '
’ 3155 ' .llgle 43%1/%6 ;cirogl}%éﬁ?(f & Zoaét;e{m_%geas w%lttgl_ fﬁiﬁl_ %Ig%@b ny?el%éo&%r%ﬁﬁﬁ%h%?o- nyte

solid i ot PAASSS- BhiMor

et hoxyndpheiateny)-yloke)-eRaudxl 5, 6-dthydsedsa-24315 2 08+ &rak@bbébiasda- benzo[ e] azul
ene hydrochl| oride and paraf or mal dehyde according to general procedure VII.
VB ni e:hydwghlogmerand para dglpyde according to general procedure VII. MS m/e: 459 (M+H")

trans- 8- Chl or o- 144- ( 3- cyano- phenoxyﬁ-aqi( I:eglgexyl ]-4H 6H 2, 3,5, 10b-tetraaza-
benzoazul ene-5-carboxylic acid tert-bu 6 ester 15 The title conpound was
obt ai ned agrdnseBMChinrbi 1d[4-(mapBthalersl &/ loxy){eyelo henyil-yH wH-2 355, D0 - tabi aalzy-

20 benzoazulene-5-carboxylic acid tert-butyl ester
The title compound was obtained as yellow solid in 73% yield according to general procedure V.
Hydrazide: trans-4-(Naphthalen-1-yloxy)-cyclohexanecarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo|[e][ 1,4]diazepine-4-carboxylic acid tert-
butyl ester
25 MS m/e: 545 (M+H")
Example 59
trans-8-Chloro-1-[4-(naphthalen-1-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene
The title compound was obtained as white solid in 97% yield from trans-8-chloro-1-[4-
30 (naphthalen-1-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-carboxylic acid
tert-butyl ester according to general procedure VI. MS m/e: 445 (M+H")
Example 60
trans-8-Chloro-5-methyl-1-[4-(naphthalen-1-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzoazulene



80% by LC-Ms according to general procedure V. Hydrazide

t rans-4- ( 3- Cyano- phenoxy) - cycl ohexanecar boxyl i ¢ aci d hydrazi de Thi ol act am
7- Chl or o-weot2nioneos3t, 2, 3, 5-t et rahydr o- benzo[ e] [ 1, 4] di azepCmaEP4000a6336KYy| i C
acid tertbutyl ester 20 M5 me: 520 (M4 ) Exanple 33

t Chl 6-di h AH -b | en- 1-y1) -
| ohony L HE BRSBTS RS R T B i s ae an: 21 ned so
br own %ﬁdﬁhﬂlallé"h- ﬂ%%xy%] e&doﬁerxg)mst@ aﬂ@d& §A1203 9-1 88 4cttadza-Béhzoazulene

cyano- phenox% cycl ohexyl ] 5, 10b-t et r aaza- benzoazul ene- 5- car boxyl
i ¢ aci dytechloridenyd pe@foemaldchmecamgdtn@ tgenleqrdlprmadwd\éﬂeM\% m/eME MM+HAR0
(MtH ) Exanple 34 1

t rans- 344- ( 8- Chl or o- 5- net hyl - 5, 6- di%WBeEHZ 3,5, 10b-t et raaza- benzoazul en-
1-y19 - @xhd-SITyt P K NI Paidiars- yroky)ec;%%hmﬂ]m{ bH-L, 950080 dtrvas-paiAhAgen &S
yellow solid in 43%yield fromtrans- 3({9 8-chl oro-5, 6-

di hydr o- 4H 2, 3, 5, 10b- t et r aaZcabomdisagidtert-byty) et | ohexyl oxy] - benzonitril e

o e AL SR SN BRI B RSO L i .

trans- aiﬁilndzmdaatrhm( 4-(Pyrtidih Bl vlayy)eqyclobbeaty byrbetylicHeidl, 13/dpazidRb- t et r aaza- benzo[ e
- carbox I|c tert-butyl er The title conpqund. wa

azul en cid t
bt 1 nOdEEHRT a8 g BiRPal- S BIE Do Pl SsacPine 3 CarboRstic Sd ert

trang- 4 'gg{gyll\@g(}h/@yq% ecarboxylic acid hydrazide 5 Thiol actam

7- Chl org{% t hi oxo- 3Q5 te?r ahydr o- benzo[ e] [ 1, 4] di azepi ne- 4- car boxylic
acid tertbutyl ester I\/IS me: 509 ( Mixdmple 62

Exanpl e 36

t r ans- 8- CRMBY S CRIne- H4-GXidny- 2Ry onaiaher vl Seb- g i dre-dHatsd 5, Wbsteqidgza-o  a,
alObenzo[ e] azul ene hydrochl gehgifelh2flehé uig deevmead was obtai ned
trans-8-chl oro-1-(4-mtol yl oxy-cycl ohexyl J-4H, 6H 2, 3,5, 10bt et r aaza- benzo[ €]

az ul enéd hsittlambmpyumdawas:fiﬂaamed as Wy 1t<§/$011eislt1e1na1§é@t@f€cﬁl¢ig fromn yemred-ghlopr-bdédur e

151 P e e b e AR 5 s Qusteyenmabenrosy oo §-artaruliapad g2, 5. 5,
10b- t etbiipd2gter NROZM LhaZ nérenlﬁomelréwlmswepmr(w[ms obt ai ned from

trans-8-chl oro-1-(4- mtol yl oxy-cycl ohexyl ) -5, 6- di hydro4H 2, 3, 5, 10b-t et r aaza
- benzo[ e] azul ene hydrochl ori de and %’éﬁlﬁl’]&@al dehyde according to general

procedur g Il i rd! Lmefidt: 24  (fHaln-3VRBTRY BloRExyl]-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene
20  The title compound was obtained as white solid in 41% yield from trans-8-chloro-1-[4-(pyridin-
3-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene dihydrochloride and
paraformaldehyde according to general procedure VII. MS m/e: 410 (M+H")
Example 64
trans-8-Chloro-1-[4-(5-chloro-pyridin-3-yloxy)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
25 benzoazulene-5-carboxylic acid tert-butyl ester
The title compound was obtained as white foam in 71% yield according to general procedure V.
Hydrazide: trans-4-(5-Chloro-pyridin-3-yloxy)-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: 530 (M+H")
30 Example 65
trans-8-Chloro-1-[4-(5-chloro-pyridin-3-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzoazulene hydrochloride



trans-144-(3-tert-Butyl - phenoxy) - cycl ohexyl ]-8-chl oro-4H, 6H 2, 3,5, 10b-tetra
aza- benzo[e] azul ene-5-carboxylic acid tert-butyl ester The title conpound
was obt aiwedoruses3di ng to general procedure V. Hydrazi deCT/EP2009/065354
trans-4-(3-tert-Butyl-phenoxy)-cycl oheXxanecar boxylic acid hydrazi de 25

Thi ol act am . : o o

7. chl oAt rspEwRguad wanoliaipgd b R AP YAl frapiar-rebigrs bl e
acid t %h%@ﬂldlﬁ%gbxy%cmﬁxy@aﬁ @{-(ZMfﬁlﬁb FraaR- E'en%gazulene-S carboxylic acid
trans- 144 tert-Butyl -phenoxy) - cycl ohexyl | - 8- chl or o- 5, 6- di hydr 6- 4H 2, 3, 5,
10b- tett%rbz‘fafl e&ﬁ@frﬁ@@?fé}l@ztglg@maltmdwdmﬂ Bl iMie B0 4PAéMiH I)e conpound was

obt ai ned

trans-1-[4-(3-tert-butyl-phenoxy) - c@’&%‘%‘&?ﬁ] 8-chl oro4H, 6H 2, 3,5, 10b-tetra

aza-enz a8 d1gse- bi{£e3-omsyd-pGriami-s- §-chelbdxyBss-afet 0326-@'1 rbapener al
procedure VI. M5 me: 451 IVHHPY gu@‘g/ 020836 CT/ EPZ%%QI 065354 - 70 -

trans- 144- (3-tert-Butyl - pheﬂ@3<a§)10b3ﬁ@‘l%??@x'9@1]m$ﬂd¢ﬂ%ro 5- met hyl - 5, 6- di hydr o-

4H 2, 3, t from
Crans. LTS cpbFbURERS; OERARLE) SR SR LA YT MAR BRI 4TS GiefE &
Ob-tet rpaazlm-bglng}eicaﬂwb@ﬂé dvdthydahdlian, 318, 1 et parabarzoetudelyddrdcheidor di ng
to general proce e VIl. M5 nfe: 465 H) Exanple 41 N

trans- Qnéﬁﬁ@f%%g’&£¥@ %%?@W&%%rﬂ&wrog%%g@wéWF'OAH‘&M*]H 4H, 6H 2, 3, 5, 10b-
tet{@aza- benzo[e]azul ene- 5- car boxykififfeicd tert-butyl ester The title
conpound was obtai ned according to general procedure V. 10 Hydrazi de:

t r ans- 4tr@ds-F1GHlo oo t-drepyrydinpghelosx) vobohekphebth AHe2 8,5 00bt teraazi-berrpdrdende
Thi ol act am

7- Chl or o- 2- t hi oxo- 1, 2, 3, 5- t SrPER S AGKLLerTBYIY eSff%i azepi ne- 4- car boxyl i ¢

acid t %%Qiﬂl%)ébn@%ﬁﬁf WB@OB’%lﬁed 25@hitMblem inEvaPpleRl efé@ordm o general procedure V.
15t r ans- 8- Chl or 0- 144- (3-tri f | uoronet hyl - phenoxy) exyl] , 6-di hydr o- 4H

-2,3,5 Pﬂs@ibamdeetma%té-&l’ﬁedmdfﬂp@@tﬂygmemwbwﬁmadeiy hpideazidet | e corrpound was
bt f 8-~chl
ob . o AR ARG S-E 010 14 Coh e i Penen

tert- bmmwlegslt MSﬁﬂ@@l@dl(Nﬁ—I—f@ general procedure VI. M5 nle: 463 (M+H )
20Exanpl e 43
t rans- 8- Chl or o- 144- ( 2- f | uor o- phenox@?jm@lﬂ@@hexyl] 4H, 6H 2, 3,5, 10b-t et r aaza-

benzo e at{-&ﬂseé‘ 5?%1%6‘{ '?Pg@;}en’;(i;irlsaﬁ¥ ré&@}%%s‘}fgg{ygg@-ﬁ}f-k,%lsﬁO%Q{IB%HEQ was

obt ai ned accor to' g

trans- 4- ( 2- Fl uor o- phenoxy) - cybémbemﬂae&hiy(hﬂxmb'rideaci d hydrazide 25

Thi ol act am

7- G orideatiepaReund wasobiained Pl SR Apttveayic drapirars-Srekiardbslgt i ¢

acid t ?ﬁﬁlﬁﬁﬁ-ﬁl yl@?})ecryclohexyl] 4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-carboxylic acid tert-
butyl ester according to general procedure VI. MS m/e: 396 (M+H")
Example 69
trans-8-Chloro-5-methyl-1-[4-(pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
25 tetraaza-benzoazulene
The title compound was obtained as white solid in 41% yield from trans-8-chloro-1-[4-(pyridin-
2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulene hydrochloride and
paraformaldehyde according to general procedure VII. MS m/e: 410 (M+H")
Example 70
30 trans-8-Chloro-1-[4-(6-chloro-pyridin-2-yloxy)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester
The title compound was obtained according to general procedure V.

Hydrazide: trans-4-(6-Chloro-pyridin-2-yloxy)-cyclohexanecarboxylic acid hydrazide



M5 me: 513 (M+H) Exanpl e 44

t rans- 8- Chl or o- 144- (2- f | uor o- phenoxy) - cycl ohexyl ] -5, 6-di hydr o- 4H 2, 3, 5, 10b-
t et raazad®benmajéad3azul ene hydrochl ori de The title conpoeau/Bra@9ohki3as ned
fromtrans-8-chl oro-144-(2-fl uoro- phendxy) - cycl ohexyl ] -

2ctor di R BTl Ao BBl T RS Bl (AR g Gt carbony e e tert " ©"

2010/ 0GRB3ERGTNEPRNOSA06RRE) - 71 - _

trans- 8- Chl or 0- 144- ( 2-f I uor o- phenoxy) - cycl ohexyl ] - 5- net hy1-5, 6- di hydro- 4H 2

, 3,5,10b- tetraaza-benzo[e] azul ene Exdraplet7lt| e conpound was obtai ned from

trans-8-chl orp-144- (2 0- phenagxy)-cycl ahexyl ] <5 6-,.

i hyar o dFrorCidist Ei e B PRERTNY A IH ERESHOM TS Ry dra-tpg35100-

Ei“ & Ior rerGdehyde accor di n@tiaakLbeRité|akulPh OB pecRIoYide. MS mfe: 427.5 (M+H )
anmpl e

t r ans- &hetiitlscompaund wag famdrapprdraigry- iic(tothdocptnyrgm-aatloxyy crclalxytlet r aaza-

b | . ! " ' . '
obt ai e %5 186-PRRKLA CorB| b Fil SO REE sorbul P e FRTB YR 7
Hy dr azipecedtiredvis MS (nZ: @gaid-phgnoxy) - cycl ohexanecar boxyl i ¢ aci d hydrazi de
Thi ol act am

7- Chl oro-2-thi oxo-1, 2, 3,5-tet rahydr%’ﬁ%%ﬂlf(??e] [ 1, 4] di azepi ne- 4-carboxylic
ot ane. 2 H R R g R o SR T S mettn S i ottt en 1 -y
1) - cycl ohexyl oxyPbenzoni t r2,3,8,10hderaidacbémcte[c[dml¢net | e conpound was

? P;ﬁlsn %ﬁﬁ%ﬁg%ﬁﬁf&%ﬁ%ﬁgﬁ&%n@g{,@}?gf]ﬁe&ﬁf6ﬁlﬁp@ppgld?%ﬂ?jg)t etraaza- be
T oxza ORI 067 S s B pat gt

t r ans- Pavpfgrmaiivhydoagordingipizene®! piokgdine VAHMS 8Y6 448 6Miét ) aaza- benzoazul en-
1-y1l) - cycl ohexyl oxy] -benzonitrile Jhe t#?&e conmpound was obtained as white
solid in 50%yield fromtrans-2-[4- B 0- 5, 6-

di hydr o- 4rhnd-$Childr@bt-{£{ 3-8 eo-periai- BlyRriy)-eficlbh o) =4 SHR D8 Y1 0bxpekraagazoni t r
il e hydrochloride 25 and paraf or mal dehyde according to general procedure
VIl. M5 nfe: 434 ( MrHbenplglggnlengg-carboxylic acid tert-butyl ester

trans- ?-lggﬁ@rcg;@f)%d \gg% %t*'ll&ﬁ%ﬁ%’@{"é’%?%@ﬂ é@cgﬁrg,\ﬁ, 5, 10b-tetraaza- benzoaz

ul ene-5-""carb ter e title conpound was
obt ai nétiydagzidee kdanwd & HGhdorbrpybid - J-ykixg)-agdelickhng atboxgenaridhygmadedure V. 30

e AN e oY 3 Sl e S S PV st a3 i et
7- Chl onard e beb Oank: 333w ief r ahydro-benzo[e] [ 1, 4] di azepi ne- 4- car boxylic
m

acid tertbutyl ester M5 me:” 509 (MtH ) WD 2010/ 060836PCT/ EP2009/ 065354 -
72 - Example 74

L rans- 8- QR chidro: £1d-03-thidi pf it SToNy)- cFerSh Sy IYAL6 ity -4t 3,30 0o, ° " 282
tetraaza-benzo|e]azulene hydrochloride
25  The title compound was obtained from trans-8-chloro-1-[4-(5-chloro-pyridin-2-yloxy)-
cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-5-carboxylic acid tert-butyl ester
according to general procedure VI. MS m/e: 430 (M+H")
Example 75
trans-8-Chloro-1-[4-(5-chloro-pyridin-2-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
30 2,3,5,10b-tetraaza-benzo|e]azulene
The title compound was obtained from trans-8-chloro-1-[4-(5-chloro-pyridin-2-yloxy)-
cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene hydrochloride and
paraformaldehyde according to general procedure VII. MS m/e: 444 (M+H")
Example 76



benzoazul ene hydrochl oride The title conpound was obtained as |ight yellow
solid in quantitative yield from

t r ans- 8- cwbanwline(s860- t ol yl oxy- cycl ohexyl) - 4H, 6H 2, 3, 5, 1@bTiRPRo@AmEBSDEeNzoazu
| ene-5-carboxylic acid tert-butyl 5 esT?fr according to general procedure
VI. M8 me: 409 D) aml e

Ut ans- 8 CRAEEE hispr RS Birieh gy dmitipy o RO el A 33408 3. 5. 10

b-tetraaza- benzoazygiga HRAzddzhlehe ERDIRHIVRT RRE-BuRads@p |1 ght yellow
solidin 72%yield fromtrans-8-chloro-1-(4-0- 10

t ol yl oxihedijleicomprynd was ebtainkd ey whitfoansinH ¥ pictdetceanding toeenealupesere V.

Py O 0Bl Rl B0 D2 BB RIBAT AR AL P 1 J A SRR AL AR futdd - VB

t r ans- &Hidlh@s@: 14%hidr3-25thitixbl UDB 3~ phemey-be i td| etz pidd DarbdxBliGaci@kert-et r a
aza- benzoazul ene-5-carboxylic acid tert-butyl ester 15 The title conpound
was obtbabhescaMS mght23eMDMsbI ) d in 58% yiel d according to general
procedure V. Hydrazide:

trans-4- (3, 5-Df f |l uor o- phenoxy) - cycl%%ael?(%lrelggar boxylic acid hydrazide

Thi ol act anfrans-8-Chloro-1-[4-(2,6-dimethyl-pyrimidin-4-yloxy)-cyclohexyl]-5,6-dihydro-4H-

7- Chl or o- 2-t hi oxo-1, 2, 3, 5-tetrahydrq- benzo‘ e] [ 1, 4] di_ azepi ne-4-car boxylic
acid tertbutyl ester Zéé(Sam)tr-éetggiza-benzoazu ene hydrochloride

trang- %%ﬁl%%@}fg%éﬁﬁ({ %af@l&i&ﬂhh%{ I Eﬂlfa&}{)qn&%ﬁmiéfyiéﬂh]ﬁo% Batl uAibRy-H 2, 3, 5,

10b-tetraaza- nzoazul ene ochloride The titl'e compound was obtai ned as
whi t e 426 dmicthybpremimidimt i wexyicetidhéxrydd 683,38, HlbHtotranzabénzoazulene-5-
(3,5-difluoro-phenoxy).-cycl ohexyl]-4H 6H2, 3, 5, 10h- raaza: henzoeazul ene- 5-
Car box PSS S8 by 46 recidinkio Babh alaaties e B S5 0800 E W1 " Ve
me: 431 (MAI') Exanple 54 Example 78

t rans- 8- Chl oro- 144- (3, 5-df f | uor o- phenoxy) - cycl ohexyl ] - 5- net hyl - 5, 6- di hydr o-
4H- 2, 3, 3raps-Ghdanogl kb (hedimethyl-prid niitia-4-y toixg)-exniglwxnl- e thyhtSs0-d iy due-

whi solidin 39%yield fr y -8-chl ofo-144-(3 5- 30

di fffor 0- phenoxy) - cycl ohex??‘]r%’g’,sgl-r@fm/@%%'hﬁf?f‘é‘,l l,"."LOb- t etraaza- benzoazul en
e hydr aghltiekicdmpanst wad sbteinshhdehyse lricaasd yigldiforg eaed-&-cHisrocepi(xs-Vli 1. M5
me: 445 (MtH ') Exanple 55 )

t r ans- giophpk v Iidin-dyimeiray daboxyiir Doy tBhe | 0b4¢irarp-perzogzulen. t et r aaz

gb18/68é‘gg@g@?E@%@?@%g@gbﬁﬁ;agcérﬂ{n%'tg U8Rt &ldurd M1 MS mie: 439 (M+H")

Example 79
20 trans-8-Chloro-1-[4-(pyrimidin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester
and
Example 80
cis-8-Chloro-1-[4-(pyrimidin-2-yloxy)-cyclohexyl|-4H,6 H-2,3,5,10b-tetraaza-

25 benzo[e]azulene-5-carboxylic acid tert-butyl ester
trans-8-Chloro-1-[4-(pyrimidin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester and cis-8-chloro-1-[4-(pyrimidin-2-yloxy)-
cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-5-carboxylic acid tert-butyl ester were
obtained after separation by flash-column chromatography according to general procedure V.

30 Hydrazide: cis/trans-4-(Pyrimidin-2-yloxy)-cyclohexanecarboxylic acid hydrazide (1:2)
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-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester was obtained as off-white solid in 38% yield.



The title conmpound was obtained as yellow solid in 78% yield according to
general procedure V. Hydrazide:

t rans- 4- (Wephtonabsss- 2- yl oxy) - cycl ohexanecar boxyl i ¢ aci d PhydwramwdessFhi o
lactam 7-Chloro -2-thio xo -1,2,3 ,5-T®trahydro -benzo [e] [1,4] diazep

i ne-4- bo xyl.i id tertbutyl ester 5 M5s mle: 545 (MtH ) Exanple 56
trans-gzéﬁyﬁfﬁwfﬁﬁg%haphthaIen-2-y|pxy)-cyclphexyl]-5,6-dihydro-4F52,3,5,10
b- t et r aaz@ChRRHZ0@ZMLERSIIAYIISSHL SLiohexyiNaHIdH LS © PR VRS- SRI2LREL as
white solid in quantitative yi€ld fromtrans-8-chloro-144- 10

( napht Bataebpxylig hoid yrt-byiyl etierxyds| oaingiuspBwhite oplid wt8%aaicdd. benzoazul ene- 5-ca
r boxyl ii¢c aci d -bytyl ester according to general procedure VI. M5 me:
445 (N@ﬁ§fvﬁfgﬁgﬁ@{?3

trans- 8- Chl or o- 5- net hyl - 144- (napht hethpR-81l oxy) - cycl ohexyl ] - 5, 6-di hydr o- 4H
-2,3,5,10b- tetraaza-benzoazul ene 15 The title conpound was obtai ned as

whi t e f dams-$r@dogoy]-d4-@¥rimidinr2aylex - ¢vslodesylj-34-dihydro-4H-2,3,5,10b-tetraaza-
(napht hal en- 2-yl oxy) - cycl ohexyl ] - eﬁaﬁ£g%ﬁggé4kk2,3,5,10b-tetraaza-benzoazu
| ene hydrochl ori de and paraf or mal dehy J according to general procedure VII.
M5 i e:Thé5Ble(chtpoyndExangbteindBas yellow solid in 73% yield from trans-8-chloro-1-[4-
trans- 8- Chl or 0- 144- (napht hal en- 1-yl oxy) - cycl ohexyl ] -4H, 6H 2, 3, 5, 10b-t{ etraaz
a- 20béﬂf&f&@éﬂ%ﬁ@%’st’%ﬂﬁE@??’Il]'r‘bHéEﬁY%ﬁt5e]|>‘qb:tﬁ‘i§%a¢ﬁ'%§§%0é?]aif‘H%n@f?Wr@%é%tﬁqd was
0Dt A NGl Bty Ehlilelrdo Ayl bt RERS dngobqnagngral procedure V.

Hydr azi de: 9}ans-49(hb§h?ﬁélenj%-yloxy)-cycloﬁexagecar oxylic acid

hydr azi de Thi ol act am Example 82

cia ¢ enrnc Mg mslhstel LSRR ARl e M s §6 Rk -0, P Tth. °
trans- 8- Chl or 0- 144- ( napht hal engelpag, 268 hza ¥fal@RaLY! 1 - 5, 6- di hydro-4H 2, 3, 5, 10

b-tetraaza- benzoazul ene The title conpound was obtained as white solid in
97% yi dihg titlcgamppambwas ebihivedasiwhite @did in 34% yield from trans-8-chloro-1-[4-

(napht hal en- I -yl oxy) - cycl ohexyl]~4H 6H 2, 3..5,10b-1 el raaza-benzoazul ene-5-ca
Fboiyl B BB FeR sy SO Ty S s g L PR IS B o

445 ( Mphkafdrnfaxdhipl €adeOrding to general procedure VII. MS m/e: 411 (M+H")
trans-8-ChIoro-5-nethy|-144-(naphthalen-léyloxy)-cyclohexyl]-5,6-dihydro-4H
-2,3,5,10b- tetraaza-benzoazul ene Kwmple&3060836PCT/ EP2009/ 065354 - 74 -

The i{le compauad HEs, PRl hyIRHnan Ry} & ORI T 3HL 58 e

t rans- 8- chl or o-
(napht hal en- | - yl oxy) - b¢akablaxylehe-5-Grboxyidraciditdrbdtyb esitoib- t et r aaza- benzoazu

I h hl ori f h ' I VI,
Ngn%e]q e ' ggle(c%{gg)em(%&g acéi%g(ggsnv% ictiee so)il%einai%&)oyrligfdna%cotr?ﬁn%etg ?grer?eralpprrgge%gllrjer\?.

Hydrazide: trans-4-(Pyrazin-2-yloxy)-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: 497 (M+H")
Example 84
25 trans-8-Chloro-1-[4-(pyrazin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene
The title compound was obtained as yellow solid in 84% yield from trans-8-chloro-1-[4-
(pyrazin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[ ¢]azulene-5-carboxylic acid tert-
butyl ester according to general procedure VI. MS m/e: 397 (M+H")
30 Example 85
trans- 8-Chloro-5-methyl-1-[4-(pyrazin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene



5

trans- 8- Chl oro-144- (pyri di n- 3-yl oxy) -cycl ohexyl ] -4H, 6H 2, 3,5, 10b-tetraaza-b
enzoazul emne2enemhsskyl i c acid tert-butyl ester The titl ePcompoandeisas

obt ai ned as white foamin 51% yi eld acthrding to general procedure V.

#?L?;L’Iﬂlgmﬂe COPII%Oén(f Pgr ‘t()jclal?led?‘ aQ/ wl%@l goh i |4(5) Yo ylalrc]ief‘f"oanrl lgr%éy g% cﬁloaCII CE4 QK%%E de

7- Chl onog -1&@%%%@1?5 3-&ih &Br@m@rs)tmﬁt@a@m}t{&zﬂﬁh@%ﬁ@aﬂ@pﬁaﬁ%ae&wdbc
acid tert10 butyl H)

t r ans- 8c@htlivgde gwamy@qedum%HyMS@/)e lychM)hTé)Oyl] 5 6- d| hydro-4H 2, 3, 5, 10b-t
etraaza- benzo[ e] azul ene di hydrochlg{ The title conpound was obtai ned
as white solid in quantitative yiel PR trans 8-chl oro-144- 15

(pyr3 di n- 3- phAXS)ICIIVEI- Q—f[ﬂ?)(ﬁfﬂmﬂdinﬁfbfl%xﬁ)—@cl@ﬁx?ﬂ*ﬂﬂ-ﬁ@ﬁal,@,gﬂbﬁaéﬁhﬁlﬁ' 5-car bo
xylic acid tertbutyl ester accordin qenera rocedure VI. M5 nie: 396
(MtH ) Exanple 63 benzo[e]azulene-5- carboxy ic acid tert-butyl ester

t rans- 8- Chl or o- 5- net hyl - 144- (pyri di n- 3‘} | oxy) - cycl ohexyl ] -5, 6-di hydro-4H 2,
3,5,10b- tetraaza-benzoazul ene 20 The Ie conpound was obtained as white
solidin 41%yield from Example 87

trans-8-chl oro-144- (pyridi n3-yl oxy) - cycl ohexyl dro 4H 2, 3,5, 10b-te

t r aaza- benz ofitsPAzlipEly [GT(HX}H%@HI' Yloxy)- Wlﬁél"!&f@i ﬁgl'%j V@B-15Hastadi ng t o
genﬁryplala gzocedur e VI pelR[BfaZuleftd-3-daMibkylic acid tert-butyl ester
t r ans- 8ra@hSeClderb4 U{4-Hpyrimidined- plomy)icyc—kqubfﬂ*ﬁ 6ldy%:3,66kyétiaaddd, 6H 2, 3, 5, 10b- t

t a25b | ene-5-car b dt The tif| d
AR R RN R T R U St
Hy dr azicJeto hd 0 41123 G obLien b ivdhab] Syl 10aeY3 v eibe k PlRexaNR et GeRCl d
hydr azi de Thi ol act am

7- Chl orobtenadrifign ecparapiog b flagh- p@lnymr@er@[aeM 'clccamm&tpaﬂnwgl progeduso Xyl i ¢

aci g t but ter

rals. Shar oC%Eﬁzf‘nfé Rl ghgins gloé%g) A5 ’6%<ny argg’éﬁw i ptrEide diflydr o- 4k 2,
3, 5, 10by hldlﬁtﬁﬁaz-@hhﬁﬂmﬂﬁdxbeng 315}4@&@1@}}&&@-%1%[e][/l’,)l]dlazepme 4-carboxylic acid tert-
2010/ 060836PCT/ EP2009/ 065354 - 75 - The title compound was obtai ned as
white d8lEStEH quantitative yield fromtrans-8-chl oro-144- (5-

chl or o~ I benzoazul ene-5
-car box %Igdézalgllo% y?@%ut %}1@1 APQ ]é%cg‘?}eg‘mg‘}f%ﬁ %ér)fg’rlgﬁtt%?a%%gdur e VI. M5

rﬂ e: 43ﬁn2(d{1ﬂbiz@lelﬁxﬁi-nmibexﬁﬁ: acid tert-butyl ester was obtained as white solid in 24% yield.

(rijr)lsél\&cmg{ -1-[4-(5-chl oro-pyridin-3-yl oxy) - cycl ohexyl ] -5-net hyl -5, 6-di
(Wt)etraaza benzoazul ene The title conpound was obt ai ned

as whi tc?s @h[d;o'ln[46@g?u3ﬁ'1 hq leQ}W cyclohexyl]-4H,6H-2,3,5,10b- tetraaza benzo[ﬁ]azulene-
trans-8-chloro-1 or opyr1’di'n- 3-yl oxy]J - cycl dhexyl ] -dihydro-4H 2, 3
, 5, 10b-Stetrbaakaabdathuiyl esier wasdyboaiddoasi Wiletm&ldplaﬁ&%@nmm@wldg tagowrai ng
to gener al edure VI. M5 me: 444 (MtH ) 10Exanple 67

trans- é’f‘aﬁ?fiﬁ% 144- (pyridi n- 2-yl oxy) - cycl ohexyl | - 4H, 6K 2, 3, 5, 10b-t et raaza- b
enzoazwisnge: H7qM-apxylic acid tert-butyl ester The title conmpound was

obt ai ned as white foamin 77%yield according to general procedure V.
Hyd?%azi de: trans-4-(Pyridin-2-yl oxykxampled®8exanecar boxyl i ¢ acid hydrazide
15 Thi ol agt oo .

7- chl or ST AT HIEUGror b imidinyIgry)-GEloRs i PO By L &R 1id:SAL 0l Ba A

acid tertbutyl ester. M ni eperffdfe]dMtéhe hyxaombeides

trans- 8- Ch| or o- 144- (fwal’ldl n- 2-yl oxy)-cyclohexyl! 5, 6-di hydro-4H 2, 3, 5, 10b-t

et r aaz dhe title compoun s obtained a$ off-white solid in quantitative yield from trans-8-chloro-1-
[4-(pyrimidin-4-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[ eJazulene-5-carboxylic
30 acid tert-butyl ester according to general procedure VI. MS m/e: 397 (M+H")
Example 89
trans-8-Chloro-5-methyl-1-[4-(pyrimidin-4-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene



benzoazul ene hydrochl oride 20 The title conpound was obtained as white
solid in quantitative yield fromtrans-8-chl oro-144-

(pyri di n-woyebmusdsseycl ohexyl ] - 4H, 6H 2, 3, 5, 10b- t et r aaza- lpemaPamaloesss+ 5- car bo
xylic acid tertbutyl ester according {8 general procedure VI. M5 nie: 396
(MHH ) anpl e 69 . ) o .

{r ans. STERIB B0 Wt obaAce 5, Whi spislipi2dxqyicld s rary P 1ehiretdithy dr o- 4H 2,
3,5, 10_tepyr%ﬁfd%{-n%@@@?%aaH@gmLﬁ,@faiMeo-thi 8, SCIOBRENHAG Wos-0PPhAIIBRD as white
solid in 41%yield fromtrans-8-chl oro- 144~ {pyridin2-ylo Xy)-cyc |lo hexyl ]
-5 , 6- diyispghlorida prpp@armaldehysicrageordingdn zonazliresed utey gt ol rofei dikl @it )

par af or mal dehyde according to general procedure VII. Ms me: 410 (MtH )
Exanpl e 70

30t rans- 8- Chl or 0- 144- (6- chl or o- pyr i BtdinpgleY0Xy) - cycl ohexyl | - 4H, 64 2, 3, 5, 10b
-tetraaza- benzo[e]azul ene-5-carboxylic acid tert-butyl ester The title
conpound Sig8-(@HeEg- dé (Byrd@idinrigylosylgesistahg Ky ndefc dthydso-yH- 243 s Hobr (graaza-
trans- 4- (6- Chl oro- pyri di n- 2- - oxylic acid hydrazide WO
2010/ 060836PCT/ EP2009/ 065354%’%@?%%@@?%8%?

7- Chl orfhe 2itkeltboyouidd RaSetdained aciviitk aylidanzjohe]thtivedlicld dneprinas-dhlear bpkyl i c
acid tertbutyl e?tes. NS n1(le: 530£M+H'0)b .

Exanpl dpyrimidin-4-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[ e Jazulene-5-carboxylic acid
trans- 8sC 5 = (B s b i Ns20 . | | ]1-5, 6-di hydro-4H 2,
3, Sﬁog%rtgg% a%;%{h;&%@%@f%ﬁ@ﬁgbﬂdg ?%XKF@%%%%?% title conpound was from
trans- 8-chl oro-1-[ 4- (6-chl or o- pyri dixar@pll|9dxy) - cycl ohexyl ] -

ccordi ng USRI EGS A T BRRENES - By Bz, P ubh. ot €
10t rans- 8- Chl or o- 1- [ 4- (6- chl or ufazh HeRze]edz@tens - cycl ohexyl | - 5- et hyl -5, 6-d

i hydro-4H 2, 3,5, 10b-tetraaza-benzo[ e] azul ene The title conpound was
obt ai nddeftitigrrompamsd Bacohtained auwhitssadidl io 28%pyieiddiam 2isyd-eidgipe-1-[4-(pyrimidin-

cyclohexyl ]1-5,67dih - 3, Ob; t.et r aaza- benz azul ene hydrochl ori de
ol aratarn S E e Py e AR B B O R M BB AR Vhr
15Exanplagfoidnaldehyde according to general procedure VII. MS m/e: 411 (M+H")

t rans- 8- Chl or o- 144- (5-chl or o- pyri di n- 2-yl oxy) - cycl ohexyl ] -4H, 6H 2, 3, 5, 10b-t
etraaza- benzo[e] azul ene-5- car boxyl Example@2t ert - butyl ester The title

{7 ang- (5 CARGRRCREFe-RTETRE IR BORT M ROFI Bt A B T E e 20

trans- 4- (5- oro-pyri oXY) - ohexane Xyl "¢ acl

Thi ol act am benzo[e]azulene-5-carboxylic acid tert-butyl ester

7- Chl oro- 2-t hi oxo-1, 2, 3, 5-tetrahydro-benzo[ e] [ 1, 4] di azepi ne- 4- car boxylic
acid tertbutyl ester MS me: 530 (MrH3Exanple 74

t rans- 8- Chl oro- 144- (5-chl or o- pyri diﬂxﬁﬁ%ﬂﬁ%y) -cycl ohexyl ] -5, 6-di hydr o-4H 2,
3,5,10b- tetraaza-benzo[e]azul ene hydrochloride 25 The title conpound was
obt ai ned f r ocis8rGhlor &1 el (pyodazin-3-Blosy-oreloheyyl]-dih6d-243,6 4 Pb-tetraaza-

cycl ohexyl]-4H, 6H 2, 3,5 %1?8 -tetraaza-benzo[ e u] ene-5-carboxylic acid
tert-butyl ester accol8h 91135“ B Fcﬁrﬁ)ﬁyﬁ'ﬁ@ﬁlﬁfér{?g?tywtﬁ‘? e: 430 (MtH)
Exanpl Qraﬁ@S-Chloro-1-54-51?1ridazin-3-yloxy)_-c _clohexylﬂ-4H,6H-2,3,5,10b-tetraaza-benzo clazulene-
trans-8-Chl oro-1-[4-(5-chl oro-pyri C?II n- 2-yl oxy) - cycl ohexyl ] -5-nethyl -5, 6-di h
ydr ¥ 4KH3G2bayh¢e 208 terebpiahesettyod 2ot @ hlpt-éré-(pyridazin-3-yloxy)-cyclohexyl]-4H,6H-
2,3,5,10b-tetraaza-benzo[elazulene-5-carboxylic acid tert-butyl ester were obtained after
separation by flash-column chromatography according to general procedure V.
Hydrazide: cis/trans-4-(Pyridazin-3-yloxy)-cyclohexanecarboxylic acid hydrazide (1:1)
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo|[e][ 1,4]diazepine-4-carboxylic acid tert-
30 butyl ester
trans-8-Chloro-1-[4-(pyridazin-3-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[ e]azulene-
5-carboxylic acid tert-butyl ester was obtained as white solid in 19% yield.

MS m/e: 497 (M+H")



The title conpound was obtai ned from

trans-8-chl oro-144- (5-chl or o- pyri di n- 2-yl oxy) -

cycl ohexywp-28100060830ydr o- 4H 2, 3, 5, 10b-t et r aaza- benzo[ e] arair@areotapassschl ori de
and par af or mal dehyde according to genegill procedure VII. M5 nie: 444 (MH)

e i Cale TR paea i 20?5099 ST 4 S M bgsurpdemolhmien 3. 5

, 10b- %ﬁ%bbﬁ?l@a&&f&@ﬁ&ﬂ'&f&%wﬁs%ﬁfa%mék WhitBGhIU frerys bidly! ester The title
corrpound was obtained as white foamin 64%yield acCording to general

pr ocediM® nve: 497d Ve de:
trans-4-(2, 6- D net hyl - pyri m di n-4- yﬁoxn\{l)ﬂ- (‘9§AC| ohexanecar boxylic acid
hydrazi de 5 Thi ol act am

7- Chg or orrané-bi(qn@rollimapﬁqaﬁﬁﬁ@gwﬁ;q d@eme{;ﬁ] - dlh?dﬁ?—ﬂ#ﬁl-lms‘lﬂb%ﬁﬁxﬁd ic

acid tertbutyl ester
trans- 8- Chl oro- 1- [ 4- (2, 6-di n’é‘éwle]w}liflkﬁ'@ﬁdfﬂﬂhl?rldky) cycl ohexyl ] -5, 6-di hydr

0-4H 3 ’tﬁlgjcgﬁlp\%)ﬁﬁc{ @%é‘tft!i’ﬁ@& Q@ﬁ%ﬂ{‘t QE{&’ EnO&JLkB E d&;% Pnje?d %5'1% thdn '8e gagpound

was obtain ive rans- or 0- 144-

(2, 6- dl[mgpjfndazmﬁ iy Toixgl)- Dydleh&lxgbb]-ylﬁ 6§ A, Qhe@we}traék-h Bdrxth[eaaﬂdeh@w&abdmZaeildenzo
azul ene- tﬁr boxy I|c acid tert-butyl esternﬁccordl n%go general procedure
uty,

V] | I\/Bt?ﬁt %er(qwr )ngl:*_LQ gﬁ]bqr%l pfgcedure VI. MS 397 (M+

traf(}f 8- Chl oro-1-[4-(2, 6-di met hyl - @1@'9@ 4-yl oxy) - cycl ohexyl ] - 5- met hyl -

, 6-di hydro- 154H 2, 3, 5, 10b- tetraaza oazul ene The title conmpound was

obt ai nedrass- Wﬁ]h‘lﬂ'osi}hle(ﬂhylnl ucsep;yumzm B-ytomy)-cuelehexy|ehb-alilydird HH-2,3%65,10b-

di met hyl - pyri m di n-4-yl oxy) - cycl ohex hydro-4H 2, 3,5, 10b-tetraaza-b
enzoazul ene hydrochl oride and FW@M?‘%WH‘@ éccor ding to general

procedung Mid -copolh® wA38btalil’ ds FRHREPYRId % 11% yield frorn trans-8-chloro-1-[4-
20t r ans- 8- Chl oro- 144- (pyri m di n- 2-yl ox )-cyclohexyl] 4H, 6H 2, 3, 5, 10b-tetraa

za- be rﬁzm@]zmzirb'@m) w@mmﬂsﬂ ) dﬂ?e(dTOd4Hé7ri 5B0bystraasi-benzabrdazmicaspl e 80
(Z::SZIeSﬁ Z%'[;'rgljogglo S@E%r%{" %%@ngd}é A0 c}q/rh{ng){? anetra)l(llpréce?igfe%IZM% n51/’619 Pl El\ﬁ-t’rlr—la)az a-
t rans- 8- Chl or o- 144 (pyrimdin-2-yl ogyg)mgw%ohexyl] 4H, 6H 2, 3, 5, 10b-t etraaza

benzo[ e] azul ene- 5-carboxylic acid tert-butyl ester and
ci s- 8- chl &#-8§=Glulgrq- I},SMT(pyﬂflﬁmz-.?yylg;gy)cyclohexyl] -5,6- dlhydro -4H-2,3,5,10b-tetraaza-

cycl ohexyl ] - 4H, 6H 2, 3, 5, 10b-{ Qﬁﬁgm ne- 5-carboxylic acid
tert-butyl ester were obtai ne éiradlsep ratg%lglﬁhgg flash-col um

chr onaﬂd@rtmhhym@oumd djamgbﬁameganeffath adridiurqaMitatd@® ygdr fagm dés-8-chloro-1-[4-
-(|:-IhIS a pg azm— _r oTy)dlcyclozhexy XLPQ 6ﬁy?£,gq8§%§?a%% gri(z%tel]azu?ene% Qg lcaiorxay 1che (01d 2)
7-Cnl Ortﬁi-%u%FQé%c%%u% 18 bRl A Y HaRrLeN 288 &l o4l Hi-apgpi ne- 4-carboxylic

acid tertbu ester
trans- 8- Chl or o- 144- (pyri m di n- 2-yl oEmely(Wohexyl] 4H, 6H 2, 3,5, 10b-t et raaza

of 1w 31%%?3@% SR BT S eSS AT B s

me: 497 (MAlY tetraaza-benzo|e]azulene
ci s-8-Chl oro- 1 [ 4- gf yrimdin-2-yl oxy)-cycl ohexyl]-4H, 6H-2, 3,5, 10b-tetraaza-

beno] él]hazmlle@ne@ou boxgbtewed es whitepalidntdfh y &pnwa%S@biomﬂe[é} (awidszin-fhi t e
solid Iy'?oxy)/-c¥clgflexyl]'-\43:6-%hydr64-2ﬁ-£,%!1O)o-tetraaza-benzo[e]azulene hydrochloride  and

paraformaldehyde according to general procedure VII. MS m/e: 411 (M+H")
Example 98
trans-8-Chloro-1-[4-(3-fluoro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
30 tetraaza-benzo[e]azulene
The title compound was obtained as white solid in 78% yield over two steps according to general
procedure V followed by treatment of the crude product under the conditions of general
procedure VI.
Hydrazide: trans-4-(3-Fluoro-pyridin-2-yloxy)-cyclohexanecarboxylic acid hydrazide



5Exanpl e 81

trans-8-Chl oro-1-[4-(pyrimdin-2-yl oxy)-cycl ohexyl]-5, 6-di hydro-4H 2, 3,5, 10
b-t et r aazao 2oEnwog36e] azul ene The titl e conpound was obt aPoEdkPa®opesssow sol i d
in 73%yield fromtrans-8-chl oro-144--82-

(pyrimdin-2-yl - cyLl.ohex -4H 6 , 3, 5, -tetraaza-benzo[ e] azyl ene- 5-
57 boxyiadiiy e s Fingiey | 2ast Brehis barale Do) Bk e Er s 50 St
me: 390t MsE- ) Exanple 82

trans- 8- Chl or o- 5- et hyl - 144- (pyri m di n- 2-yl oxy) - cycl ohexyl ] - 5, 6- di hydr o- 4H
2,3, 5, Mb/eetidddrddbenzo[ e] azul ene The title conpound was obtained as
white solid in 34%vyield fromtrangﬁs-w %)o- 144- 15

(pyri mdin-2-yl oxy)-cycl ohexyl ] -5, “MMYE°6- 41 2, 3, 5, 10b- t et r aaza- benzo[ e] a
zul ene angapa8-THé Rl -Je3.4a o Aep PFidind B yloxy B ei@s idxy L RaRUWIS, 6/dihydve 4H-€: 411
(MtH ) Exanple 83

trans- 8- Chl or o- 144- ( pyr azi r-33:10bx¢tragzachatrelejazulens 64 2, 3, 5, 10b- t et r aaza-
benzol I - O- i i f: -hubyl egt The titlg,cqr 1d
wms obt e At PP RPLRENN ke BPLHyS kTR b, Ol i SnLBRabi 1 94S3TRRAE,
Hy dr az ipgadint2-glosy % e {dRyticazi] 45, &2 d jhlydvoyd Hey3 b 0 Dexarecabhoxjd|aalaneiadd hydr azi de
Thi ol act a ) N

7- Chl orparagémml@%d@l?@?g%@ toegengial o6 e BEn Yo M$ 1Y dl AYEB he- 4- car boxyl i c
acifhtertbutyl ester MS me: 497 (MibhoiEX@mP! € 84

25t rans- 8- Chl or o- 144- ( pyr azi n- 2-yl oxy) -cycl ohexyl ] - 5, 6-di hydro-4H 2, 3, 5, 10b
- t et r aazatrdaszChéjrazutthyk 1-Thd3Hlubk e pyddipe 2+yio xyasy dbh exiyhles) 6 abhydriol 438+ sol i d
in 84%yield fromtrans- 8-

-144-
(pyr azi n- 2-yl oxy) - cycl ohex%%’g’ﬁﬁipéﬁrﬁ?@f%e,“fﬁw?@‘t“?‘%?aza- benzo[ e] azul ene- 5-ca

rboxyl ifheagle@ohPbhRvi{ o R8MEd aPFRRE §51140n BGYORBRI R m PRRE 8 08o-YL[4- VRIS
397 (MrH ') 30Exanpl e 85 trans-

8- Chl omorigmmy loyxly)-avideliepyh z6-dihgdsa-iy2) 3,8 Bb-teiearyd-pergoBlafivlapd rod 4H- 2, 3, 5, 10

b- traaza-benzol el.azul ene WO 2010/ 6PCT/ 1065354 - 79 - The

oo fS BB ARG BaG Rt B S A o tr ans

8-chl oro- 144- (pyrazi n2-yl oxy) - cycl exauipld 161 6- di hydro-4H2, 3, 5, 10b-tetraaza
-benzo[ e] azul ene and_ par af or nal dehyde according to 5qen¢ral procedure VII.
VS i e:  Arang§Chloroglddrit-Augep-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
5trans-8-Chl oro-144- (pyrim di ng4- vl oxy) - yl]-4H, 6H 2, 3,5, 10b-tetraaz
a- benzo[ e] azul ene-5-carboxyl i Eel%%%zg)i%%%(ﬁ?%zﬁeﬁéest er and Exanpl e 87

Ci s- 8- Gk aitio-chdpo il whsrolethined ay/ Wiy Jolilyia 78 kexiyld] ové it vad-bt2ps3cbortiBig-tb ebnaalz a-

20 procedure V followed by treatment of the crude product under the conditions of general
procedure VI.
Hydrazide: trans-4-(5-Fluoro-pyridin-2-yloxy)-cyclohexanecarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo|[e][ 1,4]diazepine-4-carboxylic acid tert-
butyl ester
25 MS m/e: 414 (M+H")
Example 102
trans-8-Chloro-1-[4-(5-fluoro-pyridin-2-yloxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo|e]azulene
The title compound was obtained as white solid in 61% yield from trans-8-chloro-1-[4-(5-fluoro-
30 pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulene and
paraformaldehyde according to general procedure VII. MS m/e: 428 (M+H")
Example 103
trans-8-Chloro-5-ethyl-1-[4-(5-fluoro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-

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



10benzo[ e] azul ene-5-carboxylic acid tert-butyl ester

trans- 8- Chl oro-144- (pyri m di n-4-yl oxy) -cycl ohexyl ] -4H, 6H 2, 3, 5, 10b-t etraaza
benzo[ e] axol2eraebs3ecar boxyl i ¢ acid tert-butyl ester and PCT/EP2009/065354

ci s-8-chl oro 144- (pyri m di n-4-yl oxy) -- 83 -

cycl oh 4H,6H 2, 3,5, 10b-t etraaza- benzo car box aci

Crt byt EPlpouE BhoHaRrLE Ge G Sepkrald ity VFIGER R oo T-f-

chr Onat(S’QTu%FHi%@&ﬁ-Q dﬁbﬂg 6y@109@£5ﬁ] 8le- cﬁﬁﬁﬁﬁdﬂ{ e 3%6 10105tew&raao7eh9&{e]azu1ene and

cis/trans yl oxy)™-cycl ohexanecar boxyl i ¢c_aci d hydrazi de (1:1)
Thi ol a@g@tﬁidehy ¢ according to general procédure VII. MS m/e: 442 (M+H")

7- Chl or o- 2-t hi oxo-1, 2, 3, 5-tet rahydrEzg‘a z%‘f-}] [ 1, 4] di azepi ne-4-carboxylic
acid tertbutyl ester

trars- 8t&hb@t@hlbﬂ$5((amudib¢mymithwl)lmemg&ﬁhmcylﬂofybicﬁan1&:@1155 bQfihjdlor aaza
- benzo[ e] azul ene-5-carboxylic acid tert ester was obtained as white
solidin 24%vyield. 20 NVS4H-23,54p-(efnapzy- benzo[e]azulene

ci s- 8- [4-£p yoy sg/'\q -Letjaaza-
benzo[ e azuﬁ‘tl;f]l%S %gr %%?g}glcug%éélldé‘é u%/ﬁ ff g&“@ﬁ%’ ?Irl%dﬁlgﬁya i{%
sol i d i28,230b-yitexhrh- bﬁﬁord]hzﬁlg:nb q0gdénerial4 pmadeshd pot¥ssiuvd carbenatd 387 (dAI0.98
25Examp
trans- 8“@‘361? geetonirile G1.2iAY) ayas -treatadoxifly 1 yremereftyarpetbans. @7 e G2 4 mmollat 10
b- L) T A TIROHANE LU ENRnlBXEA ARRIRY 1o ikl o RARAURG 0150 AR AL S
as off-white solid in quantitative yield fromtrans-8-chloro-1-
[ 4- (pyrlihei diintude yivex yjikayd| ehdxydricedtibytéH- @, 3/abyd OBuridicataar dbybeftusd| ephzul ene
N b Sy S sl QYibund T P PFSRS & b 1SR e REPEGIHTS V'
t rans- 8- Chl or o- 5- rret hyI 144 (pyri %3\18% #0Xy) - cycl ohexyl ] -5, 6-di hydr o- 4H
2,3,5,10b- tetraaza-benzo[ e] azul ene 2010/ 060836PCT/ EP2009/ 065354 - 80 -
The tit | draysrhEhinroviabl-Gomethydapyridimilexyy oy clahexylP8%odihwdro-4 1 23,5,10b-
trans- 8- chl or o- 144- ot a-benzolelazulen
(pyr1tmdin-4-yl oxy) - cycl ohexyl f Brage (5’ H c[F]S' ﬂﬁ-ﬁ 3,5, 10b-tetraaza- benzo[ e] a
%/ H en(ﬁ/[S Wﬁl@@?ﬁbhﬁw@@@%@&é@ﬁmm ﬂﬂialyid62%ﬁelﬁdjvﬁﬂtv¢zcﬂstmb@ddlﬂgl’t@(geﬁkuﬁle
e: ' a

ci s- 8- @Iﬁ@@ﬁi@ml\ﬁﬁﬂ]@ﬁ?ﬁl%ttﬁaﬁn%ﬁyfﬁs@ﬁump@h%%wﬁ]ﬂ@ @uditiops pbgenaa® | 3, 5, 10b- t
et raazi é%g afel azul ene hydrochl oride The title conpound was obtained as
white 200 in quantl tative yield fromcis-8-chl oro-144-
(pyri mijdmaz‘ﬂdey trany 3 -( 63\t thylepsyidin-2HlGH 2y Spbe xhOteargixyHazad hagdma{de] azul ene 5-
Car 3 l—}lll(glma,‘g&ng 7 ! e{ithg)%[oy 2 gsEteetrral?y%%oo {)glllzg?e][l 4]%1eageeprn€ileI 4- car o?cgllilg 2?013/ tert-
CIS 8-@&{39 kQep- et hyl - 1-[ 4- (pyri m di n-4-yl oxy) - cycl ohexyl | -5, 6-di hydr o- 4H- 2

, 3,5,10b-" tetraaza- benzo[e] azul ene The title conpound was obtained as
whi t e 8 indle:i4102846H7)el d from ci s- 8- chI oro 144- (pyri m di n15
4-yl oxy) - cycl ohexyl ] -5, 6-di hydr o- 4% Qll(gb tetraaza- benzo[ e] azul ene
hydr ochl ori de and par af or mal dehyde 8@3}1‘21? to general procedure VII. M
ne: 411 st CnisrerehRuBa-1-[4- (g methyl yridin- 2-yloxy?-cyclohexyl] -5,6-dihydro-4H-
t rans- 8- Chl or o- 144- (pyri dazi n- )pcyc | ohexyl ] -4H, 6H 2, 3, 5, 10b- t et r aaza
- b¥nzo[ e] azul ene- 5-car boxy2,3,6,lﬁb1tdtr@%ﬂfat-b¢mp£ﬂ]a%ﬂ@l@r

The title compound was obtained as white solid in 54% yield from trans-8-chloro-1-[4-(6-
methyl-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene and
paraformaldehyde according to general procedure VII. MS m/e: 424 (M+H")
Example 107
30 trans-8-Chloro-5-ethyl-1-[4-(6-methyl-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo|e]azulene

The title compound was obtained as colorless waxy solid in 62% yield from trans-8-chloro-1-[4-
(5-fluoro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ ¢]azulene and
acetaldehyde according to general procedure VII. MS m/e: 438 (M+H")



20and Exanpl e 93

ci s- 8- Chl oro- 144- ( pyri dazi n- 3-yl oxy) - cycl ohexyl ] -4H, 6H 2, 3, 5, 10b-t et raaza-
benzo[ e] axol2ereebs3car boxyli c acid tert-butyl ester PCT/EP2009/065354

trans- 8- Chl or o- 144- (pyri dazi n- 3-yl oxy)84¢ycl ohexyl ] -4H, 6H 2, 3,5, 10b-t et raaza
- benzo[ e] azul ene- 25 5-carboxylic gcid tert-butyl ester and

ci s- 8- chl oro- 144- (pyri dazi n- 3-yl ox&)"?w’é‘?i xyl ] - 4H, 6H2, 3, 5, 10b- t et r aaza- be
nzo[ e] az yl-SRe8-THIGHLRY 2 idenedoth ch @)1= (A6 hethS B ridRL £ yRRY REP@sh &l 1159, 6-
separation by flash-colum chromatography according t0 géneral pfocedure V.
Hydr azi de: ci s/ trans- 4dilydro-dilz2.3,BL0b-tetsanze-penatielranlener boxyl i ¢ aci d

hydrazide (.1:1) Thi o] act gy .

7 oo x5S SR ety L ey i skl S e dPudsey e

aci & t er3,s, 1860 ditsayd-b@sbRfazulene (0.10 g, 0.24 mmol) and N,N-diisopropylethylamine (0.080
trans- 8- Chl or o- 144- &f_yr I dazi n- 3-yl oxy) - cycl ohexyl ] -4H, 6H- 2, 3, 5, 10b-t et raaza
- benzo[nel] 431 BReD- Batigieipmicthancilambevis ety wtbiterlursmeberasnideniascidid.#e
sol i d 11k986cHlyPheler (Y91, B2l b L. THO.RRHRHRBABAGRTHL EPZRAS00RRS R

Ci s- 8- @ egaotidn pdxt(ry waelatiired 3t ydoax yompeyat liehexy Injehd HT od-mzx t8reSwa partieibnanz a-
penzol %&%@f@ﬁ@%_&’%@ @M&%Mﬁ;&gﬁg@%}l ST ancsing Pacatate oy e ©
5t 1 4ns-,8:.Chl oF 0s. 1d 4 i dazi-3= 400Xy he GYG | 15,0 66l . . 5,10
R U b S el iR S S A LS K
as of f layers wersobastied with trsio tSD4maltfiovigonsiodlad MragmredusanBri®a ofi bkaxdigm arbonate. The

4- i dazi n- 3-yl - | ohexyl.]-4H, 6H 2, 3,5, 10b-t et - b : I
RN e R e R A R e T
n e 3%eré M) ovkP ERRAPRLEs \dium sulfate and concenrated in vacuo. Purification by flash

trans- 8- Chl or o- 5- net hyl - 144- (pyri dazi n- 3-yl oxy) - cycl ohegél ]-5, 6-di hydr o- 4H-
2, 3, 5, Tolumn eehramzteghiphy o[geyaz theertitlcTheonapauind  B%rpowgnd 83k dist aiiied wéd.

whi id % vield fromtrans-8-chl oro- 144-

(pyfrsledz\gié ﬁ%@lﬁ)&{/@) - eycl ohexyl ] -5, 6-di hydro-4H 2, 3, 5, 10b-tetraaza- benzo[ e] a
zul ene 15 hydrochl oride and paraf omxahggdyee according to general procedure
VIl. Ms nme: 411 ( )

M+H Exanpl e 96
ci s- 8- c94$-8r<8119mt1([wpy@é@r%g&xy)-w@qh%yﬂf%élzlyl,]‘aﬁsl,ﬂ@-f@rmw—bemq{ej agnlenerQp- ¢

etraaza- benzo[e] azul ene hydr i de. 1 i conpound was obtai ned as
off-white solid in quanti ta?ié\%gﬁé/’ggicgﬁ*drtgﬁpg}l@g%tg | or o- 144- 20

(pyri daiienit3-cphprynd eycodlahiaxd by Hghtybhb 2 s8lidbinlBo yeld aaaatibeiozehephzul ene- 5-
carf)oxyl i caci tert-butyl ester according to general procedure VI. M5 me:
39724 MPFPSdBEaYrpl e 97

Ci S 5 SRLAISTEL Mriahs-b A1 BYICL ABRLAnlRYKY aGY Sh@agil ] - 5. 6- di hydr o- 42
, 3,5,10b- tetraaza-benzo[e]azulene 25 The title cohpound was obtai ned as
whi t e Sldlialactam: 3%hjdret2dthiaxom 2,8 S-18traltipidos-bertzdfic] [ IpyIdiadermnerd Jarboxylic acid tert-

yl oxy) -cycl oghexyl ] -5, 6-di hydro-4H 2, 3, 5, 10b-t et raaza- benzo[ e] azul ene
hydroctl?lué’ﬁleﬁfgr and par af or nal dehyde according to general procedure VII. M5

ne: 4Ms ehHk (M+H*% Exanmpl e 98
trans- 8- Chl or o- 144- (3-fl uoro- pyri di n- 2-yl oxa/) -cycl ohexyl ] -5, 6-di hydr o- 4H 2,
3, 3290b30t et r aaza- benzo[ e] azul ene Example 11

cis-8-Chloro-1-[4-(pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene
The title compound was obtained as light yellow solid in 81% yield from cis-8-chloro-1-[4-
(pyridin-2-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[ eJazulene-5-carboxylic acid tert-
30 Dbutyl ester hydrochloride and paraformaldehyde according to general procedure VI.
MS m/e: 396 (M+H")
Example 111
cis-8-Chloro-5-methyl-1-[4-(pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene



The title conpound was obtained as white solid in 78% yield over two steps
according to general procedure V followed by treatnent of the crude product
under t hewoantiasbdssas of general procedure VI. Hydrazi dePCT/EP2009/065354
trans-4- (3- Fl uoro- pyri di n- 2-yl oxy) - cyc8ohexanecar boxylic acid hydrazide WO
2010/ 060836PCT/ EP2009/ 065354 - i.ol act am : e

7- Chl orlG¢ 3tk spBRguRd Yaso 32pgd ?%mém %P%ﬂéi‘gmlflf s Aphine: Fl EamBida i ¢

aci d tey, )@%%bﬁ'&@ﬂ% Bﬁlﬂyd?o 40143 @Mbbttétreﬁ&m%[ecagzulene and paraformaldehyde
5trans-8 | 'uor o- pyrid 2-yl oxy) - cycl ohexyl'] - 5-net h y? , 6-di
hydr o- 4fFording t@g@.@baltpmqeéa@a\ﬂbeMSo{ve] %ﬂiml\éﬂé )The title conpound was
obtained as white solid in 69%yield from

trans- 8-chl or o- 144- (3-fl uoropyri di n-2-yl oxy) - cycl ohexyl ] -5, 6-di hydro-4H 2, 3
, 5, 10b-tetraaza- benzo[ e] azul ene and par af or mal dehyde accordi ng to general
procedure VII. M5 nfe: 428 (MtH ) 10Exanpl e 100

trans-8-Chl oro-5-ethyl-1-[4-(3-fluoro-pyridin-2-yl oxy)-cycl ohexyl]-5, 6-di hy
dro-4H 2, 3,5, 10b-tetraaza- benzo[ e]azul ene The title conpound was obtai ned
as white solid in 36%yield from

trans- 8-chl oro- 144- (3-fl uoropyridi n-2-yl oxy) - cycl ohexyl ] -5, 6-di hydro-4H 2, 3
, 5, 10b-t et raaza- benzo[ e] azul ene and 15 acet al dehyde accordi ng to general
procedure VII. MS nlie: 442 (MtH ) Exanple 101

trans- 8- Chl or 0- 144- (5-fl uoro- pyri di n- 2-yl oxy) - cycl ohexyl ] -5, 6-di hydr o-4H 2,
3,5,10b- tetraaza-benzo[ e]azul ene The title conmpound was obtai ned as
white solid in 73%yvyield over two steps according to general 20 procedure V
foll owed by treatnent of the crude product under the conditions of general
procedure VI. Hydrazide:

trans-4- (5-Fl uoro- pyridi n-2-yl oxy) - cycl ohexanecar boxyl i c acid hydrazi de

Thi ol act am

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 tertbutyl ester 25 MS mle: 414 (M+tH ) Exanple 102

trans- 8- Chl oro-1-[4-(5-fluoro-pyridin-2-yloxy)-cycl ohexyl]-5-nethyl-5,6-dih
ydro-4H 2, 3,5, 10b-tetraaza- benzo[ e] azul ene The title conpound was obtai ned
as white solid in 61%yield fromtrans-8-chl oro-144-(5-fluoro- 30

pyri di n-2-yl oxy) - cycl ohexyl ] -5, 6-di hydro-4H 2, 3,5, 10b-t et raaza- benzo[ e] azu
ene and par af or mal dehyde according to general procedure VII. M5 nmle: 428
(M+tH ) Exanple 103

trans- 8- Chl oro-5-ethyl -1-[4-(5-fl uoro-pyridin-2-yl oxy)-cycl ohexyl]-5, 6-di hy
dro-4H 2, 3,5, 10b-tetraaza- benzo[ e] azul ene



WO 2010/ 060836PCT/ EP2009/ 065354 - 83 - The title conmpound was obtai ned as
colorless waxy solid in 76% yield fromtrans-8-chloro-144- (5 -fluoro

- pyridi n-\weoyebm/osygzécyc | o hexyl] -5 ,6-di hydro -4H 2, 3, PCTOir2e00688£a- benzo
[e] azul ene and acet al dehyde accordi ng8do general procedure VII. M nie:
442 (MrH ) Exanple 104 5trans-8-C hlo ro-5-(2-fluo ro-ethyl)-1-

[ 4- (5-fluoro-pyridin-2-yloxy)-cycl oh&€dgims - 5, 6- di hydr o-

4H 2, 3,5, 10b-t et raaza- benzo [e] azul ene A m xture of trans-8-chloro

- 1- [ 4- (15- Thacrmpoupy oif diergeBerpl formayla-Icyc | o hexyl] -5 , 6-di hydro -4H
2,3,5,10b-tetraaza-benzo [e]azulene (0.10 g, 0.24 mol) and potassi um
carbonate (67 ng, 0.48 mmol) in acetonitrile (1.2 mM) was treated with

1- brono- 2-fl uoroethane (37 ng, 0.29 mmol) apH-1O 0 C. The cooling bath was
removed and the reaction m xture was heated/at 70 C over night. The m xture

chromat ogr aphy gave the title Ra
460 (MtH ) Exanpl e 105

trans- 8- Chl or 0- 144- ( 6- et hyl - pyri -yl oxy) - cycl ohexyl ] -5, 6-di hydro-4H 2,
3,5,10b- 15tetraaza-benzo [e] azul® T ,'tIe conpound was obtai ned as
white solid in 72% vyield over two steps ding to general procedure V
foll owed by treatnent of the crude ~&od hUnder the conditions of general
procedure VI. Hydrazi de:
trans-4-(6-Methyl - pyridin-2- yIoxy)R%ycIohexanecqrboxyl|c acid hydrazi de 20
Thio lactam 7-Chloro -2-thio xo -1,2,3 ,5-tetrahydro -benzo [e] [1, 4]

di azep i ne- %lcarbo xylic acid tertbutyl ester M me: 410 (M+H)

Exanpl e 10@vherein

trans- 8- Chl or o- 5- net hyl - 1- [ 4- (6- et hyl - pyri di n- 2-yl oxy) - cycl ohexyl ]-5, 6-di h
ydr3%4r2523?1% 1Q/lzgfh&@&ﬁq@eﬁ&ﬁ%ﬁhﬁ%ugﬁnﬁ#ﬁh@nﬁ&%&?éﬁ%nﬁp%ﬂﬂeWﬁﬁm@&%ﬁined
as ite solid in 0 raps chl oro- -(6-

met hyl - pyri di n- 24 <@§v¢n§yé¢8ﬁs JPTL%, 6- di hydr o- 4H 2, 3, 5, 10b- t et r aaza- benzo
[ e] azul ene Rarigd pai,af or mal dehyde accordlng to general procedure VII. M nie:
424 (MtH ) Exanpl

30t r ans- 8- Chl or o- (E léf‘%}' Ufs][ltzftl wodsr ﬁﬁ/ﬂi)surt)%/trecli dYifh gn v PoXY 1recyci (1)1%18&9?'2}11-05,“6- di
hydro-4H 2, 3, 5, 10h:-tlsbxpaza- benzo[e]azulene The title conpound was

obt gj ned as col or t@ﬁ% waxxvh%félﬁ dri s Gyl & st r @meLieBeky Cﬂétgirogg/jr‘l%ach
(5-fluoro-pyridin-2 -cycl ohexyl 6- di hydr o- 4H- 2, traaza- be
nzo[ e] azul ene andm%}géil‘é]lt yabstieted vafn @)n@c‘éf HefteiuRstitpenst E@GIP@thIlY sqlgsted e
438 (M+tH) WO 2Q&9ﬁg§0836PCT/EP2009/065354 - 84 - Exanple 108 trans-8-C
hlo ro-5-(2, 2-dff éﬂ§g;hyl)-l- [ 4- (6-net hyl - pyridi n-2-yl oxy)-cycl ohexyl ]
-5, 6- di hydro-4H%, 9 , 10b-t etraaza- benzo [e] azul ene A m xture of
trans-8-chloro - lC((D)4€( B-atiestlhwhemeinr CdiraliRrl ik ansupptitayed drasubstitydell with one or

, 6-gdi hydro -4H b-tetra [e]azul ene (0.10 g, 0.24 mmol)
and N, N-di i sopr opy e?ﬁ§l&ﬂ) 8%62?$8§g 49 mmol) in dichloromethan (1
m) was treated w(®(EH; hQG@@b -Hlsylesul foni ¢ acid 2,2- difl uoro-ethyl
ester (63 ny, O. 2@(5thg)gpgg C. The cooling bath was renoved after 30 mn.
and the reaction nlxture s Stirred at roomtenperature over night. The

m xture was part it(@KEG Hretivde haigiiedby i pagubptatied osswishifuisd wih ofs gemore
solution (50 m) GEchatd, Ryhnosrat at-alkoed m). The

20 -S(0),-Cy.12-alkyl,
-S(0),NR'R",
R' and R" are cach independently H, Cj.s-alkyl, or form together with the
nitrogen to which they are bound a 3- to 7-membered heterocycloalkyl containing
one or two heteroatoms selected from N, O or S, which heterocycloalkyl is
25 unsubstituted or substituted by one or more substituents independently selected
from B,
qis 1,2,30r4,
ris 2,30r4,



10 aqueous | ayer was extracted with one 50-m portion of ethyl acetate. The
conbi ned organic | ayers were washed with two 50-m portions of a 1 M
aqueous swbubicowosst sodi um car bonat e. The aqueous | ayer PCTEPR0QMACIZS4
extracted with one 50-m portion of et§yl acetate. The organic |ayers were
dried over anhydrous sodium sul fate and concenrated in vacuo. Purification
by flash cadlsm dhloomgnogOabky -ghyé haleCt i-tlkegl, ooGpoalvdxy,98lorg,; -8koky, as
white solid. 15 dfyx?-: lgjagk)%}lvHH ') Exanple 109

ci s-8-Chl oro-144-(pyri cﬁ n-2-y1 oxy) - cycl ohexyl ] - 4H, 6H 2, 3, 5, 10b-t et r aaza- ben
zo[ e] azul ekeis 5- ©zpblg G, @m-%lleé}f[a/lbtﬁﬂlquYester The title conpound was
obt ai ned ag’li§ ghtciywelrl ow solid in 79%yield according to general 20
procedure V. Hydrazide: cis-4-(Pyridin-2-yloxy)-cycl ohexanecarboxylic acid

hyd i de Thi t .

7yCIr1€la§)|r O_ez_oirh%h%%}a%%}cg}lggfcgp}@w&p61_1653(#2O[ e] [ 1, 4] di azepi ne- 4- car boxylic
id terthutyl t - 496, (M+H. ') 25 | 110

oi 5.8 chl @E%gofﬂlfi)-s”{lgg’f%éﬁ?ﬁﬂa&%HCB@%@W&%%%W%?@ , 5- d hydr o- 4H 2, 3, 5, 10b- t et

raaza- benzo[e]azul ene The title conmpound was obtained as |ight yellow
solid in 8l%yield fromcis-8:.chl oro-144- : ..

(pyri din-2- Il%xy)a- BREP By PG TR %?%fof't‘)ﬁ??{l JPPSHZ SOBNTE ¥ AZUPRYe%5- ca
rboxylic acid temicycBOatvuoiayic rmgt er hydrochl ori de and par af or mal dehyde

according to gemie{ @Fﬂ?‘gag&ﬁ‘%_r& g‘rrﬁrﬁ@r %ioﬁa?ﬁe%%fg%h%?@l & 1ohdhRa&r C

hl o ro-5-net hyl - - (pyridin- oxy)-cyclo i
-5, B di hydr o- 4H 2r@ngicipgyclicaingLantiries fon @l ta fouraig hofgrpatoms selected from

2010/ 060836PCT/ ERZ @9 Yr @683 38main® ringlA6mb iogihgcgonpound was obt ai ned as
white solid in 51%%i eld fromcis-8-chl oro-144-

ridin-2- :
V1 oxy) - oycl ohexy RetL UBipHY oS T EbpUBIe. 1B 0ik: PRLPSE BRRSBIea adrRsnEenthe
par af or mal dehyde salectod tiongAf endgener al procedure VII. M5 mle: 410 (MtH ) WO

2010/ 060836PCT/ ERP2009/ 065354 7, 86 - ali . The,c nd of t ner al
fornula | A er eilsrlq"g%’ Clygléor’ypHOréWé%]ngahr%;q',él‘Uﬁ%ﬁbse{?@#oex ’glrlal%'t?teﬁ%%’l ‘it ed
wi t 15 one or nor e hyditvstyiGueadkd. i ndependently selected fromA R2 isH,
unsubstituted or substituted with one or nore OH, halo, cyano or

Cl_12- &l kbkg/ compound of formula I according to any one of claims 1 or 2, wherein R' is a

monovalent cyclic aromatic hydrocarbon moiety consisting of a mono-aromatic ring.

4. The compound of formula I according to any one of claims 1 or 2, wherein R' is naphthyl,

phenyl, pyrazinyl, pyridazinyl, pyridinyl or pyrimidinyl.

20 5. The compound of formula I according to any one of claims 1 or 2, wherein R' is phenyl, 4-
fluoro-phenyl, 4-cyanophenyl, 4-trifluoromethyl-phenyl, 3-chloro-phenyl, 3-methoxy-phenyl, 3-
cyano-phenyl, 3-methyl-phenyl, 3-t-butyl-phenyl, 3-trifluoromethyl-phenyl, 2-fluoro-phenyl, 2-
cyano-phenyl, 2-methyl-phenyl, 3,5-di-fluoro-phenyl, naphth-2-yl, naphth-1-yl, pyridin-3-yl, 5-
chloro-pyridin-3-yl, pyridin-2-yl, 6-chloro-pyridin-2-yl, 3-fluoro-pyridin-2-yl, 5-fluoro-pyridin-

25  2-yl, 6-methyl-pyridin-2-yl, 2,6-di-methyl-pyrimidin-4-yl, pyrimidin-2-yl, pyrazin-2-yl, pyridin-
4-yl or pyridazin-3-yl.

6. The compound of formula I according to any one of claims 1 or 2, wherein R' is phenyl, 4-
fluoro-phenyl, 4-cyanophenyl, 4-trifluoromethyl-phenyl, 3-chloro-phenyl, 3-methoxy-phenyl, 3-
cyano-phenyl, 3-methyl-phenyl, 3-t-butyl-phenyl, 3-trifluoromethyl-phenyl, 2-fluoro-phenyl, 2-

30 cyano-phenyl, 2-methyl-phenyl, 3,5-di-fluoro-phenyl, naphth-2-yl, naphth-1-yl, pyridin-3-yl, 5-
chloro-pyridin-3-yl,  pyridin-2-yl, = 6-chloro-pyridin-2-yl,  2,6-di-methyl-pyrimidin-4-yl,
pyrimidin-2-yl, pyrazin-2-yl, pyridin-4-yl or pyridazin-3-yl.



10- (CH2) g- Ra, wherein Ra is phenyl or 5- or 6-nmenbered heteroaryl, each
unsubstituted or substituted with one or nore substituents independently
sel ect ed WwoamoAe60836 CH2) , NR1R", C(0) - CPcImPa¢0|9m5535Mer ein
Cl_12-alkyl is unsubstituted or substigtted with one or 15more OH, halo,

o o o) Tirendasd O dpeme & ogosding g any g L ERER By o Shstegl B Pikhon

substi t @ﬁllywth one or nmore OH, hal o, cyano or Cl_12-al koxy,
20-S(0)2-C1 12-al kyl, S(0)2NR1IR11 , R and R' are each independently H,
Cl 12- alﬁ or formtogether with the nitrogen to which they are bound a
“Tto B nbhberrarpundeersdine toankgic efeiias ditad. whercdr two het er oat ons

sel ected fromN, 0 or S, which heterocycloal kyl is 25unsubstituted or
substituted,by one or nore substituents independently selected fromB, ¢
isl, 2, 3 & ™, Mis2, 3 or 4, WD 2010/ 060836PCT/ EP2009/ 065354 - 87 - A

ihslhaﬂ 81 <7:ya|nck> Od;,. 153,11{}} ahdoptituhal @@t fatad kvyth,on@br fabro/ OB d&q:xy
al O- a OX ) ro, X OXO or
& S ko B g Rl Rt ok STt nﬂ%}f“%@@%%fl@l Sl T af

2. The corrpound co>fr4fpnefmzitﬂyl1 according to claim1l, wherein R isa
nonoval ent cycli Ce féf)&m Laqk}hydrocar bon noiety consi sting of a nono- or
bi cyclic aromatic a nonoval ent 5- or 6-nenbered aromatic

monoeyclic or 9 PN NIV, ! Koyl mdppm@e@t@nﬂawng “glkym

onejg o four ringhat@bRato l8atqed 17, e, pfer@blyd, the remaining ring
atons being C, each ungﬁéblsl%%%?gd t(()]‘r substlrt utpedevm%’h one or nore

substituents |ndé é(ﬂl% 11392 ¥ ected from A, and
-S(O)z-cl_lz alkyl or

-S(0),NR'R", wherein R' and R" are each independently H or Cj.p,-alkyl,
preferably C;_j2-alkyl.

15 9. The compound according to any one of claims 1 to 8, wherein

R’is H,
Ci.2-alkyl, unsubstituted or substituted with one or more OH,
-(CH)q-R?, wherein R is phenyl or 5- or 6-membered heteroaryl and q is 1, 2, 3
or 4, preferably 1,
20 -C(0)-C.1z-alkyl,
-C(O)(CHz)qNRiRﬁ, wherein R' and R" are each independently H or C_z-alkyl,
preferably C;_j;-alkyl, and q is 1, 2, 3 or 4, preferably 1,
-C(0)0O-C,.1z-alkyl,
-S(0),-Cy.12-alkyl, or
25 -S(0),NR'R", wherein R' and R" are each independently H or Cj.p,-alkyl,
preferably C;_j2-alkyl.

10. The compound according to any one of claims 1 to 9, wherein R* is Cy_j,-alkyl.

11. The compound according to any one of claims 1 to 10, wherein R* is 2-hydroxy-cthyl,
2-fluoro-cthyl, 2,2-difluoro-cthyl, -C(O)CH,N(Me),, -C(O)methyl, -CH,-pyridin-2-yl, -COO-t-
30  butyl, H, i-propyl, methyl, -S(O);methyl or -S(O),N(methyl),.

12. The compound according to any one of claims 1 to 11, wherein R* is 2-hydroxy-cthyl,
-C(O)CH;N(Me),, -C(O)methyl, -CH,-pyridin-2-yl, -COO-t-butyl, H, i-propyl, methyl,
-S(O),methyl or -S(O),;N(methyl),.



A isis halo, cyano, OH, Cl_7-alkyl, halo-Cl_7-al kyl, Cl1_7-al koxy,

hal o- C1_7-al koxy, 15hydroxy-Cl_7- aIkyI 3. The conpound of fornula I
accor di ngvoaosmgossae of clains 1 or 2, wherein R is a mommpadoenss3syclic
aromati ¢ hydrocarbon noiety consistingS%f a nono-aromatic ring. 4. The

compou formulg | accordin n L or 2. wherein R is
mapht hyr: Threiound sbe g sahicniE iR | Spyci BhasH Rors BFH dimyt .20 5.
The conpound of fornula | according to any one of clalns 1 or 2, wherein R
i s phenyl ThédcoipdiRt acireny e aﬂy&ﬁ@d&ﬂkﬁﬁi@ﬂ'to 14: Whérbingorio et hyl - phenyl ,

3-chl oro- phenyl’, 3-net hoxy- phenyl, 3- cyano-phenyl, 3-nethyl - phenyl
3-t-butyl - henyl 3- trlfluoronethylﬂﬁhenyl quoro phenyl , 2-
cyano- pRefis compatndrapreorsliftentpl any301s: i clpinifo} 4o Hewwelmaﬂsmompzuw is selected

napht h-gd;yl, pyridin-3-yl, 5- chloro-pyridin-3-yl, pyridin-2-yl,
6- chl oro-pyridin-2-yl, 3-f|uoro pyridin-2-yl, 5- quoro pyridin- 25 2-yl,
6-met hyl - pyridin-2-yl, 2,6-di-methyl - yrlnldln 4-yl, pyrimdin-2-yl,

pyrasZ' @ra%sxlcm@wi gap %;ngclex&,@a;%%fﬁm%x's 10B-te gﬁa%@ﬂ%}%&‘{x‘l@n@fj CB%M@ !

accord %éto ani eféin

quoroﬁﬁ Ay{butyAc¥tglanophenyl , 4-trifl uor onet hyl - phenyl 3-chl or o- phenyl ,
3- et hapayis-BhEmylo- 1-84- Eéh@ﬁ?t@&l@ﬁé&l 1)- B 6k RiYd 4Hh23,\6|10b3etfraa12bl-ﬂo¥ﬂlzoﬂﬁﬂ&yé

3- trlflu8rogﬁyggl phenyl 2- quoro phenyl, 2- 30 cyano-phenyl,

2- nethgw' 3,5-di - f1 uor o- phenyl, naphth 2-yl, naphth- I-yI,

pyri di neads )‘BLChl&m S:Irﬂedryd)—lp(wplﬂhmﬁeydlqhepyh)ism dihgdml-é}H@ 3;51I10h5-tet1;ayzd di n-2-yl,

6 I S, imdin-4-yl, pyrimdin-2-yl, pyrazin-2-yl, pyridin-4-yl or
yrll-(gam nogaf‘lﬂg‘{ev\o 2010/ 060836PCT/ EP2009/ 065354 - 88 - 7. The co ound of

f or mul draps-dd&dridonegl -(ophanpxpeclohexyDadoH12.8 5, b-toleazeibangazilen-prdhy
pyri di Rlanof: The conpound according to any one of clains 1 to 7, mhereln
R2 isH, 5C1 i unsubstituted or substituted with one or nore OH or

F,  (Ctpyd lomﬁ@rh@nﬁ%ﬂﬁogylphémhewwyclelae@l)n%ﬁﬁé@}@@ﬁé‘réﬁé&&br and q is
1 2, G?:eztwazébelﬁfo@iﬁétﬁmy 1, C(g) Cl_12-al kyl, dentlv H
ependen or

O}, DY IPL B80S 508 1 P51 4 ARSRRDIS IOl s 0l i o
C(O)O €thaihdk al kyl , S(0)2-Cl_12-al kyl, or $S(0)2NRLR',
wh %ls bl

"o 21@% RO 5 LR ANERRIABOEN L 95 bl bl (B BIGTAD! Y
mherel peRPagelpne,C1 12- al kyl , unsubstituted or substituted with one or nore

OH ( GHA)9- @ﬁ@mwh@r héhoRa-clySlo RAEMYAH 8H-D:3, 5010 LG TRIIRD8£baREL&L-9R U MdniadNd J
referably 1, 20-C(0)-Cl 12-alkyl, C(0)(CH2),|NRLR",

eiglﬁQle @Wﬁmﬁg%e each |ndependently Hor Cl1_ 12- al kyl, preferably
C1_12- abdey- o T4 phino-cySonexyl 5 pyediarabinettyl-s, 640 BroCIH-D23, A1 Bl |

S(0) 2- g’[raaza %enz% aZulene
trans-1-[8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-yl]-2-
dimethylamino-ethanone,

25 trans-8-Fluoro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[eJazulene-5-
carboxylic acid tert-butyl ester,
trans-8-Fluoro-5-methyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
cis-8-Chloro-1-(4-phenoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-carboxylic

30 acid tert-butyl ester,
cis-8-Chloro-5-methyl-1-(4-phenoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene,
trans-8-Chloro-1-[4-(4-fluoro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester,

35 trans-8-Chloro-1-[4-(4-fluoro-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,



25-S(0) 2NR1R", wherein R and R' are each independently H or Cl1_12-al kyl,
preferably ClL _12-al kyl. 10. The conpound according to any one of clains
1 to 9, wiereimehBe6i s Cl_12-al kyl . 11. The conpound &cTmpPddnagmei3c4 any one
of clainms 1 to 10, wherein R2 is 2-hyd9®mxy-ethyl, 2-fluoro-ethyl,
2,2-difluoro-ethyl, -C(0)CH2N(Me)2, -C(0)nethyl, -CH2-pyridin-2-yl,
- COO- t 3unbdtGhloroH -[4-(4flogptphenetshydyclohS(y0)- 2-mett iyl 5, @ ihy Sc0d XY TeL1AkH ) 2.
12. ThecR %) Q%Z%rdl ng to any one of cl ai s 1 to 11, vvhereln R2 is

H

2- hydrox-et CH2N( Me) 2, - 0 :%[ﬂ (%I‘IdII’IZ
- 000- ti@G§'§fCh1W0 pxﬂno nhétl -cyc ﬁ;ﬂ 2ér5 ctotrgagerbenanelpzulenano

2010/ 0@0&3@3 it EE4Q894H08P3R4, - 89 - 13 The corrpound according to any one
C a| m; rei.n 4. The co cor ng to any
one f RSy n[é @16601@; %dws .3 Sli%b -tofipRzag &g%&a%l?clo}l ing to any

one of cgtlahems/lakyl-Gedzbnitwhegr ei n t he corrpound is select ed from5
trans- % Ch)%%?lﬁ%roaéfﬁ P{I?I‘l i or%lé(tﬁyle%kh XX})) -cyclo y%] §H%’Pi]'9% 5t %br fi%%a?‘zapenzoazm €

ne- 5- carpo
trans- %m[@]amline(ibcmbemiwwhdweﬂwbw,S 6- di hydro-4H-2, 3, 5, 10b-t et raaza-b

eNZ032 4 08 (WO N-PLERBro. B ek 3f. mtshy!oeteh%a%mzﬁ%n%c o

heXé] b-"tetraa 10 bénzo[ e] azul ene, trans-1 -
I&F‘@%YW@%F%%@WW@C | o hexyl)-4H, 6H 2,3 ,5, 10b-tetraaza- benzo

azul en+tf@ns-¥l¢hloroe NARBIEord-pIRMAGx loBEQy13-5-métRy IRpasldf4Ayl 3.3, 1064- pheno
gpdl hydro 43;2-%;6 g%Obtﬁaaza%nzo azul ene, 15

xy-cyc o he
trans- 2% f@zi’:ﬁ%ﬁo?jz%élt% phenoxy- cycl ohexyl ) - 4H, 6H 2, 3, 5, 10b- t et r aaza- benzoaz
ul en- 54xah}-8-Eilb@Ab] 4-(3-methoxy-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzoazulene-

trans- %—gg%og{ ﬂc?md%&?%ﬁ@l’&t& (4- phenoxy-cycl ohexyl) 5, 6-di hydro-4H 2, 3,5, 10
b-tetraaz

trahs- Sra@BrBdFIdOID- ( f}4 fﬁ’reﬁﬁmyw@m@%’éﬁyﬁ?hwl]ﬁ-ﬁ 2ty den- 1Hb2 8.8t10kdetsrapenzoazul e

ne- 5- s% é]gzgglea@dgodmd}%hyl am de, trans-8-Chloro -1 -(4-pheno xy-cyc |lo
hexyl bt et raaza- benzo

6-di hydro -4H 2,3
o enaans RS FE B o b SHERo LTSt 5r6ed<‘£v§r0zf}ﬂ1% 516
, 5, 10btétedar@deobanae, azul en-5 -yl ] -2- di net hyl am no- et hanone, 25
A e L B e A A
- (£2(Pphegdohgxylay-bkuzongxid, ) - 5 , 6-di hydro -4H 2,3 , 5, 10b-tetraaza- benzo
s o QOO haohloxs oo IR 5 18odetge PP R BE R oazul ene
-5-car @élsbyl’(}’]@%@dﬁ‘éﬁ 1@lltilz’]eﬁtstef,butyl est er, cis-8-Chloro -5 -nethyl-1 -(4-pheno
XY- CYC t}@s-RE0Mbio= B (4-Br- RNy LY- QyC'lélﬂ'elX%)%,é -aih}8R-481x 782 Gb-tetraaza-benzo[e]azulene
hydrochloride,

25  trans-8-Chloro-5-methyl-1-(4-m-tolyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene,
trans-1-[4-(3-tert-Butyl-phenoxy)-cyclohexyl]-8-chloro-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzo[ e]azulene-

30 5-carboxylic acid tert-butyl ester,
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride,
trans-8-Chloro-1-[4-(2-fluoro-phenoxy)-cyclohexyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[e]azulene,

35 trans-8-Chloro-1-[4-(2-cyano-phenoxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester,
trans-2-[4-(8-Chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulen-1-yl)-cyclohexyloxy]-

benzonitrile hydrochloride,



benzo azul ene,

t rans- 8- Chl or o- 144- (4-f | uor o- phenoxy) - cycl ohexyl ] - 4H, 6H 2, 3, 5, 10b-t et raaza-
benzoazulwoeeocesmsboxyl i c acid tert-butyl ester, 35 PCT/EP2009/065354

trans- 8- Chl or o- 144- (4-f | uor o- phenoxy)-eycl ohexyl ] -5, 6-di hydro-4H 2, 3, 5, 10b-
t etraazabenzo[ e] azul ene hydrochl oride, WD 2010/ 060836PCT/ EP2009/ 065354 -
90 -  trans-2-[4-(8-Chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulen-1-yl)-

trans-% GhL&- )érﬂl%eﬁz%nitlrl}éoro phenoxy) - cycl ohexyl ] - 5- met hy1- 5, 6- di hydr o- 4H 2
3, 5, 108t tr benzoazul ene

trans- SIa@ﬁrISdFlﬁOIPtll’r(‘( -g-tely la-qyRlohesy ) 40yH-S Rex | e ppBrhcpz@izsleneB: t et r aaza- b

enzo| elcagiak gl Iihe&l@&lﬁbgﬁ ldsgeracid tert- butyl ester 5 trans-4-
dro-4H 2, tetr

azu|5g %ng %?Ch % lo(glﬁ-t ﬂ@bﬁyo[l?l?qxgl) 5' (;L dltLydro 41382%23H8£|}[§ra[a%-

trans- &eﬁﬂa@ﬁl@n@,M (4- trlfl uor orret hyI phenoxy) cycl ohexyl ]-4H, 6H 2, 3, 5, 10b-

tet b b d t t

t(raaFlgii {% 3 Z&{logfi Lt ou(r:OgOr eno %y clyc y%‘ Y%Sgﬁégetgaaga 10b-t etraaza-
benzoab@hmulsne-i@arbaxblmqnld tﬁﬂabntyﬂ asert - but yI ester,

trans- Qra%%%lﬁm%‘lflg §30 ! r@lﬁfﬁfo‘i’o-@ﬁ%‘%ﬂ’Eychfelx9ﬁ-%xﬁﬁEﬂhy§5 wediydvo 22 di Syl 0- 4H 2

3,5,10btetraaza-b azul ene,
t r aHk- dettasresPenzeazles. net hoxy- phenoxy) - cycl ohexyl ] - 4H, 6H 2, 3, 5, 10b- t et r aaza

- benzoazub-8nefioal bhﬂha@ﬁlzd byt cyeWhekyRIHEEH-2155, 10b-tetraaza-benzoazulene-

trans-8-Chl ora-1 phenoxy) cyc hexyl ] -5, 6-di hydr o-4H 2, 3, 5, 10b
-tet ragigg@ﬁ‘i'gféfl QHté’tl Fﬁgf)‘yochl oride,
t r ans- Sra@hR aflderbdsn{cBryira t [Hexyplphdao R ywlogy-clyabkoxyl ]} 5, b-ditetdiny-2H52,8,5di0by dr o- 4H-

2, 3,5, F&ﬁ%gg\% - §nzoazul ene,

trans- or 0-5-net hy1-5, 6-di hydro-4H- 2, 3,5, 10b-t et raaza- benzoazul en
-1-141) _trag(s}8cﬁ)kdq)@hb{g/y(myl}n-bgmmcwlph@gyl] -4H,6H- 2 3, 5 10b-tetraaza-benzoazulene-5-

trans- 8 @3kor qcoacjfd{eﬁ Bl 1Qlshdr 0Xy - cycl ohexyl ) - 4H 6H 2, 3, 5, 10b-t et raaza- benzo[ e
] azul ene- 5- @r boxylic acid tert-butyl est

t r ans- dragsfefryorp- %meﬁw dr@r@wd@;ﬂcv@m&w#@xsﬂ A by o 2,3 50t er r aaz
a- benz%ﬁjoazmb@@e hydr ochl ori de

b ot 1 JAPIRIBTe] ol B PRI 0>fy§ IR NS A

hex3 | beﬂzocahlhlen@5¢htb6kbrlﬂg &id &;r&ﬁttyltfstetr,aazabenzo [ e] azul ene-5-car boxylic

acid t e

Frans. 5T o Aorp SR BES-phioro-pyridin sy cvelobpoyll s meply 5 f-ginydio-4l2 3 5 108
benzo[ é?téa,?@ifll -BpfroaBieIB. car boxyl ic acid tert-butyl ester,

trans- %@Lllgcm(ar%élftp( Eoyfrldunn 84 9@%9@@14041@%%/3]5 15)bﬁet@laa12m&@zoﬁkh18ne355 10b-
tetraaza (?zul ene hydrochl ofi de, “t'rans- 8- Chl or o- 1[ 4- ( 2- f | uor o- pheno
Xy) - cyé’l"l %‘%{ﬁ‘%‘ Dk asiAr- 5

, 6-28 hyﬁh@%@hl@r&l-ﬂ Bhidei-2-adra)ketiabdxg]jay,6ldén@ro-38-2,3,5,10b-tetraaza-
trans-??FChl orQ- elﬁ%pég%(ﬂcdd%no phenoxy) - cycl ohexyl ] - 4H, 6H—2 3,5,10b-tetraaza-b

enzoaz Iézr?gz%l-en ic’acid tert-butyl ester,

trans- Ztaﬁl%(@lml-i}n@ﬂ’é’lﬁ [ (nyddio-24 o2y B¢y |ty - St6-dig drobh 20T, ] Oz tetreazat - y 1)
-cycl otﬂ%&ga } benzonitril e hydrochl oride, WO
2010/ 060836PCT/ EP2009/ 065354 - 91 - trans-2- 5 -5-nmet hyl -5

, 6- di hydngSAthlorosl-f-(@pbleowrpyidinZpderso-cyslohendl-4 ﬁ)H -2 3 5 [0b-tetraaza’

Cycimh%éﬁid]?é(]ﬂul&ﬁﬂi-@ﬂﬂbbk liceacid tert-butyl ester,

Llr 222_ gfagglgo(@gggprf ﬁ4 gq: F@ OLI%E(T %?Cll&gl %(cépl)oh%xyl]@gfmethyl 3, 61 gtflyhreot Ilﬁ%ig,qsg-zoaz
trans- Setaalza}bmzﬁ{ajmdimls 1-(4-o- toI yl oxy-cycl ohexyl ) -5, 6-di hydro-4H-2, 3,5, 10
b-tet

Cr ans. 4L HO A B e o Py 2Ry PO S bR O R 5, YD e 1
azabenboamﬁt]@néelﬁ‘—ww@ldec acid tert-butyl ester, trans-8-Chloro-144-(3,5
- i 14 U9rac RRNGXY ) a-p5 ShiBraMil-2: oy TR ighe 1.6 VS, Qi Ro-31. 53, 4QBb- 10

t et T aaza- benzoazul ene,
t r ans- SERFEPENZOIaqWRIGht hal en- 2- yI oxy) - cycl ohexyl | - 4H, 6H- 2, 3, 5, 10b-t et r aaz
a- benzQ@zlsLBealﬁ&oca[daqagyirﬁiaina@iym)xp)aeycl&t&yl]-495,61&1:2,,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,



trans-8-Chloro-5 -nethyl -1- [4-(naphthal en-2-ylo xy)-cyclo hexyl] -5
, 6-di hydro-4H 2,3 , 5, 10bt et raaza- benzoazul ene, 15
t rans- 8- Gibanwyabdsse ( pyri di n- 3-yl oxy) - cycl ohexyl ] - 4H, 6H PC3/FP200/o633ed r aaza- b
enzoazul ene-5- carboxylic acid tert-bu9yd ester, trans-8-Chloro-5
-methyl-1- [4-(pyridin-3 -ylo xy)-cyclo hexyl] -5

, 6- di hyedr&Chlera; 1345(pyOimdier dazpbanbbazyl]-¢HgH-2,3,5,10b-tetraaza-benzo[ ¢|azulene-

trans- %—%@@gngﬁﬂté bﬁ@!%{t@r pyridin-3-yl oxy)-cycl ohexyl] 4H 6H 2, 3,5, 10b-t

etraaza- zoazu carboxylic acid tert-buty
trans- sm@rrﬁdﬁléorpcr&n(e@yéﬂr[é}r(@ylplylrdlwmdgxy)yqys10;%197;3&11:9&@%9;%’@ 239,14t hyl -
, 6-di hygf@ngb&ogﬂaz‘iﬂe}@bt et raaza- benzoazul ene,

Chl I 6H 2, 1Qb- b
JE IR DU R TO R et benzore]a%ﬁ%rea-aza
t r ans- &-&nbaxytie hdid-t{ppuiytieser? - yI oxy) - cycl ohexyl ] -5, 6-di hydro-4H 2, 3,5, 10b-t
et r a3z ghanZoRR K ene N PRIt AEL AR 0 RN BB 81 inTRS K2 X 1o
, 6- di hyetraazaberzofs|87uldis: t et r aazabenzoazul ene,

t rans- Qra%]%ctglg%lz%gfly Q}Z}ﬁfﬂluﬁfnoér QW ngbib'lfn leﬁ 6Hy20i 9h@5¥+t1aa%zﬁ 6H 2, 3,5, 10b-t

etraaza- l'ene-5-ca cr d tert-butyl ester,
tratfs- é’@@ﬂ[@]@@191[645 G@”—beh}’ t?r%‘l(b'sﬁftrlﬂitﬂ e2t—e§/>l o xy)-cyclo hexyl] -5 -nethyl-
, 6- di hyﬁh@ﬁ%hran&s -nRtthQ0t[Et (hasmatiRanget vl @z bhend]-5,6-dihydro- 4H 2 ,3,5,10b-
trans- - Chl o 4%%@ chl or((li)@lgyrr di 25212 }?/I%’xy) @%cl ohexyl ]- 6-di hydr o- 4H 2,
3,5, 10 etfaéltz?‘ K %] azul ene hydrochl ori de, 35
t r ans- Sra@hR aflderbf HH{4-Bpyeidbain S~ ply kY )dé yeiahe yy1p- 4Ky H-QY3cH, b0 hexnphda-bcmze [ritzhiche -5

, 6-di h , aza- benzo[e]azulene
trans- ?%g? %&lgfiﬁlt‘%ﬂ %%%n %%Iﬁ 2-yl ox cl ohexy eg 4H, 6H 2, 3, 5, 10b-tetraaza
benko[ &jsadGihinre- 15[%@[?13@@@4 BO’IW)'@YGIQ X- u4I§J6He%,t’5 51 0b-tgggnaza-benzo[clazulene-5-

2010/ OQURIOPITIEFRO0AIORGRR - 92 -
ci s-8-Chl oro- rimdin-2-y on)%l cl ohexyl ] - 4H, 6H 2, 10b-tetraaza-
11t ¢

benzol éraa%ér@rl‘é@-%are Hitd e t-é ¢lo hiydlrS.6-dihydro- i 23315
t r ans- QetthbobondidTRiumpnt; 1- [4- (pyrimdin-2-ylo xy)-cyclo hexyl] -5

6- di hydr 5, 10bt b |
t Pans. ST A ergP B3 SR S e B imez tengolgdpuiont Pz a b
enzy] elcadokeinedrid eroxyl dseraci d tert-butyl ester, trans-

8- Chl ory %r%q}&rgﬁlml(p% 1n(2D fOQ@ &Bc%’ol%k{?%?yé dlﬁi&tlooﬂg 19Xy 5 ]105 Petraaza-

, 6-di hy tet enzoj efazu
t r ans- Sewlelsilans- (pyri ni di n- 4-yl oxy) - cycl ohexyl ] -4H, 6H 2, 3, 5, 10b-t et r aaza

- 10 b%ﬁ‘szglt%lcﬁ%%Lﬁ% B1 S PRINA-DGIGE) EyEROEXINS BLdiBRESUH-2,3,5,10b-tetraaza-
trans- -ChI Zyl_(El(p}?4 (piyr?%‘l})dr n- 4- }?FE xy)ﬂ%?ir/cl o hexyl] -eéaaza

, 6- di hyanzsl pglﬂetge 5, 10bt et r aaza- benzo[ e] azul ene,
trals- Bra@bd aCiebd A4 fluck@zpyniddr- 2 ytowy) -coylohadyexy, bidikidr& HH2, 3,55,0bAbrdaehr aaza
- benzo] +Zf[§ll erle5 car boxylic acid tert-butyl ester, 15
ci s-8- (t,)ﬁ pyri dazi n- 3-yl oxy) - cycl ohexyl ] -4H, 6H 2, 3, 5, 10b-t et raaza-
benzo[ él]aazﬁr(éhierwl [fbé?r Booseptpyeidae 2-¢/leen-cybabepyllestethyl-5,6-dihydro-4H-2,3,5,10b-

trans 8¢ -1- [4(pyr|dazrn3ylo xy) cyclo hexyl] -5
- |hyero- Ban%EéTEZu bt et raaza- benzo[ e] azul

CI s- 8- @rrlerﬁdi ot I‘bﬁ'ﬂﬂ?rﬁ WW%%V’}QW@V@HW]Ti aditdre48- 53 20i9bttetrsas a- be
nzojee] @&@q@zﬁen@zo car 30xy|2| c acid ter]t butyI ester " e o
ci s- 8- (o) 4. i.di n C 0- , -te
O o abehosTaata] LRl ha B S SRS Rl g i . 2108
Xy) - cycétmahabyﬂzb[e]ﬁzu,leﬁredr hydr o- 4H 2, 3, 5, 10b-t etraazabenzo [e] azulene , 25

trans- g ?Pe'goélﬁoﬂo“f‘y(-g?-k{e&% gﬁéﬁh'éj&l%x?) N Bk 1§ MGAB A2 D5 Folvd@satH 2,

3,5, 10b-tetraazabe
benzo[elJazulene,

35 trans-8-Chloro-5-(2,2-difluoro-ethyl)-1-[4-(6-methyl-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-
4H-2,3,5,10b-tetraaza-benzo[c]azulene,
trans-8-Chloro-5-(2-fluoro-ethyl)-1-[4-(5-fluoro-pyridin-2-yloxy)-cyclohexyl]-5,6-dihydro-4H-

2,3,5,10b-tetraaza-benzo[e]azulene,



trans- 8- Chl or 0- 144- (3-fl uoro- pyri di n- 2-yl oxy) - cycl ohexyl ] -5-met hyl-5, 6-di hy
dro-4H 2, 3, 5, 10bt et raaza- benzo[ e] azul ene,

t rans- 8- GNbanwyakdsse ( 5- f | uor o- pyri di n- 2- yl oxy) - cycl ohexyPCTAP@odiob3sds 0- 4H 2,
3,5,10b-tetraaza- 30 benzo[e] azul ene -93 -

trans- 8- Chl or 0- 144- (5-fl uoro- pyri di n- 2-yl oxy) - cycl ohexyl ] -5-nmet hyl-5, 6-di hy
dr o- 4H+t@2n3 S5 IOt BEthah 44§ 2dmofeeprrlin-@ndoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-
trans- nggggggu%ﬁgaﬁﬁ t hyl - yridin 2-yl oxy) - cycl ohexyl ] -5, 6-di hydr o- 4H 2,
3,5, 10b-t et raazabenzo] €] azul ene,

t r ans- 8ragHBdriom-§-pthy éh[ﬁ(éléhl@r%pmdn) 2qylpay)caycloaerx}]-5 Hydihyira-4¢1-93exi0b-cycl o
hexyl]Téﬁﬁngaﬁg;@%ﬁh&w3 5, 10b- tetraaza benzo[ e] azul ene,

s oo L 2l LYk ge SLl s Raloda (B L) or s sd@‘glhydyo ﬁ@s gy5),ohexy

2010/06&8&696&&5Rﬂ&ﬂ&ﬁ@ﬁ&854 - 93 - trans-8- Chloro -5 -ethyl-1- [4-(3

-fluor iy ) hex

5, bRt RS %1@91 ISR tﬁy P SRR ﬁ'?{my 1o, 45145
-fIuoréhb?ﬂﬁu{%a@myb@uﬁyﬂwm&meIo hexyl] -5 ,6-di hydro -4FL2 3

, 5, 10bt et raaza- benzo [e] azulene, 5 trans-8-Chloro -5 -ethyl-

[ 4 ( 6- rhét hiyd cqypoudidnacRendiing toydnycgms doclhexsyl o -15, wBemirhihd rapmpobi@ j3selected

btetraaza-b trans
rﬁﬂnﬁyl tﬁv}se‘g&ﬁﬁlo% = W%h%ﬁ(%p@eqogyﬁgwp?xy%g 8@1@%%}—]2%5,511 0b-tetraaza-

- 4H2 3, benZd)Braigitdcaaga- ez (hklro 2 mb@REe1-[4- (ﬂﬁldlaizeylsgrm%mﬁe;%ﬂ}mI’6Ohlﬁ;g1rbo
any one of clainms 1 to 15, wherein the conpound is selected 10 from
t r ans- &HE2B1 6t W-wtragratbeproazulerne. pheno xy-cyc | o hexyl)-5

, 6-di hydro-4H 2, 3,5, 10b-t et raazabenzo [e] azul ene or trans-8-Chloro-5
-nethyl 1 d e ] - , )

, 5, 10b1?e F%gfgglgﬁE%ﬁgéﬁ%%R)é%) %%Sf#@gﬂkgﬁégghgmg%%gP§|ng %ghgﬁéng%%g

cl ai ms Chldro- Stethwhér[di(pyridie-2edoppeuydlohsx 1i- amsdlﬁydrﬁtlfﬂ}baﬁ-ﬁlebmtrbgda- 1-
[4-§£yr|d|n 2-ylo xy)-cyc lo hexyl] -5 ,6-di hydro-4H 2, 3,5, 10b-tetraazal5
benkoal§neiguleneg A process for the preparatlon of the conpound of fornul a
| according to any of clains 1 to 17, conprising the step of reacting a
conpoung_ gf, ra&rsmr%é bre%aﬁ)owo&f Ifheacoq@mﬁw od f&m‘l@r awo%l{% kd dny of clfns201d |
to obtain a conpound formul a wherein , are as defined in
claim 17, mgmxmngdmp@wpdﬁf@mhmgaﬁ¢mpmh@néW@mnd®Ualned by the process
according to claim18. WD 2010/ 060836PCT/ EP2009/ 065354 - 94 - 20. A
compound of formula I according,to any one of clains 1 to 17 for use as

t herapeutically active substanfe. 21. A conpound of formula | according to
any one of clains 1 to 17 for use.n the prevention or treatnent of
dysnmenorrhea, male or femal e sextxll dysfunction, hypertension, chronic
heart 5 failure, inappropriate se on of! vasopressin, liver cirrhosis,
nephrotic syndronme, anxiety, depreé r'SOrNigr s, obsessive conpul sive

di sorder, autistic spectrum di sorders, sfthi zophfenia, and aggressive
behavior. 22. A pharmaceutical conposit©@on conprising a conpound of
formula | according to any one of clains 1 to 17. 10 23. A pharnaceuti cal
conposition according to claim 22, erein it is useful for the prevention
or treat.yent of dysnenorrh mal e or femal e sexual dysfunction,

hypert éff %ﬁ”n@HW’ﬁEE @ﬂ?allure i nappropri ate secretion of
vasopressin, liver cirrhosis, nephrotic sMndrgne anxi ety, depressive

di sorders, obsessive conpuIS|ve dlsoroerr@u%;stlc spectrum di sorders,

schi zophreni a, and aggressi ve behaw

20 111

to obtain a compound of formula (I) wherein R', R* and R® are as defined in claim 1.

19. A compound formula I, whenever obtained by the process according to claim 18.



15 24. Use of a conpound of fornmula | according to any one of clains 1 to
17 for the preparation of a nedicanent for the prevention or treatnent of
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depressive disorders, obsessive compulsive disorder, autistic spectrum disorders, schizophrenia,

and aggressive behavior.

22. A pharmaceutical composition comprising a compound of formula I according to any one of

claims 1 to 17.

10 23. A pharmaceutical composition according to claim 22, wherein it 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, schizophrenia,

and aggressive behavior.

15 24. Use of a compound of formula I according to any one of claims 1 to 17 for the preparation of
a medicament 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, schizophrenia, and aggressive behavior.

20 25. 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, schizophrenia, and aggressive behavior, which method comprises

administering a compound according to any of claims 1-17 to a human being or animal.

25 26. The invention as described hereinabove.
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