WO 2010/057795PCT/EP2009/064804 ALKYLCYCLOHEXYLETHERS OF
DIHYDROTETRAAZABENZOAZULENES 5The present invention is concerned with
alkylcyclohexylethers of dihydro- tetraazabenzoazulene derivatives, i.e. alkylcyclohexylethers of
5,6-dihydro-4tteR:8:0/d0hietraaza-benzo[elazulene derivatives, which act ag ViggaggRiEgnodulators,
and in particular as Via receptor antagonists, their manufacture, pharmaceutical compositions
containing them and their use as medicaments. 10 Technical Field The active compounds of the
present invention are useful as therapeutics acting peripherally and centrally in the conditions of
dysmenonthea, male or female sexual dysfunction, hypertension, chronic heart failure, inappropriate
secretion of vasopressin, liver cirrhosis, neplu-otic syndrome, anxiety, depressive disorders, obsessive

compulsive disqigter RUBHA Y SPREYT BiSOIdR B BEIZRRIVENIR (A S AYEAS

. slvas Honia R
particular, the present invention is concerned with alkyICycloheXyle

dinydrofetraazabafizoazilene daMALYES &1 AR wittNSTEIR D8R ANG.R3 are A8 gescried

in herewithir%.rzo ackZround Art . . Vasopressin is a 9 aming atid peptide mainly pro ugeéeby the
paraventriCUlaF BUCREI875 e %gﬁﬁiﬁ%ds‘?'In%glmv'@g%pl%%sﬁﬁﬁa@tgyg?a‘%e%hé%one
and stimultfesvadsesrisidesionc gicagenslydisand antidiarasimtoM@dulators, and in particular as
2010/057 795PCIEB20AADEABO4IR innd testisuth e WimarMBiFeceniohis R essemhin.the-Arain and
pituitary glane, the, V2 regepionis expressed in the kidney where it regulates water reabsorption and
mediates the antidiuretic effects of vasopressin (Robben, et al. (2006). Am J Physiot Renal Physiot.
291, RE57 Q. Gell pgggggical aspects of the vasopressin type-2 receptor and aquaporin 2 water
channel in"5 nephrogenic diabetes insipidus™). Compounds with activity at the V2 receptor may
therefore cause silgg-egtt?g_ts on bloquol% horpe stasis. ¢ The oxytocin receptor is related to the
Vasopressin receptor tamily and mediates the SHSEHE oFHEHEUAROATEHe BxyISEIRTH i5e 45FHHR and
the periphBFAPESEHHECHRGS HEfmlie i idherrs tisvs af Srsmatpae bife 8l Ne Grnahns(2008) B function,
Neuroendogrietoin@0n 8358+65ic" Brain Idloxytagippeckey cegedaiosof@mationakand segiatbebaviours in
both females @addnalesrdni el @SR (S CEPINAIRIMNISIL MIORS therefore Jaarkte anxiggenic
effects; which are regarded Q&Hgdf%'ﬂ% a%lge-e)rf]‘__eqtsf.)é)n the.brain vasopressin acts as a
neuromodulator and 18 elevated m the Amygdaa dinng Stiesd

Stie S'(Ebner, et al. (2002). Eur J Neurosci.
15, 384-8., "Forch svl%/im ing triggers vasopressin 15 release within the amygdala to modulate
stress-coping stratégies i rate™! ]%f’grﬁn%v AR FRLT e A letisy AR G Rer P HebeERion and
anxiety (KEH3ferterzagpbos daratiGenifeyshlatry. 60, 789-96, "Life Event Dimensions of Loss,
Humiliation, Entrapment, and Danger in the Prediction of Onsets of Major Depression and Generalized
Anxiety") and that both have very high comorbidity, with a@iéﬁ/ often preceding major depression
(Regier, et al. (1998). Br J 20 Psychiatry Stipp!. 24-8, "Preyalence of anxiety disorders and their
comorbidity with mood and addictive disorders"). The Vja reseptor is extensively expressed in the
brain and particularly in limbic areas like fie.a iiala, ateral septum and hippocampus which are

playing an important role in the regulation of g
anxious behavior in the plus-maze, open field~ang-hght-dark box (Bielsky, et al. (2004). 25
Neuropsychopharmacology. 29, 483-93, "Profo nd‘_i%nj‘}bnt in social recognition and

. 1 2 3 . . .
wherein R, R” and R” are as described in herewithin.

20 Backeround Axt

Vasopressin is a 9 amine acid peptide mainlty produced by the paraventricular nucleus of
the hypothalamus. In the periphery vasopressin acts as a neurchormone and stinmulates
vasoconstriction, glycogenolysis and antidiuresis.

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



reduction in anxiety-like behavior in vasoprcssin Via receptor knockout mice"). The downregulation of
the Via receptor using antisense oligonucleotide injection in the septum also causes a reduction in
anxious behavior (Landgraf, et al. (1995). Regul Pept. 59, 229-39., "VI vasopressin receptor antisense
oligodeoxynueleotideristeyseptum reduces vasopressin binding, 30 social digefippinatiapahilities, and
anxiety-related behavior in rats"). Vasopressin or thre Via receptor are also implicated in other
neuropsychological disorders: genetic studies recently linked sequence polymorphism in the promoter
of the humdi Vs FetipYdPte" At St Rige stmTasdrietls (viiniged piteta(2006). hs ¥8g@4ptor is
"Associationisetseden the drgiminewasopressinalasecaptorctd\iPRiba) gensang aUis M ifiduretic
family-basetisiydy: viesiation tsesializationsidlis 3P invapasaladeinistiation gbyasppiessin was
shown to i%%g%ﬁia %e§‘§i%@ i@lehuvrans%nr@%%estgnqmpspn, et at, (2004). Psychoneurogndocrmology.
29, 35-48, "Thé effects of yasopressin oh huma aéiée%gﬁ%‘nélgg rATHEEG 8 soddiEorAtRftdfion”)
and vasopFeRYRgaVEId WRTE ot B he Sevatsadn sthizophnenie phtidftsr(Raskintaptht¢ko87).
Biel Psychiatise. 9%-488:621n 3lddhtipsyctietic drugs and plasma vasopressin in normals and acute
schizophrenic patients") and patients with obsessive-compulsive disorder (Altemus, et al. (1992). Arch

fGen Psychia_try._2{9;3%x@&?dmbﬁmmsidi_i.ie&i_@téhetdetiﬂuIMH@G&EQ@&QQ@%&%&”ﬁﬂﬁillﬁcé!’ﬁiﬁ%ﬁ@ﬁi&£ﬁt|l€@5ing
actor secrgion;in o - order)....in 4he.Via receptor is also mediating t
cardiovas%%l‘gg %Eet%ggﬁ%g&f%ga%gp?%?g Iﬁbglgi%ﬁ%%aeﬁ t%gl{/&% ue?aﬁ#é%l?gg%ﬁgsslij rl%egﬁr:l% %E_%rt rate
in the solitary trac¢ nucl‘éxhxsm?ﬁ?ghg ift an g1 QQAﬂnW‘VOﬁE%@S]&‘?}B@?: 198-634  "Brain
"Endoden&tiE0s8o préssin ihedinates tre ékdicrdsevta rbslonses te éxshciset)idn thé perdiphery it
induces th€woniractiorof vaspularsmgethmusglestandiohropig inhibitianefithesdaseceriprimproves
hemodynapjic-paramelessdsimyocardial infarcted rats (Van Kerckhoven, et al. (2002). Eur J
Pharrnacol. 449, 135-41, "Chronic vasopressin V(1A) but not V(2) receptor antagonism prevents heart
falure in chronicalyipfaisted aecl, Henge. Y 1 AMAMRNSIS I IMbroved penetration though the
blood-brain barrjer are expe to be of advantage. Avasopressin Via recep oran agonist was
shown to Stéséﬁé%[i{}%"ﬁr?frghgé &d&%é%ﬁ‘i’éﬁfviﬂ thé¥ifiic (EHGArY SHaINE 0665 B8 IOTI514-9.
"Effedtof STEASD59HA dralgraeiat i vadoptessinsecaptyr siagomish intie freleltivmothat
dysmenorsheed). IViackeeepten angagonisiit das-alse been implicatrdimdhe.fraatmant ohfemals, sexual
dysfunctiop,(uaioroct ab. GRO0BK B i HIAGE) B A0.L OREbIP.AORCA03, Eharacgiagical

profiling of nﬁlur?p(?i)tldes rabbit \@ﬁlnal wall and vaginal artery smooth mu cle it vitto™ 1R recent
study Via fecEptor Afitagol is(?g%%rg' GYESIERESSINA AR fHERS3aGEE foreTh bothdreatietBysiumction
and preméfﬁibfeﬁé}aé@mﬂdﬂct@u piiah epski2008) rBrdi PharmacdkpiSsioi8-Qfcr, OxytadigohidBeed
contragtionsywithiry ratgrdyalsbitieipelatoryrlissias arerediatedyvasapassin VikA)dsgantors and
not OXytOCjR i S ke ' irst.as here is provided.the compound of the
general fo&gﬁgj\{/)vﬁé?%?%% jé%n\ gg%&%%%%&ggﬁggéﬂgo?%&%g% ,Evff/i ﬁd(l)nn%r{_grprﬁ%?eu %ral 0,"
hydroxy, cyano or- ez-a‘.fk%%‘?@ - -%@6’8“%’@ GREBRBAG ISP BT WiisdittaiaraD hirertant
substitueri®Snile Pentrentryiseloétaietm Biad Memberdd histerieychoalkyl contaiming: onsiontwo
heteroatoinsisetected fiom Plubhaik, wWijeh eikroeyeloaliorl-isunsyhstitaiedia), substijutedday,one or
moressubsiitents inderendenily selestedsiom BiRgsth Ghaarrally!iengibstitied of gubgtitted
with one or more OH, halo, gyano qr 1.22-alkoxy, . , .

reduction in anme)}/ ¢ behavior m vaSopressin Vla receptor knockout mice”). The

downregulation of the Via receptor using antisense oligonucleotide injection in the septum also
causes a reduction in anxious behavior (Landgraf, et al. (1995). Regul Pept. 59, 229-39., "V
vasopressin receptor antisense oligodeoxynucleotide into septum reduces vasopressin binding,
30 social discrimination abilities, and anxiety-refated behavior in rats™). Vasopressin or the Via

receptor are also implicated in other neuropsychological disorders: genctic studies recently
limked sequence polymorphism in the promoter of the human Via receptor o autistic spectrum
disorders (Yirmiya, et al. (2006). 11, 488-94, "Association between the arginine vasopressin la
receptor (AVPR1a) gene and autism in a family-based study: mediation by socialization skills™),
35 intranasal administration of vasopressin was shown to influence aggression in human males
(Thompson, et al. (2004). Psychoneuroendocrinology. 29, 35-48, "The effects of VasoPressin on
human facial responses related to social communication") and vasopressin levels were found to
be clevated in schizophrenic patients (Raskind, et al. (1987). Biol Psychiatry. 22, 453-62,



(CH2)g-Ra, wherein re is phenyl or 5- or 6-membered heteroaryl, each unsubstituted or substituted
with one or more substituents independently sejected from A, C(0)-C2_12-alkyl, wherein alkyl is
unsubstituted or substituted with one or more OH, halo, cyano or C1_12-alkoxy,

C(0)(CH2)UOS(BHEAIri s ahIp HG(R) (BHRYNR IRiindBR)0-62 2atalkylizvtetei pidris ynsubstituted
or subgitsed with @a@sgiwm%@kﬂn@adgﬁ@r@%&&g&a&k@mzﬁ@;&%%&%%gélﬁxl%sw)31\'RiR“’ Ri

and le are,each independently H,.C1.12-alkyl, or foit together with the nitrogen to which they are
bound 23 0 A S B T AR AT o TSR i R SO SR from N,
0 or S, WHitHVEEtRTEBYEIERYINR Unsubstituted or substituted by one or more substituents
independently selected from B, g sor 4, ris2, 3 or 4, A ishalo, cyano, OH. Cl..-alkyl, halo-C1_7-alkyl, or
C1,7-alkoxy, Bhisokid, 1saticOH, abalkytbrdg eatkoxp vRBISC tedickts of agbprraceutisallysacceptable
salt thereefntrallyiRaisaeandiaspeet:dherents pravided & PrecRISforthe Riepatatian-pfjthe,gampound
of for -a ine c rising of reaeting a compound of formula ll R Il with a
”‘!bi@n'u,f%%@@ﬁ‘. M}P%’%{ 098 §J:1 8@? %togé)ﬁ’d{ ({f %trllra%géeagus VaSOi%TG‘Fg.?’H‘hEI% n%'all-;\% the

compound. o ula (LID: 1ll to obtain a com formul where aré as

it

defineABEVES AT FERIAHE R Ppactitete'fs DroRtlders &otnBrliife dhforARtiactiar aEfRed/above for
use asstheptpeuicklyraeteosibathiheon of the V1a receptor improves hemodynamic parameters
in myocardial infarcted rats (Van Kerckhoven, et al. (2002). Eur J Pharmacol. 449, 135-41,

"Crronic vasopressin V(1A) but not V(2) receptor antagonism prevents heart failure in
chronically infarcted rats"). Hence, Vla antagonists with improved penetration through the

blood-brain barrier are expected to be of advantage.

A vasopressin Vla receptor aniagonist was shown to be effective in reducing
dysmenorthea i the clinic (Brouard. et al. (2000). Bjog. 107, 614-9, "Effect of SR49059, an
orally active Vla vasopressin receptor antagonist, in the prevention of dysmenorrhoea™). Via
receptor antagonism has also been implicated in the treatment of female sexual dysfunction
(Aughton, et al. (2008). Br J Pharmacol. doi:10.1038/bjp.2008.233, "Pharmacologica!l profiling
of neuropeptides on rabbit vaginal wall and vaginal artery smooth muscle in vitre"). In a recent
study Vla receptor antagonists were suggested to have a therapeutic role in both erectile
dysfunction and premature ejaculation (Gupta, et al. (2008). Br J Pharmacol. 155, 118-26,
"Oxytocin-induced contractions within rat and rabbit cjaculatory tissues are mediated by

vasopressin V(1A) receptors and not oxytocin receptors”).



In a fourth aspect, there is provided a compound of formula | as defined above 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 disggder, autistic spectrum disorders, schizophrenia, and
aggressive behavior. 3c In a fifth aspect, there is provided a pharmaceutical composition
mpound of formula | as defined above. In a sixth aspect, there is provided the use

PEFRf formula | as defined above for the preparation of a medicament for the prevention or
treatment of dysmgReHHes:. Male RIfemale g@(g@l@ﬁgﬂmpﬁi%, M?Jf%'ﬁjrﬂﬂa Ehronic heart failure,
inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome, anxiety. depressive
disorders, obsessive compulsive disorder, autistic spectrum disorders, schizophrenia, and aggressive
behavior. Detailed description of the invention Itis @x%‘ﬁject of the present invention to provide
compounds which act as Via receptor modulators, and in particular as Via receptor antagonists. It is a
further object of the invention to providesselective inhibitoxs of the Via receptor since it is expected that
selectivity affords a low potential to cadse unwanted pff-tafget related side effects such as discussed
above. Such Via antagonists are useft therapettics acting peripherally and centrally in the
conditions of dysmenorrhea, male or female sextial dysfunction, hypertension, chronic heart failure,
inappropriate secretion of vasopressin, liver girrhosts, ﬁ‘ephrotic syndrome, anxiety, depressive
disorders, obsessive compulsive disorder, alkistic rum disorders, schizophrenia, and aggressive
behavior. The preferred indications with regarcﬁ“1 0 the present invention are the treatment of anxiety,
depressive disorders, obsessive compulsiv&éisorder, autisticlspectrum disorders, schizophrenia, and
aggressive behavior. WO 2010/057795PCT/EP2009/064804 4 The VI a activity may be detected as
described in fhe pharmaceutical test section. The following definitions of the general terms used in
the present description apply irrespective of whether the terms in question appear alone or in

combinationRA;s use he_%%rplAthe t rrtnt"?l yl", aéone or iné]ci)mbination with other groups, denotes a 5
saturated, i.6. aliphatic. hyarocarbon grocpinelaaing s S GHE S Brarrchue SXFBBRYCREIC Bot further
specified, "alkyl" gro@p@ﬂ'@%ﬂi‘tb groups with I to 12 carbon atoms, like "Ch42-alkyl". "C14-alkyl"
denotes alkyl groupstwithytltaitdasherbafoms anduisiditalkyd ' denptes alkybariaips with | to 7 carbon
atoms. Examples foqﬁ'@bgﬁa@ﬁg_ﬂgmg% gropyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl
and the like. Preferr%g?anrl% me}_@%h%Qd i(—&r?g%%ﬁOThe.term "alkoxy", alone or in combination with other
groups, denotes a group s wherein Rei AL BRI ASEE O Beterpatomhsg e deh &858 alkoxy
groups with 1 to 12 Carbsh §t&ﬁ§h'wmﬁ9&§éﬁ&wwﬁm@mawmdw dnearbonratoms and
"Cl4-alkoxy" denotesiziiciopnigrodpswithtlytesbeatasatyms. Examples for "allcoxy" are mcthoxy,
ethoxy, propoxy, tert-butoxy and the like. Preferred is methoxy. 15The term "aromatic" means the
presence offanielection sextet in a ring, according to Racket's rule. The term "cyano” denotes the
group -CN. The terng-"hy: . = : The term--halo’ or "halogen" denotes
chloro, iodo, fluor anﬂ:]"l]:)‘rgﬂ%?.y%%E?ggiggg%%fg%%ﬁg%aﬁg et gf %ﬁlﬁ)é “HEID: hn-allcyl" and
"Chrhaloalkyl", alone il Combination with other groups, denote a Ch-alkyl group as defined above ,
with 1 to n carbon attris afdefhegimihis sheeificatfonr Wirersiventd dastronelof the hydrogen atoms of
the alkyl group is repiabedl dpaitiatage numiamiareierably dupmontiiiRnRasiagiarally fluor.
Examples of halo-Cg@ﬂgM[eg§rmﬁlgge but are not limited to methyl., ethyl, propyl, isopropyl, isobutyl,
sec-butyl, tert—butyl,_gggt l#{iﬂﬁhexyl substituted by one or more CI, F. Br or 1 atom(s), in particular
one, two or three fluor or’€htoro; as well as those groups specifically illustrated by the examples herein
below, Among the prefeirea b Fagingibubs areudifitions! or wifuiouednetinybor eethyleas well as
-CF3. -CH(CH3)CH2EE [«CHtmHI8) CH2Rliddhe term "heterocyctoalkyl”, atone or in combination
with other groups, aggefiaed ereinyefels if.g monovalent 3 to 7 membered or 4 to 7 membered
saturated ring conta_iaégg 8?_16)%ﬁaigiheteroatoms selected from N, 0 or S. The term "3- to 7-membered
heterocycloalkyl", alone ér irdombination with other groups, as defined herein refers to a monovalent
3to 7 WO 2010/05E 68T/ tindovdeagpnatkyl is unsubstituted or substituted with one or more

OH, halo, cyano or C);-alkoxy,

-S(0)3-Cyyz-alkyl,

-S(O)NR'RY,

R’ and R are each independently H, Cy.1p-alkyl, or form together with the
nitrogen to which they are bound a 3- to 7-membered heterocycloalkyl containing



membered ring containing one or two heteroatoms selected from N, O or S. The term "4-7 membered
heterocycloalkyr, atone or in combination with other groups, refers to a 4 to 7 membered saturated ring
containing one or two heteroatorns selected from N, 0 or S. Examples for heterocycloclakyl moieties
are oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyt, 5 morpholinyl, thiomorpholinyl,
piperidinyl, or piperazinyl. Preferred heterocycloalkyl are oxetanyl and tetrahydrofuranyl.
Heterocycloalkyl is optionally substituted as described herein. The terms "heteroaryl" and "5- or
6-membe{)ed h;teroar?ﬁm @bi&@ﬁmbmmwiﬁb@m‘?E%ng%hﬁgﬁ%é@rﬁémﬂﬂ?ﬁﬁgt aromatiﬁ 5>-
or 6-membered monoGyGlig i I 0 ring heteroatoms %g%fcte from N, O, or S, the
remaining ring atoms beine C@%ﬁ%}t%ﬁ%grgé%bﬁét%géﬁ ra"resup%%é“ﬁ% TERR ysietrstedoaryl
moieties include but are not limited to pyridinyl, pyrimidinyl, or pyrazinyl. Preferred is midinyl.  The
terms "cycloaLk%/I" and,"C1,_7-cycloalkyl”, alone or in combination with other groups, refer toa 3 to 7
membered carbon ring%’fnﬁé’fa‘%nple cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. 15The term
"ox0" when referring to substituents on heterocycloalkyl means that an oxygen atom is attached to the
heterocycloalky¥ring. ?h%?éﬁy, 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 in oxidized form, i.e. bearing one or two
oxygens like the'groufaBazano, OffieminBizhtintpthe mibesraf sublsitugnts, the term "one or more”
means from one substituent to the highest possible number of substitution, i.e. replacement of one
hydrogen up t8 teplacerncrmiofQHLIY dreglerissby suhgiitugnts. Thereby, one, two or three substituents
are preferred. Even more preferred are one or two substitucnts or one substituent. The term
"pharmaceuti¢ally accéptable salt” or "pharmaceutically acceptable acid addition salt" embraces salts
with inorganic and organic acids, such as hydrochloric acid, nitric 25 acid, sulfuric acid, phosphoric
acid, citric acia; fgrimienaeidifuliyalicaacitinaleig-acid, acetic acid, succinic acid, tartaric acid,
methane-sulfonic acid, p-toluenesulfonic acid and the like. Preferred is the hydrochloric acid salt. In
detail, the'Préséftanderitisatistbeicésne wittdalkyleyctohekylatiers:of sifiysirotetimazabenzoazulene
dedvaives obiomuiad 1\WQI0:LY/ R 2009/064804 6 wherein Rl is C1 12-alkyl,
unﬁub%tu ?d or substituted with ogggge?rﬁgr%%g%?g\%r%? O (?;gan%igf‘ éffﬂ‘%%w , bunsubstituted or
sub3titlité by one or more substt uents independently selected from B, 4-7 membered
heterocycloalkyt containing one orgWo heteroatoms selected from 0, N or S, which heterocycloalkyl is
unsubstitutcd or substituted by ond or more substitucnts independently selected from B, 10R2 is H,
C1.12-alkyl, unsubstitutcd or subsfitutee With one or ore OH, halo, cyano or Ci.i2-alkoxy,

-(CH2)g-R3, wherein Ra is phenyl or w embe¢red heteroaryl, each unsubstuuted or substituted
with one or more substituents independeptly from A, -(CH2),NWRII. -C(0)-C142-allcyl,
wherein alkyl is unsubstituted or substituted with one or fhore OH, halo, cyano or C1,12-alkoxY,
-C(0)(CH2)q0C(0)-C1-12-alkyl, 20-C(0)(CH2),INIZIRn, -C(0)0-C142-alkyl, wherein alkyl is
unsubstituted or substituted with one or more OH, halo, cyano or C1_12-alkoxy, S(0)2-C1_12-alkyl,

with a compound of formula (1ID:

to obtain a compound of formula (1) wherein R'. R? and R are as defined above

In a third aspect, there is provided a compound of formula I as defined above for
use as therapeutically active substance.

In a fourth aspect, there is provided a compound of formula I as defined above 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 compuisive disorder,

autistic spectrum disorders, schizophrenia, and aggressive behavior,



S(0)2NRIRII, R" and R' are each independently H, C1 j2-alkyl, or form together 25with the nitrogen to
which they are bound a 3- to 7-membered heterocycloalkyl containing one or two heteroatoms
selected from N, 0 or S, which heterocycloalkyl is unsubstituted or substituted by one or more
substitucnts independently selected from B, q is1,%5 3 or 4, WO 2010/057795P CT/ EP2009/064804 7
ris2, 3 or 4, Aishalo, cyano, OH, Curacy!, halo-C1.3-alkyl, or Curallcoxy, B isoxo, halo, OH,
C1..7-alkyl or Cygalkax R &9&9&51i@r@&@@a&nacsaﬁm%@%pé%m(go%ﬂkb %E?Qé-ismo he terms
"pharmaceutically acceptable carrier" and "pharmaceutically acceptable auxiliary s Bsta’ﬁce" refer to
carriers aifPRSHNAST Somambasdaier 4atfikfents or excipicnts that are compatible with the other
ingredients of the\fermuatioeeiT hetermyrBharaseUlical CoMPISHAR" ANEAMPATSearRQduct

comprising specified 10 ingredients in pre-determined amounts or proportions, as well as any product
that resuft8CUfreltly SFSnBIFSEHR} HorR comBIRThG Sptifild inBrediNE s petifistraanurits, Preferably
it encompassesarpradushleosnplising coewar Mer active Ingsedients, ant-anoptional.earter
comprising inert in%{edients, as well as a_ngl ror?ucthth_a@_results, directly or indirectly, from
combinatioi, compiexation {(])Ornaé\)/éréé%&%ﬁ oF any ‘o DFRISTE JPHRY ShGrediEhiner forTY's
dissociatipefene odimaterof thiesingredientspas frem ditheddypesfi reastions:or intesactions of one or
more of tpc% ingr jgeigptsénfclj'h% I%'%WL“% al%l]% rIists abbreviations used within the present document.
(BOC)20 dl-ter%2 utyladlcar%?)ﬁafe Ac acetic acid brine saturated sodium chloride solution in water
CH2C2 dichloroethane C1431 methyl iodide CS2 carbon disulfide DMAP 4-(dimethylamino)-pyride

Betailed descrintion of the invention

It 1s an object of the present invention to provide compounds which act as Vla receptor
modulators, and in particular as V1a receptor antagonists. It is a further object of the invention 1o
provide selective inhibitors of the Via receptor since it is expected that selectivity affords a low
potential to cause unwanted off-target related side effects such as discussed above.

Such Vla antagonists are useful as therapeutics acting peripherally and centrally i the
conditions of dysmenorthea, male or female sexual dysfunction, hypertension, chronic heart
fatlure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome, anxiety,
depressive disorders, obsessive compulsive disorder, autistic spectrum disorders, schizophrenia,
and aggressive behavior. The preferred indications with regard to the present invention are the
treatment of anxicty, depressive disorders, obsessive compulsive disorder, autistic spectrum
disorders, schizophrenia, and aggressive behavior.



DMF N,N-dimethylformamide EDTA ethylendiamin-tetraacetate El Electron ionization Et1N
triethylamine Et3SiH triethylsilane HEPES 4-(2-hydroxyethyl)-1-piper zmeethanesulfon ¢ acid HF
hydrofluoric acid HPLC high performance liquid chromatography
2,4-bis(4-methaxypheayt¥0,2,4-dithiadiphosphetane-2,4-di5ulfide Lawessqiz's/eW¥Wds/measo4
2010/057795PCT/EP2009/064804 reagent MeOH4methanol MgC104 magnesium perchlorate mass

spectrosco MS NaH sodium hydride NaOH
P by he V]a activity mgy be detected as described in the pharmaceutical test section.

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

irrespective of whether the terms in question appear aione or in combination,

As used herein, the term "alkyl", alone or in combination with other groups, denotes a

5 saturated, ne. aliphatic, hydrocarbon group including a straight or branched carbon chain. If not

further specified, “alkyl” groups denote groups with 1 to 12 carbon atoms, like “Cy_p-alkyl”.

“Cia-alkyl” denotes alkyl groups with 1 to 4 carbon atoms and “C; 5-alkyl” denotes alkyl Srouns

with 1 to 7 carbon atoms, Examples for “alkyl” are methyl, ethyl, propyl, isopropyl, n-butyl, iso-
butyl, sec-butyl, fert-butyl and the like. Preferred are methyl and i-propyl,

10 The term “alkoxy”, alone or in combination with other groups, denotes a group -0-R’
wherein R’ is alkyl as defined above. “Cy_i2-alkoxy” denotes alkoxy groups with 1 to 12 carbon
atoms, “Cy-alkoxy” denotes alkoxy groups with | to 4 carbon atoms and “C) s-alkoxy” denotes
alkoxy groups with 1 to 7 carbon atoms. Examples for “alkoxy” are methoxy, ethoxy, propoxy,
fert-butoxy and the like. Preferred is methoxy.

15 The term “aromatic” means the presence of an electron sextet in a ring, according to

Hickel’s rule.
The term “cyano” denotes the group ~CN.
The term “‘hydroxy” denotes the group —OH.

The term "haio" or “halogen” denotes chioro, iodo, fluoro and bromo. Preferred are

20 chiore and fluoro.

The terms “halo-Ci -alkyl” and “C;,-haloalkyl”, alone or in combination with other
groups, denote a Cy.p-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 allcyl group is replaced by a
halogen atom, preferably fluoro or chloro, most preferably fluoro. Examples of halo-C_-alkyl

25 include but are not Hmited 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
fluore or chloro, as well as those groups specifically illustrated by the examples herein below.
Among the preferred halo-Cy y-alkyl groups are difluoro- or trifluoro-methyl or —ethyl as well as
-CFs, -CH{CH2)CH,CFs, -CH(CH;)CHLF.

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

alone or in combination with other groups, as defined herein refers to a monovalent 3 to 7



sodium hydroxide NBS N-bromosuccinimide n-BuOH n-butano 1 NMR nuclear magnetic resonance
ribonucleic acid RNA RT room temperature RT-PCR reverse-transcriptasc polymcrasc chain reaction
SOCI2 thionyl chloride T-BuOK, KOtBu potassium tell butano [at TI-IF tetrahydrofurane trimethylsily1

chloride TMS@b 68MSOFH trimethylsilyl trifluoromethanesullonate Tris a lw@ingkbfaekiisk@hydro x yc
hino I in TsC1 toluene-2-su Ifonyiloride ZnBr, zincsbromide Table 1: abbreviations

membered ring containing one or two heteroatoms selected from N, O or S. The term “4-7
membered heterocycloalkyl”, alone or in combination with other groups, refers to a 4 to 7
membetred saturated ting containing one or two hetercatoms selected from N, O or 8. Examples
for beterocycloclakyl moieties are oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl,
5 morpholinyl, thiomorpholinyl, piperidinyl, or piperazinyl. Preferred heterocycloalkyl are
oxetanyl and tetrahydrofuranyl. Heterocycloalkyl is optionally substituted as described herein.

The terms “heteroaryl” and *5- or 6-membered heteroaryl”, alone or in combination with

other groups, refer to a monovalent aromatic 5~ or 6-membered monocyclic ring containing one

or two ring beteroatoms selected from N, O, or 8, the remaining ring atoms being C. 6-

10 Membered heteroaryl are preferred. Examples for hetercaryl moteties inciude but are not limited
to pyridimyl, pyrimidinyl, or pyrazinyl. Preferred is pyridinyl.

The terms “cycioalkyl” and “Css-cycloalkyl”, alone or in combination with other groups,
refer to a 3 to 7 membered carbon ring, for example cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl.

15 The term “oxo” when referring to substituents on heterocycloalkyl means that an oxygen
atom 1s 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

m oxidized form, i.e. bearing one or two oxygens like the group ~-SO».

When indicating the number of subsituents, the term “one or more” means from one
206 substituent to the highest possible number of substitution, L.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.

The term "pharmaceutically acceptable salt” or “pharmaceutically acceptabie acid

addition salt” embraces salts with inorganic and organic acids, such as hydrochloric acid, nitric

25 acid, sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid,
suceinic acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like, Preferred

1§ the hydrochloric acid salt.

In detail, the present invention is concerned with alkyleyclohexylethers of dihydro-

tefraazabenzoazulene derivatives of formula |



The invention also provides pharmaceutical compositions, methods of using, and methods of
preparing the aforementioned compounds. The compounds of formula | may contain asymmetric
carbon atoms. Accordingly, the 5 present invention includes all stereoisomeric forms of the
compounds ok#omnulestyeacluding each of the individual stereoisomer and pgixtwsesthgiesf, i.e. their
individual optical isomers and mixtures thereof. Adélitional asymmetric centers may be present
depending upon the nature of the various substituents on the molecule. Each such asymmetric centre
will independently produce two optical isomers and it is inte)fdgd that all of the possible optical isomers
and 10 diastereomers in mixtures and as pure or partially pgurified compounds are included within this
invention. The present invention is meant t¢ comprehe such isomeric fowls of these compounds.
The independent syntheses of these diasttregamsgs or their shromatographic separations may be
achieved as known in the art by appropriate n of the methodology disclosed herein. Their
: -ray.crystallography 15 of crystalline products or
crystalline intermediates which are derivatized, jf neces _s_‘arﬁ‘f with a reagent containing an asymmetric
centre of known absolute configuration. If desireq Laegmf& mixtures of the compounds may be
separated so that the individual enantiomers are‘isolated. The WO 2010/057795PCT/EP2009/064K04
9 separation can be carried out by methods well known in the ari, such as the coupling of a racemic
mixture of compounds to an enantiomerically pure compound to form a diastercomeric mixture,
followed by sepasditiorirof the individual diastereomers by standard methods, such as fractional
crystallization or chromatography. This applies in particular to the alkylcyclohexylether-head group
(HG) of the compoundsef faimulakubamely dd@bstitutclviareinctLeas! thp caben atoms kband 4
are asymmetric carbon(a]t_%ngg{ggg R' could further comprise asymmetric carbon atoms. It is to be

d

understood that presen mven%g)r]gp%clud(‘e@ 10 all indideu,aI stereoisomers of head groups and mixtures

thereof. In particular, thes€ A& UPE P PRI R uted by one or more substitucnts

g
independently selected from B,
4-7 membered heterocycloalkyl containing one or twe heteroatoms selected from
O, Nor §, which heterocycloalkyl is unsubstituted or substituted by one or more

substituents independently selected from B,

10 R'is H,
Ciaz-alkyl, unsubstituted or substituted with onc or more OH, halo, cyano or
Ciraz-alkoxy,
-(CHz)4-R*®, wherein R” is phenyt or 5- or 6-membered heteroaryl, cach
unsubstituted or substituted with one or more substituents independently selected
15 from A,
~(CH,)NR'RY
-C(0)-Cy.z-alkyl, wherein alkyl is unsubstituted or substituted with one or more
OH, halo, cyano or C)_;-alkoxy,
-CONCH) OC(O)-Cz-alkyl,
20 -C(O)CH,)NR'R,
-C(HO-Cyip-alkyl, wherein alkyl is unsubstituted or substituted with one or more
OH, halo, cyano or C_j;-alkoxy,
-5(0),-Cy z-alkyl,
-S(0),NR'R" R’ and R" arc cach mdependently H, C;jp-alkyl, or form together
25 with the nitrogen to which they are bound a 3- to 7-membered heterocycloaltkyl
containing one or two heteroatoms selected from N, O or S, which
heterocycloalicyl is unsubstituted or substituted by onc or more substituents
independently selected from B,

qis 1,2, 30r4,



HG-1HG-2HG-3HG-4 transCZS It is further understood that all embodiments of the invention as
described herein may be combined with each other. 15In certain embodiments, Rl is as described
above. In certain embodiments, Rl is C1_12-alkyl, unsubstitutcd or substituted with one or more halo,
hydroxy, cyameooto@ilek2saikoxy. In certain embodiments, R1 is C1_12-alkyhtngphsiitiad.or
substituted with one or more halo, hydroxy or C,_12-alkoxy. In certain embodiments, R'is C.14
cycloalkyl, unsubstitutcd or substituted by one or more 20 substitucnts independently selected from B,
wherein B is oxo! Falo, éﬁ,oéfb_?-alkyl or C alicoxy. In certain embodiments, Rl is C34 cycloalkyl. WO
2010/057795PCT/EP2009/064804 10 In certain embodiments, Rl is 4-7 membered
heterocycloallcyl&dhtaififity eYidioreie hetelsaidins Soleeibt! frorh 0-MkokS, which heterocycloalkyl is
unsubstituted or substituted by one or more B and B is oxo, halo, OH, CL.,-alkyl or C]..7-allcoxy. In
certain embodimerits, thedpmdpibdred Hetbrodycladitkylycontains one or two hcteroatoms selected
from O or S, preferably one 0, which heterocycloalkyl is unsubstituted or substituted by one or more
oxo, halo, OH, CIE? TsallkyllerEC|_L-alkoxy. In certain embodiments, the hetcrocycloalkyl is oxetanyl or
tetrahydropyranyl. In certain embodiments, Rl is Ci_LL-alkyl, unsubstituted or substituted with
one oramore halayhwyehexyaor i REl v -adkakl Gk-thayectoalkyl, 4-7 membered hetcrocycloalkyl
containing one or two heteroatoms selected from Oor S. preferably one 0, which heterocycloalkyl is
unsubstituted or stbstitited YRR QLMANE 0xQPalse Qlahfel: 7AYok Lkdzalkexyy Preferapy

UnSUbStitU‘iﬁgﬂﬂza’ Lﬁ%‘i&%‘&’e[’éﬁ;&’qmﬁﬂ%ﬂtﬁ 'aﬁghg"f '%l'gggkg'e]s) GG 3LGH ((%'l_ﬁlb;c)lcglntg pa
_CH(CHL)EE;HZO , t%lg CI—%%}%H 20Me, cyclobutyl, cyclohexyl, cyclopentyl, et%yf’, i-prop {Fme yl,
oxetanyl, S5 BIRA REGK O fetrRRy BB Eiratt 1 dari ERfbodiments, Ri is C1_12-alkyl or Ci),..7
cycloalkyl. In certamn embodiments, Rl is propyl, cyclobutyl or cyclopentyl. 20In certain
embodiments, Rifis'E5uBSHHTRRETH ClrtaRHHORIneR T REIS tmigtAyIdHT cerrm iRt otmiSats, RI is
ethyl.lfh carzidientbodimelttsiRB4d dsopropyl propertain cmbadiments pRidscseadutalnytirectly

or indirectly, from combining specified ingredients in specified amounts, Preferably it

encompasses a product comprising one or more active ingredients, and an optional carrier

comprising inert mgredients, as well as any product that results, directly or indirectly, from

combination, complexation or aggregation of any two or more of the ingredients, or from

15 dissociation of one or more of the ingredients, or from other types of reactions or interactions of

one or more of the ingredients.

The following table lists abbreviations used within the present document.

(BOCY,LO di-tert-butyl dicarbonate
AcOH acetic acid
brine saturated sodium chloride solution in water
CH,Cl, dichloromethane
Cilsl methyl iodide
CS, carbon disulfide |
DMAP 4-(dimethylamino)-pyridine
DMF N, N-dimethylformamide
EDTA ethylendiamin-tetraacetate
El Electron ionization
EtsN triecthylamine
Et;S1H tricthylsilane
HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HF hydrofluoric acid
HPLC high performance liquid chromatography
| Lawesson’s 2,4-bis(4-methoxyphenyl)-1,3,2,4-dithiadiphosphetanc-2 4-disulfide




25In certain embodiments, R1 is t-butanyl. In certain embodiments, RI is C142-aikyl substituted with
one or more halo. In certain embodiments, Rl is CF. In certain embodiments, R is CH(CH3)CH2CF3.
In certain embodiments, RI is -CH(CH3)CH2CF3. WO 2010/057795PCT/EP2009/064804 11 In

certain embodimeniepfRiois C1_12-alkyl substituted with one or more hydrgxy; i SRéiad koL

embodlments Rlis CH(CHB)CHZOH In certain anbodlments It |s C1 12--a|ky| substituted with one

certain en @ddﬂ?ﬁbnts ,cyclop

: irents, R1 is
inembodiments, R1 is rvrlohutvl In_certain embodlments RT is cchoIHexyI. In

emiythano!

In certain embodlments Rl is 4-7 membered heterocycloalkyt

containing

jwo 10 hetergatoms:sglecied from O or S, preferably one 0, which heterocycloalkyl is

unsubstitut%i In certain ém

oeartain

@%@ﬁ\ﬁpﬁﬁﬁ@éﬁgpﬁ

tetrahydr

H, C1_12lalé/f unsubstitutecs

Pylallyl III corarp

LIVAVAV LI R B AW i | te)

podiments, RI'is oxetanyl. i certaimembodiments, Riis
2-is-as-described above. In gcertain.embodiments, R2 is

cretsabstittted with one or 15 more OH, -(CH2)g-Ra, wherein is phenyl or

5- or 6-memheygd heteroary

-C(0)0-Ci

NAAZDDLL

[T2-atkyt,=S(0)7-C 1t 2=atkyf, or=S(0)2NWRIiL-wherein R—and-Ru-are-each-independently H
or Cl_lz-aiﬁ@%g_@ Bdiis R2 s C1 12- alkyl..20In certain embodiments,R2is

2-hydroxy-e{iE -C(0)CH20 Dﬁﬁémathgdg,ﬁ@((ﬂ)’ﬁyﬂrmmethyl, -C(0)methyl, -C(0)0-t-butyl,
In certain embodiments,

R2isH Th%\r?by, Tormlng el ner the Tree baseora pnarmaceuncauy aCCGpLdUIB acid auumun salt with
an inorgat

-CH2-pyri

citric acid,

methane-

preferred.

unsubstituted or substitutedjwith-one or more-OH; hato;cyano-or Chi2-alkexy—tn-certain

embodim

embodimeAts]$22 is unsubstituted!QkilyPeblyiiSIn certain embodiments, R2 is methyl. In certa
embodimentsidReris 'SOprOFYtlnmethylsﬂyl trifluoromethanesulfonate

Lh

10

Ht et

dimr2syl, H, i-propy ,rfg@gjmgm%@pmethyl or -S(0)2N(methyl)2.

i ;i Bt @m‘aa@ldlasulcumwamd tartarlc acid,
s@ifenic acid, p- t0|u&ﬁ@$jcllfmﬂtl61@@ld and the like. The free base and a hydrochloric salt are

W&%%%%Zf? 35(& @M&%%Qgﬁgm 12 In certain embodiments, R2i§ C1_1Z-alkyl,

kN,

/e

SABIR2 s C1 12 éﬂwﬁuﬁ@iﬁéﬁﬁmem@mmﬂemmwﬂ@

Trig aluminium-tris(8-hydroxychinolin
TsCl toluene-2-sulfonyl chloride
| ZnBr, zinc bromide

Table i: abbreviations

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

methods of preparing the aforementioned compounds.

The compounds of formula I may contain asymmetric carbon atoms. Accordingly, the
present mmvention includes all stereoisomeric forms of the compounds of formula I, inchiding
cach of the individual stereoisomer and mixtures thereof, i.e. their individual optical isomers and
mixtures thereof. Additional asymmetric centers may be present depending upon the nature of
the various substituents on the molecule. Fach such asymmetric centre will independently
produce two optical isomers and it is intended that all of the possible optical isomers and
diastereomers in mixtures and as pure or partially purified compounds are inciuded within this
invention. The present invention is meant to comprehend all such isomeric forms of these
compounds. The independent syntheses of these diastereomers or their chromatographic
separations may be achicved as known in the art by appropriate modification of the methodology
disclosed herein. Their absolute stereochemistry may be determined by the x-ray crystallography
of crystaliine products or crystalline intermediates which are derivatized, if necessary, with a
reagent containing an asymmetric centre of known absolute configuration. If desired, racemic

mixtures of the compounds may be separated so that the individual enantiomers are isolated. The

| ¢l IByvliridor 4, -C(0)-C1_12-alkyl, wherein alkyl is unsubstituted or
substituted yuith one or more Q'T:»'ro%&O%CH%aﬂ%C(O) -C1_12- -alkyl, Whereln gis1,;2;3or4.



In certain embodiments, R2 is Chu-alkyl, substituted with one or more 01-I. In certain embodiments,
R2 is 2-hydroxy-ethyl. In certain embodiments, R2 is -(CH2)g-R1, wherein Ra is phenyl or 5- or
6-membered 10 heteroaryt, each unsubstituted or substituted with one or more substituents
independentlyseeetadfram A, and A is halo, cyano, OH, halo-C(?-alkyl, op&dxéralipseand qis 1, 2,
3 or 4, preferably 1. In certain embodiments, R2 is ¢(CH2)1I-Ra, wherein R." is phenyl or 5- or 6-
membered hetemaryl and q is 1, 2, 3 or 4, preferably 1. In certain embodiments, R2 is -CH2- pyridinyl
or benzyl, W&%fﬁ?ﬁ’s‘:a@ﬁé Wr@’ﬁ’?tmdi?ﬂﬁ“é@}%fﬁ @n‘#ﬁoﬂhféﬁk%aﬂi@@m@é%@fﬂ%mw
wherein alkykismngubstitated:olosubstitutedwittrionew: teongdd, balancyanserdhedi2-alkaxy, In
certain embodimants, «Bgafﬁtmﬁ;@m@_&&@ﬁ%i wiherein-Alkylys unsubstitted ar sustituied with one or
more OH. l}n cent %ngn Jolels meé{ R2 is -C(0)hydroxymethyl. In certain embodiments, R2 Is
-C(O)methy]i 70In certain em s,y R2is C(O)(CHZ) PC(0)-C1_12-alkyl, wherein g is 1, 2, 3 or 4,
preferably 1.1In certa taln e bodlmentsl th % %{:ﬁg} C(O eth In certain embodiments, R2 is
-C(0)0:C1_12-alkyl W rglo’nné TR O A% e§ﬁ d%’fﬂ“@’r@& RidrE Eﬂmf’ﬁé‘l'@scyano
or Cil2- allé}tg)fg?”l[ﬁﬂ@értﬁ‘?ﬁl%bodlments R2is 25 C(O)O -C1,12- aIkyI In certain embodiments, R2 is
-C(0)04-butyl. In certain embodiments, R2 is -S(0)2-Ci_12-alkyl. In certain embodiments, R2 is
-S(0)71NRIR", wherein Rl and R" are each mdepemﬂ@ﬁtly H, Ch.12-alkyl, or form together with the
nitrogen to which they are bound a 3- to 7-membered WO 2010/057795PCT/EP2009/064804 13
heterocycloaLkyl containing one or two heteroatom s selected from N, 0 or S, which heterocycloallcyl
is unsubstituted or substituted by one or more sybstifuents independently selected from B, and B is
oxo, halo, OH, Ci_7-alkyl or Ci_7-alkoxy. In certaifi embodiments. R2 is -S(0)2NR'R", wherein R" and
R" are each independently H or C142-alkyl, pre ly Gi17-alicyl. In certain embodiments, R2 is
-S(0)2methyl. In certa embodiments,-S(0)2N(methyl)2. R2 isH, C14 2-ailcyl, unsubstituted or substitu
fed with ane or mefe: Gy kB Mhaein e BTN oS 0O memberedelerapn A als T
hs Uted of SU%S'[I'[U W

2,3 o0r4, erably l, -C(O - whereln alkyl is unsu h one or more
OH, -C(0) ({0 EouA X‘%‘%ﬁ@? %@%ﬁ{‘a’f}% 18 o hsy undSFERAG b T ee ) NP HIRkpdgs
-S(0)2N R m}ﬁe@em bmerawowca‘refémﬁ imelapendentiyuboh©2edlkyt, preferably Ci_12-alkyl. n
embodiments, R3 is Cl or F. am n embodiment, R3 is CI.

In particular, these head groups HG are

- R C - R Oﬂ R Q’ R
HG-1 HG-2 HG-3 HG-4
trans CL§

It is further understood that all embodiments of the invention as described herein may be
combined with each other.

) In certain embodiments, R' is as described above.

in certain embodiments, R' is Cirz-alkyl, unsubstituted or substituted with one or more
halo, hydroxy, cyano or Cy.jz-alkoxy. In certain embodiments, R is C;_p-alkyl, unsubstituted or
substituted with one or more halo, hydroxy or C;_;z-alkoxy.

In certain embodiments, R' is Cy5 cycloalkyl, unsubstituted or substituted by one or more
20 substituents independently selected from B, wherein B is oxo, halo, OH, Ciy-alkyl or Cy4-
alkoxy. In certain embodiments, R is Cs - cycloalkyl.



20In a certain embodiment, IC is F. In a certain embodiment of the invention, the compound of formula
| .5, provided wherein RI isunsubsti uted or substituted with one or more halo, hydroxy or C1_12-
25alkoxy, WO 2010/057795PCT/EP2009/064804 14 C3-7 -C yC lo alkyl, 4-7 membered
heterocycloaliwy} containing one or two heteroatoms selected from O or S. pseferabiysaniesds which
heterocycloalkyl is unsubstituted or substituted by @ne or more oxo, halo, OH, C1_7-alkyl or
C1_7-alkoxy, preferably unsubstituted, R2 isH, unsubstituted or substituted with one or more OH,
-(CHAI-Ra, wher8in"&Rhrapdgnents, B-rfe b ersaherd obmpranig aakl, comagriag sreserabip 1,
10-C(0)-Chazrafyinwvivdrein dikyt i9,UNsubStitdted desubstitutdd Withandeitmnere:Qhbstituted by
féoslé(%g%@&%dﬁsﬂgnaégyis M&ﬁ'ﬁﬂﬁl&,@ﬁi@%ﬁﬂ%ﬂ%r I@fﬁi%lﬁ@%éﬁi %(Qilﬁfl‘é&;b&&f 'iﬁ@ﬁ?(sl,; thesd
- rein R' an are each independent| or - , prefer -alkyl,
R3 sl B R el e et D iraerieor e
invention, tHe Yoripshngt IS proviaa s aot RuBssEdTTeRm ararowkare rid GIE.selected
from HG~2H@E-2HG-3#@4y. In certain embodiments, the heterocycloalkyl is oxetanyl or tetrahydro-

pyranyl.
In certain embodiments,

R' is C)yp-alkyl, unsubstituted or substituted with one or more halo, hydroxy or
16 Craz-alkoxy,
Cs.7 cycloalkyl,
4-7 membered heterocycloalkyl containing one or two heteroatoms selected from
Oor S, preferably one O, which heterocycloalkyl is unsubstituted or substituted
by one or more oxo, halo, OH, Cis-alkyl or C.5-alkoxy, preferably unsubstituted.

15 In certain ecmbodiments, R' is -CFj, -CH(CH3)CH,CF;, -CH(CH;)CH,F,
-CH(CH;)CH0H, -CH(CH;)CH,OMe, cyclobutyl, cyclohexyi, cyclopentyl, ethyl, i-propyl,
methyl, oxetanyl, sec-butyl, t-butyl or tetrahydro-pyranyl.

In certain embodiments, R' is C;_p-alkyl or Cs7 cycloalkyl.

In certain embodiments, R' is i-propyl, cyclobutyl or cyclopentyl.
20 In certain embodiments, R is unsubstituted Ciaz-alkyl,

In certain embodiments, R’ is methyl,

In certain embediments, R is ethyl.

in certain embediments, R’ is isopropyl.

In certain embodiments, R is sec-butanyl
23 In certain embodiments, R’ is t-butanyl.

In certain embodiments, R’ is Cy.1p-alkyl substituted with one or more halo.

In certain embodiments, R’ is CF;.

In certain embodiments, R’ is CH(CH3)CH,CF.

In certain embodiments, R is ~-CH{CH;)CHCFs.



WO 2010/057795PC T/EP2009/064804 15 and 121, R2 and R3 are as described aboveincluding all

combinations thereof. Examples for the compound according to the invention are shown in the
experimental part and the table below. 1Ex. 1# Structure EX. # Structure Ex. # Structure 1 CI,IN 2
I 0,"". W@ zeap@s¥®s , N / NH HCI Sy yyyeeeeees 04,........ -, C POT/EP2009/064804

1

In certain embodiments, R’ is Cy_j»-alkyl substituted with one or more hydroxy.

In certain embodiments, R is -CH(CH:)YCH,OH,

In certain embodiments, R is Cy.pp-alkyl substituted with one or more Cyap-alkoxy,
In certain embodiments, R' is -CH(CH;)CH,OH.

In certain embodiments, R’ is Cs.7 cycloalkyl.

“h

In certain embodiments, R is cyclobutyl,
In certain embodiments, R is cyclohexyi
In certain embodiments, R’ is cyclopentyl.

In certain embodiments, R' is 4-7 membered heterocycloalkyl containing one or two

10 heteroatoms selected from O or S, preferably one O, which heterocycloalky! is unsubstituted.
In certain embodiments, R is oxetanyl.
In certain embodiments, R’ is tetrahydro-pyranyl.
In certain embodiments, R” is as described above.

In certain embodiments, R® is H, Ci.p-alkyl, unsubstituted or substifuted with one or
15 more OH, ~(CH2)-R®, wherein R* is phenyl or 5- or 6-membered heteroaryl and q is 1, 2, 3 or 4,
-C(O)-Cyap-alkyl, wherein alkyl is unsubstituted or substituted with one or more OH,
~-C(ONCH2)(OC(O)-Cropz-alkyl, wherein q is 1, 2, 3 or 4, -C(OYO-Cy.yp-alkyl, -S(O}-C;y2-alkyl,

or -S(0)NR'R", wherein R’ and RY are each independently H or C; jo-alkyl

In certain embodiments, R is Cy.ip-alkyl.

20 In certain embodiments, R*® s 2-hydroxy-ethyl, -C(O)YCH,0C(O)methyl,
-C(O)hydroxymethyl, -C(O)methyl, -C(O)O-t-butyl, -CH-pyridin-2-yl, H, i-propyi, methyl,
-5(O)omethyl or -S(O)N(methyl),.

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

]
Lh

hydrochioric acid, nitric acid, sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid,
malieic acid, acetic acid, succinic acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic

acid and the like. The free base and a hydrochloric salt are preferred.
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In certain embodiments, R” is Cip-alkyl, unsubstituted or substituted with one or more
OH, haio, cyano or Cip-alkoxy. In certaimn embodiments, R? is Cr.po-alkyl, unsubstituted or

substituted with one or more OH.
In certain embodiments, R” is unsubstituted Cyro-alkeyl,
In certain embodiments, R” is methyl.
In certain embodiments, R” is sopropyl.
In certain embodiments, R* is Croz-alkyl, substituted with one or more OH,
In certain embodiments, R2 1s 2-hydroxy-cthyl.

In certain embodiments, R* is -(CHz)o-R", wherein R® is phenyl or 5- or G-membered
heteroaryl, each unsubstituted or substituted with one or more substituents independently
sclected from A, and A is halo, cyano, OH, Cy.-alkyl, halo-Cy.r-alkyl, or Cys-alkoxy; and g is 1,
2, 3 or 4, preferably 1. In certain embodiments, R” is -(CH,),-R®, wherein R* is phenyl or 5- or 6-
membered heteroaryl and q is 1, 2, 3 or 4, preferably 1. In certain embodiments, R? is ~CH,-
pyridinyl or benzyl, preferably R® is —~CH,-pyridin-2-yl.

In certain embodiments, R” is -C(OCiar-alkyl, wheren alkyl is unsubstituted or
substituted with one or more OH, halo, cyano or C)jo-alkoxy. In certain embodiments, R? is -
C(0)-Ciaz-alkyl, wherein alkyl is unsubstituted or substituted with one or more OH.

In certain embodiments, R* is -C(O)hydroxymethyl.
In certain embodiments, R is -C(O)ymethyl.

In certain embodiments, R* is -C{O)CH,),OC(0)-C,.1,-alkyl, wherein q is 1, 2, 3 or 4,
preferably 1.

In certain embodiments, R” is -C(O)YCH,OC(O)ymethyl

In certain embodiments, R® is -C{O)0-Cipp-alkyl, wherein alkyl is unsubstituted or
substituted with one or more OH, halo, cyano or Cys-alkoxy. In certain embodiments, R? is
-C(O)()“C;_;z-aﬂ(yl.

In certain embodiments, R” is -C{O)O-t-butyl.
In certain embodiments, R” is =S3(0)2-Cyypmalkyl.

In certain embodiments, R? is —S(O)zNRiRii, wherein R and R” are each independently H,
Cioz-alkyl, or form together with the nitrogen to which they are bound a 3- to 7-membered
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heterocycloalkyl containing one or two hetercatoms selected from N, O or 8, which
heterocycloalky! is unsubstituted or substituted by one or more substituents mdependently
seiected from B, and B is oxo, halo, OH, Cj»-alkyl or C) »-alkoxy. In certair embodiments, R’ is
-S{(O)NR'R”, wherein R’ and R are each mdependently H or Cy_jp-alkyl, preferably €. 0-alkyl.

5 In certain embodiments, R” is -S(O)pmethyl.
in certain embodiments,-S(0);N{methyl},.
R is H,
Ciao-alkyl, unsubstituted or substituted with one or more OH,
~(CHa)q-RY, wherein R® is phenyl or 5- or 6-membered hetercaryi and q is 1, 2, 3
10 or 4, preferably 1,

~C(O)-Cra-alkyl, wherein alkyl is unsubstituted or substituted with one or more
OH,
-C{ONCH2)OC(0)-Craz-alkyl, wherein q is 1, 2, 3 or 4, preferably 1,
-C(OYO-Cy_po-alkyl,

15 =50 h-Ciz-alkyl,
-S(OLNR'RY, wherein R' and R are each ndependently H or Cjps-alkyl,
preferably C;_jz-alkyl.

In certain embodiments, R is Clor F.
In a certain embodiment, R¥ is CL
20 In a certain embodiment, R is F.

In a certain embodiment of the invention, the compound of formula 1 is provided

N™ ™y
Nﬁ Nf
3 I
wherem

R'is Ciaz-alkyl, unsubstituted or substituted with one or more halo, hydroxy or Cyy;-
25 alkoxy,
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R?is

3.
R 1s
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Ciz-cycloalkyl,

4-7 membered heterocycloalkyl containing one or two heteroatoms selected
from O or S, preferably one O, which heterocycloalkyl is unsubstituted or
substituted by one or more oxo, halo, OH, Cyr-alkyl or C; »-alkoxy, preferably
unsubstituted,

H,

Cyaz-alleyl, unsubstrtuted or substituted with one or more GH,

-(CHy)-R*, wherein R® is phenyl or 5- or 6-membered heteroaryl and q is [, 2, 3
ot 4, preferably 1,

~C(0)-Ciar-alkyl, wherein alkyl is unsubstituted or substituted with one or more
OH,

~C{ONCH23,0C(0)-Chzmalkyl, wherein q s 1, 2, 3 or 4, preferably 1,
-C{OYO-Cryz-alkyl,

-S(O)-Ciaz-allkyl,

-S(O)NR'RY, wherein R! and RY are each mmdependently H or Cy_y-alkyl,
preferably C; qr-alkyl,

ClorF,

or a pharmaccutically acceptable salt thereof

In a certam embodiment of the invention, the compound of formula 1 is provided as a

subset of fornmla 1’

R HG
N /\k N
e
/N
2
R P
Wherein HG is selected from
1 1 1 1
o~ R ~F R ~R

O
.,”O

HG-1 HG-2 HG-3 HG-4



IN19Y"IP 200..--\NHHOE 21 /4 \22CI>-0X23101 CINNHHCI 24 Cl N\I25

WO 2010/057795 PUT/EP2009/064804
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 tabie below.

5 Structure # Struecture & Structure

N V4
N N—{ N\g
10 - 1 /@L/ 12
: | cl N7 “
Ci -




c? 110 26 CI NFI HOE 27 ell Cr N WO 2010/057795PCT/EP2009/064804 17 Ex. 1# Structure Ex. #
Structure Ex Structure 28 QINN N O CI 29 N _--\ 30

WO 2016/057795

PCT/EP2009/064804
16

Ex.

4 Structure E; ’ Struciure Ex. ’

# Structure

> O\r O,
13 c;\é' 14 Q/MS N 15 ,@L‘g

A
2 Ty,

/ /\
16 “ "

% -

M /N\ N N
Nt /

1S K 20 \< 21

>f—o

4 X F NH .

HMCI \

Y he b
22 /@ 23 24 N
Ry

|87 O""-.
/N\
N ¢ : /N\ /N\
25 @ 26 27 Y
N
ct




31N\0OelNHHCI32\or033 CIONHHCI35NN/clO 36

WO 2010/057795

»4,"N'N 1/ 40 CIH

PCT/EP2009/064804
17
|
E; ’ Structure E; ’ Structure E; ) Structure
\ry\ \‘m“‘\
G,
Of,,“ ) ! Or,,‘._ Q/ N,
Ow//ﬂ\ | %N : “\/SN
28 ) \g 29 3 \/< 30 C.N%
o]
cr : :\-»—-N cr : ;»-_ X
\ "\
[
Ou,, D/O’fn. Q
- N N \0“7’
Y/ ZAN
B
cl NH o N\ [ N}.o
Mol
TX
I} ? O’\O
RN
) mw\] - @N\N 26 - ‘Nr/
~ D |
P
L2 L e
Cl N
Cl NHL Y & X
O o
o) 0 O/ O\(/N\
U"v, N \O “\{
S RPN
37 1,/ \{*‘ 38 gl 39 /@'
1 4 ™
, ;¢
cl Nk o Ny @ X
G AN
/N\ O/ OYN\ ‘\O\ﬁﬁw\u
~, N {
40 /@, 41 /q 42 /Q_
[el} }\,%
o NH cl b
HCH N\ e X




NCI38YOIPC39 40110NHHO41Cl042 WO 2010/057795PCT/EP2009/064804 18 Ex.
Structure 1 Ex. # Structure EXx. # Structure 43 crom

WO 2010/057795 POT/EP20G9/064804
8
|
E;{ " Structure Ex. Structure Ex. Structure
# L #
\{/\O/
\OWN\ \O‘%N\ ; O\%N\
Y, y/ N
43 ’:‘ﬁ 44 EIN‘? 45 ‘:O N“’S
Cl - ) NH c ; cr " N
HCl h\ }'—O)<
Q
wﬁo/ O/ O/
O b, O, - Oﬁ,h
OY—N\ QYN\ /N\
46 3 { 47 \ K“ 48 N( \é‘\*
CIQ,—NH CI/@le ol/@.
he \ N\
A
. o oH Y\OH
E -’ \(]):\ r
O\, OYN\ O\ﬁ/
=N Va AN
49 ) 50 “\s 51 LA
C@ ¢ N ®
s] H
ci =
\ £ X )
OH F £
O\?;AN\ /N\ TN‘;
52 Va 53 A 54 /@
D
-
o N cl ©
N AN x
For oa\o Foe o,\O o
-~ N .
Imf ~ ey /N\ \OA"'W /N\
55 w 56 L/\/g 57 /@E}’;
ot N /©/\, ot N
Gl N
HCI N\ o}ﬁ_ O)<




....... CINHHCI 440 Cr. Cl 45 46 0 CNH HCI 47 C!548 _  zi z)---" Z ( -\ 015-dt.c),49CIO
OHO,I--50 c 51

WG 2010/057795 PCT/EP2009/064804
i9
Ex. Structure Ex. Structure Ex. Structure
# # #
(8]

Q 1
o O Q/m
%\O"%’\&N\N 59 w 80 N‘§

Ee O SN

O, On,
Q/ OYN\ U CLY,)"\ mf
61 /@N:/f 62 /@N:{ 63
¢ piH = N

58

al

Ao OJ;,
cacUN IR e
G /N\ " /N\N
N 7 = N‘g
Ci N, %O)< /(/
HCI

67 R

, 0 Q‘Y UTE
RO
i p I X

Table 2: structures of selected examples
Preferred compounds of the invention are shown in the examples. Particularly preferred are
trans-8-chloro-1-{4-ethoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ ¢]azulene-3-
carboxylic acid tert-butyl ester;

5 trans-8-chioro-1-(4-ethoxy-cyclohexyl)-5-methyl- 3, 6-dihydro-47-2.3,5, 1 Ob-tetraaza-
benzo[elazulene;
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trans-8-chloro-1-(4-isopropoxy-cyclohexyly-4H, 6 H-2,3,5,10b-tetraaza-benzo e Jazulene-5-
carboxylic acid tert-butyl ester;
trans-8-chlere-1-{4-isopropoxy-cyclohexyl)-5-methyl-5,6-dihydro-4H-2,3,5, 1 Ob-tetraaza-

benzo[elazulene;

LAa

trans-8-chloro-i-(4-isopropoxy-cyclohexyi)-5-methancsulfonyl-5,6-dihydro-4H-2,3,5,16b-
tetraaza-benzoazulene;
trang-2-| 8-ciloro-1-(4-1sopropoxy-cyclohexyt)-4H,6H-2,3,5, 1 0b-tetraaza-benzoazulen-3-
yi]-ethanol,
trans-8-chloro-1-(4-isopropoxy-cyclohexyl)-5-isopropyl-5,6-dihvdro-4H-2.3,5,10b-
10 ietraaza-benzoazulens:
trans-8-chloro-1-(4-isopropoxy-cyclohexyl)-4H,6H-2,3,5, 1 0b-tetraaza-benzoazulene-5-
sulfonic acid dimethylamide;
trans-8-chloro-1-(4-isopropoxy-cyclohexyi)-5-pyridin-2-ylmethyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzoazulene;
15 trans-acetic acid 2-[8-chloro-1-(4-isopropoxy-cyclohexvl)-4H,6H-2,3,5,10b-tetraaza-
benzoazulen-5-yl]-2-oxo-ethyl ester;
trans-1-f8-chloro-1-(4-1sopropoxy-cyclohexyl)-4H,6H-2.3,5,10b-tetraaza-benzoazulen-5-
ylj-2-hydroxy-ethanone;
trans-1-[8-chloro-1-(4-1sopropoxy-cyclobexyl)-4H,6H-2,3,5, 10b-tetraaza-benzoazulen-5-
20 ylj-cthanone;
trans-8-fluoro-1-(4-1sopropoxy-cyclohexyl)-4H,6H-2,3,5, 10b-tetraaza-benzo[ e Jazulene-5-
carboxylic acid tert-butyl ester;
cis-8-chloro-1-(4-isopropoxy-cyclohexyl)-4H.6H-2,3,5, 1 0b-tetraaza-benzo[ clazulene-5-
carboxylic acid tert-butyi ester;
23 (RS)-trans-1-(4-sec-butoxy-cyclohexyl)-8-chloro-4H,6H-2.3,5,1 0b-tetraaza-
benzo[elazulene-5-carboxylic acid tert-butyl ester;
{RS)-trans-1-(4-sec-butoxy-cyclohexyl)-B-chloro-3,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[elazulene hydrochioride;
(RS j-trans-1-(4-sec-butoxy-cyclohexyl)-8-chloro-3-methyl-3,6-dihydro-4H-2,3,5,10b-
30 tetraaza-benzo[elazulene;
(+)-trans-1-(4-sec-butoxy-cyclohexyl)-&-chloro-5-methyl-3,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[elazulene;
(- )~trans-1-(4-sec-butoxy-cyclohexyl)-8-chloro-5-methyl-5,6-dihvdro-4H-2,3,5,10b-
tetraaza-benzoielazulene;
35 trans-8-chloro-1-(4-cyclobutoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-3-
carboxvlic acid tert-butyl ester;
trans-8-chloro-1-(4-cyclobutoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzofelazulene hydrochloride;
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trans-8-chioro-1-(4-cyclobutoxy-cyclohexyl)-5-methyl-5,6-dihydro-4H-2,3,5, 10b-tetraaza-
benzo[c]azuleng;
cis-8-chioro-1-(4-cyclobutoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzof ¢ Jazulenc-5-
carboxylic acid tert-butyl ester;

L

cis-8-chloro-1-(4-cyclobutoxy-cyclohexyl)-5-methyl-3,6-dihydro-4H-2,3,5, 1 Ob-tetraaza-
benzoiejazulene;
trang-8-chloro-i-(4-cyclopentyloxy-cyclohexyl}-4H,6H-2,3,5,10b-tetraaza-
benzo[elazulene-5-carboxylic acid tert-butyl ester;
trans-8-chloro-1-(4-cyclopentyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
10 benzo[ejazulene hydrochloride;
frang-8-chloro-1-(4-cyclopentyloxy-cyclohexyl)- 5-methyl-5.6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[elazulene;
trans-8-chlore-1-(4-cyciohexyloxy-cyclohexyl-4H,6H-2,3,5, 10b-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester;
15 trans-8~chloro-1-(4-cyclohexyloxy-cyclohexyl)-5-methyl-5,6-dihydro-4H-2.3,5,10b-
tetraaza-benzoazulene;
(RS)-trans-8-chloro-1-{4-(2-methoxy-1-methyl-cthoxy)-cyclohexyl]-4H,6H-2.3.5,10b-
tetraaza-benzo[elazulene-S-carboxylic acid tert-butyl ester;
(RS)-trang-8-chloro-1-[4-(2-methoxy-1-methyl-ethoxy)-cyclohexyl]-5-methyl-5,6-dihydro-
20 4H-2,3,5,10b-tetraaza-benzo[c]azulene;
(-)-trans-8-chloro-1-[4-(2-methoxy- | -methyl-cthoxy)-cyclohexyl]-3-methyl-5,6-dihydro-
4H-2,3,5,10b-tetraaza-benzo[e]azulene;
(RS)-trans-&-chloro-1-[4-(2-hydroxy-1-methyl-cthoxy)-cyclohexyl]-4H,6H-2,3,5,10b-
tetraaza-benzo[ejazulene-5-carboxylic acid tert-butyl ester;
25 (RS)-trans-8-chloro-1-[4-(2-fluoro- 1 -methyl-ethoxy)-cyclohexyl]-5-methyl-5,6-dihydro-
4H-2,3,5,10b-tetraaza-benzo[elazulene;
(RS )-trans-8-chloro-1-{4-(3,3, 3-trifluoro-1-methyl-propoxy)-cyclohexyl}-4H,6H-
2,3,5,10b-tetraaza-benzo[elazulene-5-carboxylic acid tert-butyl ester;
(RS)-trans-8-chloro-5-methyl-1-{4-(3,3,3-trifluoro-1-methyl-propoxy)-cyclohexyi]-5,6-
30 dihydro-4H-2.3,5,10b-tetraaza-benzo[eJazulene;
trans-8-chloro-1-[4-(oxetan-3-yloxy)-cyclohexyl]-4H,6H-2.3.5,10b-tetraaza-
benzo|elazulene-5-carboxylic acid tert-butyl ester;
trans-8-chloro-1-[4-(tetrahydro-pyran-4-yloxy)-cyclohexyi]-4H,6H-2.3,5.10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester;
35 cis-8-chloro-1-{4-(tetrahydro-pyran-4-yloxy)-cyclohexyl]-4H,6H-2,3,5, 1 Ob-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester, or
trans-1-(4-tert-butoxy-cyclohexyl)-8-chloro-4H,6H-2,3,5,10b-tetraaza-benzo[ cJazulene-
S-carboxylic acid tert-butyl ester.
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Particularly preferred are trans-8-chioro-1-(4-isopropoxy-cyclohexyl)-5-methyl-5,6-
dihydro-4H-2,3,5,10b-tetraaza-benzo[clazulene, trans-8-chloro-1-(4-cyclobutoxy-cyclohexyl)-3-
methyl-3,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[eJazulene, or frans-8-chloro-1-(4-
cyclopentyloxy-cyciohexyl)-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzole]azulene,

5 Most preferred is trans-8-chloro-1-(4-cyclopentyloxy-cyclohexyl)-5-methyl-5,6-dihydro-
4H-2,3.5,10b-iefraaza-benzofelazulene,

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

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

A certain embodiment of the invention is 2 compound as described in any of the

embodiments for the use as therapeutically active substance.

A certam 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

15 dysfunction, hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver
cirthosis, 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.

20 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,

25 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

30  prevention or treatment of dysmenorrhea, male or female sexual dysfunction, hypertension,
chronic heart failure, mappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
anxiety, depressive disorders, obsessive compulsive disorder, autistic spectrum disorders,

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

autistic spectrum disorders, schizophrenia, and aggressive behavior.

A certain embodiment of the mvention is a method for the therapeutic and/or
prophylactic treatment of dysmenorrhea, male or female sexual dysfunction, hypertension,
chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
anxiety, depressive disorders, obsessive compulsive disorder, autistic spectrum  disorders,
schizophrenia, and aggressive behavior, which method comprises administering a compound as

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

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

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

1

T
O
§
\
NH,
o I
with a compound of formula (1)
H S
N
R N
N2
R

to obtain a compound of formula (I) wherein R, R and R are as defined hereinabove for

formula (I).

The processes are described in more detail with the following general schemes and

procedures A to 1.
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trans-8-chloro-1-(4-ethoxy-cyclohexyl)-4H,6H-2,3,5,10b4etraaza-benzo[e]azulene-5- carboxylic acid
tert-butyl estewdmuanssdsehloro- | -(4-ethoxy-cyclo hexyl)-5-methy ,6-dinydree4 33 dms1s20-tetraaza-
benzo [e] azulene; WO 2010/057795PCT/E120090€6.4804 20 trans-8-chloro- | -(4-isopropoxy-cyc lo
hexyl)-4H,6 H-2,3,5,10b-aaza-benzo [c]azulene-5- carboxylic acid tett-bytyl ester;
trans-8-chIoro-l—(4-isopropoxy-cyclohexyl)-5-methy1—§_’6-d§1ydro-4kﬂf2',3,

Ob-tetraazabenzofeldzulefie;, trans-8-ChiOr0-1-(4-4SOpkQBOXy-CyCiOile pasu Ifony
E-5,6-dihydro-4H-2,3,5,10b- fetragiza-benzoazu |me ; ftransy248-eHdisfo-1-(4-isoprgpoyy-cyc10
hexy[)-4H,6H-2,3,5,10b-tctfaazi-ben¥tazu lep5>y=et.hao tr@g‘;@;ﬁ-chloro- 'oﬁ%poxy-cyclohexyl
)-5- sopropy1-5,6-dihydro-4H-2(3,5,10b- 10 tetraaza-benzoazulene:  trand-8-chloro/|

(4-isopropoxy-cyc hexyl)-41-1,6H-2,3,5,10b-tetraaza-benzoazulene-5- stlloni¢ acid ethylamide;
trans-8-chloro-1-(4-isopropa xy-cyclo he xyl)-5-pyrigin-2-ylmet hy I-5,6-d ihydrot4H- 2,551
Ob-tetraaza-benzoazulene; 15trans-acetic acid 2[8-chloro- | -(4- opropoxy-cyclo boxy
1)-4H,6H-239md Ohctetiazecheme A

Compounds of formula (I) can be preparcd by thermal condensation of a hydrazide
derivative of formula (II) and a thiolactam derivative of formula (ifI). The synthesis of
compounds of formula (II) is outlined in general schemes D-I hereinafier. Compounds of
formula (TII} can be prepared following the general scheme C as described hereinafier. General
scheme A 1s hereinafter further illustrated with general procedure I'V.

(¥4

I-a I-b
R‘Z /O

1) R'R"C{=0),solvent
2) reducing agent /N\N
or N~
R2-L3G, base, solvent I =

R3 L » \’\

RZ

Scheme 2: General Scheme B Compounds of formula (I) with R* different from H can be
10 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
clectrophilic reactant R*-LG (wherein LG is a leaving group, ¢.g. halogen or sulfonyl) which is
either commercially available or casily prepared according to methods and starting materials
15 well known in the art. Alternatively, compounds of formula (I) can be obtained via reductive



be nzoazu len-5-y1]-2-o xo-ethyl ester;  trans-I
-[8-chloro-1-(4-isopropoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-
y1]-2-hydroxy-ethanone;
trans-148-chlero-ss@eizomropoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-bepz ¢, pesigingbmad
ylkethanone; trans-8-fluoro-I -(4-isopropoxy-cyclorxyl)-41,61-1 2,3,5,10b-tetraaza-benzo [e]azu
lene-5- carboxylic acid tert-butyl ester; cis-8-ch _
loro-1-(4-iS0pHBRB%yEFERSREYTAHIBHIE 3 soTEs et RASarpe 0 fo adthermne arade it i
tert-butyl estent@5{R8tiapsadsd-sec-butoropoyitishdseytp8vehiach-4Hs6 Hu2,3Lbd0bdteteaazdium
benzoMazglenaa-aaheryic-asiRitar- Pk 8si@orohydride. Comgeunds of formula (I-b) can_ be

(RS)-rans; i st DM EENeILereHlors S S L0b eladen, benzdlejaene

e ) e e
hydrochloride; (RS)-trans- F-(4-sec-butoxy-cyclohexy 0ro- 9%%%@ BRI A8 5 ™ ob- 30

tetraaz%l-bg’r‘? : eﬁwgs of formula (I-b) are convenienily obtained as the salt or the free base afier
(-0-trans-lbidisepsbuto xyedyolnhe ki)t Beach lof osbipoethly b 6{6dikly df aride hSe brilb bietsaaza-tienzo[e]az
Ejl)ene; ] Eélhich R? ig ieﬁ.-but?x%carbangi} mith an acid ﬁ.} i %11%&81?] sgiveitl,_lc. . ms.etlhggesu]fonic eB:id in leJazul
-)-trans-]- 'ﬁﬁ?'%tt xy-cyclo] -8:chloro-5-methy1-5,6-dihydro-4H-2.3, tetraaza-benzo[elazu
ene: 35trans-8-ch (:L)é(glfi%{-e(ﬁﬁfag%%{t&}fﬁ%?cI%hsle}%ffﬁpﬁﬁgﬁfﬁ5,&(%65%% Irlg:l:izg’-%1 Hzoltjallitenes-
carboxylic SEHER B ARSI B3Ye A Hess s oy &elohexyl)-5,6-d
hydro-4H-2,3,5,10b-tetraaza- benzo [e] azulcne hydroclg]loride' WO 2010/057795PCT/EP2009/064804

21 2 NO, SOCL, P yCine gthyt estér o,
trans-8-chloro- __ yclobut8%{t-cyclohcxy|

. Nog hydrochioride, :
-tetraazabenzo[eJazul
ene;  cis-8-¢hidfo- -( 4-cyc Io Buto Ry<Cye:

hethyl-58:0ihydro-411-2,3,
exyl)-4H;6:=2.3;5;10b-t etrdazé&-benzodelazu lenc-5-
carboxylic acid tert-budyl est _;i'r"l}C!Z’ ' HN

_ o el ~
SC|s-8-chIoro-1-(4-cyc|obuto§y-cyc|ohcxyl)-5-methy1-5,6-(%ydro-41-1-2,3,5,10b-tetraazg- benzo[e]azu
lene; trans-8-chIorao-144-cyc|opentyloxy-cch)hexyl)-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester;
trans-8-chIoroeaqa}zcy(ﬂ@pentyloxy-cyclg@gxyl)-S,6-dihygro- -2,3,5,10btet£ﬂ1ﬂza- 10 benzo[e]azulene
hydrochloride;Ctkérst@ichloro-1-( opentyloxy-cyclopé,@/ -%’-methy ihydro-4H-2,3,5,10b-
tetraaza-benzmete%ztrlmTc?’ R O —_— g
trans-8-chIorogi‘zi(g%%/_iglohexyloxy@%g Qeﬁk%@l—[@H-ngﬁ?@Ob-tetraaza@be
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Scheme 3: General Scheme C

Thiolactam derivatives of formula (I13-1) (compounds of formula (1T1) in which R? is tert-
butoxycarbonyl) can be obtained as follows: Transformation of a 2-nitrobenzyl aicohol of
formula (a) to a benylic chioride of formula (b) can be effected by a chlorinating reagent such as

15 thionyl chloride in the presence of an organic tertiary amine base. Alkyiation 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 (¢) using di-tert-butyl dicarbonate
and a catalytic amount of 4-N,N-dimethylaminopyridine gives compounds of formula (d). The
mitro group can be reduced selectively by hydrogenation over palladium on charcoal, which has

20 been pretreated with a zinc halide such as zinc bromide, to give aniline intermediates of formula



15trans-8-chloro-1-(4-cyclohexyloxy-cyclohexyt)-5-methyl-5,6-4ihydro-41-1-2,3,5,10b-
etraaza-benzoazulene;
(RS)-trans-8-chloro-144-(2-methoxy-I-methyl-ethoxy)-cyclohexyl]-41-1,6H-2,3,5,10btetraaza-benzole]a
zulene-5-carbowylin@wdrdert-butyl ester; (RS )-trans-8-chtoro-1-[4-(2-met hpoydpngindzgiho xy)-cyc
hexyl]-5 -met hy1-5,6-d ihydro 20 4H-2,3,5.10b-tetraaza-benzo|clazulene;
(-)-trans-8-chloro-1-114-(2-methoxy-1-methyl- ethoxx) cyclohexyll-5-methyl-5,6-dihydro4H-2,3,5.10b-tet
raaza- ben%[eﬁgihﬁgﬁ 0 to lactams of formuld (f) is achieved by treatment of compounds of formula (e)

(RS)-transu8tlehl evaabipbi@eh ydropytdsmethidrethoxsifieyiol ofextyffidil, 6in- 2, 315 1Rbietraazatbe. szokiazu
lene-5-carhoxylie agiditerSMh &SN treatment of a compound of formula (f) with Lawesson’s reagent

AP il o sinlsskhenlE ey s g
(RS)- t%n&@*@‘?ﬂwgefiﬂe@tgds‘eﬁ?ﬂ% Emethyl-propoxy)-cyclohexyl]-4H,6H2,3,5,10b-tetraaza-benzo
[e]lazulenc-5- carb%}yllc acid tert-but I,

| AL T
(RS)-trans-8-chloro- @ y1-1-14- (,&aéotglflu@ro - methyl\%{ -cyclohexy 5,6- 30
dihydro-4H-2,3,5,10b-tetraazabenzefelazulene—s-

trans-8-chloro-1-14-(oxetan- -yloxy)O%XCIohex ‘] -4H,6H-2,3, 5 10b-tetra ngenzo[e]azuteﬂe 5-carboxyli
c acid tert-butyl ester; SOT{ 2 Ut‘d'“e o
trans-8-chloro-1-14-(tetrahydro- pyran zf y?oxy) cyclohexyl] -4H,6H-2,3,5.10b-tetraazabenzoazulene-5-c
arboxylic acid tert-butyl esfer; v Vi
35cis-8-chloro-1-14-(tetrahydro-pyran-4-yloxy)-cyclohexy11-4H,61-1-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester, or trans-1-(4 1t)e‘FMﬁ@t"Efxy cyclohexy
0-8-chloro-41-1,61-1-2,3,5,10b-tetraaza-benzo[e]azulene5-carbo "fiiFa Gid tétt- utyl ester. WO

20101057795PCT/EP2009/064804 22 Particularly preferred -8-ch|o ro-1 -(4- isopropo
xy-cyc hexy 0-5 -methyl-5.6- d ihydro-4 H -2,3 ,5,10b-tetraaza-benzo [e]azu leng.
trans-8-chloro-1-(4-cyclobutoxy-cyc hexyl )-5-

methy1-5,6-dih;yd'rB 3 5,10b- tetpaa? o[e]azule%e or frans- -8- ﬁhl@r ~{4- cyclopentylo
xy-cyc lo hexy 0-5-m 5,6-dihydro-4H %-0 -tetraa QD “benzo [c]azule 0sh preferred is
methyl-5,6-dihydro-

trans-8-chloro-1-(4- cycloperf tyloxy-cyclohexyl)- 5-
41-1-2,3,5,10b-tetraaza- bcr? [e]lazulene. ert)aln embodiment of the |nvent|oﬁ’ a compound
as described in any of the embodiments obtainable by a process according as described herewithin.
A certain embodiment gfthg invention is a ggmpound as described in any of th\«; 0 embodiments,
whenever obtained by a process according as described herewithin. A certaln embodiment of the
invention js a compaund as_described in any of the embodiments for the use as therapeutically active
substancélSC hemg iRl drmibdditheht 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 15
dysfunction, hyperefi&id I"F%ﬁ%ﬁ“ﬁé%@%ﬁwméciﬁa?@&o‘%ﬁia‘féﬂs’é&@%@ﬁfmﬂ@/éyébressﬂw fiverimidrhosis,
nephrotic sy rdharre; aﬂhxmﬁyﬁd@pmshﬂmmmﬂmﬁmqbsﬁsmmbﬁyﬁccﬂmr%@!&lgi&t(q:\s)p@ctrum
dlSOfﬂErSc%‘bﬁﬁQBhfﬁ‘Q%1ﬁ@@1ﬁ9@iﬁ§l%‘¥§—@%ﬂﬁ}@%mcarlﬁ%%ﬁ@%i@r@w'@?e?t(q;)t@ @yﬁmlﬁﬂ)ﬁs a
pharmacq%kﬁdg%@do“%sg%qﬂ Lomp nswygt%ct%lrg tw{g‘g‘ i lgscrl edin dan he em odiment s OA
certain embodiment of the INvention is"a Pharmaceutical ComposHiBhEEh S MG Ry CoMFdR

describedin %W;?%Y]tﬂgﬂe%ﬂﬁﬁlﬁﬁ‘éﬁﬁsPWFélﬁﬁt%’ﬂ@e%ﬂ‘?dﬁtﬁé“éﬂ’@)ém&qﬁo@tr@amemSwﬁtable
dysmenontieat nmate orsfeidaldisexudfaysiomdtian, digpértensitanehoniccbeart failidiecinappropriate

secretlonmﬁﬂm@ﬁﬁax}u@wﬂmﬁ@am@%xn&@mth@:n \%fya&egfﬁéﬁ%{é? 9}59{&%@ coppessive
Com@BHSI\fgrgl&qug})aUt %tl%' I‘H et%tri"l‘;{pypl‘? %gtecrszh SgIC ZIO%Q{:]% anc cmcp % aiggigg%?glvgggr%h%uch as

tricthylsilane leads to 4-alkoxy-cyciohexanecarboxylic acid ester derivatives of formula (V).

Compounds of formula (VII) are usually obtained as a mixture of cis- and trans-isomers, which
cap in some cases be separated chromatographically to give the pure trans-4-alkoxy-
cyclohexanecarboxylic acid ester of formula (Vil-a) and cis-4-alkoxy-cyclohexanecarboxylic

20 acid ester of formula (VII-b). General scheme D is hereinafter further illustrated by general
procedure I



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 nvedigaoentds useful for the 30 prevention or treatment of dysmengpigasnale or female
sexual dysfunction, hypertension, chronic heart faiture, inappropriate secretion of vasopressin, liver
cirrhosis, nephrotic syndrome, anxiety, depressiye gisorders, obsessive compulsive disorder, autistic
spectrum disorders, schizophrenia, and aggreagmegi@i’aaavior. WO 2010/059 T/EP2009/064804
23 A certain embodiment of thgdrfiﬁéntion is-the use of aﬁceﬁr@éund as de i any of the
embodiments for the prevention or treatment ofidy&@menontica, méale or female sexu dysfunction,
hypertension, chronic heart failure, inappropriaté Secretion of vasopressin, liver cirrhosis, nephrotic
syndrome, anxiety, depressive disorggkg, obsessive compulsivg,disorder, 5autis§£c spectrum disorders,
schizophrenia, and aggressive behavior. A certain embodiment of the invention is a method for
the therapeutic and/or prophylactic treatment of dysmenorrhea, malgeifgmalg sexual dysfunction,
hypertension, chronic heart failure, inappropriate secretion of vasopyessirg tivel cirrhosis, nephrotic
syndrome, anxiety, depressive disorders, obsessive compulsive diséx8ét, autistic spectrum disorders,
10 schizophrenia, and aggressive behavior, which method compri&&adthinistering a compound as
defined in any if the embodiments to a human being or animal. In a certain embodiment, the
compounds of formula (1) of the invention_can be manufactured according to a process comprising the
step of reacting &tonftpound of formulaf(’l Ri 0y NH2 11 %@g\g;gégncompﬂuﬁ of formula (111) to
obtain a compound of farpat IEF(([) wherein R, R2'qpebR3.-are-as.defined hereinabave fonformula (1).
The processes are described’jn more detail with . following general schemes and 2 procedures A
tol. WO 2010/057795PCT/EPFOO9/064804 24  [lI'scheme L General Scheme A ompounds of
formula (I) can be prepared by thermal condensation of a hydrazide derivative of formula (1) and a
thiolactam derivative of formula (111). The syn{hesjs of 5 compounds of formula (K)js outlined in general
schemes D-I hereinafter. Compounds of formula (Ill) can be prepared following the general scheme C

as described h gegp@fgg&agg&%rrgle%cheme A is hereinafter further illustrated with general procedure IV.

Alternatively, 4-alkoxy-cyclohexanecarboxylic acid ester derivatives of formula (Vi)

can be obtamed by reductive etherification as follows: Consecutive treatment of an alkoxy-

5 trimethyl-silane of formula (IX) and 4-cyclohexanonecarboxylic acid ethyl ester (X) with

trimethylsilyl triflate in dichloromethane and a reducing agent such as triethylsilane gives 4-

alkoxy-cyclohexanecarboxylic acid ester derivatives of formula (VII). Compounds of formula

(V1I) are usually obtained as a mixture of cis- and trans-isomers, which can in some cases be

separated chromatographicaliy to give the pure trans-4-alkoxy-cyclohexanecarboxylic acid ester

10 of formula (VH-a) and cis-4-alkoxy-cyclohexanecarboxylic acid ester of formula (VII-b).

Alkoxy-trimethyl-silane derivatives of formula (IX) are either commercially available or are

prepared using O-silylation methods known in the ait, e.g. by treating an alcohol of general

formula (VHI) with a silylating agent such as trimethylsilv! chioride or trimethylsilyt triflate in

the presence of a base such as imidazole or 2,6-lutidine in a suitable solvent such as N,N-

15 dimethylformamide or dichloromethane. Alternatively, alkoxy-trimethyl-silane derivatives of

formula (IX) can be prepared in situ without isolation prior to the reductive etherification step

with 4-cyclohexanonecarboxylic acid ethyl ester (X) by treating an alcohol of general formula

(VI with trimethylsilyl triflate and 2,6-lutidine in dichloromethane, General scheme E is
hereinafter further illustrated by general procedures I1A and TIR.



Scheme 2: General Scheme B Compounds of formula (I) with R2 different from H can be 10 prepared
from compounds of formula (I-b) (compounds of formula (I) wherein R2 is H) according to methods
known in the art, e.g. by treating a compound of formula (1-b) with an inorganic base such as a
carbonate salivar ameaegasic base such as a tertiary amine and an clectropbilig feagianR2-LG
(wherein LG is a leaving group, e.g. halogen or sulfenyl) which is either commercially available or
easily prepared according to methods and starting materials 15 well known in the QA rnatively,
compounds of f Q)&%Tb/e\@btl a regietive W@dﬁ%ﬁ%‘ﬂ-@SPCT/EP 8 4804 25
alkylation by c tively treating.a compdund iuiula (1-b) with a ketone or al and a
suitable reducing agent, e.g. a u@, drl%e derivativa such as sodiuf [

cyanoborohydride or sodium triacetoxy =b) ca&T be obtained by

Forohydrilé. Compounds of formUlas€

cleavage of the substituent R2 of compound of formula 1 using methods kngwn in 5 the art.
Compounds of formula (1-b) are convenigntly obtained as the salt or the free hase after basic aqueous
work-up by treatment of coffipbunds of formula (I-a) (compounds off@rula (1) in which R2 is
tert-butoxycarbonyl) with an acid in a suitable solvent, e.g. methanesulfonic acid in dichloromethane or
tetrahydrofuran or hyd@chlgrlc acid in methanol General scheme B is hereinafter further illustrated
with general proceduse pd\rl,\ Schem&@:;a@eneraﬂ??heme C Thiolactam derivatives of
formula (111-1) @) of ormu a (Ill) in which-R2#s tert- utoxycarbonyl) can be obtained as
follows: Transformatién of a 2-nitret zy aIcohoI éﬂfﬁfﬁ\ula (a)%e-aDe yIic chloride of formula (b) can
be effected by a chlorinating reagen

amine base. Alkylation of a compound of ormula (b) with glycine ethyl esler hydrochlorlde in the
presence of an organic tertiary amine bas%\'jmd N-protection of the resultfdg,compound of formula (c)
using di-tut-butyl dicarbonate gl

Vil-3 VII-4

Scheme 6: General Scheme F

An oxetan-3-yloxy derivatives of formula (VII-4) can be obtained by treatment of the

compound of formula (VII-3) with potassium tert-butoxide in toluene at reflux. The compound

5 of formula (VII-3) is formed by monotosylation of the dihydroxy derivative of formula (VII-2),

which is prepared by hydrogenolytic double-O-debenzylation of the compound of formula (VII-

1). The compound of formula (VII-1) can be obtained from 1,3-dibenzyloxy-2-propanol
according to the reductive etherification procedure described in general scheme E,

HO 1. NaH, DMF. 0 °C /S\rro
0 2C8,0°C-RT ! o

0\! 3. CH,L 0°C-RT @)

v X1

NBS, HF/pyrdine 50% P)<O
F
CH,Cl,, -45-> 0° 3 Oyo

M

Vil-5
10 Scheme 7' General Scheme G

4-Trifluoromethox-cyclohexanccarboxeylic acid ethyl ester (VII-5) can be prepared by
treatment of intermediate (XI) with N-bromosuccinimide and HF-pyridine in dichloromethane.



and a catalytic amount of 4-N,N-dimethylami_nopyridine gives compounds of formula (d). The nitro
group can be reduced selectively by hydrogenation over palladium on charcoal, which has 20 been
pretreated with a zinc halide such as zinc bromide, to give aniline intermediates of formula WO
2010/057795RG HENZ0081064804 26 (e). Cyclization to lactams of formula4h),is-agbisues, by
treatment of compounds of formula (e) with a suitatsle base, e.g. potassium tert-butoxide, in
tetrahydrofuran. A thiolactam derivative of formula (111-1) is obtained by treatment of a compound of
formula (f)%WPEMC@gBﬂ%(f@ﬁ@@ﬁtby O-deprotonation of 4-hydroxy-cyclohexanecarboxylic acid ethyl
(2,4-bis-(4emetiasyptiany)sii8@, b tithiatiphesphetanet@Hbdisidfidenat phosphatens s pepiasulfide
at elevated temperature. Scheme 4: General Scheme D 4-Alkoxy-cyclohexanecarboxylic acid
ester derivatives of formula (V1) can be obtained by reductive etherification as follows:
4-1-lydroxy-cyclohexanecarboxylic acid e g)g(g%er (IV)}s10 converted to
4-trimethylsilanyloxy-cycl'aﬂ ar carboxy&j@(g@?d’ethyl e ) by O-silylation methods known in the
art, e.g. by treatment with a sifylating @gemsucha&trimzm%wloride or trimethylsilyl triflate in the
presence of a base such as imidazdle or 2/ tutidine:in a suitable solvent such as
N,N-dimethylformamide or dichlorotiathane. Consecutive treat t of 4-
trimethylsilanyloxy-cyclohexanecarboxylic acid ethyl ester CV) and a ketone or aldehyde of 15 formula
(V1) with trimethylsilyt Inflate in_dichloromethane and a reducing agent such as triethylsilane leads to
4-a|koxy-cyclohexanecarboxyli%vacid ester derivatives of formuta (VII). Compounds of formula (VII) are
usually obtained as a mixture of cis- and trans-isomers, which can in some cases be separated
chromatographically to give the pure trans-4-allcoxycyclohexanesaxbaioylic acid ester of formula (Vu-a)
and cis-4-alkoxy-cyclohexanecarboxylic 20 acid ester of formpla (VII-b). General scheme D is
hereinafter further illustrated by general procedure,l. WO 2010/057795PCT/EP2009/064804 27
VIl-aVII-bVII Scheme 5: General Scheme E atively, 4-alkexy-cyclohexanecarboxylic acid

ester derivatives of formula (VII) can be obtained lgy,reductive etherifigation as follows: Consecutive
treatment of an alkoxytrimethyl-silane of formula (1X) / -cyclopexan arboxylic acid ethyl_ ester
(X) with trimethylsilyl triflate in dichloromethane and a g agent suchk as- thylsitane gives 4-

alkoxy-cyciohexanecarboxylic acid ester derivatives of formula (V11). Compognds of formula (V1.1)
are usually obtained as a mixture of cis- and trans-isomers, which can in some ¢ases be separated
chromatographically to give the pure trans-4-alkoxy-cyclohexanecarboxylic acid ester 10 of formula
(VIl-a) and cis-4-alkoxy-cyclohexanecarboxylic acid gstey-of formula (Viltl)-Alkoxy-trimetliyl-silane
derivatives of formula (IX) are either commercially available or are prepared using O-silylation methods
known in tg,att. & .G hytIeating,apalcohol of general formula (VTR) with a silylating agent such as
trimethylsityl chloride or trimethylsilyi triflate in the presence of a base such as imidazole or 2,6-lutidine
in a sujtable solver c - imethylformamide or dichloromethane, Alternatively,
aIkox;L/él-trimeth,yl-(:36,ii?§rf1§<aH é’d%??\%%%% %}?f rgr?%% a%/ ‘Z&g%%?ixgeﬁcp‘%(élpfrte Ei?\b’té?l E@vviii['iiégﬁ?ﬁls%gﬁ%?%ﬁ%’ry to the
reductive SHFER%CAEOH Bap WHIPH SIS AR RSAERSRE Bx i S B tes e X )i réatirgbaiy Bicohol
of generatiferrhematevil thovitteseime tHylsilydasiflate ldodd2, Ghutiginetinmdicblero mdihane aGaheralscheme
E is hereipafiesfisrtienibusiiatescyganars) presedwas hifangd.LbB. WO
2010/057795PCTIEP2009/064804 28 Scheme 6: General Scheme F An oxetan-3-yloxy
derivatives of formula (VII-4) can be obtained by treatment of the compound of formula (V11-3) with
potassium tert-butoxide in toluene at reflux. The compound 5 of formula (V11-3) is formed by
monotosylation of the dihydroxy derivative of formula (VI11-2), which is prepared by hydrogenolytic
double-O-debenzylation of the compound of formula (VIII). The compound of formula (VI-I) can be
obtained from 1,3-dibenzyloxy-2-propanol according to the reductive etherification procedure
described in general scheme E.



IVXlI V510 Scheme 7: General Scheme G WO 2010/057795PCT/EP2009/064804 29 Compound
(X1) is obtained by 0-deprotonation of 4-hydroxy-cyclohexanecarboxylic acid ethyl ester with sodium
hydride followed by sequential addition of carbon disulfide and methyl iodide. VII-6 VII-6-aVII-6-b
Scheme 8: Garetaldasheme 5Scis/trans-4-tert-Butoxy-cyclohexanecarboxylig-acig-gikwlegier (VII-6)
can be prepared by treating cisltrans-4-hydroxy-eyalohexanecarboxylic acid ethyl ester (IV) with
di-tert-butyl dicarbonate in the presence of magnesium chloride. T@e pure trans isomer (VII-6-a) and
the pure cis isomer (VIIF6<b) tah be obtained b;}Yf&"ﬁ?tﬁmatograﬁhlﬁ separation. WO
2010/057795PCT/EP2009/064804.30, o OH ~

neat of r-BUOH,
O 120 °C HN

i

1) ethyl chloroformate,
2 M aq NaOH Et,N, THF, 0°C
t4-dioxane, RT 2} hydrazine hydrate,
MeOH, RT
R'}/
ROV

OH
XH

Scheme 90 General Scheme 1

A 4-aryloxy-cyclohexanecarboxylic acid ester of formula (VIT) can be converted to a

hydrazide derivative of formula (I1) by heating with hydrazine hydrate. Alternatively, an ester

5 derivative of formula (VII) can be hydrolyzed to a carboxylic acid derivative of formula (XII)
using a biphasic mixture of aqueous sodium or potassium hydroxide solution and an etheral
solvent such as dioxan. A hydrazide derivative of formula (IT) can be obtained by activating an
acid intermediate of formula (XII), eg with ethyl chloroformate, thionyl chloride,
oxalylchloride or a peptide coupling reagent, and subsequent coupling with hydrazine, General

10 scheme ] is hereinafier further illustrated by general procedures 1HIA and HIB.

The corresponding pharmaceutically acceptable salts with acids can be obtained by
standard methods known fo the person skilled in the art, e.g. by dissolving the compound of
formula I in a suitable solvent such as e.g. dioxan or THF and adding an appropriate amount of
the corresponding acid. The products can usually be isolated by filtration or by chromatography.

15 The conversion of a compound of formula I into & pharmaceutically acceptable salt with a base
can be carried out by treatment of such a compound with such a base. One possible method to
form such a salt is e.g. by addition of 1/n equivalents of a basic salt such as e.g. M{(QH),,
wherein M = metal or ammonium cation and n = number of hydroxide anions, to a solution of
the compound in a suitable solvent (¢.g. ethanol, ethanol-water mixture, tetrahydrofuran-water

20 mixture) and to remove the solvent by evaporation or lyophiiisation.

Insofar as their preparation is not described in the examples, the compounds of formula 1 as
well as all intermediate products can be prepared according to analogous methods or according
to the methods set forth herewithin. Starting materials are commercially available, known in the

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



XIl Scheme 9: General Scheme | A 4-aryloxy-cyclohexanecarboxylic acid ester of formula (VII)
can be converted to a hydrazide derivative of formula (ll) by heating with hydrazine hydrate.
Alternatively, an ester 5 derivative of formula (VU) can be hydrolyzed to a carboxylic acid derivative of
formula (XI) wsing abiphasic mixture of aqueous sodium or potassium hydsexigg,spiktignand an
etheral solvent such as dioxan. A hydrazidc derivateve of formula (IT) can be obtained by activating an
acid intermediate of formula (Xl1), e.g. with ethyl chloroformate, thionyl chloride, oxalylchloride or a
peptide coupling FeXYeRe %%%%%ht%@%ﬁﬁ@%tﬁfmﬂh’@f@éhé@ thissohentierTrisy be
hereinaftedfurthiercifl ustfaiedoby! gemeratprocedurés BlAvanaviithBue capligcorrespeniindback to
pharmace%@ﬁ%ﬁm&t@%@ saltswvith acids can be obtained by standard methods known to the
person skilled in the art, e.g. by dissolving the compound of formula | in a suitable solvent such as e.g.
dioxan or BE-gRdadding po.appropriate amount of the corresponding acid. The products can usually
be isolated by filtration or by chromatography 15 The conversion of a compound of formula | into a

pharmaceutlcalIyla]%cegtglp(lgrﬁlt gy n,l ase.can be carrle c% treat ent such a com é)ound with
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pKi (hVla) 1 7.03 24 7.57 47 7.95 2 8.62 258.43 48 7.32 3 7.20 26 7.90 49 8.26 4 8.17 27 8.6850 8.57
57.85288.80516.73 6 6.05
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3
Ex# pKi (hvia) Ex# | pKi(hvVia) Exd pKi (hvia)
i 703 24 757 47 795
3 8.62 25 §.43 48 732
3 750 55 750 49 806
3 817 57 5.68 55 857
5 785 28 880 51 6.73
6 6.05 29 880 52 772
7 726 30 855 53 855
8 889 31 747 54 8.07
g 776 33 8.89 55 712
10 85 33 817 56 817
i 596 34 6.84 57 8.21
iz 864 35 &7 58 733
13 682 35 8.49 56 §.35
14 .00 37 846 &0 XL
15 885 38 .10 &1 6.35
16 846 35 819 62 775
17 846 40 746 63 654
18 860 X 8.5 62 777
19 g7 Py 775 65 784
20 6.60 43 676 66 6.71
57 7563 ‘ 44 7.85 67 758
5 805 i5 843 68 847
23 6.44 46 6.93

Table 3: human Vla pKi of selected examples

Pharmaceutical Composijions

The compounds of formula T as well as their pharmaceutically usable acid addition salts

can be used as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical

5 preparations can be administered orally, e.g. in the form of tablets, coated tablets, dragées, hard
and soft gelatine capsules, solutions, emulsions or suspensions. The administration can, however,
also be effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of

injection solutions.

The compounds of formula I and their pharmaceutically usable acid addition salts can be
10 processed with pharmaceutically inert, inorganic or organic excipients for the production of
tablets, coated tablets, dragées and hard gelatine capsules. Lactose, corn starch or derivatives

thereof, talc, stearic acid or its salts etc can be used as such excipients ¢.g. for tablets, dragées
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and hard gelatine capsules. Suitable excipients for soft gelatine capsules are e.g. vegetable oils,

waxes, fats, semisolid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and syrups are e.g. water, polyols,

saccharose, invert sugar, glicose etc. Suitable excipients for injection solutions are e.g. water,

5 aleohols, polyols, glycerol, vegetable oils etc.Suitable excipients for suppositorics are ¢.g. natural
or hardened oils, waxes, fats, semi-liquid or liquid polyols etc..

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

10 therapeuticaily valuable substances.

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

although the above upper limit can also be exceeded when necessary.

15 The following examples illustrate the present imvention without limiting it. All

temperatures are given in degrees Celsius.
Examples of compositions according to the invention are, but are not limited to:

Example A

Tablets of the following composition are manufactured in the usual manner:

mgredient mg/tablet

5 25 100 560
1. Compound of formula I 5 25 100 500
2. Lactose 45 105 30 150
3. Com Starch 15 6 6 60
4. Microcrystalline Cellulose 34 30 30 450
5. Magnesium Stearate 1 1 1 i
Total 100 167 167 831

20 Table 4: possible tabiet composition
Manufacturing Procedure

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



8.64 35 8.10 58 7.33 13 8.82 36 8.49 59 8.25 14 9.00 37 8.46 60 8.15 15 8.85 38 9.10 61 6.35 16 8.46
398.19 62 7.70 17 8.46 40
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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

Capsules of the following composition are manufactured:
ingredient mg/capsule

5 10 25 100 300
1. Compound of formula I 5 10 25 160 500
2. Lactose 159 155 123 148 -
3. Com Starch 25 30 35 40 70
4. Tale 10 5 15 10 25
5. Magnesium Stearate 1 - 2 2 5
Total 200 200 200 300 6G0
5 Table 5: possible capsule ingredient composition

Manufacturing Procedure

1. Mix ingredients 1, 2 and 3 in & suitable mixer for 30 minutes.

2. Add ingredients 4 and 5 and mix for 3 minutes.

3 Fill into a suitable capsule.

10 The compound of formula 1, lactose and corn starch are firstly mixed in 2 mixer and then in

a comminuting machine. The mixture is returned to the mixer, the talc (and magnesium stearate)
is added thereto and mixed thoroughly. The mixture is filled by machine into suitable capsules,

e.g. hard gelatine capsules.

Example B-2

15 Soft Gelatine Capsules of the following composition are manufactured:

ingredient meg/capsule

Compound of formula | 5

Y

Yellow wax

’)

Hydrogenated Soya bean o1l

Partially hydrogenated plant oils 34
Soya bean oil 110
Total 165

Table 6: possible soft gelatine capsule ingredient composition



7.46 63 6.54 18 8.60 418.54 64 7.77 19 8.42 42 7.75 65 7.84 20 6.60 43 6.7666 6.71 21 7.53 44 7.85
67 7.58 22 8.05 45 8.43 68 8.42

10
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mgredient mg/capsule
Gelatin 75
Glycerol 85 % 32

Karion 83

& {dry matter)

Titan dioxide

6.4

Iron oxide vellow

1.1

Total

116.5

Tabie 7: possible soft gelatine capsule composition

Manufacturing Procedure

The compound of formula [ is dissolved in a warm meliing of the other ingredients and the

muxture 18 filled into soft gelatin capsules of appropriate size. The filied soft gelatin capsules are

treated according to the usual procedures.

Exampie C

Supposttories of the following composition are manufactured;

ingredient me/supp.
Compound of formula I 15

Supposttory mass 1285

Total 1300

Table 8: possible suppository composition

Marnufacturing Procedure

The suppository mass is melted i a glass or steel vessel, mixed thoroughly and cooled to

45°C. Thereupon, the finely powdered compound of formula 1 is added thereto and stirred until it

hag dispersed completely. The mixture is poured into suppository moulds of suitable size, left to

cool, the suppositories are then removed from the moulds and packed individually in wax paper

or metal foil.

Example D

Injection solutions of the following composition are manufactured;

ingredient

mg/injection solution,

Compound of formula 1

-
3

Polyethylene Glvcol 400

156

acetic acid

g.s. ad pH 5.0




23 6.44 46 6.93 Table 3: human Via pKi of selected examples Pharmaceutical Compositions The
compounds of formula | as well as their pharmaceutically usable acid addition salts can be used as
medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations can

be administered atadlyseg. in the form of tablets, coated tablets, dragoes, baigwaagheoiigglatine
capsules, solutions, emulsions or suspensions. Thﬁﬁadmlnlstratlon can, however, also be effected

rectally, e g. imtheformof suppositories;or parenterally,e-g—i-the-form-ef-injection-selution he
compounds G UIASE AR i harmaceutically usaBte!dtidaddition sa an be 10 Qrocessed with
pharmace[mbaily memt;blmrgammwrg@m@)ﬁm@mimts for the production of tablets, coated tablets,
dragees and hard gelatine capsules. Lactose, corn starch or derivatives thereof talc, stearic acid or its
salts etc canhgused:asrsuehigxcipients e.g. for tablets, dragoes WO
2010/057795PCT/EP2009/064804 33 and hard gelatine capsules. Suitable exciptents for soft gelatine

capsules are e ﬂhé’@%ﬁﬁz‘ﬁi%ﬁo\“@ﬂ@si1@%&@%%@@@&&1&%‘@@@&9@&@6 coRHERDIE ‘gx&:lplents
for the ma L%factu Ure o tlﬂ[l] %f'm dé{ u gdatregeoq) V\éat?r %d;/(éjg c arose Invert sug % ucose
etc. Suitable excipiont njection solUtions are e.g. water, Hofe, puiyork J&M:%F%I E¥ble oils
etc. Suﬁab?@%ﬁb@ﬁt@‘?o?célﬁfﬁﬁ]oéﬁﬁiéé aravatgr nﬁ?ﬁréﬂ’}@ﬁlﬁ%\r&eﬁ@@%ﬂlsfﬁmi(eﬁfofa{@i%@ﬁmlqmd or
liquid polyerisetoate oveMereodetctiieggharmaceutical preparations can contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotExpresisute, buffers, masking agents or antioxidants. They can also contain still other
10therapeutically valuable substances. The dosage can vary within wide limits and will of course,
be fitted tcsHaecndividuab Neguicroenisineash particwargase. In general, in the case of oral
administration a daily dosage of about 10 to 1000 mg per person of a compound of general formula |
should be agmgpﬂate although the above upper limit can also be exce&gﬁg Jyhen necessary. . The

H rretratn thna e $
followingrexamptes-itiustrate-the-presentinvention-witheutlimiting-it—-Al-temperatures-are given in

degrees Cepsiieund Ehiarpiied of compositions according to the invention are, but are not limited to:
Example A Jahletsof 1 dellowing composition are mapyfactured in the usual manner: ingredient mg/
tablet 2

1\J[UU . o _
icrocrystalline cellulose (AVICEL PH 102) 1400

Sodium carboxymethy! cetlulose 14
Polyvinylpyrrolidon K 30 16
Magnesiumstearate 10
Flavoring additives 1
Total 2500

Table 10: possible sachet composition
10 Manufacturing Procedure

The compound of formula I is mixed with lactose, microcrystalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water. The

granulate is mixed with magnesiumstearate and the flavoring additives and filled into sachets.

Examples

15 The fotlowing examples | — 69 are provided for iltustration of the invention, They should
not be considered as limiting the scope of the invention, but merely as being representative
thercof.

Intermediate of formula (V)

cis/trans-4-Trimethylsilanyloxy-cyclohexanecarboxylic acid ethyl ester (2:1)
20 To a solution of cis/trans-4-hydroxycyclohexane carboxylic acid ethyl ester (2:1) (5.0 g, 29
mmol) and imidazole (4.4 g, 64 mmol) in N,N-dimethyiformamide (90 ml) was added
trimethylsilyl chloride (4.0 ml, 32 mmol} at -5 °C. Stirring for 1 h at room temperature was



500 1. Compound of formula 1 5 25 100 500 1. Lactose 45 105 30 CA 3. Corn Starch 15 6 6 60 4,
Microcrystalline Cellulose 34 30 30 450 S. Magnesium Stearatc 1 1 1 | Total 100 167 167 831
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followed by partitioning between tert-butyl methyl ether(300 ml) and water (150 mi). The layers
were separated. The organic layer was washed with two 150-ml portions of water and one 50-ml
portion of brine, dried over anhydrous sodium sulfate and concentrated in vacuo to give the title
compound (6.7 g, 94%}) as colorless oil. MS m/e: 245 (M-+H").

4-Alkoxv-cvelghexanecarboxviic acid ester intermediates of formula (VID

[, ]

Heductive Etherification
Generaj procedure I:

To a solution of cis/trans-d-trimethylsilanyloxy-cyclohexanecarboxyiic acid ethyl ester (2:1) in

dichloromethane (0.1 M) are added consecutively a ketone or an aldehyde of formula (V1) (0.85
10 eq) and trimethylsilyl triflucromethanesulfonate (0.10 eq) at -78 °C. The reaction mixture is

stirred for 1 h. After addition of triethylsilane (1 eq) the cooling bath is removed and the reaction

mixture 1s allowed to warm to room temperature. Stirring is continued over night. The mixturc is

quenched with saturated aqueous sodium bicarbonate solution. The layers are separated. The

organic layer is dried over anhydrous sodium sulfate and concentrated in vacuo. Purification by
15 flash-chromatography gives a 4-alkoxy-cyclohexanecarboxvlic acid ester intermediate of

formula (VIl).

General procedare HA:
An  alkoxy-trimethyl-silane intermediate of formmla (IX) is formed in situ by adding
trimethylsilyl trifluoromethanesuifonate (1 eq) to a solution of an alcohol derivative of formula
20 (VI) (1 eq) and 2,6-lutidine (1 eq) in dichloromethane (0.1 M) at -78 °C. After 1 h 4-
cyclohexanonecarboxylic  acid  ethyl ester (X) (0.85 eq) and trimethylsilyl
trifluoromethanesulfonate (0.1 eq) are added consecutively. The reaction mixture is stirred for 1
h. After addition of triethylsilane (2 eq) the cooling bath is removed and the reaction mixture is
allowed to warm to room temperature. Stirring is continued over night. The mixture is quenched
25 with saturated aqueous sodium bicarbonate solution. The layers are separated. The organic layer
is dried over anhydrous sodium sulfate and concentrated in vacuo. Purification by flash-
chromatography gives a 4-alkoxy-cyclohexanecarboxylic acid ester intermediate of formula
(VH).

General procedure 11B:

30 A trimethylsilyloxy intermediate of formula (IX), which is commercially available or which can
be prepared according to methods known in the art, is dissoived in dichloromethane (0.1 M). 4-
Cyclohexanonecarboxylic  acid  ethyl ester (X) (085 eq) and trimethylsilyl
trifluoromethanesulfonate (0.1 eq) are added consecutively at -78% °C. The reaction mixture is
stirred for 1 h. After addition of triethylsilane (2 eq) the cooling bath is removed and the reaction

35 mixture is allowed to warm to room temperature. Stirring is continued over night. The mixture is
quenched with saturated aqueous sodium bicarbonate solution. The layers are separated. The

organic layer is dried over anhydrous sodium sulfate and concentrated in vacuo. Purification by



20 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 50C. WO 2010/057795PCT(EP2009/064E_304 34 3.
Pass the granules through suitable milling equipment. 4. Add ingredient 5 and mix for three minutes;

compress onasuiaierpsess. Example B-1 Capsules of the following compesitionaig:manufactured:
ingredient mg/capsule 0 25 100 500 1. Compounskof formula 1 5 10 25 100 500 2. Lactose 159 155

123 148 - ) . . . .
flash-chromatography gives a 4-alkoxy-cyclohexanecarboxylic acid ester intermediate of

formula (VII).

4-Alkoxy-cyciohexanecarboxvlic acid ester |
trans-4-Ethoxy-cyclohexanecarboxylic acid ethyl ester
5 and
4-Alkexy-cyclohexanecarboxvlic acid ester 2
cis-4-Ethoxy-cyciohexanecarboxylic acid ethyl ester
trans-4-Ethoxy-cyclohexanccarboxylic acid ethyl ester and cis-4-ethoxy-cyclohexanecarboxylic
acid cthyl ester were obtained from acetaldehyde according to general procedure 1 after
10 separation by flash-column chromatography.

trans-4-Ethoxy-cyclohexanecarboxylic acid ethyl ester was obtained as light vellow oil in 18%
vield. MS m/e: 200 (M ")
cis-4-Ethoxy-cyclohexanecarboxylic acid ethyl ester was obtained as light yellow oil in 24%
yield. MS m/e: 201 (M+H™)

15 4-Alkexy-cyciohexanecarboxylic acid ester 3
trans-4-Isepropexy-cyclohexanecarboxylic acid ethyl ester
and
4-Alkoxy-cyciohexanecarboxvlic acid ester 4
cis-4-Isopropoxy-eyclohexanecarboxylic acid ethyl ester

20 trans-4-Isopropoxy-cyclohexanecarboxylic  acid  ethyl  ester  and cis-4-18opropoxy-
cyclohexanecarboxylic acid ethyl ester were obtained from acetone according to general
procedure | after separation by flash-column chromatography.
trans-4-Isopropoxy-cyclohexanecarboxylic acid ethyl ester was obtained as colorless oil in 23%
yield. MS m/e: 214 (M7}

25 cis-4-lsopropoxy-cyclohexanecarboxylic acid ethyl ester was obtained as light yellow oil in 57%
yield, MS m/e: 215 (M+H")

4-Alkoxy-cyciohexanecarboxylic acid ester §
trans-4-sec-Butoxy-cyclohexanecarboxylic acid ethyl ester
and
30 4-Alkoxy-cyclehexanecarboxylic acid ester 6
cis-4-sec-Butoxy-cyclohexanecarboxylic acid ethyl ester

trans-4-sec-Butoxy-cyclohexanecarboxylic  acid  ethyl  ester  and cis-4-sec-Butoxy-
cyclohexanecarboxylic acid cthyl ester were obtained from 2-butanone according to general
procedure | after separation by flash-column chromatography.

35 trans-4-sec-Butoxy-cyclohexancearboxylic acid ethyl ester was obtained as coloriess oil in 22%
vield. MS (EI) m/e: 228 (M7, 1%), 199 ([M-C,Hs]', 6%), 155 ([M-C4HsO]", 100%)



3. Corn Starch 25 30 35 40 70 4. Talc 10 5 15 10 25 5 Magnesium Stearatc 2 2 5 Total 200 200 200
300 600 5 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. 3. Fivontoa/&rteble capsule. 10The compound of formula I, lactogegpgheshsskasch are
firstly mixed in a mixer and then in a comminuting $hachine. The mixture is returned to the mixer, the
talc (and magnesium stcarate) is added thereto and mixed thoroughly. The mixture is filled by machine
into SuitabFéSé%ﬁ%ﬁ]@é@é?@?%%%%ﬂ@%ﬁw@g ethyl ester was obtamed as light vellow oil in 37%

vield. MS m/e: 229 (M+H")

4-Alkoxy-cyclohexanecarboxylic acid ester 7
trans-4-Cyciobutexy-cyclohexanecarboxvlic acid ethyl ester
5 and
4-Alkoxy-cyclohexanecarboxylic acid ester 8
cis-4-Cyclobutoxy-cyclohexanecarboxylic acid ethy! ester
trans-4-Cyclobutoxy-cyclohexanccarboxylic  acid  ethyl ester  and  cis-4-cyclobutoxy-
cyclohexanecarboxylic acid ethyl ester were obtained from cyclobutanone according to general
10 procedure I after separation by flash-column chromatography.

trans-4-Cyclobutoxy-cyciohexanccarboxyiic acid ethyl ester was obtained as colorless oil in 19%
yield. MS (EI) m/e: 155 ([M-C4H,07, 49%)
cis-4-Cyclobutexy-cyclohexanccarboxylic acid ethyl ester was obtained as light yellow oil in
58% yield. MS m/e: 227 (M+H")

i5 4-Alkoxy-cyclohexanecarboxvlic acid ester 9
trans-4-Cyclopentyloxy-cyclohexanecarboxylic acid ethyl ester
and
4-Alkoxy-cyclohexanecarboxylic acid ester 10
cis-4-Cyclopentyloxy-cyclobexanecarboxylic acid ethyl ester

20 trans-4-Cyclopentoxy-cyclohexanecarboxylic  acid  ethyl ester and cis-4-cyclopentoxy~
cyclohexanecarboxylic acid ethyl ester were obtained from cyclopentanone according to general
procedure I after separation by flash-column chromatography.
trans-4-Cyclopentoxy-cyclobexanecarboxylic acid ethyl ester was obtained as coloriess oil in 8%
yield. MS (EI) m/e: 240 (M™ 1%), 155 [M-CsHoO]", 30%)

25 cis-4-Cyclopentoxy-cyclohexanccarboxylic acid ethyl ester was obtained as colorless oil in 29%
yield. MS m/e: 241 (M+H")

4-Alkoxy-cyciohexanecarboxylic acid ester 11
trans-4-Cyclohexyloxy-cyclohexanecarboxylic acid ethyl ester
and
30 4-Alkoxy-cyclohexanecarboxylic acid ester 12
cis-4-~Cyciohexyloxy-cyclohexanecarboxylic acid ethvl ester

trans-4-Cyclopentoxy-cyclohexanecarboxylic acid ethyl ester and cis-4-cyclopentoxy-
cyclohexanecarboxylic acid ethyl ester were obtained from cyclohexanone according to genera)
procedure I after separation by flash-column chromatography.

35 trans-4-Cyclohexyloxy-cyclohexanecarboxylic acid ethyt ester was obtained as colorless oil in
13% yield. MS (EI) m/e: 254 (M)



Example B-2 15 Soft Gelatine Capsules of the following composition are manufactured: ingredient
mg/capsule Compound of Oula | Yellowax 8 Hydrogenated Soya bean oil 8 Partially hydrogenated
plant oils 34 Soya bean oil 110 Total 165 Table 6: possible soft gelatine capsule ingredient
composition Wr@eke/0a7 795PCT/EP2009/064804 35 ingredient mg/capselefpeladin /g1 rcerol 85
% Karion 83 8 (dry matter) Titan dioxide 0.4 40

cis-4-Cyclohexyloxy-cyclohexanecarboxylic acid ethyl ester was obtained as coloriess oil in
51% yield. MS m/e: 255 (M+H")

4-Alkexy-cyclohexanecarbexylic acid ester 13
(RS)-trans-4-(2-Methoxy-1-methyi-ethoxy)-cyclohexanecarboxylic acid ethyl ester
5 and
4-Alkoxy-cyclohexanecarboxylic acid ester 14
(RS}-cis-4-(2-Methoxy-1-methyl-ethoxy)-cyclohesanecarboxylic acid ethyl ester
(RS)-trans-4-{2-Methoxy-1-methyl-cthoxy)-cyclohexanccarboxyiic acid ethyl ester and (RS)-cis-
4-(2-methoxy-1-methyl-ethoxy)-cyclohexanecarboxylic acid ethyl ester were obtained from
10 methoxyacetone according to general procedure 1 after separation by flash-column
chromatogranhy.
(RS )-trang-4-(2-Methoxy-1-methyl-ethoxy)-cyclohexanecarboxylic acid ethyl ester was obtained
as colorless oil in 21% yield. MS m/e: 245 (M+H")
(RS)-cis-4-(2-Methoxy-1-methyl-cthoxy)-cyclohexanecarboxylic acid ethyl ester was obtained
15  as coloriess oil in 43% vield. MS m/e; 245 (M+H")

4-Alkoxy-cyclohexanecarboxylic acid ester 15
{RS})-trans-4-(2-Acetoxy-i-methyl-ethoxy}-cyclohexanecarboxviic acid ethyl ester
and
4-Alkoxy-cyclohexanecarboxylic acid ester 16
20 (R8)-cis-4-(2-Acetoxy-1-methyl-ethoxy)-cyclohexanecarboxylic acid ethyl ester

(RS)-trans-4-(2-Acctoxy-1-methyl-ethoxy)-cyclohexanecarboxylic acid ethyl ester and (RS)-cis-
4-(2-acetoxy-1-methyl-ethoxy)-cyclohexanccarboxylic acid ethyl ester were obtained from
acetoxyacetone according to general procedure [ after separation by flash-column

chromatography.

2
Lh

(RS)-trans-4-(2-Acctoxy-1-methyl-ethoxy)-cyclohexanecarboxylic acid ethyl ester was obtained
as light yellow oil in 13% vield. MS m/e: 273 (M+H")
(RS)-cls-4-(2-Acetoxy-1-methyl-ethoxy)-cyclohexanccarboxylic acid ethyl ester was obtained as
light yellow oil n 41% yield. MS m/e: 273 (M+H")

4-Alkoxy-cyclohexanecarboxylic acid ester 17
30 (RS)-trans-4-(3,3,3-Trifluore-1-methyl-propoxy)-cyclohexanecarboxylic acid ethyl ester
and
4-Alkoxy-cyclohexanecarboxylic acid ester 18
(RS}-¢is-4~(3,3,3-Triflnoro-1-methyl-propexy)-cyclobexanecarboxylic acid ethyl ester
(RS)-trans-4-(3,3,3-Trifluoro-1-methyl-propoxy)-cyclohexanecarboxylic acid ethyl ester and
35 (RS)-cis-4-(3,3,3-triflucro-1-methyl-propexy)-cyclohexanecarboxylic  acid ethyl ester wers
obtained from acetoxyacetone according to general procedure I after separation by flash-column

chromatography.



Iron oxide yellow 1.1 Total 116.5 Table 7: possible soft gelatine capsule composition Manufacturing
Procedure 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 5
treated accoreiogzéeotirerysual procedures. Suppositories of the following cempesHindiaien
manufactured: Manufacturing Procedure 10The suppository mass is melted in a glass or steel vessel,
mixed thoroughly and cooled tg 45C. Thereupon, the finely powdered compound of formula | is added
thereto an&&%ﬁ‘@ﬁlﬁjﬁﬁpi’?ﬁégrgﬁé‘ﬁg?sbal%ﬁﬂﬁé‘@%ﬁﬁ@Fﬂb&%@%’@ﬁl’é‘é #6td Ybpbesitorimoulds of
suitable sizétdetdtecodhrite sippositords M8 (hémrenidzedfrom the moulds and packed individually
in wax paperspcmetat foil-erExampla- jnigetionsolitions.ofdhe foloming gempgsition.are .
manufactu(gggzingg%%QFOQIQ%QIQHQ%Q}J/IECW%@% @@*‘ ter for injection solutions ad 1.0 ml Table
anu roc

9: possible Injection solution composition actarin dure  The compound of formula | is

dissolved in a mixture of PolyethylgngﬂGlzcol 450 and water for injection (part). The pH is adjusted to
5.0 by acetic acid. The volume is adjuttedr i6 T BRTHBI EHEaTDI 6P &585itial amount of water. The

solution is filter&df/ Hifdd-hidRareylemy abeappioirrt phesheje aark btbetived aEbanyiptaEidabikts of

the following composition are manufactured: ingredigsat mg/sachet Compound of formula 1 50 Lactose,
fine powden:LQik Misfasisalinecaltdose (YLOES fhd02) 14 from 1,3-dibenzyloxy-2-propanol
according to general procedure TIA. MS m/e: 427 (M+H™Y)

10 4-Alkoxy-cyclohexanecarboxvlic acid ester 20
cis/trans-4-(2-Hydroxy-1-hydroxymethyl-ethoxy)-cyclohexanecarboxylic acid ethyl ester
(3:7)

To an argon purged solution of cis/trans-4-(2-benzyloxy-1-benzyloxymethyl-cthoxy)-
cyclohexanecarboxylic acid ethyl ester (2.30 g. 5.39 mmol) in acetic acid (54 ml) was added

15 palladium on charcoal 10% (0.57 g). The reaction mixture was purged with hydrogen gas and
stirred at room temperature for 3 h under an atmosphere of hydrogen gas. The catalyst was
removed by filtration over Decalite. The filtrate was concentrated in vacuo. Flash-
chromatography with n-heptane/ethy! acetate as eluent gave the title compound (0.74 g, 56%) as
colorless oil. MS m/e: 247 (M~+H™)

20 4-Alkoxy-cyclohexanecarboxylic acid ester 21
{RS})-cis/trans-4-]1-Hydroxymethyi-2-(toluene-4-sulfonyioxy)-ethoxyl-
cyclobexanecarboxylic acid ethyl ester (3:7)
To a solution of cis/trans-4-(2-hydroxy-1-hydroxymethyl-ethoxy)-cyclohexanecarboxylic acid
ethyl ester (3:7) (0.74 g, 3.0 mmol) and triethylamine (6.42 ml, 3.0 mmo}) in dichloromethane
25 (30 ml) a catalytic amount of 4-N,N-dimethylaminopyridine was added. A solution of p-
toluenesulionyl chloride (0.57 g, 3.0 mmol) in dichloromethane (10 ml) was added dropwise at
room temperature. Stiring for 16 h was followed by partitioning between ethyl acetate (100 mi}
and 0.5 M aqueous hydrogen chloride solution (50 ml). The layers were separated. The aqueous
layer was extracted with two portions of ethy! acetate, The combined organic layers were washed
30 with one portion of brine, dried over anhydrous sodium sulfate and concentrated in vacuo. Flash-
chromatography with n-heptane/ethyl acetate as eluent gave the title compound (0.46 g, 38%) as
colorless oil. MS m/e: 401 (M+H")

4-Alkoxy-eyclehexanecarboxvlic acid ester 22
cis/trans-4-(Tetrahydro-pyran-4-yloxy)-cyclohexanecarboxylic acid ethyl ester (7:1)
35 The title compound was obtained as colorless oil in 49% yield from tetrahydro-pyran-4-one
according to general procedure L. MS my/e: 257 (M+H"Y)



1400 Sodium carboxymethyl cellulose 14 Polyvinylpyrrolidon K 30 10 Magnesiumstcarate 10 Flavoring
additives 1 Total 2500  Table 10: possible sachet composition 10 Manufacturing Procedure The
compound of formula | is mixed with lactose, microcrystalline cellulose and sodium carboxymethyl
cellulose andwgramilsertawith a mixture of polyvinylpyrrolidone in water. Theeapslasgdssmixed with
magnesiumstearate and the flavoring additives andZilled into sachets. Examples 15The following
examples 1 - 69 are provided for illustration of the invention. They should not be considered as
Limiting the scope of the inventibit BOFYroreiRhaEperighesricamdastetidreof Intermediate of formula

(V) cis/trans-4<Tsietsyisibaipidsyloyclish@xanecarboyyliciacicatbyd dateri{2 Hci @6 fid asaglution of
cis/trans- 41@@@%&@&5310@18&&{3@ ﬂﬁﬂb&MﬁﬁQ&l@iQﬂé Q%I%B@lé’d)e(@olg ﬁ%r%mﬂ?) ahghim Eﬂaﬂq«? (4.4 9,

64 mmol) (ﬂl% E%W@@m'ﬂ%fg%%éﬂé%%ﬁ %?%é&} Wéﬁlﬁ(ﬁ% 0 nil, 32 at 0-5

m
C. Stirring for 1 at room temperature was 6]4%961‘0518&3
partltlo:hlng ﬁet@eghetéﬁﬁﬁ’&lrﬁiﬁwﬁﬂ Eihet(860 Ay ahdivater e15b KiprtHendferaiére @e‘ﬁﬁ?&ted

The organienhayeatwasOwdshied swithlewid 150-G1l portibnsaofaddte dame ane:60-imM(portion ptdrine; dried
over anhydoommamalum@sw&@@@ﬁdm@e@mrata@d @d@ﬁ%ﬁ%%@éﬁ@&ﬂ&&o%BQHEMQJ( 03 M%) as

colorless oj. Mﬁo’ﬁ@ag c?d@gig@]ﬁwéd' flb@‘gccyé%f L%(?nef?%honhc ac gl H%sét% dpet%r{gﬁd %We dqj formula

(VIl) Reductive Etherification Ge rocedure

cis/trans-4MHSH8thg &t gh%%ﬁt%?é%ﬁgﬁéﬁ@%%%l?@l%ﬁféﬂW‘l‘%’é@rr@ 1J1§ ERetioromistHANE¢0.1 M)
are addedreorsenutivety ecketometd amatdehyoensifomulkeddid) (6086ion (150 ml) and tert-butyl

methyl ether (150 ml). The layers were separated. The aqueous layer was extracted with two

150-ml portions of tert-butyl methyl ether. The combined organic layers were washed with two

50-mi portions of water and one 50-ml portion of brine, dried over anhydrous sodium sulfate and

concentrated m vacuo. Flash-chromatography with n-heptane/ethyl acetate as eluent gave the
15 title compound (0.46 g, 38%) as colorless oil. MS m/e: 263 (M+H")

4-Alkoxy-cyclohexanecarboxylic acid ester 24
trans-4-tert-Butoxy-cyelohexanecarboxylic acid ethvl ester
and
4-Alkoxy-cyclohexanecarboxylic acid ester 25
20 cis-4-teri-Buatoxy-cyclohexanecarboxylic acid ethyl ester
To a solution of cis/trans-4-hydroxycyclohexane carboxylic acid ethyl ester (2:1) (1.0 g 5.8
mmol} and di-tert-butyl dicarbonate (2.9 g, 13.4 mmol) in dichloromethane (6 ml) was added
anhydrous magnesium perchlorate (0.13 g, 0.58 mmol) which was previously activated in high
vacuo (ca. I mbar) at 150 °C for 1 h. Stirring for 16 h at 40 °C was foliowed by partitioning
25 between dichloromethane (50 ml) and water (30 ml). The layers were separated. The aqueous
layer was extracted with one 50-ml portion of dichloromethane. The combined organic layers
were dried over anhydrous sodium sulfate and concenirated in vacuo. Purification by flash-
chromatography with n-heptane/tert-butyl methyl ether as cluent gave pure trans-d-tert-butoxy-
cyclohexanecarboxylic acid ethyl ester and cis-4-tert-butoxy-cyclohexanecarboxylic acid ethyl
30 ester.
trans-4-tert-Butoxy-cyclohexanecarboxylic acid ethyl ester was obtained as colorless oil in 8%
yield. MS (EI) m/e: 228 (M 1%), 155 [M-CyHoOT, 61%)
cis-4-tert-Butoxy-cyclohexanecarboxylic acid ethyl ester was obtained as colorless oil in 8%
yield. MS m/e: 229 (M+HH

4-Alkoxv-cveiohexanecarboxviic acid intermediztes of fermula (XID

[
L

4-Alkoxy-cyclohexanecarboxylic acid i
cis/trans-4-(Oxetan-3-yloxy)-cyciochexanecarboxvlic acid {1:3)



10 eq) and trimethylsilyl trifluoromethanesutfonate (0.10 eq) at -78 C. The reaction mixture is stirred for
1 h. After addition of triethylsilanc (1 eq) the cooling bath is removed and the reaction mixture is
allowed to warm to room temperature. Stirring is continued over night. The mixture is quenched with
saturated aqueous sadiugs bicarbonate solution. The layers are separated.pFhep@sagunedayer is dried
over anhydrous sodium sulfate and concentrated i#vacuo. Purification by 15 flash-chromatography
gives a 4-aikoxy-cyclohexanecarboxylic acid ester intermediate of formula (VII). General procedure

HA: An alld&xy-trimeti9t¥ithe iftbrm&ditasrrbintnarasoms orlied whsner by faing tinvdinyidily|
trifluorometianbstiTonshexilag)dd atkplation Gf AN Gkohol derivatiyenabfesnulal 201449 {ddeq) and
2'6"UEg;n(%&ﬂaﬁmﬂm&éﬁbl@&[ﬁ@mﬁl?egg%.]3' M)r@ﬁﬂﬁa&el‘%ﬁﬁéd ng&&w%qzﬁ%gwgﬁ%mgﬁd@%?@ $thhy'
ester 8 rimethylsilyl rifluoromethanesulfonate (0,1 eq) are added consecutively. The
reaction m%ﬁ%g El% 1‘21“ rédl?glrnly1%%&5?%25&50%}(0?%@% / 5 an%n%][é% the qiar‘\cﬁtﬁgtﬁf% @ﬁB@ed and
the reactioh YhidiHFEYS WIGned GHRERR toirEem tomperaher i ystirtsrisceartidicthovarpyhiasihe
mixture is yaenshed@switisatiitate gatueoussogiumtbicafbonatebsolttiopafhélayersardried
;ep;aft_rate_doweaargamwmwﬁl @ﬂﬁd@éﬁa %ﬁmff%@q‘gi%ﬁ@”ﬁ{g ?ééﬁi&é; %&n%éésﬂzé& Y@Cikkﬂ-d_
urification py. flash~chromategraphy gives a 4-alkoxy-cyclohexanggcarboxyfte acid ester intermediate
of formuIa%l\%c)lﬂ%%g%e%?%%%?%%%i%ﬁg%d%?}iﬁg%ﬁ%s&gﬁ@% vt (gf‘rzé@a@% bm{'} C Whith is
commerci&l)AEHREIAEE R daitbapiaparsd Redbienag Retiehsus Rishmehihetbet, {40dslolved
in dichforomeéthariea(eb M)satir@ydipfrexairondearbdgflinbcithethylestecX)f@uB5eqy androanic
trimethylsilyletrifloromethancsaulfonate (@i Lealare addadgansecutively alH(8.G. Tha reacten
mbdure is Sied oL, AeL addiipnaldietnvislang 2 o) ihe-cooling baih s cemoved and the

reaction 35 mixture is allowed to warm to room temperature. Sring 1S continied ovar fight' fite

mixture is JleHeREE ith L&At ataest s abui e biEr sratesonitishy ket S eFaare sbisadated.
The orgariedesier iy eliiedovealadhydroashsddium sdliate anititconce ntnatedintod tueaRuifidation by
WO 2G10/804#b2pHRAA0RNABA-38 flashrenromalRgraRhi ONES R mpound (0.12 gz, 50%) as
4-a|koxy-c(yﬁ1%%asg%8am§>%lég @%ﬁ;@; inteimediate of formula (V11).

4-Alkoxy-cyclohexanecarboxylic acid ester 1 trans-4-Ethoxy-cyclohexanecarboxylic acid ethyl ester
Sand 4-Alkoxy-cyclohexanecarboxyli¢c acid ester 2 |s-4-Ethoxy-cyclohexanecarboxylic acid
ethyl ester trans-4-Ethox -(:y(:Iohe>><£a’%se%c?z§|55gﬁ’((gi(i’ck:k %%aiaegﬁ%’)%oégig"raﬁﬁ%g
cis-4-ethoxy-cyclohexdH ostyifdrabirsenpy estet-Wersobtelvhaxdrnen seetiltetyidé1ladtording to
general prﬁaed@m&Iﬁmtiﬁséﬂmmwmam@lummbmmbaﬂjmylic acid ethyl ester (7:1)
trc’;msg%gqﬁwscgpmb@@a@%@@wh&ﬁp%&%ﬁi&%ﬁ%ﬂv. s ebeansdipmiah yallaw iBayeld,MS
in/e: Gi$-4-Ethoxy-cy, xanecarboxylic acid et ster was obtained as.Light yellow oil in
24% yield. iﬁé rﬁ?er:e g%’ix%‘h Igfll}(-l)'l eﬁﬁ?ﬁﬁ?&&-é‘ifr&o aéi&‘r%ﬁégatf’o%%é%?&%%‘tf& g‘hmg with 1,4-
trans-4-1sOFTIEX. S CIohEhAEarBbsS it 26 By EsHsE d08 UOAIKORyTeY cRifixaniearb dxylie acid
ester 4 cidodidsopropoxystyciolexanecanboxylt agidathylesten 20 dranktd-lsopiopoiscyd)lahe
x?)neca:jb;avmm@]' _ 'tqﬁmy.leﬁ{@qap@igiarélé%@[alﬁgﬂ%yggyg@l&%ﬁf QneeR f@g&%@r%@i %&ﬁ}%‘ SRIGLWSHe
obtained from agetone according to general procedure | after separation sh-column
chromatography. té’jlngst-éf- %bﬁ‘ggé’;%‘y‘%é*féﬁé’ﬁ@%%%e%’é’{%&cjﬁc“&‘&%qg et‘ﬁiﬂ?ets é’r‘; \!@é‘g BBEEAMS P hs blorless
oil in Zs%aﬁéqai}qvpgdrw@: I@ﬁoemif solution. The combined "aqueous layers were acidified to pH | by

addition of concentrated hydrochloric acid solution (100 ml). The aqueous layer was extracted

with two 150-mi portions of dichloromethane. The combined organic layers from the acidic

extraction were dried over anhydrous sodium sulfate and dried in vacuo to give the title
30 compound (0.358 g, 93%) as yellow solid. MS m/e: 229 (M+H")

4-Adkexy-cyclohexanecarboxylic acid 3
cis/trans-4-Trifluoromethoxy-cyclohexanecarboxylic acid
To a suspension of N-bromosuccinimid (4.95 g, 27.8 mmoel) in dichloromethane {13 mi) were
consecutively added dry pyridine (2.5 ml) and hydrogen fluoride pyridine complex 70% (5.80 ml,
35 223 mmol) at -45 °C. The mixture was allowed to warm to 0 °C and stirred for 10 minutes. A
solution of cis/trans-4-methylsulfanylithiocarboxyoxy-cyclohexanecarboxylic acid ethyl ester
(1.46 g, 5.6 mmol) in dichloromethane (10 ml) was added dropwise. Stirring for 1 h at 0 °C was
followed by partitioning between tert-butyl methyl ether (150 m) and a mixture of saturated



25 cis-41sopropoxy-cyclohexanecarboxylic acid ethyl ester was obtained as light yellow oil in 57%
yield. MS ink: 215 (MA-) 4-Alkoxy-cyclohexanecarboxylic acid ester 5
trans-4-sec-Butoxy-cyclohexanecarboxylic acid ethyl ester and 304-Alkoxy-cyclohexanecarboxylic acid
ester 6 WO 0i/ds586-Butoxy-cyclohexanecarboxylic acid ethyl ester perep2069/064804
trans-4-sec-Butoxy-cyclohexanecarboxylicacidethylesterandcis-4-sec-Butoxy- cyclohexanecarboxylic
acid ethyl ester were obtained from 2-butanone according to general procedure 1 after separation by
flash-colurfFeRrOMSHOYr BishPoRs  satins bl iliod) e yoietarandpmt ynecacitl Bin g bswr Qs
obtained asl¢civiles$ondincdRYsyizto MBH(Elidirks @28 NEL, 1h) ThODH M=C 2/ahBle6%) 9 14B5by

(M 4C4| 1%1:153@%)?&0%@ ZQJEQ{@@Z)K?@E&JH&P 39&%@@6@@161%%10 ml). The iayersil wcre7 §parated MS
cis-4-sec-Buto 0 ne xylic e r ain yell()i ie

rn/c: 229 (%/Ilﬂé E%%X%ko%‘? g%hégaﬁeérggx%% gg{{g ster 7o © (& Lgtyﬁ mCQ’nl e}’ quw
trans-4>CyE8BHE W%&W&ﬁ%é’%@‘%ﬁﬂ?@%|‘61@}hW%si@r’%iaﬁﬁfHQNk@W-c%lmﬁe@é@ﬂ%@l|c acid
ester 8 chloride spibideCyoibbutodf-cyclohexangcarberylivacid-ethylesiens sodium sulfate and

trans-4- Cyﬁemiﬁ@w@yck@a@aam@@fmeﬁtgﬂﬂemm@&%@MG %éﬁcwel&%%&moxym acid ethyl
Cyc'ohexagﬁefe%y%%gg*gg (aiet et gRlaned 1o o/ eRhianene ASeofINg, SERSIaL 10

procedureI after se ratlon column'c
trans-4-Cy¢d 5 Ewga%%%8&%98%&%%%%%@%@&@5@ﬁ%ﬁ"é@dchﬁ}’oﬁ@ﬁl%ﬂ?lfi 11 845 yield.
MS (EB ml@iﬂ@%\ O Cen-aimofide0u) dis42C ydlb Bito xseoyaciohexaneeas baxylticcdcid ie thydesier was
obtained asllightyelaw ikin £3%:yield. Mb%x&he@%?g@hﬂtha%@ré%r%%& &y&l%mﬂﬁﬁa{mz%l'c acid
ester 9 U Cuiopsoneyconpansspieadg siester andy

10 cis-4- 21 mgé’quc a |c] ethyl

4-Alkoxy-c cIohexanecarboxy iC aC| ester OXy- cy necar

ester 20 transA eI SPERI0RS dyefolidRanetaisB R FE%| ’éﬂﬁ/lpe‘ﬁé‘?a&ﬁﬂ Okl (M-H™)
lopentoxycyclohexanecarboxylic acid ethyl ester were obtalned from cyclopentanone according to
general procedure 1 after separation=By- a5l prnesiaden sftdgraphe (11

trans-4-Cyclopentoxy- cyclohexanecarboxyllc aC|d ethyl ester was obtalned as colorless oil in 8% yield.
MS (Ef nv'e: 24¢epereh momediss jbsHebR Bdedpeisatiay Stopedtalipxyclotiexanecarisbaylitcacid
ethyl esteaviasabtained as colorless oil in 29% yield. MS m/e: 241 (M+H-)

4-Alkoxy-gyciphexapegaraRylic ALt iRRIRk L HRDR:4GY RheXy I aay AN XRGSArRMiE agid ethyl

ester and .
in n-butanol (0.2-1 M) is heated at reflux for 16-72 h. After cooling to room temperature the

reaction mixture is partitioned between an organic solvent such as cthyl acetate or

20 dichloromethane and water. The layers are separated and the aqueous layer is extracted with two
portions of organic solvent. The combined organic layers are dried over anhydrous sodium
sulfate and concentrated in vacuo to give the crude title compound, which is used in the next step
without further purification.

General proceduare THB: Hydrazide formation from 4-alkoxy-
25  cyclohexanecarboxylic acid
To a solution of a 4-alkoxy-cyclohexanccarboxylic acid (1 eq) and triethylamine (1 eq) in
tetrahydrofuran (0.2 M) is added ethyl chloroformate at 0 °C. The reaction mixture is stirred for
I h. The ammonium salts are removed by filtration. The filtrate is added to a cold solution of
hydrazine hydrate (2 eq) m methanol (0.2 M), The reaction mixture is stirred at room
30 temperature for 2-16 h. The solvent is evaporated under reduced pressure and the residue is
partitioned between an organic sofvent such as ethyl acetate or dichloromethane and water. The
organic layer is separated. The aqueous layer is extracted with two or three portions of organic
solvent. The combined organic layers are dried over anhydrous sodium sulfate and concentrated
in vacuo to give the crude title compound which is used in the next step without further
35  purification.

Hydrazide 1



304-Alkoxy-cyclohexanecarboxylic acid ester 12
cis-4-Cyclohexyloxy-cyclohexanecarboxylic acid ethyl ester
trans-4-Cyclopentoxy-cyclohexanccarboxylic acid ethyl ester and

cis-4-cyclopemtoxyeyotahexanecarboxylic acid ethyl ester were obtained fregmeyslohgxapone
according to general procedure 1 after separation ¥ flash-column chromatography. 35
trans-4-Cyclohexyloxy- cyclohexanecarboxyllc acid ethyl ester was obtained as colorless oil in 15%

yield. MS (El) info: 254 (422888 sipe s tonipiaadd hpdrazide (1:1)
cis-4-Cycldthexylisxyeoyeione versedzrioxylic adidlethyresteliovasdbtdingshaseoloflesswilinblo yield.

MS m/e: 2Bkt Lydbhexanecarboxy heAKORYGYHADEXBOARL A BRIVIC AGIELSIRT 1R 173 (M)
(RS)-trans-4-(2-Methoxy-1-rciethyl-ethoxy)-cyclohexanecarboxylic acid ethyl ester 5and

4-Alkoxy-eycloltexanecarboxylic acid ester 14 Hydrazide 2

(RS)- c3|s -4-(2-Methoxy1- metgpél eth clog necarboxylic acid ethyl ester
(RS)-trans-4-(2-Methoxy-1- mefﬁy‘ﬁ 5% &%@5&%’%|@%W§Fﬁﬁ%ter and (RS)-cis-

4-(2-methdy- Tt%ém%ﬂ%wm@é%@%ﬁ i dBidetivyil distar woset otbaine dyfriotre 4G

methoxyacetbmey hceoitingyiegenaralpincedpteci bfierstpamtiompy dashcofwma chromatography.
(RS)-trans-4-(2-Methoxy-1-methyl-ethoxy)-cyclohcxanecarboxy c¢ acid ethyl ester was obtained as
colorless oil in 21% yield. MS m/c: 245 (M-11-1Hydrazide 3

(RS)-cis- 4 -(2-Methoxy-I-methyl-gthaxy)-cy. éggge&ﬂr%gg;gg& c!cgi,!etgé{l e&ter was obtained 15 as

colorl hln 4 % ield. MS rn/e: 245 (N exan caabox lic acid ester 15
(RS)- rans- (PR STON I e SW?dcfélo‘ﬁB%n‘é’éyﬁirb‘&ym aeid lé%yff@&ei?léﬁd@fmxy‘cydo
4-Alkoxy-CYHBHEkEAREEEETsKY ithatiftestepdding to general procedure ITTA. MS nve: 187 (M+H")
70(RS)-cis-4-(2-Acetoxy-l-methyl-ethoxy)-cyclohexanecarboxylic acid ethyl ester
(RS)-trans-4-(2-Acetoxy- 1 -methyl-ethoxy)-cycléhdsemd&carboxylic acid ethyl ester and

(RS)-cisd-(2-acelony-1 - mel-e oy QReIHRSALERIIC AE A siguvere obiained from

acetoxyacgfane. according to Vq/gner pro edur fter separation py fl olumn ch amatography.
25 (RS) tranT -4-(2-Acetoxy-I-methy 3t oxy j-C %Ioﬁgﬁa‘nfcgar oxlﬁillli/) atid fmes%%v $PBthined as

light Qénm% h’?’i%%%ﬁéykﬁs n‘ifé 27%‘( +fe¢)“Y‘F§S )dE@Wl(Q-Ad@tox§I@Pefa procedure  TIA.
-methyl-ethxyyapdlbhskdhacarboxylic acid ethyl ester was obtained as light yellow oil in 41% yield.
MS mile: 273 (M-EI-1/) 4-Alkoxy-cyclohexanecarboxylic acid ester 17
30(RS)-trans-4-(3,3,3-Trilluoro-1-methyl-proposjydryeideescanecarboxylic acid ethyl ester and

?RAS\I)kOXy Cygl‘)he{(ra'}lecarb%iéylﬂcfh Eﬁfé&ioheXﬁnecarbexvinc a?d hy dm?hdel .

cis rifluoro-1-me ropox ohexan ylic acid ethyl ester

(RS)- traniT- 3 ST met pr%%cz)}gy yclosﬁ)gi(a %{E%%x ? g’%tﬁ?f SRPERY o
(RS)ds- zil%éae@gaﬁ]?ﬂﬁé% AiGRERN S&bwlﬁyéfb&@%ﬁé&aﬁﬁémlﬂ HeitfStryt e WefE bbtained

from acetoxyacetone according to general procedure 1 after separation by flash-column
chromatography. Hydrazide 6

(RS)-trans-4-sec-Butoxy-cyclohexanecarboxylic acid hydrazide
The title compound was obtained as white solid in 93 % yield from (RS)-trans-4-sec-butoxy-
cyclohexanecarboxylic  acid  ethyl ester according to general procedure IA.
25 MS(EDm/e: 214 (M™)

Hydrazide 7
trans-4-Cyclobutoxy-cycichexanecarboxylic acid hydrazide
The title compound was obtained as white solid in 93 % yield from trans-4-cyclobutoxy-
cyclohexanecarboxylic  acid  ethyl ester according to general procedure 1A,
30 MS m/e: 213 (M+H
Hydrazide 8
cis-4-Cyclobutoxy-cyclohexanecarboxylic acid hydrazide
The title compound was obtained as white solid in 91 % vyield from cis-4-cyclobutoxy-
cyclohexanecarboxylic  acid  ethyl ester according to  general procedure 1A,
35 MSmw/e 213 (M+H")



WO 2010/057795PCT/EY2009/064804 41 (RS )-trans-4-(3,3,3-Trifluoro- | -methyl-propoxy)-cyclo
hexanecarboxylic acid ethyl ester was obtained as colorless oil in 9% yield. MS (El) mile: 282 (M-) (RS
)-cis-443,3,3-Trifluoro-I-methyl-propoxy)-cyclohexanecarboxylic acid ethyl ester was obtained as
colorless oil imvd2toyealshB4S nile: 283 (M-1-1-11) 54-Alkoxy-cyclohexanecarb@tia@aichaster 19
cis/tran s-4-(2-Benzy lo xy-1- benzy lo xy met byl-dthoxy)-cy clo hexaneca rbo xylic acid ethyl ester
The title compound was obtained as colorless oil in 49% yield from 1,3-dibenzyloxy-2-propanot
according to general procedure 11A. MS m/c: &Yd@aﬁf@&% 104-Alkoxy-cyclohexanecarboxylic acid
ester 20 cis/trans-4-(2-Hydrexdrd-yajdproryriethyyelfieapneyatbhexinecarboryligiéeid ethyl ester (3:7)

To an argamnpurgedsahution ahe istrans 44 Edhﬁ:n&Yili@ x¥-3o benzyla xunethilsethoxssyelohe
xanecarbo%?é J)%@}%gc%g% x%ﬁ er (g% %%?l egtggd@cr& acetlc a}md £5§ mI} yas added f5 palladlum on

charcoal 10% S(F he reaction mixture was pu \%t%ah%g rogen gas and stirred at room
temperatuM 3 H“/Gna& 2 étmosphere of hydrogen gas. The catalyst was removed by filtration over
Dccalite. The filtrate was concentrated in vacuo. Flash-chromatography with n-hcptane/cthyl acetate
as cluent gave the title compound (0.74 g, 569} ¥l #8ibriEs oil. MS m/e: 247 (MH-1-1)
204-Alkoxy-cyclohexanecansokylic-htickghkiey-2ic{RS)nishsans 4kt acid hydrazide

1- Iydroxymﬁma@aaﬁib@ln@r%ylt%ﬂ@%@kb%'SQY£'9h%éa€PE§?&QO§X i¢ agid styl Esler (3:/) To a
solution of C|§/t ans-4 %;Q;YOI

methyl-ethox oxylic aC|d ethyl ester
(3:7) 74 Xr%%@i% rle%/hyﬁa |nce§"t 0.4 M #m§ 8) Mo 55 Rfaué‘ﬁfb‘ gﬁ hane 25 (30 ml) a
catal;ji@c 5 JREof 4 éirﬁethylamlnopyrldlne was added. A solution of ptoluenesulfonyl chloride
(0.57 g, 3.0 mmol) in dichloromethane (10 ml) was added dropwise at room temperature. Stirring for
16 h was followed by partitioning between ethyiisdetaiée(1D0 ml) and 0.5 M aqueous hydrogen
chloride solution (50 ml). dibetlayershuene separind.ahbe: abibieausalayarwasstracted with two

portions of gl RCelzi Hhe campiIeALerganis Ry ersaverewwasherd A0Hih ane porian ol pine. dried

over anhydrOfJ?1 sodium, sulfate and, oncgﬁ(gated in vacuo hromatography ?t ne/ethyl

acetate as BiaHt gave thaitfe cofBouf 46@”38@5)“5 B’&orlé%s GIFRIE maABAuER+ 214
4-Alkbky-YSisHexaheCdrddrylic acid ester 22

cis/trans-4-(Tetrahydro-pyran-4-yloxy)-cyclohexanecarboxylic acid ethyl ester (7:1) 35 The title
compound was obtained as colorless oil in 49% ydehkriderttetrahydro-pyran-4-one according to

general proced@guits-mie-Rethiit1-Ap WO I0R CTHRR G PRA0NOS4804 i zide

4-Alkoxy ite solid in 75% ~trans-
cis/trans- A&:ﬂ &&%%%%ﬁﬁioﬁé%gf i‘%ﬁt exggece;r A ?éda%f) e{ﬁ%)etstlé? éf'(g squugn of ethyl

A- hydrox ﬁ% & 8%)%{5: %i%dé}l(i?ﬂl]ﬁ ﬁé‘(ﬁ ﬁqqomimg to general proccduie A, MS
20 “m/e: 231 (M+HH

Hydrazide 13
(R5)-trans-4-(2-Hydroxy-1-methyl-ethoxy}-cyclohexanecarboxylic acid hydrazide
The title compound was obtained as colorless amorphous solid in 97% yield from (RS)-4-(2-

acetoxy-1-methyl-ethoxy}-cyclohexanecarboxylic acid ethyl ester according to general procedure
HIA MS m/e: 217 (M+H)

2
L

Hydrazide 14
(RS)-trans-4-(3,3,3-Triflucro-1-methyl-propoxy)-cyciohexanecarboxylic acid hydrazide
The title compound was obtained as white solid in 84% vield from (RS)-trans-4-(3.3,3-trifluoro-
1-methyl-propoxy)-cyclohexanecarboxylic acid ethyl ester according to general procedure 1A,
30 MS my/e: 269 (M+H")

Hydrazide 15
cis/trans-4-(Oxetan-3-yioxy)-eyciohexanecarboxylic acid hydrazide (1:3)
The title compound was obtained as white solid in 53% vield from cis/trans 4-(oxetan-3-yloxy)-
cyclohexanecarboxylic acid (1:3) according to general procedure 1IB. MS m/e: 215 (M+H")



dimethylformamide (35 ml) was added sodium hydride (1.0 g, 21 mmol, 50% in mineral oil) at 5 0-5 T.
The reaction mixture was stirred for 10 minutes at O T and for 45 minutes at room temperature. Carbon
disulfide (2.1 ml, 35 mmot) was added dropwise at 0-5 C over a period of 10 minutes. The reaction
mixture was skiged:iors77hsat room temperature. lodomethane (1.3 ml, 21 ipmghpaas,addged dropwise
at 0-5 C. Stirring for 16 h at room temperature wastfollowed by quenching with saturated aqueous
ammonium chloride solution (6 ml). The reaction mixture was 10 partitioned between saturated
aqueous ammonium chloride solution (150 nil) B¥dr s d/| methyl ether (150 ml). The layers were
separated. Theisitiaoos(IBstenhvas @ pirantet ¥iothy vopclB@mbportions f teit biygtarathyl:ether, The
Eomblréed DRganie |@Mﬁﬁ§h zwer%éy@chsﬁlﬁ&m %gléQ mﬂt@ﬁ{t%m %&@%&Qﬁﬂ%@é%%@%&% th
rine, drie r rous sodium. s and con rated in.vacuo. Flas romat wit
n- heptane%g%f/?l %%%tg% %’sac(%ec)ﬁat%ca‘%/lé tﬁﬁﬁS fitle cz?géounﬁoféi 48 g, "9368% ?eé‘é c r‘fgcg‘g%ll in/e:
263 ( +H‘ %W&o%( & T%exanecarboxyllc acid ester 24 trans-4-tert-Butoxy-cyclohexanecarboxylic
acid ethyl ester and 4-Alkoxy-cyclohexanecarboxylic acid ester 25 20cis 4
tert-Butoxy-cyclohexanecarboxylic acid ethyl e$tefrpagifiesblution of cis/trans-4-hydroxycyclohexane

carboxylic acid ethyl esterafi-1) {1ifigo:8 avhmol) @obsliiestbiiyd titarbasateatd g, 13.4 mmol) in

dichloromethang {6 w@%@z@n@dd@gawmﬁwwa DR mLARIChiPraiR {0438 G miallynich was
previously, aﬁtlvated n hlgCy 50 C.for 1 h. Stirring for, 16 h at 40 C was followed

by partltlonl S Detwasn |(?f%l%§%$}r€1% Jboxe%ﬁcrﬂlfccﬂﬁi\‘ﬁgtt r%ﬁ?rﬁ{ 90??1‘3"1’8%% were separated.
The §gl§ @Wa%)?ﬁécted with one 50-ml portion of dichloromethane. The combined organic
layers were dried over anhydrous sodium sulfate and concentrated in vacuo. Purification by
flash-chromatography with n-heptane/tert-butyFhyiétagidsth8r as eluent gave pure
trans-4-tert-butoxycyclohexanesadeondi acic et eseaapeheisc Al hbutaxreyclohexanecarboxylic

acid ethyl Hitert-Butoxy-cyelohe C lig,aci s.obfained as
colorless SIQ%%%/% ggtlg MI{S&3 Elgymgl)%yzﬁ%&%\}/la 25{%})‘3 %gg[)l\(ﬂ%gﬁ:l/d (?x g}{} ?S iamobt r{‘ﬁdto 7

eis-A-tert-BUoxy A ERhaaH carB BRyliCHEH effifilesttt Ve Sbtaifed 2 EBlor @564 804 ¥ibld. MS
m/e: 229 (M3 1051 45AMo%V ey clohexanecarboxviic acid intermediates of formula (XI1)
4-Alkoxy-cyclohexanecarboxylic acid 1 cis/tranﬂy&{&}mga@-S yloxy)-cyclohexanecarboxylic acid (1:3)

WO 2010/057795PCT/EP?&QQ/QQ%%QI%A}& I?&&QMABQ&Q &sa M[! '9 39 methy1-2-(to
luene-4- suﬁgﬁnylﬁ) xgg ethox hex (éarbo xylic acid ethyl este % % 46 g, L2 mmol) in

toluene (1 ?“B%%%a ‘6% aL}Pr? eH-BEREEQY. i’ﬂ i FaBHEH h&FELERIA Ritkfoidivas
heated at Péfﬁﬁy@ﬁ?@%%%@#‘éﬁwﬁga@rﬁém ?eﬁﬁp@ﬁatdregthegm%@ﬂrermtpa&tﬁmned between ethyl
acetate (5Bifnh/aneli5 dvMEaqueous hydrogen chloride solution (30 m1). The layers were separated.
The aqueous layer was extracted with two 50-ml portions of ethyl acetate, The combined organic
layers were dried over anhydrousisgsiisin: sLifatenag aenseniiataginMacuo. The residue was
dissolved in 1,4- dioxane (12 ml) and 2 M aqueous sodium hydroxide solution (5.7 ml, 12 rnmol). After
stirring at roopuieRAPREAtES-1O8 56 hhaHTIFBLIR NS rHB&Q%Q%W%WﬁMX qnefaylgiher (30
ml) 10 and 1 M aqueous sodium hydroxide solutlon 5 ml). The layers were separated. The organic
layer was extracted with one 50-ml portion of 1 M aqueous sodium hydroxide solution. The combined
agueous |%\%“r% '%%é@i@%%@&ﬁéﬁl@é@ﬁcentrated hydrochloric acid solution and crushed ice
(50 g¥andiextradtedwithStehie &G-mirpbetioyis:ehbathyRacetai Toé eambinegdlonrganiciayers were
dried oveﬁ]aﬂhmmmaﬂm&tﬂ@ate@y%omm@pdwwamwH%pdg@gqmmqu@aplagrwh

n-heptane/ethy S ave th tltle compoun ) hltes lid. MS m/e:
199 (M El%- (}1(% g%))(t?n?yceg%ee?(}é%gé% oxy?meia 15 Wdek(Eptle% 9{ Cagy COO mng WI%de’iCT

cis/trans-24 et ARy IPYEARUAL 8%)) SERb Hekdte b sy raiarm crappreisihaudahstresidue was
cis/trans-4rfiettadydropynared-ylory eyrolb kxan@@arbdxylihacicetyh @steh{ 7uk) 20:(0:385 gy 1.50
mr:no];banﬁ}&@@i&ﬂhﬁhﬁ&@ﬁr@@@é@o@&%ﬁw& mdgmé felyenedl atml%jm ;@g tl)@ﬂ Jor 20 h.
The react [ oom | with 1,4- di 5 ml) an

aqueous g%%ﬂ éﬁg%%@%g solutlglnt% %CX [316 tlrrlng Jé[%qwas?/&ﬂowe(? @y?par)utlonlng between 2M
aqueous $ éu&mg_r HXI e qutl(i)n g50 m| {emd dAc IoEorgethane The layers were separated. The
agueous methane. The combined organic layers

were washedF 06 SoHIBortdRr omotivdlgibsubcastnan iy ardxitie weilitish cPsestiarhisiied
aqueous layersiviaidealitlified. 16 pidI1 byl additivaraiheaneentrated. ks aablptic akiggalusimn£100 ml).
The aguequs ﬂ@yeawaﬁeﬁ&r%%%wm%@vém %ﬁm&&fa%ctﬂ@ﬁ%mﬁ}@%% G FAMPIPgS,organic

layers fropg e, Al ARIE e S SIS YL A TIous Sodiu sifate 2nd irjed i vacto to give




30 compound (0.358 g, 93%) as yellow solid. MS m/c: 229 (MAT) 4-Alkoxy-cyclohexanecarboxylic acid
3 cis/trans-4-Trifluoromethoxy-cyclohexanecarboxylic acid To a suspension of N-bromosuccinimid
(4.95 g, 27.8 mmol) in dichloromethane (13 ml) were consecutively added dry pyridine (2.5 ml) and
hydrogen fluokidexgyridimescomplex 70% (5.80 ml, 35 223 mmol) at -45 C. Fhe/pixiama@s allowed to
warm to 0 C and stirred for 10 minutes. A solution &

cis/trans-4-meth Isulfanylthlocarboxyoxy cyclohexanecarboxylic acid ethyl ester (1.46 g, 5.6 mmol) in
dich|orom§fH%Sﬁ T8 WA a s FBE)W%IEeC@ﬂ?ﬁH@dfd Hil 1BaPB%0 WadTImvekpBy pranmcniit
between teriishtyhamettyiretiverqiSoemyvanchammidicrsoof Sfurated7 WRI+H ).
2010/057795PCT/EP2009/064804 44 aqueous sodium bicarbonate solution (20 ml), 40% aqueous
sodium hydrggertstdfite sbhition (20imit)-andb W agUueemssddism: hydrexidesseiution (20 ml). The pH

was adJUS&QQ&%@G&Q}@YS@%&@W%ﬁt%fﬁk%%ﬁi%ﬁgy%’d& %9%@?&@%09%@%39%'9&(%% naQ;J{e o
ayers Wel‘ ra ue er.wa r WO ons o me
yers per %%paa Je ik 8%% hWas Sxiracte @"L }f[“ e im% @H@‘w y

ether. |ne nlc ayers Wer washed with ydrogen

chloride sd’lﬁﬁd}‘i% % oS BIBRiITe, Hhdd %\@@aﬁﬁydbﬁué%bdiummmcaﬁm The
conce ntra‘seéithwawoev'ﬁperaﬁmd endistitans:dt-triftidoro methpuyifeyclohexanatashoxylie:gcicathys ester

(0.57 g) wag-dinselved:in LAiexans(18 Miiaps 2Meausoussadiy g&ﬁw%'&’ selution,(§1:8 ml,
23.7 mmo%%lllStlr{Jlg %'% IE%% |§)%?§%ﬁi 18 h was followed by addition of 1 M 10 aqueous

hydrogen oride solution e‘reaction mixture was extracted with three 100-ml portions of
ethyl em%:gorp _|(J d or anlcf Iaé/e s were dried over a hydrous sodlum sulfate and
concentra ve't GN5%GHt brown solid, which

was used Wtﬁé*ﬁ@i’(‘%té’é %Wﬁdlb‘{i%mﬁ‘é‘?%ﬂrﬁ@ﬁ@foM%lﬁ#éﬂmilkmwpmmaz@edlméwhem@tes of
formula (1.0 gGenecairpipaeding 1dtAe wm@mm}eﬁ@gmnsz@mﬁ@uf@wﬁcl@b@xaﬁtﬁyaﬂa@xylIc
acid esterzéde%i&llﬁ%{u% 4ol &WQH%@&?%ﬁﬁ?%kﬁ@%&‘éﬁ&{d(&o%%%‘é Eé{fﬂl% éé}‘ﬂr&te (2-6

eq) in nkr)#E (1(1) 2- %L Mt)ds eate fluxf éi %lg @ er.cooling to room t mperature

reaction mixtare’is partitionet %eRNé SBILASIEH HE TR SEtaesBioso didiibigthethane
and WaterPFREayBrdgré §§Eﬁ¢a@éd¢%nﬂ%théléahébu}§léyﬁr ligdsnarercied With et portonsdf Brganic
solvent. Theapmbined-orgadidlayitrs:are sriechoerrashyaloussadiuih sutaipandconsantsated in

vacua to giyg-the GiE-Hite SomRRMNG, WRIGh jsdise in Ul@hn%ét% m D%{ éwﬁb&r By “3089&” .

Generalpro%e%ijrelllB L}/dra% efor atlonfrom4 alkoxy- 25 cyclo %gexa ecarboxylic aC| 0 a solution

of a 4-alkSXyCyelohexanacarbos ﬁgrd?ir &itahd ??/‘é?h%&fﬁ?n Q) SAEREEH bR 162 M) is
added ethiAl ¥HligFofsRiTatels: U‘@: nfﬁegﬂéa{éﬁ“éﬁ thixture is stirred for 1 It The ammonium salts are
removed by filtration. The filtrate is added toa coId solutlon of hydrazine hydrate (2 eq) in methanol
(0.2 K. Thke/rédidien’miaure.-is stetallvdrody el -4 8ih afidacsolvepit dsi@vaporated
under redweed meﬁsrirefqmiih@&&dul@ﬂ@@@ﬁgﬂ@%dlﬁﬁé%ﬂ;@ﬁ@fﬁﬁm&]&QB&%DE&HC&@ &byl

acetate or lar ) a r dl [ . 1he la yis e tracted
with two or%bﬁé]eag %g@;?%ﬁﬁ[&ggg%ﬁﬁepgoﬁxﬁ%%%?ﬁ%rméﬁgy%r% g)rg béfr?%s véﬁan f%/girous
t

sodium sulfateGhaCEREeAfr EUGT0 GIVE AR U6 potFTacRmRIAtRE (Fedd i i next
step withsQeliigHatss Huifisaitd indV e 2010108 AROS RO/ EY 2009/06480h 48nperature followed

cis/trafis- %Nmmmymwableqmmarb@xyh&@atﬂlm@mw&&)ﬁm&@l%mm@mwlm@mﬁmed as
colorless %@ﬁ'ﬁ@r@gﬁ 51‘193 d Kﬁ‘é?%ylﬁlg ftrmpé?f H}?’ﬂg ézds collected by filtration. The layers were

separated from the filtrate, dried over anhydrous sodium suifate and concentrated in vacuo. The

residue was combined with the precipitate, which had previously been collected by filtration, and
crystallized from hot ethyl acefate to give the title compound (46 g, 88%) as white solid,
30 MS m/e; 295 (M-H").

f) 7-Chlore-2-thioxo-1,2.3,5-tetrahydro-benzo[el[ 1.4 idiazepine-4-carboxvlic acid tert-butvi ester
A mixture of 7-chloro-2-0x0-1,2,3,5-tetrahydro-benzo[ 1,4]diazepine-4-carboxylic acid tert-buty]
ester (41.1 g 0.139 mol) and 2,4-bis-(4-methoxyphenyl)-1,3,2,4-dithiadiphosphetane-2.4-
disulfide (31.5 g, 0.0763 mol) in tetrahydrofuran (1100 ml) was heated at reflux for 3 h. The
35 solvent was evaporated and the residue was triturated in tert-butyl methyl ether. The precipitate

was removed by filtration and the filtrate was concentrated to dryness. The residue was



methoxy-cyclohexanecarboxylic acid according to general procedure 111B. MS m/e: 173 (WIT)Hyd ra
z id e 2 trans-4-Ethoxy-cyclohexanecarboxylic acid hydrazide The title compound was obtained as
white solid in 70 % yield from trans-4-ethoxy-cyclohexanecarboxylic acid ethyl ester according to
general_ procedunadlésarbdS m/e: 187 GMH-H' ) Hydrazide 3 cis-4-Ethoxy-gyclghesangearboxylic acid
hydrazide 10 The title compound was obtained as #hite solid in 76 % yield from c -4-ethoxy-cyclo
hexanecarboxylic acid eth ester according to general procedure llIA. MS Ink: 187 (M+E) Hydrazide 4
trans-4- Iso‘ﬂ?’é‘é&?é VTSR éﬁg@ﬁ%&ﬁfé’%@a Hijarepmpeunch@ fifete Sitpdums Wiaks obtiones b
off-white sbfil ir's7G Db ild from trans-4-isoproxy15 cyclohexanecarboxylic acid ethyl ester according
to general procedure 111A. MS m/e: 201 (Mill") Hydrazide 5 cis-4-1sopropoxy-cyclohexanecarboxylic
acid hydraziderlueihe- titiesconpB@ndivas Ohiainaebps WAE selidns- 8B HoyisIl S tert-buty!
cis-4-isoproxy-cyclo 20 hexanecarboxylic acid ethy&&gper according to general procedure 1l IA. MS
m/e: 2@1 (I}llnFH } Hc3édra2|dgi 6 gRS tra S@H‘de%l% hexanecarboxyllc acid hydrazide The

title compound Was obtaIRad assv?hfemgoll 1 comparable yields according to the

(RS)- tran@H%%@ﬁﬂtoﬁ?&f&éﬁe%&ﬁé%ar@éx?%aﬁdé‘ﬁﬁﬁﬁﬂ‘es@? atebleling thgeretal procatliseibi 1A, 25
MS (El) mien2di M4 diddyminazice bdraiis-4«@y clobbioxy «syelohexanetaseorylicrasisiydiagide The

title compaiuichwasBiaiped asydute3alid i B3 R YBlAEON .. 297 (v,

trans-4-cyclobutoxycyclohexanecarboxylic acid ethyl ester according to general procedure 111A. 30

oo nie: 213 Mty qrazide A o COGIRIaPYIRNSANSRARRNILAT RudiRgde The e

comp élnd was obtaine in 9

ite, soli
cis-4- gyclobﬂ%xf%%/ E%%E&S%%%%Wﬁ%é%&%&{ﬁ Dddebrafiagtdyenéialprsceateraia 138 Ms mic:
213 (M-1-Fd) ipvebetneld87795PETIER2GI00 648046 Fyidrazid@ cooling to room temperature
trans-4-Cytblopentyloxy-cyelehexanesarboxyliciacid bygiazide Themile compeuneyas @biained as

white Solickin B0tk b am YN SrffiF MRARMRKYPYSIRRXRIIES 3 BOIIL AR L ML SRS RO ding
to general‘%o%eigr

15 triazole product of formula (I-a) may be partially or compictely cleaved thermally, and a

18 tembutoxycarbonyl} is used the N-tert-butoxycarbonyl group of the resulting

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

General procedure V: Cleavage of N-tert-butexycarbonyl (N-BOC) groug
A solution of an N-BOC derivative of general formula (I-a) (1 eq) in 1.25 M methanolic or 1.5
M ecthanolic hydrogen chloride solution (10 - 20 eq HCI) is heated at 50 °C for 15-60 min. After
20 cooling to room temperature the reaction mixture is concentrated in vacuo to give a secondary
amine derivative of general formula (1-b) as hydrochloride salt. Optionally the free base can be
obtaned by partitioning the hydrochloride salt between 1 M aqueous sodium hydroxide solution
and an organic solvent, ¢.g. ethyl acetate or dichloromethane. The layers are separated and the
aqueous layer is extracted with two portions of the organic solvent. The combined organic layers
25 are dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to give the free base
of a compound of formula (I-b).

General procedure Vi: Reductive N-alkylation
A mixture of a compound of formula (I-b) as free base or as hydrochloride salt (1 eq, 0.1-0.2 M),
triethylamine (1 eq when the hydrochloride salt of a compound of formula (1-b) is used) and an
30 aldehyde or ketone (8 eq) in methanol is heated at reflux for 2-6 h. After cooling to 0 °C sodium
cyanoborohydride (2-3 eq) is added. The reaction mixture is stirred for 3-16 h at room
temperature and quenched with 1 M aqueous sodium hydroxide solution. The aqueous layer is
extracted with ethyl acetate. The combined organic layers are dried over anhydrous sodium

sulfate and concentrated in vacuo. Flash chromatography gives an N-alkyl derivative of formula

(1).

o
i

Example 1



5 MS (El) in/c: 226 (M-) Hydrazide 10 trans-4-Cyclohexyloxy-cyclohexanecarboxylic acid hydrazide
The title compound was obtained as white solid in 88 % yield from
trans-4-cyclohexyloxycyclohexanecarboxylic acid ethyl ester according to general procedure IlIA. 10
MS m/e: 241 (wiAoiybtydrazide 11 cis-4-Cyclohexyloxy-cyclohexanecarboxylig:ggichhygiazide The
titte compound was obtained as white solid in 88 %fyield from
eis-4-cyclohexyloxycyclohexanecarboxylieacid ethylester accordingtogeneral procedure IlIA. 15 MS
mle: 241 (MFﬁﬁ"ﬁl’ﬁgd}?/@fﬁfé'i‘k?ﬁgﬁ@ﬁya“ﬁggﬁif‘?%%rwjﬂmwb@m%%@H%Wéﬁ%‘?@oxylic acid
hydrazide The title compound was obtained asewtite]gsplitme 75% yield from (RS)-trans-4-(2-methoxy-
&A < zome;myhmﬁyamdﬁhwaﬂﬁ&iﬁmw&%@@@thﬂ@ﬁ@tﬁg.QQM%QQE%@EWQH&%Jse 111A.
ink; -1-11), razide 13. .-
(RS)-tr nsﬁw %]?“o&é )twrﬁlé %y §“‘iie@tl‘ho])i] -cyclohexanecarboxylic acid hydrazide The title compound
was obtait S 48 €615 SsonHSH SSfibe g PesyRap o ariRsyazde (1:1)
acetoxy-|-hetHyethokyjbéyciohtame carB dxidichpidocthyt asier . b tording 1 geberaliprotkdure 25
111A. MSunig: 2t (M+FI') Hydrazide 14 (RS)-trans
4-(3,3,3-Tri{luope: %@%%ﬂbﬂd%%@%@i;%é@%ﬁﬁ%83&38(’%%2 a{%'l% QX%&%%%;E NS filg ompound was
o

in 84% vyield from rans- -trifluo

obtained as white soli :

I-methyl-p}\gg\é?jf)'-%% 3%P1ecarboxylic acid ethyl ester according to general procedure II11A. 30 MS
m/e: 269 (M+H) Hydrazide 15 cisitrans-4-(Oxetan-3-yloxy)-cyclohexanecarboxylic acid hydrazide (1:3)
The t&i;b c T T ': Lo é!g colofdemrethonnecwelnhexviien A ﬁ&m&&%}m@gﬁaﬂ_g_y|oxy)_

cyclohexa peylinacidl(1:3) according to general procedure 11IB. MS m/e: 215 (MH) WO
2010/057 T 9RP&eit ERRIKARY/ Q04BN MlchIYdrazifedBn solid in quantitative yicld_from cis/trans-8-
CIS/tranS4&6[)%@%&?&%3%%Uéiéﬁ@(&iﬁyﬂgg?i)w(?,g.eﬁc,%Bg)e%lzltgz%%gnggPcr]%%{ggngﬁggarboxyh’c acid

tert-butyl ester (1:1) using general procedure V. MS m/e: 333 (M+H")

Lizierc()e

15 ¢) cis-8-Chloro-1-(4-methoxy-cyclohexvD-5-methvi-5,6-dihyvdro-4H-2.3.5. 1 Ob-tetraaza~
benzolelazulene

The title compound was obtained as whitc solid in 4% yield from cis/trans-8-chloro-1-(4-

methoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[c]azulene (1:1) and

paraformaldehyde according to general procedure V1 afier purification by preparative HPLC on
20 & Chiralpak AD column with n-heptane/2-propanol {7:3) as eluent. MS m/e: 347 (M+H"),

Example 2
trans-8-Chioro-1-(4-ethoxy-cyclohexyl)-4H,6H-2,3,5,1 0b-tetraaza-benzo|e]azulene-5-
carboxylic acid tert-butyl ester
The title compound was obtained as white solid in 77% yield using general procedure IV,
25 Hydrazide: trans-4-Ethoxy-cyclohexanecarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioso-1.2.3,5-tetrahydro-benzo[¢][ 1.4]diazepine-4-carboxylic acid tert-
butyl ester
MS mv/e: 447 (M+H)

Example 3
30  trans-8-Chlore-1-(4-ethoxy-cyclobexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene
hydrochleride
The title compound was obtained as white solid in quantitative yield from trans-8-chloro-1-(4-
ethoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[eJazulene-5-carboxylic acid tert-bufyl ester
using general procedure V. MS m/e: 347 (M+H")

35 Example 4



The title compound was obtained as yellow solid in 88% yield from cis/trans- 4-(tetrahydro-
pyran-4-yloxy )-cyc hexanecarbo xy | ic acid (1:2) according to general procedure I I | B. 5 MS m/c:
243 (M+11-) Hydrazide 17 cis/trans-4-Trilluoromethoxy-cyclohexanecarboxylic acid hydrazide The title
compound wasmbtainetas yellow solid in 86% yield from cis/trans-4- POT/EP2009/664804
trifluoromethoxy-cyclohexanecarboxylic acid accorfding to general procedure 111B 10 MS m/c: 227
(MHI') Hydrazide 18 trans-4-tert-Butoxy-cyclohexanecarboxylic acid hydrazide The title compound

was obtained Z&AtE HeRa- T @ eooerr flehs i meshr bibdibydrhdand dal¥bxipicaasid ethy!
ester according togeneral procedure 111A. 1B n[ez@tdhe(M+1-1-) Hydrazide 19

cis|i4-tert-l_amg@xw@y@_ﬁ@xnmaeﬁaf@b@m{_ﬁe@cBi hydrazided Ih@ %%C%H@OHQ%M&(%Q@%&?@Q&M&W ’
yellow soli Jantitative-vield from cis-d-tertbutoxy-cyclohexanecarboxylic acid et ster according
to generalz_%’rg]oi%%%% %%1%}}@2@6%“/@ rﬁﬁ:gﬁé @?@%ﬁ%%i@%&%ierrgggé%g’ 8g?orm¥&1§ (T
7-Chloro- f)tﬂﬁfige' hygosna epRial 6B ore T 142 didzeisihéMERboxylic acid tert-butyl ester a)
4-Chloro-2-chloromethyl-1-nitro-benzene 25 To a solution of 5-chloro-2-nitrobenzyl alcohol (80 g,
0.42 mop and triethylamine (64 ml, 0.46 mol) in BiearsHethane (840 ml) was added drop wise thionyl

chloride (34 mki986 Moty dutingroperigdiafa Iminivebile, he, inteteakiomperatieuaskent below 32
C by cooling with a water bath. The reagfion ppxtire was slifledsdor 3 h. The solvent was evaporated

and the residue was triturated in warm tert-butyl meth hei (970.m1). The ammonium salts were
removed ?héé%ﬁit%’g%?‘d-’r? %%%Wﬁseq‘m&rlg}eedﬁsa‘s%%%%gﬁrh ég‘;/i%y\;/%i‘gl}g]?& RASTHEP RS CBmbound (85 g,
99%)ds bibHesHREH FHS tssucin e e sEr wiRgUbs@fidation. MS tn/e: 205 (M4). b)
(5-Chloro-2hmirstbenzyldnine)-tdetic- 8¢id, Sthitagtes Acminfula of dachidie-2witorometayd-tdr -
-nitro-benzgng £&5:9, 0.41 mol), glycine ethyl ester hydrochloride (70 g, 0.50 mot) and triethylamine
(121.4 ml'I\QSS%Ge‘E’ mq]@ﬂgﬁlpanol (1000 ml) 35 was heated at reflux for 8 h. The solvent was
evaporated and the residue was triturated in warm tert-butyl methyl ether. The ammonium salts were
removed by filtration and the filtrate was WO 2010/1)57795PCT/EP2009/064804 48 concentrated in
vacuo to give the title compound (111 g, 99%) 25’3 & 8rphous brown solid which was used in the
next gt‘ep Wﬁﬁ&%mét@mtmwmigmymﬁyé,—)di@)fdm—z#HQ,},S,1{}b-i‘etraaza—henmEe}azuieme
[tert-Butoxycarbonyl-(5-chloro-2-nitro-benzyl):aaeeisaerfic acid ethyl ester

The title compound was obtained as white solid in 91% yield from cis-8-chioro-1-(4-ethoxy-

cyclohexyl)-4H,6H-2.3,5,10b-tetraaza-benzo[ eJazulene-5-carboxylic acid tert-butyl ester using

general procedure V. MS m/e: 347 (M+H")

20 Example 7
cis-§-Chlore-1-(4-ethoxy-cyclohexyl)-5-methyi-5,6-dikydre-4H-2,3,5,10b-tetraaza-
benzo|elazulene
The title compound was obtained as white solid in 50% yield from trans-8-chloro-1-(4-cthoxy-
cyclohexyl)-5,6-dihydro-4H-2.3,5,10b-tetraaza-benzo[cJazulene hydrochloride and
25  paraformaldehyde using general procedure V1. MS m/e: 361 (M+H").

Example 8
trans-8-Chloro-1-(4-isopropoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-5-
carboxylic acid tert-butvi ester
The title compound was obtained as white solid in 38% yield using general procedure IV,
30 Hydrazide: trans-4-Isopropoxy-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: 461 (M+H")

Example 9
35 trans-8-Chioro-1-(4-isopropexy-cyclohexyl}-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzolelazulene hydrochloride



A solution of (5-chloro-2-nitro-benzylamino)-acetic acid ethyl ester (110 g, 0.403 mot), di-tert- 5 butyl
dicarbonate (180 g, 0.807 mot) and 4-N,N-dimethytaminopyridine (2.51 g, 0.0202 mol) in
dichlorornethane (1200 ml) was stirred for 2 h at 0 C and further 16 h at room temperature. The
solvent was ewapoiatecand the crude product was purified by flash chromatagsapiaywitkha
cyclohexane/ethyl acetate mixture as clucnt to givézthe title compound (76.4 g, 51%) as light yellow
viscous oil MS m/c: 373 (WIT ). 10 d) L(2-Amino-5-chtoro-benzyl)-tert-butoxycarbon_yl-aminojfacetic
acid ethyl &8fet 5o R EBRHI"GF [N BGT0R S RIS T AR Ithie BNy Arot-ddetic tid ethyl
ester (69.0sgp@nssmotphveathyldcétale (L 200 nthwadaddéd zinkeromidents .5 ga D37 mapl The
reaction mm{gswg%mqg-ma@éQQMtgyé@miw,Aﬁey addition of the palladium catalyst (10% on
activated charcoal, 7.9 g, 0.0074 mol) the mixture was hydrogenated at ambient 15 pressure during a
period of ca. 48 h until ca. 13 | of hydrogen gasghag,hgepgconsumed. The catalyst was removed by

filtratiop and_the fil w ashed with two porti of saturated aqueous sodium bicarbonate
solutioﬁ angr %ﬁg@%@%@ﬁg e Jayer %vﬁ%%?fi ”Ej%g@gﬁé‘% UL U8ttt sfrd P 46t Bcentrated
in vacuo to give the title compound (60.6 g, 95%u®) Ai83BRBA waxy solid. MS m/c: 343 (M+1-11. 20 e)
7-Chloro-Zoxaifls2 Qybyietrahyeee-benied 44, wie: slidie inerdicarhoxylioacickigributylester.To a
solution ofid{grapinacgesdiergthenzyihytest-nutoxyeaspanylaminglacaticacd ethybests: (60,940-18
mol) in tetr%lhe}/fgrowé%ﬂ eOl%}rrrg(!) was, qdde(%(g\oga,&?l tertibs,g(té)(;(;;gg_ 22 g, 0.19 mol) in small portions
at 5 C under €00 ing on an’ice® Ster batch Attér'com Iren{gd ition the cooling bath was removed
and re ction mixture was stirred for 3 h at room temperature followed 25 by addition of water (400 ml),
satura?ed aqueous ammonium chloride solutionE(‘{%Qlﬁl)%nd ethyl acetate (800 ml). After 10 min the
precipitate {&#sdofiddead-by fitraiomorieiajdrenert wepatateutfoon-the fitredep ditb d. et mhydrous
sodium sulfate and concentrated in vacuo¢dgsrasiduecaasignmbined with the precipitate, which had

previouslyibeet sl ftiaion, 04 coralice JASH YRR P G fi Ml gmpound

(46 g, 88%) as white solid. 30 MS m/e; . i ]
S B T O Dy S
mixtuté ofdrcklonsrscthanco(t, 218, srestaddyd roxtsbrnasid falaiagkhbinés 4 GaHHoxYi6. Agiditeribaitybester
(41.1 g, OstBPemolrand 4 bisié-methoxyphenyedics, 2-dithiadiphespheatane- 2:4vdisylfide31.5 g,
0.0763 mep.iietabysdrafutan. ) e eflux for. 3. 35 sol as-gvaporated
and the resiﬂéﬁg v%r%%(l Q?t&%%get% gr)%égl %\Pﬂ%%%?/?atétﬁg&lﬁr#%rgﬁ%ﬁﬁg%’é’?ﬁ@%@ f?ltrq ﬁ%n and
the filtrate'was concentrated to c?r?#e /The residue was WO 2010/057795PCT/EP2009/064804 49
crystallized from hot ethanol to give the title compound (37.5 g, 86.4%) as light yellow solid. MS m/e:
311 (M-FT). 7-Fluoro-2-thioxo-1,2,3,5-tetrahyd%$@ﬁ él 11,41 diazepine-4-carboxylic acid tert-butyl
esterXd ThettirscolBculadoniabicheaired asdighthasiowiEbidiia, 8 dnl phrableazielienaceoritingto the
procedures described above for the synthesis off}-ethanol

7-chloro-2rthioxg=1 - dr [ell1,4]dlis ine-4-carboxylic acid tert-butyl ester, using
5-f|uoro-éﬂ%r%%%nfél%ﬁ%gﬁ%ﬁ%ﬁe%%g&% g—%oﬁ Carff%% eﬁ}zygl@l%osﬁgollc?in%sofgp% ?ﬁ‘écrlﬁ?é?"zlé (M-1-1).
General prORERIYE T 8RN stEH ety dfrazide -ARbr iFisfcr 0l iradiact dydsprkiorilor apd
hydrazidcedeinaitvayet fovnsutar@rn(predsdaeg) ShdviSthisiadfar ot fosmula (11) (1 eq) in n-butanol
(0.1-0.2 M) is heated at reflux for 16-72 h. After cooling to room temperature thc solvent is evaporated
and the residue is purified by flash-chromatogréiphw:geegide a compound of formula (1). When a
thiolactam;affosaula k1 Lu(samrperds-ohifarmuin IR wiieh REipe7-biroxysarfonysysed the
N-tert-butoxycarbonyl group of the resulting 1%%%%% gr_‘loduct of formula (1-a) may be partially or
completely cleaved thermally, and a secondary amine derivative of formula (1-b) is obtained in addition
or as the s8fe HHSAERIRSBHLrZiprobEdNFE ¥ CIBEGatEiIBF M- butsld dapBbriae 130Ty grétp A
solution obeprpBOCydelivarive 6f depdrakideniita (Ub-aytfhaeenbimao RFakl methanblie!ds1dd Mndthano
tic hydroger:sharide sehion.(de-dde-eq K@ is/beatedat BOC for 15-60 min. After 20 cooling to room
temperature the reaction mixture is concentrated in vacuo to give a secondary amine derivative of
general formula (1-b) as hydrochloride salt. Opﬁgggllmetq% free base can be obtained by partitioning
the hydroch]gride etween.1 M agueous sodium [ olution and an organic solvent, e.g.
ety acetatb B A T R it Bra s B DAY R ERereet
two portions of the organic solvent. Th&dphisifeificiyasiieviayaide2s are dried over anhydrous sodium
sulfate, filtered@nderoniCentratechinrvatid o gives thecfrdeibass-6f@dinmpound of, foropuarl-h).

Genatal piaca e Redistive Nralldaton A ixiHee aha cRMPRUNALbigsMHe 1) A% freg base
or as hydraehionde falt (58 A%kO:adMb N N-dimethyisutfamoy] chloride (0.028 ml, 0.26 mmol) at




triethylamine (1 eq when the hydrochloride salt of a compound of foimula (I-b) is used) and an 30
aldehyde or ketone (8 eq) in methanol is heated at reflux for 2-6 h. After cooling to 0 C sodium
cyanoborohydride (2-3 eq) is added. The reaction mixture is stirred for 3-16 h at room temperature and
quenched witlv@d Miagsieeus sodium hydroxide solution. The aqueous layepisgxtsaetashyuith ethyl
acetate. The combined organic layers are dried ov&r anhydrous sodium sulfate and concentrated in
vacuo. Flash chromatography gives an N-alkyl derivative of formula 35(1). WO
2(110 /057 RED BBFIEEYHE dgitpir g for 657h the reaction mixture was concentrated in vacuo. Flash-
cis-8-Chlorbronfdivgesthtoxy-ty cldiapsayly S-methyd - Gidiny droet 285 hbipdetthaz a6 benzolelazulene
a) cis/transyBite Moo 4pethaxa-clohex 1 -4H 6H-2 3,5.1 Ob-tetraaza-benzoMazulenc-5- carboxylic
acid ten-butyl ester (1:1) 5 Hydrazide: eis/trans-4-Methoxy-cyclohexanecarboxylic acid hydrazide (1:1)
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydrgs RieH1.4]diazepine-4-carboxy c acid tertbutyl

) , i o .
a3 (LT ORI SRES B0 S R S M R IR S R G 1V M
cis/trans-8-Chloro-1-(4-methoxy-cyclokéx§ 195 istmnyererarpxsigig Ob-tetraazabenzolelazulene (1:1)
The title c@imponndunvasiobtairedids dightbiawr setid dnctiuantitative dield-fram-cis(Fans-8ne#a- 44-met
ho xy-CyC s b Gty 3iol O etz benzadelnainlepssaP elinac ey Hul gster

e;

(I:1) using general procedure V. m/e +H-) 15¢ . . )
cis-8-ChIorr90I3 - Afflmdécﬁ%%ri%r}g:eygﬁoﬁ%é “ﬁ??%i%%ﬁé%%@@mﬂ%§?€Ff66%‘éﬁ%é§é’flbén§% few
The tithe cOHPOLAIdWES TBESTHBE S WHRE S51/P ik 49y ie|e frokle wrd dnsraditorogh¢ttveen 1 M
methoxy-cyplehexybdbys-dinydradd Hi Bidn | Qb etiaaza- kikcizoteiazillene(lo Lyand marafosmaldekhyde

according Jg-gieneratRracpduse Miafterputiicationy %@6@%@&5&% 8P AR HreRAK AR column
with n-heptane/2-propanol (Y:é% as eluent, MS mie: 347 (M

] | 47 (M+H ). Example :
trans-8-Cr(1;I[())rF_lo%-lf‘? 4ethox: %ﬁo 8&‘3/8‘197%,%]/-?52% o F!;‘éz?afi)ﬁzaﬁ%féﬁ&%ﬁ&%@%i EarBitilic acid
tert-butyl d3¥afcatigh b BBURRIAEES B AF B dTaBoRIsRE SoNENANT %6 y i Wisigyy getterditic
procedurechinRitdyidrodide : ahsdyEthexyHepctoexarieqarbexylic acid hydrazide Thiolactam:
7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid te butyl ester MS m/e:
447 (M+H-") Example 3 Example 16

30trans-8-Ch@%&A&ﬁmfxmnm%%@i9&9}(&58ﬁd&%ﬁ&ﬁ%ﬁ!@ﬁ?ﬁa@h}ﬁ%‘%&!ﬁ?e

hydrochloride The title compound was obtained as \white In"quantitative yield from
trans-8-chloro-1-(4- ethoxy-cyclohe%ff}ﬁ‘f;?@lﬁ%', BhhR et £¥8hzotelazulenc-5-carboxylic acid
tert-butyl e$teér 19dHigyehErSprodkdare- (- NSN3 (Nekyl)-5.6-dihydro-4H-2,3,5,10b-tetraaza-

20 benzo[ejazulenc hydrochloride (0.090 g, 0.23 mmol) and triethylamine (0.066 mi, 0.48 mmol) in

dichloromethane (5 ml) was added acetoxy acetyl chloride (0.031 g, 0.25 mmol) at room
temperature, After stirring for 19 h the reaction mixture was concentrated in vacuo, Flash-
chromatography with n-heptane/2-propanol as cluent gave the title compound (0.073 g, 70%) as
white solid. MS m/e: 461 (M+H™).

25 Example 17
trans-1-|8-Chloro-1-(4-isopropoxy-cyclohexyl)-4H,6H-2,3,5,1 ¢ b-tetraaza-benzoazulen-5-
vii-2-hiydroxy-ethanone

To a solution of trans-acetic acid 2-[8-chloro-1-(4-isopropoxy-cyciohexyl)-4H,6H-2,3,5,10b-
tetraaza-benzoazulen-5-yl]-2-oxo-ethyl ester in methanol (5 ml) was added one drop of a 30 %

30  methanolic sodium methoxide solution at room temperature. Stirring for 40 minutes was
followed by quenching with water, The mixture was extracted with three portions of tert-butyl
methyl ether. The combined org layers were dried over anhvdrous sedium sulfate and
concentrated in vacuo. Flash-chromatography with n-heptane/2-propanol as eluent gave the title
compound (0.033 g, 49%) as white solid. MS m/e: 419 (M+H").

35 Example 18



WO 2010/057795PCT/EP2009/064804 51
trans-8-Chloro-1-(4-ethoxy-cycloheryl)-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza- benzolejazulene
The title compound was obtained as white solid in 79% vyield
trans-8-chloroxidzhmitexysyclohexyl.)-5.6-d ih ydro-4H-2,3,5,10b-t etraazaganze i6datysos
lenehydrochlorideandpara - 5 formaldehyde usinggeneral procedure VI. MS mile: 361 (MrH-1
Example 5 cis-8-Chloro-I-(4- ethoxy cyclohexyl)-4H,611-2,3,5,10b-tetraaza-benzolelazulene-5-
carboxylic abiteteSutyriestet-(-rmdrane=ectrpeh o Wb itiind 4. adbntrasetibanz8zesiiefd using
general procedure 1V. 10 Hydrazide: cis-4-Ethoxij-esiclehexanecarboxylic acid hydrazidc Thiolactam:

7-Chloro- zfthwgml@nsammmﬂaﬂ@eznm%&myﬁemﬁeéy@a@@aml&@&@ﬁeﬁ?@%@%&%A\% m/e:

447 (MH-
Teus o TR, gdm?o%“de (0980 ) A0oamon 5 st ranian gl S mbidy 2usred) in
hydroc%of?éfé"?ﬁ@‘t?ﬂi%% p@@n‘ﬁ%éédﬁﬁté‘ﬁ@i@&/ M SBRE i0Q52 e Frafroom temperature.

cis-8-chlorbiti(4tethexjoy ¢lohexy LjsditBH213)5; 10k tetreazashenzolelazulehstb: arbaxyliaaecid

ten-butyl ester using.genesalpreoedwia: 50"&4@&@5%%{@%%@%@%% o) as white solid, MS
cis-S-Chloggs 14@33}@9@1 cyclohexyl)-5-methy1-5,6-dihydro-4H-2,3,5,10b-tetraaza- benzo[e]azulene

The title compound was obtained as white solid in 50% yield from
ans-8-chloro-1-(4-cthoxycyclohexyl)-5,6-dihydrq-4H-2. 3 5.10b-tetraaza-benzo[e]azulenehydrochloride
and 25 parafolinaldehyde using general procedtrfé /i Wmlc 361 (M+H I). Example 8

trans<$§-chiors 4heeprdpUxirmraspexyyciaesH-2 8,610 (b b atremz dielaz dmreisa e Srboxylic
acid tert-butyl ester  The title compocmdexasiobiained-aawhig.solid in 38% yield using general

procedureptys &%Idaqmg@v&s@egfédé@Qgceﬂﬁe@/qsm'm%&ﬂ@%g' g%%%é  hiolactam:
7-Chloro-2;t 0X0r 1,?,3 54t trah dro-ben e)](Ll 4]diazepine-4- oxy ic aci ertbut ester MS m/e:
}_%é%f nf; %sopr POXy- cyc'lzo cRane r\a ic acid %y razid

461 (M--
@&r@ﬁfﬂ(i EbpEspoBiclohex s ydieyereraialD, 3 Biaomistrhazdobphz afsldzdiene

35trans-8
hydrochlobidigr! ester

MS m/e: 445 (M+H")

Exampie 20
trans-8-Fluore-1-(4-isopropexy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[ejazulene hyvdrechloride
20 The title compound was obtained as white solid in quantitative vield fiom trans-8-fluoro-1-(4-
isopropoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo| eJazulene-5-carboxylic acid tert-butyl
ester using general procedure V. MS m/e: 345 (M+H")

Exampie 21
trans-8-Fluoro-1-(4-isopropoxy-cyclohexyl)-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-
25 benzolelazulene
The title compound was obtained as white solid in 77% yield from trans-8-fluoro-1-(4-
1sopropoxy-cyclohexyl)-3,6-dihydro-4H-2.3,5,10b-tetraaza-benzo[e]azulene  hydrochloride and
paraformaldehyde using general procedure V1. MS m/e: 359 (M+H").

Example 22
30 cis-8-Chloro-1-(4-isopropoxy-cyclohexyl)}-4H,6H-2,3,5,1 0b-tetraaza-benzo[ el azulene-5-
carboxylic acid tert-butyl ester

The title compound was obtained as white solid in 64% vield using general procedure I'V.

Hydrazide: cis-4-Isopropoxy-cyclohexanecarboxylic acid hydrazide

Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzofe]| 1,4]diazepine-4-carboxylic acid tert-
35  butyl ester

MS m/e: 461 (M+H")



WO 2010/057795ITT/EP2009/064804 52 The title compound was obtained as white solid in
guantitative yield from trans-8-chloro-144-
isopropoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ejazulene-5-carboxylic acid ten-butyl ester
using generakprasesiuserdd. MS m/c: 361 (M+1-1") Example 10 POT/EP2009/064804
5trans-8-Chloro-1-(4-isopropoxy-cyclohexyl)-5-metsyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene The title compound was obtained as white solid in 78% yield from trans-8-chloro-1-(4-
isopropoxy-cyclohexyl)-S,6-dihydro-4H-2,3,5,10§W§&¥benzo[c]azulene hydrochloride and
paraformaldehydeissidchipenckdl propedureyvidy ditB axy@- 3650 {M-drb- HH DX aMpeadiaaza-
trans-8-ChIoro-1-(4-isopropoxy-c)rclohggg%@rmgﬁ@@w;g@m’b—g&-dihydro-411-2,3,5,10b-
tetraaza-benzaazulene To a solution of . L o : :

trars. 8. chibto- T (4 e ey, OB il Rl g s, il i bia ks
hydrocmoﬁfz‘?é’f(?}’?@%@?‘é?&’iﬂﬁn S thethyRatrire 105 2oml seudenirisnber TEcdietioriomeétiianc (5
ml) was addied wwisthamestllfonydchiokdeiDudt536i, @438 mmol.) at room temperature. After stiffing for
19 h the reaction mixture was concentrated in vacuo. Flash-chromatography with
n-heptane/2-propanol as eluent gave the title campeigie29.004 g, 5%) as yellow solid. MS m/e: 439
(M+H-). Exa s ] s e . )
trans-2-18-0?%?6%18-}&?—?52[ﬁ()?oisgg;?;é%%ﬁﬁéﬁgf}%ﬁ,}é i}fgt%%,Si’gb%g%ir%?zg%ézﬁgz’g’ai% Iéergg'-a %/alml-ethanol
The title compound was obtained as white so c?'fﬁ“éﬁ‘%"f}i% from trans-8-chloro-1-(4-
isoproBoxy &y Eibhesinos et diky asard 28vhit o sclitradidsnifofetazdlehes Hydrdetiosidecanty-
glycolaldebydehasing genidradjpraeadie, MibMSsaie b4t (M-t 2SExamplect Bioride and
trans-8-Chigegknidris Qew-gyﬁé%%%éﬁ%owm%&ﬁbgﬂm# 1-2,3,5,10b-tetraaza-
benzoazulene The title compound was obtained as white solid in 25% yield from trans-8-chloro-1-(4-
isopropoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10p:tetr _Zﬁbenzo[e]azulene hydrochloride and 30
acetone using general procedure VI. MS m/e: 403 (M+1-1+) Example 14
trans-8-ChIoro-1-23%‘%6%@5‘5b&'@éﬁ?ffmpﬁw,}@ﬁﬁ’gﬁji@ feitaaoH BehsddbuieiFaas-sulfonic acid
dimet}rﬁ/lamide To a solution dfenzojejazulene-3-carboxylic acid tert-butyl ester
trans-8-childrotilé4dsqpiapoxyseytionaexyl)h 6edibydia-7ids2:31a 18hotetiradas S hapzelelazulene

hydrochIog%grggigg:qlgsptgﬁmr@g@%g' éj% %Xé%@?ﬁeégrg‘gz%@nl ,gloi.cgtg )&}rgz?cll)em dichloromethane (3 ml)

was addeg.N,N-dime ulfamqyl chloride (0.028 ml, O. e o

2010/057 @ﬁﬁp@%&?ﬁ%’%ﬁé TeHpRrEiPeRnel Stihdirer R e rrbrrdsctshifixture
was concEHARSEFn vacuo. Flash-chromatography with n-heptane/2-propanol as eluent gave the title
com@sundi® 863 47 7% s white solid. MS nVe: 468 (M+H").

Exampie 26
(RS)-trans-1-(4-sec-Butoxy-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzofe]azulene hydrochloride
The title compound was obtained as off-white solid in quantitative vield from (RS)-trans-1-(4-
sec-butoxy-cyclohexyl)-8-chloro-4H,6H-2,3,5,10b-tetraaza-benzo{eazuiene-5-carboxylic  acid

tert-butyl ester using general procedure V. MS m/e: 375 (M+H")

[3n
Ui

Example 27
{RS)-trans-1-(4-sec-Butoxy-cyclohexyl)-8-chioro-5-methyl-5,6-dikydro-4H-2,3,5,10b-
tetranza-benzolejazulene
30 The title compound was obtained as white solid in 66% yield from (RS)-trans-8-chloro-1-(4-
isopropoxy-cyclohexyl)-3.6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene  hydrochloride and
paraformaldehyde using general procedure VI MS m/e; 389 (M-+H™).

Example 28
(t}-irans-1-(4-sec-Butoxy-cyciohexyl)-8-chloro-S-methyl-5,6-dinydro-4H-2,3,5,10b-
35 tetraaza-benzo|ejazrlene
and



Example IS 5trans-8-Chloro-1-(4-isopropoxy-cyclohexyl)-5-pyridin-2-ylmethyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzoazulene To a mixture of
trans-8-chloro-1-(4-isopropoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza- benzo[e]azulene
hydrochloridex©.87@/e570948 mmol) and potassium carbonate (0.073 ml, 0.p3Fupakdnsaggaronitrile (1
ml) was added 2-(bromomethyl)pyridine hydrobroride (0.048 g, 0.18 10 mmot) at room temperature.
Stirring for 20 h at 50C was followed by partitioning between 1 M aqueous sodium hydroxide solution
(30 ml) and dichloromethane (30 m1). The Iayemes%%arated. The aqueous layer was extracted
with two 3@=hiFpesrtiofiswi distticiorneitiameTheldomifinedibrgartialihydrs Were drfethibuer-anhydrous
sodium sulfate and concentrated in vacuo. Pusijgatign hy-iash-chromatography with

heptane @g@ﬁg;ﬂ%ﬁ%@@%g@;gg&955@8%&)%'1 ORI MR R AU IS QLR Mo 452
2-[8-chior Tlf%‘h. B SPoXREY IRy - At RIS topBERAY - B oapiibiisuyidindirgtBthy |
ester To a%olutiGh-sirarist8nehloteril(a: isepropoaiyedyitiohdRy)-Gabisdihifdre: 4kl 2535yt Qidejtpaza-
20 benzo[elamuiens-hidrpchiodds (& 0890933 28ummal-anddrigthiamine (0,966 m;Q:48 mpeh in

dichloromethane. (5 ml), was.addedacetoxy acetyl chloride (0.0 0.25 mmol) at room temperature.
After stirrirégfor 19 }? (nge reaﬁ?gqﬁ mixture waasg %S{hcgﬁt?g%gé%%néi%g ?‘—Slggﬁ’-géhromatography with

n-heptanef2 JpFPaENS 25 S leiAE GAVE et coHBB AT A3 hudty 48 white Kiktmsan/e: 461
(M+119). Bseavisliezrfene (0.068 g, 36%) was obtained as white solid.
trans-148-Gisarge13@h-isapropopyheyclohexyl)-4bl441¢243;8, abdgtraaza-benzoazulen-5-

yii-2-itvdqum@msza%&%@%ﬁ%ﬂ9&&@@5@3@?@85_%%%%5 Gilibydro-ab-0n S 10b oty

248-eh|or%-1-($%iio§ro ?i%-%yc oh§3< ) : 0- tetrdaza-benzoazulen-5-y1]-2-0xo-ethyl
ester in methansig }ﬁ%’ 28 BhE U8 YPEi 36 988D éthanolic sodium methoxide solution at
room temptaare. BhrtidgHor.40lmnuidsSwas folloivédibys gRiefching with water. The mixture was
extracted with three portions of tert-butyl methyl ether. The combined org layers were dried over
anhydfous sodium sulfate and concentrated in ¥aemepiEE&h-chromatography with

n-heptane/g-Hrapanpioas-eluest daye: the-tle el 40.033:0h 492 hite. sol e: 419
(M+1-1). WO 2010/05779§%CT/EP53§%§ SORPOLIAIR G 12 221G AU 2

64804 54
trans-1-18-ChIoro-l-(4-isopropoxy-(;ycfoFmexxY)Pfﬁﬁ?mﬁffé‘,}é’,ﬁ%ﬁ%{raaza-benzoazulen-5- ylj-ethanone
To a solutidif 5 SRR Mot 12 PIriResht o BOHF- YR RER - Bedaibiparecasa B ok Biraaza-
benzoiciatitereilydrechtblige(01080yer: 0180 rumarbovd,/ titetbivl aminei@@.059 ml, 0.42 mmol) in 5
dich|cmornemﬁa@réﬁmﬂ)@mﬁ@gdﬁ@ﬁp@mﬁﬂ&&i@ﬁ)@&@&%e@f%%pé@@&&u@&%&m%&l{&ﬁﬂer

stirring f%&%&@?@r reaction mixture was concentrated in vacuo. Flash-chromatography with
n-hcptane/2-propanol aﬁ/sﬁ%qsnt gave the title compound (0.062 g, 77%) as white solid. MS mie: 403

(M-(HI ). EXafipie e (M
10trans-8-Fluoro-1-(4-isopropoxy-cyclohexyl)-414,61-1-2,3,5,10b-tetraaza-benzo[elazulene-5-
carboxylic acid tert-butyl ester The title compouREriEéedBtained as white solid in 60% yield using
general procedusmi\E-Hitinazidét-trarisbéisopropbeoysidlscamnaearbmg/icsanid-myelsazidc
25 benzo[e]azulene hydrochloride
The title compound was obtained as off-white solid in 87% yield from trans-8-chloro-1-(4-
cyclobutoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[¢]azulene-5-carboxylic acid tert-butyl
ester using general procedure V. MS mv/e: 373 (M+H™)

Example 32
30 trans-8-Chlore-1-(4-cyclobutexy-cyclohexyl)-5-methyl-5,6-dikydro-4H-2,3,5,1 0b-tetrasza-
benzo|elaznlene
The title compound was obtained as white solid in 51% yield from trans-8-chloro-1-(4-
cyclobutoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzole]azulene hydrochloride and
paraformaldehyde using general procedure VI. MS m/e: 387 (M+H").

33 Example 33



Thiolactam: 7-Fluoro-2-thioxo-1,2,3,5-tetrahydro-benzo|c][1,4]diazepi e-4-carboxylic acid tert 15butyl
ester MS m/e: 445 (WEE) Example 20
trans-8-Fluoro-1-(4-isopropoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza- benzolejazulene
hydrochloridev20 Fmpditieseompound was obtained as white solid in quantitatiya:-yeld Q80
trans-8-fluoro-1-(4- isopropoxy-cyclohexy1)-4H,6H52,3,5,10b-tetraaza-benzorejazulene-5-carboxylic
acid tert-butyl| ester using general procedure V. MS rile: 345 (M+H-)

Example 21‘&%{%“5%@}“&5" B s e i) S ng B-Bigasyarbenp 3 Bileoptetraaza-
25benzole]azulene The title compound-#rés Glitambd @sividutel selid in 77% yield from
rans-8-fl0ta-i e s6yPiapOA SHR R BRAIB NI A2 SR IRkARS- DR ool azutene

hydrochlor for, hyde using general.procedure V1., MS m/e: 359 (M-(H" Example 22
300is-8;Crﬁ%ﬁ%g&?ﬁg%@%ﬁ%ﬁgg 1%&%?—?1%%% 1,?[851 éwglaaflaq%e‘nzo elazulene-5- carboxylic
acid tert-butyPEHEFTHe SR dom BB tNd was dBtamsieaemite Sofitf itr 6196 Vs sinee gsibiat-
procedurelityHytirazide: cis-4-Isopropoxy-cyclohexanccarboxylic acid hydrazide — Thiolactam:
7-Chloro-2+vthiexe-172,8\5+igtsahydro-benzo[e][1,4Jdiazepine-4-carboxylic acid en-35butyl ester MS
infe: 461 (M-i-H) WO 2010/057795PCT/EP2009/064804 55 Example 23
cis-8-ChIoro-1—(4-isopropoxy-cyc|ohexyl)-5,6-di%@ﬂ§ﬂg@@,3,5,10b-tetraaza- benzolejazulene

hydrochloride The title.compound was optained as white solid in quantitative yield from
cis-8-ch|oro-1-(4-c lgitgo%%iggg- %/ﬁ&ﬁ@)’&%ﬁFﬁ%‘f—!ﬁg%@%é%&?&g?&-&%fﬁeﬁé’%ﬁfé%@%arboxylic
acid t&ft-butyl ester using general prockeiid sambstn ey Geriiarids-) Example 24
cis-8-ChIoﬁ&ﬂt@iwpmpoiyv@y@ibﬂaéwyﬂ)@aﬁexWe@ﬁédih_yd_ﬁeﬂﬁﬁal@&i&d@hrt@tmazahlbﬁquvel
azmlenellggﬁ_mﬁtﬁ@}c@m@%e;ﬁgMf%;agigjg@g@ﬁt\é{%&é@@%%&ta?é’m&!@bﬁl-w@mc aeid fertburyl
-chloro-1-(4-isopropoxycyelohexyl)-5,6- ro-4H-2,3,0.10b-tetraaza-benzofejazulene hydrochloride
and parafor%aﬁé%%xﬂ%?ﬁéoé;g%er‘eal procgﬁﬁfeﬁ% .(‘zMggarile: 359 (M-FHI)
Example 25
(RS)-trans-1-(4-sec-Butoxy-cyclohexyl)-8-chIor@-’ﬁaﬁ’é’m—%,3,5,10b-tetraaza15benzolelazuIene-5-carb
oxyliclacid t&i-Brigjiietel-Fhev ol etrmpeyreahwadobtairibd lds it BolidHR 2735 Jieltwsirg-general
procedure IV. Hydrazide: (RS )-trans-4-sec-Buitaxyrepeiglagxanecarboxylic acid hydrazide Thiolactam:
7-Chloro-Zrfigxe-tAnpariatiehy diRahenzaleliddiagening:drcarhevis e lerbytyl 3Ll 4.
cyclobutoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene hyvdrochloride and
paraformaldehyde using general procedure Vi. MS m/e: 387 (M+H™).

20 Example 36

traps-8-Chloro-1-(4-cyclopentyloxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzole] azulene-
S-carbexylic acid tert-buivl ester

The title compound was obtained as light brown solid in 65% yield using general procedure IV.
Hydrazide: trans-4-Cyclopentyloxy-cyclohexanecarboxylic acid hydrazide

25 Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[el[ 1,4 ]diazepine-4-carboxylic acid tert-
butyi ester
MS mw/e: 487 (M+H")

Example 37
trans-8-Chlore-1-{4-cyclopentyloxy-cyclohexyl)-5,6-dihvdro-4H-2,3,5,10b-tetraaza-
30 benzolelazulene hydrochloride
The title compound was obtained as light brown solid in 75% yield from trans-8-chloro-1-(4-
cyclopentyloxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-3-carboxyiic acid tert-
butyl ester using general procedure V. MS m/e; 387 (M+H")

Example 38
35 trans-8-Chloro-1-(4-cyclopentyloxy-cyclohexyh-5-methyi-5,6-dihvdre-4H-2,3,5,10b-
tetraaza-benzofelazalene



70 MS m/e: 475 (M+H Example 26
(RS)-trans-1-(4-sec-Butoxy-cyclohery1)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza- benzoleiazulene
hydrochloride The title compound was obtained as off-white solid in quantitative yield from

(RS)-trans-1-¢@5010/657795 PCT/EP2009/064804
sec-butoxy-cyclohexyl)-8-chloro-4H,6H-2,3,5,10b-t@traaza-benzo[e]azulene-5-carboxylieacid tert-butyl

ester usrn eneral procedure V. MS m/e: 375 (M-E1-1") Example 27
(RS)- trans 4@80%5‘&%‘3&1{9‘&%@@5’@ chiloFarienielif1-8, 62 bfitydirdda o mangf-chloro-1-(4-
tetranza-berizobejay dene 3 e titfetedimpbontinas Dbthined: as white Bitiehions 6 Vo yield fkawe

(RS)- tran%ﬁd@ﬂﬂmr&dﬂtc@mr@ﬁ@gwg@gwa&m|wgrgyél-kr@],?(;§,ai@ﬁ -tetraaza-benzo [e]azu Lae
hydrochloride and paraformaldehyde using general procedure VI. MS m/e: 389 (M-F-H

Example 28 Example 39
(+)- trans 1- 2C- /-C) 8-chloro- -met%v ro -4H-2,3,5,10b35tetraaza-bencolel
azulene an§ § % 55@(7% é%w é jé)iéﬁréﬂ% b-tetradzd-benzoazulene-5-
(-)-trans-1-(4-sec-Butoxy-cyclohexyl)- 8‘2%!’??8?@}5‘1#1-‘@@%5@%9@% 411-2,3,5,10b-tetraaza-
benzoleJa¥eri& Ge)iransi vi4-sieeiButexy-tye doikiax y4%8selalosadametal procedure IV.
h))/]'E 5,6- d{;}ﬁ(&dl‘@zﬂﬂs’%ﬁ)@@@%&ﬁ @3235(}5&%%@@%%?%8? C&Céd h}&dﬁdzzaéi% |

rans u clohex e
Ob- tctraazaét)crer%c%é1 z?zu g%/e Wé%lego tairie from @kﬁ g“"? Z{gdéﬁzﬁfj?& JRCIE B A tert-

8-chidfb-52Hit ﬁy‘?mj 6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulenebychiral1-IPLC separation on a
Chiralpak ¥b wotupin (ithHh-heptane/ethanol (4:1) as eluent. ()-trans-1-(4-sec-Butoxy-cyclohexyl)-8-ch
lo ro -5-methy 1-5,6-dihydro -4 H-2,3,5,10b-tetraaza- 10 benzo[e]azulene (0.068 g, 36%) was obtained
as white solid. (MS m/c: 389 (M+H ), [ccip + 17 2xompi2.444, CHC13, 20 C) ( +trans-1- (4 sec-Buto

xy-cyclo xy1)- %fﬁhsl,%r@:érmtbh%k%&m@xgr%g%&z@n%@&%%@&%@z@b%r ??ﬁ[%g&g 0,035 9, 18%)

was obtained as white solid. (MS m/e: 3%?-]8( % é")i Example
30 trans-8-Chloro-1-(4-cyclobutoxy-cyclBHERHF U S 145 oS e tetraaza- benzolejazulene -5-

carbobylicsic &t STRREst e ahlaiRshso T Ritvas isbtiin e aswehitisolidinn8eshjietd uging
general procérhare 04 Hydiaizide!) trian sH-Cy slobbiiexy-cydehexanrearbeulisksid hydrazids @0
Thiolactan; - (faeresAeiRip¥0sld.3. &~ Ritahydrarbenzqle][1.4]diazepine-4-carbo ylic acid ter-butyl

ester

Example 41
trans-8-Chiloro-i-(4-cyclohexyloxy-cyclohexy-5-methyl-5,6-dihydro-4H-2,3,5,10b-
20 tetraaza-benzoazuliene
The title compound was obtained as off-white solid in 69% vield from trans-§-chloro-1-(4-
cyclohexyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzoazulene hydrochloride and
paraformaldehyde using general procedure VI. MS m/e: 415 (M+H™),

Example 42
25 ¢is-8-Chloro-1-(4-cyclohexyloxy-cyclohexyl}-4H,6H-2,3,5,1 0b-tetraaza-benzeazulene-5-
carhoxylic acid tert-butyl ester

The title compound was obtained as white solid in 74% vield using general procedure IV,

Hydrazide: cis-4-Cyclohexyloxy-cyclohexanecarboxylic acid hydrazide

Thiolactam: 7-Chioro-2-thioxo-1,2,3.5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tert-
30 butyl ester.

MS m/e: 501 (M+H™)

Example 43
¢is-§-Chlore-1-(4-cyclohexyloxy-cyclohexyl)-8,6-dihydro-4H-2,3,5,10b-tetraaza-
benzoazulene hvdrochleride



MS m/e: 473 (M+14-) Example 31
trans-S-Chloro-1-(4-cyclobutoxy-cyclohexy0-5,6-dihydro-411-2,3,5,10b-tetraaza25benzolelazulene
hydrochloride The title compound was obtained as off-white solid in 87% yield from

trans-8-chlorov> ¢é1ycinizutoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzolelazsiemnedscarboxylic
acid tett-butyl ester using general procedure V. M$%m/e: 373 (M+H-) Example 32
30trans-8-Chloro-1-(4-cyclobutoxy-cyclohexyl)-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]aZdierber AR EO Mo HRFHES %fﬁm@dgﬁlé%\}ﬁité%ﬁéﬂﬁ%ml?igl‘élﬂ?réﬁr@rﬁh@%:érﬂ%ro-l-m-
cyclobutoxdelpbisivexyt) s diydrd 14 BER 3353 10b- tettraazdrbenzojélaz Glend hydio ehldride-bud1
paraformaldefydedisingrgenetiprosedusavd: MS mie;387 (M+f). WO
2010/057795PCT/EP2009/064804 57

cis-8-Chloro-1-(4-cyclobutoxy-cyclohexyl)-4H,6HH:2 3.5 1041 3-tetraaza-benzo[elazulene-5- carboxylic

acid tert-butyl ester, The.title compound was ohtained.as white_solid. in 95% yield using general
procedgure I%w yﬁ%‘?ﬁ%ﬁr@%@@% g%ﬁu%wfy?c?l}é%ﬁgi‘éf'?keecﬁa?éﬁkéfjé‘wﬁﬂﬁé Fazide! 8P rHibiattam:
7-Chloro-2-thioxo-1,2.3,5-tetrahydro-benzo[e][ P&ieraz®isitte-4-carboxylic acid tort-butyl ester MS mie:
473 (WTI' Yhe titie compound was Ekasiaple 84off-white solid in 75% yicld from cis-8-chloro-1-(4-
cis-8-Chloggekokésguslohyiaxyecydiohexll-ad-alinydre-l:a-3.040Rielanea: dRanzalciazylens
hydrochlor] ed hea%lq]c mlg%u}ndr was obtglggd Qz; %whlte Aaaﬂgi% antitative 'yield from
cis-8-chloro-144- cyc o%u?oky-é)%o%ex&)/]lf- ,gﬁ- ' %%‘-tet? aza-benzo[elazulene-5-carboxylic acid
tert-butyl ester using general procedure V. MS njle: 373 (M-E1-1) Example 35
15cis-8-Chloro-1-(4-cyclobutoxy-cyclohexyl)-5-ratiA%S 8-dihydro-4H-2,3,5,10b-tetraaza- benzo [ €]
azulene The fli&)cdsisotfdines bifaifreaetounitendiidhathaanticativa siel 410 ibid, Bschbbro-1-(4-
cyclobutoxy-cyclohexyl)-5@raivdbenbid3/ait0b-latiapadar heaze{efazuiene Kygdrochloride and
paraformajgghyde.yisi OGeaLr M&alesB887MHH). 2 _Ssgarboxylic acid
acid tert-bﬁ%resitgerl é}%ﬁ%%ﬁé%ng vya% ﬁ(@ﬁﬁ@ﬂ?%ﬁ?é}@% %ﬁés%ﬁﬁﬁé%%%ﬁg@ }Js;éin general
procedure [V Fydrazide: rans-4-CyElo @ﬁi]@)‘%@%\?‘éﬁ% é‘f?’éi‘&%ﬁ%’ﬁ&”&%iwgﬁé@r% hiolactam:
7-Chlbto- 2 hdesm’ S BlpserahidrscbbZefaft diditzbpineldidatbbsarienacic ebp iyl ssiertS m/e:
487 (M-LHutyl ester Example 37
trans-8-CI@J@%Je-:(@q)@gq@*r)tyloxy-cyclohexyl)-5,6-dihydro-411-2,3,5,10b-tetraaza- 30benzo[elazulene
hydrochloride The title compound was obtained as light brown solid in 75% yield from trans-8-chloro
1-(4- cyclopentyloxy-cyclohexyl)-4H,6H-2,3,5,1 Qétg%g?ea@-benzokiazulene-5-carboxylic acid ten-butyl
1

ester using g?ﬁggal groce ure V. MS mle: 387 (M+ 2 Example 38 .
-trans-§-Chilore-1-{4-(2-methoxy-1-methyl-ethoxy)-cvciohexyl]-5,6-dihydro-4 H-

20 2,3,5,10b-tetraaza-benzo{elazulene hydrochloride
The titie compound was obtained as off-white solid in quantitative yield from (RS)-trans-§-
chioro-1-[4-(2-methoxy-1-methyl-cthoxy)-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzof e]-
azulene-S-carboxylic acid tert-butyl ester using general procedure V. MS m/e: 391 (M+H").

Example 47
235 (RS)—trans—S—-ChEorem1-{4-(2-methoxy—1—methyﬁ-ethoxy)«cyclohexyli-S-methyi—«&ﬁ-dihydmm
45-2,3.5,10b-tetraaza-benzole]azulene
The title compound was obtained as white solid in 79% vield from (RS)-trans-8-chloro-1-[4-{2-
methoxy-1-methyl-ethoxy)-cyclohexyl]-5,6-dibydro-4H-2,3,5,10b-tetraaza-benzo[ ¢ |-azulene
hydrochloride and paraformaidehyde using general procedure V1. MS m/e: 405 (M+H").

30 Exampile 48
(+)-trans-8-Chloro-1-[4-(2-methoxy-1-methyl-ethoxy)-cyclohexyl]-5-methyi-5,6-dihvdro-
4H-2,3,5,10b-tetrasza-benzo[ejazulene
and
Example 49
35 (-}-trans-8-Chlere-1-{4-(2-methoxy-1-methyl-ethoxy)-cyclohexyl]-5-methyl-5,6-dihvdro-4H-
2,3,5,18b-tetraaza-benzole]azulene



35trans-8-Chioro-1-(4-cyclopentyloxy-cyclohexyl)-5-methy1-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzolelazulene WO 2010/057795PCT/EP2009/064804 58 The title compound was obtained
as white solid in 56% yield from trans-8-chloro-1-(4- cyclopentylo xy-cyc lo hexy1)-5,6-di
hydro-4H-2,3s8{ 8heetragza-benzo [el azu lene hydrochloride and paraformaldeiysdensing general
procedure VI. MS mile: 401 (M+ITh Example 39 6¢

5trans-8-Ch§oro-144- cIoItex%loxy-Cﬁ%ohexyl)-414,6H-2 3,5,10b-tetraaza-benzoazulene-5- carboxylic

acid tert-blityTELEsF FHCHE dohpBl Wé%‘}a’ﬁfayﬁ“éﬁ‘%y\l/‘ﬁﬁ%l@éﬂiﬁ’ﬂﬁ%ﬂ%k?i’e%éug%ﬁiﬁkﬁ@ral
proceduredV. FiriciiaezattangofeRyolomexyioky{cytiohdkahbearbddyieraxticrhydrazidyl-cthdiglactam:
7-Chloro-2Z-thiexexh 253 detrahydriasaenze{cl[1 4]diazepined-cadieacistens 1 0Bytylestar.MS m/e:

501 (M+H 2! BA S1A{NC Xy- 1 ~ing - xyi-cyelohe -G -5,6-dihydro-4H-
(%. mRle 4QHaR Iiégg%%tho y-1-methyl et%%_%rgtr lof ci?é%b mett]gn%%dd%% O ér%i Je 15 The

-(4-cycloh oxy-cyclohexyO dihydro:411-2,3.5.1 aza- zoazu

ti(tle go#pgﬁgé»ﬁﬁé R e R RS 870G Li fratrtHNso8- et nai AD column with
cyclohexylokyrtgetoniesaa) 4H 6+ 21818, 10b-tctraaza-benzoazulene-5-carboxylic acid tert-butyl ester
using generalipracediiie:. IMS (M@t (Mhidihyl-cthoxy)-cyclohexyl]-5-nEUAMPIe &k ydro-4H-
rans-& Chioya-Joldayslahervaryasiabexibmeiy b Ocdiuliosdtig S 4o

20tetraaza;henzoazu lene The title compound was obtained as off-white solid in 69% yield from
trans-8-cr3§%§-]f%4-%§§/§%1}é&|§flé 2cycl Hé)&l)‘-\%o,éj&m%gﬁdﬁngg&10b-tetraaza—benzoazuIene
hydrothlofiderantpakermditehyeshasing-geterat throcedurdolt: MBS miethad s, (M#ktrEddmple 42
25cis-8-Chlareh4-cyalohieados]cyianexyh)s4H B 2:3.5Hohrietraazribepg@azulene-5- carboxylic
acid tert-bg% %%E%@fmﬁmﬁﬁo[aﬁ’é)%ﬁ%a(% g@.%@gq:g%y;\chj@@lid in 74% yield using general

e

procedure’IV. Hydrazide: cis-4-Cyclohexyloxy-cyclohexanécarboxylic acid hydrazide  Thiolactam:
7-Ch|oro-2-thioxo-1,2,3,5-tctrahydro-benzo[e][1E4jgdiazke@'QeA-carboxylic acid ten-30 butyl ester. MS
Ample’=
m/e: 501 (M+Hi§) Examr%le 43
cis-8-Chloro- {53 &S IRE-dy Moty bras-binydrsimtboy scyolshend kb HarzddA lbne
hydrochloride WO 2010/087795F @1/ K RO08I064884boxylic acid tert-butyi ester
The title compound was obtained as light yellow solid in 39% yield using general procedure IV.
Hydrazide: (RS)-trans- 4-(2-Hydroxy-1-methyl-ethoxy)-cyclohexanecarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioxe-1,2,3,5-tetrabydro-benzo[e][ 1,4]diazepine-4-carboxylic acid tert-
butyl ester
20 MS m/e: 477 (M+H).

Example 51
(RS)-trans-2-[4-(8-Chioro-5,6-dihydro-4§-2,3,5,10b-tetraaza-benzo[e] azalen-1-y1)-
cyclohexyloxyl-propan-1-0} hydrochloride
The title compound was obtained as light brown seolid in quantitative yield from (RS)-trans-8-
25 chloro-1-[4-(2-hydroxy-1-methyi-ethoxy)-cyeclohexyl}-4H,6H-2,3,5,10b-tetraaza-
benzo|[clazulene-5-carboxylic acid tert-butyl ester using general procedure V.
MS mve: 377 (M+H")},

Example 52
(RS)-trans-2-{4-(8-Chloro-5-methy}-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo|e]azulen-1-
30 viy-cyclohexyloxy]-propan-1-ei
The title compound was obtained as off-white solid in 59% yield from (RS)-trans-2-{4-(&-~chloro-
5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo|¢]azulen-1-yl)-cyclohexyloxy]-propan-1-ol
hydrochloride and paraformaldehyde using general procedure VI MS m/e: 391 (M+H).

Example 53
35 (RS)-trans-8-Chiore-1-[4-(2-fluoro-1-methyl-ethoxy)-cyclobexyl]-5-methyl-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzolelazulens '



59 The title compound was obtained as white solid in quantitative yield from cis-8-chloro-1-(4-
cyclithexyloxy-cyclohexy-0-41-1,6H-2,3,5,10b-tetraaza-benzoazulene-5-carboxylic acid tert-butyl ester
using general procedure V. MS rn/c: 401 (M+H ). Example 44
cis-8-Chloro-#(zeyelshesyloxy-cyclohexyl)-5-methyl1-5,6-dihydro-4H-2,3, pd0brigiraazass
benzoazulene The title compound was obtained asoff-white solid in 75% yield from cis-8-chloro-1-(4-

cyclohexyloxy-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraitza-benzoazulene hydrochloride and
paraformaldehytie { L&lﬁjiﬁ’glen%fral @%%EE&H?&\W -frshiprrsS 218 thal3.q-jh 1@9%&%{1%%54‘501’46‘333““

(RS)-trans@aihidaeuicrd! (2l nvetholsxdmethytatioxy)l dpdiohexy 144 IiBndiraaziécbonzobeiane (2
azulene-5raprhaxyditiecitignt-hutyb ester Thedite compaumdbwas ohiained as whitg.3spliddrs54% yield
using gen i w

(751 nfﬁ?fé’l %‘iﬁiﬁ %’mﬁﬂ‘%@%{*’ﬂ%ﬁ Lo o of S IaC el

7- ChIo o ‘f@ﬁ tﬂc} %3?1?;8[@/ firapatazap |ﬁ‘é“4“8a%oi‘k>}hc ACGdHOBURF 5tV MS mile:
491 (M*l mgg)tu:mned between :satura.ted aqu@ranmdie dicarbonate solution (30 ml) and ethyl acetate (30
(RS)-trans8;Cllorast=t4-(Zinethosy=trmethit-athexy)-areloRex e 6rdi RVl 30-ml portions of
202,3,5, 1%@@@@@@%0@%&!@&%%g%@%k%ﬂ%!ﬂe&r 2 GBPoUNd,was gblained as oft white

solid in quanti

tative y|e |d from
chloro-144 Y3 FBEHE Y Fhatr Fféfﬁo%@?wagmmﬁ BI85/ TUB AR FasERS Sfaf: the title
azuleHe-5ceamoxyiicldEifl terthutgh edtse selidgdeneralifrogddire.V. MS m/e: 391 (M7-1-11-).
Example 47 25(RS)-trans-8-Chloro-144-(2-metboxy-I-methyl-ethoxy)-cyclohexyli-5-methyl-5,6-dihydro-
4H-2,3,5,1 Ob-tetraaza-benzof elazulene The titlezsamip8énd was obtained as white solid in 79% yield

from (RS)-tramseBrablgronlddr2-4- (3 3, 3 trifluoro-i-methyl-propoxy)-cyclohesyl]-4H,6H-2,3,5,10b-
methoxy-l-methyl-ethoxy) é:%clo d|h dro-4H-2.3,5 10b-t ﬁﬁg%a p?nzoLe] “azulenc

hydrochloride and paraformaéfgc% dasdloneacat hc ity (M+IT). 30Example 48

eneral roce ure ¥
(+)- trans-i@ﬁréf‘o%ﬁl&e(‘ﬁ%%fﬁWPﬁﬂefﬁwgétﬁé%w By eRSh eSS - Behe gRyIeE BReRRgiS-TV
4H-2 13,5, Iopitetida zeeivehs 0idjaduiénerandritayhple st B5c() kiianss8c@ihtoraii b (R-daetidoxy

-1-methyl-ethaxyey clabesyi-bamstay L D6 dinvarandtiz 3 S dPRptiaazahenzaislazdieng MO
2010/057@3§Eg¥;5P2009/064804 60

(+)-trans-8-Chloro-144-(2 methoxy 1-methyl-ethoxy)-cyclohexyl]-5-methy1-5,6-dihydro-4H2,3,5,10b-tet
raaza- beﬁ%&[é’]‘g‘z leh @) trans-8-chloro-1-[4-(2-methoxy-1-methyl-ethoxy)-
cyclohcxyl]-5-methyl-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[e]azulene were obtained from
(RS)-trans-8-chIoro-144-(2-methoxy-I-tnethyLetﬁéai‘Wiﬁ‘c% lo xy []-5-methyihydro-4H-
20 (RS)-trans-8-Chloro-1-{4-(3,3,3-trifluoro-1-methyl-propoxy)-cyeloh exyl}-5,6-dibydro-4H-
1,3,5,10b-tetraaza-benzo|ejazulene hydrochloride

The title compound was obtained as off-white solid i quantitative yield from (RS)-trans-8-

chloro-1-[4-(3,3,3-trifluoro-1-methyl-propoxy)-cyclohexyl]-4H,6H-2,3,5, 1 0b-tetraaza-benzo[e]-

azulene-5-carboxylic acid tert-butyl ester using general procedure V. MS m/e: 429 (M+H").

25 Example 56
(RS)-trans-8-Chioro-5-methyl-1-[4-(3,3,3-trilluoro-1-methyl-propoxy)-cyclohexyl]-5,6-
dibydro-4H-17,3,5,10b-tetraaza-benzo[ejazuiene
The titie compound was obtained as white solid in 55% yield from (RS)-trans-8-chloro-1-[4-
(3,3,3-trifluoro-1-methyl-propoxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e ]-
30 azulene hydrochloride and paraformaldehyde using general procedure VI, MS mve: 443 (M+H™),

Example 57
trans-8-Chloro-1-{4-(exetan-3-yloxy)-cyclohexyl]-4H,61-2.3,5,10b-tetraazs-
benzofe]azulene-5-carboxylic acid tert-butvl ester
The title compound was obtained as white soiid in 51% yield using general procedure 1V.
35 Hydrazide: cis/trans-4-(Oxetan-3-yloxy)-cyclohexanecarboxylic acid hydrazide



5 2,3,5,10b-tetraaza-benzo[e]azulene by chiral HPLC separation on a Chiralpak AD column with
n-heptane/ethanol(3:1) as eluent. (+)-trans-8-Chloro-144-(2-methoxy-
I-methyLethoxy)-cyclohexyl]-5-methy1-5,6-dihydro-4H2,3,5,10b-tetraaza-benzo[e]azulene (0.081 g,
39%) was obtaimeci@sswihite solid. (MS m/e: 405 (MEN ), [ci])) = + 5.75 (C 2O01p#hobeid6atds 20 C) 10
(-)-trans-8-Chloro-144-(2- methoxy 1-methyl-cthoxy}-cyclohexyl]-5-methy1-5,6-dihydro-4H2,3,5,10b-tetr
aaza-benz TQ{L,“.‘J]%% uleng (&1 %70/) was obtained as white solid (MS m/e: 405 (M-EW), [a]n = -5.76
(c = 0.538 oro- -t 10x6-1,2,3 Jntetragxggﬁ]b?g@(ﬁe][l 4}diazepine-4-carboxylic acid tert-

(RS)- tran@BtﬂﬁFé% 144-(2-hydroxy-I-methyl-ethoxy)-cyclohexyl11-4H,61-1-2,3,5,10b15tetraaza-benzo
iejazulenepdscarboxyticiacid tert-butyl ester The title compound was obtained as light yellow solid in
39% vyield using general procedure IV. Hydrazide: (RS)-trans-

4-(2-Hydroxy-1-methyl-ethoxy)- cyclohexanecar@gémﬁigq@ hydrazidc Thiolactam

;/céhlf (; (21'{h{05%1 %Eégﬂgr%egg%% P?é %Oke]ﬁ[é'né g‘ﬁlf ezxex 'Qg%ﬁﬂ??é;?ﬁ%yéc iy m-éﬁ L%%ilﬁei, t@ebr 20 MS
(RS)-trans-244-(8-Chloro-5,6-dihydro-414¢¥ 8232 bpngsisd azalesenzole]azulen-l-y1)-
cyclohexyxSiropandichldrgel dehlbritipro Fite dittedeoridduhd , Wistobiaindstas lighteawnysolid in
quantitatiV@vM@ﬂ@ivaR@ﬂiﬁnS&hvdrocmond{.,

25chloro- drox eth tho Iohexyl 4 .6H-2, 510bt
lf{f% bR R e i ot e R e
é[ﬁy?l

benzo eJazu ene- -c

Exanﬁb RE ! WX rctehtordlstih 15, éﬁtﬁ’rﬁ‘gﬁﬂ%zﬂﬁ@‘%[ |1odetsriaasdpetiso[efartilen-1-

30yl)- cycl@hé@bkyﬁmaﬁagﬁwbih@mﬁemmmgbb(a»mﬁéﬂ 1as off-white solid in 59% yield from

(RS)-trans-244-(8-chloro5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[c]azulcn-1-y1)-eyclohexyloxyLpropa
n-1-01 hydiadtipridesshdifarafpihatdetiyoe using generhpiosasine:\4. MSdMei391 (MH-). Example

?;,Ss)st bcm[e]mlﬁl&}"VDiclVdOheXV T mpaﬁ'l)" % 115 methyl 5,6-dihydrg-4H2,3,5,10b-
rans ro -1Tuo y X -prme ihydro-

etraaza- benzmhllﬁa%‘l)ﬁlep ?5%8 gg%%ffébﬁ }ﬁélg’f%lg@&e?éﬁegﬂl %él)u?iﬁ?? pehloro-2-4-
(RS)-trandahlqie: @rﬁoﬁlévsﬂxﬁéﬁﬁy%i‘éGLQJWWP@@HPEZ@,%Jf@@ft@tka\émm@nhefe}azm]emopam=oyc|ohexy|
oxy]-propauylte@hi¢oidsmg pordd did 2Byl nuichonormieihaned (2 M) Was:aeded (M+H).
[bis(2-methoxyethy0-aminolsulfur trifluoridc (0.031 mt. 0.17 mmol) at 0-5 C. Stirring at room
temperaturetfansl8 Ohvas-foltewied oyaddiian offutheribis(metowrinw)-1B.amisaigufur trifluoride
(0.016 ml,. 9,08 mgol) and, stirring for 4 h. The reaction mixture was partitioned between saturated
agueous SIOdIU btlcarb e solutjon (30 ml é‘n}d ?Ethyl acetate (30 ml). The layers were separated
and the aqueo s aye SR '8 tRtwiG S-SRI iGH Y étﬁﬂ@&@iﬁt@ﬁé%&%&ﬁ?&@maﬂ|c
layersve ﬁ@@@é@j}w&nahﬁil)d@ﬁ@}g hgaaiony spifatenandl dorténgatet! inwvadion Fastreifomategraphy
with n-hepiédie/ pepiopanakassetueit gave the title heompauneh8I208x36%) a5 white selidy MS m/e:

393 (WEFR). BxattRie 88ting to room ture the mixt titioned bet hyl
(RS)-trans-8-Chlqro-, 144 W % trﬁmo?g} %deltlﬁ}ﬁ g?&%@c <‘:"§7‘€ Fa'lllelxl{}ln 141 “éclclicﬁ § E%C%abe and

tetraaza-bERSbleIAg (HERE g’%rgr%é’ﬁ;%egm e P &Y A% it E“ﬁté’ﬂﬁ’d‘l]}nﬁvﬁlé’g%‘ﬁflélﬁéﬁf% white
solid in 289Fiéld @]B?ng?‘g@h@ﬁdl pracadure s 15/yddiideover anbydrous sodium  sulfate and
trans24-(3¢3@<hrifitwar in hanethylaphopeaiaayaiohexancearbexylic acichaysrazidecThiolactagite

7-Chloro- -tetrah | earboxylic acid tertbutyl _ ester MS mie:
I-Chioro-gahiitd @ A tenahucrormenzalelis lazepine 467

Example 59
trans-8-Chioro-1-{4-(tetrahydro-pyran-4-yloxy)-evclohexyl}j-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester
30 and
Example 60
cis-§-Chloro-1-[4-(tetrahydro-pyran-4-yloxy)-cyclohexvi]-4H,6H-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester
trans-8-Chloro-1-[4-(tetrahydro-pyran-4-yioxy)-cyclohexyl]-4H,6H-2,3,5.10b-tetraaza-
35 benzoazulene-5-carboxylic acid tert-butyl ester and cis-8-chloro-1-[4-(tetrahydro-pyran-4-
yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-carboxylic acid tert-butyl ester



20(RS)-trans-8-Chloro-1-14-(3,3,3-trilluoro-I-methyl-propoxy)-cyclohexy11-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzolejazulene hydrochloride The title compound was obtained as off-white solid
in quantitative yield from (RS)-trans-8-
chloro-144-(3vaB:tnifluored-methyl-propoxy)-cyclohexyli-4H,6H-2,3,5,10b-teirpazanhenzals]-
azulene-5-carboxylic acid tert-butyl ester using gen&ral procedure V. MS m/c: 429 (M-EFF ).
25Example 56 (RS)-trans-8-Chloro-5-methyl-144-(3,3,3-trifluoro-I-methyl-propoxy)-cyclohexyli-5,6-
dihydro-411¢¥3 %bi%e?etr%iﬁ??%nﬁ[eﬁiﬁféheﬁ?@‘iﬁ@ chmpsiiftid Wasrabeaind afasinielsoNd in
55% yield flopméRB)«4phns-8-chloro-144-

(3,3,3- trlflqu@rgﬂa@trmy%@mx@%@h@%a@@ q;gygygﬁ%&%gﬁmg E%QR azulene
hydrochlo ﬁ?o?a%gd%atfa rfnro% oulsmg JENE, fl?_o %[%[\élﬁ_ m%gg}ggdfgd oxyl)c dECIC? tm[g le 57

trans-8-Chloro-1-14-(oxetan-3-y oxy cyclo”hexyl
benzol%]a%ﬁfé’ﬁ%"@rcarboxyllc acid tert-butyl ester ~ The title compound was obtained as white solid in
51% vyield usindg general protettangd-p3GuHydrazidecyclohexyl]-4H,6H-2.3,5, 1 0b-tetraaza-
cis/trans-4p(@xetanca-yioaidmeyaiohexanaecaloxyic acid.Bydragites WO tam in 26% yield.
2010/05779 %T/%%gggkp?mm 62 Thiolactam:
, ,5 tet

7-Chloro-2- EIOXO 1,2 ahydro- benzo[e]l[l 4;d|aze |ne -4-carboxylic acid tertbutyl ester MS nile:
475 (MJ- 1019— — tetra.hydm -pyran-4-yloxy}-cyclohexyi}-4H,6H-2,3,5,10b-tetraaza-

Strang{B- chﬂw@mwymwma@d@mm)wdmmt@e@bymmew,E,%o;hc d.
tetraaza-bprzalelazuiene:1a),(RS_)-trans-3-Chloro-2Soro-5,6-(8-4F1-2,3,5,10b-tetraaza-benzn-I-y1)-
cycle hexyloxyl-pronan-I-ol hydrochloride  The title compound was obtained as off-white solid in
quantitative yield from trans-8-chloro-1- 10 gy, ype 61

[4-(oxetan-3- ¥on % @g}(}lohe{(@ 4H 6H-2,3,5,10b-tetr az benz elazulenc-5- carboxgllcaud tert-butyl

ester using general procedur VAR [ mfﬂw B SK s 8- gifpdro-4H-2,3.5,1
8-chloro-5-methyl-5,6-dihydro-4H- 2%@&%@#&3%&5%imérazhl@ﬁ@-o -cyclohexyloxyhpropan-I-ol
The titfe cdinpotindovas obtained ssioffiwhitehsolid lid &7 Yoyieldfromi¢RS dransn3-ehiarQR444.15

(8-chloro- @&%@M%&sﬂﬁh&%l@éﬁ%&%ﬁ@%ﬁjbﬁ%@iﬁéwm kaf;azgnsé%em%x'ﬂ%%se))ret
ydrochlorldg e&rl}db;ag lagotrmalgé%mer ergl PJ ceduﬁg V1. m e: 425 (MH-1-11.
trans-8-Chiofo thvi-144 ? tan oxy cycloh % ro 4H-2,3,5, 10btetraaza benzo
Felazulene To a solution of
(RS)-trans-3-chloro-244-(8-chloro-5-methyl-5,6 dfAHNS 94 -1-2,3,5,10b-tetraaza- 90 benzo[clazulen-1
-y1)-cycloheRABs=bidpanStmetip-048 gty abwirndly iatoiudne (X mip s hddedipptassilin
tert-beftoxide (0.013 g, 0.12 mmol). ThexgackormixiurenasReriad at reflux for 2 h. After cooling to
room tempgratygie themi S n egn.sthyl ase ter, Th ers
separated Tha% @ueous IMW@ Olgg%aggt %ggf%ﬁr%nz 0 aiﬁ a%grgtz 'Phegggé mlgﬁi organic
layers wersy rleyquov}éwan ngv S5 ibrckndt e tfﬁ%éb@z“azu§enc
Flash- chr@ﬁﬁ%@éb@&@aﬂfﬁﬁqﬁdﬁﬁm@lﬁ@hﬂﬁr@ﬁ%ém@%In@t@@ave\fmé/it&lmfgoﬁdﬁd%bﬁ(o 10 g, 24%) as

white solid. MS ink: 389 (M-VH+). Example 59
Example 63

25 cis-8-Chloro-1-[4-(tetrahydro-pyran-4-yloxy)-cyciohexyl]-5,6-dihydre-4H-2,3,5,10b-
tetraaza-benzoazuiene hydrochloride
The title compound was obtained as white solid in quantitative vield from cis-8-chioro-1-[4-
(tetrahydro-pyran-4-yloxy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza-benzoazulene-5-carboxylic
acid tert-butyl ester using general procedure V. MS m/e: 403 (M+H").

30 Example 64
cis-S-ChBoro-S—methyi—i-{4—(tetrahydm-pyran-z&-yioxy)—cyciohexyi}-S,ﬁ-dihydrondﬁn
2,3.5,18b-tetraaza-benzoazulene
The title compound was obtained as off-white solid in 72% vyield from cis-8-chloro-1-[4-
(tetrahydro-pyran-4-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5, 1 0b-tetraaza-benzoazulene
35 hydrochloride and paraformaldehyde using general procedure VL MS m/e: 417 (M+H").

Example 65



trans-8-Chloro-I-14-(tetrahydro-pyran-4-yloxy)-cyclohexy11-4f1,61-1-2,3,5,10b-tetraaza-
benzoazulene-5-carboxylic acid tert-butyl ester 30and Example 60
cis-8-Chloro-1-0-(tetrahydro-pyran-4-yloxy)-cyclobexyli-4H,6H-2,3,5,10b-tetraaza-
benzoazulene6-parbexyiic acid tert-butyl ester POT/EP2069/064804
trans-8-Chloro-144-(tetrahydro-pyran-4-yloxy)-cyctghcxyl]-4H,6H-2,3,5.10b-tctraaza- 35
benzoazulene-5-carboxylic acid tert-butyl ester and cis-8-chloro-144-(tetrahydro-pyran-4-
yloxy)-cyclohexy T ARFBFEBI8 - od-fif ey s ety Ayeabas dhilbeiid-ddid ¥rialiagrester WO
2010/057795PC T/EP2009/06%834] 6i3 nére: dbtairiec diraciting tebgeriersibprocedure 1V after
separationrhy fiasBoegiumma chrorpaiastapMentylia#idenid in 33% vield using general procedure 1V,

cis/trans- rahydro-pyrana4-viaxy)-cyclohexanecarboxylic acid. hydrazide(1:2) Thiolactam:

- Chioro e SR “ﬁ_?&‘?géﬁ‘%‘g@g:%fﬁaﬁ%?%f;égﬁgf CELEATEREAEL S butyl oster
trans-é-Cm%ng@itfm(tAé"ﬁz H'f%“—%&’ﬁﬁﬂ"—hgﬁ SRS GEIR B iazsrionisthazabe Az dsitene-5-c
arboxylic &eidltestebutyl ester was obtained as white foam in 26% yield. MS m/e: 503 (M1-H1)
cis-8-Chlokesd44-etetratydro-pyran-4-ylo xy)-cyclohexyl]-4H,6H-2,3,5,10b-tetraaza- 10
benzoazulene-5-carboxylic acid tert-butyl ester was obtained as white foam in 14% yield. MS m/e: 503
(M+H1) Example 61 trans-8-ChIoro4-(tetrabydr@-ﬁ%{.@ﬁe—zg—gloxy)-cyclohexylI-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzgazuleng, hydrochloride 15 The title ¢ ound.was obtain white solid in
quantitative ﬁxglnas%#6§ﬁ F’%&rﬂ;ég—%ﬁi’%&?%?fﬁw Wy'cy&g}gegyﬂ"5%“%}13’(}“"‘%9'%3551 b-tetraaza-
(tetrafﬂ/dro-pyran-4-y|oxy)-cyclohexyl@WW@,@E@H@W@%E%XS%zoazulene-5-carboxylic acid

tert-butyl stetitisingrgenadal pradeduce M. MBS ywBo w03 i{fihH)antitative yield from trans-REXample 62

trans-8-ChL@@On%m@mék%:&%@l&?rp@z@Qﬂsy@m@:&xg%@e%%%qa@mg&%ﬂ%%%L5é&é"tetfaa
za—benzo%gfl_lgr}elTQ%rtlélqemqongec%gpdr ggggu%b{,amed as white foam in 72% yield from
trans-8-ch|oro-%2(4-} i ‘%,g proeed '
(tetrahydrMEﬁ%ﬁi-315137/I6%9)H(:3)/clohexy11-5,6-dihydro-4H-2,3,5,1Ob-tctraaza-benzoazuIene
hydrochloride and paraformaldehyde using general procedure VI. MS m/e: 417 (M+111). Example 63
25cisl8-Ch oro-144-(tetrahydro-pyran-4-yloxy)-diiepiedl-5, 6-dihydro-41-1-2,3,5,10b-
tetraaza-benzeazél€tiddrycanbiasibe-Fhaiiie aomprend wasiakiained-amwhiteaelidin, gugntitative
yield from cis-8-chloro-144- tetraaza-benzole]aznlene

(tetrahydra:pyran-4-yloxy)-cyclohexyl]-4H,6H-2,3.5,10b-tetraaza-benzoazulcnc-5-carboxylic acid
fort bl A R RS 0B 15 B 0B R - Roehlond o
cis-8-ChIoFHIBerBHYR LA YeEPERY TS (g farlu-yikTR Sy titbhissiphs: Bedayeleouddng -nydrochloride
2,3,5700b 4etrpaz frreriddazidens o hentithe ieompgorndiwas obtained as off-white solid in 72% yield from

cis-8-chlof@slfid- 401 (M+H").
(tetrahydro-pyran-4-yloxy)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-tctraaza-benzoazulene 35
hydrochloride and paraformaldehyde using gerﬁgM}%Wure VI. MS rrile: 417 (MH").

trans-1-{4-teri-Butoxy-cyciohexyl}-8-chloro-4H,6H-2,3,5,10b-tetraaza-benzoje]azulene-5-
carboxylic acid tert-butyl ester
25 The title compound was obtained as light yellow solid in 55% yield using general procedure IV.
Hydrazide: trans-4-tert-Butoxy-cyclohexanccarboxylic acid hydrazide
Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-etrahydro-benzo{e]| 1,4]diazepine-4-carboxylic acid tert-
butyl ester
MS m/e: 475 (M+H)

30 Example 69
cis-1-(4-tert-Butexy-cyciohexyl)-8-chloro-4H,6H-2,3,5,10b-tetraaza-benzo|e]aznlene-5-
carboxylic acid tert-butyl ester
The title compound was obtained as light brown solid in 63% yield using general procedure 1V,
Hydrazide: cis-4-tert-Butoxy-cyciohexanccarboxylic acid hydrazide
35 Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e]{ 1,4 ]diazepine-4-carboxylic acid tert-
butyl ester, MS m/e: 475 (M+H")
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trans-8-Chloro-1-(4-trifluoromethoxy-cyclohexyl)-4H,61-J-2,3,5,10b-tetraaza- benzole]
azulene-5-carboxylic acid tert-butyl ester The title compound was obtained as light yellow solid in 33%
yield using gemerahpsseedure 1V, Hydrazide: cis/trans-4-Trifluoromethoxy-gyeiahiesangsapoxylic acid
hydrazide 5Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-t&tral-tydro-benzo[e][1,4]diazepine-4-carboxyl ¢ acid
tert- butyl ester MS m/e: 487 (M-EW) Example 66 trans-8-Chloro (4-tri
oromethoxy-cyclohexyl)-S,6-dihydro-411-2,3,5,10&5@%&6\2& 10benzoielazulene hydrochloride The title
compound, w ined as light vellow solid in,quantitative yield from

trans-8-ch|1drf)‘¥?j / 42%%?}%&?@3%8%:?g%\ifﬁ%@%}lﬁ-}gH,6H-2,3,5,1Ob-tctraaza-benzo[e]azuIcnc-5-carboxylic
acid tert-butyl ester using general procedure V. MS in/c: 387 (M-441). 15Eample 67
trans-8-ChIoro-5-methyl-i-(4-trif|uoromethoxy-cyclohexyl)-%&ﬂi’hydro-414-2,3,5,10b-
tetraaza-benzolejazulene The title compound was obtaingd as white solid in 76% vyield from
trans-8-chloro-1-(4- trifIuoromethoxy-cyclogexyl)-S,6-di dro<4H-2,3,5.10b-tetraaza-benzo[c]azulenc
hydrochloride 20 and paraformaldehyde sig geperal ¢ dure VI. MS m/e: 401 (M4-H ). Example
68 trans-1-(4-tert-Butoxy-cyc)ohexyl)-8-chlorg '5,10b-tetraaza-benzof el azulene-5-
carboxylic acid tert-butyl ester 25 The title cormpound wag obtained as tight yellow solid in 55% yield
using general procedure IV. Hydrazide: trans-4-fcrt-B omyclohexanecarboxylic acid hydrazide
Thiolactarn: 7-Chloro-2-thioxo-1,2,3,5-tetrahydra-ben 1,4]diazep c-4-carboxylic acid tertbutyl ester
MS m/e: 475 CM-FHT) 30Example 69 cis -(4-ter15f\i3utoxy-cyclohexy
0-8-chloro-4f1,61-1-2,3,5,10b-tetraaza-benzo B azulerie-5- carbpxylic acid tert-butyl ester The title
compound was obtained as light brown solid in 63% yield using general procedure IV. Hydrazide:
cis-4-tert-Butoxy;gyclohexanecarboxylic acid hydrazide 35 Thiolactam:
7-Chloro-2-thioxo-1.2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid tertbutyl ester. MS rn/c:

475 (M'FH') R'is  Cipo-alkyl, unsubstituted or substituted with one or more hale, hydroxy, cyano or
Ciz-alkoxy,
Cs s-cycloalkyl, unsubstituted or substituted by one or more substituents
independently selected from B,
4-7 membered heterocycloalkyl containing one or two heteroatoms selected from
10 O, N or S, which heterocycioalkyl is unsubstituted or substituted by one or more
substituents independently selected from B,

R? is H,
Cip-alkyl, unsubstituted or substituted with one or more OH, halo, Cyano or
Ciz-alkoxy,
15 ~(CH2)-R®, wherein R* is phenyl or 5- or 6-membered heteroaryl,
each unsubstituted or substituted with one or more substituents independently
selected from A,
~{CH,),NR'R",
-C(O)-C.12-alkyl, wherein alkyl is unsubstituted or substituted with one or more
20 OH, halo, cyano or C, jz-alkoxy,
~C(OWCH),0C(0)-Cy yp-alkyl,
-C(O)CH,) NR'R,
~C(O)YO-Cyqp-alkyl, wherein alkyl is unsubstituted or substituted with one or more
OH, halo, cyano or C; jp-alkoxy,
25 ~S{O)-Cy yz-alkyl,
-S(O),NR'R",
R’ and R" are cach independently H, Ci_y2-alkyl, or form together with the
nitrogen to which they are bound a 3- to 7-membered heterocycloalky! containing



WO 2010/057795PCT/EP2009/064804 65 Claims |. The compound of the general formula | wherein
5R'isC1_12-alkyl, unsubstituted or substituted with one or more halo, hydroxy, cyano or
C1_12-alkoxy, C3_7-cycloalkyl, unsubstitutcd or substituted by one or more subs ituents

independentlyvsetectied frsm B, 4-7 membered heterocycloalkyl contairinganedasnmo
heteroatoms selected from 100, N or S, which hetéfocycloalkyl is unsubstituted or substituted by one
or more substituents independently selected from B, R2 isH, unsubstituted or substituted with
one or more OH, halo, &%5195 S F 248k e 8SEEDY PRE, WiferdnrRActsTBRERA B BS or
6-membered heteroarylieabkt risdlostitbetubrdsobstitutechovithubnat o ondepabdtiitientdected
independently selecteddaavA, -(CHANRJR", -Q0)-C1_12-alkyl, wherein alkyl is
unsubstituted or substituted with one or more 200H, halo, cyano or C1_12-alkoxy,
-C(0)(CH2)qOC(0)-C142-alkyly-&(0)(CH2)q.NIMI, -C(0)0-C1.12-alkyl, wherein alkyl is unsubstituted or
substituted with one or more OH, halo, cyano or C1_12-alkoxy. 25-S(0)2-C1_12-alkyl, -S(0)2NRIRH,
R'andR' are each indepqe;‘n&eﬂly H, C1_12-alkyl, or form together with the nitrogen to which they are
bound a 3- to 7-membered heterocycloalkyl containing WO 2010/057795PC T/EP2009/064804 66

one or two hetefoatoms, selecied fram N, 0.9r S.,which heterocycloalkyl is unsubstituted or substituted
by one or more substitu'ent’sci%\ﬁdeﬁend’er’ihg/ase}fe’ctgg ?r%‘r?n yg %11,%7, ord; ris2, 3 or 4,

Bis oxo, halo, OH, C 7-alkyl or ) 5-alkoxy,
R'is  ClorF,
or a pharmaccutically acceptable salt thereof.

10 2. The compound of formula I according to claim 1, wherein

R!is Ciaz-alicyl, unsubstituted or substituted with one or more halo, hydroxy or
Ci.2-alkoxy,
Cs.7 cyeloalkyl, or
4-7 membered heterocycloalkyl containing one or two heteroatoms selected from
15 G or 8, which heterocycloalkyl is unsubstituted or substituted by one or more oxo,
halo, OH, C)5-alkyl or C; 7-alkoxy.
3. The compound of formula 1 according to any one of claims 1 or 2, wherein R’ is C;;-alkyl

or Caz cycloalkyl

4. The compound of formula I according to any one of claims 1 or 2, wherein R' is -CFs,

26 -CH(CH3)CHLCFs, -CH(CH:)CH.F, -CH{CH:)CH,OH, -CH(CH:)CH,OMe, cyclobutyl,
cyclohexyl, cyclopentyl, ethyl, i-propyl, methyl, oxetanyl, sec-butyl, t-butyl or tetrahydro-
pyranyt,

5. The compound of formula I according to any one of claims 1 to 4, wherein R' is i-propyl,

cyclobutyl or cyclopentyl,

25 6. The compound according to any one of ¢laims 1 to 5, wherein

R%is H,
Cio-alkeyl, unsubstituted or substituted with one or more OH,
-(CHy)-R%, wherein R® is phenyl or 5- or 6-membered heteroaryl and q is 1, 2, 3 or 4,
~C(O)-Crar-alkyl, wherein alkyl is unsubstituted or substituted with one or more OH,



A ishalo, cyano, OH, C14-alkyl, halo-C1_7-alkyl, or C1_7-alkoxy, B isoxo, halo, OH, C alkyl or CI
4-alkoxy, R."isCl or F, or a pharmaceutically acceptable salt thereof 10 2. The compound of formula 1
according to claim 1, wherein R' isC112-alkyl, unsubstituted or substituted with one or more halo,
hydroxy or CH2:atkoxsy7@3_7 cycloalkyl, or 4-7 membered heterocycioaiadssoriasning one or
two heteroatoms selected fi-om 150 or S. which héferocycloalkyl is unsubstituted or substituted by one

or more oxo, halo, 3. (-alkyl or C1_7-alkoxy. 3. The compound of formula | according to any
one of claims 1 or %%PEWQFQCQ)_‘E%@Wbr"@?%%l‘éélk%i.3 °r 4, The compound of formula |

according to any orid @Fetaimsalarl2, wherein Rl is -CF3, 70 -CH(CH3)CH2CF3, -CH(CH3)CH2F,
-CH(CH3)CH20H -s@H(CH3)aikid0Me, cyclobutyt, cyclohexyl, cyclopentyl, ethyl, i-propyl, methyl,

oxetanyl, sec-buylskarisiahui pyanl, 3 JThe somponl of fgrmula g agcording to any one

of claims 1 to 4, wherein RI is'i-propyl, cyclobutyl or cyclopénty &'ébmpbdund according to any

one ofxlaimsiie onbenaincRedstd wasybsttutedphsubsttutad itk oneor marg OH, (CH2),I-Ra,
wherein Ra is phenyl or 5- or 6-membered heteroaryl and qis |, 2, 3 or 4, C(0)-C1_12-alkyl, wherein

alkyl is ungubsfituted or substituted with one or more OH 2010/057.795PC T/EP2009/064804 67
C(O)(CHZ)iOC(O)-leZ%I, wherein g isﬂi %f“[goor ‘ﬁ‘ﬁ""(o\{\)/%c%’fﬁ‘?é &y %(632‘-5%‘%%@?%
-S(0)2NR'EX Whehéif R ameh Ru-6¢& Suehcindepbsbiehty) MahCme eI -5uly THS bampdnndt vl,
according o @i Anef Flainsdto f.ounereis B2 g Lhe-alkyl. 8. The compound according to any one
of claims 1 to 6, wherein 20?,5 Z%&ir}ggy-eth@gl,)??gO)C%ngC(O)methyt, -C(0)hydroxymethyt,
-C(0)methyl, =C(0)0-t-buty], -CH2-pyridin-2-yl, H. i-propyl, methyl, -S(Q)2methyl or -S(0)2N(methyl)2.
9. The cok%pgu%r%GQ %%gg?ﬁ,%c S raﬁﬂ%’%%e%%%ﬁi&éf%%,%\gﬁrgr& BN msHG o 10. The compound
according to any one of claims Ito 9, wherein R3is CL 11. The compound according to any one of
claimt?l to! 80T herfevaie wed cepapdundoigrsenssteticheoms 1 to 9, wherein R™ is CL
trans-8-chloro-1-(4-ethoxy-cyclohexyl)-4H,611-2,3,5,10b-tetraaza-benzo [e] azulene-5- carboxylic acid
tert-butyl esterhe compound according to any one of claims | to 10, wherein the compound is selected

from

trans-8-chloro-1-(4-ethoxy-cyclohexyl-4H,6 H-2,3,5,10b-tetraaza-benzo[ eJazulene-5-
carboxylic acid rert-butyl ester,
I5 trans-8-chloro-1-(4-ethoxy-cyclohexyl)-5-methyl-3,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[ejazulenc;
frans-8-chloro-[-(4-isopropoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[ e Jazulene-5-
carboxylic acid tert-buty] ester;
trans-8-chioro-1-(4-isopropoxy-cyclohexyl)-5-methyl-5,6-dihydro-4H-2,3,5, 10b-tetraaza-~
20 benzofejazulene;
frans-8-chloro-1-(4-isopropoxy-cyclohexyl)-5-methanesulfonyl-3,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene,;
trans-2-[8-chloro-1-(4-isopropoxy-cyclohexyl)-4H,6H-2.3,5,1 Ob-tetraaza-benzoazulen-5-
yil-ethanol,

o]
h

trans-8-chioro-1-(4-isopropoxy-cyclohexyl)-5-isopropyl-5,6-dihydro-4H-2,3,5, 1 0b-
tetraaza-benzoaszulens;
trans-8-chloro-1-(4-isopropoxy-cyciohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulene-3-
sulfonic acid dimethylamide;
trans-8-chloro-1-(4-isopropoxy-cyclohexyl}-3-pyridin-2-ylmethyl-5,6-dihydro-4H-
30 2.3,5,10b-tetragza-benzoazuliene;
trans-acetic acid 2-[8-chloro~[-(4-isopropoxy-cyclohexyh)-4H,6H-2,3,5,10b-tetraaza-
benzoazulen-5-yl}-2-oxo-ethyt ester;
trans-1-[8-chloro-1-(4-isopropoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-
yl]-2-hydroxy-ethanone;



15trans-8-chloro-1-(4-ethoxy-cyclohexyl)-5-methy1-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzole]azulene;
trans-8-chloro-1-(4-isopropoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-5- carboxylic
acid tert-butyvestans/es779s PCT/EP200S/064804
trans-8-chloro-1-(4-isopropoxy-cyclohexyl)-5-meth§#-5,6-dihydro-4H-2,3,5,10b-tetraaza- 20
benzo[e]azulene

trans-8-chloro- 1r€ﬁls’§o|;)8rc955§§} SyjérsinasgpesYiEtinissslirbhdils 8- iRkt arra srromasietdzza-benz
oazulene; Yilt¢8i8948-chloro-1-(4-isopropoxy-cyclohexyl)-4H,6H-2,3,5,10b-tetraaza-benzoazulen-5-

yllyethanol; 25traans-8-ahlato1144sisappeRexy-aysia Nexyl)eprs onsomitlea SadibydisiizR3m. 4.0b-
tetraaza- b@%g%ﬂé%?d tert-butyl este

trans- 8 chloro- 1 %Pro ox% c clohex )-4H,6H-2,3,5,10b-tetra.aza-benzoazulene-5- sulfonic acid

dimethylamide: © H’FSP(SGfO(W %ﬁ?&’ﬁ&? %Vc%h@x@r@ Biurienazeyipnentiiees eeeifydro-4H30
2,3,5,10b- E‘é‘fﬁ@ézfélﬂo@ﬁﬁa‘zuléﬁ]e%tertrans acetic acid

248-chloro-144<igpprapexytey@iohend)-4vt o2y 8.5, 10brisraazabenzoazulens 5y 1}-2-oxo-ethyl ester;

trans-148-ghlor ]laz({ﬁéggmgrgﬁ%& %Cl%et’é#)ﬁﬁ@"/l H[ 2,3,5,10b-tetraaza-benzoazu e 5-
y1]-2-hydroxy-ethanone: W 95PCT/EPS009/064804 68

trans-148-chlorb- -(ﬁr‘fg?)ﬁrg 6?& SRS FRY -9 i Poh dibrdeorAthens d bt s7itkethanone;
trans-giflubrazeltdisdmohokydyelskexy11-4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-5- carboxylic

acid tert-butyl e§t@lj;trans-1-(4-sec-butoxy-cyclohexyl)-8-chloro-3-methyl-5,6-dihydro-4H-2,3,5, 10b-
5cis-8- chl%ga%&%igf%{g%%y ﬁ:é/clohexyl) -4H,6H-2,3,5,10b-tetraaza-benzo[e]azule5- carboxylic acid

tert-butyl ester; rans-1-(4-sec-butoxy-cyclo
hexy1)-8- chlord2 ng é%foé’cf %P’a@?ﬁ%@ﬁ?&@[&ﬂﬂ@né Bithybo e b '@8ter; (RS
)-trans-1-(#iEEph essgieeidtiexy 1)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza- 10 benzo[ejazulene

hydrochloride; (-)-4Rf%-1-(4-sce-butoxy-cyclohexyl)-8-chloro-5-methyl-3,6-dihydro-4H-2,3,5,10b-
)- trans 1-(desgc-PHioxyravsialigxyl)-8-chioro-5-methyl-5,6-dihydro-4H-2,3,5, 10btetraaza-benzo[e]azute

ne
(+) _trans-1-(4-sEEB TSRS CHSK B RS Bohrey s Blatn drblaresaszs bewrikavaseizolelaz
ulene; 15(ufrargis yadksssdhutsksaieyclohexy1)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5 10b-

tetraaza-benzofelazglenero-1-(4-cyclobutoxy-cyclohexyl)-5,6-dihydro-4H-2,3,5, 1 0b-tetraaza-
trans-g- ckﬁgggo%eﬁgzg)égpgy&%fg}y%ohexyO -4H,6H-2,3,5,10b-tetraaza-benzo[e]azulene-5- carboxylic

acid tert-butyl ester rans-8- ro-1-(4-cyc10 butoxy- c clohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-
20 benzo [e]azilféhe %B%}fr g{;o(%c GButoxy-cyclohxyl)-d-methyis,6-Aihydro-4H-2,3.5,1 0b-ictraaza-

trans-8-c 6?60@@2%&?@%butoxy -cyclohexyl)-5-methy1-5,6-dihydro-4H-2,3,5,10b-tetraazabenzo[e]azule
ne;  cis-8-chlases Li{oyclobuiorprayaipbexy-4kt BHi2:3,5,18bretiaaza-henzalrinzuleness-
Carboxynoc%@x’ﬁf&@&&l&?—%l ester;
25 cig-8-chloro-1-(4-cyclobutoxy-cyclohexyl)-5-methyl-5,6-dihydro-4H-2,3,5, 1 0b-tetraaza-
benzo[elazulene;
trans-8-chloro-1-(4-cyclopentyloxy-cyclohexyD-4H,6H-2,3,5,10b-tetraaza-
benzo[elazulene-5-carboxylic acid tert-butyl ester;
trans-8-chioro-1-(4-cyclopentyloxy-cyclohexyl)-5,6-dihydro-4H-2.3,5,10b-tetraaza-
30 benzofelazulenc hydrochloride;
trans-8-chioro-1-(4-cyclopentyloxy-cyclohexyl)-5-methyl-3,6-dihydro-4H-2,3,5,10b-
tetraaza-benzo[cjazulene;
trans-8-chloro-1-(4-cyclohexyloxy-cyclohexyl-4H,61-2.3,5,1 Ob-tetraaza-benzoazulene-5-
carboxylic acid tert-butyl ester;
35 trans-8-chloro-1-(4-cyclohexyloxy-cyclohexyl)-5-methyl-5,6-dihydro-4H-2,3,5,10b-
tetraaza-benzoazulene;
(RS)-trans-8-chloro-1-[4-(2-methoxy--methyl-ethoxy)-cycichexyl]-4H,6H-2,3,5,10b-
tetraaza-benzo[elazulene-S-carboxylic acid tert-butyl ester;



25cis-8-chloro-1-(4-cyclobutoxy-cyclohexy0-5-methy1-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene; trans-8-chloro-1-(4-cyclopentyloxy-cyclohexyl)-4H,6H-2,3,5
10b-tctraazabenzo[ejazulenc-5-carboxylic acid tert-butyl ester;

trans-8-chlorost: eystopentyloxy-cyclohexyl)-5,6- d ydro-4H-2,3,5,10b-tetraagaraRdarngale]azulenc
hydrochloride;

trans-8-chloro- gs -C clopent oXy. cyclohe )] eth 1-5,6-dihydro-4H-2,3,5,10btetraaza-benzo[claz
ulene;  trans-8SCHIGEBS R @Bréﬂé@ldwgf%b]h hethosp-ovslehenparaauletEoisitene-5-
carboxylic Héid-tebtivatiatestsrbenzol clazulene;

35trans-8- chlorQﬂdﬁr@BCiﬁnﬁ&M%fM@W@ RS ite: S iDYRIR-AI:2. 3010855 6-dinydro-
tetraaza- bgﬁzgg@mem o %gi;zrg@d§ ehloro-144-(2-mothoxy- 1

3,5, 10btetraaza- henzo[e]azulene-5- carboxyllc acid tert-butyl

-methyl-ethoxy) cIohe

ester: WO 201@?@ é@ﬂgﬁgﬂoﬁg é@lgwwumet\(}p@mhmy} ~cyclohexyl]-4H,6H-2,3,5,10b-
)-trans-8-clélsrea-banRrlethbxy-Froatiopvbthony koydialsbxyll5-methy1-5,6-ciihydro4H-2,3,5.10b-tetra
aza-benzole]az(ien@ians-{tamsS-CHoD i (2-Matheynb eIyt ROX W-E¥I- 5, 6-dibydro-
hexyl]-5-mety k-3, 6nfli m{g&r&%hl)e%%ﬁ,;l&% traaza-benzo[elazulene;

5(RS)-trans-8-c % 0-144-(2-hydroxy-l-met V- ethox¥) cyclortexyl] -414,6H-2,3.5,10b- tetraaza-benzo
[e]lazulenc-5-cal %5( Fcn%lél& ’[l?l"f}b]ue)%’r@s%e%r riflygges i-méthyl-propoxy)- cyclohexyl]-4H,6H-

)-trans08- c?ﬂbP@lQbfﬂﬁ%mdl@qﬁrﬁ@éﬁhybm%waewmyIﬂeﬁmmy%rﬁ -dihydro4H-2,3,5,10b-tetraaza-
benzo[clazulener $RE}deanshirahtoreni(3433:AHluonestomathvi-nraRew rYcloheyH-444,6H- 10

2,3,5,10b- enzaq| £:9F cid tert-butyl ester;
(RS)- transz%g%% - ggt?\]ﬁ-z%l@gd 30%9%%%%%‘6%%1 meth?i E}[logﬁxy)j cyclo hexyl]-5,6-

dihydro-4H-2,3 52 R bB-fotfag 4l 64%‘3?6’]‘512@@’9@“03’0 ohexy 5,10b-tetraaza-
trans-8- chﬁﬁ?@ﬁieiﬂmtéw%%w%-@yélmkyt}imqt% 2,3,5.10b-tetraazabenzo[e]azulene-5-carboxyli

c acid fert-butylester-chioro-1-[4- (tetrahydro -pyran-4-yloxy)-cyclohexyl]-4H,6H-2,3,5, 1 0b-tetraaza-

15trans- 8@%%@%&?2@@8@9@% ?i YY) s%/(;Iohexyll -4H,6H-2,3,5,10b-tetraaza-
bcrizoazulcne-5- c grﬂ/hcajﬁl tcrt-butyl ester;

cis-8-chloro-144tétF SHUXA &QVWC?OWQ%WI%%WXZ% Hh0B-tetradPhrcstmzulene-5-carb
oxylic ac|d3@@ﬂ05m§m§5§e¢a@pxyhc acid tert-butyl ester, or

trans-1-(4-tert-hisoxy-cyetetiaxyhyS-ghlsres gl Bide35410btetraazabenzelclazens L@Qﬁ@}mxyhc acid

tert-buyl @8igEx kg ;Emtggrggg,ygg&ccordmg to any one of claims 1 to 11, wherein the compound is
selected from trans-8-chloro- 1(4-1sopropoxy-cyclohcxyl

1-5- methyﬂz}S?ﬁdea;yﬂmuﬁ&I &@@é@h&%&ﬁﬁ&ﬂ@h@n@@[ﬂmuﬂ@nﬁ Irans-8rchlerasAfdwevclioRuioxyscycloh
exyl)-5-m th -5 6 di 3,5,10b- tetra%’ be zo [c]lazu lone,ortrans-8-chloro-1-(4-cyc

Iopentyloxy cyclo Hexy 595-05% Y ﬂb@?@”&%% %) EEg] lfétpag’?é(%gr%|%1h%u%@tr%§aThe
compoundbﬁaco@@ngameany onetehslgindioto- 12 wierainxtheycRmpaunsl isdnans-8-ahiarm-11-
-(4-cyclopentyl ol 2-m |-5,6- dlhydr 4I—[ 2 ) tetr azabenzo| len
process %etge?g?{a%gé%l ?%%ﬁeﬂ%&rﬁ:l%gund of forr%;uﬂS aicgé%%rg) )?r(’)tﬁccig?]mg’ %120[‘% @Cﬁlﬁ

comprisingi¢He sfepr dhidsctitl A cdboshd:af formolalikulene,

13. The compound according to any one of claims 1 to 12, wherein the compound is trans-8-
chloro-1-(4-cyclopentyloxy-cyclohexyl)-3-methyi-5,6-difydro-4H-2,3,3,10b-tetraaza-

benzo[ejazulene.

14. A process for the preparation of the compound of formula T according to any of claims 1 to

30 13, comprising the step of reacting a compound of formula 11



R1 1l a compound of formula (ll1): Il to obtain a compound of formula (I) wherein RE, R2 and le are
as defined in claim 15. A compound of formula | according to any one of claims 1 to 13 for use as
therapeutically active substance. 16. A compound of formula | according to any one of claims 1 to 13
for a use in the prevention or treatment of dysmenorrhea, male or female sexual dysfunction,
hypertension, chronic heart failure, inappropriate sec;;gtion of vasopressin, liver cirrhosis, nephrotic
syndrome, anxiety, depressive disorders, obsessive compulsive disorder, autistic spectrum disorders,
schizophrenia, and aggressive behavior. 17. A pharmaceutical composition comprising a compound
of formula I according to any one of claimsi'to 13. 18. A pharmaceutical composition according to
claim 17, wherein it is useful for the preveé}ion or_treatment of dysmenorrhea, male or female sexual
dysfunction, hypertension, chronic heart failurs
nephrotic syndrome, anxiety, depressive diso e compulsive disorder, autistic spectrum
disorders, schizophrenia, and aggressive behavier. 19:44Se 8ﬁ\ﬁ~§ompound of formula I according to
any one of claims 1 to 13 for the preparation of a mediment for the prevention or treatment of
dysmenorrhea, male or female sexual dysfunction, hypertension, chronic heart failure, inappropriate
secretion of vasopressin, liver 7' cirrhosis, nephiétic syndrome, anxiety, depressive disorders,

obsessive compulsive disorder, autistic spectrum disorders, schizophrenia, and aggressive behavior.
with a compound of formula (111);

H 5
N

to obtain a compound of formula (1) wherein R', R* and R’ are as defined in claim 1.

15. A compound of formula I according to any one of claims 1 to 13 for use as therapeutically active

substance.

16. A compound of formula 1 according to any one of claims 1 to 13 for a use in the prevention or
treatment of dysmenorrhea, male or female sexual dystunction, hypertension, chronic heart failure,
inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome, anxiety, depressive
disorders, absessive compulsive disorder, autistic spectrum disorders, schizophrenia, and aggressive

behavior.

17. A pharmaceutical composition comprising a compound of formula [ according to any one of

claims T {0 13.

18. A pharmaceutical composition according to claim 17, 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, anxiely, depressive
disorders, obsessive compulsive disorder, autistic spectrum disorders, schizophrenia, and aggressive

behavior.

19.Use of a compound of formuta I according to any one of claims 1 to 13 for the preparation of a
medicament for the orevention or treatment of dysmenorrhea, male or female sexual dysfunction,

hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver
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cirrhosis, nephrotic syndrome, anxiety, depressive disorders, obsessive compulsive disorder,

autistic spectrum disorders, schizophrenia, and aggressive behavior.

T



