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The term "heterobiaryl”, alone or in combination with other groups, refers to a cyclic group
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whi ch can be 5 unsubstituted or substituted by 1 to 4 substituents

i ndi vi duawbyosieldesred from the group consisting of OH, rarmpeL1/os63an0,

hal ogen- C1_6-al koxy and Cl_6-al koxy; oP-a cycl oal kyl group which can be
unsubstituted or substituted by 1 to 4 substituents individually selected
fromthe, g5 : i5Sit_) - of _OH, = vl i )

nal ogen o ey R toRe g Y MU, RRE B Rn i R0 Bl SHy 1, gpravolold.s

" phar midiiditailyisbigeoEt-8lnyEfns3-y}. dtispthiagelobat - pyriHEY 3at-e suitable for
use in 10 contact with the tissues of humans and aninmal s w thout undue
toxicity, irhtt@in @ycloalkdyEr@ieds (cesPans enenditted iebdn Kiga, fhxaapipescyeiopseiylabl e

salts with inorganic and organi c aci.ds, are ut  ar ot, limted ,

v ochramrREREOh it R PURRE, vt P eettien B Bttt ¥ shsihok S arames o
aci o, drting @ 3adi dor 6 oemberedcahonfrimgaPartcder d cyolabetyt aci d, | actic acid,
malic acid, acetic acid, succinic acid, tartaric acid, nethane-sulfonic
acid, p-tol ‘ P i tg.hfl uegoacetic acid and the 15 |ike.
Specific iS%ﬁg%ﬁgﬁﬁ?g&%gkgg%nggﬁb&iugﬁé ternms "pharmaceutically acceptabl e
carrier" and_ "pharmaceutically acceptabl e auxiliary substance" refer to
carriers andhadim hydipxyy Heroiecbs ke dd dil uents or excipients that are
conpatible with the other ingredients of the forrmulation. The term

" phar maceut iThakeraoMpesideh@es’ a gROP MPASI@Ierabptyd AT D)O0NPHL)S). Nng speci fied 20
ingredients in pre-determ ned anounts or proportions, as well as any

product thatyr t.8sdit ect] v i.ndi rectl 5 | ni i £ )
ingredientsﬁpﬁ%ééécsg?%éﬂﬁﬁ%lntgﬁabggfpca$ﬁ¥¥§%i?ggﬁgg%%gégggﬁﬁg%f%gggt
condr i $@y--one or nore active ingredients, and an optional carrier
conprising inert ingredients, as well as any product that results, directly
or indirectipye t@ﬁn?!““C@@)'I@'l_Elﬁﬂ?P’nfef&Qr{‘@!aﬁX@1!6fh|llg§@’|’ a2 9B RAPhECH Bike@NMa tapa OF
nore of tge ingredients, or from 25 dissociati'on of one or nore of the
ingredﬁ%ﬁ & or from ot her types of reactions or interactions of one or
nore of the ingredients. The term"inhibitor" denotes a conmpound which
conpet es w ftlhe teredUCEI)(BC, pakyEntetert e alpi“Odi-alkyDT asadqiimed iheteliatinkddyeincint -0
partic%{gb(ﬁgceptor or which reduces or prevents the inhibition of the
functioﬁ o? a particular protein. The term"half maximal inhibitory
concentration"” (1C50) denotes the concentration of a 30 particul ar conpound
regif red forlhetral dialnges0gddngier i eqropingforawith othsgRwaps. siepetes shlpse (ilt deslo

I C50 val)usors @ HR tﬁ&ﬁw};@_.eslpécmm@g&m 6R!I ¥nd O1, BhieRavales (-1og 1C50),

i n which higher values indicate exponentially greater potency. The | C50

val ue is not_an abgol ute val ye but. depends experinental conditions. e.g.
Concent rat | e it YA Cried koG 6808 \oart by S b Bt g e son e

i nhi bi thhlogers grstiandr isKilyoroLi;RgkyhdoChemmyplPribis dbHoveiqu afroqrs: (Bi;pChlm CH,F,
Phar ma '%ﬁ%? The.term"inhibition constant” (Ki) denotes
t he abg%#%¥%%%%%§%%g%§¢?%nlt’a% tlﬂ’ghiﬁgrticular inhibitor to a receptor. It
is measured using conpetition binding assays and is equal to WO

2012) 134877 BT rapplniroseladalkyl refses tegricentlkal drovp sihsHatadiey prer o1 multiale

i nhi bi &@arosa?,u kg OGEIHRY 1ROY61Rfwih N Q& GREMY@LRyinbthiR, COMRRIyBthyl-| 2a0id8-0- @
radlollg%%g m?s preiﬁﬁ%. Ki va ugs,ﬁan be convérted logarithmcally 'to pK
val ues gty or J-hvdinrdsoml gk thg dkties i ndi cat e exponential 'y greater

pot ency. The term "as defined herein” and "as descri bed herein" when
referring tlheaewarcanbe’ 5-dlkdodrplersatoes (hy-dllefl etrenc eutishientdal bpdndeafri multipten of
t he varj abl I [ r i fefr refe

dori i v s Rl e SR bkl SRMGEE L R TR EREFE O g
whedd r ef ércyimpropylaandibedisal reacti on means adding or mixing two or nore
reagents under appropriate conditions to produce the indicated and/or the
desired prquCirm | thaRREMT REARRPIBR-akEh (NatallRS 5286t uBRitMAICHy RInedsCces
10 the |qd|cated and/ or th deSJregbprogu%m%na&H?ot necessarliy-result.

di r ect IFPIRPIE RALIEN. RATET Wt H WO o S t WIOTOeG @S YWHIOE FX3BPIE th{ RlioaiPg SEimed,
i.e., theHeOyny be one or nore internedi ates which are produced in the

m xture which ultimately leads to the formation of the indicated and/or the
desired pro ” The term"ar ic" the.conv I | i dea of
oromtt chty 146 tepmy heteros B R BB femBEIEhER: A DAY M BRI
Confienahe hetefoaCimarsuctahs NeFnemblthggumberdht MatoDis igaligh? & Jandihe lakmbeinof
(Eds) . BhLA¢KWbnsSGLE Weldd 6, PRI, q8LhS: of KBy F198blips include pyrrolidinyl,



"Therapeutically effective amount” nmeans an anount that is effective to
prevent, alleviate or aneliorate synptons of di sease or prolong the
survi val WO 201#13¢87h) ect being treated. The fol |l ow ng talpCe/HPR&IN9H56391
abbrevi ations used within the present ®ocunent. (BOC)20di-tert-butyl

pyr ocar bonat e (COCl) 2oxal yl (di)chloride AcOHacetic acid

CH2C12dli &l
chl ori de
DVBQdi 8%

di chl omm&;h labd{HellJke. EDTAet hyl endi am n tetraacetate EtN3triethyl am ne
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of OH, halogen, cyano, halogen-C; ¢-alkoxy and C;¢-alkoxy; or a cycloalkyl group which can be
unsubstituted or substituted by 1 to 4 substituents individually selected from the group consisting

of OH, halogen, cyano, C;_¢-alkyl, halogen-C; ¢-alkyl, halogen-C,¢-alkoxy and C;¢-alkoxy.

The term "pharmaceutically acceptable salts" refers to salts that are suitable for use in
contact with the tissues of humans and animals without undue toxicity, irritation, allergic
response, and the like. Examples of suitable salts with inorganic and organic acids are, but are
not limited to, hydrochloric acid, nitric acid, sulphuric acid, phosphoric acid, sulphuric acid,
citric acid, formic acid, fumaric acid, maleic acid, lactic acid, malic acid, acetic acid, succinic
acid, tartaric acid, methane-sulfonic acid, p-toluenesulphonic acid, trifluoroacetic acid and the

like. Specific is hydrochloric acid.

(13

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

are compatible with the other ingredients of the formulation.

The term "pharmaceutical composition” encompasses a product comprising specified
ingredients in pre-determined amounts or proportions, as well as any product that results, directly
or indirectly, from combining specified ingredients in specified amounts. Particularly it
encompasses a product comprising one or more active ingredients, and an optional carrier
comprising inert ingredients, as well as any product that results, directly or indirectly, from
combination, complexation or aggregation of any two or more of the ingredients, or from
dissociation of one or more of the ingredients, or from other types of reactions or interactions of
one or more of the ingredients. The term “inhibitor” denotes a compound which competes with,
reduces or prevents the binding of a particular ligand to particular receptor or which reduces or

prevents the inhibition of the function of a particular protein.

The term “half maximal inhibitory concentration” (ICsp) denotes the concentration of a
particular compound required for obtaining 50% inhibition of a biological process in vitro. ICs
values can be converted logarithmically to pICsy values (-log ICs), in which higher values
indicate exponentially greater potency. The ICsy value is not an absolute value but depends on
experimental conditions e.g. concentrations employed. The ICsy value can be converted to an
absolute inhibition constant (Ki) using the Cheng-Prusoff equation (Biochem. Pharmacol. (1973)
22:3099). The term “inhibition constant” (Ki) denotes the absolute binding affinity of a

particular inhibitor to a receptor. It is measured using competition binding assays and is equal to
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HPLChi gh performance |liquid crystall ography KHF2potassi um bifl uori de K3
PO4pot assi um phosphat e Lawes son's reagent

2, 4- bi s- (Wormetiexs/phenyl) - 1, 3, 2, 4-di t hi adi phosphet ane- 2 p¢Tdirsulifosesel

MeOHnet hanol MSnmass spectroscopy Na2CO8sodi um car bonate NaNCR2sodiumnitrite
NaOEt sodi um et hoxi de NaCHsodi um hydr oxi de n- BuOHn- but anol NMRnucl ear
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aci d RPKQQAMutLARAIKEMY,Uh &vhidhhi 2Rk Ma ki34 SliT T éxpBREkLI10 2838k pofncRT- PCRr ever se

transcri ption-polynmerase chain reaction SOCL2t hi onyl chl ori de
The term “as defined herein” and “as described herein” when referring to a variable
5 incorporates by reference the broad definition of the variable as well as preferred, more preferred

and most preferred definitions, if any.
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The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction
means adding or mixing two or more reagents under appropriate conditions to produce the
indicated and/or the desired product. It should be appreciated that the reaction which produces

10 the indicated and/or the desired product may not necessarily result directly from the combination
of two reagents which were initially added, i.e., there may be one or more intermediates which
are produced in the mixture which ultimately leads to the formation of the indicated and/or the

desired product.

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

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

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

The following table lists abbreviations used within the present document.

(BOC),0 di-tert-butyl pyrocarbonate
(COCD, oxalyl (di)chloride

AcOH acetic acid

CH,Cl, dichloromethane

((CH3);CCO),0 trimethylacetic anhydride

Cu(Cl copper(I) chloride

DMF dimethylformamide

DMAP 4-(dimethylamino)-pyridine

DMSO dimethylsulfoxide

(dppf)/PdCl, [1,1'-Bis(diphenylphosphino)ferrocene] dichloropalladium(II).
EDTA ethylendiamin tetraacetate

EtN; triethylamine



t - BuOKpot assi um t ert - but oxi de THFt et r ahydr of unr an
TrisTris(hydroxynet hyl)-am nonet hane ZnBr 2zi nc brom de Table 1:

abbr evi atwore11/134877 The i nvention al so provi des phar mac®aTiEPad11/056391
conposi ti ons, methods of using, and nethods of preparing the aforenentioned
conpounds. Wi le the present invention has been described with reference to
t he spegjfic¢c enbodi nen reof, it should be understood by those
skilledﬁkakghe art tha%%¥§¥%%%% changes can be made and equival ents can be
substi t &ﬁﬂ wi t hout deg%rngng fromthe true spirit and scope of the

i nvention. I n addition, ﬁ%&y nodi fications can be nade to adapt a
particul ar situation, paterial,, compasition, of yatter oces process
step or Hgtldps, to the ﬁgi%%%ﬁyém%éggg?h%%dﬂ%géﬁg?%%%yﬁgg%ggggn i nvention
Al such nodifications UPIOPBRWEEt 0 be within the scope of the claims 10

appende weto. Al s rate enbodi nment.s can be conbined. . The
conpoungEE formul a I§%§ﬁ2%5wpﬁyﬁﬂgg§Hﬁg???gﬂggﬁﬁgﬁmgggﬁ§9dAccordingly,
the present invention incl.udes, al,l stereoisonmeric forms of the conpounds of
fornulaﬁ$ﬂwqﬁﬂ%Ming eBE%£B?ﬁ¥ﬁ8hWﬂH#Vidual st ereoi somer and i xtures
thereof . j..e. their individual optical isonmers and m xtures thereof.
Additioﬁgb asymetric ¥8fffers can be present dependi ng upon the nature of
the 15 ﬁ@ éous substitgﬁ ts.on.the nolecule. Each such asymetric centre
will in % hdently pro "% optical isoners and it is intended that al
of the Ible optical.isoners and diastereoners in mxtures and as pure
or part?@iﬁt purified g@ﬁﬁ@ﬂﬁﬁ%”%? IPHAYRRLEPIYi n this invention. The
present invention is nmeant to conprehend all such isoneric forns of these
conpoun8él2The i ndepenBetsiwy hifhosids of these diastereoners or their
chromat ogr aphi ¢ separations can be 20 achi eved as known in the art by

appr opr @ nodi fi cat i BRfaBium RBOSPBR%odol ogy di scl osed herein. Their

absol ute stereochem stry can be determ ned by the x-ray crystall ography of
cryst al Laviesspr'adeasenst of-4chisyét-alethorephanyBr nddidadiddadipfiosphosgne-Hddisplitdezed, i f
necessary, Wth a reagent containing an asymmetric centre of known absol ute
configu tbn. | f desi methanplaceni ¢ mi xtures of the compounds can be
separated so that the individual enantionmers are isolated. The 25
separ at Mh can be carrmass paetrgsgopet hods wel | known in the art, such as the
coupling of a racem c m xture of conpounds to an enantionerically pure
conpoundai(df orm a di astdewresadondeni xture, foll owed by separation of the

i ndi vi dual di astereoners by standard net hods, such as fractional
cryst al NaX&ki on or chr enberogutapghy. WO 2011/ 134877PCT/ EP2011/ 056391 - 10-
This applies in particular to the aryl-head group (HG of the conpounds of
f or mul aNkQEnanel y sodiumfedrogide at | east the carbon atons 1 and 4 are
asynmetric carbon atons and R3 could 5 further conprise asymetric carbon
atons. NaOibks to be undesdtrodgdtorate present invention includes al

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

parti cuhd8uOH hese headn@guaups HG are ci strans

NMR nuclear magnetic resonance

PdCl, palladium dichloride

Pd(OAc); palladium acetate

Pd(PPh); tetrakis(triphenylphosphine)palladium(0)
POCl; phosphorus oxychloride

PtO, platinum oxide

(PPh); triphenylphosphine

RNA ribonucleic acid

RT room temperature



It is further understood that all enbodi ments of the invention as descri bed

herein can be 10 conbined with each other. In detail, the present invention
rel at es twocompeustds of forrmula I | wherein 121 i s psEIEPea1I@@563DM t he
group consi sting of 15i)H, WO 2091/ 134877PCT/ EP2011/ 056391 -11- ii)

-Ci_6-alkyl, unsubstituted or substituted by 1 to 5 substituents

i ndi vi dyal sel ected fr r oup slsti hal ogen, cyano and
Cl_6- al ngﬂ;/(?R iii) -s}edg%g%ﬁ%%gﬁi%@#’?% eéarséicﬁg%l%‘geac " 6-al kyl is
unsubstgb ed or subst'{ht(t)% gdhlléﬁdé to 5 substituents individually selected
fromth gﬁzoup consi st ﬁg Yot . hal ogen, cyano 5and Cl_6- al koxy, ivV)

-C(0)-Cl,6-al kyl, wherein the Cl,6-alkyl is unsubstituted or substituted by
1to5 éﬁﬂ?ﬁtuents ina?t\a}?sﬁﬂgﬁ’%'hgté)%%t ed fromthe group consisting of OH,

hal ogen,. cyano and Cl_6-al] koxy, v) -C(0)0-Cl_6-al kyl, wherein the

Cl_6- al %‘% i s unsubsti feHFW8¥Jn§%%sti tuted by 1 to 5 10substituents
individyally selected fro he group cansisting of OH, hal ogen, cyano and
Cl_6- al E{)‘%y; vi) cyclo flﬁ(ﬁ}]P’émfﬁngﬁfgé(BiWP‘é@e%?nesubsti tuted by 1 to 5

substi t%ent s individual |y selected fromthe group consisting of OH,

hal ogenZ&ano, Cl_6- aFiyPrupde c1_6- al koxy, vii)

S(0) 2- )lq- R11211, wherein 159 is O or 1, R and le is each individually
sel ect dd°FrioAPPREAYPHup consisting of H and CL_6-alkyl, or re and le form
together with the nitrogen to which they are attached a 3- to 7- nenbered
het er ocycl y[The ompeitginnglsoneroyides wehdnateguoailo pemperdiiavisd ua¢thgdss ef ewsired 4ndom

N, O a%ﬂ?"ds%@?ge\f’?%ﬁ%]%@??}%?@w&dﬁ%Ciﬁa bstituted or substituted by 1 to

5 20substi tuen y selecte romthe group consisting of oxo,
hal ogen, C16-_ al kyl and Cl1 _6-al koxy, viii) -'&IICHZ) ,-NR111121v, wherein ris
1, 2 or 3, “fhileghgPressntiinveaem hisenidgeraibey va iskrawe e Hin pretigembpdiments
cons siihddépfoft shibhiadBe Ghd@s@dbik Bl those skilled in the art that various changes can be made and

equivalents can be substituted without departing from the true spirit and scope of the invention.
In addition, many modifications can be made to adapt a particular situation, material,
composition of matter, process, process step or steps, to the objective spirit and scope of the
present invention. All such modifications are intended to be within the scope of the claims

10 appended hereto. All separate embodiments can be combined.

The compounds of formula I can contain asymmetric carbon atoms. Accordingly, the
present invention includes all stereoisomeric forms of the compounds of formula I, including
each of the individual stereoisomer and mixtures thereof, i.e. their individual optical isomers and
mixtures thereof. Additional asymmetric centers can be present depending upon the nature of the

15 various substituents on the molecule. Each 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 included 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 can be

20 achieved as known in the art by appropriate modification of the methodology disclosed herein.
Their absolute stereochemistry can be determined by the x-ray crystallography of crystalline
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 can be separated so that the individual enantiomers are isolated. The

25 separation can be carried out by methods well known in the art, such as the coupling of a racemic
mixture of compounds to an enantiomerically pure compound to form a diastereomeric mixture,
followed by separation of the individual diastereomers by standard methods, such as fractional

crystallization or chromatography.



25 or RIl and rev formtogether with the nitrogen to which they are
attached a 3- to 7- nenbered heterocyclyl conprising one or two heteroatons
i ndi vi duawbyoseldested from N, 0 and S, and whi ch het er o®¢TIEPR011856391
unsubstituted or substituted by 1 to 51&ubstituents individually selected
fromthe group consisting of oxo, halogen, Cl16-al kyl and Cl_6-al koxy, and
30i x) - C(0) (1452 51DV RY b ' i_Beals ;

2011/ 134877PC1/ aé’r%%% %%%%PE%H% e %{)\8/?153 ggé%é)cf:\r?% SRS o yoraa dy og
from t M8M§Woup consisting of H and C1_6-alkyl, or Rv and Rvl form together
with the nitrogen to which they are attgched a 3- to 7- nenbered

het erocycl yl conprising one or two hetkRroatons individually selected from
N, 0 and S, and which heterocyclyl is junsubstituted or substituted by 1 to
5 5substituents individually sel ectgd4ryomthe group consisting of oxo,

hal ogen, C16- al kyl and Cl_6-al koxyk R2/i s hal ogen; R3 is heterobiaryl,
unsubstituted or substituted by 1-5 stituents individually selected from
the group consisting of OH, hal ogen, ano, Cl1 6-al kyl, Cl_6-al koxy,

hal ogen-C1_6-al kyl, hal ogen-Cl1_ 10 -aIkdi@ and hydroxy-Cl_6-al kyl; or a
pharmaceutically acceptable salt thereof. A certain enbodi nent of the

i n}/en: i an ! Q&'rh@{feﬁﬂ? at Radt m@rmmﬁfht@hs flogriad ard Qs_ymrhétrci:c \&g@b?ikdf?rﬁﬁ all H;&to_ultd o
se romthe group consjsting of .i i) - -a . unsubstitute
or Supdimtietubay SiutCanbe sOfscl i e ity Gamedieti et R i ou
consi stllmgliofdudHferératogen pf basdrpogndnCinistuadskboyof. i)

-5(0)2-C1 _6-al kyl, wherein the C1L 6-alkyl is unsubstituted or substituted
by 1 to 5 2 1 LAl M ly. sel ected fromthe group consisting of
OH, hal ogen?ﬁg%gl%%ltagn %ﬁf‘li%’d%rﬁ%@ auy‘i’/) -C(0)-CL_6-al kyl, wherein the
Cl_6-al kyl is unsubstituuted or substituted by 1z to 5 substituents

i ndi vidually sel ected ¥ rom t he gEoup consi st of OH, hglogen, cyano and

Cl_6- al koxy, 7 7 7 7
1 1 1 @

cis trans

It is further understood that all embodiments of the invention as described herein can be

10 combined with each other.

In detail, the present invention relates to compounds of formula I

R3
R2 | |
\; N \N
N N
/
1

R I

wherein

R' is selected from the group consisting of

15 1) H,



WD 2011/ 134877PCT/ EP2011/ 056391 -13- v) -C(0)0-Cl_6-al kyl, wherein the

Cl 6-alkyl is unsubstituted or substituted by 1 to 5 substituents

i ndi vi duaWbyosi¢izessred from the group consisting of OH, alrages/osssano and
Cl_6-al koxy; vi) cycloal kyl, uhbkubstituted or substituted by 1 to 5
substituents individually sel ected 5from t he group con5|st|ng of OH,

hal ogen, cyanoc, %Jan@yl aﬁﬂ@db Jﬁ{?@d 9}495 &Qééaa\v kd ¥ sﬁﬁg}tgerg ki %%cted

wherein g 1s 0 or IS, each IVI sel ecte group
consi sting of ﬁrplﬁﬁ]éP @PUBQ%IFSP(%W% Oép losgm.syane @@e@hﬁeﬁ‘ Wxth the nitrogen to
which they are attached a 3- to 7- 10 menber ed heterocyclyl conprising one
ﬁr t wo helt ﬁlf)oaism @lf’gdzﬂkifldbk&iekain skd Qgtﬁaqkyﬂ rlgmg&hblsauﬁag oS sulsdtithydhibghl o 5
eterocyclyl is,unsu st| ut.e itute to 5 s ityents

v dual Ty sePSUBEES iR b SR e crlsBuge bl S svanony
andff1_6-alkoxyuiCLGamnxy, viii) -(CH2),-NeRiv, wherein 15ris 1, 2 or 3,
Rill and Riv is each individually sel ected fronlthe group consisting of H

and C1_6-al)yl.c@. (R LhangnBleh (R o 108 Ihﬁ'imé"t}brs{'tuw?leop'sﬁﬂsﬂgﬁéﬂ b9 g h

they are attach nmber ed eroc nprising one’ or two
het er oat oms i NPV GER |11}ﬁh§1é}1ébt &f‘éeerwrdoffpm thg gﬁ%p sonsaﬁagm&fﬁ hrdogane y0y |

IS unsubstitutg@ ©f, §k$§¢|tuted by 1 to 5 20substituents individually

sel ected fromthe group consisting of oxo, halogen C16 aIkyI and

Cl_6- al kox 2 Rvi
Cseach il vi RO aRl: Sk IS e a1 0

Cl1 B al kyl Zﬁlbsnitums ambvivdllyf srentedoffetnhede grpdthcodsesting tof ddjénhdloganhicgimat hey
are attached % nbered heterocyclyl conprising one or two

het er oat ons |nJIV|dha ?Qﬁgelected fromN, 0 and S, and which heterocyclyl
is unsubstituted or substituted by 1 to 5 substituents individual

sel ect ed fFom ©boagpybupnsebridytsd |0ﬁ@ub$m&% byhlaf®gewbsttaaLsamdyyidumky Jelected
Cl_6-al koxy;  M6n2Rddlobs E8RTRGE oEBRN hilREHIFAns, 14 -aRd/1 bid L1} an@ka* aryl,

unsubstituted or substituted by 1-5 substituents indi'vidually se ected from

the group ¢ ns$§b Q9ﬁ§f8§§%uhqlq%e cyano, Cl1_6-al kyl, Cl1_6-al koxy,
hal ogen- C1” F al koxy and hydr oxy- Cl 6-al kyl; or a
phar naceutical |y acceptable salt thereof. 5A certain enbodi ment of the

i nvéntion rel aged erol,a conpound of forrmula I, wherein 121 is selected from
the group consisting of i) H,

R’ and R" is each individually selected from the group consisting of H and C,¢-alkyl,
or R' and R" form together with the nitrogen to which they are attached a 3- to 7-
membered heterocyclyl comprising one or two heteroatoms individually selected
from N, O and S, and which heterocyclyl is unsubstituted or substituted by 1 to 5
20 substituents individually selected from the group consisting of oxo, halogen, C;¢-

alkyl and C;¢-alkoxy,
viii) -(CH,)-NR™R", wherein

ris 1,2 or 3,

iii

R™ and R" is each individually selected from the group consisting of H and C,-alkyl,
25 or R™ and R™ form together with the nitrogen to which they are attached a 3- to 7-
membered heterocyclyl comprising one or two heteroatoms individually selected
from N, O and S, and which heterocyclyl is unsubstituted or substituted by 1 to 5
substituents individually selected from the group consisting of oxo, halogen, C;¢-

alkyl and C;¢-alkoxy, and
30 ix) —C(0)(CH,);-NR'R", wherein

sis 1,2 or3,



ii) -Cl_6-alkyl, iii) -S(0)2-Cl_6-al kyl, 10iv) -C(0)0-C1_6-al kyl,

v) cycl oal kyl , VI) -(CGH2),-NeRiv, whereinr is 1, 2 or 3, Rill
and Riv iwoeanhsistdi vi dual | y selected fromthe group comsirgwpeeng/osd39H and
Cl_6-al kyl, 15and vii) -C(0)(CH2),-NRvi&1l, wherein s is 1, 2 or 3, Rv and
Rvi is each individually selected fromthe group consisting of H and

Cl_6-alkyl.  Rvand RV‘\lsCe%ElH ﬂid%&@?/%f@é% £} Eﬂé%rbmgdh%isﬂﬁ%wh%@% s,

corrpound of formnula wher ei n sel ected fromt roup consi stl ng

of H, rmethyl, @RI mRyﬁOHné@&fryherzm&t Hipl i HPERE, to1whieh taayhre attached a 3 10 7
1- oxo- 2- (di et @Eﬁlﬁéﬂeﬂ'@ﬁ@b@%lﬂ%ﬁﬁlﬂy bné Wk ft@dY heteroatoms ﬁdﬁ@dﬁaﬂwnselected

enbodi nent of inyention rel f.ormu e 121
is sel ected fr%?ﬁltlﬂae& S ﬁ?gS}}‘f@er%‘fy‘:fy%n?@nﬁqﬁglltIUtedc‘gfcsf“%’éﬁltﬁwvw 15

- (CH2) 2- N( C1_6subbtitydnt® isdididudlly( Ogledi€&cHPonN(HELgHup abokyidjriz, o26x0, cleilég@nnC .-
enbodi nent of nt relates to a conmpound of forrmula I, wherein 121
is selected fr%gﬁtaﬁate g&%&gbnsi sting of nethyl, cyclobutyl,

met hyl 3?[ et hyl am ne and 1- oxo- 2- (di net hyl am no)-ethyl. WO

2011/ 1¥487IregMEP2011/ 056391 -15- A certain ermbodi ment of the invention
relates to a compound of fornmula I, wherein 121 is H A certain enbodi nent

og tlhe H3Hygﬁéﬂoﬁﬁgﬁeh@hﬁﬁlt{é@d@r ?@cﬁ?ﬁmﬂb flsfﬁﬂbémhéhtk mdtqmlﬁatﬁl yhseleéikdiffom @he
| a . certal I "Ten [0) ven | at es (0] oun
o ol i a0 T RO M &gl BBl RUBRSRe el f RTBRENS
r el €t eg-atloxa aad hpdorg (Gk-atlod;rul a 1, wherein 121 is C(0)0-Cl_6-al kyl .

or a pharmaceutically acceptable salt thereof.

A certain embodiment of the invention relates to a compound of formula Ia,

Ia,
wherein
15 R'is selected from the group consisting of
1) H,

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

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

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

and C;¢-alkoxy,

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

and C¢-alkoxy,



A certain enbodi nrent of the invention relates to a conmpound of fornula I,

wherein 121 is 10 Boc. A certain enbodi nent of the invention relates
to a conpwondiiof34§7er mula 1, wherein 121 is cycloal kyl. PCI/EP21168639Ri N
enbodi ment of the invention relates tol& conpound of formula I, wherein 121

is cyclobutyl. 15A certain enbodi ment of the invention relat es to a

conpound 0@) f Or I)@ d égﬂé&ﬁr Wh@re%rgﬁl aﬁ yﬁlgg\z}s’ v g\ﬁﬁltﬂtedvg?esﬁﬁétﬂutred' Lo OF

3 and Rill i ndi vi ected fromth er&floup consi sting

of Hand Cl1_ 6 Sew Rtytpenw%vlfla@ ealesergt et theferee conipding 9Pl ehalpged. cyang
conmpound of fO;[mlaG dlko,yyner ein 121 is (CH2)2-N(Cl_6-al kyl)2. 20A certain
enmbodi ment of the invention relates to a conmpound of formula |, wherein 121

is nethyl- eth ani ne. rt f .t nvention.r stoa
e I o R0 P SRS B 5 e PR 8, 2
enbddi nent of frhwe thmgnenppmslstmg@féﬂi ﬂmlogemmypmurﬁd coflkyfl andv(Q}_aalkoxywherein 121
is 25 1-oxo-ethyl. A certain embodinent of the invention relates to a

conmpound of;;f o¢ is -C(0)(CH2),-NRvRvl, wherein s is 1, 2
or 3 and Rvu)famd%?c]:{%)qeac in ?%frdually selected fromthe group consisting

of Hand Cl _6-alk WO 2011/ 134877PCT/ EP2011/ 056391 - 16- A certain
enbodi nent of 4K ‘Prn]ventl on relates to a conpound of fornula |, wherein R
i s 1-o0xo0-2-(di net hyl am no) - et hyl . A certain enbodi ment of the
invention rel aRemdtR) ia cachipdividhatf sélectollf@nd the Wh@rpaionsiling sf H and C¢-alkyl,

-5(0)2-C1_6-alk SA.cert al nbo nt oftelnve ion.r tes
conmpound of forI)r/r%l ade orit *Ognﬁﬁ tlhn% nﬁtr?g Pf“éhld? nhel( Te aftaa&lﬁgen%o a7ment
of kbhe invent |mmbgieétlw$er0@cavlcmmmmmg one foortmoal heteroamtrer mdmmlllyssea‘.dtlt@lr 0.

A certain emboghieqt oofudt e, 1dn¢oﬁfah'1%&rwcgh§§ hAURERAPOUR Al homIE I

wherein R3 is 10 heter0|ar unsubst 1 t'ut'ed or su stitut ogen.
A certain enbod ﬁ%ﬁ@nt&fm@wéualhm%@qt% Tog} Hiceropp Can@ﬁﬁr&go%axw Aegepulas

wherein R3 is rAzadldl-dioxgxazol yl, is oxazolo [4,5-b]pyridinyl, is
oxazol o 115 , 4- %{1 yridinyl, benzo[ d] i sot hi azol yl ,

i sot hi azol o ki yl or .4-isothi azol 0115, 4 cl pyridinyl, each
unsubst i tu?%ld or&w%é\;ﬂ?‘ WYY 1- 2 hal ogen.

15 ris 1,2 or3,

iii

R™ and R" is each individually selected from the group consisting of H and C,-alkyl,
or R™ and R™ form together with the nitrogen to which they are attached a 3- to 7-
membered heterocyclyl comprising one or two heteroatoms individually selected
from N, O and S, and which heterocyclyl is unsubstituted or substituted by 1 to 5
20 substituents individually selected from the group consisting of oxo, halogen, C;-

alkyl and C;¢-alkoxy, and
ix) -C(O)(CH,);-NR'R", wherein
sis 1,2 or3,

R and R" is each individually selected from the group consisting of H and C,_¢-alkyl,
25 or R" and R" form together with the nitrogen to which they are attached a 3- to 7-
membered heterocyclyl comprising one or two heteroatoms individually selected
from N, O and S, and which heterocyclyl is unsubstituted or substituted by 1 to 5
substituents individually selected from the group consisting of oxo, halogen, C;-

alkyl and C;¢-alkoxys;

30 R”is halogen;



15A certain enbodi nent of the invention relates to a conmpound of fornula I,
wherein R3 is
benzo[dlhsonammba@qyl,6-f|uoro-benzo[daisoxazol-3-y|,S-PbmﬂmnHMEﬂ%o{dlisoxa
zol -3-yl, -14-

i soxazol o[ 4, 5- b] pyri di n-3-yl, isoxazol o[ 5, 4- b] pyri di n- 3-yl , benzo[ dl i sot hi azo
| -3-yI R3I;$RLBIBA l%ﬁ’suggtﬁht@b{ ok ‘é’ﬁ&ﬁﬁfté/dlbﬂl- §u%§ﬁh&lt§%h@ﬁéal§'s%%eﬂéﬁ'f%nﬁ't}?é' yl.
A certaln enbodi nment of the invention relates to a conmpound of fornula I,
wher ei Br@p qoasisigng of OH, halogen, cyano, C;¢-alkyl, Cy¢-alkoxy, halogen-C¢-alkyl, halogen-C.
benzo[ dlalieyaz@hydrofyd, Yangibenzo[ d] i soxazol yl, 5-fl uor o- benzo[ d] i soxazol yl,
i soxazol o[ 4, 5-b] pyri di nyl, i soxazol o[ 5, 4-b] pyri di nyl , benzo[ d] i sot hi azol ylI ,

i sot hi azol o[ 4, 5- ridin 4-1sot hi azol 0115, 4-cl pyridi nyl . A
certaiﬁrgﬁg%HFﬁ% #Bﬁ¥a?W8%LﬁV%H@W5ﬁgrelates to a compound of formula I,
wherein R3 is

benzo[ dl i soxXagwtaiBelmbodmthudithe onmidjrtclaesxaacionpoyhd 6 fdrmoteok bénrd] B issoxa
20l - 3- Whecté®from th isting of
isoxazo%g 4,51‘-O p???ﬁ?ﬁ?%?sF¥f§oxazolo[5,4-b]pyridin-3-y|,benzo[dlisothiazo
| -3-yl, isothiazol o[ 4, 5-b] pyridin-3-yl, 4-isothiazol 0[5, 4-cl pyridin-3-yl.

A certain Bnboddi nent of the invention relates to a conpound of forrmula I,
wherein R3 is benzo[dlisoxazol-3-yl. A certain enbodi ment of the

i nvention figl at(gg-diiyla conpound of fornula |, wherein R3 is 30

6- fl uor o- benzo[ dl i soxazol -3-yl. WD 2011/ 134877PCT/ EP2011/ 056391 - 17-

A certain odi. Aent o he invention relates to a conpound of formula I,
s N s

wherein R3 ;5-b] pyridin-3-yl. A certain enbodi nent of
the invention relates to a conpound of fornula I, wherein R3 is

i sobhzol 015)4-1%](YPilaisraliRdy| . S5A certain enbodi nent of the invention
relates to a conpound of forrmula I, wherein R3 is benzo[dlisothiazol-3-yl.
A certain epbodicandyl,of the invention relates to a conpound of formula I,
wherein R3 is isothiazol 014, 5-bl pyridin-3-yl. A certain enbodi nment

of the inventi el aiesytq a.conpound of formula I, wherein R3 is 10
4-isothiazBPolgehé%#ﬁ§ﬁ?dWﬁ@§¥@l. Exanpl es for the conpound according

to the invention are shown in the experinental part and the table bel ow. Ex
Structure Ex risl,2or3,

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

vii) ~C(0)(CH,);-NR'R", wherein
sis 1,2 or3,
R" and R" is each individually selected from the group consisting of H and C_¢-alkyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
20  selected from the group consisting of H, methyl, cyclobutyl, methyl-2-ethylamine, 1-oxo-ethyl,
1-0x0-2-(dimethylamino)-ethyl and methyl-sulfonyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
selected from the group consisting of -Cj¢-alkyl, cycloalkyl, -(CH;),-N(C,¢-alkyl), and
—C(0)(CH)-N(Cy¢-alkyl)s.

25 A certain embodiment of the invention relates to a compound of formula I, wherein R is
selected from the group -consisting of methyl, cyclobutyl, methyl-2-ethylamine and
1-0x0-2-(dimethylamino)-ethyl.
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A certain embodiment of the invention relates to a compound of formula I, wherein R is

A certain embodiment of the invention relates to a compound of formula I, wherein R is
—C1_6—alky1.

5 A certain embodiment of the invention relates to a compound of formula I, wherein R is

methyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
-C(0)O-C 6-alkyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is

10 Boc.
A certain embodiment of the invention relates to a compound of formula I, wherein R is
cycloalkyl.
A certain embodiment of the invention relates to a compound of formula I, wherein R is
cyclobutyl.
15 A certain embodiment of the invention relates to a compound of formula I, wherein R' is

—(CHz)r—NRiiiRiV, wherein r is 1, 2 or 3 and R and RY is each individually selected from the
group consisting of H and C,¢-alkyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
—(CHz)z—N(C1_6—alkyl)2.

20 A certain embodiment of the invention relates to a compound of formula I, wherein R is

methyl-2-ethylamine.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
-C(0)-Cs-alkyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
25 1-oxo-ethyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R' is
—C(0)(CH,)s-NR'R", wherein s is 1, 2 or 3 and R" and R" is each individually selected
from the group consisting of H and C,¢-alkyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
30  —C(O)(CHy)-N(C¢-alkyl),.
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A certain embodiment of the invention relates to a compound of formula I, wherein R is

1-0x0-2-(dimethylamino)-ethyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
—S(O)Z—Cl_G—alkyl.

5 A certain embodiment of the invention relates to a compound of formula I, wherein R is

methyl-sulfonyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R* is

chloro.

A certain embodiment of the invention relates to a compound of formula I, wherein R is

10 heterobiaryl, unsubstituted or substituted by 1-2 halogen.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
benzo[d]isoxazolyl, isoxazolo[4,5-b]pyridinyl, isoxazolo[5,4-b]pyridinyl, benzo[d]isothiazolyl,
isothiazolo[4,5-b]pyridinyl or 4-isothiazolo[5,4-c]pyridinyl, each unsubstituted or substituted by
1-2 halogen.

15 A certain embodiment of the invention relates to a compound of formula I, wherein R is
benzo[d]isoxazol-3-yl, 6-fluoro-benzo[d]isoxazol-3-yl, S-fluoro-benzo[d]isoxazol-3-yl,
isoxazolo[4,5-b]pyridin-3-yl, isoxazolo[5,4-b]pyridin-3-yl, benzo[d]isothiazol-3-yl,
isothiazolo[4,5-b]pyridin-3-yl or 4-isothiazolo[5,4-c]pyridin-3-yl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is

20 benzold]isoxazolyl, 6-fluoro-benzo[dJisoxazolyl, S-fluoro-benzo[d]isoxazolyl,

isoxazolo[4,5-b]pyridinyl, isoxazolo[5,4-b]pyridinyl, benzo[d]isothiazolyl,
isothiazolo[4,5-b]pyridinyl, 4-isothiazolo[5,4-c]pyridinyl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is

benzo[d]isoxazol-3-yl, 6-fluoro-benzo[d]isoxazol-3-yl, S-fluoro-benzo[d]isoxazol-3-yl,

25 isoxazolo[4,5-b]pyridin-3-yl, isoxazolo[5,4-b]pyridin-3-yl, benzo[d]isothiazol-3-yl,
isothiazolo[4,5-b]pyridin-3-yl, 4-isothiazolo[5,4-c]pyridin-3-yl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is

benzo[d]isoxazol-3-yl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is

30  6-fluoro-benzo[d]isoxazol-3-yl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is

S-fluoro-benzo|[d]isoxazol-3-yl.
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A certain embodiment of the invention relates to a compound of formula I, wherein R is

isoxazolo[4,5-b]pyridin-3-yl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is

isoxazolo[5,4-b]pyridin-3-yl.

5 A certain embodiment of the invention relates to a compound of formula I, wherein R is

benzo[d]isothiazol-3-yl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is

isothiazolo[4,5-b]pyridin-3-yl.

A certain embodiment of the invention relates to a compound of formula I, wherein R is
10 4-isothiazolo[5,4-c]pyridin-3-yl.

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

part and the table below.

Ex Structure Ex Structure
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Table 2: structures of selected examples

18

\

A certain embodiment of the invention relates to a compound of formula I, selected from the

group consisting of

cis-1-(4-Benzo|d]isoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid fert-butyl ester,

trans-1-(4-Benzo[ d]isoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

cis-1-(4-Benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4 H-2,3,5,10b-tetraaza-

benzo[e]azulene,

cis-1-(4-Benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-1-(4-Benzo[ d]isoxazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene,

trans-1-(4-Benzo[ d]isoxazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro-1-[4-(6-fluoro-benzo[ d]isoxazol-3-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro-1-[4-(6-fluoro-benzo[ d]isoxazol-3-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4 H-

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

trans-8-Chloro-1-[4-(5-fluoro-benzo[ d]isoxazol-3-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

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

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-[4-(5-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4 H-

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

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4H-

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

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4H-

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

trans-1-(4-Benzo/d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-1-(4-Benzo[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene,

trans-1-(4-Benzo[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-1-(4-Benzo[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-cyclobutyl-5,6-dihydro-4 H-

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

trans-{2-[1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulen-5-yl]-ethyl }-methyl-amine,

trans-1-[ 1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,1 Ob-tetraaza-

benzo[e]azulen-5-yl]-ethanone,

trans-1-[ 1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,1 Ob-tetraaza-

benzo[e]azulen-5-yl]-2-dimethylamino-ethanone,

14
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trans-1-(4-Benzo[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-methanesulfonyl-5,6-dihydro-4 H-

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

trans-8-Chloro- 1-(4-isothiazolo[4,5-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

5 trans-8-Chloro-1-(4-isothiazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-(4-isothiazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4 H-

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

trans-8-Chloro- 1-(4-isothiazolo[5,4-c]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

10 benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro- 1-(4-isothiazolo[5,4-c]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4 H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-(4-isothiazolo[ 5,4-c]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4 H-

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

15  cis-1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

cis-1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo|e]azulene, and

cis-1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

20 tetraaza-benzo[e]azulene,
or a pharmaceutically acceptable salt thereof.

A certain embodiment of the invention relates to a compound of formula I, selected from the

group consisting of

cis-1-(4-Benzo|d]isoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-

25 benzole]azulene-5-carboxylic acid fert-butyl ester,

trans-1-(4-Benzo[ d]isoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

cis-1-(4-Benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4 H-2,3,5,10b-tetraaza-

benzo[e]azulene,
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cis-1-(4-Benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-1-(4-Benzo[ d]isoxazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene,

5 trans-1-(4-Benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro-1-[4-(6-fluoro-benzo[ d]isoxazol-3-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro-1-[4-(6-fluoro-benzo[ d]isoxazol-3-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

10  tetraaza-benzo[e]azulene,

trans-8-Chloro- 1-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4 H-

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

trans-8-Chloro-1-[4-(5-fluoro-benzo[ d]isoxazol-3-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

15 trans-8-Chloro-1-[4-(5-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-[4-(5-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4 H-

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

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

20 benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4H-

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

25  trans-8-Chloro-1-(4-isoxazolo[5.,4-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4H-
30 2,3,5,10b-tetraaza-benzole]azulene,



WO 2011/ 134877PCT/ EP2011/ 056391 -21- Ex Structure Ex Structure 18 0O-N Q'
N, N/ Tabl e 2: structures of selected exanples A certain enbodi nent of
t he i nverwODamwBhstres to a conmpound of formula |, sel ecPet/HPr@miosdsel gr oup
consi sting of ci s-1-(4-Benzo -25-

[cllisoxazol -3-yl -cycl ohexyl)-8-chl oro-4H, 6H 2, 3,5, 10b-tetraaza5 benzo [el

azul en? a5t qgenzo Hgﬁiséﬂ\'ﬁﬂo{ ?é}i ?d-ﬂ)})/éx Bsg @l{li)so 4H6 2 ,3,5,10b-tetraaza-

trans- I 'soxazo cyc o exy | oro-4H, 6H 2, 3,5, 10b-tetra
azabeni’én{%‘f age¢fcetrearbordcHss ‘leftd?ué)dleéltef ert - but yI est er,

ci s-1-(4-Benzo[ dl i soxazol - 3- yI cycl ohexyl ) -8-chl oro-5, 6-di hydro-4H 2, 3,5, 10
b- t et r azah anzR4 apMis e Rz01L8 yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b- tetraaza-

ci s-1-(4-Benzo[.dl i soxazol - 3-yl -cycl ohexyl ) - 8- chl or o- 5- met hyI 5, 6-di hydr o- 4H
-2,3,5, iﬁ@ﬁ@f‘% d%a- benzokl azul ene,

trans- 1- (4-Benzokl I'i soxazol - 3-yl - cycl ohexyl ) - 8-chl oro-5, 6-di hydro-4H-2, 3, 5,
10b-% eﬁﬁ@&idﬁdﬁ'@@k[@zQﬂh@ﬂél;3'YI'Cqu(DlEﬁSL){B-(MOIBeﬁmthYI-S ,6-dihydro-4H-2,3,5,10b-

[ dl i soxazQl i Bsb hghexyl) - 8-chl oro-5-methyl -5, 6-di hydro-4H 2, 3, 5, 10b15

t et raaza- benzo azu ene,

trans-8-Chl oro-1-114-(6-fl uoro-benzolld|isoxazol -3-yl)-cycl ohexyll-4H, 6H 2,
3, 5, 1owané11r(éa%%@w%wm@zah ksl by Hhleroat Fir ey - by dester

t r ans- 8:3h I o¥-@trhadléent6fid-urRne- benzolldl i soxazol - 3-y1)-cycl ohexyll 5, 6-di hy
dro-4H 2, 3, 5, 10bt et raaza- benzokl azul ene,

trans-{2-[1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-
10 benzo[e]azulen-5-yl]-ethyl }-methyl-amine,

trans-1-[ 1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,1 Ob-tetraaza-

benzo[e]azulen-5-yl]-ethanone,

trans-1-[ 1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,1 Ob-tetraaza-

benzo[e]azulen-5-yl]-2-dimethylamino-ethanone,

15 trans-1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-methanesulfonyl-5,6-dihydro-4 H-

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

trans-8-Chloro- 1-(4-isothiazolo[4,5-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro- 1-(4-isothiazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

20 tetraaza-benzo[e]azulene,

trans-8-Chloro- 1-(4-isothiazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4 H-

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

trans-8-Chloro- 1-(4-isothiazolo[5,4-c]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

25  trans-8-Chloro-1-(4-isothiazolo[5,4-c]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene, and

trans-8-Chloro- 1-(4-isothiazolo[ 5,4-c]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4 H-

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

or a pharmaceutically acceptable salt thereof.



20

trans-8-Chl oro-1-114-(6-fl uoro-benzokl | i soxazol - 3-y1)-cycl ohexyl1-5- net hyl -
5, 6- di hydwo-24H2138873, 10b-t et r aaza- benzokl azul ene, PCT/EP2011/056391

trans- 8- Chl or o- 1- 114- (5- f | uor o- benzokl-%¢-soxazol - 3-y1) - cycl ohexy11- 4H, 6H 2, 3
, 5, 10b-t et raazabenzokl azul ene-5-carboxylic acid tert-butyl ester, WO

2011/ 1%&@%@&&&&# 63 eniiprrefal @05 a 8 J)lﬂ{doo'flfm%l(lgI,fsle}é@treQTP) AR
[dl i soxazol -3-yl)-c cIohexyIf -5, 6- |hyéro- H 2, 3,5, 10bt et raaza- benzo [ e]
azulenéﬁ“@ﬂ@ﬁ@ﬁHQEHYoro-1-114-(5-fIuoro-benzo [ dl i soxazol - 3-y1) - cycl ohexyl
-5-nmet hyl1-5, 6-di hydro-4H2, 3, 5, 10b-tetraaza- benzo [e] azulene, 5

t r ans- Srdekll 0B ehz (@A s Sk BlyDE dolShdxlyPy8-¢1d biv- 6 MimRlyE U BB I ¥l 10b4klr &k 2, 3, 5, 10
b-tetr%aza?ﬁnzqggJ§§§1ene-5-carboxy ic acid tert-butyl ester, trans -

8- Chl o6 L1424 €8 xdZ ol of 4, 5- b] pyri di n- 3-yl - cycl ohexyl ) -5, 6-di hydro-4H 2, 3,5
, 10bt et raaza- benzo [e] azul ene, trans-

8- Cfl oriwng-1{(4-Baeslaicozdl-35ybT pstohedy N -8ehybroe§ olettyd:0yd-Jihsdvet 2l 3.5 1 @-di hydr o
-4H10 2, a%fﬁgﬁbf 1/@aga-benzo [e] azul ene,

trans- 8- oro-lf?4-|sokazolo[5,4-b]pyridin-3-y|-cyc|ohexyl)-4H,6H—2,3,5,10
b-tetraazabenzo [ekazulene-S -carboxylic acid tert-butyl ester

t r ans- gaesiSdriyore: i GHuapdears dhiseyasgh oD reyslopexdl e oo iydro v52.8-5d Wy dr o- 4H
- 2, 3, 5tetRarebéadpdahtmec H@] azul ene, 15

trans- 8- Chl or o- 1- (4-i soxazol o[ 5, 4- b] pyri di n- 3-yl -cycl ohexyl ) - 5- net hyl -5, 6-d
i hydro-4H2,3,.5, 10pb- aaza- be e ul.ene, .t r - 1-(4:Benzo

017 sot ks sremogr LI E-BRBES P ae R G ol D SBRons IS maeuti 6 HANER hir-

, 108 t et addtalenactednagielenknd - carboxylic acid tert-butyl ester, trans
- 1-(4-Benzo [dlis othiazol-3 -yl-cycl ohexyl)-8-chloro-5

, 6-di h Q4 D et 74)] 18 6-di _AF- Ardgenzo
dli so%f%?liﬁi‘??%@?% S S S R R e RS R TN
t r aazalBeazubeepladyyiedse Helr ans - 1- (4- Benzo
[dlisothiazol-3-yl-cycl ohexyl)-8-chl oro-5-cycl obutyl -5, 6-di hydro-4H2, 3,5, 10
b-t et r a@Za-8bEz®- [-¢]-(RAub®AENzAY]ik6xa28]-3-1B-cyLIbheX A} Bemdoyl-5,6-dihydro-4H-
[d|i505g£ i@&&%ﬁXtic %g ﬂgx%kg-S-chloro-4H ,6H 2,3 ,5 ,10b-tetraazabenzo| €]
azul en- 3€ -ethy% ?-nee yP-aﬁine, trans -1-[1- (4-Benzo
[dIisothiazol-3-y|-cyclohexyg)-B-thoro-4H ,6H -2 ,3 ,5

, 10b- t ¢tanadZAalerez b €]sazadodel 45-fipyadntiaylotyslohexyl)-b Gatibydro-4H-2,.3(% 1 Benz o

[ dl i soth}azobedopdakyaeQiRNy! ) -8-chloro-4H ,6H 2,3 ,5 ,1 (b-tetraaza30
benzo [e] azuIen-%-yl]-Z-dinethylanino-ethanone, WO

2011/ 134877PCT/ EP2011/ 056391 - 23- . .

trans- {74143 2’612’?‘?‘?‘%ﬁ"FﬁOi%[%ﬁS:éPWdlegﬁcho‘WéWF’)‘ﬂé-Séﬂ‘?tB-‘r’loiﬁ'-d%idﬁ%QsuI fony1-5
, 6- di hydy, 01d-R1dak-BdbolefizuRAZ a- benzokl azul ene,

trans- 8- Chl or o- 1- (4-i sot hi azol 0114, 5- bl pyri di n- 3-yl - cycl ohexyl )-4H, 6H 2, 3,5

 10b-t ¢t 1, 23Z@NSRZ LI ARYL RS X ARURANN- 1% RS 1T s Bt drh- 48585, 10b-

20 tetraaza-benzo[e]azulene « HCI,

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4H-

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

trans-1-(4-Benzo[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-

benzo[e]azulene « HCI,

25 trans-1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-1-(4-Benzo[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-cyclobutyl-5,6-dihydro-4 H-

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

trans-{2-[1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-
30 benzo[e]azulen-5-yl]-ethyl }-methyl-amine,



5
trans-8-Chl oro-1-(4-isothiazol 0114, 5- bl pyri di n- 3-yl -cycl ohexyl ) -5, 6-di hydro

-4H 2, 3, Sy0Qbtiessgraza- benzollelazul ene, PCT/EP2011/056391
trans- 8- Chl or o- 1- (4-i sot hi azol 0114, 5- bEpyri di n- 3-yl - cycl ohexyl ) - 5- net hyl -
6- di hydro-4H2, 3, 5, 10b-tetraaza- benzollelazul ene, trans-8-Chloro-1-(4-is

ot hi azwagslﬁlﬂ(acge% ool SLekaRxyh e ity B2 3 A0Pntif:pazal0 benzo

[ el azul ene-5-car oxy Ic acid ester,

t r ans- deeplgprelan-p2lirabamngzol 0115, 4- ci pyri di n- 3-yl - cycl ohexyl ) - 5, 6- di hydr o
-4H 2, 3,5, 10bt et r aaza- benzokl azul ene,

trans- 8ra@hJ1qnq4JBe(réoﬂd$1@@thiaaaloj, -9lLdvldhekyPw-dtddid-431, $H-Ty.5| 10Baxydaya-5- net hyl -

6- di hydr o- f §é5 10bs tet& za- bqgﬁoklazulene 15 cis-1-(4-Benzo [di

i sot hi &5folgRHIESS) 0%8%}‘? U©BH, 6H 2, 3, 5, 10b-t et r aazabenzo[ €]

azul ene-5-carboxylic acid tert butyl ester,

ci s-51- (tmnBér(ﬁcﬂ@nlsz@ﬂsbﬁhmzoll 33k WC—lQhﬁGVb&wbrp=58mﬂiaocwl%nﬁ=ij6+dﬂmdm-4ﬂ= 2,3,5,
10b-t epraag I@%&F ? cis-1-(4-Benzo

klllsothlaz -3 yl-cyclo ) - 8-chl or o- 5- net hyl - 5, 6- di hydr o- 4H 2, 3, 5, 10b20
t etraaza- benzokl azul ene, r a pharnaceutlcally acceptabl e salt thereof A

cer t ai WagrBddhlront-(hisotiwalald Srtlpwiiperdrslohgxd)-¢ Srbtia-4t-28or Hira 1,

sel ect edrabr OB IZDR | gulitg, consi sting of ci s-1- (4- Benzo
[cllisoxazol -3-yl-cycl ohexyl)-8-chl oro-4H, 6H 2, 3,5, 10b-tetraaza25 benzo [el

azul en i .

trans- T ﬂ%génzo'ir' i so%é%zé)ﬁ(ﬁg% Zﬁ Ml?%%l C)?flc Ohgxyl?i?br?eth%ﬁ,’%'ﬂ}}zd?'%{iiOb- tetra
az&ﬁbniﬁkﬁéQMhEmeﬂﬁhnuobbﬂyknc aC|d tert-butyl ester,

ci s-1- (4-Benzo[ dl i soxazol - 3-yl - cycl ohexyl ) - 8-chl or o- 5 6- di hydro-4H 2, 3,5, 10

b-t et r aazakarg k. pral s%ﬂﬁazolé{\%%%%d]ié%%ﬁ?cpg%@ﬁﬁé%lcﬁﬁyﬁiﬁghlféé-s 10b-

cis-1-(4-Benzo[ dlisoxazol - cyclohexyl) chl or'o- 5-met hyl -5, 6- di hydr o- 4H

- 2, 3, 5 letoBtabraldaydng d azuI ene,

trans- 1- (4- Benzokl | i soxazol - 3-yl - cycl ohexyl ) -8-chl oro-5, 6-di hydro-4H 2, 3, 5,
10b- t etrtuasBabig ook l(@‘mﬂﬁmlo[s 4-c]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4 H-

trans- e dl i sox 3-yl -cycl ohexyl ) - 8-chl or o- 5- net hyl - 5, 6- di hydr o-

4H 2, 3, éﬁibﬁ%gé?ééfgmé aZkl}az’ulene

trans- 8- Chl oro- 1- 114- (6-fl uor o- benzokl | i soxazol - 3-y1) - cycl ohexyl1-4H, 6H 2, 3
5, 00b- t et r an2 abameskutixally eerepBbleaalidheydfc acid tert-butyl ester,

trans-8-Chloro-1-[4-(6-fluoro-benzo [cllis

oxazol -A3edthlir SHEIRREXYCE IhSinQedi ey 46t o pounti¥Brmula 1, selected from the

t etraaza- benzokl azul ene,

trans- S{ERIOPAYSUILA4- (6-F1 uor o- benzokl | i soxazol - 3- y1) - cycl ohexy11- 5- met hy1-
5, 6-di hydro-4H2, 3, 5, 10b-t et raaza- benzokl azul ene,

trans- &ﬂﬁhﬂQﬂd%&a&ﬂﬂméﬁﬂblmQIOybdnngHiﬂﬂmwaiﬁbﬂﬂ&%k}dmwdmﬁm@xyﬂiJWH,6FF2,3

, 5, 10b- [a zul ene-5-carboxylic acid tert-butyl ester, 15
trans §§%%F13§%?ﬁ?%%r %Tluoro benzo[ dl i soxazol - 3-y1)-cycl ohexyll-5, 6-di hydr

0-4H 2, 3, 5, 10bt et r aaza- benzokl azul ene, '
t 1 e - FaghiBdridom: 144 q-Hupiodismneclidbinosil 3-ybxagivheadl ynatlydt Bhrditydmo-$Hmet hy1-
5, 6- di hygk eouttiddadsaobchObrel Lhlcagza- benzokl azul ene,

trans-8-Chloro- 1-[4-(5-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4 H-

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

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4H-
25  2,3,5,10b-tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4H-

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

trans-1-(4-Benzo[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,



trans- 8- Chl or o- 1- (4-i soxazol 0114, 5- bl pyri di n-3-yl -cycl ohexyl )-4H, 6H 2, 3,5, 1
Ob-tetraaza20 benzo [el azul ene-5-carboxylic acid tert-butyl ester,
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, 6-di h%%[ggl—%%é% é’nl%lgmtleett lg%zabée{%&?g azul ene 5 trans- 1-(4-Benzo
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t rans- %ﬁBbﬂmrantshb(tdlnatﬁ@b%a@mk@[a@c&derde@bﬁbeahyteimycI ohexyl ) -4H, 6H 2, 3, 5,
10b-tetraazabenzo [el azul ene-5-carboxylic acid tert-butyl ester,

trans-8- Chl (bArzgérEa"rE e4m1:)(§c91 hf”‘(;totihg [llfll\’e%tlgllll Péigtegto a §01¥LO%CASOJ}§M&1 1§ ’agy %k 'E}}’dr 0-

4H 2, 3, 5, 10| raaza-benzo
t r alfs - @mbhdlivrantst whandvepobiniaable by 4, Rioctﬂst)gqcpdimg & ddscigled hehary | ) - 5- met hyl - 5, 6
-di hydro-4H2, 3, 5, 10b-t et raaza- benzo[ el azul ene, trans-

8- Chl or 0- 1- (Mod:fit BinaaahRALS: the GhR¥libAlkdass W a eyiahohRXxx! aes&tte@th%n§05¢ﬂe0b t
etraazal%%ﬂélg}%tsfoa ul ene-5-carboxylic acid tert-butyl ester,

trans- 8§ ¥ heius philgEpP Ry ACHPHERG: 3- yI - cycl ohexyl) 5, 6-di hydro

-4H 2, 3, 5, 10bt etraaza- benzo [e] azul ene, and
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20  dysfunction, hypertensmn chronic heart failure, inappropriate secretion of vasopressin, liver
cirrhosis, nephrotic syndrome, anxiety, depressive disorders, obsessive compulsive disorder,

autistic spectrum disorders, schizophrenia, and aggressive behavior.

A certain embodiment of the invention relates to a pharmaceutical composition

comprising a compound as described in any of the embodiments.

25 A certain embodiment of the invention relates to 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,

30 schizophrenia, and aggressive behavior.

A certain embodiment of the invention relates to the use of a compound as described in

any of the embodiments for the preparation of a medicament.



WO 2011/ 134877PCT/ EP2011/ 056391 -26- A certain enbodi nent of the invention
relates to a conpound of formula I, selected fromthe group consisting of
trans- 1- (WOoBenzisks7ri soxazol - 3-yl - cycl ohexyl ) - 8- chl or o- 5 p6TdiPhgrd0663d4H- 2, 3, 5,
10b-t et raazabenzokl azul ene . HC1, 5 -29-
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t rans- §o,Cih@r eaenmﬂ 616 tféauﬁm bﬁ%@&'ehd)@l@éazlﬁhle3ot’lﬂenﬁléc|s@§lﬁ1>1<ya-§sﬁ§1cﬁ6h hy1-
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ai nyar guon ot b ARCEI ARG MRl BellaY
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5, 10b- t et r ady abénne ckibaduhen @f  th¢4@iven@on relates to a method for the therapeutic and/or
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t et raazaben hano
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4H 2, 3, 5, 10bt et raaza- benzo[ elazul grans 8- Chloro 1-(4-is othiazolo

[ 4, 5- bl pyridin-3-yl-cycl ohexyl)-5 =¥

2,3,5,10b-tetraaza-benzo[ e] azul ene,
20 0 il

with a compound of formula IIT

N\ g
Rom

to obtain a compound of formula I wherein R', R* and R’ are as defined hereinabove for

formula L.

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

procedures A to F.



trans- 8- Chl oro- 1- (4-i sot hi azol o[ 5, 4-ci pyri di n- 3-yl -cycl ohexyl ) -5, 6-di hydr o-
4H 2, 3, 5, 10bt et raaza- benzo[ elazul ene, and

t rans- 8- GNDap/184874- i sot hi azol o[ 5, 4- ci g&ri di n- 3-yl - cycl eoemp)t1/Hs630t hyl -

-di hydro-4H2, 3, 5, 10b-t et raaza- benzo[ etazul ene, 15o0r a pharnaceutically
acceptable salt thereof. A certain enbodinment of the invention relates to a

corrpoundSOf formula I, selected fromth?_l group consi sting

trans- 1RM.Be zo[pghi soxazol - 3- yl -cycloh %p 8- chlwitarod- math , 6- d| hydr o-
4H 2, 3,5, 1D tre%_zl%l benzo[el azul e 0 t ans- 8T@mxoro 1-
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-nmet hyl-5, 6-dighydro-4H25 2, 3, 5, 10b-tgj raaza- benzo[ e] azul ene,

trans- 8- Chl oro-1-(4- isoxazolo[5 4- bl pyri di n-3-yl -cycl ohexyl ) -5-nmet hyl -5, 6-d
i hydro-4H2, 3,5, 10b-t et raaza- benzo[ el azul ene, WO

2011/ 134877 PSlEpdiaegd gbame Ag-

trans-1-(4-Benzo[dlisothiazol -3-yl -cycl ohexyl ) -8-chl oro-5-cycl obutyl -5, 6-di
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trans-8-Chl oro-1-(4-is othiazolo
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2,3,5,10b-tetrag ben o[ e] azul ene, or a pharn® ally acceptable salt

i soxazol -3 é% |1
-5-met hy1- 5, 6- dphydr o- 4H2, 3, 5 1 tetraazaﬂjenzo[el azul ene, k@[{/\g
¥e

t her eof . A~et enbodi rrentacxdf the inventi | afes to a conpound
as described in a e enbodi memt==obt ai nabl e by a progess according as
descri bed herein certain enbodi ment of n"ggntl on relates to
a conpound asp y of the 15 enbodi m% ver obtai nabl e

by a process accor di ng CdESCI’I bed herein. R>ANER Nn enbodi nent of

the invention rel ates tg a conpound as described in any of Ht he enbodi nents
for the use as therdpeutically active substance. LA certain enbodi nent

of the invention relates to a conpound as described in any of the
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AN

or fe Y8y sf unct iR pertenS| onRvalr @nla1 gh%ﬁﬁ xbfllg'shb’srt@uted

i nappr opr PR ERet i on of vasop I iver r
syndr ore—anxi-ety—depr essi ve di S6r d N obse§5| \de a@@' ‘?HU@P %tbt}"ﬁgr

autisti@ spectrum di sorders, schj ni a, aﬂIdRa@ggﬂ?e%nnW@gb@hlam or.
A cert aRhlLenbodi swbrent of the | nr | at esoptmnallphasimtsitycloalkyl,
conposidri on conprising a conpr daiscr i beshd avbaamy <6f5.t he enbodi nent s.
25A cerr'@iaOsolochiupang of the | nventIi onKRelates to a pharnmaceuti cal
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Scheme 2: General Scheme B

10 Compounds of formula I with R' different from H can be prepared from compounds of
formula I-2 (compounds of formula I wherein R' is H) according to methods known in the art,
e.g. by treating a compound of formula I-2 with an inorganic base such as a carbonate salt or an
organic base such as a tertiary amine and an electrophilic reactant R'-L.G (wherein LG is a
leaving group like. halogen or sulfonyl) which is either commercially available or easily
15 prepared according to methods and starting materials well known in the art. Alternatively,
compounds of formula I can be obtained via reductive alkylation by consecutively treating a
compound of formula I-2 with a ketone or aldehyde and a suitable reducing agent like a

borohydride derivative such as sodium borohydride, sodium cyanoborohydride or sodium



conprising a conpound as described in any of the enbodi nents, wherein it is
useful for the prevention or treatnent of dysnenorrhea, male or fenale
sexual dywbunoiyi3est7 hypertension, chronic heart fail urepCirrzpanopibat e
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Scheme 3: General Scheme C

A thiolactam of formula III-1 (compounds of formula III in which R' is rert-
butoxycarbonyl) can be obtained as follows: Transformation of a 2-nitrobenzyl alcohol of
formula a to a benylic chloride of formula b can be affected by a chlorinating reagent such as

15  thionyl chloride in the presence of an organic tertiary amine base. Alkylation of a compound of
formula b with glycine ethyl ester hydrochloride in the presence of an organic tertiary amine
base and N-protection of the resulting compound of formula ¢ using di-fert-butyl dicarbonate and
a catalytic amount of 4-N,N-dimethylaminopyridine gives compounds of formula d. The nitro

group can be reduced selectively by hydrogenation over palladium or platinum on charcoal,



Schenme 1: Ceneral Schenme A Compounds of fornula | can be prepared by

thermal condensation of a hydrazide of formula Il and a thiolactam of
formul a IwWO.20Tis489yNnt hesi s of conpounds of formula |1 | PCOEPRINBEG3SL i N
general schenes D-F hereinafter. Conpo¥hds of fornmula Il can be prepared

fol l owi ng the procedures described in general scheme C as described
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T,U,V,W = C-Ra or N, with Ra= H, OH, halogen, cyano, C1-6-alkyl, C1-6-alkoxy,
halogen-C1-6-alkyl, halogen-C1-6-alkoxy or hydroxy-C1-6-alkyl
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gener ak,, REOCEAUFLFulaX RN Xthe presence of a suitable palladium catalyst such as
tetrakis(triphenylphosphine)palladium(0) in tetrahydrofuran at room temperature. Treatment of a

15  4-aroyl-cyclohexanecarboxylic acid ester intermediate of formula VI with a mixture of
hydroxylamine hydrochloride and sodium acetate in a suitable alcohol at room temperature gives

rise to an oxime intermediate of formula VII, which is usually obtained as an E/Z mixture. An
oxime intermediate of formula VII can be cyclized to an aryl or heteroaryl isoxazole
intermediate of formula IX-1 by treatment with a potassium alkoxide base in tetrahydrofuran at

20 room temperature. Alternatively, treatment of a 4-aroyl-cyclohexanecarboxylic acid ester
intermediate of formula VI with benzyl mercaptane and potassium fert-butoxide in
tetrahydrofuran at room temperature leads to a benzyl ether of formula VIII, which can be
cyclized to an aryl or heteroaryl isothiazole intermediate of formula IX-2 via consecutive S-
debenzylation with sulfuryl chloride in dichloromethane at room temperature and treatment with

25 an ethanolic solution of ammonia in tetrahydrofuran at room temperature. General scheme D is

hereinafter further illustrated with general procedures ['to V.
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Scheme 5: General Scheme E

Cis/trans mixtures of 4-heteroaryl-cyclohexane carboxylic acid ester intermediates of

formula IX can in some cases be separable by the usual methods such as silica gel column or

5 high performance chromatography or crystallization into pure cis-4-heteroaryl-cyclohexane
carboxylic acid ester intermediates of formula IX-a and frans-4-heteroaryl-cyclohexane
carboxylic acid ester intermediates of formula IX-b, which can be saponified to pure cis-4-
heteroaryl-cyclohexane carboxylic acid intermediates of formula X-a and trans-4-heteroaryl-
cyclohexane carboxylic acid intermediates of formula X-b under standard conditions such as

10 stirring in a mixture of aqueous sodium hydroxide solution and an etheral solvent such as 1,4-
dioxane, tetrahydrofuran or diethyl ether a room temperature. Alternatively, trans-4-heteroaryl-
cyclohexane carboxylic acid intermediates of formula X-b can be obtained by epimerization of

the cis isomer of cis/trans-mixtures of 4-heteroaryl-cyclohexane carboxylic acid ester
intermediates of formula IX using a suitable base, e.g. an alkali metal alkoxide such as sodium or

15 potassium methylate or ethylate, in a suitable solvent such as methanol, ethanol or toluene at
reflux followed by saponification of the crude reaction mixture, which can consist of a mixture

of a trans-4-heteroaryl-cyclohexane carboxylic acid intermediate of formula X-b and a trans-4-
heteroaryl-cyclohexane carboxylic acid ester intermediate of formula IX-b, under standard
conditions such as stirring in a mixture of aqueous sodium hydroxide solution and an etheral

20 solvent such as 1,4-dioxane, tetrahydrofuran or diethyl ether at room temperature. In case the
epimerization reaction was carried out in an alcohol as solvent, the crude reaction mixture can
alternatively be acidified by the addition of concentrated sulfuric acid and heated to reflux to

obtain a trans-4-heteroaryl-cyclohexane carboxylic acid ester intermediate of formula IX-b.



0 ,)(ON--...... 10 )cO e Scheme 3: CGeneral Scheme C A thiol actam of
formula I'l'l1-1 (conpounds of fornmula Il in which R is tert-

but oxycarworryiiy13estm be obtai ned as foll ows: Transfor nat iPON/EPR01a/056391

2-ni trobenzyl al cohol of forrmula a to-3-benylic chloride of formula b can
be affected by a chlorinating reagent such as 15 thionyl chloride in the
presence of an organic tertiary am rgdkzage. Al kyl ation of a conpound of
formula b with glycine ethyl ester hydraechkbaride in the presence of an
organic tertiary am ne base and N pr@ptgegiBu@rof the resulting conpound of
formula ¢ using di-fe byt yl di car bogate and a catgt’yty ¢ anount of

4- N, N-di net hyl am nopyves conpounds of for d. _®he nitro group
can be reduced sel ectivel'y ¥y hydrogenation over palladi umor platinum on
charcoal, WD 2011/134877RAl/ EP2011/056391 -32- whi chyhg®Nlbeen pretreat ed
with a zinc halide such as zinc bromide, to give anilife internediates of
formula e. Cyqiiagdign tolX actans of formula f is achielNed by treatment of

conpounds of fornmula e with a suitable base, e.g. potassiumtert-butoxide,
in tetrahydrofuran. A thiolactamof forrmula I11/£1 . i t r eat ment
of a compound of formul@eadNydEHh Dawesson's re ené)t%yggf%%gf%s%p a(&%(’ous
pent asul phi de at el ew%.g&xgma ure. 350 ’

3

2) hydrazine hydrate,
R
L.

MeOH, RT
OH

X

Scheme 6: General Scheme F

A 4-heteroaryl-cyclohexanecarboxylic acid ester intermediate of formula IX can be

converted to a hydrazide of formula II by heating with hydrazine hydrate. Alternatively, an ester

5 of formula IX can be hydrolyzed to a carboxylic acid of formula X using a biphasic mixture of
aqueous sodium or potassium hydroxide solution and an etheral solvent such as dioxane,
tetrahydrofuran or diethyl ether. A hydrazide of formula II can be obtained by activating an acid
intermediate of formula X, e.g. with ethyl chloroformate, thionyl chloride, oxalylchloride or a
peptide coupling reagent, and subsequent coupling with hydrazine. General scheme F is

10 hereinafter further illustrated with general procedures VI and VII.

The corresponding pharmaceutically acceptable salts with acids can be obtained by
standard methods known to the person skilled in the art, e.g. by dissolving the compound of
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 a pharmaceutically acceptable salt with a base
can be carried out by treatment of such a compound with such a base. One possible method to
form such a salt is e.g. by addition of 1/n equivalents of a basic salt such as e.g. M(OH),,
wherein M = metal or ammonium cation and n = number of hydroxide anions, to a solution of
the compound in a suitable solvent (e.g. ethanol, ethanol-water mixture, tetrahydrofuran-water

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

Insofar as their preparation is not described in the examples, the compounds of formula I as

well as all intermediate products can be prepared according to analogous methods or according
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NaOH, HEHSH, dxdd&EDRY, 10n@d magnesium dichloride adjusted to pH= 7.4 + complete cocktail of
protease inhibitor (Roche Diagnostics)). Homogenized with Polytron for Imin and sonicated on

ice for 2x 2 minutes at 80% intensity (Vibracell sonicator). The preparation is centrifuged 20 min

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

silicate SPA beads (Amersham®) are mixed with an aliquot of membrane in binding buffer (50

25 mM Tris, 120mM sodium chloride, 5 mM potassium chloride, 2 mM calcium dichloride, 10 mM
magnesium dichloride) for 15 minutes with mixing. 50ul of bead/membrane mixture is then

added to each well of a 96 well plate, followed by 50ul of 4 nM 3H-Vasopressin (American
Radiolabeled Chemicals). For total binding measurement 100ul of binding buffer are added to

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

30 compound testing 100ul of a serial dilution of each compound in 2% dimethyl sulfoxide. The
plate is incubated 1h at room temperature, centrifuged 1 min at 1000g and counted on a Packard
Top-Count. Non-specific binding counts are subtracted from each well and data is normalized to

the maximum specific binding set at 100%. To calculate an ICs, the curve is fitted using a non-

linear regression model (XLfit) and the Ki is calculated using the Cheng-Prussoff equation.

35 The following representative data show the antagonistic activity against human Vla

receptor of compounds according to present invention.
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Ex# pKi (hV1a) Ex# pKi (hV1a) Ex# pKi (hV1a) Ex# pKi (hV1a)

1 8.05 10 8.49 19 8.12 28 8.96
2 8.32 11 8.68 20 8.82 29 9.10
3 7.95 12 9.10 21 8.80 3() 8.26
4 8.12 13 8.57 22 9.52 31 8.59
5 9.05 14 8.66 23 9.22 32 9.05
6 9.10 15 9.15 24 9.40 33 8.96
7 8.32 16 8.44 25 9.52 34 7.59
8 8.82 17 8.28 26 9.52 35 8.37
0 8.92 18 9.05 27 8.37

Table 3: human V1a pKi of selected examples

Pharmaceutical Compositions

The compounds of formula I as well as their pharmaceutically acceptable salts can be
used as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical
preparations can be administered orally, e.g. in the form of tablets, coated tablets, dragées, hard
and soft gelatin 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 acceptable salts can be processed
with pharmaceutically inert, inorganic or organic excipients for the production of tablets, coated
tablets, dragées and hard gelatin capsules. Lactose, corn starch or derivatives thereof, talc, stearic
acid or its salts etc can be used as such excipients e.g. for tablets, dragées and hard gelatin
capsules. Suitable excipients for soft gelatin 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, glucose etc. Suitable excipients for injection solutions are e.g. water,
alcohols, polyols, glycerol, vegetable oils etc. Suitable excipients for suppositories are e.g.

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

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

therapeutically valuable substances.

The dosage can vary within wide limits and will, of course, be fitted to the individual

requirements in each particular case. In general, in the case of oral administration a daily dosage
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pKi (hVla) Ex# pKi (hVla) Ex# pKi (hvia) 1 8.05 10 8.49 19 8.12 28 8.96 2
8.32 11 8.68 20 8.82 29 9.10 3 7.95 12 9.10
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Example B-2

Soft Gelatin Capsules of the following composition are manufactured:

ingredient mg/capsule
compound of formula I 5

yellow wax 8
hydrogenated soybean oil 8

partially hydrogenated plant oils 34

soybean oil 110

total 165

Table 6: possible soft gelatin capsule ingredient composition

ingredient mg/capsule
gelatin 75
glycerol 85 % 32

karion 83 8 (dry matter)
titanium dioxide 0.4

iron oxide yellow 1.1

total 116.5

Table 7: possible soft gelatin capsule composition

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

treated according to the usual procedures.



21 8.80 30 8.26 4 8.12 13 8.57 22 9.52 31 8.59 5 9.05 14 8.66 23 9.22 32
9.05 6 9.10 15 9.15 24

10

15

WO 2011/134877 41 PCT/EP2011/056391

Example C

Suppositories of the following composition are manufactured:

ingredient mg/supp.
compound of formula I 15
suppository mass 1285
total 1300

Table 8: possible suppository composition
Manufacturing Procedure

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and cooled to
45°C. Thereupon, the finely powdered compound of formula I is added thereto and stirred until it
has 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 I 3

polyethylene Glycol 400 150

acetic acid g.s. ad pH 5.0

water for injection solutions ad 1.0 ml

Table 9: possible injection solution composition
Manufacturing Procedure

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

appropriate overage and sterilized.



9.40 33 8.96 7 8.32 16 8.44 25 9.52 34 7.59 8 8.82 17 8.28 26 9.52 35 8. 37
9 8.92 18 9.05 27 8.37

WO 2011/134877 " PCT/EP2011/056391

Example E

Sachets of the following composition are manufactured:

ingredient mg/sachet
compound of formula I 50
lactose, fine powder 1015

microcrystalline cellulose (AVICEL PH 102) 1400

sodium carboxymethyl cellulose 14
polyvinylpyrrolidon K 30 10
magnesium stearate 10
flavoring additives 1
total 2500

Table 10: possible sachet composition
Manufacturing Procedure

5 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 magnesium stearate and the flavoring additives and filled into sachets.

Examples

The following examples are provided for illustration of the invention. They should not be

10 considered as limiting the scope of the invention, but merely as being representative thereof.

Intermediate of formula (V)

trans-4-Chlorocarbonyl-cyclohexanecarboxylic acid methyl ester

15 To a solution of trans-1,4-cycloxanedicarboxylic acid monomethylester (2.0 g, 11 mmol) in

dichloromethane (30 ml) was added oxalyl chloride (1.1 ml, 13 mmol) and a catalytic amount of
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organic layers are dried over anhydrous sodium sulfate and concentrated to dryness. Purification

by flash-chromatography gives 4-aroyl-cyclohexanecarboxylic acid ester intermediate of formula
VL

20 4-Aroyl-cyclohexanecarboxylic acid ester 1

trans-4-(2-Fluoro-benzoyl)-cyclohexanecarboxylic acid methyl ester

F 0O

saoW

O«

The title compound was obtained as colorless liquid in 32% yield from 1-bromo-2-fluorobenzene
according to general procedure (I). MS m/e: 264 (M")

25 4-Aroyl-cyclohexanecarboxylic acid ester 2

cis/trans-4-(2-Fluoro-benzoyl)-cyclohexanecarboxylic acid methyl ester (2:1)



1. conmpound of formula I 5 25 100 500 2. | actose 45 105 30 150 3. corn
starch 15 6 6 60 4. mcrocrystalline cellulose 34 30 30 450 5. magnesi um

st ear at e WORo11/184877 ” PCT/EP2011/056391
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A solution of cis/trans-1,4-cycloxanedicarboxylic acid monomethyl ester (2.0 g, 11 mmol), 2-
fluorophenylboronic acid (2.0 g, 14 mmol), tris(4-methoxyphenyl)phosphine (0.76 g, 2.1 mmol)
and palladium(Il) acetate (0.24 g, 1.1 mmol) in tetrahydrofuran (50 ml) and water (0.48 ml, 27
5 mmol) was purged with argon. Addition of trimethylacetic anhydride (3.3 ml, 16 mmol) was
followed by stirring at 60 °C for 20 h. After cooling to room temperature palladium
precipitations were removed by filtration over Decalite®. The solvent was evaporated. The
residue was partitioned between ethyl acetate (200 ml) and 1M aqueous sodium carbonate
solution (100 ml). The layers were separated. The organic layer was washed with one 100-ml
10 portion of 2M aqueous sodium carbonate solution. The combined aqueous layers were extracted
with one 100-ml portion of ethyl acetate. The combined organic layers were dried over
anhydrous sodium sulfate and concentrated to dryness. Purification by flash-chromatography

with n-heptane/ethyl acetate as eluent gave the title compound (0.52 g, 18%) as colorless oil.
4-Aroyl-cyclohexanecarboxylic acid ester 3

15 trans-4-(2,4-Difluoro-benzoyl)-cyclohexanecarboxylic acid methyl ester

F O

JogoW

O«

The title compound was obtained as white solid in 93% yield from 1-bromo-2,4-difluorobenzene
according to general procedure (I). MS m/e: 282 (M")

4-Aroyl-cyclohexanecarboxylic acid ester 4

20 trans-4-(2,5-Difluoro-benzoyl)-cyclohexanecarboxylic acid methyl ester
F O
OYO
F O

The title compound was obtained as colorless oil in 55% yield from 1-bromo-2,5-

difluorobenzene according to general procedure (I). MS m/e: 282 (M)



total 100 167 167 831 Table 4: possible tablet conposition W)

2011/ 134877PCT/ EP2011/ 056391 -39- Manufacturing Procedure 1. M X

i ngredi erwe 2011/134873 and 4 and granulate with purified waCemP2@.1/08¥391t he
granul es at 50C. 3. Pass the granul es-#hrough suitable mlling equipnent. 5
4. Add ingredient 5 and mx for three m nutes; conpress on a suitable press.

Exanple B-1 Capsul es ofyg_ f | LLds manuf act ur ed:
i ngredi ent ng/ capsul e g %ggyzlg‘?%)g&d?&cm%é AR RE S

trans-4-(3-Fluoro-pyridine-2-carbonyl)-cyclohexanecarboxylic acid methyl ester
F O
Y
2N 0O
N

and
5 4-Aroyl-cyclohexanecarboxylic acid ester 6

trans-4-(3-Fluoro-pyridine-4-carbonyl)-cyclohexanecarboxylic acid methyl ester

F O

To a solution of N,N,N’N’-tetramethylethylenediamine (1.20 g, 10.3 mmol) in diethyl ether (50
ml) at -78 °C was added 1.6M N-butyl lithium solution in n-hexane (6.40 ml, 10.3 mmol).
10 Stirring for 1 h at -20 °C was followed by addition of 3-fluoropyridine (1.00 g, 10.3 mmol) at -78
°C. After stirring at -60 to -70 °C for 3 h a solution of zinc chloride (2.81 g, 20.6 mmol), which
had previously been dried by melting in vacuo followed by cooling under argon, in diethyl ether
(20 ml) was added dropwise at max. -60 °C. The reaction mixture was allowed to warm to room
temperature 45 minutes after completed addition. Addition of
15  tetrakis(triphenylphosphine)palladium(0) (0.59 g, 0.51 mmol) and trans-4-chlorocarbonyl-
cyclohexanecarboxylic acid methyl ester (2.10 g, 10.3 mmol) was followed by stirring for 16 h.
The reaction was quenched with aqueous saturated ammonium chloride solution and the mixture
was extracted with three 100-ml portions of tert-butyl methyl ether. The combined organic layers
were washed with one 50-ml portion of 2 M aqueous sodium carbonate solution and one 50-ml
20  portion of brine, dried over anhydrous sodium sulfate and concentrated to dryness. Separation by
flash-chromatography with n-heptane/ethyl acetate as eluent gave trans-4-(3-fluoro-pyridine-2-
carbonyl)-cyclohexanecarboxylic acid methyl ester (0.22 g, 7.9%) as yellow oil and trans-4-(3-
fluoro-pyridine-4-carbonyl)-cyclohexanecarboxylic acid methyl ester (0.23 g, 8.4%) as yellow
solid.
25  trans-4-(3-Fluoro-pyridine-2-carbonyl)-cyclohexanecarboxylic acid methyl ester. MS m/e: 266
(IM+H]")
trans-4-(3-Fluoro-pyridine-4-carbonyl)-cyclohexanecarboxylic acid methyl ester. MS m/e: 266
(IM+H]")



500 1. conpound of formula I 5 10 25 100 500 2. | actose 159 155 123 148
corn starch 25 30 35 40 70 4. talc 10 5 15 10 25

WO 2011/134877 46 PCT/EP2011/056391

4-Aroyl-cyclohexanecarboxylic acid ester 7

trans-4-(2-Chloro-pyridine-3-carbonyl)-cyclohexanecarboxylic acid methyl ester

To a mixture of lithium chloride (0.55 g, 13 mmol) and magnesium turnings (0.63 g, 26 mmol)
S in dry tetrahydrofuran (34 ml) was added 1M diisobutyl aluminum hydride solution in
tetrahydrofuran (0.10 ml, 0.10 mmol) at room temperature. After stirring for 5 minutes a solution
of 3-bromo-2-chloro-pyridine (2.00 g, 10.4 mmol) in dry tetrahydrofuran (1 ml) was added at 0-5
°C. Stirring for 1 h was followed by addition of a solution of zinc chloride (1.42 g, 10.4 mmol),
which had previously been dried by melting in vacuo followed by cooling under argon, in dry
10 tetrahydrofuran (10 ml). After stirring for 1 h the mixture was decanted into another flask by
cannulation under argon. Addition of tetrakis(triphenylphosphine)palladium(0) (0.59 g, 0.51
mmol) and trans-4-chlorocarbonyl-cyclohexanecarboxylic acid methyl ester (2.10 g, 10.3 mmol)
was followed by stirring at room temperature for 18 h. The mixture was partitioned between
ethyl acetate (150 ml) and 0.1M aqueous hydrogen chloride solution (100 ml). The layers were
15 separated. The aqueous layer was extracted with two 100-ml portions of ethyl acetate. The
combined organic layers were dried over anhydrous sodium sulfate and concentrated to dryness.
Purification by flash-chromatography with n-heptane/fert-butyl methyl ether as eluent gave the

title compound (1.3 g, 46%) as yellow solid. MS m/e: 282 ([M+H]")

Oxime intermediates of formula (VII)

20 General procedure (II): Oxime formation

A mixture of a 4-aroyl-cyclohexanecarboxylic acid ester of formula VI (1 eq), sodium acetate
(2.4 eq) and hydroxylamine hydrochloride (2.4 eq) in an alcohol such as methanol or ethanol
(0.1 — 0.2 M) is stirred at room temperature for 2-24 h. The reaction mixture is optionally
concentrated to dryness or directly partitioned between an organic solvent such as ethyl acetate
25  or tert-butyl methyl ether and 2M aqueous sodium carbonate solution. The layers are separated.
The aqueous layer is extracted with one or two portions of organic solvent. The combined
organic layers are dried over anhydrous sodium sulfate and concentrated to dryness. Purification

by flash-chromatography gives an oxime intermediate of formula VII.
Oxime 1

30 cis/trans-4-{(2-Fluoro-phenyl)-[(E/Z)-hydroxyimino]-methyl}-cyclohexanecarboxylic acid
methyl ester



5. magnesium stearate 1 2 2 5 total 200 200 200 300 600 Table 5: possible
capsul e ingredi ent conposition Manufacturing Procedure 10 1.M x ingredients
1, 2 and W8oi2n11z13¢877t abl e m xer for 30 m nutes. 2. Add i rgragR@ntoss3d1 and 5
and mix for 3 minutes. 3. Fill into a-4Gitable capsule. The conpound of
formula I, lactose and corn starch are firstly mxed in a mxer and then in
a comm nuting machine. The m xture is.-Ofturned to the mxer, the talc (and
magnesi um stearate) 15 is added thereto and m xed t horoughly. The m xture
is filled by machine into suitab S e.g. hard gelatin capsul es.

WO 2011/ 134877PCT/ EP2011/ 056391 g§ 2 Soft Celatin Capsul es of
the foll owi ng conposition are man

e

The title compound was obtained as white solid in 98% yield from cis/trans-4-(2-fluoro-
benzoyl)-cyclohexanecarboxylic acid methyl ester (2:1) according to general procedure (II). MS
m/e: 280 (IM+H]")

5 Oxime 2

trans-4-{(2,4-Difluoro-phenyl)-[(E/Z)-hydroxyimino]-methyl}-cyclohexanecarboxylic acid
methyl ester

-OH

The title compound was obtained as off-white solid in 97% yield from trans-4-(2,4-difluoro-

10 benzoyl)-cyclohexanecarboxylic acid methyl ester according to general procedure (II). MS m/e:
298 ((M+H]")

Oxime 3

trans-4-{(2,5-Difluoro-phenyl)-[(E/Z)-hydroxyimino]-methyl}-cyclohexanecarboxylic acid
methyl ester

-OH

OYO

F o)
15 ~

The title compound was obtained as off-white solid in 97% yield from trans-4-(2,5-difluoro-
benzoyl)-cyclohexanecarboxylic acid methyl ester according to general procedure (II). MS m/e:
298 ((M+H]")

Oxime 4

20 trans-4-{(3-Fluoro-pyridin-2-yl)-[(E/Z)-hydroxyimino]-methyl }-cyclohexanecarboxylic acid
methyl ester



I ngredi ent ng/capsul e conpound of formula I 5 yell ow wax 8 hydrogenat ed
soybean oil 8 partially hydrogenated plant oils 34 soybean oil 110 total
165 Tablwoenpessirbl e soft gel atin capsul e i ngredi ent EOFEP011i056391

i ngredi ent ng/capsul e gelatin 75 glycef®dl 85 % 32 karion 83 8 (dry matter)

10

15

20

The title compound was obtained as off-white solid in 97% yield from trans-4-(3-fluoro-

pyridine-2-carbonyl)-cyclohexanecarboxylic acid methyl ester according to general procedure
(ID). MS m/e: 281 ((M+H]")

Oxime 5

trans-4-{(2-Chloro-pyridin-3-yl)-[(E/Z)-hydroxyimino]-methyl}-cyclohexanecarboxylic acid
methyl ester

cl 1\II.OH

The title compound was obtained as orange solid in 92% yield from trans-4-(2-chloro-pyridine-
3-carbonyl)-cyclohexanecarboxylic acid methyl ester according to general procedure (II). MS
m/e: 297 (IM+H]")

4-Arvlisoxazole-cyclohexanecarboxvlic acid ester intermediates of formula (IX-1)

General procedure (III): Arylisoxazole formation

To a solution of an oxime intermediate of formula VII (1 eq) in tetrahydrofuran (0.1-0.2 M) is
added potassium tert-butoxide (1.3 eq) at 0 °C. The cooling bath is removed 15 minutes after
completed addition, and the reaction mixture is stirred for 2-24 h at room temperature. The
reaction mixture is partitioned between an organic solvent such as ethyl acetate or fert-butyl
methyl ether and water. The layers are separated. The aqueous layer is extracted with one or two
portions of organic solvent. The combined organic layers are dried over anhydrous sodium
sulfate and concentrated to dryness. Purification by flash-chromatography gives a 4-

arylisoxazole-cyclohexanecarboxylic acid ester intermediate of formula (IX-1).
4-Arylisoxazole-cyclohexanecarboxylic acid ester 1

trans-4-(6-Fluoro-benzo[d]isoxazol-3-yl)-cyclohexanecarboxylic acid methyl ester



titaniumdioxide 0.4 iron oxide yellow 1.1 total 116.5 Tabl e 7:

possi bl e soft gelatin capsule conposition 5 Manufacturing Procedure

The conpowoadonfi3igyrmul a | is dissolved in a warm nel ti n@CofEPRéI8/0643BET
ingredients and the mixture is filled-#hto soft gelatin capsul es of
appropriate size. The filled soft gelatin capsules are treated according to
the usual procedures. WO 2011/ 1348£:RCH EP2011/ 056391 -41- Exanple C
Suppositories of the follow ng co |@ i on are manufactured: ingredient

ng/ supp. conpound of formula | 15 stppository mass 1285 total 1300 Table
8: possible suppository conposition Manyfacturing Procedure

The title compound was obtained as light brown solid in quantitative yield from trans-4-{(2,4-
difluoro-phenyl)-[(E/Z)-hydroxyimino]-methyl }-cyclohexanecarboxylic acid methyl ester
according to general procedure (IIT). MS m/e: 278 ((M+H]")

5 4-Arylisoxazole-cyclohexanecarboxylic acid ester 2

trans-4-(5-Fluoro-benzo[dlisoxazol-3-yl)-cyclohexanecarboxylic acid methyl ester
X,
N
F 2
0]

Ve

0

The title compound was obtained as white solid in 52% yield from trans-4-{(2,5-difluoro-
phenyl)-[(E/Z)-hydroxyimino]-methyl }-cyclohexanecarboxylic acid methyl ester according to
10 general procedure (IIT). MS m/e: 278 ((M+H]")

4-Arylisoxazole-cyclohexanecarboxylic acid ester 3

trans-4-1soxazolo[4,5-b]pyridin-3-yl-cyclohexanecarboxylic acid methyl ester

A0,
x> | /N
N ’
/
0 O

The title compound was obtained as off-white solid in 71% yield from trans-4-{(3-fluoro-
15 pyridin-2-yl)-[(E/Z)-hydroxyimino]-methyl } -cyclohexanecarboxylic acid methyl ester according
to general procedure (III). MS m/e: 261 ([M+H]")

4-Arylisoxazole-cyclohexanecarboxylic acid ester 4

trans-4-Isoxazolo[5,4-b]pyridin-3-yl-cyclohexanecarboxylic acid methyl ester



5The suppository mass is nelted in a glass or steel vessel, m xed

t horoughly and cooled to 45C. Thereupon, the finely powlered conpound of
formul a IwD=20uddest7t hereto and stirred until it has di sperg®edoicosgpbet el y.
The mixture is poured into suppositoryd®moul ds of suitable size, left to
cool; the suppositories are then renoved fromthe noul ds and packed
individually in wax paper or netal Mqilp 10 Exanple D Injection solutions
of the follow ng conposition are %(N ured: ingredient ng/injection
sol ution. conpound of fornula I 3 yet hyl ene @ ycol 400 150 acetic acid

g.s. ad pH 5.0 water for injection solytdons ad 1.0 mMl  Table 9: possible
I njection solution conposition Manufa ng Procedure The conpound of
formula | is dissolved in a m xture of yet hyl ene d ycol 400 and water 15

for injection (part). The pHis adjusted}to-5.0 by acetic acid. The vol une
Is adjusted to 1.0 m by addition of tIlg r@si dual “anount of water. The
solution is filtered, filled into vials using an appropri ate overage and

sterilized. WD 2011/ 134877PCT/ EP2011/ 056 -42- Exanpl e chets of the

foll owiﬁ?ﬁ g SBePYR Wa%lélé‘alﬁﬁﬁfgsr ‘é(g’ct% FQ]:,]Hi. mn ‘\36%?”8@2 B 17 a%)"‘"{&'C%?Oro'Pyﬂdm'3'
yD-[(E/Z)-hydroxyimino]-methyl } -cyclohexanecarboxylic acid methyl ester according to general
procedure (IIT). MS m/e: 261 ((M+H]")

5 4-Arvlisoxazole-cyclohexanecarboxvlic acid intermediate of formula (X-1)

cis/trans-4-Benzo[dlisoxazol-3-yl-cyclohexanecarboxylic acid

0,
N

/

o7 OH

To a solution of cis/trans-4-{ (2-fluoro-phenyl)-[(E/Z)-hydroxyimino]-methyl } -
cyclohexanecarboxylic acid methyl ester (0.52 g, 1.9 mmol) in dry tetrahydrofuran (19 ml) was

10 added sodium methoxide (0.13g, 2.4 mmol) at room temperature. Stirring for 16 h was followed
by addition of further sodium methoxide (0.13 g, 2.4 mmol) and stirring for 1h at 60 °C. After
cooling to room temperature the reaction mixture was partitioned between tert-butyl methyl
ether (100 ml) and 1M aqueous hydrogen chloride solution. The layers were separated. The
aqueous layer was extracted with one 100-ml portion of fert-butyl methyl ether. The combined

15 organic layers were dried over anhydrous sodium sulfate and concentrated to dryness. The
residue was dissolved in a mixture of 1,4-dioxane (10 ml) and 2M aqueous sodium hydroxide
solution (9.3 ml, 18.6 mmol) and stirred for 16 h. The mixture was partitioned between fert-butyl
methyl ether (100 ml) and 1M aqueous sodium hydroxide solution (50 ml). The layers were
separated. The organic layer was extracted with two 50-ml portions of 1M aqueous sodium

20  hydroxide solution. The combined basic aqueous layers were poured on ice (100 g), acidified to
pH 1 with concentrated hydrochloric acid and extracted with three 100-ml portions of ethyl
acetate. The combined ethyl acetate layers were dried over anhydrous sodium sulfate and
concentrated to dryness. Purification by flash-chromatography with n-heptane/ethyl acetate as
eluent gave the title compound (0.36 g, 79%) as off-white solid. MS m/e: 244 (IM-H]")

25 Thioether intermediates of formula (VIII)
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5 tetrahydrofuran (0.3 M) is added and the reaction mixture is stirred for 16-24 h. The reaction
mixture is partitioned between an organic solvent such as ethyl acetate or fert-butyl methyl ether
and water. The layers are separated. The aqueous layer is extracted with one or two portions of
organic solvent. The combined organic layers are dried over anhydrous sodium sulfate and
concentrated to dryness. Purification by flash-chromatography gives a thioether intermediate of

10 formula (VIII).
Thioether 1

trans-4-(2-Benzylsulfanyl-benzoyl)-cyclohexanecarboxylic acid methyl ester

ST 0O
saol
ON

The title compound was obtained as yellow oil in 92% yield from trans-4-(2-fluoro-benzoyl)-
15 cyclohexanecarboxylic acid methyl ester according to general procedure (IV). MS m/e: 369
(IM+H]")

Thioether 2

trans-4-(3-Benzylsulfanyl-pyridine-2-carbonyl)-cyclohexanecarboxylic acid methyl ester

20  The title compound was obtained as yellow solid in 87% yield from trans-4-(3-fluoro-pyridine-
2-carbonyl)-cyclohexanecarboxylic acid methyl ester according to general procedure (IV). MS
m/e: 370 ((IM+H]")



t rans- 4- Chl or ocar bonyl - cycl ohexanecar boxylic acid nethyl ester WO
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cool i ng baoblowas4s7enoved, and the reaction m xture was ®CIrmrPed1/0663924 h at
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further purlflcatlon 4- Ar o I-cyclohexanecarboxyllc acid, ester

i nt er medf4tset( %Bewﬁ&a&ﬁaaybpy@mrﬁfarﬁpeﬁléﬁw@ pranecabgrelit add mathvgstes a
solution of an aryl or heteroaryl bromde (1 eq) in dry tetrahydrofuran
(0.2 M is added a 2M i sopropyl sium chloride solution in
tetrahydrofuran (1.05 eq) at 0-5 he cooling 10 bath is renoved and the
reaction mxture is stirred for 1 hyat roomtenperature. A solution of zinc
chloride (2 eq), which is previou ried by nelting in vacuo fol |l owed by
cool ing under argon, in dry tetrahlydripfuran (1.0 M is added to the
Gignard internediate. Stirring foll owed by addition of

4-chl orocar bonyl - cycl ohexanecar Roxyl i $ n@t hyl ester (1 eq) and

tetraki s(tri phenyl phosphi ne) pal l'a |un(0) (0XY05 eq). The reaction mxture is
quenched with 15 aqueous saturated amoni umOzhl oride solution after 18-24 h
and extracted with two or three portions of an organic solvent such as

tert-butyl nmethyl ether or ethyl acetate. The conbined organic | ayers are
dri ed dhetitlardoygooud waedbtamed uk fyatlew anldinciie greld Evedires-43+Hlesw-pyridine-4-

Purisfi cabben) 15111 Hec%h{ 9&1&?&@/ 1 kRS AR LN %‘é RRXANE AP
aciéiesterﬂﬁ) %: a e 8 9?% OI 204(¥§0J$ i Lgxanecagggxgﬁy acid
ester B7¢ @%EHhJ(Z FI uor o- benzoy1) - cyclohexanecarboxyllc aci d nethyl est er
F O The title conmpound was obtained as colorless liquid in 32%vyield from

1- br ono- 2-4E A paTsetRaERR ey AGIEX B @b b0y IR IRRT @dterpihwi»ﬁiwmes( o for MBITIX-2)264
(M) 254- Aroyl-cycl ohexanecarboxylic acid ester

ci s/trans-4-(2-Fl uoro-henz X o box I cid met hyl ester
(2:1) WD 2011/ 1348775??[‘7“[‘:%’0‘%%%‘%38? &@5&{“ Z%%I TOR" of

ci sfirans-1, 4-cycl oxanedi car boxylic acid nononethyl ester (2.0 g, 11 nmmol),
2. f] ua]o(ﬂgﬁém@qnb@ra)ﬂm@ﬂm |11@iel(nzecétg of formuep(YIID (1 eq) in dichloromethane (0.1 M) is

tri g 408N QXY RPE NI REQERBI 88 £00 7€ 9ThE rdac®BR! thixture is stirred for 1 h. After

evaporation of the solvent the residue is re-dissolved in tetrahydrofuran (0.1 M) followed by

addition of 2M ethanolic ammonia solution (10 eq) at room temperature and stirring for 2-3 h.
The reaction mixture is partitioned between an organic solvent such as ethyl acetate or fert-butyl
methyl ether and saturated sodium bicarbonate solution. The layers are separated. The aqueous

15 layer is extracted with one or two portions of organic solvent. The combined organic layers are
dried over anhydrous sodium sulfate and concentrated to dryness. Purification by flash-
chromatography gives 4-arylisothiazole-cyclohexanecarboxylic acid ester intermediate of
formula (IX-2).

4-Arylisothiazole-cyclohexanecarboxylic acid ester 1

20 trans-4-Benzo[dl]isothiazol-3-yl-cyclohexanecarboxylic acid methyl ester



and palladiunm(ll) acetate (0.24 g, 1.1 mml) in tetrahydrofuran (50 m ) and
water (0.48 ml, 27 5 mmol) was purged with argon. Addition of

trimet hylwioevici3asthydride (3.3 m, 16 mmol) was fol | owe@CibsEP2tILI06630g at 60
C for 20 h. After cooling to roomtenp&t-ature palladi umprecipitations were
removed by filtration over Decalite(r). The solvent was evaporated. The

[ est duqupaRAIhhed BeiReR rﬁﬂéﬂs REFE a8 {ieQ%roth)r A BMaguRAM .
sodi um car bonate solution (100, i T%e ayers were separated. The organic
| ayer RERZWRstYsphgrangcahexyligaeid medybei¢r asporging2m esaeiaborocedis (- P Hofat e
sol uti ong ((Megponbi ned aqueous |ayers were extracted with one 100-m
portion of ethyl acetate. The conbi ned organic |ayers were dried over

anhydrous sodi um sul f.at e .and.copcentrated to dryness, Puryjfication by

f 1 ash- chr omat ogr aphy 4Oé¥yﬁls?lt- Feé‘f\‘/é:)(g‘[eﬁ%eca’g%?"a‘(¥lg 38'21 “éF‘H‘%t gave the title
conmpound (0.52 g, 18% as colorless oil. 4-Aroyl-cycl ohexanecarboxylic acid
est & 3 15t trans44s¢thjazolol 4,5 udpyridierdpldyclehexhnévaxboratiambishapkthyl ested net hy|
ester F 0O The title conpound was obtained as white solid in 93%yield from
1- brono- 2, 4-di f | uor obenzene accor d; 0 general procedure (l1). M5 me: 282
(M) 4-Aroyl -cycl ohexanecar boxyl i g\agh dMester 4

20trans-4-(2,5-Di fluoro-benzoyl) - cyel oiexanecar boxylic acid nethyl ester F
0 WO 2011/ 134877PCT/ EP2011/ 056391 - 454~4- Ar oyl - cycl ohexanecar boxyl i ¢ aci d
ester 5

trans-4- (3-Fl uoro-pyridi ne- 2-car bonyl ) -eycl ohexanecar boxyl i c acid net hyl
ester 0 and 54- Aroyl - cycl ohexanecar boxyl acid ester 6

trans- 4- (3-Fl uoro- pyri di ne- 4- car bonyl )-Q:yc(Pohexanecar boxylic acid nethyl
ester 0 To a solution of N,N,N N -tetranethyl et hyl enedi am ne (1.20 g, 10.3

mol ) in di.ethyl ether (50 .n.) at -78 C was added N-butyl Tithi
sorut i der it ShasEinad e oothihed s ighE P ISy GO T Pl MR Wi o s
f ol | owbdnayysudiduolyltpyoidiref 2-8arbbudy-opyohedamealbdx Qe ggeidl OmBthgirodsjer abccor@ng. to
After e - =70 +h a solution of zinc chloride (2.81 g,
20. 6 n%‘?egr{llﬂ\}\lg?e?hmha '%@er{}/i%baﬁ gR@e}gnbdri ed by nelting in vacuo foll owed by
cool ing under argon, in diethyl ether (20 m) was added dropw se at nmax.
-60l0c. "The reaction fAmylisethigzeleseyclpheyanesarpexylic gcidgstartenper at ure 45

m nutes after conpleted addition. Addition of 15

t et r aki s(tr bpheayikenaspiiifa)dpy tidial 3 Scldiexafec@rbékylit atiDhpthanester

trans-4-chl orocar bonyl cycl ohexanecar boxylic acid nethyl ester (2.10 g, 10.3

mol ) was followed by stirring fo The reaction was quenched with
aqueous saturated ammoni um chl orige dol iion and the m xture was extracted
with three 100-ml portions of tert 4 nmethyl ether. The conbi ned organic

| ayers were washed with one 50-m portigg of 2 M agueous sodi um car bonat e
solution and one 50-m 20 portion of @ dri ed over anhydrous sodi um
sul fate and concentrated to dryness. Sepgration by flash-chronat ography

wi th n-heptane/ethyl acetate as eluent ggve-trans-4-(3-fluoro-pyridine-2-
car bony1) - cycl ohexanecarboxylic acid neyhy? ester (0.22 g, 7.9% as yellow
oil and trans-4-(3- fluoro-pyridine-4-carbonyl)-cycl ohexanecarboxylic acid

met hyl ester (0.23 g, 8.4% as yellow sol.id. .
The title compound was obtained as colorless oil in 51% yield from trans-4-(3-benzylsulfanyl-

pyridine-4-carbonyl)-cyclohexanecarboxylic acid methyl ester according to general procedure
15 (V). MS m/e: 277 ((M+H]")

Hydrazide intermediates of formula (1)

General procedure (VI): Hydrazide formation from acid

To a solution of a 4-heteroaryl-cyclohexanecarboxylic acid intermediate of formula (X) (1 eq)
and triethylamine (1.05 eq) in tetrahydrofuran (0.2 M) is added ethyl chloroformate (1.05 eq) at
20 0 °C. The reaction mixture is stirred at 0 °C for 1 h. The ammonium salts are removed by
filtration. The filtrate is added to a cold solution of hydrazine hydrate (2 eq) in methanol (0.2 M).
The reaction mixture is stirred at room temperature for 2-16 h. The solvent is evaporated under

reduced pressure, and the residue is partitioned between an organic solvent such as ethyl acetate



25 trans-4-(3-Fluoro-pyridine-2-carbonyl)-cycl ohexanecar boxylic acid nethyl
ester. M5 nfe: 266 ([ MtHl)

trans- 4- (WOBbuaes7pyr i di ne- 4- car bonyl ) - cycl ohexanecar boegirirp2@aeioss3oet hyl
ester. MB me: 266 ([MrH1) WO 2011/ 13514877PCT/ EP2011/ 056391 - 46-

4- Ar oyl - cyclohexanecarboxyllc acid ester

trans- 4 GRHSSbALAAY bhd Wi STRELRAR %geyglegﬁéeaem | GaRC il RRkAN
ester m xt ure o hi um chi or i i g nesi um

t ur ni ng\gth( tyvqs@r ghreo eotieNs) of5 ofganigr splvedt r Hh ¢pHPUNed rPredue fit xermge dere@vam
diis obuﬁWdr@&swmmmmm hiiPconebmtat@Nini Vmcﬁ@td gbyamﬁmme iktCrrddd i of Brilla
nnnl)nzh gﬁq%w {atqi After stirring for ]Hglnutes a solution of

3- br ombIh ¢ 8m§§ YiiFhE (S &Y P Wighoatt BRFhey PYIGRHons et r ahydrof uran (1 m)
was added at 0-5 C. Stirring for 1 h was followed by addition of a solution
of Zinc chloride (1Géfiep] pteedurm@iI]): Hyireiddhfadnpievirausker been dri ed by
nmelting in vacuo followed by cooling under argon, in dry 10 tetrahydrofuran

( 10 M)y Tﬁ{tﬁx%rof S FdiE ARG i- 9§cléhf§aﬁ&§rﬂ&?fié‘£&d vasr ReABLSH Jrid S ALAKN L o) aSk

cannu I on unaer ar
tet r akiag¢ thyHsri@shYgre b 6n%1)>piam Betpaeh ©)2-t Mbo beatesl alyrefhyg| fpr dfg2 h. After
trans- éo@ﬁﬁ %&hb&ﬂﬁém@@ﬂ@h@éﬁ&@ﬁ@ﬁ&ﬂ@é( Wl fagtitasmied boBkday Ianeﬁsgz@lﬁc {Avehd s&ch

10. 3 mol pas foll tirrin m t enper at ur

i xour 8 sl s b Sl oti i inanny R AbE TGt S S0 oA G aihhe Sani FG0E
hydegemummkbmmmav&obummnmofl@@mmﬂ}dvmheThayen$uwﬂr@gaﬁcseﬁﬁxahednarbax
aqueou The
pipurie n%gk;ﬁd\rf&gsns:%@ﬁﬂn?ﬁlfa%&Bﬁadco‘%fa&ﬁragéwmjx%@u&f}] y@% %g@@% %ﬁ]ﬁéﬂﬁfég eﬁ& 6t ﬁ%l%‘ul
concenKHhW@ddt@l@W& egsdHF@ﬁmﬁﬂ@&mWW&@meﬂ§SPW®hm@ﬁatography Wi th

n- heptane/tert-butyl methyl ether as eluent gave the title conpound (1.3 g,
46% as yellow solid. M5 me: 282 (ydziddd) xi ne
internedi ates of fornmula (VI1) 20Gener al procedure (rn): Ckine formation A

m xture of a 4-aroyl-cycl xane C aC|d r of VI (1 eq),
Soat um acet at diyboR-SEnEA A Sy G iR BEBPIeAEI BB 1 an

al cohol such as nethanol or ethanol (0.1 - 0.2 M is stirred at room
tenperature for 2-24 h. The reacts HAxture is optionally concentrated to
dryness or directly partitioned bg an organi ¢ solvent such as ethyl
acetate 25 or tert-butyl nethyl ether wnd 2M aqueous sodi um car bonat e
solution. The |ayers are separated. The-aqueous |layer is extracted with one
or two portions of organic solvent. ¢onmbi ned organic |layers are dried
over anhydrous sodi um sul fate and conceftr d to dryness. Purification by
fl ash- chromat ogr aphy gi ves an oxi nme inte iate of fornmula VII. Oxine 1
WO 2011/ 134877PCT/ EP2011/ 056391 -47- heHtitl e conpound was obtai ned as
whi t'e solid in 98% yield from

cisfir 2- quor benzo cIo xan rbox acid h ester (2:1

Ceoor e {1 Somaand S aGhiSY i SR R R et iy SreBopiy Gohah-42 Y
t r ans- def40lddsobufdl-Geyl ayplobesdnedri &/yay abgzlchcoo«phnlgl tn (g]:nemalt thydtddusyMIpdg anecar b
oxyliczggkﬁdgﬁF@yl ester

Hydrazide 2

20 trans-4-(6-Fluoro-benzo[d]isoxazol-3-yl)-cyclohexanecarboxylic acid hydrazide
F 0]
Ty

VHs
O H

The title compound was obtained as white solid in 39% yield after flash-chromatography with n-

heptane/isopropanol as eluent from trans-4-(6-fluoro-benzo[d]isoxazol-3-yl)-



The title conpound was obtained as off-white solid in 97%yield from
trans-4-(2,4-difluorol0 benzoyl)-cycl ohexanecarboxylic acid nethyl ester
accor di ngvoaogerses7al procedure (I1). M5 nmfe: 298 ([ MrH PCOEPR® 1856391
trans-4-{(2,5-Difluoro-phenyl)-[(E Z) -#¥droxyi m no] - met hyl | - cycl ohexanecar b
oxylic acid nethyl ester 15 The title conpound was obtained as off-white
soli d '?ﬂgﬂze@aﬂéc%lr% lOM Aol Rolkdihiil g@ﬁ&&py&e&ﬁf@kgﬁwwg@é boxy! i c
acid ester cordi ng t general pr ure 298 ([ M+Hr)
Oxi ne [Mv@ 011/ 134877PCT/ EP2011/ 056391 - 48- The tltle conmpound was
obtained as off-white solid in 97%yield from
trans-4-(3-fluoropyridi ne-2- car bonyHydrayideghexanecar boxyl i ¢ aci d net hyl
ester according to general procedure (Il1). Ms me: 281 (M1l-11) 5kine 5

boxyl ¢ acranR TRt Sl BRI ity arge

solid in 92%yield fromtrans-4-(2-chloro-pyridinel0

3-carbonyl ) - cycl ohexanecar boxyl i c oCﬁFthyl ester according to general
procedure (I11). Ms me: 297 (Il Mt 4

4- Aryl i soxazol e- cyclohexanecarbé&yllc acid ester intermedi ates of fornula
(I'X-1) General procedure (lI11): Arylisdxagole formation 15 To a sol ution of
an oxine internediate of formula VII (_eq) in tetrahydrofuran (0.1-0.2 M
i s added potassiumtert-butoxide (1.3 eq) a5Hp C. The cooling bath is
removed 15 mnutes after conpleted addk3'~< and the reaction mxture is
stirgyed for 2-24 h at roomtenperature.” Thd reaction mxture is partitioned
bet ween an organic sol vent such as ethyl acetate or tert-butyl methyl ether
and wa e “tit gong&%{l%aswz?sr ?bt%%@c?‘ragt\ﬁlqte Oh]l% 1%%8H§atlxg¥1?eld If?on? )§;Ian?9ft (§%h¥&r$—h
one or ons of Organi ganic layers are
dri ed @V@O[é]mwmwsylkgmlwgnﬂca@pQYM@mdmﬁrﬂesﬂte'sm @@bomingiw gepsal procedure
Puri fi eefr onsbyefIasimcoMat ogr aphy gives a 4-

aryl i soxazol e- cyclohexanecarboxyllc acid ester internediate of formula
(I'X-1). 4-Arylisoxazol e- cyclohexan@@grboxyllc acid ester 1

trans-4-(6- Fl uoro-benzo[ d] i soxazol ‘VY%‘ cIohexanecarboxyIic aci d net hyl

ester
10 trans-4-Isoxazolo[4,5-b|pyridin-3-yl-cyclohexanecarboxylic acid hydrazide
s
<N
N 3
NH,
0" R
The title compound was obtained as white solid in quantitative yield from trans-4-isoxazolo[4,5-
b]pyridin-3-yl-cyclohexanecarboxylic acid methyl ester according to general procedure (VII).
MS m/e: 261 (IM+H]")
15 Hydrazide 5

trans-4-Isoxazolo[5,4-b|pyridin-3-yl-cyclohexanecarboxylic acid hydrazide

N0

NH



WO 2011/ 134877PCT/ EP2011/ 056391 -49- The title corrpound was obt ai ned as
light brown solid in quantitative yield fromtrans-4-{(2, 4-

di f | uor o-wbhenylip4q7¢E/ Z) - hydr oxyi m nol -nethyl} -cycl oheranaErasibozesbi c acid
met hyl ester according to general procé@ure (ren). I\/B me: 278 (11 M1-11)
54- Aryl i soxazol e- cycl ohexanecar boxyl [ c acid ester

trans Af'hé %ﬂﬁcHHﬁ)BuRfvé}Es%ﬂluhé@ XA 1 ﬁtﬁtQP@é(ﬁQﬁ%r{?%ngzk '4%@;&‘16&0[?& hyl

este ound _was. obtain te so 2% yi e

fr om t ubaanwﬂmf{% ya*zy@olaﬁmn%ﬂwmw@ﬂ Rethy) eHOHASRYIIRE (o 12eDgrRk pmcg:dure (VH)
-cycl ohexaneowsn hpyH)'s acid nethyl ester according to 10 general procedure
(rrr)y. Ms me: 278 ([1\4+Hr) 4-Arylisoxazol e-cycl ohexanecarboxylic acid
ester 3 trans-4-1soxazol o[ 4, 5-b] pyajlwd_ § ¥I - cycl ohexanecar boxylic acid
net hyl ester The title conpoun 8266ai ned as off-white solid in 71%
yield fromtrans-4-{ (3-fluorol5 pyridin-2-y1)- RE/ Z)-hydroxyi m nol

-nethyl } - cycl ghesdrBeaapkbisgthiazohdiyl-cyevhgtanecarhoxplicacidibhydrazideyener al
procedure (I11). M5 ne: 261 ([1\4+Hr)

4- Aryl i soxazol e- cycl ohexanecar box SQcid ester 4

trans-4-1soxazol o[ 5, 4- b] pyri di n- @ M| ohexanecar boxylic acid nethyl
ester WO 2011/ 134877PCT/ EP2011/ 05839T; -50- The title conpound was
obtained as white solid in 46%yield f trans-4-{ (2-chloro-pyridin-3-
y1)-}(E 2) - hydroxyi m nol - met hyl}-cycl anecar boxylic acid nmethyl ester
according to general procedure (I11). ™s me: 261 ([21\4+Hr)

54- Aryl i soxazol e- cycl ohexanecar boxyl i ¢ Acj &Nlnt ermedi ate of fornula (X-1)
ci s/trans-4-Benzo[ d] i soxazol - 3-yl - cycl®hepanecar boxyl i ¢ aci d

The title compound was obtained as white solid in 62% yield from trans-4-benzo[d]isothiazol-3-
yl-cyclohexanecarboxylic acid methyl ester according to general procedure (VII). MS m/e: 275
(M")

10 Hydrazide 7

trans-4-Isothiazolo[4,5-b]pyridin-3-yl-cyclohexanecarboxylic acid hydrazide

Z S,
<« LN
N -
N
O g

The title compound was obtained as white solid in 67% yield from trans-4-isothiazolo[4,5-
b]pyridin-3-yl-cyclohexanecarboxylic acid methyl ester according to general procedure (VII).
15 MS m/e: 277 ((M+H] *)

Hydrazide 8

trans-4-Isothiazolo[5,4-c]pyridin-3-yl-cyclohexanecarboxylic acid hydrazide



Toasol utionofcis/trans-4- { (2-fluoro-phenyl)-}(E Z)-hydroxyi m nol -nnmet hyl }-
cycl ohexanecar boxylic acid nethyl ester (0.52 g, 1.9 nmol) in dry
tetrahydrwbuoam3fgrd9 m ) was 10 added sodi um et hoxi de (@CI8®2012/08630m0l ) at
roomtenperature. Stirring for 16 h wa8’fol |l owed by addition of further
sodi um et hoxi de (0.13 g, 2.4 nmml) and stirring for Ih at 60 C. After

cooling to roomtenperature the ion m xture was partitioned between
tert-butyl nethyl ether (100 m) jand 1)\Waqueous hydr ogen chl ori de sol ution.
The | ayers were separated. The aq | ayer was extracted with one 100-m

dried over anhydrous sodiumsulfate a oncentrated to dryness. The

resi due was dissolved in a m xture of di oxane (10 m) and 2M aqueous
sodi um hydroxi de solution (9.3 m, 18.6)udt}, and stirred for 16 h. The

m xture was partitioned between tert ot y4y nmet hyl ether (100 m) and 1M
aqueous sodi um hydroxi de solution (50 nl). The | ayers were separated. The
organi c |l ayer was extracted with two 50-m portions of 1M aqueous sodi um 20
hydr oxildle t8bi cermprmndTies obiabieded Whité soladjiedise lysje fwnweras geisotedzolnlJ.¢e
(100 g) ik f i L or

et ract B el ARG QoI GONCRENS LR WAELREY O ehferChaNE: (Y,
acet at M9 H\/‘érzg7\ﬂE\4éHﬂjr| ed over anhydrous SOdI um sul fate and concentrated to
dryness. Purification by flash-chromatography wi th n-heptane/ethyl acetate
as e uent gave the title conpound (Hydifzide 979% as off-white solid. M5 nme:
244 (EM Hf) 25Thi oet her internediates of forrmula (VIIl) WO

2011/ 134877PCT/ EP2011/ O -5 1Y) .. Thi,oet her
formation A ni xfﬁr%gé?ﬂzogﬁglsgégﬂ?% %FWCE’E}F@{%&%&{(’F&&?élgﬁydﬁﬁﬂqgI mer capt ane
(1.1 eq) in dry tetrahydrofuran (0.3 is stirred for 5 mn at room
tenperature under an inert gas atff -1# e. A solution of

4- ar oyl - cycl ohexanecar boxyl i ¢ acilg internediates of fornula (V) (1
eq) in 5 tetrahydrofuran (0.3 M is adgded and the reaction mxture is
stirred for 16-24 h. The reaction m xfure is partitioned between an organic
sol vent such as ethyl acetate or tert yl methyl ether and water. The

| ayers are separated. The aqueous |ayer\is tracted with one or two
portions of organic solvent. The corrbi gdNOr gani ¢ | ayers are dried over
anhydrous sodi um sul fate and concentratedlto dryness. Purification by

fl ash-chromat ography gives a thioether internediate of 10 forrrul a (Vill).
Thi oet her trans-4-(2-Benz. qu nyl - benza cycl ohe anec aci d
et hyl bIglsttjtle compﬂ;'md was g ebr{a1¥1 31% lil% cg%f rcli)én % genera} roce ﬁy]léf 52 yiael d
from t wariseg-rai@adre 1 r%bﬁm@iﬁgs@)mawwfm@lydhhemn@c@dmbakyIaucrﬂ aml G%nmem/ hfterst er
accgy di oxta(P oggg}gf‘[ﬁ)'n d?rtﬁ’ %Hsr ﬁoﬁlle}/)whlé\fﬁhigo ﬁre L?ﬁgteélil Hr}tur-gﬂbﬁ)ﬁrtoﬂ? erlzbuty],

trans-4- Benz any ridine-2-car exanecar |c aci d
net hyl lﬂsélethewﬁﬁgatwrt 41@ %}ear@pbme%%twnn P(BEb)id in 87%
yield fromtrans-4-(3-fluoro-pyridine2-carbonyl)- cycl ohexanecar boxylic acid

met hyl ester according t oIrkieRREh inteofieditfes of FoHmuly®IIm e: 370 ([ M+141) WO
2011/ 134877PCT/ EP2011/ 056391

7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid zert-butyl

ester

portion of tert-butyl nethyl ether. Tonbl ned 15 organic | ayers were
\
4-

15 a) 4-Chloro-2-chloromethyl-1-nitro-benzene

To a solution of 5-chloro-2-nitrobenzyl alcohol (80 g, 0.42 mol) and triethylamine (64 ml, 0.46
mol) in dichloromethane (840 ml) was added drop wise thionyl chloride (34 ml, 0.46 mol) during
a period of 30 minutes while the internal temperature was kept below 32 °C by cooling with a
water bath. The reaction mixture was stirred for 3 h. The solvent was evaporated and the residue
20  was triturated in warm fert-butyl methyl ether (970 ml). The ammonium salts were removed by
filtration and the filtrate was concentrated in vacuo to give the title compound (85 g, 99%) as

brown oil which was used in the next step without purification. MS m/e: 205 (M™).

b) (5-Chloro-2-nitro-benzylamino)-acetic acid ethyvl ester




-52- Thi oether 3

trans-4-(3-Benzyl sul fanyl - pyri di ne- 4- carbonyl ) - cycl ohexanecar boxyl i ¢ acid
nmet hyl eswero11/iBkss7titl e conpound was obtained as yel | oRCOIEP2011/0963% yi el d
fromtrans-4-(3-fluoro-pyridine-4- 5 ca%bonyl)-cycl ohexanecar boxylic acid
met hyl ester according to general procedure (1V). Ms me: 370 ([21\4+Hr)

4-Aryl l&%t&{ Q)kf'%r &t dﬂo@-@l?l@ibﬁ\‘i@ﬁﬁ%ﬂtﬂo%eﬂ%rﬁe@ﬁt gr 0'4”H%6[F‘9§§@En%setﬁ 1 Eé%&m“ a

(I X-2) nera procedur e i sot hiazo

t hi oet R¥drorheEdentd! &t @S58 mgl a%rr&ﬂ(mrmn)i ((31.ddnl. DFOEP drloForBRAe0 Q(bmb |vp

is 10 agdedatswhf tefink feihg ar m@sdl&er@@a@@)va;ﬂirat@d Gnd mefeﬁ@@&wwﬂuﬁﬂaz@duh&varﬁl
stirred f aporation o{ t he sol ve tf@g,?ﬁremd

e af ol rmndiat S, AR RTINS SlayForaned ) Maon o br T was
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acid nethyl ester according to general procedure 15 (
(11 M+1Pieyure during a period of ca. 48 I until ca. 13 1 of hydrogen gas had been consumed. The

20  catalyst was removed by filtration and the filtrate was washed with two portions of saturated
aqueous sodium bicarbonate solution and brine, each. The organic layer was dried over
anhydrous sodium sulfate and concentrated in vacuo to give the title compound (60.6 g, 95.5%)
as yellow waxy solid. MS m/e: 343 (M+H").

¢e) 7-Chloro-2-0x0-1,2.3.5-tetrahydro-benzo[ 1 .4]diazepine-4-carboxvlic acid tert-butyl ester

25 To a solution of [(2-amino-5-chloro-benzyl)-fert-butoxycarbonyl-amino]-acetic acid ethyl ester
(60 g, 0.18 mol) in tetrahydrofuran (600 ml) was added potassium fert-butoxide (22 g, 0.19 mol)
in small portions at 5 °C under cooling on an ice-water batch. After completed addition the
cooling bath was removed and reaction mixture was stirred for 3 h at room temperature followed
by addition of water (400 ml), saturated aqueous ammonium chloride solution (280 ml) and ethyl

30 acetate (800 ml). After 10 minutes the precipitate was collected by filtration. The layers were
separated from the filtrate, dried over anhydrous sodium sulfate and concentrated in vacuo. The
residue was combined with the precipitate, which had previously been collected by filtration, and
crystallized from hot ethyl acetate to give the title compound (46 g, 88%) as white solid.
MS m/e: 295 (M-H").

35 f) 7-Chloro-2-thioxo-1,2.3.5-tetrahydro-benzo[el[ 1.,4]diazepine-4-carboxvlic acid fert-butyl ester




Hydrazi de internedi ates of formula (11) General procedure (VI): Hydrazide
formation fromacid To a solution of a 4-heteroaryl -cycl ohexanecarboxylic
acid i nt ewoediaties7of forrmula (X) (1 eq% and triethyl am RET(EP2Q53/066P1 1 n
tetrahydrofuran (0.2 M is added ethyl>¢hl oroformate (1.05 eq) at 20 0 C.
The reaction mxture is stirred at 0 Cfor 1 h. The ammoniumsalts are
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hydr azi ne rate reaction mxture is
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whi ch iMS Hé@aﬂlllyﬂ\/bﬁeh in the next step wi t hout further purification.
5General procedure (VI1): Hydrazide formation fromester A mxture of a

4- het er oARKlor6 RN ARSRY e’t’ﬁ%)ztrhi'&b@ﬁidﬂe]?ﬁh aiept@EMb@kﬁl@éaa%rmheyl(I X)
(1 eq) and hydrazine hydra e 6 eq) ut anol is heated at

reflux for 16-72 h. After coollng to F%%‘rnterrperature the reactlon m xture
is partitioned between an organic solvent such as ethyl acetate or
di chl oflhoeitlasven@mndd wedseshtaiiéib ad sigktr gelbme selepar edrephrabie yidids aguebus td ayer

Is 10 exiLaG %?d X!ehﬂe& ‘Qﬁ%&gr L@ he0f s {h%‘i’ipf %th%'c‘ﬁ? Bzﬂ]ho a?‘% %9a ani

| ayers are I’I e over rous sodi m Su e an COI’]CG acuo to
gi ve abbyaelli, él]élaznplerﬁe@rw&mfacrdorerrmblayl( PSRy uging ciaﬂu@OtﬁsuuaIOb«ynzwk @ttohel t he

next st Mo BQUiorhYr ﬂlt}@f)erﬁ:;’f élf:é}ﬁ)‘ﬂﬂ Q% 2NN A7d: 897 IM-TTH).
ci sitrans-4-Benzo[ d] i soxazol - 3-yl - cycl'ohexanecarboxylic acid hydrazide

The title 502‘2 ne s whjte I|d ntitative ylelegfrom
cis/trans- nSEﬁ%R‘F qauL ﬁh Cg"’@ﬁ Qﬁ% "r%‘b‘i&‘?'@c@ﬂﬂ’t&!ﬂ% ing to
general procedure (VI). M5 me: 260 ( [ 1\ 4+Hr) Hydrazide 2
20t rangk ArixiGrerbiohpdbeide of dprinadx izl t.3-ey 1 had yahiohexanet forboky I ¢1 ag) h 7-
hydraz Ibg%ngl (0.1-0.2 M) is heated at reflux for 16-72 h. After cooling to room temperature the solvent
is evaporated and the residue is purified by flash-chromatography to give a compound of formula
I. When a thiolactam of formula III-1 (compounds of formula IIl in which R' is rers-
butoxycarbonyl) is used the N-tert-butoxycarbonyl group of the resulting triazole product of

20 formula I-1 can be partially or completely cleaved thermally, and a secondary amine of formula

I-2 is obtained in addition or as the sole product.
General procedure (IX-a): Cleavage of N-fert-butoxycarbonyl (N-BOC) group

A solution of an N-BOC derivative of formula I-1 (1 eq) in 1.25 M methanolic or 1.5 M
ethanolic hydrogen chloride solution (10 - 20 eq HCI) is heated at 50 °C for 15-60 minutes. After
25 cooling to room temperature the reaction mixture is concentrated in vacuo to give a secondary
amine of formula I-2 as hydrochloride salt. Optionally the free base can be obtained by
partitioning the hydrochloride salt between 1 M aqueous sodium hydroxide solution and an
organic solvent, e.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 are
30  dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to give the free base of a

compound of formula I-2.
General procedure (IX-b): Cleavage of N-fert-butoxycarbonyl (N-BOC) group

A solution of an N-BOC derivative of general formula I-1 (1 eq) and trifluoroacetic acid (10-20

eq) in dichloromethane is stirred at room temperature for 6-24 h. The reaction mixture is



acid nethyl ester according to general procedure (VII). Ms me: 278 ([ MtH])
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oo 1 andioss b sl and SaRes iRl SR 2 RieRl dbcHiyt s e Meeof df FYTRY Yeor al
pr oceddiorenu(d1-2) . MS nfe: 261 ([M+l-11) 15Hydrazide 5
trans-4-1soxazol o[ 5, 4-b] pyri di n- 3-yl - cycl ohexanecar boxylic acid hydrazi de

WO 2011/ 134 (RGY/ n?@%é%ﬁ?ﬁ%@gﬁ% N‘_I'Qﬁlta%he conmpound was obt ai ned as

white solid 1n qu Ive 'yl romtrans-4-isoxazol o[ 5, 4-

bl pyri di n- 3-yl -cycl ohexanecar boxylic acid nmethyl ester according to general
proc eduy¥ wixtyiey ()f_a qompauad oﬁéqm(uﬂ gggfrep@aqrc‘a(zq ggdhygrochloride salt (1 eq, 0.1-0.2"M),
Strans1deBar@Rled]ll &OWhémaR! ndradhidiite! ahfanasaidead o ifermags d-2hy dikad)i 4@ ahhe
title cp ound was ogtained as vl\/rnl e solid.in 6§(V |£%dfrgm o .
trans- 4 o dit Wt Aicd L B methagy -%@W%%%ﬁ'%@‘c@? o‘%l MACTLOPH G Dyt Seditay
accldr dicpgnoborohededal(2Br oge thunédddyIThe. rdubtion enixAird if Mtiyred for 3-16 h at room

temperature and quenched with 1 M aqueous sodium hydroxide solution. The aqueous layer is

-. ,NH2 0O NH WD 2011/134877PCT/ EP2011/ 056391 -55- cycl ohexanecarboxylic
[

extracted with ethyl acetate. The combined organic layers are dried over anhydrous sodium
sulfate and concentrated in vacuo. Flash chromatography gives an N-alkyl compound of formula
L

15 General procedure (XI): Reductive N-methylation

A mixture of a compound of formula I-2 as free base (1 eq, 0.1-0.2 M), sodium acetate (1.1 eq),
acetic acid (1.1 eq) and an aqueous formaldehyde solution (36%, 1.4 eq) in dichloromethane is
stirred for 0.5-2 h. After cooling to 0 °C sodium triacetoxyborohydride (1.6 eq) is added. The
reaction mixture is stirred for 2-16 h at room temperature and quenched with 1 M aqueous
20  sodium hydroxide solution. The aqueous layer is extracted with ethyl acetate. The combined
organic layers are dried over anhydrous sodium sulfate and concentrated in vacuo. Flash

chromatography gives an N-methyl compound of formula I-3.
Example 1

cis-1-(4-Benzol[dlisoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-
25 benzo[e]azulene-5-carboxylic acid terz-butyl ester (cis/trans = 92:8)

and
Example 2

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

30 cis/trans-1-(4-Benzo|d]isoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid fert-butyl ester (92:8) and trans-1-(4-benzo[ d]isoxazol-3-yl-
cyclohexyl)-8-chloro-4H,6H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-carboxylic acid tert-butyl

ester were obtained according to general procedure (VIII) after chromatographic separation.



10Hydrazi de 7 trans-4-1sothiazol o[ 4, 5-b] pyri di n-3-yl -cycl ohexanecar boxyl i c
aci d hydrazide The title conmpound was obtained as white solid in 67%
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7- Chl OPSGZSQQH{MiBI ]? 2 3 5 t et rahydro benzo[ e] [ 1, 4] di azepi ne- 4-car boxylic
acid tert-butyl
10 Example 3

cis -1-(4-Benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride (cis/trans = 92:8)

The title compound was obtained as white solid in quantitative yield from cis-1-(4-
benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-benzol eJazulene-5-

15 carboxylic acid fert-butyl ester (cis/trans = 92:8) according to general procedure (IX-a).
MS m/e: 420 (IM+H]")

Example 4

cis-1-(4-Benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene

20  The title compound was obtained as white solid in 55% yield from cis -1-(4-benzo[d]isoxazol-3-
yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]azulene hydrochloride
(cis/trans = 92:8) and paraformaldehyde according to general procedure (X).
MS m/e: 420 (IM+H]")

Example 5

25 trans-1-(4-Benzo[dlisoxazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene hydrochloride

The title compound was obtained as white solid in quantitative yield from trans-1-(4-
benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-benzol eJazulene-5-
carboxylic acid fert-butyl ester according to general procedure (IX-a). MS m/e: 420 ([M+H]")

30 Example 6

trans-1-(4-Benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo[e]azulene



ester 15 a) 4-Chloro-2-chloromethyl-1-nitro-benzene To a sol ution of

5-chl oro-2-nitrobenzyl alcohol (80 g, 0.42 nol) and triethylamne (64 m,
0. 46 nol )wWoreodisid70r onet hane (840 ml) was added drop w PeTiEHRR@NPE63eh| ori de
(34 ml, 0.46 mol) during a period of 302-minutes while the internal
tenperature was kept below 32 C by cooling with a water bath. The reaction

Xt Ur §HHe Shirbbat AL ofafhed INGHIOLYEN 3835 ﬁ%@ﬁ%ﬁ%ﬁﬁs- AnfloLe dRskake 20
was triturate n warmtert-butyl net ethér (970 ). e anmonium salts
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step vmlpt hout purificati ong%3t I\% mgﬁﬁ)ZOS ((I\)/tg). b) AMVBE)

(5-Chl oro-2-nitro-benzyl am no) - acet |.c_acj d7 et hyl ester WO

2011/ 134877PCT/ EP2011/ 056391 -58- A"M%Plre of 4-chl or o- 2- chl or onet hyl -
1-nitro-benzene (85 g, 0.41 nol), glycine ethyl ester hydrochloride (70 g,
0. 50 nutdnsedr&hiaroek-Hy (efliore-Yarzoldisoxazob 38d6ey chatiexyll# 6 Heh 35, 10bdedraata- was
heated at reflux for : t he residue was
triturated in warm teéri)teﬁﬁou[gfé?ulr%fg% %ﬁa&gmlf%%%;@nﬁgh%% salts were renoved
by filtration and the filtrate was 5 concentrated in vacuo to give the
title doRpidlarampeund yas ofesed as ghl-wahiisroHe i 3B olirld S6Fqrdingip &RNERALPIARSEYTS n

t he nexvistep w thout purification. Ms mle: 273 (MAl). c)

[tert-Butoxycarbonyl -(5-chl qro-2-nitro- y1),-am nol - acet.i ¢ _aci th

ester RSB o Y XS a Ty e R A A Pt R T h s o1
(110 g, Thld@38nnBiCh]ordi2-therxio- 1,Ra1Sytetrahyciar-bonvaf d[ 1,418 0z¢pin®@ 48Qiborpli) acdder:-

4- N, N-(rié}'l Lyl am nopyridine (2.51 g, 0.0202 nol) in 10 dichl oronet hane
(1200 g?was stirred for 2 h at 0 C and further 16 h at room tenperature.
The soMepve:ia8 (BMaPbrat ed and the crude product was purified by flash
chromat ography with a cycl ohexane/ ethyl acetate m xture as eluent to give
the title conmpound (76.4 g, 51% asgkamipley€el!ow viscous oil. M5 me: 373
(MtH). d) [(2- Am no-5-chl oro-benzyl)-tert-butoxycarbonyl-am nol -acetic acid
et hyl ester To tion of . .

[t ort - BB ERuaGIE utlhormEh sl isovazoldntyayclohxphS oy deo48 23S 1
estEér (69.0 g, 0.186 nol)tetrnazt-henzopdatideie ydiochlotidewas added zi nc brom de
(8.5 g, 0.037 nol). The reaction m xture was purged with argon after 15
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was washed with two portions of saturated aqgueous sodi um bi carbonate
solution and brine, each. The organ'gc Iagee%; was dried over anhydrous sodi um
sul fate and concentrated in vacuo t &gy he title conpound (60.6 g,
95.5% as yellow waxy solid. M5 me: 343 (M:tH). e)

7- CAl ortoar-$ Lkl dro?l - Bi-&-flaorcabgiunobilisexazo] -3; |- cy dotepy - e el 15¢0¢dtihiydrad id
tert-butyl ester 25 To a s it @ )

[ (2- am no-5-chl or o- benzy1) %t’%é’!tl lﬁ%%?&/zga? bon eﬂ%zél}ﬁnr?ol -acetic acid ethyl
ester &60 %6 0.18 npl) in tetrahydrofuran %60,0 n ) was added potassium

t ert - bdihekitlgsompounyl wes ahgaier] 3s Whitesipdid|in 9y Yiglddrom rmgneSchipge-1dddOriprem an
i ce- mmeﬁzdp@ﬁ@hazmtﬁ}-cy@m&gg%-gﬂ@ﬁid-mﬂ-z,ae,1o@%tfaraga-baizb[e}4iazsﬂdnermved and
reaction . mxture was stirr r .at._room t enper at ur.e 0 +
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(280 m) and ethyl 30 acetate (800 m ). After 10 mnutes the precipitate
was2xcol | ected by filtration. The | demgpledfe separated fromthe filtrate,
dri ed over anhydrous sodium sul fate and concentrated in vacuo. The residue
was C0’FP&:J}%’-C\MJIJBJLtlﬁ(slf-)ﬂﬁ&ﬂopbélﬁbﬁﬂisw@dz%ﬂﬁ- JeRichex P AR 6 HEL8,5A0bligrhgsh- Y
filtration, and crystallized from_hot ethyl dcetate to givé the title
conpound (46 g, 88% X&nigiglagulepe-Searhexylicacidbey-hupyhester  \wo

2011/ 134877PCT/ EP2011/ 056391 -59- A mi xture of

7- chl orle 2iteX@ndpodnd wast @idiadly Y hhenaiad 1n 410 gizRpaderding &y peneydliproadutk
tert-bz{, b ester (41.1 g, 0.139 nol) and

2, 4- bi r[ - met hoxyphenyl) -1, 3, 2, 4-di t hi adi phosphet ane-2, 4- disulfide (31.5
g, ¥ 0tB@ramnle) irmns-dt(GdAyaodfcordd]i§dkaod-Iry)-cyelshéreat@dbatylic efatidx Hydrazgleh.
The sol S r n i t i j 1o
Mgty L s s A St R L e IR G
was concentrated to dryness. The residue was crystallized from hot ethanol
to give the title conmpound (37.5 g, 86.4% as light yellow solid. M5 nife:
311 (M1-1).




7- Fl uor o- 2-t hi oxo-1, 2, 3, 5-tetrahydro-benzo[ e] [ 1, 4] di azepi ne- 4- car boxylic
acid tert-butyl ester 10 The title conpound was obtained as |ight yellow
solid inworparialid7’e yi el ds according to the procedures ®#esmpr2iiaasa@bove for
t he synthesis of -03-

7-chl oro- 2-thi oxo-1, 2, 3, 5-tetrahydrobenzo[ e] [ 1, 4] di azepi ne-4-car boxylic
aci d 1 epfy byty! est er using 5-fluoro-2-nitrobenzyl al cohol instead of

5- chloro -nitrobenz al cohol in step a). Ms nle: 297 (M1-1). Ceneral
proced@ﬁ%nVWﬁﬁﬁﬁﬂﬂ idensatlon of hydrazide and thiolactamto triazole 15 A
m xture of a hydrazide of formula 11 (1-1.5 eq) and a thiolactamof formula
Il (1 eq) in nbutanol (0.1-0.2 M Esanhsletied at reflux for 16-72 h. After
cooling to roon1tenperature the solvent is evaporated and the residue is

purlfled by, t oqr y

Phi of actas S G IL O RO PORi Gati o W ERTRME I e A s 2 -2

t ertSut oxycar bonyl) is usieda&tmbmm{a&r]amﬂenﬁ)lxyb‘aclﬂomylle group of the
resulting triazole product of 20 forrmula I-1 can be partially or conpletely

cl eavedl gl KB Munc?‘@ﬁjs @otﬁﬁ&?&d\@ﬁﬂe ﬁﬂﬂdrlﬁ 90¥; 315191'&1@{4& tr%mg 8'0'1"11&9'[16['4%9}111&0—
addi tion or as the sole prod Gener al Eroce ure é d eavage of

N- t er t PBIACGKNAOEMSbrYYD- emlmyl j‘%ﬁld 23360 tﬂ?t&ﬁZ%sPelgﬁ[eﬂa eée?arb%zfsi ig gcigl
for mul gert-bity( dst@Gkcortink. 1@ peMrierb@agtd @Xan. MSmM £3h@RRIH|E) hydrogen
chloride solution (10 - 20 eq HCl) is heated at 50 C for 15-60 m nutes.
After 25 cooling to roon1tenperatqu q rgaction m xture i s concentrated
in vacuo to give a secondary am ne i la 1-2 as hydrochloride salt.

Optionally the free base can be obyalned by partitioning the hydrochl oride
sal 10 betransedr Chlavioak[fethulluersabenroldlisoxazoltd-yd bt xdohexyHridmgthydSefadihy dsetilent |

e.g. ethyl acetate or di chlyo597phhangazallizbRyfhuterdl € separated and the

aqueous Iayer is extracted wWith two portions of the organic solvent. The

combi n anic layers are i ed over nhy r ous sodlu sul f

filter jg* c S8 ETRRUHY Yy ehain %&Y{%e ioéldg}Né gffF(E% BRSOy 1c@n<§of&wa0 of

f or mul &edzold) 1@3&11&-3/1))&3&11@(&[&3 N 6-Aihigyiro-OH ey, a,geb@tftralhlzzt BcEﬂzt)EH]ﬁz@l@ﬁ@ar bonyl
(N-BOC). _gro 48P | EP20 /0563 'o e 1M
Saueou > Eseros g B R R Reg A d S et U M R 252
acetate or dlchloronethane The | ayers are separated and the aqueous | ayer
is Bxtracted with two portions of tlanplgddi c sol vent. The comnbi ned organic
layers are dried over anhydrous sodiumsulfate, filtered and concentrated

i N vacuoghRe-8ifotd1e- (Msﬁﬁ‘xaﬂﬂé@ 0p I@rmmgu cl%e:?yl)‘ @H@H-@ 3ls, ?Ob tanrgizal
procedure (X): Reductive “%B?ﬁlon ure of co oun of formula

1-2 as free base or adepydi ?]@E d'é‘rg%’fﬂ‘c(af‘deﬁ’t"ﬂlti ¢t , triethylamn ne
(1 eq when the hydrochlorlde salt of a conpound of fornula 1-2 is used) and
an al ddhy diele@bmpetiehwaq 8hteigyd anoffettienolidiis 2h@atield aatordit|toxedal frodedore

Af ter g |ng to O C sodium 10 cyanoborohydride (2-3 eq) is added. The
reaction xture is stirred for 3-16 h at roomtenperature and quenched

wi 130 1 Hydaagideo tgnsddbamardlgkr dkindeidgod-yi-cpnohcRheccaquaplisadidypdrazise ext r act ed
wi th etfpyd, @GR Rl Riord PehERIDI Ned t‘éer@;J?lk& b&?z)é?é El @Jﬁﬁz%lh@q AMfoky APRygraus
sodlun1sulfate and concentrated’in vacuo. Flash chro tography gi ves an

N al kyPUgdaYSund of fornula |. 15General procedure (X): Reductive

N- met hwisihi/@rs2A (vixtiyne of a conpound of fornmula 1-2 as free base (1 eq,
0.1-0.2 M, sodiumacetate (1.1 eq), acetic acid (1.1 eqg) and an agueous

f or mal dehyde solution (36% 1.4 eq).in grloronethane is stirred for 0.5-2
h. After cooling to 0 C sodlun1tr| ’EWW@& rohydride (1.6 eq) is added. The

reaction mxture is stirred for 2-16 h at roomtenperature and quenched
wi t39 1 Mraguditlop®n 1< ddsaxarelgldh phIpyeidin3uliayaloh@iyd)-aGedibydrd-4&/ €.3.5 4 0b-

extracted with ethyl acett@{,ﬁaza B&l%?é”]?ilﬂ@ﬁ’e ¥ dbhierigeyer s are dried over

anhydrous sodium sul fate concentrated 1 n vacuo. Flash chromat ography

ives an N-nmethyl coppound of fornul
g The title cor){lpoun was obtained as Whﬂe so?ld in 94% yield from trans-8-chloro-1-(4-

isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]Jazulene-5-
carboxylic acid fert-butyl ester according to general procedure (IX-a). MS m/e: 421 ([M+H]")

30 Example 15



Exanmple 1

ci s-1-(4-Benzo[ d]i soxazol - 3-yl -cycl ohexyl ) - 8-chl oro-4H, 6H 2, 3, 5, 10b-t et raaz
az25benzo[wpaaul/Bmss75- car boxylic acid tert-butyl ester (@CI/APR@EAN®563902: 8)
and Exanple 2 -64-

trans-1-(4-Benzo[d]isoxazol - 3-yl -cycl ohexyl)-8-chl oro-4H, 6H 2, 3,5, 10b-tetra
aza- be”?yﬂkﬁ?i@l&lb%‘? (?—1%??{519&16%' 8.51535 din B Ley Pidh¥ky1 R8 irfiéth¥5,6-dihydro-4 H-

cis/trans Benzo

i soxazol - 3-yl - cycl ohexyl ) - S5l Bb-detnppzarhenzgledazdanet et r aaza- benzo [ el
azul ene-5-carboxylic acid tert-butyl ester (92:8) and trans-1-(4-benzo

[ el |i saxazalle opipoumy GVaheingd GrsChae osofitt, BiH789%3 ,yfea,lcﬂ.(fhnh efrdrag-ahloenre4{ el

azul ene-5-c¢ lic.a ajin cC

Goner aroroude Ay AT ol S T BT S LR R b
201 134&5?E@ﬁﬂ£ﬁﬁ0ﬁﬂrﬁﬂﬁﬁﬂg&hy(ﬁhcc¢ﬂ¢drga! igdecral procedure (X). MS m/e: 435 (IM+H]")
ci s/trans-4-Benzol4]i soxazol - 3-yl - cycl ohexanecar boxylic acid hydrazi de
Thi ol act am

7- Chl or o- 2-t hi oxo-1, 2, 3, 5- tetrahydrozke%zofe][l 4] di azepi ne-4-car boxylic
acid tertbutyl ester cis- 1-(

141i soxaZ@ps- -(ghloeyé1(6ﬁ&¥9¥910@4%1m@%ﬁ WBigyglobexylr H.aFE2y3xh ) Qh-teyraaza-

benzo[ e] azul ene- 5- car peiyd[baza@lehé St@iboBic ikl butyPetd) was obtai ned as
white solid in 35%yield. I\/B me: 520 (11MF1 11)

trans- 11“ %: t enzohdll SO)a(lgizo edy égtl O&? s% 1§ h% 0 1&1311@ a?clc_:i- in ?d 1grtl)er etra
azabenzo etllazu &t 5 et ad D e3t8rY §ig s SR AN &Y ite
sol id lme(S&%i)WﬁlDd M5 nmfe: 520 ([MFl 11) 10Exarrp| e 3cis

-1-(4- @E}a krﬁ X34 xag’ol}ﬁtér fxﬁfﬁgrﬁf(y g) %‘1@5@){95&211%0@@)@ /S%f&jflgdrﬂ#ag 3,5, 10b-t

etraaza- nzo azul ene trans =
conpourdicleamni-Sihkag- Qa@lqmrlt ?93550‘Ptr@h31dﬁo -gerrel 1t lat [dirgeRipetrarhosiic a@d 1ert-4-

benzo[ dliysexazol - 3-yl - cycl ohexyl ) -8-chl oro-4H, 6H 2, 3

, 5, 10b traaség @?nﬁi{ azul ene-5- 15 carboxylic aci d tert-butyl ester

(CI s/t ( dor di ng to general procedure (IX-a). M5 nle: 420

([ MF1-11) Exanple 4

ci sk5l- (4- Benzo[ d] i soxazol - 3-yl - cycl|ample )178- chl or o- 5- net hyl -5, 6- di hydr o- 4H
-2,3,5,10b- tetraaza-benzo[e]azul ene 20 The title conpound was obtai ned as

white so |-

yl - | cycl oﬁg%/ﬁrblgél/%},}g?é gfaé(%ﬁsq g]rpgq- A{ﬁ} -gbgl%@fghkﬁgtgxglz%&rboeﬁgb 1g9hl ene
hydrochl ori de (cis/trans tetraazahenzetelaatenchydroghleyide according to general
procedure (X). MsS mle: 420 ([ MF1-11)

The title compound was obtained as light yellow solid in quantitative yield from trans-8-chloro-
1-(4-i1soxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[ e]azulene-5-
20  carboxylic acid tert-butyl ester according to general procedure (IX-a). MS m/e: 421 ((M+H]")

Example 18

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

The title compound was obtained as white solid in 76% yield from trans-8-chloro-1-(4-
25 1isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ eJazulene
hydrochloride and paraformaldehyde according to general procedure (X). MS m/e: 435 ([M+H]")

Example 19

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

30  The title compound was obtained as off-white solid in 63% yield according to general procedure
(VIID).



Exampl e 5

25trans- 1- (4- Benzo[ d] i soxazol - 3-yl - cycl ohexyl) - 8-chl oro- 5, 6- di hydr o- 4H 2, 3,
5, 10b- t etwaann/13ke5nzo[ e] azul ene hydrochl oride The titl ePcompoundsesas
obtained as white solid in quantitativedSyield fromtrans-1-(4-
benzo[ d] i soxazol - 3-yl -cycl ohexyl ) -8-chl oro-4H, 6H 2, 3

, 10blﬁr?ﬁ}afz?&z ?raﬁ)?ﬁ%&n%[d?@é{hﬁ% §y1 W&%?@éc&rb@ﬂgﬁ: e{c‘?c{ %yci?y}l 4 _ester

accor di to general procedure 1-11) 30Exanple 6
VO 201@1@%@%@@9@1@@9@3@% 5 tGQahYFlﬁ‘ébtﬂiZtO[‘é[]eﬂﬁh%ﬁﬁae%ﬂ@Mh‘f Aed fed

whi te $aiviidsteh 55% yi el d from

trans-1-(4- b&gﬁ%\//ﬂ i ﬁxazol 3-yl -cycl ohexyl ) -8-chl oro-5, 6-di hydro-4H 2, 3,5, 1
Ob-t et azul ene hydrochl ori de and par af or mal dehyde accordi ng
to general procedure (X). Ms me: 434 ([1\4+H) Exanple 7 5 trans- 8-

Chl dro- 1-[ 4- (6-fl uor o- benzo[ d] i soxdiamp@eR0) - cycl ohexyl ] -4H, 6H 2, 3,5, 10b-te
traazabenzo[ e] azul ene-5-carboxylic acid tert-butyl ester The title conpound
e f;)tﬁmeﬂ (PBefbdla1thfaz5 Y dortRyh §-aliBr RSB A¥b-4 0- BB T0B eRbRLE U ©
t rans- 4- ( 6- Fl uor o- benzo14] i sesetlazsdene)hydrecpddenecar boxyl i c acid

hydr azi de 10 Thi ol actam 7-Chl oro-2-thioxo-1, 2,3, 5-tetrahydro-benzo [el

[1 4] dihaz@tw' ﬂ@mﬂo@ndawas wtydihel aciogf-hvalté Quh&lmeqaaamawe nfigd 538 (hhME14-11)

o or o%inz[%d eSé’tﬂ}l%?i?oVH%ﬁ]?B‘f’ajl TESRELSIML 1y 2 Yl s neollarigero- am 2, 3
, 5, I0b tathekylaawad renzoflelsaz at@ndnpydgachil pracdéurtEX-u). M e M36UR+IAd'S

obt ai ned as off-white solid in guantitative yield fromtrans-8-chl oro-1-

[ 4-(6-fluoro-benzo le 21

141i soxazol - 3-y1) - cycl ohexy1l- 4H, 6H—’§an§p§ 10b tetraaza-benzo [el azul ene-5-
carboxylic acid tert-butyl ester accordin ener al grocedure | X-a VS
m e: 43’8”’(ST]| Meqzﬂd]@g#gzp(g Joylsgyclohexyl)-8-¢ 10r0- -methyl-5,6-dihydro-4H-2,3,5,10b-
trans- 8- Chl or o- 1-[ 4- ( 6- f | uor o- kemagd-Behssix@zalens- Y1) - cycl ohexyl ] - 5- met hyl -

, 6-di hydro-4H2, 3,5, 10b-t etraaza- benzo[ e] azul ene The title conpound was

obtaln a Wnte soI d.in |eldfromtr S- 4 6 enzo
141i soiglﬁol% ﬂg Cf?lpglfl% 0] 3§<y% % & n lte P—f &%b Ne %rgré)gna rgrﬁgz!([)?{e
az ul enécimodd lootiiamil-deylaydoperydr- &fhhhdélﬁy@ihy@oéldf 643rﬁg1(ibeteg@mr al procedure

{rans. £ BafarAnhe § i’f{fé?ﬂ’ﬁ%? S RTR Bt et oecgryas g, TSR BIPTSNT &2, 3,

5, 10b- VY peg 70 (8\47'1 e] azul ene- 5- car boxyl i ¢ acid tert butyl ester The
title conpound was obtained as white solid in 34%yield according to
general procedure (VI11). Example 22

trans-1-(4-Benzo[dJisothiazol-3-yl-cyclohexyl)-8-chloro-5-cyclobutyl-5,6-dihydro-4H-
20 2,3,5,10b-tetraaza-benzo[e]azulene

A solution of  frans-1-(4-benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-
2,3,5,10b-tetraaza-benzo[e]azulene (35.0 mg, 0.0803 mmol), cyclobutanone (11.3 mg, 0.161
mmol) and acetic acid (0.009 ml, 0.2 mmol) in 1,2-dichloroethane (0.8 ml) was stirred at room
temperature for 20 h. After addition of sodium triacetoxyborohydride (37.4 mg, 0.177 mmol) the

25 mixture was stirred for 1 h. Addition of methanol (0.5 ml) and N-ethyl diisopropylamine (0.028
ml, 0.16 mmol) to the reaction mixture was followed by concentration in vacuo. Preparative RP-
HPLC with water (0.05% formic acid) / methanol as eluent gave the title compound (27 mg,
69%) as white solid. MS m/e: 490 ((M+H]")

Example 23

30 trans-{2-[1-(4-Benzo[dlisothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulen-5-yl]-ethyl}-methyl-amine



30 Hydrazi de:

trans-4-(5-Fl uoro-benzol4d]i soxazol - 3-yl) - cycl ohexanecar boxylic acid

hydr azi dewOhol@et7am PCT/EP2011/056391

7- Chl or o- 2-t hi ox0- 1, 2, 3, 5-t et r ahydr o- b&nzo[ e] [ 1, 4] di azepi ne- 4- car boxyl i c
acid tert- WD 2011/ 134877PCT/ EP2011/ 056391 - 63- butyl ester M5 me: 538

([ M F1-
trans- %’P@?ﬁdﬁﬁ”ﬁs A heproldlisqihiazol 3 yleyclohexyl &-chlgro-s 6 tihudro-4 j’ 58l e
0- 4H- 2 tedragzar penzoByl gquteag 482 Béﬁ&é{(&oézﬁmehecqsw %hwm m& Q

}[Nas ObQ&hﬁlﬁﬁlaﬁﬁnd@m ehReide %yﬂﬂbcﬁl%%liii i(£1.8l nid, Q)rB21 mmol) in acetlomtrlle (0.8 ml) was
rans C oronenzo i s oxazol - one
o ozt SU 85 Rt A GRS e o EBHBR: kiR PN GE a BB
est & aetm:enhlngl bhquegenesdhmpliyalcedde eol(tioh & miMdndrcehyl 488ate[(MiRl)- Thy 1Hxasnpl e
12 10
trans- 8 ChFORENEL (14 8 19 0P, BeR SaIAT TS Su D Bee 2 YL PORiogs Shayl fet ety

, 6- di hqubm@ﬂ@@n!ﬁ gerstvedre sanceniyeing 6f edawu Praparalitie Rt HPchwﬂpwhm (0\Ag %

obt ai n%hlﬁ@ afa} iﬁe&gﬁéldas lefueh P2l otdpBhd f19 me, 48%) as off-white solid. MS m/e:
trans- 8- chl oro-144- (5-fl uorobenzo[ dl i soxazol - 3-y1) - cycl ohexy1l-5, 6-di hydr o-

4H 2, 3, @ {OHHEY r aaza- benzollelazul ene hydr ochl ori de and par af or mal dehyde
accor di ng to general procedure (X). Ms me: 452 ([ MF1l-11) 15Exanple 13

t rars- 8- Chl or o- 1- (4-i soxazol o[ 4, 5- Hixmipldi2a- 3- yl - cycl ohexyl ) -4H, 6H- 2, 3, 5, 10
b-tetraaza- benzo[e] azul ene-5-carboxylic acid tert-butyl ester The title

comound 1oy P} T IR DRI S 2PN EHN-Bhb A0S Fobedkfugener @

pr ocedur e
trans- 4- | soxazol o[ 5, 4- bl pyr i UenzoBelgzulen-Stydhethanenerr boxyl i ¢ aci d hydrazi de
Thi ol act am

7- Chl ore- 2; t bh1a%ér 1o2, Buns tlf{Hfb@Hi/ Elele%HZ&Be}l[c]ycﬂ)thﬁY—QQhHﬁo A anbaylrc

acid ter este 11M

55t 1 and: 38? Wmﬂa@ lzeAIZP@gza%? a%a @g,bP;Qép.lan 33@? Ue%}tlwla%@y (39 glgiO\Pr o-
4H-15, 3 nmdiQhn dicﬁld’ralaéﬂialﬁkemlg)[nﬁ] azilagoel hoetyl abhdrki (dQ)lThﬁ‘l t()lIt6I AnredNpoosth was
obt ai nc-{;d as whi tS% 94% eI d from Hans ch or {

i soxazotfr%[feﬂatgrebl mn‘%%or ) Wcsyc o] exy y)p AW wge_nLO%at%r 2?)a%11 2 de%ﬂz%l[ el a

zul enea&tatca(ﬂbcmlyl ilbe é@}{eds vv@ret sdpatapdd. él§16e®rg@mcdaxhr ngast agederigh tpo cdethl e
(1Xa) po%ngdo?:waﬁgr:!' rl(h[e%rg%ilg‘]l%er was concentrated in vacuo. Preparative RP-HPLC with
water (0.05% formic acid) / methanol as eluent gave the title compound (26 mg, 68%) as white
20 solid. MS m/e: 478 (IM+H]")

Example 25

trans-1-[1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulen-5-yl]-2-dimethylamino-ethanone

A solution of N,N-dimethylglycine (9.9 mg, 0.096 mmol) and HATU (37 mg, 0.096 mmol) in

25 N,N-dimethylformamide (0.8 ml) was stirred for 5 minutes at room temperature. trans-1-(4-
Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-
benzo[e]azulene (35 mg, 0.080 mmol) and N-ethyldiisopropylamine (0.033 ml, 0.19 mmol) were
consecutively added. The reaction mixture was stirred for 20 h. Preparative RP-HPLC with water
(0.05% formic acid) / methanol as eluent gave the formate salt of the title compound, which was

30 liberated to the free base by filtration over aminopropyl modified silicagel with methanol (20 ml)
as eluent. The filtrate was concentrated to dryness. The residue was redissolved in ethyl acetate,
filtered and concentrated to dryness to give the title compound (21 mg, 50%) as off-white solid.
MS m/e: 521 (IM+H]")

Example 26



WO 2011/ 134877PCT/ EP2011/ 056391 - 64-

trans-8-Chl oro-1-(4-isoxazol o] 4, 5-b] pyri di n- 3-yl -cycl ohexyl ) -5-net hyl -5, 6-d
i hydr o- 4FW0208B/134810b- t et r aaza- benzo[ e] azul ene The tit| e PCOMAPOUNASIAE
obtained as white solid in 75%yield f¢6m trans-8-chl oro-1-(4-

i soxazol o[ 4, 5- bl pyri di n-3-yl -cycl ohexyl ) -5, 6-di hydro-4H- 2, 3,5, 10b-tetraaza-
benzol W_en . r4_che a&f | & i ner. al

or ocedur a0 (BT RO LR R B R S FR RER R ALl S50

t r ans- 8- Chl or o- 1- (4- i soxaz@»-bPA0b-tefradzarbangolzlazulengc| ohexyl ) - 4H, 6H 2, 3, 5, 10
b-tetraaza- benzo[e] azul ene-5-carboxylic acid tert-butyl ester The
title lcmrrp@u@@iuw%s obt ~\ar/iam|°rd—(ﬂﬁ;hicgb]_fisdo)ﬂﬁhile—ﬁQincIﬂ)hi:iylﬁg%lwr@B%—@iﬁ9@bdﬁimg to
gener a rocedur.e azi de: : .

O ano. 47 SoTSTRar Rt hebisbiear 3 5k B8P Geehn abb BBy gl 8%
Thi & actmaah) in dichloromethane (0.8 ml) was added methanesulfonyl chloride (0.013 ml, 0.16 mmol)

7- Chl or,p= 2-1 hi -1.2 B-t y.dr.o ] j | Dp- | .C
rcid ¢ ar gt ey 61 o8] %%%‘3&%@%3 el RARRh ARt GRS AV

t r ans- SUTHIOMES Lopantgwdazoras)s, Brephigyive RMLBLE| with ovaseres813% gosnigi asydr/o- 4H
- 2, 3, Sndddmol 8id1aa% 2aRenE alieLampbaiehyey, 8ot as Wilae Thel. s hffe.caaREURH | YWas

obtained as light yellow solid in quantitative yield fromtrans-8-chl oro-

1- (4-isoxazol 0115, 4- bl pyri di n- 3-yl ;ﬁ;}%/d olh§)§yl )-4H, 6H 2, 3, 5, 10b-t et raaza- ben
zo[e] azul ene-5- 20 carboxylic aci ¥¥MR€Fityl ester according to general
procedure (I X-a). M5 nme: 421 ([ MF1l-11) Exanple 18

t r aris - 8-tkdhds §-Chlor(-4-{4sisathizdotd] 4,54 1py pein-3ty he el ghexglh) A HH B2, B 55 19brtetiagta-5, 6- d

i hydro-4H 2, 3,5, 10b- -henzo T ' conpound was
obtai ned as white soli gﬁ%ﬂ%gﬂ}%ﬁ/?élL%%mcl%?glntgté@ﬁ%Srrt%)r-el-(4- 25

i soxazol o[ 5, 4- bl pyri din-3-yl -cycl o_hexyl‘%)-‘ 5, 6-di hydro-4H-2, 3,5, 10b-t et raaza-
benzo[ dhsiilcespannopad drtl idiaed anwhpasak ﬁ%?%wyéea%e@m@r%gewlgéﬁ@ﬁme
procedyvgr( X). M5 me: 435 (11MF1-11) Exanple 19

trans-1:(4-

Benzo[ d].i.sot hi azol - 3-yl.-cycl ohexyl ) - 8- chl or0-4H, 6H- 2,.3, 5, 10b-t et
hara. ThbizGRoT gbttNeh e AR B g oskbicia Ridide
15  Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][ 1,4]diazepine-4-carboxylic acid tert-
butyl ester

MS m/e: 537 ((M+H]")
Example 28

trans-8-Chloro-1-(4-isothiazolo[4,5-b ]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-
20 tetraaza-benzo[e]azulene

The title compound was obtained as off-white solid in 98% yield from trans-8-chloro-1-(4-
isothiazolo[4,5-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-benzo[e]azulene-5-
carboxylic acid fert-butyl ester according to general procedure (IX-a). MS m/e: 437 (IM+H]")

Example 29

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

The title compound was obtained as white solid in 66% yield from trans-8-chloro-1-(4-
isothiazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]Jazulene
and paraformaldehyde according to general procedure (X). MS m/e: 451 ((M+H]")

30 Example 30

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



WO 2011/ 134877PCT/ EP2011/ 056391 - 65- Hydrazi de:

trans-4-Benzol4]i sot hi azol - 3-yl - cycl ohexanecar boxylic acid hydrazi de

Thi ol act awD 2011/134877 PCT/EP2011/056391

7- Chl or o- 2-t hi oxo0- 1, 2, 3, 5-t et r ahydr o- béhzo[ e] [ 1, 4] di azepi ne- 4- car boxyl i c
acid tertbutyl ester M5 n1 e: 536 (11MtH +) 5Exanple 20

trans- ]Ih(fhtﬁeé&lﬂ{o%ﬁ d' 2 Yhi Q¥8Jhnf? hﬁ)%b/c) Icpgl!cg cﬁ’né ¢ b%%r@ceﬁh‘fez 3,

5, 10b-tetraaza- ‘benzo e]azu ene hy roc orlde e t|t e co oun
obt ai né¥Bs of f-white solid in quantltatlve yield fromtrans-1-(4-

be ntzﬁ[ (H dra21de trans-4-Isothiazolo[5,4-c|p 1d1n 3- I)_r|1 cyclohexanecarggx¥llct acid hydra21de
i so | e etraa
aoul endhgladist LEEE oy B L g S u Bt g oGy e o

pr odedﬂmezlesltéf a). Msnme: 436 (I1MH +) Exanple 21
trans- }‘?é é’/‘?g%?tl\qkh t hi azol - 3-yl - cycl ohexyl ) - 8-chl or o- 5- met hyl - 5, 6- di hydr

0-4H 2 etraaza-benzo[ e] azul ene The title conpound was obtai ned as
white solid in 86%yield fromtrans-1-(4- 15

benzo[ d] i sot hi azol - 3-yl - cycl ohexyl )Exqumepledlo- 5, 6- di hydro- 4H 2, 3, 5, 10b-tetra
azabenzokl azul ene hydrochl ori de and par af or mal dehyde accordi ng to general

pr ocedurfyrs28-ChMpo-&4- lséﬁ@az(olcisflub&m}n |- eyét&lexyl) 5,6-dihydro-4H-2,3,5,10b-

trans- 1- (4-Benzo[ d]i sot hi azol - 0 chl or o- -cycl obutyl 5, 6-di
hydro- 4H 202, 3, 5, 10b- tetraaza- 'i(’ %fﬁ%ﬂ(aéﬁ')@n%sol utionoftrans- 1- (4 benz

ofel] is ot hi az oI -3-yl-c ycl ohexyl) 8 -chloro-5 , 6-di hydro-4H
2, 36, Tbb-itletcoaprarndenyz obthmpd ag ﬁghﬁ:mll()@&dﬁdmy quint808 yietdIfjom oyei-dlebtoanone

11.3 a

17 di Rt R R R R AR o B b anlggers= oo
addi t | éarberylisgidiert hutpestes agiosdinajaizdngeal pwedturmglx-@) MY mversi3y (M35

m xture was stirred for 1 h. Addition of nmethanol (0.5 m) and N-ethyl

di i sopropylam ne (0.028 m, 0.16 mmpample 3ehe reaction m xture was foll owed
by concent ration in vacuo Preparative RPHPLC with vvat er (0.05%formc

28: :jzj / %&BL@'QSI(-% za%ﬁﬁg,gt{gpéngéll § W&‘H&?l) met l-S?a(g?hy?l%'ow-t €

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

The title compound was obtained as white solid in 33% yield from trans-8-chloro-1-(4-
isothiazolo[5,4-c]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-tetraaza-benzo[ e]Jazulene
and paraformaldehyde according to general procedure (X). MS m/e: 451 ((M+H]").

Example 33

20 cis-1-(4-Benzo[dlisothiazol-3-yl-cyclohexyl)-8-chloro-4H,6H-2,3,5,10b-tetraaza-
benzo[e]azulene-5-carboxylic acid tert-butyl ester

The title compound was obtained as white solid in 75% yield according to general procedure
(VIID).
Hydrazide: cis-4-Benzo[d]isothiazol-3-yl-cyclohexanecarboxylic acid hydrazide

25 Thiolactam: 7-Chloro-2-thioxo-1,2,3,5-tetrahydro-benzo[e][ 1,4]diazepine-4-carboxylic acid tert-
butyl ester
MS m/e: 536 (IM+H]")

Example 34

cis-1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-5,6-dihydro-4H-2,3,5,10b-tetraaza-
30 benzo[e]azulene



30trans-{241-(4-Benzo[ d]i sot hi azol - 3-yl -cycl ohexyl ) -8-chl oro-4H, 6H 2, 3, 5, 10
b-tetraaza- benzo[e]azul en-5-yl]-ethyll-nethyl-amne WO

2011/ 1348v0oR0I/BRZ011/ 056391 -66- A m xture of trans-1-@¢Thremo/osd39i s

ot hi az ol - 3-yl - cycl ohexyl ) -8-chl or o- 5 -0%- di hydr o- 4H 2, 3

, 5, 10bt et raaza- benzo[ e] azul ene (35.0 ng, 0.0803 nnDI) cesi um car bonat e
(105 0 1 a I t chl I d 8
- ”@he uﬁ@ dﬁ!ﬁd%lge%% | tlSE%an‘cY Qsm\ﬂﬁnﬁ: ) 1d Q;{hh%ﬁat‘fkyed di?«%@ ‘ gfpfnzgmﬁﬂ%i e
cool i n@ew@[@ wmlwﬁée&fl&w@h@w)e 1‘3@1&%‘% ﬂHréHT%éefu%Qév (Réraag9henreliebralgns Shet ween

1 M aquedugylsofidiiiniyiaxicd 8ccdlibi tdfencrl Proceditd (BE-hy MSe@d:aBe (M+AlY). The
| ayers were separated. The aqueous |ayer was extracted with three 5-ni

portions of ethyl acetate. The co ned organlc | ayers were concentrated in
vacuo. Preparative RP-HPLC with wat 88% f or mi ¢ acid) / nethanol as

el uent gave title conmpound (19 ny, 489@ as off-white solid. M5 nle: 493

([ 1\%4+Hcels-1tGERengsi[d]isvthiazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-
trans- 141- (4-Benzo[ d]i sot hi azo E 8-chl oro-4H, 6H 2, 3, 5, 10b-t
etraaza- benzo[e]azulen 5-y1] - g%%g%%kgﬂﬁgaa +%t|on of trans-1- (4 benzo[ d]
is othiaz ol | -c ycl ohexyl)-8 -chloro-5 , 6-dj hydro-4H

2, 3,5, 10b- t éﬁhﬁaéﬁ%l HEPRYPE] Was upRipiged 35 n’dnfeo spld ivnol e afeldt FrBy H-tkfne
(0.022 beﬂlzo[&]1sb&u§,25)143r§ﬂlc)ycllone@1p$ﬂcmb%rstd:tﬁﬁ@dréﬂl.fﬁz Bl 1mesradded acetyl

o P o EARe R decrme BepiPras B CETRTE PGS0 MHINNY 06 F05

The | ayers were separated. The organic |ayer was washed with two 25

m -portions of water. The organic |ayer was concentrated in vacuo.
Preparative RP-HPLC with water (0.05%form c acid) / nethanol as el uent
gave the title conpound (26 ng, 68% as white 20 solid. M5 me: 478
([1\4+H) Exanple 25

trans- 141- (4-Benzo[ d]i sot hi azol - 3-yl - cycl ohexyl ) -8-chl oro-4H, 6H 2, 3, 5, 10b-t
etraaza- benzo[e] azul en-5-y1]-2-di net hyl am no- et hanone A sol uti on of

N, N- di met hyl gl ycine (9.9 ng, 0.096 nmol) and HATU (37 ng, 0.096 nmmol) in 25
N, N-di net hyl formam de (0.8 m) was stirred for 5 mnutes at room
tenperature. trans-1-(4-

Benzo[ dl i sot hi azol - 3-yl -cycl ohexyl ) -8-chl oro-5, 6-di hydro-4H 2, 3,5, 10b-tetra
azabenzo[ el azul ene (35 ngy, 0.080 mmol) and N-ethyl dii sopropyl am ne (0.033
m, 0.19 nmmol) were consecutively added. The reaction m xture was stirred
for 20 h. Preparative RP-HPLC with water (0.05% form c acid) / nethanol as
el uent gave the formate salt of the title conmpound, which was 30 |i berated
to the free base by filtration over am nopropyl nodified silicagel with

nmet hanol (20 m) as eluent. The filtrate was concentrated to dryness. The
resi due was redissolved in ethyl acetate, filtered and concentrated to
dryness to give the title conpound (21 ng, 50% as off-white solid. M5 nife:
521 ([1\4+Hr) WD 2011/134877PCT/ EP2011/ 056391 -67-
trans-1-(4-Benzo[d]i sothi azol - 3-yl - cycl ohexyl ) - 8- chl or o- 5- net hanesul f onyl -
, 6-di hydro-4H 2, 3,5, 10b-tetraaza- benzo[ e] azul ene



To a solution of trans- 1-(4-benz o [d] is othiaz ol-3-yl-c ycl ohexyl)-8
-chloro-5 , 6-di hydro-4H 2, 3,5, 10b-tetraaza-benzo[ e] azul ene (35 ng, 0.080
nmol ) anoworbaiisyd7am ne (0.022 m, 0.16 5 nmol) in di chiporaPetihass9(0.8 )
was added met hanesul fonyl chloride (0043 m, 0.16 nml) at room
tenperature. Stirring for 20 h was foll owed by quenching wi th nethanol (0.5
nml). The m xture was concentrated ingao- Preparative RP-HPLC with water
(0.05% formc acid) / methanol as el gent gave the title conpound (34 ny,
82% as white solid, MS me: 514 (Il MH +) Exanple 27

10t r and: 8ACAMBPBId of(the fuBW hzol of 4, 5- b] pyri di n- 3-yl - cycl ohexyl ) - 4H, 6H 2, 3,
5, 10b-tetraaza- benzo[e] azul ene-5-carboxyli¢ acid tert-butyl ester The
title conpound was obtained as white solidRin 77% yield according to
general procedure (VII1). Hydrazide:

trans-4-1 sot hi azol o[ 4, 5- bl pyri di ﬂ—zS-yI -C @ exanecar boxyl i ¢ acid hydrazi de
15 Thi ol act am

7- Chl or o- 2-t hi oxo-1, 2, 3, 5-tetrahydr gnzojle] [ 1, 4] di azepi ne-4-carboxylic
acid tertbutyl ester Ms me: 537 (Il MWH ¥ “Bxanpl e 28

trans- 8- Chl oro- 1- (4-i sot hi azol o[ 4, 5-D Wn 3-yl -cycl ohexyl ) -5, 6-di hydro-
4H 2, 3, 5, 10b20t et r aaza- benzo[ e] azul en&p he title conmpound was obtai ned as
off-white solid in 98% yield fromtRans-8-chl oro-1-(4-

i sot hi azol of 4, 5- bl pyri di n-3-yl - cycl ohexyl )-4H,I 6H 2, 3,5, 10b-t etraaza- benzo[ e
| azul ene-5- carboxylic acid tert-butyl ester according to general procedure
(I' X-a). NMSwheein 437 (11 MtH +) Exanpl e 29

25t rans- 8- Chl oro- 1- (4-i sot hi azol o[ 4, 5- b] pyri di n- 3-yl - cycl ohexyl ) -5-net hyl -5
, 6-di hydr.o- - za- benzo[ e] azul ene The title conpound was
obth: ng lg%eﬂv?/}ﬁdtz%égc??ell%lgﬁg%&?@g d fromtrans-8-chloro-1-(4- isothiazolo
[4,5-b] pyridin-3- yl-cyclohexyl)-5 ,6-dihydro -4H 2,3

, 5, 10b- t et Paazld- benzo [ el azul ene and paraf or nal dehyde according to
general procedure (X). Ms me: 451 (11 MH +) 30Exanple 30 WO

2011/ 134874 PCTIER2041/ @n8BRiturc®Br sibithted Ihg CampauBdituass akiainer asecn t e

134874PC :
Foamin 73% Y1 gl8 A EuS cOfkidife 97O HalReL LS Sad ] drkoxy.

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

and C¢-alkoxy,

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

and C¢-alkoxy,

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

and C¢-alkoxy;

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

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

R' and R" is each individually selected from the group consisting of H and C,_¢-alkyl,
or R' and R" form together with the nitrogen to which they are attached a 3- to 7-
membered heterocyclyl comprising one or two heteroatoms individually selected
25 from N, O and S, and which heterocyclyl is unsubstituted or substituted by 1 to 5



Hydr azi de: trans-4-1sothiazol o[ 5, 4-cl pyri di n-3-yl -cycl ohexanecar boxyl i c
aci d hydrazi de Thi ol actam

7- Chl or o-wot2hi1onees71, 2, 3, 5-t et rahydro- benzo[ e] [ 1, 4] di azepCh&EP291¢AGE30KY| | C
acid tert5 butyl ester MS me: 537 ([MF1-11) Exanple 31

trans- 8- Chl oro- 1- (4-i sot hi azol o[ 5, 4-c] pyri di n- 3-yl -cycl ohexyl ) -5, 6-di hydr o-

4H- 2, 3, 5, 10b- : -hew; oA TN ot tdofsi N i ned
LektaaraRacRalie) AU ENGoAD (TG oLh L RSBRTPOHDE, WRtoRh! & he

as light yellow solid in quantitative yie
t r ans- 8- chl or o¥kYland&oustilkpX31 o[ 5, 4- cl pyri di n- 3-yl - cycl ohexyl ) - 4H, 6H2, 3, 5, 1
Ob-tetraaza- benzo[ elazul ene-5- carboxylic acid tert-butyl ester according

to gener al viin ogetiyy VK IR, a)herds M e: 437 ([ M F1-11) Exanple 32
trans- 8- Chl or o- 1- (4-i sot hi azol o[ 4, 5-b] pyri di n- 3-yl -cycl ohexyl )-5-net hyl -5, 6

-dihydro-4H15%ﬁ§q52%9§-tetraaza-benzo[e]azulene The title conpound
was obtained as white'solid in 33%yield fromtrans-8-chl oro-1-(4-

isothiazolo[5,4zclperdin-S-yI;cyclohexylé-S,G-dihydr014kL2,3,5,10b-tetraaz
a- bénzol e] azul RhendRd ipegchfindivisiudibhydectaticondhngronp coessing|of bt aukdur-akylx) .
M5 mie: 451 ([HdshL) R EpRPLSeRS with the nitrogen to which they are attached a 3- to 7-
20ci s-1- (4-Benzo[ d] i sot hi azol -3-yl -cycl ohexyl ) - 8- chl or 0- 4H, 6F 3,5, 10b-t et
raaza- benzo[ eP&PhiER dieiracychd xSAMRISHE ang oF ttweysieroalomsy Inghddyally| selected
conpound was ofb@aiNed agl Shiddewsiehildtdrocytbfoiy nadubsa@ear i adstitatedenier ab 5
procedure (VII%%.Tﬂ%ﬂra%{d%:ll ot

ci s- 4- Benzo[ d] 08T HI A SR BRI S Srb L9 dr HEXY 108 HE1 O h e A Qg o6 -6

Thi Bl act am alkyl and C;¢-alkoxy, and

7- Chl oro- 2-t hi oxo-1, 2, 3, 5-tetrahydro- benzo[ e] [ 1, 4] di azepi ne- 4- car boxyl i c

acid tertbutyl_ g NN RY. WRQeihl1M F1-11) Exanple 34 WO
2011/134877&CT/%§§§%1¥%56391’-69?'The title conpound was obtained as white

solid in quantitative yield fromcis-1-(4-

benzo[ d] i sot hi 523k 28I yi - cycl ohexyl ) - 8- chl or o- 4H, 6H 2, 3, 5, 10b- t et r aaza- benzo
[ e] azul ene-5- carboxylic acid tert-butyl ester according to general
procedure (I X-R)andW" id cach &3vididitylseleted Broampeqrd@ consisting of H and C;¢-alkyl,

Sei 57 1 (&~ Benzgl gl Lspkh agol s dil - erelnevldr & SRR PaTS M’y & f Ay dro
15 membered heterocyclyl comprising one or two heteroatoms individually selected

from N, O and S, and which heterocyclyl is unsubstituted or substituted by 1 to 5
substituents individually selected from the group consisting of oxo, halogen, C;¢-

alkyl and C;¢-alkoxys;
R%is halogen;

20 R’ is heterobiaryl, unsubstituted or substituted by 1-5 substituents individually selected from the
group consisting of OH, halogen, cyano, C;¢-alkyl, C;_¢-alkoxy, halogen-C, ¢-alkyl, halogen-C;.
¢-alkoxy and hydroxy-C,.¢-alkyl;

or a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1, wherein R’ is selected from the group consisting of
25 1) H,
i) -Cye-alkyl,
i)  -S(0),-Cy6-alkyl,
iv) -C(0)O-Ce-alkyl,

v)  cycloalkyl,



The title conmpound was obtained as white solid in 52%yield fromcis-1-(4-
benzo[ dl i sot hi azol - 3-yl -cycl ohexyl ) -8-chl oro-5, 6-di hydro-4H 2, 3,5, 10b-tetra
azabenzo[wpaaulBmsg7accordi ng to general procedure (Xl). PVEEPE1/046G01

([ MF1-11) WO 2011/ 134877PCT/ EP2011/ 056391 -70- Clainms 1. A conpound of the
formula | wherein 5 1Z1 is selected fromthe group consisting of i) H ii)

- Cl_6-al kyl; ur INRiYtied Rfejsubstituted by 1 to 5 substituents
individuall? sgﬁgggeéifrdn1th% group consi sting of OH hal ogen, cyano and

Cl_6- al koxy, Pii) -S(0)2-Cl_6-al kyl, wherein the ClL_6-al kyl is
unsubstitut ed o lstBEfituted by 1 to 5 10substituents individually selected
fromthe group consisting of OH hal ogen, cyano and Cl_6-al koxy, iv)

- C(0) - C1_6- al kyt anavREriekarhtihdividhalby sdldardd frsmuis gloap icbndi @thg @f ThalsC| 4-sikeld by
1tob5 substitg&pts i ndividually selected fromthe group consisting of OH,
hal ogen, cyano and Cl_6-al koxy, 15v)-C(0)0-Cl1_6-al kyl, wherein the
Cl_6-alkyl is unsubstituted or substituted by 1 to 5 substituents

i ndisvi dual Vi) seCEBIED)F-NEWRT hehgeioup consi sting of OH hal ogen, cyano and
Cl_6-al koxy; vi) cycloal kyl, unsubstituted or substituted by 1 to 5
substituents indijvbdual |y sel ected fromthe group consisting of OH,

hal ogen, cyano, Cl_6-al kyl and Cl1_6-al koxy, 20vii) -S(0)2- (CH2)g-NRile,

wher ei n is 0. or . and.le .is each individually selected. fromt{he ou
bonei Sti g of CRCHHR'Sp B8 ingyib Sl AEhat N Sl e pettn o ST 6 gudl o

which they are attached a 3- to 7- nenbered heterocyclyl conprising one or
two heBer Aatonpouinddicebuiiied Ity wg| efc thin@3f2,0mhdNeir0 RAnd $lecand fmobhi ¢he group

het VI bstj d ti 0.5
D011/ 15 ney eoatsy biekifhs ¢ SIgBHIE | LhGEa bbb, (Moretil Looxey o
t hellyr édipredotmnisp)-aigyobmdoreghylhailiegelh, C1_6- al kyl and C1_6-al koxy,

4. A compound according to any of claims 1-2, wherein R' is selected from the group
consisting of -Cy¢-alkyl, cycloalkyl, -(CH,),-N(C,-alkyl), and —C(O)(CH,)-N(C,.¢-alkyl),.

5. A compound according to any of claims 1-4, wherein R' is selected from the group

consisting of methyl, cyclobutyl, methyl-2-ethylamine and 1-oxo-2-(dimethylamino)-ethyl.
15 6. A compound according to any of claims 1-5, wherein R* is chloro.

7. A compound according to any of claims 1-6, wherein R’ is heterobiaryl, unsubstituted or
substituted by 1-2 halogen.

8. A compound according to any of claims 1-7, wherein R’ is benzo[d]isoxazolyl,
isoxazolo[4,5-b]pyridinyl, isoxazolo[5,4-b]pyridinyl, benzo[d]isothiazolyl, isothiazolo[4,5-
20 b]pyridinyl or 4-isothiazolo[5,4-c]pyridinyl, each unsubstituted or substituted by 1-2 halogen.

9. A compound according to any of claims 1-8, wherein R is benzo[d]isoxazol-3-yl, 6-fluoro-
benzo[d]isoxazol-3-yl, S-fluoro-benzo[d]isoxazol-3-yl, isoxazolo[4,5-b]pyridin-3-yl,
isoxazolo[5,4-b]pyridin-3-yl, benzo[d]isothiazol-3-yl, isothiazolo[4,5-b]pyridin-3-yl or 4-
isothiazolo[5,4-c]pyridin-3-yl.

25 10. A compound according to any of claims 1-9, selected from the group consisting of

cis-1-(4-Benzo[d]isoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid fert-butyl ester,

trans-1-(4-Benzo[ d]isoxazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,



viii) -(CH2),-NeRiv, whereinris 1, 2 or 3, 5RIll and Riv is each
individually selected fromthe group consisting of Hand Cl1 _6-al kyl, or

Ri |l and Wwowofionus7moget her with the nitrogen to which tirey/ERR@14543aCched a
3- to 7- menbered heterocyclyl conprisithg one or two heteroatons
individually selected fromN, 0 and S, and which heterocyclyl is

uns ubstfoL kA fol ABRAIG lstﬁcty%hé—xﬁﬁ?.%hﬁ)y@%t@ GiHGaksy Q@'M@y?ehlaa{zasel ect ed
fromthe group consisting ‘of "oxo ogen, Clo- 10 Cl_6-al koxy,
and i xPeoO{OyUH®) , - NRVRv1, wherein s is 1, 2 or 3, Rv and Rvl is each

i ndi vidual ly sel ected fromthe group consi sti ng of H and Cl_6-al kyl, or Rv
and RV|czsf-D(4rBE1®@@fl @il Bhyltdyelonityl PgeRlcke-5whim -3, beyhyare4at1,3shed- a 3- to
7- 15 nberﬁ? terﬁ gcl yl conmprising one or two heteroatons individually
sel ect g%raﬁao id™s, “and which heterocyclyl is unsubstituted or
substituted by 1 to 5 substituents individually selected fromthe group
consi sttiiawae(ﬂ 131:)(1@0[d}ia@@gehﬁ-ytii}iﬁoht‘ab’%&-ddﬂ@-m—_dﬂl}@ﬂr(kéklﬂﬁ,§21Obstetlnaiilzmgen; 20

R3 is ? unsubstituted or substituted by 1-5 substituents

i ndi vi ect ed fromthe gr oup consi sting of OH, haI ogen, cyano,
Cl_6-al kyI Cl 6- al k oxy, hal ogen-C1 hal ogen-Cl1_ 6-al koxy and
hydr oxyey; g dlrangpldlispragolral ﬁ&é‘é‘tﬁxiy%ﬁ ?1}}0%3&%1331566 -dipdrorHérebt. 10, A

CONMPOUREradgLt BEéoNgatulenel ai m 1, wherein R is selected fromthe group
consisting of 25i)H, ii) -ClL 6-alkyl, iii) S(0)2 C16- al kyl , iv)

(C(CI(2|)2§) Caljeﬁ% %kyl 1\;\%&? ﬁYIOI'O aélnlé 1s<\§<\gzgl(—) 1 )]E%é1 ORCX (ﬁrs éac%%/So - Vi )

sel Bkt ddnfol dprulére- @CprX}d@W@lelt:rtﬂgltxifestler,and Cl_6-al kyl, and 5VI | )
-C(0)(CH2),-NRVRvi, wherein s is 1, 2 or 3,

trans-8-Chloro-1-[4-(6-fluoro-benzo| d]isoxazol-3-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4 H-

2,3,5,10b-tetraaza-benzol e]azulene,

15  trans-8-Chloro-1-[4-(5-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro-1-[4-(5-fluoro-benzo|[ d]isoxazol-3-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-[4-(5-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4 H-
20 2,3,5,10b-tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

25  trans-8-Chloro-1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4 H-

2,3,5,10b-tetraaza-benzol e]azulene,

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4H-2,3,5,10b-

30 tetraaza-benzo[e]azulene,



Rv and Rvl is each individually selected fromthe group consisting of H and
Cl 6-al kyl, 3. A conpound according to any of clains 1-2, wherein R is
sel ect ed Woamlﬂlbwwroup consisting of H nethyl, cycl ob®Cy¥IEP2011/056391

met hyl - 2- et hyl ami ne, 1-oxo-ethyl, 1-ox&+2- 10 (d| met hyl am no) - et hyl and

met hyl - sul fonyl. 4. A conpound accordl ng to any of clainms 1-2, wherein R

'? Cls—i g') g;jg? @?ﬁl@ﬂ@- L'@c? s%& o[@gfn@')ofﬁdh ﬁ(ca %flz krgféthylcy Q@Jg%%gh q

accor di 3‘7‘3%9% W@ﬁeﬂﬁukﬁnﬂ wherein R |s sel ected fromthe group
consi sting of nethyl, cyclobutyl, nethyl-2-ethylam ne and

1- oxo- Zméz@lilrmtlkeﬂzam i@@t}na@bhyiyl cﬂd&olﬁaxyﬂg:anpmﬂ 68T O5diOhgetrguzany of clai nms
1-5, er el[r} 50 y gbnﬁound according to any of clainms 1-6,
wher ei NK31{/8% %ﬂ ?8% 8’?381(: acl?hgﬂ Y 8Fed or substituted by 1-2 hal ogen.

8. A compound according to any of clains 1-7, wherein R3 is

benzZo|[ diansdxdzAddnygbld] isgtbiaazkﬁ0[—4y6501t¢]xp9f&—dilwk5,,61'd§mdeczéH01,5,§40b]t1:1yaaimi nyl ,
benzol ‘El:ﬁz%?% 1 ﬁé%' yl, isothiazol o[ 4,5- 20bl pyridinyl or

4-1i sot hi azo o{ -cipyridi nyI each unsubstitut ed or substitut ed by 1-2
hal ogen. npound accordi ng to any of clai rein R3 is

benzok /19§y és&éz%t}nzgwllsoth@w]i toHesdehEy P Ch1%f00§<81’281ylé @@lhsdlpr% Po-béWzo [ di

i soxaz @tradzyberz8[Qxarko [ 4, 5-b] pyridin-3-yl, isoxazol o[ 5, 4-b] pyri di n-3-yl,
benzo[ dl i sot hi azol -3-yl, isothiazol o[ 4, 5- pryridin-3-y1 or 4-

i sot hi azol q[ onpound .accos di to, any of
cl ai m;?f”%ci @ lflenz?@dﬁ ?tﬂlaml?%é '(é‘sf&alexggngsa}fhg rlonéé%cg()bcuﬁ@:%&(i gg’lgéoﬁézlgp

[ cl10 s@xa%.b0b-Buphzachanizollzdeylene,8- chl or 0- 4H, 6H 2, 3, 5, 10b-t et r aazabenzo [ el
azul ene-5-carboxylic acid tert-butyl ester, trans-1-(4-Benzo [di

| s0xazely3+y! [1 Gy @eﬁ?ﬁ%‘l}i&&tﬁﬁz&@-guﬁy e e—?wﬁlo\?\gh@%i]—%i 8agrhgnan.[ el

azul ene-5-carboxylic acid tert
2011/ 138%prdemiep2oigtbyéoethylzming,

ci s-1-(4-Benzo[ dl i soxazol - 3-yl -cycl ohexyl ) -8-chl oro-5, 6-di hydro-4H 2, 3, 5, 10
b-tetr W@Qﬂl@%@zuﬂd@@@hlaml 3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-

cis-1- 3-yl -cycl ohexyl ) - 8- chl or o- 5- nethyl 5, 6-di hydr o- 4H
-2, 3, S%EH%EQ Hg%% é%é%ﬁwazulene 5 trans-1-(4-Benzo [tills

oxazol 3-yl -cycl ohexyl ) -8-chl oro-5, 6-di hydro-4H 2, 3,5, 10b-t et raazabenzo [ e]
azulene¢ang1ldi g4 BangoBdinetbiapdli3-yl- cyclohexyl) 8-chloro-4H,6H-2,3,5,10b-tetraaza-

I SOXAZ Q7.3 Mhzﬁyrpgg,l[ﬂe%_ﬁ rﬁetﬁylﬁﬂﬂ R Qnaiomet hyl -5, 6-di hydro-4H 2, 3,5, 10bt et r aaz
a- benzo [e} azul ene, trans-8-Chl oro-1-[4-(6-fluoro-benzo [d]is

g.)z( 3|Zg:,] ér?c)zg}v/ é{flb%ggypnnﬁl)ééé%aagﬁ%g %?}nyé—gttél?g{,lgrtot —me%lanesu?fgnyl % (e) dihydro-4H-
t r ans- 8;3Chi o-@trhakl¥ent6ffdzulene- benzol41i soxazol - 3-y1) - cycl ohexyl1-5, 6-di hyd
ro-4H 2, 3, 5, 10bt et raaza- benzokl azul ene, trans-8-Chl oro-1-[4-(6-fl uoro-benzo

[tills i ey i i
oxazol “E D) YT Ghexy e ke Ry S B R 618 U tobt BT IPHAYA benzo
[e]2(hzlbbl@wvée]amgerterﬁin@bstIa@rd)tﬂm=qlﬂbd(€5tﬂf,I uoro-benzo [d]is

oxazol - 3-y1)-cycl ohexyll-4H, 6H 2, 3, 5, 10b-t et r aazabenzo [el

azul engrps8arhey| Ms%%&izomﬂts A]H§adln%8§1ecryclohexy1) 5,6- d1hydr0 -4H-2,3,5,10b-
trans-8-Chl oro-1-1 5-f1 uor 0- benzol141i soxazol - 3-y1) -cycl ohexyil-5, 6-di hyd

r o- 4H Xteaz- @HP[:&]%Z& ~ benzokl azul ene,

trans-8-Chloro- 1-(4-isothiazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4 H-

2,3,5,10b-tetraaza-benzol e]azulene,

25  trans-8-Chloro-1-(4-isothiazolo[5,4-c]pyridin-3-yl-cyclohexyl)-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro- 1-(4-isothiazolo[5,4-c]pyridin-3-yl-cyclohexyl)-5,6-dihydro-4 H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-8-Chloro- 1-(4-isothiazolo[ 5,4-c]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4 H-
30 2,3,5,10b-tetraaza-benzole]azulene,



trans-8-Chl oro-1-[4-(5-fluoro-benzo [d]is

oxazol - 3-yl)-cycl ohexyll-5-net hyl-5, 6-di hydro-4H20 2, 3,5, 10b-tetraaza- benzo
[e] azul ewe,2011/134877 PCT/EP2011/056391

t rans- 8- Chl or o- 1- (4-i soxazol 0114, 5- bl py¥i di n- 3-yl - cycl ohexyl )-4H, 6H2, 3,5, 1
Ob-t et raazabenzokl azul ene-5-carboxylic acid tert-butyl ester,

trans. 8 SloBoAT Ifkiex 091%56110@@&} Py ichihdia Aro- 20| ARk k: 5. 6- di hydr o- 4H
-2,3,5,10bt etraaza- enzo azu

trans- bﬁl@ﬂ[ﬁ%ﬂqne(im@@wd&:&%{t@rtélu@rlﬁytﬁr di n- 3-yl - cycl ohexyl ) - 5-net hyl -5, 6-d
i hydro-4H2, 3, 5, 10b-t et r aaza- benzokl azul ene,

t rans- @:isChl @B@nzb{ﬂ]ﬂsotlﬁmz’qil&%ﬁh&cﬂj Py hlogh-5:63dilydroYiH-03ex Wb} tedthAH- 2, 3, 5, 1
Ob-t et aaz oklaz | ene-5-carboxylic acid tert-butyl ester,

trans- 8 ﬁ@?ﬁn soxazol 0115, 4- bl pyri di n- 3-yI - cycl ohexyl ) - 5, 6- di hydr o- 4
H-2,3,5,10b30 tetraaza- benzokl azul ene, WO 2011/ 134877PCT/ EP2011/ 056391
-74-5 cis-1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)- 8-chloro-5- -methyl-5,6-dihydro-4H-2,3,5,10b-

trans- %n@QhPB&u$<ﬁ£nﬂéﬁvaO|0[5 4-b] pyridin-3-yl -cycl ohexyl ) -5-net hyl -5, 6-d
i hydr o- 4H2, Bb tetraaza-benzo[e] azulene, trans -1-(4-Benzo |
d]|soth|azol 3 yl cl ohexyl)-8-chl oro-4H ,6H -2,3 ,5

, 10b- tetr%éﬂ%@@ﬁ%@PéPﬁ%UFéﬁ%ﬂgeS%h@ﬁ@?@l|c acid tert-butyl ester, 5
trans- 1- (4-Benzo [d]
isothiazQA@BHmbumyﬂkoh&mykmmgoﬁhhﬁﬁ@l&ﬂ@wﬂkhﬁdﬁﬁn4&$Qo&p5M$thgefraazabenzo
[e] azul ene, trans -1-(4-Benzo

S0t hl 8l 1ondl RYRLRIRI )1 cgcfang,grpsghfs% Iyl rpa% SigWaigaAt 2. 3.5, 10btet ra

aza- benzo
|slolézmMﬂ@ayﬂﬂ@y&b@h@&ﬂK¥w81@HHDKﬁiEwCyCIobutyl 5, 6- di hydr o- 4H10
2,3,5,10b-tetraaza-benzo[e] azulene, trans -12- [1l- (4-Benzo [d]

i sot hi azal -13(43/1%&&{9 RbexHI- 3yﬁ~c§d]d>}€érx I)ég?lt}ﬁbf'ozélﬁéﬁri% 1@%&%%}?&@13%20 [e]

azul en-5 fans-1-[1- (4-Benzo

|soth|§5%4 é391G%V%F%ﬁg¥ﬂ¥¥w8ﬁ%ﬁﬁﬁqﬂfﬁ?F6F+2 3,5, 10b-t et r aazabenzo[ e] azul en
-5-y11-ethanone, 15 trans -1-[1- (4-Benzo [d]

i sot hi anel-(BByhzofylidoaenilyl-Geohtonp84hlobddS B-EhpdrdtH-L 8L Y, iz ehenzo | e]
azulen gn(%éaﬁﬁgbnethylanlno et hanone, trans-1-(4-Benzo [d]

i sot hi azo cycl ohexyl ) - 8- chl or o- 5- net hanesul f onyl - 5, 6- di hydr o- 4H2, 3, 5,
10b-tetraaza- benzo [e] azul ene,

t r akfs - 8isch{%Benzpl dlisoxansi-Ar-d 2ot ohaos)-bichlpre-dimedBylyd o isidendfyd 3 S40bsH- 2, 3, 5,

10b- t etdipazaBhBpN#Rkd@zul ene-5-carboxylic acid tert-butyl ester,

trans- 8- Chl or o- 1- (4-i sot hi azol o[ 4, 5- b] pyri di n- 3-yl - cycl ohexyl ) - 5, 6- di hydr o-
4H 2, 3, 5, 1Qbt - benz

Crans. BRER i PO UOREER B e s 50 S g DAt byl -5, 6
- di hydbenzbiH2adilénelO0b-t et raaza- benzo [e] azul ene, 25 trans-

8- Chl oro-1-(4-isothiazol o[ 5, 4-c] pyridin-3-yl -cycl ohexyl)-4H, 6H 2, 3,5, 10b-te

traa
trangagﬁ%ﬁﬁéggéqﬁg ?§%§ §[P§F§kﬁ§g?%§@9}? B§E§ﬁ¥éyc®%ﬁ§f”? 35(laodlhydro-
4FFé)SKBWQbe@ﬂP&?%@Wﬁ@nZO [e] azul ene,

trans- 8- Chl or o- 1- (4-i sot hi azol o[ 5, 4-c] pyri di n- 3-yl -cycl ohexyl )-5-net hyl -5, 6

- di hy diRm4830n185031 -p- 10 Bub Bt b3 1080z 61-1-91)- 3216h€08)-4H,6H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro-1-[4-(6-fluoro-benzo| d]isoxazol-3-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

25  trans-8-Chloro-1-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-cyclohexyl]-5-methyl-5,6-dihydro-4H-

2,3,5,10b-tetraaza-benzol e]azulene,

trans-8-Chloro-1-[4-(5-fluoro-benzo[ d]isoxazol-3-yl)-cyclohexyl]-4H,6 H-2,3,5,10b-tetraaza-

benzo[e]azulene-5-carboxylic acid tert-butyl ester,

trans-8-Chloro-1-[4-(5-fluoro-benzo|[ d]isoxazol-3-yl)-cyclohexyl]-5,6-dihydro-4H-2,3,5,10b-

30 tetraaza-benzo[e]azulene,



WO 2011/ 134877PCT/ EP2011/ 056391 - 75-

ci s-1-(4-Benzokl |isothi azol -3-yl -cycl ohexyl)-8-chl oro-4H, 6H 2, 3, 5, 10b-tetra
azabenzo[wpaaulBms75- car boxylic acid tert- butyI ester, PCT/EP2011/056391

ci s- 1- (4-Benzokl I i sot hi azol - 3-yl - cycIoW@xyI) -chl oro-5, 6-di hydro-4H 2, 3, 5,
10b-t et raazabenzokl azul ene, and 5 cis-1-

(4- Benzpklkl é}‘ﬂB{)HePPP- -ﬁéjb{ﬂo 6%%%[%&?&6&951' o e%r‘lﬁ?ﬁl%ﬂllyl% @dﬁ{g ?’cﬂﬂﬁ 42, 3

5, 10btetraaza nzo azul ene, or a p ceut’ical l'y "accept e salt
t her eof:3:210b-Kugatohsiire k@@ﬁ?@lng to any of clains 1-10, selected fromthe
group consi sting of cis-1-

(4- Benz;@ﬂﬁkisi(smmz pl(4 fsoxhzotro{ajsozb‘]@yxydhh =Bylcdycwhox HA B2 23, §1 A ttaglar aazall

benzo [e tert-butyl ester,

trans-%9%%ﬁé ?F@%&%ﬁgy §f$ﬁq%ygﬁgﬁ%xyl) 8-chl or 0- 4H, 6H-2, 3, 5, 10b-tetra
azabenzo [el azul ene-5-carboxylic acid tert-butyl ester,

ci s-31- (HmBEHZd et 14$4}i<sazaﬁ01<5{4aﬁkb]pyl¢dﬁo+ﬁe)dy¢y)sl®e£ﬁb-6ﬁediﬁy@omfhﬂésiglQIH— 2,3,5,10

b-t et r aazabepank| hepe, 15 cis-1-
(4- Benzoﬁﬁ?fsoxazo - 3- y1-cyc|ohexy|) 8- chl oro- 5- et hyl -5, 6-di hydro-4H 2, 3,5

10btetraaza benzo 4e] azu ,
t r ans- -SSRk | é@@%%ﬁé@[‘*é:@m@leﬁoﬁe% oheyli-ArpitBYIs- B-dihNRitl- 41 2, 3, 5,
10b- teQﬁﬁﬂZ@b&m@@ﬁi@iﬂb@Mﬁuknq trans-1- (4-Benzokllis
oxazol - 3- yI cyclohexyl) 8- chl oro- 5- nethyl 5, 6-di hydro-4H 2, 3, 5, 10b20

tetraa ene S -b okl | ]s
oxazol %ﬁ \}%E@yc OK lsoﬁzojmsgl—{z gy% gbc eot%eé%% 4%136%12 ?F@b Fetraaza'
azuﬂbnéesatdabdwy$5cmboxﬂunﬁhiwbdmwwwﬁgter,

trans- 8- Chl or o- 144- (6-fl uor o- benzo [di

| soxaz %n§ SYéﬁloﬁ)y ek 20ex¥blo[5,465 3V RAHI Ry 1A Bohdx -5 QRdig L d B agR o benzg,-[ €]

azul ene,

trans- @ﬂ@ﬁ¥%P%E9Bd%Qﬂ%@»fluoro benzokl | i soxazol - 3-y1) - cycl ohexyl | - 5- et hyl -
5, 6-di hydro-4H2, 3, 5, 10b-t et raaza- benzokl azul ene,

tr ans- rdah8aridodb- [ 44-{DxiAolis]5 g Benadia 4 lscyclohexyl)-5-methyl-5,6-dihydro-4H-

oxazol exyl 6H 2, 3,5, 10b-tetraazabenzo [e
azulene?i%él}@D 6%§ah%méc€&aH[n% butyI ester,

trans- 8- Chl or 0- 144- (5-fl uoro-benzo [di
i soiazotang-ly#Bayeldivetiarol- Sryﬁcmlhlwlvb $4¢hlorostB,0Hob 30, t0bttetizeza- benzo [ el

azul en%enzo\f@aﬁﬁéﬁ]e/ 43&%@@%@0@9%& @Rl - 76-

trans-8-Chloro-1|-P-(5-fluoro- benzo d|IS

F)é? z glz u}fagls] (]:1—(4C e%lzg[h th%lazol—gie cyclohexyl)— —(g}llgrroOS g |Efahydro 4[%055,%,61%){)%3%21%_22?—6”20

t r ans- efhl@aaddne( 4- i soxazol o[ 4, 5- b] pyri di n- 3-yl -cycl ohexyl ) -4H, 6H 2, 3, 5, 10
b-t etraazabenzo[ e] azul ene- 5- carboxylic acid tert-butyl ester, 5 trans-

8-Cnloro: {: 1((ﬂ ﬁe%%x[%zﬁl{g#tﬂ azO]]53 &1 9%1& gf)% HioGys h%ﬁ%’%'é) alﬁygrodélly%%%) 1+ 2.3.5

10btetraaz benz
8- G oradragzg-Renizgpteradsing] 4, 5- b]pyrldln 3-yl -cycl ohexyl ) - 5- net hyl - 5, 6- di hydro
-4H2, 3,5, 10b-tetraaza- benzo [e] azul ene,

trans-1-(4-Benzol[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-cyclobutyl-5,6-dihydro-4 H-

2,3,5,10b-tetraaza-benzol e]azulene,

trans-{2-[1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-
benzo[e]azulen-5-yl]-ethyl }-methyl-amine,

25  trans-1-[1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,1 Ob-tetraaza-

benzo[e]azulen-5-yl]-ethanone,

trans-1-[ 1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,1 Ob-tetraaza-

benzo[e]azulen-5-yl]-2-dimethylamino-ethanone,

trans-1-(4-Benzo[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-methanesulfonyl-5,6-dihydro-4 H-
30 2,3,5,10b-tetraaza-benzole]azulene,



trans- 8- Chl or o- 1- (4-i soxazol o[ 5, 4- b] pyri di n- 3-yl -cycl ohexyl ) -4H, 6H 2, 3, 5, 10
b-tetraazalO benzo [e] azul ene-5-carboxylic acid tert-butyl ester,
t rans- 8- GNDap/184874- | soxazol o[ 5, 4- b] pyri di n- 3-yl - cycl ohexylEp2&,185a0hydr o- 4H
-2,3,5, 10bt et raaza-benzo [e] azul ene, -77-
trans- 8- Chl or o- 1- (4-i soxazol o[ 5, 4- b] pyri di n-3-yl -cycl ohexyl )-5-net hyl -5, 6-d
i hydr 0445 83 R ork0 4 B fiRdR | her h-32auleng 4#@@ 35, fod-fuBenzo [
d]|sotﬁqazo 30 F(cyc ohex [(%qgﬁw%ﬁo€§ﬁ4ﬁﬁ GE?ﬁg

, 10b- t@tﬂﬂ@éﬁz%@w 64“59’60!’1&?@1 fertebakExhi c acid tert- but yl ester, trans-
1-(4-Benzo [ d]
i sot hi amk 83c1y1brocw;4 @&ﬂﬁzyzlolo[gﬁclb]bﬁﬁ(ﬁnBr? dicivnekay-41d-dhdrd. 4R 3t 1 0baazabenzo
[ e] azg b g - 1-(4-Benzo [d
| sot hi dOBRZLE W%@%ﬁ &xyl ) - 8- chl or o- 5- met hyl - 5, 6- di hydr o- 4H- 2, 3, 5, 10b20
tetraaza-benzo [e] azul ene, trans- 1-(4-Benzo [d]
i sothi &zob-83-Klbroei¢4- @I@éﬁMO)O[S;Sd?ipmchn&ﬁy@bt@bm»ﬂ)-SBntﬁhy:l'rfhﬁdﬂwdmﬂﬂs, 5, 10b-t
et r aaza-Pengn bl 4 qﬁgh fehans -12- [1- (4-Benzo [d]
i sothia ;ﬁ?_ - -d@c 3?? 8-'chl or o- 4H, 6H—2 3,5, 10b-tetraazabenzo [ e]
azul en-5-y11- ethyl | - et hyl -am ne, 25 tr -1-]1- 4& Benzogih%
i sot hi #7Gp-34Rlprocl et-bREsiojals el pyidin z@l'—}’lﬁflé‘l-d?hgx}é) 109 H-é6ra BA%3f e] azul en
- 5- y11lbetidganangenet 5-aboxyliclatid ted=Haey1zotef, d]
i sot hi azol - 3-yl -cycl ohexyl ) -8-chl oro-4H, 6H 2, 3, 5, 10b-t et raazabenzo [ e]
?égl_ en trSczny%]Ctho —P—?& hs\()thlazorl](ﬁS %ftc 1‘%%’ mn-3-yl- cycl%gtj:‘)g‘fl)lg %831 cfr:;)r /4%33,9,]51{0%56391
t r alls - &t@aropbanzdlq@iaet dnidazol of 4, 5- bl pyri di n- 3-yl - cycl ohexyl ) - 4H, 64 2, 3, 5,
10b-t etraazabenzo [e] azul ene-5-carboxylic acid tert-butyl ester,

trans- @rag'g‘ |8Q'f190130 (41 i 3@idioBA 9 |4Qc:!1ﬂrﬁ1cﬁn Bl }QY{;’&Qthﬁ) YAl Pheyils- 5H5 di hydro

-4H 2, Obt etraaza-benzo [ e] "azul en

trans- §ft$ﬂ%98*@3%Mbﬁ§6kﬁﬂé¥ﬁﬁoll4 5- bl pyri di n- 3-yl - cycl ohexyl ) - 5- net hyl -

6- di hydro-4H2, 3, 5, 10b-tetraaza- benzo [e] azul ene, trans
-8-Ch|orceﬂaﬁMhmsa%héﬁgukaﬁﬁﬂﬂegﬂammkdfn-3-y|-cycIohexyl)-4H,6H—2,3,5,10b-t
etraazabenzo [el azul ene-5 -carboxylic acid tert-butyl ester,

trans- gzgﬂ'fgéa% ﬂx%cﬁ ccblsd‘ﬂg]ﬂgaa% %Pafmszli Gh ps\ﬁaﬁécf'éd’}’do%nﬂe S5 9&1%}’1@ op» 6-dihydro

S4H 2, ¥ R4z

trans- 8- Chl oro- 1- (4-i sot hi azol 0115, 4 clpyr|d|n I-cyclohex | ) - 5- net hyl -
6. o Ty @1igs 4 e Brgolbisorint kb aydensalfiet hlemud-grveiy 76 dinshar HkCa 4 Ol | y

accept aht8,88éd70l1SARRE; 12. A conpound according to any of claims 1-11,
selected fromthe group consisting of 15 trans -1-(4-Benzo [di

i soxazol - 8- chl or.o- 5- dro , 10pht et raaz
L bens e e e T b e b et S Dese el St e ¢ o A
oxazol 23.3,1)b-cyahahiexnydbibulme,hyl- 5, 6- di hydr o- 4H2, 3, 5, 10b-t et raaza- benzo
[e] azul ene, trans- 8- Chl oro-1-[4-(5-fluoro-benzo kills

E”é ?ZC" tr%my %)Clﬁ&%l PREXY Hlioro- BERL Yz ReaFotd DY A Lo ERR) - Fnertty WR S i ARz a- benzo
trads- th%ﬂ@hEm@&¥ﬁb¢@@&k¥9k@f4 5- bl pyri di n- 3-yl -cycl ohexyl ) - 5- net hyl - 5, 6-d
i hydro-4H2, 3,5, 10b-tetraaza- benzo [e] azul ene,

trans-8-Chloro- 1-(4-isoxazolo[4,5-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4H-

2,3,5,10b-tetraaza-benzol e]azulene,

trans-8-Chloro- 1-(4-isoxazolo[5,4-b]pyridin-3-yl-cyclohexyl)-5-methyl-5,6-dihydro-4H-

2,3,5,10b-tetraaza-benzol e]azulene,

25 trans-1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-methyl-5,6-dihydro-4H-2,3,5,10b-

tetraaza-benzo|e]azulene,

trans-1-(4-Benzo[ d]isothiazol-3-yl-cyclohexyl)-8-chloro-5-cyclobutyl-5,6-dihydro-4 H-

2,3,5,10b-tetraaza-benzol e]azulene,

trans-{2-[1-(4-Benzo[d]isothiazol-3-yl-cyclohexyl)-8-chloro-4H,6 H-2,3,5,10b-tetraaza-
30  benzo[e]azulen-5-yl]-ethyl }-methyl-amine,



trans- 8- Chl or o- 1- (4-i soxazol 0115, 4- bl pyri di n- 3-yl - cycl ohexyl ) -5-nmet hyl -5, 6-
di hydro-4H2, 3, 5, 10b-t et raaza-benzo [e] azulene, 25 tr ans - 1-(4-Benzo [di

i sot hi azovo2eul13¢87¢l ohexyl ) - 8- chl or o- 5- net hyl - 5, 6- di hydPoTAH2®,18563910bt et r a
aza-benzo [e] azul ene, trans -1-(4-Benz% [di

i sot hi azol - 3-yl - cycl ohexyl ) -8-chl oro-5-cycl obutyl -5, 6-di hydro-4H2, 3, 5, 10b-t
etraaza-bhenzo._/le SMiazol-3-yi-E RSt -0 s ( r [16M_ )

i sot hi g’éégﬁq ?y(lh-q%:engﬁ%%gg% (-)183- XHS or1 o-eﬁl%{l,%%gl—é%?rg ,%’?gg%?’gilﬁgé?g%éa benzo [e]
azul enbspapl¢lazidenyyllp2-gEhehylamionghanopgy 2011/ 134877PCT/ EP2011/ 056391 - 78-
trans-1-[1-(4-Benzo[ d]i sothiazol -3-yl -cycl ohexyl)-8-chl oro-4H, 6H 2, 3, 5, 10b-
t et r aazane8z20h16tcazU-a0tHhaolol 4 3- s pyidih3 Andyohet 1pBanehyl-5,6-dihydro-4 H-
trans-?—@?h&;gil-%g-isoﬁ?ia%plg%k,5-b|pyridin-3-y1-cyclohexy1)-5-nethyI-5,6
_di hydro-aH $Ueapopeng el lPRe 8847 o[ el azul ene, and 5

trans- 8- Chl or o- 1- (4-i sot hi azol o[ 5, 4-ci pyri di n- 3-yl -cycl ohexyl )-5-net hyl -5, 6
- di By driemsBZCIB o 1-0bisodtiazaid 84bd pyafie- Badidyelobex yd)-5-angtind r neddhytlicc dbt y

accept abj €16@ldabNesEb e|abatend Process for the preparation of the conpound
of formul'da I according &o any of clains 1-12, conprising the step of

reacting a cqonmpound of fornula II wi.th a conpound of fornula |11
to obt ai T RyFpesHEcdl acesnithlasalt WaePkin R, R2 and R3 are as defined in
claim11. 14. A conpound fornula I, whenever obtainable by the process

accor dilagAtppoekafomti3prepiratlén ofAhe eomppoundl affofratladlaacdrdiagaotdy nfjclhinsahy2,0ne

of clains 1-.12 for use a§.thera eutic “¥ 24 ive substance. 16. A conpound
CO]iIlgI‘lfln%the step O I‘e%th 1mng a co ounc% oL _rormula _ .

of form ccording 10 any one of clains 12 for a use in the

prevention or treatment of dyspenorrhea, male or fenmal e sexual dysfunction,

hypertension, chronic heart f& g_nappropriate secretion of

vasopressin, liver cirrhosis, nep c sypdrone, anxiety, 20 depressive

di sorders, obsessive conpul sive d BAutistic spectrum di sorders,

schi zophreni a, and aggressi ve behav or: Wo 2811/ 134877PCT/ EP2011/ 056391
)
10 II

with a compound of formula IIT

ZT

R N
N\
R

to obtain a compound of formula I wherein R', R* and R? are as defined in claim 1.

14. A compound formula I, whenever obtainable by the process according to claim 13.

15 15. A compound of formula I according to any one of claims 1-12 for use as therapeutically

active substance.

16. A compound of formula I according to any one of claims 1-12 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,
20 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

claims 1-12.



-79- 18. A pharmaceutical conposition according to clains 1-12, wherein it
is useful for the prevention or treatnent of dysnenorrhea, male or fenale
sexual dywbunoiyi3est7 hypertension, chronic heart fail urepCirrzpanopivat e
secretion of vasopressin, liver cirrho%i-s, nephrotic syndrome, anxiety,
depressi ve di sorders, obse55| ve conpul sive disorder, autistic spectrum

di Sord%SA ii_ma?ﬁl'a&&l QQF E8thBosi @R 2BARGiR Sﬂovglaﬁﬁ@qvl%)owheé% itURe uQlru P fGomRouUNnd

of formula 1 accor |ngto any one o | aims_ 1- preparation of a
medi caPENENHQY Of REapRa@y st omeaprheie ey ismaly srsabHyHescliopah¥rsiensighal e

sexual cHyssfcuGEt feflure hﬁ‘l@ﬁfrb k @ébret?di‘lr(‘}fr\laﬁoﬂ}@@m hfv@ﬂ dikthésis Irﬂ@]ﬂ@ﬁ@@yﬁc&b@e
secretion of {easo cirrhosi

{ glresg O@ lﬁ (g |c é dr one, an(i1 é‘%/
depr es$MVEYdi €BFGENS, 16%§%r§3| EeSESpUiep W e ve Lrddr  2UHRHS sPrdiupy Gt sum
di sdr declszophedniz aphngnessjveanrtladggr essi ve behavi or. 20 A nmethod for the
t herapeutic and/ or prophylactic treatnent of dysnenorrhea, male or fenale

sexual gygianct c':o%gl?oulﬂ){%? % A PQccoPcﬁ {H fhyGR oﬁ clainb Y1 B ol ﬁ%@a‘?é&%ﬁ&t& a

secretion of vas essi n lver CiI rr SI S, nep rotic Syn ro anxi et Y,
depr es Siegicagicsblog dresprevsinéien o (reatmehirfl dyismeneithesr male, or Aemals spaiabdestunciing.,

di sor degSertch$ilhZ @RRIRNIhdart ARHuRIFASPIIPRIDIBEVIGH of WHsEpreEA, hﬁderC@lmbb@ €s
15 adm nisteri ng a conmpound according to any of clains 1-12 huma

bei ng PPN IArOBE, SnRiety. rORHEBA SO OB Ve uhhiH gy alisordor, autisti

10 spectrum disorders, schizophrenia, and aggressive behavior.

20. 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

15 administering a compound according to any of claims 1-12 to a human being or animal.

21. The invention as described hereinabove.
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