2 OCTOBER 2006 WD 03/082878 PCT/ EP03/ 03245 SUBSTI TUTED AM NO | SOXAZCOLI NE
DERI VATI VES AND THEI R USE AS ANTI - DEPRESSANTS 5 The % o¢ebBERROGONCETr NS
substituted am no i soxazoline derivatives, nore in particular tricyclic

di hydr obenzopyr anoi soxazol i ne, di hydroqui nol i noi sozazoline , dihydro-

napht hal enoiw@y¥s@ed-gne and di hydr obenzot hi opyranoi soxazol ipgg/ppgsdsyat i ves
substituted on the phenylpart of the tricyclic moiety with primry,
secondary and/or tertiary am no groups,-lprocesses for their preparation,
pharmaceutical conpositions conprising them 10 and their use as a nedi ci ne,
in particular for treating depression, anxiety, novenent disorders,
psychosi s, schi SOPSFERITEDRAMINOIS OXAZGRINE DERIMATEVESANDITHEIRAGSE A8i a
nervosa and bulima. The i nvent i o SORPEESRia@erd 0 novel conbination of said
substituted am no isoxazolines 15 derivatives with antidepressants,
anxiolytics, anti '

Tetrahydronapht hal ene and i ndane derivatives show ng antl-depressant

activity are mmllti&l%g%s%@gstMZd§1 ﬂonsgﬂgﬁﬁxeggmvgkdﬁo?cr if 5&’19&19@'

nmonoam ne reuptake ockers wi di.tiona oce ant agoni st
activity and tHe! '%ﬂgwra?wopyer’é'ﬁwg’?éﬂﬁ? l&’idf‘{ﬂl“t"&??{}ﬁ‘ '“%e Wﬁﬁ%edatl ve. In
WO 97/ 25317 amephithaaiotertoling and diliydrolicrizethliopyramadsvapdvling deriFatiyes substitmteide

derivatives havidihe %mmmnéyéﬂzmeg,t agpm,ﬁ&ya&&sn\aa,tyﬁn%ﬂteuﬁsmﬁméor the

treat nent of anxi etp¥ ﬁs chiatri¢ disorders, nausea, vomtl ng drug
dependency. THEPPHIPFEScs B prepagation; phagmaqgptical ?‘H?HOPWQ“%WSE‘H é“eB‘r t he
present i nMentandtheirmsd d3a rsakicne in panticofar fon gredting degredson, amziesyt, ymoserert he

substi tut | on Rkl BREROLhizbfhrrf B%808Pcifh Rofictl RALARETHONGY Ol 1 ¢ used

het erocyclic corrpoungﬁ havi ng dopami ne D4 activity and Serotonin 5-HT2
ant agoni st act’VPi3An H"B’s?eful as central nervous agent, in particular as
anti psychotic agent. They differ in chemcal structure fromthe conpounds

of the presentThh IV ERtionQtkol ré]atEi‘f% d&@él%rﬁb.%tnoﬁBFsan&%QntD@H%%X&k@zoﬁH& t he
substitutian pattern ”]}eﬁrﬂﬁ ‘ﬁ a}to %ﬂ? t ed pl th t he conmpounds
accor di ng o @f&valygvathant TPéesé?“t‘S f‘%’" H&’F aPWésyc AgU-FRIRSen's onsi der abl e
si de- ef f ect s, dseashdmags.nausea, excitation, an |ncreased heart rate and a

reduced sexual function, Furthernore, it requires a long time, in 2 OCTOBER

2006 WO 03/ 0%§Zh§'dr%%;¥hﬁxp?e%{e 91:1))(? mganezdenvatlves showing anti-depressant activity are

known from EP-361 577 B1. These compounds are typical monoamine reuptake
20  blockers with additional a,-adrenoceptor antagonist activity and they show anti-
depressant activity without being sedative.

In WO 97/25317 are disclosed tricyclic 4,5-dihydronaphth[1,2-c}isoxazole derivatives
having serotonin 5-HT5 antagonist activity and useful for the treatment of anxiety,

25  psychiatric disorders, nausea, vomiting and drug dependency. They differ in chemical
structure from the compounds of the present invention in the saturation of the isoxazole
moiety and the substitution pattern thereof.

In EP 885 883 Al are disclosed bicyclic fused heterocyclic compounds having

30 dopamine D, activity and serotonin 5-HT, antagonist activity and useful as central
nervous agent, in particular as antipsychotic agent. They differ in chemical structure
from the compounds of the present invention in the nature of the fused heterocycle and

the substitution pattern thereof.

35  The problems associated with the compounds according to the state of the art is that the
compounds cause considerable side-effects, such as nausea, excitation, an increased
heart rate and a reduced sexual function. Furthermore, it requires a long time, in



particul ar 3-4 weeks, before the response starts. The purpose of the present
invention is to provide novel conpounds derivatives fofocroseRi2i6
depression, anxiety, novenent disorders, psychosis, schizophrenia and body
5 wei ght disorders, in particular conpounds that do not exhibit the
aforenentloqegoyghﬁgdvantages The present invention rel at®Reg/dpgsso)e
substituted am no i soxazoline derivatives according to the general Fornula
() 10 -~ Pir RB3 (I) RL a (CH2)m R2 01-% the pharnaceutically acceptable
acid or base addition salts thereof, the stereochemcally isomeric forns

t hereof and the N-oxide formthereof, wherein: Xis CH, NR7, Sor O; 15
R7 i s sel ect edpafticolar 8Hdevagks) bpforfthdwgshoospesartsal kyl, Ar, Ar-al kyl,

al kyl car bonyl, al kyl oxycarbonyl and nDno- and di(alkyl)aninocarbonyl ;. Rl
and R2 are eac selected fromthe gr oup dro?en roxy cygno hal o,
OSCeH, OS2 CH3! eguRPERalthe piFseys igYapt O'aasmjprex & PRY sﬁzrgpou derivatives for

al kyl oxyal ky| arepthddepoession, tastictgyaementrdisoydeosy psyciadsisysdchizophrersd &nd bod9

car bonyl oxys - glds tfa;gmle}gy ncpaﬁlleagyéo%xund@,m g RotleRRER MR Nentioned

al kyl car bonyl ox oxy, al kyl oxycar bonyl oxy, alkenyloxy, al kenyl -
car bonyl oxy aﬁﬁyaﬁﬁ%gmbr di (al kyl ) ami noal kyl oxy ; with the proviso that at

| east one of R and R2 is NNR1OR11 wherein : RID and R 1 are each,
i ndependent | y fhr %pasaﬁ%e%&ﬁamé | RGEI8b:itA4A drllfo ls&az&mela@n@aftwwdr ogen,

al kyl , Het, r-al k ‘i , mono- or di(al kyl)am noal kyl, nono-
or dl(alkenylfﬁ rﬂB&FN%Fgaﬁf Fermuta{Onyl ,  al kenyl carbonyl, Ar-carbonyl,
Het - car bonyl , al kyl oxycar bonyl, am nocarbonyl, nono- or
di(alkyl)aninocarbonyl nmono- or dil(Ar)am ng ar.onyl nono- or

l, 30 a( kplrc3 "ﬁloxyalkylr
al k 2ax_no .rbonyloxyalkyK)

alkenylcarbonyloxyal y A
bi m @netHQI2%N—benzy|p|pera2|nyllnlnonethyl 2

am noi m nonet hyl , al kyl{p
OCTOBER 2006 WD 03/0%2;
R

the pharmaceutically acceptable acid or base addition salts thereof, the

stereochemically isomeric forms thereof and the N-oxide form thereof, wherein :

X is CHz, N-R,Sor O ;

15 R’ is selected from the group of hydrogen, alkyl, Ar, Ar-alkyl, alkylcarbonyl,
alkyloxycarbonyl and mono- and di(alkyl)aminocarbonyl ;

R'and R? are each selected from the group of hydrogen, hydroxy, cyano, halo,
0SO0,H, OSO,CHj, N-R'R"!, alkyloxy, alkyloxyalkyloxy,
alkyloxyalkyloxyalkyloxy, tetrahydrofuranyloxy, alkylthio, alkyl-

20 carbonyloxy, alkyloxyalkylcarbonyloxy, pyridinylcarbonyloxy,
alkylcarbonyloxyalkyloxy, alkyloxycarbonyloxy, alkenyloxy, alkenyl-
carbonyloxy and mono- or di(alkyl)aminoalkyloxy ;

with the proviso that at least one of R' and R? is N-R'°R"! wherein :

R'®and R"! are each, independently from each other, selected from the

25 group of hydrogen, alkyl, Het, Ar, Ar-alkyl, Het- alkyl, mono- or
di(alkyl)aminoalkyl, mono- or di(alkenyl)aminoalkyl, alkylcarbonyl,
alkenylcarbonyl, Ar-carbonyl, Het-carbonyl, alkyloxycarbonyl,
aminocarbonyl, mono- or di(alkyl)aminocarbonyl, mono- or
di(Ar)aminocarbonyl, mono- or di(alkyloxycarbonylalkyl)aminocarbonyl,

30 alkylcarbonyloxyalkyl, alkenylcarbonyloxyalkyl, mono-or
di(alkyl)aminocarbonyloxyalkyl, aminoiminomethyl,
alkylaminoiminomethyl, N-benzylpiperazinyliminomethyl,



-3 al kyl sul phonyl and Ar-sul phonyl ; or R10 and R11 may be taken together
and with the N may form a nonoval ent radical sel ected BE‘? E?go(%roup of (R
13) (RI3) (R3)gq (R13)g (R13)1 (R')g QN ht~ "IN~ h y UB]P g (R113)q
NN -N 5 R 2-) andU wherein : Rl12 is selected fromthe group of hydrogen,
al kyl , Ar Ar- al keny), al kyl carbonyl, al kyl oxy -

al kyl oxyal k§|r°c°§r gz\éksyl and 10 nono- or di(al kyl)am nocar bg‘zlifgﬁ)?%!'ézé%h ring
having optionally 1, 2 or 3 double bonds.;and each ring being optionally
substituted with gq radicals R13, each radical R13 independently from each
ot her selected fromthe group of al kyl, oxo, Ar, Ar-alkyl, Ar- alkenyl and

al kyl oxycar bonyl and cbuggag Og,;]ah@kgggﬁhohﬂngyng fromO to 6 ; 15 or R and

R2 may be taken togetheg f vaI sel ected from
the bt oup. of 0 oo N andR el pa kppicesTher argsbit e Rt b gep sl
CH2- O, -O CH2-CH2- NRerdng:alsﬂRiﬁimtlﬁlgmuNRM- - wherein R14 and R15 each,

i ndependently from each ot her, are sel ecg,{eagi fromthe! 3(g,rourek gf ®'30 hydrogen,
al kyl, Ar, Ar-alkyl, a(R Jqcar hon ,)q aI kyl xycar bonyl, al kyko ‘3( Ickyl car bonyl

and nono- or di(al kyI )a no rbo a ndNb' ar, ynmet #es
(CH2)mis a straight hyd LJ ar bpn "aters, ] beitng) an i nt eger
ranging froml to 4 ; i adi cal or di 0 an For mul a
(rta), (1tb) or (llc) 2 R 200@13”\0 03/ 082878 PCTI EP03/ 03245 -4 R
Crle N~\ e (Il) (Re)n ( (R)n 4
"oy
5 Rlz/ \)
wherein :
R" s selected from the group of hydrogen, alkyl, Ar, Ar-alkyl, Ar-
alkenyl, alkylcarbonyl, alkyloxycarbonyl, alkyloxyalkylcarbonyl and
10 mono- or di(alkyl)aminocarbonyl ;
each ring having optionally 1, 2 or 3 double bonds and each ring being
optionally substituted with q radicals R", each radical R independently
from each other selected from the group of alkyl, oxo, Ar, Ar-alkyl, Ar-
alkenyl and alkyloxycarbonyl and q being an integer ranging from O to 6 ;
15 or

R'and R> may be taken together to form a bivalent radical -R'-R*- selected from the
group of -O-CH,-NR'%-) .-NR"-CH,-0-, -NR"*-CH,-NR"*-, -NR"*-CH,.
CHy-0-, -O-CHp-CH,-NR™-, -NR"*-CH,-CH,-NR "*-, - wherein R and
R” each, independently from each other, are selected from the group of

20 hydrogen, alkyl, Ar, Ar-alkyl, alkylcarbonyl, alkyloxycarbonyl,
alkyloxyalkylcarbonyl and mono- or di(alkyl)aminocarbonyl ;
aandb are asymmetric centres ;
(CHy)n is a straight hydrocarbon chain of m carbon atoms, m being an integer

ranging from 1 to 4 ;
25 Pir is a radical according to any one of Formula (11a), (IIb) or (lic)



(a) (b) (c) optionally substituted with n radicals R8, wherein : each R8 is
i ndependently from each other, selected fromthe groupszecToBrdney, am no,
nitro, cyano, halo and alkyl ; 5 nis an integer ranging from0O to 5; RO is
sel ected fromthe group of hydrogen, alkyl and formyl ; R3 represents an
optionally ed aromati c honocyclic or heterocycli Sstem

t oget her wi fﬁgan og‘%sl onally substituted and partially or CPcCgrr/répPIIag(t)ﬁ%gy

hydr ogenat ed hydrocarbon chain of 1 to 6.@atons long with 10 which said ring
systemis attached to the Pir radical and of which may contain one or nore
het eroat ons sel ected fromthe group of O, Nand S alkyl represents a

strai ght or branched saturated hydrogarhon radi cal Alavin from1l to 6 carbon
atons or a cyclic satur Nhydroc rbo i cal havjng 3 to 6,carbon
atons, optionally subst.in Ul Jad W t h.Nqr¢ or re nmety hal o, cyg 0, 0Xo0,
hydroxy, al kyl oxy or ai'm no X adi cals ; Ikeﬁyl represents a trai ght or
branched unsatured hydrocar &k radi cal ®aving one or nore @dubl e bonds,
optionally substituted WI&‘ one or nor e, met hyl, hal o, cyaRo, o0xo, hydroxy,
al kyl oxy or amno radicals ; Ar represengs phenyl or naphthyl, optionally
substituted wth one or nore 20 radicals sel ected fromthe group of alkyl,
hal o, cyano, oxo, hy dr optionallyadukstitwed/wishnairadivals ®®; wiemdn Het is a nonocyclic

heterocyclic radical SE‘—JcﬁfRﬁ‘e(is ﬁmﬁ%&eﬂ@y Hénﬁ'é&h%hé‘zs@febt@d f}bﬁln’the gy gl i dinyl,

di oxol yl, im dazolidinyl, L ny pi |h %X% homopi peri di nyl ,

di oxyl , morpholinyl, dithi an r°i‘¥1|af5‘r‘ﬂ9r'b‘ﬁ8’l‘iyﬁt§ﬂ a%9 "i‘”ﬁ’@ram nyl ,

i m dazol idinyl, tet rahydrof unawhtegezlthgylgrf@hy(l) topyrrolinyl, i m dazol i nyl,
pyrrazolinyl, pyrrol yl goi mi dazéelewed fBMRZAbY ofﬁya}oﬁapbm&bandff&h@nyl thienyl,

oxazol yl, isoxgzolyl, thiazol t hi. adi.azo] i SO i.di nyl |
pyrmi i nyl, pyFazi nyl, ?W?"Ea%ﬁ%ﬁ’?“a %ar*bfteff"ﬁﬁia#ﬂmatw A

?:CHCII’%‘H;}‘@&F% Bt i onal Iy
substituted with one oringm'lsernrt@ghhcawsh sedpionaly subssitutedandpatially @0 of al kyl ,

Ar, Ar-alkyl, halo, Cy&difpletdly ﬁydrggedateauydr&wh Qifain af\ﬂtomtafps lon witherabl y,
the inventjon rel ates aunds, acco dlgﬁ? PFa ({9}) e 2 OCTOBER
2006 WO 0% 082878 PCTWE’&B%‘%S‘E& SISWA? FHRERETD th Pinradic ‘g!u b“?*éc*h’B?Yd or base
addi ti on sal ts ther eof ¢ontdieorstos moocictmatmhd sglected fmmrthtl:grbmof@ thaddof and the
N-oxi de form tiygfeof , WPREGtdh straight or branched saturated hydrocarbon radical having
from 1 to 6 carbon atoms or a cyclic saturated hydrocarbon radical having
from 3 to 6 carbon atoms, optionally substituted with one or more methyl,
15 halo, cyano, oxo, hydroxy, alkyloxy or amino radicals ;
alkenyl represents a straight or branched unsatured hydrocarbon radical having
one or more double bonds, optionally substituted with one or more
methyl, halo, cyano, oxo, hydroxy, alkyloxy or amino radicals ;
Ar represents phenyl or naphthyl, optionally substituted with one or more
20 radicals selected from the group of alkyl, halo, cyano, oxo, hydroxy,
alkyloxy and amino ; and
Het is a monocyclic heterocyclic radical selected from the group of azetidinyl,
pyrrolidinyl, dioxolyl, imidazolidinyl, pyrrazolidinyl, piperidinyl,
homopiperidinyl, dioxyl, morpholinyl, dithianyl, thiomorpholinyl,
25 piperazinyl, imidazolidinyl, tetrahydrofuranyl, 2H-pyrrolyl, pyrrolinyl,
imidazolinyl, pyrrazolinyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl and triazinyl ; each radical
optionally substituted with one or more radicals selected from the group
30 of alkyl, Ar, Ar-alkyl, halo, cyano, oxo, hydroxy, alkyloxy and amino.

Preferably, the invention relates to compounds according to Formula (I), the



Xis O R and R2 are each selected fromthe group of hydrogen, N-RLOR11 and.
alkyloxy ; 5 with the proviso that at |east one of Rl;eaedoBzr 280\ RIORI |
wherein : R10 and R11 are each, independently from each other, selected from
the group of hydrogen, alkyl, Het, Ar, Ar-alkyl, Het- alkyl, nono- or

di (al kyl) amy@Qahiyts nono- or di(al kenyl)am noal kyl, al kyﬂ(ﬁ%}*ﬁ%&i

al kenyl car bonyl, Ar-carbonyl, Het-carbonyl, alkyloxycarbonyl,

am nocar bonyl, nono- or di (al kyl)am nocagbonyl, nono- or

di (Ar)am nocar bonyl, nono- or di(al kyl oxycar bonyl al kyl ) am nocar bonyl ,

al kyl car bonyl oxyal kyl , al kenyl car bonyl oxyal kyl , nono- or

di (al kyl )am n@ﬁamb@nudauyyalewtble ad\d bxequahmrsﬂrsitlwédfmmgaiewhyinicauy

al kyl sul phonyl oﬁn@ﬁlcffg‘{-msst%r@mgxltheN8%1dé‘§on§1‘ E‘ may be taken together

and with the m a nono ed fromthe group of 13
(R13)qg 13)9 ?‘R)qt{tﬂfo)q\ -NlIr,~r IN (R13) (Rl?)q(RlB) g (R13)g VV
R12~ N and 20 RMagIR? N are daalzseleiteaedomhegkow @ﬂﬂyafmgexgwRBRUfanmmmgyan al kyl,

Ar, Ar-al kgl @ﬂﬂt&r ro@ioiﬂﬁﬂx lbasbgrf c{fr]# ggdﬁ ﬁmﬁpé'b aAJ y a doubl e bond and

each ring be s R13, each radi cal
R13 |ndependently from e%[@IR ESC&hh’@ﬁemedee@Xﬁ@“ﬁ?ﬁ\ﬁthqﬁéebﬁfé@lﬁowftheal kyl , oxo
and al kyl oxycar bonyl apshp@f hyakodes, aAkyl] Hét.eQeAr-alkiplg Heg alkyD Moo te® 2 ; or R and

R2 may be taken toget {ﬁﬁ(alk%l?mﬁx%amﬁ n?(gl\éal)recp(tall&‘%aba&%oakg (ﬁ‘,m lc%ggyi}lRM wherein

R14 is selected from
al kyl oxyal kyl car bonyl aémwwl é\rr-caibelw Hﬂt)c@rhwbcaawmgﬁrbonybo a and b are
asymmetrigocentres ; (afdifdifbdriyl andiot & difalkyhahinecedagnmehiaion of m car bon

at o, m bel ng an | 1t et QLR TR or HEIRAEAIATaRSTLRRIARRRS &
’ alkylcarbonyloxyalkyl, alkenylcarbonyloxyalkyl, mono-or

di(alkyl)aminocarbonyloxyalkyl, N-benzylpiperazinyliminomethyl,
alkylsulphonyl and Ar-sulphonyl ; or

15 R'" and R'" may be taken together and with the N may form a monovalent
radical selected from the group of

\L. b -

Rls)q Rn)q Rl])q (Rl3)

20 wherein :
R'%is selected from the group of hydrogen, alkyl, Ar, Ar-alkyl and Ar-
alkenyl ;

each ring having optionally a double bond and each ring being optionally
substituted with q radicals R", each radical R" independently from each
25 other selected from the group of alkyl, oxo and alkyloxycarbonyl and q
being an integer ranging from0to 2 ; or
R! and R? may be taken together to form a bivalent radical -O-CH;-CH;-NR”-
wherein R' is selected from the group of hydrogen, alkyl, alkylcarbonyl,
alkyloxyalkylcarbonyl and mono- or di(alkyl)aminocarbonyl ;
30 aandb are asymmetric centres ;
(CH)m is a straight hydrocarbon chain of m carbon atoms, m being an integer



Pir is a radical according to Fornula (lla) R3 represents an optionally
substituted aromati c honocyclic or heterocyclic ring spetroBerRegRt her with
an optionally substituted and partially or 5 conpletely hydrogenated
hydrocarbon chain of 1 to 6 atons long with which said ring systemis
attached to ,t-.r adi cal and of which may contain one ,

het er oat ons é’gﬁ%@ﬁéﬁ fromthe group of 0, N and S ; alkyl %ﬁ%gs/gsﬁfss a
straight or branched saturated hydrocarbog radical having froml to 6
carbon atons or a cyclic saturated hydrocarbon radical having 10 from3 to
6 carbon atons, optionally substituted with one or nore nethyl or am no
radi cal s ; al kenyl repeggpitls a straight or branched unsatured hydrocarbon
radi cal havi ngp, one or; m)rgmgloubquxje thEds O@ta' onal ly substituted with one or
nore met hyl ;g]ﬁi cal s s ayadicg ageorging (@ Fpiriuly n§/l, optionally substituted with
one or nore ralicals tepresentsan dptionally Bebshitutsd grogfatig hpmpcychadrdieteragaelts, hydr oxy

and al kyl oxy ; and Heiing@s@ﬂmgwfeycdithanb,ﬁtoﬂmgcsmeitiraedamipaﬂiallyzei ected from
the group of azeti dinyl i i di

rrolkdin | peri | i peridinyl,
nor phol i nylg,( pi per azi nfﬁmﬁ lyg'é%r% péle.%gfdé claﬁbﬁfl,CQ%{%P?aﬁ’yaa?%rBﬁ{?%VF{Mand
pyridinyl.. 20 More i nwhighsaid dhgsystemie attaghesiie thePirredigtland powhienpauinds
according to Formula (ddntaik B or b REAGEHidtheRlebidd BemARd @BlSofRT, afl's base

addition salts ereof, the stereochen call ric,for her eof and t he
N- oxi de form tﬂlt@'?eof . RS %glsggorgb@ﬁ%id c?étfmg?g‘g"rg gedgon 'iag'%%{h’?w%e of

Formul a (111a), (111 b)from l(ta ¢ tatporratpms gz xclicRigtusatediydpocarkion vadical haying- - ( Rb) p
R4 R 5 0101da) (b) (c)froR3 tBeaBbatomsl optordllp subdtiteteD Wl onbibi iBoré nicthy®i t her a
bi val ent radi cal sel ecgreaqnifgpa 11 Q,e group of -CH2-, -C(=0-, -CH(OH) -,
“C(=N-OH)-, -CH(al kyl )X amiperdicglsy & g2 " _NH and -SH; or Zis a

trival ent CH rakeayly t hegprepestspasstraighberdranahed 2ngaorapdrorahon rad@aisvog2878

PCTI EP03/ 03245 one or more double bonds, optionally substituted with one or more methyl
radicals ;
15 Ar represents phenyl, optionally substituted with one or more radicals

selected from the group of alkyl, halo, cyano, hydroxy and alkyloxy ; and

Het is a monocyclic heterocyclic radical selected from the group of azetidinyl,
pyrrolidinyl, piperidinyl, homopiperidinyl, morpholinyl, piperazinyl, N-
benzylpiperazinyl, tetrahydrofuranyl and pyridinyl..

20
More in particular, the invention relates to compounds according to Formula (I), the
pharmaceutically acceptable acid or base addition salts thereof, the stereochemically
isomeric forms thereof and the N-oxide form thereof, wherein R’ is a radical according
to any one of Formula (II1a), (IITb) or (llIc)
R
/\@—mp R ;E*}' ® ;"»/(Rﬁk am
R & INF
e Xy I
(@ (b) (©
25
wherein :
d is a single bond while Z is either a bivalent radical selected from the group

of -CH,-, -C(=0)-, -CH(OH)-, -C(=N-OH)-, -CH(alkyl)-, -O-, -S-, -
S(=0)-, -NH- and -SH-; or Z is a trivalent CH-moiety that forms a covalent



-7 bond with R4 equal to alkyl, such that a cycloal kyl noiety is formed ; or,
d is a double bond while Z is either a trivalent radi ¢sacrosekabggul a =CH or
=C(alkyl)- ; or Zis atrivalent CHnoiety that forns a coval ent bond with
R4 equal to alkyl, such that a cycloal kenyl noiety is formed ; 5 Ais a 5-

or 6- rrenber%(ﬁ; {g%l c honmocyclic or heterocyclic ring, SE, #ﬁﬁﬁ(ﬁ@su romthe
group of pheny pyranyl, pyridinyl, pyrazinyl, pyrimdin azi nyl ,

t hi enyl, isothiazolyl, pyrrol yl, i mdazahyl, pyrazol yl, furanyl,

oxadi azonI and isoxazolyl ;P is an integer ranging from Oto 6 ; 10 R4 and
R5 are each, independently from each other, selected fromthe group of
hydrogen, al kyl, BhPRANKY etuﬂlek?ﬂgu&MﬁdﬂQcYcléﬂlkan@&@ iRforfiRY ; e dat aken

E &g_lgf her_C}f f OE:ITZaCElI Va dou%]g' bepéj EE%Z is eltkﬁ_a tnv (r:z}dggl gtrfor&% ¢ CIéITgr )(;Iu;) of
-N( - al kyI ) CH2-, -CH2 Ni@(@lk)‘lNHﬁl-le a trl@HIﬂN-CH mmc@Hhat fOI'!!E a-cOHeDt bmd:i“ﬂ-tmﬂ- :

each R6 is 'ndepende'ﬁ"e}iuaﬁfo‘?ﬂllﬁ%ﬁ&htﬁﬁtWycloﬁﬁér@Pﬁx@fétyflf,%EJ‘G group of
hydr oxy, msr‘}I , hitro,_c | ox Ar oxy,

, 0
al kyl -~ car Bony! oxy, df & %gﬁﬁ?bﬁfﬁm aéﬁcgﬁ?ﬁ??lchc or%h{)ocygﬁ’cf“@r X5%&H ) ami no.
al kyl car bonyl ami no, rfromothe grodp dii pheniyl pyranylnmeidingb nyrhzinylopysimidingl, 20
di (al kyl ) am nocar bonylyAsapinyTeGyl, MothisholyRIkbiy BTFhBRAY ¥iyl, f@n
vicinal radicals R6 %%’d Y a ez to gthey?p?o l%'orma g:f%/ﬂglpieing' r adi caI - R6- R6-
sel ected fromthe grd’ﬁ% (t’ff—’ﬁé] - O CH2- CH2-, - O CH2-C(=0) -,
-C(=0 -CH2-O p -0-CHds @Lmteg@k@g@g(ﬁ@n 0to® CH2- CH2-0-, - CH=CH CH=CH,
- CH=CH- CHy* , R‘Qﬁh@"‘ ind @‘E&Heﬁ otherNa%tboqr'E% - CH2- CH2-
- CH2- CH2- (=0) -, - CI—( § %{, %1 and - Gb. GHp- CHe- G-
and R16 is sel ected fhiy ‘fr’h%l |5"p<5’1e“ v ot cya%ﬂ L, A and Aral kyl .
Preferably, tR&andRiemayde takeh tgetbertto fariostivatantadicaldB R cestedied fromah&or mul a

(1), the 30 phar maceuthpdr!-¥HACSERL, a@j{f;.cﬁp CCIpECHRASH- agm tioen .gal ts thereof,
P R A T A R R A A AR SN R T s
(I1'11c) whdbein : d isCHQowdFHeCHond while Z is a trivalent radical of
fornula =CH  @ich R*C( 4 faMépendentlypRoM ehéh d1REW¥lected from the group of hydroxy,
amino, nitro, cyano, halo, carboxyl, alkyl, Ar, alkyloxy, Aroxy, alkyl-
carbonyloxy, alkyloxycarbonyl, alkylthio, mono- and di(alkyl)amino,
alkylcarbonylamino, mono- and di(alkyl)aminocarbonyl, mono- and
20 di(alkyl)aminocarbonyloxy, mono- and di(alkyl)aminoalkyloxy ; or
two vicinal radicals R® may be taken together to form a bivalent radical ~R®-R-
selected from the group of -CH,-CH,-O-, -O-CH,-CH;-, -O-CH,-C(=0)-,
-C(=0)-CH;-0-, -O-CH;-0O-, -CH;-0-CH,-, -O-CH,-CH,-O-,
-CH=CH-CH=CH-, -CH=CH-CH=N-, -CH=CH-N=CH-, -CH=N-CH=CH-
25 , -N=CH-CH=CH-, -CH,-CH,-CH;-, -CH;,-CH,-C(=0)-, -C(=0)-CH,-
CHz-, -CH,-C(=0)-CH;- and -CH,-CH,-CH,-CHj,- ; and
R'¢ is selected from the group of hydrogen, alkyl, Ar and Aralkyl.

Preferably, the invention relates to those compounds according to Formula (1), the

30  pharmaceutically acceptable acid or base addition salts thereof, the stereochemically isomeric
forms thereof and the N-oxide form thereof, wherein R’ is a radical according to any one of
Formula (I1la), (I1Ib) or (1lic) wherein :

d is a double bond while Z is a trivalent radical of formula =CH- or
=C(alkyl)- ;
35 A is phenyl ;
p isan integer equalto O or 1 ;

R*and R’ are each, independently from each other, selected from the group of



p.is an integer equal to O or I R4 and R5 are each, independently from each
other, selected fromthe group of 2 OCTOBER 2006 WO O03/EG&BER 2006

PCT/ EPO3/ 03245 -8- hydrogen and al kyl ; and each R6 is halo ; and R16 is
hydrogen. 5 More preferably, the invention relates to conpounds according to
Formula (1), armaceutically acceptable acid or bas itigon salts

t her eof , the“%gg@gg%henically i soneric forns thereof and%%ﬁgﬂkggéfﬁe form
t hereof, where X=0O, one of R and R2 is _fiydrogen, nethoxy or ethoxy, m=1
; Pir is a radical according to Fornula (Ila) wherein n =0 ; R3is a

radi cal according to Formula (l111b) wherein Zis =CH, dis a 10 double
bond, A is a phenyl rhjGegeRafld AiRyITRENY! and R5 and R16 are each hydrogen.
Particularly intergsti conpounds are those conpounds according to Fornul a
(1), the pharﬁﬁg utiﬁggP and-ceptabl e acid or base addition salts thereof,
the stereochenRtal |y ishgdiogeni ¢ forms thereof and the N-oxide form thereof
where Rl is hydrogen or nethoxy 15 and R2 is an am ne radi cal NRLOR', X=0

in=1; Pir is a radigcal, accordi ng to For nul Ila erein =0; R3Bis
a radi cal a%co&&feﬁé&?rﬁblﬁd?erdﬂvﬁm("l"lr?lﬂ s 8?‘8?‘:‘{‘%23‘?('39"5@—'19, OH“‘fl%(Iﬂéhedoubl e
bond, A is a pblemyceutically acBptabie avistdrphsezadditiRbsadis thefRbf theersterembémiagltir ogen.

Parti CU! arly iﬁ&rﬁé&%ﬁﬂlgheﬁ:&mgﬂ-&&& fBHPﬁEreSQW%O,%ﬁ.eW@RC bhdR3ig an
unsubstituted 20 phen .ring substi|.tut

| ring or a phenyl W t hal o atom
in particul ar I e‘l‘i,"yeﬁﬂo’%? sghoxy; |y | Birdy PREOETNG 19 §"Bb‘ﬁl|2§1€)ati on, al kyl
def i nes strai giwherein nb5P aRtisedadical arcatding to Fyninde@HbovheranlZ da+GH-hdisiang from I to

6 carbon ajPmBiouhRbokd ANPA FhelFi g R Ryl anddR O IR 41BN hydroB&E Y| propyl,
1, 1-di met hyl et hyl, pentyl, hekxyl 7 or al Kyl defines cyclic 25 saturated

hydr ocarbon radicals having from3 to 6 carbon atons, for exanple
cycl opropyl, nisrtioplacly aitegstiopgémpamdy ab thosd compyarids pentdpig tarfdrmoyle (it y| .
Al kyl X (rjadl cal ﬁmﬁa\értﬁﬁalﬂfp&ée@&ﬂé a)fid%é'!B%'aB&ﬂi]@tgsa% &Gre@?ﬂme%felrwﬁﬁeﬁni@f}lfi cyano,
oxo, hydroxy, . al kyl.oxy Jor am adi. s, .for_.exanp| e al oa , in
parti cular o pEARS BTyt ind e N TR RGP VAGF B POWPER IR of 1 hi s
appl i cati o rm!d(?xziimgl@imrr@caﬂ R RIG 50, ot bt Pir iba odzabasdording do Formuly he
fr arrfwor l(; ﬁf dt(lﬂafw%\?@h hQa@F;'l@Fb a AlEaNEordi8P IASRRLR éﬁlb }vﬁ&%ﬂ%is%]mrﬁgc hedl
unsat ured hydrog¢arbon iC vi ngs one or £ e bonds, for exanple
ethenyl . 35 1-HRupERgrd Az EPgatine Bt e mit S md R rF <SRRG  adit cal s
may be optionally

Particularly interesting compounds are those compounds in which A is an unsubstituted

20  phenyl ring or a phenyl ring substituted with a halo atom, in particular with F, Cl or Br.

In the framework of this application, alkyl defines straight or branched saturated
hydrocarbon radicals having from 1 to 6 carbon atoms, for example methyl, ethyl,
propyl, butyl, 1-methylpropyl, 1,1-dimethylethyl, pentyl, hexyl ; or alkyl defines cyclic
25  saturated hydrocarbon radicals having from 3 to 6 carbon atoms, for example
cyclopropyl, methylcyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. Alkyl
radicals may be optionally substituted with one or more halo, cyano, oxo, hydroxy,
alkyloxy or amino radicals, for example polyhaloalkyl, in particular difluoromethyl and
trifluoromethyl.
30
In the framework of this application, halo is generic to fluoro, chloro, bromo and iodo.

In the framework of this application, alkenyl represents a straight or branched

unsatured hydrocarbon radical having one or more double bonds, for example ethenyl,
35  1-propenyl, 2-propenyl and 1,3-butanedienyl. Alkenyl radicals may be optionally

substituted with one or more halo, cyano, oxo, hydroxy, alkyloxy or amino radicals, for

example hydroxyethenyl.



substituted wth one or nore hal o, cyano, oxo, hydroxy, alkyloxy or am no
radi cal s, for exanple hydroxyethenyl. 2 OCTOBER 2006 2\¥oTORERDEHRS

PCT/ EP0O3/ 03245 -9 The pharmaceutically acceptable salts are defined to
conprise the therapeutically active non-toxic acid addition salts forns
that the coRgpsspdmraccording to Formula (1) are able to p8fppesaddsd salts
can be obtained by treating the base formof the conpounds 5 according to
Formula (I) with appropriate acids, for .exanple inorganic acids, for

exanpl e hydrohalic acid, in particular hydrochloric acid, hydrobrom c acid,
sulfuric acid, nitric acid and phosphoric acid ; organic acids, for exanple
acetic acid, hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid,
oxal ic acid, | ani.¢. aci d SUCGH NI cid el ' fumar i id, malic
acid, tartari gﬁ %@ﬂﬁi a‘fg?tfcla {l.}(':acé{%pﬁa ,le T@S %egtdﬁ%nﬁgg% 4"%’5? glhgg?e&pg%f%g?ﬁgéﬂ’lef oni c

aci d, benzenes®n-tosisiagidaddition slts firmehetsthe eampogndsactarding tpdfoaple (BeEre,

sal i cyclic achble tdfomil S8 sHits 63t Bebbtitried b frdatihg IR Kasefoirl of thB Coipsia@sinds
according Lo Lormi.a, ig&l)nru é)@)t HaPig, %%{e‘%‘ ifls 5r0txgrPxSle o, aﬁicsa%dbjo converted
into their thergpe§t| al'Ty ac |véPnéh- SR e et arr 6 o 1Té“aad i on salts
forms 15 by examplafidrobaliq asidainaagisulanhydrenhipsigiagida hyrpbiemigeaside sulfigies

Appropri ate ba&g natat héid bt prosphOAPAdi® Corgdrid acRdsafoP beampldRet@ad)i um sal ts, the
al kal i ne and gaptR.aldkalineoetaheq Saldotig! HrRAL dE SLA bt Rhi. 15341 um

pot assi um nadh S and ﬂ%ﬁ%lUﬂ]sdlfs, Lo VS I orgaﬁlb gases, e.g.
benzat hi ne, Nstesinipyacidpmaleig@aidi fymarie\gaid, amalip acid Aprtasic agidciiglagid, with am no
gci ds, fO:IOSXﬂféﬂJa. ﬁksﬁfcﬁl?dﬂcﬂi?etﬁﬂﬂsdl%ﬁic{h@id, %’éﬂz&&éﬁﬂ@hfﬁ@bi&l, p-&&iedes%ﬁbmts fgr s can
e converted into_the. free f.or reat nent.  Wi. n_appropriate base or
acid. The ter ﬁ%'éfﬁﬁélwgﬁcﬁaﬁallcyé:ggﬁcsﬁé, 'ﬁ"ﬁ“‘%s%@&?‘? 3%%\2\%&“81‘@1%?#5 application
al so conprises the 25 solvates that the conpounds according to Fornula (1)
as wel |l as thghsanipoutdiet&ading RFRrmAR (I cértainifg BlidiOpons tlayalsebeare, for

exanpl e, hydrates_ an | cohol at es., The N-oxide fornms of t co unds
according to fi%nrvﬁ’fﬁ%a{gf’ %elrggeerapﬁggcﬁlpy .é(}%gé_‘?r?)?olx'scemetgwéggmgS(rirﬁgﬂrhs 2{8 g‘?mfor mul a
(1) wher eilh ohetreatmerns Withapprapriateereaniaansinorganic basesdiApproprisie ba® salte so-cal | ed
N-oxi de, part gk adrhphist, [ Tos&ample xthél @amoliamehls, tiealkaling Wl Qarth 1kAPe Attt t he

piper azi Y1 1 a8 GRbuRk S i loARfh pdRue Ll 6 SASHEThEALL Lol Sopr | ©

t he

forns" as used Ther erore I > rsonerr’c 1orns that
t he conpounds owRniFbasaske&- the penzathing N-sethyl-Diglucaminezhybsanpiag salts.candsaltsi oned or
i ndi cat ed, t haithBfiHoGailds, AR &aipld @giniat asdgFiaeINds denotes t he
20
Conversely, said salts forms can be converted into the free forms by treatment with an

appropriate base or acid.

The term addition salt as used in the framework of this application also comprises the
25  solvates that the compounds according to Formula (I) as well as the salts thereof, are
able to form. Such solvates are, for example, hydrates and alcoholates.

The N-oxide forms of the compounds according to Formula (I) are meant to comprise
those compounds of Formula (1) wherein one or several nitrogen atoms are oxidized to

30 the so-called N-oxide, particularly those N-oxides wherein one or more nitrogens of the
piperazinyl radical are N-oxidized.

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible isomeric forms that the compounds of Formula (I) may possess. Unless

35  otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all

diastereomers and enantiomers of the basic molecular structure. More in particular,



m xture of all possible stereochemically isoneric fornms, said m xtures
containing all diastereoners and enantioners of the bagstctoBbrk esvgl ar
structure. Modre in particular, 2 OCTOBER 2006 -10 stereogenic centres nay
have the R- or S-configuration; substituents on bivalent cyclic (partially)
saturated radicals may have either the cis- or trans-configuration.
Conmpounds enconpassi ng doubl e bonds can have an E or Z-stereochem stry at
said double bond. Stereochemcally isomggic forms of the conpounds of
Forrmula (I) are 5 obviously intended to be enbraced within the scope of this
i nvention. Follow ng CAS nonencl ature conventions, when two stereogenic

centres of knqpm., gér{}é&ln & Qﬂ{h kﬁllérl@%aﬁ%ﬁﬁ% ef?{?ﬁss%ﬁ%mﬁéﬁts%nma%%ﬁ jican Ror

S descriptor is a a ase Pre sequence rule) to the
| owest - nunmber dBRTEHIY éature@ f%dé’alsﬂ?éhﬂ?q*@ﬁéh%ﬁéé’fé@%ﬁo@ IZYRYNe onf i gurati on of
t he second st aCoagqgendsencmitiaising dduble omiicarthays an § or Zeske@édckr@mete;smrsmﬁt ors [R

*R* ] or dioulﬁe l)ondV\’gé{:e%c}l%*mléaP%%hﬁ@%éfo?rgg&;]tl raﬁn&%n&ngFF@ﬂS@? centre

and [ Rt R¥] cates. centres I ndi cat es
centres of fumq priguinintended tp. beF@Pfa%f)@a‘ﬁ’ﬂ?"ethels‘F"PFI‘?Ethl‘sdﬂ)é‘%‘ﬁlofhunber ed chiral
centre in the nolecule has an S configuration and the second centre is R

the stereo desf%ilb%g 'bA"SOﬁbfxﬂpéﬁuﬁ%oﬁ%%ﬁbJs' @Hen%o%te[ré@gént% erntrés ofkﬁot L3

are used : the position o pflor

asymmetric cardBinlvtgeenfignigtionae pﬁeff@tw B Wea %%@r Hecnm@ssranﬁ@(bam@nber i's
arbitrarily alonaafindngoldiPrelog seqaéritk hulo)to de lowest-mdbergl chiral @atethd ned by t he
ring systep mgreﬂ&sdeh&é’”rh%fcﬂﬁdkrﬁra%ﬁ BEML se%zcﬁ&%;%é/ eﬁ‘dQérEde lk‘ﬁxﬁfcat%@ u£lﬂ§ dOt ger

asynnetrlc ato
Fornmula(l) ) reptyeidgeeriptors (& *Rid %H&ﬁ Jo‘ﬁheé? frfealwgﬁ%tﬁeslaf @FF? 9re§‘EPostl t uent

on t he refer enegtreadnd Rt R*dadicutdseriteed withalle saimk chiralitgardiR* S¢€] indicaessi de of t he
Tean bl ane deeidt BECRY el BN Fndlwes Bumbbka lifa bhudfh bbe Ot her

side of the rrean plgane et er m ned e rin stem ound Formul a

(1) and some droledye hiaﬁMF@t!ﬁga‘%@fﬁ’é\}‘%ﬂS§f°qdé5%‘fe’f\ﬁoth§§‘e‘i°%6§éﬁﬂefw2‘?} centres
in their stsudeupeeified asS¢RY, S elfy ot endtthrausad dthe positidnodfmhd Hghedt)prioBtye t o t he

synt het i ¢ pat Ryee bl doQHEE hkick 08 bSY RS 15 Bl sl ien L oficSipRem Lhe

conflguratlon ose asynmmetri c centres I'S pr.edet m ned, so

that the rel atper, ’é@%h‘?ﬁl‘x\‘ ApAYHD g “eCRPTORL O e rseaﬂal?ere getegingdy e s Re. 2
OCTOBER 2006 ring Systdne The ppsitiondd thethighestpribaty(shstingnporghaotber asymnbteicpr ocesses

desor i bed bel QupBR ot IRY LR Bfdioded Ja&nfupwmtmas%?@mlm Yyebli@ Of

enanti oners tha can. be se grate one an art- known
resol uti or?opr 6% BP%%OH qfﬁlép lpgheétrﬂnenefos atso e reference atom 1s enommate

“a”, if it is on the same side of the mean plane determined by the ring system, or “B”,
it is on the other side of the mean plane determined by the ring system.

Compounds of Formula (I) and some of the intermediates have at least two stereogenic

25  centres in their structure, respectively denoted a and b in Formula (I). Due to the
synthetic pathway followed for the synthesis of the tricyclic system, the configuration
of those two asymmetric centres a and b is predetermined, so that the relative
configuration of centre a is S* and of centre b is R*.



Formula (I) rmay be converted into the corresponding di astereoneric salt
forms by reaction with a suitable chiral acid. Said d-hﬁﬁtr%'i;iﬂ%@ c salt
forms are subsequently separated, for exanple, by selective or Tractional
crystallization and the enantioners are |iberated there fromby alkali. An
alternative manner of separating the enantioneric forns of the conpounds of
Fornula (1) involves liquid chromatogrably using a chiral stationary phase.
Sai d pure stereochemcally isonmeric fornms nay al so be derived from the
correspondi ng pure stereochemcally isonmeric fornms of the appropriate
starting materials, provided that the reaction occurs stereospecifically.
Preferably if a specific stereoisoner is desired, said conpound would be
synt hesi zed byThe compounsis of Formutai)as aeepered portbpproggssesidescTihedskelovemapbie wi | |

advant ageous| y s@iebiodd iff BRTbinOoMhdeaié ikturéWrenartidfetsiBht GBI K sepdrfted RoCTOBER

2006 WD 03/082878 tgCTf.’L PQ3/ 0 éﬁS -12- The co oug&sﬂ accordi ngwtﬁlo ;.he

i nvention, in PararPieeh fRovanE AT EARN KelutionPrAgeFes- FliF fafemic qompopyds o

phar maceut i cal FyrmubadBpnatieeonysitdd into thecwreaptiiding dinsteedomeric sritrforis byt he

st er eocheni cal {Mctioh W it Eiral R|S. Safa AR rddARribsRAKionRs 40 sibstfieh®Of . have

surprisingly been s to ve sel.ecti.ve. serotonin .(5- r eupt ake

T bi ¢ or Jant | SRR, L XSS A AT GO Y DA 0B M e BB e

ant agoni st act libdrated therd folmoy alkadit Morfjermativeimagegrod separating the/eomtiameriol yt i c
activity and/ ogR0bf tRE¥shuhds AFEMmAlla @ iRRHVesWRLRIhrontR8YdpRY udhf b Yhitay W thout

bei ng sedative. Also,.in yiew of thejr .selective_serotonjn - r eupt ake
b B tor - as  vaFforS ohacs. Sa BB ISRGh iR OmeLE B RS bt drristas
accordi ng to t the comespondingpuse steredchemisallytisimiesic fiommstof dwtappmoprizanstiting

prophyl axi s i nyflieaRa$esiddd Mﬂfe%a‘%{i&h’f&ur@E‘t@re@gpeteih@alﬁy?tl"réﬁxrab??f Pdpohiicor the
conmbi nation of said act|‘¥|1| es cra be cgf %Eeraa}eutl use. In. particular,
the conpounds SEEYFURAS Fesirgdysai ?ﬂ%’aﬁ’ﬁ‘ Viouid pe pathesized by tereqspicific eat rent
and/ or prophyl axtheds of prdparafign. | Thesargetbiods eald advantagmnly eaiployenaniomesgadlye m

di sorders, i nchidiAging mabdead, di sorders, including particularly major
depressi ve disorder, éepressi on 15 with or w thout psychotic features,
catatonic features, nelancholic features, atypical features of postpartum
onset and, in the case of recurrent episodes, with or wthout seasonal
pattern, dysthym c disorder, bipolar | disorder, bipolar Il disorder,
cyclothym c disorder, recurrent brief depressive disorder, mxed affective
di sorder, bipolar disorder not otherw se specified, nood disorder due 20 to
a general nedical condition, substance-induced nood di sorder, nood disorder
not ot herw se specified, seasonal affective disorder and prenenstrual



dysphoric disorders. Anxiety disorders, including panic attack,

agor aphobi a, panic disorder w thout agoraphobia, agorapbebearwdshout

hi story of panic disorder, specific phobia, 25 social phobia,

obsessi ve- conpul si ve disorder, posttraumatic stress disorder, acute stress
di sorder, generalized anxiety disorder, anxiety disorder due to a_ general
medi cal cond'Pi 8ﬂss?ubstance i nduced anxi ety disorder and ZHERS¥PHi sor der
not otherw se specified. Stress-relateddisorders associated with
depression and/or anxiety, including 30 acute stress reaction, adjustnent
di sorders (brief depressive reaction, prolonged depressive reaction, m xed

anxi ety and deﬂ(eec%ﬁx:pé{&d2§%¥du%'}o g%qh&éﬁﬁ aﬁic%%F Q&Eﬁouﬁﬁéﬂc&gﬁ%?@ nant

di stur bance of _oth { | sor P nant
di st urbance ofFRmHdEBs the pgrmacentsatly échlﬁ?t&"e?c“i'/\ﬁ”tlﬁ‘sﬁd,@étﬂm sglisgheieidhe e of
enotions and cediebthémicaltlj ismheiie Tormditisepdod adstheNt dxidetfome thegeef;iHaved 35

predom nant Sﬁ%&gﬂmﬁ% b%QPsh%W?J h{y@?&éa@?@&r&&’mﬁ ?’ﬁ%freﬁé{aﬁesﬁmbn%%@gﬂ&' a

amesi ¢ di sor tive I sorders no
especial | y %Ien'ﬁﬁ?mhm%‘ms‘@ﬁ‘ ‘15‘9“‘6%?@é‘?réﬁ’ra'ﬂqc%Wcﬂ"éa@P‘H@raétl‘”TYeas‘F‘éfPPé’V agtfoREnm, 2

CCTOBER 2006 _ 44D it SARAABI0PKIERR 3O3R 45 diiptyohainiandioss bocssestar
di sor ders, ofiffel a@ﬁ\ﬁé/ &Qbho}{hf ﬁ%‘h a‘&% '&1%%'?:?%‘3& fﬁ{éﬁl??lé%tﬁ' %erotghlﬁgﬁder S, of

ammesi ¢ dl SOI’ ers caus causes O efici ency,
bilateral tenpdFdruntaks @%Wﬂl@ ?‘ba peptor antappnist agtiyiEAPEIPPYNYS  and ot her
l'i nbi ¢ encephadctdriing tavhel i‘n@&&ion laredsoseicablectar yeatrent A orgpréphiplape 41 Jiscasdsa S /

sever e CO”Yd" SR @P'on%% ﬂ]% Xuvn?ﬁ%%ﬂ%oﬁhé X&nﬁhagi% ‘3% ¥ ac\’x%‘é%%r peliSor ders

or pat hol og aroun% vent cognitive
i npai rment r estmrﬁnemjc vﬁeoﬂﬁ m@#arrf%ic@amounéwa?rfimsﬁsthe lrwemwﬁ%aymey di sor ders,
i ncl udi ng par anitabde meaeama{tlahq{onobrs;myﬂﬁs,mmelﬁolbmx(g diageer sonal ity di sorder,

schi zot ypi cal peé@rﬁ&ﬁér@d}ﬁ g*s?%ﬁ%?t{}rdergnﬁcll personality disorder,
a | SO

borderline person I'st'rioni personallt di sor der
narci ssi stic per$oigoddisopfessoingiding WB‘F‘&P&Mmf}i@r@ﬁ‘ﬁéﬂ“{"t‘i}/sod‘?%@ﬁﬂéﬁis“’"dependent
personal i tys di sor d@\ﬁt,h o@b&ﬁaﬁ ipsyehatizfpanhrss, vatatpsic $eatmds| inylankhsli¢ ftetureand

personality disor g%hlcgl%atﬁ)rtep@fr p\%tgw&%étfahﬁ qn th]e%ra?e%?gécm% Qgédgy Qwﬁt' sorders

resulting fromvarious causes of the
mani ¢ type, of the ngﬁlp(élégqawal(Rpﬁ@m, *:éhsorder b1polarIdlsorder bipolar I

disorder, cyclothymic disorder, recurrent brief depressive disorder, mixed
affective disorder, bipolar disorder not otherwise specified, mood disorder due

20 to a general medical condition, substance-induced mood disorder, mood
disorder not otherwise specified, seasonal affective disorder and premenstrual
dysphoric disorders.

e Anxiety disorders, including panic attack, agoraphobia, panic disorder without
agoraphobia, agoraphobia without history of panic disorder, specific phobia,

25 social phobia, obsessive-compulsive disorder, posttraumatic stress disorder,
acute stress disorder, generalized anxiety disorder, anxiety disorder due to a
general medical condition, substance-induced anxiety disorder and anxiety
disorder not otherwise specified.

o Stress-related disorders associated with depression and/or anxiety, including

30 acute stress reaction, adjustment disorders (brief depressive reaction, prolonged
depressive reaction, mixed anxiety and depressive reaction, adjustment disorder
with predominant disturbance of other emotions, adjustment disorder with
predominant disturbance of conduct, adjustment disorder with mixed
disturbance of emotions and conduct, adjustment disorders with other specified

35 predominant symptoms) and other reactions to severe stress.

e Dementia, amnesic disorders and cognitive disorders not otherwise specified,

especially dementia caused by degenerative disorders, lesions, trauma,



type, paranoid, disorganized, catatonic, undifferentiated and residual
schi zophreni a, schi zophreni form di sorder, schizoaffect r
del usi onal disorder, brief psychotic di sorder shar ed5 éggghﬁglzg&dl sor der,
subst ance-i nduced 20 psychotic di sorder and psychotl c disorder not ot hervvl se
specified. Akinesia, akinetic-rigid syndrones, dyskinesia and '
medi cat i on- M@NIO8E78 par ki nsonism G lles de |a Tourette sPETHERIAE3ZANd its
synptons, trenor, chorea, nyoclonus, tics and dystonia. Attention-deficit

/ hyperactivity disorder (ADHD). 25 PaiKi nson' s” di sease, dr ug-i nduced

Par ki nsoni sm post-encephalitic Parkinsonism progressive supranucl ear

pal sy, multiple sys ematro é)ug% corticobasal de ener t.ion, Q r ki, nsoni sm ALS
dementia conpl ex al? CB%{BSa‘[aS Jisprdsrscioxips. ppexis, VAT SV ioReoCTi{E

Al zhei mer' s type, disdriiersar dmnesic disatdersaassed by alcdHol decphesmdsof?ommnbnd

Behavi oral distur b@aﬁ@ﬁcyamim&maugém%b%m%;dﬁkreo ﬁagresr;;,ﬁqg iR BftcbiiggEnt al |y

retarded, including restlessness z%n ﬁli fﬁ ram al novenment
disorders.  Down' @daherlighis enegphalilis. neflional loss sqegp t°|:‘3f‘%’8ii GRXPeElYFERIR udi ng
anorexi a nérvosa, /skeyge covulsions andisargayy dﬂg&&;atlvbdismﬂela, vasew dizprdatsyopi cal

bulim a nervosa, o '%&‘%&Rﬁdlé‘f[?d with other 2 OCTOBER 2006 WO
03/ 082878 PCT/ EPO’;#:EQ%

%chol o’g| cal distur bﬁgces vom ti ngld
associ ated with ot‘ﬁ%&mtb’§>¢l§ﬂ'@l‘3’€§§i" 9 coggifteg impaiTRent Zesyitige fom. @?féé’lefiic eating
di sorders. Al DS- agmditiost ed dementia. Chronic pain conditions, including

neur opat hi c pai ngs perative pain
foll owi ng sur gep'y Peiq%](}g?l deré’g é"ﬂ%rd pe?sogﬁh?dl ngfﬂgﬁﬁﬁgﬁs E{tht al so

include adfte pai nPer%"R%ll%fl'é deR, Z@%'&FIWCTSPW%‘SW e5eAntsocial persgnalityt r apri ty
pai n, fibronyal gi adisorderyhoedesieipaisopsitydisydedhisubonic prrohalitg disbrdpai n,
abdoi nal pai n, phﬁaﬂ&ﬁmﬁg&r&mﬂy(‘ms@m& 9%1Wpé%aﬁt§3ﬂ%fﬂ df:&ﬁc?enpa' n, nerve

r oot damage and ar acnnoil ger | at rc al n centr
i nfl anmat ory pai n. Pefggna f%ﬁ'ﬁ?f&%‘g%‘?f&?sa’fe|°9@PHF‘§%EF§%)§3“WH&P’[&'ﬂiﬁ’&PAISE‘FPéHer
di sease, Hunti ngt odisardernorcleerwisCsmeaified.el d- Jacob di sease, Pick's disease,

denyel i natjkng digs %&ﬂoﬁecﬁb@asﬁﬁerm&ﬁliil@ ffom various causes, including
schizoaffective disorders of the manic type, of the depressive type, of mixed
type, paranoid, disorganized, catatonic, undifferentiated and residual
schizophrenia, schizophreniform disorder, schizoaffective disorder, delusional
disorder, brief psychotic disorder, shared psychotic disorder, substance-induced

20 psychotic disorder and psychotic disorder not otherwise specified.

e Akinesia, akinetic-rigid syndromes, dyskinesia and medication-induced
parkinsonism, Gilles de la Tourette syndrome and its symptoms, tremor, chorea,
myoclonus, tics and dystonia.

e Attention-deficit / hyperactivity disorder (ADHD).

25 e Parkinson’s disease, drug-induced Parkinsonism, post-encephalitic
Parkinsonism, progressive supranuclear palsy, multiple system atrophy,
corticobasal degeneration, parkinsonism-ALS dementia complex and basal
ganglia calcification.

e Dementia of the Alzheimer’s type, with early or late onset, with depressed

30 mood.

e Behavioral disturbances and conduct disorders in dementia and the mentally
retarded, including restlessness and agitation.

e Extra-pyramidal movement disorders.

e Down’s syndrome.

35 e Akathisia.

o Eating Disorders, including anorexia nervosa, atypical anorexia nervosa,

bulimia nervosa, atypical bulimia nervosa, overeating associated with other



sclerosis and ALS, other neuropathies and neuralgia, multiple sclerosis,
amyotropical lateral sclerosis, stroke and head trau Letdon

di sorders, including : 15 Substance dependence or agﬁégcﬁﬁgﬁﬁ%$ﬁmﬁthout
physi ol ogi cal dependence, ©particularly where the substance is al cohol,
anphet am nes, anphetam ne-1ike substances, caffeine, cannabis, cocaine,
haIIucinogeH@,Ogﬁﬁﬁvants, ni cotine, opioids, phencyclidi f&T/EPI3/03245
phencycl i di ne-1i ke conpounds, sedative-hxgpotics, benzodi azepi nes and/ or
ot her substances, particularly useful for treating 20 withdrawal fromthe
above substances and al cohol w thdrawal delirium Mood di sorders induced

particularly by alcgh anphet am nes, caffein hi s cal ne,
hal | uci nogens, i nhzg_?)écﬁ{)lg,glc%i (lzsg r?%ng%, 2?)@%%;55?6%%%%‘&/c‘ﬂﬁ%iprslgh()ﬁ dat i ves,
hypnoti cs, anxi ol i wistsbanaes apd mewn-spegified eavoe disordpisxi et y di sorders i nduced

particul arly by al gabglassogiipideemsataes, caffeine, 25 cannabis, cocaine,

hal | uci nogens, _i lants, ni.cotine, ..0pioids., . ne i dine. . sedatives,

hypnoti cs, anx OF:F_{%P](? a%‘ﬁ&“%ﬁ%‘%r‘?g‘ﬂ?}’s’g ‘é%’c’? Ethécg%?nagj Getient PaPSYders with

anxi ety. Shoki npaieenknesi-ensrativepeiy fallewitgisugeny: inpluding dental giugeryoBbeet y. 30

Sl eep di sor dFr s algﬁateﬁnshugman?@&mdié _aﬁitd«l]fjﬂirﬂg(el&hlmm'pﬂﬁ, 18R BadK pali asolrmi as

as primary sleep disorders, slgep disorders . relate anot . rent a

di sorder, sleep 'd?pgf)erxérgrrn{t&%mt 0 rgm‘ﬁael%lgra%qem#gﬁcgg am. %ﬁ&%ef’oorrl&g%g I pain,

subst ance- i nduce#bdeminabpaii, Phardern paingticrdoylourgnx and atymenl fice prig@ere rogs

lj_rmr O\d/i ng the quadxﬁatgyaﬂf?r%é@%itié, g%ﬁxﬁabaidy&ﬁw@gihaﬂd inflaghld@yngrisexual desire
i sorders, sexual, arousal disorders. B .or m ¢ di ES... sexual pain

di sor der s, 'Centae R @i R s IAE Fruagaiatiter S B RisBREY 2ol 0

condi ti on, subst area@feldigeledisenss Rigk’ salissasg remyslinaing diserdera) sughastoyiénle on  not

ot her}/vi s? )SpeCihfic%ﬂos;]sTdﬁﬂAﬂIS?Sﬁ&trllei[lﬂ}Sﬁﬂfeéﬂﬂrﬂ‘gﬁ@l‘gia@hﬁlﬁiﬂl@g&hﬁﬁ, g 3 Corrpounfls of
Formula (1), the 5 arpaceutjca epi.a acid or base addition salts
thereof, the stef€ 'crﬁglrcrf ceétfr:%/%(:?elr%sbs}/r%ufo%gmﬁ)}}eﬁ%g?lﬁ%ar'eof , the N-oxide form

t hereof, as wet | Addictiondliserdsrsdinglydingher eof for use as a nedicine, in
particul arif or t&eghbskgicél@pertesiéct abde witloy with®it pipiflogditas Bdpdfdetice, PSychosi s,

Parki nson’s di seas %arﬁaﬂarpyovgl}{che gt%stagci:esl(s) Exlgg}{oi'amphetaxnines, amphetamine-like
substances, caffeine, cannabis, cocaine, hallucinogens, inhalants, nicotine,
opioids, phencyclidine, phencyclidine-like compounds, sedative-hypnotics,
benzodiazepines and/or other substances, particularly useful for treating

20 withdrawal from the above substances and alcohol withdrawal delirium.

e Mood disorders induced particularly by alcohol, amphetamines, caffeine,
cannabis, cocaine, hallucinogens, inhalants, nicotine, opioids, phencyclidine,
sedatives, hypnotics, anxiolitics and other substances.

e Anxiety disorders induced particularly by alcohol, amphetamines, caffeine,

25 cannabis, cocaine, hallucinogens, inhalants, nicotine, opioids, phencyclidine,
sedatives, hypnotics, anxiolitics and other substances and adjustment disorders
with anxiety.

e Smoking cessation.
e Body weight control, including obesity.

30 e Sleep disorders and disturbances, including :

e Dyssomnias and/or parasomnias as primary sleep disorders, sleep disorders
related to another mental disorder, sleep disorder due to a general medical
condition and substance-induced sleep disorder.

e Circadian rhythms disorders.

35 e Improving the quality of sleep.

e Sexual dysfunction, including sexual desire disorders, sexual arousal disorders,

orgasmic disorders, sexual pain disorders, sexual dysfunction due to a general



10 The invention also relates to a pharmaceutical conposition conprising a
pharmaceutically acceptable carrier and, as active ings8ereBER 2606
therapeutically effective anobunt of a conpound according to the invention,
in particular a conpound according to Formula (1), the pharnaceutically
acceptabl e acid or base addition salts thereof, the stereochemcally
isoneric fornms thereof and the N-oxide formthereof. 15 The conpounds of the
invention, in particular the conpounds apggording to Fornmula (1), the
pharmaceutically acceptable acid or base addition salts thereof, the
stereochemcally isomeric fornms thereof and the N-oxide formthereof 20 or

any subgroup t heph&iial £6aMitiB, slisMidied- G d'shal HafuhQibh RO JTRGthacRh forms for
admi ni stration purgﬁses. Asgﬁgproprl ate conpositions there may be cited all

conposi ti ons us¥F PYEREGISBSFEEYf or systenical 'y administering drugs. To
prepare the pharmaceutical conpositions of this invention, an effective

amount of  t he TRaplekdntindEntiof IR AL 1at Q@RS E&H&Juh&s dfFomildh il @ salt form as the
active ingredi I ned

nt is .comb In.25 1 ntippte adm xtu Wth a .
phar naceut i5calpﬁ§m‘3&%’8b¥]é{l§f”€?@% F‘?‘in ﬂ"W\? it alr‘%%?“’?é@"fﬁﬁ@‘*&imlwlﬁe variety
of fornms depensmege tmms therebf) the \oéxige fopm tiatdofiras svel ias thel pfoedrugsdhéreafsor at i on.
These phar Mac gy AGahedr M A aftic QS0P rEatilE ﬁbﬂr@&ioﬁ, dnRieHN bAnYenfl@sta&sf or m
suitable, in E%E}t |.‘ch gr, f,g{, adm&)s{g ation.orally,” rectally,
per cut aneous| PSYBOSIHArkmsensAisepssiend Pedyrvedeht disgrdetsnal ati on. For exanple, in
preparing the conpositions in oral dosage form any of 30 the usual

phar maceutfoCalTAioialo Ra /T8 h BHEfhaduif @§mp§saljn%m i WLEr, glycols,

oils, al cohols,and the I e case of _oral |iquid preparations such as
suspensi ons, Plgmﬁél}waéma%%?le SRIPArAS 25HYF 1R@PaieTloHberapsaticaly effeciiter | er s
such as st ar chesnntfigasmspound aebiding ta tHe ievehton, inuarticnhné sompxiundieccording

di si nt egr at i ng, pE&RiSN2 I { RIS 1 capsul es
and tabl ets. %oeca sieas(;ﬁlmtg Rﬂﬁﬁa&ehﬁ&ll& chegﬁb 1%?88 oPbase tagﬁlésttgérgé%m&

: elr. ease_in tration,
capsul es repr EESEIHealHOmeny %i%@%ﬁ%@é‘i‘%ﬁ'%%gﬁ@th‘ﬁﬂﬂ forms in which
case soli ds pharmaceutical carriers are obviously enpl oyed. For parenteral
conpositions, the <carrier will usually conprise sterile water, at least in

| arge part, t hlgugh ot h&r f%EeCETCBER. 200? \/&eOS/ 082878 P%PQ%H?{?Z@? - 16-
i ngredi ents, fOF “ARRAIRALLL thegnvenpion, i} pATiiqular fhe compoynds pocordingtn 2tabl e
sol uti ons, f orthe premotwicallyeagcdpableracidlanr baseiadditvom sAlts theesof; ghrer i er conpri ses
saline sol Ut i QRreoBldGORY isoflid!iohAlthBleoParkliid NiohidB forfithdrdst and gl ucose
appropr i i | LR AR PPARLso G, B R R R e el T D7
enpl oyed. Al sdommsdbnadedhistratorspirpates. ds appropzde eoniposigonsiibare amaebé citedradled t o be
compositions usually employed for systemically administering drugs. To prepare the
pharmaceutical compositions of this invention, an effective amount of the particular
compound, optionally in addition salt form, as the active ingredient is combined in
25 intimate admixture with a pharmaceutically acceptable carrier, which carrier may take a
wide variety of forms depending on the form of preparation desired for administration.
These pharmaceutical compositions are desirable in unitary dosage form suitable, in
particular, for administration orally, rectally, percutaneously, by parenteral injection or
by inhalation. For example, in preparing the compositions in oral dosage form, any of
30 the usual pharmaceutical media may be employed such as, for example, water, glycols,
oils, alcohols and the like in the case of oral liquid preparations such as suspensions,
syrups, elixirs, emulsions and solutions; or solid carriers such as starches, sugars,
kaolin, diluents, lubricants, binders, disintegrating agents and the like in the case of
powders, pills, capsules and tablets. Because of their ease in administration, tablets and
35  capsules represent the most advantageous oral dosage unit forms in which case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the

carrier will usually comprise sterile water, at least in large part, though other



converted, shortly before use, to liquid formpreparations. In the
conpositions suitable for percutaneous adm nistration, Tcl?ﬁnﬁﬁrzﬁd(ser
optionally conprises a penetration enhancing agent and? sul tabl e
wetting agent, optionally conbined with suitable additives of any nature in
m nor propor ich additives do not introduce a 10 t

del et elrol ogs &?ﬁgigtz % the skin. Said additives may facili ?Ig?@#ﬁ[u&?p

adm nistration to the skin and/or may be;hel pful for preparing the desired
conpositions. These conpositions nmay be adm ni stered in various ways, e.g.,
as a transdermal patch, as a spot-on, as an ointnment. 15 It is especially

advant ageous i ERIA HEanie PLOLARTIR! ARPE: REBIRSAULRALIRATRAST L1 ons |0

unit dosage formfor ease ni stration and uni age. Unit
dosage for m a<$*®aRe Ay hsiPrEPRiES e’r‘§h‘t"bthﬁﬁ%?rc%?mpy‘s‘ﬁlsél&cét"em?}hg'(“§°S§U| tabl e as
uni tary dosagemtiorearcminturd ofcalirieand ghigosa sqintihe thgjectableshspenaions thyy @fo acti ve

| ngredi ent caleyl atedin \Llﬁc}pgagéj%gﬁoﬁh 58 ek ARGl Rl

association wt e required utical carri es of such
unit dosage fdnaydesmel osf%wéf%mf pecd %%qlf@ OrERIFRAFALIGRS teataafeeetep%ﬂshtebg)
capsul es, pi | |cenvepedydiasitipbetdre s, toldgud form prepgratsons.Ofn thScompoﬂgueﬁ:stsabMﬂe

sol uti ons or %g@g Uhe pdffhetlifonl 16 a0 SRR bl RS ¢ her eof

The conpounds e 1 nvention e as add- on
treatment 25 &SRepn 6‘I“g &%bﬁwoéﬁ suitablg wqﬁtegéswennpaatﬂwmabee%%% syitgble o i nat i on
with any conbiadditivesiof afy natedipeninatpremitivns, exhidhr addititvesedogrioo infrodce a

ant | depr eS8ant St LORKAE 311 A0h URSKAN bl SR A il T ki nson

di sease drugs are currentd/y avaj [ eve prent  or which wll
become avai | a@ﬁelm%trat%o#mstsanén Pomay. P hsirfuldps prepgripe QWd‘F%YCdGﬂ@%‘tS“B’PS acti on.
This i s eval udthest cbmpmsudmmmaymdmhsmsmrem dricantvaydepp. e assatfinsderraalpachyt i cs, 30
anti psychoti cgsg 8h, 2ot LinfoanhKi nson' s di sease drugs are shown to be active.
For exanpl e, oun(?s are evaluated in conbination with antidepressants,
anxi ol ytics, antl psychotics and/or anti-Parkinson's disease drugs for
attenuati an ofit is tspecally addancageous iy formntilaets sdore@bntibined phaweaeutanl t her ef ore al so

relates to a pharmaeeuti oali, gér%?rﬁ'f&je%éd?g irafih 430 ni e Y sksgacCor di ng

tothelnventlon rticu e _Co ounié\ccor Formufa (1), the
phar maceut i cainf aia@egwam used bergingpepsde Bhysifally laﬁﬁetsawfsswt%fredwtart/he 2
OCTOBER 2006 deshgesstach enicdvanimag 4 predsomired quinvityaf attineriegritdiemdaltilatedN- oxi de
form thereof, , d&@ﬁ,eQ{esm&rﬁr@weefﬁ-awQgg&dﬁma%?,qr.@féﬁ&;éam the group of

anti depressants, anxi ol ytic hotics a i nson' s
di sease dPfigsPh W‘F’é‘t’ﬁa %W‘Wp?ﬁstoﬁé‘iégl“@ltﬁ?sége 5“%1”5?3(9%&% "‘g’r“grrakl ng a

phar maceut i cakcaraipesated talslets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.

The compounds according to the invention may also be suitable as add-on treatment

25  and/or prophylaxis in the above listed diseases in combination with any combination of
compounds selected from the group of antidepressants, anxiolytics, antipsychotics
and/or anti-Parkinson’s disease drugs which are currently available or in development
or which will become available in the future, to improve efficacy and/or onset of
action. This is evaluated in rodent models in which antidepressants, anxiolytics,

30 antipsychotics and/or anti-Parkinson's disease drugs are shown to be active. For
example, compounds are evaluated in combination with antidepressants, anxiolytics,
antipsychotics and/or anti-Parkinson's disease drugs for attenuation of stress-induced
hyperthermia.

35  The invention therefore also relates to a pharmaceutical composition comprising the
compounds according to the invention, in particular the compounds according to
Formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the



conprising mxing a conmpound according to the invention, in particular the
compounds according to Fornmula (1), the pharnaceutlcxﬂéyngﬁ@QMgble acid or
base addition salts thereof, the stereochemcally isonmeric forns thereof
and the N-oxide formthereof, or any subgroup thereof and a conpound
selected fromthe group of 10 anti depressants, anxiolytics, antipsychotics
and anti-Parkinson's di sease drugs and a pharnaceutically acceptable
carrier. The invention also relates to tjge use of a conpound according to
the invention, in particular the conpounds according to Formula (1), the
pharmaceutically acceptable 15 acid or base addition salts thereof, the

st er eochem cakieiodheRBRINY %oﬁ)@tﬁd@nﬁﬁﬁér@&fan&ﬂﬂ N- Bﬁde fsnﬁxhe@l&ff orm t her eof, for
t he manufacture,of a rredl ment fordtr &’E (gn anx etaX movernent
di sorders, ps%‘?‘nB’é‘?%"mQ‘@kﬂ ﬁﬂf“@ﬂ}l‘éséﬁ 83&“‘ ggpﬂp i AOPIRPE Sy | vitro
receptor and aeuielpioszantpsychasics andiarepParkinsdn'sdisensy dawgs. si gnal -t r ansduct i on
studi es can be used to eval uate the a2-adrenoceptor ant agoni smactivity and

serotonin hibitor activ of the ent conpounds
i ndi ces for CJHTMT““°B§H*§W§P A5 ZAGeSD éﬁ‘@%’xgﬁpb‘l"ﬁ’@ copp %B&Bnocept ors
and ser ot oni ncempisggonikimg 2 compasyd @ctordimg tg thearventiom mpatimmlmtlmpmadsd

serotoni n transRRideab FOmPE)) thé p‘Fﬁ:’?na@é%mb'a‘iﬁ'%ce%ébl%%cid"&iI 'bEs%Sad&]fnon salts
a2- adr enocept | oss_ of righting

aptagoni s
reflex, obser? 3’@EF°F|IPers§t'%°°g]‘f”E‘8?"y§m “1° FB‘rP"(‘ﬂ" fgmihersgbage of the
conpound  bef er any ngmmhﬁjeofrmd@t@mpdmsm emithe gronpofi rats can be used
(medet omi q'oneanﬁd%ﬁx{egsanté%.nhﬂgrh&e&tﬁgycﬁﬁfcg’é&{‘éd’t‘n Jeaokihlbh's IRERE @k@s iy bi tion

activity, the |b|t|a@ @ea-tvvltches and excitation inrats, observed
after subcut aReSHaceHfg ?fta?cﬁﬂta FCYASH 30 dosage of the conpound before
subcut aneous p-chl oroanphetam ne adm nistration in rats can be used

(pCA-test). Thee mOSRBHALS ré?éié‘s% tHeRie 41Q cBHx%oﬁd@lVa%EErBﬂQ t&tﬁ@ ieffhanl Y be

prepared by a su ion S to t skllled
person. 35 InP "ﬁ é{?ﬂ ‘ifrmpo’f“ﬁjé a&‘i?ﬁ%%‘ﬂ%§%‘@%8%ﬁrﬁ8’%° \I%‘f%fc pf) an be
prepared by aaméaclnasmddlt(ogsnl@rthctrbqf tbastereckhamivally sompérid foomsthengeffand the

Substi tuti on KegGAd Rfth tirkdE, A% tAmafutadui PATRBERAREr VO 03/ 082878
Formula (1V), gen%g)dﬁqrgsrsﬁug %ﬁ(‘%’) m%gen?erxl)t dlSOI' errg%s;'c E)sels %c(:)tunPopHIrf]ema%%g 80(9 Ing to

weight disorders.

20  Invitro receptor and neurotransmitter transporter binding and signal-transduction
studies can be used to evaluate the ap-adrenoceptor antagonism activity and serotonin
(5-HT) reuptake inhibitor activity of the present compounds. As indices for central
penetration and potency to block the as-adrenoceptors and serotonin transporters,
respectively, ex vivo a-adrenoceptor and serotonin transporter occupancy can be used.

25  Asindices of ay-adrenoceptor antagonism in vivo, the reversal of the loss of righting
reflex, observed in rats after subcutaneous injection or oral dosage of the compound
before intravenous medetomidine administration in rats can be used (medetomidine-
test). As indices of serotonin (5-HT) reuptake inhibition activity, the inhibition of
head-twitches and excitation in rats, observed after subcutaneous injection or oral

30 dosage of the compound before subcutaneous p-chloroamphetamine administration in
rats can be used (pCA-test).

The compounds according to the invention can generally be prepared by a succession
of steps, each of which is known to the skilled person.

35 :
In particular, the compounds according to Formula (1) can be prepared by a reaction
(generally called a nucleophilic aromatic substitution reaction) with an amine of



a 1CH2Im + HN, -~~ (() Rz X Rt (1V) (V) wherein all variables, except for
Rl and R2, have the sanme neaning as in Forrmula (1), atj;operbagRhosgne of R
and R2 is an hal ogen and at nost one of RI and R2 is selected fromthe group
of hydrogen, hydroxy, cyano, hal o, OS02H, OSQ2CH3, N R1ORI', al kyl oxy,

al kyl oxyal kylaxy...al.kyl oxyal kyl oxyal kyl oxy, tetrahydrofurei,tzj)f.}E(i;@/(B2_H

al kyl car bonyl oxy, —al kyl t hi o, al kyl oxyal kyl car bonyl oxy,

pyri di nyl car bonyl oxy, aIkyIcarbononxyaLKgJoxy, al kyl oxycar bonyl oxy,

al kenyl oxy, al kenyl carbonyl oxy and nono- or di (al kyl)am no- 10 al kyl oxy.
Such a reaction can also be fornulated either as R3 3 Pir Ro 1RPir] | (CH2
, H~1 0 R\ 15 or as 3 R3 Ro
R Hgl A ~— Pi errmulQig?‘) of"3n 1ﬂte?ﬁed?3té%onl§'o¥ndxacédryﬁ%tc(Mrm(xiaQiV) X ~Rrt R (IVb)
(V) (I'b) or as 2 OCTOBER 2006 WO 03 082878 PCTI EPO3/ 03245 19 R3 Ro R3
Ha PIf 10 R" Pif ®ell R10 (1VQ) (V) (lc) Said
reaction may be garri gn inert sofvent such as pyridine, in
the presence of a §
roomand reflux gk

Iv) V)

wherein all variables, except for R! and R?, have the same meaning as in Formula (I), at
5 least one of R' and R? is an halogen and at most one of R' and R? is selected from the
group of hydrogen, hydroxy, cyano, halo, OSO,H, OSO,CH3, N-RIOR”, alkyloxy,
alkyloxyalkyloxy, alkyloxyalkyloxyalkyloxy, tetrahydrofuranyloxy, alkylcarbonyloxy,
alkylthio, alkyloxyalkylcarbonyloxy, pyridinylcarbonyloxy, alkylcarbonyloxyalkyloxy,
alkyloxycarbonyloxy, alkenyloxy, alkenylcarbonyloxy and mono- or di(alkyl)amino-
10 alkyloxy.

Such a reaction can also be formulated either as

R3
R‘° R '1_
(C H2 - R‘{ (CHZ 'm
RV X

(IVa) V) (la)
15 oras
R® R‘°\ [\,— R®
R? X N\Rn R X
(IVb) V) (Ib)

or as



5 The substituents Rl and R2 may be changed or interconverted into each
other by nethods well known in the art, such as denethyl-3beRRa20o@®CY! ati on,
esterification, amnation and am dation. |In particular, sonme of the
reactions known to apply for the reduction of secondary am nes can be
applied, fogddrtance the reduction of a 10 benzyl am ne rgdigakel.9s t he
correspondl ng am ne-radi cal using for instance 1413r and acetic aC| d or the
synthesis of a secondary am ne radical fyjoma primary amne radical by the
reaction with an i socyanate or an acyl halide in an appropriate
reaction-inert solvent, such as trichloronmethane in the presence of a

sui tabl e base, such gs_ triethylLem ne. 15 The StaR‘E’I n teria d sone of
the internediatge conpo ndsonpou;snds that at'et '_g ially

avai | abl e or may @ pf ep&Had ccof'dmrgg L OTTONVEAL reaceron pr ocedur es
general |y knowtH n”the art. 20 The i nférmedi ate ¢ rrpounds in particular the
i nt er nedi at e conpounds according to Fornmula (IV)® nore in particul ar
according to Formula (IM/R), (1Vb) and(\)l Vc) can be prepdiced according to
vari ous ways. In particular, the conpounds according to Fornula (I1V''), i.e.
conpounds according to 25 Formula (IV) with a Pir-radical according to
Formula (Ila) can be prepared by a nucleophilic substi tut| on reaction with
a substi t ut ed SPHF@ELCT Y brapicdionyn@aeactiprinery solyept such as pysiding; Bthedi at e
conpound of Ftpfemlcaot(a\éuitabelemheeﬁxcheﬂcrmamypebaameaemedmomuhd reflug reaction
i nert solvent é"{j’% di oxane, methylisobutyl ketone or N, N -

di nmet hylformam In the presence of a suitable base such as potassium

car bonat e, 530 sodi um carbonate or triethylamne, or even wthout a base,

usi ng in this Thasubstituaask' and R @my be thangaiye iterodnvienedintoraéMother bgonveni ent

boT] EPo3) 03295t FaL kRN, 9%@8%‘3‘ i by llioft AblauoH2 %ﬁ@ﬁ@? SoWL (\~\R
Rz i | (CHz) mAmipation apd apmigatipn.sn pafipular( spme of thgreactionsinpyatq ‘H’PB’r RetEat e
co nrpo und of Fegdittiod of $4cbndant aniigs cas bedppliad) Yordnkstdreb the redaetidn of @

10  benzylamine radical to the corresponding amine-radical using for instance HBr and

acetic acid or the synthesis of a secondary amine radical from a primary amine radical
by the reaction with an isocyanate or an acylhalide in an appropriate reaction-inert
solvent, such as trichloromethane in the presence of a suitable base, such as
triethylamine.

15
The starting materials and some of the intermediate compounds are compounds that are
either commercially available or may be prepared according to conventional reaction
procedures generally known in the art.

20  The intermediate compounds, in particular the intermediate compounds according to
Formula (IV), more in particular according to Formula (IVa), (IVb) and (IVc) can be
prepared according to various ways.

In particular, the compounds according to Formula (IV"®), i.e. compounds according to
25  Formula (IV) with a Pir-radical according to Formula (Ila) can be prepared by a
nucleophilic substitution reaction with a substituted piperazine according to Formula
(VI) on an intermediate compound of Formula (VII). These reactions may be carried
out in a reaction inert solvent such as dioxane, methylisobutylketone or N,N°-
dimethylformamide, in the presence of a suitable base such as potassium carbonate,
30  sodium carbonate or triethylamine, or even without a base, using in this latter case

excess of reagent of Formula (VI). Convenient reaction temperatures range between



5 leaving group, in particular halo, such as chloro, brono or iodo or

sul fonyl oxy, such as nethyl sul phonyl oxy or 4-nethy|be9%ﬁ§%ﬁ&hﬁg | oxy. The
conmpounds according to Forrmula (IV'') can al so be prepared by a 2-step
reaction schene in which an internmediate conpound of Formula (V1) is first
reacted (st W th a substituted piperazine accordi | a
(Vi) afte?w\?hjo%/g%}%he R3-radical is introduced into the rﬂ;gﬁéptgf’/nsgsyu

i nternmedi ate conpound of Formula (I1X) (shgp 2). Reaction conditions are
simlar to those descri bed above for intermedi ate conpounds of Formul a
(,Vila). (RA)n e N (R~ RL NON ™NH (step 1) Rz Il i X (CHz)ym. HW NH -~~
Rz X (CHz) m (Mdodc ind 1sh9c.(1 X) 15 In internedi ate conpound of Fornmula (VII),
L represents any suitable reactive |eaving group, in particular halo, such
as chloro, bronmo or iodo or sulfonyloxy, such as nethyl sul phonyl oxy or

4- et hyl benzenesul f onyl oxy. One of the nitrogen function§ of #he substituted

pi perazi ne of FgrnuI#”gVIll)Lnaym3+s R* 20 ke pr cted, £v¢. by a ,
tert-butyl oxycar greups” Ra [\\ Vo (CHz) (\ RYRI ~CHA- RL NNO ~(j~ (step
2) CHZ)mNJ L. xt mRz X X (X) (% X" In the conpound of Formul a
(X), L represents any suitable reactive |leaving group, in 2 OCTOBER 2006 WO
03/ 082878 PCT/ EPO3(¥RR45 -21 parfypul ar hal o, suchpd® chloro, bronmo or iodo
or sul fonyl oxy, such as nethyl sul phonyl oxy or 4-nethyl benzenesul f onyl oxy.

Al so, R3-CHO may be used instead of a conmpound of Formula (X) wherin R3 has
the sane meanilpdpedatermedias spmpguadaf Fgrmyla( Semessnts aoablgreasiveor nul a
(1'V'") can 3l deavitg growpp ar paetichiar Bal@ -sedheid chie s bioato or $alb @feulfoRyloky, Glichaid |

i nternedi ate %etEﬁMEHoﬁyl()J&Qr J-rﬁeﬁxﬁﬁ&fz&gsmo%ploﬁﬁ acid according to

The compounds according to Formula (IV"") can also be prepared by a 2-step reaction
scheme in which an intermediate compound of Formula (VII) is first reacted (step 1)

10  with a substituted piperazine according to Formula (VIII) after which the R3-radical is
introduced into the resulting intermediate compound of Formula (IX) (step 2). Reaction
conditions are similar to those described above for intermediate compounds of Formula

(IV"a).
(R%),
o~
, N~ ] ®% . N-Q ﬁ\ Y (step 1)
2 (CHo)w™ - »f})NH _>R;©fj)\(cm>{
X X
(VI (VIID (IX)

15 Inintermediate compound of Formula (VII), L represents any suitable reactive leaving
group, in particular halo, such as chloro, bromo or iodo or sulfonyloxy, such as
methylsulphonyloxy or 4-methylbenzenesulfonyloxy.

One of the nitrogen functions of the substituted piperazine of Formula (VIII) may also
20 be protected, e.g. by a tert-butyloxycarbonyl-group.

R%, <§? .
N~O AN
1 ACSNH R! \ 2
i I (CHo)™ r!;\) + LR i:dj)\(cHz)m/N\‘/l (step 2)
R2 X " R X
(IX) (X) (Ivlla)

In the compound of Formula (X), L represents any suitable reactive leaving group, in



Formula (XI) (step 1), followed by a subsequent reduction of the

carbonyl -function of the intermedi ate conpound of For BdcatoptRlzhed StEP 2) .

Reactions of step 1 nay be 10 carried out in a reaction inert solvent, such
as chloroform dichl oronet hane, tetrahydrofuran, dinethylformamde or a

m xture thepaPisosiesé Ng any of nmethods known to a person pkikbBfsdsp the art
usi ng condensation reagents such as 1,1'- carbonyl dii m dazol e,

N, N -di cycl ohexyl carbodii mi de or by prewvijous transformation of carboxylic

acid of Formula (XI) into its corresponding acid chloride. Reactions shown

15 in step 2 can be performed using a suitable reduci ng agent, such as

l'i t hi um al uni Ewﬁbumyﬁrd, §ith 84 chidrb/Bro bl brckalforlylbx@, subh 4abl e sol vent, for

exanple tetra rof uran General | t he react | 3 run, at

Comperature r AP RuPhEDie & nihilpt AP BRE O T R R R o
Rz /H N-kA ( stnsfeadyfa qogipoynd of FarmdofX) whedpR) hasth¢ saxae ngegnipg @xin hormelg (RB) A O
(Re)O NARL qp(\ N"-AR2 | / | (CH)n~H- --- Rz | i X (CHZYH (step 2) X
R3= CH2A (§II) (XII'1) In the internedi ate conmpounds of Formula (XI), (XI)
and (XI11),” the A-grou represents an gptionally substituted aromatic

- hormocyclic or Theewn lakeordingtp Foymula@@V rven alde bryprepapesirtiyi acd-stgp wsactioonpl et el y
hydr ogengt ed BMQ&}@%WH@}E\arPih@}nﬂedﬁte gﬁPﬁdﬁUlm(ﬁ()Zéreaét&{Witﬂ Mic{ﬁcc({i’ﬁ?@}[ﬁb onet ﬁr
nmore carbon atons 4 ce ne ar re a se r.om t he
Or oup_of oxyq R oY B ERIREEH o % stieehe R BaRt M earegv Ep bR iamar o™
OCTOBER 2006 thaintemiedargpapaa/dfPoandaadb (step2). Beactionsedstep | mag bPi r r adi cal
that has heen cagbd HREh ARANRN ideRlsBIvERIiuaE & IsTPRHAWchfrofi@hanel @ (VI1) in

whi ch X=0 may be) of G030 SRR Ha e oPa miuflre HRkdo? Using aly R JENGIE + CHO
to a person skilled in the art using condensation reagents such as 1,1°-
carbonyldiimidazole, N,N’-dicyclohexylcarbodiimide or by previous transformation of
carboxylic acid of Formula (XI) into its corresponding acid chloride. Reactions shown
15 instep 2 can be performed using a suitable reducing agent, such as lithium-aluminum
hydride or aluminum hydride, in a suitable solvent, for example tetrahydrofuran.
Generally, these reactions are run at a temperature ranging between —~20°C and room

temperature.
®R%n ®n |
Ri@(?\(cn)/ﬁ)m R‘ﬁ%.g\c /Q)N * (step 1)
2 + ACOOH ——» _, (CHo)w
RZ X R X
(IX) (XI) X1D
20
& ] NI
, Xy R A A 7 ep2)
R e~ —_— R el
R2 X X
R3= CH,A
(X1D) (X1

In the intermediate compounds of Formula (XI), (XII) and (XIII), the A-group
represents an optionally substituted aromatic homocyclic or heterocyclic ring system
including a partially or completely hydrogenated hydrocarbon chain of maximum 5

25  atoms long of which one or more carbon atoms may be replaced by one or more atoms

selected from the group of oxygen, nitrogen and sulphur, with which the ring system is



R CHO + cc~Ak N (step la) Fe OGHLN+ I / _ ~tC CAOAk (XIV) (XV) (XVI) In

i nternedi ate conpound of Formula (XV), L represents anyoggbiBaRheoe €acti ve

| eaving group, in particular halo, such as chloro, brono or iodo or

sul f onyl oxy, such as et hyl sul phonyl oxy or 4-net hyl benzenesul f onyl oxy.

Furt her nore, Ln.internmediate 10 conpound of Fornul a ( represents any
Cl 6 al kyl -gvrvéll(}%?ézi&r% particular an ethyl- group and mis %(ngo;‘é‘? in
Formula (I). Internediates according to Bormula (VII) in which X=NH may al so
be prepared in an equival ent manner according to above step | a, provided
that the intermedi ate 15 conmpound of Formula (XIV) is replaced by its

am ne-anal og o . I r L5.h the am ne group protected
with e.g. a Cc%ﬁgl%égﬂggg.{r%éea)g‘law%sg%e?lg%meéta\eg%&ehay be carried out in a
reaction inert solvent, for exanple, tetrahydrofuran or dinmethylformam de,
i n the presenclatefifiediats Ednipdundiad Torntilkc(VIPn Shidh XAOQhayiset prepatddiccdidiflg tode, and

the addition - et.he ch as 18-crown-6 or 15-crown-5. 20
Conveni ent regtg:1 ?’gﬁ&ﬁgqn%ag{rlg}[%%éyr'ange bet ween roomtenperature and 60C. R+

\ HORt CHO ~~, CRI NCFA" - f~H2)rtf QOZP.lk RZ X N % cH2), COZAl k (step

I b) H_ O (XVIIg cHoXVI 1 1) Interrrgdiate'o Earoul a (XVII11) are
converted to oxi of Eor stag=art]- P5 known t%glpi S,.ysuch as
usi ng hydr oxyl ek rochloride in the pr €sence of KAwBEs or g%'/!‘?% lE?‘l)ne in a
reaction inert solvent, for exanple ethanol (step 2). 2 OCTOBER 2006 WD
03/ 082878 PCT/ EPO3/ 45 -23 R NH20Hcl R CNCH ( MCOG Ak _ RY V\ x
N~(cRZ)r COAJk (st ) (XVIII I X) Internedia onpounds of Formul a

(XIX) are oxidized to their nitril oxides and undergoes in situ an

i nt ramol ecul ary, Gyolaagdelichi &mdyoif%%iu W)L TR fy SOIRAHEAT VO leavih®” MU! @
(XX). This oxilaat Ion can t‘g carrie T%txvgél rfg’_%a SO furrlﬁi%ypochl orl tlegsol ution
group, in particular halo, such as chloro, bromo of i0do or sulfonyloxy, such as
methylsulphonyloxy or 4-methylbenzenesulfonyloxy. Furthermore, Alk in intermediate

10  compound of Formula (XV) represents any C,.¢ alkyl-group, in particular an ethyl-

group and m is defined as in Formula (I).

Intermediates according to Formula (VII) in which X=NH may also be prepared in an
equivalent manner according to above step 1a, provided that the intermediate

15 compound of Formula (X1V) is replaced by its amine-analog of Formula (XVII),
preferably with the amine group protected with e.g. a COCF3- group. The alkylation
step may be carried out in a reaction inert solvent, for example, tetrahydrofuran or
dimethylformamide, in the presence of a strong base, such as sodium or potassium
hydride, and the addition of a crown-ether, such as 18-crown-6 or 15-crown-5.

20  Convenient reaction temperatures range between room temperature and 60°C.

1

R CHO
R HO
; A~y CORK — ;(;v\ oA
R"DC(: C’FaL/\/\(C 2)ni3 R NI CH)S O (step 1b)
Hl

(XVID) XV) (XVIID)

Intermediates of Formula (XVIII) are converted to oximes of Formula (XIX) using art-
25  known techniques, such as using hydroxylamine hydrochloride in the presence of
NaHCO; or pyridine in a reaction inert solvent, for example ethanol (step 2).



5 in the presence of triethylamne in an inert solvent such as .
di chl oronet hane at room tenperature. Oxidation can al sgdiesRfRRbey med usi ng
Chl oram ne-T (N-chl oro-4- nethyl -benzenesul fonam de, sodiumsalt), stirring
and heating in a solvent such as refluxing ethanol. At this stage the two

stereocentr b of Formula (IV) are forned. 10 D CO2A Kk
" Dal x~~~(cmg’% Rx r~i (step 3) (XIX) (XX Prepar%ﬁ"'@%%—'

i nt ernedi ate conmpound of Formula (XXI) n be achi eved using procedures
known in the an, for instance by reduction of the carbonyl conpound of
Formula (XX) in the presence of a suitabl e redu0| ng agent, for exanple, 15

sodi unbor ohydr-de | ncaosui tabl e sol v Nhies =N@it er, an al cohol ,
t et rahydr of ur an m xture ther-& ner at roomé erature. N N-O
R CO2Alk R OHg CHRM@ACOAK(CHR) (st 0”? )RR ) 20

The internedi ate conpound of Formula (Vi) can be pr epar ed from i nternedi ate
conpound of Fornula (XXI) using standard techni ques. Thus, reaction with

met hanesul f onyl cHK¥iide or 4- et hyl benzenesul f onyKIXhl ori de in the presence
of a base, such as triethylamne, in a reaction inert solvent, for exanple
di chl or onet hane, at 2 OCTOBER 2006 WD 03/082878 PCTI EPQ3/ 03245 - 24-
reaction t enpBtermediats compryndyefiFampe XIBG arsRxidizsd e theirpits é’cxiﬂe%an% el ds the
cor r espondi ngusdergdoedylsmayn ﬁ&amdedlﬂateydldfddemmdnmlﬁg nempedistel c@hpdundsiof a (VI 1) .
The correspo i ng

it er mad at o Tt (X3 “DEGlidkBbh U 3Rl S g <G8 Bpocicle B! 12
presence of 5mttb% PSRt érmwawae miarl?ﬂapr*rsebvetﬂi Yeh ?Smhi/or%?%ﬁ@t I9fch as

t et r ahydr of ur empesature. rdidntian chn al@ftepeiforthet hengChlotthdne-R(Nihlofo-GH2r O +

(C2). (step ﬁl)ethyl-benzenesmfonamide, sodium salt), stirring and heating in a solvent such as

refluxing ethanol. At this stage the two stereocentres a and b of Formula (IV) are

formed.
10
R C=NOH R! d (CH,2CO2AK
R m
II _ CO,Alk (step 3)
R X7 N\ CHy R X
(XIX) (XX)

Preparation of an intermediate compound of Formula (XXI) can be achieved using
procedures known in the art, for instance by reduction of the carbonyl compound of
Formula (XX) in the presence of a suitable reducing agent, for example,

15  sodiumborohydride in a suitable solvent, such as water, an alcohol, tetrahydrofuran or a
mixture thereof, generally at room temperature.

1 i
R cO |k

m e R (step )
R X

(X%) oex

20  The intermediate compound of Formula (VII) can be prepared from intermediate
compound of Formula (XXI) using standard techniques. Thus, reaction with
methanesulfonyl chloride or 4-methylbenzenesulfonyl chloride in the presence of a

base, such as triethylamine, in a reaction inert solvent, for example dichloromethane, at



XRx (XXI') (VII) It is evident that in the foregoing and in the foll ow ng
reactions, the reaction products may be isolated from bkeoBeR2bdcON NMedi um
and, if necessary, further purified according 10 to nethodol ogi es generally
known in the art such as extraction, crystallization and chronmatography. It
is further Qy?q§&ﬁgﬁhat reaction products that exist in nmyrg4 ,@ne
enantioneric form nay be isolated fromtheir m xture by known techni ques,
in particular preparative chromatography4. such as preparative HPLC.
Typically, internediate conmpounds (VI1) and (IV) and final conpounds
according to Formula (1) 15 may be separated into their enantioneric forns.

Conpounds acc %&iiﬂﬂtenﬁexfa{h?es IrARRI3tHe Rt eh 0°CVMRd GEbm Tefrlplr Qﬁis eepar ed
according to the fol o§%P%prea t.i on schen&t%Schenedl ﬁféﬁﬁ'ﬂﬁ

i ntermedi at e COFRWORENE nygive git \WPPquRa p l?‘gfm‘ ARyt ed with a
di hal oder i vat icpgespbnding mld-deriz@ti\e)¢xh hlso bsprmparst, egdeenting istchnédiptes, in t he
presence or a%ﬁ{ﬂ@ﬁld%ffﬁmh&s@oﬁ?@nh &p%&y'lﬂh%&ﬁhmer ﬁ@ﬂéﬂr&@n&cﬁﬂem SUCh as

chlorof orm_dic Flromet hane or }roroet an eacti

tenperat ur@s rEFGMRYMsEENe H? ‘PCB%WPt"bCNpSB VEtuHE %ﬁfﬁ"*’é‘éﬁf"ﬁ%"e FtHT‘H%
i nternedi at e admpmumuembmﬁornula (XXI11). An aldehyde of Formula (XXIV) is

reacted with tert-but mne (XXV) in an aprotlp sol v, such as tol uene,
e:f«tbrux tenperature W (cug:[./l\/\%ter using a
s aC ’)Dean‘SﬁTr‘k—waTéT"sg yi el di n§'Ri mi ne of

stirring and 25!
standard devi ce,

Formul a (XXVl).R ¥yl ation of internediate conpouﬁﬁ of Formula (XXVI)
with internediate conmpound of Fornmula ()(XIlIl) can be achieved in the
presence of an al kyl-lithiumderivative, such as n- butyllithium under an
inert atnosphere hn a dry inert solvent, such agyg{ tetrahydrofuran, at
| ow t enperatures rangi ng between -78C and 0C, yielding an internediate
conpound of Fornmula (XXVI1). The internedi ate conpound of Formula 2 OCTOBER
2006 WO 03/ 08§28 éddddciiaERdR/ feﬁgéﬁg anc215 tl(émwlhg reﬁﬁﬁbnb@leﬂéﬁlﬁaﬁ pebdlits reacti on

of internediatg r@%%&‘{%&%om the Gcact onbl W and) {f necessarya ﬁurﬁi@t‘i chcbﬁfx o the

presence of a Byse’ Carbona % a | over
al kyl - al cdfol t W@O@lwmrgl@/ﬂ@wwlrytha@ﬂ sYsas ﬁmﬁmnafrwtélllzmonandy t he
oxi dation of tch@nawghPphy el is\farhey eviddnt fhaf readtian prédddtd thit ekidt intrSordtHah bhe OXi de

and 5 subseque oa inte di at e_conpound of
Formula (XX X) nantnomer?tbttonn a%J be 1%(9%&& £l Eﬁ%lrgmxtaeareab kno {enﬁmqu E,es such as

t hose descrlbéﬂ“ﬁﬁ@ﬂéﬂﬁﬁwveﬂﬁ@éﬁﬁ@ﬁﬂﬁ%@mb@NEEHWﬁWBHPﬁ§rHﬁpﬁabXIX) to give
i nternedi ate ¢RepRUAGSMbounds (WINAand (IV) and final compounds according to Formula ()

15  may be separated into their enantiomeric forms.

Compounds according to the invention in which X=CH, may be prepared according to
the following reaction scheme (Scheme 1) in which an intermediate compound
according to Formula (VI) is first N-alkylated with a dihaloderivative of Formula

20  (XXII) using standard techniques, in the presence or absence of a base and in an inert
reaction solvent, such as chloroform, dichloromethane or 1,2-dichloroethane, and at
reaction temperatures ranging between room temperature and 80°C, yielding an
intermediate compound of Formula (XXIII). An aldehyde of Formula (XXIV) is
reacted with fert-butylamine (XXV) in an aprotic solvent such as toluene, stirring and

25  heating at reflux temperature with removal of water using a standard device, such as a
Dean-Stark water separator, yielding an imine of Formula (XXVTI). C-alkylation of
intermediate compound of Formula (XXVI) with intermediate compound of Formula
(XXIII) can be achieved in the presence of an alkyl-lithium derivative, such as n-
butyllithium, under an inert atmosphere and in a dry inert solvent, such as

30 tetrahydrofuran, at low temperatures ranging between —78°C and 0°C, yielding an
intermediate compound of Formula (XXVII). The intermediate compound of Formula



(XX). 2 OCTOBER 2006 V\003/082878 PCT/ EPO3/ 03245 -26- Schenme 1 (Red IRa)n-
a ~\NR3 H-\J R + CI~ICHzYC ~(CHy N~ (step 1) (VW )zé&Q)ﬂ,ﬁRQMIII) RHO
*NHRL r 2 zt' Rz R2/ (step 2) (XXIV) (XXV) (XXVI) 5 (R>" R NR Rx
~j\N~ NRa Rx I \N G\ (CHm~~ R (\ ICH, (step 3) (X)CVI) (0(111) (XXVII)
z \ \N CH NyBaznd2fsRENH2OH | [ (CH2)mNJ --F R2 | [/ ( CHypriphsose st €P 4)
(XXVIT) (XXVI11) R \NOHNR3 R (CHXrNrIJN R~ ( (step 5) Rx (CHxIm NI ~/1
Rl : /1 (XXVII1) (XXIX) It is evident bhat the reaction steps d| scl osed
above may be adapted to the specific 10 reaction products. The reaction
steps disclosed may be perforned in any way known to the skilled person,

i ncluding in sXwt ﬂﬁ‘y @épxe%a:am 'ldadﬁbﬁsmfeﬂﬂsawtmmmeoﬂmaa ®MVIIg  whi ch
the reaction \Plthohdil,é X l Al q}ée rese ceoé eslgensu e;[sescr) l%nllza)a(‘crz]ar 0 te i s&va final

cl eavage step - er&dtdly n?f%g §i%R eTi a P% Bp Sy

embodi nents aweh ﬁdialpwatailkyﬂrslcrelax}ékbebwougg@mﬂyédrow tomperafiret Foallyy thepl es
further in thixsdaB&Pbf tRAéAiRL derfafidel SEBERAD OOX vV MP1O B4 Kl BX7de BT/ EPO3/ 03245

5  subsequent in situ cycloaddition to give an intermediate compound of Formula (XXIX),
may be achieved by similar standard techniques such as those described above for
intermediate compound of Formula (XIX) to give intermediate compounds of Formula
XX).



-27 The follow ng exanples illustrate the present invention w thout being
limted thereto. Experinental part 5 The carbon ring pgghesERZodsyst em for
t he conpounds according to Fornula (1) used in this application is as
follows : 12 g3 R3 8RI \ gaa3a (CH2)mPir R7 6 52845 10 O sone
conpounds th te stereochem cal configuration of th reogeni c
car bon aton(g?%?ﬁgkéln was not experinentally determ ned. %qiﬁi g “cases the
stereochemically isonmeric formwhich was,first isolated is designated as "A"
and the second as "B", without further Feference to the actual

st ereochem cal configuration. 15 However, said "A" and "B" isonmeric forns
can be unanbi guously characterized by a person skilled in the art, using
art-known nethods such as, for exanpl eSchgmedy diffraction. The stereogenic
centres a and b in conpounds of Formula (1) have respectively the ring
nunbers 3a and 3. 20 Hereinafter, "DVF" is defined as mwptdlnethylfornanlde

"DIPE" is defin@® as dllsopropyl ether, and "THF" is
tetrahydrofuranq\ reQﬁkayfo@ p@ﬂthe_Lnter ate c unds (%%Bhple A1l
25 A m xture of

a. Preparation ntermedi ate I M" conpound £°0 (Cmm(
(3-clrloro-2-nethyl-1-propenyl)benzeen (0. 0506 nDI) 1, 1- di net hyl et hyl
1-piperazinecar29§ylate (0. 07 | ) and NaHCO3 (0.g§§ﬁlnnl) in CHCl 3 (150
m) was stirre nd refluxed for 9 hours. The react R m xture was treated
with water and this m xture was extracted with CHZCI2 The resi due was
purified by shogt gpen.gel um onatography ove g (el uent:
CH2C12/ CH3COH 99/ e pure fr ,u..gns_me.Le_&OCTZO 3/0 2878
PCT/ EP03/ 03245 ﬁc step 2

(XX1V) (XXV) (XXVI)

R 1 s
Ry \N { \ N,R R . ’/\N/R
R;C(\ " NN "\) R2 # (CH,),,\/N\) (step 3)

CXXVI) (XXTIN) (XXVII)
(CHz)m (CH, mN\) (step 4)
(XXVID) (XXVIIT)
N N R?
R S R R I cH N(\
I:(\/\/\ o Cham (step 5)
R3 A ~cHpzN R2
(XXVIII) (XXIX)

It is evident that the reaction steps disclosed above may be adapted to the specific

10  reaction products. The reaction steps disclosed may be performed in any way known
to the skilled person, including in solution or as solid phase reactions, the latter during
which the reaction products are bound to a resin material and are - in a final cleavage
step - released from the resin material. Examples of such embodiments and
adaptations have been disclosed by way of the Examples further in this application.



-28- collected and the solvent was evaporated. Yield: 16.7 g of internediate.
conmpound | (98% . b. Preparation of internediate N cometdskrokN.) (B
Trifluoroacetic acid (81 m) was added dropwi se to a sol ution of
internediate 5 conmpound 1 (0.0496 nol) in CH2ClI2 (350 m) and the resulting -
reaction m yfur stirred for 4 hours at roomtenper reaction
m xture was cooﬁe%nd al kalized wth 50% NaCH. Thi gpm i%%llpgm\?@s}gext ract ed
and the organic solvent was vaporated. ¥ield: 9.6 g of internediate
conpound 2. 10 Exanple A. 2 a. Preparation of internediate O conpound 3 F
oOoH 11a1  (E) K2CO3 (0.0265 nol) and ethyl (E)-4-brono-2-butenoate
(0.02145 nol ) were added to a solution of 4-fluoro-2-hydroxybenzal dehyde

(0.0143 nol) | (16 m), stirred at QC. The reac m Xt ure was
stirred for 5 %W‘éﬁ e?“l%‘%’r?st‘aﬁ'ﬁfféﬁeélfetﬁr%gent\?&‘teé?‘o’b\)éfg OUéEl‘a lﬂa&ﬁ%t HF'E i xt ure
was extracted with CH2Cl2. The separated organic |ayer was 15 dried
(Na2S™), fil Elﬁﬁe?iﬂmeﬂt@f_jgahhe sol vent evaporated. The residue was purified by
short open col'umm chronmat ography over silica gel (eluent: CH2O 2/ hexane 1/1
and 2/1). The desired fractions were collected and the sol vent was

evapor at ed. Ykt chrbod rihg ngmbéringispstem fiar cheabmpownis acrodli®g tolFormfule pnst ion  of

i nternedi ate mns?ﬂ HHHPB%'%II%WS FOIIl ON~O0 [(E E)+(Z E)I 20 NaCQAc
(0.0207 nol) an R roxyl am ne (0.0165 nol) were added to a sol ution of

i nternedi ate corrpound 3 (0.0138 m)l) in ethanol (35 m), stirred at 0 C. The

reaction mxture was stirred for 2’ S ath%n, CH2d 2 and wat er
R
(CH)m

wer e added. The 2 OCTOBER 20863 928,

10
Of some compounds the absolute stereochemical configuration of the stereogenic
carbon atom(s) therein was not experimentally determined. In those cases the
stereochemically isomeric form which was first isolated is designated as “A” and the
second as “B”, without further reference to the actual stereochemical configuration.

15 However, said “A” and “B” isomeric forms can be unambiguously characterized by a
person skilled in the art, using art-known methods such as, for example, X-ray
diffraction. The stereogenic centres a and b in compounds of Formula (I) have
respectively the ring numbers 3a and 3.

20  Hereinafter, “DMF” is defined as N,N-dimethylformamide, “DIPE” is defined as
diisopropyl ether, and “THF” is defined as tetrahydrofurane.

A. Preparation of the intermediate compounds
Example A.1

a. Preparation of intermediate |/\ Nm
compound 1 >'/0\"/N\)
o) (E)

25 A mixture of (3-chloro-2-methyl-1-propenyl)benzeen (0.0506 mol), 1,1-dimethylethyl
1-piperazinecarboxylate (0.076 mol) and NaHCOj3 (0.0506 mol) in CHCl; (150 ml) was
stirred and refluxed for 9 hours. The reaction mixture was treated with water and this

mixture was extracted with CH,Cl,. The residue was purified by short open column
chromatography over silica gel (eluent: CH,ClL,/CH3O0H 99/1). The pure fractions were



m xture was neutralized with a saturated aqueous NaHCO3 sol ution. The
organic |layer was separated, dried (Na2SO4), filtered, gagfobbR 268! vent was
evaporated. Yield: 4.65 g internediate conpound 4. c. Preparation of
internediate O conpound 51 O~ F/ O(CS) 5 NaCO 4% (0.0348 nol) was
added dr opw solution of internediate conpound 4 1) in
CH2C12 (70 n???;/gkg%g C. The reaction mxture was stirred %gg%%gﬁogg}rgs at
roomtenperature. Et3N (0.0261 nol) was 3glded dropwise at 0 C and the
resulting reaction mxture was stirred for 24 hours at room tenperature.
The organic | ayer was separated, dried (Na2SO4), filtered and the sol vent
was evaporate i J4f b . f;

chr omat ogr aph;‘/c og)%/gg% ésllﬁlﬁlieggﬂlé}é%E é?‘ggﬁgéd @%%ngg“gggeﬁ%gg}e%?}# ﬁﬂie}‘rcl1 l90/ 10).
The product f @8} ons were coll ected and the sol vent was evapor ated. Yield:
1.2 g of internediate conpound 5 (26% . d. Preparation of internediate O

conpound 6 OH yFplofratfedoPinterhieBid (0. 0105 NYas Augetkporti onwi se to a
sol ution of internediate compound 5 15 (Q, W o) ) i E (32 M) and H20
(3 m), at 0 ceempaundZaction mixture was stirred for 22%hours at room

tenperature. A saturated aqueous NH4Cl solution @as added and this m xture

was extracted with CH2Cl 2., The sepa d organic.layer. was dried (Na2SOH),
filtered and tﬁ‘ﬁﬂgm%lﬁtamg&%ldapg?gaJdgérﬁrngg fofR1uliel obifenedide by short open
col umn chr dmatcompaysidyl (00496 wpl) incGHEB] (36@miend the@RUINL réacimomBtute wad CH2C12/ 2
20 propanone 4ikdd fof B Bodeail ro8Hl iR fehir® Mhe YREGonRixhREWELoBRE atd MkalRty ENt  Was

evaporated. Yield: Q. .of.interrrexg'iéat copound 6,.(81% . e. Preparation
of "t or e adif0% g, P gt RS atef sl R SER oA AR g a6
PCT/ EP03/ 03245Yielg(.6 giof inteBnediate pempovnd 2onyl chl ori de (0. 003696 not) was
added to a solution of

10 Example A.2

a. Preparation of intermediate ?
compound 3 /@f‘
F o/\/\,ro\/

o)

(E)

K,CO; (0.0265 mol) and ethyl (E)-4-bromo-2-butenoate (0.02145 mol) were added to a
solution of 4-fluoro-2-hydroxybenzaldehyde (0.0143 mol) in DMF (16 ml), stirred at
0°C. The reaction mixture was stirred for 5 hours at room temperature. Water was
added and this mixture was extracted with CH,Cl,. The separated organic layer was

15  dried (Na;SOy), filtered and the solvent evaporated. The residue was purified by short
open column chromatography over silica gel (eluent: CH,Cl,/hexane 1/1 and 2/1). The
desired fractions were collected and the solvent was evaporated. Yield: 3.47 g of

intermediate compound 3.

b. Preparation of intermediate N’OH
compound 4 Ji:(u
F O/\/\“/O\/
(¢)
[(E,E)YH(Z,E)]

20 NaOAc (0.0207 mol) and hydroxylamine (0.0165 mol) were added to a solution of
intermediate compound 3 (0.0138 mol) in ethanol (35 ml), stirred at 0 °C. The reaction
mixture was stirred for 2 hours at 0 °C. Then, CH,Cl; and water were added. The



i nternedi ate conmpound 6 (0.00336 nol) and Et3N (0.00504 not) in CH2Cl 2 (15
m). The reaction m xture was stirred for 60 m nutes abcPeBeRhEfe 2 Was
added. A saturated aqueous NaHCO3 sol uti on was added. The organic | ayer was
separated, dried 5 (Na2SO4), filtered and the solvent was evaporated. Yield:
0.890 g of internediate conpound 7 (88% . Exanple A 3 Pre aration of
intermediate NNO N conpound 8 F O [3a(E), 3A a] A mxture of internediate
conmpound 7 (0.0029 not), internediate compound 2 (0.0035 10 not) and NaHCO3
(0.0043 not) in 1,4-dioxane (15 mM) was stirred and refluxed for 24 hours.
Water was added. This m xture was extracted with CH2Cl 2. The separated
organi c | ayer wdguréwabutriiad®With a s&thiateeraqaboamambe3 ﬁlhlltibﬁnrhefvx‘g'lﬁﬂﬂajie@d The

residue was puyrifie VAR r 40 ild ca gel
(el uent: CI—IZCl??SESte@&%cgélF cp&{aﬁ 8B%tcree(aéﬁg% )SQl eor'h%ag alprrg &g ?‘oér? wer e
col | ected and mmnsd)¢tveqmp0\ua¢415 evaporated. The residue was washed with
DIPE, then dried. Yield: 0.170 g of internediate conpound 8 (14% . Exanple
A 4 Preparation gf inter iat compound 13 | H rG-I—oO A m xture of
4-acetyl - 3, 4- dihyFPE2 - Gxazi n-6-of (Q. 12 (0.1278 20
not ), Et3N(OC§Q.mD_mit® and CH20 (1. 023 not CHYCN 32 m) was stirred
at reflux overnight. The crude reaction S d wieh HCl (5% and
extracted with AcOEt. The organic |ayer was dri ed over Na2SO4, filtered and
evaporated till dryness. The residue was purified 2% open col um

chromat ography with CH2Cl 2 and CH2Cl 2: MeOH (1, 2,( ., 10% as eluents.
Yielding 1.43 ga@D n%t(enmdmn wacakdpbdmpwiiSto2bsohutidn bflin@8meliaé canpourd ur e of

starting natermi m;@yi ﬁﬁ%bn Tﬂﬁ rERAGH nBRurdRABs d&@g@m@o&gth this
( Zgé—pgyg

t 0.077 0. 2909 20 (0.5237
?mx)u.rﬁ EZHBCN f(téwfﬂ%\r{gra '?'?*%% «ﬁ‘ﬁ%ﬁmemsamq@ P?(fH 6( O

03/ 082878 PCT/ eaidh @82t was 3tirred for 24 hours at room temperature. The organic layer was
separated, dried (Na,SQOy), filtered and the solvent was evaporated. The residue was

10  purified by short open column chromatography over silica gel (eluent: CH,Cl,/EtOAc
100/0, then 90/10). The product fractions were collected and the solvent was
evaporated. Yield: 1.2 g of intermediate compound 5 (26%).

d.'Pregaration of intermediate }1 0 ol
compound 6 /C(l\/’)\/
F (&)

(CIS)

NaBH; (0.0105 mol) was added portionwise to a solution of intermediate compound 5

15  (0.0042 mol) in THF (32 ml) and H,0O (3 ml), at 0 °C. The reaction mixture was stirred
for 24 hours at room temperature. A saturated aqueous NH,4Cl solution was added and
this mixture was extracted with CH,Cl,. The separated organic layer was dried
(Na;S0y), filtered and the solvent evaporated. The residue was purified by short open
column chromatography over silica gel (eluent: CH;Cl/EtOAc 9/1 and CH,Cly/2-

20  propanone 4/1). The desired fractions were collected and the solvent was evaporated.
Yield: 0.76 g of intermediate compound 6 (81%).

e. Preparation of intermediate
compound 7

(CIS)



chromat ography with CH2Cl 2: MeOH (1, 2, 4, 10% as eluents. Yield : 9.34 g of
intermedi ate conpound 13. Total yielding : 10.47 g of higE&EGHRSE e conpound
13 (55%. 5 B. Preparation of the final conmpounds Exanple B.1 Preparation
of final NNON/ compound 1 N~ N1 / O[3a(E), 3A a]
N, N, N -tri - - et hanedi am ne (0.0028469 nol) was ad ol ution
of interrreng?vg%ﬁé/o%zg%pound 8 (prepared according to A 3) (%Q%&%gg% Dm)l) in
pyridine (2 mnm), stirred under N2 atnosphere. The reaction m xture was
stirred and refluxed for 24 10 hours in a seal ed tube. Mire
N, N, N -trinmethyl-I,2-ethanedi am ne (0.0028469 nol) was added and the
reaction m xt Upgo gy slahLdRhyi r?degﬁ.bém@h n';lo?)Qvag'adJelaq 5 QnfElorNas

di sUBurl i ed by SROrL open col

evapor at ed. The residue wa @?/ 8 um_ chronmat ogr aphy
over silica g®ferpedizipspmpo 0083 mpef) gpd BN (H0GH# sh0]) i hdlapl GPUBY- f r act i ons
wer e col | ect edTiengactibi@ixéak wanitirivd Soreddapiaiited £ 0°C. CIBICH: wdd a08d. 4 sqtdiabad free

base). The resj i i - e dinto the
hydrochl ori c a%ﬂqg&gWcﬁiiﬁ%&%%ﬁﬁdﬁ%ﬁgﬁgﬁ% “ag%ggrg{r%’c{n%?t ate was
filtered off aftelfie).diferedprd the selvanyyayevgporptedhaY ieldo B el intepmestite  Exanpl e
B. 2 Preparati otonpbudd n@B%). O N conpound 2 HI / [3a(E), 3A a] A mixture of
i nternedi ate conpound 8 (prepared according to A . 3) (0.0024 nol), 20

benzenenet hanam ne (0.0288 nol) and KF (0.0024 noll was heated for 5 days at
150 C in a seatxpledd Mre benzenenmet hanam ne (0.0288 nol) was added and

the reaction Peepdrtiof ofiagrh&tdted at 150 C fe+——18 hgurst added.
This m xture acted with CH2Cl 2 ¢ _sdparxted or yer was
dried (Na2SO4)7, ed and the sol vE porated. The residue was

purified by short open colum 25 chrpaategrgphy over silica gel (eluent:
CH2Cl 2/ Et OAc 2/1). The product fractions were collected and the sol vent was
evaporated. The residue was washed with DI PE, 3t g{;n ((:I’a)i ed. Yield: 0.890 g of
final conpound 2 (73%. 2 OCTOBER 2006 WD o3} ¥ 9bcTI EPO3/ 03245

A mixture of intermediate compound 7 (0.0029 mol), intermediate compound 2 (0.0035

10 mol) and NaHCO; (0.0043 mol) in 1,4-dioxane (15 ml) was stirred and refluxed for 24
hours. Water was added. This mixture was extracted with CH>Cl,. The separated
organic layer was dried (Na;S0Os,), filtered and the solvent evaporated. The residue was
purified by short open column chromatography over silica gel (eluent: CH;Cl,/EtOAc
9/1, then pure EtOAc). The desired fractions were collected and the solvent was

15  evaporated. The residue was washed with DIPE, then dried. Yield: 0.170 g of

intermediate compound 8 (14%).

Example A4

Preparation of intermediate o

compound 13 E H
O

A mixture of 4-acetyl-3,4-dihydro-2H-1,4-benzoxazin-6-ol (0.085 mol), MgCl, (0.1278

20  mol), Et;N (0.3197 mol) and CH,0 (1.023 mol) in CH3CN (320 ml) was stirred at
reflux overnight. The crude reaction was washed with HCI (5%) and extracted with
AcOEt. The organic layer was dried over Na;SO,, filtered and evaporated till dryness.
The residue was purified by open column chromatography with CH,Cl, and
CH,ClL:MeOH (1, 2, 4, 10%) as eluents. Yielding 1.13 g of intermediate compound 13

25 and 14.99 g of a mixture of starting material and expected product. The reaction was
repeated with this mixture (0.077 mol), MgCl; (0.1164 mol), Et;N (0.2909 mol) and
CH,0 (0.5237 mol) in CH;CN (320 ml). It was purified by open column



-32- Exanple B.3 Preparation of final NNO N conpound 3 Ol F OH/ O
[3a(E), 3A a] Reaction under N2 atnosphere. A sealed tyB%TW%%R%?&rged wth
i ntermedi ate conpound 9, N er' r F (prepared according to A (0. 0003997
nmol), [3a(E), 3A a] 4-nethyl benzenesul fonam de (0.0004796 nol), Pd(OAc)?2
(0. 000004 npl). Xantphos 5 (0.000006 nol) and Cs2CC3 (0.0005996 nol) in

1, 4- di oxaneOP %78 previ ously de- oxygenated. The react i tT/ER¥P331%e was
heated to 100 C for 24 hours. Mdre Pd(OA¢)2 (0.000012 nol) and Xant phos
(0.000018 nmol) were added and the react"r’g‘n m xture was heated for another
24 hours at 100 C. The reaction m xture was cooled to room tenperature,

diluted with 2Cl 2, filter rough i and the filt e s 10
evapor at ed. ompalagranhy ‘VﬁéﬁgGLW?@g (lo?e %éb(?%é?eq'ﬁ“fsr géel%ég)‘?% S&ﬁg

chr omat ogr ap hipterpesliatecrmpo@ Gl 2HtalGHSding NHB37 g 60in@magdihtO@mipoundrh®e pr oduct
fractions wer@gsgellected and the solvent was evaporated. The residue was
washed with DIPE, then dried. Yield: 0.100 g of final conpound 3 (42%.
(Xant phos = Phosphi ne, 9, 9-di net hyl -9H xant hene- 4, 5-di yl ) bi s[di phenyl - =
CAS 161265 03B.8Prefidationafifledini. cémppwpar ati on of final p/) NOrN conpound 4
LN I N O [3a(BRampiB2] 44 I"" i BrNJN A mxture of internediate 66~JJ~0

(prepared accordin ound 10 t3a(E), 3A a] to A 3) |1,9\0 ),
Pd( dba) 2 (o.o%é@?ﬂwributw phosphi ne (0. 008089l fy, Yi- Bu

(0. 0004945 notompamd hror phol i ne (0. 0(‘03296 ' g.s.)
OCTOBER 2006

N.

| [3a(E), 3A o]

N,N, N -trimethyl-1,2-ethanediamine (0.0028469 mol) was added to a solution of
intermediate compound 8 (prepared according to A.3) (0.0002372 mol) in pyridine (2
ml), stirred under N, atmosphere. The reaction mixture was stirred and refluxed for 24
10 hours in a sealed tube. More N,N,N ’-trimethyl-1,2-ethanediamine (0.0028469 mol) was
added and the reaction mixture was stirred for 3 days at 120 °C. The solvent was
evaporated. The residue was purified by short open column chromatography over silica
gel (eluent: CH,Clo/CH;0H 98/2 and 95/5). The product fractions were collected and
the solvent was evaporated. Yield: 0.090 g (76%, free base). The residue was dissolved
15  in 2-propanol and converted into the hydrochloric acid salt (1:2) with HCl/2-propanol.
The precipitate was filtered off and dried. Yield: 0.045 g of final compound 1 (33%).

Example B.2
Preparation of final N—O |/\ N

“
compound 2 /E:(“j/‘&N\) /\'/\©
o
H

[3a(E), 3A o]

A mixture of intermediate compound 8 (prepared according to A.3) (0.0024 mol),

20  benzenemethanamine (0.0288 mol) and KF (0.0024 mol) was heated for 5 days at
150 °C in a sealed tube. More benzenemethanamine (0.0288 mol) was added and the
reaction mixture was heated at 150 °C for 18 hours. Water was added. This mixture
was extracted with CH,Cl,. The separated organic layer was dried (Na;SO,), filtered
and the solvent evaporated. The residue was purified by short open column

25  chromatography over silica gel (eluent: CH,Cl/EtOAc 2/1). The product fractions were
collected and the solvent was evaporated. The residue was washed with DIPE, then
dried. Yield: 0.890 g of final compound 2 (73%).



WO 03/ 082878 PCT/ EP03/032-15 -33 stirred in a seal ed tube under N2

at nosphere for 24 hours. Mre norholine (0.0003296 nol,) and t he
reaction m xture was stirred for 24 hours at 100 C Thér?éaﬁ)vs\';a@cejz(rasgvas added
and this mxture was extracted with CH2Cl 2. The separated organic |ayer was
dried (Na2S®4), filtered and the solvent evaporated. The residue was
purified 5 bYOBISBIk Silica Cartridge chromatography (el JEffEP03/03245

CH2Cl 2/ (CH3OH/ NH3) 100/0 and 99/1) and shed with DIPE. Yield : 0.040 g of
final conpound 4 (23% . Exanple 13.5 Pre‘B ration of final 1~-O JN conpound
5 2N I O[3a(E), 3A a] A mxture of final conpound 2 (prepared according to
13. 2) (0.0029412 m):g i3n HBr 10 (25nl) and AcOH (50m ) was warnmed at 80C for
15 days. The r =m xture was cooled and treated with 2 ntil pH

7-8, extract ecPrepardtiofid?@f and the sol vent (\ ungt | The

resi due was pLgoin{L;I%'glghj)y short open col um ) over si el
(eluent : CH2 99/1;98/2). The ﬁrod frlacti ons were col |l ected and

the solvent was evaporated. The rgs hed with 15 DIPE. Yield :
0.5g of final conmpound 5 (41%. . Preparation of final i ON
compound 6 O( N O H[3a(E), : Met hyl car bony [3t{EpBAdd (0. 0006451 nol)
was added to a m xture of final conmpound 5 (prepared according to B5)
(0.0004301 nmol) and Et3N (0.0012903 nol) in CHC13 20 (7 m), stirred at 0 C
The reaction risestignaungerdN.tmesphege. fosealpd hibg was eharged gyth ntermsdiate agmpoun]
saturated aquepus NaHCO3 sol uti on was added. The organic | ayer was

separated, dried (Na Sﬁymred and the sol vent was evaporated. The
resi due was puss by/'s o] pen col um chr omat ogr aphy over silica gel

AN

(el uent: CH2C}, 97/ 3 and 96/ 4}repdib®addblin; QSIAUP@@MO@Q@ wene collected
and the solvent was gquapegated. 25 Yield: O. 105 g of final conpound 6
(51% . 4-methylbenzenesulfonamide (0.0004796 mol), Pd(OAc), (0.000004 mol), Xantphos

5  (0.000006 mol) and Cs,COj3 (0.0005996 mol) in 1,4-dioxane (2 ml), previously de-
oxygenated. The reaction mixture was heated to 100 °C for 24 hours. More Pd(OAc);
(0.000012 mol) and Xantphos (0.000018 mol) were added and the reaction mixture was
heated for another 24 hours at 100 °C. The reaction mixture was cooled to room
temperature, diluted with CH,Cl,, filtered through Celite and the filtrate was

10  evaporated. The residue was purified by Sep-Pak Silica Cartridge chromatography
(eluent: CH,Cly/(CH30H/NH3) 100/0 and 99/1). The product fractions were collected
and the solvent was evaporated. The residue was washed with DIPE, then dried. Yield:
0.100 g of final compound 3 (42%). (Xantphos = Phosphine, 9,9-dimethyl-9H-
xanthene-4,5-diyl)bis[diphenyl- = CAS 161265-03-8)

15
Example B4

Preparation of final 0} N—10 N <
compound 4 QW@ /\/\©
(0)

[3(E), 3A a]

{3a(E), 3A a]

A mixture of intermediate (prepared according

compound 10
to A.3) (0.0003626 mol), Pd(dba); (0.00001 mol), tributylphosphine (0.000008 mol),
t-BuONa (0.0004945 mol) and morpholine (0.0003296 mol) in toluene (q.s.) was



2 OCTOBER 2006 WO 03/082878 PCT/ EP03/ 03245 -34- Exanple 13.7 NNON Pre

lion of final J i comand 7i00 41 ~OI N NO H A a]
4-i socyanat o- 1, 2- di net hoxybenzene (0.0007646 nol) was g‘géggﬁ%’z%&sol ution of

final conmpound 5 (prepared according to 135) (0.0004779 nol) in THE (3 nml).,
The reaction mxture was stirred for 24 hours at roomtenperature. The

sol vent vvaswé\/’zi@@tségt ed. The 5 residue was purified usi ngP R"ﬁ‘&f?*’s’i lica
Cartridge chromatography (eluent: CH2ClI 2/,(CH3OH NH3) 99/1 and 98/2). The
desired fractions were collected and the” sol vent was evaporated. The

resi due was washed with DIPE, then dried. Yield: 0.210 g of final conpound

7 (73% . 10 Exanpl.e 13 Preparation of fin N-0 N T/ .1 nd 8 i0 |
' C( H2|\/l() O B4 NSt‘ﬁr)Qaéngfﬁa s u ?er iﬁ‘itag?‘f‘?@(ffea‘t"é l{b\’:pé'ﬁf .%ﬁmgigot'ﬁ?@g@%%accor di ng
conpound 11 t mol3Vas adiled ardde rezotion mixtu@HPas|srr¢dfor A4 hours®A 00 AChenwas added
hour s, Then, | puck RBARN UL MR Bl R e O om)
extracted wit Ya%ﬁﬁe%ﬁ\&%dﬁ\%ﬁéag@ﬁf?‘ﬁm e‘(flpg'i%gsfhefﬁ%g‘beowais@“ﬂﬁ%d washed
with DI PE. 5Yi by Sep-BBiligg Gaftrifigenchroncatogaphn (el@n(: TEA°1/(CHZOEAH g | @0/Bargl
Preparation obo/fyfhalwabtied Wit DIPRNPRIIN®.00 N of fifkd] compound 4 (23%).

Example B.5
Preparation of final hf—o (\ Nm
compound 5 /m‘\/hl\/'

H,N 0

[Bo(E), 3A a]
A mixture of final compound 2 (prepared according to B.2) (0.002949 mol) in HBr
10  (25ml) and AcOH (50ml) was warmed at 80°C for 15 days. The reaction mixture was
cooled and treated with Na;CO; until pH 7-8, extracted with CH,Cl, and the solvent
was evaporated until dry. The residue was purified by short open column
chromatography over silica gel (eluent : CH,Cly/MeOH 99/1;98/2). The product
fractions were collected and the solvent was evaporated. The residue was washed with
15 DIPE. Yield : 0.5g of final compound 5 (41%).

Example B.6
Preparation of final I\i—-o |/\ Nm
compound 6 0 /@:Jj/‘\/N\)
/u\N 0
H

[3a(E), 3A o]
Methylcarbonylchloride (0.0006451 mol) was added to a mixture of final compound 5
(prepared according to B5) (0.0004301 mol) and Et;N (0.0012903 mol) in CHCl;

20 (7 ml), stirred at 0 °C. The reaction mixture was stirred for 2 hours at room
temperature. A saturated aqueous NaHCO; solution was added. The organic layer was
separated, dried (Na;SOys), filtered and the solvent was evaporated. The residue was
purified by short open column chromatography over silica gel (eluent: CH,Cl,/CH;0H
97/3 and 96/4). The desired fractions were collected and the solvent was evaporated.

25  Yield: 0.100 g of final compound 6 (51%).



[ BRS(E), 3aRS] Reaction under N2 atnosphere. A seal ed tube was charged with

Cs2C03 (0.0008196 nol) that had been finely ground angodtroBeEri20062
dessicator. The tube was then charged 2 OCTOBER 2006 WO 03/082878

PCTI EP03/ 03245 -35 with Pd(QAc)2 (0.0391 nmol) and R-BI NAP (0.0000527 nol)
prem xed in enated toluene(3 m). I~ul @FQof "1 /oz3\j=~f.9

1XI ~%-1~ O-J 'Iﬂ}ggr?x?nterrredl ate 13RS(E)3aRS1 (prepared accPé:rTal} %lmtsz A. 3)
conpound 12 (0.0005854 nol) and N, N-di methyl -1, 2- et hanedi ani ne (0.0007025
nol) were added and the m xture was heated to 100C for 24 hours. Then, nore
N, N-di methyl -1, 2 5 et hanedi am ne (0.0007025 nol) was added and the m'xture
was heated to Q”Cl B5 24 hours. The m xture was cooled to room

t enper at ur e, dFEut et i t h CH2C 2, filtered over celite d _econgeni at ed.
The resi due woepsmation pifinaby Sep- Pak S| lica Cartril§ge? ro%ﬁﬁ?@

(El uent: CH2CIg3mpoehd@H2C12/ ( CH3OHPNE % an d wt PE.
Yield: 107 ng of final conpound o | ¢ B. 10 Preparation of
final NNOrN conpound 10 ,0 NI HA /133 E}N 3aa] °D EA, pol ymer-bound was

washed with CHC13 (4 m). After that, a tube was char? @63\” ]h final
| 004458

conpound 8 repared accor di o B. 8 0. 0002

m)lrr;) in CHCI(g "(‘E"W'}at%h’a @ﬂ%‘ﬁg’ﬁ’gmeébrpéq”ﬁgg 8@65150 #in ‘j“o\ﬂ/é’.é Bded at
0C. The 15 m xdompeundeis(peepared ectofdirg 18 BROO0804179 mmd))rmﬂ“élﬁ:(éma) Thereadiivan,
tris(2-am noetﬁ%ﬁ@m&ﬂma Fb?bXHE{rs mwmte(n Q&Q@%Qsmni wymae&gle&i @ed the

m Xture was st

d ove erature. ure was
filtered, cond&¥d ‘}eé‘faéﬂu%gﬁﬁl ‘{si‘i‘g%%giﬂb‘ﬁg \ﬂ/&%ﬂ%‘&‘“mﬁﬁrﬁ‘ﬂ’\“yﬂ: “Yielding : 75
ng of fi nal C AThLOLHCHIOH(MNIDDPI/1 20d #B(YnPhecdeBiretll fraeti epawend tdlected afdithal N-0 ~N

conpound 11 i solvent was evaporated. The residue was washed with DIPE, then dried. Yield: 0.210 g
of final compound 7 (73%,).

10 Example B.8

Preparation of final 1~|I—O ’/\ Nm
compound § /OM N\)
H,N (0]
|
brgtm
xnﬂi lr_i'

To a solution of intermediate [3a(E). 3A a) (prepared according

compound 11

to A3) (0.014981 mol) in CH,Cl, (20 ml), TFA (4 ml) was added dropwisse. The
reaction mixture was stirred at room temperature for 5 hours. Then, the mixture was
basified with Na,COj; (saturated solution), extracted with CH,Cl, and evaporated untill
dryness. The solid was washed with DIPE. Yield: 500 mg of final compound 8 (76%).

15

Example B.9
Preparation of final 17—0 ,/\ N/\’/\Q
compound 9 /()ij/\/r‘l\/l

\

/N\/\N o

[3RS(E), 3aRS]

Reaction under N, atmosphere. A sealed tube was charged with Cs,COj3 (0.0008196
mol) that had been finely ground and dried in a dessicator. The tube was then charged



[3a(E), 3aa] To a mxture of final conmpound 9 (prepared according to B.9)
(0.0002886 nol) and CH2O (0.0008658 nmol) in MOH (4 M pcraseR3eRd ZnBr 2
(0.0001443 nol). It was 2 OCTOBER 2006 WD 03/082878 PCT/ EP03/ 03245 36-
stirred at roomterrperature for 15 m nutes and NaCNBH3 (0.0004329 nol) was
added. Thewsfs 2?gl,sng reaction mxture was stirred at ref;,%%g 24 hours.
Then, nore CH20O (0.0002886 nol), ZnBr2 (0.0001443 nol)

(0.0004329 nol) were added and the reacagl on mxture was stirred at refl ux
for 24 hours. Then, nore CH20 5 (0. 0002886 nmol), ZnBr2 (0.0001443 nol) and
NaCNBH3 (0.0004329 nol) were added and the m xture was treated with NHAC
(109% and ex §H25 }g)q%@tb g@gﬂ- rated, dried
(Na2sO™4) andt‘{lﬂl%ggA&@mevapgﬁgggg e rg)g?(ggzﬁ{v% p%%??ldgd by Sep- Pak
Silica Cartriofgsodtet SlvgredPAbhy (El uent: CH2CI 2 and CH2CI 2/ (CH3OH NH3) 1%
and liophilized. Yielding : 28 ng of finpal.cqompound 11 10 (18% . Exanple

B. 12 Preparation of final NNQ N Po ;?‘ 1P N~/ NIl O OK[3RS(E), 3aRS]
~"N,~x ~ 'OSDi M A mixture of ' e (pré&pared according to A2.e)
conpound 14 (Q, 0099 , I neeretrat e conpound 2 repared according to A
Lb) (0.0149 §o intg ana . 0099 nol) antksdAE83 (0.00@8‘4’?@35‘“10#?'}&%1‘(- m) was
stirred at refémpound & ni ght 15 The crude reaction was evaporated till
dryness and t ieogoS$5adhist) #AN, NASH&RY IWiBhM@&%meké OmézﬁBﬁ%Fe%dwth AcCEt,

our 1 ZéeLyNﬁai’q?ﬂ%eF’{ﬁf%%r koo SNEEY Ao s BTN Ao -LE ol et
Yield : 3.1 getbénefliamale (¢606762nmol) vaf adeied andthe Aodurp was Bratedl tf1 @74 fat 2on of
final conpoungodd MeGhidlufe@as cbold¥to rDbm fenibefandrt, diluted with CH,Cl,, filtered over

celite and concentrated. The residue was purified by Sep-Pak Silica Cartridge

Chromatography (Eluent: CH>Cl; and CH,Cl»/(CH30OH/NHj3) 1% and 2%) and washed

with DIPE. Yield: 107 mg of final compound 9 (35%).

10
Example B.10
Preparation of final 11—0 l/\ N/Y\@
compound 10 /ODi‘j)\/N\)
0}
Mo
H

[3a(E), 3ac]

DIEA, polymer-bound was washed with CHCl3 (4 ml). After that, a tube was charged

with final compound 8 (prepared according to B.8) (0.0002229 mol), DIEA (0.0004458

mol) in CHCl; (4 ml) and then acetylchloride (0.0002675 mol) was added at 0°C. The
15  mixture was stirred for 3 hours at room temperature. Then, tris(2-aminoethyl)amine,

polymer bound (0.0002229 mol) was added and the mixture was stirred overnight at

room temperature. The mixture was filtered, concentrated and the residue was washed

with DIPE. Yielding : 75 mg of final compound 10 (69%).

20 Example B.11
Preparation of final

N—0 ‘/\N
compound 11 /WN\)
N
/N\/\]il o

[3a(E), 3aa)
To a mixture of final compound 9 (prepared according to B.9) (0.0002886 mol) and
CH,0 (0.0008658 mol) in MeOH (4 ml) was added ZnBr; (0.0001443 mol). It was



[3a(E), 3aa] 2 OCTOBER 2006 WO 03/082878 PCT/ EP03/ 03245 -37 m xture of
final conpound 12 pRS(E1l. 3aRS] (prepared A according 48ct3BeR2o0é th
starting material internediate conpound 13 (prepared according to A 4)

i nstead of 4-fluoro-2-hydroxybenzal dehyde (A2.a)) (0.0046 not), 15%

NaSMe/ H2O (4ydh;hd.8.sand MeOH (42 m) was stirred at refl u>i,ctr Poé 32 ur s and
at room tenperature overnight. The crude reaction was concentr ! under
vacuo and the 5 residue was washed with water and extracted with AcOEt. The
organi c layer was dried over Na2SO4, fiTtered and evaporated till dryness.
The residue was purified by open colum chromatography wth CH2C 2: MeCH (1,
2, 4 %9 as eluent Final | th Q t S L ZRd om DILPE. Yield
o o ot el bR et anlel s S s RACRBUS oo ERG O I dubE Y ©)
N-O N conpounbhergsuljng rmction mixturs wagsirred gtgefuxfos4 fioursofThen,pegre €6a@ound- 13
(prepared accoodoousss thod, ZaBr, (OIS IniolyEHd)N-ONBH; @ B604629 HON3dre a0ded i n

sodt um ¢y anobofud MetEdcflGs micadtt s Hifed e R for D BodE 2l mbrdRfp,ovas added
ZnBr2 (0.0001 not). T OWaE St ed at room L énper at ure T m nut es and
MeOH (3 m )5 wel§-08eR386 mohénhre €0.000 45 m@h@@im&%%%w%&%mﬂ) werecadded 15

re](‘j lux for 2 Cbih)zl$herﬂihﬁr&%?}ﬂ&afe&&ﬁ&imwsm{aﬁd’@dﬁ'awﬁdhitRC(lj:Q@i&.Sﬂ‘hd @mNicz)ls& ion
and it was extract wi t c ri.ed over :
filtered and g e_éf)vgéra%f’ gateg’iﬁ@?%§g§8%§a¥?§ %%gﬁ%ﬁg%g%rrelsl ied Ffirst, in a
mani f ol d underpugified ey Sapthak SaicaLartrdge Gromaegraphy(ElvayfeCHEe) ande| uent s = CH2Cl 2
and CH2Cl 2: Me@H{CL,/@¥OH/NIH 1%) yd lidphlizedM Yibldiapl €8 Rigt Gnhl(cSfhoari 181 uent .
Yield : O. ghg; final conpound 14 20 (29% . Exanple B.15 Preparation of
final N0 N J&&%8bund 15 NO ~ O

Example B.12
Preparation of final 11—0 |/\ N/\I/\©
compound 12 m/K/N\/,

O

[0
N
)\ [3RS(E), 3aRS]

(6]
N——-
( l 0502Me
. . N O
A mixture of intermediate 0)\ (prepared according to A2.e)

compound 14

(0.0099 mol), intermediate compound 2 (prepared according to Al.b) (0.0149 mol), KI

(0.0099 mol) and K2CO3 (0.0099 mol) in MIK (35 ml) was stirred at reflux overnight.
15 The crude reaction was evaporated till dryness and the residue was washed with water.

It was extracted with AcOEt, dried over Na,SQy, filtered and evaporated till dryness.

The residue was purified by open column chromatography with CH,Cl,:MeOH (4%)

aseluent. Yield: 3.1 g of final compound 12 (62%).

20 Example B.13

Preparation of final compound 13 N——0 '/\ N/Y
S0 R
N O
H

[3a(E), 3aa]



2 OCTOBER 2006 WO 03/082878 PCT/ EP03/ 03245 -38- To a m xture of final
conpound 13 (prepared according to B 13) (0.00043 not), aadoBER3D6 0. 00065
not) in CHC13 (4 m), cooled with an ice-water bath, was added

met hoxyacetyl chloride (0.00043 not) and the resulting reaction m xture was -
stirred at erature overnight. The crude reacti shed with a
saturat ed NX@%@& ution and it was extracted with 042%'[2% eﬁ%rgani C

| ayer was dried over Na2SO4, filtered _asgg evaporated till dryness. The
residue was purified in a manifold under vacuo wth a sep-pak silica
cartridge (5 g) (eluents = CH2Cl12: acetone (10% and CH2Cl 2: MeCH (2% .
Finally, the product crystallized with DIPE. Yield : 0.6782 g of final

conmpound 15 (34% . 10 Exanple B. 16 Prepara NnEof ¥ al NON ON,
i “\fjmrrpound 13 (prepared

conpound 16 CNI O O~ N~ HA
. 00041 not) and toluene (3 m)

according to B 13) (0.00026 not), Et
was stirred af mis@rexnfdinal qympoundi2a s ed tuhese.®se sol geegaradas evapor at ed

and the resid i15i Lo I i - pak
ilica cartri %5‘3%%5?;&ﬁﬁ%ﬁ%ﬁ‘%“%ﬁ&%ﬁb?%%%@%@&ﬁ‘ﬁ%@:gn HHL: e
29 . Final |y, tot48) ipstend o t-fhwero2-Bydrowybepealdehyde (Ad-p)) L0N946 moby BI%PE. Vi el d
0. (r)rt5)95 gf of f Nase/Elo0RnaNgl) hd MeBH) (42 hil) wirastifred it@aﬂdigoﬂzihﬂlﬁﬁaxﬂ'ﬁagioﬂﬁ 1-4) a
nunber of co e _be ing to any
one of the a@%ﬁ?ﬂ%’g{/’%h\iﬁ e"%%%g%ﬁé&gw Sac\?/) gcegﬁg%(?%@gﬁ%?g %%f‘gﬁgf or their
phar macol o§ji cEsidagvaswashed wittoratepmkestrgtsd Wih ApfiEygdergemisiappogs dgodis - 39
Table 1 a e pver®a,SO,, filtered and evaporated till dryness. The residue was purified by open

column chromatography with CH,Cl,:MeOH (1, 2, 4 %) as eluents. Finally, the product

was crystallized from DIPE. Yield : 0.85 g of final compound 13 (39%).

10  Example B.14
Preparation of final N—0 l/\ N/\’/\Q
compound 14 _ [O:C(‘j)\/r“\)
N
|
To a mixture of final compound 13 (prepared according to B.13) (0.000217 mol) and

CH;0 (0.000217 mol) in sodium cyanoborohydride, 95% (0.00032 mol) in a sealed
tube, was added ZnBr, (0.0001 mol). It was stirred at room temperature for 15

J
O
[3a(E),3aa]

minutes and MeOH (3 ml) was added. The resulting reaction mixture was stirred at
15  reflux for 2 days. The crude reaction was washed with a 10% NH,4Cl solution and it
was extracted with AcOEt. The organic layer was dried over Na;SOy, filtered and
evaporated till dryness. The residue was purified first, in a manifold under vacuo with
a sep-pak silica cartridge (5g) (eluents = CH,Cl; and CH,Cl2:MeOH (1,2%)), then, by
HPLC with CH,Cl,:MeOH (2%) as eluent. Yield : 0.03 g of final compound 14
20 (29%).

Example B.15

Preparation of final T\ll—--o l/\ Nm
compound 15 EG:CEJD/K/N\)




, ZZ2 R~1 NO RConmp ExX. R --R10 R" R6 Phys.data N ar. 5 B5 HHH
3aE,3aa 8 B8 OCH3 HH 3a E, 3aa 86 B8 OCH3 H H b-F 87BSH
_.CH8 H - [3a(E), 3aa] HC (1:2) 88 Bll OCH3 --CHS HgBCEOBEﬁ?@“
--CH3 Hb -F 3 E, 3aa 18 BL H--CH2CH3 H 3a E, 3aa 105 BgoCH3--CHCH3
Hc-F 3 E, 3aal 133 BB HHc-F 3a E, 3aa 116 B9 OCH3 H c- FlSa(E) 3aa]
104 B9 OCH3 YOO¥B8%7a(E), 3aa] 129 B3 H)., H c-F [3a(E) PC:IéFd’P /033451 B3 H H
c-F [3a(E),3aa] 99 B9 OCH3 H c-F [3a(E), 3aa] 98 B9 OCH3"' H c-F [3a(E),
3aa] 130 B3 HHc-F [3a(E), 3aa] 128 B§8’OCHB ~; Hec-F [3a(E), 3aa] 126
B9 OCH3 H c-F [3a(E), 3aa] 2 OCTOBER 2006 WD 03/082878 PCT/ EP03/ 03245 -40 a

b RflI92Tht d 0 Co Ex.
Toa mlx%e of final compound 13 (prepared according to B13) (0.00043 mol) and

Et;N (0.00065 mol) in CHCl; (4 ml), cooled with an ice-water bath, was added
methoxyacetyl chloride (0.00043 mol) and the resulting reaction mixture was stirred at
room temperature overnight. The crude reaction was washed with a saturated NaHCO;

5  solution and it was extracted with CH,Cl,. The organic layer was dried over Na,SOy,
filtered and evaporated till dryness. The residue was purified in a manifold under vacuo
with a sep-pak silica cartridge (5 g) (eluents = CH,Cl,:acetone (10%) and
CH,Clh:MeOH (2%). Finally, the product crystallized with DIPE. Yield : 0.6782 g of
final compound 15 (34%).

10
Example B.16
Preparation of final I\II—-O '/\ N
compound 16 [Dji:fj/‘\/ N\)
N O

o yl/\
A mixture of final compound 13 (prepared according to B13) (0.00026 mol), EtNCO
(0.00041 mol) and toluene (3 ml) was stirred at 75°C overnight, in a sealed tube. The
solvent was evaporated and the residu was purified in a manifold under vacuo with a
15  sep-pak silica cartridge (5 g) (eluents = CHzCl,, CH>Cl;:acetone 10% and
CH,Cl,:MeOH 2%). Finally, the product as a syrup was crystallized from DIPE.
Yield 0.0595 g of final compound 16 (43%).

In the following tables (Tables 1-4) a number of compounds are given which have been
20 prepared according to any one of the Examples above. All compounds have also been
tested for their pharmacological activity.



R ---RIDR' R6 Phys.data a7. N. 19 B|1 H H2N~ CH3 c-F [3a(F), 3aa] HCl

1:1 97 B9 OCH3 HZNM~''. Hc-F _ 13q (E-), 3aa H [3a(

IN/'., Hc-F HO 1:1 H21 BL H/N/'. CH c-F [3a(E)E%°§%6?£Rﬁ&%20 B3 H CH3
c-F [3a(E), 3aa] H 110 BB HM...'" CH3 c-F [3a(E), 3aa] [3a(E) 3aa] 1
Bl H / N-~. HCl (1:2) 22 Bl H C113 b-F [3a(E), 3aa] (1:2)

[ 3a( E), 3aa] W%’“ﬁ”’ﬁ CH3 c-F HO 1:1) 9 89 OCH3 / i~~.. WT/EII"é/a{ZE:) 3aa]

24 B9 OCH3 | H c-F [3a(E), 3aa] lle 11 OCH3 CH3 - [3a(E), 3aa] 25 B | H
CH3 c-F [3a(E), 3aa] HCA (1:1) 122 BB' f ~~"' CH3 c-F [3a(E), 3aa] 118
B3 HM~. ., CH3 c-F [3a(E), 3aa] 2 OCTOBER 2006 WD 03/ 082878 PCT/ EP03/ 03245

- 4] ab RrTaeblellzl RB d R~

a
N—Q (\ Z | X b
8
R I N\)l e /\CR
d
RIS O

N O
| o

C Ex. -

omp | =X R! ' -R" R" R® Phys.data

s | Bs H H H - [30(E), 3aa]

8 |B8| OCH, H H - [3(E), 3a0]
86 | BS | ocH, H H b-F [3(E), 3a0(]

3o(E), 3aa
87 | Bs H --CH; H ; [3o(E), 3ac]
HCI (1:2)

88 |B11| OCH, --CH; H . [30(E), 3aa)
17 |Bn| ocu, _-CH, H b-F [30(E), 3aa]
18| Bl H --CH,CH; H [3a(E), 3aa]
105 | B9 | ocH, --CH,CH, H c-F [Bo(E), 3aa]
133 | B3 H NN H c-F [3a(E), 3aa]
116 | B9 | OCH; \I/ ' H ¢F | [3a(E),3aa]
104 [ B9 | OCH, .\r """" H -F [3a(E), 3a0]
129 B3 H ) H c-F [3a(E), 3aa]
131 | B3 H Yoo H cF [3(E), 3aa)
99 B9 | OCH; > """ H c-F [3a(E), 3aa]
98 | B9 | OCH; o H c-F [30(E), 3aa]
130 {B3| H >— H c-F [3a(E), 3aa]
128 | B9 | OCH, [>L H cF [3(E), 3aat)
126 | B9 | OCH, \>\ H c-F [3a(E), 3aa]




O Comp Ex. R -RI0 R R6 Phys.data nr. nr. H IIl B3 HCH3 c-F [3a(FE),
3aa] H 119 BB HN/.. CH3 c-F [3a(E), 3aa] 121 B3 H Y octo98trGués
[3a(E),3aa] 123 B3 HCNM/'.. CH3 c-F [3a(E), 3aa] 96 B9 OCH3 ~N. Hc-F
[3a(E), 3aa] 26 B9 OCH3 ~ty H- [3a(E), 3aa] 27 B9 OCH3 ~ty H b-F [3a(E),
3aa] 28 B1 ‘%?3’8 Ergl 32(E) , 3aa] 29 B9 OCH3 H c-F [ 3a( E)’éﬂfg’bf-ﬁﬁ 0 Bl H3

Hc-F [3a(E 31 BI H HO ~ CH3 3a E, 3aa 32 B9 3a E ,
3aa SSBIHHQI"'CI-IS- -3a(E,3aa4034BIHH~\"' - B- 3a E,
3aa 35 B1 H ~~0~-"" CH3 b-F 3a E, 3aa 36 B9 OCH3 HO .., CHB b-F 3a(E),
3aa 37 Bl HHO. Hc-F3a E, 3aa 38 Bl HHO~'"'" CH3 c-F 3a E, 3aa 39
B9 OCH3 HO ~. CH3 c-F 3a E, 3aa 2 OCTOBER 2006 WO ®3/082878 PCT/ EP03/ 03245
42a ~ /\b RI |l eRTJd N /|\b6
R 4 N\) PR
d
f
RO\N O
I

C . 3

omp | Ex R' --R" { R R® Phys.data

nr nr. )

19 BI H HyN .., CH, oF [3a(E), 3aa]

HCI (1:1)
97 | B9 | ocH, | M\ H cF | [BaE),3aa]
H [3a(E), 3aa]
20 | BI H N H -F
ahas ¢ HCI(1:1)
H
21 | BI H - PRGN CH; c-F [3a(E), 3aa]

H
N

120 |B3| H /\” N~ CH, | ¢F | [3a(E),3aq]
H

1o | B3| H N CH; | cF | [BaE),3aa]

| [3a(E), 3a0(]

1 | Bl H AN CH ) HCI (1:2)
2 |BI| H ' CH p | DoE)3acl
AN ? b HCI (1:2)
5 s o I . [3o(E), 3aq]
1 PN CH, oF HCl(1:1)
9 |B9| OCH, N, H ; [3a(E), 3aa]
24 | B9 | OCH, /L\/ H cF [3(E), 3aa(]
11 |Bi1| OCH, N, CH; ] [3(E), 3aa)
) [3a(E), 3aa]
25 | Bl H & CH, cF
S~ HCI(1:1)
122 | B3 H \l/N\/ ---- CH; c-F [3a(E), 3aa]

H
118 | B3 H A/N\/ CH, c-F [Ba(E), 3aa]




R Conmp Ex. R --R1 B." R6 Phys.data M. ru. HO 132 B3 HHc-F [3a(E), )
3aa] 134 B3 H HO- H c-F [3a(E), 3aa] 117 B3 HO CH3 c- Fok3akEkRa0@aal 95 B3
H CH3 c-F [3a(E), 3aa] fO 109 B3 H CH3 c-F [3a(E), 3aa] O 108 B3 H C yCH3
c-F [3a(E), 3aa] OH 127 B3 HCH3 c-F [3a(E), 3aa] JJ 0 40 B2 H/ H - .
[3a(E), 3aa HI / CH3 - [3a(E), 3aa] ..... 42 B - (E), 3aa]
43 B2 H H ckﬁﬂéégﬁé, 3aa] N 44 B2 H 11 / H [3a(E), 3aa]2"§*/@%£%§§ 2006 WO
03/ 082878 PCT/EP03/03245 -43a N\ b § RI N9l /-CFd R~NI / OR
Conp Ex. -

]
R 0\N 0
II{II
C Ex.
i R -—R" R" R® Phys.data
nr. nr. .
H
N
111 | B3 H D/ N CH; c-F [3a(E), 3a0]
119 | B3 H /k/H CH F 3(E), 3
HO N\/ ..... 3 c- [ o )’ aa]
121 | B3 H /\/rlq\/ CH; c-F [3a(E), 3aa)
123 | B3 H <>N\/ CH; c-F [3a(E), 3aa)
96 | B9 | OCH;, G H cF [3a(E), 3aa)
26 | B9 | OCH; C\N\/ H - [3a(E), 3aa]

27 | B9 | OCH; C‘N\/ H b-F [3a(E), 3aa]

28 Bl H N\/ H c-F [3a(E), 3aa]

29 | B9 | OCH; O"\/ H c-F [3a(E), 3aa]
o/\|
30 | Bl H I\/ H c-F [3a(E), 3aa]

N\/~ .....
31 |Bl| H HO_ -, CH, ] [30(E), 3a0(
32 | B9 | och, O CH, ; [3(E), 3aa]
33 | BI H HO_ -, CH, - | A-Bo(E), 3a0]
34 | BI H HO - CH; - | B[3(E), 3a0]
35 | B H HO_ -, CH, bF | [3a(E),3aq]
36 | B9 | OCH, HO_ .., CH, bF | [BoE),3a0]
37 | Bl H HO ., H cF [B3a(E), 3a0]
38 | B H HO .., CH; ¢F | [Bo(E), 3a0]

39 | B9 | oCH, HO . CH, F | BaE),3a0]




R R R6 Phys.data nr. nr. 45 B2 HH - [3a(E),3aa] 46 B2 HH - [3a(E), 3aa]
47 BL HI / CH3 - [3a(E),3aa] [3a(E), 3aa] 48 Bl H %’lR 2 BLHH -
[3a(E), 3aa] 100 B9 OCH3 NI / Hc-F [3a(E), 3aa] ch%ﬁ‘g&w 2701)?—! - [3a(E),
3aa] 0O 10 B10 OCH3 )J., H- [3a(E), 3aa] 0 49 B1O OCH3 H b-F [3a(E), 3aa]
0 113 B10 OCH3 H c-F [3a(E), 3aa] 0 114 BIOOCH3 H c-F [3a(E),3aa] O 50 B6

H H - [3a( EWO®44187® OCTOBER 2006 WO 03/082878 PCT/ EPO3/ BGDEB30245 | N e |
] R /' \Cd RR~NO RComp ExX. R RI0 R R6 Phys.data nr. nr. O

4.
a
|/\ Z | Xy b
R ! N\) L F
d
R
N O
T
Comp | Ex. |
omp =X R' - -=R" R" R® Phys.data
nr. | nr. - 1 -
HOw .
32 {B3| H \r H ¢F | [BaE), 3a0]
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buffered saline w thout Ca2+ and Mg2+ and col |l ected by centrifugation at
1500 x g for 10 mn. The cells were honogeni sed in Trhgd¥dper®opdM USi Ng an
U traturrax honogenizer and centrifuged for 10 mn at 23,500 x g. The

pel l et was washed once by 5 resuspension and rehonogeni zation and the final
pell et was r BL@ %P?Ed in Tris-HC1, divided in 1 m aliquots and stored at
-70C. Bi ndi n‘g ﬁ Srent for ag-adrener ig c receptor subt'i&iré]%mﬁﬂ%?anes
wer e thawed and re-honpgeni zed in |ncubat5| on buffer (glycylglycine 25 10
mv pH 8.0), In a total volume of 500 I 3210 g protein was incubated with
[ 3H] r aul wol sci ne (NET-722) (New Engl and Nucl ear, USA) (1 nMfinal
concentration)l wgh or wthouf conpefito or 60 mn at 2Z5C T ol T owed] by
rapid filtrati rer GFIB £ ?ﬂﬂﬁh’m’ﬂ"&%'ﬁ'eﬂ'*ﬁm'ﬂ“ﬂc harvester—Packar d,

CCT ITTAUt C I o0

n
O

I\/bri den, CT). [Fisbt CIE.METE ri_ nsedeo. e’zblenusng\be’wwhducca-lml°(dbr¢sxvnngmd1q puf f er
(Tris-HCl S0 M pHy 7 4). FilLel abayie »{J{a”rgaa@m%tshcmryww GIJNRE) bY
scintillation |{ceun{ilg-abdt @6Aopcount E Packard resufts
wer e expresse as—¢counts per ! ﬂfﬁe t t

determ ned in |t he psseasmmce of LAMSG‘)qsﬁmkngﬂlmrv&:iumlnhaﬁmumrg@maB
receptors andjl pM splroxatrln a2 e 0 Bindin riment
for 5-HT trangpost erselslabsanmopl a {l%sealrr‘ﬁ’fhg&mg%&%"%%m' g’%@l‘”gﬂgg@@

Cor por ati on, H nn\Lt\r MDD LISA) broyay black ek dighid, m%&m&mmw&m (Tris-HCl 50
mv 120 mM NaCl and 5 mvl KCl) and quickly (max 3 s) honpbgeni sed with an

U traturrax honogenizer. In a total volune of 250 L, 50-100 pg protein was
i ncubated with [3H] paroxeti ne (NET-869) (New 25 Engl and Nucl ear, USA) (0.5
nM final concédath I lesyi t hout conpetitor for 60 nin at 25 C .

| ncubat i on wasExatnpRer: Bivdihapipdrinentifordiadfenarbictré@plonaibbatd i fod Xt ure over
GFB filter th 0.1 % pol yet hyl eneam ne, using a Filternmatel96
har vest er SS( P?C‘%g\r,%@%qrwden CT). Filters were rinsed extensively wth

i ce-cold buffer and radioactivity on the filters vvas counted in a Topcount
i quid scintilGektabn counter 30 (Packard, Meriden, Data were expressed

as cpm | m pr alﬂeﬂﬁeré&ton%fMefcbﬁ?bmdgmﬂhraQDIM)ha%& Fl@@ﬂmh%dﬂt -ermne the
non-specific binding. Data analysis and results Data _from assays in the

presence of cOfBERIHErSKES éssésé?‘h‘ﬂl"élt”érﬁ ragioligancbbipding gxperigents. oIt“eGFne@Ba ¥¥ndi ng
measur ed i t henchsgivasf atadicdighndwitipohighl bindin affinity ot agarticalar repdpdrior Ng

Pt R R U R 1 B O o

receptor or transporter or with a preparation of cells expressing cloned human receptors

in a buffered medium. During the incubation, the radioligand binds to the receptor or
transporter. When equilibrium of binding is reached, the receptor bound radioactivity
15  is separated from the non-bound radioactivity, and the receptor- or transporter-bound
activity is counted. The interaction of the test compounds with the receptor is assessed
in competition binding experiments. Various concentrations of the test compound are
added to the incubation mixture containing the receptor- or transporter preparation and

the radioligand. The test compound in proportion to its binding affinity and its
20  concentration inhibits binding of the radioligand. The radioligand used for hay A,

hasp and hayc receptor binding was [3H]-raulwolscine and for the h5-HT transporter

was [*H]paroxetine.

Cell culture and membrane preparation.
25  CHO cells, stabile transfected with human adrenergic-oz4-, -0t2p Or ay¢ receptor cDNA,

were cultured in Dulbecco’s Modified Eagle’s Medium (DMEM )/Nutrient mixture

Ham’s F12 (ratio 1:1)(Gibco, Gent-Belgium) supplemented with 10 % heat inactivated

fetal calf serum (Life Technologies, Merelbeke-Belgium) and antibiotics (100 IU/ml

penicillin G, 100 pg/ml streptomycin sulphate, 110 pug/ml pyruvic acid and 100 pug/ml
30  L-glutamine). One day before collection, cells were induced with 5 mM



automatical ly generated, and signoidal inhibition curves were fitted using
non-linear regression. The pl C50 val ues of test conmpour@SoMERSIGEr i ved from
i ndi vi dual curves. All conpounds according to formula (1) produced an
inhibition at |least at the ha2A site (but often also at the ha2B and ha2C .
sites) and g ously at the 5-HT transporter 5 site Lhan 50 %
(pl Cso) at y%éois?éggncentration rangi ng between 10-6 M angeﬁlgﬁg‘m h a
concentration-dependent manner. Results gre shown in Table 6. Table 6

pl C50-val ues for the ha2A, ha2c and 5-HT transporter receptor site. 10 1Co
IC50 Co nr. a2A a HIT Co nr. aMazc HIT 49 8.9 9.6 8.1 52 8.49.27.7 1
8.998.2 76 & fydoudyfle Supdedodudht JofuniZcls el shadedn kgl 91 7.6 89
849084?5%’%’"1’”58” 10,8 4 829 1. oy e scradedn piShpblnd 55 20 4

U@eredasaémgmzhort Ga gxd Mgs agd eplipctgd Evsceatr@saﬂgn 8t 5500 Ry f8r 79.47.2
7 10 mir T8e delB wWere/hdmdgeidsed il TBs-AC650 mK &ing da. WtrdtuFab5 8.3 8.5
8. 8.5
7 %ox%%g%gé%rﬁagg Zé'gg%lgég fog I@mg'l 33 27,560 gg ’ﬁxe%gl?et 4v§§ w%gmeg ém.% b P
5. gFsyspgnsipnzang rejormogenizgtiorgand ty @a#p%lewasgeszw@néedrng risgiClg 5 g
2 7dBidéd ' 1 mPDalBubts@ndstdred aflFOK.1 9.1 8.1 6 8.5 8.6 7.3 59 8.1
5

8.3 7.2638.18.87.5 53849.28.0218.18.78.4 13 8.

78.18.7 7.9 )
Binding experiment for a,-adrenergic receptor subtypes

Membranes were thawed and re-homogenized in incubation buffer (glycylglycine 25
10 mM, pH 8.0). In a total volume of 500 pl, 2-10 pg protein was incubated with

[3H]raulwolscine (NET-722) (New England Nuclear, USA) (1 nM final concentration)

with or without competitor for 60 min at 25°C followed by rapid filtration over GF/B
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filter using a Filtermate 196 harvester (Packard, Meriden, CT). Filters were rinsed
extensively with ice-cold rinsing buffer (Tris-HCI 50 mM pH 7.4). Filter-bound

15  radioactivity was determined by scintillation counting in a Topcount (Packard,
Meriden, CT) and results were expressed as counts per minute (cpm). Non-specific
binding was determined in the presence of 1 uM oxymetazoline for hotz4~ and hoyg
receptors and 1 uM spiroxatrine for haac receptors.

20 Binding experiment for S-HT transporter
Human platelet membranes (Oceanix Biosciences Corporation, Hanover, MD, USA)

were thawed, diluted in buffer (Tris-HCl 50 mM, 120 mM NaCl and 5 mM KCl) and
quickly (max 3 s) homogenised with an Ultraturrax homogenizer. In a total volume of
250 pL, 50-100 pg protein was incubated with [*H]paroxetine (NET-869) (New

25  England Nuclear, USA) (0.5 nM final concentration) with or without competitor for 60
min at 25 °C . Incubation was stopped by rapid filtration of the incubation mixture over
GEF/B filters, pre-wetted with 0.1 % polyethyleneamine, using a Filtermate196 harvester
(Packard, Meriden, CT). Filters were rinsed extensively with ice-cold buffer and
radioactivity on the filters was counted in a Topcount liquid scintillation counter

30  (Packard, Meriden, CT). Data were expressed as cpm. Imipramine (at 1 uM final
concentration) was used to determine the non-specific binding.

Data analysis and results
Data from assays in the presence of compound were calculated as a percentage of total

35 binding measured in the absence of test compound. Inhibition curves, plotting percent
of total binding versus the log value of the concentration of the test compound, were



OCTOBER 2006 WO 03/082878 PCT/ EP03/03245 -55 ICSOICS Co nr. a2p a2 HIT

2
Conr. a2 a HTT 61 8.18.7 7.7 207.58.58.1 838.1 7.5 7.5
7.3 107 8.1 8.0 7.3 42 7.57.86.9 23808783972$@0§E§z§§ 78 8.0
8.7 8.1 112 7.5 7.57.5 123 8.08.58.1 136 7.4 8.3 8.1 119 8.0 8.5 8.5 77
7.4 8.6 85 858.085 7.2 110 7.4 8.3 8.3 100 8.0 8.3 8.0 122 7.4 8.1 8.2
19 7.9 8.6 8VO03943878 4 8.2 8.6 4 7.9 8.6 <6 135 7.4 7.6 PCIEPIE245 9 8.5
8.568 7.4 7.7 7.8 70 7.98.17.048 7.4 7.56.8 29 7.8 8.8 8.5 101 7.4
7.56.8 90 7.8 8.8 7.8 115 7.4 7.4 7.6 %7 7.8 8.58.3307.38.480 7
7.8 8.37.5 73 7. 3 8 3 7 2 14 7.8 8.3 7.5 39 7.3 8. o 7 1 139 7.8 8.1 6.9
105 7.3 7.5 7. 99 7.3.7.3 6.8 44 7. 7 7.8 287.2 8.4
8.5 2 7.8 .1 2® “S“ailsadlyﬁ‘*%f@e@aadggmg‘éahnhrbltsmectﬁves wege ﬁ/‘teé uging nen-fneang 7 7 g 6
7.6 129 7.2 7.ibgésskn. e pICH valuds of tést Gnpouils webe deriSed fkOR individual 8urve3. 46 7. 2
7.4 6.5 93 7.7 7.2 6.4 126 7.2 6.96.9 24 7.6 8.8 8.3 387.18.87.9 11
7.6 8.2 7.9 3 All gonpognds agcordipg 1, fgrmgulp(lypraduged gn inhipitpngt Bast at the hap A site

(but often also at the happ and hay sites) and simultaneously at the S-HT transporter

5  site of more than 50 % (pICsp) at a test concentration ranging between
106 M and 10:9Mina concentration-dependent manner. Results are shown in Table
6.
Table 6 : pICso-values for the haya, hayc and S-HT transporter receptor site.
10
pICso pICso
Conr, | aa O HTT Conr. [V e | HTT
49 8.9 9.6 8.1 52 84 9.2 7.7
1 8.9 9 82 76 84 9.1 8.5
31 8.9 8.9 7.6 32 8.4 9.1 7.7
54 8.8 9.1 7.6 89 8.4 9.0 8.4
75 8.8 >9 8.1 10 84 8.9 7.2
51 8.8 9.0 7.8 66 8.3 9.3 7.4
22 8.8 8.9 8.8 57 8.3 9.2 7.6
82 8.8 8.9 7.4 26 8.3 >9 8.5
34 8.7 9.4 7.2 88 8.3 8.9 7.7
12 8.7 9.0 7.5 8 8.3 8.8 7.6
67 8.7 8.9 7.9 55 8.3 8.5 7.6
11 8.7 8.8 85 9 8.3 6.0 83
47 8.6 8.5 73 25 8.2 9.4 8.1
87 8.6 8.5 7.3 84 8.2 8.9 7.6
5 8.6 8.4 7.0 18 8.2 8.9 73
56 8.5 9.3 7.9 86 8.2 8.8 8.3
15 85| 91 | 80 137 |82 80 | 77
50 8.5 9.0 7.8 91 8.2 8.8 7.5
35 85 | 89 | 8l 106 (82179 | 75
69 8.5 8.9 7.7 16 8.1 9.1 8.1
6 8.5 8.6 7.3 59 8.1 8.9 8.0
37 8.5 8.3 72 63 8.1 8.8 7.5
53 8.4 9.2 8.0 21 8.1 8.7 8.4
13 8.4 9.2 7.9 17 8.1 8.7 7.9




132 7.6 7.5 7.2 103 7.1 7.2 6.9 64 7.6 7.8 6.6 113 7.1 7.4 7.2 41 7.6 7.6
6.8 72 7.0 7.7 6.2 114 7.6 7.7 7.5 80 6.9 8.4 6.9 2 OsHBERROME WO

03/ 082878 PCT/ EP03/ 03245 -56- 1Cso Co nr. U 2A n= HTT 81 6.9 7.7 7.2 130
6.9 7.6 6.9 133 6.9 6.9 6.9 96 6.9 6-9 6.7 98 6.9 7.0 6.6 104 6.9 6.9 .
6.5 109 6.8 7 4 131 6.8 7.3 7.2 108 6.7 7.3 7.1 7 6.8 6.8 116
07 6in 7 ol o O e T e Y (117 6 6 6. ool 7.5
6.9 127 6.5 6.8 6.7 124 6.5 6.8 7.3 6.4 6.9 6.2 121 6.3 7.0 6.8 33

6.2 7.4 7.9 60 5.5 6.4 5.2 2 OCTOBER 2006 WD 03/ 082878 PCT/ EP03/ 032-45
-57 Cains 1. A conpound according to the general Fornula (1)
. pICso PICso
Co- nr. | o, oy | HTT Conr. | aps o | HTT
61 8.1 | 87 | 717 20 7.5 | 85 | 8.1
83 8.1 | 86 | 78 138 75 [ 15 | 73
107 | 81| 80 | 73 v, 75 | 7.8 | 69
23 80| 87 | 83 97 75| 82 | 78
78 80| 87 | 81 112 75 [ 75 | 75
123 | 80| 85 | 81 136 | 74| 83 | 81
19 |80 85 | 85 77 74 | 86 | 85
85 80 { 85 | 72 110 74 | 83 | 83
wo |80 83 | 80 122 74 | 81 | 82
19 79| 86 | 80 120 74 | 82 | 86
4 79 | 86 | <6 135 741 76 | 71
ng | 79| 85 | 85 68 74 | 77 | 18
70 79| 81 | 70 48 74 1 715 | 68
29 78 | 88 | 85 101 74 [ 75 | 68
90 78 | 88 | 178 115 74 1 74 | 76
27 78 | 85 | 83 30 73 | 84 | 80
7 78 | 83 | 15 73 73 | 83 | 12
14 78| 83 | 15 39 73 | 80 | 7.
139 | 78| 81 | 69 105 73| 75 | 77
40 78 | 80 | 73 99 731 73 | 68
44 78 | 77 | 138 28 72 | 84 | 85
2 78 | .1 7.5 134 72 | 69 | 69
9”2 77| 86 | 83 71 72 | 82 | 170
36 77| 86 | 16 129 721 15 | 68
45 77 ] 17 | 11 58 72| 15 | 15
102 [ 774 78 | 73 46 72 1 74 | 6.5
93 77| 72 | 64 126 72 ] 69 | 69
24 76 | 88 | 83 38 71| 88 | 79
i 76 | 82 1 79 3 71| 75 | 14
62 76 | 82 | 74 65 70| 75 | 58
132 | 761 715 | 12 103 71| 72 | 69
64 76 | 718 | 6.6 113 7.1 1 74 | 72
41 76 | 16 | 638 72 70| 77 | 62
g | 76| 77 | 15 80 69 | 84 | 69




14 b s R3 R

-(CH2)ma (j)

base addition salts thereof,

and the N-oxide formthereof,

R X 5 the pharmaceutically acceptable acid or
stereochem cal |y i sopeeroERRI® t her eof

t he

wherein :

selected fromthe group of hydrogen,

al kyl oxycar
each sel ect
OSQ2CH3, N R10R',
t et r ahydr of ur anyl ox

SV le,

al kyl oxy,
al kyl t hi o,

Y,

al kyl ,
nmono- and di (al kyl ) am nocar bonyl
e group of hydrogen,
aIkonxyaIkyg
al kyl -

Xis CH2, N-R7, S or
Ar, Ar-alkyl,

O; RV is
al kyl car bonyl ,

1 2 are
hydr oxy, cyano, gﬁ?&g&ﬂﬁ@%

OxY, aIkyloxyalkyloxyalkyloxy,
car bonyl oxy,

al kyl oxyal kyl car bonyl oxy, pyridi nyl carbonyl oxy, al kyl carbonyl oxyal kyl oxy,
al kyl oxycar bonyl oxy, alk@nylox% al kenyl 15 carbonyl oxy and nono- or
di (al kyl ) am noal kyl gxxp———wt e—pfrpvi so that at | east one of RL and R2 is
N-RIOR11 wherein : |[RCOmandzR' 1, i ndependently from each ot her,
selected fromthe [grQup|Qfs hydr dgen, jal kyl, Het, Ar, Ar-alkyl, Het- alkyl,
nono- or di (al kyl)@am noq : n pr di (al kenyl ) am noal kyl ,
al kyl car bonyl , 20 ad”ghv'£§¥ ggﬂf 92 car bonyl, Het-carbonyl,
alkyloxycarbonyl annog éﬂboﬁw " f8nb- or di (al kyl ) ami nocar bonyl, nono- or
di(Ar)aninocarbonyI JgoN-6.90f ab(akhy oxycar bonyl al kyl ) am nocar bonyl ,
al kyl car bonyl oxyal kjyt3 '%%”thﬂ'bggy oxyal kyl, nono- or
di (al kyl ) am nocar bo ¢“ny | — dmnol m nonet hyl, 25 al kyl am noi m nonet hyl ,
N—benzylpiperazinylln@moméwhw§9 abRyl sul phonyl and Ar-sul phonyl; or R1D and
R' may be taken togﬁgagr gnrd| W4 vthe| N may form a nonoval ent radical
sel ected fromthe gretp—of—(R3)1H{RE3) (R 13)g (R13g (R13) q (RI3)g N9 g N
> OCTOBER 2006 WO 10331085878] BET/EBB] 03245 - 58- (R 13)q (R13)q

108 67| 713 | 11

125 67| 68 | 68

116 67| 68 | 11

128 67| 671 | 68

79 66 | 81 | 67

17 66 | 69 | 70

94 65| 15 | 69

127 65| 68 | 6.7

124 65| 68 | 13

43 64 | 69 | 62

121 63| 70 | 68

33 62| 14 | 19

60 551 64 | 52




R1=~NJ I'"V and wherein : R12 is selected fromthe group of hydrogen,
al kyl, Ar, Ar-alkyl, Ar 5 al kenyl, alkyl carbonyl, alkyl,QxtaEtiosngs

al kyl oxyal kyl carbonyl and nono- or di(al kyl)am nocarbonyl ; each ring
havi ng optionally 1, 2 or 3 double bonds and each ring being optionally
substituted jadicals R13, each radical R13 indepen rom each
ot her sel ect% {romthe group of alkyl, oxo, Ar, Ar-alkyl QS%L%@:‘% kenyl and
al kyl oxycarbonyl and q being an integer ganging fromO to 6 ; or R and R2
may be taken together to forma bivalent radical -R -R2- selected fromthe
group of -O CH2-NR14-, -NR14-CH2-O, -NRI5-CH2-NR14-, -NR14-CH2. CH2-O,

- O CH2- CH2- NRﬁéims-NRl& CH2- CH2- NR14-, - wherein R14 and 15 R15 each,

i ndependent |y each other, are selected fromthe group of hydrogen,

al kyl, Ar, Ar-alkyl, alkylcarbonyl, alkyloxycarbonyl, alkyl oxyal kyl car bonyl
and nono- or dl(Aadohipbn)xﬂlrnwmﬁﬂgmwgeneraBFmdlam)are asymmetric centres ;
(CH2)mis a straight hydrocarbon chain of m n atom; m bei ng an i nteger
20 ranging from1l to 4 ; Plr is @ ragical ac g R% any one of Fornul a
(Ila), (11b) or (11c) R (&9) X (RB)n (RB)n ﬁéa) (b) (c)
optionally substituted wt al s ‘Rs?™wherein : 25 each S

I ndependently from each gt’ected fromthe group of hydroxy, am no,
nitro, cyano, halo and alkyl ; nis an integer ranging fromO to 5 ; RO is
selected fromthe group of hydrogen, alkyl and fornyl ; 2 OCTOBER 2006 WO

031082878 Igcr/tﬁ%%%oag&%%ally acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof and the N-oxide form thereof, wherein :
X is CH, N-R”,Sor O
R’ is selected from the group of hydrogen, alkyl, Ar, Ar-alkyl, alkylcarbonyl,

alkyloxycarbonyl and mono- and di(alkyl)aminocarbony] ;

10 R'andR? are each selected from the group of hydrogen, hydroxy, cyano, halo,
0OSO0,H, 0SO,CHs, N-R'R"| alkyloxy, alkyloxyalkyloxy,
alkyloxyalkyloxyalkyloxy, tetrahydrofuranyloxy, alkylthio, alkyl-
carbonyloxy, alkyloxyalkylcarbonyloxy, pyridinylcarbonyloxy,
alkylcarbonyloxyalkyloxy, alkyloxycarbonyloxy, alkenyloxy, alkenyl-

15 carbonyloxy and mono- or di(alkyl)aminoalkyloxy ;

with the proviso that at least one of R! and R? is N-R'"°R!! wherein :
R'%and R are each, independently from each other, selected from the
group of hydrogen, alkyl, Het, Ar, Ar-alkyl, Het- alkyl, mono- or
di(alkyl)aminoalkyl, mono- or di(alkenyl)aminoalkyl, alkylcarbonyl,

20 alkenylcarbonyl, Ar-carbonyl, Het-carbonyl, alkyloxycarbonyl,
aminocarbonyl, mono- or di(alkyl)aminocarbonyl, mono- or
di(Ar)aminocarbonyl, mono- or di(alkyloxycarbonylalkyl)aminocarbonyl,
alkylcarbonyloxyalkyl, alkenylcarbonyloxyalkyl, mono-or
di(alkyl)aminocarbonyloxyalkyl, aminoiminomethyl,

25 alkylaminoiminomethyl, N-benzylpiperazinyliminomethyl,
alkylsulphonyl and Ar-sulphonyl ; or
R'%and R!" may be taken together and with the N may form a monovalent

radical selected from the group of
")q (R' W ®Y, ®RY)

b e bbb




-59 R3 represents an optionally substituted aromatic honocyclic or
heterocyclic ring systemtogether with an optionally swesiogeitizees and
partially or conpletely hydrogenated hydrocarbon chain of | to 6 atons |ong
with which said ring systemis attached to the Pir radical and of which may
5 contain one or nore heteroatons selected fromthe group of O, N and S ;

al kyl represWRO¥08388; \ ai ght or branched saturated hydr ocaPSSEPPH?EAl havi ng
froml to 6 carbon atons or a cyclic satygated hydrocarbon radical having
from3 to 6 carbon atons, optionally sub%%ltuted wi th one or nore nethyl,

hal o, cyano, oxo, hydr oxy, aI kyl oxy or amino radicals ; 10 al kenyl

represents a straight or nched upsgt ured hydrocarbon radi cal having one
or nore doubl e bonds, optl qaI |y sub t1 tuted with one or nore nethyl, halo,
cyano, oxo, hydroxy, alkyl &y er am a,dl cals ; Ar represents phenyl or
napht hyl , optionall y subs [ ed W|t e or nore radicals selected from

the group of alkyl, drpxy, 15 al kyl oxy and am no ; and
Het is a nonocyclic he erocycl i car}‘gdl cal selected fromthe group of
azetidinyl, pyrrolidinyl, dioxolyl, imdazolidinyl, pyrrazolidinyl,

pi peri di nyI ,  honopi pe@j,éﬂé'lﬁlyl di oxyl, norpholinyl, dithianyl,

t hi onorpholinyl, pipeta azolidin t et dr,of

2Hpyrrolyl, pyrrolin 'ng%ftﬁ‘il ti%’?glﬁ ﬂ?/‘fp,‘)fﬁ%rf’%?o?ll’(ﬂy% ﬂﬁyg%T

i m dazol yl ,5 pyrazol yl alkmylaglbylyarbonyﬂ uﬂalwycarhmvleaiyyloxnﬂ‘almbyhyl and oxazol yl,

t hi azol yl, thiadiazol y,}mnd_gp&,ty"@mh,ydow fidinyl, pyrimdinyl, pyrazinyl,
pyrlda2|nyl and triazin

each radi aII tuted with one or
nore radicals sel ect ecF‘%fB'?ﬁlfaP@g Pﬂiﬂf’ﬁ%}l %‘% eRf’de,&P %ﬁcb g%ﬂaﬁo cyano,
oxo, hydroxy, alkyl oxwmn@lhwmmt@wﬂlqmd@dﬁﬁoumh eedivak RIT ngieptmdmtbll m 1,

characterized in that frafnb&the&elé&dﬁBaﬁh@g@a&bm@leﬁbe& Mamym@ group of
hydr ogen, R10R' and r OVi SO. hat at. ﬁ%ﬁ%’@ e of R1
I

and R2 is N RIOR' wher éélkwféy%?ﬁbﬁnﬂlafdﬁrbgméﬁ% jpteeer ransing, from each
ot her, selected from td1e group of hydrogen, al kyl, Het, Ar, Ar-alkyl, Het-

a: ty: ) WBHO- | OmR! aﬁ( k’alr{ls ! DeAiWeR QsPettiét 1o fmbwﬂém daaé@l J'Rém?l aewaea%hkmk
gl kgl gi;cg%onyl : :nmygﬁ%%rq?b@@f ﬁﬁ% g% ? Hﬁ&l ca%%nlez nono- or
CH,-0-, -O-CH,- CH2-NR -, -NR"-CH,- CHz-NR -, - wherein R
15 R" each, independently from each other, are selected from the group of
hydrogen, alkyl, Ar, Ar-alkyl, alkylcarbonyl, alkyloxycarbonyl,
alkyloxyalkylcarbonyl and mono- or di(alkyl)aminocarbonyl ;
aandb are asymmetric centres ;
(CH,)» s a straight hydrocarbon chain of m carbon atoms, m being an integer

20 ranging from 1t0 4 ;
Pir is a radical according to any one of Formula (I1a), (IIb) or (Ilc)
. R®
'/\N_..' (T\N ._..- I \fN"'.
Y N lg N \J
R R%n _ R®)n
(@) (b) ()

optionally substituted with n radicals R®, wherein :
25 eachR® is independently from each other, selected from the group of
hydroxy, amino, nitro, cyano, halo and alkyl ;
n is an integer ranging from 0 to S ;
R’ is selected from the group of hydrogen, alkyl and formyl ;



35 di (Ar)am nocar bonyl, nono- or di(al kyl oxycarbonyl al kyl ) am nocar bonyl ,

al kyl car bonyl oxyal kyl , al kenyl car bonyl oxyal kyl , nono-or 2 ocTOBER 2006

di (al kyl ) am nocar bonyl oxyal kyl , N-benzyl pi perazi nyli m nonet hyl, 2 OCTOBER
2006 WD 03/082878 PCT/ EP03/ 03245 -60- al kyl sul phonyl and Ar- suI phonyl ;or
R10 and R’ q@/ 32"% 7gken together and with the N may form a nonoval

radi cal sel €cY &% 8m t he group of (R77)9 3 / )q (R 13 )PST‘LFP°3/°(3?4’13)q r
ILJlI V>v >, (R13)q (R13)qg (R13)g ~R13)g 5 v v RIZ~-N~ and wherein : R12
Is selected fromthe group of hydrogen, "al’kyl, Ar, Ar-alkyl and Ar- al kenyl;
10 each ring having optionally a double bond and each ring being optionally
substituted withs;q radicals R 3, T?]E Badi C(ii| R13 i nde nde om each

ot her sel ected from t HEPTEFRIS AR BitionplX jubstifutad arpmatig hamog &QF ﬁd q

bei ng an i nteger rangumgsystmrto@etha»mharmptiﬁxallamcbsmltadaydpmlalbfk@n together to

form a bival ent radi cegom fexef5HR dﬂéamggmlll‘bfm&@aﬁmﬁq&%c&ﬁd fromthe
group of hydrogen, alKk and nono- or

Icarbon | k | car.b
di (al kyl ) ami nocar bonyI‘Xhlc}%Fa B5YdsR! %V?h‘?&f"r%& Egﬁt‘ﬁagg“d of YMis a
strai ght hydrocarbon chatain ooé onmo=hberoatimsselected foan tig gzovpiofiOedlend Sgqual to |
, 20 Piris ar lCal rB5ERhd b Bai 1R oFglraﬁme@-se(tMa@ahﬁﬁod’a%%:tﬁ&ﬁ RaviMp Optionally
substituted aroma [}[rmi:é)%l c_Or het erocgicl I C 8 em tﬁglf’ her with
an optionally subst it cashanatarms §F a5y ‘céﬁtHﬁfegthé‘ fpe é‘ﬂ'r rafjesl davige
hydr ocar bon chai n of Ifrdno3 & G¢ashrm akaomsgoptiondlly sshstithtedwititond argnasy miethyl, i s
attached to the Pir rqgl§alm@%qoq{ydygg¥qkyw02§,ngg@;&aﬁ .one or nore
het er oat ons sel e@ fromthe grou 8 %6‘ ande(g K dr Pll;esents a
strai ght of braAcH¥d JEREFRSAS ‘H%l?}rof) brapeist L bﬁéra 1cal having

one or more double bonds, optionally substituted with one or more

methyl, halo, cyano, oxo, hydroxy, alkyloxy or amino radicals ;

Ar represents phenyl or naphthyl, optionally substituted with one or more
radicals selected from the group of alkyl, halo, cyano, oxo, hydroxy,
15 alkyloxy and amino ; and
Het is a monocyclic heterocyclic radical selected from the group of azetidinyl,

pyrrolidinyl, dioxolyl, imidazolidinyl, pyrrazolidinyl, piperidinyl,
homopiperidinyl, dioxyl, morpholinyl, dithianyl, thiomorpholinyl,
piperazinyl, imidazolidinyl, tetrahydrofuranyl, 2H-pyrrolyl, pyrrolinyl,

20 imidazolinyl, pyrrazolinyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl and triazinyl ; each radical
optionally substituted with one or more radicals selected from the group of
alkyl, Ar, Ar-alkyl, halo, cyano, oxo, hydroxy, alkyloxy and amino.

25

2. A compound according to claim 1, characterized in that
X isO;
R' and R are each selected from the group of hydrogen, N-R'°R'! and alkyloxy ;
with the proviso that at least one of R' and R? is N-R'°R'! wherein :

30 R'"and R are each, independently from each other, selected from the
group of hydrogen, alkyl, Het, Ar, Ar-alkyl, Het- alkyl, mono- or
di(alkyl)aminoalkyl, mono- or di(alkenyl)aminoalkyl, alkylcarbonyl,
alkenylcarbonyl, Ar-carbonyl, Het-carbonyl, alkyloxycarbonyl,
aminocarbonyl, mono- or di(alkyl)aminocarbonyl, mono- or

35 di(Ar)aminocarbonyl, mono- or di(alkyloxycarbonylalkyl)aminocarbonyl,
alkylcarbonyloxyalkyl, alkenylcarbonyloxyalkyl, mono-or
di(alkyl)aminocarbonyloxyalkyl, N-benzylpiperazinyliminomethyl,



from1l to 6 carbon atons or a cyclic saturated hydrocarbon radi cal having
from3 to 6 carbon atons, optionally substituted wth ¢oopeTOBERR06G Net hyl  or
amno radicals ; 2 OCTOBER 2006 WD 03/082878 PCTI EP03103245 -6! al kenyl
represents a straight or branched unsatured hydrocarbon radi cal having one
or nore doubyg BRfds, oOptionally substituted with one or SeetShY,
radicals ; Ar represents phenyl, optionally substituted w't one or nore
radicals 5 selected fromthe group of alkyl, halo, cyano, hydroxy and
al kyloxy ; and Het is a nonocyclic heterocyclic radi cal selected fromthe
group of azetidinyl, pyrrolidinyl, piperidinyl, honopiperidinyl,
nDrpgoIiPyI plpera2|nxllkls hdA§ ﬂ%ghﬂ%gﬁﬁﬁﬁhnMj tetrahydrofuganyl and
pyridinyl. 10 3. A co accor di g to 1 and 2
characterized in that W&S qngRa rP%Yotieé en t%&@‘&?ﬂ‘ﬁﬁﬂﬁ‘ttg Igrs y §or@ pPORYRlHS o
(rtra), (11rb) or (111 edichllsslected from(tkcgrpupfofil R6) p (R) p (R6)p (rrr) (a) (b
(c) wherein: 15 d is a S|ngle bond mhllq g i s eithara bival ent radical
selected fromthe groumR 2-'%; C(=0) - JCH(OH) -,/ - C(=N- OH) -
-CH(al kyl)-, -0-, E?T - NH and - N or hs a trlvalent
CH noi ety that forns a C [géﬁg_mnthl 4 equ | topnetkyl, such that a
cycl oal kyl noiety is for . or is ad e bo ile Zis either a
trivalent radical of formula =CH or E ) CXaIk% ;, or Z'is a trivalent

th

CHnoiety that forms af ow ént bond R4 e Uﬁ to al kyl, such that a

cycl oal kenyl noiety is r A 1s g=g- ,or 6-2knpqped aromati ¢ honocyclic

or heterocyclic ring, ¢e\® ecPJ fromf{t heYgr oup ﬁ enyl, pyranyl,
'd'nyl,u,pyLyéa2|nX o\vgrenyl i sot hi azol yl

pyridinyl, pyrazinyl,
pyrrolyl, i¥idazolyl, pyFazolyl,-Ruranyl, 2890xadiazelyl and isoxazolyl ; p

is an integer ranging fromO to 6 ; R4 and R5 are each, independently from
each other, selected fygmi,he group of hydrogen, aIkyI, Ar, biphenyl, halo

and cyano ; or 2.
R'“is selected from the group of hydrogen, alkyl, Ar, Ar-alkyl and Ar-
alkenyl ;

10 each ring having optionally a double bond and each ring being optionally
substituted with q radicals R", each radical R" independently from each
other selected from the group of alkyl, oxo and alkyloxycarbonyl and q
being an integer ranging from O to 2 ; or
R' and R> may be taken together to form a bivalent radical -O-CH,-CH,-NR -
15 wherein R'* is selected from the group of hydrogen, alkyl, alkylcarbonyl,
alkyloxyalkylcarbonyl and mono- or di(alkyl)aminocarbonyl ;
aand b are asymmetric centres ;
(CH)m s a straight hydrocarbon chain of m carbon atoms, m being an integer

equalto];
20 Pir is a radical according to Formula (Ila)
R? represents an optionally substituted aromatic homocyclic or heterocyclic

ring system together with an optionally substituted and partially or
completely hydrogenated hydrocarbon chain of 1 to 6 atoms long with
which said ring system is attached to the Pir radical and of which may
25 contain one or more heteroatoms selected from the group of O,N and S ;
alkyl represents a straight or branched saturated hydrocarbon radical having
from 1 to 6 carbon atoms or a cyclic saturated hydrocarbon radical having
from 3 to 6 carbon atoms, optionally substituted with one or more methyl

or amino radicals ;



R4 and R5 may be taken together to forma bival ent radical -R4-R5- selected
from2 OCTOBER 2006 WD 03/082878 PCT/ EP03/ 03245 -62- tloe1gyemreesd - CH2-,
=CH, -CH2-CH2-, -CH=CH, -0-, -NH, =N, -S, -CH2N(-al kyl) -,

-N(-al kyl)CH2-, -CH2NH, -NHCH2-, -CH=N-, -N=CH, -CH2O and -OCH2- ; each
R6 is indepgygleishgssfrom each other, selected fromthe grgeprpdsydroxy, 5
am no, nitro, cyano, halo, carboxyl, alkyl, Ar, alkyloxy, Ar-oxy, alkyl-

car bonyl oxy, al kyl oxycarbonyl, al kylthi gz;_.nono- and di (al kyl ) am no,

al kyl car bonyl am no, nono- and di (al kyl ) am nocar bonyl, nono- and

di (al kyl ) am nocar bonyl oxy, nono- and di (al kyl )am noal kyl oxy ; or two vicinal
radical s R6 maybgt al&@ﬁ}esfeﬁ’tggrsi?ﬁ htTonxfaRJh@a Ensiuveall gﬂrtoceirﬁ&li r‘éé‘ikal'h@@ingQ6 10

selected fromt he gr oup

-Q(=0) - CH2- O, -0- CHz- ‘6‘“”“@9092@ wds, OPE?'E&Q Sghsptutell wi %&tﬁé’@@‘

- CH=CH CH=N-, - CH=CH MNaditdls; - CH=N- CHECH - NECH- CH=CH-, - CH2- CH2- CH2-,

- CH2- CH2- O) - (=Qk rg_gts yl oﬁiﬁal@( ﬁl@tlt%wuﬂgge or%e% fgHe- CHZ' ; and
15 R16 is selectedfro r ou K %ﬂ(f«r-al . A
conpound according to SS 'E‘Iﬂéﬁ?k%“PIO ale*f’é(?’a’e @’P’%’e"é‘ y is a
radi cal accordieng to mmmomgclccfhetéwcyuicaac(ldaﬂ bedgcted(ftom thy gaup Of hdeddinpher e| n:

d i doubl e bond whi
—CI( : | iyl f“ ;eA IC”S‘ ohe y‘?roIZdulnﬁ ;ﬁpetn’fdl \rgph\&ﬂ&plﬁé‘ﬁilﬁﬁkﬂ&%hoil%lm!)&%ﬁ% dorRS e

each, independently frbGFﬁY@aQq‘FZH’(YRé‘?“ %‘g‘i”r@@{‘génﬁi’mﬂ"fﬂe group of hydrogen
and aI kyl ; 25 each R6 is halo ; and R16 is hydrogen. 5. A conpound

accor di ng 1,0 %”BA thﬂfafé@oréhh to%.ny%h@iﬁlﬂﬁtl%aéeéilafa@teltlﬂ'ﬁhn ?ﬁaq( @Q?ad@%l and
R2 is hydrogen : ing to 30

IS a radical accor
Formula (11a) \Aﬁ%ﬁog“fgtﬁa%one %’é"laa&il%? H&‘&wrélélebr ding to Formula (111b)
wherein Zis =CH, dis a double bond, Ais a phenyl ring, R4 is nmethyl and
R5 and R16 are each hydrogem®™6. A corrpound according to any of clains | to
5, characterized in that Rl

ir\z/d rogen
/\G"‘Rs X & ‘RG’?‘G’» am

“ INF I
Xy
(@ (b ©
wherein :
15 d is a single bond while Z is either a bivalent radical selected from the group

of -CH;-, -C(=0)-, -CH(OH)-, -C(=N-OH)-, -CH(alkyl)-, -O-, -S-, -
S(=0)-, -NH- and —SH-; or Z is a trivalent CH-moiety that forms a covalent
bond with R* equal to alkyl, such that a cycloalkyl moiety is formed ; ord
is a double bond while Z is either a trivalent radical of formula =CH- or

20 =C(alkyl)- ; or Z is a trivalent CH-moiety that forms a covalent bond with
R’ equal to alkyl, such that a cycloalkenyl moiety is formed ;

A is a 5- or 6-membered aromatic homocyclic or heterocyclic ring, selected
from the group of phenyl, pyranyl, pyridinyl, pyrazinyl, pyrimidinyl,
pyridazinyl, thienyl, isothiazolyl, pyrrolyl, imidazolyl, pyrazolyl, furanyl,

25 . oxadiazolyl and isoxazolyl ;

p is an integer ranging from 0 t0 6 ;

R*and R® are each, independently from each other, selected from the group of
hydrogen, alkyl, Ar, biphenyl, halo and cyano ; or

R*and R® may be taken together to form a bivalent radical -R*-R’- selected from



35 or nethoxy and R2 is an amine radical NRIOR11 ; X=O; m=1; Pir is a
radi cal according to Formula (lIla) wherein n = 0 ; R32p¢reskRdbeal
according to Formula (Illb) wherein Zis =CH, d is a double bond, Ais a
phenyl ring, R4 is methyl and R5 2 OCTOBER 2006 -63 and R16 are each

hydr ogen. 7.W§0§, und according to any one of clains 1- @&%POH(?J <as a
nmedi ci ne. 8. pharmaceutical conposition conprising a pharmaceutically
acceptable carrier and, as active ingregient a therapeutically effective
anount of a conpound according to any one of clains 1-6 or a conpound
according to claim7. 9. A process for making a pharnmaceutical conposition

according to claim 8’“’%&%‘&8%’%2‘ 19 __J@'}fg’i_@g]%_@lgprjéﬁg@g_ g_%p_%ng\]_t q_any one of

clains 1-6 and a phar accept able “darri.er, e ude 0of a
conpound accordi ng t o-Gh)akeDofNCalkylige-EHNH- (WdCHen HHEN-uNe G- a

medi cament for treatiigH,0epicc®THn; anxi ety and body wei ght disorders. 11. A
phar maceutical ¢ gmgasi ti rd. Sl I ble carrier
and, as active ie(fglgredllséf&n#f}%ﬁ%ﬂ@r@gﬁe%?? gtg I’gerlgeqaﬁCfi g%ﬁ@%%’“ﬁ%ﬁﬁ@%g#@a conmpound
accordi ng t any one #Ring|niffgygyapoghaly: carbexghptkhdraaleded Agorealkyhi m 7 and
one or nore other cogpsnpdsy,atkyRalcebohylpalkilo, opuendfidi@kylasips,essant s,
anxiolytics and anti LB Siinel fuvnal X i conposi tion
according to claim 11&?%)?@%‘1%%“&& 50 Bj? %Hl%ag]fﬁ%m?rneogggéﬁﬁ&{oo&?dnpr ove

ef fi cacy and/ or onsetdigikyhamingparbenylone meneandedialkypamineglkdexsi ;o anxi ety and
body wei gh di sondeviginalliddicalhR® maEbexhken taRROWITOMAS Bwilehtiglitab-RhR-one of

clainms 1-6,for the f i t t of
depr essi onl,of anxi et yng%%cgggr%ﬁgél) ﬁ?p %‘Jih[ggl?gef's ” sdélegzb?tﬁ'éé(?%g%ﬁ%@(g?%ri si ng
t he simultaneous or s@cﬁﬁ@h?ﬁap" - Qt reili-Br Bt -9-CnbHe®  according to
any one of clains 1-6CGECHOH=CH-,r0HeCHtCI¢ENC aTRaCHI=-C38| €H=-0UCH=0M- t he
group of antidepressanfscaRpleytégscanentcmsoghetdds - _dég_ gﬁ]?@ﬁ 2006
-64 14. A process for’ }r}la I ng aéhhadr:ﬁza%gﬁt@l}%éﬂ@gzo%%)gftl dncgc ordi Aig°to claim
11, conprising ni xi ngCHzt %‘Gﬁdaa‘éﬁ#o@ﬁgcﬁvcgnyﬂﬂﬁe of clains 1-6 and a
conpound el ectRét f rigselédasl fipnothp gafup anhyidesen efigd MrandAxialkyyt i cs and
anti psychotics and a pharnaceutically acceptable carrier. 15. A process for
preparing a conpound according to Formula (1), characterized in that

4. A compound according to any of claims 1 to 3; characterized in that R” is a radical

according to any one of Formula (IIla), (I1Ib) or (IIlc) wherein :

d is a double bond while Z is a trivalent radical of formula =CH- or
20 =C(alkyl)- ;
is phenyl,
p is an integer equal toOor 1 ;

R*and R® are each, independently from each other, selected from the group of
hydrogen and alkyl ;
25 each R® is halo ; and
R' is hydrogen.

5. A compound according to any of claims 1 to 4, characterized in that X=0, one of R’
and R? is hydrogen, methoxy or ethoxy ; m =1 ; Pir is a radical according to
30 Formula (IIa) wherein n =0 ; R? is a radical according to Formula (IIIb) wherein Z is
=CH-, d is a double bond, A is a phenyl ring, R* is methyl and R® and R'® are each
hydrogen.

6. A compound according to any of claims 1 to 5, characterized in that R' is hydrogen
35 or methoxy and R? is an amine radical NR'°R!'; X=0 ; m =1 ; Piris a radical
according to Formula (Ila) whereinn=0; R® is a radical according to Formula

(I11b) wherein Z is =CH-, d is a double bond, A is a phenyl ring, R* is methyl and R’



a conmpound according to Fornmula (1V) is reacted with an am ne of Fornmula (V)
according to the followng reaction N ---O Pir R3 NN fotréstrbébsm + HNR~a
(1) R X _Ri (MN wherein all variabeles, except for R and R2, have
the sane neaning as in Fornula (l), at least one of Rl and R2 is an hal ogen
and at nost one of Rl and R2 is selectegz_fromthe group of hydrogen,

hydr oxy, cyano, hal o, 0OS02H, OSQ2CH3, N-R1OR', al kyl oxy, al kyl oxyal kyl oxy,
al kyl oxyal kyl oxyal kyl oxy, tetrahydrofuranyl oxy, alkyl carbonyl oxy,

al kyl t hi o, al ky] gxyal k b ar.bonyl oxy, pyridinyl carbonyl oxy,
al kyl car bonyl Iﬁ??%& %ygi ?Koxycarbonyloxy, al kenyl oxy,
al kenyl car bonyl oxy and nono-or di (al kyl)am noal kyl oxy.

7. A compound according to any one of claims 1-6 for use as a medicine.

8. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient a therapeutically effective amount of a compound

according to any one of claims 1-6 or a compound according to claim 7.

9. A process for making a pharmaceutical composition according to claim 8,
comprising mixing a compound according to any one of claims 1-6 and a

pharmaceutical acceptable carrier.

10. The use of a compound according to any one of claims 1-6 for the manufacture of a

medicament for treating depression, anxiety and body weight disorders.

11. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient a therapeutically effective amount of a compound
according to any one of claims 1-6 or a compound according to claim 7 and one or
more other compounds selected from the group of antidepressants, anxiolytics and

antipsychotics.

12. The use of a pharmaceutical composition according to claim 11 for the manufacture
of a medicament to improve efficacy and/or onset of action in the treatment of

depression, anxiety and body weigh disorders.

13. The use of a compound according to any one of claims 1-6 for the manufacture of a
medicament for the treatment of depression, anxiety and body weight disorders, said
treatment comprising the simultaneous or sequential administration of a compound
according to any one of claims 1-6 and one or more other compounds selected from

the group of antidepressants, anxiolytics and antipsychotics.
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14. A process for making a pharmaceutical composition according to claim 1 1,
comprising mixing a compound according to any one of claims 1-6 and a compound
selected from the group of antidepressants anxiolytics and antipsychotics and a

pharmaceutically acceptable carrier.

15. A process for preparing a compound according to Formula (I), characterized in that
a compound according to Formula (IV) is reacted with an amine of Formula (V)

according to the following reaction

R‘ ’ b R10
7 (CH) . oW —
X

) V)

wherein all variabeles, except for R! and R%, have the same meaning as in Formula
(D), at least one of R!and R?isan halogen and at most one of R' and R? is selected
from the group of .hydrogen, hydroxy, cyano, halo, OSO,H, OSO,CH;, N-R!°R"!,
alkyloxy, alkyloxyalkyloxy, alkyloxyalkyloxyalkyloxy, tetrahydrofuranyloxy,
alkylcarbonyloxy, alkylthio, alkyloxyalkylcarbonyloxy, pyridinylcarbonyloxy,
alkylcarbonyloxyalkyloxy, alkyloxycarbonyloxy, alkenyloxy, alkenylcarbonyloxy
and mono-or di(alkyl)aminoalkyloxy.



