1 0 NOV 2006 WD 03/097636 PCT/ SE03/ 00795 NOVEL COMPOUNDS AND THEI R USE
RELATED APPLI CATIONS Thi s application clainms priority to Swedjh zagpl i cation
nunber 0201544-4, 5 filed on May 17, 2002, and U.S. provisional application
60/ 410, 03 i on Septenber 12, 2002, the contents o i e

i ncor por aﬁ‘é%%‘lg?geijiﬁn by reference. TECHNI CAL FI ELD The pr%(s:yﬁ%:&?bp\%nti on

rel ates to novel conpounds, to pharmaceutical 10 conpositions conprising the
conmpounds, to processes for their preparation, as well as to the use of the
conpounds for the prepaN&VELRCOMROUNDS ANDTHEIRAJSE particularly acts on
the central nervous system BACKGROUND ART 15 Many di sorders and conditions
of the central nervous systemare influenced by the adrenergic, the

dopam nergi c, and the serot onergECATED AR ANSTIgN®r systens. For exanpl e,
serotonin (5-HT,_ 5-hydroxytryptam ne) has been inplicated in a nunber of

di sorders and cARRPPISAECHHIREN RSiority ta Swedish aprhisatisarmumdier PGS, system A

nunber gf i gp@ﬁ'- i I | A4l receptors for 20
serotonls)n E?ﬁ)({r%ﬁ? ?gﬁﬁzlgla%gtﬁgﬁ% Wgﬂgggiéﬁgpﬁ‘slgb%?@pﬁgw%t he regul ati on
of food i riepkmberside2¢0d; the xantphte ofhish aR@sorb@A&] hdein Bypefkrends. 449S- 462S and
Drugs Future 2001, 26, 3 83-393. The 5-HT2c receptor subtype is transcribed
and expressed in hypothalam c structures associated with appetite

regul ation. It has been denonstTeCHNICAD&ELE 5- HT2c receptor agoni st

m chl or ophenyl pi perazi ne (nCPP), which has sone 25 preference for the 5-HT2c
receptor, reducd8ge Prserat invenfiaa reiatepieroveltampewsis o phameacetisehml  5- HT2c

recept I - (Y2 I ] I e nutated
nacti 03 faprPosithe SORPAALE S8R0 Rl biokekd B 6 GERLERG) Mybe® | TV
recent cli rastethe sseufyhe congplongdstfobtht pepahtomefd meticsatenowhich body wei ght was
obt ai ned afteraé V\geks of traiat ment v¥ith nCPP i n obese subjects

( PsychopharPRECHIEHY g0 e tic cspfra] 89 voussysienoy  Racently, a series of
pyrrolo[3,2,1-i/]quinoline derivatives was identified to be 5-HT2c receptor
agoni sts having selectivity over the 5-HI2a receptor 1 0 N OV 20052 WO

03/ 097636 PCT/ SE03/ 00795 BACKGROUND ART

15 Many disorders and conditions of the central nervous system are influenced
by the adrenergic, the dopaminergic, and the serotonergic neurotransmitter systems.
For example, serotonin (5-HT; 5-hydroxytryptamine) has been implicated in a
number of disorders and conditions which originate in the central nervous system. A
number of pharmacological and genetic experiments involving receptors for

20  serotonin strongly implicate the 5-HT?, receptor subtype in the regulation of food
intake, see for example Obes. Res. 19935, 3, Suppl. 4, 4495-462S and Drugs Future
2001, 26, 383-393, The 5-HT9, receptor subtype is transcribed and expressed in
hypothalamic structures associated with appetite regulation. It has been demonstrated
that the 5-HT,, receptor agonist m-chlorophenylpiperazine (mCPP), which has some

25  preference for the 5-HTy receptor, reduces food intake in mice that express the
normal 5-HTp, receptor while the compound lacks activity in mice expressing the
mutated inactive form of the 5-HT9 receptor (Nature 1995, 374, 542-546). In a

recent clinical study, a slight but sustained reduction in body weight was obtained

after 2 weeks of treatment with mCPP in obese subjects (Psychopharmacology 1997,
30 133, 309-312). Recently, a series of pyrrolo[3,2,1-]quinoline derivatives was

identified to be S-HTy, receptor agonists having selectivity over the 5-HT4, receptor



2 (lsaac M, et al., Bioorg. Med. Chem Lett. 2000, 10, 919-921). The
conpounds are said to offer a novel approach to the treat rﬁnit of obesity
and epil epsy. Wi ght reduction has al so been reported fror11 NOYi 2805 st udi es

wi th ot he N onergi c" agents (see e.g. |Drugs 1998, 0). For
exanpl e, &#eos@ﬁfg% 5 reuptake inhibitor fluoxetine and t%éeT!SSﬁalg-@uéil easi ng
agent/ reupt ake i nhi bitor dexfenfluram ne have exhibited weight reduction in
controll ed studies. However, currently available drugs that increase

ser ot oner gi(ksasorMnshals Hiongddpd dhethol £62800)10)019D2ih dhe atrapaunds arien sone
cases, transi

nt .effects on th ody wei ght., The 5-HT2c receptor subtype has
al so been s‘-‘ﬁ’&é‘égffgfoaweﬁaémr%%ﬁfgﬁ" W@NI%?C’EW%F%%?H} PY¥-such as depression
and anxi ety (Expveighirbductiow Ritalso Bestti@pdriddGiont clint&® ¢udit®@fh otle¥ ugs, 1999, 2,
109-120). The 5-HT2c receptor subtype has further been suggested to be

i nvol ved i nSerRioRFaICy agRnsiserss-& IRmeR 1838, dr 436A70)- iFioe ¥prbe M-l Dr ugs, 1999,
2, 109- 320)re1\1}:tﬁégﬂgﬂit'&ﬁ%u\6@étﬁ£.aﬂ@tﬁ% ST ?Jl%a@flﬁh agﬁlg}{h?taﬁe kihagicor €cept or may

therefore have 1 erapeutic potentia eat nent of disorders |ike
t hose ment idenfedfledanine. have pikdied Te(ilit RidSClooSURmErolsd fudie 5®we8E, di scl oses t he

f nCPP ti t. EP-Al-863 136 .discl i di d
pyr 1ol i di ne HEMAEHIGHE g B gse seolcapgt epBBsipR SPeREOBT I hgon st s

havi ng ant i Odasdepas amd, irfsvime/dabes, Pamieiffebts eamaRdyseibnt.or treating or
preventing serotonin-rel ated di seases, including eating disorders and

anxi ety. EP- A- 65he 43812y 6eaptns subiyns hay alsp beampuggsiled debs ipgelvedia (MY ng

activity on.th 5- HT2¢ receptor and ich inger i a ed for
treati ﬂé edil r%ﬁ%%@%‘?ss@g A -leé%ég‘ﬂﬂf plg?l[gg?s&%g\gﬁ{% ?rﬁégﬁyl i ndol es
havi ng act ipb. st D952 HBAo 20y, ecept or and which may be used for treating
eating disorders. EP-A-572 863 discloses pyrazinoi ndol es having activity on

the 5-HT2c recdedrHEndeodptarisubiage ivs furthetibgen suggestad torley im¥elyadgndi sorders. J.

Med. Chem 1978, .21, 536-542 and., US- A- 4, 081, 54 i scl os series of 30
pi per azi ny|piprEAispEdersaneh ag uiRaty P’ﬁP“tg’@P‘E?t(ﬁa;’i“ﬁs—’iag%ii L09a§%q vity. US 4,078, 063

di scl oses a ser igsnRfndy WRERRIVR Y RiEd: Sh ARS-RRY] REANANB thErefcRChdvsi Y.

15  atherapeutic potential in the treatment of disorders like those mentioned above.

INFORMATION DISCLOSURE.
US-A-3,253,989 discloses the use of mCPP as an anorectic agent,
EP-A1-863 136 discloses azetidine and pyrrolidine derivatives which are
20 selective 5-HTy receptor agonists having antidepressant activity and which can be
used for treating or preventing serotonin-related diseases, including eating disorders
and anxiety.
EP-A-657 426 discloses tricyclic pyrrole derivatives having activity on the
5-HT5, receptor and which inter alia may be used for treating eating disorders.
25 EP-A-655 440 discloses 1-aminoethylindoles having activity on the 5-HTy.
receptor and which may be used for treating eating disorders.
EP-A-572 863 discloses pyrazinoindoles having activity on the 5-HT7,
receptor and which may be used for treating eating disorders.
J. Med. Chem. 1978, 21, 536-542 and US-A-4,081,542 disclose a series of
30  piperazinylpyrazines having central serotonin-mimetic activity.
US 4,078,063 discloses a seties of piperazinylpyridines having anorexic

activity.



di scl oses a series of piperazinylquinoxalines wth central serotoniminetic
activity. ES 514549 discl oses piperazine derivative wthy @ng?xé@gni c
-2

action. di scl oses 1-[nono- or bis(trifluorometh

pyri di nyl F‘Epg’é@%g%nes as central nervous system agents. \R@X‘ P4

di scl oses a new nedi cal use of 1-[6-chloro-5-
(trifluoromethyl)-2-pyridinyl]piperazine, in particular to a new nethod of
treating urinay WdddCRéhi BICHL, 9Y\P0 DAibIORO2 séHics of pipeHzitlMEinakaliney N5 of

1-[6-chloro-5-(trifluoronet hyclaz -2- 10 pyridinyl ] pi perazi ne hydrochl oride. EP
1213017 di ¥ithseuel srlopamigelicAclVityFoc recept or agoni st, e.g., 1-[6-chloro-

5- (411 T I uor oet iy ) 4540 R oS Bibdri RETAZARE wit GhofcRfpehit GRigEENt Of hot

flushes. J. Med Chem %_987, S%l,k 15{1%3{31_214 ’c\iwinfgcl 852%6%?%-%| substituted

6- al koxy-2- pyrERBTH60 dissloses laimérooonhis(idhproawpent)s24 ncl udi ng 1- ( 6- met hoxy- 2

15 pyridinyl ) piperazine, 1-(6-ef hoxy-2- i.di nyl) pi perazi ne,

17871 chpr BB ARG R ofrtafis Bl it et

1-(|6-i sobut OthW@%é’BIBM)déécwsfb)er:&ﬁiIﬂaiicalu(eﬁrflz[g-chlonl)-sh | ] ,
cycl opropy] net hoxy-2-pyridin pi perazi ne, 1-(6-cycl ohexyl nethoxy- 2-

pyri di nyl )bnngmrawml)- dinyllpinsipeinga RPHEWaL 10 a e raethed §idreaitgizi ne. J. Med.
Chem 1989 yidey inldmfiendt2 di scl oses 6-al kyl-N, N-di substituted-2- 20

pyri di nam nes as anticonvul sant agents including 1-(6-butylthio-2-

pyri di nyl) pi per W& 030902 (discloped anymtol yorme Oh 4[6-2hlpso-5-Girifipbiopieehezi ne and
1-[6-(2; phenyleshyl)-2-pwuridi nyl]piperazine. JP 07300474 di scl oses drugs
for trg%t r’rgﬁé{%ﬁp eg%zggeé@ﬁ};ogﬁfgpég to serotoninergic nerve including

1- (6- phenoxy- 2- py 12 H0NY Wisplopsriazise of 8 R Th; febeptatigonist, e.g., 1-[6-chloro-

substi t ut ed) phenoxy- 2- pyri di nyl ] pi perazi nes, 1-(6-benzyl oxy-2
|(oylrJi di Iny:J) éi(%@h&ﬂﬁ(?@ylh%ﬁééilyﬂ{m%ﬁ%%%@Iihz-tmw ﬁ%‘}t&ié@ﬁ-gi ne, and 1-(6-

cycl opent y1 0xy- 2l ithbP BT A3LI6s o S oRbRARRisthetl aPEAGR.27 0cyel T o

pi perazi nes as agontsts inclu
6- chl or o- 2 pyi3dimenihsd gsiapteawilegtt pgants inélnding bdo-Gretholkpio- 2- ( 4-

15 pyridinyl)piperazine, 1-(6-ethoxy-2-pyridinyl)piperazine, 1-(6-isopropoxy-2-

pyridinyl)piperazine, 1-(6-isobutoxy-2-pyridinyl)pipcrazine, 1-(6-
cyclopropylmethoxy-2-pyridinyl)piperazine, 1-(6-cyclohexylmethoxy-2-
pyridinyl)piperazine, and 1-(6-cyclohexyloxy-2-pyridinyl)piperazine.

J. Med. Chem. 1989, 32, 1237-1242 discloses 6-alkyl-N,N-disubstituted-2-

20  pyridinamines as anticonvulsant agents including 1-(6-butylthio-2-
pyridinyl)piperazine, 1-(6-cyclohexylmethyl-2-pyridinyl)piperazine and 1-[6-(2-
phenylethyl)-2-pyridinyl]piperazine.

JP 07300474 discloses drugs for treatment of diseases related to
serotoninergic nerve including 1-(6-phenoxy-2-pyridinyl)piperazine and 1-[6-

25  (substituted)phenoxy-2-pyridinyl]piperazines, 1-(6-benzyloxy-2-
pyridinyl)piperazine, 1-(6-cyclobutyloxy-2-pyridinyl)piperazine, and 1-(6-
cyclopentyloxy-2-pyridinyl)piperazine

EP 580465 discloses heterocyclic piperazines as 5-HTj3 agonists including
6-chloro-2-(3-methylpiperazinyl)pyridine and 6-chloro-2-(4-

30  methylpiperazinyl)pyridine.

WO 00/12475 discloses indoline derivatives as 5-HT7p and/or 5-HT)¢

receptor ligands, especially for the treatment of obesity.



30 net hyl pi perazinyl ) pyridine. WO 00/12475 di scl oses i ndoline derivatives as
5-HT2b and/or 5-HT2c receptor |igands, especially for the treatnent of
obesity. 1 0 NOV 2006 WD 03/097636 PCT/ SE03/00795 4 V\Oﬁg/ﬁﬁi@& scl oses
pyrrol oi ndol es, pyridoi ndol es and azepi noi ndol es as 5- c or

agoni sts, wawsweisarly for the treatnent of obesity. WO ®PONTBREBR7M scl oses

i ndazol e derivatives as selective, difectly active 5-HT2c receptor |igands,
preferably 5-HT2c receptor agonists, particularly for use as 5 anti-obesity
agents. WD 00/1 | p . ' i I or agonists,
particularly foﬁégﬁggfda(ﬁ%ﬁsgb SI ?Ay‘ﬁ)%égéﬂf’?dg@g°‘%g%§ﬁ%“§@%%es

2, 3, 4, 4a- t St Bjyyrevapict kigmyists, partisfilirl fox tptraaomeak bHebeSi{ypH) ones as 5HT2c

agoni sts, which may be used for the treatnent of obesity. 10 WO 00/ 44737

di scl oses am no3\(@0/&3%lﬁm%ﬁ%lndwbmwa@mewsye, inectly activgy be used for

t he treat man f Iy 4 F 3212 30]0) b recept or
agoni sts zTr% g%l Tﬁ&?@@%ﬁ%& }HJIé %ghy o:f:gl ?%p@) g@g@é&gﬂ%@gﬁ@y@gﬁg gsscri bed in
WO 00/ 1248Lntiohstag apdss. of the type described in WO 00/17170;

pi perazi nyl pyrazi nes of the type described in WO 15 00/76984; WO 02/ 40456
and WO 02/ 40457 WP 80325 discdospepiarplepuingtings|as AdST nfrecepéor aggmws,descri bed in WO
00/ 77001, V\D_OOé i? 02 and WD 0Q/ 77010; benzofuryl pi perazi nes of the type
descri bed iPAT WBYIa 3 WHPONFEFHD123:  benzofurans of the type descri bed

in WD 01/09122; W@0@/95922‘1115&&%2,9)‘4,4%&&&&6-lfs\%"‘rﬁiihgq@-@Quigéalaﬂ%-u6;

am noal kyli ndazol es of the type described in 98/ 30548;" 20 i ndol es of the
type descr iSddongs angHiz¢ agmdsts, whichandybeaisesk for the tregimentiefabesityed i n WO

01/ 12602 and WO 02/ 44152: pyrazi no i ndol es of the type described in WO

00/ 44788: di azaWY P4 "é’r%%{%%%ﬁ %@%ﬂnﬁ fﬁﬁ%&&’téfgclas‘é@ﬁ%i“ﬁlép 1132389;

pi per azi ne derbi va(%#'ﬁéeﬁ‘eg; the% t%{%es.pescri bed in WO 02/ 10169; WD 02/ 72584 and
WO 02/ 4813%Y G HOREIEASATEIEeTPREY yne described in US 6372745, and

tricyclic 25 pyFiughesompouns aspohablodk SHITE, fesgmocedakishes firrxMEp188/ 56768. WO
95/ 01976 di scl oses indoline derivatives active as 5-HT2c antagoni sts and
indazolylpropylamines of the type described in WO 00/12481; indazoles of the type

described in WO 00/17170; piperazinylpyrazines of the t);pe described in WO

15 00/76984; WO 02/40456 and WO 02/40457; heterocycle fused y-carbolines of the
type described in WO 00/77001, WO 00/77002 and WO 00/77010,
benzofurylpiperazines of the type described in WO 01/09111 and WO 01/09123;
benzofurans of the type described in WO 01/09122; benzothiophenes of the type
described in 01/09126; aminoalkylindazoles of the type described in WO 98/30548;

20  indoles of the type described in WO 01/12603; indolines of the type described in WO
01/12602 and WO 02/44152; pyrazino(aza)indoles of the type described in WO
00/44753; diaza-cyclopenta[a]indenes of the type described in EP 1132389;
piperazine derivatives of the type described in WO 02/10169; WO 02/72584 and WO
02/48124; quinoxalinones of the type described in US 6372745, and tricyclic

25  pyrroles or pyrazoles of the type described in WO 98/56768.

WO 95/01976 discloses indoline derivatives active as 5-HT3 antagonists and
of potential use in the treatment of CNS disorders.
WO 99/58490 discloses aryl-hydronaphthalen-alkanamines which may
effectuate partial or complete blockage of serotonergic 5-HTy receptors in an
30  organism.
WO 03/00666 discloses [1,2"]bipyrazinyl 5-HT; receptor ligands, in
particular 5-HT;, receptor ligands, for the treatment of sexual dysfunction.



of potential use in the treatnment of CNS disorders. WD 99/58490 di scl oses
aryl - hydr onapht hal en- al kanam nes which may effectuate partial or conplete

bl ockage of serotonergic 5-HT2c receptors in an 30 organism WD 03/ 00666

di scloses [1,2'] bi pyrazinyl 5-HT2 receptor ligands, in p@rm[jgu%@g 5- HT2
receptor |waaBesssd or the treatnent of sexual dysfuncti 03"(3 zﬁ":o V 2006 WO
03/ 097636 PCT/ SE03/ 00795 5 WD 03/ 00663 di scl oses pi per aZi PR di nes as
5-HT2 receptor ligands, in particular 5-HT2, receptor ligands, for the
treatment of sexual disorders. WD 02/51844 discl oses cycl oal kyl fused indole
derivatives andW®83/p06SaliscboseEpipiratinydpyintdind2es S-HTeRicoptot ligads 5 VWO

02/ 42304 di.s&: 5 nt.al bl [ i azepi no[ 6, 7-hi ]indoles as selective
5- HT20 recZ’%?%@E:%gﬁ%??%%%%?%s%&%%&fﬁ@éé“&f sPBFBocar bazol es and
rel ated conmpountié0 6%/518Hrddctyséscydloblkel fuSdGidold Serivalves WNMARY (GEasT HE | NVENTI ON

Accordi ng he | tion nqQvel conpounds of the fornmula (I) are provided:
4r NRR ﬁ(ch’t&amll'g} Zcre?—@t‘(rlcl)’)gand% wherein Rl is selected fromH C' alkyl,

2- hydr oxyet hyl , Wi gyaratdne c Al 2-r¢l .and ja nitrogen
protecting group; R2 and R3°eSchﬁ?ﬂgﬂg@%ﬁiﬁ%@ﬂp@@gﬁs*’ﬁ or CH3; R4 is
sel ect ed f FEtRiNEPdTBRIccEPIMRAgONBSRS or S-R5, wherein 20 RS is selected from
aryl, aryl-G _6 ryl oxy-£2-6-al kyl .. heteroaryl,
het er oar yl - Ci _GWZ% %Il’?sgﬁe#sgﬁjggsr(g%z&’( gcég?la%‘i’lﬁﬁ a0 relaed compounds as Ky | |
C3- 6- cycl oadristphinGIHT,. akdaiists. CL. 6-al kyl , 2-tetrahydrofuryl,
3-tetrahydrofuryl, 2-tetrahydrofurfuryl, 3-

10 SUMMARY OF THE INVENTION

According to the invention novel compounds of the formula (I) are provided:

15 wherein
R' is selected from H, Cy.4 alkyl, 2-hydroxyethyl, 2-cyanoethyl,
tetrahydropyran-2-yl, and a nitrogen protecting group;
R?and R each, independently, represent H or CHj;
R* is selected from halogen, O-R®, NH-R® or S-R®, wherein

20 R’ is selected from aryl, aryl-C, s-alkyl, aryloxy-C,.¢-alkyl, heteroaryl,
heteroaryl-C¢-alkyl, heteroaryloxy-Cs ¢-alkyl, Cs¢-cycloalkyl, Cs¢-cycloalkyl-Cs-
alkyl, C;¢-alkyl, 2-tetrahydrofuryl, 3-tetrahydrofuryl, 2-tetrahydrofurfuryl, 3-
tetrahydrofurfuryl, piperidine-4-yl, tetrahydropyran-4-yl, Cs.¢-alkynyl, Cs ¢-alkenyl,
or fluoro-C,_4-atkyl;

25 and wherein any aryl or heteroaryl residue, alone or as part of another group,
may be unsubstituted or substituted with one or more of C;4-alkyl, Ci4-alkoxy, Ci.4-
alkylthio, C,4-acyl, C;.s-alkylsulphonyl, cyano, nitro, hydroxy, Ca.¢-alkenyl, Cy6-
alkynyl, fluoromethyl, trifluoromethyl, trifluoromethoxy, halogen, NROHR, aryl,
aryloxy, arylthio, aryl-C,_s-alkyl, aryl-Cz.4-alkenyl, aryl-Cs.4-alkynyl, heteroaryl,



tetrahydrofurfiuyl, piperidine-4-yl, tetrahydropyran-4-yl, C3_6-al kynyl,
C3-6-al kenyl, or fluoro-C2.4-al kyl; 25 and wherein any ar yd or heteroaryl
resi due, alone or as part of another group, may be unsub3dty Hitedlldr

substi t ut ] ne or nore of Cl-4-alkyl, Cl-4-alkoxy, p yl t hi o,
C2- 4- acyl sgg%!@g#kyl sul phonyl, cyanog nitro, hydroxy, &%ﬁsg?sﬁ@#& , C2.6-

al kynyl, fluoronethyl, trifluoronmethyl, trifluoromethoxy, hal ogen,

-N(R6) (R ), aryl, aryloxy, arylthio, aryl-C..4-alkyl, aryl-C24-al kenyl,
aryl - C2- 4- ah®igreguyloxichetsrompitio, heton@uvadh6-ap!, 081 49 266 xRCF/ISKRS,.Q0795 6

het eroaryl o . .1 hj~o, eroaryl - Cl-4-al kyl, aryl -Cl4-al koxy,

aryl oxy->C/:, )éy(gll’ E‘i‘{h?{e@?rﬂﬁlﬁ%{shﬁ%ﬁﬂn& 51 al koxy, V\%erei nyR6 and R7 a?/e,

i ndependent |y ofR%amfﬁcstré]exidepmddﬂtdag@tacmhé}yﬁyd&rgeﬁhh&hyl Rethyl;@F M a
pyrrolidine | perazine, .norpholine, thionorpholine or a piperidine ring 5
t oget her wi f‘lﬁg’t%@’m‘?ﬁflmﬁd’éﬂ?r Rmfephaling Hhiemapheling opa pingridiagangher ei n any

aryl or fhet&rgeméﬂ\bitﬁﬁéhﬂfﬁcﬁaoﬁ%%ﬁhiiéhqgﬁia?egdhn&f yl or heteroaryl, alone or
Su

as part of another group, 1n turn may i stituted in one or nore
positions, pref eddbyhereimany arploe bheteriand rasidut apaubltitoerteon lmyl &1 o- al kyl , Cl4-

al koxy, hal ri anet cyano,. hydroxy or, di hyl am no; 10 and
phar naceut i ggﬁa?/ry%g%g%?g%l%ﬁsogl %t?ert%%lpawgé?r%%aﬂ’ l,t‘r&g‘gB%@FP’f cal isoners,
taut oners, optd Eaitiohs prafrably MneXhdipendantty ¢ireash aﬂerfb?rcm-ﬂm,rcggf, with the
provi so that \A}gﬁq R4 s, hal ogen at | east one of Rl, R2, or R3 is not

hydr ogen. WWAEPKYRRalpgeryjilgrametiayl, Gyanq, hydrexy ardlimethylamingser - (i) R i s

sel ect e f rom ClghdphltylacerdicBNFAQEMEIOWts, l@ﬁﬁl’e@,%ﬁalf%,l geom]eﬁ‘%cal .
t etrahydropyran-2-yl, and a nitrogen protécting group; or (11) Rl is

sel ect ed fr BAMES, t@ntamaiskgiticaldsdmyeds, dkgraddsyand pRdoygaomet thydeof, with the

tetrahydropyran-2-vl . and. I trogen. protegtin soup; . and at | east one of
Rz and R3 | f"a%%ﬁawhé%@eﬁw@ogéﬁ 8?5’?18‘?‘8&" f%r’gﬁﬁals(qth‘,‘gﬁgeﬁe in the form of
opti cal iSonerS’WhgrpR*ﬂ%aio@grgri‘ttiég%ﬁe?@majté%nt he racem ¢ m xture as well as

the individual enantionmers™as _ n case the conmpounds of formula (I)
contain groups, @hich s etéosdd frdin Cy4 alkyl, 2-hydroxyethyl, 2-cyanoethyl,

15 tetrahydropyran-2-yl, and a nitrogen protecting group; or
(ii) R! is selected from H, Cy.4 alkyl, 2-hydroxyethyl, 2-cyanoethyl,
tetrahydropyran-2-yl, and a nitrogen protecting group; and at least
one of R? and R® is CHj;

In case the compounds of formula (I) can be in the form of optical isomers,

20  the invention comprises the racemic mixture as well as the individual enantiomers as
such.

In case the compounds of formula (I) contain groups, which may exist in
tautomeric forms, the invention comprises the tautomeric forms of the compounds as
well as mixtures thereof.

25 In case the compounds of formula (I} can be in the form of geometrical
isomers, the invention comprises the geometrical isomers as well as mixtures thereof.

According to another aspect, the invention provides the compounds according
to formula (I) above for use in therapy.

Still another aspect of the invention provides a pharmaceutical composition

30  comprising a compound according to formula (I} above as the active ingredient,
preferably together with a pharmaceutically acceptable carrier and, if desired, other

pharmacologically active agents,



tautonmeric forms, the invention conprises the tautoneric forns of the
conpounds as well as mxtures thereof. 25 In case the COW?3RRF§ formul a
(1) can be in the formof geonetrical isoners, the inveﬁt C i ses the
geonetrical isonmers as well as mxtures thereof. Accordi [Rgt her
aspect, t hE9;° &gﬁﬁion provi des the coppounds according €@ﬁ?%ﬁ%u|a (1) above
for use in therapy. Still another aspect of the invention provides a
pharmaceutical conposition 30 conprising a conpound according to formula
(1) above as t helnaet aneher agpeeidthe iventigar mbeded yethod) & iterprophyiuxis or
pharmaceutical ly acceptable carrj.er. and, if, desired, other
bhar macol ogFEAFY alar R?E’“H@{:?iﬂ‘%d.d@f%?f Rexprsiss e SrAess obeh sE03/ 00795 7
In yet anot bRphAGHE6E tredihisht] tﬁé’ﬁl@ﬂlbﬁﬁorgﬁl%ﬂgmiﬁstﬁﬁﬁ@%qhé Qibjdchsn prophyl axi s
or treatnent of a serotonin-related disorder or condition in a subject in
need of sucHhffeqhivepmounief 8 compund of fasmitla (Dnk ivesefeaed thehibe sgPWBinadni ni st eri ng
to the sabj ' r f | . r . ). It is

4 tﬁeg%tec?ﬂsorﬁéxf&%ﬁa{&o@%‘5"1&"{% Je%P@g E@gtyﬁ‘glrss’lfdei " SHdiflod,

preferred e serotonin relat _ condition i's a 5-HTI2c
recept or - r ekbglegdll PineRAbALdisdRlers; MSHAhGN diseB5D ShiAbh¥nABMBSY didbrdgsder s;

Al zhei mer' s di sease; schi zophreni a; nood di sorders; anxiety disorders;

pai n; subst ardety disoslers; paiguabstange pbiseitsevil dysdinceprepilepisxuglevama; uri nary

i nconti nence,. . - ) f Qe kY . di abet es;
cat i ng o SorjurE nRpRHRRte ARoRREA TR Bl hol RO e PBRelek: 5. %o

wei ght gai necdthhgalsaeatera birge witing disotdepss podiedia nerdssaghvathiis;ur Sicight pn; and nost
preferaply obesity. The, subject is preferably a human or an animal. The
et hod- Thel dBReHiiRaies PC drectrBurpan m st BECEo6aond br  f o mul a
(1), or a coEpasisiraRrabR\ Mighad of @ReMAd of fornula (1) in it. Another aspect
of the invention relates to the use of the conpounds of 15 fornula (l) in

t he manuf act ur e ®he methredinchdesadnfinistetingapeltaotivd amount of a comppundof of a
serotoni n-rel at disorder or condition. |t 1} referred that the

ser ot oni n- r &5 I)’ﬂ'i%%o eorsRISPﬁ%Vd%?%?W“P‘iogt%ggméﬁn?@cept or-rel ated

di sorder or condjhbtér aspspethalnvntioasiaky tocths adeddtlss cofipohaisiigr ' s di sease;
schi zophreni a; nood di sorders; anpxiety disorders; ' subst ance abuse;

ai n;
sexual #ysf depiadh, ndhs mapdasture pla medgamens fos theyprophy aXis Or treatment Of &

serotonin-related disorder or condition. It is preferred that the serotonin-related

disorder or condition is a 5-HT9 receptor-related disorder or condition, especially

memory disorders; Alzheimer’s disease; schizophrenia, mood disorders; anxiety
disorders; pain; substance abuse; sexual dysfunction; epilepsy; glaucoma; urinary

20  incontinence; menopausal and post-menopausal hot flushes; type II diabetes; eating
disorders; binge eating disorders; anorexia nervosa; bulimia; or weight gain
associated with antipsychotic drug administration; and most preferably obesity.

Finally a method for modulating SHT7,, receptor function is an aspect of the

invention.

25 The methods delineated herein can also include the step of identifying that a
subject is in need of treatment of serotonin-related disorders or conditions,

particularly 5-HT7 receptot-related, in the subject.

DETAILED DESCRIPTION OF THE INVENTION
30 According to the present invention, a class of novel compounds that bind to

the 5-HTy receptor has been developed. The compounds may act as receptor

agonists or antagonists at the 5-HT2 receptor and may therefore be used for the



20 incontinence; nenopausal and post-nenopausal hot flushes; type Il

di abetes; eating disorders; binge eating disorders; anorexia nervosa,

bulim a; or vvei ght gain associated with anti psy8hyt peiidrug admi ni stration;
and nost ShaRly obesity. Finally a method for modul atigRgraiiedss r ecept or
function |s an aspect of the inventign. 25 The nethods delineated herein
can also include the step of identifying that a subject is in need of
treatment of serotonin-related disorders or conditions, particularly 5-HT2c
r ecept or - r elreatednt df serotoainsiehtectisordoEsToxl cofeltiBESERIRIHON -BT 1§ HigeptdiVENTI ON 30
According to the present invention, a class of novel conpounds that bind to
the 5-HT2c F‘-‘é%f%tor has been devel oped. The corrpounds may act as receptor

agoni sts or ant aggg@l @us et?lg%ﬁs%rr%ﬁeat cﬁﬁ!ﬂnﬂﬁ\‘xs L@ 3@9‘;@ be used for

the WO 03/097636 Ptt serotoni n-rel ated di sorders
or conditi odsﬁmqmmf thmcamnoyn@ﬁﬂ‘mlg thmapnabformmle[]am!dibe Bxplained. t he vari ous

ternms us sepag tely and,jn i ons, th ve e ition of the
conpoun haV| ng 6 ﬁ@a‘#”’f%ﬁgﬁeg %P)Str\ﬁgmcrlﬁg‘ a%‘i‘bgﬁaﬁ%hfg &‘Il]'he expr essi on
"Cl-6 al kyl an £ edntaitifg Hbfmal @mcaﬂdaalam Pattlciran ghaia glolsyd are BlefiyRS

ro

cont ai ni ng m1l to 6 carbon atons. Particular Cl 6 al groups are
nethyl, et ﬁ‘}llyi nrprepyd isapropyh é‘?ﬁ“B‘W‘b n-peadyk, Isppanjyl; "'he’ijfbrﬂl? FSOhP@’é)pe ntyl,

n-hexyl , AN Belivef\ibitksions Bt WOE, CURLEPSARE, ¢ &lﬁ%ﬂ@r tlo e @liAENea, aNd " CL- 4

al kyl t hi o" e constructed” accordi ng he expression "C2-6
al kenyl " asauwmslinglerein refers to straight- chal ned and branched al kenyl

gr oups ntaining, from?2 tq n at .. Typi cal  ex | es, include vinyl,
al lyl, §(5)3 di net ﬂ@ﬁ HPFSppon 1CHP§€WP asgﬁgr@ eﬂhﬁlg"mﬁ) S&Plﬁﬁg@‘ fan ‘gxpressi on
"C2.6 al kynplanciad M&8H é@&[ﬁﬂ'c@ntﬁﬁfr@rfﬁnﬁ DtcSh émcﬁmmﬁmypﬁdl &xasiplepr anched

al kynyl groups containin carbon atons. Typical exanples 15

i ncl ude et hynejude yil, p!}ﬂblpgﬁwme@ﬂéﬁﬂsl bwnﬂr@@@rh}bﬁwharwﬁs meant nitrogen,
| ph t
oy, Sl B st o 86 A

wel | as saturate tura al so
sel enium  branched a]kynyl groups conta.ming from 2 to 6 carbon atoms. Typical examples

15 include ethynyl and propargyl groups.
By "heteroatom” is meant nitrogcn,loxygen, sulphur, and in heterocyclic rings
(including heteroaromatic as well as saturated and partially saturated heterocyclic
rings), also seleninm.
The term "aryl" is intended to include aromatic rings (monocyclic or bicyclic)
20  having from 6 to 10 ring carbon atoms, such as phenyl, 1-naphthyl, 2-naphthyl,
1,2,3,4-tetrahydronaphthyl, and indanyl. The aryl group can be linked to the
remainder of the molecule via a carbon atom in any ring.
The term "heteroaryl" means a mono- or bicyclic aromatic ring system, only
one ring need be aromatic, and which can be linked to the remainder of the molecule
25  viaa carbon or nitrogen atom in any ring, and having from 5 to 10 ring atoms (mono-
or bicyclic), in which one or more of the ring atoms are heteroatoms such as
nitrogen, sulphur, oxygen and selenium and the remainder are carbon atoms.
Examples of such heteroaryl rings are pyrrole, imidazole, thiophene, furan, thiazole,
isothiazole, thiadiazole, oxazole, isoxazole, oxadiazole, pyridine, pyrazine,
30  pyrimidine, pyridazine, pyrazole, triazole, tetrazole, chroman, isochroman, coumarin,
quinoline, quinoxaline, isoquinoline, phthalazine, cinnoline, quinazoline, indole,
isoindole, indoline, isoindoline, benzothiophene, benzofuran, 2,3-dihydrobenzofuran,

isobenzofuran, benzoxazole, 2,1,3-benzoxadiazole, benzothiazole, 2,1,3-



The term"aryl"™ is intended to include aromatic rings (nmonocyclic or
bicyclic) 20 having from®6 to 10 ring carbon atons, such as phenyl,

1- napht hyl , 2-naphthyl, 1,2, 3,4-tetrahydronaphthyl, and i gchaﬁbl . a‘{&e aryl
group can be linked to the remainder of the nolecule via a lyoa omin
any ring. Teosergas heteroaryl” neans a nono- or bicycli CP?E‘BE@JZ}}O@SH ng
system only one ring need be aromatig, and which can be nKe 0 the
remai nder of the nolecule 25 via a carbon or nitrogen atomin any ring, and
having from5 to 10 ring atons (nmono- or bicyclic), in which one or nore of
the ring at bwotaraélaﬁ@lpeghétb@n@sslwﬁiaa@e,rﬁemiu@;molesiuumm 2,3akyden and

sel eni um angl 4t i r . b tons. . Exanpl eg of.. suc et eroaryl
rings are pg’# rﬂgﬁze({d&ﬁ?nﬂegg’?bqeg%ﬁf%%%pﬁgﬁg{'wg%}yglﬁﬂqupﬂnﬁﬁﬁ §t4é{hhy‘#§'g£i azol e,

t hi adi azol e}, 4deszabsine,ilsonaphtlyedineXaihghtlytidingy3, i dity8ro- P peAddNS,2- 30

pyri m di ne, ?/ri dazi ne, Eﬁr zol e riazole, tetrazole, chroman, isochroman,
counari n, aﬁ oKL agd s 6@?9?@911—)4 R0 ethies. Hacbicyslie puil avheteoaryl nnol i ne,

qui nazol3 negind i@@%sﬁtuted,ﬁ%d}ﬂﬁlsﬁbstﬁlﬁgﬂhiaﬂ?ﬁn..SOi ndoli ne, benzot hi ophene,
benzof uran, 2, 3-di hydrobenZofuran, 1sobenzofuran, benzoxazol e,

2, 1, 3- benzoxadi aishmplarperyl-6h hiatiay liewhizh theXilky! ool o2 HGrlp M3/ 4297636

PCT/ SE03/ 00795, .9 ,

benzot hi adi bt ovbranched,dncladeheand &-papbihyimethli Zrobrayistheli hpherpl b, 2, 3- di hydr o

- |, 4- benzoglopi L8hentictiyd SNZIRALLRX 15 Lt Wi nol i ne,

3, 4- di hydr gﬁ‘g'ﬁf 1?4?“%531’ o’ilaél?éﬂgf)%?‘f°§¥lh%g’¥%%‘l¥$r1ipg{’é?@,gx‘g{hg?‘#%pht hyri di ne,

3, 4- di hydr o- 2H- Behtbbdr 3 adlox9IColy-dtkydXaahivh, tBO8kyl portion of the group may be | ,
2, 3-di hydro-1, 4-benzoxathiine.If a bicyclic aryl or heteroaryl ring is

subst i t It edstrajght prlyranched,indude 2rphetoxyethah @~ inaphthfreyipthak, 9-(2+ y1 - C 1- 6- al kyl ,

in which t i | Q u be traight or branched,

i ncl ude be EI%}/) ﬂ!h%)k nghﬁ%’% %e‘{hﬁ{’/%}glgﬁfgﬂﬂh%‘é’t“ﬁiﬂ’I%E%EW‘”&Y propyl ,

1- phenyl et hydngyl 11-pifeaoyy-2-prgpyband the Bkephenyl -1 - propyl and the |ike. Exenplary
aryl oxy- C2-6-al kyl, in which the al kyl portion of the group may be 10

strai ght or brardiBwlary fesgudogikdita nalispbtin phichzhg alkylpohiamof theygrephy | | 3- ( 2-

neni kR o BRI S BBl SRty o. > Preno-
C3- 6- cylsl oadyslohexkylettylal -kydiohek fletti, Tleyéibgropyikinll, PRYEIbRRyIefhyl 4@ g OUp nay be

strai ght orl_kbr anched, include cycl opropyl nethyl, cyclopentyl nethyl, 2
ike.

Exemplary heteroaryloxy-Cy_¢-alkyl include 2-(8-quinolinyloxy)ethyl, 2-(3-
pyridinyloxy)ethyl, 3-(8-quinolinyloxy)propyl and the like.

Halogen includes fluorine, chlorine, bromine or iodine, preferably fluorine,

20  chlorine or bromine.

Where it is stated above that aryl and heteroaryl residues may be substituted
(in one or more positions), this applies to aryl and heteroaryl per se as well as to any
combined groups containing ary! or heteroaryl residues, such as heteroaryloxy-Cs.4-
alkyl, aryl-C;_g-alkyl etc.

25 The term "N-oxides" means that one or more nitrogen atoms, when present in
a compound, are in N-oxide form (N—-0).

The term "prodrug forms" means a pharmacologically acceptable derivative,
such as a carbamate or an amide, which derivative is biotransformed in the body to
form the active drug, Reference is made to Goodman and Gilman’s, The

30  Pharmacological basis of Therapeutics, 8" ed., McGraw-Hill, Int. Ed. 1992,

"Biotransformation of Drugs”, p. 13-15.



15 cycl ohexyl et hyl, 1-cycl ohexyl ethyl, 1-cycl opropyl ethyl, 1-cycl obutyl ethyl
and the ||ike. Exenplary heteroaryl oxy-C2-6-al kyl incl udeI 0 NOY 2008

2- (8- qui nolinyloxy)ethyl, 2-(3- pyridinyloxy)ethyl, vo

3-(8-qui nol“} Im%%g propyl and the |ike. Hal ogen includes fdugfkigos chl orine,
brom ne or ‘iodine, preferably fluoring, 20 chlorine or brom ne. W\ere it is
stated above that aryl and heteroaryl residues may be substituted (in one
or nore positions), this applies to aryl and heteroaryl per se as well as to
any conbi ned gr'Bpmacanicaiyicoeptanle/meaans brangusoful id premsingwes, such as

het eroaryl oxy-C2-6- al kyl .. aryl -Cl 6-al k etc, 25 The. te "N-gxi des" neans
t hat one Orﬁ%g?aé:elﬁt}ctaf%o&é?sg&ogﬁa’t ls\ﬂ%'g?{g}:}’rségeeﬂ?n'foﬁw 3515518%653%31%?& I n N-oxide
f or m (N- >O)nor diherviid ihdesiFB 4@ ihcdides bein@asetul ForpRrr RGO wéll &y accept abl e

derivative, such as a carbamate or an am de, which derivative is
bi ot r ansf orBHNPHAREEHKANSEs form the active drug, Reference is made to

Goodnan sand G | g, HIRGRLOg. ol f, Ics, 8th ed.,
NG aw BT, Int Haég’.acjalrgig‘ilgp”? R ﬁtﬁ&gﬁﬁﬁgﬁ?{cé‘g.ﬁmﬁ%- 15. 10 N O

V 2006 WO OBt€rdabd3es ¢xfiedeba/epamohichmssesPiig dasited phisoscdlpgisdcept abl e” nmeans

bei ful . i h b cal it hat | |l
safe. non- 15V ShEPRLs ftufteBoR BRI BrnsR VRS ifbretds 2016 and”
i ncl udes bedcilg, suskhshydrogen\chlogide, hadip geitiomideyBydrogrs iodideyailfipleakidpceut i cal

use. 5 "Pharmaceutically acceptabl.e salts” ne sal.ts which are
phar maceut i RIgshpric aeidcasetinpcdd, eholiacid apleinenid mabomic aid.analisgsidess t he

desi 1 edigphagRE alieGbRBhesuPabid hdid meBEluRAbAE abilChitfific aGlkuaddbt i on sal ts
h d as hyd

' U .
formed with organic and 1 norganic acids, such rogen chl ori de,

hydr ogen brasi, thetarinpeld otjiele ariddbategic st fasedrbic aoidnd thekephori ¢ acid, acetic
o010, 2L yeol S Sl e AR Ge Lo Bl i 0 ¢ 2
tartaric acétier mohinidntiomal silbstiaftes; allditi v iofl card& fahivbe pagenl. and the |ike. The
expression "conprising” neans "including but npt linmted to." Thus,
“A nitrogen protecting group” (i e a value for R") refers to a group covalently
15  bonded to a nitrogen atom, or any group used to derivatize nitrogen atom (e.g., the
nitrogen atom in an amino group). The group may be introduced or cleaved off by
conventional methods such as those described in Protective Groups in Organic
Synthesis, John Wiley & Sons, 1991. Examples of the nitrogen protecting groups
include trityl or +-butoxycarbonyl and those delineated in Protective Groups in
20  Organic Synthesis, John Wiley & Sons, 1991 and subsequent editions thereof.
It is preferred that R' is hydrogen.
1t is also preferred that R*is selected from chlorine, O-R’, and S-R°.
It is also preferred that R’ is selected from aryl-Cy.¢-alkyl, aryloxy-C,.¢-atkyl,
heteroaryl-Cy.¢-alkyl, heteroaryloxy-Ca.¢-alkyl, Cs.s-cycloalkyl, Cs.6-cycloalkyl-Cy.4-
25  alkyl, C).s-alkyl, 2-tetrahydrofurfuryl, and wherein any aryl or heteroaryl residue,
alone or as part of another group, may be unsubstituted or substituted with one or
more of C,.4-alkyl, Cj.4-alkoxy, cyano, halogen, or aryloxy-C;4-alkyl.
It is more preferred that R’ is selected from benzyl, 2-chlorobenzyl, 3-
cyanobenzyl, 2-cyclohexylethyl, cyclopentyl, 2-cyclopentylethyl, 2,3-difluorobenzyl,
30  2,6-difluorobenzyl, 2-(2,6-difluorophenoxy)ethyl, 2,3-dihydrobenzo(1,4]dioxin-6-
ylmethyt, ethyl, 5-fluoro-2-methoxybenzyl, furan-2-ylmethyl, methyl, o-
methylbenzyl, 3-methylbenzyl, 2-(naphthalene-2-yloxy)ethyl, 2-phenoxyethyl, 2-



ot her non-nenti oned substances, additives or carriers may be present. "A
nitrogen protecting group” (i e a value for R) refers to a_group_ covalently
15 bonded to a nitrogen atom or any group used to derival iﬂz%m&i?ﬂ‘ﬂggen atom

(e.g., the i n atomin an am no group). The group j oduced or
cl eaved of ?V(Edy%@%ﬁventi onal nethods guch as those descri erQﬁ]:;}G&P%t ective

G oups in Oganic Synthesis, John Wley & Sons, 1991. Exanples of the
nitrogen protecting groups include trityl or t-butoxycarbonyl and those
del i neat ed PhenermetttboneylCr-prapyl, BrpRdlies gir-propylh 2H{8ginoligdeny)sthyley & Sons,

1991 and su Bﬁ’dﬁ% i byl | is preferred that R is hydrogen.
It is also %ﬁe errergﬁgf?;zﬁngﬁil’lbggé@ﬁ{%rfwetﬁlfrom chlorine, OR5, and S-R5. It
i s al so pref err dtlistalsatpréErrédsthstthectriomh dfonyto sthjch-RE4s Gttawhédy has the (S)-

aryl oxy- C2- 6- al ky). eteroaryl -Ci 6 al , heterparyl oxy- C2. 6-al kyl ,

3. 6- cycl oaf W%@%ﬂﬁﬁ%£%1%§4@d§%lbaﬁh1&?gy 8 o kyl,

2-t et r ahyydr of ur flfs\also préYerr¥d ¥BahelcakIn Ay, to Whidhet*qs Sfdcked, hesthedpg. al one or
as part of another group,.my be unsubstituted or substituted with one or

more of C, . 2endigusption when B is gyl agdR oandiRa betheae hysirogany | oxy- Ol 4-al kyl . It is
nore preferred t i N Y, 3-
cyanobenzyl, 2- cﬁ;}gfeggiﬁﬁ%@‘%ﬁﬁ@%%‘{“g‘%g}ﬁt yFl’Q(Q_agé% %%)gl%? Qf(gflﬁé/l ,

2, 3-di f | uor cimgpemyds, (cor8@p@ndingliofBxampleb 843 pklow}- ( 2, 6- di f | uor ophenoxy) et hyl ,

2, 3-di hydr obenzo di oxin:6 yl nethyl,.. et - Tl uor.o-2- nmet hoxybenzyl ,
furan-2-yl met flyl {,'eqié'l‘lﬁm'étréﬂwﬁ%?%ﬂﬁ%’ﬂglﬁ “J’%B @'WTWEW?W‘,ZIM

2- (naphighal eng- 2t 36-Ox¥ILt W fuordn HBIDY-3-R)-TncthylidersB@d WO 03/ 097636
PCT/ SEO%d;OO?QS 11&:j %ﬁe)nogxeynelﬁyl %Eﬁlzi@fq n%? op(y? , e3- ( pyrri di n-3-yl)-n-propyl,
2- (8- qui nol i nyl ok(f-Chlayd-3-trifluororattiydrmyfidingayl» 2y(Rjretetiyl-piperaz®et hi enyl net hyl .

It is also prefe t hat . the carbqgn_ato i C . 1. S attached, has the
(S)- confi guréti%ﬁ&ﬂ@ﬁ"gﬁ“f?‘?‘?fﬂ?tﬁﬁprﬁlhla%ﬁ'gﬁg]ﬁgaﬁg{z’lﬁerg?‘&e’hydrogen. 5 1t
i s al so preferregdidiatoridbe carbon atom to which R3 is attached, has the

(R) - configuration when R3 is nmethyl and R and R2 both are hydrogen.
Preferred conpouhtfs(2ofhenpey-gfhevet)attriflapramedylpyridindudl-pip@razipg 2664t owi ng

e e T
2-yl]-piperazine, acetate
s 1-[6-(Thiophen-3-ylmethoxy)-5-trifluoromethyl-pyridin-2-yl]-piperazine,
acetate
e 3-(6-Piperazin-1-yl-3-triflucromethyl-pyridin-2-yloxymethyl)-benzonitrile,
20 acetate
s 1-[6-(3-Methyl-benzylsulfanyl)-5-trifluoromethyl-pyridin-2-yl]-piperazine,
acetate
o 1-[6-(2-Chloro-benzylsulfanyl)-5-trifluoromethyl-pyridin-2-yl]-piperazine,
acetate
25 o  1-[6-(2,3-Difluorc-benzyloxy)-5-trifluoromethyl-pyridin-2-yl}-piperazine,
acetate
e 1-(6-Ethylsulfanyl-5-trifluoromethyl-pyridin-2-yl)-piperazine, acetate
» 1-(6-Propoxy-5-trifiuoromethyl-pyridin-2-yl)-piperazine, acetate
e 1-(6-Cyclopentyloxy-5-trifluoromethyl-pyridin-2-yl)-piperazine, acetate
30 * 1-[6-(1-Phenyl-ethoxy)-s-triﬂuoromethyl—pyridin-z-yl]-piperazine, acetate
. 8-[2-(6-Piperazin-1-yl—3-triﬂuoromethyl-pyridin—2-yloxy)-ethoxy]-quinolinc,

acetate



10 1-(6-Chloro-5-trifluoronethyl-pyridin-2-yl)-3-(R)-nethyl pi perazi ne
1-(6-Chloro-5-trifluoromethyl-pyridin-2-yl)-2-(R)-nethyl-piperazine
1-(6-Chloro-5-trifluoronethyl-pyridin-2-yl)-2-(S)-nethyl - p‘i@eﬂﬂ?'rﬁﬁ

hydr ochl ori de
1- [ 6- ( 2- Phey®udipeedshoxy) - 5-tri fl uor onet hyI pyridin-2-yl]- pb@ﬁﬁﬁ%}oﬁ'ﬁs acetate
15

1-[6- (2, 3- D hydro- benzo[ 1, 4] di oxi n- 6- yI met hoxy) - 5-tri fl uoronet hyl - pyri di n-
2-yl]-piperazine, acetate

1- [ 6- ( Thi opher- 31-Lﬂ-@E&-Bdii(lgo)m-beﬂWlOﬁVbﬁrﬂﬂlmtdn}dthwmidihfﬁ—ﬂ]-jbip]etapinp,er azi ne,
acetate

3- (6- Pi perazin- 1% ﬁatS trifluoronethyl-pyridin-2-yloxynmethyl)-benzonitrile,
20 acetate ¢ 1-[6-(3-{Pyridin-3-yl}propoxy)-5-trifluoromethyl-pyridin-2-y!}-piperazine,

1-[6-(3- Met hyl - benz?/I sul fanyl)-5-trifluoromethyl-pyridin-2-yl]-piperazine,
acetate

1- [ 6- (2-£hl or §- erzRbaldgdmSroheli - PRIATE L Iip@sihdlafadeY! 1 - Pi per azi ne,

acetate 25

1-[ 6- (2, 3- Di f lsuok-fo-{Fanay2-ghygthdxy)-6itfiflwoosroetieylipyridimy2-yiJipipeazitit] ageiaper azi ne,
acetate 1-(6-Et i f1uorone ridin-2- perazine,
acetate 1-(86- Ii]géiigi%ﬁwil‘ﬂr?@g ﬁéﬁﬂ@qu -%‘%'F °‘§e V&Pﬁdﬁégé{ i'ne, acetate
1- (6-Cycl opentylﬂg&agng idthgor onet hyl - pyridi n-2-yl) - p| per azine, acetate 30
1-[ 6- (1- Phenyl - et “5-trifluoronethyl-p r|d|n2¢ perazi ne, acetate

8-[ 2- ( 6- Pi per azi hE@@yChlsrq-banfzylaldme%H;zﬂucmmﬁﬂwhp -@M']ﬂ &Okostl- qui nol i ne,
acet at eI% 0O NO \{ 200 06 V\iDt 3/ 097636 PCT/ SE03/ 00795 12
1-[6-(2, Di f 1 ud?Be ﬂfo y) 5-trifluoronethyl-pyridin-2-yl]-piperazine,

acetate e 1- 6-Eth lsulfanyl 5-trifluoromethyl-pyridin-2-yl)-3-(S)-methyl-piperazine,
1-[6-(3-{Pyridin- g propoxy) S-trifluoromethyl-pyridin 5 yl]- pi perazi ne,

acetate 5 1-(6-®8W@®y| oxy-5-trifluoronethyl-pyiidin-2-yl)-piperazine,
17 T6° ( Fur an- 2-%1 KRR el ioromeb A din 2 Ry ety ieresing o oo at o
acetate
15 ¢ 1-(6-Ethylsulfanyl-5-trifluoromethyl-pyridin-2-yl)-2~(R)-methyl-piperazine,
acetate
¢ 1-(6-Benzyloxy-5-trifluoromethyl-pyridin-2-y1)-3-($)-methyl-piperazine,
acetate
¢ 1-(6-Benzyloxy-5-trifluoromethyl-pyridin-2-yl)-3-(R)-methyl-piperazine,
20 acetate ‘
¢ 1-(6-Benzyloxy-5-trifluoromethyl-pyridin-2-yl)-2-(R)-methyl-piperazine,
acetate
¢ 1-(6-Benzyloxy-5-trifluoromethyl-pyridin-2-yl)-2-(S)-methyl-piperazine,
acetate
25 e 1-(6-Methoxy-5-triflucromethyl-pyridin-2-yl)-piperazine, acetate
o 1-[6-(5-Fluoro-2-methoxy-benzyloxy)-5-trifluoromethyl-pyridin-2-yl}-
piperazine, acetate
o  1-{6-[2-(Naphthalen-2-yloxy)-ethoxy]-5-trifluoromethyl-pyridin-2-yl}-
_ piperazine, acetate
30 e 1-[6-(2-Chloro-benzylsulfanyl)-5-trifluoromethyl-pyridin-2-yl]-3-(S)-methyl-

piperazine, acetate



1-{6-[2-(2,6-D fluoro-phenoxy)-ethoxy]-5-trifluoromethyl-pyridin-2-yl}-

pi perazi ne, acetate

1-[ 6-(2-Chl oro-benzyl sul fanyl)-5-trifluoronethyl-pyridin- i-nyNPyZZQUIQ) - et hyl -
10 pi peraz{s; fate

1- (6- Et hyl sul f’a‘%?- 5-trifluoromet hyl -pyridin-2-yl)-3-(S)- et Byt piper azi ne,
acetate

1- (6-Et hyl sul fanyl -5-trifluoromethyl -pyridin-2-yl)-3-(R)-nethyl-piperazine,
acetate 15 *  1-[6-(2-Chloro-benzylsulfanyl)-5-triflnoromethyl-pyridin-2-yl}-2-(S)-methyl-

ié((a?;iihyl sul fang%pélisahin&iafmletgt%rorret hyl - pyri di n-2-yl)-2-(R)-net hyl - pi perazi ne,

I - ( ?- Fenzyl OXYeo 51164 PHeHoRFRERYILbeRYIbE)B-AMbrbmstmy By yrth AWy i per azi ne,
acetate . )

1- ( 6- Benzyl oxy- SPPeREmEACEAiSt hyl - pyri di n-2-yl ) -3-(R) - et hyl - pi perazi ne, 20
acetate . e

1-(6- Benszyl oxy‘- 5-1 ’t[?_iTF Fﬁh rd E)Oﬁ%’tr Eﬁlﬁ-y lbl}erﬁllo&‘ ﬂié'ﬁr-'%ofq’%ﬂ(‘%pwl“ﬁ%fp’ﬂbi per azi ne,
acetate piperazine, acetate

1- (6- Benzyl oxy-5-trifluoronmethyl -pyridin-2-y1)-2-(S)-nethyl-piperazi ne,
acetate 25 1-Y 611&@1@78%9195@1@3(11 hoaaﬂg%maﬂwmwﬂmn 2-yll-pinsraseazi ne, acetate
1-[ 6- (5- Fl uor o- 2zaidoxy- benzyl oxy) -5-trifluoronet hyl -pyridin-2-yl]-

pi perazi ne, acetate

1- { 6- [ 2- ( Naphtthal $6-(2Cytlohkexyl-ethtrofltriBudminkithybp widid-Dywi ] perhedneg - 2- vl } -

pi perazi@:ﬁ, acetate 30

1-[6-(2-Chl or o- bBFYAT sul fanyl)-5-trifluoromethyl-pyridin-2-yl]-3-(S)-nethyl -
pi per azi ne, aadgietpRarmabiieieARG P D% Ay HAGoREESSE03/ 00795 13

1-[6-(2-Chl oro-benzyl sul fanyl)-5-trifl uoronet hyl -pg/rl di n-2-yl]-2-(S)-nethyl -
pi perazi ne, acet Afgcompounds corresponding to Examples 6, 8, 10-38, and 41-43 are even

1-[6-(2- Phe'ﬁ%é’?i%f‘e%h.‘ benzyl oxy)-5-trifluoromethyl -pyridin-2-yl]-
pi perazi ne, acetate -
As mentioned above, the compounds of the present invention are useful for
15  the treatment, including prophylactic treatment, of serotonin-related, especially 5-

HT», receptor-related, disorders and conditions, in a2 human being or in an animal,

including e.g. pets, such as memory disorders; Alzheimer’s disease; schizophrenia;
mood disorders, including, but not restricted to, majér depression and bipolar
depression, including both mild and manic bipolar disorder, seasonal affective

20  disorder (SAD); anxiety disorders, including situational anxiety, generalized anxiety
disorder, primary anxiety disorders (panic disorders, phobias, obsessive-compulsive
disorders, and post-traumatic stress disorders), and secondary anxiety disorders {for
example anxiety associated with substance abuse); pain; substance abuse; sexual
dysfunction; epilepsy; glaucoma; urinary incontinence; menopausal and post-

25  menopausal hot flushes; type II diabetes; eating disorders; binge eating disorders;
anorexia nervosa; bulimia; or weight gain associated with antipsychotic drug
administration; and particularly obesity.

The compounds of the present invention in radiolabelled form, may be used
as a diagnostic agent.

30



5 1-[6-Tetrahydro-furan-2-yhnethoxy)-5-trifluoronethyl-pyridin-2-yl]-
pi perazi ne, acetate
1-[6-(2-Cycl opent yl - et hoxy)-5-trifluoronethyl -pyridin- 2-y|1]U¥ rﬁﬁqyeu?g&ﬁ ne,
acetate

3/0976 .
1-[6-(2- Q/cl é%/ 6et hoxy) -5-trifl uorget hyl -pyridin-2-yl ‘ET;é?E;S’é’P%? ne, 10
acetate and their pharnacol ogically acceptable salts and sol vates. The
conpounds correspondi ng to Exanples 6, 8, 10-38, and 41-43 are even nore
preferred. Peocessestfoopeapardtione, t he conpounds of the present inventi on are

g Z(ra](c)'tJ l)n:c gr r ellgt glg’?s %ﬁ%@%ﬁgﬁ? Telggsc'{—i%g{&&go&&ég&g]ryﬁgt :??‘ 3“%1"& eg'ﬁtp%r der s and

condi ti ons, cdrrrpo&uhmrtmmbtﬁomgompnsmg @mbitingedompount bidimida €) guithpet s, such as
menory di sor.ders; éhel msrglg di sease; schizophrenia; nood disor der S,

i ncl udi ng, BBIMEHIGRHY peoeRiPRi CEEET i or depr essi on and bi pol ar  depr essi on,

i ncl udi g bot h niyigind&kioNBRb FelitbP@lndthddl SPialBhg cHiBRuRARbf Ay feafulace 20

di sorder (SAD); anxiety disorders, including situational anxiety,

gener al i zedlelnsated hereinParppriring repsting @y ongroz Morg okthe eprarquads prfameila sor der s,
phobi as, ob a@é'&q] t-traumatic stress

di sorders) &e%ﬁ%dtéé@éegcﬁfggfrdlﬁgnk%ng?;&g#gsg(; ef (e&% exanpl e anxi ety associ ated
wi t h substance dbuaeaspecpaihainvsnthmtlanmtlmﬂoﬁmakmgxuampodyisffﬁmmﬁﬂaiﬂi) epi | epsy;

gl aucoma; wuti.nary, inco nence; st 25 rreno u al hot
Pl ahas. ¢y (MR HREE (e CoBaE I CLPBA Dot AR eaae MRt e o
anor exi@ neér\d@&x@aioggmltﬁrb@weﬁﬁoﬂwh@mdsg&i&s@rﬁs@l@laaé&&ngﬁcd &r inRhA1PSY C hoti ¢ drug

adm ni stration particularly obesity e conmpounds of the present
i nvention |Wlthﬁ’dlf@i%égmé@0¢orm may be used as a diagnostic agent. 30 1 0

N O V 2006 VO 03 Qiidifh 5% ggwﬁlwnaémpfs@lss &£ 0-RoNipiReRASAt i on Thi s

i nvention al SO relates to a I'TEt for prepari ng har maceut i cal

conposi t i onR’ arberepwtth byl reactingy 4 mm}@und)mﬁihmtmgtuaalémmmuﬁﬂ of formula (1) with
a

—

CF3 N
»
Hal N Hal
15 I

wherein Hal is halogen; with 1 to 10 molar equivalents of an appropriate piperazine

derivative of formula (III):

20 (i

wherein R, R?, and R® are as defined above; in a solvent such as dimethylsulfoxide
(DMSO), acetonitrile, dioxane, tetrahydrofuran (THF), n-butanol, N,N-
dimethylformamide (DMF), or in a mixture of solvents such as DMF/dioxane,

25  optionally in the presence of a base, such as K5CO0;, NayCOs, Cs,C03, NaOH,
triethylamine, pyridine or the like, at 0-200 °C for 1-24 hours to produce a compound
of formula (IV):



pharmaceutically acceptable carrier. 5 This invention al so relates to
met hods of maki ng conpounds of any fornul ae delineated Z g @mprlsing
reacting any one or nore of the compounds or fornulae délineatéed herein
i ncl udi ng woyws/pressesses del i neated herein. I n one aspect pciRgodigpyention is a
met hod of maki ng a conmpound of fornul@a (1) delineated herein. The conpounds
of general fornula (1) above may be prepared by, 10 or in anal ogy wth,
conventional nethods, and especially according to or in analogy wth t he
foll owi ng net hod. Conpounds of formula (1) above in which R4 is hal ogen,
OR5, NHR5 or S RS are prepared by r&gz%* a conpound of the structura

e

formula (11): CF3 Hal N Hal 15 (11) rein I's hal ogen; with 1 to 10
nol ar equi val ents of an appr agaliat YALE derivative of formula (I111):

n Rl, , and R3 are as defined above;
O, acetonitrile, dioxane,

R3~R2 HN \-/ NRL / 20 (II1)

in a solvent such as dinethyl sul

tetrahydrofuran (THF), n-buta@ " N- di net hyl formam de (DMF), or in a

m xture of solvents such as DMF/ di oxan#y) 25 optionally in the presence of a
base, such as K2CO3, Na2CO3, Cs2CO3, NaOH, triethylam ne, pyridine or the
like, at 0-200 C for 1-24 hours to produce a conpound of formula (1V): 10
1V 2606 V\ﬂ%@ﬂtﬁ?@-&@nﬁ’@rﬁ%ﬁﬁm@gwel%l I'NRIS#&IOW NR2 \ Rs

3 The compound of formula (IV) is reacted with an appropriate alcohol, amine,

or thiol as defined by O-R>, NH-R® or 5-R® above, or its corresponding anions to
produce a compound of the formula (1) above. The appropriate alcohol, amine, or
thiol may be converted completely or partially to its corresponding anion by
treatment with bases, such as triethylamine, 1,8-diazabicyclo[5.4.0Jundec-7-ene,

10 K;COs, NaOH, NaH, KO-¢-Bu, lithium diisopropylamide or the like. The reaction is
carried out in a solvent, such as DMSO, dioxane, THF, fert-butanol or DMF, at 0-
200 °C for 1-24 hours,

An obtained compound of formula (T) above may be converted to another
compound of formula (I} by methods well known in the art.

15 The chemicals used in the above-described synthetic routes may include, for
example, solvents, reagents, catalysts, protecting group and deprotecting group
reagents. The methods described above may also additionally include steps, either
before or after the steps described specifically herein, to add or remove suitable
protecting groups in order to ultimately allow synthesis of the compounds of formula

20  (I). When R! is a nitrogen protecting group as defined above, the subsequent N-
deprotection is carried out by conventional methods. In addition, various synthetic
steps may be performed in an alternate sequence or order to give the desired
compounds. Synthetic chemistry transformations and protecting group
methodologies (protection and deprotection) useful in synthesizing applicable

25  compounds are known in the art and include, for example, those described in R.
Larock, Comprehensive Organic Transformations, VCH Publishers (1989); T.W.
Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2" Ed., John
Wiley and Sons (1991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for
Organic Synthesis, John Wiley and Sons (1994); and L. Paquette, ed., Encyclopedia



CF (IV) wherein Rl, R2, and R3 are as defined above and Hal is hal ogen. 5
The conmpound of formula (1V) is reacted with an appropriate al cohol, am ne,
or thiol as defined by OR5, NHR5 or S-R5 above, or its tort®émibi ng

anions to _por a conpound of the fornmula (1) above. Tq,@pngesR i ate
al cohol , awgﬁglg%g‘% thiol may be convgrted conpletely or partially to its

correspondi ng anion by treatnent with bases, such as triethylam ne,

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene, 10 K2CO3, NaOH, NaH, KO-t-Bu, |ithium
di i sopr opy| @®fRekgenss fart{érgninieSyntiesés, fhaVilgrand Sone €095 e andmbsdgped sol vent

such as DIVBlet]gth)ﬁg’%g THF, tert-butanol or DWF, at 0- 200 C for 1-24 hour s.
An obt ai ned conpound of forrrul a (1) above may be converted to anot her
conpound of f or nihepfotyssithat isalckoibed aeive maybenarriad birgo givie.a cohipdinet athemn cal s

used in the bove- descrl ed ynt hetic routes i nc for exanple,
sol vent s, fyaKion % r}%ﬁ”g’f‘ Sakiln 5‘?‘%@% he’grot ecting group
reagent s5 Tfpﬂaﬁiﬁbé\ﬁﬁ&llﬁ&%éﬁtﬁﬁ?@ﬁh&@&ﬁtﬁ:ﬂ@ﬁ nﬁb%@ osﬁlﬂiea b? Qakdlyink e fide St eps,
either before or after the steps described specifically herein, to add or

remove sui t JBsedn aspigbleensanic splvenb and treatingithe selytion withar a4, il | ow synt hesi s of
t he CO”DOU“%CO% kO c@n\%gtlé&la}\fro%%sﬁgr raaaﬁngh&& QQﬁPorgsf 285 %[51 Yage 9roup as

def i ned above, e su sequent deprotecti'on Ts carri ed out conventi onal
met hods. In canhdbunds rﬁxmﬁaswcﬁsdthtym éfaﬁtfmnmgsacebsumylehemdeﬁmmdldl n an

al ternat e seguence 0. Sire

Chem oiry RS Bl i i ke p Tl ol ST P hen€ P Bt bt on
and depnot emtyﬂﬁﬁhloﬂéﬁcﬁﬁﬂsulphuﬁcymid]?hb@hél@: @A bhC@BNiRe,25 conpounds are known
in the art and include, for exa t hose described in It. Lar ock,

Conpr ehensi ve O géﬁp@nm&ﬁg%fpﬁwlﬁthlaymaeqsam peReieshalgaden alonyy G eene
and P.G M \%&ﬁa(ewga%ttﬁé‘réfoi’eeoe%'b%&ﬁl ﬂ}w@é@? o@hgﬂmé e ths"%) e John

Wl ey and Sons L. Fieser |eser’ s Reagents
for O gani en8yivhisesr 8§ a fiktnre\W keantiamers Saoenatd P9 4y a maxturelcon@idnget t e, ed.

Creyclonedaud 4.9 13200016, 02AOSHER0 ORI SRR TRl o o0 1
15  enantiomers is well known in the art and may, for example, be achieved by fractional
crystallization of salts with optically active (chiral) acids or by chromatographic
separation on chiral columns.

The necessary starting materials for preparing the compounds of formula (T}

are either known or may be prepared in analogy with the preparation of known
20  compounds.

In accordance with the present invention, the compounds of formula (I), in
the form of free bases or salts with physiologically acceptable acids, can be brought
into suitable galenic forms, such as compositions for oral use, for injection, for nasal
spray administration or the like, in accordance with accepted pharmaceutical

25  procedures. Such pharmaceutical compositions according to the invention comprise
an effective amount of the compounds of formula (I) in association with compatible
pharmaceutically acceptable carrier materials, or diluents, as are well known in the
art. The carriers may be any inert material, organic or inorganic, suitable for enteral,
percutaneous, subcutaneous or parenteral administration, such as: water, gelatin, gum

30  arabicum, lactose, microcrystalline cellulose, starch, sodium starch glycolate,
calcium hydrogen phosphate, magnesium stearate, talcum, colloidal silicon dioxide,

and the like. Such compositions may also contain other pharmacologically active



editions thereof. The process that is described above may be carried out to
give a conpound of the invention in the formof a free base or as an acid
addition salt. A5 pharnmaceutically acceptable acid addi t]ibN(§aRfjfray be
obt ai ned by dissolving the free base in a suitable organi I t and
treating t"ﬁ%"i{?ﬂ"ﬁ’ﬁi on with an acid, ip accordance with ggﬁ@@%{o}ﬂ% al
procedures for preparing acid addition salts from base conpounds. Exanples
of addition salt formng acids are maleic acid, fumaric acid, succinic

aci d, met hamgats] dndrRboverdbihl additivdscsual hktabilidetss watting agenqg kinlsHterg], benzoi c
acid, 10 hygrochloric ﬁ';‘l d, syl t] ric acid, phosphoric acid, and the |ike.
The conpountd’FPs p&fMHy f?r'f’)anaﬁi} g‘ﬁssess one or nore chiral carbon atoms,
and they may therRf@npoliforticérdig td fe iBntidldh ey, BPhheAlp nSORELS. € 9. as a
pure enantiomer, or as a mxture of enantioners (racemate) or as a mxture
cont ai ni ng lighid&rarfenerel simigiswatinapsuch a4 iebletsfpills, gensnlss, povderst syeupts, | soners to

obt ain re s e : i I q I ~rLOLexanpl e, be
achi eve§J byelf’(?rgt(p%%%@gggﬁ?lg ,gﬁe@aﬁﬁgﬁgﬁglﬁ&saé{f&ﬁ%etﬁ o%ﬁ’?%lé’ff thnlgct ive
(chiral) acit;cmstiqns, sbgpe?homm_ lteﬂ?lsa'mh'tfm'pa&ﬁ’(ﬁ_ mla::]mmuaﬁomfsjérmyd, Fsg]?énlamlls. ;I’lh)e
necessary starting materials for preparin conpounds of formula are
ei t her knowPrdp TAkge ?BWQIB'&P%’E?’?'E‘p&ﬁng@@%t&Fﬁh&f{ he preparation of known 20
conpounds. | n acgomedtmed Whdve, thb SoRpRRENdf thd MGt MayiRQs&PRPANds  of
formula (1), in the formof free bases or salts with physiologically

accept abl e Hedtaent of ssotgeingelstegdhespedifivd-Hlid ragrpeorgalptedidesordsrsand such as
conpositions for oral, use, for injectjon, for nasal .sprdy adm nistration or
the |ikée iFP“&H@B?W@’WQeWgéE@%B?@&Lﬁ‘F@WM ‘érd%"ﬁﬁ‘ﬁf@%ures. Such

phar maceut i @lheRPRaRELLORAIZBFITONS Msbdldboldds; L&Y isBRIcAOPRAI S€  an
effective anount of the conpounds of formula (1) in association with
conpati bl e syblstancesbeiss sexap] qyshisetion eitilepsy: glen¢oare; penasy ingostinegee; di | uents, as
are well kngwn in o 1 re ) o . rd,al , organic
or i norgani gl,en%ﬂ&}ls[aggtfedep oggéméorﬁqgsragﬁgét ﬂ“g@’ct a%teagat?g@g’seuﬁfc%@gér@éorgg h%{r

parent eral adihgd cati@diserders sandkexiasierwai f1d, bufjetig weight gaimasi@ciated liithum

| act ose, m crpcr)ﬁstal | ine celluyl ose st,arcr, sodi um starch gl ycol ate,

cal ci uni%yd?’ﬁ@’é)‘F pROLYR A }m%%sap@lﬁ?@?‘gg YUY ) cum col [oi dal silicon

di oxi de, —and t hgysh ifin BESEbpE QRS dnfBIS isWEetRdSRr AORERIIRL @Igher
phar macol ogi cally active 1 0 NOV 2006 )
inhibiting or stimulating) 5-HT,c~-receptor activity. The method includes

administering to a subject in need thereof an effective amount of a compound of the
formula (I}.
20 The methods delineated herein can also include the step of identifying that a

subject is in need of treatment of serotonin-related, especially 5-HT receptor-

related, disorders and conditions in the subject (e.g., a mammal , a human being, a
horse, a dog, or a cat).
“An effective amount” refets to an amount of a compound, which confers a
25  therapeutic effect on the treated subject. The therapeutic effect may be objective (i.e.,
measurable by some test or marker) or subjective (i.c., subject gives an indication of
or feels an effect). For clinical use, the compounds of the invention are formulated
into pharmaceutical formulations for oral, rectal, parenteral or other mode of
administration. Usually the amount of active compounds is between 0.1-95% by
30  weight of the preparation, preferably between 0.2-20% by weight in preparations for
parenteral use and preferably between 1 and 50% by weight in preparations for oral

administration.



WO 03/ 097636 PCT/ SE03/00795 17 agents, and conventional additives, such as
stabilizers, wetting agents, enmulsifiers, flavoring agents buffers, and
the like. The conpositions according to the invention ca Dﬁade up in

solid or %hw@%&ormfor oral administration, such as tnlalrfshﬁsloo

capsul es, syrups, 5 elixXirsg dispersible gr anul €s, cac
suppositories and the like, in the formof sterile solutions, suspenS| ons or
enul sions for parenteral adm nistration, sprays, e.g. a nasal spray,
transdermal pr ep’ﬂh&addse)twal axdgreqpaicy hédnsagerod thdnpechﬁkeomﬁmndmriﬂ wanyed above,

t he conpoun

thelnv used for t trren f
ser ot oni n- rg ﬁf‘ agorégaglaq *‘&cr@r ‘EP%ﬁ’EBPtSPCyr%ﬁg"t §8’in and 10
condi tions bfpldyéd Rnd1Sd0Nl8 sbilpandnedse ofa%ﬂ&hoﬁﬁat%ﬁi%%djth‘égm&ﬁ@ i ncl udi ng
Al zhei ner' s di sease; SChI z@s)hr eni a; nood di sorders; anxiety disorders; pain;

subst ance aBgsshodysusighti senged herdthi ssi, I@pmpwtmmt&@émstra}pnﬁawf
I nconti ngggxgretfgﬁncﬂ‘ﬁgg&ﬁbmgtgﬁ ﬂfa%&ve i BR%o bd YSRGS andype || di abetes;

eat i ng ers I nge eatl ng | SOI’ ers, anor exl a nervosa and
buli m a; wepaient gelergoagsberapy. dtie daityrdosdgecamnyi Mynahmlc,amgedg)rmdmum stration;

and particu besi Al so t he. eof t i nven pnis a

met hod for h@étﬁ‘&??e%“ﬁo%mgpcfmﬂ@JbPF%ge*gﬁ Wﬁﬁteéf sﬂ?ﬁlygr é‘é’yreceptor
activity. Thedodgy, H?dﬁmﬁ(ﬁbmﬁ@wl rﬂ,%ifdﬂdhbﬁtZGrﬂ@@chqqmu?Jﬁeﬁadéka@é?ﬁd t hereof an
ef fective anpunt o a conpound the forpula (1). 20 The net hods

del i neat ed BWPRPHE IEHWMF%WIW@W@WI%“@Y&%Q bf di‘lﬂ@fhtl fying that a subject
I's in nged of ”ﬁﬂ&é’f@%ﬁcé&fc itSERRLR Wikt r?ﬂrﬁﬁ el%?gﬁg,' cgalrx{p\ﬁte'i_?réﬂ@& receptor-

rel ated, di sorders and con |t|ons in t su , a human
bei ng, a hersgs maddog pth@r formcat pxpréssly 1mfohmmted/by wfieyenee'in thefrensretyp an anount

f d, wh 25 th tic eff the ted
cubj oct . TR En B e Aosiadly $E0h el B RElo R e BIHPER ¢ by some

test or mar K@érhet@«eb%ﬁbs dathbades, pitetts, and pheR pLiblaMess. an i ndi cation of  or
feels an effect). For clinical use t he cong)ounds of the invention are

fornul ated int OTWV%’@EG‘W@&T”’%‘ ustseied Wi dherfgllovaing examples, whichpar ent eral  or
ot her ge H%\%%ﬁg é?ﬁﬁfu@ﬁﬁﬁ%gy}@ﬁlawn& ﬂﬁen"&ga)térﬂmi?g} aq)Vo‘? ﬂ%grrpounds s

bet ween 0 wel g preparation tween 0. 2-20%
by wei ght i mvpmtﬁmar ations for

EXAMPLES

20 Experimental Methods
The 'H-and >C-NMR-spectra were obtained with a Bruker DPX 400. The
DPFGSE-NOE experiments were obtained with a Varian INOVA 400. The mixing
time was 0.8 seconds. The preparative LC was performed on a preparative LC-MS
Gilson-Finnigan with a 50x20mm § 5 pm, 120A column. The flow was 30 mL/min
25  and different gradients of 0.1% acetic acid in water and acetonitrile were used. The
accurate masses were determined with a Micromass LCT with electrospray
jonization. The elementai analyses were performed with a Vario EL instrument. A

Koefler bench was used to measure the melting points, which are not corrected.

30 Examples 1-5. Preparation of intermediates.
General procedure for Examples 1-2.
To a suspension of LiAlH, (1.2 g, 32 mmol) in dry THF (5 mL) was added

the aldehyde or carboxylic acid (10 mmol) and the mixtures were stirred at room

temperature for two hours. Mixtures with aldehydes as starting materials were put



parenteral use and preferably between | and 50% by wei ght in preparations
for oral admnistration. 1 0 NOV 2006 WO 03/ 097636 PCT/ SE03/00795 18 The
dose | evel and frequency of dosage of the speci1f' m@fo] ﬁfgnd wll vary
depending on a variety of factors including the B L@ f the specific
conpound &YIHPEds the netabolic stability and | ength of PEEBEBSMHIWS t hat
conpound, the patient's age, body wedyht, general health, sex, diet, node
and time of admi nistration, rate of 5 excretion, drug conbination, the
severity of ol d ggmf d ' goi ng

t her apy. Th%ﬁ%%nla%ggdgg%rénﬁﬁ@f%?@g(arrp 1%1,%. ?%E@lé "Pr%ou'rrn@g Sotﬂtag@ .001 ng to
about 100 nepngesutikg orderopatérddy? rale) § M aquedes NaGH .2 thly;j anglwater(3.0ml)i ply i n

d , €. 0.f ! . | | h ad
e g venoPt REHRRR oy nlt e Sr R APl e R o R B RUR. o A

references wiicldtheairgetprodtlstasefls.in print, electronic, conputer readable
st or age dia or other form are expressly incorporated by reference in

their entirety, including but not limted to, abstracts, articles,
journals, ppRlnggiE pns, texts, treatises, internet web sites, databases,
patents, and patent publications. The invention will now be illustrated with

t he fol | ow (Fgflegempimethoxyiphenyl)-methanadver, are for illustrative purposes are
not intended to .M E NV, L. MPLES 20 Experi nmental
T S IE A

Met hods The 1H- were opbtal né ' a Bruker DPX 400. The
DPFGSE- NCE mxthexybersaldehyder aad s abtaad s 4 higia rédeoil @A%INGMA). FodEmeRtigz M Xi ng
time was 0.8 seconds. The prgl%grative LC was perfqrmed on _a preparative
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i nternmedi at es.
15 EXAMPLE 2
(2-Phenoxymethyl-phenyl)-methanol.
The title compound was prepared starting from 2-(phenoxymethyl)benzoic
acid and was obtained as a light yellow oil (96% yield). Fragmenting MS analysis
supports the stated structure. Purity 94% (GC). Previously reported in J. Chem, Soc.,
20 1954, 2819-2826.

EXAMPLE 3
3-($)-Methyl-1-trityl-piperazine,
To a solution of 2-(S)-methylpiperazine (3.79 g, 37.9 mmol) in CHCl; (100

25  mL) was trityl chloride (10.56 g, 37.9 mmol) added in one portion. The exothermic

reaction was stirred at ambient temperature for two hours, the organic phase was

washed three times with water, dried (MgSQs) and the solvent was evaporated at

reduced pressure to give 12.5 g (96%) of a colorless foam that solidified to a crisp

over night. 'H NMR (CDCl;) § 1.06 (d, J= 5.5 Hz, 3 H}, 1.35 (m, 1 H), 1.61 (m, 1
30 H),3.01 (m, 3 H),3.14 (m, 1 H), 3.31 (m, 1 H), 7.08 (m, 3 H), 7.16 (m, 6 H), 7.35

(m, 6 H). °C NMR (CDCls) § 18.17, 44.46, 46.68, 51.59, 54.03, 126.26, 127.13,

127.68, 129.07 br. The racemate of the title compound is reported in Bioorg. Med.

Chem. Lett. 2000, 10, 2643-2646.



General procedure for Exanples 1-2. To a suspension of LiAIH4 (1.2 g, 32
nmmol) in dry THE (5 nL) was added the al dehyde or car b?ﬂyhpg ?[ﬁjﬁd (10 nmol)
and the m xtures were stirred at room tenperature for tw hours. M xtures
wi th al dehydes as starting materials were put | NOY 2006 pMQ3:34/894636

PCT/ SE03/ O PP %HY  aside and the acigs were heated at 60 C overnight. To
each m xture was added in consecutive order water (1.2 nlL), 2 M agueous
NaOH (1.2 nmL), and water (3.6 nmL). The precipitate was filtered off and the
sol vent was renoved under reduced pressure to yield the target products as
oils. 5 EX%@U&PLE (5- Fl uor o- 2- net hoxy- phenyl ) -nmet hanol. The title
conpound was prepared starting from5-fluoro-2 nethoxybenzal dehyde and was
obt ai ned as 3(R)iM&hyFbarigilpife®ddnegi el d). Fragmenting 10 M5 anal ysis
supports the stated . .structure. Purity 97% - cDCl3) S 3.28 (s, 3
H, 4.64 (s, 2 H),cﬁa??TPﬂ“nﬁW%?PfeB?lygé”(#éﬂ%%uf}“%'6\1‘3’/??4%4 SFﬂf‘Hgg.ff%c NVR
(CDA 3) 5S ST BnctfidpiBduzind 5.63, ol TR 34 Fa White@isp, H2) .
11526 (8, Jo0g peibipigcuaild e f g MmOl oY e 1925 QRA) o s §ESAP, )

156. 95 (d, JRMEg/gcalpd for Ozth £342.2096,4h wdiBy| - phenyl ) - met hanol . The
title conpound was prepared starting from 2-(phenoxynet hyl )benzoic acid and
was obtained as a light yellow oil (96%yvyield). Fragnenting M5 anal ysis
supports t heEXAMPEH 5structure. Purity 94% (GC). Previously reported in J.
Chem Soc., 1660 131954 27&19- 282&,@ EXAVPLE. 3 . .

3- (S) - Met hy| -46-¢Riprasf-thfinaromsthyl-pyridipn-2-YDpiperagiieos - (s) - net hyl pi per azi ne
(3.79 9.1037. Sep MOl (5 GHIo/SE o et R piiidin WBH)-pipérinine - WapBxtie d1P- 56 g, 37.9
nmol ) added in one portion. The exot ﬁerm C reaction was stirred at anbi ent
t enper at ur e 'eibubigstaiour s, the organi c phase was washed three tines with

water, dried ( Ng%@@su%ﬁs&ﬁ"@f éptl-b\ﬁ%'a-tl-ly}‘ﬁe?azweaogﬁ{oﬂglﬁ% (Q‘?.O g, 145 mmol)
and K,CO; (40.0 g, 290 mmol) in DMSO (200 mL) were 2,6-dichloro-3-
trifluoromethylpyridine (29.1 g, 135 mmol) and toluene (50 mL) added. The thick
15  slurry was stirred at 80 °C for two hours, followed by addition of toluene (0.5 L) and

water (1 L). The phases were separated and the organic phase was washed twice with
water. The solvent from the dried (MgSOy) organic phase was evaporated at reduced
pressure. The solid residue was recrystatlized from EtOAc/heptane to give white
crystals (37 g). The filtrate from the recrystallization was concentrated and the

20  residue chromatographed on a column of silica with hexane/EtOAc (90:10) to give
further 6.0 g of product {total yield 85%). Purity 99% (HPLC); mp 125 °C. Anal,

(CysH9CIF3N107) C, H, N.

Step 2: 1-(6-Chloro-5-trifluoromethyl-pyridin-2-yl)-piperazine *

25 The title compound was prepared from the product of Stepl above using the
N-deprotection procedure given in Example 6, Step 2. This furnished 29.7 g (100%)
of a light yellow oil that crystallized upon standing. A NOE between the methylene
protons at C-2 in the piperazine ring and the C3-hydrogen in the pyridine ring was
observed. Purity 99% (HPLC); mp 56 °C. Fragmenting MS analysis supports the

30 stated structure. HRMS m/z caled for CyoH, CIF:N; (M)" 265.0594, found 265.0597.
*Previously reported in EP 370560.



reduced pressure to give 12.5 g (96% of a colorless foamthat solidified to
a crisp over night. 1HNWR (CDCl3) S 1.06 (d, J= 5.5 H, 3 H, 1.35(m 1
H, 1.1 (m 130H, 301 (m 3H, 3.14(m 1H, 331 (m I H, 7.08 (in,
3 H, 7.16 (m 6 H, 7.35 (m 6 H. 13C NWR (CDC 3) S 18y NOV 24066, 46. 68,

51.59, 54vBPesnbdH626, 127.13, 127.68, 129.07 br. The ragggg%@mg; the title
conpound is reported in Bioorg. Med. 3y Chem Lett. 2000, 10, - 826 1 0 NOvV

2006 WD 03/097636 PCT/ SE03/ 00795 20 EXAWPLE 4
3- (R) - Met h\él -l-trityl-piperazine. The title conmpound was prepared as
descri bed EXANFIJDS 76984 starting from 5 2-(R)-nethyl pi perazine (5.51 g,

Garosne. (W ECH PSRl fnus Rl 2,0-Sus) el herkdi 2 c2l o Tor

1- ( 6- Chl or Stepd I4-1(6-Dbbxrmﬁetzﬁycbropymyl@mdﬁz-gﬁyl) 2pSpewtzl-piperazik®-1St ep 1:

4- (6-Chl oro- tr| oro | - pyridin-2 yl)piperazine-1-carboxylic acid
tert-butyl °& ?’g”c“i* tﬁ'"g’?fé’};%f%l on of tert-butyl-I-piperazine carboxyl ate
(27.0 o 145 mrpéhsuspaﬁxdﬁaﬁ@e(siﬂa@wé@era&ﬁ@(m b)26.9mBRANMZA000IL) were

2,6-dichloro-3- trifluoroneth 135 mml ) and tol uene (50

[)71_) ggded (4r¢1]§> 2t9mn@R1)115d@|QMS§ (% I%Wﬁﬁlewlyaddg& Edichioredo hours, fol | owed
y additio d
and the or81afﬁ1| c&n%%g was é/gg vn\}%@t%? %%av%tné%&? ST%\‘%[ effgﬁﬂ ﬁtee
dri e(cji ( My Stobm t@mgamuu:fl: ms'@?m@ﬁeled,ahhtedweﬂn \mterr(eaiuwdnd gutmsteditvace The sol id
resi due was S ' r OA t t al 37
0y The 1 M EOXE I BinmtE The Yot b thepRuA. i BaSadBedBis ot he: 20

resi dug chgm@stmr@%&ske@at@d&@d u@efto%ide'a%ll%foﬂ é haxa ey isheégal( 90: 10) to

u

give further 6 of product ot el d 859 rity 99% (HPLC 125
C. Ana). p@@@g S e(60g/? 27Smmol)ywas addéd in )

1-(6- Chl or 8ne5po%6J &Hﬁﬁf%ﬁét%@?%?&ogﬁ%tuﬂg{ Lté’{)&h@%ﬁ;?&%ﬁtﬂr% for 93 hb t itle

conmpound was ‘prepare rom-t ove using t

N- depr ot ec Exesas BOQCadwirizlegvas gnerichedex inpyrali (3 $hIe)|:anﬂ thelhixsuré Wlasn]eﬁhed 29.7 ¢

(100% ,

at room temperature over night. The solvent was removed at reduced pressure and

15  theresulting oil was chromatographed on a column of silica (60x110 mm) with
hexane/EtOAc (95:5, 1 L, followed by 90:10, 1 L and 80:20). Evaporation at reduced
pressure of the pure fractions yielded a colorless oil (8.05 g, 80%) that solidified to a
white solid over night. Purity 97% (HPLC); mp 86 °C. Fragmenting MS analysis
supports the stated structure. HRMS m/z caled for Cy6H CIF3N3O; (M)+ 379.1274,

20  found 379.1286.

Step 2:
1-(6-Chloro-5-trifluoromethyl-pyridin-2-yl)-3-(S)-methyl-piperazine.
A solution of 4-(6-chloro-5-trifluoromethyl-pyridin-2-yl)-2-(S)-methyl-

25  piperazine-1-carboxylic acid fert-butyl ester (7.80 g, 26.4 mmol) was dissolved in
CH,CL/TFA (50:50; 30 mL}) and stirred at room temperature over night. The solvent
was removed at reduced pressure and the resulting oil was taken up between alkaline
water (NaOH) and CHCl3. The aqueous phase was extracted once with CHCls, the
combined organic phases were dried (MgSQ,) and the solvent was evaporated at

30 reduced pressure to yield 5.79 g (78%) of a light yellow oil. A NOE between the
methylene protons at C-2 in the piperazine ring and the C3-hydrogen in the pyridine
ring was observed. Purity 100% (BPLC). Fragmenting MS analysis supports the
stated structure. HRMS mi/z caled for Cy Hy;CIFsN; (M) 279.0750, found 279.0751



of a light yellow oil that crystallized upon standing. A NOE between the
net hyl ene protons at C-2 in the piperazine ring and the @-@ygrp%en in the
pyridine ring was observed. Purity 99% (HPLC); np 56 C. Fria i.rB@Slvs

anal ysis s r he 30 stated structure. HRMS nm z cal cdpdqdpo§aPbe 1C F3N3
(M 265.0%8)2&0%?)%%@ 265.0597. *Previgpusly reported in SIS 16 N o v

2006 WO 03/097636 PCT/ SE03/ 00795 21 EXAMPLE 6
1-(6-Chloro-5-trifluoronethyl-pyridin-2-yl)-3-(S)-nethyl-piperazine. Step 1:
4- (6-Chl oro-5-trifluoromethyl-pyridin-2-yl)-2-(S)-nethyl-pi perazine-1-
carboxylic agyghfpgity butyl ester. 5 To a suspension of

2-(S)-methyl piperazine (2.65 g, 26.5 mmol) and K2CO3 (4.0 g, 29 mml) in
dry DVBO (501-(6Chioes-5<ttiflnbyonmetbigchyzidin-diydd-r)omathylpipdrhzige.omet hyl pyri di ne
(5.70 g, 26.4 the)J) The reaction Ln'xtu_r_e was_stirred at roomtenperature
over night, ¥ {&r@Criaorttrdforemaiiimyedin@oR)-2(Rymehi-rinarezdoe-éd twi ce with
Et CAc (1@0 ma)boﬂﬁkeaﬁtpjey%ﬁegtg,mthe conbined dried (MgSOX) organic 10
phases was evaporated at reduced pressure to give a yellowoil (7.4 g). This

material was di S38Mtileeompouye s preparedstprtinB@omedrER)emettigpiprading using. 5 nmol )
was added i ! t} WXL ur e s stirred at room

t enper at urert;1 %@?ﬁ%t%gnﬂ%?k%?sg%@ %ﬁﬁ&? f‘a"é"?};é‘\@ﬁa”&éﬂhﬁ%@ageﬁﬁ h pyridine
(3 nL) and twisterrystallire sokid. Yiekit 7.4 gi(70%)0 Pudi§90%y (RPIIY; @486 °Qi ght . The sol vent
was renoved I‘.:‘;1t reduc&&(%{g&ssure and 15 the resulting oil was chromat ographed
on a col urm *GFERspg S GURROYTS Wictstated siketurs/ mizgaled for | fol | owed by
90: 10, 4oL O1 e} PRy pisl s ed pressure of the pure
fractions y?(gl%gd 1%ﬁ%:ozl(girﬁl ess y@?@%@%@%% that solidified to a white

solid over night. Purity 97% (HPLC); np 86 C. Fragnenting M5 anal ysis
supports th ted Cd_Hk m z..cal ¢d, f.or H21C1F3N302 (M +
379. 1274, AL %@12%&“’%{3%%”55%”&" W5 mérhibipbazind
1- (6- Chl or 0- 5- t r {Thk title corepduptl mas pebpare@ stgting FofmShe pRkitistlof Bieparadaiae. A
sol ution of 4.—@%&4 l,oro-5-tri f%ﬁgroqet hﬁ/l -pyridin-2-yl)-2-(S)-nmethyl 25
pi per azi ne- I% Weprpteglionprogsdpregiyep it Exqrgple o./8tem2.qnd yes obineH 7S was
di ssol vad 1 mlight yellow oil. Yield 4.76 g (90%). Putity 99% (HPLC). Fragmenting MS

analysis supports the stated structure. HRMS m/z calcd for Cq1H;3CIF;N3 (M)

279.0750, found 279.0742.

EXAMPLE 8
20 1-(6-Chloro-5-trifluoromethyl-pyridin-2-yl)-2-(R)-methyl-piperazine.
Step 1: 1-(6-Chloro-5-trifluoromethyl-pyridin-2-yl)-2-(R)-methyl-4-trityl-piperazine.
A suspension of 3-(R)-methyl-1-trityl-piperazine (from Example 4; 7.80 g,
22,9 mmol), 2,6-dichloro-3-trifluoromethylpyridine (4.50 g, 20.8 mmol) and K;CO;
(4.0 g, 29 mmol) in DMSO (100 mL) was stirred at 80 °C over night. A mixture of
25  EtOAc/toluene (50:50; 500 mL) was added to the filtered solution and the mixture
were washed three times with water (1 L). The dried (MgSQ,) organic phase was
concentrated under reduced pressure and the resulting brown oil was dissolved in
heptane/EtOAc (90:10) and filtered through a plug (60x60 mm) of silica. Slow
evaporation of about two thirds of the solvent at reduced pressure afforded light

30 yellow crystals (6,11 g, 56%). Purity 100% (HPLC); mp 209 °C. Fragmenting MS
analysis supports the stated structure. Anal, (C3oH7CIF3N;) C, H, N.



CH2d 2/ TFA (50:50; 30 nlL) and stirred at roomtenperature over night. The
sol vent was renoved at reduced pressure and the resulti ng @iﬂgwgg aken up
bet ween al kaline water (NaOH) and CHC 3. The aqueous phase was eXtracted

once with %%ﬁmmwe conbi ned organi ¢ phases were dried W)}%%d t he
: g

sol vent was ‘evaporated at 30 reduced pyessure to yield 5 of a
light yellow oil. A NOE between the nethylene protons at G2 in the

pi perazine ring and the C3-hydrogen in the pyridine ring was observed.
Purity 100% (HPLC). Fragmenting MS anal ysis supports the stated structure.

HRVS nf z calgd f.or H13C E3N3 279. 9750, f.ound .279. 0751 1 0 NOV 2006
VO 03 057638 B: TUETIIE kbt otdi3 ) 2-(R) i plpercrine

1- (6- Chl or 0- 5- t 1 iAf dubysBn6iaR bh yA(6-pibiods-RifRotomet3-piRidinet flybaRpakagi-ge.  Step 1
4- (6- Chl oro-5-[1r_|fl uor orret hyl pyri di n-%-yl%-Z-(R '-mt% i perazine-1- 5

car boxyl i ¢ dRupiperpeing (fgm Stegtiaboverid 0 19-2 Jie "H)&Rar ed starting
from2-(R)- 1 - Al ; . r Y A 6, Step 1,
For L he 18 R I B D AR, 01 77

g (70% . Puranoperogssel Kplogp hoyrpTtheclearyolufion as mgtenBided{1§&ing) anddhort s t he

Stated struciis s NS IA SPHEsdi P o R GHE D30 1274, 1 ound

| - (6- Gwljor Oaﬁoatrlbfrrlluglﬁm?ﬁtklybvme][ﬁlwtddnﬁfanu)thegcv(aﬁbm?mis&mﬁmdae%mit@e. The tiht l e
conpound was prepar starting fromthe product tep | above  using the
N- depr ot ect i’%fn) _%@GLP%TIQ‘W@%@W%%?WS%'?WS{ teped offy I hggembBed ned as 15
a light ygel lcpa@khetions Gl thkchipBeltwtaidlicatRie it (&%ﬂﬁfdﬁe@).fm&%@%ﬁml ng NS
anal ysi s supports the stated ’stpructure. HRVS mi'z calcd for C11HI3CIF3N3 (M +
279. 0750, f mﬁm voug 9 agtred 2w i iNFCIECE apdthe combined, dried (MgS04), organic

L (G o0 g b ATERMBA l h Pggg e Sep

% I % )2 (R h mlaﬂtllv'IﬂE-bfbtWeehttl}é mﬂhplenea;zri(o?es at(P«Z&U&xF@f]ﬁfﬂhlc@ﬁlg and th; 2(33~ N

-(R-nmethyl-l-trity]-pipgrazine rom Exar Aot , . ,

2, 6- di chl or dV4wgs! | Hﬁjé%ﬂ‘}gpwmf%‘éed(lgﬁ‘}%% 4‘(56’.{@?-%{8?5@&?1@ 2003 (4.0

9, 29 m@l) AhRyVREp6tORe Haded WBSctSk] HROS Ak A Br Va1 OFRRM)A M xture of
279.0750, found 279.0744.

EXAMPLE 9
1-(6-Chloro-5-trifluoromethyl-pyridin-2-yl)-2-(8)-methyl-piperazine,
20  hydrochloride.
Step 1.
I-(6-Chloro-5-triffuoromethyl-pyridin-2-yl)-2-(§)-methyl-4-trityl-piperazine.
The title compound was prepared starting from 3-(S)-methyl- 1 -trityl-
piperazine (obtained in Example 3) using the procedure given in Example 8 for the
25  (R)-isomer. Light yellow crystals; yield 5.1 g (43%). Purity 96% (HPLC); mp 210
°C, Fragmenting MS analysis supports the stated structure. Anal. (C3oH7CIF3N3) C,
H, N.

Step 2: 1-(6-Chloro-3-trifluoromethyl-pyridin-2-yl)-2-(5)-methyl-piperazine,
30  Hydrochloride.
The title compound was prepared starting from the product of Step 1 above
using the N-detritylation procedure given in Example 8, Step 2, for the (R)-isomer.
This produced 2.06 g (68%) of the free base of the title compound obtained as a



25 Et OAc/tol uene (50:50; 500 nL) was added to the filtered solution and the
m xture were washed three tines with water (1 L). The dried (MySO4) organic
phase was concentrated under reduced pressure and the resylfliNgg Biggwn oi

was di ssol i eptane/ Et OAc (90:10) and filtered thro (60x60
mm of sil;l‘gg.w 7(6)%/}0 evapor ati on of at%gut two thirds of tH’gt}@EP:@‘;@ﬁ% at
I

reduced pressure afforded light 30 yellow crystals (6.11 g, 56% . Purity
100% (HPLC); np 209 C. Fragmenting M5 analysis supports the stated
structure. Rinkiish ofl CBeHprepdnRaNs) colyertad inp it hpirdgiNorRipGelt.\HDridB2T9 7636

PCT/ SEOQ3/ 00 ral: (16 -o-1.rifluoro

pyridin-2- yKI)%%C)(Z %agﬁnfgﬁtﬁnﬁ S%Bé? EVa ﬁg{;ﬁs&ﬁ%%tgtﬁéﬁtgcgﬁe' S m/z caled

1- ( 6- chl or ofds-Ch rH HCleld o)X 199.0750; fothdi2 29.§7138- 2- ( R) - net hyl - 4-
trityl-piperazine (fromStep 1 above; 5.70 g, 10.9 mmol) in EtOH (70 nL) was
5 heated to 80 C. Aqueous HC (4 M 6 nL) was added and the m xture was
heated i &Ra@pRe19a3sel for one hour. To the clear solution was water
added (100 nL) and the precipitate was filtered off. The solvent fromthe
filtrate was evaporated down to about 10 nL, the crystals were filtered off
and the evapispeginseceduigt i nued down to 3 nl and another portion of slightly

pi nki sh cry%ms\gﬁapféﬁ%tdﬁéﬁg%ﬂ%we conbi ned 10 crystal fractions were

taken up between a / CHO 3. The aqueous phase was washed
twi ce with Thi@l8 nandest tnbe wosiddedd, dried (MySO4), organic phases were

evaporated at reduced.pressure t ive ight yellowoil (1.75 g, 69%. A
NCE bet ween*t W;%Ti?f@ﬁép&{?m%&(g{oy@tgioln the piperazine ring and the C3-
hydrogen i ngt ieq R §F 18 apirBStiNPE.cRABRE- HAY -2 4 Mineif @gment i ng
M5 15 anal y;i S supports taﬂer&g% at ecci s?%%?gmhgﬁh%p?ﬁ%{aéﬂ;{?@dp&lﬁ

Cl1H13Q F3N3 (WSO (239n)750, found 279.0744. EXAMPLE 9

1-(6-Chloro-5-tydfl uor l.- pyrLdin-2-yl)-2-(S)-nethyl -pi perazi ne, 20
hydr ochl or i ae.ot-é“i'aﬁlﬁ?ﬁ??’%béﬁ%ﬂ%aéﬂPm% uor onet hyl - pyri di n- 2
yl)-2-(S) - met hyl THe fehdtions wRlcRafrd httBom tehiiRrduirk 16 160 HBAY Fsl1MRA by epar ed

starti nﬂ%from.;’,-(s -methyl-1-trityl - 15: perazi ne (obtained in Exanple 3)
usi ng t be pedtdenefdiQhe &2y mmpk Famle Thefsolvent s evaporated at reduced

pressure over night (Speed Vac). The remaining solids were dissolved in
water/acetonitrile/HOAc, filtered, and the products were purified with preparative
HPLC.
Mass detection was obtained by a Micro Mass LCP with electrospray positive
20 ionization mode, The analytical HPLC-chromatograms were performed on a Hewlett
Packard 1100 with a 50x4.6mm Grom-SIL 100 ODS 0 AB, 3 pm column and a
50x4.6 mm YMC-AQ 5 pm column, Different gradients of 0.1% TFA in water and
acetonitrile were used and the peaks were detected at 254 nm. The area% under the
largest peak was reported as the purity.
25 Chart 1.
Starting 6-chloropyridines used in Examples 10-43.
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25 (R)-isoner. Light yellow crystals; yield 5.1 g (43% . Purity 96% (HPLC);
np 210 C. Fragnenting MS anal ysis supports the stated Strhj tﬂrﬁ' @réal.
(C30H27CLIF3N3) C, H, N. Step 2: 1-(6-Chloro-5-trifl uorone ﬁJyU 2

pyri di n- 2ylywedshssset hyl pi perazine, 30 Hydrochl oride. 'paqlst‘ab:{%doggscorrpound
was prepared starting fromthe productysof Step 1 above wusing e
N-detritylation procedure given in Exanple 8, Step 2, for the (R)-isoner.

Thi s produc 2.0 68%. of the free base of the title conpound obtai ned
as alo NO%?ﬁﬁ‘%‘ﬁV%O%S‘Pé%@SGSQd@ESEB@F%WT@S 24 pinkish oil. The free

base was converted into its hydrochloride salt. Purity 99% (HPLC).
Fragnenti ng AnaMysi s msoﬁt he gtated stgucture. HRVS niz calcd for Cl
| HL3CLF3N3 (M 279. 0750 \ fhuad 279.0% 5 °H10-4§‘:@e’r\a+
procedure Vol ymes are expressed as total ol unes™~ To a 16 est tube was
added; 10 0.5 mml of the Appropriateaal cohol orgthiol 0.4 gnmol of the
appropriate 6-chloro 5-trifluoronethyl-2-piperazinylpyridine in DMSO (0.5
m.) 0.65 mmol Qf K-t-BuO, nfDVBO (1.0 mL) The reactions were stirred at
room t enper at f8t two ho‘@’?%‘lloweq_b 15 gddj ti on of HOAG. (},25 mmol,
75 W) . The sol'Vefit was evapef ated at reduced preSsure over n t (Speed
Vac). The renaiéni ng solids were dissolvyed in water/acetonitrile/HOAc,
filtered, and the products were purified with pré’parative HPLGo Mass
detection was obtained by a Mcrg Mass LCP with el ectrospray positive 20
i oni zati on node. YFhe anal yti caIJHPLC—chr omat ograns wer g, perforned on a

X

Hew ett Pack 00 with a 4.6m Gfom SIL 100 ODS!0 AB, 3 pm col umm and
a 50x4.6 mm -AQ 5 mco foerﬁg@adi ents of 0.1 % TFA in water

and acetonitrile were us t he pe were defegted at ZS@ﬁ\oﬂ'he area%
under the T . n%
2
13 14 15
F Me
{f\ou CEO\/\GH o o
. CH,OH oH
16
17 18 F
19 20
o8
0
é/\cm (_7/\051 O’\/OH O/\,OH
21 22 23 24
5
EXAMPLE 10
1-[6-(2-Phenoxy-ethoxy)-5-trifluoromethyl-pyridin-2-yl]-piperazine, acetate,
Starting materials A and 1, see Chart 1. Purity 99% (HPLC). MS m/z 368
(M+H)". HRMS m/z calcd for C1gHF3N3O2 (M)' 367.1508, found 367.1508.
10

EXAMPLE 11
1-[6-(2,3-Dihydroe-benzo[1,4}dioxin-6-ylmethoxy)-5-trifluoromethyl-pyridin-2-
yl]-piperazine, acetate.
Starting materials A and 2, see Chart 1. Purity 94% (HPLC). MS m/z 396
15 (M+H)+. HRMS m/z calcd for CyoHpoFaN;03 (M)" 395.1457, found 395.1468.



| ar gest peak was reported as the purity. 25 Chart 1. Starting
6-chl oropyridines used in Exanples 10-43. FF %F FI FFIl i FFI

ONCl NN-C NN-C NN GNN- HLI~NH~NH~NH~'NHAEUGH.@E[$G%

NOV 2006 WD 03/097636 PCT/ SE03100795 25 Starting al cohol

I n Exanpl Eﬁ,ollgw%e()\ O-~-0HO\ OHS I \ OH H3C SH OH /\i é{da,i?Ellg;;/)@m

SHF/ C
13 14 15 Me

10

15

20

25

30

-SHO- 789 10 OhHf \ CHF H /
\/ HI /| ~~\OHCHOH OH I \ \ 0~~OH 16 / / 17 18 F

EXAMPLE 12
1-[6-(Thiophen-3-ylmethoxy)-S-trii'luoromethyl-pyridin-Z-yl]-piperazine,
acetate.

Starting materials A and 3, see Chart 1. Purity 98% (HPLC). MS m/z 344
(M+H)". HRMS m/z caled for CisH;gF3N308 (M)* 343.0966, found 343.0971.

EXAMPLE 13
3-(6-Piperazin-1-yl-3-trifluoromethyl-pyridin-2-yloxymethyl)-benzonitrile,
acetate,

Starting materials A and 4, see Chart 1. Purity 95% (HPLC). MS m/z 363
(M+H)". HRMS m/z calcd for CizH;7F;N40 (M)* 362.1354, found 362.1365.

EXAMPLE 14
1-[6~(3-Methyl-benzylsuifanyl)-5-triftuoromethyl-pyridin-2-ylj-piperazine,
acetate.

Starting materials A and 5, see Chart 1. Purity 96% (HPLC). MS m/z 368
(M+H)". HRMS m/z caled for CgHaoF3N3S (M) 367.1330, found 367.1322.

EXAMPLE 15
1-[6-(2-Chloro-benzylsulfanyl)-5-trifluoromethyl-pyridin-2-ylj}-piperazine,
acetate,

Starting materials A and 6, see Chart 1. Purity 98% (HPLC). MS m/z 388
(M+H)". HRMS m/z caled for Cy7H7CIF3N38 (M) 387.0784, found 387.0773.

EXAMPLE 16
1-{6-(2,3-Diftuoro-benzyloxy)-5-trifluoromethyl-pyridin-2-yl}-piperazine,
acetate.

Starting materials A and 7, see Chart 1. Purity 100% (HPLC). MS m/z 374

(M+H)",

FFCQ N
0 0
| s used

&4 5 F\

dr:

11 F 12



1920 O/\ OHACH{ r vOHOH "! | 1J 21 22 23 24 5 EXAMPLE 10

1-[ 6- (2- Phenoxy-et hoxy)-5-trifl uoronethyl-pyridin-2-yl]-npi qew gcet at e.
Starting nmaterials A and 1, see Chart 1. Purity 99% (HPLC) zC{j

(M+H) +. H | cd for C18H20F3N3OX2 (M + 367, 1508, f 08. 10
EMAVDLE 1% o765 M58 60759

1-[6-(2,3-Di hydro benzo[ 1, 4] di oxi n- 6- yI met hoxy) - 5-tri fl uoronet hyl - pyridi n- 2-
yl]-pi pera2| acetate. Starting materials A and 2, see Chart 1. Purity 94%
(HPLO) . &AMBEE 175 (MtH) +. HRVS miz cal cd for Cl9H2OF3N303 (M +

395 1457, 1 Qi ARt o AR M SRS TR 00755 26

EXAMPLE 12

1-[ 6-( Thi ophen SS;aIrtﬂrgrhﬂmyaisimdiSI éeﬂmhmmlmyity 96%|(HPDC§ZM$Mmngrazi ne,

acet at e. |ng materials A a Chart 1. Purity 98% (HPLC). Ms miz
344 5 (M+ THIRVRYP #/zeq! %Ifof Srz}km%BIB&@#Bﬂgbsﬂka&SlOQ% f ound

343. 09714 EXAVPLE 13

3-(6-Piperazin-1-yl-3-trifluoromethyl-pyridin-2-yl oxymetbyl)-benzonitrile,

acetate. 10 EtAaMPLRdSmaterials A and 4, see Chart 1. Purity 95% (HPLC). MS

3216; ‘1’225 ( NE;&WEEO’EYA —trnﬁuorome?hyl-pyridln g%z)fge%?né,@cetage& 1354, found
1- [ 6- (3- Met hy! - bgntgsuab@y A)and of feb bhatQRARAL Bty R¥os R Wk #p) Per azi ne,
290 (M+H)".
10
EXAMPLE 19
1-(6-Cyclopentyloxy-5-trifluoromethyl-pyridin-2-yl)-piperazine, acetate.
Starting materials A and 10, see Chart 1. Purity 100% (HPLC). MS m/z 316
(M+H)". HRMS m/z caled for C sHagFsNzO (M)* 315.1558, found 315.1551.
15
EXAMPLE 20
1-[6-(1-Phenyl-ethoxy)-S-trifluoromethyl-pyridin-2-yl)-piperazine, acetate.
Starting materials A and 11, see Chart 1. Purity 100% (HPLC). MS m/z 352
(M+H)", HRMS m/z calcd for C)gHaoF3N30 (M)* 351.1558, found 351.1573.
20
EXAMPLE 21
8-[2-(6-Piperazin-1-yl-3-trifluoromethyl-pyridin-2-yloxy)-ethoxy]-quinoline,
acetate,
Starting material A and 12*, see page Chart 1. Purity 98% (HPLC). MS m/z
25 419 (M+H)". HRMS m/z calcd for CyHa F3N,O; (M)* 418.1617, found 418.1625.
*Starting material 12 was prepared as described in WO 00/76984.

EXAMPLE 22
1-[6-(2,6-Difluoro-benzyloxy)-5-trifluoromethyl-pyridin-2-yl]-piperazine,
30  acetate.

Starting material A and 13, see Chart 1. Purity 96% (HPLC). MS m/z 374
(M+H)". HRMS m/z caled for C7H;6FsN3O (M)" 373.1214, found 373.1209.



15 acetate. Starting materials A and 5, see Chart 1. Purity 96% (HPLC). M5
mz 368 (MrH)+. FIRMS mlz cal cd for CL8H2OF3N3S (M + 367. 1‘5’,?% t?%énd
367.1322. EXAMPLE 15 20 TUNOV 2

1- [ 6- (2- Chiygy @iz y! sul fanyl ) -5-trifl uoromet hyl - pyridin- ]% razine,
acet at e. Start|7ng materials A and 6, gge Chart 1. Purity %%’%% Oﬁlﬁ?_@:? ME mz

388 (MtH)+. FIRVMS mz calcd for C17H17CI F3N3S (M + 387.0784, found
387.0773. 25 EXAMPLE 16

1-[6-(2,3-Di fluoro-benzyl oxy)-5-trifluoronethyl-pyridin-2-yl]-piperazine,
acetate. Startipgrpgagerials A and 7, see Chart 1. Purity 100% (HPLC). Ms niz
374 (M+tH+ 30 1 O 29G6 WD 03/097636 PCT/ SE03/00795 27 EXAMPLE 17

1- ( 6- Et hyl sul-foeldyiPyBidin-3-yl}posmg)-Siytifigoroimsitryl-pysitn- iyl qiiparasige, acet at e.
Starting matarials A and 8, see Chart 1. Purity 96% (HPLC). M5 mlz 292
(MFH) +. HRVBRT'Z cal cd for CL2HL6F3N3S (M + 291.1017, found 291.1018. 5

EXAVPLE $8  1- ( 6SRrthonsyteBalts infd Lpseotaiiil Pasty o9y m@1d)) mMBiRes@Zi ne,
acetate. Starting materials A and 9, see page Chart 1. Purity 100% (HPLC).
M miz 290 My HRMS 7exealsd for CoeHy FsN,O (M)" 366.1667, found 366.1677.

1- (6-Cycl opentyl oxy-5-trifluoronethyl-pyridin-2-yl)-piperazine, acetate.
Starting materials A and 10, see Chart 1. Purity 100% (HPLC). Ms mz 316
(M+H) +. HRVEXAMPEBl2ed for CL5HZOF3N3O (M + 315. 1558, found 315.1551. 15

1-(6-Benzyloxy-5-trifluoromethyl-pyridin-2-yl)-piperazine, acetate.
10 Starting material A and 15, see Chart 1. Purity 99% (HPLC). MS m/z 338
(M+H)", HRMS m/z caled for C17H,gF3N30 (M)" 337.1402, found 337.1408.

EXAMPLE 25

1-[6~(Furan-2-ylmethoxy)-5-trifluoromethyl-pyridin-2-yl]-piperazine, acetate,
15 Starting material A and 16, see Chart 1. Purity 96% (HPLC). MS m/z 328

(M+H)". HRMS m/z caled for CysHy¢FaN3O; (M)* 327.1195, found 327.1195.

EXAMPLE 26
1-{6~[2-(2,6-Difluoro-phenoxy)-ethoxy]-5-triflnoromethyl-pyridin-2-y1}-
20  piperazine, acetate.
Starting materials A and 17%, see Chart 1. Purity 98% (HPLC). MS m/z 404
(M+H)". HRMS m/z calcd for CigH;gFsN3;02 (M)* 403.1319, found 403.1326.
*Starting material 17 was prepared from 2,6-diflurophenol and ethylene carbonate
according to the general procedure described in WO 00/76984 (Example 91). MS
25  analysis supported the stated structure, HRMS m/z caled for CgHgF,0, (M)*
174.0492, found 174.0491.

EXAMPLE 27
1-[6-(2-Chloro-benzylsulfanyl)-5-triflnoromethyl-pyridin-2-yli-2-(R)-methyl-
30  piperazine, acetate.

Starting materials D and 6, see Chart 1. Purity 96% (HPLC). MS m/z 402
(M+H)*. HRMS m/z caled for C(gH19CIF3N3S (M) 401,0940, found 401.0926.



EXAMPLE 20
1-[6-(1- Phenyl - et hoxy)-5-trifluoronethyl-pyridin-2-yl]-pi pergazlf ne;..acetate.
Starting materials A and 11, see Chart 1. Purity 100% (HPLC)" “NB 7 352

(M+H) +. HRMmp Higwr6sgl ed for CL sH2033N30 (M + 351. 1558, foppaspRbode’3. 20
EXAMPLE 21

8-[2-(6-Piperazin-1-yl-3-trifl uororrethyl pyri di n-2-yl oxy) - et hoxy] - qui nol i ne,

acetate. Starting material A and 12*, see page Chart 1. Purity 98% (HPLC).

MS mlz 25 419 (MtH)+. HRMS m z cal cd for C21 H21 F3NAQR (M+ 418. 1617,

found 418. 1gxamprrobarting material 12 was prepared as described in WO

00/ 76984. EXAMPLE 22

1- [ 6- ( 2, 6- DIf(¢-Nshdswtanyl-SdsiflpopmethyHpysidin2yhy3-(Pyméthylrpipespzinepi per azi ne,

30 acet at e. %ﬁl&tl ng material A and 13, see Chart 1. Purity 96% (HPLC). MS
mz 374 (M HRVS nfz cal cd for CL7HLBF5N3O (M + 373.1214, found

373. 120% 1 0 NChtaftihg Gnaté@ial3B GRl/E) 36e CHarv BEﬁﬂiyﬂ@E%(HPIE) IHXA«NPB% 23

1-16-(3- di n- 3- trifl th 2- vl
ac[et ag e. {Ey Ei’lt’léflflgll ngﬁ%gté)q%?méyw %mﬁséfﬁysgré’gm@%h”’l %é&( % 9!’/0 FII-IIF:)’EEZ?ZI %

mz 367 (MrH)+. HRVS mlz caled for C18H21F3N4O (M 366. 1667, found
366.1677. EXAMPLE 24
1- (6- Benzyl EXAMPLE 29| uor onet hyl - pyri di n- 2 yl) - pi perazi ne acetate. 10

Starting nmater see ar t r 9‘V M5 niz 338
Ovarp O s b RS eSSl a2 Y b G ety By 1408
EXAMPLE}®@5  gcetate.

1-[ 6- (Fur an-2-yl net hoxy ﬁé 5-trifluoronethyl -pyridin- ] - pi era | ne,
acetate. 1Stagingmateriplsibrand Baee Aharhd. Frsity 88e (EREEY: MS m A0oH(Y-+89 (HPLC). VB

2525 (st oCR SRR oo 1195, 1 o

327.1195.

EXAMPLE 30
15  1-(6-Ethylsulfanyl-5-trifluoromethyl-pyridin-2-yl}-2-(R)-methyl-piperazine,
acetate.
Starting materials D and 8, see Chart 1. Purity 100% (HPLC). MS m/z 306
(M+H)",
HRMS m/z caled for C3H;sFaN3S (M)" 305.1174, found 305.1160.
20
EXAMPLE 31
1-(6-Benzyloxy-5-trifluoromethyl-pyridin-2-yl)-3-(5)-methyl-piperazine, acetate.
Starting materials B and 15, see Chart 1. Purity 100% (HPLC). MS m/z 352
(M+H)*. HRMS m/z caled for CigHoF3N30 (M)" 351.1558, found 351.1553.
25
EXAMPLE 32
1-(6-Benzyloxy-5-trifluoromethyl-pyridin-2-yl)-3-(R)-methyl-piperazine,
acetate.

Starting materials C and 15, see Chart 1. Purity 99% (HPLC). MS m/z 352
30 (M+H)". HRMS m/z calcd for CigHaoF3N30 (M)" 351.1558, found 351.1541.



EXAMPLE 26

1-{6-[2-(2,6-Di fluoro-phenoxy)-ethoxy]-5-trifluoronethyl - pyr1' ﬁli@ ﬁ?ﬁp - 20
pi perazine, acetate. Starting materials A and 17*, see Chart'I. @3 ra 98%

(HPLC) . N5y &3¢9 (MrH) +. HRMB miz calcd for C 18HL8F5 03. 1319,
found 403. 1‘7%6. *gt arting material 1%,was prepared fromNEE@-sé‘Mﬂ ﬁgophenol

and et hyl ene carbonate according to the general procedure described in WO
00/ 76984 (Exanpl e 91%). M5 25 anal ysis supported the stated structure. HRVS
m z cal cd f EXAMMHID2 (M + 174.0492, found 174.0491. EXANMPLE 27

1-[6-(2-Chl A - if. t hyl - i adin-2:-vl]-2-(R) -nethyl-
30[ pi éer azi gggﬁ%@g’tﬁﬁ%yké@gﬁo}nﬁgﬁ%# Iéllplmg{'g T ‘Qﬁﬂ"@?‘&féé‘ﬁd@ét] 1. I(DuZi [rg 9%%
(HPLC). M5 mtetaté02 (M+H)+. HRMB miz cal cd for CL8HLOCIF3N3S (M + 401. 0940,
f d 401. 0926. 03/ 0976 P E03/,00795 . 8
1?1(12_ Et hyl sul f an -@gt‘?‘i%?q%g'?&%ﬁﬁﬁ’q% h?Hﬂé%ﬁﬁ%W’ﬁw pi perazi ne,
tate.s5 i i + i 00% (HPLC). Ms
2 306 (M D B o A D B R 390 bl
305.1163. EXAMPLE 29

1-(6-Ethylsw1:‘-gitrifluororrethyl-pyridi n-2-yl)-3-(R) - et hyl - pi perazi ne,
10 acetate. “hd*materials C and 8, see Chart 1. Purity 95% (HPLC). M5

nmz 306 (M- g i - i d
30% | 1168.( E%lﬁgfgfg%ﬁlgdtﬁﬂﬁ&‘oﬁﬁtﬁﬂfpyﬁamﬁmnﬁ&ﬁﬂ piP&raihéacefaflin

1- ( 6- Et hyl sul f an§tertmgmateralol anelhjee Ghart lo Putity 190Ye GIPLR)-MB 5 3520i per azi ne,
tate,,Starti i, al d Pur i % (HPLC). MB m
306 (it + R RHRRS pl el o e SRS REE 351 s, B, 09 50k 1160 -

EXAMPLE 35
1-(6-Methoxy-5-trifluoromethyl-pyridin-2-yl)-piperazine, acetate.
Starting materials A and 18, see Chart 1. Purity 100% (HPLC). MS m/z 262
15  (M+H)". HRMS m/z caled for CH;4F3N;0 (M) 261.1089, found 261.1100.

EXAMPLE 36
1-[6-(5-Fluoro-2-methoxy-benzyloxy)-5-trifluoromethyl-pyridin-2-yi}-
piperazine, acetate.

20  Starting materials A and 19, see Chart 1. Purity 96% (HPLC). MS m/z 386 (M+H)".
HRMS m/z caled for C1gH 9FsN302 (M) 385.1413, found 385.1408.

EXAMPLE 37
1-{6-[2-(Naphthalen-2-yloxy)-ethoxy]-5-trifluoromethyl-pyridin-2-y1}-
25  piperazine, acetate.

Starting materials A and 20, see Chart 1. Purity 100% (HPLC). MS m/z 418 (M+H)".
HRMS m/z caled for CaoHzoFaN3Oz (M)F 417.1664, found 417.1658.



20 EXAMPLE 31
1- (6-Benzyl oxy-5-trifluoronethyl-pyridin-2-yl)-3-(S)-nethyl-piperazine,
acetate. Starting materials B and 15, see Chart 1. Purityij ﬂOIQ)%/(}ﬂ]BBC) VB

Mz 352 (MydyhsodkaVB Mz calcd for CL8HZOF3N30 (M + 351.
351. 1553, 58 EXAVBLE 32 berReodad

31
1- (6-Benzyl oxy-5-trifluoronethyl-pyridin-2-yl)-3-(R)-nethyl-piperazine,
acetate. Starting materials C and 15, see Chart 1. Purity 99% (HPLC). M5 nfz
352 30 (MrB}XAMPERBEM z cal cd for CL8H2OF3N30( M +351. 1558, found 351.1541. 1

O NOov 2006 6 7,

1- (6- Benzyl X\S Qg{‘ﬁﬁ?@%{f tﬁr{%l? iyé)gﬁ?‘%?r%'%g"‘;ﬂ%’(y%ﬁt‘g’)'ﬁé#ﬁ{/i'"eblfyéer azi ne,
acetate. St @i[iermﬂemtaﬁteal s D and 15, see Chart 1. Purity 99%(HPLC) M5 mlz
o M NS T Rl G T, ALRORE Gt VB R k™
acetate. > SEIATR bt Lo 8 EREHDAEAIAA Moroob)iofd RIFBDYY 10056 (1PLO) | 1
mz 352 10 (M+rH) +. HRMS nilz cal cd for CL8H20F3N30 (M + 351. 1558, found

1 (6 Vet hoxyANPLE B
1- (6- Met hoxy* oronet hyl - pyridi n-2-yi)-pi perazine, acetate. Starting

materials A 12 e@lﬁa 15 (M+H) +.
HRVE iz callggqu'ot?"%m%ﬂ%ﬁa"g” ﬂiﬂﬂz"\é‘iﬂ’%gg B R O e VPLE 36

1- [ 6- ( 5- FI upipsrazine apesate- benzy| oxy) 5-trifluoronethyl-pyridin-2-yli-

(oo 5 PSR B e lDRI B P PLCE RS BRBINDY as5. 110"

found 385. 148VS m/z calcd for CigH oF3N3S (M)* 401.0940, found 401.0942.

EXAMPLE 40
1-[6-(2-Phenoxymethyl-benzyloxy)-5-trifluoromethyl-pyridin-2-yl]-piperazine,
15  acetate.

Starting materials A and 21, see Chart 1. Purity 100% (HPLC). MS m/z 444 (M+H)".
HRMS m/z calcd for CaqH2aF3N30, (M)* 443.1821, found 443.1841.

EXAMPLE 41
20  1-[6-Tetrahydro-furan-2-ylmethoxy)-5-trifluoromethyl-pyridin-2-yl]-piperaziune,
acetate,

Starting materials A and 22, sec Chart 1. Purity 97% (HPLC). MS m/z 332 (M+H)'".
HRMS m/z caled for C5HpoF3N30; (1\/[)+ 331.1508, found 331.1504.

25 EXAMPLE42
1-[6-(2-Cyclopentyl-ethoxy)-S-trifluoromethyl-pyridin-2-yl]-piperazine, acetate.
Starting materials A and 23, see Chart 1. Purity 100% (HPLC). MS m/z 344 (M+H)",

EXAMPLE 43

30 1-[6-(2-Cyclohexyl-ethoxy)-s-triﬂuoromethyl—pyridin-z-yl]-piperazine, acetate.
Starting materials A and 24, see Chart 1. Purity 90% (HPLC), MS m/z 358 (M+H)".
HRMS m/z caled for CygHa6F3N;0 (M)™ 357.2028, found 357.2040.



EXAMPLE 37

1-{6-[ 2- (Napht hal en- 2-yl oxy) - et hoxyi -5-trifluoronethyl -pyridin-2-yl}- 25

pi perazine, acetate. Starting materials A and 20, see CHa i éﬁf%ty 100%
(HPLC). M5 wWiha3AdRad MFH) +. HRMS niz cal cd for CZZHZZFBI\BQ%#%[&(R 7. 1664,
found 417.1658. 1 0 Nov 2006 WO 03/097£36 PCT/ SE03/ 00795 E 38
1-[6-(2-Chl oro-benzyl sul fanyl)-S-trifluoronethyl-pyridin-2-yl]-3-(S)-nethyl-
pi perazine, acetate. Starting materials B and 6, see Chart 1. Purity 100%
(HPLC). M5 mz 402 (MtH)+. 5 HRVMS nfz caled for C 18HI9C1IF3N3S (M +

401. 0940, f quuyb ARNTIONPOF

1-[ 6-(2-Chl oro- benzyl sul fanyl ) - 5- tr?VTIuC(%Lo?rgt SIT{/%\Idl n-2-yl]-2-(S)-nethyl -
pi perazine, acetate. 10 Starting materials E and 6, see Chart 1. Purity 99%

]ggshg) ol o?ﬁ@ﬁ%ﬁ@%‘m‘?%ﬂrﬂz calcd for C18HI9F3N3S (M +401. 0940,

1-[6-(2- Phenoxyrrht@gg_ erienzyl oxy) S-trifl uprebsret hyl - pyridi n-2-yl]-pi perazine,
15 acetate. .Start,i rraterl n e Chart 1. Purity 100% (HPLC). MsS
Mz 444 (MeH)+ ﬁﬁﬁ}%’ 38@"""1"8}% %24H2A§§|\|302 (M + 443.1821, found
443.1841. E&ANPLEeHﬂlo@mlcroc stalhne 57.0

1-[6- Tetrahydro furan- %ﬁ{' -5-trifluoronethyl-pyridin-2-yll-piperazin
e, acetate.3 St afeichgp @gqnaqhgs at&nd 2215.8ee Chart 1. Purity 97% (HPLC). MS
mz 332 (MHH) + for CIL5HREF3N3O2 (Mt 331.1508, found

331. 1504, 25|7D xR s B9 itle 85"

1-[ 6-(2-10,\/cIbpenﬁyﬂcemﬂmm)soﬂiotdal f 1 uor om@RByl - pyri di n-2-yi] - pi perazi ne,

acet at e. rtl% naterlals A and 23, 58(,3 Chart 1. Purity 100% (HPLC). MS
nmz 344 (M+ nystgaate

The active ingredient 1 is mixed with ingredients 2, 3, 4 and 5 for about 10
minutes. The magnesium stearate is then added, and the resultant mixture is mixed

15 for about 5 minutes and compressed into tablet form with or without film-coating.

PHARMACOLOGICAL METHODS
The ability of a compound of the invention to bind or act at specific 5-HT
receptor subtypes can be determined using in vitro and in vivo assays known in the
20  art. The biological activity of compounds prepared in the Examples was tested using

different tests.

Affinity assay

The 5-HT7, receptor affinity of compounds in the Examples was determined
25  incompetition experiments, where the ability of each compound in serial dilution to

displace 3H-labelledlabeled 5-HT, bound to membranes prepared from a transfected
HEK293 cell line stably expressing the human 5-HT», receptor protein, was
monitored by Scintillation Proximity Assay technology. Non-specific binding was
defined using 5 pM mianserin. Results obtained for exemplary compounds of the

30  invention are illustrated in Table 1 below. The 5-HT5, receptor affinity values,

expressed as percent inhibition of binding of the radioligand at 50 nM of test



30 1-[6-(2-Cycl obexyl -ethoxy)-5-trifluoronethyl-pyridin-2-yl]-piperazine,
acetate. Starting materials A and 24, see Chart 1, Purityggogggl-mg), VS
mz 358 (MtH)+. HRMS niz calcd for C 18H26F3N30 (M + 357. 2028, found

357. 2040. 06 WO 03/097636 PCT/ SE03/00795 32 PR OF A
prirRmCEUTT AP Cs TI ON EXANPLE: Rreparation of tabl eFE%géﬁﬁ"gg?\%di ents
ng/tablet 1. Active conpound of fornula (I) 10.0 2. Cellul ose,

m crocrystalline 57.0 3. Cal cium hydrogen phosphate 15.0 4. Sodi um starch
gl ycol at e Scdingnd,. weBk kni the rangé oK1 096-95%0Thek dakued foFThe bm Sivhrdy st earat e
0.75 The active ingredient | is mxed wth ingredients 2, 3, 4 and 5 for
about 10 nthadtREc ritrptoraereisitivmangechs-40@ M. t hen added, and the resultant
m xture is mxed 15 for about 5 m nutes and conpressed into tablet form
with or without filmcoating. PHARVMACOLOG CAL METHODS The ability of a
conpound ongmgliglythirQ&pQ&gﬂﬁqgor act at specific 5-HT receptor subtypes
can be determned using 1n vitro and in vivo assays known in the 20 art.
The bi ol5%gi Cahpagidi vity of corpgunds prepared in the Exanples was tested
using different tests. Affinity assay The 5-HT2c receptor affinity of
conpounds i Bxangple Exanpl es was Hetermined 25 in conpetition experinents,
where the aﬁj{%}]’eﬁ]glpf each corrgg)und in serial dilution to displace

3H | abel | edl"abel’ éd” 5- HT, bound™to nenbranes prepared froma transfected
HEK293 cel | Exdmle 31 abl y expr esi ng t he human 5- HT2c receptor protein, was
nmonitored by Scintillation Proximty Assay technol ogy. Non-specific binding
was defi nelFHRIGE 5 gM m ansi‘?i n. Results obtained for exenplary conpounds
of the f0 ipysitom are illuspfated in Table | below The 5-HT2c receptor
affinity values, expressed as percent inhibition of binding of the

radi ol i gandExam@e3I<M of test

Example 38 6
Efficacy assay
15 The agonist efficacy at the 5-HT receptor of the compounds in the

Examples was determined by the ability of each compound to mobilise intracellular
calcium in transfected HEK293 cells, stably expressing the human 5-HT9 receptor
protein, using the calcium-chelating fluorescent dye FLUO-3 {Sigma, St. Louis, MO,
U.S.A).

20 The maximum responses of the compounds in the Examples were in the
range of 0-102% relative to the maximum response of 5-HT (serotonin) at a

concentration of 1 pM.



~1.1) NOv 2066 WO 03/097636 PCT/ SE03/00795 33 conpound, were in the range
of 10% 95% The Ki val ues for the conpounds towards the 5-HT2C receptor-
were in the range 0.5-5000 nM Tabl e 1.5-HT2C recept or Afflnltg 5 Conpound
Ki (nM Exanple 15 1 Exanple 17 15 Exanple 21 246 Exanpl é by ta 10
Exanpl e 30 24 Exanple 36 5 Exanple 383& Efficacy assay 15 *@,ﬁ&gm st
efficacy at the 5-HT2c receptor of the conpounds in the g3
determned by the ability of each conpaund to nobilise i ntracel | ul ar

calciumin transfected HEK293 cells, s expressing the human 5- HT2c
receptor :protein, usi ng t he cal ci um chel ati ng fludrescent dye FLUO 3
(Sigma, St. Louis, MO U S A ). 20 The maxi mum responses of. .t he cohpounds

in the Exakpl esAwerponnd efithe formmlsdDof 0- 102% rel ative to the maximum
response of 5-HT.(serotonin) at a concentration of I M 3 PCT/SE03/ 00795

Clainms |- A'conpound of theforrrula(l) 4’\N R RNNR .~\~R3 CF3 5
(~ wherein _ ‘ . ‘ :
_ 4 .
PR R ./Nl \/LR
. o : R
CF; X B ,
5 - (D
whereln

R! is selected from H,Ci4 alkyl 2-hydroxyethy1 2~cyanoethy1 tetrahydropyran-Z-yl ‘
and a mtrogen protecting group; '
' R? and R each, mdependenﬂy, represent H or CH;.,
10 . Ris selected from O-R5 NH R’ or SR>, wherein
R’ is selected from aryl, aryl-Cys-alkyl, aryloxy—Cz.s-alkYI heteroaryl hetemaryl-Cl-
s-alkyl heteroaryloxy-Cz 5-alkyl C3.5-cycloalky1 Cg_s-cycloalkyl—C 1.4-aiky1 Cl.s-alkyl, 2.
. tetrahydrofiiryl, 3-tetrahydrofuryl, 2-tefrahydrofurfiryl, 3-tetrahydroﬁ1rﬁn'yl p:pendme—4—y1 =
tetrahydropyran-4—y1 Cs.6- alkynyl Cg-ﬁ-alkenyl or fluoro-Cy 4-alkyl; S
15 and wherein any aryl or heteroaryl residue, alone or as part of another group, may be
_ unsubstituted or substituted with 6113 or more of Cy.4-alkyl, C1.4-alkoxy, C 1;4—a1k§1thio,' Cz-.a,-" :
acyl, 014—a1kylsulphohyl, cyano, nitro, hydroxy, C;_G-alkenyl, Cz;ﬁ-a]kynyl, ﬂuoromethyl, |
. trifluoromethyl, triffuoromethoxy, halogen, -NRS)(R), aryl, aryloxy, arylthio, aryl-Cr4- |
' alkyl aryl-Cy 4-alkenyl, aryl-C; 4-alkynyl, heteroaryl, heter‘oaryloxy, heterdarylt]ﬁb |
20  heteroaryl-Ci4-alkyl, aryl-C;4-alkoxy, aryloxy—CM-alkyI or d1methylammo-Cz.4~aIkoxy,
wherein
R® and R are, independently of each other, hydrogen, methyl or ethyl; or form a
pyrrolidine, pzperazme morpholine, thiomorpholine or a plpendme ring together with the
| nitro gen atom to which they are bound; .
25 - and wherein any ary! or heteroaryl resadue as substituents on aryl or heteroaryl, alone

or as part of another group, in turn may be substituted in one or more positions, pref_erably



R is selected fromH CIlA alkyl, 2-hydroxyethyl, 2-byanoethyl,

t et rahydropyran-2-yl, and a nitrogen pr ot ecting group; R2 and R3 ‘each,

i ndependent|ly, represent Hor CH3; 10 Ris selected from G}tﬁﬁb ggﬁgs or
S-R5, wherein R5 is selected fromaryl, aryl-Cl-6-alkyl, on - al kyl,
het eroaryl, heter oaryl Cl. 6-alkyl, 3I»;et er oaryl oxy- - C2- 5- aI R?TfSE03/00795

C3- 6=cycl oaI kyl, C3-6-cycl oal kyI Ci4 al kyl, ¢ ~-al kyl,' 2- tetrabydrofuryl

3-tetrahydrof I t r ahydr

3t ot r anyPoPEEorsR SRR BY Vet ol g 0 ucpometiah 87300y ny
C3- 5- al k@?ﬂmy@fdﬁﬁaﬂﬂmﬁaﬁ al kyl ; 15 and wherein. any aryl or heteroaryl
resi due, al'one or_as part of anot her gr.oup, n’;y be unsubstltuted or

subst it uted wianhpharaessutisgbeacerpiablosalis dyrirates seleatasosspmetricel BPRFESE hi 0, C24-

I 6- al k |, C2.6-alk I
?Irﬁororrte‘ttﬁmﬁﬂ“gr cfplgf ngﬁéﬁ%t]ﬁxﬁﬂetrl uor%%%%g%ﬁle?gzhal ogenenyN( R6)(R7§jl gpzl

aryl osy, arylthlo aryl -Cl14- al kyl, aryl-C2A-al kenyl, aryl -C2A-al kynyl,

het er oaryl., het eroaryl oxy, heteroarylth eroaryl Cl4- al kyl

aryl - Cl A-al %o@ecamw&@f@f@ﬂ&w ¢/pumt brWW‘?r’éﬁaysrLé’ HI88T-C24- al koxy, - wherein R6
and R7 are, i ndependent|y of each other, hydrogen, methyl or ethyl; or.form
a pyrrolidine, piperazine, norpholine, thionorpholine or a: plperldlne ring
toget her wii hThheommimd@gwdlagmn@mwlwfdhlmmb? velreeein R ngisel@fdfrom GHRT ei n any
aryl or het eroaﬁL% st esi due as substituents on aryl or heteroaryl, alone- or

as part of anBt group, in turn may be substituted in one or nore-

posi fpons, preferabl y 1 NOV 2006 3 S PCT/ SEQ3/00795 one, mdependently of

each other by G .4-alkyl, Cl4-alkoxy, halogen, trifluqromethyl cyano,
hydr oxy or'4i iae wnmﬁnﬁ@cwachag st ioRe elielpins 13 whesdpRA 6 @@@ﬂtf@m HyHr at es,

sol vat es;- -geopet %(}J‘@I’S t i %ﬂ des and
pr odr ug form;ﬁfB Hkgﬁtlﬁ}}l %Hglc%%gﬁﬁ%éhc%o 16?%%"%%?% zFﬁ erein RL is
hydr ogen. 3. E}Ivéoathmm.smjrcbakg} ﬁi.ﬁ@kyloCaaylkgahé-teﬁahgﬂmﬁmrﬂ Endwhﬁeml nte.is
selected from O R The conp according,to a of
cl et o 1- 3, CWHE BT BT QUo7 R BT 2t Bhoup, s be BB

N S R or substituted With one or more of C;_4-a1ky1 CM-a]koxy, cyano halogen, or aryloxy— '

- . |3 . -.‘ C1-4 alky] ' . . s B - » Nl

5. The compound accordiﬁg to any one of claims 1-4, wherein R’is selectéd ﬁom'
_ benzyl, 2-chlorobenzyl, 3-cyanobenzyl, 2-cyclohexylethyl cyclopentyl, 2-
20 cyclopentylethyl 2 3-d1ﬂuorobenzy1 2,6-difluorobenzyl, 2-(2,6- .
- dxﬂuorophenoxy)ethyl,. 2,3-dihydrobenzo[1,4]dioxin-6-ylmethyl, ethyl, 5—ﬂﬁoro-2- , |
methoxyI:Téﬂ“z?l,‘ﬁTrﬁﬁ:Ztmeethyi;methylrarmethy}béniyl;8=methylbenz_yl, 2-
(naphﬂlalene-Z-yloxy)ethyl 2-phenoxyethyl, 2-phenoxymethylbenzyl~ n-propyl, 3-
(pyndm— -yl)—n—propyl 2—(8 quinolinyloxy)ethyl, tetrahydroﬁlran-z-ylmethyl or 3-
25 thienylmethyl.

6. The compound according to any one of claims 1-5, wherein RYL, R?% and R® are

selected ﬁom hydrogen.



G 6-al kyl, aryl oxy-C2. 5- al kyI het er oaryl - C_6- al kyl, : o
het er oar yl oxy- C2. 6- al kyl , . - cycloal kyl , C3-6- cycl oal kyl -'C, 4-al kyl ,

Cl - 6-al kyl, 2- tetrahydrofurfuryl, and wher ei n any aryl or het[e;\?grygﬂr

resi due, alone or as part of another group, maybe unsubstituted

substituted with one or nmore of G -4-abkyl,, Cl.4-al koxy, cyarfor/SEa0e&gen, or
aryloxy C 4-alkyl 5. The conpound according to any one of clainms 1-4,

wherein R5 i £ b

2- cycl ohexyl zt ﬁ@ik%ﬁq 81“ a%qrdlﬁg%ﬂyﬁéggglﬁ%gn Q}fzﬁ'e%%n ﬁle%gl%gggt%ﬁuor obenzyl
2, 6- di f | uor obenyéh R%is eRached, tas mamﬁd@ﬁﬁgryﬂ@tnﬂ)én R’ is methyl and R and R? both

2, 3-di hydr obenzol 1, 4]d|0X|n 6-yl nethyl ;. ethyl,” 5-fl uoro- 2- nmee hoxybenyl, a
hxrethp| ethyFmIHdﬁEthlbenzyl 3= nethylbenzyl 2-

(naphthalene -yl oxy) et hyl, 2- phenoxyethyl n2- phenoxynethylbenzyl n- propyl ,
3- (pyridin-3-yl)-n-propyl,  2-(8- qU|noI|nonxy)ethyI

t et.r ahydr of Lﬁ.aﬁ‘haeqrhpmmﬂytd:qonhng &-an@ont bf tﬂﬁnyﬂsrietfo lwﬁereuﬁthe"Ehﬁon: @tﬁmptmd

o iyaCogen. WHSE Skt M e B BrGenenis s S a0 6 ng

to any one of gl.aia® %16 wher ei n t he -car hon' aton1 to which Rz is attached,
has the (S)- conflguratlon when RZ'i'$ ‘net hyI and R and R3 both are -
hydrogen: 5 8: ‘The corrpound accordl ng to any one of clains 1-6," vvherel n the

carbon atom ached copfigurati,p
R PR B L e O U RS i T LA
of clens 1-6,fyerein the conpound is selected 10 from

1-[6-(2- Phenoxz:L et hoxy) - 5- trlfluoronethyl pyr|d|n 2-yl]- lperé12| ne, acet at e;
1-[6- (2, 3- Di*hy t@(zoBhﬁzz@{c&eﬂnpw)oscmﬂu@rc;maﬂmlmgup-%ylﬂ-merazmemtatwr - pyri di n- 2-

T . Db osl s @%Cﬁ@?#@m@??ﬁ]@m%ﬂmﬁwywr‘t‘ttt%f’%ewrﬂyad&? e
acet ate; 15" p1perazme acetate;

- (:6- Pi perazin-| 1)431 3-trifluonmet hyI pyri di h-2- yl oxymet hyl') - benzoni trj I e,
aC et ate; - .* .1-[6-(Thigphen-3-ylmethoxy)-5-trifluoromethyl-pyridin-2-yl]-piperazine, acetate; .

L6l 3- Mathvﬁ (B Mo BRI ERYG il Aol er 221 ne

ace at.e;

-1 [6-(3—Methy1 benzylsxﬂfauyl) S—trlﬂuoromethyl-pyndm-z-yl]—plperamne acetate;
. -[6-(2-Ch10ro-benzylsulfanyl) S-tnﬂuoromethpryndm-z-yl]—plperazme acetate;
. I [6-(2, 3-D1ﬂuoro—benzyloxy) 5-mﬂuoromethyl-pyndm-z~yl]—p1perazme acetate; ," |
» e 1-(6-Ethylsulfanyl-5 -trifluoromethyl-pyridin-2-yl)-piperazine, aceﬂate;.
20 . 1-(6—Propo:>ty—5-triﬂuoromethyl—pyﬁdin—Z:-yl)-piperazine, acetate;
' ' P . '1—(6-Cyclopentyloxy—-S—triﬂuoromethyl-pyridin-z-yl)-piperazine, acetate;
e 1-[6-(1-Phenyl-ethoxy)-5 -triﬂuoromethyl—pyﬁdin-2~yl]-piperaéinc,_ acetate;
e  8-[2-(6-Piperazin-1-yl-3-trifluoromethyl-pyridin-2-yloxy)-ethoxy]-quinoline, acetate;
. 1—[6-(2,6-Diﬂuoro-beﬁzylo:ty)-5-triﬂuoromeﬂlyl-pyridin—2-y1]—piperazine, acetate;
25 . 1_e[6—(3-{Pyridin—B-yl}propoxy)-5~tt'iﬂudromethyt-pyridin;2—yl]-piperazi_ne, acetate;
.. 1-(6—Bénzyloxy—S-triﬂuoromethyi-pyridin-z-yl)-piperazine, acetate;
. 1—[6~(Furan—Z-ylmemoxy).-5-'triﬂuoromethyl-pyridin-z-yl]~piperazine, acetate; -
e 1. {6-[2-(2,6-Difluoro-phenoxy)-ethoxy}-5-trifluoromethyl-pyridin-2-yl} -piperazine;

" acetate;



1-[6-(2- Cnhl oro- benzyl sul fanyl ) - 5- tr|fI uor orret hyl pyr| d| n-2-ylj-pi pera2| ne,
acet at e; B
1=[ 6- (2, 3-Di fl uoro- benzyl oxy) - 5- trlfluoronethyl pyri di n- 2 yl1]ﬁ g r@@

acet at e; 1- (6- Et hyl sul fanyl -5-tri fl uoronet hyl - pyridin-2-yl’) - @@e

acetate; 20 1-(6-Propoxy-5-trifluorongthyl-pyridin-2-yl)-pPEEsasseges
acetate; 1-(6-Cyclopentyloxy-5-trifluoromethyl-pyridin-2-yl)-piperazine,

ac e: a{ €. 1 -d b1(b(PlramioteifWiMing)- S RERERYIDGA V- V20t P! per azi ne,
acetate; .

8-[2- (6-Pi per apiparazing] acgtates i f | uor onet hyl - pyr| di n- 2-yl oxy) - et hoxy] - qui noI i ne,
acet at e;

- [ 6- (2, 6- DI’ | LSP S pdntyrgsyriiorgmetntaredachi- 3;5%18%@?%@%&5%&. ne,
tat 2 . R _ _ AP _

L6 (5 (e al T e e Py P PRI SR e

acetat®; o (B{BEtinydubbuyylt 5-mﬂmwmﬂmmyh&1h-m)-2@mﬁmy1 pipprapime awetate;

acet at e;

1- [ 6- ( Fur ah 2. 1 GrBepmigy- Siriffuorqmeh myridin 2- pj&)r?)r(é?-ﬁwmyypqpﬂfﬁzwéra&ﬁﬁawe

tat
[ ge[g ?2 6- B 1 ISP SR sty I-Pgn@ﬂ%w% ARy PR 91}
- pi per azi nes “BEEBaES I ﬂﬁi‘ﬂfﬂrﬁ@@ﬁfl st d RO IPE Q@?Jﬁﬁﬂ@ipmeramne acetate; -

[ 6- (2- Chl or o- benzylsulfanyl )-5-trifluorotneth ridin-2 ]-2(R) rrethyl
i perazi né&, ktGeBapzyloxy-5-rifluoromethyl-pyridin-2-yl)-2- S)—me yl—p1perazme acetate;

1-
- p - -

écg? Ff} hyl sgl ff(@’MeﬁwE&fr'Sftlnﬁ%r%%%hqu yle(YmIZdylypxpeéﬁzﬁle acg r’ret hyl - pi per azi ne,
1- (6- Et hyl Sl flanayI& ﬁubxrouf mu&bmewm@wmﬁﬂﬁb@m%ﬁ&ddﬁi-zrw}ﬁwéraﬁn@er azi ne,

acetate; 5 - T T

1-(6-Et hyI sul fa&?@'{e 5 trlfl uorvnet hyl - pyri d| n-2-yl)- 2 (R) rret hyI p| pera2| ne,
acet at e; :
1- (6- Benzyl (.)xy {2 WaIpB%lP 1(gnrlns yIKY) %/ﬂﬁx J - ﬁé‘ﬂ ‘Ir?mﬁthé’]slj’yn ?%ﬂl} Bl "per . azﬁ ne
acet ate; acetate;

1- (6-Benzyt.oxy-5-1rifFuorone yridin- nmet hyl -pl perazl ne,
acet dfe; | 1t- H:Iée@zf\}h Bfﬁ;besaflﬁﬁf(%ﬁ mﬁéwa ayném-z yi}-3- )-me y-‘ S
n=2-yl ) =2=(R) = e RleRgL.azi ne; acet’ ate : -
1- (6- Benzyl ox 5-trifl uordmet hyl. yl.-pyridin-2- yI) 2- ('S) ‘et hyI p| pera2| ne
acet at'e; 19 11[6((E-M@md)eyzﬁlﬂfanﬂbﬁemﬁnemohmﬂwbpymdjnﬂ-)ﬂ}—m@)—mewbaz| ne
acet at e;
1-[ 6- ( 5- FI uor 8PS LR M Benzy! oxy)-5-trifluoromet hyl - pyri di n- 2=yl | - pi per azi
ne, acetate, 1-[6-(2-Phenoxymethyl-benzyloxy)-5-trifluoromethyl-pyridin-2-yl]-pi erazme '
1-{6- ([)2 ( Napht hal en- 2-yl'oxy) - et hoxy]y -trifluoronethyl-pyri. yI} p| peraz
i ne, 20acet at eacetBe; 1-[6-(2; . A

I I f =5t £l x I
Chi o o- benzy | b iAm)e Skl By HREAREN YR i3 Pl i AR
1-[6-(2- Chl or acdagrzyl sul fanyl ) -5-trifluoromethyl -pyridin-2-yl]-2-(S)-nmethyl -

. 1-[6—(2-Cyclopentleethoxy)-S-triﬂuoromethybpyndm-Z—yl]-p1perazme, acetate; or
. 1-[6-(2—Cyolohexy1-ethoxy)-5-niﬂuOrqmethyI-pyridin-Z-yl]—piperazine, acetate.
25 | - S
10. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 9 as an active ingredient, and a pharmaceutically acceptable carrier.

11. A method for the prophylaxis or treatment of a serotonin-related disorder or condition.

30 in a subject in need of such prophylaxis or treatment, the method comprising



pi perazi ne, acetate; o ' T _

1-[ 6- ( 2- Phenoxynet hyl - benzyl oxy) -5-tri fl uor onet hyl - pyri di n- 2-y| ] - pi perazi ne,
20 acet at e; PCT/SEG3/00795

1-[ 6- Tet r ahydr o-f ur an- 2- yl net hoxy) - 5- t%(lfluororrethyl pyri di n- 2- ¥U] Bl pera2| n
e, acetate; --- NOV'2
1-[6-(2-Cycl opentyl et hoxy) -5-trifluoronethyl-pyridin-2-yl]-piperazine,
acetate; or dmunstenng to the subject an-cffective, amounf of 2 compound accordmg to'any one

1-[ 6- (2- Cycl ohexyl - et hoxy) -5-tri f 1 uor onethy].- pyrldlﬁ | - pt per aZi ne,
acetate. 25 loofﬂama}rﬁﬁ@ceutl cal conposition conprisi ng a cenpound accor di ng
to any one of ' ¢l ai -3 I to 9 as . an active |ngred| ent, and- a pharnmaceutically
acceptabl e carrier. 11." A met hod: f or .t ke prophyl axis or treatment of.a
serotonin-r eﬂzam@ln@ﬂ@@w@ﬁdxﬁg tCgaieh 11, eredQhé SorétoRbbREH disgrdeeed of such
prophyl axi s or' treatnent, the met’hod conpr.i.sing-PCT/ SE03/ 00795 39 10 NOV
2006 ~@&dni ni st@Qﬂdﬁ@mlbaﬁfﬁTM?G@tqf-fdﬁeéﬂﬁ@@ﬂ srcopdiiomt of a conpound
according to any one'of clains Fto 91' 12.- The "met hod accordl ng to claim 11,
wherein the serotonin-rel ated d| sorder o 5 conditionis,a 5-HT2c

recept or - el;3t og lea detondiy ALY c%'%the-ghﬁTgefeQ max%a&rddalgsagﬁxérs ¢l ai m 12

wherein the 2C. receptor elate tion1s ected from
menory:  di sor degngitioflig fgdcraIfroin Hieﬁﬁ%ﬁcﬁsoﬁ&sn.@@@é%em aaseasmeﬂz&iﬁéaﬁéier S;
anxi-ety di sorders; pain; substanhce abuse,, 'sexual dysfunctlon 10 epllepsy,
gl aucoma; uri n@ﬁ?d diserders aﬂpér@edlswdmnuusambs@n@@iw@,-smbémﬁmtmmmt .flushes;
type di abet e S r a nervosa,
bmol nilzéa or V\e%ﬂﬁfs%t gllgﬁcogi%aé géllqa ?1;(1?09&[%%? pg%(sz% a?ﬁ rlﬁ%m ma}ﬁhl)sst ration.
14, The net hodﬂmwtz.qbertgdmbst@t mﬂmg]i&md&ﬁ@ﬁﬁgﬂeiﬂi@ cﬁdd?d?ses necenh aervoel; at ed

di sorder or-.—_.15 ::candition is obesity 15., The rret aCCQrdI ng to.any one
of claims 11- 1@%@@@@?5@“%@8}’%@ angpeyhefif, drug pd 3% hod "accor di ng
to any one of clainms 11-14, wherein the supj ect is an ani rral .20 17. A

net hod for nodul ating 5-HT2c receptor activity in a subject i.n need of  such
nmodul ati ng, 1¢-iBheretthusihoconding te clagn A witkreit éro ﬁHTQ@rachﬁosteﬂﬁ}t@deS@der@frf ect i- ve

am)unt of a conglound accor di ng to any .one of cI al ms 1 to 9.
. cbn tmnlsobesﬂy : A ‘ 1 S s e

. [T '
: '

IS,_;H,The method aédordiﬁg to any one of claifs 11-14, wherein the subjéct isa human. :,

. _ 16. The method according to any one of claims 11-14, wherein the subjecf is an animal.
20 ; | | -
iy 17. A method for modulating 5-HTys receptor activity in a subject in need of such

Ctl

r

modulating, the method comprising administering to the subject an effective amount

of a compound according to any one of claims 1 to 9.
25 18. The method according to claim 17, wheréin the subject is a human.
19. The method according to claim 17, wherein the subject is an animal.

20. Use of 2 compound according to any one of claims 1 to 9 in the manufacture of a
30 medicament for the prophylaxis or treatment of a serotonin-related disorder or

condition.



25 18. The method according to claim17, wherein the subject is a human.

19. The nethod according to claim 17, wherein the subject is an aninmal. 20.
Use of a conpound according to any one of clains 1 to 9 in the manufacture
of a 30 medicanent for the prophylaxis or treatnent of a seroqtonin-related
di sorder or condition. 1 U NOV AM PCT/ SE03/00795 21. Thd %%ﬁﬂb@&ﬁ}dlng to
claim 20, wherein the serotonin-relfed disorder condltlcwwcﬁwmﬁﬁb@%ed to
the 5-HT2c receptor. 5 22. The use according to claim 21, wherein the 5-HT2c
receptor-related di sorder or condition is selected fromnenory disorders;
Al zhei ner! s 2i.g@asee ascohlizpphiltn 29, whmdh@hesmxdﬁ-ﬁaate@msoﬁWcoddmeﬁ fler s;

pai n; substance abuse; sexual dysfunction; --epilepsy, gl aucoma urinary

i ncont i nence; - FEAGHE dudegridl, bb@?WW§hopausal hot flushes; type Il diabetes;
eating disorders; binge eating disorders; anorexia nervosa, 10 bulimia; or
wei ght gain a5500|ated W th antlpsychotlc drug administration. 23. The use
accordisng t 0y£ ik Msedoco tS'chhQ@ @héf‘&%@her SHIHL cheﬁt@ﬂ fb‘la@éii diczaeder or
condition is obesity: 15 A method for prepafing a pharmaceuti cal

conposi tion, tIaendmeolhisdeleam)ﬁbﬁalnwno@@mw@tsglmemﬁ’@@w&dseamﬁmgﬁ 0 any
one of: clalns 1-9 with_a pharmaceutically _acceptable carrler -25. A net hod
of making a coﬁ?@éﬁ&o’&@%ﬁ’a’ﬂﬁ@dﬂsﬁfd&ﬁypﬁﬁesu@ﬂa’éqeébﬁ%’: gexgal %ﬁ?@ﬁf@il ng a 20

conpound of _thg At ddehen -E'g""tlm eﬁﬁ}ﬁ Hal is
hal ogen; with a%t%p%r Oprl ai o p| Jerazine darivVAtlve ofﬂfrru aﬁ% ?t R3,/

RZ HN N-R (11| flushes2SpaAdiabites;4atidg disdides \I‘n@(}zﬁuﬁgﬁi{stﬁﬁ&@! Q0TI Tervosa;
100 bulimia; or weight gain associated with annpsychotlc drug administration. -

‘. 23. The use according to claim 21, wherein the 5-HTy receptor-related disorder or

condition is obesity. -
15 24. A method for prepanng a phannaceutlcal composmon, the method compnsmg e
o combining a ‘compound accordmg to any one of claims 1- 9 with a pharmaceutlcally' .

sacceptable carrier. : B S i

25 A method of making a compourid accordlng to any one of claims 1-9 by reactlng a | g

20 compound of the following formula (II):
CF, X
L.
Hal N™ Hal
(1
wherein Hal is halogen;

with an appropriate piperazine derivative of formula (IIL):

25 | : wherein



Rl is Hor Cl-4 alkyl, 2-hydroxyethyl, 2-cyanoethyl, tetrahydropyran-2-
yl,or a nitrogen protecting group; and R2 and R3 each, independently,,
represent Hor CH3; to produce a conpound of forrmula (M Hal N R2 CF3 5
(1'V) wherein RL R2 and R3 have the sanme neaning as in for and
@d‘m t480 éi

Hal is hal ogen, where the conpound ofofornula (IV) is reac

appropriate al cohol, amne or 10 th| oI as defined by O- Rdii¥ofsgrsx RS;

its correspondlng anlons qip

R 1§ H or Ci4 alkyl 2 hydroXyethyl 2-cyanoethyl te’crahydropyran 2—

yl or 2 mtro gen proteotlng group, am'i

h

' o L : andR each mdependEn’tly, repfesent Hor CH3,

to produce a compound of formula (IV)

(Y]

Wherein }

R R2 and R3 have | the same Ineanmg as in formula (]Il) and

Hal is halogen,

- where the COHiliouﬁd of formula (IV) is r_eacfe&wiﬂi an appropriate alcohol, amine or '

10 thiol; as defined by O-R®, NH-R? or S-R, or its coriesponding anions.

o

o
A

codh e
VT

e

RV

or



