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nunber i sorders and COI’]dI tions ori gl nat eln 20 central nervous
system Applinstien 6U4165104s filad on Stabar 7, 2002, drrenients of pichraminsorporatelvi ng

recept or in strongly inplicate the 5-HT2C receptor subtype in
t he regu?la{elﬁ{or?%i%?%od I ntake (see e. g., (bes. Res. 1995, 3, Suppl. 4,
449S- 462S, Di abetes, Qoesity and Met abol i sm 1999, 1, 207-214, and Drugs
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the 5 HrSgapoE s i pleko! f o B EREAR Rl ) B B oy O O
study, asgdtéemgpht but sustai ned reduction in body weight was obtained after 2
15 '

Background of thé invention _
Many disorders and conditions of the central nervous system are influenced by the
adrenergic, the doparinergic, and the serotonergic neurotransmitter systems. For exampie,
serotonin hés been implicated in a number of disorders and conditions which originate in the
20  ceniral nervous system. A number of pharmacological and genetic experiments invoIving
receptors for serotonin strongly implicate the 5-HTo ¢ receptor subtype in the regulation of
food infake (see e. g., Obes. Res. 1995, 3, Suppl. 4, 4498-4628, Diabetes, Obesity and
Metabolism 1999, 1, 207-214, and Drugs Future 2001, 26, 383-393). The 5-HTy receptor
subtype is transcribed and expressed in hypothalamic structures associated with appetite
25  regulation. It has been demonstrated that the 5-HT 7 receptor agonist m—chlorophenyl-
piperazine (mCPP), which has some preference for the 5-HT receptor, reduces food intake
in mice that express the normal 5-HTy( receptor while the compound lacks activity in mice
- expressing the mutated inactive form of the 5-HTp( receptor (Nature 1995, 374, 542-546). In
a recent clinical study, a slight but sustained reduction in body weight was obtained after 2
30 weeks of treatment with méPP in obese subjects (Psychopharmacology 1997, 133, 309-312).
Recently, a series of pyrrolo[3,2,1-if]quinoline derivatives was identified to be 5-HT2C

receptor agonists having selectivity over the 5-HT9 A receptor (Isaac M., et al,, Bioorg. Med.
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wei ght reduction has al so been reported fromclinical studies wth other
" ser ot ond&egient cfgbenity apd epilepsyy. | Drugs 1998, 1, 456-470). For exanple, the

5- HT reupt ake L. ohd bl . oxetin A1 el I ent/ reupt ake
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st udi es. "ddotenigic” uenls €rble)s. Hm[ajgé MSﬁé,dﬁﬂgSO);,F?texampM e SEHT eduptakeer gi €
transni ssi.gn. appear, to have a noderate and, ._in sone cases,, transient
ef fects STRIME %BWHW‘QE? S-ﬁ@¥@§mﬁ2@wg@3%fvph@&m Hyeaninsivieen
suggest eféxﬁi@itéﬂewéi%m?édﬁﬁﬁbﬂ 7 coNiRo1kd sHIRRITH R cYerS birfor®l§ a¥SRbRSRhAhANd anxi ety
(Exp. Opin. Invest. Drugs 1998, 7, 1587-1599; |Drugs, 1999, 2,109-120). The

5- HT2C r éseqasoseraonsrgip branmission appear ibavie oglyggoedesate aug, iresampastased in urinary
di sor der | ' I nence (I1Drugs, 1999, 2, 109-120). Conpounds
whi ch ha@gﬁ%&ggﬁé%ﬁﬂvtggéﬁ%‘gg% the 5-HT2C receptor nmay therefore have 15
a therapeut i cThoS-EIThH-abceptor bty 188 blE béenGhiggbsiad tley mvolvidkintNBe nment i oned

above. O course, selectivity also reduces the potential for adverse
ef f edfs wdisdidetsstchas depivssiomsadangisiyn(Bxp.depin.dneest. Pmgsr 1988, B 581-833%sur e

US- A-3,2 98 L SC the use of nCPP as an anorectic agent. 20 EP-Al-863
136 di scliéglgg’%gg-%?l’ m@z;‘nd pyrrolidine derivatives which are selective 5-
HT2C r ecept or TRgSHMTS Iedepior Bghiid i fiRtesban ktugeited o be iavalvethihatinggn be used

for treating or preventing serotonin-rel ated di seases, including eating
di sor der slisarddrsznsdi astuyinafyFngongifhcs Pruges £99s2,08+128)cl i c pyrrol e derivatives

(reat ing eat | ARG R BRgce pftReEedtos 3 SOLF i KBbGoc Bl Bl Rifa T og '
havi ng agihathdeti®brbdia! mthy #anhBR SR bdbrders like those mentioned above. Of course,

selectivity also reduces the potential for adverse effects mediated by other serotonin receptors.

Information disclosure
US-A-3,253,989 discloses the use of mCPP as an anorectic agent.

: 20. EP-A1-863 136 discloses azetidine and pyrrolidine derivatives which are 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-057 426 disclosés tricyclic pyrrole derivatives having activity on the 5-HTo¢
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-HT9; 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 pipérazinylpyrazines having central serotonin-mimetic activity, In particular, US-A-4,081,542
discloses such compounds as anorectic agents.

I. Med. Chemn. 1981, 24, 93-101 discloses a series of piperazinylquinoxalines with

central serotonin-mimetic activity.



and whi ch nay be used for treating eating disorders. EP-A-572 863 .di Sn
’ g eating i

pyrazi.noi ndol es having activity on the 5-HF2C receptor and which
used for treating eating disorders. 1. Med. Chem 1978, 21, 536-542 and

US- A- 4, 081, 54 Rogmbgse a series of 30 piperazinyl pyrazi ngsydiaysogsent r al
serotonin-mnetic activity. In particula, US A-4,081,542 discloses such

conpounds as WOURLi7§ dREI8E:s Sndoline &@gﬁh‘gg ?‘ﬂ?‘r%%i%lﬂ‘?? S_P?f‘r»z (#%n%ﬂ&s closes a

series of piperazinyl quinoxalines wt ce oni ic activity.
D 1 DEC R9f6s, checiall &ir @R0830ndiEdf SHedi3/ 001044 3 WD 00/ 12475 di scl oses

I ndol i ne der H&@m V]((':‘?f’ss @E’éS HT2B and/ or 5-HT2C receptor |igands, especially
for the treat 0712519 diselpses pynplomdeles pyrdaindales sad oz olsis gl HiF

pyri doi | npi.ndol.es. as_ 5- C ..receptor agonists, particularly
for t hen{é?%pg%rirlg%ﬁﬂg?p%%ggflfgq ?W@%@ﬁ}t;}g@ﬁm scl oses indazol e derivatives
as sej ecti ve, WQi00£HBY diaclbsce indazdild dérivafis @B bdéctive, FRB6tSy adBvE S @fBR v . 5- HT2C
receptor agonists, particularly for use as anti-obesity agents™ WO 00/ 12502

di scl os escqpjartighusisuprafekdblyeS Hs CGeddpREagmistyn baticllgdyios use aspafilobesilyar | y  for
use as anti-obesity agents. 10 GB-B-1, 457,005 di scl oses
1- pi per a%8°R%{ - 2-[ 2- (phenyl ) et henyl ] - qui noxal i ne derivatives which exhibit

anti-infla g@é/ﬂgg% %ilkésl%{sses %%ﬁcg{n?g as%‘-'i{ll“'zc 1%5kor Aacnisd) pa%'gglﬁﬁr%;&u

di scl oses 5- ant

(4- et hydor hselks Bf-8BdstY berds, Phenoxyqui noxal i ne.  GB- B- 1, 440, 722 di scl oses
2- (1! - pi perazi néloz1 ul noxal i ne conpounds having 15 pharmaceutical activity
agai Hst depr é8Boh45 WSQ@GMWDPWBF@@NM&-@I@}&G%@]'HWDXEHWI ur ea

deri vat imaﬁm%%ﬁaﬂﬁ'ﬁﬁm%% .‘!yne derivatives active as 5-HT2C
nti a

ant agoni sts and o pote use | treatment of CNS di sorders. WO
97/ 14689 di sdlheseBhamyBulhi1963,a4(103 18321840 divtlones FHIT vatapyifgs Wbiugihg 2t €
sel ect] V(?l—lgéthyl—l-piperazinyl)—4—phenoxyquinoxa1ine. :
GB-B-1,440,722 discloses 2-(1"piperaziny!)-quinoxaline compounds having
15 pharmaceuntical activity against depression. |
WO 96/11920 discloses CNS-active pyridinylurea derivatives.

WO 95/01976 discloses indoline derivatives active as 5-HTy¢ antagonists and of
potential use in the treatment of CNS disorders.

WO 97/14689 discloses aryl-piperazine cyclic amine derivé,tives which are selective 5-

20  HTip receptor antagonists.
WO 98/42692 discloses piperazines derived from cyclic amines which are selective
antagonists of human 5-HT] A, 5-HT{p and 5-HT1g receptors.

GB-B-1,465,946 discloses substituted pyridazinyl, pyrimidinyl, pyrazinyl and pyridyl
compounds which are active as -receptor blocking agents.

25  EP-A-711757 discloses [3-(4-phenyl-piperazin-1-yDpropylamino]-pyridine,
pyrimidine and benzene derivatives as o-adrenoceptor antagonists.

WO 99/03833 discloses aryl-piperazine derivatives which are 5—HT2 antagenists and
5-HT1 A receptor agonisis and therefore are useful as remedies or preventives for
psychoneurosis.

30 . WO 96/02525 discloses aryl-piperazine-derived piperazide derivatives having 5-HT

receptor antagonistic activity.



20 HT1D receptor antagoni sts. WO 98/42692 di scl oses. pi per-azi-nes. derived from.
cyclic am nes which are selective antagonists of human 5- HT1A, '5@%@'@@@%5
5-HT1B receptors. GB-B-1, 465, 946 di scl oses substituted pyridazinyl”,

pyri m di nyl , woyoeooigé and pyridyl conpounds which are getjs¥s0gdo1s €CEPL Or
bl ocki ng agents. 25 EP-A-711757 di scl osas

[ 3- (4- phenyl ) nd benzene
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aryl - pi pmﬂaézlloneamiﬂmtebbbkag&fmomhergmé%ﬂ@'ﬁmqmmgnmergsmmn.d 5- HTI A recept or
agoni sts and therefore are useful as renedies or &;eventives for

psychoneur osi WO 09354¢3 diesloses 25 Artasteirehyeleo-i-pyraping s hglapmonalin (6H)9ppper azi de

derivati AR Shi |ty pl DEC 2006 WO
20041 00k 307 bt e i BRI e P UBRRRSH! G BRbL

ar yl -5y dr onapouans Adikanan af @iy ibeRofiins ek Bﬂfﬂi@a@m@@wcﬁlm@rbecowpl ete
bl ockage of serotonergic 5-HI2C receptors in an ofganism WO 00/35922

di scl oseme&f&ﬂﬁtﬁmﬁﬁm’wﬁdiheduty) | H pyrazi no[ 1, 2- a] qui noxal i n-5(6H) ones as
5- HT2C agoni E{ whi ¢ 'H@y be gsed f the treatnent of obesity. 5 WO
00/ 44737 di scMGEELoHRP Q5 aerzcgptsrwﬁz@%rfws%mpkm ch maybe

Fecept or LB FENERRs ¢t ‘Fﬂw B2 festabdath WS 00 M CHOBE LR Btk derea 111 2C
descri bed WO 0007070, i;ﬁﬁ&hnylmrﬁ&ﬁreh 6Sth6fyp'e desctibygden 60/ 098K, WO 0BA0ESH 17170;

pi pera2| nyl pyrazi nes of e described in W) 00/ 76984, WO 02/40456 10
and Wb /40%'&,@??6&%4:1@ ﬁ*se%aarpol&vﬁ pbihe tis deseribedbing WHHWEI0L W i n WO

e st i
in WO O 1@9\& DZJI/G%Z&; deﬂm'otﬁnhmrﬁ'Shs:t&pe ddzerittey pre Wik 809 122 ¢IbénaoihiopBOER 6
o s S RS RS o o R e PR 1
01/12 602maﬂes M%@l%édéb&%edﬁﬁ IVPQ 0006053 rido Hiids egth@ftylset&s&rma@m ribed in WO
00/ 44753C)ll’ 12602 and WO 02/44152; pyrazino(aza)indoles of the type described in WO 00/44753;
diaza-cyclopentala]indenes of the type described in EP 1132389; piperazine derivatives of the
type described in WO 02/10169; quinoxalinones of the type described in US 6372745, and
tricyclic pyrroles or pyrazoles of the fype described in WO 98/56768.
WO 98/33504 discloses a new medical use of 1-[6-chloro-5-(trifluoromethyl)-2-
20 pyridjnyl]piperazine, in particular to a new method of treating urinary incontinence,
WO 02/36596 discloses cycloalkyl[b][1,4]-diazepino[6,7-hiJindoles as serotonin 5-
HT5( receptor agonists, which may be used for the treatment of obesity.

WO 03/00666 discloses [1,2']bipyrazinyl 5-HT, receptor ligands, in particular 5-HT9,

receptor ligands, for treatment of sexual dysfunction.
25 WO 03/00663 discloses piperazinylpyrimidines as 5-HT; receptor ligands, in
particular 5-HT9 receptor ligands, for treatment of sexual disorders.

WO 02/51844 discloses cycloalkyl fused indole derivatives and their use as 5-HT2p
and 5-HTp receptor ligands.
WO 02/42304 discloses cyclopenta[b][l ,4]diazepino[6,7,1-hiJindoles as selective 5-
30  HT9 receptor agonists.

WO 02/36596 discloses diazepinocarbazoles and related compounds as gerotonin 5-

HT2c agomnists.



di aza-cycl opent a[ a] i ndenes of the type descri béd in EP 1132389; piperazine
derivatives of the type described in WO 02/10169; quinoxali nonesgof)mgngs
type described in US 6372745, and tricyclic pyrroles or pyrazole

type descri be 10040068398/ 56768. WO 98/ 33504 di scl oses anewd®gi6@)43e Of
1-[6-chloro-5-(trifluoronethyl)-2- 20 pwi di nyi]pl perazine, in partlcul ar to

a new net hod g g%ﬁﬁfﬂn:ﬂsdgsbf‘@%maﬂfﬁé}g}o NGEs 1l %‘%ﬁ?’ﬁg@) di sc )3es

cycloal kyl [b] [1, di azepi no es “ag e “ecept or
agoni st s, maybeRedmY, eite g for the treatment of obesity. WO 03/ 00666
discloses [1, 2 bl/%éiaﬂ% '5-HT2 receptor Ilgands in particular 5-HT2c
receptor liga s praingplyd derivatived ps jand 5~ \nec@Bir00663

di scl oses, pi pera m di nes as,5-HT2 receptor ligands, in particular
5-HT2c r gﬁg’b‘f opre ef%ﬁ’r%é?% 5ieeRtPEAgoRist %FS%WEHPWS@W@&@WMS 1844

di scl gsesy, Séiﬁrla al.kyl fused indole derivatives and their use as 5-HI2b and
5- HT2C recepto P gands. WD 02/42304 di scl oses

cycl opent a[ b] [WO 42,07 2584 diiselsés tétrdhydidpyreiabiadolasasTEHIGE bE5-PFTH3 Reckhh

receptor agonists. WO 02/36596 di scl oses di azepi nocarbazol es “and reI at ed

conpounddigaadssprefstablyi 7HT o rEEEptonagonists; Hr ud it 1HBEPy 26 eciallYoP (&b BROD830
PCT/ SE2003i yulu44 5 WD 02/ 48124 di scl oses pi perazi ne derivatives as 5-HT20
recept or @%W,aggrgs whi ch maybe used for, e.g., obe5|ty WO 01/ 66548

di scl oses aza c ands,

preferably 5- I@ﬁggh/ﬁ%%ea?gﬁg Ogﬁi%?f?lé?or%ﬁ%-g&%r é‘@ﬁ gg’%’@%bgfil for use
as arfi - the bhﬁ‘gctrgcepfgefﬂgems&\&@%tﬁ)g’tﬂﬁ}u@ﬁﬂ@éﬂﬁ@ﬁeﬁtﬁéﬁt&iﬁ&bﬁb@mﬂ@meﬂoni dol es
as 5-HT2b and 5-HT2c receptor |ligands, preferably 5-HT2c receptor agonists,

for use |d|$0rd¢@: Hpyevendhrs zwwwtomsbctaﬁyaﬁthemmpmdsyw@géngmthé/\o 00/ 76984
and WO 02/ 40457 di,scl ose aryl - erazine derivatives which bind to 10 the
5-HT2C ré’E@B‘Eté’i"’eP%@dﬁ P%‘?’@GQF@Y Benist &) the semprundppccoring leddPnent  of

ser ot oni mor@bgs & WO 02/40457.
The absence of appreciable affinity to certain other 5-HT receptor subtypes may

—uy

15 provide the basis for an improved therapeutic index compared with the general activation of
all the different 5-HT receptor subtypes by 5-HT reuptake inhibitors and/or 5-HT releasing
agents. The anti—obcsity drug dexfenfluramine, a 5-HT reaptake inhibitor and 5-HT releaser,
was withdrawn from the market in September 1997 because of several reports suggesting the
association of this drug with a risk of primary pulmonary hypertension and of heart valve

20  abnormalities (ses, e.g. Kolanowski, J. A risk-benefit assessment of anii-obesity drugs Drug
Safety 1999, 20, 119-131). The S-HT/noradrenaline reuptake inhibitor sibutramine, cierently
on the market for the treatment of obesity, can increase blood pressure and heart rate in some
patients. The use of sibuiramine has been suspended in Italy in March 2002 because of two
cardiovascular deaths and its safety is currently under review in other Furopean countries

25  where, in the UK and France alone, there have been a total of 103 serious adverse reaction
reports in people uging the drug including two deaths in Britain. Taken together, there is a
need for the development of safer anti-obesity agents.

Tt is important to minimize potential adverse advenis due to activation of 5-HTg 4 and

5-HT4p receptor subtypes. 5-HT9 A receptor agonism is associated with vasoconstriction,
30  platelet aggregation and hallucinogenic episodes and 5-HT9p receptor agonism raight play a
role in the pathophysiology of migraine. Stimulation of 5-HT9 A and 5-HT2p receptors might

. also have a link to cardiac fibrosis.
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activatigog, 178, 1378-13821TT A receptor: (a) dennon, R A et at. Hallucinogens
and Serotonergi c Mechanisns. Nl DA Res. Mongr. , 1992, 119P,131-135. 5 (b)

Egald dDRotetB.by et ahdstivationss halipeinpgenic ndpnizgenism &5 thpigeetic: Wleged 5- HT2A and
5-HI2C HT9 A receptors in atypical antipsychotic drug actions, Neuroscientist 1999, 5, 254-262.

(g) Aghajanian, G.K. et al. Serotonin and Hallucinogens. Neuropsychopharmacology 1999,
21, 165-238S. 7
(h) Aghajanian, G.K. et al. Serotonin model of schizophrenia: emerging role of glutamate

20 mechanisms. Brain Res. Rev. 2000, 31, 302-312,

The following references show that vasoconstrictive effects are associated with

activation of the S-HTL A _receptor:
(2) Roth, B.L. et al. 5-HT2-family receptors (5-HT2A, 5-HTR, 5-HT2C): whers structure
meets function. Pharmacol. Ther. 1998, 79, 231-257.

25 - (b) Florian, J.A. et al. Integration of mitogen-activated protein kinase activation in vascular 5-
hydroxytryptamine 2A receptor signal transduction. J. Pharmacol. Exp. Ther. 1998, 284, 346-
355.
(c) Saxena, P.R. Serotonin receptors: Subtypes, functional responses and therapeutic
relevance. Pharmacol. Ther. 1995, 66, 339-368.

30  (d)MacLennan, S.J. 5-HT receptors in the human cardiovascular system. ID Res. Alert 1997,
2,207-213. | '
(¢) Nilsson, T. et al. Characterisation of 5-HT receptors in human coronary arteries by

molecular and pharmacological tschniques. Eur. J, Pharmacol. 1999, 372, 49-56.
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2000, 2@5 Sz‘le‘f?ﬁ@& geg %hglggalrdllqy\?ﬁ%@r plfpots of 98 68.04 o a/StHi B recoptenantagstist. ct i ve

ef f ect Spad £ pRSEREIB®RA ¥4 B50866 1 vation of the 5-HT2A receptor. (a) Roth,
B.L. et al. 5-HI2-tam Ty r’ecs:geptﬁédrs (5-HT2A, 5-HT2B, 5-HT2C): where structure

neet s f (iH@alzioyA. -MhetraleRifdcts ofISEr65.00928,no¥&, 5-A'B tec2piér arthgontd), onilsaan, J. A et
al. Intg tion.of, mtogen-act.ivaje rotein kinase activation in vascul ar
5- hydr %e%?qr drf@#r”@ﬂ%??&%’?‘%*&nﬁh@?%ﬁg@%tﬁoﬂqﬁsl33.58Phar macol . Exp.
Thel0 1998, T284oll reB&Bacel SHovSANSIRT h@m@?ﬁ%&ﬂi&a%ﬂ?@&%&i Subt ypes,
functional responses and therapeutic Tel evance. anmacorl . er. 1995, 66,
339- 368 hopisread attfSrobelefosisfT receptors in the human cardi ovascul ar
system S, r 997, .2, 207-213. (e) N lsson, T. et al,

Char act@#f&ﬁf?@h%ﬁec@f Totopirglatelptach H%WF@H%%Q%PIPB‘? Ceaguby ol ecul ar
and pharibBedys0iooa) 8 tsgghapgques. Eur. J. Pharmacol . 1999, 372, 49-56. 0 1 DEC

2006 WD 2004/ 000830 PCT/ SE2003/ 001044
(b) Takano, S. Role of 5-hydroxyiryptamine in platelet thrombus formation and mechanisms

15 of inhibition of thrombus formation by 5-hydroxytryptamine 2A antagonists in rabbits. Arch.
Int, Pharmacodyn. Ther. 1995, 330, 297-308. | |
(¢} de Clerck, F. The role of serotonin in thrombogenesis. Clin. Physiol. Biochem. 1990, 8
(Suppl. 3), 40-49, |
One of the initiating events of atherosclerois is endothelial mjury followed by platelet

20  aggrogation. During atheroscletosis, platelets aggregate more readily and greater quantities of
serotonin are released from platelets. Vascular responses to serotonin released by activated
platelets are profoundly altered in a direction ihat favours vasoconstriction (arterial spasm),
which ultimately may lead to thrombosis and complete obstruction of the vessel. Vascular
smooth muscle cell proliferation is believed to play an important role in the pathogenesis of

25  atherosclerosis. Serotonin is known to be 2 mitogen for vascular smooth muscle cells by
stimulation of the 5-HT A receptor [tentatively via activation of MAPK (mitogen-activated
protein kinage) and/or PKC (protein kinase C) dependent pathways], see: |
(2) Lee, S.-L. et al. Serotonin stimulates mitogen-activated protein kinase activity through the
formation of superoxide anion. Am. J. Physiol. 1999, 277, (2Pt.1), L-282-L.291.

30  (b)Florian, J.A. et al. Integration of mitogen-activated protein kinase activation in vascular 5-

hydroxytryptaminey A receptor signal transduction. J. Pharmacol. Exp. Ther. 1998, 284, 346-
355.



7 (i) MacLean, MR et aI 5 Hydroxytrypt am ne - receptors rredl ating.
vasoconstr.iction i n puI m)nary arteries fromcantrol and pul m)naa)%/‘| C ﬂf]
hypert ensi ve rats. J. Pharmacol . 1996, 119, 917-930. (g) Co DOE Jz Fét

al . Charact of 5-HT receptors on human pul nonar vei n:
5 functlonaIWdZOg*% |ng studies. Br. Phar macol . 199 @Wszﬂl@gpmw

iﬂ?ce?t o Bl o Ech%h»smsﬁ%ﬁéaﬁ%@r Soprid o5y oaeéﬁza@%z.g A
ecopt o g 85k Hinsgpplitl f fod 91“"31‘1&*3?*’?5%%‘ THRRHGEL AF R0, o

361- 36829110179hH870I | owi ng ref erences show t hat 5- I—FI'~~agoni smis associ ated

ith pl t t, mb d.ath i s: N et
- ehr G ReBtgpo S 3HER Ton o aBi Pt AR ebr g ome oS EEE bod Coagul
Fi br§ nolis kotd@8 In inBuci %s'éalar sniddth AdCRNRIL pRolifiatich. AihdrodIbserR00L,y Pt ami ne i n

pl atel et thronbus formati on and nmechani sns™ 15 of inhibition of t’hr onbus
f or mat i b1 Bir44- hydr oxyt rypt ani ne 2A ant agoni sts in rabbits. Arch. Int.

Ph T f
cor ot orfeht sty R ek Ticbmeptilienc? Retd g pbapiiablofd Blio sloqe Wb S 00 )
40- 49. Indeced Smobth Mnscle @ell R@h&tmmhsAmbnm]aﬁrI(hmmNusG Biel. £90901HeB1@l injury

foll OWE?;@BV pl atel et 20 aggregation. During atherosclerosis, platelets
aggregate“nore readily and greater quantities of serotonin are rel eased

fromypl at el ehsher¥Rss WAL beRSRLRIRE ﬂa@m@ﬁé&ﬁ%&d&oﬁsﬁh&@%@@oﬁ% 8SIHYAf ed
pl atelets are profoundly altered in a direction that favours

vasocongherpssleraic vesselsanight besdiig sogupersonsitive Sl T3 Arpacentorsnsep: Fuinara, . ¢thr onbosi s
and corrp te obstruction of the vessel, Vascul ar . snooth nuscl e, cell

prol i f edladnamented reRponses S 2esrplosmediat vagerensitstions i therossla¢lifgenesi s of
25 at hepgs éﬂﬁ&%@{r&lﬁ?ﬁ%#ﬁoﬁh@%&xﬂac@?I%WBOQBISIBW vascul ar smoot h

nmuscl e ceI s by stimulation of the HI2A recept or [tentatively via .
activation odiS%ﬂplnd(wndtlmwﬂaaomoﬂ&xombmmqﬁ@empﬂcsmmm)vam&ﬁmmo C (protein

i S en e GO oG A5H R TSR ok Eespt @ has S50 Rl e oRiABRAR of T o
S u per OX LG o ek, B chlni- NSV ., et ot HiPotorfid Aimb14EE thblexprlesstiroritaBbin

receptors in cultured vascular smooth muscle cells. Role of protein kinase C and protein
tyrosine kinases. Circulation 1996, 93, 2170-21717. )
The following references show that 5-HT__2]3 agonism is associated with migraine:

20 (a) Schmuck, K. st al. Activation of meningeal 5-HTyp receptors: an early step in the

generation of migraine headache. Bur. J. Netrosci. 1996, 8, 959-967.

(b) Johnson, K.W. et al. Serotonin in migraine: Theories, animal models and emerging
therapies. Prog. Drug. Res, 1998, 51, 219-244,

(¢) Parsons, A.A. Prophylaxis of migraine. Curr. Opin. CPNS Invest. Drugs 2000, 2, 160-166.

25 The following reference show that pulmonary hypertension is associated with

activation of the 5 -HI2R receptor:
(a) Launay, J.-M. et al. Function of the serotonin 5-hydroxytryptamine 2B receptor in
pulmonary hypertension. Nature Med. 2002, 8, 1129-1135.

The following references show that 5-HT9 A and especially 3-HTop agomsm is

‘30  associated with the origin of cardiac fibrosis after treatiment with marketed anfi-obesity

preparations such as dexfenfluramin:



30 (b) Florian, J A et aI Integratlon of mtogen actlvated proteln ki-nase

activation in vascul ar 5- hydroxyI rypt am ne2A receptor signal ﬁgjd@g@{é@s
J. Pharmacol. Exp. Ther. 1998, 284, 346- 355. 0 1 DEC 2006 WD 2004/

PCT/ SE2003/ @iyl i¥dfloossso(C) Banes A. at al. Mechani sms of SpdwyglepsibfoyPt am ne2A
receptor activation of the mtogen- actg vated protein kinase pathway in

var anane) R, R & & pilasseh B PR et S arboyS3 g ac s (@
o ol ey oy papetd soRelidd R %%?‘2‘%‘%6* oS %@“X@éﬁ%“?ﬁ‘@%"?ﬁé‘ﬂ@ﬁél "

Ei cosap%@ﬁoaé@?oﬂ&wlld and Docosahexaenm c Aci d Bl ock Serotonin- |nduced

Snoot h I | e nb.  V Bi ol . 1999,

o, 2318 FEAGwE FoW P R R Bles0 o Ve B ionEt 5 SRR e enced
vasogong &bﬁ&@qg&ﬁ@%ﬁﬁh?@@?xaﬁﬁni Ro1 Bldf a%afb&s@fs';% vgpsel s mght be due to

supef sensi t rece at. Augnented

r espons &3 StiolabVHE21. Be@hmmmmmammmmmmmmm OBcstasy’ titiwcesscl eroti c
rabbit ¢ognon.cat.o eri Car di ovasc har naco 995, 26, 503-510.
5 - TR e Rl B Sheegons o BB PR BBl BHPPOL P R RPastul ar
snoot h MbD Phdc61. 8603, 83, ba1a8g i vation of 5-HT2A receptors, has al so been
|rrpI|cated to ﬁgﬂlay a role in atherosclerosis, see: Schini- Kerth V.B. at al.

Serotoni n st nateébelowveﬂ@mmse@wmiﬂomds utay bebsed in prlseietitaatserotoind t ur ed

vasghl a I r kN tyrosine
Ki ng{gles{:e1 {ﬁg thon ﬁ@%@eﬁ@guﬁgwitl@%%%al t?lf%al%s% %%%%Q%ggs shgw t hat
5- HT2B afg@tfﬂlﬁlﬁﬁslaﬁd esotofint) Jodmal dfitheBGiishi Miopaud@ S()ﬁktyswﬂlus k30-34, at at
Activatiqn of neningeal 5- HTZB receptors:. _an early step gtg()%?%@gener atlon

of mi gr Hdicaten thatmoonormengl tregimengiith either S-Fjgg, regeptaygtagpni Rnson
?Le?;pl ggép t (r)a%'&mswérh {Eggl%er‘}eefbﬁﬁm%gﬁes ¥t gl no?il %%5; 22ﬁserrir %\I nI%r ophyl axi s
of mi grai ne. Afgflidr ex42h18 of §drh¥onih-avianl disbidag 3s WEGh, gainlffocldiéd with
15  antipsychotic drug administration. WO 02/19998 discloses that the use of atypical
antipsychotic agents is associated with weight gain in up to 50% of patients, a significant
portion of the patient population. Piesla, M.J. et al. Atypical antipsychotic-like effects of 5-
HTy agonists. Schizophrenia Res. 2001, 49 (1-2; Sp Iss, Suppl.} 95, discloses that 5-HTp¢

agonists have anti-psychotic potential. Therefore, therapy using 5-HT9 ¢ agonists will

20 probably counteract an increase in body weight induced by antipsychotic drugs without
counteracting the antipsychotic effect. It is reasonable to expect that the antipsychotic effect
will be sirengthened.

Summary of the invention

25 According to the present invention, a class of novel compounds have been developed
which biﬁd to the 5-HTy > receptor, which compounds may be agonists, partial agonisis or
antagonists for this receptor, preferably agonists or partial agonists. Therefore, the present
compounds may be used for the treatment of serotonin-related disorders and conditions.

Furthermore, it has been shown that the 5-HTo receptor selectivity of the present |

‘30 . compounds is unexpectedly high compared to prior art compounds.

In one aspect, the invention provides novel compounds of the general Formula (I):



25 The follow ng reference show that pulnonary hypertension.is associated . -
with activation of the 5-HT2B receptor: (a) Launay, J.-M at al ._1@5@@0@@ '
of the serotonin 5-hydroxytryptam ne 2B receptor in pul nonary hypertension.
Nat ure Med. 129-1135. The foll ow ng references -HT2 and
especially \g_a(é;%{gﬂ‘%g%m smis 30 assocjated with the or Fg?ﬁﬁ%@gﬁ? i ac
fibrosis after treatnent V\hth mar ket ed anti-obesity preparations such as
dexfenfluram n: + DEC 20U6 |4 WD 2004/ 000830 PCT/ SE2003/001044 9 (a) Rot hman,
R B. et al. EvidenceR i R.e involvnent of 5-HT2B receptors in the
cardiac val vul opathyygsgoci gted with fenfluram ne and other serotonergic
medi cat i onx, Cidx,/ul 10 \20 0, 102, 2836-2841. (b) Fitzgerald, L.W at al.
Possi bl eﬁo of val vi@¥ar

d

erotonin 5-HT2B receptors in the 5 cardiopathy
associ at wiith fenfluram,phe. Ml . Pharmacol. 2000, 57, 75-81. (c) Setola,
V. at al. @fﬁJ
fenfluram ne-1Ii pioliferatij¥e acti ons on human cardi ac val vul ar
interstitia S Nﬁgvitrgfl\ | . Pharnmacol. 2003, 63, 1223-1229. As
denoted bel 8w, thge presentzco unds may be used in order to treat
serotonin- 10 reugted conAL%igpﬁ such as nenopausal and post-nenopausal hot
flushes. Berendsen H H G *"Apt 8 | ushes and serotonin". Journal of the
British Menopause SocietyﬁvaORT 8, 30-34, indicates that non-hornona
treatment with either 5-HT5A receptor antagonists or 5-HT2C receptor

agoni sts may have several -advantages over hornonal therapy. Another exanple
of serotonin.related disorders is weight gain associated with 15
antipsychotiEmHFﬁbﬁbdninistration. WO 02/ 19998 di scl oses that the use of
atypical anighpeychotic agents is associated with weight gain in up to 50%
of patients, a significant portion of the patient population. Piesla, MJ.
et aP. Atypitais Zehprefopbly® i c-1i ke effects of 5- HT2C agoni sts.

Schi zophr eni .4 -2 SP , Suppl.) 95, discloses that 5-HT2C
agoni st s havgo %‘-%gg%cﬂ&?q%@&#@?@ﬁﬁioﬁbﬁgﬁher efore, therapy using 5-HT2C
agoni sts W | R, R0, 1 abyadikyl, T-hidtbeast, 2adyaﬂd%ﬂfyea§teuﬂﬁd{a@«}yanvnay19m~q4ﬁduced by

anti psychqgti ¢ drugs w t hout
acyl or C-Cy-alkoxycarbonyl;

enedi 6wKet hanphet am ne (MDMA, "Ecstasy") induces

R3-Rs are each independently H, halogen, methyl or methoxy, provided that at least
10 one of R3-Rs is hydrogen;

X, Y, and Z are each independenily CH or N;

A;is O, CH or CHy;

A, is O, CH or (CHay)n, wherein n2 is an infeger 0-2;

the bond between A; and A, is a single or double bond; _
15 Aj is (CHy),3, wherein n3 an integer 0-10, preferably 0-7, more preferably 0-3;

Ayis (CMez),,4, wherein n4 is an integer 0-1;

AsisNor Q;

As and A are each independently H, C;-Cy-alkyl, amino-Cy-Cy-alkyl, NN-di-C;-Cy-
alkylamino-C;-Cy-alkyl, Cs-Cs-cycloalkyl or form together with As a saturated heterocyclic
20  ring; '

Ag is (CHz)ps, wherein n8 is an integer 0-2;
ApisH or CHy;
or pharmaceutically acceptable salts, solvates, hydrates, geometrical isomers,
tantomers, optical isomers, N-oxides and prodrug forms thereof;
25  provided that when As is N, then A is substituted by only two of Ag, A7 and Ag; when As s
O, then As is substituted by only one of Ag, A7 and Ag .



counteracting the antipsychotic effect. It is reasonable to expect that the
anti psychotic effect wll be strengthened.- Summary of the invention 25 -
According to the present invention, a class of novel conpounds haqu BEEn?;ﬁﬂE
devel oped which bind to the 5-HT2C receptor, which conpounds may be

agoni sts, pavooea@homgsni sts or antagoni sts for t hi s r eceptmsE2oqmoaiogs abl y
agoni sts or partial agonists. Therefordl the present conpounds maybe used

for the treateme ﬂﬁcoﬁ@bﬁﬁd@rﬁf%ﬁ&hﬁﬁ?@bﬂeﬁ@ﬂﬂ%@ 8 shtieglishinkdrg e
Furthernpre, it has been shown that the 5- HT2C r eptor selectivity of the

present @W@Bﬁﬁ@ﬂ%ﬂ@%ﬁ?@*‘b@&@éla?w ghihe Gwiyadust enagtinersas gich. conpounds.

I n one aspecty, ﬁ%&ﬁ% Snof the general Fornula
(1): 0 1 DEG 2006 004%%6)%@5%& &Z®|Oa§§001044 100 R&A R5 (CH)nx 1 0/
z CY ; XN Al4 InRase-t lasi one pf the ifRigersn2] ¥9) nd 5y nesfonred t@abomlequz(lw, thdlﬂih@l n 5 nx
|s 2- fer 2. JRo,an are.each pen H or
S 2, QbR £OaSIL! a3 eucochl RASPRITENL X o Ol GHG A2 15 H
acyl or éauam-x ah#OXy Eors h@tf‘ééﬂual FangRObahd deBreh Al mdﬂﬂs i etk whenh®! 0gen,
met hyl or nethoxy, provided_ that at |east
equals 1 or 2, then As is not substitated by A,
When A, is CHz, Az is O and As is N, then both n3 and n4 are not 0.
When one of A; and A; is O, the other of A; and A; may not be O.
10 When one of A; and A, is CH, then the other of A; and A, is also CH, wherein the
bond between A; and A, is a double bond.
‘When Aj;is O, then A; is not substituted by A7 and Az, and Ay represents H and A4 is
amino-C;-Cy-alkyl or N,N-di-C;-Cy-alkylamino-C,-Cs-alkyl, and further n3 and n4 are
preferably both 0.
15 When Az, Ay, As, Ag and Ag together with the carbon atom between Az and Ag forma

4-7 membered saturated heterocyelic ring (e.g. azacyclic ring), then Ag is CHj, n4 is 0, and

the sum of n3 + n8 is an integer 1-4. , ,
When Ay is CH,, then all of n3, nd4, and n8 are not 0.
" When Ay is CH; and As is N, then n4 is 0. When n4 is 1, then Ay is preferably H and
20  Asispreferably N.
When As is nitrogen, the Ag and Ay are each independently H, Ci-Cy-alkyl, C3-Ce-
cycloalkyl or form together a saturated heterocyelic ring.
Tn. case Ry is methyl, it is preferred that the carbon atom, to which the said methy!
group Ry is attached, is in the (R)-configuration. '
25 It is preferred that Ry is hydrogen.
It is also preferred that X and Y both are nitrogen.
It is also preferred that R; is H or methyl.
Tt is also preferred that all of R3-Rs are H. |
It is also preferred that As and Ay are each independently H, methyl, isopropyl, 2-
30  ethylamine or form together with As a pyrrolidine or piperazine ring.

In one preferred embodiment, the invention refers to a compomﬁd of Formula (Ta):



10: one of R3-R5 is hydrogen; X -Y, and-Z are each- mdependenti y CH Qr I&

is O,b, CHor CH2;, A2 is O, CH.or (CH2)" 2, wherein n2 is an inte EZ GE}%he
bond between Al and A2 is a single or doubl e bond; 15 A3 is (CH 3,
wherein n3 mh@&@ggﬁ 0-10, preferably 0-7, nore prefer %ﬁsﬁo@]ﬂ()lu% is
(Cwe2)" 4, erein nd is an integer 0-% A5 is Nor O A6 and A7 are each
|ndependentIyH A -C4-al kg, am no-C2-C4-alkyl, N Ndi-C-C4-

al kyl am no- C2- C4- al kyl , C3- ¢6 c&cloal kyl or formtogether with As a
saturated heterocycl iﬁ§3 o A8 is (CH2)"s, wherein n8 is an integer
0-2; A9 is Hor CHZ or ceuti cally acceptable salts, solvates,

hydr at es, 0 i C tautoners, optical isonmers, N-oxides and
prodrug I?B t hereof O25 rovided that when As is N, then A5 is substituted
by only t AB, A7 and ; when A5 is 0, then A5 i's substituted by only
one of A, 6 WD 2004/000830 PCT/ SE2003/001044 11 In

case the corrpou ds Forgﬂe (D can be in the formof optical isoners, the
i nvention c e Hre as well as the individual ‘
enantioners a& su h. I n other a&pe t he conpounds of fornmula (1) are

those wherein: InRgase at |eastRgne of the integers n2, n3, n4 or n8
referred to above equal s 0, then the 5 corresponding group A2, A3, A4 or A8
equal s a si ngI e bond. However, in the case when A9 equals H, then As does
not equal ?H%Fleg@gnd between As and A9. In the case when n8 equals 1 or
2, then A5 i stituted by A7. Wen Al is CH2, A2 is 0 and A5 is N,

t hen both n3 vatgeit4 are not 0. Wien one of Al and A2 is O the other of Al

and A2 may not be O 10 \Wen one of Al and A2 is CH_then the other of A
and 22 is al SR Wnrded Arean defined above, preferably wherein Z is N,

m is an integer 0-10, preferably 0-7, more preferably 0-5,
nis an integer 0 or 1, wherein the sum of m + n is preferably at least 1,
R¢ is NR7R3 or ORy, wherein :
Ry and Rg are each independently H or straight or branched Cy~Cy-alkyl;
10 ~ orR; and Ry form together with the nitrogen atom to which they are attached a
saturated heterocyclic ring;
Ry is amino-Cy-Cy-alky! or N,N-di-C;-Cj-alkylamino-Cp-Cy-alkyl.
It is preferred that Ry and Ry are selected from H, methyl, isopropyl, or form
together with the nitrogen atom to which they are attached a pyrrolidine or
15 piperazine ring. It is also preferred that Ry is 2-aminoethyl.

- Specific compounds of Formula (Ia) are:
N,N-Dimethyl-(2-(3-[2-(2-(R)-methyl-3,4,5,6-tetrahydro-2H-[ 1,2’ Tbipyrazinyl-3°-yloxy)-
ethoxy]-pyridin-2-yloxy)-ethyl)-amine;
N,N-Diisopropyl-(2-(3-[2-(2-(R)-methyl-3,4,5,6-tetrahydro-2H-[1,2 Tbipyrazinyl-3*-yloxy)-

20  ethoxyl-pyridin-2-yloxy)-ethyl)-amine;
N,N-Dimethyl-2-[(3-{2-[(3-piperazin-1-ylpyrazin-2-yl)oxylethoxy} pyridin-2-
yloxylethanamine;
2-[(2R)-2-Methylpiperazin-1-y1}-3-(2-{[2-(2-pyrrolidin-1-ylethoxy)pyridin-3-
ylJoxy} ethoxy)pyrazme

25  N,N-Dimethyl-4-( {3-[2-({3-[(2R)-2-methylpiperazin-1 -yl]pyrazm—2~y1}oxy)ethoxy]pyndm—z-

yl}oxy)butan-1-amine;



- bond between At and A2 is a double bond: Wen. 'As is.0 then A5.is not- .- -
substituted by A7 and As, and A9 represents H and A6.is am no-C2 C1‘4 Egkg{mﬁ
or N,N-di-Cd -C4-al kyl am no-CrC4-al kyl, and further n3 and n4 are Q r y

both 0. 15 \Wiemodebos4. AS, As and A9 together with the garbonsabRn bet ween
A3 and A9 forma 4-7 nenbered saturatqg heterocyclic ring (e.g. azacyclic

hen, ho" RRRIBVIE (O Anedinclenti S B2 ) Al A 10 s
is ]Ic\l t Whoxy)éthypropanvremined is 1, t?ﬁg ﬁg ;S p'rbgf erf;blaé/1 E ?Rde gOdAﬁt:s y
era \. [ e . ) . ] ,
& “ca arPed e Gl R typ ettt SRRy S0 B De L HERETS Gy ol | o
ring. I@]}@ﬁgﬁg?ﬁﬁl.i.an-m;hyl, it is preferred that the carbon atom to which

t he sai d_net ?rou Ra is attached, is ,in the (R.-configuration. 25 It is -
pr ef &r r SV tizumetly. '11'5£{ﬁ‘{%ﬁ@g@ﬂ)‘#*@eﬂ@m&?%‘l}ok&ﬂmﬁ@ﬂ@t hat X and Y both are
nitroge | ;ﬁhrﬁﬁh--r { Batmi Is Hor nmethyl. It is also preferred
t hat al ?1}8#)%{”%% are %y?}lo'?ﬂpg&a o) pggéferred that" A6 and A7 are each

i ndepend2oi3HZ-(B-[(ER)-2Msthylpipprasipyl-yli¥razBR-gtthyy)eioxdpyidifi@r m t oget her with
A5 a pyrrnali dtérﬁ ar _piperazine ring. In one preferred enbodi nent, the.

i nventi ¢ OF}QF S conpound of Formula (Is): Q-~c:2aae~ WD 2004/000830

PCT/ SE20081091D4%-[22 {3R2RR2-sthylhipefain -{1 ¥z Re1 k) e thokiz)piidin-2-

10 yl}oxy)ethanamine; _
2-{2-[{2-[2-(Dimethylamino)ethoxylpyridin-3-yl} oxy]ethoxy}-3-[(2R)-2,4-
dimethylpiperazin—l-yl]pyrazine;

2-{2-( 2-[2-(Dimethylamino)ethoxylphenoxy)ethoxy]-3-[(2R)-2-methylpiperazin-1-
yilpyrazine;

15 {2-[2-({3-[2-({3-[(2R)-2-Methylpiperazin-1-yl]pyrazin-2-yl} oxy)ethoxylpyridin-2-
yl}oxy)ethoxylethyl} amine;
[6-({3-[2-({3-[(2R)-2-Methylpiperazin-1-yl]pyrazin-2-yl}oxy)ethoxylpyridin-2-
yi}oxythexyl]amine; :
[5-({3-[2-({3-[(2R)-2—Methylpiperazin—1-yl]pyrazin-z-yl}oxy)ethoxy]pyridin—?.—

20 ~ yljoxy)pentyllamine | | |
5-({3-[2-({3-[(2R)-2,4-Dimethylpiperazin-1-yllpyrazin-2-yl}oxy)ethoxy]pyridin-2-yl}oxy)-
N,N-dimethylpentan-1-amine; ‘
2-[(2R)-2-Methylpiperazin-1-y1]-3-(2- {[2-(2-piperazin-1-ylethoxy)pyridin-3-
ylloxy}ethoxy)pyrazine.

25

In another preferred embodiment, the invention refers to a compound of Formmula (Ib):



) Cve2)n R R6 Fornula (la) wherein: 5 Ro-R5, X, 'Y, and Z are-as defined. -
above, preferably wherein Zis N, 'inis an integer 0-10, preferabldEﬁ-i 5
more preferably 0-5, nis an integer 0 or 1, wherein the sum off th @
preferably g3 3%, R6 is NR7/R8 or OR9, wherein R7 ch
i ndependent |y Iﬂg‘g@hsst%r ai ght or brancheqsd - C4-al kyl ; 106%&/%%003&?0%? form
together with the nitrogergatomto which they are attached a saturated
heterocyclic ring; R9 is affi no-C2-C4-al kyl or

N, N- di - G - C4- al kyl an®R Bkkyl. It is preferred that R7 and Rs are

sel ected fromH, nethyl, isqgpropyl, or form together with the nitrogen atom
to which ey _oete ta pyrrolidine or 15 piperazine ring. It is also
preferr i s @-amYoet hyl . Specific conpounds of Formula (la) are:
N, N- Di hyLx(2-(3-[2-(2- (@) -nethyl-3,4,5,6-tetrahydro-2H[1, 2" [.bi pyrazi nyl -
3' -yl oxy) Y&t hNKy[™pyri di n-2 OHYsY) - et hyl ) - ami ne;

N, N-Di i sopropylj-(2-X3-[2-(2-{R*>-nethyl-3,4,5,6-tetrahydro-2H1[1,2']bipyrazin

yl-3" -yl oXyp: Y;]-f el n- 2-yl oxy)-ethyl)-am ne; N, N
Di met hyl -2-1¥3-{2-[ (3-pi Bdrazi n-1 -yl pyrazin 2-yl)oxy] et hoxy}pyri di n- 2-
yl ) oxy] et hanam n&; RioN<

2-[ (2R) - 2- Met hyl pi perazin- 1- W']'z)?.-(z-{[z-(z- pyrrolidin-1-yl et hoxy)pyridin-3-
yl'] oxy} ethoxy)pyrazine; 25

N, N-Di net hyl -4- ({3-[2-((3-[ (2R) - 2- net hyl pi perazi n-1-yl ] pyrazin-2-yl }oxy)etho
Xyl pyri ehiunds Iﬁc?l }oxy) butan-1-amne; Q1 DEC 2066 WO 2004/ 000830

PCT/ SE2003/ 00(1 44 13 _

N- Met hywhegein2- ({3-[ 2- ({3-[ (2R) - 2- net hyl pi per azi n- 1-yl ] pyr azi n- 2-yl } oxy) et hox

YIPYET dRNREX, Y, and Z are as defined above,
0 is an integer 0-2;
p is an integer 0-2, wherein o and p are preferably not both 0;
qisan integér 0-1;
Ripis H or C-Cy-alkyl, preferably H or methyl.

10 Specific compounds of Formula (Ib} are:
2-[(2R)-2-Methylpiperazin-1-y1]-3-[2-({2-[(1 ~methylpipéridjn—4~y1)oxy]pyridin-3~
yl}oxy)ethoxylpyrazine;
2-[(2R)-2-Methylpiperazin-1-yl]-3-[ 2-({2-{2-(1-methylpyrrolidin-2-yl)ethoxylpyridin-3~
yl}oxy)ethoxy]pyrazins;

15 2-[(2R)-2-Methylpiperazin-1-yl]-3-(2-{[2-(piperidin-3-ylmethoxy)pyridin-3-
ylJoxy}ethoxy)pyrazine;
2-[(2R)-2-Methylpiperazin-1-y1]-3- {2-[(2-{[(25)-1-methylpyrrolidin-2-yljmethoxy} pyridin-3-
yDoxylethoxy}pyrazine.

20 In another preferred embodiment, the invention refers to a compound of Formula (Ic):



oxy) et hyl ] prop an-2-amn ne;

X Z< ‘

, N-Di met hyl -3-({3-[2-({3-[(2R) - 2- rrethyl pi pera2|n | - yI‘]pyrazi n-2‘-y|}ox‘)‘et€o
y] pyridin-2- yl } oxy)prop an-l-amne; 5 BEg 200
N N. 2T | ety bolyofobr [ 2- ({3-[ (2R) - 2- et hy! pi per azi n-1 - ybéyksginiuida V1)
oxy) et hoxy] pyri di n-2-yl } oxy) propan- 2- qm ne;

[2-({3-[2-({3-[(2R) - 2- I\/bth;(l pi pera2|n 1-yl ] pyrazin-2-yl}oxy)ethoxy] pyridin-2
-yl }oxy) et hyl ] am ne;

N- Met hyl - 2- ({3-] 2- ({33 2,Ret hyl pi per azi n- 1-yl | pyr azi n- 2-yl }

oxy) et hoxy] pyr|d|n - 107yl }joxy) et hanam ne; 2- {2-[

{2-12-(Di m et pyridin-3-yl} oxy]ethoxy} -3-[(2R)-2,4-

di et hyl |p\e aM PYrézi ne;

2-[2-(2-[ 2- (B met hyl ami no) g¢ hoxy] phenoxy) et hoxy] - 3- [ (2R) - 2- met hyl pi per azi n-|
- Y] pyrazyne;

{2-12-({3-[2-({3-[( R) 2- Met H {perazm 1-yl ] pyrazin-2- yI}oxy)ethoxy]pyr|d|
n-2- yl } o et hyl m ne;

[6-({3-[2-({8-[(2AR) - 2 }d.nsh\ erazin-1-yl]pyrazin-2-yl}

oxy) et hoxy] pyri diRy- 2- vyl gawy)h x| | am ne;

[5-({3-[2-({3-[(2R) - 2- Met hyl pi perazi n-1-yl ] pyrazi n-2- yI}oxy)ethoxy]pyrldln 2
- 20 yl }oxy) pentyl ] am ne

5-({3- [%%? &é R) - 2, 4- Di net hyl pi perazin-1-yl]pyrazin-2-yl }oxy) et hoxy] pyri di
n- 2-yl } SRFE2 HEN- g rrethyl pent an- 1| - ami ne;

2- [(2R)v@1ellyﬁlthyl pi perazin-1-yl]-3-(2-{[2-(2-pi perazin-I-ylethoxy)pyridin-3-
yl ] oxy} et hoxy) pyrazine. 25 In another preferred enbodi nent, the invention
ref efs BoFRa dfcross dadingdithevel b) : BEC 2006 V\02004/000830 '

PCT/ SEZQ%%%&&%?—IJI reﬁf‘ab%?l l§5nc101'e preferably 1-6, most preferably 1,

the orientation around the double bond may be either ¢is or trans;
Ry; and Ry, are each independently H or straight or branched C,-C,-alkyl;
or Ry; and R, form to gether with the nitrogen atom to which they are attached a
10  saturated heterocyclic ring.
It is preferred that Ry; and Ry, are both methyl.
Specific compounds of Formula (Ic) are:
2-{2-} {2-[(1Z)-3-(Dimethylamino)prop-1-enylJpyridin-3-yl} oxylethoxy}-3-[(2R)-2-
methylpiperazin-1-yl]pyrazine;
15 2-{2-[{2-[(1E)-3-(Dimethylamino)prop- 1-enyljpyridin-3-y1}oxylethoxy}-3-[(2R)-2-
methylpiperazin-1-yl]pyrazine.

In another préferred embodiment, the invention refers to a compound of Formula (Id)




X0z 0CY-NCH2)0 Ro (CHZ)P NR2 R RlON(CHZ)q Forrrula (Ib) whereln
5 Ro-R5, X,-Y, and Z are as defined above, o0 is. an integer 0-2; p-is_an
i nteger 0-2, wherein o and p are preferably not both 0; qis ang ﬁbﬁr%ﬁﬁ
0-1; Ro |s\1;%%04@)08§64 al kyl, preferably H or nethyl. 1QC,§BE2003”|}0(£0420rrp0unds
of Forrrula(
2-[(2R) - 2- I\/bthyl pi per azi n- h yl]-3-[2- ({f [ (1- met hyl pi peri di n-4-yl)oxy] pyridi
n-3 yl } oxy) et hoxy] pyr azi nej*

[ (2R) - 2- Met hyl pi pelRjz| n: LRs3- [ 2- ({2-[2- (1- et hyl pyrrolidin-2-yl)ethoxy]
yridin-3- yl}oxy)ethoxy[pyrgzine; 15
[ (2R) - 2-¥et hyd pi per azi I']-3-(2-{[2-(pi peridin-3-yhnethoxy)pyridin 3-
1] oxy}effho py zin® 2-7(2R)-2- Met hyl pi perazin- [-yl]-3-
2-[(2-{{1(2_9) - 1- net hyl pyrgolidin-2-yl]methoxy}pyridin-3- yl)oxy] -

t preferred enbodi nent, the invention refers to

2-
p
2-
y
{
e

hoxy} py™eZi I n anot
a conpound of a (I CEI DEC 2006 WO 2004/ 000830 PCT/ SE20031001044 15 4
R3 R5 Y N NR2 Hr\/m
R
R, R14
- Formula (1d)
wherein:
5 RgRs X, Y, and Z are as defined abovs,
W is O or CHy;

1i8 1-11, preferably 1-8, more preferably 1-6, most preferably 1 when W is CHp and most
preferably 2 when W is O;
Ri3 and Ry, are each independently H or straight or branched C,-C;-alkyl;

10 or Ry; and Ry4 form together with the nitrogen atom to which they are attached a
saturated heterocyclic ring. _
| In case W is O, then it is preferred that X=Nand Y = N.' In case W is CHj,
then it is preferred that r =t, X =N, Y =N, Ry3 =R;; and Ry, = Ry,., where t, Ry; and
Ry; are as defined in formula (Tc).

15 It is preferred that Ry3; and Ry, are both methyl.

Specific compounds of Formula (1d) are:
2-{2-[(2-{[2-(Dimethylamino)ethoxymethyl}pyridin-3-yl)oxylethoxy}-3-{(2R)-2-
methylpiperazin-1-yl]pyrazine;-

2- {2-] {2-{3-(Dimethylamino)propyl]pyridin-3-yl} oxy]ethoxy}-3-[(2R)-2-methylpiperazin-1-
20  yllpyrazine.
The compounds of each of Formula (T), (I2), (Ib), (Ic) and (Id) are collectively referred
fo as those of Formulae (I).
In case the compounds of Formulae (I) contain groups which may exist in tautomeric

forms, the invention comprises the tautomeric forms of the compounds as well as mixtures

25  thereof.



R-- CH)t o RL N RI1 12 Formuta (lc) wherein: ' 5 Ro R5, X .Y, and Z are
as defined above, t is an integer -1-11, preferably 1-8, nore pr&t%mmﬁféa
nost preferably 1, the orientation around the doubl e bond may [

or trans; R adfoddse are each independently H or strai gitr/siod3fanehed
C-C4-al kyl; or R11 and R12 form togetther with the nitrogen atomto which

they are attachgduR cm#@onﬁﬂ% Hfﬁ&x%ﬂﬂeﬁ?})%:?ﬁé’ﬁn‘th&%ﬁﬁ%?g&%&rl%?aé@sré)ﬁ{ fa’ figd that

R11 and R12 are both Specl f1°c conpounds are: 2-
{2-] invention comprises the geomemcal 1somers as well as mixtures thereof.

(20 1012) -5 B iy b3l Bhaedyr SOVbARNS dolibudaodok ik 8 Poidaste) (2P0 -2

nmet hyl pi perazin
2- { 2- [ { 2bpelft) us8 i Berapy b h huvnmohginggr-an-agimyl.] pyri di n- 3-yl } oxy] et hoxy} - 3-[ (2R)

| mvemt on. - obal BRetr et B TonamHiHES s Pr U PLERCASOBPOUEB004; 000530
PCT/ SE2 Q@mha8394 orlfounBacddrdiiS toFormMabXiF abdVe aé the aMlive ingrle®Bat, fietdfdpiR13
together with a pharmaceutically acceptable carrier and, if desired, other pharmacologically
active agents.
In yet another aspect, the invention provides a method for the treatment of 2 human or

10 animal subject suffering from a serotonin-related disorder or condition, particularly 5-HT) ¢

* receptor-related, such as memory disorders, such as Alzheimer’s disease; schizophrenia;
mood disorders such as depression; anxiety disorders; pain; substance abuse; sexual
dysfunctions such as erectile dysfunction; epilepsy; glaucoma; urinary disorders, such as
urinary incontinence; menopausal and post-mepopausal hot flushes; fype 2 diabetes; eating -

15  disorders, such as binge eating disorders, anorexia nervosa and bulimia; weight gain _
associated with antipsychotic drug administration, premenstrual tension, sleep disorders; and
particularly obesity.

Another asinéct of the invention provides the use of the compounds according to
Formulae (I) above for the manufacture of a medicament for the treatment of a serotonin-

20 related disorder or condition, particularly 5-HTp( receptor-related, such as memory

disorders, such as Alzheimer’s disease; schizophrenia; mood disorders such as depression;
anxiety disorders; pain; substance abuse; sexual dysfunctions such as erectile dysfunction;
epilepsy; glaucoma; urinary disorders, such as urinary incontinence; menopausal and post-
menopausal hot flushes; type 2 diabetes; eating disorders, such as binge eating disorders,

25  anorexianervosa aﬁd bulimia; weight gain associated with antipsychotic drug administration,
premenstrual tension, sleep disorders; and particularly obesity. The method can include
administering o a subject (e.g., 2 human or an animal) in need thereof an effective amount of
one or more compounds of Formulae (I), their salts, or compositions containing the
compounds or salts.

30 Another aspect of the invention provides methods for modulatmg 5-HTr receptor

function comprising contacting the receptor with an effective stimulatory or inhibitory
amount of a compound according to Formulae (I} above, preferably an effective stimulatory

amount thereof.



Rl R14 Fornula (1d) wherein: 5 Ro-R5, XY, ‘and Z-are as defined above, W.
iIs O or CH2;, r is 1-11, preferably 1-8, nore preferably 1-6, nost preferably
1 when Wis CH2 and nost preferably 2 when Wis 0; R13 and R14 0 ‘
I ndependent |wokboainomssa ai ght or branched Cl-C4-al kyl; 10potsiXhes/@igds R14 form
together with the nitrogen atomto whicis they are attached a saturated

het er ocycl i CThé RGtholidelidefed Mdrsin Qan 415 RCIube he stBIS Sf ﬁéﬁtﬁ?mtgﬁﬁéttﬁé subjettand Y
N. Incase Wis CH2, then it is preferred that Y =N R13

R11 and ififigeed gfiiratmegh of e seroRuin-rglated mgdeaa@oaélﬁa@f |I¢@af§mgwmt@ (lc). 15
' t ' S pr? d;éjfffsﬁ& Eré@&eﬂ?%érf ?xgﬂt R Bt 305 Bkt BV heattPRGE bldiSssogiRAY NS Of

{ [ 2 ( Dl ven W*‘ﬁjﬂcﬁv@ @tehopirion toh ybipetivei(elg.nmBasytaplosby |adtdt ox dieagtbsfi¢ RRbod).

t hyl
o 1%, Oy et B iebb A o afedtfodfop mrmipe 8 mBRTEoR: THSRFES ot hyi pi per a2
in-1- ZQnQIﬂtdeWézﬁBihﬂ@acSH@oﬁﬂWéﬁﬂﬂa@(DﬁﬁEBﬁﬁirmE&hﬁbﬂﬁr a(c&éptamel@lmr(l b), (lc)

and (1d) are collectively referred to_as those of Fornulae (1). In case the
corrpounds of Stk pnether@sieet ofdheinxeutiogperiidss wsthods fos theayrenaration of Higt oner i ¢

forns b ) autoneric fornms of the conpounds as well
as m xtureg L{h?g %?ere%@%%ﬁg%g&% 2004/ 000830 PCT/ SE2003/001044 17 In
case the compofintbier aspecFmﬁthmiraent(oh)rehaatdmnéthOd fmettém:ingtadﬁscg@metri caI

i so i nvent.ion co

ne
mi xt r es ogcﬁg?% S?mpﬁlﬂn%?‘ijé?]ﬂ] enﬁ% ge%?u % qeﬁi,thﬁf%%loﬂl} S re}é@os ﬁ% %o rrp ounds
accor di ngmbburddutPdtradad (I) above, wherein the disorder or condition is selected from memory

disorders including Alzheimer’s disease; schizophrenia; mood disorders such as depression;

anxiety disorders; pain; substance abuse; sexual dysfinctions such as erectile dysfunction;
epilepsy; glaucoma; urinary disorders, such as urinary incontinence; menopausal and post-

15  menopausal hot flushes; type 2 diabetes; eating disorders, such as binge eating disorders,
anorexia nervosa and bulimia; weight gain associated with antipsychotic drug administration,
premenstrual tension, sleep disorders; and particularly obesity.

Astill further aspect of the invention relates to the use of the compounds of Formulae

(D) above for the manufacture of a medicament for the treatment of memory disorders

20  including Alzheimer’s disease; schizophrenia; mood disorders such as depression; anxiety
disorders; pain; substance abuse; sexual dysfunctions such as erectile dysfumction; epilepsy;
glaucoma; urinary disorders, such as urinary incontinence; menopausal and post-menopausal
hot flushes; type 2 diabetes; eating disorders, such as binge eating disorders, anorexia nervosa
and bulimia; weight gain associated with antipsychotic drug administration, premenstrual

25  tension, sleep disorders; and particularly obesity.

Detailed descxiption of the invention
Fitst, the various terms used, separately and in combinations, in the above definition
of the compounds having the general Formula (I} (and each of Formulae (I))will be explained.
30 C1-Cy-alkyl, which may be straight or branched, is an alkyl group having 1-4 carbon
atoms. Exemplary alky! groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
isobutyl, and teri-butyl.



above for use in therapy of a human being. or an.animal..5 Still anot her _*

aspect .of the invention provides a pharmaceutical conposition corrprl E ?i]% a
conmpound according to Fornulae (1) above as the active ingredi er@‘[ B

preferably +wwedaglbersoM th a pharnmaceutically acceptable gﬁ.@%@§3’@§%é i f
ct,

desired, other pharmacologically activg agents. In yet he

i oot suf ParReEHE s \alol fhy be Sl Bihe e o R PR frond Srddly ™

partic Lﬁﬁawhegi t(ﬁaﬂ—ﬁﬁﬁm: groapeﬁ‘menqﬂarg bairedkylaedps ashndePeagindéisydr Slemino-rsuch as
Al zhei rre‘éqi gease g%cgﬁzophreni a; nmood di sorders such as depression;

T .
anxi etxp 'subst ance abuse; sexual dysfunctions such as

erectile dysfslﬂmweﬂkqupabmxancygg@dungmmﬁwaﬁmﬁ%ﬁﬁf such as
urinary incontinence; nenopausal post nenopausal hot flushes; type 2

di aet &3° °@KYLWP§5IGCHY§IGPH’@E’13CY@QWFVLaFé’G]BPW@Q ©yelgberybor der s, anorexi a
nervosa and cud, I aunite i) bedithih: 4 550 ea,tlsq%wéghgrdﬁp%aﬁ%g%k&ndrug

admi ni stration, prenenstrual SI on, eep particularly
obesi t yatomgn Emmplalastp}dcgroms mﬁ@el fmm@ﬂuaccml, mopmnyﬂeu-hutmyluami isdbutyrd. conpounds

di ul ae,.(4l f f ' i h
eat ment. o PSRk husg 87 ¥ bR ay Sk e BT T oty
5- HT2C gaghoe piodis: Fxdngila aﬂ@w Brofs MEINDE ettty CMELH n-frbfdkypRofbpdys] er ' s

di sease; schizop hren@ di sporders such as d%pres& on; anxiety
di st dé?‘%"xyp%Fﬁu’wﬂrB HHo 9&’9&%‘-’&' Ue%¥%ual dysfunctions such as erectile

dysfuncti onig, GRiogPS¥bondH ALGRERS, "@4'%%% | W&nnédfé‘d%o%%af%ﬁ%ia

i nconti nence; nenopausal "and post - hot” t1ushes; type di abet es;
eati ng &Wmﬁd@mnplw@mas’ca@bmbgmw ishert-titoxyeaboyl (2BO&Hor exi a nervosa an d

ot emenot r ua DDA ARN VBRRESRREE SO ol BREEDRNIGHEL MoBEIRE' " T et ho
can i ncfluege chl&ﬂ:rrbmhmt ar iodg, HOAam=wuiyj aeetic acid, HPLCandsmsrhnghqxerfammca mal ) in need

thereof ap, effectiv n of _one or pore conpounds Fornmul ae (1), their
sallPs, g ‘?&r? ’5‘?’?“3 rﬁ%’““é’Bﬁ‘ﬁ‘ﬁ% %Pe@al{)gs B Anot her aspect

of the b} YREL 4, ?Eka%lﬁéﬁegﬁ%ﬂiﬁt oRks” hedns HRANLRY eNHethatddforhRCERAeand UNCL i ON

conprising contacting the receptor with an effective stlrrufatory or
i nhi bi tiehylamins HfA sfeans Eifiproasrtic asid oF Al wgansdetpbydrgf|a. (1) above, preferably

an effectiveyg Ee'nﬂ“_"kﬁﬁl‘afe}i hefPRYAEc tiiBis 804 heterocyclic ring that is non-aromatic

D—|

~ {e.g., partially or fully saturated) and that has carbon atoms and one or two heteroatoms
20  selected from O, S, and N (preferably from O and N and more preferably from N). Examples
of saturated heterocyclic rings have 4-7 members and include piperidine, azetidine,
morpholine, thiomorpholine, pyrrolidine, and piperazine.

Hydrogenation catalyst means a catalyst suitable for catalytic hydrogenation

ordebenzylation, Examples of hydrogenation batalysts are pal]adium on carbon (Pd/C),
25  Raney-Nickel, platinum, platinum oxide and zinc oxide.

Hydrogen source means a reagent used to introduce a hydrogen atom on any atom ofa
compound, including a carbon or oxygen atom. Examples of hydrogen sources are hydrogen
gas and ammonium formate. ' '

Hydroxyethylating agent means a reagent used to introduce a hydroxyethyl group on

30  an oxygen or nitrogen atom of a compound. Examples of hydroxyethylating agents are
ethylene carbonate, 2-bromoethanol, 2-chloroethanol and ethylene oxide.

For the transformation of an alcohol function into an aldehyde finction, the method by
Swermn et al., J. Org. Chem. 1978, 43, 2480-2482, may be used. According to this method, the
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can al so include the step of identifying that the subject 1s in need of ‘
treatnent of the serotonin-related disorder or condition. IdentifyingE® 2006

subject in Wl?ﬁ;?au&bf)ssﬁu‘:h treatnment can be in the judgmenicgdezsuspbfaiLct or a
heal th care professional and can be sypjective (e.g., opinion) or objective

(€.9., HRaRIsalcRdWinfahRil] QlifotRIBOSEAE ¢ '&@ﬂ)diclﬁorzﬁlggmﬁémnt ion also
features a nethod for preparing a conmposition. The netho I ncl udes

conbi ni tparabwepbti8tiC.of Fornul ae (1) with a pharnmaceutically acceptabl e

carder. Stiyl t her ect o | pvention. | des net hods for the
preparation %qrﬂf‘aﬁ:gang@%%ﬁﬁc? agg%glﬁoﬁ%ﬁ?rbmb&#ﬁiﬁﬂalg{% B OWe A1 t her

as pS-Ct _ Gbattitieealdohvlenit metclimgﬂsaltf@ﬁc fnthydridesih iﬂmjagém:;etqumﬂgmmﬁdﬁ SO ][ der or 10
conditiqn, conprising admnistering to a subject in need thereof an

ef f et i Gishiopamapthane ot atemperaREe Pl °Cs e-gcﬂsrﬁllﬁﬂ&?dj(‘&i Quso(Phem, #0063, 7839 di sor der
or condh4epn is selected fromnenory disorders including Al zheiner's

di sease; schi zophrenia; nood di sorders such as depression; anxiety
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nervyosa ag bul im a; weight gaipn ass ciated,mﬁ%h nti psychot,i c drug
adnitfi e ?anFnPowSﬁ%h@ﬁgg?%% sediprgicarhonaty, sediury; ?63’8&? {%Qr?as%‘grticul arly

obesi t ycarﬁbn%&éi;__hﬁ]id@é‘ﬁcﬁ% Icé%ﬁﬁlgﬂﬁoﬂﬂie;fa Hafbd Qdh z@%ofaﬁéi%?ﬁoﬁﬁakpe use of the

conpounds of Formulae (1) above for the manufacture of a nedi canment for the

t r eat mepetassfunndihypdrggeti phosnhetes arrlpotassinmdiveg 2o phiesphate; hydrgrislensish as
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Subst andih RrarBREE sURRTNAINIR 0 AR HTR HERSIAE AR W Aebli™r O PELT

gl aucomesrt-bitoxids, potaishum tberiRutoxddes hndlthing teabytokilepaikylaminee sudsopausal and
post - menopausal hot flushes; type 2 djgbetes;  eating.disorders uch as

i ndé o SietAtpTaiPe dtErRrepylazmgr.ans Hsneropslothyiamine: beferasy el apipcH et &

associ a t%mﬁna@&ihﬁl%y@,hqaﬁcﬁné; N Lty ihiBdz8 e %git@fb, bieyEliashesath 25 t ensi on,

sl eep disorders; and particularly obesity. ail ed description of the

i nvent i ds§-dizabicycle(#d.QyandesrTsenepsnddhydede suches diftwm hydudry sphiaddidat i ons, in
the aboyg, Igjoet;ésﬂintﬂy(aﬂde. The base chosen for a particular conversion depends on the nature of

the starting materials, the solvent or solvents in which the reaction is conducted, and the

20  temperature at which the reaction is conducted.

The term "prodrug forms" means a pharmacologically acceptable derivative, such as
an ester or an amide, which derivative is biotransformed in the body to form the active drug.
Reference is made to Goodman and Gilman’s, The Pharmacological basis of Therapeutics, gh
ed., McGraw-Hill, Int, Ed. 1992, "Biotransformation of Drugs, p. 13-15; and “The Organic

25  Chemistry of Drug Design and Drug Action” by Richard B, Silverman. Chapter 8, p 352,
(Academic Press, Inc. 1992. ISBN 0-12-643730-0). ' _

"Pharmaceutically acceptable” means being useful in preparing a pharmaceutical
composition that is generally safe, non-toxic and neither biologic ally nor otherwise
undesirable and includes being usefisl for veterinary use as well as human pharmaceutical use.

30 "Pharmaceutically acceptable salts” mean salts which are pharmaceutically acceptable,
as defined above, and which possess the desired pharmacological activity. Such salts include
acid addition salts formed with organic and inorganic acids, such as hydrogen chloride,
hydrogen bromide, hydrogen iodide, sulfuric acid, phosphoric acid, acetic acid, glycolic acid,

maleic acid, malonic acid, malic acid, oxalic acid, toluenesulphonic acid, methancsulphonic



of the conpounds having the general Formula (1) (‘and each of -For nul ae"
(I))wll be explained. 30 Cl-C4-al kyl, which nmaybe straight or branﬁgﬁd
an al kyl group having 1-4 carbon atons. Exenplary al kyI groups i nglu 2305

nethyl, et hylo 208dabs3py! , isopropyl, n-butyl, sec-butyl, por&aBiebydiossand
tert-butyl. gj DEC2006 WO 2004/ 000830 BCT/ SE2003/001044 19

Am no- Ceid Ariflokdabetic Mt fufiBit 271, SiccAic gaEX ful?tf @c?(f e aﬁéylfen% $4a 2l kyl group

directly ‘attached to an am no group. nmpl ary dm noa groupsf i ncl ude
2- am no@cerpic aclg, isgthienicracidli.oRrhydremyeihalselphondc avid)uing khe 12- C6- cycl oal kyl is a

are oycl opr opeitie RS Pnete S0 BoBhIARs of e TR dsuger koo | o' UG,
may ble sxtanwhgiatlomasr dhindnativadf thﬁ@ﬁeﬁﬁydon@hﬁm bn&b&tlhe_&g:e&rl[ éstmgltean i’vlt OfTB-d
ary a up ., acety], propionyl, n-butyryl, an
ISOEEtyI‘W (i%lséo‘%éi’ F?Mﬁa %ﬂﬁié W%st"?fﬁ‘%?f mpoungs, SpticebFomes, 4n al koxy
group hawi dniktufesGRerbeakd Qfﬁﬂtofé&%fmhﬁﬁdéd%ﬁﬂi(%e Q%n%'é%‘ftﬂe’]ﬁ%ﬁ%@n et hoxy,

et hoxy, n-propoxy, |sopropoxy, 10 butoxy, sec-bdtoxy, Tsobutoxy, and
t er t - butesny “entpegen!’ (eRbispmar @nda%lmmﬂgsaaﬂn@ﬂ’@ts -idokaerly group directly

Cert < but oxydaPeifl BREe bR b R o B o e eans.
di et hyésimpduans Sebordiak 98 Exaipdisl-3 hhd' 61, aﬁthﬁféiﬁaha%ﬁ@&o hlly 0do, HOAc neans

acetic acid, HPLC neans high performance liquid chro tography, HRVS
meats hacghpta‘dsaahtﬁtamhsoiaﬂss spectrorretry, OTs means tosylate i.e

par a-tol uenesul f ans ate i,.e. .methane nate. TEA neans
triethyl am H& BFE‘ efgga}ﬁge,t qqq%%tgngﬁié@reg@tdnva@ ﬁ"@é‘ﬁifﬁféfﬁjﬁhydrof ar an.
The tert@@auﬁaawf@ﬁmtaﬁﬁ@ﬂxﬁﬁje& suﬁ@ﬁlgﬁ%mt@seﬁm&ﬁﬁ@él%aaisbﬂef &g that is
non-aromatic (e.g., partially or y saturated) and that has carbon atons

and onecoadmpmaﬁ@tmlmétféhc me@@ﬂ-@@t@dsuph mnemols ispndersysperasf erably from O
and N a m)re refer from of saturated heterocyclic rings
have 4- S e sl dapRRsion; fBRAH Aot

t hi I!Tmrlfhlilmshli%&ncd)aﬁhé@ |séﬂiaﬂ&ysﬁﬂi&ﬂoﬂ'sﬁ@f&%7etddﬁle dVRIhQERR alilcphy; GRbdinkst neans a
catal yst suitable for catalytic hydrogenation
urinary disorders, such as urinary incontihence; menopausal and post-menopausal hot flushes;

type 2 diabetes; eating disorders, such as binge eating disorders, anorexia nervosa and
bulimia; weight gain associated with antipsychotic drug administration, premenstrual tension,
sleep disorders; and patticulatly obesity. The 5-HT9 receptor-related disorder includes any
20  disorder or condition that is modulated by the 5-HTo( receptor. Preferably, the compounds of
the present invention may be used in the treatment of disorders and conditions where a 5-
HTy( receptor agonist is desired or required.
The compounds of the present invention in labelled form, e.g. isotopically labelled,
may be used as a diagnostic agent. Examples of such labels are known in the art and include
25 B, ¥, %2p, g, ¥, 1'C, *H, and the like,
Another object of the present invention is a process for the preparation of a

compound of the Formula (Ia), which process comprises:

a) reacting a compound of Formula (II)
30



ordebenzyl ati on. Exanpl es of hydrogenation catal ysts are palladi umon carbon
(Pd/C), 25 Raney-Nickel, platinum plati'numoxide and zinc oxide. Hydrogen
source nmeans a reagent used to introduce a hydrogen atomon any atomof .a . -
compound, including a carbon or oxygen atom Exanples of hydrogefj $ﬂ&ﬂbamm
are hydr ogewo magoosazsl anmoni um f ormat e. Hydr oxyet hyl at i ngTayessoneans a
reagent used to introduce a hydroxyethyl group on 30 an oxygen or nitrogen
atom of a conRound. Exanpl es of hydroxyethylating agents are ethylene

car bonate, 2-hPonpethanol, 2-chl oroethanol and ethyl ene oxide. For the

i al cohol function into an al dehyde function, the nethod
by Swern af al.[, J. Og. Chem 1978, 43, 2480-2482, may be used. According
od M he pl DEC 2006 WD 2004/000830 PCT/ SE2003/001044 20

~al cohol rebct edi th di met hyl sul foxi de and oxalyl chloride in

di chl oronet hane at a tenperature of 78C. For the transformation. of an

al cohol function into a suitable |eaving group, one may treat the al cohol

W th nethanesu!fonic anhydride in the presence of triethylanmine in 5

di chl or at a tenperature of 0C, e.g. as disclosed in J. Og. Chem
2000, 6fmnerd§39- 7846. A base is any substance that produces a negative ion
and denotes electrons to an acid, if present. The term "base" as used

her ef n, Xu spelegtethfromd, CoRyomtd Icapabl e of accepting protons during the course

of a regction. I f in  honat e. .sal.t uch _as.gotassi um
10 car bo?i'ga{f gr,e e%%?]gﬁs%ﬁuﬁﬁnﬁyggfgglgg% Iél?tlhgg%irﬁeﬁoﬁr%Wgﬁbagﬁ%aﬁtrﬂnﬁiog tbonat e,
and cesRyiwmhy@egdpnat e; hal i des such as cesium fluoride; phosphates such as
pot assi um phosphat.e ot.assi um di hydr ogen phosphate, and potassi um hydrogen
phosphaﬁg}aﬁwwa@ﬁ%ﬁ@: li t hi um hydr oxi de, sodi um hydr oxi de, and

pot assi um hydr oxi de; al koxi des such as sodi um tert-butoxide, potassium
tert-butoxide, and lithiumtert-butoxide; alkylam nes such as 15

triethylamne, dii opyl am ne, and dii sopropyl et hyl am ne; heterocyclic
am nes such as 4- |di nefhyl am nopyridine, 2,6-1utidine, 1-nethylim dazole,
pyridin&; bi cycl iesamhes such as 1, 8-di azabi cycl o(4. 3. 0)undec-7-ene; and

hydigydes such #2 1i tBi um hydri de, sodi um hydri de,

Formula (IIT)
wherein Y is a suitable leaving group selected from CI, Br, I, OTs, or OMs;
in the presence of a base, such as potassium carbonate, triethylamine, or pyridine, in a solvent

15  such as acetonitrile, to give a compound of Formula (IV):

l 0
~
Ry N X,
Formula (IV)

20  wherein X; and R3-Rs are as defined above;

b) reacting the compound of Formula (IV) with a compound of Formula (Va) in the presence

of a base, such as potassium tert-butoxide, in a solvent, such as toluene,



and potassi um hydri de. The base chosen for-'a particular conversi-on depends - -~
on the nature of the starting materials, the solvent or solvent ilii rumﬁlﬁgb
the reaction is conducted, and the 20 tenperature at which the r ét'ro 1
conduct ed. wWoeos@teso Prodrug fornms” nmeans a phar macol ogipeglsoodf@eat abl e
derivative, such as an ester or an amye, which derivative is

bi ot ransfig®ged in the body to formthe active drug. Reference is nmade to
Goodman and @ | man's, The Pharmacol ogi cal basis of Therapeutics, 8tb ed.,
NbGang%,l, Jut Ed. 1992, "Biotransformation of Drugs, p. 13-15; and "The
Organi c 2351%‘ g—,of Drug Design and Drug Action" by Richard B.

Si | ver man. , p 352. (Academ c Press, Inc. 1992. | SBN

0-12-643730- 0). Phar maceuti cal |y acceptabl e" nmeans being useful in
preparing a rj-har maceutical conposition that is generally safe, non-toxic
and neither biologically nor otherwise undesirable and includes being
useful fepmie jnary use as well as human pharnaceutical use. 30

" Phar naceut | caI acceptabl e salts" mean salts which are pharnaceutically
accept abWigrein:as defl ned above, and whi ch possess the desired pharnacol ogi cal

activjty, Such sal.t cid ad salts formed with organic and

i nor gdamﬂ(%1 %Pilﬁtfgeré)u@ﬂ gﬂ%@HmerWPgﬁ%b’ﬁ 3: hydrogen broni de, hydr ogen

i odi de, rsight thtdger @61 ﬁ,W}&P&ﬁﬂi&Qﬁm%fﬁﬂjnquﬁ&%bﬂyCatqusgl glycolic acid, maleic
aci d, Ionlc acid, malic acid, oxalic acid, toluenésul phonic acid,

met hanestaipNBARxorORs, Where006 WO 2004/ 000830 PCT/ SE2003/ 001044 21 aci d,

trifluor rtaric acid, citric
aci d, befg’?%lmék grg i gblfjmdés; cor %ﬂgf Iﬁ%ﬂl s&mgﬁ géeifbrlﬁﬂgﬁ?‘féé’a@f Sﬁ(?]?
2- hyd r 0xo7 & hnd BUfOphcbmg%eamtﬂ)theamﬂogehatohn ioenhlc'ﬁl'ﬂleﬁhﬁmﬁhcheaﬁ satgRgkdher ei n

i nclltbdeqle%o%ga}/l axis of the named di sorder or condition, or amelioration or

el i mnat1on ctlﬁlg’dl sorder or condition once it has been established. 5 It

shoul d ne,lmnmd.ozk@tajmtomﬁq d@-(L'?'-CZ—‘a]k?’Emﬁo’iCQm Jafkg1,conpounds, opti cal
i soners, as mixtures there and all i56topes are included wthin

the scoﬁ%g‘HPaP?F@P?Wé’ﬁFPBWﬂa@hheans "ent gegen" (trans-isonmer) and Z means
"zusamen" (cis-isoner). Presently preferred conpounds of the general
Formula (I) above are the conpounds according to Exanples 1-3 and 6-27; and

t heir phar rrac?_isogi cally 1O/Ee’bjpt abl e salts and sol vates.

_R4 X O\/\O 0

15
Formula (VIa)
wherein:

R3-Rs, m, and 1 are as defined above,

20  c¢)treating the compound of Formula (VIa) with an aqueous acid such as aqueous acetic acid
or aqﬁeous hydrochloric acid, to give a compound of Formula (VIIa):



As rrentl oned above the corrpounds of the pr esent |nvent| on are useful f-Or-
the treatnment of a human or ani mal subject suffering froma
ser ot oni n- reI ated di sorder or conditi.on, particularly 5-HT2C g1 OEC 2006

recept or-r e‘ﬁ% 335'Ch as nenory di sorders such as ﬂgg%g ofhl sease
schizophre B4 di sorders such as gepression; anxiety disorders;

pain; substa ‘e abuse; sexual dysfuncglons*such as erectile dysfunctlon,
epllepsy gl urinary disorders, such as urinary incontinence;
- pausal hot flushes type 2 di abetes; eating

di sor der , as b nge%tl ng di sorders, anorexia nervosa and bulim a;
wei ght gai il assgciated. with antipsychotic drug adm nistration, prenenstrual
t ensi onR aep O rders and particularly obesity. The 5-HT2C

nodul at ed by the 2C receptor. Preferably, the conpounds of the present

i nvention may be ge treatnent of disorders and conditions where a
5- HT2C receptor agonlsp3 Qesired or requi red. The conpounds of the
present invention in |aRglled form e.g. isotopically labelled, may be used
as a diagnostic agent. Exanples of such | abels are known in the art and
include 25 1311, 355 321, 1sF 14C, 11C, 3H, and the |ike. Another object of
t he pr§§ent kgéﬁ?tion is a process for the preparation of a conpound of the
For mul , ch process conprises: a) reacting a conpound of Formula
(1) Sfnekdse 2006 WD 2004/ 000830 PCT/ SE2003/001044 22 R3 R4 off R N X1
Formula (Il1) wherein:. 5 Xl is selected fromF, O, Br and I, R3-R5 are each
i ndeépe HﬁéﬁtFymm?nﬁ@ﬁééﬁﬁmdﬁbﬂﬁyl or. met hoxy, prOV|ded that at |east one of
R3- R5 is hydrogen,

receptor Sr el at ed d| sﬂr der includes any 20 disorder or condition that is -

d) reacting the compound of Formula (VIIa) with a compound of Formula (VIII) in the
presence of a base, such as potassium tert-butoxide, in a solvent, such as methyl tert-butyl

ether or toluene,

Ny Ris
' [N/:[N/\I
. O/]\]/NRz

Ry

Formula (VIID)
wherein

15 = Rgpand Ry are each independently H or CHs;
Ry is selected from C,-Cy-alkoxycarbonyl, benzyl, trityl, C1-Cy-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and C,-C4-acyl,
Ri;5 is halogen, such as chlorine, to give a compound of Formula (Ja) wherein X = NandY =
N:

20



with a conmpound of Formula (IIl):- 10 0 O  Formula (I11t) wherein Yl is a

suitable | eaving group selected fromd, Br, |, OIs, or OVs; in %Qeﬂ@g%ace
of a base, such as potassium carbonate, triethylam ne, or pyridihe, Ina
solvent 1 cetonitrile, to give a conpound of - R3 Ra
| ,/~0 0 %8W0&%@wl a (1v) 20 whergin XI and R3-R5 g{?@&ﬁaﬂgbﬂo&ﬁztx)ed above;
b) reacting the conpound ﬁf Formula (I'V) with a conmpound of Formula (Va) in
the presence of a base, gtch as potassiumtert-butoxide, in a solvent, such
as toluene, Q1 DECRQQ6 04/ 000830 PCT/ SE2003/001044 23 HO (CH2) m,
fCve2)n R6 Formula ( erein: 5 mis an integer 0-10, preferably 0-7,
mor e prefgrablgy. O- n integer 0 or 1, wherein the sumof mtn is

preferafjly | edst O Is NR7Rs or OR9, wherein R7 and Rs are each
i ndepen enyy H or straigRt or branched G -C4-alkyl; or R7 and Rs form
t oget her NTieNi troge tomto which they are attached a saturated 10

het erocyclic rjing; |IR9 i ?Qlfllm no- C2- C4- al kyl or
N, N-di - Cr C4- I o- I to give a conmpound of Formula (Vla): n
Oﬁ(}aﬁ‘&xﬁ”ﬂa Qm\a@)(ez)n g np (VI a)
R, Re

Formula (Ja)

wherein Rg-Rg, m, and n are as defined above;

e) if desired, separating a racemate obtained into optical isomers and/or forming an acid

addition salt with an organic or inorganic acid,

1) if R, in Formula (Ia) following step d) is a nitrogen protecting group, such as +-BOC, trityl,
10 and benzyl, removing said nitrogen protecting group, such as under acidic conditions (e.g.
triflucroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic

conditions, to provide the compound of Formula (Ia), wherein R; is hydrogen.

Another object of the present invention is a process for the preparation of a compound of the

15  Formula (Ib), which process comprises:

a) reacting a compound of Formula (II)

20
Formula (II)
wherein:
X, is selected from F, CL, Brand I,



R& 00 RNOCHM( 2) )CM2)n Re 15 Formula (Vla) wherein: R3-R6, m-
and n are as defined above, 20 c) treating the conpound of Formul a. (\f a) -
with an aqueous acid such as aqueous acetic acid or aqueous hydrﬁ)dhﬁBE@ﬂHﬁ
acid, to give a conpound of Fornmula (Vita): 1 DEC 2006 WD 2004/000830

PCT/ SEzoos/mmwGQ&@O R3 R& | O ~~OH i RS NO (CH2) mPAaHE5%00IPY  Formul a
(Vila) wherein: ' and n ar& as defined above, d) reacting the

conpounB8# am@ﬁqh}néep@ndqnay Hyhelagen, wsthybereetemcympvideditheiatigeyt qug of Re

presencg, ffy @[b%%e such as potassiumtert-butoxide, in a solvent, such as

met hyl tart ether or toluene, 10 N Rls CNN R~-NRZ
witha compound of Formula (I1I):
S
5 MO e}
Formula (IIT)

whelfein Y is a suitable leaving group selected from Cl, Br, I, OTs, or OMs;
in the presence of a base, such as potassium carbonats, triethylamine, or pyridine, in a solvent,

10  such as acetonitrile, to give a compound of Formula (IV):

Formula (IV) |
15  wherein X; and R3-R; are as defined above;

b) reacting the compound of Formula (IV) with a compound of Formula (Vb) in the presence

of a base, such as potassium terf-butoxide, in a solvent, such as toluene,

HO
“(CHy)o
(CHz)lf

RioNs
20 (CH,)q

Formula (Vb)
- wherein:

o is an integer 0-2;



R Formula (M1Il) wherein 15 RO -and RI -are each i-ndependently H or -CH3; R2 -
is selected from C - C4-al koxycar bonyl, benzyl, trityl, d-C4-alkyl, '
2-hydroxyethyl, 2- cyanoethyl, tetrahydropyran-2-yl, and Ci-C4-a§\l DER 206s.
hal ogen, sugp @844 i ne, to give a conpound of For nul afdfﬁ‘)zodﬁfﬂ&rl%gi n X =N
and Y = R 20 DEC 2006 WD 2004/ 00083@y PCT/ SE2003/ 001044 55 R4 R5 | NO
N N N Q: E%?g%) Ghie) la (la) wherein Rc-R5, in, and

n are ?gs%@% e %’bove%ﬁég}% L{Efpr%rg?ﬁgg?:%tgghr ating a racenate obtained

i nt o opmtis emintegehrs and/or forming an acid addition salt with an organic

or i norgani id, f) if i3 Forpula (la) following step d) is a nitrogen
pr ot ecﬁ%’d%@%b&*@@éﬁ%@%ﬁ ,mteﬁ?iﬂ’yl, 10 and benzyl, renoving said

ni t r ogengiRe @t@BHdvAE ofF@ia QB as under acidic conditions (e.g. “
trifluoroacetic acid in a solvent such as chloroform, hydrogenolytic. or
non5hydr ogenolytic conditions, to provide the conpound of Fornula (la),

wherein R2 is hydrogen. Anotbher object of the present invention is a process
for the prepRéation of ac ound of the 15 Fornmula (Ib), which process

conpr.i sgs:
Sﬁ4 0\/\0 0O

0
~(CH,)o

(CHZ)?

RN
10 \(CHz)q

Formula (VIb)
wherein:
10  Rs-Rs and Ry, 0, p, and q are as defined above,

¢) treating the compound of Formula (VIb) with an aqueous acid such as aqueous acetic acid

or aqueous hydrochloric acid, to give a compound of Formula (VIIb):

15

Formula (VIIb)
wherein:
R3-Rs and Ryg, 0, p, and q are a8 defined above,

20



a) reacting a conmpound of Formula (11)° Ri3 R4 " :CH ‘RSN X 20 Formula (11)-
wherein: X is selected from-F, C, Br and I, 1 DEC 2006 WO 200@ Pgﬁnggg
PCT/ SE20031001044 26 R3-R5 are each independently H, hal ogen, or

met hoxy, prwoio@modsbat at | east one of R3- R5 is hydrog@@;nsm(mgm@o@orrpo_und
of Formula (IIl1): Yc 50 O Fornulaz(lll) wherein Y1 is a suitable

| eavi nod)aeRuRg e karpQhdior BBikila (Biib) with Ahepofifd MNMombR (WiF) RArksence of a
base, such as potassi um carbonate, ‘triet hyI am ne, or pyridine, in a solvent,

10 suchPisssnercfedasesurh as patessigm/srtputosidednsdosentrches methyltert-tatylo 0 0 R, N
Xt Fornya OHO\{% 5 wherein XI and R3-R5 are as defined above; b) reacting

t he conpound o ormula (1V) with a conpound of Fornmula (Vb) in the presence
of a base, such as potassiumtert-butoxide, in a solvent, such as toluene,
HOB CH2)0N (CI—&)P ‘RaoN E '

PN
/KrRz

Formula (VIII)
wherein
Ry and R, are each independently H or CHj;
10  Ryis selected from C;-Cs-alkoxycarbonyl, benzyl, trityl, C,-Cy-alkyl, 2-hydroxyethyl, 2~
cyanoethyl, tetrahydropyran-2-yl, and C,-Cy-acyl,

R;s is halogen, such as chlorine, to give a compound of Formula (Ib) wherein X =Nand Y =

N:
R,
R, 7 ] Rs
EI T
~(CH,)o

NR,
)\r oy

R10 ~
CH
5 (CH,)q

Formula (Ib)
wherein Rg-Rs, Ryg, 0, P, and q are as defined above;

20  e)if desired, separating a racemate obtained into optical isomers and/or forming an acid

addition salt with an organic or inorganic acid,



20 '-(CH2)g Fornula (Vb) wherein: -0 is-an integer 0-2; QL DEC 2006 WO
2004/ 000830 PCT/5E2003/001044 27 p is an integer 0-2, wherei nﬂqilg ﬁ Qﬂﬂ%re‘
preferably not both O; g is an integer 0-1; RIOis Hor G -C4¥d g ,

preferably Wwoahoseishy! ; to give a conpound of Fornul a eMrREsconeefas R4 00 O
RS N~~ CH2)o (CH2)p RION'(CH2)gq Forgmula (VIb) wherein: 10 R3-R5 and R,

o, p, : ' . (£ i ' - F la (VIb
W th an e T Bl AL KRB o g B A O B i or
aci d, t anddievayl,acmovippsridnifiogéiopuoteiing svbuph juch R under Geidic@dndifiors(e.gCH2) o
(CG2)p ! oNroé. 96@318 in al 5501\56% Tichhs (:ﬁllkéo?gm),%&[o%éﬂ]&lyﬁc or non-hydrogenolytic

conditions, to provide the compound of Formula (Ib), wherein R is hydrogen.

Another object of the present invention is a process for the preparation of 2 compound of the

Formula (Ia}, which process comprises:

a) reacting a compound of Formula (IX) with a benzylating agent, such as benzyl chloride,
- 10 benzyl bromide, or benzyl tosylate, in the presence of a base:

R
R; OH
R; OH
Formula (IX) .

15  wherein Rs-R; are each independently H, halogen, methyl, and methoxy, provided that at least
one of R3-Rs is hydrogen, to give a compound of Formula (X):

R, |
R; o
R; OH

20  Formula (X}
wherein Rs-R; are as defined above,

b) reacting the compound of Formula (X) with a compound of Formula (XTa) in the presence

of a base, such as potassium carbonate, in a solvent, such as acetone:

25



R3-R5 and RIO, o, p, and q are as defined above, 20 1. DEC /UC WO
2004/ 000830 PCT/ SE2003/001044 28 d) reacting the conpound of Forrrulﬁé hl b)
with a conpound of Formula (VIII) in the presence of a base Sl{i;l‘i

pot assi um twpHhhodRkhseyd de, in a solvent, such as methyl tegtsPiodborosgt her or
toluene, NR1I5 14 N N ~N O 5 R formula (VIIl) wherein RO and Rl are

each inde dently Hor CHs; 10 R2 is selected from Cl-C4-al koxycar bonyl ,
benzyl, trityl, C-C4-alkyl, 2-hydroxyethyl, 2- cyanoethyl,
tetrahyd{) X an 2-yl, and Cl-C4-acyl, R15 is hal ogen, such as chlorine, to
give a conp Uhfb )ﬁorrrula (1b) wherein X = Nand Y= N R4 R3/ R5 NX~~ N
N N CHZ) o NR2 CH2)P RI RION 15 \(CH2)q Formula (Ib) wherein Ro-R5,
R10, o, p, an are as defl ned above; )

Formula (XTa)

wherein

53 Xjishalogen, OMs, or OTs:
m is an integer 0-10, preferably 0-7, more preferably 0-5,
nis an integer 0 or 1, wherein the sum of ni+n is preferably at least 1,
Rg is NR7Rg or ORg, wherein
Ry and R; are each independently H or straight or branched C1-C4-éﬂcy1;

10 orRy and Rg form together with the nitrogen atom to which they are attached a saturated

heterocyclic ring;
Ry is amino-Cy-Cy-alkyl or N,N-di-C;-Cy-alkylamine-Cy-Cy-alkyl,
to give a compound of Formula (XIIz):

R; 0
CH,)m
(CHy) \fCMez)
15 Re
Formula (X1Ia)
wherein '
R3-Rs, m, and n are as defined above;
20

¢) freating the compound of Formula (XIIa) with hydrogen in the presence of a hydrogenation
catalyst, such as palladium on carbon, in a solvent, such as methanol, to give a compound of
Formula (X1ITa):



20 e) if desired, separatlng a racemate obtalned into optlcal i.somers and/or . .
formng an acid addition.salt with an organic or i norganic acid, 01 DEC
2006 WD 2004/ 000830 PCT/ SE2003/ 001044 29 f) if R2 in Formul a (| 4 BEC 2006
followi ng s a nitrogen protecting group, such rltyl

and benzyl.w?%ﬂgépﬁgosald ni trogen projecting group, su?ﬁT Egﬁﬁ@%b aC|d|c
condi tions (ﬁ.g. trifluoroacetic acid in a solvent such as chloroform,

hydr ogenol yt{€ or non- hydrogenol ytic conditions, to provide the conmpound of
whdDdi n R2 i s hydrogen. 5 Another object of the present
process for the preparation of a conpound of the Fornula
(I's), whi gcess conprises: a) reacting a conpound of Fornmula (IX) with a
benzyl @4ng™s such -as benzyl chloride, 10 benzyl brom.de, or benzyl
tosyl at& in the ﬁ? ence of a base: R3 R4 OH R5-OH Formula (IX) 15
wherein R3-R5 are ea h i ndependently H, hal ogen, nethyl, and nethoxy,

provi ded that at(Qrb¥® &Pe of R3-R5 is hydrogen, to give a conpound of
Formula (X): R3 I R4 C 20 Formula (X) wherein R3-R5 are as defined
above, b) reacting thergonpound of Fornmula (X) with a conpound of Fornul a
(Ma) in the presence of a base, such as potassium carbonate, in a solvent,
such as acetone: 25 0 1 DEC 2006 WD 2004/ 000830 PCT/ SE2003/ 001044

Formula (XI1a)

wherein R3-Rs, m, and n are as defined above;

i nvention

d) reacting the compound of Formula (XIITa) with a hydroxyethylating agent such as cthylene
carbonate in the presence of a base, such as potassium carbonate, in & solvent, such as N,N-

dimethylformamide, to give a compound of Formula (XIVa):

10

Formula (XIVa)

wherein R3-Rg, m, and 1 are as defined above;

15  ¢)reacting the compound of Formula (XIVa) with a compound of Formula (VII) in the
presence of a base such as potassium tert-butoxide, in a solvent, such as N,N-

dimethylformamide:



30 X2\ (CHZ)m 4CMe2)n Re Fornula (Xla) wherein 5 X2 is- halogen, OVs, or

Ofs; mis an integer 0-10, preferably 0-7, nore preferably 0-5, n'is an
integer 0 or 1, wherein the sumof mtn is preferably at | east 1§ 3EICs 2005
NR7Rs or OR@io 2b@i@is® R7 and Rs are each independently K GicpShsad@nt or
branched C -C4-al kyl; 10 or R7 and Rs §prmtogether with t(1e nitrogen atom
to which ey_Rr[e attached a saturated heterocyclic ring; R9 is

am no- CI¥al kyl or N, N-di-d - C4-al kyl ami no-C2-C4-al kyl, to give a
compoun ormula (XIla): R3 4\ 5 :'ci CHm( 2) "4Cv2)n 15 Re
Formul a arN ein R3-R6, m and n are as defined above; 20 c)

treating theDﬁESrr%o/Nnd of Fornmula (XlIla) with hydrogen in the presence of a

hydr ogenat i t, such as palladiumon carbon, in a solvent, such as

“methanol, t'® give a conpound of Forrula (Xl Ha): 0 1 DEC 2006
. R _

1

Formula (V 118]

wherein

5 RoandR, are each independently H or CHs;
Rz is selected from C;-Cy-alkoxycarbonyl, benzyl, trityl, C;-Cy-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and Ci-Cy-acyl,

Ris is halogen, such as chlorine, to give a compound of Formula (Ia) wherein X =N and Y =

N:
10
R,
R, Ry
U
Z 0
SN
NR CH,)m
| R, _ Rs
. Formula (Ia)
wherein Rg-Rg, m, and n are as defined above;
15

f) if desired, separating a racemate obtained into optical isomers and/or forming an acid

addition salt with an organic or inorganic acid,

g) if Rz in Formula (Ta) following step €) is a nitrogen protecting group, such as +~BOC, trityl,
20  and benzyl, removing said nitrogen protecting group, such as under acidic conditions (e.g.
 trifluoroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic

conditions, to provide the compound of Formula (Ia), wherein Ry is hydrogen.



VIO 2004/ 000830 PCT/ SE2003/ 001044 31 R3 Rt OH R 0. (.vmz).n{ﬁ_;Ec:\/éz')n Re
. Formula (XIlla) wherein R3-R6, in, and n are as defined above;
reacting the conpound of Formula (XI Ila) with a hydroxyethylatin hm 280k h

as ethyl enewsapbapghe i n the presence of a base, such aj ,@ @0];62]0
carbonate, in a solvent, such as N, N- dinethyl formam de, agrv onpound

of Fornmula ()IVa): R3 4 O-\OH RS p (CH2)m, 4Cve2)n 10 Re Fornula (Xl Va)
wherein R3-R6, in, and n are as defined above; 15 e) reacting the conpound
of For rmlothe( ojat pf thietphesent Gpientietnid a@iocEwforthe pieparhtion éffa dongowpl eftknce of

abase such mobﬁm umtert-butoxide, in a solvent, such as N, N

di et hy PFSH SSYPPIIAEFS> 004/ 000830 PCT/ SE2003/ 001044 Y 32 CN- R SN
N RNR2

5  a)reacting a compound of Formula (IX) with a benzylating agent, such as benzyl chlGride,

benzyl bromide, or benzyl tosylate, in the presence of a base:

Ry

R; OH
R; OH

10 Formnula (IX)
wherein R;-Rs are each independently H, halogen, methyl, or methoxy, provided that at least
one of R3-Rs is hydrogen, to give a compound of Formula (X):

RS
Rg OH
Formula (X)
wherein Rs-Rs are as defined above,

15

b) reacting the compound of Formula (X) with a compound of Formula (XIb) in the presence

20 of abase, such as potassium carbonate, in a solvent, such as acetone:



OR Formula (MI1) \A,h-émrei n 5 Ro and RI are each mdependently H.or CH3;. |
R2 is selected from C.- C4-al koxycar bonyl benzyl S trityl, d-C4-al kyl , B
2- hydroxyet hyl, 2- cyanoethyl, tetrahydropyran 2-yl, and CI CA- a@/i Bﬁ%!}%

hal ogen, suGRoagfehlsey i Ne. to gl ve a conpound of Formul a
and Y = N 10 R4f6|-8§f I~ NNO NI%%(CJ—lZ)mRO(GVE*Q%T/SZ"OWIWG’u1

Forrrula_T gﬁ{reln Ro-R6, in, and n are as defined above; 15 f) if

desire separatiing a racemate obtained into optical isoners and/or formng
an aci dwhad:dltlon salt with an organic or inorganic acid, g) if R2in

For mul Ig foII Wi ng step e) is a nitrogen protecting group, such as

t- BOC 71 élpgen O Saﬂ‘borﬁ%nzyl renmoving said nitrogen protecting group, such
as undq;lsgﬁhﬂég“erggndl tions (e.g. trifluoroacetic acid in a solvent such as
chlorof orm), hydrogenol ytic or non-hydrogenol ytic conditions, to provide

t he komémmt@r%rmm(olﬁ)ip anhgreferablyRibtibethidy dr ogen.  DEC 2006 WO

2004/ ooqogggug%y §|§2003/ 001044 -
Rip is H or C;-Cy-alkyl, preferably H or methyl;
to give a compound of Formula (XIIb):

ﬁv@

O\ CH,)o
(CHQ)‘I)
Formmla (X1Ib):
wherein:
Ri-Rs, Ry, 0, p, and q are as defined above,
15

¢) treating the compound of Formula (XIIb) with hydrogen in the presence of a hydrogenation
catalyst, such as palladium on carbon, in a solvent, such as methanol, to give a compound of
Formula (XIIb):

20



33 Anot her object of the present .invention.is.a process for .the preparati on -
of a conpound of the Fornula (1b), which process conprises: 5 a) @ §
conmpound of Forrmula (IX) with a benzylating agent, such as benzyl &:l’nl ¢c3-’gﬂ -
benzyl br omvygego9iceRnzyl tosylate, in the presence of aﬁ?ﬂ%‘&f’w 10444 H RS
OH 10 Fornula (DC) wherein R3-R5 are eggh independently al ogen, net hyl,
or nethoxy, provided that at |east one of R3-R5 is hydrogen, to give a
conmpound of Forrmula (X): R 4 R5 a OH 15 Fornula (X) wherein R3-R5 are as
def i nedFeapoladXIIY2- -, CH b) reacting the conpound of Fornmula (X) with a
corrpoundléof Formula (XIb) in the presence 20 of a base, such as potassium
car bonat &%n a sol vent, such as acetone: (CH )P R1ON ~(CHA 41GEC200" WO
2004/ 00RSBORLy, o'ly &Eﬁ@%/aﬁﬁéﬁibﬂaeo% 34 Fornmula (Xib) wherein: X2 is

hal ogen, OWs, Ofs; o is an integer 0-2; 5 pis an integer 0-2, wherein o
and “*pare pref erably not both O;

d) reacting the compound of Formula (XIIIb) with a hydroxyethylating agent such as ethylene
carbonate in the presence of a base, such as potassium carbonate, in a solvent, such as N,N-

dimethylformamide, to give a compound of Formula (XIVb):

R3
N O"on
R ~(CH,)o
(Cty)p
0 R“’N\(CHZ)Q
Formula (XIVb)

wherein R3-Rs, Ryp, 0, p, and g are as defined above;

15 ¢)reacting the compound of Formula (XIVa) with a compound of Formula (VII) in the
presence of a base, such as potassium tert-butoxide, in a solvent, such as N,N-
dimethylformamide,

| N\ Ris
(X
N N/\
NR
Ra/k( 2
R,

20
Formula (VIH)

wherein



gis an integer 0-1; Rois Hor C-C4-al kyI preferably Hor nethyl;:.to
give a conpound of Formula (X 1b): -zlo :& s O- CC C H2)O0 (CHZ)pQJiO EC 2”&5
RtON~- (CH2)q Formula (XIlb): wherein: R3-R5, Rio, o, p, and q art¥ a@
defined abow 2004ldpog3d treating the conpound of Formul a (pgddphordlobigsdnydr ogen
in the presence of a hydrogenation cat;@I yst; such as palladi umon carbon,
|n a SORY &l R, £él6ddh &fle; ve a conmpound of Formula (XIllb): R3

Rg@g CHteélo (CH)P 2 RloN-(3 2) g UEC2006_ WD 2004/ 000530
PCT/ SE2 80 B/50lsaton o 1 yaarbml,lhs;azyl,vmhéh&-a’ﬂaafzahydrmpmyh 2-p, and q are

as def| ?Hﬁ “t rrpound of Formula (XiIlb) with a
hydr oxyet hyl at1 ng Xgrﬂ%“‘h *as e’tﬁﬁlfwP carbonate in the presence of a
base, sBefis h@omimlsamiﬂmmebtmr@waa conpoand el Rozmtila (Ed;m}heﬁﬁn XN and Y =

5 N

Formula (ib)
wherein Ro-Rs, Ryg, 0, p, and g are as defined above;
10
f) if desired, separating a racemate obtained into optical isomers and/or forming an acid

addition salt with an organic or inorganic acid,

g)if Rz in Formula (Ib) following step €) is a nitrogen protecting group, such as #BOC, trityl,
15  and benzyl, removing said mitrogen protecting group, such as under acidic conditions (e.g.,
frifluoroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic

conditions, to provide the compound of Formula (Ib), wherein R, is hydrogen.

Another obj ect of the present invention is a process for the preparation of a compound of the

20  Formula (Ta), which process comprises:

a) reacting a compound of Formula (XV) with a compound selected from benzyl chleride,
benzyl bromide, benzyl iodide, benzyl fosylate, and benzyl mesylate in the presence of a base,
such as potassium carbonate, in a solvent, such ag N,N-dimethylformamide,

25



e st

d| met hylformam de to gl ve a corrpound ‘of Formul a. (XI Vb) RITRA-O == ~OF ﬂ?ﬁ“—““*
O CH)o (CH2)p 10 ~-(CH2)q RI1ON FormJIa(XIVb) wherein R3-R5, RI'O_ :
and q are as defined above; 15 e) reacting the conpound of For nul ! 1)&5&\)‘2305
with a corrpowa)d%)&{/ rmula (VII1) in the presence of a base, such as
potassiumtert- e, in a solvent, such as N, N di netBGI/SE003@0L0LHE

CN~RIS N N 20 Fornula (VI11) therein Q 1 DEC 2006 WD 2004/ 000830
PCT/ SE2003/ 00 4 36 Ro and Rl are each independently Hor CH3; R2 is

sel ecte @nal koxycar bonyl , benzyl, trityl, C-C4-alkyl,

2- hydr oxy‘é cyanoet hyl, tetrahydropyran-2-yl, and Cl-C4-acyl, R15 is

hal ogen, asl chlorine, to give a conpound of Fornmula (Ib) wherein x = N
and Y = ) /I R NO,/
RIS ayp

Formula (XV)

wherein:

5 Xsisselected from ClL, Brand I, Zis CH or N,

| Rs-R; are each independently H, halogen, methyl or methoxy, provided that at least one of Ry~
Rs is hydrogen, to give a compound of Formula (XVI):

R; ] 0B8N
o .
Ry 27 X
10
Formula (XVT)

wherein Rs-Rs, X3, and Z are as defined above; |

b) reacting the compound of Formula (XVI) with a compound of Formula (Va) in the
15  presence of a base, such as sodium tert-butoxide, in a solvent, such as N,N-
dimethylformamide,

HO

CH
( 2)m\“f(.‘,f\lle,‘,)n
RG

20 Formula (Va)
wherein:
m is an integer 0-10, preferably 0-7, more preferably 0-5,
nis an integer 0.or 1, wherein the sum of m-+n is preferably at least 1,
Rg is NRyRg or ORg, wherein



CNXN 0-- CH)o 2 Ro (CH2)P NR2 1 R10 (CH2)p Formula (Ib) wherein Ro-RS,
Rio, o, p, and q are as defined above; - 10 f) if desired; separating a -
racenat e obtained into optical isonmers and/or form ng an acid g\(,j\} §@t
with an organic or inorganic acid, g) if R2 in Fornmula (Ib) foll ng s

e) is a ni tWogen/0§e83¢ ecti ng group, such as t-BOC, tritylecr/sk2ooaododaenzyl ,

r enovi ng\ said nitrogen protecting grouf such as under acidic conditions
(e.g., tNdfﬂsmeaahbldbpﬁndmitwﬂmmaﬁghtmmC.heﬂ:ﬁl-@srandjrl oroform,

hydr oge I r.non- nol ytic n to pravide the conpound of
For nul a&((#%a&la ﬁ@\/ﬁ%’?’e P’ @]qﬁ B‘u‘%éeé’rf‘tonl\ﬁoo h&#’ %B%ﬁaﬁedtaﬁé“’{ﬂ@sent

i nvent i ekerocychc piggcess for the preparation of a conpound of the 20 Formula
(Is), ch S rrprlses reactln a conmpound of Formula (XV) with a
corrpou\rll\g“éé!ng)é’réﬂdc QR 1'QJH$ sﬁﬂggr oni de, benzyl i odide,
benzyl {, AR R .ate_li n the presence of a base, such as

pot assi um car bﬁﬁgte i nﬂg&{s veni’, such as N, N-di net hyl formam de, 25 Q 1 DEC
2006 WD 2004/ 000830 PCT/ SE2003/001044 37 R3 R4 OH R5 z X3 Fornula (XV)

wherein: 5 X35is selected fromd, Br and I, Zis CHor N, R3-R5 are each
i ndependent | y'*#1, hal ogen, nethyl or nethoxy, provided that at |east one of

R3- R ’ | X OBn
=
R¢ z 0
CH.,)m
(CHy) \$CMe2)
Rs
Formula (XVIIa)

10  wherein:

R3-Rs, m, n, and Z are as defined above,

c) freating the compound of Fornmla (XVIIa) with a hydrogenation catalyst using a suitable
hydrogen source such as ammonium formate and then heating in the presende ofa
15  hydroxyethylating agent, preferably ethylene carbonate, and a base, such as potassium

carbonate, in a solvent, such as N,N-dimethylformamide, to give a compound of Formula

(VHa):

20
Fornula (VIIa)



R5 is hydrogen, to give a conmpound of Formula (XVl): R 3 R4 CBn R5 )(z X3
10 Fornmula (XV1) wherein R3-R5, X3, and Z are as defined above; b) reacting’
t he compound of Formula (XVI) with a conpound of Formula (Va) |n§t1{1@5[;l§g{]5
presence of a base, such as sodiumtert-butoxide, in a solvent uch as N,N

di et hyl f ornp@Bdogleo0sddO (CH2) M fCMe2)n R6 20 Formul a 4Vp¢1‘/smh]m(mm4 mis an
i nteger 0-10, preferably 0-7, nore preaberably 0-5, Y anI'nteger 0 or 1,
wher ei wheéh: sum of mtn is preferably at |east 1, R6 is NR7Rs or OR9,

wher ei C 200V, WD 2004/ 000830 PCT/ SE2003/001044 38 R7 and Rs are each
indepe%é 10, A £ akg g glefired &over anched Cl-C4-alkyl; or R7 and Rs form
together with the nitrogen atomto which they are attached a saturated

het erocyclic ring; RO is am no-C2-C4-al kyl or

N, N- di déw@g@«gm@memmmm) with & corop@yind ef Eoxmaurkp (VY iwthe For mul a

(XV l | a)presence of1 a %e, su5h as sodmm 3 rt-butoxide, in a solvent, such as N IN-
dimethylformamide,

[N\IR15
L
N N/\‘

' NR
Ro/l\( i

R

10 Formmla (VIII)
wherein
Rp and R, are each independently H or CHs;
R; is selected from C;-Cy-alkoxycarbonyl, benzyl, trityl, C1-Cs-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and C;-Cs-acyl, |

15  Rysishalogen, such as chlorine, to give a compound of Formula (Ia) wherein X =Nand Y =
N:

UL
0
N O
. (J)\(NRZ (CHz)m\fCMez)n
' R

20  Formula (Ta)
wherein Ro-Rs, m, 1, and Z are as defined above;



defi ned above, c) treating the conpound of Formul.a (XVIta) with a C
hydr ogenati on catal yst using a suitable hydrogen source such &13&%@@%
formate anqv({%g bod&at i Ng in the presence of a 15 hydr oxyeidisb@lobdss agent,
preferably ethylene carbonate, and a hpse, such as potassium carbonate, in
a solv as, L e ) . i AL For mul a
(Wa): @’%deséig&’:g“‘%ﬁ‘i‘fa éEQ'Ifa@z% ES%( ﬂé’%@%ﬁ@"%ﬁ”&’f bR g{rdrml a (VIla)
0i OEC2ediitionaglt 26ih4ah@deBB3ordnorgdid 4c8E2003/ 001044 39 wherein: R3-R6, m n,
and Z are as defined above, d) reacting the conmpound of Fornula (Vila) with
a conpound of Fornmula (VIII) in the 5 presence of abase, such as sodi um

tert - bgifRj idFormilla faf W1N6RMg steptD) s DitrdBén pHbtERINGErdR] SRATE SBO, tRH,
-5 and benzyl, removing said nitrogen protecting group, such as under acidic conditions (e.g.

trifluoroacetic acid in a solvent such as chlorofonn), hydrogenolytic or non-hydrogenolytic

conditions, to provide the compound of Formula (I), wherein R, is hydrogen.

Another object of the present invention is a process for the preparation of a compound of the

10 Formula (Ib), which process comprises:

a)‘reacting a compound of Formula (XV) with a compound selected from benzyl chloride,
benzyl bromide, benzyl iodide, benzyl tosylate, and benzyl mesylate in the presence of a base,

such as potassium carbonate, in a solvent, such as N,N-dimethylformamide,

15
R3
R4 l ~ OH
2
R 27 X
Formula (XV)
wherein:

20 X isselected from Cl,BrandI, Zis CHorN,
Rs-Rs are each independently H, halogen, methyl or methoxy, provided that at least one of Ra-

Rs is hydrogen, to give a compound of Formula (XVI):

R i I SN OBn
P
Ry 27 Xy
25 .
Formula (XVI)

whereinn R3-Rs, X3, and Z are as defined above;



CN'NR:-~NRZ Rl - 10 Fornula (M 1}t) wherein-Ro-and-R are each - e SR
- independently Hor CH3; R2 is selected from C-C4-al koxycar bonyl ﬁmlzﬁ%
trityl, d-C4-al kyl, 2-hydroxyethyl, 2- cyanoethyl, tet rahydropyﬂa - 2=yl

and C - C4- axghooshboshll 5 i s hal ogen, such as chlorine, topgirMgdssReIound of
Formula (la) wherein X = Nand Y= N4R4 R3/ RECNNOR i NR (CH2)m,

(Cve2)n RL RS 20 Fornula (la) wherein POOR6, m n, and Z are as defined
above; DEC 2006 WO 20041000830 PCTI SE20031001044 40 e) if desired,
separ at% FR§cHrg the errapeung pf Berradp (VD witheicompoundafFornula (Yrinther ni ng an aci d

addi ti Siatlslor S 1 ' | fl\{.R2 in Formula (Is)
foll ovmﬁegS st eg%)sﬁf %ﬁg%\l t rogg%%ét%é%ﬁ%\%l‘ge%g%fh%% as t-BCOC, trityl, 5

and berd#p¢thylformemideg sai d nitrogen protecting group, such as under acidic
conditions (e.g. trifluoroacetic acid in a solvent such as chloroform,
hydrogenol ytic or non-hydrogenolytic conditions, to provide the conpound of
Formul a (HO. Wwherein R2 is hydrogen. Another object of the present _
invention is fChecess for the preparation of a conpound of the 10 Formul a
(I'b), which pkocess conprises: a) reacting a conpound of Fornmula (XV) with a
conpoun@Hsjp"ectd from benzyl chloride, benzyl brom de, benzyl iodide,
benzyl t&sxﬁl atef and benzyl nesylate in the presence of a base,

Formula (Vb)
wherein:
10  ois an integer 0-2;
' p is an integer 0-2, wherein o and p are preferably not both 0;
q is an integer 0-1;
RypisHor C1-Cy-alkyl, preferably H or methyl;
to give a compound of Formula {XVIib):
15
R3
R 2 | X OBn
s
Rg™ = o~ CH,)o

(CHz);Ia

R..N
10 \(CH?_)q

Formula (XVIIb)
wherein;
20 Rz-Rsand Ryg, 0, P, q, and Z are as defined above,

c) treating the compound of Formula (XVIIb) with a hydrogenation catalyst using a svitable

hydrogen source such as ammonium formate and then heating in the presence of a



such as potassium carbonate, in a solvent, such as N, N-d| met hyI formam de, 15

R3 RAOH R5 z X3 Formula (XV) wherein: 20 Xl is selected fromd, B and

I, Zis CHor N R3-R5 are each independently H,  hal ogen, nethyl r%ﬁﬁ%%

provi ded th @4/&3 a5t one of R3- R5 is hydrogen, to give a conp h

Formul a ( XP: %% Rs Z X3 25 Fo%ml a OM wherein F@ﬂl@z‘“ﬁ@“m&hd Z are
0

eacti IEORBO B Rt Felpap iy pRonpoTHe FLs P%Sﬁés"é’ﬁ?%awmﬂ’ o a (Vo) i1

the peobeRee vent, such as
NN di gt hy|%rgérsr$'g“"rﬁQ gg&hmﬂﬁeﬁﬁ%)b e )“3“93?%@?% (Vb)

wher ei o is an integer 0-2;

Formula (VIIb)
wherein:
_ R3-Rs and Ryp, 0, p, @, and Z are as defined above,
10 _ .
d) reacting the compound of Formula (VIIb) with a compound of Formula (VIII) in the
presence of a base such as sodium tert-butoxide, in a solvent, such as N,N-

dimethylformamide,

15

Formuia (VII)

wherein
Rg and Ry are each independently H or CHy;

20 Rjis selected from C1-C4—aﬂ<oxyparbonyl, benzyl, trityl, Ci-Cy-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and Cy-Cy-acyl,



pis an integer 0-2, wherein o and p are preferably not: both0; q 1's an-
integer 0-1; Rois Hor G-C4-alkyl, preferably H or nethyl; - %lE\tezﬁﬂs
conmpound of Forrmula (XVIlb): 15 R3 R4 OBn 5 z p~ fCH 2)o (CHZﬁ
R1ON~- ( CH2) wo 20Rfo0asb@ ( XVI I b) wherein: 20 R3-R5 and Ri QCTgEzdgm@ﬂMand Z are
as defined above, c) treating the conpgund of Formula (XVIIb) wt

hydr ogemais lbge sadhyR chlbing) ' %‘Qﬁﬁﬂ@ ammnl um
f or mat %gnd tk%gn heat i ng |nq?%1g%%rcg§1@h§1gdg a l ng%r%%ﬁvﬁ%/ 000830
PCT/ SE2803/ 001044 42 hydroxyethyl ati ng agent, preferably ethylene
carbonate, and a base, such as potassium carbonate, in a solvent, such as
N, N- di net hyl f ormam de, to give a conpound of Fornmula (VIIb): R3 4 O-~CH
R5 z O- CH 2)o (CH)p 5 R,ON ~(CH2)q Formula (VIl1b) wherein: R3-R5 and
Rio, o, p, q, and ZRare a deféned above, 10 E

“
NP
[ I O~ CH,)o
2(CHz)p
(CHz)q

Formula (Ib)
wherein Ryp-Rs, Rig, 0, p, q, and Z are as defined above;

e) if desired, separating a racemate obtained into optical isomers and/or forming an acid

10  addition salt with an organic or inorganic acid,

f) if Rz in Formula (Ib) following step d) is a nitrogen protecting group, such as #-BOC, trityl,
and benzyl, removing said nitrogen protecting group, such as under acidic conditions (e.g.
trifluoroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic

15  conditions, to provide the compound of Formula (Ib), wherein R; is hydrogen.

Another object of the present invention is a process for the preparation of a compound of the

Formula (Ic), which process comprises:

20  a) reacting a compound of formula (XVII):




d) reacting the conpound of Formula (VIIb) with a compound of Formula (VIII)
in the presence of a base such as sodiumtert:-butoxide, in a sol veht, such
as N,N- dinethylformamide, CN Res N-~" NNR2 0 15 Rl Fornula hg}» 15
wherein Ro and Rt are each independently Hor CH3; 20 R2 is sel & “’f?%m
Ct - C4- al kowycmodmoogsh, benzyl, trityl, G -C4-al kyl, 2-hydrsepesiogiod 2-
cyanoet hyl, tetrahydropyran-2-yl, and4d - C4-acyl, 6EC 2096 WO 2004/ 000830
PCT/ SE2003/ 001044 43 Ri5 is halogen, such as chlorine, to give a conpound
of Forlgula( wherein X = Nand Y= N RA R3 RS CNNCH2)0 NRz Ro

( CHz) promgul (CHz)qg 5 Fornula (1b) wherein Ro-R5, Rio, o, p, q, and Z
are asylighigned above; e) if desired, separating a racemate obtained into
optical isomers and/or formng an acid 10 addition salt with an organi c or

i nor gaRe®s atsisach ingdependemilyith halogen methil i) methonyopionisled thep ati)‘:ast eneadfRiat r ogen
pr ogeck {gquglr(@&p such as t-BOC, trityl,

ZisCHorN,
with a compound of Formula (TIT):

Y1\/\O/|\/Oj

Formula (TII)
wherein Y] is a suitable leaving group selected from Cl, Br, I, OTs, or OMs;

10

in the presence of a base, such as potassium carbonate, triethylamine, or pyridine, in'a
solvent, such as acetonitrile, to give a compound of Formula (XIX):
15

Formula (XIX)
wherein R3-R;s and Z are as defined sbove,
20
b) transforming the alcohol function in the compound of Formula (XVI) into an aldehyde
function with dimethyl sulfoxide and oxaljr] chloride in dichloromethane, to give a compound

of Formula (XX):



and benzyl, renoving said nitrogen. protecting:group;. such as under-acidic .. .
conditions (e.g. .trifluoroacetic acid in a solvent such as chl @rﬁgwﬂcﬁu ‘
hydr ogenol yti c or non-hydrogenol ytic 15 conditions, to provi de¥t (o] nd

of Fornmul ayd bhaodthfr € n R2 is hydrogen. Another obj efntqﬁél]t/ ]1;29@09{0 sent
invention is a process for the prepargtion of a conpo ;a?:u e U Ropmuka

(lIc), which process conprises: 20 a) reacting a conpound of formula (XV

[1):
a0H OH Q [RE J 2G$6 WO 20044000830 PCT/ SE2003/ 001044 44 Formula (XVIII)

whereip; R3{Rs are each i hdepdndently H hal ogen, nethyl or methoxy,
provid BN - 5 R5 is hydrogen; ZisCHorN, wth a
conpound o X O 10 Forrmula (I111) wherein Yl is a suitable
| eavi n ed fromd, Br, I, OIs, or Ows; in the presence of a
base, . h a& poffassi um carbonate, triethylamne, or pyridine, in a

sol vent, such ascetonitrile, to give a conmpound of Fornmula (XIX): 15 R3

RA\ O-\OO | Rz OH Fornula (XX

Formula (XX)

5  wherein;
R_g.—Rs and Z are as defined above,

c) reacting the compound of Formnula (XX) with a compound of Formula (XXT) in the
presence of a base, such as potassium tert-butoxide in a solvent mixture consisting of
10 ftetrshydrofuran and tert-butanoi,

Br
OFO
R12\N/(CH2)t

|
Ry

Formula (XXT)

15 wherein:
t is an infeger 1-11, preferably 1-8, more preferably 1-6, most preferably 1; and |
Ry; and Ry; are each independently H or straight or branched C1-Cs-alkyl; or Ry; and Ry, form
together with the nitrogen atom to which they are attached a saturated heterbcyclic ring, to
give a compound of Formula (XX1I):

20



wherein R3-R5 and- Z ar“e ras defined above,:. 20 b) transforniing the al cohol

function in the conpound of Formula (XVi) into an al dehyde function with
di met hyl sul foxi de and oxal yl chloride in dichloronmethane, to gi gg[‘, 2086
conmpound For (XX): 0 4 HC 2006 WD 2004/000830 eb 1044 45
ru Y/ 5t &?2@4@”&% (~4~~0—~0 joHo RSz O Fo?gu{/ﬁgﬁw%% wher ei n:
R3-R5 and Z are agydefined above, c) reacting the conpound of Formula (XX)
with a conpound ofMornmula (XXI) in the presence of a base, such as

potassi um t gRt- bupQxi dRin a solvent m xture consisting of 10

t'et r ahydr of urén ertbutanol, Br- PR CHt 12 N2) | RL., Fornula
(XXI') 15 wherein: is an integer 1-11, preferably 1-8, nore preferably
1-6, nost pref ef pand R11 and R12 are each independently H or straight
or branched Cl-C4-jal kylgk‘or R | and R12 form together with the njtrogen

atomto which th are tached a saturated heterocyclic ring, to

O
R12\N/ (CH, )t \O
| 0

R1'1

Formula (XXII)

wherein:
5 RsRs, Rit, Rug, 1, and Z are as defined above;

the orientation around the double bond may be either ¢is or trans;

d) separation by preparative HPLC and isolation of the ¢is and trans isomers of compound of

- Formula (XXTI) to provide the individual cis isomer of Formula (XXIII) and the individnal
10 trans isomer of Formula (XXIV)

R T
5 Rs o= R3
. EANN l
(CH,)t
R N/ =~
12 \R11 R1 S /(CHz)t OO
| 0
Ry
Formula (XXIII) Formula (XXIV)

15  wherein:

Ry-Rs, Rut, Riz, t, and Z are as defined above;



gi ve a conpound of . For nul.a ( XXI | ) 20 DEC 2000 V\D 2004/ 000830 ]
PCT/ SE2003/ 001044 46 R4 RS R3 o0 o R12-,, N (CHZ)t 0 R11 Fornul %
(XXI'l) wherein: 5 R3-R5, Rl11l, R12, t, and Z are as defined above:B f EE 25%

ori ent at i onvas swdfehotdpe doubl e bond may be either cis or epar ati on
by preparative HPLC and isolation of tQe cis and trans i%%@gosg%m%%npound

and e | ety s sirbpRE oL RGOl B S A il S 57T 1 ' g

Z\ | 2\ seidhiRhtas aRbRuiRcetid adil oRiRbOus(GHDFhloric acld, t6@ive compbundFof Fﬂ.ﬂnala( XXI | )

For mul a(% Aﬁd O&M\f}especuvely'

| R,
Ra~ | R,
Z
(/CHz)t =
R.,—N
12 TN OH
R_’1 12\\ /(CHz)t OH
l
5 R11

Formula (XXV) Formula (XXVI)

wherein:

R3-Rs, Ri1, Ry, t, and Z are as deﬁne_d above;
10

f) reacting the bompounds of Formula (XXV) and (XX VI) with a compound of Formula

(VIIO) in the presence of a base, such as potassium tert-butoxide, in a solvent, such as N,N-

dimethylformamide:

N\ R15 _
(X
N N/ﬁ
NR

15 R,

Formula (VIII)

wherein
Ry and R; are each independently H or CHs;

20 R, isselected from C,-Cy-alkoxycarbonyl, benzyl, trityl, C1-Cy-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and C,-Cs-acyl,



R3-R5, RL1, R12, t, and Z are as. defined above:.DEC 2096 WO 2004/ 000830
PCT/ SE2003/ 001044 47 e) treating the conpounds of Fornula (.XXII gcdzﬁ%
(XXI'V), respectively, with an aqueous acid such as aqueous acet g

aqueous hydg® Ed%%(&fﬁhf? acid, to give conpounds of Fornul aPCf,gﬁM;;,O@ﬂm(XXVI)

respectively: RS RBRE I R3 zg | z ~CH2)t 14 R 2 R11 R12~
N - - ( CHR,s33 haldgenSsuleh 1s cTBHR Aei¢ RO R T
R12, t, - gnd Zég;rl'le as delgl ned oa%gve po%ds’%f reac e c rrpou ds of Formula

(XXV) and (XXVI) with a conmpound of Formula (VIII) in the presence of a
base, such as potassiu _tert-but oxide, in a solvent, such as N, N

di met hyl f or mam de: || NN NRZ 15 Ri FormRa(VIII) wherein Ro and
Rt are each inde :

por CH3
5
EI ( I
(OH,) H R
R12—'N\
Ry ] 12\ ~ (CHz)t
N / l N /
Ry
5 Formula (XXVII) | | Formula (XXVIII)
wherein:

Ro-Rs, Rit, Rig, t, and Z are as defined above;

wherein the compounds of Formula (XXVII) and (XXVIN) are isomers of the compound of
Formula (Ic) wherein X =N and Y =N;

10
g} if R; in Formula (Ic) following step f) is a nitrogen protecting group, such as -BOC, trityf,
and benzyl, removing said nitrogen protecting group, such as under acidic conditions (e.g.
trifluoroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic
conditions, to provide the corapound of Formula (Ic), wherein R; is hydrogen.

15

Another object of the present invention is a process for the pfeparation of a compound of the

Formula (Id), which process comprises:

a) treating the compound of Formula (XXII) with hydrogen in the presence of a
20  hydrogenation catalyst, such palladium on carbon, in a solvent, such as methanol, to give a
cormpound of Formula (XXIX):



20 R2 is selected fromd C4a|koxycar bonyl ,,._bérr_lzyl trl tyI CI C4 al kyl ,

2- hydroxyet hyl , 2- cyanoethyl, tetrahydropyran-2-yl, and C-C4-acyl, p 1 DEC
2006 WD 2004/ 000830 PCT/ SE2003/ 001044 48 R15 is hal ogen, such as i
, SUCn R Ay

to give conpayal Formula (XXVI1) and (XXVIli): R4 R

z~ NR z~ NR ﬁ(zdgﬁ’o)t 2NRCx o NRy R12N0R11||PW$¥?9Wéﬂ4z)t N N
R11 5 Formula ( 1) Fornmula (XXVIII) wherein: Rc-R5, R11, R12, t, and Z
are as defined a wherein the conpounds of Forrmula (XXVII) and (XXVII1)
are isonerR RE ound of Fornula (lIc) wherein X = Nand Y =N, 10 g)
if R in Formu ) followng step f) is a nitrogen protecting group, such
as t-BCC, trit nd benzyl, renpving said nitrogen protecting group, such
as under acidicC ons (e.qg.

O
Rip~ - CHt \(\)
| O

IQH

Formula (XXIX)
wherein:
5 Ra-Rs are each independently H, halogen, methyl, and methoxy, provided that at least one of
R3-Rs is hydrogen,
ZisCHorN,
tis an integer 1-11, preferably 1-8, more preferably 1-6, most preferably 1; and
Ry; and Ry, are each independently H or sivaight or branched Ci-Ci-alkyl; or Ry; and Rys form
10  together with the nitrogen atom to which they are attached a saturated heterocyclic ring;

b) treating the compound of Formula (XXIX) with an aqueous acid such as aqueous acetic
acid or aqueous hydrochloric acid, to give a compound of Formula (XXX):

R4
Ry~ Rs
Z ' o
OH
15\hr/03H2ﬁ
l
R'H

15



trifluoroacetic acid in a solvent such as chloroform, hydrogenolytic or

non- hydrogenol ytic conditions, to provide the conpound of -Formula (Fc),
wherein R2 is hydrogen. 15 Anot her object of the present i nventim %ﬁcaZBBG
process for the preparation of a conpound of the Fornula (1d), i

process coifY? 20948008%) treating the conmpound of Fornul a ¥¢OGE2po3wotond hydr ogen
in the presence of a 20 hydrogenationStatal yst, such palladiumon carbon, in
a sol v@meremsuch as nethanol, to give a conpound of Formula (XXl X): DEC HOC

WO 2004/ 600830, P 003/ 001044, 49 R4 R5 R3 z Rz~ Ni(CH2)t 00D Ri1
For nul gsé %&iglﬁ‘)qhz’%@?zzﬂ? as‘ge%?é%wﬁre each i ndependently H, hal ogen, methyl,

and net hoxy, provided that at |east one of R3-R5 is hydrogen, Zis CH or N,
t is a int.eger 1-11, preferably 1-8, nmore preferably 1-6, nmost preferably

1; andCHPacting thergpmpgund of ropmyla e spmpogyd of Formyla(VED inthenched

Cl- §4- alekatlos o4 bRl budivh JRRsil 13- i i frogen atomto
whi ch ?heey ea{r)e att’aghed a sg?%rtgtgéﬁﬁfg?’g?%(g@g@wcs ?}?%\%ﬁ’lﬂ) treating the

conpou Anedfylisonanide of dxxade: wi t h an aqueous aci d such as aqueous acetic acid
or aqueous hydrochloric acid, to give a conpound of Formula (XXX): R4 RS R3
Z OR12-~, N (CH2)t OH _

X

I o

N N/ﬁ
“NR

R

10 Formula (VIIT)
wherein
Ry and R; are each independently H or CHj;
R; is selected from C;-Cy-alkoxycarbonyl, benzyl, trityl, C1-Cs-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and C;-C4-acyl,
15 R,sis halogen, such as chlorine, to give a compound of Formula (XXXT):

[NIO\/\O
P
N N

i i /N\Rm

R, Ry

Formula (XXXI):
20  wherein:

Ro-Rs, Ry, Rug, t, and Z are as defined above; wherein Formula (XXXI) corresponds to
Formula (Id) wherein W = CHz, r=t, X =N, Y =N, Ri3=Ry;, and Ry = Rya,



15 R11 Formul a (XXX) 01 DEC 2006 ‘WO 2004/ 000830 PCT/ SE2003/ 001044 50
wherein: R3-R5, RlL.i, R12, t, and Z are as defined above; rea t1 @gg QEBE
conmpound of Formul a (XXX) with a conpound of Fornula (VI II) int

presence Ofwcf‘?ﬁ BBosUCh as potassiumtort-butoxide, in @Cﬁgﬁﬁ@mm@uch as
N, N dineth ormam de or dioxane: N R{s NN') NrRz Rl 10 Fornmula (VI11)

wherein Ro and R are each independently Hor CH3; R2 is selected from
Cl - C4- al koxycarbonyl, benzyl, trityl, d-C4-al kyl, 2-hydroxyethyl, 2-

cyanoeﬂ}ﬂfﬁzmﬁtrmahjﬂi)dtpijnmngsteybhsammo@&n}ﬂntemggmuﬁS‘lecﬁaswﬁ%lmtgbn such aé
hl t nd_of F | 5 0 N' fCH2)t R
Ro N b et ST R BlorecRh o, syt a5 o BT eoplit iR 6 2 on 7 are

as def trlfﬁﬂro&bmé@mld\dﬂeﬁﬁwaﬁ Eﬁcb’lim| oﬁloédﬁ@ﬁg) hydledgeasipt dﬁnd]ﬂlydﬁﬁg’eﬁﬁlif@ (1d)

wherein W= CH2, =" R11, .and R14 =
5 conditions, to prov1de the compound of Formula (Id), wherem R3 is hydrogen.

Another object of the present invention is a process for the preparation of a compound of the

Formula (Id), which process comprises:

10 a) reacting a compound of Formula (XVIII):

Formula (XVII)

15 wherein:
Rs-Rs are each independently H, halogen, methyl or methoxy, provided that at least one of Ra-
Rs is hydrogen; '
ZisCHorN,
with a compound of Formula (ITI):

Yo~ O/Q

Formmla (1) |
wherein Y7 is a suitable leaving group selected from Cl, Br, I, OTs, or OMs;

20

25  inthe presence of a base, such as potassium carbonate, triethylamine, or pyridine, in a

 solvent, such as acetonitrile, to give a compound of Formula (XIX):



Q DEC 2006 WO 2004/ 000830 PCT/ SE2003/001044 51 d) if R2 in Forrmula (1d)
following step c) is a nitrogen protecting group, such as t-BCC, trityl, -
and benzyl, renoving said nitrogen protecting group, such as und r,minﬁﬂs
conditions (e.g. trifluoroacetic acid in a solvent such as chl o%oiE L0
hydr ogenol yWD@0d{00088- hydr ogenol ytic 5 conditions, to pProviSHmosfi@onpound
of Fornmula (1d), wherein R2 is hydrogei®. Another object of the present
invention is process for t reparation of a conpound of the Formula

(Id), which pppcess conprisies: 10 a) reacting a conpound of Formula (XVII11):
RS R4 (R Qi _Forxul a A XV 15 wherein: R3-R5 are each independently
H, hal ogén nmeRyy| me€hoxy® provi ded that at |east one of R3- R5 is

hydr ogen; rN, with a conmpound of Forrmula (Ill): 20 Ya\/~ OO

For mul ein Yl is a suitable |eaving group selected fromd , Br,

Z , .
|, OrIs, @r OWs; in the presence of a base, such as potassium carbonate,
triethylamne, orObyridine, in a solvent, such as acetonitrile, to give a
conmpound of Formula (XIX): DEC 2006 WD 2004/000830 PCT/ SE2003/001044 52

Formula (XTX)

wherein Rs-Rs and Z are as defined above,

5
b) transforming the alcohol function in Formula (XIX) into a suitable leaving group, e.g. by
freatment with methanesulfonic anhydride in the presence of triethylamine in
dichloromethane, to give a compound of Formula (XXXII):
10

Formula (XCXXI)

wherein Rs-Rs, and Z are as defined above;
Y is halogen, OMs, or OTs;

15  c¢) reacting the compound of Formula (XXXII) with a compound of Formula (XXXII) in the

presence of a base, such as potassium tert-butoxide, in a solvent, such as dioxane:

R1 3
/
HW—(CHZ),:"—"N\
R4
20  Formula (XXXTII)
wherein:

Wis O



R3 R'/~0o n- 4 R5 OH Forrrula (XI X) V\/nereln R3 R5 and Z are as. deflned ‘above,
5 b) transforning the al cohol function in Fornula (XIX) into a suitable:

| eaving group, e.g. by treatnment wth nethanesul fonic anhydri @e ik & 12606
presence ofwo zdogbdogdoarmi ne in dichl oronethane, to give popgeraawithef Fornul a
(XXXI'l): R3 R4 00 R5 z 10 Y2 Fornulsa (XXXI'l) wherein R3-R5, and Z are as

def i negls%%é‘%erof{?-ﬂ%r@ﬁfaﬁﬁﬁﬂis r@@pre?e" nﬁ_!‘-ﬁ HosthrefeRBRIZ;Ng the conpound of

Formul a conpound of  For XXXIIT) in the resence of

ab as e, Rsx?élﬁ Rasarp cachdedepavdently Honsbsightor bﬁaﬁ"b&d SotCretliy); b ankRig f%’%a ne: R13

2004/ 06%%%@&%@%&5%%@1&@@&?%%@% S?S%%té‘op@t%%&g %f erably 1-8,

nor e pgﬂrbamahpglnﬂoﬁl*‘omﬂa(}m{x[%}abl y 2;
5 ‘

0
R,lskN/ (CHz)r D
|

)
‘14

Formula (XXXIV)

wherein: |
10 1,2 W,R3-Rs, and Ry3 and Ry, are as described above;

d) treating the compound of Formula (XXXIV) with an aqueous acid such as aqueous acetic
acid or aqueous hydrochloric acid, to give a compound of Formula (XXXV):

OH
R@\N/(CHz)r

I
)
14
Formula (XXXV)

15



R13 and R14 are eéch. irndependently H or: straight or branched Cl-C4-al kyl ;.. or
R13 and R14 form together with-the nitrogen atomto which they are ﬁit %g\hed
a saturated heterocyclic ring, to give a conmpound of Formula (X&\ﬂ)ﬂ 4 654%5

R3 z R i r 114 0 Formula (XXXI'V) wherein: 1 -R5, and
Rlé{ﬁ"z@&uoo&\és&: Qc"r/sngmsg&w

R13 and are as described above; dj, treating the conpoun ornmul a
( XXXI ji? an aqueous acid such as aqueous acetic acid or aqueous
hydrochlori¢ acid, to give a conpound of Formula (XXXV): R4 R5 R3 z WOH

R13~N 1(Z B Re-RsSartd B4 andFRy,md & dex6dA aokE; 2S 6 WO 2004/ 000830
PCT/ SE2003/ 001044 54 wherein: r, z, W R3-R5, and R13 and Rl14 are as

descri bed above; e) reacting the conpound of Forrmula (XXXV) with a conmpound

of For myedotinl/tld dorlputid'6F Fozmil f{?&@@@vﬁ{h aacogﬂa% 511‘1?&'11: (ROEFR helim
te_rt-btrﬂjioxi dg, in gﬂsol vent, sauch as N-N- |rr§1?(}1y or%g&' : @5;15
"5 presence of a base, such as potassium tert-butoxide, in a solvent, such as N,N-
dimethylformamide:

(N\ R15

X

N N/\|
N

Ry

10  Formmia (VIIL)
wherein
Rq and Ry are each independently H or CHs;
R is selected from C;-Cg-alkoxycarbonyl, benzyl, trityl, C;-Cs-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and Ci-Cs-acyl,
15  Rysishalogen, such as chlorine, to give a compound of Formula (XXXVI):

N\ O~ NP 4
[N’IN/\ O w

!
R{:,)\)/NRZ (CHz)r\l}{/ R13

Ry Ry

Fonnﬁla (XXXVID:

20 wherein:
Ry-Rs, Ry, Rus, 1, W, and Z are as defined above; wherein Formula (XXXVI) corresponds to

Formula (Id) wherein X =Nand Y =N,



NNRNRZ Rl 10 Formula (VII1) -wherei:n Ro and Rl are each-independently :H -
or CH3; R2 is selected fromd -4-al koxycarbonyl, benzyl, trityl, Cennf

Cl- C4-al kyl, 2-hydroxyethyl, 2- cyanoethyl, tetrahydropyran-2-§i4 Bglgd%ﬂn

Cl- C4- aryl watnodpsaos hal ogen, such as chlorine, to gi v]e(igs of

Formula (XXXVI): R4 R3 R5 :c~c R/NR2(CH2)r,, NAa R7 ﬁ%?ﬂnﬂfa

(XXXVI): 20 wherein: %R5, R13, Rl4, r, W and Z are as defined above;
V\hereitgﬁjzor,nul a (XXXVl) corresponds to Fornula (Id) wherein X = Nand Y =

N, a 1 rRzz'@EermuS/@ﬂébﬁg PEDESED cPEH/ IUEIE0 9108 0d 4rofp, suth as #BEL, frityl,For nul a

(rdy f ] | - ' ofegctin raup, such as t-BOC,
trityl #}h lbg#gﬂ %n?éy 8 @%hﬁl{%\?g%l rét%%%%r%oalg af)P‘gqegE‘E’?%ﬁﬁoﬁﬁﬁ%?e‘%uch as under
aci di driffuerdacetionsd frea glvent siich ksictlo0eRin), hydekshdlytichr a6h¥§ltbgsdBilc as

chlésor of O@E% E%/dr Qﬁ%@?' ytic aqr non-hy rogﬁgrol_yti.c 5 conditrons; to provide
the cdtp » FFPIEY Sowpornd offeraiih (Rp wherek Ry is gudrogethe cheni'cal s used in
t he above-descri bed synthetic routes may include, for exanple, solvents,

reagents, catalysts, protecting group and deprotecting group agents. The
met hods déde Fhdseierlanwddn thepbesesieseribeil syntiesic ryutesmbyidelude, dmsxampleher bef or e
or aft . S | bed..10 specifically herein, to_add or . renove
sui t ab@@&?’%@%’?’?ﬁ& %éﬁg%g%?ﬁcﬂn%g g . ﬂ‘{)demc{teicﬁﬁ% eap ég‘fn&‘mﬁg Wﬁ]ﬂé% is of the
conpoulestsibed alovs malakso GAditiohlyastthide ses, etBdriRTbEe &Yt feisteps BabbaaRY De

10 specifically herein, to add or remove suitable protecting groups in order to ultimately allow

synthesis of the compounds of Formulae (T). In addition, various synthetic steps may be
performed in an alternate sequence or order to give the desired compounds. Synthetic
chemisiry transformations and protecting group methodologies (protection and deprotection)
useful in synthesizing applicable compounds are known in the art and include, for example,
15  those described in R. Larock, Comprehensive Organic Transformations, VCH Publishers
(1989); T.W, Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 3° Ed., John
Wiley and Sons (1999); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic
Synthesis, John Wiley and Sons (1 994); and L. Paquette, ed., Encyclopedia of Reagents for
Organic Synthesis, John Wiley and Sons (1995) and subsequent editions thereof. Examples of
20  protecting groups according to the present invention are £-BOC (tert-butoxycarbonyl), trityl,
and benzyl. |
It should be noted that a compound of Formula () (including any of Formulae Ia, Ib,
Ic and Id) as prepared according to the present invention may be converted to another
compound of Formula (I) by methods well known in the art. For example, a standard
25  reductive alkylation reaction is illustrated in Example 17 by the preparation of a compound of
Formula (I) wherein R, is methyl from the corresponding compound of Formula (I) wherein
R, is hydrogen (cf. the protocol described int J. Org. Chem. 1996, 61, 3849-3862).
The processes described above may be carried out to give a compound of the invention
in the form of a free base or as an acid addition salt. A pharmaceutically acceptable acid
30 addition salt may be obtained by dissolving the firee base in a suitable organic solvent and
| treating the solution with an acid, in accordance with conventional procedures for preparing
acid addition salts from base compounds. Examples of addition salt forming aéids are aleic

acid, fumaric acid, succinic acid, methanesulfonic acid, trifluoroacetic acid, acetic acid, oxalic




performed in an alternate sequence or .order to give t'he desired conpounds:
Synthetic chem stry transformations and protecting group nethodol-ogi es '
(protection and deprotection) wuseful in synthesizing applicabl e[}c‘b%ﬁ(ﬁjﬁ%
are known iy the.fkly and include, for exanple, 15 thosepdpgehbdiRthsd N R
Larock, Conprehensive O gani c Transforsgati ons, VCH Pubt Fshéts¥2 (1989); "T. W

G eene .S BN i I: | . ' :3"a Ed.,

John "v”\?‘ll‘%?’%é’nﬁﬁ%ddns 1??8@9? E?ﬂo}ﬁlfg‘gg‘r Qnﬁhﬁ&@%‘gﬁf’%?‘;&g’gﬁ% §Fi eser's

Reagensadid,fand th@likeni ¢ Synt hesis, John Wley and Sons (1994); and L.

Paquett e, ., _Encycl] opedi a.of Reagent sfor  Organi.c nthesis, John Wley and

Sons. ( 1605, s pomBEElsaR Effertuth (5 ACPTies trsror i aHIrLLRbet 395 B act | ng

gr oupsthay &y diefdoreDelobindi &5 218 for tibD Dsoefs, &.g.%ﬁﬁﬁéda?méﬁ@mfaar ?? ;lyl ).
a conmpound of Fornmul a

trityl, .and benzyl. It should be naoted that ,a C ]
(i nél uamgurawew}ﬁemﬁm(@éem@t?) qrigs a migtuggruipingdiasiireqmagte FhgcensFadiPAg to t he

presenty Q) [[Q0.: t [l f la (1) by
et hodes oot eofe YR e SAnRRR B OIRA R oSk RN, 7.

al ky| afor exarapde deiachicves tiyl ffagionahtrystallinationafipdlis with dpyicalhenctive@bira) i on of a
compound, of ., Fornul a wher ei n N thyl fromthe correspondi ng
ponpouﬁ%dsoquﬁfﬁﬁwma%ﬁ?}ﬁ%m%ﬁl%°“%ﬂ 0 bgen (cf. the protocol described
in J. Og. THeiRest) StartfnlmaAGH% BBprdarinkiee WGRABEST FURRERS (Ipde above may be
carried out to give a compound of the inventign in the formof a free base
or 18s- sifhenkpaymeranay kaprepared in snlogy vk Bia prepatation eidaepuneomeods.d 30 addition
salt may b | | 4 d bﬁ]ﬁ% | | ani c

sol vent angln%tgéogg%ﬁ?gﬁk% @%‘%’#ﬁ%ﬂ&mﬂ’?ﬁé éoﬁfpam , qﬁﬁr%%l%%%gﬁglg f%ﬁ?h '

conv entf fosectiasgsron satdurithspHysiologrcelbp adcegfable edids, aztohe irowghs &ite suifablem base
conpounds.. Exanpl of addi,tion salt formng acids are maleic acid, fumaric
o . Bl B orties ShualibatPs G| oo B Hiebfof Fniied hal osinfe i oy | ¢

aci d. - 64k ik, BEkEodManddQRORALANNII RGTH RFROOHARIOAA phbpodfidall _aci d
benzoic acid, malic_ acid, hydrochloric acid,, sulphuric acid, phosphoric
acildl, peendsitions eccomlinfo thrigventien pomerisorn stfectivp atmpat o theropparads of 1) may
POSSES Sioiifacth) T RisBoiEHb Bl CARBRIC Tttty haTBYeriihaLALE P 0D I ned
in the formo optical 1soners, e.d. as a pure enantiomer, or as 5 a

m xt ur dihehtseasaane wellknewr inctbeanhtThp caniemsnay beiany ined neaterizdi oranie @i ast er eoner s.

The se &%ggaaﬁc?srﬁitable for enteral, percutaneous, subcutaneous or parenteral administration, such

as: water, gelatin, gum arabicum, lactose, microcrystalline cellulose, starch, sodium starch
20  glycolate, calcium hydrogen phosphate, magnesium stearate, talcum, colloidal silicon dioxide,
and the like. Such compositions may also contain other pharmacologically active agents, and
conventional additives, such as stabilizers, wetting agents, emulsifiers, flavouring agents,
buffers, and the like.
The compositions according to the invention can e.g. be made up in solid or liquid
25  form for oral administration, such as tablets, pills, capsules, powders, syrups, elixirs,
dispersable granules, cachets, suppositories and the like, in the form of sterile solutions,
suspensions or emulsions for parenteral administration, sprays, ¢.g. a nasal spray, transdermal
preparations, e.g. patches, and the like.
As mentioned above, the compounds of the invention may be used for the treatment of
30  ahuman or animal subject suffering from a serotonin-related disorder or condition,

particularly 5-HT9( receptor-related, such as memory disorders, such as Alzheimer’s disease;
schizophrenia; mood disorders such as depression; anxiety disorders; pain; substance abuse;
sexual dysfunctions such as erectile dysfinction; epilepsy; glancoma; urinary disorders, such

as urinary incontinence; menopausal and post-menopansal hot flushes; type 2 diabetes; eating



of m xtures of optical isonmers to obtain pure enantioners is well known in
the art and may, for exanple, be achieved by fractional crystallization of
salts with optically active (chiral) acids or by chromatographic Sﬁ@%rﬁatzhﬂ)aﬁ
on chiral columms. The necessary starting materials for prepari nggt '
conpounds oWORG#MIP83® (1) are 10 either known or may becursepmsesiossn anal ogy
w th the preparation of known conpound®&. In accordance with the present

i nvent idiserdersh such@asbimge daiingfdissaters hisveexid hervosa ahdBulfngib weiglht dainee bases or

salts wi.th. sj,0l agi cal | y. accept abl ¢ aci ds, can be brought into suitable
gal eni %?8%%@%%%3%3@%%?%% atjoyy Prgmgpstryaldensiay, slegy dsqrdesy; and or  nasal
spray aettlcalatly bBdsitpn or the like, in accordance with accepted

phar maceut i cal _procedures. Such pharnmaceutical 15 conpositions according to
the i nvent i dfisduvepHonesayvlaigstie method afbeatmentor praphyexip ofimsrotenin- For nul ae (1)
i N &ssqghial| L & ' : 1 2 L& Carrier '
mat gri aqgt,% g{rg B‘rdgfl *r&gﬁ%?%%sﬂgﬁﬁgg?@ﬁ%ﬁ%&?# ‘%‘H@&%ﬁa&ﬂ%‘gﬁ Pl ers may be
any i nenbjestie.g; 2 hirmamadarse,a dog, or axat)ganexl tharesftaa bffectfve anmahissfahe or

per cut aneous. subc Nneous of. nteral, adm.nistration such as: water,
gel at i AT FORBAHA{S WF%EQSQ@QWBE- bl‘? gﬁg%hf’ﬂ%ée&’é‘ﬁ"?ff%@? catafth, sodium
st ar ch i2udplieabpéfdertifink thed Y Wﬁ_iﬂh&am%meﬂmms@%ﬁﬁ%&@& e, tal cum
colloidal silicon dioxide, and the |ike. Such conpositions nmay al so contain
ot her S#FdeEeRoBditieRl |y active agents, and conventional additives, such as
stalpilizers, tF i i f I | ent s fers, and
thzl like. Tﬁé%iryﬁﬂogllet%l ns()%gg%gyél ﬁiglhsf%ﬁﬁl?é& ?O\é\%bﬁﬂagnngga% %@&Egéoﬁade up in
sol i d anhibiting)i SHHT25 réceptor funetiomr Fhe methbdinstudes dontactimg ihb rexsptbeitiets, pills,
capsul es, powders Syrl'qlljlﬁ.i% elixirs, dispersable granules, cachets,
supposicHEFtve stimplgtory ar inhibgoryiamonntootpsempeundaf Formula Gpinuefewshly 20 suspensi ons

or enul.gd ol i ' G st sal spray,
transdee?fena S%@@S@?%{E‘?%‘%ﬂeéeﬁg@hgéﬁﬁtﬁ%??ggﬁﬁé‘?ﬁgmﬁ? e.%ﬂ&%‘gﬁtioned above,
t he conpopowh, i salther 4 cougositionconigmibg thesenpbond or kte salteat nent of = 30 a hunan
or .animal sybject suffering.froma serotonin-relat di sorder or condition,
par'ti cul ar| yRéP&ﬁ% F@E‘é’ﬁf{ ’if‘?r?&aé'pwun‘é?focﬁf°§?°}'¥ﬁ%ﬁgh &?@ﬁﬁ&?}%ﬂ""@%h as

Al zhei mEfecton dhestated  subjs@NTHARG BRI eff60h Blhy Bk SBEERICT1.& LG BastbRPT €SSi on;

anxi ety di sorders; ﬁaln' subst ance, abuse; _sexual dysfunctigns such as

@,

er ect i ISe0gFst rmaksher shicptsisdye- Fbisalm v andndicasipy obfrdasls an sffecd he  as
ur i nar Yo id Ve b d S cg’%%%H%@ﬁw@ﬁ@iﬁ%hpr ddpehdifis BSRESiety YPE 2

di abet es; eati ng DIIIE
of factors including the potency of the specific compound employed, the metabolic stability

20  and length of action of that compound, the patient’s age, body weight, general health, sex,

diet, mode and time of administration, rate of excretion, drug combination, the severity of the,
- condition to be treated, and the patient undergoing therapy. The daily dosage may, fof

example, range from about 0.001 mg o about 100 mg per kilo of body weight, administered
singly or multiply in doses, e.g. from about 0.01 mg to about 25 mg each. Normally, such a

25  dosage is given orally but parenteral administration may also be chosen.

The invention will now be further illustrated by the following non-limiting Examples.

Without further elaboration, it is believed that one skilled in the art can, based on the
description herein, utilize the present invention to its fullest extent. All publications cited
herein are hereby incorporated by reference in their entirety.

30



WO 2004/ 000830 PCT/ SE2003/ 001044 57 di'sorders,- such as-binge: eating S
di sorders, anorexia nervosa and bulima; weight gain associated w’_‘t@ y 2@55
anti psychotic drug adm nistration, prenenstrual tension, sleep di®dr gps
and parti g AidoboRResi ty. This invention also rel ates JqshbBlhbeeh Of
treatnment or prophylaxis of a serotonkf- 5 related disorder or condition as
descri bed above. The nethod i ncl Udeﬁxﬁﬂ@ lstering to a subject (e.g., a
human, a horse, a dog, or a cat) in nee If ereof an effective anmount of one
or nore conpounds of Fornulae (1) described above. The nethods del i neated
herein can also include the step ﬁf iﬂentifyi ng that the subject is in need
of treatnent of the serotonin-rela 18di sorder or condition. 10 Also within

the scdpdesfothdtivisd woted)stRting Snaferildd Werk JtkindP ! Lyl ating or
nhibiting) 5 HI2C receptor Tunciion. The et h%ﬁdﬁcﬁfefﬂggﬁﬁcg%ﬁwng t he

r ecépt dise '
ef fective stinulatory anmount thereof. The

teceived.c F¥ mucl¢aranagrietio kesonanced NMR)hard PeryMRspmirasfera compound
f F | , f |
S ont acTpvmatd & e Bk Ahiaes Dl 08 tnsoirameter S 60k bahd 10D EMER ¢ or
[ . t aini t 15 " ff ti. t'
COup oy st o ' OL 970 SBANRRR AiTpodh erd RenfdddSlslaiptidfal 10! "

the tr ealvedt s ibjepmd] stahiderd MYlEBE Pbints WhealetermeddRith BIsdtieY Behdh dhd
nmeasurabl e by sonme test or marker) or sub|ect|ve (1.e., subject gives an

i ndi catafowncsrresieds Blectosmay niass spectrpmsiry spested waredotftaingdienay of dosage

of .t.he I$4].C wi |l var ependi ng on. a variet of factors

i néﬁ’udifﬁeﬁgﬁﬂmssﬁi’m‘?’@% S S?B@E‘#‘%ﬁé’tﬁ?ﬁbﬂ%%@%@%ﬁ?&*ﬁ@’%r abol i ¢
stabili ﬂbgﬁe@agamgmﬂﬁﬁmgﬁigpgggg¥gﬁathat conmpound, the patient's age, body
wei ght, general health, sex, I et, node and tinme of adm nistration, rate of
excretion, drug conbination, the severity of the condition to be treated,
and th atienf undergoing therapy. The daily dosage may, for exanple,
range ra HHSIRDEIOANANGS 3d shyematagraphyn cenditipns fordBxammple 1\aet ght ,

adm ni #&$§38ingly or multiply in doses, e.g. fromabout 0.01 ng to about
25 ny &actn. rmal |y, such a 25 dosage is given orally but parenteral

adrsni he picpRativeElyC alas ferlemed 66 & Prepdiagvd DEAS Gﬂﬁbﬂﬂﬁhhi\%'@ki)%tﬁﬁ further
illustrated by the followi ng non-limting Exanples. / t hout further

el abor 2Px¥nm \étS K8, 1984 celpaan. Thaflowiwas 30 m%v@m and diffwentizradients ofiflded on t he

descri B%étﬁ%cih %%raﬁif&claﬂoﬁﬁ-ife%r@ﬁs‘%ﬁem invention to its fullest extent. All
te T

publ i catrons Ci

HPLC conditions for Examples 3-16: Preparative HPLC was performed on a Gilson-system
20 equipped with an YMC AQ C18, 5 pm column (20x50mru), eluent: water/acetonitrile + 0.1%
trifluoroacetic acid. Analytical LC-UV was performed on an Agilent 1100 system with an
ACE C8, 3 um column (3x50 mm), eluent: water/acetonitrile + 0.1% trifluoroacetic acid.
Analytical LC-MS was performed on an Agilent 1100 system with an YMC AQ C18, 3 ym
column (3x33 mm), eluent: water/acetonitrile + 0.1% trifluoroacetic acid.
25

HPLC conditions for Examples 17-27: Preparative HPL.C/MS was performed on a
Waters/Micromass Platform ZQ system equipped with System A: ACE 5 C8 column
(19x50mm), eluent: 0.1% TFA in different gradients of MilliQ water and MeCN.
System B: Xterra MS C18, Spm column (19x50mm), eluent: 10 mM NH,HCO,/NH;
30 buffer pH 10 in different gradients of MilliQ water and MeCN. Analytical HPLC were
performed on Agilent 1100, column: ACE 3 C8 (system A) or column: YMC-Pack
(system B), eluents: MilliQ/0.1%TFA and MeCN. Preparative flash chromatography



herein are- hereby incorporated by reference in their .entirety. 30 DEC 2006 - - -
WO 2004/ 000830 PCT/.SE2003/ 001044 58 EXAMPLES General . -Unl ess ot herw se
noted, starting materials were obtained fromcomercial sourcef 2h&EC g0ited

as recei vegg 2dddoohids! ear magnetic resonance (NVR) and 33Gshbipssagatra were
recorded on a Bruker Advance DPX 400 gpectroneter at 400.1 and 100.6 Mz,

respect i ' 1 IO B C . -recorded using
resi dua:“)ﬁgLs[)éffs{eafﬁ?&g%ﬁll%ﬁgﬁl#agggféa{g@gro (T{Hb l\%%sthpﬁ%bp%gﬁaﬁsﬂﬁ%gr’gg%et ermned with
a Koef | perfopnédions Hewdéte PHEIGRH 5890 88k cHebMa Iaith BEFE-SMS ¢5 npRelsy (M)
spectra were obtained on a 10 Perkin-El nmer APl 150EX mass spectroneter.

Accur at enmesk25gen sohmme oomectddo a7l dvifddteotora M cromass LCT dual probe.
HPLC (hi gh-performance |iquid chromatography) conditions for Ex lamell and
Exanpl €.2: 15 The preparative LC was performed on a preparative LC M

Gl sgn-MIWth a 50x20mm S 5 gm 120A colum. The flow was 30 ml Jmin
and different gradients of 0.1% acetic acid in water and acetonitrile were

used. HAN-Divetii«(2 @ [2-Q-(RPmethyedd,5,646tralydrp2ih{l, 2 Pipptazinghd’-gexyor ned on a
G | son- syst 2 | pRe fth.,.an YMC AQ O 8, 5 mcolum (20x50m),

el uent: e@é‘ﬁ%ﬁ?‘?&ﬂ?ﬁﬁﬁgﬁyﬂm a‘fe%%‘l uoroacetic acid. Analytical LC W
was per fSedp R G-Behzfloxy:d+HroftiopFeidfhesystemwi th an  ACE C8, 3 m col um (3x50
nm), eluent: water/acetonitrile + 0.1%trifluoroacetic acid. _Analytical

LC- M5 was peAiBirhgeoighbramoagitidine3-a1604 8@ 22 mobi bavzdbromidedts £242% pm
ripL 405 o Ry g Pilgss i 80nnrd B0 038 et o) MR- il BRRCRD o o
Wt er s/ kdIQrwasheatedPit 10 B forA0 mipstesrFhemixipreerksvilteredSirsnghs Aad ¢§Teliee®C8 col um
(19X S0MEy sofeHMs rerove i ubiitr redncad probtufd And HAThE TSk whl fakedn Bp Yhwitlen 2N MECN
ice cold 0.5 M aqueous NaOH and EtOAc. The organic phase was washed twice with briné,
dried (MgS0j), and concentrated under reduced pressure to yield 69.6 g (93%) of the title
15  compound as a brown oil. HRMS m/z caled for Cy2H,;0BrNO (M)+ 263.9946, found 263.9939.

*Previously described in J. Med. Chem. 1996, 39, 5267-5275.

Step 2: 2—{[3-(Benzyloxy)pyridin—2-yl]oxy}-N,N—dimethylethanamine.
To a mixture of N,N-dimethylaminoethanol (4.16 g, 46.7 mmol) and (3-benzyloxy)-2-

20  bromopyridine (from Step 1; 8.22 g, 31.1 mmol) in dry DMF (50 mL) was sodivm zerz-

butoxide (5.98 g, 62.2 mniol) added in one portion. The reaction mixture was stirred at 80 °C

for 1.5 h, the solvent was removed under reduced pressure and the oily residue was taken up

between CHCly/water. The aqueous phase was extracted twice with CHCl; and the combined

organic layers were washed once with brine, dried (MgSQ,), and concentrated under reduced
25  pressure. This gave 8.4 g (100%) of the title compound as a light brown oil, Purity 95%

(HPLC). HRMS m/z calcd for CigHaoN20; (M)* 272.1525, found 272.1537.

Step 3: 2-[2-(2-Dimethylamino-ethoxy)-pyridine-3-yloxy]-ethanol.
To a N,-flushed solution of 2-{[3-(benzyloxy)pyridin-2-yljoxy}-N,N-
30  dimethylethanamine (from Step 2; 8.4 g, 31.1 mmol) in MeOH (100 mL) was added 10%
PA/C (0.8 g) followed by ammonium formate (6.3 g, 100 mmol). The mixture was stirred at
50 °C under an atmosphere of nitrogen for 2 h. The reaction was filtered through Celite® and

the solvent was removed under reduced pressure to yield a semi-crystalline material that was



buffer pH 10 in different gradients of MI1iQwater and MeCN. AnplyREGaR(06
HPLC were performed on Agilent 1100, columm: ACE 3 C8 (system A) or col um:
YMC- Pack weYysumeoss , el uents: MII1iQ 0. 19%FA and MeCNpchkepadaidavye fl ash
chr omat ogr aphy 01DEC 2005 WD 2004/ 004830 PCT/ SE2003/ 001044 59 was

per f or i viatholbffer PutifERiBGh (R RekiZ3nadFesh syt Ak Hldodveller €
per f or med onoa Hevvlrzﬂl Packgégﬁ5§90 gag&%hérﬁgnat%ra%% '?%ga HP-GSI\/B 15 in X

0.25 #dry DVE 630 1eb), petessiun aabonste (66 @ 48 ommovmashsided mut the BrigaMEEE 1

N, N- Di ok Bnlh@ iR Y. s L - ' ] bi pyrazinyl -
3 -y ogy LTRSS e o il ool 4 O AN R afilauly e

3- Benz htating was bonvinngd/for diotesr 15 iSolids werefilt@red ofiand therfilititeevas- ol (50.4 g,

0.29 nmol), b |, brom de (45.5.9, 0,28 0 nol d, pot agsi um carbonate (52
g, 8. SEREnR e ToRieed reniny i v e RERRO bEhe dR SN PadiRd a; 110 C
for 30 usih@oHes,MIOE/NEON (95:50.2) &d di@E R T 2883 19)RFthOlieRbdutekn) .  the
solvent was renpved under reduced pressure and the bl ack residue was taken
up bet Wigbrowr el FBMS gr/scaledipn Colh N h 786 £8 Lh&ommR26 48%hni ¢ phase was
washed twice with brine, dried (MJSO), and concentrated under reduced
pressure to'yield 69.6 g (93% of the title 15 conpound as a brown oil. HRVS

Qeqer bed {10 Ned . OpErn 090, 30, B367-5376 Step o 1 ETrHEL Y
esGri | : ....Che A - . Ste ;
2- ?PS FE&%PWJWW@W%&P%QWW%?% hyl et hangm' ne. To a mxture of
N, N- di et hyraabaleesd wrpof —qz%iﬂa@thglanﬁxﬁy-&hdmb}ﬂcﬁﬁ@ﬂym%ﬁﬁaéﬁﬁm 8tep20 _
bromopyridine (from Ste , 8.22 g, 31.1"mol ) in dry  DMF (50 nL) was sodi um
tert- éu%-&%déﬁ(rsmgb %PR@(@ ThV3s sadigadentuionide g bB4 BolP 2 mmelraddad: i on

Cxt )
Feduce S PoRh b fhehechln s bBlorths ol 1oh DRt P08 il 0B ot o . The
aqueouwap (PRYd -Bebloeo-2 spycizig )k Ininethylpin craz Dol (238 kg 3.6 memel) rddededd ther gani ¢

| ayers_were washed.once W th brine, . dri SA).. .and.concentrated under
oS otk RSB S Ul do Bt fibe Gs ) B A B e BRERR "5 5 11 g
brown  diitred Bidighs s88Yplug of silica. The solvent was evaporated under reduced pressure and

the residue was chromatographed on a column of silica using CHCl;/MeOH/NH,OH

(95:5:0.2 followed by 90:10:0.2) as eluent. The solvent from the pure combined fractions was

evaporated off under reduced pressure and the residue was dissolved in ether and HOAc in

20  ether was added. After 15 h in the refrigerator white crystals could be filtered off and dried
(60 °C, 1 mm Hpg) to give 2.5 g (42%) of the title compound: mp 75 °C. Fragmenting MS _
analysis supports the stated structure, HRMS m/z calcd for CooHzoNeOs (M) 402.2379, found
402.2383. *Prepared as described in WO 00/76984, Example 192, Step 2,

25 EXAMPLE2 _
N,N-Diisopropyl-(2-(3-[2-(2-(R)-methyl-3,4,5,6-tetrahydro-2H-[1,2’|bipyrazinyl-3’-
yloxy)-ethoxy]-pyridin-2-yloxy)-ethyl)-amine, acetate.

Step 1: (2-{[3-(Benzyloxy)pyridin-2-yl]oxy}ethyl)diisopropylamine.,
To a mixture of N,N-diisopropylaminoethanol (4.07 g, 28.0 mmol) and (3-benzyloxy)-

30  2-bromopyridine (from Example 1, Step 1; 6.16 g, 23.3 mmol) in dry DMF (50 mL}) was
sodium fert-butoxide (3.36 g, 35.0 mmo]) added in one portion. The reaction mixture was
stirted at 80 °C for 1.5 h. Silica (~15 g) was added and the mixture was filtered. The solvent
was evaporated off under reduced pressure and the remaining oil was chromatographed on a
column of silica using toluene/Et;N (97:3) as eluent to give 5.8 g (76%) of the title compound



(HPLC). HRMS m z cal cd for CL6H20N202 (M + 272. 1525, found 272. 1537. Step 3: .
2-[2-(2-Di net hyl am no- et hoxy) - pyri di ne- 3-yl oxy] -ethanol. To a Nﬁﬂlﬂ@@rezggﬁ '
solution of 2-{[3-(benzyloxy)pyridin-2-yl]oxy}-N N 30 dinmethyl etthanam ne-

(from Ste ; 31.1 mmol ) in MeOH (100 nL) was adgde”dpddddaoidd/ C (0.8 Q)
fol | oned ﬁyaaz%ﬁg)ﬁqsgomforrmte (6.3 9, 400 mmol ). The rn'x?ulrge was stirred at

50 Cu ; | fqr reaction filtered
througr?g%glﬁllﬁ?%(rg d%%@kﬁﬁ%’/&eﬁ?& gﬁﬁgﬁ%sg@%ﬁ%&mﬁgg\éﬁéressure to
yi el d atraewi. ERMStral calod forsd,eHRNIO; (M3t 328:24 5 ) Fouid3280042. WO 2004/ 000830

PCT/ SE2003/ 001044 60 wused without further purification in the next
synthetic step. The crude product was dissolved in dry DMF (50 niL),

pot assiSiep R-RAR-DiBopfopyGnind-2tHXP)-pyrivie- 3R -afhdnbine M xture was heat ed
at 150 C fothO m nut-esl? Et hyl ene C%B-; bonat e 1 46 mmol ) was added and

) 4.1 g,
the> heatin %H?W%@aspﬁpﬂaﬁﬂmﬁqm@ﬂ&-@mmmﬁm4tered of f and

the fildw ; 1 resi due was

chr omat g Ao P ARl RORHr 30 £ 1o RaaE ot s, 072) o
el uent BxemplevieStep 28Thys podussd 1 g (42846) of this ¢itlp campmindas a fight browi ofr own oi | .
HRVS .z . r 1HISN2O3 L1 vl 226.1317 found 226. tep 4:

N, N- Di r@fl ﬁﬁl%ﬁg)%gggﬂy\éﬁ)gmfipp;fys;sss}lggogt,sg@etséa%:c{;m%q. %ﬁﬁ%&”; c]"@‘@pyr azi nyl -
3" 10 i OXIANMOIRY 2apaBdfornd 28] 43) - et hyl ) - ani ne, acetate. To a sol ution
of 2-[2-(2-dinethyl am no- et hoxy)-pyridi ne-3-yl oxy] -ethanol (from Step 3;

2. d g, 12.8 mol) in DMF (50 nL) was sodiumtert-butoxide (1.84 g, 19.2

mrol) SR N NDIBBArAR-BRAA AR A3H A PRt aTb b A ipyrAafiyl eTPer at ur e

for 10 mnutes. To t

( 2R) - 1 3-3losy-ashexyl-ppyidin-2-yloxy)-ethybamihe iapedatezi ne* (2.81g, 13.5 nmol) added
and the 15 Gt | L faqr m nutes. Siljca.('15 g) was
added and t ﬁ%@ex@upn \tg’/%'ll\?\dfzag'tElé ]?ljléf %ﬁ%ﬁ%&%g#zigéﬁgwo%%WB?@ﬂ ica. The
S(ﬁ| venmyﬂdiﬁe-ﬁwgmg}-ahﬁdﬂ l(lhﬁ@g, %M{Tﬁﬂ am@isut(&ogrltg?ﬁ; NH4LOjiIue 8/5;55 0
chromat ogr ed.on 0 of silica using Ck :95: 0.
£ ol oveiPts, 1%%%:*6?-5% 2ot L PR Lsing e TEBSARTRE T RAES bdiep "eé%i ned
fracti Rl + 48 BRYofal Bd b€ SEG B S U fl\m.[ﬁa@ﬁ si due was
di ssol vede?%ag% her ar?d %%ml nbng%eﬁgr was dgglged. lgf ter 1 ﬁﬁs?n t he
r ef ri géprpeayatediVEe(00riPed 2 foflowisd by 80520:0:3) asshe oluenttf Tharglvgnt fiem thegrC, 1 nm Hy)
to 91 Veotivinedhidoiond wh evaPSratels biTmEQTRRAUA bredllre! the Fosidle TR Y5

ether, and HOAc in ether was added. After 15 h in the refrigerator, white crystals were

20" collected by filiration and dried (60 °C, 1.mm Hg) to give 1.5 g (56%) of the title compound:
mp 87 °C, Purity 99% (HPLC). Fragmenting HPLC analysis supports the stated structure.
HRMS iz caled for C24H3sNeOs (M) 458.3005, found 458.2988. *Prepared as described in

WO 00/76984, Example 192, Step 2.

25 EXAMPLE3 _
N,N-Dimethyl-2-{(3-{2-[(3-piperazin-1-ylpyrazin-2-yl)oxy]ethoxy} pyridin-2-
yDoxylethanamine, triflneroacetate. ' :

To a solution of feri-butyl 4-(3-chloropyrazin-2-yl)piperazine-1-carboxylate® (45 mg, 0.15
ramol) and 2-( {2-[2~(dimethylamino)ethoxylpyridin-3-yl}oxy)ethanol (from Example 1, Step

30 3;37mg, 0.16 mmol) in 4 mL of dry methyl ters-butyl ether was 0.2 mL of 1,0 M potassium
tert-butoxide in ferz-butanol added and the mixturs was stitred at room temperature for one
week. The reaction mixture was quenched with 2 mL of water. The organic phase was washed
with 3 x 2 mL of 1.0 M NaOH and 2 mL of brine, diied (MgSQ,) and concentrated under
reduced pressure. The residue was purified with reversed phase chromatography. The purified



402. 2379, found 402.2383.. *Prepared as described in WO 00/ 76984, Exanf'plfa
192, Step 2. 25 EXAMPLE 2 - g1 DEG 2006

N, N- Di i sop{wedbadodssé 3- [ 2- (2- (R) - met hyl -3, 4,5, 6-t et r ahy dicaysgbbob/doigs] bi pyr azin
yl -3 yloxy)-ethoxy]-pyridin-2-yloxygz>ethyl)-am ne, acetate. Step 1:

(2- { [ Préddenaas consenpyiel tedissbhdlin3 wedfitylordtbins QRI QEMEAGAR®.2 0o M Xt ure of
N, N- di i.gopr opyl anj noet hanol (4.07 g, 28.0 nmol) and (3 benzyl oxy)- 30

2- br orFB%k‘fﬁ?%%FeﬂCEa PRIER kg folvent wissgmevedgindey rgduced p@smtcv)gwerﬁ%ng: DVF
(50" mgp.owe, b ¢ fiis : Iﬂﬁ]@n’ff]r ) i e portion.
The pgacti%#%ggk@u%%rel&g{nﬁsred 31?01%.81,(%]( W% | |ca/zf£-ﬂi@g) was
added Gires¥itd (M)x38F-2220abound B8%221d, * Meparebhsencribeddrs W 8Q/G6984ed of f under

reduceg u nd the remaining oil was chromatographed on a colum of
Si Icgiuca lﬂ%%ﬁé%%t%&ghe/ Et 3N (97:3) as eluent to give 5.8 g (76% of the title

conmpound 0 -1 DEC 2006 WD 20041000830 PCT/ SE2003/001044 61 as a light
br own Qi |ty 85% (I PLC). Fragnenting MS anal ysis supports the stated
struct%PM‘ﬁFEmE%Fg for C20H2sN202{ M + 328. 2151, found 328.2142. Step
2: 2- [R€hidrd B[S pRiHaByddM 4 3 Jx?]???rgﬁie\” oxy] -ethanol. 5 The title
conpound was g[re are% stﬁ?ﬁg_gﬁgﬁrxﬁy{%ﬁ{ “(benzyl oxy) pyri di n- 2-

P

yl | oxy) BiHYE péZichlepr-ghyremypiaidite (580 &t 38 mmob, B-(Zrbropinethompitetiphykong t he

P11 e b i 6l 5. (D o botaisiPatoquhit G 9B 5 48 Biney B R, U1 N
anal ysiceorirfipwad eatel et etflak edternight) Theireactionmiisiumg wacfilt@ed, chmenteit@H26N203 W
282.19

4 f 282.1948. .,10. S X , ]
N, N- u@%ﬁ?‘ﬁ‘lﬁjﬁr}ﬁ PYEW?Z@(‘%P{VR&& -e’ﬂr%m@ ofethiyl goefate.cTheQrgmicRase Was 2' | bi pyrazin
yl - 3 washeovillr £k DOOMI - FTINACH B0/ ¥ brilel Wieh (MESOR) aflc@h@nfated Ne title

conpound was prepared starting from 2-[2-(2-diisopropyl am no-ethoxy) -

pyri divgdersedppedgrpssutenZhpresidue wes pprifisd withfagh ghremagography on a column of |
28 - Iy | | Lpes 1 83
g R URICTEL £ 10 Bl eyt B TR PR, Akl ol S nfoy s

chr ome06%r MBhed 25 (M L)6) aaton 288 (M+1).ca usi ng CHA 3/ MeOH aqueous

EXAMPLE 5 (intermediate)
tert-Butyl (3R)-4-(3-chloropyrazin-2-yl)-3-meihylpiperazine-1-carboxylate.*
20  To asolution of 2-chloro-3-[(2R)-2-methylpiperazin-1-yllpyrazine** (1.59 g, 7.48 mmol} in
200 mL of acetonitrile was boc-anhydride (1.63 g, 7.48 mmol) added in portions over 1 hour,
‘The solution was stirred at room temperature overnight, quenched with 10 mL of water and
concentrated. The residue was redissolved in 200 mL of ethyl acetate, washed with 100 mL of
1.0 M K5CO3, 100 mL of water and 100 mL of brine, dried (MgSO,) and concentrated to give
25  1.70 g (5.43 mmol, 73%) of the title compound as a colorless oil. LC-UV purity 95%. MS m/z
313 (M+1)*, cale. 313 (ML) *Reported in WO 00/76984, Example 172, Step 2. **Reported
in WO 00/76984, Example 192, Step 2.

EXAMPLE 6

30  2-[(2R)-2-Methylpiperazin-1-yl]-3-[2-({2-[(1-methylpiperidin-4-yDoxylpyridin-3-
yl}oxy)ethoxy]pyrazine, trifluoroacetate.
Step 1: 2-({2-1(1 -Methylpiperidin-4-yloxylpyridin-3-yI}oxy)ethanol.
A solution of 2-chloro-3-[2-(tetrahydro-2 H-pyran-2-yloxy)ethoxylpyridine (from Example 4;
100 mg, 0.39 mmol), 4-hydroxy-N-methylpiperidine (67 1, 0.58 mmol) and 1.0 M potassium



concentrated NH3 (90: 10: 0.2 fol |l owed by 80:20:0.3) as the.eluent. The _
solvent fromthe pure conbined fractions was evaporated off under reduced .
pressure, the residue was dissolved in ether, and HOAc in etherf \A/aﬁEﬁcEﬂ@B.

After 15 hyigwebdfodssf ri gerator, white crystals were 20
filtration and dried (60 C, 1 rrmHg) tgzsgive 1.5 g (56%@14’ ﬁ%ﬁ)?llo?

e ot oy i e ol L ety ST 0 L R i e T B 5P F o

458 29B&y. TRy egeniephase wae wastied edthi3k 2 WD diovaikG 9684 2 niixaftpive. TDrgBicep 2. 25

N, N- DL@ES%V?S %#{%t f% (f w ‘BIéP{%P H’I ?Lce?? 6@’9 goflzndaﬁs ﬁh)e 8%%"8? %@Yﬁ@r I di n-2-

y I ) oX y\]VEhEthﬂ]mB ®eS, erotffsmdecﬁﬁfe@maﬂ@basiEbe&d&ﬁbnl bf pcﬁas@fun:t Bydeoxtide v |

hi I b | d
2 (1 2~ Pl ik ke iile RELGFTBHRI witho 54700 o e vt Tho q»rsanxex%)e )
Step ﬁ{aséwas%eaw SoHfanleBhdentrdleduiter fifiadl breiBrbY] gibe8d BbyS ether wes 0.2

m. of 1.0 Mopotassmmtert- utoxide i n tert-butanol” added and the nixture
was stinmpb§3%) Oftb@ﬁﬂcmecmﬂ@s acélorless nd. LOBBkpurltn 85%edt adS3i xt ure was
quench@d\ﬁ th ?25 +water. The organi ¢ phase was washed wth 3 x 2 nL of .
hd "brine, dried (MgJSO™) and concentrated under reduced
pressure. The resi due was purified with reversed phase chronat ography The

CobbertiPa Eetrl ORIy ibgerrena- v S A- GRS OHPp b BERIN T 0 > . of

triflugg feﬁidx?]ﬁ?hﬂn@‘tﬁﬂﬂbﬂﬁﬁetafghe sol vent was renoved under reduced
pressure gi ve 6199 of the title conpound as an oil.

e v s soytoneb oo (EEn s e Gnry DI rB BB R oS (e dier Aaund
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EXAMPL nt’ er
2 Chl oimd—lﬁl‘:. pﬂdlﬁmdumww@rtew bityb(Aiond-(3-chlosopyyazihdy )} ppethpiipiperazind-1ri xt ur e of

Tof. iy haroiigdt 8% s oL B el mneGact, ARSI RS, 5l

I n 2 O%hakeanf rooBCieinPBiature fi 2Wags. Taatactichimikeird wis Quachvidevith 2 mllefr eact i on

m xture was filtered, concentrated
water, The organic phase was washed with 3 x 2 m1 of water and 2 mL of brine and

concentrated under reduced pressure. The residue was purified with reversed phase
* chromatography. The purified product was concentrated, redissolved in 1 mL of chloroform
20  and treated with 0.2 mL of triflucroacetic acid for 1 hour. The solvent was removed under
reduced pressure to give 36 mg (0.066 mmol, 66%) of the title compound as a brown oil. LC-
UV purity 100%. HRMS #m/z caled for CyyHaNeOs (M)* 428.2536, found 428.2546.

EXAMPLE 7
25  2-[(2R)-2-Methylpiperazin-1-yl}-3-(2-{[2-(2-pyrrolidin-1-ylethoxy)pyridin-3-
ylloxy}ethoxy)pyrazine, triffuoroacetate.
Step 1: 2-{[2-(2-Pyrrolidin-1-ylethoxy)pyridin-3-yljoxy}ethanol.
A solution of 2-chloro-3-[2-(tetrahydro-2H-pyran-2-yloxy)ethoxylpyridine (from Example 4;
100 mg, 0.39 mmot), 1-(2-hydroxyethyl)pyrrolidine (68 ul, 0.58 mmol) and 1.0 M potassium
30 tert-butoxide in fert-butanol (0.8 mL, 0.80 mmol) in 4 mL of toluene was heated at 100 °C for
1 day. The organic phase was washed with 3 x 2 mL of water and 2 mL of brine. The organic
phase was shaken at 50 °C with 4 mL of 2.0 M acetic acid for 2 days. The aqueous phase was
washed with 3 x 3 mL of ethyl acetate, made basic by addition of potassium hydroxide,
saturated with sodium chloride and extracted with 3 x 2 mL of ethyl acetate. The organic



under -reduced pressure and redissol ved i-n 300-ni of ‘ethyl ~acetate. The -
organi ¢ phase was washed with 3 x 100 nL of NaOH and 100 niL -of prine drled
(MySO4) and concentrated under reduced pressure. The residue WpﬁEﬁh ﬂ

wi t h fl ashyghofamedsagr aphy on a colum of 15 silica to @cygrfoxdoidua( 28. 0
mol , 731/0) of the title conpound asgsa yellow oil. LCUWV purity 100% M5

mz 25 hisbtk) dried BXANR g?g;e t - But yl
(SZR) 4§(3 chI or%t%t@%s'z?ﬁégd%fé%ﬁ%t hyl p%%ggdaéﬂe%gf%t a;g%%gelg * goyTo a

sol ut | §HQJs 74¥s tilezoprpryd oanelanlpbynil 6LV putityA5Pp MJria2s8* (1.59 g, 7.48

nol ) i +1)%0‘g‘161‘253)h\4@@et0n|tr| | e was boc-anhydride (1.63 g, 7.48 mmol) added
in portions’ over our. The solution was stirred at roomtenperature

over ni ght guenched with 10 m_ of water and concentrated. The residue was
redi.ss f. et a gtate, washed with 100 nl of 1.0 M
k2093, Z"WPEH‘ & @{%Byrrahﬂ'éd?'ﬂ%ﬁlsw)}’yalﬁ@"%’oncent rat ed

to gi V@'l]a@}&thz%rﬁy‘mtmoa‘:z&% of the title conpound as a colorless oil.
LG WV purit mz 313 (Mr1)+, calc. 313 (Mrl)+. *Reported in WO

00/769 ePlLﬂ:? o, Spp2, wes Rdlpwed wing 2-4[2@WowldRss, Exanpl e 192, Step

2 [(2R 2- K/@Pﬁﬁ%%}g oxgr eth%ml ﬁ]-OmR,Stf%I 3{62“1%( 14m}tnﬁl lt%ggrgﬁal%(%mgl ) oxy] pyri di
n 3 y ineody G984 )rod Kyl tp;erammpnmd asraltird)mmhdgbUa%lﬁn-ﬁt;}Slmafg fHRhMS nlz/z caled fof f
4- yridin yl } oxy) et hano A solution o
%%@M%p& ﬁ%%ﬁ '2-yl oxy) et hoxy] pyri dine (from Exanpl e 4;
100 ng 0.39 mol ), 4-hydroxy N nethyl pi peridine (67 pl, 0.58 mml) and 1. 0
M pot agXiaMPIE g)EC 2006 WO 2004/000830 PCT/ SE2003/001044 63 tert-butoxide

in tert-butanol (0.8 nL, 0.80 mmvl) in 4 nL of toluene was heated at 100T
for | NePhDimeHyl-4r(iR-631RR-medhylpipsredndixlipysazin2- i , of water and 2 ni,

o O L oS oG, PRSI SE hoiatiald s OF 20 M or d
acdfat Stepriln@{b&b{mmyhﬂmm)mugmpwm&qr}}umy}Wx| de, 5 s at u r ated with
hase deeniPn et PRGN St e 2 rRPo D URES (BPaISaTEah g ve 62
mg (0. 280 mg, 0.39 mmol), 4-(dimethylamino)-1-butanol (77 pl, 0.58 mmol) and 1.0 M potassium
tert-butoxide in tert-butanol (0.8 mL, 0.80 mmol) in 4 mL of toluene was heated at 100 °C for
1 day. The organic phase was washed with 3 x 2 mL of water and 2 mL of brine. The organic
20  phase was shaken at 50 °C with 4 mL of 2.0 M acetic acid for 2 days. The aqueons phase was
washed with 3 x 3 mL of ethyl acetate, made basic by addition of potassium hydroxide,
saturated with sodium chloride and extrécted with 3 x 2 mL of ethyl acetate. The organic
phase was dried (MgSO;) and concentrated under reduced pressure to give 55 mg (0.22
mmol, 55%) of the title compound as a colorless oil. LC-UV pm‘ity'95%. MS m/z 255
25 (M), calo. 255 (V1)

Step 2: N,N-Dimethyl-4-({3-[2-({3-[(2R)-2-methylpiperazin-1-yl|pyrazin-2-
yl}oxy)ethoxylpyridin-2-yl}oxy)buian-1-amine, irifluoroacetate. -
The procedure in Example 6, Step 2, was followed wsing 2-({2-[4-

30 (dimethylamino)butoxylpyridin-3-yl}oxy)ethano] (from Step 1; 29 mg, 0.11 mmol) to give 34
mg (0.062 mmol, 62%) of the title compound as a brown oil. LC-UV purity 100%. HRMS
miz caled for CpyHiNsO3 (M)' 430.2692, formd 430.2695.

EXAMPLE 9



"::"riu"h'ol 63% of the tltlecorrpounaas a colorl ess oi I : LC— U\/ purlty 95% |v5
n z 253 (Mr1) +, calc. 253 (Mrl)+.- 10 Step 2: .
2-[ (2R) - 2- Met hyl pi perazi n-1-yl ] -3-[2- ({2-[ ( 1- met hyl pi per|d| n- 4- y[j)‘lt)ﬂf}:p%ﬁﬁdl

2 (12 L CTBRIBBREY |G 2. 1) ] pyg i n3-y1 ) 0xy) oURARSENERNSH o op 1
30 d b | (0.15
o i FRRg it Solf RO Gl Faltem it aethdShdi s €

(3R) - ffyl}(oﬁy)@flioﬁgr]@@yﬁm triffuorbacetatiet hyl pi perazi ne-1 15 carboxylate (from

Exanpl mmol ) in 1 of toluene added. The m xture was
s haker?’%%ﬂ 1; rzoéﬁng é’ffa’é“r“&’lﬂylé' O%G‘P“ZZYMW]PW@?'@&’ ﬂ’fﬂnﬂ-ur e was quenched
Wi th 24 88lifh of YRihEHe-3 ﬁ FeRABARN mﬂ;ﬁm ﬁ%n%E #f water and
2 m, of brine and concentrat ed under Te uced pressure The resi’due was.

puiSi f 1168 mg, 039 mendl),d euetpyiaaspymdmmmm (70,58 menoband 1. potmsiumt  was

of ¢ 1 1 RuESe bt e g, B eopi e APt e A B RO " cucea
pr essur duy! Thedhri@icdhabBwadwahed iR B .x 5aVof Ghtel AR 1 il T beiasIHeRELagR a br own

oil. LG W purity 100% HRVS nmlz cal cd for C22H32N603 (I\/p+42€ 2536, found
428. 2 ggggse was ehgltop gt 50 *hwith 4 mL of 2.0 M acetic acid for 2 days. The aqueous phase was

2-[(2 ¥ k%'IHEBP‘éth ?t? ]m§de(t% E:éaé@ix&%frf% Asgli rakRihoxy) pyr i di n- 3-
yl ] oxy et oxY) pyrazi ne, Hor oacet
2-H0 2 s@mfava;drwﬂii sodliuma dhlgﬁckidmdnyﬁ@afdndﬂm B2ydl} oﬁqﬂ}}dBMatelThe/brmimt i on of

2-chl or,0- 3- ro-2H - et ho ne rom Exanpl e 4;
100 ngh® "s?%%ﬁ’%ﬁ)‘ 9@5 d £oR5P ‘Hé IB@P%%PﬁeEﬁ %1 6’(% mrol ) and 1.0
M pot Qﬁﬁbﬂ%%?@fth@ﬁﬂe dswaigsaéblér%smbmwwh@@sms%@sml) in 4 nL of
toluene was heated at .1 C for day. The organic phase was washed with 3 X
2 niL ®FINacde. 26A@MFINL of brine. The organic phase was shaken at 50 C with
4 m. of 2.0 Macetic acid for 2 days. The aqueous phase was washed with 3 Xx
3 nL of ethyl acetate, nade basic by addition of potassium hydroxide,

salt5ur Step2vE-{(ARFDMethylpifiepazinid-yalR3H 2 (R 2(1-akthylpyrralidin2-n. of et hyl acetate.

The organic DEC 2006 0410008 PCT/ SE2003/ 001044 64 phase was dried
(MyS B&W@éiﬁuﬁ%%"ﬁ’g?@@g@ﬁﬁﬁ?ﬂa&ﬂ{?céﬂ“ﬁ %%"ﬁﬁfee to give 71 ng (0. 28
The procedure in Example 6, Step 2, was followed using 2-({2-[2~(1-methylpyrrolidin-2-

yl)ethoxy]pyridin-3-yl}oxy)ethanol (from Step 1; 28 mg, 0.11 mmol) to give 33 mg (0.059
mmol, 59%) of the title compound as a brown oil. LC-UV purity 100%. HRMS m/z caled for
20 CyuHuNeOs; (M) 442.2692, found 442.2681.

EXAMPLE 10
N-Methyl-N-]2-({3-12-({3-[(2R)-2-methylpiperazin-1-yllpyrazin-2-yl}oxy)ethoxy]pyridin-
Z-yl}oky)ethyl] propan-2-amine, trifluoroacetate. '
25  Step 1: 2-[(2-{2-[Isopropyl(methyl)amino]ethoxy}pyridin-3-yl)oxy]ethanol.
A solution of 2-chloro-3-[2-(tetralrydro-2H-pyran-2-yloxy)ethoxyJpyridine (from Example 4;
100 mg, 0.39 mmol), 2~(N—methy1-N-isopropylamino)ethanol (68 pl, 0.58 mmol) and 1.0M
potassium zert-butoxide in ters-butanol (0.8 mL, 0.80 mmol) in 4 mL. of toluene was heated at
100 °C for 1 day. The organic phase was washed with 3 x 2 mI, of water and 2 mL of brine.
30  The organic phase was shaken at 50 °C with 4 mL of 2.0 M acetic acid for 2 days. The
aqueous phase was washed with 3 x 3 mL of ethyl acetate, made basic by addition of
potassium hydroxide, saturated with sodium chloride and extracted with 3 x 2 mL of ethyl
acetate. The organic phase was dried (MgSOy) and concentrated under reduced pressure to



nmol , 2°/c) of thetltle corrpound as a col orl ess oil. LC-UV purtty 95% :
mz 253 (Mr1)+, cal. 253 (M¥l)+..5 Step 2; 4 DEC- 2&&5
2-[ (2R) - 2- Met hyl pi perazin-1-yl]-3-(2-{[ 2- (2 pyrrolidin-1-yl et hoxVy)pyridin-3-
yl ] oxy}et r\gm&@m@% ne,trifluoroacetate. The procedur @cingEﬁmgmhﬁ 6, Step
2, was followed using 2-{[2-(2-pyrrolgedin-I- ylethoxy)pyridin-3-yl]oxy}

et hanolgivef7s  R0mrhol, F6%NBS the il |, 69% of
t he tltglle‘3 cgﬂggjn ag a ?gvvn §| QC&I%&d%%%ﬁlg%sﬁé%%@ g%gl cd for 10

C22H32MEB 1/ mg cala @S5 (M- 428. 2551.  EXAMPLE 8

N, N-Di et hyl -4- ({3-[2-({3-[(2R) - 2- net hyl pi perazi n-1-yl ] pyrazi n- 2-

yl } oxy) et hoxy] pyri di n-2-yl }oxy) butan-I-am ne, tritluoroacetate. 15 Step 1:
2- ({2- [Siel(BiMMWH\H%(JWE[u{(&(-{(pﬂyz-iuﬁthylﬁmﬁﬁzhxy—)rﬂpfnmhi-z- A sol ution of

100 g MR SigkR By i S DRV LR map b BRI 0 56 ol ) and 1.0 M
pot assiThsprdcediire B ﬂaeslﬂﬂeptzﬂliﬁasmﬂo@@@hmﬁ@}ﬁzf@a 0.80 mml) in 4 nL of

t ol uenefjévvas heated at 100 C for 1 organi ¢ phase was washed with 3

x 2 nl lserrappl@nethydgmnglethery) pyridie-3- yﬁ%y]@thgmli(ﬁom@tqwaée mg 9. 16mmeh at 50 C

with 4008 ﬁﬁ"?‘{ _Ejlqﬁgﬁ}g@&] washed
wth 3 (gklg nigzg%% dé?g@?togtﬂeq{ﬂg%o%gé@él %Q%acgﬂy@?g%: of ssfy

hydrox&HﬁYISndmalndefoeﬂzzﬂlamos@dfwﬁﬁdmbmlm&%@lm(mxtract ed wwth 3 x 2 nL of

et hyl acetate. The organic phase was dried (MgSO4) and concentrated under

reduced pressure to give 55 ng (0.22 wmmol, 55% of the title conpound as a
col or| &SRAMPLE 1LC- UV purity 95% MsS mz 255 25 (MF1)+, calc. 255 (Ml) +.

Step 2 N D met hyl -4- ({3-]2-({3 2R) 2- met hyl pi perazin-1-yl ] pyrazi n- 2-
y1} oxy)“é‘y (ﬁ?r Rﬂgﬂ@sgy%&.‘? P?fﬂ%lnﬂlpwm‘rzuor oacetate. The

roced 2-({2-[4 30
Fdl nmet lﬁ?ﬁ? %gﬁl%@pgﬁﬁ%@ ij]}- xy o %@%om (SE ep[l 29 ng, 0.11
rrm)l) Stepgl :2e({3-43- (i %lb’lmmmmppxxﬂﬂy/ﬂdmﬁ-yl}ﬂy)ﬁthMIconpound as a brown oil.

433. 26%’5%05@3%%% %%'@@yﬁ&fﬁ—py%na% SR ANSAF it 430 RO J.0UNd

100 mg, 0.39 mmol), 3-dimethylamino-1-propanot (69 pl, 0.58 mmol) and 1.0 M potassium
tert-butoxide in tert-butanol (0.8 mL, 0.80 mmol) in 4 mL of toluene was heated at 100 °C for
1 day. The organic phase was washed with 3 x 2 mL of water and 2 mT of bine. The organic

phase was shaken at 50 °C with 4 mL of 2.0 M acetic acid for 2 days. The agqueous phase was
20  washed with 3 x 3 mL of ethyl acetate, made basic by addition of potassium hydroxide,
saturated with sodium chloride and extracted with 3 x 2 mL of ethy] acetate. The organic
phase was dried (MgSO,) and concentrated under reduced pressure to give 67 mg (0.28
mmol, 71%) of the title compound as a colorless oil. LC-UV purity 95%. MS m/ 241
M+1), cale. 241 (M+H1)T
25 ' |
Step 2: N,IV-bimethyl-S-({S-[Z-({B-[(2R)¥2-methy1piperazin-1-yl] pyrazin-2-
ylloxy)ethoxy]pyridin-2-yl}oxy)propan-1-amine, trifluoreoacetate.
The procedure in Example 6, Step 2, was followed using 2-({2-[3-
(dimethylamino)propoxylpyridin-3-yl}oxy)ethanol (from Step 1; 31 mg, 0.13 mmol) to give
30 38 mg (0.072 mmol, 72%) of the title compound as a brown oil. LC-UV purity 95%. HRMS
miz caled for Cy HapNOs (M) 416.2536, found 416.2523.

EXAMPIE 12



V\D 2004/ 000830 PCT/ SE2003/ 001044 65

2-[(2R) - 2- Met hyl pi perazin-1-y1]-3-[2-({2- [2 (1 rrethyl pyrrolldln 2- {)D%té]%a@
pyridi n-3- yl}oxy)ethoxy] pyrazine, trifluoroacetate. Step 1:

2- ({ 2-[ 2- (rdRbdotgagr r ol i di n-2-yl) et hoxy] pyri di n-3- y|}@©®/ﬁ§25@m@io44A
sol ution of 2-chloro-3-[2-(tetrahydro¢2H pyran-2-yl oxy)ethoxy] pyridine (from

Exanpl e-K2R)->-Médifdyl - . - tgnanol (79 I, 0.58
rrm)lrr? arfgﬁylie M po?glggﬁﬁg tert:i E)%t(gige )eﬁnlgnyit?%{ﬂi ano (0 8 m(_ 0. 80 nmol )
in 4 mY ox¥)pErazine, filuergaegtate00 C for | day. The organi c phase was
washed Lne. . The organic hase was
shaken Sg%ﬁgoz?zgé tp%dm&%&%o%aﬁxécef f@j x@fegﬁ'%?} 2 dayg lI'he gqueous phase
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title conpound as a colorleSs ol purity (ML) +,
cal c. 28y Yhgerganic phgsegg@pvaghed with 3x2 mL of water and 2 mL of brine, The orga.mc
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N- Vet hy ek §396) qfghq title compopndss axolasiens dibILEWH plurity 959 14§ maiz 238 2- y1 } oxy) et hox

y] pyr| ?Mq. +an¥4 box hyl ] propan-2-am ne, trifluoroacetate. 25 Step 1: _
B Sopr opy thyI ) am no] et hoxy} pyri di n-3 yl-)oxy] et hanol . A sol ution

of 2 chI oro- 3-[ 2- (t et rahydr o- 2H pyr an- 2-yl oxy)ethoxy] pyridi ne (from Exanpl e

) 4% 200G EN R ap Bt T oo e e E Ao e, 0. 80 ol )
in 4 ml]ﬁy}bmhmgpﬁm thioedadtate, 100 C for 1 day. The organic phase was
vvashedlgl?th 3. X nil, of water and 2 of brine. 30 The organi c phase was

shaken P@ee@rwﬁaﬂawph Step 2, aﬁ/f"&’@@?‘il Bsingd-d[ 2 @iperiditals. The
ylmethoxy)pyridin-3-yl]oxy}ethanol (from Step 1 27 mg, 0.11 mmol) to give 37 mg (0.069

mmol, 69%) of the title compound as a brown oil. LC-UV purity 95%. HRMS m/z caled for -
20 - CypHiNgO; (M) 428.2536, found 428.2543.

EXAMPLE 13
N,N,2-Trimethyl-1-({3-[2-({3-[(2R)-2-methylpiperazin-1-yl|pyrazin-2-
yl}oxy)ethoxy]pyridin-2-yl}oxy)propan-2-amine, trifluoroacetate.
25  Step 1: 2-({2-[2-(Dimethylamino)-2-methylpropoxy] pyridin-3-yl}oxy)ethanol.
A golution of 2-chloro-3-[2-(téﬁahydro—ZH—pyran—il—yloxy)ethoxy]pyridine (from Example 4;
100 mg, 0.39 mmol), 2-(dimethylamino)-2-methyl-1-propanol (68 ul, 0.58 mmol) and 1.0 M
potassium zeri-butoxide in ert-butanol (0.8 mL, 0.80 mmol) in 4 mL of toluene was heated at
100 °C for 1 day. The organic phase was washed with 3 x 2 mL of water and 2 mL of brine,
30  The organic phase was shaken at 50 °C with 4 mL of 2,0 M acetic acid for 2 days. The
aqueous phase was washed with 3 x 3 mL of ethyl acetate, made basic by addition of
potassium hydroxide, saturated with sodium chloride and extracted with 3 x 2 mL of ethyl

acetate. The organic phase was dried (MgS80O;) and concentrated under reduced pressure to



aqueous phase was washed with 3 x 3 M of et hyI acetat e, made basnc by
addition of potassium hydroxi de, saturated.w th sodi um chloride and
extracted with 3 x 2 nL of ethyl acetate. The organic phase vvagij E&dzn%

(MISH) angysRpsinsspat ed under reduced pressure to O ~1§§%‘Sg§ 0 \g@h
2004/ 000830 PCT/ SE2003/ 001044 66 givegg75 nmg (0.30 nmol %35’% Pthe title
COMpOUgide PP (6.91 RirloRF0 ol thel e\ Mmpirla'sd a Satbtess W, DEAI¢ Birsh W)+ cale. 255
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yI)oxy et oxy]p | di n- oxy) propan-I-amne, tri cet at Step 1

2- ({2- WW%%SMWW@}IQUYW%JMWSOI ution of

2-cbl o, th d f Ex l e 4,
100 ng,aﬁg%%‘ 4@%"53 Ay MBS0 ) o (66" 0. 58 rmol ) and 1. 0 M

potassium tert-butoxide in tert-butanol (0.8 nmL, 0.80 nmml) in 4 nL of
toI uenBXah®Ilddt ed at 100 C for 1 day. The organic phase was washed with 3

i tn' el Rfoartta e PG 0SS pibgealliais ‘phase was 20 washed
with %lm&héﬂy} Aidifls (I;jy x?ﬁﬁ%glﬁ,yrgﬁg@ tHffboalta@ddi ti on of potassium

hydr oxi d urate mchl’oride and extracted with 3 x 2 niL of

et hyl %?EE 'E,( -{i(RO-bMethylpyrighidine2-yhmethorBayridinctahoatethanelcent r at ed under
o8 o pRsRY el o 155t 0 A SISl e i Bk 80ROV 22
100 mg, 0.39 mmol), (S)-(-)-2-hydroxymethyl-1-methylpyrrolidine (69 pl, 0.58 mmol) and
1.0 M potassium fert-butoxide in ferz-butanol (0.8 mL, 0.80 mmol) in 4 mL of toluene was
heated at 100 °C for 1 day. The organic phase was washed with 3 x 2 mL of water and 2 mL
of brine. The organic phase was shaken at 50 °C with 4 mL of 2.0 M acetic acid for 2 days.
20  The aqueous phase was washed with 3 x 3 mL of ethyl acetate, made basic by addition of

potassium hydroxide, saturated with sodium chloride and extracted with 3 x 2 ml, of ethyl
acetate. The organic phase was dried (MgSQ4) and concentrated under reduced pressure to
give 78 mg (0.31 mmeol, 79%) of the title compound as a colorless cil. LC-UV purity 95%.
MS m/z 253 (M+1)*, cale. 253 (M+1)™.

25 ,
Step 2: 2-[(2R)-2-Methylpiperazin-1-y1]-3-{2-[(2-{[(28)-1-methylpyrrolidin-2-

ylimethoxy}pyridin-3-yl)oxylethoxy}pyrazine triffuoroacetate.

‘The procedurs in Example 6, Step 2, was followed using 2-[(2-{[(25)-1-methylpyrrolidin-2-

ylJmethoxy}pyridin-3-yl)oxylethanol (from Step 1; 37 mg, 0.15 mmol) to give 39 mg (0.071
30 mmol, 71%) of the title compound as a brown oil. LC-UV purity 95%. HRMS m/z caled for

CpH3:Ns03 (M) 428.2536, found 428.2523.

EXAMPLE 15
[2-({3-12-({3-[(2R)-2-Methylpiperazin-1-yl] pyrazin-2-yl} oxy)ethoxy] pyridin-2-
35  yljoxy)ethylJamine, trifluoroacetate.



Step 2 N N-D| rrethyl 3 ({3 [2 ({3 [(2R) 2 rrethyl pi perazm 1 yI]pyrazm 2-
yl } oxy) et hoxy] pyri di n- 2-yl } oxy) propan-1 - am ne, trifluoroacetate. The

procedure in Exanple 6, Step 2, was followed using 2-({2-[3-
1 DEG 24

(di net hyl agio@d4aoeaexy] pyri di n- 3-yl } oxy) et hanol (from %%Elooslé
nmol) to give 30 38 ng (0.072 mml, ¢% of the title conpound as a brown

| 416. 2536, found
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Step
2-[(2R% K °|2%9eFMZ| -1 -yl]-3-(2-([2-(piperidin-3-yl net hoxy) pyri di n- 3-

yl ] oxy} et hoxy) pyr azine, trifluoroacetate. The procedure in Exanple 6, Step

o hzﬁisft%?# VBRERE TR st a S s e R iAo 899 of
the tiyljey Qmmb,eﬁﬂ@mbameoi | . LC- WV puri ty 95% HRVS nf z cal cd for 20

022I-132N603 gj +428. 253 found 428. 2543. EXAMPLE
15  To a solution of tert-butyl 2-{[3- (2-hydroxyeﬂ10xy)pyndm—2—yl] oxy} ethyl)carbamate (from

Step 1; 44 mg, 0.15 mmol) and 0.22 mL of 1.0 M potassium ferf-butoxide in fert-butanol in 4
mL of dry methyl zert-butyl ether was tert-butyl (3R)-4-(3-chloropyrazin-2-y1)-3-
methylpiperazine-1-carboxylate (from Example 5; 47 mg, 0.15 mmol) added and the mixture
was shaken at room temp erature for 2 days. The reaction mixture was quenched with 2 mL of
20  water. The organic phase was washed with 3 x 2 mL of water and 2 mL of brine and
concentrated under reduced pressure. The residue was purified with reversed phase
chromatography. The purified product was concentrated, redissolved in 2 mL of chloroform
and treated with 0.2 mL of trifluoroacetic acid for 2 h. The solvent was removed under
reduced pressure to give 50 mg (0.10 mmol, 67%) of the title compound as a brown oil. LC-
25 UV purity 100%. HRMS m/z calcd for CigHzeNs03 (M)* 374.2066, found 374.2072.

EXAMPLE 16 :
N—Methyl-Z—({B—[z-({.’-s-[(ZR)-Z-méthylpiperaziu-l-yl]pyrazin-z-yl}oxy)ethoxy]pyridin—Z—
yl}oxy)ethanamine, trifiuoroacetate.

30 Step 1: 2-({2-[2-(Methylamino)ethoxy]pyridin-3-yl}oxy)ethanol.
A solution of 2-chloro-3-[2-(tetrahydro-2H-pyran-2-yloxy)ethoxylpyridine (from Example 4;
100 mg, 0.39 mmol), 2-(methylamino)ethanol (47 pl, 0.58 mmol) and 1.0 M potassium fert-
buioxide in fert-butanol (0.8 mL, 0.80 mmeol) in 4 mL of toluene was heated at 100 °C for 1
day. The organic phase was washed with 3 x 2 mL of 1.0 M NaOH and 1 mL of brine. The



N, N, 2-Tri rrethyl-l ({3 [2 ({3 [(2R) 2- methyl pi-perazin-1- yI]pyraZ| n-2-

yl } oxy) et hoxy] pyri di n- 2-yl } oxy) propan-2-anm ne, trifl.uoroacetate. 5 g ep.nk:
2-({2-[2- (D net hyl am no) - 2- et hyl propoxy] pyri di n- 3-yl } oxy) et han 'sAD | &tFon
of 2-chl ok gl/dnsdoet ahydr 0- 2H- pyr an- 2-yl oxy) et hoxy] pydsh20800f0iom Exanpl e
4; 100 ng, 0.39 mmol), 2-(dinmethylamyno)-2-nethyl-I-propanol (68 I, 0.58
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g| ve 7913gg1 31 nmmol, 80% of the title conpound as a colorless oil. LCUV .
purity 95% VB m z 255(I\/Hr1)+ calc. 255 (Mrl)4. Step 2:
N, N, 2- Trln'ethyl-l ({3-[2-({3-[(2R) - 2- rrethyl pi perazin-1-yl]pyrazin-2- 5
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concentrated under reduced pressure. The residue was purified by reversed phase

chromatography. The purified product was concentrated, redissolved in 1 mL of chloroform

and treated with 0.2 mL of {rifluoroacetic acid for 1 hour. The solvent was removed under

reduced pressure to give 32 mg (quantitative vield) of the title compound as a brown oil. LC-
20 UV purity 100%. HRMS m/z calcd for CioHzsN:Os (M)* 388.2223, found 388.2231.

EXAMPLE 17
2-{2-[{2-]2-(Dimethylamino)ethoxy]pyridin-3-yl}oxy]ethoxy}-3-[(2R)-2.4-
dimethylpiperazin-1-yl]pyrazine.
25  To asolution of 2-{2-[ {2-[2-(dimethylamino)ethoxylpyridin-3-yl}oxy]ethoxy}-3-[(2R)-2-
methylpiperazin-1-yl]pyrazine (from Example 1; 0.48 g, 1.19 mmol) in 1,2-dichlorosthane (4
mL) v?as added sodium friacetoxyborohydride (1.3 g, 6.2 mmol) and 37% aqueous
formaldehyde (0.072 g, 2.4 mmol), the slightly exothermic reaction was stirred at ambient
temperature overnight. Water was added and the mixture was made basic (pH>13) by addition
30 of 8 M NaOH. Afer being stirred for five minutes, the phases were separated and the agueous
phase was extracted twice with CHCl;. The combined organic phases were dried (MgSOq)
and the solvent was removed under reduced pressure. The resulting oil was chromatographed
on a column of silica (80 mm, i.d. = 30 mm) with CHCl/MeOH/NH,OH (95:5:0.2; 100 mL,



 heated at 100Cf?71day The organi c.phase was washed with ‘3 x 2-m of -
water and 2 nmL of brine. The organic phase was shaken at 50 C \&[f%r@gﬂ
2.0 Macetic acid for 2 days. 20 The aqueous phase was washed wt

of ethyl 3g&4 Eﬁoosgade basic by addition of potassi unpbyeEnu@eds sat ur at ed
wi th sodium chloride and extracted wigh 3 x 2 nL of ethyl acetate. The

or gani gl \$0:90t e 8 r fessure to
G Ve T By e B e R (P R R oo SR 5T P Ty
purity miznBloffor CRBsNy®4 (M) 4662536, 56 42523, 25 Step 2:

2-[(2R) - 2- Met hyl pi perazin-1-yl]-3-{2-[(2-{[(2S)-1-net hyl pyrrolidin-2-

yl ] met hoxy} pyri di n- 3-yl ) oxy] et hoxy} pyrazine trifluoroacetate. The procedure
in ExaBXAMBLE B ep 2, was followed using 2-[(2-{[(2S)-1-nmethyl pyrrolidin-2-
yl ] net ridin-3-yl)qxylethanol (fromStep 1; 37 ng, 0.15 mmol) to give
39 ?Sf%ﬁi@anwm OSY]PPWXF)@W}:W%MG“%Y@‘WW'%‘i . LG W
purity ﬂﬁ}e(nm-h@l\/s mz calcd for C22H32N603 (M +428. 2536, found 428. 2523.
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added to form the hydrochloride salt. This furnished 2.28 g (47%) of the title compound as

white crystals: mp 144 °C. HRMS m/z calcd for CyHyNO; (M)* 271.1572, found 271.1569.

*Reported in Bull. Soc. Chim. Fr. 1935, 1737-1741.

20
Step 2: 2-[2~(Dimethylamino)ethoxy]phenol.®

To a solution of N-{2-[2-(benzyloxy)phenoxylethyl}-N,N-dimethylamine (from Step 1; 7.60
g, 28.0 mmol) in MeOH (80 mL) was added 10% Pd/C (0.8 g) and the mixture was
hydrogenated at 70 psi and room temperature for 2 h. The reaction mixiure was filtered

25  through a pad of Celite® and silica. The solvent was then removed under reduced pressure to
give 5.43 g (quantitative vield) of the title compound as off-white crystals: mp 220 °C. HRMS |
miz calod for C1gHisNO, (M)* 181.1103 Found 181.1105. *The corresponding hydrochloride
salt has been reported in Bull. Soc. Chim. Fr, 1935, 1737-1741.

30  Step 3: 2-{2~[2-(Dimethylamino)ethoxy]phenoxy}ethanol.
To dry DMF (50 mL) was added 2-[2-(dimethylamino)ethoxy]phenol (from Step 1; 5.4 g,
28.0 mumol), ethylene carbonate (3.20 g, 36.4 mmol) and potassium carbonate (3.9 g, 28
mmof) and the mixture was heated at 155 °C for one hour 30 minutes. The solvent from the

filtered solution was evaporated under reduced pressure and the resulting residue was
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, EXAMPLE 19 :
20 -2-{2-[(2-{[2-(Dimethylamino)ethoxy]methyl}pytidin-B-yl)oxy]ethbxy}-3-{(2R)—2-
methylpiperazin-1-ylpyrazine.
Step 1:- {3-[2-(Tetrahydro-2H-pyran-2-yloxy)ethoxy]pyridin-2-yl}methanol,
A suspension of 85% pure 2—(hydrpxmethyl)pyridin-3 -0l hydrochloride (24.9 g, 130 mmol)
and potassium carbonate (60 g, 434 mmol) in acetonitrile (200 mL) was heated at reflux for
25 15 minutes after which 2-(2-bromoethoxy)tetrahydro-2H-pyran (32.9 g, 160 mmol) was
added in one portion and the heating was continued overnight.' Solids were filtered off and the
solvent was removed under reduced pressure and the resulting oil was chromatographed on a
column of silica (100 mm, i.d. = 60 mm) with CHCI; as eluent followed by
CHCly’MeOH/NH4OH (95:5:0.2) to give 28.4 g (93%) of the title compound as a light brown
30  oil. HRMS m/z caled for CisHisNO, (M)* 253.1314, found 253.1326.



213 (M+l)+. Step 2: S Co L
N- Met hyl - 2- ({3-[2-({3-[ (2R) - 2- net hyl pi perazi n-1-yl ] pyrazi n-2-. .
yl } oxy) et hoxy] pyri di n- 2-yl } oxy) et hanam ne, trffluoroacetate. 10 qﬁl'q gel 2006
sol ution of (et hyl am no) et hoxy] pyri di n-3-yl }oxy)et hanot (from Step
1; 12 g, \gaggdét%gi% ) and 0.15 L of 4 0 M potassi umtg?é%ﬁsﬁif’?ﬂ%l?fé in
tert-butanol in 4 nL of dry nethyl tert-butyl ether was tent-butyl
(3R)-4-(3-chl oropyrazi n-2-yl)-3-net hyl pi perazi ne- 1-carboxylate (from
Exanpl 8t 2: {8-[2r(T ctfalydbo-2 Abpirhn2eyledy) anokylpaidiiotyijfe@p Stirred at room
temer%&?ﬁﬁ%g@f 3, days. The reaction m xture was quenched with 2 nL of 1.0 M
NaCH. & odlgFﬂ'c phase was washed with 3 x 2 nL of 1.0 M NaCH and 1 nL
of Dbri e aafsd coliyohRioh bR T Rb-UAS 550Dl dles! purified
(B h-gasdgdaoegn E;?‘tﬁrg%&l‘i‘ox_ prgﬁ/gx fIHGmARS |

by reversed phase chromatography. The purifi t was’concentrated, -
r edP ss SFYR &P 333 B34 el addrigthylamine (.85 2.9 Jnnmiol)dn ArynDCHE (25 mL)

triflugp - | r : : enpy r ., reduced
pressur e&?gﬁg%”@&%%%@‘ﬁ%%%ﬁ“%E@@%‘%ﬁ@@%‘?’%ﬁ@“@?%@gﬂg‘&&%d as a brown
oi | . Le@lded dukngpfive minui@0Phe thiRbite whe sttt et O for GAOHRB WERAvd1y ba8 Bog223, found

388. 2231. MPLE 2-{2-[[2-[2-(.Di net hyl ' th I di n-3-yl
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2-{ 2- ShdrRl BMiATIERL (hﬁsﬁ | A-Bs - 2R) - 2-
rrei hyl[ gigapsgr&;ézi n- 18911‘]; pyr azi n’e&?ﬁ/o Efgéfrﬂg]tge Qﬁl&e&i‘%@ﬂgﬁ%ﬁ%@%l )) in
1, 20di eedrendaseshenéo gine 4,50 g (Qrentitativieviekdpof amtightly seddishril et dirkeleiide (1.3 g,

6.2 - 37 ANES hyde .(0. Q7 2.4 the slightly
exot ménancﬂér}lglé%t?%n V\%SFH. §?l}cffgrrea%@4§g%g¥£lyé%&en?’é rVHFI?P%RE} ni ght. Water was
added pwrifidatien.mi xt ure was nmade basic (pH>13) by addition 30 of 8 M NaCH.
After being stirred for five mnutes, the phases were separated and the
aqueous phase was extracted twice with CHC13. The conbi ned organi c phases
wer e dBtepd: mstmz-(mehuyheg-m@mﬁ-zwmwmrmﬂatymﬁ&us%qeﬁ&ﬁﬁS ure. The
resulting oil was chromatographed on a“"colunmi of silica (80 mm "H = 30 nm
wi th cNeY-dimetbplamingH (95:5:0.2; 100 nL, 0 i- Q EC 2006 WD 2004/ 000830
PCTI SE2Q93419 (A . Qs u . j .33 (67% of
the 1 118 damocC S SRt Binal G, Sk ol bichinSlab ur)

was added potassium fer¢-butoxide (0.92 g, 8.2 mmol) and the mixture was stirred at room

temperature for 20 minutes after which time a solution of {3-[2-(tetrahydro-2H-pyran-2-

yloxy)ethoxylpyridin-2-yl}methyl methanesulfonate (from Step 2; 2.1 g, 6.3 mmol) in

20  dioxane (10 mIL) was added. The initially slightly exothermic reaction was stirred af ambient
temperature overnight. The solvent from the reaction mixture was evaporated under reduced
pressure and the resulting oil was taken up between CHCL/water. The aqueous phése was
extracted once with CHCIl; and the combined organic phases were dried (MgSO;) and the
solvent was again evaporated. The resulting oil was chromatographed on a column of silica

25 (100 mm, i.d, = 30 mm) with initially CHCI; 100% (100 mL) followed by
CHCl/MeOH/NH,OH (95:5:0.2; 100 mL, and thereafter 90:10:0.2) to give 0.74 g (36%) of
the title compound as a brown oil. HRMS m/z caled for Cp7H,gN20, (M) 324.2049, found
324.2042,

30  Step 4: 2-[(2-{[2-(Dimethylamino)ethoxy] methyl} pyridin-3-yl)oxy]ethanol.
A solution of N-(2-{ [3—(2-(tetrahydro—ZH—pyrau-Z—yloxy)ethoxy)pyridin-z-yl]meﬂmxy} ethyl)-
N, N-dimethylamine (from Step 3; 0.69 g, 2.13 mmol) in 2 M HOAc (20 mL) was stirred at 50
°C for two days. The reaction mixture was washed with CHCl; (x 3), saturated with sodium
chloride, made basic by addition of 8 M NaOi#l, and extractgd with CHCI; (x 3). The solvent



HRVB niz caled for C2t H32N603 (1) {' 416. 2536, found 416. 2523: EXANPLE 18 5
2-12-(
2-[2- (D nmet hyl am no) et hox henoxy) et hox 3-[ (2R) - 2- net hyl pi per

[2-( y ) ylp y) yl-3-[(2R)- yl pi p Eﬁﬂﬁiﬁ%@ﬂ%

yl ] pyrazi %2051,@@83], N- (2-[ 2- (Benzyl oxy) phenoxy] et hyl }5
hydrochl oride.* A m xture of 2-(benzyl oxy)phenol (15.2 (%/%2%%8}0

N ( 2- b @Rkt ohc gﬁg{%%k&ﬁﬂﬁ?%&%@ﬁ%&a@ﬁéﬁﬁe%gﬁ 18 g#ggo/gggl )" and

pot assj um, car bonate (5 40 nol aceton heat ed
at r effthtitlogonmound 5oYouh VRMS iz ated dord?pigoNeOs S Q40,143 i ds wer e
filteggtyoid 47[5he sol vent was renoved under reduced pressure, and the
remai ni ng 0|} was taken up between CHC1l3(0.5 M NaCH. The organi c phase was
washed once with water and dried. The organl c phase (200 nL) was filtered

th ou Llic (60 mMm x washed with CHCL3 (100 nlL)
@%ngg {ﬁ&@? @@m@ﬁwo)@bwmthyﬂsyw&-wwﬂ%m}vse X2rapor at ed

undermmﬁqﬁ aﬁﬁqsfq yeajdife.0i've 7.7 g of the free base of the title conpound

as a |light brown 0| Th| s material was dissolved in ether and HCQO et her was

addedThedreesansetmBxamle b8t 4, deas allawed Shitingffronn2-shieth-2-[@R)g- (47% of the

271, 1RO G O P i (& " Br. goas.

1737(ﬂﬂﬁ&h1ﬂﬁmm eyl GrytiBine®dydethde) EloiPsid NP L. 1167 sol ution
Y Do melnl o yElimhl\l-dlGrffl::g)th | 'am ne %’fr%)smﬁgl?le)p 1, 7.60 g,

ph t hyl
ng\lg) ﬁ?‘i{ﬂ”} |H’i°‘fbéfj’f@‘%ox enox%]&g uﬂ’&(ﬁ} & E@%Oﬁml@e g0gynkwdht he ni xture was
hydrogﬁcﬁh\%bﬁm}i@ﬂf@nz@% 286 tﬁ te(ﬁtﬂdf)rlogﬁmﬁc Tf‘@ﬁe&?e?t'on mXxture

was filtered 25 through a jad o and s e sol vent was then
r eno VP Lhde elueeido givd 0;2'5 §&Voéofﬂleh§em1&m6agaﬁgmé)mwm|md\4fﬁlnﬁ!i d) of the
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salt IasStegen reported in Bull. Soc. Chim Fr. 1935, 1737-1741. 30 Step 3:
2-[ 2- (Di et hyl am no) et hoxy] phenoxy}ethanol . To dry DVF (50 nl) was added

21 2- (di net hyl am no) et hoxy] phenol (from Step 1; 5.4 g, 28.0 nmmol), ethylene

car bomaARrPi 3200 9, 36.4 mmol ) and potassi um carbonate (3.9 g, 28 mol) and

the m xture was heated at 155 C for one hour 30 minutes. The solvent from

t he 2-{2-[{2-[(1.2)-3-(Dimethylamino)prop-1-enyl}pyridin-3-yl}oxylethoxy}-3-[(2R)-2-

methylpiperazin-1-yljpyrazine.
Step 1: 3-[2-(Tetrahydro-2H-pyran-2-yloxy)ethoxylpyridine-2-carbaldehyde.

20  To a three-necked round flask containing dry DCM (500 mL) cooled down to
~78 °C under an atmosphere of N; was added oxalyl chloride (20.0 mL, 157 mmol) followed
by a careful dropwise addition of DMSO (24.5 g, 315 mmol). To the cold reaction mixture
was {3-[2-(tetrahydro-ZH—pyran—Z—yloxy)ethoxy]pyxidin-z-yl}methanbl (from Exampie 19,
Step 1; 21.0 g, 82.9 mmol) in DCM (25 mL) carefully added, the temperature never exceeded

25 —65 °C. Afier the addition, the reaction mixture was stirred at —78 °C for one hour after which
time TEA (50.2 g, 497 mmol) was added and the mixture was stirred another 30 minutes at
ambient temperature. To the mixture was added ice water (400 mL) and the organic phase
was washed H,0, brine, dried (MgSOy), the brown organic phase was filtered through a pad -
(60 mm x 40 mm) of silica and finally the solvent was removed under reduced pressure to

30  give abrown oil, The hydrated aldehyde was dissolved in toluene (150 mL) and heated for 3 h
under Déan—Stark conditions to give 19.9 g (95%) of the title compound as a black oil. HRMS
miz caled for CpaHysNO, (M) 251.1158, found 251.1153.




filtered solution was evaporated under reduced pressure -and the resultrng
resi due was DEC 2i 1U6 WD 2004/ 000830 PCT/ SE2003/001044 72 dissolved in
CHC13 (50 nlL) and filtered through a plug of silica (50 mmx 50 4 g§ilnaol6

CHC13 (50 vved by CHC 3/ MeOH (95:5) as eluents romthe
pure fract‘%%@“ﬁdﬂére removed under reguced pressure toP%lﬁgé%é}rbgﬁ] (76% of
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- vyl raneTasoton

) (- S Sk Ao i &ﬁ@ﬂk&ly}wﬁar%phcrﬂr%hr@%@ 18738 g, 3.6
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mmol) and the 10 m xture was stirred at room.tenperatu ‘or 10 minutes. To
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crude product was purr i ed on colum of silica mm W_ =30 mm) with
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suspensi on of 85% pure dr oxynet h pyri d| n- 3- ol drochl gride (24.9 g,
130 nHEry* lswswereéeeﬂr@}ﬁﬁiwgwamviﬁﬁ on gm X M) f‘&ﬁfl 30 i | e (200 ni)

was h E??’S(IE
2-(2- rormg%ﬁox(ﬁﬁf%rg%(trérﬁﬁ géml f‘i%ﬁﬁ?‘% CNV\Ag%&aSI "‘&E%S 13%1313% in one
pabt i ana light yehev bid 2.30g I\ﬂ&’é HBMS mheeﬂcéﬁeﬂm@ktﬂzosﬁi)l mﬁ 1M ehofnd t ered of f

and tﬁﬁ%h@‘@o nt vgvgs(ﬂr} %dwlré&%grrlsrgs%rge% rp_f,%gmp ze §t the resulting oil

was C

Step 3: 2-({2-[(12)-3-(Dimethylamino)prop-1-enyl]pyridin-3-yl}oxy)ethanol.
The procedure in Example 19, Step 4, was followed using N,N-dimethyl-N-((22)-3-{3-2-
20  (tetrahydro-2H-pyran-2-yloxy)ethoxylpyridin-2-yl}prop-2-enyl)amine (from Step 2; 1.3 g,
| 4.2 mmol) to give 0.86 g (91%) of the title compound as a colorless oil that crystallized upon
standing: mp 71°C. HRMS m/z caled for Ci2HigN20, (1\/[)+ 222.1368, found 222.1363.

Step 4: 2-{2-[{2-[(1Z)-3-(Dimethylamino)prop-1-enyl]pyridin-3-yl}oxy]ethoxy}-3-|(2R)-
25  2-methylpiperazin-1-yljpyrazine.
The procedure in Example 18, Step 4, was followed starting from 2-chloro-3-[(2R)-2-
methylpiperazin-1-yl]pyrazine* (0.23 g, 1.0 mmol) and 2-({2-[(1Z)-3-(dimethylamino)prop-
l-enyl]pyridin-3-yl}oxy)ethanol (from Step 3; 0.24 g, 1.1 mmol). The crude product was
purified on a cohmn of silica (100 mm, i.d. = 30 mm) with CHCL/MeOH/NH,OH
30 (80:20:0.5; 200 mL, followed by 60:40:1) as eluent to give 0.050.g (12%) of the ti’rle
compound as a light brown oil. HRMS rm/z calcd for CiHaolNsO, (M)* 398.2430, found
398.2438. *Reported in WO 00/76984, Example 192, Step 2.

EXAMPLE 21



colum of silica (100 mm i.d. =:60 .nM). with. CHC13:as-eluent- followed by -
CHC13/ MeOH NH40H (95:5:0.2) to give 28.4 g (93% of the'title conpound as. a
light brown 30 oil. HRVB miz caled for CL3HLONO4 (M + 253. 1314, gf pled. 2005

253. 1326. WD 2004/ 000830 PCT/ SE2003/ 001044 73 04
2:{3-[2-( i&%@%ﬁ%’ 2H pyran- 2-yl oxy)gt hoxy] pyri di n- 2-?/??%@??133%01 )
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Step 1methy3giperazih3i-Hpyrakineand tri et hyl am nle (1.95 ]9 19.h3 mm:% in dry DCM
25 nm 2 i i
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at 0 CyfhpfopRenylamiind.0l | owed by_ one hour at roomtenperature. \Water (10 ni)
was _added and the phases were separated. The organic phase was washed once
wi t B bAbabtle densdspniengsuagund vhs ispdatedss adight welewoafb2ax 5 Ghgdrombe r educed

; 3 h . . ¥ y euest
ey kontg it bt iR (28 S1ph 7 A2 bty B CR R O IR et
st ep wifdund306.19%dt her purification. Step 3:

N-(2-{[ 3-(2-(Tetrahydro-2H pyran- 2-yl oxy) et hoxy) pyri di n-2-yl ] met hoxy}et hyl) -
15 N, N-di net hyl am ne. To a solution of 2-(N,Ndinethylam no)ethanol (0.84 g,

9.4 m’rg{e}, 2’;ﬁé{%—ﬁlﬂj—@%ﬁﬁﬁetﬁﬁ@mﬂﬁ)prdﬁaﬁeﬁbﬁiﬁﬁ?ﬂdﬁmﬁﬁgﬁkﬂ@iﬂaﬁbﬂ‘ but oxi de (0.92 g,

8.2 mol e mxture was stirred at” room nperature for 20 m nutes

af 4@r h¢ preceduredn ExampigtlPobicn f, sglgNdimethelV-028)-3+ B3l r(tatralmydro-21.
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exot herm c
react i followad tosgive (.83 g fduantidatienyicld) efthetitit aongpoondss gt brobheilsHRMSt from t he

reactio 1 xt.ur vape upde e ed pressure and the resulting
oi | magﬁ%%&% mﬂgﬂﬁgﬁﬁgﬂﬁgch%%gﬁﬁhgﬂpéz#%g%gqueous phase was extracted once
wi th CHC13 and t he conbi ned organi c phases were dried (MgSO4) and the

sol vent was again evaporated. The resulting oil was chronmat ographed on a

c ol &irm Stsp 35 2H{EAR-[(BE)-3-{Dimethylaminp)prepsoenylipyvidin.3-yhoxylathoyylchiiZ8)-100% ( 100

316) 1];081“3%@8%1‘%%%%@%040% 95:5:0.2; 100 nL, and thereafter
The procedure in Example 18, Step 4, was followed starting from 2-chioro-3-[(2R)-2-
methylpiperazin-1-yljpyrazine* (0.30 g, 1.4 mmol) and 2-({2-[(1E)-3-(dimethylamino)prop-
1-enyllpyridin-3-yl} oxy)ethanol (from Step 2; 0.32 g, 1.5 mmol). The crude product was

20 purified on a column of silica (100 mm, i.d. = 30 mm) with CHCls/MeOH/NH,OH

(80:20:0.5; 200 mL, followed by 60:40:1) as eluent to give 0.030 g (5.5%) of the title
compound as a light brown oil. HRMS m/z caled for C1H3gNgO; (M)*+398.2430, found
398.2433. *Reported in WO 00/76984, Example 192, Step 2.

-

25 EXAMPLE 22 |
2-{2-[{2—[3-(Dimethyiamino)propyl]pyridin-3-yl}oxy] ethoxy}-3-[(2R)-2-methylpiperazin-
1-yllpyrazine.

Step 1: 2-({2-[3-(Dimethylamino)propyl]pyridin-3-yl}oxy)ethanol.
To a mixture of the cis and trans isomers N N-dimethyl-N-((2E and 27)-3-{3-[2-(tetrahydro-

30  2H-pyran-2-yloxy)ethoxylpyridin-2-yl}prop-2-enyl)amine (from Example 20, Step 2; 3.1 g,
10.1 mmol) in MeOH (50 mL) was added 10% Pd/C (0.30 g) and the mixiure was
hydrogenated in a Parr apparatus at room temperature at 70 psi H, overnight. The solvent
from the filtered solution was removed under reduced pressure and the tetrahydropyranyl
protecting group was removed using the procedure described in Example 19, Step 4, to yield



~the title conpound as a brown 0|I HRIVB rrlz cal cd for C17H28N204 '
(M +324. 2049, found 324.2042. 30 St ep 4:
2-[(2-{[ 2- (D et hyl am no) et hoxy] met hyl } pyri di n- 3-yl )oxy] et hanol . i;: BBCuEﬁﬂbn

of N-(2- t et rahydro- 2H pyr an- 2-yl oxy) et hoxy) py | | met hoxy}
ethyl ) - N{‘kﬁaﬁ‘ ﬁ‘ﬁ 1 anine (fromStep 3:; 0.69 g, 2.13 nhﬁ?))s’g%"ﬁ*’”a@ HOAC (20

Giess PBoP Fﬂ?’ﬂ*‘%&'g%°‘§%l{°?f£§tﬁ%%ﬁ%}%eﬁi BRI g s ke AN 1 on of & M

NaOH, aptl1326foasd 224.192th CHC13 (x 3). The sol vent WO 2004/ 000830
PCT/ SE2003/ 00104 DEC 2006 74 from the conbi ned organi c phases was renoved
under reduced pressure to give 0.47 g (92% of the title conpound as a

1o, SE a0l ity fbr e SV Oy bl 01l 3. T oune

2-{2- L@Etl{y[llﬁpémmet yifpynaiine) et hoxy] met hyl }pyr| di n- 3-yl )oxy] et hoxy}-3-[(2R) -2
- t <1- 18, St 4,

f ol | ond PRSI E E e e Acsatny sb SHoie Ay e "Eaff PSRzt }-py 1 azi ne*
(0.27 gl]p)&azl’&*mi%)g aﬂsin&ilezaId{i(%ﬂ-[S dlmeth Iammo)%ropyl]pyn

drre | am nmet hyl ridin- hanol™ (from Step 4; 0.28 g,
(1 I16 P¥Y)e @"% ﬁmé %6%6 PIVJ!E@DM#S m‘é'fﬁdo'ﬁh%m‘é@l(mﬂu@wam Iol ca (100 g’m

i.d. = /w] | owed by 60: 40: 1;
100 mpgl% thea\r@gg ﬁ%g( 0501(}%% glvh/%ﬂ%g—m‘m% %9 of the title
coﬂr@ou(ﬁﬂ%)&ﬂ%zﬂﬁ)gﬂafdilmmdbtyﬁl)%ﬂ%&lndnzto gmmdsg (58%PAHBRMEO3 (M + 417. 2536,
found 4]th R %sacollqgrﬁ)e%s })ﬁ MSV\QZ d7 16 21H32%(56nP1\/I§*40%)%%87 %mfi 2. 15 BXAWLE

2 {2 [ﬂmiﬂlZ‘)Reﬁoﬁ&ﬁﬂﬁbwomww)ﬂi&ﬁgleh%fs{éﬂpyfl di n-3-yl}oxy] et hoxy}-3-[(2R)
-2- nethyl pi perazin-1 yI]pyraZ|ne tep

1: 3-[2-(Tetrahydro- 2H pyran- 2-yl oxy) et hoxy] pyri di ne- 2- car bal dehyde. 20 To a
thr ee- pgakpd gaund flask containing dry DCM (500 ni) cooled down to -78 C
under an atnnsphere of N2 was added oxalyl chloride (20.0 nL, 157 nmol)

f o5 o [2-0§3+[2x({3 (2 R-Mitlnyipipsenzietiyl] pynazint2- ﬂ}m)étﬁdxﬁpmdm% mmol ). To the
cold ry oxyie?ﬂox%éﬁﬁiamme, bis(irifluoroacetate).

Step 1: fert-Butyl {2-]2-({3-]2-(tetrahydro-2H-pyran-2-yloxy)ethoxy]pyridin-2-
yl}oxy)ethoxylethyl}carbamate. |
2-(2-Aminoethoxy)ethanol (0.45 g, 4.3 mmol) and 2-chloro-3-[2-(tetrahydro-2 H-pyran-2-

20  yloxy)ethoxylpyridine (from Example 4; 1.0 g, 3.9 mmol) was added to a soluiion of
potassium tert-butoxide (0.52 g, 4.7 mmol) in dry DMSO (4 mL). The mixture was heated at
90 °C for five minutes. After this time, the reaction mixture was cooled to ambient
temperature. Di-feri-butyl dicarbonate (1.1 g, 5.0 mmol) was added and the resulting mixture
was stirred for one hour at room temperature. Pyridine (0.3 mL) was added and the mixture

25  lefi at room temperature over night. The reaction mixture was diluted with water (10 mL) and
extracted with CHCI; (x 3), the conibined organic phases were dried (MgSO,) and the solvent
was removed under reduced pressure. The remaining oil Was chromatographed on a column
of sih'cé. with DCM/MeOH (98:2) as eluent to give 0.76 g (46%) of the title compound as-a
colotless oil. LC-UV purity: system (A) 96%. HRMS m/z caled for CHsN,07 (M)

30 426.2366, found 426.23355.

Step 2: fert-Butyl (3R)-4-[3-(2-{[2-(2-{2~[(tert-butoxycarbonyl)aminojethoxy}-
ethoxy)pyridin-3-ylJoxy}ethoxy)pyrazin-2~yl]-3-methylpiperazine-1-carboxylate.



was {3-[2- (tetrahydro 2H-pyran 2 yI oxy)ethoxy] pyr|d|n 2- yI}rrethanoI (from.

Exanple 19, Step 1; 21.0 g, 82.9 mmol) in DCM (25 nl) carefully added, the

tenperature never exceeded 25 -65 C. After the addition, the reaP g@Eiﬁ 2006
£

m xture wags, d@%‘fo at -78 C for one hour after which pdyigiBoosidio 2 g, 497
mol ) was a t he mxture was g¢irred another 30 mnutes at anbient

bhace Pahb 2 L et o A B SRR BRS¢ phas e s
et b
al dehﬁﬁﬁé@y Iﬁﬁb %&%@F&iﬂté%gsfﬁl‘%’ Saes. ﬁg Stipnwasner alb%&

Dean- Sﬁiﬂf&bn@éﬁﬁ@teﬂ'a@ﬁ%u& SmodR. B¥nwdk aﬁaéf@ nemi) aalla%émixluﬁe Gaepanpddas a bl ack
oil. HHV6 mz cal¢cd for CI3HL7NO4 (MY 2 found 251.1153. p ~ DEC

2096 Wi Qﬁﬁhméb’éh@cmpmgmﬁmwm@e@w Q) and the solvent was
N, N\ d'ﬂ@ﬁé@ﬂ'um r(ré&é)edﬁnF stid. 4mb %&ﬁaﬁxﬁ@i&i ?ag&fés%feﬁ% DRSO @S Byl pyridin-2-

yl } prop-2-enyl)yamne.“To a suspens

[ 2- <(:| di po%#éngg h%mﬂbyo 36 g,(rja %)mev?qs[adéq{ﬂfoﬂmdemmméqgﬂg;;l)ﬁtg 7; 4( gm;rol )

in dry ed.a soluti assi Y ut oxi de .4 g,

83. 7 % ey f'{ﬂe%H%lP ﬁ@@ﬁ?@%ﬁ&?@% S By for 15

A ngt ?‘?uelt rah gi}é ﬁgsl—ll?eateragrtlg@ "0 %&b mntmtgs e mﬁ?tcljolnnnémgn g zlvra%dalll%tee%mé% (from Ste
{0 18weser5>mgé9%lﬂiﬁn<ﬁ)yxtra¢tdmﬂx@%&h{ )vé%e%@ﬂw %gwwslwg%@penm on aP\d
t LED her h t 60

-Sr I[rrhedlﬁp\‘}jéﬁ%rg\ll)\}as re%\@/%g%&%ﬁ&@@%@@‘é%s pr essure gﬂ%ﬁ e {IESteSIe{jueO:/JV;Sam xed

wi t h vebrewatqgdaphed pn andluirimmfpiﬂca\mhheb;ausﬂﬁtﬁm; (5703304 ad €ugut tdgiOMd3 €- 10 nl) and

th | d

e o B b e S YRS (SRR RS s

and tJ&&d%‘&*@’mﬁ mmwmdsrmmed pressure The crude product,
consi sting of e Ccls and trans* isoners were separated with preparative

HPLC on an YMC ODS- AQ columm (30 x 250 nm) with different grad| ents of 0.1
(2. 55 4 YRR I AR e BB R S TR a7 0™ 0.
*The cyiloxgrtlmagjetlyl}ansine, bis(triworpacetide)cr i bed i n Exanple 21, Step 1. Step 3:
2- ({ 21&231@51135&32-‘3&%{%'33‘-@-[9f&fﬁﬁ&lJ{z'-ﬁ{é)fzj-] pyri di n- 3-yl } oxy) et hanol .
butoxycarbonyl)aminoJethoxy} ethoxy)pyridin-3-yljoxy} ethoxy)pyrazin-2-yi}-3-
20  methylpiperazine-1-carboxylate (from Step 2; 0.405 g, 0.655 mmol) in DCM/TFA (1:1; 4
mL) was stirred at room temperature over night. The solvent was removed under reduced
pressure and the remaining oil was dried (1 mm Hg, 40 °C) over night to give 0.424 g (100%)
of the title compound as a brown oil. LC-UV purity: system (A) 99%, (B) 98%. HRMS m/z
caled for CaoHoNgO4 (M)F 418.2329, found 418.2337.

25
EXAMPLE 24
[6-({3-[2-({3-[(2R)-2-Methylpiperazin-1-yl|pyrazin-2-yl}oxy)ethoxy]pyridin-2-
ylloxy)hexyllamine, trifluoroacetate.
Step 1: (6-{3-[2-(Tetrahydro-2H-pyran-2-yloxy)-ethoxy]-pyridin-2-yloxy}-hexyl)-

30  carbamic acid ferf-butyl ester.
The tifle compound was prepared according to the procedure in Example 23, Step 1, starting
from 2-chloro-3-[2-(tetrahydro-2H-pyran-2-yloxy)ethoxylpyridine (from Example 4; 1.0 g,
3.9 mmol) and 6-amino-1-hexano! (0.50 g, 4.3 mmol). Yield 1.0 g (58 %).



The procedure in Exarrple 19, St ep 4 was foIIowed u5| ng

N, N-di methyl -N-((22)-3-{3-[2- 20
(tetrahydro 2H pyran 2-yl oxy) et hoxy] pyri di n- 2-yl }prop 2- enyI )am ne. (fégg] 1905
Step 2; wﬂi mol) to give 0.86 g (91 % of the title conmpdl

col orl ess ol %Oﬁﬁ(ioo’it’f’ystal lized upon standing: nmp 71C. pdRMB2000004d ed for
C12H1sN202 EN\N222 1368, found 222.1363% Step

4: 2- { 25tep 2: [6-G3[2-6E3¢ [ P Mataylpipaoizin-biyllpyresip-3-pljoxyjethoRylpgiidingg-et hoxy} - 3- [ (

2R razine. The procedure in Exanple 18, Ste
4, ) s ?@?‘*“Wﬁf?@é‘?#&# Dl or 0-3-[ (2R) - 2- ™ P
met hyl thﬁmumoﬂnwémme&mm@fr&ﬁ (6-{3-12-Qetfag -2/ gyran-2-

O i e ﬂf%r@%é rgaéa%y%tv&@omm hil K%%“%Eébl o’ of
Fol  ones by Bocs ﬁe@ﬁl | vE Wlﬁ@?ﬁbﬁeﬁ%ﬂ%e tit 200 o

fol |l owed, by 60:4 13 as eI uent to corrpound
as a | VERiermhuvii3 RI-4-(-Fidnopmpgingay a-methylmqrmmw@@arb@ma@gﬁomso f ound

2006 L GBST0aT a0 oL AP AEIe D B R en Eunpls Astep 2, ofiNarvy ' P T P E

22{2 [NM@BﬁbwﬁhdﬂcwﬂhagltamemqadmiﬂEﬁmﬁléwﬂméiﬁaa%mmﬁig&(m)hoxy} 3-[(2R)
azin-
N, N- di fﬁé%?% j(éyk ]\&;‘Qy@?’w ﬁ;ﬂi@gf“éz ‘@h—dﬁ%%ﬂﬂ-\wb@@ A8&8831 pyri di n- 2-

yl lm)romuﬂ&@mamm ne. 5 The title trans isonmer conpound was isolated as a
light yellowoil (1.2 g, 5.5% fromthe reaction performed in Exanple 20,
Step 2. HRVMBS mz cal ed for C17H26N203 (M 4306. 1943, found 306.1934. Step 2:
2- ({ 2- kX h e %EixDl met hyl am no) prop-I| -enyl ] pyridi n-3-yl } oxy) ethanol. 10 The
procedure in le 19, Step 4, wusing

N, N-di. ﬁiﬁ({-‘hm G{BH(ZﬁQ-E}thyﬁubmzma- H!ﬂimznzi 22yl|}0|x)y)ethoxy]py(r]}dm-2- o 10 2 3
pyr an- 2: vyl ox QX prop-2-enyl yarni ne (from Step g, 3.
nmol ) ébﬁ@%ﬁgﬁ’?gﬁ#ﬂ’é’ ét‘é (quantitative yield) of the title
?Omgug!gzm?ggrgbbtgigtwﬁrp@%ﬁlahaloﬁ'ﬁ&@to Wk #mpiehg By k@stifdidbl1 3N202 (M + 222. 1368,
oun

St
2- { 2- [3ominpiyentnpl{l r?%tgslw Smme) By Gprmine tpeyanph (Yaeld 0326 BU3%) L& HYXy} - 3- [ (2R)
purity: system (A) 98%, (B) 97%. HRMS m/z caled for Ca1HaNsQs (M) 416.2536, found
416.2547.

Wi

20 EXAMPLE 26 _
5-({3-[2-({3-[(2R)-2,4-Dimethylpiperazin-1-yllpyrazin-2-yl}oxy)ethoxy| pyridin-2-yl} oxy)-
N,N-dimethylpentan-1-amine.

[5-({3-[2-( {3-[(2R)-2—methy1piperazin—l-yl]pyrazin-2~y1}oxy)ethoxy]pyridinuz—
yi}oxy)pentyl]amine bis(triffuoroacetate) (from Example 25; 0.17 g, 0.26 mmol), 1,2- -

25  dichloroethane (5 mL), 37% aqueous formaldehyde (0.13 g, 1.6 mmol) and sodium
triacetoxyborohydride (0.66 g, 3.1 mmol) was mixed and the mixture was stirred at 50 °C
over night. The reaction mixture was quenched with a few drops of 8 M NaOH, diluted with
water and extracted twice with CHCls. The combined organic phases were dried
(Hydromatrix) and evaporated under reduced pressure. The crude oil was purified witha

30  preparative LC-MS system (B) to give 36 mg (30%) of the target compound as a light brown
oil. LC-UV purity: system (A) 100%, (B) 100%. HRMS m/z caled for C24H3sNs03 (M)"
458,3003, found 458.3013.

EXAMPLE 27



2- met hyl pi perazi n-1-yl ] pyrazi ne. : The procedure.in Exanpl-e 18' -Step 4, was
fol l oned starting from 2-chloro-3-[(2R)-2- nethyl pi perazin-1-yl]pyrazi nex

(0.30 g, 1.4 mmol) and 2-({2-[(1E)- 3-(di net hyl am no) pr op- i1 eC 2006 .
| - enyl ] py oxy) et hanol (from Step 2; 0.32 ¢, g¢ Efg@@l Jhe crude
pr oduct \Né’e’s&%dg‘”g“ﬂﬁ”iu ed on a col umm silica (100 nmll?/'\l?S 60]]1 . W th

5, 630 00 e eipit gt 3 f%ﬂ%{%ﬁae%?n%f?ﬁéhﬁ@ BT e 2 cal od

for c&nmg@m@;pxmmag&mmceﬁmnd 398. 2433, *Reported in WD 00/ 76984,
a
Lo S R B I R TP By e et rpleeranins-Rosaphoalie #9% . et hyl p

|perazgmbut§z}égt&-pyra2| ne. St ep 1:
Di net hyl am no) propyl ] pyridin-3-yl}oxy)ethanoL To a m xture of the

3- |
,é H‘[a f&wnoma%pwww%ﬂ& ml\%r(h(lca‘g—Sagzc(tem}y@o L&-pyxar-2-et r ahydro- 30

2H f Ex | e 20,

S e SRR GhCION Pl B B B A B R e B LT (6 B0 gy ana

t he nhxdruxycethyaplpeiayniadg@dmbcyldtel(ﬂ 66 gpm mnagipacarding tathermmedmemper ature at 70
si H l.vent | t ol.ut d d
e ducEATMECL e Lralird W arrarpe e S arP b Pee i ESPR BOMAE r erpved
usi ngtdrhs REQRANS ﬁ&ﬂ@&m?&ez@ ﬁpwmms@@(ss%fms@m)ﬁ&el d 01 DEC 2606
WO 2004/ 000830 PCTI SE2 Hg 001644 77 1.29 the title conpound as a
bABwn Cosbl2oNs QRS 3 for Cl12HzON202 (M+ 224 1525, found 224.1521.
Step 2:

2-{2-[{2-[3-(D et hyl am no) propyl ] pyri di n-3-yl } oxy] et hoxy}-3-[(2R)-2- 5
nmet hy Bpipmeeqm-mmmmm-yﬂbem{l[b@memzhﬂl-Eleﬂrqumiﬁlin-& ep 4, starting

from 2- ch <[ (2R erazin-1- vyl razine* (0.48 g, 2.28 mmol
and 2Y{9® Tté SP ) W?B‘}%F‘%B{;I ] pyri di n- g ]5%/} o>z<;/) et hginol (?rom Step 1; :

0.46 Qhe aﬂ%ugsma wwgreméd wﬁdsuomuqaq@qz-ﬁy@dméthm pyBidinid-i ed on a col um
of siljca (10 CHC13/ MeQ/ NHAOH 10 (80: 20: 0. 5; 200
ml5 f alowhkvé%vlbplpsmzm-lﬁar%m @ré%fertrwlﬂueﬁtér @m@‘tap 1,5%%7 Bil. qoﬁ%m?ll)t le

with fert-butyl (3R)-4~(3-chloropyrazin-2-yl)-3-methylpiperazine-1-carboxylate (from

Example 5; 0.313 g, 1.00 mmol) according to the procedure in Example 23, Step 2, followed
by removal of the N-Boc protecting group according to the procedure in Example 23, Step 3.
Yield 12 mg (2 %). LC-UV purity: system (A) 80%, (B) 85%. HRMS m/z caled for

20 CogHzN;03 (M)" 443.2645 found 443.2646.

PREPARATION OF A PHARMACEUTICAT, COMPOSITION

EXAMPLE: Preparation of tablets

25 Ingredients mg/tablet
1. Active compound of Formula (I) 10.0
2. Cellulose, microcrystalline 57.0
3. Calcium hydrogen phosphate 15.0
4, Sodium starch glycolate 5.0
30 5. Silicon dioxide, colloidal 0.25
6. Magnesium stearate ' 0.75



conpound as a colorless oil. HRVB niz calcd for. CZlHBZNGOZ,:(M +400..2587, L
found 400.2571. *Reported in WD 00/ 76984, Exanple 192, Step 2. EXAWPLE 23 -

{12 [ 2-({34{‘%- 4:}[] gR) - 2- Met hyl pi perazin-1-yl] pyrazin- 21, S}EQ A) %ﬁpgg%‘p%ﬂrﬂisdi
n-2- vyl }oxy) e‘ﬁ% 5 rfs gﬁ]ép dli% @en- But yl

oxy]ethyl }am ne, bis(tgjfluoroacetate).

{2-12-({3- [ I 12 2%!$x% t.hgx [din-2- .

yl } oxy) et hﬁ?%ﬁﬁéﬁg{%@aﬁa@é’@@m _ %?h%%ﬁé?ﬁéﬂn%f)&(é%ugf‘ 4.3 mol)
and 2-Hielmagnestarh Rteditaiztis thoy ddded 2ddpils ®nd@ant Biuré aviked fooubdup$rmiditee (from
Example 4: 1.0 3 ol ) was added_.to a solution of potassium
tert-bﬂ#&?ffla@sieg%f%}e%@)ﬁ%w ot firycqskiB® (4 ni). The nmixture was heat ed
at 90 Cfor five mnutes. After this tinme, the reaction m xture was cool ed
to anbient tenperature. Di-teat-butyl dicarbonate (1.1 g, 5.0 mmol) was
added Bhimrmapdogieaiests ng i xture was stirred for one hour at room
~ tenperatur Fo i ‘ ; ' € left at room

t enper at ur ?hg\%e{élbﬁ‘%%ﬁcp &%?ﬁé&%%%@?%@ggn%%lﬁQ% %/(\3/?1% %‘Fﬁfl}?é?ﬁ%ﬁ ?P% ter (10 nl)
and esubiypestoad bevl¢terniih¥d |Bingyin 3o dnklén wesviismednowg dnihe afthBiscdologica dri ed
(MSAH) ..and t he sol.vent s,.renoved under reducgd pressure. The remaini ng
oi | V\a%um ﬁ&%&%ﬁ@&%ﬁ%ﬁ&%m@sw 1e5ipq psin &W%WR%EO% (98:2) as

eluent to give 0.76 g (46% of the title conpound as a colorless oil.
LC- LTV purity: system (A) 96% HRVM5S mz calcd for C21H34N207 (M + 30
4218 23inity @884 426. 2355. Step 2: tent- But

yl
(3R)-4-[3- (’Iﬁi'e k%c%téﬁﬂgéfﬁ éﬁ %ﬁh)bﬁﬁgs% e H:R0PIL HATBAGSALL ¥bipetition

et hoxy) pyri

OXy) pyerxgaalﬂeneg Whbre hdBAIRY LPbRE cambMEilin 2P @RS disPlade IPFtabeRRG. WO
2004/ 000830 PCET/ SE2003/ 001044 78 “tert - But yl

t

{ 2- [ 2-H¥,Dopmd torreambaaned prepaed Sipromirmsieciss lﬁj%@%zyl} Bye stelily eppressing the .

| } ox e 9@@1& -_ P L4 suspended
iyn} 2 ﬁuﬁﬁgﬁﬂ‘;@ %}éé’%ﬁﬁf ace o% #E#Pdgé%wmaaﬁ%‘zﬁrggﬁb ‘éfﬁggéc%?%f@'t vvopdays;
T S ' W § : La. Brine was
aced (4 HEEBRARE s Ao tind s M RRARER RS ARG GBI T omi ned
or ganiaompbmissfﬂselimre_dﬁéreaig {IMyBP4d balowd. t he sol vent was renoved under reduced
pressure. eeb{n?ilrﬂgla%mngesoolf lthemc%%npcoj{lgd% (%cl)rvtﬁg hlllngandsr -ﬁT?XSagd (Sgl-ongr% 2‘e’ceptors

in CHO cell lines were determined using *H-labelled lysergic acid diethyl amide (LSD) and 5-

HT, respectively, as radioligands. The binding affinities of the compounds for the human 5-

20  HTyA and 5-HTyg receptors in CHO cell lines were determined similarly using *H-labelled
8-hydroxy-2-(di-n-propylamino)tetralin (8-OH-DPAT) and 5-HT, respectively, as
radioligands.

In vitro functional assays |
25  The agonist efficacy at the 5-HTo ¢ receptor of the compounds in the Examples was

determined by the ability of each compound to mobilise intracellular calcium in transfected

HEK 293 cells, stably expressing the human 5-HT9 ¢ receptor protein, using the calcium-

chelating fluorescent dye FLUO-3 (Sigma, St. Louis, MO, U.S.A.). |
The ability of the compounds to mobilise intracellular calcium at the SHTp A and 5-

30 HTyp receptors was determined similarly using CHO cells expressing the human 5-HT2A or
human 5-HTog receptors.



pot assi um tert - but oxi de (0 36 g, 3.2 nnnol) was- added f:ol | owed by tert- butyl

(3R)-4-(3- chl oropyrazin-2-yl)-3-net hyl pi perazi ne-1-car boxyl at %Céégom ,
ExaaneS 0.59 g, 1.9 nmol) and the mxture was heated at b 5

m nut es. ({ﬁ@l@ on mxture was diluted wth 10 wat epdPsp063002@i 10) and
extracted WI% f3 (x 3). The conbigged organi c phases were dried (MSH),
the sol venty GSf Rﬁﬁﬁ g oi |l was

chr omat ogra a coF%ﬁr;hg?gngnglg%Jl caw ﬁ#ﬁl{skatq i%?ﬁé%%b%? as eluent to

give On Qndiﬂqo ek 8th 188 maxitRinPres HILC LTV purity:
system’?% 100% Rr@&gp%j@fm&ﬁﬂr%sg&?%@ﬁ&%&%m% (I\/9+I§bg]?8 3377 f ound

618. 33@édrotodn) &f £fdndéntration of 1 lf'{M
{2-[2-({3-[2-({3-[ (2R) - 2- Met hyl pi pera2|n 1-ylj pyrazin-2-yl } oxy) et hoxyj pyrldl

n-2- yl }oxy)ethoxyjethyl}am ne, bis(trifluoroacetate). A solution of
terg-%f [3-(2-{[2-(2-{2-[(tert butoxycarbonyl)am no] ethoxy}

et hox =3-yl] oxy} ethoxy)pyrazin-2-yl]-3 20

met hyl pi perEezi ammﬁoumhwhxﬁo;almﬂel (Afifinity Glippradet@mitd uging@heS8eparxtd ) i n DCM TFA
(1:1; 4. mL) vva rred om t enper at ur e, .oy, ni . The, sol vent was
 erov eHeIERHTES 30 f@?ﬁrﬁé’cﬁ?ﬁw ﬁ’@“quf?ﬁ 'S%T I%%?iﬁ% E‘Hlﬁla’ (1 nm Hg, 40

L0 O ool ok Gty **%V%gﬁ%@% R b S Rk

418. 2 B%Jes)‘ Ewﬂﬁlﬁnﬁﬂﬁoﬁ wikiohMHalf-Raximal effect occurs) and % efficacy are

[6%{ ‘Is;fﬁl ‘% 2R).- 2- Met hyl pi perazi n- 1-yl ] pyrazi n- 2-yl } oxy) et boxy] pyri di n- 2
Beé “%‘?‘H#P@’?S't rifluoroacetate. Step 1:
(6-{3-[2-(Tetrahydro-2H pyran-2-yl oxy) - et hoxy] - pyri di n- 2-yl oxy}-hexyl)- 30

carbamc_acid tent-butyl ester The title conpound was prepared.according to
the prockdure in ExafdiBa23| 3-8, (st §8Tag | f roMWlia 5-HT1s
2- chl or of Ri (nM t et Ir abylde(s- 21H pyrl@de 2-y| oxid et hpxy] §8r i di jne> {#030om Exanpl e 4;
1.0 g, Brésam)) @ndigoam no- Itggexanol (4250 g, 4.3 nmml ). Yield 1.0 g (58
%. Q1 WPLH_UP@})BU PCT/1gE20037 001944 V9




Step 2:

[6-({3-[2-({3-[(2R) - 2- Met hyl pi pera2|n 1 yllpyra2|n 2- yI}oxy)
-yl }oxy) hexyl }am ne,
F Rhdo@ndogso

starting

trifl uoroacetate.
[ 2- (t etrahydro- 2H pyran- 2-yl oxy) -

The title conpound

et hoxy] - pyri di n-2-yl oxy} - hexyl )-carbaggc acid tent-butyl

1.0 g,

XAMPTH
foll owed by su

Exarrpl e

ol | BoEH %SE(?@ %%%&Eﬁé‘%m&%ﬁw oy

Step 3. Yield 62
(")OI—IQAI\IROQ (M +430

cal cd for:
[5-({3-[2¢
2- yl}oxy
pr epar ed
g,

17.0 rrmfﬁcaaspr 6}
J_98% (B

system (A

psequent

6 9.

2692

LG WV purity:

10

L

TS

faound 43

Qg 5 by first renoving the tetrahydropyranyl
reaction with tert-butyl
(3R) - 4- ( 3- chlest @mypoaud waLEydnpl82 nieffinity [mp)waadatemﬁ]hedmsnigmb
he procedure in Exanple 23, Step
0 the procedure in Exanple 23,

system (A) 97% (B) 97%

2676

ester (f

adperatd

MPLE 2

h!opggp?‘(@gdl n- 2

PCT/SE2003/001044

rom Step 1;

protecting group

rom

HRMVS nt z

({3 [(2R) ¢

25

eifa) | an

ne, 1 90 ( t

BN-

h- 3P aj

i B-BEgh ) o

X \B-BEil o X

y] pyridiin-

ri #1669 oa

cet at(e) .

15 TBEO tit

| e 208npg

und was

AReL,qghDs |

y t @dBxany

l'e 240 by

subsi ot ut

ng 5-am

no- | - pen

tanol (1.76

Lam@@-l-r

exangy

Y

erqpy. tep

[N o Wa WY AN

LC- UV

I, W aia)

urity:

IIfL bd.l [S]

ror ULl

b g (979
S2NGOS—(

TH 10, 4

36, found

416.2547. 20 EXAMPLE 26
5 ( {3- ["zhe(x{eaeptc(raf@m@ of séineredrhydupt Py deddrided myW O/ 26980 azk-givdnelet hoxyypyri di
2-yl}oxy)- N, N-di methyl pentan-1I-amn ne.

[5 ({3-[2-({3- [(2R) 2- met hyl pi perazi n-1-yl ] pyrazin-2-yl } oxy) et hoxy] pyri di n-2
1 oX BfandkI@MME Wosioricbkaor oacetate (from Exanple 25; 0.17 0.26 mmol 1, 2-
25 dichlToroethane (5 niL), 37% aqueous fornal dehyde (0.13 g, 1.6 nmmol) and
sodi um tri acet oxyborohydri de (0 66 g, 3. 1 nmol) was m xed and the m xture
was stirrgd—at—56—G qv A=ty d wth a

f ew dr opst-af—8-M ’\Mkﬂa& Ht h CHC13.
The conbi H(m 7ghacpc w2l dried 7 Hydr on 217 r)gan ]Gsé‘ﬁnﬂr t ed under
reduced piEfficase. TH’éi crude 028 was pur9%ied with a 30 prleparative LG M5
syst(bm (B) to give 36 ng (30% of the target conpound as a |ight brown

Ll b

Tlo. I
Ic 1 \TII

B

ITl. a

T was
-
_O.

oil.

- 0, )
LG W %XI’I té % 2@@81;@'%)5 59 APOA; (B) 100% HRMS nmlz calcd for C24H38N603 (M +
458. 30
5-1:[_'1_‘2;& 5-HT:n 5-HT:¢ 5-HT1a 5-HTs
Ki (nM) 498 267 10 155 507
Efficacy 47 8 112
Example 194 of WO 00/76984
15
_ 5-HT,4 5-HT:5 5-HT ¢ 5-HT s 5-HTp
Ki (nM) 234 334 7 567 > 1000
Efficacy 64 21 98 '
' As is evident from comparisons above, the 5-HT( receptor selectivity (i e the Ki for 5-
HT9 compared to 5-HTg A and 5-HTppR) of the compounds according to the present
invention is unexpectedly high compared to the compounds according to WO 00/76984.
20

The receptor affinity of some compounds as described in WO 02/40457 are given below.



EXANPLE 27 0 DEC 2006 WO 2004/ 000830- PCT/ SE20031001044 - SO : B
2-[ (2R).- 2- Met hyl pi perazi n-1-yl]-3-(2-{[2-(2-pi perazin-I-yl ethoxy)pyrr d| n- 3-
yl ] oxy} et hoxy) pyrazine, trifluoroacetate. Step 1: g 1. DEC 2006

4-{2-[3-(2 ?y é(ssﬁ’t hoxy) - pyri di n-2-yl oxy] - et hyl } - pi pgicgaigdRshmear boxylic
acid tert-but ester 5 The title cgppound was prepared starting from

2- chl orga3s [ezzéft\ﬁbr@%%@ 2H pyran-2- yl oxy) et hoxy] pyri di ne (from Exanpl e 4;
0. 67 g,TW‘)“HTTd‘E‘éT -butyl 4-(2- hydroxyethyl)pi perazine-|-carboxyl ate
(0.66 g, 2 9 nnnol ) accordi ng to the procedure in Exarrpl e 23, Step 1,

f ol | owed urr eovHiyg- i~ tetalyeee -8t ¥ UL aceot di ng to

t he procew—i:%‘éérm %E[tﬁf ﬁ% %HTP E%Aﬂ f’ls"%é—l/s (ESI +)
for 10 CI 5 787368 0 [MA)+ Siép o 1% 51 4

2-[ (2R) - 2-fificanyl pi pedBazin- 1- YT -3- (2- {[72- ( 2- pi ger azi n- 1- \Jl et hoxy) pyri di n- 3-
ylj oxy} et hoxy) pyr azine, trifluoroacetate. The title conpound was prepared by
-%(droxy et hoxy) -pyridin-2 15

Y P Ae carboxylic acid tert-butyl ester (from Step 1;
0.367 g, 1.00 mml) with tent-butyl

(3R -4-(3-chloropyrazin-2-yl)-3-nethyl pi perazine-|-carboxylate (from

Exanpl e 5; 0.313 g, 15#xanpl) SHTew di|ngd-Bllzé hg pSSEEQUr € SfHTExanpl e 23,
Step 2, flaki mmd By r@0Dval |88 the NJBoc prot @9 ng groydvaccording to the
procedur e Emcfei,arrpT 123, Stepyp. Yielld7IZ2 ng (|2 %9. LCUV purity: system
(A 80% T[B)y 85% HRVS Mz catctd for 200 C2ZHR33NTOS (M +443-2645" 1 ound

443. 2646. PREPARATI ON OF A PHARMACEUTI CAL COVPCSI TI ON  EXAMPLE: Preparation
of t ablAtis c@iBent figmembirgatisonsgboehihets H”ﬂgcﬁcdrﬁtutselccimityt(hdﬂmﬂﬁﬁuriml a (1) 10.0
2. Cellulose, mcrocrystalline 57.0 . -Cal ci um hydr ogen phos hate 15.0 4.
Sodi umEfzg @qm@;eﬂd@ﬁ Bow 56T A and S-HTlB) of the compounds according to the

present invention is unexpectedly high compared to the compounds according to WO
10 02/40457.




30 5. Silicon dioxide, colloidal 0.25 6.: Magnesi um stearate 0:75 p ‘1 DEC" -
2006 WD 20041000830 PCT/ SE2003/ 001044 81 The active ingredi ﬁnt g i'g Ug xed
with ingredients 2, 3, 4 and 5 for about 10 m nutes. The mag e-P r% Q arate
is then adgedoosmaékss he resultant m xture is mxed for Peuk2des0iiMit es and
conpressed into tablet formw th or w4 hout filmcoating, 5 Pharmacol ogi cal
tests The ability of a conpound of ¢iifigsi nvention to bind or act at specific’
5-HT receptor subtypes can be detérmned using in vitro and in vivo assays
known in the art. The biological activity of conpounds prepared in the
Exanpl gs t i different tests. 10 Affinity assays The receptor
af fini ?yA\é@ﬁgaﬁn%£§8@ﬁ@he Exanpl es was determned in conpetition
experinments, where the ability of each conpound in serial dilution to
di spl ace 3H-1abel l'ed 5- HT, bound to nenbranes prepared-froma transfected
HEKZ93 cell line stably expressing the human 5-HT2C receptor protein, was
nonitored by ScintillatigR Proximty Assay technol ogy. 15 Non-specific
bi ndi ng was defi ned_usi ng tM nj anserin. Results obtai ned for exenplary
conpounds of the i n% i 5 | lustrated bel ow. The binding affinities of
t he corrpoundsé{?fCH@BX unman||5- HT2A and 5- HT2B receptors in CHO cell Iines
wer e det 1 us\l\ng Bell ed | ysergic acid diethyl amde (LSD) and 5-
HT, respectiively, as“radi pligands. The binding affinities of the conpounds
for thelh n 520 HT1A ahd 5-HT1lg receptors in CHO cell lines were

determ né¥ sihiTaryy usin} 11-| abel | ed
8- hydr oxy-2- (qi pylam po)tetralin (8-0OH DPAT) and 5-HT, respectively,
as radi ol Rgan vitge foacti onal assays 25 The agoni st efficacy at the

5- HT2C recePtor lof the cohpourds in the Exanples was determined by the
ability of each Raorrpound‘\ @Anﬁﬁbi lise intracellular calciumin transfected
HEK293 cel | s, stably expriesstpg the human 5-HT2C receptor protein, using the
cal cium chel ating fluoréscent7 dye FLUO 3 (Sigma, St. Louis, MO U S A).

Formula (T}
wherein
10 nx is 2-4, preferably 2;
Rg and Ry are each independently H or CHj;
Ry is H, C1-Cy-alkyl, 2-hydroxyethyl, 2-cyanoethyl or tetrahydropyran-2-yl, C1-Cy~
acyl or Ci-Cy-alkoxycarbonyl; '
Rs-R; are each independently H, halogen, methyl or methoxy, provided that at least
15  one of R3-Rs is hydrogen;
X, Y, and Z are each independently CH or N;
Ayis 0, CH or CHy;
Ay is O, CH or (CHy)py, wherein n2 is an integer 0-2;
the bond between A; and A; is a single or double bond;
20 Ay is (CHa)ns, wherein n3 an integer 0-10, preferably 0-7, more preferably 0-5;
Ay is (CMez)n4, wherein n4 is an integer 0-1;
AsisNor O;
Ag and A are each independently H, C;-Cy-alkyl, amino-Cg-Cy-alkyl, N,N-di-Cyi-Cy-
alkylamino-C,-Cs-alkyl, Cs-Ce-cycloalkyl or form together with As a saturated heterocyclic
25  ring;
Ag is (CHj)yg, wherein n8 is an integer 0-2;



The ability of the conpounds to nobilise intracellul ar calci.umat. the SHT2A :
and 5- 30 HT2B receptors was determined sinmlarly using CHO cells expressing
t he human 5- HT2A or human 5- HT2B receptors. p DEC 2006 WO 2 %goﬁ@%

PCT/ SE2003 The maxi mum functi onal responses jguhds, at
1 p.M at 3\&@5@0&% , 5- HI2B and 5-HIgC receptors are g&%}rsg@so:g r4el ative to
t he maxi nunl?ggssf@gpéﬁz.of 5-HT (serotonin) at a concentration of 1M 5
EXAMPLE 28 Teést conpdund was Exanple 1. Affinity (Ki) was determ ned using

t hr ee separ ot pharmesicylivally gsgeptehlel splise sblvatest hydlrates fenmstiical¢oamispns, except for

t he 5- C val ues . which e..based on three separate weighings, analyzed on
three E‘%ﬁ(%ﬁrﬁﬁﬁﬁﬂggﬁe n@{?xi Si %pgg&@giﬁ)mﬁﬁlger {ues). EC50 (the
concentration at which a half-maximal effect occurs) and % efficacy are 10
from2-5 determ nations. 5-HI2A 5-HI2B 5-HT2c 5-HT1A 5-HT1B Ki ( >1000 >
1008 12- Serrompeprrbeaccerding to glgym 1 pwhersin Ko iymethy £ | cacy 14 16 117 1 _PEC 2006
WD 2004/ 000830 PCT/ SE2003/ 001044 83 EXAMPLE 29 Test conpound was Exanple 2.
Affinity (Ki) was determ ned using three separate weightings. EC50 and %
ef f i cadyThecomfpormd Bedrdiheg te any nu ofciesns bid-2f Whefoin-ihiz Batbolvetom, fo- wHitlA 5- HT 1B

5 (Mgl 99890 4 90380 299 ERPiHiBQ 900 39 EFficacy 40 33 111

10 4. The compound according to claim 1, wherein Ry is hydrogen.
5. The compound according to any one of claims 1 to 4, wherein R, is hydrogen.

6. The compound according to any one of claims 1 to 5, wherein X and Y both are nitrogen.
15

Fl

7. The compound according to any one of ¢laims 1 to 6, wherein R; is H or methyl.
8. The compound according to any one of claims 1 to 7, wherein all of R3-R5 are H.

20. 9. The compound according to any one of claims 1 to 8, wherein As and A are each
independently H, methyl, isopropyl, 2-ethylamine or form together a pyrrolidine or piperazine

ring.

10. The compound according to any one of claims 1 to 9, which has the Formula (Ja):

25
R,
Rz ‘ R
IX\ O\//\O SN Pr4
o O



5 The receptor affinity of some conpounds as described in WO 00/76984 are . -
gi ven bel ow. Exanple 177 of WD 00/ 76984 5-HT2A 5-HT2B 5-HT2c 5-HTI A 5-HT1B -
Ki nM 177 530 7 517 1548 Efficacy 34 28 95 10 Exanple 193 of

769!
5- HT2A 5- H;@oga,gggm 5-HT1A 5-HTIB Ki (nM 498 267 10 1;@,55@%,0 L{ica(?g%dlﬂ
8 112 Exanple 194 of WD 00/ 76984 15 §7HT2A 5-HT2B 5-HT2C 5-HIl A 5-HT1B Ki

(nM 234 3Fbhrhauk f’a)> 1000 Efficacy 64 21 98 As is evident from conpari sons
above, the 5-HT2C receptor selectivity (i e the Ki for 5- HT2C conpared to
5- HT2A and \EhEFFFBB) of the compounds according to the present |nvent|on |s

The T ecept oSt it B st rkidin SRR SERREER S sl s oy o

gi ven Bel ow. p 1 -DU 2006 WO 2004/ 000830 PCT/ SE2003/ 001044 84 Exanple 2 of
WO 02/ 40457 5- HT.2A S- HTI A I Iti (nM 787 107 4 28 51
Ef f? cacy 48”257%& e@aﬂ&@rge%&ywwaﬂﬁg’?ﬂwﬁgs’

nis an integer 0 or 1, wherein the sum of m + n is preferably at least 1,

Rg is NR7Rj or ORg, wherein

Ry and Ry are each independently H or straight or branched C;-C4-alkyl;

or Ry and Ry form together with the nitrogen atom to which they are attached a
10 saturated heterocyclic ring;

Ry is amino-C,-Cy-alkyl or N,N-di-Cy-Cys-alkylamino-Cp-Cy-atkyl.

11, The compound according to claim 10, wherein R; and Ry are selected from H,
- methyl, isopropyl, or form together with the nitrogen atom to which they are attached a
15 pyrrolidine or piperazine ring.

12. The compound according to any one of claims 10 or 11, wherein Ry is 2-

aminoethyl.

20 13. The compound according to any one of claims 10-12, which compouﬁd is:

N, N-Dimethyl-(2-(3-[2-(2-(R)-methyl-3,4,5,6-tetrahydro-2H-[ 1,2 {bipyrazinyl-3°-yloxy)-
ethoxyl-pyridin-2-yloxy)-ethyl)-amine;

N,N-Diisopropyl-(2-(3-[2~(2~(R)-msthyl-3 ,4,5,6—tetrahYdro—2H—[1,2’]bipyraziny1-3’-yloxy)-
sthoxyl-pyridin-2-yloxy)-ethyl}-amine;

25  N.N-Dimethyl-2-[(3-{2-[(3-piperazin-1-ylpyrazin-2-yl)oxy]ethoxy}pyridin-2-
yl)oxy]ethanamine; |
2-[(2R)-2-Methylpiperazin-1-y1]-3-(2- {[2-(2-pyrrolidin-1-ylethoxy)pyridin-3-
ylloxy}ethoxy)pyrazine,;
N.N-Dimethyl-4-({3-[2-({3-[(2R)-2-methylpiperazin-1-yl[pyrazin-2-yl}oxy)ethoxylpyridin-2-

30  yl}oxy)butan-1-amine;
N-Methyl-N-[2-({3-[2-({3-[(2R)-2-methylpiperazin-1-yllpyrazin-2-yl}oxy)ethoxylpyridin-2-
yl} oxy)ethyl}propan-2-amine;



5- HT2A 5-Hr 2B 5-H zc HTI A 5-HTls. M (nM > 1000 89 2:4 29 19 Efflcacy 41 27
97 As is evident from conpari sons above, the 5-HT2C receptor seé ﬁCBE§
e the Ki for 5- HT2C conpared to 5-HTI2B, 5-HTIA and 5-HTIB) of n@@ﬁnds

accordi ng {8 bfRoodss €sent invention i s unexpectedly hi garsesesomat o the
conpounds according to WO 10 02/4045ggz QL DEC 2006 WD 2004/ 000830

B A AR o by

)ynx X 0 As A7 Fornul a
(1) wheHexwpropgn-hsaniige;2- 4, preferably 2; Ro and Rl are each i ndependently H

'?(rat ?;ﬁlydﬁ%pyr aciey Cf (1'{91%? é&n)a%ﬁmgﬁrﬁﬁ&&}{ﬂ]ﬁé%éfggww % R5 are each
i ndeperyﬂewy)b‘ghqky]pymdmgeyi}omyhﬁ‘bgah Zamimet hoxy, provided that at |east
5 [2-({3~[2—({3—[(ZR)-Z-Methylpiperazin—1-yl]pyrazin-z-yl}oxy)emoxy]pyridin-z-

yl}oxy)ethyl]amme | |
N- Methyl-z ({3-[2-({3-[(2R)-2-methylpiperazin-1 -yl]pyrazm—2~y1}oxy)ethoxy]pyndm-z-
yl}oxy)ethanamine;
2-{2-[ {2—[2—(Dm1eﬂ1ylamino)eﬂ10xy]pyridin—3 -yl}oxy]ethoxy}-3-[(2R)-2,4-

10 dimethylpiperazin-1-yl]pyrazine;
2-12+( 2—[2—(Dimethylamino)ethoxy]phenoxy)ethoxy]-3-[(2R)-2-meﬂ1ylpiperazin—1-
yllpyrazine;
{2-[2-({3-]2- ({3—[(2R)—2—Methylp1perazm -1-yllpyrazin-2-y1} oxy)ethoxy]pyridin-2-
yitoxy)ethoxylethyl}amine

15 [6-({3-{2-({3-[(2R)-2-Methylpiperazin-1-yljpyrazin-2-yi} oxy)ethoxylpyridin-2-
yl}oxy)hexyl)amine;
[5-({3-[2-({3-[(2R)-2-Methylpiperazin- 1-y1]py1‘azm—2—y1} oxy)ethoxylpyridin-2-
yl}oxy)pentyljamine

5-({3-[2( {3-[(2R)-2,4—Dimeﬂ1y1piperazin—1-yl]pyn'azin—z-yl}oxy)ethoxy]pyridjn-Z-yl}oxy)—

20  N,N-dimethylpentan-1-amine; or
2-[(2R)-2-Methylpiperazin-1-yl]-3-(2-{{2-(2-piperazin-1-ylethoxy)pyridin-3-
yi]oxy}ethoxy)pyrazine.

14. The compound according to any one of claims 1 to 9, which has the Formula (To):

25
R4
R, /'I Ry
[I T
~(CH,)o
Ro Z(CHZ)
RmN

~(CHya



15 one.of R3-R5 is hydrogen; X, Y, and Z are each i.ndependently.CH or- N, Al.

is 0, CHor CH2; A2 is 0, CHor (CH2)n2, wherein n2 is an integer 0-2; the -

bond between Al and A2 is a single or double bond; 20 A3 is (CH2) R34 I
s e

0 an integgg YyotgosRy ef erably 0-7, nore preferably 0-5; pcfidriosido
wherein n4 1s an integer 0-1; A5 is Ngor O; A6 and A7 are each independently

H C-C4-al kyl, am no-C2-C4-al kyl, N, Ndi-Cl-C4- al kyl am no-C2-C4-al kyl

C3- C6-cycloal kyl or formtogether with A5 a saturated heterocyclic 25 ring;
As is ( kI)wherein n8 is an integer 0-2; DEC 2006 WO 2004/ 000830

PCT/ SE2Q03,001044 86 A9 is H or CH2; or pharmaceutically acceptable salts,
sol vates, hydrates, geonetrical isoners, tautoners, optical isomers,

N- oxi deBe-Byi &K, i, ankt Agrd aarimenyt dierofefaimdl & 8 The conpound according to claim 1,
whergin RO i.s msb /I . 3. The conpound-according to any one of claims 1 to 2,
wherei n® B8 W8 at om to which the said methyl group RO is attached, i's

in the ﬁﬁ)m%%érg%%'bﬁihoéﬂlﬂar Efb@ergﬂﬁ%gl@;ccordi ng to claim1l, wherein

1=
Rc is hydrogen. 5. The conpound according to any one of clainms 1 to 4,
wher ei nd Ranigegydrlogen. 6. The conpound according to any one of claims 1 to

5, Wnerﬁi“qsﬁﬁ?g}%ﬁa@&i&ﬁ&&%&i}%‘%ﬁgﬂﬂ- O15 7. The conpound according to any

one of cl’al s erel r methyl. 8. The conpound accordi ng
to any one of clainms 1 to 7, wherein all of R3-R5 are H 20. 9. The

OBt 35 Shcla b G B BBt e e 5o nd, A7 are each

pyrrol i slin®)-2MéhAgHhasERS -J11-0g2-({2-[(1-methylpiperidin-4-yl)oxy]pyridin-3-
yl}oxy)ethoxylpyrazine, trifluoroacetate; '
2-[(2R)-2-Methylpiperazin-1-yl]-3-[2~({2-[2~(1-methylpyrrolidin-2-yi)ethoxylpyridin-3-
yl}oxy)ethoxylpyrazine, trifluoroacetate;

15 2-[(2R)-2-Methylpiperazin-1-y1]-3-(2- {[2-(piperidin-3-ylmethoxy)pyridin-3-

ylJoxy}ethoxy)pyrazine, trifluoroacetate;
2-[(2R)-2-Methylpiperazin-1-y1]-3- {2-[(2-{[(28)-1-methylpyrrolidin-2-yljmethoxy} pyridin-3-
yDoxylethoxy}pyrazine, trifluoroacetate.

20  16.The compound according to any one of claims 1 to 9, which has the Formmula (Ic):

F€4
( ' R3 o | R5

(X
Y N/\,l\,\ (CHt

Rj R
Ry Rﬁ/ Riz

Formula (Ic)
25  wherein:
Rg-Rs, X, Y, and Z are as defined above,
t is an integer 1-11, preferably 1-8, more preferably 1-6, most preferably 1,



10. The conpound according to any -one of -clains 1 to 9, which has the -
Formula (Is): 25 YR3 R5 R~ XoO NCR/NR2 (CH2)m Cve2)n 01 R R6 1
DEC 20@ WO 2004/000830 PCT/ SE20031001044 87 Formula (1 a) vvherqi n%cmﬁs,
X, Y, and woab@nacgssefined in any one of clains 1 to 8,PCWSEi(m/6mQ2 r z
iIs N, 5 mis an integer 0-10, prefer@bly 0-7, nore preferably 0-5, n is an

i nt egenrhdbrithiation MABAEHD dbife BoHA Rhy B8 elthBr diSordFsberably at least 1, R6 is
NR7Rs or OR9, wherein R7 and Rs are each independently H or straight or

branched C Royand Ryplare eachrindeprndretly Dronsteight hebrapphed Ch€&smlleliogen atom to
whi ch th t d 1 t t ed het ' I ng; [
am! (r:10- &%ﬂgﬁéf@ ft"ﬁflq‘?@ﬁ@?ﬁ"i’%? -ﬁ%dq%ﬁgﬁ% %?ﬂ’i%dtgr‘%gx Iﬁ&l E%/ Eﬁa‘%‘?g alI'ﬁe conpound

accordisgﬂrattgdﬁ%@f gl@oﬁ_ﬁ\%erei n R7 and Rs are selected fromH, nethyl,
| sopropyl, or ogether with the nitrogen atomto which they are

attadched a 15 pyrrolidine or piperazine ring. 12. The conpound according to
any one of clains 10 or 11, wherein RO is 2- am noethyl. 20 13. The conpound
accor dilfg The campognkacsprding toglamn 1 sowheiginRu caffon Ate hath methyl.
N, N-Di nethyl - (2-(3-[2-(2-(R)-nmethyl -3,4,5, 6-tetrahydro-2H[1, 2']bi pyrazi nyl -
3' -yl oxy)- ethoxy]-pyridin-2-yloxy)-ethyl)-am ne;

18. The compound according to any one of claims 16 or 17, which compound is:

2-{2-1{2-[(1Z)-3~-{Dimethylamino)prop-1-enylJpyridin-3-y1} oxylethoxy}-3-[(2R)-2-

10 methylpiperazin-1-yl]pyrazine; or
2-{2-[{2-[(1E)-3-(Dimethylamino)prop-1-enylpyridin-3-yl} oxylethoxy}-3-[ (2R)-2-
methylpiperazin-1-yl]pyrazine.

19. The compound according to any one of claims 1 to 9, which has the Formula (Id):

15
R,
Ry~ . | Rs
[X\IO\/\O NP -
Y Y
R O/H/NRz (CH,)r \I}I/R“’
R, R
Formula (1d)
wherein:
20 Rg-Rs, X, Y, and Z are as defined above,
Wis O or Ci; _
ris 1-11, preferably 1-8, more preferably 1-6, most preferably 1 when W is CHa and most
preferably 2 when W is O,

Ry; and Ry, are each independently H or straight or branched C;-Cy-alkyl;
25  or Ry; and Ry4 form together with the nitrogen atom to which they are attached a

saturated heterocyclic ring.



PN ST

N, N-D||sopropyl (2 (3 [ 2- (2 (R) rrethyl 3, 4,5, 6- tetrahydro 2H-[1 2" ] bi pyrazm“
yl -3"-yloxy)- ethoxy]-pyridin-2-yloxy)- ethyl) am ne; 25 : ‘
N, N-Di met hyl -2-[ (3-{2-[ (3- pi perazin-1|-yl pyrazin-2- yI)oxy]ethoxy@qyﬁEglmﬂg
yl') oxy] et hanpdphi)@osso PCT/SE2003/001044

2-[ (2R) - 2- Met hyl pi pera2|n-l-yI]-3-(2-{9{2-(2-pyrrol|d| n-1 -yl et hoxy) pyridm 3-
yl ] oxy} ethoxy) pyrazi ne,;

N, N- Di math -4-({3-] 2- ({3 [ (2R) - 2- et hyl pi perazin-1-yl]pyrazi n- 2- yI}oxy)etho

xy] pyr i -cogpoynd esgordingan-claimni)evherein Wis O, X =N, and Y =N.
N- Met hyl - N-[2 ({3-[2-({3-[(2R) - 2- et hyl pi per azi n- I-yI ] pyrazin-2-yl }oxy)et hox '
y] pyridin-2- yl} oxy)ethyl]propan-2-amne; 11l Q1 DEC=26Q6 WO 2004/ 000830

PCT/ SE2

N, N- Di o W%%?%ﬁ‘?ﬁcw{ﬂmﬁtﬁﬁa‘? raTereim s bW T Gl B S Nl FR% 1 1 oxy) et ho
xy] @yr i diRqr hd B4 FoR); pwlegran, Rnaﬁdmﬁz are as defined for formula (Icl) in claim 16
NN2Tr|rrethyI-I-({3[2({3[(2R) rrethylplperazm ] pyrazin-2- yl}
o>2<y) eghoxy] p%rl di n-2-yl} oxly) pr opan- 2- am ne; ¥ g
L2 (13 327k ohloAla AoclRiing B'oRF LAZliind Mdi’ly Wherdin Ry} ahd ;) steboy ] YT AN
N- Met hyhethiv { 3-[2- ({3-[ (2R) - 2- et hyl pi perazi n-1-yl ] pyra2| n-2-yl}

oxy) et hoxyfpyrl di n-2- yl } oxy) et hanam ne; 2-{2-

{2 [ 2- (Di et hyl am no) et hoxy] pyri di n- 3-yl }oxy] ethoxy}-3-[(2R)-2,4- 10

n@t h;gjpll.ﬁer o %%%%Pﬁ%%%gﬁgﬁ%%{%@ 0 22, PhisBcosPiAdS pi per azi n- | -

I ] pyr a&-l{MZ-{[Z—(Dnneth lammo)ethoxy]methyl}pyndm- -yl)oxy]ethoxy}~3 5(21{)-2-

22[ 2yf'§‘%§3§¥é‘%ﬁ8§yﬁ|§§ff%ﬂh‘é}eggﬁ ﬁgpigam n- 1-yl ] pyrazin-2-yl}oxy) et hoxy] pyri di
O {132 2 {ETalOR ARG ks P s iy Py i -2

yI}oxy hex
¥ PYTaZlﬂe

Y
{
n-
[

15
24. The compound according to any one of claims 1 to 23 or use in therapy of a human being

or an animal,

25. The compound according to claim 24 wherein the therapy is directed towards freatment of
20 aserotonin-related disorder or condition related to the 5-HTy receptor.

26. The compound according to claim 25, wherein the serotonin-related disorder or condition
is selected from memory disorders, such as Alzheimer’s disease; schizophrenia; mood
disorders such as depression; anxiety disorders; pain; substance abuse; sexual dysfunctions
25  such as erectile dysfunction; epilepsy; glaucoma; urinary disorders, such as urinary
incontinence; menopausal and post-menopausal hot flushes; type 2 diabetes; eating disorders,
such as binge eating disorders, anorexia nervosa and bulimia; weight gain associated with
antipsychotic drug administration, premensirnal tension, sleep disorders; and particularly -
obesity.
30
27. Use of a compound according to any one of claims 1 to 23 for the manufacture of a
medicament for treating or preventing a serotonin-related disorder or condition related to the

5-HT9 receptor.



5-

[ ({3 [2 ({3 [(2R) 2 Met hyI p| perazl n- I yl ] pyr azi n-,2_-,y|},oxy) et hoxy] pyri din-2
- yl}oxy)pentyl]am ne ' L
5-({3-[2-({3-[(2R) - 2, 4- Di net hyl pi perazi n- 1- yI]pyra2|n 2 yI}oxyﬁe%ﬁ%{y]zBH'gidi
n-2-yl } oxy)wa3f Hﬂd}!ﬁgl met hyI pent an-| -am ne; or

2-[(2R) - 2- NEPRYI*D! perazin-1-yl]-3-(2- {JZ ( 2- pi per azi n- 1 PGITSEHEHINPMr i di n- 3-
yl ] oxy} et hoxy) pyra2| ne. 14. The conpou Rd accor di ng to any one of clains 1 to

9, which has the Fornmula (Ib): 25 R4 R3IRE X O\O\ z CY~-NCHz)o R ---
NR2 ( CHR. thhseEiQ&%mé Qﬂmﬂ@?@@ﬂf&@@é@@oﬁﬂ&&&@@@%ﬂﬁi%ﬁﬁoﬁ@ 2006 89

Forrrula# wher el n; Y, and Z are as_in any one of clains 1 to
8, ted A

mrﬁ@r@a&rdl&?r@rs lach@na#khﬁ%éﬂw@aszs sohireplaeniaomeetl p are
pref er ge M ich QQ&J?JE&anD%bL% Syaﬁi 61@&1@%‘3{1109%&311@ Dube sbh@l dﬁ'ﬁmgfﬂ)r@l kyl',

preferably H or The C und according to clalm 14, whi ch
c onfpousugh asst:rectﬂe dysﬁmcnon epilepsy; glaucoma, urinary disorders, such as urinary

2- [ (2R 2l YL BLRELAZ sl ek i Bab ko R RE Ll i) 01 Py 0
2- [(Z%Raé\ﬁh@/dammwzlm dnoydxja 1ibrioda frldbulifd; Iveight haihrayﬁomted%m- 2-yl) et hoxy]

pyri di n-3- oxy hoxy] pyr azi ne, trlfluoroac tate
2- [(zpanlzswé@tmrﬁ esfw&ﬁ’r 0K, Prepuenstyual tepsjory sle F%ﬂ%ﬂ%‘%@% pyri di n- 3-
yI]oxy&ﬁhggxy)pyra2|ne trifluoroacetate;

29. A pharmaceutical composition comprising a compound according to any one of claims 1

to 23 as an active ingredient, together with a pharmacentically acceptable carrier.

20. A process for the preparation of a compound of the Formula (Ta) according fo any oné of
claims 10 to 13, which process comprises:

a) reacting a compound of Formula (IT)

Formula (1T)
' wherein:
X is selected from F, Cl, Brand I,

| Ra-Rs are each independently H, halogen, methyl or methoxy, provided that at least one of Rs-
‘Rs is hydrogen,
with a compound of Formula (IT):

LGN OO

O



2-[(2R) - 2- Met hyl pi perazin-|-yl]-3- _
{2-1(2-{[(25)-1-nethyl pyrrolidin-2-yl] met hoxy} pyri di n- 3-
yl )oxy}et hoxy}pyrazine, trifluoroacetate. 20 16. The conpound according to
any one of claims 1 to 9, which has the Fornula (Ic): R4 R3 RS BqYQEICRZ[]ﬂB
tcH2)t &ﬂ;@ @00 1 R12 Formula (I c) 25 wherein: RO 155,/5&003)60 Z are
as defined i's an integer } preferably 1- nor e pre erably 1-6;
- nost preferably 1, WO 2004/ 000830 PCT 3§3E20031001044 DEC 2006 90 the
orientation around the double bond may be either cis or trans; Rl1l and R12
are each independently H or straight or branched O -C4-alkyl; or Rl1 and
R12 formtogether with the nitrogen atomto which they are attached a
sat ur at ed heterocycl icring. 5 17. The conpound according to claim 16,
wher ei g ﬂ@d R12 are both nethyl. 18. The conpound according to any one
of cl a| ms 1 17, -which conpound is: 2-{2-]

{2- [(1ﬁher8mmmmiﬁ$bhﬂémmg@mmdeleeh@ﬁpmﬂhBr,li, Grybyomet hoxy}-3-[(2R)-2- 10
t hyl |
(o 11 Bt et heb M s Pln b st iblamigr S Ry GiR R0 7208 (2 - 2-

mephy| pichat @ziofitlitey! ] pyrazi ne. 19. The conpound according to any one of

clains 1.to 9, which has the Fornula (1d 15 R4
to give a compound of Formmla (IV): (1a):

o)
I o
RSN X,
Formula (V)

wherein X and R3FR5 are as defined above;

b) reacting the compound of Formula (IV) with 2 compdﬁnd of Formula (Va) in the presence
5  of abase, such as potassium tert-butoxide, in a solvent, such as toluene,
HO
A{CH,)m -
(CHy) \$CMez)n
Rs

Formula (Va)



R8RS A0""-\ Z0O YIN- WR'YNR2 (CH2)r'~RI3 ¢ It ~ Rl Rl4 Formula (Ld) . .

wherein: 20 R3-R5, X, Y, and Z are as defined above, Wis 0 or CH2; r i5
1-11; preferably 1-8, nore preferably 1-6, nost preferably 1 when Wis CH2
and nost preferably 2 when Wis 0; R13 and R14 are each indepen&iqnnEg HMOsr
strai ght or W zogbweskCl - C4-al kyl; 25 or R13 and R14 for]&]&%% ther with the
nitrogen atomto which they are attachgg a saturated het 96108{0?’&4% ng. DEC
2006 WO 2004/ 000830 PCT/ SE2003/:001044 91 - 20. The conpound according to
claim19, wherein Wis 0, X =N, and Y =N -21. The conpound according to
claim19, whereinr =t, W=CH2, X=N, Y=N R13 5 =RI11 and R14 = R12.;
where t, R11 and R12 are as defined for formula (lc) in claim1l6 22. The
conpgounevhaeimor ding to any of clains 19 to 21, wherein R13 and Rl14 are both
i Bad itegtr 516 BGHRS) 5 86 ikl By One of claime 19 to 22, whieh
2+ { 2- [ ( Zid drlindelbrTRIrY WRBeROhE SR SV TR tspyd sty o 1edstd; Y| ) oxy] et hoxy} - 3-[ (2R) - 2
- met hyl pi perazin-1-yl]pyrazine; or

2- { 2- [ { Rs[[<3RABisiwe Oyl wlirirein) pr opyl ] pyri di n- 3-yl }oxy] et hoxy}-3-[ (2R) - 2- et hyl p

P perazi g 14 ¥} IR B3hASend Rty H or straight or branched Ci-Cy-alkyl;
15  or Ry and Rg form together with the niﬁ-ogen atom to which they are attached a saturated
heterocyelic ring; _ '
Ry is amino-Cp-Cy-alkyl or N,N-di-C;-Cs-alkylamino-C,-Cs-alkyl,

to give a compound of Formula (VIa):

20

Formula (V1a)
wherein:
Rs-Rs, m, and n are as defined above,

¢) treating the compound of Formula (VIa) with an aqueous 'ac.ic-l such as aqueous acetic acid

or aqueous hydrochlorie acid, to give a compound of Formula (VIIa):



24. The conpound according to any one of claims 1 to 23 or use in therapy of
a human being or an animal. 25.° The conpound accordi ng to clai m24 wherein -
the-therapy is directed towards treatnent of 20 a serotonin- relateﬂnﬁﬁ '
di sorder or condition related to the 5-HT2C receptor. 26. The co ﬂmﬁ
accor di ng twoesdlfsgr. Wherein the serotonin-rel ated di ppi€eiesoiendi tion
is selected fromnmenory disorders, sucy as Al zheiner's di sease;
schi zophreni a; nmood disorders such as depression; anxiety disorders; pain;
subst ance abuse; sexual dysfunctions 25 such as erectile dysfunctlond
epi | epsy; glaucoma; urinary disorders, such as urinary incontinence;
nmenopausal and post-nenopausal hot flushes type 2 di abetes; eating
di sorders, such as binge eating disorders, anorexi a nervosa and .bulim a;
wei ght gain associated with antipsychotic drug admi nistration, prenenstrual
tension, sleep disorders; and particularly obesity. 30 27. Use of-a
i ng to any one of clainms 1 to 23 for the manufacture of a
6 preventing a serotonin-rel ated di sorder or

- Hr2c receptor. fi DEC 2096 WD 2004/000830

ser ot oni psorder or condition is selected fromnenory disorders

i ncl udi ng” Al zhei ner’ s di sease; schizophrenia; nmood disorders such as

depr essi on; anX|e@%§§|sorders pai n; substance abuse; sexual dysfunctions 5
such as erectile epi | epsy; glaucoma; urinary disorders, such as
urinary incontinence; usal and post - nenopausal hot flushes; type 2

di abgtes; eating dlsordﬁ%s, such as binge eating disorders, anorexia
nervosa and bulima; weight gain associated with antipsychotic drug

adm ni stration, prenenstrual tension, sleep disorders; and particularly

obesi t yy, jﬁﬁh @nﬁgarnaceutlcal conposition conprising a conpound according to
any one o i to 23 as an active ingredient, together with a

phar macehdreinal | y acceptable carrier. 30. A process for the preparation of a
corrpounﬂs_RL igﬁdﬁ%{e@s'd%ﬁﬁéd%m%ﬁcor ding to any one of
10
d) reacting the compound of Formula (VIla) with a compound of Formula (VIIE) in the
presence of a base, such as potassium tert-butoxide, in a solvent, such as metliyl tert-butyl

ether or foluene,

NeRus
.
] D/H/NR‘Q

15 Ry

Formula (VIII)
wherein
Rp and R; are each independently H or CHj;

20 Ryis selected from C;-Cy-alkoxycarbonyl, benzyl, trityl, Cy-Cs-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and C;-Cs-acyl,
R5 is halogen, such as chlorine, to give a compound of Formula (Ia) wherein X =N and Y =
N:



cl ai ms 10 to 13 V\:hl ch process corrprl ses: a) reactl ng a- corrpound “of . For rrul a
(rr)y - :4:: Formula (I1) wherein: Xl-is selected fromF, Cd, Br and I, .
R3-R5 are each i ndependently H, hal ogen, methyl or nethoxy, provi ﬂ {jBE%ab [fEt
| east one O&vﬁ' @%l s hydrogen, with a conpound of Fornmula (I111) U
2006 WO 2084 B86YEFpcT/ SE2003/ 001044 33 For mula (111 )PWZWNOIM is a

sui tabl e | eaving group sel ected from cf X , OIs, or OMs; in the presence
of a base, such as potassium carbonat e, tr| et hyI am ne, or pyridine, in a
solvent 20 such as acetomitrile, to give a conpound of Formula (IV): R3 n
000 R5 NX For rruI a (I wherein XI and R3-R5 are as defined above; b)
reacting the conpoundsef & (1V) with a conpound of Fornula (Va) in the
presence 5 of a base, suchlias potassiumtert-butoxide, in a solvent, such
o MEMe2)n TRe Formula (Va) -Q DEC2QQ6”

as tolue N\f@z’)\m ~
POERT
R 0/k]/NR (CHz)m\$CMez)n

R, Ry

Formula (Ja)

5 wherein Ry-Rg, m, and n are as defined above;

e) if desired, separating a racemate obtained into optical isomers and/or forming an acid

addition salt with an organic or inorganic acid,

10 f)ifR; in Formula (Ia) following step d) is a nitrogen protecting group, such as #-BOC, trityl,
and benzyl, removing said nitrogen protecting group, such as under acidic conditions (e.g.
~ trifluoroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic

conditions, to provide the compound of Formula (Ia), wherein R; is hydrogen.

Zp 15 30, A process for the preparation of a compound of the Formula (Jb) according to any one of

claims 14 or 15, which process comprises:

a) reacting a compound of Formula (I)

R,
Ri~ Ot
l -
20 R N X



WD 2004/ 000830 PCT/ SE2003/ 001044 94 10 wherein: in is an |nt eger- 0-10, .
preferably 0-,7, nore preferably 0-5; nis an int eger 0 or 1, \AhRﬁrﬁnEE}QZ,ﬁ? sum
of mn is preferably at least 1, R6 is NR7R8 or OR9, vvhereln §

each indepﬁﬂfﬁ)\%/@cﬁsﬁ or straight or branched Cl-C4-al kyﬂ.(ﬁ, R&C?GBZ and R8
e

formtoget he nitrogen atom f V\:hl ch they are sat ur at ed

hetero ! ]%ﬂ noCZC4ak or
@!1 ?F%%]Q‘ﬁm -HF‘kyI, to gi ve a corrpound of Formula (Vla): R3
R4 C oRQRs Re ebthonddpehdnily H, halbpsd) methDorRbethdyt piokied tHabt ledsboreiof R;- R3- R6,

in, an are as defined above, c) treating the conpound of Fornula (VIa)
wth a 5 &% aci d such as aqueous acetic acid or aqueous hydrochloric
aci d, tvﬁ;hglc @uﬁm@mﬁ\gag fr).;Formula (Vita): DEC 2006 WO 2004/000830 ]
PCT/ SE2003/ 001044 95 4 0"~-oH RS Np (CH2)m~ ~CMe2)n 5 R6 Fornul a
(Vita)
! 0~ To
Formula (117}

wherein Y is a suitable leaving group selected from Cl, Br, I, OTs, or OMs;
10  in the presence of a base, such as potassium carbonate, triethylamine, or pyridine, in a solvent,

such as acetonitrile, to give a compound of Formula (IV):

15  Formula (IV)
wherein X; and R3-R; are as defined above;

b) reacting the compound of Formula (IV) with a corapound of Formula (Vb) in the presence
of a base, such as potassium tert-butoxide, in a solvent, such as toluene,
20 |

HO
~(CH,)o
(CHy)p

R,,N
10 \(CH2)q

Formula (Vb)

wherein:



Wherein: R3-R6, in, and n are as defined. above, 10 d) reacting the .-
.conmpound of Forrmula (Vila) with a conpound of -Formula (M 11) in the
presence of a base, such as potassiumtert-butoxide, in a sol veﬂ%}gﬁghzm

met hyl tertwggéﬂ /IO‘& 5ot her or toluene, NN~) R (NR2 OB&@SBEWI

(M11) wherein and Rl are each ingependently H or

sel ect gdgq Mﬁ{gﬁg 2 -aI koxycar bonyl, benzyl, trityl, Cl-C4-alkyl,

2- hydr oxyet %-’ cyanoet hyl , tetrahydropyran-2-yl,and Cl-C4- acyl , RI5 is
hal ogeplsmtegaso-z,hﬂmréme,andpawpt&eﬁbmwﬂd of Formula (la) wherein X = N
and Y =i N %ﬁ DI%%C_: 2006 WD 2004/000830 PCT/ SE2003/001044 96 R4 R3 R5 N~ OO
N CN' ﬂlw b|—|2)m~4CI\/e2)n R R6 Formula (Is) 5 wherein RO-R6, in, and

n are R%1d§f¢rflﬁcb@ma,%reﬂ}abl}fH@E§ieﬂ@ﬂ separating a racemate obtained into
optical isomers and/or ormnIg an aci'd addition salt with an-organic or
i nof gaff &vag pempound of Formula (VIb):

~(CH,)o

(CHz)ﬁ’

R,.N
10 \(CHz)q

Formula (VIb)
10  wherein:

R3-Rs and Ry, 0, p, and q are as defined above,

c) treating the compound of Formula (VIb) with an aqueous acid such as aqueous acetic acid

or aqueous hydrochloric acid, to give a compound of Formuta {(VIIb):

15
R3
R4 l XN O~ OH
RSN
5 “(CH,)o
(CHz)',)

R,,N

10 \(CHz)q
Formula (VIIb)

wherein:

20 R3-R;and Ryp, 0, p, and q are as defined above,



10 1) if RR in Forrrula (Is) foIIovm ng stop d) .S a nltrogen protectlng :
group, such as t-BOC, trityl, and benzyl, removi-ng said nitrogen protecti ng
group, such as under acidic condi ti ons (e.g. trifluoroacetic ac h%ﬁazﬂ%
solvent s rof orn), hydrogenol ytic or non- hydr ?

conditi ongﬁlatzgﬁg'ﬁ%?de t he conpound ofy Formula (Is), \m‘&}%@% @d hydr ogen.
15 31, A process for the preparation of a conpound of the Fornmula (I b)
according to any one of «clains 14 or 15, which process conprises: a)

reacti dx)gew’tln@ﬂp@umgomcl cEdormrila (‘(/‘]Ib)mtli%ceﬁn Hond BNFofinulH(VAD) fnaherul a (11)

wher EI 2106, WD 2004/ 0 CTI/ SE2003/ 001044 97 X1 i.s sel ected
from F %Fa%élﬁedsuf’ha tﬁ?é‘“ﬁ}‘@%‘g’élg% fn’&éﬁgﬁﬂ’étnf"r apmethyl ety net hyl or

met hoxgtherrmu-wlueﬁe,d that at |east one of R3- R5 is hydrogen, with a conpound
of Formula-(1l11): 5 Forrmula (I11l) wherein Yl is a suitable |eaving group

seltcted fromd, Br, I, OIs, or Ovs; 10 in the presence of a base, such as
pot assi u.carponate, triet hyI am ne, or pyridine, in a solvent, such as
acet oniff r v, Fo give a conmpound of Formula (I1V): R3 4 00 O RS N X1 15
For mul & (|
N N
NR,
i )Y
R
Formula (VIIT)
wherein

10 Ry and R, are each independently H or CHj;
R; is selected from Cy-Cy-alkoxycarbonyl, benzyl, trityl, C;-Cyq-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and C;-Cy-acyl,
Ris is halogen, such as chlorine, fo give a compound of Formula (Ib) wherein X =N and Y =
N:

15

Formula (Ib)
wherein Ry-Rs, Ryg, 0, p, and g are as defined above;

20
¢) if desired, separating a racemate obtained into optical isomers and/or forming an acid

addition salt with an organic or inorganic acid,



wherein XI and R3-R5 are as defined above; b) reacting.the conpound. of.
Formula (IV) with a conpound of Fornula (Vb) in the presence of a base,

such as potassiumtert-butoxide, in a solvent, such as toluene, w%ﬁ@o
(CHZ) p RlDI\Ig' %@Hfﬁa‘% Formula (Vb) wherein: ci DEC2005- é\&@gz(gﬂ "00[@%%

PCT/ SE2003/001044° 8% o i's an integer gr2; p is an intefEFSEE i ein o
and p are preferably not both O; g is an integer 0-1; Rois Hor

Cl-C4-al kyl, preferably Hor nethyl; 5 to give a conpound of Fornmula (VIb):
RR \  CHRMR, if BéiakR (B)Dltowfabidled d) Fordidean pdkdelingd Broohssugh A ~BBERBANd Rio, o,

p, and q .are as defined gbove, c) treating the conpqund of Fornula (VIDb)
Wit h arﬁrlé§a%h§ew sgifNtragendypleeHNg saves Jueh ag ymler aidig Gomeitiansk9&@r ochl ori ¢

aci d, t@ngh¥sefic &WB%%% suchl réﬂ:ﬂl@rofo\ﬂﬂ; B drogehoRRichr Ron-hy@bgenslytic CH2) 0_‘

5  conditions, to provide the compound of Formula (Ib), wherein R, is hydrogen.

22, A process for the preparation of a compound of the Formula (Ia) according to any one of

claims 10 to 13, which process comprises:

10  a)reacting a compound of Formula (IX) with a benzylating agent, such as benzyl chloride,

benzyl bromide, or benzyl tosylate, in the presence of a base:

R
R, OH
R{ OH
15  Formula (IX)

- wherein R3-Rs are each independently H, halogen, methyl, ormethoxy, provided that at least
one of R3-Rs is hydrogen, to give a compound of Formula (X):

20
Formula (X)
wherein Rs-Rs are as defined above,

b) reacting the compound of Formula (X) with a compound of Formula (XTa) in the presence

25  of a base, such as potassium carbonate, in a solvent, such as acetone:



(CH2) P R1ON - (CHZ)q Forrrul a (VI | b) wherein: - 20 R3-R5 and Rio; -0, p, and g
are as defined above, WO 2004/ 000830 PCT/ SE2003/ 001044 DEC 2006 99 d) o
reacting the conpound of Formula (VIIb) with a compound of Formula (VII]

the pr eseﬁﬁgoﬁgoﬁs‘?ase such as potassiumtert-butoxi dq,CTysgz(ﬁyglﬁb&&EQ 28lich

as methyl tert ether or tolueng; 5 CN~Rts NN R--/ R Formul a
(Vi) erein 10 Ro and Rl are each independently H or CH3, R2 is selected
fromd - | koxycar bonyl, benzyl, trityl, d-C4-al kyl, 2-hydroxyethyl, 2-

cyanoet @,{H t etrahydropyran-2-yl, and Cl-C4-acyl, R15 is hal ogen, such as
chlorin &‘7 \&CK,E %Hcorrpound of Fornmula (Ib) wherein X = Nand Y= N 15 R4
R3 RS N N #CH2) 0 Ro NR2 (CH2)P Rl R10 (CH2)Q Fornmula (Ib)

Formula (XIa)
wherein
5 Xsishalogen, OMs, or OTs;
m is an integer 0-10, preferably 0-7, more preferably 0-3,
nis an integer 0 or 1, wherein the sum of m-+n is preferably at least 1,
Rs is NR7R3 or ORg, wherein
R7 and Rg are each independently H or straight or branched C;-C4-~alkyl;
18  or Ry and R form together with the nitrogen atom to which they are attached a saturated
heterocyclic ring;
Ry is amino-Cp-Cy-alkyl or N,N-di-C;-C,-alkylamino-Cy-Cy-alkyl,
to give a compound of Formula (XIIa):

Rg 0
(CHy)
‘CMez)n

15 Ry

Formula (X1Ia)

wherein

R3-R¢, m, and n are as defined above;
20

¢) treating the compound of Formula (XTa) with hydrogen in the presence of a hydrogenation
catalyst, such as palladium on carbon, in a solvent, such as methanol, to give a compound of

Formula (X11Ia):



wherein Ro-R5, R10, o, p, and q are as defined above;. 20 e) if desifed,
separating a racemate obtained into optical isomers and/or fornmng an acid
addition salt with an organic or inorganic acid, Q 1 DEC 2006 WO _ .
2004/ 000830 _PCT/ SE2003/ 001044 100 f) if R2 in Formula (I1b) fol Ibii%&l 186
d) is a nitPE8MWEPecting group, such as t-BOC, tritylECT/Smehsbenay!
renovi ng sai d _nitrogen protecting groul2 such as under acidic conditions
(e.g. triflupgoacetic acid in a solvent such as chlorofornm), hydrogenol ytic
or non- kydrogénol yéHc 5 conditions, to provide the conmpound of Formula (Ib),
wher ei n R2NS Ry 0gen. ia. A process for the preparation of a compound of

t he Formul a according to any one of <clains 10 to 13, which process
conpri SE' ‘ eacting a conpound of Fornula (1 X) with a benzyl ating
agent, stich as benZyd{_chloride, benzyl brom de, or benzyl tosylate, in the
presence of a base: 4 OH 5 OH 15 Fornula (1 X) wherein R3-R5 are each

i ndependently H, (@;ﬂ gen, nmethyl, ormethoxy, provided that at |east one of
R3-R5 is hydrogen, t%o @éﬂ;ﬂe&)monpound of Formula (X): R3 R4 O\ R5 1 / OH

20 Formula (X) wherein -Rs are as defined above, b) reacting the conpound
of Formula (X) with a c ound of Formula ()Ua) in the presence 25 of a
base, such as potassium carbonate, in a solvent, such as acetone:

Formula (X1IIa)

wherein R3-Rg, m, and n are as defined above;

d) reacting the compound of Formula (X1MTa) with a hydroxyethylating agent such as ethylene
carbonate in the presence of a base, such as potassium carbonate, in a solvent, such as N,N-

dimethylformamide, to give a compound of Formula (XIVa):

R3

R 0
CH,)m
(CH) \fc:Mez)n
10 _ Rs
Formula (X1Va)

wherein R3-Rg, m, and n are as defined above;

15 &) reacting the compound of Formula (XIVa) with a compound of Formula (VII) in the
presence of a base such as potassium tert-butoxide, in a solvent, such as N,N-

dimethylformamide:



P e i

WO 2004/ 000830 PCT/ SE2003/414' 1t. DEC, 26Q6.. 101 X2\ (.CH2) m:, 4CIVEZ)n R6 -
Formuta (Xla) wherein 5 X2 is halogen, OVs, or OIs; mis an integer 0 10, - .
preferably 0-7, nore preferably 0-5, n is an integer 0 or 1, vvher 3 El@ @Qm
of mtn is % at least 1, R6 is NR7/RR or Rg are
each mdep%@e‘ﬁt@ﬁ or straight or byanched G - C4- aI k\;,/\? "%803(% Pand R$
formtogqqherRﬂvmth the nitrogen atomto which they are attached a sat ur at ed
het er ocfycI™™ hg; RO is amino-C2-C4-al kyl or

N, N-di -|Gi - -aI kyl am no- C2- C4-al kyl, to give a conpound of Formula (Xlla):

R3 40 2)m -4Cve2)n 15 R6 Fornula (XlIla) wherein R3-R6, m
and n are as defined above; 20 c) treating the compound of Formula (XIIa)
wi th hydro Nﬁzpresence of a hydrogenation catalyst, such as

pal | adi um %m carjbo in a solvent; such as nethanol, to give a conpound of
Formula (Xl11a) R10 1 DEC 209. 6

Formula (VIII)

- wherein
5 Rpand R are each independently H or CHg;
R, is selected from C;-Cy-alkoxycarbonyl, benzyl, trityl, C;-Cy-alkyl, 2-hydroxyethy], 2-
cyanoethyl, tetrahydropyran-2-yl, and Cy-Cs-acyl,

Ry is halogen, such as chlorine, to give a compound of Formmla (Ta) wherein X =N and Y =

N:
10
R,
R, Rs
T
= O.
N N/\ N
N CH.,)m
Ro/lﬁ/ Ry (CH) \FCMez)n
R, R
Formula (Ia)
wherein Rg-Rg, m, and n are as defined above;
15

f) if desired, separating a racemate obtained into optical isomers and/or forming an acid

addition salt with an organic or inorganic acid,

g) if Rz in Formula (Ia) following step e) is a nitrogen protecting group, such as ~BOC, trityl,
20  and benzyl, removing said nitrogen protecting group, such as under acidic conditions (e.g.
trifluoroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic

conditions, to provide the compound of Formula (Ia), wherein R; is hydrogen.



WD 2004/ 000830 PCTI SE2003/ 001044 102:. R3 R&' OH Rs.O ..CH (. 2)m ~CMe2)n R6

Formula (XlIlla) wherein R3-R6, m and n are as defined above; 5.d) reacting

t he conpound of Fornula (X Oa) with a hydroxyethyl ating agent suc %?EF‘ asae
r at

et hyl ene in the presence of a base, such as i e““‘“‘
in a sol veﬁ‘?{ggﬂ@hggs N, N- di net hyl fOE m de, to give f@%ﬁ%@%ﬁ@og Formul a
(XIva): R3 R4 O~~OH R5 O (CH2) )n 10 Rtte Formula (X-1Va) wherein
R3-R6, m and n are as defined above; 15 e) reacting the conpound of Formula

( XI Va) 20iAt process farpeipirehagdtiolr OF Abbiapdudli bf the FOmille (ToPARERMESL ;f;anehﬁse such as
pot a55|1umt rt-putoxide, in a solvent, such as N, N di net hyl formam de:
p1p ECHBMS\WHoD by MBEHRIQersPeommisosi03/ 001044 103 Rle N N R\~

5  a)reacting a compound of Formula (IX) with a benzylating agent, such aé'benzyl chloride,

benzyl bromide, or benzyl tosylate, in the presence of a base:

RB
R; OH

R; OH

10  Formula (IX)

wherein R3-Rs are each independently H, halogen, methyl, ormethoxy, provided that at least
one of R3-R;s is hydrogen, to give a compound of Formula (X):

R3
Rin 0

R OH
15

Formula (X)
wherein R3-Rj are as defined above,

b) reacting the compound of Formula (X) with a compound of Formula (XIb) in the presence

20  of a base, such as potassium carbonate, in a solvent, such as aceione:

X
Z™(CH,)o

(CHz)lI’

R..N
™NCH,)g



oll R Formula (VIIl) wherein. 5 Ro and Rl .are each independently Hor . ..
CH3; R2 is selected fromd -4-al koxycar bonyl, benzyl, trityl, %@ﬁﬁlﬂ yl,
2- hydr oxyet hyl , 2- cyanoethyl, tetrahydropyran-2-yl, and a-cd Y RS is
hal ogen, sygh gg3horine, to give a conpound of Formul M@)ﬁiﬁi n X =N
and Y = NVOgER / Re NQ/,O\@INOIRNRZ(G%Z)%#@Z&&%E h*0°R Rs
For mul Borf@)(xfyerein Ro-R5, m and n are as defined above; 15 f) if

desired, separating a racemate obtained into optical isomers and/or form ng
an aciWhersigdi tion salt with an organic or inorganic acid, g) if R2in

For mul O@@y\ﬁ tep e) is a nitrogen protecting group, such as
t-BOC,ﬁ%{slhl?%F%n’ ’3€§T%enzyl, renmovi ng said nitrogen protecting group, such
as undeis aadnteget 0epndi tions (e.g. trifluoroacetic acid in a solvent such as
chl orof orm.,, hydrogeno| ytic. or non-hydrogenolytic conditions, to provide
th co‘?w’ﬁd‘ﬂﬁ&eﬁ%gﬁm ﬁﬁ%eaquinél)lzarm@ufw YP@gmﬂl(Piydr ogen. WD 2004/ 000830 |
PCT/ Sﬁg@gg/ﬁggge%_q; 104 31 A process for the preparation of a conpound of the

Formul a (1b) according to any one of
Ryq 1s H or C;-Cy-alkyl, preferably H or methyl;

to give a compound of Formula (XITb):

Ry
'Rs O

MCH,)o
(CHZ);?
RioN~
Formula (X1Ib):
wherein:
R3-Rs, Ry, 0, p, and q are as defined above,
15

c) treating the compound of Formula (XIIb) with hydrogen in the presence of a hydrogenation

catalyst, such as palladium on carbon, in a solvent, such as methanol, to give a compound of

Formula (XIIIb):
Rs
R4 OH
R o)
° (CH,)o
(CHz)?
RN

20



clainms 14 or 15 V\:hl ch process conpr.i ses: 5 a) reacting a c'o-rrpo-und of . -
Formula (I X) with a benzylating agent, such as benzyl chloride, - benzyl .
brom de, or benzyl “tosylate, in the presence of a base: R4 CH QHIERS7(H8
Forrmula (| o ;8 R3 R5 are each independently H, ha ﬂgﬁo %&F?:ml -

or met hoxy, provided that at |least ongpof R3-R5 is hydrog P

conpound of Fornmula (X): :& H 15 Fornula (X) wherein R3-R5 are as defi ned
above, b) reacting the conpound of Formula (X) with a conpound of Fornul a
(XI'b) ivormhhia (RIEHENce 20 of a base, such as potassium carbonate, in a

sol vent,. sych as acetone: X z~, CHz)o (CHOP R10 (CH2)g Q 1 DEC 2006 WO
2004/ OCYE;WHPCT/ SE2003/ 001044 e 0 105 Fornmula (XIb) wherein: X2 is

hal ogerg,. QPQ]'@ areqsﬁgﬁ&aab@‘;eeger 0-2; 5 pis an integer 0-2, wherein o
and p are preferéb y not both 0; ¢ is an integer 0-1; Riois Hor

C -&4-alkyl, preferably Hor nethyl; to give a corrpound of Fornul a (XI'Ib):

d) reacting the compound of Formula (XIIIb) with a hydroxyethylating agent such as ethylene
carbonate in the presence of a base, such as potassivm carbonate, in a solvent, such as N,N-
dimethylformamide, to give a compound of Formula (XIVb):

RS
R O on
R “(CH,)o
(CH,Jp
. R
Formula (XTVb)

- wherein R3-Rs, Rio, 0, D, and ¢ are as defined above;
15 ) reacting the compound of Formula (XIVa) with a compound of Formuia (VIII) in the

presence of a base, such as potassium tert-butoxide, in a solvent, such as N,N-

dimethylformamide:
N\ R‘|5
P
N N/\' |
N
R,
20

Forpula (VII)

wherein



R R4 O 5 CHZ)o (CH)P RaN' 10 (CH2)q Formula (XLLb): wherein: R3 RS,

Rio, o, p, and g are as. defined above, 15 c) treating the corrpound of

Formula (XIlb) with hydrogen in the presence of a hydrogenatlog EWE&WM
4

such as pa carbon, in a solvent, such as neth
conpound oM@@S?’%’?@ (XIT1b): R3 R4 R5 ~~ CH2) 0 (ﬁtﬁoé"‘”é’ (CHZ) q

0 DEC Nané/ﬂ %QQE{MJ%J% 2 e@fgsg 1044 106 Formula (Xl I1b): wherein:

R3- R5, hed above, 5 d) reacting the conpound of
For mul aRg iﬂsblebt)sd ﬁmmmlth:qmmbm bRz OriBYeniC,sdlefl, 2Ey@blydigne. carbonate

in the base,,. such, gs pot assi um carbonate in a solvent, such
as N, I\I-B)fﬁ%ﬂ%ﬂﬁytfﬂ ﬁmgg—Z—y]oa@@é 4°¥bnpound of Fornula (X Vb): R3

Ris is!aalogen, such as chlorine, to give a compound of Formula (Ib) wherein X =N and Y =

5 N:
R4
R3 R5

EI ;

~(CH,)o
N
R; 2(CH2)p
R Ry

! (CHp_)q

Formuia (Ib)
wherein Ry-Rs, Rig, 0, p, and q are as defined above;
10 |
f) if desired, separating a racemate obtained info optical isomers and/or forming an acid

addition salt with an organic or inorganic acid,

g) if R in Formula (Tb) following step €) is a niirogen protecting group, such as #BOC, trityl,

15  and benzyl, removing said nitrogen protecting group, such as under acidic conditions (e.g.
trifluoroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic
conditions, to provide the compound of Formula (Ib), wherein R; is hydrogen.

2k, A process for the preparation of a compound of the Formmla (Ia) according to any one of

20  claims 10 to 13, which process comprises:

a) reacting a compound of Formula (XV) with a compound selected from benzyl chloride,
benzyl bromide, benzyl iodide, benzyl tosylate, and benzyl mesylate in the presence of a base,

such as potassium carbonate, in a solvent, such as N,N-dimethylformamide,
25



RA I O-~OH R5 ~~ fCH2)O (CH2)P 10 :R10ON ~(CH2)qg. .Fornul a- (:XI Vb) wherei-n _
R3-R5, Ri.o, o, p, and q are as defined above; .15 e) reacting the conpound of -
Formula (XIVa) with a conpound of Fornula (VII1.) in the presefick Hfl 2beGe,
such as p i rt-butoxide, in a solvent, such as

di met hylf%@?ﬁi“g@:&‘?w RI5 NN') Regly NR RL 20 zebnh PV wherein
pl1DEC WO 2004/ 000830 PCT/ SE2003/001044 107 Ro and Rl are each independently
H or CH3; #s selected from C - C4- al koxycar bonyl, benzyl, trityl,

c-c-RK H oxyet hyl , 2- cyanoethyl, tetrahydropyran-2-yl, and

d -C4- acyl i s hal ogen, such as chlorine, to give a conpound of Formula
(1'b) wher Nand Y= 5N4 RBRRS NON NCH2)o NRZ Rc (CH2)p Ri
Rl ON" ( X3 .

- Formula (XV)
wherein;
5 Xjisselected from Cl, Brand I, Zis CH or N,
R3-Rs are each independently H, halogen, methyl or methoxy, provided that at least one of Rs-
Rs is hydrogen, to give a compound of Formula (XVI):

R3
R; \ OBn
|
Ry X,
10
Formula (XVI)

wherein Rs-Rs, X3, and Z are as defined above;

b) reacting the compound of Formula (XVI) with a compound of Formula (Va) in the
15 . presence of a base, such as sodium tert-butoxide, in a solvent, such as N,N-
dimethylformamide,

HO
CH,)m
(CHa) \$CMez)n
RG

20 Formula (Va)
wherein:
m is an integer 0-10, preferably 0-7, more preferably 0-5,
. nis an integer 0 or 1, wherein the sum of m+n is preferably at least 1,
- Rg is NR7Rg or ORs, wherein



Formul a (Ib) mhereln RO- RS ‘Rio, o, p, and g are as defined above; 10 f)y—if-~
desired, separating a racenmate obtalned |nto‘opt|cal i sonmer s .and/ or fornlng

an acid addition salt with an organlc or inorganic acid, g) if R2 i

Formula (Ib follomnng step e) is a nitrogen protecting group, su&hfgﬁEﬁ 2006
t-BOC, trit 2004{04033p, benzyl renDV|Q% sai d nitrogen pristRER#BQY0IGH4OUP, such
as under aC|d|c condltlons .g. trifi%oroacetic acid in a solvent such as

chl or of'6 A Rs 355 gac @’@‘FBF’}‘F’F@YHrorﬁﬁﬁg%ﬂ@b@g@?d@tqmlkﬂbndl tions, to provide
the co f nﬁfb%{gz? ce for the
prepar g??gﬁﬁcﬁf%ﬁg%npoundm?%t o?t%%wﬁch)%%é%gg |°1r%%d %d%é%&)onzsof 20 '

cl ai ns haterogxslie gngawhi ch process conpri ses: reactl ng a conpound of Formul a

( XV) CO enz benzyl brom de, benzyl
i odi dgﬁR Eéea%)zn?/ a?gggﬁ(gf&lﬁ%ggg’eﬁfwr%@" 1the presence of a base,

such aw gied assipotnd of hahalAX V)8 sol vent, such as NN-di nethyl for mam de, 25
0 1 BEE 2006 WD 2004/ 000830 PCT/8E2003/ 001044 108 R3 4 OH R z X3 Formul a
(XV) wherein: 5 X3 is selected fromd, Br and I, Zis CHor N, R3-RS are
each indepenF%%ntly H, hal ogen, nethyl or nethoxy, provided that at |east one
of R3- RS is ydrogen, to give a compound of Formula (XVlI): R3 4 OBnh R' Z
X3 10RxN_ OB :

I

5 < O

ﬂ

(CHz)m\fcwlez)n

Re

- Formula (XVIla)
10  wherein:

R3-Rg, m, 0, and Z are as defined above,

¢) freating the compound of Formula (XVIHa) with a hydrogenation catalyst using a suitable
hydrogen source such as ammonium formate and then heating in the presence of a |
15  hydroxyethylating agent, preferably ethylene carbonate, and a base, such as potassium

carbonate, in a solvent, such as N,N-dimethylformamide, to give a compound of Formula

{Via):
RS
R | X "0oH
o
R5 z o)
(CHy)m fCM e,)n
RS

20
Formula (VIIa)



Formula (XVI) wherein R3-R3, X3, and Z are-as .defined above; b). reacti ng the - |
conmpound of Formula (XVI) with a conpound of Forrmula (Va) in the -
presence of a base, such as sodiumtert-butoxide, in a solvent, as @{G&Qﬁ% N-

di et hyl for‘ga%)q pry@ (CH2) m~ ccMe)n Re 20 Formul a Q(Y’%Ezow 'ﬁ mis

an integer eferably 0-7, nore gyeferably 0-5, nIs~an |n eger 0 or
1, whergidy:t.he sumof mtn is preferably at least 1, R6 is NR/Rs or OR9,
wherein O (r)EC 6 WD 2004/000830 1 200 PCT/ SE2003/001044 109 R7 and Rs are
each i repemgnrand\Z die as definedildve, or branched Cl-C4-alkyl; or R7 and Rs form
together with the nitrogen atomto which they are attached a saturated
heterocyclic ring; RO is am no-C2-C4-al kyl or

N, N- di gFormul a
A% a)@r%%@hkyé@a@an@?oﬁﬂ@w mt)h%_agc gﬁﬁ(f‘oz) i f%ﬁﬁﬁiamllgth( e 10
wherei rPrespareRs a bpse, sueh ag peflin éﬁftebtﬁ@udﬁam hesdvent; such, as N,N-

dimethylformamide,

OC

—

N N’\
NR

Ro/kl/ 2

R,

10 Formula (VIII)
wherein
Ry and Rll are each independently H or CHj;
R; is selected from C;-Cs-alkoxycarbonyl, benzyl, trityl, Ci-Cs-alkyl, 2-hydroxyethyl, 2~
cyanoethyl, tetrahydropyran-2-yl, and C;-Cy-acyl,

15  Rysishalogen, such as chlorine, to give a compound of Formula (Ia) wherein X =N and Y=
N:

OGRS
Y Y
. O/H/NRZ ((:Hz)m\fwez)n
R

20 Formula (Ia}
wherein Rg-Rs, m, 11, and Z are as defined above;



c) treating the corrpound of Forrrul a XV [ a) W|th a hydrogenatlon cat al yst
using a suitable hydrogen source such as amoni umformate. and then heating -

in the presence of a 15 hydroxyethyl ati ng agent, preferably et hylﬁnﬁ 005
carbonat e, and abase, such as potassium carbonate, in a solvent, Qﬁ g
NN- di net hyI WUPMM’Q?&‘“ to give a corrpound of Fornula (VITPGYSEAEH/00H44 O~ ~OH
RSZOCS -,.ccMe2)n R6 . 20 thmla(\fla ; DEC 206 WD

2004/ 006 @éewfwm F¥ggemate abtpined iy ential lmil%and{q# forming@pcid are as

defi ned alaue ﬂlq,}lﬂ{ﬁla&gwgogﬁ&. glgg@@&md of Formula (Vila) with a conpound of

Formul a (VI II Int prese ce a base, such as sodiumtert-butoxide,
in a solvent, such as NN dinethylformamde, CNxRR S NN R-NRZ O R 10

Fornul a {; Il wh ' . ar e, each | endent | R2 is
el oot e ¥ Ra TR SRl ettt BuR R oo RS POREm Ao i,
2- hy dr oxaudbéngll, redooving said mtrogen protecting group, such as under acidic conditions (e.g.

trifluoroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic

conditions, to provide the compound of Formula (Ia), wherein R; is hydrogen.

25. A process for the preparation of a compound of the Formula (Ib) according to any one of
10  claims 14 or 15, which process comprises:

a) reacting a compound of Formula (XV) with a compound selected from benzy! chloride,
benzyl bromide, benzyl iodide, benzyl tosylate, and benzyl mesylate in the presence of a base,
such as potassium carbonate, in a solvent, such as N,N-dimethylformamide,

15
Ra_
R4 l N OH
=
Ry 27 X
Formula (XV)
wherein:

20 X isselected from ClI, Brand I, Zis CHor N,
R3-Rs are each independently H, halogen, methyl or methoxy, provided that at least one of Ra-
Rs is hydrogen, to give a compound of Formula (XVD: '

25
Formula (XVI) _
wherein R3-Rs, X3, and Z are as defined above;



cyanoet hyl, tetrahydropyran-2-yl, and CI-C4-acyr, 15 RI5“Tshal oge, “such as
chlorine, to give a conpound of Forrrula (la) ‘wherein X'= Nand Y =:N R4
R3/ R CNNORI /NRZ (CH2)m, CV n R Rs 20 For mul a (1's) wherein Ro-R6
in, n and Z are as defined above: -D 1 DEC 2996 WD 2004/ 000830 g10EC 2@06
PCT/ SE200310@nd#o00ds82 e) if desired, separating a racenmigsmibained | nto
optical isomers and/or form ng an aci diizaddition salt with an organic or

i norganic acid, if R in FormJIa (I's) following step d) is a nitrogen

pr ot ect such trityl, 5 and beuzyl, renoving said
nitr ogehﬂ%?%f%ﬁ%% P’Eﬂi‘bf °§?}Bi4 KV wides corapnd ofBerama O iy the g

trifl uopeeeet bl Ret, duéiastoReAlbukid, 9 s6RER! QbR BNy dr ogenol yti ¢ or
non- hydrogenol ytic conditions, to provi de t he’ conpouhd -of Formula (Is),

wher ei ndiREthyi dofgarmidgen. 85. A process for the preparation of a conmpound of

the Formula (1b) according to any one of 10 clains 14- or 15, which process
conprises: a) reactl ng a conpound of Fornmula (XV) with a conpound sel ected

from benzyt benzyl brom de, benzyl iodide, benzyl tosylate, and

benzyl rresyl at 9?‘{ the presence of a base, such as potassi.um carbonate, in
a solvent, su as N,N-dinmethylformamde, 15 R3 R4 OH Rs z x3 Formula

(XV) V\,Hélrlg'rl)n:
RN (CH,)q

. Formula (Vb)
wherein:
10 ois an integer 0-2;
p is an integer 0-2, wherein o and p are preferably not both 0;
~ qis an integer 0-1;
© Ryois H or C;-Cy-alkyl, preferably H or methyl;
to give a compound of Formula (XVIIb):
15
_ R3
R; - 0Bn
| =
Z

R 0
° “(CH,)o

(CHz)l?

RN
" (CHy)

Formula (XVIib)

wherein:
20 Rs-Rsand Ry, 0, p, q, and Z are as defined above,

¢) treating the compound of Formula (XVIIb) with a hydrogenation catalyst using a suitable

hydrogen source such as ammonium formate and then heating in the presence of a



20 Xl is selected fromd, Br and™ T o are each

i ndependent |y H, hal ogen, nethyl or nethoxy,- provn ded that at -l-east- one -of -
R3- R5 is hydrogen, to give a conpound of Forrmula (XVI): R3 R4l %Q/fgﬁn
it R z X3 it 25 Formula (XV1) wherein R3-R5, X3, and Z are as Qiéfa
above; i | WO 2MADE M5 WO 2004/ 000830 PCTI SE2003100104¢TAEZ003/M91044€aCt | NQ
the conpound of Fornula (XVI) with aa®npound of Fornula (Vb) in the

pr esenhﬁrm@eﬁyhﬁﬁ@ageﬁt}@fbfﬁﬁbl? t@bémafy b ige, shth & goddsvigmt , such as N N
i f or mgymi de PRlON(CHZ)q Forrrula (Vb wherein: 10

di met h 5

0is a%l?ﬂ?‘?‘?f‘@g’é‘ra sglvemt, ﬂ“’lhﬁs %ﬁTdHF ﬂ%m@@‘?l&vm&“@i JrogrreHad ef erably not
bot h OgvTiH): is an integer O0-1; RlO is Hor G -C4-al kyl, preferably H or

met hyl; to give a conmpound of Formula (XVIIb):

Formuta (VIIb)

wherein: |
‘R3-Rs and Rio, 0, D, g, and Z are as defined above,
10
d) reacting the compound of Formula (VIIb) with a compound of Formula (VIII) in the
presence of a base such as sodium tert-butoxide, in a solvent, such as N,N-
-dimethylformamids,

O
N7 N/\

NR,
e

15 Ry

Formula (VIIT)
wherein
R, and Ry are each independently H or CHs;
20 | R, is selected from C;-Cy-alkoxycarbonyl, benzyl, trityl, Ci-Cy-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetrahydropyran-2-yl, and C;-Cy-acyl,



15 R3 R4 CBn :,( RSz OCH2)o (CH )P R10H--(CH2)q Fornula (XVIIDb)

wherein: 20 R3-R5"and Rio, o, p, g, and Z are as defined above, c) treatr‘rrg‘*“‘**“‘”
t he compound of Fornula (XV11lb) with a hydrogenatlon catalyst using a . - feo
sui‘t abl e hydrogen source such as ammonium formate and then heating in the -
presence of a 0 4, DEC 21"M WD 20041000530 PCT/ SE2003/ 001044 113 § 1 DEC 2005
hydr oxyet hyl awoa@wgsm, preferably ethyl ene carbonate, apdrsehas®icsguch as

pot assium carbonate, in a solvent, suchildas NN-di net hyl formanm de, to give a
conpound B iFimiogeh,auck adchbyrineR8 gived @mpomaldf Férfula @) Ghigkih X OHRdY 5

Rl ON' ~( )q Formula (VI[b) wherein: R3-R5 and Ro, o, p, ¢, and Z are as

defi ned dbove, 10 d) reacting the conmpound of Fornmula (VIIb) with a

conmpound of Forrmula (VII1) in the

O~ CH,)o

10 \(CHZ)CI

Formula (Ib)
wherein Ry-Rs, Rigp, 0, p, q, and Z are as defined above;

e) if desired, separating a racemate obtained into optical isomers and/or forming an acid

10  addition salt with an orgamic or inorganic acid,

f) if Ry in Formula (Ib) following step d) is a nitrogen protecting group, such as 2BOC, trityl, A
and benzyl, removing said nitrogen protecting group, such as under acidic conditions {e.g.
trifluoroacetic acid in a solvent such as chloroform), hydrogenolytic or non-hydrogenolytic

15  conditions, to provide the compound of Formula (Ib), wherein R is hydrogen.

2., A process for the preparation of a compound of the Formula (Ic) according to any one of

claims 16 to 18, which process comprises:

20  a)reacting a compound of formula (XVIII):




presence of a base such as sodiumtert-butoxide,  in-a solvent, such as N, N

di met hyl formanmi de, CN~RLs N N") R6--- NR2 15 R, Formil a (VI I'l) \ﬁr]_eﬁrei(r'f]r'

Ro and R are each |ndependently Hor CH3; 20 R2 is selected fromj 1 2086

Cl - CA- al kowfR E% benzyl, trityl, G -C4-al kyl, 2-hymrigsgesioyls 2-

cyanoet hyl , tetra ydr opyr an- 2-y|, and11€i -C4-acyl, 0 1 DEC 2006 WO

2004/ 000830 PCT/ SE20031001044 114 Rns is hal ogen, such as chlorine, to give

a conmpound of Formula (Ib) wherein X=Nand Y= N, RBR5 R-I ~\ ONN

CHZ)o ﬁQmWWZ)P R RION*"(CH2)gq 5 Fornula (lb) wherein Ro-R5, Rio,

o, nédd. Z are as defined above; e) if desired, separating a racemate

' obta| ne‘g Into optical isoners and/or formng an acid 10 addition salt with

an or gaRs-B,s ae eachandppandently £ halbyeni, ekl drmdtouxylpravidddihat ol ltaatneofRi-ep d) is
dg otecting group, such as t-BOC, trltyl and benzyl, renoving

sal &8 %%t ecting group, such as under aci d| c conditions (e.qg.

trifl uoz@mgtotg acid in a solvent such as chloroforn), hydrogenolytic or

non- hydr enolytlc 15 conditions, to provide the conpound of Forrmula (Ib),

wher ei nwéai"@ml’% f g Bormula (I):

Yo~ OO

o)
10
Formula ()
wherein Y, is a suitable leaving group selected from Cl, Br, I, OTs, or OMs;
in the presence of a base, such as potassium carbonate, triethylamine, or pyridine, in a
solvent, such as acetonitrile, to give a compound of Formmula (XIX):
15

Formula (XIX)

wherein Rs3-Rs and Z are as defined above,

20 |
b) transforming the alcohol function in the compound of Fornmula (XVI) into an aldehyde
fimction with dimethyl sulfoxide and oxalyl chloride in dichloromethans, to give a compound

of Formula (XX):



z. A process for. the preparation of a conpound of the Fornmula (lc)
according to any one of clains 16 to 18, which process conprises: 20 a)
reacting a conpound of formula (XVII1): R3{ 4 OH RSz OHD1 q;g@gqg@ﬁo
2004/ 000830 PCT/ SE2003/001044 115 Fornmula (XVII1) wherein: R3-R5 are eac

i ndependentQ20p4/00880 ogen, met hyl or nethoxy, provided tHfeSERP03(08W4L one of
R3- 5 R5 is hydrogen; ZisCHorN, with!¥ conpound of Fornula (I11): Co 10

Formula (111 wherein Yl i uitabl e |l eaving group selected fromd, Br,
|, QOrls, ; in the pregence| of a base, such as potassium carbonat e,
triethyR rORyLid] ner~l sol vent, such as acetonitrile, to give a
conpoun Forjrul a " ( XI X' 1®R3 R41 00 i R5z . OH Formul a (Xl X)
wherein R3 d Zgare as defined above,

Rs

0]
Formula (XX)
5 wherein:
R3-Rs and Z are as defined above,

c) reacting the compound of Formula (XX) with a compound of Formula (XXI) in the
. presence of a base, such as potassium tert-butoxide in a solvent mixture consisting of
10  tetrahydrofuran and tert-butanol,

Br
R12\N/(CH2)t
R
Formula (XXT)
15  wherein:

t is an integer 1-11, preferably 1-8, more preferably 1-6, most preferably 1; and
Ry and Ry; are each independently H or straight or branched C;-Cs-alkyl; or Ry; and Ryz form
together with the nitrogen atom to which they are attached a saturated heterocyclic ring, to
give a compound of Formula (XXII):

20

1



20 b) transform ng the al cohol “function |n the corrpound of Formula (XVi) !
into an al dehyde function with. dinethyl sulfoxide and oxal yI chl oride i n
di chl oronet hane, to give a conpound of Fornmula (XX): Q@QQ 'DEC m 0
2004/ 000830 PCT/5E2003/001044 116 R340 R5 z HO Fornula S e’ﬁ %r@%
R3-Rs and ZWAWOHWOHBf i ned above, c) reacting the conpolffd’IRIBEIRH a (XX
with a conpound of Forrmula (XXI) in t h&7 presence of a base, such as
potassiumtert-butigxide in a solvent mxture consisting of 10

t et r ahydr of tewt-butanol, Br - gP+t4t R N (CH) 12 RR | Fornula
(XXI') 15 &r is3an integer 1-11, preferably 1-8, nore preferably
1-6, nost prefe abI 1; and RI, and R12 are each independently H or straight
or branched Ci- or R" and R12 form together with the nitrogen atom
to which they are|attafhed a saturated heterocyclic ring, to give a

conmpound of For a ( 1)
O
Ry, ACH, O
N
| 0O
R11
‘Formula (XXII)
wherein:

5 RsRs, Rig, Rio, t, and Z are as defined above;

the orientation around the double bond may be either cis or trans;

d) separation by preparative HPLC and isolation of the cis and ¢rans isomers of compound of
Formula (XXII) to provide the individual cis isomer of Formula (XXTII) and the individual
10 trans isomer of Formula (XXIV)

R I R T
5 /l 3 Ry~ A~ Ry
I g
(CHz)t =
RN o
> )
"R, N Ry ACHYE O
O | o
R11
Formula (XXTIT) | Formula (XXIV)
15  wherein: '

R3-Rs, Rig, Riz, t, and Z are as defined above;



20 Q DEC 2006 WD 2004/000830 PCT/ SE2003/001044 117 R4 5 R3 z~, 0. ____
R12~,Ni (CH2)t o\ ~ ~ o0oJl R t Formula (XXI1) wherein: 5 R3-R5, RI11,
t, and Z are as defined above; the orientation around the doubl e bond maybe
either cis or trans; d) separation by preparative HPLC and i sol athoﬁnggfp %J%
cis and trans isoners of conmpound of Fornmula (XXIl) to provide tHe' ¥*" &

i ndi vi dual cV® 2PUEREA0 of Fornul a () CXI | I; and the indivi ®GAISE2008/041p4inS

i somer of Formula (XXIV) RA RR4 R3 RI¥ 3 R5 ~ z-1 (CH2)t RI2 NOO Rt
R12~N~( CPeatingrtheyeonpsunts of Roxomle (XXESy and (XTI WX regpectivelyyiidh e puems- RS, R11,

R12, t, : , o 0, 4 118
treati ngﬁpﬁsﬁ:ggﬁggﬂﬁ%%%%?}%ﬁg&?%@%%%@% %‘/%g‘!r’@gég%%@g Y, avm' th aﬁ)

aqueous (XXV)and 1), respectively:

v R 4
z
"o
~
OH
Ry~ (CHat OF
N
5 R‘I 1
Formula (XXV) Formula (XXVI)
wherein:
R3-Rs, Ry1, Rig, 1, and Z are as deﬁnsd above;
10
) reacting the compounds of Formula (XXV) and (XXVI) with a compound of Formula
(VII) in the presence of a base, such as potassium tert-butoxide, in a solvent, such as N,N-
dimethylformamide:
N\ Rys
[ /I
N N/\I
NR,
- /l\(
15 Ry
Formula (VIII)

wherein
R, and R, are each independently H or CHj;

20 Rgis selected from C;-Cy-alkoxycarbonyl, benzyl, trityl, C;-Cy-alkyl, 2-hydroxyethyl, 2-
cyanoethyl,‘ tetrahydropyran-2-y1, and C;-Cs-acyl,



aci d such as aqueous acetic acid or aq'u'ébUS"hydrocT\Forl c acid, to.give
compounds of Formula (XXV) and (XXVI), respectively: RA R4 RS RBR5 r | R3
Z~ Z (CH 2)t Rlz NOH OH R11 R1I2~-N~(CHZ)t 5 Rtt Fornul a (XXVQ -@F@Eﬁuf@ﬁ
(XXV1) wherein: R3-R5, R11, R12, t, and Z are as defined above; 1)
reacting t hWOQ8I8Mls of Fornul a (XXE% and (XXV1) wthP&JTtS@WéfQW“of

For mul a (\/I I I) I n the resence of a e, such as potassiumtert-butoxide,
in a solRweithaloggauehs ingi traiveermpp o fBormlarREO\N) adRXNRI):15 R
Formul a (VI II) where| n Ro and RL are each i ndependently Hor CH3; 20 R2 is
selected from G - C4-al koxycar bonyl, benzyl, trityl, Cl-C4-alkyl,

2- hydroxyet hyl, 2- cyarR thyI tetrahydropyran 2- Yh and C -C4-acyl, 11l DEC
2006 WD 2004/ 000&30 P SE 031001044 '

R R
BN 3 Flgz
N
pc:c ?\@[
\ O
R11 N 2\\ /(CHz)t
N\) l N\)
R‘I 1

5 Formuia (XXVII) Forpanla (XX VIID)

wherein:
Ro-Rs, Ry1, Rz, t, and Z are as defined above;

wherein the compounds of Formula (XX VII) and (XXVII) are isomers of the compound of
Formula (Ic) wherein X =N and Y =N;

10
g) if Ry in Formula (Ic) following step £) is a nitrogen protecting group, such as +-BOC, trityl,
and benzyl, removing said nitrogen protecting group, such as under acidic conditions (e.g.
trifluoroacetic acid in a solvent such as chioroform), hydrogenolytic or non-hydrogenolytic
conditions, to provide the compound of Formula (Ic), wherein R; is hydrogen.

15

21. A process for the preparation of a compound of the Formula (Id) according to any one of

claims 19 and 21 to 23, which process comprises:

a) treating the compound of Formula (XX1II) with hydrogen in the presence of a hydrogen
20 catalyst such palladium on carbon, in a solvent, such as methanol, to give a compound of
Formula (XXIX).



119 Ris is hal ogen, such as chloriiie; grve-co : - ormula (XXviI)
and (XXVI11): R4 RR5 R34 z~ N2 R~ R5 R3- ‘N2 R (CH t- (N ROO (NRO R12 N .-
p RI1 1 \NR2~Ni(CH2)t ON -1 NZ NI N Rat 5 Formula (XXVM Forul a: '
(XXVI11) wherein: RO-R5, RI'1, R12, t, and Z are as defined abov@;{ ik réﬁﬁ

t he conpound&0abe4eusaul a (XXVII) and (XXVII11) are |soner§C9kEhm§m?@Fpound of
Formula (Ic) wherein X = Nand Y =N, 1Q2@) if R2 in Fornula (Ic) | ow ng
step f) is a nitrp%gn protecting group, such as t-BOC, trityl, and benzyl,
removi ng said nitrdgen_protecting group, such as under acidic conditions
(e.g. trif i cid in a solvent such as chloroforn), hydrogenolytic
or non- hydr ogengl yti conditions, to provide the conpound of Forrmula (Ic),
wherein R2 is hy. n. 15 M A process for the preparation of a conpound of
the Formula (1d) gccording to any one of <clains 19 and 21 to 23, which
process conprises:]-a) {reating the compound of Fornula {XXIl) with hydr ogen
in the presencegf a hydrogen 20 catalyst such palladiumon carbon, in a
sol vent, such a$ nethanoli, to give a conpound of Formula (XXIX): Q1 DEC

o]
2606 R12\\N/(CH2)1: \l/\:l
| O

R

Formula (XXIX)

wherein;
5  Rs-Rs are each independently H, halogen, methyl, or methoxy, provided that at least one of
R3-R; is hydrogen,
ZisCHorN,
t is an integer 1-11, preferably 1-8, more preferably 1-6, most preferably 1; and
Ri; and Ry; are each independently H or straight or branched C,-Cy-alkyl; or Ryy and R;» form:
10  together with the nitrogen atom to which they are attached a saturated heterocyclic ring;

b) treating the compound of Formula (XXIX) with an aqueous acid such as agueous acetic
acid or aqueous hydrochloric acid, to give a compound of Formmula (XXX):

15 11

Formula (XXX)



WO 2004/ 000830 PCT/ SE2003/ 001044 120 D RI- L, (CH)t Oy |
R9a Fornmula (XXIX) wherein: 5 R3-R5 are each |ndependent| y ‘H,~ hal ogen,
nmet hyl , or nethoxy, provided that at |east one of R3-R5 is hydrogen é 'Sn
CHor N t is an integer 1-11, preferably 1-8, nore preferably 1- 6} rrB f: 5
preferably 1WO2AE/0PBI and R12 are each i ndependently H ori’Cél,‘fSEaﬂﬂymlﬂ‘tﬁr
branched Cl-C4-alkyl; or Rl11 and R12 fd@m 10 together with the nitrogen
atomto WheEH: t hey are attached a saturated heterocyclic ring, b) treating

bt o SRS L R ik & Ao B A g of For ﬁﬂi’i"‘(’?x%cet RA
R3 z 0O R2-, N,(CH)t OH 1 15 R11 Formula (XXX) Q1 UEC " WO
20041000830, CTl 820031 00A 4 42 b S o s (o 2™ 2 2
5 presence of a base, such as potassium tert-butoxide, in a solvent, such as N,N-
dimethylformamide or dioxane: |

N _Ris
(X
< O/Krr\rR2

R

10  Formula (VIII)
wherein
‘Ro and R, are each independently H or CHs;
.Rg is selected from CI-C4-a1koxycaIbonyl, benzyl, trityl, Cy~Cs-alkyl, 2-hydroxyethyl, 2-
cyanoethyl, tetraliydropyran-2-yl, and C;-Cs-acyl,
15  Rysis halogen, such as chlorine, to give a compound of Formula (XXXTI):

Y

o

N N

/\rl\r\ (CH,)
Rj R, N

R, 14 Ri2

Formula (XXXI):

20  wherein:
" Rg-Rs, Ry1, Riz, t, and Z are as defined above; wherein Formula (XXXT) corresponds to
Formula (Id) wherein W= CHp, r=t, X=N, Y =N, Ry3 =Ry1, and Ry, =Ry,,



c) reacting the conpound of Fornula ' ~Formula (M11)
inthe 5 presence of a base, such as potassiumtert-butoxide, in a solvent;
such as N, N- dinethyl formam de or di oxane: N-R15 N N') Ro N'Y Cll?é . ggﬁ) 006
Formula (VII1) wherein Ro and Rl are each independently H or ; : g -
sel ect ed fromdChefishosdokoxycar bonyl, benzyl, trityl, Cl-Clp@tdasboznoioss

2- hydroxyet hyl , 2- cyanoethyl, -tetrahydmmpyran-2-yl, and Cl-C4-acyl, 15 R15

i s hal ogen, such as chl ori ne to gi ve a conmpound of Forrmula (XXXI): R4 !,
R3 R5 N_(x~0c_T { Q) N., Rl R11 12 Forrmula (XXXl ): 20 whereln
Ro-R5, R Rmfomeula ﬁhfo,’slowgsé@ q) 54 THiERR A BERFesting gequp; ickes #RDE. st )

et Cshotiibatan, vy Sl ibedliRtReho iR st niidl oidlo SolbiohsTo B 19, T )

i n For musiflugrbabptié afid o sedvent swhey clﬂsroﬁ:m),ﬂlwﬁgwoﬂbmtoemu-hgdrggmbfpcsuch as
d tect , h
tnders acibtlons, sl Es b SRR b5 R, BbbeBdRs R EEL of St “bcn ae °°

chl orof orm, hydrogenol ytic or non-hydrogenol ytic

2¢. A process for the preparation of a compound of the Formula (Id} according to any one of
claims 19, 20, 22, or 23, which process comptises:

10  a)reacting a compound of Formula (XVIII):

FPormula (XVII)
15  wherein:
Rs-R; are each independently H, halogen, methyl or methoxy, provided that at least one of Rs-
Rs is hydrogen;
ZisCHorN,
with a compound of Formula (ID:

Y1\\/\ O/O

0O

20

Formula (1T}
wherein Y; is a suitable leaving group selected from Cl, Br, I, OTs, or OMs;

25  in the presence of a base, such as potassium carbonate, triethylamine, or pyridine, in 2

solvent, such as acetonitrile, to give a compound of Formula (XIX):



5 conditions, to provide the corrpound of . Forrrula (Id), wherein R2 is . .
hydr ogen. 39. A process for the preparatl on of "a conpound of the Formnul a
(1d) according to any one of clainms 19, 20, 22, or 23, Whl ch pr@o&'ﬁ{j 2066
conprises: 10 a) reacting a conpound of Fornula (XVIII Formul a
(XVI11) 15WheHepHsoR3- R5 are each independently H, hal Bﬁ'gﬁm"WW‘F or

nmet hoxy, provided that at |east one ofPR3- Rs is hydrogen; Z is CH or N,

with a conmpogpd of Formul a " 20 YX'~ OO Formula (IIl) Il wherein Yl is
ing group selected fromd, Br, I, OIs, or Ovs; 25 in the
0

a suitable |

presend’ bas®,. s Ssi um car bonat e, triethylam ne, or pyridine,
ina solv uch™as aBetoftrile, to give a conpound of Fornmula (XIX): O
1 UEC 266 ) 2004/ 000830 PCTI SE2003/ 001044 123 RAz~' ORCH Formula (Xl X)
wher ei R Z are as defined above, 5 b) transform ng the al cohol
function®in Fornu (XX) into a suitable |eaving group, e.g. by treatnent
w th met hanesul fo ‘anhydride in the presence of triethylamne in
Formula (XIX)
wherein R3-Rs and Z are as defined above,
5
b) transforming the alcohol function in Formula (XIX) into a suitable leaving group, e.g. by
treatment with methanesulfonic anhydride in the presence of triethylamine in
dichloromethane, to give a compound of Formula (XXXII);
10.
Formuia (XXXII)

wherein R3-Rs, and Z are as defined above;
Y is halogen, OMs, or OTs;

15 c¢)reacting the compound of Formula (XXX1I) with a compound of Forrula (XXXII) in the

presence of a base, such as potassium tert-butoxide, in a solvent, such as dioxane:

/R13
HW—’(CHQ),‘-'"" N\
R14

20 Formula (XXXIII)

wherein:
Wis O



di chl oronet hane, to give a corrpound of Forrrul a: (XXXII) R3 RO-0on- 4 RS z .
10 Y2 Formula (XXXII) wherein R3-R5, and Z are as defined above; f\,ﬁﬂﬁ
hal ogen, OVs, or OIs; 15 c¢) reacting the conpound of Fornula (Mlﬂ B a

conpound Qf., QL mika (XXXI Il) in the presence of a baspCT,m&,@@wot assium
tent - butoxide, 1Tn a solvent, such asqgi oxane: ~ 13 HW(CH2)r NR14 20 -

T e AT S,

pr ef erfﬁbhz)d]lm@xe axds%jndpp@ﬁaﬁw yr s%:mﬁil&lﬁﬁni:h&l@rﬁfﬁ»aﬂcghmthgmidet ly H or
strai ght or C Cl r 3 .and ether with the
ni t rog M@F%ﬁ %@Fﬁ“ﬁ’é ‘H 3@% G%H§§%ﬂeid&?%%%y8 cring, to
gi ve %de@éflﬁﬁﬁﬂﬂﬂ(ﬂ)ﬁml : 5R4 RO R3 z

5 .

| 0
Ry (R O
, |

‘4

Formula (XXXIV)

wherein:
10 1,2z, W, Rs-Rs, and Ry3 and Ryq are as described above;

d) treating the compound of Formula (XXXIV) with an aqueous acid such as aqueous acetic
acid or aqueous hydrochloric acid, to give a compound of Formula (XXXV):

15
Formula (XXXV)



O RI3, N~ (CH2)r 1 03 '14 Formula (XX)ClV) wherein: 10 r, z, W R3-R5, and.
R13 and R14 are as described above; "d) treating the conpound of Formula -
(XXXI'V) with an agueous acid such as aqueous acetic acid or %‘ﬁ?ﬁﬁ :
hydrochl oric acid, to give a conpound of Fornula (XXXV): R4 ) I@BSZ H
R13, NACH2wo dbamoossb4d Forrmul a ( XXXV) 01 DEC 2006 WO 200H3I20B38044

PCT/ SE2003/ 001044 125 wherein: r, zJ25W R3-R5, and R13 and Rl14 are as
descri bégrefthove; e) reacting the compound of Fornula (XXXV) with a conpound

of For nmul VII1) jn th 5 presence of a base, such as potassium
tert-bErtzoS’Y’géjﬂSi %Pdallléﬁﬁ%ﬁta,féo%%m%dﬂ?wﬁ di met hyl f ormam de: N R15 CNN R----
NR2 RL 10 Fornmula (VI11) wherein

e) reacting the compound of Formula (XXXV) with a compound of Formula (VII) in the

5  presence of a base, suchi as potassium tert-butoxide, in a solvent, such as N,N- _

dimethylformamide;

o
N7 N/\
R u/[\rNRz

Ry

10  Formula (VII)
wherein
Rg and R, are each independently H or CHj;
Ry is selected from C;-Cy-alkoxycarbonyl, benzyl, trityl, Ci-Cs-alkyl, 2-hydroxyethyl, 2--
cyanoethyl, tetrahydropyran-2-yl, and Cy-Cy-acyl,
15  Rysishalogen, such as chlorine, to give a compound of Formula (XXXVI):

Ng_ O
[N/IN/\] ) W

i
Rﬂ/‘k(NRz (CHz)r\N/R13

]
R1 R14

Formula (XXXVI):

20  wherein:
Ro-Rs, Ris, R, 1, W, and Z are as defined above; wherein Formula (XXX VI corresponds to

Formula (Id) wherein X=Nand Y =N,
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.Ro and Rl are each independently. H or CH3; R2 is selected from

C - C4- al koxycar bonyl,, benzyl, trityl, d-C4-alkyl, 2-hydroxyethyl, 2-
cyanoet hyl, tetrahydropyran-2-yl, and Ct-C4-acyl, 15 R15 is halq , ﬁ#ezh as
chlorine, to give a compound of Forrmula (XXXVI): R4 R3 R5 N{jzt Iﬁ(ﬁp\ﬁﬂ
(CH2)r-., Nd¥sanmssh RL R 4 Formula (XXXVI): 20 wher ep¢/sEoesso104R13, R14,
r, W and Z are as defined above; whersmi n Fornula (XXXVlI) corresponds to
Formula (1d) wherein X = Nand Y =N, p 1 DEC 2006 -WD 2004/ 000830

PCT/ SE2003/ 001044 126 f) if R2.in Formula (1d) follow ng step_eLDi s a

ni t r ogdhif Be Bt BamaplaqId) followving steme)ds 2 nitpeem profesting sroum sechrsBAC, tivhovi ng sai d

nitrog ectl : i -1 ] :

Fri f1 Qans By hldhhe il ihvosti biiiol B 6 MmaBOM LABBRE G 1 ¢ o
non- hy dnfhapeseoétictdeitl ib acolvenitsizainas, chicoform)y hytrogenelytic opnamhlydvdgerolytinil a (1d),
wher.ei n .Is hydro .t Use.,of..a c und accor.dj to any one of clains 1
to 93 108’?%? =fﬂﬁmﬁ%§ﬂ%?°énwmﬁ°£m“@g@§w€¥w Zrl%iépfrag or preventing nenory
di sorders including Al zhei mer's_disease;. schizophrenia; nood disorders such ..
as depression; anxiety disorders; pain; substance abuse; 20 sexual

dyst unet | OfkbraUehipahdakafiing fo Y0P A1 B8P3 GARY Ml BUGRITE, Ur | nary
di sorders, such S urinary i ncontinence; nenopausal and post-nenopausal hot
f | us hesyediopmentForireating erprewatingmemdiysdisadarsinckidinig Adghdimenyedissass; ng di sor ders,

anor exi a .nervosa_and.bul.i m a; i ght .gain. . associated w ant.J psychoti c
G g aGREATAERR: FaE A na A derieies et Rgged S dubdaE HyBe
parui Cgbsiial dysMEISdnk Yuch as erectile dysfunction; epilepsy; glancoma; urinary disorders, such

as urinary incontinence; menopausal and post-menopausal hot flushes; type 2 diabetes; ealing

disorders, such as binge eating disorders, anorexia nervosa and bulimia; weight gain
associated with antipsychotic drug administration, premenstrual tension, sleep disorders; and
particularly obesity.




