OR ANTAGONI ST OF SEROTONI N 5HT-2 RECEPTOR. Field of the Invention The

pr esent i\OM‘ﬁE‘/&Jﬁ&‘ rel ates to novel conpounds, to pharmaceptt gl 2seo
conpositions conprising the compounds, to processes for thelir preparation,

as well as to the use of RIPFERAGNYLENBAZING COMBOYINDSARA on of a medi canent
which particularly acts on the ASEPNISTIORANTAGONI§Et em Background of the

I nvention 10 15 20 25 Many dOBE&ERGTAONINGGMI-2ZBBCERTORer vous system are

i nfluenced by the adrenergic, the dopam nergic, and the serotonergic
neurotransmtter systens. For exanple, serotonin has been inplicated in a
nunber of di seases and conditi onRgyhirel Q4L gigpate in the central nervous
system A nunber of pharnmacol ogi‘c%wjﬁ'n%;g?rm‘l‘rc experinments invol ving
receptors for sdetppésentinséntionatlytes tphovebtampdimd§topRamaeagipilor subtype in
t he regul ati on of food intake nges. Res. 1995, 3, Suppl. 4, 449S-462S).
The 5- HI2c SPEPRHHSRS COMMIENE the CoRpeinds.itp BEPCssys B dhacyererptipn 9hehal am ¢
structures [ i SRREt j . denonstrat ed
that the 53 2@‘%Pg%§€tth§nr°&§80m s{f”*nt?%hﬁ%?%%h%ﬁ?? Bi.eg‘e"?‘zlﬁ?tﬁ?ﬁ CPP), whi ch has
sone pr ef empearicelatlyractsion the tEial nereeptsystemr educes food i ntake in mce that
express the normal 5-HT2c receptor while the conpound |acks activity in

m ce expressing the nutated inactive formof the 5HT2c receptor (Nature

1995, 374, 542-546). In a recefbk&bidd SBhe Bivédien @ sl ight but sustained
reduction in body weight was obfained after weeks of treatnment with nCPP
i n obe$@ subj ectMaryRdseabespifdhaeeothlotpyvdue ystemn3®s infloonced by theRalsensrgig, a
series of rrolol.3. 2 1-ijlquinoline derivatives s identified to be
STHT2C rec i AbaRiNific wd e M CutRE A YER s PR SRR et or (1 saac
M, et al. selBtcm Has hdefl implieited ihAtrumbePOOdisdes METolditipns Which efigatends ar e

said to offer a novel approach to the treatnent of obesity and epil epsy.
Vi ght r edu theggnisalgieryods spdein. 4 apapeicef Phagnscelagigat and gangis expefmentsot her

" t Can | : 4 le, th
e LN Sl A8 PRkl S syl P 88 e SR oo Gl o (1
i nhi bi {91 drxfenihlibh 8138 hmaw%ﬁdé@r@es? fgb s giﬂsl.r@dm-ymg! TheopiT,0l | ed
studi es. Howevér, u~0002* 02/ -40s6 2 CT/ SE01/ 02469 curre‘ﬁtly

avai | abl e qedigtorblistypd ReFRGDE BhOLANEIE th HypafRalings sRitnaePassciited have only
a noderate and, in sone cases, transient effects on the body weight. The

5- HT2¢ r ecé&pthoappstitsrgpuatings Itdes beapcdemonpitried thatithe 9- 1824 ieoentdeagonist ONS
Loy 165, St oMo ningbeeasne (SaPRAGHiSh Hes dorf preRichce kY r3g 105 1998 7

;e3e**< 6TT: WO PCT/ SEO1/ 02569 Pl PERAZI NYLPYRAZI NE COVPOUNDS AS A AGO\II@

receptor, reduces food intake in mice that express the normal 5-HT7) receptor while

20  the compound lacks activity in mice expressing the mutated inactive form of the 5-
HT» receptor (Nature 1995, 374, 542-546). In a recent clinical study, a slight but
sustained reduction in body weight was obtained after 2 weeks of treatment with
mCPP in obese subjects (Psychopharmacology 1997, 133, 309-312). Recently, a
series of pyrrolo[3,2,1-jf]quinoline derivatives was identified to be 5-HTy receptor

25  agonists having selectivity over the 5-HT5 A receptor (Isaac M., et al., Bioorg. Med.

Chem. Lett. 2000, 10, 919-921). The compounds are said to offer a novel approach to
the treatment of obesity and epilepsy.
Weight reduction has also been reported from clinical studies with other
"serotonergic" agents (see e.g. IDrugs 1998, 1, 456-470). For example, the 5-HT
30  reuptake inhibitor fluoxetine and the 5-HT releasing agent/reuptake inhibitor

dexfenfluramine have exhibited weight reduction in controlled studies. However,
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The 5-HT2c receptor subtype has further been suggested to be involved in
urinary disorders such as urinary incontinence ()Drugs, 1999, 2, 109-120).
Conmpound j JDave a selective effect on the S-HT2c rec Y

t her ef or Zw#‘;)'\%feiﬁggt herapeutic potential-Z-n the treatnent o?egggt’)r 'e?gs i ke
t hose 10 nmentioned above. O course, selectivity also reduces the potenti al
for adverse effects mediated by other serotonin receptors. Information

Di scl osur e ddgedtyBavaiiabl8 8figdiths nsese bdi6tonegicttandhiiRickseppbarad Bivenle agent .
15 EP- Al -863 136 di scloses azetidine and pyrrolidine derivatives which are
sel ective S-1pREate end b 89Me gas, Sragsipehaliegts anthalegsyoxeighs activity and which
can be used for 4r i-ng ti oni_p- t i

el udi ng-eat i nd oo dergen RS S R S S AT s

pi per azi ny| h2k AERESiASanRRRLY G55 OpROIAYEN Diues 10087, 94978

di scl oses éﬁ%ﬁaéégﬁgpgbz?né}?%byr%d%%?ng@? ggents ?tor tgrsé‘at“?’ng’] neur opat hy.
EP- A2- 22684399; rhgss 3991 2410tap2)hal enedi one heterocyclic derivatives as

antiallergics a jastlunatic¢s incluydjn . .
2- ( 3- br onopheny P'gleis?]%l{2@feﬁ@t3ﬁ“%’§¥f)eq‘?§gﬁbﬁe?]’ﬁe&iSﬁggesﬁd-tﬁ-bswolﬁé Wi scl oses

tricyclic pyrrole derivatives. having.activi 0 - receptor and
whi ch_i nt ermpTsaEders Sichas Wingty infhufnce @2%“#%&2&?5%5855@@-@- A 655 440
di scl oses 1-am rogighuhieBcBhatiey bélectivs kifedtion thé5SHE, ﬁebéﬁ?&nﬁ%ceptor and
whi ch may be used for treating eating disorders. 0 EP-A-572 363 di scl oses
pyr azi noi ndhdrefordiravicngherapéutictpptentialih éheirddfidentrof desptdees Wedthudei ch may be
used for treatjng eating. disorders. . V\D%ﬁl1~0~SG 3. StPCT SE01/02S® J.
Ved. Ch@m meignedabove gt eppses prleqigity alo sednoaythe gpeeptigldar afverse eHiecty

pi per azi nyl Ryfi Az B SthBAHEBnHGBLdfrs. SET Ot oni n-ni meti ¢ activity.

Information Disclosure

US-A-3,253,989 discloses the use of mCPP as an anorectic agent.
15 EP-A1-863 136 discloses azetidine and pyrrolidine derivatives which are

selective 5-HT» receptor agonists having antidepressant activity and which can be

used for treating or preventing serotonin-related diseases, including eating disorders
and anxiety.
EP-A1-330 263 discloses piperazinylalkylpyrimidines as hypoglycemic
20  agents.
WO 87/04928 discloses 2-(1-piperazinyl)pyrimidines as agents for treating
neuropathy.
EP-A2-226842 discloses 1,4-naphthalenedione heterocyclic derivatives as
antiallergics and antiasthmatics including 2-(3-bromophenyl)-4-(1-piperazinyl)-
25  pyrimidine.
EP-A-657 426 discloses tricyclic pyrrole derivatives having activity on the

5-HT9 receptor and which inter alia may be used for treating eating disorders.
EP-A-655 440 discloses 1-aminoethylindoles having activity on the 5-HTp

receptor and which may be used for treating eating disorders.

30 EP-A-572 863 discloses pyrazinoindoles having activity on the 5-HT9¢

receptor and which may be used for treating eating disorders.



US 4,078, 063 di scloses a series of piperazinylpyridines having anorexic
activity. J. Med. Chem 1981, 24, 93-101 discloses a series of

pi perrazi n¥) thpgxal ines with central serotoninmnetic aCtPEySE%‘ggé 514549

di scl oses' pi perazi ne derivative with anbrexigenic action.

di scl oses 1-[nono- or bis(trifluoronethyl)-2 pyridinyl]piperazines as
central nervous system agents. 10 J. Med Chem 1987, 30, 1794-1798

di scl oses 2- (4- hetved Cheny19¥8p2T,E86+542 ayll JUSIAr4,08k, 42adisdlowel asdtiagof

2- phenoxy- 4-pi perazin-1-y| pyrim di ne. DE 2202385 discloses antim crobi al
(5- Vi t r o- 2-HBERFNPPYFazings AN g FFIral SerolamTA TOIRSdic AR i ng

2-(5-vit 2-f
2-(5-vitro. z-f3$%F%:%?§??%?ﬁ§%r#f“§$ﬁ§ﬁ% Iy RyLch i ne. 15,
Med Chem 1#8vity.30, 12| 0-1214 discloses N, N di substituted 6-al koxy 2
i di | 1 t | udi
‘fyi'e ) hmoggszgilr 3&?%'9‘5713. ﬁ%ﬁ‘? ﬁégleﬂw '%@ﬁgﬁéﬂg o pieEAZiylgYRgrelacs ne,

1-{6-isopr %%Xerﬁraﬂérbt‘éhﬂ)‘rhﬂ@h@%tﬁ&t‘y .
1- (6-i sobut oxy-2-pyri di nyl') pi perazi ne, 1-(6-cyc|opropyI|nethoxy-2 20

pyri dui yl ) pi per ag$ ﬁb4549-dés{fjlqs93:plp¢remylb detivativy withmnoiatigeplc)getiper azi ne, and
1- (6 cycl ohexyl erazin em 1989, 32,

1237- 1242 di scl g@%ﬁ%ﬂ%ﬁ %POSFV@ Ha}ng? é’ﬁfﬂﬂ]“&?nﬁgwcpdl nanunes as

anti convul saMd @gﬁﬁg@ammlaygérﬁm ﬁer(,gu tehi ddeqts2 pyri di nyl ) pi perazi ne, 25
1- (6- cycl ohexyl net hy| yridin g;dfygm niegeand 1-[6-(2-phenylethyl)-Z

pyri di a1 ] pi per alz Mgsl. Cbmolﬁﬁo&&ﬂa#da%d@gloms@g@ -“heberogycddpiperszinol- di seases

related to Lot 0 8 r nc

B e APVt bRE iy ipriicine

(substituted}p he]DEmeﬁa@ﬁsoqhseyhdtmlaﬁjb@z (m&ro 1-AigHpaimaidiesund -30
pyridinyl) pi pera2| ne, 1- b%/cl obut yl Oé%i/( éll’l di nyl) pi perazi.ne, and 1-(6
cycl opent y| t8sagiagols §/F1°H%dﬁ1&%‘ pitoz2 s (4580 51 ginesizZsdpyrmiding asd | i c

pi perazi nes,_ eﬁm‘f’rotﬂtwﬂgﬂfﬁ(@%ydf@ygﬁlyﬂgl -piperazinyl]pyrimidine.

15 J. Med Chem. 1987, 30, 1210-1214 discloses N,N-disubstituted 6-alkoxy-2-
pyridinamines as anticonvulsant agents including 1-(6-methoxy-2-
pyridinyl)piperazine,
1-(6-ethoxy-2-pyridinyl)piperazine, 1-(6-isopropoxy-2-pyridinyl)piperazine,
1-(6-isobutoxy-2-pyridinyl)piperazine, 1-(6-cyclopropylmethoxy-2-

20  pyridinyl)piperazine, 1-(6-cyclohexylmethoxy-2-pyridinyl)piperazine, and 1-(6-
cyclohexyloxy-2-pyridinyl)piperazine.

J. Med. Chem. 1989, 32, 1237-1242 discloses 6-alkyl-N,N-disubstituted-2-
pyridinamines as anticonvulsant agents including 1-(6-butylthio-2-
pyridinyl)piperazine,

25  1-(6-cyclohexylmethyl-2-pyridinyl)piperazine and 1-[6-(2-phenylethyl)-2-
pyridinyl]piperazine.

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

30  pyrdinyl)piperazine, 1-(6-cyclobutyloxy-2-pyridinyl)piperazine, and 1-(6-
cyclopentyloxy-2-pyridinyl)piperazine

EP 580465 discloses heterocyclic piperazines as 5-HT3 agonists including



WO 02/-10.1S6 ~ PCT/ SEQ1/ 02sC9 6- chl or o- 2- ( 3- net hyl pi per azi nyl ) pyri di ne

and 6-chl oro-2-(4 nethyl pi perazi nyl) pyridine WO 00/ 1247S di scl oses i ndoli ne

derivati Qg (88043 HT2b and/or S-HT2c receptor |igands, esppefRbkddok@r the
treat nent of obesity. WD 00/12S10 di sctdoses pyrrol oi ndol eg,é /gyrl?loéb(?ndol es

and azepi noi ndol es as S-HT2c receptor agonists, particluarly for the
treatnent of obesity. WO 00/ 12482 di scl oses i ndazol e derivatives as

sel ective, &diHiaotd-(3-arttiysipdatiipyidaraindo-dhlgomig- preferably S-HT2c
receptor agonjsts, particularly for use as anti-obesity agents. 10 WO
00112502 dimethypwerasnypyadinenol i nes as S HT2c receptor agonists,

ticularly f . ' '
D75, 4, dat et r any L Rl BRE R AR s M A A for B T S
agoni st's, \Q@ée%{brmxn&?eézbg@iqw r tﬁé‘t?eahh@xﬁtd}‘%%si@f obesity. WD 00/ 44737

di scl oses am noal Kyl benzZzof urans as S-HI2c agoni'sts, which 1 S may be used
for the5treat merWOd0/t2fdidisloseapyrtodoindal e pyridsindapoartdedepinoindol8sHL ¢

t i st for . i Lyl | ani f the t
hocert bed- rPRgs BrsPhiShatomists pagt ety 6p RE BedpRat R bed Tn Wb 001 13l 70:
i i nyl i e _descrj N 76284.. heterocycl e
fused [ert]. gg?é@?’@é?@?mﬁ%@é%%gg KAl LSk 6 a0y 3 20° 00/ 77002

and WO 00/ 378719, rdeeptonfiginds prpferabli NEKQredehtor byfdstslgaaionlely forudd@sOl / 09111
and WO 01/ 0912?'3(;3 benzof urans of the tygg descri bed iEﬁV\D 01?09122;
benzot hi ophetiebesify adestst ype descri bed in O1/09126; am noal kyl i ndazol es of

011 12668; 1 ndol 1 ROOBI YRS Mas B ten v Dr T gel Sgpes atomists, |
pyrazi no(aza),i.nfol the.t described in 2S WD 00/ 44753 and tricyclic
pyrrol es orp%%)tilc}l%glgﬁégg%fast %%@%@%&fi%n bed in WD 98/ S6768. WD 96/ 1 | 920
di scl oses CNS- aoVOVEy/ P3N0 diseIdsty B3 4d@rtettatiydves H-pehAkd[ 0.2 W1quidbsginoses

i ndoline derivatives active as S-HI2c antagoni sts and of potential use in

the treat moRSNeTNS T 2mpa981s%, Whishwaydw used ey the Braiment of obesity.
aryl -hydronapht %l()e&)_/ﬂﬁgr}i?sﬂoggssamvﬂgglﬂylgg&ofurans as 5-HT9 agonists, which

15  may be used for the treatment of obesity.

Further compounds reported to be SHT 7, receptor agonists are, for example,

indazolylpropylamines of the type described in WO 00/12481; indazoles of the type
described in WO 00/17170; piperazinylpyrazines of the type described in WO
00/76984; heterocycle fused y-carbolines of the type described in WO 00/77001, WO
20 00/77002 and WO 00/77010; benzofurylpiperazines of the type described in WO
01/09111 and WO 01/09123; benzofurans of the type described in WO 01/09122;
benzothiophenes of the type described in 01/09126; aminoalkylindazoles of the type
described in WO 98/30548; indoles of the type described in WO 01/12603; indolines
of the type described in WO 01/12602; pyrazino(aza)indoles of the type described in
25 WO 00/44753 and tricyclic pyrroles or pyrazoles of the type described in WO
98/56768.
WO 96/11920 discloses CNS-active pyridinylurea derivatives.
WO 95/01976 discloses indoline derivatives active as 5-HT9, antagonists and

of potential use in the treatment of CNS disorders.
30 WO 99/58490 disloses aryl-hydronaphthalen-alkanamines which may

effectuate partial or complete blockage of serotonergic 5-HT5 receptors in an

organism.



effectuate partial or conplete bl ockage of serotonergic S-HT2c receptors in
an organi sm WO 02/.10-SG _5  PCT/ SEO01/112S& Sumrmary of the Invention
Accordin i nventi on novel conpouynds of the general fd) are
provided?wggﬁéa$6R, (1) wherein (i) X™&@nd Y represent botﬁ&ﬁégygggﬁJand Z
represents CH, formng a pyrazine 10 derivative, or (ii) X and Z represent
both CH and Y represents nitrogen, formng a pyridine derivative, or (iii)
X represents CGCF3, Z represents CH, and Y represents nitrogen, formng a
4-trifluoromethyl pyridine deriyative, b iv)..Y and Z represent both
nitrogen and X represents CH, EQEHEH§@§4$§B§$¥@%1dine derivative, and
wherein Rl and Rzqaidmeasehs invBsRRERIENSonpoufi®d SGhe derlerQTo@mls QY BreA
consisting pfig:R3 RS N,,.CH3 N, N.C~- C-R4 HSC ~ NOi 20 or froma
group By c nsisting of aryl-Cl-C6-al kyl, aryl-Cl-C6-al koxy,

het er oar yl - C~C6- al koxy, aronxy-CZXE?-allcoxy, het er oar yl oxy- C2- C6- al koxy,
1-i ndanyl oxy, 2-indanyl oxy, aryl yf\geteroaryloxy, aryl thio,

het er oaryl t hi o, CS-C6-cycl oal kyl f{hi o, | CS- C8- al koxy, CS-C8-al kylthi o,

C3- C6- al kynyl oxy, C3-C6-al kenyl , or o- C2- C4al koxy,

C4- C8-cycl oal kyl oxy, C3-Cg-c¥%l oal yI-Ci%CA-aIk06§, hal ogen

aryl - C~- C4al kyl t hi o, heteroaryl -Cl-C4-al kyl thi o, Yaryl - C1- C4- al kyl am no,
het er oar yl -wlikrédal kyl am no, heteroaryl and aryl; 25 with the proviso that:
WO 02/ ~O~sG -6 PCT/ SE01/ 02s (D éi) R and R2 are different and are not
both sel ected f ligrt Yido¥ipepsessat both pyragen and kaergipts CHeforming)2 REFHS or nul a
(1) is a py.agifie gerivative Rl or R2 are other than, phenylthio,

phenyl met hyl't hio,” phenyl or phenyl substituted by hal ogen;
10 (i) X and Z represent both CH and Y represents nitrogen, forming a pyridine

derivative, or
(iii) X represents C-CF3, Z represents CH, and Y represents nitrogen, forming

a 4-trifluoromethylpyridine derivative, or
(1v) Y and Z represent both nitrogen and X represents CH, forming a

15  pyrimidine derivative, and wherein

R and R, are each, independently, selected from a group A, consisting of

Rs Ra Rs
| ] N
N._ CHs N
hB
/[ ] [ JRa
HsC” N N
I | e

or from a group B, consisting of aryl-C,-Cg-alkyl, aryl-C,-Cg-alkoxy, heteroaryl-C;-
Cg-alkoxy, aryloxy-C,-Cg-alkoxy, heteroaryloxy-Cs-Ce-alkoxy, 1-indanyloxy,

20  2-indanyloxy, aryloxy, heteroaryloxy, arylthio, heteroarylthio, Cs-Cg-cycloalkylthio,
Cs-Cg-alkoxy, Cs-Cg-alkylthio, C3-Cg-alkynyloxy, C3-Cg-alkenyloxy, fluoro-C;-Cy-
alkoxy, C4-Cg-cycloalkyloxy, C3-Cg-cycloalkyl-C,-Cy-alkoxy, halogen, aryl-Cy-Cy-
alkylthio, heteroaryl-C;-Cs-alkylthio, aryl-C;-C4-alkylamino, heteroaryl-C;-Cy-

alkylamino, heteroaryl and aryl;
25 with the proviso that:



5 (1ii) RLin forrmula (1) is halogen, especially chloro, only when (1) is a
pyrazine derivative and when R2 sinultaneously is 2-nethyl pi perazin-1-yl,

2- et hyl pi pgy @2dolpds I or trans-2, 5-di met hyl pi perazin-1-yl; ddpQrolp @9fornula
(1) is a pyrazine derivative and R is—ﬁfpiperidinyloxy, R~ 1s other than
3- pyridi nyl met hoxy, 4-quinolinyhnethoxy, 2,4-dinmethoxybenzyl oxy and 3-(410
pyridinyl)propoxy; (v) when both X and Z are CH and Y is Niii fornula (1),
form ng a pgy Rc,ilaﬂ@Rgafd diffbreNt@and ARghdribottSselechidodmd £iotpl A 6F group B at the

4- et hyl pi perazin-1-yl, then R2 is other than, 2- phenylet yl, benzyl oxy,
benzyl am nosanphemy] t hi o, phenoxy, substltuted phenoxy, C4-C8-cycl oal kyl oxy
and C3- Cg- cycloalk Ineth oxy (vi).when is CHand Z and Y both are

" nitrogen i niDavham farmyly (I)ﬁ%afmra@n%ldwamﬁ&l ﬁéRdéJFeiQﬂaﬁrﬂhﬁél Phsnylthi,

Substi §ut ccPRipbEhiGppetd S ai R uks ™ O P
Amet hyl B Peigz Doy ds fdoRCEQRIBHILIDR) Bﬁlﬁne@ @ oyt R- 05 other

than 5nitro-2-fury (vil) CH and are nitrogen in
formul a (I)deﬁml% Bﬁd azh&ym hfhitRfeod \Az 1.¥§Id1éfﬁylpi§@ﬁzﬂ-1 4B 2lam1{9195ﬁ§innyl t hen
R2 is other than CS-C$ al koxy; and where H or cyl, allyl,

2- hydroxyethwﬂprtrmzs22,6yhmemylpmerazm-lallmtrogen 25 prot ecting group, or a
prodrug noi ety such as an acyl- or an al koxycarbonyl group form ng a

cl eavabl e a&ﬁ/%\y hep foxmulsdhes a Pyiaries derivatyeiand B ds 6?31?;13%@05@1& otgszx i's

ot i orabl y. WgaRapaireR) A Rl bR Saa PRl i T d 3 ana

wher ei rloanypﬁﬁddh ropétyer oaryl residue, alone or as part of another group,
in R or }()e |ndependentl)é substituted in one or nore positions,

preferably %wl@nbpthaXab Zarg C é(l@lﬂm@npulacﬂ),&rnmapmmnu al kyl t hi o,
C2 4.-acyl, .C. 1-4al k hon ano |tro C2. 6- aI enyl ,
&6 al kyny e Sty FPastazinf P rastEhppari ﬁﬁﬁ%ﬁdﬁﬁﬁ&@ al ogen,
-N(R5) (R6), r al kenyl ,
aryl - Co 4 o By aotieBHLbEHeYox3) veny MpfincE pKlio- Aok eub Hted e

het er oaryl - C4—~Cs_c%’cﬁiaﬂ<yloxy&h&C3@310ycﬂ>aﬂ@hh@thyxy,al’y| oxy-C 1-4-all yl,

di met hyl am no- C2_4- al koxy; and wherein any aryl or heteroaryl resi due as
subst i tldent &/iowher Xlis 6H ad Zhade¥ bathydre nittagaeirformslaihy formingenot her group,

in R or R in turn substituyted .in gne_or npre postions, preferably
one, i ndepePlHé‘H’tq“V’Qﬁ“ é%@ma’ﬁijﬁ }slm}pe@aqny il Pﬁylls otperthan phepoky,phenyla| ogen,

itLLLLE‘B&Zﬁ%ﬁy@%@aﬁ%@ﬂé‘%ﬁ% e R A "’”‘Sr R?oget ner wi th

the nitroge udform PYr
oi per azi ne. eBbAb Rl 1A stz i ARV P LRE T Bt néﬂ 1 RS R >
phar maceut i gigblyfigggept abl e salts, hydrates, georretrl cal isoners,

tautoners, optical isoners, N oxi des and prodr ug forns thereof. V\hen R3
serves 285 a(vi) twhep ShisySiEb e Z iand) Yooty prematrpgentin formwka/Gh formmigg a( t BOC), benzy|
or trityll. 20 In se Lhe ¢ opunds of fornmula (n can be in the form of
opt i cal |smldlq%‘g@qvﬁ'\%@mﬁ?‘gﬁp{§omrl ses the racenic nmixture as well as the

i ndi vi dual enan e _conpounds of fornula (1)
contain gr oﬁﬁ)%p tr%?nnght%ﬁ!gﬁzexﬁget”haﬁl(? Sﬁf@ﬁ'c fornms, the invention
conprises t{f wastkoneric forns of the conpounds as 25 wel | as m xtures
thereof. In case the conpounds of fornmula (1) can be in the form of
geonet ri cal Ri sdider € _4-hlkyl, alyd 2-hedrogpsthyli s cydmeethgh oES hitt@kn i soners as
well as m xtures thereof. According to another aspect, the invention
provi des$ t herotsehipg groip, mbdhiuggnmetyfsuchmd&z(cb/}- oabovkkokywarbswl gioupher apy.

30 Still anpther a e inventi ovi des a pharnmaceuti cal
conposi ti onP élfg?lv@ %Eﬁ?&’ ﬁgk%ﬁ to fornula (1) above as the
active ingredi enk{; is preferably hydrogen;
Ry is hydrogen or C,.; alkyl, preferably hydrogen, methy! or ethyl, more
preferably hydrogen or methyl;



WO 02/-t0O-SG -s - PCIT/ SEO01/1) 2569 preferably together with a
phar maceutically acceptable carrier and, if desired, other

phar macol Q@ Mok active agents. In yet another aspect, thgq Jon
provides a nmethod for the treatment of~&—human or ani mal su jjsreké?%ﬁﬁ?f ering

froma serotonin-related di sease, particularly 5 5 HT2c receptor-rel ated,
especially eating disorders, particularly obesity; nmenory disorders,

schi zophreni a, nddvitreanLieas] opltéroiny] fskiae, i orP8 phit of HRshapesupabuse,
sexual dysfunctions, epilepsy, and urinary disorders. Another aspect of the
i nventi on pndiod&g niayrbe indenendendly subsitatedrpoenedy naere positions, preférablyul a (1)
above for the manufacture of medi cangnt for the treatnent 10 of a

" ser ot oni n- rEESL BHOAYS héé‘,‘kﬂa‘st% o §18-3yIEhio. L2 a136YL Fatdat ed, especial |y

eating di sorder articularly, obesity; nmory -di sarder.s; schi zophreni a,
mood di sor GURSBHERRL £yt Bt biESRy s UL Chee e ugibehil
dysfunctio I Y i Vi, 91 SOr Final | L for.

modul at Png SSEnBET P BRSRH R AR AR OB, Pl b0 fik

Det ai | ed I i At of+ t h i / i t t invention, a
cl ass of ﬁgf‘ a@%ﬁg%ﬁﬁ%%@?@%%ﬁﬁ%@é@%%@%% E%ggbl_%%lﬁ% s Bind to the

5- HT2¢ r eCcapibarimae ok Hb@raanfl-@N} a08Mias415¢; 2Anand, Wikh-chenakpre my be
used for the treatnent of serotonin-related disorders. First, "tthe various
ternms used,disepglaiigd-LCrapdlkory,conbi nations, in the above definition of the
conpounds having the general fornmula (n will be explained. By "heteroatont
is nmeant nitrogemd wheygjeany syl phheteroanytirasidub e srbstpehts onmrylgs (i ncl udi ng

het eroaromatic as. well as saturated and partially saturated heterocyclic 25
ri ngs) 10al dwteseardhn plons orTperarkeianothey groupsiniKq1os Redn turp maydie sybstisgteddn i c

s phenyl . T QA BERpPHOSY papfRtan one Mgttt ¢t b RS e B e ="
[ nked o RRLSTRUAIES AR SCUle AR oL BER LR L a7y 1 n0) and
Rj5 and Rg independently of each other are hydrogen, methyl or ethyl, or
together with the nitrogen atom to which they are bound form a pyrrolidine,
15  piperazine, morpholine, thiomorpholine or a piperidine ring;
and pharmaceutically acceptable salts, hydrates, geometrical isomers,
tautomers, optical isomers, N-oxides and prodrug forms thereof.
When Rj serves as a nitrogen protecting group Rj is -butoxycarbonyl (z-
BOC), benzyl or trityl.
20 In case the compounds of formula (I) can be in the form of optical isomers,
the invention comprises the racemic mixture as well as the individual enantiomers as
such.
In case the compounds of formula (I) contain groups, which may exist in
tautomeric forms, the invention comprises the tautomeric forms of the compounds as
25  well as mixtures thereof.
In case the compounds of formula (I) can be in the form of geometrical
isomers, the invention comprises the geometrical isomers as well as mixtures thereof.
According to another aspect, the invention provides the compounds according
to formula (I) above for use in therapy.
30 Still another aspect of the invention provides a pharmaceutical composition

comprising a compound according to formula (I) above as the active ingredient,



30 via a carbon atomin any ring). The term "heteroaryl"” nmeans a nono- or
bicyclic aromatic ring system only one ring need be aromatic, and which

can be |i bR t he remai nder of the nol ecul e WO 02/
PCT/ SEOl/‘ggg% via a carbon or ni troge1~§atom in any ri ng,oPa%E?mlz({/zﬁr?g fromb5

to 10 ring atonms (nonoor bicyclic), in which one or nore of the ring atons
are ot her than carbon, such as nitrogen, sul phur, oxygen and sel eni um

Exanpl es ofp r@f@fdbm@fgahaami a phatffacaftiRalby hdceptable ichiridnand, ¢f ddshieqpitesne, furan,
t hi azol e, isothiazo t hi adi azol e, oxazole, 5 isoxazole, oxadiazol e,

pyridi ne, PPERIAIZL 1C;§ Vlaﬁﬁl‘mi}ﬂémspyrl dazi ne, pyrazole, triazole,
tetrazol e, chr OEF%PM SHORIRE 8§13%@rh F]h%ﬁﬂ{}’a{uoﬂ ar%de@%lﬂlé?ﬁod fby g&lﬁ%&%&ﬁ ofa

i soqui nol i ne, azl ne ., I1sol ndol e,

i ndol i ne, imeiandelhinel sitges stfitrhphfag,a seendoi-velaed dRededpdryicilabeszof ur an,
i sobenzofuran, benzoxazole, 2,1, 3-benzgxadi azol e, benzot hi azol e,

2, 1, 3- benz dl Fclgrapsstiglates, gspgcially satinesisardsradrgicylagly obesisy: MRyl e,

dazol 4-b di oxol e
12 5.4t el FERT SRS Mg oy sty S B sbuse

1, Snapht hyrdedi 1 @ysfin@ioR RPN Sid\Ginady disiabydr o- 2H _ _
pyr|d0[3 2-b] -1, 4-oxazi ne, and 2, 3-di hydro-1, 4-benzoxathiine. |If a bicyclic

aryl or heteroarAdhotlnarm@pqctsm%tbbmwenumemowdﬁs fmyheb@em’ﬂwtqomnogdds n any ring.

15 Exenpl ary aryl e a orti roup may
bo ot r o] gh e aEA R s SR i e R e BRim R Tofhe iofindhCL D T
1 phenyb et hyfla,sefotdttie flhted diReRYparBard NS HT-K @eceproeiBlhRE yespbithitydatinb- al koxy,
in which the al kyl portion of the group nay be straight or branche

i ncl ude be Imsdrdmy,,paﬂmmpﬂytdbyiltyehimmry dBoptess) ydhiztophrepia, ]hodd disorders,
phenyl - 1-pro 0xy

B Lo 1| 8o Ry g R e, SRR A, e R nBL?P."é% of

t he group qﬁ%{) dgsstraight or branched, include 2-phenoxyethoxy,
2- (1- naphth oxy) et hoxy, 3 {2- napht hyI oxy) - 1- propoxy, 3-phenoxy-1-propoxy,

4- phenoxy- 1- but diyallys @6thph derongdulatpegrithikoy, redepizin dmuostipn 2s 1 agpectyofded t he
| i ke. Exenplary C3-C8-cycloal kyl-C ~ -C4-al koxy, in which the alkyl portion

of thel§rodpvemsipnbe strai ght or branched, include cycl opropyl net hoxy,
cycl opentyl met hoxy, 2-cycl ohexyl et hoxy, 1-cycl ohexyl et hoxy,
1-cycl opr opyl et hoxy, 1-cyclobutyl ethoxy and the |ike. 30 Exenplary

het er oaryl - C1- C4- al kyl anzi Detailed [Dégeériptidiloftie Tavemyiophet hyl am no,
3- pyridinyl met hy] am no, 2-(2-thienyl %et hyl am no, % (1H
i ndol - 3-yl ) et hy%wp%n%’dh? Besentiavention, & class of novel compounds has been

developed which compounds bind to the 5-HT; receptor (agonists and antagonists)

20  and which therefore may be used for the treatment of serotonin-related disorders.

First, the various terms used, separately and in combinations, in the above
definition of the compounds having the general formula (I) will be explained.

By "heteroatom" is meant nitrogen, oxygen, sulphur, and in heterocyclic rings
(including heteroaromatic as well as saturated and partially saturated heterocyclic

25  rings), also selenium.

The term "aryl" is intended to include aromatic rings (monocyclic or bicyclic)
having from 6 to 10 ring carbon atoms, such as phenyl, 1-naphthyl, 2-naphthyl,
1,2,3,4-tetrahydronaphthyl (can be linked to the remainder of the molecule via a
carbon atom in any ring) and indanyl (can be linked to the remainder of the molecule

30  viaa carbon atom in any ring).
The term "heteroaryl” means a mono- or bicyclic aromatic ring system, only

one ring need be aromatic, and which can be linked to the remainder of the molecule



WO 02/~U.tSI -1~ - PCT/ SEUl/ 02569 Exenpl ary het eroaryl oxy- C2- C6- al koxy

i ncl ude 2-(8-quinolinyl oxy)ethoxy, 2-(3-pyridinyloxy)ethoxy,
3-(8-quing%QM%REy)propoxy and the |ike Exenplary C3-C6-abkyR¥dins¥se! NCl ude
propar gyl oxy, 1-hexynyl oxy, 2 hexynyl e®y; 3-butynyl oxy, 3-pentynyloxy and
the like. 5 CS_ s-al koxy may be straight or branched. Exenplary al koxy
groups include pentyl oxy, isopentyloxy, hexyloxy, and isohexyl oxy. Hal ogen

i ncludes f ko] édiBon 6MiRbEMGQt@ iDABMME andAEViBe Fon 5toStBdigateei@ohdat aryl
and het eroar resi dues may be substituted (in one or nore postions), this

I
appl i es tooai;'s@b’d'm)dinh’dﬁdi ozergrimaze of the rieg atemp agothes thamcant®nediebiafed gr oups
containin ryl o ero r esj . - C2 C6-al koxy,
het eroary?8&9‘?&657{%@%-0&3%{{%8)??%&%%% ?gegr(%?u q%ai{r%%&k’ﬁ%gaﬁ% t hat one gr
9

nore nitrogeioR} RNEazoM)&Rioptieds Stanl thidzoks) igotHifdle, digdiaddld) oot f or m (NCO) .

The term "prodrug forns" means a pharnmacal ggically acceptabl e derivative,
15 such’ as igpxazloradiazale, pYRdEE: RIBAZIDA PYAMAdERE.PYTIdZne, PyIzeler iagelsr ned i n

t he body t tLV g ! and

Giman e, TREEEnAN (D col Rt GBS QRS K w1111

Int. Ed. 198thalazideptinaelifepquindzoline, ahddD¥, igsndqgbe, iddbihb, isdifttlinepceut i cal |y

accept abl e neans being useful in_ preparing a 20 pha mac%gti cal .conposition
I

that is gefh?é‘iﬂ‘zzi’lﬂlﬂ_§7P]%aeé?f3 ,enﬁ%ﬁ"l?%%?@%"l?f‘é‘?? D, b"ﬂ_OBT*lH@ ) P§1208AZAeher wi se
undesi r abl Q,la?-ge1%§5§igﬁﬁe,%hﬂﬁhih§ﬁé,:ﬁl,l,ﬁ-%né’cﬁﬁi@(?ihi@é,& uge as well as human

phar maceut i €4l "Use. armaceut | cal’'l'y "accept abl e sal t$" mean salts which
are ph#d nabentdselahddiazats bpizatbldezolesndezblan 23 -dibydre;1,4behzatlioslmephdsess t he

desi red phar macol ogi cal activity..Sugh salts jnclude acid addition salts
ormed wit ReURgue dreb Fephupeiteting S B ¢isdeiaeobrae, "

e gl o o (PRS0 IpPSlunaphd, acelic

t ol uenesul Briodihyduee] d-benaoxhtiiine If phistiplic aryl o, hetarpary] Engisisubstistiediini ¢ aci d,
tartaric acid,, citri Cl benzoi c acid, ascorbic acid and the |ike. 30
Preferred éWob&SHéStftgtegfm%Wem?ghventi on are: - a conpound of fornula (I)

wher ei fis X and Y gr@Rib®8e Bity1- 891 -4k ¥1! ROFRICR L afkyl portion of the group may be
straight or branched, include benzyl, 2-phenylethyl, 3-phenyl-1-propyl, 1-
phenylethyl, 1-phenyl-2-propyl and the like.

Exemplary aryl-C;-Cg-alkoxy, in which the alkyl portion of the group may be
straight or branched, include benzyloxy, 2-naphthylmethoxy, 2-phenylethoxy, 3-

20  phenyl-1-propoxy, 1-phenylethoxy, 1-phenyl-2-propoxy, 2-phenyl-1-propoxy and
the like.

Exemplary aryloxy-C,-Cg-alkoxy, in which the alkyl portion of the group
may be straight or branched, include 2-phenoxyethoxy, 2-(1-naphthyloxy)ethoxy, 3-
(2- naphthyloxy)-1-propoxy, 3-phenoxy-1-propoxy, 4-phenoxy-1-butoxy, 5-

25  phenoxy-1-pentoxy, 1-phenoxy-2-propoxy and the like.

Exemplary C3-Cg-cycloalkyl-C;-Cy-alkoxy, in which the alkyl portion of the
group may be straight or branched, include cyclopropylmethoxy,
cyclopentylmethoxy, 2-cyclohexylethoxy, 1-cyclohexylethoxy, 1-cyclopropylethoxy,
1-cyclobutylethoxy and the like.

30 Exemplary heteroaryl-C;-Cy-alkylamino include
2-(2-pyridinyl)ethylamino, 3-pyridinylmethylamino, 2-(2-thienyl)ethylamino,
2-(1H-indol-3-yl)ethylamino and the like.



represents CH, formng a pyrazine derivative; WO 02/ ~0O-s6 -1 1 -

PCT/ SE01/ 02569 - a conpound of formula (1) wherein Y and Z both represent
ni trogen @fh2q0igpPresents CH formng a _pyrimdine derlvatpb\ffs;ml-/ 3¢ Ompound
of formula {I) wherein R or R~ is seld8ted fromRs Rs Ns (53& Nl C |
~ Oi 5 and wherein R3 is hydrogen; - a conpound of forrrula (I') wherein R
or R~is selected fromRB3 RCH, a N,~s NC~-R4 HBC N N and where R3 is

hydrogen and R4 Ey&nqﬂdr?%t%d)afrﬂ@ﬂy mmﬁmﬂﬁclﬂ@é hy8-q8inod mﬂgky)emoﬂy conpound

of formula (1) wherein R~ or N C~R4 N 10 and re R31’s

hydr ogen ar(FRdyridindexigethexly, f%@mthxymimy@my)mopomtam;ilth@hkeet hyl; and - a
corrpound of formul a wherein Rl or Is selected fromHHNNGC- CNN
-'~CH3 In a furtE?%,e Péf’rfﬁperqée@kﬁ‘?‘bﬂwW@H@epﬁoﬁérgdlﬂ’ﬁﬁohﬁWMOWﬁﬂul a (1) are

selected 1 fro in Whl and th are nitrogen and Z is CH
o ving pyr 48140 HEF PO Rahp Rep s fid fhe ke

Cs.g-alkoxy may be straight or branched. Exemplary alkoxy groups include

pentyloxy, isopentyloxy, hexyloxy, and isohexyloxy.
Halogen includes fluorine, chlorine or bromine.
Where it is stated above that aryl and heteroaryl residues may be substituted

(in one or more postions), this applies to aryl and heteroaryl per se as well as to any

10 combined groups containing aryl or heteroaryl residues, such as heteroaryloxy-Cs-
Ce-alkoxy, heteroaryloxy, aryl-C;-Cg-alkoxy etc.
The term "N-oxides" means that one or more nitrogen atoms, when present in
a compound, are in N-oxide form (N—O).
The term "prodrug forms" means a pharmacologically acceptable derivative,
15  such as a carbamate or an amide, which derivative is biotransformed in the body to
form the active drug. Reference is made to Goodman and Gilman’s, The
Pharmacological basis of Therapeutics, 8™ ed., McGraw-Hill, Int. Ed. 1992,
"Biotransformation of Drugs, p. 13-15.
"Pharmaceutically acceptable” means being useful in preparing a
20  pharmaceutical composition that is generally safe, non-toxic and neither biologically
nor otherwise undesirable and includes being useful for veterinary use as well as
human pharmaceutical use.
"Pharmaceutically acceptable salts" mean salts which are pharmaceutically
acceptable, as defined above, and which possess the desired pharmacological
25  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, oxalic acid,
toluenesulphonic acid, methanesulphonic acid, fumaric acid, succinic acid, tartaric
acid, citric acid, benzoic acid, ascorbic acid and the like.
30 Preferred embodiments of the invention are:
— a compound of formula (I) wherein X and Y represent both nitrogen and Z

represents CH, forming a pyrazine derivative;



WO 02/ ~0O~-sG _12 _ PCT/ SEO01/02s@ R R2 N N ~NR 3 wherein R2 and R3 are as
defi ned above wherein any aryl and heteroaryl residue, alone or as part of
anot her R2 in tuna nay be substituted in one or tions,
pref er ab%%ﬁ’é‘”&@ two, independently oflleach other by C 1P62@S?IE§F%9
1-4allcoxy, C1 _4-alkylthio, C_4-acyl, C1 _4-alkyl sul phonyl, cyano,
nitro, hydroxy, C2_ 6-al kenyl, C~ 6-al kynyl f1 uor onet hyl , trlfl uoromet hyI
trifluoronet ey omalo@mulammrém ,anazwoth &psdsmtyutrc&g’enlahﬂlbso aryl -

_g.-al kyl, aryl - cz 4- al kenyl , 4' al kynyl, heteroaryl, hetero

aryl oxy, hé@@ﬁ%ﬁ%@ﬂhfoﬁnmg W@P@H&eﬁm@tl"e 4-al kyI aryl-C 1 _ 10 4-al koxy;

aryl oxy-Cl_4-al th a%q rein any aryl or

het er oar yl %gqraﬁcging ’é‘f{%@ﬂ]‘éﬁ?@%’% 1% 188¥leﬁ\é\€§%laryl al one or as part
of another group, in R2 in tuna may be substituted in one or rmre posti ons,
preferably one, independently of each other by C1 4- alé

%lmet hyI am no; 15

_q.-al koxy, hal ogen, trlfluoroneth, , Cyauo, droxy or

RS and R6 axe as defined above; ~CHs h en or | kyl . Anot her
aspect of the invention is a conp und of an or—#he f omul Jae herei n wherein
R3 is hydrogen; or wherein R-t,g ogen, or etfiyl; or wherein R~

is nethyl and is attached to the C2- posi tion d)f the pi pe®azi ne ring; or
wherein R~ is 20 hydrogen. In formula (I1l1), R3 is preferably hydr ogen, and
R~ is preferably hydrogen or C1 _4-alkyl. Wen R-is C1 _4-alkyl, it is

nmost  pr ef erzadlwhepslR ®iid Bdeskenh the 2-postion of the piperazine ring. R~ is
nost preferably hydrogen or nethyl. Preferred conpounds of the general

formul a (n -abosapaind.of 2amidd @ewheren®) otR{ iksplegted foiny| ) pyr azi ne,
2 [ (2- Met hoxybenzyl ) oxy] - 6- (1- pi per azi nyl ) pyrazi ne,
2- [ (3- Met hoxybenzyl ) oxy] - 6- ( 1- pi p@s az | Ypyraine, WD 02/.10s6 _13
PCT/ SE01/ 02SC9 2-[(3, S-Difluoro xy] - 6: _1- pi per azi nyl ) pyrazi ne, 2-(
1- Napht hyl met hoxy) - 6- ( 1- pi pera |ny )pyra2| n{ & ! -Phenyl ethoxy)-6-( |
- pi per azi nyl ) pyr azi ne, 4

and where Rj is hydrogen and Ry is selected from hydrogen or methyl or ethyl;

— a compound of formula (I) wherein R; or R; is
N3
N
(I,
|

and where R3 is hydrogen and Ry is selected from hydrogen or methyl or ethyl; and

10
— a compound of formula (I) wherein R; or R; is selected from
N N
(J CL,
R M
In a further preferred embodiment, the compounds of formula (I) are selected

15  from compounds in which X and Y both are nitrogen and Z is CH giving pyrazine

derivatives of formula (1I):
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2- Met hoxyphenyl ) et hoxy] - 6-( | -piperazinyl)pyrazine, 2-(3,4-D hydro-2H

ronen- 4¢ 5s6- { 1- pi perazi nyl ) pyrazi ne,

- Phen;‘}?de %)l(y) f >- (1- pi per azi nyl )pjlﬂam ne,

2- Phenoxybenzyl ) oxy] - 6- (1- pi per azi nyl ) pyr azi ne,
(3- Chl or ophenyl ) et hoxy] - 6- ( 1- pi per azi nyl ) pyrazi ne, 10
(2- Met hoxyphenyl ) et hoxy] - 6N 1- pi per azi nyl ) pyr azi ne,
(3- Met hoxyphenyl ) et hoxy] (M- pi perlay nyl ) pyrazi ne,
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4- thhoxyphenyl)ethoxy]|6 (1t pi per dzi nyl ) pyrazi ne,

era2|nyl)pMDaZ|ne,
r 2|nyl)pyra2|ne 1S
ber zi nyl') pyrazi ne,

pyl’ Bne,

2, S- D met hoxyphenyl <

Phenyl et hyl ) sul fanyT™p- 6- (" 1- pi
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S- Fl uor o- 2- net hoxybenzyl ) oxy] - 6- (
3- Cyanobenzyl ) oxy] - 6- ( 1- pi per azi nyl
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dol - 3-yl ) et hoxy] - 6- (1- pi i nyl)pyrazine, 20 2-[2-(1H .
doI 1-yl ) et hox ]; _a@df{ %é{egépq@,tpc)v}gwhﬁqnﬁény aryl anc{ heteroaryl residue,
-(

- pi

- pi

-[(

-[ 6- (Benzy y

e (Benzy IE _Cgfg lengai% 42ac U;J 4) gf:sggﬁbﬁ'ﬁ cyano, nitro, hydroxy, Co.

-[ 6- (Benzyg@meﬁ 12693gtﬁkyrrwlﬂudrmnaﬂﬁ§r ﬁ'xfﬁro%rﬁﬁth N'trPﬂtR%xﬁéﬂnBﬁy halogen,

-[2- (2- Fl uor ophenyl ) et hoxy] 6- ( 1-pi perazinyl } pyrazine,

- (2, 3- Di hy-dN(Bs }(Rg), et narlytoxignary sy dryBE | L~ glk ple sr2-i0B Y- Mwﬂiﬂzamlecz 4

(4 Phenoxybut oxy) - 6-{1- pi perazi nyl ) pyrazi ne. 2-[(S-Phenoxypentyl)oxy]-
- pi per azi nalkymystetdroaryl, heteroaryloxy, heteroarylthio or heteroaryl-Cq_4-alkyl, aryl-Cy.

-[ (2, S- D met hoxybenzyl ) oxy] - 6- (1- pi per azi nyl ) pyrazi ne. WO 02/ -10- 45l
PCT/ 3001/ o2kkory; 2ryloxy-6.1 (palknb dimethyigmineehz vyt dikesyy ) - 6- (
plpera2|nyl)pyra2|ne

) 1-[6-( BenzyWB@(?‘)“ apy 39l 95 hetpropryd residusyas sibsditusnts an aryl or heteroaryl,

2, 6-
gz Na%ll u‘%oagg)l)a g?’ %%({%/tﬁélggq’ﬁﬂ pi péghaézalng ?pyré}%&%&gm 1€ or more
Met hyl - mﬁm@ FRay oﬁe (méeﬁéhﬂ’&ﬁl?&if@éléh) RUERR) OF 42k, C;_g-alkoxy,
2- (Phenoxynet hyI benzy oxy} - 6- pi p erazinyl fpyr azi ne

5- Fl uorm&gdﬁ?ﬁrhmwmﬁw amw;l hsﬁrdxylormlnm%@mhyd ) pyrazine
2,5-Di fl uor pbenzyl) oxy] (1- pi perazi nyl ) pyrazi ne

2- F1I5uor%bé?&ﬁﬁ)a%@?]degn?qaﬁﬂvﬁe‘i‘%ﬁlz| nyl)pyrazine 10

enzo[ b]thio | met haxy).s -{1 pi perazi nyl) pyrazi ne,
(5- Met hyl - E‘Ebﬁé‘é{%y"%&&fz H %Xt ) - et hoxy] - 6- (1- pi per azi nyl ) pyr azi ne,

6-Di f | uor OAH&ﬁaﬂs%e&bhﬂféMﬁv&an i DBzl BY b T 188 Fdihulae herein
Napht hal en- 2-yl ox Yy)-6- - pi per azi nylt%p yrazi ne,

( Napht iagrein B iy hrﬁzrygeqa s p@szsp}n B shygiagen.anethyl pogthyly priwhergin Ry
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-(2,
-(2-
- 3-
-[ 2-
-[ 5-
- pi
d
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al

t hei r pharmaco i.cal cce tabl aI ts and solvates; and 20
Benzyl O)Fzy) 6- Ipfj B&lﬂ@a%)z 61 erably rogen and Ry is preferably hydrogen or
(2- Met hoxybenz %xy - 6- p| era2| nyI ) pyr azj ne
Met hoxyb@hﬁy’i b1 Wit WP??WF%fE‘iahb’ su bSt m‘(eé in the 2-postion

-Di fl uor obenzyl ) oxyj - 6-( 1-piperazinyl)pyrazine, 2-(
- Napht hy| nefithoRipyragine ringpR pisrmagst mqfqrpblyéwﬁmen pBmethyl.

- (1-Phenyl et hoxlyr)eferre& I%Ip er Zlf rﬁ’e geﬁgra? Irrrrllgla (I) above are:
25  2-(Benzyloxy)-6-(1-piperazinyl)pyrazine,
2-[(2-Methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-[(3-Methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,

(4- Di nehérginam nophenyl ) et hoxy] - 6- ( 1- pi perazi nyl ) pyrazi ne, 2-[2-(1H

6- (

- 14

2-[

perazi ryldrgpenazi ne, 2- (1H | ndol - 4- yhnet hoxy) - 6- ( 1- pi per azi nyl ) pyr azi ne,



-[ 1-(3-Fl uorophenyl)ethoxyj-6-( 1-piperazinyl)pyrazine, 2-]
(2- Met hoxyphenyl ) et hoxy] - 6- ( 1- pi perazinyl) pyrazine, 2-(3,4-D hydro-2H
hr onen- 4g) +6- (1- pi perazi nyl ) pyrazj ne, <
(2- Phenyl et ﬁgxy) 6- (1- pi perazi nyl )pY‘rl%.ZI ne, 30 PCT/SE01/02369
[ (2- Phenoxybenzyl } oxy] - 6- ( 1- pi perazi nyl ) pyrazi ne, 2- f
3- (Benzyl oxy) benzyl ] oxy}-6- (1- pi per azi nyl ) pyrazi ne,
2- ( 3- Chl B8 SHRiflpbiobemmy)pk y 66 1 -pipgerqzandpyragingpyr azi ne,
2-

( I23C'II\'/? gE@I%&gg@%HPG%OQ}%Xg ](l-plperaznglllﬁ)grra%znlenyl ) pyrazine, V0 02//Q0- 4sG

3- Met |
RV e s e S TN

(2, 5- @ ﬁe¢3hﬂn9qophmyl))3mbhp]x@{[L-ﬁ}p(erazirp'il)pmaameﬁyI ) pyr azi ne,

é IIz 52&0 t2 ﬁ’g %@ﬁ%@ﬁ ?@&3}]16 - lﬁéfg?zlb p&%%{}qa)zwsam ne, 2-[(3-Cyanob

2-

2-

§

yI ) oxy] -6 3(4 bl dP&lQHZdhE‘é/rhérpBlfyﬂk?ﬂy}%’-(l-p1perazmyl)pyrazme
(2-¢Cnl oro sul f anyl pi per azi nyl ) pyrazi ne,
2-
nd
2-
Be
(2
(

2
1-
C
2-
2-
[

2-
2-

N

('DI\)I\)I\JI\)I\)l

n

(4 Di n?e@ﬁlll Cﬁmﬁ)&*ﬁ;ﬂ Pmemnwl)pqum, pi per azi nyI )pyrazine, 2-[2-( 1

t
(()1H- I ndeg? fgxﬁg?%gyyfﬁéﬁ@gﬁ g%’r“g%}r{%%l}ig;r azi ne,
enzyl oxzyoz @- Cﬁlowpﬁ@{ﬁ)ét}ﬁb)(ﬂ-&([Jp'lﬂdﬂﬁhrf}@)pyrazme
- Met hoxybenz oxy] - 2- pi per azi nyl rimdine, 2- (
Beth| @xfﬁ}@e&é@p}mwbﬂh@ﬂ%lmp@rzzlnylﬁ/gymwmn di ne, 2-B enzyl -6-(

(35D R Rt ethony o Lplperszinyprasine, e
6- ( Benzy2-[@x#)MRthpyyehyiydthex3A et pyibaragiaylyzirastne, and t heir

phar macol o acc pta | e salts_and sol vates. As nenti oned above, the
conpounds %ffczféﬁesy]afr%%‘ ahoéfﬁ 1-8i(L-pipssazinyipyFazitife t r eat ment (including

prophyl act I2CR Tﬁ@ﬁﬁ@cﬂ&l}suﬁhﬁi%%%&gﬂﬁy} oftl sorders, 20 especially

5-HT~~ receptor-rel ated or in an ani rral (including e.g.
pet s), 15uc2-[4s-Fharo-Bgmethegibdaz)oxg ko tipaicrazingbpyrazine, menory di sorders, such

as Al zhei nmegr S hr eni.a; . nood di sorders, including, but not
restricted I—cgi (gﬁ]“g?e %W@Egz(gﬁl%eﬁwwlmgﬂ epr essi on, incl udi %g both mld
and mani c ly.@g]@gorgbégg,?ﬁﬂfanﬂ%qq berailﬁﬂ?ﬁyr%léjl sor der (SAD); anxiety

di sorders, including si tional 5 anxiety, generallzed anxi ety di sorder,
primary anerigif- lainﬁh)d@nlsloplp@ﬂl)@thdmb@-ﬁbpmefarai‘wbpEl@zmg,bsess| ve- conpul si ve
di sorders, d i 1683 di s rders and secondary anxi ety

di sorders (ﬂg'ugﬁ%‘gﬁ# )«9@ GSgsglggrag{ng@pwapH 'subst ance abuse); pain;

subst aze ab[lIS(eHBﬁwBelyl)d&isiy]r&(] -pipsiaziRipp@sSHe, and urinary disorders, such
as urinary incontinence. Additionally, the conpounds of the present

i nvention 4r eBéY@’@ﬁe?rQrH’IQefﬂé@mPyﬂfﬂldﬁeeat ment of di seases and di sorders of

the centraly e Q\lgj_ NB)_pi of the present invention in
radi ol abel | e[g F\)(I)'r m yﬁg@zty@m(}ﬂ Bé’gﬁgﬁ&%g st c agent. WO 02J~0~-SG - 16
PCT/ SE01102S{3- (Bhnzyloxy?@trﬂzylﬁnxyr}efl @it-pipetapingBpyrodicinef  maki ng conmpounds of any

formul ae h Lsin eact | ng any one or nore of the conpounds or
Fol nul ac dPrEoLpreahy pSiarine

25  2-[(3,5-Dimethoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,

II\)I\)
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1-[6-(Benzyloxy)-2-pyrazinyl]-2-methylpiperazine,
1-[6-(Benzyloxy)-2-pyrazinyl]-2-ethylpiperazine
1-[6-(Benzyloxy)-2-pyrazinyl]-trans-2,5-dimethylpiperazine.
2-[2-(2-Fluorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,

30  2-(2,3-Dihydro-1H-inden-1-ylmethoxy)-6-(1-piperazinyl)pyrazine
2-(4-Phenoxybutoxy)-6-(1-piperazinyl)pyrazine.
2-[(5-Phenoxypentyl)oxy]-6-(1-piperazinyl)pyrazine.
2-[(2,5-Dimethoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine.



herein inc

| udi ng any processes delineated herein. In one aspect

, the

I nvention is a nethod of making a conpound of forrmula (1) delineated
herein, tgkiBgdoaescompound of the follow ng fornula: X~ Z BalyspeYo5R

wherein; (

i} X and Y represent both ni-i4ogen and Z represents CH,

10 15 pyrazine derivative, or (ii) X and Z represent both CH an

represents

nitrogen, formng a pyridine derivative, or (iii} X

C Cr3, Z r ep{eqeren@tthyhbehzyl]oen-®6bpipsrazidyl)pg@ninef or m ng a

ridine derivative, or (iv) Y and Z represent

dy
represents

bot h

formng a

4-trif|uororreth$flp _
ni trogen aféfXxl @éﬁ@wﬁxy)-émzawr%@wﬂ%wpwmne deriviative, and wherein

each Hal isz_qz[@_%ﬁm%psﬂ%n&ﬁ&g%_gqgg%%gﬁggﬁ%}rg%ihge conpound with one or

nore cheni ca

gagents in o Gce a conpou

nd of

general forriz-@-Naphiltdoxy)ethved-h@rgiperazihihpranpeunds of general fornmula (1)

above y
especially
20 Conpoun
pyraziiie-

tii@E’gﬁ&f‘vié%p%%ﬂpt%#)é‘m&P&é&%%%?xﬁ@ﬁg ol | o ﬁSaLeEEEQ
e Y

, I ne: via an O S or

(or R2), are(pFopao-Lenbthoxybantylyogyho-€bmppeumminydfpytdzmest r uct ur al
[y, (1v), 0 (V1) N Hal f~= Hal N Hal ~~ N Hal N~ Hal F3
I(—lal |}\1 H<(51I \/%2\7[)(5sgzﬁl)ﬂ“"f%%é)%ﬁééﬁwﬁf@ZITWQW’@EWE/ 02~19 wherein Hal is( K

hal ogen, W 4.oa@,8/0BE b2y186- 2 hiderazil Ling@r thiol or its cor
anion to pro uceua cgﬁﬁguﬁg o?npgrﬁ%|g§?%?1§ﬂ (ML), (1xy, or

R-(R2) 10

15

20

25

30

2-(Benzo[ b]thiophen-3-ylmethoxy)-6-(1-piperazinyl)pyrazine,
2-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-6-(1-piperazinyl)pyrazine,
2-[1-(2,6-Difluoro-phenyl)-ethoxy]-6-(1-piperazinyl)pyrazine,
2-(2-Naphthalen-2-yl-ethoxy)-6-(1-piperazinyl)pyrazine,
2-[3-(Naphthalen-2-yloxy)-propoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(7-Methoxy-naphthalen-2-yloxy)-ethoxy]-6-(1-piperazinyl)pyrazine,
2-[5-(4-Chlorophenyl)-2-methylfuran-3-ylmethoxy]-6-(1-piperazinyl)pyrazine,
2-(1H-Indol-4-yhmethoxy)-6-(1-piperazinyl)pyrazine,

and their pharmacologically acceptable salts and solvates;

and
2-(Benzyloxy)-6-(1-piperazinyl)pyrazine,
2-[(2-Methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-[(3-Methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-[(3,5-Difluorobenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-(1-Naphthylmethoxy)-6-(1-piperazinyl)pyrazine,
2-(1-Phenylethoxy)-6-(1-piperazinyl)pyrazine,
2-[1-(3-Fluorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[1-(2-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-(3,4-Dihydro-2H-chromen-4-yloxy)-6-(1-piperazinyl)pyrazine,
2-(2-Phenylethoxy)-6-(1-piperazinyl)pyrazine,
2-[(2-Phenoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-{[3-(Benzyloxy)benzyl]oxy}-6-(1-piperazinyl)pyrazine,
2-[2-(3-Chlorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(2-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine,

ods, and

s. Method A:

d to the

N atomin R~

fornmul a

respondi ng
(X): N Hal

N



(M) ~N(Rz) R~ N~ Hal (IX) Hal NR~- (RZ) (MIl) F3 Hal N R~ (R2) (X
wherein RI (or RZ) is as defned above and with the proviso that R~ (or R2)

i's not anyoQbsfe following groups R3 R3 N3 N, ,, ~CH3 CN pdfsBidakes NI ~O
10 The appropriate al cohol, am ne, or —thiol may be converted conpletely or

partially to its correspondi ng anion by treatnent with bases, such as
triethylam ne, 1,8diazabicyclo[5.4.0]undec-7-ene, KZC03, NaOH, NaH,
KOt - Bu, | i2-R-GaMeibiosypeophethonydeo-0rpiptrezihyeyrazihg reaction is carried out

' I t ' et rahydraof uran, .te~~t-butanol or N N
:Jlinrrgt ?1§| :‘/g&rrgn' -@ﬁg@mas’ q{egxﬁagé@é(f’t‘ s (Fraa_lgijﬁ%ﬁzrlgq, The gorrpound of formula
(Vi1), (Vi |2|-D?.r(2(§-ﬂmetﬁéxﬁ&kn&l&tﬁ%@?—%@ﬁﬁi&&i@%ﬁq&%éfﬂ| ar equival ents of an

appropriate am ne sel ected from R3 . . ~N~~JI Ra"NN HCi i H
H 15 and wel(2-PRenydettylpmlfanyl]-9s(le@pérazoylyhwazine,i n a sol vent such as

acetonitrile I oxane et r,ah of uran, .n-butanol, .DMF, or in a m xture of
Sorven s s d r’BFti}SP&(PeCPHSR?@S?’ég??&WnX 4zi08eT) SE01/ 02569

optional | y - 3idians¥eRsfnss | st(1pipaainyljpysarims K-C03, Na2C03, Cs2C03, NaCH,
10 triethyl a[r% ne, p I‘i%l ne]or( ?)hg | i k}é‘,ﬁ.ﬂgt 0-200 C for 1-24 hours to
produce t he-Harghderabergyl)sudfanml]H-(1rpiperawinyl)3agine,a nitrogen protecting group

as defined . 1 subseqguent ..N rptection.. s carried out by

convent i ona%zg &Oﬁéﬁ%%ncgs%ﬁ )Q%Hlog@é{%yﬂ)ggheo Xgﬁés)'((,ﬁﬂggﬁ?szl)p?%?@gt ive Groups in

O gani ¢ Syrp-je@sInddPEy])éHorY]-6-( BpipgrazikdPpy@rinsubsequent editions thereof.
Met hod B: Conpounds of fornula %I),are. prepared by reacting a conpound of
f or nul é\o(VI2|'5HZT3(1Hv’lnldpb‘,1-)1{)IL‘31>@PX)25]”6 WpipsFE iy )RVHBRING, 4- hydr oxysubsti t ut ed

pi-peri di ne comROUBANYS. (I BipehiHdybithidine,
4-[(2-Methoxybenzyl)oxy]-2-(1-piperazinyl)pyrimidine,
2-{[3-(Benzyloxy)benzylloxy}-4-(1-piperazinyl)pyrimidine,
2-Benzyl-6-(1-piperazinyl)pyrazine,

15  2-[(3,5-Dimethoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
1-[6-(Benzyloxy)-2-pyrazinyl]-2-methylpiperazine,
and their pharmacologically acceptable salts and solvates.

As mentioned above, the compounds of the present invention are useful for
the treatment (including prophylactic treatment) of serotonin-related disorders,

20  especially 5-HT,, receptor-related, in a human being or in an animal (including e.g.
pets), such as eating disorders, especially obesity; memory disorders, such as
Alzheimer’s disease; schizophrenia; mood disorders, including, but not restricted to,
major depression and bipolar depression, including both mild and manic bipolar
disorder, seasonal affective disorder (SAD); anxiety disorders, including situational

25  anxiety, generalized anxiety disorder, primary anxiety disorders (panic disorders,
phobias, obsessive-compulsive disorders, and post-traumatic stress disorders), and
secondary anxiety disorders (for example anxiety associated with substance abuse);
pain; substance abuse; sexual dysfunctions; epilepsy; and urinary disorders, such as
urinary incontinence. Additionally, the compounds of the present invention are

30  generally useful in treatment of diseases and disorders of the central nervous system
(CNS).

The compounds of the present invention in radiolabelled form, may be used

as a diagnostic agent.



HO N-R3 {XlI) 15 wherein R3 is as defined above. The reaction is carried out
in a solvent, such as toluene, DWVF, ter-t-butanol or dioxane, in the

presence Qb @ hase: such as 1, 8-di azabi cycl o[ 5. 4. 0] undec- §; ‘ _
KO-t -Bu, NaH /gr the like, at 0-200 C f&6—1-24 hours. The nF?{gg‘é‘e’“ﬁ}E omin

(XI') may be protected with a suitable protecting group, 20 preferably
t ent - but oxycarbonyl, trityl or benzyl. N Deprotection is then earned out by

conventional metTadimvenitioh relates fomethdds of mbleidg icomPowide of kaviefomnalaps i n
Organic Synthesis, John Wley & Sons, 1991 or subsequent editiqgns thereof.
Met hod C; = A\SrEvbEATERISNE Feaotg 4y (Ony op MO, Pidha cermpopnds enfarmpdpeslelineisund of

formula 25 . ( I with an appropriate am ne,
sel ect ed frl’%]rném"rl!zé“cﬁghﬁ@,y.p%%&&ﬁf’ﬁ@aﬁ%t}% NN H3Ci i HH WD 02L10.t~G
PCT/ SE01/ 02~69 @ ofe dspByilthexireankish id alinethof iof giakihigniecoapanad ofifofnilla (HO N- R3

X 5 and where R3 and R4 are as defined above to produce a conpound of
]g 02 rrZJI a ( Xidelingpted bergip, taking a compound of the following fonnula}? w

£
2N

wherein; (i) X and Y represent both nitrogen and Z represents CH, forming a

Hal Hal

pyrazine derivative, or (i1) X and Z represent both CH and Y represents nitrogen,
forming a pyridine derivative, or (ii1) X represents C-CFs, Z represents CH, and Y

10 represents nitrogen, forming a 4-trifluoromethylpyridine derivative, or (iv) Y and Z
represent both nitrogen and X represents CH, forming a pyrimidine deriviative, and
wherein each Hal is independently a halogen; and reacting the compound with one or
more chemical reagents in one or more steps to produce a compound of general
formula (I) delineated herein.

15 The compounds of general formula (I) above may be prepared by, or in
analogy with, conventional methods, and especially according to or in analogy with

the following methods.

Method A:
20 Compounds of formula (I) above in which R; (or Ry ) are bound to the

pyrazine-, pyridine- or pyrimidine ring in (I) via an O, S or N atom in R; (or R,), are

prepared by reacting a compound of the structural formula (III), (IV), (V), or (VI)

O
Hal” >N” “Hal  Hal” N° “Hal

(1) (V)

Hal” N” “Hal  Hal” N® “Hal
V) (V1)



-19 Y; Hal X Am (XI'l) Y 'z An X Hal (X111 ) wherein Hal is as defined
above, and X, Y, Z have the sane neaning as in fornmula (1), and Amis an
am ne resjgl kected fromR3 Rs Rs N,,.CH3 N1 N.C 20 and
where R3 angﬁlﬁﬁare as defined above. “fhe reaction condi t?o?st?r%@ e those
described for nethods A and B above. The conpound of fornula (XI1) or
(XI1l) is reacted with an appropriate al cohol, am ne (other than those

defi ned forwlﬁiranamm)hmoehhw;th apppropriate amarpalocicl gr dtslwrstst 0 produce a
conpound of the formula ( . The reaction conditions be those descri bed
for nethod cAnsHORAinSARE tRProdica aspmpeiepfprwa (Y Hy (yﬂih FXas0ord&Di ned

above, the subsequent N depro ction is carried Qut by conventional nethods
such as those descri bed |n ctive Groups iff Odganic Synthesis, John
Wley & Sons, 1991 or subs editions thergof [Mthod D. According to
anot her general process Halhe SUzula (Ropact i blal foN a RefRpw, see: Chem Rev.
1995, 95, 2457-2483), the co ﬁ)unds of formul a é)" wherein RI or R2 are
aryl or heteroaryl may be prepared by reacting onpound of fornula (111),
(I1V), (V), or (V) with a boronic acid derivativE€Fgf the type

heteroaryl -B(OH) 2 or aryl-B(OH)2, where heteroar and aryl are as defined

above, in the presence of a sition netal 2/ ~O0l~ -~0 -

PCT/ SE01/ 02519 catal yst such ag| (Ph3P)4Pd, whe resents phenyl, in a
sui tabl e sol vent suclRgsRS a et | (e.Q. ,"@lZ destR@ thatie or
tetrahydrofuran), in the presgnce or absence of wafer, or an aromatic

hydr ocar bon (e. g t ol uene). e reaction is pref’@r abI y earned out in the

f
presence o uta6 V8D 2 B0t SBbie APk ISAS TG R BL R SFO0RR S, o
conpoung ofoffﬂggmb@m(g%&%ﬁpsor (XV) Y, z Hal X~Ar or Het eroaryl (xiv) Y, z Ar
or Heteroaryl X~ The conpound of fornula (XIV) or (XV) is reacted

with 1 to 10 nol ar equival ents of an approprlate am n%sel ected from

/[ j ~CHj N lR Q
) 4
HaC N

The appropriate alcohol, amine, or thiol may be converted completely or partially to
its corresponding anion by treatment with bases, such as triethylamine, 1,8-

10 diazabiéyclo[S.4.0]undec-7-ene, K,CO3, NaOH, NaH, KO-z-Bu, lithium
diisopropylamide or the like. The reaction is carried out in a solvent, such as dioxane,
tetrahydrofuran, tert-butanol or N,N-dimethylformamide (DMF), at 0-200 °C for 1-
24 hours. The compound of formula (VII), (VIII), (IX), or (X) is reacted with 1 to 10

molar equivalents of an appropriate amine selected from

Ra

Rs
N_ «CHs N\|_
TR
e N \
H H

15

and where R3 and Ry are as defined above, in a solvent such as acetonitrile, dioxane,

tetrahydrofuran, n-butanol, DMF, or in a mixture of solvents such as DMF/dioxane,



RBR3N-,,,~CH3 CN ~JI RARHC'NN I I HH10 or a 4-hydroxysubstituted
pi peridi ne conpound (XI) HONR3 (XI ) 15 20 to produce a conpound of
formula ( Jhere R3 and R4 are as defined above. The i

conditi on\gbr?gg&ﬁght hose described for—h®thods A and B aboggfgﬁg{(ﬁg@ E. A
conmpound of forrmula (XII) or (XIIl) is reacted with a boronic acid
derivative heteroaryl-B(OH)? or aryl-B(OH) 2 to provide a conpound of
formula (I : r; r i V) e tion

condi ti ons)0 “ik/i?‘%lg nl?ﬁ{)e%sﬂée%ggecﬁaybﬂéﬁé’l Sﬁlcﬁgsf %%O%%,&%méb§%dr§e}a%g§cﬁound of
formul a (I kriéBylaleeCPytidfidé Scthe 0ikadOIH0 °ColaP D.2Athobfs th PEstilcattel ) by mnet hods
well known in the art. The processes descri bed above may be earned out to
gi ve a conponnpduraf oftfuemila (n¥ihem Ri; s 4 hidroger protekting groap abdskneadrabage,an aci d
addition salt. A pharnmaceutically WO 02/i (1-1SG _21 - PCT/SEQ /02569
accept abl e thsulsegyentt i on sal t may be obtained by dissolving the free base

| n 8 s t At e 0rEaNis SALKE Bt B thrlyeRil ekl Sfthuk bl WedAnaipaci d, 1 n
accordance W th- convent: onal procedures tor preparing acid a ition salts
from base @poipaivedSroupsxiarguigasic Synthesik,tJohm Wakdyt& Sonsyilagl acsubsequent mal ef i ¢
acid, fumaric, acid, %ucci nic acid, 5 nethanesulfonic acid, acetic acid,

oxal i ¢ aci @ditigahthgreetaci d, hydrochl oric acid, sul phuric acid, phosphoric
acid, and the |ike. The conpounds of formula () nay possess one or nore
chiral carbon atons, and they may therefore be obtained in the form of
optical isdiehelBe.g. as a pure enantioner, or as a mxture of enantioners
(racerrg@e) or as,a mxture. co tzi'ani ng 10 (gi)astereomers. Tla%g?e aration of

m xtur 8§ of opt iICHPOPEGHRIIIEYa GRAL HCPRIPE VL A ROHEMRPUA R IR wn i n t he
art acid mwng,f(wn > XBOR §X) BEoRGHitIEY 8thy@oxlysidstitutiadlip&idisd &ndosadi on of
salts with optical active (chiral) acids or by chromatographi c separation
on chiral @@fmmtilﬂ(ﬁhe necessary starting materials for preparing the
conpounds of formula (1) 15 are either own or may be prepared in anal ogy
with the preparation of known cg}r}[@u S. {]i_'{accor dance with the present

i nvention, the conmpounds of formila (\), ,fin"Bhe formof free bases or salts
wi th physiol ogically acceptable acids, Can be brought into suitable galenic
forms, such as conpositions for oral gﬁ@, for injection, for nasal 20 spray
adm nistration or the like, in accordance with accepted pharnmaceuti cal
procedur es whedghRP RdsREAET Ao, conposi tions according to the invention
conprise an effective anount of the conpounds of formula (1) in association
wi t h cbipat i bl e Thhacactaeistdaoadd gut fic e sglvat) sack as tolwene AWVE;, teal-bytawrl odi | uent s,

as are well _ known in the art. The carriers,. . b ny Jnert_material,

or gani ¢ or HGRGAR I Preenee b e sugh b A< Sbosde Dt AWBEtRT S ut aneous
or par ent enghry @l s N bOfRe 1ikECH 08850 AL T-243LAL I N, gum ar abi cum

| actose, mcrocrystalline cellulose, starch, sodium starch glycol ate,

cal ci um hydr ogeThp hisgeaatem ma@iesiayive ptatentet with naiitable potdctiog galupsi | i con

di oxi de, and the |ike.. Such iti | tain oth

Chas! nacol SEEAPhertporsCabERT Lm0 B ] A PRaR i ia it hry Gamed gubya

st abi | pger gony¥atibhdl eheBtRI9 kdch BMbS dek@ibRd iBProtdcfive Grbis iR @RPdrse buffers,
e

and the |iKke.
Synthesis, John Wiley & Sons, 1991 or subsequent editions thereof.

Method C:
Compounds of formula (I) are prepared by reacting a compound of formula
25 (I, (IV), (V), or (VI) above with an appropriate amine, selected from

Rs

I ®)
HaC” N
H

R3

(o

H

«CHa



The conpositions according to the invention can e.g. be nmade up in solid or
liquid formfor oral adm nistration, such as tablets, pills, capsules,
powder s, r eIixirs dlspersable ranul es, cachets, i jes and
the |ike, ﬁllx)l’?li{}ﬁe formof sterile 9/~0~sG -~2 - PCT/ EEE)#@%&SZ%J

sol utions, suspensions or enulsions for parenteral adm nistration, sprays,
e.g. a nasal spray, transdernmal preparations, e.g. patches, and the I|ike.
As nent i onedr abdwdroxlyiebstitugdpipsilif confppuhd (XNt i on may be used for the
treatnment of serotonin-related disorders in a human being or an ani nal

such as 5 eating disorders, particulayly obesity, nenory disorders,

schi zophreni a, nood disorders, aniO di Rers, pain, substance abuse,
sexual dysfunctions, epilepsy, and uri y disorders. The dose | evel and
frequency of dosage of the specific cogR?Pnd wi |l vary depending on a
variety of factors including t he poten of the specific conpound enpl oyed,
t he netabolj i f &ﬁﬁyo t he
patient's adélg,ﬂf)eggk gﬁﬁfé éégﬁgéég &Eéﬁﬁ%ﬁ&g&éﬁx di etu M%ﬁ%gmg%ggttq)ne of

admi ni st r atorqXIlI):at e of excretion, drug conblnatlon the severity of the
condition to be treated, and he pati ent undergoing therapy. The daily
dosage may, for exanple, r Jrom about 0.001 ¢o about 100 nmg per kilo
of body wei ght, adnlnlsteéai sijngly or nultlply ses f rom about
0.01 ng to about 25 ng |1y, 15 such IS glven orally but
par ent er al adninistratl may aI e choseHA"VMI efgﬁﬂnces cited herein,
whet her in print, electronic, (xpomput er r eadabl e spﬁ fage medi a or ot her
form aPe expressly |ncorporated by reference in |r entirety, including
but not | i njh@EintiPal i9RSdafiacd bove) ddCX,E8, Z hewy thaksme Riellih€ ad indPSnulaext s,
treatises, Internet web sites, databases, patents, and patent publlcatlons
20 The i nve®) AR islanmevindresidne seleqted Bamwi t h t he fol | owi ng exanpl es, whi ch

however, are for illustrative purposes are not intended to limt the scope
of the inventi on. EXAMPLES Cener aI: 25 The structur es qi t he prepared
conpounds were confirnmed by st and&sd spectro éopl cal hhods, and el enent al
anal ysi s and/ or high resol ution ! N vvere i ned on a JEQOL
JNM EX 270, a Broker 400 DPX or B oker 4spectl/{g‘[]1eter | R spectra
wer e obtained on a Perkin El mgC CTRUM 1 & FT-1R spectroneter. High

resol uti on M5 was obtained on a Mlcronass LCT 30 spectr@net er. El enent al
anal ysis was perfornmed by Mkro Kem AB, Uppsala, Sweden or at Pharnacia
AB, Stockholm Sweden. Melting points, when given, were obtained on a Buchi
or a Gl | erdndaviereRL hndBy pmia@tdeﬁ:mmmsnmrrebcﬁbn counditiorisandyelsk thoseND 02/ ~O~SG
_23 - PCT/SEQ [/ 02s® EXAMPLE

2- (1- Napht rgﬂseréaqdcfsewwméqéxmns& apoveyThespmpeunad of fpsmylad Sl or GRIIDfs

g g odl chl OrrBQéfél Oitﬂ%%ﬁ@%ﬁﬁ?e a%of?&d% le?{gﬁ%&n gﬂg@&%mﬁgr@gm%%v 348 1”95

2.2 rrrml) adr thiobos itseopesspdnding anidne to pmdué@mcmpomﬂldﬁﬂfecfoﬁhula@nmﬂsrrper ature
and nonitored by GC. After 3 h, piperaziiie (189 , 2.20 mml) and NaH
(55% i n oi ITeaddigniegndifions @i by th%@sdﬁﬂﬂ@ﬂ fpﬁ{r@thdeA payet WhenRsask at room

tenperature.. The reacti on m xt ur r t enper ature. f,or 24 h.
rereor ventiagEna e g Gath i drhe BRard el e et MRS st *f 671
g, 7.8§§ mmitby%ﬂvelqaoﬁﬂ%mdsrsudtﬁas(tﬁos@@es@médmpr&wu% G%hpé@ﬁ Orgafied under

reflux for 5 The reaction mxture was directly | oaded on a short colum
of silica g“esrnthe@}s, JahasWileys &uyans k08 nertsybsaqppnt. edptions thereofi t h
MeCOHI di chl oronet hane (1:9) funushed 0.41 g (64% of the title conpound.
HRVB ~n/z calcd for Cl~HZON4AO (M + 321.1715, found 321.1721. Anal.
(019H2pN40M6tha>dE520) C, H N 15 EXAWPLE 2

% [Cﬁl é?oFgufg%%?g @%ﬁé%%,q@éq}ﬁ%f lfaz;q?(%l@)agtyorna%(I)rnaerewg[veg)eelChem

20  Rev. 1995, 95, 2457-2483), the compounds of formula (I) wherein Ry or R, are aryl

or heteroaryl may be prepared by reacting a compound of formula (II), (IV), (V), or
(VI) with a boronic acid derivative of the type heteroaryl-B(OH); or aryl-B(OH),,

where heteroaryl and aryl are as defined above, in the presence of a transition metal



20 To a solution of 2,6-dichloropyrazine (298 ng, 2.00 mmol) and 1-(3

fl uorophenyl )ethanol (308 ng, 2.2 mmol) in dioxane (5 nm.) was added NaH (55
in oil, .2 nnnol ) at roomtenperature. The reacti ESbBEs Was
stirred g\\g]gimﬁ?éﬁt. Water (0.5 nL) waf0added and the MX?EF@%@‘E@ti rred
for 15 mn. Drying (K2C03), filtration, and concentration in vacuo gave the
title conpound as an oil 25 (0.55 g) that was used directly in the next
step. M5 N gidvd shdt4d wtere Ph r ts phenyl, in a suitable solvent such

2-[1-(3- Fl uoro 3ny|)e(%bﬂ%§gsf??6- CL ol pBr azI Nyl ) pyr azi ne. Am xture of the
product fr o &h&fe.k., dibdmdthonydethand odBtrghydrofdrad),rinthe)pregenpesawbidnee 30 (1. 03
g, 12.0 mol ) and KZC03 (1.00 g, 7.2 mmol) in aceto,ni'_trileaéi?y m.) was

heat ed undeMaiekOF a% At hyArocamen (3.2., teducp). dBs reacon simsierabtagied (15 i)

and water ( I : : j t hrough a

short col urrﬁu tg%r 2h§}$§%g@§e uas?g%%%ﬁf ]e ﬁ??%g{t%hdégg%{ﬁlﬁ?égésﬁgmg{éﬁ?'gf 0 give

0.72 g (555%odifm tixbotdtt) a acoighie techpamture WO A uR+6 Brovade a cdipbufdEOl/ 02569 an
il. HRMS niz cal C?g{ or 6HLO9N4A04F (M + 302. 1543, found 302.1528. Anal.

| 6H 1 2 (g1¥%) ot . H N EXAMPLE 3 5

1, 3- Benzodi oxol - 5- yt met hoxy) - 6- ( 1- pi per azi nyl ) pyr azi nef Acetate. Step 1:

1 0

o]
(
2-(
2- (1, 3- Benzodi oxol - 57 ylI'meet hoxy) - 6- chl or opyrazi ne. To a Ui on of
2, 6-di chl oropyrazin {(29 ng, 2.00 nmmol) and pi peronyl jal cohol (335 ny,
2.20 mol} in dHeXaNE X5 MAjorwesterddyed NaHAf 55HYekdbriT ﬁ?nqugp 96 ny, 10
2.2 mol ) at roomtenperature. The reaction m xture was stirred overnight.
Water (0.5 nL) was aggey and the m xture was stirred for m n. Drying,
Na2C03, filtration and concentration in vacuo furnished én oil (0.54 g
that was us@Ede chimppemi pf forntubee(3¥y or €€pis redRidd with 1 tc &0 odldrequigsizig CIN203
(M+ 264.0302, found 264. 0%83. 5 Step 2:
2-( 1, 3- BenzHHERRATIAk IMMESHEYSY I8 1- pi per azi nyl ) pyrazi ne, Acetate. A
m xture of the product fromstep 1 above (0.54 g, 2.0 mmol ), piperazine
(0.86 g, 10 mmwl) and KzZC03 (1.00 g, 7.2 mml) Tn acetonitrile (5 n) was
heated under r eflux for 5 h. After NaolGHag, 'ﬁ%l acetate (20 nL) and
water (5 nL) were added. The saved |et hyl acetate-tRByer was filtered through
a short columm of silica gel usH A~ met hanol re‘gliyl ether {1:1) as
eluent. This furnished the free basejof the tit}e conpound as an oil (0.43
g}. Thiigy material was dissolved in nmethanol and acetic acid (0.5 nL) was
added. The solution was concentrated. Diethyl ether (25 nL) was added and
the flask V\msa%hﬂfﬂmhywhstimtedmidmei@mbmﬂéﬂ&rted. The crystals was
col l ected, washed with diethyl ether and dried in air to give 0.34 g (45%
of the title 25 conpound: np 124-%&7 : VB rnlz calcd for G 6HL8NACS
(1v17+ 314.1379, found 314.1308. al \ ( gNAO3 CH3COOH 1.6H20) C, H,
N. EXAMPLE 4 2-[(3- Met hoxybenzyl ) oxy]-6-T1- pi perazi nyl ) pyrazi ne, Acetate.
30 Step 1. 2-Chloro-6-((3-net hoxybenzy1)a|pxy] pyrazine. To a sol ution of
2, 6-di chl oropyrazi ne (444 ng, 3.00 mmol ) and 3-net hoxybenzyl al cohol (455
ng, 3.30 mMwlprodutedicorpoend of fiskhuladh aad dddrdNRd-hrdI, &fe nndefided abdve. ng, 3. 30
mol ) at roomtenperature. The reaction m xture was stirred overnight. WO
02/ ~O-~G - 2bhe repetiomsppditigns By hg those descrbed for msghads fyandsR ebeiee (10 nl) were
added d the m xture was stirred for 15 n vn and then filtered. The
filtrate was dried over KZCO3 and concentrated to give an oil (0.86 g) that
was used di Methol\E.i A coinpomekads fotrayda (XB) o311 H0rehdibdivith abhoBirgpacid
2-[ (3- Met hoxybenzyl ) oxy] - 6-81- pi perazi nyl ) pyrazi ne, Acetate.

dérivative héteroaryl-B(OH), or aryl-B(OH); to provide a compound of formula (I).

Heteroaryl and aryl are as defined above. The reaction conditions may be those
described in method D.
20 An obtained compound of formula (I) may be converted to another compound
of formula (I) by methods well known in the art.
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



A m xture of the product fromstep 1 above (0.57 g, ~ 2.0 mmol ), piperazine
(0.86 g, 10 nrnol) and K2C03 ( 1.00 g, 7.2 nmmol) in acetonitrile (5 nm.) was
heat ed ungdgi,i@ksux for 10 h. After cooling, ethyl acetat 1coWNas
added. Thesgtyﬁyf acetate |layer was washed with water and ﬁ(r:f/%%%h‘rﬁlged over
Na2C03, and concentrated under 10 reduced pressure. The residue was

di ssolved in diethyl ether. Acetic acid (0.5 nL) was added and the sol ution
was | eft atcdepabletaeidoeiditionrselt ity beropsdimdd byzdissobring fhledree bysd imlasuvteble

col l ected, washed, with diethyl ether and dried.in vaccumio give 0.54 ¢
(75% of t RESHICSPEERIARSIFAURE M sehion pal 0 a0 FEPHABEA VAT or O 6HpONAC?

+ 300.1 : - NGOR2 & g@g}ﬂk H N 15
(E)I\(/’AI\/PLE 5 g&ﬁe E{I%Iﬁ%%gﬁg%%?f%@%%ﬁ%%era2| rfrfl gpyra2| gl,glds'
Di hydr ochl &xaaples 8f afalition @itEnningaéidp &2 maleik exigdbbmzayic)aoidy pogimae acid, The
title conpound was,. prepared accardi to the procedure of exanple 4, step 1
20 start | hGRBRIEOB oL st 6 agin I 28 bR SYE B BeRloric 58 her hoxybenpyi
al cohol ( 3Qg,kc a%ici—’,?h%ﬁﬁbr)ic and fMaHhé fle. % in mneral oil, 96 ny, 2.2 nmol).
e

The yield of "the cru product was 0.49 g (98% and was used directly as
such in the nexfThsteppouuds of for@sl (OMnay pe4RAEs ont or vateodhifabearBiPHOmME1 N202

(M + 250. 050 found, 250. 0522. 25 St 2. -

S (27 Wt nay Bk By BTEPIE SR PLOF A o RS B IRA S AP | de. The
title conperffionRRs o?aeh afigdraeeabhtidifert &a&éﬂﬁat?%?%@d%ﬁﬁtu@é céntafipbe 4, step 2
starting fromthe product of step 1 above {0.49 g), piperazine (0.86 g, 10
nmol ) Hhd Kizgssopern dhe separapiomed mixturgsiod ogtcad isomers to@btagapeof the title
conpound a . o |- ' . 139 The fre [ ved in
et hyl et her%nagﬁlg%gkssl(s)ﬁ%pi\%ﬁagfl Qwé%lgaﬁlﬁd? 2ﬁt’ f%)/rl é}grtn%feCf‘ Eﬁ@%&ﬁ%& f%ﬁ@'?r%ll no nore
pr eci pi t at erysadliaticmetkaltd Mthppeacilpi dctive (oharal) @oilds ecbe chromasdpeaphvd t h di et hyl
ether, and dried in vaccumto give 0.41 g (56% of the WO 02/ ~O~-SG - 26 -
PCTI SEO1l 0s&RetrtionopShirel o8- np 171-173 C). HRVS nal z cal cd for

C ~H20N~02 (M + 6 RN For ) C H,
N. EXANPLE 6 5 ﬁ??géegémt{“g%gg%%%%ﬁ@ gg{x‘]plt@a% tpe (ﬁ%‘gr azl ngl%%’i}%@ne,
Acet atk. Staeeither tho@ml armoayted fi8pdred irf dnatogg tvatiztié prepyiaym af kawevn The titl e
conmpound was prepared according to the procedure of exanple 4, step 1
starting f FYRPPTESHi chl or opyr azi ne (444 ng, 3.00 nmmol ), 3, 5-difluorobenzyl
al cohol (475 My, 3Riaifih AbrbR hORHoIBREBRIL forhfith (1 in 3. 30

Wi

mrol ). The solid 10 product was col | ected, washe h water, and dried to
gi ve 0.77 the(foo0%f fre¢ basheorsalid avithrdueiotogidally aowsptableendiddi eamdhelbyoughtt he next

step. An anal yt.i | samnple was recrystallized from di et hyl. ether/ hexane:
2001 & AR AP En A Rcl S LRI Bt o Re d oS BT 5 ™
2-[ (3,2 Di kprdpaarapistialip@ sy fhe Gike linplcpid ae With) PyéRed plermleaitiaile. The title

conpound was prepared according to the procedure of exanple 4, step 2
starting fPeeeduies. Snelpharmagcusicalcompapigons gagoriingfo the MVeNntigROMPIiSe per azi ne

0.8b g, 1 P i el . 4 ;
(70- 72 % H%‘R/(éfg-%’%zaﬁ%g tléﬁqﬁ‘%‘ﬁ d&%&fgﬁﬁ_@uw;ﬁ ?Bsél"%g'kgmﬁ%ﬁ%ga@gé ./()129?)
Anal . (d SbhahiabidicallPiccepiditeOchi riekA}erials, bl dilientsXds\dPk el known in the
2-([1,1" -Bi nyl | -4-yl met hoxy) - 6- (\1-.pi per azi nyl razi.n cetate. Step 1:
> (11 1 - BrBnGHRAres Jiioe Aox Vieraneniity Sapnasr otbapts FEbls £ 8€thpound vs
pr epargd a?%ﬁﬂh&ﬁls} Qibkii ﬁl@%@&‘;ﬁ’#&ﬁeﬁf adXRERbBort} sudf 8P whted ! gldtinNgurh F OM
2, 6-dichl oropyrazi ne (444 ng, 3.00 mmol), p- pheniyl benzyl al<tohol (607 ny,
3. 30 mvl ) amhuiiakc{ds6amicrocnystediig cabiulose, siptchygodigmatargnglyyolate,

56 57 C MR Byar G AGRERG, HRkSetins iehales Bidit oldiinl uidoR FRGRE"S: ™
2-([1,1" - Bah@RYikb - SirchlcoRbbANNIs Bay dsPLRRAADIRY bha208lopiRallfectivet €. WO

- 02L10~5G 27 - PCT/ SE01/025@& The title conpound was prepared according to
t he procedagentsfndsenyshieons] additeyespsuch as stabidizers.onettinga g@plsferst ep 1

above (0.5 1. pi azkne (0.86 g, 10.0 mmol ) and KZC03 (1.00
g, 7.2 nm glﬁ%urélggégﬁg%%%rsgm?ﬁ%&/;%&np 102-104 C. HRVS nalz calcd for C~ ~
H22NAO (M + 346Thd 8émpdsitiond adcidihg 0 theAddntion Cah d.g HEADEAE uGn36EMLk 0. 55H20)

C, H N EXAMPLE 8 2-[2-(3-Chl orophenyl) et hoxy] -6-(1-pi perazi nyl razi ne,
Acet at e.  liquid form for o[ral ac(hm'nistration,p such%s %ablets, p%ﬂs, capgl}leg p%wders, sy¥u1;sf)y

elixirs, dispersable granules, cachets, suppositories and the like, in the form of sterile



Step 1: 2-Chloro-6-[2-(3-chl orophenyl)ethoxy] pyrazine. 10 The title
conpound was prepared according to the procedure of exanple 4, step 1
starting b-di chl oropyrazine (444 ngy, 3.00 nmmol) an

n}chloroﬂ&én 4&“ al cohol (515 ng, 3.3%2mol) and NaH (SSgC?ﬁE%WRgPaI oi |
144 nmg, 3.30 nmmol). The crude product (0.92 g) was used directly in the
next step. MS mz 269 (MtH)+. 15 Step 2:

2-[2-(3- ChIs@ruﬁ@ﬁbewdp)sﬁgl&@@f]enﬁﬂsﬁ&rsﬁbppdramex&yhdrnws@ranag Sp ?gteagt @naddle title
conmpound was prepared according to the procedure of exanple step 2
starting frspryt iensgersnal preparatignse pg1paphsscandohelikey, 3. 02 mmol ), pi perazi ne

126118 ¢ rirne I EREg ol e ufloylasar BBnspobh By veiid g8 €010
318.1249. Anraiment Q‘éeﬁbiomn*x@lb%@ﬁﬁd&lﬂmﬂmﬂ)elhg oMNin IKAMPEEChSis

6-(1-Pi g)er azi nyI )-2-pyrazin 1,2,3,4-tetrahydro- 1- napht haI enyl ether,
Acet at e?  Steafingdisordes mcléaféﬂo@S@Y:@?fé‘?rb’Mﬁl%s’fchiémﬂﬁqlsé‘f*ﬂﬂdoxy) pyr azi ne.

25 The titl l e 4,
crep 1 st aTCREER MRy BloBLERALE CURERE Shilg, SRl REBRAS Hflaflyy = 2™ ©
1,2,3,4- tetmdlamdanydkomdmht'ﬂlméddﬁ%rehmd tBeq’iﬁnmmﬂc)os@gwaMad-kp(e&&i%l noil, 144
ng, 3.30 nmmol ). The crude pr aduct vvas used directly in the next
step. M5 meempgung Wilkyary Sléﬁnétf@ﬁn? Va@emo f}@FsazE?lH pg the. Wn&z.o {he

1,2,3,4- telsha 95&@&3@%&1@%@% nfeftzib%hc B b leﬁ_%\ﬁ othétdn srapound was

prepared ac ing to the procedure of exanple starting fromthe
grz ;)dijgﬂo 01;3 csgmpuﬂdp&ﬂmp@lc_n S 8(1105 ags, bpdyavedghtnpamieyal hpameim dne rl@(ﬁie&ﬁdg,mellgf YV\DI N
t nun ie
050 o (SSUAETHTHSH. PP XCrgRon ﬁ’f@géar@blmwo%m%ﬁwgﬁacea%? & 18H2-NA0
(M + 310. 170%4reatfeﬂ%ﬂtﬁé93ti]e?199nd th@ P? , fé.exhinply, S
EXAMPLE 10 2-(1- Pi perazi nyl ) - tr| uor onet hyI ) enzyl oxy] pyra2| ne,
Acet at e. Strageiron aighit §¢ 191 ang {ombetltrqu e pentelhef bode eyt ipiyleredi ne. The
title conpaoun r acco h e 0 4, step 1
Starting T oo ERyRpRPR Bl €5 AR Mok T R A5G D Tudfasf BRI
4-trifhsor goet ba&d@ga fydivérDorally bit@arenepdl aagnn@traﬂmrmw Als@bélciNséh. (55% i n
mneral oil, 144 .. 3.30 Mol ). Recrgstal lization from hexane glave 0.81 g

(93% of the ti tAlbreé@w@ﬁ mHed hﬁselewb@ . In PENelechemc (qURHyter ToRg

(C~2HsC1F3 o e

- (1 pi por Ao edie pPyndrionhPRe Sxpressly inopmporated by refescnce fn heir ety o g
title conpomuiaﬁmgbummﬂmned tacabaradtsmgnmbs,tjbemarspptﬁﬂmateom;‘ tertspingaltices), step 2
starting fromthe product of step 1 aove ﬁo‘#gﬂf (% 1.89 nmol ), piperazine
(0.86 g, 1entﬁWGWC‘éﬁéFSKi’féﬁ%ﬂ Sgs1 PENts, and POEENhPIHBIOMIONg; o d: 0.36 g (4S%: np
84-85 G M5 nal Z33Sdulibit will B b Yilstratahvith tfh@rfol%gexdﬁ%h@so M+ 338. 1054,
found 335.1063. Anal. 20 (CLGHL~CLF3N4O EXAMPLE 11

2- (1- Pi per dwimeyér) are fQBﬂlpytratmenvymMSm«yqtpmead@dT@ limaig st ene itk 1:

2- Chl or o- 6 3 ﬁél’l di nyl met hoay) pyrazi ne. 25 The title conpound was prepared
accor di ng ‘procedure of exanple 4, step 1 starting from

2, 6-di chl oropyrazi ne (444 ng, 3.00 mMEXAMPILEStI nic al cohol (360 ng, 3.30
mmol ) in dioxane (5 nL) and NaH (55 % in oil, 144 ng, 3.30 nmol ). The crude
product, olieariEd as an oil (0.72 g), was used directly in the next step.
VS ntI§5221 ~} +

TheQtructures of the prepared compounds were confirmed by standard
spectroscopical methods, and elemental analysis and/or high resolution MS. The
NMR data were obtained on a JEOL JNM-EX 270, a Bruker 400 DPX or a Bruker
DRX 500 spectrometer. IR spectra were obtained on a Perkin Elmer SPECTRUM
1000 FT-IR spectrometer. High resolution MS was obtained on a Micromass LCT

30  spectrometer. Elemental analysis was performed by Mikro Kemi AB, Uppsala,
Sweden or at Pharmacia AB, Stockholm, Sweden. Melting points, when given, were

obtained on a Biichi or a Gallenkamp melting point apparatus and are uncorrected.



Step 2: 2-(1-Piperazinyl)-6-(3-pyridinyl methoxy)pyrazine, Acetate. The
title conpound was prepared according to the procedure of exanple 4, step 2
starting product of step 1 above (0.74 g, 3.35 j azi ne
(0.86 g, {i\féﬂﬁ‘/ﬂ) 02/-40.1sG _29 i PCT+2E61/02S&® mmol ) am@&@”?‘? 00 g,
7.2 mol). Yield: 0.73 g (44 %9; nmp 98-99 C MS mz 271(M+. HRMS rnlz
calcd for ClaH~~N50 (M + 271. 1433, found 271.1425. Anal. (Cl4H1~N50
CH3COOH) CEXAMELES] EXAMPLE 12

2- (1- Pi perazinyl) - 6-{ 2- (3-pyridinyl)ethoxy] pyrazine, Acetate. Step 1:

2- Chl or o- 6-2[-@—-%@1&13’ ngthoxye-Horiperdainyinysazivpe title conpound was prepar ed

di t i
5 6ndt onl or S RN RIR Botind 298 si3h 308 1 Iphetianct ;405
ng, 3.30 B4y man2l20athd]phodibrarei (5 eils) wai ddded MAHRES %Sin3Qinermbil, 96Tkg, cr ude

product, obtained as an oil (0.62 g, 88%yield), was used directly in the
next st ép. vsrgrql),at yaom tapyneratufes fhoreaction was stirred at room temperature and

2- (1- Pi per ggi -h@- L Ba idi : Y¥cezl o, 45 .-The title
compound val B Ge ARy b b BB LY, DU PRI oSS gl 0°,
starting fr9%mg,e2 pneduess akied trep thHe rebaioa fladk 62rogm témpdratmr®@|The pi per azi ne
(0.86 g, 10 mml ) .and K~C03 (.1.00 7.2 ), Yield:  0.40 g (44%; np
90-91 C. MEC3HHPH “E’é%‘ff‘(%ﬁsﬁmiqaﬁéf tegnpepague gt %%ﬂ%fmsbe{lqu 285. 1590,
found 285. 15 alr: T4 GEGEaRERas LREPF 0 EHATAA 13
2-(2-Furyl rref%%g_?(té?- 6- (1- pi perazi zrllsﬂll ) pyr aziar?gﬁ.e (gtylegj!gi?gger t- tlﬁltlrzci/l

4- (6- chl or acopymlats myl) pnd theisobrimniwesdratod xydeartrefluxAfont tt Thereattidgrer t - but yl

1- pi per azi necar boxyl.at 5.0 . 27.2 ol ), .2, 6 i ¢hl qropyrazine (3. 38
0. P25 7 e A wBiedy0uRd o B ot dminon eelBr b RV 50 1) s
stirred at cﬁﬁmﬁtéggph]yzlaﬁmlanaﬂﬁl FROHdichIokdMdthake (.93 FurhRAED 6. 8TBYEMLYT €.

Et her was added and the suspension was filtered. quncentratl on in vactto
furni shed tofighectitiedmpoonidi HRMS a1 calct foraiyHely4€ @VI) 1 324 dl 1 ppfousd andi ng.
Purification by chromat ography on silica gel using ethyl acetate/n-hexane
(6:4) as eI3Qédf72ba°\l@1-6Cig%boNﬂg('Qd@Hz@fC,tIﬁ,eI\T-titIe conpound as a solid. HRVS
rnlz calcd for C13H 9CIN-02 (M + 298.1197, found 298.1211. Anal.

(C13H 9C1Na02) C, H, N WD 02/ ~O~-SG -30 - PCT/ SEO1/02s@X@ Step 2:

6- Chl or o- 2-{xdApippgrazi nyl ) pyrazine. ~ A solution of trifluoroacetic acid
(TFA; 6 L) in dichloronethane (24 niL) was added to a stirred sol ution of

t he pr oduct2-Bf(3siluprophebylyeth¢sy] B (Igpipteazinyhmyirazine di chl or onet hane (20 nl)
at 0 C. After 1 d f stirn additional portions 5 (10 nL and 5
n) of TFAtS&@’r ieL %&%@%9@0@!’1@'&%0 heﬁﬂ%t%"’f%?w&@t?ﬁs NaOH wer e added and the

m xture was_extracted with dichl oronethnae (12 x 200 m_é. The conbi ned

or gani €0 | ay@r&sahion o 2itedichirmpysyzing 2P Bized dmemebAtehtPat ed in vacuo. This
b ovi ousl y ARpch AR nel Cbd b iR ONAGHES 1) WIS ¢
4,082, 844 1Mokt ¥pumg,:2.2mnfdl) Huoyirtemhersinye. The teastipe maxtureWigstined oner. K-t - BuO
1.55 g, 13. I dded ] Xt f th t.f t 2 ab
(140 g, 7r e RS eI Sy ol ot S inePPEbE bt ng
ti d f . : } I d of sili
(16 x 6 om ePf Fiskigh, i dopecrfofhisgl g siipe It Lt aBlsinpll | 2y '
1. 35 Q21 7499.58%) thaewhs dsee dire¢tDowbe AdktarkpoMS. mERYE (MkzE)tal cd for CL3HIENACZ
(M+ 260.1273, found 260.1276. Anal. (Cl13H16N4~2) C~ H, N

Step 2: 2-[1-(3-Fluorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine.

A mixture of the product from step 1 above (crude, 1.09 g, ~ 4.3 mmol), piperazine
30  (1.03 g, 12.0 mmol) and K,COs (1.00 g, 7.2 mmol) in acetonitrile (5 mL) was heated

under reflux overnight (20 h). After cooling, ethyl acetate (15 mL) and water (5 mL)

were added. The ethyl acetate layer was filtered through a short column of silica gel

using MeOH/ethyl ether (1:1) as eluent to give 0.72 g (55%) of the title compound as



20 EXAMPLE 14 2-(2-Phenyl et hoYy) - 6- (1- pi perazi nyl ) pyrazi ne, Ml eate.
K-t-BuO (0.80 g, 7.13 mol) was added to a m xture of the product from

exanpl e ¢2 (0.638 g, 3.21 mmol) and 2-phenyl et hangtrApyR8s@ 46- 0
mol ) . A]g\?(e)rﬁ%el ng stirred for 5 h at %A)S Cin a sealed f /é the nixture

was applied onto a bed of 25 silica { 16 x 5 cn). El ution vvith CHCI 3/ MeCH
(97:3 followed by 90:10) fam shed 0.68 g of au thick beige colored oil.

Thi's mat er g biWVBRMS Hi/SEMMBECH M SNITIF aaytsne sandolind O, y523. Added.

Filtration and concentration in vacuo fiirrushed 0.67 g (74% of the free

base of theCidHbN,0PPSID)ES BMN.0i I . HRMS fnlz calcd for Cl6H20NaO (M +
284. 1637, founc) 284.1630. The free base was converted into its nal eate salt

30 which was recrystaliized fromMeOH ether: np 166-168 C. Anal. (Cl6H20N40
C4H40a) ﬁ)@% WO U2/ ~O. 1 SG -31 _ PCT/ SEU1/ 025C9 EXAMPLE 15
2-(2-Furyl 3perazi nyl ) pyrazine. Step 1:

2- Chl orp- 69(; 3{3‘ Béﬂi&ﬁd’io@-&y]ﬁeth%xﬂt) 8-(Ripipérasiny Db ianm (A@&afe-) was added to a

m xture of tetrakis(triphenyl phosphine)palladium(0) (0.93 g, 0.80 mmol)
and 2, 6di ciStep bp&(b&Bﬁ@zqﬁom-SgylnﬂhQXWI)IOYWt@mQ? m n of stirring at
roomterrperature furan-2-boronic acid (1.91 g, 17.1 mmol) foll owed by

aqueous Na9GQ3solwidnndf,2,62divhloveiyeazatd@68 nil) 2 D enmol) tind pipesmyhdedied at refl ux
for 1 h [TLC nonit ori ng t z- hexane/ I jate (90; 10) The
layers ver &3 ér%c?@&“ﬁ‘ﬂgmc %anFéﬁfnquW\Pdﬁ?@ ﬂggg vo Y pra\l,\gg EJ&‘T‘S’act ed

Wi th dg&h' Wﬂ%&cg)aél%&ﬁ tempufE-The Eaeu&pmtﬁ}%%arseﬁea GvdrAal Svier e dried

(K2C03 filTtered and concentrated i ~a vacuo. The brown-yellow oi | obtained

was purifi golshyLpwhd ale@eahd thentirarogaagiyedfd815min. Drging, BlasCOHg with
~a- hexane/ et hyl 15 acetate (90:10). This furnished 1.47 g (48% of the
title corrp&lﬁndmmnd donegmtratien iowcu firpishedru1hd) 4 g)éh@mafsonsect;ém@mzo (M +

180. 0090, d 180.0

2- (2-Furyl )‘n %(Ifxb?'tﬁ%q'gé%g ’?ﬁ@lfzég gg%%&%(w ?g‘l g#%zl’ E@mﬂrzéél.?éwfrom
step 1 above (0.94 g, 5.2 mml) pi perazine (1.28 g, 14.9 mol, K2C03 (0.87
, 6.3 1 te flask at
9% & 218 4a TSRk < Pefirhot R BB R RN B, ok 2
concent r at @dmituMAsiURe prbfct Giony stee $ iablones (Oe8531 6 Qr0 rhivet), prpeﬁnzimw 86¢l

chromat ography (18 x 4 cm to furnish a yellow ojl. This material was

redi ssol ved OimmeB and ¥a0s (180 ek srmamacionsale (guh)washeatediundelad ¢ hr ough
nas. concenteiapelr i Ane bl LA O L S I e el mpound s
a |ight yellhewassl éthlyl aclithMo layer maﬁﬁdreﬂmhroﬁigliﬁ khdrt ebliatin lehCQ gel@sihgb 8,
found 230 ]r'rzll'e?ﬂ?ano'la/\gthyl ct{ier (1: 1% ase uent hIS ﬁumshed theoﬁee base oLfEhc title

compound as an oil (0.43 g). This material was dissolved in methanol and acetic acid

(0.5 mL) was added. The solution was concentrated. Diethyl ether (25 mL) was

added and the flask was shaken until crystallization started. The crystals was

collected, washed with diethyl ether and dried in air to give 0.34 g (45%) of the title

25  compound: mp 124-127 °C. HRMS m/z calcd for Cj6H13N403 (M)" 314.1379, found
314.1308. Anal. (C;gH;gN40O3 - CH3COOH - 1.6H,0) C, H, N.

EXAMPLE 4
2-[(3-Methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine, Acetate.
30  Step 1: 2-Chloro-6-[(3-methoxybenzyl)oxy]pyrazine.
To a solution of 2,6-dichloropyrazine (444 mg, 3.00 mmol) and 3-methoxybenzyl
alcohol (455 mg, 3.30 mmol) in dioxane (5 mL) was added NaH (55 % in oil, 144

mg, 3.30 mmol) at room temperature. The reaction mixture was stirred overnight.



-(1-Pi perazinyl)-6-(3-thienyl)pyrazine. Step 1:

- Chl oro-6- (3-thi enyl) pyrazi ne. WO 02/ 0. 15G -32 - PCT/ SE01/ 02569

1, 2- Di et ne (120 nL) was added to a m xture of

t et r aki s(\tbrai%ﬁaeﬁgl phosphi ne) pal | adi unt¢®y (0.87 g, 0.75 mmT/}SEmm&W)

2, 6di chl oropyrazine (2.43 g, 16.3 mmol ). After 15 mn of stirring at room
tenperature, t hi ophene-3 5 boronic acid (2.09 g, 16.3 nmol) foll owed by
aqueous NaWfier (02 L) 2id echyl avetaes @daeld). wekbaddeddnd ke maduleardsatirred foref | ux

for 2 h [TLC nonitoring by Si02/ ~ahexane/ethyl acetate {85:15)]. The | ayers
were separ 46 eninand thendilteregh {ho filvate whs dmdetvveré;@f)s\m@cmn@@c ® giVe h et her
(2 x 100 inL) nbi ned organjc. | ayers wer filtered and
concent r at é8 Oilr(a-\gg(gg tw?ﬁé“ﬂr‘ﬂ%ﬁﬁl%ﬁl tsgpe’ﬁﬁfeﬁi f&w r1 fied by silica
gel chromatography (18 x 5 cm) eluting with fa-hexane/ethyl acetate
(S5:15). This furnished 1.46 g (45% of the title conpound as an off white
sol i d. $-IR| IStdp2: rila[(3-Mathodybmyﬂﬁtﬁ@ﬂ:&ﬂp@l@zmﬂnﬂrsﬂﬁé},Atfewnd 195. 9868.

Anal .

2-(1- p. per C' > S%O%Wf‘%fp%%k?m Pp L 3o OR7 & 2 ), PRSTFS A0S0 & r om st ep

1 above ( o m 1. ]E’QXR:Id d K2C03
(0.81 g, 5%8%&%#(}KEC@TKL?%HW IEII ?gﬁac(e OJHtﬁ?e (%ealr)g‘ﬁ’;ﬁ n a )suga ed pyrex
flask at 8%effuxffor 1@hoARer cUdEng cHE 2001at8 {30 ALY waaaddisdl Theethyl dcbtate

di chl oronet hane, filtered, and concentated iii vacaso. The sem -solid

resi due waska}@f)wpuwmheédwﬂywat@t amhbrote; dnet ogr MabyOgrand icbnesatrafed u(lclers x 5 cnm

usi ng CHCl 3/ MeCH (9: ent tQ furnish an oil. This eri al
redi ss&¥ veaequﬁe%me%ureaéfépa?%fuerwst%% o i e ah Sb ARPUCRID AT, Titi s

gave 0.98 g Ztéde%an@fthé &ﬁuﬁdnt\lvgs IQR@P%Meﬁ%e@aﬁ}f@ led - 41lisddnOtle  HRMB nal z
cal cd for C12H| S (M found 2 Anal . 25 (Cl12H 4N4S) C,
H N EXAN@QEta:lsmeﬂeBeuqqmd ma@n@qgwmdamyhytﬂlyp emdplrredzn wagviumeto gBteeh54g N

Benzyl - 6- chl or o- 2- pklra2| nam ne. 30 A mixture of 2, 6-dichl| oro§yra2| ne (1.31
g, 8.8 mmoli>3%)efihs ﬁ?rP?fépqwdiemgﬂlﬂdﬁCrrHBMS wércalgicen Cialeli@ M. 9 mol )

Py Se01/ o30S teing ol sl e anmte Lo i i o was

dilutegswi th dichloronethane, filtered and concentrated in vacuo. The
yel l ow solid residue was dissolved in a small vol une of nethanol and
purified bEXAMPEE Yyel chromat ography (18 x 4 cm) using CHCl 3/ MeOH (98: 2)

I t 13 5 I t
Fur i ahed 7 IGERERRGOMIA R 6 tipbuttziny Bilcthofn DhntiftePllofids ® 2 B0 J© L2
n~l z cal cdStep1: (Zl:CHMGﬁ\H’{MthoﬂMnﬁjﬂ&ﬂcy][imudeZlQ 0568. Anal. (Cl1H1pC1N3)
C H N St% : N Benz %g@ra 07&1 razmamn«? 10 A m xture of
t he product/Pf HERFUPRY ‘é{fﬁﬁf ¥ Ejﬁ“gs oesdure pheramhled sfep. b g, 11.6
mol ), 2@nd54§%§%%r&ﬁ 2%- &acm&c?pymm{e)(rp@n@ 20808613, nbind@SbdielAbne 160 C

for 11 h in a sealed Pyrex f he reaction mxture Wwas diluted with
di chl or one(¥Bmag, 2.2¢ m@)ﬂarairiﬂafééiﬁ%nmn@dl 91t Q6vag, 22 mTied). Thel yiskbaini sh

resi due was_di ssol ved o rreof Cl/l\/bO—| a urified by
silica gel %rﬁcr%‘?s\e ﬁ‘%ﬁt ?p@yg {SJS XvaEer us}feﬁ Y&HQ/R/E@& g% ﬂo

foll owed b 'HRM r a rownlsh solid
(0.9 g, 3. %(%@’rnn;zo?sm?d):t WasS ?"Zﬂ‘%é‘fé‘oﬁﬁggﬂﬂ (r?ldrftgf) ﬁgﬁ% Q%Uigs%i)f&nﬁ/al efic acid
(0.45 g, 328@0m|) in nmethanol (5 nL) was added and the salt was

pr eci p'ﬁ}at ed out by addition of ether. The salt was recrystallized from
MeOH etther and finally converted back to the free base by allcalinization

(10% 20 aqSequi: Mzmeamayhhnyt)mqtd (1Rpipiet dzimetl)pyirafibe, Dii9drdchlorithe conbi ned

2
2

et her |ayers w&ire drie fllteredtnd c%‘rcen rat eq. This furni shed
]9' 36Cgl(2aa)é’e btle corape @‘S:&S(N% %?%Fcagdnép&ﬁ; FProgeAyr o l@B@rﬂzH Cil cd

- for S g}gsﬁ .
25 EXAIVPLE [ 6-( ;él'?l'rhl enyf h%g% pygr])?éjklﬂ’%ry glopger azi ne. tagp 1:

2- Chl or 0- 6K6,26k1(1.00¢| TRtiwaxly) Dhis gaiethe ﬁe&bﬁseBtﬁﬂle(titleMng)ouﬁ&as’IaﬂMI) was
" added portionwise to a stirred mxture of 2-thi ophenenethanol (2.14 g, 18.7

mol ) #hd Yidddi-¢heérbpy Thaifiee bese was dissolved an gbyhetbenand salusignrEHCE nl) at
roomte npegnaéig&% eth \9&%%(@5&“11&11rn%arﬁct)r'e%?ec§15l?a'ié \%’S f%nned The precipitate was

collected, washed with diethyl ether, and dried in vaccum to give 0.41 g (56%) of the



nore di oxane (3 nmL) was added. After 3 h of stirnng at room tenperature,

t he WO 02/ ~O. 1aG _34 - PCT/ SE01/ 0253 reaction m xture was passed through
a col um \p§ (siddsga using n-hexane/ ethy| acetate (85:15) apcphifhseeA second
purification on silica (16 x 4 cm us'r%@—n- hexane/ et hyl acetate (9:1)
funiished 3.0 g (93% of the title conpound as a light beige oil. HRVE nlz
calcd for ClgH8CINCS (M + 225.0015, found 225.0022. Anal. (CIOHgCINCS) C, 5
H N *Previeushipothas afy tAad113PCFPHRIES 9% califdeier i sHaoN,0, (M)* 300.1586,

1-[ 6- (2- Thi enyl met hoxy) - 2- pyri di nyl ] pi perazine. A m xture of the product
fromstep Yowldn0®.1588. Bnd. (@ F5,oNIOS- DHON)C, HoiNper azine ( 1.5 5 g, 17.9 nmol)
and K2C03 (0.91 g, 6.58 mml ) in acetonitrile (5 nL) was heated at 125 10
125 C for 6.5 h in a sealed pyrex flask. The reaction m xture was dil uted

with dichl gp e, filtered and concentrated in vacuo. The sem -solid

resi due wa %e% by silica gel (16 x 4 cm) chromatography using

CHC13/ I@OHzcRs,s)m@ﬁ.oﬁiﬂéﬁﬁ}l)ox§phz(erlpige.;mrn§_lwmﬁfe§mekawd the oily residue
; . Fi

was redissolved in CHCL3/ et her ration and concentration in
vacuo fur niSé¢eli: D-Chdorg-¢-K3HydifnorehengyRoxylpagisepound as a beige oil. HRVS

m z cal cd fQr G~4H1L~N30 + : : i 4H1~1V30S)
C, H N Eﬁ)ﬁf 0%@?%55%?&%%%@2@%@}{ ggr-oﬁ%q?%%éggrxaamﬁng%’)% Sazi ne. Step
1: 2- Chl or gtatif2frefme®dicklofspyydzing @2 agg, 3100tmimbol), I,5-diffiibrébeniy.akcoiob! ) was
added portionwise to a stirred rrixoture_of 2,.6di chl orogyrazi ne (2,03 g, 13.6
mol ) and 24Pph@goky@emegibhand Nakf453y0 n guinerghash 144 mee? 3% lyaol).clheisplidt 0 C
(ice-bath) ] f LKLk | Eec W57 and the

m Xt ur g@ wad rﬁ#ﬁ%%(g{e&r@ g’o‘?’n P!é(érp&ggga{?al}%%g?do@%fqﬁfgﬂfhé r%glc({oie/gﬁ)\f%&xt ure was
di | uted w tchudetpreduct that ey wdd divdetboindbahexdisied. Amanadytioal sabiyde eiaky r esi due
was purified by silica gel chromatograph 18 X cm_ using._n- hexane/ et hyl
acet at e (9reqystaliized frypdiethyl ether ?ﬁ@h@ﬂ%ﬁgézcgl\’?%’@%zsgf(l\@ t#83le conpound
as a white sol]j H l.z calcd 30 for Cl2HL ~ CINZQ2 (M + 250. 0509,

f ound 250.6@!1%&%25%’%&% 1 CLN2Q2) C, H, N. Step 2:

2- (2- Phenoxyet hoxy) - 6- ( 1- pi per azi nyl ) pyr azi ne. WO 021~(LISG -35 -

PCT/ SE01/ 02s@®@ A mi xture of the product fromstep 1 above (1.29 g, 5.15
mol ), 1pi pstgze2n2-[@5-Difluprolicnzyl)oxyi+§-(lapiperkazind)pydazide,gyceaté4 nmol ) in
acetonitril nL) was. heated in a seal ed rex. flask at 100 C for 4 h.
The. react | de e CaMRORESH IERSEH HEPHEIOE B POREIFEACS MRS grideh 2 and
concent r at @ehriify #aGIhOprodi® of btBHt -2BHEND. SIEFT~ B0 SERLAIY piReAMe ovedsg, Ror i fi ed
by silica gel c ronaté(;%rfaphgl) (112 xal 4 cm ugsr: ng CHCI%PI\%?]—I (9:1 ) as eluent.
Sol vent s wammoBanapELEOe (1.00 £, Ahdimdie Yiekd).4ug (675%); mael 78531°Ce HRIMS
ether/CHC13 ( 1:1 ). Filtration and concentration in vacuo furnished 1.05 g
(689 of t ez ciled réhsidatimlsQeMa 306.1292sound 306:H3%3. Anal. £C 8l JaNaOr

G ~H2pN4A 2 C%{MJr 300. 1586, found 300.1578. Anal. (C 6HaoN402) C, H, N 10
EXAVPLE) 20 CHAGSHy FoQ) s BL Ni- pi per azi nyl ) pyrazi ne. * A mixture of the
product from exanple 13, step 2 (0.73 g, 3.68 mmol ), benzyl al cohol (9.4 g,
87 mmol) and K-t-BuO was stirred at 125 C for 4.5 h. The reaction 15

m xture wagxamiPiiped by silica gel chromatography (13 x 5 cn using

CHC13/ MeCH (7:3 fol lowed by 9:1) as eluent, Solvents were evaporated off
and the re3rdbd'-Riphepglhidsdnethaxyi-4-@ipiperazbyayeazine, Acet@te.on and

et ge o & SR 2RI Bipl Sl g R e Biaha 2 L Do 4.
Anal . 25C15HH8NMIR )cofpothd Ws prijvired scopdingth thaproatdiuve dDexaeplad sten red as its

mal eate salt: np. 155-156 C. HRMS cal for CI5HL 0 + 270. 1481,
found 270. BieNE fpmI2,0-giehlorepyrasene 4@1%5550@1@4}11@ Atbentfalcofid]

(607 mg, 3.30 mmol) and NaH (55% in mineral oil, 144 mg, 3.30 mmol).
Recrystallization from hexane gave 0.55 g (88%) of the title compound: mp 86-87
°C. MS m/z: 297 (M+H)". Anal. (C;7H;3CIN,0) C, H, N.

30
Step 2: 2-([1,1'-Biphenyl]-4-ylmethoxy)-6-(1-piperazinyl)pyrazine, Acetate.



EXAMPLE 21 2- Phenoxy- 6-(1-pi perazinyl)pyrazine. 25 A m xture of the product
obtained in exanple 13, step 2 (1.97 g, 9.92 mvol ), phenol (2.43 g, 25.8
nmol ), 12.6 nmol ), and KZCO3 (1.43 g, 10.3 ane (2
m.) ms%‘&oﬁo}ggﬁ?m 4.5 h at 165 C in—&7seal ed Pyrex tulroﬁenBb ﬁgﬁl‘rléeya%q)i(l on

m xture was diluted wwth CHC13 and filtered through a pad of Celite. The
pad was washed with several portions of CHCL3/ MeCH (9S:5). Sol vent renoval
in vacuo 30THeutitlicohpduad das hrebﬁr@&/ﬁc@irdlmg\/fd the pracedpierdf bk atploy, step M

chr omat ogr aphy on silica gel usi ng CHC13/ MeOH (95 : S,
fol | owed by @éﬂ&@?mé eaqusigﬁtof SfFBé @Ptﬂwgpng %ﬁ )_m@azy@ 0.86g,

chr ot ogr 2@?@“ .lrgiﬁ%%a%‘“’(?l."??@ﬁﬂ'}?@t%ﬁ& DR AT (0 2) as
el uent and fRrpid ;wzgalcalfmﬂﬁz% ¥ty i, 1994 'Bufid 96, Hﬁ%ﬁﬁgczbh A P! uent.

This furnished 1. 37 itle conpound as a ligh ei'ge oil.
HRVS nafz cdreddoH - @Jg@ﬁ M + 256. 1324, found 256.1321. 5 Anal. (C 14H
1 ~-NdO C, H, N EXAMPLE 2 1- Phenyl et hoxy) - 6- ( 1- pi per azi nyl ) pyrazi ne.
Step 1: 2-Chloro-6-(1-phenyl ethoxy)pyra2| ne. 10 K-t-BuO (2.1 g, 1 S.7 mmol)
was added t%ﬁi’é%ed solution of 1-phenyl-1-ethanol (2.45 g, 20.1 mmol)

i n di oxane t O C(ice-bath). After 10 mn of stirnng,

2, 6-di chl 0r20[®l(3a€hl%%|§l?enﬂ7@eﬁlox§ﬁ6 bWr)«zn Pfx‘iﬂﬁﬂ wp&akypon the reaction

m xture turned orange colored. After being s irrred for a further 1.5 h,
ether was dtepd: 2véhlervet-j3-(3-chlerephenyl)ethexypyr@imsent ration in vacuo

f i | d oil that 15 fi ed.b |
Chr ot g S RASRPSEh G Bbtrel Aordie e Biicelb B or BYordle S ReF ) o
This gave %ta%ﬁn Bfr6B4%6-dvhidrbeyriditd @44 o) 800D )and M- @ﬁlbmemﬂyl HRMS nal z
calcd for Cl2HL ~ CIN20 (M + 234.0560, found 234.0551. Ste

2o (1. pheny|a&omw)15mgissbrp@pamw;wé%zmn@ne@bom Vs nimobe pr oduct

s 0 o B ek o2 B 9o TR e RLATIRZRR sled 13 e 285 R FATE ) BN

pyrex flask at 90 C for 3.5 h. The reaction m xture was diluted wth
di chl ot HnetStem2; Z—HZ-KS-GhMophehyinﬂumyﬂ%dﬂqﬂpémzm&)@gmznﬂ'd;e&cemm solid

GG 3 WOt el cipota b bar&TporGHAIGE TiPE PEAE 5 SXprORIF Tes £ e
remai ni ng QidrtiNBFomant poahyed siep 16@IcHS3(0.41 étaeozeﬁhn{dg): ?gﬂﬁzmib%fo ph ug of

al um na and concentrated in vacuo. This gave 1 299 of thetitle

conpound asnmol)ehd KpG&k (500 gdi.2 medoviéaldr @ﬁﬁlgjéﬁ%t),edp 1I1-RI‘J/B9ﬁ@/HR1*/BS cd for
Cl 6H~-oN40 (M ~ 284. 1637, found 284. 1650. Ana NQ C4H404) C, H, N

30 EXAVPLE "3 calcordsHu§ Ng) (85 31813@#75@!511@2% 49 Anal (C16H19CINO -

2-(2- F i perazi nyl)pyrazine, Maleate. Step 1:

2- Chl o 6%%3?}%%%}? ge%‘%%ﬁy) pyrazine. K-t-BL1O (1.32 g, 11.8 nrnol) was
added portionwise to a stirred m xture of 2fluoroethanol (2.16 g, 33.7
mmol ) and 2, 6-di chl oropyrazine (1.61 g, 10.S nunol) in dioxane (2 nL) at O
C (ice- battE)XAMWé,ErQaaction m xture was then stirred at roomtenperature for
1 hour, ed. vvlth h or Qmet tere and concentrated i ~a vacuo.
The resi o|ue6 %@Pﬁtﬂ#‘m Payawldnﬁgér# @@réﬂﬁyhml@w f plgnetateg x 4 cm
usi ng ra- hexaNeJLCRYdrot6- el 2.8 A-feBAhYdro-1-8% ﬁiﬂéﬂé’t&l eni shed 1.49 g
(789% of theﬁgltle corr(r)pogln as a gé‘l ge |8U|d ony?%HGFClNZO) C, H N
10 St eds 2: The(lerpmpowed wekgrep@ed _a_cqorcbeg @zﬂmpt@cp@apfnmmmhneﬁml A mixture

26. 3 m ot Y Aing ROHSS-ERnbraY R et e s o siholTaR A PARTERGB s T P
at room t emiaﬂﬁtaélt(asaxﬂgos 38 nbmbl) and!NaH (85%Gn bl 144 fag, I BE nieal% tiheRrdlext ur e

was diluted with
product (0.86 g) was used directly in the next step. MS m/z 261 (M+H)".

30  Step 2: 6-(1-Piperazinyl)-2-pyrazinyl 1,2,3,4-tetrahydro-1-naphthalenyl ether,
Acetate.
The title compound was prepared according to the procedure of example 4, step 2

starting from the product of step 1 above (0.75 g, 2.88 mmol), piperazine (0.86 g, 10



15 di chl oronet hane, filtered and concentrated in vacico. The sem -solid
residue was purified by silica gel chromatography (17 x 4 cm using

CHCI 3/ Me@o(dj48ds62S €l uent. Sol vents were evaporated off $/skbBos&mi Ni ng
oil (0.73°g) was redissolved in ether/<28a 3 (1:1) and fll?greg ﬁ?wough a
short (4 cm plug of alumna using ether/MeOH (96:4) as eluent. Solvents
were evaporated off and the residue was 20 redi ssolved in ether and K2C03

was added. i ﬁy&h'@@cﬁq@ 0@%“7%1&1%1)' i1, sgagess%) Hipi GODER . RIS B/A 479 of

the free base of the ti'tle conpound ‘as an oil was converted into its
mal eate sal 1o ReLrHRIVE )nyz&ﬁlddqer &L em, ?tmrnburﬂauﬁ@g@o 9748 Agapf the
title conpound as a white powder. Anal . of f SFNaO ~ G4H4O4) C, H, N

25 EXAMPLE @4 85,00 ICH@0QHE] HoXy) - 6- (1 p| per azi nyI ) pyrazine. Step 1:
2- Chl or o- 6- (cyc?opentyl met hoxy) pyrazine. K-t-BuO (1.65 g, 14.7 mml) was

added portionw se to a stirred m xture of cycl opentanenet hanol (2.99 g,
29.9 rmgl) ]?g&vﬁ%@%ﬂ chl oropyrazine (1.90 g, 12.8 30 nrnol) in dioxane (6
nm) at The reaction mxture was then stirred for 2.5 h,
whil e the tr«gpm%rh%xﬁyl?\a%é@(ixmmohﬁtmﬁﬁhzﬂmmﬁﬁﬁmeaAb@tste The reaction

m xture was | ut ed i chl or onet hane/ et her 1: 1), filtered, and
concent at edStep 1: 2\@10)20-%@mrolili]@Zﬂwr%nmo The beige Ii qU| d

was purifi onmat ogr.anh onsllca
f T- hexane/ :ﬂm tle %oé%pa@tﬁg&?fip %gaae 8/rd]rrllgto romaog X?@Béfg?eﬁns af f or ded
1.66 g (61 &’drtfj filohe2,6ididhtoropyiagine d44ismg mmﬁioqa)s@dm {rifludRiviethylbenzgbl cd f or

Cl flH- 3CIN?O “3“ 212. 0716 found 212. 0723, Ana C~ pH- 3CIN2O) C, H,
N. Step02: acghoy638dgantdduumed) adhN %i@/pmdmna&qlﬁm az$ Aemmoly; xt ure of

t he product 6 g, 15.8
nnzol ) and %@%&1%&§9]ﬁo@1?g¥)§n@é JTTZ())Q] ﬁ§%%/(7a %@r??% %1}1 x?ﬁ&ﬂ?c{?ﬁ)m(g?%“ rred at
100 Cfor 4% h in a sealed pyrex flask. The reaction m xture was dil uted
with 10 dichloronmethane, filtered and concentrated irz vacuo. The

sem -solid hvlrsgtz/@@é9\(\MsLPburAﬂaile(61ﬂ§Is@Fsz@Cgél Nehr omat ography (15 x 4 cm
using CHC13/MeCH (9:1) as eluent. Solvents were evaporated off and the
remai ning thick oil was redissolved in ether. Filtration and concentration

in vacud fLﬁﬁw@hédl-ll’lwagmam@;a{[%rlﬂnquqthﬂ)m@ﬂ%dpwwlqsécg@ﬂb| | . HRVB

mz calcd f

Tatponao) Ci RIS SicbdregaOituing W plokcli ot o @0 iep 0% op 1.
2- Chl or o- 6-iainy iy the preelu2ofEiep 1 atidve (@.64rpOLIBY minas), [pipeparind(0186 g 180

nmol - scal e accor di % to the procedure described in WD 94/26715 with a

sl i ght nodinmedkandiaCohd 1108 i28mumpab. ¥ighd: 08¢ goﬁﬂﬁ‘%atms@@ir‘%ﬁ MS 1/ ol | owed
10 h Yi el 9 I f ~

oY e ?}Vb oS rsaﬁzd[gﬁgdzf'gﬁcggg@m@@&%% 105 foun 538 B&Iandr ©

2- Benzyl.- 6- ny m xture of the product fromstep 1

above { .83@?191147%[53% )éﬁ%@f%?f#eﬁl 1 g, 12.8 mol) and K2C03 (0.62 g,

4.49 mmol ) in acetonitrile (7 nm) was stirred at 85 C for 8.5 h. Thr

reaction mxture vvas diluted with dichlorornethane, filtered and
concent r at BXAMRIELDL. The sem solid residue was purified by silica gel 30

chromat ogr [ eluent. The resultin
oi | was ?e?gofé&ﬁﬁn@% gyé % é’é@ ﬁ{[f'gué a éhor;J (4 cm pl u;uofI ’
al um na usiSigp 1: Mlﬂﬁto-ﬁ@&@yrﬁﬁnylnﬁm'dwﬁ!}frhﬂﬁe.@ et her/ MeOH {96:4) as

el uent ., _Sol xent. renoval i~ vacu fur 0.59 itle
oo as B foRpeind Wal piReted acrording X s pitbed et G tabledh v i 2

calcd for C, H N
5 EXAMPLE %ﬁgﬁ %LB ngmﬁgﬁc’%ﬁ%hromn Zﬁ?boé%ﬁén??ﬁ%ﬁcggﬁgﬁgwgyram ne,

Vel at e, Stbp0 mmdl) fiotane €5 o) and Neykiss b ohlidtene, 430 mpDpPhe
product, obtained as an oil (0.72 g), was used directly in the next step. MS m/z 221

M)

30
Step 2: 2-(1-Piperazinyl)-6-(3-pyridinylmethoxy)pyrazine, Acetate.

The title compound was prepared according to the procedure of example 4, step 2

starting from the product of step 1 above (0.74 g, 3.35 mmol), piperazine (0.86 g, 10



K-t-BuO (1.28 g, 1 1.42 nrnol) was added to a stirred solution of
4-chromanol (1.81 g, 12.0 nmmmol) in dioxane (30 nL) at 0 C (ice-bath). After
being stiwpeedyéd@E 5 mMn at 10 roomtenperature, the m xtuperdeyBidol | ed to
O C (ice-bath) and 2,6 dichl oropyrazi 11.49 g, 10.0 mmol ) was added. The
reaction mxture was stirred at roomtenperature for 15 mn and diluted

wi th dichloronethane. Filtration and concentration in vacuo furni shed an
orange thi gm@l) kndRLCO, YRG0 U2 fringsl). Wielah0 98B (24P o3msid;iM8 nge!l (15 x 4
cnm) 15 using ~g-hex%ne7m€ acet at)e (8:2 jggs( el/ﬁ)gﬁ?. This furnished 1.87
g (71 % ob7i{e) 't HRMS aerqaidrior @550 o) exH . bi3k, folRVB7N1425. dalatid for C
13H 11 d N2>z (M + 262.05 09, found 262.0520. Anal. (CLl3H11CIN~02) C, H, N
Step 2: 2- (G NG d€CH;RO0ENIFEM.4- vyl oxy) - 6- (1- pi perazi nyl ) pyrazi ne, 20
Mal eate. A mixture of the product fromstep 1 above (1.53 g, 5.81 nmolj,

pi perazine (1.4S g, 16.9 mmol) and K2C03 (0.80 g, 5.81 mml) in
acetoni_,)triEﬁ‘,}(lg,ﬁ%@_l)2 was heated in a sealed pyrex flask at 1 1 OC for 6.5
h. The Treactio xture was diluted with CHC13, filtered and concentrated

i ra vacuo. 2Xhepiperizii0-6-2-(Rpydamylethory[pyraZite,ceeatb.urm 25 chromat ogr aphy
on silica élS X 4 cm using CHC13/ MeOH (9:1) .as eluent. The free base of
the title SHBpbunEhlgre-6B-Greyidinglethoxylpyrazing.| ( 1.76 g, 97% which was

converted I, . i i t furni shed
1.78 g (74 e@h%@”tgﬁcﬁg@égﬁ)%ﬁﬁ%égngé {Oi %ﬁi’*°3§‘?‘{f%§f%o er?’{}%ﬂlw. 5- 182
C. HRVE sr startimpafrard 2f@dicklofopytdzldd@24 (rig) 3.08 handl) aBd2-(3-pyridylEtRandd 81. Anal .
(C 1 ~H20N402. ' 30.CAHAQ4 N, . WO 02/-10-1SG, ~~  PCT/ SE01/ 025G
EXAVPLEY 27 @%128(%3(511@}%@%%}%%%H}/’F‘)‘%@crﬁ&klyﬁ%mei%? B’E?%l%l azi ne,
Mal eate. S ' 5 - gho | 3494 { t azi ne.
Kot Buo ( 275k OB B fn (6 & SEASIc, AL RO P oK e
4( di met hyl MS$ n) P¥e@®éX hyl al cohol (3.55 g, 21.5 mmol) in dioxane {35 nlL) at
O C (ice-bath). After being stirred for 5 mn at 0 C and 12 mn at room
tenperature, the m x{ure, was illed o 0O C (ice-bath) and
2, 6-dichlo G‘iﬁlg:aﬁlﬁélp(eéi"égﬁb?ﬁ?'ﬁ.&@yf m‘mmh%&%p%ma'é‘& $¢tate eaction mixture
was stiqre : ] BREMHBEBRE o and di |l uted
e n L dnei ﬁgﬁg?@dﬁ’ézﬁg‘?ﬁ@% Rcofdififlo B0 10@%%&%’%&&’%&? Prelite,
cover ed w shrtkddan tayptodunt obstep Atabove (Orb2vm Aufd rhumol)j siherdziae y&86 gnlbi | . This
material was purified b%/](chromat ogr.aphy. on silica gel é(lg?ox 5 cn) using

' e¢r

I
r z- hexane/ @‘Elﬂ?l!) apd KeGPe (858 53 ?nn?-?%é@ﬁlrﬁidoéﬂrgdﬂﬁ%@id?%ﬂ Mo & | i ca gel
(e %, 21 cab oS P2 ] R 5Nl Bt o el ot 290 1
2: 2-[2-(4-Di net ' t -6-(1-pi i nyl ine, Ml eate.
Am X'E urt(a S&Sﬁ%ﬁ%é gg}l}%Bpf?gryé’)s}geﬁpml(yLbovg (EI ggrg,ﬂ gy%pmlzl) ,nepi per:?i (ra]e
(1.69 49 19,6 nunol) and K?C03 (0.92 g, 6.7 mml) in acetonitrile (25 nl)

was heated under 20 reflex for 8.5 h. The reaction m xture was diluted with
di chl or oneEXaPLE 13t ered t hrough a pad of Celite, and concentrated irr

vacuo. The,semnd.-solid rasidue. was . ified by colum chronatography on
silica (13zﬁ%‘g#fmﬁtg‘ﬂ@‘%?ﬁﬁﬁ@{?éﬁneas eluent. The free base of the
title conp@wisi wesms-BityP4-(66hisfo-2-giehifyli1Spipefazitidcatboxiiatg, 54% which was

converted into its maleate salt. Recrystallization from25 MeOH et her
furni shed B mxtgrest terpbuty] H-pwperaginssanaxyatedS 07 gn27-9 8ol owder . HRVS ni |l z

cal o0 40 GNP 202 0R G 0] RO AP 30 Rbiorf frhoBTRRARC

ol -1 51§51 A bles frirdg FeBOCAEH BLSHIHTE Db S8 afroopt Ghpliantea 1 101 e

{5.71 g, A&thermwmslajidedednidyhesepaniononst filtdréd. Congentafon imvaeiy fiangh&®C03 (6. 73
was heated tinder_.ref] for 2 h. The reaction

g, 48.7 mmul) in DME (20 i)
i xt ur e méh%qm@&@edw(f@ﬁmapﬁm%ﬁyﬁ@ H&A&pPoR Ftﬁ?cg?%tfutéﬁﬁﬁl%’ot%ent rated ijr

_ vacuo. chromatography on silica gel using ethyl acetate/n-hexane (6:4) as eluent gave 6.1 g

30  (90%) of the title compound as a solid. HRMS m/z caled for C13H19CIN4O2 NN
298.1197, found 298.1211. Anal. (C;3H;9CIN4O;) C, H, N.



* CHC13 as eluen

5 The light brown oily residue was purified by chromatography on silica gel
(13 x 6 cm using rr-hexane/ethyl acetate ( 1:1 ) as eluent. This gave 1.78
g (23 % itle conpound as a beige oil. HRMS nal z < c1OHL1NO
(M + 161.%@4‘?2m?§3und 161, 0849, Anal. 0= off 1 — RO 0. 1@?8’1‘0%{’){1{: N.
*Previously described in a) J. Med. 10 Chem 1992, 35, 994-1001; b) ibid.
1998, 41, 1619-1630. Step 2: 2-Chloro-6-(2-(iH indol-1-yl)ethoxy]pyrazine.
K-t-BuO (0.Stép@: 6-E10Gro2agl )Jlmﬁzmylt)ipﬂatmea stl rred solution of the product
obt ai ned in step 1 above ( i.n dioxane (20 pL) at 0 C

(i ce- bat h) .AAplutien @ ml@é‘PFﬂjC%ttq 4%@%'6 mL}Tmrdlﬁxlm@n@laﬁa( WLhWaE room
t t
’ Zegp glr 2hrg%op§/&r1§)ze{gr§§e?f8%¥{%ﬁ O(Elﬂ{e (ﬂlc{ %% V\/aé&g%(l(ggb%kllga%?%w sh reaction

m xt ur e wasdicliloronchaaé (20 LY afo 2(0 Anfteb‘r 1anmm smwmltrﬁ@)@dcaﬁwaepdlﬁbnslo mn
and then diluted with_dichl oronethane. Drying ), filtration, and

" concent Pat i @AMy and/ ek 6f THANWensadded. Gasged@ma%dﬂh@qmuéﬂa%m 20

bt ot o (otradE) ST HARN waD Rl lef dil i didmbythal s KODRMIL ARETE LT
oi | that sqionfbifdd@AganOny éxtsamlé Bed rfﬂie?ed%ﬂd%nf:é?ﬁra@li‘b‘z‘@&@&mo (M+

273. 0669, found 273 0671 Anal . (Cl4H12 1N30) C, H N 25 Step 3. 2-(2-(1H
| ndol - 1-yl )Btl.hﬁmyl];hﬁ 348 g(%}aaﬁthglhﬂ@ymmzoumd as Wlightiyellowtsakidxt ure of the

R L S L R e e T L

reactiqp m xture was diluted with CHC13, flltered and concentrated in
vacuo. The sem -solid residue was purified by chr omat ography on silica gel
(11 x 4 cmStep3n2r(BbucyHaishandé-(1opipyrazinybpyparine. The resulting oil was

Cover o by oS G Tascefl g S8R iR St ind ol B’ o5 ol Lo

Sol vent remgpyad in vacuo furnished 1. 02 g (82 % of the fl ee base of the
title conpound as a beige oil which was converted into its nual eate.

Recryst al | iZ#4Pigoh 05 AFRP W@W@ﬁlefhﬂﬁﬂi(éﬁésl 54 nggoly. ft&ﬁ@v)@eirtﬁstinﬁéfqn tle
R4 d f
Csho1tB0” (i b b I o MBS oo BLah0  ed Betiion RR BT 3, & 1

EXAMPLE 29 St 1:
L 2l rioms N skIe st e U yseite oL

ol ) was adgpduidafanSdil. rmaqss;a/%umwfbrfdwﬂ{mwmmf 260.1278, $und 0. 6 mnol) in
di oxane (30 ) at 0 C (ice-bath). After being stirred for 10 min at 0 C
and 10 m n 280.1200.AMa RSN, 6,) €1, Ml xture was chilled to 0 C (ice-bath)
and 2, 6-di chl oropyrazine (1.37 g, 9.17 nunol) was added. The yellow sh
reaction mxture was stirred at O Cfor 30 mn and for a further 20 mn at

room t er T 15 m xture was diluted with di chl oronet hane,
filter gp a@gx%@ncefr}frated zn vacuo to f~unish a brownish oil. This
mat eri al wazs(mlamﬁymﬂo@)-esnr- tmm}iiyyame,smhleﬁﬁa gel (14 x 5 cm using

~r - hexane/ et hyl acetate 2 Thi s furnished &@i 5% of the t| tle
conpound ad&&Bye) Q0sH17 mﬁ?ﬂ Was aﬁé@wtgmnmlrﬂlvﬁtherpr frompeyample,

oroduct 1o Sna (4 5% B syt el BEAMbRY G IR0 AriBhiAMEE f’f ﬁf‘%
mol } and Kelg3tit@d St Sgh aBl(3 ﬁﬁmla)sealad flasit, drd hixbhre wak hpplidd ofeea bepoed at 85

Cfor 5 hand at 110 Cfor 8 h in a seal ed pyrex flask. The reaction
m xt ur 85 wasilgil(le 8§ omt Elwp@mth CHChLAYle@H 9 é feBervehby 99:20) ﬁmnshaduo The

o s ng. O48 sphERkeie chlored G s FRleTARLE e e el vy FtS ol ved i
CHA 3 and fili%g rzt@' (ﬁéaraa &Pmﬁ& SndPloHSerfatigh W A8, 3&8}’%&6’ 6? gjfﬁg f tus' ng

ven rem)va I ~a vacuo rturnis

title conpgy ;f'i}ge Bt Hale QHhettﬂgQ:(()%?Bﬁ:g! 4! a‘ﬁ%ﬂUHﬁMﬂ;ﬁPgAIg@fo& g%ﬁgg %35 C. HRVB

na/z calcd for C1 23.1746, found nal .

" (CL8H21NSO(MYY 284, 16\37 foumzaanﬁw -“TheGreeDase WiSIdonkeiéDiRsol Bs mXeAPkEL 30
4-[ (4-Fl uorobenzyl )oxy él p| erazinyl ) pyrimdine, D hydrochl oride.

K- t - BuB0 ( 0.vineh yas reciystaftivs e@aﬂetbelt 81Pal 6601 6% IG st (@1l Qbenzy|

al cohol (0. 252 2],{[00 mml) in tent-butanol (5.4 nmL). After being stirred
for 30 m ncéﬂﬁ‘*pgbq;m éﬂ’perature 2,4-dichloryrimdine (0.298 g, 2.00 mmol}
in tent-butanol (2 nL) was added. The reaction m xture was stirred over

ni ght, poured into 5% aqueous NaCH



and extracted with ethyl acetate. The organic |ayer was dried (MyS04) and
concentrated in vacuo. A solution of piperazine (0.516 g, 6.00 mol) in THF

(5 m) 10wwasaded and the resulting mxture was stirredpe¥REoDdSEY - The
reaction mxture was concentrated and—plrified by chromatogr ap%y on silica

usi ng di chl oronet hane/ MeOH (1% HC } (using gradient 99:1 to 9:1) to give
0.24 g (33% of the title conpound. Ms fnlz 2S8 (M+ and 5 fragnents
supporting the stated structure. HRM5 ~n/z calcd for C15H ~FNAO (M +

288. 1386, found 288.1378. 15 EXAMPLE 31

4-[(2-Meth 2 Boxy] - 2- (1- pi per azi nyl ) pyri ni di ne, Di hydrochl ori de. The

title conpoeund Qe . Lig to the procedure of exanple 30
starting ﬁg@}%ﬂ@@ﬁgjg@%ﬁ%ﬁﬁﬁ%ﬁ@? (0.28 g, 2.0 mol} to give 0.30 g
(40% of t IStep ii2-€EhldrosmZpfuryhpyiEine | z 300 (M + and 3 fragments supporting
the statfed structure. H z_cal cd r CleH?o0N402 (M + 300. 1586, found
300. 158‘%. é+ibﬂmtgowt@§%p)}y9§ @‘5{6819 E)FYBEWEFZ‘?fgyI )pyri m di ne,

Di hydr ochl Qg fi€s(triph VgﬁmE'ﬁih SAEARHH 1) (033 hRBRLN) 8§ 9edi Ng to the
procedure of exa(ltlrr%I %.n Oos?arfalpng i g@n enzg;’;l al coh%l (0’.6(212 g, 2.0 mol) to
gi ve 0.23 dlid@dropyrazhet he title conpound. MSs mz 270 (M+ and 6 fragnents

P 48 A A i T e 50
02/ 10-56 S CCH K A AHE AitclNnCU G0 HE: 23474l a0ea 1O

2- Chl of @- 4-THerhidtulr&tvhs RatPal $RBORY | hTREY rﬁéﬁiﬂ)‘fﬁ%@:&@i@ﬂh{bﬁaﬁe/ethyl ,
1-t est - But oxycar bonyl pi perazine (3.72 g, 0.02 nol) "was added to a stirred
sol uti on ofac@at-(80:t0) orledyydrsnveiensep{rated And thedigh? bromnishawater layer was

di i lethyl anipe. (2.5 8.9, Q.0 in dichl th 200 nmL). Th

fenct ) on wietaed Vb ichfroratoiic G ALY T fHPMen oG Hgs Wetnd then |
trat eg T i ' :

P aeh chr o TR ODERNGEH R E3RHICed NS bER AU SR SRR MBBrainga ) o

\eNIn uent N}v% HdsPuelfidd Btsificd B Yhradhatbfigpiy (1BS £ ERPEMEnASith LREAHEL@SS Sol i d
ose
15  acetate (90:10). This furnished 1.47 g (48%) of the title compound as a light yellow

solid. HRMS m/z calcd for CgHsCIN,O (M)"L 180.0090, found 180.0092. Anal.
(CgH5CIN,O) C, H, N.

Step 2: 2-(2-Furyl)-6-(1-piperazinyl)pyrazine.

20 A mixture of the product from step 1 above (0.94 g, 5.2 mmol), piperazine (1.28 g,
14.9 mmol, K,CO3 (0.87 g, 6.3 mmol) in acetonitrile (5 mL) was heated in a sealed
pyrex flask at 85 °C for 3 h. The mixture was diluted with dichloromethane, filtered,
and concentrated in vacuo. The oily residue was purified by silica gel

chromatography (18 x 4 cm) to furnish a yellow oil. This material was redissolved in
25  asmall volume of CHCls/ether (9:1) and filtered through a short (4 cm) plug of

alumina eluting with ether/MeOH (96:4). The filtrate was concentrated in vacuo to
afford 0.77 g (64%) of the title compound as a light yellow solid. HRMS m/z calcd

for Cy,H;aNsO (M)" 230.1168, found 230.1170. Anal. (C1H14N40) C, H, N.

30 EXAMPLE 16
2-(1-Piperazinyl)-6-(3-thienyl)pyrazine.
Step 1: 2-Chloro-6-(3-thienyl)pyrazine.



and MS spectra were in agreenment with the expected structure. M5 (ES+) nlz
299 and 301 (M+H)+. *Previously described in WO 9911657. 10 Step 2:

2- Chl or o- kerazinyl)pyrimdine.* 2-Chloro-4-] : <
1-(4-tert%%§war bonyl ) pi per azi nyl | pimi di ne. (2.00 g, 6. PrmTNor
obtained in step 1 above) was dissolved in a 25%v/v sol ution of
trifluoroacetic acid in dichloronethane (25 nL}. The solution was stirred
at room t enp2atnesthexfehand 11Gmi) wat hddeditha mixhwrenf was renoved by
evaporation under reduced pressyre. The oily residue was partitioned

bet ween et HW’;]%%(B‘EF&IGE;&BW%FP maﬁeﬁama(ah@ s&{bth WMo Wdr2donat e.  The or gani ¢
extract vvasdi&{lbl%?gﬁggleevaporat ed under reduced pressure to afford 1.04 g
(79% of the tit conmpound as a col ourl ess solid whose NVR and MS spectra
wer e i n agr@edenlodirhinol)hAftexfemineef stittingdtuoen tévipdriitne) thigphend-99 and 301 20

(MtH) +. *Previ qusly described in WO 953S293. Step 3: 4- &1- Pi perazinyl)-2- f
[ 3- (trifl udroserit Reidy3-828z16-3 molbﬁllomeéibﬁ@,qqufbfaﬁpoé% ;@penl)avessl uti on of

2l or o4 GRSt LN 010, (094 By D2 aigined 1 n 25 Step
L anyr o g iy Ot 85 SRS BgROLU R R AR 11 o

70 C over nighitr laparvaldxaasied tvithedel (2 1160 aal)VvERd consinaMapatialgersunder
reduced pressure then the crude reaction mxture partitioned between et hyl

acet at e (4.Wermidyied (if>GR4)efiltgrad and¢oncenttate 3@ varm dihe bphvassh eihebtemagor at ed
then puyrified by preparative C18 HPLC usin CN H20/ TFA (gradi ent: CH3CN
20% t 0?97%%@3“@%@%11% B&k fheomategrapy ?1%2%3 C%%m@gwm iehgRgetit. Purity
85% (HPLO) . oMl (B5:1). WHi fuBEh N8 & (457 WSOl EHS01/ U2~
EXAMPLE 34 af— [( 3(;§Nlet %oxybgnzgﬂe) oxy]ggl- (of pi per aez‘lgr%@élgrg?ar#gl ne},ﬂ(:3

Tri f | uor oacetiat BRMBw&/ztdatddefocOgHYTINGS MYl 5p988pafored 2959868, Agalt 0 t he
procedure of exanple 33, step 3 starting from 3-met hoxybenzyl al cohol

(0.055 g, QC4H;GMBS) G H, Yi.ve 5 ng (6% of the expected product. Purity >90%
(HPLC). M (ES+) mlz 301 (M+H)~. EXAMPLE 35

2-{[ 3- (Senzyl oxy) benzyl ] oxy}-4- (1-pi perazinyl)pyrimdine, Trifluoroacetate.

10 Theqtitl QI IR ERAL wolP to the procedure of exanple
33, st étf') 3 S?fé???ﬁ’é“’??%‘?ﬁ'ﬁ@?ﬁ y@o&‘@'@i’ﬁ%‘ﬂgl cohol (0.086 g, 0.40 mmol) to
gi ve 10 ng A tfifuredf théprodupicfedre steprl aboed (1.02ug,i X390 madY) pipblaghe (VB2 gES+) ml z
377 (M+H) +. EXAMPLE 36 . _

15.3 mmol), and K,CO;3 (0.81 g, 5.82 mmol) in acetonitrile (6 mL) was heated in a

sealed pyrex flask at 85 °C for 8.5 h. The reaction mixture was diluted with
dichloromethane, filtered, and concentated in vacuo. The semi-solid residue was

20  purified by column chromatography on silica gel (18 x 5 cm) using CHCl;/MeOH
9:1)
as eluent to furnish an oil. This material was redissolved in ethyl acetate, filtered, and
concentrated in vacuo. This gave 0.98 g (75%) of the title compound as a yellow

sticky oil. HRMS m/z calcd for Ci2H 4N4S (M)+ 246.0939, found 246.0943. Anal.
25 (C12H 14Ny S) C, H, N.

EXAMPLE 17
N-Benzyl-6-(1-piperazinyl)-2-pyrazinamine,
Step 1: N-Benzyl-6-chloro-2-pyrazinamine.
30 A mixture of 2,6-dichloropyrazine (1.31 g, 8.8 mmol), benzylamine (1.15 g, 10.7
mmol) and K,COj3 (1.65 g, 11.9 mmol) in acetonitrile (6 mL) was heated at 85 °C for



15 2-[ (3- Phenoxybenzyl ) oxy] - 4- (1- pi perazi nyl )pyrim dine, Trifluoroacetate.

The title conpound was prepared according to the procedure of exanple 33,

step 3 st@ldrNgsskr om 3- phenoxybenzyl al cohol (0.08 g, 0.4 #.‘ Qi ve 8

ng (8% of the gxpect ed product. Purit3#> 90% (HPLC). MS {E@% %1#%%(299363

(MtH) +. 20 EXAMPLE 37 2-(2- Napht hyl nmet hoxy) - 4- ( 1- pi per azi nyl ) pyri m di ne,

Trifluoroacetate. The title conpound was prepared according to the

procedur e dB hdxanpdled Pyex flasp The sdaption mixthreorasatiintgdhwitly Hiekloyhethdnephol

0.063 g, 0.4 mmol ) to give 10 129 of .the, expected product. Purit

(>90% ( HI%LC)ﬁ.lteWS apt)gqgcep&qttgd ggxpcgg e+ycll/()gg e KaS|« eg@as d?ssoﬁreg 911 a smalr y

4- (1- Pi per agj,avl 5 ' r t i mivdine,

Trifl uor oa?élt“gf%éeaﬁ%ﬂ{s%ﬂ%})éllﬁfo@doi%h% sﬂi@gléyét)r&%&%]rabﬁﬂﬂ(}ﬂﬁ ot %ﬁlﬁ _ _

2- chl or o- 4-dHcIKALCH 89ﬁ??tﬁmf.@§&bﬂ@plﬁﬁioaﬁbﬂ¥$imyrd Rudin)asingldradiged 30 in

exanple 33, step 1; 0.04 g, 0.2 mmol) and 2-trifluoromnethyl benzyl al cohol

(0. 035 5, @s2hemrfuminjshed 156ty @hYdobthertdle compOumd 3s abghttyeHow sdlidHRMR- t - BuO

in tert-butanol The resul ti n% m xture was heated at
6

éréM 0.2 m, 0.2 rrm)‘IS%5

65 C over niihsaledorn CriloCldy (MH 24186563 founsd B Odiies/ Hpaled1athesle) 0 cool .
The sol venz%‘\ﬁs evapor at ed under reduced pressure then the crude reaction
m xtures p ‘tioned between ethyl acetate (4.0 nL) and water (2.0 nlL). The
organi ¢ phase was evaporated then purified by preparative C 18 HPLC using
CH3CN H20/ TFA (gradient: CH3CN 20%to 97% TFA 0.1% to afford the BOC 5
protected MterididY-Bewpylso-teapineraginyi3rd-pynazingmines| ved in a 25% (v/v) sol ution
of trifluorogeceti g i i 8<(5 . to stand at
room t{eérrperA al?%r&glje (t;;ﬁfé o%&ﬁﬂo&éﬂ&%{/gﬁﬁ%@?? 'ﬁg(gég'?vléqﬁ%l)ﬁﬂgee@%lgmggﬁ pressure
gave 40 ny 19 44ndd)dndtiedd til®g,corRgbIdin didiabt Y3 9 Yas HEAtEd at 1B °CES+) nal z
339 (M+Hy+. 10 EX,&NPLEK?Q 3 (G 62

(2, 5~- 1- [ 6f¢Bdrizinl acseyled pymxritask.rBie|re&tion atikipkpivpediinedwithSt ep 1:

3S~- 3- Met 1-tritylpi ipne. T | uti f . 2-(,Ss-nmethyl pi [
(262 g, 28esiomi e, RYPEHRRH Bsendnes T Shded SERTALgh RIS MRbG (7. 30
, 26.2 ' . : i t t
Por 1.5 n R e e Y Rl e R s "0,

wat er, 1and .y, [ Ne0 teok! H 30Uy ni shed a
quant | 1ot \?gldﬁgolgé%% PPxtpg n&é‘a@rr%gg%ggg %Pﬁ’!@? clllby $RDUE itk Shed 2

upon st andiThg fred base watabtdindd sasbrowenh dolid@ 9 g, 3.38 inbb thaxtassédigsolved Step 2:
(2,f)-1-(6-Chl oro-2-pyrazi nyl) - 2- met hyl pi per azi ne. m Xt u of

2- 6- di chl oﬁ%WF‘é&?lr(ég ok -M%e,lc @91@6)-%5|3?§3D @ﬁ@&lﬁéﬂ%@%@&é A i addef 1 above
(2.30 g, 6 : . : Pl 54 r r?g@]- m.} was
stirred at a%%&ie%&iﬁ%? Bfné?l t. 'I%H(eﬂ}ég(} ?%%%?lll on n%ialtlttr}?% r&% |1%§tgr ed t hrough

a plug of diohi MaObrethetrmdSulallgonweated backnodhie fraciease bydlladidizplies@ite. The

remai ni ng oil was 25 dissolved in CHCL3/ n-heptaile (1:1).and fi]tered
through a deeesdsNAr((gs)and sxirpction witheethes) (o &0 miky T sppined gthsnlpyvetse

i ni | | I d i { .80 nmLl.. 4 HCl 2 m
(2P0 IR R BB ey oSS, (2
cvavorat o S RSHEI R R v AAERAR ARUEPERIE SIS T

ith CHC13 i i iG | trated iii
W OO oA NSSARNPIOaR | ver vere concentrated 11
02/ .t056 ~7 PCT/ SEU1/ 025G Ms rral z 212/ 214 {M+ (35Cl/ 3Cl-i sotope

pattern). HRVS rnlz calcd for C~HI3CIN4A (M + 212.0829, found 212.0827. Step
3: (294 1- EXAMBREVBoxy) - 2- pyrazi nyl | - 2- met hyl pi perazi ne, Acetate.

1-[6-(2-Thienylmethoxy)-2-pyridinyl]piperazine.

Step 1: 2-Chloro-6-(2-thienylmethoxy)pyridine.*

K-z-BuO (1.70 g, 15.1 mmol) was added portionwise to a stirred mixture of

2-thiophenemethanol (2.14 g, 18.7 mmol) and 2,6-dichloropyridine (2.13 g, 14.4
30  mmol) in dioxane (3 mL) at room temperature. An exotermic reaction started and

more dioxane (3 mL) was added. After 3 h of stirring at room temperature, the



S To a solution of (2S~-1-(6-chloro-2-pyrazinyl}-2-nethyl pi perazi ne
(prepared in step 2 above; 0.16 g, 0.72 mmol) and benzyl al cohol (0.12 g,
1.1 mol w2 Mze(4 nL) was Na-t-BuO (0 14 g, 1.4 mmol) agdedpdisdone

m xture was stirred at 1S0 C overni ght34The sol vent was evaporated of f
under reduced pressure and the residue taken up between CHO 3/H20. The
organi ¢ phase was concentrated and the crude 10 product was purified by
prepar at i veedcti8na Hl?ktﬁrmﬁmsmahmu'gm ricb -6 stobwisingtrbhdxdive/ ety leetatn at 254

E }\/,m._ \2(;3? 2&5} lgsfg@@gl@ng gd sg@@g puéﬁ%nl(c_o%m@H@R%E 4”(1:11%) lfs?llgcrghgxoarne/%lgﬁo N0
(2,57 11 G6BaRauh g nhnfid 0 b0 BRI boRpBuid 11k v2pEBh ikRisper azi ne.

Acet at e.

(2, 5~-1- [67r%bﬂé@fcﬁﬂlbm(fll\lw@!If)?tQhS'ODiQ -foid 2H500022: xnaeﬁhm@mwm ne. The

title conpound, obtained as an oil, was prepared fromthe product of
exanpl & 39 H,N.éipraviguslydescriben. is EPran3e99. and
2,6-dichloro-4-trifluoromethylpyridine (1.81 g, 20 8.38 nmmpl) according to
t he procedure of exanple 39, step 2. Yield: 0.24 g (11 %. M5 mz 279/ 281
(M + (35CLligt&A-1 iRl &hony)- 2R MEd or C11HI3CIF3N3 (M +
279. 0730, foﬁlﬁd 2%42(:)1'%1eﬂ §§ﬁ a E%Y) Ty Hpfif it

(2S~-1-[6- @Bmwtwec»mem@w‘ﬁfom%mh@bwwlﬁs% S yP8iminal)] piparagne (1.55 g

0 T S b S,
RSO e B i

fOUﬂd 351. U&BIoromBtaliXARED #hll concentrated in vacuo. The semi-solid residue was

1-[ 6- (Benzyl oxy) - 2- pyrazi nyl ] - 2- et hyl pi per azi ne, Acetate. WO U2/ ~U~SG ~8
PCTI SE01porifabbwsidipa gel (16 Bércngldlﬁ;mathgl‘aph}meH@MW@ﬁ@H)msom de (38.7

g, 0.22 m)li was added in portions to a chilled (~ 0 C solution of

2- et hyl pi p&hugat. felvents wyre evaporatasi andithe eigresidue waatedisaplvad suCHCls/sthere t hat

t he tenper not exced20C Th t ed. for 1 h, the
sol vent 5 if ?\lllgrﬁg?lb?@oméi‘ﬁ aﬂgnf’émcaaﬁ%&?efﬁéﬁﬁ}ﬁf@%ﬁia%&émen CHO 3/0. 5
M aquepyls BinpoddasdBéeglsil. phase was nade al kaline (11 M NaOH) and
extracted three tines with CHCL3. The conbi ned organi c phases were dried
{MyS04) andiBdEmfitaaitdar Cikhig7NA3%(M) 2y 5dioo2 wasnd275.f 10dd Ayl. col um

chromat ography on silica using CHCL3, followed by CHC13/ MeOH NH40H
(95: 5: 0. 3) (@pTatN«S)L .t Nii ve 31.6 g (7099 of the 10 title conpound as a
yellowi sh oil. Anal. (Cl13H20N2) H~ N, C calcd, 76.42; found, 75.85.

" kDescribed in WO 00/ 76984. Step 2:

4- Benzyl - 165001 or1@ 2- pyrazi nyl } - 2-et hyl pi perazine. The title conpound was
prepared according to the procedure of exanple 39, step 2, 15 starting from
t he prdftucg-@HRheinosyethexydite(d-pipatsrainyl)pyagdng, 22.5 mol ), 2,6

di chloro Zi nd KzZC0 6.22 g, 45. 0 nnnol Yi el d:
6.15 g (%@? @@P@l@%@ﬂmﬁ?@a‘iazﬁ IS(()'[ ope gattern) HRI\/I)S ntlz
cal cd for &-~Bubll. 6<1?JgN44(3Mn'10121xﬁs 1488 porstiwisShb stitRa mizfrSbER63:

1- (6- Chl or o- 2- pyrazi_nyl | pi perazi ne. 1- Choroethyl chl orof ormate

(4.16 g, 29dichlavppsiryzipge Goridd- @é—upmpx@thﬁnpb@aﬂsg il8dedmed] ut i on of
th d to 19.4
di ghfé?oﬁg %gﬁgw%&)&t% %b%ﬁf%%/g\rﬁ%g%%ﬁ%ggftfrpf’%’dme%bggﬂ\w?errperat ure for

15 h, 1%he i@actddand Methikhde Was seReratbbmited érﬂtul/@qu) haTHe fRatt@nol was
added The 25 m xture was heated at refl ux h and concentrated. The

resi due m@ldﬁuées‘dﬁﬁ/@hﬂ?qu@-@ilsf: éi#.f@reﬂa@é@enqemra@gm woypoFhe qly repifup| ug of
silica gel gy vvégs_%url 8‘11%111@(0&%@ (18 Qs crmPltfW-ReMRERtSY SRPLEt ed Of f

and the resi d e
(92:8) as eluent.

This furnished 2.92 g (86%) of the title compound as a white solid. HRMS m/z calcd
30 for CioH;1CIN,O; (M)* 250.0509, found 250.0511. Anal. (C1,H;CIN202) C, H, N.

Step 2: 2-(2-Phenoxyethoxy)-6-(1-piperazinyl)pyrazine.



chromat ography on silica gel (12 x 5 cn} using CHC13/ MeOH Et 3N (95:5:0. 2)
as eluent. This provided 1.9 g (43% of the title conmpound as an oil. M
mz 226/ + (3sCl/ 3Cl-isotop attern). HRMS niz

Cl oH sC ﬁa(oﬁ/?ﬁbg’% 0985, found 226. 09@3‘2 WO 02/-10 1Sl PE%E‘“/JZ%'

PCT/ SE01/ 025C9 Step 4: 1-[6-(Benzyl oxy)-2-pyrazinyl]-2-et hyI pi per azi ne,
Acetate. The title conmpund was prepared according to the procedure of
exanpl e 39 A sixmedf ﬂﬁmdﬁm@rohrsmpllabovmr(d)aecg; 5d6 memel), dpabzinve (0. 163 g,
0.72 mml ), benzyl alcohol (0.12 1.08 n _unol) and Na-t-BuO (0.14 g,
1.4 ol ). (Fa9 &t 15. boupelime 2C®/5(Qﬂlzg,§93h€m0l)m|amsnﬁdﬂﬁ5 BE) SNBS or

Cl~H2~N40 (M +_ 29 fo MPLE .42

2- [ (4- FI uohgfehna %ﬁfﬁmsex( asg %i&%"f fow)fgﬁszweon etV atibiRth 2y |

al cohol (O 9 eated with
Rt (0. 065 "t gorbrieh B ke Snd L SRBNKALY hEE. TnchighbrAREES

m Xt ur es vvasolsd resilael was ponhed byesrbexx gl uhenfatography. (1 Axslodmll usong of

2, 6-dichloro r a2| ne 1.57 10.5 nunol) in THF (7 nL) was added and the
resul ting 94 py ¢lé@1th91thmW@p evepswited affand thatssidyg was azi ne
0.580 g, 6. 75 0.43 g, 4.5 15 mmp wer e dded and the

gn xt ur egvvaée@%SP]rVé@J “a?t%%C@Cg@ lsnlflgFﬂtlonF‘P‘ii P?‘&iep%ﬁlonlm vegicpushed on, and

aci %J e o TR0 LB, MBS B bRk o et
Cl SH1~FN40
(141 Someypbisonilt . i Suntand PCAE TRANORGHE W N

EXAMPLED) 43 2-[ (4- Met hoxybenzyl ) oxy] - 6- (1 pi perazi nyl ) pyrazi ne, Acetate. The
title conpoun Zﬁr epared according to the procedure of exanple 42
starting f oxybenzyl al cohol (0.207 g, 1.50 nmmol) and was i sol at ed

il ) HRVE iz calcd for Cl 6H20NAO2
M+ 300. 258@"?’2 Ko Bt radndibydadife’t R 0

2- [|2 ( 4- FI domoysire oy ithesppriadwat [fr08x ¢xenpilp b3, a@phﬂy(K))Byg,ézdsnemoD , Bengylet at e. 30 The
i 42

L oo B S AT RO iSRS s B Bl 12,

I sol at f‘? A%hifrule \!‘/Lsoﬂnﬁe\ﬁ%yos%lrc]a e%é@orlﬁgg/gé%ﬂ}/(%ﬁ %m')%@mg CHCl3/MeOH

(7:3 followed by 9:1) as eluent. Solvents were evaporated off and the residue was

redissolved in ethyl acetate. Filtration and concentration ir vacuo furnished 0.90 g
(90%) of the title compound as a beige oil. HRMS m/z caled for C;5H1gN4O (M)"
270.1481, found 270.1482. Anal. (Cy5sH;gN40) C, H, N. *This compound was also

20  characterized as its maleate salt: mp 155-156 °C. HRMS mi/z calcd for C;sHgN4O
(M)" 270.1481, found 270.1482. Anal. (C;sH;sN4O + C4H40,4) C, H, N.

EXAMPLE 21
2-Phenoxy-6-(1-piperazinyl)pyrazine.

25 A mixture of the product obtained in example 13, step 2 (1.97 g, 9.92 mmol), phenol
(2.43 g, 25.8 mmol), CuO (1.0 g, 12.6 mmol), and K,CO3 (1.43 g, 10.3 mmol) in
dioxane (2 mL) was stirred for 4.5 h at 165 °C in a sealed pyrex tube. The reaction
mixture was diluted with CHCIl; and filtered through a pad of Celite. The pad was
washed with several portions of CHCl3/MeOH (95:5). Solvent removal in vacuo

30  furnished a dark brown oil which was purified by column chromatography on silica
gel (14 x 5 cm) using CHCI3/MeOH (95:5, followed by 90:10) as eluent. The brown



solid. Yield: 0.145 g (27% . HRMS nz/z calcd for C16HL9FN4AO (M + 302. 1543,
found 302. 1554. Anal. (CHL~FN4O ~ O SCH3COCH ~ H20) C, H, N. EXAWPLE 45 5
2-[ 2- (3- MRiohpxwpaenyl ) et hoxy] - 6- (4- pi peri di nyl oxy) pyrazin o tert
Butyl 4-[(6- cm‘f)ﬂrao- 2- pyr azi nyl ) oxy] - 1-BfPperi di necar boxy! a?g.Tﬁkﬁﬁgé‘twur e of
2, 6-di chl oropyrazine (5.00 g, 33.6 nxnol), teat-butyl

4- hydr oxy- 1pi peri di necar boxylate (6.7b g, 33.6 nmmmol) and K-t-BuO (1 Min

t ent - but analit (13% gytwas 3objeeted jo repeditBdd I iR0 Chiviatopasphyt first el sifita ga i
tenperature for 12 h. The reaction 10 was quenched with water (50 niL) and

concent r at & rmpusiag GHCHMeOEE: Huas ahiest endstudliyen dlymisaid K Sogoiustng washed
ith t d KH?P04 1 ed . 04) , trated iri .
 The oot duc RIS sLad by thioffuiieilr) sl GRS cqhEbng b a0 55 o
the titl i P y . Anal .
(Ci4H|20CiN§%§)8%EQg?WW§? gpgfz) 991-4@?1\?;&%2?1?-6 2{5 %géﬁﬁéﬁ%éd%z)ipyr ggi ne.

~ Aqueouss 3. Oy My HE, 1 1R, &3¢, #eg. added to a solution of the product obtained
in Step 1 abovgg(”s %049, 1579 nmol ) in nethanol (200 nlL). The reaction

m xture was stirred at 50 C for 5 h and concentrated in vacuo. The residue
was dissolved in water (50 20 nmL) and basified wth K3P04. The aqueous
phase was SXANRELD th et hyl acetate {5 x 40 nL), dried (MyS04), and

tratedq ' .91 % of the titl d
colort ese: crt-ProiffBptit-6 Sptiatnibdalitd 10 O0 L0C oE Trote onlod for
C~H~2CLN30 Stbp +: 2ChIQHE6(1-pbemdethaSy)pfiin@5 Step 3: _
Ehe pr ucICTE ok 15 SRETansved fob eimeroRsobt e bRl 1. 2 i)

dded t ' - o h . 0 40 ol
and o1 - Bud2(3 R HifoRln dpCRIION KRG T icg B0 Rlte! o Mg ibringndl® T

and K-t-Bu in téent-butano ). The
reacti on m2G-dichlonssyrazinet (@48, 1617 rhmol) veds dddeCwvhardaponnthe reagtion mipterec hed

with water 30 (0.1 nl) and, concentrated in vacuo._ The resid S
partiti onecfmﬁ‘éé Reage 9\%19‘@8' ¢ ernllf)‘n%ﬁﬂﬂﬁgéqr rtg%‘ek%{‘eeﬂé% Wﬁ?)aﬂg?fﬂala“ﬂour ed

through a Bydpemmieiwas MREMTonYhaRoNBSvaR11Y kR fishid th Ghidd colied 8l alaEt 3N
(95:5). Solvents were evaporated off and the WO 02/-10-4~G 51 -

PCT/ SED3/ 02vaspurifisi Uy eilina geldihsmnitogephn(lFet hamphisingr dex4setpl peeind | oaded
t KLl d k ti SP | 1 q, . t CG 50

" e coltorm S tetta s BN £ XERE Fiiae s SERITHE 4B Rl ) The

conpound QU2 dain & r@glr{gmﬂacé-(%”bﬁ\!t@sddﬁ fﬁﬁ@?@.@ljsf 20 m and

concentrated 1 n vacuo. sid s 5 analyse or identity and purity
by LG 1JIJV/MS. Yield: 8 ng ( 12%. HRWMS f~ilz calcd for ClgH23N3®3 (M +
329. 1739, found 329.1743. EXAMPLE 46 .

2- ( 2- Pheny IS8emx3r{1-Bhenylethaxy)-eH(tpiRex9ZiBybRYagiae. 10 The title conpound was

pr epar acear: di lg 45, 3 r.t i pg from
D pheng et s R BEpBRRGER ReP) BURTHS fo ARD. BpelbRl Be | 00 i 1y
and purity 18y hfaolyMB.K, 08I (0.90%, 65 rhhd¥in atddtrnalmahad htaéd ol HZIN302

(M+ 299.1634, found 299.1630. 15 EXAMPLE 47 _ .

2- ( 3- Phenoxydedpury flagk g 05Cder 3. dibnyhe xsapign mpitare wapdlutediwith conpound was
prepared acecqrding.th rocedur f | e 45., s .starting from

3- phenoxy- %-?(%lrkgﬁ%l%to an?e’ é@te%r)%a,ag'g.cgager%%f(e?%ﬁ%’op?%%l%e@"s\%gg r%fhcglle;y% d for

i dentity angripdd by ¥iliey él@hf&%zl\%r het18 % £8miBsindre UCT/MRSE (Bl yascal cd for 20
C19H23N3CBQ)?I|\}9+ 3%91.11759, foun 3%1‘3?(1742(3_ EQHE 48 Crlyes

2- [ ( 5- BPhenyhpat Splveatswerd eXapopitqabaff dndieauyidiningani was redissolveédine conpound

was prepared according the procedure of exanple 45, step 3, 25 starting

f r om 5- pheyHCh, fléaredfirugheshar plue afplymina)and vereeplrgad ét vagie. Bnagapsed for

155 CBenzyt o b k8 et costonndns t pivhi Pl Vhon eSS, | o
compo~. ui d YRg,IRE RRRY, 65, RGBAMF D941 587, REAREAU 3501 AR AERLE G0 St ep 3.
‘ C4H404) C, H, N.
30
EXAMPLE 23



WO 02/-10-1Sl -52 - PCT/ SEO1/ 02569 starting from 3-benzyl oxybenzyl al cohol
(86 ng, 0.40 Innol). The product was asialysed for identity and purity by

LG LTV/ 43 mg (55% . HRMS nz/z cal cd for C?3H25

561 1506 P S OB o2 L anpLe Bo3 - beRREbMased

2-[1- (2- Met hoxyphenyl ) et hoxy] - 6- ( 1- pi per azi nyl ) pyrazi ne. Step x:

2- Chl or o- 6-[ 1- ( 2- net hoxyphenyl ) et hoxy] pyrazi ne. K-t-BuO {0.67 g, 5.97 nmol)
was added Re(2aFmbroctkoky)@-tpiperaainyl)pyPaatad)Mylphteny| ) et hanol (0.96 g, 6.28
mol ) in di oxane ce-bath). 10 After 5 min of stirnng at

room terrperséﬁlh;ez%t @w@é%ﬂilewerch&myg%ag chilled to 0 C (ice-bath) and

2, 6-di chl on Hgg)lg PRES he reaction
m xture funlgg%lg)lqurﬁéAflt er zﬂlglgﬁva%%g“ rrarrte1 lgfég%?glm n, lﬁﬁgﬁeggomt hane aild
K~C03 were fhxdd@dlmnti(lrﬁeg dﬁmmmel)\mé 2{6- dmhhoamyrmm(érﬁlr@ﬂmsmmnl)mm co

f hed | 1 hat ified b | h to h 15
a"cm 081 n@isKang S 2eb O KigF Dakbi heaerion kb e g e SRR GRE 121 g

Crats scuneddRa B TRt Yifitd AequgnpEan okl SUREMR BB 1

Step 2: 2- vierd- Nt desidypivenylr)fetd by opluniin cliromapagr@hyrmyllsjlmyrga]z(lﬂe{A 20 A

(0758, oW oot s U s R
9

vas di 1 ut el SaR AR B BT, Al e N et T vacuo. The

sem -sghid residue was purified by silica gel chromatography ( 13 x 4 cm

using CHC13/MeOH (9:1 ) as 25 eluent. Solvents were evaporated off and the
remai ni ng &itep Ja-3-Finoroethory)-4-Gl mmalnylmstrema, Malestegh a short plug of

I I I

Saﬂﬂ‘o”é‘ave%ﬁfyé%e biahoprogiet it B Sl oRR S g B EER L CORE ol 2
lcd f Hdm N4A~2 ~

Lo Seb RIS o3l 0% bR R e

1- [ 6- ( Benz\téropatptuze fmyrSeSzhmda}Mﬁ r@-fer £h 5FitH mthmlrmmpﬂe was dﬂ!utedSthh | :
1(6 Chl or Ip| erazi.ne xture of

- 2- ~ 2,5-d
6- di &hl or%bcr?;&‘/‘?r)éé?aeﬁ If%‘”'rdgmrdsfoﬁ%enﬂﬁ';‘?ge vaquoa g semizsolid ﬁ?ﬂ%lvﬁsper azi ne

gto i ?rzeg’ at pé’gﬁ k)smg%@c%é&atgéﬁgg @yr e‘m?hﬁs‘hg S’ﬁé t/M%ck)% @"‘g? th I e\ggts i on

m xt ure waghfent. (S31REtsANste SRR GHF 86U He r¥@tinthg ol®. B %_' Yvds@&dishos/chas
purified by col unm chromat ography on silica gel using C13/ MeOH (9:1) as

el uent . Thiis ethar/6HCHed : Dahﬂﬁjte(eﬂﬁhbaugﬁ ashmet (4 ¢theplogopaluminasirgn oil . HRVE
mz calcd for C1 off 1 + 226.0985, found 226.0983. 10 Step 2:
1-[ 6- (Benzyrl%?sz/%c@ﬂﬁ% é)ﬁSrﬁhIqm tsﬂlmtsz"@;c evmﬂsﬂ o gad theirpsiduerias i t | e

compou acco t dure of Ie 20, starting
£ rom 120 o TR BRI RE RRIRS 0 Y AdiRa NG REEPN b PoncB B hse® 2" ' 48

mol ;- obt a'fﬁ‘l%%hb&! O%t79g0(;131‘%916@m%)ﬁee%§bzd(ﬁthé‘hﬂgB&hp&lﬁrd%@ afl oil Ahiéh wa®! ), and
K-t- BuO ( 1.99 g, he reaction m xture was heated at 95 C

for 5.5 h. czmergcdem@ xtsfmaleeée SEIHt Recwmm fein \eQH /ethet figmishedh?.88 gnas
obt ai ned as Pur| 990 HPL nal z cal cd
o ot o R Bk Rle comiand Yoa white BREOG o AR B0 Fe L 1o Sh O, H R

2-12-(2,3-Di nethoxyphenyl)ethoxy] 6- (1- pi perazi nyl ) pyrazi ne, Mal eate. The

title conpound was prepared according to the procedure of exanple 50, step

2, sta2ii nEXANRPLE 2| or 0- 6- [ 2- (2, 3-di net hoxyphenyl ) et hoxy] pyrazi ne [0. 6S
ai ned according to the ﬁrocedure of exanple 50, step 1,

, 2. .,
gt ar2t ?n??@bﬁ‘f’?ﬁ@@%%%){?ﬁﬂmr?ﬂpﬁ RYPRZBYE} | pi perazine (0.57 g, 6.7
nmol ) and |§g $ fQ?lﬁJr&»gG a&lél eg%hﬂeﬂmgwpg %—ﬂﬁef ree base of the title

- conpound was converte ts nal eat® Recrystal lization from
MeOH- et her K-aBuén@d50g,48. 7gn(m¥)%a8@ﬂd¢dwrtlomwlse toagtotaddnixRueiof y 98% (HPLC) .

g/E 4~2 lgé 1345 élmﬁ@%@aﬁ'@@%l 25 @l mmo{) and 9' @azﬁluﬁo?yra(zw&l :364 8 }§§8 , found
30  mmol) in dioxane (6 mL) at 0 °C (ice-bath). The reaction mixture was then stirred for
2.5 h, while the temperature was allowed to reach room temperature. The reaction

mixture was diluted with dichloromethane/ether (1:1), filtered, and concentated in



2-[2-(2-Fl uorophenyl ) et hoxy] - 6- (1- pi perazi nyl ) pyrazi ne, Ml eate. WO

02/ ~O.1SG _54 PCT/ SE(1 1/ 02S& The title conmpound was prepared accordi ng
to the pr of exanple 50, step 2, starting from

2-chl or o-\ggeb Hég‘ f 1 uor ophenyl ) et hoxy] p%-am ne (2.76 g, PST/SEOII/OZN
according to the procedure of exanple 50, step 1, startl ng from
2f l uor ophenet hyl al cohol ), piperazine (2.91 g, 33. 8 mmol ) and K2C03 (1.51
g, 10.9 5 Ruawl. Yhe Béige Yyaidovafputified by eslubasbrahatdgraply on silicoggdld4was 1. 88
g (57% which was converted into its nmaleate salt. Recrystallization from
MeOH- et her of)uing peiexanefathyl asetate(84:0) g3 @u%@wwwonnmrmlmm% (HPLC). MB

~nlz 303 ( %ﬂi%ﬂ% /"3/ of tff«?ﬁt?éjcofxlﬂfoug& 6 cEIDGs M) BrRARR il éited foPund

302. 1550.

2-[(2,3-Di I’GQBHBCYN&(MMD*)MGﬂ@ foln@R PROEE. k). wfoam@monhEHNle conpound
was prepared according to the procedure of exanpl e 50, step 2, starting
from 2-%hl oro 6-[{2, 3-di net hoxybenzyl ) oxy] pyrazine (2.51 g, 5.93 nmol;

bt ai ned 50 t 1, start f

2.5 15 di mtARyBER P NEBHSR O 5 S SRR, 57, 7 mmol) and K2Q03
{1.23 g, 8.9nRlc)of tildirodh&!fbnPbte O%Mbwet(hqz quﬁﬁog@ﬁp&aﬁﬁemﬁég% whi ch
was obt ai ned as an 0|I Purity 100% ( HPLC ntlz 1" (M+ m z
cal cd for CERHERMYE@RIKYCOIBTTEH9Z, nmonlmda&ﬁﬁu&ﬁé)@ mEﬁ)wEé@tﬂﬂd‘thBO
2-(2,3-D hydro 1H i nden- 1-yl net hox%% 6- (1- pi perazi nylﬁEL yrazi ne, Ml eate.
The title csﬁwo%ﬁhlwasseqd%wpé@aé@ pmaﬁ@ortmlxtw@ reltlhf exanpl e 50,
o100, 210 5! ik A FnERO Bad Bkl Valh0 1A LflSBnd sl iR WG <Y) pYT az) e

(3.22 0, talne accor procedur e exanpl e 50, step
1, startingufifiedbytsifiea bAGRRShato }aﬁggaman)(& CHC140ieDHTR] )asand K2Q03 (
1.8 g, 13. )y;l The“yield of ree baseu{lgll9 the title co)rrpound was
2.19 ¢ (57%uenhSolvemas>van@e\'eapnanie<hcsff amd tlmelrema'ihmgfthlele oflaws redissobeduert ed i nto

T
2- -
(4-P O SERb A Adids ALRALAE LAY FRE N, NI B62 1 Jod Hhwidd >

PCT/ SE01/ 0 ding to the procedure
of exappl ezgg,m@(;@g“? C i, 09cf o 2- chI or o- 6- (4- phenoxybut oxy) pyr azi ne
(1.99 g, 7.14 mol; aob(t z‘f}%{%d agcordl ng to the procedure of exanple 50, step
1, starting from 4-phenoxy- lbutanol *), piperazine (1.84 g, 21.4 mol) and
K2C03 {O0. 99% 14 nunol). The yield S of the title conpound was 1.52 ¢
(65% whi ctf 6bt%i ned as an oil. Purity 100% (HPLC). MS mz 329 (M +

H) +. HRVB M + 328. 1899, found 328.1894. *Prepared
by reducti %ﬁ?{‘?ﬁ&ifﬁ?’%@éﬁg&éonm ng acid {cf. J. Org. Chem 1965,
30, 2441- Zﬂﬂphbmlom%ﬂenmyrﬁaié 2284) . 10 EXAWPLE 57

2-[(5- en 6- pyr.azi ne itle.conpound was
pr epargﬂg ﬁ 8“'%/41‘gaspér83%8‘5 a%¢ méf)é fle aceqrding Eopthﬁ PrCEAWE; g f r om
2-chl oro- 6 dEéc'?rbE@ﬁ*ﬂWO’D%S’YiS)@ﬁHhBM%tﬁ&ﬁd&l@ﬂ&aﬁoﬂGT&,reZet% WiERhiricdudhhed
according to the procedure of exa e 50, step 1, starti ng fromb5- Phenoxy

15 1- pent ard@I°€)for g)hrfeum«tdn@(qhaerogm tzmp@ramm’leblna TRBEEBY ) HBYISyn/27 . 03
nunol ). The yield_ of the title conpound s.1.15 g (48% which was obtai ned
as a \Ahite°§’éf1|f%rclﬂﬂeé’fl‘§2%b0%%ﬂﬁﬁ 0 \,‘?102‘5%3 (M+ H+ HRVS i/z cal cd
for CIlI gH26N~-Q2 (M + 342. 2056, found 342.2054. *Described in. J. Og.
Chem 196S, 33, 2271-2284. 20 EXAMPLE 58

2-[ (2, 25 D seéppa-Benzylio-Axpipefazinyl)pypssiee i nyl ) pyrazi ne. The title conpound
was prepared according tQ the procedure of exa starting

(o 2-chi dh g, @Wﬁmtmgéniw?‘f?@]géﬁ i3 m@oi’mzﬁagﬁeii §3 ol
SPERHEC naR Rl O KRR 4B sl SRR el (T e seft 889 1 O0s

(0.50 g, 36518l Thﬁfegctvqlﬁg&ngfe “}aéaﬂheea LhAHCRIMGORTL RS, Diddi ghd( S3% whi ch
was obtai ned as a beige so urity 100% (HPLC). Ms ~nlz 331 (M + H)+.
HRVS nal z caheetrited iiCadia 2Mhd)senifeplid %mwaspuﬂﬁemw 8iHGa §692. 30 EXAMPLE 59

2-[2- (3, 4-D met hoxyphenyl ) et hoxy] 6- i perazinyl)pyrazine, Mleate. WO
112/ 0- 3&G CB@math&lﬁPl'SE%é H&ﬂﬂﬂ@g’ BIEE §t dheepbimegdcor ding to

t he procedure ste starti

2-chl or 0- 6% r?‘gssﬁi(vﬁgpn%& @?W‘%ﬂﬁ%@ﬂf@‘gﬁ# ﬁgb phigof alpmipa yaing ) .

obt ai ned according to the pr ocedure of exanple 50, step I, starting from
2( 3, 4-di met hoxyphenyl ) et han- 1-of ], piperazine (1.93 g, 22. 4 mmol ) and KzZC03
(1.0 g, 57.2 mol). The yield of the title conpound was 1.72 g (69% which
was obtained as a beige oil. Purity 100% (HPLC). Ms miz 345 (M + H+. The
free base was converted into rots nmaleate salt. HRVM6 miz calcd for C |
sSH24N403 (M + 344. 1848 found 344 1832 10 EXANPLE 60

e e g ® @

obt ai ned




WO 02/.10. 156 -57 - PCT/ SEO1/02SG The title conpound was prepared
according to the procedure of Exanple 39, step 1, with the exception that
{2R) - et hwbnggj.gm ne was substituted for (2S')nethyl pi peﬁ,@ysgﬁeﬁog@e title
conpound was obtained as a |ight yellowcrispy solid. 5 Step

(2R) - 1-(6-Chl oro- 2-pyrazi nyl ) - 2- net hyl pi perazi ne, Ml eate. A mxture of
2.6-dichl oropyrazine (2.33 g, 15.7 mmol ), the product fromstep | above
(5.1 1 g, lethé}MB@H)@an)iad(é!m So3veéd® rgmovaR indvaen® fmisieddd. §9 BE7%HOL nL) was
stirred at 120 Cfor 7.5 h. The dalr)k reactlonc{nxtur was, di d th
ether and $8f#Hs cwap@rmsaapédvm@h SCRAIE SPE-Q Tafiqn CHC13.

fedi ssol ved i BrEAREER Al bl Eb L aRa 3o i 8E 'eg“inﬁ’af ne

m xture was stirred at roomtenperature 8.5 h. A solution of 5 M aqueous
NaOH (25 nlL) was added carefully and the | ayers were separated. The aqueous
layer was eXAMRIFH26 th CHCI3 (2 x 150 ni). The conbined, dried (K?C03),

ic ph trat h, oil d
v pur i 11 B e S S Ppgaay Pparaind Mk | 2; o'
CHC13/ MeCH é@% 18)z @ﬂoﬁi 62 8H-dill; oyzmcﬂr&hemsylémpymﬁﬁ of the title

conpound was (55% whi ch was obt ai ned “as tan colored oil. A

portion (0. IﬁI-f@lo (Ll @8 &Tﬂdl‘bz mmoDW@Sfardéed w%@rwdw@amefﬂw@hrqmﬂn@l (t& nmal eat e

212, 0810, b 1UBSD tpbigRel g R, b, PRaChole s 6 R Per et ne.

Mal eat g9 K-fopBiEml 3raQ1¥e ghe é&tﬁre%lc}nll@ﬁ% paeqtbeitaid affd 2leur e of

(2R) - 1-(6-chl oro- 2pyr aZi nyl ) - 2- met hyl pi perazine (pfepared in step 2 above;
1.31 g, 6. Icﬁchi‘mdp)'raamd(héﬂgylo @.h‘(deﬂD)WaQ ddied. Ghe @2ctonmuxkyre was seredai ng

stirred for_7 h at 95 re 25. lied o bed. of silica
(12 x 6 cmrooﬁltﬁ’t“?%‘ﬁ“’ﬁf%tl %Wt\ﬁgdg‘f}g&gmﬁgﬁn &Lgr?ﬂg’)‘a?‘ﬁrm shed 1. 44
g (82% of goﬁgeﬁtfaqgngaﬁz%ugffurhjggedltle conpound as a light yellow oil. The
free base was converted into its maleate salt. Purity 99% (HPLC). M5 mlz

284 (M +. Hmmamezthw&loddvmd:we}:@mfmdm qmymatpgaphp@Tsilitogedl 284 cn933. 30

EXAMPL o .

(2R) - 1%?6 (Uéénrgz" P% fptz\}yﬁ%cet‘a?? %romé‘f%%?yhgsz%%%h i ny 7]gglr@tqrgt}?e tiltg)eram ne.
The title %mﬁ@awéowﬂ@dmeﬂkmw%m foP CL 16, CINYEEYNNE 268 0800I € 40
with the exceptions that (2R)-nethylpiperazine was substi'tuted for

(25~ net hyl BLRAEDEZO5TR). Aﬂals(@IQH?-lCﬁNdO%)*'@tHN\IdGDFOt ection (N detritylation)
in step 2 was carried out using trifluoroacetic acid in dichloronethane
(3:1). M nt/z 352 (M+ H+. HRM5S ni/z calcd for O 8HZOF3N30 (M + 351. 15S8,
found 351.

(2R -1-[o- (HERZ PRy BGh 2 shypen-4 oy SRS PRI NS 11 1) o
conpoung wasaRaehared according to the procedure of exanple 39 with the
exceptions that (2R)-nethyl pi perazine was substituted for

(2f) - net hy|¢smpénmp f&e prpdyetdpom step A cabemel. 3B Bﬁeﬁlcmmi)gwﬁra@mﬁémég,

Gepr ot eot | ol REBT P R) QR € & o e Gir Og il WS pinilin's
JI[E;(:A]ICV:DE g ggc %gf(sﬁ p e'gglraglg Iatgf yll%;l’_kgtf ? thl'P ?ﬁg réa%tu}ﬁ mi)lY&rerafa% fl%fled(\Mth C@Cﬁg‘, 15

pyrrol - 1-yljteted m@&hb&ﬂm&a@ﬁ Yo, The §@ni- s%maeesldueanﬁylﬁmd ®yloludul 1H
pyrrol -1-yl)-2-thienyl] methoxy}pyrazine. The title conpound was prepared

accor d2fig tohrérthatographyotusiticafl 3exdom) esﬂi@ CHﬂl@’MeDH QDl)sstluanh g‘hferfmm
3-(pyrrol-1-yl)thi ophene-2-nethanol, (2.5 q, g -ot- (1.43 g, 12.7
mmol ) and 2ase af i title pypeyndras{obtainedyas amswuﬁﬁm() 76 gn¥7%) %fbk?hd?YaSt he title

_ %0 ”EO u &d Wanderted 1§ ifs Ahidar Pt RESARMBAATIEAR MED eltrer AtAlshed £38H10CLIN30S)
o (74%) of the title compound as a light yellow powder: mp 179.5-182 °C. HRMS m/z

caled for Cy17HygN404 (M)+ 312.1586, found 312.1581. Anal. (C,7H20N40; -
30 C4H404)C,H,N.



25 Step 2: 2-(1-Piperazinyl)-6-{(3-(1H
pyrrol-1-yl)-2-thienyl]nmethoxy}pyrazine. The title conpound was prepared

accor di ngwlyyhhfePr ocedure of exanple 50, step 2, startin pr oduct
obt ai ned I'n s% Eﬁ 1 above (1.78 g, 6.16%ml), pi perazine ?F&{g@mé&ﬁ%BB

mmol ) and K2C03 (0.86 g, 6.2 mml). The yield of the title conpound was
1.43 g (69% and was obtained as a beige solid. HRMS mz calcd for 30 C 1
~H ~NSCS (HJAMP3#£127 310, found 341.1301. WO 02/ ~0O.1s6 -59 -

PCT/ SEO01/ 02sfi| EXAVPLE 66 2-{ {3 (Benzyl oxy) benzlx}

oxy}- 6- (1- g 89(4 1wpyby}lagplhené{ )e@péﬂ g—(l-plperazmy pyrazine, Maleate.

2-{[ 3-(Ben y AR conpound was

pr epar ed aczsé gling to ti?ﬁ g@%“&“#’@“@?y‘i‘?@@?thﬁgﬁ’yﬁ%@1 5 starting from
3- benzyl oxybedBnyl (2417cg 2013 rathol)6vas, addﬁitbammﬂe)iso]ﬁtlanﬂQ- (1.69 g, 15.1 nunol)
and 2, 6-di ch| oropyrazine (

3.2 | ). | d of it
corrpounéi vva@m? Maﬁlwmetﬁﬂdﬂ%&@l éb’ftSa&rrnﬂ?é R§§1° 1§é1|"ﬁ’§‘8‘l’* (?tqi; mi&}]%flot Ié ©

(ClgH15C1N o

2-{[ 3- (Ben @b‘gﬁezy ?%(Stﬁ?}eggﬁs gli“b%troazclj ﬁrf/(} }zp%]%%tl e tef%ger? tufe( e corrpound
was prepar %xﬁﬁ@%@lbmea U b@(leé-ﬁstﬁsimcﬁz,efdm&a’ﬁw@@ g 2.63 ep1726 msicdy ti ng
fromthe product obtained in step 1 above (I pi per azi ne

(1.2S g, 14v@ adderbThe acritis@ EORUIeOVRGtigred 5t A Gﬁmsmlﬂm gﬂred)rd bf the title
conpound was 1.16 ntlz calcd for
OTPRaN. odemRiranedit 30 4tinge0 alfEe ﬁl%?arewhw/o fhet @H@RNEB%{&?@) CHON

EXAMPLE 67 I Mgl eate.
Step 1%0 Ogléh Eh&féﬁééﬁw C)ov eh §h2K q‘ii&p]%%o%ﬁtﬁ@%y%ra%e trt e corrpound
was prepar 8|66 9l $hidGndtéridl h@xs pﬁﬁﬁ an@&a@gedpmwn@ma%ble@s %5 @ﬁ)ar ting
from 2-pyridi nepropanol (4.08 29 K-t - BuO ? 3 mmol )

1

and 2, 6- di ctsingrohsrens/eihel o3t 1524Axseq¢ﬁ6|cbronmﬁwghlfémqsf81 %egeﬂ (14 e

corrpound P Hi 2C1N30O)
C H N \é\g‘sss?mgusﬁg é%%{gnlg rl\é’g?ﬁ%tg?%@%ﬁe@nﬁémeﬁ?rﬁ O%g)rfgbeotxy pyrazi ne,
Mal eat e. Thj@,lﬁpb{lﬁ@ascg)ém&q&goﬂagnﬂr@gﬂ%@mgg PCAHNg. to the procedure of
exanpl e 50, step 2, starting fromthe product obt ai ned in step 1 above

(1.80 ¢5 7.20 mmol ), piperazine (1.87 g, 21.6 rrm)l) and KzC03 (1.0 g, 7.2

mrol ). The b 1.2 of the title qund converted into its
mal eat e. e{S g't%\'lﬁ'ﬁ‘%‘bﬁ'i“ﬁﬁ‘ﬁ%‘ﬁﬁoﬁémlwmwé P?f'ag’r?é’ PYragG (389 of the
title corrpqqggateHRl\/B m z cal cd for Cl6H~~N50 (1V~ + 299. 1758, found

299.1748. Anal. (C~6HZ~N50 ~ 1.5C4H4O4 ~ 0.5H20) C, H, N
A mixture of the product from step 1 above (1.83 g, 6.59 mmol), piperazine (1.69 g,

19,6 mmol) and K»COj3 (0.92 g, 6.7 mmol) in acetonitrile (25 mL) was heated under

20  reflux for 8.5 h. The reaction mixture was diluted with dichloromethane, filtered

through a pad of Celite, and concentrated in vacuo. The semi-solid residue was
purified by column chromatography on silica (13 x 4 cm) using CHCl3/MeOH (92:8)
as eluent. The free base of the title compound was obtained as a beige viscous oil
(1.17 g, 54%) which was converted into its maleate salt. Recrystallization from

25  MeOH/ether furnished 1.33 g of the title compound as a light yellow powder. HRMS

mi/z calcd for C18H25N50 (M)+ 327.2059, found 327.2066. Anal. (C18H25N50 ¢
C4H404) C, H, N.

EXAMPLE 28
30  2-[2-(1H-Indol-1-yl)ethoxy]-6-(1-piperazinyl)pyrazine, Maleate.
Step 1: 2-(1H-Indol-1-yl)ethanol.*




WO 02/ ~O~-SC -60 - PCT/ SEO1/02s69 EXAVPLE 68

2-[ (3, 5-Di net hoxybenzyl ) oxy] - 6- (1- pi perazi nyl ) pyrazi ne, Ml eate. Step 1:
2- Chl or o- §;, -di met hoxybenzyl ) oxy] pyrazi ne. The title Was
prepar ed glgi(g)zf43i§sr?g to the procedure of4éxanple 50, step I%ﬁgﬁ“‘?ﬁg from
3, 5-di net hoxybenzyl al cohol (2.16 g, 12.8 mml), K-t-BuO (1.34 g, 11.9

nmml ) and 2, 6-di chl oropyrazine (1.59 g, 10.7 nvnol). The yield of the title
conpound Was mixtafe ¢f itdAS45. ANg ASBEmaRIR eth9TénasarBonidie {473 9) 336 midfand z cal cd
for CL3HL3CIN2G3 (M + 280. 0615, found 280.0627. Anal. (CL3H13CLNZG3) C, H,
N. 10 Step BC®-(B(73,5 407 mambl) iy DME (20 roky vashgatedpinder reflumyfon hly.rkhei ne,

Mal eate. The title conpou s. prepared according to the procedure of
exanpl e 50,T62GUap DYXIULG W @ﬂﬁg?wgﬁ]d{q%@rﬁ%@a% ﬁgtﬁ'ie i HFonpettdsd i apove
(1.26 g, 4..2Q,4mol), piperazine (1.12 g, 13.0 mmol) and K?C03 (0.62 g, 4.5
mol ). The free base (1.14 g) of the title conpound was converted into its
mal eat e5 salTthe lightbrpsmalilyirzsiducowmas puwificklib@dhedrinadographyf e silishga (13 96 g (68%
of the title conmpound: np 134-137 C HRVMBE mlz calcd for C ~ 7H2~N403 (M +
330. 1692, fGtnd 330. 1699. Anal . (C1 ~H22NAGB ~ CA4HAO4) C, H, N EXAWPLE 69
20 2-[ 2- (A-NRlhoneiahe ] Oy B R ' eate. Step
1. 2-Chloro- 6-?2-(4- n%k%%&%%%)?gﬁﬁlggﬂy%?%g?%?%1(%2%3Pﬁhgh@grrpound was
prepar ed acoapdiumbas Dbdigeoih HRMGUn/e caled doraligHe NED (M3t Bl .0841sfoandi ng from
4- met hoxyphenet hyl al cohol (1.99 g, 13.1 mmol), K-t-BuO (1.34 g, 12.0 mmol)
and 2, 6- di cliéit dRépyAmti(ReoH11NSG Ol HAY. G Myl “Previvuslyydesbdbef intah . Med.| e 25

conmpound 2.14 779 . and S,aoht ai ned_as white solid. Anai.
P o B B, &80f) 5 (o @17 vy i 188 1 Te B B0
2-[ 2- (4- Met hoxyphenyl ) et hoxy] - 6- ( 1- pi perazi nyl ) pyrazi ne, Mal eate. The title

conpound was prepared according to the procedure of exanple 50, step 2, 30
starting frStep 2h2-Caveei2-0H-ndud-yhetboxydpyirazimeve (1.31 g, 4.95 nmol),

pi per azi ne . 24 14. 4 nmol.) an C03 .(0..6 , 4 nmo The free base
B8 o) Bt O 5.5 ah i RaSainacaten Sotuflon f o il o Eieq
Recrystall i; | ' Shien i | Gt 0BE (e 025

furni shed iﬂ%%bg%@%%@’ﬂg:}@ﬁ?g ti tF)emélgéﬁpagﬁtﬁzggnirr&I 49%056!136%{1)35%%% ntlz cal cd
for C 15 ~HhahgpGHmedforF @idat 0l °C74l, 5 indnuistdodh4edpRanreita mixtige vasH22NAO2  ~

C4HAOM) C, H, N. 5 E~~ AMPLE 70 ,
2- [ 2- (4- Metchilled 1o 8 °Cricghaih) 3nd 2yoedinlioyepyszine (304 & AZ P mynphyvaaadded. Acet at e.

h itl d. d r di d f I
tarting 1R ey roBoRPR B R APA LG  RoRb BT b8y 1o and vas

i | at ed i .Y . . . 0 .
Crarn -nsce T pTHEeEA] g 36! fren bbb org ik AAEAIREDS | scracon
~ 0.7HO). Gansto apd ameehtratiohon vaybtimsdhed ebeigheilt Thik emmast@igdounds descri bed

in Exapples 71-96. To the appropriate alcohol or tluol (1.8 nml) in dry
DMVF (52%L) PHESied By shroratagiaphiy on silicp geb(13ix 4 empusing p-hexane/ethd ag¢aeni xt ure
was stirre b 3 tagr ] e ] s added a
sol ution ogg(?'ﬁ%)r nggr%‘gqug.ag‘tﬁ Z‘%igg(gggg ioﬁ()Esel:ﬁbﬂséﬁ0 ?@F lé%-@%ﬁhoorlg} }ﬁgéﬁg@b%cl e (0.625
m., 2.0 M ivpoMapdiagdIRIES #izxaled o€ 1,8l sTIN,O]NN)aR 73,066 fdwaid &3lns7The

reacti ons were quenched with water (0.2 nlL) and the solvent was renoved
under redudatl.{CefdEyCN;O)IE H,&81 due was taken up in 20 water/CHO 3 (20: 80;
5 nL) and applied onto a colum of Hydromatrix (40 nL) to which water (5
m.) had been added. Elution with CHCl 3 (4 x 8 nL) furnished the crude

producks. Ak de ed o : iai jon of the
resi duéei b?R %?ggaﬁgfﬁgnﬁgﬁc& ?‘g%ggﬂg%(f*%@%gﬂeéﬁlgﬁg%@gé’uﬂgﬁ geiéié their acetic
aci d sal t s.A gfixthre. AMEL irodiict from step 1 above (1.05 g, 3.84 mmol), piperazine (0.96 g,

2-[ 2- (3- Met hoxyphenoxy) et hoxy%- 6--%1- pi per azi ny!f;i/pyrazi ne, Acetic acid salt.
- Starting ndtdrimod, ang Kefis(8-58-g 3-84impmmel maghegtes, B Hefor 7dndhe

2- ( 3- net hoxyphenoxy) et hangl . Purity 90% (HPLC). Fragnenting nass anal ysis
supports tﬁ%a%P%FéW%%qlmﬁhch@%fﬂEeﬁdaé%ﬂwc? Fatesh iwpypong dibe () +

330. 1692, fsgl%ﬂgolf%ﬁ%si&@@%as Su%e%i brglec%r&gatgér%gﬂ))lr §n difica Eél??l 24 cm) using
30 CHCl3/MeOH (9:1) as eluent. The resulting oil was redissolved in CHCI; and

filtered through a short (4 cm) plug of alumina covered by K2CO3 using CHCl; as
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2-[2-(2, 6-Di fl uor ophenoxy) et hoxy] - 6- ( 1- pi per azi nyl } pyrazi ne, Acetic acid
salt. Sta terials, 2-chloro-6-(1-piperazinyl)pyrazi

2-(2,6-d w%%rg‘ogﬁenoxy) et hanol . Fragner?ing nass anal ysi s@ﬁﬁ%@%?ﬁ he
stated structure Purity 90%5 (HPLC). HRMS nr/z calcd for CL6H18F2N403
(M+ 336.1398, found 336.1403. EXAMPLE 73

2-[2-(Qui noéluemtSSqurmtye)rﬁcbm:mﬁw]m@ﬁ(rﬁrsmdmoagl(&z%) p&ﬂaaﬂeabasetkﬁ“eme titleaci d
salt. Starting materi 2-chl oro-6-(1- plpera2| nIy aﬁram ne and

2- (qui nol i ncosipRyng |aw§%§ REMGHch-was coivvaried Indp Hpmalealsdrgaystallizgiion fram ¢ he
stated str 9 HRMR

{M +351. 165@%“11%?%%8 1/9()(§‘1|§>}|e5Qc)ﬂfbed }éqné‘{ﬂg 88? %‘gﬁggﬁt }%8?@3&@@% 74
2-[(2R)- 2, &nPlHU(SEI&l",O‘Hh@VISthéﬁibdlfo?{)ﬂ!;H{IT\%Of(M?BiﬁwlM& [BoRArAZITSY) pyrazin
e, Acetic acid salt. Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine

" and (2Rp- 2- Ayslr @yHedNg JCAhDQ)ﬁthH;Nxan* Fragmenti ng nass anal ysi s
supports the stated structure. Purity 20 90% (HPLC). HRMS niz calcd for C1

~H2pNG3 (M + 328. 1535, found 328.1524. *Described in Tetrahedron Lett.

1988, 29, w MPLE 75
2-[2-(2-Nap et hoxy] - 6- (1- pi perazi nyl ) pyrazi ne, Acetic acid salt. 25

Starting neg-gr-i ﬂtI-indé’rs—bl)@tmxf]-({-(Lr-pimﬂﬁiymwrhméazUI e and
2- (napht hal en- | ox et hano Fragnenti ng nmass anal ysis supports the

stated stri%tende: Wﬂﬂt—? [MWIFMIC}-)’DFM}PD’Z&TGW cd for C2oH22NACR

ZN% 53[5?2 3‘x]§/ pyr ?g% %Wﬁﬁd% %Qt r:[ed Somtlon Of WSO §/1(r)la(z1 7r1% Acetic

acid salt. &@MMQMbme@@MaC@PCKQG%a(h) mmrpﬁr@@tmﬂr@woaﬂinrm oand
2-(2-et hoxycg%/rl di n 3-yl oxy)-ethanol *. Fragnenting nmass anal ysi s supports
t he stated 4 andlQmen atpgenttgmperyigre the mighursavas gBilled pATF ST Ebaths aed 80%

lcd f
e e ot PhEd sk st L TRy Yool Py 3R Rl oo |
oxy} - 6- ( 1- plyREdRZdRY DPOYHAZ0 A arCRl b Fuddr d0%dh bt ro'éhﬁﬂ’eﬁipeﬂmffatﬁfel al's,

2-chl or o- 6- (1- pi perazi nyl) pyrazi ne and
(4- ben2§| oxmpixduretvesxdylptedrwith) dipldotearathane Hildeyed and ngnaenisated irabargd to0 su ppor ts

: 0 ~
Zgg Zgggedf%%;ﬁ%hc %5%)%%17%1 t'l“¥nsgrga{e ala!/‘acs:)pun? y%rz()n‘&?og%gpllfyoorn si c?él_éze @ (M
(14 x 5 cm) using n-hexane/ethyl acetate (75:25). This furnished 1.38 g (55%) of the
title compound as a beige solid. Purity >90% by 'HNMR in CDCls.

20  Step 2: 2-[2-(1 H-Indol-3-yl)ethoxy]-6-(1-piperazinyl)pyrazine.
A mixture of the product from Step 1 above (1.07 g, 3.90 mmol), piperazine (0.98 g,
11.3 mmol) and K»CO3 (0.54 g, 3.9 mmol) in acetonitrile (11 mL) was heated at 85
°C for 5 h and at 110 °C for 8 h in a sealed pyrex flask. The reaction mixture was
diluted with CHCI;, filtered, and concentrated i vacuo. The semi-solid residue was
25  purified by chromatography on silica gel (11 x 4 cm) using CHCls/MeOH (9:1) as
eluent. The resulting oil was redissolved in CHCIj3 and filtered through a short plug
of alumina, covered by K,COs, using CHCl; as eluent. Solvent removal in vacuo
furnished 0.50 g (23%) of the title compound as an oil that solidified upon standing:
mp 133-135 °C. HRMS m/z caled for C1gHy1N5O (M)" 323.1746, found 323.1763.
30  Anal (C13H2N50)
C,H,N.
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2- ~[ 5- (Phenyl et hynyl ) - 2-t hi enyl ] net hoxy} - 6- ( 1- pi perazi nyl ) pyrazi ne, Acetic
aci d sal tyo9basissng materials, 2-chloro-6-( 1-piperazinyl hpykpdiRgand

(5- phenyl et hynyl 't hi ophen-2-yl)-met handB - Fragnenting mass anal'ysi's
supports the stated structure 15 Purity 80% (HPLC}. HRIVIS rnlz calcd for
C~1FI 20~405 (~+376. 1358, found 376. 1346. EXAMPLE 79

2- (2, 3-Di hydro-1, 4- benzodi oxi n- 6-yl met hoxy) - 6- (I - pi perazi nyl ) pyrazi ne,
Acetic 20 acid salt. Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine
and (2, 3- dilMPLE 3 benzodi oxi n- 6-yl ) - net hanol . Fragmenting nmass anal ysi s

1)
supports thg gt U e Purity. 900 (. : ril z, calcd for
Cl ~H~0NA03 h‘ﬁ%ﬁ ﬁ@%b%@%y {2 bl gAY fcd. B ot
2- ( 1- Met hy |k 2-Buldefiyl2etd) 0:00)mol) wdsi adeédeoi applytion o 2L @rotmeliatconsl d sal t .
The general procedure was followed wth the exception that the reaction

m xt ur e> wasOrea et V@ mmdingeydurtanol (-4 mby) epfierhsingpstaradfpe 30 min at room

2- chl or 0- 6-,(1- pi ' 7 - a ti
ot anal v PEPRARE S MUBRILAM0BOS o8 0d AT AFARBIRE LR RRERTEN 0O
cal cd for GHdHRINECeachibr m2eRrelWalstirfed oner AR, AAAAA into SV DRLoRNHDH 64
PCT/ SE01/ 02569 EXAMPLE 81

2- [ (2- Chl orasdentzgatedwith gyl poetate. Theioseanicrlargn Wasydriedi(MeSOagend ¢ aci d Sﬁ.| t. |
Starti terials, .2-chloro-6-(1-pi i nyl ' d (2-chl n
N P e S Y R
g; (r) i B é é gO%MdFﬂd@d arld WEre¥hRing dhikhré Mas Spddovel MR (T TR AoR Rdurefwisnd

concentrated and purified by chromatography on silica using
dichloromethane/MeOH (1% HCI) (using gradient 99:1 to 9:1) to give 0.24 g (33%)
of the title compound. MS m/z 288 (M) and 5 fragments supporting the stated
structure. HRMS m/z calcd for Cy5sH17FN,O (M)" 288.1386, found 288.1378.
15
EXAMPLE 31
4-[(2-Methoxybenzyl)oxy]-2-(1-piperazinyl)pyrimidine, Dihydrochloride.
The title compound was prepared according to the procedure of example 30 starting
from 2-methoxybenzyl alcohol (0.28 g, 2.0 mmol) to give 0.30 g (40%) of the title
20  compound. MS m/z 300 (M)" and 3 fragments supporting the stated structure. HRMS
m/z caled for CygHyoN4O, (M)' 300.1586, found 300.1586.

EXAMPLE 32
4-(Benzyloxy)-2-(1-piperazinyl)pyrimidine, Dihydrochloride.

25  The title compound was prepared according to the procedure of example 30 starting
from benzyl alcohol (0.22 g, 2.0 mmol) to give 0.23 g (31%) of the title compound.
MS m/z 270 (M) and 6 fragments supporting the stated structure. HRMS m/z calcd
for C;5H1sN4O (M) 270.1481, found 270.1488.

30 EXAMPLE 33
4-(1-Piperazinyl)-2-{[3-(trifluoromethoxy)benzyljoxy} pyrimidine,

Trifluoroacetate. -



EXAMPLE 82 10 2-[(2-Phenyl ethyl)sul fanyl]-6-(1-piperazinyl)pyrazine, Acetic
acid salt. Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and

2- phenyl -\wphangishi ol . Fragmenting mass anal ysis supports phgseb S
structur e\.%bPu)r]?t‘y 90% (HPLC). HRVB n12‘4gél cd for Cl~H20MN4s ?I\j‘+300. | 409,

found 300. 1419. 15 EXAMPLE 83
2-[ (4- Phenoxybenzyl ) oxy] - 6- ( 1- pi per azi nyl ) pyrazine, Acetic acid salt.
Starting nettep i a2-Cllorokd-f-@-erflintok parbenyljpipoypemyllperianding.*phenoxybenzyl|

I hol *. E ti . . ysi ts.th ted st t.ure. it
509% ( FPLO) |- S opm L AN 3272 DRGRBoN s aSH63 14 4Gireq SRIHGOTLRE 1738,
*Prepared bys arfueépywitidide ¢2.98 pPh e eiorpazdissqbywsthyaiihdts S4 0.02

2-{[ 4- (3-Di net hyl ani"'no- pr opoxy)benzyl )oxy} - 6-( 1-pi pérazi nyl ) pyrazi ne,
Aceti ¢ aci dnglain dicigorometinge (R0l 1ie roactioh origtus: Yasistisiedat amgnm ) pyr azi ne

d [4-£3 25 di hy| apgi no- - ] - h | . F i
anal yo 5 dFBBPECTY s 1Eh 36 ieBRBeAL Wk Bl SR B SR BRI T ol cal ca
for_C2pHoONHRnddMyds MHEflchRstogeasiied o7l Aeklbing N ANRlom B8 iher (4:1) as

2-{2-[ 2- (Benzyl oxy) phenyl ] et hoxy} - 6- (1- pi per azi nyl ) pyrazi ne, Acetic acid
sal t. Star telysgt mt)@qui akd g (58%h pgﬂ@-tale(cmpp@ct a7 enjourfeps slidnshesg NMR

2-(2-b I -oh . |, * [ [ ts th
ctated ot aBEArS ot el aeemapy iR S pERE: BBRREAISIESS) R (TeLo).
HRVB Mz calhgdof o853 HprdWdRIy ddcrikd0n 206801 Teyynd 390. 2043. *Prepared by
reducti on of (2-benzyl oxy-phenyl)-acetic acid. EXAMPLE 86 5

2-[2- (20 5-D nmet hoxyplienyl) et hoxy]-6-(1-pi perazinyl)pyrazine, Acetic acid
salt. Startjn terial 2-chl Qrq- 6-(1-Rpi peraziiiyl)pyrazine and
2-(2,5-di @tﬁ%%ﬁwﬁggﬂmmﬂ?ﬁmy&g‘%ﬁ?gﬁg mass anal ysis supports the
stated structHiofo-4 W#-I&t-ﬁ&%%&dﬂ&gl)giﬁ%dﬁ]?wﬁﬁicﬁ%. (200 & 4PHAMCB (M +

344.1848, found 344. 1861. *Prepared by reduction o ' o
(2, 5- di net biamgshianieh)l-aboet)iwasatssdlved an EXBPY Es@ition of trifluoroacetic acid

2- (1- Senzof.ur,ans 2- yl met -6:{ 1-pi perazi nyl razi ne, Aceti.c id salt.
G STty BRI BR IS O T AT 851 TR T ot e &F

benzof ys an-gmithdEhbasobnt wha réthS@IBY dvafordBSbuRRAldSLSd Srefney, e bn%) stated
structure. Purity 80% (HPLC). HRMS nz/z calcd for C1 ~H sN402 (M + ,

310. 1430, frevdue Baspattiioned betwepa byl asptateensotatustied pqueous sodium

benzof uran-2- I . )

2 (2[5 oo Be Aot b rion dfof Pod praporatsd wdeprediod EIIS: o e,
Aceti c aci diffoad 1.04 St(29%) othatitle compsundascidolsudleds dolidpviase AMRhd MS azi ne
and (3nmet hoxy 2-phenoxynetlryl -phenyl)-methanol . * Fragnenting nmass anal ysis
supports t FECAtaY e sagreponent withphe pxRectsd sfmetpied)yS mv%mzw ad 3 for

Q3H26%@£M+4%ev%$§s@ ‘}{fg’g&% iﬁlqggﬁ%}éggimepar ed by reduction of

3- met hoxy- 2-"ph&€noxyne enza

Step 3: 4-(1-Piperazinyl)-2-{[3-(trifluoromethoxy)benzyl]oxy}pyrimidine,
Trifluoroacetate.
A solution of 2-chloro-4-(1-piperazinyl)pyrimidine (0.04 g, 0.2 mmol; obtained in
25 Step 2 above) and 3-trifluoromethoxybenzyl alcohol (0.077 g, 0.4 mmol) in
tetrahydrofuran (4.0 ml) was treated with a solution of K-z-BuO in terz-butanol (1M;
0.4 mL, 0.4 mmol). The resulting mixture was heated at 70 °C overnight then
allowed to cool. The solvent was evaporated under reduced pressure then the crude
reaction mixture partitioned between ethyl acetate (4.0 mL) and water (2.0 mL). The
30  organic phase was evaporated then purified by preparative C-18 HPLC using
CH3CN/H,0/TFA (gradient: CH3CN 20% to 97%, TFA 0.1%) to afford 11 mg

(12%) of the title compound. Purity 85% (HPLC). MS (ES+) m/z 355 (M+H)+.



EXAMPLE 89 2-[2-(1soqui nolin-7-yloxy)ethoxy]-6-(1-piperazinyl)pyrazine,
Acetic acid salt. Step 1: 2-(7-1soquinolinyloxy)ethanol. 30 A m xture of

7- hydroxy aubigline (1.15 g, 7.9 mml%, et hyl ene carbongpgcefidB8c0, 11.1
mr’édﬂ&ZmB (0.65 g, 4.7 —=in dry DVF (20 niL )bv%as st|6rred at

145 Cfor two hours. The reaction was quenched with MeOH ( 1 nL), filtered
and ©~ WO 02/ Q0-456 -66 - PCT/ SE01/02s19 the sol vent was renoved under
reduced pressure. The residue was taken up between al kaline water (K2C03)
and CHA 3. Concentration of the dried (MyS04) organic phase afforded 1.4 g
(94% of tHEXAMBLE 3bnpound as a yellow oil that solidified upon standing.

Purity 91 ST Shox AR R BAAGYn GRS Tk biecbia o0 S

structure.

2-[2-(!I soquﬂheoitlercoﬁxpysh@d(w)xepﬂepmy&laﬁco(rdmptqoxhegzoclaghhr)em’iemple33,ﬁstqi3 c acid
salt. The general procedure was followed start

2- chl or - 6-S{artRg %ema?zmﬁshowrnaﬂ aleohgh9-455% Or@dadeP BHEISIRe (@ehehol .

(PLG . v PiRsRERroRef BRI S CRECE N S 31 BBt 351 1606,
EXAMPLE 90 2-(2, 3-Di hydro-1H i nden- 2-yl oxy) - 6- (1- pi per azi nyl ) pyr azi ne,

Acetic acid salt. 15 Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine
and 2-i ndariXAMME 3eneral procedure was followed with the exception that

t he reactiqn i xtur he te 100 C.overni mentin TBSS

anal ysi s s&ﬁﬂglr(%“@ﬁ%"mgﬁ?ﬂzé’ oxY %@%‘BP&”W @U@"?ﬂfg oro ®m z cal cd
for CHPQNAOTHeMtTE%ZBehpofed wa§ Bﬂ'eaa&ol(ﬁ e to the p@é@&ﬁ‘e%f Qﬁample 33, step 3

2-{[ 2- (Phenoxynet hyl') benz cé% pI perazi nyl ) pyr axi ne, Acetic acid
sal t. Star tsiargngriionr3-béngy @yw:zﬂraic l (LQ&%rOaﬁéi rnmo;/)ﬁylga@ [9ang (%)

ot ot od ot r G EPoReR PrBobREcy CHEe- M PR driasr B3 tbanace (v +
376. 1899, found 376.1889. 25 *Prepared by reduction of

2- phenoxynet hyl benzoic acid by lithiumalum numhydride in THF, cf J. Chem
Soc. 1954, EXGABPIEGG MPLE 92

T e A o o
2- cycl ohexyheafiaadpousd %gﬁ&bh@&amcﬁngwhm&eaﬁmmaﬁl B@s Sk £d

structure. Purity 90% (HPL HRVS ~ral z calcd for C-6 O (M +290. 21 07,
f ound 290. 3t@¥ng from 3-phenoxybenzyl alcohol (0.08 g, 0.4 mmol) to give 8 mg (8%) of the

expected product. Purity > 90% (HPLC). MS (ES+) m/z 363 (M+H) .

20 EXAMPLE 37
2-(2-Naphthylmethoxy)-4-(1-piperazinyl)pyrimidine, Trifluoroacetate.
The title compound was prepared according to the procedure of example 33, step 3
starting from 2-naphthylmethyl alcohol (0.063 g, 0.4 mmol) to give 10 mg (12%) of
the expected product. Purity >90% (HPLC). MS (ES+) m/z 321 (M+H)+.
25
EXAMPLE 38
4-(1-Piperazinyl)-2-{[3-(2-Trifluoromethyl)benzyl]oxy} pyrimidine,
Trifluoroacetate.
A solution of. 2-chloro-4-[ 1-(4-tert-butoxycarbonyl)piperazinyl |pyrimidine (obtained
30  in example 33, step 1; 0.04 g, 0.2 mmol) and 2-trifluoromethylbenzyl alcohol (0.035
g, 0.20 mmol) in tetrahydrofuran (2.0 mL) was treated with K-#~-BuO in terz-butanol
(1M; 0.2 mL, 0.2 mmol). The resulting mixture was heated at 65 °C overnight then
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0
[ 2- (2- Ami no- qui nol i n- 8-yl oxy) et hoxy] - 6- (1- pi per azi nyl ) pyrazi ne, Acetic
id sal two A&kt ng materials, 2-chloro-6-(1-piperazi nypypxiddd8¢ and

- (2-am no- qui nol i n- 8yl oxy) - et hanol . ~4@ragnent i ng mass anal ysi s supports

he stated structure. Purity 90% (HPLC). HRVS mz calcd for C 19H22N6Q2

(M+ 366.1 S04, found 366.1791. *Prepared as described in WO 00/76984. 10

EXAVPLE 94 afofved tdyh dheraWehoxyd e\&pérhteﬁlupéérazdmﬂpmssmz itheg. th&Stradé | ng

materials, 2-chloro-6-( 1-piperazinyl razi ne and 3- yanoE)?r z ,alncohol

Fr agnent i nge#fiien MERENS; SREitonse B?W@e‘ﬁﬁ cstaisf 4wl png watep I“i)g % (HPLC) .

HRVS nt EXAMPLE 95
2-[(5- Flzug?d(gg%ﬂ%@{ah gé\#yﬁ%tédﬁ géviie@pper%%ll ny@é?#ﬁ?eéﬁ%\cetl c acid
salt. Star t@Hg:mizemm §%ra&eﬁth 0BT, 00629 109 PRI BRZA 101 1) )4tz the BOJd

(5-fl uoro-2-net hoxyphenyl) - net hanol . * Fragrrentl ng mass anal ysis supports
the stafed prbhectedl productPﬂ]thsmgatéﬁhl Wdhddﬂl@lved-ﬂ\&i%z(vkyamidtwmf Cl6H~9FNAQO2

S oo o bRreRE o lasompRARP R h ) dnd itwed' 8 b at room

2- (1- Cycl ongRpyh &t % 30 nfin (HeRbRg bafe Ry iR had @&ace&q)eéés@eagqvm@ﬁigt 25
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and

1- cycl opent %Btdd sirectitle cbivgpogead.divaity pp e HREE) S (E5+) MW*H‘I)I he
exceptions that di oxane was used as solvent and that the reaction m xture
was heated in a sealed tube with m crowaves at 160 C for 20 m nutes.
Fragmenbi n%@%ﬁ@’ ysi s supports the stated structure. Purity 90% (HPLC).
HRVS rﬂlz ca 15H~-4N40 (M + 276. 1950, found 30 276. 1955. EXAMPLE 97
2-[ (2, 5- Di fEP146eBayloxy)R-fradinl]emestiylpipdmyinezi ne, Maleate. WO

02/ -L0-456 ~s ~ PCT/ SEO1/ 02509 The title conpound was prepared according
to the procHeRdeGs)-3Mathyl-d-triylpiperazine. s arting from

2-chl or o- 6- f s4Q W ﬁ*nﬁiﬁ "?9“% ai ned
accordi ng t%&% ozutgurnodced %@gﬁingx%g?g? eﬁ 1, slgyac}lgl ;ﬁgfb ro e(P{W

2, 5di f | uor chbhwyd trigyl cblvaidy (7.80 ge2@2 mmeolf dldsd agd t}tb()m?cturnMa)s samell £?C03 (1. 94

. 14.0_5 nmgl) with th Uion that the fLnal ikt fatleqyhrough
31 um ndS va TR CaRReG 9t Log-Re prankabe e ested e IVRE Mompound vas

2.84 g (69 erted into
s mal ca il e ek BB nE DA aIM eSOl nd S Ao e GROSTT 3% o

QG SH sF2NACrufrdled 3 ﬁariltﬁ&?ue }flaumtt?&ﬁlelc%%ouﬂcﬁaﬁ@my&%mch solidified

2-[ (3- Di et hyl am nobenzyl) - pi perazi nyl)pyrazine. The title

conpound Wopﬁ@p@ﬂédrla&@@Ff‘éiaLg’aﬁ wsedilirepthoindbemet stepexanpl e 50, step 2,
startl ng from 2-chl oro-6-[ (3-dinet hyl am nobenzyl ) oxy] pyrazine (3.04 g, 11.5

t ai a t o roc Ie 50, step 1, starting
from 3 Q dﬂ ?h@?gr]nd(lﬁ(r)kglélﬂﬂll‘"pgr ZIHX thp §2| A€ 3.08 g, 35.7 mml) and
K2C03 (1. 59A ehixthie & Micmmﬁ)hailhe(leb(tgmwaﬂniomtmd {he pkoduiat frbrlstepat i on

t hrough alum na was omtted. The yield of the of the title conpotuid was
2.06 g (57%bovih(230 svs72obmel)read Kk Qs (B8 & 30anoeBdn dr DMIa(0gelL) Wis i ed when

refrigerate Purjt 8% ntlz 313 z cal d f.or
Ci-Ho3NG0. (et B OFS0Rer ish s ok Gpeffon 5y Blltgd throceh & pig o
2-[{4- (2- Pygjich a’ﬁH kNLRRZENE WaXdEmdVed undkirREhiRéd Prebsubd "B irBRainilg@il wid €
conpound was prepared according to the procedure of exanple 50, step 2,
starti @§ frdissoRed il GHG Br-hiptat¢Iplrandifiigieiinongth }s«qo)lppimofmdm{aﬂ‘ﬁes g, 9.16
mol ; 25 obtai ned according to the procedure of exanple 50, ste
starting freohent yvagsyaperaiediang despmagiingyabiow)oil waﬁj@wa@id?é i BtQH ( 27 9
nmol ) and I%I%B {1.33 g, 9.62 mmol) with the exception that the flnal
filtration ough alum na was onmtted. The yield of the of the title
- conpound wasMaddowy HEEZImIwahaddad anbihaintigthrawasulwesgacdtedior 20 edn.oi | t hat
solidified when refrigerated. grlt y 100% ( EPLC \%S) 5n|z 347 (M +. 30 HRMS
nal z cal cd T%SOWBWW@’? d agd theq repgmingRihy °n YD getWeeRt ai ned by
'reduct 1) benzal 69 -

8 02%? DREIENCO! e b il WASHAR AeNER11 M KR0% NbGa} 2l

PCT/ SEQ
2- [ (2- Fl uorQRanzy {wigs¥ith THAR PHRECAIRN drivd (RESEH) oPBhRAhers were

concentrated in vacuo to afford 0.75 g (54%) of the title compound as a yellow oil.

2-
ac
2
t




The title conmpound was prepared according to the procedure of exanple SO,
step 2, starting from 2-chloro-6-[(2-fluorobenzyl)oxy]pyrazine (3.68
15. 4 ol @ideed 5 according to the procedure of exanpl I?g:
starting P’rom% T1uorobenzyl al cohol),~4diperazine (4.06 g R’ ?1/&\?{))
K2C03 (2.24 g, 16.2 mmol} with the exception that the flnal filtration
t hrough alum na was omtted. The yi eId of the free base of the title
conmpound wags3 %&19/2(11 g BRME R daled HECSH se was
converted int OnItS mal %e@lt Purlty 10g§/o(HPLC’)n v Egﬁezg 2@ ‘ﬁ/p 10
HRVE iz caiMid 21010821 Foilnd?NASRW) + 288. | 386, found 288. 1378. EXANPLE 101
2- (Benzo[ b] t hi ophen- 3-yl nmet hoxy) - 6- ( 1- pi per azi nyl ) pyrazi ne, Ml eate. The

and

* title conpound was prepared according to the procedure of exanple 50, step

2, 15 start 3k t 2.88
5. 10,2 mot PR3 AP e be) PE0ERuLZuRAREibiperill AECBIEYT 22 O 1
starting frbom lselrunmﬁ bf (25)eptoecidord-2vpyrazingl))2- mpﬂhpkmaenzm& (Zepaeddn s&]’h 7 nmol }

o O . TR e T ok B Bl o
compound Wag,ZNa4-Ehd @3% %1}[’1/21 ﬁﬁo%d@@aﬂcpﬂﬁ'nﬂﬁ%ré‘ﬁra@stﬂ?éd%(l gL%r ed O' l. The

free base was convert Its maleate salt. Purity 99% M5 nilz
326 (M +. HRivBightz Thabavent wias SHIONIGBOf Mpder3edict@ pessure enmdtithd 2681d1®07.
EXAMPLE 102 25 .

2- ( 3- Phenoxig %rhrlbmﬁergcyﬁ%klﬁa-x%e-%sm@ phase mas caggenigied spdithe odecat e, The
title a d accor.di t he .procedur.e qof | e 50, step
5! st anl hPPRU S BHRBRL Pregarﬁﬂgaﬁiﬁ/iﬁmﬂgw&ﬁoﬁmrﬁiq/ﬁ&@f@g? ¥ilne [ 2. 83
g, 8.88 mmyy, r % + D pl,
starting from(%g&ﬁgﬁg%/ﬁ h‘.d‘g@?/ Ohhzg)/r'ioIl\?§(77{:;)élj"r:)%1r I he EB 'glé' C%Cdgéffl rrrml)
and K2C03 (@ 6219()@40@(1)*9333 1r613|7)|ﬂ)uﬁu1?$11 D, exceptr on that the fi naI
filtration through al um na was omtted. The yield of the free base of the
title conpound was 1.80 g (55% which was obtained as a beige colored oil.
The free bmﬁg verted into its nmaleate salt. WO 02/ ~U~S6 _70-

PCT/ SE01/ 0 T @ 98% (HPLC). M5 rrrlz 368 (M+. HRMS rrrlz calcd for
Gl 9H~pN4 2 §2m#63§8nﬂ53%) ﬁgﬂﬂdoﬁﬁﬁetﬁﬁﬁ-@-}éﬁwmﬁ -tHeehydpiperazine,
2-[5-(2-Pyridinyl)-thiophen-2-yl met hoxy) ] (1- pi perazinyl) pyrazi ne,

Mal eat e. Théicetate} e conmpound was prepared according to the procedure of

exanpl e 50,q,5L€ep

2- chl or o- 6- %té ?Z(ﬁ?rl E,)a(r% ‘0)99 h(rrtop %rn"“}e“‘rlr)m i??}";l}r'é‘ff“ﬁ(ép‘[’?af'f‘eg 7.13
mol ; obt almlm@m@, dbﬁalﬁéﬂaisrbllﬁlﬁle%ﬁ pre@ﬁre&lﬁwﬂfpﬂl% ppéiucsbfXampleést arti ng
from5(pyr|d|n 2- th|o hene- 2- net hanal | erazine (1.84 21. 4 mmol)

L kooos” B8 sep el s S0 mianh aug o Brtots i eRaPYaAGe (1 ShE

filtrappon I of the
title cgrrpoéu%%ﬁﬂv\%g)% gmu?tg’ /?I% (%u%ﬁg Eﬂg)%ét/%rfr?% aﬁagb(ge?gg(cojl%gr ed oil.
The free bads mag7908yevyed I’ Clidssoperaaaing, BRMS mRwaich ¥orl00% (HPLCO) . M5
mz 353 (M+. HRMB nrlz caI cd for Ct8HNSCS (M + 353. 1310, found 353. 1307.
15 EXAMPLE QQH;53CIF3N3 (M) 279.0750, found 279.0751.

2-[ 2-{5- Met hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] - 6- (1- pi per azi nyl ) pyrazi ne. The
title conpound was prepared according to the procedure of exanple 50, step

2, startin ) _ 5
2- chl or o- G%tgﬁ?nbr%t hg/6 (Bfnrz%lom4 %‘é‘z"SF”E?‘y'\y})-ZePH’SQ‘y ra2| ne [2.90 20 g,
9. 18 n@bl ; mbﬂhgrlplpetaampAdetag: to the procedure of exanple 50, step 1,

starting f| (5 met phenyl oxazol - 4- et hanol ], pi perazi ne (2 37 g,
27.5 mml) g ?Pffpa@g Iﬂro%}cilﬂgsit%l é??:"&r{przf}r%p’%ét the final

filtration u 3 y HaeN AL f ) title

- conpound \/vaﬁ;ﬁ'l%B Eéhz?i(éé%ﬂ%&@(d‘@@%qfﬁéﬁqﬁgﬂ)a? nedyaghé(rgléﬁiéelgrlnggv& t hat
solidified amh@rdmgébrthegzmaﬂdem oﬂ%umnp}e 300 6i%p 35MSHRIzGH 1 (m ﬁiRMS%/z( M +. HRVS
nrlz calcd f H23N502 (& + 365.1852, found 365.1855. EXAMPLE 105

2-[1- (2, 6- [ﬁafqdufer hERY 55 faund IdrlsPny| ) pyrazi ne, Mal eate. 30
The tighe conmpound was pr epared according to the procedure of exanple 50,
step 27 "starting from 2-chl oro-6-[1-(2, 6-difluoro-phenyl)-ethoxy] pyrazi ne
(3.20 g, 1lIERAMRIIE 4pbt ai ned according to the procedure of exanple 50, step
| , starting from?2,6 WO 02/-4056 71 - PCT/ SE01/ 025C9

di f I uor o- a-Irior (BEmEWeRY ) 2-Ry KAz} 2-eth ipingyazine, Axetde.g. 35.4 nntol) and K2003
{1.63 g, 11.8 mmol} with the exception that the final filtration through
alum na was omtted. The yield of the free base of the title conmpound was
2.95 g (78% which was obtained as a colorless oil. The free base was
converted into its nmaleate salt. 5 Purity 100% (HPLC). M5 mlz 320 (M +.
HRVS n ilz calcd for CL6H18F2N4AO (M + 320. 1449, found 320. 1| 447.




EXAMPLE 106 2-(2- Napht hal en-2-yl - et hoxy) - 6- (1- pi per azi nyl ) pyrazi ne,

Mal eate. 10 The title conpound was prepared according to the procedure of
exanpl e 59¢ ¢3lifRe 2, Starting from PCT/SE01/02569
2-chl or 058-( -napht hal en-2-yl - et hoxy) p§¥azine (2.73 g, 9.60 mml/; ~obt ai ned
according to the procedure of exanple 50, step 1, starting from

2napht hal ene- et hanol ), piperazine (2.89 g, 33.5 mmol) and K2C03 (1.39 g,

10.1 mmol) S&ﬁh 1-Ben geah'zm?érhgﬁle,t*he final filtration through alum na was
omtted. The 15 yield of the free base of the title conmpound was 2.63 ¢

(82i 0) whi Benpddreipidgi(Bdd 2a9-23 need) wag adsled & portigpwtora ddlladdsd Was converted

0 L TN P g PRV OB 0 BV B3 Mt PR ool o0
2- [ 3- ( Naphtifatespertutt didhrot Rk ERARYCCOThd mpttmervedsi siyrell it 1ok, ithesolvdak eat e.  The

title conpound was prepared according to the procedure of exanple 50, step
2, stardi ngvascvanozateh prgd the egidne(wislartiimined betwekn CHCIpP Sodaapeops &Glne [ 2. 24

R e
R e T ]
i tle_compquaslwes: dadfuflidid? Aol hovan ok o bnsHicansftg Crethl, bei ge col or ed

oil. The free converte toIts ate salt."Purity 100% (HPLC).

M5 nl/z 364 (Met b ENBILME oHY5 SO PA N RAs((Metve3ids ) dfaknd
364.1895. *DescriBed in J. Am gﬁq%oc.ﬁ%‘ézg, 30 &1 341%}@ﬁé’i)ibid. 1954,

76, 5610 EXAMBlebmbOEnd asi3IRMwidliift al. (€13E,REH/HBEGIE Q0RRAY76.42; found,

2- (4- Phenyl et hynyl -tliiophen-2-yl met hoxy) - 6- (1- pi perazi nyl ) pyr azi ne,

Mal eat e. THE.85i tDDescoberpmuWe MxE6384epar ed according to the procedure of
exanpl e 50, step 2, starting from

2- chl or o- 6- (4- phenyl et hynyl -t hi ophen- 2-yl i net hoxy) pyrazine [2.05 g, 6.28
nmol ;- obt aigagsl2 A Beh£HIG(6-hb A2y PEBEY-2- ety IpipRIRife. 50, step 1, starting
from5 4-( phﬁyl et hy%lyyrlyf hi ophen'g-ryz- net anoI}’,k i,ﬁpi per azi ne él. 62 g, 18.8
mol ) and Khetitle compouns was prepared peopidimg torhe prasedure ofiexdnanle thetdpi hal

filtration through al um na .om.tt ed he yigeld ofc the free base of the
title rrp5[?%@/\@%“@?%@%“?%%“\%? étﬁp%é‘lb_%eb{“au n%(ﬁassmgoil)l’ gﬁt bei ge col ored
oi I. The frdﬁ%ld?éﬁﬁaﬂi’ﬁé(fgmgﬁé?ﬁuﬂdﬁ&d'ﬁét 2t L 48 @ hmofjUridly: 499% (HPLC) .
MS mz 376 (M+. "HRM5 ml z calcd for 10 1H2oN4GS (M + 376. 13S8, found

376. 1351. {S¥Lpive gyl 678y PP CINABER)toBE pattern). HRMS m/z caled for
4( phenyl et hynyl ) t hi ophene- 2- car boxal dehyde. EXAMPLE 109

2- (1- Cycl o, gy lCet MY V1661463 - foundB Bzi498l ) pyr azi ne, Maleate. 1 S The title
conpound was prepared according to the procedure of exanple 50, step 2,

starting from 2-chl oro-6-(1-cycl opropyl - et hoxy) pyrazine (2.38 g, 12.0

nr nol ; ,obt @i negd accokdi ng, K exanpl e 50, step 1, starting
from a2 thﬁ‘%"ygw@Ef@%gdﬁg%ebﬁ?t%&%)'g g.ﬁ‘g’gﬂggﬁaﬁfe’“’(s. 60 g, 41.8 mml) and K2C03
(1.75 g, 13.@horogthyl ohdrbforingieq® 6@t 20 b nirhal) wab eddddrdrbpwise tifidd R@itotahr ough

al um na was .omtted. 20 The yield of the fr%e base of the title conpound

was 2. 05dg stiperdgol et %gwéﬂl%qb't?é@dde steP2ALEVE 6345 i 194 malY iKY pase was
i ' a AV ) : = +. HRVB
o7 onl oo (ioRrbSpaR, O3 A58 ] . Aild biind G Stk edbyalig b d Pt M

2- [ 2- ( 6- Metiteoegctivaphixhat snas Rendeotytpd 2t iwony ndmethapolpessarided Thpyr azi ne. The
title f m%%?%a%ggs lg)era?éada art?gﬂue)licf%lqﬁ?nl a?lg cgﬁ)ce}lggteg.r Ceerggl{il?e v?/];s 125(5% eldelnSO’ step

2, sta

2-chl oro-6 = = t - § . 8A4\g, 2.8
rnnol ; obt g}ﬁ%lé %@E%Sjrgg?(%&?g@%%ghglrﬂ8%%1&1%?@&%%%%%@@%@3@ g%ﬂl@&g tarting
30 fiom 2- (SeneithSxlyerita pleidapbratdyiPand)the Fafiak Was phiifed bgi ne (1.00 g, 11.6
mmol ) and K2C03 (0.50 g, 3.6 mml) with the exception that the final
filtrati onchionmstegiaphlyion siicanged (18nx § cmdusimp EHG1gMeQH/BEMNe (9565:0.8pag i t | e

d . n2. 9% . whi ch ~ -~ °CT/ /
Soroones sShebo Tl LYo iR o YEATER, (5.
HRVS 5608752~ 0 *Pp d
from g Zt @;ezélzaé%?‘ ﬁ%?wa%%ﬁhmgﬁggcggﬁﬁéfcyfé@%@ %tlr“ﬁaﬁt (%i?g'ﬁ%gspr ogggﬁig

of Exanpl e fddd,226t0886) , in WD 00/ 76984. The reaction m xture was refl uxed
for 2 h. Pure 2-(6nethoxy-napht hal en-2-yl oxy) et hanol was obt ai ned by
recrystallization from MeOH CHCl 3/ si - hexane.



EXAMPLE 111

2-[2- (7- Met hoxy- napht hal en- 2-yl oxy) - et hoxy] - 6- (1- pi perazi nyl ) pyrazi ne. 10
The titl ewaReied was prepared according to the procedur g-@fsefri@an) € S0,
step 2, starting from —49 -

2-chl oro- 6-[ 2- ( 7- met hoxy- napht hal en- 2-yl oxy) - et hoxy] pyrazine [ 1.19 g, 3.60
nmol ; obtained according to the procedure of exanple 50, step 1, starting
from 2- (7- met hoxy- napht hal en- 2-yl oxy) et hanol *], piperazine (1.25 g, 14.5
mol ) and K~C03 (0.60 g, 4.3 nmol) with the exception that the final
filtration Step dulyto-tBenaylonyZrpysaziayh-2rethylpipesazine|Aretatet he of the title

- whon refri qopavEqoRptid el bk Rty BB AP SRRk BT ol it or
C2| HaaN403 s{aMnghﬁB&ﬁ the3A8dudt 08 sep 388olS@1163*FH0RanBe1)f tepayl alcohol (0.12
7- met hoxy- 2- ngg thol and et hyl ene carbonat_ accor dlonic(l_ to the procedure of

Exanpl & 134, 1 §Bapmal) apdi\New i) (sbke. 1. 4pmnels Fentn) LEe Mag/28%% ef | uxed

for 2 h. Pype:+2-(7-met haxy=n h A t-han obt ai ned after
col um chrz@t-iﬁlﬁ'éﬁﬁ/’f 8%%fqr@gﬁﬁfﬂq\%}]ébﬁﬁ%%‘g%@dg%ﬁgtet ate (6:4) as
el uent. WO 02L10. 151 -74 - PCT/ SEO1/ 02569 E~t AVPLE 1| 2

2-[ 5- (4-Chl or ophenyl ) - 2- met hyl f ar an- 3- yl net hoxy] - 6- ( 1- pi per azi nyl ) pyr azi ne.
The titl e &XhMPLE 4%s prepared according to the procedure of exanple 50,
step 2, starti from . . .

> ohl of o- 63y Kt uerhPSRasEHy - 1-PIRRERYYIRNZARS. y1 ot hoxy] pyr azi ne & [3. 14
9, 9. 3fp NT ROFLuoRBERyNSEIRS $01 89 ?,91.5@mtnﬂﬁ) WhOGISHI R iﬁfrm:xgrmtpa&p, step 1,
starting from 5-(4-Chlorophenyl J-3-hydroxynet hyl - 2- net hyl f uran], piperazine
(2.47 g, 28cetedmoih)NabhD.065003P 504 dBpergion dn gdnaratwil) 1\simimo) hEheteedomi on t hat

tlze final filtratiqn through, al um.na o d. i of _the of the
title corrp(%lﬁ THhyés %Wil a@ r?%%g/%m%?tgﬁ %ﬁ\gghb‘glsélltuﬁ% ogg,%aﬂ%lg%)rggm ored
solid. Pur iélzm 10006 {idiOn TIVE (1 thity was38ded Md-the HMEnp Aiztueavedstirasd
CZpH2~C1lN4 (M+ 384.1353, found 384.1357. EXAMPLE 113 2-(1H

| ndol - 4- y| det hbrtoos-téhppiapee. Lipergdipg(: o 56,7 Svamehtapd Kph&st(D 4B @, ¢dnpound
was prepared according to the procedure- of exanple 50, step 2, 15 starting

from 2L&hl erBoB wers-pddadiand theynixse MEx §189 A6 Heoyw nagh. Ijltration7 ) ;

obt ai ned ac ' { : r 3 arting from
(1H i ndol 4-°§ﬁ§egkr¥§‘?%na§%‘§ E?@%aﬁgﬁﬂiz"?ﬁ%a{%@ °§*,§’8“?7%5 ﬁrﬁ%%l fthgfnd K2C03 (0. 272
g, 1.96 nunettateltcétic dchiFmetaasliwsier QUat3:2)a ducnaturhishdd @20 gridd®hy efitgt al um na
was omtted. The yield of the free base of the title conpound was 0.198 g
(34% whi chitlseempburad asedvhite sohidoip, 183GCTHRMS s ¢deselon&ssHioFNeP(Ma into its
mal eate salt. Purity 100%%HPLC). M5 mz 309 (M+. HRMS nmlz calcd for
CHLON50 ( M2883880,founl 2580388 A0d). (58t 7FNFRs 2 )il Was carried out using
(1H i n%)l -4-yl)-methanol (0.712 g, 4.84 mmol ), K-tBuO (0.517 g, 4.61

nunol )7~ and 2, 6-di chl oropyrazine (0.687 g, 4.61 mvol). 25 E~i AMPLE 114

2- ( 2- Pheny IE>pARIPO.EM3- 6- ( 1- pi per azi nyl ) pyrazi ne, Maleate. The title conpound
was prepared according to the procedure of exanple 50, step 2, starting

from 2- chl 3rié4-dethoxybengyDoxyb§olyiperaginyhpyrazing Acetade.61 nmpl ; obt ai ned
di t . i 2-ph -1
36° or opanol e i sBEBGGRLY G S R Mg o 5 BbckawSbBEkIe 1 APl Ty 1)

with the exgeptinsthddyaenzyhelcdbhold0.207 g} 1.60 inmol) drdowgghisalhied ama yelisw omi t t ed.
The yield of the free base of the title conpound was 1.66 g (58% which was
obt ai n2% asohd.cokldr 0.8 g (67%0). HRMS 02/calt far36; sHzeNORDE) SHI01586.1f03@D The
free base was converted into its maleate salt. Purity 99% (HPLC). HRMS ntlz
cal cd for GOCHSBAN-0 (M + 298.1794, found ?98.1795. EXAMPLE 11 S 5
2-[ 2- (2- Met hoxyphenyl ) et hoxyJ- 6- ( 1- pi perazi nyl ) pyrazi ne, Mal eate. The title
conpound was prepared according to the procedure of exanple 50, step 2,
starting fIB}ARPCE 44 o- 6-[ 2- (2- met hoxyphenyl ) et hoxy] pyrazi ne (0.967 g, 3.65
nunol ; obtai ned according to the procedure of exanple 50, step 1, starting
from é’ n(gt h@x%eﬂ@t’mﬂhe&%éﬁh%ﬂ:@ -Pieszind pyyagne (bgAf@f.aBﬁmml ) and K2C03
0.50 :
( The title compound was prepared according to the procedure of example 42 starting

from 2-(4-fluorophenyl)ethanol (0.210 g, 1.50 mmol) and was isolated as a yellow



10 3.65 rmol ). The yield of the free base of the title conpound was 0.63 g
{55% which was obtained as a colorless oil. The free base was converted
into itswglheatsssalt. Pur ity 100% (HPLC). M5 nal z 314 (Misediiddional z
calcd for C1 ~H2N4O? (M + 3l 4. 1743, —$@und 314. 17S0. 15 EXAlVI PLE 116

2-[ 2- (3- Met hoxyphenyl ) et hoxyj - 6- ( 1- pi perazi nyl ) pyrazine. The title conpound
was prepared according to the procedure of exanple 50, step 2, starting

from 2- chl QbRd.Syiedd:((Br4%es poxyPHRMK )nszzwma%pm 8FN 40 D3 23@2.154323 ol ;

obt ai ned according to the procedure of exanple step 1, starfing from 3

20 net hoxygbemesdrylssal AﬁﬂO{OmH?FMOaZH(ﬁ-I;(GOOE 9{201)2:$1le) and K2C03
(0.585 g, 4.23 mmol ). The yield of the title conmpound was 0.9l g (69%

whi ch was obtained as |ight beige oil. HRVS nalz calcd for Cl~H22NAQ2 (M +
31 4.1743, Bﬁg&&?iéf 759. Anal. (C 1 ~H22Na02) C, H, N. 25 EXAMPLE 117
2-[ (2-Phen ay] 6- (1- pi perazi nyl ) pyrazine, Ml eate. The title

conpoun i anpl e 50, step 2,
starti ng :‘I\?g% ngﬁEorgﬁﬁwfzémg}&g]ngggﬁ%&q&ﬁggﬁﬁ’ﬁg%ﬁﬁe (0.981 g, 3.14

mol ; obt aiStenl1 atzeeBulfyhd-[(Gockloe- mcam'iwl)n -lepipenidine&oboxylate. 1, starting

from 2 30 en coho ne | ) and KzC03
(0. 434 g, ¢ ?AX‘?%&F%QC%{ %?3% (gtq% I m‘g’ﬁezef 4‘?1&'1 A?W(g?’g?ﬂ)o% t hr ough
al um na waﬁnpvﬁdﬁﬁe@slrbom@texs 8b¢, 93.6 Wifol} a@f:Ktram)Qf M hGefrithtBoE 8FRAUN Was
0.80 g (709 which was obtained as WO 021 - 10-4~G - 76 - PCI/ SE01/02S® a

col orl ess cﬁSImmM)en Ehéé(ﬂﬁﬁsni)wm stu:md! ehtoem nemlperantrs fordRdaThe smabtion Anal .
{CQR1H2~-N42 '
2- Benz ¥ amiWas q&!@@@ileé “ﬁ@r\&%ﬁrr(y?P}r&g)rqnﬁ]cam?@tramm ¥equol 'Bhe weiduspas, 1

of 2 enl or dierred B iR Pl N bRRY SR R Bl K DR M BB i ned
I n Exanpl e 433 coffdeRRatbd znlvcﬁ'go 9The§e§3uéw l)ecrfgﬁﬂ?z)éh D GhAntYwiter td 8HE€

excess) and potassi um carbonate (0. 6.°62 nmmol ) was stirred 'n 50 nlL of
propi oni i ri9¥ g(901%®oﬂthe@tlf:oamno@dms amtemomlmne 8/ERY Coviar/2 FIB(MYAL er (200

m.) and |eft The t t| e conpound was col | ected, washed wth
wat er + 10%1??&(%;11#&083}5@3&9% ‘Yield: 2.08 g {94%. Purity >90% { HPLC).
HRIVB % calcd for C2pHZ~-Ns2 (M + 369. 2165, found 369. 2152. 15 Step 2:
2- BenzyT am no- 4- ( 1- pi perazi nyl ) pyri m di ne, Hydrochloride. To a sol ution of

2- benzyl amiSiep ﬁui.c-[ﬂdhﬁt@.wqumumw@@)pﬂmiﬂepl perazinyl ] pyrimdine (37 nyg,
0.10 mmol ) in a m xture of but et he 3. nm) and npethanol (1

i) s 4, deR M Gt Lty Woireddeadaadoroting of Biaroit GRtanehmais aver

ni ght . \/ t 4
col l ected Qsalbg’i/%ng g\ﬁgt @H&?’m%tﬁ%ﬁ)l g%)% rﬂﬂpgg%rga%ﬁué ﬁ%/tﬁgeg % ?Hgﬁq
mz 270 ( MeHya-°C EotA\iPhrkd dob@entrated in vacuo. The residue was dissolved in water (50

2R)-1-[6- ((2- Chl orgbenzyl) sul fanyl }-2-pyrazi nyl]-2-net hyl erazi ne,
I(—Iydz oc%‘£ or fne(ﬁie) andcbagified wz%dz Q47Thﬁyﬁﬂ}uegusg¥ha@9 W\ﬂ%?](té?&éféd‘“f%etg)’lgﬁﬂatei ®n’ of

2-chl or nzyl
chl orobe ZA%) : E CHneSl ?MgSO4) and concentrated in vacuo. This gave 3.08 g (91%) of the
title compound as a colorless oil which slowly decomposed upon standing. HRMS

m/z caled for CoH)2CIN3O (M) * 213.0669, found 213.0663.

25  Step 3: 2-[2-(3-Methoxyphenyl)ethoxy]-6-(4-piperidinyloxy)pyrazine.
A solution of the product obtained in Step 2 above (0.043 g, 0.20 mmol) in DMF (1.1
mL) was added to a mixture of 3-methoxyphenethyl alcohol (0.061 g, 0.40 mmol)
and K-z-BuO (1.0 M in zert-butanol; 0.4 mL, 0.40 mmol) in DMF (0.8 mL). The
reaction mixture was vortexed for 16 h at 50 °C under nitrogen, quenched with water

30 (0.1 mL) and concentrated ir vacuo. The residue was partitioned between water (2
mL) and 4 ethyl acetate (4 mL) and poured through a hydromatrix column, which
was eluted with ethyl acetate/Et3N (95:5). Solvents were evaporated off and the



mmol 0.90 g) in dry DM (25 nL) and the m xture was stirred at room

tenperature for 10 m nutes.

(2R) - 1- ( 6 - 2- pyrazi nyl ) -2- net hyl pi perazine (0.92 g, ;

obt ai ned%?mz gﬁ& e 62, step 2) was adgbd and the reacti Ogéaégms%tif%svr ed at
70 Cfor 2 h. The mxture was filtered through a plug of silica and the
solvent fromthe 30 filtrate was evaporated at reduced pressure. The brown
resi due wagegidieoRidgoHRh ¢al netRnoPWALECE0 a6l) dngilogleTiiaiod ddnditioasd NH3

90/ 10/0.25 as_eluent. This furnished the free base of the title conpound as
a yel | ow oiWeak Taféors gxsbanges Egplupn kg phmbertist §6-9¢ . Thegolomp ¥as156 77 -

PCT/ SE01/ 0 | l ethe ' . 0 e Tt
compound ad gt v1% SRt (1 bl o aReer D o) AndgpoBuig i@ aitba bR 1111 €
C1~H~9C1 N4 Sigfiddus 208MAH oy meBdnol Q20m) bmdinsheadfbtdDiabacko. FXAMRIdme 128

2- (3-Thi enyl met ho -6-(1-pi perazi nyl razine. The title ¢ nd was
pr <(apar eléi aé@élb’ﬁdrfg%l%démﬂéféngbgegﬁ %éﬂ}&@%f%?@: §(§“&(1§|°r/t)i HBJ\&”(% caled

3-t hi ophen h | {6,05 0, »t-Bu0 (0.897 g, 7.99 mmol) and
6- chl or o- 2%{5&?13@‘!%( 1) rlﬁ?ﬁgﬂ%@&%ﬁ% 4.25 mol : obtained in Exanpl e
13, 10 step 2}. The reaction mxture was stirred at 105 C for 7.5 h.

Fol | om ng chromat ography on silica, solvents were evaporated off. The
remai ni ng dAXAMREE4Sdi ssol ved in ethyl acetetate and filtered through a

short plug o | um cm..using, et her/ MeOH (96:4) as eluent. Sol vent
rermvalo i g %é&%“&ggﬁo’é'ﬁ'f’é(ép’P&%“yM?W§af'f‘ﬁ e coﬁrpounzj as a col orl ess
oi | . HRYS nﬂfe&iﬂ%%m@o&&ﬁvz% %%Q@d ﬁé&i*diﬁggf)é%g&guﬂe%f%ZQn%/%‘f% sféﬁy,nd

276.1037. Anal. (C ~ 3H ~ 5 0.25 ., N. EXA
2- ( 3- Phenosiapt Y- whenylefiapel @2ime; 0y4dymmpe nEhe merueiteas amplgsedifer e conpound

was prepared accordin C ) , 20 starting
from 2-chl 6&?@%&@%@%%&&?@% gge?%?' Iﬁé (%ggg@@g”/égh%&)rﬁ% obt ai ned
accordi ng t@”HQ?\h@FQNSdQDQ.l@M,?&ﬁﬂM@.I%@O. step 1, starting from

3- phenoxy- 1pr opanol’), "pi perazine (0.981 g, 11.4 nmol) and K2C03 (0.543 g,
3.93 mmol ). Follow ng chromatography on silica, solvents were evaporated
off. The sem -solid residue (0.83 g) was redissolved in CHC13 and filtered.
The cl éar SordMPSE Aas 25 concentrated in vacuo and the resul ti ng free base
of the titlyec 1A o i eate salt. Yield: 0.90 g
(53 9. HRIECo e PRy RPN R byl °2) €235, found S14. 1 798,
Anal . (C 1 FheRi2i4oRpourchwaOpieped kicondingheBxoeRiuE of 22ample 45, step 3,
2-{[ 4- (Eenzyl oxy) benzvl ] oxy}-6-( 1- pj perazi nyl razine. VW 021 -t10-tS6 ~
= beT Seo1 AR e Laptan Bl RE S Db Bl 1B Bnsi R ocedur o
of exanpl e f5Pides!tf And pusslydyt L.OYWV/MBNYield: 28 mg (43%?. HRMS m/z calcd for

2-chl or o- 6-{[4-(benzyf)oxy) benzyl ] oxy}pyrazine (1.15 g, 3.52 nm ol; obtained
accor d2fig t@sHhd:Ps (MR A3R2 1339, dandid28.1503. step 1, starting from

4benzyl oxybenzyl al cohol), piperazine (0.894 g, 10.4 mmol) and K2C03 (0. 486
g, 3.52 nunol). The yield of the title conpound was 0.57 g {43% which was
obt ai ned aszyaf@r@rqgess viscous oil that solidified upon standing.

Fragnenti ng mass anal ysis supports the stated structure. HRVS n:/z cal cd

f or C2ZH?414[(E-Phkhylpamy])o8eio-(4-pipediddridoxydperazin®. EXAMPLE 123
2- (~r - Hexyl qQxy) - 6- (1-pi perazi nyl razine. The title conpgun S prepared
according t ett%]@ cBﬁ("BB&HﬁW@s Wpéﬁé%oé %&’eﬁ%cﬁd‘ér,e dexppp gf’gf %’“dﬁ
2- chl 0p9- 6-gtArifENMh SPNRAYL-8Deh@ndll (66 thed0.46 ninfol)TTHe prolicivas enavea sl ng to
the procedure of exanple 50, step 1, starting from ~z-hexanol), 15
pi per azi ne l(leniltsgwdgeurxzszmwﬁwl\dgnaﬁq@ddang&g@@)-g, 7.16 mol ). The yield of
the title conmpound was 1.21 g (64% which was obtained as a colorless oil.
HRVS nz/z cal cd for Cl4H2aN4AO {M + 264. 1950, found 264. 1953. Anal.
> (Cl4H?4NAO)EXAMIBLEM9 EXAMPLE 124 20

Z- ( Propar gyl oxy}g- 6- 1-5)i per azi nyl )‘gy.r azine, Maleate. The title conpound \Was
prepar ed accdd P@ZYS‘H‘Y banzyHerd dbrf4piperidinionydry@zing cp 2, starting from
2-chl ogr@- 6 r ' : , .’ t43i accordi ng
o the dy ol iRRLAPL MMM EERE pleokyif f prickabne T bhem 3, B85 20 Cohol )
pi perazine {1.91 g, 22.2 mmol) and K2C03 (1.39 g, 10.1 mvol) with the
exception 25 that the final filtration through alum na was om tted.
Fol | owi ng repeated chromat ography on silica, solvents were evaporated off.
The yield of the free base of the title conpound was 0.48 g (22% which was
obtained as a beige oil. The free base was converted into its rnal eate
salt. HRMS mz calcd for CIH aNa.O (M + 218. 1168, found 218.1158. Anal.
(C~ 1H14N4AO ' C4H4O4) C, H N 30 WD 02/~0-SG ~79 _ PCT/ SEO1/ 02S@&




PREPARATI ON OF PHARMACEUTI CAL COVPCOSI TI ONS E~. AMPLE: Preparation of tablets
Sl ngredi entsm tabl et 1. Acti ve conpoundl10. 02. Cel | ul ose,

m crocrys I 7. 03. Cal ci um hydrogen phosphat e15. 04. Sodi

gl ycol at e5. Odf’dﬁgq?Si | i con di oxi de, col Ho2eal 0. 256. Magnesi u'&%ﬁs@éﬁggg)o_ 75 The
active ingredient 1 is mxed with ingredients 2, 3, 4 and 5 for about 10

m nutes. The magnesium stearate is then added, and the resultant m xture is
m xed 15 f QfarBROHHmDS-Bii2YloR§beddl AHI €688 (.46 MntoRP TRE pfadubh whd h or

wi thout filmcoating. Pharnmacol ogical tests The ability of a conpound of

t he inventifmalyscﬂf@'rnhbntityaaldipllatyE)pb@'rWﬂVISrmlctﬁm(éééérM yfes can be
determned using i~a vitro and in vivo a §a s known in the a~-t. The

" bi ol ogi cal cakdify EgaHasN n?t%'lﬁ%pfg%‘g ?ﬁlgoée Exanpl es was tested using
different tests. AfiiQty assay 25 The 5-HT2c receptor affinity of

. conmpounds in the Exanples was determ ned in conpetition experinments, where
the abi§ityExXAMMEFhsgonpound in serial dilution to displace 3H 1 abelled
5-HT, bound to menbranes prepared froma transfected HEK293 cell line
stably exprebs(2n¥ethpxypheryleshoxyh6-(RippiaginyDpyrazing. was nonitored by

Scintillati [ Qi) RS SA - i,.fi ¢ binding was 30
defi ned usisr%gp? E@m"%‘%y%ﬁ?. ﬁ?ﬁﬁgﬁkﬁgﬁg‘%@?@%‘iﬁ& exenpl ary conpounds of
t he i nvent iKa-BarCe(0.67 g $t97anew])i wasddedtola datedwolutippiof &Ry, the 5- HT2~

receptor affinity values (K, nM_ were [n the range of 1 nMtaq 00 nM
WD 02/ ~o~s@1e_tbaxyghmﬁe§m2f@é>§c§a 6:25gmol) In gl 13 Lo %%m“?ﬁ%‘% Conmpound

K; n S : @gﬁg@ge& @g@ﬂg} ; ?@o@)
ExaErp:v’é%34%%xI§nl%ﬁg32 an%ﬁée%%% E%?ﬁ%?%ﬁﬁ%@%ﬁéﬁ%%ﬁ?@t ef ficacy
at the 5- H{&e-battept Ai6-dithiptpycaimed 178, 523 tnmolrvanpidsl whgewp®ndhen ned by
the ability of. each coppound..to bili.se intracell ul ar. | ciumin
transf ;c!t eéeﬁé’@%x&‘é‘? {ﬁg‘?e%s?fegﬁﬁ"yﬁgtﬁrlp]?%‘é% fth&eii ﬁ‘g%dﬁlgndlgﬁﬁ’i‘%l é{'“@i:ee%]fior
tein. . ' > ’ . ; st
Poui o "oy DL ddine Bol@t Db SRl RRGERUUE Tlctd upRhATE. 1

were in thegellawasl thht wa-ploifidd belsiich ¢el dhpothegiphy (15 4 e asiag ndHexmeHT

(serotonin) at a concentration of 1 pM WO 02/-10Q.1SG -sl . CLAI M5
15 ’ethyl acetate (8:2) as eluent. This gave 1.21 g (92%) of the title compound as a

colorless oil. HRMS ni/z caled for C;3H3CIN,O, (M) 264.0666, found 264.0677.
Anal. (C13H13C1N202) C, H, N.

Step 2: 2-[1-(2-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine.
20 A mixture of the product from step 1 above (0.93 g, 3.53 mmol) piperazine (0.88 g,
10.2 mmol) and K5CO3 (0.49 g, 3.53 mmol) in acetonitrile (7 mL) was heated in a

sealed pyrex flask at 90 °C for 6.5 h. The reaction mixture was diluted with

dichloromethane, filtered and concentrated in vacuo. The semi-solid residue was
purified by silica gel chromatography (13 x 4 cm) using CHCl3/MeOH (9:1) as

25  eluent. Solvents were evaporated off and the remaining oil was redissolved in
CHCl, filtered through a short plug of alumina, covered with K2COs, using CHCI;
as eluent. Solvent removal in vacuo gave 0.74 g (67%) of the title compound as a
beige oil. HRMS m/z calcd for C;7H,,N40, (M)* 314.1743, found 314.1733. Anal.
(C17H22N40; - 0.5H,0) C, H, N.

30
EXAMPLE 51



. A conpound of the general formula (1): 5z RZY R~ wherein

PCT/ SEUL/ 025@9 (i) X and Y represent both nitrogen and Z represents CH,
form ng awkyhAgidae derivative, or (ii) X and Z r epresent pl Qfs!ﬁoﬁgs(%ﬂd Y
repxesents nitrogen, forming a pyridin®10 derivative, or (ill
represents C-CF3, Z represents CH, and Y represents nitrogen, form' ng a
4-trifluoronethyl pyridine derivative, or (iv) Y and Z represent both

ni trogen andéeXBeapylesyrl-pyfidinyllonmu ) Salidetipipiperabime derivative, and
wherein R~ and R2 are each, inde endently selected froma group A
consi st i ng Sé¢p Ral-fsClrbongy2 -pyrazmxk)-tmw-%aﬁ- imethylpiperazine. 20 25 or froma

B, | €
| ﬁret(:) gfoaryl %&ﬁl@ﬁ 6%91{%%%6%/?})&} az%ﬁéyéégﬁiﬁﬁkoﬁé%’g%o%%— oxyylgllzp e%l al koxy,

| -i ndanyl oxy.62 % ﬂd@ﬂﬁh@l’},\fl{zw loonyg, Smhﬁfo%ﬁ)ébét&mnl@(yhl s stirred at
het eroaryl t hi o, CS-C6-cycloallcylthio, CS-C$-al koxy, CS-Cg-alkylthio,

C3- C6- ab ky WI°6>f§n; 6 &3n é:@ea«‘léd&pz_sn'y)t by, Aﬁémohn@hﬂbattkmmmture was filtered
Ca- C8-cycl oal k | ox C~-
aryl - o CAdM SRRt @3?63 ﬁr Sy i g e ot SRERsiompRN no,

g?-t ::lgaryl gggllgﬂ%%er e ar € n@a{)bot ﬂlré el ecstfugwfh% Otllge%eggxloggl ;Pghp B

at the V@tl@%bm%Qu&ﬁ&“gan011.ﬁlﬂ@§/n§59ahéc9?a$@qu15c:1N4 (M) * 226.0985, found

226.0983.
10
Step 2: 1-[6-(Benzyloxy)-2-pyrazinyl]-frans-2,5-dimethylpiperazine.
The title compound was prepared according to the procedure of example 20, starting
from 1-(6-chloro-2-pyrazinyl)-frans-2,5-dimethylpiperazine (1.23 g, 5.40 mmol;
obtained in step 1 above), benzyl alcohol (8.36 g, 77.3 mmol), and K-z-BuO (1.99 g,
15 17.7 mmol). The reaction mixture was heated at 95 °C for 5.5 h. The yield of the title
compound was 0.47 g (29%) which was obtained as an oil. Purity 99% (HPLC). MS

miz 298 (M)*. HRMS m/z caled for C;7HzoN,0 (M) * 298.1794, found 298.1798.

EXAMPLE 52
20  2-[2-(2,3-Dimethoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[2-(2,3-dimethoxyphenyl)ethoxy]pyrazine [0.65 g, 2.2
mmol; obtained according to the procedure of example 50, step 1, starting from 2-
(2,3-dimethoxyphenyl)ethan-1-ol], piperazine (0.57 g, 6.7 mmol) and K,CO5 (0.31 g,
25  2.22 mmol). The free base of the title compound was converted into its maleate salt.
Recrystallization from MeOH-ether furnished 0.45 g (44%) of the title compound.
Purity 98% (HPLC). MS m/z 345 (M + H)". HRMS m/z calcd for C;gHa4N4O3 (M)*
344.1848, found 344.1861.

30 EXAMPLE 53
2-[2-(2-Fluorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine, Maleate.

(i)



sane time; (ii) when fornmula (I) is a pyrazine derivative R or R2 axe
ot her than phenylthio, phenylnethylthio, phenyl or phenyl substituted by
hal ogen; Wighko in formula (1) is halggen, only when (1) i@E@KEMhaZIne
derivative an%'g%en R2 5 simultaneously’is 2- nethylplperaan 1-yl
2-et hyl pi perazin-1-yl, or traps-2,5 dimethyl piperazin-1-yl; (iv) mhen
formula (1) is a pyrazine derlvatlve and R is 4- plperldlnylox R2 is

€

ot her thag Bhephjtie @mgﬂunémmﬁ,pamdgawdmgﬁgFhmrh@;dyr%ﬂf@xamp 50 st6p2 f |
3- (4-
() Por m B ERREX Yot L b oo R S fr s Sojgiigh o ™! @

_ 4-net hyl pi pestazbdactoding tohBpfedise 6 HEIM1HS0) s?eﬁplhemti@tﬁ]o/rhz benzyl oxy,
benzyl am no, phenylthi o, phenoxy, substituted enox C4- Cs-cycl oal kyl oxy

and C3- C8- cﬁtwdrophdnytlhybalhdwy), p(pcraylnmf(ém)g, 3338 @Hnall)dndZKaﬁﬁ>3Yl BbgthaSP e
nitrogen in for mng a pyrimdine derivative

" 1-pi per azi nimolk ﬁaﬁmﬁ 9f§h%@ﬁéba%ewéﬁhedﬁmou Wﬁ?ﬂ 8z @P‘Vqﬂwémh was

?nl;'t)ﬁ;/: ;Pégfa%nﬁﬁwmﬂ% %g %i%c}@ %&%yala) pi per a2| n- éi fumlﬁ hed 1%3 ot her

t han 5- ni t r@ftRe fitls yompduridi I)’umiyd@O% (EPLCH. BiSon/Z 388 MY+ bx)f IHRINVS zﬂzbalo@en in
formula (1), formn i mdine derivative, and Rl is 1-piperazinyl, then
R? is ot herfoﬁﬁadil@gg@ (&%ﬂmw@@f%ﬁdméﬁ@% is Hor C1 4-alkyl, allyl,
2- hydr oxyet hyl , 2-cyanoethyl, or a nitrogen protecting group, or a prodr ug
noi ety such as an acyl- or an al koxycarbonyl group form ng a cl eavabl e

am de qp carRamnmateshi nkage; R ~ is hydrogen, or Cl~ al kyl; and wherein any
aryl or heteroaryl residue, alone or as part of another group, in Rl or 25
R2 may be ihl@ge mﬁbyymbwﬁ)dtﬁeﬂ-?mem)@}wml@e .posi tions,

Syaﬁoa' Elylt T 1wi‘e d°a| oﬁx@glgﬁegg&%wd@g t%‘hrggigﬁﬁe Sthda E’%’ 9hony|
trifluor onegtmihg filokd I%Mf@ﬁq(mmeth@mg@zya)ox%wm) 5131 8103 nﬁﬁéﬂl XY,
arylthio, aryl-C 1 _4-alkyl, yl -C2_4-al kenyl, aryl-C2 4all;.ynyl,

het er oar y| , otHeined grgpidingdp thqhéltoefs@ae 9?@%%? wae@elr startingtrom 2,4 af ky! |

ooy s e e P Tk Btk ) B R b o e

substituent g,y ?ﬁé’%eﬁof*}ﬁé ﬁfl@%ﬂ%ounﬁlv&i’éq 64 g ?56%’) WP ¥k obfaiAGL Rer 9roup,

in R or RZin‘turnmy be substituted In one or ‘nore postions,

i ndependent iy, Pafitye B0, GRPEC). S G:/A33 UAEHKEY)", HRMS mé-a@lddofey C | /HabNgen,
trifluoromethyl, cyano, hydroxy or dlnethylanlno and RS and R6
|ndependent@%)é$0ééﬁhﬁWE 3 Ohydr ogen, methyl or ethyl, or together wth
the nitrogen atomto which they are bound forma pyrrolidine, piperazine,
nmor phol i ne, thionorpholine or a piperidine ring;, and pharnaceutically
accept apl e BEAMRLIYSIr at es, geonetrical isoners, tautoners optica

i soners, N OX|des and ﬁHodrug forms thereof, 2. The conpound according to

clai m 1 whek-&-3rDihydre-NqindensLybmethoxy)- 6-(1-plperazmyl)pyrazme, Maleate.

The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-(2,3-dihydro-1H-inden-1-ylmethoxy)pyrazine (3.22 g, 13.1
mmol; obtained according to the procedure of example 50, step 1, starting from 1-

25  indanol), piperazine (3.49 g, 40.5 mmol) and K»COj3 (1.8 g, 13.0 mmol). The yield of

the free base of the title compound was 2.19 g (57%) which was obtained as an oil.
The free base was converted into its maleate salt. Purity 100% (HPLC). MS m/z 296

(M)*. HRMS m/z caled for Cy7HoN40 (M)* 296.1637, found 296.1643.

30 EXAMPLE 56
2-(4-Phenoxybutoxy)-6-(1-piperazinyl)pyrazine.



nitrogen and Z represents CH, formng a pyrazine derivative. 3. The
conpound according to claiml1l, wherein X and Z represent both 15 CH and Y

representgoibhgeeen, formng a pyridine derivative. 4. The-£opRRAYLS
accordi ng\§to c?aigml wherein fornul a—0f) represents a 20

4-trifluoronethyl pyridine derivative. 5. The conpound according to claim1
wherein Y and Z represent both nitrogen and X represents CH, formng a

pyrim di ne Il&ftitlbadohl{ﬁun@waa'b&pmﬂmmdﬁngWt}fe(i)irmdﬁm dfleaarﬁplk sohseedn R3 is
hydrogen and R or 25 R~ is selected from CN1 J J R4 H3C
N Ni W sating fomskchigip-6- (mlwhwemwame fh89 eo%éaﬁwla@@@mm ng to

clalmlvvne R4 H3C N N

and where 6931‘1?}8 ﬁcgdﬁrdég4 'S seff ég{ég??t ngfmg}ggﬁén&r)@t hyl or ethyl.

5 8. The cosmaierd dﬁg 1%'('984@ 21 apmndl) WEKLT0; (8.9908, 734 menof3 The NeNd wher e

R3 i s hydrogen an 4 is selected from hydrogen, nmethyl or ethyl. 10 from
5  of the title compound was 1.52 g (65%) which was obtained as an oil. Purity 100%

(HPLC). MS m/z 329 (M + H)". HRMS m/z caled for C15Hp4N4O, (M)* 328.1899,

found 328.1894. *Prepared by reduction (LiAlH,) of the corresponding acid (cf. J.
Org. Chem. 1965, 30, 2441-2447; ibid. 1968, 33, 2271-2284).

10 EXAMPLE 57
2-[(5-Phenoxypentyl)oxy]-6-(1-piperazinyl)pyrazine.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[(5-phenoxypentyl)oxy|pyrazine (2.06 g, 7.03 mmol;
obtained according to the procedure of example 50, step 1, starting from 5-phenoxy-
15  1-pentanol*), piperazine (1.88 g, 21.8 mmol) and K,CG3 (0.97 g, 7.03 mmol). The
yield of the title compound was 1.15 g (48%) which was obtained as a white solid.
Purity 100% (HPLC). MS m/z 343 (M + H)". HRMS m/z calcd for CoHz6N40, (M)
342.2056, found 342.2054. *Described in. J. Org. Chem. 1968, 33, 2271-2284.

20 EXAMPLE 58
2-[(2,5-Dimethoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine.

The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[(2,5-dimethoxybenzyl)oxy]pyrazine (1.02 g, 3.63 mmol;
obtained according to the procedure of example 50, step 1, starting from 2,5-

25  dimethoxybenzyl alcohol), piperazine (0.94 g, 10.9 mmol) and K2CO3 (0.50 g, 3.63
mmol). The yield of the title compound was 0.64 g (53%) which was obtained as a
beige solid. Purity 100% (HPLC). MS m/z 331 (M + H)'. HRMS m/z calcd for
C17HN403 M)* 330.1692, found 330.1692.

30 EXAMPLE 59
2-]2-(3,4-Dimethoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine, Maleate.



9. The conpound according to claim1l, wherein R~ or RZis selected HH N N
C~- C NN CHs 10. The conmpound according to claiml1l with the general formula
() N~ 7 N/~ (n) v NR 15 wherein R2 and R3 are i above;
R-is hyol‘rla‘o)g‘,’é)r?"z‘arN Cl q,-alkyl: WD 02/5610-4S6 -g5 _ PCT/ g@ﬁ?‘g‘é@g‘g and any
aryl and heteroaryl residue, alone or as part of another group, in R2 may
be substituted in one or nore positions, preferably one or two,

i ndependentthe title @ﬂl@ﬂbuﬁﬁ @k plepafed bcdordink b the(fardcedéreaif leRuyipleGOLstep 2,
_4-ailcylthio, 4-ac Cl4a|k | sul phon Xano nltro hdroxy,

C2_6- al kenystartigg imnawglﬁgq 6- [21(Mrdsmﬁtﬂ1ﬁwpheﬂyl qt peAing 121352, 7.23

ifl |-C 1
T ) or ook ok PSR (Bl A B 16k 20V C L
het eroary| t@l@dﬂ{etmsfﬁlﬁ@wha&ﬂolm@r@ﬂe(1693>g 9§4fom6r)%hm§¢o3@mlgoxy c1

_4-al kyl, di methyl ani no- 4al koxy; ‘and any ar or heteroaryl "residue as
substit l’ie nt A2 ammal) y]‘hecynelﬂef&fedafewompahMIWamt 7ag (62%) whichhPasaibeditneglrasgr oup,

in R2 in tur i.n_one r t pref erably one,
independentargelg‘Fé’/‘érgJ (ﬁéfg)ﬁﬁ”gfﬁg(ﬁgq ’?];‘?{.I 63 e ogen,
trifluorone gfm\q RS an s defined
above. 15 1éfm¥%‘.ﬁee&§gorm§urgn gzggg%ﬁr In S,?gf%?: g‘?ﬁr%m §Ir“éﬁ(rql\/%?’llﬁgﬁgn?;Ejrogen
12. The con@qH@gmaq_:gtgrdl ng to claim 10 wherein R~ is selected from

hydr ogen, nmethyl or ethyl. 20 13. The conpound according to claim10
wherein R~ is nmethyl and where said nethyl is attached to the C2-position

of the peg i kng. 14. The conpo~.uid according to claim 10 wherein R~
is hydrgge ﬁé‘%ﬁl‘@l‘ﬁk({f‘he conmpound according to claim1, which is selected

fromthe grayg g @Wﬁdn@ldtﬂﬂ)ﬁﬁnz?ﬂ&ﬁf}f&Mmeﬁazﬁxyﬂ)byBﬁm azi nyl) pyrazi ne,
2-[ (2- Met hoxy enzyl ) oxy] - 6- { 1- pi perazi nyl ) pyrazi ne,
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obtained according to the procedure of example 50, step 1, starting from 3-

25  phenoxybenzyl alcohol), piperazine (1.94 g, 22.5 mmol) and K»CO; (0.88 g, 6.4
mmol). The yield of the title compound was 1.58 g (69%) which was obtained as an
oil. Purity 100% (HPLC). MS m/z 363 (M + H)". HRMS m/z calcd for CyHp:N4O,
(M)* 362.1743, found 362.1739.

30 EXAMPLE 62
(2R)-1-[6-(Benzyloxy)-2-pyrazinyl]-2-methylpiperazine, Maleate.
Step 1: (3R)-3-Methyl-1-tritylpiperazine.
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followed by 92:8) furnished 1.44 g (82%) of the free base of the title compound as a

light yellow oil. The free base was converted into its maleate salt. Purity 99%
(HPLC). MS m/z 284 (M)". HRMS m/z caled for CigHpgN4O (M) 284.1637, found
284.1633.
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21. The nmethod according to claim17, wherein the nedical condition a 5
menory disorder. 22. The nethod according to claim 17, wherein the nedical

condi tion,, od disorder. 10 23. The method accordi ng LiRel7,
wherein Bﬁgﬁ%@“ﬁ%al condition is an an§$ety di sorder. 24.Pﬁ:ﬂgﬁdr@tz}£?3d

according to claim17, wherein the nedical condition is selected from
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claimi1, t as'geip nlg gréd %:hg ﬁ%’%ﬁdﬁéﬁ%g 5?’?1% ¥ 8%? %%%Hgﬁdﬁ%gﬁé@%%%?&?%?WMer ein
30 (i) X andadd fieeemani-depiotectivh (Mgetitdaton) in efep @Sestcartdd,out asing ng a
pyrazi ne derivative, or . . +
trifluoroacetic acid in dichloromethane (3:1). MS m/z 284 (M + H)".
15
EXAMPLE 65
2-(1-Piperazinyl)-6-{[3-(1 H-pyrrol-1-yl)-2-thienyljmethoxy}pyrazine.
Step 1: 2-Chloro-6-{[3-(1H-pyrrol-1-yl)-2-thienyl]methoxy}pyrazine.
The title compound was prepared according to the procedure of example 50, step 1,
20  starting from 3-(pyrrol-1-yl)thiophene-2-methanol (2.5 g, 14 mmol), K--BuO (1.43
g, 12.7 mmol) and 2,6-dichloropyrazine (1.73 g, 11.6 mmol). The yield of the title
compound was 3.05 g (90%) and was obtained as an oil. Anal. (C13H;oCIN;OS) C,

H, N.

25  Step 2: 2-(1-Piperazinyl)-6-{[3-(1 H-pyrrol-1-yl)-2-thienyl]methoxy} pyrazine.
The title compound was prepared according to the procedure of example 50, step 2,

starting from the product obtained in step 1 above (1.78 g, 6.10 mmol), piperazine
(1.58 g, 18.3 mmol) and K,CO;3 (0.86 g, 6.2 mmol). The yield of the title compound
was 1.43 g (69%) and was obtained as a beige solid. HRMS m/z calcd for

30  C;7H19NsOS (M) " 341.1310, found 341.1301.



WO 02/ ~0O~-SG _9~ _ PCT/ SE01/ 02569 (ii) X and Z represent both CH and Y
represents nitrogen, formng a pyridine derivative, or (iii) X represents
C-CF3, Z weRhaeRets CH and Y represents nitrogen, formn <
4-trifluoronethylpyridine derivative, 8- (i v) Y and Z reprg(e:g/gﬁ?ll(ga(f()h
nitrogen and X represents CH, formng a pyrimdine derivative, and wherein
~, each Hal is independently a hal ogen; and reacting the conpound wth one
or nore chgXsavPIE®&dgents in one or nore steps to produce a conmpound of
claim1. 10
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a] ca! 986 ' ( The title compound was prepared accordmg to the procedure o

example 50, step 2,

starting from the product obtained in step 1 above (1.62 g, 4.96 mmol), piperazine
(1.28 g, 14.9 mmol) and KyCO5 (0.70 g, 5.1 mmol). The yield of the title compound

was 1.16 g (62%) and was obtained as an oil. HRMS m/z calcd for C22Hz4N402 (M)
15 7376.1899, found 376.1890. Anal. (C22H24N40) C, H, N.

EXAMPLE 67
2-(1-Piperazinyl)-6-[3-(2-pyridinyl)propoxy]pyrazine, Maleate,
Step 1: 2-Chloro-6-[3-(2-pyridinyl)propoxy]pyrazine.

20  The title compound was prepared according to the procedure of example 50, step 1,
starting from 2-pyridinepropanol (4.08 g, 29.7 mmol), K-#-BuO (3.17 g, 28.3 mmol)
and 2,6-dichloropyrazine (3.69 g, 24.8 mmol). The yield of the title compound was

5.18 g (84%) and was obtained as an oil. Anal. (C;2H;2CIN;0) C, H, N.

25  Step 2: 2-(1-Piperazinyl)-6-[3-(2-pyridinyl)propoxy]pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
starting from the product obtained in step 1 above (1.80 g, 7.20 mmol), piperazine
(1.87 g, 21.6 mmol) and K,CO3 (1.0 g, 7.2 mmol). The free base (1.23 g) of the title
compound was converted into its maleate. Recrystallization from MeOH-ether

30  furnished 1.32 g (38%) of the title compound. HRMS mi/z calcd for CygHy NsO (M) ¥
299.1758, found 299.1748. Anal. (CiHy1N;O - 1.5C4H404 - 0.5H,0) C, H, N.
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10%6"& () - grxampled4dBs() -s! = 10% & ()-s! -
109&' ()-s9*s10%& () - 9cdEf 109&' (). flO%& ()-7 109 Ig') 109&' ()-&1L0%& () -
4109%& ()- \Wo thgEppopgate)alcohalorghio) (1.8 mguat) inydry DMF (5 mL) was added Na-r-

- 10%& (X- @4 10% (

109 (1306 é%@ﬁa@fg@%%ﬁn ng%gﬁb’éﬁrf ‘%f/%? el Gyt e

&109%&' () - 91 Mirfu}es. To the mixture was added a solution of the appropriate piperazino-
substituted chloro heterocycle (0.625 mL, 2.0 M in DMF) and the mixture were
stirred at 100 °C for 5 h. The reactions were quenched with water (0.2 mL) and the

solvent was removed under reduced pressure. The residue was taken up in

20  water/CHCl; (20:80; 5 mL) and applied onto a column of Hydromatrix (40 mL) to
which water (5 mL) had been added. Elution with CHCl; (4 x 8 mL) furnished the

crude products. Concentration under reduced pressure and purification of the
residues by preparative HPLC furnished the desired products as their acetic acid
salts.

25
EXAMPLE 71
2-[2-(3-Methoxyphenoxy)ethoxy]-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine*, and 2-(3-methoxyphenoxy)-
ethanol. Purity 90% (HPLC). Fragmenting mass analysis supports the stated

30  structure. HRMS m/z calced for Cy7H22N403 (M)" 330.1692, found 330.1681.
*Obtained in Example 13, step 2.
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S109&' () - [fdEMbCS&L09&' ()- 3%A0% ()-#10%' ()-!Y10% ()- 10%& ()- f
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109%& () - F10%& () - F109%& ()-y! 10%& ()]- Y109&' ()-yYL10%&' ()-"H7IMIEYNCf/ 10%& ()-S
-s109&' () - 2-l2 -pjﬂuﬂrg quy)ethoxy -6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-(2,6-difluorophenoxy)-

ethanol. Fragmenting mass analysis supports the stated structure. Purity 90%
5  (HPLC). HRMS m/z calcd for Cy6H;gFaN4O3 (M)* 336.1398, found 336.1403.

EXAMPLE 73
2-[2-(Quinolin-8-yloxy)ethoxy]-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-(quinolin-8-

10  yloxy)ethanol.*
Fragmenting mass analysis supports the stated structure. Purity 90% (HPLC). HRMS
m/z caled for CjoHz1NsO5 (M) 351.1695, found 351.1683. *Described in WO

00/76984.

15 EXAMPLE 74 _ .
2-[(2R)-2,3-Dihydro-1,4-benzodioxin-2-ylmethoxy]-6-(1-piperazinyl)pyrazine,
Acetic acid salt.

Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and (2R)-2-hydroxymethyl-
1,4-benzodioxan*. Fragmenting mass analysis supports the stated structure. Purity

20 90% (HPLC). HRMS m/z calcd for C17H20N403 (M)* 328.1535, found 328.1524.
*Described in Tetrahedron Lett. 1988, 29, 3671-4.

EXAMPLE 75
2-[2-(2-Naphthyloxy)ethoxy]-6-(1-piperazinyl)pyrazine, Acetic acid salt.

25  Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-(naphthalen-2-yloxy)-
ethanol. Fragmenting mass analysis supports the stated structure. Purity 90%
(HPLC). HRMS m/z calcd for CoHaoN40, (M) 350.1743, found 350.1752

EXAMPLE 76

30  2-{2-[(2-Ethoxy-3-pyridinyl)oxy]ethoxy}-6-(1-piperazinyl)pyrazine, Acetic acid
salt. Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-(2-ethoxypyridin-
3-yloxy)-ethanol*. Fragmenting mass analysis supports the stated structure, Purity
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*Described in WO 00/76984

EXAMPLE 77
5  2-{[4-(Benzyloxy)-3-methoxybenzyl]oxy}-6-(1-piperazinyl)pyrazine, Acetic acid

salt. Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and (4-benzyloxy-3-
methoxyphenyl)-methanol. Fragmenting mass analysis supports the stated structure.
Purity 90% (HPLC). HRMS m/z caled for Cy3Ha¢N4O3 (M)* 406.2005, found
406.1967.

10
EXAMPLE 78
2-{[5-(Phenylethynyl)-2-thienyl]methoxy}-6-(1-piperazinyl)pyrazine, Acetic acid
salt. Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and (5-phenylethynyl-
thiophen-2-yl)-methanol. Fragmenting mass analysis supports the stated structure

15  Purity 80% (HPLC). HRMS m/z caled for CyHaoN40S (M) 376.1358, found
376.1346. |

EXAMPLE 79
2-(2,3-Dihydro-1,4-benzodioxin-6-ylmethoxy)-6-(1-piperazinyl)pyrazine, Acetic

20  acid salt. Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and (2,3-dihydro-
1,4-benzodioxin-6-yl)-methanol. Fragmenting mass analysis supports the stated
structure. Purity 90% (HPLC). HRMS m/z calcd for C17H29N40; (M)* 328.1535,
found 328.1543.

25 EXAMPLE 80
2-(1-Methyl-2-phenylethoxy)-6-(1-piperazinyl)pyrazine, Acetic acid salt.
The general procedure was followed with the exception that the reaction mixture was
heated at 100 °C overnight. Starting materials, 2-chloro-6~(1-piperazinyl)pyrazine
and

30  1-phenylpropan-2-ol. Fragmenting mass analysis supports the stated structure.
Purity 70% (HPLC). HRMS m/z caled for Cy7H2oN,0 (M) 298.1794, found
298.1801.
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2-[(2-Chlorobenzyl)sulfanyl]-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and (2-chlorophenyl)-

5  methanethiol. Fragmenting mass analysis supports the stated structure.
Purity 90% (HPLC). HRMS m/z calcd for C;sH;7CINgS (M)*320.0862, found

320.0868

EXAMPLE 82

10 2-[(2-Phenylethyl)sulfanyl]-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-phenyl-ethanethiol.
Fragmenting mass analysis supports the stated structure. Purity 90% (HPLC). HRMS
m/z caled for CisHagN4S (M)* 300.1409, found 300.1419.

15 EXAMPLE 83
2-[(4-Phenoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials 2-chloro-6-(1-piperazinyl)pyrazine and 4-phenoxybenzyl alcohol*.
Fragmenting mass analysis supports the stated structure. Purity 90% (HPLC). HRMS
m/z caled for Co1HyaN4O5 (M)" 362.1743, found 362.1738. *Prepared by reduction

20  of 4-phenoxybenzaldehyde.

EXAMPLE 84
2-{[4-(3-Dimethylamino-propoxy)benzyljoxy}-6-(1-piperazinyl)pyrazine, Acetic
acid salt. Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and [4-(3-

25  dimethylamino-propoxy)-phenyl]-methanol. Fragmenting mass analysis supports the
stated structure. Purity 90% (HPLC). HRMS m/z caled for CogHyoNsO4 (M)*

371.2321, found 371.2314.

EXAMPLE 85

30  2-{2-]2-(Benzyloxy)phenyljethoxy}-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-(2-benzyloxy-phenyl)-
ethanol.* Fragmenting mass analysis supports the stated structure. Purity 70%
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EXAMPLE 86
5  2-[2-(2,5-Dimethoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine, Acetic acid salt.

Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-(2,5-dimethoxy-
phenyl)-ethanol*. Fragmenting mass analysis supports the stated structure. Purity
80% (HPLC). HRMS m/z calcd for C gHaN4O5 (M)'344.1848, found 344.1861.
*Prepared by reduction of (2,5-dimethoxy-phenyl)-acetic acid.

10
EXAMPLE 87
2-(1-Benzofuran-2-ylmethoxy)-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and benzofuran-2-yl-
methanol. *

15  Fragmenting mass analysis supports the stated structure. Purity 80% (HPLC). HRMS
m/z caled for Ci7HgN402 (M) 310.1430, found 310.1419. *Prepared by reduction

of benzofuran-2-carbaldehyde.

EXAMPLE 88

20  2-{2-[3-Methoxy-2-(phenoxymethyl)phenyl]ethoxy}-6-(1-piperazinyl)pyrazine,
Acetic acid salt. Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and (3-
methoxy-2-phenoxymethyl-phenyl)-methanol.* Fragmenting mass analysis supports

the stated structure. Purity 90% (HPLC). HRMS m/z caled for Cp3H,gN,O3 (M)*

406.2005, found 406.2011. *Prepared by reduction of 3-methoxy-2-phenoxymethyl-
25  benzaldehyde.

EXAMPLE 89
2-[2-(Isoquinolin-7-yloxy)ethoxy]-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Step 1: 2-(7-Isoquinolinyloxy)ethanol.

30 A mixture of 7-hydroxyisoquinoline (1.15 g, 7.9 mmol), ethylene carbonate (0.98 g,
11.1 mmol), powdered K;COj3 (0.65 g, 4.7 mmol) in dry DMF (20 mL) was stirred at
145 °C for two hours. The reaction was quenched with MeOH (1 mL), filtered and
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phase afforded 1.4 g (94%) of the t1tle compound as a yellow oil that solidified upon
standing. Purity 91% (HPLC). Fragmenting mass analysis supports the stated

5 structure.

Step 2: 2-[2-(Isoquinolin-7-yloxy)ethoxy]-6-(1-piperazinyl)pyrazine, Acetic acid
salt. The general procedure was followed starting 2-chloro-6-(1-piperazinyl)pyrazine

and 2-(7-isoquinolinyloxy)ethanol. Fragmenting mass analysis supports the stated
10 structure. Purity 80% (HPLC). HRMS m/z calcd for CjoHyNsO, (M) 351.1695,
found 351.1696.

EXAMPLE 90

2-(2,3-Dihydro-1 H-inden-2-yloxy)-6-(1-piperazinyl)pyrazine, Acetic acid salt.
15  Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-indanol. The general

procedure was followed with the exception that the reaction mixture was heated at

100 °C overnight. Fragmenting mass analysis supports the stated structure. Purity
90% (HPLC). HRMS m/z caled for Cy7HaoN4O (M) 296.1637, found 296.1652.

20 EXAMPLE 91
2-{[2-(Phenoxymethyl)benzylJoxy}-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-phenoxymethyl-benzyl
alcohol.* Fragmenting mass analysis supports the stated structure. Purity 90%
(HPLC). HRMS m/z calcd for CpaHa4N4O; (M)+ 376.1899, found 376.1889.

25  *Prepared by reduction of 2-phenoxymethylbenzoic acid by lithium aluminum
hydride in THF, ¢fJ. Chem. Soc. 1954, 2819.

EXAMPLE 92
2-(2-Cyclohexylethoxy)-6-(1-piperazinyl)pyrazine, Acetic acid salt.

30  Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-cyclohexyl-ethanol.
Fragmenting mass analysis supports the stated structure. Purity 90% (HPLC). HRMS

m/z caled for C1gHagN40 (M)*290.2107, found 290.21089.
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2-[2-(2-Amino-quinolin-8-yloxy)ethoxy]-6-(1-piperazinyl)pyrazine, Acetic acid
salt.

5  Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-(2-amino-quinolin-8-
yloxy)-ethanol.* Fragmenting mass analysis supports the stated structure.
Purity 90% (HPLC). HRMS m/z calcd for C19H,,NgO, (M)' 366.1804, found
366.1791. *Prepared as described in WO 00/76984.

10 EXAMPLE 94
2-[(3-Cyancobenzyl)oxy]-6-(1-piperazinyl)pyrazine.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 3-cyanobenzyl alcohol.
Fragmenting mass analysis supports the stated structure. Purity 90% (HPLC). HRMS
m/z caled for C16H 7NsO (M) 295.1433, found 295.1431.
15
EXAMPLE 95
2-[(5-Fluoro-2-methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and (5-fluoro-2-methoxy-
phenyl)-methanol.* Fragmenting mass analysis supports the stated structure. Purity
20 90% (HPLC). HRMS m/z calcd for CigH oFN4O, (M) 318.1492, found 318.1490.
*Prepared by reduction of 5-fluoro-2-methoxybenzaldehyde.

EXAMPLE 96
2-(1-Cyclopentylethoxy)-6-(1-piperazinyl)pyrazine, Acetic acid salt.

25  Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 1-cyclopentyl-ethanol.
The general procedure was followed with the exceptions that dioxane was used as
solvent and that the reaction mixture was heated in a sealed tube with microwaves at

160 °C for 20 minutes. Fragmenting mass analysis supports the stated structure.
Purity 90% (HPLC). HRMS m/z caled for CysHa4N4O (M) 276.1950, found
30  276.1955.

EXAMPLE 97
2-[(2,5-Difluorobenzyl)oxy]-6-(1-piperazinyl)pyrazine, Maleate,
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" aas ;deﬂitﬁltle compound was prepared according to the procedure of example 50, step 2,
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710% & () 'cﬂ)tﬁﬁéd &X\gﬁﬂ@b{g the procedure of example 50, step 1, starting from 2,5-
difluorobenzyl alcohol), piperazine (3.51 g, 40.7 mmol) and K»CO3 (1.94 g, 14.0
5  mmol) with the exception that the final filtration through alumina was omitted. The
yield of the free base of the title compound was 2.84 g (69%) which was obtained as
an oil. The free base was converted into its maleate salt. Purity 100% (HPLC). MS
miz 306 (M)". HRMS m/z calcd for C1sHsFaN4O (M)* 306.1292, found 306.1297.

10 EXAMPLE 98
2-[(3-Dimethylaminobenzyl)oxy]-6-(1~piperazinyl)pyrazine.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[(3-dimethylaminobenzyl)oxylpyrazine (3.04 g, 11.5 mmol;
obtained according to the procedure of example 50, step 1, starting from 3-
15  dimethylaminobenzyl alcohol), piperazine (3.08 g, 35.7 mmol) and K>CO; (1.59 g,
11.5 mmol) with the exception that the final filtration through alumina was omitted.
The yield of the of the title compound was 2.06 g (57%) which was obtained as a
beige colored oil that solidified when refrigerated. Purity 98% (HPLC). MS m/z 313
(M)*. HRMS m/z caled for C17H3NsO (M) 313.1903, found 313.1910.
20
EXAMPLE 99
2-[{4-(2-Pyridinyl)benzyl}oxy]-6-(1-piperazinyl)pyrazine.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[ {4-(2-pyridinyl)benzyl}oxylpyrazine (2.73 g, 9.16 mmol;
25  obtained according to the procedure of example 50, step 1, starting from 4-(2-
pyridinyl)benzyl alcohol*), piperazine (2.41 g, 27.9 mmol) and K,CO;3 (1.33 g, 9.62
mmol) with the exception that the final filtration through alumina was omitted. The
yield of the of the title compound was 2.06 g (65%) which was obtained as a beige *
colored oil that solidified when refrigerated. Purity 100% (HPLC). MS m/z 347 (M)".
30 HRMS m/z caled for CooHy NsO (M) 347.1746, found 347.1749. *Obtained by

reduction (NaBHy4) of 4-(2-pyridyl)benzaldehyde.
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5  according to the procedure of example 50, step 1, starting from 2-fluorobenzyl
alcohol), piperazine (4.06 g, 47.1 mmol) and K;CO3 (2.24 g, 16.2 mmol) with the
exception that the final filtration through alumina was omitted. The yield of the free
base of the title compound was 3.28 g (74%) which was obtained as an oil. The free

base was converted into its maleate salt. Purity 100% (HPLC). MS m/z 288 (M)".
10  HRMS m/z caled for CysH 7FN4O (M)" 288.1386, found 288.1378.

EXAMPLE 101
2-(Benzo[b]thiophen-3-ylmethoxy)-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
15  starting from 2-chloro-6-(benzo[b]thiophen-3-ylmethoxy)pyrazine (2.88 g, 10.4
mmol; obtained according to the procedure of example 50, step 1, starting from
benzo[b]thiophene-3-methanol), piperazine (2.73 g, 31.7 mmol) and K,CO3 (1.51 g,
10.9 mmol) with the exception that the final filtration through alumina was omitted.
The yield of the free base of the title compound was 2.34 g (69%) which was
20  obtained as a beige colored oil. The free base was converted into its maleate salt.
Purity 99% (HPLC). MS m/z 326 (M)". HRMS m/z caled for C17H;sN40S M)y
326.1201, found 326.1207.

EXAMPLE 102

25  2-(3-Phenoxy-thiophen-2-ylmethoxy)-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-(3-phenoxy-thiophen-2-ylmethoxy)pyrazine [2.83 g, 8.88
mmol; obtained according to the procedure of example 50, step 1, starting from (3-
phenoxy-2-thienyl)methanol], piperazine (2.33 g, 27.1 mmol) and K»COs3 (1.29 g,

30 9.3 mmol) with the exception that the final filtration through alumina was omitted.
The yield of the free base of the title compound was 1.80 g (55%) which was

obtained as a beige colored oil. The free base was converted into its maleate salt.
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2-[5-(2-Pyridinyl)-thiophen-2-ylmethoxy)]-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[5-(2-pyridinyl)-thiophen-2-ylmethoxy)]pyrazine [2.17 g,
7.13 mmol; obtained according to the procedure of example 50, step 1, starting from
5-(pyridin-2-yl)thiophene-2-methanol], piperazine (1.84 g, 21.4 mmol) and K,CO;
(0.99 g, 7.1 mmol) with the exception that the final filtration through alumina was
omitted. The yield of the free base of the title compound was 1.66 g (66%) which

was obtained as a beige colored oil. The free base was converted into its maleate salt.

Purity 100% (HPLC). MS m/z 353 (M)". HRMS m/z caled for C;gH;oNsOS (M)*
353.1310, found 353.1307.

EXAMPLE 104
2-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-6-(1-piperazinyl)pyrazine.

The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]|pyrazine [2.90
g, 9.18 mmol; obtained according to the procedure of example 50, step 1, starting
from 2-(5-methyl-2-phenyloxazol-4-yl)ethanol], piperazine (2.37 g, 27.5 mmol) and
K,CO03 (1.27 g, 9.19 mmol) with the exception that the final filtration through
alumina was omitted. The yield of the of the title compound was 2.09 g (62%) which
was obtained as a light yellow oil that solidified when refrigerated. Purity 100%

(HPLC). MS m/z 365 (M)". HRMS m/z calcd for CooH,3N50, (M) 365.1852, found
365.1855.

EXAMPLE 105

2-[1-(2,6-Difluoro-phenyl)-ethoxy]-6-(1-piperazinyl)pyrazine, Maleate.

The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[1-(2,6-difluoro-phenyl)-ethoxy]pyrazine (3.20 g, 11.8

mmol; obtained according to the procedure of example 50, step 1, starting from 2,6-
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| 5 Purity 100% (HPLC) MS miz 320 (M)". HRMS m/z calcd for C,gH1gFaN4O (M)

320.1449, found 320.1447.

EXAMPLE 106
2-(2-Naphthalen-2-yl-ethoxy)-6-(1-piperazinyl)pyrazine, Maleate.

10 The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-(2-naphthalen-2-yl-ethoxy)pyrazine (2.73 g, 9.60 mmol;
obtained according to the procedure of example 50, step 1, starting from 2-
naphthalene-ethanol), piperazine (2.89 g, 33.5 mmol) and K>CO3 (1.39 g, 10.1
mmol) with the exception that the final filtration through alumina was omitted. The

15  yield of the free base of the title compound was 2.63 g (82%) which was obtained as

a colorless oil. The free base was converted into its maleate salt. Purity 99% (HPLC).

MS m/z 334 (M)". HRMS m/z caled for CogH2oN4O (M)* 334.1794, found 334.1794.

EXAMPLE 107

20  2-[3-(Naphthalen-2-yloxy)-propoxy]-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[3-(naphthalen-2-yloxy)-propoxy]pyrazine [2.24 g, 7.12
mmol; obtained according to the procedure of example 50, step 1, starting from 3-
(naphthalen-2-yloxy)-propan-1-ol*], piperazine (1.90 g, 22.1 mmol) and K;CO3

25  (1.03 g, 7.45 mmol) with the exception that the final filtration through alumina was
omitted. The yield of the free base of the title compound was 1.10 g (42%) which
was obtained as a light beige colored oil. The free base was converted into its
maleate salt. Purity 100% (HPLC). MS m/z 364 (M)*. HRMS m/z calcd for
Ca1HaaN4O, (M) 364.1899, found 364.1895. *Described in J. Am. Chem Soc. 1929,

30 51,3417 and ibid. 1954, 76, 56.

EXAMPLE 108
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6.28 mmol; obtained according to the procedure of example 50, step 1, starting from
5  4-(phenylethynyl)thiophene-2-methanol*], piperazine (1.62 g, 18.8 mmol) and
K,>CO3 (0.89 g, 6.4 mmol) with the exception that the final filtration through alumina
was omitted. The yield of the free base of the title compound was 1.80 g (76%)
which was obtained as a light beige colored oil. The free base was converted into its
maleate salt. Purity 100% (HPLC). MS m/z 376 (M)". HRMS m/z calcd for
10 Cy HyoN,4OS (M)* 376.1358, found 376.1351. *Obtained by reduction (NaBHy) of 4-

(phenylethynyl)thiophene-2-carboxaldehyde.

EXAMPLE 109
2-(1-Cyclopropyl-ethoxy)-6-(1-piperazinyl)pyrazine, Maleate.

15  The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-(1-cyclopropyl-ethoxy)pyrazine (2.38 g, 12.0 mmol;
obtained according to the procedure of example 50, step 1, starting from a-
methylcyclopropanemethanol), piperazine (3.60 g, 41.8 mmol) and K,CO; (1.75 g,
12.7 mmol) with the exception that the final filtration through alumina was omitted.

20  The yield of the free base of the title compound was 2.05 g (69%) which was
obtained as a colorless oil. The free base was converted into its maleate salt. Purity
100% (HPLC). MS m/z 248 (M)". HRMS m/z caled for C13HoN40 (M)" 248.1637,
found 248.1636.

25 EXAMPLE 110
2-[2-(6-Methoxy-naphthalen-2-yloxy)-ethoxy]-6-(1-piperazinyl)pyrazine.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[2-(6-methoxy-naphthalen-2-yloxy)-ethoxy]pyrazine [0.94
g, 2.8 mmol; obtained according to the procedure of example 50, step 1, starting

30  from 2-(6-methoxy-naphthalen-2-yloxy)ethanol*], piperazine (1.00 g, 11.6 mmol)
and K,COs3 (0.50 g, 3.6 mmol) with the exception that the final filtration through
alumina was omitted. The yield of the of the title compound was 0.52 g (48%) which
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EXAMPLE 111

2-[2-(7-Methoxy-naphthalen-2-yloxy)-ethoxy]-6-(1-piperazinyl)pyrazine.

10 The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[2-(7-methoxy-naphthalen-2-yloxy)-ethoxy]pyrazine [1.19
g, 3.60 mmol; obtained according to the procedure of example 50, step 1, starting

from 2-(7-methoxy-naphthalen-2-yloxy)ethanol*], piperazine (1.25 g, 14.5 mmol)
and K,CO; (0.60 g, 4.3 mmol) with the exception that the final filtration through

15  alumina was omitted. The yield of the of the title compound was 0.98 g (71%) which
was obtained as an oil that solidified when refrigerated. Purity 100% (HPLC). MS
miz 380 (M)". HRMS mi/z caled for Cy;HagN4O3 (M)" 380.1848, found 380.1851.
*Prepared from 7-methoxy-2-naphthol and ethylene carbonat according to the
procedure of Example 134, step 1, in WO 00/76984. The reaction mixture was

20  refluxed for 2 h. Pure 2-(7-methoxy-naphthalen-2-yloxy)ethanol was obtained after

column chromatography on silica gel using n-hexane/ethyl acetate (6:4) as eluent.
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2.11 g (58%) which was obtained as a beige colored solid. Purity 100% (HPLC). MS
10 m/z 384 (M)". HRMS mi/z caled for CaoHy CIN4O, (M) 384.1353, found 384.1357.

EXAMPLE 113
2-(1H-Indol-4-ylmethoxy)-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
15  starting from 2-chloro-6-(1H-indol-4-ylmethoxy)pyrazine [0.486 g, 1.87 mmol;
obtained according to the procedure of example 50, step 1, starting from (1H-indol-
4-yl)-methanol*], piperazine (0.491 g, 5.71 mmol) and K2CO3 (0.272 g, 1.96 mmol)
with the exception that the final filtration through alumina was omitted. The yield of
the free base of the title compound was 0.198 g (34%) which was obtained as an oil.
20  The free base was converted into its maleate salt. Purity 100% (HPLC). MS m/z 309
(M)*. HRMS m/z caled for C17HoN5O (M)* 309.1590, found 309.1582. *The
reaction was carried out using (1 H-indol-4-y1)-methanol (0.712 g, 4.84 mmo!), K--
BuO (0.517 g, 4.61 mmol), and 2,6-dichloropyrazine (0.687 g, 4.61 mmol).

25 EXAMPLE 114
2-(2-Phenyl-propoxy)-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-(2-phenyl-propoxy)pyrazine (2.39 g, 9.61 mmol; obtained
according to the procedure of example 50, step 1, starting from 2-phenyl-1-

30  propanol), piperazine (2.90 g, 3.36 mmol) and K;COj3 (1.40 g, 10.1 mmol) with the
exception that the final filtration through alumina was omitted. The yield of the free

base of the title compound was 1.66 g (58%) which was obtained as a colorless oil.
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obtained according to the procedure of example 50, step 1, starting from 2-
methoxyphenethyl alcohol), piperazine (0.913 g, 10.6 mmol) and K>,CO3 (0.505 g,

10 3.65 mmol). The yield of the free base of the title compound was 0.63 g (55%) which
was obtained as a colorless oil. The free base was converted into its maleate salt.
Purity 100% (HPLC). MS m/z 314 (M)". HRMS m/z caled for C17HoN40, (M)
314.1743, found 314.1750.

15 EXAMPLE 116
2-[2-(3-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[2-(3-methoxyphenyl)ethoxy]pyrazine (1.12 g, 4.23 mmol,
obtained according to the procedure of example 50, step 1, starting from 3-

20  methoxyphenethyl alcohol), piperazine (1.06 g, 12.3 mmol) and K>COj3 (0.585 g,
4.23 mmol). The yield of the title compound was 0.91 g (69%) which was obtained
as light beige oil. HRMS m/z calcd for C7HoN4O, (M)" 314.1743, found 314.1759.

Anal. (C17H22N402) C, H, N.

25 EXAMPLE 117
2-[(2-Phenoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[(2-phenoxybenzyl)oxylpyrazine (0.981 g, 3.14 mmol;
obtained according to the procedure of example 50, step 1, starting from 2-

30  phenoxybenzyl alcohol), piperazine (0.784 g, 9.10 mmol) and K>COs3 (0.434 g, 3.14
mmol) with the exception that the final filtration through alumina was omitted. The
yield of the free base of the title compound was 0.80 g (70%) which was obtained as
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(410%& () - !1 E‘Q)(Y@i,)stﬁ,zi-.(@%%, éb" MW@Q W1, 18 ge excess) and
potassium carbonate (0.91 g, 6.62 mmol) was stirred in 50 mL of propionitrile at 110
10 °C for 1.5 h. The mixture was poured into water (200 mL) and left over night. The

title compound was collected, washed with water + 10% methanol and dried. Yield:
2.08 g (94%). Purity >90% (HPLC). HRMS m/z calcd for CoHzNsO, (M)
369.2165, found 369.2152.

15  Step 2: 2-Benzylamine-4-(1-piperazinyl)pyrimidine, Hydrochloride.
To a solution of 2-benzylamino-4-[ 1-(4-tert-butoxycarbonyl)piperazinyl]pyrimidine
(37 mg, 0.10 mmol) in a mixture of methyl tert butyl ether (3 mL) and methanol (1
mL) was 4.0 M HCl in dioxane (1 mL) added. The reaction was shaken over night.
Methyl tert butyl ether (2 mL) was added. The title compound was collected as a

20  white solid. Yield: 29 mg (95%). Purity >90% (HPLC). MS m/z 270 (M+H)".

EXAMPLE 119
(2R)-1-[6-{(2-Chlorobenzyl)sulfanyl}-2-pyrazinyl]-2-methylpiperazine,
Hydrochloride.

25  Na--BuO (8.7 mmol 0.84 g) was added to a solution of 2-chlorobenzylthiol (5.7
mmol 0.90 g) in dry DMF (25 mL) and the mixture was stirred at room temperature
for 10 minutes. (2R)-1-(6-chloro-2-pyrazinyl)-2-methylpiperazine (0.92 g, 4.35
mmol; obtained in Example 62, step 2) was added and the reaction was stirred at 70
°C for 2 h. The mixture was filtered through a plug of silica and the solvent from the

30 filtrate was evaporated at reduced pressure. The brown residue was chromatographed

over silica gel using CHCls/MeOH/aq NHj3 90/10/0.25 as eluent. This furnished the

free base of the title compound as a yellow oil. The free base was precipitated as its
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redissolved in ethyl acetetate and filtered through a short plug of alumina (5 x 3 cm)
using ether/MeOH (96:4) as eluent. Solvent removal in vacuo gave 0.76 g (64%) of

the title compound as a colorless oil. HRMS m/z for C;3HgN4OS (M)" caled for
15 276.1045, found 276.1037. Anal. (C;3H4N4OS - 0.25 H,0) C, H, N.

EXAMPLE 121

2-(3-Phenoxypropoxy)-6-(1-piperazinyl)pyrazine, Maleate.

The title compound was prepared according to the procedure of example 50, step 2,
20  starting from 2-chloro-6-(3-phenoxypropoxy)pyrazine (1.04 g, 3.93 mmol; obtained

according to the procedure of example 50, step 1, starting from 3-phenoxy-1-

propanol), piperazine (0.981 g, 11.4 mmol) and K,CO3 (0.543 g, 3.93 mmol).
Following chromatography on silica, solvents were evaporated off. The semi-solid
residue (0.83 g) was redissolved in CHCl3 and filtered. The clear solution was

25  concentrated in vacuo and the resulting free base of the title compound was
converted into its maleate salt. Yield: 0.90 g (53%). HRMS m/z calcd for

C17H22N40, (M)" 314.1743, found 314.1728. Anal. (C17H2oN40; - C4H404) C, H,
N.

30 EXAMPLE 122
2-{[4-(Benzyloxy)benzyl]oxy}-6-(1-piperazinyl)pyrazine.
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10 EXAMPLE 123
2-(n-Hexyloxy)-6-(1-piperazinyl)pyrazine.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-(rn-hexyloxy)pyrazine (1.54 g, 7.17 mmol; obtained
according to the procedure of example 50, step 1, starting from #-hexanol),

15  piperazine (1.90 g, 22.1 mmol) and K>CO; (0.99 g, 7.16 mmol). The yield of the title
compound was 1.21 g (64%) which was obtained as a colorless oil. HRMS m/z calcd

for C14HayN4O (M)* 264.1950, found 264.1953. Anal. (C14H24N40) C, H, N.

EXAMPLE 124
20 2-(Propargyloxy)-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-(propargyloxy)pyrazine (1.70 g, 10.1 mmol; obtained
according to the procedure of example 50, step 1, starting from propargyl alcohol),
piperazine (1.91 g, 22.2 mmol) and K,COs (1.39 g, 10.1 mmol) with the exception
25 that the final filtration through alumina was omitted. Following repeated
chromatography on silica, solvents were evaporated off. The yield of the free base of

the title compound was 0.48 g (22%) which was obtained as a beige oil. The free
base was converted into its maleate salt. HRMS m/z calcd for C;yH4N,O (M)*

218.1168, found 218.1158. Anal. (C;1H;4N4O - C4H;04) C, H, N.
30
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4. Sodium starch glycolate 5.0
10 5. Silicon dioxide, colloidal 0.25
6. Magnesium stearate 0.75

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

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

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

different tests.

Affinity assay

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

displace 3H-labelled 5-HT, bound to membranes prepared from a transfected

HEK?293 cell line stably expressing the human 5-HT5 receptor protein, was

monitored by Scintillation Proximity Assay technology. Non-specific binding was
30  defined using 5 pM mianserin. Results obtained for exemplary compounds of the

invention are illustrated in Table 1 below. Typically, the 5-HT,¢ receptor affinity

values (K;, nM) were in the range of 1 nM to 1500 nM.
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5 Example 2 8
Example 12 197
Example 15 616
Example 18 92
Example 20 28

10  Example 23 478
Example 32 48
Example 48 37
Efficacy assay

15 The agonist efficacy at the 5-HT7 receptor of the compounds in the

Examples was determined by the ability of each compound to mobilise intracellular
calcium in transfected HEK293 cells, stably expressing the human 5-HT2 receptor
protein, using the calcium-chelating fluorescent dye FLUO-3 (Sigma, St. Louis, MO,
U.S.A).

20 Typically, the maximum responses of 5-HT», agonists were in the range of
20-100% relative to the maximum response of 5-HT (serotonin) at a concentration of

1 pM.
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(1) X and Y represent both nitrogen and Z represents CH, forming a pyrazine
derivative, or
(i) X and Z represent both CH and Y represents nitrogen, forming a pyridine
10  derivative, or
(iii) X represents C-CF3, Z represents CH, and Y represents nitrogen, forming
a 4-trifluoromethylpyridine derivative, or
(iv) Y and Z represent both nitrogen and X represents CH, forming a
pyrimidine derivative, and
15 wherein Ry and R, are each, independently, selected from a group A

consisting of

R3 R3 }33
| | N
N_ «CHs N
LY e O
) 4
HaC™ N N
I | _0

or from a group B, consisting of aryl-C,-Cg-alkyl, aryl-C;-Cs-alkoxy, heteroaryl-C;-
Ce-alkoxy, aryloxy-C,-Cs-alkoxy, heteroaryloxy-C,-Cs-alkoxy, 1-indanyloxy, 2-

20  indanyloxy, aryloxy, heteroaryloxy, arylthio, heteroarylthio, Cs-Cs-cycloalkylthio,
Cs-Cs-alkoxy, Cs-Cg-alkylthio, C3-Cs-alkynyloxy, Cs-Ce-alkenyloxy, fluoro-Cp-Cy-
alkoxy, C4-Cg-cycloalkyloxy, Cs;-Cg-cycloalkyl-Cy-C4-alkoxy, halogen, aryl-Cq-Cy-
alkylthio, heteroaryl-C,;-Cs-alkylthio, aryl-C;-Cs-alkylamino, heteroaryl-C;-Cq-
alkylamino, heteroaryl and aryl;

25  with the proviso that:

(1) Ry and R; are different and are not both selected from group A or group B at the
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I "10% 7/ & ( Xm) Rj in formula () is halogen, only when (1) is a pyrazine derivative and when Ry
5  simultaneously is 2-methylpiperazin-1-yl, 2-ethylpiperazin-1-yl, or trans-2,5-

dimethylpiperazin-1-yl;

(iv) when formula (1) is a pyrazine derivative and R; is 4-piperidinyloxy, R is other

than 3-pyridinylmethoxy, 4-quinolinylmethoxy and 3-(4-pyridinyl)propoxy;

(v) when both X and Z are CH and Y is N in formula (I), forming a pyridine

10 derivative, and R; is 1-piperazinyl or 4-methylpiperazin-1-yl, then Rj is other than
2-phenylethyl, benzyloxy, benzylamino, phenylthio, phenoxy, substituted phenoxy,
C4-Cg-cycloalkyloxy and C3-Cg-cycloalkylmethoxy;

(vi) when X is CH and Z and Y both are nitrogen in formula (I), forming a
pyrimidine derivative, and Ry is 1-piperazinyl, then R; is other than phenoxy, phenyl

15  or phenyl substituted by bromo, and Cs-Cg alkoxy; and when R is 4-
methylpiperazin-1-yl or
4-(2-hydroxyethyl)piperazin-1-yl, then R, is other than 5-nitro-2-furyl;

(vii) when X is CH and Z and Y both are nitrogen in formula (I), forming a
pyrimidine derivative, and R; is 1-piperazinyl, then R; is other than Cs-Cg alkoxy;

20  and where Rj3 is H or Cq_4-alkyl, allyl, 2-hydroxyethyl, 2-cyanoethyl, or a nitrogen
protecting group, or a prodrug moiety such as an acyl- or an alkoxycarbonyl group
forming a cleavable amide or carbamate linkage;

R4 is hydrogen, or C;4 alkyl;
and wherein any aryl or heteroaryl residue, alone or as part of another group, in R; or

25  Rj may be independently substituted in one or more positions, by Cj_g4-alkyl, C1_4-
alkoxy, Cq_g-alkylthio, Cy_g-acyl, Cy_4-alkylsulphonyl, cyano, nitro, hydroxy, Co_
6-alkenyl, Co_g-alkynyl, fluoromethyl, trifluoromethyl, trifluoromethoxy, halogen,
-N(R5)(Rg), aryl, aryloxy, arylthio, aryl-Cj_g-alkyl, aryl-Cy_g-alkenyl, aryl-Cp_4-
alkynyl, heteroaryl, heteroaryloxy, heteroarylthio or heteroaryl-C1_g-alkyl, aryl-C1.

30  g-alkoxy, aryloxy-Cq_g-alkyl, dimethylamino-Cy_g4-alkoxy; and
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10908 () - 3 1ifddgen and Z represents CH, forming a pyrazine derivative.

3. The compound according to claim 1, wherein X and Z represent both

15  CH and Y represents nitrogen, forming a pyridine derivative.

4, The compound according to claim 1, wherein formula (I) represents a

4-trifluoromethylpyridine derivative.

20 5. The compound according to claim 1 wherein Y and Z represent both

nitrogen and X represents CH, forming a pyrimidine derivative.

6. The compound according to claim 1 wherein Rj is hydrogen and Ry or

R; is selected from

25

H3C

:33 CH N
T3 l
/ET] [N) Ra Q



10" 107 392" 1096°& () - ! yf 39@" 109& () -! f 39&" 109%& () - "PPPPPPPPeK, = " 10%0& () -
C10%0& ()- 'O C10%0& ()-  C10%0% ()- y " 10%0& ()- &10%0 () - PPPPPPPPkMB=
" 109%8 (Jwo'0Pap45¢0%0& () - ~10%& ()- ~10%& ()- ' O_ " 10§ERiskdi02se9
PPPPPOOCKL 270 210008 ()- 109608 () =84-1000% ()- 'O ° 100608 ()

7. The compound according to claim 1 wherein R or Rj is selected from

R, R,

N_.~CHa N
L) (=

e \

and where R3 is hydrogen and Ry is selected from hydrogen, methyl or ethyl.

5 8. The compound according to claim 1 wherein R; or R, is
Ry
N
L I
N
|

and where R3 is hydrogen and Ry is selected from hydrogen, methyl or ethyl.

9. The compound according to claim 1, wherein R; or R is selected
10 from
’ :
() C
N N :LW*CH
| | 8
10. The compound according to claim 1 with the general formula (II):
N
J Ty
~
Ry N N% (1
k/ N
R
15 3
wherein

Ro and R3 are as defined above;
R7 1s hydrogen or Cy_g-alkyl;
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and any aryl and heteroaryl residue, alone or as part of another group, in Ry may be

substituted in one or more positions, preferably one or two, independenily of each
other by Cy_g-alkyl, Cq_4-alkoxy, C1.4-alkylthio, Cy_g-acyl, Cj._4-alkylsulphonyl,
cyano, nitro, hydroxy, Co_g-alkenyl, Co_g-alkynyl, fluoromethyl, trifluoromethyl,

5  trifluoromethoxy, halogen, -N(R5)(Rg), aryl, aryloxy, arylthio, aryl-C1_4-alkyl, aryl-
Co.4-alkenyl, aryl-Cp_g-alkynyl, heteroaryl, heteroaryloxy, heteroarylthio or
heteroaryl-C1 _4-alkyl, aryl-C1.4-alkoxy, aryloxy-Cj_4-alkyl, dimethylamino-Cy_4-
alkoxy; and
any aryl or heteroaryl residue as substituents on aryl or heteroaryl, alone or as part of

10 another group, in Ry in turn may be substituted in one or more postions, preferably
one, independently of each other by Cj._4-alkyl, C1_4-alkoxy, halogen,
trifluoromethyl, cyano, hydroxy or dimethylamino;

Rj5 and Rg are as defined above.
15 11. The compound according to claim 10 wherein R3 is hydrogen.

12. The compound according to claim 10 wherein R is selected from

hydrogen, methyl or ethyl.

20 13. The compound according to claim 10 wherein R is methyl and where

said methyl is attached to the C2-position of the piperazine ring.

14, The compound according to claim 10 wherein Ry is hydrogen.

25 15. The compound according to claim 1, which is selected from the group
consisting of:
2-(Benzyloxy)-6-(1-piperazinyl)pyrazine,
2-[(2-Methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-[(3-Methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
30  2-[(3,5-Difluorobenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-(1-Naphthylmethoxy)-6-(1-piperazinyl)pyrazine,
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2-(1-Phenylethoxy)-6-(1-piperazinyl)pyrazine,

2-[1-(3-Fluorophenyl)ethoxy}-6-(1-piperazinyl)pyrazine,
2-[1-(2-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-(3,4-Dihydro-2 H-chromen-4-yloxy)-6-(1-piperazinyl)pyrazine,
2-(2-Phenylethoxy)-6-(1-piperazinyl)pyrazine,
2-[(2-Phenoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-[2-(3-Chlorophenyl)ethoxy}-6-(1-piperazinyl)pyrazine,
2-[2-(2-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(3-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(4-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(2,5-Dimethoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[(2-Phenylethyl)sulfanyl]-6-(1-piperazinyl)pyrazine,
2-[(5-Fluoro-2-methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-[(3-Cyanobenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-[(2-Chlorobenzyl)sulfanyl]-6-(1-piperazinyl)pyrazine,
2-[2-(4-Dimethylaminophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(1H-Indol-3-yl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(1H-Indol-1-yl)ethoxy]-6-(1-piperazinyl)pyrazine,
4-(Benzyloxy)-2-(1-piperazinyl)pyrimidine,
4-[(2-Methoxybenzyl)oxy]-2-(1-piperazinyl)pyrimidine,
2-{[3-(Benzyloxy)benzyl]oxy}-4-(1-piperazinyl)pyrimidine,
2-Benzyl-6-(1-piperazinyl)pyrazine,
2-[(3,5-Dimethoxybenzyl)oxy]-6-(1-piperazinyi)pyrazine,
1-[6-(Benzyloxy)-2-pyrazinyl]-2-methylpiperazine,
1-[6-(Benzyloxy)-2-pyrazinyl]-2-ethylpiperazine
1-[6-(Benzyloxy)-2-pyrazinyl]-trans-2,5-dimethylpiperazine.
2-[2-(2-Fluorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-(2,3-Dihydro-1H-inden-1-ylmethoxy)-6-(1-piperazinyl)pyrazine
2-(4-Phenoxybutoxy)-6-(1-piperazinyl)pyrazine.
2-[(5-Phenoxypentyl)oxy]-6-(1-piperazinyl)pyrazine.
2-[(2,5-Dimethoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine.
2-{[2-(2-Phenylethyl)benzylloxy}-6-(1-piperazinyl)pyrazine
(2R)-1-[6-(Benzyloxy)-2-pyrazinyl}-2-methylpiperazine,

(S)Ii',Bl 1r/|0 2569
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5  2-[(5-Fluoro-2-methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine
2-[(2,5-Difluorobenzyl)oxy}-6-(1-piperazinyl)pyrazine
2-[(2-Fluorobenzyl)oxyl-6-(1-piperazinyl)pyrazine
2-(Benzo[b]thiophen-3-ylmethoxy)-6-(1-piperazinyl)pyrazine,
2-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy}-6-(1-piperazinyl)pyrazine,

10 2-[1-(2,6-Difluoro-phenyl)-ethoxy]-6-(1-piperazinyl)pyrazine,
2-(2-Naphthalen-2-yl-ethoxy)-6-(1-piperazinyl)pyrazine,
2-[3-(Naphthalen-2-yloxy)-propoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(7-Methoxy-naphthalen-2-yloxy)-ethoxy]-6-(1-piperazinyl)pyrazine,
2-[5-(4-Chlorophenyl)-2-methylfuran-3-ylmethoxy]-6-(1-piperazinyl)pyrazine,

15  2-(1H-Indol-4-ylmethoxy)-6-(1-piperazinyl)pyrazine,

and their pharmacologically acceptable salts and solvates.

16. A pharmaceutical composition comprising a compound according to
any one of claims 1 to 15 as an active ingredient, together with a pharmaceutically

20  acceptable carrier.

17. A method for the prophylaxis or treatment of a serotonin-related
medical condition, comprising administering to a subject in need thereof a
therapeutically effective amount of a compound according to any one of claims 1 to

25 15.

18. The method according to claim 17, wherein the medical condition is

related to the 5-HT» receptor.

30 19.  The method according to claim 17 wherein the medical condition is an

eating disorder.
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10 23.  The method according to claim 17, wherein the medical condition is

an anxiety disorder.

24.  The method according to claim 17, wherein the medical condition is
selected from sexual dysfunctions, epilepsy and urinary disorders.
15

25. The method according to claim 17, wherein the medical condition is

pain.

26.  The method according to claim 17, wherein the medical condition is

20 substance abuse.

27.  The method according to claim 17, wherein the medical condition is

schizophrenia.

25 28. Use of a compound according to any one of claims 1 to 15 in the
manufacture of a medicament for the prophylaxis or treatment of a serotonin-related

medical condition.

29.  The use according to claim 28, wherein the medical condition is

30 related to the 5-HT> receptor.

30.  The use according to claim 28 wherein the medical condition is an

eating disorder.
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33.  The use according to claim 28, wherein the medical condition is a

mood disorder.

10
34.  The use according to claim 28, wherein the medical condition is an
anxiety disorder.
35.  The use according to claim 28, wherein the medical condition is

15  selected from sexual dysfunctions, epilepsy and urinary disorders.

36.  The use according to claim 28, wherein the medical condition is pain.

37.  The use according to claim 28, wherein the medical condition is

20 substance abuse.

38.  The use according to claim 28, wherein the medical condition is

schizophrenia.

25 39. A method of making a compound of claim 1, taking a compound of the

following formula:

wherein
30 (i) X and Y represent both nitrogen and Z represents CH, forming a pyrazine

derivative, or
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5 (iv) Y and Z represent both nitrogen and X represents CH, forming a

pyrimidine derivative, and wherein
each Hal is independently a halogen;
and reacting the compound with one or more chemical reagents in one or
more steps to produce a compound of claim 1.
10



