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| nvention The present invention relates to novel conmpounds, to

pharmaceutj cal 5 _conpositions conprising the conpounds, t for
their pre r@f’ﬁogzhﬂ,c as well as to the use of the corrpound(sjpc%&%?/ﬁ%%;
preparation of a nedi camrePERAZDNYLPYRAZINE COMPOHNDS AfhAt he central nervous

system Background of the |nventAGONIST OvbaNTAGOMSESs of the central nervous

system are i nfluenced by the oHSERDTOMN SHrERECPRTOREr gi ¢, and the
serotonergi c neurotransmtter systens. For exanple, scrotonin has been

~inplicated in a nunber of diseases and conditions which originate in the
"central nervous system A nunber of .pharmacol ogi cal and genetic experinents
.involving receptors. for serotoni rﬁﬂéﬁg%{ﬁ—?%g‘ V. icate the 5-HT2c receptor _
subtype in 15 th é?g&gﬁtﬁ%ﬁg{lg i 'pgﬁﬁ @%}m;‘%ﬁ 3, Suppl. 4,
4495-4625). The gh 2C receptoF lé:s)‘g%tt"yﬂ%gé@#rang%ﬁ ed an ﬁ%%lmressed I n

. hypot habam eonsgositidns empasigdhateng o, o praeedses for tedregaration, adwélhs been
denonstrated that the 5-HT2c receptor agoni st —mchl orophenyl pi perazi ne

( MCPP) , V\hi‘@ﬁoﬁ%“%ﬁ’@g P%m@?@ﬁe&ft@pwaﬁowa@edw%@&m% reduces food
Intake in m levasHT2C receptor while 20 the conpound

\r}iaﬁﬁﬁc&ﬂ@n aBXRHGAS cdnital ﬂé‘i’@% sxsa?rggr

| acks activity | ce expressing t ed inactive formof the 5- HT2c
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 nCPP in obese S&Bsee™ S AWEREAY macol ogy 1997, 133,
309-313),. Recent \jmyisedslof theQbRiys) HeRlods Syshe HBGlck By HRldkabiges was
3 dentit%lbed to be 5- ZSC rggept orﬂﬁzlS agoﬁfé%e%tg%/% ngeCYﬁ%ia@ﬁrgf\%‘?’ t he

5- HT2A r ecethe dopdrhinggic,Mud the sesgtonerBicoonpirahmitier Sfstams. Fartaxa@pB0, 10,
of obes] ty SFHOBAASHE SRIogRt o & BWBLH fssessing BBURoROBUrh oRERRe
clinical stjghesentéal Be@bi€System. A number of pharmacological and genetic experiments
involving receptors for serotonin strongly implicate the 5-HT5,, recepior subtype in
15  the regulation of food intake (Obes. Res. 1995, 3, Suppl. 4, 4495-4628S). The 5-HT»
recepior subtype is transcribed and expressed in hypothalamic structures associated
with appetite regulation. It has been demonstrated that the 5-HT9 receptor agonist
m-~chlorophenylpiperazine (mCPP), which has some preference for the 5-HT2,
receptor, reduces food intake in mice that express the normal 5-HTy receptor while
20  the compound lacks activity in mice expressing the mutated inactive form of the 5-
HTy 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-f]quinoline derivatives was identified to be 5-HT,C receptor
25  agonists having selectivity over the 5-HT9 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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serotonergi c" agents (see e.g. IDrugs 1998 1, 456-470). For exanple, the
5-HT 30 reuptake inhibitor fluoxetine and the 5-HT rel easi ng agent/.r.eupt ake
i nhi bitor dexfentluram ne have exhibited weight reduction in COM{E'MA?%US
studi es. However, | E MAY 20DS WO 02140456 PCTI SEQ /02569 curren

avai | abl ewdroags4sshat i ncrease serot oner? c transm ssion amre‘mﬁ:omnsaave only
a noderate and, in sone cases, transient effects on the body wei ght. The
5-HT2c receptor subtype has al so been suggested to be invol ved in CNS

di sorders such as depressi on and anxi ety (Exp. Opi,n, Invest.

1998, 7, 158 rugenthoayaiiabjeflyags thajgneresse sqlvgmfm tranméssamrméarrteb@m @ﬂy5ubt ype

has flnther sorders such as
urinary i ncaorﬁ @%ﬁg&@@&&%ﬁ%@l éf%ggo%%‘?%d}%&%ﬁﬂeundsmm ch have a

sel ective ef f ectTies-HIg, SeoEifﬂarmﬂﬁﬁ&ﬁia@@ls%ﬁeﬁéi@g@étwt@maﬁﬁaw&dmmeut Ic
potential in the treatnment of disorders |ike those 10 nentioned above. O

course, seldiirders sychadssispressiow sl drixéety (ExpnOpii. Iivest. Daygr1998¢7,116687s  nedi at ed
by ot her serotonin receEtorégégofornatlon D scl osure US-A-3, 253, 989

di scl os®s t1§@%ikugs, 1 anoreetic agent. is EP-Al - 863 136 di scl oses

azetidine and PY#H: ]ﬁ;dqa/ [ recept or
agoni st s havi ng antltdﬁ'ﬁ esgg‘;]t ac %‘;@gﬁgb E@t&ﬁ% use or treating

or prevent Ilﬁ%r}ﬁ% néeAAk B GRsR . 3# 29 n@ li sorders and
anxi ety. EP-Al -3 %6 263 d| scl oses pi per azﬁn@ﬁ{gg g@g | mtogl nes as hypogl ycem c
20 agents. WO BHcﬂnm&dslwhuﬂ'ﬁmssasel(:dhvemﬁﬁaemmzmgﬂmnem;mmsy as agents for

treating neuropathy EP-A2-226842 discloses 1, 4-naphthal enedi one
het erocycl |thﬁ6®r¢h@ﬁaﬁé§faﬁ®lﬁcmﬁfnaﬂller@%mm @maommmese | ncl udi ng

2 5 s i PR o B e

whi ch i nt erm@ﬁatadnyyﬂiees@s[eﬂﬂle@epm@atl ng eatl ng di sorders.

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

15 " BP-A1-863 136 discloses azefidine and pyrrolidine derivatives which are
selective 5-HT7, 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 freating
newropathy.

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 acthty on the
5-HTy, receptor and which inter alia may be used for treating eating disorders.

EP-A-655 440-discloses 1-aminoethylindoles baving activity on the 5-HTy,

receptor and which may be used for treating eating disorders.
30 EP-A-572 863 discloses pyrazinoindoles having activity on the 5-HT2c '

receptor and which may be used for treating eating disorders.



EP-A-655 440-di scl oses |-am noet hylindol es ‘having activity on the 5-RT2C
‘receptor and which may be used for treating eating disorders. 30 EPB@ iﬁé
863 di scl oses pyrazi noi ndol es having activity on the 5-HT2c rece b HAY
Wwhi ch mawwBe,Heess for treating eating désorders 16 MAY 2Gierspifossed 40456
PCTI SE01102569 J. Med. Chem in 21, 5386542 and US- A-4, 081,542 discl ose a
series of piperazinyl pyrazines haV|ng central serotonin-mnetic activity.
US 4,078, 063 discloses a series of 8 ra2|nylpyr|d|nes havi ng anorexic

activity. 5 J. Mbdviedridhem. 187821258 10 Ub-deft 08 h§dadisclosea sasies of
pi perazinyl qui i nox lines .with c[%a%ral ser ot O‘B}ﬁr al.netic activity. ES 514549
di scl oses FIPErEY efs\;ngylpgge RPN BRRR ion. EP 370560

di scl oses 1-[ nongs 907906 disdd 'eéﬁ.é’érﬁb'&f )éfahn%ly@mm havihE RhA€Ei@ZI nes as
.central nervous system agents. : gﬁb Chemp 1987, 30, 1794- 1798 di scl oses

2- (4- het er awetittyi pi per azi n-1- vyi ) der| vatives incl ud| ng

2- phenoxy- 4- pi pe 2202385 discl oses .antim.crobi al
(5t rey 20t e yr ettt DAL 20 Y5 Fop 15 A sertes RemRR Ry Ao RAI oS

2- (5-1 dtr o~ bhaifhsl dmﬁﬂ,bjelmabﬁﬁzl nyl ) pyrim di ne and
2-(5-nitro-2-furYl)4-[4-(2-hydroxyethyl)-I-piperazinyllpyrimdine. 15 J, Md

Chem | M 30, 121ES§2§&491msd¢acsp$emﬁneeﬂcsm&elm BUWréglni@agtion. -

pyridi nam nes as ul.sant .agents n rret hoxy 2-

pyri di nyl ) pi per a@?%?bg‘gd]%%d%ﬁii 0591 VH‘%‘ ?fﬂf)é lg

1-(6-isopr Vi ;ﬁp&bﬁheslaxlcbﬁa@%ﬁaw@stema ents.

1- (6-i sobut’C) xy- 2 pyi i di nyl) g perazine, 1-(6-rycl ogropylmet hoxy-2 20

pyridi b§l) Pi per aklM@d Cheps B&H&ﬁ%ﬁﬁ&d&s@msﬂ-ﬂ‘ pigroey§lylpipeeazir-ine, and

“1-(6- cyclo -.f erazine. Med. Chem 12a 32,
1237- 1242 d’qﬁ‘i ﬁe%mgwg%%@g' le‘é iy edrrarme-s as '
anti convul sant aDErszssB:mguMsagaﬂmﬁﬁrdm&le-hE&M hildifyd Adai-per azi ne, 25

1-(6-c)rcl ohexyhnet hyl r|d|n I i penzi ne and phenyl et hyl) - 2-
( ) ﬂnadg/azoles chludmop (S-mh'o¥2) b B-4~(4-methyl 1-I:npar:azIl(lj,ll)pynmiy y )-

2-(5-nitro-2-furyl)-4-{4-(2-hydroxyethyl)-1-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  pyrdinyl)piperazine, 1- (6-cyclohexylmethoxy—2~pynd111y1)p1perazme. and 1-(6-
cyclohexyloxy-2—pyndmy1)p1perazme

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-
pyridinyilpiperazine.

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

EP 580465 discloses heterocyclic piperazines as 5-HT3 agonists mcluding



pyri di nyl | pi perazi ne, JP 07300474 discl oses drugs for treatnment of diseases
related to serotonineigic nerve including ) . .
1- (6- phenoxy- 2- pyri di nyl) pi perazi ne and 1-[6- 16 MAY 2005
(substituteQ)gEany-Z-pyridinyIIpipmazines, 1-(6-benzy|o§y~2 30

pyri di nyVORMIMSEzi ne, 1-(6-cycl obutyl oxy- 2- pyri di nyl ) pi pECABEAH2S6hd 1- (6-
cycl opcntyl oxy- 2-pyri di uyl) pi perazi ne EP 580465 di scl oses heterocyclic

pi perazi nes. as 5-HI3 agonists including 5 MAY 2005 WD 021404n6

ot hyl pi plr e SR R AR S B B (ol e aer i vat ves as.

5- RT2b angiQnvipiperdzinyl)pyeidirt or |igands, especially for the treatnent of
obesity. WO 0"?2&%10 dl)ﬁscl oses pyrrol oi ndol es, aﬁﬁ{l‘l doi ndol es and

azapi noi ndol es W 0&/1RA%cdipalesspingoling derivativss 3s g aed/ps/5Hdi2ct he treat ment
of obesity. WO 00/12482 discl oses indazol e derivatives as sel ective,
directly 3Zeacptps ligengdsg pspaciadlyferthe tregmeatol ghegitar abl y 5- HT2¢ recept or

agoni sts, parti b . td ' /.12502

di scl oSes pyrr (W g%]@‘?}%?fl(ﬁ&e]g&g%s ﬁiiﬁﬂ%“P Ieeg’gf’éﬁgﬁ’*adégg Eéf%zebﬁgﬁo?e%u arly for
use as antsLHQQ‘Eﬁédeptoﬁtggaiiﬁs, ﬁ@&%%%?&edfaﬁﬁﬁ@ﬁ aﬁobesit{. |
2,3,4,4a-tetrahydro- 1 H pyrazi no[ 1, 2- al qui noxahn- 5(6B)ones as 5HT2c

agoni sts, whi chWoaH®é2482edisdiares fndezdle dedivatives of schdoties, ditectivddtin®/ 44737

di scl oses am noal kyl benzof urans .as _5- HT2c agoni sts, whi.ch .15 nmay be used
for the trseHTﬁeFﬁc%PrgSé%‘istl}F‘*feﬁﬁY ﬁ%TM%GgWO o?ﬁrﬁ‘élll?f&’gﬁ“ﬂ?ﬂﬂzc
receptor agqnists are, for exanple, indazolylpropylam nes of the type
descri bed agﬁ"’hﬁf%bﬁeﬂﬁﬂl, i ndazol es of the type described in WO 00117170;

‘pi per ggi nyl pyr m@@@x%oﬂm&*agﬁ&s&&h@&%h@s%@% ; onfdff er ocycl e

fused y-carbolineg-of the typo described in WO O 20 00/ 77002 and

WO 00/ 770 HaitichRiigofor bye & sperabesinesgeafs. t he type described in WO ol /ogil |
and WO 01109123; benzofi a-ans of 6e t¥pe descri bed i nWD 01/09122;
benzot hi ophenedVEr 0W/A922 discloses 2 3idxtattatiahydro ddipprazinetli e luamehnmz ol es of

the type 5(6H)oues as SHTy agonists, which may be used for the treatment of obesity.
WO 00/44737 discloses aminoalkylbenzofurans as 5-HT9 agonists, which

15  may be used for the treatment of obesity.

Further compounds reported to be SHT9,, 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 ixicyclic 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-HTo antagonists and

of potential use in the treatiment of CNS disorders. :
30 WO 99/58490 disloses aryl-hydronaphthalen-alkanamines which may
effectuate partial or complete blockage of serofonergic 5-HTo receptors in an

Organism,



=gese-bed—-n—W0 98/ 30548; indoles of the type described in WO 01/12603;

i ndolines of the type described in WO 01/12602; pyrazino(aza)indoles of the
type déscribed in 25 WO 00/ 44753 and tricyclic pyrroles or pyrazoll ﬁifl ?f &he
type described in WO 98156768. WD 96/ 11920 di scl oses CNS-acti ve AY" 2005
pyridinylyres, ivatives. WD 95/01976 di scl oses indoline | lyes active
as 'S I—FI'ZC%z(i)ﬁ@ggggr’ﬁ sts and of potentialf®0Ose in the treatnen /é(ﬁb%é?

di sorders. 30 WD 99/58490 di sl oses aryl - hydronapht hal en- al kanam nes whi ch
may effectuate partial or conplete bl ockage of serotonergic 5-HT2r
receptors in an organism 6 MAY 2005 WD 02140456 PCUSEO1l/ 02569 SgMWhM of

the Iny According to the inventjon novel C].% (ﬁmds of the general fornula
(1) are provided: x|~ V\hereim@?@—g&—gﬁ and Y represent both
nitrogen and Z 1apicesRBtsictydab bl QoRBbitis BF thelRhétiflintfia (Bard O (R) X
.and Z represent, ot CHand Y represents hitrogen, Tormng a pyridine
derivatjve, e('l'i i) Xrepresents CCF3, Z represents Cl1, and Y represents
nitrogeh, formng a 4-tufluoronethyl pyridine derivative, or (iv) Y and Z

- .represent both nitrogen and X re ts CH formng a 15 pyrimdine

derivative, and wherein R and |3are each, independent |y, selected froma
group A consisting of RR, 3 14’J\R (N") R4 Hsce(mlIlj 1

RZ Y R‘l (I)

wherein
@) X and Y represent both nitrogen and Z represents CH, forming a pyrazine
derivative, or
10 (i) X and Z represent both CH aud Y represents nitrogen, forming a pyridine
derivative, or
(iil) X represents C-CF3, Z represents CH, and Y represents nitrogen, forming
a 4—triﬂuorome"thylpyﬂdine derivative, or |
(iv) Y and Z represent both nitrogen and X represents CH, forming a
15  pyrimidine derivative, and wherein
- Ry and R are each, independenﬂy, selected from a group A, consisting of

Rs Rs - R
IR { N
N .‘\\CH3 N
~
L G O
HsC” N N
| | P

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

20  2-indanyloxy, aryloxy, heteroaryloxy, aryithio, heteroarylthio, Cs-C¢-cycloalkylthio,
Cs-Cg-alkozry, Cs-Cg-alkylthio, C3-Ce-atkynyloxy, Cs-Cg-alkenyloxy, fluoro-Cp-Cs-
alkoxy, C4-Cg-cycloalkyloxy, Cs-Cg-cycloalkyl-C;-Cy-alkoxy, halogen, aryl-Cy-Cy-
alkylthio, heteroaryl-Cy-Cy-alkylthio, aryl-C;-Cy-alkylamino, heteroaryl-C;-Cy-

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



or froma group B, consisting of aryl-dC -C6-al kyl, arYl-Cl -C6-al koXY,

hot eroaryl - Cl - C6-al koxy, RrYl OXY-C2-C6-al koxy, hateroar Yl OXY- C27C6- al koxy, ~
1-i ndanyl oxy, 20 2-indanyl oxY, a][Y OXY, hatCroarYl OXY, arYl t1h MAY 2003

het er N C5- C6-cycl Okylthi O  C5- CS- RI kKOXY, C5- G8« L O

C3- csogf“mza . C3- C6- al keUYl OXY, 65 O C2- C4- al kox%ﬁdﬁ)ﬂg&b

C4- Cs-cycl oal kyl oxy, C3-CS-cycl oavVgl -G - C4-al koxy, hal ogen, aryl-C-C4-

aql tbia, heteroaryl-d -C4-al kylthio, aryl-dC -C4-al kyl am no,

het er oar iy & 26d R,AHK YRR hd 16 h6t 0h ¥ble ARG ro WetduptE5 tRE OVi so that:
e My SURERE p R MR ohd B ROUIRA & R ?rﬁ%“p%, Rretdifferent and are
not bot h smhetiinegl fromgroup A or group B at the sanme tine; (ii) when
formula (1) is a pyrazine derivative Rl or R2 are other than, phenylthio,
pheny! et @a)iwhencformpida(}) is 8 pyjarisn yerivativel tarRedroytherdhay phenydthio,i i) R in
formula (1) is hal ogen, especially chlorg, only when (1) is a pyrazine

deri vat i vieheRybmeRhy Ph‘inﬁﬁﬁftpﬁﬁ%ﬂﬁgiﬂm@dbyma@;pi perazin-1 -yl,

oot 1 o B i, 1T,
P T e R e T e

formula ( L OG- Binktvihdiezindeyii vative, and Rl is 1-piparazinyl or
4- et hyl p? e?g%fﬂ-y% , th@ﬂﬁ%z is other than, 2-phenylethyl, benzyl oxy,

benzylam @) wheeforhiuld () isplysnaine desivitvd dndiFods ngmmylm@%ft% oed oal kyl oxy
and C3- Cg-cycl oal kyl met hoxy, 15 (vi) when X is and Z and Y both am

ni t rogen fban Sepyridinyluethoxy,ot-grinelinylmethokyi 24-dineferiybenzylexy ad3-@

i sl-piperazipyl,, then R is other than phenoxy, phenyl or phenyl
subsm)t ut@&“ﬁ%ylg?rgﬁg},mand C5- Cs al koxy; and when R2 is 4-

met hyl pi p@?%ﬁieﬁ-bbth/b( @ Zlart TH U VLY LA YOl PEY, Féiniind aphyridingen R, is ot her

than 5- nifro-2-firryl; 20 (vii) when Xis CHand Z and Y both are nitrogen

i n f or mul deriviafivef andikirig lepiperazingil we 4eteethylpipevazin-hiyt] then Rsis other than,
2-phenylethyl, benzyloxy, benzylamino, phenylthio, phenoxy, substifuted phenoxy,
C4-Cg-cycloalkyloxy and C;~-Cg-cycloalkylmethoxy;

15  (vi) when X is CH and Z and Y both are nitrogen in formula (I), forming a

v
=

pyrimidine derivative, and R; isl-piperazinyl, then R; is other than phenoxy, phenyl
or phenyl substituted by bromo, and Cs-Cg alkoxy; and when R; is 4~
methylpiperazin-1-yl or 4-(2-hydroxyethypiperazin-1-yl, then R; is other than 5-
nitro-2-furyl;
20  (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;
and where |
Rj is H or Cy.4-alkyl, allyl, 2-hydroxyethyl, or 2-cyanoethyl, or a nitrogen
25  protecting group, or a prodrug moiety such as an acyl- or an alkoxycarbonyl group
forming a cleavable amide or catbamate linkage;
R3 is preferably hydrogen;
R4 is hydrogen or Cy4 alkyl, preferably hydrogen, methyl or ethyl, more
preferably hydrogen or methyl;



pyrrm | -piperazinyl, then R2 is other than Cs-Cs al koxy-, and where R3

is-H or Cl4-alkYl, allyl, 2-hydroxyethyl, or 2-cyanoethyl, or aéqaﬁ §$§n 25
protecting group, or a prodrug noiety such as an acyl- or an al Qﬁ ortyl
roup | eavabl e am de or carbamate |inkage; er ny

ﬁydrogen QEQ&? 3hé;/drogen or C-4 alkyl+7preferably hydrogékﬁwﬁéﬁh 69

ethyl, nore preferab)y hydrogen or nethyl; 16 MAY 2005 WO 02/40456

PCT/ SE01/ 02569 and wher ei n any aryl or heteroaryl residue anne or as part

of another groupynd wheln &y a‘?ﬁoﬁ?ﬁb!teﬂﬁrﬂ%?ﬂ%“ﬂ@ﬁgéryas ahdth&rbih, ONe O
nore positions, preferably ohe or two, -4- aIk , al’k- oxy,

-4-al | cyl t hin®; ERAnag Bk indeperdienty éiﬂﬁlshthle&fil@f(é.oﬁ méﬂ&@@smbné rp?efel’dﬁ@XY

C2- 6- al kenYl, C2-6-dkYnYl, fluOrOrethvyl, 5 trifluoromethyl, tnfluoronetboxy,
.hal ogen, - NgRS) () by Bi1yd-alkail, D1 apeslicony, PiftalisylthioyCa.a@leyls Caldey |

aryI C2- 4- al kenyl , aryl-C2-4:-al kynyl, heteroaryl, hateroaryloxy,

het cr oar yl t#ikdsuiphenyr Gang) nioy, hydey £y 6zallsqny 246-8lkyayly fluoromethyl,

.aryloxy-C, 4-al kyl , dlnethylanlno C2-4-al k éﬁﬁ and wherein any aryl or

het croabyl triduprpmsthyl, glﬂi?@"?ﬁlﬂb‘i’?{}‘shﬂﬁg%ylﬂ(&ﬁr) ¥t andeny prylthiooawlor as
Posti ous. |t bl groﬁ&ﬁe-@mora%é " Yg%%eeﬂrﬁeﬁé'séﬁ%gwigl )4, G-
and K6 nadpERas tP{?r%Iﬂ VB P A kS Bl G et Tor °7C T

t oget her W‘#@ﬁl%ﬂﬂ?ﬁ‘ x, to Wiich they are bound fon-n a pyrrolidi ne,
15 pi perazi ol bnorph6line or a piperidine ring; and

fQE‘{ gamcaregtlgglt!gmlac‘?g%gn@r s9a§-ﬁgx ewgéspr oggug 1ngreir1rs%nhé$eof V\hen R3

Serves18s helirddrQl) @lonerdta hit Bﬂatﬁiﬂwgrdﬁ? , IR {ortRY i Xy ahBOYdubRituBPE . benzy]
or trityl. 20 In ease the conmpounds of formula (1) can be in the form of
opti cal i somersmore postions, preferably one, independently of each other by Cy_g-alkyl, Cy..

4-alkoxy, halogen, trifluoromethyl, cyano, hydroxy or dimethylamino; and
Rj5 and Rg independently of each .oﬂler 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 pharmacentically acceptable salts, hydrates, geometrical isomers,
tautomers, optical isomers, N-oxides and prodmg forms thereof.
When R; serves as a nitrogen protecting group R; is -butoxycarbonyl (z-
BOC), benzyl or trityl.

20 In case the compounds of formula (T) 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 & compound according to formula (I) above as the active ingredient,



the invention conprises the racemc mxture as well as The individual
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which may exist in tautonmeric fornms, the invention conprises the tautonerlc
forms of {hgesiBOuUNds as 25 well as m xtures thereof In gasREhfisgPMPOUNds.
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carrier and, if g’i&%%&%%@g& ﬁ%t%‘\r%n[%l@oﬁogl ca%@%%@@%g@#% n yet

anot her asphan bh eninky extijécd suffisring filern adersdnhveklited disbase] patitulaiy Sof a
humanor ani mal subject suffering, froma _serootonjn-related disease,

par ti cular | HTae receptordelaiedepspasia %Pws%mmcp%ﬂﬂé@tbpﬁ&’ BN Yer s,

particul arl obeS| t nory di ders, schizgpbrenia, no d di s rders
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and uri nary §§1 ﬁ@r-prs .nvention provides for the use

of the conpou accor %g ”fornu T% a ove for the mam facturt~ of a

medi canent for tmmomwmfméﬂwﬁnmmmmfwﬂwmb@f&tb ahngemads

particularly 5- 20 receptar-rel ciall di_sorders

particul ar| & wﬁ@gﬁb&vgg%g? ﬁﬁ%ﬁ@#gﬁlﬁgﬁ!ﬂi&f {E‘PQS?‘E‘EBE

anxi et yadi s . t sy and
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‘urinary  disSorders. Finally a 1U~c ece nction

i s an aspecisgfdets)Partithlatlp vBekityOhenldey aisbﬁ@rsDdeafdnm nﬁfodtdiﬁrdléﬂent ion

According to the present |Invention, a class of novel conpounds has been
devel oped wemxitty 5 P8in, prstanse sbusepseryal dysfinelinnsy epiteger fud winany

ant agoni st Szhsorders

Finally a method for modulating SHT2. receptor function is an aspect of the

15 invention.

Detailed Description of the Invention
According to the present invention, a 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 heterdcyclic rings
(including heteroaromatic as well as saturated and partially saturated heterocyclic
25 rings), also selenfum. | |
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 indany] (can be linked to the remainder of the molecule
30 viaa carbon atom in any ring). '
. The term "heteroary]l" 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
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| and havi g fiorn.5t n . .at ons. (.noNno-. li.c ch pone or
et P oS dragiegole W Wrar Ao ing, e il irbaBl o O

- oxygen and b%ﬁm@éﬁ"ﬁﬁéc@ﬁoﬁm éb’uﬁﬂaﬁlﬁ cﬁuiﬁo&%eais% uiBMIi:ieP' €,

' i ui dazol e, | op ene, furan t hi azol e, |soth|az t hi adi azol e, oxazole, 5

i soxazol e, p]xthd]aalzml gl;ungi;qe; mo@gm@lmsowle,mﬁmalswmmu ne, pyrazol e,

| Soqut nol | nESZE APPSO har Lo RRaSah TR Rlipt Pt el 0

i ndol i ne, i §Q'3198iz!o&ﬁd1azdl€fbéﬁd’ﬂmﬁﬁlerpl 3 henzchidianle,2, 83di hydr obenzaf ar an,

i sobenof uran’,  benzoxazol e benzoxadlazole benzothlazole

2. 1, 3- Hénot hm:admcbazob; bewaﬁﬂﬁzmé@%&ﬁ-@bm@— 1 4benzodiogineol 3- i ndazol e,
2, 3-di bydroz 1, 4-benzo

1.2, 3, 4-t ct PEROEI 8‘8ﬁ }qu%“’% Sl ngﬁi%yﬁr O i} SRoepeRazing, Lo~
naphthyrld|ﬁ@ﬂﬂ&ﬁﬁhﬁ@pbpﬂqmugmnﬁm,&AAhﬂyhﬁdnmpﬁﬁ&ﬁypuqqbﬁg&aﬁieam& oxazi ne,

and 2, 3_di hydro-1, 4-benzoxat hj i ne. bicyclic ar or beteroaryl ring is
1

subst i t ut edZ, 3rdlhydmybérb§m9§aﬂnlm dfa bwyalwawl ﬁ@hetqwg Jaws;ﬁupsnmte
aryl -Cl -CG al ﬁpqtﬁ”@: | kyl portion of the group may be straight
or " branched™ ﬁ’ Isﬁi(’ﬁge]:l 'g%nzy ; -gghenyl ethyl, 3-phenyl-I-propyl, 1 -

15 Exemplary aryl-C,-Cs-alkyl, in which the alkyl 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)efhoxy, 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-Ci-Cy-alkoxy, in which the alkyl portion of the
group may be straight or branched, inctude cyclopropylmethoxy,
cyclopentylmethoxy, 2-cyclohexylethoxy, 1-cyclohexylethoxy, 1-cyclopropylethoxy,
1-cyclobutylethoxy and the like.
30 Exemplary heteroaryl-Cy-Cy-alkylamino include
2-(2-pyridinyt)ethylamino, 3-pyridinylmethylamino, -(2—t1nenyl)ethyla1mno
2- (IH-mdol—S-yl)ethylammo and the like. .



" phenyl et hyl , |-phenyl-2-propyl and the |ike. Exenplary aryl-C]-C6-al koxy, in
whi ch the al kyl portion of the group may be straight or branch g,MdYnmsude
benzyl oxy, 2-napht hyl met hoxy, 2-phenyl et hoxy, 3 20 phenyl-l-prog XY,

1- phnyl g4H@¥%¥e4sé- Phenyl - 2- propoxy, 2- p%enyl -1 - propoxy angcridigihisks:
ExenPl 8rY O Yl OXY- C2-Cl S-al koxy, in wHieh t he al kyl portion of the group
may be straight or branched, include 2-phenoxyethoxy,

2- (I - napht hyl oxy) et hoxy, 3- (2- naphtbyl oxy)-I-propoxy, 3-phenoxy-I|-propoxy.

4- phenoxy- | - butmem I&nyét@diﬁfilexy-ﬂ =Qedlkédinclud HE8eu0lN Qﬁﬁ\‘éx ind t he
| i ke. Exenplary C3-pCS- CYCl Qal kyl CZJ I -Céli-slal koxf/)jb‘{i n whi c?bt e al kyl portion
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1- cycl opr opy! etBxsmplary Ca-Coakynyleyy inchds propaeeyioxs. thesymydexyetenpl ary
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2-(8-quin 1sBhaR My, Hexioxpydnddiohek Asyy. et hoxy,

3-(8-qui nglgﬁilﬁ%)%}ag%og ang_ '?2% l'i ke I:jkqe%})pl ary C3-C6-al kynyl oxy i ncl ude
pr opar gyloxy, Halmqmylmdwﬂuozmeh@lw@byemmebut ynyl oxy, 3-pentynyloxy arid
the like. 5 C5-8; al kpx be straight,.or branch Exenpl ar V., al koxy groups
include pent yl'635° I\L)lg%ffg%/a;ho&?(&at ﬁlgf@,qdol;&em EWF@g‘ ﬁ%&’ﬂ’gg?%séﬂ'\%en

i ncl udes iUl d?@nore Postidnly, tHIE appIRRte Bryl MEKRerbhryt BerScsQeblRAY gy hat ary!
and heteroaryl residues may be. substitiuted (in One or nore postions), this

‘appl i €5 t eombited @mousebntaimng kryl peheteroaybresidhubs, asch @5 letgroaryDxgdibi ned gr oups
containing aryl or beteroaryl residues, such as heteroaryl oxy-C2- C6-al kOXY,
het er ear ydpatkoxat, htte0arylosy, afROCealBoxitte. t erm " N- oxi des” means that one or

nore nitrogen atons, en _present [n a conpound, are in N-oxide form
(N-->0). 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  pharmacentical composiﬁon'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. :
"Pharmacentically acceptable salis" mean salts which are pharmaceutically
acceptable, as defined above, and which possess the desired pharmacological
25  activity. Such salis 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;



Tile term | pprodrug forns"” means a pharnacol ogically acceptabl e derivative,
"15 such as 'a carbamate or an am de, which.derivative is biotransfornmed in
the body to formthe active drug. Reference is made to Goodnap %ﬁlﬁg
~Glman's, . The Phgr macol ogi cal basis of Therapeutics, S h ed. ﬂ/@ v&”ilfn 1,
hit. Ed. MO8F4456 i o r ausformation of -Dlugs, p. 13-15. " PraFiEM&60cal |y
accept abl e" neans being useful in preparing a 20 pharnmaceutical conposition
‘that is generally safe, non-toxic and neither biologically - nor otherw se,
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phar maceut repebdeyts QHC fpminty pyrasiditefderiestivepove, and whi ch possess the
desi red pharnacol ogi cal 25 activity. Such salts include acid addition salts
formed wi t+ acogepeiundaod dorimde @hwherelneR ] ok is sdléctabiromdr ogen chl ori de,
" hydrogen broni de, hydrogen |odide, suffirric acid, phosphoric acid, acetic
acid, glycolic acid, maleic arid, malonic acid, oxalic arid,
t ol uencaul phoe aci d, methanesul phqgic acid, gamaric arillﬂg. succinic acid,
tartaric acid, citric acid, bcnzoiy agjd, asforbic acidvand the like. 30
Preferred enbodiments of the inveptigh ate: < a conpoufid df formula (1)
wherein X and Y represent both njtraogen and Jreprese CIL formng a
- pyrazi ne derivative; W 02/ 40456 18 may 2005 NPCT/ SEQI / 02569 - a conpound of
formula (1) wherein Y and Z both represent ni{rogen and represents CH,
formng a pyrimdine derivative; a conmpound of fornula Wwherein R or R2 is
selected fromR R P3,1 3 13 N),,\CH3 (NR4A N HaC'(N N5 and wherein R3 is
“hydr ogén:; @nd:WhQ@HhBBb‘%‘h)’ﬂE}?é?ﬂla (1) wherein R, or R2 is selected from ~3 R3

—a compound of formula (I) wherein R; or R, is selected from

R, R,
/EI{IJ"‘\\CH:; [:[ :
(I
H,C I}l l\ll

and where R3 15 hydrogen and Ry is selected from hydrogen or methyl or ethyl;

—a compound of formula (T) wherein R; or Ry is
R,
N .
[ =
N
|

and where Rj3 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
H o
() C
N Nl"“c
| L
In a further preferred embodiment, the compounds of formula (T) are selected

15  from compounds in which X and Y both are nitrogen and Z is CH giving pyrazine
derivatives of formula (T):



eGR4 NN _H | | and where R3 is hydrogen and R4 is selected from
hydr ogen or nethyl or ethyl; - a conpound of forrmula (1) wherein R or R2
is ~3 CN~ R4 N and where R3 is hydrogen and R4 is sel ected fi-‘orwyﬂg ogen
or nethyl, or ethyl; and a conpound of fornmula (1) wherein R drb

sel ecteg’gf(r#m? H N NNCOCH3 In a farther preferred enbaodi nent, the
conpound¥© mula (1) are sel ected12-S from conpounds BGFSERMTSX and v
both are nitrogen and Z is CH giving pyrazine derivatives of formula (11):
16 MAY 2005 WD 02/40456 -12- PCTISEO /02569 N7 R NN R 3 wherein R2 and
R3 are as defined above whereig any aryl and heteroaryl residue, alone or

as part of another group, in 1 turn y be substituted in one or nore 5
positions, preferably one or ’tvvo, i ndepgndently of each other by d -4-D91,
Cl-4 al KOXY. Cl-4-al kYlthi ~Gl- 4- al kYl sul ﬁBOI lYl, cYaTl O nitro,
hydr oxy, C2- 6-al keRY1, - 6- alKYn oromet hyl , V'tri f 1 uDr OnX hyl ,

I
tlifluO Omdoxy, hal ogen, - N(R5)( R6)|,\Nz;r’ , aTyloxy, arylth' Q
aryl -Cl-4-al kYl, arYl-C2-4-al kenYl, aryt- 4- al kynyl, heteroaryl,
het er oaryl oxy, hateroarylthio O hcterQarYIl - 1 4-al kyl, aryl-C1 10
4- al koxy, “arl{e\lftlan?(Y Cl - 4-al kyi, dinethyl am no- C2-4- al koxy,

Ry and R3 are as defined above wherein any aryl and heteroaryl residue,
alone or as part of another group, in Ry in turn may be substiteted in one or more
5  positions, preferably one or two, independently of each other by Cy _4-alkyl, C;_4-
alkoxy, Ci.4-alkylthio, Co_g-acyl, C1_4-alkylsulphonyl, cyano, nitro, hydroxy, Co.
g-alkenyl, Cq_g-alkynyl, fivoromethyl, triftucromethyl, trifluoromethoxy, halogen,
-N(R5)Rg), aryl, aryloxy, arylthio, aryl-Cq_g-alkyl, aryl-Cy_g-alkenyl, aryl-Co_g-
alkynyl, heteroaryl, heteroaryloxy, heteroarylthio or heteroaryl-C1.4-alkyl, aryl-Cy_
10 g-alkoxy, aryloxy-Cq.4-alkyl, dimethylamino-Co_g-alkoxy;
wherein any aryl or heteroaryl residue as substituents on aryl or heteroaryl,
alone or as part of another group, in Ry in turn may be substituted in one or more
postions, preferably one, independently of each other by C1_4-alkyl, Cy.4-alkoxy,
halogen, trifluoromethyl, cyano, hydroxy or dimethylamino;
15  Rsand Rg are as defined above; and
Ry is hydrogen or Cj alkyl.
Another aspect of the invention is a compound of any of the formulae herein
wherein Rj is hydro gén; or wherein Ry is hydrogen, methyl, or ethyl; or wherein Ry
- is methyl and is attached to the C2-position of the piperazine ring; or wherein Ry is
20  hydrogen.
In formula (II), R3 is preferably hydrogen, and R7 is preferably hydrogen or
Cj.4-alkyl. When Ry is C1_4-alky), it is most preferably substituted in the 2-postion

of the piperazine ring. Ry is most preferably hydrogen or methyl.
Preferred compounds of the general formula (I) above are:
25  2-(Benzyloxy)-6-(1-piperazinyl)pyrazine,
2-[(2-Methoxybenzyloxy]-6-(1-piperazinyl)pyrazine,
2-[(3-Methoxybenzyloxy]-6-(1-piperazinyl)pyrazine,



wherein any aryl or heteroaryl residue as substituents on aryl or

+ beteroaryly alone or as part of another group, in R7 in tam nay be
substituted in one or nore postions, preferably one, independeat| oiq each
othu by d-4-alk-yl, C-4:-al koxy, halogen, trifluoronethyl, é Y stdr oxy
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2-[(2-Phenylethyl)sulfanyl]-6-(1-piperazinyl)pyrazine,
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15~ 2-[(5-Fluoro-2-methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-{(3-Cyanobenzyl)oxyl-6-(1-piperazinyl)pyrazine,
2-[(2-Chlorobenzyl)sulfanyl)-6-(1-piperazinyl)pyrazine,
2-[2-(4-Dimethylaminophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(1 H-Indol-3-yl)ethoxy]-6-(1-piperazinyl)pyrazine,

20  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)benzylloxy}-4-(1-piperazinyhpyrimidine,
2-Benzyl-6-(1-piperazinyl)pyrazine,

25 2—[(3,5-Dimethoxybenzyl)oxy]-6-(1-piperaz‘inyl)pyrazine,
1-[6-(Benzyloxy)-2-pyrazinyl]—2—methy1piperazine,
1-[6-(Benzyloxy)-2-pyrazinyi}-2-cthyipiperazine
1-[6-(Benzyloxy)-2-pyrazinyli-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.



-[2- (2, 5- D met hoxyphenyl ) et hoxy] - 6- (I - pi per azi nyl ) pyrazi ne,

-[ (2-Phenyl et hyl ) sul fanyl ]-6-(I-pi perazi nyl) pyrazi ne, 15

-[ (5- Fl uor o- 2- net hoxybenzyl ) oxy] - 6- (| - pi per azi nyl ) pyrazi ne, 16 MAY 2005
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15 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-Indoi-4-ylmethoxy)-6-(1-piperazinyl)pyrazine,

- and their pharmacologically acceptable salts and solvates;
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hJU1U

and

20 2-(Benzyloxy)-6-(1—piperazinyl)pyrazine,
2-[(2-MethoxybenzyDoxy]-6-(1-piperazinyl)pyrazine,
2—[(3-Methoxybenzyl)oxy]-6—(1-piperazﬁlyl)pyrazine,
2-{(3,5-Difluorobenzyloxy}-6-(1-piperazinyl)pyrazine,
2-(1-Naphthylmethoxy)-6-(1-piperazinyl)pyrazine,

25  2-(1-Phenylethoxy)-6-(1-piperazinyl)pyrazite,
2-[1-(3-Fluorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[1-(2-Methoxyphenyl)ethoxyl]-6-(1-piperazinyl)pyrazine,
2-(3,4-Dihydro-2H-chromen-4-yloxy)-6-(1-piperazinyDpyrazine,
2-(2-Phenylethoxy)-6-(1-piperazinyl)pyrazine,

30  2-[(2-Phenoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-{[3-(Benzyloxy)benzyl|oxy}-6-(1-piperazinyl)pyrazine,
2-[2-(3-Chiorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
2-[2-(2-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
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2, S-AN[R(EaN i@ﬂwﬁﬁ%ﬂ?wtﬁwémﬂhﬁw&hew azi ne,
2- Phenyl dhyl )sul fanyl ] - 6-(1-pi perazi nyl )pyra2| ne,
2—Benzy1—6—(1-p1perazmyl)pyrazme,
15  2-{(3,5-Dimethoxybenzyloxy]-6-(1-piperazinyl)pyrazine,
1-[6-(Benzyloxy)-2-pyrazinyl]-2-methylpiperazine,

and their pharmacologically acceptable salts and solvates.
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' 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, pnmary 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 incontiﬁence. 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.



5 2-[(5-Fl uoro-2-net hoxybneyl ) oxyj - 6- (1 - pi perazi nyl ) pyrazi ne, . ]
2-.[ (3- Cyanobenzyl ) oxy] - 6- (| - pi perazi nyl ) pyr azi ne, 1 6 MAY 2005
2-[ (2- Cbl orobenzyl ) s&anyl | - 6- (I - pi perazi nyl ) pyTazi ne,

2- [ 2- (4- v@geddakem nophenyl ) et hoxyj - 6- pi perazi nyl) pyr afstﬂgmmzqﬁg
2-[2- (I HJndol - 3-yl) et hoxy] - 6- (I - pi per' @Tnyl)pyram ne, 10

2-[2- (1 HIndol -1-yl)tthoxy]-6-(I-pipeneinyl)pyrazine,

4- (J3enzyfoxy)-2- (| -pi perazinyl)pyrimdine, 4_[(2_MP_thox:ybenzyl)ox:y]
-2-(1 -piperazi ﬂ&zlsmwénﬁoaiirdates to methods of making compounds of any formulae

2- B= | - Pi 7i

2 o hereh v Ao e B e A hBYB i hal formutae dliested

2- [(3 5- D| gﬂﬂfﬂy nar yl) pyrazi ne,

1-[ 6- (Benzyl o %%‘ -p)‘f’rénéll nyc%ers@aﬁ thy r])l?foég?am ne, and their

phar macol ogi cal hyonee@pttambm\&ahbmsamiethodi uﬁ.tmhngﬁs:on@ﬂtnd)ﬁﬁﬁxmﬁia@, t he
conpounds of  the present_.invention are u for the treatnent (including
pr ophyPact flelineateds %)ta]%}Pg§SPIBP?HﬂdrPfrt@? B’“Eﬂ 5P8Er s, 20 especially 5-HT2. -
receptor-related, in a human being or in an animal (including e.g. pets),
such as eating disorders, especi al |y obesgity-, nenory disorders, such as

Al zhei ner' s di sease; schi zopbrenia, noo gsorders, including, but not
restricted to, mjor depression and bi IJQ depression, including both mld
and mani ¢ bi polar disorder, seasondldafiecthide di sor der (SAD); anxiety

di sorders, including situational 25 auxi ety~ generallzed anxi ety di sorder,

primary anxiety_di so i ) Ve conpuIS|ve
disorders, and B%l euE igunﬁéqogr}gq%rs%gg@g%ﬁ%fl gﬁ@‘ese?g d i ety
-di sorders %x%ne&aiiﬁdtﬁzemxi@mnaﬁﬁpmmdmm CH @ubﬁf@maltahu&%bn, pai n;
subst ance abuse; sexuyal dysfunctlons eplleps§; and urinary disorders, such

as urinarie ViR deTIVAEYS. T §iid Y TEpreserts egmis GH., grde¥ent
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02/ 40456 PCTI SEDI /8

wherein eac %153? 1s independently a halo gen; and reactl.ug 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 (T) 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 Ry), are
prepared by reacting a compound of the structural formula (IIT), (IV), (V), or (VI)

N S
2 N
Hal N~ Hal Hal N~ Ha

(1II)

A, fi



"MTs tnvention tel ates to net hods of maki ng conpounds of any fornul ae
,herein conprising reacting any one or nore.of the conpounds or formlae
delineated herein including any processes delineated herein. Igﬁg@e 2ﬁ@pect,
the invention is a nethod of making a conpound of for rrul a (1) i‘feat ed
. herein, ag conpound of the follow ng fornula: | | al
wher ei n; R’?k‘l)gﬂgleGrepresent both nitrogeh—and Z represents Wé%ﬁbng a
pyrazi ne derivative, or (ii) X and Z represent both CH and Y represents
nitrogen, formng a pyridine derivative, or (iii) X represents c-cF3, z
r epr esent s whkkeiFii is hal&lgdngwﬁbaeﬁmﬁopﬂater sﬁgme alédbolbin@icdorits
4-trifluoronet hyl pyddi ne derivative, (iv) Y.and z resr esent both nitrogen

and X repr egeefpendmg WW@%?W@W@@MW% A7@X), ®EEKEI n each Hal
ound with one or nore
conmpound of gener al

i s i ndependently a hal ogen; reactlng the co

. chernia reagents in one or steps to produge
formula (1) delineated herei 5 The conpound of] general formula (D above
may be prepared by, or iHal“a gR( LY h, cddaventNon®, (Rgk hods, and

. especially according to or Exﬁnalogy with the 6ellomﬁng met hods. Met hod A:
20 Compounds of formula (1) ve in which R . ) are bound to the,
pyrazine-, pyridine- or pyrimdine ring in (1) a%an 0, Sor Natomin R
(or RZ), are prepared by reacting a conpound of}the structural fornmula (M,
(V), or (M) "~-N N Hal N gl N Hal  (1V)pF3¥y Hal N Hal Hal AN Hal M NO
6 MAY 2005 WO 02/40456 P iSE 1102569 whereinlll -Lal is halogen, with an

appropriate am ne, atpngl];g 2 R or itsHal N Ri(R)
(%) )

wherein R (or Ry) is as defined above and with the proviso that R; (or Ry) is not any

5  of the following groups

v s
~CHj3 N
G G O
HsC N
! 0

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  diazabicyclof5.4.0]undec-7-ene, K,CO3, NaOH, NaH, KO-¢-Bu, lithium
diisopropylamide or the like. The reaction is carried out in a solvent, sﬁch as dioxane,
tetrahydrofuran, zert-butanol or N,N-dimethylformamide (DMF), at 0-200 °C for 1-
24 hours. The compound of formula (VIT), (VIID), (IX), or (X) is reacted with 1 to 10

molar equivalents of an appropriate amine selected from

~CHg

,E]

R3
Cy
7 Ry
HaC N
H
15

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

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



correspondi ng anion to produce a conmpound of formula (M1), (MI11l), (1X), or
M  Hal NIR (R2) Hal NR (R2) (M1I) (Vill) AF (R) 131"CKNJ~Y¢wmpfejgpfiai N
R, (ROOX) N wherein R (or R2) is as defined above and with the proviso
that R @avoefZ4sé s not any 5 of the follow ng groups R RPCTSHI/02363
G/~N),,41-13 (N N H3 N N The appropriate al cohol, amne, or thiol my be
converted conpletely or partially to its correspondi ng anion by treatnent
wi th bases, such as triethylamn , 1,8 10 diazabicyr-1o0[5, 4.0]undec-7-o0ne,
K2COB, NaGhptiaxally in faepressuce ofi a hasersnchias 626500 PlabGah.dés2603: NeOHj ke. The
reaction is carried out._in a sglvent, such as dioxanc, tetrahydroftan,

t er t - but anwietlangnedpyrding 91the Henah 8-20RE for 1124 bowrstp pxodpgsthe - 24 hours.

The conpound of f,orJml a I , .OX)., or Mis.reacted with 1 to 10 nolar
equi val ent%oné?"“élﬂ“ggu é&gt‘&h%% @F%%OW%%E@?@W&%]MRP@; R4 1-13 N
NI) HH F}}gsﬁg}g ﬁ\@tﬁre R3 and R4 are as defined above, in a solvent such as
acet oni tri e g 0xane tetrahydrofirran, n-butanol, DVF, or ma mxture of

sol venss SNﬂkpfb‘iedﬂNﬂiﬁédtﬁ@d@utb@wﬁm%ﬁoﬁﬂQﬁeth&@ suieh 49ebbe MEGTHBEEGH/ 02569
optionally in the presence of a base, Such_ as K2C03, Na2C03, CS2C03, NaCH,
Protective Groups in Organic Synthesis, John Wiley & Sous, 1991 or subsequent

editions thereof.

Method B:
10 Compounds of formmula (I} are prepared by reacting a compound of formula
(VID), (VIII), (IX) or (X) above with a 4-hydroxysubstituted piperidine compound

of formula (XI)
HO—CN—RS

(XI)
wherein Rj3 1s as defined above.
15 - The reaction is carried out in a solvent, such as toluene, DMF, Zerz-butanol or
dioxane, in the presence of a base, such as 1,8-diazabicyclo]5.4.0Jundec-7-ene,
KOH, KO-#-Bu, NaH or the like, at 0-200 °C for 1-24 hours.
The nitrogen atom in (XT) may be protected with a suitable protecting group,
preferably ter-butoxycarbonyl, trityl or benzyl. N-Deprotection is then carried out by
20  conventional methods such as those described in Protective Groups in Organic
Synthesis, John Wiley & Sons, 1991 or subsequent editions thereof.

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

Rs Rs
N._.CHs N
,[ ] [ TR
)
H H |

HaC



triethylamne, pyridine or the like, at 0-200 OC for 1-24 hours to produce
the conpound of formula (1). Wwen R3 is a nitrogen protecting group as
defined above, the subsequent 5 N-deprotection is carried out ble Y 7005
conventional nethods such as those described in protective G oups V‘ﬁ

O-gani ¢ Syawpdedss, John Wley & Sons, 4991 or subsequent PERISENIRS6S her eof
Met hod B: 10 Conpounds of formula (1) are prepared by reacting a conpound of
formula (M1), (MIM (Mor (X) above with a 4-hydroxysubstitLited

pi peridine co und of formul.a (XI) HO CN\; (XI') wherein R3 is as

defi ned aboW@@%@B?OWﬁﬁb*'Eﬁ%PlB#@“c“é‘i‘ﬂqu@glﬁut in a solvent, such as

tol uene, DW tert-butainol or dioxane—~hn the presence of a base, such as
1,8-ffiazabicycl o[ 5.4.0] undec-?-eﬂé KOlN,_ﬁr;Ot- Bu, NaH or the like, at
0-200 'C for 1-24 hours. |he nitrogen\at i (XlI) may be protected with a
suitabl e protecting group, preferably ten-butoxycatbonyl, trityl or benzyl.
N-Deprotection is then carried out by (X0) conventional methods such as those
described in Protective Goups in Oganic Synthesis, John Wley & Sons, 1991
or subsequant vdure Rensd Ry ereewfdefinddabovel tagrodomeporemtwund of firmmlaaX({IM) ar e
prepared by reacting a conpound of formula 25 (BI), OV), (V), or (VID above
with an apﬂé@ﬂite am ne, selected fromRR , 313 NCH3 N~ R4 HH
16 MM 2005 WD 02/40456 -19- \PCTI SEQ / 02569 or a $ hydr oxysubstitLited

pi pori di ne conpound (XI) j ¥z /[ z
Hel” X7 el

| X Am Am
5 (XH} Ihd))]

wherein Hal is as defined above, and X, Y, Z have the same meaning as in formula
(@), and Am is an amine residue selecied from

Ra Ra Rs
| {
N._.CHs N N
hl
r[ j E JFa
HsGC” N N
! I O

and where Ry and Ry are as defined above. The reaction conditions may be those

10  described for methods A and B above. The compound of formula (XIT) or (XII) is
reacted with an appropriate alcohol, amine (other than those defined for Am above)
or thiol or its corresponding anions to produce a compound of the formula (I). The
reaction conditions may be those described for method A above. When Rsis a
nitrogen protecting group as defined above, the subsequent N-deprotection is carried

15  outby conventional methods such as those described in Protective Groups in Organic
Synthesis, John Wiley & Sons, 1991 or subsequent editions thereof.

Method D.
According to another general process (the Suzuki reaction; for a review, see: Chem.

20  Rev. 1995, 95, 2457-2483), the compounds of formula (I) wherein R; or R are aryl
or heteroaryl may be prepared by reacting 2 compound of formula (III), (IV), (V), or
(V) with a boronic acid derivative of the type heteroaryl-B(OH); or aryl-B(OH)a,

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



d where R3 and R4 are as defined above to produce a
conpound of fornmula (X[L) or (XIM Y~ 2z Y.Z~z Hal x '";~ AmMAmI| x _:
Hal 8 (XIl) (Xill) wherein I-lal is as defined above, and ) ~ ﬁf‘?ﬂﬂ? the
sanme neaning as in formla (1), and Amis an am ne residue sel ec@ é rom
‘R 1 3 WORHMER, H3Ce~-N N1 1 '-~0 _awj_v\bere R3 and RAPETSEABIAGES | ned
above. The reaction conditions nmay be those 10 described for nethods A and
B above. The conpound of formula CMor (XIMis reacted with an appropriate
al cohol, amn got her than those defined for, Am above) or thiol or its

cor r espondeialyshaainas (Pl Dl yderal wapsemte phemyl i a swiable solyen) suchies reacti on
dit df t A, abav Wh it
orot ect | ngogHELs B LR RistRae oF DI SE D BegrprBeeet fseoeloar 1| od |
15 t b G
out by 9 %ﬁﬁﬁ %aﬁﬁﬂ%&b%ﬂ?%ggg}%&@? Q‘h‘é‘%&%bﬁ’ggpebﬂra%% td ve Groups

in Oganic esi s 1991 or su quent | tions
t her eof . Mat oD preésences of mpse euclmstaheikayenaﬂalmpemﬁmstal ¢drborf@ienfelgd reacti on;

for areN e see' e)m 2!% Rev. 19.95 95, % 2483 t he conpoynds of
formul & (15? ﬂ%}f % pritahle tpperaire ppda ¥ igw HROGPRPEL S by
reacting g W mula (M, (M (V), or (VI) with a borciric acid
deri vatlve 0 et etvroaryl -B(OA2 or aryj~B(OWVR, where hateroaryl and

aryl are as defl ned é(bpve, in the presence of a transitiypp metal 16 MAY 2005
VO 02144) 456 PCT/ifl/ 569 [z

-~ o
Hal X~ TAror Heteroaryl Ar or Heteroaryl X~ 'Hal

(XiV) - (XV)
The compound of formula (XIV) or (XV) is reacted with 1 to 10 molar equivalents of

an appropriate amine selected from

,E]

R3

~CHs N

N
[,ﬁ) R
H

10
or a 4-hydroxysubstituted piperidine compound (XI)

HO—CN—Ra
(X1
to produce a compound of formula (T) and where Rs and R4 are as defined above.
The reaction conditions may be those described for methods A and B sbove.
15
Method E. A compound of formuta (XII) of (X101} is reacted with a boronic acid
derivative heteroaryl-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 () by methods well known in the ari.
' 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 pharmacentically



—=20-catal yst such as (Ph3P)4Pd, where Ph represents phony], in a suitable
ol vent such as an other (e.g., 1-2-dinethoxyefliane or tetrabydrofaran),
in the presence or absence of water, or an aromatic hydrocarbon (ﬁeE{
toluene). The reaction is preferably carried out in the presencé om az%se
-Such as aw@dkmlise or al kaline earth netal carbonate (e.q, fC13§EhdReo
carbonate) at a suitable tenperature u‘pﬁt—o teflux to provide a conpound of
formula (-XMor (XV) Y' z Yz Hal | x Ar or Heteroaryl Ar or Heteroaryl X

Hal (Xtv) (XV) The, conpound of for rrul_aqdébXM_or ( is reacted with 1 to 10
nol ar equi \ascepiakic #eid additignsals pray hecobigin ysmsebmxhﬁﬁr@ahaseﬂgammtablp XH3 N - |

H3C NN 7-R4 H. 1 - stitated pipe co und (XI)

HO CN- Ra (%F?‘m? 8&6’%%%(@[%%%}%% 0%%%5?‘&8@&1&](%%3% e R3 and R4 are
as def ffi edcoabemfonal pRRedigacior ﬁﬁp@ﬁﬁ@é&d ST GHRRAID Grot 1RSE€ colapaindsed for

‘met hods A and 13 above. 15 Method . A conpound of formula ()M or (XDJ) is_

react ed wi tExampler ehaddition sl fomihg aeidy eremealeie 26, fopericacidrsaccBiaagi® t o

id d,of. f I 1),. _ Het | . | .. ak def i ned
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formula (1) by nmethods well known in the art. The processes descri bed above

may be carried olie eamnppupds of loonplaBanay pastess onegemprechirehcarban ftomsy of a
free base of 435 AadHdei e dbtinSfin' the AR PRET 0% 'Y as a pure
enantiomer, or as a mixture of enantiomers (racemate) or as a mixture containing
10  diastereomers. The separation of mixtures of optical isomers to obtain pure
enantiomers is well kmown in the art and may, for example, be achieved by fractional
crystallization of salts with optically active (chiral) acids or by chromatographic
separation on chiral columns. |

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

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

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

20  spray administration or the like, in accordance with accepted pharmaceutical
procedures. Such pharmaceutical compositions according to the invention comprise
an effective amount of the compounds of formula (I) in association with compatible
pharmaceutically acceptable carrier materials, or diluents, as are well known in the
art, The carriers may be any imert material, organic or inorganic, suitable for enteral,

25  percutaneous, subcutaneous or parenteral administration, such as: water, gelatin, gum
arabjcum, lactose, microcrystalline cellulose, starch, sodium starch glycolate,
calcium hydrogen phosphate, magnesium stearate, taloum, cofloidal silicon dioxide,
and the like. Such compositions may also contain other pharmacologically active
agents, and conventional additives, such as stabilizers, wetting agents, emulsifiers,

30  flavouring agents, buffers, and the like. |

The compositions according to the invention can e.g. be made up in solid or
liquid form for oral administration, such as tablets, pills, capsules, powders, syrups,

elixirs, dispersable granules, cachets, suppositories and the like, in the form of sterile
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ef | ectlPve wmnownddineprizentsassol &engrpLheajth; sexielomode %U%etoﬁ
~compat t b €,qoRBRRERGE Hhib 0Lt RACENEABNBIGALH! B sSRER AhS cofigdll fient s, as

are well known 1n the riers may be any “inert material, organic
or |norgarbeclxemd,ha@tlmﬁahmtmﬂmgmhgﬂﬂﬁameﬂmﬂtdaﬂpdoﬁgemawfmnmnﬂs or

cr ocr yeARES hamaPtA-D0Lmed A, 100 Bk ridp o b el almis L

hydrogen PignpBRkRIGIRENEREN G ORI Akt 002 AL atedl 19kl Ndrffllydi 0xI de,

~and the Ii Such conpositions may al so contain other pharnacologlcally
“activé5 agewha dosags ie siver arally but paxerttral edministration amysisetlicl dhesans, wet ting
agents,

emul si fAﬁ references cited herein, whether in print, electronic, computer readable
storage media or other form, are expressly incorporated by reference in their entirety,
includ'mg but not limited {o, abstracts, articles, journals, publications, texts, treatises,
internet web sites, databases, patents, and patent publications.

20 The invention will now be illustrated with the following examples, which
however, are for illustrative purposes are not intended to limit the scope of the
invention. '

EXAMPLES
General:

25 The structures of the prepared comﬁ'ounds were confirmed by standard
spectroscopical methods, and elemental analysis and/or high resolution MS. The
NMR data were obtained on 2 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.
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‘reference |n e|r nt i |nclu in d,to, abstracts,
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illustrated with The fol | owi ng exanpl es owever, are for
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15

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

20  To a solution of 2,6-dichloropyrazine (298 mg, 2.00 mmol) and 1-(3-
fluorophenyDethanol (308 mg, 2.2 mmol) in dioxane (5 mL) was added NaH (55 %
in oil, 96 mg, 2.2 mmol) at room temperature. The reaction mixture was stirred over
night. Water (0.5 mL) was added and the mixture was stirred for 15 min. Drying
(K2COy), filtration, and concentration in vacuo gave the title compound as an oil

25  (0.55 g) that was used directly in the next step. MS m/z 254 (M+HD)".

Step 2: 2-[1-(3-Fluoropheny))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>CO;5 (1.00 g, 7.2 mmol) in acetonitrile (5 mL) was heated
under reflux overnight (20 h). Afer 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 MeQF/ethyl ether (1:1) as eluent to give 0.72 g (55%) of the title compound as



_spec.troscopi cal nethods, and el enental analysis and/or high resol ution M.
The NWR data were obtained on a JEOL JNM EX 270, a Bruker 400 DPX or a
Bruker DRX 500 spectrometer. M spectra were obtained on a Perldn Elrgemar 2009

SPECTRUM %?Q_E-IRspectromater. I[ligh resolution NI'S 1%9% g on a
W S . “?ﬁi

M cr omass JL) gg spectroneter. El enent 4-anal ysis was perfornme i}gy Nf f kr o

Kem AB, Uppsala, Sweden or at Pharnacia Al ~ Stockholm Sweden. Melting

poi nts, when given, were obtained on a Bfthi or a Gall enkanp nelting point

appar at Us RGiREHRMSALZaRE #6kC 18, MH0,LQET 3001 121 4A4E602 1828. AR SEQ / 02569
EXAWLE | . 2-(I-Naphthyl met hoxyl)- -(1-piperazinyl)pyrazine. To a solution

of 2, 6-di chCo/Pp¥AOMa.{ B96) CpH, B, 00 nmol ). and | - napht hyl met hanol (348 ny,
2.20 mmol) in dioxane (5 m_g was added NaH (55 %in mneral oil, 96 ng, 5
2.2 mmol ) at roomtenperature. The reaction was stirred at roomtenperature -
and rmnitgar After 3 h, piperazine (189 ng, 2.20 nmol) and NaH (55%
inoil, 9 YEZ2+2°mm 1) was added into the reaction flask at room

t enper a ur g, 4T SafokbiofLvif &fﬁ' S M'@ﬂ) 2508 erature for 24 h. -
The solafy\,/em?2 (/l\égs]%e]el%apor at eﬁ o‘ﬁ'. ommﬁ?iéy was é?cftg pi perazine, (671
. ng, 70 moIStemibd24(d,JeBeimdidxol-5-ylrgsthoky)-6-ohlorbpyrazines i on was heat ed under
reflux for 5 h. The reaction mxture was directly | oaded on a short colum

of silica g@la {ditibh 8646 EMHIIBPyEIHS (@s%%,mlmﬁk)%ﬁ%ef&ﬂﬂ aleohol

MeOHI di chl oronet hane (1:9) fur-nished 0.41 g &641/ 6) of the title conpound.
ERVS ndz c#B35imigo2-20 mmePandioxamel(Simhbwas added NaBD(55 14 immingmal joil, §Omg-2ONA0 -
U H20)..C, H,N. 2 . . . . '

2 (-4 Bl alebebfsmturs Thg racrion misiure wos imed ovemgigly Water

2-Chl oro-6 - | A2k B T iQn of

2, 6-di chl J%Eﬁ%ﬁﬁig‘?%gﬁ %&@%&%ﬁ@%aﬁﬁ (%%n ?f’ﬁ%@gﬁégﬁw ) et hanol
(308 ny, 2 frititnand condertiatisa dovdcao finished amoil €015NgHhaEwadaset direttdly 96 ny,
2.2 mol) at roomtenperature. The reaction mxture was stirred over night.

Wat er (0. 5imthe nexé step dBB M zicaled ips 1t CRIZO V) 1264.0862, foand264.0303yi ng

15  Step 2: 2-(1,3-Benzodioxol-5-ylmethoxy)-6-(1-piperazinyl)pyrazine, Acetate.
A mixture of the product from step 1 above (0.54 g, 2.0 mmol), piperazine (0.86 g,
16 minol) and K2CO; (1.00 g, 7.2 mmol) in acetonitrile (5 mL) was heated under
reflux for 5 h. After cooling, ethyl acetate (20 mL) and water (5 mL) were added.
The saved ethyl acetate layer was filtered through a short column of silica get vsing

20  methanol/ethyl ether (1:1) as eluent. This furnished the free base of the itle
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 caled for Cy¢HisNsO3 (M)* 314.1379, found

314.1308. Anal. (CygHsN4O3 - 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-methoxybenzyDoxy]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 mlL) was added NaH (55 % in oil, 144
mg, 3.30 mmol) at room temperature. The reaction mixture was stirred overnight,



_Z'I@CCB) filtrati 0336 and concentration in vacuo gave the title conpound as
an oil 25 (0.55 g) that Was used directly in the next step. M5 "Vz 254
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1, 3- Denzodi oxel - 5-yl net hoxy) - 6- chl oropyrazine. To a sol ution of
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0 niol StemZd-idaiViethexybe W&éﬁé@lmwsﬁpvwwe nPRERE oil, 96 m& 10
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Wt er (o) i i R AR I S A
Na2C03, flolusmal)lagm@zmbgo(qmegmrzamnmacet@ﬁﬁﬁetmwmbﬁéatm& (0.54 g)
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264. 0302, réfbunidr 264. mcocﬂlﬁg&thpl @atate (30 mL) was added. The ethyl acetate
2-(1, 3- Benzod| oxol - | pet hoxy) - - pi eramqr;ﬁ: pyra2| ne, Acetate.
A- i xt ar e layeE was ‘f"lthf“@fiﬁr%@ mle, genstaled wsderer azi ne

(0. 86 0 on I 5 n-il) wa
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This f ulr nicestals Wh@l cfoﬂlg@te&as@hﬁd wnth@qthxlleﬂner@@ﬁrénm ascwm togive (n‘,iéhetsdgéI Tﬂi s
Sol uti hk oLoe E Sompotid: a1 1- Bk HbUS 124 oflpd For aégﬂmﬁfl : f:| ask
Eihidavfﬁnﬁﬁ 1 #ﬁdé%@e#%n%\ngﬁéaﬁiqﬁ&zr &%ﬂ&?@@@i%ﬂ“( 46% of the title

EXAMPLE 5
2-[(2-Methoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine, Dihydrochloride.

2. (
2-(
2, 6-
2.2

Step 1: 2-Chloro-6-[(2-methoxybenzyl)oxylpyrazine.
The title compound was prepared according to the procedure of example 4, step 1

20  starting from 2,6-dichloropyrazine (298 mg, 2.00 mmol), 2-methoxybenzyl aicohol
(303 mg, 2.20 mmol) and NaH (55 % in mineral oil, 96 mg, 2.2 mmol). The yield of
the crude product was 0.49 g (98%) and was used directly as such in the next step.
MS m/z 250 (M)". HRMS m/z caled for Ci2H; 1 CIN, O, (M)' 250.0509, found

250.0522.
25
Step 2: 2-[(2-Methoxybenzyloxy]-6-(1-piperazinyDpyrazine, Dihydrochloride.
The title compound was prepared according to the procedure of example 4, step 2
starting from the product of step 1 above (0.49 g), piperazine (0.86 g, 10 mmol) and
K5COs5 (1.00 g, 7.2 mmol). This gave the free base of the title compound as an oil.
30  Yield 0.43 g (73%). The free base was dissolved in ethyl ether and a solution of HCI
in diethy! ether was added untii no more precipitate was formed, The precipitate was
collected, washed with diethyl ether, and dried in vaccum to give 0.41 g (56%) of the



25 compound: np 124-127T. HRVB Ynlz cal ed for C ~H sN403 W 314. 1379, found
'314.1308. Anal. (CI6H 8N403 - CH3COOH - 1.6H20) C, H, N. EXAAPLE4
2- [ (3- Met boxybenzyl ) oxy] - &( | - pi per azi nyl ) pyrazi ne, Acetate. 3@ Mtfelsl:

2-Chl or 0,65 L{,3:,qet i t oxybeezyi ) oxy] pyrazine. To a solutio
2, 6-di chl oroﬁy#g‘gi nc (444 ng, 3.00 nmmo?§—-and 3- et hoxybenn"i‘?/{tfsmalfo%%gol (455

m& 3.30 mmol ) in dioxane (5 nm.) was added NaH (55 % in oil, 144 ng, 3.30
nmol ) at roomtenperature. The reaction m xture was stirred overnight. 6 NAY

2395 10 O3t T SES SRS WAL Aot (10

m.) were ad m xture was stirred f themfi'ltered.

The filtrafRoiapodrsse A e, dBpgoangacocanvated to give an oil (0. 86 Q)
that was used directly inqt Illéeﬁznext?steg? Msjnlz 250 (M+ID+. 5 Step 2-.

2-[ (3- Met hoxybenzyl ) oxyl - 6- (| - pi perazi nyl ) pyrazi ne, Acetate. A m xture of
t he product_fromstep 1 above (0.57 g, - 2.0 mmol ), piperazine (0,86 g, 10
mol ) and BEXEMFLE@O g, 7.2 nmol) in acetonitrile (5 nL) was heated under

ncetard 1 2GS R Re Al e EnbferaB S Phat b AP S, “Nazoos ana

concent r at ggbpunN@eChldrot R3S ANRSRDRIED oxIWragifiedue was di ssolved in diethyl
.et her. Aceticl:)ugci d (0.5 M) was adgﬁg an!iwtrhe solution was left at room

_ t enper at ur &h¢ BHe sempeund vasprensred anserding tpdhepwogiirectaxampls ddtepdashed wit h

di et hyl et . ' ' ' (s fil titl
compound: - P tiol .6 PebiPrBRehis kPl fB0%ath B bt tadond) | 1 °
300. 1589. @75mg, (33 Ghbdf)hd Natl G330 Binefal o) 144MNng 153K The solid

2-[ (2- Met hoxybenzyl ) oxy] - 6- (| - pi perazi nyl ) pyr.azi ne, \Waydrochl orl de. Step
1. - 216n1 opredBet was adlested. yrashed with Watssy egdo iR .77 8 (100D asdmnd was

d ' 4 ting ft
D8P ci oS aE phidfict ot BEPESHY n the SR S8 A anBifeRl i PuBh ST ' 105" o
2.20 mol ) reen@taledRd(ffdm Heihyl ehadliedaneihp 709178, M3 A/z250IQM+H)eAydlel d of the

crude product was 0.49 g (98% and was used directly as such in the next
st ep. (C11H;CIFN;0) C, H, N.

15 . Step2: 2—[(3,S-Diﬂuorobenzyl)oxy]fﬁ-(l-piperazinyl)pyrézine, Acetate,
The title compound was prepared according to the procedure of exampie 4, step 2
starting from the product of step 1 above (0.51 g, ~ 2.0 mmol), piperazine (0.36 g, 10
mmol) and K2CO3 (1.00 g, 7.2 mmol). Yield 0.49 g, (67%); mp 70-72 °C; HRMS
m/z calcd for CisH;¢FaN4O (M) 306.1292, found 306.1292. Anal. (CysH;cF,N4O -

20 CH3COOH-H»O0)C, H,N.

EXAMPLE 7
2-(11,1'-Biphenyl}-4-ylmethoxy)-6-(1-piperazinyl)pyrazine, Acetate.
Step 1: 2-([1,1'-Biphenyl]-4-ylmethoxy)-6-chloropyrazine.

25  The title compound was prepared according to the procedure of example 4, step 1
starting from 2,6-dichloropyrazine (444 mg, 3.00 mmol), p-phenylbenzyl aleohol
(607 mg, 3.30 mmol) and NaH (55% in mineral cil, 144 mg, 3.30 mmol).
Recrystallization'ﬁ'om hexane gave 0.55 g (88%) of the title compound: mp 86-87
°C. MS m/z: 297 (M+H)". Anal. (C17H;3CIN,0) C, H, N.

30
Step 2: 2-({1,1"-Biphenyl]-4-ylinethoxy)-6-(1-piperazinyl)pyrazine, Acetate.
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10 product was collected, washed with water, and dried to give 0.77 g (100%
of the crEAMRMIU8t that was used directly in the next step. An anal ytical

I | 1] iethyl /h . nip 70-71 'C. M5 m
SO S 2R bR By b SRR etk s
2-[(3,5-Di fgtéiplpmg}&@mi_@hk}?%ue?ﬁgagbmbw| ne~, Acetate. The title

conpound was prepared according > procedure of exanple 4, step 2
starti by f Tomtitleecommodnd wappreparep accoxding to the psacegure.of 2xampladostsp 1pi per azi ne

(0.86 g, 10 _nmo ] 0 7 220 N Y 0,4 (67%: np
70-72 OC; FRREEE ﬁ@%g‘ﬂéﬁyﬁ“%ﬁ%%3%%3’93??82%@5‘??&5%%%’11292. Anal -
( Cl SH16F2N4fkohoPG 1836830 mmbl) Ghd Qak (5584 imiNEtaFoil, 144 mg, 3.30 mmol).

The crude product (0.92 g) was used directly in the next step. MS m/z 269 (M+H)".

15  Step 2: 2-[2~(3-Chlorophenyl)ethoxyl-6-(1-piperazinyl)pyrazine, Acetate. p

" The title compound was prepared according to the procedure of example 4, step 2 |
starting from the product of step 1 above (0.81 g, 3.02 mmol), piperazine (0.86 g, 10
ﬁ:mol) and K,COs (1.00 g, 7.2 mmol). Yield: 0.75 g (65%); mp 118-119 °C. HRMS
m/z caled for C1eH9CINZO (M) 318.1‘247, found 318.1249. Anal. (C15H;6CINO -

20 CH3COOH)C,H,N.

EXAMPLE 9
6-(1-Piperazinyl}-2-pyrazinyl 1,2,3,4-tetrahydro~1-naphthalenyl ether, :Acetate.
Step 1: Z-Chloro-ﬁ-(l,2,3,4-tetrahydro—1-_-naphth alenyloxy)pyrazine.
25  The title compound was prepared according to the procedure of example 4, step 1
| starting from 2,6-dichloropyrazine (444 mg, 3.00 mmol) and 1,2,3,4-tetrahydro-1-
naphthol (488 mg, 3.30 mmol) and NaH (55% in oil, 144 mg, 3.30 mmol). The crude
product (0.86 g) was used directly in the next step. MS m/z 261 (M+H)".

30  Step 2: 6-(1-Piperazinyl)-2-pyrazinyi 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 mmiol), piperazine (0.86 g, 10



1 11-Biphenylj-4-yl nethoxy)-6-(I-piperazinyl)pyrazine, Acetate. Step 1:

2- ([
2-([1,1 -Biplienyll-4-yl met boxy) - &chl oropyrazine. 25 The title compound was |,
prepared according to the procedure of exanple 4, step 1 starting from

2, 6-di chl oropyrazine (444 ng, 3.00 mm 1), p- phenyl benzyl al cohpf MA{ @8JF i ng,
3. 30 rmolyo @d4ddH (55% in mneral oil,_ 144 ng, 3.30 m n gowsEoi/o2s69
Recrystal lization from hexane gave O. 552%1"(88% of the title conmpound: np
86-87 'C. Msinlz: 297 (MHIW Anal, (CL7H13CIN20) C, IL R 30 Step 2:
2-([I,1 1-D phetty~-4-yl met boxy)-6-(I-piperazinyl)pyrazine, Acetate. 16 MAY
2005 WO 02448 pénc KZGOE’(IH)@%G.Q by, YieH: 0.59 L¢STR)REY 160-163 °Cd8a/ed
according to the procedure of exanple 4, step 2 starting fromthe product
of step | appyavf'OHERIME m/2 c8ldd forel, hH, N 02 B 06179, Bsi@ 3101799, Al ) and
K2CB (1-00 & 7.2 mol ). Yield: 0.35 g (441/6); np 102-104 IC, |IRMB i?zlz
cal cd for CRLEEZ2NND - UH3EOOH)IA, H,fMdund 346. 1777. Anal . (C2j H22N4O 5 -
CH3COOH - 0.55H20) C, I-L N EXANPLE9

2-[ 2- (3- Chl orophenyl ) et boxyl - 6- (I - pi perazj nyl ) pyrazi ne, Acetate. Step 1:

2- Chl org- G-EMJ;PJ'I? ophenyl ) et hoxy] pyrazi ne. 10 The title conpound was
prepared ac t'0 the procedure of exanple 4, step 1 starting from

2, 6-di chl or [yl : | al cohol
(515 1 g, 32 S Easdrantled e TR el o g Ry | o T e
crude pr oduStep(10 20Chiprostafi4+(triflueionethylbenayl oxy} pevarivet ep. MS M z 269

N e S R A

exanpl e 4, §h@eFons LF-ditRIe Wﬂeh]aw d9.0b nhol§ kP4 krift Bz, 3. 02
mol ), pi perazi ﬁgr’o (0. 861 ,mff nmo g%g cho,%y(l- 00 g?&?.ﬁlgﬁ%nlml ). Yield:

0. 75 g 106554i69hol g8 1118, 3.39 mmol) pRhN %dnmaeerloil, CA4 Egy G13UBmEH\W 318. 1247,

601 Pl por akryy BBt SR Pt .6 s (i g e . hetap g S L

Acet at e. °C.

MS m/z 289 (M+H)". Anal. (C;,HsCIF;N,0) C, H, N.

15 Step 2: 2-(1-Piperazinyl)-6-{[4-(trifluoromethyl)benzyl]oxy} pyrazine, Acetate.
| 'I'hé title compound was prepared according to the procedure of example 4, step 2
starting from the product of step 1 above (0.54 g, 1.89 mmol), piperazine (0.86 g, 10
mmoi) and K5CO; (1.00 g, 7.20 mmol). Yield: 0.36 g (48%); mp 84-85 °C. MS m/z
338 (M)". HRMS m/z caled for C16Hy7 FaN,O (M)" 338.1054, found 338.1063. Anal,

20 (CpeH17CIFaN,O - CHsCOOH) C, H, N.

EXAMPLE 11
2-(1-Piperazinyl)-6-(3-pyridinylmethoxy)pyrazine, Acetate.
Step 1: 2-Chloro-6-(3-pyridinylmethoxy)pyrazine.

25  ‘Thetitle compound was prepared according to the procedure of example 4, step 1
starting from 2,6-dichloropyrazine (444 mg, 3.00 mmol), nicotinic alcohol (360 mg,
3.30 mmo}) in dioxane (5 mL) and NaH (55 % in oil, 144 mg, 3.30 mmol). The crude
product, obtained as an oil (0.72 g), was used directly in the next step. MS m/z 221
o).

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



Step 1. 2-Chlore-6-(1, 2,3, 4-tetrahydro-I-nap~t hal enyl oxy) pyrazi ne. 25 The
title conpound was prepared accordi-ng to the procedure of exanple 4, step 1
starting from 2, 6-di chl oropyrazi ne (444 ng, 3.00 mol) and :

1, 2,3, 4-tetrahydro-1- naphthol (488 m& 3.30 mmol) and NaH (53NN B, 144
ng, 3.30 nWwolop/4068ée crude product (0.86g0) was used direcBCTSENMSEhext
step. MS mz 261 (MtH)+. 30 Step 2: 6-(1-Pi perazinyl)-2-pyrazinyl

1,2, 3,4-tetrahydro-I|-napht hol enyl ether, Acetate. The title conpound was
prepared according to the procedure of exanple 4, step 2 starting fromthe
product of suapl)anddeafdy(-00%, .2 mmed. ¥iald:)0.73¢ [ %yimpo3-8986; MS 28 6 MAY
2005 WO 02/4045q -28- PCT/ SEQ /02, -s69 mmol,) and K2CO3 (1.00 g, 7.2 mmol).
Yiel d: 0. 59231Qdk+ FRMS /s calgd for&z1aH 7N &), 2731833 ipund 33V 4351 Analal cd f or
C18H22N40 W 310Q. 1794, ynd 310.1799. And. (CISH22N40 - CH3COOH) C, H, N 5
EXAWE 10 &(ﬁaﬂpéﬁﬁ:%ﬂ@ﬁbg(ﬁﬁ(t ri fluoromethyl)benzylioxyl pyrazi ne,
Acetate. Step |- 2-Cbloro-6-([4-(trifluoronetkyl)benzyll oxyl pyrazine, The
title conpound was prepared according to the procedure of exanple 4, step |
Starting frexeid ¢l oropyrazine (444 ing, 3.00 minol) and

4-trifluoronet hyl benzyl 10 al cohol (591 ng, 3.30 mml) and NaH (55%in
m neral oi | 2-(14Bipenaging)-8c2r(Byiyyidimedethexypyrazine, dnetateom hexane gave 0.91 g

502, S AR il 2 209 (7111 (4
2- (1 - Pi per aziyayik-crrigiofind it blepica MBS, RE B BRI RAZHPR 4, degat e, The

~ title conmpound was prepared accordi nﬁgﬁto t he procedure of exanple 4, step 2

starting fr startingfremokitrdichliropyrasng (4dave 3 mmod) and 236 -pyisty))ethpigder azi ne
(0. 86 10 ) K. 1o 7.. 20, pamal), . Yi.eld: 0.3 8% ; np
ba: oo 10 ' NiadRe) 330 e fohr (ot nfing® BTk me 30 o g otvde 1054,
found 338. 1@fRuch\ablaineds o8l 621 o5 8RB0/ 1EHR waeWhd Grectly if\the rax¢MeH.E11
2- (1 -Pi perazinyl) - 6-&:}3{5+pyri di nyl met boxy) pyr azi ne, . Acet At e.

MS miz 235 . :

Step 2: 2-(1-Piperazinyl)-6-[2-(3-pyridinyl)ethoxy]pyrazine, Acetate.

15  Thetitle gompound was prepared according to the procedure of example 4, step 2
starting from the product of step 1 above (0.62 g, 2.64 mmol), piperazine (0.86 g, 10

mmol) and K2CO; (1.00 g, 7.2 mmol). Yield: 0.40 g (44%); mp 90-91 °C. MS m/z
285 (M)". HRMS m/z caled for Cy5HoNsO (M) 285.1590, found 285.1598. Anal.
(C15H10N50 » CH3;COOH) C, H, N.

20 |
EXAMPLE 13
2-(2-Furylmethoxy)-6-(1-piperazinyl)pyrazine.
Step 1: tert-Butyl 4-(6-chloro-2-pyrazinyl)-1-piperazinecarboxylate.
A mixture of fert-butyl 1-piperazinecarboxylate (5.07 g, 27.2 mmo}), 2,6~

25  dichloropyrazine (3.38 g, 22.7 mmol), and KaCO; (4.09 g, 30.0 mmol) in acetonitrile
(20 mL}) was stirred at 65 °C for 12.5 h and for a fusther 15 h at room temperature.
Ether was added and the suspension was filtered. Concentration in vacuo furnished
the crude product as an oil that crystallized upon standing. Purification by
chromatography on silica ge} 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 C13H;6CINSO, (M)*
298.1197, found 298.1211. Anal. (C;3H;9CIN;O;) C, H, N.



Step 1: 2-Chl oro-6-(3-pyridinyl met hoxy)pyrazine. 25 The title conpound was
prepared according to the procedure of exrmple 4, step 1 starti-ng from

2, 6-di chl oropyrazine (444 ng, 3.00 mmol ), nicotinic alcoholngifﬁApgw 3.30
mol ) in dioxane (5 nL) and NaH (55 %in oil, 144 ng, 3.30 . & crude
product ~Webe2od&d as an oil (0,72 g),_sps used directly iPCT/SENMNR® step. M5
MLz 221 30 Step 2: ?-(1-Pipeirazinyl)-6-(3-pyridinyl methoxy)pyrazine,
Acetate. The title conpound was prepared according to the procedure of
exanple 4, step 2 'n from e rodyct of step 1 above (0.74 g, 3.35
mol ), pi peteRZ fCh "8 Iper Azl WD 02/ 40456 - 20- PCTI SEQ / 02569

ol ) 209 Kok Findmodofony cm{@ﬁégmv%@%%ﬁ%w B 1425, anal.
(C141 | 17 Noftided Gla kﬁm}bluﬁbn dﬂhepxbdu& dEX@RNTLAEDRe (5.79 g, 19.4 mmol) in
2-(1-Pipeirazinyl)-6- (3- pyr idifra gz Let hoxyl pyra2| ne, Acetate. Step 1:

2- Chl or o- @F@D{@ﬁpﬂﬁbﬁzﬂ%ﬁ Boky hiand 1-5raf stirrips, @d*ﬁmﬂmmm@ pr epar ed

22 6-di oni o gy aoft RASERYE Er Ry FEABL il + 3 BeblNS OB 10 (05

mg, 3.30 nagakd aﬁ@&d‘i@ﬂtﬁ&%bﬂtﬁﬁt@ﬁ:ﬁhdﬁﬂwﬂéﬁnﬂaaﬁm:imp*rhe The crude

product, obtained as an oil (0.62 g, 88%yield), was used directly in the
next st ep. codibindd o28sic(iyerSwere dRied (KyCO;), filtered and concentrated in vacuo.
2- (1 -Piperazinyl) - 2-(3-pyridi nyltietboxy yrazine, Acetate. 15 The title

conpound whEs P‘ééﬁc&@ o) 9d thedi @ﬁﬁhgbtf)’eﬂs?‘é[rﬁﬁll@- 4, step 2 |

(0786 o f’?%ﬁ%{@%%ﬁ%ﬂ%@f%@%@h%% R ufls TP Pera e,
:90-9110C. Ms Mz 285 (W BRVS nWZ cal ed for C15H -gN50 M- 285.1590, found

285.1598. Anal . oA ~D €, | FL. N 20 EY, 420PLE 13
Step 3: 2—(&%‘“rﬁmetﬂoxy)-6- 1-piperazinyl)pyrazine.

K-#-BuO (1.55 g, 13.8 mmol) was added to a mixture of the product from step 2

above

(1.40 g, 7.05 mmol) and 2-furanmethanol (5.3 g, 54 mmol). After being stirred for
15  7.5hat 110 °C, the mixture was applied onto a bed of silica (16 x 6 cmy). Elution

with CHCl3/MeOH . (95:5 followed by 90:10) furnished 1.35 g (74%) of the title

compound as an oil. HRMS m/z caled for Cy3H;6N,O; (M)" 260.1273, found

260.1276. Anal. (C13H1eN:05) C, H, N,

20 EXAMPLE 14
2~(2-Phenylethoxy)-6-(1-piperazinyl)pyrazine, Maleate.
K-#-BuO (0.80 g, 7.13 mmol) was added to a mixture of the product from example
13, step 2 (0.638 g, 3.21 mmol) and 2-phenylethanol (5.62 g, 46.0 mmol). After
being stirred for 5 h at 105 °C in a sealed flask, the mixture was applied onto a bed of

25 silica (16 x 5 cm). Elution with CHCla/MeOH (97:3 followed by 90:10) furnished
0.68 g of an thick beige colored oil. This material was redissolved in ethyl acetate
and K2CO3 was added. Filtration and concentration in vacuo furnished 0.67 g (74%)
of the free base of the title compound as an oil. HRMS m/z caled for CigHaoN41O
(M)* 284.1637, found 284.1630. The free base was converted into its maleate salt

30  which was recrysiallized from MeOH/ether: mp 166-168 °C. Anal. (C;gH0N40

C4H404) Cn H: N.



242-1~aryl met hoxy) - &I - pi perazi nyl ) pyrazine. Step 1: terl-Butyl

"4- (6-chl or o- 2- pyrazi nyl ) -1 - pi perazi necar boxyl ate~ A mixture of tert-butyl |
- pi per azi necar boxyl ate (5.07 g, 27.2 mmol), 2,6 25 diebl orop RE 5(3 39 g,
22,7 mml%v %q‘q #2C38B (4.09 g, 30.0 mml) in acetonltrlle

stirred a E%or 12.5 h and for afiluther 15 h at roomterrperafure

Et her was added and the, suspension was filtered. Concentration in vacuo
fluni shed. the crude product as an oil that crystallized upon standing.
Purification by chromatography on silica gel using ethyl acetatchi-hexane
(6:4) as elme 6.1 g 30 (90% of the title conpound as a solid. |IRV5
m z cal ed $oa NAO2 W 298. 1197, found 298.1211. Anal.

(C13H19C . D 02140456 - 30- PCT/ SE01102369 St ep
.2 6-Chl orNiﬁ@'FF“f}F{ 4} zﬂ’%f%&)i’gp Ue™* A solution of trifluoroacetic acid
(TFA;, 6 M)Stb?ldggmhmr@.ﬁquﬁpﬂj aﬂh)e. was added to a stirred solution of

t he product of ste above 65 79 19.4 mpol ) in dichloronmethane (20 nl)

.at 0 O3 Afh%@lmeﬂlodfﬂéth@ﬂsﬂﬁ @)ﬂ%rﬁﬂ%tﬁaaﬂﬁmﬁgﬁal portions 5 (10 nL and 5

it ur e wad EHrERERRRHIRIAR A Y SRR AB T *COn ed

-organi c | ay@é]ﬁoir@{j@ﬁfel ed (K2CX3), filtered and concentrated iii vacuo,
This furnished 3.49 g (501/0) of the title conpound as a |light yellow solid.
*Pr evi ousl y(2dé£;|1176e@111013 Afte5 mip of starBg At reomdemperatusy dugn2-basynig's 4, 082, 844

o} e A4 G BT MERL BEE  n 55 3 8
sl 108 SRR e i 30 O e BB AT, -

El ution gr-rgé o gn%gg g (740/<)
ofthe tit I e oun %Haa%é-sivér bwﬁ yc@?%%ﬂmwﬁé%ﬂl @Nﬁ%ﬁs
260. 1273, fextracted 34th didid@omatinne (3 C20MIENDIR) colibikéd digardio LEks\RIE 14

dried (KCO3), filtered and concentrated in vacuo. The brown-yellow oil obtained

was purified by silica gel chromatography (18.5 x 4 cm) eluting with 7-hexane/ethyl
15  acetate (90:10). This furnished 1.47 g (48%) of'the fitle'compound as a light yellow
solid. HRMS m/z caled for CgHsCIN,O (M.)+ 180.0090, found 180.0092. Anal.

(CsHsCINzO) 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 mmo}), piperazine (1.28 g,
14.9 mmol, K2CO3 (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, filtexed,
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 concenirated in vacuo to
afford 0.77 g (64%) of the title compound as a light yellow solid. HRMS m/z caled

for Cy,H;aN20 M) 230.1168, found 230.1170. Anal. (C1oH14N40) C, H, N,

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



2- (2- Phenyl et hoxy) - 6- (| - pi perazi nyl ) pyrazine, M eate. K-t- BuO (0.80 g, 7.13
nmol ) was added to a m xture of the product from exanple step 2 (0.638
g, 3.21mmol) and 2-phenyl ethanol (5.62 g, 46.0 nmol). Afte ﬁ)ﬁmn@gyl rred

for 5 h afyolReiss i N a scaled flLask, the m xture was appli { bed of
25 smca?le X 5 cm. Elution with CR@?.B‘/NEO—l(Q?SfoIIowedﬁ%/@ *10)

fornished 0.68 g of an thick beige colored oil. This material was
redi ssolved in ethyl acetate and K2C03 was added, Filtration and
concent r at ilghDimethaaryethbr (126 Indd) vois Gddeg] 10 a40ixjre off t he free base of the

284, 1630, THEWS B IPRBO R EEd0) (Y B0 S ERl @2 30 whi ch was

recrystalli %g%fgf,% A Vether: np 166-168 OC. Anal. (Cd 6H?. ONA0O - CA04) C,
H N 6 I\/A 2140456 -31- PCT/ SE01/02569 EXAWE 15

2- (2- Furyl X2.83(g, 1pi3penml) Afte) Piymavdistirrify srodbm-tedpéshines, fridflitnéBr y| ) pyr azi n&
5 1,2-Dinet boxyet hane (130 ni) was added to a m xture of

t ot r aki $( t Ybiopirenatighd rﬁ, h@;i pethobh dllewed by agoews M CO; €0 MuRASi ML pweke2, 6-

di chl oropyrazine (2.55 g, 1 nmmol). After 5 min of stirring at room
terrperatur@ddtﬁd)ﬁfbﬁmﬂﬁgﬁdif@ﬁbeatﬁbﬂde 1w 1 24 [TLC monienng) byt ®ih#nwed by aqueous

Na2C03 (30, ni; 0, The m xture s h d. at refluxfor I h
[ TLC noni té\%@gﬁ?ﬁgyl&ﬁ?ﬂaﬁa ﬁ%gjgwe $ fayFrs Xeess sqpar dltgﬁail BERVRISY er s wer e
separ at ed bR 5@&?

di chl ororact a%%ﬂy%%oo nim_?}ﬁ%hmg@g%%ngémo?giﬁ?@%aye " P&g dric,d

(K2CB), fivdredred @RsCOHNHRetd andebncentvtalin vadiae Thedrewhish bidebiatdedobt ai ned
was purified by silica_gel chionmatograp 1y (18.5 x 4 cm eluting with
i n- hexab@/ emlpumﬁed@yts&cgg@bmom@pgrawhyé &ruﬁnn@mh@ngmﬂughmeoatbod the title

80, 0000, ~ 2paaid®TasY oouSHmiRf s £ B RS Combiyntdy g ol
2-(2-Furyl )sgﬁa(ﬂmwswz%idmw lemezt wﬁdqbsbﬁéa Riffluct from step

1 above (O , Pl perazin
(CsHsCINLS) C, H, N.

15 Step 2: 2-(1-Piperazinyl)-6-(3-thienyl)pyrazine.
A mixture of the product from step 1 above (1.04 g, 5.29 mmol), piperazine (1.32 g,
15.3 mmol), and X5CO4 (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 CHCIg/MCOH
@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 itle compound as a yellow -

sticky oil. HRMS m/z caled for Cr2H;4NAS (M)* 246.0939, found 246.0943. Anal.
25 (CizHiNaS) G, 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, 8.5 mmol), benzylamine (1.15 g, 10.7
mmol) and K3CO3 (1.65 g, 11.9 mmol) in acetonitrile (6 ml.) was heated at 85 °C for



sSeal ed..pyrex flask at 85 "C for 3 h. The mxture was diluted with

di dbl oronethatie, filtered, and concentrated in vacuo. The oily residue was
purified by silica gal chromatography (18 x 4 cm) to furnishigaMelisw oil.
“Thi s mat em@b2/ymse r edi ssolved in 25 a.snmall volume of CHG@EGH/etdMs609: 1)
and filtered through a short (4 cm pl of alumna eluting with ether/ MeCH
- (96:4). The filtrate was concentrated in vacuo to afford 0.77 g (64% of
the title conpound as_ a | iﬁht ellow soljd. BRALS nilz caled for C121114N40
W 230. 1168, 1¥ bimeiseadel morgoilasknahe repetionmiziure yapdilgted witbalighimppethege,

2-(1-Piperazi -5- (3-1hi I L. 0Ey . . .

2. chi or o- 6 T b GortebileEr i vaBid A3 oy SUREReSitye wan glgsotvegn a small

PCT/ SE01/ 02afime bf ZaciaiiBl 4y eilitd B9 silit2 Qcirdutoniias 8t emyhisihglr € of
tetral ds(tri PheBYl PhOsPhi ne)pal | adium (0) (0.87 g, 0.75 ninol) and 2, 6-

di chl or opy rGHChEMEOINP8L2) 16 chenti AclejondAfurificaticn (S10p; db x4 cm) nsige EH0pom

t enperature, thiophene-3 5 boronic acid (2.09 g, 16,3 mol) foll owed by
‘aqueous 5 Nk 78@Beppiupishal M gURd “ohelitbe titly pempeund as @ light yelloxt sadidaHRMS | ux f or

2 h [TLC nonjtori Y. .S -.h et.hyl e (85:.19)] | ayers
wer e separ dt’}é’&aﬂiﬁggﬁﬁ@. IP%QMr gfﬁ&ﬁ% %‘Véfl@ﬁgﬁsﬁﬁéﬁié%ﬁmgﬁﬁiwth et her
(2 x 100 .NThe conbi ned organic layers were dried (K2C33), filtered and
concentratedih vacuo. The browni sh oil obtained 10 was purified by silica
gel chromatography (18 x 5 cm eluting with n-hexarielethyl acetate
(85.15). This fin-nished 1.46 g (45016) of the title conpound as an

of f-white Step2sN-Bewsl-6r(l-piperagmyDol-PrFienne.s W 195. 9862, found 195. 9868.

Anal . 4 CSHSC. 2 2 (] o P i gyl ) - & 3-thienyl "ne A
it ur 806t e Runssd of the blodlol Sonts®h gbote b 355 0T ARMDY pligtlelid Bl ) VT ¢
(1.32 15. 3 1.6ummdol) aﬁ@ﬁtzfag@.ocgp?.%ﬁol)r%aﬁxmmm afkdafil dt b ec(6 nL) was

heated in a seal €d pyr o l'ask at 95 for 8.5 h. The reaction m xture was
di | ut ed wi tfior 10hdtnb eeaderbpyren Haskf The saetion mindure ovaselilntedavit n vacuo. The

m. -sol i i ) ]
s¢€ solid c{ir?li:)r%g:%thvia%g, filtered and concentrated in vacuo. The red-brownish residue was

dissolved in a small volume of CHCl;/MeOH (9:1) and purified by silica gel

15 | chromatography (15 x 4 cm) using CHCLy/MeOH (95:5, followed by 9:1) as eluent.
The free base was obtatned as a brownish solid (0.9 g, 3.33 mol) that was redissolved
in methanol (10 mL). Maleic acid (0.45 g, 3.83 mmol) in methanol (5 mL) was added
and the salt was precipitated out by addition of ether. The salt was recrystallized
from MeOH-ether and finally converted back to the free base by alkalinization (10%

20  aqueous Na;COs) and extraction with ether (5 x 60 mL). The combined. cther layers
were dried (K»CO3), filtered and concentrated. This furnished 0.36 g (23%) of the
title compound as a light yellow powder. HRMS m/z caled for Cy5HoN5 (M)
269.1640, found 269.1641. Anal, (C15H9Ns) C, H, N. '

25 EXAMPLE 18 _
1-[6-(2-Thienylmethoxy)-2-pyridinyl]piperazine.
Step 1: 2-Chloro-6-(2-thienylmethoxy)pyridine.*
K-t-Bu0(1.70 g, 15.1 mamol) 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



20 purified by colum chromatography on silica gel (IS x 5 cm using .
CHC13/ MOH (9:1) as eluent to furnish an oil. This material was redissolved
in ethyl acetate, filtered, and concentrated in vacuo. Thisqgaug %0598 9

(759 of wWder/ddikd € corrpound as a yellow, sticky oil. FI Rﬁ@ngﬂmg%cd for
Cl12111 4NAS W 246. 09. 39, found 246. 0928 —Anal . 25 (C 7. H 4N

EXAMPLE 17 N-Benzyl-6-(I-piperazinyl)-2-pyrazinamrte. Step 1:
N- Denzyl - 6- chl or c~2- pyrazi nam ne. 30 A m xture of 2,6-dichl oropyrazine.
(1.31 g, &:eﬁctmm:bturehwwﬂsaﬁhreughla ¢&lugn of Qilica usng kheamsk/dRA@RekE. 65 g,

02140456 G595 PRiEE /43S égmgntﬁc“@%aﬁéﬁyﬁiﬁﬁ%%&% SHRUREhot i on
Vacuo,  ThaR o LR Bl BP AT B BB b L R RO BRI ol -

and purifimg QkdSot OSHLDTRL.00 8N Byurdd 2 50042 ARl C
(98:2) as oluent. Ac‘shg-(l:sgﬁlg plr}lr‘/Pflcatlon (Si2; 16 x 4 Lmlf’%@l ng ():HClS 5 as

el uent 5Ri nHsNo#Pretidmslygle¢Bibél imEP 088490.t | e corrpound as a light yellow solid. -
HRMS ink caled for G jH oCIN3 W219. 0563, found 219.0568. Anal. (d
IHOCIN3) C, H, N Step 2: N-Benzyl-6-(l-piperazinyl)-2-pyrazinamne. 10 A

m xt ure of dyg ﬁl@‘i’ 5.7 mmol ), piperazine (1.0
g, 11.6 S&P% T Iﬁgﬁ%w?la&&g)b %‘?ﬂﬁéw IOxane (3 mL) was heated at
160 *C foAnhlxmrbofﬁ:leq)r&hmtﬁdmrsyapeka]id\ms(k.ss“gh’é%mdslb,qnpeﬁamﬁmﬁessl\gs diluted
with dichloronmethane, filtered and concentrated in vacuo. The -red-brownish

resi due \/\/a%79m@@bm&2¢93@2h&|6 58 gunelhin asetogiwdedf mlorwischeateyi 2825 puri fi ed

b | h 5 4 c CHC1 95:5, foll d
-:~“b§ 3‘1 |Q%§t% gﬁ’f’ﬂh “%;@%Wg%‘f st g&ﬁﬁ%ﬁ olid (8 90\31,e
3.33 rm'> chtaﬁbr ﬁltér’é@%ﬂ@%udeﬁtrﬁiﬁ&% o1 garmsoﬁ@&@sida kd (0.45 g~

3.83 mml ) Tn rret andl (5 nl) was ad e salt was preci pltated out

by addi ti quurifleddytuilica gENE 6364 bm)abronetsgtsptil dsimaCUHCHLMeOMOH ) ak her and
finally converted back to the ftee base by al kalinization (10%
eluent. Solvents were evaporated and the oily residue was redissolved in CHCla/ether

(1:1). Filtration and conceniration in vacuo furnished 0.78 g (47%) of the title
- 15 . compound as a beige oil. )
HRMS m/z caled for Cy4H7N;08 (M)* 275.1092, found 275.1101. Anal.

(C14H1/N308) C, H, N.

EXAMPLE 19

20  2-(2-Phenoxyethoxy)-6-(1-piperazinyl)pyrazine.
Step 1: 2-Chloro-6-(2-phenoxyethoxy)pyrazine.
K-+-BuO (1.61 g, 14.3 mmol) was added portionwise to a stirred mixture of 2,6-
dichloropyrazine (2.03 g, 13.6 mmol) and 2-phenoxyethanol (2.54 g, 18.4 mmol)
in dioxane (8 mL) at 0 °C (ice-bath). After 5 min of stirring, the ice-bath was

25  removed and the mixture was stirred at room temperature for 1 h. The reaction
mixture was diluted with ether, filtered and concenirated ir vacuo. The oily residue
was purified by siﬁca gel chromatography (18 x 5 cm) using n-hexane/ethyl acetate
(92:8) as eluent.
This furnished 2.92 g (86%) of the title compound as a white solid. HRMS m/z calcd

30 for CyoH;;CIN2O, (M) 250.0509, found 250.0511. Anal. (C12HnCIN20,) C, H, N.

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



20 aqueous Na2COB) and extraction with ether (5 x 60 nL). The conbi ned et her
-layers-- were dried (K2C3B), filtered and concentrated. This furnished 0.36 g
(23% of the title conpound as a light yell ow powder. HRVS :jfﬁz ﬁ@?@? for
C151119N5 (W 269. 1640, found 269.1641. Anal. (g sH 9N5) C, H, M EXAWLE
IS 1-[ 6-YVRORHOEE3 | met hoxy) - 2- pyri di ngkl_pi per azi ne. St e@CI/SE01/02569
2- Chl or 0- 6- (2-t hi enybnet hoxy) pyridine.* K-t-BuO (1.70 g, 15.1 mmol) was
added portionwise to a stirred m xture of 2-thiophenonethanol (2.14 g, 18.7

I d 2, 6-dich | di .13 3 nL) at
oom t emperh bt ate S EERKURH Rimstrt wave (h ol padl LB beelieiane (3 L) v
dded. Aft f Y d ShAd ; 5 WO
8248456 -3%'%gg%I%C]]ﬁ%iglz)gdélgq%?%:(igg?émi%ure lgl\ailgacggsse SWU% a colum of

_silica usingatadnexapgee ik fAgEians °Ci8D4 AT RsRbstRMt mixfrs GaOBuBAr i fi cation
on silica (16 x 4 cm using n-hexane/ethyl acetate (9:1) Furnished 3.0 g

(939 of t hdth dichlercmaibeus diltarsdzand cgheentrated dr vituoBRvBlighidirowmbendi-f or
S bR el G b O Ty ©
1-[6- (2- Thi -2 eh%hi g ' ' ' ; d
rom step ICRLRROEEND S iy, St REAELARa dir fdshb iRty g T ONT
K2CC8 (0- 9}%rﬂssoﬁreﬁ%nr9@g>c%@%gﬁﬁ. ggf{gﬁ%ﬁld(c%neaauawaﬁ ehs Suflbhd > 10 125

OC for 6.5 I'n a seal e reaction mxture was diluted with
di ebl OrOﬁetlarse%(ési%}@méﬁﬂadompmmts@aﬂﬂfé solld VAIRMS m/Ehalcdsi - sol i d resi due
was purified by sili ca gel (16 x 4 om) chromat ography usi ng CHCL3/ MeCH
(9:1) as &qsEaiN.CadM)e 3081584, foundB0611878.dAmad Q1 Hi20d10y) C.d3iMue was

‘redi ssol ved in CHCl3lether (1: 1). Filtration and concentration in vacuo

furni sh@&d 0. 78 g (47% of the title 15 conpound as a beige oil, IFRAIS W7
cal cd for W{ W 275. 1092, found 275.1101. Anal. (CJ4HL7N30S) C, H,
- (2- Phenoxyet boxy) - 6- (| - pi per azi nyl ) pyrazi ne.

N. BXANTI E
: 2-(Benzyloxy)-6-(1-piperazinyl)pyrazine.*

A mixture of the product from example 13, step 2 (0.73 g, 3.68 mmol), benzyl
alcohol (9.4 g, 87 mmol) and K--BuQ was stirred at 125 °C for 4.5 h. The reaction

15  mixture was purified by silica gel chromatography (13 x 5 em) using CHCly/MeOH

(7:3 followed by 9:1) as eluent. Solvents were evaporated off and the residue was
redissolved in ethyl acetate. Filtration and concentration iz vacuo furnished 0.90 g

(90%) of the title compound as a beige oil. IRMS m/z calcd for CpsH N0 (M)
270.1481, found 270.1482. Anal. (Cj5H;3N4O) C, H, N. *This compound was also

20  characterized as its maleate salt: mp 155-156 °C. HRMS miz caled for CisH1gNsO
(M)* 270.1481, found 270.1482. Anal. (Cy5H;gN4O - CH404) 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 KCO; (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 CHCl; and filtered through a pad of Celite. The pad was
washed with several portions of CHCly/MeOH (95:5). Solvent removal i vacuo

30  furnished a dark brown oil which was purified by column chromatography on silica
gel (14 x 5 em) using CHCl3/MeOH (95:5, followed by 90:10) as eluent. The brown



Step I: 2-Chl oro-6-(2-phei noxyet hoxy) pyrazine. K-t-BuO (1.61 g, 14.3 mol)

was added portionwi se to a stirred mxture of 2,6- dichl Oroﬁé&ﬁ‘éi ng (2.03 g,
13.6 mml) and 2-phenoxyethariol (2.54 g, 18.4 mmol) in di ZQG m) at O
" C (ioe-bavopdeseer 5 mn of stirri ng, 5 he ice-bath was 2BCrsEsvegsend t he

‘m xture was stirred at roomtenperature for | h. The reaction mxture was

diluted with ether, filtered and concentrated in vacuo. The oily residue

was purified _by silica gel chromatography (18 x 5 cm wusing n-hexane/ et hyl
acetate ( 921.1é§/-6§§) &/as stkiectqthtogrepeatedealunn ghrogatogeaphy, fivgt on silica g811(48 conpound

2 L ks SR D S R Nl 0
2-(2- 94. ' b ' o 0456 - 35-
Pt/ SE01105585 VR PR AR Y BRI e CRopfof cpilihoqtidd 4

5. 15mol ), piipgf GGl HRPS 19/z caRd Yo ORE) YT 33,1604, Fdwet 256. 138100l ) in

acetouitrile (5 niL) was heated in a sealed pyrex flask at 100 OC for 4 h.

The reacti OM.XC}HI-EGN?(%) djiuwed wth dichloTonethane, filtered, and
concentrated in vacuo, The light-brown sem 5 solid residue was purified by

silica gel chromatography (15 x 4 cm using CHC13[ MeCH (9:1) as el uent.
Sol vents we v E%t ed off and the residue was redissolved in ether/CHC13
(1:1). Filt ﬁ@m concentration in vacuo fln-nished 1.05 g (68010) of

the title cemmc dad : ' Mz caled for C 6H20ON402 M+

300, 1586, ¢ AR Rl E&:‘F‘?%@é@ 5?\14&(% C 1-L N 10 EXAWE 20

2- (. Benzyi o$yp B-X-Chhirpef-Hzphettylethosppymeazine. A ni xt ure of the product from
exanpl e 13, _st (,0. 3..68 I benzYl | cohol . (9. 97 runol)
and R LB ERO s 53 gitdh e ed o tfefatoRoS BF Foerd P betle vas
purified by ki OB f o Ug1 Ws‘ﬁ% (7:3

fol | owed by(%%%%’cg)égﬂﬁ(ggt. S%z?%é%?;hi\kfea?-g g&%ﬁ%)'e%ﬁ% and the rési due was
r edi ssol ved2itdiehloydpyeazated 49 gril 6 7manbhrwasraddabwberatpoatthe reactio sixtore

furntsned 0,90 g o{90%0Sh ARG td SnSOTRRA R s LS Sl iaal P 7 031 ¢

the mixiure was filtered. Concentration in vacuo furnished an orange colored oil that

15 was purified by silica gel chromatography (15 x 5 cm) using n-hexane ethyl acetate,
(9:1) as eluent. This gave 3.29 g (84%) of the title compound as a colorless oil.
HRMS miz caled for C1oH;CIN2O (M)* 234.0560, found 234.0551.

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

20 A mixture of the product from step 1 above (1.53 g, 6.5 mmol), piperazine (1.62 g,
18.9 mmol) and K,CO;3 (0.90 g, 6.5 mmol) in acetonitrile (6 mL) was heatedin a
sealed pyrex flask at 90 °C for 3.5 h. The reaction mixture was diluted with

dichloromethane, filiered and concentrated in vacuo. The semi-solid residue was
purified by silica gel chromatography (13 x 4 em) using CHCls/MeOH (9:1) as

25  eluent. Solvents were evaporated off and the remaining oil was redissolved in
CHCls, filtered through a short plug of alumina and concentrated in vacuo. This gave
1.34 g (72%) of the title compound as an oil that solidified when refrigerated. HRMS
miz caled for C16HapN4O (M)* 284.1637, found 284.1650. Anal. (CgHaoN4O -
CH404) C, H, N.

30 _
EXAMPLE 23



270. 1481, found 270.1482. Anal. (C15H SN40O) C, H, R *This conpound was al so
20 characterized as its nmaleate salt: np 155-156 *C. 1IRMS milz cal cd for

G -5H FNAO W 270, 1481, . found 270. 1482. Anal. (ClsH gM0 - C4t4Q )% H N
EX4JVTLE g%%ﬁ P‘p gEOXY- 6- (1 - pi perazinyl)pyrazine. 25 A m ng[ﬁm g
product o ?{éd' I'n exanple 13, step 2-371-97 g, 9.92 nim “';f p 253 (2.43
g, 25.8 mol), CaO (1.0 g, 12.6 nmol), and K2CCB(I A3 g, 10.3 nmol) in
dioxane (2 nL) was stirred for 4.5 h at 165 'Cin a seal ed pyrex tube. The
reaction m fRovesthehty) 6t @ hipérabinghphazang Mdikdter ed t hrough a pad of
Celitc. The J;%meas % ﬂcb?éh several portions of CHC1l3/MOH (95:5).

Sol vent renBtepll: |%%W%ﬂﬂmﬁ¢h@ﬁﬁh’yam¢k brown oi |l which was purified by

ol Loved byRouoiaitae £18 b ned Bagipbrbontué bt tatbiantes  so.
PCTI SEQ / 02§&%oeiﬂan6ﬂ(126ﬁ g)sawamﬁyan@%&ﬁcm gg.&alb@ 613%' YR nfiRSIp Rt 0gr aphy,

first on silica 901 4 cm) using CHC13 as cluent and
finallyS5on dibrmen J@L)atG“@(lag-bnth] Hber@ph@ﬁﬁﬁﬂ@f&\?&h@)s%ddtumm Thi s

TS et ok GRS ot el 2 1
R EXANTLE 22, 2-1fdy Eﬁgﬁ%@ b ubh aﬁaﬁatg%ﬁgxﬁmgg@} (@ka)o Lo e

2- Chl or o- 6- ( phenyl et razi ne. K-t -

to a sti rre@)snémgmeimxaﬁefathpimayﬂe{ss éﬁ}mra&\hent (ThistBigshed(.49 g(ii8%) ofh di oxane
(30 mL) at O T (ice-bath). After 10 mn of stlrrln 2. 6-di chl oropyrazi nc
(2.49 & 16. therhﬁbwpnvmméaa@hmgmb%ﬁpwltw %jlﬂo -ure taned orange
colored.. After being stimed for a Imher 1.5 X ether was added and the

m Xt ur elovvas filtered. Concentration in vacuo fiu-nished an orange col ored
oil that 1 2-FhRdodtiosh 6@ 2nipeiaz m&'ﬂﬂémma{e_l5 Xx 5 cm using

n- hexane e?%]&?gagg{ at e, M:%?ﬁa(g?fuen?w his gave 3. 29 (84% of the
title conpo&nm:cage@f@mm ok Fom step 1 slve (BPH £, & ﬂ@unﬁhrplmme(lal}@o W
234. 0560,

2-(1- Phenyl d 236 @ﬂ??@ﬁ%zﬁ’ggsﬁ? FB’Q‘?%H apgtonitrile (5 mL) was stirred at room

temperature for 8.5 h and at 65 °C for 4 h. The reaction mixfure was diluted with

15  dichloromethane, filiered and concentrated in vacuo. The semi-solid residue was
purified by silica gel chromatography (17 x 4 cm) using CHCl3/MeOH (9:1) as
eluent. Soivents were evaporated off and the remaining o1l (0.73 g) was redissolved
in ether/CHCI3 (1:1) and filtered through a short (4 cm) plug of alumina using
ether/MeOH (96:4) as eluent. Solvents were evaporated off and the residue was

20  redissolved in ether and K;CO3 was added. Filtration and concentration in vacuo
firnished 0.57 g (47%) of the free base of the title compound as an oil which was
converted into its maleate salt. Recrystallization from MeOH/ether furnished 0.58 g
of the title compound as a white powder. Anal. (C;oH,;sFN40 - C4H;04) C, H, N.

25 EXAMPLE 24
2-(Cyclopentylmethoxy)-6-(1-piperazinyl)pyrazine.
Step 1: 2-Chloro-6-(cyclopentylmethoxy)pyrazine.
K-t+-BuO (1.65 g, 14.7 mmol) was added portionwise fo a stirred mixture of
cyclopentanemethanol (2.99 g, 29.9 mmol) and 2,6-dichloropyrazine (1.90 g, 12.8

30  mmol) in dioxane (6 mL) at 0 °C (ice-bath). The reaction mixiure 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



.20 A m xture of the product fromstep | above (1. 53 g, 6.5 mmol.), .. -
pi perazine (1.62 g, 18.9 mml) and K2CC3 (0.90 g, 6.5 nmmol) in afﬁi‘onitrile
(6 nmL) was heated in a sealed pyrox flask at 90 ' C for 3. 519 Miellfeact i on

- m xture wagogidsssed with dichl oronet hgge, filtered and cepggehi/fises i n
vacuo. The seim-solid residue was purffied by silica gel chromatography
(13 x 4 cm wusing CHCL3/MCOH (9: 1) as 25 eluent. Sol vents were evaporated
off and the remaining oil was redissolved in CHC 3, filtered through a

short pl ugvasucalbebeige Hauwdymsearified by ¢olumnisoroatography)an silica gd41§x@729%) of

the titl d id_that i_di fied.wh fri .ated. HRVB
cal cd for EPAIDIRFTNIFIA ﬂﬁlﬁlﬁ?{,‘)‘?ﬁ@%ﬁIﬂilﬁllfl?ritag‘é’f’%ﬁh“ﬁa.t‘sI raﬁé‘tnfe N4O - c4H464)
C H N 3r5xeNRlde 26195 it RR0RmMRNA 21 4Q6RAessHt IRGRS SFPMIORRRY |

2- (2- FJuor oet hoxy) - 6= (| - pi perazi nyl )’pyroAne, Ml eate. Step 1:

2- Chl or 0- 664 XCHG® QW) (6 atound 21 X072 BuU@al 1CAH; gCINLD) L, Hyl.) was added

portionwse to a stirred m xture of 2- fluoroednmol (2.16 g, 3j.7 mmol) and
2, 6-di éhl eropyrazine (1.61 g7 10.8 mml) in 5 dioxane (2 inL) at 0 T

(ice-bath),, The . reaction m xture then stirred.at roomtenperature for |
hour, dil uﬁ@@%%ﬁ%ﬂ&@f%‘ “QrpiPEaE Y DRY 2 cent rated in vacuo. The
resi due vag mifhirtiof% Gt Woh §185 2ABS aRty, 597 b )CHipeRbi 3ggd Ccm

usi ng n-hexane/ et hyl eg%fgt ate (85:&515) a?gﬂgl ue@ht. Thi_s)?%?ni shggpi?‘ﬁb g
(780/.) of 158memdl)tahé KeQOR 070 gas.6aninel)de atatepitrile (Sndl) wab GaMCHNDO) C, % N

Step 2. 2-(2-Fluoroetboxy)-6-(l-piperazinyl razi ne, Mal eate. A m xtm of
thepproduc%chi‘dr-ﬁhﬁlébsqﬁal%{dav@gﬂ@ﬁ@&hg?easﬁéll)ﬂ%/ﬁw)wﬁsﬁjmdaﬁthe (1.40 g, 16.3
mol nd ] it .5 s stirred at
ol 00 R, Bt B e RSN T Gl ke R O 1
diluted w hivifien ¥y liDgd CRioAMIGr H}J(tlSﬁnﬁ‘tﬂc:ﬁPﬁ’siﬁé’CH@H/m%ngééacuo- The -
sem -solid residde was™ purified by silica gel chronmatograph 17 x 4 cm

usi ng CHClalubtCFbl{Ents Wereaevapedated dff aimbihe earhainingririck vilpedsatdigsodfdd iand t he

remai ni ng ojl 7 was redissol ved
9 Oher, Firao ind B riation W oo furnished 1.02 g (74%) of the title

compound as a beige oil. HRMS m/z calcd for Cy4HzoN,0 (M)" 262.1794, found
15 262.1800. Anal. (C14H22N,40) C, H, N.

EXAMPLE 25
2-Benzyl-6-(1-piperazinyl)pyrazine.
Step 1: 2-Chloro-6-benzylpyrazine

20  The title compound was prepared in a 20 mmol-scale according to the procedure
described in WO 94/26715 with a slight modification. The reaction was carried out at
50 °C for 8 h followed by 10 h at room temperature. Yield: 0.75 g (18%). HRMS m/z

caled for Cy1HgCIN, (M)* 204.0454, found 204.0450.

25  Step 2: 2-Benzyl-6-(1-piperazinyl)pyrazine.
A mixture of t&= product from step 1 above (0.83 g, 4.0 mmol), piperazine (1.1 g,
12.8 mmol) and K3COj3 (0.62 g, 4.49 mmol) in acetonitrile (7 mL) was stured at 85
°C for 8.5 h. Thr reaction mixture was diluted with dichloromethane, filtered and-
concentrated in vacuo. The semi-solid residue was purified by silica gel

30  chromatography (20 x 4 cm) using CHCl3/MeOH (9:1) as eluent. The resulting oil
was redissolved in CHCl; and filtered through a short (4 cm) plug of alumina using



in ether/CHCI3 (1: 1) and filtered through a short (4 cm) plug of alum na
“using ‘ether MoOH (96.4) as eluent. Solvents were evaporated gff ?oﬁ t he
resi due was 20 redissolved in ether and K2CB was added. Fil i PafA!oliland

.-concentra‘;vbcbgghg gvacuo furnished 0. 57 (471/6) of the frﬁsﬁ@ﬁﬁ% sf the

title conpound as an oil which was erted into its maleate s
Recrystal lization from MeQ - Fet her furnl shed 0.58 g of the title corrpound
as a white powder. Anal. (C OH sFN4AO - C4H404) C, H, N, 25 EXAWE 24

2-(Cycl ope ramermem@)s 45 o blamtpmammym)w mmue fumBhep0.59 g (57%) of

2- Chl or 0- 6- (eycl opent yl net hoxy) pyr zi ne. O (1 .65 14. 7 ) was
added portltéﬁ 8 SOPPO %%Slan‘)@d"'lﬁf’]% E‘FB@JWHH'@? ﬁ?@ﬁ%{qﬂ . 99 g

) at 0 CeABE Gty %W@?ﬁ?oﬁ?‘lﬂ#%ﬁ?%&a{ i@wi'-ﬂ&l%»%ﬁi%‘)xages h

while the tenperature was allowed to reach roomtenperature. The reactlon
m xture was diluted with dichloronethane/ether (1:1), filtered, and
.concent st ecEXAMPIGE BBY 20x5 WO 02/ 40456 -38- PCT/ SEQL/ 02569 vacua. The

beige liquid was purified by colum chronatography on silica g (18 x 4
cm using @-@emgvérqw%ﬁ %@pa@ﬁﬂ(lg&ﬂeﬂlaplmwl pyragmestsleateogr aphi ¢ runs

af forded 1. ss oil. HRVE nlz

calcd for %%’qé%ﬁ%k((ﬁqﬁﬁgéﬂwgﬁég@g@%%al ( CLOHL3C1N20) G,

H N 5 St&®rBu@.2y¢g) npﬁlmmomdwmdﬂbdﬁaﬁkmpadmhmbnmfh)qhwmﬁiomel 8A m xture

of the product fromstep 1 above (1.12 ? 5.27 nenp pera2| ne 1 36 g,

15.8 nmol ) & 1P GIOXADNGy eer ﬁmg gd fAr stirred
42 0y e (3050 a6 trerbadbh e bpivisbred fars

a1 ut ok vi oomerip ikl SRERRGHE YRR o %Mbé@h‘g?éd”‘.ﬁtﬁéﬁufsme
sem -sol i ddi&ﬁbx%?rdﬁﬁz%(l Ay 10, @%ﬂ&%ﬁa&'a@@e@%eféaﬁmw stid@d ¥t 4 €M

using CHC13/ MeOH (9:1) as el uent ol vents were evaporated off and the
remai ni ng thmkempmmgfqréémeml'édﬂeﬁmﬂlﬁéﬁlﬁfﬂmﬁfthaﬂatfmt@ﬁdndoncent ration

i n vacua furnishe 02 f the title conpound as a beige oil. FIRMS
mz cal ed fGPC %PE%Q%MW‘?R/&%’E% Y1794, found 15 262.1800. Anal. (Cl4l 322N40)
C, H N anorange thick oil which was purified by chromatography on silica gel (15 x 4 cm)
15  using n-hexane/ethyl acetate (8:2) as eluent. This furnished 1.87 g (71%) of the title
compound as a colorless oil. HRMS m/z caled for Cy3Hy  CIN;O, (M) 262.0509,

found 262.0520. Anal. (C13H;;CIN-O3) C, H, N.

Step 2: 2-(3,4-Dibydro-2H-chromen-4-yloxy)-6-(1-piperazinyl)pyrazine,
20  Maleate.
A mixture of the product from step 1 above (1.53 g, 5.81 mimol), piperazine (1.45 g,

16.9 mmo}) and K3CO4 (0.80 g, 5.81 mmiol) in acetonitrile (10 mL) was heated in 2
sealed pyrex flask at 110 °C for 6.5 h. The reaction mixture was difuted with CHCl,,
filtered and concentrated in vacuo. The semi-solid residue was purified by column

25  chromatography on silica (13 x 4 cm) using CHCly/MeOH (9:1) as eluent. The free
base of the title compound was obtained as a viscous oil (1.76 g, 97%) which was
converted to its maleate salt. Recrystallization from MeOH/ether finmished 1.78 g
(74%) of the title compound as a light yellow powder: mp 179.5-182 °C. BRMS m/z
caled for C17HzeN407 (M)™ 312.1586, found 312.1581. Anal. (C;7H20N4O05 -

30 C4Hs00C, H,N.



EXAMPLE 25 2-Benzyl - 6-(1- pi perazi nyl )pyrazine. Step 1:
2- Chl or 0- 6- benzyl pyrazine 20 The title conpound was prepared in a 20

nmol - scal e according to the procedure described in WO 94/ 26 W h@
.slight ”%H{fo% The reaction was carried out at 50 lgc{‘ g? oI | owed

by 10 h at roomaferrperature Yield: 0-46—-g (18%. HRVB mZ

C11H9CIN2 (M +204. 0454, found 204.0450. 25 Step 2:

2- Benzyl - 6- (1- pi perazinyl )pyrazine. A mxture of t': product fromstep 1
above (0. 8@xamM®LB 2mol ), piperazine (1.1 g, 12.8 mol) and K2CG3 (0.62 g,
4.49 mmol ) in acetonitrile (7 nL) was stirred at 85 C for 85 It Thr
reaction rﬂ-ﬂ-(ﬁ—Bimﬁhﬂﬁm epyDethaxydHi-Gr-piperavamd)pyrizine aleated

concentr at i,N,V The lid wa urified by silica gel 30

chr omat ogri Ry e2€ﬁt:°%3'ﬁ't%'(43§if'heéﬁ@?ﬂ lﬁ}é’ﬂﬁ?‘% ’Pap Meent. The resuiting .
oi | was redimsgl2ed g, 208Hhal) R aliddd 8 af bl kSlUEbn 8 £hort (4 cm) - plug of
al um na using 16 MAY 2005 WD 02/ 40456 -39- PCTI SEO110MD et hcr/ MeOR (96: 4)

as el uént. (dﬁnbﬂnglﬂmne);ﬂma&thylmlwhcl(é 55\g Bil Shemio]) 15 Giogariex3%midfat Ot title
conmpound as an oil_ which becarre sem solid upon refrigeration. ERVS inli

cal ed for %Mth)swf(f\hﬁ%@%@ or 5 mEL#HE 235341 1@2@%@@@!@%@3 ) C, IL N

Val eate. it el o Sl AT St (Y S RopmeD) ny ™ "

K-t - BaO (QX&B%&edli!hé‘?eaHﬁ@Jﬂ:ﬂfﬁ%vﬁﬂgﬁﬂe & P Fdr's B 28l w}%% of 4-chr onanol

(1.81 I'n dioxane (30 niL) at O *C (1ce-b After being
stitred fm@mdorzummmmmmommmahmé IZBilteakibhl ed to O T
(ice-bath) and 2,6 dicbl oropyrazine 2 9 g 10.0 nmol ) was added. The

‘T eact i18n niyqugha ped-ofdislitg, savared with Gﬁt@ﬁf’@i“ weeugifprnighed di | ut ed

or ange.  hi ¥ Fi s melgse! %%éﬁ‘q%ﬁdbgﬁnﬁ”c SRerBhY SRS K Oel (15 x 4
T ;SR PABSSAioteno  ki emgps rltnalg gie, 1€7 9
C13 |-|| | CI N202 c) gsmgebexane/ethyl acetate (88:12) furnished 3.91 g (80%) of the title
compound as a colorless oil. Anal. (C14H;sCIN30) C, H, N.
15 S
Step 2: 2-[2-(4-Dimethylaminophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,
Maleate.
A mixture of the product from step 1 above (1.83 g, 6.59 mmol), piperazine (1.69 g,
19,6 mmol) and K2COs3 (0.92 g, 6.7 mmol) in acetonitrile (25 m1) was heated under
20  reflux for 8.5 h. The reaction mixture was diluted with dichloromethane, filtered
through a pad of Celite, and concentrated iz vacuo. The semi-solid residue was
purified by column chromatography on silica (13 x 4 cm) using CHCl3/MeQH (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

miz calod for CzHasNsO (M)* 327.2059, found 327.2066. Anal. (C5HasNsO -
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.*



found 262.0520. Anal. (CI3HIICIN202) C, RN Step 2:

2- (3, 4-D hydro- 2H chromen- 4-yl oxy) - 6- (| - pi perazi nyl ) pyrazi ne, 20 Maleate. A
m xture of the product fromstep | above (1.53 g, 5.81 nmol), gbﬁm: Ele (1.45
g, 16.9 mmol) and K2CO3 (0-80 g,:5.81 nmol) in acetonitrile 1( Mﬁﬂ was

heat ed i nwo og@adsed pyrexflask at | 10 %€ for 6.5 h. The reauiSEOM28EKt Ur e
was diluted wth CHC13, filtered and concentrated in vacuo. The sem -solid
residue was purified by colum 2,5 chromat ography on silica (13 x 4 cm

using CHC13/McOH (9: 1) as eluent. The free base of the title conpound was
obt ai ned asAdmiFtaesidndsle (57l g6 8y momwd) sthierncarhenate Yrites 158« muolland gl eat e

Tl e conpobaichlE e By R DM L e thger ol ford BBl ol co
caruoa) ¢, HERpRpGry e Y s EVIR dibierdp o B, S cont BT 11,7

. 2-12-(4-)1) vamiohyl am nophenyoot boxyl - 6- (1| - pi perazi nyl ) pyrazi ne~ Ml eat e.

! Step 1: 2-Chl oro-6-f2-(4-dinethyl am nopheoyl ) et boxyl pyrazi ne. K-t-BuO (2.27
g, 20.35moMhe light awa @ily sesidus v asagiied mncﬁ@mamgraplw on silica gel (13 x 6 |
(di met hyl am pne) phenot hyl al cohol (3.55 g, 21.5 mmol) in dioxane (35 nL) at O
OC (ice-ba . After being stirred for 5 mnat 0 I1Cand 12 mn at ro om

t enper at ur eusihf @-heine/¢ihgmeta([l 1) asl ehuentOThiC g fveCRT O @Y PI%ROFlthe title

2, 6-di chl oropyrazine (2.62 g, 17.6 mml) was added. The reaction m xture
was stirredcampeund@sfadieigs oil. ERME mlt calobfor CapiaNQ (ME 164r0840, foimd and di | ut ed
wi th dichloronethana/ether (1:1). Filtration 10 through a pad of Celite,
covered wi t ko453 Angh(Coobh @ 060 G, . Yo &Berviaushy desetbed ingkl. Med.oi | . Thi s

mat eri al. wag, purjfied_by chronnat on sil.i gel (15 x 5 cnm) using
n- hexaa@/ et @Ema@ag@ w&% zg?%zgﬁénﬁgﬁégggrahi c run on silica gel
(14 x 5 cnm) using n-hexane/ethyl acetate (88:12) fiu-nished 3.91 g (SOJ o)
of the title conpound as a colorless off. Anal. WA41116CIN30) C, H, R 15

Step 2: 2-[ 28tep-Di2r€hloyb-dni2A0 Hirivdpl-1 etlfethoglylrasinepi per azi nyppyr azi ne,
' K-#-BuO (0.67 g, 5.93 mmol) was added to a stirred solution of the product obtained

in step 1 above (0.67 g, 5.93 mmol) in dioxane (20 mL) at 0 °C (ice-bath). After

15  being stirred for 7 min at 0 °C and 5 min at room temperature, the mixture was
chilled to 0 °C (ice-bath) and 2,6-dichloropyrazine (2.62 g, 17.6 mmol) was added.
The yellowish reaction mixture was stirred at 0 °C for 20 min and at room
temperature for 10 min and then diluted with dichloromethane. Drying (K2COs3),
filtration, and concentration # vacuo furnished a beige oil. This material was

20  purified by chromatography on silica gel (13 x 4 cm) using n-hexane/ethyl acetate
(80:20). This furnished 1.39 g (94%) of the title compound as an oil that solidified

upon standing, HRMS m/z caled for C14H;2CINZO (M) 273.0669, found 273.0671.
Anal. (C14H12CIN;0) C, H, N. |

25  Step 3: 2-[2-(1H-Indol-1-yl)ethoxy]-6~(1-piperazinyl)pyrazine, Maleate.
A mixture of the product from step 1 above (1.05 g, 3.84 mmol), piperazine (0.96 g,
11.1 mmol) and K5CO;3 (0.53 g, 3.84 mmol) was heated at 85 °C for 7 h. The
reaction mixture was diluted with CHCl3, filtered, and concentrated in vacuo. The
~ semi-solid residue was purified by chromatography on silica gel (11 x 4 mﬁ) using
30  CHCIy/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 CHCl3 as



Mal eate. A mixture of the product fromstep | above (1.83 g, 6.59 nmmol),

pi par-azine (1.69 g' 19,6 mmol) and K2CO3 (0.92 g, 6.7 nml) in
acetonitrile (25 nL) was heated under 20 reflux for 8.5 h.q gy r28ction

m xt ure ed with dichloroncdne, liltered through TPS’)& gelite,
and concgﬁ?rzg"toéglgl n vacuo. The sem - 5'04 %2+ residue was pupri:l |egl %y col um
chromat ography on silica (13 x 4 cn) using CHCL3/ MeCH (92:8) as eluent. The
free base of the title conpound was obtained as a beige viscous oil (1.17
g, 54% whiladhtvBslventnéabiadn ydtio fitnished | ©ate(83%) of (tBdee basedf the dtleon from 25
Mod Vet her fi nni shed 1.33.g of the title_ conpound as_a light yell ow powder.
HRVB N2l Zossnaaendras2 @@HZIS’WSIDWW ognverted tito %fﬁmaﬁzﬁe%@%hmm fromc) gH25N50

C4H4A04) C .
o1 2- (1 v TGRS ol e (1509 of she e compsynd 3 a e plomaowes, o 1.
2-(IHInd lyzw! A
i ure”o?“ﬂ’éﬁﬁl%ﬁ%%@%%%ms%y@ﬁc@%%w?zﬁ il LRSS

nmol ) - End Aiﬁﬂ% 5339@41‘1’23)47 nm) in DNT (20 nl) was heated under reflux-

for 2 The reactlon m xture was diluted with dichloronethane, filtered,
and concentrated in Vacuo. The light brown oily residue was purified by
chr onmat ograghﬁ on silica gel (13 x 6 CM wusing iz-hexanel ethyl acetate
(1:1) as S gave 1.78 g (23%9 of the title conpound as a beige

Ohs - orySy PP Sl %L“‘Eﬂi}%y Wby bRt 0 O 10 chem - (00T
1992, 35 g%&eﬁ(19h@hlor@ﬁe{Z-(lHﬁﬁldgﬂlg-mkﬂw&ﬁ]rigframﬁe o 0 (0,67 0. 5,65 mDl)
"was adfied K- Bopéﬁé ?ygjdffggmql Wa%?‘i]qeﬁ Ey E‘iﬁoeiﬂ?ﬂ“a‘?fﬁﬁ@t t?e%l above
(0.67 9 A0CnithdiPd aiglakl|(BRS of § O Thob-1RImOARK: Uity 14kLAP Pel N0

stirred fo m n” at terrp ure ure was

cgld I Led t Cc@Pafdl ¢ i alyabit)icapsatirs) il Bidtoeomschtiedto 0 2CqRebatth 4nf MoI ) was
“adae

2,6-dichloropyrazine {1.37 g, 9.17 mmol) was added. The yellowish reaction mixture
was stirred at 0 °C for 30 min and for a further 20 min at room temperature. The
. 15.  mixture was diluted with dichloromethane,-filtered, and concentrated in vacuo to ,
| furnish a brownish oil. This material was purified by chromatography on silica gel
(14 x 5 om) using n-hexane/cthyl acetate (75:25). This fumnished 1.38 g (55%) of the
title compound as a beige solid. Purity >90% by 'H NMR in CDCls.

20  Step 2: 2-[2-(1H-Indol-3-yl)ethoxy]-6-(1-piperazinyl)pyrazine.
A mixiture of the product from Step 1 above (1.07 g, 3.90 mmol), piperazine (0.98 g,
11.3 mmol) and XyCO; (0,54 g, 3.9 mmol) in acstonitrile (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 CHClj, 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 CHCl; and filtered through a short plug
of alumina, covered by K,CO;, using CHCls 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 C1gHyiN50O (M)* 323.1746, found 323.1763..

30 Anal (CisHaN0) |

C,H,N.



-The yel.lowi sh reaction mxture was stirred-at 0 OC for 20 mn and at room
tenperature for 10 mn and then diluted wth dichl oronet hani.ﬁ Myy@ﬁsg
(K2C), filtration, and concentration in vacuo furnished bei'ge™oil. This
“material waso2®iperified by chromat ogr?_ﬁgx on silica gel (PGr/sEM/ozsed Uusing
n- hexane/ et hyl acetate (80:20). This fmshed 1.39 g (94% of the title
~conmpound as an oil that solidified upon standing. FIRVS nilz calcd for
Cl141112CI N30 (W 273.0669, found 273.0671. Anal. (Cl41112CIN30) C, H N 25
Step 3: 2-[2-(1H1ludol-1-yl)etboxyj-6-(l-piperazinyl)pyrazine, Mileate. A
m xt ure of w fromstep | above (1.05 g, 3.84 mmol ), piperazine
(0.96 g, 1 and K2C03 (0.53 g, 3.84 mml) was heated at 85 'C for

7 h. The g 4JFﬁEhﬂﬂ)éﬁ2§ﬂT%g?P2-(ﬂiﬂipErﬁﬁn%§ﬂiﬂiﬁﬁé’Difhiyhir&hﬁﬂ'ide?‘nd

ctoncentrated tit vacuo. sem -'sol id residue was purified by
chr omat ogr aghiBof® $iA24 @ 2 §8Imepbl) was addesip aselutign 36 4£ﬂ©1®’emmcpholl) as

chort (4 cnfO8ae 1P0mhen MRk GRRR LY Ho el e fo WS o 2005

WO 02140456 e flerailife] b ARELMBAREAARI62YS g 20Y Bitol) HIRMHutdnd] LAEHPwhL Ni shed
1.02 g (82140 on% t he free base ofel{t he F’ltle coojrrpounduas a beige oil which

was conver t eddédnThe reastiomingxites. wietinmed outrtighis peawed mbod YoMy @e¢eNaOH f ur ni shed
1.00 g (75%9 of the title conmpound as a |ight yel]ow powder: . np 160.5-163
C. HRVB m z 2pdpxmrotesd, with giyh agstats. jhe ongagicilayes was gisicd (ﬁigﬁ%);@ﬁ. 5 Anal .
(ClsH2INsO CAHAA) . C - K N LE,2 . .

o0 (T | nERACSTRS B g A GOROR o BPscaring (9516 B PR mmolkin [HE (S mL)

2- Chl orgy 6- fxais bdddd Ad@he Resiiihe bliewyd Wiid At vedfight. ThBWaclida Biktere wid- 6 ol )
was added to a stirred_solution of tryptophol (1.7 g, 10.6 nmol) in di oxane
(30 nL) .at ocomsepirgted pud pyrifieyeshrompiograshy predice 88MEO nin at 0 C and 10 min

at room t empekat ur I X chi 40, G.L.ces

2, 6-di chl o?@ﬁ%&%?ﬁ%#%%h )éﬁfj}?fﬁg’rgﬁ@)ér nggmtaggdlet&.%"ljntg%‘%aq'@mﬁ @d/?)eact i on
m xture Wasfgdeititleedmpbuil. M$ oz 388 ()T aa0d fapmeaatsuppbring 2 siied at  room
tenperature. The 15 m xture was diluted w th dichl oronethane, filtered, and
concent r at esinigiwre BN w/z dadadi foh Castbyy BN EM) 0288.1386, found28Bi1378.was purifi ed

by chrolr%at ography on silica gel

EXAMPLE 31

4-[(2-Methoxybenzyl)oxy]-2-(i-piperazinyl)pyrimidine, Dihydrochloride.

The titie 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

mi/z caled for C16HpoN40;, (M)T 300.1586, found 300.1586.

EXAMPLE 32
4-(Benzyloxy)-2-(1-piperazinyDpyrimidine, Dihydrochloride.
25  The title compound was prepared according to the procedure of examp]eIBO starting
from benzyl alcohol (0.22 g, 2.0 mmol) to give 0.23 g (31%) of the tifle compound.
- MS m/z270 M) and 6 fragments supporting the stated structure. BRMS mi/z caled

for CysH;sN4O (M)" 270.1481, found 270.1488.

30 EXAMPLE33
4-(1-PiperazinyD)-2-{[3-(iriflnoromethoxy)benzyl]oxy} pyrimidine,

Trifluoroacetate. -



(14 x 5 cnm) using n-hexane/ethyl acetate (75:25). This furnished 1.38 g
(559 of the title conpound as a beige solid. Purity >90% by 1H NMR in
CAC13. 20 Step 2: 2-[2-(1HIndol -3-yl)ethoxy]-6-(1-piperazi gl NByiBizi ne. A
m xt ur e Qo §2A@4dy oduct from Step 1 abg}ﬁ: (1.07 g, 3.90 mMPtsERNRS{AZI ne
(0.98 g, 11.3 mmol) and K2CO8 (0.54 .9, 3.9 mmol) in acetonitrile (11 nl)
was heated at 85 C for 5 h and at 110 C for 8 h in a seal ed pyrex fl ask.
The reaction mxture was diluted with CHC13, filtered, and concentrated in

vaf:uo. - TheStepri: 2s6hlar O&Hr@?@mﬂm@mﬂﬁl}p&mr pyinripyrimidigedphy on silica
| 11 ! : ! St
' ?2di gsol ceﬁtﬁ%%%g%’%ﬁ% &ﬁ'&%ﬁé‘éﬁ?ﬁ%gg}% né(ﬁiﬁ'%]éddﬁ%[ E°Sa E@&%%%W&f C\SISZr ed

by K2CCB, naidichibFdpdanidine(288'E, 0.8 Mo inddEssptapyléthymensn(2. 984, nigzhed 0.50 g
- (23% of the title compound as an oil that solidified ugon standing: np

133- 135 T. mpRuissdinhioremethens 00 oI brsercting mixae wapstimed stagbiea3. 1763. 30

Anal . (C18H21N5 N. . 16 NMAY 200 02/ 40456 - 43~ .PCT/.SEQ / 02569
 ExanTLE a0 bt P b A ey BeRa R mitesar it piese TR e

Di hydr ochl gythifled wak-flasiBelofBiog2hhed ovetidiRing d@SorRaRntear g@i)tﬁsi on of
4-f| uorobenzyl al cohol 5 (0.252°g, 2.00 mml ) "in tert-butanol (5.4 n).

After bei reusttite affiard 4 g(58%)ofthe tithowpmp atookoeyless splidivdise NMR i di ne
s st us e SRt WR T birertps s b ptee e RTS s @R B0 T e byl ©
acetate, T, LG = ' : d concentrated in vacuo. A
solution o ﬁp%e azﬁ%e%ﬁgﬁ?ge&?b%g]ﬁmwﬁlr@ (5 M) io0o was added and

the regulting m xture was stirred over night. The reaction mxture was
concentrated and purified by chromatography on silica using
di chl orow&%ﬂaeﬁnémqref%imsra@wmﬂmeﬁw 99:1 to 9:1) to give 0.24 g

(33%9 of 4. NER=W %”Pg:: . and. 2 pporting the
st at ed stir l%%oﬁér)éfﬁl-%%n nl'z ggﬁgglﬁ%ﬁé&%g%kwu M {%@%z%ﬁ?qbu nd
288. 1378. Jiiaibicd\i¥ te81 above) was dissolved in a 25% v/v solution of trifluoroacetic acid

' in dichloromethane (25 mL). The solution was stitred at room femperature for 40

15  min then the solvent was removed by evaporation under reduced pressure. The oily
residue was partitioned between ethyl acetate and saturated aqueous sodium
bicarbonate. The organic extract was dried and evaporated under reduced pressure to
afford 1.04 g (79%) of the title compound as a colourless solid whose NMR. and MS
spectra were in agreement with the expected structure. MS (E5%) m/z 199 and 301

20  (M+H) . *Previously described in WO 9535293,

Step 3: 4-(1-PiperazinyD-2-{[3-(trifluoromethoxy)benzylloxy} pyrimidine,
Triflnoroacetate.
A solution of 2-chlero-4-(1-piperazinyl)pyrimidine (0.04 g, 0.2 mmol; obtained in
25  Step 2 above) and 3-trifluoromethoxybenzyl alcahol (0.077 g, 0.4 mmoli) in
| tetrahydrofuran (4.0 ml) was treated with a solution of K-#-BuQ in fert-butanol (1M;
0.4 ml., 0.4 ramol). 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: CHyCN 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)".



-4-[(2- Met boxybenzyl ) oxyl - 2- (I - pi perazi nyl ) pyri m di ne, Di hydrochl oride. The
title conpound was prepared according to the procedure of exanple 30
starting from 2-nethoxybenzyl al cohol (0.28 g, 2.0 ranol) td Mile 1) 30 g
J(40% of MROVI4SE 20 conpound. M5 m 748300 (NWand 3 fragh€RBEII&2H8orti ng
the stated structure. HRVS nilz calcd for G 6H20N402 W 300. 1586, found
300. 1586. EXAWLE 32 4-(Benzyi oxy)-2-(I-pi perazinyl)pyrim di ne, .
Dlhydroebl orl de. 25 The title compound was prepared according to the
procedure of exanple 30 starting from benzyl alcohol (0.22 g, 2.0 ranol) to
give 0.23 gpkdhP1 P34 he title conpound, M5 mz 270 Wand 6 fragnints
supporting the stated structure. IffWs mz calcd for'CISII] sNAO W

270. 1481, fjfaMethorvigazyBoaxyrANpipaaziny)pyrimidine, Trifluoroacetate.

“4-(1-Pi I BY],)-2-([3-(trifl t | i |1 \\d]

L1 Cepe RGBS, o 1
.2- Chl or @- 4- {ilrfed-rGHhis-REheX WAL A ARhIIRD PSS 320,49 bARY tdkide BSn *gﬁ%) of
1-tert- But oxycaibonyl pi perazi no (3.72 g, 0.02 nol) was addedg 0'a stirred

sol ution of the@xpedted producpPuiityiSOR(EPLISMS, (B3+) /B0) (MAH)".
di i sopropyl ethylamne (2.58 g, 0.02 nol) in dichloronethane (200 nL). The

reaction mxture was stirred at anbient 5 tenperature for 48 h and then
concentr at mﬁgﬁduced pressure. 'lbc residue obtained was
flash-chro , over silica using dichloronethanelether (4: 1) as
el uent to ai-f{[(?"-ﬁase?nz%:@)ﬁe'i%%oﬁ}4ﬁep'bhﬁdzﬁlﬂwﬁmaﬁlmrﬁ1mbmﬁtesS solid

whose NVR an spectra were w agreenent with the éxpected structure. M

(FS+) Az 2Tke tikedorzpaundviras-prepapedeaccending todes proredide phexampdoineBp.3 10 Step

2 il or o stttink P 3R MR R A0 080 £, 040 mumoD 10 give 10 me(18%) 6 7
mol ,  obt aiARM ckpectiBRoliudDRNRY >V65 (HPEEY MSYES®) A 2PPP Mol uti on of

trifluoroacetic acid ‘in dichloronethane (25 nL).” The solution was stirred
at roomtenperature for 40 15 mn then the sol vent was renoved by

evaporat i onEungerLﬁ%%uced pressure. The oily

15 - 2-[(3-Phenoxybenzyl)oxyl-4-(1-piperazinyl)pyrimidine, Triflnoroacetate.
The title compound was prepared according to the procedure of example 33, step 3
starting 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-naphthylmethy! 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)".

EXAMPLE 38

4-(1-Piperazinyl)-2-{[3-(2-Triflnoromethyl)benzylloxy}pyrimidine,

Trifluoroacetate,

A solution of. 2-chloro-4-[1-(4-fert-butoxycarbonyl)piperazinyl Jpyrimidine (obtained
30  inexample 33, siep 1; 0.04 g, 0.2 mmol) and 2-triflnoromethylbenzyl alcohol (0.035

g, 0.20 mmol) in tetrahydrofuran (2.0 mL) was treated with K-+-BuO in zers-butanol

(IM; 0.2 mL, 0.2 mmol). The resulting mixture was heated at 65 °C overnight then



residue was partitioned between ethyl acetate and saturated agueous sodi um
"bi carbonate. The organic extract was dried and evapor at ed uvﬁesmrmzjluced

pressure to afford 1.04 g (791/0) of the title conmpound as col ourl ess
.solid who¥® ®#¥nd M5 spectra were imqgreenent with thPCHEFIENAS9
structure. M5 (ES+) mlz 199 and 301 20 (M+l-1) *-Previously described in WO

9535293. Step 3: | o
T 11 e oacalaa © ot bilkess i Shielb b e Bt Meerune (0. oa

S, 0.2 mol jea@ittipahD@thel PartidOned tePwEertdiRM Aot €4.8 vAT) dddupdtaeionar) heazy!

al cohol (0.077 g, 0.4 mmol) in_ tetrahydrofaran (4.0 nl) was treated with a
sol uti on of onganic Bh@eiwst@ﬂl?ﬂrb@zﬂt@mm%ﬂ by preparative Gal Ef.usiige resul ting

e e e
or gani ¢Spnagbiasird piedb At ERT Rt st B ipA25% bl g 5, C st ng

CH3CN H?Ol Tigfubflaasticitid inQiiidtodidtang (DGYAL) Wnd alowdd J Qadf 4t1966ln 11 My (12%
of the title conpound. Purity 85% W.C). MS (ES+) nils 355 (Mtli)+. 16 MAY

HOS WD 021#mps@iursfor 300uSEB MO8y thesolwaniugier reduced pressure gave 40 mg

2-[ (3- Met boxyhenz Q -4- (1 -plperazi r Mdj pe,,. Jr.if| cetate. The _
1o compodidariint Py hoeruact BRAD S WA Pt e ave S EEE 33, 'step 3
5 starting from 3-not hoxybenzyl al cohol (0.055 g, 0.40 mmol) to give 5 ny

(6010) of the expected product. Purity >90% CB?LC). Ms (ES+) nili 301

(MHH) +30 BEXESARIESE 29113- ( Benzyl oxy) benzyl j oxy) 4- (| - pi perazi nyi ) pyri m di ne~
'Tri fl uoroacetate. 10 The_ title _conﬁound was prepared according to the

procedur e oR2ShtdfBenmioxyy2-pyrazingll2-methylpineFazineenzy| oxybenzyl al cohol
(0.086 g, ):HEQﬁ e W@ of the expected product.

Pur i ty~>90%¢g‘h@§ .) {%@J/})etrrlrt&?{lg W EXAMPLE 36 15

2- [ ( 3- Phendry besinyiby obQ-(S)dmsthylpippedzdms (@)y02)g) 26 2nimbol)dn dichidrbmethage@ioat e. The
ithe comouns ol SRk 30 28 o i BB ki W AR o 2 1P 3

15  ambient temperature for 1.5 h. The organic phase was washed (x 1) with 1 M

-

aqueous K3CQs, water, and brine. Drying (MgSO,) and solvent removal in vacuo
furnished a quantitative yield of the title compound as a glassy oil which solidified |
upon standing. This material was used directly in the next step.

20  Step 2: (25)-1-(6-Chloro-2-pyrazinyl)-2-methylpiperazine.
A mixture of 2-6-dichloropyrazine (1.10 g, 7.39 mmof), and the product from step 1
above (2.30 g, 6.72 mmol) and K3CQOs (1.0 g, 7.39 mmol) in dry DMF (40 mL) was
stirred at 110 °C over night. The dark reaction mixture was filtered through a plug of

silica and the solvent was removed under reduced pressure. The remaining oil was
25  dissolved in CHCly/n-heptane (1:1) and filiered through a second plug of silica. The

solvent was evaporated and the remaining yellow oil was suspended in EtOH (80

mL).

4 M aqueous HCI (2 mL) was added and the mixture was ulirasonicated for 20 min,

The solvent was evaporated and the remaining oil was taken up between

30  water/CHCls. The organic phase was made alkaline (11 M aqueous NaOH) and
extracted twice with CHCl;. The combined dried (MgSOy) organic layers were

concentrated i vacuo to afford 0.75 g (54%) of the titie compound as a yellow oil.



.startiag from 3-phenoxybenzy] al cohol (0.08 & OA mml) to give 8 ng (81/0)
of the expected product. Purity> 90% (BPLC). M5 (ESt) nilz ?1659’1‘43\,\% 20
EXAADLE 37 2-(2-Napht hyl net boxy) 4- (1 - pi perazinyl)pyrim di ne,

*Trifl uor oso@oz#d56 The titl e conpound wag, pr epar ed accor di eCI/sEM0ES6pr ocedur e
of exanple 33, step 3 starting from 2-napht hyhnet hyl al cohol (0.063 g, 0,4
.mmol) to give 10 ng (12% of the expected product. Purity >90% (EPLC). M5
(ES+) nmlz 321 (MrH-+ 25 EXAMPLE38 4-(1-Piperazinyl)-2-f :
P-(2-Trifl uMS)Mll%/Q}‘b@d)zQ: (G y§bisoione pattame), HRMS i#/zcatethfor CatleCIMy sol ut i on
of . 2-chlorq-4-f 1-(4-tert-but car bonyl ) pi perazi nyl ] pyfiyni dinc (obtained
30 in exanp@@%ﬁz-géép%%ndéggﬂ%i 0.2 mmol ) and 2-triftaoronethyl benzyl

al cohol (0.035 g, 010 rnnol) in tetrahydrofarm (2.0 nL) was treatod with
"K-t-BuOin tert-butanol (IM 0.2 nL, 0.2 mvol). The resulting mxture was

heated at 6§tepQ:qR6)-1+[GH{Behiydoxyd- 2N rdfinOB-DA0 B Ipiferazie] ASEHALl 02569 al | owed
to cOOl. The sol vent Was ev%g_gr at ed under _reduced pressure then the crude

‘reacti o ni Xpagopion ofi @AY brekinerh ryranyDat-@ctidpiparaginp iyepated i@ (2. 0

BRLC uoi ng 2ePBLR ROETZEReD AR SEAAT IR0 RS ETGmibOREBREF BRIP 0 0 |
the DOC 5 pwas Mt/ BuPr0ddg] 1.4 Fihol) nddedrand khovaixtireerns dise®bviss ©0n a 25% (v/ v)

solution of trjflugroacetic acid in_dichloronetharic (5.Q m) and all owed
to stand atoveseight tidigselvent e svaporaisd effindegredyead naessutgand dhesssidueinder

i R P T

(35 - 31Rer (PP PR ea BY pide bt IR SEAE e DB it 1 e
(2.62 g, 26p)% JaiBYtioniab25U kil PiepvatHa (@443 00S /L 2waslyt HHRME »ohbacd g8 (7. 30

g, 26.2 mmol) added and the m xture was Stirred at 15 anbient tenperature
for 1.5 h. ChilgNgafM)* PSbaS7whsndd8hdd4dx 1) with | M

EXAMPLE 40 |
15 (25')»1-[6—(Benzyloky)-4~(triﬂnoromethfi);z-pfridinyi]-z-methylpiperazine,
Acetate. :
.Step-1: (25)-1-[6-Chloro-4-(trifiuoromethyl)-2-pyridinyl}-2-methylpiperazine.

The title compound, obtained as an oil, was prepared from the product of example
39, step 1 (2.62 g, 7.62 mmol) and 2,6-dichloro-4-trifluoromethylpyridine (1.81 g,

20  8.38 mmol) according to the procedure of example 39, step 2. Yield: 0.24 g (11%).
MS miz 275/281 (M) (3501/ 37Cl-isotope pattern). HRMS m/z caled for

C;1H;3CIFsN3 M) 279.0750, found 279.0751.

Step 2: (25)-1-[6-(Benzyloxy)-4-(triflaoromethyl)-2-pyridinyl}-2-

25  methylpiperazine, Acetate,
The title compund was prepared from the product of step 1 above (0.24 g, 0.86
mmol), benzyl alechol (0.14 g, 1.29 mmol) and Na--BuQ (0.165 g, 1.72 mmol)
according to the procedure of example 39, step 3. MS m/z 351 (M)". HRMS m/z
caled for C1gHz0F3N30 (M)* 351.1558, found 351.1555.

30
EXAMPLE 41
1-[6-(Benzyloxy)-2-pyrazinyl]-2-ethylpiperazine, Acetate.




aqueous K2CC3, water, and brine. Drying (MJSO4) and sol vent renoval i'n vacuo
flum shed a quantltatlve yield of the title conpound as a glﬁgm% whi ch
solidified on standing. This material was used directl t xt step..
20 Step YO 22%‘ - (6- Chl or 0- 2- pyr azi nylg -2- ni et hyl pi per azﬂYWéfSE“A’"ﬁ?‘;?ture of
2-6-di chl oropyrazine (1.10 g, 7.39 mmol ), and ffie product fromstep |

above (2.30 g, 6.72 mmol ) and K2CO3 (1.0 g, 7.39 mmol) in dry DW (40 PalL)

was stirr t ol zﬁg__ 1Afne s The dark reaction mxture was filtered
t hrough a %&Hg'(}fB%‘sil ica "Pdﬁ% A& Sol vent was rempved under reduced
pressure. Bhgsyl Branider(@80ig, 0\iasndlpwal silell wepbrtionCoGkBilledifepto@ye (1: 1) and

filtered through a second plug of silica, The solvent was evaporated and

the remmi nsolfiofed SiBilpPeazng (2 ASanel) DMy Qléﬁmlwxﬂa chguelsithatHo (2 .
ML) was adgeg. andbhe ] A UK. o 4, AR AL R A0, BdkopeThe SO vent

was evapor e remai ning ol en up r/ CHC13.

The organi BEVR @H@g% cted tw ce.
W th ClSﬁaéI)' 81.%4%(?%%%&%;?%%@(% g (])I%anl cgjliﬂayers \)@\el\?gqu%ﬁ%%cgtrat ed in
vacuo to afh@sdheBud phase(vadWadelfalitalige (11t MENQMpmd easted thred fimes @ith. 16 MAY
2005 WD 02/ 40456 -47- PCTI SEOI/02569 M5 7n/z 212/ 214 Welcy 37Cl _i Sot ope
pattern). CHS. Hﬂiezzomhlmﬂdrgm@hasmméﬂnedm/gSM) asb@ncégated. The. 0S27. St ep
3: (29)-1-[6-(Benzyl oiy)-2-pyrazinyl|-2-nethyl pi perazi ne, Acetate. 5 To a
sol ution afesmlzﬂgoil W@I@Nﬁ?ﬂé’é@o thmabompgﬁpnwhpapanam%, (pr epar ed | n
step 2 abovo; and beM al cohol I n

DNO (4 ni Lipllowad bwéngbG@e@ h(?ﬁé Onbres ] uea@dam&ﬁa ft&@%r{v)ﬂf&h% vva
stirred at , 150 CC overn| The so p ff under reduced

‘pressdfe difle smapouadasfere P%ﬁlhénﬁieﬁbgﬁo\%jig g‘?l—@% alt°$’h'éﬁo€4 ;dade phase was
concentrat ct was purified by preparative C |

8-fl PLC usfsd%jér*g)eefsgﬁb?cdyrl ﬁ@?ﬂ@% o with TJV detection at 254 nm Yield: |
ing (0.49%. Ms nmlz 284 W HRMS miz caled for Cl161120NM40 W 284. 1637, found

284.1640. EXAARLE 40 15

(29)-1- 6- $tep@n AyBenay)-d-(Gralanockpyrraingf)--ehylpipesazing. | - 2- net hy) pi per azi ne,
The title compound was prepared according to the procedure of example 39, step 2,

15  starting from the product obtained in stép 1 above (4.60 g, 22.5 mmol), 2,6-
dichloropyrazine (3.90 g, 26.2 mmol) and K,CO; (6.22 g, 45 .0 mmol). Yield:6.15¢g
(86%). MS m/z 316/318 )" (°CI/ * Cl-isotope patter). HRMS m/z calcd for
C17H21CINg (M)" 316.1455, found 316.1455.

20  Step 3: 1-(6-Chloro-2-pyrazinyl)-2-ethylpiperazine.
1-Choroethyl chloroformate (4.16 g, 29.1 mmol) was added dropwise under 2hito a
stirred solution of the product obtained in step 2 above (6.15 g, 19.4 mmol) 111 dry
dichloromethane (75 mL) at 0 °C. After being stirred at room temperature for 15 h,
the reﬁction mixture was concentrated in vacuo and methanol was added. The

25 mixtufe was heated at reflux for 2 h and concenfrated. The residue was dissolved in

- CHCI; and passed through a short (4 cm) plug of sﬂica gel using CHCl;/MeOH (8:2)

as eluent. Solvents were evaporated off and the residue was purified by
chromatography on silica gel (12 x 5 em) using CHClz/MeOH/Et3N (95:5:0.2) as
eluent. This provided 1.9 g (43%) of the title compound as an oil. MS m/z 226/228

30 ()" cy ¥Cleisotope pattern). HRMS m/z caled for C1oHysCIN, (M) 226.0985,
found 226.0986.



Acetate. B Step 1:

(28)-I-[6 Chl oro4-(trifinoronethyl)-2-pyridinyll-2-nmethylpiperazine. —The
title conpound, obtained as an oil, was prepared fromthe proﬁﬁl@‘fﬁ‘fdﬂﬂﬁexanpl e
3°9, step Wwda:24859, 7.62 mol) and 2, 6-di eworo-4-trifl uor opeiREdsEdedi Ne
(1.8 1 g, 20 8.38 ninol) according to t Procedure of exanple 39, step 2.
Yield, 0.24 g (11%9. M5 mz 279/281 M- O Cl/ 37Cl _i Sotc)pe pattern). HRVS
nilz calcd for CIHL3CI F3N3 W279. 0750, found 279.0751. Step 2:
(28)-1-[6-(J3enzyioxy)-4-(trffluoronmethyl)-2-pyri d| nyI] 2- 25

net hyl erazi ne e.title are fromthe product
of s%/eglllo I ‘t(fﬁ’i’@nz@l% 2'P|¥Fﬂﬁ'9ﬁfgpéﬁ$ﬂl’lpﬁf %4 g, 1. 29pn’m):J)

and Na-t-Ba %@?&lr Qfﬁiﬂ exanpl e 39,
stop 3. M5 %9%%?50%?@&25 n zédca | e ’g{‘lﬂe %ﬁg%%g%go ég%%geg% f ound

351. 1555. SOSthihe Ijro?lﬁ':-t oBsteg § labooye) (0268 yg; ﬁﬂﬁrmgmq:Bz;aﬂzﬁ;dlthpb@am ne,

A 6 MAY 4 6. -4 PCTI S

1 Renzyi 53- o PoBari a4 HEEH L ¥ 6 dchama 56 0% GRBEL) S mied9aded i n
25 g, 0.22

ilrorglrgliostt/\(/)( Wg'"plzﬁc E‘P@Cﬁi’?@?ﬁ?%@?gg??ngﬁé %a%bgcngt egceed 20

"QC, The m xture was stirred for the solvent 5 was evaporated and the
jresidue was partitioned between CHC] 3/0.S M aqueous HCL The aqueous phase
‘was made al KEKIAMPLE 42 M NaOM and extracted three times with CHC13. The

nbi ned i c..ph jed (MS d trated. Th | ti
o1 s pur ST R B S A g AREE, (o usi ng CGHCI3.  Tol I owed:
by CHCliibNEQMMQ%n&mléthlﬁM@sgﬁl Wﬂin%lﬁﬁaﬁﬂs@h%&ﬁiﬁﬁd%)ﬂd the 10

title conpound as a yellow sh oil. Anal. (‘G 3H20N2) N, C calcd, 76,42;
found, 75. %ﬁawdjyﬁbg%ﬁa@ 063 sAbPYOdinEssan irgmigsrad oil, 15 ‘mmol). The reaction

e A PR RS OA R A o B Al o ves

(157 g, 10 5 mmol) in THF (7 mI.) was added and the resulting mixture was stirred
for 4 h at room temperature. Piperazine (0.580 g, 6.75 mmol) and K3CO5 (0.43 g, 4.5

i‘S mmaol) were added and the mixture was stired at 60 °C over night, Filtration,’
concentration, and purification by chromatography on silica gel using ethyl
acetate/acetic acid/methanol/water (24:3:3:2) as eluent furnished 0.20 g (46%) of the
title compound as a white solid: mp 183 °C. HRMS m/z caled for CysH7FN,O (M) *
288.1386, found 288.1380. Anal. (CysH17FN40 - 2.6H,0) C, H, N,

20
EXAMPLE 43
2-{(4-Methoxybenzyl)oxy}-6-(1-piperazinyDpyrazine, Acetate.
The title compound was prepared according to the procedure of example 42 startlng
from 4-methoxybenzyl alcohol (0.207 g, 1.50 mmol) and was isolated as a yellow

25  sold. Yield: 0.79 g (67%). HRMS Wz caled for CgHzoN402 (M) *300.1586, found

300.1584.

EXAMPLE 44

2-]2-(4-Fluorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine, 0.5 Acetate,
30
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



25 starting fromthe product obtained in st~p | above (4. - 60 g, 22.5
.mol ), 2,6- dichloropyrazine (3.90 g, 26.2 mmpl) and K2CO3 (6.22 g, 45.0
mmol). Yield: 6. 15 g (S60%. M nilz 316/318 W05Cl/ 3704iﬁslﬁ&¥o¥ﬂ&'?pattern).
HMRVE nilzwoakadsdsor C171121CI N4 W 316..1455, found 316. 14PcHisEdDoaStep 3: :
1- (6- Chl or n- 2- pyrazi nyl ) - 2- et hyl pi perazihe. 1-Choroothyl chloroformte (4.16
g, -29.1 mol ) was added dropwi se under 2 h to a stirred solution of the

- product obtained in step 2 above (6.15 g, 19.4 mmol) 'in dry

di chl or omeglidn & i€l Ortidf s @7%). HRMAS mécalod forgC gH FNa @ M) 'ravamsagnper at ure for
15 h, the reaction mxture was concentrated in vac uo and nethanol was
adde4lL Thefoid 021664 A, (BedleBNAD - 0 SCHCOQH - H>®) @nd, Noncentrated. The

resi due was dissolved in CHC13 and passed through a short (4 cm plug of
silica gal using CHC13/ MeOH (8:2) as eluent. Solvents were evaporated off

and the rw%purified by chromatography on silica gel (12 x 5 cm
using Cl-I L"Et 3N (95:5:0.2) as eluent. This provided 1.9 g (43% of

the tigle zppnmehe n@i)bthoMi-64 £ pRrpiddafo radile, " Cl -1 sot ope patten).
| I RVB mlz cal ¢d for gﬁl&? cl v%zg?’ggaa %gﬂﬁfd_zzes.ogaes. 6 MAY 40 WO
02/ 40456 -Siep 1per-Butyhivi63brodrpyrazinyl)oxy]-1-piperidinecarboxylate.

1-[6-(B I ~- azi ny| ] -2- | j 34 ' . The titl
compund v "pEibaPEACLREpRbeiPg T M el RERAL v ouf b B Bt cp
starting fgipeAdiRecapsoxgins (6076 g BB mmahand K288 0. MGn 7o+ biradol; 3007y

al cohol (0.12 5 g, 1.08 nurnol) and Na-t-BuO (0, 14 g, 1.4 mmol )~ Purity
90% ( BPLC)35 mBof)ninZiN §2004akpwad stirced a dodio tenQicraisa2in 02 W Diggedction, f ound
298.1802. EYDAWE 42 2-[(4-F|. b I -6-(1-pi i, nyl i ne.
102 FP uoretcmepihed Wkt 6:0mmb) and SoboReigt e HHeatnaeen’ THF (1 i)

d | .Na 0 %:,4i ' ' ) [, .0k |, ). Th
Foact i on i dh A ot e Vi RSN e bk RO S e vgfoR o i
2, 6- di Gl of,ARVHAKIHAR in bhend! THe rebfliud v{}ﬁ%&}s&ﬂz%ﬁ%ﬂi&%%ﬁﬁ& ddeed and the

resulting mxture was stirred for 4 at foomtenperature. PIperazine

(0.580 g, %5075 (9))of threckiticxoo®onnd 48a whitd selid: SnmRGRY *GiS d3e3 (d t he

m xture was 3ijre 6 ' er night. Filtration.'
Anal. (Cyatao 3033 C,%,%- g

15
Step 2: 2-Chloro-6-(4-piperidinyloxy)pyrazine.
Aqueous 3.0 M HCI (12 mL) was added to a solution of the product obtained in Step
1 above (5.00 g, 15.9 mmol) in methanol (200 mL). The reaction mixture was stirred

at 50 °C for 5 h and concentrated in vacuo. The residue was dissolved in water (50

20  mL) and basified with K3PO4. The aqueous phase was € “racted with ethyl acetate (5

x 40 mL), dried (MgSQOy), 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 CoH2CINZO (M) ™ 213.0669, found 213.0663.

25  Step 3: 2-[2-(3-Methoxyphenyl)ethoxyl-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 2 mixture of 3-methoxyphenethyl alcohol (0.061 g, 0.40 mmol)
and K-2-BuO (1.0 M in zer-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 in 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/EtsN (95:5). Solvents were evaporated off and the



-concentration, and purification by chromatography on silica gel using ethyl
acetate/ acetic aci d/ nethanot/water (24:3:3:2) as eluent fur %@W 520 9
(46% of the title conpound as a white solid. np 183 'C. z caled for
'C 15H 7FNMOORHMO428 8. 1386, found 288. 13580. Anal . (Cl5H17FRADSEIA2HP120) C,
H N 20 EXAWE 43 2-[(4- Met hoxybenzyl ) oxyl -6-(1-pi perazinyl)pyra2i ne,
Acetate. The title conpo and was prepared according to the procedure of

exanple 42 starting. . 4- meffi e | cQhol, ¢0. 207 &..1.50, nmol) and
vvasn})sol at eFoHYEYY e@%%wpdé%%e&’@@%%gﬁﬁm_@g?%adfté?%o_a%omﬁ cal )ed f or
Cl16H2GNA02 ‘ezl 38bnl &&BandeBIElcohd@f (1 B 3mbelAVEE-3). The column was

2-12- (4- Fl uor ophen razine, 0.5 Acetate. 30 The

yl ) et hoxyj - 6- (1 - pi perazi nyl)
title conpomdhaﬂamtbﬂ‘@iﬁl(bénﬂd@@tﬂ ames&mb(lomp%emxo@rﬂfwm@tpd with2
tarti flom 244- henyYDe . {0.21 1.50 I d
oLor 0 oo MRERRSONER ) i el oSl bR ST
Yield G 14%@&3'&%@ idehti dipﬂﬁié/ l%aiGiﬂJ\fMS.@ﬂi@lH! gﬁlgélgz%%)rmwm&%ﬁd f ound
3027.1554. Anal. (C16H19FN4O - 0.5CH3COOH - H20) C~ H, N, EYCAWE 45 5

2- 12- ( 3- Met e pHeN40:eMI03ED:1639 Homid3a9 4By | oxy) pyr azi ne. Step 1
teH Butyl 4-1(6-chloro-2-pyrazinyl)oxy]-I-piperidiuecarboxylate. A m xture

of 2, 6-dichloropyrazine (5.00 g, 33.6 mmol ), terf-butyl 4-hydroxy-I-

pi peri di necwmt‘%(& 76 g, 33.6 mol) and K-t-BuO (I Min te7l-butanol;
35 nm, 35 3N (200 nL) was stirred at roomtenpurature for 12 h.

The react i op-3Preaslethai-ac@-piptMdingloay)pypiziid) and concentrated in vacuo.

The residue was dissolved in ethyl acetate, washed with saturated aqueous
KH ) PO40 dr Feetilagoryund waspreparedrceriingithe prapsdurs of vrample 45,00 Jas

‘recrystalligzed. fr t | i s f title
conpound as étglq"\ﬂ%i d@gﬁgﬂeﬁpﬁggﬁ%% %ﬁﬂfﬁgm%p f@le%fé&%kﬁ% gr?a@g%ﬁ?quzog N303)

G H N identity and purity by LC-UV/MS. Yield: 7 mg (12%). HRMS m/z caled for

C17Hz N30y (M) 299.1634, found 299.1630.

15 EXAMPLE47
2~(3-Phenoxypropoxy)-6-(4-piperidinyloxy)pyrazine.
The title compound was prepared according the procedure of example 43, step 3,
starting from 3-phenoxy-1-propanol (61 mg, 0.40 mmol). The product was analysed
for identity and purity by LC-UV/MS. Yield: 28 mg (43%). HRMS. m/z caled for

20 C3HpN303 (M) 329.1739, found 329.1743. ‘

EXAMPLE 48
2-[(5-Phenylpentyl)oxy]-6-(4-piperidinyloxy)pyrazine.
The title compound was prepared according the procedure of example 45, step 3,
25  starting from 5-phenyl-1-pentanol (66 mg, 0.40 mmol). The product was énalysed for
identity and purity by LC-UV/MS. Yield: 17 mg (25%).

EXAMPLE 49
2-{[3-(Benzyloxy)benzyljoxy}-6-(4-piperidinyloxy)pyrazine.
30  The title compound was prepared according the procedure of example 45, step 3,



15 Step 2: 2-Chl oro-6-(4-piperidinyl oxy)pyraAne. Agueous 3 0 MHCF (12 niL)
was added to a solution of the product obtained in Step akﬁéﬁ 2@500 g,

15.9 n-nnol) in methanol (200 ni), The reaction mxture was at 50
oC for 5 WQMH%¥ncentrated in vacuo. The residue was di sFSINENNHat er (50
20 nL) and baS|f|ed w th K3PO4. The aqueous phase was e,,, - -~-acted with

~ethyl acetate (5 x 40 nlL), dried (MySH), and concentrated M vacuo. This
gave 3.08 ¢ of ,t.he e ol o ) |ch slowy
deconposed %%)‘%'ﬂ%‘i élﬁé'br?azyl WW@%‘@@ ﬁ@:@ﬁﬁ?‘éﬁeﬁ&?@r@‘i %889, found
213. 0663. Zmaffsed fo¥ identi untyby LC-UV/MS. Yield: 43 mg (55%). HRMS m/z

2-[Z- (13- Met boxyphenyl ) et oxy - 6- (4- pi peridi nyl oxy) pyrazine. A solution of

t he productcait fatr GagH)sN:0s &) 238h D846, fFEmnd4A91d90%. 20 mol ) in DNT (1.1 nl)
was added to a m xture of 3-net hoxyphenot hyl al cohol (0.061 g, 0.40 mol)
and K-t-BnO (1.0 Min tert-butanol; 0.4 mL, 0.40 nunol) in DNT (0.8 nl).

The reacti ] rsﬁLwas vortexed for 16 h at 50 T under nitrogen, quenched
with water W ) and concentrated in vacuo The residue was

partiti onedy.pey mhw[ﬂ{enﬂ?ethﬁi@]-@mpﬁ.e gkiabe (4 nL) and poured

t hrough a hydromatrlx col um, was el ute with ethyl acetatefflt3N
(95:5). SolSteptls2*0@11?@1‘@'6&{@1{2-@@&Omheamﬂeihnﬁymmm05 WO 02/ 40456

ont o & condRerBiED-60E 4T bl B TERERLANEIR o1G: Tanber st o3 50
1). The colusmoxhenyahad] . 9mg,mwolpmrmaxaaa@1mwm+c (idpah).. The

conpound was eluted wth aqueous 2. in_methanol (20 m and

concenli®at eﬁﬂmﬁmg@maﬁr@@m&ﬁﬁpm@@mﬁmweMﬁ hilleg ta®&Cpurity by

‘LG WI M. Yield...8 03 29 1739,

found 329. 1*@aﬁ§m§%éﬁ%ﬂo§%&5§\@yﬁe§ gggl 5%3181)(‘:%5&%%}&%%?“%? XY) pyr azi ne.

10 The ti t lyeactiRApeintte Wasedyctlpa Adiedbeiff Sthitedtines bt Al @opkihaxasml e 45,

step 3, starting from 2- phenyl et hanol SQ nmg, 0.40 nmol). The product was

anal ysed f d2COoiweneiaddedand themixtyr tyed NRncantetion i veqpo(fadighe 2 HRVE milz
I f 711 4302 4, f 2

cal cd for yCe low o SVQasp ﬁed ?rgsﬂichSgel chrggggogra%gy](%g x 4 cm) using n-hexane

15 ethyl acetate (8:2) as eluent. This gave 1.21 g (92%) of the title compound as a
colorless oil. HRMS m/z caled for C13H3CIN,O, (N.[)"' 264.0666, found 264.0677.

Anal. {C3H;3CIN202) 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 K3COs (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 CHC13/MeOH (9:1) as

25 elueﬁt. Solvents were evaporated off and the remaining oil was redissolved in
CHCL, filtered through a short plug of alumina, covered with K2COj3, using CHCl,
as eluent. Solvent removal in vacuo gave 0.74 g (67%) of the title compound as a
beige oil. ARMS mi/z caled for Cy7HzaN40, (M)™ 314.1743, found 314.1733. Anal.
(Cy7HzN4O, - 0.5H;0) C, H, N.

30 |
EXAMPLE 51



- 15 EXAl~VLE 47 2-(3- Phenoxypropoxy) - 6- (4- pi peri di nyl oXY) pyrazine. The
title conpound was prepared according the procedure of exarrpl§ Ami mﬁep 3,
starting from 3- phenoxy-1-propanal (61 ng, 0.40 mml). The pr g

“.anal ysed WOdRAHPHentity and purity by LELTV/ MS. Yield: 28PHES amse@ HRVB
"Vz calcd for 20 C I gH23N303 + 32-9-1739, found 329. 1743 EXAATLE 48

2-[ (S- Phenyl pei ntyl)oxyl -6-(4-pi perl di nyI oxy) pyrazine. = The title conpound

| e 45. step 3, 25 start f
gla;hgasf)ar ?ggiﬁgﬁ%’(l ?g}é- z@)@e{druregg disg r%?@&fﬂﬁm\?vagpanal yse?i ?(r)rI n9 o

identity a MteLOore2- V¢ fidEh ileXANTLE49
2-1p-( Benzgslfkgg};)lbtenzyl ?oxy#3ly l)pﬁrg;g?%’g?dnyl oX w%%f?raazm lme~ 30 The title

_conpound wAsmptepart mhbmpyn@md{@ 40rm b@unmol)f trensahypidemdbylpipemzing, MAY
200S WO 02140456 52 PCT/ SE01102569 starting from 3-benzyl oxybenzyl
al cohol (860-63y8 B4 eurnﬁmzcm{w 8 ditnmphldn apsienifrde (6 mdy vagstifred st and

-So1. 1508, PBimdonioh it agsled e %%Lféé%ﬁoﬁm@tﬁmwacﬂ%cﬁv&ﬁ%was Bheed 0

2-i1-(2-Me Med 91 X%y TR dily
2- Chl or a- 6&%&%%t E%)%yphenyr{l)@et hg?(éi}lag{/‘fﬁgéz ne. tOB%fJnOCQEdﬁgt%b%phg. 97

‘was added bsidics gbl usitl SHOK/Me l?ﬂéaiueﬂﬁtfh@f)dﬁﬂ&ﬁﬁb)letg(aﬂ%) of he96 g, 6.28
nim1) in dioxane (15 mL) at 0 *C (ice-bath). 10 Affor 5 mn of stirring at

room t enpetitlé bomdpotdibas apasil HRME e caled foa €, gl AN G MY Z26:0085( fomad bat h) and
2, 6-di chl or%‘gégam nc (0.78 g, 5.23 mmol) was added whereupon the reaction
m'xture t uZ 8% | ow. After being stimed for 3 5 min, dicbloronethane, and
~K2C03 re added and the nixture was filtered. Concentration in vactio
.funaished a yellow oil that was purified by silica gel chromatography (15 x

4 cm usi ngtepr- xR yR Jﬁt—p@ﬁﬁﬁﬁl{iﬂﬁﬁ&a )5-ainéthyipiperazife.s gave 1.21 g

(929 of thetitle conmpoun orless oil. E m z cal ed for
C13H13Cl N2Bhe tie corpBeund wankyepsed epriing to the procedure of example 20, starting

from 1-(6-chloro-2-pyrazinyl)-trans-2,5-dimethylpiperazine (1.23 g, 5.40 mmol;

obtained in step 1 above), benzyl alcohol (8.36 g, 77.3 mmol), and K-#-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 sm/z caled for Cy7HpN4O (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)ethoxyljpyrazine [0.65 g, 2.2
mmol; obtained according to the procedure of example 50, step 1, starting 5‘0111 2-
(2,3-dimethoxyphenyl)ethan-1-oi], piperazine (0.57 g, 6.7 mmol) and K2CO;3 (0.31 g,
25  2.22 mmol). The free base of the title compound was converted into its maleate salt.
Recrystallization from MeQH-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;gHN4O3 (M)
344.1848, found 344.1861.

30 EXAMPLE 53
2-[2-(2-Fluorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine, Maleate.



Anal . (G A3CIN202) C. IL N Step | -
2-f1-(2-Met boxyphenyl ) et boxyl - 6- (1 - pi perazi nyl)pyrazine. 20 A Eq tf“lg[@ of t he
product fromstep 1 above (D.93 g, 3.53 nmol) piperazine (0. g gm

r-unol ) anW&exgssg 0-49 g, 3.53 mmol ) inSdecetonitrile (7 nilPCWAEIINE3Oed in a
seal ed pyrex flask at 90 T for 6.5 h. The reaction m xture was diluted with
di chl oronethane, filtered and concentrated in vacuo. The sem -solid residue

fi : : M:OH o:
15 as 25 ol qdntieZsuyind Slas PRAR SCRU RN, it brooctytDr clBinDfl S5 K U ¢
ref fi ssol vedtdriing £0l3 chibid- G@@Lﬂmbmghgiym&@hﬂptﬁqu% g’;\llum:mol cover ed

w th K2CO8, using CHCL3 as_ el uent ol vent renoval in, vacuo gave 0.74 ¢
(67% of th@btannq @%Wdh%yoaedmp fexagple SQRion lattarting fem 2or  CL7H22NAO2 W

1T o e boes T s 1, 07
1 O e I Ao 0

- 2, 6- di cbJor epyvaediato(its rilege silt. G&cmﬂizanbﬁ %ﬁ%@oﬂ-&hﬁeﬁﬁﬁéﬁéﬂaﬂﬂ Ine
(0,62 g, 5.43 nraol), K2CO3 (0-41 in acetonjtrile (5

stirred at OSMMQDQOUBWWAOQ%AHE&C@MWFQ%M Har. T8 imig calethe
reaction m on ed in vacua. The oily residue
was purifie@’b@ mwoﬁ&t%ga%ﬁ?‘ﬁ@%ig ica gel using CHC13/ MeOH (9:1)
as eluent This fam shed 0.15 g (251/6) of the title conpound as an oil.

HRMS mz cal cd for Cl OH15C N4 + 226.0985, found 226.0983. 10 Step 2:

1-[ 6- ( BEnzy EDXANPRRN azi nyl | -trans-2, 5-di net hyl pi perazine. The title
conmpound was prepar ed. acgor di ng tao the procedure of exanple 20, starting
from 1- ( 6- cRtlGh-3Dnpsthonibenryl) q%ﬁs(lﬂsewwl BYY¥iRfar azi ne (1.23 g, 5. 40

obt a and
K—t BuO (1. gggﬁﬂb%gﬁ@ﬂ%d m"%agﬁéﬁ aw%ﬁg&rﬁel’g ?‘%@% ?réc)? dﬁ"reg’%ﬁg‘s é%aﬁé% t’ 05 ' C
for 5.5 h. Zﬂaﬂmg fiedbmd 2ofhlotved-f{213-dimethoxybenzyl)oxyjpyrazine (2.51 g, 8.93 mmol;

obtained according to the procedure of example 50, step 1, starting from 2,3~
15  dimethoxybenzyl alcohol), piperazine (2.38 g, 27.7 mmol) and K5CO;3 (1.23 g, 8.9

SD—

mmol). The vield of the title compound was 1.66 g (56%) which was obtained as an
oil. Purity 100% (HPLC). MS m/z 331 (M + H)*. HRMS m/z calcd for Ci7HzN403
V)" 330.1692, found 330.1690.

20 EXAMPLE 55
2-(2,3-Dihydro-1H-inden-1-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-(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,COs (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 ﬁ-eé base was converted into its maleate salt. Purity 100% (HPLC). MS m/z 296

(M)". HRMS mi/z caled for C17HagN,O (M)* 296.1637, found 296.1643.

30 EXAMPLE 56
2-(4-Phenoxybutoxy)-6-(1-piperazinyDpyrazine,



conmpound was 0.47 g (29% which was obtained as an oil, Purity 99% W.% M5
nzlz 298 (N4)+. HRMS nilz calcd for CL7H22N40 (M + 298. 1794, found 298. 1798.
EXANI PLE 52 20 2-[2-(2, 3-Di net hoxyphenyl ) et hoxyl - 6- (1 - pi perazi néMAE%@gzi ne,
Mal eate. The title conpound was prepared according to the pr ock

-exanpl e 5Gvostaes8, starting from _ PCT/SE01/02569

2-chl oro-6-[2-(2, 3-di nft hoxyphenyl ) et ho'i??l"pym’ ne [0.65 g, 2.2 rm 1,

obt ai ned according to the procedure of exanple 50, step 1, starting from 2-
. (2, 3-di net hoxyphenyl )ethan-1-oll, piperazine (0.57 g, 6.7 mmol) and K2CO3
(0. 31 & 25 ZTisitmenmppoupdavas pegpapissascerfingtie theiprecedu i trmaplidy. stemder t ed

into its nal eat.e I ] ' t rnished, 0. 45 g
(449 of tncwernedom Ao AnebEibbBR PR BT b baREe [
mlz cal ed f o AN Broceditd oft Eddaplé S0 REkp I étadiBE FrorBA-phehdFLE 53
2-[2-(2-Fl uorcggr?glnéyl ) e, tghgiyl -g- (1 [%JI peragélpnyl )pyrgazi ne,PEIVaI eato- 6 MAY 20
WO 02140456 buflahol HCHipBEGIneq2.86 2, Thd mmol) endRyfO1{00Na s . B mpele Thagizid di ng to
t he procedure of exanple 50, ste:?| starting. from

3{; :: 2 |r glr (r)]s 6E E)cg"-tlrll@tiﬂrp g@telp@n@nmlei g%ﬂ;@gg}éﬁi ?@S qlﬁaips«ti & az?_gi.l@mwtf%obt ai ned
fl uor ophgnet @F@&i@f%ﬁﬁﬁﬁﬁgmﬂéf%g Pﬁblﬁﬁ%@ﬁgg%s

MBS milz 303 (%%%%g%%gﬁﬁ?%ﬁi%%ﬁﬁg%%ﬁ+ 302. 154%, f ound )
302.1550. 10 EXAW.E 54 '

2-1(2, 3-Di met hox. )ﬁbfn y0oxy] - 6- (I - pi perazi nyl )pyrazine. The title conpound
was preﬂ)gre e A to the procedure of exanple 50, step 2, starting

from 2-chl orQg&- -l bens lne (2.51 g 8.93 mmol ;

obt ai ned acc%{(gﬁ%aP%ﬁ@gm%%¥%%ﬁw%ﬁ%,_ step 1, starting from2,3

15 di net hoxyfieititlel conippand Wes prppedazcording 28t8 pgoceBdrebf wrainplechigistg? C03 (1. 23
. , S .

809 L) B2ny il A5 Sy SomRouS, Y85 1o 8 o (3 GEh i ves

obtained according to the procedure of example 50, step 1, starting from 5-phenoxy-

-

15  1l-pentanol®), piperazine (1.88 g, 21.8 mmol) and K,CQ3 (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 calced for C1oH6N,0, (M)*
342.2056, found 342.2054. *Described in. J. Org. Chem. 1968, 33, 2271-2284.

20 EXAMPLE 58
2-[(2,5-Dimethoxybenzylloxy]-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-dimethoxybenzyloxylpyrazine (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 KoCO;3 (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

Cy7H2aN403 M) 330.1692, found 330.1692.

30 EXAMPLE 59
2-[2-(3,4-Dimethoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine, Maleate.



oil. Purity 100% (I PLC). M5 nilz 331 (M+ W HRMS 7nlz calcd for C17H22 N403..
"M+ 330. 1692, found 330+1690. 20 F- XAMPLE 55

2-(2,3-Di hydro-1Hiiiden-1-yl net hoxy)-6-(I-piperazinyl)pyrazi adity NBldeat e.
"The ti dewxwopsuipsl was prepared accor drrg to the procedure mir/ex@ampig 50, step-
2, starting from 2-chl oro-6-(2, 3-di hyt f5-1 Hi nden- 1-yl ntt hoxy) pyr azi ne
(3.22 g, 13.1 muol, obtained according to the procedure of exanple 50, step
1, starting froml 25 indanal), piperazine (3.49 g, 40.5 mmol) and K2CGO3
(1.8 g, 13Theritislopmptived wasprdpared acdoedifig t;)athbamcd;ﬁe phexample éO,cxbc;pZ;und was

2.19 g (571 S ned an, oi | free converted
into its rrﬁflag%%%&hﬁﬂ]cﬁﬂ @%@ﬁ&%a@ Bsuyljgio fW » cal ed for
C171120N40 ook AL S

2- (4- Phenoxy ﬁf??‘i“?ﬁ“@%?%é‘?ggpk@‘fe%ﬁgf. e 300 1558808 B85 40456 - 55

KTI SENI US6%3 Ahtimeitiok gpleayeabiac 1 wils pi?emmreqagagpm dnﬂﬂolp énd K@CO§ gcegure of
exanpl e 50, step 2, starting from 2-chl oro-6-(4-phenoxybut oxy)pyrazi ne

(1.99 & 7. JZAZf il %Ewmid]wheaﬂeoompu@dwh@ g)(ﬁﬁ%)duhlehwasek’amﬂdasSP stgp ’
, 4 - Ls o R ' .84 g, 21.4

chog\(l\;o Sgbgig%%ﬂlﬁ oltpY ) 3RG 1B BRL 0t e s hpotina® wae 122 g
659 329 (M +
I(-I~ /()HRIVBI ﬁlexs%ﬁ Sﬁ@ %%Mg%&{@é@?&%ﬁﬁ ‘Iﬂ-i&%m%? Sﬁ’813'r epgr ed by

reduction @Mjﬂ)lggﬁl the corresponding acid (cf 1. Og, Chem
12130, 2441-2447; ibid. 1968. 33, 2271-2284). 10 EXAMPLE 57
2-[ (5- Phenoxypent yl ) oxyl - 6- (I - pi perazi nyl )pyrazine. The title conpound was

preparﬁ)d a ?@‘{bgﬂﬁ’@ﬁ o0 the procedure of exanple 50, step 2, starting from

. 2- cMoro- 6- ['% oXypentyl ) oxyl pyrazine (2.06 g, 7.03 mmol; obtained
accor di ng bai e Phk Be 1@)38 i ,?Qmﬁ plf;l,mn%_arting from 5- phenoxy
21.8 5{[ J@. ﬂﬂeﬂﬂ? ﬁy }SBR - 4 - pent ano?) , erazi ne
(1. 88 g, yﬂ‘éb@ﬂefcomn@mdwmsaarmmrdmtqthqsngeqms%emmmSﬂeese tai ned as
a white solld; s fom 2-chloro-6-{[2-(2-phenylethyljbenzyljoxy} pyrazine (1.72 g, 5.30

mmeol; obtained according o the procedure of exarnple 50, step 1, starting from 2-
15  phenethylbenzyl alcohol), piperazine (1.37-g, 16.0 mmol) and K,CO5 (0.73 g, 5.3

. mmol). The yield of the title compound was 1.38 g (69%) which was obtained as an
oil. Purity 100% (HPLC). MS m/z 375 (M + E)*. HRMS miz calcd for CasHpgN4O
(M)* 374.2107, found 374.2113,

20 EXAMPLE 6]
2-[(3-Phenoxybenzyhoxy)-6-(1-piperazinyl)pyrazine.

The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[(3-phenoxybenzyl)oxy]pyrazine (1.99 g, 6.36 mmol;
obtained according to the procedure of example S0, step 1, starting from 3-

25  phenoxybenzyl alcohol), piperazine (1.94 g, 22.5 mmol) and K2CO; (0.8 g, 6.4
minol). 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 caled for Ca;HpN4Op
(M)" 362.1743, found 362.1739. '

30 EXAMPLE 62
(2R)-1-[6-(Benzyloxy)-2-pyrazinylj-2-methylpiperazine, Maleate.
Step 1: (3R)-3-Methyl-1-tritylpiperazine.



Purity -100% (BPLQ MS nil'z 343 (M+ M. HRMS ntlz calcd for Cl9H26N402

342. 2056, found 342.2054. *Described in | On Chem 1968. 33, ﬁﬁ%ﬁl a$4 20
EXAMPLE 58 2-1(2,5-Di netbo3, ybenzyl) oxyl -6-(1-pi perazi nyl) pyr

title comp@ 3446 prepared according tosthe procedure of E%AMEMESE, step
2, starting ftora 2-chloro-6-[(2, 5-dhnet hoxybenzyl)oxy3pyrazi ne (1. 02 g,

3.63 mnol; obtained accordng to the procedure of exanple 50, step 1,
tart ft 25 di h b 10.9
ol ) and K?J}I}éﬂg? omgo e fop SRRl et %?ﬁt%‘#ﬁtﬁn‘is?%éﬁaaam was
0.64 g (53%wwh ﬂ&ﬁh&bﬂhﬁt qmtnﬁeﬂlﬁplp&ﬁmﬁ@m@@kﬂb@nmE’é&rfom 00% (BPLC) . M5

nlz 331 (M+ IW HRMS inlz calcd for " CIH2N(~ (W 330.1 92 f ound
330. 1692. 30metkslyidperagige. The title compound was obtained as a light yellow crispy solid.

2-[2- (3, 4- Di net boxyphenyl ) ei boxyl - 6. (| - pi perazj nyl ) pyrazine, Maleate. 6 MAY
2005 WD 02/404.56 -56- PCIT/ SEDI /02569 The title conpound was prepared
according to : RS RTELBICuIOko- ?-fﬂ 1R9-méth b aViatddge.f r Om

2-chl or036 [g&?? g gﬁngt hoxypoh?rfljy lﬁ%gxyl?py?@zﬁ?e Zl?z’ 13 g, 7.23 nunol;

obt ai ned accArrdnxngethﬁhthﬂnmpmm( 83 gx Enp bend)) thepregudt, from siep il ng from 2-

(3,4-diinet boxyphen | ) et han-1-ol | |pera2| ne (1.93 g, 22 4 rrrml and K2CGO3
(LO 9. 5 7. 234ays(y-1 &H?m@n@ﬂ)@nﬁd %(&O%g&%éym@ %P5 whi ch

bace vas | CoTE %&9%@3‘050%%& i kg o w%t%%ﬁ%m& gHRaN03 W

344.1848, 834 of 1 Ph mf?

2-{[ 2- (Z Pheny et hy‘flgi%enzﬁfic oxyl - b- ég’&s‘ﬁ'é?hae%“ﬁﬁ%ﬁla?ﬁgl Wa'?ltle
cconpoung &ggté‘dimﬁﬁs&rd@leéwp EQutd) ThPFRRE WS r&fissdraiih EH, (5P _2,
‘starting fro 091% IDro-6- ft2 2r phenyl et hyl )bengyll? oxyl pyr azi h 1.72 &

5.30 -l ; mbpued ﬁbﬁa@emrmr@)trﬂ,)dm guided estlithe naiktuex vap kitrréaat redep 1,
o Tl KT ARERE s B et RS B8 S il O S0
(69011 0) uhi gt e fy SR ALESd 5 @g%%mé’vgy'e} %&Q%QEPL@ cH, (415 375 (M
mL). The combined, dried (K2CO3), organic phases were concentrated in vacuo. The
‘1 5  brownish oily residue was purified by silica gel chromatography (bed size: 11x6
- cm) using CHCI3/MeOH (92:8} as eluent. The yield of the free base of the title
compound was 1.74 g (55%) which was obtained as a tan colored oil. A portion (0.41
g, 1.9 mmol) of the free base was converted into its maleate salt. Purity 99%
(HPLC). HRMS m/z caled for CoH,3CINg (M)" 212.0829, found 212.0819.
20 |
Step 3: (2R)-1-[6-(Benzyloxy)-2-pyrazinyl]-2-methylpiperazine, Maleate.
K-+-BuO (2.07 g, 18.4 mmol) was added to a mixture of (2R)-1-(6-chloro-2-
pyrazinyl)-2-methylpiperazine (prepared in step 2 above; 1.31 g, 6.15 mmol) and
benzyl alcohol (10.0 g, 92.5 mmol). Afier being stirred for 7 h at 95 °C, the mixture
25  was applied onto a bed of silica (12 x 6 cm). Elution with CHCl3/MeOH (97:3
followed by 92:8) furnished 1.44 g (82%) of the ﬁ'ee 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 calcd for CygHaoN4O (M)* 284.1637, found
284.1633. '

30
EXAMPLE 63



M ' 374.2107, found 374.2113. 20 EXAWE 61 . .

2-[ (3- Pheno. xybei i zyf) oxyl - 6- (1 - pi perazi nyl ) pyrazine. The title conpound
was prepared according to the procedure of exanple 50, step 2, 1&Maftilhg
from 2- chizey ex/64$4 3- phenoxybenzyl ) oxyl Qﬁggzi ne (1.99 g, 6.BEr/APOVRS0Dt ai ned -
according to the procedure of exanple 50, step 1, starting from3 25
phenoxybenzyl al cohol), piperazino (1,94 g, 22.5 nmmol) and K2CO~ (0.89 g,

6.4 nmmol). The‘ﬁeld of the title conpound was, 1.58 g (69% which was
obt ai ned asCdi-1-H(Bepgexy)-41biterometbyD-ZupyrigiayHgsmethylpiperagings niz cal cd

f C211 - 1224 : -
(2. R)-1-[ 6. Cafds catppudd dus AOBCH FEHEAPH B LERippIe dp withdpe .

3R) - 3- Met hy ibiig that (@ Alyipiperatiie s 408 iutdd fayRIS) b ylpifetazine i
I(DCT; SEQ / 02%%cgiﬁ'1l'hlgs ﬁadgmggﬁ o)rglglgerwas epr gpar ed taccor di ng tj(;p% he Preolgedur e of
Exanpl e 39, step dpnd thaty-dpprofsetiendegetritriaton in stepRf wes caiyied opt 108 ne was
sybst i tyted, for %}1 t: ' Lnnee('S'l-Ehf/LSti}lﬁzmﬁl)miﬂ@@ o}at ai ned as a.
| i ght y§I I on@‘r"F‘i%‘y gg@dﬂ&%%% T e i mz
(ZR) -1 -(6- Cahot ﬁr%ﬁﬂ%@tﬁ@gk@?ﬁgqm, LRRr#4i1kge. Mal eate. A mixture of

2. 6-di vhl oropyrazi ne , 15.7 mol), the product fromstep I above (5.
11 g, 14.9 mmol) and K2C03 (3.09 g, 22.4 mmol) in dry DW (50 nmL) was
‘stirred at 120 OC for 7.5 h. The dark reaction m xture was diluted with
other and BIAMBLES% filtered off. The filter cake was washed with

CHC13. fhe fj . rate QI .I' ot 60 . ed pressure. The residue
was redi sso@&éc}abﬁ@%ﬁg@ﬁﬁ%ﬁ?&22‘3%8%%%&% HCl (20 nL) was added and
‘the i Xour eThestls tompethdwasmepartd mperding teethd procedurd of etaikple B9 efiththd aqueous

‘NaOH (25 nmL) was added, _carefully and the |ayers_were separated, The agueous
| ayer was eSHceRiEe @R)-ogdyipiperazing sgs smﬂlﬁtﬁ@r&mwﬁﬁﬂawm@dﬂ( K2C08) |

organi ¢ ph € - s : r | ' : Ldue was
Ut 11 o by i) 11 ebERE RRHGH B, VATl 2 3 Qoo ik 1 625 ¢
CNC13/ MeCH Z,%ui Shrther thatédeproEatony (Mékddirivflatidrd ifi siep 2bvaseaniedtdut using | e

o . . , :
cOMPOUNG Wa, ot clhctiid 54 WahiE brtSiRant ) S 22 o8 F 9. 07 00 0f1- A portion

15

EXAMPLE 65

2-(1-Piperazinyl)-6-{[3-(1H-pyrrol-1-yl)-2-thienyljmethoxy} pyrazine.

Step 1: 2-Chloro-6-{[3-(1H-pyrrol-1-y)-2-thienyl] methoxy}pyrazine.

The title compound was prepared according to the procedure of example 50, step 1,
20  starting from 3-(pyirol-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. (C;3H;,CIN;OS) C,

H, N.

25  Step 2: 2-(1-Piperazinyl)-6-{[3-(1.H-pyrrol-1-yl)-2-thienylmethoxy} 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,CQO3 (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 caled for
30 CpHioNsOS (M) ™ 341.1310, found 341.1301. |



, L9 mmol) of the. free base was converted into its naleate salt. Purity
99% (HPLC). HRMS in/z calcd for C91113CINd W 212.0829, found 212.0819, 20
Step 3: (2R) 4-16-(Benzyl oxy) - 2- pyrazi nyl | - 2- met hyl pi per azi ne, Mak@{ﬁ
K-t-BuO (2.07 g, 18.4 ronol) was added to a mixture of (2R)-I- %erpﬁ%-
Py, razi nyl WO KRG pi perazi ne (prepart~ghin step 2 above; EC'B(SE(g,szﬁit;lS
nmmol ) and benzy] alcohol (10.0 g, 92.5 mmol). After being stirred for 7 h
at 95 OC, the mixture 25 was applied onto a bed of silica (12 x 6 cn).

Elution wt %ﬁgﬁéﬂz (97:3 followed by 92:8) Runisbed 1.44 g (82% of
the free bas itle conpound as a light yellow oil. The free base

2 22%3?5?{@1%’%%4%?%%‘2”‘?2%6%“%%%% 30 EXANTLE 63 16 VAY
2005 WD 0212436 2-F3-(BREHIGHTb 22068y} -6-chloropyrazine.

(ZR) -1 -[ 6-03enzyl oxy 4(tr|fluoro thI yridipyll -2- rrethlplperazme
The title coh¥o %W‘dc Wdas R Bp A tpégﬁl’i"@"??%%%fﬁ sRdnpl e 40

\(Mztsgl-ﬁrgtegyleg#per Zi ne i nhz}(]%@b ﬁfﬁgﬁl’é:loﬁ%ﬂ?ﬁﬁ_@dgg%o i ont]%]%@lgleﬁéﬁg?flat i on)
in step 2 Wamnmdi)rande?{%dnnhlorepmz:ﬁetrmgwdrmﬂ]mﬂ)'.d‘hameﬂﬂoﬁhduﬁbl or onet hane

(3:1). M5 nmlz 352 (M+ Mk, HRVS n2| z CaI.Cd for CZ_I.81_320:3N30 W 351. 1558,
found 351. 15e080p wrsE2.@Ug (61%) and was obtained as a semisolid. Anal. (Cy3H;sCIN2O5)

(2R -1 -[6-( 8 yl.oxy) - 2- pyri di nyl | - 2-met hyl pi perazine. 10 The title

conmpound was % ared according to the procedure of exanple 39 with the

exceptions that (2R)-nethyl piperazine was substituted for

(2,S)-nethyl piperazine, in step 1, and that 2, 6-dichloropyridine was

subst it uDed Step 22ZH{E{BMMWWVHexy}Fﬁ-éﬁ-Bmer&m)elWhﬁne.t her that
N-deprot ect i detr | at i on rried.out usj

“trifluor oacefli‘ecég- |WE?M§?&W§B{B§ ﬁeprﬂgedmo%gm@xﬁ -id?gw 25
EXANTLE 65 - starting from the product obtained in step 1 above (1.62 g, 4.96 mmol), piperazine

(1.28 g, 14.9 numol) and XpCO;5 (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 caled for CopHysNgO2 (M)

15 *376.1899, found 376.1890. Anal. (CpoHz4N4O2) C, H, N.

EXAMPLE 67
2-(1-Piperazinyl)-6-[3-(2-pyridinyDproepoxy]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 compopnd was

5.18 g (84%) and was obtained as an oil. Anal. (C1oH12CIN;O) C, H, N.

25  Step 2: 2-(1-Piperazinyl)-6-[3-(2-pyridinyl)propoxyipyrazine, Maleaté.
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 X,CO; (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 m/z caled for Cy¢HayNsO (M) *

299.1758, found 299.1748. Anal. (C1¢HzNsO * 1.5C4H;04 - 0.5H;0) C, H, N.



2-(1-Piperazinyl)-6-[P-(I1HWol-1-yi)-2-thienyl | net hoxy) pyrazi ne,-- Step 1.
2-Chloro-6-([3-(I Hpyrrol-1-yl)-2-thienyll netboxy)pyrazine. The title
conmpound was prepared according to the procedure of exanple 50, 15&@& 05 20
starti ng Wo®e#@s56py| Tol - 1-yl ) t hi opheneyg- net hanol (2.5 g, PCA/SEADIZS6 K-t - BuO -
(1.43 g, 12.7 mmul) and 2, 6-dichloropyrazine (1.73 g, 11.6 mml). The yield
of the title conpound was 3.05 g (90% and was obtai ned as an oil. And.

(C131110CI N30s N. 25 Step 2-

2-(1-Pi permﬁgm (IHpyrrol -1-yi)-2-thienyll met hoxyl pyraAae. The
title corrp _m] ; Eﬁﬁﬁfe exarrpl e 50, step
2, starU% ?ro ﬂ%ﬁ%ﬁfeﬁ%lﬁﬁ@ﬁ ;tp;}ﬂg&@ﬁmmgf g@age g, 6.10 nmol),
pi perazi ne Stéﬁ.l5ﬁ-cglloﬁ86~¥(3;ﬂmlim]éthm€behiﬂ@t&yﬂ ¥ging, 6.2 rrm)l) The yield of

the title conpound was_ 1.43 g (69% and was obta| ned as a beige solid.
| IRIVI'S m Abgditlegommoundywes nrepared gpgsuding g the pragedure of exampls $AcSteml, 130 1. 16

MAY 20 P

2 (| 3- CBens oV 0% Sy RS AR tpb el (S ) Ko 134 &

2-{[ 3- ( Benay |oosjnobeamyd,é-dxllordpyeddins (38 @20/ Femmbl)eThe ylbm sfthpttlad was
prepared accordin (? to_the procedure of exanple 50, ste 5 startlng from

3-benzyl oxVB@ﬁQ‘}"} wpEAABE ( @/ﬂ}l@‘l"gwafi%btﬂmﬁﬁlrﬂf’r*}‘”hﬂeﬁo% S@’@f z gal 4531"1 mmol )

d 2, 6-di h tI
compound wedsBiGNOf BIF s sCipundnBa OREl sel 1Cullifctilly EAf ' (&

1] 5CI N202 C H N 10 St
g: 21- (13-¢( Be?\/] oxy) beM i oxy) - 6??I - pi perazi nyl )pyrazine. The title conpound was

'PL eparleﬂg ascqyl; fl: Mfléliammelhmﬂmadﬂﬂuﬂ#ﬁ-ﬂggippfai@ﬂ)gyﬁzire,&lahumrti ng fE(ing
‘'t he product_ obtai ne ove : , 4. , _Jpi_perazjne
g, 14.9 m‘ré;h? Q"(&?E)arﬁg S‘lgpﬁ%ég‘w%ﬂﬁﬁ §ifR $= conpound

was 1.16 gx WaS oBhabmy gt I PibideOr
Q22,%~40-)St( 1%}]-'3 6. 1889, fogﬁd %?6&%881 ZSA%E\@M%)J’.% 4N402) C, H

N.  EXAW.E(BI2 g, 13.0 mmol) and K2CO; (0.62 g, 4.5 mmol). The free base (1.14 g) of the title

compound was converted into its maleate salt. Recrystallization from MeOH-ether

15  furnished 1.05 g (68%) of the title compound: mp 134-137 °C. HRMS m/z calcd for
C17H20N405 (M) " 330.1692, found 330.1699. Anal. (C7H2N;03 - C4H;04) C, H,
N, .

EXAMPLE 69

20  2-[2-(4-MethoxyphenyDethoxy]-6-(1-piperazinyl)pyrazine, Maleate. -
Step 1: 2-Chloro-6-[2-(4-methoxyphenyl)ethoxy]pyrazine.
The title compound was prepared according to the procedure of example 50, step 1,
starting from 4-methoxyphenethyl alcohol (1.99 g, 13.1 mmol), K-2-BuQ (i 34 g,
12.0 mmol) and 2,6-dichloropyrazine (1.56 g, 10.5 mmol). The yield of the title

25  compound was 2.14 g (77%) and was obtained as a white solid. Anal.

(Cy13H13CIN,O2) C, H, N.

Step 2: 2-[2-(4-Methoxyphenyl)ethoxy]-6-(1-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure éf example 50, step 2,

30  starting from the product obtained in step 1 above (1.31 g, 4.95 mmol), piﬁerazine .
(1.24 g, 14.4 mmol) and K2CO;3 (0.68 g, 4.9 mmol). The free base (1.29 g) of the title
compound was converted into its maleate salt. Recrystallization from MeOH-ether |



27 (I-riperazinyl)-6-13-(2-pyridinyl)propoxyl pyrazine, Mleate. Step 1:
2- Chl or0-6-[ 3-(2-pyridi nyVpropoxyl pyrazine. 20 The title conpound was
prepared according to the procedure of exanple 50, step 1, stagMagIhnm

-2-pyridin e (4.08 g, 29.7 mml), K-t-BuO (3.17 g, 2 mﬂ and
2, 6-di chl g‘?g%g@gﬁkne (3.69 g, 24.8 nmotpl -The yield of theﬁttnlg? e 3%06r$pound

was 5.18 g (84% and was obtained as an oil. Anal. (Cl21112CIN30) C, H, N.
25 Step 2:2-(1-Piperazinyl)-6-[3-(2-pyridinyl)propoxyl pyrazi ne, Ml eate. The

title conpoymgiskes 1ptiepenoes) o@ﬁibq{tléio@ﬂag ond: gy PIRCRING. STRNISoxRBalEE R0, Step
2, starting fromthe product obtained in step | above (1.80 g, 7.20 mmol),

pi per azi ne - IHGN2 BN, B1k1543, found KACIRT.(AralgCi1H2Na0p! C.HIhRCREe base
(1.23 g) of the title conpound was converted into its nal eatc.

Recrystal | i 2ation from MeOHether 30 furnished 1.32 g (39% of the title
compound. HRMS 7jz/z caled for A rH2IN:50 (N )" 299.1758, found 299. 1748.
Anal . (CI6H2IN5() - 1--5C41-1404 - O5H0 C, H N 16 MAY 2005 WD 02140456

~ 60- PCT3 SE@ ARG F FHXANTLE 68
2-1(3, 5-Di met hoxybenzyl ) oxy] - 6- (I - pi perazi nyl ) pyrazine, Maleate. Step 1:
2- Chl or o- 6- R¢2-@-Mietix] azol-pHylethexy) -2 iHiperapinyDpyrazine degtaberd was

prepared aceording h ocedu .e e St 1 starting from
5 7t met oy iR uR PP oSt AR Brooture bERemle 13 95k 19

mmol ) and 2 fendighdtayloPiy@diithyl thidie(0.218.gf 1500hol) Bhe wayiRlfedis 4 he title
conpound was 2.56 g (84% and was obtained as a white solid. HRVS nVz cal ed

for Cl3H136HdN2DBil W ield® 801 105(66%) MRS 28QaRMZdr CATRLN;OSISBHL3E.NA03) C H,
N. 10 Step 2: 2-[(3, 5-Di net hoxybenzyl)ovy]-6-(I-piperazinyl)pyrazine,

Vel eat eyq | | gmiratdo9. 92BPAHAN(YGE, NS5 NSSCIRANOOH 7Y he procedure of
exanple 50, stop 2, startihg fromthe product obtained in step | above

(1.26 g, 4.S0OInrnol), piperazine (1.12 & 13.0 mml) and K-.YC03 (0.62 g,
4.5 mmol ). The free base (1.14 g) of the title conpound was converted into
its mal eat e Geaeral preeedige Jou synthesisof theotitlecoppernds depgribed i shed 1. 05 ¢
(685/6) of | _gempound: np 134-137T. |IRVS mlz caled for C17H22N403
M+ 330. 1692&39&%@@3@&1699. Anal . (CL7H22N403 - C41-1404) C, H, N

To the appropriate alcohol or thiol (1.8 mmol) in dry DMF (5 mL) was added Na-i-

15 BuO (1.20 ml, 2.5 M in DMF) and the mixture was stirred at room temperature for
15 minutes. To the mixture was added 2 solution of the appropriate piperazino-
substituted chloro heterocycle (0.625 mL, 2.0 M in DMF) and the mixture were
stitred 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/CHCI; (20:80; 5 mL) and applied onto 2 column of Hydromatrix (40 mL) to
v;fhich water (5 mL) had been added. Elution with CHCl;3 (4 x 8 mL}) furnished the
crude products. Concentration under reduced pressure and purification of the
residues by preparative HPLC firnished the desired products as their acetic acid
salts.

25
EXAMPLE 71
2-[2-(3-Methoxyphenoxy)ethoxy]-@(I—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. FIRMS nv/z caled for Cp7Hz2N2O3 (M) 330.1692, found 330.1681.

*Obtaimed in Example 13, step 2.



EXAWLE 69 20 2-[2-(4- Met hoxyphenyl ) et hoxyl -6- (I -pi perazi nyt) pyrazine, ,
Mal eate. Step 1: 2-Chloro-6-[2-(4-nmethoxyphenyl)ethoxyl pyrazine. The title
conpound was prepared according to the procedure of exanpl e 50,1 &Map 2003

starting Wwoeasdssget hoxyphenet hyl al coh_%l (1.9~ g, 13.1 MwprselfréssO (1. 34
g, 12.0 mrnol) and 2, 6-di chl oropyr azi %"( 1,56 g, 10.5 nmmol).lhe yield of

the title 25 conmpound was 2.14 g (77% and was obtained as a white solid.
Anal . (C131-113CIN202) QH, R Step 2:

2- 2, (4- MeBXANPRENTR ) et hoxyj - 6- (| - pi perazi nyl ) pyrazine, Maleate. The title
conpound s, .prepated accordi to.t rocedure of .ex l.e 5Q, stop 2, 30
Coareing | RaaReyBBi i ReE i i b R A gy Eazine ARPHE acd sak porot )

pi per azi ne értngé . g gggggﬁ 3&)&2@& -&_ 60 ee base
(1.29 g) of the :{Ilﬁﬁr%fs’godrgpmgh)r?d@mqgg conv)gted iﬁitdf)b @t’s nal%oéo ;ﬁgﬁ‘%{ t.
Recryst al | iethaholo Rradgnmutivg @dsearadysiosupBoitane Stated@trocazt) Rotity- 0%

PCTI SEQ / 02569 fiunished 1.41 g(79% of the title conpound: nP i4g-15i

oc. Fr Ris ni(BPEE).GERMS m/zwaloifond 0 gRNg0; VB 33641398f fawnd 3364408727, Anal .
(Cl71-122N402 * C4H404) C, K N 5 EXAITLE 70

2-[2-(4-Methyl -1, 3-thiazol -5-yl)ethoxyj-6-(I-pi perazinyl)pyrazine, Acetate.

The title s prepared according to the procedure of exanple 42
starting wﬂﬁeﬁyl -5-hydroxyethyl thiazole (0.215 g, 1.50 mm 1) and was

i sol at ed - -8l ' 1.6y - i Cl 4H
ONB0S W 30 3 T o SO s R Socn -

0. 7H20). Starengnalgriglseltghlerd-6r(l pipreainilipyotzineamdiZ-(quinadisrounds descri bed
in les 71-.96. .40 the appropriate. alcohol or thiol (1 .8 mmol) in dry
DW (5 i) Sl e 1 15 BUO (1.20 ml, 2.5 Min DVF) and the mixture was
stirred at FrfeentitfRekeinasid sibportSitkisttddasucthee. Phfity$0sh (FeLOpHRMEed a
solution of the appropriate piperazino- substituted chloro heterocycle

(0. 625 nl, nZ caled fon COdE) NaBlg (W63 i ki9Gy found 851.1683. FDescribied LDWO C for 5 L The

reacti ons were quenched with water (0.2 nL) and the
00/76984. -

15 EXAMPLE 74 _ N
2-[(2R)-2,3-Dikydro-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 caled for Cy7HzoN 05 (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 caled for CagHaoN4O, (M) 350.1743, found 350.1752

EXAMPLE 76

30 2-{2-{(2-Ethoxy-3-pyridinyloxy]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



.sol vent. was..renoved under reduced pressure. The residue was taken up in 20
wat er/ CHC13 (20:80; 5 nmL) and applied onto a colum of Hydromatri x (24% m)
to which water (5 nL) had been added. Elution with CHC13 (4 x18Ma )00

“f ur ni shedwdnez/40asdide products. Concentrggion under reducedrqIsEgso2e9 and
purification of the residues by preparative D?LC furnished the desired
products as their acetic acid salts. 25 EXANI PLE 71

2-12- ( 3- Met hoxyphenoxy) et hoxy] - 6- (| - pi_ perazi nyl,) pyrazi ne, Acetic acid salt
S ar 1 ng moBara GO MRS e Gl for hyiteabn () ¥ B0 hdoindl - 1793

2- ( 3- met hoxyphenoxy).- [N Purity 90% (BPLQ Fragmenting mass anal ysis
supports thﬁBﬁ%@’E’é%Wépbﬁg%ﬁ‘e FIRVMS nilz caled for C171122N403 W

330. 1692, found 330.1681. *Cbtained in Exanple 13, step 2. 6 MAY 2005 WO
02140456 -62- PCTI SE03/02569 EX~PLE 72

2-[2- (2, 6- ] BRRAMBLESHenoxy) ct hGxy] - 6- (| - pi per azi nyDpyrazi ne, Acetic acid
salt Start] terial 2-chl qro-6-(1-piperazi nyl razi mand
2-(2,6-Qi fl a%f‘bﬁ%#?é’}wi?@wgﬁﬁ’ rengyl] rﬁ'ﬁnelpﬁ’é?&iﬂ F3zing Aceparids ¢ he

st at ed st r UgLiiirBartPW kb Lidf L LRLG ag%}{ﬁ, : | (@G 16H &F2N403
VB35 1308 bty A0 Rt Tl y¥itide il (bebBYiofyhd

2- 12- ( Qui notuethogyphanyl)retthanol| Erégrotnipigoeasa analytiy pypparts the, statebdtiuctugei d sal t
Starting materials, 2-chloro-6-(l-piparazinyl)pyrazjne and 2-(quinolin-8 10
yloxy) et hanBrtity 300 gRBRE). FRMa vz s#lad o7 (38, M)t 426.2003: WDt r uct ure.
Purity 90%@%%7 BRVS mlz cal cd for C19H21N502 (W 351.1695, found
351.1683. * bed in WO 00/76984. 15 EXAMPLE 74

2-[(2R)y9p2, 3- Di bydro- 1, 4- benzodi oxi a- 2-yl uaet hoxyl - 6- (| - pi perazi uyl ) pyrazi ne,
‘Acetic acid salt. Starting materials, 2--rhloro-6-(l -piperazinyl)pyrazine

and (2R) - 2- BXdMRLEEEhy| -
2-{[5-(Phenylethynyl)-2-thienyljmethoxy}-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 Cp;HaoN,08 (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 caled for C17H0N,05 (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 ovemight. Starting materials, 2-chioro-6-(1-piperazinyl)pyrazine
and

30  l-phenylpropan-2-ol. Fragmenting mass analysis supports the stated structure.
Purity 70% (HPLC). HRMS m/z caled for Cy7HaN40 (M)* 298.1794, found
298.1801.



1, 4- benzodi oxan*. Fragnenting mass anal ysis supports the stated structure.
Purity 20 90% (fI PLQ HRMS nilz calcd for C171-12DN403 W 328. 1535, found
328.1524. *Described in Tetrahedron Lett. 1988, 29, 3671-4. EXMWpLlE75

2- [ 2- ( 2-Wapiztdeyicoxy) et hoxyl - 6- (1 - pi pergglnyl ) pyrazi ne, APEUVSEOHEAS®P salt 25
Starting materials, 2-chloro-6-(l-piperazinyl)pyrazine and '

2- (napht bal en- 2-yl oxy) - ethanol. Fragnenting nmass anal ysis. supports the
‘stated structure. Purity 90% (EPLC). HRMS Ynlz calcd for C2()H22N402
WB50. 1743, found 350.1752 EYDAMLE 76 30

2-(2-1(2- Fgmﬁmmrl di nyooxyl et hoxy} - 6- (| - pi perazi nyl) pyrazine, Acetic
acid salt. Starting materials, 2-chloro-6-(l-piperazinyl)pymne and

2- (2- ot hox};{)@PCqurﬂbsn%mlbulfanﬂb%l-plpeﬁwgﬁﬁpunamenm;@lm wt.s supports the

tated st t MAY, 2005 0214045 E4l/02569 80%
?BI%L?:) LR E{E’ﬂjsf%f’ﬂ]ei"?ﬁz Ef%fﬂgﬁ%eﬁar@ *Descri bed

'nVDO/?% 'Fﬂ Enting mass analysis supports the stated structur
2- 1[4 ?Benlgy oxfi/ a@hoxyggengsymllo%} éjp -%)hlegerazsl m(/: )?)yra2| ne, Acetic

acid sal tPurﬁgQO% (HPDG] SR 91:/z aaledwfo@:cqsﬁﬂolms Qd) 32010862, Mniazi ne and
(4- benzyl oxy- I net hoxyphenyl ) - net hanol . Fragnmenti ng mass anal ysis supports

the stated32(L0868t ure. Purity 90% W.Q ERNIS Pnlz calcd for C23H26N403 (W
406. 2005, found 406.1967. EXA2vl PLE 78 -

2- 115- (Phcnyl et hynyl ) - 2-t hi enyl | net hoxy) - 6- (1 - pi perazi nyl ) pyrazi ne, Acetic
acid sal tEMLErgg mat eri al s 2 chl oro-6- (I -pi perazi nydyrazi ne and

(5- phenyl et hynyl - thi ot)hen 2- - et hanol . Fragnenti ng mass anal ysi s

.--S'upporiﬂs t ré(2sk reneydethy s;xifawa-&@-mprazynﬂmeBMceﬁqm saltz caled for

(o 37D I aethsteg R s SR BBty ¥ AR 2 hen i cthaneitil o1 e

Acetic Z%ﬁgman a&msssmarytsis@gplfmene @hted s@udtiileOPi§-90s (HPLC). HRMS
- pi perazi nyl )pyrazi ne and (2, 3- tydro
m/z calcd for C16HagN4S (M) 300.1409, found 300.1419.

15 EXAMPLE 83 i
2-[(4-Phenoxybenzyl)oxyl-6-(1-piperazinyl)pyrazine, Aceﬁc acid salt.
Starting materials 2-chloro-6-(1-piperazinyl)pyrazine and 4-ﬁhenoxybenzyl alcohol®.
Fragmenting mass analysis supports the stated structure. Purity 90% (HPLC). HRMS
m/z caled for CoyHaoN4O2 (M)* 362.1743, found 362.1738. *Prepared by reduction

20 . of 4-phenoxybenzaldehyde. .

EXAMPLE 84
2-{[4-(3-Dimethylamino-propoxy)benzyljoxy}-6-(1-piperazinylpyrazine, Acetic
acid salt. Starting materjals, 2-chloro-6-(1-piperazinyl)pyrazine and [4-(3-

25  dimethylamino-propoxy)-phenylj-methanol. F ragme.nﬁng mass analysis supports the
stated structure. Purity 90% (HPLC). HRMS mi/z caled for CogH9NsO4 (M)*
371.2321, found 371.2314.

EXAMPLE 85

30 2—{2—[2-(Benzyloxy)phenyl]etlioxy}-G—(l-piperazinyl)pyrazine, Acetic acid salt.
Starting materials, 2-chioro-6-(1-piperazinyl)pyrazine and 2-(2-benzyloxy-phenyl}-
ethanol * Fragmenting mass analysis supports the stated structure. Purity 70%



.1, 4- benzodi axi m 6-yl ) - met hanol . Fragnenti ng nmass anal ysis supports the
stated structure. Purity 90% (BYLC). ERMS mlz calcd for C 7]{' )w%%% W
3281535, found 328.1543. 25 EXAVPLE 80 6 M

*2- (1 - Methwlo @/4masey| et boxy) - 6- (1 - pi perggg nyl ) pyra2i ne, Acepgugsengioghésal L The
general procedure was followed with theexception that the reaction m xture
was heated at 100 T overnight. Starting material s,

2-chl oro-6- (I -pi perazi nyl)pyrazine and 30 1 phenylpropan 2-ol . Fragnenting
mass anal ys@EPISTpPRMS rt/healsd firdih; HpNaCb @R 3902066, fpud 3¢ BR3C) . BRVS nVz
cal od for Cl-7H22N40 W 298.1794, found _ 298, 1801. .6 MAY 2005 WD 02140456
-64- PCT/ SEtPreparsé by redustim of @sbenzyloxy-phenyl)-acetic acid. |

2-[ (2-Chl orobenzyl ) sul fanyfl -6- (I -pi perazi nyl)pyrazine, Acetic acid Bait
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and (2-chl oropheuyly
5 net hanet hpglapvPTB@gENt i Ng nmass anal ysis supports the stated structure.
Puzity 90% (BPLQ HRMS nz/z caled fOI C15H 7C NAS WB20. 0862, found 320.0968
"RXAhVLE5S82 m—@sﬁfmmmawpéehylbgtbm]aﬁwgll-plpsm(zmyﬁppmm nﬁweppwdmlte Aceti c

Z‘Cbﬁeﬁi‘fteffrﬁ?ﬁﬁ{g“ e g'a»pfé!'aa' R Ry TRy P R T s 25

SUTuCLUr e. bl huen@f: Fﬁlg?en sinfiiass ilolyststugpbrisatic GEHRANAGYBAGY1400, found
300. 1419. 15 EXAWMPLE 83 (4-P enoxybenzyl | -6-(I-piperazinyl) pyrazi ne,

Acetic aci oB(BaI(HPLSDéﬂRMﬂjnﬁwabﬂlfatelgszﬁA(}gr 344.1 948 6ol M1 1BFYr azi ne and

4- phenoxyb al cohol* . Fragnenting nmass anal ysi s, supports the stated
structure. "E/IFP @nOE&»ﬁsdJm efizoxy=nheayl}- FidpoNAC2 WB62. 1743, found

362. 17%8. *- Prepar ed byreduction 20 of 4-phenoxybenzai dehyde. EXAAWE 84

EXAMPLE 87
2-(1¥Benzofuraﬁ-Z-ylmethoxy)-«S—(l—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 C17H1sN40, (M)*310.1430, found 310.1419. *Prepared by reduction

of benzofuran-2-carbaldehyde.

EXAMPLE 88
20  2-{2-]3-Methoxy-2-(phenoxymethyl)phenyljethoxy}-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 Co3HaeN,03 (M)
406.2005, found 406.2011, *Prepared by reduction of 3-methoxy-2-phenoxymethyl-
25  benzaldchyde.

EXAMPLE 89
2- [2-(Isoquinoh‘nﬁ-yloxy)ethoxy]-6—(1-piperaziuyl)pyrazine, Acetic acid salt,
Step 1: 2-(7-Isoquinolinyloxy)ethanol.

30 A mixture of 7-hydroxyisoquinoline (1.15 g, 7.9 mmol), ethylene carbonate {O 98 g,
11.1 mmol), powdered KoCO; (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



2-1f4-(3-D net hyl am no- propoxy) benzyl j oxyl - 6- (I - pi per azi nyl )pyra\zi'ne-,,' AW

acid salt. Starting materials, 2-chloro-6-(l -piperazinyl)pyrazine and [4-(3
25 di met hyl am no- propoxy) - phenyl ] - net hanol . Fragnenting mass 1&néfyAi%s
support s whezyslsat ed structure. Purity_90% (HPLC). MAS nzp@r/Setifdsebor
C20H29N502 371, 2321, found 371.2314. E 85 30 _
2-{2-12- (Benzyi oxy) phenyl | et hoxyl - 6- (I - pi per azi nyl ) pyrazi ne, Acetic acid
salt Starting materials, 2-chloro-6-(I-pip=azinyl).pyrazine and

2- ( 2- benzy tiwxsolpddrwds)remevedamder, redwied grassire nkherrasiducamad kémsusbgtpennt s t he
stated structure. Purjity 70% 005 WO 0%140456 - 65- PCT/ SEOVO2569
O PLC) . - HRitsalize wvaleq (Kdépa}aﬂé%gi@/ye%ﬂwt@@m Sepstried:(ylgNO43 oNganiya 3.

*Pp d b luct.i f (2:b l.oxy- phenyl ) - acet i i d,. .. MPLE 86 5
o 1oF (o0 5. BrR AP oA FL SE R B BP e a0 P51 B Ui TRTIBOR aci o
salt. st arsfahgﬂlﬁm?hﬂﬁj RAlop (mif;@mgﬁxeﬁﬁﬁ”%m@g RENAE sOyporthe&hig and

2- (2, 5-di ret hoxy- phényl)-et hanoM Fragnenti ng nass anal ysis supports the
stated Strutroetnee. Purity 80% (BPLC), HRMS Mz caled for CL8H24N403
WB44. 1848, found 344.1861, *Prepared by reduction of '

(2, 5-di met hoxy- phenyl)-acetic acid. 10 EY, kWLE 97

2- (1 -Benzo - 21y € ' ag | s 7i Acerlc-ackd salt
Starting n%‘,j[ﬂé eP? ?a%y d%?éﬂ@g‘f% 1?*7)9%1?%@; agﬁgﬁeﬁx)ﬁﬁ@ [ ne'ﬁg’n blticHeid

benzof ul ans@tyThe getctd poicedurd $aé faltpvwedtstanon gr2shlosr (- piperampbpytaitehe st at ed
structure. Purity. 90% (BPLO). H ntlz.calcd for Cl7HI8NAD2 W 310. 1430,
found 310, ﬂ‘g37(5’%?9%&&’&%155%3@5&5?&%%@%&%&@%%%%‘g‘éﬂw . EXAVPLE
S8 20 . 0 .

2-12- []30- NEP%?“E%%H%%?O@(%%@W p é’%f/ﬁl%(% E%)%)?I:Iﬁusgﬁ%Jrrs:aszlrlné)?gpyr azi ne,
Acetic aci gupl451Hed6t i ng materials, 2-chloro-6-(1-piperazinyl)pyrazine and

(3- net hoxy-2- phenoxynet hyl - phonyl ) - met hanol . * Fragnenti ng mass anal ysi s
supports

EXAMPLE 90

2-(2,3-Dihydro-1H-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 ovemight. Fragmenting mass analysis supports the stated structure. Purity
90% (HPLC). HRMS m/z caled for Cy7HoN:O (M)* 296.1637, found 296.1652.

20 EXAMPLE91 |
2-{[2-(Phkenoxymethyl)benzyloxy}-6-(1-piperazinyl)pyrazine, Acetic acid »alt,
Starting materials, 2-chloro-6-(1-piperazinyl)pyrazine and 2-phenoxymethyl-benzyl
alcohol.* Fragmenting mass aﬁalysis supports the stated structure. Purity 90%
(HPLC). HRMS m/z calcd for CpoH4N40, M) 376.1899, found 376.1889.

25  *Prepared by reduction of 2-phenoxymethylbenzoic acid by lithium aluminum

' hydride in THF, ¢f J. Chem. Soc. 1954, 2819.

EXAMPLE9Z
2—(2-Cyclohexylethoxy)-&(l-piperazmyl)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 CysH2gN,0 (M)* 290.2107, found 290.2109.



The stated structure. Purity 90% W.Q HRMS nmlz cal cd for C23H2, SNA03 W
406. 2005, faqund 4062011. *Prepared by reduction of

3- met hoxy- 2- phenoxynet hyl - 25 benzal dchyde. BXAW.E 89 ,

2-[ 2- (I'soqui nol i n-7-yl oxy) et hoxyl - 6- (I - pi perazi nyl) pyrazi ni 2, 1ACKHRY Wi d
salt. St ewolnuB4s67- | soqui nol i nyl oxy) ethgnol . 30 A m xt ur ePOT/SE01/02569

7- hydroxyi soquinoline (1.15 g, 7.9 mmol), ethylene carbonate (0.98 g, 11.1
runol ), powdered K2CO3 (0.65 g, 4.7 mmol) in dry DW (20 nL) was stirred at
145 OC for two hours. The reaction was quenched with MeCH (I nL), filtered
and 16 MAY 2005 WD 02140456 -66- PCTI SFO /02569 the sol vent was renoved
under red_uce%r%\gpﬁgrgg The residue was taken up between allLaline water

. (KzCA') and 3, Concentration of the dried (MgSO4) organic phase

af forded 1. 42-42(B4¢Mmiwi-quineliniS-ylexyethpxyl(lapiperaznypyrozine,tAcetic acidi di f i ed
upon st andi nqgi. Purity 91% (f TLC). Fragnenting mass anal ysis supports the
stated .5 stfdlkture. Step 2: |
2-[2- (1 sequi LD rhadeiaiey B¢ a-zgi‘é',gg j [(0Z {30~ ig. acid
salt Tbo%gengggtﬂéprragcodur%%ﬁgﬂgg ?g{\ﬁ%ed t Wn%mﬂ)z( qﬁﬁ@ﬁﬂﬁ

2- r hl or 0- 6- (Viory)pehazolrfyFrpgmemrtmigmenss amedysd: ippootheistatdd stpbtuxy ) et hanol .
Fragmenting mass anal ysis supports the stated 10 structure. Purity 80% W.Q
| MVB ni |l z caPedtyP9o m&ﬁ\gs@w cajad g §59H2oNen MI536611864. fopndavi E 90

S 3 LY e Pk AR QTG LY EEL he A e

2-indanol. The general procedure was followed with the exception that the

reacti ongm xgynaipeEE ddeated at 100 *C overnight. Fragnenting mass anal ysis
supports the stated structure. Purity 90% (11PLC). HRMB nilz raled for
C171 -1, ,, NAO2-{(BsGy amsdenzyenyd 624 dripeziny)porazipevPLE 91

2-t[2-(] Phen t - XY e (- Rl 1 YAzl 4, acid
Tt G ar e B PR Bt DA d B B 4 Ghy
2- pheuoxy net hybmbeitay massdmab/sisl sufporis dignsatd sigastmes Paritg|99% GIRIHPHRMS t he
stated structure. Purit)hg 0% .

m/z caled for C16H17Ns0 (M) 295.1433, found 295.1431.

15 . .
" EXAMPLEYS
"2—[(5-Fluoro-2-methoxybenzyl)oxy]-S—(l-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 caled for C16HioFN4O2 (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 suppotts the stated structure.
Purity 90% (HPLC). HRMS m/z caled for CysHaaN4O (M) 276.1950, found
30  276.1955.

EXAMPLE 97
2-](2,5-Difluorobenzyloxy]-6-(1-piperazinyl)pyrazine, Maleate.



(HPLC). HWVSB rnlz cafcd for C2zH24N402 W 376. 1899, found 376.1889.. 25.
*Prepared by reduction of 2-phenoxynet hyl benzoic acid by lithium alum num
hydride in THF, gf L Chem Soc. 12512819. EXAMPI Z 92 16 MAY 2005

2-\ 2- q/cwmiéyr‘%t hoxy) - 6- (1 - pi per azi nykg pyrazi'ne, Aceti c P&IFEOLENS69. 30
Starting materials, 2-chloro-6-(1 -piperaziuyl)pyrazine and

2-cycl ohexyl -ednol .  Fr agrrenti ng nass anal ysi s supports the stated

structure, 90% RRVS, ni | l.ed fo 26NA 90. 2107, found
390. 3100 s By o meeser e etpibut @ fisonpptet ShAGipe 353

2-12-(2- Anetmﬁtv%xﬁ%tm&wﬂ(@s;&ﬂt&@wtzyﬁ ,g)] ff E e743y) 1y hawtne, Acetic
acid SAI'L 5 Sfarti ngmmaterr al's, 2-chl orfo- I(, pi per azi uyI )pyr azi ne and
2- ( 2- ami noebfainad BEEOT gwmpyewdmﬁlex&mﬁlﬁégrﬂm Lretartieg fomrsd-ysi s supports
the stated _structure. Purjity 90% (EPLC). HVMS nmlz caled for C191 J22N602 -
WB66. 1804, dlrﬂélemeﬂ@é@l@h@ﬁ PlPW?éB%tE%%ll s Mdemmaliand KaCOi1d/e76684. 10 EXAWE

94 2- f(3 2 X r razine~ Start g terials, |
2-chl or ° %ﬁﬁ%%ﬁ ﬁﬁ)’t‘ﬁ“&{t tﬁ%ﬁﬁg fﬁﬁ é%ﬁﬁm Eﬁla Tﬂmr agrrenti ng
Mass anal Y%_'Rlo?‘iﬁé’%&%éefb@'ﬂfétﬁla%b npdug Wk 8. 84%”@ ‘}%P“&Q%Qaf&%mmﬁs nzl z
Wed for CICHL7N50 -OvW295. 1433, found 295. 1431
ét [ (t5 I\/Uorm:@dr@wrfm@;hweﬂww Q?W?e@@tommmwmﬂm%%ﬁi@rmacr d salt.
arting materija - c\Npr 0- 6- - pi perazin e an

(5-f1 uoro- @Wm=m%cﬂ?étfﬁéﬁmfﬁﬁﬂﬁﬂm% ﬁézﬁ%@%@‘@g supports
the stated structure. Purity 20 90% (fl PLQ HRVS DL/z cal cd for CL6HL9FN402
M 318. 1492, found 318.1490. *Prepared by reduction of
5-f1 ugpo- ZEmeenzal dehyde EXAARLB 96
2.(1-Cycl n&?nt | et boV) - - pi per azi nyl ) pyrazine, Acetic acid salt 25
Starting nmd@r an%thympbﬁﬂ@ybow =Gyl RipeFazinyyPPLiee] ne and |
oxcept | ono ¥ i a3 BrREY SoRbAE e frolfiund BF e 0, Sy

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 fina] filtration throngh alumina was omitted.
The yield of the of the title compound was 2.06 g (57%) which was obtained as a
beige Icolored oil that solidified when refrigerated. Purity 98% (HPLC). MS m/z 313
(M)*. HRMS m/z caled for Cy7Hz3NsO (M)* 313.1903, found 313.1910.
20
EXAMPLE 99
2-[{4-(2-PyridinyDbenzyl}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} oxy]jpyrazine (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; (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 CooHyNsO (M)* 347.1746, found 347.1749. *QObtained by

reduction (NaBHj) of 4-(2-pyridyl)benzaldehyde.



solvent and that the reaction mxture was heated in a sealed tube with

m crowaves at 160 OC for 20 ninutes.. Fragmenting mass anal ysis supports the
stated structure. purity 90% (BPLC). HRMS inlz caled for C15H g#&nAQploH

276. 1950, 276. 1955, EXAACLE 97

2-1(2, 5- Dw%g‘r%é enzyl ) oxy] - 6- (| - pi per®2imyl ) pyrazi ne, varsare Y8583 Ay 2005
WO 02140456 PCT/ SEQ /02569 The title conpound was prepared according to the
procedure of exanple 50, step 2, starting from

2-rhl or c- 6-HXAMPIE fib0or obneyl ) oxyl pyrazi ne (3. 43 g, 13.4 mmol; obtained
according to the procedure of exanple 50, step starting from 2,5-

di f | uor obeRzifR- uemhﬂn)zyl)wﬂrér(&znwamybwgazmmhfhlml) and K?, 008 (1.94 g,

1202 T SRR Bl of oI AL GBI SHal o U v

2.84 ¢
(691/0) whisgdig froab2-ahlves 64Q-fledtobinzyl)d; ﬁmﬁﬁem VISt mifiol @btaiged Nto its
mal eate salt Plirity 100% quQ VS )hg% ERgI\75|nIz cal cd for

- - 5H 6¥F2Naocardaudothoprocedinef empioiy step Jlostemmoez Btuorobenzyl

e

3 4 11.5
SCar g, ol gl e Bl e ioIRh R T AIRE Y L P A e, 0 11
from3 15 gasedhHibainierobpomd wad R2gI(T4% pivhichavds btafiddd8 af oil Sthe/frgemn 1) and

K2CB (1.59 11.5 nmmol) with the exception that the final filtration through
al uni na Wabaa‘éﬁﬁ"ﬂ% %VM@tQIW%F%@thﬂ@/WW)MM A8 (MY - 2. 06 g

(57% ta olidified when
refrig at W&?@@%?ﬁﬁﬁ'@‘@m&%@ﬁ%@dﬁmm cal od for
C1l7H23N50 W 313. 1903, fbind 313.1910. 20 EXAWE 99

2-114- (2-Pyridinyl)benzyl }oxyl - 6- (I -pi perazj nyl)pyrazine. The title
conpound waEXAWEIE Bl according to the procedure of exanple 50, step 2,

starting fro enzom ?uophen EI-;‘:]réethg%g-g ngilp)epz?z% Byr zn\{l,%al%ﬂ ne (2.73 g, 9.16

mol ;

-

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[blthiophene-3-methanol), piperazine (2.73 g, 31.7 mmol) and K2CO3 (1.51 g,
10.9 mmol} with the exception that the final fiitration through alumina was omitted.
The vield 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 info ifs maleate salt.
Parity 99% (HPLC). MS m/z 326 (M)". HRMS m/z calcd for Cy7H;sN4OS (M)*
326.1201, found 326.1207.

EXAMPLE 102

25 2—(3-Phenoxy—thxophen—2-yhnethoxy)-G-(l-plperazmyl)pyrazme, 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,CO3 (1.29 g,

30 9.3 mmol) with the exception that the final filtration through alumina was omitied.
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.



25 obtai ned according to the procedure of exanple 50, step 1, starting from,
4-(2- py.ddijlyl)benzyl alcohol*), piperazine (2.41 g, 27.9 miol) and K2CO3
(1.33 g, 9.62 mml) with the exception that the final filtrat]p®arhggugh

al um na wagopHdsséed. The yield of the of the title conpoprflsiimse06 0
(65010) which was obtained as a bei ge"7OT:oI ored oil that solidified when
reffigerated. Purity 100% (BPLQ WMS nilz 347 W 30 ERMS 7nl z cal cd for

C20H2j N5O W 347. 1746, found 347.1749. *Cbtaiwd by reduction Q'l-14) of

4- (2- pyri dpioitp@B2RHBDEIMS Gr/MB08 AAPSHRNB AR/ARATEr € GThLRLTLSEM) 02569
EXAMPLE 100 2-1(2-Fl uorobenzyl)oxy]-6-(I-piperazinyl)pyrazine, Mleate. The
title conpdeiBOvafoyndsidB®6according to the procedure of exanple 50, step
2, starting from 2-chloro-6-[(2-fluorobenzyl)oxy] pyrazine (3.68 g, 15.4
mot; obtained 5 according to the procedure of exanple 50, step 1, starting
from2-fl UgX%@EP'EE'lO?rl cohol), piperazinc (4.06 g, 47.1 mmol) and K2, CO3
(2.24 g, 16,2 mMm 1) with the exception that the final fatration through

al um nd wa2-[p2-Pyeilinjihebipphent2 gl methoxy))-6e(1-ipamzinyl)pyeazine, Malextepound was
3.28 g (74% which was pobtained as an.oil. The free _base was converted into
ol et Eheie Commimd PG e oo ing e Piasedies piRSR P ad 1 or

Gi 51§ 7FMAOL O 29 38 Blorb QLS ﬁﬁd ,1_[% B ;
2-( BJenzoI th 1 Bp em§ %’%{I)r?rec&t‘ltgge - b- F)B%}DBE%%\%/FY%F%%%)M %Zeu,]e %éyiego{t e. The
title conp®ubdmels obtapdaecbrdingde therpgodedurielod exarople 05 stepi , stermgpfrem50, st ep

2, 15 starting_ from 2-chl aro-6-(benzo[b]tlliophen-3-ylnmethoxy)pyrazine

(2.88 & 1osﬁpm%r2:ylmm@d2~a@é@mﬂ@p%zmm6? BH2ddtmanal) and %e 50, step
h

N

f!Itrat.iOnoﬁﬂ{ee.um&gibwamaemb@e@meqﬁ}eco Buid fasl1 86 o B6%) Wagchbase of the
title conpound was 2.34 g (69vog whi ch was 20 obtai ned as a beige col ored
ve

oi | . The fweeolfzived anabeign il. The fice baseayasaoaveried infuts maledosel. BPLQ. VS
Lz 326 (NGO, M M s GRS B3R 1300 O R 1207

353.1310, found 353.1307.

15
EXAMPLE 104
2-[2-(5-Methyl-2-phenyl-oxazol-4-yI)-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)-ethoxylpyrazine [2.90

20 g, 9.18 mmol; obtained according to the procedure of example 50, step 1, starting

from 2-(5—m@thyl-Z~phenyloxazol—4-y1)ethanol], piperazine (2.37 g, 27.5 mmol) and
K2CO; (1:27 g, 9.19 mmol) with the exception that the final filtration throngh
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%

25  (HPLC). MS miz 365 (M)*. HRMS miz calcd for CooHsN50, (M) 365.1852, found

365.1855.

EXAMPLE 105
2-[1-(2,6-Difluoro-phenyl)-ethoxy}-6-(1-piperazinyl)pyrazine, Maleate.

30  Thetitle compound was prepared according to the procedure of exatﬁple 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-



.25 2-(3- Phenoxy-t hi ophen-2-ybnet boxy) - 6- (| - pi per azi nyopyrazi ne, Ml eate. The
title conpound was prepared according to the procedure of exanple 50, stop
2, starting from 2-cMoro- 6- ( 3- phenoxy-t hi ophen- 2- yhnet boxy) pybr b K& [ 2. 83

g, 8.88 b240fk @i ned according to the procedure of exa osep 1,
starting mm (3- phenoxy-2-thienyl) metfi Trol ), piperazi ne%ﬁ%@g'&z%. 1 mol)

~and K2C33 (1.29 g, 30 9.3 nmml) with the exception that the final filtration
through alum na was onmtted. The yield of the free base of the title

conpound wagiffoflodmb 1 WhebEd]), Waserazkd @i0364 382 AmbBiafle RGeOQ(EE30i | . The
free base was converte ieﬁ%yo its %a\MF%ate s(gl t,egj6 MAY 7%05 I{\?\1Dt]3£140456- -70-
PCT/ SEQ | C2g6HL .Punrnol) withothe fRice)tionNBatrihé finddRiration-RidBgrdinnad wds f or
C19H20N402S (W

2[5 (2 Pyr Pk e AIUBAEHe 53 bise oh e A SRBOUBH Bat 495 #(75'5) Fhichne,
Mal eat e. Tasf bbfagedcag %Btéﬂgss"@‘?‘ THE RRADAA ECORLARE B ik heuahogsdur e of
step 2, ng from

exanpl e 50, starti

2- chl or @- 6- parify21UBY4 (mmj.msmmquz-}mmmmhw%m@mo b, 7.13
mmol ; obtai ned "according to the procedure of exanple , step 1, "starting
from 5-(py32ali#R foundt320ddghene- 2- net hanol ], piperazine (1. 84 g, 21.4
mml ) and K2C03 10 (0.99 g, 7.1 mol) with the exception that the final
filtration through alumna was omtted. Ihe yield of the free base of the
title conpopid W 6 g (6699 which was obtained as a beige colored oil.
The free base \/vasmca:%lr?gerted into its nmaleate salt. Purity 100% W.Q M mz
353 HRVS Pi 2-42-Madphdbdlen-2G i) Mp-6 K] -fipéraziiyOpyfazineg Mieate3G/. 15 EXAMPLE 104

2-12- (5-Met - 2- phenyl - .oxazol 4- et hoxyl - 6- (1 - pj perazin razine. The
e dBnpotteiife ETP YRR PRETACHORS e PSR PP SeE 0. st op
2, startin g'ﬂom 2-chloro—6-(2-na?hthalen-2-yl—ethox)y)pyrazine 52.73 g, 9.60 1;

2-chl or o- 6- -met hyl - 2- phenyT - oxazol™ 4- yl T=ét hoxy] pyrazi ne .90 .20 g,
9. 18 mmol ; otittinkdectondiog takhe grocedurh of pravaple G0.estepf 1, sheiing Form@- stop 1,

515 o R, o 8 B e B RO e P
filtration ﬁa;}{o?)u\%'lh the exception that the final filiration through alumina was omitted. The -
15 . vield of the free base of the title compound was 2.63 g (82%) which was obtained as
~ acolorless oil. The free base was converted into its maleate salt. Purity 9% (HPLC).
MS mfz 334 (M)". HRMS mi/z caled for CagHsN4O- (M) 334.1794, found 334.1794.

EXAMPLE 107
20  2-[3-(Naphthalen-2-yloxy)-propoxy]-6-(1-piperaziny)pyrazine, Maleate,
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-f3-(naphthaien-2-yloxy)-propoxyjpyrazine [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,CO4
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
Cp1Hz4N40; (M) 364.1899, found 364.1895. *Described in J. Am. Chem Soc. 1929,

30 51,3417 and £bid. 1934, 76, 56.

EXAMPLE 108



—atumrna—was—onttted. The yield of the of the title conmpound was 2.09 g (62%
whi ch was obtained as a light yellow oil that solidified when refrigerated. |
Purity 100% 25 (BPLC). M5 miz 365 W- | -1 RMS ndz cal cd for C20H73N502 W
365. 1852, found 365.1855. EXAMPLE 105 16 MAY 7005
2-11~(2, 6ykh b4 - phenyl ) - et | koxyl - 6- (| - pi per azi nyl )pyraCf;kg.\,lFr e, 30
The title“&%@aﬁﬁ was prepared accordr to the procedure o S%@g?rfﬁ%%e 50,
step 2, starting from2-chloro-6-[1-(2,6-difluoro-phenyl)-.ethoxyl pyrazi ne

' (3.20 g, 11.8 mmol; obtained according to the procedure of exanple 50, step
1, st arti ng2{4-PheryktlimylithiopRab2-yibethdid)P4-F6-piptlazibljpyradibe Makate, '
di nuor o- a- net ht¥l benzyluéid cohol ), piperazine (3-05 g, 35.4 mmpl) and K2C03
(1-63 g, 1ihgtile empoung was Rrﬁ@rféﬁ%fégﬁdwwh@mwm phexempie 3G g€Pén t hr ough

al um na was 1, . i gl f 15 € | ound was
2.95 ¢ (YBM'Pﬁﬁgaaémggﬁa@n@(?ﬂ {ggﬂlgﬁ gﬁ%ﬁp@gg%@ %thﬁ%ﬁgﬂta%%g [%gs  was
converted i QR®nirhél; btabgidacsadibg tdtHewiddeturk QT LRbIES0, iy IlstarBROfbh. | | RVB
mlz cal ed for Cl6H RF2NAQ 320. 1449, found 320.1447. EXAWF, 106

2- (2- Na-ght bﬁ{mhenzleyhséuéfﬁ)ﬂwp@nﬁ-ﬁimtb@ﬁm nspgwmsd' il-ﬁ%g, Mad @}m@)artcb The title
' 50, .step 2,
starting ﬁ’?%;#é?&@%%aoéf%%‘é’é&t\%%ﬁ%%@%p@é@&ﬁ@%ﬁ;e%%ﬁ?@&q"wéo%g. i o 60
et U . 0 T \
Mroms. norRbafiRacohe i diind 6 PLOGPH iabnlX BB WEs Po 1760 o\ 51 1! M

(1.39 g, 10wHichrelobtaihdédastaigzheheigptoloredioi} The fisebisenads chhldrteditornitst hr ough
alum na was omtted. The 15 yiel &gof the free base of the title conpound was

2.63 g (gZWalﬁPﬁeéﬁltvﬁgﬂﬁﬂpg%r@gL M§ n/aBé6 (M3 s HRMS mipgaled 88 pase was
( [ [ Pur 99 PLC), . il W. HRNB 7p;
2 cal -t oo P GRRYT RS i 1 el SRRy R Ry

2-13-( Napht@ﬁ%ﬁ@étﬁyﬂﬁ%iﬁrhﬁe@%%ﬂ@d&?d&i perazi uyl)pyrazi ne, Ml eate. The
n

title conpo “was” prepared according to the procedure of exanple 50, step
2, starting from 2-chl om 6-[3-(napht| Wn-2-yl oxy) - propoxy] pyrazi ne [2.24 g,

12 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;3 (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 0il. The free base was converied into its maleate salt. Purity
100% (HIPLC). MS m/z 248 (M)". HRMS mi/z caled for Cy3HagN,0 (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 Z-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 KoCOj3 (0.50 g, 3.6 mmol) with the exception that the fina! filtration through
alumina was omitted. The yield of the of the title compound was 0.52 g (48%) which



mol ; obtai ned according to the procedure of exanple 50, step 1, starting
from 3- ‘(napbt hal en- 2-yl oxy) - propan-1-ol *], piperazine (1.90 g, 22.1 innol)
and K?CC8 .25 (1.03 g, 7.45 nrool) with the exception that the filhailh
filtration _ alumna was onmtted. The yield of the f f the
title corrpB‘L&n'?ﬂﬁi:\/\‘)‘/étE6 1. 10 g (42% which —{as obtained as a Ilircgﬁstﬁg@?gég
colored oil. The free base was converted into its nmaleate salt. Purity 100%
(RPLQ Ms nzlz 364 W BRMS mlz calcd for C21H24N402 (W 364. 1899, found

364. 1895. * Rpacsbthiadd a2 beigbwologdianli Sduritt 90 (HBDCHMS 34438kMM)" bi d. 1954,
76, 56. EXAARLE 108 6 MAY 2005 WO 02140456 -72- PCPSE01/02569

2- (4- Pheny| diRMIS/in/z ealep it pHyaNaOs (X3800.8¢8,- oumd381 89| TRrppased friem Mal eat ¢

The title conpound was prﬂelpar ed according to the procedure of exanp]e 50,
step 2, st drmefpXyr4iaphthol and ethylene carbonat according to the procedure of Example

2-chl or 0- 6- (AP I ' - t j 28 nunol ;
obt ai ned acc@#ﬁ%}ﬁgxfgimbgggg%ﬁE??%Fﬁéﬂg%%%%@gg?ﬁg%%ﬁ?ﬁ% fromb
4- ( Pheny kedtyeniba-nbpiheles-22yloe) Bmid] Was obiai@d d%iregyddllieaion frok®. 8 nmol ) and
K2C03 (0.89 g, 6.4mm 1) with the exception that the final filtration through
al umi na  wasMeOH/CEC:/Fhexgieel d of the free base of the title conpound was
1.80 g (769%9 which was obtained as a light beige colored oil. The fice.
base was converted into its namleate salt. Purity 100% (BPLC), Ms m -, 376
W | UZW nilz ﬁﬁw 110 C , H2, NACS (No' 376, 1358, found 376.1351. *Obtai ned
by reduction ? of 4- (phenyl ethynyl)thi ophene-2-carboxal dehyde.
EX_AWE 109 RX{~Methoygy-apphthaldaccyloxf)-¢thopy e (Rpipeysuiyylnnirazine. Mal eate. 15
The title caonpound was pr.epared according to.the procedure of_ exanple 50,
step 2, 10st aFheitilp qomappuad M@-@Q@PWMBWGMWPgﬁ% 138 &

, 12.0 mol ; ‘Bﬂﬁﬂé A( L8 (v QndthiSy F@i%@_ fox S gy'sfg%-n 1,
i starting froma- ﬁrrgt g?%% g ro(ggl}urret)ﬁ%aﬁg , Pl gé’?‘g’; ne y? . 6 %Ele?l 8 mmol)
and K2CGO8 ( lg, BH0gnmolxbiained docomdintgtottheperedypt oDexandpdt 50, isep If stacingf i | trati on
t hrough alum na_was omitted. The.yield of the free e the title
conpound wadTom 6%&??@9%‘%@%%‘2@’1&35‘?@?@% » BRTRZ6 Kg?‘? gsgi-%mﬂ}oﬁr he free
base was conyart edhi ted & 1453 MRIBAN AN BR! decerttbhthat the final filtration throngh
| 15 '~ alumina was omitted. The yield of the of the tiile compound was 0.98 g (71%) which

was obtained as an oil that solidified when refrigerated. Purity 100% (HPLC). MS

miz 380 (V). HRMS miz caled for CpyHaaN,O5 (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.



100% W.Q M5 milz 248 W HRMS milz cal ed for C13H20WA0 W 248. 1637, found

248. 1636. 25 EXATAPLE | 10

2-[ 2- (6- Met boxy- napht hai en- 2-yl oxy) - et boxy] - 6- (1 - pi perazi nyl ) gy Bz¥ (085 The
title conpeMp s prepared according to the procedure of , step
2, UWing frg‘r%w% chl or 0- 6- [ 2- ( 6- ot hoxdft-napht hal en- 2-yi oxy;-et h}ﬁ%&? pyr azi ne
[0.94 g, 2.8 mmpl; obtained according to the procedure of exanple 50, step
"1, starting 30 from 2- ( 6- net hoxy- napht hal en- 2- yl oxy) ct hanol *), pi perazi ne
(1.00 g, 1lggAmeiy 112nd K, ,)C33 (0.50 g, 3.6 mvl) with the exception that
the final filtration through alumna wa's omtted. The yield of the of the

title conpoddidt(@véhlexophenyl)-2guethylipmnb-yimeiboxvict-6pipezazipyipBEgine02569 was

2 A S BT,

6-ineth L mat f
I net Noxy- ﬁmﬁﬁ?'ﬁ‘oﬂi’ﬁ ~cRAo- EgO/ 7698%%3_?%(3 meBGIFdh 30y Rt IRtLaRAUr e o

Exanple 134 in WO reaction mxture was refl uxed for

2 h. Pube zs(lelgminmo}rqw@mdmcm tplthoqyrpeeduzeof examplodl, stepdd by
rz.efrz.y_??'wle't%%hg o AT SRR Y SR B O R kPP ne. 10
The title ¢ gmg%ﬂma%@gw@mgmme REGEGHYE o BA TPl € 50,

step 2, st tlng
2- chl or 0- 6-fildafidn b s reited - THe Giald oﬁﬂﬁ@fﬂiepﬁtf@ddlﬁiﬂnﬁﬂﬁ&s g, 3.60

mm 1; obtai ned accordin to t he procedure of "anple 50, step 1, starting

from 2-(7- r%ihgi%%hwm @mbzamckﬁs;ﬂ)@nngmmqsom B@nﬁ@l% (HALOBEMS 14.5

mlt 3 atISOn T Sggéllgfﬁl 'ﬁ&"‘@? %%ngakhﬁﬁ%ﬁﬁ“d%tf dég‘?ﬂwt itle

conmpound was 0.98 g (71 Va) which was obtained as an oil that solidified
when refrigerated. Purity 100% (IPLC). M5 r)zlz 380 W HRMS nilz cal ed for
CVH24N40~ VEX.&MBI&E‘r&lsfound 380.185 1. *Prepared from 7-nmet hoxy- 2- napht hol
and et hyl ene carb rocedur e of Exarrpl e 134, stop 1, in

na rd| fo. the
WO 00/ 769842-(Hfdn 'éla%ﬁ %PMEMMP)I&FPH*&P@W . Pure
2- ( 7- met box
(7- met box Wﬂahﬁ?ﬁ%ﬁ%&&% W@&eﬂ%@éd’&fé’oiﬂéﬁﬁf ewigemé ol vent

chromat ography on silica ge xane/et hyl acet at
15 starting from 2-chloro-6-(1H-indol-4-yimethoxy)pyrazine [0.486 g, 1.87 mmol;

obtained according to the procedure of example 50, step 1, starting from (JH-indol-
4-yl)-methanol*], piperazine (0.491 g, 5.71 mmol) and K5CO3 (0.272 g, 1.96 mmol)
with the exception that the final filtration through ahimina 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% (FIPLC). MS m/z 309
(M)*. HRMS m/z caled for Cy7HygNsO (M) 309.1590, found 309.1582. *The
reaction was carried ont using (1H-indol-4-yl)-methanol (0.712 g, 4.84 mmol), K-z-
BuQ (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—plperazmyl)pyrazme, 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 K5COs3 (1.40 g, 10.1 mmo]) 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.



.16 MAY 2905, WO 02140456 -74- PCT/SEQ /02569 EYLAWE 112 .

2-[5-(4-Chl or ophenyl ) - 2- et hyl f ur an- 3-yl net boxyl - 6- (I - pi perazjl gm?! az2i ne.
The title conpound was prepared according to the procedure of 50,
step 2, wtgeddeass from PCT/SE01/02569

2-rhl oro-6-[ 5- (4-chl G ophenyl) - 2- met hyT kuan- 3- yhnet boxy] pyrazi zle 5 [3. 14 g,
9.39 nyn 1; obtained according to the procedure of exanple 50, step 1,
starting from 5-(4-chl orophenyl) - 3-hydroxynet hyl - 2- met hyl fur-an], pi perazi ne
(2.47 ¢, 2Bhéieebbic wartokP@Ed 1o iBanasat®sdi6 Puny 9UWHPLEC h#RMBewt i on t hat
the final filtration throuah alumna was omtted. The yield of the of the
title corrpo’éﬁ%‘éii M@ITEzﬂcﬂh&g%‘lq\?ﬂ:éW%géﬂf’@i ned as a bei ge col ored
solid. Purity 100% (EPLC), M5 10 mlz 384 (W |IMVB Ynlz cal ed for

C20H21Cl N402 (W 384.1353, found 384.1357. EXAAOLE 113

2- (1 Kl udo[ gxuviptRapty) - 6- (| - pi perazi nyl ) pyrazine, Maleate. The title.
conpound was prepared according to dic. procedure of exanple 50, stop 2,

" 15 st abt i nzH2-(>Miethosyplenyl)éthpoky]-6-(tipipetaziylypyraxiped\iatentse [ 0. 496 g, 1. 87
mol ; obtained, accordi to the procedure of ex | e. 50, st 1, .starting
from (I FF i nt 18 Sompotnd s nemared pesriing th hq Rroaetire,of Giample s siebZnd k2008
(0.272 9, 15t96in _MidrbLotiper? | afz'x"tg]??&). ld Bl hr ough
al um na vvagS om glﬂg%\&%h%ﬂ y?el%qo%%ﬁ%@%%%gg@ t he tgfﬁgléég?g#%ga%d was
0.198 g ( 34chtainkd etcondisg tbthaipresgdars ofaxanple 5Q0sthk sfarteg Fame-was convert ed
into its naleate salt, gé”it 100%(HPLC}. I\/ﬁi}nlz 309 W HRMS in/z calcd
for CL7H gNucshexwpisnetyhalcohgll pipgrsgne£8:513 grHu6 mol) mdiRaGRs (B3 8d out

usi ng Hi | - 4- - e 0,712 & 4..84 mmol K-ts  BuQ.£0, 517.9, 4.61
ool 105088 miol; T BE e A s Eotint i oo o< 0,6 Bl whife

2- (2- Phenyl wa¥ eamed aba ColofleRiaThe feg Baseardstenvdriet @ftbGts nldleais kdll. ¢ conpound
was prepared according to the procedure of exanple 50, step 2, starting

from 2- chl dPwit§-102%EETT)- MEopdt i VD a HRMS(2/z 3aled dor ©y7B3: M@ (M)Obt ai ned
according to the procgdur gf exanpl e 50, step 1, starting from 2-phenyl -1
30 propanoi314-1Hi43e forn #&435-@)0 g, 3.36 mol) and K7C03 (1-40 9, 10.1 mol)
with the exception that the fmal filtration through alum na was omtted.
The yield of the fte

15 EXAMPLE1lé

2-[2-(3-Methoxyphenyl)ethoxy]-6—(1-piﬁerazinyl)pyrazine.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[2-(3-methoxyphenyl)ethoxylpyrazine (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;CO5 (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 caled for C7HpN405 (M)* 314.1743, found 314.1759.

Anal. (Cy7H22N405) C, H, N.

25 EXAMPLE 117
2-[(2-Phenoxybenzyl)oxy}-6-(1-piperazinyDpyrazine, Maleate.
The title compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[(2-phenoxybenzylyoxy]pyrazine (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 nimol) and K3CO3 (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



base of the title conpound was 1.66 g (581/0) which was obtained:as a:
colorless oil. 16 MAY 2005 WO 02140456 75- PCT/ SEQ / 4) 2569 "The e base
was converted into its maleate salt. Purity 99% W.C). HRVB n & A&e@ﬁ d for
C171122NAg0OW230861794, found 298.1795. 5 PCT/SE01/02569

2-12- ( 2- Met hoxyphonyl ) et hoxy] - 6- (| - pi perazi nyl ) pyrazi ne, Mul eate. The title
conmpound was prepared according to the procedure of exanple 50, step 2,
starting from 2-chl oro-6-[2-(2-met hoxyphenyl) et hoxyj pyrazi ne 967 g, 3.65
mml ;  obt s swdariesscdl dha§ee base s sovewtdriniodts resleatpbadl. Baal. £€aéizﬂN4@z -arting
from 2- nmet hoxcg)henr t hyl al cohol), piperazine (0.913 g, 10.6 nmol) and
K208 (0. 5054104 % mol). The yield of the free base of the title
conmpound was 0.63 g (55% whi ch was obtained as a colorless oil. The free
base was converted into its maleate salt. Purity 100% (11 PLQ M5 mz 314
(W - HRMS VZ%KA&@]I;IEE 1igr CL7H22N402 314.1743, found 314.1750. 15 EXAYRLE 116
2-[2- (3- Met boxyphenyl ) et hoxy] - 6- (I -. pi perazi nyl )pyrazine. The title
conpounsl vvaszpnfglanﬁdo-de((cmipHrazjnyl)pyﬁﬂnﬂmpﬂgidr(mhhirlm anpl e 50, step 2,

Eié‘{“ oot AR e A g e ey Bpve 1&?3&‘{ g
3 20 glggﬁﬂ, E’z{rﬁﬁ? ée}azgg, K2CO3

(6?2185 g, qﬁ nf%??g%koeﬂmygﬁg?gé%?u%ﬁg tit 3@% onpo n@ vvasl%sgggliJ %m?{éQOlG)

\§k11i4c 27\2125 %Eﬂgﬁgj{i 33>,$tdpi Iy htsglép{ﬁ@é mﬂo;)Hgﬁzmﬁl\zlgh?na:ﬁDenL flmrge@iﬁ’ddﬁ)?mmz 1?—;

2- [ ( 2- PhenPRJASEIEY F3 %ﬁ&&%@ﬁﬂﬂ%ﬁ ﬁ%@m'iwf'@a et 019 o

conpou e eqﬁig e ep 2
starti Eﬁgl r?g:ﬁgq%ﬁo?]o- 6-[(2- %%no%gg%%%q%%r a7% (O- 911‘%& TﬁB 14 mml

obt ai ned adithranmypund Wﬂseolthtedewlwdm&tbmtmﬁd@Bmeﬁlanqﬂ@ﬁdﬂedrYldrg from 2

2314 o9 Bt Runielcuth REREEN MErMS i cali 1 Canfiatiad @ ough al um na

\(/\/?S%;)mm;“t g%(sggsl%gb OIg?}r’,g Elgzhe free base of the title conmpound was 0.80 ¢

15  Step 2: 2-Benzylaminc-4-(1-piperazinyl)pyrimidine, Hydrochloride. S
To a solution of 2-benzylamino-4-[1-(4-terr-butoxycarbonyl)piperazinyl]pyrimidine
(37 mg, 0.10 mmol) in a mixture of methy! tert butyl ether (’3 mlL) and methanol (1
mY.) was 4.0 M HCl in dioxane (1 mL) added. The reaction was shaken over night.
Methy! 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)-I-[6—{(2-Chlorobenzyl)sulfanyl}-Z-pyrazinyl]-2-methylpiperazine;
Hydrochloride.

25 Na-+-BuO (8.7 mmol 0.84 g) was added to a soluﬁon of 2-chlorobenzylthiol (5.7
mmot 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
SC for 2 h. The mixture was filtered throngh 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 CHCl;/MeOH/aq NHs 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



1.6 MAY 2005 WD 02140456 -76- PCTI SE61102569 a colorless oil. The free base
was converted into its malcate salt. Anal. (C21H22N407 - C411404) C, I-L N
EXAW.E 118 5 2-Benzyl am no4- (I - pi perazinyl)pyriniidine, Hydrodhd HAf @85 Step
1. 2- Benzwyg'odJsbig- 4- 11- (4-tert - but oxycar banyl ) pi perazi nyl ppyiskiid8done. A

m xture of 2-cl-iloro-4-[I-(4-tert-butoxXycarbanyl)piperazinyl|pyrim dine
(obtained in Exanple 33, step 1; 1.80 g, 6.02 mml), benzylam ne (10 ni,

| arge excess) and potassium carbonate (0.91 g, 6.62 mmol) was sffiTed in 50
mL of propi GICHdaitlveita HAkthet b £XE 1.00 g168ohof the title compdundes\light yellowed i nt o
water (200 nL) and left over night. The title con‘goung was col | ected,
washed wi t h cvptads. PurtyOfts (FERS]. BRM Somizdor Cigtab@NaS 2D 8caded B1834101%ur ity
>90% (B?LQ I MNI S j cal ed for C2nR27N502 369. 2t 65, found 369.2152. 15
Step 2: 2- B %34 (| -pi perazi nyopyri mdi ne, Hydrochloride. To a
solution of 2-benzylam no-4-(I-(4-tert-butoxycarbonyl)pi perazinyl | pyrim di ne
(37 ng, 0.10 nmmol) in a mxture of nethyl tert butyl eftr ~3 nL) and

et hanol 5 (| EXYAMPEE1200 M HCI. i n dioxane (I nlL) added. The reaction was
shaken over night. Methyl tert putyl ether (2 nL) was added. The title
conpound wad-@olhieaybnethexy)-&{-piperazingdinyyazing.c| g: 29 ny (951/0). Purity

>90% (1 QLC . i
(2R o1 - [6o1 B8 tleBefypottld W pipclriollint bo d Brocedyro of Example 20 starting.
Hydrochl ori dem 28hiNphtnctethah6l (B.Oﬁ*g)BBﬂ.ﬂﬁo@)K%u@(mw £.(07.2D moidoijtandn _of

s St1 1 o0 CRGTBA BIRSET A IPELPG (0445 B Aaiammol obtained is Bxemple 18, | ¢ V"€
was stirre . o1, )

2R) -1 -{6-C Q- ‘a%é%é\fdﬂ]iiﬁ:‘ 3 | agi . :4.35 mmol ;

f)bt ?’;Ii neg&i ngégazﬁbﬁé 62, step%%gﬁgﬁgggng i?ﬁg's(r%ég’é]tlﬁlﬁéms stirred at 70
| C for 2 h, chfomatogapineomsiticd, solvente wetchavapayted off. Ihe odmainingoi veasd t he
solvent fromithe,3Q.fil.trate. was orated _at .redyced,.pressure.. The brown
resi due was %SB}VI‘FBAIP 86\9';?)?‘? e @'@‘gﬁﬁ%ﬁi ﬁ’é‘&u%’é’} sHQL ITHBE @i@i@)‘%&%ﬁ\kﬂn H3
90110/ 0. 25 aginglHREMeCT(S6:4Pds chivad Sfol\_%utfchfb%apﬁzﬁfzgﬁé gde®. %6 § t@prPound as

a yellowoil. The free base was precipitated as i
the title compound as a colorless oil. HRMS m/z for Cy3H;6N408 (M) calcd for

15 276.1045, found 276.1037. Anal. (C;3H,)¢N,08 - 0.25 Hz0) 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,CO; (0.543 g, 3.93 mumol).

Following chromatography on silica, solvents were evaporated off. The semi-solid

residue (0.83 g) was redissolved in CHC; and filtered. The clear solution was

| 25  concentrated iz vacuo and the resulting free base of the title compound was
converted into its maleate salt. Yield: 0.90 g (53%). HRMS mi/z calcd for

C17HN402 (M) 314.1743, found 314.1728. Anal. (C;7H23N403 - C4H404) C, H,
N.

30 EXAMPLE 122
2-{[4-(Benzyloxy)benzyl]oxy}-6-(1-piperazinyD)pyrazine.



=IEVAY2005— WO 02140456 -77- PCTISVA /02,5569 HO salt with HCI/ethertO give

- 1.10 9 (68% of the title conmpound as |light yellow crystals. Pwty 98% .
(BPLC). HRMS mz for Cl6H,gClNAS Wrated for 334.1019, found1 %ml@(ﬁG Il 5
EXAl ~VLE 120 2-(3-Thi enyl net hoxy) - 6- (I - pi perazi nyl ) pyrazi ne. tle
conpound We€ Opes3ar ed according to the _8;8chdure of Exanpl BCROEHIAFE% ng
frona 3-thi ophenenethanol, (6.05 g, 53.0 nmmol), K-t-BuO (0.897 g, 7.99 nmol)
and 6-chloro-2-(l -piperaziiayl)pyrazine (0.845 g, 4.25 mmol: obtained in

Exanple 13, 10 step 2). The reaction mxture was stirred at, 105 T for 7.5 IL
Fol | owi ng  cHied#HR SRR %%Pg?ﬂar@aem%rsmaéﬁaﬁ@ W@auwéswaplségow Z,The

remai ni ng oi i ¥e "(%TES’ likte ough a
short plug O#gﬁ?%%o%ﬁg@ﬁgg @?’r} u iﬁ%} o§ ﬁgﬁﬂgg@gégég%ggg%ﬁﬁém
Sol vent r enshadinédaccaeding gpathe pthedburg of Gxkiipld SMfsteptlgattivi fions dpound as a
colorless oil, IMV5 nrlz for CL3H 6N40S Wcal cd for 15. 276.1045, found

37?.31%;,7_. Aﬁmlzylomwm&@@) preie ol), Dipz@_zmwl@i?-sﬁ £H0.4Npm: oEfQAWiEC%rJ](O-%ﬁ gl, .
- (3- Phei t oxypr opoxy).=6- (| - erazin azin eat e, e tit conpound |,
}Nas pr2 epﬁlr _edgfg'%@%%‘ﬁiﬁawt}’gfl@ Eéﬂﬁr@ééﬂépé%w %32@% Wg’("hﬁ"aﬁ;f’;bt%gs_t agg i ng
rom 2-chl or,Q-.6- ORI i ai ne
accordi ng toa%taﬁ:gicfgaggg%%%gﬂﬁexarrpa?%eaégé,ﬁ?ssté%%&gi%ﬁﬁgﬁﬁ%%ﬂnﬁlﬁhenoxy-I -
propanol ), piupesavths Gtaldd sBBdtugs. HIRMS myaedidd AR d,HRNZ08 OvMF 7601898, ﬁ%dﬂml ).

e

Fol | owi ng chromat ography on silica, solvents were evaporated off.

sem -solid 376sli882e (0.83 g) was redissolved in CRC13 and filtered. The

cl ear solution was 25 concentrated hi vacuo and the resulting free base of
the title conpound was converted into its naleate salt. Yield: 0.90 g
(5399 . IRV pstzpaaleghsd or CL7H22NA02 W 314. 1743, found 314.1728. Anal .
(C17H22N402 - CA04) C, It N 30 EXAMLE 122

2- 1[ 4- ( Benz \2-goHekpoxy)s@Ll-pigrazingl)ppraaineny| ) pyr aAne.
The title compound was prepared according to the procedure of example 50, step 2,

starting from 2-chloro-6-(n-hexyloxy)pyrazine (1.54 g, 7.17 mmol; obtained
according to the procedure of example 50, step 1, starting from n-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 mi/z calcd
for Cy4H24N20 (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 propargyi élcohol), '
piperazine (1.91 g, 22.2 mmol) and K2CO3(1.39 g, 10.1 mmol) with the exception
25  that the final filtration through alumina was omitied. 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 wm/z caled for C1H;N,O (M)*
218.1168, found 218.1158. Anal. (CqH4N40 < C4H404) C, H, N.
30



16 MXY ?005 WO 02/404,56 -78- PCTYSE01102569 The title conmpound was
prepared according to the procedure of exanple 50, step 2, starting from
2-chl oro-6-{[ 4- (bneyl oxy) benzyl ] oxy) pyrazine (1.15 g, 3.52 mol ; sﬁE&‘ ?ﬂﬂged
according to the procedure of ex=ple 50, step 1, starting from 4

benzyl oxybwaxgdsoasécohol ), piperazine (0.894 g, 10.4 mol ) @qu/sEdO0Ec 0, 486
g, 53.52 mol). The yield of the title tonpound was 0.57 g (43% which was
obtained as a colorless viscous oil that solidified upon standing.

Fragni enti ng nass anal ysis supports the stated structure. HRMS niz cal ed
for C221124N402 (W 376.1899, found 376.1892. 10 EY- AWJ 123

2-(i1i-Rexylo O | R 7AYok } P Pgh R E 18 Al onpound was prepared
accordi ng to?é) F "!’a’“ﬂ*%"—"}” a-!ﬂ"‘ step—2-—=starting from

2-chl oro-6- (i z- heKyl oxy) pyrazine (1.54 g, 7.17 mmol; obtained according to
t'he procedure of example 50, step 1, starting from n-hexanol), 15 piperazine
(1 .90 g, 22FXAMBLE: Braparetioneffabledd g, 7.16 nmol). The yield of the title

conpound was 1. leg g%é%)s whi ch was obt ai nedggﬁ g colorless oil. BRVE nlz
calcd for Cl4H24 7-64. 1950, found =¥053. Anal. (Cl4H,)AN40) C,
H N ' EXAWE 124 8@ doapthgidar gyl oxy) - 6- (hepi perazi nyl ) pyrazi ne, Maleate.
The title conpound was prepared according to the procedure of exanple 50,

step 2, staktingUelslesemistosrystabling  opar g§7-8xy) pyrazinc~ (1.70 g, 10. 1

m | ol ; obtaiged ording to the procedur f exanmple 50, stop 1, starting
from propar 93] al g:%.ﬁcwlhy&%)'gﬁ%}a}gozspﬁgg( 1. 91?%{,8 22.2 mmol ) and K2CO3 (1.39 &

10. 1 nmmol) wyt h t Bedesceich @hcahatd hat the §ignal filtration through alum na

was omitted. Follow ng repeated chronmatography on silica, solvents were

evapor atléd ofif . THAZiopndlioxids celleidal ee basel3F the title conpound was 0.48 g
(221/10) whigh va

QIE a beige oil he free base was converted
into its inaleate sa%ta%. %ﬁ?@%z cal ed foro' | RL4ANAO 218. 1168, found
218.1158. Anal. (CI 1H14N4O - C4H404) C, H, N. 30 16 MAY 2005

The active ingredient 1 is mixed with ingredients 2, 3, 4 and 5 for about 10

minutes. The magnesinm 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 i vitro and in vivo assays known in the
art. The biological activity of compounds prepafed in the Examples was tested using
different tests.

Affinity assay
25 The 5-HT 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
- HEK293 cell line stably expressing the human 5-HT+9, receptor protein, was

monitored by Scintillation Proximity Assay technology. Non-specific binding was
30  defined using 5 pM mianserin. Resulis 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 oM.



WO 02/ 40456 -79- PCTI SEQ /02569 PREPARATI ON. OF Pl | ARMACEUTI CAL COMPOSMONS
EY- AARLE: Preparation of tablets Ingredients ng(tabl | Active conpound 10.0
2. Cellulose, mcrocrystalline 57.0 3. Cal cium hydrogen phosgg%$,@?. 0 4.
Sodi um starch glycolate 5.0 10 5. Silicon dioxide, colloidal O L3 .
Magnesi um%??é’ﬂ’ga%e 0.75 The active inggedient | is nmixed REWHESNEORi ents 2,
3, 4 and 5 for about 10 mnutes. The nagaesiurn stearate is then added, and
the resultant mxture is n-dxed 15 for about 5 m nutes and conpressed into
tablet formwith or without filmcoating. Pharmacol ogical tests The ability
of a compound of the invention to bind or act at specific 5-HT 20 receptor
subt ypes cg‘gbm.geﬂq&{rym?my%mi@n Wro and in vivo assays known in the
art The biofrogrcal activity of coifrpounds prepared in the Exanples was tested
using di ftgfn?la{maests. Affinktevgssay 25 The 5-HT2c receptor affinity of
conpounds in the Exanples was detérmned in conpetition experinents, where
the ability of each conpound in serial dilution to displace 311-|abelled
5-HT, bound to nmenbranes prepared froma transfected |1M293 coll line
st abl ySexpE&&mpPleg 4 he human 5-H 72, receptor protein, was nonitored by
Scintill atbggmgfcom' mty Assaygjechnol ogy. Non-specific binding was 30
defi ned using SM m anscrin.” Results obtained for exenplary conpounds of
the invenExanpleresillustratétbin Table | below Typically, the 5-HT2C
receptor affinity values (Ki,. nM were in the range of InMto 1500 rM MNAY
2035 WO oBrameEsslCTi SUO / 02%69  Table 1. 5-BTZC receptor Affinity Conpound

Ki- ("M gxample 20 28

10  Example 23 478
" Example 32 48
Example 48 37
Efficacy assay
15 The agonist efficacy at the 5-HT receptor of the compounds in the

Examples was determined by the ability of each compound to mobilise intracellular

calcium in transfected HEK293 cells, stably expressing the human 5-HT9,, receptor

protein, using the calcium-chelating fluorescent dye FLUO-3 (Sigma, St. Louis, MO,
U.S.A).
20 Typically, the maximum responses of 5-HT+, agonists were in the range of

20-100% relative to the maximnm response of 5-HT (serotonin) at a concentration of

1 uM.



5 Exanple 2 8 Exanple 12 197 Exanple 15 616 Exanple Is 92 Exanple 20 28
10 Exanple 23 478 Exanple 32 48 Exanple 48 37 Efficacy ass&g bﬁ%ﬁﬁp
agoni st* efficacy at the 5-HT2c rece% or of the conpounds in tiHeM | es
was determ ned by the ability of ea A conpound to nobilise intracellul ar
calciumin transfected HEK293 oells, stably expressing the human 5-HT2c
recept or rotein, using the calciurn-chelating fluorescent dye FLUO 3
(Signaf:L MSLoui s, MO US A). 20 Typically, the maxi mumresponses of

5- HT20 agoni sts were in the range of 20-100%relative to the maxi num
response of 5-HT (scrotonin) at a concentration of 41- 16 CLAIMS 1. A

conmpound Ato efeicodental formald(@}: X-~*z Rr Y RL whercin (i) X and Y
represent both nitrogen and Z represents CH, fonning a Trmazi ne derivative,
and wherein RI and R 2 are each, independently, selected froma group A
consisting of R 3 R3 (N~ R4 ICN Il 1 / 0 or froma group B, consisting
of aryl-Cl-C6-al kY4 aryl )&ai: koxy, heteinoaryl-Cl-C6-

s
R R

PN @

wherein

(i) X and Y represent both nitrogen and Z represents CH, forming a prrazine derivative,
and

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

I33 33 &3
N \‘.“GHS N N
LS (s U
Het N N
| | 0

P
or from a group B, consisting of aryl-C;-Cs-alkyl, aryl-C,-Cg-alkoxy, heteroaryl-C(-Cs-
alkoxy, aryloxy-C;-Ce-alkoxy, heteroaryloxy-Cp-Cs-alkoxy, 1-indanyloxy, 2-indanyloxy,
aryloxy, heteroaryloxy, arylthio, heteroarylthio, Cs-Ce-cycloalkylthio, (Cs-Cg-alkoxy, Cs~
Cy-alkylthio, Cs~Cs-alkynyloxy, C;-Cs-alkenyloxy, fluoro-C;-Cy-alkoxy, Cs-Ce-
cycloalkyloxy, Cs-Cs-cycloalkyl-C;-Cs-alkoxy, halogen, aryl-Cy-Cy-allzylthio, heteroaryl-
C-Cy=alkylthio, aryl-C,-Cs-alkylamino, heteroaryl-C;-Cy-alkylamino, 1eteroaryl and aryl;
with the proviso that:

(1) R, and R; are different and are not both selected from group A or group B at the same
fimne;

(ii)} Ry or Ry are other than phenylthio, phenylmethylthio, phenyl or phenyl substituted by
halogen;

(iii) R, in formula (I} is halogen, when Ry simultanceusly is 2-methylpiperazin-1-yl, 2-
ethylpiperazin-1-y}, or frans-2,5-dimethylpiperazin-1-yl;

(iv) when Ry is 4-piperidinyloxy, R; is other than 3-pyridinylmethoxy, 4-guinolinylmethoxy
and 3-(4-pyridinyl)propoxy; |



al koxy, aryl oxy-C2-Cc- al koxy, heteroatyl oxy-C2-C6-al koxy, 1-indanyl oxy,
2-indanyl oxy, aryloxy, heterearyl oxy, arylthio, hetmarylthio,

Cs- C6-cycl oal kyl ftdo, C 5-C& al koxy, Cg- C8-al kylthio, C3-C6-al kynyl oxy,

C3- C6- aj kenyj oxy, f[Uor O C2- C4-al k#2y, CVCV cycl oal kyl oxy, 16 MAY 2003

C3- Cs-cycl oal kyl -Cl - C4- al koxy, hal ogan, aryl-C, -C441-ylthi o, hetpuroaryl -
Cl-C4-al kyl No, aryl-Cl-C4-al kylamrio, h~teroaryl-d -C4-akl am no, ' i et eroaryt
and aryl; wth the provisg that: (i) RlL and R7 are different and, are not
bot h saf stereR+ s Fhoige puplwl oyl Zomysiraeyefyl 2revanesthyl, oy awitrogsmprotating R2 are
ot her Cum pbenyl t hi o, phenylmahylthi o, phenyl .or phvnyl substituted by

hal ogen, SRR O approdrye fipsiphy sucly as)an;agylh oy gyekoxyRpdANREre MbIEEEous| y i s

2- met hyl pj j. [} - .et. i perazin-1-yl, or
trans-2,QG%%EW%P%E%%P%QWQ-Z (iv) when R is 4-piperidiayloxy, RZ is
ot her #aMy&opW, iod| {.hoxy, 4-quinolinylnmethoxy and
3-(4-pyri dlynyF) p-rgp{%%lf? -72- 16 MAL 2Wb  and where R3 is Hor Cl -4-alkYl,
al | YL gniRyichréin ¥ey Byl or Ret&v@RDREINML, aldle of aftpdrt ODROIRE SEAP! iR FRYWy OF a

a

prodrug noi ety such as an acyl- or an al koxycarbonyl "group fQ m ng

cl eavabl &e andependently sutvmdddn bhe kppore pPeditions, by @ jogelkyl, O £HakkdxalOqyh-  and
wherein any aryl or heteroaryl residue, alone or as pan of another group, in
R or R aligithio; CA.pacyl, Td4-abalisuiphepdncane, nitrs, tiydtaxyuCeg-dlkenyh €308~ nor e
positions, by Cl-4-alkyl, ('14- 0 Y C- alkYlthiQ C2,4-acyl,

Cl - 4-al kall@uylpﬂmn;:eth)}d;an@mmme&wl, triffepropaythoxy hgloge ke AR 3) &ylal kynyl ,
fluoronmethyl, trifluoroneihyl, tti:anorgnethox hal ogen, -N(R5)(R6), 81A
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di met hyl aofiRr g@Rf, in Ry or Ry in turn may be substituted in one or more postions,

independently of each other by Cy_g-alkyl, C_4-alkoxy, halogen, triflucromethyl, cyano,
hydroxy or dimethylamino; and

Rg and Rg independently of each other are hydrogen, methyl or ethyl, or together with the
nitrogen atom to which they are bound form & pyrrolidine, piperazine, morpholine,
thiomorpholine or a piperidine ring;

and pharmaceutically acceptable salts, hydrates, geometrical isomers, tautomers, optical

isomers, N-oxides and prodrug forms thereof.

2. The compound according to claim 1 wherein R; is hydrogen and R; o1 R; is selected from

X R R,
N “.\‘CHS N3 N

L™ G O
N N

e

3. The compound according to claim 1 wherein R; or R; is selected from



R5 ana R~ independently of each other are hydrogen, nethyl or ethyl, “r

t Dgether with the nitrogen atomto which they m bound forma pyrrolidine~,
pi perazi ne, norpholine, thionorphdEre or a piperidine ri ng; and
pharmaceutically acceptable salts, hydrates, geonetrical |sorrer15 MAY. 70
tailtoners, optical isoners, N oxides and prodrug: fornms thereq E U‘Ei'h
conpound according to claiml wherein R3 is hydrogen and R, cn P~2 is
selected froin RRR's (33 Ry~ CHSNE~R4 HC NNO 3. The
conpound according to claim1l \mer H; R orNR2 is selected from 16 MAY 2005

R;N,,,CH3 (N HIC NN 1| 1 where |s ogen and R4 is selected
ftom hydr ogen, nethyl. or et} 4~ The according to claim1l
wherein Rl or R2 is (N-F4CN and where. |s hydrogen and R4 is
selected from hydr ogen, net hyl L)r cd yl. 5I The conpoundaccording to claim
1, wherein RI_or , 1s selected front H H I N. Na"ll NN CH3 6. The

conpouag erhgdme@MME silected fioan lguliencal mﬁ@ﬁmnﬁhyla N
4. The compound according to claim 1 wherein Ry or Ry is
N3
N
(=
N
!
and where Rj is hydrogen and Ry is selected from hydrogen, methyl or ett yl.

5. The compound according to claim 1, whetein R or Ry is selected from
1 |
() C
l\i I N j\“ CH
I [ !

6. The compound according to claim 1 with the general formula (II):
N
LA L
=
Ry N N/A 0
I\/N'\
Ry

wherein

Ry and R3 are as defined above;
R~ is hydrogen or Cq.4-alkyl;
and any aryl and heteroaryl residue, alone or as part of another group, in R may be

substituted in one or more positions, preferably one or two, independently of each other
by Cy_g-alkyl, Cy_g-alkoxy, Cy_4-alkylthio, Cy.4-acyl, Cq_g-alkylsuiphonyl, cyano,
nitro, hydroxy, Co_g-alkenyl, Co_g-alkynyl, fluoromethyl, trifluoromethyl,



RR~""(N"NN R3 wherein R2 and R3 are as defined above; R7 is hydrogen
or C-4-alkyl; and any aryl and het_?qparyl resi due, alone or as pan of

anot her group, in R2 nay be substituted in one or nore positions,
preferably one or two, independently of each other by Cl-4-al k¥ WA 2005

G -4-al keKY, d-4-2&YIthiQ C2.4-acYl, Cl-4-alkylsul phonyl, cyarlo, nitro,
hydroxy, CZ-6-al konyl, C2-6-al kyftyl, fluoronethyl, trifluoraonme?hyl, 6 MAY
2005 tri wiflyorcotharyxbalogan, ag@fsi anvlogy, aryllip, arak(}laxa,\lsylaﬁryl—ém 0,

I

net o oary e nin ook YRvmchGroni Belrppton Sastabby RS Gt o,
- Clg 4- . di i po- C2: 4- -
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trituoro lin TOMA :{j%éﬁ%&ﬁtﬁfﬂﬂi&ﬂ’é&ﬂ&é hitdns B @, are as defined
above. 7.nEEI'h ’lgg(r‘%poun né cordi ng teo claim®o erel n’%elﬁs@hyd’r ogen, 8, The

conpound ifiependehigof eack behiend H OphpalRINCIRG-dikosehaicgerd offutemetigl] cyapen,
met hyl or ethyl. 9. The conpound according to claim6 wherein R7 is nethyl
and wher e hydrosly opdimethyilsninat ached to t he C2-position of the, piperazine

ring. . The conpound cording to claim6 wherein R7 is hydrogen. 11. The
conpouﬁ@sg%ﬁﬁﬂ%@g“@aé?%ﬁl, which is selected fromthe group consistiug
of , 2-(Benzyl oxy)-6- (I -pi perazinyl ) pyrazine,

2-[ (Z- Mot hoxybenzyl ) oxyl - 6- (| - pi per azi nyl ) pyr azi ne,

2 52 3 ST LTROBEREHY Btlenls bl aRAIMEIRHE rdddle,
2.

| - Napht byhnet hoxy) - 6- (| - pi perazi nyl ) pyrazi ne,

8. The compound according to claim 6 wherein Ry is selected from hydragen, methyl or
ethyl.

9. The compound according to claim 6 wherein R7 is methyl and where said methyl is

attached to the C2-position of the piperazine ring.

10. The compound according to claim 6 wherein Ry is hydrogen.

11. The compound according fo claim 1, which is selected from the group consisting of:
2-(Benzyloxy)-6-(1-piperazinyl)pyrazine, |
2-[(2-Methoxybenzyljoxy]-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 -piperazinyf)pyrazine,
2-(3,4-Dihydro-2H-chromen-4-yloxy)-6-(1-piperazinyl)pyrazine,
2-(2-Phenylethoxy)-6-(1-piperazinyl)pyrazine,
2-{(2-Phenoxyvenzyl)oxy]-6-(1-piperazinyl)pyrazine,
2-[2-(3-Chlorophenyl)ethoxy]-6-(1-piperazinyl)pyrazine,



Phe- uyi ~t hoxy) - 6- (| - pi per azi nyI )pyra2| nt

( 3- Fl uor ophenyl ) et hoxy) - 6- (I - pi %eram nyI ) pyr azi ne,
(

 4-

2- Mut hoxyphenyl ) ot hoxy) - 6- (I - era2| nyl ) pyrazine,
Di | i ydro-2H chronen- 4-yl oxy) - 6 (I-pi perazinyl)pyrazine,

- Phenyl et boxy) - 6- (I - pi pera2| uyl ) py. razi ne, 16 MAY 2005
2- Phengy-ybenz )oxyl I-plpera2|nyl)py|ra2|ne
-(F ‘gﬁ ¥1F - TPIP?S%E%’F%?W&) pyrazi ne, 6 MM 2005

#HE 3@%‘%%%’12 - perARRAE) LU N
‘E“l\z;(mﬁhﬂhﬁﬂwh?Mt 4&(6 -Hiperpiipgyprizing, ) pyr azi ne,

%aﬂgﬁﬂgoéyphW| ).et ﬂﬁﬁﬂ (1-pt pera2| Qlé,lz? %ram ne,
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M (erﬁmﬁazzyﬁn):muﬁw&l?m@i -61(1-pRdcpRiBAjpYbezinRy r azi ne,

4- D net hyl am hen )ethox |- 6- (1-p1 perni nyl)pyrazme
ﬁoﬁlyi]lpmmy yeesiRezi nyl ) pyr azint,

HiGdesnotbeng
;,#_F[¢2r~]§£? roi:c ?a%??jlﬁ-é.éée&ﬂﬁ 155&%3 pyrazi ne,

I NC

-2 (‘%Dhﬁwhﬁmmdphmwe&ﬁ»xﬂ 6401 -piperizigl)pprariag] ne,

Benzyl oxy) - 2- PYrazi nyl | - 2- met h)(l pi per azi ne,

B&14 &&iﬂ lqégbﬂhﬂmy] «(bpineragipsraginene

(ST
- Difleyelyl & {1kpibardgiayIpyehing, hoxy) - 6- (J- pi per azi uyl ) pyrazi nff,
hea%gxlbut oxy) I 5- I - pi Eeram nyl ) yra2| ne.
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-S i ne.
) 3 ?}%E?%%?ﬁﬁﬁi?%%%ﬂ oxy“?@%ﬁtﬁ%ﬁééi avi Ty ) pyT azi ne
2- R) - | 1{[6-{Basmyioxlypapyrimyi-2ethylgigerazitiet hyl pi per azi ne,

1-[6~(Benzyloxy)-2-pyrazinyl]-trans-2,S-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-pipsrazinyl)pyrazine.
2-[(2,5-Dimethoxybenzyl)oxy]-6-(1-piperazinyl)pyrazine.
2-{[2-(2-PhenylethyDbenzyljoxy} -6-(1-piperazinyl)pyrazine
(2R)-1-{6-(Benzyloxy)-2-pyrazinyl])-2-methylpiperazine,
2-[2-(2,6-Difluorophenoxy)ethoxy)-6-(1-piperazinyl)pyrazine
2-[2-(2-Naphthyloxy)ethoxy}-6-(1-piperazinyl)pyrazine
2-(1-Methyl-2-phenylethoxy)-6-(1-piperazinyl)pyrazine
2-{[2-(Phenoxymethyl)benzyljoxy}-6-(1-piperazinyl)pyrazine
2-[(S-Fluoro-2-methoxybenzyl)oxy)-6-(1-piperazinyl)pyrazine
2-[(2,5-Difluorobenzyljoxy)-6-(1-piperazinyl)pyrazine
2-[(2-Fluorobenzyl)oxy]-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,
2-[1-(2,6-Difluoro-phenyl)-¢thoxy)-6-(1-piperazinyl)pyrazine,
2-(2-Naphthalen-2-yl-ethoxy)-6-(1-piperazinyl)pyrazine,



2- (2, 6-Di fl uorophenoxy) ct hoxy) - 6- (1 - pi perazi ayl ) pyrazi ne

2- (2- Naphi hyl oxy)etlioxy)-6-(I- @cpcram nyl ) pyrazi, np-

| - Me~ffiyl-2-phonyl et hoxy) - 6-(I-pi perazinyl )pyra2| ne 2- .
-( henoxyrret hyl ) benyl j oxy) - 6- (| - pi per azi nyl ) pyrazi ne 1 6 MAY 2005
(5- Fl uor o- 2- net hoxybenzyl )oxy] 6- (1 - pi perazi nyl) pyrazi n~,

(2,5-Di fluorobenz i perazi nyI ) pyrazi ne
(2-
Be
2-
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ht hEaen- 2- Y] - et h (I-pi pera2| nyl ) pyrazine, 6 MAY 2005

ﬂdﬁ)ﬁtﬁ@@&ﬂ@%ﬁ%@'ﬁ (érRﬁERS%ﬂl IP—)’{QZE}?» per azi zyl ) pyr ~e,

- 6- (1 I
iﬂ wgw %H%F%X 5@ rreést ho§<y| pltsp((alrag: Bgr;gly:lflllﬂ) Bsram ne
2 (I HTndDl - 4-yl net hoxy) 6- (1 -pi pera2| nyl ) pyrazine, and their

phar macol ogl cally acceptable salts and solvates, 12. A pbarnaccuyti cal
conposil?i SPhamaseutisahepapesEinbcamPrisas scampadacseRing e day ors efiglims 1 (o 11 as
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mant facture of a nedicanment for the prophylaxis or treatnent of a
scrotonin-related ne lical condition, 14. The use according to claim 13,
wher ei i3t Hee okaremiound aerordiag to anyraesf elaimsol fhkl B thrpentfeesemier . 15, The
use accor e ti ng
di sor der . ﬂf%aﬁa%ﬁe usgwo 8 |s%lr16'" %%@toﬁgggeﬁ ﬁléa?r% I condi ti on
is obesity. 17. The use accordl ng to claim 13, wherein the nmedical condition
a nmunc- Hx di sordcr. S. .The use according to_claim 13, wherein the nedical
condi t i YnTheuse %@ﬁl%tgélﬁé@rw whereinthemgdisal conditign ipelapide had-H32c wher ei n
the nedical condition is an anxiety disorder. 20. The use according to
clai m 13, %#RPEi n the nedical condition is selectd from sexual dysfunctions,
epi l epsy and urinary disorders, 21. The use according to claim 13, wherein
t he nmedi cal condition is pain.

15. The use according to claimh 13 wherein the medical condition is an eating disorder.
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16. The use according to claim 13, wherein the medical condition is obesity.

17. The use according to claim 13, wherein the medical condition a memory disorder.

18. The use according to claim 13, wherein the medical condition is 2 mocd disorder.

19, The use according to claim 13, wherein the medical condition is an anxiety disorder.

20. The use according to claim 13, wherein the medical condition is selected from sexual

dysfunictions, epilepsy and urinary disorders,

21. The use according to claim 13, wherein the medical condition is pain.

22. The use according to claim 13, wherein the medical condition is substance abuse,

23. The vse according to claim 13, wherein the medical condition is schiz¢phrenia.

|



22. The use according to claim 13, wherein the nedical condition is

subst once abuse. 23. The use accorglng to claim 13, wherein the nedical
condi-tion is schizcpbreva. 16 MAY “$005 24. A method of maki ng a cp@pmpqmﬁof i
claim1, taking a conpound of tle following formula Xz~~, 7 Hall .,,C Y~ -~ |
Hat Werein (i) X and Y represent both nitrogen and Z represents CH, and
wherein each lIlal is independently a hal ogen; and reacting the conpound

with o@dd. dvmetbp@of whking eabmpevnybeltdainl, takinge compoand of thesollawingr oduce a

conmpound f&];'mﬁlla‘al m 1,
X
l z
)i /)\
Hal Y Hal
wherein

(1} X and Y represent both nifrogen and Z represents CH, 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.



