
, 1 6 MAY 2005  WO 02/40456 PCT/SEO1/02569 PIPERAZINYLPYRAZINE COMPOUNDS AS
A  AGONIST OR ANTAGONIST OF SEROTONIN SHT-2 RECEPTOR.  Field of the
Invention The present invention relates to novel compounds, to
pharmaceutical 5 compositions comprising the compounds, to processes for
their preparation, as well  as to the use of the compounds for the
preparation of a medicament which  particularly acts on the central nervous
system. Background of the Invention 10 Many diseases of the central nervous
system are influenced by the adrenergic,  the dopaminergic, and the
serotonergic neurotransmitter systems. For example,  scrotonin has been
implicated in a number of diseases and conditions which originate  in the
central nervous system. A number of pharmacological and genetic experiments
involving receptors for serotonin strongly implicate the 5-HT2c receptor
subtype in 15 the regulation of food intake (Obes. Res. 1995, 3, Suppl. 4,
4495-4625). The 5-HT2c  receptor subtype is transcribed and expressed in
hypothalamic structures associated  with appetite regulation. It has been
demonstrated that the 5-HT2c receptor agonist  m-chlorophenylpiperazine
(mCPP), which has some preference for the 5-FTl'2c  receptor, reduces food
intake in mice that express the normal 5-HT2c receptor while 20 the compound
lacks activity in mice expressing the mutated inactive form of 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  mCPP in obese subjects (Psychopharmacology 1997, 133,
309-312). Recently, a  series ofpynnlo[3,2,1- f]quinoline derivatives was
identified to be 5-HT2C receptor 25 agonists having selectivity over the
5-HT2A receptor (Isaac M., et at., 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 dexfentluramine have exhibited weight reduction in controlled
studies. However, I E MAY 20DS  WO 02140456 PCTISEGI/02569 currently
available drugs that increase serotonergic transmission appear to have only
a moderate and, in some cases, transient effects on the body weight. The
5-HT2c receptor subtype has also been suggested to be involved in CNS
disorders such as depression and anxiety (Exp. Opin. Invest. Drugs
1998,7,1587 5 1599; IDrags, 1999, 2, 109-120). The 5-HT2e receptor subtype
has finther been suggested to be involved in  urinary disorders such as
urinary incontinence (EDrugs, 1999, 2, 109-120).  Compoundswhich have a
selective effect on the 5-RT2. receptor may therefore have a therapeutic
potential in the treatment of disorders like those 10 mentioned above. Of
course, selectivity also reduces the potential for adverse effects  mediated
by other serotonin receptors. Information Disclosure US-A-3,253,989
discloses the use of mCPP as an anoreetic agent. is EP-Al-863 136 discloses
azetidine and pyrrolidine derivatives which are  selective 5-HT2c receptor
agonists having antidepressant activity and which can be  used for treating
or preventing serotonin-related diseases, including eating disorders  and
anxiety. EP-Al-330 263 discloses piperazinylalkylpyrimidines as hypoglycemic
20 agents. WO 87/04928 discloses 2-(1 -piperazinyl)pyrimidines as agents for
treating  neuropathy EP-A2-226842 discloses 1,4-naphthalenedione
heterocyclic derivatives as  antiallergics and antiasthmatics including
2-(3-bromophenyl)-4-(I-piperazinyl)- 25 pyrimidine. EP-A-657 426 discloses
tricyclic pyrrolo derivatives having activity on the  5-HT2c receptor and
which inter alia may be used for treating eating disorders.  



EP-A-655 440-discloses I-aminoethylindoles having activity on the 5-RT2C
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. 16 MAY 2005  WO 02/40456
PCTISE01102569 J. Med. Chem. in 21, 536-542 and US-A-4,081,542 disclose a
series of  piperazinylpyrazines having central serotonin-mimetic activity.
US 4,078,063 discloses a series of piperazinylpyridines having anorexic
activity. 5 J. Med. Chem. 19.81 24,93-101 discloses a series of
piperazinylquiinoxalines  with central serotonbraimetic activity. ES 514549
discloses piperazine derivative with anorexigenic action.  EP 370560
discloses 1-[mono- or bis(trifirtaroincthyl)-2- pyridinyl]piperazines as
central nervous system agents. 10 1. Med. Chem. 1987,30,1794-1798 discloses
2-(4-heteroryelyipiperazin-l- yi) derivatives including
2-phenoxy-4-piperazin-1-ylpyrimidine. DE 2202385 discloses antimicrobial
(5-nitro-2-faryl)pyrimidines and - thiadiazoles including
2-(5-idtro-2-hUI)4-(4-methyl-l-pipemzinyl)pyrimidine and
2-(5-nitro-2-furYI)4-[4-(2-hydroxyethyl)-l-piperazinyllpyrimidine. 15 J, Med
Chem. IM 30, 1210-1214 discloses NN~-disubstitated 6-alkoxy-7 -
pyridinamines as anticonvulsant agents including 1-(6-methoxy-2-
pyridinyl)piperazine, 1-(6-ethoxy~2-pyridinyi)piperazine,
1-(6-isopropoxy-2-pyridiiiyl)pipCra7inC,
1-(6-isobutc)xy-2-pyiidinyl)piperazine, 1-(6-ryclopropy1methoxy-2 20
pyridinyl)Piperazine, 1-(6-cYclahexYIinethoXY-2-PYridinY])Piperazine, and
1-(6- cyclobexyloxy-2-py-ridinyl)piperazine.  J. Med. Chem. 12a 32,
1237-1242 discloses 6-alkyl-N,2V-disubstituted-2 pyridmamme-s as
anticonvulsant agents including 1-(6-butylthio-2- py-ridinyl)piperazine, 25
1-(6-c)rclohexyhnethyl-2-pyridinyl)pipemzine and 1-[6-(2-phenyIethyI)-2- 



pyridinyllpiperazine, JP 07300474 discloses drugs for treatment of diseases
related to  serotonineigic nerve including
1-(6-phenoxy-2-pyridinyl)piperazine and 1-[6-
(substituted)phmoxy-2-pyridinyllpipwazines, 1-(6-benzyloxy~2 30
pyridinyl)piperazine, 1-(6-cyclobutyloxy-2-pyridinyl)piperazine, and 1-(6-
cyclopcntyloxy-2-pyridiuyl)piperazine  EP 580465 discloses heterocyclic
piperazines. as 5-HT3 agonists including 5 MAY 2005  WO 021404n6
PCTISE01102569 6-chloro-2-(3-methylpiperazinyl)pyridine and 6-chloro-2-(4-
methylpiperazinyl)pyridine. WO OO/lZ475 discloses indoline derivatives as
5-RT2b and/or 5-IlT2c  receptor ligands, especially for the treatment of
obesity. WO 00/12510 discloses pyrroloindoles, pyridoindoles and
azapinoindoles as  5-HT2c receptor agonists, particluarly for the treatment
of obesity. WO 00/12482 discloses indazole derivatives as selective,
directly active  5-HT?, receptor ligands, preferably 5-HT2c receptor
agonists, particulaily for use as  anti-obesity agents. to WO 00/12502
discloses pyrroloquinolines as 5-HT20 receptor agonists,  particularly for
use as anti-obesity agents. WO 00/35922 discloses
2,3,4,4a-tetrahydro-IH-pyrazino[1,2-alquinoxahn- 5(6B)ones as 5HT2c
agonists, which maybe used for the treatment of obesity.  WO 00/44737
discloses aminoalkylbenzofurans as 5-HT2c agonists, which  15 may be used
for the treatment of obesity. Further Compounds reported to be 5HT2c
receptor agonists are, for example,  indazolylpropylamines of the type
described in WO 00112481, indazoles of the type  described in WO 00117170;
piperazinylpyrazines of the type described in WO  00/76984; heterocycle
fused y-carbolineg-of the typo described in WO 00177001, WO 20 00/77002 and
WO 00/77010; benzofurylpiperazines of the type described in WO  ol/ogil I
and WO 01109123; benzofia-ans of 6e type described inWO 01/09122;
benzothiophenes of the type described in 01/09126; arninoalkylindazoles of
the type  



described in WO 98/30548; indoles of the type described in WO 01/12603;
indolines  of the type described in WO 01/12602; pyrazino(aza)indoles of the
type described in 25 WO 00/44753 and tricyclic pyrroles or pyrazoles of the
type described in WO  98156768. WO 96/11920 discloses CNS-active
pyridinylurea derivatives. WO 95/01976 discloses indoline derivatives active
as S-HT2c antagonists and  of potential use in the treatment of CNS
disorders. 30 WO 99/58490 disloses aryl-hydronaphthalen-alkanamines which
may  effectuate partial or complete blockage of serotonergic 5-HT2r
receptors in an  organism. 6 MAY 2005  WO 02140456 PCUSE01/02569 SgMnM of
the Iny According to the invention novel compounds of the general formula
(1) are  provided: xl~'  wherein R~'-(Y RI (i) X and Y represent both
nitrogen and Z represents CH, forming a pyrazine  derivative, or 10 (R) X
and Z represent both CH and Y represents nitrogen, forming a pyridine
derivative, or (iii) X represents C-CF3, Z represents C11, and Y represents
nitrogen, forming  a 4-tufluoromethylpyridine derivative, or (iv) Y and Z
represent both nitrogen and X represents CH, forming a  15 pyrimidine
derivative, and wherein RI and R2 are each, independent ly, selected from a
group A, consisting of  R R , 3 ,3 1 3 R  (N ') R4 Hsce(m Ij  1 



or from a group B, consisting of aryl-Cl-C6-alkyl, arYI-CI-C6-alkoXY,
hoteroaryl-Cl- C6-alkoxy, RrYIOXY-C2-C6-alkoxy, hateroarYlOXY-C27C6-alkoxy,
1-indanyloxy, 20 2-indanyloxY, a][Y'OXY, hatCroarYlOXY, arYlthiO,
heterOSrYlthiO, C5-C6-cyclOWkyIthiO,  C5-CS-RIkOXY, C5-C8-SIkYlthiO,
C3-C6-alIYnYlOXY, C3-C6-alkeUYIOXY, flUOrO-C2-C4- alkoxy,
C4-Cs-cycloalkyloxy, C3-CS-cycloaVqI-Cj-C4-alkoxy, halogen, aryl-Ct-C4-
aqltbia, heteroaryl-Cl-C4-alkylthio, aryl-Cl-C4-alkylamino,
heteroaryl-Cl-C4- aIkylanuno, heteroaryl and aryl; 25 with the proviso that:
16 MAY 2005  WO 02/40456 PCTISEOI/02569 (i) RI and R2, are different and are
not both selected from group A or group B at the  same time; (ii) when
formula (1) is a pyrazine derivative RI or R2 are other than, phenylthio,
phenylmethyltbio, phenyl or phenyl substituted by halogen: 5 (iii) R, in
formula (1) is halogen, especially chloro, only when (1) is a pyrazine
derivative and when R2 simultaneously is 2-methylpiperazin-I -yI,
2-ethylpiperazin- 1-yl or ira7is-2,5-dimethylpiperazin-1-yl; (iv) when
formula (1) is a pyrazine derivative and R, is 4-piperidinytoxy, K.) is
other  than, 3-pyridinylmethoxy, 4-quino3iny1methoxy, 2,4-dimethoxybenzyloxy
and 3-(4- 10 pyridinyl)propoxy' . (v) when both X and Z are CH and Y is N in
formula (1), forming a pyridine  derivative, and RI is 1-piparazinyl or
4-methylpipera~-l -yl, then R2 is other than,  2-phenylethyl, benzyloxy,
benzy1amino, pbenylthio, phenoxy, substituted phenoxy,  C4~C8-cycloalkyloxy
and C3-Cg-cycloalkylmethoxy, 15 (vi) when X is CH and Z and Y both am
nitrogen in formula (1), forming a  pyrimidine derivative, and R2
isl-piperazinyl, then RI is other than phenoxy, phenyl  or phenyl
substituted by bromo, and C5-Cs alkoxy; and when R2 is 4-
methylpiperazin-1-yl or 4-(2-hydroxyethyl)piperazin-1-yl, then R, is other
than 5- nitro-2-firryl; 20 (vii) when X is CH and Z and Y both are nitrogen
in formula (1), forming a  . 'dine derivative, and R, is 



pyrrmi  I -piperazinyl, then R2 is other than Cs-Cs alkoxy-,  and where R3
is H or C14-alkYl, allyl, 2-hydroxyethyl, or 2-cyanoethyl, or a nitrogen 25
protecting group, or a prodrug moiety such as an acyl- or an alkoxycarbortyl
group  forming a cleavable amide or carbamate linkage; R3 is preferably
hydrogen; R4 is hydrogen or Ci-4 alkyl, preferably hydrogen, methyl or
ethyl, more  preferab)y hydrogen or methyl; 16 MAY 2005  WO 02/40456
PCT/SE01/02569 and wherein any aryl or heteroaryl residue, alone or as part
of another group,  in RI or R2 may be independently substituted in one or
more positions, preferably  one or two, by C I -4-alkyl, C I -4-alk-oxy, Cl
-4-allcylthio, C2-4-acYl, CI-4- alkYL-UIPhOnYL r-YaRO, nitra, WrOXY,
C2-6-alkenYl, C2-6-dkYnYl, fluOrOmethYl, 5 trifluoromethyl, tnfluorometboxy,
halogen, -N(R5)(R6), aryl, aryloxy, arylthio, aryl- Cl-4-alkyl,
aryl-C2-4-alkenyl, aryl-C2-4:-alkynyl, heteroaryl, hateroaryloxy,
hetcroarylthio orheteroaryl-CI-4-alkyl, aryl-Cl-4-alkoxy,
aryloxy-CI,4-alkyl,  dimethylamino-C2-4-alkoxy,, and wherein any aryl or
hetcroaryl residue as substituents on aryl or 10 heteroaryl, alone or as
part of another group, in R, or R2 in turn maybe substituted in  one ormore
postious, preferably one, independently of each other by CI-4-alk-)4, Cj-
4-alkoxy, halogen, trifluoromethyl, cyano, hydroxy or dimethylamino; and R5
and R6 independently of each other are hydrogen, methyl or ethyl, or
together with the nitrogen atom to Which they are bound fon-n a pyrrolidine,
15 piperazine, morpholine, thiomorph6line or a piperidine ring; and
pharmaceutically acceptable salts, hydrates, geometrical isomers,
tautomers, optical isomers, N-oxides and prodrug forms thereof When R3
serves as a nitrogen protecting group R3 is t-butoxycarbonyl Q- BOC), benzy]
or trityl. 20 In ease the compounds of formula (1) 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 (1) 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 (1) 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
(1) above for use in therapy. 30 Still another aspect of the invention
provides a pharmaceutical composition  comprising a compound according to
formula (I) above as the active ingredient, 16 MAY 2005  WO 02/40456
PCT/SEOI/02569 preferably together with a pharmaceutically acceptable
carrier and, if desired, other  pharmacologically active agents. In yet
another aspect, the invention provides a method for the treatment of a
humanor animal subject suffering from a serootonin-related disease,
particularly 5- 5 HT2c receptor-related, especially eating disorders,
particularly obesity; memory disorders, schizopbrenia, mood disorders,
anxiety disorders, paiTt, substance abuse,  sexual dysfunctions, epilepsy,
and urinary disorders. Another aspect of the invention provides for the use
of the compounds  according to formula (1) above for the mamifacturt~ of a
medicament for the treatment  10 of a serotonin-related disease,
particularly 5-HT2c receptor-related, especially eating disorders,
particularly obesity, memory disorders; schizophrenia, mood disorders,
anxiety disorders, pain, substance abuse, sexual dysfunctions, epilepsy and
urinary  disorders. Finally a method for modulating 51U~c 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-HT2. receptor (agonists and
antagonists)  



20 and which therelbre may be used for the treatment of serotonin-ielated
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 "heternatom"is meant nitrogen, oxygen, sulphur, and in
heteroryche rings  (including heteroaromatic as well as saturated and
partially saturated heterocyclic 25 rings), also selenium. The term "aryl"
is intended to include aromatic rings (monocyclic or bicyclic)  having from
6 to 10 ring carbon atoms, such as phenyl, 1 -naphthyl, 2-naphthyl,
1,2,3,4-tetrahydronaphthyl (can be linked to the remainder of the molecule
via a  carbon atom in any ring) and indanyl (can be linked to the remainder
of the molecule  30 via a carbon atom in any ring). The term "heteroaryl"
means a mono- or bicyclic aromatic ring system, only  one ring need be
aromatic, and wNch can be linked to the remainder of the~ molecule 16 MAY
2005  WO 0214045-6 PCTISEOI/02569 via a carbon or nitrogen atom in any ring,
and having fiorn 5 to 10 ring atoms (mono- or bicyclic), in which one or
more of the ring atoms are other than carbon, such as  nitrogen, sulphar,
oxygen and selenium. Examples of such heteroaryl rings are  pyrrole,
iuidazole, thiophene, furan, thiazole, isothiazole, thiadiazole, oxazole, 5
isoxazole, oxadiazole, pyridine, pyrazine, pyrimidine, pyridazine, pyrazole,
triazole,  tetrazole, chroman, isochroman, coumarin, quinoline, quinoxaline,
isoquinoline,  phthalaziue, cinnoline, quinazoline, indole, isoindole,
indoline, isoindoline,  benzothiophene, benzofuran, 2,3-dihydrobenzafaran,
isobemofuran, benzoxazole,  2,1,3-benzoxadiazole, benzothiazole,
2,1,3-bomothiadiazole, 2,1,3 10 benzoselenadiazole, benzimidazole, indazole,
2,3-dibydro-1,4-benzodioxine, 1,3- benzodioxole,
1,2,3,4-tctrahydroquinoline, 3,4-dibydro-ZH-1,4-benzoxazine, 1,5-
naphthyridine, 1.8-naphthyridine, 3,4-dihydro-2H-pyrido[3,2-b]-1,4-oxazine,
and  2,3_dihydro-1,4-benzoxathjine. If a bicyclic aryl or beteroaryl ring is
substituted, it  maybe substituted in any ring. is Exemplary
aryl-CI-CG-alkyl, in which the alkyl portion of the group may be  straight
or branched, include benzyl, 2-phenylethyl, 3-phenyl-l-propyl, 1 - 



phenylethyl, I-phenyl-2-propyl and the like. Exemplary aryl-C]-C6-alkoxy, in
which the alkyl portion of the group may be  straight or branched, include
benzyloxy, 2-naphthylmethoxy, 2-phenylethoxy, 3 20 phenyl-l-propoxy,
1-phmylethoxy, 1-phenyl-2-propoxy, 2-phenyl-l-propoxy and  the like.
ExemPI8rY OrYlOXY-C2-CIS-alkoxy, in which the alkyl portion of the group
may be straight or branched, include 2-phenoxyethoxy,
2-(l-naphthyloxy)ethoxy, 3- (2- naphtbyloxy)-l-propoxy, 3-phenoxy-l-propoxy.
4-phenoxy-l-butoxy, 5 25 phenoxy-l-pentOKY, l-PheDoxY-2-ProPOxY and the
like. Exemplary C3-CS-CYCIOalkyl-C I -C4-alkoxy, in which the alkyl portion
of the  group may be straight or branched, include cyclopropyhnethoxy,
cyclopentylmethoxy, 2-cyclohexylethoxy, 1-cyclohexylethoxy,
1-cyclopropylethoxy,  1 -cyclobutylethoxy and the like. 30 Exemplary
heteroaryl-Cl -C4-alkylamino include  2-(2-pyridinyl)ethyIamino,
3-pyridiny1methylamino, 2-(2-thienyl)ethylamino,
2-(lH-indol-3-yl)ethyIamino and the like. 16 MM 2005  WO 02140456 -10-
PCTISEOIY4)2569 Exemplary beteroaryloxy-Cz-C6-alkoxy include
2-(8-quinohnyIoxy)ethoxy,  2-(3-pyridinyloxy)ethoxy,
3-(8-quinolinyloxy)propoxy and the like Exemplary C3-C6-alkynyloxy include
propargy1oxy, 1 -hexynyloxy, 2- hexynyloxy~ 3-butynyloxy, 3-pentynyloxy arid
the like. 5 C5-8-alkoxy may be straight or branched, Exemplary alkoxy groups
include  pentyloxy, isopentyloxy, hexyloxy, and isohexyloxy. Halogen
includes fluorine, chlorine or bromine. Where it is stated above that aryl
and heteroaryl residues may be substituted  (in one or more postions), this
applies to aryl and heteroaryl _per se as well as to any  10 combined groups
containing aryl or beteroaryl residues, such as heteroaryloxy-C2- C6-aIkOXY,
heterearylOXY, atyl-C I-C6-alkOXY CtC. The term "N-oxides" means that one or
more nitrogen atoms, when present in  a compound, are in N-oxide form
(N-->O). 



Tile term Ipprodrug 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, S'h ed., McGraw-Hill,
hit. Ed. 1992,  "Biotrausformation of Drugs, p. 13-15. "Pharmaceutically
acceptable" means being useful in preparing a 20 pharmaceutical composition
that is generally safe, non-toxic and neither biologically  nor otherwise,
undesirable and includes being useful for veterinary use as well as  human
pharmaceutical use. 'Tharmaccutically acceptable salts" mean salts which are
pharmaceutically  acceptable, as defined above, and which possess the
desired pharmacological 25 activity. Such salts include acid addition salts
formed with organic and inorganic  acids, such as hydrogen chloride,
hydrogen bromide, hydrogen lodide, suffirric acid,  phosphoric acid, acetic
acid, glycolic acid, maleic arid, malonic acid, oxalic arid,
toluencaulphome acid, methanesulphonic acid, famaric arid, succinic acid,
tartaric  acid, citric acid, bcnzoic acid, ascorbic acid and the like. 30
Preferred embodiments of the invention are: - a compound of formula (1)
wherein X and Y represent both nitrogen and Z  represents CIL forming a
pyrazine derivative; WO 02/40456 16 MAY 2005  PCT/SEOI/02569 - a compound of
formula (1) wherein Y and Z both represent nitrogen and X  represents CH,
forming a pyrimidine derivative; a compound of formula W wherein R, or R2 is
selected from R R  P3 1 3 13  N),,\CH3 (N R4 N  HaC"(N N 5 and wherein R3 is
hydrogen; a compound of formula (1) wherein R, or R2 is selected from  ~3 R3



C; N CN~ R4  N N  HI I I and where R3 is hydrogen and R4 is selected from
hydrogen or methyl or ethyl;  - a compound of formula (1) wherein R, or R2
is ~3  CN~ R4  N and where R3 is hydrogen and R4 is selected fi-orn hydrogen
or methyl, or ethyl; and  a compound of formula (1) wherein R, or R2 is
selected from H H  N  N N CH3 In a farther preferred embodiment, the
compounds of formula (1) are selected  IS from compounds in which X and Y
both are nitrogen and Z is CH giving pyrazine  derivatives of formula (11):
16 MAY 2005  WO 02/40456 -12- PCTISEOI/02569 N 7  R N N' R 3  wherein R2 and
R3 are as defined above wherein any aryl and heteroaryl residue,  alone or
as part of another group, in R2 in turn may be substituted in one or more  5
positions, preferably one or two, independently of each other by Cl-4-D91,
CI-4 alkOXY. CI-4-alkYlthiO, C2-4-WYl,CI-4-alkYIsuIPh0IIYI, cYaTIO, nitro,
hYdroxy, C2- 6-alkeRY1, C2-6-alkYnYl, fluoromethYl, trifluDrOmOthYl,
tlifluOrOmAoxy, halogen,  -N(R5)(R6), aryl, aTyloxy, arylth'O,
aryl-CI-4-alkYl, arYI-C2-4-alkenYl, aryl-C2-4- alkynyl, heteroaryl,
heteroaryloxy, hateroarylthio Or hcterOarYI-C 1 4-alkyl, aryl-C I  10
4-alkoxy, arYlOxY-CI-4-alkyi, dimethylamino-C2-4-alkoxy, 



wherein any aryl or heteroaryl residue as substituents on aryl or
beteroaryl,  alone or as part of another group, in R7 in tam may be
substituted in one or more  postions, preferably one, independeatly of each
othu by Cl-4-alk-yl, CI-4:-alkoxy,  halogen, trifluoromethyl, cyano, hydroxy
or dunethylammo; 15 R5 and R6 are as defined above; and  R7 is JiydmgeD or
C1-4 alkyl. Another aspect of the invention is a compound of any of the
formulae herein  wherein R3 is hydrogen, or wherein R7 is hydrogen, methyl,
or ethyl; or wherein R7  is methyl and is attached to the C2-position of the
piperazinering; or wherein R7 is  20 hydrogen. ha formula (D), R3 is
preferably hydrogen, and P-7 is Preferably hydrogen. or  Cl-4-alkyl. When R7
is C I -4-allgl, it is most preferably substituted in the 2-postion  of the
piperazine Aug. R7 is most preferably hydrogen or methyl. Preferred
compounds of the general formula (1) above are:  25
2-(]3enzyloxy)-6-(I-piperazinyl)pyrazine,
2-[(2-Metboxybenzyl)c)xyl-6-(I-piperazinyl)pyrazine,
2-[(3-Methoxybenzy1)oxy]-6-(l -piperazinyl)pyrazine, 6 MAY N05  WO 02/40456
PCTISE01102569 2-[(3,5-Difluorobmzyl)oxy]-6-(l-pipuazinyl)pyrazine,
2-(I-Naphthyhuethoxy)-6-(l-piperazinyl)pyrazine,
2-(l-Phenyletboxy)-6-(I-piperazinyl)pyrazine,
2-[I-(3-Fluorophenyl)ethozy]-6-(I-piperazinyl)pyrazine, 5
2-[I-(2-Methoxyphenyl)ethoxy]-6-(I-piperazinyl)pyrazine,
2-(3,4-Dihydro-2H-chromen-4-yloxy)-6-(I-piperazinyl)pyrazine,
2-(2-Phenylethoxy)-6-(I-piperazinyl)pyrazine,
2-[(2-Phenoxybenzyl)oxyj-6-(I-pipemzffiyl)pyrazine,
2-[2-(3-Chlorophenyl)ethoxy]-6-(I-piperazinyi)pyrazine, 10
2--[2-(2-Methoxyphenyl)ethc)xyl-6-(I-piperazinyl)pyraziiae,
2-[2-(3-Methoxyphenyl)ethoxy]-6-(I-piperazinyl)pyrazine,
2-[2-(4-Methoxyphenyl)ethoxy]-6-(I-piperaziayl)pyrazine,  



2-[2-(2,5-Dimethoxyphenyl)ethoxy]-6-(I-piperazinyl)pyrazine,
2-[(2-Phenylethyl)sulfanyl]-6-(l-piperazinyl)pyrazine, 15
2-[(5-Fluoro-2-methoxybenzyl)oxy]-6-(I-piperazinyl)pyrazine,
2-[(3-,CyanobenzyI)oxy]-6-(I-pipa,azinyl)pyrazine,
2-[(2-Chlorobenzyl)sulfmyl]-6-(I-piperazinyl)pyrazine,
242-(4-Dimethylaminophonyl)ethoxy]-6-(l-piperaziuyl)pymine,
2-[2-(IH-Iudol-3-yl)othoxy]-6-(I-piperazinyl)pyrazine, 20
2-[2-(IH-Indol-1-yl)ethoxy]-6-(I-piperazinyl)pyrazine,
4-(Benzyloxy)-2-(I-piperazinyl)pyrimidine,
4-[(2-Methoxybeiazyl)oxy]-2-(I-piperazinyl)pyrimidine,
2-([3-(.Benzyloxy)benzyI]oxyl-4-(I-piperazinyl)pyrhuidine,
2-Bemyl-6-(I-piperaziELyl)pyrazine, 25
2-[(3,5-Diinethoxybenzyl)oxy]-6-(l-piperazinyt)pyrazine,
l-E6-(Benzyloxy)-2-pp~a~yl]-2-methylpiparazine,
1-[6-(Benzyloxy)-2-pyrazinyl]-2-p-thylpipmzine
1-[6-(Benzyloxy)-2-pyrazinyll-trans-2,5-dimethylpiperazine.
2-[2-(2-Fluorophenyl)cthoxy]-6-(l-piperazinyl)pyrazine,  30
2-(2,3-Dihydro-IH-inden-1-yhnethoxy)-6-(I-piperazinyl)pyrazine
2-(4-Phewxybutoxy)-6-(l-piperazinyl)pyrazine-
2-[(5-Phenoxypentyl)oxyj-6-(I-piperazinyl)pY=iUe-
2-((2,5-Dimethoxybenzyl)oxy]-6-(I -piperazinyl)pyrazine. 16 MAY 2005  WO
02140456 -14- PCTISE01102569
2-([2-(2-Phe,nylethyl)bmzylloxyl-6-(l-pipua2inyl)pyrazine
(2R)-I-[6-(]3cy2zyloxy)-2-pyrazinyl]-2-methylpiperazine,
2-[2-(2,6-Difluorophenoxy)ethoxyj-6-(I-piperazinyl)pyrazine
2-L2-(2-Naphthyloxy)ethoxyl-6-(I-piperazinyl)pyrazine 5
2-(l-Methyl-2-phenyletboxy)-6-(I-piperazinyl)pyrazine  2-f
[2-(Phonoxymet?iyl)benzylloxy)-6-(I-pipe-razinyl)p)Tazine
2-[(5-Fluoro-2-raethoxybenzyl)oxy]-6-(I-piper=inyl)pyrazine
2-[(2,5-Difiuorobenzyl)oxyj-6-(I-piperazinyl)pyrazine  



2-[(2-Fluorobenzyl)oxy)-6-(l-piperazinyl)pWazine 10
2-(Banzo[blthiophcn-3-yhnetboxy)-6-(I-piperazinyl)pyrazi-ae,
2-[2-(:5-Methyl-2-phenyl-oxnol-4-yl)-ethoxy]-6-(l-piperazinyl)pAazinc,
2-fl-(2,6-.Difluoro-phenyl)-ethoxy]-6-(I-piperazinyl)pyrazine,
2-(2-Naphthalen-2-yl-ethoxy)-6-(I -piperazinyl)pyrazine,
2-[3-(NaphflWen-2-yloxy)-propoxy]-6-(I-piperazinyl)pyrazine, 15
2-[2-(7-A4etboxy-naphflialen-2-yloxy)-ethoxy]-6-(I-piperazinyl)pyrazine,
2-[5-(4-Chlorophenyl)-2-methylfuran-3-yhnethoxy)-6-(l-piperazinyl)pyrazine,
2-(IH-ludol-4-ylmethoxy)-6-(I-piperazinyl)pyrazine, and their
pharmacologically acceptable salts and solvates;  and 20
2-(Benzyloxy)-6-(I-Pipaminyl)pyrazine,
2-[(2-Methoxybenzyl)oxyj-6-(l-piperazinyl)pyrazine,
2-[(3-Methoxybcnzyl)oxy]-6-(I-piparazinyl)pyrazine,
2-[(3,5-Difluorobenzyl)oxyl-6-(I-piperazinyl)pymzine,
2-(l-Naphthylmetboxy)-6-(l-piperazinyl)pyrazine, 25 2-(1 -PhcnyIethoxy)-6-(l
-piperazinyl)pyrazirte,
2-[l-(3-Fluorophenyl)etboxy]-6-(I-piperazinyl)pyrazine,
2-[l-(2-Mothoxyphenyl)ethoxyl-6-(l-pipcrazinyl)pyrazine,
2-(3,4-Dihydro-2H-chromen-4-yloxy)-6-(I-piperazinyl)pyrazine,
2-(2-Phenylethoxy)-6-(I-piperazinyl)pyraziyxe, 30
2-[(2-Phenoxybenzyl)oxy]-6-(l-piperazinyl)pyrazine,
2-1[3-(J3eDzyloxy)benzyl]oxyj-6-(I-pipmzinyl)pyrazine,
2-[2-(3-Cbiorophenyl)ethoxyj-6-(I-piperazinyl)pymine,
2-[2-(2-Mot4oxyphenyI)ethoxyj-6-(I-piperazinyl)pyra~e, 16 MAY 2005  WO
02/40456 -15- PCTISE01/02S69
2-[2-(3-Methoxyphenyl)ethoxyl-6-(I-piperazinyl)pyrazine,
2-[2-(4-Methoxyphmyl)ethoxyj-6-(I-Pipera7inyl)pyrazine.
2-[2-(2,5-Dimethoxyphenyl)ethoxyl-6-(I-pipeminyl)pyrazine,
2-[(2-Phenyldhyl)sulfanyl]-6-(I-piperazinyl)pyrazine, 



5 2-[(5-Fluoro-2-methoxybmzyl)oxyj-6-(I-piperazinyl)pyrazine,
2-[(3-Cyanobenzyl)oxy]-6-(l-piperazinyl)pyrazine,
2-[(2-Cblorobenzyl)s&anyll-6-(I-piperazinyl)pyTazine,
2-[2-(4-Dimethylaminophenyl)ethoxyj-6-(l-piperazinyl)pyrazine,
2-[2-(lH-Jndol-3-yl)ethoxy]-6-(I-piperazinyl)pyrazine, 10
2-[2-(IH-Indol-1-yl)tthoxy]-6-(I-pipemzinyl)pyrazine,
4-(J3enzyfoxy)-2-(l-piperazinyl)pyrimidine,  4_[(2_MP_thox:ybenzyI)ox:y]
-2-(l -piperazinyl)primidine,
2-{[3-(B=yloxy)bm-zyljoxy)-4-(I-Pipaa7inyl)pyrimidine,
2-,Benzyl-6-(I-piperazinyl)pyrazine, 15
2-[(3,5-Dimethoxybonzyl)oxy]-6-(I-piperazinyl)pyrazine,
1-[6-(Benzyloxy)-2-pyrazinyll-2-methylpiperazine,  and their
pharmacologically acceptable salts and solvates. As mentioned above, the
compounds of the present invention are usefal for  the treatment (including
prophylactic treatment) of scrotonin-related disorders, 20 especially 5-HT2.
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; schizopbrenia, 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 auxiety~ generalized anxiety disorder,
primary anxiety disorders (panic disorders,  phobias, obsessive-compulsive
disorders, and post-traumatic stress disorders), and  secondary anxiety
disorders (for example anxiety associated with substance abuse);  pain;
substance abuse; sexual dysfunctions; epilepsy; and urinary disorders, such
as  urinary incontinence. Additionally, the compounds of the present
invention are 30 generally useful in treatment of diseases and disorders of
the central nervous system  (CNS) The compounds of the present invention in
radiolabelled form, maybe used  as a diagnostic agent. 6 MAY 2005  WO
02/40456 PCTISEDI/02569 



This invention relates to methods of making compounds of any formulae
herein comprising reacting any one or more of the compounds or formulae
delineated  herein including any processes delineated herein. In one aspect,
the invention is a method of making a compound of formula (1)  5 delineated
herein, taldng a compound of the following formula: I X"z  HaJyi~kllal
wherein; X and Y represent both nitrogen and Z represents CH, forming a
pyrazine derivative, or (ii) X and Z represent both CH and Y represents
nitrogen,  forming a pyridine derivative, or (iii) X represents c-cF3, z
represents CH, and y  10 represents nitrogen, forming a
4-trifluoromethylpyddine derivative, or (iv) Y and z represent both nitrogen
and X represents CH, forming a pyrimidine deriviative, and  wherein each Hal
is independently a halogen; and reacting the compound with one or  more
chernia reagents in one or more steps to produce a compound of general
formula (1) delineated herein. 15 The compounds of general formula (D 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 (1) above in which R, (or R2. ) are bound to the,
pyrazine-, pyridine- or pyrimidine ring in (1) via an 0, S or N atom in R,
(or RZ), are  prepared by reacting a compound of the structural formula (M),
(V), or (VI) '~N N  Hal N Hal Hal N' Hal  (IV) F3  Hal N Hal HaIAN Hal  M NO
6 MAY 2005  WO 02/40456 PCTISE01102569 wherein I-Ial is halogen, with an
appropriate amine, alcohol at thiol or its  



corresponding anion to produce a compound of formula (VII), (VIII), (IX), or
M:  Hal NIR,(R2) Hal N R, (R2) (VII) (Vill)  AF  (R,) 131"CKNJ~'~~ Hal Hai N
R, (RO OX) N  wherein R, (or R2) is as defined above and with the proviso
that R, (or R2) is not any  5 of the following groups R R  R 13  13
Gv~N),,41-13 (N N  H3 N N The appropriate alcohol, amine, or thiol may be
converted completely or partially to  its corresponding anion by treatment
with bases, such as triethylamin , 1,8 10 diazabicyr-lo[5,4.0]undec-7-one,
K2CO3, NaOH, NaII, KO-t-Bu, lithium  diisopropylamide or the like. The
reaction is carried out in a solvent, such as dioxanc,  tetrahydroftan,
tert-butanol or NN-dimethylformamide (DMF), at 0-200 OC for 1 - 24 hours.
The compound of formula (VII), MT, OX), or M is reacted with 1 to 10  molar
equivalents of an appropriate anime selected from R13 R  13  ~N ~) R4 1-13 N
NI)  H H  15 and where R3 and R4 are as defined above, in a solvent such as
acetonitrile, dioxane,  tetrahydrofirran, n-butanol, DMF, or m a mixture of
solvents such as DNT/diuxane, 1 6 MAY 2005  WO 02/40456 PCTISEOI/02569
optionally in the presence of a base, Such as K2C03, Na2C03, CS2C03, NaOH,  



triethylamine, pyridine or the like, at 0-200 OC for 1-24 hours to produce
the  compound of formula (1). When R3 is a nitrogen protecting group as
defined above,  the subsequent 5 N-deprotection is carried out by
conventional methods such as those described in  protective Groups in
Organic Synthesis, John Wiley & Sons, 1991 or subsequent  editions thereof
Method B: 10 Compounds of formula (1) are prepared by reacting a compound of
formula  (VII), (VIM, (M or (X) above with a 4-hydroxysubstitLited
piperidine compound  of formula (XI) HO-CN-R3  (Xl)  wherein R3 is as
defined above. 15 . The reaction is carried out in a solvent, such as
toluene, DW, tert-butainol or  dioxane, in the presence of a base, such as
1,8-ffiazabicyclo[5.4.0]undec-7-ene,  K01-L KO-t-Bu, NaH or the like, at
0-200 'C for 1-24 hours. Ihe nitrogen atom in (XI) may be protected with a
suitable protecting group,  preferably ten-butoxycatbonyl, 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 (1) are
prepared by reacting a compound of formula  25 (BI), OV), (V), or (VID above
with an appropriate amine, selected from R R  , 3 1 3  N CH3 N ~j _R4  H H
16 MM 2005  WO 02/40456 -19- PCTISEOI/02569 or a 4-hydroxysubstitLited
piporidine compound (XI)  



HO--CN-R3  (XI) and where R3 and R4 are as defined above to produce a
compound of formula (X[L)  or (XIM: Y'~' z Y.Z~ z Hal x ';~ Am Am I x _:~
Hal  5 (XII) (Xill)  wherein I-Ial is as defined above, and )~ Y, Z have the
same meaning as in formula  (1), and Am is an amine residue selected from R
R  1 3 3  R (N R4  H3Ce~N N 1 1 '~o  and wbere R3 and R4 are as defined
above. The reaction conditions may be those  10 described for methods A and
B above. The compound of formula CM or (XIM is reacted with an appropriate
alcohol, amin (other than those defined for Am above)  or thiol or its
corresponding anions to produce a compound of the formula (1). The  reaction
conditions may be those described for method A above. When R3 is a  nitrogen
protecting group as defined above, the subsequMt.Y-deprotectiou is carried
15 out by conventional methods such as those described in Protective Groups
in Organic  Synthesis, John Wiley & Sons, 1991 or subsequent eiditions
thereof. MethodD  According to another general process (the Simuld reaction;
for a reNiew, see: Chem.  20 Rev. 19.95 95,2457-2483), the compounds of
formula (1) wherein RI orR2 me aryl or hetaroaryl may be prepared by
reacting a compound of formula (M), (M, (V), or  (VI) with a borciric acid
derivative of the typo hetvroaryl-B(OW2 or aryj~B(OM2,  where hateroaryl and
aryl are as defined above, in the presence of a transition metal 16 MAY 2005
WO 02144)456 PCT/SEOI/02569 



-20- catalyst such as (Ph3P)4Pd, where Ph represents phony], in a suitable
solvent such as  an other (e.g., 1-2-dimethoxyefliane or tetrabydrofaran),
in the presence or absence of  water, or an aromatic hydrocarbon (e.g.,
toluene). The reaction is preferably carried  out in the presence of a base
such as an alkali or alkaline earth metal carbonate (e.g, 5 sodium
carbonate) at a suitable temperature up to teflux to provide a compound of
formula (-XM or (XV) Y" z Y z Hal I x Ar or Heteroaryl Ar or Heteroaryl X
Hal  (Xtv) (XV)  The compound of formula (XM or (XV) is reacted with 1 to 10
molar equivalents of  an appropriate amine selected froin. R3 R3  N XH3 N -I
H3C N N 7-R4 H  10 or a 4-hydroxysubstitated pipendme compound (XI)
HO-CN-Ra  (Xj) to produce a compound of formula (1) and where R3 and R4 are
as defffied above.  The reaction conditions may be those described for
methods A and 13 above. 15 Method . A compound of formula ()M) or (XDJ) is
reacted with a boronic acid  derivative heter=YI-DW2 Or aTYI-B(OH)2 to
provide a compound of formula (1).  Heteroaryl and aryl. are as defined
above. The reaction conditions may be those  described in method D. 20 An
obtained compound of formula (1) may be converted to anothw compound  of
formula (1) by methods well known in the art. The processes described above
may be carried out to give a compound of the  invention in the form of a
free base or as an acid addition salt. A pharmaceutically 



16 MAY 20D5  WO 02140456 -21- PCTISE011OZ569 acceptable acid addition salt
may be obtained by dissolving the free base in a suitable  organic solvent
and treating the solution with an acid, in accordance with  conventional
procedures for preparing acid addition salts from base compounds.  Examples
of addition salt forming acids are maleic acid, fumaric acid, succinic acid,
5 methanesulfonic acid, acetic acid, oxalic acid, benzoic. acid,
hydrochloric acid,  sulphuric add, phosphoric acid, and the like. The
compounds of formula (1) may possess one or more chiral carbon atoms,  and
they may therefore be obtained in the form of optical isomers, e.g. 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 known in the art and may, for example,
be achieved by fractional  crystallization of salts with optically active
(chiral) acids or by chromatographic  separation on chiral columns. The
necessary starting materials for preparing the, compounds of formula (1)  15
are either known or maybe prepared in analogy with the preparation of known
compounds. in accordance with the present invention, the compounds of
formula (1), 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
eflective amount of the compounds of formula Q) in association with
compatible  pharmaceutically acceptable carrier materials, or diluents, as
are well known in the  art. The carriers may be any inert material, organic
or inorganic, suitable for enteral, 25 percutaneous, subcutaneous or
parenteral administration, such as: water, gelatin, gum  arabicum, lactose,
microcrystalline cellulose, starch, sodium starch glycolato,  calcium
hydrogen phosphate, magnesium stearate, talcum, colloidal silicon dioxide,
and the like. Such compositions may also contain other pharmacologically
active  agents, and conventional additives, such as stabilizers, wetting
agents, emulsifiers,  



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 16 MAY 2005  WO 02140456 -22- PCTISEOI/02569 solutions, suspensions
or emulsions for parenteral administration, sprays, e.g. a nasal  spray,
transdermal preparations, e.g. patches, and the like. As mentioned above,
the compounds of the invention maybe used for the  treatment of
serotonin-related disorders in a human being or an animal, such as 5 eating
disorders, particularly obesity, memory disorders, schizophren* mood
disorders, anxiety disorders, pain, substance abuse, sexual dysfimotions,
epilepsy,  and urinary disorders. The dose level and frequency of dosage of
the specific  compound will vary depending on a vadety of factors including
the potency of the  specific compound employed, the metabolic stability and
length of action of that 10 compound. the patient!s age, body weight general
health, sex, diet, mode and time of  administration, rate of excretion, drug
combination, the severity of the condition to  be treated, and the patient
undergoing therapy. The daily dosage may, for example,  range from about
0.001 mg to about 100 mg per kilo of body weight, administered  singly or
multiply in doses, e.g. from about 0.01 mg: to about 25 mg each. Normally,
15 such a dosage is given orally but parenteral administration may also be
chosen,  All references cited herein, whether in print, electronic, computer
readable  storage media or other form, are expressly incorporated by
reference in their entirety,  including but not limited to, abstracts,
articles, journals, publications, texts, treatises,  intemet 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 compounds were
confirmed by standard  



spectroscopical methods, and elemental analysis and/or high resolution MS.
The  NMR data were obtained on a JEOL JNM-EX 270, a Bruker 400 DPX or a
Bruker  DRX 500 spectrometer. M spectra were obtained on a Perldn Elmer
SPECTRUM  1000 FT-IR spectrometer. Iligb resolution NIS was obtained on a
Micromass LCT 30 spectrometer. Elemental analysis was performed by Nffkro
Kemi AB, Uppsala,  Sweden or at Pharmacia AI~ Stockholm, Sweden. Melting
points, when given, were  obtained on a Bfthi or a Gallenkamp melting point
apparatus and are uncorrected. 16 MAY ?005  WO 02140456 -23- PCTISEOI/02569
EXAWLE I  .2-(I-Naphthylmethoxy)-6-(I-piperazinyl)pyrazine.  To a solution
of 2,6-dichloropWazine (298 mg, 2.00 mmol) and I-naphthylmethanol  (348 mg,
2.20 mmol) in dioxane (5 mL) was added NaH (55 % in mineral oil, 96 mg, 5
2.2 mmol) at room temperature. The reaction was stirred at room temperature
and  monitored by GC After 3 h, piperazine (189 mg, 2.20 mmol) and NaH (55%
in oil,  96 mg, 2.2 mm 1) was added into the reaction flask at room
temperature. The  reaction mixture was stirred at room temperature for 24 h.
The solvent was  evaporated off. To the residue was added piperazine, (671
mg, 70 mmol) and jo acetonitrilo (5 mL) and the solution was heated under
reflux for 5 h. The reaction  mixture was directly loaded on a short column
of silica gel for flash column  chromatography. Elution with
MeOHIdichloromethane (1:9) fur-nished 0.41 g (641/6)  of the title compound.
ERMS ndz calcd for Cj,9H2oN40 321.1715, found  321.1721. Anal. (CiqH2ON40 -
U H20) C, H, N. 15 EXANTLE2
2-[l-(3-Fluorophenyl)ethoxy]-6-(l-pipeiazinyl)pyrazine.  Step 1:
2-Chloro-6-[l-(3-fluorophenyi)ethoxylpyrazint. 20 To a solution of
2,6-dichloropyrazine (298 mg, 2.00 mmol) and 1-(3- fluorophertyl)ethanol
(308 mg, 2.2 turn 1) in dioxano (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  



(K2CO3), filtratio336 and concentration in vacuo gave the title compound as
an oil 25 (0.55 g) that Was used directly in the next step. MS "Vz 254
(M+IW.  Step 2:2-11-(3-Fluorophenyl)ethoxy]-6-(I-piperazinyi)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 K2CO3 (1.00 g, 7.2 mmol) in
acetonitrile (5 mL) was heated  under reflux overnight (20 h). After
cooling, ethyl acetate (15 mL) and water (5 n3L)  were added. The ethyl
acetate layer was filtered through a short column of silica gel  using
MeOlVethyl ether (1:1) as eluent to give 0.72 g (55%) of the title compound
as 6 MAY 2005  WO 02/40456 -24- VCTISF,01102569 an oil. BRMS m1z caled for
C16I-IlgN,04F (W 302.1543, found 302.1528. Anal.  (C,61-Il9N40F - 0-5 H20)
C, H, N. EXANTLE 3 5
2.(1,3-Benzodioxol-5-ylmetboxy)-6-(I-piperazinyl)pyrazine, Acetate.  Step 1:
2-(1,3-Denzodioxel-5-ylmethoxy)-6-chloropyrazine. To a solution of
2,6-dichloropyrazine (298 mg, 2.00 mmol) and pipcronyl alcohol  (335 mg,
2.20 mmol) in dioxane (5 mL) was added NaH (55 % in mineral oil, 96 m&  10
2.2 mmol) at room temperature. The reaction mixture was stirred overnight.
Water (0.5 mL) was added and the mixture was stirred for 15 min. Drying,
Na2C03,  filtration and concentration in vacuo fiarnished an oil (0.54 g)
that was used directly  in the next step. HRMS rdz caled for CI2HqCJN203 W
264.0302, found 264.0303. 15 Step 2:
2-(1,3-Benzodioxol-5-ylmethoxy)-6-(I-piperazinyl)pyrazine, Acetate.
A-mixtare ofthe product from step I above (0.54 g, 2.0 mmol), piperazine
(0.86 g,  10 mmol) and KzCO3 (1.00 g, 7.2 mmol) in acetonitrile (5 n-iL) was
heated under  reflux for 5 h. After cooling, ethyl acetate (20 mL) and water
(5 mL) were addecL  The saved ethyl acetate layer was filtered through a
short column of silica gel using 20 methanol/ethyl ether (1:1) as eluent.
This furnished the free base of the title  compound as an oil (0-43 g), This
material was dissolved in methanol and acetic acid  (0.5 mL) was added. the
solution was concentrated. Diethyl ether (25 mL) was  added and the flask
was shaken until crystallization started. The crystals was  collected,
washed with diethyl ether and dried in air to give 0'34 g (45%) of the title



25 compound: mp 124-127T. HRMS YnIz caled for CI~HjsN403 W 314.1379, found
314.1308. Anal. (CI6HI8N403 - CH3COOH - 1.6H20) C, H, N. EXAAPLE4
2-[(3-Metboxybenzyl)oxy]-&(I-piperazinyl)pyrazine, Acetate.  30 Step 1:
2-Chloro-6-[(3-metitoxybeezyi)oxy]pyrazine. To a solution of
2,6-dichloropyrazinc (444 mg, 3.00 mmol) and 3-methoxybenzyl  alcohol (455
m& 3.30 mmol) in dioxane (5 mL) was added NaH (55 % in oil, 144  mg, 3.30
mmol) at room temperature. The reaction mixture was stirred overnight. 6 MAY
2905  WO 0240456 -25- PCTISEOI/02569 Water (0.5 mL) and ethyl acetate (10
mL) were added and the mixture was stirred for  15 min and them filtered.
The filtrate was dried over K2CO3 and concentrated to give  an oil (0. 86 g)
that was used directly in the next step, MS jnlz 250 (M+ID+. 5 Step 2-.
2-[(3-Methoxybenzyl)oxyl-6-(I-piperazinyl)pyrazine, Acetate. A mixture of
the product from step 1 above (0.57 g, - 2.0 mmol), piperazine (0,86 g,  10
mmol) and K2C03 (1.00 g, 7.2 mmol) in acetonitrile (5 mL) was heated under
reflux for 10 h. After cooling, ethyl acetate (30 mL) was added- The ethyl
acetate  layer was washed with water and brine, dried over Na2CO3, and
concentrated under lo reduced pressure. The residue was dissolved in diethyl
ether. Acetic acid (0.5 ML)  was added and the solution was left at room
temperature for crystallization. The  crystals were collected, washed with
diethyl ether and dried in vaccum. to give 0.54 g  (751/1o) of the title
compound: rup 111-113 T. HRMS ndz calod for C16H20N402  300.1586, found
300.1589. Anal. (CI6112oN402 - CH3COOB) C, 19, N. 15 EXAWIE 5
2-[(2-Methoxybenzyl)oxy]-6-(I-piperazinyl)pyrazine, Whydrochlorlde.  Step
1.- 2-Chloro-6-[(2-methoxybenzyl)oxylpyrazlime. The title compound was
prepared according to the procedure of example 4, step 1  20 starting ftorn
2,6-dichloropyrazine (298 mg, 2.00 mm 1), 2-methoxybenzyl alcohol  (303 mg,
2.20 mmol) and NaR (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 (W. FIRMS 7nlz calod for C12H, ICINzOz Q# 250.0509, found
250.0522, 25 Step 2, 2-[(2-Methoxybenzyl)oxy]-6-(I-pipergzinyl)pyrazine,
Dibydrochloride.  The title compound was prepared according to the procedure
of example 4, step 2  starting from the product of step I above (0.49 g),
piperazine (0.86 & 10 wmol) and  K2CO3 (1.00 g, 7.2 mmol). This gave die
free base of the title compound as an oil. 3o Yield 0.43 g (73"/o). The free
base was dissolved in ethyl ether and a solution of RCI  in diethyl other
was added until 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 6 MAY 2UO5  WO 02/40456 -26- PCTISEOI/02569 title compound: inp
171-173 T). BRMS Rik calcd for Cj6H2oN402 W 300.1586,  found 300.1586. Anal.
(C16H20N402 - 2HCI) C, H, N, EMAWLE 6 5
2-[(3,5-Difluorobenzyl)oxyl-6-(I-piperazinyl)pyrazine, Acetate.  Step 1:
2-Cbloro-6-[(3,5-difluorobeMI)oxylpyrazine. The title compound was prepared
according to the procedure of example 4, stop 1  starting from
2,6-dichlompyrazine (444 ing, 3.00 mm 1), 3,5-difluorobenzyl alcohol  (475
m& 3.30 mmol) and NaH (55% in mineral off, 144 mg, 3.30 niniol). The solid
10 product was collected, washed with water, and dried to give 0.77 g (100%)
of the  crude product that was used directly in the next step. An analytical
sample was  recrystallized from diethyl ether/hexane: nip 70-71 'C. MS mIz
257 (M+H)+. Anal.  (CI lH7C]FN;zO) C, H, N. 15 Step 2:
2-[(3,5-DifluorobenzYI)OXY]76-(I-piperazinyl)pyrazine~, Acetate. The title
compound was prepared according to the procedure of example 4, step 2
starting from the product of stop I above (0.51 g, - 2.0 unnol), piperazine
(0.86 g, 10  mmol) and K:jCO3 (1.00 g, 7.2 nimol). Yield 0.49 g, (67%); mp
70-72 OC; HRMS  nVz calcd for Ci5H16F2N40 W 306.1292, found 306.1292. Anal-
(CISH16F2N40 - 20 CH3COOH - H20) Q H, N. EXANPLE 7  



2-([1,11-Biphenylj-4-ylmethoxy)-6-(I-piperazinyl)pyrazine, Acetate.  Step 1:
2-([1,1'-Biplienyll-4-ylmetboxy)-&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 mm 1),p-phenylbenzyl alcohol  (607 ing,
3.30 rmnol) and NaH (55% in mineral oil, 144 mg, 3.30 min 1).
Recrystallization from hexane gave 0.55 g (88%) of the title compound: mp
86-87  'C. MS inlz: 297 (M+IW. Anal, (C17H13CIN20) C, IL R 30 Step 2:
2-([I,l I-Diphetty~-4-ylmetboxy)-6-(I-piperazinyl)pyrazine, Acetate. 16 MAY
2005  WO 02140456 -27- PCTISEOI/02569 The title compound was prepared
according to the procedure of example 4, step 2  starting from the product
of step I above (0.54 g, 1.87 mmol), pipera2ine (0.86 g,  10.0 mmol) and
K2CO3 (1-00 & 7.2 mmol). Yield: 0.35 g (441/6); mp 102-104 IC,  IIRMS i?zlz
calcd for C21H22,N40 W 346.1794, found 346.1777. Anal. (C2jH22N40  5 -
CH3COOH - 0.55H20) C, I-L N. EXANPLE9
2-[2-(3-Chlorophenyl)etboxyl-6-(I-piperazjnyl)pyrazine, Acetate.  Step 1:
2-Chloro-6-f2-(3-chlorophenyl)ethoxy]pyrazine. 10 The title compound was
prepared according to the procedure of example 4, step 1  starting from
2,6-dichloropyrazitie (444 mg, 3.00 mmol) and m-chlorophenethyl  alcohol
(515 ing, 3.30 mmol) and NaH (55% in mineral oil, 144 mg, 3.30 mmol).  The
crude product (0.92 g) was used directly in the next step. MS MIz 269
(M+R)+. 15 Step 2: 2-12-(3-Chlorophenyl)etboxyl-6-(I-Piperazinyl)pyr.Wne,
Acetate.  The title compound was prepared according to the procedure of
example 4, step 2  starting from the product of step I above (0.81 g, 3.02
mmol), piperazine, (0.86 g, 10  mmol) and K2CO,3 (1-00 g, 7.2 mmol). Yield:
0.75 g (655/6); mp 118-119 T. IIRMS  mlz calod for Ci6HiqClN40 QvW 318.1247,
found 318.1249. Anal. (C16H19CIN40 - 20 CH3COOH) C, H, N. EXAWLE 9
6-(I-PIperaAnyJ)-2-pyrazInyI 1,2,3,4-tetrahydro-l-naphthalenyI ether,
Acetate.  



Step 1: 2-Chlore-6-(1,2,3,4-tetrahydro-l-nap~thalenyloxy)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-l- naphthol (488 m& 3.30 mmol) and NaH (55% in oil, 144
mg, 3.30 mmol). The crude  product (0.86 g) was used direcdy in the next
step. MS m/z 261 (M+H)+. 30 Step 2: 6-(I-Piperazinyl)-2-pyrazinyl
1,2,3,4-tetrahydro-l-naphtholenyI ether,  Acetate. The title compound was
prepared according to the procedure of example 4, step 2  starting from the
product of step 1 above (0-75 g, 2.88 mmol), piperazine (0.86 g, 10 6 MAY
2005  WO 02/40456 -28- PCT/SEOI/02,-s69 mmol) and K2CO3 (1.00 g, 7.2 mmol).
Yield: 0.59 g (55*/4); nip 160-162 T. MS m1z  310 (W". HRMS nzlz calcd for
C18H22N40 W 310.1794, found 310.1799. And.  (CISH22N40 - CH3COOH) C, H, N. 5
EXAWLE 10  2-(l-Piperazinyl)-6-([4-(trifluoromethyl)benzylioxylpyrazine,
Acetate.  Step I- 2-Cbloro-6-([4-(trifluorometkyl)benzylloxylpyrazine, The
title compound was prepared according to the procedure of example 4, step I
starting from 2,6-dichloropyrazine (444 ing, 3.00 minol) and
4-trifluoromethylbenzyl  10 alcohol (591 mg, 3.30 mmol) and NaH (55% in
mineral oil, 144 ing, 3.30 mmol), Recrystallization from hexane gave 0.91 g
(93"/o) of the title compoundt Mp 67-69  0C. MS nilz 289 (M+11)~. Anal. (Cj
2HsCIF3N20) C, H, N. 15 Step 2:
2-(I-Piperazinyl)-6-[[4-(trffluoromethyl)benzyl]oxy)pyrazine, Acetate.  The
title compound was prepared according to the procedure of example 4, step 2
starting from the product of step I above (0.54 g, 1.89 mmol), piperazine
(0.86 g, 10  mmol) and K2CO3 (1 .00 g, 7.20 mmol). Yield: 0.36 g (48%); mp
84-85 'C. MS n9z  338 0~0. EIRMS mIz calod for C1451117 F3N40 W 338.1054,
found 338.1063. Anal. 20 (CI6H17CIF3N40'CH3'COOH) C, H, N.  EXAAPLE11
2-(l-Piperazinyl)-6-(3-pyridinylmetboxy)pyrazine, AcetAte.  



Step 1: 2-Chloro-6-(3-pyridinylmethoxy)pyrazine. 25 The title compound was
prepared according to the procedure of exmnple 4, step 1  starting from
2,6-dichloropyrazine (444 mg, 3.00 mmol), nicotinic alcohol (360 mg,  3.30
mmol) 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
M1z 221  30 Step 2: ?-(I-Pipeirazinyl)-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 6 MAY 2005  WO 02/40456 -29- PCTISEOI/02569
mmol) and K2CO3 (1.00 g, 7.2 mmol). Yield: 0.73 g (44 9/o); nip 98-99 'C; MS
mIz  271W. HRMS nilz calcd for C141117N50 W 271.1433, found 271.1425. Anal.
(C14II17N50 - C1713COOH) C, 14, 14. 5 EXANTLE12
2-(I-Pipeirazinyl)-6-[2-(3-pyridiiayl)ethoxylpyrazine, Acetate.  Step 1:
2-Chloro-6-[2-(3-pyridinyl)etboxy]pyrazine. The title compound was prepared
according to the procedure of example 4, step I  starting from
2,6-dichloropyrazine (444 ing, 3.00 mmol) and 2-(3-pyridyl)ethanol  10 (405
mg, 3.30 mmol) and NaH (55% in mineral oil, 144 mg, 3.30 mmol). The crude
product, obtained as an oil (0.62 g, 88% yield), was used directly in the
nextstep.  MS m1z 235 (W. Step 2:
2-(I-Piperazinyl)-6-[2-(3-pyridinyl)etboxylpyrazine, Acetate. 15 The title
compound was prepared according to the procedure of example 4, step 2  I .
starting from the product of step 1 above (0.62 g, 2.64 mmol), piperazine
(0.86 g, 10  MV101) and X~C03 (1.00 g, 7.2 mmol). Yield: 0,40 g (440/u); Mp
90-91 'C. MS mlz  285 (W. BRMS nWZ caled for C15HI-qN50 M~ 285.1590, found
285.1598. Anal.  (Cj5HjqN.jO - C%COOI~D C, IFL N 20 EY,420PLE 13  



242-1~arylmethoxy)-&(I-piperazinyl)pyrazine.  Step 1: terl-Butyl
4-(6-chloro-2-pyrazinyl)-l-piperazinecarboxylate~  A mixture of tert-butyl I
-piperazinecarboxylate (5.07 g, 27.2 mmol), 2,6 25 diebloropyrazine (3.39 g,
22.7 mmol), and K2CO3 (4.09 g, 30.0 mmol) in acetonitrile  (20 mL) was
stirred at 65 *C for 12.5 h and for a ftuther 15 h at room temperature.
Ether was added and the, suspension was filtered. Concentration in vacuo
flunished.  the crude product as an oil that crystallized upon standing.
Purification by chromatography on silica gel using ethyl acetatchi-hexane
(6:4) as eluent gave 6.1 g  30 (90%) of the title compound as a solid. IIRMS
mIz caled. for C131119CIN402 W  298.1197, found 298.1211. Anal.
(C13H19CIN402) C, H, N. 16 MAY 2005  WO 02140456 -30- PCT/SE01102369  Step
2: 6-Chlore-2-(l-piperazinyl)pyrazlue.* A solution of trifluoroacetic acid
(TFA; 6 mL) in dichlorometime (24 mL) was  added to a stirred solution of
the product of step I above (5.79 g, 19.4 mmol) in  dichloromethane (20 mL)
at 0 OC. After 1 h and 1.5 h of stirring, additional portions 5 (10 mL and 5
mL) of TFA were added. Crushed ice and 5 M aqueous NaOH were  added and the
mixture was extracted with dichloromethnae (12 x 200 mL). The  combined
organic layers were dried (K2CO3), filtered and concentrated iii vacuo,
This furnished 3.49 g (501/o) of the title compound as a light yellow solid.
*Previously described in a) J. Med. Chem. 1978, 21, 536-542; b) US 4,082,844
10 Step 3: 2-(2-f~~lmethoxy)-6-(I-piperazinyppyrazine. K-t-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 7.5
It at 110 OC, the mixture wa applied'outo.a bed of silica (16 x 6 cm).
Elution  with CHC13/MeOH (95:5 followed by 90:10) flitnisbed 1.35 g (74%)
ofthe title  compound as an oil. IRMS mIz calcd for C131116N402 O~~+
260.1273, found  260.1276. Anal. (C13H16N402) C, H, N. 20 EXkMPLE 14  



2-(2-Phenylethoxy)-6-(I-piperazinyl)pyrazine, MRleate. K-t-BuO (0.80 g, 7.13
mmol) was added to a mixture of the product from example  13, step 2 (0.638
g, 3.21mmol) and 2-phenylethanol (5.62 g, 46.0 mmol). After being stirred
for 5 h at 105 *C in a scaled fLask, the mixture was applied onto a bed of
25 silica (16 x 5 cm). Elution with CRC13/MeOH (97:3 followed by 90: 10)
fornished  0.68 g of an thick beige colored oil. This material was
redissolved in ethyl acetate and K2C03 was added, Filtration and
concentration in vacuo fornished 0.67 g (740/0)  of the free base of the
title compound as an oil. HRMS nilz caled for C16H2oN40  W 284.1637, found
284.1630. The free base was converted into its maleate salt 30 which was
recrystallized from MeOlVether: mp 166-168 OC. Anal. (Cl6H?.ON40 - CA04) C,
H, N. 6 MAY 2005  WO 02140456 -31- PCT/SE01/02569  EXAWLE 15
2-(2-Furyl)-6-(I-piperazinyl)pyrazhe.  Step I.- 2-Chlor&-&(2-fhryI)pyrazin&
5 1,2-Dimetboxyethane (130 mL) was added to a mixture of
totrakis(txiphenYlphosphine)palladium (0) (0.93 S, 0.80 mmol) and 2,6-
dichloropyrazine (2.55 g, 17.1 mmol). After 5 min of stirring at room
temperature, foran-2-boronic  acid (1.91 g, 17.1 ram 1) followed by aqueous
Na2C03 (30 mL; 2 K were.added,  10 The mixture was heated at reflux for I h
[TLC monitoring by &02/n-hexane/ethyl acetate (90. 10)]. The layers were
separated and the light brownish water layer was  extracted with
dichlororacthaue (2 x 200 mL). The combined organic layers were  dric,d
(K2CO3), filtered and concentrated in vacuo. The brown-yellow oil obtained
was purified by silica gel chiomatography (18.5 x 4 cm) eluting with
n-hexane/ethyl 15 acetate (90: 10). This furnished 1.47 g (48%) of the title
compound as a light yellow  solid. ERMS m/z calcd for CSH-5CIN20 (W
180.0090, -found 180.0092. Anal.  (C8H5CIN20) C, H, N. Step 2.
2-(2-Furyl)-6-(l-piperazinyl)pyrazine. 20 A mixture of the product from step
1 above (0.94 g, 5.2 mmol), piperazine (1.28 g,  



14.9 mmol, KZC03 (0.87 g, 6.3 mmol) in acetonitrilc (5 mL) was heated in a
sealed  pyrex flask at 85 'C for 3 h. The mixture was diluted with
didbloromethatie, filtered,  and concentrated in vacuo. The oily residue was
purified by silica gal chromatography (18 x 4 cm.) to furnish a yellow oil.
This material was redissolved in  25 a small volume of CHC13/ether (9: 1)
and filtered through a short (4 cm) plug of  alumina eluting with ether/MeOH
(96:4). The filtrate was concentrated in vacuo to  afford 0.77 g (64%) of
the title compound as a light yellow solid. BRAIS nilz caled  for C121114N40
W 230.1168, found 230.1170. Anal. (C12H14N40) C, K N. 30 EXAWIE 16
2-(I-Piperazinyl)-6-(3-thienyl)pyrazine.  step 1:
2-chloro-6-(3-thienyl)pyraziiie. WO 02/40456 16 MAY 2005  -32-
PCT/SE01/02569  1,2-Dimethoxyeffime (120 mL) was added to a mixture of
tetralds(triPheBYlPhOsPhine)palladium (0) (0.87 g, 0.75 nimol) and 2,6-
dichloropyrazine (2.43 & 16.3 minol). After 15 min of stirring at room
temperature, thiophene-3 5 boronic acid (2.09 g, 16.3 mmol) followed by
aqueous Nk7CO3 (2 M; 25 ML) wM  added. The mixture was heated at reflux for
2 h [TLC monitoring by SiO2/n- hoxanc/ethyl acetate (85:15)], The layers
were separated and the. light brownish  water layer was extracted with ether
(2 x 100 mL). The combined organic layers  were dried (K2CO3), filtered and
concentrated in vacuo. The brownish 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 compound as an
off-white  solid. BRMS nilz calcd for C8115CIN2S W 195.9862, found 195.9868.
Anal.  (CSHSCIN2S) C, IL N IS Step 2: 2-(I-Piperazinyl)-&(3-thienyl)oyr"ne A
mixture of the product from step 1 above (1.04 g, 5.29 Tnm 1), piperazinc
(1.32  15.3 inmol), and K2CO3 (0.81 g, 5.82 mmol) in acetonitrile (6 mL) was
heated in a  sealed pyrox flask at 95 T 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 (IS x 5 cm) using
CHC13/McOH  (9:1) as eluent to furnish an oil. This material was redissolved
in ethyl acetate, filtered, and  concentrated in vacuo. This gave 0.98 g
(75%) of the title compound as a yellow,  sticky oil. FIRMS mIz calcd for
C12111 4N4S W 246.09.39, found 246.0943. Anal. 25 (C,7.Hl4N4S) C, H, N.
EXAMPLE 17  N-Benzyl-6-(I-piperazinyl)-2-pyrazinamirte.  Step 1:
N-Denzyl-6-chlorc~2-pyrazinamine. 30 A mixture of 2,6-dichloropyrazine.
(1.31 g, 8.6 minol), benzy1amine (1.15 g, 10.7  mmol) and K2CO3 (1.65 g,
11.9 mmol) in acetonitrile (6 mL) was heated at 85 OC for 6 MAY 2005  WO
02140456 -33- PCTISEOI/02569 13 h in a sealed pyrex flask. The reaction
mixture was diluted with dichloromethane,  filtered and concentrated in
vacuo. The yellow solid residue was dissolved in a small  volume of methanol
and purified by silica gel chromatography (18 x 4 cm) using  CHCl3fMOOH
(98:2) as oluent. A second purification (SiO2; 16 x 4 cm) using CHC13 5 as
eluent Rimishod. 1.55 g (81%) of the title compound as a light yellow solid.
HRMS  ink caled for Ci jHjoCJN3 W 219.0563, found 219.0568. Anal. (Cl
IHIOCIN3) C,  H, N. Step 2: N-Benzyl-6-(l-piperazinyl)-2-pyrazinamine. 10 A
mixture of the product from step I above (1.25 g, 5.7 mmol), piperazine (1.0
g,  11.6 mmol), and K2CO3 (1.0 g, 7.3 mmol) in dioxane (3 mL) was heated at
160 *C  for I I h in a sealed pyrex flask. The reaction mixture was diluted
with  dichloromethane, filtered and concentrated in vacuo. The -red-brownish
residue was  dissolved in a small, volume of CHC13/MeOH (9: 1) and purified
by silica gel 15 chromatography (15 x 4 cm) using CHC13/MeOR (95:5, followed
by 9. 1) as oluent.  The free base was obtained 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 other. The salt was recrystallized  from MeOH-other and
finally converted back to the ftee base by alkalinization (10% 



20 aqueous Na2CO3) and extraction with ether (5 x 60 mL). The combined ether
layers  were dried (K2CO3), filtered and concentrated. This furnished 0.36 g
(23%) of the  title compound as a light yellow powder. HRMS M/z caled for
C151119N5 (W  269.1640, found 269.1641. Anal. (CjsHj9N5) C, H, N. 25 EXAWLE
IS  1-[6-(2-Tbjen3,lmethoxy)-2-pyridinyllpiperazine.  Step 1:
2-Chloro-6-(2-thienybnethoxy)pyridine.* K-t-BuO (1.70 g, 15.1 mmol) was
added portionwise to a stirred mixture of  2-thiophenomethanol (2.14 g, 18.7
mmol) and 2,6-dichloropyridine (2.13 g, 14.4  30 ram 1) 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 16 MAY 2005  WO
0240456 -34- PCT/SEOI/02569 reaction mixture was passed through a column of
silica using n-hexane/ethyl acetate  (85:15)aseluent. A second purification
on silica (16 x 4 cm) using n-hexane/ethyl  acetate (9:1) Furnished 3.0 g
(93%) of the title compound as a light beige oit BRMS  m1i calcd for
CIOHSCINOS W 225.0015, found 225.0022. Anal. (CloESCINOS) C,  5 EL N.
*Pre-viously described in EP 693490. Step 2:
1-[6-(2-ThienylmetJtoxy)-2-pyridinyllpiperazine. A mixture of the product
from step I above (1.35 g, 5.98 mmol), piperazine (1.55 g,  17.9 mm 1) and
K2CO3 (0-91 g, 6.58 mmol) in acetouitrile (5 mL) was heated at 125  10 125
OC for 6.5 h in a sealed pyrex flask. The reaction mixture was diluted with
dieblorometane, filtered and concentrated in vacuo. The semi-solid residue
was  purified by silica gel (16 x 4 om) chromatography using CHC13/MeOH
(9:1) as  eluent. Solvents were evaporated and the oily residue was
redissolved in CHC131ether  (1: 1). Filtration and concentration in vacuo
furnished 0.78 g (47%) of the title 15 compound as a beige oil, IFRAIS W-7
calcd for C14H,71430S W 275.1092, found 275.1101. Anal.  (CJ4H17N30S) C, H,
N. BXANTIE 19 20 2-(2-Phenoxyetboxy)-6-(I-piperazinyl)pyrazine.  



Step I: 2-Chloro-6-(2-pheimoxyethoxy)pyrazine. K-t-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-phenoxyethariol (2.54 g, 18.4 mmol)  in dioxane (8 mL) at 0
'C (ioe-bath). After 5 min of stirring, the ice-bath was 25 removed and the
mixture was stirred at room temperature for I h. The reaction  mixture was
diluted with ether, filtered and concentrated in vacuo. The oily residue
was purified by silica gel chromatography (18 x 5 cm) using n-hexane/ethyl
acetate  (92:8) as eluerit This hmished 2.92 g (861/o) of the title compound
as a white solid. HRMS m1z caled  30 for C12HI I CIN202 W 250.0509, found
250.D51 1. Anal. (C12HI 1CIN202) Q I-1, N.  Step 2:
2-(2-rhenoxyetboxy)-6-(I-piperazinyl)pyrazine. 6 MAY 2005  WO 02140456 -35-
PCT/SE01102569  A mixture of the product from step 1 above (1.29 g,
5.15mmol),piperazine (1.30 g, 15.1 mmol) and K2C03 (0.71 g, 5.14 mmol) in
acetouitrile (5 niL) was  heated in a sealed pyrex flask at 100 OC for 4 h.
The reaction mixture was diluted  with dichloTomethane, filtered, and
concentrated in vacuo, The light-brown semi 5 solid residue was purified by
silica gel chromatography (15 x 4 cm) using  CHC13[MeOH (9:1) as eluent.
Solvents were evaporated off and the residue was  redissolved in ether/CHC13
(1:1). Filtration and concentration in vacuo fln-nished  1.05 g (6801o) of
the title compound as a white solid. HPMS M1z caled for  C,6H2ON402 M+
300,1586, found 300.1578. Anal. (C16H20N402) C, 1-L N. 10 EXAWLE 20
2-(.Benzyioxy)-6-(I-piperazinyl)pyrazine.*  A mixture of the product from
example 13, step 2 (0.73 g, 3.68 mmol), benZY1  alcohol (9.4 g, 97 rumol)
and K-t-DuO was stirred at 125 T for 4.5 h, The reaction IS mixture was
purified by silica gel chromatography (13 x 5 cm) using CHC13/meOH  (7:3
followed by 9:1) as cluent. Solvents were evaporated off and the residue was
redissolved in ethyl acetate. Filtration and concentration in vacuo
furnished 0.90 g  (90%) of the title compound as a beige oil. IDWS m/z caled
for C1514, gN40 W  



270.1481, found 270.1482. Anal. (C15HISN40) C, H, R *This compound was also
20 characterized as its maleate salt: mp 155-156 *C. 1IRMS m1z calcd for
Cl-5H,FN40  W 270,1481,.found 270.1482. Anal. (CIsHIgN40 - C4H404) C, H, N.
EX4JVTLE 21 2-Phenoxy-6-(I-piperazinyl)pyrazine.  25 A mixture of the
product obtained in example 13, step 2 (1.97 g, 9.92 nim,01), phenol  (2.43
g, 25.8 mmol), CaO (1.0 g, 12.6 mmol), and K2CO3 (I A3 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 CHC13 and filtered through a pad of
Celitc. The pad was  washed with several portions of CHC13/McOH (95:5).
Solvent removal in vacuo 30 furnished a dark brown oil which was purified by
column chromatography on silica  gel (14 x 5 cm) using CHC13/MeOH (95:5,
followed by 90:10) as chient. The brown 16 MAY 2005  WO 02/40456 -36-
PCTISEOI/02569 oil (1.66 g) was subjected to repeated column chromatography,
first on silica 901 (18  x 4 cm.) using CHC13[MeOH (9: 1) as cluent and
finally on alumina (4 x 5 cra) using  other/MeOH (95:5) as eluent. This
furnished 1.37 g (54%) of the title compound as a  light beige oil. HRMS mIz
caled for C14H16N40 Q~W 256-1324, found 256-1321. 5 Anal. (C14H16N40) C, H,
R  EXANTLE 22  2-(J-Phenylethoxy)-6-(I-piperazinyl)pyrazine.  Step 1:
2-Chloro-6-(I-phenyletboxy)pyrazine. 10 K-t-BuO (2.1 g, 18.7 mmol) was added
to a stirred solution of 1-phenyl-l-ethanol  (2.45 g, 20.1 mmol) in dioxane
(30 mL) at 0 T (ice-bath). After 10 min of stirring,  2,6-dichloropyrazinc
(2.49 & 16.7 mmol) was added whereupon the reaction mixture  tamed orange
colored. After being stimed for a Imther 1.5 X ether was added and  the
mixture was filtered. Concentration in vacuo fiu-nished 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 nilz caled for C12Hi iCIN20 W
234.0560, found 234.055 1. Step 2:
2-(l-Phenyletboxy)-6-(I-piperazinyl)pyrazine. 



20 A mixture of the product from step I above (1. 53 g, 6.5 mmol),
piperazine (1.62 g,  18.9 mmol) and K2CO3 (0.90 g, 6.5 mmol) in acotonitrile
(6 mL) was heated in a  sealed pyrox flask at 90 'C for 3.5 1 The reaction
mixture was diluted with  dichloromethane, filtered and concentrated in
vacuo. The seimi-solid residue was  purified by silica gel chromatography
(13 x 4 cm) using CHC13/MCOH (9: 1) as 25 eluent. Solvents were evaporated
off and the remaining oil was redissolved in  CHCI3, filtered through a
short plug of alumina and concentrated in vacuo. TWs gave  1.34 g (72%) of
the title compound as an oil that solidified when refrigerated. HRMS  mIz
calcd for C16H2oN40 W 284.1637, found 284.1650. Anal. (CI6H2()N40 - C4H404)
C, H, N. 30 EXAMPLE 23 15 MAY 2005  WO 02140456 -37- PCT/SE01/02569  I
2-(2-FJuoroethoxy)-6-(I-piperazinyl)pyroAne, Maleate.  Step 1:
2-Chloro-6-(2-finoroethoxy)pyrazine. K-t-BuO (1.32 g, 11.8 mmol) was added
portionwise to a stirred mixture of 2- fluoroedmol (2.16 g, 3j.7 mmol) and
2,6-dichleropyrazine (1.61 g7 10.8 mmol) in  5 dioxane (2 inL) at 0 T
(ice-bath). The reaction mixture was then stirred at room temperature for I
hour, diluted with dichloromethme, filtered, and concentrated in  vacuo. The
residue was purified by column chromatography on silica gel (19 x 4  cm)
using n-hexane/ethyl acetate (85:15) as eluent. This furnished 1.49 g
(780/.) of  the title compound as a beige liquid. Anal. (C61WCIN20) C, % N.
Step 2. 2-(2-Fluoroetboxy)-6-(I-piperazinyl)pyrazine, Maleate. A mixtm of
the product from step I above (0.94 g, 5.31 mmol), piperazine (1.40 g,  16.3
mmol) and K2CO3 (0.81 g, 5.9 mmol) in acetonitrile (5 mL) was stirred at
room  temperature for 8.5 h and at 65 T for 4 IL The reaction mixture was
diluted with 15 diehloromethane, filtered and concentrated in vacuo. The
semi-solid residue was  purified by silica gel chromatography (17 x 4 cm)
using CHC13/MeOH (9: 1) as  eluent. Solvents were evaporated off and the
remaining oil (0,73 g) was redissolved  



in ether/CHC13 (1: 1) and filtered through a short (4 cm) plug of alumina
using  etherMoOH (96.4) as eluent. Solvents were evaporated off and the
residue was 20 redissolved in ether and K2CO3 was added. Filtration and
concentration in vacuo  furnished 0.57 g (471/6) of the free base of the
title compound as an oil which was  converted into its maleate salt.
Recrystallization from MeOI-Fether furnished 0.58 g  of the title compound
as a white powder. Anal. (ClOHIsFN40 - C4H404) C, H, N,  25 EXAWLE 24
2-(Cyclopentyimetboxy)-6-(I-piperazinyl)pyrazine.  Step 1:
2-Chloro-6-(eyclopentylmethoxy)pyrazine. K-t-BuO (1 .65 g, 14.7 mmol) was
added portionwise to 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 OC (ice-bath). The reaction mixture was then stirred for  2.5 h,
while the temperature was allowed to reach room temperature. The reaction
mixture was diluted with dichloromethane/ether (1:1), filtered, and
concentated in 1 6 MAY 20x5  WO 02/40456 -38- PCT/SEO1/02569 vacua. The
beige liquid was purified by column chromatography on silica gel (18 x 4
cm) using n-hexanelethyl acetate (94:6) as eluent. Two chromatographic runs
afforded 1.66 g (61%) of the title compound as a colorless oil. HRMS mlz
calcd for  C1 oH13CJN2O (Mj 212.0716, found 212.0723. Anal. (C10H13C1N20) C,
H, N, 5 Step 2: 2-(Cyclopentylmetboxy)-6-(I-piperazinyl)pyrazine. A mixture
of the product from step 1 above (1.12 g, 5.27 nemol), piperazine (1.36 g,
15.8 mmol) and K2C03 (0.77 g, 5.6 mmol) in acetonitrile (5 mL) was stirred
at 100  C for 4.5 h in a sealed pyrex flask. The reaction mixture was
diluted with 10 dichloromethane, filtered and concentrated in vacua. The
semi-solid residue was  purified by silica gel chromatography (15 x 4 cm)
using CHC13/MeOH (9:1) as  eluent. Solvents were evaporated off and the
remaining thick oil was redissolved in  ether. Filtration and concentration
in vacua furnished 1.02 g (74%) of the title  compound as a beige oil. FIRMS
mlz caled for C14H22N40 (M)+ 262.1794, found 15 262.1800. Anal. (C14I322N40)
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 mlz  caled for
C11H9C1N2 (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 K2CO3 (0.62 g,
4.49 mmol) in acetonitrile (7 mL) was stirred at 85  C for 8.5 It Thr
reaction mixture was diluted with dichloromethane, filtered and
concentrated in vacua. The semi-solid residue was purified by silica gel 30
chromatography (20 x 4 cm) using CHC13/MeOH (9:1) as eluent. The resulting
oil  was redissolved in CHC13 and filtered through a short (4 cm) plug of
alumina using 16 MAY 2005  WO 02/40456 -39- PCTISE0110M9 ethcr/MeOR (96:4)
as eluent. Solvent removal in vacua furnished 0.59 g (57%) of  the title
compound as an oil which became semi-solid upon refrigeration. IERMS inli
caled for C15HI SN4 (W 254.153 1, found 254.1527. Anal. (CI51113N4) C, IL N.
5 EXAWLE 26  2-(3,4-Dibydro-2,ff-chromen-4-yloxy)-6-(I-piperazinyl)pyrazine,
Maleate.  Step 1: 2-Chloro-6-(3,4-dihydro-ZH-chromeII4-yloxy)pyrazine.
K-t-BaO (1.28 g, 11.42 mmol) was added to a stirred solution of 4-chromanol
(1.81  g, 12.0 mmol) in dioxane (30 niL) at 0 *C (ice-bath). After being
stitred for 5 min at  10 room temperature, the mixture was chilled to 0 T
(ice-bath) and 2,6 dicbloropyrazine (1.49 g, 10.0 mmol) was added. The
reaction mixture was stirred at  -room temporature for 15 min and diluted
with dichloromethane, Filtration and  concentration in vacua fin-nished an
orange thick oil which was purified by chromatography on silica gel (15 x 4
cm)  15 using n-hexanc/ethyl acetate (8:2) as eluent. This furnished 1.87 g
(71%) of the title  compound as a colorless oil. HR~iS 7nlz calcd for
C13HIlCIN202 W 2610509,  



found 262.0520. Anal. (C13HIICIN202) C, R N. Step 2:
2-(3,4-Dihydro-2H-chromen-4-yloxy)-6-(I-piperazinyl)pyrazine,  20 Maleate. A
mixture of the product from step I above (1.53 g, 5.81 mmol), pipm=ine (1.45
g,  16.9 mmol) and K2CO3 (0-80 g,:5.81 mmol) in acetonitrile (10 mL) was
heated in a  scaled pyrexflask at I 10 *C for 6.5 h. The reaction mixture
was diluted with CHC13,  filtered and concentrated in vacuo. The semi-solid
residue was purified by column 2,5 chromatography on silica (13 x 4 cm)
using CHC13/McOH (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 MeOI-1/ether furnished 1.78 g  (740%) of the
title compound as a light yellow powder. mp 179.5-182 'C. I-IRMS YnIz  calcd
for C 17H2oN402 W 312.15 86, found 312.158 1. Anal. (CI -IHZON402  30
C4H404) C, H, M 6 MAY 2M  WO 02/40456 -40- PCTISEOI/02569  PY,61,4PU 27
2-[2-(4-)I)imethylaminophenyootboxyl-6-(I-piperazinyl)pyrazine~ Maleate.
Step 1: 2-Chloro-6-f2-(4-dimethylaminopheoyl)etboxylpyrazine. K-t-BuO (2.27
g, 20.3 mmol) was added to a stirred solution of 4 5
(dimethylamino)phenothyl alcohol (3.55 g, 21.5 mmol) in dioxane (35 mL) at 0
OC  (ice-bath). After being stirred for 5 min at 0 IC and 12 min at ro om
temperature, the  mixturewas chilled to 0 IC (ice-bath) and
2,6-dichloropyrazine (2.62 g, 17.6 mmol)  was added. The reaction mixture
was stirred at 0 'C for 5 min and at room temperature for 20 min and diluted
with dichloromethana/ether (1:1). Filtration 10 through a pad of Celite,
covered with K2CO3, and concentration in vacuo furnished a  yellow oil. This
material was purified by chromatography on silica gel (15 x 5 cm)  using
n-hexane/ethyl acetate (85:15). A second chromatograhic run on silica gel
(14  x 5 cm) using n-hexane/ethyl acetate (88:12) fiu-nished 3.91 g (SOO/o)
of the title  compound as a colorless off. Anal. W141116CIN30) C, H, R 15
Step 2:2-[2-(4-Dimetbylaminophenyl)ethoxyl-6-(I-~piperazinyppyrazine,  



Maleate. A mixture of the product from step I above (1.83 g, 6.59 mmol),
pipar-azine (1.69 g'  19,6 mmol) and K2CO3 (0.92 g, 6.7 mmol) in
acetonitrile (25 mL) was heated under  20 reflux for 8.5 h. The reaction
mixture was diluted with dichloromcdme, liltered through a pad of Celite,
and concentrated in vacuo. The semi-solid residue was  purified by column
chromatography on silica (13 x 4 cm) using CHC13/MeOH (92:8)  as eluent. The
free base of the title compound was obtained as a beige viscous oil  (1.17
g, 54%) which was converted into its maleate salt. Recrystallization from 25
MoOlVether finnished 1.33 g of the title compound as a light yellow powder.
HRMS  n2lz calcd for CjgH2SN,50 W 327.2059, found 327.2066. Amal. (CIgH25N50
C4H404) C, K N. EXAWLE 28 30
2-[2-(IH-Indol-1-yl)ethoxy]-6-(I-piperaziuyl)pyrazine, Maleate.  Step 1:
2-(lH-Indol-l-yI)ethamoI.* 6 MAY 2005  WO 02140456 -41- PCTISE01102569 A
mixture of indole (5.71 g, 48.7 mmol), ethylene carbonate (4-72 g, 53.6
mmol) and  K2C03 (6,73 g, 48.7 mmol) in DNT (20 mL) was heated under reflux
for 2 h. The  reaction mixture was diluted with dichloromethane, filtered,
and concentrated in  Vacuo. The light brown oily residue was purified by
chromatography on silica gel (13 x 6  CM) using iz-hexanelethyl acetate
(1:1) as eluent. This gave 1.78 g (23%) of the title  compound as a beige
oil. FIRMS m1z caled for CIOHI INO W 161.0841, found  161.0849. Anal. (CioHj
INO - 0.11120) C, If, N. *Previously described in a) J. Med 10 Chem.
1992,35,994-1001;b) ibid. 1998,41,1619-1630.  Step
2-.2-Chloro-6-12-(lH-judol-1-yl)ethoxylpyrazine. K-t-BuO (0.67 g, 5.93 mmol)
was added to a stirred solution of the product obtained  in step I above
(0.67 g, 5.93 nimol) in dioxane (20 mL) at 0 OC (ice-bath). Aftm 15 being
stirred for 7 min at 0 *C and 5 min at room temperature, the mixture was
chilled to 0 OC (ice-bath) and 2,6-dichloropyrazine (2.62 g, 17.6 mmol) was
added.  



The yellowish reaction mixture was stirred at 0 OC for 20 min and at room
temperature for 10 min and then diluted with dichloromethane. Drying
(K2CO3),  filtration, and concentration in 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 flimished 1.39 g (94%) of the title
compound as an oil that solidified  upon standing. FIRMS nilz calcd for
C141112CIN30 (W 273.0669, found 273.0671.  Anal. (C141112CIN30) C, H, N. 25
Step 3: 2-[2-(IH-ludol-1-yl)etboxyj-6-(l-piperazinyl)pyrazine, Maleate. A
mixture of the product from step I above (1.05 g, 3.84 mmol), piperazine
(0.96 g,  11. 1 mmol) and K2C03 (0.53 g, 3.84 mmol) was heated at 85 'C for
7 h. The  reaction mixture was diluted with CHC13, filtered, and
concentrated tit vacuo. The  semi-solid residue was purified by
chromatography on silica gel (I I x 4 cm) using 30 CHC13/MeOR (9:1) as
eluent. The resulting oil was redissolved in CHC13 and  filtered through a
short (4 cm) plug of alumina covered by K2C03 Using CHC13 as 1 6 MAY 2005
WO 02140456 -42- PCTISEOI/02569 eluent. Solvent rdmoval in vacua furnished
1.02 g (8214o) of the free base of the title  compound as a beige oil which
was converted into its maleate. Recrystallization from  McOH/ether furnished
1.00 g (75%) of the title compound as a light yellow powder:  mp 160.5-163
C. HRMS m/z caled for C18H21N5O (M)` 323.1746, found 323.1757.  5 Anal.
(C1sH21NsO' C4H4O4) C, K N. EXAMPLE 29
2-[2-(1H-Indol-3-yl)ethoxy]-6-(1-piperazi nyl)pyrazine.  Step 1:
2-Chloro-6-[2-(1H-indol-3-yl)ethoxy]pyrazine. 10 K t-BuO (2.32 g, 20.6 mmol)
was added to a stirred solution of tryptophol (1.7 g,  10.6 mmol) in dioxane
(30 mL) at 0 C (ice-bath). After being stirred for 10 min at 0  C and 10 min
at room temperature, the mixture was chilled to 0 C (ice-bath) and
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 Thither 20 min at room
temperature. The 15 mixture was diluted with dichloromethane,filtered, and
concentrated in vacua to  famish a brownish oil. This material was purified
by chromatography on silica gel  



(14 x 5 cm) using n-hexane/ethyl acetate (75:25). This furnished 1.38 g
(55%) of the  title compound as a beige solid. Purity >90% by 1H NMR in
CAC13. 20 Step 2: 2-[2-(1H-Indol-3-yl)ethoxy]-6-(1-piperazinyl)pyrazine. A
mixture of the product from Step 1 above (1.07 g, 3.90 mmol), piperazine
(0.98 g,  11.3 mmol) and K2CO3 (0.54 g, 3.9 mmol) in acetonitrile (11 mL)
was heated at 85  C for 5 h and at 110 C for 8 h in a sealed pyrex flask.
The reaction mixture was  diluted with CHC13, filtered, and concentrated in
vacuo. The semi-solid residue was 25 purified by chromatography on silica
gel (11 x 4 cm) using CHC13/MeOH (9:1) as  eluent. The resulting oil was
redissolved in CHC13 and filtered through a short plug  of alumina, covered
by K2CO3, using CHC13 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 T. HRMS mlz caled for C1sH21N50 (M)} 323.1745, found 323.1763.  30
Anal. (C18H21N50) C, H, N. 16 MAY 2005  WO 02/40456 -43- PCT/SEOI/02569
EXANTLE 30 4-[(4-Fluorobenzyl)oxy]-2-(I-piperazinyl)pyriWdine,
Dihydrochlorlde.  K-t-BuO (0.224 g, 2.00 mmol) was added to a solution of
4-fluorobenzyl alcohol 5 (0.252 g, 2.00 mmol) in tert-butanol (5.4 mL).
After being stirred for 30 min at room  temperature, 2,4-diebloryrimidine
(0.298 g, 2.00 mmol) in tert-butanol (2 mL) was  added, The reaction mixture
was stured ever night poured into 5% aqueous NaOH  and extracted with ethyl
acetate, The organic layer- was dried (MgSO4) and concentrated in vacuo. A
solution of piperazine (0.516 g, 6.00 mmol) in TRF (5 ML)  io was added and
the resulting mixture was stirred over night. The reaction mixture was
concentrated and purified by chromatography on silica using
dichloromethane/MeOH (1% HCI) (using gradient 99:1 to 9:1) to give 0.24 g
(33%)  of the title compound. MS m1z 28 8 (W+ and 5 fragments supporting the
stated  structure. HRMS Ynlz caled for C15HI7FN40 M" 288,1386, found
288.1378. 15 EXAWLE 31 



4-[(2-Metboxybenzyl)oxyl-2-(I-piperazinyl)pyrimidine, Dihydrochloride. The
title compound was prepared according to the procedure of example 30
starting  from 2-methoxybenzyl alcohol (0.28 g, 2.0 ramol) to give 0.30 g
(40%) of the title  20 compound. MS mIz 300 (NW and 3 fragments supporting
the stated structure. HRMS nilz calcd for Ci6H2oN402 W 300.1586, found
300.1586.  EXAWLE 32 4-(Benzyioxy)-2-(I-piperazinyl)pyrimidine,
D1hydroeblorlde. 25 The title compound was prepared according to the
procedure of example 30 starting  from benzyl alcohol (0.22 g, 2.0 ramol) to
give 0.23 g (31%) of the title compound,  MS m/z 270 W and 6 fragnimts
supporting the stated structure. IffWS mlz calcd  for'CISlIj sN40 W
270.1481, found 270.1488. 30 EXAWLE 33
4-(I-PiperaZ!BYI)-2-([3-(trifluorometboxy)beuzylioxy)pyriiWdine,
Trifivoroseetate. 16 MAY 2005  WO 02/40456 -~4 - PCTISE01102569  Step 1:
2-Chloro-4-[l-(4-tert-butoxycarbonyl)piperazinyllpyrimidine.*
1-tert-Butoxycaibonylpiperazino (3.72 g, 0.02 mol) was added to a stirred
solution of  2,4-dichloropyrimidine (2.98 g, 0.02 mol) and
diisopropylethylamine (2.58 g, 0.02  mol) in dichloromethane (200 mL). The
reaction mixture was stirred at ambient 5 temperature for 48 h and then
concentrated under reduced pressure. 'Ibc residue  obtained was
flash-chromatographod, over silica using dichloromethanelether (4: 1) as
eluent to afford 3.44 g (58%) of the title compound as a colouriess solid
whose NMR  and MS spectra were w agreement with the expected structure. MS
(FS+) mlz 299  and 301 (M+H~. *Previously described in WO 9911657. 10 Step
2: 2-Chlaro-4-(I-piperazinyl)pyrimidine.*
2-Chloro-4-fl-(4-tert-butoxycarbonyl)piperazinyl]pyrimidine. (2.00 g, 6.7
mmol,  obtained in step I above) was dissolved in a 25% v/v solution of
trifluoroacetic acid  in dichloromethane (25 mL). The solution was stirred
at room temperature 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 (791/o) of the title compound as a colourless
solid whose NMR and MS  spectra were in agreement with the expected
structure. MS (ES+) m1z 199 and 301 20 (M+I-I) *-Previously described in WO
9535293. Step 3:
4-(I-Piperazinyl)-2-{[3-(trifluoromethoxy)benzylloxy)pyrimidine,
Triflueroacetate. A solution of 2-chloro4-(I-piperazinyl)pyrhiiidine (0.04
S, 0.2 mmol; obtained in  25 Stop 2 above) and 3-trifluoromethoxybenzyl
alcohol (0.077 g, 0.4 mmol) in  tetrahydrofaran (4.0 ml) was treated with a
solution of K-t-BuO in tert-butanol (lM;  0.4 mL, OA mmol). The resulting
mixture was heated at 70'C overnight then  allowed to cool. The solvent was
evaporated under reduced pressure then the crude  reaction mixture
partitioned between ethyl acetate (4.0 mL) and water (2.0 mL). The 30
organic phase was evaporated then purified by preparative C-1 8 BPLC using
CH3CN/H?OITFA (gradient: CH3CN 20% to 97%, TFA 0.1%) to afford 11 mg  (12%)
of the title compound. Purity 85% WLC). MS (ES+) nils 355 (M+li)+. 16 MAY
HOS  WO 02140456 -45- PCUSE01/02569  EXAWLE 34
2-[(3-Metboxybenzyl)oxy]-4-(I-piperaziuyDpyrMdine, Trifluoroacetate. The
title compound was prepared according to the procedure of example 33, step 3
5 starting from 3-mothoxybenzyl alcohol (0.055 g, 0.40 mmol) to give 5 mg
(6010) of  the expected product. Purity >90% CB?LC). MS (ES+) m1i 301
(M+H)+.  EXAWLE 35 2-113-(Benzyloxy)benzyljoxy)4-(I-piperazinyi)pyrimidine~
Trifluoroacetate.  10 The title compound was prepared according to the
procedure of example 33, step 3  starting from 3-benzyloxybenzyl alcohol
(0.086 g, 0.40 mmol) to give 10 mg (10%)  of the expected product.
Purity~>90% (E?LC). MS (ES+) m/z 377 (M+W- EXAMPLE 36 15
2-[(3-Phenoxybenzyl)oxyl-4-(I-piperazinyl)pyrimidine, Trifluoroacetate. The
title compound was prepared according to the procedure of example 33, step 3



startiag from 3-phenoxybenzy] alcohol (0.08 & 0A mmol) to give 8 mg (81/o)
of the  expected product. Purity> 90% (BPLC). MS (ES+) nilz 363 (M+W. 20
EXAADLE 37 2-(2-Naphthylmetboxy)4-(I-piperazinyl)pyrimidine,
Trifluoroacetate. The title compound was prepared according to the procedure
of example 33, step 3  starting from 2-naphthyhnethyl alcohol (0.063 g, 0,4
mmol) to give 10 mg (12%) of  the expected product. Purity >90% (EPLC). MS
(ES+) m1z 321 (M+H~+ 25 EXAMPLE38  4-(1-Piperazinyl)-2-f
P-(2-Trifluorometliyl)benzylloxy)pyriniidine,  TrIfluoroncetate. A solution
of. 2-chloro-4-f 1-(4-tert-butoxycarbonyl)piperazinyl]pyfiynidinc (obtained
30 in example 33, step 1; 0.04 g, 0.2 mmol) and 2-triftaoromethylbenzyl
alcohol (0.035  g, 010 rnmol) in tetrahydrofarm (2.0 mL) was treatod with
K-t-BuO in tert-butanol  (IM; 0.2 mL, 0.2 mmol). The resulting mixture was
heated at 65 OC overnight then 6 MM WO 02140456 -46- PCT/SE01102569  allowed
to cOO1. The solvent Was evaporated under reduced pressure then the crude
reaction mixt=s partitioned between ethyl acetate (4.0 mL) and water (2.0
mL). The.  organic phase was evaporated then puriEed by preparative C-1 8
BPLC using  CII3CN/H2OITFA (gradient: CH3CN 20% to 97%, TFA 0.1%) to afford
the DOC 5 protected product. This material was then dissolved in a 25% (v/v)
solution of  trifluoroacetic acid in dichlorometharic (5.0 mL) and allowed
to stand at room  temperature for 30 min. Removal of the solvent under
reduced pressure gave 40 mg  (44 0/6) of the title comp ound. Punty >90%
WLC). MS (ES+) mIz 3 39 (M+11)+. 10 EXANTJ B 3 9
(2S)-I-[6-(Benzyloxy)-2-,pyrazinyll-2-methylpiperazTme.  Step 1:
(35)-3-Methyl-l-tritylpiperazine. To a solution of 2-(S)-methylpiperazine
(2.62 g, 26.2 mmol) in dichloromethane (100  mL) was trityl chloride (7.30
g, 26.2 mmol) added and the mixture was stirred at 15 ambient temperature
for 1.5 h. The organic phase was washed (x 1) with I M  



aqueous K2CO3, water, and brine. Drying (MgSO4) and solvent removal in vacuo
flumished 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; (2S)-I-(6-Chloro-2-pyrazinyl)-2-niethylpiperazine. A mixture of
2-6-dichloropyrazine (1.10 g, 7.39 mmol), and ffie product from step I
above (2.30 g, 6.72 mmol) and K2CO3 (1.0 g, 7.39 mmol) in dry DW (40 PaL)
was  stirred at I 10 OC 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 CHC13/n-heptane (1: 1) and
filtered through a second plug of silica. The  solvent was evaporated and
the remaining yellow oil was suspended in EtOH (90  M4 4 M aqueous HCI (2
mL) was added and the mixture was ultrasorricated for 20 min.  The solvent
was evaporated and the remaining oil was taken up between 30 water/CHC13.
The organic phase was made alkaline (11 M aqueous NaOID and  extracted twice
with CHC13. The wnibined dried (MgSO4) organic layers were  concentrated in
vacuo to afford 0.75 g (54%) of the title-compound as a yellow oil. 16 MAY
2005  WO 02/40456 -47- PCTISEOI/02569 MS 7n/z 212/214 W elcy 37CI_iSotope
pattern). HRMS nilz caled for C91113CIN4  (NW 212.0829, found 212.OS27. Step
3: (2S)-l-[6-(Benzyloiy)-2-pyrazinyll-2-methylpiperazine, Acetate. 5 To a
solution of (28)-l-(6-chlore-2-pyrazinyl)-2-methylpiperazine (prepared in
step  2 abovo; 0. 16 g, 0.72 mmolj and beMl alcohol (0. 12 g, 1. 1 mmol) in
DN9 (4 nIL)  was Na-t-BuO (0.14 g, 1.4 nunol) added and the mixture was
stirred at 150 OC  overnight. The solvent was evaporated off under reduced
pressure and the residue  taken up between CHC]3/H20. The organic phase was
concentrated and the crude 10 product was purified by preparative C I
8-flPLC using acetonitrilc/TL)O/HOAo with  TJV detection at 254 nm. Yield: I
ing (0.4%). MS m1z 284 W. HRMS mlz caled for  C16112ON40 W 284.1637, found
284.1640. EXAARLE 40 15
(2S)-l-[6-(J3enzyloxy)4-(trifluoromethyl)-2-pyridinyll-2-methy)piperazine,  



Acetate. Step 1:
(2S)-I-[6-Chloro4-(trifinoromethyl)-2-pyridinyll-2-methylpiperazine.  The
title compound, obtained as an oil, was prepared from the product of example
3 9, step 1 (2.62 g, 7.62 mmol) and 2,6-dieworo-4-trifluoromethylpyridine
(1.8 1 g, 20 8.38 nimol) according to the procedure of example 39, step 2.
Yield, 0.24 g (11%).  MS mlz 279/281 M~ OICI/ 37CI_iSotc)pe pattern). HRMS
nilz calcd for  CIIH13CIF3N3 W 279.0750, found 279.0751. Step 2:
(28)-I-[6-(J3enzyioxy)-4-(trffluoromethyl)-2-pyridinyl]-2- 25
methylpiperazine, Acetate. The title compund was prepared from the product
of step I above (0.24 g, 0.96  ramol), benzyl alcohol (0-14 g, 1.29 mmol)
and Na-t-BaO (0.165 g, 1.72 mmol)  according to the procedure of example 39,
stop 3. MS m1z 351 (W. HRMS PnIz  caled for Cj8H2OF3N30 M+ 351.1558, found
351.1555. 30 EXAWLE 41  1-[6-(Benzyloxy)-2-pyrazinyl]-2-ethylpiperazine,
Acetate. 6 MAY 2005  WO 02/40456 -48- PCTISEOI/02569  Step 1:
I-Renzyl-3-ethylpiperazine.* Benzyl bromide (38.7 g, 0.22 mol) was added in
portions to a chilled (- 0 OC)  solution of 2-ethylpiperazinc (25 g, 0.22
mol) in DW (150 mL) with such aratethat  the temperature did not exceed 20
OC, The mixture was stirred for 1 h, the solvent 5 was evaporated and the
residue was partitioned between CHC]3/0.S M aqueous HCL  The aqueous phase
was made alkaline (I I M NaOM and extracted three times with  CHC13. The
combined organic phases were dried (MgSO4) and concentrated. The  resulting
oil was purified by column chromatography on silica using CHC13,  followed
by CHC13/MeOHINH40H (95:5:0.3) as eluents to give 31.6 g (70%) of the 10
title compound as a yellowish oil. Anal. (Cj3H2ON2) H, N; C: calcd, 76,42;
found,  75.85, *Described in WO 00/76984. Step 2:
4-Benzyl-l-(6-chloro-2-pyrazinyt)-2-ethylpiperazine. The title compound was
prepared according to the procedure of example 39, step 2,  



15 starting from the product obtained in st~p I above (4. - 60 g, 22.5
mmol), 2,6- dichloropyrazine (3.90 g, 26.2 mmol) and K2CO3 (6.22 g, 45.0
mmol). Yield: 6. 15 g  (S60%). MS m1z 316/318 W 05CI/ 370-isotope pattern).
HRMS m1z caled for  C171121CIN4 W 316.1455, found 316.145:5. 20 Step 3:
1-(6-Chlorn-2-pyrazinyl)-2-ethylpiperazine. 1-Choroothyl chloroformate (4.16
g, 29.1 mmol) was added dropwise under 2 h to a  stirred solution of the
product obtained in step 2 above (6.15 g, 19.4 mmol) 'in dry
dichloromediane (75 mL) at 0 ~C. After being stirred at room temperature for
15 h,  the reaction mixture was concentrated in vac uo and methanol was
adde4L The 25 mixture was heated at reflux for 2 h and concentrated. The
residue 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 residue was purified by  chromatography on silica gel (12 x 5 cm)
using CI-IC]3/MeOIL'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 e'Cl/ "Cl-isotope pattem).
IIRMS m1z calcd for C1 OH15CIN4 W 226.0985,  found 226.0986. 6 MAY 40 WO
02/40456 -49- PCT/SE01102.569  Step 4:
1-[6-(Benzyloxy)~-2-pyrazinyl]-2-ethylj)iperazine, Acetate. The title
compund was prepared according to the procedure of example 39, step 3,
starting from the product of step 3 above (0163 g, 0.72 mmol), benzyl
alcohol (0.12  5 g, 1.08 nurnol) and Na-t-BuO (0, 14 g, 1.4 mmol)~ Purity
90% (BPLC). MS )nlz 298  HRMS m1z caled for C171322N40 W 298.1794, found
298.1802. EYDAWLE 42  2-[(4-Fluorobenzyl)oxyl-6-(I-piperazi,nyl)pyrazine.
10 4-Fluorobenzyl alcohol (0.189 g, 1.50 mmol) was dissolved in THF (I mL)
and treated with NaH (0.065 g, 55% dispersion in mineral oil, 1.5 mmol). The
reaction  mixture was stirred at room temperature for 3 h. A solution of
2,6-diGhloropyrazine,  (1.57 g, 10.5 rum 1) in TBF (7 mL) was added and the
resulting mixture was stirred  for 4 h at room temperature. Piperazine
(0.580 g, 6.75 mmol) and K2C03 (0.43 g, 4.5 15 mmol) were added and the
mixture was Gfired at 6.0 'C over night. Filtration.'  



concentration, and purification by chromatography on silica gel using ethyl
acetate/acetic acid/methanot/water (24:3:3:2) as eluent furnished 0.20 g
(46%) of the  title compound as a white solid. mp 183 'C. IIWS M/z caled for
C 15HI 7FN40 M  28 8.1386, found 288.13 80. Anal. (C15H17FN40 - 2.61120) C,
H, N. 20 EXAWLE 43  2-[(4-Methoxybenzyl)oxyl-6-(I-piperazinyl)pyra2ine,
Acetate. The title compo and was prepared according to the procedure of
example 42 starting  from 4-meffioxybenzy] alcohol (0.207 & 1.50 mmol) and
was isolated as a yellow  25 solid. Yield: 0.79 g (67%). HRMS ndz caled for
C16H2GN402 "'~ 300.1586, found  300.1584. EXAWLE 44
2-12-(4-Fluorophenyl)ethoxyj-6-(I-piperazinyl)pyrazine, 0.5 Acetate.  30 The
title compound was prepared according to the procedure of example 42
starting  flom 244-fluorophenYDethanol. (0.210 g, 1.50 mmol) and was
isolated as a yellow 6 MAY 2005  WO 02140456 -50- PCT/SE01102569 solid.
Yield: 0.145 g (27%). IIRMS inlz calcd for C16HIgFN40 (M)" 302.1543,  found
3027.1554. Anal. (C16H19FN40 - 0.5CH3COOH - H20) C, H, N,  EYCAWLE 45 5
2-12-(3-Methoxyphenyl)etboxy]-6-(4-piperldinyloxy)pyrazine. Step 1:
teH-Butyl 4-1(6-chloro-2-pyrazinyl)oxy]-l-piperidiuecarboxylate. A mixture
of 2,6-dichloropyrazine (5.00 g, 33.6 mmol), terf-butyl 4-hydroxy-l-
piperidinecarboxylate (6.76 g, 33.6 mmol) and K-t-BuO (I M in te71-butanol;
35 mL,  35 mmol) in Rt3N (200 mL) was stirred at room tempurature for 12 h.
The reaction 10 was quenched with water (50 mL) and concentrated in vacuo.
The residue was  dissolved in ethyl acetate, washed with saturated aqueous
KH-)PO4, dried (MgSO4),  and concentrated in vacuo. The residue was
recrystallized from ethanol/water to give  9.50 g (90 Vo) of the title
compound as a white solid: mp 86-87 *C; MS nilz 313  Anal. (C14T-120CIN303)
C, H, N. 



15 Step 2: 2-Chloro-6-(4-piperidinyloxy)pyraAne. Aqueous 3.0 M HCI (12 mL)
was added to a solution of the product obtained in Step  I above (5.00 g,
15.9 n-nnol) in methanol (200 mL), The reaction mixture was stirred  at 50
OC for 5 h and concentrated in vacuo. The residue was dissolved in water (50
20 mL) and basified with K3PO4. The aqueous phase was e,,, - -~-acted with
ethyl acetate (5  x 40 mL), dried (MgSO4), and concentrated M vacuo. This
gave 3.08 g (91%) of the  title compound as a colorless oil which slowly
decomposed upon standing. ERMS  M/Z caled for C9H12C1N30 213.0669, found
213.0663. 25 Step 3:
2-[Z-(3-Metboxyphenyl)etboxyl-6-(4-piperidinyloxy)pyrazine. A solution of
the product obtained in Step 2 above (0.043 g, 0.20 mmol) in DNT (1.1  mL)
was added to a mixture of 3-methoxyphenothyl alcohol (0.061 g, 0.40 mmol)
and K-t-BnO (1.0 M in tert-butanol; 0.4 m.L, 0.40 nunol) in DNT (0.8 mL).
The  reaction mixture was vortexed for 16 h at 50 T 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 acetatefflt3N
(95:5). Solvents were evaporated off and the 6 MM 2005  WO 02/40456
PCT/SEOI/02569 residue was dissolved in medmol/water (50 m-L) and loaded
onto a conditioned  weak cation exchange SPE column (I g, Amberlyst CG-50
1). The column was  washed with water (10 mL) and methanol (10 mL). The
compound was eluted with  aqueous 2.0 M NH3 in methanol (20 m) and
concentrated in vacuo. The residue was 5 analysed for identity and purity by
LC-UVIMS. Yield: 8 mg (12'/'o). HRMS nVz calcd  for C,81123N303 329.1739,
found 329.1743. EXAWLE 46  2-(2-Phenyletboxy)-6-(4-piperidinyloxy)pyrazine.
10 The title compound was prepared according the procedure of example 45,
step 3, starting from 2-phenylethanol (49 mg, 0.40 mmol). The product was
analysed for  identity and purity by LC-UV/MS. Yield: 7 mg (12/(3). HRMS m1z
calcd for  C17112,34302 (M)+ 299.1634, found 299.1630. 



15 EXAI~VLE 47  2-(3-Phenoxypropoxy)-6-(4-piperidinyloXY)pyrazine.  The
title compound was prepared according the procedure of example 45, step 3,
starting from 3-phenoxy-l-propanal (61 mg, 0.40 mmol). The product was
analysed  for identity and purity by LC-LTV/MS. Yield: 28 mg (430/u). HRMS
"Vz calcd for 20 C I gH23N303 + 32-9-1739, found 329.1743.  EXAATLE 48
2-[(S-Phenylpeintyl)oxyl-6-(4-piperldinyloxy)pyrazine.  The title compound
was prepared according the procedure of example 45, step 3, 25 starting from
5-phenyl-l-pentanol (66 mg, OAO rnmol). The product was analysed for
identity and purity by LC-UV/MS. Yield. 17 mg (25%). EXANTLE49
2-lp-(Benzyloxy)benzyljoxyl-6-(4-piperidinyloxy)pyrazilme~  30 The title
compound was prepared according the procedure of example 45, step 3, MAY
200S WO 02140456 -52- PCT/SE01102569  starting from 3-benzyloxybenzyl
alcohol (86 mg, 0.40 mmol). The product was  analysed for identity and
purity by LC-UVIMS. Yield: 43 mg (55%). HRMS MA  calcd for C231125N303 M +
391.1896, found 391.1905. 5 EX-AAPLE 50
2-il-(2-Metboxyphenyl)etboxyl-6-(l-piperazinyopyrazine.  Step 1:
2-Chlora-6-11-(2-metboxyphenyl)ethoxylpyrazine.  K-t-BuO (0.67 g, 5.97 mmol)
was added to a stirred solution of 1-(2- methoxyphenyl)ethanol (0-96 g, 6.28
nim 1) in dioxane (15 m.L) at 0 *C (ice-bath). 10 Affor 5 min of stirring at
room temperature, the reaction mixture was chilled to 0 *C  (ice-bath) and
2,6-dichloropyrazinc (0.78 g, 5.23 mmol) was added whereupon the  reaction
mixture turned yellow. After being stimed for 3 5 min, dicbloromethane, and
K2C03 were added and the mixture was filtered. Concentration in vactio
funaished a  yellow oil that was purified by silica gel chromatography (15 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. ERMS m/z caled for
C13H13CIN202 264.0666, found 264.0677.  



Anal. (CiA3CIN202) C. IL N. Step I
2-fl-(2-Metboxyphenyl)etboxyl-6-(I-piperazinyl)pyrazine. 20 A mixture of the
product from step 1 above (D.93 g, 3.53 mmol) piperazine (0.88 g,  10.2
rumol) and K2C03 (0-49 g, 3.53 mmol) in acetonitrile (7 mL) was heated in a
sealed pyrex flask at 90 T 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 CHC]3/McOH (9:
1) as 25 cluent. Solvents were evaporated off and the remaining oil was
reffissolved in  CHC13, filtered through a short plug of alumina, covered
with K2CO3, using CHC13  as eluent, Solvent removal in vacuo gave 0.74 g
(67%) of the title compound as a  beige oil, HRMS m1z calcd for C17H22N402 W
314.1743, found 314.1733. Anal.  (CI7H22N402 - 0-5H70) C, H, N. 30 EXAMPLE
51 6 MAY 2005  WO 02140456 -53- PCTISEOI/02';69
1-16-(Benzyloxy)-2-pyrazinyl]-trans-2,5-dimethylpiperazine.  Step 1:
1-(6-Chloro-2-pyrazinyl)-traits-2,5-dimethylpiperazine. A mixture of
2,6-dicbJoropyrazine (0.40 g, 2.68 mmol), trayis-2,5-dimethylpiperazine
(0,62 g, 5.43 mraol), K2CO3 (0-41 g, 3.0 mmol) in acetonitrile (5 mL) was
stirred at  5 90 OC for 6 h in a sealed pyrex tube. After cooling, the
reaction mixture was filtered and concentrated in vacua. The oily residue
was purified by column chromatography  on silica gel using CHC13/MeOH (9:1)
as eluent This famished 0.15 g (251/6) of the  title compound as an oil.
HRMS m/z calcd for CIOH15CIN4 + 226.0985, found  226.0983. 10 Step 2:
1-[6-(Benzyloxy)-2-pyrazinyll-trans-2,5-dimethylpiperazine. The title
compound was prepared according 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 I above), benzyl alcohol (8,36,g, 77.3 mmol), and
K-t-BuO (1.99 g, 15 17.7 mraol). The reaction mixture was heated at 05 'C
for 5.5 h. The yield of the title  



compound was 0.47 g (29%) which was obtained as an oil, Purity 99% WL% MS
nzlz 298 (N4)+. HRMS m1z calcd for C17H22N40 (M) + 298.1794, found 298.1798.
EXANIPLE 52 20 2-[2-(2,3-Dimethoxyphenyl)ethoxyl-6-(l-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-dimfthoxyphenyl)ethoxylpymine [0.65 g, 2.2  rmn 1;
obtained according to the procedure of example 50, step 1, starting from 2-
(2,3-dimethoxyphenyl)ethan-l-oll, piperazine (0.57 g, 6.7 mmol) and K2CO3
(0.31 & 25 2.22 mmol). The freB base of the title compound was converted
into its maleate salt  Recrystallization from MeOH-ether Burnished 0.45 g
(44%) of the title compound.  Purity 98% (BPLQ. MS 7nJz 345 (A4 + W. HRMS
m1z caled for CISH,)4N403  344.1848, found 344.1861. 30 EXAA4PUE 53
2-[2-(2-Fluorophenyl)e,thoxyl-6-(I-piperazinyl)pyrazine, Maleato- 6 MAY 20
WO 02140456 -54- PCTISEOI/02569 The title compound was prepared according to
the procedure of example 50, step 2,  starting.from
2-rhloro-6-[2-(2-fluorophenyl)ethoxylpyrazine (2.76 g, 10.9 Mmol;  obtained
according to the procedure of example 50, step 1, starting from 2-
fluorophenethyl alcohol), piperazine (2.91 g, 33.8 mmol) and K2C03
(1-519,10.9 5 mmol). The yield of the free base of the title compound was
1.88 g (57%) which was  converted into its maleate salt. Recrystallization
from MeOH-ether flimished 2.11 g  of the title compound. Purity 100% WLC).
MS m1z 303 (M + JW. ERMS M& caled  for C16HIgFN40 (M)+ 302.1543, found
302.1550. 10 EXAWLE 54
2-1(2,3-Dimethox.ybenzy0oxy]-6-(I-piperazinyl)pyrazine.  The title compound
was prepared according to the procedure of example 50, step 2,  starting
from 2-chloro-6-[(2,3-dimethoxybenzyl)oxy]pyrazine (2.51 g' 8.93 mmol;
obtained according to the procedure of example 50, step 1, starting from 2,3
15 dimethoxybenzyl alcohol), piperazine (23 8 g, 27.7 mmol) and K2CO3 (1.23
& 8.9  mmol). The yield of the title compound was 1.66 g (56%) which was
obtained as an  



oil. Purity 100% (IPLC). MS nilz 331 (M + W. HRMS 7nlz calcd for C17H22.N403
M+ 330.1692, found 330+1690. 20 F-XAMPLE 55
2-(2,3-Dihydro-IH-iiiden-1-ylmethoxy)-6-(I-piperazinyl)pyrazine, Maleate.
The tide compound was prepared accordmg to the procedure of example 50, step
2,  starting from 2-chloro-6-(2,3-dihydro-IH-inden-1-ylmcthoxy)pyrazine
(3.22 g, 13.1  mmol, obtained according to the procedure of example 50, step
1, starting from I  25 indanal), piperazine (3.49 g, 40.5 mmol) and K2CO3
(1.8 g, 13.0 mmol), The yield of  the free base of the title compound was
2.19 g (5711/o) which was obtained as an oil.  The free base was converted
into its maleate salt. Purity 1DW/6 (HPLC). MS Mlz 296  HRMS m1z caled for
C17112oN40 W 296.1637, found 296.1643. 30 EXAWLE 56
2-(4-Phenoxybutoxy)-6-(I-piperazinyl)pyrazine. 16 MAY 2005  WO 02/40456 -55-
KTISENIUS69 The title compound was preparea according to the procedure of
example 50, step 2,  starting from 2-chloro-6-(4-phenoxybutoxy)pyrazine
(1.99 & 7.14 mmol; obtained  according to the procedure of example 50, step
1, starting from 4-phenoxy-l- butano?), piperazine (1.84 g, 21.4 mmol) and
K2CO3 (0.99 g, 7.14 mmol). The yield 5 of the title compound was 1.52 g
(65%) which was obtained as an oil. Purity 100%  (ITLC). MS intz 329 (M +
H~. HRMS mIz calcd for C1 SH24N402 W 3Z8.1899,  found 328.1894. *Prepared by
reduction (LiAIH4) of the corresponding acid (cf 1.  Org, Chem.
12130,2441-2447; ibid. 1968.33,2271-2284). 10 EXAMPLE 57
2-[(5-Phenoxypentyl)oxyl-6-(I-piperazinyl)pyrazine.  The title compound was
prepared according to the procedure of example 50, step 2,  starting from
2-cMoro-6-[(5-phenoxypentyl)oxylpyrazine (2.06 g, 7.03 mmol;  obtained
according to the procedure of exainple 50, step 1, starting from 5-phenoxy
21.8 mmol) and K2CQ3 (0.97 g, 7.03 mmol). The  15 I-pentano?), piperazine
(1.88 g, yield of the title compound was 1.15 g (48%) which was obtained as
a white solid.  



Purity 100% (BPLQ, MS nilz 343 (M + M+. HRMS ntlz calcd for C19H26N402
342.2056, found 342.2054. *Described in I Om. Chem. 1968. 33, 2271-2284. 20
EXAMPLE 58  2-1(2,5-Dimetbo3,ybenzyl)oxyl-6-(I-piperazinyl)pyrazine- The
title compound was prepared according to the procedure of example 50, step
2,  starting ftora 2-chloro-6-[(2,5-dhnethoxybenzyl)oxy3pyrazine (1.02 g,
3.63 minol;  obtained accordmg to the procedure of example 50, step 1,
starting ftom 2,5 25 dimethoxybenzyl alcohol), piperazine (0.94 g, 10.9
mmol) and K-)CO3 (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% (BPLC). MS
m1z 331 (M + IW. HRMS inlz calcd for  CIIH22N4(~ (W+ 330.1692, found
330.1692. 30 EXAMPLE 59
2-[2-(3,4-Dimetboxyphenyl)eiboxyl-6.(I-piperazjnyl)pyrazine, Maleate. 6 MAY
2005  WO 02/404.56 -56- PCT/SEDI/02569 The title compound was prepared
according to the procedure of example 50, step 2,  starting from
2-chloro-6-[2-(3,4-dimethoxyphenyl)ethoxyjpyrazine [2.13 g, 7.23  nunol;
obtained according to the procedure of example 50, step 1, starting from 2-
(3,4-diinetboxyphenyl)ethan-l-oll, piperazine (1.93 g, 22.4 mmol) and K2CO3
(LO 9. 5 7.2 mmol). The yield of the title compound was 1.72 g (69%) which
was obtained as  a beige oil. Purity 100% WLQ. MS m1z 345 (M + M+. r1he free
base was  converted into ints maleatc salt. IRMS nzlz caied for CjgH24N403 W
344.1848,  found 344.1832. 10 EXAWLE 60
2-{[2-(Z-Phenylethyl)benzylioxyl-6-(I--piperazinyl)pyrazinc  The title
compound was prepared according to the procedure of example 50, step 2,
starting from 2-GhIDro-6- ft2-(2-phenylethyl)benzyiloxylpyrazine (1.72 &
5.30  -mmol; obtained according to the procedure of example 50, step 1,
starting from 2 15 phenethylbenzyl alcohol), piperazine (137 g, 16.0 mmol)
and K2CO3 (0.73 g, 5.3  mmol). The yield of the title compound was 1.38 g
(6901/o) which was obtained as an  oil. Purity 100% (EPLC). MS 77ilz 375 (M
+ H)'~. HRMS nL/z calcd for C231126N40  



M-'374.2107, found 374.2113. 20 EXAWLE 61
2-[(3-Pheno.xybeiizyf)oxyl-6-(I-piperazinyl)pyrazine.  The title compound
was prepared according to the procedure of example 50, step 2,  starting
from 2-chloro-6-[(3-phenoxybenzyl)oxylpyrazine (1.99 g, 6.36 mmol;  obtained
according to the procedure of example 50, step 1, starting from 3 25
phenoxybenzyl alcohol), piperazino (1,94 g, 22.5 mmol) and K2CO~ (0.89 g,
6.4  mmol). The yield of the title compound was 1.58 g (69%) which was
obtained as an  oil. Purity 100% (flPLC). MS mIz 363 (M + W. HRMS m1z calcd
for C21I-122X40Z  362.1743, found 362.1739. 30 EXAN2LE 62
(2.R)-I-[6-(Benzyloxy)-2-pyrazinyll-2-methylpiperazine, Maleatc  Step 1:
(3R)-3-Methyl-l-tritylpiperazine. WO 02/40456 16 MAY 2005  -57-
PCT/SEOI/02569 The tide compound was prepared according to the Procedure of
Example 39, step 1,  with the exception that (2R)-mothylpip"Tazine was
substituted for (2S)- methylpiperazine. The title compound was obtained as a
light yellow crispy solid. 5 Step 2:
(ZR)-I-(6-Chloro-2-pyrazinyl)-2-methylpiperazine, Maleate. A mixture of
2.6-divhloropyrazine (2.33 g, 15.7 mmol), the product from step I  above (5.
11 g, 14.9 mmol) and K2C03 (3.09 g, 22.4 mmol) in dry DW (50 mL) was
stirred at 120 OC for 7.5 h. The dark reaction mixture was diluted with
other and  solids were filtered off. The filter cake was washed with
CHC13.fhe filtrate was 10 concentrated under reduced pressure. The residue
was redissolved in ClIC13 (150  mL) and 5M aqueous HCI (20 mL) was added and
the mixture was stirred at mom  temperature 8.5 h. A solution of 5 M aqueous
NaOH (25 mL) was added carefully  and the layers were separated.The aqueous
layer was extracted with CHC13 (2 x 150  mL). The curnbined, dried (K2CO3),
organic phases were concentrated in vacuo, The 15 brownish oily residue was
purified by silica gel chromatography (bed size: 11 x 6  cm) using
CNC13/MeOH (92:8) as cluent. 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, L9 mmol) of the. free base was converted into its maleate salt. Purity
99% (HPLC). HRMS in/z calcd for C91113CIN4 W 212.0829, found 212.0819,  20
Step 3: (2R)4-16-(Benzyloxy)-2-pyrazinyll-2-methylpiperazine, Makate.
K-t-BuO (2.07 g, 18.4 romol) was added to a mixture of (2R)-I-(6-chloro-2-
py,razinyl)-2-methylpiperazine (prepart~d in step 2 above; 1.31 g, 6.15
mmol) 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 cm).
Elution with CHC13/McOH (97:3  followed by 92:8) Runisbed 1.44 g (82%) of
the free base of the title compound as a  light yellow oil. The free base
was converted into its maleate salt. Purity 99%  WLQ. NIS nzlz 284 "~ HRMS
m/z calcd for C1611zON40 W 284.1637, found  284.1633. 30 EXANTLE 63 16 MAY
2005  WO 02140456 -58- PCTISEOI/02569
(ZR)-I-[6-03enzyloxy)-4-(trifluoromethyl)-2-pyridinyll-2-methylpiperazine.
The title compound was prepared according to the proced:rire of example 40
with the  exceptions that (2R)-methylpiperazine was substituted for
(2S)-methylpiperazine in  step I and that N-deprotection (N-dettitylation)
in step 2 was carried out using 5 trifluoroacetic acid in dichloromethane
(3:1). MS m1z 352 (M + M+. HRMS n2lz  calcd for C18132OF3N30 W 351.1558,
found 351.1549. BXAMPLE 64
(2R)-l-[6-(Benzyloxy)-2-pyridinyll-2-methylpiperazine.  10 The title
compound was prepared according to the procedure of example 39 with the
exceptions that (2R)-methylpiperazine was substituted for
(2,S)-methylpiperazine, in  step 1, and that 2,6-dichloropyridine was
substituted for 2,6-dichloropyrazine in step  2, and fin-ther that
N-deprotection (N-detritylation) in step 2 was carried out using
trifluoroacetic acid in diclAoromethane (3:1). MS mIz 284 (M + IW. 15
EXANTLE 65  



2-(I-Piperazinyl)-6-[P-(IH-Wrol-1-yi)-2-thienyllmethoxy)pyrazine,  Step 1.
2-Chloro-6-([3-(IH-pyrrol-1-yl)-2-thienyllmetboxy)pyrazine. The title
compound was prepared according to the procedure of example 50, step 1,  20
starting from 3-CpylTol-1-yl)thiophene-2-methanoI (2.5 g, 14 mmol), K-t-BuO
(1.43  g, 12.7 mmal) 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. And.
(CI31110CIN30s) C,  H, N. 25 Step 2-
2-(I-Piperazinyl)-6-{[3-(IH-pyrrol-1-yi)-2-thienyllmethoxylpyraAae.  The
title compound was prepared according to the procedure of example 50, step
2,  starting from the product obtained in step I above (1.78 g, 6.10 mmol),
piperazine  (1.58 g, 18,3 rnmoJ) and KZC03 (0.86 g, 6.2 mmol). The yield of
the title compound  was 1.43 g (69%) and was obtained as a beige solid.
IIRIVIS m/z calcd for 30 C 1711, 9N50S QA) -' 341.13 10, found 341.130 1. 16
MAY 2005  WO 02/40456 -59- PCTISEOI/02569  EXAWLE 66
2-([3-(Benzyloxy)benzylloxyl-6-(I-piperazinyl)pyrazine- Step 1:
2-{[3-(Benzyloxy)benzylloxyl-6-chloropyrazine. The title compound was
prepared according to the procedure of example 50, step 1,  5 starting from
3-benzyloxybenzy] alcohol (3.46 g, 16.2 mmol), K-t-BuO (1.69 g, 15.1  mmol)
and 2,6-dichloropyrazine (1.97 g, 13,2 mmol). The yield of the title
compound was 2.64 g (61 %) and was obtained as a semisolid. Anal. (CI
allj5CIN202)  C, H, N. 10 Step
2:2-(13-(BeM]oxy)beMlioxy)-6-(I-piperazinyl)pyrazine. The title compound was
prepared according to the procedure of example 50, step 2,  starting from
the product obtained in step I above (1.62 g, 4.96 mmDI), piperazine  (1.29
g, 14.9 mmol) and K7,C03 (0.70 g, 5.1 mmol). The yield of the title compound
was 1.16 g- (621/6) and was obtained as an oil. HRMS nilz calod for
Q22,%~40-) (M)  15 -'376.1899, found 376.1890. Anal. (C221~,, .4N402) C, H,
N.  EXAWLE 67 



2-(I-riperazinyl)-6-13-(2-pyridinyl)propoxylpyrazine, Maleate.  Step 1:
2-Chloro-6-[3-(2-pyridinyVpropoxylpyrazine. 20 The title compound was
prepared according to the procedure of example 50, step 1,  starting fmm
2-pyridinepropanol (4.08 g, 29.7 mmol), K-t-BuO (3.17 g, 28.3 mmol)  and
2,6-dichloropyrazine (3.69 g, 24.8 mmol). The yield of the title compound
was  5.18 g (84%) and was obtained as an oil. Anal. (C121112CIN30) C, H, N.
25 Step 2:2-(I-Piperazinyl)-6-[3-(2-pyridinyl)propoxylpyrazine, Maleate. The
title compound was prepared according to the procedure of example 50, step
2,  starting from the product obtained in step I above (1.80 g, 7.20 mmol),
piperazine  (1.87 g, 21.6 mmol) and K2CO3 (LO g, 7.2 mmol). The Ree base
(1.23 g) of the title  compound was converted into its maleatc.
Recrystallization from MeOH-ether 30 furnished 1.32 g (39%) of the title
compound. HRMS 7jz/z caled for ClrH21N:50 (Ni)'  299.1758, found 299.1748.
Anal. (CI6H2IN5() - 1--5C4I-1404 - O.5H2O) C, H, N. 16 MAY 2005  WO 02140456
-60- PCTISE01/02i69 EXANTLE 68
2-1(3,5-Dimethoxybenzyl)oxy]-6-(I-piperazinyl)pyrazine, Maleate.  Step 1:
2-Chloro-6-[(3,5-dimethoxybenzyl)oxyjpyrazine. The title compound was
prepared according to the procedure of example SO, step 1,  5 starting from
3,5-dimethoxybenzyl alcohol (2,16 g, 12.8 mmol), K-t-BuO (1.34 g,  11.9
mmol) and 2,6-dicbloropyrazine (1,59 g, 10.7 mmol). The -yield of the title
compound was 2.56 g (84%) and was obtained as a white solid. HRMS nVz caled
for  C13H13CIN203 M " 280.0615, found 280.0627. Anal, (C]3H13CIN203) C, H,
N. 10 Step 2: 2-[(3,5-Dimethoxybenzyl)ovy]-6-(I-piperazinyl)pyrazine,
Maleate. Ile title compound was prepared according to the procedure of
example 50, stop 2,  starting from the product obtained in step I above
(1.26 g, 4.SOTnrnol), piperazine  (1.12 & 13.0 mmol) and K-.YC03 (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
(685/6) of the title compound: mp 134-137T. IIRMS m1z caled for  C17H22N403
M+ 330.1692, found 330.1699. Anal. (C17H22N403 - C4I-1404) C, H,  N. 



EXAWLE 69 20 2-[2-(4-Methoxyphenyl)ethoxyl-6-(I-piperazinyt)pyrazine,
Maleate.  Step 1: 2-Chloro-6-[2-(4-methoxyphenyl)ethoxylpyrazine. The title
compound was prepared according to the procedure of example 50, step 1,
starting from 4-methoxyphenethyl alcohol (1.9~ g, 13.1 Mmol), K-t-BuO (1.34
g,  12.0 mTnol) and 2,6-dichloropyrazine (1,56 g, 10.5 mmol).Ihe yield of
the title 25 compound was 2.14 g (77%) and was obtained as a white solid.
Anal.  (C131-113CIN202) Q H, R Step 2:
2-[2,(4-Metboxyphenyl)ethoxyj-6-(I-piperazinyl)pyrazine, Maleate.  The title
compound was prepared according to the procedure of example 50, stop 2,  30
starting from the product obtained in step I above. (1.31 g, 4.95 mmol),
piperazine (1.24 g, 14.4 mmol) and K2CO3 (0.68 & 4.9 mmol). The free base
(1.29 g) of the title  compound was converted into its maleate salt.
Recrystallization from MeOH-ether 6 MAY 2005  WO 02140456 -61-
PCTISEOI/02569 fiunished 1.41 g(79%) of the title compound: mP i4g-15i
oc.FrRms ni/zcalcd for  cl7H22N402 (M)4- 314.1743, found 314.1727. Anal.
(CI71-122N402 * C4H404) C, K  N. 5 EXAITLE 70
2-[2-(4-Methyl-1,3-thiazol-5-yl)ethoxyj-6-(I-piperazinyl)pyrazine, Acetate.
The title compound was prepared according to the procedure of example 42
starting  from 4-methyl-5-hydroxyethyl thiazole (0.215 g, 1.50 mm 1) and was
isolated as a  brown oil. Yield: OAl g (6601.). HRMS Wz calcd for C I 4HI
9N50S W 305.13 10, 1() found 3001M. Anal. (Cj4Hj9NSOS - 1.5CI-13COOH -
0.7H20).  General procedure for synthesis of the title compounds described
in  Examples 71-96. To the appropriate. alcohol or thiol (1 .8 mmol) in dry
DW (5 mL) was added Na-t- 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 a
solution of the appropriate piperazino- substituted chloro heterocycle
(0.625 mL, 2.0 M in DMF) and the mixture were  stirred at 100 'C for 5 L 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/CHC13 (20:80; 5 mL) and applied onto a column of Hydromatrix (40 mL)
to  which water (5 mL) had been added. Elution with CHC13 (4 x 8 mL)
furnished the  crude products. Concentration under reduced pressure and
purification of the  residues by preparative D?LC furnished the desired
products as their acetic acid  salts. 25 EXANIPLE 71
2-12-(3-Methoxyphenoxy)ethoxy]-6-(I-piperazinyl)pyrazine, Acetic acid salt
Starting materials, 2-chloro-6-(l -piperazinyl)pyrazine*, and
2-(3-methoxyphenoxy)- effianol. Purity 90% (BPLQ. Fragmenting mass analysis
supports the stated 30 structure. FIRMS nilz caled for C171122N403 W
330.1692, found 330.1681.  *Obtained in Example 13, step 2. 6 MAY 2005  WO
02140456 -62- PCTISE03/02569  EX~PLE 72
2-[2-(2,6-]Difluorophenoxy)cthGxy]-6-(I-piperazinyDpyrazine, Acetic acid
salt  Starting materials, 2-chloro-6-(I-piperazinyl)pyrazim and
2-(2,6-difluorophenoxy)- ethanol. Fragmenting mass analysis supports the
stated structure. Purity 901/a 5 (IPLC). BRMS YnIz calcd for C16Hl&F2N403
W336.1398, found 336.1403.  EXAMPLE 73
2-12-(Quinolin-8-yloxT)etboxyl-6-(I-piperazinyl)pyrazine, Acetic acid salt
Starting materials, 2-chloro-6-(I-piparazinyl)pyrazine and 2-(quinolin-8 10
y1oxy)ethanol.* Fragmenting mass analysis supports the stated structure.
Purity 90% (B?LQ. BRMS  m1z calcd for C19H21N502 (W 351.1695, found
351.1683. *Described in WO  00/76984. 15 EXAMPLE 74
2-[(2R)-2,3-Dibydro-1,4-benzodioxia-2-yluaethoxyl-6-(I-piperaziuyl)pyrazine,
Acetic acid salt. Starting materials, 2--rhloro-6-(l -piperazinyl)pyrazine
and (2R)-2-hydroxymethyl- 



1,4-benzodioxan*. Fragmenting mass analysis supports the stated structure.
Purity  20 90% (flPLQ. HRMS m1z calcd for C17I-12DN403 W 328.1535, found
328.1524.  *Described in Tetrahedron Lett. 1988, 29, 3671-4. EXAMPLE 75
2-[2-(2-Naphthyloxy)ethoxyl-6-(I-piperazinyl)pyrazine, Acetic acid salt 25
Starting materials, 2-chloro-6-(l-piperazinyl)pyrazine and
2-(naphtbalen-2-yIoxy)- ethanol. Fragmenting mass analysis. supports the
stated structure. Purity 90%  (EPLC). HRMS YnIz calcd for C2()H22N402
W350.1743, found 350.1752  EYDAMLE 76 30
2-(2-1(2-Ftboxy-3-pyridinyooxylethoxy}-6-(l-piperazinyl)pyrazine, Acetic
acid  salt. Starting materials, 2-chloro-6-(l-piperazinyl)pymine and
2-(2-othoxypyridin- 3-yloxy)-edmol*. Fragmenting mass analysis supports the
stated structure. Purity 16 MAY 2005  WO 02140456 -63- PCTISE41/02569 80%
(BPLC). HRMS m/zcalcd for C17I423N503 W345.1801, found 345.1793.  *Described
in WO 00/76984. EXAIVIPLE 77 5
2-1[4-(Benzyloxy)-3-methoxybenzylloxyl-6-(I-piperazinyl)pyrazine, Acetic
acid  salt. Starting materials, 2-chloro-6-(I-piperazinyl)pyrazine and
(4-benzyloxy-3- inethoxyphenyl)-methanol. Fragmenting mass analysis supports
the stated structure.  Purity 90% WLQ. ERNIS PnIz calcd for C23H26N403 (W
406.2005, found  406.1967. EXA2vIPLE 78
2-115-(Phcnylethynyl)-2-thienyllmethoxy)-6-(I-piperazinyl)pyrazine, Acetic
acid  salt. Starting materials, 2-chloro-6-(I-piperaziny4yrazine and
(5-phenylethynyl- thiophen-2-yl)-methanol. Fragmenting mass analysis
supports the stated structure 15 Purity 80% (BPLC). HRMS m1z caled for
C21I-12DN40S W 376.1358, found  376.1346, EXAMPLE 79
2-(2,3-Dihydro-1,4-benzodioxrm-6-ylmethoxy)~6-(I-piperazinyl)pyrazine,
Acetic  20 acid salt. Starting materials, 2-chloro-6-(l
-piperazinyl)pyrazine and (2,3-ftydro 



1,4-benzodioxim-6-yl)-methanol. Fragmenting mass analysis supports the
stated  structure. Purity 90% (BYLC). ERMS m1z calcd for C,7]j,)ON403 W
3281535,  found 328.1543. 25 EXAMPLE 80
2-(I-Methyl-2-phenyletboxy)-6-(I-piperazinyl)pyra2ine, Acetic acid salL The
general procedure was followed with the exception that the reaction mixture
was  heated at 100 T overnight. Starting materials,
2-chloro-6-(l-piperazinyl)pyrazine  and 30 1-phenylpropan-2-ol. Fragmenting
mass analysis supports the stated structure.  Purity 70% (BPLC). BRMS nVz
calod for CI-7H22N40 W 298.1794, found  298,1801. 6 MAY 2005  WO 02140456
-64- PCT/SE01102569  EXANTLE 81
2-[(2-Chlorobenzyl)sulfanyfl-6-(I-piperazinyl)pyrazine, Acetic acid Bait
Starting materials, 2-chloro-6-(I-piperazinyl)pyrazine and (2-chloropheuyly
5 methanethiol. Fragmenting mass analysis supports the stated structure.
Puzity 90% (BPLQ. HRMS nz/z caled fOT C15HI7ClN4S W320.0862, found  320.0968
RXAhVLE 82 10 2-[(2-Phenylethyi)salfanyll-6-(l-piperazinyl)pyrazine, Acetic
acid saft.  Starting materials, 2-chloro-6-(l-piperazinyl)pyrazine and
2-phenyl-effinethiol.  Fragmenting mass analysis supports the stated
structure. Purity 90% (HPLC). HRMS  mlz calod for C16H2oN4S W300.1409, found
300.1419. 15 EXAMPLE 83 2-[(4-Phenoxybenzyl)oxyl-6-(I-piperazinyl)pyrazine,
Acetic acid salt. Starting materials 2-chlaro-6-(I-piperazinyl)pyrazine and
4-phenoxybemyl alcohol*.  Fragmenting mass analysis supports the stated
structure. Purity 90% WLC). HRMS  iWz caled for C2iH22N4O2 W362.1743, found
362.1738. *-Prepared byreduction  20 of 4-phenoxybenzaidehyde. EXAAWLE 84  



2-if4-(3-Dimethylamino-propoxy)benzyljoxyl-6-(I-piperazinyl)pyrazine, Acetic
acid salt. Starting materials, 2-chloro-6-(l -piperazinyl)pyrazine and [4-(3
25 dimethylamino-propoxy)-phenyl]-methanol. Fragmenting mass analysis
supports the  stated structure. Purity 90% (HPLC). MWS nzlz caled for
C20H29N502 371,2321, found 371.2314.  EXAWLE 85 30
2-{2-12-(Benzyioxy)phenyllethoxyl-6-(I-piperazinyl)pyrazine, Acetic acid
salt  Starting materials, 2-chloro-6-(I-pip=azinyl).pyrazine and
2-(2-benzy1oxy-phenyl)- ethanol,* Fragmenting mass analysis supports the
stated structure. Purity 70% 16 MM 2005  WO 02140456 -65- PCT/SEOVO2569
OIPLC). HRMS nz/z calcd for C231126N402 W 390.2056, found 390.2043.
*Prepared by reduction of (2-benzyloxy-phenyl)-acetic acid.  EXAMPLE 86 5
2-[2-(2,5-Dimethoxyphenyl)ctboxyl-6-(I-piperazinyi)pyrazine, Acetic acid
salt.  starting materials, 2-chloro-6-(I -pipcrazinyl)pyrazine and
2-(2,5-dimethoxy- phenyl)-ethanoM Fragmenting mass analysis supports the
stated structure. Purity  80% (BPLC), HRMS M/z caled for C18H24N403
W344.1848, found 344.1861,  *Prepared by reduction of
(2,5-dimethoxy-phenyl)-acetic acid. 10 EY,kWLE 97
2-(l-Benzofuran-2-ylmethoxy)-6-(I-piperazinyl)pyrazine, Acetic acid salt
Starting materials, 27chloro-6-(l -piperazinyl)pyra zine and
benzofulan-2-yl- methanol.* 15 Fragmenting mass analysis supports the stated
structure. Purity 90% (BPLC). HRMS  ntlz calcd for C17H18N402 W 310.1430,
found 310,1419. *Prepared byreduction  of benzoRum-2-carbaldehyde. EXAMPLE
S8 20
2-12-[3-Metho)T-2-(phenoxynLethyl)phenyl]ethoxy)-&(l-piperazinybpyrazine,
Acetic acid salt Starting materials, 2-chloro-6-(I-piperazinyl)pyrazine and
(3- methoxy-2-phenoxymethyl-phonyl)-methanol.* Fragmenting mass analysis
supports  



the stated structure. Purity 90% WLQ. HRMS m1z calcd for C23H2,SN403 W
406.2005, found 4062011. *Prepared by reduction of
3-methoxy-2-phenoxymethyl- 25 benzaldchyde. BXAWLE 89
2-[2-(Isoquinolin-7-yloxy)ethoxyl-6-(I-piperazinyl)pyrazini2, Acetic acid
salt.  Step 1: Z-(7-Isoquinolinyloxy)ethanol. 30 A mixture of
7-hydroxyisoquinoline (1.15 g, 7.9 mmol), ethylene carbonate (0.98 g,  11.1
rumol), powdered K2CO3 (0.65 g, 4.7 mmol) in dry DW (20 mL) was stirred at
145 OC for two hours. The reaction was quenched with M-eOH (I mL), filtered
and 16 MAY 2005  WO 02140456 -66- PCTISFOI/02569 the solvent was removed
under reduced pressure. The residue was taken up between  allLaIine water
(KzCOI) and CHC13, Concentration of the dried (MgSO4) organic  phase
afforded 1.4 g (94%) of the title compound as a yellow oil that solidified
upon  standing. Purity 91% (fTLC). Fragmenting mass analysis supports the
stated .5 structure. Step 2:
2-[2-(Isoquinolin-7-yloxy)ethoxy]-6-(l-piperazinyopyrazine, Acetic acid
salt Tbo general procodure was followed starting
2-rhloro-6-(l-piperazinyl)pyrazine  and 2-(7-isoquinolinyIoxy)ethanol.
Fragmenting mass analysis supports the stated 10 structure. Purity 80% WLQ.
IMMS nilz caled for CjqH21N502 (W 351.1695,  found 351.1696. EXAWLE 90
2-(2,3-Djhydro-IH-inden-2-yloxy)-6-(I-piperazinyl)pyrazi,ne, Acetic acid
salt  15 Starting materials, 2-chloro-6-(l -piperazinyl)pyrazine and
2-indanol. The general  procedure was followed with the exception that the
reaction mixture was heated at  100 *C overnight. Fragmenting mass analysis
supports the stated structure. Purity  90% (11PLC). HRMS m1z raled for
C17I-I,,,N40 W296.1637, found 296.1652,  20 EXAMPLE 91
2-t[2-(]Phenoxymethyl)benzylloxy)-6-(I-piperazinyl)pyrazine, Acetic acid
ialt,  Starting materials, 2-chloro-6-(l -piperazinyl)pyrazine and
2-pheuoxymethyl-benzyl  alcohol.* Fragmenting mass analysis supports the
stated structure. Purity 9 0%  



(HPLC). HMS rnlz cafcd for C2zH24N402 W 376.1899, found 376.1889. 25
*Prepared by reduction of 2-phenoxymethylbenzoic acid by lithium aluminum
hydride in THF, qfL Chem. Soc. 12512819. EXAMPIZ 92
2-(2-Cyclohexylethoxy)-6-(I-piperazinyl)pyrazine, Acetic acid salt. 30
Starting materials, 2-chloro-6-(1 -piperaziuyl)pyrazine and
2-cyclohexyl-edmol.  Fragmenting mass analysis supports the stated
structure, Purity 90% WLC). RRMS  nilz calcd for CjsH26N40 W290.2107, found
290.2109. WO 02140456 -67- PCT/SEOlfO2569  EXAMPLE 93
2-[2-(2-Aniino-quinolin-8-yloxy)ethoxyl-6-(I-Piperazluyl)pyrazine, Acetic
acid  SAIL 5 Starting materials, 2-chloro-6-(l-piperaziuyl)pyrazine and
2-(2-amino-quinolin-8- yloxy)-cthanol.* Fragmenting mass analysis supports
the stated structure. Purity 90% (EPLC). HMS m1z caled for C19IJ22N602
W366.1804, found  366.1791. *Prepared as described in WO 00/76984. 10 EXAWLE
94  2-f(3-Cy2nobenzyl)oxyl-6-(l-piperazinyl)pyrazine~  Starting materials,
2-cbloro-6-(l -piperazinyl)pyrazijae and 3-eyanobenzyl alcohol.  Fragmenting
mass analysis supports the stated structure. Purity 90% OIPLQ. ERMS  nzlz
Wed for CICH17N50 OvW295.1433, found 295.1431. E~AMPLE 95
2-[(5-Muoro-2-methoxybenzy))oxyl-&(I-piperazinyl)pyrnAne~ Acetic acid salt.
Starting materials, 2-cMoro-6-(I -piperazinyl)pyrazine and
(5-fluoro-2-methoxy- phenyl)-methanol.* Fragmenting mass analysis supports
the stated structure. Purity 20 90% (flPLQ- HRMS DL/z calcd for C16H19FN402
M" 318.1492, found 318.1490.  *Prepared by reduction of
5-fluoro-2-methoxybenzaldehyde. EXAARLB 96
2.(I-CyclopentyletboV)-6-(I-piperazinyl)pyrazine, Acetic acid salt 25
Starting materials, 2-chloro-6-(I-piperaziiiyl)pyrazine and
1-cyclopentyl-ethanol.  The general procedure was followed with ft
exceptions that dioxane was used as  



solvent and that the reaction mixture was heated in a sealed tube with
microwaves at  160 OC for 20 minutes. Fragmenting mass analysis supports the
stated structure.  purity 90% (BPLC). HRMS inlz caled for C15H,14N40 M+
276.1950, found 30 276.1955,  ExAACLE 97
2-1(2,5-Di.guorobenzyl)oxy]-6-(I-piperazinyl)pyrazine, Maleate. 6 MIAY 2005
WO 02140456 PCT/SEOI/02569 The title compound was prepared according to the
procedure of example 50, step 2,  starting from
2-rhlorc-6-[(2,5-difluorobmzyl)oxylpyrazine (3.43 g, 13.4 mmol;  obtained
according to the procedure of example 50, step 1, starting from 2,5-
difluorobenzyl alcohol), piperazine (3.51 g, 40.7 mmol) and K?,CO3 (1.94 g,
14.0 5 mmol) with the exception that the final filtration through alumina
was omitted. The  yield of the free base of the title compound was 2.84 g
(691/o) which was obtained as  an oil. The free base was converted into its
maleate salt Plirity 100% (HPLQ. MS  m1z 306 M+. IERMS inIz calcd for
Cj-5Hj6F2N40 W 306.1292, found 306.1297.  10 EXAMPLE 98
2-[(3-DimethylanAnobeiazyl)oxy]-6-(I-piperazinyl)pyrazine.  The title
compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[(3-dimethylaminobenzyl)oxy]pyrazine (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 mm 1) and
K2CO3 (1.59  11.5 mmol) with the exception that the final filtration through
alumina was omittecl  The yield of the of the title compound was 2.06 g
(57%) which was obtained as a  beige colored oil that solidified when
refrigerated. Purity 99% (HPLQ. MS nik 313  (M)". HRMS m1z calod for
C17H23N50 W 313.1903, fbimd 313.1910. 20 EXAWLE 99
2-114-(2-Pyridinyl)benzyl}oxyl-6-(I-piperazjnyl)pyrazine.  The title
compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[f4-(2-pyTidinyl)benzyl) oxy]pyrazine (2.73 g, 9.16
mmol; 



25 obtained according to the procedure of example 50, step 1, starting from
4-(2- py.ddijlyl)benzyl alcohol*), piperazine (2.41 g, 27.9 mniol) and K2CO3
(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
(6501o) which was obtained as a beige'  colored oil that solidified when
reffigerated. Purity 100% (BPLQ. MS m1z 347 W. 30 ERMS 7nlz calcd for
C2oH2jN50 W 347.1746, found 347.1749. *Obtaiwd by  reduction Q"I-14) of
4-(2-pyridyl)benzaldehyde. 6 MAY 2005  WO 02/40456 -69- PCTSE01/02569
EXAMPLE 100 2-1(2-Fluorobenzyl)oxy]-6-(I-piperazinyl)pyrazine, Maleate. The
title compound was prepared according to the procedure of example 50, step
2,  starting from 2-chloro-6-[(2-fluorobenzyl)oxy]pyrazine (3.68 g, 15.4
mmot; obtained  5 according to the procedure of example 50, step 1, starting
from 2-fluorobenzyl alcohol), piperazinc (4.06 g, 47.1 mmol) and K2,C03
(2.24 g, 16,2 mm 1) with the  exception that the final fatration through
alumina was omitted. The yield of the free  base of the title compound was
3.28 g (74%) which was obtained as an oil. The free  base was converted into
its maleate salt. Purity 100% (BFLC). W m1z 288 IG HRMS nilz caled for
Ci5Hj7FN40 OW 288.1386, found 288.1378.  EXAMPLE 101
2-(Benzolb]thiophem-3-ylmetboxy)-6-(I-piperazinyl)pyrazine, Maleate. The
title compound was prepared according to the procedure of example 50, step
2,  15 starting from 2-chlaro-6-(benzo[b]tlliophen-3-ylmethoxy)pyrazine
(2.88 & 10.4  mmol; obtained according to the procedure of example 50, step
1, starting from  benzo[bWopheue-3-inethanol), piperazine (2.73 g, 31.7
n1mol) and K2C03 (1-519,  10.9 mmol) with the exception that the final
filtration through alumina was ornitted.  The yield of the free base of the
title compound was 2.34 g (69vo) which was 20 obtained as a beige colored
oil. The free base was converted into its maleate Wt.  Purity 99% (BPLQ- MS
m1z 326 (NW. JJRMS MIz calcd for C17Ht8N40S  326.1201, found 326.1207.
EXAWLE 102 



25 2-(3-Phenoxy-thiophen-2-ybnetboxy)-6-(I-piperazinyopyrazine, Maleate. The
title compound was prepared according to the procedure of example 50, stop
2,  starting from 2-cMoro-6-(3-phenoxy-thiophen-2-yhnetboxy)pyrazine [2.83
g, 8.88  mmol; obtained according to the procedure of example 50, step 1,
starting from (3- phenoxy-2-thienyl)meffimol), piperazine (2.33 & 27.1 mmol)
and K2CO3 (1.29 g, 30 9.3 mmol) with the exception that the final filtration
through alumina was omitted.  The yield of the free base of the title
compound was 1.80 g (555/o) which was  obtained as a beige colored oil. The
free base was converted into its maleate salt, 6 MAY 7005  WO 02140456 -70-
PCT/SEOIIO2569 Purity.98% URLC). MS nilz 368 W~ HRMS m1z calcd for
C19H20N402S (W  .368-1307, found 368.1306, EXAWLE 103 5
2-[5-(2-Pyridinyl)-thlophen-2-ylmethoxy)]-6-(I-piperazinyl)pyrazine,
Maleate.  The title compound was prepared according to the procedure of
example 50, step 2,  starting from
2-chloro-6-[5-(2-pyridinyl)-thiophou-2-ylmethoxy)]pyrazine [2.17 g,  7.13
mmol; obtained according to the procedure of example 50, step 1, starting
from  5-(pyridin-2-yl)thiciphene-2-methanol], piperazine (1. 84 g, 21.4
mmol) and K2C03 10 (0.99 g, 7.1 mmol) with the exception that the final
filtration through alumina was  omitted. Ihe yield of the free base of the
title compound was 1.66 g (66%) which  was obtained as a beige colored oil.
The free base was converted into its maleate salt.  Purity 100% WLQ- MS mIz
353 HRMS Pilz calcd for C,sHj9N50S  353,1310, found 353.13G7. 15 EXAMPLE 104
2-12-(5-Methyl-2-phenyl-oxazol4-yD-etboxyl-6-(I-piperazinyl)pyrazine.  The
title compound was prepared according to the procedure of example 50, step
2,  starting from
2-chloro-6-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]pyrazine [2.90 .20 g,
9.18 mmol; obtained according to the procedure of example 50, stop 1,
starting  from 2-(S-methyl-2-phenyloxazol-4-yl)rdmoll, piperazine (2,37 g,
27.5 mmol) and  K~)CO3 (1.27 & 9.19 rnmol) with the exception that the final
filtration through  



alumina was omitted. The yield of the of the title compound was 2.09 g (62%)
which  was obtained as a light yellow oil that solidified when refrigerated.
Purity 100% 25 (BPLC). MS miz 365 W~ I-IRMS ndz calcd for C20H73N502 W
365.1852, found  365.1855. EXAMPLE 105
2-11~(2,6-Difinoro-phenyl)-etlkoxyl-6-(l-piperazinyl)pyraOne, Maleate, 30
The title compound was prepared according to the procedure of example 50,
step 2,  starting from 2-chloro-6-[I-(2,6-difluoro-phenyl)-.ethoxylpyrazine
(3.20 g, 11.8  mmol; obtained according to the procedure of example 50, step
1, starting from 2,6 15 MAY 2005  WO 02140456 -71- PCT/SE01/02569
dinuoro-a-methylbenzyl alcohol), piperazine (3-05 g, 35.4 mmol) and K2C03
(1-63  g, 11.8 niniol) with the exception that the final filtration through
alumina was  omitted. The yield of the free base of the title compound was
2.95 g (78%) which  was obtained as a colorless oil. The free base was
converted into its maleate salt. 5 Purity 100% OPLC). MS m1z 320 M". IIRMS
m1z caled for C16HIRF2N40  320.1449, found 320.1447. EXAWLF, 106
2-(2-Naphtbalen-2-yl-ethW)-6-(I-piperazinyopyrazine, Maleate. to The title
compound was prepared according to the procedure of example 50, step 2,
starting from 2-cbloro-6-(2-naphthalen-2-yl-ethoxy)pyrazine (2.73 g, 9.60
nim 1;  obtained according to the procedure of example 50, step 1, starting
from 2- naphthalene-ethanol), piperazine (2.89 g, 33.5 rom 1) and K2.CO3
(1.39 g, 10.1  mmol) with the exception thttt the final filtration through
alumina was omitted. The 15 yield of the free base of the title compound was
2.63 g (82%) which was obtained as  a colorless oil. The fiee base was
converted into its maleate salt, Purity 99% (BPLC).  MS m1z 334 W. HRNB 7p;
lz calcd for C20H22N40 M+ 334.1794, found 334.1794.  EXANIPIE 107 20
2-13-(Naphthalen-7-yloxy)-propoxyl-6-(I-piperaziuyl)pyrazine, Maleate. The
title compound was prepared according to the procedure of example 50, step
2,  starting from 2-chlom-6-[3-(naphtlWen-2-yloxy)-propoxy]pyrazine [2.24 g,
7.12  



mmol; obtained according to the procedure of example 50, step 1, starting
from 3- (napbthalen-2-yloxy)-propan-l-ol*], piperazine (1.90 g, 22.1 inmol)
and K?CO3 .25 (1.03 g, 7.45 mrool) 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%
(RPLQ. MS nzlz 364 W. BRMS m1z calcd for  C21H24N402 (W 364.1899, found
364.1895. *Described in J. Am. Chem Soc. 1929.  30 51, 3417 and ibid. 1954,
76, 56. EXAARLE 108 6 MAY 2005  WO 02140456 -72- PCPSE01/02569
2-(4-Phenylethynyl-thiophen-2-ylmethoxy)-6-(I-piperaziuyl)pyrazine, Maleatc
The title compound was prepared according to the procedure of example 50,
step 2,  starting from
2-chloro-6-(4-phenylethynyl-thiophm-2-ylmethoxy)pyrazine [2.05  6.28 nunol;
obtained according to the procedure of example 50, step 1, starting from 5
4-(Phenyledtynyl)thiophene-2-methanol*], piperazine (1.62 g, 19.8 mmol) and
K2C03 (0.89 g, 6.4mm 1) with the exception that the final filtration through
alumina  was omitted. The yield of the free base of the title compound was
1.80 g (76%)  which was obtained as a light beige colored oil. The fice.
base was converted into its  maleate salt. Purity 100% (BPLC), MS ml-, 376
W. IUZW m1z calcd for 10 C,,H2,N4OS (No' 376,1358, found 376.1351. *Obtained
by reduction (NaI3H4) of 4- (phenylethynyl)thiophene-2-carboxaldehyde.
EX_AWLE 109 2-(I-Cyclopropyi-etboxy)-6-(I-piperazinyopyrazi,ne, Maleate. 15
The title compound was prepared according to.the procedure of example 50,
step 2,  starting from 2-chloro-6-(I-cyclopropyl-ethoxy)pyrazine (2.38 &
12.0 mmol;  obtained according to the procedure of example 50, step 1,
starting from a- methyloycloproparumethanol), piperazine (3.60 g, 41.8 mmol)
and K2CO3 (1,75 g,  12.7nun 1) with the exception that the, final filtration
through alumina was omitted. 20 The yield of the free base of the title
compound was 2.05 g (69%) which was  obtained as a colorless oil. The free
base was converted into its maleate salt. Purity  



100% WLQ. MS m1z 248 W. HRMS m1z caled for C13H20W40 W 248.1637,  found
248.1636. 25 EXATAPLE I 10
2-[2-(6-Metboxy-naphthaien-2-yloxy)-etboxy]-6-(I-piperazinyl)pyrazine.  The
title compound was prepared according to the procedure of example 50, step
2,  uWfing from 2-chloro-6-[2-(6-mothoxy-naphthalen-2-yioxy)-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)cthanol*), piperazine
(1.00 g, 11.6 mmol)  and K,,)CO3 (0.50 g, 3.6 mmol) with the exception that
the final filtration through  alumina wa's omitted. The yield of the of the
title compound was 0,52 g (480/9) which WO 02/40456 -73- PCTISE01102569  was
obtained as a beige colored solid. Purity 100% (BPLCj. MS mIz 380 W.  HRMS
nilz calod for C2iH24N403 W 380.1848, found 380.1845. *Prepared from
6-inethoxy-2-naphthol and ethylene carbonat according to the procedure of
Example  134, step 1, in WO 00/76984. The reaction mixture was refluxed for
2 h. Pure 2-(6 5 methoxy-naphthaIen-2-yloxy)ethanoI was obtained by
recrystallization from  MOOH/CHC13bi-hexane. EXAWLE I I I
2-[2-(7-Metboy,y-naphtbalen-2-yloxy)-ethoxyl-6-(I-piperazinyl)pyrazine.  10
The title compound was prepared according to the procedure of example 50,
step 2, starting from
2-chloro-6-[2-(7-methoxy-naphthalen-2-yloxy)-ethoiylp)Tazine CIA9  g, 3.60
mm 1; obtained according to the procedure of "ample 50, step 1, starting
from 2-(7-mothoxy-naphthalen-2-yloxy)effimol*], piperazine, (1.25 g, 14.5
mmol)  and K2C03 (0.60 g, 4.3 mmol) with the exception that the final
filtration through 15 alumina was omitted. The yield of the of the title
compound was 0.98 g (71 Va) which  was obtained as an oil that solidified
when refrigerated. Purity 100% (IPLC). MS  r)zlz 380 W. HRMS m1z caled for
CVH24N40~ W 380.1848, found 380.185 1.  *Prepared from 7-methoxy-2-naphthol
and ethylene carbonat according to the  procedure of Example 134, stop 1, in
WO 00/76984. The reaction mixture was 20 refluxed for 2 h. Pure
2-(7-metboxy-naphthalen-2-yloxy)ethanoI was obtained after  rolumn
chromatography on silica gel using Yi-hexane/ethyl acetate (6.4) as eluent. 



16 MAY 2905  WO 02140456 -74- PCT/SEOI/02569  EYLAWLE 112
2-[5-(4-Chlorophenyl)-2-methylfuran-3-ylmetboxyl-6-(I-piperazinyi)pyra2ine.
The title compound was prepared according to the procedure of example 50,
step 2,  starting from
2-rhloro-6-[5-(4-chIGrophenyl)-2-methylkuan-3-yhnetboxy]pyrazizle 5 [3.14 g,
9.39 myn 1; obtained according to the procedure of example 50, step 1,
starting from 5-(4-chlorophenyl)-3-hydroxymethyl-2-methylfuran], piperazine
(2.47  g, 28.6 mmol) and K2C03 (1.36 g, 9.86 mmol) with the exception that
the final  filtration through alumina was omitted. The yield of the of the
title compound was  2.11 g (58%) which was obtained as a beige colored
solid. Purity 100% (EPLC), MS 10 m1z 384 (W. IMMS YnIz caled for
C2OH21CIN402 (W 384.1353, found 384.1357.  EXAAOLE 113
2-(IH-ludo[4-ylmethoxy)-6-(I-piperazinyl)pyrazine, Maleate. The title.
compound was prepared according to dic. procedure of example 50, stop 2,
.15 startingfirorn 2-chloro-6-(IH-indol-4-yhnethoxy)pyrazine [0.496 g, 1.87
mmol;  obtained according to the procedure of example 50, step 1, starting
from (IH-indol- 4-yl)-methano?], piperazine (0.491 g, 5.71 mmol) and K2CO3
(0.272 g, 1.96 mmol)  with the exception that the final filtration through
alumina was omitteA The yield of  the free base of the title compound was
0.198 g (34%) which was obtained as an oil. 20 The free base was converted
into its maleate salt. Purity 100% (HPLC). MS)nlz 309  (W. HRMS in/z calcd
for C17HIgNSO W 309.1590, found 309.1582. *The  reaction was canied out
using (IH-indol-4-yl)-methenol (0,712 & 4.84 mmol), K-t- BuO (0.517 g, 4.61
ramol), and 2,6-dichloropyrazine (0.697 g, 4.61 mmol). 25 EXAMPLE 114
2-(2-Phenyl-propoxy)-6-(I-piperazinyl)pyrazine, Maleate. The title compound
was prepared according to the procedure of example 50, step 2,  starting
from 2-chloro-6-(2-phenyl-pTopoxy)pyrazine (2-3 9 g, 9.61 mmol; obtained
according to the procedure of example 50, step 1, starting from 2-phenyl-l
30 propanoi), piperazinc (2-90 g, 3.36 mmol) and K7C03 (1-40 9, 10.1 mmol)
with the  exception that the fmal filtration through alumina was omitted.
The yield of the fte  



base of the title compound was 1.66 g (581/o) which was obtained as a
colorless oil. 16 MAY 2005  WO 02140456 _75- PCT/SEOI/4)2569 The free base
was converted into its maleate salt. Purity 99% WLC). HRMS miz  calcd for
C171122N40 W 298.1794, found 298.1795. 5
2-12-(2-Methoxyphonyl)ethoxy]-6-(l-piperazinyl)pyrazine, Maleate. The title
compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[2-(2-methoxyphenyl)ethoxyjpyrazine (0.967 g, 3.65
mmol;  obtained according to the procedure of example 50, step 1, starting
from 2- methoxyphenr-thyl alcohol), piperazine (0.913 g, 10.6 mmol) and
K2CO3 (0.505 g, 10 3.65 mmol). The yield of the free base of the title
compound was 0.63 g (55%) which  was obtained as a colorless oil. The free
base was converted into its maleate salt.  Purity 100% (IIPLQ. MS mIz 314
(W. HRMS vz1z calcd for C17H22N402  314.1743, found 314.1750. 15 EXAYRLE 116
2-[2-(3-Metboxyphenyl)ethoxy]-6-(l-.piperazinyl)pyrazine.  The title
compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[2-(3-methoxyphenyl)ethoxy]pyrazine (1.12 g, 4.23
mmol;  obtained according to the procedure of example 50, step 1, starting
from 3 20 methoxyphendbyl alcohol), piperazine (1.06 & 12.3 mmol) and K2CO3
(0.585 g,  4.23 mmol). The yield of the title compound was 0.91 g (69016)
which was obtained  as light beige oil. HWS mIz caled for C17H22N402 N+
314.1743, found 314.1759.  Anal- (C I 7H22N402) C, EL N. 25 EXAMPLE 117
2-[(2-Phenoxybenzyl)oxyl-6-(I-piperazinyl)pyrazine, Maleate. The title
compound was prepared according to the procedure of example 50, step 2,
starting from 2-chloro-6-[(2-phenoxybenzyl)oxy]pyra7ke (0-981 g, 3.14 mmol;
obtained according to the procedure of example 50, stop 1, starting from 2
30 phenoxybenzyl alcohol), piperazine (0.784 g, 9. 10 mmol) and K2CO3 (0.434
& 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 



1 6 MAY 2005  WO 02140456 -76- PCTISE61102569 a colorless oil. The free base
was converted into its malcate salt. Anal. (C21H22N407 - C41I404) C, I-L N.
EXAWLE 118 5 2-Benzylamino4-(l-piperazinyl)pyriniidine, Hydrochloride. Step
1: 2-Benzylaraliao-4-11-(4-tert-butoxycarbanyl)piperazinyllpyrinijdine. A
mixture of 2-cl-iloro-4-[l-(4-tert-butoxycarbanyl)piperazinyllpyrimidine
(obtained  in Example 33, step 1; 1.80 g, 6.02 mmol), benzylamine (10 mL,
large excess) and  potassium carbonate (0.91 g, 6.62 mmol) was sffiTed in 50
mL of propionitrile at 110 10 OC for 1.5 h, -I ne mixture was poured into
water (200 mL) and left over night. The  title compound was collected,
washed with water+ 10% methanol and dried. Yield:  2,08 g (940/6). Purity
>90% (B?LQ. IMNIS inlz caled for C2nR27N502 369.2t65, found 369.2152. 15
Step 2: 2-Benzylamino4-(l-piperazinyopyrimidine, Hydrochloride. To a
solution of 2-benzylamino-4-(I-(4-tert-butoxycarbonyl)piperazinyllpyrimidine
(37 mg, 0.10 mmol) in a mixture of methyl tert butyl eftr ~3 mL) and
methanol (I  mL) was 4.0 M HCI in dioxane (I mL) added. The reaction was
shaken over night.  Methyl tert butyl ether (2 mL) was added. The title
compound was collected as a 20 white solid. Yield: 29 mg (951/o). Purity
>90% (IQLC). b4S m/z 270 (M+IW.  EXAIVIPLE 119
(2R)-I-[6-1(2-Chlorobenzyl)sulfanyll-2-pyrazinyll-2-methylpiperaz'me,
Hydrochloride. 25 Na-t-BuO (8.7 mmol 0.84 g) was added to a solution of
2-chlorobenzylthiol (5.7  mmol 0.90 g) in dry DW (25 mL) and the n-.Iixture
was stirred at room temperature  for 10 minuWs.
(2R)-l-(6-chloro-2-pyrazinyt)-2-methylpiparazine (0.92 g, 4.35  mmol;
obtained in Example 62, step 2) was added and the reaction was stirred at 70
IC for 2 h, The mixture was filtered through a plag of silica and the
solvent from the 30 filtrate was evaporated at reduced pressure. The brown
residue was chrorniatographed  ever silica gel using CHC13/MeOFVaq NH3
90110/0.25 as eluent. This famished the  free base of the title compound as
a yellow oil. The free base was precipitated as its 



16 MAY 2005  WO 02140456 -77- PCTISVOI/02,5569 HO salt with HCI/ethertO give
1.10 9 (68%) of the title compound as light yellow  crystals. Pwity 98%
(BPLC). HRMS m/z for C16H,gCIN4S W rated for 334.1019,  found 334.1036. I  5
EXAI~VLE 120  2-(3-Thienylmethoxy)-6-(l-piperazinyl)pyrazine.  The title
compound was prepared according to the procedure of Example 20 starting
frona 3-thiophenemethanol, (6.05 g, 53.0 mmol), K-t-BuO (0.897 g, 7.99 mmol)
and  6-chloro-2-(l -piperaziiayl)pyrazine (0.845 g, 4.25 mmol: obtained in
Example 13, 10 step 2). The reaction mixture was stirred at 105 T for 7.5 IL
Following  chromatography on silica, solvents were evaporated off. The
remaining oil was  redissolved in ethyl acetetate and filtered through a
short plug of alumina (5 x 3 cm)  using other/MeOI-I (96:4) as cluent.
Solvent removal in vacuo gave 0.76 g (640/*) of  the title compound as a
colorless oil, IMMS nrIz for C13HI6N40S W calcd for 15. 276.1045, found
276.1037. Anal- (C13Hj6N40S - 0.25 H70) C, H, N.  EXAWLE 121
2-(3-Pheitoxypropoxy)-6-(I-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 nunol; obtained
according to the procedure of example 50, step 1, starting from 3-phenoxy-l-
propanol), piperazinc (0.981 g, 11.4 mmol) and K2C03 (0.543 g, 3.93 mmol).
Following chromatography on silica, solvents were evaporated off. The
semi-solid  residue (0.83 g) was redissolved in CRC13 and filtered. The
clear solution was 25 concentrated hi vacuo and the resulting free base of
the title compound was  converted into its maleate salt. Yield: 0.90 g
(53%). HRMS m1z calcd for  C17H22N402 W 314.1743, found 314.1728. Anal.
(C17H22N402 - CA04) C, It  N. 30 EXAMLE 122
2-1[4-(Benzyloxy)benzyqoxyl-6-(I-piperazinyl)pyraAne. 



16 MXY ?005  WO 02/404,56 -78- PCTYSE01102569 The title compound was
prepared according to the procedure of example 50, step 2,  starting from
2-chloro-6-{[4-(bmzyloxy)benzyl]oxy)pyrazine (1.15 g, 3.52 mmol;  obtained
according to the procedure of ex=ple 50, step 1, starting from 4-
benzyloxybenzyI alcohol), piperazine (0.894 g, 10.4 mmol) and K2CO3 (0,486
g, 5 3.52 mmol). The yield of the title compound was 0.57 g (43%) which was
obtained  as a colorless viscous oil that solidified upon standing.
Fragnienting mass analysis  supports the stated structure. HRMS m/z caled
for C221124N402 (W 376.1899, found  376.1892. 10 EY-AWU 123
2-(ii-Rexyloxy)-6-(I-piperazinyl)pyrazine.  The title compound was prepared
according to the procedure of example 50, step 2,  starting from
2-chloro-6-(iz-heKyloxy)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 K2C03 (0.99 g, 7.16 mmol). The yield of the title
compound was 1.21 g (64%) which was obtained as a colorless oil. BRMS mlz
calcd  for C14H24N40 (Ko~ 7-64.1950, found 264.1953. Anal. (C14H,)AN40) C,
H. N.  'EXAWLE 124 20 2-(Propargyloxy)-6-(I-piperazinyl)pyrazine, Maleate.
The title compound was prepared according to the procedure of example 50,
step 2,  starting from 2-chloro-&(pi opargyloxy)pyrazinc~ (1.70 g, 10. 1
milol; obtained  according to the procedure of example 50, stop 1, starting
from propargy] alcohol),  piperazine (1.91 g, 22.2 mmol) and K2CO3 (1.39 &
10.1 mmol) with the exception 25 that the final filtration through alumina
was omitted. Following repeated  chromatography on silica, solvents were
evaporated off. The yield of the free base of  the title compound was 0.48 g
(221/1o) which was obtained as a beige oil. The free  base was converted
into its inaleate salt. HRMS m1z caled for CtIR14N40 218.1168, found
218.1158. Anal. (CI IH14N40 - C4H404) C, H, N.  30 16 MAY ?005  



WO 02/40456 -79- PCTISEOI/02569 PREPARATION OF PlIARMACEUTICAL COMPOSMONS
EY-AARLE: Preparation of tablets Ingredients mg(tabl  I Active compound 10.0
2. Cellulose, microcrystalline 57.0  3. Calcium hydrogen phosphate 15.0  4.
Sodium starch glycolate 5.0 10 5. Silicon dioxide, colloidal 0.25  6.
Magnesium stearate 0.75 The active ingredient I is mixed with ingredients 2,
3, 4 and 5 for about 10  minutes. The magaesiurn stearate is then added, and
the resultant mixture is n-dxed  15 for about 5 minutes and compressed into
tablet form with or without film-coating.  Pharmacological tests The ability
of a compound of the invention to bind or act at specific 5-HT  20 receptor
subtypes can be determined using in Wtro and in vivo assays known in the
art The biological activity of compounds prepared in the Examples was tested
using  different tests. Affinity assay 25 The 5-HT2c receptor affinity of
compounds in the Examples was determined  in competition experiments, where
the ability of each compound in serial dilution to  displace 311-labelled
5-HT, bound to membranes prepared from a transfected  IMK293 coll line
stably expressing the human 5-HI72, receptor protein, was  monitored by
Scintillation Proximity Assay technology. Non-specific binding was 30
defined using 5 SM mianscrin. Results obtained for exemplary compounds of
the  invention are illustrated in Table I below. Typically, the 5-HT2C
receptor affinity  values (Ki, nM) were in the range of InM to 1500 rM. MAY
2035  WO 02140456 PCTISUOI/02569  Table 1. 5-BTZC receptor Affinity Compound
Ki (nM)  



5 Example 2 8  Example 12 197  Example 15 616  Example Is 92  Example 20 28
10 Example 23 478  Example 32 48  Example 48 37  Efficacy assay 15 The
agonist efficacy at the 5-HT2c receptor of the compounds in the  Examples
was determined by the ability of each compound to mobilise intracellular
calcium in transfected HEK293 oells, stably expressing the human 5-HT2c
receptor  protein, using the calciurn-chelating fluorescent dye FLUO-3
(Sigma, St. Louis, MO,  U.S.A.). 20 Typically, the maximum responses of
5-HT20 agonists were in the range of  20-100% relative to the maximum
response of 5-HT (scrotonin) at a concentration of 41- 16  CLAIMS 1. A
compound of the general formula (1):  X-~*z  R;r Y R1  whercin (i) X and Y
represent both nitrogen and Z represents CH, fonning a Tmazine derivative,
and wherein RI and R.2 are each, independently, selected from a group A
consisting of  R 3 R3  (N~ R4  HIC N N I I / 0 or from a group B, consisting
of aryl-CI-C6-alkY4 aryl-Cl-C6-alkoxy, heteimoaryl-CI-C6- 



alkoxy, aryloxy-C2-Cc-alkoxy, heteroatyloxy-C2-C6-alkoxy, 1-indanyloxy,
2-indanyloxy,  aryloxy, heterearyloxy, arylthio, hetmarylthio,
Cs-C6-cycloalkylftdo, C-5-C&-alkoxy, Cg- C8-alkylthio, C3-C6-alkynyloxy,
C3-C6-ajkenyjoxy, f[UorO-C2-C4-alkoxy, CVCV cycloalkyloxy,
C3-Cs-cycloalkyl-CI-C4-alkoxy, halogan, aryl-C,-C441-ylthio, hetpuroaryl-
CI-C4-alkylNo, aryl-CI-C4-alkylamirio, h~teroaryl-Cl-C4-aklamino,'ieteroaryt
and aryl;  with the proviso that: (i) R1 and R7 are different and are not
both selected from group A or group 13 at the samo  time; (ii) R1 or R2 are
other Cum pbenylthio, pheny1mahylthio, phenyl or phvnyl substituted by
halogen, (iii) R, in formula (1) is halogen, when R2 simultaneously is
2-methylpiperazin-1 yl, 2- ethylpiperazin-1-yl, or
trans-2,5-dimethylpiperazin-1-yl-, (iv) when RI is 4-piperidiayloxy, RZ is
other than 3-pyridiny1methoxy, 4-quinoliny1methoxy  and
3-(4-pyridinyl)p-ropoxy; -72- 16 MAI 2W5  and where R3 is H or C1 -4-alkYl,
allYL 2-hydroxyethyl, 2-cyanoethyl, or a nitrogen protecting group, or a
prodrug moiety such as an acyl- or an alkoxycarbonyl group fQrming a
cleavable amide or carbamate linkage; R4 is hydrogen, Or CI-4 alkyl; and
wherein any aryl or heteroaryl residue, alone or as pan of another group, in
R, or R2 may  - A x , 1 4- be independently substituted in one or more
positions, by CI-4-alkyl, ('14- 0 Y C - alkYlthiO, C2.4-acyl,
CI-4-alkYlsulPhOuYl, cYanO, nitro- hYdrOxY, C2-6-alkenYl, C2-6- alkynyl,
fluoromethyl, trifluoromeihyl, tti:anoromethoxy, halogen, -N(R5)(R6), 81A
arYlOxY, a'YlthiO, uYl-CI-4-alkyl, arYl-C2-4-alkeaYt arYl-C2-4-alkYnYI,
heteroarYl,  heeroaryloxy, hetcroarylthio orheeroaryl-CI-4-alkyl,
aryl-Ci-4-alkoxy, aryloxy-CI,4- alky], dimethylaraino-C2-4-alkoxy, and
wherein any aryl or heteroaryl residue as substituents on aryl or
hetcroary~, alone or as part of  another group, in RI or R2 in tum maybe
substituted in one or more postions,  independently of each other by C
j-4-alkyl, C I -011<oxy, halogen, triflaoroonothyl, cyano,  hydroxy or
dimethylamino; and 



R5 ana R~ independently of each other are hydrogen, methyl or ethyl, or
tDgether with the  nitrogen atom to which they m bound form a pyrrolidine~,
piperazine, morpholine,  thiomorpholme or a piperidine ring; and
pharmaceutically acceptable salts, hydrates, geometrical isomers,
tailtomers, optical  isomers, N-oxides and prodrug: forms thereof. 2. The
compound according to claim I wherein R3 is hydrogen and R, cn P~2 is
selected froin  R R R 's (3 3  N ~,,CH5 N  C' ~ R4. HC N N 0  3. The
compound according to claim 1 wherein R, or R2 is selected from 16 MAY 2005
R ;N ,,,CH3 (N  H3C N N  I I  and where R3is hydrogen and R4 is selected
ftom hydrogen, methyl. or eticyl. 4~ The compound according to claim 1
wherein RI or R2 is  (N~R4  N  I and where. R3 is hydrogen and R4 is
selected from hydrogen, methyl or cd yl.  5. The compoundaccording to claim
1, wherein RI or R2, is selected front  H H I I  N . N a"11 N N CH3 6. The
compound according to claim I with the genoral fonnula. a:  N  



R Rl~"'(N-'N N, R 3  wherein R2 and R3 are as defined above;  R7 is hydrogen
or Cl-4-alkyl; and any aryl and heteroaryl residue, alone or as pan of
another group, in R2 may be  substituted in one or more positions,
preferably one or two, independently of each other  by CI-4-alkYl,
Cl-4-alkGKY, Cl-4-2&YIthiO, C2.4-acYl, CI-4-alkylsulphonyl, cyarlo,  nitro,
hydroxy, CZ-6-alkonyl, C2-6-alkyftyl, fluoromethyl, trifluorome?hyl, 6 MAY
2095  trifluoromethoxy, halogen, -NCR5)(P,6), aryl, aryloxy, aryltbio,
aryl-C J-4-alkyl, arYI-C2- 4~Aenyl, aryl-C2-4-alkynyl, heteroaryl,
heteroarytoxy, heteroarylthic or heteroaryl-C 14- alIql, arYl-Cl-4-alkoxy,
aryloxy-CI-4-alkyl, dimelhylamino-C2-4-alkoxy; and any aryl or heteroaryl
residue as substituents on aryl or heturoaryi, alone cr as part of mother
group, in R2 in turn may be substituted in one ormore postions, prefoxably
one,  independently of each other by CI-4-alkyl, CI-4-alkoxy, halogen,
trituoromethyl, cyazo,  hydroxy or dimethylaraino-, RS and R6 are as defined
above. 7. The compound according to claim 6 wherein R3 is hydrogen, 8, The
compound -according to claim 6 wherein R7 is selected frorn hydr.)gen,
methyl or  ethyl. 9. The compound according to claim 6 wherein R7 is methyl
and where vaid methyl is  atached to the C2-position of the, piperazine
ring. 10. The compound according to claim 6 wherein R-7 is hydrogen. 11. The
compound according to claim 1, which is selected from the group consistiug
of,  2-(Benzyloxy)-6-(l-piperazinyl)pyrazine,
2-[(Z-Mothoxybenzyl)oxyl-6-(l-piperazinyl)pyrazine,
2-[(3-Methoxybenzyl)oyyl-6-(I-pipeminyl)pyr,-izine,
2-1(3,5-Difluorobenzyl)oxy]-6-(I-piperazirLyl)pwazinu,
2-(I-Naphtbyhnethoxy)-6-(I-piperazinyl)pyrazine,  



2-(I-Phe-uyi~thoxy)-6-(I-piperazinyl)pyrazint
2-fl-(3-Fluorophenyl)ethoxy)-6-(l-piperazinyl)pyrazine,
2-[I-(2-Muthoxyphenyl)othoxy)-6-(I-piperazinyl)pyrazine,
2-(3,4-Diliydro-2H-chromen-4-yloxy)-6-(I-piperazinyl)pyrazine,
2-(2-Phenyletboxy)-6-(I-piperaziuyl)py.razine,
2-[(2-Phenoy-ybenzyl)oxyl-6-(I-piperazinyl)pyirazine,
2-[2-(3-ChlorophmyI)ethoxy)-6-(I -piperazinyl)pyrazine, 6 MM 2005
2-[2-(2-Methoxyphenyl)ethoxyl-6-(I -piperaziuyl)prmzine,
2-[2-(3-Mothoxyphenyl)ethoxyl-6-(l-piperazinyl)pyrazine,
2-[2-(4-Mcthoxyphenyl)othoxyl-6-(I-piperazinyl)pyrazine,
2-[2-(2.5-Dimethoxyphmyl)ethoxy]-6-(I-piperazinyl)pyrazine,
2-((2-Phenyluthyl)sulfmyl]-6-(I-piperazinyl)pyrazine,
2-1(5-Fluoro-2-metboxybenzyl)oxy]-6-(I-piperazinyl)pyrazinc,
2-[(3-Cyanobenzyl)oxyl-6-(I-piperazinyl)pyrazine,
2-[(2-ChlorDbenzyl)sulfanyl]-6-(I -piperazinyl)pyrazine,
2-[2-(4-Dimethylamijlophenyl)ethoxyl-6-(l-piperninyl)pyrazine,
2-[Z-(lH-ludol-3-yl)otlhoxy]-6-(t-piperazinyl)pyrazint,,,
2-[2-(lH-Indol-1-yl)etboxyj-6-(I-piperuiuyl)pyrazine,
2--Be=yl-r~-(I-piperazinyl)pyrazinc,
2-[(3,5-Dimethoxybenzyl)oxyl-6.(I-pipmmzinyl)pyrazine,
1-(6-(Benzyloxy)-2-PYrazinyll-2-methylpiperazine,
I-T6-(B=Yloxy)-2-pyrazinyll-2-ethylpiperazine
1-[6-(Benzyloxy)-2-pyrazinyl]-trans,-2,5-dLmcAbylpipp,razine,
2-[2-(2-Fluorophmyl)othoxy]-6-(I-piperazinyl)pyrazino,
2-(2,3-Dihydro-lH-inden.1-yhnethoxy)-6-(J-piperaziuyl)pyrazinff,
2-(4-Pheaoxybutoxy)-i5-(I-piperazinyl)pyrazine.
2-[(S-Phenoxypcntyl)oxy]-6-(I-pipwazinyl)p'razine.
2-[(2,5-Dimetboxyben7yl)oxy1-6-(I-piperaziriyl)pyrazine.
2-((2-(2-Phtnylothyl)benzyljoxy)-6-(l-piperazinyI)pyrazine
(2-R)-I-[6-03enzyloxy)-2-pyrazinyl]-2-methylpiperazine,  



2-[2-(2,6-Difluorophenoxy)cthoxy)-6-(I-piperaziayl)pyrazine
2-[2-(2-Naphihyloxy)etlioxy)-6-(l-pipcrazinyl)pyrazi,np-
2-(I-Me~ffiyl-2-phonylethoxy)-6-(I-piperazinyl)pyrazine  2-
{12-(Phenoxymethyl)bemyljoxy)-6-(I-piperazinyl)pyrazine
2-((5-Fluoro-2-methoxybenzyl)oxy]-6-(l-piperazinyl)pyrazin~,
2-[(2,5-Difluorobenzyl)oxy]-6-(l-piperazinyl)pyrazine
2-[(2-FluorobeiLzyl)oxyl-6-(I-pipcrazinyl)pyrazino
2-(Bemo[b]thiophen-3-ylmethoxy)-6-(I-piprrazinyl)pyrazine,
2-[2-(5-Muthyl-2-phenyl-oxazol-4-yl)-othoxy]-6-(I-piperazinyl)pyrazine:
2-[l-(2,6-Difluoro-phenyI)-otboxy]-6-(l-piperazinyl)pyrazine,  2
(2-NaphthEaen-2-YI-ethoxy)-6-(I-piperazinyl)pyrazine, 6 MAY 2005
2-[3-(NaphthoJen-2-yloxy)-propoxyl-6-(I-piperazizyl)pyr~e,
2-[2-(7-Methoxy-naphthalen-2-yloxy)-t~thoxyl-6-(l-piperazinyl)pyrazine,
2-[5-(4-Chlorophenyl)-2-raothylfuran-3-ylme,thoxyl-6-(I-piperazinyl)pyrazine
,  2-(IH-TndDI-4-ylmethoxy)-6-(l -piperazinyl)pyrazine, and their
pharmacologically acceptable salts and solvates, 12. A pbarmaccutical
composition comprising a compound according to aay one of claims 1  to 11 as
an active ingredient, together with a pharmaceutically acceptaAe carrier,
13. Use of a compound according to any one of claims I to 11 m' the
mantfacture of a  medicament for the prophylaxis or treatment of a
scrotonin-related me lical condition,  14. The use according to claim 13,
wherein the medical condition is related to the 5-RT2c  receptor. 15. The
use according to claim 13 wherein the medical conditiort is an eating
disorder.  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 mumc-.y disordcr.  I S. The use according to claim 13, wherein the medical
condition is a mood 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 selectd from sexual dysfunctions,
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
substonce abuse.  23. The use according to claim 13, wherein the medical
condition is schizcpbreWa. 16 MAY 2005  24. A method of making a compound of
claim 1, taking a compound of tle following formula Xz~~, 7 Hall .,,C Y~,-~
Hat  Wherein (i) X and Y represent both nitrogen and Z represents CH, and
wherein  each IIal 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, 


