1 6 MAY 7005 WO 02/40457 PCT/ SE01102570 PI PERAZI NYLPYRAZI NES COVPOUNDS AS
ANTAGONI STS OF SEROTONI N 5- HT2 RECEPTOR. Field of the Invention The present
invention relates to novel conpounds, to pharnaceutical 5 conp@s¥Ali His

conpri si ngyd ge4m@fpounds, to processes for their preparatigrgsgsoyehl as to
the use of the conpounds for the preparation of a nedi canent which

10 Many di seases of ¢ LZ%@%@%@%E?%%%%@@&EQ G é;éﬂﬂeﬁf by the
adrenergic, the dopar?iNT@‘P@hH,ST%F? g D% EERER vt ransmi tter

systenms. For exanple, serotonin has been inplicated in a nunber of di seases
and conditions which originate in the central nervous system A nunber of

.phar macol ogi cal and genetic exper.i t i nvol ving receptors for serotonin
strongly inplicate the 5-HT20 ﬁgéégggﬁigﬂﬁﬂﬁﬂe in 15 the regul ation of food
I nt ake (Qoes. A 4 - - receptor subtype
S transcribedE@%8“%%%&%??@%8B%mﬁi%gﬁﬁgﬁ§%§%§é¢%§£@ﬁ$%g£§§ggciated wth
-appetiste ¢ ﬁﬁdﬂ%ﬁﬁﬂsﬁ%&h@&ﬁﬁpdﬁﬁﬂpwpgfo%&ﬁds foh eirlRepabatidh2s weiL ept or
agoni st m chl or ophenyl pi perazi ne (nCPPj, which has sone preference for the
5-HT2c raxtepheonse ofste cenmpdundd forrhepuepirabion ¢fa mhdicament mddch t he nor mal

5.-HT2c receptor. while 20 the conpound | acks activity in mce expressing the
mut at ed iPPé'E‘E‘F]@TéYPBtFHP 3?%83@“%6 ®lept or (Nature 1995, 374, 542-546).

In a recent clinical study, a slight but sustained reduction in body weight
was obtained after 2 weeks of treatnent with nCPP in obese subjects

(Psychophar macol ogy 1997. 13BacklfiSuiilif)the Meyemidl y, a series
of pyrro]lo[3,2,1- i]quinoline derivatives was identified to be 5-HT2c

Teceptlor 2s agdnydiseasssiof thesspigl meryony sysim %l saac M,

the
et at, Bigar . ). Jc|9n§ 1.9 %%&)us ounds are said
to offer gl%r?%eg&%rp%?’g&gh%? %)e%ttbﬁeggltgrnegﬁonen IR%T%: besi ti;l/-&:er}fg&g%fl epsy. Wi ght
reduct i onsdi@enidl 180 beeeimpliatdtied nitnber ¢f disvasa!and coetitensWiibh otifiaste
"serotonergic" agents (see, e.g., %Drugs 1998, 1, 456-470). For exanple, the
5-HT 30 inchpeentel nerpBs etent. IAisyaberoé Pharnacalosiabind, sspeticsvspgriageiat / r eupt ake
| nhi bi tOri;qvolving receptors for serotonin strongly implicate the 5-HT5 receptor subtype in

15  the regulation of food intake (Obes. Res. 1995, 3, Suppl. 4, 4495-4628). The 5-HT9.
receptor subtype is franscribed and expressed in hypothalamic stmctures associated
with appetite regulation. It has been demonstrated that the 5-HT9,, receptor agonist

m-chlorophenylpiperazine (mCPP), which has some preference for the 5-HT5,,
receptor, reduces food intake in mice that express the normal 5-HTo receptor while
20  the compound lacks activity in mice expressing the mutated inactive form of the 5-
HT? receptor (Nature 1995, 374, 542-546). In a recent clinical study, 2 slight but
sustained reduction in body weight was obtained after 2 weeks of treatment with
mCPP in obese subjects (Psychophannacology 1997, 133, 309-312). Recently, a
series of pyrrolo[3,2,1-ff]quinoline derivatives was identified to be 5-HT, receptor
25  agonists having selectivity over the 5-HT, 5 recepior (Isaac M., et al., Bioorg. Med.
Chem. Leit. 2000, 10, 919-921). The compounds are said o offer a novel apprbach to
- the treatment of obesity and epilepsy.
‘Weight reduction has also been reported from clinical studies with other
"serotonergic" agents (see, e.g., IDmgs 1998, 1, 45'6—470). For example, the 5-HT
30 reuptake inhibitor fluoxetine and the 5-HT releasing agent/reuptal;e inhibitor

dexfenfluramine have exhibited weight reduction in controlled studies. However,



dexf enfl uram ne have exhi bited wei ght reduction in controlled studies.
However, 16 MAY 2005 WO 02/40457 PCT/SEQ /02570 -2- i currently avail able
drugs that increase serotonergic transm ssion appear to havejémay 206
noderate and, in sone cases, transient effects on the body weight. 7he

5- HT2c r &¥@peEP45ubt ype has al.so been_suggested to be i nvoPVRBENA2TMS

. di sorders such as depression and anx'l'gt"y (Exp. Opin. Invest. Drags 1998,
7,1587 5 1599; IDrugs 19.99 2, 109-120). The 5-HT2c -receptor subtype has

further been suggested,to he involved in urinary disorders such_as urinary
i ncont i nmnﬂyg‘?@ga@?%%% Ph?t IEFRSe Sy tonerBg HIBERIsSICRRPRSA AADAVeLEE | ect i ve

effect o é—%@g s}ﬁ?eoa[a? ;b 19 bf AR :harapeutic potential in
t he trea[hnl\t:gﬁge%¥ | g{r ers ﬁga%loﬂggﬁ?éo ﬁentlo@dé@@bve. O course,

sel ectivity al ke 5HDrasciphe snbtypo hedlsd beenadygestd 16k ¢eicivedBUNS ed by
other serotonin receptors. Information Disclosure US-A-3, 253, 989 di scl oses

the use oliserdem sueh andepiessiontand angishit (ExpsOpip- IvescBruesd 98855 1188%s azeti di ne
and pyaol j gjne-der i Y hch are selective 5-HT2c receptor agonists
havi n aniﬁgeﬁ?%&gﬁgcﬁ%f?@fand which can be wused for treating or
preventing Ser?ﬁé’ﬂlﬂfgcer!eé’ép@& s@bﬁ?éﬁ%ﬁm&&%é&ﬁ'sﬂ%e@t%ﬁ't&ﬂeﬂiv%@s‘eﬁ%5, ~and
anxiety. EP-A-657 426 discloses tricyclic pyrrole derivatives having

activi ty winarpdisofiprésuckRag srineydptontinence (Whrighl 399 2y 109-120)may be used for
treating eating disorders. . EP- AéE‘S_SS' 44Q di Sﬁ! og | - am noet hyl i ndol es

havi ng acti vi t FomwopRds whichbave aseleqtive elfpd e CERFIPbr treating
eating di =D {2 e AR | ng activity on
t he 5- mz@‘gfe?‘glrgzlﬁﬁg@ﬁ%%%‘?@ﬁwﬂ%@%%%21233&?%@%? ?%g{@ﬁggﬂgea@?%ég di sorders. 25
J. Mg Chewnhtidisbdve. THaobrke, sehattiviy Alsd réfitesihia poicatitlddeadvesRrefices of

pi perazi nyl pyrazi nes having central serotonin-mnetic activity. J. Med. _
Chem 19gmediaipd byptherFerofgriR Fee§BOTS: seri es of pi perazi nyl qui noxal i nes ™ with
central scrotoninmnetic activity.

Information Disclosure
US-A-3,253,989 discloses the use of mCPP as an anorectic agent.
15 EP-A1-863 136 discloses azetidine and pyrrolidine derivatives which are
selective 5-HT9 receptor agonists having antidepressant activity and which can be
| used for treating or preventing serotonin-related diseases, including eating disorders
and anxiety.
EP-A-657 426 discloses tricyclic pyirole derivatives having activity on the
20  5-HTy receptor and which inter alia may be used for treating eating disorders.
EP-A-655 440 discloses 1-aminoethylindoles having activity on the 5-HT)
receptor and which may be used for treating eating disorders.
EP-A-572 863 discloses pyrazinoindoles having activity on the 5-HT»,
receptbr and which may be used for treating eating disorders.
25 J. Med. Chem. 1978, 21, 536-542 and US-A-4,081,542 disclose a series of
piperazinylpyrazines having central serofonin-mimetic activity. |
J. Med. Chem. 1981, 24, 93-101 discloses a series of piperazinylquinoxalines
with central serotoninmimetic activity.
WO 00/12475 discloses indoline derivatives as 5-HTp, and/or 5-HT7,
30  receptor ligands, especially for the treatment of obesity. |
WO 00/12510 discloses pyrroloindoles, pyridoindoles aﬁd azepinoindoles as
5-HTy recepior agonists, particluarly for the treatment of obesity.



WD 00/ 12475 di scl oses indoline derivatives as 5-HT2b and/or 5-HT2r 30
receptor |igands, especially for the treatnent of obesity. WO 00/ 12510
di scl oses pyzrol oi ndol es, pyridoi ndol es and azepi noi ndol es as] b RN

receptor igif particluarly for the tMatnent of obesi tpqpck@i Yo 2DC6
02/ 40457 %%QSFO /020) 70 WD DO 124823di scl oses i ndazol e der {vat Ives as

sel ective, directly active 5-11T2c receptor |igands, preferably 5-HT2c
receptor agonists, particularly for use as anti-obesity agents. WO 00/12502

di scl oses pyrr WOGO/12d82 digsloks btabole RENvaD@P O Lclagivs] ditadily aftiviear ticul arly
for use as_anti-obesity agents. WO 00/35922 disc| oses |,

2, 3, 4, 4a-1-ETaipernion 1gapds peefadily S B grecepiamagonistsspaiyelady faasepsoc
~agoni sts,_which.mybe used for the treatnent of obesity. WO 00/44737

.di scl oses@ﬁ?ﬁ%&?l@é@nzofurans as- 5-HT2c agonists, which nay be used for

the treatment @fODEDSLY disdlfscE Srfrbﬁhuﬁﬂﬁﬁé’#&dﬁﬂ'rggfﬁchﬁgr h&origs, SHT2C recept or

agoni sts are, for exanple, indazolylpropylarnin of the” b?e described in
WO 005 124@arficularig fioraise as arfti-otesity ygeats.descri bed in WO 00117170;

pi perazi nyl pyr azi of the type descrihed ip WO 00/76984;. heterocycle
PLSed y- oar bol e Q0Gisderestigrst Bl deritieaim- UoPBrol S-AmaBRT 005 and O

00/ 77010; ' : | : ' i .15 01/09111 and
WO 01109-1%@@%2%%%(#%%%é@§%3%% ﬁeﬁéﬁf{oﬁ%%ﬁ%gfgé}% enzot hi ophenes
of the type deswDi00LH78dRA6RS tdfnoalkylbéaioalitas 48 G Dh capdiists, Rehidhy pe '

described in WO 98/30548; indoles of the type described in WO 01/12603;
i ndol i nesmaybe uped foy the trpetiect pEebssHYWD 01112602; pyrazi no(aza)i ndol es of the

type .descri bedgj 00/ 44753 [ li¢c rroles or razoles of the
tybe Hesori bed” HRSHS a0 Seprald Yot sFhlSy sSoBE bfinTs B, DY RARET ' 1N

I - pi peTazin@¥ioldiptopy{Riiasydied typniédcrived ROWD 001824 8iS idwabley Sfthb’?'péh exhi bi t
anti inflammatory activity Chem Pharm Bull. 1993, 41(10) 1832-1841

di scl osesdescriral mnWAYHH1 B78; piperatinyiipyrpzines of the type described in WO

2- (4 1ot tyh - LaBLRSLSZLN ) 4 RSyt Goxal e, 29, CoudhyAdDy (7, o s oses
00/77002 and WO 00/77010; benzofurylpiperazines of the type described in WO
15 - 01/09111 and WO 01/09123; benzofurans of the type described in WO 01/09122;
| benzothiophenes of the type described in 01/09126; aminoalkylindazoles of the type
b 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
WO 00/44753 and tricyclic pyrroles or pyrazoles of the type described in WO
20 98/56768.
GB-B-1,457,005 discloses 1-piperazinyl-2-]2-(phenylethenyl}-quinoxaline
derivatives which exhibit anti-inflammatory activity. .
Chem. Pharm. Bull. 1993, 41(10) 1832-1841 discloses 5-HT3 antagonists

including 2-(4-methyl-1-piperazinyl)-4-phenoxyquinoxaline.
25 GB-B-1,44.0,722 discloses 2-(1'-piperazinyl)-quinoxaline compounds having
pharmaceutical activity against depression.
. WO 96/11920 discloses CNS-active pyridinylurea derivatives.
WO 95/01976 discloses indoline derivatives active as 5-HT9 antagonists and
of potential use in the treatment of CNS disorders.
30 WO 97/14689 discloses arylpiperazine cyclic amine derivatives, which are

selective 5-HT ¢ receptor antagonists.



pharmaceutical activity agai nst depression WO 96/ 11920 di scl oses CNS-active

pyridinylurea derivatives. WO 95/01976 di scl oses indolinc derivatj @%? active
as 5-HT2c antagonists and of potential use in the treatnent 1df MBN :

di sorder WOBY4045797/ 14689 di scl oses aryl pi perazi ne cycl i c Bei/sd1@eyPvati ves,
which are selective 5-FITI d recept of “ant agoni sts. 16 MAY 2005 WO 02/40457
PCTJSED1102570 WD 98/ 42692 di scl oses pi perazines derived fi-om cyclic

arai nes, which_are ective antagqnisis, of human_5-HJla, 5-HTlId and 5-HTIb
receptors. OBVS 9,8%%%%3’69]6%5&?15@ %ﬁf@?ﬁ’?‘{ fromueyslie peranssHYRich 89r i i di nyl

d i i kg i 7 Ki ts. 5
b o 71 PSR Ot i 3 0 e STy S re b no) vt 11 -
pyfim di ne andGB%iIZ%feQAﬂ;'&ﬁisdllaids‘éﬂ'ﬁsﬁ&&ecﬁpﬁﬂh@ﬂgﬁ%ﬁﬁﬁdiﬁ?}fzﬁﬂ%ﬁ%ﬁzls- WO

99/ 03833 discl oses aryl pi perazi ne derivatives, which are 5-1-1I
ant agoni stospgldSwiHithoare actist asrB-rageptpsblockinglagdnts.ef ore are useful as

ar y1 pPpLr azi el CHS TAE0P SR A BOPY DR N BROPIESo e PR o7

ant agoni sf | IAYA R g@é&t% | S G z g?‘&i napht hal m al kane

am nes W#}%&u@%&; %gft%leg%%é@acﬁgvpar %5;& or ngpptﬁ%%ﬂet osct:t?g‘age of serotonergic

5- HT2c recept OWR) H9/(3833 @isedBésSiiylpiferddjeaietivaivdswhich\edBHT, i S an obj ect of
the present invention to provide new conpounds. Another obj "cot of the

i nvent i onantagomistthamcthird Bl recaptaragpoisistang thezeforer ars iupeful asompedingier f or use in
t herapy as_an act%é/e ingredient. 20 Finally, an object of the invention is a
met hod of PIEYEHAR rPcS‘P'&%”SB’i‘?ﬂSaxi s of a serotonin related disease,

especjgal |y a digre9gR2525 alstlsbLarl BehePrAiblfertvel BRIRIzide BHVAR h)inghe
;I'nvention According to the inveniion novel conpounds of the generdl formula
(1) are 5-HT receptor antagonistic activity.
WO 99/58490 disloses aryl-hydronaphthalen-alkane amines which may

effectnate partial or complete blockage of serotonergic 5-HTy, receptors in an

organism.
15
Object of the Invention
It is an object of the present invention to provide new compounds.
Amnother object of the invention is a pharmaceutical composition comprising
compounds for use in therapy as an active ingredient.
20 Finally, an object of the invention is a method of treatment or prophylaxis of

a serotonin related disease, especially a disease related to the 5-HTy receptor.
Summaty of the Invention
According to the invention novel compounds of the general formula (I) are

provided:



provi ded: 6 MAY 2005 WD 02140457 PCT/ SE01102570 R 15 RNRNO 4) -~
11 n 0 RARNN-~) N R wherein R is hydrogen, d-t4-al kﬁl &F,-ﬂgal kmvl ,
Cl-4-ar-Yl, d-4-al kOxYcaTbOnYl, 2-hydroxyethyl, 2-cyanoet )ﬁM 20
tetirahydwepyymas2-yl, or a nitrogen protecting groap; 5 pcdydrd1/bsté ogen,
C -4-al kyl, hydoxymethYl, O -4-al kOxyd®ethyl, or fluoronethyl; R3 and R4

I ndependently of each other are hydrogen, nethyl, Cl-4-alkyl, aryl,

het eroaryl wherein aryl and heteroaryl residues in tam maybe substituted in
one or nore positions independently of each dRherby hal ogen, Cl4-alkyl,

G -4-al koxy, 10 d-4-aHVithi O C -4-al kYl sWPhnYl, net hanesul phonam do,
acetyl, nitro, cyano, hydroxy trifluoromigiyl"\ trifluoromnethoxy,
.tnfluoronethylthio, ammo, nethyjam nG dinethyfam no, or acetam do; or R3
.and R4 together with the carbon atons to whi T\gey are bound forma 5- is
or 6-nmenbered aromatic or heteroaromatic. riR ich optionally is

I ndependently substituted in one or re po by hal ogen, nothyl,

~methoxy, metb3dthio, moRhyb h , 8) cyano, hydroxy~

S

trifluoromethyl, WI uoronetfylthi o, am nm, ~ nmethyl am no, di nethyl anino or
acetam do; R5 and R6 i ndepeade each other are hydrogen, Cl
- C4- al kOXY-C2-C4- 20 al kR[a . hidr Y-CX-CA7al KA Cl -Q al kyl, C2-C6-acYL aryL
heterQaryl, aryl-Cl-Cr allcyl, he ryjl - a-C2-alkyl, aryl-d-C2-acyl,
heteroaryl -d -Cz-ar-yl, andwherei'#2 “R1
)
wherein |
R; is hydrogen, C;-Cy-alkyl, C3_4-alkenyl, Cj_4-acyl, Cq.4-alkoxycarbonyl,

2-hydroxyethyl, 2-cyanoethyl, tetrahydropyran-2-yl, or a nitrogen protecting group;

5 R is hydrogen, C1_4-alkyl, hydoxymethyl, C1.4-alkoxymethyl, or
fluoromethyl;

Rz and R4 independently of each other are hydrogen, methyl, C1.4-alkyl,
aryl, heteroaryl wherein aryl and heteroaryl residues in turn lﬁay be substituted in one
or more positions independently of each other by halogen, C1_4-alkyl, C1.4-alkoxy,

10 Cj.g-alkylthio, C1_4-alkylsulphonyl, methanesulphonamido, acetyl, nitro, cyano,
hydroxy, trifluoromethyl, triflnoromethoxy, trifluoromethylthio, amino,
methylamino, dimethylamino, or acetamido;
or

R3 and R4 together with the carbon atoms to which they are bound form a 5-

15  or 6-membered ai‘omaﬁc or heteroaromatic ring, which optionally is independently
substituted in one or more positions by halogen, methyl, methoxy, methylthio,
methylsulphonyl, nitro, cyano, hydroxy, triflucromethyl, triflucromethylthio, amino,
methylamino, dimethylamine or acetamido;

‘ Rs and'R5 independently of each other are hydrogen, CI-C4—aJkoxy-C§-C4-

20  alkyl, hydroxy-Cz-Cy-alkyl, C;-Ce-alkyl, Co-Cg-acyl, aryl, heteroaryl, aryl-Ci-Co-

alkyl, heteroaryl-C;-Cq-alkyl, aryl-C;-Ca-acyl, heteroaryl—Cl—Cz-acyl, and wherein
any aryl or heteroaryl, alone or as part of another group, may be independently
substituted in one or more positions by C1_4-alkyl, C1.4-alkoxy, Cy_g-alkyithio,



any aryl or heteroary], alone or as part of another group, may be

I ndependently substituted in one or nore po sitions by d -4:-alkyl, CI
-4-al koxy, C 1-4-alkylthio, 6 MAY 2005 WD 02/40457 PCT/ SEOl%%iWOZ
C2-4-acyl, C 1 -4-alkYlsul PhOnYl, cYanOQ nitrQ, hYdrOxY, C2-3- erqq;I ,
C2- 3- akn WO 0289452 onet hyl , trifl uor ompthyl, trifluoromet hB&ASHAMGTEN,

di met hyl ami no, or nethylanino; or R5 and R6 together with the nitrogen atom
to which they are bound forma 5 saturated heterocyclicring having 4-7 ring

menber s ich ri ont.ain an__addi t4d onal t erpat and . whi ch maybe
Subst ¢ utH AR g riof B, SipoRio ity 07 SHRERATC AN, on:

sel ect ed ffRoMmBRAYD IR, triffRérioeYhox9 Khlo RN @yethylaftloNor= 1-3; 10 and
pharmaceutical |l y acceptabl e 'salts, hydrates, geonetrical isoners, tautoners,

optical imehglsindd@xi des and prodrug forns thereof. In case the conpounds
of formula (1)_can. be in the formof optical isopers, he i nvention
conpri ses the R&é’éﬁlr&ﬁ tﬁ%‘?@%‘l’fr"@"ha © RErqseq atom to Wﬁﬁg‘\i‘hﬁ’ﬁ?i’%‘ﬁ@rﬁ’%lﬂners as
such. .15 j.n. cAas f GQNtal r ich may exist
i Sut S8 Bk RRTRAL Bl T Al b e b R g RO T T T he
conpoundsad@stionabhdtermion xidwaih mhgrtecibktituied b9 hdthy, eanmayasdsypf formula (1)
can be in the formof geonetrical 1soners, the invention conprises the
geonet ri cal i sRysrigdecgener b sulwstitriext salerded fiem dafogen 2fethyl, aethiokgrandspect, this
i nvention provides a method for preparing a compound of this inventiori. “The
met hod | @ioegndonverting a conpound of fornula (11): R3 ;~-N Hall Hal 2
01) to the just-ngntioned conmpound. In fornmula (n), R3 and R4 independently
of each ot her Iélir_elrlﬁydrogen, methyl, 25 C 1 -4-alkyl, aryl, heteroaryl
wher gpn  adndl prafeladeatieslBadcktpt 5116 baHdeBydrite, ZebieicAEisombRStatilowley] 1 N one or
‘nore positions independently of each other bty bal ogen, C -4- _

optical isomers, N-oxides and prodrug forms thereof.

In case the compounds of formula (I) can be in the form of optical isomers,
the invention comprises the racemic mixture as well as the individual enantiomers as
such.

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

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

20 In another aspect, this invention provides a method for preparing a compound

of this invention. The method includes converting a compound of formula (I):

Rajiq]:ﬂah

R4 Haly (ID)
to the just-mentioned compound.
In formula {IT), R3 and R4 independently of each other are hydrogen, methyl,
25  Cj—g—alkyl, aryl, beteroaryl wherein aryl and heteroaryl residues in turn may be
substitirted in one or more positions independently of each other by halogen, C1_4-
alkyl, C1-g-alkoxy, C1.4-alkylthio, C1_4-alkylsulphonyl, methanesulphonamido,
acetyl, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, triflnoromethylthio,

amino, methylamino, dimethylamino or acetamido; or



al kYl , Cl4-al kOxY, d-4-alkYlthi Q C-4-alkyl sal phonyl, nethanesul phonam do,
=Ayl, nitro, cyano, hydroxy, trifluoronmethyl, trifluoronet hogy y
trifluoronmethyltbin, am no, methylam no, diniethylamno or CGeM%mZU(% or 16
MAY 2005 wde&A57 PCTI SE01/ 02570 R3 and R4 toget her w tpgTisEe/@8rdon at ons
to which they are bound forma 5- or—&-nenmbered aromatic orheteroaronatic
-ring, which nmaybe, substituted in one or nore positions by hal ogen,

- nothyl, methoxy, methylthio, nethylsul phonyl, nitro, cyano, hydroxy, _
trifl uor omet hyRg andiR4itpgetbaewitly the lgimbon atemsdo whichhiheningbousd frmetSay| arni n or
acet am do;_ and each, of | 1 d Hal 2. i.ndependent | s, hal.ogen. I n farther
anot her a é—ae,rfl}qg%d F]W:;ﬁf Pf)ﬁeqf)rf’gﬁnﬂggmfgfe gl?r%ﬁ hgguhgﬁeg%p%ge% fornul a

- (1) abovenhal hdisifods by Kitd | kthBR0 Ghy1836) Shéthbul 1%&?&“00 provi des

.a phar rraceu?elr%al cosrrp}ési tgl%g%metﬁ%l, corrpjrafsi ngya c’orrpoﬁlndfﬂ{"glﬂg:1 ording to formul a

(1) abovecysno} Inelraxcy,ittifuormmeths], iftuoromethyldiajdnyindagethleming, t h a

phar maceutjcal |y acceptable carrier and, if desired, other

-.phar micol gretyliping-or apetamidosead | n yet another aspect, the invention

provi des a net t e ' n or animal subject suffering
P L, g Sheloctit. 8o palip

froma scrotonrn-rela par "5- is HI2. receptor-related,
especi al |y eat jifirithes Sicliedr SspeBt tHelifebn@bh Yrodhid@sithe/ conifimay addbiiigher S,

schi zophreni a, nood di sorders, anxiety disorders, pain, substance abuse,
sexual dyfpmnbx@oahoveden ysepsthersn urinary di sorders. Another aspect of the

For the nahuf aStlROBE SR AT BRdBROPD PRy i LATTHRESE] SBR, of ofi p
rel atRd diRessng P8binbsMidictirdRn il Armher@Pivtive he iRl REve RERAMNA! | v eating

‘disorders, particularly obesity-, nmenory disorders; schizZophrenia, nood

di sor der sprefesably tuggthtr sothdeptermisauntically abesptabdecantersad, if deaimtd, athef unct i ons,
epi | epsy and uri.nar disorders. Finally a nethod for nodul ati ng 5HT2.
receptor ¥ ?q;ﬁglPéuYa??hé{Eﬁ%@P'of the 25 invention. Detailed DescjRt~ion of

the Invention , yet another aspect, the invention provides a method for the treatment of a

human or animal subject suffering from a serotonin-related disease, particularly 5-
15 HT,, receptor-related, especially eating disorders, particularly obesity; memory
disorders, schizophrenia, mood disorders, anxiety disorders, pain, substance abuse,
sexual dysfunctions, epilepsy and urinary disorders.
Another aspect of the invention provides the use of the compounds according
to formula (T} above for the manufacture of 2 medicament for the ireatment of a
20  serotonin-related disease, particularly 5-HT3. receptor-related, especially eating
disorders, particularly obesity; memory disorders; schizophrenia, mood disordes,
anxiety disorders, pain, substance abuse, sexual dysfunctions, epilepsy and urinary
disorders. |
Finally a method for modulating SHT . receptor fimction is an aspect of the

25  invention. |

Detajled Description of the Invention
According to the present invention, a class of novel compounds has been

developed which bind to the 5-HTy receptor (agonists and antagonists) and which
30  therefore may be used for the treatment of serotonin-related disorders.
First, the various terms used, separately and in combinations, in the above

definition of the compounds having the general formula (T) will be explained.



According to the present invention, a class of novel conpounds has been
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which 30 therefore may be used for the treatraent of serotoni ated
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het ermar yler£but¢l pafiyl, mc:pehnyﬂdnemylgandmd;eb(y]and 3- pyridi nyl aodyl and the like.
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het eroa-ryl residues, such as heteroatyl- CI -C2-alk)4 and aryl-C, -
vinyl, 2-propenyl and 1-methyl-2-propenyl:

15 C;-Cs-alkoxy-Cq-Cy-alkyl may be straight or branched. Exemplary groups
include 2-(methoxy)ethyl, 3-methoxy-1-propyl, 4-ethoxy-1-butyl and the like.

Exemplary aryl-C;-Cz-acyl include benzoyl and phenylacetyl. Exemplary
heteroaryl-C-Ca-acyl include nicotinoyl and 3-pyridinylacetyl and the like.

Cy_4-acyl may be saturated or unsaturated. Exemplary acyl groups include

20 acetyl, propionyl, butyryl, isobutyryl, and butenoyl (e.g. 3-butenoyi).

Halogen includes fluorine, chlorine and bromine.

Where it is stated above that aryl and heteroaryl residues may be substituted,
this applies to aryl and heteroaryl per se as well as to any combined groups
containing aryl or heteroaryl residues, such as heteroaryl- Cy-C,-alkyl and aryl-C;-

25  Cy-acyl. | |

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

The term "prodrug forms" means a pharmacologically acceptable derivative,
such as an ester or an amide, which derivative is biotransformed in the body to form

30  the active drug. Reference is made to Goodman and Gilman’s, The Pharmacological



25 C2-aCyl. The term "N-oxi des" neans that one or nore nitrogen atons, when
present in a conpound, are in N-oxide form (N-+O . The term "prodt fornms"
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aci d, ph%ﬁgrﬂhgrmg@ejuqcamggt ic acid, glycolic acid, naleia acid, inalouic

acid, oxalic acid, toluenesul phonic acid, methanesul phonic acid, famaric
aci d, succi ni ('Pheingacettigaliynieeptabls silts'binesi saltashith dveplrarinacentically ascor bi ¢
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R3 amgl Rés aydroger tidozitd, hydrogeteiwanddethydioghy thdadpe sylfuriel aoiie phasphomid hyl . Wen
20 R3 and R4 forma rjng.together, with the ring carbons to which they are
bound, s@€l, aceticiagigd, c‘%%ce? %ﬁwﬁsﬂz%@m@l‘gw@%ﬁﬁl oxal i ne) or thi ophene
(to give ' =~ hp. | Wien: kT ALk : ] e preferably
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acid, citric acid, benzoic acid, ascorbic acid, and the like.

R; is preferably hydrogen or methyl. Most preferably R; is hydrogen.
15 . R; may also serve as a nitrogen protecting group, and then R; is ¢-
butoxycarbonyl (+-BOC), benzyl, or trityl.
R, is preferably hydrogen or methyl (especially in the 2-position of the
piperazine ring).
R3 and R4 are preferably (independentiy) hydrogen, halogen or methyl. When
20  Rg and Ry form aring together with the ring carbons to which they are bound, sﬁch a
ring is preferably benzene (to give quinoxaline) or thiophene (to give thieno[3,4-
b]pyrazine). When substituted, the rings are preferably mono- or disubstituted,
preferably by halogen or methyl. |
When Ry is other than hydrogen it may occupy any available position of the
25  phenyl ring. |
The group —CHz2N(R5)(Re) may be attached to the orio-, meta-, or the para
-. position, relative to the alkylenedioxy side-chain, of the phenyl ring, preferably the
meta position.. '.
1 in formula (I) is 1-3 where n is the number of methylene groups. n is
30  preferably 1, having the meaning that the two oxygen atoms in formula (I) are spaced
between a ~-CH,CH;- group;
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such 20 as eat peci al Lt maém di sorders, such as
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restrict egeli@inePyrfBlidine, piperazine, homop:perazme, morpholine, thiomorpholine, or
piperidine. The saturated heterocyclic ring may be substituted by methyl, oxo, or

{2
2-
ne;
e

15 hydroxy.

' As mentioned above, the compounds of the present invention are useful for
the treatment (including prophylactic treatment) of serotonin-related disorders,
especially
5-HT,, receptor-related, in a human being or in an animal (including e.g. pets), such

20  as eating disorders, especially obesity; memory disorders, such as Alzheimer’s
disease; schizophrenia; mood disorders, including, but not restricted to, major
depression and bipolar depression, including both mild and manic bipolar disorder,
seasonal affective disorder (SAD); anxiety disorders, including situational anxiety,
geheralised anxiety disorder, primary anxiety disorders (panic disorders, phobias,

25  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.

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

30  adiagnostic agent.

The compounds of the general formula (I) above may be prepared by a

method of this invention, or by, in analogy with, a conventional method. This



depressi on and bi pol ar depression, including both mld and mani c bi pol ar
di sorder, seasonal affective disorder (SAD); anxiety disorders, i n%b udi ng
situational anxiety, generalised anxiety disorder, primary aﬂ|_>5i\‘é®’y2 5

di sor der swigpanrkgxsdi sorders, phobias, 25 obsessi v?-conpul sipmer/skoiasagr s, and
post-traumatic stress disorders), andllsecondary anxiety disorders (for
exanpl e anety associ ated with substance abuse); pa* substance abuse; sexual
dysfunctions; epilepsy and urinary disorders, such as urinary incontinence,
The conpanmergicafreldies ormeibods dfmadomgi compomndsadiaoy reludest heminn  may be used as
30 a diagnostic agent., The conpounds.of the general formila above may be
o epar e BTG OLDS Y AT TG o FomBrus Of Fanalia SR et

.convent i 1d ‘Tég{;&’r Thiss: Aefindi 1220 WO 02/ 40457 PCUSC01102570 invention
relates to nmetho of0 maki ng conpounds of any fornul ae herein conprising
reacti ng any oRer edanipieesghowinin Svheme by alsomporindrofdbamlo@) maghs ed herein

I ncl udi ng any processes delineated herein, For exanple, as shown in Schene
-1, a sonpuepatedby fostitdating b rompyind of fpraym@Bowherein Haltis halegeniand Ra conpound
of fornmula (11), wherein Hal is halogen and R3 and R4 are as defined above,
-wi t h an agipopeizatdefipepatrre; with of apporpriatepip@izine ehifomeida (0B, whendink- ) have
the sane neaning as mformula (1) and where RI maybe a suitable nitrogen
prot ect i Ny grbRphawiths same meanipg as bdomyla O andmhetseR oxgebe deuitable t o provi de
a conpound of formula (M The reactjon js carried out in a sqlvent, such
as, |0 acEieHt PiolesHIgisERRn@ichag ity henzgt erfai-Rutasyparbanyl o xeyide 2

NN- di et hyl f.or ' P!(I“)) Iy ' . | v.e uch as

DIVF/ di oxa%oép%op irggga ‘%zl 'n t'ﬁ%e%%?dgglelﬁscéeméﬁj&@ugggeﬁlefs(tugi?ﬁgg’ K2CO3, Na2CO3,
CS2C0Q, Naeldnittild, didxdna)tetishydFfiiran (THID, »ndutdnol N, FkdimettiylfOmzfide C for 1-24
hours. The conpound of forpula (Mis reacted wwth a diol of formula (V),

wher ei n  @3VF}, on i a pstusepksoleatsisaeh asdDME/dioxang) eptionplly inghe prosense
i nt er medi VI)., Th acti IS ryi ut. i:n a solvent, such as,
di mane, 1‘%5;“[9%9«??""]&9? %éf:ﬁéﬁ&%?&g)% h@q?ﬁkﬁasﬁn%l?%%s ©fT ¥ase such as
K-t -BuO m'ﬁt'éﬂ%°%l—%h5&%. i ke, at 0-150 OC for 1-24 hours.
The compound of formula (IV) is reacted with a diol of formula (V), wherein

15  n has the same meaning as in formula (I), to provide intermediate (VI). The reaction

is carried ont in a soivent, such as, dipxane, THF, DMF or pyridine, and the like, in
the presence of a base such as X-+-BuQ, Na-#-BuO, NaH, or the like, at 0-150 °C for
1-24 hours.

Intermediate (VI) is reacted with a hydroxybenzaldehyde compound of

20 formula (VIL), wherein R; has the same meaning as in formula (I), to provide the
aldehyde intermediate (VII). The reaction may be carried out in the presence of
diethyl azodicarboxylate (DEAD) or 1,1°-azobis(V,N-dimethylformamide) (cf.
Tetrahedron Lett. 1995, 36, 3789-3792), preferably DEAD, and triphenylphosphine
(PPhs) in a solvent such as THF or dichloromethane (Mitsunobu reaction; see: Org,

25  React. 1992, 42, 335-656.).

Subjecting intermediate (VIII) to a standard reductive alkylation procedure
' (such as described in J. Org, Chem. 1996, 61, 3849-3862), with an appropriate amine
of formula (IX}, wherein Rs and R4 have the same meaning as in formula (D), results
in a compound of this invention {I).
30 When R; in formula (T) is a nitrogen protecting group as defined below, the

subsequent N-deprotection may be performed under standard conditions, such as



Internediate (VI) is reacted with a hydroxybenzal dehyde conpound of 20
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the aldehyde internediate (VII1). The reaction may be carri e]dg Wﬂ? 25951 t he
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Ni trogen protecting groups are known in the art and include those descri bed
in TW @& 1.and P.G M Wits, Protective Goups in Oganic Synthesis, 2d.

‘Ed., John ey and 5 Sons (1991) and subsequent editions thereof. Schene
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An obtained compound of formula (I) may be converted to another compound
10 of formula () 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 sailt. A pharmaceutically
acceptable acid addition salt may be obtained by dissolving the free base in a suitable
orgauic solvent, such as ether or in 2 mixture of ether and methanol, and treating the

15  solution with an acid, in accordance with conventional procedures for preparing acid
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acid, and the like. The conpounds ormula (1) may possess one or nore
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optical isonmers, e.qg.,_as a pure . enautioner, or as . mxture of enantioners
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' enantiomers is well known in the art and may, for example, be achieved by fractional

crystallization of salts with optically active (chira_l) acids or by chromatographic
10 separation on chiral colurmns.

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

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

20  arabicum, lactose, microcrystalline celtulose, starch, sodinm starch glycolate, calcium
hydrogen phosphate, magnesium stearate, talcum, colloidal silicon dioxide, and the
like. Such compositions may also contain other pharmacologically active agents, and
conventional additives, such as stabilizers, wetting agents, emulsifiers, flavouring -
agents, buffers, and the like.

25 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
solutions, suspénsions or emulsions for parenteral administration, sprays, .g. a nasal
spray, transdermal prepatations, e.g. patches, and the Iike. |

30 As mentioned above, the compounds of the invention may be used for the
treatment of serotonin-related disorders in a human being or an animal, such as eating

disorders, particularly obesity, memory disorders, schizophrénia, mood disorders,
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dependi nglescrigiiondhdreinywigizefthe present innshtion tuits fllegerent yApublieatiopsci fi c

COMPONNT RO e . {06 ELABOhIG 15 2Rkllch o g gy of action of that

conpddnd,

| EXAMPLES
General:
NMR spectra were recorded on a Bruker Advance DPX 400 MHz
20  spectrometer at 25 °C. Chemical shifis are given in ppm relative to tetramethylsilane.
LC/MS data were obtained using an HP1100 hplc system coupled to a Micromass
platform LC maés. spectrometer running MassLynx. Details of the hplc are: Column,
Phenomenex C18 Luna, 30 x 46 mm at 40 + 1 °C. Eluant gradient T=0, 95% (0.1%
formic acid in water) and 5% (0.1% formic acid in acetonitrile, then a linear gradient
25 to T=2.5 min, 5% (0.1% formic acid in water) and 95% (0.1% formic acid in
 acetonitrile), then a further 1 min at these conditions, Eluent flow rate was 2 mI./min.
Detection was by UV diode array at window 210-400 nm. Alternate +ve and —ve ion
APClmass spéctra were collected throughout the 3.5 min, scanning between 100 and
650 niass units. High resolution MS were obtained on a Micromass LCT
30  spectrometer. Developing solvents for TLC on silica were di-isopropylether or ethyl
acetate/light petroleum mixtures.



5 age, body weight, general health, sex, diet, node and tinme of
admnistration, rate of excretion, drug conbination, the severity of the
condition to be treated, and the patient undergoing therapy. Th&Add00dy
dosage mewpo 2ew4Emxanpl e, range from about 0.001 ng to abadu/sEdDoasng per
kilo of body weight, adm nistered si‘n%ﬁy or multiply in doses, e.g. from
about 0.0 1 ing to about 25 ing each. Normally, such a dosage is 10 given

~orally but rpar'enteral adm nistration may al so be chosen. The specific

exanpl es BEAMPEEL to be construed as nerely illustrative, and not

furt hor ePAREIRRIT 2 (Eme Y Eati ety NoSenPolBlolbytiafe L0 pocod”

oxtent. AblebagrrbiihooRlPei kBl Bl b, Bt fi oy

reference,| %Qﬁi& LArSd X @%{\ﬁh %ﬂ@&%ﬁb%‘ﬁ% re recorded
on a ruk%‘%rﬂgé\ vancaé 40000|?/|I—|z 0 sp gtcrorreter at 25 *0. 4 esﬁgecal shifts

-are gi venaiRixRReoreV-Bob pek@ideql | TRt f5 %ﬂuﬁ?‘,%gco-j% £ 3 aneY) en®bt ai ned

using an BP I 100 hplc System coupled to'a Mcromass platform LC nass

spect r onep grdichlorpycazides(9120q, 1.7 Dahal) s awfonithits (100 enlgrveas sGakdari00 Phenonenex
Cl18 Luna, 30 x 46 mn at 40 + 1 OC. Rhia-at gradient T= 0, 95% (0.1% formc
aci d i n wet 6ir)40en dtEXtedddioh n¥xfune wae cacemiratal, disedload tnrtolvene, twmiteda | | near
gradient 25 to T= 2.5 min, 5% (0.1%formc acid in water) and 95% (0. 1%

f orm ¢ acwithivateradeed@Mig8Okeind ¢doeententddu Thévesidue was patifiedbg e
conditions-Eluent flowrate was 2 nL/mn. Detection was by UV diode array
at wi dowclzedatngoanhy;onsilicrgehueng {ndueag@iOde (T:dhas dpeyt togyve 183axtra were

Fi g T esof 00V TS ikt BadiitobES wle Gl P GrebaNer () Dpdaetdnetty .

Devel opi n?%%&(%ent s for TLC on silica were di-isopropyl ether or ethyl
é

acetate/l troleum m xtures. 16 MM 2005 WD 02140457 - 15-

PCTYSEQ / 02570 EXANDLE 1

2- (1 - Pi perazi nyo- 3- ~2- p- (4-roor phol i nyl net hyl ) phei i oxyl et hoxy} pyr azi ne.

Step 1. 2Stepl2o2ef33(uraBitoky¢tarbonylcbpipsnsdinyl)-3+piaazinyloxy)ethanoli The. The title

15 title compound was prepared according to the procedure described in WO 00/76984.
KO-#-Bu (9.92 g, 103 nunol) was added to a mixture of the product obtained in step 1
(18.14 g, 60.7 mmol) and ethylene glycol (25 mL, 448 mmol) in pyridine (125 mL) at

85 °C, The reaction mixture was stitred for 15 h and then poured into ice-water and

extracted with toluene. The organic phase was dried (MgSQ4) and concentrated. The

20 residue was purified by chromatography on silica gel using toluene/EtQOAc (1:1) as
elnent to give 16.9 g (85%) of the title product. HRMS m/z caled for CqsH4N404
(M)* 324.1798, found 324.1784.

Step 3: tert-Butyl 4—{3-[2-(3-i‘ormylp]1enoxy)ethox}r]-z-pyraziuyl}-l-
25  piperazinecarboxylate. .
A solution of the compound obtained in step 2 above (1.5 g, 4.7 mmol) in dry
tetrahydrofuran (THF; 10 mL) was treated with 3-hydroxybenzaldehyde (0.74 g, 6.06
mmol) and triphenylphosphine (1.59 g, 6.06 mmol). This solution was stirred at room
temperature then treated with diethyl azodicarboxylate (0.96 ml., 6.06 mmol) in dry
‘30  THF (5 mL). After 1 hr, TLC indicated some remaining 2-f3-(4-teri-butoxycarbonyl-
1-piperazinyl)-2-pyrazinyloxyJethanol. The reaction was heated at reflux under



5 conmpound was prepared according to the procedure described in WO 00/ 76984.
A rodxture of N-Boc~pipcrazine (11.47 g, 61.5 mol), K)CO3 (8;5 g, 61 mol)
and 2,3-dichloropyrazine (9.20 g, 61.7 mmol) in acetonltrlle‘iﬁm i) was
stirred at 100 OC for 40 h. The reactlon m xture was concentr at ed,

di ssol veawpm2i84ilene, washed wth dried (MgS»™4), mmmzmorat ed.
The residue was purified by jo chronme ography on silica gel using
tolune/ Et CQAc (7:3) as eluent to give 18.3 g (100% of the title product.

HRVS )i j | C13111911402 W 298, 1197, 120

2- f 3-%|4J té?ggﬁjﬁgéﬁ%e%e&ﬁﬁ@@ gool foxaomyteppppiuge gy VA h %%ﬁWSiS_eThe 15
titl WO

00/ 76054, TR Ty TPERERnAEGRL £l Qé#%‘&%mﬁﬁﬁgﬁgﬂ%‘ﬁ%% BPORTE b product
obt ai ned 3.03 ﬁﬁmn),ldmthjﬂ&z&dicgrboﬁﬁaté (txﬁmm 30Kimetdlydndne gl ycol (25 i, 448
inmol) in yr|d| ne (125 mL) at The reaction m xture was stirred for

15 h and ¥ @ldplilﬁd@( &@gmépémﬂhth@&hmétaémvﬂpmm@euéh@ The organic

h d d |\/ ted. Th 0 fied b
b R 0 VTN Al o B 00 v
16.9 g (8p Iiﬁrﬁdshl cSlubirPS G licd E%hﬁﬂig%ﬂi‘b&fbl&ﬂﬁ eltobitgNOdie (ACH
324. 1798 nd 324.1784. Step 3. tert-Buty

4-13-12- ((a-moﬂ%qslﬂltmshndﬁﬁtglob@%}@w&zpmgﬂl@tabacﬁlﬁuﬁeqx&nhﬂiiﬁf@dﬁr boxyl ate. A

sol ution of the conpound obtai Ded in step 2 above 7 mmol in dr
Do e oGS { Petes SHn 33 e, 445 kmeaihirk s G0 BFOF By uHbal dorads (0. 74 g,

Stirred sk dorm. B AL RD: PSR Bhar oo Ch di ethyl " azodi carboxylate
;_(0 9GgniL, 6.06 rum1) in dry 30 TBF (5 nL). After | hr, TLC indicated sone
eI ka8 OB R RY o2, ] oY) el

PCTI SPOlJﬂHEZiﬁyl)#ﬂ-pimMnémbMtet hen left to cool to roomtenperature

overni ght. TLC again sh unr eaoted starter. The ture_ was treated with
furthe? 4 preshsa % éldebmcfrfanstgpégl H%%L%%Wﬁnafea%ar boxyl at e
0.5 nm_, 0 I th

g 0.5 aﬁ g@h;q){g am?{%%@r Qﬁ%é@ﬁﬂﬁ HAEE (930092 mind§ 38! ), then

15  molecular sieves and sodium triacetoxyborohydride (52 mg, 0.25 mmol). The
mixture was stirred at room temperature for 5 h (TLC monitoring). The solution was
filtered and the filirate was treated with an excess of saturated aqueous sodium
bicafbonate. The ether extracts were separated and dried over magnesium sulfate.
The mixture was filtered and solvent was removed in vacuo to give 54 mg (65%) of

20  the title product as a yellow oil. Pure by NMR. "H NMR (CDCls) & 1.4 (s, 9H); 2.35
(m, 4H); 3.4 (m, 10H); 3.65 (m, 4H); 4.3 (m, 2H); 4.65 (m, 2H); 6.75 (d, 1H); 6.9 (m,
2H); 7.2 (t, 1H); 7.5 (s, 1H); 7.7 (s, 1H).

Step 5: 2-(1-Piperazinyl)-3-{2-[3-(4-
25  morpholinylmethyl)phenoxy]ethoxy}pyrazine.
The product from step 4 above (54 mg, 0.11 mmol) was dissolved in dry ether (20
mL), stirred at room temperature and treated with hydrogen chloride in ether (~6 M;
5 mL). The resulting white suspension was stirred for 2 h, then quickly filtered off.
The hydrochloride salt (hygroscopic), was dissolved in water and neutralized with
30 sodium carbonate. The free base was exiracted into dichloromethane. The organic
layers were dried magnesium sulfat, filtered, and concentrated in vacuo to furnish 13
mg (29%) of the title product as a pale yellow oil. LS/MS purity 100%. "H NMR

(CDCls) § 1.8 (b, TH); 2.45 (m, 4HJ; 2.95 (m, 4H); 3.45 (s, 2H); 3.55 (m, 4H); 3.7



5 (reaction conplete by TLC). The volatiles were renoved in vacuo and the
resi due was purified by flash colum on silica gel, cluting w tﬁmﬁge@ Ieum
et her/ethyl acetate (2:1). This furnished 0.33 g (16% of thé Eroduct
as a col Gyhessesey! . 1H NVR (CDC13) 8 1.5 (s, 9R); 3-5 (becr/&dlh2sré. 45 (m
2TD; 4.75 (m 2R); 7.2 (d 1H); 7.45-1%- 111); 7.5 (m 2H); 7.6 (s, IR;
7.75 (s, 111). 10 Step 4. tert-Rutyl

"~ 4-(3-12-[ 3-(4- nmor phoUnyl net hyl ) phenoxyl et boxy) - 2-

pyrazi nyl §m) 4H); Miﬁﬁﬁhérﬂ@(%maﬁéﬁ (d ARG, 95@!11,2531 125 ¢ 1H; 1.55(sal dehyde from
step 3 abﬁ@ﬁ _i]é} , 0.166 mml) in 1,2-dichloroethane (5 nL) was treated
Wit h nor phBYi @?’e?ﬁﬂg 0,22 nmml), 3A 15 nol ecul ar si eves and sodi um

_triacet oxyborohydride (52 ng, 0.25 nurtol). The mxtire was stirred at room

tenper at uife kilowinl cotpbuidrOfrefikkd aldlSecil glﬁ-déﬂ 14ibfpxed and the

filtrate was treat th an ex s of sa ueols so
bi car 130naf&myTﬁl&nGk?PﬂlOE}(]t-Z-pﬁﬁﬂnyﬁFbp@exmmat&’ﬁb)@rtnﬂe (bbtatebdindBrampinesi um

sulfate. Thu n-tixture was filtered and solvent was renoved in vacuo to

gi ve 54 ,$i@gtﬂe)a5¢ﬂ@creﬂ1ﬁ@tqu% product ‘as a yellow oil. Pure by NVR 111
NMR (CDC13) 5 1.4 (s, 911); 2.35 (m 4M 3.4 (m | OM 3.65 (m 411); 4.3
(m 211); 4.65 (m 211); 6.75 (d, 111); 6.9 (m 211); 7.,2 (t, 1M 7.5 (s,
IM 7.7 (gxAlfeLBtEp 5., 2-(1-Plperazinyl)-3-j2-P-(4 25

nmor phol i nyl net hyl )phenox et hoxyl pyrazi ne. The product fromstep 4 above (54
ng, 0. 112+#(hdtipenazinyd)- Hé[&éﬂpyrr@ﬂ;nm&yl)phmomethow}'pyramhmt r oom

terrperature and treated with chlaoride in et 5 n). The
r esul ¥ ng Yigl 84 %a d¥R uehy Wstﬂ (£BC1) SH'?@IhéﬁD c%ﬁ5e(F‘H§H} 2% ered of f.

with 30 S A LoDy 6 R ARk e R B X S A AR ot e

- The or gan{ic1H);, ane (s 11176 (elrlitpd rragne5| umsul fat, filtered, and concentrated

in vacuo to furnish 13 ng (29% of the title product as a pale yellow oil.
LSI M5 pur mw 1H NMR (CDC13) 8 1.8 (b, 111); 2.45 (m 411); 2.95 (m
4M 3.45 E $ 55 (in, 41-1): 3.7 16 MAY 2005 WO 02/ 40457 - 17-

ngll)%Ollggf( tplr(f%nygbg gg fg @Pnlethy1dt) ; 4.7 (t, 2H); 6.85 (dIM 6.95 (nb
plperamnylmethyl)phenoxy]ethoxy}pyrame .
Yield 56%. LS/MS purity 100%. 'H NMR (CDCl_v,) 82.15 (s, 3H); 2.35 (b, OH); 2.85
(m, 4H); 3.35 (m, 6H); 4.2 (m, 2H); 4.55 (rﬁ, 2H); 6.7 (d, 1H); 6.8 (m, 2H); 7.1 (t,

1H); 7.4 (s, 1H); 7.6 (s, 1H).

20
EXAMPLE 4

2-(1-PiperazinyD)-3-{2-[3-{(2-

methoxyethyDamino}methyhphenoxylethoxy}pyrazine.

Yield 37%. LS/MS purity 100%. "H NMR (CDCl3) § 2.8 (£, 2H); 3.05 (m, 6H); 3.35
25 (s, 3H); 3.6 (m, 6H); 3.8 (s, 2H); 4.35 (m, 2H); 4.7 (m, 2H); 6.8 (d, 1H); 6.95 (d, 2H);

7.25 (t, 1H); 7.55 (s, 1H); 7.8 (s, 1H). '

EXAMPLE 5
‘ 2.(1-Piperazinyl)-3-{2-[3-{(isopropylamino)methyl} phenoxylethoxy}pyrazine.
30 Yield 60%. LS/MS pusity 100%. 'H NMR (CDCly) 1.1 (d, 65); 1.85 (b, 1H); 2.85
{m, 1H); 3.0 (m, 4H); 3.5 (m, 4H); 3.8 (5, 2H); 4.35 (m, 2H); 4.7 (m, 2H); 6.8 (d, 1H); 6.9
(m, 2H); 7.2 (t, 1H); 7.5 (s, 1H); 7.75 (s, 1H).



TH); 7.75 (s, IM The follow ng corrpounds wer e prepared analogously from
tert-butyl 4- (3-[2-(3 5 0

f or nyl phe- noxy) ct hoxyl - 2- pyrazi nyl | -1 - pi per azi necar boxyl ate (oﬂtﬁaml ?1[] ? n
Exanpl e w0,0280697 3) and the requisite amne. EXAMPLE 2 PCT/SE01/02570

2- (1 -PiperazinyD 3-12-[3-(1- pyrrol i dllgr‘ryl met hyl ) phenoy, yj et hoxyl pyrazine. ic
Yield 31% LS)MS purity 100% '11NVR(CDC13)81.7(m 4H);2.45(m4H);2.9 (m

4H) ; 3.4 zra 4F{23 3.5(s, 2M 4.3 (m 2R); 4.6 (m 2H); 6.7 (d, 111); 6.85
(in, 21 (~ 1H) 7.45 (s, 1H); 7.7 (s, 1H). EXAWPLE 3 15 -

2-(1- 3384 met hyl -1 - :

p| peraz I?riétefiy%}%lylé ﬁZL {(%)t hoxyl pyraz' me, Yield 56% LS/ M5 purity 100%
" HNI ~ &-%31 smbld)Rey(phShody)eiBo tahnedt) ;. 3-35 (m 611); 4.2 (m -
2M 455( eﬁﬂ?% iﬁg}? %ﬂ @B{ 7.1 (t, IM 7.4 (s, 111); 7.6 -
(a, 11DLC2M$)WWL1FQQ%2 (1-Pi perazi nyQ3 j2-[3+2-

nmet boxyet kyl ) am nol wpt hyl ) phenoxyl et hoxyl pyrazine. Yield 37% LSIMS purity
10007 4. '11 NUR (CbC13) 6 2.8 (t, 2M 3.05 (m 6H); 3.35 25 (s, 3R); 3.6 (m
6M 3.8 @74.35 (m 2H); 4.7 (m 2H); 6.8 (d, IH); 6.95 (d, 2H); 7.25
(t, 111 (E~ 1M 7.8 (s, 1R). EXAMPLES5

2-(1-Pi ge(r,[aglpaydz)mﬂ)-m&ﬁp -{Z- sopropyl am no) net hyl | phen0| Lyl et boxyl pyrazi ne.
Bo Yield 60% I\/Bourltﬁ/ 100% 'H NWR (CDC],) 6 1.1 (d, 61D, 1.85 (1~ 1R);
2.85 (Taydmyeghﬁda(tﬁm yliphenoxylethoxypyrgzing, 2M 4.35 (n4 2M 4.7 (ni,

21D; 6. 211): 7.2 (t, 1H), 7.5 (8, I|H: 7.75 (s, 114). 6 MAY
2605 V@C%%éﬁ@ﬁé% SEQI / 02570 EXAMPLE 6 2- (I - Pi perazl nyl)-3-~2-] 3-j ( 3-

PREPARATION OF PHARMACEUTICAL COMPOSITIONS

EXAMPLE: Preparatlon of tablets

Ingredien mg/tablet
15 L Active compound 10.0 .
2. Cellulose, microcrystalline 57.0
3. Calcium hydrogen phosphate 15.0
4.  Sodium starch glycolate 5.0
5. Silicon dioxide, colloidal 0.25
20 6. Magnesium stearate : 0.75
The active ingredient 1 is mixed with ingredients 2, 3, 4 and 5 for about 10
minutes. The magnesium stearate is then added, and the resultant mixture is mixed
for about 5 minutes and compressed into tablet form with or without film-coating. )
25

" Pharmacological tests o
The ability ofa compound of the invention to bind or act at specific 5-HT
recepior subtypes can be determined using ir vitro and in vivo assays known in the
art. The biological acﬁﬁty of compounds prepared in the Examples was tested using
30  different tests.



met boxyphenyl am no) net hyl ) phenoxy] edt oxy} pyrazine. LC M purity 100% 5
EXAMPLE 7 2-(j-Pjperazjnyl)-3-(2-f3-j(2- .

hydr oxyet hyl ani i no)i ni et hyl | phenoxyl et boxyl pyrazi ne. LCI M5 pur i1t5yM@'7Zﬂﬂ56. 10
PEPAPRAT I 02R0£#IARVACEUTI CAL CON20S EXAMPLE: Pr epar &(TWEOD625T@bI et s

I ngredient ng/tabl 15 1. Active conpound 1010. 2. Cell ul ose,

m crocrystalline 57.0 3. Cal ci um hydrogen phosphate 15.0 4. Sodium starch
glycolate 5.0 5. Silicon dioxide, colloidal 0.25 20 6. Magnesi um stearate
0. 75 The Ad8nityeass@q¥redient 1 is nixed with ingredients 2,3, 4 and 5 for
about 10 mn [ : | B ( : esul t ant
mxture is t %@%E@?Rc@% n&?ﬁeﬂé@}a{ﬁgﬁc ﬁ%ll#cé&s]%e rg}%ﬁgﬁ%a %er&t&a orr%avm'th or

-W thout fih bénpesfibn experZient) whereahd sglityalf chasdommpbngd bderiat dihnfondo conpound of
the invention to bind or act at specific 5-HT receptor subtypes can be

det er mi ndisplasierifl-labslied TR gund tomesbesssgrepaabiam atrangtectedr t | The

bi ol i cal | Vi.fy. of d i.h th I tested [
3011 oRtSy b Eelk g Rk PRBHESTe (R8RS G e oot b SRS W™ ar T ity aseay
The 5- HT2¢, HecePbScaftiiifid HroffmiP ARAY A6k nb B gl MorFfRER S diRSwaet er m ned  in

conpetition experinments, where the ability of each conpound Tn seri al
di | uti on defined using 5 M mianserin. Resulis obtained for exemplary compounds of the

invention are illustrated in Table 1 below. Typically, the SHTc receptor affinity
values (K;, nM) were in the range of 1 nM to 1500 nM, preferably 1 nM to 100 nM.

10
Table 1. 5-HT2c Receptor Affinity
Compound Ki (nM)
15 Example 1 18
Example 3 3

Efficacy assa;ﬁ e
The agonist efficacy g.j;ihe 5-HT» receptor of the compounds in the

20  Examples was detel'mirﬁ)y the ability of each compound to mobilise intraceilular
calcinm in transfected HEK293 cells, stably expressing the human 5-HT7 receptor

—

protein, using the calcium-chelating fluorescent dye FLUO-3 (Sigma, St. Louis, MO,
US.A).
Typically, the maximum responses of 5-HTy agonists were in the range of

25  15-100% relative to the maximum response of 5-HT (serotonin) at a concentration of

1 M.



di spl ace 3H | abell ed 5-11T, bound to nenbranes prepared froma transfected 5
BEK293 cell |ine stably expressing thzsghurran 5-HT20 receptor protein, was
rmonitored by Scintillation Proximty Assay technol ogy. Non-speci GilAf iindi ng
was defined using 5 ~M m anserin. Results obtained for exenplary conpounds
of the invention are illustrated in Table |I below Typically, the =2C
receptor affinity values (Ki, nDA) were in the range of 1 nMto 1500 nM
pref er @AMMS nMto 100 DM 10 Table | 5-HT2c Receptor Affmty Conpound Y'i
(DW 15 Exanple 1 18 Exanple 5 3 Efficacy ass The agoni st efficacy at the
5-HT2c receptor of the corrpounds in the 20 Exanpl es was determ ned by the

ability of gach O{Bi’ﬁi:lbﬂﬂ @%@hér’ﬁlslﬁ tgpgeel lular  calciumin transfected
BEK293 cel | s stgb y “expr essi mﬁa 5-HT2r receptor protein, using
t he cal ci um chel ating fluorescent dye FLUO-3 (Sigma, St. Louis, MO

US A). Typically, the maxi numresponses of 5:HT2r agonists were in the

range of 25 15-100%relative to the maxi num rigsponse of 5-HT (scrotonin) at

a concentration of Pm 6 MAY 2005 CLAI I\/E{,KjA compound of the general
formula (1): R | R~-N 6 R RNO ~4 -

Ry NN
N.

SO

(1)

wherein

R, is hydrogen, C1.4 alkyl, C3.4-alkenyl, C1.4~acyl, Cy.4-alkoxysarbonyl, 2-
hydroxyethyl, 2-cyanoethyl, tetrahydropyran-2-yl, or a nitrogen protecting group;

R is hydrogen, Cq.4-alkyl, hydroxymethyl, Cy.4-alkoxymethyl, or fluoromethyl;

Rz and R4 independently of ¢ach other are hydrogen, halogen, Cy.4-alkyl, aryl,
teteroaryl wherein aryl and heteroaryl residues in turn may be substituted in one or more
positions independently of each other by halogen, Cq.4-alkyl, C1.4-alkoxy, C;_g4-alkylthio,
C1 .4-alkylsulphonyl, methanesulphonarmido, acetyl, nitro, cyano, hydrox:, trifluoromethyl,

triflucromethoxy, trifluoromethylthio, amino, methylamino, dimnethylamino, or acetamido;
or
R3 and R4 together with the carbon atoms to which they are bound form 2 5- or 6-

membered aromatic or heterﬂa:omatic ring, which may be substifuted in cne or more
posifions by halogen, methyl, methoxy, methylthio, methylsulphonyl, nitzo, cyano, hydroxy,
trifluoromethyl, trifluoromethylthio, amino, methylamino, dimethylamine or acetamido;

Rg and Rg independeﬁtly of each other are hydrogen, Ci-Cy-alkoxy-Cy-Cy-alkyl,
hydroxy-C;-Cs-alkyl, Ci-Cg-alkyl, C;-Cg-acyl, aryl, heteroaryl, aryl-C,-Cy-alkyl, heteroaryi-

C-Cq-alkyl, aryl-Cy-Cy-acyl, heteroaryl-C-Ca-acyl, and wherein any aryl or heteroaryl,

alone or as part of another group, may be independently substituted in one: or more positions



R3 N~ ~NNRL wherein R is hydrogen, -4 allcyl, C3.4-al kWé”MA‘f 2005
Cd -4-acYl, Cl4-al koxyzarbonyl, 2- hydspxyethyl, 2-cyanoethyl,
‘tetrahydropyrm 2-yl, or a nitrogen protecting group; R2 is hydrogen, Cl-4;
-al kYl, hYdMXYluetfi A Cl . 4-al kOXYnethYl, 01- f[Uorcnethyl; R3 and R4

i ndepondently of each other are hydrogen, halogen, C 1 -4-alkyl, aryl,
hetcroaryl wherein aryl. and heteroaryl residues mturn may be substltut ed

in onebye]-geallel, (éparaﬂk@m Cndeqdbﬁﬂmﬂm-ewlﬁ@m aicheniphongly eyanoQiitrd,~- akl |

Cl - 4-al koxy, Cl-4-alkylthiog, - 4-al kyl sul phonyl , not hanesul phonat ni do,
acet y| hydmsys Gz-sc%%ﬂ %awa@swl ﬂnpmm;&%r%ﬂwpmethmmﬂm@ﬁ@pmxy,

tdflu E,Smet h% , .am no, ﬁﬁgﬁﬂﬁ}ll am no, dinuthylarnino, or acetam do; or X3
and R E&e {AH T B9t ®s Wwhich they are bound forma 5- or 6-

”e”bered arl@$tl Okgtcigeﬂzﬁ.?&ﬁh@ﬁéﬂ&ﬁ én%to&;&@@mc%%muﬁﬁ ot RSk t\s#1 ed incile

or nore pos al ogen, met hoxy; “met hyl t hi o, sdphonyl ,

ni tro, heiapRlic hﬁﬁélhﬁ%iﬁg 4-1 fihd iﬂéﬁib&’mméﬂ r,méR by béﬂ&ﬁ%ﬁ'ﬂ@&hﬁﬁﬁ& 'liht@maﬁr‘iﬂ no,
met hyl ami no, d| nmet hyl am nc or acetam do; R5 and R6 i ndependently of each

ot her &rewhiy R@ps@srumt@ﬁb:amﬁwl oyo,@hm:oxy bydr OXY- C2- C4- al kYI

Cl - C6- al kYI aryl -Cl-Q al k eroaryl

d - C2- al kyIRﬂg@’&%@F“OéZﬂﬂﬁ?ﬁ‘!“ Sr%oﬁ'?al é’-‘ hm‘éﬁe@g SBYaryl or
hetero?[[c?/ al one or as part of another group, nay be i ndependently

substi ed in ono or nore posi tions MM NO5 by Cl-4-alkYl, C-4-al kOXY,

Cl - 4-al kYl t hi=Q —8§24-acA d -4-al kYl sul Phol YI, MAQ, nitro, |1YCl MXY,

C2-3-al k=Yl, C2.3-a]kYftYl, fluO Onreihyil tan uorgnet hyl, triffioromethoxy,
hal ogeAnd PhRAREAGHpLL Yrﬁc%ﬁblﬁﬁﬁlﬁyﬁ%‘aﬁﬁﬁoﬁ?@mﬁ?ﬁ%@m@ 19GHRES, RRMOIGIEh t he
nitrog rma saturated heterocyclic ring
hav mgsﬁm%i%mr?éﬁhmﬁ&sto\?vﬁ Bﬁyﬁlgmfﬂgont ain an additional heteroatom and
whi ch may be substituted by net hyI oxo. or hydroxy; R7 is hydrogen or EL

substi tuent sel ect ed from_hal ogen, hyl et no and ot ho and n= 1-3;
2. The compound according to claim et X wherelexlg/ hydrogen or mét Xﬁ/yl

3. The compound according to claim 2, wherein R, is hydrogen,

4. The compound according to any one of claims 1 to 3, wherein R; is hydrogen
or methyl.

5 The compound according to any one of clairs 1 to 4, wherein Ry and Ry

independently are hydrogen, halogen or rethyl; or wherein R3 and Ry formi a ring together
with the ring carbons to which they are bound and the ring is benzene, to give quinoxaline, or
thiophene, to give thieno[3,4-b]pyrazine, and when the rings are substituted, they are mono-
or disubstituted.

6. The compound according to claim 5, wherein R and Ry botia are hydrogen.
7. The compound accordning to any one of claims 1 to 6, whetein Ry is hydrogen.
8. The compound according o claim 7, wherein Ry is hydroger. and the group

~CHoN(Rs)(Rs) is attached to the meta-position, relative to the alkylenedioxy side-chain, of
the phenyl ring.



and phamaceutically acceptable salts, solvates, hydrates, geonetrical

i soners, tautoners, optical iséneraﬂzN-oxides or prodrag forn&kﬁgeﬂﬁP

" The compound according to claim1, wherein R is hydrogen or 3. The
conmpound according to claim?2, wherein R is hydrogen, 4. The conpound
according to any one of clains 1 to 3, wherein R2 is hydrogen or nethyl. 5.
The conpound according to any one of clains | to 4, wherein R3 and R4

i ndependent|y are hydrogei 4 hal ogen or nethyl; or wherein R3 and R4 fQW a
ring together with the ring gcarbons to which they arc_bound and the ring is

benzene, tD gweseRReEnd asording torany opmehdaimsd 18, whewieRosm Rs bj pyr azi uu,

22%0“\1%%%3 I R PP S i Y B e SRS S e
CONPOpiEh] i@ﬁ@p@&aﬂﬁet&n@d}aypmmn 1A, thich@riolink) &g bipeRdikel s hydrogen,

8. The corrpound according to claim wherein R7 is hydroger. and the group
-CH2NM (& is attached to the neta- p05|t|on relative to the al kyl enedi oxy

si de- chai Mo ohen 16 _NVAY co nd according to
any one of \%| a.ﬂi © qOmRS Xa?/ﬁ%& P%“&ﬁag%ﬁﬁﬁ’gﬁi‘ﬂ%}&"{?ﬁ%e nitrogen atom
to which they are bound forma ring selec-ed fromazetidine, pyrrolidine,

pi perazi ne, honopi perazi ne, norpholine, thionorpholine, and piperidine. 10.
The conpoubl acthﬂrmmgpunéamwdmato@iamnl,achstedﬁtomg whereiri n ~ 1. 11. The

ZO?F qugf %3%“? giﬁgiﬁ% ] Wﬁ%%ﬁ%%%ﬁ%@%%ﬁgﬁ%??] Aoxyl pyr azi ne

2. (1 - Bipoiperaslinyt )33-1‘{2 [B-’ii Mﬂmylh::ldﬂi haRixetoRppPepdigs; hoxy) pyr azi u-,

2-(1I- erazi Ayl E nmet hyl -I pi pem nyl net hyl ) phenoxy] et hoxyl pyra2| n
e 2-(5) P1perazmyl))-3 {2-{3-( -me yl- -plperazmylmeﬂlyl)phenoxy]ethnxy pyrazine;

2- (1 - BRI T (3 B bR R b ASL TEBY HpsRR et ha. Ly =pyr
2- (| - Bi(piPigetidiyst)- 33{2~[2 {[(iiopxbpﬂmﬁmpmbtaynpha@ky]etmxﬂpadm%mwpxY) p-yrazine
and their pharnaco caII acceptabl e salts and solvates. 12,

Aphar ﬁh@&?@?léﬁllcalbb?ﬁﬁégtﬁblﬁéﬂ g@ieﬁrg a compound accor di ng to any one of

clains | to 11 as an active i ngrcdl e~ together with a ph&rintologicallY and
pharmaccutically acceptable carrier,

12. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 11 as an active ingredient, together with a pharmacologically and

pharmaceutically acceptable carrier.

13.  Use of a compound according to any one of claims 1 to 11 :n the manufacture

of a medicament for the prop]iylaxis or treatment of a serotonin-related disease.

14.  The use according to claim 13 wherein said disease is a 5-HT9, receptor-

related disease.
15.  The use according to claim 13 or 14 wherein said disease isi selected from

eating disorders, memory disorders, schizophrenia, mood disorders, anxiety disorders, pain,
substance abuse, sexual dysfunctions, epilepsy and urinary disorders.

16.  The use according to claim 15 wherein the eating disorder is obesity.

17. A method for preparing a compound according to claim 1, comprising

converting a compound of formula (I1):



13. Use of a conpound according to any one of clains 1 tol | :n the
manuf acture of a nedi canent for Iheqéréphylaxis or treatnent off ®AY 7005

© serotonin-related dig' -we. 14. The use according to claim 13 wherein said
di sease is a 5-Bl2c receptor- related disease. 15. The use according to
claim13 or 14 wherein said disease is selected ftom eating disorders,
menory di sorder, schizophrenia, nood disorders, anxiety disorders, pain,

substance abuse, sexual dysf §hsii H8hi | epsy and urinary disorders. 16.

The use according to claim15 wjerejln the eating disorder |; obesity. 17. A
nmet hod for preparing a conmpoy g to claim1, Waprising converting
a conpound of formula (I1): T¥2 3 T Yy 2005 R3 N Hall R4:tN wherein

k3 and R4 in : %ﬁﬁm gﬁﬁg@l - 4- |, aryl,
het er oaryl . g@gﬁ%{?%ﬁ%@% e@@%gﬁ;ﬁ@g@%’%@ T i}%{%lmy%’a%yl'ééﬁgﬁlbsti tated
in one helrks i 5 l; Cl

| e R S i A e e ) Bt R G or

met hav e sadrphasitioris dudependently of edchother by heloger ¥ (patkyl, CQyr4-filkotoy, O1e4-hy| |,
trifluoronethoxy, trifluoronmethylthio, amno, methylkniino, dinethylam no,
or acet aftylthio, Gu-mkﬂn\dplmnﬂ,ag@gmmphmdmawlmtmmmhydrom; ch they are
bound forma 5- or 6- nenbezed aromatic¢c or heturoaromatic ring, which may be
subst i t diBrarompthyh &ifporemeiaoxy, sailvqromsthylthip Amige methilemiino, net hoxy,

not hyl t h ] nitro, cyano, hydnxy, trifluoronethyl,

trifl uo%@%%‘i’%ﬁ%ﬁ&’%t hyl am no, di nethyl ammb ox acetam do; and each
of Hall and By and R4 togethensiitinthe\sarbiof atvatsagevhich they ilsdooahfrendads-of 6cl ai m 1.
18. The method according to claim 17, conprising: conlactinZ a conpound of
f or mul a ridrbered drhmatic onfpdernarontatit ongauwlicl inBy be sibsGiuidd ‘RDne M more

positions by halogen, methyl, methoxy, methylthio, methylsulphonyl, :aitro, cyano,

hydroxy, triffucromethyl, trifluoromethylthio, amino, methylamino, dimethylamino or
acetamido; and
each of Haly and Hal,, independently, is halogen;
to the compound of claim 1.

18.  The method according to claim 17, comprising:

contacting a compound of formula (IT) with & compound of formula (TID):
H

N
e

R (tD;
wherein R, is hydrogen or Cy-4 alkyl, Cy_4-alkenyl, Cq.4-acyl,
Cj.4-alkoxycarbonyl, 2-hydroxyethyl, 2-cyanoethyl or tetrahydropyrai-2-yl, or a nitrogen
protecting group; and
R; is hydrogen, Cy_4-dalkyl, hydroxymethyl, C,.s-alkoxymethyl or Sluoromethyl;
to form a first intermediate (TV);
contacting the first intermediate with a compound of formula (V):

HO/\H:? ’ v

wherein n is 1-3;

to form a second intermediate (VI);



~I  wherein R is, hydrogen or C -4 alkyl, C3-4-alkenYl, O .4-acyl,

Cl.-4~al koxycar bonyl , 2-hydroxyethyl 342-cyanorthyl ortetrahydropym -2-yl, or
a nitrogen protecting group; and R2 i S hY&9C% C 1 4-akl, hydrooantithy!, CI
. 4-al koxynmet hyl or ~luorotriethyl; to forma first internediate (TV);
contacting the fust internediate with a conmpound of formula (V): (OH "'14n
(V); wherein nis 1-3; to forma second internmediate (VI); 6 MAY 2005

cont aetvitadingthe ssponhihtérntedizieveith atompintdd of famko(fl): of foTrula (VJI): OH H
R \N\O (MVIl); wherein R7 is hyd en or a substituent selected from

hal ogen, nethyl, methoxy, and Xy, to forma third intermediate (VQ
contacting the third I nt er medi at/ thHa conmpound of form Aa (Dc)~ 'IRS
H N wherein R5 and R6 mdepep@éﬁ qu each ot her are hydrogen,

Cl - G 4-al koxy-C2-C4-al |l cyl, hydr d‘ig kyl, C-C6-al kyl, C2-C6-,wl.
aryl, huturoaryl, aTyl-C, -Crakyl, hete I-C - C2-al kyl , aryI Cl - CZ- acyl,

or hetero m%!@&yé an ne or
asi part of anot her grouf)e,mJ % |n entr%{halug%'étlt tgﬁé y(’)%ke or nore

posi ti onsthégy; C 1- 4-aUg4 Cl. 4- aI k OXY, C 1 4- al kYItth C2- 4- acYI, Cl
- 4~al kYI sU PhOnA cYang, nitfO -hYdroxY, C2-3- alkenyl,

to form a third intermediate (VIID);
contacting the third intermediate with a compound of formula (IX):
Rs
H-—N\
Rs (IX;

wherein Rg and Rg independently of each other are hydrogen,
C,-Cy-alkaxy-Cy-Cy-alkoyl, hydroxy-Co-Cy-alkyl, Ci-Cs-alkyl, Co-Cg-acyl, aryl,
heteroaryl, aryl-C;-C;-alkyl, heteroaryl-Ci-Cs-alkyl, aryl-Cy-Cz-acyl, or
heteroaryl-Ci-Ca-acyl, and wherein any aryl or heteroaryl, alone or asipart of another
group, may be independently substituted in one or more positions by C1.4-alkyl, Cy.4-
alkoxy, C1-g-alkylthio, Cy_g-acyl, C1._4-alkylsulphonyl, cyano, nitro, hydroxy, Cp.3-
alkenyl,

Cp_z~alkynyl, fluoromethyl, trifluoromethyl, trifluoromethoxy, halogen,
dimethylamine, or methylamino; or

Rs and Rg together with the nitrogen atom to which they are bouns form a saturated
heterocyclic ring having 4-7 ring members which ring may contain an-additional
heteroatom and which may be substituted by methyl, oxo or hydroxy;

to form the compound of claim 1.

15.  The method acbordiug to claim 17, wherein R; is hydrogen or methyl.
20.  The method according to claim 17, wherein R; is hydrogen or methyl.

21, The method according to claim 17, wherein Rs and Ry both are hydrogen,



C2-3-al kynyl, fluoranmethyl, trifluoronethyL trifluoronethoxy, hal ogen,

di pet'hyl arnina, or nmethylarnin ; or Rypgand R 6 toguther with the nitrogen
atomto web they arc bound forma saturated heterocyclic ring 1h§%1iﬁmgﬂgg-7
ting menbers which ring may contain anadditional heteroatomand I ch may
be substituted by nethyl, oxo or hydroxy, to formthe conpound of claiml ~
19. The nmethod according to claim17, wherein R, is hydrogco or nethyl. 20.
Thu et hod apxQr ¢haeheidd dedoriink fo AR WhedFdn RS aRY RESRhL withRAOY! . 21. The
met hod according to claimi17, wherein Ra and R4 both are hydrogen, 16 MAY
2005 22. Thirayet hioth woekick tieyg atecbouha formlatingdebecssdfrdt aastidlidd, 6 t oget her with
the nitrogen atom to whi¢ch they are bound faorma,ring, sel ected from

azeti di ne, pwpla@pm%%= PiPRRZIngJHYFphoImca thiqraorPhemsis PHsEdme.

t hi onor phol ine or piperidine. ~ The method according to claim 22, wherein
the wnyerting includes a reaction with a conpound of formMd H N -R2
wherein R iThehysiaeomdingo-chinRl whédinthSddiaoring idludisaa¥ction with a

Cl - 4- al koxynirbonyl , 2- hydroxyet hyl, 2-vyanoethyl or tetrabydropyran-2-yl, or
a nitrogen CBF’«E‘PB%@'P%HB\”G&@: and R2 is hydrogen, CL.4-alkyl, hydroxynethyl,
Cl14- al oxynet hyl or-tuoronet hyl, H '

N
G
iil .
Rt .
wherein R; is hydrogen ot C;-4 alkyl, C3.4-alkenyl, Cq.4-acyl,
Cq_g-alkoxycarbonyl, 2-hydroxyethyl, 2-cyanoethyl or tetrahvdropyran-2-yl, or 2

nitrogen protecting group; and
Ry is hydrogen, C1.4-alkyl, hydroxymethyl, Ci4-alkoxymethyl or:fluoromethyl.



